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Akagemuk . C. JlaHgcbeprumHr  (1890—1957) onTuka ymyMuii
Kypcy 6upuHun mapta 1940 Annga Hawp 3TMAAU. ABTopHMHT MOCKBa
JaBnat yHuUBepcuUTeTM (hmsnka akynbTeTuga ykurad Ba 1935 iunga-
€K nuTorpaua KUAMHIaH nekuuanapyu KUTOOHWHT MasMyHUHWU aHWK-
naraH acocuin matepuan 6ynau.

KeinHrn HawpnapHu Tanépnawga . C. JlaHacbepr MockBagusu-.
Ka-TeXHWKa MHCTUTYTMAA SHaja TakKOMWANAWTMpPUAraH Y3 Kypcuiad
(origanaHan. BUpUHUM HawpuaaH KeliuH KMTo6 6up Heya mapTa KaiTa
MWNaHan Ba TYNAWPWAAW; aBTOPHWHT Y3U TaiépnaradH oxupru (Typ-
TUHYM) Hawpmu 1957 Aunga 4vonm aTUNAMW.

X03mMpry 3amMoH (M3nMkKa fapcivknapura HucbataH aHya wnrapu
ésunraHura kapamacgaH, . C. JlaHacbepr kuTobu X03upru BakTrava
onTuKa acocnapu 6Viinya ykyB agabuértnaa etakum YpuH arannab ke-
nagn. AMMo KeinHrn 15—20 iinn numga pmsnk Ba TaTOMKWIA ONTMKaga
YHUHT acocnapvHum YKUTWLW cucTemacura Kkupub ynrypraH auvpuk
naMnuiA  oTyknapra apuwnngn. LUYHUHT yyyH «ONTUKa»HUHT SHTK,
OelwnHYM  HALIPUHW YuKapuwpaH ONAMH KUTOOHM AHrM  (hakTnapra
acocnaHraH matepuan 6unaH TYnaMpuwl Ba AapCAUKHWUHT YMYMWIA Ty-
3MAMWKM Ba ycnybuHM WMKOH 6opuya Y3rapTupmaraH xonga YHWHT
6ab3in 606napu 6aéHMHM KWUCMaH y3rapTupuwra TyFpu Kengw.

KUTO6HUHT 6y HawpuHu . C. JTaHAC6EprHUHI Wworupanapm Ba co-
6uK xamkopnapu kainTa Kypmb umknb Tyngupuwrad; 6y Hawpuga
ONAMHIN MaTepuanHu KUCMaH 3aMOHaBWii TankWH Kunuw 6unaH 6upra
ONTUKAHWHT KeAWHIM Wnnnapga TalWKUATOMNraH SAHMM COXanapuHUHT
(hm3nkK acocnapn xam 6aéH kunmHraH. Knutobra kuputunraH marepuan-
HWHT KaTTa KUCMW OMTUK KBAHT FEHEpaTopfapuHWHI (nasepnapHuHT)
Apatuauwmn 6unad 6esocuta Ba 6unBocu?a GOFANKAUP.

[apCAvKHUHT ONAWHTYM TEKCTUra KupuTuarad 6ab3u y3rapuiinap
xakmga Oy eppa TyYXTanamacgaH, 3Hr Myxum Kylwimmuvanap Ba ynap-
HWHT aBTOp/MapUHU MaTepuanHWHI )kuTtobda >Koinawmw TapTubuga
kypcatnb ytamms. IV 606ra EpyFAMKHWUHT KOTEPEHTNUIM  XaKuaaru
TabAUMOT Tapakknértura OafuwinaHraH naparpad kywwuaraH (22- £
yHu . . MoTynesuy 6unaH T. U. KysHeloBa é3raH). 1X 6o6ra laycc,



JacTanapuHWHI  xoccaiapu xakmpgaru naparpad kywwunraH (43-§,
C. I'. PayTuaH). XI| 606 AHrn €3umnraH 6Ynmb, yHAa ronorpausHuUHT
u3nkK npuHumnnapun 6aéH kunuHraH (57—62 Ba 64—67-8 napHU
T. C. BennuknHa, WN. A. Akosnes, T. I'. YepHeBny Ba O. A. LUycTuH,
63-§ HmM C. . PayTuaH é3raH). «Kpucrannoontuka acocnapu» 6o6ura
EpPYFANKHUHT (ha3oBWMiA Aucnepumacyu xakugaru naparpad Kywwmnrad
(149-§, B. M. ArpaHoBuny). Kepp addektn Ba BpYFIMKHUHT MONEKYNAP
COYMMMLIN XaKmaaru matepvan aHya kKainTta mwnaHraH (152-8 sa XXIX
606, W. /1. ®abenunHckmnin). Nuku GoToadekTra Ba HypnaHUW Kabyn
KunyBuM acbobnapra GaruwinaHraH naparpadnap aHrugaH ésmnaraH
(180 Ba 181-8, L. C. AbpamcoH). KY3HUHT EPYFINKHU CE3NLIN XaKu-
parn naparpad kyn ysraptupu6 ésmnrad (193-8, H. A. Hiobepr mare-
puannapn 6yinua C. . PayTmam Ty3raH). HuxoaT, 6y Hawpra siHrm
Xb Ba XTI 606nap kuputunraH. Xb 6064a ONTUK KBaHT reHepartop-
napu, YNapHUHT Ty3uauWw NPUHUMAWM  Ba HYPAAHWULIWHWUHE acocuid
xycycuatnapu 6aéH atunraH (223, 225—227-§ napHu T. C. BennuknHa
6unaH N. A. Akosnes, konraH naparpagnapuun C. . PayTuaH é3raH).
Oxupru 606 u4msmknm 6GynmaraH acocuii ONTUK XOAMCanapHU TaBcug-
nawra 6afuwnaHrad (Xbl 606, C. I'. PayTuaH).
KynésmaHun B. A. ®abpukaHT Takpu3 KWUITaH.



KUTOBHUHT YMYMUWIA XapakTepu Ba MaTepuaHUHT XXOonawmw Tap-
TMBUHN Y3rapTupMmai MeH 6y fHrM Hawpra 6ab3u y3rapul Ba Ty3a-
TULNEP KAPUTAUM.

WHTepdepengna xogucanapvHum TaBcunalljaék TYFPU TEPMUHO-
norusgaH qoiganaHuwl makcagmga MeH acocuii (POTOMETPUK TYLUYH-
yanapra 6afuwnadraH 606HM Mykaguumara Kyuupaum Ba Hypnap on-
TMKacu 6ynumuaa EpyFanK OKMMUHWM Y3rapTupullja uwnatunaguran
ONTMK acbobMapHUHr ponura anokagop 6ynraH MmacananapHWrHHa
Kongupaum. NHTepdepeHuuara 6afvMwnaHraH Kyn caxuganap sHrugat
€31na4mn, YYHKM KaliTa MLNaHraH MKKMHYM HalpAa Xam YNapHUHE Kyn
KON KaHoaTnaHapnu é3unraH amac akaH. Mapun VI 606ga HYpHUHT
NKKUTa axpannb cuHuwn (MKKunaHné cuHuwmn) 6aéH aTmnraHga KyTo-
NaHWIWHWHI  6ab3n MacananapuMHu Xxe4y 6aéH aTmaca xam 6ynagun geé
xucobnamacam-ga, kpuctannoontuka macananapuuun VI 6o06ra Tyn-
nawira xapakat KUAguMm, YyHKM KyT6naHuwra govp aktnap acocuia
OfINHFaH MabAyMOT MeHra EpYFMKHUHT UKKW MYXWUT Yerapacu opkanu
YT MacananapvHy 6aéH KUAWLWL YYyH 3apyp 34U; KYPCHWUHT épyf-
NVMK 6unaH MOAAAHWHI y3apo Tabcupu npobnemacn GUPUHYM YpUHTa
ynKaguraH KUCMMHM aHa LWy MacananapfgaH 6ownawHn Tabuuii aeb
ounguMm. MeH EpyfnvK TE3NUTMHU aHWKAALWHUHF acTPOHOMWK MEeTOA-
napuHN KainTa 6aéH KUNAUM Ba EpPYFAMK Te3nUrMHU nabopatopuaga
aHuknawira 6afvwnaHraH oXuMpru uwnap xakuga 6ab3u fAHrM Mabiay-
MoTnap 6epaum. Epyfnuk abeppauusicura aHua KatTa abTu6op Gepus-
raH. Pedgnektopnap Ba . [. MakCyTOBHUHI MEHUCKIN CUCTEManapu
6aéH aTmnraH. MUWKPOCKOMHWHI axpaTa OnuwW KOOBWAUATA Xxakuparu
mMacana aHya y3raptmpub 6aéH KUAMHAW: Y3 EPYFANK YMKapyBYM Ba
éputnnraH Gyiomnap xakupary npobnemMaHu aHWMKPOK Kypcatuiwira
xapakat kungum. KelimHrun linnnapga aktyan 6ynnb konraH asaBuii
MWKPOCKONUS xakuparun macana xam 6atadcmn Tyl yHTUPUATaH.

Akagemuk . C. NaHac6epr

NyumnHo, 1951 iun  ceHTAGPW.



NKKWHYN HALLUPUTA E3VNTAH CY3 [BOLWbA,

MeHUHT «OnTUKa» KYPCUMHUHT By (MKKWUHYM) Hawpupa KATo
YMYMUWIA NNaHW Ba XapakTepu aBBanrugaH ysrapunmarad. bup ka.
xamkacbnapmm Ba onuii YKyB tOpTnapmga fapc 6epyBum MyTaxaccuc
NapHUHT KNUTO6HM Mabkynnab kyTub onraHu Tygainm MeH KUTOOHWHT
YyMyMUiA ycny6uHu ysraptupmaii Kongupamm. bupok 6op kamumnuknap-
HW Ty3aTul Makcagufa KypCHUHT KYM )KoinapuHu kaita uwiab ys-
rapTMpaum. .

I/IHTequepeHu,mra oug 6up Heya naparpacgiap kaiTta uwnaHan éku
AHIMAaH ésmngn. depma NPUHUUNUHUHT GaéHwn Kyn Yy3rapTnb &3ungu;
3NeKTpOHNap onTukacu npobnemanapu Kywunagu.

p. Nanpcbepr
MockBa, 21. VI- 1946 i

BUPUHUYN HALIPUTA Cys3 BOLIN

By knutobra meH MockBa AaBnaT yHuW BepcuTeTMaa OMp Heuya nn
faBomMuja ymymuin usnka 6yinya ykuraH nekumanapMMHmn acoc Kuanb
ONraHMaH.

MockBa yHuBepcuTeTMAa sipaTunraH 6oLwwKka acocuii Kypcnap CuH-
rapu, 6y kypc xam akag. /1. I. MaHgenbWwTaMHUHT Ky4nm Tabcupupia
Apatungun; meH akag. /1. . MaHgenswtam 6unaH 6upra uwnab y 6unat
camuMmnin aycT 6ynraH Kyn nunnap [aBOMWMAA YHWUHT Macnaxart Ba Kyp-
caTmanapujaH kyn doliganaHgum. ByHu MeH anoxuia MaMHYHUST
6unaH Tavkugnarimad Ba J1. . MaHgenbwtamMra Y3MMHUHE CaMUMMUiA
MWHHATLOPUUAUTUMHN  BungupamMaH.

YHuBepcuTeTaa (uM3NKa YKATUILHUHT  (U3MK LeMOHCcTpauusnap
KYpuHuwngarn 6akyssat épgamum Bocutacy 6op. Jlekumsa ykuiiga MeH
WWHWHT By TOMOHWUra Katta 3bTubop bGepapavm. Myxokama KUINHAET-
raH macanaHu AeMOHCTpaLMoH Taxpubaga SAKKONM KypcaTull MYMKWH
6ynmaraH xonnapga meH 6y KuTob64a pean 3KCMEPUMEHTNApHW TaBCU(-
naw opkanu 6y KaMUMAMKHUHT YPHUHW TYAAUPpULLITA XapakaT Kungum.
MAYHuHr M. B. KonbaHoB pax6apivk kunraH gusnka KabuHeTn Kon-
NeKTUBU épgamura TasgHUO KynunraH KYMn4yuavkK [eMOHCTpauunsnap
MeHra 6y KUTOOHWHI Teruwnu XOoWnapuMHu  E3ull  YYyH KWMMaTIu

-MaTepuan 6epau.

HuxpaT, nekumanap €3yBnHM KWTOOra ainnaHTupuwga MeHra épgam
KWUAraH acCUCTEHTNAPMMHUHI MEXHAaTUHW Tabkmanab YTuwHu Y3 oyp
yum feb 6unamaH. Ynap opacuga mapxym A. . PaiickuiiHn anoxupa-
MWHHATLOPYMANK 6unaH XxoTupnalimaH, y MeHra Kynésma Tap3uja Hawp
KUAWHFaH 6y KUTOOHWMHT GMPUHYM XOMaku KYyn Eé3MacvHu Ty3aTuilga
KaTTa épfaMm KuaraH 3gw.

p. JlaHgc6epr

MockBa, 1940 iiun okTsA6pL.



MYKALAVMA

|1 606
KUCKJTYA TAPUXUA MYKALAVMA

1- §. ONTMKaHWHI acocuii  KOHyHnapu

OnTuka coxacugarn TagKWKOTNApPHWHI fJacTnabku aaspnapupaék
OMNTMK XO0AMCaNapHWHI Kyhmgarn TypTTa acoCMil KOHYHW aHWKNnaHraH
agu:

1. EpYfNUKHUHT TYFPU Un3MK 6Yiinab Tapkanu KoHyHN.

2. Epyfnuk AACTaNapUHUHT MYCTaKUK KOHYHU.

3. EPYFNUKHWUHT KY3ryCUMOH CUPTAAH KaUTULL KOHYHU.

4. EPYFNINKHUHT UKKU LWAQGOd MyXUT yerapacuia CUHULL KOHYHU.

By KOHYHNapHW sHafa ypraHuw LWyHW KypcaTauKu, 6UpMHUNLEH,
ynap 6MpuHYM Hasap Tawnawja KypuHraHura HucbataH aHuya 4ykyp-
POK MabHOra 3ra, MKKUHYMAaH, YNapHUHT TaTbuK aTUANL COXacu YeKnu
Ba ynap (pakat Takpubuini KoHyHnapaup. ONTWUKaHWHI acocuii KOHYH-
napy TatouK ITUAMLWIVHWHE WapT Ba Yerapanapu aHuKNaHuwuy Epyr-
NNK TabnaTuHU TagKuK KUavMwaa MyxuMm rokcanuw 6ynau.

By KOHYHNApHWHT MOXUATW Kyhuparugad n6op”T.'

1 EPYFAUKHWHT TYyfpu uYusnk 6yihinabd Tap-
Kanuuw KOHYHMW. Bup XuHCAN MyxuTha EpyFaukK TYFpU Yn3uK-
nap 6yiinab tapkanagw.

By koHyH EBKknunp (6msHuHT apamunsgaH 300 inn unrapm) ésraH geb
XxucobnaHraH onTMkara oug acapfa y4pangu, NekuH 6y KOHYH YHAaH
aH4ya unrapum Mmavfiym 6YnraH Ba KynnaHmnu6 kenraH 6ynca Kepak.

HykTaBuii épyfnnk manbanapu Xocun KunaguraH KecKuH cosnap
ycTuga YTKasuaraH Kysatuwinap éku Kuumk Tewuknap  épgamuga
ONIMHTaH TaceBupnap Oy KOHYHHUMHI Taxpmbaga TacauknaHuwm 6yna
onaln. BYWOMHVHT KOHTYpu 6WnaH YHWHT HyKTaBuii maH6a (SbHWU Yn-
Yyamnapu yHfaH bytomrada 6ynraH macothara HucbaTaH Xyga Kuunk 6yn-
raH maH6a) épuTraHgarn cosicu opacumparn MyHocabaT TYFpuU YM3KK-
nap épgamuga reomeTpuk npoekuyumsnawra Mmoc kKenagn (1.1-pacm).
LyHra yxwaw 1.2-pacM KMYMK Tewuk épgammga TacBup xocun 6ynm-
WKNHK KypcaTagun, 6yHAa TaCBUPHMHE Waknu Ba Ynuyamu OYHOMHUHT
TYFPU YM3NKAN Hypnap épgammia NpoekuusnaHuWnHY KypcaTagu.

EPYFANKHUHT TYFPU YM3UK-6Yiinab Tapkanuil KOHyHU Taxpubaga
nyxTa aHWKMaHraH KOHYH fe6 XMcobnaHuwm MyMKUH. By KOHYH Xyfna
YYKYpP MabHOra 3ra, YyHku TYFpu UU3MK TYFPUCMAArnA TYLIYHUYAHUHT



Y31 ONTWK Ky3aTuwinapgaH
yYnkKkaH 6ynca kepak. TyFpu
3MKHWMHT MKKW HYKTa opacuparH
3HT KMUCKa Macodha cugatmparn reo-
MeTPUK TyLUYyHYacu 6up >XXUHCAK
MyXMTAa EpyFAuK Tapkanagurad
UN3NK TYLIYHUYACUHUHT aliHU Y3u-
avp. Kagum 3amoHnapgaH 6epu
nekano éku OYHMHUHT TYFpuan-
FMHW KY3 Hypu 6Yyiinua HasopaT
KUIMLL aHa LWYHAaH 6oLunaHraH.
by xogucanapHu aHbaa 6aTad-
CUN  TeKWwupuwnap LWyHN Kyp-
1.1-pacm. EpyFIuMKHUHT TYFpu umsnk  CaTaguKu, épyFnI/IKv)Ky,lJ,a KN4YnK
6yinna6 Tapkanuwimn: HykTasuii mMaHba  TELUWKNAp OpKann YTKa3uaraHga
gpHTraHaa cos xocun #ynuwm. EpyFIMKHWHT TYFpU'unsmnk 6yinnab
TapKaauw KOHYHW Y3 Ky4uHuW Wy-
KoTagu. [lapxakukart, 1.2-pacmaa TacBMpnaHraH Taxxpubaga TEWUKHUHT
ynuamm 0,5 MM yamacmga 6ynraHga SXwWwuy TacBUp x0ocun 6ynagn; TeWwuk
0,02—0,03 mm 6YynraHfa TacBMp XyAa HoaHuK 6ynagu. TeWWKHUHT
ynyamm 0,5—1 MKM uvamacupaa 6ynraHga TacBup xocun 6ynmaiigm Ba
aKpaH amanga TeKUC épuTuaraH 6ynagn. EpPYFANKHUHT TYFpPU 4n3UK
6yiinab Tapkanuw KOHYHMAaH 4YeTnaHuwnap Audpakuus xakuaaru
TabAMMOTAA KYpub 4Ymkunagn.

2. EpyfFnnk pgacTanapuMHWUHI MYCTakKWANUK
KOHYHW. EpyFink OKuMWUHM fAuadparmanap épgamuga anpum-
anpum EpyfFaMK factanapura axpaTuw *MymkuH. By axpaTtuarad
EpYFNUK JacTanapuHUHE TabCupu MycTakun 6ynap 3kaH, AbHW alipum
6up facTa X0CWMN KunaguraH adgekT 6owKa gacTanapHUHI ylla BakTAa
TabCMp KypcaTaétraHura Kk ynapHUHT YK KWaMHraHura 60fimk amac.
MacanaH, (oToannapat OO0beKTMBUra KeHr naHawadThaH EpyFanK
TywaéTraH 6ynca, y xonga 6us épyfnnk factafapuHUHT'GMP KUCMUHW
TycraHMmusga 6owka gactanap 6epaértraH TacBup ysrapmaingu.

By KOHYHHWHT Ma3MyHW EpyFanK MHTeptepeHLMsacHn xogucanapmaa
AHaja YYKYyppoK aHuKnaHagu (cynepnosvuma npuHumnnu, K. 4 sa 12- §).

EPYFANKHUHT KaWTULW KOHYHMU. TywaétraH
nyp, kanTapyBuu cupTra yTkasuiaraH HopManb_\Ba KaiTraH Hyp 6up

200cm

1.2- pacM. EpPYFIMKHUHT TYFpWU  4vavK 6Yiinab Tapka»
JIMLLIH: KMYUK TeWWK épAamMuaa TacBuMp XO0CUM KWL,



Tekucnukga éragm (1.3-
pacm), 6yHga Hypnap 6u-
NnaH Hopmasb opacuparu

Oypuyaknap Vy3apo TeHr ur
6ynagn: | Tywwnw 6yp-
yarm I' katuw 6ypua-

rmra TeHr. by KOHYH Xam
EBknng acapupga Ttuara
O/IMHTaH. By KOHYH XyAaa
y30K 3aMOHAaH 6epn Mab-
nym  6ynraH caikannaH- 13- pacm. KaiiTuwiko- 1.4- pacM. CUHULI KO-
raH MeTani CUPTIapHUHT HyHura ponp. HyHWra goup.
(KY3rynapHuHr) unwnatu-
UM opKacuaa Kawg 3TUATaH.

4, EPYFAMUKHUHT CuHuu KOHYHMN. TywaéTraH
Hyp, CMHraH Hyp Ba axpanull yerapacura yTkasunraH Hopman 6up
TeKHCMKAa étagu. | Tywuw 6ypyarm Ba r cuHuw 6ypuyarm (1.4-pacm)

—e= (1.1)

MyHocabaT 6unaH 6ofnaHraH, 6yHga n— y3rapmac KatTanuk 6ynmo,
| Ba r bGypuaknapra 60fnnK 3mac. CuHAMPWLW KypcaTKuum 6YnraH
N KaTTafMK — axpanuwl yerapacugaH Epyfnnk yTaétraH MKkana my-
XUTHWHT Xoccanapura Ba HypnapHUHI paHrura 60fnunK 6ynagu.

HpyfFAMKHUHT cnHmw xogucack (a3pammsgad 350 inn nnrapun) Apuc-
TOTeNra xam mabfiym 6ynraH. Mukgopuii KOHyHHU Tonuvwra 6upuHYn
6ynn6 mawxyp actpoHom [tonemei (3paMu3HMHr 120 iA.) ypuHKG
KypraH, y Tywuw 6ypyarn Ba cuvHUW 6ypyaruHu ynyaraH. Mtonemeit
6epraH mMabnymoT Xyfa aHuk. MTonemeili aTmocepaga EpyFauK Cu-
HULIVHUHT épuTruunap KypuMHMa BasusTura kypcataguraH TabCUPUHU
(aTmocthepa pedpakuusicMHM) xucobra onraH Ba XaTTo pedpakyus
xagsannapu TysraH. AmMmo [lTonemeid yTkasraH ynuawnap KuécaH
Knunk bypuakniap coxacuga 6ynraH Ba WYHUHT YYYH XaM Y CUHUW Byp-
yary Tywuw 6ypyarmra nponopuuoHan 6ynagw, feraH HOTYFpU Xyno-
cara KenraH. AHua KeiiMH (TaxmuHaH 1000 i.) apab onumn AnraseH
(an XoTam) Tywwuw Ba CMHMW OGyp4yaknapu HucbaTn goumuii Konmac-
NUTUHW TOHaAW, NEKUH KOHYHHUHT Tyfpu ndogacvHu Gepa onmaigu.
CUHUL KOHYHWHUHT T\'FpU TaBCU(UHWN Y3UHUHT HAaLIp KWAUHMaA Kon-
raH acapuga «TyluWW Ba CMHUW Oypyaknapy KOCEKAHCMapUHUHE HUC-
6atn ysrapmaiign» f[e6 kypcatraH CHennuin (1591—1626) GepraH.
Y3uHUHT «[nonTpuka» k"Tobupa (1637 iA.) CUHMW KOHYHULPHT XO-
3Mprn TabpudmHU aca [fekapT 6epraH. [ekapT Y3 KOHYyHuMHM 1630
Mnnga Kawg kunraH 6ynu6, yHra CHeNAUAHUHT TagKUKOTAapy Mabaym
6ynraH-6ynmaraHnurn pasllaH 3mac.

Kairnw KOHYHW Xam, CUHWLL KOHYHW Xam MyalisH wapTtiap 6axa-
puaraHgarvka TyFpu 6ynagn. KainTapyB™A KY3ry €KUM UKKU MYXUTHW



axpaTtmb TypraH cupT ynuyamu Kuuuk 6ynraH xonga 6u3 rokopugaru
KOHYHNapfaH ce3unapnu yetnaHuwnap 6opavruHm kypamus (K. and-
pakuusara 6afuiinadrad 6o6nap).

KOkopuaa Myxokama KWAWHIaH acocuii KOHyHnap, Audpakumsa Xo-
aucanapufaH Talwkapu, €pyFauk factanapuHUHT WUHTEHCUBAUTK eTap-
nnya KaTTa 6ynraHuga 103 6epaguraH 4ymsnkam 6ynmaraH xogucanapjia
xaMm 6ysmnuwu MmymknH (K Xb Ba Xbl 606.).

AmMO ogamii onTmk acbobnapga KysatunaguraH X0AucCanapHWHT
KeHr coxacuga 0y KOHyHnap eTtapnuua aHuk OGaxapunagn. LyHWHr
YYYH ONTMKAHWHT Xyja MyxuM amanunii 6ynumm 6yammuw ontuk ac6o6-
nap xakugarum TabaumoTaa 6y KOHYHNnapHu Tyna KynnaHunagurad
KOHYHNap fe6 xucobnawl MyMKUH. EPYFAnMK Xxakugaru TabAUMOTHUHT
OyTYH OGMPUHYM [aBpU WY KOHYHAApHW aHuknawra Joup TagKukKoT-
napfaH Ba ynapHu KynnaHulfaH, SbHU reoMeTpuK ontuka (Eku Hyp-
nap ONTMKacu) acocnapuiln BYX yAra KentupiwgaH wubopat 6yngw.

2- §. OnTuka coxacuuaru Hasapusanap Tapakkuétuaarnm 6ow pgaspnaP

BW3 ONTUKaHWHI acocuii KOHYHNapu Kaaum faBpha aHukfiaHrad
9KaHWHW KYpAUK. AMMO KeliMHrM f[aBpnap faBoMuia Yy KOHyHnapra
KapaTunrad Hasapuii myHocabatnap ysrapu6 typrad.

EpYFAMKHUHT TYFpU unsnk 6yiinab tapkanuwugaH nbopat acocuii
xoccacy HboToHHM (XVII acp oxupu) MexaHUKa KOHyHnapura (UHep-
UMA KOHYyHMra) MyBOGMK TYFPU 4uM3nK 6Yiinab yyaguraH épyFank 3ap-
panapy OKUMW Hasapusacu Tapadgopu 6ynuwra maxbyp kunraH 6ynca
Kepak. MexaHuka coxacufa HblOTOH apuwiraH ynkaH MyBaddakuat-
nap ysuHI ONTUK XoAwucanapra 6ynraH MmyHocabaTura acocuini Tabcup
KypcaTan. EPYFANKHUHI KaWTWUWKM 3N1aCTUK WAPYaHUHT TEKUCAUKKA
ypunné katmwura (6yHga /-1 =/_ I' KOHYH Tyfpu 6ynagn) yxwaw
TyWwyHmunap 3gu. HbloToH xam xygaun [ekapTaek, &pyfauk 3appana-
PVHWHT CUHAMPYBYM MyXWUTra TOPTWAraHu Ba Wy Tydannm 6up mMyxuT-
[aH UKKMHUYM MyXuTra yTraHfa 3appanapHUHT Te3nurn ysrapraHu yuyH
8pyFnuK cuHagun, neb xucobnagm.

3appaHuHr 6MpUHYM  MyXxuUTAaru Te3/INTNHM Ba ulr Tawkmn
aTyBuunapra axparamms (K. 1.4-pacm), y xonga OupMHUM MyXuUTAaH
MKKUHUYMCKTa YTaéTraH 3appanap Te3nuru EpyfFauk 3appanapu Ba My-
XWUT 3appanapy opacugarm TopTMWMWL Tabcupupa ysrapagu. By Toptu-
WNLW Ky41apyu MKKW MYXUTHUHT  @Kpanuil  4erapacura yTkasuaraH
Hopman 6yinya MyHanraH Ba LUYHWUHT YYyH MOC paBuLIfa Te3UKHUHT
HOpMan TawkKua 3TyBUWMApUHWM  y3rapTupnb (yIr  Y2r), TaHreHuyuman
TalWKUOTyBUMNapuHKn  y3raptmpmaingn (b\x = 020). Arap WKKUHYK
MyXUT ONTWK XXuxaTAaH 3uupok 6ynca, y xonga > rlr Ba, 6uHo-
6apuH, £2>wu,. 6ynagn. 'dx = /Ba bIX = b25InT 6YAraHN y4uyH

reHrnnkKaaH”



HUcH6aTHUHT Y3rapmac 6ynwm kenub umkagn; 6y Hucbat Tywmw 6yp-
yarura 60FIMKIMAC, YYHKM  Ba M2Te3nuknap épyrnvk tapkanaguran
WyHanuwra 60fAnK amac (M30TpoN MyXMTNap), NeKUH EPYFANKHUHT
paHrura 60fnuK.

By Hasapusa CUHMLI KYpcaTKWUM TylWyH4Yacura TainHam 6up pusnk
MabHO Gepafn: N KaTTaNuK Epyrnvk 3appanapuHuHT UKKUHYKN Ba 6U-
pUHUYM MyxuT/lapgaru Te3nuknapu Hucbatn 6ynu6, OyHaa EpyFnvk-
HUHT ONXMK XWUXaTAaH KYNPOK 3u4 MyXUTAaru Te3furu 3n4aurn Kam-
POK MyXuTAarn Te3nurngaH opTuk 6ynagu.

HblOTOH 3aMoHUAa EPYFAMKHUHT TYPAN MyxuTgarun Te3nurn Xxanu
6esocuTa ynuaHraH amac 3gu. LLUyHWHr yuyH TonumaraH xynocaHu 6eBo-
cuTa TeKWmMpnb Kypuw MyMKWUH 3Mac 3au. KelimHYanuk EpyFAuKHWHT
TypAu myxutnapgaru tesauru yndyaHgn (dyko, 1850 ii.) Ba EpyFnuk-
HWHT 3U4pOK MyxuTnapgaru (macanaH, cysfaru) Te3nuru xasogarujaH
KMYMK 3KAHAUTW MabnyMm 6Ynau, BaxonaHKu EpYFAUKHWHI XaBoAaH
cysra ytuwmnga CvHuw kypcatkmum 1,33 ra TeHr, AbHM OupaaH KatTa.
LyHgain kunnb, CMHUW KYpCaTKMYMHUHT HblOTOH 6epraH TankKuHu Ho-
TYFpU 6ynnb unkan. AMMO EPYFINKHUHI MOAJA Mymga Tapkanuw Mo-
XUATUHW fHAfa YyKyp aHanu3 Kunuw 6y macana yHua cojja amacnuru-
HM KypcaTagw.

HblOTOH 3amoHMza éPYFIMKHUHT NnaHeTanapapo asoga Tapkanui
Te3/lurn aHuknaHgn (Pémep, 1676 ii.).byHpa EpyFJ/IUKHWUHT Te3nuru
TaxmuHaH 300 000KM'C 6YNG YMKAN. EPYFANK TE3NUTUHUHT BYHUYANNK
KaTTa 6ynmwn HelOTOHHUHT EpYFMK TYFPUCUAAr TacaBBYPUHU YHUHT
Kyn 3aMoHZoLWnapu TaH onmacnurura cabab 6ynau, 4YyHKM LyHAain
KaTTa Te3nnK 6unaH 4yonysun 3appasapHu KY30n4Mra KenTupuw KMnmH
Tytonap 3gu.

Xo3uprn BakTAa 6y 3bTMPO3 Y3 KyuMHWM AYKOTraH: 6u3 yunw Tes-
nmrn EpyFNnK Tesnurnura Xxypa SkuH 6YnraH 3appanapHu q-Hypnap
Ba KOCMMWK 3appanapHu) 6unammna.

Xyoan WyHWHTAeK, 6yHaaH 6upmyHya keiimH (1746 i.) J1. Diinep
TOMOHMAAH 6ungupunrad 6owka 6up 3bBTUPO3 Xam 6U3 YUYH WLLIOHTU-
papnu amac. QWNepHUHT Gukprnya, HbIOTOHHUHI EpyFAUK 3appanapu
OKMMW Ha3apuacy TacaBBYPU «xam Aafuns, Xam aXub KypuHULWIN Kepak,
yyHKM Kyél 6Gapya TOMOHra y3nykcus pasBumwija EpyfivkK MOALACUHM
WYyHJan KaTTa Te3numk 6unaH codvaéTraH dkaH, KyEWHAHr Te3ga ago
6Yynuwmn ékun xap xonAa, WyHYa acpnap fasomua cennapau gapaxaga
y3rapmwn Kepak agu». Macca 6unaH aHeprus ypracugarn MyHocabat
XaKugary x03upru 3amoH TacaBBYyp/iapu HypiaHull npoueccu okmba-
Tnaa Kyél mMacCaCMHWHI y3N1YKCM3 KaMalUWWHU TaH onuwramaxoyp
Kunagu. HblOTOHHWHT EpyfFnuk Tabuatura 6ynraH KapalniapuHuHL
KYNn TOMOHNapu X03Mpry 3amMOH TacaBBypfrapuga xam yuypaingu, ammo
X03Mpru tacaeBypnap acnllga myTnako sHru Ba MyTnako 60LIKa 3KC-
nepuMeHTan acocra TasHagu.

HbIOTOHHUHT 3aMOHAOLWKW [olreHc EpyFANKHUHF BOLIKA Hasapuacu
6unaH maingoHraumkan. («Epyfnuk TyFpucupa Tpaktat», 1678 iunga



é3unraH, 1690 iivnga Hawp KUAWHTaH). Y Kyn akyCTUK Ba ONTWUK XO-
gucanap opacuga yxwawnmk 6opaurura acocnaHw6, EpyfFamk TabCu-
PUHUMOSAUMKUCMAAP numgarn saynap opacugarun 6yTyH asoHu TYn-
AVpraH Maxcyc MyxuTaa—aupaa TapkanyBuM 3n1acTUK UMMynbcnap,
ne6 dapas kungu. EpyFaMK TapKanWWWHWHE Te3AWrn >Kyga KaTTa
6ynuwmnra aMpHUHT Xoccanapu (YHWHT 3M1acTUKAUTKA Ba 3MYIMTU) ca-
6ab6 6ynagn Ba OyHga advp 3appanapu XXyga Te3 Kyumangun. TYAKuH-
NapHUHT CYyB CUPTWAA TapKanuwmn ycTuaarn KysaTulinapiad Wy Hapca
Mab/lyM 3[MKW, 3appanapHWHI KOKOpWra Ba nactra TOMOH KunaguraH
KWécaH CeKMH XapakaTu CyB cupTuga Te3 TapkanaguraH TYnkKuHnap
nango Kwna onagu.

LLyHW Kaiig KAnuw Kepakku, rapuu loiireHc Epyfamk Tyndina-
PUHWM TUAra onraH 6ynca-ga, y 6y TylwyHuYara YHWHT KelWH onraH Ba
613 X031p TaH onaétraH mMasMmyH 6epraH amac. Y épyfinkK chepuk cupT-
nap Tapukacupa Tapkanagw, geb aitnb,-keTugaH «MeH Oy CMpTAapHM
TOLW Tall/laHraH cyBfa xocun 6ynaguraH TYAKUHAapra yxwawairu Ty-
thannuTynkuHnap aelimar», aeb Kywmno6 KyiraH. MoiireHc épyFank xoau-
canapvjanaBpuinnuk 6opamruHubuaMaraHrmHa amac.6anky xarro «...
6y TYNKUHNAPHUHT Y3u 6Up-6MpUHMHT KeTnga 6up xun Mmacogaga 6opa-
an,ne6 TacaBBYp KWMMLL sipamaiign», aebaitra. LyHra myBoguk, oi-
reHc xedy 6up epfa TYNKUH Y3YHIWUTW TylyH4yacugaH ¢oiganaHmangm
Ba EpYF/MK YyTaguraH TEWWKHUHT KaH4Yanuk Top OynmwungaH KaTbu
Hasap, EpyFauK TYFpU umsnk 6yiinab Tapkanagu, YyHKuM «Oy Tewuk
aup MaTepUACUHUHT 3K 6oBap KunAMalianraH Yekcus KM4YMK 3appana-
PUHWUHT KYN MWKOOPUHW CUFAMPA ONafjuraH fapaxaja xamMma BakT
eTapnunya kaTtta 6ynagm», geb xucobnangn. LyHgaidi kunm6, olireHc
Mpumanban (K. FpumanbguHUHT BadoTMAAH KelimH 1665 Aunga Hawp
KunuHraH acapu) Ba lyk (1672— 1675 Wunnap opacupary Aaspga)
TaBcunaraH gupakyma xogucanapura abTnbop 6Gepmaingn. Xyaaw
WYHUHIAeK, y Y3 acapupa HblOTOH Xankanapu Xxakupa Xed Hapca
nemangmn, sBaxonaHkm 6y xoglicaHm HbOTOHHMHT Y31 EpyFIMK npoecc-
napu AaBpUANUTMHUHT fanunu ge6 6iinraH.

LWyHpa kunnb, ToireHc EpyFNMKHUHT HbBIOTOH ApatraH Kopnyc-
KYyNnsp Hazapusara Kapwu Kyamauwm MyMKWH 6YnraH TYNKUHWIA Hasa-
PUACUHUWHT ApaTyBUYMCU 34U, AeraH KeHr tapkanraH (uKp YHYa aHuk
amac. loireHc—HBLIOTOH 3aMOoHMAa TYNKWHWIA Hasapua (akat xyga
CXemaTuK pasulLja apatuna 6ownaraH agn. byHpa 6y Haszapusa Tacas-
BYPNAPUHWUHT 3HT MyXUM 3fEMEHTU 6YAMULW LaBPUANUKHU, SbHU
EpYFAUK XOANCANAPUHWUHT AaBPUAAUTMHM aH4ya p'aBllaH aHrnaraH Kuwm
aiHN HbIOTOHHWHT y3n 3au; HbOTOH y¥3 HOMM GmnaH aTanraH xanka-
nap (k. 26- 8.) yctuga Taxxpuba YTKasnb, xaTTo xankanapHUHT paguyc-
NapuHW ynuaraH, ynap acoevga 63 Typau paHray HypnaHWLWNapHUHT
TYNKUH Y3YHAUKNAPWHW eTapfivya aHukK xucobnail onamus.

loireHc FOANaPUHUHE 3HT KUMMAT/UCK YHUHT HOMM 6unaH aTanrad
yMyMui npuHumnaup; FoireHc 6y NpuHUMNHKU EPYFAMK MMNOyAbCnapu-
HUHT Tapkanuw HYHanUWWHA TOMUW YCyAu cugatmga Takanmg aTraH.



Ly npuHumn épgammga [roireHc
ojatgary KamTu Ba CUHML KO-
HyHNapuHWruHa smac, 6anku uc-
NaHA Wwnatmga HYPHUHT  UKKWUra
aXpanuw XO0ANCacMHU Xam M30X-
nab Gepgn; 6y xogucaHu 1670
nnga bapTonuHyc Kawdg kunrau
agu.
ltolireHc NpUHLUAMHKU KyiAnga-

rmya Tabpugnawl MyMKNH:

Epyfink TYnkuHn eTubd 60p-

raH xap 6up HykTa y3 HasbaTwu-

. Ja UMKKuaaMun TYAKuHAap map-

Kasum 6ynagun; 6upop nainTpga 6y

VKKUIaMun TYNKUHNAPHW  YPOBYM

CMPT XakukaTaa TapKanaeTraH 1.5- pacM. CwHraH TynKuHHWM [olireHc
TYNKUHHUHT WY I'Ial/l-l:’,qa arannab npuHUMNUra MyBouK scaru.
TypraH BasuaTUHN KypcaTagy.

ByHgalii gactnabkm waknga [HOWFEHC NPUHUMAM UKKUnamuu Tyn-
KWHMapHW YpOBYM reOMeTpUK CMPT GMnaH WwaknaH aiiHaH, aeb xucobna-
HaguraH TYAKWH (OPOHTUHWHE Tapkanuw WyHanuwu TyfFpucuga raumm-
pagu, xonoc. LUyHpaii kunub, ran TYNKWHNAp TapkKaauwu TyFpucuia
aMac, 6anku XycycaH Wy CUPTHWHT Tapkanuwu TyfpucHaa 6opagn Ba
MONreHCHWHI Xynocanapu akaT EpyFauK TapKaaumwmn WyHaauwWm xa-
Kugarn macanaratermwnungaup. byHgaii kypuHuwaa oireHc npuHumnny
acnmga reoMeTpuUK ONTUKA MPUHUMNUAMP Ba aHUFUHWU aliTraHga reo-
METPUK OMTUKA APOKAU 6YnraH wwapouTaaruHa, sbHU EpyFAuK Tyn-
KUHWHWUHT Y3YHAUTU TYNKUH (OPOHTb YnuoBura HucbaTaH YeKCu3 KMUmkK
6ynraHngarnHa KynnaHuwun MymkuH. bywapoutaa lMolireHc npuHumunu
reoMeTpPUK OMTUKAHUHI acOCUi KOHYHNapuHu (CUHWLW Ba KaWTUL KO-
HYHNapUHW) KenTupué 4Yukapu WMKOHUHW Gepagu. Mwucon ciidatmga
ACCU TYNKUHHUHT UKKU MYXUT yerapacuga CUHUWUHW KYpnb unkamms,
OyHAa TYNKMHHUHT GUPUHYM MyXUTAarn Te3MruHm  6unaH, MKKUHYK
MyXUTAaru Te3NMruHn y2 6unaH 6enrnnanmums.

%0ypyak (1.5-pacm) — TynkuH poHTura ytkasmnraH CO nepneH-
AVKynap 6unaH CUHAMPYBUYM MYXWT cupTura yTkasunraH OO nepneHau-
Kynsp opacugaru 6ypyak 6yncuH. /==0 naitaa TYNKUH POHTUHUHT
C HyKTacum cuHaupyBuu myxmTra etmb kenmb, 0 HykTa 6mnaH yctma-
YCT TylWraH OYACuH, y Xonga TYNKUH (POHTUHMHT A' HyKTaem WKKUH-
un myxutra (B HykTaga) eTryHua yTaguraH T BakT uumga 0 Mapka-
3NAHYKTajaH YMKKaH MKKunamum TynkuH 6upop O/macodara Tapkanagu.
Mapkasn 0 Ir 02Ba x0Ka30o 6ynraH WKkunamuu TYAkWHAap Oy naiTravya
Termwnmnya macodanapra Tapkanué, WKKUHYM mMyxutaa /% /2 ... ane-
MeHTap ctepuk TYNKUHAAP XO0Cun Kunagw. [oireHc npuHumnura my-
BOPUK, TYNKWH (PPOHTUHWUHT XaKUKUIA BasUATUHWU 3/1IEMEHTap TY/KWH-
nap ypamacu, sAbHM B}2/1/  TekMcAmk  Kypcatagu. PaBsLuaHKu,



, %10 r sl |1
6y epra 4B = T Ba 0/= y2T KuiAMaTnapuHu Kyiicak, y xonga
Kyngarnnap xocun 6ynagu:
TS51N = 127510 I,
éKn
51M 1 51M F = 1\lo%= M.

FoiireHc Hasapuscu CUHWLW KOHYHMHU n30xnab 6Gepa 6unuwmnmm
KYypnb Typnbmus, 6yHAa CUHWUW KYPCATKUYM KUAMaTUHWU 103 311K
Ann keliuH GaxapunraH Pyko Taxpubacu HaTwxkanapu 6unaH OCOH
MOC KENTUPULL MYMKUUAWUTU Mabnym 6yngu (K. 125- 8§).

TYNKMHNAPHUHT KaATULW KOHYHW XaMm [HO/ireHc MpUHUMNU HyKTaun
HasapuiaH Xyaan wyHgain tabumii Tap3ga wmsoxnab 6epunagn (K. 1-
MaLlK).

WyHpan kunub, Moirenc npyumuuuny reomMeTpuk fcall ycynmaaH mbo-
paT. YHAa TYNKWH Y3YHAWUTW TyWyHYacu KynnaHMangu, GYHWHT OKu-
6atmga EpyfFnnMK TYNKUHWHWM 4YerapasioBum TELWUKHUHT ynyamu Kuuuk
6ynraHga o3 GepaguraH xoaucanap cababu ounnmain Konagw; TOBYLU
TYNKUHNAPUHWHT, YMYMaH aiTraHga, TYFpuM unsunk 6>inab Tapkanuil
KOHYHUra G6YCYHMacnUrMHUHT cababu xam oumnmaid konagu. [oireHc
NPUHUMMUHMHT 6y gacTnabkm KYpuHUWM hakaT reoMeTpuK OMTMKa Co-
Xacuaa KynnaHuwm MYMKWH.

ByTyH XVIII acp gaBomupa EpyFAMKHUHT KOPMNYCKYnap Hasapusacu
(AbHM 3appanap OKMMWU Haszapuscu) (aHpa YCTYHAUK KWUAAW, aMMO
EpPYFANKHMHT 6y Ba TYNKWHWIA Haslapuanapu opacufja KeckuH Kypail
TyxTamaaun. J1. diinep («EpyFAnK Ba paHTNapHUHT SIHTW HA3apUSCU»,
1746 ii.) Ba M. B. JIOMOHOCOB («EpPYFANKHUHT KenUBUMKULWIN TYFpu-
cumaa Kucca — paHrnap xakmfga sHrum Hasapuagup», 1756 i.) kopnyc-
Kynap Ha3apusHWHI 4YuHakaMm pakubnapu agunap: ynap WKkanacu
«BPYFINK — 3PUPHUHT TYIKMHCUMOH TebpaHulLinapuanp» geraH tacas-
BYpP/lapHU XUMOSA KUAW Ba PUBOXIAHTUPLM.

XIX acp 6owwmpa vM3unmn PUBOXNAHTUPWUATAH TYNKUHWIA ONTMKA
cuctemacu apatuna bownagu. byHpa 6ow ponHu HOHr Ba ®peHens
nwnapu yihiHagn. ®peHens (1815 i) lMoAreHc NPUHLMNUHU KOHTHUHT
NHTepdepeHn s NpuHUMnK 6inad TYyNanpu6 aHMKNAWTUPAN, WY NUHTEP-
thepeHumsa npuHumMnu épgammga FOHr 1801 Wnnga kaiTraH EpyFankga
Ky3aTunaguraH onka nnacTUHKanap paHruHW Kaloat/iaHapnm pa-
BUWAA M30x1ab GepraH 3gu. loiireHc—®peHenb MPUHLMNN EpPYFINK-
HUHT TYFpu 4umsuk Oyiinab Tapkanuwim cababuHu eTapamya kaHoaTt/aHap-
nn 6aéH  3TMGrMHa KonMmacgaH, 6anku EpyFAMKHUHT Tycuknap éHwaaH
yTuwmaa épyfFavK  MHTEHCUMBAUIA  TaKCUMOTU  TYFpUcMaarm  MacaiaHu
eunl, SbHU ANPaKUUA XOAWCaeVHW TEKLUMPULL WMKOHWHM 6epaw.

Kenrycmaa épyfAnKHUHT KyT6naHWW Ba KyT6naHraH Hypnap uHTep-
thepeHumsacyn xogucanapuHm yprrunw (PpeHens Ba Aparo) 8pyFaunk Tyn-



KWHNAPUHUHT XYCYCUATNAPUHM aHUKNall UMKOHUHWM Gepan; ®peHenb
Ba FOHI EpyFIUKHUHT ByHAalh XycycuaTra ara 6ynuwunra épyfamk Tyn-
KWHNapu KyHAanaHr TYAKWHAap, AbHW ynapga TebpaHu WyH3AuwWm
TapkanuMw WyHanuwura MepneHaukynsap 3KaHauru cabab 6ynagw,
feb apas Kuauwrat.

AMMO KYHACNaHT 3ATCTUK TYnKumnap (akrt KaTTUK Xucmas 6y-
ANWN MYMKWH, LWYHUHT YYyH 3DUPHU 3NacTUK KaTTUK XXUCM Xocca-
napura ara 6ynagm, geb xucobnawra TyFpu Kengu. Yekcus KaTruk
XUCMAA KYHAanaHr 3f1acTUK TYN KUHNAPHUHT TapKanull Te3nuru

c=YXl/p (2.1)

MyHocabaTfaH rHUKnaHagu, 6y epga CUMDKMLW MOAYNN, p— 314-
NNK. ACTPOHOMMK Ky3aTWL; pra kaparaHga, aup nnaHeTanapHUHT
KaTTUK XUCMU xapakaTura KaplwuaMk KypcaTtMaraHimrn y4yH p 3uuink
HUXO0ATAA KUUUK 6YIMWN Kepak; C HUHI KUAMaTUHW Kepakauya Kuiné
O/IMI YYyH ailHyM BakTha N HUHI KuiimaTu katTa 6ynagw, aeb xucob-
naw 3apyp. Typnm myxuTnapg? Epyfniuk Te3IUTMHUHT Typauda 6y-
amw cababyHm oumb Gepull yyyH Typau mogganapga 3UpPHMHT Xccca-
napu Typnuya 6ynagm, ge6 xwucobnawra, aHM30Tpon moaanap Y4yH
3ca fiHafa Mypakkab hapasnap Kuauwra TyFpu Kengw.

Huxoat, ®peHenb Ba AparoHUHI HOKOpMAa TU/ra ONIMHIaH Taxpwu-
6anapmpa aHukKnaHraH (QakTHWHI, SbHWU EpYFAINK TYNKuMHNapuga 6yii-
nama TeOpaHMLWMApPHUHT  Tamomuna WyK GYAUMWWHWMHT cababuHn 04nb
6epuLl YyUyH 31aCTUK 3PUPHMHI Maxcyc Xoccanapu 6op, ged xmucobnalu-
Fa TYFpW Kengu. 9nacTuk kettuk SPUPHMHT HGapya 6y XycycuaTnapuHm
Takkocnaw EpyfFIMKHWUHT 31acTUK 3uMp Hasapuacuga Myxum KuinH-
Ynnumkaap 60paurMHU Kypcartaguw; OyHUHT ycTura.6y Hasapus, ontuka
6unaH 6owka PM3MK xoamncanap opacuaa Xed 6up anoka GOpPAUTUHMK
KypcaTmMagn Ba MOAJaHW XapakKTep/ioBYM OMTUK KOHCTaHTanapHW YHWHT
6upop 6ollka napameTpnapu 6unaH 6ofnawl UMKOHUHW Gepmagu.

Bupok dapageii onTuk xoaucanap AKkanaHraH npoueccnap 3mac-
JIMTUHU Ba, XyCyCaH, ONTWK xogucanap OGWArH MarHuT XpAaucanapu
opacuga anoka 6opnuruHmn mucbot kungw; 1846Wnnga dapageii KyTo-
NaHWW  TEKUCAUTUHWMHT MarHUT MaigoHuga Oypunui  xoaucacuHm
Kawdg knungu. VIKKMHYM TOMOHAaH, 60WKr. 6mup axonnb dakt xam To-
NANAN: TOK KYUYMHUHT 371eKTPOMArHUTUK OUPANTUHWMHE 31eKTPOCTaTUK
6upnurnra Hucbatm 3 ¢ KO8 M/c ra, AbHU EpPYFANK Te3nUrura TeHr
3kaH (Bebep Ba Konbpayw, 1856 iA.). HuxoaT, MakCcBeNHUHT Has3apwii
TagKUKOTNapW 3M1eKTPOMarHUTUK MainfoH y3rapuwnapu asoga Mabaym
6up xoliga KonmacgaH, 6anku BaKyyMaa TOKHUHI 3/1eKTPOMarHuTuK
Ba 3/MEKTPOCTaTUK OGMpAMKNapn Hucbatura, AbHW EpyFAMK Tenurura
TEHT Te3IMK GunaH TapKanuluHW Kypcatan. By Xynoca KeiinHpoK
Mepy (1888 iA.) Taxpmbanapuaa TacagnknaHan. Y3 TagkKMKOTIapu aco-
cunga Makceenn (1865 i) EpyFAMK 3NeKTPOMarHUTUK XoAgucagup,
feraH xynocara Kengu.



MakcBensIHMHI xucobura MyBO(UK:
C« = YI}r, (2.2

Oy epga C— EPYFMKHUHI Bakyymparu Ttesnuru, V—myxutgarn Tes-
anrn 6ynub, 6y MyXUTHWUHT AWSNEKTPUK CUHrAMpyBYaHAuru 8 Ba Mar-
HUT CUHrAUpyBYaHanrn (. Bupok c/o = n ~cuHMW  KypcaTknum) 6yn-
FaHUIY YUyH

"HY .. p;(2.3)

By myHocabaT MOAfaHWHI ONTWK, MNEKTP,4 MarHAT KOHCTaHTanapuHu
6up-bupnra 6oFnangu.

BUpPOK M HUHI EpyFAnK TYAKWH y3yHaurn (X) ra 6ofauK  6YnuLm
(2.3) paH KypuHMaian, BaxonaHKu, EpYFAUK AWUCMEPCUACH MaBXYA/u-
M, ABHU EPYFAUKHUHT TYNKUH Y3YHAWTM Y3rapuwim 6unaH n y3rapu-
wy* TaxpubagaH Mabaym: n = [(X). MOALAHUHT  3NeKTPOMarHUTUK
XoccanapvHu XapakTepnaw Y4YyH akaTriHa MakpoCKOnuK napamerpnap
(e, (I) OwunaH uyeknaHraH MakcBenn Hasapuscu 6y (akTHUHI caba-
6vHM ounb OGeponmagn. Mogga 6unaH  EpYFANKHUHT Y3apo  TabCcupw
MPOLECCNapMHN  MOALAHWUHT TY3WNULLIM  XaKuZarn 4ykyppok TacaBBYp-
nap 3aMmuHMpa 6aradeun  TeKwmpuw - 3apyp  34u. By wwHKM anek-
TPOH Hasapus sApatyBuucu JlopeHTy (1896 i) kungu. ATomnap Tap-
Kubura KupraH Ba ynap muuga myaisH faBpau TebpaHuwnap Kuaub
TypaguraH 3/7eKTpoHNap TyfFpucmpary TacaBBYp MOALAHUHT  EpyFAuK
UMKapuL Ba HOTWULW X0AMcanapvHW, LWYHWHTAEK Mofdaja EpyFnuk Tap-
Kanuw XycycuatnapuHu n3oxnab 6epau. XycycaH, épyfFauk gucnepeuscu
X04ucanapyu xam TywyHapau 6ynmb kongaum, YyHKU e AUSNEKTPUK CUHT
OVPYBYAHANK, 3MEKTPOH Hasapusara acocaH, 3/eKTPOMarHWTUK MaigoH
yactoTacura, fbHM K TYNKUH y3yHAMKKa 60fFnuK 6ynagu.

EPYFANKHUHT TYNKUHUIA Ha3apusacy puBoXnaHuwmn 6unaH Gapasap
aup TylwyHYacm xam Tapakkuil kuna 6opagu. [oiireHc TacaBBypuia
3(Mp TyWyHYaCKM Xanum aHya Myxman Ba HoaHuk; M. B. JIoMOHOCOB
3OUPHUHT UMKOUWNIA XapakaTnapuHWHT Typnu (MnrapunaHma, aiinaHma
Ba TebpaHMa) TUNWHW TEKWMPUB, YHW 3HUKNALWTUPULL Ba YyKyprawl-
TUpuwIra ypuHagu, 6yHga JIOMOHOCOB EPYFAUKHU 3QUPHUHT TebpaHMa
Xxapakatu Tapkanuwun geé xmucobnaingn. M. B. JIOMOHOCOBHWHT 31eKTp
X04MCanapuHn TYWYHTUPULIHN XaM 3dupra 6ofnawl MyMKUH, Oeb xu-
cobnaraHMHM aiiTM6 yTuw ¢askynogfa kusnkapamgup. 1756 iinnga
6ownab kyinmnraH, amMMo TyranjiaHMain KoiraH «JneKTp HIr3apuscu»
kutobmnga M. B. JlomoHocoB 6yHpai neb é3raH 3gn: «by(anekTp)xoan-
canap xaBocu3 (hasog<' 103 6GepraHu, EpyFauMK Ba 0/10B OYLIMKAA 103
6epraHn Ba aupra 60FIMK 6YraHM yuyH Oy 3nekTp MaTepus 3aup
6unaH 3MHaH 6GMpxun 6YyNUWKM xakukatra yxwab KypuHagu». byHpaH
KennH AHa 6yHA M Jerr H: «ByHu 6uauw yuyH 3gup TabmatmHu ypra-

* AnacTuK aup Hasapusacuga aucrnepcusiHMHrcababym maxcyc apasnap Kuauil
nynn 6unaH oumb GepunraH agn (Koww, 18361i.; 3ennbmeiiep, 1871 i.).



HUW 3apyp; arap y"anekTp XxoAucanapuvHW TYLYHIMPULW YYYH Xyga
ApokAn 6ynca, 6y xonga ynspHUHT 3mp xap KatmgaH Kenub 4MKaét-
raHm axTUMONM eTapnuyva Katta 6ynagum. HuxoaT, arap Xey kaHpaii
6olwKa maTepma TOMWAMAca, Y X0/14a 3NEKTPHUHT 3HT ULLOHYAN cababu
xapakatiaHyBuM agump 6ynagu». «33NeKTp Hazapuacu» Kutobuaa 6enru-
NaHraH TaxpubanapgaH 6upn «Hyp anekTpnaHraH CcyBfAa &KW 3MeKTp-
naHraH wuwaga 6owkaqy? cuHagnMm» feraH Taxpuba sgu; 6y Taxpwu-
6a 3N1eKTPOONTUKAHUHT acocuii TaxpubanapugaH 6upm 6ynm6, y da-
kat XIX acp oxupupgarvHa amanra Ounupungu.

Epyfnnuk xakuparu TYNKuMHWUI Tacassypnap XVIII acpma 3Siinep
Mwnapuia sHr Katrta pyMBOX TOMNAW. JNNEpPHUHT MKpuYa, TOBYLL XaBo
TebpaHuwnapugaH unbopat 6ynraHugek, EpyFaunk aup TebpaHmina-
pugaH nbéopat, 6yHAa YPWUHT Typau paHrnapura Typau yactoTanm Teb-
paHuLLnap Moc Kenagu. dinep EpyFANKTE3INTMHN TOBYLW Te3nuru 6unax
Takkocnab, aup «ogarharm xaBora KaparaHja aHuva Kyn mapTa HO3MK
Ba 3/1aCTUK» CybcTaHumagup geb tacanknagu. JIoMOHOCOB kabu Siinep
Xam bapuya 3aneKkTp x04McanapuMHUHT MaHban Ywa EpyfnnK TalyBuu
APUPHUHT ¥3naup, AeraH GUKPHWU ainTan. dNepHUHT PUKPMYT, 31eKTp—
3(MPHMHT MyBO3aHaTW Oy3unuwmngaH wubopat: nunga 3PUPHUHT 3U4-
AWK atpodgarn >kucmnapgarngrH kKatta 6ynaraH >xucmnap Mmyc6at
anekTpnaHrau 6ynagun; numga sPUPHUHT 3UYAUTU aTpodaary xuemnap-
Jarnard KM4uk 6ynrad xxucmnap MaHguii anekTpnaHraH 6ynaan. diinep
Y3 Has3apuACMHM MarHuT xofucanapura TaToukK KUAMagw, YyHKW Xanu
MarHeTU3MHUHI 31eKTP Tabuatu MabiyMm amac 3gu. by mynoxasanapHu
Jiinep y3MHWMHT Mawxyp «Hemuc manukacura éswmnraH xaTnap»uga
6aéH aTraH. by xatnap 1760—61 nunnappa ésvnraH Ba MeTepbypraa
JlinepHuHr Poccnaga JIOMOHOCOB BahoTUAAH KEWWHTU, WKKUHYU UCTW-
komatn gaspmga (1768— 1772 iA.) Hawp KunuHraH; Jdinep 6yHrava
JlomoHocoB 6unaH goiiMuii AYCTOHa WAMMIA €3uwMa Kuamnb Typrad.
LLyHWHT yuyH toKopMAa TWara OfiMHraH TacaBBypnap Jiinepga Jlomo-
HOCOB fOsiflapu TabcupW ocTuga naingo 6ynraHaurn axab amac.

JNlomoHocoB — Jiinep apupugaH papknm pasuwga, ®peHenb— HOHT
agmpn (XIX acp 6owm) hakaT ONTUK XoAucanapHu TankuH Ku/lgw.
Bup 03 keiiuHpok Papageli 3n1eKTp Ba MarHWT Yy3apo TabCUMpapuHu
n3oxnaw yuyH apasuii MOAAUIA MYXUT TYLUYHYACUHW KUpUTAW, 6y
MYXUTHUHI x0natu (3nacTUK TapaHrnaHuwu) 3apsgnap opacujarv sa
TOoKnap opacugaru 6ynaguraH Ba Taxpubaga KysaTunaguraH ysapo
TabCup adekTnapu cababuHM ounb Gepulun Kepak aau. EpPYFANKHUHT
3NeKTpOMarHMTuK Tabuatn TyFpucuga MakcBenn fosnapu Epyfamk
TallyBYM Ba 3MEeKTPOMArHUTUK 3dmpnapHn 6GupnawTmpul, ynapHu
6apua 3MEKTPOMArHUTUK Xxo0jucanap TalyBUMCKA KUAUW  UMKOHWUHK
6epan. .DNeKTPOMarHUTUK Mali4oH BYXXYAra Kenuwu, LWYHUHTAeK
YHUHT Tapkaiuwuy HyKTagaH HykTara myaisiH Te3nuk 6unaH Tapkana
onaguraH athmp XONaTUHWMHT Y3rapuiin Tap3vja TacaBBYp KWUAWHAP 34u.

XapakatnaHaétraH MyxuTnap 371eKTPOAMHAMWKACUHWHI fHafja pu-
BOX/IAHULIM Kylimgarn TacaBBypra onm6 kengw: aup 6apya >kucmnap



nuura kupagu, ammo Oy XXucmnap Xxapakat KuaraHuga y xapakatcus
Konasepagu (JlopeHTu, K. 130-8). LUyHgain kmnm6, apUPHUHT U3NK
XapaKTepucTuMKanapu Tobopa Kampok pean (xakukuil) 6yna 6opaawu.
NopeHTy (X1X acpHUHT oxupru nunnapu) TacaBBypufia 3ump 4Yekcus
Ba xapakaTcu3 MyxuT 6Ynmnb, yHWHI SArOHa XapakTepucTukacu akat
YHAA 3MEeKTPOMarHUTUK fanaéHNapHWHI Ba, XyCycaH, EPYFAWKHUHT
MyaiisH Te3nuk (¢ = 2,998 « 108 m/c) 6unaH Tapkanuwuaup.

AMMO xapakaTcus MyxuT KypuHuwwmgaru Ba, 6MHOGapuH, caHOK
cuctemacu cudatuga TaHnaHub, abconoT xapakaTHW axpaTul KMMKO-
HUHU GepaguraH agup TyfFpucugarn TacaBByp Taxpubanapra 3ug
kenné kongu (macanaH, MaikenbCoH Taxpubacu, K. 131-8) Ba YHM
caknab KoMuW MYMKUH 3mac 3au. JIOpeHTL 31eKTpPOoAMHaMUKACK
(K. 131-8) YpHWHM ONraH HUCOUIANWK 3NeKTPOANHAMUKACKU 3NeKTpomar-
HUTUK NPOLeCcCNapHUHT MOAAMA Tawysuucum 6ynraH agup TyFpucu-
Aarv TacaBBypAaH yMyMaH B03 Keuan. EpyfFnuk (3neKTpomMarHMTuKMaii-
[OH) Ba MOAJA MaTePUAHUHT MKKW XWA TYpPU 3KaHAUFN EPYFANK KBaH-
TUHUHT 3N1eKTPOH-MO3UTPOH XypTura anaHniunga Ba akcMH4a, nosut-
POH Ba 3NEKTPOHHUHI 6upnawnwym xucobrugaH EpyFanK KBaHTU naiigo
6ynuwmnga xyga SKKon KypuHagu.

Xapakatcus aup TacaBBypura TasHraH JIOPEHTUHWHT 3MeKTPOH
HasapuacufaH kenub umkaguraH KuinHunnuknap 6unaH 6up katopga
6y HasapuAHMHI 60LWKa KNAMHYMAUKNAPK XaM Mabnym 6ynau. By Ha-
3apusa EpyfFanMK 6unaH MOALAHWHE Y3apo TabCupura Teruwnu xoauca-
NapHUHT KYyN XycycuaTnapuHu wu3oxnab 6Gepa onmagu. XXymnagaH,
YYFNaHraH Kopa XWCM HypfaHuWuga 3HEPrUaHUHT TYNKUH Y3YHIUK-
nap 6yinuya TakCMMIaHMLWN Macanrcy KaHoataaHapav Xan KUanHMaau.
NnfFnnunb konraH KuilmHunnmknap MnaHKHWU KBaHTNap Has3apusACUMHU
(1900 i1.) TaBCU(Nawwra Maxxoyp Kungun, 6y Hazapus MOAAAaHUHT MOJEKY-
NAp TY3WAUWIW Xakugarun TabMMOTAAH ONUHTaH Y3UKAWK (gUCKpeT-
NUK) FOACUHW 371eKTPOMarHUTUK Mnpoueccnapra, XymnajaH, Epyfamk
yMKapuw npoueccura xam TaTtouk Kunagu. KBaHTnap Hasapusicu
KM3WUTraH >XUCMAAPHWUHT EpYFAMK 4YMKapull Macihinanapugarm KuianH4uu-
AMKna™Hu 6aptapad Kunau; épyfFauMK Ba MOALAHUHI KBaHTNap HyKTau
HasapuiaH TankKuH KuamacfgaH Typub TywyHu6 6ynmaiiguraH y3apo
TabCMpu npobnemacu siHruMya kynungu. bupTtanain on-F'vk xopucanap,
XymnagaH (oTo3nekTp apdekTn Ba EPYFAMK COUMAMLLIM Macananapwu
6MPMHYUM YpuHra EpYFINKHUHT KOPMYCKYNAp XYCYCUATAAPUHU YMKap-
4n. ATOM Ba MOMeKynanapHWHI Ty3UAnWy TYFpUcngarn xX03mMpru 3amoH
Tab/IMMOTM acocu 6ynnb KonraH KBaHTMap Hasapusacu X03Mp Xam pu-
BOX/aHM6 6opmoKkaa.

ONTUKAHWHT eTakyu Hasapuanapu TapakKMETUHUHI Kuckaya 6GaéH
KWIMHIaH MaH3apacu Epyfnuk TabuaTu xakugarm MKKu (6UpuvHUM Ka-
pawga 6up-6MpuHN WCTUCHO KUNafuraH) TacaBBYPHWHT, SbHU TYIKU-
HUIA Ba KOPNYCKYNAp TacaBBYPHWHI Kypawln ONTUKa Tapuxmga kaHgai
YpWH TyTraHuHW KypcaTagu.

BupuHun pgaBpga (HbtoToH—TtolireHc, XI1X acp 6owwurrya) 6y Ta-



CaBBYpMapHUHI Kapama-Kaplm Kyimamwmn 6mp-6"puHn UCTUCHO KNANLL
XapakTtepura ara 3aM Ba WUAMWUIA nporpecc 6y Kapama-KapLUAWKHK
YyKypnawTupub, ynapHuHr tabmatMHW paBLUIaHPOK TYLIYHWLI WMKO-
HUATUHKM GepaguraH 3KcnepumeHTan 6asa KUAUPWLL Ba PUBOXIaHraH
Hasapua fpatuwigaH mnbopat 3gn. WIKKMHUM paBp, AbHUM PpeHenb —
FKOHrgaH To épyfNUK KBaHTNapw TacaBBypu naigo 6ynryHya (1905 i1.)
yTraH faBp KOPMYCKyNsp TacaBBYP/3PHU TYE Y3WU-KECUN eHrn6 uuk-
KaH TYNKWHWIA TacaBBYpnapHWUHI xap Tapadnama pyBOXIaHWUL faBpu
6ynan. YHpaH KelinHrv JaBp 3KCMEpUMeHTan MeToAnap PUBOX/IAHULWIN
Tyhaliny ounnraH SAHrM, HO3UK 3KCnepuMMeHTan (akTaapHW >Kamfa-
puwaaH nbopaT; aiHW BaKTAa KBaHTMap Li3apuacy Aapatunmwun 6unad
6oFnnK 6ynraH fHaja YyKyppok Hasapuii TacaBBypfiap puBOX/IaHa
6opan. by paBppa thakat 6apkapop TYNKWHWUIA TacaBBypfiap 6unaH 6vp
KaTopfa KOpMyCKynap kapawinap acocnaHubruHa konmacgaH, 6anku
KOPMYCKYyNnsip Ba TYAKWUHWIA TacaBBypnap MyBadakuaTan pasuwlja
CUHTE3 KMnMb Kypunau.

OnTuka TapakkMETMHMHT 1960 iiiingaH 6ownaHFam Ae6 xmcobnaHuwwm
MYMKWH 6YraH x03upru 60CKNYM SHIKW, XYAa XaM y3ura Xoc XyCcycusT-
napra ara. EpyfFAMKHUHT 6apya ONTWK XOAWCanapHU TYLYHWLW Y4yH
acoc 6ynm6 xmsmat kiinaétraH QyHAaMeHTin Xxoccanapu—rynKnuHui,
KBAHT xoccanapu, YHUHT 3NeKTPOMITHUTUK Tabuatn 6opraH capyu Xun-
Ma-Xua Ba YyKyp TacAuMkiaHMokAa Ba KynnaHmokga. AMMO 6y xoau-
canap goupacu bekunéc keHraiigu. 60-iinnnap 6owwmga OKopK gapaxaga
MOHOXPOMATWK Ba MYHanTUpuaraH €pyFank uyukapaguraH maHb6anap—
ONTUK KBAHT reHepartopnapu (nasepnap) apatungu. Jlasep HypnaHuwiu
TapKanuwu Ba YHUHT Moggda bunaH y3apo Tabcupu Kyn Xxonnaphr ogat-
fjarn MmaH6anap xonugarurs HucbataH MyTnako 60likava LwapouTaa
cogup 6ynagm xamar KOHKpeT xogucanap warapy mabaym 6ynmarad
MYTNako fHIM Xycycusitnapra ara 6ynagu. AiTuaraH 6y ranniap Kai-
TULW, CUHULI, AN(PaKLUS, COYMMIMLL, OTUIML Ba BOLWKA acoCMn“ONTUK

xoancanapra termwnmaup (k. Xb, Xbl 606).

11 606

TYNKUHNAP
3- 8. TynkuH xocun 6ynuwn. TYNKWH TeHriamacu

TYNKMHWIA npoueccnap Xyfda YMyMuin xoaucanapgaH woopat. Tyn-
KWUH X0CUN OYNMLIM CACTEMAHUHT aiipuM KWcMnapu opacuga anoka
Gopnurura 60FAMK, WYy Tydaiknu SKKrnaHradH npouecc TyllyHYacw,
an6artTa, aH4YarnHa LWapTaM abeTpakunagmp. ®asoHMHr 6Upop KucMuaa
t03 6epaéTraH NPOLECCHM siIKKanaHraH npouecc Ae6 xucobnawl MyMKUH
6ynraH xonnap kuécaH kam 6ynagu. Ogatga 6y npouecc cucTeMaHWHT
KYLWHW HyKTanapuga Teruwnau ysrapuwnap tosara Kentupm6, ynapra



6vpop Mukaopas sHeprus 6epagu. by HykTanapgaH frnaéH (ysrapuw'
nap) ynapHUHT KyWwHunapura yTagn Ba X0Kr3o, Wy NycuHga HyKTagaH-
HYKTITa Tapkanagu, SbHW TYNKUH Xocun kunagu. by y3apo TabcupHu
Tak0o30 KWNyBUM afnokKanapHUHr Ttaburtura 60fnukK pasuwpga  6upop
TabuaTan TYNKWH XoC>in 6ynagn. Xap KaHgail KaTTuK, CYHK KU ras-
CMMOH >XMUCM 3/1eMEHT/Iapu opacuja TabCcup 3TYBYM 3M1aCTUK Kyunap
Tyainnm xucmnapga anactnk (akycTuk) TYAKuHAap naingo 6ynagu.
CyBHVHI KYLUHW KucCMmnapu opacugaru anokanap Tydainm (by anoka-
nap y3 HaBbaTmga OFMPAMK Kyuum Ba CYHOKNUK 3appanapu Xapakrr-
yaHAurn Tydainm xocun 6Ynagu) CyBHUHI FTOPU3OHTaN CUPTW Fan?éH-
naHuWmn cuptuii TynKMHnap mav6an 6ynagn. CYHOKAUK CUPTUHWUHT
03rMHa AeopMrumsanaHuWn CUPT  KaTnaMuaarm XoLucanapHu aHuk-
nanguraH Monekynap Kyunap Tabcupuga naiigo 6ynaguraH Kkanunnsp
TYyNKMHNap 6ownaHuwmnra cabab 6ynMwm MymKuH. ®asoHUHT 6Gupop
XoWnga naingo 6ynraH aneKTpOMarHUTUK FanaéH 3MeKTPOMarHUTM3M Ba
3NEKTPOMAarHNTUK UHAYKUWA KOHYHNapuia WOoArnaHraH 3nekTpomar-
HUTUK anokanap Tyainnm asoHUHI KYLWHW KUCMAapuga Xyaau LWyH-
fai fanaéHnap maHbanm 6ynagn, fanaéH 6y >XOWArpgaH Hapu Ba siHa
Hapu y3atunagu: Makceenn Hasapuscu 6yiinua épyFnnk Tes3nuru 6unad
TapKanuwmn Kepak 6ynraH 3neKTPOMarHUTUK TYNKUH BY)XXYAra Kenagu.

TYNnKuHNap naigo KWayBuM PU3MK MPOLECccnap YeKCU3 XUama-xun
6ynuwnra kapamacgaH, TynkKuHnap 6up ymymuii Tmn 6yiimya Xxocun
6ynagu. bupop HykTaga mabiym 6up naitaa o3 6epraH TYAKWH 6upop
BaKT yTray 6ownaHfuy HyKTagaH kaHganaup macodaja HamoéH 6ynaam,
AbHU Y Mab/lyM Te3nukK 6unaH ysatunagu. Coafanvk yuyH TYNKUHHUHT
6vpop X NyHanuwpa TapKaauwuHW KYpub Ynkannmk; 6ms 5 TYAKMHHK
X KoopfAuHaTa Ba ( BakTHWHI (yHKuuMsAcU cutaTnia TacBupnai ona-
mMuz: 5—/(*, (). TYNKAHHUHT X AYHanuw 6yinad V Tesnuk 6unad
TapkanmimM Xxam ywa yHKuus 6wunaH udoganaHagn, 6upok 6y yHK-
unsHUHr aprymeHTura ( Ba x nap (y(—x) ékn ((—x/b) KombuHa-
umanap KypuHULWIMGA KupaguW. XakukataH XaM apryMeHrHUHI Tys3unu-
WK 6YHAAR SKaHAUTU LWYHWU KypcaTagukn, GYHKLUUSHUHT X HykTaga (
naiTgarn Kuiamatu 6MpMyH4Ya Hapugaru X -\- iix HykTaga 6mp 03 KeluH-
rm (-\- c( naiTaa TakpopnaHagwu, NeKWH 6GyHaa Kyiumpgarn wapt 6axa-
puanwWwn  Kepak:

y(—x = b(( + #()— (x + Wx). (3.1)
LLyHpait “Kvmm6, fanaéH --Céig— Te3numk 6unaH Tapkanub, cK BakT uyuga

X macodara kyuvagn. (3.1) myHocabaT.naH " V 3kaHnuru, avHn 6y

TE3NMK V ra TEHT 3KaHAUTU Kenub udukagw.

Jdemak, u(— X aprymeHTIn xap KkaHfaih QyHKUMA TYAKUHHUHT X
MyHanuw 6yinnab s HWUHT ycnb GopyBuM KuiAMarnapy TOMOH —y3rapmac
V Te3nnk 6unaH TapkanuwmHum ugoganangn. LWyHra yxwaw, o {x
apryMeHTIM Xxap KaHfain QyHKUMa TYAKUHHWHT V Te3nuk 6unad, ne-



KWH Kapama-kaplum TOMOHra TapKaiuwuHu udoganaingn. / QyHKums-
HUHT KYPUHWLLIN TYNKUHHWHT Xap KaHgai £ naiTgary WwakiuHU aHuK-
nawl MMKOHUHK 6epafn Ba TYNKUHHWHE BY)XXYAra Kenuw iapowTura 6of-
nmK 6ynagu.

TYNKUHWIA XapakaTHW TaBcugioBuM auddepeHUMan TeHrnama, SbHM
eunmin VI— x éun + X apryMeHTnM xap KaHgain QyHkuma 6yna ona-
OuraH TeHrnama

- 2 (3.2)
al2 ~ ox2
KYprHUWAa OYAMWIMHM UCOIrnall OCOH. XakukataH Xxam,
5= /7 + x)+ (p(11— X) (3.3)

MyHocabaT 6unaH aHuknaHaguraH (6yHparn /x Ba /2— UXTUEPUA (DYHK'
umsinap) 5 TYNKUH (3.2) HUHT eunmmn 6Ynagn; OyHW YpHWra Kyiuw iynm
6unaH TeKWMpMb KypuL MYMKUH. By TeHrnama WKKuHYM TapTnbnm audg-
(hepeHuMan TeHrnama 6YNraHANrN YUYyH UKKW WUXTUEPUIA YHKUUAHK Y3
Tapknbura onyBuUM TONWATAH €YUM  YHUHT  yMyMWA euummn  6ynatw.
By eunm V ge3nuk 6unaH 6mp-6upura Kapwm TapkanaétraH WKKu Tyn-
KUH WnFuHancugaH nbopat. PaBluaHkW, gugdepeHuman reHrnamaHuHr
y3ura kapab, xe4y Ka4oH Ba /a (PYHKUMSANAPHUHT Maxcyc LUakiu
XaKHOa Xynoca uyukapuw MYMKWH 3mac. LUyHuWHr yuyH (3.2) tunuga-
rm gudepeHuman TeHrnama MaTeMaruk XuxataaH TYAKuHnap Tapka-
NMWKWHKUHT (X YK 6Yiinad) MymMKnH 6ynraH 6apya npoueccrnapuHu TaBcud-
navign: Mucon Tapukacupa aMekTp Kypcnapuga ypraHunaguraH 3nek-
TPOMAarHUTUK TYAKUH Xocwa 6\MWK Ba TapKaaUWMHKU KYpUb uMKamus.

MabiymKn, MyXUTHUHT 6Mpop >kolimpa Y3rapyBuaH 3MeKTP TOKM
BYXyfAra Kenuwm 6unaH 6up BaEga aTpodparn (asofa ysrapyByaH
MarHuT MaigoHn naigo 6ynagn (snekTpomarHetvam); Y3rrpyByaH mar-
HAT MaiigoHW y3rapyByaH 3MeKTp MaifoHum xocun 6ynuwwnra onmb
Kenagn (3NeKTpoMarHUTUK UHAYKUWA), Oy Tydaiinn acu aTpodparn my-
XUTA? Yy3rapyBYaH CWMDKWLW TOKN3pWM naigo 6ynagu. YTkasruugaru
044U YTKa3yBYaHANK TOKNapW Y3 rTpoduga marHUT MaifoHn ByXyAara
KeNTMpraHnm kabu, cu/mKuL TOKAapu XrM MarHUT MaingoHu naingo 6y-
amwunra cabab 6ynagn. LyHpaid kunmb, asoHMHT To6opa SHIU-AHIK
coxanapyu 3MeKTPOM3rHWTUK MaifoHnap Tabcupu coxanapu 6yna 60-
pagu: 6upop >Xoiga BYXYAra KenraH 3nekTp TebpaHuwu Y3 >xolinga
KONMangn, 6ankyM 3MeKTPOMarHUTUK TYNKUH KYpuHULWIKGA Tapkanu6,
(ha30HUHI TO60pa SAHMU-AHTW  KUCMNApUHU OGUPUH-KETUH arannab 6o-
paau.

By npoueccHu to3ara KenTupyBuM 3N1EKTPOMArHETU3M Ba 3/1eKTpo-
MarHUTUK MHAYKUWUA xogucanapu anektp (£) Ba marHuT (H) maigoH-
napu KyunaHraHivknapu ysrapuiiiapu opacmparm MyHocabaTHu aHuk-
nosun Makcsenn TeHrnamanapuga Y3uUHWHT KMCKa maTeMaTuk ugoja-
CUHM Tomagu. MakCBeN/HWMHT Taxpmba MablymoTnapura MyBOMK
Myfoxasanapy LWyHW KypcaTtaguku, 3N1eKTp Ba MarHUT BeKTopnapu 6up-



6upura xamga 3NeKTPOMarHUTUK TYNKUHHWUHT TapkKanuw HyHaauwunra
nepneHankynap 6ynagu. E snektp maligoHn r Yk 6yinab, H marumt
MaligoHn aca 'y Yku 6yinab inyHanraH 3Hr cogga siccu TYAKWMH Xxonuga
MakcBenn TeHrnamanapy Kyhugarn KypuHuwga 6ynagw:

K- n E /
i —— B4
ol ax
€ LE aH
c Al ax

6yHAarm M Ba € — MOC paBuLIAA MYXWTHWUHT MarHUT Ba AW3NEKTPUK
CUMHT4MPYBYaH/IMKNAPW, C 3Ca TOK KYYMHWHT 31eKTPOMAarHUTUK Ba 3/ek-
TPOCTaTUK 6UpAMKNapu Hucbatu; YnualunapHWHT  KypcaTulinya, € HUC-
6ar Eépyfnuk Tesnurura, abHM 3-108 mM;c ra TeHr.

Bupop xoiiga By)XyfAra KenraH 3/€KTPOMarHUTUK MaigoOHHUHT (has3o-
pa Y=c/T/7|[l Te3nuk 6wunaH Tapkanuwuy 6y TeHrnamanapgaH 3apy-
puii Tap3ga kenub uukagu. XakukataH xam, (3.4) TeHrnamaHu x 6y-
Mnya, (3.5) TeHrnamaHu aca | 6yiinua aunddepeHynannab, ynapgaH H

HU RYKOTCaK,
A2P r2 n2e

n(2 e(x ox2 (3'6)
TEHTNama, SAbHU TYNKUHHUHT AuddepeHuman TeHrnamacn xocun  6y-
nagn; 6y_TeHrnama E anekTp MaWgoHMHUHT  asoga X Yku 6yiinab
V—c/ T/7[ Te3nuk 6unaH TapkaauwmHu Kypcatagu. LUyHgain kunu6,
E = / (x —bl) npoga (6y epga / — mnxtuépuini  hyHKumMsA) 6y TeHrna-
MaHWHT euumun Gyna onagu.
MarHuT MainfoHW KyuynaHraHAUTUHWHT H KaTTanuru yuyyH Xxam Xyagu
WY CWHFapu Xynoca YMKapUWnMU3 MYMKWH.
E 6unaH H opacuparm MyHocabaTHM aHWKfAAll OCOH; MacanaH”
E = [(x—VI) ge6 xucobnab, (3.4) TeHrnamagaH KylhmaarnHu Tonamus;

A = =_|_EE - [E
il VoA c A(
eKu
y - U=y -X
Y ™ O'm o(
eKu
Yy H= V e E -r cons( 3.7

Bapua anekTpoguHamuk (Ba GMHOGapWH, ONTMK) npoleccnapia Yarap-
Mac MaifoH ponb yiHamaraHamrn ydyH (3.7) MyHocabatgaru ysrap-
Mac KaTTaIMKHW YMyMUWIANMKKa Xanan 6epmaraH Xonja Honra TeHr faeb
xmcobnall MyMKUH,- [emak,

YAH = YTE. (3.8)



(3.8) MyHocabaT E Ba H 6up-6mpura um-
3MKNM 6OFNaHraHAUrMHKW Kypcatagu; E Ba H
MakCUMyM Ba MWHWMYyMAaH 6apasap YTagurad
6ynn6 ysrapagn. LUyHpain Kunub, 3nekTpo-
MarHUTUK TYNKUH Y4YyH (WYHWHT4eK, 3n-
acTWK TYNKWHANAP Y4YyH Xam) YyMymuid V=
— Cc/Y'8/x Te3nuK 6unaH TYNKMHCUMOH Tapka-
naguraH UKKWTa 6ofFnaHraH BekTopnap Tyn-
namura aramms. E, V1 Ba VvV y4 BEKTOPHUHI
y3apo >xonnawmwmn 2.1-pacmfga KypcatuaraH

YHr BUHT CXemacura mMoc Tyllagu. 2.1-pacM.  dfeKTpomar-
HUTUK TYNKUHAA E anekTp,

H MarHuWT MaifioHm KyunaH-

4- §. MoHoxpoMaTuK TebpaHulwap Ba raH vk  BekTopiapn Ba V

TYynKuHnap. dypbe élinmacu TyFpucuga TE3/IMK  BEKTOPUHWHI y3apo

yas P yp yep A Xomnawmin.
TylyHYa

[emak, x AyHanuw 6yinab V Te3nuk 6unaH TapkanaétraH Tyn-
KVUHHU

5= /(/-—) (4.1)

MyHOcabaT 6unaH TaBcunall MYMKWMH. X HWHT KWAMaTu Y3rapTupun-
mMaea, y xonga / (QYHKUMAHWUHT KYpUHUWW FanaéHHwu/macanaH, 31eKTp
KM MarHUT MalfoHW Ky4NaHTaH/AUTUHU  XapakTepioBun 5 KaTTaiuk-
HUHT BakT yTWWKM 6unaH kaHga KOHyH 6yiinua y3rapulumMHu Kypcarta-
an. OnguH aitné ytunraHmgek, / QYHKUUSHUHT KYPUHULLIKM WMXTUEPWIA
6yMMwmn MymKnH. / QyHKUus cuHycompan (Bku KocuHycougan) (yHK-
uMa 6yaraH Xon anoxufa axamuatra ara SKaHAUTMHW X03up  Kypamus.
by xonga

a sin ). (4.2)

Oy epfa a —TynKMH amnauTygacu Ba T — faBpu, cuHycompan (yHK-
LUNAHUHT __T.’I_((______Z‘_) apr'meHTn asa gennnagn. PaBwaHkKu, 5 HUHT
\%

Kuiimatn | BakT Ba X KOOpAMHaTa CaHOFM GOWMHM TaHnawra 60rnuK,
LLyHWMHT y4yyH amniuTygacu Ba faspuw 6up xun 6ynraH 6up kaHuya Tyn-
KUH YYyH 5 HWHI TaliMHAM X HyKTa Ba TavHau / nantgarm  Kuiiva-
™ Xap xun 6ynuwn MymkuH. By xonaTHu xmucobra onvw  makcaguaa
cuHycomaan TYNKWH udogacmHu  Kyhingarn yMyMuiipok KypuHuLaa
é3uw Kynai:

N (E S B . (4.3)

o OournanFmy thasa genunagn. Arap 6apya  TYNKUHNAPHUHT  60L-
NaHFu4 pasanapu 6up xun 6ynca €ku 6uTrarmHa TYNKUHHW TeKwwupa-
éTraH 6yncak, y xonga ®,= 0 ge6 onuw Ba CUHycomgan TYAKUHHU
(4.2) myHocabatr 6unaH udoganawl MyMKWH.



(4.2) hyHKUMA KYPUHMLLM YHWHT BakT 6yinua T pgaspavm GyHKUWs
IKAHNUTUHWU 6ungupagn. byHpaH Tawkapu, y & aprymeHT 6yinya xam
JaBpuii yHkuma. Arap x ra X —bT opTTupmabepunca, QyHKLUAHUHT
Kuiimati y3rapmaigun; xakukaTaH Xam,

5=ab5ln—a—-—-) = asn2n (-———- 1)=a 51— (I-—- —)]‘
T V, : T T \
61HO6apuH, X Yku 6Yiimya onvHraH X=bT Macotha TalMHAM GMp NaiAT-
fa 6up xun asanm TebpaHuwnap 6ynaéTraH HyKTanap Opa/UFuHU
Kypcatagn. X = bT KaTTanukK TYAUUH, Y3YHAUTU JdeAnnagw.

(4.2) ncpogaHn 6yHAak €3 xaM MYMKWH:

5= a SN2 (). (4.4)

Benrnnap kumputamms: 2n/T = co—pgoupasmnii yacToTa, 21! X=K— Tya-
KnHuii coH.\Y xonga ™4.4) kyhngarn KYPUHWULIHW ONagw:

5= a 5@l — Kx). (4.5)

Arap [ovpaBWii 4YacToTa ypHura 6up CcekyHpgary TebpaHuwiap COHM
(vacTtota) r= yT = c0/2n KMpuUTUACa, Y Xonpa

5= a5l 2n VI—kx). (4.6)

HWX05T, TPUrOHOMETPUK (YHKLMANAP YpHUra 3KCMOHeHUManyyHk-
nusnap KUpUTULL MYMKWH, Oy .on KynmBya TebpaHuwnap Ba TYIKWH-
Nnap Ha3apuACUHMWHI KYMn Mac nanapvHu MaTeMaTWK >KuxaThaH TajkuH
KUIWLLIHW eHrunnawTmpagmn, byHra QinepHUHr

exp"[((p) = co31B-H 51n)

thopmynacm acoc Kuimb onuHraH. by udogaHnHr xakukuii Ke (exp L1sB
Ba MaBxyMm 1T (exp 1r)) Kucmiapu moc pasviiga co5¢ Ba 3lnlp Tpuro-
HOMETPUK (YHKLUANapHW TacBupnaiign. MatemaTukK amannapHuHr  Ky-
MWHU TPUTOHOMETPUK (YHKUMANapAaH kypa KypcaTKuunm QyHKuuanap
6unaH Gaxapuw OCOH OYNraHW Y4YyH, XWUCO6HM KyihAugaruya onub 6o-
puw Kynaii: KOCUHYC €KW CMHYC YpHMra KypcaTKuuau yHKLUS Kupu-
TMnagn, y 6wunaH Gapya 3apypuii xucobnap 6axapunagu; arap HaTuXa-
HW TPUrOHOMETPMK (yHKUMANap opkann wudofanaw Kepak 6ynca, xa-
KUKUIA KM MaBXyM KUCMIapHWM 0nnMb6 MoC  paBulLga TPUTOHOMETPUK
(yHKUMAnapra yTunagu.

Arap /p= ©” 6ynca, y xonga a exp (lwl) ndoga a amnautyaanu
Ba M JoupaBuii yacToTanu (7°==2n,'CO LaBp/iM) rapMOHUK TebpaHWLIH ©
TaBCcMdnaingn. Arap TebpaHULHMHE 6ownaHFny asacm 6 ra TeHr 6yica,
y xonga TebpaHUWHUHT ugogacu a exp [4(@E£+ 6)] = a exp(/6) x
Xexp(rco/) 6ynagn. a exp (1b) —C pe6 6enrunnab, komnnekc C amnau-



TyAa KHpuTamms, 6y udogara ogauii a amnaityfa xam, TebpaHuiinap-
HUHI 6 GownaHFny hasacu Xxam kupagu. LUyHpaid Kwuauo,

C=aexp (£6) —a co36+ w 37 6.

TebpaHuLNap aMnANTYAACWMHW, aHWKPOFW, YHUHI  KBaApaTWHU  TOMWLL
yuyyH C amnauMTygaHu yHra kywma 6ynraH C* kaTTafMkka Kynantu-

pULL Kepak:
a2= CC* = aexp(I6)aexp (—/6).
Kypcatknunun ¢yHkumagaH doiganannb, 6us (4.5) wndogaHn

5= aexp [flcol —kx)\ = aexp (—/kx)-exp (1®() |(4.7)
KypuHmuwga, (4.6) wdogaHu aca
5= aexp E(2a VI —kx)] = aexp (— 1kx) -exp (»2n V) (4.8)
KypuHMWga €3a onamus.
4.2) — (4.8) napgaH 6upu 6unaH wdoganaHraH TYAKUHHWM MOHO-

XpCMaTUK TYNKUH [fe6 aTaiimus.

By TepmuHonormaHW kynna6, MOHOXPOMATUK TYNKUHHWUHI TapKanuwl
TE3UT MOHOXPOMATMK TebpaHWLl (DasaCMHWMHI HyKTafjaH HyKTara ysa-
TMANW Te3nurngup, Ae6 amTuwl MyMKWMH. XakukaTaH xam, asa Tap-
Kanuwm Tesnnrn dasa )“é3j[|apma|7| KonaguraH xonga x Ba | opacuparu

MyHOocabaTjaH, fbHU (/---—-—--- ) —con3! TanabgaH aHuKNaHagu.
By myHocabaTHu auddepeHunannab, asa Tapkanuwm Te3nurn-~- =V
<

3aKaHUHKM Tonamus. LUYHWHT yyyH O uthoaa MOHOXPOMATUK TYNKMHHUHT
thaszasuii Te3urm feinnaan. MOHOXPOMATUK TYNKMHHUHIGOWKaYa ugo-
fjacugaH QoiiganaHn6, (asaBuil TE3NNMKHUHI 60WKA M(POAACUHU TOMMLL
MYMKWH. MacanaH, (4.5) myHocabaTgaH (ha3aBuiA Te3IMKHWU  aHuKnaLl

lWapTuHW Tonamus: co/— &1 = conb{, AbHU o , anbarra, 0y
n! K

noga tokopugarn ugopa 6unaH 6up Xun.
XakukaTaH xam,
w X Tn

K T ~ T =~

TaxpunbaHUHr KypcaTuwinya, uamacu, (akaT Bakyymga EpyfFank
TYNKUHNApU TapKaiUWMWHWHE (hasaBuii Te3NUIM  Xap KaHdail aaspnu
TYNKUHAAp yYyyH 6up xun 6ynagn*. bBowka 6apya MyxuTnapfga 3ca
MOHOXPOMATUK EPYFANK TYNKUHU TapKalULWMWHUHT  (asaBuii Te3nuru
YHUHT y3yHaurura 6ofauk, sasHu b — @ (A). byHgail myxutnap Aauc-
nepcnoBuM Myxutnap Aelimnagn. Mypakkab umnynbc Tapkanuwuga 6y
X0naT Xyfa KatTa axamuaTra ara. byHgaid umnynbc MXTUEPUIA KYpH-
HuwgaFn /(/) pyHkumsa 6unaH ndoganaHagn. Kynumamk onTnk Ba akyc-

*Bby macana XXVIII 606ga 6atadcmn 6aéH aTuAraH.



Tuk npobnemanrpga [(() dyHKUUS BaKTHWHI AaBpwiA DYHKUMSACMAUP,
amMo y fiHa XaM Kyn Xonga faBpuii  6yamacimru MymKum.

Xap kavpaih (QYHKUUSHW  KaHgaiaup MmyaisaH GYyHKUUANapHUHT
(ymMym3H aliTraHfa, xagfiapu 4Yekcus Kyn 6ynraH) WWFUHAWUCK KYpM-
HULWMZA TacBupnaw MYMKUHAWTU Tydannm WUXTUEPUIA KYpuMHULWIZArM
MMMOYNbCHUHT TapKaauwWu xakuaarn YyMymuii macanaHu TeKWupum
coguanawagn. dusnMka HykTam HasapujaaH kaparaHga 6y Macana ux-
TUEPUIA UMNYNbCHU MYyalisH KYPUHULLAATA YeKCU3 KYN UMMYNbCAapHUHT
AMFUHOMCKU cudaTuia TacBupnall MyMKUHAUTUHW 6ungupagn. K?6yn
KUNYBYM  KYPUAMaNapHUHr  KYMUUAUMrn  Cynepnosvuus npuHumunura
6ylicyHagn; mabvnymkn, 6y npuHumn 6up BakTgha 6ynaétraH 6up KaHua
Tabcupnap HaTwkacu xapbup Tabcup anoxmpa Nalifo KUAraH Hatuka-
NapHUHT AnFUHgMCHgaH wnbopat O6ynuwmHn 6ungupagn. Kabyn ku-
NYBYM CUCTEMAHMHI XOCCanapu YHUHT Kabyn KWAuMHaéTraH TYakKuu
(vmnynbC) Tabcupupamm €kum NYKMU 3kaHura 60FnMK GynmaraH xonga
Cynepnosnuus NpyuHUUNM KYynnaHunagun: arap Tabeup xagfaH Talukapu
Kyunu* 6ynmb keTmaca, CUCTEMAHMHI XOoccanapu TabCcupra xamma BakT
60fnuk 6ynmaign. Cynepnosvums MPUHLUMNMHK KYINaHULW  MYMKUW
6ynraHn y4dyH 61M3 UXTUEPUIA MMMYIbCHU YHUHT TalKWA 3TyBYMAapy
ANFUHOMCKY GUNaH anMalwTUPULLIMMAN3 Ba Xap OMp TalKun 3TyBYM Tab-
CUPUHM alipuM TEKWWUPULWIMMU3 MYMKWUH. By TalKHA 3TYBUMN3PHU
OKW/IOHA TaHnal, AbHU Mypakkab TYNKUHHW aXpaTull METOAMHMU' OKM-
NOHa TaHnal MacanaHy TeKWWpWUWHKM (aBKynogaa copganalitmpagm.
ByHzali OKWNOHa axpaTuil MOHOXPOMaTMWK TYNKMHAApra axpaTui,
ABbHU WXTUEPMIA (YHKLUUAHU KOCMHYCNap Ba CMHycnap Tynnamu Ky-
pUHULIMAA TacBMpnawanp; yHu ®ypbe KuputraH. ®ypbe Teopemacura
MyBO(MK, Xap KaHpalh PYHKUMAHU** amnanTypacu, faBpu Ba 6oLunaH-
FY pasacu MOC paBMLILd TaHNaHraH cuHycompgan Ba KOCUHycouzan
pyHKUMANap AUFUHAUCK KYPUHMULIMAA UCTaraH aHWKIWKAa TacBup-
naw MyMKuH. Arap 6yHpa gactnabku qyHkuusa gaspuii (T gaspnu)
hyHKLMA 6Ynca, y xon4a KYyLWWAYBYM CUHYC Ba KOCMHYCNAPHUHT AaBpu
T ra coggr kappanu Hucbatga 6ynagu: 12 T, 13 T, 14 T, ... (Pypbe
KaTopu KypuHuwmga taceupnaw). Arap (QyHKuusa gaspuii 6ynmaca,
v X0Mnfa KaTtopAar (akaT Kappanu QArepnapruHa amac, 6ankm MyMKuWH
6ynraH 6Gapuya faBpnap katHawaau (Pypbe MHTerpanm KypuHuwunga
Taceupnaw). Arap ®ypbe KaTOPUHUHI 03pOK Xaanapu 6unaH uvekna-
HWACa XaMm ojatia PYHKLUMSHM amanga Xyfa axwn aHUKAMKha TacBup-
naw  MyMKUH.

dypbe Katopura éiiMwpaH oiiganaHnb, 6m3 TYNKMUHHU MOHOXPO-
MaTMK TYNKWHNap Tynnamym K puHMWKUGa TacBMPAaWMMU3 MYMKUH.

* JMeKTp MaliioHN KyunaHrakauru Kartta 6ynraH EpyFavmk TYNKUHMaput
MoAda mumpa TapKanuwuuga 103 GepaguraH xodkcanap KelnHpOK 6aéH KUIMHraH

(k. Xb, XUl 606.).
** Pypbe Meyoau OyiiMua annpokCUMauMs KWIUHWLLIN MYMKWH  6YAMwWn y4yyH

(PYHKLMS KaHOaTMaHTUPULLIM Kepak 6ynaguraH matemMatuk LWapT 6apya ¢msnk npob,
nemanapga baxapvnagu.



Arap MyxuT gucnepcusra ara 6ynmaca, SbHM 6apya MOHOXPOMAaTUK
TYNKuHNap 6up xmn ¢asasuin Te3nnK 6unaH Tapkanca, y xonga Myxut-
HUWHT Xxap KaHgail HykTacupa 6apuya TebpaHuwiiap AMFUANG, gactnabkm
Wwakngaru uMnynbCcHU 6epagu. ByHpain myxuTaa xap kaHgai umnynbc
WaKANHW y3rapTupmacgaH OyTyH cudaTnas Tapkanagu, WYHUHT  YUyH
Xam (ha3aBMil Te3NMK aiHN BakKTAr WMMYAbCHUHI Te3AUrnM xam 6ynagu.
Arap MyxuT gucnepcusra ara 6ynca, y xonga aipum cuHycomgan Tebpa-
HuUwnap 6upop X XHykTara 6upop 1Xnaintga xap xun gasa 6munaH Kenagu
Ba KylWwnraHga LakauM y3rapraH UMOynbC Xocwun Kunagu. Mmnynbc
OUCMEPCUANOBYM MyXUTAa TapkinraHga gedopmaumsnaHagm Ba YHUHT
TapkKanuw Te3Nurn TyFpucmaarn TylyHYa aH4a Mypakkabpok 6Yynm6
Konagu. by macanara 6mz XX 606pa fAHa KaliTamus.

LLyHpaid knnnb, ancnepcusanoByun Myxutnapga (BakyymaaH tawikapu
6aBya MyxuTnap LWy Xymnara Kupagu) gakaTt UYekcus cuHycoupan
(MoHOXpOMaTUK) TYNKWMH Oy3unMacfaH myalisH Te3nuk 6unaH Tapka-
nagn. MartemaTuk XuxaTgaH MYMKUH 6ynraH 6owka énmnmanapjga H
thapknn pasuwga, dypbe EAUIMACUHMHT OMNTUKA YUYYH HUX0ATAA axa-
MUATIN 3KAHUTUHWHT cababu MaHa LWyHAaaup.

Arap T paspurvHa amac, 6ankv a amnauTygacu Ba ¢ 6oLnaHfFuy
thasacu £ BakTra 60OFAMK 3Mac KaTTanmknap 6ynraHugarvHa TYNKWH-
HWHI MOHOXPOMATWK TYNKUH AEANANWUHN Tabkngnab ytamus. (4.2)—
(4.6) nthopanapgaH 6upn 6unaH TacBMpnaHaguraH TYJIkMH a y3rapys-
yaH 6YnraHuga MOHOXpomaTuk 6Ynmaiigun. 2.2; 2.3; 2.4-pacmnapga Tac-
BUpNaHraH Ba BaKT yTuwy 6unaH amnantygacy y3rapaguraH MMnysbe-
nap Tapkanuwwupga naingo 6ynaguraH  TYAKUHAAp HOMOHOXPOMAaTMK
TYyNKuHNapra mucon 6ynagn. 2.2—2.4-pacMnapra moc KenyBuu Tyn-
KWHNapHUHT xap 6upn a = con3! 6ynraH 3 = a 51n(col— kx) dopmy-
nara >asob 6epmaiign Ba dypbe meToan 6GYiiMya YeKCU3 AaBOM 3TYBUM
CMHycoMfa Ba KOCUHycouganap MWWFMHAWCU KYpUHWWKNGA TacsBupna-
HUWM MYMKWH. Bolwkayua aliTraHaa, KapanaéTraH TYNKWHAap MOHOXPO-
MaTWK TYNKWH 3Mac, 6anku Typau faBpau Kyn MOHOXPOMATMK TYNKWUH-
nap TynnammpaH wbopar.

BuprHun mucon (2.2-pacm) allHMKCA KU3MKapnMaup. YHAa amnam-
Tyfa aBBas HO/Mra TeHr, CYHr 1XnaiiTra Kenmb axra TeHr 6Yynun6 konagw,

fJaH  ravaysrapmaii Typagu, KeiunH siHa Honra TeHr 6Yynub konagw,
[e6 xucobnaHagm.

PaBllaHKN, Xap KaH4ain xaku-

KU TYNKUHHUHT  amnauTygacu

KaH4yanuk nyxtanuk 6unaH ysrap-

TMpMaii TypuamacuH, 6y TYNKuH

AXWK geraHaa kapab umkuaraH mMu-

conra Moc Kenagu, YyHKW Xey KaH-

LA XakKUKWUA TYNKWH YEKCU3 Y30K

,El.aEiOM ITMAAY, BaNKM Mab/lyM 6|{|’p 2.2- pacwm. MoHoxpomaTuK  6yniMaraH
namtnrpaa 60|.una|v-|a,5v| Ba Tyra”: TYNKUH MUCONW: cuHycomaa «bynaru»,
an. AEMaK, 6yH,qa|/|Tyr|KV|H KaTbnin AbHU TYNKWUH  LYTK.



MOHOXPOMATUK 6YNMaian, YyHKH YHWHT aMnanTyjacy BakKTHUHT (YHK-
unacugmp.

(2— (y nHTepBan T paBpra HucbataH KaH4ya katTa 6ynca, SibHM
MaHba uwnaéTraH BrKkTAa Maskyp [faBpiau TYAKWHAAp KaHya Kyn 4u-
Kapunica, YHWHT HypiaHUWW LyH4Ya MOHOXPOMATUKPOK feb xucobna-
HUWM MYMKWH. YMyMaH, BaKT YTulIM GWnaH aMnauTyfa KaHuya CeKuH
y3rapca, TYNKUH LIyHYa MOHOXPOMAaTWKPOK 6ynaan.

Y3rapyBuaH amnauTyfand cUHycoupan TYNKUHHWUHT 6Mp KaHua Mo-
HOXPOMAaTUK TYNKUHMAAp TYnnamura 3KBMBANEHT OYMLUMHU KYpcaTyBuu
Kyingarm MuconHu Kypub umkamms. Papas Kunannauk,

5= aco5 (2nnl — Kx) 4.9

noga 6unaH TaBcupnaHaguraH TYAKUH OGepunaraH 6YncuH, 6GyHaaru
a — BaKT YyTum 6unaH
a=./4(1 co52nT()

KOHYH 6>inya y3rapagwraH, sibHW OWMp CeKyHA MobaiiHuga T wmapTa
2A KuiimaTra spuwaguraH Ba LIyH4Ya MapTa HOAra ainaHaguraH, 6apua
OpauK KuiimaTtnapra ywa KOHyH 6unaH aspuwaguraH katTanvk. byHga
A — 6upop y3rapmac kattanuk. by xonga:
5= A1+ co52nT()co5(2nn/ —kx) =A QB (2nn" — Kx) +
+ Aco52nTlco3(2nn( —kx) = A co3(2nn( — kx) +

+ —AQB{2n (n+ T) (—Kx) +-—A co5{2n (n —T)( — KX).

Jemak, 6M3 TekwwupaétraH TYynkuH A, ‘3 A Ba ¥a A amnantypga-
M Bam M—T Ba N—T YaCTOTaAM yyTa KaTbUil MOHOXpPOMATMK
TYAKMH TynnamugaH w6opat. By y4 MOHOXpOMaTWK TYAKWH Tynnamu
(4.9) O6wunaH wudoganaHaguraH OGepunraH HOMOHOXPOMATUK TYNKUHHM
TalKUA Kunagw.

TYNKUHHWM KYpcaTKU4nu (yHKuusnap opkanum udgoganab, xmucobnap-
HW COAfAnalITUPULL MYMKWMH. XakukataH Xawm,

3= aexp[r@nn(—kx)\ = A{L+ ~rexp (12nT() +
+ Jrexp (—/2nt/)}exp [I (2nn/ —kx)] = Aexp [ (2nn( — kx)] +
+ XoAexp{l[2a(n+ T) (—kx]} + V-Aexp {([2n (n— T) (— kx]}

2.3- pacm. MoHoxpoMaTuk  6ynmaraH 2.4- pacm. MoHoxpomaTvk  6ynmaraH

TYNIKWH  MWUCOMW: CYHYBYH CUHycomAa.  TY/NKWH MUCONW: [aBPU AKWH WKKW CU-

v HYCOMAAHWHI yCTMa-ycT Tywumwm (TUT-
paw).



TYAKUH 1, (N-\-T) Ba (M— T) 4YacCTOTaM Y4 MOHOXPOMATWUK TYIKWH
TynnamugaH wbopargup.

MacanaHuHr MaTemMaTuK Tax/nam Xypfa cogaa 6ynraHnnru Tydainm
loKopuaa KenTupuaraH MWCOMHU oxXupurada Kypué unkauk. AMnauTy-
JAaHVWHT BakT 6GYyiinya y3rapuw (gaBpuil €K HOQABPUIA) KOHYHWM aHya
MypaKKabpok 6ynraH 60owKa X043 X0AUCaHWMHT QU3NK MOXUATK YLlaH-
fain konagu, aMmmo 6epunraH HOMOHOXPOMATWK TYNKUHHW Ty3uWU MyM-
KWH 6ynraH aiipum MOHOXPOMAaTUK TYNKUHAQPHWU TOMUWHWHIMATEMATUK
aHanu3n aH4Ya Mypakkabpok 6ynu6, ymymaH aiitraHga, ®ypbe Teope-
MacuHW KynnaHWWHW Tanab Kunagu.

TaxMn KUAKHTaH MUCON aMNAWTYAaHUHT BakT YTuwm 6unaH y3ra-
pyuWwn TYNKUHHUHT MOHOXPOMATUKAMIA 6y3unuliMra Ba SIHIU 4actoTa-
nap naigo 6ynuwmnr? oMb KenuwuHU SKKOM Kypcatagu.

BakT yTuwm 6unaH amnauTyAaHWHT Y3rapuiluv MHTEHCUBMKHUHT
y3rapuwmHun  6ungupagun Ba mMobynauus fge6 atanagu. TYAKUHHUHT
amnauMTygacuHurnHa amac, 6anku asacuHu xam  MogynauuanaLl
MYMKUH. ®azaHn Mogynauusanall xaMm MOHOXPOMAaTUKAUK OY3UANLLMHK
6ungnpagn. By muconga amnanTyga MOAYNALMACK CO4Aa CUHycoupan
KOHYH 6Yiinua pyin 6epraH sagu. Xakukuin (pean) xofgucanapfa ogatga
MOAYNALMA Mypakkabpok Tap3fa, yMyMmaH aiTraHga, 6etaptub pyi
6epagu (xaoTvk mogynauusa). UyHoHuM, xap kaHpal épyfnvk maHbauga
MaH6aHU TalKWA 3TYBYM alipyM aTOMAAPHUHI HYpAaHuLLW aMnauTyaa
6yiinua xam, thasa 6yiinya xam 6etapub ysrapagu, SbHU Xa0TUK MOLY-
nauma pyin bGepagu*.

Mogynauymsa 6y muconga TaHnaHraH KOHyH 6yiinua pyin 6epaguraH
X0n4a y 4actoTacM M ra TeHr 6yaraH MOHOXpOMaTuK GynmaraH Tyn-
KUHHWHT 1, 0 -\-T, 1 — T y4acToTaAM Ba Teruwau amnautyganu yd
MOHOXPOMAaTUK TYNKUHra annaHnwuHu 6ungupagn. TYAKUH UHTEHCUB-
AUrMra KuavHaguraH OyHAain Tabcup, SbHU TYAKUH MOAYAALMACK
(byHfa MOHOXpOMATWK TYNKWH 4acToTacM napyanaHagu) Kynuuauk
ONTMK xoAucanapfa Katra ponb yiHangun. KOkopuga 6aéH KuWAMHraHra
yXwaw TabCUpHM ONTMK Taxpubanapga 6esccuta Ky3aTull KWiAWH,
YYHKWM ONTUK TYNKWHap HacToTacu Xxyga katta (n~ 104 Ty), wy Ty-
(haiinu yactoTaHu cesnnapanu Y3rapTUpWLL YUyH, SbHW N -)- TBan — T
NapHW N gaH ceunapam apk KUAAUPULL YUYYH WHTEHCUB/IUKHU XYyZ4a
Te3 (CekyHAura HuxoaTha Kyn wapTa) y3raptupub Typuw Tanab ku-
NNHaaW.

ByHuUanuk yakkoH 103 GepaguraH MOAYNALUAHW BYXYAra KentupuL
TEXHUK XUXaThaH Xyfha KUAWH, WYHWUHT OkmbaTmga onTukaga 6yHpai
X04ucanapHu Kysatuw KuinH. ByHra kapamaii, ynap CyHbUiA Taxpu-
6anapga xam, 6up Ka-Top Tabumii xogucanapja xam amanra owmpuniagu
(k. XXIX 606).

* Mogynsumsa xofucanapuHiiHr 6atadcun aHanMsuHU 6y KuTo6aa TOmuL MyM-
kKvH: . C. Topenuk, «KonebaHus v BonHb», Pusmarrus, 1959-



By xopuca akycTuk Taxpuba-
fia >Xyfja OCOH amara ompuna-
an, 4yHKu 6y Taxxpubaga 613 yH-
Ya KaTTa GYynmaraH uvacToTanap
6unaH nw kypamus. Arap 100 Iy,
YacTOTa/IM KamepTOH OfnHCa, Yy
xonga, 98, 100, 102 'y yactoTtanu
y4 TYNIKMHIa 3KBUBAJIEHT 6Ynaau-
raH Mypakkab TYNKWH X0CWUn Ku-
JIMLL YYYH, KaMepTOH TOBYLL Ky4-
HY KypcaTuiaraH KoHyH Gyiunuace-
KYHAMTa UKKW MapTa MOAynaums-
naw (Y3raptupwuw) etapau. byHra
coffia TaxXpunbaga WLLIOHY X0CU KUAWLL MyMKVH. Bup-6upn Kaplumcura
100 Ba 98 Iy, (Ekm 102 ML) YacTOTa/IM UKKM KaMepToH (2.5-pacm) Kysimus.
Ynap xyp 6ynaguraH Kunvb cosnaHmaraH Ba 6Mp KaMepTOH YmkapraH
TYNKWUHAAP WKKMHYMCWAA PEe30HaHC XOCW KWAMangn. AMMO GUpUHYM
KaMepTOHAaH TOBYLI YMKAPTUPWUOG, YHUHI Pe30HaHC SAWUrMHU Enné
TypraH M TYCUKHM CeKYHAMIa WKKN MapTa KMprusuné-unkapmb Typcak,
ABHW YHUHT TOBYLUM KYYMHW CeEKYHAUra WKKW MapTa Mogynnacak,
y Xxonga mogynsiumanaHraH TynkuH 100, 98, 102 Iy yactoTanu y4
TYNKUH Tynnamvra (TaxMUHaH) 3KBMBAEHT 6ynagn Ba WKKWHYM Ka-
MEPTOH .yNapHUHI 6upura >aBob Kunagn. ByHAal Taxpuba xed KaH_
faii "KUAVHYNIVKCU3 amanra OLLIMPUiaan.

Y3rapyByaH TOKHW MOAYNAUMSATLUra Oug XYAAW LWyHAAR Taxpu
6aHN OCOHTVIHA KWMG KYpuLl MYMKUH, OyHAa 4acTOTaHW KaiAf KATHL'™
YUYH TWA4a/IM 4acToToMep MvwiaTuaagu. Ysrapmac amnauTygann CUHy-
coMpan TOK YacToTomepra TaT.cyMp KuaraHfa TOK u4acToTacura (ogatja
w= 50 W) mocnaHraH Tunya TUTpainan. BUpoK TOK faBpuii paBumLLga
cekyHaura O mapTa ysunub Typca, €KW, siHa AXWMPOFW, TOK  Kyun
CUHycomaan KouyH 6yiimya O yacToTa 6unam MogynsumsiaHca, y xonga
00 ra MocnaHraH TunyagaH Tawkapy, (U + O) Ba (wW— O) uyactoTara
MOCMaHraH Tunyanap xam TuTpauian.

Br3 MOHOXpPOMaTMK TYNKWUH TyLUYHYaCUHW & aMMnuTYA3Ccu KOOpAw-
HaTtara 60fFnuK 6YnIMaraH fccv TYNIKUH MUCONMAA KMPUTTaHUMU3HN Tab-
kngnab ytamms. Bupok a amnauTyga BakTra 60FmMK 6YnMaraHgarvita,
AbHU a = [ (X, y, ) 6ynraHgarnHa 6y 4ekJaHWW MyxuM 3mac, a Xap
KaHfain 6ynraHfja xam TY/IKMH MOHOXpOMaTWK 6Ynmb konasepagn. Ma-
canaH, 6- § ga Y3M UMKKaH HyKTafjaH Yy3oknallraH capy amnauTygacu
Kamaiiné 6opaguraH MOHOXPOMATMK CHEpPUK TY/IKMH 6unaH v Kypa-
MU3.

2.5- pacm. KamepToH uukapraH TYNKUH-
HUHT  MOAynAuMsinaHiLLn.

5- §. JNeKTPOMAarHUTUK TYNKUH 3ATafuraH aHeprus
3- § ja aliTunraHugek, aMeKTPOMarHUTWMK TYNKUH Bakyympa C Tes-

MUK 6unaH, MyxuTga aca b —c/yLl! Tesnmk 6GunaH Tapkanagura
3MIEKTPOMArHUTUK TebpaHuiapavp, 6y epaa e — MOAAHUHT [WafeK-



TPUK CUHTAVPYBYAHAUTU, L — YHWUHT MarHWT CUHTAWPYBYAHNIUIK. By
3NeKTPOMArHUTUK FanaéHHWHT Mabaym 3Hepruscu 6op, 6y SHepPrusiHUHT

3MUNATK (SBHU XaXKM GUpAMIuaarn sHeprus) anekTp maigoHupaa o E*
A

6unaH, MarHAT MaigoHmpaa 3ca 8—H2 6unaH udoganaHagn. TYNKWH
1

MOHOXPOMATMK TYNKMH 6ynraHga E = EO 6w (@<—kx) Ba H —
= HO5IM (co/ — kx) 6ynagn, AemMak, TYNKUH 3HEPTUACK YHWUHT asLwrim-
Typacu KsagpaTwura nponopuuoHan. 3Heprua 6unaH amnauMTyja opacu-
farn 6y mMyHocabaT xap KaHgali 6owka TYAKUH Y4YyH Xam, macanaH,
MexaHuKafa, XXyMnafjaH akycTukaja kapanaguraH 31acTUK TYAKUMHNap
YUYH XaM aHa LyHjannmMruya Konaesepajgu.

JnacTuk TYNKUH TapkanraHmgarura yxwaw, 3eKTPOMarHuTuK
TYNKUMH Tapkanuwinga 3sHeprus kyvagn (okagm). SnacTuK TYAKWHAA
3HEprua okuwmK TyFpucugarn macanaHu 6GupuHum wmapta (1874 i)
H. A. YMOB* TeKWNpAW Ba Xap KaHdaih MyxuTha aHeprus okumm Tyfpu-
cuparun ymymuii TeopemMaHu McboT Kungu. SnacTuk TYAKUHAAru aHeprus
OKUMW 31aCTUK MYXUTHUHT 3/1aCTUK [ethopMaLUACUHUHT MNOoTeHuuan
3HEepPrusACUHN Ba 3appanapy XapakaTMHUHT KUHETUK 3HEPrUACUHM
XapaKTepnoBUM KaTTaiMKnap OpKanum XMcobnaHMWmn MyMKWUH. OHep-
rMS OKUMUHUWHE 3UUIMTU Maxcyc BeKTop (YMOB BEKTOPM) opkanu udo-
fanaHagn. LyHra yxwaw TeKwupuil 31eKTPpoOMarHUTuK TyaKuHnapaa
XaM yHymau 6ynagn. OnekTp MaliOHUHWHT 3HEPTrUACUHW 31aCTUK fe-
(hOPMaLMAHUHT NOTEHLMAN IHEPruACUTra, MarHuT MaifOHWHUHT 3Heprus-
CVHM 3ca gedopMaLmanaHraH >XMCM KUCMAapu XapakaTUHWHT KUHETUK
3Hepruscura MabayM fAapaxafga yxwaTuw MyMKuH. Xyaau 3nacTuk
gedopmauma xonmaarmaek, 3MeKTPOMarHUTUK TYNKUHAA 3HEPTrUAHUHT
HyKTagaH HyKTara y3aTuauwun 30eKTp Ba MarHWT KyuynaHraHaumknapu-
HUHT TYNKUHAapu 6up xun tasaga 6ynuwun 6unaH 60Fnnkamp.byHpal
TYNKWMH OrypMa TYNKUH geiunnagn. KOrypma sanactuk €ku anektpomar-
HUTUK TYNKWHAA 3HEPTrUa XapakaTUHU 3Heprus okumu ge6 atanagurad
5 BekTOp épfamupa Tacsupnaw kynaii; 6y BekTop TYynkuHga 1 ma op-
kanu 1 c mobaliHmpa KaH4ya 3HEpPrus MUKAOPU OKMO YTULWMHU Kypca-
Tagn. JNeKTPOMArHUTUK TYAKWHNAp Y4YyH Oy BeKTOPHM [1OAHTUHT
(1884 in.) kMpuTraH. YHun YMoB—lORHTUHI BekTOpu Aeb ataw ypuH-
ananp.

3- § pa 6u3 Kapab uMKkaH Ba X YKku 6Yiinab fccu 3anekTpoMarHm
TUK TYNKAH TapkanuwuHu udoganaiguraH cogga xon ydyH Oy Bek-
TOPHUHT nogacuHm Tonuw KuiimH amac. (3.4) Hu H ra, (3.5) Hn E ra
KynanTupmb Ba ynapHu KyLimo,

m_ _ ¢ a(EH)
a( 4n  px
* H. A. ¥YM03. YpaBHeHUss [ABWXeHWA 3Heprun B Tenax, Opgecca, 1874

MN3bpaHHMe coumHeHus, [octexusgat, 1950, 151—200- 6er.



TEeHrnama Xocun kunamus, 6yHpa u ~ % (e£2+ ;992 — aHeprua 3uu-

AUTU. DNEMEHTapP XakMra KUMpPyBYUM Ba YHAAH UMKYBUM 5 3HEPrUs oKu-
MVWHW TEKWMPNO, 3HEPIrNa 3NUAUTUHWHE  BaKT Oyiuua y3rapuluvHUHL
nogacMH1 Tonamma:

m 35
ol ox
byHaaH
3 = 1 {EH), 5.1
N {EH) (5.1)

6y udoaa 3NeKTPOMarHUTUK TYAKUH Y4YYH YMOB — [MOAHTUHI BeKTO-
PUHUHT ndogacnanp*. YMoB — MOWHTUHT BEKTOPWM 3M1EKTP Ba MarHuT
BEKTOP/Iapy >KOWnalwiraH TeKUCAMKKA MeprneHanKynsp 6ynagu, sSibHu
BEKTOP LWakaga yMyMUiA KYpuHMLWIAA KyiAugarnda éesmnagu:

5= - [E/]. (5.2)

YMOB — MONHTUHT BEKTOPUHWUHT AYHANULIN TYNKUH 3HEPrUSCUHUHT
Kyunw WYHanMWwWHW aHuKNaingm Ba Kyn xonnapga 6y AyHanuwHu
pYFNINK. HYPUHUHT WYHanuwmn ae6 kabyn Kuamw MyMKuH. Hyp Ty-
WYHYaCKn reoMeTPMK OMTMKA TyLlyHYacWu 3KaHAUTUHU Ba YMoB—I10MH-
TWUHT BEKTOPW TYLYHYacH KMUPUTUATaH TYNKUHWIA TacaBBypfap coxacuga
y3ura Tamomuna Moc KenaguraH obpasra ara aMaciMruHW YHYTMacink
no3uM.

X YKu 6yinnab TapkanaétraH MOHOXPOMAaTWK 3M1IEKTPOMArHUTUK Tyi-

KWH, (3.8) ra myBoQuK,

r, ‘a . Zgll(-l - ‘lga H& —7% g]ﬂ—l i(l """ (5§3
Ye TN\ V; Y @ T1

KYPUHULWIAArN 371EKTPOMarHuTnK maingoHaup. (5.3) TYNKuHnap wyHpai
TacBupnaHaguku (2.6- pacm), 6yHpa E Bektop Ba ABeKTOp 6uUp BakT-
fJa MakcyMyMmra Ba MVWHUMYMra spuwagu, avHu 6up xun gasaga 6yna-
W, 3Heprmsa 3ca X yku 6Yyinab okagnm (V BekTop).

|[Kncka 6aéH kunmHraH MakcBenn HasapuacugaH 37eKTPOMarHUTUK

fanaéHHuHr auanektpukga V= c/]/ ¢ [ Te3nnk 6unaH Tapkanuwm Ke-
paknurn Kenmb umkagn. Bakyym yuyH e = U = 1, AbHM yHAaanek-

* By xynoca gucrnepcuanoByun MyxuTnap, (eppoMarHeTUKnap”~Ba CerHeTo3sieK-
TpUKnapra KynnaHunMmainan. AMMO Y MoB—I1OAHTUHT BeKTOPUHUHT oxupru (5-2) mndo-
gacu 6y xonnapfa xam TYFpW, 3/eKTPOMarHUTUK 3HEPrvUs  3UUANTUHUHT - ndogacu
aca y3rapTMpUIMLLN Kepak.

YMOB—TTOMHTUHT Teopemacn EnuvK CUPT OpKann YTYBUM 3HEPTUS OKMMU YUYH
TYFpu udoga GepuMHN TabKuanaw MyxuMm. YHW BakT 6upnaurvm pgasomuga cla 103
opkanu yTyBum 8n<la aHeprva okuMuauMp, feb6 Tabpudnaw, ymymaH aiTraHga,
MYMKWH 3MacC. c(@ HWHF Ynyamnapu ysrapyByaH MalfoOHHVUHT TYNKWH Y3yHAUTMAaH
aHya KaTTa 6ynraH xongarnHa OyHpai TanKMHHUHI MabHocu 6op.



2.6- pacm. HOrypma TynkmHaa E Ba H BekTopnap casacu
6up xun 6ynagu.

TPOMArHWTUK TYNKWHHWHT Tapkanuw Tesnuru ¢ = 3-108 m/c, 60wkayva
anTraHga, y épyfamk Tesaurn 6unaH 6up xun 6ynagn. By acocwui
xynoca [MakcBennHu  EpyFIuK 3/1eKTPOMarHUTUK  XOAWUCaauMp, [Aerad

(hmkpra onn6 Kengu. MakCBeNNIHMHT rckopupa é3mnlad o = cf]/e(x my-
HocabaTn xap KaHAah AUINeKTPUK YUyH EpYFAUKHWUHT (3/1eKTpoMarHu-
TUK fanaéHHWHr) asaBuii  TE3NUTUHWM aHMKAALW  WMKOHWHM  Gepagw.
cly = N— MYXUTHWHT CUHAMPUW KypcaTkuum CynraHun yuyH, Makc-
BE/UTHUHT (uKpuya, n=]/el, AbHU MYXUTHUHI CUHAUPWLL KYpPCaTKU-
YN MYXWUTHWM XapakTepnioBuM OOLIKA KOHCTaHTanap 6wnaH, YyHOHYM e
OVN3NEKTPUK CUHTAUPYBYAHIMK OunaH 6GofnaHraH 6ynnb udmkagu (kyn-
YUANK DKUCMNAPHWUHT  MarHUT CUHrAupyBYaHnurun 1 ra fkuH, 6yHAaH
TawkapyW, TEKWWPULLNAPHUHT KypcaTuwimya EpyFanK TYNKUHAapU Kabw
WyHAalk KaTTa yacToTann npoueccnap YYyH MAarHuT CUHTAUMPYBYAHAMK
KaTTaUIUHU Xap KaHgah MyxuT ydyH 1 ra TeHr pae6 xucobnawmmms
MYMKWH).

ByHAaH KeliMHrM TagKMKOTNap CUHWL KYPCaTKMYMHMHE 4YacToTara
60FNIMK 3KAHNUTUHK (Aucnepcusa) KypcaTau Ba gemak, Makcsenn Hasa-
puAcM TaKOMUANAWTMPULITA MYXTOX: Yy3rapmac 3nekTp MaigoHuga
yTKasunran taxpubanapfaH ONWHraH AW3INEKTPUK CUHTAMPYBYAHIMK
(cTaTUK AW3NEKTPUK CUHTAUPYBYAHAUK) KuiiMaTuaaH 6esocuTa oii*-
JanaHuw MyMKWH 3amac, 6anku Te3 ~y3rapyBYaH 3/1eKTp MalijoHW Tab-
CUPU OCTULArY MYXUTHW XapakTepnoByn AU3NEKTPUK-CUHTANPYBYAH-
AVK (OMHAMWUK OU3NEKTPUK CUHTAUPYBYAHAMK TYFpUcCUAa MacTPOKHM
K.) KMAMaTUHU xucobra onuw Kepak.

Xo03upru Baktha 6u3 ONTUK Ba 31eKTPOMAarHUTUK xogucanap.opa-
cuga y3suii 60FnaHuW 60panruHN NCHOTNaANIaH KeHr Mab/lymoTnapra
arammns, 6UHOGapUH, BPYFNIMKHUHT 3NEKTPOMarHUTUK Ha3apuacum Xxam
Hasapuii XnUxaThaH, XaM 3KCMepuMeHTaN XWUxaThaH NnyxTa acoCnaHraH-
anp.



6- §. TynkuHnap knaccuukauusacn. TYAKuHNap KyT6naHuwwm
TyFpucnga TylyH4Ya

MoHoXxpoMaTuK TYNKUH TapkanaétraHja 6u3 xamMma BakT 6up xun
(hasannm HyKTanapHWHI reOMeTpUK YPHUHWU Tona onamui. by HykTanap
Tynnamu TYNKWH poHTW Aeb atanaguraH cupTAaH ubopart. XycycaH
6apuya HykTanapu MmaH6agaH 6upop £ naiitda YMKKaH fanaéH Tabcu-
puvHN 6Up BaKTAa ce3aéTraH CUPT Xam YMyMuil pasa CUpTU, SbHU TYN-
KWH (poHTU 6Ynagm. MaHbagaH xap xun thasa 6unaH 4YnkaéTraH MOHO-
XpOMaTuK TYAKMHAap Tynnamu (MacanaH, Kyn MycTakuia aTOMIapHUHT
MOHOXPOMATUK HypnaHuwun) 6unaH uw KypraHuMmusga éku MmaHb6a
HOMOHOXPOMATUK TYNKUH (MMnynbc) t0bopnb TypraHga TYAKUH (DPOH-
TUHWUHT OXWPTN TabpUMHW KYNnaHuw Kynain.

Arap TYynKuHnap maHb6am Xyga Knumk (HykTa) Ba TYNKUHHWUHT Xap
TOMOHIa Tapkanuw Te3nurm 6mup xun (n3otpon mMyxut) 6yaca, y xonga
TYNKUH PPOHTU ChepuK CMPT KYpuHUMILIKAA 6YNn6, YHUHT MapKa3u MaH-
6afa xonnawraH 6ynnwmn kepak. byHpai xonga TYnkKuH cdepuk Tyn-
KUH felinnagn. byHaalh MOHOXpOMaTUK Chepuk TYNKWH — TeHrnamacu

8= —EINOII— — 1P \(i1L — Kr) (6.1)

KypuHuwpaa 6ynagn, 6yHga a0 — maHb6agaH 6upnvk macodagarm am-
nauTtyga. by ndoga WwyHn Kypcataguku, chOepuk TYAKUHHUHT amnanTy-
fjacu maHbagaH xucobnaHraH macodara MponopuuoHan paBulwga Ka-
mMasaan, 6uHoGapuH, TYAKUHHWHI aMnauTyja KBajgpaTura nponopuuo-
Han 6ynaguraH WHTEHCUBAWIM 3Ca MaHbagaH xucobnaHraH macoda-
HWHI KBagpaTu Kabu Kamasagu, YyHKW TYNKUH onnb 6opaétraH aHeprus
KaTTanawmnb 60opyByn 03 6yiinya TakCcUMIaHagw.

AHWFUHW aiiTraHga, chepuk TYNKUH HYKTaBUin yndyamnm maHbara
MOC Kefagu, fbHMU y abCTpakT TywyHYyagmp. AMMO MaHba XaTTo YeKu
ynuamnm 6ynraH xonga xam yHAaH eTapauya katta r macogaga Tyn-
KMH (DPOHTM eTap/in aHUKIMKAA chepuk cupT 6ynagw.

AmManuii oNTUKaHWHT KYyn mMacananapmga r macoda maHO6aHUHT uu-
3nKAM YnyamnapugaH YHEKW yHAaH opTukmapTta Katta 6ynca, y xonga
(hPOHTHM chepuk cupTaed xmucobnaw MyMKWUH. By xonga WHTEHCUBAUK-
HUHI Macoa KBagpaTtura kapab Kamaluw KOHYHW amanfja eTapawu
aHuknukga Gaxapunagu (K. 7-8).

TYNKUH (POHTM (PpPOHTra YTKasuaraH Hopman nyHanuwu 6yiinab
Kyuyagu. Chepuk TYNKUH xonmaa 6y Hopmannap MaH6afjaH YMKapuaraH
Ba Hypnap [ne6 atanaguraH paguyc-sektopnap (maHb6ajaH 4YuMKKaH
FanaéH wynap 6yinab ysatunagu) 6unad yctma-ycT Tywaan. LUyHpai
Kunnb, cepmk TYNKUH (POHTM Hypnap 6yiinab Tapkanagu. Wsotpon
MyxXUTha TYNKUH (POHTUHUHT Tapkanuw WyHanuwu 6unaH Hypnap



XaMMa BaKT O6up Xua 6YAraHu xonfa aHW3oTpon MyxuTnapga ymymaH
ainTraHga 6y nyHanuwnap 6up xun 6ynmangn (k. 144 -8)*.

Arap r eTapauya KatTa, SibHM Ky3aTull coxacuiaH MaHb6a xypa
y3okfa 6ynca, y xonga TYAKUH (OPOHTM Xyda KaTTa paguycinn chepmk
CUPT KUCMMAaH mbopat 6ynagn. by KWCMHW eTapnuMya aHUKIMKha Te-
KUCNUK fe6 xucobnawl MyMKUH. ®POHTU TEKUCAUK 6YNraH TYNKUH siccu
TYNKUH fdelimnagn. Arap kKoopgumHata Yknapu ¢poHT Tekucanrm 2.Y
TEKMUCNMKKa napannen 6ynaguraH Kunub TaHnaHraH 6ynca, y xonga
OyHpali accM MOHOXPOMAaTUK TYNKUHHWHI TEHrnamacu

5\— a 3w a)’'(/_— x/0) (6.2)

KypnHuwpa 6ynagn. XakmkataH xam, (6.2) gaH 6up xmn asa cuptu
X ~ con51 wapTaaH aHuknaHwwwy, avHM |V ra napannen 6ynraH Te-
KUCNUKHUHT Bapya HykKTanapu 6up xun gasanu 6ynmwmn kenmb ymkagm.
* gccnm TYNKUH (POHTM y3-Y3ura napanfien paBuwiga Ky4vagu, OuHO*-
6apuH, fAccU TYNKWHHWHE aiipyM KucMmaapu Wynu y3apo napannen:
Accn TYNKWMH napanfnen Hypnap gacTaCMHU xapakTepnanmgu. "

LLyHra myBOQUK, TYNKUH WHTEHCUBAUTW, SbHU CUPTHUHT 1 m2
o3mgaH 1c numga YTyBUYM 3HEPTMA X KOOPAMHATaHMHI H6apya Kuiimar-
napuga ysrapmain kKonasepagu, 6MHOGapUH, TYNKUHHWHT a aMnauTy-
facu xam x ra 60Fnunk 6ynmangun. dAccu TYNKUH xam mgeannawiTupuiaraH
TYWyHYagmp. XakukataH xam, MaH6a sicch TYNKWH YMKapULLIKM YYYH
Y YeKcu3 y30Kfa 6ynmwu 3apyp. Xap kKaHgan xakukuini maHb6a 1c numga
YEeK/IM 3HEPrua HypnaHTUpraHu yyyH, maH6a GyHuYanmK Yyekcus"ysokaa
6ynraHmga TYNKMHHUHT YeKIM KUCMMUTa YEKCU3 KMUMK IHEPTUs TYFpu
Kenaau.

Accu TYNKWH (Mapannen gacrta) XO0CUA KUAWLWHWHE 6Ol Ka MeTog-
napu 6ynmwn xamMm MyMKWH. BYHWHT y4yH, macanaH, maH6aHn 6upop
ONTUK CUCTEMAHUHT (KONIMMATOPHUHT) (oKycura Kyauw MyMKUH.
Bupok, 6y xonga xam 4eknu MWUKLOPAW 3HEpPrus ysaTaguraH aHuk
ACCM TYNKWUH XOCWA KUAUW MYMKUH 3mMac. Konnumatop Kypuamacu
KaTbWii napannen fjacrta X0CWI Kuna OnuWKM YYyH EpyFauk MaHb6am
CUCTEMAHUHT (POKYCU 6unaH KaTbuii yCcTMa'-yCT TyLULWW, SbHU MaHba
MaTemMaTUK MabHOAArn HyKTa 6yanwm Kepak.Yeknm MWKLOPAN 3HEprus
HypnaHTUpaguUraH Xakukuii maHb6anap 4Yeknn ynyamnam 6ynub, ynapHu
ONTUK CUCTEMAHWHT (POKYCM GUMaH YyCTMa-yCT TyLIMPULL MYMKWUH 3Mac.

* Tapkanuw WyHanuwimn geraHga 6m3 TYNKUH (DPOHTM TapKanaguraH WyHanmw-
HW, SbHU Y3rapmac asa cupTura nepneHAVKynsp 6ynraH WYHanMLWHU TyllyHamus.
By liyHanuw ofataa 3HEPrUsiHAHI Tapkanuw AyHanuwimn (Y MoB—I1OMHTUHT BeKTOpY
8Kkn Hyp) OumnaH 6up xun. LLUYHUHT yyyH KYynuH4a 06y WKKW lyHanuw 6up-6upu-
haH (bapK KVII'II/IHMaVI,qVI. EI/IpOK KaToo Xxonnappga (MacanaH, KpKCTanioonTnukaaa,
Tyna udkn Kaituw xoamcacupga) 6y WKKM WyHanuw 6up xmun  6ynwvaiign. E Ba H
Ky4YnaHraHNnMK BEKTOPNapu xamMmma BaKT YKOB—TTONHTUHT bEKTOpUTa nepneHAnNKY-
nap 6ynraHn ydyH, 3cnab yTunaraH xonnapga 6y KyunaHraHnuk EekTopnapupaad
Xed 6ynmaraHfa 6uTTacuM Tapkaauwl nyHanuwura nepr:eHAMKynap 6ynmeign, 6uHo-
6apuviH, 3NeKTPOMarHUTUK TYNKUH Oy xo0nja KaTbuid MyHpanaHr 6ynmaign. Tekwu-
PULLIHUHF KypcaTuiun4a, 6y Xxynoca E BekTopra Ternwnmaup.



/ HunxoaT, xey KaHAail HyKCOHW WYK on-

n' - B TMK cucTema dcab xam '6ynmaiigw.
XycycaH, NpUHUUNUan XuxatgaH 6ap-

Tapag Kkwunmb 6GynmaniguraH gudpak-

P! \1/ n UMSHUHT  MaBXy4nuru  xaTbuin - na-
panfen pacrtanap Xocun Kuanw Um-

KOHUATUHU YKKa uYukapagun. [emak,

KonaumaTop  Kypuamacu  épgamuga

] ONMHFaH facta KaTbWil mapannen amac,

Ar TYNKNH 3Ca icCu TYNKUH4aH (apK Ku-

2.7- oacw, Tabuuih KyHaananr Tyn- napun. WyHpaii knuamb, KaTbuin  sceu

KVHAa TebpaHu-M RyHanuwinapu. TS]HKMH )gaKI/IKl/Il;I MabHOra 3ra 3mac.
KOnpy3nap tobopaétraH EpyFamk Tyn-

KUHW amanga Accu TYNKUH ge6 xmcobnaHuwm MyMKWH; KYpuHMa Bypyak
anametpu  1/2° vamacmga 6ynraH Kyéw sccu TYNKMHOAH ce3nnapiu
thapkK KunaguraH TYNnkuH 6epagu; ynyamnapu Kyéwrada 6ynraH maco-
(hara HucbataH xoxflaraH4ya Kuuuk 6ynraH guadparma épgamunga 6y
TYNKUHHUHT BUP KUCMWHM aXpaTub, 3Hr 4yeTku Hypnapu Yysapo 30
bypuyak TalwKuWn KunaguraH pacta Kecub onamus (gudpakyms abTu-
6opra onuHmaiigun). Arap konnumatopgarun maH6a guametpu 0,1 mm
[aH Knuuk 6ynraH épkuH éputunrad Telwmk 6ynca, y xonga axwm Kon-
ANMATOP KYpPW/IMAacu napannenukiaH 4YeTnaHunm MUHYTHUHT YayL-
napufjaH owmaiauraH gactanap xocua kunmb 6epuwin MymkuH. byHgaii
KONNMMATOP Kypuamacwu, anbatTa, KMécaH kam épyfnnk bepagm.

TYNKMHUIA XapakKaTHUHT yMYMWiA KOHYHNapu 6yiinama TYAKWUH-
napra xam, KyHpanaHr TynKuHnapra xam 6up xun papaxaga Termw?l
angup. WyHWHT yuyH Xyga Kyn xogucanap ukkana TYNKUH YUYYH Xam
ypuHnu 6ynagn. bupok KyHAanaHr TYnKuHAap 6up XuxatgaH Myxum
XycycuaTun 6unaH apk kunagu. Byinama TebpaHuwnap Tapkanui
ymsmFnra HucbataH CMMMETPUK 6Ynagm, sAbHM TebpaHuwnap kabyn
KWAYBYM Xap KaHgali ac6-06HWMHI y3u TebpaHuwnap Tapkanuw hyHa-
amwn atpogmpa 6ypunca, TebpaHuwnapHUHI acbobra kypcatagurad
Tabcmpu ysrapmaign. KyHganaHr TYAkuHAap xonuga aca TYNKUH-
NapHWHT acbobra kypcataguraH Tabcupu Typnuda 6ynub, KyHpanaur
TEeOPaHULIHWHT TapKaauw NWyHanuwugaH yTraH Kaincu TeKncnmkga Ho3s
6epaétraHura 60F1MK. 2.7-pacMja 4YM3MagaH Ky3aTyBumra TOMOH6oOpa-
éTraH KyHfanaHr TYNKWH TebpaHMWNapuHUHT MYMKUH 6YnraH 6ab3m
6up WyHanuwnapu KypcaTuirad.

KyHpanaHr TYNKMHAAPHUHT aiiTu6b yTunraH 6y xycycustu KyT6na-
Huwgeunnagn. Arap KyHganaHr TebpaHuw WyHanuwmn 6up TeKMCAmMKLa
KonaBepca, y xon4a TYNKUH ficcy Ly TonaHraH EKn Yn3nknm KyTonaHraH
TYNKUH geiimnagn. KyHpanaHr TYAKUH KyTO6MaHWWUHUHT Mypakkab-
poK Gowka Typnapu 6yaMwn MymKuH, 6yHaa BekTop Tapkanuw iyHal
Avwnra nepneHaukynap 6ynraH Tekucnukga TebpaHraHu xonga my-
pakkabpok xapakTepra ara 6ynagum (BEKTOPHUHI Y4y 311UNC EKK
alinaHa umMsagym — aNAUNTUK €KW Jompasuii KyT6naHuw).



1l 60 6
®OTOMETPUK TYLUYHUA BA BUPJINKJ/IAP
7- 8. Acocuii TywyH4yanap

EpYFANKHUHT KY3ra éku Kabyn Kunysuu 6olika 6up anmnapatra
KypcaTaguraH Tabcupu, gactaBBan, EpyFanK TYNKUHWU 3NTafuraH aHep-
rMAHWHT 6y annapatra 6epunnwmgad néopat. LLYHWMHT yuyyH 613 ONTUK
xo4ucanap KOHYHNnapuHu kapab yvMkuwgaH asBan EpyfAMKHU ynyaw —
(hoToMeTpusA TYFpUCHUAATACaBBYP XOCU KUANLWKNMUK3 KepaK. doToMeTpus
EPYFANK TYNKNHWN KeNTMPaETraH aHepPrusHM ynuyalwaH éxku LWy aHepre-
TUK XapakTepucTuka 6unaH 6upop Tap3ga OGOFnaHraH KaTTanuknapHu
ynyawgaH néopat.[actassan ynyawl nwnapuga KynnaHunagurad KaTtaamk-
napra Tabpug 6Gepuw 3apyp. by kaTTanuknapHu TaHnaw ynapaaH
yHUCK €kn BGyHUCKMHM BeBOCMTa ce3yBUM amnapatnap (kabyn KuayBum
annapaTtnap) xycycuaTnapwra, WYHWUHrAeK, 6y KaTTanuknapHu kainta
TUKNAW YYYH WWNaTUNagnraH aTanoHnap sacaw MMKOHUATUra 60fFnuK
6ynagn. Typnu coxanapga (HypnaHuw Haszapuscu, épuTuULl TeXHMUKAcH,
OMTO-TEXHMKA, (IM3NONOTMK ONTUKA Ba X0Ka3onapha) Hasapuii KOHYH-
NapHW Ba amanuini XxynocanapHu TaBcu(iawga KUPUTWUATaH KaTTaluk-
napfaH rox 6Oab3wnapuaaH, rox 6GowkanapugaH QoiganaHnw Ky-
NuHYa Kynan 6ynagu.

Bu3 ypraHa 6ownaétraH HOTOMETPUK TyLyHYanap Kyn 6yanwmHnHT
cababu aHa wWyHAagup.

a. Hyp aHepruacuHuur dokumu. Epyrn™mK maH-
6anHMHI Ynyamnapu Wy Kagap KMYMK OYNCUMHKKM, yHAaH 6upop maco-
thafja TapkanaérraH TYNKWUH CUPTUHU cepuk cupT geb xmcobnaw
MYMKWUH 6yncuH. ByHpali maH6a opaTga HyuTaBuii maHba pgelivnagu.

b maH6agaH (3.1- pacm) KenaéTraH Hyp 3HEpruscu Wynmra Kuumk a
t03 XOWnawTupmb, Wy 103 OpKanaM T BakT uumga YTraH ¢ sHeprus
MWUKZOPUHM Ynuainuk. By Makcagga 3HM YHra TywaéTtraH OyTyH
A3HeprusHW toTaguraH mopfa (kopa Kys) 6unaH konnawl Ba TemnepaTy-
'pPa ysrapuwura kapab TUAraH 3HEPrusHW Ynyaw MyMKWH. a 103 op-

3.1-pacM. «Hyp 3HEPTUSICMHUHT OKUMW» TyLUyHYacy Tabpugpura
povp.’



Kanu GUPMMK BaKTAa OKWG YTYBUM Hyp IHEPTUSICUHW, SbHWU O CUpT
OpKa/IM YTYBUM KyBBATHM KypcaTyBuM

. (7.1)

HMCOAT a CMPT OpKanM YTYBUM HYP 3HEprusic OKuLKM Aelinnagu.

Hyp aHepruscm 6up XXUHCAN MyxuTAa TYFpu um3uk 6yiinab Tap-
KanraHu Y4yH, b HyKTagaH 0 103 KOHTypura '‘rvpanaguraH Hypnap
Tynnamy YTKasnmb, OKUMHUHI O OpKanu yTaéTraH KUCMUHWM Yerapanosyu
KOHYC XOCWA Kunamus. Arap MyXuT Muuga 3Heprus TuaMaca, y xonja
6y KOHYCHWHI Xap KaHaai kecumupaH aliHu 6up okum YTagu. Mapka-
3 ja Ba paguycum 1 ra TeHr OynraH cgepuk cupT 6unaH 6y Ko-
HYCHWHI KeCMLMLWINGaH X0cun 6ynraH KeCcUM KOHYCHUWHT thasoBwii
6ypyarHuHr yn4yoBu 6Gynagu. Arap a cupTra YTKaswiraH n Hopman
KOHYC VKM 6unaH | 6ypuyak Tawkun Kkunca Ba b gaH o rava 6ynrad
Mmacota * 6ynca, y xonga

(7.2)

LWyHpain kunmb, OKUMHUWHT 6M3 axpaTub onraH KucMu thasosuii
bypyakka TyFpn Kenagu. ByHpa a H3HUMHT 4m3nkauM Yndamnapn fA ra
HucbaTaH XXypga Kuumk, fe6 apas Kunamus, LWYHWHT Y4YyH HW
KUYMK MUKLOP Aeo, Munpa OKMMHM TeKUC TaKCUMMaHraH faeé xu-
cobnaw MyMKWH. b gaH 6apya WyHanuwnap 6yinua/keTaéTraH Tyna
okM D oynagm:

(7.3)

OkuM acbobnapra kenub TywaéTraH 3Heprus MUKAOPUHM 6Gaxonal
YyYyH 3apyp 6YnraH acocuii TywyHuagmp. OKWMHM 6uAnw KYn OMTMK
KypunmanapHm xucob kuauwga >xyga 3apyp. MacanaH, qoroanemeHt
Kabn kKabyn kunyBum acb6o6 okumHu GesocuTta cesagn (kK. 95- 8§).

6. Yépyfnuk kyumn. dazosuii 6ypuak bupaurura TYyFpu Kearad
OKMM KaTTanuru "YpyFiuk Kyuu pgeimnagu. Arap © okym maH6GagaH

Nbapua WyHanuwnap 6yHW4a 6up Tekuc tobopunaétraH 6ynca, y xonga

ndoga EpyFanK Kyunm 6ynmb, y xap KaHgal MHyHanuw ydyH 6ump”xun
b6ynagn. OkuMm Horekuc 6ynraH xonga ®/4n katTtanuk hakat EpyFivk-
HUHI YpTaya Kyuu 6ynagm Ba EpyFIMKHUHI ypTadya Chepuk Kyuu fae-
Mnnagn. bupop WyHanuw 6yinya EpyFIMKHUHT XaKNMKUA KYYUHU aHWK-
naw y4yyH 0y WyHanuw 6yinnab eTapanya KnuYuK Ccl& 3nemeHTap
thasoBuii HGypuak axpatmauwu Ba 6y (ha3oBMil Bypuyakka TYFpU KenraH
<2b EpyFAUK OKUMM YHaHWLWIM Kepak.



TalinHnu 6up WyHanuw  6yinya
EPYFINK Kyun
N 7.4
A (7.4)
MyHocabaTfaH aHWKnaHagw.
TaHnaHraH WyHanuwHN  Gypop
KyT6 KoopguHaTanapu cuctemacuja
0 KeHrnuk Ba ¢ y30KkIMK 6ypyakna-
pu 6unaH upoganad (3.2- pacm), 6y
AYHannwaarn EpyFamkK KyumHu /0@
6unaH 6enrmnawl MyMKWH. 3.2- pacw-

JaH KYpuHMLWWNYa, 32_pacm  KyTO  KoopauHaranapupa
= 51M0 &0 c/p (hasoBUit Bypuak WUPOAACUHM  HMKapuLra
zonp.

Ba, OGUHOGApPWH,
b = YOh51M0N0 G,

TYna 'oKMM 3ca
2n A

® = 8 i q30|y 0<4BLMOCY0.. (7.5)

Arap Y kattanuk ¢ Ba O ra 60fnunk 6ynmaca (TEKUC OKWM), Yy XO/i-
fa 6y ymymuii myHocabaTgaH,

® = 45/] (7.6)

nposa kenub umkaou, 6y udoga (7.3) MyHocabaTra MOC Kenagu.

EPYFAVKHUHT TYNa OKUMW KaTTanuru EpyFnuK 4dmkapaétraH Ma-
6aHy xapakTepnaingu Ba yHW Xxed kaHgalh OnTuMK,cuctemanap épgamuja
opTTUPMG 6YNMaingn. by cucTtemanapHUHT TabCUpW EPYFNIUK OKUMUHWUHT
TakCUMOTWHM y3rapTupuwgaH, MacanaH, TaHnaHraH o6upop WyHa-
nmwnap 6yiinya OKMMHM KynanTmpuwgaH ubopat OYAMWINM MYMKUH.
LLyHgain ycyn 6unaH EpyFivK KyYMHW TaHnaHraH nWyHanuwnap 6yiunua
owmpuw (MOC paBMwAa yHM 6owka MyHanuwnap 6yiivya KamanTupuil
xucobura) MymknH. MacanaH, curHan annapatfiapy Ba MPOXEKTopnap
aHa WyHgan vwnagn; npoxxekTopnap ypraya cepuk EpyFauk Kyuu
6up Heuya 103 KaHgena 6ynfaH maHb6anap épgamMmpa NpoXxekTop Ykupaa
MUNINOHNapYa KaHgena épyfnmMkK Kyydm xocun kunagu (K. 134-mawuk).

EPYFANK TEXHUKACUHUHT aCOCWiA 3TANOHN EPYFNUK Kyul STaNOHUANP
(K- 9-8).

B)EéputunraHnuk. E épurunraHnuk pgeé cupt 6upnurura
TYFPW KenraH OKUM KaTTanurura aitunagu. a H3HUHT EpUTUATaHANTY
(6enrmnap 3.1- pacmparunfiek)



6ynagn, 6yHaa OXMpru WMKKW TeHrnmkga "“épyfnuk kyun (7.4) 6yiimua
Kuputunrad Ba (7.2) xucobra OfIMHIaH.

(7.7) nhofa WyHN KypcaTtaguku, HyKTaBuii MaHb6a* xocun Kuara
épuTunraHnmMkK maHbagaH cupTrada 6ynraH macoaHuHr KBajpaTtura
TecKapu NponopumoHan Ba EpyFANK OKUMW WYHanuwu (Mumga OKUM
TapkanaétraH WHrMYkKa KoHyc Yku) 6unaH éputmnaétraH cuptra YT-
KasunraH Hopman opacmgarv 6ypyak KocmHycura TYFpu nponopumoHan
6ynagn. by—HykTaBuii MaH6a X0CU/T KWATaH EPUTUNTAHIMKHUHT acoCuii
KOHyHUAMpP (Teckapu KBagpatnap KOHYHW).

MaH6anap ynyamu ueknu 6ynraH xonga maH6anap cuptuHu K ra
HucbaTaH eTapanya KUYMK 6YnraH snemeHTap kucmnapra 6yauwnmMus
Xamfa ynapHuWHT xap 6upu Xocun KuaraH EpUTWUATraHANKHU Teckapu
KBagpaTnap KOHYHW OViinva aHuknab, KelimH mMaH6aHWMHT GyTyH 03U
6yiinya wuHTerpannalMMm3 MyMKuWH; OyHAa, anbatta, Epyfimk Kyuml
HUHT AYHanuwra 60FNAVNK 3KAHAUTMHWM 3bTUbOpra onuw Kepak. by
x0Nnga épuTuaraHnuk 6unad opacugaryu MyHocabaT Mypakkabpok
6ynagn. Bupok Mmacoga eTapnuya katTta (MaHGaHMHI Ynyamnapwra
HucbataH) 6ynraHga Teckapu KBagpatnap KOHYHuAaH (oiganaHui,
AbHU MaH6aHW HyKTaBuil MaHb6a ge6 xucobnaw MyMKuH. Arap MaH6a-
HUHT Yu3NKAM yndamnapu MaH6agaH éputunaétraH cupTrada 6ynrad
mMacoaHunHr 1/10 kucmugaH opTuk 6ynmaca, y xonga cogfanaiTupuiaran
6y xucob amanuii  axwmn HaTwkanap 6epagn. MacanaH, 50 cm
LUameTpnun Tekuc EpuTunraH guck maHba 6ynca, y xonga AUCKKa YHUHT
Mapkasuga yTKasuaraH Hopman yctuga éTraH HykTaga cofjanawtupui-
raH oopmyna 6yiinua xucobnawgaH 4dmkaguraH xato 50 cm macoda y4yyH
TaxMuHaH 25%6ynagn, 2 m macoa yuyH 1,5% gaH owwmaign, 5 m ma-
coa yuyH aturm 0,25% 6Yynagw.

NnHza Ba Ky3rynap épgammnga EpyFanMK OKUMWU TaKCUMOTUHU Y3-
raptTupm6, 6U3 yHW CUPTHWHT aipum Kucmaapura WAFULW Ba LUyHZAA
Kunnb, 6y KMCMNApPHUHT EPUTUATAHAUTMHIW oWwmnpuw (aiiHW BakTAaboLw -
Ka Kucmnap EpUTUATaHNUTUHU KamailTupub) uMKoHMra ara 6ynamms.
Xywmnagan 6uHOnap, uw crtonnapu, kKydya Ba Wy KabumnapHu EpUTuULL
YUYH MY/KannaHraH épyfnuk maHb6anapu opgatga TabMUHMaHaguraH
TypAn-TymaH apmatypanap (EpuTkuunap) Xyaau LWwyHpaih makcagpga
nwnatmnagm.

Kynunnuk xpnnapga 6us y3sm Epyfank ynkapmanguraH 6yromnapHm
NAPOK KUATaHUMU3 YUYH, EpuTUAraHnunk TywyHYacu Xxyna Myxum axa-
MusTra ara 6ynagum. EpUTUL  TexHWKacu npo6aemanapuHuHT Kynu
Kynaii pUTUATaHANK XOCUN KUAWWAAH n6opaT. «EpMTuAraHank Hop-
mManapu» fa v 6MHONAPUHUHT OKWIOHA EpUTUAULLINTA HUcBaTaH KYin-
naguraH Tanabnap 6epunaau.

r. MaHb6aHuHr B paBwaHnurun. HKopuga Kypre
HUMU3AEK, EPUTULL TEXHUKACMHUHI KYyNn xucobnapuga 6ab3v 6up maH-

* AbHWM Ynuamnapu EpUTUNraH cupTrada 6ynraH macodagaH aHya Kuumk 6§

raH Ba y3ufjaH UMKKaH OKMM bGapuya lyHanuwnap 6yiinya 6up Tekuc 6ynraH maHb6a.



6anapHu HyKTaBuii maHb6a geb xmucob-

naw, AbHW MaHbanap YnuyamnapuHu

YNapHWHT  TabCUpM  Ky3aTuiaéTtraH

macocganapra HucbataH Hasapra on-

MaciuK MyMKWH-. Bupok 6y MaH6a-

NapHWHT KYNU LWYyHYa KaTTaku, Ky-

3aTMw  onub 6GopwunaguraH ogami

macothanapga Ky3 OunaH ynapHUHT

WakKnnHn naVlKam MYMKWH; 6olKaya  3.3- pacM. KeHr maH6a pasLuaHInry
aiiTraHga, MaHb6a CUPTUHWHT ynyam- TyllyHuacu Tabpudmura  Aoup.
napu Ky3 ékum UHCTPYMEHTHUHI Yek-

an - ynyamnam 6ylOMHM HyKTagaH apk Kuauw KoounuaTyu uerapacuga
étagun. XXypga KYNUUMAWKHU TalWKWa KUayBYM 6GyHAain maH6anapra Huc-
6ataH cupT paBwaHaurun (kM COoLAaporv paBLUAHAMK)  TyLIyHYacw
Tabpudu MmabHOra 3ra; OyTylWwyH4Ya axpaTa OnuW KOBMAWATK uera-
pacugaH Tawkapupga é&tyBum MaHbGanapra (macanaH, tongysnapra)
HucbataH KkynnaHuna onmaingu. CUpPTHUHT B paBwaHaurn EpyFauk
UYMKapyBYM CUPTHUHT 6GepunraH coxacupaH YMKKaH Ba GepunraH iy-
Hammw 6Yyinya HyplaHWWMWHW XapaKTep/ioBYM KaTTalMKAWP; RyHa-
NWLLIHW 3Ca YHUHT EPYFNK YMKapyBUYM cupTra yTKasuiaraH Hopman 6um-
NaH Tawkun Kuarad / 6ypyarn aHuknangm.

CUPTHWHT CT 3afeMeHTMra TasHyBuM Ba (1& (ha3oBMil Bypuak Xocun
KUIyBYUM facTaHn axpatub onamus: JacTaHWMHT VKU CT ra YTKaswuarad
n HopMan 6unaH £ 6ypuak xocun atagu (3.3- pacm). DNeMEHTHUHI YK
MyHanuwmngarn KypuHma cuptu acos”™ 6ynagu, YHUHT thasoBuii
bypyak numga tobopaétraH okumm cld 6yncuH. HO6opunaéTraH OKuM
HYPNaHrMYHUHI KypuHTa crco3 | cuptura Ba clf2 tasosuii bypyak Kart-
Tanurura nponopuuoHan 6ynagu. [ponopumMoHanavk KoahpuumeHTu
HypnaHyBuM CWPT Xxoccanapura 60fnuMK Ba £ 6ypyakHUHI HOpMasra
HucbaTaH xmucobnaHraH xap Xwun KuiimaTnapuga xap Xua 6ynuwm mym-
KWUH. By koa(puuneHTHU Br 6unaH 6Genrunab,

cld = B*aco3 £cl0
KM

7.8
(Tco3 LLAL ( )

3KaHWHW Tonamms. _

B| KoahhuumeHT MaHbaHMHIN* Gypyak GunaH aHWKNAHYBYM MyHa-
aw 6yinya paswaHnuru gelimnagu. [emak, mMabvnym 6up AyHanuw-
Jary paBlWaHNUK Aeb, KYpuHMa CUPT GUPAUTMHUHT Ywa WyHanuwgia
6upnuk asoBuii ypyak nuura to60paéTraH oKMmura antTunagu.

B { paBwaHauk liyHanuwra 60F1nK KaTTanauk; SeKUH 6ab3nm MaHba-
napga B" paBwaHnuk iiyHanuwra 60FAMK 6ynMacanrm MyMKuH. ByH-
fain maH6anap JlambepT KOHyHWra 6YiicyHyBuM MaHbGanap pgeiunagw.
AHWFUHW aiiTraHfa, (akaT abCoMT KOpa >XMUCM aHa LWyHAalk maHb6a
6ynagn; xap 6up KucMM EpyFAMKHWM Gapya TOMOHra TeKUC covagmrad



Xupa CupT €KW Xxupa Myxutnap
Namb6epT maHb6anapura 6up MyH-
ya yxwaingn. Arap 6yHpan My-
xutnap JlambepT KOHyHuWra 6yi-
CYHCa, YynapHW ugean COuyBuUN MY-
xuTnap ge6 artawl MyMKWH.

FO3ura marHmin okcug KonnaH-
raH cupTt éputunraHia ékum axwu
CyTpaHr wuwagaH sdcanraH Konm-
KOK WuykapupaH éputHaraHga 6y
MaH6anap Jlam6epT MaHbGanapura m
3.4- pacm. JlambepT KOHyHWra 6yiicy- eTapinya AKMH KenaguraH MaH6a-
HaguraH sccu ANCK Ba ApUM  ciiepa 6up napra mucon 6ynaan. Fapum bBy-

XWN - pasiliaH  KypuHaay. rep KyELWHUHT paBlIaHNNI Map-

KasngaH uetura TOMOH GMpMyHYa
nacainuné, paguycHuHr 3/4 Kucmmya macodaga paBllaHINK AUCK MapKa-
3njary paBLIAHAVKHUHT Takpu6aH80% WHM TalWKWA KUAULIWHKA Tax-
pubaga aHuknaraH 6ynca-ga, Kyéw cuptn JlambepT KOHYHWra aHuva
AKUH KOHYH 6Yin4ya HypnaHagu.

EpyfFnnk uukapaéTraH fccu 5 [AUCKHM Ba EPYFNMK uYnmKapaéTrad
5' apum cepaHmn (3.4-pacm) kypmb umkammns. Wkkana cmpT xam Jlam-
6epT KOHyHUra 6yiicyHagn Ba MKKOBMHWUHI B paBwaHanrm 6up xun
[eb6 ¢apa3 kunamus. Y xonfa ANCK Ba ChepaHUHI MOC KUCMIAPUHUHT
NXTNEpuii WyHanuw 6yiunya to6opaétraH EpyfFanK okumaapum 6up xun
6ynagn, YyHKW YNapHWUHI KYPUHMa CMPTAapu TeHr, paBlUaHnunkiapu
aca wapTra Kypa WyHanuwra 60°nuk amac. LLyHpad kunmnb, Epyfnmk
yunkapaétraH guck 6unaH épyFnmk ynKapaétraH spum cepa SlambepT
KOHYHUra 6yiicyHaguran 6ynca, ynap 6up-éupugaH dapk Kunamangw.
MacanaH, yH4a xam nyxta 6ynmaraH kKysatuwnapasa Kyéw 6usra pas-
WwaHamru 6,up xmn 6ynraH accu guck 6ynmb kypuHaau; 6y xon Kyéuw-
HUHT JTam6epT KOHYHMra aHya Aaxwun 6YyicyHagurri maHb6a akaHAUrMHu
NMc6oT Kunaawm.

PaBWaHANKHN BUANLL Y31 EPYFANK YMKAPYBUM OYHOMNAPHU, XYM-
nafsH épyfFAnK MaHb6anapuHu TagKUK Kuauwaa xxyga 3ppyp. BusHuHr
KY3MMn3 MaHbOaHWHT paBlwaHnMruHu 6esocuTa cesagm (K. 10-8). Pas-
WaHAUK TywWwyH™acu HYpATHULW HasrpusacMga xam uwnatunagn (k.
XXXVI).

L. EputyByaHnuk 5. PaBwaHnMkK TywyHyacu 6unaH 5 épu-
TYBYAHMUK TyllyHYacu y3BMiA 6GofFnaHraH 6Ynub, y uHTerpan karta-
MK, AbHU 6UpIMK cupTdaH 6apya iWyHanuwnap 6yivya (2n gasosuii
Oypuak wnuura) Tawkapura tobopunaétraH Tyna okumaump. LyHpaii Ku-
b, EpyFIMK 4YMKapyBuM CT t034aH Gapya hyHanuwnap 6ynya Tawka-
pura to6opunaétraH Tyna okum @ 6ynca, y xonga EpuMTyBYAHNMUK

= - (7.9)



EpMTquaHnMK Ba paBLUAH/IMK Y3apo coaja MyHocabat 6unaH 6oF-
naHra. | iyHanuw 6yiinua WIA dasosuii 6ypuyak mumparn oKum

cld—b;aco8l = Btab5lnlco3£cP
bynagu, YyHKu
O, = 51M1 dloldh]

6yHOa (— asumyTan Oypyak. a 3 4YMKapaéTraH OKUMHM TONULL YYyH
6y udogaHu gpum cepa mumMra TOMOH KeTraH WYHaUWHW aHuKNai-
ouvrad | Ba ¢ 6ypuyaknapHuHr 6apya Kuiimatnapum 6yiinua, abHu £ 6Y-
Mnya 0 gaB 1/29 raya Ba ( 6GYyimnua 0 gaH 25 raya MHTerpaanaw
Kepak. [emak, Tyna okum (Em HM ¢ ra 6oFIMK 3amac, ge6 apas Ku-
namus):

W Xam

LWyHaai Kkunmb, €pUTyBYAHNMK GuMaH paBLUAHAMK opacugary Gofna-
HULL

12n
5= 2n | BACOSISII<U (7.10)
0
MyHocabaT opkaium udoganaHagn. JlambepT KOHyHMra 6yicyHaguraH
mMaHb6anapga = B, avHu | ra 6ofnuk amac. by xonga
I Y2n
5=2nB 1 co3»w[lll= nB.* (7.11)
10 1 [

EpUTyBUYaHNNK — KYN XUCO6Map yuyH Xypda Kynain TywyHuagup. Bu3
y OunaH HypnaHul Hasapuacuga XaMm y4paliamus.

® = a5 myHocabaTHUHI KypcaTuwwuya, 5 éputyBYaHIvMK E éputun-
raHAMKHUKUAEK YnuyaMaMKka 3ra Ba CUPT Oupaurura TYFpU Kenrad
OKUMAaH M60paT. EpPUTYBYAHIUK CUPTHUHT EPYFNAHULINHUA, SbHU CUpPT
GupnnrngaH KeTaéTraH OKVMHW XapakTepnangu; EpuTWaraHamkK aca
CUPTHWUHT EPUTUAULINHK, SAbHW CUPT 6Gupnurura KenaéTraH OKUMHWU
Xapaktepnangu.

e. EPYFAMK OKUMUHUHT K MHTEHCUBAWUTUM. EpyFani
MaiiJoOHWHM XapakTepnawl Y4YyH fHa EpyfINK OKMMUHUHT UHTEHCUMBTIU
TYLWYHYACUHN KUPUTULL MYMKUH. P. MHTEHCUBAMK AeraHga EépyfFnmk
OKUMW YHanMwn 6unaH KypuHMa kKecum Hopmanum opacugaru | 6ypuak
OpPKa/IN aHWKNaHagwWraH MNyHanuw 6yinya KypuHMa Kecum Oupaurm
opkanu 6uMpnnkK hasoBuii Gypuak muura OkKaétraH EpyfFIvMK OKAMU KaT-
Tanurn TyLWYHUNaau:



WyHpaint kunnb, EpyFAMK uYmkKapaéTraH CUPTHU XapakTepn awja
paBLWaHINK KaHAal ponib yiiHaca, EpyFANK OKUMUHUHT WHTEHCUBANTY
EpYFANK MaliflOHMHW X3paKTepnawja WwyHaain ponb YiiHangu. LWyHWHT
YUYH Y KYNuHYa EpyFANK OKUMWHWHI paBluaHauru geb xam atanagu.

EpyfanK anTaguraH sHeprusra anokagop 6ynraH Kyn TywyHuya-
napHul oknbarns, EpyfFANKHUHT TYFPU 4n3mk 6Yiinab tapkanuw Ko-
HYHW TaK030 KWAULLIWN HOKOpWAa aiTuaraHnapgsH ounK-oigumH 6ynmwn
Kepak. By KOHyHra MmyBO(GUK, EPYFNUK 3HEPrusicm Typnum MyHanuw-
napfa Ba CUPTHUHITYPAU HyKTanapgarvu aneMeHTAapy 0pKanu Typamya
KYUmpuamwun MyMKuH. ®asoHUHT TalMHAN HYKTACKM AYuHmpa TainHau
MyHannwaa TapkanaétraH KyBBaTHW 3HMKNalguraH paBliaHNMK (EBku
WHTEHCUBMIMK) EPYFINK MafOHUHWUHT 3HT guddepeHumannaHraH xa-
pakTepucTMKacu 6ynagan. EpyFaMK Kyuum xam TailimHAu NyHanuwpaa
TapkanaétraH, aMMO YeKnu ynyamnm maH6aHuUHr OyTyH cupTugaH
uMKaéTraH KyBBaTHU TaBCU(aian. EpUTUATAHNUK Ba EPUTYBYAHNUK
(ha3o0HMHI MyailsiH 6up HyKTacum skuHuga bGapuya WyHanuwnap 6\ nvua
TapkanaéTtraH KyBBaTHW Xaprkrepnaign. HuxosT, 6yTyH cUpT opkanu
bapua WyHanuwnapfa KyuympunaértraH KyBBaT, SbHUM OKUM 3HI AXLWIK
yMyMuii Xapaktepuctmka 6Ynagu. By mynoxasanapHu KuUpuUTUAraH
KaTTanuknap 6wnaH paBlIaHNUK opacupjarn MyHocabaTnap fiKKon Tac-
avknangn:

| B'cdb1(lo, E = | B{cosiill, ® = | [B, co3lla

Kalig KunyBuUM annapaTypaHWHI KaHZain makcagra My/pkannaHuwura
Ba TY3MAMLWKM KaHgal 6ynmwunra kapab ynyaw HaTvkanapum éupop dorto-
MeTPMK KaTTanuK OpKanu 3Hr Tabumnin pasmwiga udoganaHagu.
MocanaH, 0n4y3napHu KysatraHfa lgy3HuUHr 6YyTYH cupTu Ky3a-
TyBUM WYHanuwmga obopraH EpyFaMKHU Ky3 ce3agu, 6uHobapuH, Oy
X0N4a HNLY3HUHT EpYFANK Kyuu TyFpucupa ranupuw kynaii. @orto-
rpagua acbobnapmga GOTONNEHKAHUHT TallMHAM 6Up HyKTacura Epyf-
NVNKHUHT Kalicn WyHanuuifa etmd Kenmiiy Ba YHU KOPaTUPULLN MYXUM
amac, AbHW NNEHKa 3HeprusHuM OGypuyaknap 6yinuva uHTerpannaingu,
WYHWUHT YYyH 6yepaa épuUTUNraHnunK Kaig kunuHagu. HypnaHuWwWHWHT
(HOTO3NEKTPUK EKM UCCUKIMK Kabyn kunysumunapu 6ynfaH acbobnapga
ofatha Kabyn KUNyBUYMHWUHIE OYTyH cupTura 6apya nyHanuwnap 6yiinya
KenaéTraH Tyna OKUM YnyaHagu.
KupntnnraH ¢HOTOMETPUK KaTTaNWKN3PHUHT YN4oB 6Gupauknapu
6upnvknap cucteMabuHuWHr TaHnaHuwurr 6ofnukanp. CU cuctema-
*Cug3 OKMM BaTT xucobwupa, EpuTWAraHIMK Ba EpuTyBYaHIMK BT/M2
xucobunga, EpyFnumk Kyun BT/cp xmucobuaa, paBlaHInK Ba UHTEHCUB/UK
B1/(M2-cp) xucobuga VynuyaHagn. AMMO ONTWMK 3KCMepUMeHTNapaa
Un3MKNU Ynuyamnapu MeTp TapTubumpa 6YnraH cupT opkanu yTaéTraH
OKMMHM xucobnawl 3apypusTv Kam yupailgu. Ogatga ran ynyamnapu
CaHTUMETp TapTubugaru cuptnap (nuH3anap, Kysrynap Ba acbob6nap-



HUHT 60lIKa 3NeMeHTNapu) éku MuanumeTp TapTubugasu cuptnap
(tacBup) TyFpucuga 6opagn. LLyHWHT yyyH KyBBaTHM M2ra HucbataH
O/ HOKynai; nunmunin agabmnétga 1Bt/cm2 = 104BT1/M2 BaY BT/MM2 =
= HKO6 BT/M2 Gupnuknap wvwnatunagu.

8- §. DHepreTMK KaTTa/MKiapfaH EpyF/IMKHW TaBCU(I0BUM
KaTTanuknapra ytui

Xo3uprava 613 OKMM KaTTanurnHy Ba y 6unaH 60FnnK 6ynraH 6apya
KaTTaIMKNapHn aHuKNaw y4yH SHeprus Ba KyBBaTHUHT 0441 GUPINK-
napufaH, MacanaH, Xoyb Ba BaTTAaH oingancHub kenguk. EpyfimkHu
Kabyn Kunysum ac6o6 cudatnia YHUHT IOTUATAH SHEPTUACUHUHT UCCUK-
NIVK 3Heprusara aWnrHMWuUra acocnaHraH yHuBepcan ac6o6, macanaH,
TepMo3neMeHTULWNATUATaH4a ByHAal aHepreTMK yavawnapHy 6axapuL
MYMKWH. AMMO LWYHWM Hasapga TYTWLI Keprkku, KymumHua 6u3 Kabyn
KWyBUYM aumnapar cudatmga peakuumacu (cesuwm) akat EpyFank
KeNnTupraH sHepruara amac, 6askum yHUHT cnekTpan Tapkubura xam 6of-
nuK 6ynaguraH Maxcyc annapatnap vwnatamms. LWyHpai kyn Trpkan-
raH cenekTuB Kabyn kunruunap — oTonnacTuHka, (OTOINEMEHT Ba
aliHMkca ogam Kysugup, Opam Ky3u EpyFANKHW KyHAanuMK Kypuwga
Xam, Kyn onTuk acbobnapfa HypnaHUWHKM Kabyn KuayBuM cudatmga
XaM FOAT MyXuUM ponb YyiHaingu. LUyHra myBoduk, EpyfFinMKka oug
Kyn ynuawnapga 6apya 31eKTPpOMarHUTUK TebpaHuwnap TynnamidgaH
KY3HUHI MyaisiH TOp TY/IKUH Y3YH/IMK COXaCMHM akpata Onuw Xycy-
CUATUHM 3bTMOOpPra onuw kepak. KynuHua «Epyfnuk» peraHga Tax-
MuHaH 400 Ba 800 HM opacugarv TOp UHTEPB3N Hasapga TyTtunagun. by
HYKTan Ha3rpfaH, 3HepPrusHuHr Kabyn KWAMHMILK 3mac, 6anku  yHu
EpyfnMK Tap3nga kabyn kunuw axamuatra ara. LUyHWHT yuyH aHepre-
TWUK KaTTanuknapgaH EpyfinK ce3srucuHn xapaktepnaguFaH KaTTanmk-
napra ytuw MyHocabaTnapuMHW aHMKfAaw n103UM Ba 0f3M KY3M Xocca-
napura mocnawraH Mmaxcyc 6upnmknap CUCTeMacuHW KUPUTULL Mak-
caara MyBOQUKAND.

KY3HUHT  Typan  TYAKUH
Y3YHAUKNWN EpyFAnNKKa Hucba- LIVE
TaH Ce3rnpIMrnuHN KypuHyBYaH-

AWK 3rpu unm3nFM  6unaH xa- 080
pakTepnaw MYMKWH. By arpm
UM3NKHUHT  abcumccanapm | 060
TYNKUH Y3YHAUKNEP, OpAvHa-
Tanapy 3aca KY3HUHT Hucbuin % BM
eCe3rmpankKnapu, AbHN  6UP (20

XUn Kypuw cesrucu 6epaguraH g
MOHOXPOMATUK HypnaHuw kys- 0

BaTnapura Teckapu nponopum- ' W LW 510 560 600 6M GgOH;lo
OHan 6ynraH  katTaauMknap- ’
anp. Bpr,ai/'l 6a>gonau.|HV|Hr 3-5- pacM. KYpuUHYBYaHIMK 3rpy UUWFW.



CyObeKTUBANIUTA KapaMali, YNapHUHT K?WiTa TUKNaHyBYaHAUTU AXLK;
YNYalWnrpHiiHr  Kypcatuwnya, 6ump KysaTyBuUMfgaH WKKuMHYucura Yt-
raHga KYpwHye4aH/uK arpy 4usmen Kyn ysrapmaigun. dakart o3ruHa
ofamnapjarvHa Kys HOpMajaH aHya u4eTnaHafw.

Kyn ynuyawnap acocupa yprava'Hopman Ky3HW XapakTepnaiguraH
KYPUHYBYAHANK 3Py YM3UFUHUHT LWAKAN aHUKNaHraH. KypuHyBYaH-
MUK arpn umsmen X = 555 HM fa Makcumymra ara Ba 6y MakCUMyM
wapTnm pasuwga 6uMpnuk fe6 kabyn KunuvHraH. Xankapo éputuL
KOMWUCCUACK TacguknaraH arpuM 4usmk 35<- pacmpa TacBupnaHraH. by
arpu YM3NK OpPAMHATACUHWHI COH KuiimaTtnapu nactga 3.1l-xapsanga
KypcatunraH. by >xagBangaH KypuHMLWMYa, MacanaH, Kyydu 6up xun
6ynraH Kypuw Ce3rmcuHmn xocun kunuw ydyyH X = 550 HM ra HucbartaH
X = 760 HM ga TaxMuHaH 20 000 mapTa KaTTa KyBBaT Tanab KunmHagu.

3-1- xa B an

KYPUHYBYAHNNK KuiimaTnapu

X HV % HvV "B HV
400 0,0004 520 0,710 640 0,175
410 0,0012 530 0,862 650 0,107
420 0,0040 540 0,954 660 0,061
430 0,0116 550 0,995 670 0,032
440 0,023 560 0,995 680 0,017
450 0,038 570 0,952 690 0,0082
460 0,060 580 0,870 700 0,0041
470 0,091 590 0,757 710 0,0021
480 0,139 600 0,631 720 0,00105
490 0,208 610 0,503 730 0,00052
500 0,323 620 0,381 740 0,00025
510 0,503 630 0,265 750 0,00012
760 0,00006

9- §. EpyFivMK ynuawnapuga uvwnatunauraH 6upnvknap
-3%*
Xankapo épuTull KOMWUCCMACK 0faM KY3UHU EPYFAMK 3HEPrUACUHU
Kabyn kunysu-u cudatnga onmb, EpyFINK OKUMWMHM KYpULLI Ce3rucu
6yiinya GaxonaHaguraH Hyp 3Hepruacn okumu aeb Tabpudnagw.
WyHpain kunnb, ypTaya KY3 Tyl yHYacuM KUPUTUAMLLWTA Kapamai,
MaBXyg 6Gaxonaw ycynu NCUXopu3noNornkK TyllyH4Yanapra xaam xam
6ofnnK 6ynn6 KeniMokaa, YyHKW yidalinapga Kypuil cesrmcuaaH goi-
JanaHuIMokga. YpTad a KY3HU 3KBMBaneHT PU3NK Kabyn kunruy ou-
NaH, MacanaH, TeruwauMya TaHNaHraH Ce3rupauK 3rpuM 4Ym3uFura ara
6ynraH (poToaneMeHT 6unaH an mMawTupuw EpyFAnKKa Ouf KaTTanuk-
napHu naigo 6ynraH oTOTOK K yuura kapab Tamomuna 06beKkTuB pa-
BMLIAA YNyall WMKOHUHWM Gepap 3gu.



Mabnym EpyFivK OKMMKM Ba GOLIKA EpYFINK TEXHWKACK KaTTanuk-
NapuHU amanra OWUpULL YYyH WapTan EPYFINK 3TanoHWU uwnaTunagu.
Xankapo kenuwnm 6yinnua 1948 inn | aHBapugaH EpyFANKHUHT KaliTa
TUKNAHYBYMN AHTW 3TANIOHW KUpUTMATraH 6Ynub, y T03a NNaTUHaHWHT
KOTWLW Temnepatypacuga (2046,6 K) kynnaHunaguraH abcontoT kopa
xucm (k. 1.97-8) kypuHuwmnga acanraH. MnaTUHaHWHT TO3aanUrura Huc-
6aTaH KylimnaguraH mabfiym Tanabnapra puos KuaraH xonfa 3TaioH
Mab/lyMm cxema 6yiinua sicanagu. CCCPpga 6yHpain aTanoHHW ByTyHUT-
TU(POK METPONOTUA MIMUIA TEKLLMPULL MHCTUTYTUHWUHT (hOTOMETPUK nabo-
paTopusacu fdcaraH.

EpyfnuK 3TanoHU 6YnraH HypnaHrUYHWUHT  TYy3UAWULLIM Ba Yndyawm-
napu 3.6 -pacmga KypcatunraH. naTuHa HOKOpW YacToTann TOKap
6unaH ucMTIG KM3gupunagum Ba apuTuna-
an. Epyfnnk 2 HaiiuagaH uvkagum, Haiiua
KU3LuUpuarad naatuHara Terné TypraHu
Tyainu LeBOPNAPUHUHT BYTYH Y3YHAWUTK
6yiinab Temnepatypacu 6wupgai 6ynagu.*

Epyfank Kyuun 6upaury — kadgena
(kg) x03Mp TUAra ONUHraH EpyFauk
3TaNOHUHUHT 1/60 cM2 03MfaH Hopman
AyHanuwmnga umkaétraH EpyFanmk Kyuu-

HUHIT 160 KucMmura TeHr.

AHrV 3TaNIoOHAaH ONANH EPYFINK Kyuu-
HWHI acoCuini GUpINIM Xankapo wam 6y-
nmb, y 1,005 ka'ra TeHr 3auM, Xankapo
lamMm  Maxcyc KOHCTPYKUMANN  3MEKTp
namnanapu tapsuga** uwnaHrad 3gu.

Epyfink okumu 6upnuru niomeH  (sim)
6ynn6, y 1 kg nu EpyfFnanK  MaHOaMHWHT
1 cTtepagmnaH (asoBuii 6ypuyak uuura 60-
paguraH OKMMUAWUP. Arap MaHG6aHWHTr xap
KaHgan nyHanuw 6yiunva EpyFauK Ky4uu ™ -

1 kg ra TeHr 6ynca, y xonga wmaHba 3 ‘ Paowmk 3 ™  epyr"
49 am = 125 nm ra TeHr Tyna epyF-

1— nnatuHa; 2 — spurak  TOpwWii
NNK OKUMW 06p3aW. /1HITN 6pyFANK 3T3/M10- OoKCMAMAaH ficanraH Tpybkava; 3 —

HW Hopman WyHanuwu 6Yyinya 1 cm2 gaH 7 - gl b -
60 nm/cp ra TeHr okum Gepagm.

KBapLjaH sicasraH uauL.

* By stanoH 1963 iimn 1 aAHBapgaH 60Lusab >XOPWUIA 3TWAraH Xankapo

nuknap cuctemacn (CW) fga kabyn KwauHraH Epyfnuk 6Gupnvknapura acoc Kuamb
O/IMHTaH.

** Bab3aH nabopatopuanapga yTkaswnaguraH ynyaw uwnapuga muvga Tosa
amunaueTar EHaguraH Maxcyc NWIMKAW namna uwnatunagw, 6y namna épyFank Ky-
UMHUHT 3TaNioHM 6Yna onmaign. MedHep wamn fe6 atanaguraH GymaHb6aHWUHE &pyF-
MK Kyun TaxmuHaH 0,90 Ka ra TeHr. [edHep Lwamy 3HEPTrUACHHWHT TYNKWUH Y3YH-
NMKNap 6yinya TakCUMOTU SXWWM YpraHuaraH; Xyagay LUYHWHT YyYyH Yy nabopaTopHs
Makcafapuia xapakTepucTukanapu Axwm mabaym 6ynraH Ba KuécaH OCOH amaira
owmpunagurad Madba cuatnga KUsnkapavgup.

6V



EpuTunrannuk 6upnuru noke (nk) 6ynun6, y 1 m2 103ra TEKUC Tak-
CMMMaHraH 1M OKuMra Moc KenaguraH €pUTUATaHINKANP:

1nk = 1am/1 m2

WyHpan kunmb, 11k — mapkasuga 6apya TOMOHra TEKUC HypiaHa-
auraH 1 kg Kyynm maHba oinawraH Ba paguycu 1w 6ynraH wap cup-
TMAa XOCWUA KWNUMHAAWTaH EpUTUATaAHAUKANP.

EpUTYBYAHNNK, XyAau EPUTUATAHNMK Kabu, NM/M2 xuco6uaa udgo-
fanaHagu, 6upok 6y epga 6y KaTTanuk onMHaéTraH okMMmra amac, 6anku
unMkKaéTraH OKMMra Teruwnm.

PaBwaHnnmk 6upnuru cudatmga ysura nepneHgmkynsp'nyHanmwpa
xap 6up kBagpaT mMeTpgaH 1 kpa épyfFnuk Kyyum 6epafuraH HO3HUHI paB-
waHnurn onuHagu. LWyHpad kunub, paBlwlaHnMkK Gupnurn «keagpat
MeTpra KaHgena» 6ynagu.

Ka/M2 6UupnukhaH Tawkapu, UaMuii- afabuértaa kKyhinga caHab yrtun-
raH 6owka 6upnuknap xam uwnaTunagn:

Homun Benrucu Ka/M* xucobugaru
KuinmaTu

HUT HT 1

CTUNLO c6 10*

anocTunbo ac6 n

nambéepT né 104/n

HwuT, paBwaHku, Ka/M2 HUHT 60wkava HoMK. CTunbb xap 6up KBag-
pat caHTUMmeTpuaaH 1 kg EpyFAMK Kyuun GepaguraH KO3HWMHI paBLUaH/N-
rmra moc kenagu. Anoctunbb Ba nambepT KatTannkiap PU3ank xmxar-
fJaH cupTuaa mabflym EpUTWITAHANK XOCUN KWUWHTAH uaeas Codruy-
HWHT paBLWaHAUTUHU Gunanpagu.

Yctura TywaguraH OyTyH OKMMHM 0Gapya KyHanuwnap 6yinya
6up Teknuc TYNuMK coumb tobopaguraH cupT mgean courmy ge6 aranagw,
OUHOGApPWH, YHWHT paBwaHAuru nyHanuwra 6o0fnnK amac (JlambepT
KOHYHU OGaxapunagw). WMgean COYrMYHUHT EpuTuaraHnurm 1 nwokcra
eTKasu/ca, y y3 yctura TywradH 6yTyH OKMMHWU xap 6up KBagpaT MeTp-
faH 6apya TOMOHNapra covagu, AbHW xap 6up kBagpat meTpgaH 1 fito-
MeH OKuM codagn. LyHpaidi kunnb, 3 = nB myHoca6at (k. 7- 8) acocuga
courmy 1/4 0,318 kg M2 paBlaHNMKKa ara. Jemak, 1 anoctunbb =
= 0,318 kg M2 6ynn6, yctuaa 1 awKc EpUTUATAHINK XOCUT KUTMHTaH
ngean COYrMYHWUHT paBLIAHANTUANP.

AdTngaH. nambepT geb atanraH 6mpnuk yctmga KA nk = 1am/cm2
EPUTUATAHNNK XOCU/T KWIWHTaH Wgean COYTMYHUHT paBLUaHINTUHK
oungupagm.

Epyfink unmkapyBuu TYpau XKUCMAAp pasllaHanrn 6up-6upuaaH
Xyfa Kkyn dapknaHagu. 3.2-xafBan 6y Xunma-xunnuk TyfFpucupa
TacaBByp 6epaau.



VIHTEHCUBAMK, XYAAW paBLUaHAWK CUHrapu, Kg'm2 xucobuga wudgo-
JanaHagu.

NiomeH xucobuga ndoganaHagmraH Mabiym EpyFank okumu bepagm-
raH atanoHra ara 6ynraH xonga 6y OKWMHW BaTT xucobuga aHmxnai
xamga EpyfFavK Ba 3HepreTuk Oupnvknap opacigaryn MyHocabaTHm
TONUW MYMKUH 6ynap 3guM. AMMO LWYHW Hasapfa TyTUL Kepakkw,
KY3HUHT TypAu TYAKUH y3yHaurura HAC6aTaH ce3rupaurn xypga Typ-
nnya 6ynraHnmru cababupaH Takkocnaw ycynu éppamupa KynnaHrad
3TaNOHHUHT (akaT TeXaMAUAWTUHW XapakTepfaw MyMKUH Ba KYys3-
HWHT 3HEPreTUK CEe3rMp/nryu Xakuia xed Hapca aiTu6 6ynmangu.

3.2- xa pgBan
EpyFAuK MuUKapyBuM TYPAM XUCMAp PasBlUaHNTUA

MaH6a PaBlwaHnuk, ka/m*
TyHr1 oicn3 oCMOH Tax. 1-H0—1
HeoH namna MO3
ATmocthepa OpKanu KypuHaguraH TY/UH Oi 2.5-103
Opauin cTeapuH LWamM anaHracum 5-103
KyHAy3rm o4mMK 0CMOH 1.5-104
["a3-paspsag namna 5-H04
UyFnaHma namnaHvHr MeTann Tofacu 1,5—2,10a
Wuuvra raz TyngupunraH 4yfnaHMa famna cnupanu 5-10®
Opauini KyMUp EAMHUHT KpaTepu 1.5-108
Kyéw 1,5-108
YTa toKopu 6ocuMan Kanuanap cumob éim 4- KB
YTa toKopu 6ocrMamn cepuk cumob éiin 1,2-10*
Mimnynbcnm cTpoboCKonuK namna 1=O11

LUYHWHT yuyH 171OMeH OKMMAaH BYXYAra KenaguraH @pyfiamMk cesrucu
XOCU/T KUANLL YYyH 3apyp 6ynraH KyBBaTHM BaTT xucobuaa aHuKNain-
auraH YTKasyB KynmaliTyBUMCU TYNKUH Y3YHAUKNAPUHUHE KY3 Ce3rup-
AUTN MAaKCUMyMUra MOC KenyBYM MabiyM TOp WHTepBanuga, YyHOHUU
> =555 HmM ga YynuaHagu. by A dakTop EPYFAMKHUHI MeXaHWUK 3KBKBa-
NeHTU geAnnagn. AHru ynuawnapra 6uHoOaH,

A = 0,00160 Bt/nm.

By kaTTanukHu YnuvalwkuilmH 6ynraHnuruea Kyn KysaTyBumnap ToW-
raH HaTvKanapHWHT ypTayacvHW OnuwWw 3apypauru Tygannm A Hu To-
nuw aHuKnurn 2—3% pgaH owmaingu.

Kynainmk yuyyH 6u3 6apya EpyfivMK Ba 3HepreTuk GupanknapHu
3.3-kagBanga Takkocnaimus.



3.3- XagBan
Epyfnuk Ba 3Hepretuk 6upiukiap

Epyfnnkka ong

KaTTanuknap Benrvcu 6UpNK Cumsonu SHepreTuk 6UpIHK
EpyFnnk okumm ) JIoMeH m BaTT
EpyfFnk Kyum / KaHgena K1 BaTT/cTepagvaH
PaBLUaHIMK B KaHgena/m2 Ka/m2 BaTT/(cTepaanaH -m3)
EpuTyBUaHMK 3 ntomeH/mM2 nm/m2 BaTT/M2
EputuaraHnuk E NIOKC nK BaTT/M2

doTOMETPUK Tyl yH4Yanap Ba TeruwaM ynyawnap Yy4yyH OMpPAMK
cugaTnga Kabyn KWauMHraH KatTanuknap Tynnamu pyfFamKHUHE ae606
Ba Kypuamanapra KypcataguraH TabCUPVMHW XapakTepnaw WMKOHUHM
6epaan.

10- §. Epyfninkka oug KaTTanukiapHu ynyaw (poToMeTpus)

doToMeTpUK yn4yawnap 06beKTMB (KY3HWUHT MWTUPOKKMCK3, acbo6-
nap, MacanaH, hoTo3nemMeHTnap épgaMuga yTKasmnaguraH) yndawnapra
Ba Ky3 6unaH Kypinb TomwaraH HaTuxanapra acocnaHraH Cy6bekTuB
(ékmn Bu3yan) ynuyawnapra 6ynuHagu.

O6bekTMB ((hoTO3NEKTPMK) (hoTOMeTpnap KenuHrn wunnapga To-
6opa Kyn puBOXNaHMO GOpMOKAa, ynap Bu3yan ynyalw MeToAnapwra
acocnaHraH acbobnapHu acTta-CekKMH cUkmMb6 ymkapmokia. bus 6y ac6o6-
nap 6unaH ¢oToadekT xakupgarm 606aa 6atacUNpoK TaHULAMMUS.
Y napHUHI xamMMacu (hOTO3NEKTP TOKUHWUHT (POTO3NEMEHT HOTraH Epyf-
NINK OKMMUTa TYFPKU NponopuuaHan 6ynnw KOHYyHMra acoCnaHraH aKaH-
AUTMHW Kypcatnb ytamms, xonoc. LLYHUHT yyyH hOTO3nemMeHTra ynaH-
raH aneKTp ynyaw ac606MHMHT LWKanacuHu 6upop HOTOMETPUK BUPINK-
napga, macanaH, oKc xucobuaa 6esocuTa fjapaxanaw MYMKUH.

Busyan ynuawnapga Ky3 6eBocuTa KaTHawagwW. ByHAa KY3HWUHT
KaHOalgup WKKW KYLWHW CUPT EPUTUATAHAWKNAPW TEeHTNUTUHN XyZ4a
AXWWN aHUKNai ONULLNHN, NeKUH 6UP CUPTHUHT EPUTUATAHINTU UKKWH-
UUCUHWHT EpUTUAraHAUIrMAaH Hevya MapTa OpPTUK 3KAHAUTMHMW XKyAaa
éMOH GeBocuTa bGaxonawMHW Hasapfa TyTuw Kepak. LUYHUHT yuyH
MKKM MaHO6aHW Takkocnaw Y4YyH wwnaTunaguraH Ba (oTomeTpnap
pe6 atanaguraH 6apuya ac6obnap wWyHAain Ty3unaraHku, ynapga Kys-
HWHT PONN TakkocnaHaéTraH MaH6anap €puTaéTraH UKKW KYLWHW CupT
EPUTUNTAHNNKNAPY TEHTNUTUHU aHWKNaWwaad neopart. EputuaraHnunk-
NapHW TEHrNaWTUPUL YUYYH Ky4nmpok MaH6a Xocun KunaguraH épu-
TUATaHAMKHU cycaliTupuwira onnb KenaguraH Typau ycynnap kynna-
Hagn. By ycynnap vuuga NpUHUKMN XuxaThaH 3HT cojgacu MaHb6agaH
thoTomeTpraya 6ynraH macoaHn y3rapTupuw Ba

Ar=r\}r\ (10.1)
MyHocabaTAaH hoinganaHuwgmp.



3.7-pacMm.  doTOMETPUK  Cycaii- 3-8-pacm. POTOMETPUK CycalTUPrny:
TUPruy: 10TYBYN MOHA. TELUMKNN aiinaHyBun AMCK.

Macoctanap HucbaTMHM XyfAa KeHr udera(>aga y3raptmpub 6ynmac*
amrn cababnm, OKMMHM 6Gollka Yycynnap 6wunaH cycainTupuwira TyFpu
Kenagn. by ycynnap Kyhuparunapaup: EpyFAUKHUHT KaaUHAUTK Y3-
rapysyaH unbTpaa (noHaga) (3.7-pacm) IOTUAMLLKN EKU AYeliKa Ba O/~
NapUHWUHT 1031apu KaTTapok €KW KMUYMKPOK 6YnraH Typnapga toTwu-
Wy, EpyFIMK gactacu Mynura CeKTopuan Tewluryi KaTTapok EKM KNYMKPOK
6ynraH ainaHyBum gompa kywuw (3.8-pacm), WYHUHT4EK KyT6/10BUU
npusmanap cucrtemacu épgammga EpyFaumkHU cycaiTupuw (3.9-pacm).

bapua 6y mocnamanapHum kynnawpga 6ab3u 6up 3XTUETKOPAUK
Tanab KunmHagu. Teckapu KBagpaTiap KOHyHU(akaT HyKTaBuii MaHba-
nap yuyH apaigu (k. 7-8); dunbTpnap Typau TYAKUH Y3YHAUKAW EpyF-
NINKHU BMp XUn gapaxaga lTuwn Kepak (HeidiTpan ¢unbTpnap); Typnap
cost 6epmacnury Kepak Ba LUYHWHT YYyH YNapHUW SKMHMAA XOMnawraH
nuH3anap 6unaH 6upranvkaa kynnaw agsan. HuxodAT, aidnaHyBUM Cek-
TOpnap Xakukatga OKUMHMW 3Mmac, 6anky YHWHI Tabcup aTnb Typuw
BaKTWHW y3rapTupagu Ba 6UHOGapuH, BakT OYiiMya ypraya OKAMHUHT
Kamaiuwin OKMM KaTTanury Kamaiuwura 3KBMBaNieHT 6YnraH xonga-
rMHa Apokangmp; 6y xon, Ncuxom3vonormk TaaKUKOTNApPHWUHE KYp-
catuwmya, y3ub Typuwl YacToTacu eTapauyvabynraHgaruHa YpuHaugmp
(Tanbb60T KOHYHWN).

TakkocnaHaétraH mMaH6anap X0CWUN KuiraH épUTUATAHNUKHU Gupop
ycyn 6unaH TeHrnawTupuo, maHbanapHUHr EpyFAnMK Kyunapu Hucba-
TUHU TONamm3:

Arap maHb6anapfaH GMPUHUHT Ky4un mMabnym 6ynca (3TasoH MaH6a),
MKKMHYN MaHGaHWHI TaHnaHraH NyHaauwgarn KyuyuHu wy KWycuHaa
ynyaw MyMKWH. MaHGaHUHT Typau WyHanuwiapgarn KyudumHu ynyao,
EPYFAMK OKUMW, EPUTUATAHAWK Ba XO0Ka3onapHuM xuco6nab Tonuu
MYMKWH. Arap nkKkana MagOHHUHI paHru 6up xun 6ynca, y xonga
EpPUTUATAHNMKNAP TeHrnawraHuHU Kys 6unaH eTapnuvya aHukK 6unuw



MYMKUH. AKC X0n4a Takkocnall
thakaT KuAMHrMHa 3smac, 6anku
6ab3aH YMyMaH MabHOCUHU RYKO-
Tagn. Typnu paHrnu maH6anapHu
TakKocnawaa (retepoxpomuk go-
TOMETPUA)EPUTUATAHINKNAD TeHr-
nawminra acocnaHwnagu, 6yHaa
ynuawnap 3amuHugaru Typau ncu-
X0(hM3MONOrMK Kysatuwnapra (ma-
canaH, WHTEHCUBAWIWN Ba paHru
Typanmya 6ynraH ysunnbé Typagu-
raH épyfink OwunaH  épuTraHga

3.9- pacM.  DoTOMeTpUK  cycaiiTuprua: MWATWANAW XOAMCACUHUHT  AYKO-
MKKN KyTGMOBYM MpU3Ma CUCTEMach.  AULWIM) acOCNaHTaH.

yTné KetaérraH  EpYFANKHUHT paBLuangrm I\/IaH6aH[/|H|' Tyna épyF!’IVIKOKVI-
npn3ManapHUKr ropu3oHTan aTpoguaa - o
P O Do e S oA Y \iin, GUHOGApPUH, YpTada chepuk

BpYFNINK KyuuHu (cdepuk ¢oTo-
METp €KW WHTErparTop), CUPTHUHT EPUTWUATAHAUTMHW (JIIOKCMETP), MaH-
O6aHVHT paBWaHAMTMHW Ba  X0KaszonapHuW 6eBocWTA aHUKNAL UM-
KOHWHW 6epaguraH QoTomeTprap xam 6op.

Xap kaHgan otometpga 6up KucmuHu hakat 6up maHba, WMKKWH-
YyncuHM 3ca pakat 6owka maHba EpuTaguraH 6Mpop MaligoH Kapanagu.
ByHaa ¢oTomMeTp MalfOHWHWHI TakKOCNaHyBUYM WMKKana KUCMWHW MOC
MaHb6anap 6up xun 6ypyak ocTugaa EpuTagnraH 6ynmwn Kepak; KysaTyB-
YMHUHT KY3U XaM MKKana MainfoHHu 6mp xun 6ypuak octuga Kypuiiu
Kepak. 3.10-pacm (hOTOMETpPNAapHWHI 3HT COAfa MogennapuiaH bupuga
6y MpuHUMN KaHgalk amanra OWUPWINLWKUHKU KypcaTagu.

By (hOTOMETPHUHI Ty3WAMLUIM XyAa COAAa: Ky3aTyBUMHWUHI A KY3u
KopaiTupmunrad Tpybka mumra >xoinaHraH Ba b”xampga MaHbanap
éputaétraH yuyéknm MPM ok npu3mara kapaigu. MaHb6anapgaH npus-
maraya 6ynraH macoganapHu ysraptmpa 6opu6, MP Ba PM cupt-
NapHUHT EPUTUNTAHAUTUHN TEHT AW TUPULL MYMKWUH. bAPBab”P maco-
thanapHM OCOH yn4yaw ydyH acb6o6nap ONTMK CKamelikara ypHaTunagu.

Niommep—bBpoaxyH (OTOMETPM aH4ya Mykamman Ty3unraH. doto-
METPHUHT MYXUM KUCMWUHMW JlloMMep Ky6uyacu Tawkun Kunagm (y kyn-
ynnmkK 6owKa (HOTOMETPMK annapaTiapHUHT xam Tapkubuil kucmu 6y-

M N nagwn). Jliommep Ky6uacu (3.11-pacm) TyF-
pv 6ypyakiv UKKW npusMagaH TY3uWaraH

\ 7 6ynn6, ynapfaH OWPWHWHI TUMNOTEHY!-
P 3ara MoC KenyBuM EKMHWHT akaT map-

Kasy accu  Kuamb  KoONaMpunme, uet-
napu wunnb TawnaHraH. [MMpusmanap
Axwmnnab calikannaHraH Ba 6up-6upura
A XWUMcnaurad 6ynn6, Ternwmw xoiuga

pacM. DHr copa (hoTOMeTp rye 6V1p 6ynakgek Ba waddod XKucwm-
cxemac. fek 6ynaan (ONTUK KOHTaKT).



Jliommep Kyb6uyacu KynnaHraH ¢otomeTp cxemacu 3.12-pacmpa Kyp-
catunraH. by epga Ba b2— TakkocnaHaguraH WKKW EpyfFauMK MaH-
6an; 5 — EpyFIMKHU auddy3 (Tapkok) codaguraH Ba UKKana TOMOHM
6up xun 6ynraH oK aKpaH; Ba 5a— WKKM éppamun kysry, PXP* —
Niommep ky6uacu; A — Ky3aTyBuM Ky3m Ba V — KyO6UaHUHI axpanuil
TEKNCAUTMHU BMU3Mpnaw (kypuw) UMKOHUHW GepaguraH nyna. Kysa-
TMwaa 6us bx maHb6agaH KenaétraH Hypnap Ky64aHWHT MapKasuHu
8pUTaBTraHNUHN Kypammn3, MaJOHHUHI TalWKN KUCMUHW £ 34aH 4nKmMo,
PrP2 ékga Tyna WYku KainTraH Hypnap éputagu. Arap 5 3KpaHHWHT
MKKana TOMOHAaH épuTunraHnurn 6mp xun 6ynca, y xonga mangoHnap
opacuparu yerapa nykonagu. by xonra termwnm br3 Ba b 23 macoda-
NapHu aHukninG, 6us maHbanap EpyFAUK Ky4napuHWHT HUCHATUHKM TO-
namms.

EpuTuw TexHukacuaa YKuLL, Yn3uLl, TUKWLL Ba X0Ka30 vwinap ydyH
KOPXOHAaHWHT MabayM OUP TEKUCUTW EKN MabayM Bup Koiimaa épuTun-
raHAMK KaHgal 6YnuMwmn Kepak, AeraH macana Xxyga Mmyxumaup.

KOKopuaa aiTunraHuaek, EpUTUATAHNAMK NOKCNap COHW 6unaH yn-
YyaHaan. MexHaT Myxodazacl WHCMNEKUMACUHUHT  Ayn~-iypuknapuia
KOPXOHaHWHI Kepaknu EpuTWAraHaury frKcnap xucobuga aHuknab
6epnnagn. Xap KaHgah v yYyyH MW >KOMUHWUHT (CTON HO3UHWHT) épu-
TuaraHaurn 10 Nk gaH nact 6ynmacnuryu kepak. Kuiium Tukunagurad
Xongarn Kynaii épUTUATaHANK KyHAY3rM pyfFnmkgarn cuHrapum, 60 nk
6ynmMwmn Kepak. bup nKc uyamacumparn EpuUTUATAHNMKAA KUTOOHU
KWiiHann6 ykuw myMKnH. OCMOH oumko6ynraHga Tyaun oii 0,1—0,2 ntoke
EPUTUNTAHNINK XOCU KaAW, YUyBUMHMHT Mymxannab 6omba Tawnawwm
YyuYyH Oy EpuTuaraHauk kKugos; 6uHobGapuH,EPYFAMK MacKMpOBKacK
xonatnga OyHpa EpUTUATaHNMKKA AYn KYyiimo 6ynmanan. JIIOKCHUHT



t03gaH 6up ynywnapuya 6ynraH EpuTuaraHamk (6ew-onTu KYHAWUK Oi)
Keyacu 6ab3u WMWNapHW, MacanaH, TYMNpPOK MWWAapuHU H6axapuw um'
KOHWHWN Gepafun. JIOKCHUHT MWHrAaH 6up ynywnapuuya 6ynraH épu-
TUAraHnukkKa (N4Y311 OCMOH) EpYFINK MAacKMpoBKacu xo0fatuja
MXKO03aT KUAUHULLIW MYMKWH. JTIOKCHUHT YHT MUHTAaH 6up ynyuwinapuya
8pUTUATAHINKAA KUK Keyacu 08X MynnHWM 3ypFa Kypagw.

doTOMETPNApHUHT  EPUTUATAHAMKHU 6GeBoCWTa aHuknawra moc*
NnaHraH maxcyc mogennapu (ntokcmeTtpnap) 6op. KeinHru BakTnapga
NOKCMeTpnap cugarnga Wwkanacu Moc Tapsjga fapaxanaHraH qoToane-
MEHT/ap camapanu pasBuwjaa KYynnaHWnantu.

dakaT HyKTaBMil MaHBGaHUHT EPYFINK Kyun xap KaHpah HyHanuw
6yinua 6up xmn 6ynagn Ba 6MHOGapWH, MaHOaHW XapaKTepnall Y4YyH
ONTUK CKamelkafa hakaT MacoaHu Yynyaw kKugos. Xakukuii maH6a-
NapHUHT EPYFANK Ky4n Typau RyHanuwnapga Typavya, LWYHUHT YYyH
MaHb6afaH TapkanaéTtraH épyFanK TaKCUMOTUHM TYna XapakTepall y4yH
EpyFINK Kyumn Typau nyHanuwnapga yndyaHagn. byHgai gnarpammanap
(KkyT6 KoOpauHaTanapmga) Xygaa akkona kypuHagn (3.13-pacm). Teruw-
NI apMaTtypara XoinaHraH namna (EpuTtruy) EpyfFiMk MaHb6au 6YnraH
Xxonnapfa gvarpaMManap Xyfa HOCUMMETPUK 6Yauwmn MyMKuH (Maca-
NaH, aBTOMOGOUND (hapanapu yuyH).

Kyn xonnapga ypraua cepuk EpyfinMK Ky4umHU, AbHM MaHb6a t06o-
paéTtram OKUMHUHT Typanm RyHanuwnap 6yinnya TakCMMnaHuWmMHN 3mac,
6anky YHUHr Tyna KuimMatuHu 6unanw Kndos. ByHu uHTerpan ¢oTo-
meTpnap ge6 aranysum acbobnap 6mnaH ynuyaw MyMKuH. Bynappad
6vpn  YNnbO6pexTHUHr WapcuMoH  oTomeTpuanp. TekwwnpunaguraH
mMaH6a num 6yw K wap nuura ocub kyinmnnagu (3.14-pacm), LWapHUHT
MYKN 1031 0K xupa 6Yék 6unaH 6YsanraH. Ok xupa 5 akpaH wap cup-
Tmgarn 0 TeWwMKHW MaHGaHWHT TYFpWU TywaguraH HypnapugaH Tycub
Typagn. Arap K LWapHUHT U4YKM t03MdaH KaiTraH épyfauk JlambepT
KOHyHUra 6ViicyHca, y xpnga 0 TewwkHUHr E éputuaranaurn @& tyna
EpyFINK OKMMUra nponopumoHan 6ynaau:

E = co, (10.2)

O6yHAa C — LWapHUHT Ynyamnapura Ba 6ysanuwmnra 60fFnMK 6ynraH npo-
NOpUMOHaNNK KynaWTyBuncK. by KynainTyBuM cuHanaétraH namnaHm
HOpMan namnara anMmawTupuw “ynm 6unaH 3aKCNepuMMeHTan pasullaa
aHmknaHagn. O TelMKKa CyTpaHr LWuwa nnacTUHKa KOMnaHraH.

E HM ynyaw y4yyH 6y NAaCTUHKAHWHI paBLUAHAMIU ONTUK CKameii-
Kagarum ogauii otomeTp Eku 6owKa (QoTOMeTp 6mnaH aHuKnaHagw.
Opatga Y n"O6pexTHUHT guameTpu 1m gaH kam 6ynmaraH wapnapu kyn-
naHaan. KynuHua KaTTapok Lwapnap xam Kynia“Haau.

Akap. C. V. BaBunoB uwiab 4YmkkaH Ba «Yuupuw metogu» aeb
atajraH Mawxyp MeToj XyfAa KWYMK paBlIaHAMKIApHU Ynyall y4yyH
APOKNN BM3yan MeTOAHWHT y3ura xoc 6up Typugmp. C. . Basunos 6y
MeTOAHUHT acocuncn feb PpaHcya MapuHm (1700 @A) xmucobnaraH,
ammo (hakat C. . BaBWNOBHUHI NyxTa TaAgKWKOTNapuaaH KelinHrunHa



3.13- pacm. ApmaTypajaru YyfFnaHuwl am-

nacu EpyFankK KyUMHWUHT KyT6VIVI anarpam- 3.14-pacM-DOTOMETPUK LA
macu. KECUMUMUHT CXEMaTUK
(Pakamnap maskyp WyHanuwpaaru EpyFnuk KyuuHn TacBupwn.

waptnn 6upnuknapaa udopanalgu).

0y MeTOA Ky4cWu3 WHTEHCUBAMKNAPHW 6GaxonallHWUHT MyXuUM ycynura
alnaHraHuHW Tabkmanab yTuw no3um. by MeTod KY3HWHT paBlUaH-
JIMKHUHT 6ycaFaBUil KMAMATMHKU, SBHHU Aam OfiraH Ky3 nalikail ongwm
MYMKWUH 6YNraH MUHMMan paBlUaHAMKHW eTapnau sxwu 6axonawl Ko-
6UnMATAra acocnaHraH. by MUHUMan pasWaHANK xap 6up KysaTyBuu
YUYH eTapnuya 6apkapop 6ynap skaH. Yumpul MeTOAM Ky3aTuNaéTraH'
paBLWAaHNAUKHUHT 6Upop ycyn 6unaH MUHUMan KuiiMatrada cycaitupu-
AvwimgaH nbopat. Heua mapTa cycadTmpuwira TyFpy KenraHMHU 6unrax
X0n4a KysaTyBuUM gacTiiabku paBLIaHAWKHU aHUKNAWW MYMKWUH. KA M2
HUHT (SbHW HUTHWHT) YHI MWHrAaH 6Up ynylinapuya Ba YHAAH Xam
3anPpoK paBlIaHAMK Wy iyn 6unaH 6axonaHaguky, 6yHra xed kaHgan
6owka metognap 6unaH apuwnb 6ynmaiign, geca 6ynagw.



EPYF/IMK WHTEP®EPEHLWNACHK
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KOIMEPEHTJ/IMK
11- §. Mykaagmma

EpyfnnK gactanapuHuHr 1-§ ga TUAra OfMHraH MycTakUAIUK KO-
HyHU EpYFAMK Hypnapu yupawraHga 6up-6upura tabcup KypcaTmac-
NUTuHIA bungupaan. by KompgaHu MonreHc aHuk Tascupnad, ys «Tpak-
TaT» uja 6yHgai aeb é3raH 3gu: «EpPYFAUKHUHT 3HT aXxoin6 xoccana-
pugaH 6upu wWyHgaH nbopaTkn, EpyFAMK Typnu TOMOHMapfAaH, XaTTo
Kapama-kapLu TOMOHNapfaH KefnraHga YHWHr Hypnapu 6upu-6upura
Xe4y KaHjain xanakut 6epmacgaH 6up-6upuHu Kecnb yTnb6, y3 Tabcu-
puHKM KypcaTta 6epagn. Bup Heya TOMOWAGWMHHUHI aliHu 6up Tewwuk
opkanu Typau xun 6GyroMmnapHu 6up BakTAa Kypa OnMwWK Wy Xocca
Tygainuianp...». THORFEHCHUHT Y3M By XynocaHW TYAKWUH TacaBBypnap
HyKTau HasapufaH TywyHWW KWiinH smac, ge6 aintagu. by xynoca
Cyneprnosvuma NPUHUUNUHUHT HaTwxkacmgup (K. 4-8); 6y npuHuunra
MyBOQUK, OMp EpYFANK TYNKUHUHWUHT EpyFAnK BekTopW 6owka Tyn-
KWHHUHT EpYfMK BekToOMra Xe4 OysunamacfaH kywwunagu. bBupok
byHpa kyhupgarum cason naingo 6ynagu. Cynepnosvuus npuHUunura
MyBO(MK, aipum TYNKUHNAPHWUHI BEKTOPMapuUHMW KyliraHga, macanaH,
KYWWAYBYUM TYAKUUAAP aMOAUTYJanapuHUHT AUFUHAMCUTA TeHr 6y-
raH aMnAnTyganu TYAKUH X0CUa 6YAnwn MyMKUH. TYAKUHHWHT UHTEH-
CUBAMIM aMNAWTYZaHUUT  KBagpaTtura nponopuvoHan 6ynraHauru
YUyH, 6y xonga HaTwKaBWiA TYNKUH WUATEHCUBAUTUA yMyMaH ainTraHga,
KYWNAYBYN TYNKUHAAP WHTEHCUBAWMKNAPU WWFMHAMCUTa TeHr 6yn'™-
Malign, YyHKM 6Mp KaH4ya Katraaumknap WAFUHOUCUHUHT KBagpaTtn ynap-
HUHI KBagpaTnapu AuFMHgucura TeHr 6ynmaign. Opganii Taxpuba 3aca
MKKW K1 6Up KaHya EpYFAMK JacTanapu X0CUn KuaraH EpuUTUAraHnnk
apum pgacTtanap Xx0Cun KuaraH EpuUTUAraHNWKNapHUHT WWFUHAMCUTa
TEHr 6ynuwunHun Kypcatagu. LUyHgali kununb, opawii akcnepumeHTan
(hakTnap 6upmHuYM Kapawga TYAKWHWIA TacaBBypnapra 3ugnek 6ynm6
KYpuHaaw.

12- §. KorepeHT/nMK Tyfpucuaa TywyHua. TebpaHuwnap
NHTepdepeHLmacK

By acocuii mpobnemaHn aHuMknaw yyyH TebpaHuw Ba TYNKWHAAp
KyWwmauwura ong MablymoTiapHM acnatué”ytamuma.



Bup liyHanuwpaa 6ynaétraH 6Up Xun JaBpan UKKW
5/= 51n (o 4 ") Ba = a2'5w (@ + ¢2 ('2.1)

rapMoHVK TebpaHuw KylWuamwngad sHa YwaHgain aaspau
5= «! 52= A 510 (00"-(- 9) (12.2)

rapMOHUK TeGpaHWw Xocwun Gynagu, YHUHT A amnauTygacu Ba 0 (hasa-
cu Kylingarn MyHoca6aTnapfaH aHuKnaHagu:

A2= a\+ a\+ 2axa%co3 (hx— 2, (12.3)

Ao 01 51M 1 + a251M 2
axcos + a2co5¢2

(k. 13 Ba 14- mauw).

(12.3) NHOJAHUHT KYpcaTMLLIMYa, HaTWMXKaBuiA TebpaHuL aMnauTyga-
CUHWHI KBagpatu Kywunysum TebpaHuwnap amnavTyganapu Keagpart-
NApUHUHT WUFUHAMCUTA TEHT 3Mac, SbHW HaTMXKaBuii TebpaHULIHWHT
3HEprUACK KyLIMAyBUM TebpaHulLiap 3HEeprusaTapuHUHT  AUFUHAKUCKUTA
TeHr amac. Kylumwl HaTmxacu Kywunysuu TebpaHuwinap gasanapuHuHr
(bx— &2 dapkura 6ofnmnk Ba A2= (ar—ad2 paH (px— p2= n ga)
To A2= (ar+ a2 rava (*— 2= 0 pga) opanukaarm xap KaHgali
KUAMaTHU ONWLLN MYMKUH.

AMMO amanga 6u3 xed kauoH (12.1) TeHrnamanap OwunaH wudogana-
HaguraH KaTbuili rapMoOHUK TebpaHuLinap, SbHW Yy3rapmac amnauTyganu
UeKCM3 y30K BaKT AaBOM 3TaguraH TebpaHuwnap 6unaH ww Kypmaii-
mm3. OpaTfha TebpaHuwiap BakT-BaKTU OwunaH y3mnub, 6etaptmb Yarap-
raH 6owka asa 6unaH siHa naiigo 6Ynnb Typaaw, SbHU ynap kaTbuii
rapmMoHuK 6ynmaign. byHgali xonga HaTwKaBuii WHTEHCUBAMK XaM
(/' N2 BakT yTMwM OGunaH Yy3rapub Typagn™*.

By WHTEHCMBAWKHH Ky3aTwb, 613 y3rapyBuu KuiiMaTnapHW OAWLLK-
MWU3 MYMKWH 3[y; aMMo OYHWMHI yuyH Ky3atuwnapga | HuHT y3rapu-
WKWHN Kaig Kuamb ynrypaguraH, etapavya Te3 cesaguraH acbob kyn-
NaHuw Kkepak. Akc xonga | HuHr 6Gapuya Y3rapulinapvHu Ky3atub
ynryponvanmmus Ba (akaT / WHTEHCUBAMKHWHI 6upop BakT Oyiinua

ypTaya KuiAMaTVHU Kailg KHnamus, 6y YpTaya Kuiimat | 6unaH Gen*
runaHagn. by xon ysrapyBuyaH TOK YTWO TypraH u4yfnaHma namna pas-
WaHanry TebpaHuwnapuun Ky3 unfFamain Kkonub, 6upop goumunii ypTaya
paBLIaHIUKHU Kailg KuaraHuira yxwangu.

* By epfa Ba nactga 6aéH KUIMHAETIaH WHTeP(EepPeHLMOH XOANCANapHUHT Xy-
CycUATNapu Xap KaHgail (oTOMeTpuMK KaTTa/MKKa (OKWMra, paBLUaHIMKKa, EpUTUN-
raHnMKKa) xam 6up xunga ouaaup. LUYHMHT yuyH 6upop Xonga Kaiicu hoTomet-
PUK KaTTIMK YCTUAA CY3 KETaéTraHMHU KOHKPETNAWTUPULLIHUHT MabHOCU WYK Ba
UHTEHCUBNMK» TEPMUHW MafioH KyulaHraHnuryn TeGpaHWLLNapUHUHT amnanTyAacu
KBajpaTura nponopuuoHan 6ynraH xap KaHgaii 3HepreTMK KaTTa/MKKa KynnaHase-
paaw.



mh= (x— 2 6enrn’ KMputnO, HaATUXKaBWIA TebpPaHWLIHWHI T BaKT
opanurnparn amMnaMTygacuHUHI ypTada KBagpaTuHu xucobnaimus (6y T
BakT  (pasaHMHI 6eTapTmb y3rapulinm BakTura HucbaTaH KaTTa):

T- fla= —r AT = 1 |K~a« N 203 it =
0

0

.
= a* + g>+ 20x0, — " QOSL)/T. (12.5)
y I
Arap T Ky3aTuw BakTW fgaBomupa I3 y3rapmain Kkonca, y xonga
X

— | co3PET = co3'y
0

6uHobapmH, A2=  + a2+2axa200511), abHN 7 P [x+ [2- TebpaHUL-

NapHWUHT Tacoauguin y3unuwm Ba KailTarmaingo 6ynuwmn BakTmaa asa-
nap tapku mMyTnako 6etaptmb y3rapub, T BakT uumga O fgaH 271 rava

6ynraH 6apya kuiimatnapHu Kyn mapta onagu. LLyHWHT yuyH =A CO3XpUT
|
npoga Honra MHTUNAAM Ba BUHOGAPWH,

A2 = ay+ a\, AavHn [/ [x+ /2

[emak, 6up Xvn gaBpan MKKU TebpaHuw KYWWAUWKLA UKKU XOSTHU
thapk Kuanw Kepak.

1. KysaTuwnap y4yyH etapiu 6ynraH T BaKT AaBoMuAa TebpaHuLL-
NapHuWHT asanap dapku ysrapmaii Typagu. Hatvmxasuii Te6paHULLHUHT
ypTaya sHepruacu gactnabkm TebpaHuwnap ypraya SHEpPrusnapuHuHC
AnFuHgucngaH dapk kunagum Ba (asanap (apku kaHgah 6ynuwiunra
Kapab aHepruanap WUFMHAMCUAAH KaTTa €KUM Knumk 6ynagu. By xonga
TebpaHuwWwNap KorepeHT TebpaHuwnap feiunagu. TebpaHuwwnap Ky-
WMaraHaa WMATEHCMBAUKNAP KYLWWAMaiauraH Xon TebpaHuwnap WH-
TepgepeHyumsaca geinnagu.

2. KysaTuw BaKTu gaBommia TebpaHMLLNApHWMHT (asanap ¢apku
6eTapTn6 Yy3rapagn. HaTuxaBuii TeOGpPaHWULIHWMHT YpTaya 3Hepruscu
factnabku TebpaHuLwnap ypraya 3HeprusnapuHUHT AUFUHAUCUTA TEHT.
By xonga TebpaHuwiap KorepeHT 6ynmaraH TebpaHuwnap genunnagw.
Ynap KywunraHia xamma BakT WHTEHCUBAMKNAP KYLIWNaawu, SbHU
UHTepepeHymsa 6ynmaingm.

FOKopuga KypcatuaraHuiek, 6up xun yacroTanm KaTbuii rapMOHUK
TebpaHMWNap xaMMa BaKT y3apo TamMOMuWia KOTepeHT 6ynafgu, YyHKM
ynap ysuamacfaH fAaBOM 3TraHauru Tygainu, ynapHuHr (asanapu
thapku xoxfiaraH4ya y3oK BaKT gaBoMupa y3rapmai Typagu. LUyHUHr



yuyH 6yHpali rapMoHWK TebpaHuwnap KywuaraHuga |[xamma BakT
nHTepdepeHuns 6ynagn.'

Jemak, 6up xun yactotanM WKKW rapMOHWK TEOPAHULLHUHT KYLIW-
AULL HATWXKAcW ynapHWHI (pasanapu opacumparm MyHocabaTtra 60fnuK.
YacTtoTanapn 6up xmn Ba (pasanapy WXTUEPUIA 6YnraH xypa Kyn
N TebpaHWWNApPHUHT KyWuaMwunga Hatuxka, anbarTa, (asanap Tak-
CUMOTU KOHyHWra 6ofnuk 6ynagn. Coppanuk ydyyH H6apya TebpaHuL-
NapHUHT amnauTygacyu 6up xun Ba ara TeHr geb ¢apas kunmb, HaTmxa-
BUIA UHTEHCMBAUK JU222 6unaH HOMb opacuga 6ynuwn MyMKWH, Aerad
Xyfocara Kenamms. Panieii* kypcatraHugek, (asanap TakCMmMoTu Tamo-
mMuna Tacogmdmnin y3rapub TypaguraH xonga pasanapHuHr ertapauya
KYyn y3rapuwnapuHu y3 uMuura onraH BakT gaBomupga EyHpali Teopa-
HULWNAp AUFUHOUCUHUHT YpTada aHeprusacu J[¥a2ra TeHr, AbHU 6y ymy-
MUWIA X0N4a WHTEHCUBAMKNAP Kywwunagn. by xynoca EpyfAMKHUHT Xa-
KuKnii maH6anapura 6esocuta Teruwamanp. MaHb6aHn TalKua KANYBYM
aipuMm HypnaHyBuYM Mapkasfnap (aTomnap) XO0CU KWATaH HaTuXaBuii
TebpaHUWgaH xocun 6ynraH EpUTUAraHJIMKHUHT MabayMm 6up naitgaru
Ba Mab/lym 6up Xoigjaru KaTTanuru apum mapkasnap TebpaHuwnapu
opacugaru hasanap MyHocabatura 60fFnvkK 6ynagn. JIeKMH GU3HUHT KY-
3MMU3 (hakaT ce3uLl YUYyH eTapivm 6Mpop BakT uumgaru Ba etapau gapa-
Xaga éputunrad 6upop to3gary yprada €puTun-raHaukHKU cesagu. by
xonaTt (asanap opacugarn MyHocabaTnapHUMHI YpTayacuMHM onuwira
cabab 6ynagn, OYHMHI OkubaTuga Kailg KuWAUHaAETraH EpUTUATAHINK
MaH6aHWHI HypnaHaéTraH xap 6up mapkasu X0CWN KUAraH EpUTUraH-
NNKNAPAVHT UnFnHAMCKH 6Ynn6 umkagn. LUyHUHT yuyH 613 nkknta 6up
XUn wam 6up wamra HUcbaTaH MKKM MapTa Kyn éputuaraHauk 6epagu,
feb aiTuwra xakimmms. ,

13- §. TynkuHnap”~uHTepdepeHLNsacH

OnguHrn naparpaggarv Tabpudra MyBoduk, TYNKUHAAp 6uprannkga
TabCUP KWAraHg4a WHTEHCUBAWKANAP KYWuWamaca, y xofga Ty/akuHnap
MHTepgepeHumacy 03 6epagn. Bup xun yactotanu TYAKUHAApP NHTEp-
(hepeHLUUANAHULLIMHUHT WapTU  YNapHUHT KOTEPEHTAUTNAMD, AbHU Ky-
3aTuW y4yH eTapnu 6ynraH BaKT fgaBomupa hasanap (apKUHWUHI Y3-
rapmain Typuwmgmp. XymnagaH. MOHOACPOMATWK TYNKUHAAP, SAbHM
rapMOHUK TebpaHuWNap BYXYyAra KenTupraH TYAKUMHNAP KOrepeHT
6ynaau Ba MHTepdepeHumsanawa onagn (arap an6arta ynapHUHT AaBpu
6up xun 6ynca). KorepeHT TYNKWHAAPHUHT WHTep{epeHLmanawmL
Kobunmatn 6y TYNKUHNap eTiib 6opraH xap KaHgali HykTafga uHTepge*-
PEHLUANALIYBYN KOrepeHT TebpaHuwnap 103 OGepuwinHu 6ungupagu.
Cofpanuk yyyH 6M3 mkkKana TYAKUH Xxam 6up xunga 4Yusmkam KyTo-

*Ox. B. CTtpaTT (Panelii). BonHoBasi Teopusi cBeTa, [ocTexusgat, 1940,
4- & Paneit mynoxasanapu 6aéHMHM Kyinparn kutobga Tomuw MyikuH: . C. [o-
penuk KonebaHusa 'm BonHbT, dusmarrms, 1959, X 606, 2- §.



4.1- pacM. VIKKM KorepeHT

MaH6agaH KenaéTraH TYn-

KUHnap aszanapyn hapkKuHu
xucobnawira goup.

NaHraH, pfe6 apa3 Kunamus. MNHTepepeHLMUa HaTuxacu WHTepdepe-
umsnawyByYM TYNKWHNAPHWMHT  Ky3aTuw >xolingaru aszanapu gapku
6unaH aHuWknaHagu, 6y aszanap apku 3ca TYNKWUHNAPHWHT 6GoLwnaH-
fuu asanap tapkura, WYHUHIAEK Ky3aTull HyKTacugaH xap 6up Tyn-
KWH MaHbGaurava 6ynraH macodganap apkura xam 60fnunK 6ynaau.

MKKWN KOrepeHT TYNKWH Ba 52 maHb6anapgaH u4ukaétraH O6YNCWH
(4.1-pacm); ynapgaru TebpaHuwnap 4m3Ma TEKUCAUTUra NepneHguKynsap
6ynn6, TebpaHuwnap M HykKTaga Ky3aTunagu. XMCco6HW cogpanawitu-
puw yayH M HyKTafja Mkkana TYNKMHHWUHT amnauTtygacu 6up xun geb
thapa3 Kunmb, GUPUHYM Ba UKKUHUM TYNKMHAap M HyKTajga Xocwun Kun-
raH TebpaHuwnap

5x = aco32a (/IT —"4),
X2 = aco3[2a <{;T— (12K — d]

KYypuHMWAa udoganaHULIMHK Tonamms, 6yHpAa = 5NN Baii2= 52M,
K— TYNKUH y3yHAuru, ¢ — 6ownaHfuy ¢aszanap ¢apku.

TebpaHuwnap M HyKTaga KywWwunuwmo6, 5 TebpaHUI XOCUN KU-
nagu:

5= 5X+ 52 = 2aco5 (n(c2— + -"-th) cos [2a (yT —
-("-M pga-Uro]- (13-1)

LyHpai Kunmb, M  HykTajgarm Teb6paHULWHWHI  aMnNanTygacu
2a co5(n(cl2—cX) /X+1» ) ra TeHr 6ynn6, nHTeHcuBnnrn 4a2cos2(sa(e(2—

—™N! 9+ — @) ra nponopuuoHan. KorepeHT TynkuHnapga ¢ ysrap-

Maiifm Ba GUHOGAapWH, TypAu HyKTanapfaru €pyfFauK WHTEHCUBAUIU Ta-
hoBYyTM (hakaT <2 Ba (ir Macodanap alimpmacu TadoByTUra GOFIMK 6Y-
nagn. MacodganapHuHr 6y ainupmacu Tygainnm E€ku, ogatgaa anTuaMLn-
ya, WUKKW TYNKUHHWUHT “yn dapku Tydainnm 6y TYnKuHNap y3u ydpawl-
raH HykTaga XOoCUn KuaraH TebpaHuwnap (XaTTo MKKana TYNKWHHUHT
6ownaHFny Qasanapu 6up xun 6ynraH xonga xam) asanap capkura
ara 6ynagn. TYNKMHNapHWHTr Wyn dapku Tydainnn nago 6ynraH I
thasanap apku Kyhupgarura TeHTr:

mp= 2n (42— N),4A,.



Myn dapkuHu TYNKUH Y3YHAUTM opkanu wdopganaimms: A = ii2—a
— (Ir = TK, 6yHAa T — uxTuépuii coH (b6yTyH ékm kacp). Moc asa-
nap tapku ™~ = 2n7. Arap 6ownaHfuy dasanap 6up xun 6ynca (=
= 0), y xonga 6up xun amnauTyfanm WKKU UHTepdepeHLmsanallyBym
TYNKWHAP WMHTEHCUBAUTY

; cnN2=- 4a2co32 (n [d2— = 4a2co032Tn (13.2)

KYypuHuLa é3umnagu. rn HUHT Kuidimatnapu 6yTyH 6ynraHga gasa dap-
KW 20  Ba MHTEHCUBAMK 4a2 ra nponopuuoHan 6ynagu. T SpuMan
COH 6ynraHga KywunuwaétraH TebpaHuwnap ¢asanapu kapama-kKapLiu
Ba WHTEHCWMBAMK HONra TeHr 6ynagu. YMymuil xonfa T — KacpCoH.
AmMnauTyfganap TeHr OynmaraHfa WHTEHCUBAUK Kylhupgaru myHocabaT
6unaH ugoganaHagm:

/ cnA2= a\ + a|+ 2axa2co3 20T = (at— a3)2+ 4ara2co32nT. (13.3)

T O6YTYH CcOH O6ynraHga J12= (ax+ a2r makcumymnaapra, T SpUMAN
COH 6ynraHga J/12= (ax— a2 MUHUMyMapra ara 6ynamms.

LWyHpalh kunmb, asoHUMHr 6up xun amnautyga (Ba WHTEHCUBIMK)
6unaH XapakTepfnaHyBYM HYKTanapuHWHI reoMeTpuk YpHu (2 — HA/A =
= com3l: WapTHW KaHoaTNaHTMpaAu, SILHU Oy FeoMeTpUK YpUH alnaHuL
runepbononan cupTuaup; 6y runepboNOUAHUHT  YKK 6ynné, do-
Kycnapu 5, Ba 52 HykTanapaup (4.1- pacmga wWwyHAaaik runepbonoung-
napfaH OWPWHMHT YM3Ma TeKUCAUrM 6unaH KecuwpgaH Xxocun 6ynrad
KeCMMU MYHKTUpP 6unaH TacBupnaHraH). >XKymnafgaH, um3maga 00' un-
3uK 6unaH KypcatunraH ypra TEKUCAWK MakCUMan UHTEHCUBAUK TeKMUC-
AWUTUra moc Kenagu.

VIHTEHCUBANKNQPHUHT TaBCU(aaHraH TakCUMOTWM 6GownaHFMy ¢hasa-
nap apkn Honra TeHr 6YnraH MKKU KOTrepeHT TYNKUH MHTepdepeHumns-
cura Moc KenyB4Yu UHTepdepeHUMOH MaH3apajaH noéopart. Arap 6oLunaH-
fuu asanap papku Holra TeHr 6ynmaca 3gu, y xonga xaMm LyHAan
MaH3apa xocun 6ynap sgu, aMmo 6y maH3apaja KOpOHFM Ba épyf mno-
nocanap ¢ ra 6ofFnukK 6ynraH 6upop opanuk BasUATHU 0nap 34U. Xaku-
KaTaH xam, 6y ymymuii xonga, MacanaH, MHTepepeHLMOH MaH3apaja
MHTEHCUB/IUKHMHT MaKCMMyM 6Ynuw LwapTu

(@— Nk + P/2n = T

KYypuHuwaa 6ynagn. BuHo6GapuH, ¢ HUHT HondaH dapk Kuauwm (@2—
— W™K HUHT BYTYH COHra TeHr 6YyfnMacnurura 3KBUBaNEHTAUP; Mab-
nymkn ¢ = 0 6ynraHga (M2— é~/k ugoga 6YTYyH COHra TeHr 6ynagwu.

TYnKWHNap KOrepeHT 6ynmaraH xonfga ¢ HUHT xap 6up Kuiimatura
BaKT yTUWMW O6MAaH anMawmnHUG TypaguraH y3 MHTepPepeHuNOoH MaH-
3apacu Moc Kenagu. Arap 6y maH3apa eTapiunya Te3 aamMaliuHMG Typca,
y xonga 6us 6y oHuii MHTepepeHUMOH MaH3apanapHu KysaTa oiMaimMmus
Ba WHTEHCUB/IMKHWUHI MOHOTOH TakKCUMMOTUra MOC KenyByu 6upop yp-
Taya X0/laTHU Ce3aMmus.



AmMnanTyganapyu TeHr Ba TeHr 6ynmaraH TYAKWHAap Ccynepnosu-
LUACUHUHT KYPUO YNKUATAH MUCONNapuaaH TYaKuHNap amnautyganapu
opacupgarum MyHocabaT WHTepepeHLMOH MaH3apa cugartnura Myxum
TabCUp KUAMLWIK KYpuUHagu. AMnanTyganap TeHr 6ynraH xonga uHTep-
(hepeHUMOH MaH3apagarn EpUTUNTAHNUMK MaKCUMyMnapu Honrava na-
casaguraH EpuTUNraHNuKNn coxanap 6wnaH HaebaTnawagu, amnauTy-
fanap TeHr 6ynmaraH xonja UHTepepeHLMOH MaH3apa TEKUC EpUTUA-
raH )oH ycTtura Tywagmn. YHUHT putunrannnrn (aa— a22karran nkka
nponopunoHananp ((13.3) 6mMnaH CONULWITUPUHT).

ViHTepthepeHUOH MaigoHha épyf Ba KOPOHFU MonocanapHUHI HaB-
6aTnawyBYn TakKCUMOTUHM Ky3aTuULl MMKOHWUATU O6Y (POHHWUHT EpUTUN-
raHnaurura kyn 60FnukK. LLUYHWHT y4YyH UHTepdepeHUNOH MangoHHUHT
6upop HykTacmga MHTeppEepeHUMOH MaH3apaHWHT KYPUHYBYAHAUTUHU
(AbHM KOHTpacTAMIMHK) Baxonaw y4yyH MalikenbCoH Kyhngarnya aHuk-
NaHyBYM V KYpPUHYBYaHINK QapaMeTpl/lHl/l KNpuTan:

y _ ~tax —£tIn
§ ATax “brwn

6yHoa £Tax "Ba £TW — MaWLOHHWHI TaHNaHraH HyKTacu AKUHWAa
MHTEeP(EPEHLUNOH MOM0CaNapHUHT MakKCUMMan Ba MUHUMan EpUTUITaH-
aurun. V napametp 1paaH 0 raya opanukga y3rapuwin MyMKWH. YHUHT
OMPUHYM KNIAMATWU 3HT KOHTPAcT UHTep(epeHLMOH MaH3apara, MKKUH*
YncKU MaH3apaHuHr 6yTyHnain Wykonuwmra mMoc Kenagu.

VHTeptepeHUMOH MaH3apaja épyf Ba KOpPOHfWM nonocanap Haebart-
NawunnHN ofjaM KY3n Aagun axparta OAulK YYYH V HUHT KuiiMaTu
0,1 paH kam 6ynmacnurn ékum BrTo~ 0,82 £71ax 6yAMwWM Kepak.

Kypunb uukunraH cogga mmuconga V napameTpHUHT KuiimaTtu gakat
MHTepdepeHUMaNaWlyBYN TYNKUHAAP aMNauTyjanapu opacmjaru MyHo-
cabat 6unaH aHuknaHagu:

Y= "2 __  "arfal (13 4)
a\ —«2 1+ (aZa])2

AMMO V HUHTI KuiiMaTu WHTepdepeHunanawyByYmn TYAKUHNAPHUHT KyT6-
NaHuW xonatnapu gapkura xam, WHTepdepeHUUANaWwyByYn EpPYyFanK
pactanapu Tapkubuaa KorepeHT 6ynmaraH épyfnuk 6ynuimnra Ba 6oLika
thakTopfapra xam 60fnuMK 6Ynuwmn MyMKuUH. MHTepdepeHumanawyBym
TYNKUHAAP KYTONAHWUW XONATUHWUHT  UHTEpepeHUMOH MaH3apaHUuHT
KYPUHYBYAHAUTWN NapaMmeTpu KuiimaTtura kypcataguraH tabcupu 18-8
fa 6atadcmn myxokama KuamHagu.

Tapkubuga KorepeHT 6GynmaraH Epyfnuk 6ynraH EpyfFnnk pacTa-
napu wWHTepdepeHUUsnalWaguraH xonnap Te3-Te3 yupaigm. byHpaii
EpyFANK facTanapu ycTMa-ycTTYyLIraH >oinapaa épyfnauk TebpaHuLl-
NapVHWUHT KOTepeHT 6ynmaraH Kucmaapu, Y3 Tabpudura MyBOPuUK,
Tekuc éputuaraH (OH XOCWUA Kunaau Ba HaTuxaja MHTepdepeHLMOH
MaH3apaHUHI KYpUHYBYAHAUTU (KOHTpacTAuru) nacasjgu.



Tapkubura KOrepeHT EpyFAUKHWHI Yy YAyWU KUPraH Ba yMyMmuii
WHTEHCMBANTM 6UP Xun 6ynraH WyHAaln WKKW facta MHTepgepeHuns-
nawraH XonHuW Kypub umkamm3. Y xonga xap 6up EpyfnuMk gacracu-
HUHT WHTeHcuBaMrmum /1 = 7/, + (1— V) /1 KypuHuwaa E3nw Mym-
KUH. By epaa YHr TOMOHAaru OGWpWMHYM KyllunyBuu 6y facTtanap Tap-
KMbugarn KorepeHT EpYyFAUK WHTEHCUBAUIUHU, WKKUHYM KYLUUIYBYM
KOrepeHT 6ynmaraH EpyfiuK WHTEHCUBAWTUMHW udoganaingn. WHTepge-
PEHUMOH MaH3apa EpUTUATAHAUTUHUHT Y3rapyByaH TallKUA 3TYBUYUCUHU
thakaT Te6paHULINAPHMUHT KOTEepPeHT KUCMU XOCUN KUNafu, LWYHWUHT YUyH
(13.3) ypHura kyihngarn ugoga xocun o6ynagu:”

/002/-1[1+ yco32nT] = 21x[l —y + 2yco52nT].] (13.5)

OnguH ainTuaraHnapra MyBoguK, TypiuM amnauTyganu Tyna KOrepeHT
jacTtanap xonugaru cuHrapu, EpyfFanKHWUHE KOrepeHT 6ynmaraH (1—y)
KUCMU Teknc éputunrad ¢oH xocun kunagum ((13.3) ra TakKocnaHr).
(13.5) ra MyBO(MK, MHTEP(EPEHLMOH MaH3apa KYpPWHYBYAHAUTU

y = ETx—ETT = ¥y [(13.6)
ETax ET\n

KuiAimaT Kabyn Kkunagw.

WyHpan Knunmb, WHTephepeHUMOH MaH3apaHWHT KYpPUHYBYaHIUK
napameTpu uHTepdepeHuManawlyBun EpyFAnMK TYNKWHAapugarn Ko
repeHT EpyfFauK xuccacura 6eBocuTa TeHr 3KaH. BuUHoGapuH, mMaH3apa
KYPUHYBYAHNUTUHKN Ynyaw 6yHpan xonnapga 6y €pyfFnuk fgactanapw-
fary KOrepeHT TalKWA 3TyBYMAApP WHTEHCUBAWUIUA XWUCCACUHU aHUK-
naw MMKOHWHK 6epagu. KucmaH KorepeHT 6YnraH épyfnuk TyFpucu-
farum macana yMyMUApoK KypuHuwpaa 22*§ ga maxcyc paBuwpga Kypub
YynKunagu.

14- §. OnTuKaga KOrepeHT TY/AKWHAAP XOCWA KWauL

TaxpubaHUHTKypcaTMLWMYa, WKKW MyCTakun EpyfFaukK MaHb6awm,
MacafiaH, MKKWU LiaM KU XaTTo EpyFAUK uymkapaéTraH 6up MaHOGaHWHT
TYP XWN WKKU KACMWU (Pa3OHUHT 6Up coxacura EpyFamnk TYNKUHNapu
tobopaéTraH xonga 6us nHTepdepeHUNIHN KYpMaiM13 Ba WHTEHCUB/NK-
nap KyWunuwumHu Kang kKunamus. OnguHru naparpadnappa 6aéH
KMNWHIFaH MabaymoTAaH KelinH, an6atTa, 613 6yHaan Taxpnuba HaTuxa-
napuHu EpyfauK xakupgarun TYNKUHWUI TacaBBypfiap HOTYFPUAUTUHUHT
nCootn ne6 xucobnain onmainmus. bapkapop (KysaTunaguraH) WHTep-
(hepeHUMOH MaH3apaHWHI WYKAUTM MaHbGanap KOTrepeHT TYnKuWHnap
t060pMaETraHANTUHUTNHA O6UAagNPUWN MYMKWH. BuHob6apuH, 6y Xon
MaH6anap t6opaéTraH TYNKWHAAp MOHOXPOMATWK 3Mac 3KaHAUTUHU
6ungupagn (K. 12-8). XaTtTo MOHOXPOMATUK/IUIA MabHOCMAA 3HT AXLWIN
xucobnaHraH maH6anap (cuipaknawraH rasfap EpyfFAuK YMKapuLin)
6unaH umwnaraHga xam 613 MycTakun MaH6anapfaH uMHTepdepeHUMs
XO0CWUM Kuna ofiMacinurumMmns xed 6up MaH6aHWHI KaTbUil MOHOXPOMATUK



EpYFNNK HypnaHTUpmac-
AUTUHKW ucboTnangu. by
(huKp nasepgaH  6oLka
6apya EpyfFnukK maHbana-
pura Teruwnnamp.

AMMO nasep Hyphna-
HULWIVHWHT HOKOpKU Aapa-
Kafja MOHOXpOMaTuK 6Y-

VW TYpAn XUN WNKKK
4.2- pacM. VIKKM Typnu nasepjaH uuKapuiaraH nasep HypnaHTupaéTraH
WKKWN EPYFNMK fJacTacufaH ONUHraH WHTepdepeH- BPYFANK [ACTaNnapuHUHT

LMOH MaH3apa.

MHTepdepeHLUaNaHuILINTa
UMKOH 6epagu. 4.2- pacmga TYpau XWA WKKW naseppaH xocun 6yn-
raH pgactanap WHTepepeHUUOH MaH3apacUHWHI MUKPOGOTOrpammacu
KypcaTunraH; EpyfiMK WHTEHCUBAUTUHWUHT MakKCUMyM Ba MUHLMYM-
napu faBpuil TaKCUMAHULIW aHUK KYpuHWG Typmubawu.

NaszeppaH 60owka xakMkKuUii malibanap HyplaHULIMHUHT MOHOXpPOMa-
TWK 3Mac/lUTMHWUHT, 6MHOGApPUH, WKKW MyCTakun Epyfaumk MaH6anm uum-
KapaétraH TYNKWUHNQpPHWHT KOFepeHT 3MacCAUTUMHUHT (U3NK cababuHm
TYWYHULW KUAWMH 3Mac. XakukKaTaH xam, EpyFnnk atompga 6ynagurad
npoueccnap okubaTmja YMKagM Ba UKKW MyCTakun Epyfiuk mMaHbaunpa
6up-6upn 6unaH 6ofFnaHMaraH atomnap Hyp umkapagu. byHpait atom-
NapHUHT xap 6upuga HypfiaHuW Mpoueccu Xyfa KuUcKa BakKT [aBOM
3TM6, HYp uMKapull éku aTtpodgarm aTOMAapHUHT Xanakut Gepuwin Ba
ywa atomnap 6unaH 6ynaauraH y3apo TabCUp HaTMXKacupa 3Heprus
ncpom Tydalnm HypnaHuw npoueccn ysunagu. XaTTo aTtpodaaru
aTOMNApPHUHT XaNnakuT 6epyByYM TabCUPU MUHUMYMra KENTUPUATAH 3HT
Kynaih xonnapfa xam «MyHTasam» HypJiaHULW CeKYHAHWHT 103 MUMJINOH-
gaH 6up ynywnapuaaH OpTUK 4aBoM aTMmaiau. EpyFnauk uukapuiau
TyXTaraHugaH KelinH aTom fiHa EpYFAUK TYNKUHNapU 4dukapa bownawu
MYMKWH, 6UpOK 6y TYNKWHNapHWHI 6GownaHfuy gasacu 6owkaya 6Y-
nagwn, an6atta. LUYHWHr y4yyH MaHa WyHAalk MYCTaKMn WKKW aToMm
HypnaHuwnapu opacugarn gasanap gapkKuxap Kancu AHrFMHYypRaHUL
akTu 6owmnga, SbHN GaBKynogaa Kucka BakT opanatub ysrapub Typagu:
6yHpain maH6anap KOrepeHT 6YynmaraH TYAKWHNap 4YukKapagu Ba ynap
XOCWUA KUATaH OHWIA WHTepgepeHUMOH MaH3apanap LWYyH4Ya MK Te3 Ba
6eTapTnb y3rapub Typaguku, 6u3 ¢akaT ypTraya MaH3apaHu, SAbHU
EPUTUNTAHNUKHUHT TEKUC TaKCUMAAHULIWHU Ky3aTamMus, Xo0noc.

[emak, WKKW KOrepeHT TYNKWUH XOCUN KWAWLW YYyH TYpNu Xun
MycTakun aToMaap HypnaHuwmn apamaingn. bupok ®peHens(18161i4.) tha-
KaT OuprrHa aTOMHUHI (BKM XUNC XOoWnawraH atomnap rpynnacuHuHI)*

* Arap Hyp uumkapaéTraH WKKWU aTtom 6up-6upura Xypa AKUH (TYAKUH Y3YHAU
rura HucbataH KMYHK Macodaga) 6ynca, y xonga ynap myctakun 6yna onmaigu;
OUPUHWUHT HYPNAHULLIW WKKUHYMCUTA TabCUp KWAULWIM MyMKUH Ba YNapHWHI Hypna-
HAWIW Mabfiym fJapaxaja KorepeHT G6YnuW» MYMKWH, feKUH 6y Xxonga aromnap
BasMATM amanga 6up-6MPUHUHT ycTura Tywmnb kKonagu. ,



HypnaHuwunaaH (an6aTtTa, yMyMuid Ke-
ANG YMKUWAUTK Tydainm KorepeHt
6ynaguraH) TYNKWUHNQPHUHT  WKKK *
CXKTEMCCUHM XCCUN  KUAULW YYyH N
oiganaHuW MYMKUHAUTUHU  KYp-
caTAu. BYHUHT yuyH uukapunaérrad
HYypnaHuwHM (KanTapul EKN CUHAU-
puw Aynu 6mnaH) UKKU OKMMra ax-
patuw sa ynap Typaum (X Ba
nynnapHu yTrad, ynapHu KalhTagaH
yypawTupunw 3apyp. WyHaalh kuamno,
6up maHb6agaH (aTtomgaH), NeKuWH Typ-
NN BaKTAA YUKapWUATaH TYNKUHAApPHU
yypawTupamus, 6up TYNKUHHUHT UK-
KWHYMCUra HUC6GaTaH KEYUKMLLIN LIYH-
fall KNUYMKKKW, ByHAa T}>nkuHnap KO-
repeHT 6ynagn (TYNKUHNAPHUHT WK-
Kana rpynnacu aTOMHUHT 6Up Hyp-
NaHWLW aKTura Teruwnnaunp). y
®peHenb  MaHb6afaH KenaéTraH
EpYFIUKHN 6ump-6upun 6unaH '180 ra
AKWH Oypyak TallKua kunras WKKU
Ky3rygaH (®PpeHeNHWHT Kyl Kys3-
rycu) kantapmb” Taxpmbaga 6y ycyn-
HM amanra owwupan. 4.3- pacmga
Hypnap Wynu kypcatunraH. 5 paH 4YMkKkaH Hypnap AA 3KpaHra etub
6opmaingn, YyyHku ynapHu KK napga Tycub kKonagu. 5 mMaH6aHWMHT xap
6up atommgaH AA 3KpaHra y3yHAuru “Typniua 6YnraH WUKKW WyngaH
6opaéTraH Ba WYHWUHT YYyH 6up-6upura HucbataH KeuymkaéTraH Tyn-
KMHNap kenagu. 5 gaH kenaétraH xamga / Ba // ky3rynap KanTtapaét-
raH TynkuHnap ryé 5 Huur | Ba Il Ky3rynapgaru maBxym Ttacsupu 6yn-
mMuL Ba 52 Mabbbanap 4YmMkapaéTraH KOrepeHT TYNKUHMAPHUHT WMKKW
cuctemacmpaH ubopat. by TYynkuHnap AA 3KpPaAHHWHI TYpAu HyKTa-
napura 6upop tasanap gapku 6unaH Kenagu, yHu 5 Ba 52paH akpaH-
HUHT Teruwnu HykTacuraya 6ynraH inynnap tapku aHuknangm. Lly-
HUHT YYyH 4.3-pacMja WapTau paBullifa KypcaTunraHuiek, aKpaHHUHT
TYpAW HyKTanapugaru €puUTUATaHAuK Typauva 6ynagu.

4.3- pacM. DpeHenHUHr 6UKY3rycu.

15- §. VIHTepdepeHUNOH CXeManapHWHI acocuii
XapakTepuctukanapu

dakaT 6aéH KMAMHraH Taxpubaga amac, 6anku 6owkKa Kyn UHTep-
(hepeHUnoOH Taxxpubanappa (cxemanapga) xam HypnaHyBuu 6up mapkas-
HUHT UKKW TacBUMPUHMW GepaguraH mocnamanap épfaMmmaa MKKW KOTepeHT

B—2284



TYNKWHNApP MaH6aM X0CUN KWAWHUWKW 3apyp. Bu3 3Hr myxum 6Gapua
TacunoTnap Xyjga paBllaH KypuHaguraH 6up cxemaHu 6atadcuMnpok
KYypu6 umkamms.

Buite 6unuH3acum HoMM 6uUNaH Mawxyp 6ynraH 6y cxema AnameTpu
6yiimua KecunraH nuMH3a épgammuga amanra Oowupuaagun; NUH3aHWHT
MKKana sipMum 6up~bupuaaH o03rMHa y3oknawTupunagun, wy Tydainnm

HYpNaHyBUYM 5 HYKTaHUHT WKKU Ba 3 2 XaKUKUI TacBUpWM XOCUN
6ynagu. fApum nuH3anap opacuparv épukHu K 3kpaH énub Typagu*
(4.4-pacm).

Ba 3 2napfaH KenaéTraH MKKanaépyfamK OKMMU YCTMa-yCTTyLl -
raH coxafjauHtepdepeHumns 13 6epagu. VIHTephepeHLUMOH MaligoHaaru
M HYKTQHWHT EPUTUATAHAUTU NUHTeP(EPEeHLNANaWYBYN UKKA HYPHUHT
nyn dapkura 6ofnmk. Ly cxemagaH KYpuHMLIKMYa, MHTepdepeHuuana-
WYBYM EPYFAUK OKMMAapu # ¢a3oBuil 6ypuyak ynuyamnapu opkanu
6enrmnaHagu, 6y 6ypuyaknap KaTTaquru facTtafapHUHI yCTMa-ycT
TyLuraH KMCMMapUHU aHUKJIOBYM Hypnap opacugaru 2<p=
= b6ypuyakka 60fnuk 6ynagn. by 29 6ypyak ycTma-ycT
Tyws3aH gacTanap anepTypacu geb atanagu. 2<p 6ypyakHUHI Makcuman
Kuiimatn 3&” || 8r(¥r Ba 5 X || 32K7 wapTtra mMoc Kenagu; 06y
X0N4a 3KpaH u4ekcusnumkpa XxbinawraH 6ynagu. Opatpa 2cp 6ypuak

E

4.4- pacm. bBuite 6unuHsacu.

= 20 —sueKCM3 Yy30KAAIM 9KPaH XOANW Y4YYH yCTMa-ycTt
TYywyBuYu pactanap anepTypacu; ~ P5P ~ 20)— EE 3KkpaHHUHI Mapkasuii- M
HyKTacu y4yH WHTepthepeHLns anepTypacu.

* Buiie 6unnHsacuHn 5~ Ba 52 nap 5 HWUHr MaBxym TacBupnapu 6ynagura

KWAnM6 uvwnatuw xamMm MyMKWMH. MaBxym TacBupnapfaH KenaétraH fgactanap KucMaH
yCTMa-yCcT TYyLWMWMN YYYH NWH3AHUHT YpTacupaH 6up 6ynak kKecmb onuvw Ba KonraH
UKKW KUCMHU GUp-Gupura sKMKNawWTupuw 3apyp.



6UpMyHYa KM4YMK 6Ynagu, 4yHku akpaH 575" ra HucbaTaH kaTTa 6yn-
raH yeknu W macodaga >xoinawraH. 2¢ anepTypaHWHr KaTTalurn WH-
TepepeHLMOH MalfoHHUHT 6ypyaknum ynyamnapuHu udoganangu,
6y MalifOHHUHT ypTaya EpuTunraHnurun 5, Ba 3 2 maHb6anap Taceupna*
PUHWHT paBWwaHAMrn Ba O6ypuyaknum ynuyamnapura 63fnuK. VHTepde-
peHuMa MalngoHW OpKanu yTraH Tyna OKMM LWy MaifgoH to3ura Ba, AemMak,
2t 6ypuyakka nponopunoHananp. NHTepdepeHuMoH maligoHaa uHTepde*
peHuua Tydainnm EpUTUATAHNNK TaKCUMOTWU Yy3rapagu, SbHU UHTep*
thepeHUMOH nofocanap xocun 6ynagu.

5 faH 4MKu6 MHTepepoMeTPHUHT xap 6up TapMmofu opkanu M ra
KenaéTraH MOC Hypnap opacugaru 2co 6ypyak M HykTafgaru uHtep-
(hepeHLMOH 3MPEKTHN aHWUKNOBYM HYPAAPHUHT EAmnuw 6ypyarngaH
néopat. Amanga 6y 6ypuyak MHTepepeHUMOH MaWJOHHUHI Xap KaHnaw
60olKa HyKTacK YYyH xaM YwaHgan kuiimatra ara 6ynagn. by 6ypuakHu
6u3 MHTepepeHuns anepTypacu fed atainmms. WHTepdepeHuus maii-
JOHMAA YHra 2W Hypnap yuypawwuw 6ypyarm Moc 65'11M6, YHUHI KaTTa-
anrm 2 w bypyakka TacBupnap dcal Koupjanapu opkanum 60ffaHraH.
JKpaHraya 6ynraH Mmacota VYy3rapmaraHga 2  kaH4ya KatTta 6Yyica,
200 WyHYa KaTTa 6ynagw.

WNHTepdepeHLa anepTypacUHUHI 2c0 KaTTanuru MaHGaHWHI pyxcat
3TUATaH ynyamnapura Kyn 60fnuK. Hasapusa Ba TaXpubaHWHI Kypca-
Tvwunya (K. 17-8), uHTepdepeHuns aneptypacu opTuwim 6GunaH maH6a
KEHFIMTUHWUHT pyXxcaT 3TuaAraH ynyamnapu, AbHU Xanum aHukK UHTep-
(hepeHLMOH MaH3apa KypuHaguraH xongaru yndamnapu Kamasgu.
EpUTUATraHANK MaHBaHUHT KeHraurura nponopuuoHan 6ynraHu Ty-
thaiinu, nHTeptepeHLUa anepTypacy opTraHja MHTeP(EpPeHLMOH MaH3a-
paHUHI épuTuaraHnuru kamasgu. LUy 6unaH 6upra, uHTepdepeHumns™
nawyByYn EpyFAUK OKUMMAPUHWUHI WHTEpP(EepeHLUUOH MaH3apa yavam-
napura 60fnuMK 6ynraH kattanuru, 7-8 ra mysogumk, ® = B oli wudoga
6unaH aHuknaHagum (MaH6a Y3 cupTura yTkasunraH Hopman nyHanu-
wmpaa HypnaHagum ae6 ¢apas kunammus). MaHOGaHUHT B paslwaHauru
y3rapmac 6ynraHga OKWM KaTTanuru 0<2 Kynaintmara 60fFnuk 6ynagm;
OyHAa loKopuaa aiTunraHnapra MyBOMK, WHTepdepeHuMsa anepTy-
pacu kKaH4ya Knumk 6ynca, O WyH4Ya KaTTa 6ynagun, ycTma-ycT TyLyBYx
facTtanap anepTypacu KaHuya KaTTa 6Yynca, 2 wWyH4Ya KaTTa 6ynagu.
Mabnym 6Up WMHTEp(epeHLMOH Ccxema WHTephepeHUMOH MaH3apa Y-
YaMMapUHUHT KaTTa Ba EPUTUATAHAUKHUHT AXWW 6GYANWUHM TabMUH-
nai onagumMun, feraH mMacanaHu MyxokKama Kuiuwjaa ycTMa-yCT TYLIYBYM
facTanapHuHr 2 anepTypacuMHM KaTTa Ba aliHu BakTAa WHTepdepeHums
anepTypacuMHNW KWYMK KWW MYMKWH EKU MYMKWUH 3Mac 3KaH/IUTUHIA
xucobra onuw Kepak.

Buile wnHTeppepoMeTPUHUHT acocuii xycycuaTtnapu 4.5-pacmpga
YMYMUIA  KYpUHWWIAA TacBUpAaHraH xap KaHgaln WHTepgepeHLMoH
cxemafa TakpopfiaHagu. =

5] Ba HyKTanap Hyp 4yMkKapyBuuM 5 MapKa3HWHI 4Yu3Maja Kypca*
TUAMaraH MHTepepoMeTp ONTUK CMCTeMacu épAamuia X0CUa KUMMHTaH



4.5- pacM. YMymMuiA MHTepdepeHLUOH cxema.

AP 3P — 200 — nHTepdepeHLma anepry| acm :51M52 = 20y 6ypan—8P HYp-
napavHr  yypawmw 6ypuaru; 5,5 — MNe —H OM — O} HyKTaga nyn
q)aplgm A= —(I"— 2A2/1(4x-| 142).

TacBupnapuamp*. by Hyktanap 5 HYKTaHWHI XakuKuil TacBUpPU Xam,
MaBXyM TacBupu xam 6yna onagu. XXymnagaH 5 HykTa 6y HykTanapgaH
6upn 6unaH yctMa-ycT Tywuwun MyMKuH (Jlnoilg cxemacw, K. nactja
4.8-pacm). WMHTepepeHuns anepTypacu 2 @ Ba y 6unaH 60fFanK 6yn-
raH 2 X 6ypuyak KeHrnuru 2b opkanu 6enrunaHraH épyfnauk maH6aum-
HUHT pyXxcaT 3TUaraH ynyamuHu aHuknangu (k. 4.5-pacm). Xap kaHpgai
NHTepepomMeTpaarn MHTepPepeHLMOoH MaH3apaHu XWUcob KUAWLW YYyH
53 Ba 52 napHuWHr y3apo >XoMnawuwWHU Ba ynapHWHr EE 3kpaHra
HucbataH TyTraH BasuATUHWM 6unuw kudos. Arap EE akpaH 556 2 uu-
3UKKa nepneHAuMKynsap xonnawraH 6ynca, y xonga 13-§gaH KypuHu-
WK1Ya, WMHTepgepeHUNOH nofocanap KOHUEeHTpuK alinaHanap (5X Ba
53 ¢okycnn ainaHuw runepbonougnapuHu YKkka MepueHankynap Te-
kmcnuk 6MnaH KecraHga xocun 6ynraH kecumnap) 6ynagu. EE 3”paH
5757 ypM3ankka napannen 6ynraH xonga WHTepepeHUMOH nofnocanap
ruiiep6onanap KypuHuwmuga 6ynagn; maH6a HykTaBuii maHb6a 6ynraHga
(cthepuk TYnkuH) OM > 5552 wapTt Tydahknm nonocanap napannen
TYFpW umsMknapgaH kam apk kunagn. Opgatpa maH6a cudatmpa pas-
WaH éputuaraH Top TUPKULW OAUMHWUG, Y CUCTEMaHWHI CUMMeTpus Te-
kucnurura (buite 6unmnH3zacm Kecurura, PpeHenb 6GUKy3rynapu kup-
pacura Ba xokKasonapra) napannen 6ynagn. MaHb6a OGyHAal 4M3nKu
mMaH6a 6ynraHga (UANUHAPWUK TYNKUHNAP) YHWHT TYpau HyKTanapupgad
Xx0Cun 6ynraH WHTep(epeHUMOH MaH3apanap 6up-6upura HucbaTaH
ynsma TeKucnurura nepneHaumkynsap pasuwpga (maHba 6yinnab) cwr*-
XuraH 6ynn6, EE 3KpaHaa Tupkuwra napannen WHTepgepeHunoH
nonocanap 6epagu; WyHAAKKUANG, MakCMMyM/aIap Ba MUHUMYMAap Tak-
CUMMAHULLM MacanacUHU eymll YYyH YU3Ma TEKUCNTMAArM MaH3apaHu
KYpn6 4YMkKuw 6unaH yerapanaHca 6ynagu. by oxupru XonHu xmcob

Knnannmk (k. 4.5-pacm).

* VHTepdepeHLMOH cXeManapHu TacBupnap sfcawl Kowganapu éppamupa TekLy
puw meToaM Mypakkab WHTepdepomeTpnapHu| xucob kunuwga xypga Goiganu.
Mpodp. A. H. 3axapbeBCKUI 6y METOAHU W3YUN PUBOXKAAHTUPraH Ba Y3UHUHT
KuTobmnaa 6aéH kumnraH: A. H. 3axapbeBcKuii, WHTephepomeTpH, 1952.



&52= 21, wy 5X52 gaH akpaHraya 6ynraH macopa OM=W 6YncuH,
57 Ba 52 faH 3KpaHHWHT 6umpop N HyKTacurava 6ynraH Macodanap Moc
paBuwpga ir Ba Wr 6yncmH. Arap 5, Ba 52 cuHgpasanm (¢ = 0) 6ynca,
y X0n4a Mapkasuii mMakcumym ypta umsukna M HykTaga étagn (5XM —
— 521, = 0). '

3KpaHHUHT M faH kK Macodaga ETyBuM xap KaHgalh N HyKTacura-
ya' 6ynraH wWynnap dapkn (4 = W2— i#Y) Hu 4.5- pacMgaH aHuKNaLl
OCOH:

4 =02+ (k+ D\ "\=02+ (H-1)\

$ = (c/2-1- ar) (62— a?) = 2H Z.

8KU

L Ayn dapkn 6mMp Heya TYNKWH Y3YHAMKKa TeHr Ba XaMma BakT

Ba 12 faH aH4ya Kuuuk 6ynagu. LLUYHUHr yu4yH + d2= 2™ peb
xucobnaw MymkuH, 6yHaa i = OJI. WyHpah aHukiukga cl= +
+ 112\ = &2—42\. [emak,

A= /2111 (15.1)

Kyn xonnapga 3kpaHraya 6ynraH O Macota 21 faH aH4ya KaTTa,
WYHWUHT YYyH i ~ O, sbHK
A = H21,10. (15.2)

ByHAaH KeWinHrn Myxokamaga 6M3 MOHOXPOMATUK EpyFAMKAAH
tholijanaHank, fe6 tapas kKun-amus. SHAM TYNKUHAAPHUHT MOHOXpOMa-
TUK 3Macnuru (KorepeHTAMK WyKAurn) 6unaH 60FnnMK 6ynraH acocui
KMAMHYUNMKaaH ®peHenb ycynu Tygainnm KyTuarad, TYAKUHNAPHK
MOHOXpOMaTUK Ae6 xmcob6nab npuHUMNMAN XaTo KUAMalimMus Ba Xucoob-
napHu coppanalwitTupamus, xonoc. TYNKUHAAPHWUHT KaTbWiA MOHOXPO-
MaTUK 6YIMacnmrn xakMkKuin KysaTuayBuM MaH3apara kKaHgai y3rapuu
KUPUTULLIN KeWWH KypcaTuniagu.

MaH6a X y3yHAUKAW TYNKuHNap tobopaétraH 6YNcuH. TYNKUH Y3YH-
nuKnap opkanu wudoganaHraH uyn gapkm 4 —H2ub = TK 6ynmb, T—
NXTNEpPUiA (BYTYH EKM Kacp) COH MWHTepdepeHuMs TapTUGuHu 6enru-
naign. 13- § ga KenTupunaraH xucobnapra MyBouK, EPUTUATAHINKHUHT
K ra (Bkm T = 2HUXW ra) 60FnMK paBuwpa ysrapuwn (UHTepdepeH-
UMANaWyBYN TYNKWUHAAPHUHT a aMnauTygacu TeHr 6ynraHga)

A2 = 4a2co32n 0 H= 4a2co32nT (1i.3)

topmyna 6unaH TacBupnaHagu. by dopmyna T HuHr 6ytyH (0,1,2...)
KuiimaTnapuga makcumymnap, apumnm (1/2, 3,2, ...) KkuiimaTnapuga mu-
HUMymnap 6epagu.
|8&> 4.6- pacmga (15. 3) ctopmyna udoganahgurad épuTUAraHanK rpadu-
rm TacBUp/aHraH.
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4.6- pacm. WKKu Hyp uHTepde-
peHuuanawraHuga sKkpaHpa épu-
TUNXaHINK TaKCUMIaHWULLW.

T HuHr 1 ra ysrapuwmra Moc”Ke-
NYBYM KYLIHU MakcuMyMmnap €Ku MUHM-
MyMiap opacuparu macoda, SbHU

. (15.4)

mMacoda MosoCaHUHT KeHTrAuru gennagu.
By dopmynagaH kypuHuwmya, O Ba X
y3rapmaraHga MaHbanap opacugaru 21
Macoa KaH4a KM4uMK 6Ynca, nonocanap
WyHYa KeHr 6Ynagu. MonocaHUHI KeHr-
UTVHU  HYPNApHUHT  UHTepdepeHLus
aneptypacu 6unaH 60fnnkK 6ynraH 2T yu-
pawmw 6ypyarv opkanu mgoganall OCoH.
2wy Oypyak ogatga Xyja Kuumk 6ynraHu

a —érkTunraHaMKHUHE  H kooppueata  cababnm,  4.5-  pacmfaH  KypuHULIWYa,
HKUMACKU cu@aTtngarn rpyqurm, 6 — —_
g)lgpaHu' épMTmncrbaHn#rMHMHrp q)cxemawu( 21 = 2100, fAbHu
K= X\2T. (15.5)

lMonocaHWHI KeHrAUrK 3akpaHravya 6ynraH 1) macodara 60fnukK 6ynu6,
3KpaH y3oknawraH capu 4yekcm3 KatTanawa 6opagu. LUYHUHT yuyH
MHTep(epeHUUs MNoNocanapuHUHI BGypyaKkIn KEHTUTU TYLYHYaCUHU
KUpUTUW Makbyn 6ynu6, y maH6Ganap olnawraH >ohgaH KysaTuna-
AvraH KyLWHW Makcumymnap opacugarn 6yptaknu macodagup. lMono-
CaHWHT 6ypyYaknu KeHIIUru:

§=$P = (15.6)

MaH6anap opacugarm 21 macoda KaH4a Kuuumk 6ynca, 6ypuaknm
KEHTNUK WyHYa KatTa (MHTepepeHUMOH MaH3apa WyHYa MNWPUKPOK)
6ynagm.

VHTepepeHUMoH TaxxpunbaHn kunmb kypub, «$, 6 Ba | macodanapHu
ynyab, 6uU3 EpPYFNUK TYNKUHUHUHT XY3YHAUTUHM Tona onamus. ByHpaii
ynuawnap E&pyfFank TYNKWHNAPWU Y3YHAUTWHU fgacTnabKu aHuknaww-
napfpaH 6upun 6ynn6, ynap 3Hr 4eTKM KU3UA Hypnap TYNKWUH Y3YHAUTK

8000A = 800 Hm,

KUH y3yHnuru aca 6 = 4000 A = 400 HM 3KaHNUTUHKU KypcaTraH 3gu.

TaBcuthgaH Mabnym 6ynuwimnya, 613 hakaT MOHOXPOMATUK EpPYFNNK
(X Xyfma aHMK KuiimaTra ara 6ynagu) 6unaH ww KypraH xongaruHa
UHTepdepeHUNOH MaH3apa EpyFpoK nosocanap 6unaH axpanraH Kec-
KWH Kopa mnofocanap Haeb6aTnawwvwwugaH wnbéopaT 6ynaguw. Amanga WH-
TepepeHLMOH Taxpunba yUyH y3yHAUKNapuU Xyfja Kam apk Kunaguran
TYNKUHNAp Tynnamy axpaTaguraH paHram wuwa (EpyFauk @uabtpu)
6unaH mMaH6aHu Konnaw kKudosgup. Arap maHb6a ok EpyFnuk tobopaér-
raH 6ynca, y xonga WHTepgepeHUMOH MaH3apa paHrauM nonocanap
HaB6aTnawunwmngaH néopat 6ynagn, 6yHaa >:e4 kaep 6yTyHNain KOPOHFM

X21.

TakpubaH = 3HI 4YeTKM OuHadwa Hypnap Tyn-



6ynmaingmn, UYyHKM 6up TYNKWUH Y3YHNMKKA Oug MUHUMYymnap 6oLwKa-
cura oug mMakcuMmymnaap TypraH koinap yctura Tywagu. Mabaywm
O6Up paHrra oug KyWHM MakcuMmymnap opacugarm 3% macodaHu ynuae,
Oy paHrra Moc KeNnyBYM TYNKWH Y3YHNUTUMHU (TakpubaH) aHUKnaL
MYMKUH.

Ho3nKkpokK 60WwKa MHTepdepeHUMOoH Taxpubanapga (K. 16-8) épys-
AMK GuneTpnapu éppgamMmmnga EpyFAMKHU MOHOXpOMAaTMKNAW  eTapu
ImMac Ba MOHOXPOMATWMK HYPMaHWULL O/UIWIHUHT 6OWKa ycynnapura my-
poxaaT KWAWW Kepak.

16- § Typnm uHTepdepeHUMOH cxemanap

Taknudg aTunraH cxemanapHUHI xaMMacuja yMyMuil UHTepdepeH-
LMOH CXeMaHUHT (4.5-pacm) Myxum xycycuatnapu 6op. YnapgaH 6ab3u-
napuHu Kypué umkamus.

a. ®dpeHenHUHr o6ukysrynapu (k. 4.3-pacm). 5 HUHT
Ba 32 MaBXyM TacBMpnapu KOrepeHT TYnKuHnap MaHb6anapn 6ynagu.
Ky3rynap opacmgarn a Oypyak KaH4Ya Kuuumk 6ynca, JIx52= 21 macoda
LWYHYa KWMYMKPOK Ba, GMHOGApPWMH, WHTepPdEepeHUMOH MaH3apa LyH4ya iin-
pukpok 6ynagn (k. 17- mawk). VHTepgepeHumsnawysynM pactanap Xa-
AN KUCMaH yCTMa-yCT Tylla oOnaguraH Makcuman (as3oBuii GypuyakHu
3"BACN || 320C2 Ba 5700] || 32B2C?  waptgaH  TonuayBuM 2 =
=/- C"3CN = C232C2 6ypuak aHuknangu (K. 4.3- pacm). byHaa 3k-
paH eTapnuya y3oxga (Hasapuii TOMOHAAH YeKCcu3 y3okda) >KolnawraH
6ynmwmn Kepak..

KaiTuw KoHyHnapura acocaH, 2 = 2a, 0Oy epga a — Ky3rynap
opacugarn 6ypuak. LyHpaalh kunamb, ycTMa-ycT TywyB4YM pAacTanap
aneptypacu 2a faH katta 6yna onmaingun. Yeknum macoaga >KoinawraH

4.7- pacM. ®peHeNHUHT 6unpuamacu.

Np$p = — EL, aKpaHHWHI MapKkasHii M HyKTacu yuyyu WHTeptepeHuHs anepTy-
pacu; "1%3&% = 2 — YEKCH3 y30KAaru 9KpaH XO/NH YYyH yCTma-ycT
TYWwyBYN Aactanap aneprypacu.

5/\



3KpaH YuyyH 2 <2a. 2c0 = /1 P8P wuHTepdepeHLunsa aneptypacu Xam,
AbHU KalTraHgaH CYHI aHuya Yy30Kgarn 3KpaHHUHT 6upop HykTacuga
yupawmnb, uHTepgepeHnawyByYn Hypnap Xy@gTu opacugarn 6ypyak xam
2a KkuiAmatra ara 6ytaam. 4.3- pacmga 5X2 gaH udeknu macoaga >oii-
nawraH 3KkpaH MalAOHWHUHT Mapkasuii M HyKTacu YYyH WHTepdepeH-
uua anepTypacu KypcaTuiraH.

WyHpan kunub, dpeHens 6uky3rynapuga ycTma-ycT TyLWYBYM
factanap .anepTypacu xam (6y anepTypa MHTepepeHUUsANaLyBYN OKUM-
NapHWHT (ha30BuUiA BypyarnHu aHuknangn), mHTephepeHLMa anepTypacu
XaMm 6Up Xun kuiimatra 3ra 6ynm6, Kysrynap opacugarum a 6ypuyak kat-
Tanurnra 6ofnuk. byHpgaH 15-§ pga alTunraHnapra acocaH, ®peHenb
6uKy3rynapu kartta Ya4oBnuM WHTep(epeHUMOH MaH3apa XO0CUN Kuna
onmMacnuru Ba 6y Kypuama [eMOHCTpauus y4YyH YHYa ApPOKAU 3mac
aKaHnurn kenub umkaau. byHpaH Talkapu, eTapauya KeHr uHTepde-
pPeHUMOH mofocanap X0CUa KUAWLW YYyH WL BakTuaa Ky3rynap opacu-
parn 6ypyakHUHT KuiMaTnapu Kuyumk 6ynuwm Kepak, aliHW BakTja
Ky3rynap 6MpuKKaH >oiga nofoHava Xocun 6ynn6 KOAMacAUTUHU Ky-
3aTM6 60puW KepaK, aKC X0nfga MofoHaya Kywumuya nyn gapku Xxocun
Kunagm.

6. ®peHenb 6unpusmacu (4.7-pacm). YCTMa-yCT TYLUYE
un gacTanapHWHr Makcuman 2d anepTypacu 3KpaH Yekcu3 ysokga 6yn-
raH xonra Moc kenagu Ba 5°5”MN | 520/?2 Ba 5X00r1 | 55 202
wapTtnap 6unaH aHWMKnNaHagu.

3KpaH 4Yeknu macodaga XxolnawraH xonga 6y aneptypa 6upmyHua
Knunk 6ynagu. 2w = /- P8P uHTepdepeHuns anepTypacu ycTma-ycT
TYWyBYM facTanap aneptypacufaH 6upMyH4a KU4Yuk (MHTepdepeHUuns
anepTypacu 5752 gaH 4yeknu macodafa >KoMnalwraH 3KpaH y4YyH Mail-
OOHHUHT MapKasuii M HyKTacu y4YyH KypcaTWiraH; MaifoHHUHI 6ouika
HyKTanapu ydyyH Z2w'amanga yuwa kuiimatra ara). 5°5, macoa KM4uk
6ynuwunra, 6uMHOGApPWUH, MHTEP(EPEHUMOH nonocanap KeHr 6ynuwwura
IpUWINLL MaKcaamaa GUNPU3MaHuUHT CUHAMPUL Bypyaknapu Xyga KN4k
KUnn6 onuHraH; wy cababnu amanga uHTepgepeHLmns aneptypacu ycT-
Ma-ycT TyWwyBYM facTtanap aneptypacupaH dapk kuamangu. LLUYyHUHT
YUYH, XyAuu O6uKY3rynap xonupjaruiek, 6unpusmanu cxema XOCWJ
KunaguraH wHTepepeHuns MaifoHU Kuuuk 6ynagu.

4.8- pacMm. Jlnoipg Kysrycu™

MHTepdepeHuus  anepTypacu M

HyKTa yuyyH 20 ra, M' HykTa

yuyH 20'"rsa TeHr. Kyary Tekuc-

TMMMAaH YYOKNalIWAraH capu WH-

TepgepeHyms  anepTypacu op-
Tagu.



B. Tnoig «Kky3rycwu (4.8-pacm). MaHbagaH Tynna-tyfpu
KenaétraH gacta 6unaH Ky3ryfgaH TyfFpu 6ypyakka skuH 6ypuak ocTuia
KaTraH gacta uHTepgepeHumanawagun. LyHaaih knunnb, 5 maHba Ba
YHUHT KYy3ryfgaru 5 mMaBxym TacBUpU KOrepeHT TYnkKuHnap maHb6anapu
6ynaaun.

®PpeHenb caemanapujad gapknu paesuwpaa, Jinoing cxemacupa 200
UHTepthepeHUns anepTypacu WUHTCPPEPEeHUUSHUHT 3KpaHHUHT Kalicu
xolinga TekwupunaétraHura Kyn 60fAuK 6ynagu. By >Koli MmaigoH
mMapkasura (Ky3ry TeKUCAUrura) kKaHdya fiKMH 6ynca, 2w WyHYa KUYUK
6ynagn (K. 4.8-pacm). LLUYHWHT Yy4YyH 3KpaHHWHI KY3ry TeKuUcaurura
AKWH HYKTanapu y4yH KuécaH KeHr maHbanapgaH oiganaHuil MyMKUH
Ba Kypunmafja eTapnuyva EpyFAMK Kyuu XOCWUN KWUAUMHaguraH 6ynagu
<k. 17-8); ammo 6yHfAa Ky3ry TekucnurugaH 6upop macogana nonocanap
&nnnb ketagu.

rr Epyfank KyuumHu owwupaguranH cxema (P. Monb)
(4.9- pacm). 5 maHbGagaH KenaéTraH EpyfFAMK tOMKa ficcu-napannen nnac-
TUHKAHWHT (CNIOAAHUHT tONKa AMNPOFM) WKKWM CUPTMAAH KailTafgH; nnac-
TUHKaHWHT | KanuHaurn 0,03—0,05 mm gaH owmarign. LyHpah Ku-
nmb, 5 HMHr 5X Ba 52 MaBxyM TacBupnapu KOrepeHT TYAKWHAap
MaHb6an 6ynagu. Arap cnioja uumja CUHWLW Hasapra ofuMHmaca, 5,52 —
= 2/, 20)"=/-P5(3 wuHTeptapeHuunsa anepTypacu WHTepepeHUNOH Mmaii-
fJo4y HykTacura, sbHuM 0 6ypuakka 60fnuk. UYusmagaH (4.9- pacv) 20,
HU TOonamus:

2w = /- P5£> = —— b5L20,
A+K

6y epga A —50 — maHb6ajaH cnioga-

raya 6ynraH macota, K = AL —cnto-

fJajaH 3KpaHrava 6ynraH Macoda.

| (0,05 ™M) macoga A K

(»500 cm) gaH aH4Ya KWYMK 6YynraH-

NNTK yyyH, xaTto 0 = 45' 6ynraHga

XaM uMHTepdepeHUNs anepTypacu Xy-

Aa Knuyuk 6ynagu. LUyHra myBogMK

MaH6a  yn4yaMMHK KaTTa  Kunaunb

(macanaH, cumob namna), 6uHOGapuH,

KaTTa EpYyFNuUK OKUMU BepajuraH Ku-

nn6 TaHnab onuw MYyMKWH. LUYHUWHT

YUYH 6y cxema EpUTULL KYYUHWU OpT-

TMpagun Ba  OCOH [emMOoHcTpaums

KUUHULLN MYMKUH. VIHTephepeHLoH

ManfOHHNAT 6ypannM ynaamn okyna 4.9- pacm. Kyunu éputaguraH cxema.
KatTa. bup Heuya kBagpart CAHTUMETD  \ oooosoy  vaokaarn skpanusr M Hyk-
0311 cnrpa ﬂl‘lpOFVI,EI,aH(*)OVI,an'IaHVI6, Tacu yuyH WFTepdepeHuMsa  anepTypacu.

I x a KUYMK 6YnraHanru YyH eapan
YOFPOK CUMOG NamnajaH ayauTopus YRS K oo ehmmran, e



WIMNW Ba IeBOPUHN 3ranfioBuy EpKWMH WUHTepgepeHLMOH MaH3apa OfuL
MYMKWH.

A ®mK Macoa aH4a KaTTa (6up He4ya MeTp) 6YNraHM yyyH 3kpaHpga
XyAa KeHr uHTepdepeHUMOH nonocanap Xocun 6ynagun. XakukaTaH
xam (k. 15.5),

n_ A %A K

2N I 51120
UYHKM yuypawmw Gypuyaru
/ 511 20
20> =
A+ K

6yHM um3mafaH Kypuw ocoH. A 4-K = 5 M pe6 xucobna6 0= 45°
Ba A= 5-10-5 cmM YyuyH = 5 CM 93KaHWHM TOomamu3. MaHOBaHUHT
ynuamu (~ 10 mm) 5> 2 macoagaH (»-0,1 MM) aHya KaTTa, LYHWHT
YUYYH MaHb6aHWHI Tacsupnapy fJespnu OyTyHNal ycTMa-ycT Tyllagu,
ammo 6y wuwra xanakut 6Gepmalign, an6atta.

o FOHr cxemacwu. HHI MeTogMAa YCTMa-ycT TYLIYBYM KO-
repeHT TYAKWHAAp NpuUHUMNUan >xuxatgaH 6owka Wyn 6unaH xocun
KnnuHagn (4.10-pacm).

EpkuH éputunrad 5 TUpKUW EPyFAMK maH6an 6Ynub6 xusmart Ku-
nagn, yHpa épyfFnmk TYNKuHMW Ba 52 MKKW TOp TUpKMLWNapra Tywaaun,
O6UHOGapWMH, ynapHU ailHW 6Up TYNKUH DPOHTUHUHT TYPAU KUCMAapu
éputagn. 5” Ba 51 KMUuK TewwuknapiaH yTraH épyfFnuk gactanapu gudg-
pakuma okubaTmpa KeHrasgu Ba KWCMaH YCTMa-ycT Tywwub, xyaau
6olWKa WHTep(epeHUNOH cXemanapfaru cuHrapu, MHTepdepeHuus Xo-
cun kunagu. HOHr cxémacupga o = 57550 wuHTepepeHumnsa anepTy-
pacuHn 52Ba 53 Tupkuwnap opacugarn macoaHuHr 5 gaH 545, rava
mMacoara Hucbatu aHuknangu.

4.10- pacm. KOHr cxemacw.

A5,55, = 2M — MaiifloOHHNHT xap Kriugaidi HyKTacu yuyu WHTepde-
penyms anema)qcm; — YeKcus ysokgaru
3aKkpaH X0/ yu>H >cTMa->cT T>W>buM factanap anepTypacu.



FOHr 6upuHuM 6ynu6 (1802 ii.) Wy KycuMHAa amanra OLWWpPUraH
UHTepepeHLns Xo0aMcacuHN Ky3aTam* Ba 6upuHUM 6ynkK6 amnautyganap
KYWNUAMWKW NPUHLUUNUHU aHUK 6aéH Kunmb, nHTepdepeHUUs xoauca-
CUHUWHT cababuHu kypcatan. By TaXpubaHUHT TapKXU axaMuaTu Xypa
KaTTa. bupok 6y Taxpuba TankuH KWAUW y4yyH GUPMYHYA KMANHPOK,
YYHKKN 6y xonga TYNKUHHUHT MKKU KUCMKW KalTuw xoaucacu (6UKY3r”h)
8K cuHuw xogucacu (6unpusma) Tydainnm 3mac, 6anku gudpakuyus
xoamcacu cababnmu yupawaaun. by Ta*xpuba gutpakymara 6afuinaHran
oynumpaa 6atadcun Kypub umkunagw.

17- §. Epyfnnk maH6an Yn4amnapuHUHE axamusitu,
®a30BMil KOrepeHTNNK

Bapua amanuii uHTepepeHLUMOH cxemanapfa EpyFINK MaHOGAWHUHT
ynyamnapu kKatTa axaMuaTra ara aKaHAMruHu 6u3 Kyn mapra TabKupi-
naraH 3guk. Arap MaHbaHWHr ynyamnapu EpyfFAUKHUHT TYJAKWUH Y3YH-
ANTULaH aH4Yya KM4ukK 6ynca, y xonga xamma BakT KeCKWH UHTepgepeH-
UMOH MaH3apa xocun 6ynagau an6atta, YyHKM MaHOGAHWHT xap uaHjai
HyKTacMpaH WHTephepeHUNOH MalgoHHWHT 6upop M HyKTacura Ke-
naéTraH EpyFANKHWUHT Wyn apku 6up xmnbynagum. AMMO amanga 6u3
ofatfa pYFAUK TYNKUHW Y3YHAUTMAaH aH4YyakaTTa ynyamnm maHbanap
6unaH uw kypamus. KOkopuaa 6aéH KUAMHraHura myBoguk, MaH6aHuUHT
6up HykKTacu Tacsupnapu 6YyamMuwl MOC HyKTanapfaH 4YukaérraH Tyn-
KuHnap y3apo uHTepdepeHuuanawagn. LUYyHUHT yuyyH MOC HyKTanap
opacuparnm macoga 6unaH TakkocnaHaguraH ynuyamnu maH6anap 6yn-

4.11- pacm. 2b3T 0 =
WapTHU YuKapura gomp.

m Cxemacy XuxatugaH byHra yxwaw TaxpubaHun 1665 wWunga [pumanbinm kKu-
nné KypraH, ammo y 5 Tupkuwcmd wuwnab, M3H6a cucatmga 6esocmTa KyéwpaH
thoinfanaHraH. XuCcob6HMHI Kypcatvwmnya, 6y LwwapouTha TUpKWULINap opacujarn Mmaco-
ha Mpumanban Taxpubacuparmya 6ynraHga wHTepdepeHUMs xogucacu 3 bGepmac-
NINTU Kepak 3AW, YYHKW EpyFnnK MaH6au cudaTufa onmHraH KyEwHWMHT 6ypyaknun
ynuamn katta (1/2° uvamacupa). pumanbin KysaTraH épyf Ba KOPOHFM nosocanap,
yamacu, KOHTpacT xogucanapu (K. 93- Mawk;) Tydainnm xormn 6ynraH 6ynca Kepak.



raH”xonga”acnmpga Kyn’>Ky@pT KCrepeHT MaH6rnap Xxccun KuaraH Kyn
MHTepepeHLMOH MaH3apanap ycTMma-ycT Tywaau. by maHsapanap 6up-
6upura HucbataH CUM/KUraH, oKkmbaTaa, HaTMXKaBUIl MaH3apa GKpMyH4Ya
glinnraH 6ynagu Ba MaHGanapHWHI KEeHrIWrM KatTa G6YnraHga WHTep-
(hepeHUMOH MaH3apa amanga KysaTunmaii Kkonagu.

4.1lbpacmpaa TacBUpNaHraH yMyMUA UHTep(epeHUMOH cxemara
acocnaHi6 Ba MaH6aHWMHI 2b KeHrAMrum 6unaH 2 W WHTepgepeHyns
anepTypacu opacuparm MmyHocabatgaH ¢oiiganaHk6, maH6a ynyamna-
PUHWUHI WHTepepeHLMOH MaH3apa KeCKUHAUTMra KypcaTaguraH Tab-
CUPUHM MWUKAOPUIA paBuwIa udoganal MYMKUH..

AB— KeHrnuMrn 2 b 6ynraH ynyamnu MaH6a OYACMH. Y3okaaru
3KpaHga 5 HykTagaH (MaH6a ypTacmpaH) Xocun 6ynraH WHTepPgCpPeH-
unoH Makcumymnap 50, 5r, 5| Ba X0Ka3o HykTanapja oinawwuo,
KeHrnury aB 6ynraH nosnocanap xocun Kunagu. MaH6aHUHT YeTugaH
(macanaH, A HyKTagaH) Xocun 6ynraH WHTep(epeHLKOH MaKcuMymaap
A0, Ar, J1, Ba X0Ka30 HyKTanapja >Xonnrwwub, ynap MaH6afuHr yn-

Yyamnapura Ba cxema napameTtpnapura 6oFnmk  6ynraH 5d10 kaTTanunkka
cumkural 6ynagu. by cmmxumw 5M0= 5/1—P.I/Inrap|/|r|/1napra yXxuwaly,

5A=b, FfC= 21, PM = i 6enrmnap Kuputk6, 3iA0= b—-— -
151N ®

= by 51N0 3KaHWHKU Tonmamu3. 21 Macoga aHuya KaTTa GYNraHauru yuyH

NONOCAHUHT KEHrINTUHN xuccbnawpga (15.2) dopmynagaH amac, 6an-
kn (15.1) cdopmynagaH QoiganaHkw Kepak. MaH3apa mapkasujaH y30kK-
nawiraH capu i HUHr 6up 03 y3rapuwuy Tydakinm no/.oca KeHrauru 6up

4 12- pacMm. bup-6bupura HucbataH cu/mKuraH uHTepde-
PeHUMOH MaH3apanrpbkKHr >'cT\r-\cT

LWTpux Ba WykKTaEWi NyHKTrp ufdlK.rap 6unaH 6Gupukyn Ba MK-

KUHYM WHTepdepekLMCH Mak3apriapra Mrc Kenyb4u arpu Yuafknap

KypcaTtunran; TyTal rrpu YM3FK H*TuUrka»:ii MaH3apara Mcc Ke-

nagn; a—*/4 noncca Kajap CW/MDKULW, Xann aHUK MakCuMymiap

Ba MUHMMyMAap KysaTunagu; 6 —V» nosoca Kagap CUMKKL, TEKUC
EPUTHATAHNUK.



03 y3rapca-ga, amuw 6y ysrapuil KaTTa 3Mac Ba YHM xuco6ra onmaca
xaMm 6ynaav. [lemak, nofoca KEeHrnury eb=

Arap 6Hp nonocanap (5 gaH xocun 6YnraH nonocanap) cucTemacu-
HUHT WMKKUHYMcura (A gaH xocun 6ynraH nonocanapra) HucbataH cun-
XUWKN nofioca KEHrNUTMHUMHT  Apmura etca (5Q010=1/2 X), y xonga
MaH6aHVUHT 6up sipMmpaH xocun 6ynraH uHTepdepeHUMOH MaH3apa WK-
KWHUYN ApMngaH xocun BGynraH MaHzapaHu 6yTyHnaih Yaunawtupub to6o-
pagu Ba MHTepdepeHUMs KysaTuamangu. CumKULW  KWAMaTh KaTTapok
6ynraHga (5010>1 2 3/ makcumymnap siHa KypuHagu. 50/10 =e® 6yn-
‘raHga (MakcuMymnap ycTMma-ycT TyliraHga) ynap sHa pasluaHfnaliagm,
NeKnH 6y xonga ymymuidi €pyr oH Kydasam, MaH3apa KaMpoK KOHTpacT-
m 6ynubé konagu Ba MaHOaHWHT KeHrMrM  sHaja olwraHja WHTep-
(hepeHUMOH MaH3apa acTa-CeKUH Wykonagu.

(15.3) hopmynagaH doliganaHnb, WHTeppepeHUMCH MaH3apa KOH-
TPaCTAUTMHUHT MaH6a KeHrIMrum owraH capu y3rapuwuHU MUKAOPUI
XuxatgaH xuccénaw MyMKuMH (K. 43-maluk).

Arap 50"0 cumKUW Nofoca KeHrAUTUMHUHT TaxMuHaH 1/4 ynywnpaH
owmaca (5010< 14 «B), y xonga mHTepepeHLMOH MaH3apa eTapauya
KEeCKMH 6Ynu6 kKonaeepaan (4.12- a, 6 pacm). [emaK, KeHr MaHb6ajaH

XOCWN 6YnagnraH UHTepQepeHLMUSHH AXIUN Ky3aTWIl WapTuHu b~ 51Mco<;

< 1/4 —K éKu
2b5IMw< 1/4 N (17 1)

KYPUHULINAA E3UL MYMKUH.

By wapT Takpubuii xapakTtepga 6ynuwmnra kapamacfaH, yHW MaH-
6aHUHT pyxcaT 3TUAraH ynyamaapuHu xuciibnawga acoc Kunmb onuu
MYMKWH. .

(17.1) MYHOCa6aTHUHT MyXUMAUrK Tydainnm, yHu fHa 6utta 6up-
MyHYa YMyMWUApOK ycyn 6unaH TakpubaH acocnawl MYMKWUHINTUHK
Kypcatamus. KeHr (2b) maHba-
faHxocun 6ynraH nHTepdepeH-
unMaHnM  ymsmaga (4.13-pacm)

KypcaTunamaraH nHTepgepomMeTp
épgammpa Kysatanuk. WHTep-
(hepOMETPHUHI  UKKW  efikacu

opkanu ytrad / Ba Il Hypnap
2 @ ra TEHIr UHTepdepeHLms
anepTypacuHu aHuKnaiau.

MacanaH, 5 HykTagaH (MaH-
6aHWHIr  ypTacufaH)  YMKKaH
Hypfiap 3KpaHHWHT KaHAanaup
6up HyKTacmaa MaKCMMyM XO-
CWUN KuaraH 6yncuH. MaHb6a-
HUHT 4YeTKM A HyKTacumpiaH ak-



PaHHWHT Yla HyKTacura kenaétraH Hypnap (MA + 5710 ra TeHr
Kywumua nyn gapkura ara 6ynagn, YyHkm A 11 Hyp Wynm 5// Hyp-
HUKngaH MA kagap opTuk, A | Hyp Wynn 81 HypHukmpgaH 33U Ka-
pap kKam 6ynagn. MA — 571/ = bb5IM (0. WyHaain knunnb. A HyKTa-
[aH 3KpaHHWHI KapanaéTraH HykKTacuradya Kywmumya nyn dgapku
2 &1M o) 6ynagn. Arap 2b3w co< 14 X 6ynca, y xonga UHTepgepeH-
LMOH MaH3apa Xxanu yHuya 6y3unmaraH 6ynagu. A Ba 5 ra HuebartaH
aiTunraH rannap maH6aHWHIYHr Ba Yyan KUCMWHWHI opacufjarm macoda
b ra TeHr 6ynraH xap KaHfaih HykKTanapum XypTu yuyyH Xam TYFpu-
np.
A pﬂ,elvlaK, WHTepdepeHLMa anepTypacu Ba KeHr mMaH6a ynyamnapuHu
60fnoBun 2b 51N @ < */4 k wapT 6GaxapunraHga WHTephepeHLNOoH
MaH3apa paBllaH 6ynubé KypuHUWM MYyMKUH. AnepTypa 180° (o =
= 90°) 6ynraH, AbHU WHTepdepeHUMAnaWyBYn Hypnap TaxMUHaH
Kapama-kapwu nyHanuwnapga 6GopaéTraH Xxycycuii xonga MmaHb6a
ynyamMn TYNKUH Y3YHAUTWHUHE 1/ X YyAylWwunaaH KUYMK 6YnMwun Kepak.

4.14- pacmpa TacBupnaHraH Oy XO0nHU 6eBocUTa XMCO6 KUl
0COH. MaH6aHuHT ypTacuaaH (5 HykTagaH) Ba 6upop yeTmgaH (macanaH,
A HyKTajaH) 4YukaéTraH Hypnap ysokjaru 3KpaHHWHT 6Mpop HyKTa-
cura AX X+ 152 = 2b iiyn tapku 6unaH etnd kenagu. Arap 2b —
= 1,2k 6ynca, y xonga 5 HykTagaH xocun 6y/raH makcumymnap A Hyk-
TafaH xocun 6ynraH MMHUMyMAap yctura Tywaaun; AB maHbaHUHT van
Ba YHI APUMIapPUHUHT MOC HYKTanapu Xy®Tun y4yH XaM XyAau WyHpaw
6ynagun. WyHpain kunmb, 2b = X 2\ 6ynraHaa MaH6aHUHT 6up apmugaH
Xocun 6YnraH WMHTeppepeHLUMOH MaH3apaHW WMKKUHYU SpMUAAH XO0CWA
6ynraH maH3apa cypkawTupagn. KoHCTpacTaMK sxwu 6ynmb Typuwmn
YUYYH 2b KeHrnuMk 14 A paH owmacamru kepak, abHu (17.1) wapTra
MyBOGMK 0 = 903 6ynraHga 2b = 141

EpyFNINKHUHT Typnu MaH6anapugaH tKopu gapaxaga KypUHyBYaH
(KOHTpacTnn) MHTepgepeHUUOH MaH3apanap X0CWUA KWW WMKOHUATU
mMacanacuHu tokopuparngaH .60owkKavyapok HykTaum HasapfaH xam Tek-
WMPUL MYMKWH.

MacanaHUHI fiHTM4Y4a KYAMAUWKWHW 6upAaHnra KOHKpeTaawTupuL
YUYYH HOHIFHWHI MHTepepeHUNOH Taxpubacu cxemacura Mypoxkaat
Knnannuk (k. 4.10- pacm). Taxpuba 5 TUPKULWIAM GUPUHYM 3KpPaAHCU3
yTKasunanTu, épyFank MaHbaum aca 5, Ba 53 TUPKMLWAN 3KpaHHU 6GeBO-
cuTa éputAnTu, feb6 dapas” Kunamus.

Arap EpyFNVKHWHI HYKTaBWiA MaHb6ay TUPKULLIW 3KpaHAaH Yy30Kaa
XoinawraH 6ynca, y xonfa WHTep(epeHLMOH Kypuamaga Kupuw Tup-
KUK  6YnMaraHnurugaH  UHTep(epeHUMOoH MaH3apaHUHT  KYpPUHYB-
YaHIMru Kamalimaingu. XakukataH xam, 6y xonga HyKTaBuin mMaH6agaH
UNKaETraH EpyFAMK TYLKWHAAPUHWUHT Siccu TYNKWH (POHTU MKKana
5] Ba 52 Tupkuwra etn6 6opagn. ByHuHr okmbatmpab] Bab2TUpKULL-
napra eTraH TYAKWH PPOHTW Kucmaapuaa TebpaHuwnap amnnutypga-
napwn TeHr 6ynagu Ba Wy KucMmaapgaru tebpaHuwinap korepeHT Tebpa-
HUWnap 6ynagn. EPYFAUKHUHT HYKTaBWiAi MaHGauHu an6atra Tup-



KWWAM 3KpaH cuptura 5,5, Kecma ypTtacupaH YTKasuaraH Hopman
ycTura XonnawTupuw xam Kepak 6ynmai konagu. Arap XaTTo HYK-
TaBuii MaHb6a Tupkuwnapra HucbataH HOCMMMETPUK >KoWnawraH 6ynca
XaM, ynap épuTUAVNLWIWHUHT KOFepeHTauru bysunmaingu. 5a Ba 52 Tup-
Kuwnap akuHupa épyfFnuk TebpaHuwnapu 6up xun ¢asa 6unaH amac,
NeKWH, y3rapmac ¢asanap apku 6unaH 03 6epnb Typagmn, 6y Xxon wii-
Kana TUpPKULW EPUTUANLLIUHUHT KOTEPEeHTAUIU wWapTura 3ng 6ynmangu.

HykTaBuii 8pyFank mMaHb6amHWHr5x Ba 52 Tupkuwnapra HucbaTaH
HOCMMMETPUK >KOWNaWraHNUTMHUHE SArTOHa OKMbGaTWM 3KpaHAa KysaTu-
NaéTraH WHTep(EepeHUUOH MaH3apaHWHT MOC cumkuwuanp. WHTepb
(hepeHUMOH MaH3apaHUHT KYPUHYBYAHAWUTM KaMaikMaihgn, NeKuH y
56 2 kecma ypTacura HucbataH HOCUMMETPUK >KoMnawagu, OyHM
HO/IMHYM TapTMGAN MapKasuil WHTepPepeHLMOH Mo/a0ca Xam paHrcus
6ynaguraH ok EpyfankK UHTep(epeHUMACUHM Ky3aTulifa OCOH nalikall
MYMKWH.

Xynau LWYHWHTAEK, WHTep(epeHUMOH MaH3apaHWHI KYpWHYBYaH-
AVruUra TUpKULWAap opacugarn MacoaHuHr Y3rapuliy Tabcup Kum'-
mMaingmn, nekuH 6yHAa MaH3apaHWHr as3oBuili aaBpu (MHTepdepeHLNoH
nofocanap opacmparum macoga), anbartta, TUpKWLLIIap opacugaru maco-
thara Teckapu nponopuuoHan y3rapagun. 3HAM 5 XBa 52 TUPKMLWIAK
3KpaHra HykTaBuii maHba to6opaéTraH pgacTa amac, 6anku Typau Hyk-
Tanapugarv TebpaHuwnap y3apo poca KorepeHT 6ynmaraH facTa Tyuwa-
&TraH 6YncuH. MacanaH, KeHr Epyfauk MaHbaugaH doliganaHraHja
3KpaHHW MaHa LWYyHAal KUCMaH KOrepeHT EpuUTULl MyMKUH. 5, Ba 52
TUpKULWINap opkanu TapkanaéTraH épyfFiMK gactanapu xam OyTyHnai
KOrepeHT 6ynmaingn, 6y aca TMpKULWNap opkacuaa >KomnawraH skpaHaa
Ky3aTunaguraH uHTep(epeHUMoH MaH3apaHWHI KYPUHYBYAHAUTUHU
KamaiTupagn.

By xon xypaum Tapkubura kore- > ,
peHT 6ynmaraH EpyFfauMK  xmuccacu y
KyWunaraH  TeHr NHTEHCUBANKAN
EPYFNNK facTanapuHUHT okopuga Ky-
pné yTunraH WHTepepeHunacu Xo-
nura yxwanau. 13-8 ga uHTepepeH-

LUMOH MaH3apaHWHI V KYpUHYBYaHMN-
M UHTepgepeHUmnAnawyBun EpyFank
fpacTanapu Tapkubura KupraH kore-
PEeHT EPYFAUKHUHI y Xuccacura TeHr
oynuwn kypcatunran agn (k. (13.6)).

WyHpan kunm6, HOHr cxemacu
6yinya yTKasunraH uHTephepeHUnoH
Taxxpuba 5] Ba 52 Tupkuwnapra
eTn6 KenyBunm EpyFANK JacTacu Kecu-

mMuaarn TebpaHuwnap y3apo KaH4ya-  4,14° pacm. 'Arap MaH6aHUHI KeHr-

nnk KnrpanT YKAHNUTWWN AHWOSALW anrn 26 < 1/4X 6ync 180° ra _gKuH
IKaHAUTUHU aHUKNaLW bypuak ocTufa uHTepgepeHums 6yAun-

I/IMKOHMFITI/IHVI Gepap 3K3H. B3 5~ WM MYMKUH.



TUPKULLINAP opacupary macodaHu y3raptupub Ba ailHU BakTAa ynap op-
Kacupa XolinawraH skpaHga MHTephepeHUNOH MaH3apa KYypuHyBYaHIN-
rMHU yn4yab, TUPKULIAW 3KPaHHU EPUTYBYM EPYFNNK AacTach Kecumu-
HUHT BYTYH t031aa TebpaHuLwLiap KOrepeHTAUTMHA TEeKWUpuw MyMKUH.
EpYfFAMK  [acTACUHWUHT y Tapkanagurad WyHanwimura nepneHgmkynsap
6ynraH kecummpa 6yHaal TeKWMPULL HaTUXANAPUHU MUKAOPUIA XKUxat-
JaH XapakTepnaw Y4YyH ha3oBuii KOrepeHT/NUK TYLWYHYacu KUPUTKU-
nagm.

KOHr cxemacupga WHTepepeHUMOH MaH3apa KYpWHYBYaHANUTUHU
5] Ba 52 Tupkuwnap opacuparn Macoara 60fIMK paBulga  aHUK-
NalWHWHT MUKAOPUIA HaTukanapu 6y TuUpKuWAapHW EpUTYBYN EPYFNUK
jactacu KyHjanaHr KeCMMWHWHI AuameTpnapupaH 6upu 6yinab da-
30BUIA KOTEPEHT/IMKHM aHWKNalW UMKOHUHKM 6epagn. LLlyHra yxwal yn-
YyawnapHu 5] Ba 5 2TupKMWwnapHUHT 6ol Kava XonawraHuga 6axapno
Ba YNapHU EpYFNUK AaCTaCUMHUHI 6olKa AuameTpu 6yinnab cumkuTub,
JAaCTaHUHT 60WKa AnameTpn Oyiinab asoBUil KOFepPeHTIUKHU aHuKnalw
MYMKWH Ba X0Kaso.

Arap KynnaHaéTtraH Epy*nuK gacTacuHW HYKTaBWii EpYyFAMK MaHbOam
ynkapaétraH 6ynca, y xonga a3oBUi KOTepPeHTIMK EpYFNMK Aactacu-
HUHT 6YTYH Kecumu 6Yimya 6up xun 6ynagu Ba 6bupra TeHr 6ynagum, 6y
aca, anbatTta, MOHOXpOMaTUK EpyFAMKAaH (oijanaHuw wWapouTuja
NHTep(epeHLMOH MaH3apaHUHI KYPUHYBYaHAUIM Makcuman 6ynuwura
MOC Kenagu.

Arap épyfnmk pgactacmHum 55Ba 52 Tupkuwnapra HucbataH CuM-
MEeTPUK >XOWnawraH KeHr EpuMTru4 >XWCM, MacanaH, AUCK 4MKapaér-
raH 6ynca, y xonga 6y épyfamkK pacTaCUHWHI Kecumu 6yiinya asoBuii
KOTEPEHTAMKHU TEKWUPUWHUHT cudaT HaTUXKacUHWU ONMHAAH aiTuw
KWAWMH 3mac. PaBlwaHkn, (a30BWii KOTEPEHTNMK fJacTta KEeCUMUHUHT
mMapkasu fKkMHuga makcuman 6ynagu. byHpaH Tawkapu 5 XBa 52 Tup-
KALWANN 3KpaH TEeKUCAUTMAAH JUCK Y30KfalraHu capu épyfiamk pacta-
CUHUHT (ha30BWI KorepeHTAUrnm owunb 6Gopaaw.

BaéH KunuHraH TacaeBypfap coxacufa Ba (Pa3’OBUIN KOTepeHTAUK
TywyH4yacupaH toiganaHraH xonga HKOHTHUHT UHTepgepeHLUoH Tax-
pU6acMHUHI TpaguuMOH amanra owupunuwmga 5 Kupuw TUPKULWINK-
HUHT ponu KyhuparugaH wubopat. ByHpali Tupkuw 6ynmaraHja éku
YHUHT KEHFUTU aH4ya KaTTa 6ynraHga 5, Ba 52 TUpKULWNapHU EpH-
TyBUM EpYFANK pJacTanapu asoBuii  KorepeHT O6ynmaiign, OYHUHT
okubaTmga WHTepdepeHUMOH MaH3apa KYpuUHYyBYaHAUIW HoOAra anna-
Hagu.

53, 52 Tupkuwnap opkanu yTaguraH EpyFaAuK TYNKUHNAPUHWHT
KUCMaH KOFepeHTAUIW TyllyH4Yacura acocnaHwb loputuaraH mynoxasa-
-nap, ys3-y3upaH Mabnymku, naparpad 6owmga TUAra OAWHTaH yla
xo4mncanapHu—eEpyFanMK MaHb6anHUHT Bypyaknu ynyamnapu owraH capu
NHTep(epeHUNOH nonocanap KYpUHYBYAHAUTUHUHT KaMalULWUHN N30X-
na6 o6epagun. TagoByT (hakaT Mynoxasa wpuTuw ycynupgagup. [Ma-
parpa 6owmnga KeHr EpyfFank MaHOAUHWHT KUYUK 3NeMEeHTULaH YuK-



KaH EpYFNNK XOCUA KuaraH MHTepepeHLMOoH MaH3apa TonunaraH Ba 6y
MaHOGaHUHT TYypnuM KUCMNapuiaH KenraH EpyfFauK XOCUA KWATaH WH-
TepepeHUMOH  MaH3apanap  WHTEHCUMBAWKAAPU  WWFUG  YMKWAT-aH
341; TaxAnMa KUANMWHWHE 6y ycynupa HaTuXaBuii MaH3apaja nonocanap
KYPUHYBYAHAMUTN MaHBGaHWHT TYpAM KUcMaapura TeruwsaH nofocanap
BA3sUATUHUHITYpANYA 6YnMLIKN okmbaTnaa Kamaliran agn. IKKMH4u ycyn-
fa5reab2Tupkuwnapga o3 6epaétraH Ba 6YTYH KeHr €pyfnmMK MaHb6amn-
HUHT HYpRnaHWWKWAaH Xocun 6ynraH EpyFavk TebpaHuwwnapu pactnab
Kypn6 unkunagn. by TebpaHuwnap Tyna KorepeHT aMac 3KaH Ba Mono-
canap KypuWHyBYaHAUru kamaihimwmn 54 Ba 52 paru TebpaHULLINapHUHT
6y KMCMaH KOr.epeHTAUTMHUHT HaMO&H 6ynuwmanp aeb TankuH aTunagu.
AlTuAraHgaH paslUaHKK, WHTepdepeHLMOH nofocanap KYpuHyBYaH-
NUTW KaMallMWWHUHT pacTnabku cababw EpyfFamk maHb6am 6Gypuaknu
YAYaMUHUHT YeKnuaurn 6ynagnm Ba Mynoxasa HPUTULLIHWHT TakKkoc-
naHaéTraH WKKW ycynum 6up-6upmpaH Gakat MaHBaHWHI TYpin KWUCM-
napu Tabcupnapu. Kailcu 6ockumupga AuFUnMWKM 6unaH  dapk .Kunagu:
6upuHUM ycynga 6y Tabcupnap OXupru  6ockuuga, SAbHU  UHTepde-
pPeHUMOH MaH3apafja WWFMNagM, WKKWHYM Yycynga 3aca opanuk 6oc-
Kuyga, 5, Ba 52 Tupkuwnap >KolhnawraH TeKUCAnkaa nusunagu.
EpyFAUKHUHT nasepnun MaH6anapuHUHT  XycycuaTnapugaH 6upu
ynap HypnaHTupaéTtraH &pyfnuk factanapu kecumunga EpyfFnumk Tebpa-
HUWNapn a3oBUiA KOTEPeHTAUTUHUHT  OKOpWU 6ynuwmnamp. Jlasep-
[aH ymKaéTraH 8pyFfnmk gactacu 6unaH mwnaraHga FOHr TaxpubacuHu
MHTEP(EPEHLMOH CXeMafa Kupuw TUPKUWUCK3 aManra owmpul Mym-
KUHAUTUHU Kylnpa kypamu3. Mabnym 6ynuniimya, nasepHUHT Maxcyc
nwnaw pexmmmaa uHTepgpepeHLMOH MaH3apa KYpPUHYBUYAHAUTUHU Ka-
MaliTupmaraH xonga 5, Ba 53 TupkuwnapHu nasep Aacracu Kecumu
yeTnapuraya cypull MyMKWUH, NeKuH 6yHAa (a3oBuii faBp Kamasigu.

« |
18-8. KyHpanaHr TYynkuHnap wuHTepdepeHumnsacnga
KYTO/MTaHULHWHT POK

13-§ pa KypcaTunraHujek, WHTepdepeHUuMAnawyByYn MKKana Te6-
paHuLW Xam 6up xun hyHanuwra ara, fe6 ¢apas KWAMHraH sgu. Byii-
nama TynKkuHnap (macanaH, xaBofgaru TOBYLW TYNKWHAapu) 6mnaH uw
KYpunraH xonga TYNKWUHAAPHUHT TapKanuw nyHanuwnapu 6up xun
6ynca, Te6paHuwnap MWyHanuwnapu xam 6up xun 6ynagn. TYnkuHnap
KyHAaanaHr (macanaH, EpyFnnk TYnKWHNapu) TYNKWHNap 6ynraH xonga
WKKN TYNKWHHWUHT Tapkanuw WyHanuwu 6up xun 6ynraHga ynapgaru
TebpaHuwnap nyHanuwnapun 6up xun 6ynmMacnuru MyMKUH. Xakuka-
TaH Xam, KyHAanaHr TynKuHaa TYNKUH Tapkanuw nyHanuwura nepnex-
ANKYnap 6ynraH xap kaHpgan WyHanuwpga Teb6paHuw 6YAMWnM MYMKUH.

ONauHIN TeKWUpUWwAa KYypunraH fanaéHnapHu uHTepdepeHLms-
NaWwyBuYn TYNKUHNAPHUHT -TapKanuw RAyHanuwimura nepneHAnMKynap
6ynrax Ba«a BeKTopnap KypuHuwmga wdgoganad, pyFnank TYNKUH-

6—2284



NapUHUHT  KYHAANaHTrAurnuHuW' asTubopra onuw MyMkuH. Kysatuw
HyKTacugarn HaTwxkasuii 5 FanaéH OyHpaih ésmnagu:

5= 4- $2
Ba y Xo0naaa Ky3aTuwl HyKTacumpgarm WHTEHCUBINK

[~52= T+ «+ 25a52

PaBwaHkun, wHTepdepeHUMoH xoaucanap 6y MyHocabaTtgarn 257*2
xan 6unaH TaBcunaHagu. Aemak, KyT6naHraH épyfnnk TebpaHuwinapu
MHTEPepeHUNACUHN amanra ownpuw yd4yH 57 Ba 5a TebpaHuw IyHa-
AVWAapn y3apo neprneHAMKYNap 6ynmaraH WKKU EpYFAUK HYPUHU Yu-
pawTupuw 3apyp. Arap Ba « 2 BeKTOpnap y3apo nepneHAuKynap
6ynca, y xonga umHTepdepeHuns 103 Gepmainan Ba EpPyFAMK Hypnapu
yCTMa-yCT TylWIraH coxa Tekuc EputuaraH 6yningn. WHTepdepeHuns-
nawyBymn TYNKuUHNap 6up xmn kKyTbnaHwraH, sbHWM 5, Ba 52 liekTopnap
napannen 6ynraH xonga nonocanap KYpPUHYBYAHAUTUHWUHT KuAMaTK
Makcuman 6ynagn. LWyHpaih kunnmb, KyT6naHraH Epyfauk TYNKWH-
NapVHUHT WHTepdepeHUUsaCcHn ynapHUHT amnauMTyfa Ba (asanapura-
rmHa amac, 6ankm KyTbnaHuw xonatura xam OOFIuK.

Tapknbunga 6apuya WyHanuwnum KyHAanaHr TebpaHuwnap 6ynraH
Tabuuin EpyFnnK MHTEPHEPEHLMACUHN XaM Ky3aTULl MYMKUH Ba ofatja
Taxpubaga ariHn ywa Tabuuii EpYFAMKHUHT KOTepeHT gactanapu WH-
TeptepeHumacu 03 6epagu. By macanaHu OWAMHAAWITUPULL YYYH Tid-
6unii BpYFNMKHUHT WHTepdepeHuMsnawyBYn pactanapmgaH xap o6um"
pUHW OpTOroHan KyT6naHraH Ba 6up-6uMpu 6GMNaH xed KaHAain myansH
thaszaBuii MyHocabaTnap OpkKanu O6OfFnaHMaraH WKKW TYAKWH cynep-
nosnumacy KypuHuwmga TacBupnanmms. [lacTanapHUHT KOTEpeHT-
MWK WapTW 6Up XWN KyT6naHraH TYNKWHNAPHWUHT GOLWNaHFNY (asanapu
TEHT OYAnWKUHU 6ungupagun. LUYHUHT yuyyH Tabuuin EpYFANKHUHT UKKK
KOrepeHT jpactackM YCTMa-ycT TylraH »asoga ycTMa-ycT Tyllagurad
MKKWTA MYCTakuni WHTepepeHUNOH MaH3apa xocun 6ynagn; 6y MmaH-
3apa 6up xun KyTbnaHraH MKKM Xy®T TYAKMHAapra mMoc Kenagu.

14-8pa 6aéH KUAMHraHuWra yxwaw, Myxutharu aToMAapHUHT épyf-
MWK YMKapuL npoueccn xakuparuw 3afneMeHTap mynoxasanap épgamupa
XaM X03MpruHa YuKapuaraH xynocara kena onamus. bupop atom wobop-
raH épyfauk KyTbnaHraH épyfaumkaup, amMo Typnau atomiap tobopraH
8pyFNNK Typnuya KytbnaHraH 6ynagn. LUyHUHT yuyyH 613 Ky3aTagurax
Xyga Kyn atomaap HypaaHuwun Tapkubuga MYMKWH 6ynraH 6apua
nyHanuwnap 6yiinya TebpaHnwnap 6ynagn, abHM 6y HypnaHuwTabumi
gpyFankanp. ByHaaH Tawkapu, xap 6up atom épyrauk uymkapa 6clinab
KMCKa BaKTAaH CYHI 8pYFNNK ynmkapmain Kyaau, KeWnH sHrum TebpaHkL
NyHanuwun Ba SiHrM 6ownaHFMy pasa 6unaH sHa EpyFNINK Ynmkapa 6ow-
namgun. bupok, 6up TYNKWHHM WKKWra axpaTuwpgaH kb6cpat 6ynrad
®peHenb ycynu 6y eppa xam épgamra kenagu. NHTephepeHUKOH TaX-
pubanapga 6uMp aTOMHWUHI Y3uM Agesipnu 6up BakTAa tobopaéTraH Tyn-
KWHNapHW, AbHWM 6olnaHfuy ¢asacu Ba TebpaHULW WYHanuwmy 6up xXumn



6ynraH TYnkuHnapHuW yuypawTtupamuns. LyHpah kunmb, Typaum nyHa-
nmwnn KytbnaHraH TYNKWHNap apanawmacupgaH mbopaT Tabunin épyf-
NNKLa UHTepepeHUUSIHU Ky3aTull MYMKWH 3KaH, YYHKU UHTepdepeH-
UmMa KyTbnaHraH aintHu 6up TYNKUHHUHT WKKW KUCMWU opacufja o3 bepaau.

KyTtbnaHraH Hypnap uHTepdepeHuusacu macanacura 6mus XVIII
6o6pa AHa KalTamus.

19-8. TYynKuMHNap MHTepdepeHUMsaCcH XoaMcanapuia KyprmHma
napagokcnap

WKKN KOrepeHT &pyFnuk MaH6am, MacanaH, MaH6a 6unaH YHUWHT
Ky3rygaru TacBupu 6ynraH xonpga atpodparv ¢asofa ax + a2 fgad
an— a2 raya TYpnuM KuWiAMaTnaM amnauTyfanap TakCUMOTW MaBXy[
6ynagn. Mkkana maHb6a X0CWMn KunaguraH amnauTyganap TeHr (ar =
= a2—a) 6ynraH xycycuii xonga HaTuKaBuii TebpaHMLW aMNAUTYyAacK
HOMb Ba 2a faH mMbopaT MKKW uerapaBuil KuiimMaT opacmpa, MOC WHTeH-
CMBAMKNAp HOMb Ba 4ar opacuga 6ynagu.

WNHTeptepeHUMOH MaH3apanapfa Kys3aTunaguraH EpuTuiraHauk
MakCUMyMnapu Ba MUHUMYMAapu, yMyMaH aiTraHfa, Hyp 3Heprus-
CUHWHT KaHaahgup 6owka Typ aHeprusara annaHuwun 6unaH 6ofnaHraH
amac, AbHU MUHUMYMAap Xoinapuga EpyFAUK 3HEPTUACU IHEPTUAHUHT
fowka Typura macanaH, WCCUMK/AMKKa alinaHmalign. byHaa &pyfFnuk
OKMMWHWHT TakKcuMoTwWrnHa y3rapagu, xonoc, okubarga 6up xoinap-
farn 8pUTUATAHAUK MakCMMyMnapuHu 6olka Xoinapgaru MUHUMYM-
nap KomneHcauuanangum. Arap MaH6aHW Ba KY3ryHu ypab onraH énuk
CUPT opKanu YTyBYM 3IHEPrUsSHWU, KeWWH 3aca Wy CUPT OpKanu Ky3ry
o6ynmaraHga YTyBuYM 3HEprusiH xmcobnab umkunca, wnkkana x0/4a
XaM 3Heprusinap TeHr 6ynum6 uyukagn. LWyHpah knnub, anbatTa, aHep-
FTMAHUHT CaKNaHWW KOHYHW 6UnaH Xey KaHAan 3mpausat nyk.

AMMO aH4Yya MypakKkabpokK XO0n1apHU TacaBBYpP KUAULW MYMKWH.
MKKKN KorepeHTMaH6a opacugaru macota 1'2 KgaH knumnk, sbHU5]52 =
= 21 < 1/2"™ peb thapa3 kunanmk. 4.bpacmpaH OCOH KYpWHULINYA,
6y X0n4a WHTEHCUBAMK HONAra TeHr 6YnraH HykKTanapHu Tona onmai-
MW3: XakKukaTtaH Xxam, clr — W2 alimpma xamma BakKT 21 faH KW4YMK Ba
6nHOGapUH, X [aH KWYMK, SbHU HATWKaBU TebpaHUw amnauTypa-
CUHWHI HOMTa alnaHuW WapTu Xedy Kaepfa 6axapunmangu. VIKKMHYN
TOMOHAaH, 00' UM3NKHWHI 6apya HyKTanapu Y4YyH MakKCUMYyMAnNK
WwaptTu 6axapunagu, AbHU Oy UM3UKHWUHT 6apuya HyKTanapuga WHTeH-
cnBnuK 4a2ra TeHr 6ynagu. Ly cogga MynoxasaHWHT Y3ugaH 6y xonga
MUHUMYMAap 6unaH MakCUMYMAapHUHT y3apo KOMMeHcauusacyu Maca-
Nnacu yH4Ya coaja aMaciuru KypuHagu. XakKukataH Xam, XWCOBGMapHUHT
KypcaTumwmnya, 6y xonga MKkana KorepeHT maH6aHu ypab TypraH énuk
CUPT OpKanu BUPAUK BaKT nunga okuob YTyBUM YMYMUA 3HEPTUS KOTEPEHT
6ynmaraH maHbanap xonuaarngaH KkKaTTapok. by epga, an6artTa, aHep-
TMAHUHT CaKNaHWW KOHYHW 6y3unmaingu. bup Xy(pT KorepeHT maHb6a-
HUHT 6up-bupura KypcataguraH Tabcupu Tygannm ynap 6UpnnK BakT-
fJa HypnaHTupaguraH 3HEPrusHUHI XaKWKUIA OpTULLIMHW Kypamus. by



3Heprus maH6anapHW TabMWHIOBYM 3amacnap,raH cnuHagu. Arap 6y*
3amacnap Yeknu 6ynca, paBliaHKW, ynap X03Mp ainTKO yTunraH ysapo
TabCup OKMbaTuga aHYya Kucka mypagatga capiaHk6 6ynagn Ba MaH-
6anap y3 MWKWHKM narapu Tyrannaingn (CyHuMw opTagn).

ByHpain xonnapHW alHuWKca Y3YHAUTW KaTTa 6ynraH paguoTynKuH-
nap 6unaH amanra OWWPKLL OCOH, 6yHAa WYyHAAN TYNKUHNAPHUHT WKKK
MaH6anHW (aHTEeHHanapHu) ApuUM TANKWH Y3YHAMKNAH KMYMK Macodaga
Xolnawtnpuw KuinuH smac. LyHpal Tungarn Kypunmanap aHTeHHa'-
HUHT HYPNaHTUPULL TabCUPWUHM sAXWuUnaigm Ba, OyHAaH Xalkapw,
HypflaHuW MakCUMyMWHU MyailssH HNyHanuwaa 60pul UMKOHWUHK
6epagu (MyHanTMpuAraH Tabcup). YnaphaH npakTukaga kyn goliga-
naHunagu.

20-8. OnTuK iWyn y3yHAurun. ONTUK cucTeManapHUHI TayTOXPCHU3MU

EpYyriuk MHTEPhEpeHUUACUHUHT 6y 6C6aa Taxaun KUAMHraH Xon-
napu 6y xogmcaHu Maxcyc Kunib kypunaguraH Taxpubanapaa Kysatuil
MMKOHWHW Gepafn. AMMO MHTepepeHLMACU Ky3aTunaguraH WMKKU Eku
6up KaH4ya KOTepeHT TYNKUHNap amanja xap kKaHAalh onTuk npoueccaa
yypawagun. Xap kKaHgain moffa opkanu EpyfFauMK TapKanulu, WKKK
MYXUT yerapacuja €pyriuk CUHULIW, YHUHT KanTumn Ba x0Kasonap wy
TypAarm npoueccnapaup. Moppaga épyfavmk TapkanaéTraHja Mojana
Tapkmbugaru anekTpoHnapra (Ba moHnapra) EpyFAMKHUHT 37eKTpoMar-
HUTUK TYNIKUHW TabCup Kunagu. EpyFank TYNKWHM Tabcupuaa 6y 3a-
paann 3appanap TebpaHa 6ownaigu Ba TywaéTraH TYAKUHHUKWUAEK
LaBpan MKKUamMuy 31eKTPOMArHUTUK TYNKUHAAp 4vukapa 6olinangu.
KYWHn 3apsgnap aiiHn 6up EpyfaukK TAAKMHKM TabCupuaa xapakar
KunaétraHnuru Ttydainnu, wukkunamuum 1ynkuHnap asanapu 6yiinya
y3apo 60fnaHraH, SbHW KOrepeHT TYNKWHAap 6Ynagun. Ynap ysapo
nHTepdepeHymsanawaam Ba 6y nHTepdepeHuna EPpYraMKHUHT KakTULn,
CUHWLWMKN, LUCMEPCUSCU; COYMIMWKN Ba WYy Kabu XxopmcanapuHu M30X-
naw UMKOHWHW G6epafgu. AWTKG YyTunraH xoagucanap cababuHm 6y Hyk-
Tau HasapjaH msoxnaw 6unaH Kenrycuga taHkwamui. by naparpadpa
3ca TaBcunaHraH xogucanap TYPKYMUHUHT 6GUp Xycycuil Xonu yctupa
TYyXTab yTamus.

[JacTaBBan WyHW Kalg KWnamu3ky, arap BakyyMmia TYNKWH Te3auru
c Ba TYNKUH y3yHnuru Sp 6ynca, y xonga CUHAUPULL KYpCaTKU4YM n
6ynraH MyxuTga Te3nuk V —c'n Ba TY/AKUMH Y3yHAuK X =X 0'n 6Yyna-
an. WyHra myBoguk, arap TynkuH 6up (n,) mMyxutga nyn, WMKKUH-
um (nr) myxuTtga €2 iyn yTtca, y xonga nailgo 6ynaguradH " asanap
thapku 6yHpain wndoganaHagn:

i3 —2n (hr\ —~/™) = 2n0 (Nnrii2—nA™IXg.

CyHAMpUW KYPCATKUYMHWUHT A N y3yHAWTUra KynatMacu NYNHUHT
ONTUK y3yHAUTW [elinnagm; = (x) 6enru kuputun6, hasanap dap-
K1 ungogacuHn



w= 20 -~ A (20.1)

KYpuHUMILAa €3a 0namus.

Arap (c?]) = (12 6ynca, y xonga p= 0, wyHgan kunmb, arap
MKKW EpPYraMK Hypu WYyNNapuHUHT ONTUK Y3YHAMKNapu Y3apo TeHr
6Yynca, y xonga 6y hynnap onTuUK XuxaTaaH 6up~oupura sKBUBaNeHT,
AbHM Xe4y KaHfai asanap ¢apku kywmanauw. byHpain nynnap Tay-
TOXPOH Nynnap, AbHWM BakTOYyiMnua 6up xun 6ynrad nynnap gennagm,
UYHKW TEeOMETpPUK Y3YHAWUTW TeHr 6ynmaraH 6y nynnapHu Epyrakk
6up xun BakTaa 6ocub YTagm. XKymnagaH, OGMpop OTMK CKClOCa,
MacanaH, NuMH3a opkanu YyTn6, 5 MaH6aHWHT b' TacBUPUHM XOCUN
KunacTraH HypnapHWUHT 6apya Wynnapu TayTOXPOHU3M LWAapPTUHU Ka-
HoaTnaHTMpagu. XakukKataH xaMm, arap apuMm Hypnap TayTOXPOH Hyp-
nap 6ynmaraHpa 3gu, y xonga EpyfFauK TYNKUHUHWUHT Typau hynnap
6yinua TapkanaétraH kKucmnapu 6upop (asanap (apkura ara 6ynap
Ba 5' Aa yuypawraHga 6up-6upuHu cycaiitupraH 6ynap agu.

5 MaH6aHWHI TacBupu 6YnraH 5' HykTafa WHTEHCUB MaKCUMyM
X0CWUn 6ynuwunra 5' HykTara TayroXpoH inynnap 6yiina6 dasanap dapk-
CU3  KenraH anpum TYNKUH KUCMAAPUHUHT OUP-OUPUHK KyyalTupuiLu
cabab 6ynagn. 5 HaH (asoHMHI xap KaHgain" 6owwka HykTacmura 6opu-
naguraH nWynnap ONTWMK XuxaTgaH TeHr 6ynmaingu Ba 5' pgaH 6owWwka
xaMMma HyKTanapfa ys3apo WHTepdepeHuus Tygannm Epyramk cycas-
on. WyHpa kunnb, nuH3aja TacBMP XOCUA KUMWLW aHTepepeHLUoH
appekTaANp. BMHOGAPUH, NWMH3AHUHT TacBUP XOCUN KWYBYU HYp-
nap opacuga nyn dapkm  KUPUTMACAUTMHU KYypub Typubmunus. by
Xynoca MaH6a TacBUPUHW XOCWUA KUYBYM Xap KaHAaih ONTUK cucTeMa-
ra xam Taannyknu.

JINH3aHWHT ypTacu Ba YeTn opkanu YTub GopaéTraH Hypnap #nynm
KaHgah Kunmb TayTOXpoH Wyn 6ynuwun 4.15-pacmpa TYWYHTUPUATAH.
Fapuu reomMeTpuK  XuxaTaaH
8AB5’ nyn 8MM5' iyngaH Kuc-
Ka 6ynca-ga, WYNHUHT NWH3a U4n-
pa yTunaguraH Kucmm Moc pa-
Buwaa karta (AB > MM) 6Yyna-
an. JluH3a wmaTtepuanupa épyr-
NVK Te3NUTUN XaBogarumiaH Kuumk
6ynraHn yuyH NynHuUHF AB Kuc-
Muga Keuymknw 5SM Ba N5' KuUCM-
napura Hucb6ataH 5/1 Ba B8’ Ku-
cMfapga Y3uWHU KOMMeHcauus Kunagu. TayTOXpPOHM3M LWapTu Kyiu-

aarungmp:

*

8A + nAB + B8 =8M + nlld + N8,

O6yHAa « = «2[71— NnUH3a MaTepuanvHUHIT HUCOUA CUMHAMPULL KYpcaT-
Knuu.



21-§8. MoHoxpoMaTuK 6ynmaraH épyrnmK ~actanapuHuHr
MHTepthepeHLUnsicH

15- § aa aiTmb yTMAraHMAeK, MOHOXPOMATMK GYnmaraH pyFanK WH-
TepepeHumnacuga Typam X napra Teruwim MakCUMyM Ba MUHUMYM-
nap TynnamMmugaH néopat Mypakkiib maH3zapa xocun 6ynagu. Arap Amym-
KWH 6ynraH 6apya Kuiimatnapra ara 6ynca, y xonga H= TOX'21
thopmynara MyBOMK, 3KPaHHUHI xap kaHpgali (H) HykTacura maskyp
TYNKUH Y3YHAUKAN EPYFAUKHUHT WHTEHCUBAUTU KYNPOK €KW KaMpoK
TYFpU kKenagun. BuHOGapUH, 3KPaHHWHI Xxap KaHfjal KucMupa aHya-
rMHa EpuTuUNraHnmMkK 6op. Arap MaH6a uukapaéTraH Typau Y3yHIUK-
jarv TYNKWHNap UHTEHCUBAUTU 6Up Xun 6ynraHuga Ba Kabyn KuiyBum
acb6o6 (macanaH, mpean NaHXpomaTuK ¢oTonnacTuHka) 6apya TYNKWH
y3yHAuknapra 6mup xun cesrmp 6ynca sgn, y Xonga MHTepgepeHuMoH
MaH3apaHUHI Xe4y KaHAai u3num Tona onmac 3uK.

VHTepdepeHLMOH MaH3apaHM Ky3aTull MYMKWH OYAMwWK  y4uyH
TYNKWH Y3YHAMKAAp COXacu uyeknaHraH 6ynuwm xamga X BaX —AX
opacuparv 6upop cnekTpan MHTepBanfaH TalwkKapu YMKMacaUru 3apyp.
H= arOX'2/¢popmynagaHpoinganaHn6, AX HW TONWULW OCOH. XaKukaTaH
xaMm, arap (A + AX) ra oup T-Taptubnm makcumym X ra omg {T-\- 1)-
TapTub6nm Makcumym 6unaH ycTma-ycT ryuwca, Yy Xxo/n4a uHTepde-
peHuMns KysaTunmaingn. by wapomtha KYWHW MakCcMMymaap opacujgaru
€yTYyH opanuk 6epunraH cnekTpan uHTepBangarn Gapku O6unnHmankan-
raH TYNKWH Yy3YHAUKnapra owug Makcumymnap 6unaH TynraH 6ynagu
(4.16-pacm). NHTepepeHUMOH MaH3apaHWUHI Ky3aTUAMaciuK LWapTu:
(T + DA = 17(X -(- A), sbHM AX = X'T, 6yHAa rnm— OYTyH COH.
AX Ba X HUHr 6epunraH kuiimaTnapuaa WHTep(epeHLMOH MaH3apa-
HUHT KYPUHYBYAHAUTU OKOPY 6YNuwn yuyH T = XA XfgaH aH4ya KU4YumK

TapTmbnn uHTepdepeHun-
OH MnoJsiocanapHu KysaTuu
AbunaH YeknaHunagun.*
Bowkaya alTraHga,
Ky3aTuna onaguraH WH-
TephepeHuma TapTubun (T)
KaH4ya tokopu 6ynca, WH-
TephepeHUNSHN Xanu Ky-
4.16- pacM. MoHoxpomaTuK 6ynmaraH Hypfaap WH- 3aTUW VIMKOHWHY Gepajn-
TepdepeHUMACU  MaKCUMyMnapuHuHr  Takcumotu.  T@H CMEKTpan — MHTEpPBan

TyTaw arpy unavk X TYNKUH Y3YHAWK YYYH EpPUTUAraH- wyH4a TOppoK 6ynmum
NUK TakCcUMOTW, byHAa “A MakCUMym — nr- TapTuoNu Mak- Kepak. AKCUHYa épyr-
cumym, Caca (T + 1)- Taptmbnu makcumym, B, C, £), '

.. (makcumymnap) —X < % < K+ [OS° uHTepsangarut NMNKHWUHT  MOHOXpPOMaTUK-

TYAKUH y3yHAWKNAp y4yH T- TapTM6AM  MakcuMmymnap. NI KaH4ya nacT 6ynca,

*

AMMO UMHTepdepeHUNO H MaH3apaHWHT KYpUHyBYaHAUru oiganaHnnaérran
«CMeKTpan WHrepeanfja 3Heprus Ta..CMMOTWM KOHyHUra Kyn 60ofnuK. BaéH atunrad
XNCO6 KeHralraH crnekTpan 4YM3nKKa Teruwau.



Xanm Ky3aTUAMWM MYMKUH 6YnraH uHTepdepeHUUs TapTubnapu wyH*
Yya nmacTt 6ynagw.

EpyFNinKHN EpYyFNNK (GUNLTPM EKU CcnekTpan annapat épaamuga
MOHOXpOMaTMKMall MYMKWUH. ByHpa, an6atta, MOHOXPOMaTUKIOBYU
MOCNaMaHWHT MHTepgepomMeTp onguga EKu opkacuaa TYPULIMHUHT dap-
KW WYK. BupuHun xonga uHTepdepeHuManaHyBuUM EPYFAUKHUHT AX
ClTekTpan WHTEpBaNWHW KamalTupamus. WVIKKWHYM X0nga XxanakuT 6Ge-
pPyBUM TYNKUHAAPHWU OJIMHFAH WHTep(pepeHUMoH MaH3apajaH MOHO-
Xpomartop épgammnpa Mykotamms, 6uHobapuH, kabyn kmnrudra (kysra,
(hoTomnacTMHKara) sHAM copjanawiraH Ba (apknaHaguraH MHTepgepeH-
LMOH MaH3apa Tywaau. LUyHgan «MOHOXpOMATop» PONUHW paHrapHu
thapknaw k66unmaTmura ara 6ynraH OGU3HWHI KYy3MMmM3 xam 6GeBocuTa
faxapuwy MyMKWH: KY3 6unaH KysaTraHga 6ump paHr MakCMMYMUHK
MKKUHYU paHr MakKcuMmymaapugaH OCOH (apk Kunamus. Bupok Kysu-
MU3HUHT 6y (hapknaw KoOGUAuATU Kyn (UMK Kabyn KUATUYNapPHUHT
(oToanemeHT, oTOMNACTMHKA Ba XaTTo, TamOMWUaa HelTpan TepMmo-
3JleMeHTNApHUHT) TaHNOBYAHINK KOBMNMATUAAH 6anaHg 6ynca-4a, y xam
yeknaHraH. PaHrpaH - paHrra y3nykcus yTuwga KY3HUHT TycnapHu
(hapknawm aliHukca KWiuMH. by wapoutha X 6up Heva YH (t03) aHrc-
TpemaH Kam y3rapca, Ky3 6y tapkHu naikawra kobun 3mac*. Kysra
EpyFAMK YTKa3ulW nonocacu Top 6ynraH pyFankK QUNbTPW TyTUG EKK
MaH3apara CMeKTPOCKOM opKkanu kapab, Wyn ¢apku kana 6ynraHuga
NHTepEPEHLNAHN Ky3aTULl MMKOHUATUTa 3ra 6ynamums.

VHTepdepeHLNIHUHT T TapTubu UHTepgepeHunsanallyBum EpyFiank
JacTanapuHWUHE Wr — Wr nyn gapkn 6munaH KTYNKWH y3yHaurura T
= (ir — i)1% myHocabaTt opkanu 60fnaHraH. MoHoOXpomaTuk 6Yn-
MaraH Epyfnauk wuHTepdepeHUMsicM TyFpucupa tokopuga YTKasuarad
MyxoKamafaH MHTepepeHUMOH MaH3apa MykonaguraH xonparu nyn
thapkm b -iW2— iix= P AA MyHocabaTfaH aHuUKNaHWWK Kenunb
ynKagu.

By KaTTa/MK KOrepeHT/NUK y3yHAUrn peinnagn. by y3yHNuk épys-
nnK MaH6an €Kn KYnnaHraH MOHOXPOMAaTOPHUHI Xoccanapura 60fFnuK.
ETapnn KkypuHyBYaHAMKAM (macanaH, Y 2O, 1 6ynraHgaru) uHTep-
(hepeHUMOH MaH3apaHu Ky3aTa 0NN YYYH WHTepdepeHLMNOH cxemaga
UHTepdepeHLMAnalyBYn EPYFAUK facTalapuHUHT MakcumMan nyndapku
KynnaHaéTraH MaHGaHWHI KOTEPEeHT/IMK Y3YHAUTUAAH aHHa KMUUK
6ynaguraH WapouT sipaTu Kepak.

TaXpubaHMHI KypcaTuwunya, EpyFNuK MaHb6am cugaTmpa cuinpak-
NaHraH ras ynkapriiH épyfnankgad qoiifanaHunranga 6y rasHuHr anpum
CMNeKTpan 4Yusnknapu yuyyH KOTepeHTIMK Y3YHAUru 6up Heva YH caH-

* Paneil MeH HATPUMHWMHI capuK CNeKTpan YU3UFUHUHT 6up- bupugaH 6A
nap dapknaHyBUM MKKM KOMMOHEHTacura Moc KefnyBUYM TycnapHu axpaTta Cunamad
ferrH. by cesrupnuk 6up-6upura SKWH, NEeKUH [UCKPeT 6ynraH WKKU crnekTpan
KACMHM 6Mp BakKTAa KysaTraHfa KYpuHaguraH Tycnapra KY3HWHI 4YerapaBuii ces-
rmpnurn 6ynca kepak. TypnAu paHrnapHUWHr TyTaw TYNnaMWHW Kys3aTraHfga paHr-
napHM axpaTta 6uanw aH4ya KUNnH.

Ka-



TUMeTpAaH opTMmaingn. EpyfFnukHuHr nasep maH6anapu (K. Xb 606)
MHTepdepeHUnsHN YN Gapkn 6up Heya KMNoMeTp 6YnraHnga Kysatuuw
UMKOHWHW Gepagn. Bupok Nyn ¢apKUHUHT WMHTepP(EPEHUUSHN Xanu
Ky3aTca 6YnaguraH amanuii 4erapacuHu nasepfiapHUHT KOTEpPeHTINK
Y3YHAWUTN 3mac, 6ankn 6yHaan ynyamnum ctabun nHTephepeHUMoH cxema
ApaTull KUAMHYMAMKNapu Ba Ep aTMocgepacuHUHT 6Up XUHCAM 3Mac-
ANTKU  Yeknangu.

14-§ pa atomnap yukapraH TYAkuHNap gakaTt Yeknu -BakT uumpa-
rMHa myHTasam 6Ynagm, ne6 kypcatunraH agu. bolwkava aiTraHga, 6y
BaKT faBoMufa TeOGpaHWLWINapHUHI aMmnauMTyfga Ba asacu ysrapmaingm
fjeca 6ynagn, ammo KaTTapokK BakKT fgaBomuga (asa Xxam, amnanTyga
XaM aH4ya Kyn Vy3rapagu. TebpaHuwnap KeTMa-KeT/UTUHWHI MYHTa-
3aMTILK CcakfnaHaguraH KWCMU TYnKuHnap uyru geb atanagu. TYNKUH-
nap uyru Yynknb TypraH BaKT LYTHUHT JaBOM 3TWLI BaKTW EKN KOTepeHT-
AVMK BakTwu Aeiunagn. LLyrHMHTr ¢a3oBuil b y3yHAUTWM (TynkuHnap
LYyru y3ayHnuru) 6unaH T KorepeHTNWK BaKTU Y3apo b = Tc MyHocabaT
opkanu 60fnaHraH, 6y epgaa c — EpyFauk Teanuru. Arap, mMacanaH,
6upop EpyFamkK MaHbam uukapaéTraH TYNKWHAAP LYTUHUHT ypTaua
Y3YHAUTU 1CM ra TeHr 6ynraH mukaop 6unaH 6up xun Taptnénm 6ynca,
y Xonga 6y épyfnmk MaHb6amHUHT KorepeHTAuK BakTi 0,3 ¢ HO-10 ¢ Tap-
Tnébungarn mukgop 6ynagn. buHobapuH, YypTa xuccbaa xyaaum MaHa
WyHAal BakTnapfaH KeWunH EpyfFanmk MaHb6ampaH TYNKWHAap Uyru
UMKULIW TYXTangmn Ba AHMU UYyr ymka 60wWNaingun, SAHrU LYTHUHT aMnaun-
Tygacu, asacu Ba KyT61aHWMLIM ONAUHTU LYTHUHT MOC MapameTpnapura
XeY KaHfai KOHYHMAT 6unaH 6ofnaHraH 6ynmaingu.

KOorepeHTAMK y3yHAUTU BunaH TYNKUHAAND LYTM Y3YHAUTU 6GUp XUn
OVNNWMHN TYWYHUW KWAWH 3Mac. XakukaTaH Xam, arap MHTepgepeH-
UMSNaHyBYM AacTanapHUHT Wyn Gapky TYNKWHAApP LYrWM Y3YHAUTUAAH
KaTTa 6ynu6 konca, y xonga 6up-6upuaaH KOTepeHTNIMK BaKTuaaH
KaTTapok (apk KuiyBuM naiiTnapha aTomfiap uYukapraH TYAKWHAap
NHTep(epeHUNOH MalgOHHUHI Ma3Kyp HyKTacufa Kywwunagu. Bupok
6yHpal TebpaHuwnap WHTepdepeHuusnawa onmanan. BuHobGapuH,
arap Wyn gapku uyr ysyHaurmgaH katTa 6ynca, uHTepgepeHuns xanu
XaM Ky3aTUnuwmn MyMKWH 6YnraH makcuman gapk (Myn dapku), SbHM
KOTEPEHTNINK Y3YHAUTWU LYl Y3YHAWTUra TeHr 6ynca, WHTepdepeHums
03 Gepmalign.

KorepeHTnnK y3yHAuru 6unaH cnekTpan WHTEPBaNHUHT AN KeHr-
nurun opacugarn myHocabargaH qoiganaHn6, Al 6unaH T KOrepeHTAUK
BaKTU oOpacugaru MyHocabaTHM TOMWLW MYMKWH:

\DA| = = }2ucT,
6yHgaH |JV| = cAy\ 2 HM 3bTubGOpra 0nm6,
A\-T = 1 (21.1)

ndogaHu Tomammus, 6yHga A\’— yacToTanap wkanacuga crnekTpan
WHTEPBaNn KEeHINTU.



T KOTepeHTNUK BakTW 6UNaH YHra MOC KejyBYM CNeKTpan WHTepBan:
KEHFIUTU opacugarn Teckapu MPON3puMOHaNINK XyAa YMyMuiA Xa-
pakTepra ara. TYnkuH asacu Ba aMMAUTYLaCUHWUHI Tacognduii ys-
rapuwnapu xXycycuatnapmHu xucobra onyBuYu fHaja Tynapok Haszapus
(21.1) myHOCabaTHUHI YHI TOMOHMAArM COH KWMaTHW  y3raptupaau,,
xonoc (K. 22-8).

22-8. KuUCMaH KOrepeHT Epyfnuk

Epyrnuk pactanapuHuUHr UHTepdepeHunacn xoaucacura 6aruw™*
NnaHraH onguHru naparpadnapfa KOrepeHT Ba KOrepeHT 6ynmarad
Jactanap KeckuH kapama-kapwu KynunraH sgu. Ly6unaH 6upramoHo-
XpoMaTuK 6ynmaraH facTtanap HHTepdepeHuuacuga NWyn GapKUHUHT
opTuwmn okmbaTtmpa, anbarta, UHTepepeHUMOH Mosocanap KCHTpacT-
ANTW acTa-CeKUH EmoHnawagn. LUYyHUHT yyyH TamomMuna KOTepeHT
Ba TaMOMWna KOrepeHT OynmaraH fgactanap xakugaru TylyH4anap
6ab3y uerapaBuin WwapTnapra Mec Kenagu. Xakukatna 3ca, 6apua.
opanuk xonnap xam amanga ypuHnu 6ynagu Ba 6yHAa KACMaH KOTepeHT-
MUK XakKuja ranupunagu.

Epyfank maH6au aTOMAAPUHMHI TYNKUH  YMKAPWLL MPOLECCUHU
Myxokama kunuwgaH (K. 14, 21-8) wy Hapca paBliaH 6Ynuiun Kepakku,
TYNKWHNAP KOTEPEHTAUTUHUHT By3nnumwnra aMnanTygacu saazacuHuHr
Tacoguduii (ctaTucTnk) y3lapuwnapm cabab 6ynn6, 6ynap y3 HaBb6aTuaa
aTpogarm MyXUTHUHT 8pYTranK YnKapaétraH atomiapra KypcaTagurad
Tacoanumin Tabcupu Tydannm Yysrapagu. LLYHWHT y4yyH KucMaH Kore-
PeHT EPYFNNK facTanapn WHTepHepeHUUACUHN aHann3 KUauw atomnap
ynkapraH TYAKWHAAPHWHI CTaTUCTUK XOccanapuHu xmcobra OfnLIHK
Tanab kunagu. by Kypcaa macanaHuWHr 6y TomoHura 6atadgcun TyxTa-
M6 YTuwl MMKOHM RYK*, aMMmo KuécaH copfa YMYMWIA CTaTUCTUK MyJo-
xasanapra TagHu6, Katop Myxum PU3MK Xyfocanap YMKapuil MyMKWH.

M KysaTuw HykTacHra 5, Ba 52 HyKTaBuii MaHb6anapjaH WKKu
TYNKWH KenaétraH 6yncuH (4.17-pacm). M HyKTafa WHTepgepeHUus-
nalwyByYM TYNKWHMAAPH, HF amMnauTyga Ba daszanapuHu antl), a2 (1 + 1)
Ba @, (1), 2(1 -\- x) 6unaH 6enru-
nainmus. TYNKUHNAPHUHT 6Up-6K-
pupaH T — (02— iir) ¢ kagap dapk
Kunysum Typnum | Ba | -4 T nant- A
napga YuKapuaraHanru thaKTu
amnanTyga Ba (pazanap aprymeHTt- L y.-'
napuga akc aTtupunraH. OnguH
aliTunraHra myBouK, amnauTyfga
Ba (hasanapHu Tacoguguii  KaTTa.
nuknap pe6 xucobnalimm3 Ba Ha.

TWXaBWiA TebpaHU amnanTydacu. ' "7 paCxobnaww7dlonpdaraxkeC/HA

* OnTukagarn cTaTUCTUK xoamcanap 6y kuTo6aa 6atadcmnpok 6GaéH 3aTuarad
L C. Topenunk. Koneb6aHuss n eonnum, ®dusmarrus, 1959, X 606.



HWUHT KaTTa BaKT U4YMga ONMHraH ypraya KBagpaTuHU xmcobnab umka-
pamus*:
A' = a\ -(-i#2+ 2ar(l)a2H + T)co3 [wT + P (M)], (22.1)
D(T) = P2(* + T)— DX (T)
6yHaa xapthnap yctura KywunraH umsmk 12-8§ pgarura  yxwaw ypTa
KMAMaT ONIMHTaHUHMOUAANPAAN. W — MYyHTa3am TebpaHULINapHUHT ypTa-

Yya yvacTtoTacu. flactnabkm WKKU Xxad WHTepdepeHumanawysum Tebpa-
HUWNap aMnNAuTydanapuHUHT  ypTada KBagpaTnapuaup. CopparvHa

anmawTupuwnapgad  cyHr JI*  HM  Kyiugaruda udgoganall MyMKWH
(K. 20-maLK):

Ji7 9 9 1/ D) o »
A =01+02+2 V a2\c(t) CO5 OT — 5(1) 5W (0T] =
= a\+ a2+ 2 V a\ a*(1) co5[mT +T]> ()], (22.2)
6y epgpa c(1), 5(1), y(1), 1) (1) kaTTanuknap
c(m) = ar(l) a2t T)cosd (1)) } a\,

8 = ax(0a2(*+ nswe 1y V a 4, (22.3)
Y=Y @@=+ 52(T), 1])(1)=5 (T)/c (1)

MyHocabaTnapAaH aHuWknaHagu. Arap amnauTyfganapHUHT ypraua A2,

a? a\ keagpatnapura nponopuuoHan 6ynraH [/, /1 /2 WHTEHCMBNUK-
nap kuputcak, y xonga (22.2) cgopmynaHu

[ =+ [2+ 2 ]/ Ix/2 [c(T) cos@©T — 5(T) 51 WwT] =

= /1+/2+ 2V Mr T (1) Q5 [* T+ 1)(TH. (22.4)
0T = 2n("2— CM)!

KYpuHMwga é3uw MyMKuH. (22.4) udopa Tamommna KOrepeHT pgacTanap
X0NMAarn HaTwxaBuin TebpaHWUL WHTEHCUBAWUTMHUHI (13.3) ndogacmaaH
NHTephepeHUMOH xaaaa kywumuya V (T) KynainTysum 6opnuru Ba ¢hasa-
HUHT Kywumua A (T) cumkuwm 6unaH dapknaHagu. MyTnako paBLUaH-
Ku, 'y (1) KynainTyBum 6GupaaH KatTa amac, AbHM 7 (T) < 1. AKC Xxonga
HaTUXaBuWii TebpaHULW aMnAuMTygacu UHTepdepeHLmanawyBym TebpaHuLL-
nap amnaAuTyfanapuHuUHr AUFUHAMCMAAH KaTTa 6ynuwmn éku amnanty-
fjanap TeHr 6ynmaraHufja Hoara annaHuwy MyMKUH 3gun. dusmka To-
MOHMAAH YHUCUHUHT XaM, OYHUCUHUHT XaM MabHocu WyK. LUyHpai
Knnnmb, y (1) KynainTyBuM TamoMWia KOFepeHT gactanap Xonura Hucba-
TaH WHTep(epeHLUMOH Xaf KaTTalUrMHW KamalTupagn, SbHU WHTepde-

* MyHTasam Te6paHULINAPHUHI 2a/W1 AaBpy amMnauTyga Ba hasanap cesunapiu
fapaxaja ysrapaguraH BakT opanurufaH aHya Kuuuk, Aeb apas KunuHagu.



PEHLMOH nosiocanap KOHTpacTAUrn éMOHMaWyBMHN XapakTepnaingun. Arap
y (1) - 0 6ynca, wHTepgepeHuns 13 6Gepmangn; y (1) = 1 Tamomwuna
KOrepeHT facTanap uMHTepdepeHumsacura moc kenagu. y (T) HUHT Gapua
opanukK KuimaTnapu KACMaH KOrepeHT gfacTanapra Moc kenagu. y (T)
KaTTanuMK pgactanap KOrepeHT/NUIVHUHI fapa>kacu feiunagu.

y (T) HWHI KuiAMaTh xap kaHgai 6ynraHga | MHTEHCUBAUKHU OYH-
fai @31 MyMKWH:

[ =ym{1+/2+ 2 \ 14 co3 [MT+ M+ L—y @I [*+/2]

By MyHOCabaTHWHI YHr TOMOHAarum 6GUMPUHYM  Xa[ WHTEHCUBAMKNApW
7(r) 1r Ba y (1) /2, hasanap dr.pxs p (1) 6YynraH TebpaHMLWNAPHUHT
KOrepeHT KyWuaMwnra Moc Kenagu, WKKWHYM Xaf 3Ca WHTEHCUBAUKNA-
pn [1— y(MV/3, [1—-y(1)]/2 6YynraH TebpaHMLWNApPHUHI TamMomuna
KOrepeHT 6YynmaraH Kywumauwura moc Kenagu. LLYHUHT yuyyH uHTep-
(hepeHLMOH MaH3apaHUHr M HykTacmpa EpyfFauMK ryé KorepeHT Ba KO-
repeHT 6ynmaraH KucmnapgaH uwbopat fAeb6 xucobnaw MyMKWH, 6GyHAa
KOrepeHT 8pyFnukK xuccacu y (T) ra TeHr. Myxokama KunuHaétraH 6y
MyHocabaT 13-§ ga uHTepdepeHumanawyByn factanap EpyfiUrnHU Ko-
repeHT Ba KOTepeHT 6y/MaraH Kucmaapra axpaTull xakuaaru TacaBByp
acocmparn afnemeHTap mynoxasanap éppamupa tonunraH agu ((13.5) ra
TakkocnaHr). by naparpadpga yTkasunraH aHanu3 EpyfankHu 6GyHpai
AKPaTULIHWHT aHUK MabHOCUHWU KypcaTagw.

VHTeptepeHUMOH nofocanap KypuHyBYaHAWru Ba BasUISTUHM Ynyall
nynn 6unaH y (T) KOrepeHTAUK papaxs3cuHu Ba I} (1) asaHu 3Kcne-
pUMeHTan pasBulIga aHWknaw MyMKWH. KYpuHyBYaHAMKHUHI 17 napa-
meTpn (K. 13-8) Ba y (T) HMHI Kyimnpgarumya MyHocabaT 6unaH 60FnaH-
raHnmrn (22.4) ¢opmynagaH Kennbé umkagu:

y = =21Nd y( (
MNaax T r

WyHpan kunub, nHTeptepeHumsanalwysum pactanapHuHr /1 /2 wvk-
TEHCUBUKNAPWHWHT Ba WHTeP(EPeHLMOH MaH3apaHWHI MaKCMMyM Ba
MUHUMYyMAapugarn ETax, BTin éputuaraHnuknapHuHr ynyab Tonwarad
Kuiimatnapu y (1) HM xuco6nab TonmWMW MMKOHMHM 6Gepagu. 1XBa /2
6up xun 6ynraHga y (T) KOrepeHTNMK Aapaxkacu monocanapHuHr V Ky-
PUHYBYAHAUTU 6GuUnaH Gup Xxun 6ynagw.

EpUTUATaHANK MaKCUMYMIApPUHWUHT Ba3uATK

(B2 — X4-~ (M2n =T (22.6)

lwapThaH aHuknaHagu. — x Ayn tapkuHW, X TYAKUH Y3YHAUTUHU
Ba T WHTepdepeHuMs TapTMbmHm ynuab, (22.6) paH r3(1) HM TOMWLW
MYMKUH. 15-§ pga yTkasunraH xucobnapra 6UHOaH, Myn apkuHu yn-
yall ypHWra UHTepgepeHUMOH Mofiocanap BasUATUHM Ya4all 3KCnepu-
MeHTan HyKTau HasapgaH Kynaih. HuxosT, EpUTUAraHILK MakKCUMyM-
napu 6unaH 3smac, 6ankum MUHUMyMnapu 6unaH uw Kypuw MyMKWH, 6y



xonga (22.6) dopmynaga T O6yTyH amac, 6ankm Apuman 6YTYH COH
6ynagu. .

Ly 4yokkaya 613 y (T) KOrepeHTAMK pgapaxacuHu Ba (1) (asaHu
NHTEP(EPEHLMOH MaH3apaHWHI  3KCNepuMmeHTan XapakTepucTukanapu
ne6 xucobnab kenguk. 3HAM 7 (T) Ba \[3(T) HM (22.3) myHocabaTnap
acocumpa Hasapuil iiyn 6unaH xucobnawl MacanacuHu Kypamui. Arap
EpyFIuK MaHbGanapy 6unaH uHTeppepeHUMAHW Ky3aTuLl >Xolin opacu-
jarn MyxuT 6up XXMHCAM Ba BaKT yTuwm 6GunaH y3rapmac 6ynca, y
xonga Tacognduii ax ({), a2 (1) amnautyganap Ba ®©*/), $2(0 dasa-
NapHUHT CTaTUCTUK XapakTepucTukanapu Ba 52 mMaHbanapHUHI Xoc-
canapura 6ofanK 6Yynagm Ba Hasapuii Xxucob yuyH EpYFaUK 4YMKapuL
npoueccu TyFpucuga MyaisiH tapasnap Kunuw 3apyp. by npoueccHuMHr
Kyingarm cogga CxXemacuHu kabyn Kunamms: HYKTaBUiA maHb6a 4vmkapa-
OUTaH LYyrnapHWHT AaBOM 3Tu T BakTW Ba a aMnauTyganapu 6up xun
6ynn6, TYpnm uyrnap asacu 3aca 6up- bupura. 60FAMK GyamaraH myT-
nako Tacogudmin kuiimatnap kabyn kunagu. byHpali cxema Hyp 4uka-
pyBUYM aTOMHMHT T BakKTAaH aH4Ya KMUYMK BaKT [aBoMuga arpodgaru
3appanap <aToM, 3/IeKTPOH Ba X0Ka3onap) TOMOHMAAH KECKUH FanaéHra
KEeNTUpUAUWNIa MOC Kenagu, GYHUHT okubaTuia atoM yYmkapaéTraH Tyn-
KUHHWHT (hasacy y3rapagu. Xuco6MapHUHT KypcaTuwm4ya, 6y cxemaga
7(T) KorepeHTNMK gapaxacu Ba ¢ (T) asa

(22.7)

MyHocabaTnapgaH aHuknaHagu (K. 21-mawk).

[T| opTraHga 7 (T) KOrepeHTAWK fJapaxacu UYU3UKAW KOHYH 6Yiinya
Kamaiub, Honra TeHrnawagwn, |1 HWUHI sHajga KaTra KuimaTtnapupia
Honnurnya konagu (4.18-pacm). 7 (T) HUHT 6y XYCYCUATUHMHI cababu
coppa. Arap n2— nyn dapku uyr ysyHaurugaH katta 6ynca (Ekm
T KEYMKULW BaKTU LYTHUMI fJaBoM 3Tuw BakTugaH Kartra 6ynca,) y

x0Nnga M HykTafja Typauuyrnap-

y(r) HUHT TebpaHuwnapu  Kyunagm;

(hapasra Kypa, 0y uyrnapHuHr gs-
3anapu 6up-6upura 60FIMK 3Mac.
LUYyHWHT yuyH |T|> T 6ynraHga
NUHTepepeHuns 103  Gepmaiigu,
6yHra 7 ()= 0 wMmoc Kenagw.
Arap |1|< T 6ynca, y xonga
Ky3aTull HykTacuga ahHu 6up
LYFTHUHT  TYpAu KUCMnapu  Kuc-
MaH YyCTMa- yCcT Tywajum Ba LWy
4.18- pacMm. TYynkuH uyrnapupaH wnéopat ycTMa- yCT TYLWUWANK fapaxacura

6ynraH pactanap yyyH -y(T) KOrepeHT»
NNK  JapaXKacMHUHT  KeuuKuw  BakTura Kapab VHTEPMEPEHUMOH  MaH3apa

6ofnaHuw  rpagurn. KOHTpacTinrn KY/I'IpOK KN 03poK
| — paBom 3Tuw BLKTM () TeHr 6yaraH uyr - 6yna,u,V|. 52 YnkapraH UYrHWUHT

nap, 2 — uyrfnapHuHr gasoMm aTuw. Baktu Ty e -
accoH (22.8) TakcuMoTura 6YiicyKraH. quKapraH LyraaH  Kedukuiin opt



raH capu ycTMa- YCT TYWMWIWAWK fapaxacu YM3UKIM  KOHYH Oyinua
KamaliraHm yuyyH |T| y3rapraH capu KOFepeHTAMK fJapaxacu YU3WKIK
KOHYH 6Yylinuya Kamasgu.

KYypné umkmnraH 6y CXeMaHWHI KYPUHUOG TypraH KaMuumaurun —
*Gapya LyrnapHUHr 4aBOM 3TULW BakKTW TeHr Aeb6 kKunuHrad apasgagup.
By kamumnukHu GapTapad Kunuw OCOH. ATOM YukapaétraH uyrnap
Y3YHAUTM Typanya 6YNCUMH Ba Ky3aTWLl BakTW eTapiauya katta 6ynuo,
6y BakT mumga T HUHT KuiimaTnapu Xxypaa xunma(-xun 6ynrav uyrnap
UMKCUH. KOrepeHTNUKHWHT HaTUXaBUI fJapaxacu [aBOM 3TULI BakTu
KaHgam 6ynraH UyrnapHUHT YUKapUAWW Takpopuinnurura 60FNuK.
JaBom aTuw BakTM T 6YNAraH UyrnapHuUHr HUCOGMIA COHUHK

T;T exp (—T/T) (22.8)

ngoga (MyaccoH TakCMMOTWM) aHuWKNainan, ae6 dapas kunamlls, 6yHga
T — 6upop ypTaya JaBoM 3TMLW BakTW. Y xonpga y(T) Kyiumparuya mgo-

panaHagu:
y ()= exp (—[1/T) (22.9)

(k. 21-mawk). by xonga [T HUHT xap KaHgak KuAMaTuga xam Kore-
PEHTNNK Aapaxacu Hoara TeHr amac (K. 4.18-paCM),_6yHFaK>§anOM
3TUW BakKTWM Typau Tacogugumatnap Tydainm ypTaya T fJaH OpTUK
6ynraH uyrnap 4YMKapuauinM  UMKOHMATM MOC Kenagu. AmMMo 6yHpaalt
Y3YH LUYFAapHUHI HUCOMIA COHM >Kyda Kam, WWYHWHE YYyH |T|>T 6yn-
raHga V (T) Te3 Kamasgu.

HypnaHuw NpPOLECCUHUHT OKOPMAA MyXxoKamMa KWAWHraH cXxema-
cupa pakat TebpaHuwnap Gasacura Tacoguduii Tabcupnap KypcaTtun-
raH agu. byHpaili TebpaHuwnap gasccy Tacoauduii MoaynsuusnaHraH
TebpaHuwnap geiunagn. ®asa mogynaLuacuaa UHTEHCUBANK TebpaHuLL-
nap amnauTyAacMHWHI KBagpaTura nponopuuoHan 6ynu6, BakT YTULLM
6unaH ysrapmaingn. Hyp umkapaéTraH aTOMHWHI aTpodgaru 3appanap
6unaH 6ynaguraH y3apo TabCUMpWU 4YuMKaéTraH TynkuHnap asacMHUrmHa
y3rapTupuiimn amac, 6anku amnauTygacuHW Y3rapTUpULLKM XaM MYMKWH
neb tapas Kunamus. ByHpai TebpaHuwnap amnanTyaaCu Tacoaudui
mMogynsiuMsinaHraH TebpaHuwnap geinnagu.

ATOM u4unkapaéTraH HypfnaHuw uyrnap KeTma-keTaurumpaH ubopart
6ynn6, ynapHUHr amnauTygacu tacoguguii cababnapgaH ysrapagura,
NekWH ¢asacu y3rapmaiiguradH (mogynnaHmanguraH) 6YncuH. Xucob-
NapHUHT KypcaTuwuya, 6y x0nja KOTrepeHTUK Japaxacu

V(1) = <9*12+ [1~ —a?l°2>Ti< T
1(a)"\a\ |T|>7
KYypuHuwga 6ynagn (K. 21-mawk), 6yHaa T — 6apya uyrnap yudyH
6up xun O6ynaraH [faBOM I3TUW BakTW, a — ypTaya amnautyjga, a2—
aMnAnTyaaHuHT YpTava KBagpaTu. ®asa Mogynauuacyu Xonmparu CuH-



rapu, |T|CT 6ynraHga Yy(T) QyHKUua rpadurn yubypuyak lWakinga
6ynagu, ammo |T|>»T 6ynraHfa KOrepeHTAMK jAapaxacu Hoara ainaH-
mMainan, 6ankn (a)2a2 ra TeHr y3rapmac Kattanumk 6ynmb konagun. AMMO
Taxxpuba |1] etapnuua kKatTa 6ynraHmnga y (1)-»-0 6ynuwmnHU KypcaTagu.

LyHWHT yuyyH a = 0 geb xmcobnaw kepak, 6y 3ca 6Mp UYTHWUHT
aMNINTyAacy MKKMHYUCUHUHT amnanTygacmuaaH uwopacu 6unaH gapk Ku-
NMWWHN 6unaupagun, 6Gowkadva anTraHga, asa n ra ca”pab Yysrapagu.
BuHobGapuH, 6u3 Taxpuba acocuia WyHAAN Xynocara Kenamusku, Hyp-
naHaéTraH atomnap Y3 aTpogmparu MyxuT GunaH y3apo TabcupnawiraH
xonpa 6upop waknga ¢asa mogynsauumsacu anbatta 6ynagw.

7(T) HW T HUHT TYpAuM KuimaTnapufa ynyaw Ba yHW Hasapuil pa-
BUWAA XxucobnaHraH (yHKUus 6GunaH Takkociaw aTtoMAapHUHT Tyn-
KWH 4uKapull npoueccu 'XycycusaTnapu xakuja MyailsH Xxynccanap
KMAMLWra MMKOH 6epaau.

MoHOoXpomaTuK 6ynmMaraH factanap uHTepgepeHumacuga nonocanap
KYPWHYBYHINTUHWUHT Kamaimwn 21-§ aa 6owka ycyn 6unaH TYWYHTK-
punraH agu, yHga 6y gactanap Typau uactotanu (8ku Typaum TYNKWUH
Y3YH/MKAM) MOHOXpPOMaTUK Aactanap cyneprnosuuyuscupaH umbopaT
[e6 (apas KunuMHraH agu. 21*§ pa 6aéH  KUAMHraH CcnekTpan Hykrau
Hasap 6unaH 6y naparpagga KynnaHunaétraH BakT OYiuya y3rapuu
HyKTau Hasapu opacugaru y3apo myHocabat macanacu THOGUMIA paBuLlja
ypTara TawnaHagu. By MacanaHu xan KWAWW YYyH LWYHW 3Cnatmo
yTamMu3Kn, KaTtbWii TFapMOHUK (MOHOXPOMATUK) TebpaHuw, Y3UHUHT
Tabpunura Kypa, YekKcus y3ok 6ynu6 Typuwm Kepak. Arap TebpaHuuw
YeKNM BaKT oOpanuruga TrapMOHWK KOHYHra OYMCYHW6, CYHT YHWUHT
amMnanuTygacu, 4actotacu éku asacu ysrapca (TYAKUH uLyru), yxonga
MogynsuusanaiHraH 6y TebpaHWLWIHKM uYacToTanapu, amnauTyganapu Ba
thazanapu Typnuuya 6ynraH MOHOXPOMATMK TebpaHuwnap WUFUHAUCK
KYypuHuwmnaa TacBupfiaw MyMKWH. BUpPOK TYNKUH LyrnapvHu MOHOXpPO-
MaTWK TalW KU 3TyBYMNapra 6yHgan a>kpaTuil MOHOXPOMATUK 6y nmaraH
fjactanap WHTepgepeHUMacHM xakupgaru TacaBBypra acoc 6ynagu. [e-
MaK, WHTepepeHUUsHW cnekTpan HyKTan HasapgaH Bl BakT 63iinya
y3rapuw HyKTau HasapujaH aHanu3 Kuauw TebpaHulinap KOrepeHT-
NUTUHUHT O6y3nnuwngadH moéopat aiHM 6up XxoAawca Xxakugaru Myso-
XaszanapHUHT Typan ycynmaup*.

MoHoxpomaTuK 6YnmaraH pacTtanap WHTepgepeHUMsIcU TacaBBypura
ouj MUKLOPMIA MyHocabaTnapHu Kentupamus. WIHTepdepeHuusnawysuu
factanap Tapkubura KuUpraH MOHOXPOMATUK KOMMOHEHTaNapHUH  4acTo-

Tanapu 6upop @ ypTaya YacToTa SIKMHMAA TynnaHraH pge6 xucobnaii-
Mu3. WHTeptepeHumanalwyByM gacTanapfarv o 4yactoTanm TebpaHuwinap
WMHTEHCUBAUKNAPUHK 1X (co— a)ii co, /2 (0o — 00) Vico GunaH Genrmnanmms.
ir (o—w), /2 (co— ) KaTTanuknap TebpaHuwnap WHTEHCUBAUIK-

* CnekTpan HykTaM Hasap 6unaH BaKT 6yiinuya y3rapuwl HyKTaum Hasapwu-opacu-

parn mMyHocabat 6y kuto6ga 6aTtadcun 6aéH atunraH: . C. FTopenwuk Kone-
6aHUA U BOMHLT, ®usmarrus, 1959, Xl 606.



HUHT crekTpan 3suyTru aeiiunagn. [aetanapHUHT TYna WHTEHCUBMUK-
napu

1X= 11X(<B— co)~co, /2= {/2(co— co)c/co (22.10)

6ynuwmn KypuHm6 Typubamn Ba ynap onguH yuparaH (macanad, (22.4)
fa) /r Ba /2 uHTeHCcUBAUKNApra TeHr. AWHW 6Mp HYKTaBWiA MaHOGaHWUHT
MKKW TacBupu uHTepdepeHuUManallyByn gactanap maHb6anapu 6ynraHu

cababnm /x(co—co), /2 (— ) cnekTpan 3uuYnMKnap uvactotara 6up
Xun 60fnuK 6ynaanm Ba Gup-6upmugaH gakaT Ba /2 ra nponopuuoHan
6ynraH y3rapmac Kynairysumnapu 6unaH dapknaHagu. by 6enrmnap
épfamuga MHTepepeHLMOH MaH3apaHUHr 6upop HyKTacugaru WHTEH-
CUBNMKHU (22.4) 6unaH MyTnako 6up xun 6ynaguraH MyHocabaTt Ky-
puHMWwKnga é3Mw MyMKUH, 6yHaa y (T) KorepeHTnuk gapaxacu, \)(T)
(hasa xamga ¢ (1) Ba 5 (T) katTanuknap 1X(@—-co)//x= /2 (o— )//2
ra kyhingarnya 6ofnaHraH (K. 22-maluk):

5(T)=Vy - .[A)(M)5wE! XA it, N — co— co, (22.11)
vim= Vcam+ 5 (1), Wp@ = s5(c().

LWyHaalhi kunnb, MOHOXpOMaTWK O6ynmaraH jacTtanap WHTepgepeH-
uuacu TyFpucuaary Ba TYNKWUH Lyrnapu KypuHuwWmnparn pactanap WH-
TepdepeHUmnacn TyFpucmuparn TacaBBypnap MWHTepdepeHUMOH MaH3apafa
WHTEHCUBMIMK TakKCMMOTU XakKuia aiiHaH 6uMp Xun Xxynocanapra o0nu6
Kenagn. TYNKWH LyrnapMHM MOHOXPOMATUK TebpaHuwinapra axpaTui
TYFpucugarn tokopuga KentupuaraH mynoxasanap Kyiuga y3 mukgopuii
ngpogacmHm tonagu: ¢ (1), 5 (1) QyHKUMANap rapMOHUK TalKWA 3TyB-
yunap cynepnosuuusicngaH mnbopat 6ynub, ynapHuWHr amnautygacu Te6-
paHuWNap WHTEHCUBAUTMHWHI CMEKTpan 3uyaurura nponopumoHan 6y-
nagu.

Arap Hucobuin 1X(m— o) 7, cnekTpan 3nunnk Mmavnym 6ynca (22.11),
(22.5) Ba (22.6) myHocabatnap y (T) KorepeHTAuMK pfapaxacuuu, f) (1)
(hasaHn, V KYPUHYBYAH/IMKHU Ba WHTep(epeHLMOH nonocanap Basus-
TUHU xucobnab Tonuwra UMKOH 6epagn. By (UKPHUHT Teckapucu xam
TYFpu*: arap y (1) Ba A (T) mabnym 6ynca, y xonga /"~(A)//X Hu

@
[x()/1=-~ [ y(1)co5 [AT — J3(T)] clx (22.12)
* dypbe anMaWTUPULLNAPUHUHT XYCYCUIA xonu 6ynmuw  (22.12) dopmyna wuc-

60TUHK, MmacanaH, 6y kuTo6aaH KapaHr: B. A- W nbuH, 3. . Mo3HAK, OcHo-
Bb! mMaTemaTmyeckoro aHanusa, Il kucm, «Hayka», 1973-
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4.13- pacm. (22.13), (22.14) (a) Ba (22.15), (22.16) (6) my-
Hora6aTnap TaBCM(*)I'IaVI,D,MFaH Xonnapra Teruwnun cnekrtpan
SNYNUK Ba KOTFEPEHT/NINK fAapaxXbCu.

topmyna 6yinya xucobnab tonuw MyMKWH. BuHOGapuH, MHTepdepeH-
LUMOH MaH3apaHu TafKWK STUIL HYPAAHWWHWHT CREeKTpan TapKWOUHU
aHuMKNnawra MMKOH Gepagu. by MmeTog ¢ypbe- cnekTpockonus ge6 artan-
raH Ba katop cababnapra Kypa CHEKTPHUHT WHGpaKu3mn coxacuga
Mwnawpaa aliHMKca KeHr kynnaHagwu.

Bup kaHua Mmucon Kypub umkamus. besocuTa Xxucob Kunwuo,

/, (@ (22.13)
CreKkTpan 3MuYnmKKa
T =exp (—T |1) (22.14)

KOTEPEHT/IMK JapaKacu MOC KefuWura WLIOHY XOCUT KWW OCOH.
[emak, [aBOM 3TUW BaKTW Typnu4va 6YnraH TYAKWH UYTNapUHUHT
KOrepeHTAnK gapaxacura (22.13) hopmynagaH = 1'T KuiAmatga aHUK-
NaHafuraH cnekTpan 3uMYnmMK Moc kenagum (22.9) ra CONULITUPUHT).
' KaTTanuk WyHAaln yactoTa®nap WHTepBanura TeHrku, 6y MHTepBanga

/X (W— 00) Y3MHUHI @ = (04arM Makcmman KuiimaTujaH MKKU MapTta

knupasan (4.19-a pacm). I 6unaH T HUHT TecKapu NponopuuoHananrura
3bTu60p 6Gepuw no3um, 6y 60FNAHUW TYNKWUH UYFTMHWHT JaBOM 3TuL
BaKTW 6unaH MOHOXpPOMaTuK 6GynmaraH EpyfauK factacu WHTEHCUBAW-
FTMHUHT MYXUM KACMU TYFPU KenaguraH CnekTpan MHTepBan KaTtTanuru
opacuaarn ymyMmuin MyHocabaTHUHI xycycuih xonmamp (k. 21-8 oxupw).

Arap cnekTtpan 3uunuk (03 Ba (02 yacToTanapfa Makcuman Kuii-
mMaTnapra spuwaguradH UKKu TalW KW aTyBYMgaH mbopat 6ynm6, 6y Ta-
KW 3TYBUYUNAPHUHT WHTEHCUBAUTUM Ba [ ApUM KeHrAuru 6up xun,
(22.13) KypuHMwmparn waknu 6mup xmn 6ynca, SbHMU

IX(oo—w= -



6y epga m = 1/2 + (0@ 6ynca, y xonga KOTepeHTNUK Aapakacu
V(1) = exp (— I [7]) |co3 (4 wT/2)| (22.16)

6ynagn (6y epga 8= (02— (01), [1] YcraH capu y (T) Kamanuvwmpaad
Tawkapu, 2n/|[[o)| ra TeHr 6ynraH faBp 6wunaH, SbHW CREKTpan 3MUInNK
KOMMOHEHTNapM opacuparn Macocdara Teckapy mnponopumoHan 6ynraH
faBp 6unaH ocuunnsuusanap kunagn (k. 4.19-6 pacm). By ocumnns-
uusanap YpoBYUCUHU KOMMOHEHTNAPHUHT [ ApUM KEHFUTW aHuKnaigu.

JHAN HYPNaHTUPULL MPOLECCUMHMHT 6owkaya MOAENUHU KYypub um-
kamn3. Hyp uumkapaéTraH aToM XapakaTMHMW 3bTMOOpra 0amn3 Ba YHUHT
HYPNAHWULWWUHUHT Lyrnapra axpaauwmHu xucobra onmaimus. Jonnnep
ahekTn Tydannm (K. XXI 606) EpYyFAMKHWUHT Ky3aTwn xohngarn (0

yacToTacuM xapakaTCua aToM uYuMKapraH EpyFaMKHUHI (0 YacToTacupaaH

KaTTanumkya apk kKunagu, GyHgarm V— aToM Te3UTMHUHE Ky3aTuL
AyHanuwuaary npoekumacu. EpyfFnank maH6an ras 6YaCUH; Gy TasHUHT
EpPYFNNK YMKapaéTraH aTomMnapy Typnum Te3nuknapra ara Ba, 6MHoGapuH,
OYTYH ras MOHOXpOMaTWUK GYnmaraH EpyfnuMkK ymkapagu. ATomnap Y3
TE3NIMKNAPUHUHT Ky3aTULWl WYHanMwmuaarn mnpoekumanapm 6ylinya
MakcBen/n KOHYHWUra Kypa TakCMMAaHraH OYACWH:

(I ay) _lexp [—(yy)2, V= 2kTiT,

6yHga K— bonbumaH goumuiicM, T — aToMm ' Maccacu, T — abcontoT
TemnepaTypa*. Y xonga ras HypaaHULWIW WMHTEHCUBAUTUHUHI CheKTpan
3nunurn Kyhimaarnya udopanaHagm:

Iro—©=1" n(oy;c]_lexp [—({(0— (0)2((oV'c)Z]; (22.17)
6y xonga V ApuMM KeHriuru
. MV/c (22.18)

6ynraH laycc yHKUmMAcU 3KaH. By Xonga KOrepeHTINK AapaXacuHK
xncobnab (K. 23-maLuk)

y () —exp [—(T7)2], T= 2c/u(o . (22.19)

MyHOocabaTHM Tonamu3. T YCraH caiiMH KOFepeHTAMK fapaxacuW MOHOTOH
Kamasagu Ba

T=T1T= 2c'V(0o= X'nl> (22.20)

6ynraHnpa y Y3 mMakcuman KuiimatugaH e mapTa Kuuuk 6ynagu. [e-

MaK, T KaTTafMK LYTHUHT ypTaya [JaBOM 3TWLI BaKTWra yXwall POSHM

yiiHaiian. HypnaHTUpUW NPOLECCUHUHT ONAWMHTU CXemMacuaarn cuHrapm,
KOTEPEHT/IMK BakKTW WHTEHCUBAWKHUHI CMEKTPan 3UYNUTUHUHT SpUM

* By epfa KOrepeHTNMK BakKTU Ba abcontoT TemnepaTypa aiHu 6up T Xxaphwu
6unaH 6enrvnadraH, NieKUH 6y X0 aHrnawuaMoBYUIMKKA 0NnMbG Kenmaigun, YyHKu
HUMa xakKupa Cy3 KeTaéTraHu TeKCTAAH Mab/yM.

7—2284



KEHFNMrura Teckapu NponopuuoHan, NeKUH MNponopLuoHaninK Koaddu-
LUMeHTU 6owkaya (2 mapTa KaTTa) 3KaH.

HOMOHOXpPOMaTUKINK Ba KWUCMaH KOTEePeHTNIUK BYXyAra Kenuwu-
HUHT 6U3 KYPNO YMKKAH MEXaHU3MUHUHT (y Jonnnep MexaHuM3mu feb
aTtanafmn) axolhiné Xxycycusatum — 6y Xonga KOrFepeHTNUK BaKTUHUHT
(hakaT ras Temnepatypacura, HYpJaHWWHWHI ypTaya vacToTacura Ba
aToOM OFUPNNKKA 60FnnKnurugmp. ATom ofmpnnrn « 100ea T A 300 K
6ynraH ras yuyyH KOTepeHTNNK Y3YHAUTU KWAMaTUHW TOMaMmus;

E=ctr— A ~ 21 cm (X= 0,5-10_3 mm).

Taxaun KuanHradH muconnap y (T) GYHKUUSHUHT YMYMURA KYpUHK-
WX CMEKTpan 3MYNMK XYyCyCUsiTnapura KaH4yaluK Ce3rmp 3KaHINTUHK
AKKON Kypcatagu. by X0n KYpMHYBYaHAWK 3rpy YU3NFUAAH HypaaHuL-
HUHI cnekTpan TapkubuHW aHanu3 Kuauwga goiganaHuwl UMKOHUA-
TWHW paBlaHnawTupagu. byHpaall ycynHu 6upuHun mapta MaiikenbCcoH
KynnaraH; MalikenbCOH cuiipak rasnap HypnaHUWWHWUHT gespau 6apya
CNeKTpan u4usMkiapu XUNc >KolnawraH 6up Heya KOMMOHEHTNnapAaH
nbopat 3KaHNUTMHW aHwuknak ongu, 6y 4YM3MKNapHW OAAMIA chekTpan
acbobnap axparta onmaingu.

Xo3upraya 6u3 y (T)' KOrepeHTAUK AapaxacuHu Ba 3 (T) (hasaHu
MHTep(epeHLMOH MaH3apaHWHI XyMmnafaH, nonocanap KOHTpacTAuru ea
Ba3UATUHM aHMKNallra MMKOH OGepafuraH xapakTepucTukanapu fed Xu-
cobnab kengumk. by KaTTanuMknapHuM OMpMyHYa YMYMUIAPOK MabHOAa
TYWYHNUW XaM MYMKWH. [an wyHAaku, UHTep(epeHUMOH MaH3apaHWHT
6vpop HyKTacuga KywWunuwaguraH EpyFankK TebpaHuLINapuHu EpyFnnk
MaHb6aufarn EpyfFnvk TebpaHuwnapum 6up KuiimMatnu aHuknaingm: M Ba
51( 52 HykTanapgaru TebpaHuwnap amnautyganapu 6up-6upura npo-
nopumoHan, tasanapu aca 2ncl¥l, 2n”2'X mukgopnapya (apk Kunagu.
WyHuHr yuyH y (1) Ba ®(T) ¢yHKumanapHum wmaHbaga | Ba £+ T
naitnapfa pyn 6epaéTraH EpyfnAMK TeBpaHULLINAPUHWMHT XapaKTepucTu-
Kacu fae6 aiTuin MyMKuH. EpyfFnuk TebpaHulinapvHUHT 6Gupop naitaa-
rM XoNaTWHW XapakTepnamguraH MaifoH KydynaHraHaurungad qapkim
pasuwpa, y (T) KorepeHTAMK papaxacu Ba M3 (1) tasa EpyFnank Tebpa-
HULWNAPUHUHT Typau [/ Ba |+ T naiTnapgaru XonaTuUHW TasBcunangu,
b By HyKTaum HasapHU PUBOXNAHTUPWLI Tap3upa EpyfFauK MaingoHu-
HUHI SiHa4a YMYMUIAPOK XapaKTepucTukacuHu kapab umkamus, 06y
XapaKTepucTmka EpyFnnK Te6paHWWAAPUHUHT TYpPAM XWA UKKW NanT-
Jarn Ba (asOHUHT WKKW XWN HYKTacuMparu xonaTuHuW TasBcudnangu.
Pr Ba Pn uxTuépuii UKKW HyKTa TaHnab onamus, 6y HyKTanapga o3
bepaéTraH_&pyfFnunk TebpaHuwnapn kyhugarnya 6YnCuH:

5(?> 0 = a{Pr, 0 cos M + ®r(P1, 01.1 (22.21)
5 (Pa, 0 = a2P2, 1) 05 U + o,(Pa, 01- I

Wnrapurngek, ar (P13 *). a2 (P2, ® amnauTyganapHu Ba (PA, %),
2 (p2< 0 hasanapHU BaKTHUHT Tacogudmii  dyHKUMUSNapu ge6 Xucob-



nammns. Xosmpya MyTnako pacmaH c (T), 5(T) ra yxwaw KaTTanuknap
KMpUTaMm3:

(" [ (Ppa\ (Pr)]" 1/2X :

XanPu 0 « (R2.*+ M5 a2 H-TN— d>xExTp | (55 9
@2 (T) = [a? (PX a|(P2r '/3x

XAX(Px, 0 a2 (P2, I + 1) 511 [h2 (P2, M- T) — ¢px (Px, 01’
Ba ynapgaH y (1), @ (1) nap cuHrapu KombuHauumsnap Ty3amus:

72 (1) = 1 O2(1) + 52(1) B2 (1) = W (0)'c.2 ().  (22.23)

PaBwaHku, 'YIr(T) KaTTanuk ) Ba 32 (P2 1) Te6bpaHunwnap-
HUHT UHTepdepeHuManawnw KO6UNMATUHUHT YN4YoBK 6Ynagu. Xakuka-
TaH Xam, EpyFAuK ynmura nkKkuta PxBa P 2 KWUMK Tewurn 6ynraH akpaH
ypHaTahnuk (4.20-pacm), 6y Tewunknap EpyFAnK TYNKUHNAPUHUN YTKa-
316 6opaan. EpyfFnnk MaiifoHMHUHT 60LWIKA HyKTanapugaH YnMKKaH
TYNKUHNApPHW 3KpaH TyTub kKonagu. AudpakuynoH xofucanap Tydainnu
3KpaH opkacupa TynKuHnap feapnu 6apya WyHanuwnapga tapkanagu.
BuHobGapuH, Py, P 2 HyKTanap fKMHuparn Tewuknap EpyfnmkK maH6a-
napun ponuHW YWHAKAW,'sSKpaH opkacuAa WHTepMepeHUMOH MaH3apa
xocun 6ynagu. Arap T HU OUPUHYM TeWWMKAAH YUKKAH TYAKUHHUHT
MKKWHYMN TelWNKAAH YMKKAH TYNKUHIa HucbaTaH KeumKull BaKTWU, SbHU
(li2<— clr) ¢ BakT Aeb TywyHunca, y xonga y12(t), ®12(1) katranuknap
NHTep(epeHUNOH MonocanapHUHr Ba3nATU Ba KOHTPACTAUTUHU aAHUK-
naiign. WyHpah kunm6 , y12(t) kaTTanuk — nyn dapky clr — ix =
— c T 6ynraHn xonpga Pun P2 HykTanapgaru TebpaHulUfapHUHT UHTep-
(hepeHumManawmnw KOOGUAUATUHN EKM 6GolkKaya alTraHga 6up”mpupgad
T Kagjap apknaHyBum Typnu naintnapga P 3, P2 HykTanapgaru épyf-
NVK TE6paHuLWNapu KOrepeHTAUrUHW XapakTepnaingu. T712(T) KaTTanuk
P1bv P2 HykTanapgarn Epyfavk TebpaHULWNApPUHUHT KOTePeHTNK fa-
pa>kacn €KW copparnHa  Kuamo
KOrepeHTNMK fapakacu [Aé6 ara-
nagu.

P1l P2 HykTanap WxTuépuii
TaHNMaHraH 34u; Xycycuil xonpa
ynap ycTMa-ycT TYWWLIN MYMKUH.
by xonga 0. «2(Pu *+ 1)

TebpaH uwnap 103 6epaguraH
naiT 6unaH apknaHuwagn Ba 6y
xonga rantebpaHuwnapHuHrea/N/n
Oyiinya kKorepeHTNUrM xakuga 60-
pagu. HOkopuga Taxjaun KUAWHTaH
NMHTepdepeHUMOoH Taxpubanappga -,20° pacm- Ba p2 HyKTanapgaru

aiHu 6up HyKTaBuii MaHG6aHUHT reneHTANINAAANAX N MNHT KO’
MKKMU 5, Ba 5 a TacBupu Epyfnuk repeHTIurM mpa“ TYWYHTUpULLTa



MaH6anapu cugaTnga XxusmaT KUAraH agu, ywa taxpubanapga Xxygngu
BaKT OVin4ya KOrepeHTNIUK MyXMMAWUP, YYHKW Oy Xpnga Typau nanT-
nappa, NeKuWH aiiHuM 6up XaKMKWI HYKTaBuiA EpyFNnK MaHbGampa 103
6epaéTraH TebpaHuwNap Kywunuwagu.

Arap IBa/ naiitnap 6up xun (T = 0), NeKUH Pun P 2 HyKTa-
nap Typau HykTanap pfe6 xucobnaHca, y xonga V120) katTanuk
P 1, P 2HykTanapfa 6up BakTaa 103 6epaguraH TebpaHuLLNap KOrepeHT-
NUTWHWN XapakTepnahgun by xonga Pn, P% HykTanapfabu TebpaHLWii-
NapHUHT (Pa3oBUl KOrepeHTNUIU EKU KUCKaya, (hasoBMii KOTEpeHT/INK
XakKuaa ranupunagu.

da30BUIi KOTEPEHTNNK ONTUK cucTemanapfga (ac6obnapga) Tacsup
Xocun 6ynuwnga myxum ponb yihHangn. ONTUK CMCTeManapHUHI Tay-
TOXpOHU3MU Tydainm (K. 20-8) Typam HykTanap Tacsupnapugaru épysf-
NuK TcEpaHnwnapu épyFnukmaHbangarv, SbHU TacBUpNaHaéTraH Gyom-
jarn 6up BakTAa to3 6epaéTraH TebGpaHuwnapra moc kenagu. Ly 6unaH
6upra, AudpakumoH xoaucanap Ba abeppauvsnap okumbaTmga Taceup
TEKUCAUTUHUHT xap 6up HyKTacura OGYHOMHUHT Typau HyKTanapu u>
KapraH TynkKuHnap kenagu. Arap 6ylom Yy3u 8pyFnvk Ynkapaguran 6yn-
ca.byxonfa YHWHT TYpAu HykTanapujaruntebpaHulinap KorepeHT 6yn-
Maiau BaTacBUPAAYHUHTTEKUCAUTUHUHIMA3Kyp HyKTacura GYHOMHUHT
TYPAU HyKTanapujaH KenyBYU WHTEHCUBAMKAAP KYLIWAWLWMN MYMKWH.
Afap 6yloM y3u EpyFnnK ymkapmahguraH 6ynca, y xonga yHUHr Typau
HyKTanapu, yMyMmaH aiTraHga, KUCMaH KOTepeHT 6Ynafu Ba WHTEHCUB-
NUKNapHU KyWwnob 6ynmangn. XakukaTaH xaMm, y3u EpyFAnK 4Ynkapmai-
anraH 6ytomnap 6éroHa Epyfimk MaH6ampaH OGytomra TywaétraH Tyn-
KMHNApHUHT counnuwmn okmbaTuia Kysatunagu. Arap 6yHpai maH6a
EPYFNIUKHUHT HYKTaBuii MaH6an 6Ynca, y xonga éputunaérraH Gylm-
HUHI 6apya HykTanapugaru EépyfaumkK TebpaHuwnapu KaTbuil mMabiym
thasaBuini mMyHocabaTga 6ynagu, AbHM TamMOMWAa KOrepeHT 6Ynagau Ba
TacBuUpAa YHWHT TEKUCAUTUHUHI Ma3Kyp HyKTacura OYKOMHUHI Typau
HyKTanapugaH kenaétraH TebpaHuwnap WHTEHCUBAUKNAPK 3Mac, 6anku
aMnanTyganapy KYWWanWm no3uMm.

Mukpockonfa KysaTunaguraH Ba 6eroHa épyfnuk maHbau éputa-
avuraH npenapat (K. 97-8) €KW HypnaHWW CNEKTPU Ky3aTUAULLIKN Kepak
6ynraH maH6a épuTaguraH crnekTpan annapaTHUHT TUpKUWKU xam (K.
100-8) y3n EépyFnuMk uYmkapmaiiguraH éywomra mucon 6yna onagu. Hwu-
X0AT, KYHAY3rn 8pyFnukaa éku cyHbuii éputuwga 6esocuta Ky3 6unaH
Ky3aTunaguraH 6apya Oytomnap Y3u EpyFnnkK ymkapmanpgiiraH Gyrom’-
nap >Xymnacura Kupagwu.

FOHFHUHT unHTepdepeHUMOH Taxpubacuga (K. 16-8) kaHgangup
EpyFNuK MaHbaun éputagMraH MKKU TUPKUL EPYFAMK mMaHbGanapu Xus-
MaTWHWU yTailam, AbHWM Taxpuba cxemacu Y3UHUHT Myxum 6GEénrunapwu
6ylinua 4 20- pacmgaru cxemara moc Tywagun. Arap nyn dapkm KuécaH
KMunKk 6Yynot, nact TapTubnu nonocanap KysaTunaértraH 6Yynca,
y X0M14a MHTepthepeHLMOH nofiocanap KOHTPaCTAUIMHU acocaH TUPKMLL-
nap EpUTUAMWIUHUHT (ha30BUIA KOTEePEeHTAUTM [Japaxacu aHuknangu.



MailkenbCOHHUHT 0N14Y3 WHTephepoMeTpMUaa xaM axBon LWyHra yxuwatwl
6Yynun6 (K. 45>8), 6yHga MHTepdepoMeTp TUPKULWINAPU EPUTUAUWNHUHT
KMCMaH (DaBOBUI KOr»epeHTAUrN 0AY3NaPHUHT BypYakan ynyaMmnapuHu
ynyaw socuTtacu 6ynn6 xmusmat kunagu. CopganawiTupuaraH Kywungaru
CXeMaHuW Taxaun Kunumb, KkKopuaa caHab yTunraH 6apuya Xxonnapga
KMCMaH (ha30BUii KOTePeHTAUKHWHT POAUHMA TYLIYHUL MYMKWUH. Epyf-
NUKHWUHT YU3MKAM MaHGaMHWHT TYpau HyKTanapu Xyfa Tacoauguii
thasanu TynKuHnap umkapaétraH 6yncuH. LUy KeHr €pyFnmk maHb6au
P 1, Pr HyKTanapja BYXyAra KentupraH épyfnnk MangoHWHUHT a3o-
BWIA KOrepeHTnnMrura abTmbop 6epamus. KeHr maH6a mogenu cudatmpa
Y3YHIUrM 2b 6YnraH TYFpu 4YM3MK Kecmacupga TeHT macodganappa (3KBu-
OWCTaHT paBuwiaa) >kolnawraH (4.21'-pacm) Ba TeHr amnauTyganm,
NEeKNUH MyTNnako WUXTUEpUI (asanu EpyFAUK TYNKUHNApPU 4YUKapyBUU
HykTanap Tynnamu kabyn kunuHagu (EpyfFauMK 4YuKapyBuM HyKTanap
feraHfa SKKONNWK YUYyH EpYFAUK MaH6aMHUHT alipyum aToMnapuHu
TYWYHUW MYMKUH), XUCOOHUHT Kypcatuwunya (K. 24-mallk), Epyfauk
mMaHbOaura napannen TYfpu umsnk yctugii éTtraH Ba Oup-6upmpaH 21
mMacogafa TypraH MKku P b P2 HyKTagarum tebpaHuwinap KOrepeHTaunru
fapaxacu Kyiumparura TeHr:

v = a — dnbl[XcL (22.24)

6yHga 1A — maH6a OwunaH Kys3aTuw HykTanapyu opacugarum macoda.
4.22-pacMpa KOFepeHTAMK [apaaCUMHUHT a — 4nbl/\cl KaTTanukka
60fnaHMW rpagurn kKypcatunraH. a optnb 6GopraHmga y12 (0) korepeHT-
NVK papaxacu pactnab kamasgu™ a = f 6ynraHga y Honra ainaHagu

Ba a HWHI fiHaga KatTa Kuimatnapmpa y12(0) HWHT KuiimaTun TebpaHaaw,
NIeKUH TaxmuHaH 0,2 paH opT-

margun. WyHpain kunub, a < 2 . r
TEHICM3NUKHU (pa3oBuii  Kore-

PEHTANKHUHT MaBXYANUK Luap-

™M cudatmga Kabyn kuauw

MYMKMH. 4
Arap Pr,PrHykTanap opacu- 4.21- pacMm. 712(0) hasoBWii KOrepeHTINK
parm 21 macoda  YyarapTupui- AapaxacuHu xucobnawira goup.

maca, Yy Xo0/4a KOrepeHTnuK-
HUHI  MaBXyANuK  wapTujgad
mMaHb6a ynuamnapura Kynunagu-
raH

0 = 2b/cl<X121

yeknaw (wapT) Kenub uymkagw. . )
BUHOGApWH, EPYFANK MaHGau- 4.22- pacM. y3u EPYFANK  UYMKapyBuu

06 o KeHr MmaH6a xonufa ¢has3oBuii KOrepeHT-
HUHT ypyaknu yndamnapu K MUK papaxacuHuHr a = 4n blAcl ra

TYNKUH Y3YHAUKHWHT Pu P2 60FNaHMLL  rpagmru.



HykTanap opacuparu 21 maccara HucbaTugaH opTuUK 6YnMacinru Ke-
pak. LWyHpait Kunnmb, amanga KOTEPEeHT EpUTULL YUYYH EPYFAUKHUHT
KaTbuii HyKTaBuii MaHGaumHW KYnnaHKwWw 3apyp amac. Arap, MacanaH,
a = n/4 6ynca, y xonga y12(0) = 0,90, SbHM KOrepeHTIMK Aapa-
Xacu  EpYFAUKHUHT KaTbWii HYKTaBuiA MaHGau GynraHgarmgaH aturu
10% kawm.

3HAM Epyrank MaHb6amHWHr 6ypyaknu ynyamnapu ysraptupunmva-
CUH. Y xonga a<n wapt Px P2 HykTanapgaru TebpaHULNapHUHT
KUCMaH KOTrepeHTAUIMHW 3bTubopra onuw no3um 6ynaguraH 2lkor Mma-

coanapHu aHuknangu. bup-6upugaH 2/kor gaH opTuk 6YynmaraH Mma-

cohaga XoinawraH HykTanap TynnaMu KorepeHTNMK coxacu AeiAunagu.
(22.24) myHocabaTHM xucobra onmb, cc<;n LwapTgaH

2/<2/kor=T0

lWapTHWU ronamus.

Kyéw éputraHga (yHUHr 6ypyak ynyamm 0 = 30' = 0,9-10-2 pag)
KOrepeHTNuUK coxacn ynyamm 1,1 « 102~2= 0,06 mm (L = 0,55m10 3 mm
yuyH). by xwucobgaH KOHr Ttaxpubacn yuyyH (Kyéw Epyfnmk maHb6aun
cudaTuga onMHraHga) Kynmga\rn xynoca umkagum: 5,, 52 Tupkuw-napHu
(K. 4.10-pacm) 0,06 MM gaH SKWUH XOWNaWTUPWLI N03MM Ba KYpUHYB-
yaHnuru, macanaH, 0,90 6ynraH paBliaH WHTepdepeHLUOH monocanap
KysaTunmwuy ydyH 21 = 0,015 mm 6ynuwmn Kepak.

Arap KysaTtunaétraH 6yiomra Ky&wHuHr 6esocuTta y3mpaH TywaéT-
raH épyfnmk amac, 6anku atpodaarn 6ytom éku 6ynyTnapgaH couymnrad
8pyfFnnkK TywaéTtraH 6ynca, 6y OYHMAApHUHI alpuM HYKTanapuHu
KOrepeHT 6YnmaraH TYnKuHnap MmaHGanapu Ae6 xucob6naw (ynapHUHT
KOrepeHTAMK coxacu ynuamnapu 0,06 mm ra TeHr) Ba 6y Xxonga Xam
KOrBpeHT OynmaraH KeHr MaH6a wmogenupaH ¢oljanaHuwl MYMKWH.
byom xap Tapagpnama éputunraHga 0 ~ 1 ge6 xucobnaw “MyMKUH Ba
KOTePEeHTNUK COXAaCMHWUHI Ynuyamnapu 2/kor ~ X MyHocabaTra 6yii-
cyHaaum.

250 Mm MacoagaH (SHr aXwWwK Kypuw macogacugaH) Kysatuwjga
KY3HUHT axpaTa onuw Kcomnuatu TaxmmuHan 0,1 mm 6ynagm. LUy maco-
thafa >KoinawraH Ba XaTTo KyCWHWHTr Yy3ugaH 6eBocuTa TyllaéTraH
pYFNNK EpUTaTraH WKKW KMUYMK BYIOMHM amanga KorepeHT 6ynmaraH
maHbanap ge6 xucobnaw MymkuH. by xynoca xap Tapadnama épuTu-
Avuwra an6atta Ternwnuaup. LWyHpaihk kunmb, Tabuuin wapontha Ky-
ponnaHmaraH Ky3 6unaH KysaTraHga OYylOMAapHUHI Typnu HykTana-
puiaH Ky3ra TywaéTraH TYAKWHIApPHUHT KWUCMaH KOTrepeHTAUTNHN
abTMbopra onmaca xam 6ynagvm. AKCWMHYaA, axpaTa O0AULW KOOGMANATK
TYNKUH Y3YHNUK TapTiibuga 6ynraH MMKpOCKON épgammpa KysaTraHga
O6YIOM EPUTUINWMHUHT KUCMaH KOrepeHTAUTMHKU Xucobra onuw anbarra
3apyp.

®a30BUii  KOTEpPEeHTAMKHUHI MyXOKama KWAWHa8TraH KpuTepuiicu
naeannawiTUpuaraH cogfa Xon — 3KBUAMCTAHT  paBuwlga Xonnawrad



EpyfnaHyBuYM HyKTanapgaH ubopaT 4U3UKAWM EPYFANK MaH6au "UyH
KenTupné uukapuaraH agu. AMMO 6y KpuTepuidi UXTUEPUIA Koinalurad
épyfnaHyBuM HyKTanapfaH mbopaT Xap KaHAal KeHr EpyfnuMk MmaH6au
YUYH XaM cugaT TOMOHAaH Y3 Kyuymfa KOAMIUMHW KYpUL KUAUH 3Mac.
By (UKPHUHT TYFpPU 3KAHAUTWATA MWLIOHUW YUYYH EPYFIUK 4YUKapyBUM
HyKTanapHu / wHAeKC 6wunaH 6enrvnaimMms Ba Kys3aTull HyKTacujaa
/- maHb6a BYXyfra KentupraH 5r* TebpaHuwHN *

51-= co3 (M/ — 2ncly!X + ;)

KypuHuwaa &sammu3, 6yHga a, Ba (; nap EPYFAUKHUHI /- HYKTaBuii
MaHbaMHW XapakTepnoBuuM amMnauMTyga Ba (asa, —mMaHbajaH Pr Hyk-
Taraya 6ynraH Macoda. ByTyH KeHr MaH6a Pr HykTaja ByXyfara
KentupraH TebpaHuw 6Gapya TebpaHuLWnap AMFUHAUCUAMD:

51= 2 51/
1

a$ amnnutyganap Ba ¢ hasanap Tacoguuin KaTTanuknapaup, NeKuH
xap oup a @\, & KOHKpeT Tynnam Y4YyH HaTuXaBWUiA TeOPaHWULLIHUHT
amMnanTyfda Ba (hasacum MyalisH KuiimaTra ara 6ynagu. Px HykTagaH P2
HyKTara yTuaraHfga kywunaétraH TebpaHuwnapHUHr asanapu yara-
pagn (4YyHkn P2 HykTaraya 6ynraH macoa mMacotagaH hapk
Kunagum) Ba HaTuXaBuii TebpaHuw Px HyKTagarugaH dapkim amnam-
Tyfpara ara 6ynn6é konagu. Px Ba P2 HyKTanapgaru HaTukaBuii Tebpa-
Huwnap amnauTyfganapn akaT Px Ba P2 opacmparn 21 macocga eTap-
nMya  KatTa 6ynraHmga (9bHM  TypAu  HyKTaBuii  maHb6anap  yyyH
xucobnaHraH NynnapHUHr W2 — Yw apknapn Kamuga TYNKUH Y3YHIUK
TapTmbugarn mukgopya apk kunraHga) cesmnapnu gapk kunagu. AKc
Xpnga 6apya KywwunyBuum (napuman) TebGpaHMLWNApHWHT  (asanapm
amanga 6up xun Mmkgopgda ysrapagu Ba HayuxaBuili TebpaHuUw amnau-
Tyjacu onguHrugain konagu. 15-§ ga kMAMHraHra yxwaw cogfa Xxu-
cobnap éppgammnga Px, P2 HykTanap opacugaru 21 macoga

212b]<1 > T,

TEHTCU3IMKHU KAHOATNAHTUPULIKN KepakAMrMHW Tonamus. JI1ekuH 6y
wapt Px Ba P2 HykTanapgarun TebpaHWLINapHWHT amanja KOrepeHT
amMacnuMru wapTu 6unaH 6up xun 6ynagn. TeHrCU3NTUKHUHT

21<M12b = 2/Kkor (22.25)

Teckapu OGenrucu Pr, P2 HykTanapgaru TebpaHUWNapHWHI amanja
KOTEPEHTAUTUHN BUNAMpagn, SAbHU KOFEPEHTAMK COXACUMHUHT Ynyam-
napuHu aHuknangn. LWyHpah kunnb, (22.25) TeHrcmsnuk hasoBui
KOTEPEHTIUKHUHT EPYFIUKHUHT WUXTUEPUI KeHr MaH6anapura kynnaHa
onaguraH yHuBsepcan KpuTepuilcugmp. By HaTuxKa EPUTULLHWUHT  KOH-
KpeT MuconnapuHumHr (Kyéw épyfnurm 6unaH Eputul Ba X0Kaso)
IOKOpUAa YTKasWAraH MyxokKamacu YpWHAW 3KaHIUTWHW Tachuknaigu.



KorepeHTNnK fapaxacu Ba KOFEpeHT/IMK Coxacu ynuyamu Tacoguduii
EpYFNNK MaJOHUHUHT ypTaya XapakTepucTuKanapu 3KaHIUTWHU Ha-
3apAa TYTWIL N03UM. EpPYFNUKHUHT KeHr MaH6an cupTuha Tacoanduit
(haza Ba amMnNAUTyJaNapHUHT xap O6Mp KOHKpeT KuiimaTnapuja akpaHpaa
EPUTUNTAHANK TaKCUMOTU KOHKpeT 6ynagu, NeKuH 6y TaKCUMOT HOMYH-
TasaMm 6Yynagu. EpPYFAUKHWHT KeHr MaH6an (renuit - HeOHNM nasep
HYpnaHuwWun 8puTraH AXWW XuMpa OiHa MaH6a 6ynraH; 4.23-a—B pacm
YUYYH EputuaraH coxa TaxMuHaH 2b = 0,3MM guameTpnu pJowupaya
6ynraH) doTonnéHkaga BYXyAra KentupraH EputunraHnmk ¢ororpa-
Guanapun (nosuTtuenapu) 4.23-pacmpa kypcatunraH. ®oTonNEHKAHWHT
EPUTUNTAHNINTU XapaKTep/M HOMYHTa3aM «[OHafop» CTpyKTypara ara
6ynn6, gornap éKu «aoHanap» KatTanurum it mMacoara nponopuuoHan
paBuwpga opTtud 6opagu.

Xupa OWHAaHUHT HOMYHTasam 6Mp KUHCMacauknapu Tydainm
nasep umkapraH (asoBuii KOTepeHT TYAKUH MaHBaHUHI HyKTacupgaH

B) . Vv

4.23- pacM. KeHr cpyfnmk Kakbaum (>upa WHNA) XCCUA KWAraH EpUTUNTaHINKHU

Tacognuii TakmnoTum (Mrk6ingrH ~otonnénkrrada 6ynraH < macopa 10 cm (a), 30

(6), 100 cm (6) 6ynraH >:icnnrp) <}otocypatu, ) Xon TyFpu TYypTOypuak KypcaT
TypraH 4>31MK MrH6ara Moc Kenagw.



HyKTacura ytuiiga tacogudaH ysrapaguraH asa opTTupmanapu onagu.
LLIYHUHT YyUYyH cOuMNraH EpyFnuK y3um EpyFAUK YMKAPYBUYM KEHI MaHba
HypnaHuwmura fxwu yxwangm sa xupa OiHa 6unaH yTKasuaraH Tax-
pnba HaTuXanapuHu tokKopuaa 6axapunraH xucobra Takkocnaw MyM-
KUWH.

PaBlwaHKu, POTOCYPATHUHITEPUTUATAHUTL IOKOPK BYNraH coxanapu
Xnpa OWHaHWMHITYpPAW HyKTanapugaH 6y xoinapra kenaétraH TYNKWH-
napHuWHr Tacoguguii cababnapra kypa acocaH 6up xundasanu (CuH-
thasanu) 6ynuwmra Moc Kenagu. AKCUHYa, EpPUTUATaHAMIKM nact 6yn-
raH coxanapu xupa OWHaHWHT Typnu HyKTanapupaH 6y >oinapra
KenaétraH TynkuHnap 6up*6upuHN cyHaupuwmnra moc kenagn. by tyn-
KUHNAPHWHT CUH(asanuk gapaxacu Kyn ysrapuwmn yuyH GoTonnéHka
Tekucamrnga 6upop macodara CUMKUW Kepak; Oy CUMKULWHWUHT Yp-
Taya KUiAMaTU KOFepeHTNUK COXaCUHWUHI YnyamuHu aHuknangu. LLyH-
pali knunnb, «ypraya LOF» KOTEPEeHTAMK CcOXacuaup Ba YHUHI ypTaya
ynyaMu KOTrepeHTNIMK COXaCUHWHT Yynuyamuaup. Xwupa wuwa 6unax
thoTonnéHka opacugarn i macotha ysrapraHga goHanap ynyamu ysra-
puwmn xucobra MyBOPUK Kenagu, UYHKU KOTEPEHTUK COXaCUHUHT
lkor Yynuamy clra nponopuuoHangup.

4.23-r pacmgaru ¢gotocypat & = 100 cMm WapouTAa ONUHTaH, NeKWUH
Xupa wuiaga gotocypatga KypcatuaraHgek xobnawrad 0,2 X 1 mm2
ynyamnu coxa éputuaraH 6ynu6, y TaxMuHaH TYFpu TypTOypUak Liak-
nnga 3gn (nasep HypnaHWWWHW UWMAWHAPUK NuH3a (okycnaraH). Ky-
pné TYpPUOGMMU3KU, KOTEPEeHTAMK COXaCUHWUHI BepTWKan Ba FOPU3OHTan
nyHanuwgarn ynuamnapu kyn dapknaHagn Ba HypnaHuw mMaHO6anHUHT
TEernwnn ynuamnapura Teckapy nponopuvoHan 6ynagu. by dakT
2/lkor ~ %'B = N 2b MyHocabaTra 0116 KenaguraH xucob HaTuxa-
napura MyBoO(QUKAUP.

Y3n épyFank unkapaguraH madn6anapfaH xupa WWLWAHUHT MyXUM
thapkn kyinmparnpaH ubopat: xupa WIAWAHWHT TYPAWM HyKTanapugaru
EpyFnuk TebpaHuwnapu opacugarun asasuii MyHocabaTnap MyHTasam
amac, NleKUH BakKT yTuwun 6unaH y3rapmaingu. LUYHWHT yuyyH 3KpaH
EPUTUNTAHAUTUHUHT  [OHAJA0P CTPYKTypacu xam BakT yTuwm 6unad
y3rapmainau. MaHb6a y3um EpyFAnMK uyukapaguraH 6ynraH xonga aca
YHUHT cupTugaru KaHgangump WKKW HykTagaru TebpaHuwnap gasanapu
(hapku Te3 y3rapub Typajk, Oy aca eTapnuya y30K BakKT gaBomuga épu”
TN6 TypunraHga foHanapHUHr 6eTapTMb xapakaT Kunulwiura Ba AOHa-
LOp CTPYKTYpaHWHr hykonuwura onué kenagu. LUYHUHT yuyyH VY3u
EPYFNUK uYMKapyBuu OytomnapiaH ofauin wapoutha HYpPAaHUWHWHT
WHEPUMOH Kabyn kunruydnapu 6unaH 6upranukga oinganaHunraHga
613 fOHajop CTPYKTypaHu Ky3aTMmaliMu3. Xwupa wuwa épgamMmmnia oNvH-
raH dotocypaTnap y3um EpyfauMK uUuKapyBuu MaHbanap xonupa nango
6YynaguraH EpUTUATAHANKHUHT OHWUIA TakCcumoTUra TYFpu Kenagu, gelinuw
MYMKWH. A

Xo3upraya 6u3 EpPYFAUK WHTEHCUBAUIM  UHTepdepeHUManalyByu
WKKW gacTaHWHT Ryn gapkura (KM Keuynmkuw BakKTura) 60FnMK pasullga



ynuyaHaguraH wWHTepdepeHAMOH TaxpubanapHu Kypub kenguk. by
TaXpubanapHWHT HaTWXaNapuHW, OKOpMUAa aHWKNaHraHuaek, Ba
52 TebpaHuwnap opacupary MocnawyBs fapaxacuHu, SbHWU Koppens-
UMAHKM XapakTepnoBum yl12(T) KOrepeHTNUK fapaxacu TylwyH4yacu ép-
famupa TaBcugnaw MyMKWUH. LUYHUHT yukH y12(T) Koppensiuma yHK-
unsicu xam fgeinnagu.

EpyfNnK gacTanapuHWUHI  KOPPensuMoH Xoccanapu 'HamoéH 6Ynaau-
raH G6MpMyH4Ya 6oOlWKa Tungarn Taxpubanap OYAMWN MYMKUH. VIWHWUHT
MOXUATUHU  TaxpubaHuHr  4.24- pacmMpa TacBUpAaHraH CxeMacujaH
(BpayH Ba TBucc, 1956 i1.) TywyHu6 onca 6ynagu. 5 maHb6agaH uUMK-
KaH EpYFNNK KMYMK b TewmkgaH (YynyamMum KOTEpPeHT/IMK COXaCUHUHT
ynyammpaH Kuumk) ytagu/apum waddod M KY3ry yHU MKKKU pgactara
axpaTagu Ba 6y pacTanap Ba £2 Kabyn kunruunapra Tywagu.

£52 pa nainpgo 6ynraH ¢oToToknap C Koppenatopaa paguoTexHUK
metognap 6unaH y3apo kynaWtupunagu Ba KynaWTMaHWHI YypTa Kui-
MaTu onuHagn. Kabyn kunrumynapgaH 6upuvHu cumkutnb Ba wy 6unaH
WKKW pacTtagaH OupuHW-6upmgaH KeuynmkTmpuo,

|

<X2-26)
‘ 0
KaTTanuKHU T HUHT QyHKUMAacu cudatmfa ynyaw MYyMKWH. T Keuu-
KWWHW paguoTexHUK ycyn 6unaH xam kKuputca 6ynagu.

WyHpalh Tungarn Taxpubaga 0 (T) HM Yynyaw HaTwxkanapu 4.25-
pacMga TacBupnaHraH. O (T) (yHKUMA rpaguruHUHE 6o Xycycustnapu
T HUHI KUYMK KuiiMatnapuga 6UpMyHYa KecKWH wudoganaHraH makcu-
MYMHUHI MaBXyga OYAuWwn Ba T HUHI KaTTa Kuiimatnapuga O (T) HUHT
TaxMUHaH Yy3rapmain koauwuaup.

Arap pactanapHuHr | (() WHTEHCUBAWITMHWUHI BaKT YyTuwm 6unaH
joumunia 6ynn6 Konasepmacauru abvTmbopra onuHca, C (1) QyHKUMA-
HUHT aiTU6 YTuAraH XycycuUATNapUHU OCOH TYLWIYHUO OAULW MYMKWH.
Akc xonga C (1) = 1 6ynagum. Xakukatga / (I) WHTEHCUMBAMK BakT

4.24- pacm. VIHTeHCMBNUKNap Koppens- 4.55" prcm. C(T) dyHKuma rpbdurn.
LMACUHN  ynuawl TaXpUOGACUHUHT cXe-
macwm.



yTuwmn 6unadH Tacoauguin  mMopynauuManaHraH, SbLHU Yy MakKCUMyM Ba
MUHUMYMNAPHUHT Tacoauduii KeTma-keTnmurugaH wbopatr. T = 0 6yn-
raHga (22.26) udgopagarn uHTerpan octugarun GQYHKUUAHUHT 6Up KY-
NaTyBUNCMHUHT 6Gapya MaKCUMyMIapy WKKWHYU  KYNanTyBUYUCUHUHT
MaKCMMymapu 6unaH 6up xun 6ynagum Ba HaTwxkaga 0 (0) HUHT Kuid-
MaTu opTuK 6Ynagm. Arap T Ke4YMKMLI BakKTM eTapiuya kaTtTa 6ynca,
KYnaiTyBuMnap MakKCUMyMaapu BasvATW oOpacugaru Koppensuus nyko-
nagn Ba 0 (1) kattanuk 0 (0) ra HucbaTaH Kamasgu. LyHpgain kunu6,
C (1) dyHkums 1 Ba 1-\-1 naiitnapgarn WHTEHCUBAWUK KWAMATNAPUHUHT
Koppensuus papaxacuHu T KeYMKWLW BakKTUra O6OFNMK paBULIfA XapaK-
Tepnaiign. WHTEHCUMBAMK MalfoH amMMAUTYAACUHUHT KBafpaTura 60fauK
oynraHnuru cab6abnu, 0(T) GYHKUMSA WKKUHYUM TapTu6nu Koppens-
UMOH (yHKUMA [feb aTanraH.

0(T) QYyHKUMAHM Hazapuin Wyn 6unaH xucobnaw Yy4yyH amnaunTy-
facu MopynsuusnaHraH TYNKUH Lyrnapu MofenupaH qoliganaHamus,
AbHU T BakT gaBommaa / (/) MWHTEHCMBAWK KUAMaTW Yy3rapmaingn, ammo
T BaKT yTray tacoguduii mmukgopra cakpab Vysrapagu, peb xucobnaii-
MW3. AMNAuTygacu MoOAyNsAusNaHraH uyrnap mMogenura oufg 21-mauk
rxemacu 6ynnya xmcob KuWanb, KyihmaarnHu TOMWW MYMKWH:

rm - 1(7272+ [1- 1T1T] [1- (7),T*blITI<

LT} LE7 272, IT |>7\ (22.27)
WyHgait knunmb, 0 (T) dyHKuMA cudaTMHUHT 6OW  XycycuATNapuHW,
AbHU |T| KMumk 6ynraHga MakcMMyMm Ba |T| kKaTTa OynraHpa y3rap-
Mac/nK XycycuaTnapuHu 6y mopens TYFpu akc aTTupagu. VHTepdepeH-
LUMOH Taxpubanap xonugarviek, Koppensauus BakKTUHW TYAKUMHNAp
UYFMHUHT T [aBOM 3TWW BakKTU aHWKnaigw.

T =0 6ynraHga >oinawraH MaKCUMYMHWHI HWCOWIA KaTTanuru,

ABHU

00 _ »
b 0 (00) (N2
HucbaT anoxupga sbTubopra casoBopaup. WHTeHcuBaurn | ra  TeHr
6ynraH UYyrnapHWHI HUCOMIA COHUHW P3anelHMHT
exp (—/17)

TAKCMMOT KOHYHW aHuknangn, ne6 capa3 kunamus. Y xonga copga
xucobnap (K. 25- mawkK) § = 2 3KaHUHW KypcaTagu. PaneliHWHI Tak-
CUMOT KOHYHUAA WHTEHCUBAWKHWHI YH4Ya KaTTa 6ynmaraH (ayktya-
unsnapn 6ynagn. MacanaH, MHTEHCUMBAMKHUHI ypTaya KMimMathaH WKKK
MapTajaH OpTMK Kuiimatnapu aturn 14% xonnapga ydpaingu. Yykyp-
pOK Tax/MWAHWHI  KypcaTuwiuya, artomnapu 6up-6upmaaH MycTakun
paBuwga TYNKUHNAp 4YMkapaguraH MaH6anap ydvyH OyHpaii xonat Ko-
HYHUALMP.

4 MWKAOPHWHI KuiAMaTnapum KaTta OYNMWKW HyplaHWW WHTEHCUB-
NUTUHWUHT MaKCUMan OHWIA KUAMATW YHWHT ypTaya KuiiMaTugaH aHuya



OpTUK BynuwmnHun 6ungupagn. MacanaH, 6ab3n nasepnapga HypnaHuLl
Kyunu «4yakHawnap» KypuHuwmnga 6ynub, «vakHawnap» opacujga
yTraH BakT 4YakHalwap faBOM 3TraH BakKTHWHI Yy3ufjaH aH4ya KaTTa
(x. 230-8), 6y xonga § > 1
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EPYF/IUKHVHE TYPFYH TYNKWHNAPU
23-§. TypryH TYynKuHnap xocun 6ynuwun. BuHep Taxpubanapwu

KOkopupa kypcaTunraHujek, 6apkapop WHTepepeHLUOH MaH3apa
XOCUT KNAWLW YUYYH 6UP-OGUPUHUHT yCTUIa TYLIYBYU 3HT KaMUAa MKKUTA
KOTepeHT TYNKWH 6ynuwmn 3apyp. WVIKKM KOrepeHT TYAKUH XOCUN KA>
AVWHUHT dpeHenb. KypcaTraH MeToAu TYLWYBYM TYNKUHHKU GUpPOpP ycyn
6unaH MKKUra axparuwpaH moopat. VIKKU KOTepeHT TYNKUHHU YyCTMM-
YCT TYWMUPULIHWUHT XXyAa KU3UK Ba MyXWM WHTepdepeHUUs Xxonura
KeNnTupyBuM copgfa ycynu pesopra Tuk (HOpman paBuliga) Tylurad
TYNKUHHUHT KaWTuwmngaH mbopaT; KaliTraH TYNKWH Oy Xxonga Teckapu
MyHanuwpa xapakaTnaHumb, MYXUTHUHT ylla KMCMaapugaH fsiHa yTagu.
ByHga xocun 6ynaguraH MHTepgepeHUMOH MaH3apa MKKana (TywyBuu
Ba KaiTraH) TYNKWH (asanapu MyHocabatura 60fnMK. TylyBYM Ba
KainTraH TYNKWHNap uWHTepdepeHuManawunwmM WwapTnapyu xap kKaHgan
TUngarn TYNKUHAAp YYyH xaMm 6up Xungup. Ynap MexaHuka Ba akyc-
TUKa Kypcnapuga 6atadcun ypraHunagn. Kalitapuw npoueccupa Tyn-
KWH (ha3aCMHUHT Yy3rapa OAUWIKW MYMKUHAWTWM  Myxumaup. LUyHWHT
YUYH TywaétraH TYNKWH TeHrnamacu

— KX) (23.1)
6ynca, y xonga x =0 HykTaja KaWTraH TY/JKWUH TeHrnamacu
f2= a3ll(al + kx + 6) (23.2)

6ynagn, 6yHpa, ogatgarugek, 0 = 2n1T Ba K= 271 K Xx onguparu
MLWOPaHUHT Y3rapuluyM TapkKanuw iyHawwwu ysrapuwnHu udoganaidn.
6 aca kaWTapuwpa asa ysrapuwmHu 6ungupagu. HatmxaBuil TYNKWUH

5= 65X y2= 2aco3 (1x + 1/26) 8ln (ex*+ 1/26) (23.3)
KYpuHuwaa ésmnagu.
(23.3) (opMyfnaHWUHI  KypcaTuwmuya, TebpaHuwnap amnauTygacu

2aco3 (kx+1/26) ra TeHr, AbHU Y MYXUTHWHT TYpAWM HyKTanapu yuyH

Typninya 6ynnb, HykTagaH HykTara yTuwjaa cogfa rapMOHUK KOHYH

6yinunya y3rapagu. BakT yTuwm 6unaH AaBpuid y3rapuwHuM  mdoganosyn

3w(o)/+ 1/26) KynainTyBuYM 3ca KooppuHaTara 6GOF/IMK 3Mac.
AMOANTYJaHUHT

2a co3 (kx + 1/26) = 2a co3 (2nx(k+ 1/26)



rapMOHUK (YHKUMSA opKanu wudofanaHUWM amnauTyJaHUHT uwopacu
APUM TYNKWH coxacumpa ysrapmMail KOMMWWHWM Ba X HUHT 1/2& ra Vys-
rapraHmga, fibHU 6up Sipum TYNKWHAAH WKKUHYMcura yTraHga ulllo-
pPaHWHT Kapama-kKapluucura y3rapuwmHu kypcaTagu. bowkauva aiin-
raHga, 6up fpum TYNKWUH coxacupa 6apya 5 nap mycbar 6ynraH 4vofga
KYWHW apuM TYNKWUH coxacuga ynap maHduid 6ynagH. Arap amnautyga
Myc6aT KaTTanuk [E6 xucobnaHca, y Xonga KypcaTitb yTunraH xonaTHu
MaHa GyHpail (GuKp 6unaH udoganaw MyMKUH 6Ynap 3gu: TebpaHuL
(hasacu apum TYNKUH coxacupa y3rapmain Konagum sa 6up apum TYNKUH-
LaH MKKuHuYucura ytuwga n ra ysrapagu. by TabpuHU TYpFyH Tyn-
KAH Tabpudun fe6 onnw MYMKWUH.

(23.3) thopmynagaH TYpFyH TYNKMHAa aMnAUTYLaHWUHT HOMNb KWiA-
MaTura MocC KenraH Katop HykTanap 6opnuru kenub umkagu. by Hyk-
Tanap kx -|-126= 1(2nn wapThaH aHuKnaHagn, 6yHpgarm n = 1,
3, 5...— ToK coHnap. PaBwaHkun, 6y HykTanap 6up-6upugaH Apum
TYNKNHTa TeHr Mmacodaja >KolhnawraH Ba TYpFYH TYAKUHHWUHT TYTYyH
HyKTanapu €ku TyryHnapu fgeinnagn. YnapHUHT' ypTacura amniauTy-
LaHWHT MaKCuMan KuiAmatura, SbHM 2a KuiimaTura MoOC Kenagurad
HyKTanap XoinawraH. By HyKTanapHu AyHrauknap fAeinnagu. Y nap
KX 1/26 = 1'2nn wapTaaH aHuknadHagu, 6yHpgarm n = 0, 2, 4...—
XY(PT coHnap. KanTuwpga asa y3rapuwumHU aHWKAOBYM 6 KaTTaluKKa
HucbaTaH 3ca Kyhugarn xonaTHM Hasapga TyTuw 3apyp. lOrypma
(3NeKTpoMarHuT, 3NacTUK Ba X0Ka30) TYNKWH YHWUHT 3HEPTrUACUHUHT
WKKWM Kucmura (371eKTp Ba MarHUT 3Heprusicura, noTeHuman Ba KUHETUK
3HEprusicura) Moc KeayBuu UKKW TYNKUH TynnamugaH nbopat.~KOrypma
3NeKTpOMarHuTuK TynknHaa ukkana (E Ba H) BekTop xap 6up naitaa
Tapkanuw (> AWyHanuwu 6unaH MyalisH Tap3ga 6ofnaHraH 6ynuo,
YHakKain BWHT cucTemacu Tawkun 3tagn. (K. 5.1-pacm), KalTULWHWUHT,
AbHU TapkKanuw NYHaNUWWHUHT KapaMa-Kaplwucura Y3rapuwuHUHT
3apypuit waptu E ékn H BekTOopnapAaH 6upy WYHaNUWUHUHT Kapama-
Kapwucura ysrapuwmamp. XakukaTaH xam, KalTuw HaTuxacupa xo-
cun 6ynraH torypma TynkuHga E, H Ba V BekTopnap siHa YHaKail BUHT
CUCTEMACK TAlLKWA 3TULLIWM KepaK; KahTuwpaa V HUHT WyHanuwwn y3rap-
raHNMIM yuyyH E ékn //BekTopnappgaH 6upn xam y3 WyHanmwmnHm cakpab
y3rapTupuwmn, AbHU (a3aCcMHM S ra Kylwmumya yrapTupuiim ékm, 6ouw-
Kaya anTraHga, Apum TYNKWH WYKOTUWMK KepakK. Kalntuw to3 6epaét-
raH yerapafarv LapouTra 60fNMK paBuWga» SPUM TYNKUHHW Oy Bek-
TopnapfaH 6upyn RYKOTUWU MYyMKWUH. By MacanaHu 31eKTPOMarHWTUK
(pyFnuk) TYynkuHnap yuyyH XXII1 606ga 6atadhenn Kypuob uukamus,
X03uMpya (pakaT Wy HapcaHuW aiTM6 yTaMu3: arap WUKKUHYN MYXUTHUHF
€2 [AW3NEKTPUK  CUHTAUPYBYAHIUTU OUPUHUM MYXUTHWUHT €2 ujaH
KatTa, AbHU 6ynca, y xonga aneKTpOMarHUTUK TYNKuHNapga
MarHuT BeKTOpU yuyyH 6—0 Ba 371eKTp BEKTOpWM Y4yH 6 =4 6yna-
on. AKcuMHYa, e2< 6ynraHuga KanTuw BaKkTMAAMarHUTBEKTOPUSPUM
TYNKWH WYKOTagu, 3NeKTp BeKTOpW 3ca Y3 (asacuMHM Yy3rapTupmaiigu
(5.1- pacm). 5.2- pacmga KypcaTunraHgek, 6 garu oy apkokmbatuga 6mp



V'

a) 6)

5.1- pacm. TywyBunM (a) Ba KalitraH (6) TynkuHnapga £, H
Ba V BeKTopfap Xolnawuin.

BEKTOPHUHI TYTYHMapy WKKWHYUCUHWUHT AYHIAMKAapuW ycTura Ty-
Wwaau.

E BekTop Ba H BEKTOPHUHI MakCMMyMAaH YTWW nanTnapu Xam
6up-6upngaH 4opak paspra gapk kunagu, 6yHm 8LU(<o?+ 1/26) xag
TaxAUnMaaH Kypull OCOH.

TypfyH TYNKUHHUHT Oy XycycuatTnapy wyHra onub Kenagu: 6y
TYNKUHAA YHWUHT Tapkaauw WyHanuwmnaa 3Heprus xapakatu torypma
TYNKWHNapAarngek Yy3nykcus 6ynmaingn; TYpFyH TYJAKUH 3HepPruscu
6up xoipga Konasepagu Ba E ayHrnuru coxacugaH (6y epga y 3nekTp
aHepruacu 6ynagn) H AYHraurum coxacura ytagm (SbHWM MarHUT 3Hep-
rusacura annaHagu) Ba akcuHya. LyHpali Kunmb, 3Heprua okuwm yp-
HUra, aHeprus 6up TypaaH 6owka Typra YyTub6 TebpaHub Typagwu.
«TypfyH TYNKWH» TEPMMHM MaHa Wy xonaT Tydainnm naingo 6ynrax.

TypfyH TYNKWHNapHwW, an6aTtTa, ¢akaT TYNKWHNap KanTuwunga
amac, 6anku 6up XuMn amMnauTyaanm KOrepeHT UKKU TYNKUH 6up-6upura
Kaplwuy keTaéTraH Xonja xaMMa BaKT Ky3aTull MYMKWH. By wapTHu
amanra OLWMWPULIHWHT 3HT coAfja amanuii ycynu — TYNKWH KanTuwu-
np.

& pfOKopm,qa 6aéH KMAWHTaHAaH 31eKTP Ba MarHUT BEKTOPMApUHWHT
TYryHnapu Kaepfa >XoWnawuwWmnHY Taxpuba wapoutura kKapab onauH-
JaH aif“ra 6UNMIL MyMKWUH AeraH QUKP Kenué uukagun. EpyFnnk Tyn-
KMHUHW TallKUA 3TYBYM UKKW BEKTOpAaH (3M1eKTp €KUM MarHWT BEKTOPWA-
[aH) Kaiicu 6upu EpyFnnMKHK ce3aguraH ac6obnapHuHr (kys, doTtonnac-
TUHKa, (PAYyOopecueHUnanoByYM 3KpaH, POTO3/IEMEHT Ba XO0Ka30/lapHWHT)
Kynumnurura 6eBocuta TabCMp KypcaTagu, AeraH MacanaHu Taxpubaga
eynl yyyH 6y xonatgaH qoiganaHul MyMKWH.

BuHep (1890 i.) EpyFAUKHUHT oTOrpagma amynbcuscura kypca®
TaguraH TabCUPUHU TaAKUK KUAUL YUYYH Termwnu TaxpubaHu 6axap -
raH. Kyidungarun taxpubaHu Ky3 ongura Kentupub, BuHep FOACUHM
TYWYyHUW 0coH. Ky3rycnMoH meTann cuptura KyimnraH gortorpadu s



3MYJIbCUSICMHW TacaBBYpP Kunalnuk. IMynbCMa OpKanu Ky3ryra Tuk
TylWwaéTraH MOHOXpOMaTuUK (TakpmbaH MOHOXpOMaTwK) EpyFANK MeTann
Ky3rygaH kaitagn Ba TYpFyH TY/NKWHNAp CUCTEMACUM XOCUN Kunagw,
OyHAa 3NeKTP BEKTOPUHWUHI KY3ryra 3aHr sfkuWH TypraH (6upuHun) Ty-
ryHU KY3ry cupTuja Xoinawagun, YyHKM MeTannfaH Kantuwga Xyaau
3N1eKTP BeKTOpY (hasacuHMW y3rapTupajn; MarHUT BEKTOPUHUHT BUPUHYM
TYTYHU YHOaH 8PYFIVUKHUHT 4Yopak TYNKWHUYA Macodajga xowiwann,
doTorpadma 3MynbCUMACU KaNMHAUTUAA EPYFAMK TYNKUHW MaikgoHu
3N1eKTp Ba MarHWT MaloHNapu Ky4naHraHaMKNapuHUHITYTYH BagyHr-
nuknapu cuctemacupaH (TyryHnapgaH AYHravknapra moc ytuwnapu
6unaH) wnbopaT 6ynagw.

doTtorpamk Tabcup oTorpapuK 3IMYNbCUAHUHT EPYFANK Ce3aau-
raH KOMMOHeHTacu 6ynMuw Kymyw 6poMuara 3feKTPOMarHUTUK Kyu-
NapHWHI KypcaTaguraH Tabcupura 60FInK. INeKTP Ba MarHUT MaingoH-
napu KyudnaHraHaury amnanTyganapuHuHr Qasofa katnampop Tak-
CMMMaHuLWINra MyBO(MK paBuwga Kymyw 6poMmi xam Katnam-kaTiam
6ynn6 napyanaHagu: napyanaHuw  MakCcMMymu  (MNACTUHKAHWHT KO-
paiiraH >xolinapu) 6y amnauTyjanapHUHr Makcuman Kkuiimatura Mmoc
KenaguraH kaTtnamnapra TYFpu Kenuwu  Kepak. Arap ¢oTorpaduk
TabCUPHW 3MEKTP BEKTOPU BYXYAra KentupaétraH 6ynca, yxonga, pas-
WaHKK, KY3ry cuptmpa Kymyll 6poMuj napyanaHMaciuru kepak Ba
6UpUHUYM Kopa KaTnam KY3ry cupTuaaH 4Yopak TYy/nKMH4Ya Macoaga Ba
KEMNH Xap ApuM TYNKuUH4Ya Macodaga xocun 6ynumwmn Kepak. Arap mar-
HUT BEKTOPWU MYXWMM pOnb YilHaca, Yy X0nja axpanubd YMkKkaH KymyLl-
HUHT GUPUHYM KaTnamMu MarHWT BEKTOPWUHWHT OUPUHYM AYHIAUTK CO-
xacumfa, AbHWU KY3ry cuptuga éTum Kepak.

Taxpuba 3aMynbCcua KanuHAUTMAa axpanraH Kymyl Katnamaapu
TaKCMMOTUHW aHMKAalwgaH néopat 6ynmwn kKepak. OYHIAUK Ba TyryH#-
nap opacuparm macoa Kuumk 6ynraHu cababnum katnamnap TakKcuUMo-
TUHW Ky3aTul KUinH 6Ynrad; BuHep 6upnHum Mmapta HelOTOH KypcaTraH
(K. 26-8) «KMYMK KUAAUK» YCYNUHU KYynnab, 6y KWAMHYMAUKHK bGapTa-
pag Kungu. BuHep MOHOXpPOMaTUK EpYyFIUKHU MeTann Ky3rycupaad
KainTapnb, xaBoaatypfyH TYNKMUHNap cuctemacu xocun*kunaun. LLyHaai
Taxpumba cxemacu 5.3-pacmMpa KypcatunraH; 6y pacmga MM  Ky3ry
cupTu' 6unaH Xyga KAYMK ¢ 6ypyak TalWKWa 3TYBUYM XKyAa HOMKa



(Mro™ vamacupga) katnam (EpyfFauk ce-
3aauraH katnam) BasuaTM  KypcaTun*
raH. Epyfnnk cesagurad kaTtnam Kon-
NaHraH Wwulla naaeTUHKa Yynsmaga Kyp-
catunmaraH. Epyfnnk cesaguraH Kat-
naMm 6uUpop Kyunum AYHrAMKNap TeKuc-
AT 6unaH napannen TYFpPU 4Yu3uknap
6yinnab Kecuwagun.ynapHUHIr UM pacwm-
fa Kopa fofnap KypuHUWLIKMAA TacBup-
naHraH. lMnacTuHka cupTwu 6Yinnab 6y
TYFpU uusuknap opacupgaru AB  ma-
coga

AB = ACKIN® = b2 X/l

3KaHNNTWM KYpUHNG Typunban.

Arap ¢ eTapnuya Kuuumk 6ynca, y
x0nga Kopaluw >Koinnapu opacuparu
macoa eTapnuya kKatTa 6ynub konagwu.
BuHep Taxpubanapupga ¢ taxmuHaH 1

5.3- pacm. BiHep TaxpuGach cxe- KUnum6 onunHraH, 6uHobapuH, l—

macu: E  BEKTOPHUHI  AYHIINK- —2 MM 3au. by |v.uap0|/|T,qa 6upnHUN KO-
napuga Kymyw 3HF Kyn axpa- POHFM.MONOCa Ky3ryyctura Ttywmacnan-
napn. rn, 6anku yHiaH yopak TYNKWHYa Ha-

puga 6ynnuwmHn nakaw MyMKUH™,

BUpnHYM mMapTa EPYFAUKHUHT TYPFYH TYNKUHNQPUHU XOCUA KUAWL
UMKOHWHW GepraH BuHep Taxpubacu EpyFauk TYNKUHUHWHT oTorpa'-
(MK TabCUPU YHWUHT 3/1EKTP BEKTOPWM O6UNaH GOFNNK 3KaHIUTUHU KYp-
catan. KeimH Opype Ba HepHcT (1892 i1.) dhoTorpauk katnam ypHuaa
(hnyopecueHLNAN0BYN MOAAAHUHT tONKa NAEHKacu onnb BuHep Taxpu-
bacuHM Takpopnagunap Ba ynap Xam TabCuUp MakKCUMyMWU 31€KTp BeK-
TOpY AYHIAMKNapuaa 6TUWUHU aHuknagunap.. Alisc (1933 i1.) oToanek-
TPUK KaTnam 6unaH Xyaam ywaHgan taxpubaHu 6axapam Ba 6y xonaa
XaM 3heKTHU, KYTUNTAHUAEK, 3NeKTP BEKTOPWU XOCWUA KUATaH.

TaBcuthnaHraH Ba ynapra yxwauw 6apya TapubanapHWHI HaTuxa-
NapuHW 3NeKTPOH TacaBByp/iap acocupa TYLWYHUL OCOH. Epyfnuk Tab-
cupuja moffaja to3 6epagumraH MpOLECCNAapHUHI KYNu EpYFIUKHUHT
3MIeKTpOHNapra KypcataguraH Tabcupura 60Fnuk: goToaddekTaa Epu-
TWnaéTraH MeTannjaH 3MeKTpoHNap ypub uukapunagu; GnyopecueH-
umaga éxku gotoxmmussuii npoueccnapga (ortorpadgus, 'Kypuw ces-
rmcM) — aToMm Ba MONeKynanap ynFoTunagu Eku WOHMaWTUpUnagm,
AbHW Oy aTOM Ba MOJieKynanap Tapkumparu 3neKTpoHnapra €pyfnuk
TabCUp Kunagu. DNeKTPOHNAp 3NeKTp 3apagnapu 6ynraHu cababnm,
ynapra TabCcup 3TYBYM KyUYHU BGUPUHYM HaBOATAA 3NeKTP MalAOHM, AHHN

* KopoHfu nonocanap BasnaTM HbIOTOH xanuanapy Metoan 6unaH (K. 26- §)
aHWK GenrvnaHraH.



371eKTPOMArHUTUK TYNKUHHWUHI 3M1EKTP BEKTOPU aHuknaign. MarHut
BEKTOPU (pakaT MKKUHYWM Japakanu ponb YWHANAM Ba YHUHT Tabcupu
6eBocuTa AeApnu GUAMHMARAN.

FOkopuga 6aéH KMAMHraHWra MyBOGMK, 3M1eKTPOMarHUTUK TYAKWLT
HUHT 3/1EKTP BEKTONpU KYnuH4a épyfnitk BekTopu fe6 aTtanaaw. Epys-
MUK TYNKUHN KalTuwaa apum TYNKWH WykotTam [JeiunraHga xynam ywa
8pyFnunK (9NeKTP) BEKTOPUHUHT APUM. TYNKWH WYKOTUWIN Haslapga Ty-
Tunagn. MacanaH, xaBo—lLUWLLIA Yerapacura TUKTyLWraH EpyFAnK Kant-
raHfa 371eKTp BEKTOpWM SpUM TYNKWUH WYKOoTagu. AKCUHYa, Wnwa —
XaBO 4erapacupga Epyfnuk (sNekTp) BeKTOPU ApUM TYNKUH WHYKOT-
Maiau Ba TYPFYH TYNKWHNAP MArHUT BEKTOPUHWUHT ApUM TYNKUH AYKO-
TUWK OKubaTmMaa xocun 6Ynagu.

24- 8. JlunnmaH MeToauM GYinuya paHrnm doTtorpadpumsa onui

doTorpamk 3MynbCcus munpa TypFyH TYAKUHMAAp Xocun 6ynuwu
xogncacugaH qoiganaHn6, vnnmad (1891 i.) Kyimpgarn paHram (oTo-
rpamsa MeTOAUHU Taknudg KWAAu. IMynbCUA KaTnaMu KanuH 6ynraH
nnacTUHKa 3MynbCcus CUMO'6 KY3ryra TeraguraH Kunaub xownawtmpu-
naaun. CnekTp TacBupM naacTMHKara TUK (Hopman paBuwga) Npoekuus-
naHagn Ba KaWTraH E@pyFnukK TywaétraH EpyFnuMkK 6unaH uHTepdepeH-
unsnawmeb, TypFyH TYNKUHNAP XOCUN Kunagu, 6yHAA 3N1eKTp BeKTopu-
HUHTAYHTIMKNapuaa Kymyw 6pomug makcuman napyanaHagu(s.4-pacm—
TaXpubaHUHT  cxemacw, 5.5- pacMm — Kyn 6YypTraH Xxyn 3amy/b-
CUA  KECMMMWHUHT  hoTOo-
rpagusicu). BYTYH amynb-
cus  KaTnamu UILNOBAaH
KelinH opacmga Xxyga ton-
Ka MeTann KyMmyll KaT-
namMyanapu  >koilnawrad
Katop KaTnamnapra ax-
pann6, 6y kaTnamyanap
opacugarun macoa nnac-
TUHKQHUHT Wy >Kolunra
Tabcup 3TraH paHrau
HYPNAHULIHWUHT Apum
TYNKUHWUTA TeHr 6Ynaau.

Ly Tap3ga nwnos 6Ge-
punraH nnacTMHKara a.-
BaArm wnyHanuwpa oK
EpPYFNIUK Tywunpué Kapaii-
MU3.  BupuHun tonka
KyMYLI KaTnamyacupjaH o3
MUKLOp EpYyFNuMK KaliTa-
AV, EPYFIKHUHT KaTTa- 4- pacMm. JIUNNMaHHUHT paHrauM gotorpapus me-
POK KUCMK 3Ca WUYKapu- TOAVHM TYLIYHTUPYBYM CXEMa.

8—2284



pOK KUpagu, KUCMaH WKKWUHYMW, YYUHYM BN
X0Ka30 KaTnamuanapjaH kaitagu. Typnu
KaTnamuyanapfaH KaiTraH 6apya pgacTa-
nap opacugaru wnyn dapku katnamdanap
opacupgarn Maco(aHWHI UKKWMaHraHura
TeHr 6ynagu; katnamyanap opacujparu ma-
cotha 6ynraH coxafga, SibHW ULWIOB
6epuw BakTMAa ™ TYNAKUH  Y3YHAUKAW
8pyfNMK TabCup KypcaTraH xoihpga Wnyn
thapku ra TeHr 6ynagum. by coxagaH
KainTraH gactanap ysapo WHTepdepeHumna-
5-5- pacM. JlunnmaH wmewan  NawWnG, ANTYAKUH  Y3YHAUKAU  EPYFIUK
6YITua wwnavraH 3smynbeus  YUYYH MakCcMMyMm 6Gepagu. AKCUHYa, Xap
KaHgaln 60wWwKa TYNKUH Y3YHAUK (K) YYYH
TOK Kappanu spum TynkuHra C/r) TeHr
Wyn apku xocun KunaguraH T JOHA KaTnam Tonunagu. Moc T COHM
TN = (2p + 1) V2A wapTtaaH aHuknaHagu. LWyHpad kunub, 6upuHYK
KaTnamfjaH KaiTraHA, TYNKWH Y3YHAWKAW HYpHU (T + 1)-kaTnampgaH
KalTraH Hyp cycaliTupagun; MKKWHYM KaTnampjaH KalTraH HypHu (T +
+ 2)-KkatnampaH kaWTraH Hyp HeiiTpannawTtupagu Ba X0Kas3o. BbUHO-
6apuH, KahTraH épyfankga % TYNKWUH Y3YHAUKAW 6y paHr 6GUpmyH4a
nykotunagu. Aemak, aiTii'é yTunraH metog 6ylinya TaiépnaHraH nnac-
TUHKa EPYFNNK HypnapuHW TaHnab kantapuw KobunuaTurasrabynmoé
Konnb6, kaliTraH épyfFnukga yHuW Taépnawpga KynnaHuaraH yua paHr-
nap TakCUMOTWMHW 6epafu; MiacTUHKa KaTraH épyFnmkaa Tabunii paHr-
napjaru TacBUPHU Kypull MMKOHWHW 6Gepagu. Arap KaiTull npoueccu
51-8na 6aéH KMAUHraH metop 6yiinya Kapab unmkunca, y xonga nnacTuH-
KaHWHT TabCup KypcaTull MOXMATM allHUKCa SIKKON 6ynagu.

PaHrnu ¢oTorpadUsSHUHT X03UPry 3aMOH TEeXHUK TappakKKueTu
6olwka nyngaH KeTan. YHhaépyFnuk ¢punsTpnapy npuHunnuaaH goiiga-
naHunagun, 6yHWHT y4yyH (OoTONNAacTUHKA 3MYNbCUSICUFA Ternwnun 6yés-
Yu NUrmMeHTNap Kywwunagu.

KOKopuaa TaBcudnaHraH xoamcanap TaCBMPHWHI ronorpaguk Kang
KWNMHUWNAA aXX0innb paBuiga Tatomk aTunagurad 6ynam (k. 65-8).

VI 606

WHTEP®EPEHLWA MOMIOCANAPUHVHT YXOWIALIWLWIN

25- §. IO nka nNNacTUHKaNapHWHI paHrnapu

9

17-8 fa aHUKNaHraHWaeK, EPyFAMK MaH6anapu HykKTaBuii MaH6s.nap
6ynraHga KeckuH WHTepdepeHUWOH MaH3apanap KysaTunagu. ByH-
Jain xonnapga MakCMMyM Ba MWHUMYMAap CUPTAapU CUCTEMACUMHW Ke-
CaAuraH 3KpaHHWHI xap KaHpali BasMsTUAA MHTep(epeHUMOoH nonoca-



NapHWUHI AKKONM MaH3apacu
xocun 6ynagn, 6y nonoca-

nap, OuHoGapuH Mabaym

xXolnawnw  (nokannaHuu)

coxacura ara amac Ba nokan-

naHmaraH fe6 xuco6naHuwm

MYMKWH. AMMO MaH6aHUHT

OYHWHT y4YyH 3apyp 6ynraH

HYKTaBUii MaH6a  6ynuLl

wapTn akat TakpubaH 6a-

Xapunagu, Kyn xonnapjga

aca 6yTyHnait 6axapunmain-

an. OCMOHHUHI 6Up KWUCMU,

ABbHWU COUMNTaH  EpYFNuK

MaH6a 6YnraH Tabuuii LWa-

pouTha KysaTunaguraH WH- 6 I- pacm. KeHr épyfnnk maHba épuTraHuga
TepthepeHUMs X0AMcanapuga lonka naéHkaga xpcun 6ynraH uHTepdepeHuus

Macanacura pagoup.

KeHr MaHb6anap 6unaH uwW

Kypuwra aliHMKca Kyn TYyfpu Kenagu. bByHra yxwanguraH xypga
MYXWM Ba 3HI KYM y4ypalnguraH Xon tonka wadgod nnéHkanapHu
éputraHga to3 6epaan, 6y xonaa EpyFANK TYNKUHUHUHT UKKW KOTEPEHT
facTa BY)XYy[Ara Keamwun yuyH 3apyp 6ynraH MKkura axpanuwu nnéH-
KaHWHT ONAMHTU Ba KETUHIU cupTnapujaH EpyFAnK KanTuwum OKu-
6atnpa 103 6epagm (6.1-pacm).

KOnkKa nnacTWHKanap paHrnapu HOMW 6GunaH mabnym 6ynraH 6y
Xpauca cyB to3uga cy3ub pyBuM COBYH napganapuga (CoByH nydak-
napuga), Xyga tonka Mol (HetTb) napfanapuja (macanaH, Kemanap
atpotmpa), 3CKM wuwa kn meTtannap (calikannaHraH nynatéytoMaapHm
To6nawga TOBMaHWW paHranapu) cuptuga KynuHdya 6ynagurad wadgod
oKcug napganapuja Ba xokasonapfa OCOH Ky3aTunagu.

Ta>kpubaHUHT KypcaTuwunHa, 6y Xonnapfa napjanap AKuHuaa
(ha30HMHI MabayM Ba KYMMH4Ya >XXYyAa YeKIuW coxacupia UHTepdepeHUnoH
MaH3apa KYpWHYBYaHAUTU MaKCcuMan 6Ynagu Ba ynap cuUpTuiaH y3o0kK-
nawiraH capu Te3 kamaiu6 6opagu. KOkopuga anTub yTunraH xonnapja
napganapfaH kaWtraH épyfaumkgaa KysaTunaguraH WHTepdepeHUnoH
MaH3apanapHUHT KYpUHYBYaHAUTU Napja cuptu 6unaH amanga ycTMma-
YCT TYLWYBYM ONKa KaTnamjarvHa lKcak 6Ynagun, BaxonaHku, nappa'’-
nappaH KalTraH 8pyfnuMk gactanapu (a3oHUMHI aH4YyaruHa KaTTa XaXx-
Mua ycTma-ycT Tywuwaan. byHpaall nHTepepeHUMOH MaH3apanap no-
KannaHraH maH3sapanap fgeiunagu.

MnéHKanapHUHT KanWHAUTY Ba TEOMETPUK LIAKIura xamaa ynapHuHr
gpuTnanw wapomtura kapab uHTepepeHUMOH MaH3apa noKannaHrad
coxa 6MpMyHuYa YeknuM Ba Mapja cupTura 6upMyHYa SKUH 6Ynagw.

TaBcunaHaéTraH xogucanapHuM Ky3aTuwl TaXpubacUHWUHT NpPUH-
uunman cxemacu 6.1-pacmpa kypcatunraH. MNapfja TacBMpu NpoeKuusi-
naHaéTraH Ba WHTepdepeHLMOH MaH3apa Ky3aTunaéTtraH (OTOnNacTUH-



6-2- parm. KanuHnurn xamma >xoihga 6up xun 6ynma-
raH Llunwa nAacTUHKaHUHT KKKW CUPTUAaH KaliTraH
EpYFINKAA ONMHTaH MHTepepeKLMOH MaH3apa.

Ka ékum 3skpaH P xapthu 6unaH 6GenrumnaHraH. dotocypatnapga (6.2
Ba 6.3-pacM) lWyHAai MaH3apanap MUCONNapu KenTupunraH. bupuHum
(hoTocypatha KeHr EpyfFnuk maHbau €putraH Ba KanauHAWUIKM Y3rapys-
YaH Wunwa NAaCTUHKAHUHT WKKU CUPTUAAH KainTraH 8pyfauMkga xocun
KMAWUHTaH WHTepdepeHUMOH MaH3apa TacBupnaHraH. WMKKuH4YM ¢oTo-
cypaT HMKa XaBONM MOHAHW YerapasioBYM MKKW CCW LIMLWIA CUPTUAAH
KaTraH épyfnukga onuHradH. By noHa axwwy cailkannaHraH KanuH
ACCM Napanien UKKU wWuwa nnacTUHKaHU 6up-6UPUHUHT ycTura Ky-
Anw nynn 6unaH xocun kunuHagu. bup TomoHgaH 6y nnacTuMHKanap-
HUHT 4YeTnapu opacura lnkKa KOFo3 KUAKUMKU KucTupunraH. Wkkana
X0Nn4a napaa 6unaH NOHaHW KeHr EpYyFAUK MallbanapuHWUHI facTanapu
épuTtagn. by épyfnuk pactanapu éputunaérraH Oyromnap cuptura
fedApnu TUK Tywagu.

ByHpaih nHTepdepeHUNOH MaH3apanapHu Ky3 6unaH KysaTraHga fuH-
3a PO/IMHK KY3 raBxapu, aKpaH pofIMHU 3ca YHUHT TYp napgacu yiHangm.

FOnka napganap CUpTM sfKMHMUAA WMHTep(epeHLMOH MaH3apa Xocun
O6YNuW WwapTnapMHu Ba YHWHI IKKON wudoganaHraH (asoBuil xoina.

6.3- pacm. [loHa cupTnapujaH EpyfFavK KanTuwmpa
Xx0cun 6ynagnraH wHTepdepenuymoH nonocanap.



Wwnwy cababuHM aHMKNaW Y4YyH
6yHpak  Taxpumba CXeMaCUHWUHT
3HI coffa BapuaHTUHU  KYpub
ynKamums.

CuHAMpULW KYypcaTKUumM noéyn-
raH MopajajaH TailépnaHrad ton-
Ka wadpod-noHa cuMpTUra KeHr
MaHb6azZiaH épyfFnunkK pactanapu fge-
APNUTUKTYLWAETraH 6YncuH. 6.4-
pacmpa WwyHAaln épyfaumk pacTta-
napupaH GUPUHUHT Tywuw 6yp-
yarm AKKon OYAMWM YUYYH YHUHT
XaKukuidi kuiimatura HucbataH yH-
Napya Mapta KaTTanawTupub
KypcaTu nraH.

OnpguH aHuWKNaHraHuya, épyf-
NNK MaHOGaMHWUHI 6up HyKTacu

YnKapactrat evpyFI'II/IK TynKMHﬂa_ 6-4- pacm. HOnka waddod roHaga épys-
pn KOrepeHT 6yna,qV|. YHI/IHeryLLI- NUK pacTanapu uHTepdepeHuuacuga nyn
HU HYKTanapu 4umkapraH TY/KWUH- thapkmMHM XxKcobnrwra govp.

nap aca KOrepeHT 6ynmaiigu.

LYHWUHT YUYYH WLWHW KEHr MaH6aHWHT 6Up HyKTacu yumkapaguraH épyf-
AWK pacTanapuHUHI MHTepdepeHumnsacyn xucobupaH 6ownanmms. Tax-
pnbafa aHWKNaHraH MHTep(epeHLMOH MaH3apa Xohnawuwmnra MyBouk
noHa cuptmgarn A Hyktaga 1' Ba 2' KOrepeHT EpyfAuK facTanapuHWHT
O nyn ¢apkuHum xucobnab umkamms (K. 6.4-pacm). WIHTepepeHUMOH
MaH3apaHuW 3KpaHra MpOeKUUsNoBYM NMH3a 6y Wyn dapkuHu y3rap-
TUpMaign Ba NUH3a 3KpPaHHUHT A' HyKTacmpa OuTTa KuAnb iufrax
EpyFANK factanapu yuyyH Wyn dapku xygam A HykTagarugekoynagu.
Xucobnaw gaBommaa MHTepdepeHuMsnalyBum TYNKWHNAPHUHT 6eBo-
cuTa reoMeTpuK Wyn dapkupgaH Tawkapu, 2' Hyp 6unaH xapakTepna-
HaguraH TYNKUHHUHT NOHa cupTUAaH KanTuwmpa (asacUHUHT cakpab
N Kajgap ys3rapuwuHu xuccbra onmw Kepak (MOHAHUHT  CUHAWPULL
KYpCaTKM4YM YHUHT aTpciumparn xaBOHMKMAAH KatTa). Xucob 6yHpai
€31n6 6opunagw:

0= (B + MA)n— (AC — 1/24); n (BB + £M) = 2/r«/co3T;
AC =5/11érs8ini; 5rt1/&Tr = n,
6yHAa K = EV— NOHAHWHT KaJIUHAWUTU; LWYHUHT YYYH
L0 = 2knco3r + 1/'2k (25.1)
O yn papKUHUHT ToNuAraH 6y KMAMATK K Ba I TAPHUHT YHKLUMACK
6ynagn. TaxpubaHu TawKun Kunuw TaBcupuga / 6ypyakHUHr, GUHO-
6apuH, réypyakHMUT XaM KUYMK 3KAHNUTW Ba KUYUK UHTepBanga ysra-
puwmn aknTnb ytunraH agu. by epfa Kywugarun GUKpHU KylWnumMya KAanL

nosum: arap 6yHpain 6ynmaca, y xonga WHTepepeHUMOH MaH3apaHu
3KpaHra npoeKumnanoBYN NMNH3AHUHT anepTypacuHU KamainTupH6, royp-



YaKHWUHT y3rapuw AnanasoHUHU KMYPanTUPALL MYMKUH. Arap uHTepge-
pPeHUMOH MaH3apa 6eBocuTa KY3 6unaH KysaTuniaétraH 6ynca, y xonga
TEWNKHUHT, AbHW KY3 KOPAYUFUHUHT ynyamnapu KWUYMK Bynmw Xxu-
cobura Kysatuw aneptypacu 6yHAan kamasagu.

WyHuHryuyH Oiyndapxu amanga gakaT H HUHT, SbHU MOHAHWHT
A HyKTagarum KanMHAUTWUHWUHT QyHKuuscu 6Ynagm, pn[eb xucobnaw

MYMKWH.
TonuaraH HaTvXa MyxoKama Kunuwra ap3vingu.
(25.1) MyHOcabaTAaH LWyHAah Xynoca Kenué uymkaguku, | 6ypuyak-

HUHI (Ba MOC paBuwWAa T OGYpYaKHUHI) KuliMaTnapu 03 Yy3rapraHuga
KeHr MaHO6aHWHI 60WKa HyKTanapu ynmkapraH EpyfJ/luk gactanapuHuHT
L 7yn gapkun A HyKTaga ongumH-kypub ytunraH 1' Ba 2' pacTanapHUHT
Myn dapku 6nnaH TaxmuHaH 6up xmn 6ynagu. BMHOGapWH, KEHr MaH-
6aHUHT EpYFAMK UYMKAPYBUM CUPTMAArW TYpAuM HyKTanapgaH Kenaér-
raH EpyfFnnK pactanapuMHUHT Typau XydTnapu noHa cuptugaru (Exku
YHUHT fIKUHMAArn) A HyKTaga X0Cun KMAraH UHTepMepeHLNoH MaH3apa-
nap TaxMuHaH y3apo 6up xun 6ynagu. LUyHWHr yuyyH noHa cupTujga
(KW YHWHT SIKMHWAA) WHTep(epeHUMOH MaH3apaHUHT KYpUHYBYaH-
nUrn Kcak 6ynagn. MoHa Tenacupgarn ¢asoHMHr 60WKa coxanapupga
TYpAu WHTepepeHUMOH MaH3apanap 6eTapTu6 ycTma-ycT Tywuwagn,
WYHWHT YYyH (Da3OHUHT 6y coxanapu 6Up TeKUcC éputunraH 6ynagu.
Bowkaya aiiTraHfga, MHTepepeHLUMOH MaH3apaHWHI MOHa CUPTU SIKU-
HuAa Xolnawunw cababw ouynb Gepunagw.

Arap NoOHaHW EpYFNUKHUHI HYKTaBWiA MaHb6au épuTca, SIBHU HYKYN
KOFepPeHT HypfaHuWw uwnatunaca, Yy xonga 6y TaxpubaHWHT cxemacu
dpeHeNHUHT UWHTepdepeHLMoH Taxpubanapu cxemacura yxwawnm-
rMHW Ba MHTepepeHUNOH MaH3apa nokannaHMaraH 6YIMWnHN TyLWYHUL
OoCOH. WyHpgain kunmb, kypnb uymkmnaértraH 6y xonnapfga uHTepdepeH-
LMOH MaH3apaHWHI NOoKannaHuwy EpyFAUKHWUHI KeHr MaH6anapupjad
(hoiiganaHuw HaTUXacuaup. EPYFAUKHWUHT HYKTaBuii maH6angaH oii-
fanaHnb xam nnéHkanapfaH nokKanfnaHraH WHTep(epeHLMOH MaH3apa
XOCWUNT KAWL MYMKWH, NIeKUH 6yHAa MaH6a @& mnéHkajaH Xyfha Y30KKa
XoMnawraH, &KW YHWUHT HYpMaHUWMWHU O0O6BEKTWB KOAAMMauusnaraH
6Yynuwn Kepak.

By xonnapfa WHTepepeHLUMOH MaH3apaHWHT >KoWnawunwm Xxaku-
jarn MacanaHuHr 6atadcun 6aéHuHM MalikenbCoH YypTara Tawnao,
YHUHT YMYMWA MaTeMaTUK e4UMUHU XaM Y3u TonraH. MalikefibCOHHUHT
Kypcatuwmya, NNEHKAHUHT MOHACUMOHINIM KaMaiiraH capu uHTepge-
PEHLUOH MaH3apaHWHT Xonawuw coxacy NNéHKajaH y3oknawaau.

L HuHr (25.1) dapmynacupgaH KysaTunaétraH WHTepepeHLNOoH
nonocanapHUHr reoMeTpuK KOHMUTrypauusACUHW TYLWYHUO ONMLW Xam
MYMKWUH. Arap naéHkaHuW napanfen Hypnap pacracu éputca, nNNEH-
KaHUHT (6y x0n4a MOHAHWHT) H KanuHAurn 6up xun 6ynraH Kucmnap
YUYYH [ HUHT 6up xun 6ynuwn (25.1) gaH Kennb uukagu.

MHTepdepeHynanawyBum TYNKUHNAPHUHT WYN dapku natmxasui
TebpaHUW aMnaAuTygacuHM Ba OWHOGAPWH, (A30HWHT Oy TYNKUHNap



cynepnosuumsacu 103 6epaéTraH HyKTacmfaru WHTEHCUBAWKHU aHWK-
naign. LWy Tydainm wHTepepeHUMOH MaH3apaHWHT NAEHKaHWUHT
(NOHaHWHI) 6up XMn H KanuMHAMKNapura mMoc KenaguraH 6apya Hyk-
Tanapu €puTUATaHAUIN 6up xun Gynagu.

LLUYyHUHT yuyyH nnéHka (MOHA) cUMpTUAAFu MHTep(epeHLMOH nonoca-
nap CUPTHWUHT NAEHKAHWHI 6UP XU KaJUHAUTMIa MOC KenraH 6apuya
HykKTanapuga 6apaBap épuTunraHaukka ara 6ynagu. lMoHaga uHTep-
depeHLMOH nonocanap KoHgurypauyuacu allmkca cogaa 6ynagu. Pasi
WAHKKW, WHTepdepeHUMOH Mojsocanap MOHa Kuppacura napannen Ba
MaH3apa gaspuin 6ynagm (k. 63-pacm). YMymuiA xonga nnéHka cuptu-
farn uHTepgepeHLMOH nofocanap KOHpurypaumacu nnéHKaHWHI Ka-
NUHANTK B6Up Xnn 6ynraH reoMeTpuMK yYpuH'napura mMcc Kenagw.

6.2-pacmpa TacBupnaHraH xonga 6y KoHgurypauusa xyna Mypakkab
3KaH.

ByHra yxwaw wmaH3apanap WHTep(epeHLMOH MonocanapuHuHr
HOMM LWYHAAH KeNnb6 4ynkagu. Ynap TeHr KanuHAUK WHTepdepeHLoH
nonocanapu €kn, Knckaya, TeHr KaAMHNWK nonocanapu fennagu. Arap
BepTUKan TypraH Kapkacra TapaHr TOPTWAraH COBYH napfacu KypH-
HUWMAA ONKA NNacTUHKA XOCWA KuauHca, OyHra yxwaw MaH3apaHu
Ky3aTu KWWAWMH 3Mac: OFUPAMK Ky4du TabCupuia COBYH napgacu rnoHa
KYPUHULINHN Onagu Ba Mapja CUpTUAA TEHT KanuWHAMK nonocanapu
naingo 6ynaau, 6ynap napja cupTuga rOpuU3OHTan TYFpU 4Yu3uknap
Waknuga 6ynn6, oy 4msmknapHuUnr 6ab3n Xohnapu uvapfaHWHT alipum
Xoinapgarn HyKcoHnapu Tydainu o3ruHa 6ysunraH 6ynagu.

KOnka nnacTuHkagary nHTepdepeHUNs HN NMH3a épjaMmaa Ky3aTuLu
ycynura Taannyknu 6aéH KMAMHraH mynoxasanap 60lWKa ONTUK cuUC-
Temanap, macanaH, Kypuw Tpybacu épaammpa €km Ky3 6unaH Kysa-
TMWAa xaM TyFpuamnp. PakaT Wy HapcaHW Hasapfa TYTUL Kepakkw,
KYy3 6unaH kaparaHja /fuH3a 6unaH npoekuuanawgarura HucbaTaH
ofjaTAa aH4ya MHrM4YkKa pjactanapgaH goiganaHunagn (ojam Kysm Kopa-
UNFUHWUHT guameTpu 3—5 MM uyamacmpa). [emak, MaHOGaHMHT YyHua
KaTTa 6YnmaraH coxacu wwnaifn, WYHWUHT YYyH MAacTUHKa cupTuia
nonocanap noKanfaHUWMW YH4Ya SKKOA udofanaHraH amac: 6u3 nnéH-
Kara Ky3 Xyfa xam SXWy akKKoMojauusiaHMaraH Xonja xaM UHTep-
(hepeHUMOH MaH3apaHu KysaTamus.

Axwun nabopatopua wapouTuga tonka nnéHKanapHu OK EpyFauk
6unaH épuTraHaa ofaM KY3WHWHI TaH/M0BYaH CMeKTpaj Ce3rupanru
xucobura 4—>5-tapTnbnm MHTepdepeHLMOH nofocanapHU xaM KysaTiL
MYMKWH 6ynagn. BuHobGapuH, cuHampuwl KypcaTtkmum 1,3 damacuga
6ynraH mogpanapaaH TalépnaHraH naéHkanap KanWMHAWUTU EPYFANKHUHT
TaXxMUHaH 1,5—2 TYAKWUH Y3yHAUTUra TeHr 6Ynuwmn Kepak.

26- 8. HbloTOH Xxankanapw

KOnka xaBouil kKatnampga (03 GepaguraH WHTepPepeHUUAHUHT Hbto-
TOH xanka/apu fieb atanraH wMmawxyp X0Au anoxupa Tapuxuin avtu-
6opra casaBopaup. by MaH3apa Ky#ugaru lwapouTaa KysaTunagu:



ArPUANTU KUYMK BYNraH NMH3AHUHT KaBapuk CUPTU Ba AXWWU CUNNUK-
NaHraH Accu NAacTUHKaHWHI cupTu 6UMpop HyKTaga Ternwumbd Typagwm,
ynap opacufa KonaguraH xaBouii katnamuya Teruwmw HykKTacufiaH uet4
napura TOMOH acTa-CeKMH KanuHnawm6 6opagu. Arap niacTMHKa cup-
TWra TaxMWUHaH TUK paBulUAa CMCTeMara MOHOXPOMaTWK EpPYFINK fac-
Tacu TywaéTraH 6Yynca, y x0n4a xaBouii KaTNaMHUHT HOKOPWUTY Ba NacT-
KW JerapanapupaH kKantraH Epyfnuk TYNKuWHNapu Vy3apo WUHTepdepe-
umanawagn. byHpa Tervwuw HykTacuja Kopa AOF, YHWHI aTpoduia
3ca KEeHrIuru Kamainmb 60pyBYM KaTOp KOHLEHTpUK Epyf Ba Kopa
xankanapaaH umbopat mMaH3apa KypuHagu*.

EpyFnuK nnacTuHKa cUpTMra TUK Tylwaétup, 6uHo6apuH, Katnam-
YaHWHT 6 KanuHaurura Moc Wyn dapkum 2bn (6yHAa n — kaTnamuya
MOAAACMHUHT CUHAUPULW KypcaTKuun) 6ynagun fne6 capas kunmnb, MMbio-
TOH XaNnKanapuHWHI Yn4yamnapy Ba BasuUATMHU XUC06Mab UMKWL KUANH
amac. Katnamuya xaBo 6ynraH xonga n HuM 1 ra TeHr geca 6ynagw.
T- xankara Moc KenaguraH 8T KanuMHAWK 6y XankaHWHT T paguycu
Ba JIMH3AHUHT 3rpuAnK paguycura

bT = ra!24d
MyHocabaT opkanum 6ofnaHraH (kK. 53- mawk).
KaTnamyaHWHT tOKOpUTYM Ba NacTKU CUPTUAAH KaNTUL LWApPOUTUHUHT
Typavmya 6YnuwuHu (SpyuM TYTKUH RYKOTUW) 3bTMbopra onumb, Li-kKopa
XaNKaHWHT X0Cua OYynull WapTUHWU TONamums:

OAuw-26T1+ UX=(2T1+ 1)1/2X (26.1)
éKn
, 8T = 1/2 TX, (26.2)
6yHaaH
rr — \ TKH, (263)

6yHha T--6yTYyH coH. T =0 Ba rT= 0 6ynaraH Xycycuii XOn KOpPOH-
fUAMKKA MOl Kenagu (mapkasuil kopa Aof cababuHu usoxnaw). T KaH-

* HblOTOH 3amMo Wja Xxankanap Xo0:Mn OYAHWSHUMHT cababnHu ounb Gepuww
Xyfa KuiinH - 6yngu. Tyk xankansp xo:an1 6ynnwu cababs — Typaum WHTEHCUB-
NVKAN KaATraH WKKY A)CFaHWHI  MaBXyanurugup, fe6 6ungu. Xankanap xocun
6YnnwmnHn HbloToH GaTadcnn TafKuK KUNAM Ba Xxankanap YnyamnapuHWHE NuH3a
arpunurura 60rnMK aKaHNUTMHW aHuknagu. by addekTaa EpyFANKHUHT AaBpMiinmM K
Xoccanapu HamoaH 6YynaérraHnsru HbloroHra paswaH 3gy. Ly myHocabaT 6unaH y
EPYFNNK 3appanapuHUHT «eHFWA Kalruw Ba e€Hrun YyTuw Kobuanatum xakuga» Ty-
WyHYa Knputan. by TylwyHyaga Hbloron founapum yuyyH Xxapaktepnu 6ynraH ypu-
HUW, SbHW EpYFAWMK TYFpucuparn TYNKUHWIA  Ba  KOPMYCKynap TacaBBypnapHu
KeNUWrupysra ypuHuw 6op 3au. AHuya KeiimHpox (1802 i.) HOnAr uHTepdepeHuns
TywyH4yacu KupuTm6, HbIOroOH XankanapsHuHr cababuHu un3oxnab 6epaun. HOHT
KaiTuIL Wwapourn Typau 6ynuwa  Tygannm «apum  TYA<;uH WYKOTMLL» Xakugaru
TacaBByp éppamupa (an6atta, anacTMK TYNK4YHNap xakuaarn TacaBBypra acocna-
HM6) Mapkasuii Kopa AOFf 60pnurMHM xam usoxnab 6epau (1804 i ). HOHr Y3uHUHT
MynoxasanapuHu Kyhuparun Taxpubaga MycTaxkamnagu: ®GAUHTAAH fcanraH nnac-
TUHKa (N3) Ba KpoHAa ' AcanraH NuH3a (M) OpanurMHU CUHAUPULL KYpcaTKMun n3
6ynraH Mot 6unaH Tynatm6 (n3> A, > n?), Kopa AOF YypHuaa EpyfF [OF ONAu.



Yya KatTa 6ynca, KYWHW Xxankanap paguycnapu (rT+ " Ba rT) opacu-
jarn apk WyH4Ya KWUUK, AbHW Xankanap 6up-6upura wyH4a SKuH
6ynagn. TT HW yn4yab Tonub, T Ba H HWM 6Guna Typwub, TaBcunaHraH
TaxpubagaH X TYAKUH Y3YHAUKHU TOMMW MYMKWH. By Mukgopnap
eTapanya aHWK Ba OCOH. TONWAAaAM..

6 Kuuuk 6ynraHga (onka KaTnamya) WHTepdepeHLoH MaH3apa
AKKONpoK 6ynagn. AmMo 6y X0n paguycu KaTTapok xankanap onuwra
TVCeuK 6ynmaiign, uyHku rT—\ 2Kb 6ynu6, nuHsaHuHr A arpunuk
paguycu 3ca aHya KaTTa (ogatga 100—200 cm) KMAmb ONMHUWIK MYyM-
KWH.

HblOTOH Xxankanapu Ky3aTUAUMWWHU OCOHMaWTUpaguMraH wapt —
NNH3a CUPTUHUHI NAACTUHKA CUPTUTa OrManufFy Xyfa KU4nk 6ynuwu
3KaHNUTMHU naikaw KWAWH amac. byHpai ycyn kyn iWunnap yTtrad
BuHep Taxpubanapuga kynnaHau. 23-8aa antub yTuaraHupek, AYHr-
AVKNap Ba TYTYHNapHWHI MAacTUHKA cupTura HucbataH BasUATUHMU
aliHMKca AKKON aHuknaiguraH taxpubanapHuHr 6upmpga BuHép Hbio-
TOH Kypcatmb yTraH cxemagaH ¢oinganaHmb, nnH3a 6unaH NnacTUHKa
opacuparu gasofatypryH TYNKUHNAp X0Cun Kunagn Ba HblOTOH xanka-
napura yxwaw KOHUEHTPUK xankanap KypuHuwwugarn LYHravknap
M3napuHu Kysatagu»

Arap TywaéTtraH Epyrank MOHOXpoOMaTWUK EpyFnuK 6ynmaca, y Xon-
fa Typnu Xnapra TYpau rTaap MOC Kenafju, SibHU Kopa Ba EpyF Xxan-
Kanap YpHWra paHrnM xankanap cucrtemacu xocun 6ynagn. (26.3)
thopmynaga T = 1[e6 onmb, 6UpnHUM TapTubam xankanap, T = 2 aeb
01n6, WKKUHYM TapTMbnuM xankanap arannaraH coxaHu Tonamus Ba
X0Ka30. VIKKMHYM TapTK6AM 6uHadwa makcumym (X = 400 HM) 6UprUHYN
TapTM6AM TYK Ku3mn makcumym (X = 800 HM) ycTura Tywuwm Kypi-
HUG TYpPUOAW; WUKKWHYM TapTUOBAM KWU3UN MAKCUMYM YCTUra TYPTUHUK
TapTM6nm 6uHagwa MaKCMMyM Ba YUYMHYM TapTUOAM SWWMA MakKCUMyM
(X = 530 HM) Tywaan Ba xo0Ka3o. byHpaH Tawkapu, xap 6up xanka ce-
3Mnapan KanuHAWKKa ara 6yaraHaurn Ba yHAa MakCUMyMAaH MWUHU-
MyMra CWUAAWK YTWUATaHW Tydalinm xaTTo OGUpMHYM TapTub coxacupaa
6ab3u paHrnap 6owkanapu yctura aH4ya vannawmb Ketaguw; HKoOpW
TapTmbnapga 6y uvannaHuw fHafja Ky4ynupok 6ynagu. byHpail ycTtma-
YCT TYWWW oKubaTMga Tycnap «Kamanak paHrfiapu» Ttaptuéura myT-
nako YyxwamarWguraH gapaxaja Haeb6aTnawimb kenagu.

YTaéTraH épyfnnkaa KaWTMWAarn MaHsapa Tycnapura Kylumua
o6ynraH Tycnap KysaTuauwun TywyHapaugup. AMMo yTaétraH épyf-
NVKAA WHTep(epeHLUMOH MaH3apaHUHT KYpUHYBYaHAMIM aHya nact
6ynagu, 4YyHKM uHTepdepeHUMsNalWyBYN TYNKUHAAPHWUHT aMniauTypa-
napu TeHr amac.

EpyFANKHUHT TUK Tywuiimga kysaTunaguradH HblOTOH Xankanapu
paHrnapum Kucka XafBalWHU KenTmpamus.

T HWHI KuiiMaTnapu eTapaudva kaTTa 6ynraHfa paHrnm maHsapanap-
HUHT YCTMa-yCT TYLWNLLN WYHYaNMK Mypakkad 6ynagnku,6yTyH 6y mMaH-
3apa 21- § ga 6aéH aTunAraHura MyBO(UK, Ky3ra 6up xunpgaok 6ynmé



HblOTOH Xankanapuaa paHrnap KeTMa-KeTauru

KanTran épyfinkaa YTaétran épyfnukaa

l-TapTmnb

Kopa 0K
Ou-KyK Kyufnp-ok
Swun-ok KyHFup
Ouy-capuk TYK-6uHaputa
EpKnH-capuk XasopaHr
KyHfup-capuk Ou xaBopaHr
Kunsfuw-TyKcapuk XaBo paHr dwmun
TuM-Kn3nn Capfuw-awunn
2-TapTmnb
TYKKM3nA EpKuH-awmn
TYK-xaBopaHr TYK-capuk
EpKuH-awun TYKKM3UN
To3sa-capuk Kyk
TuM-6uHaLwa-Kn3nn Awun

-3-TapTunb

EpKnH-KYyKULL-6UHagwa Capfuw-awun

AWnn-xasopaHr Kunkusun

AnTNpokK-aninn BuHadwa

Oukusnn Tosa Awunn

BuHathwa-kyn paHr Capruw-awmn
Ba X0Ka3o

KypnHagu. HeloTOH Xankanapura axwu puabTp opkanu kapab, kuécaH
KaTTa TapTubnuM MHTepgEpeHLMs MaH3apaCUHU XaM Ky3aTull MYMKWH,
ABHU T HUWHT KuiAMaTW KaTTa 6ynraHfga xam xankanapHu dapk kuna
6NN MYMKWH.

27- §. fAccu-napannen nnacTUHKanapga k3 6epaguraH UHTepepeHLms.
TeHr ofManuK nojocanapu

Bup >XWHCAU siccu-napannen nnacTuHka (H Ba n xamMma Xoipga
O6Up Xnn) yuyyH Wyn dapku hakaT HyYpnapHUHT OFManuK bypuyaru ys~
rapraHfjarvHa ysrapa onumwum A= 2kn co3 r MyHocabatgaH kKenu6 uu-
Kagu. Arap 6y nnacTuHka yHra Typnu 6ypyaknap octuga TywaéTtraH
MOHOXPOMAaTWK Hypnap fgactacu 6unaH (macanaH, WWFWNYBYM fgacta
6wunaH) éputnnca y xonga r HAHIT  xap 6up Kuiimatura y3 nyn apku
MOC Kenaau. PaBlIaHKW, T HUHT aliHW 6up KuiiMaTura Moc KearaH, sibHU
ofManuru 6up xun 6ynraH 6Gapya Hypnap aiHu 6up (asanap hapku
xocun kunagu. LWyHpan kunub, WHTepepeHUMOH MaKcumymiap &ku



MUHUMYMNap HypnapHUHT
6up  xun ofmManurura
MOC KenyBYM MyHanuu-
nap 6yiunua xoinawagu.
6.5-pacmpaH KypuHuU;-
lwmnya, NNacTUHKaHUHT
IOKOPUIrN Ba MNacTKn EK-
napupaH kaitraH 1 Ba?2
Hypnap 6up-6upura na-
pannen 6ynagu, YyHKu
nnacTUHKa accu-napannen
nnacTuHKagump. WyHra
MYBO(UK, MHTephepeHLns
X0Ancanapn (akar nnac- 6.5- pacm. VIHTepthepeHUWs nonocanapuHUHT HKOM-

TUHKafaH eTapsnya Kat- nawkLWmn xakugaru™ Arcanara foup.

Ta Macocba,qa (Ha3apMM b nn H3aHWur 6ow okanb TeKMCAWTWUra >KOnawraH 3KpaH-
)KMXaT,an le'ean nnac- ra TeHr ofManuMkK nonccanapu npoekaunanaHagn.
TUHKa YYYH — YEKCUs-

nnkgpa) tosbepagn. YnapHu KysaTu YYYH KY3HU YeKCU3NMKKA aKKo-
Mojauusinaw 6k MHTepdepeHUMANaWyBYn HypAapHM NnMH3a épjammnga
AnFnLW 3apyp.

1 Ba 2 napannen gactanap b nAuH3aHUHT 0 dokycmaa bupnawagu;
5/1 ra napannen 6ynraH xap KkaHpgai 60wWKa Hypnap xam yuwa Xoira
Kenagu. LUYHWHT y4yyH MHTepgepeHUMOH nosiocanap YeKCU3nmKaa >KOow-
nawraH 6ynagu. Bowka 6ypuyak xocun Kunumb ofuwraH 5'J1' Hypnap
NVH3aHWMHT oKan Tekucnuruga 60WKA HyKTara TynnaHagwu.

JINH3aHUHT (oKan TeKNCNUTMAATM WMHTephepeHUNOH nojocanap KOH-
turypaymacuHm 6y xonga sAccu-napannen nnacTUHKara TywaétraH
EpYFANK [JacTanapUHUHT OFManuMK 6Gypuyaknapu Tynnamum aHuknangu.
Arap nnacTuHkara TywaéTraH EpyfauMK KOHYCMHWHT YKW MnacTUHKara
TUK 6Ynnb6, 6y KOHYC EpPYFNuK 6GuIaH TeKuc TyngupunraH 6ynca (KeHr
EpyFAuK mMaHbamgaH kKenaéTraH EpyFNuMK gacTacu aHa WwyHgaih 6ynagm),
Yy X0M4a NMH3aHUHT oKan Tekucnuruga WMHTepdepeHUUOH nonocanap
xankanap waknupja 6ynagu. Xap 6up xanka r CUHUW 6ypYarvuHUHT
MabayM KuiimaTura Ba, 6MHOGapuH, LWMwWA MnacTUHKafFa TywaéTraH
EPYFNNK HYPNApPUHUHI MabNyM Tywuw 6ypuyaruramoc 6ynagn. O6bek-
TUBHUHT (hOoKan TeKMcnmrnga WHTephepeHUMOH NonocanapHUHI Xanka
Wwaknnga e6ynuwmn kyhngarura 60FnnNK; EpyFaUK KOHYCUHWUHT [/ Elnnunwl
6ypyaruHuHr xap 6up kuinmatura 6y KOHYCHUHI €H CUPTUHU SCOBYU
EpYrnauMK HypnapuHuHr typnu asumyTnapu (0 gaH 2n rava) Tynnamu
Moc Kenafgn. TaBcugnaHraH WHTepgepeHUMOH Mojocanap TeHr ofMa-
JIMK UHTEep(EePeHLMOH nofocanapmn feb atanraH.

KaiTraH Epyfnnkaa TeHr OfManuMK XankanapuHu Ky3aTULHWUHT
Kynai ycynu 6.6-pacmpaa TacsBmpnaHraH, 6yHga MM — wuwia nnacTuH-
Ka 6ynm6, y 5 maH6agaH KenaéTtraH HYpPAapHWUHI KYn KWUCMUHW PP
sAccu-napannen nnacTuHkara YTkasub tobopagnm Ba PP pgaH Kaintmb



6.6- pacm. TeHr ofmanuk
XanKanapuHu Kysatuil

ycynu.

KenaéTraH HypnapHUHT 6Up KUCMUHU bb nuH3ara TOMOH WyHanuwaa
KaiTapagu. bb nnH3aaca KalnTraHgacTanapHu INH3aHUHTOKaN TeKuc-
nnrnga xonnawraH EE akpaHaa inFagn. Xap 6uMp TeHr ofFManuk noso-
cacu maHbagaH amanga napannen pgactanap 6ynn6 kenaétraH Hypnap
UHTep(hepeHUNACMHUHT HaTuxacuamp. LyHpalh kunub, 6y xonpa WH-
TephepeHuMs anepTypacu Honra sAKWH, 6GUHOGapWH, MaHOGAHWHT Y-
YamMy aH4ya KatTa 6ynmwm mymkuH (K. 17-8). ByxynocaHu 6.6-pacmpaH
XaMm TYWYHW6 ONULL OCOH.

MaHbaHuHT Typnnm 51( 54a, 53, ... HyKTanapuaaH 4YmkaétraH Hypnap
y3ap0 KOrepeHT 3amMac Ba Oy HYyKTanapHWHI Xap 6upugaH 4ukaétraH
Hypnap fgactacu PP nnacTMHKa 4erapanapujaH Kyn MmapTa KanTuob,
3KpaHfaa Y3 MHTepMepeHLMOH xankanapu xocun kunagu. AMMo 6y xan-
Kanap Ba3vATW MaH6ajarum EpyfinK 4YnkapyByYuM HYKTAHWUHT BasuaTura
amac, 6anky HApNapHUHI ofFManururarmHa O60FUK; WHTephepeHLNOoH
mMaH3apanap 6up-6upura yctma-ycTTywnb Kyvanmwagm. MacanaH.6apya
xankanap mapkasu 0 HykTa 6ynmb, yHaa PP nnacTMHKara TUKTYLWraH
Hypnap TynnaHagu. By Hypnap MaHOGaHWHT Kalicu HYKTacWiaH YUKW-
WKMAaH KaTbyu Hasap, NnacTUHKajaH KalTraHfaH KeiuH 1,2... napannen
Hypnap fjacracu x0cun Kunaau Ba KeWWH NMH3a BOCMTACUAa 3KPaHHUHT
0 HykKTacupga TynnaHagu. bb NMH3aHUHT Gokan TeKUCAUTUga mapkasu
0 6ynraH nHTepepeHLMOH xankKanap cuctemacu xocun 6ynagu.

MaH6a ynuyamnapvHu kKaTTanawTUpULLl MakCUMymaap Ba MUHUMYM-
NapHUHI aBBairn AKKONAWUIN Ba KECKUHAUTMHU aBBanrmya caknarad
X0N14a MHTepdepeHLMOH MaH3apaHUHT YMYMUA MHTEHCUBIMTUHU OLUIUPULL
WMKOHWHK Gepagn. An6aTtta, arap PP nnacTuUHKa aH4ya KanuH 6ynca,
y X0Nfa xanKanap cucremacu pakat MaHb6a épyFaurm etapamya MOHOXpPO-
MaTUK 6ynraHga Kys3aTuauwum MYMKUH, 6y Xxon aca 21-§ ga TywyHTuW-



punraH 3au. MnacTWHKa KanWHAUTUHW OPTTUPraHga KyLWHU MaKcu-
MyMnap opacuparu macoda, SbHU UHTephepeHUMOH nosocanap KeHr-
ANTY KNYKMK 6Yna 6opagn. KanuHaurn ywadpain, 6upok CuHANpULL Kyp-
CaTKMYM KNUYMKPOK MnacTUHKa 6unaH Taxpuba yTKasunraHga, MacanaH,
Wnwa naacTUHKa YpHMAa KanuHAUIu YwaHgah 6ynraH xaBouii katnam
onuHraHga (K. 26 Ba 27-mallK) Xam MHTepdepeHLUMOH nofocanap KeHr*
ANTW KNYMKNaWagn.

MaH6aHn HyKTaBuMin MaHb6a geb 011M6 Ba MaHOGAHMHI NAACTUHKAHWHI
IOKOPUTXM Ba MacTKW cupTnapujaru tacsupnapu opacupgarm 5 ™ wma-
cothaHn aHuKNab, 6y XxynocanapHWHI XaMMacWMHW OCOH ONNLI MYMKWH.
Arap nnacTuHKa KaTbWuii Accu-napannen 6ynmaca Ba Typau xolinapuaa
KaMHANTY paco 6up xmn 6ynmaca, y Xo0n4a nNacTUHKAHWUHTTYPAW KO-
napupaH kKantuwga macoganap 6up 03 Typnuya 6ynagu. bBuHo-
6apuH, NAaCTUHKAHWMHI TYpAu >XolhnapugaH KauTuw Tydainnm xocun
6ynraH vHTepdepeHUMOH Monocanap 6uMp 03 TypimMya KEHrMKKa ara
6ynagn Ba, 6MHOGAPMHN ByHAA GYTYH MaH3apa KaTbWil accu-napannen
nnacTUHKajarnra kaparaHga KaMpokK KOHTpacTau 6ynagu.

Arap TeHTr OfManMK nosocanapy YeKCU3NMKKa akKoMojauusinaHraH
KY3 6unaH kKapanca, y xo0/14a KOpaumkKHWHI yndyamu Kuyumk (3—5 Mm)
6ynuwmn Tydannm kKypuw maigoHM Mapkasmpa xankanap —cuctemacu
KYpuHagu, 6y xankanap cuctemacyu NAacTUHKaHUHT KMumk AOB Kucmu
TabcupfFaa nanpgo 6ynagm (6.7-pacm). MnacTUHKaHW — CUMXKUTraHaa
YHUHT 60LWIKa KUCMW nwnaidgn. Arap nnacTuHKa KaTbuii sccu-napannen
6ynca, y xonga TypnaM Kucmnap KanuHAuru 6up xun 6ynraHuwpaH nnac-
TUHKAHW CW/DKUTraHja Xan-

KanapHWHr ynyamnapu ys- £

rapuwcus konasepagu. AKc

X0n4a HMKapoK Kucmniap-

ra yta 6opraHga xankanap

ynyamnapu katTanawm6 60-

pagu. by ycyn nnacTuHka-

NapHUHT siccu-napannenu-

FMHW HasopaT KWUAWLIHUHT

3HT AXWKW ycynnapugaH ou-

pngup. Cumo6 namna épyf-

NUK MaHbanm 6ynn6 xusmart

Kunagu: Epyfauk unbTpu

éppamuga 6y namna CnekT-

PUHUHT Yu3ukKnapugaH 6u-

pvHW, ofjatha AWua  Ym3m-

FUHU axpaTunb, aHYa KaauH

NNacTUHKaHU TaAKWK 3TULW  6-7-pacM. TMnacTHHKAHWHT AccuU-napanneninrun-
VMKOHWHW 6epa,q|/|raH MO- HU MHFepd)epEHLLHOH MeTon 6unaH HasopaTt KWu-

HOXpomaTuk maH6a (A A, AW KYPAA\*3CUHUHT  CXEMACK.
n 0,0l HM) XOCwun KWna- 51-chm06 namniou: ‘P —épyfauk uabtpu- MM —
» W= wuwa nncrwwa, PP — TekwupunaétraH nnacTuHKa;

Mun'3, 0 — Ky3 aTyB YMHMHI KY3U.



VIl 606

WHTEP®EPEHLVWOH ACBEOBJ/IAP BA WHTEP®E PEHUUA XOAUCACUHWHI
KYNNAHUNULWN

28- 8. >KameH wuHTeptepomeTpu

JHAM 3HI MYXUM KUCMWU UKKUTA 6UP XMA siccu-napannen naac-
TUHKa 6ynraH ac6o6Hu (7.1-pacm) Kypub umkamm3; nnacTUHKanap-
HUHT  KaJIMHAUTWM H, CUHAUPULL KYpcaTKuuun .

EpyfauMk pgactacm GUPUHYM NAacTMHKAra TyllraHga HYpAapHWHT
6Up KMCMU NNACTUHKAHWUHT ONAWHTM éFupjaH kanTagu, 6up Kucmum aca
CUHMG, MNacTUHKAHWMHI OpKa éFufaH KaiTagu; WyHJah KUnmo6, 6upuHun
nnacTUHKagaH WKKW fgacta umkagu, 6y pactanap 6up-6upugaH 6upop
macoaga 6opagn; xap 6up facta WKKMHYM NaacTUHKara Tywwu6, sHa
MKKUTa axpanagu Ba WyHAal KMAMG, aHAN UKKUHYWM NaacTUHKajaH TYpT-
Ta gacta umkagu, 6MpPoOK MKKUHYM Ba YYMHUM gacTanap 6uUp-OUPUHUHT
ycTtura Tywaaun. by pgactanapga wyn dapku (K. 25-8) kyhnpgarura TeHr:

O = 2kn co3rx— 2 Hnco3r2= 2 Hn (co5rx— co? r2). (28.1)
Arap nnacTuHKanap 6up-6upura napannen Kunu6 ypHatunraH 6ynca,
AbHU rx= r2 6ynca, y xonga

A= 0. (28.2)

Arap. nnacTuHkanap 6up-éupura HucbataH 6upop Cy[ yak ocTuaa >Koli-
nawraH 6ynca, y xonga O="=kO

Il 6ypyak r2 gaH kam apkK KunraHu cababnm rr» r2 Hu r 6u-

naH, (r2—rxX HW 6r 6unaH 6enrunab, O HM 6owkaya wundopanaimmns:

[ = 2Hn5\nrér. (28.3)
I CUMHWW 6ypyarn Ba 6r = r2—ry apk ypHura | Tywwuiw 6Gypyaru
Ba M1l= 22— = e ¢apk opkanu udoganaHrry Teruwam Mukgopnap-
HW  KUPUTUB, CUHWLI KOHYHWUra,
AbHU nsinlC= 51N | KOHyHI3
acocaH, 6r cos | 81 93KaH-

ncosr

nMrnHn - Tonamns (6y eppga e —
nnacTUHkKanap opacugaryn 6ypuak).
Ix 45° Ba m= 1,5 6ynraH opaT-

jarn wapoutnapga 6r” b/=
= --- e Oynaawu.

LyHpain kunmb, mkkana naac-
TUHKara neprneHAuMkKynsp 6ynrau
TeKUCNMKAa TyWaeTraH EpyfFank
facTanapuHUHT Ryn dapkm

7.1- pacm. >XXameH WHTep(epOMEeTPUHHHT
cxemach. O = 2Hn'$Tr 6rcrHe 51N (28.4)



6ynagn, 6y epja e — nnacTuHKanap opacugaru 6yp-
yak.

BMPMHYM NAacTUHKAHW TYNKWUH Y3YHAUTW 6up Xun 6ynraH napan-
nen Hypnap gactack 6unaH épuTraHga 4YuKaéTraH HypnapHuUHT A 1Ayn
thapkura 60fNMK x0n4a WHTEBCUBAMIM KYn €ku 03 6YnraH EpyfFauk
xocun 6ynagn. OK epyFJ'IVIK bunaH éputunraHja nnacTuHka 6usra o6up
TeKUC 6yanraHra yxuwab KprHa,qM Emmnysqm Hypnap pgactacu 6unaH
éputunraHga asca 2 Ba 3 Hypnap nynura kyiunraH 006beKTUBHUHT (o-
Kan Tekucnumrmga 6ms GepwmaraH r ra Moc KenaguraH WHTepgepeHuUoH
nonocanap CUCTEMACUHU, SIBHU TEHT OFManuK MNOMoCalapuHu  Kypamus.
/ Ba 4 Hypnap O6bEKTWBHMHI rapavuwWwu wuura Tywmaiign. Wynnap
thapkm A = He 3T I= T X2k 6ynraH inyHanuwnapgarn Hypnap y4yH
MakKcumymnap xocun 6ynagu, 6y epga T — Xy(T ~ £0HNap. T  HWHT
TOK KuiMaTnapura Teruwam nyHanuwnapgarm Hypaap yYYyH MUHUMYM
xocun 6ynaau. lMonocanap opacugarn 6ypyaknum Mmacoda | 6GypuakHm
Al mukgopga ysraptupub aHuknaHaguw, 6y y3rapuwga inynnap dapkm %
ra ysrapagu, sibHu

He QO8LA/ = k ékn Al =X'Hr co3/.] (28.5)

ByHfaH umkaguku, TYAKUH Y3YHAUTW OpTraHga Ba njiacTuHKanap
opacugaru 6ypyak KamailraHga nofocanap opacugarn macoda opragu*.
VHTephepeHUUAHMHT 6GupuHun TapTmbupa, AbHU Wynnap Qapkm 1,2,
3, ... ApuM TYNKUH 6YnMwuUra mMoc KenraH WHTepepeHuusga Typau
Yy3YHAUKAarn TYAKWHAapra Teruwnaum nonocanap opacugaru maco-
thanap apku xyaa Kuuuk 6ynagn; nHTepPepeHuUaHUHT TapTmbu opTu-
Wwn 6unaH 6y thapk aHuya cesunapnu 6Yynn6 konagu. LUYHWUHr yuyyH iyn
thapky 0 ra TeHr 6ynraH xo/nra Moc KejraH Mapkasuii nosnoca 6usra
0K 6YNnnM6 KYpuHagu, MUHUMYMAAPHUHI KYWHW YpuHNapu kKopa 6ynun6
KYpUHagu, SbHU xamma TYNKWH Y3yHAuknapura (xamMma paHrnapra)
MOC OMPUHYM MUHUMYMAap “puUHNapu Aespamn yCTMIA-yCT Tylagun; hyn
thapku KaTTa 6ynraH xonra Terumwnu nonocanap paHrgop 6ynmé Kky-
pUHaAW, YYHKU O6UpP TYNKWH Y3YHAUTWTa TEruUWAM MUHUMYM 6OLUIKa
TYNKWUHNapra Ternwam Makcumym ycTtura tywagu. MNMnacTtuHkanap opa-
cumparn WMKKW E€knu 6ypyakHUHT  Kuppacu ropu3oHTan 6ynraHga ok
nonoca KypuHagw.

Ao3up TaBCM( 3TWUAraH NpUHUMNra acocnaHaguraH ac6o6 XameH
NHTepdepomMeTpu Aeitnnagmn; 6y ac6o6 yga OGMpP XWUHCAWU KaWH LWK-
lWajaH dcanraH WKKWTa AXWKW ficcu-napanien nnacTuHkagaH wubopat
6ynn6, maccuB naMTa YCTMra MOHTaX KWAMHraH. MnacTuHkanap ac-
606HMHI Maxcyc co3nall BUHTNApU BOCMTacMjAa aHUK Mapanfien xonatra
kentupmnagu. NHTepdepeHUMOH MaH3apa YeKCU3NuKKa ¢oKycnaHraH

* Arap 0! Hu xucobnawga (28.4) ypHura aHukpok (28.3) MyHocabatgaH doii-
fnanaHcak, y xonga [k (28-5) parvpaH TaxMuHaH 4 mMapTa OpTUK 6ynap 3kaH, 6u-
pok y 6unaH HBa e opacuparn MyHocabaT aBBanruMya KonaBepagu.



Kypuw Ttpybacu opkanu Kysatunagu. XKameH WHTep(HepoMeTPUHUHT
nnacTWHKanapy opaTga [feApnu napannen Kunué xonawtupunagu,
WYHWUHT YYYH KEHT MHTep(epeHUnoH nonocanap Kysatunagu. MnactuH-
KanapHUHI Y31 aH4Yya kaaumH (20 MM Ba YHAaH OpTWK) Kunub sacanagwm,
WyHpah kunmHraHga 1 Ba 2 pactanap 6up-6upugaH UMKOH 6opuya
KYNpoK y3oKnawaan, ywaHga HypnapaaH 6MpUHUHT Rynmaaru wapouT-
HW WMKKUHYMCWTa XanakuT GepmacfaH y3rapTupuwl MyMKuWH (K. macT-
poKka). KanuH nnacTuHkanapgaH xap 6upuHu KaliTapyBuu cupTnapura
MeTann Katnam KonnaHraH MKKUTa lonka naacTUHKa 6unaH anmalutupuil
MYMKUH. By tonka nnacTuHKanap KanuH NAacTUHKAHWHI ONAWHIU Ba
MeTUHrn cuptnapun ypHuga Typagu. ONAWHrM nnacTUHKara Spum
wagdod meTann katnamum KonnaHagin, KeTWHIKM NnacTUHKara épys-
NIMKHW SXWW KakTapagurad 3vmy katnam KonnaHagu. bowkavaaiTraHga,
«Ka/lMH XaBO MyiaCTUHKacu» xocun 6ynagun. byHgaiicxemann . C. Pox-
[EeCTBEHCKNA unHTepeHUMANoBYM  pgactanapHu 6up-.6upngaH y30K-
nawTUpULW Makcagumpa uwnatraH 3gu. by cxemaHWMHT sHa 6up ad3san
TOMOHW WYKWU, y ynbTpabuHadlia Hypnap ROTUAWWUHW KamMaikTupagu.

KBapy éku ¢nwoopuThaH sicanraH tonka nnacTUHKanapfaH Y30K
ynbTpabuHagwa coxaga ynyaw wuwnapu onmb 6opuwra apangurad WH-
TepthepomeTp fAcawl MyMKWUH]

VIKKN Hyp nynura kKyinunraH Tpybkanapgaru gapknap Tydannm xo-
cun 6ynaguMraH aHya katTa nMyn GapkuMHU KOMMEHCauuWs KWAULW WMMKO-
HUATUTA 3ra 6ynuw yyyH XXameH uHTepepomeTpmuaa MKKUTa 6Up Xun
Wnwa nnacTuHKagaH mbopat 6ynraH KomneHcaTop KynnaHwunagu, 6y
nnacTuHkKanapgaH 6GUPUHUHT OFMAIUTMHKU BUP TEKUC Y3rapTupuil mym-
KWH. TMnacTMHKa OFMafUrMHUHE Y3rapTUpUAMWLIN MKKana [acTaHUHT
nnacTWHKanap wuumgaru nynnapu ¢apKuHu Xypa aHWMK Ba 6up Tekuc
KOMMeHcaumanawra MMKoH 6epagu” '

XXameH uHTeptepoMeTpu HypnapuiaH OWPUHWHI WyAura CUHAMPULL
KYypcaTkuumn atpodjaru XaBOHWHI CUHAUPULL KYpcaTKMumpaH Golukava
6ynraH 6upop Mogda katnamu, macanad, wuwa éku cngagaH acanrad
IonkKa naacTuHKa ékn 6upop ras ycTyHu kyamus. Hyp iynura kyhnnrau
KaTNaMHUHT KaiuHAUTKY [/ ra, CUHAUPULL KYPCAaTKUUM N2 ra, XaBOHUHT
CUMHAMPULI KYypcaTKM4YM NT ra TeHr 6yncuH. Y xonga acb6obga mHTepde-
peHuManawyBYn Hypnap opacuaaru nyn gapkn nal— a./= /(n2— nx
MuKLopAa Yy3rapagwu.

Arap TeKWnpunaétraH MOHOXPOMATUK EPYFAUKHUHT % TYNKUH Y3YH-
nirn xucobupa udoganaHraH 6y nyn d¢apkym TK ra TeHr 6ynaca, y
xonga 6yTyH uHTepepeHUMOH MaH3apa T mnojocara Ccumxkuigu, 6y
epfa T — Kacp COH O6Yynuwm xam MYMKUH*. By cumxunwHunynyab, 6us

T HUHT KWIAMaTUHU TOonammus.— nonoca kagap (T =- 1/10) cumxuw

Xyfha aHuWK Ba 6emManon KYpUHUWKM TaxpubagaH Mabiaym.

* WHTepdepomeTpra 0K EpYFNUK TYWIMPUG Typub, cntoda Eku Lumwia NaacTUHK:
KUPUTUAMACAAH ONAMHIW Ba KUPUTUNTAHAAH KeWUHTU UHTepdepeHLMOH MaH3apanap-
HU Ky3aTWLl OPKanu T COHU aHUKNaHaau.



T HM aHuknab Ba 1(n2— nx = TX MyHocabatgaH QoiganaHuo,
Hypnap nynura katnam KyiunraHga MOALAHWUHT CUHAMPULWI KypcaT-
KAYMHUHT On = n2— nl y3rapuwmnHm xucobnab uvmkapuil MYyMKUH.
KaTnamHUHT | KaNUHAUTMHKM aH4ya KaTTa (MacanaH, 10 cm) Kunub onuw

‘ o
MYMKWH, Wy cababnn X = 5*10—3 cm = £000 A 6ynraHga An Li$-
rapulHu SpUM MUANUOHAAH 6upra eTkasumw MyMKWH. Maxcyc Kypunt
Manapga CUHAUPUL KYPCAaTKUUMHUHT iHaAa KUYUK y3rapuwinapu Ky-
3aTu/raH.

/lWyHpali Kunnb, ras Temnepatypacu y3rapraHga éku &1 apanawima-
nap KywwunaraHaa CUMHAMPWLW KypcaTKuumfga 6ynaguraH XypAa KnUMK
y3rapuiinapHu aHuknawpga dXameH uHTepdepomMmeTpugaH olijanaHuL
MYMKWH. LLUYHUHT yuyyH 6y ac606 KYynuH4Ya nHTepdBpeHLMOH pedpakTo-
mMeTp feb aTanagn. Okopupa aiitmb yTunraHugek, 6y ac6o6 cuHanpuw
KYPCAaTKUUYMHUHT KyJa KWYMK y3rapuiunapura xam  ce3rupaup.
BUpoK CUHAMPULL KYPCATKUUYMHUHT Y3UHUHT abconoT KuiAMaTuHu 6y
acbob 6unaH aHMKNaWw aH4ya KuiimH. Opatga XXameH nHTepepomeTpuaa

6U3HN KNM3NKTUpaETraH ras aAxwu ypraHunaraH 6upop ras 6unaH, maca-
NaH, XaBo 6MnaH CONMLLITMPUNALW.

29- 8. MaiilKkenbCOH WHTepepomeTpn

VHTepepeHUMOH MaH3apanap X0CU/J KUAWLW Y4YyH 3apyp 6Ynrad
cxemanap ApaTyBuM Xyga Kyn Kypunmanap 6op. byHpai ac6obnapgaH
6upn haH Tapuxmpa MyXuMm ponb YilHaraH MailikenbCcoH WHTepepomeT-
puanp.

YIHiim
M
y
£1. -0
7.2- pacM. MaiikenbCOH WHTEP(EePOMETPUHUHT  CXEMaCH.
Ba Ky3rynap; P~— 3xpaTyb4n nnactTuHka; Pa— KomnencagusnoByyu nnactuHka!

9-2284



MaiikenbCOH WHTEP(EPOMETPUHUHT aCOCUIl CxEMacu 7.2-pacmja
KypcaTunraH. b MaH6ajaH YMKaéTraH facTa lnkKa KymyLl K1 antoMUHWIA
Katnamu konnavraH A”/nnactuHkara Tywagu. Pr nnacTuHKa opkanwu
yTraH AB Hyp Ky3ry[laH kaiTagu Ba siHa P r nnacTuHKara Tywub,
KMCMaH yHAaH yTaau Ba KucmaH AO iyHanuwpa katagu. AC Hyp
52 ky3rygaH kaitagum Ba P x nnacTuHkara Tywmb6 kucmaH AO iyHa-
navwga ytagu. AO iyHanuwpaa TapkanaétraH ukkana (1 Ba 2) TYAKUH
b MaHoafaH 4YMKaéTraH axpaTuiraH TynkuHnap OYnraHu yuyH y;rap-
y3apo KorepeHT 6ynagn Ba 6up-6upmn 6unaH nHTepthepeHumanawia onagu.
2 Hyp P x nnacTUMHKaHW y4 MmapTa, 1 Hyp 3ca 6up mapTa Kecub yTraHm
YYyH, 1 Hyp iynura P rnnacTnuHka 6unaH 6up xun 6ynraH P2nnactuHka
Kyinnagu; 6y nnacTWHKa OK"MEpYFnuMK 6unaH umwnaraHga myxum 6yn-
raH Kywumya nyn gapkuHU KOMMeHcauuanaw makcagmpa kKynunagw.

By uHTeptepeHUMOH MaH3apa 52 ky3ry 6unaH KY3rYHUHT P X
nnacTuHKagary MaBxym 5'r TacBUpKM opacufa xocun 6YnraH XaBo KaT-
nammparu unHTepdepeHuuara Moc kenagu. Arap Ba 52 Kky3rynap

X03UPTUNTA ONMHTaH XaBo KaTnaMu Accu-napannen katnam 6ynagurad
Knnnb xoinawraH 6ynca, y xonga xocun 6ynaguraH mHtepdepeHLMoH
MaH3apa YeKCWU3NMKha JfioKannaHraH (KoWnawraH) TeHr OfManmk
nonocanapu (goupasuii xankanap) 6unaH TacBuMpfiaHagu Ba 6uHobGapuH
Yy MaH3apaHuW YeKCU3JMKKa akkomogauwusnaHraH ky3 6unaH (Ekum uek-
CU3NNKKa TYyFpunaHraH Kypuw Tpybacu 6unaH Ekn AMH3aHUHT okan
TEKMCNUTMAA XoWnawraH 3kpaHAa) KYpull MyMKUWH.

Anb6aTtTa, ynuyamy kKatTta (KeHr) Eépyfnuk maHbampaH QoliganaHuL
xaM MYMKUH (K. 17-8). XaBo KaTnamu Xyga tonka 6ynraHga KypuL
TPpyOaCMHMHI KYpul MailfoHupa KaTTa AWamMeTpau cuilpak uHTepde-
PEHUMOH Xxankanap KypuHagu. XaB3 KaTnamy KanuH O6ynraHga, sbHU
UHTepdepoMeTp enKanapu Y3yHAUMKNApHHUHT ¢apku kKaTTa 6ynraHpa
MaH3apaHUHT MapKasu SIKUHMAA KUYUK AUaMeTpau 3u4 dKoinawraH
UHTEpP(EepPeHLMOH Xankan™p KypuHagu. XankanapHWUHr 6ypuyaknu gua-
METPU UHTepdepomMeTp "Kanapu Y3YHAUKNAPUHWUHT papKu Ba UHTep-
depeHUNSAHUHT TapTnbura 60FNnNK paBuwga 2in co3r = /nX.MmyHoeabar-
fJaH aHuknaHagau. PaBWaHKUT T OYpPYaKHUHT KWAMAaTW XyAa KUYMK
6ynraHga KY3ryHUHr Yyopak TYNKUH Y3YHAUTU Kajap Cypuanumn kKypuu,
MalifjoHMaa EpyF XankaHUHI Kopa Xanka YpHUra Ba akCcuH4Ya, kopa
XaKaHUHT 8pyF xanka YypHura yTuwimMra Moc Kenagu.

Ky3ry maxcyc nyHantupruunap 6yiinab cypaguraH MUKPOMeETPUK
BMHT BOCMTacuga cypunagv. MaiikeNbCOHHUHT KaTTa WHTepgepomeTp-
napupa kysry ys3“ysmura napannen pasuwga 6up Heua YH caHTMMeTpra
cypunuwmn kKepak 6ynraHmpaH 6y acb06HUHI MeXaHWK Xoccanapu Hu-
X0ATAa KKCaK O6Yynuwmn Kepaknuru Kennbé ymkagw.

Kysrynap pocTnaw BWHTAapu BocuTacupa TyfpunaHagu. KynuHua
Ky3rynap lWyHAan YypHaTunagmku, 6GyHAa 3KBMBANEHT XaBO KaT/iamu
noHa Wwaknmaa 6ynagu. By xonga noHa WaknmMaarn xXaBo KaTnaMWUHUHT
Kuppacura napannen xonnawaguraH TeHr KanWHAWK UHTepgepeHLUoH



nonocanapu kypuHagu*. Kysrynap opacuparu macodanap katta 6yn-
raHfa nHTepgepeHunsnallyByn Hypnap opacugaru Wyn Qapku foAar
katTa (106”faH OpTUK) KMiAMaTnapra eTun MyMKUH, SbHU MUISIUOHWH-
4n Yamacuparu nonocanap KypuHagwu.

PaBwaHkun, 6y x0naa MOHOXPOMaTUK/IUK [Japaxacu >Xyfa HKopu
6ynraH épyfnmk maH6anapu kepak. B. . JINHHUK «MUKPOUHTeptepo-
MeTp» ficagu, 6y ac606 MailkeNbCOHHUHT KMUYUK MHTepdepomeTpu 6Yuob,
ofatfaru MUKpOCKoOMra Kuinrnsmnagu. by ac6ob cuptgarm xypa mainga
HOTEKMCNMKNApPHU Ky3aTull Ba ynuyawra MMKOH 6epagu xampa cuptnap
CM(aTUHU TeKWMpuWaa UWAATUANILN MYMKUH.

30- 8. Kyn mapTta 6ynuHraH épyrnvk pgactanapu 6unaH wuwnaigurad
nHTepepeHLUNOH acbobnap

Ly yokkaua 6u3 6upop asanap apkura ara 6ynraH MKKuTarvHa
TYNKUH yypawraHja uHTepepeHUmanawyByn GakaT UKKU Hyp 6unaH
nw Kypub Kenguk.

BupokK nnacTuHka sfccu-napannen 6ynraH xonga EpyfFAUKHUHF
.NNacTUHKa cUpTMAaH Kyn MapTa KaWTUWWHKW Xxucobra onuw Kepak,
UYHKM WKKUIaMumn'" KOTepeHT AacTaslapHWHI Xammacu xam 6up-6upura
napannen 6ynu6 Konm6, YeKCU3NMKAA NlOKannaHraH TeHr OFMIANK
nmonocanapu Xocun KWnuMb UHTepgepeHumanalwagn.

MnacTuHKagaH YMKKaH MKKWU KYLIHW fJacTaHUHT 1 N dapku 2iin co3/
ra TeHr, 6y epfa i — MNNACTWHKAHWHI KAalMHAWIMW, N — MAacTUHKa
MOAJACUHUHT CUHAWPULL KYpCaTKUYU Ba I — CUHULW Bypuarm.

cl 6unaH n y3fapmac MuKgopnap 6ynraHu ydyyH KypuHaéTtraH no-
nocanap THWHT 6epuiraH KuidimaTnapura Ba fAemak, / HUHT Xam 6epun-
raH Kkiiimatnapura Moc Kenagu, SbHU 6y nosocanap TEHr OfFManuk
nonocanapu 6ynagu.

An6aTTa /, 2, 3, ... pacTaNapHUHI WHTEHCUBAUIM 6GUP XWUN 3IMac-
NUTUHKU XUcobra oNuw Kepak. XakukaTaH Xam, macanaH, KanTuw Koag-
dhunumeHTn 0,05 ra TeHr 6YACMH, ABbHWM TywaéTraH EpYFAUKHWUHT (hakaT
5% kaiTagu, 95% sca yTagn. By xonga 1 facTaHUHT WMHTEHCUBAWUTK
TywaéTraH gacta UHTEHCUBAUTUHUHT 5% wura TeHr 6Ynagu, 2 aacTaHuUKM
4,5% ra, 3 gactaHuku aturu 0,01 % ra TeHr 6ynagn. bowkaya alTraH-
fa, Y4YMHUM Ba YHAaH KeluHrun pactanap WykK fgeca 6Ynagn. Kaituw
KO3 MULMEHTUHUHT KUiiMaTura kapab WHTEHCUBAWIU Xanu eTapaunya
KaTTa 6ynraH Hypnap coHu (3pdpekTUB Hypnap COHW) OpTagu Ba fAemak,
KanTuw Ko3puumeHTn KaH4ya KaTtTa 6ynca, MHTepPepeHLUMOH MaH3apa
X0CUN 6YNunifa WyH4a Kyn Hypaap akTUB WILITUPOK 3Tafu.

HaTuxanoBum pacTaHWHI WHTEHCMBAUTKU KYLWHW fjacTanap opacuja-
rm asanapHuHr .
)= —— 2inco3r

P
thapkura 6ofnuK 6Yynaan. Arap KaiTuw KOIDMUUMEHTM, HABHU KaWT-
raH gacta WHTEHCUBAUTMHWHI TywwaéTraH gacta WHTEHCUBAUIWAra HUC-

* By xonpga an6aTta WHTep(epeHLMOH Monocanap YeKCU3NUKAA NlIOKannaHraH
6ynmaign, K. 25-8&



6aTn /? 6unaH, yTKasmw KoapguumeHtn T 6GunaH 6GenrmnaHca, nono-
canapjary MHTEHCUMB/MKHUHT 13 ra 60fnaHuWw MyHocabaTu

[ = —1 b. (30.1)

(1—/?)2 1+ [489k 1—A)2]5UR /2~
thopmyna 6unaH wudgoganaHagn (K. 47- mawk), 6yHaa uHTepgepomeTpra
TylWwaéTraH EpYyFAUKHUHT WHTeHcuBaurn /0 ra TeHr. 512 ]/r @ dyHk-

ums B gan 1 raua y3rapraHm yuyH WMHTEHCUBANK /TaX = ------teiio-o

T2/
jaH = ~A1+'"Ma— ravya myTracun y3rapagu. MUHUMYM Xed Ka-

epfia Honra TeHr 6ynmaignm Ba YHWHT COH KuiimaTu T Ba /? HUHT
Kuiimatura 60FnuMK 6ynagu. Arap KalTapyBuu Katnam pyfnauk rOTMali-
an pe6, avHum T + A = 1 [Oe6 xucobnacak (ymymuii xonga T + A +
4 4 =1 6y epga A — T KoathpuumenTn)/tTax = /0 6Yynagn, SbHMU
MaKCUMyMAarn WHTEHCUB/NK MI-I/Tlep(*)g\%OMETpFa TywaéTraH épygnvn(

WHTeHcuBAurura TeHr, | , = —-—-—— /,, 6Yynagn, SbHWM KaWTMLW

L @+ M2
KoappuumeHTn 1 ra KaHyanuk AKuH 6ynca, MUHUMYMAA WHTEHCUBAWK
HOMra WyHYa fIKUH 6ynagw.

Myn dapkuuum TYAKMH y3yHaurn opkanu (A = 2ii nco$ T—T L
€Kkn hasanap (apkuUHWU 21 HUHI yaywnapu opkanam (3= 2nT, 6y
epfa T HUHI O6YTYH KUCMU—MWHTEPMEPEHUNOH NOMOCAHUHT  TapTubn)
ngpopanab, MHTEHCUBAMKHWHI MaKCUMyMiapu T HUHT 6YyTyH KuiAmart-
napura, MUHUMYMAapu T HUHT ApuMAKM 6YTYH KuiiMatnapura Moc —Ke-
NMWWHKU Tonamm3 (T OYTyH 6ynraHga 51m2 Xrd” 5h2n T  udoga 0
ra TeHr, T Apumnnm 6yTyH 6ynraHga 6y wudgoga 1 ra TeHr 6ynagwn);
T HUHI OpanuK KuimaTtnapyu Makcumymnap 6unaH MUHUMYMAap opacu-
jaru  Kucmnapra kapatunraH #WyHanuwnapra moc kKenagn. LyHpai
KMNnM6, MUHUMYM WKKUTA Makcumym ypracupa étagu.

VHTepepeHUUAHWHT Typan TapTubnapu YYyH WHTEHCUBAWUK Tak-
CUMOTUHUHT rpaduk TacBmpu 7.3-pacmga KypcatunraH. (30.1) dopmyna
Ba 7.3-pacmfaH KypuHuwwu4a, /? KaH4a KaTTa 6ynca, MUHMMyMaapaarm
WHTEHCUB/IUK HONTA WYHYa AKWUH Ba WHTEHCUMBAUK MaKCUMyMaap AKW-
HUAa LWYyHYa KeCcKWUH nacasiu.

VHTeHCUBAUTU AKWH 6YNraH Kyn gactanap UHTepdepeHuusnaHagu-
raH wapouTnap WMKku acbobga 60p.

a. Pabpum —Mepo osTanouwm. by acbob ogarga xaBo
Katnamnm dccu-napannen nnacTuHkagaH mbopat. by nnacTuHka sx-
Wwunab cunauknaHraH Ba >KWAONAaHraH Wwuwa €KW KBapl nnacTuHKa-
NapHWHI UKKWUTA ACCU CUPTU opacufa xocun 6ynagu; wuwa K Keapl
nnacTUHKanapHUHr 6up-bupura kaparaH cupTnapu KaTbuii napannen
6ynaguraH kunu6 YypHatunagm (7.4-pacm)*. Tawku cupTnap ogatia

*Batacun XMCOBHUHI Kypcaruwinya, LiMWa MAacTUHKaNapHWHI  6opanry uyw-
HW Hypnap opacupa [ = 2 iinco&r (K. (25.1) ra TeHr 6ynraH Wyn dapkura Tab-
cup Kunmaiaw, ofaTha XaBOHWHI CUHAMPUL KYpcaTKMumHu 6Gemanon u = 1 geb xu-
cobnawl MyMKWH.



7.3- pacm. Kairmw koat “HuueHrm (/?) xn  xun 6ynraH xonga WHTep-
thepeHuus TapTubura (T ra) Kapab WMHTMCUBAUKHWUHT YTyBUYM EpyFnMKAa
TaKCUMNAHULW 3rpu  YM3nKnapw.

A 10TUW KO3IPAULMEHTN YON ra TeHr Ae6 ONUHTaH.

nykunapu 6unaH 6upop 6ypuak xocun Kunagu, O6yHAan KunumHraHga
TalWkW cupTnapgaH kKantraH Epyfauk wysnacu (6aukK) acocuil maH3sa-
paHu KysaTuwira xanakut 6epmaingn. CuptnapHu 6up-6upugaH mabaym
Macoafia napannen ypHaTull yyYyH naacTUHKanap opacura uHBapAaH*
ficanraH xanka kyihunagu. By XankaHUHI MKKana TOMOHMAA YyuTajaH
YUKUFKN 6Ynnb6, 6ynapra nnacTuHKanap ydTta npyxuHa 6unaH Kucub

T
Tl
7.4- pacm. ®abpu — [llepo Tr
MUHTepP(EePEHLNOH 3TaNoHK-
HUHT cxemacu.
* NHBap—Maxcyc nynat 6ynu6, yHpaa 36,4% N1 Gop; yii Temnepartypacmpg3

WHBApHWHT TEPMUK KeHraiuw  koap[>:1umeHTn Huxosarga kumuuk (1,5- 10—6 °C—1).
bab3aH WMHBap xanka YypHUra TepMuK KeHranuw koapd”umeHtn 5- 10—mC—1 6yn-
raH 3puTWUATaH KBapujaH fcanraH xankanap kyiunagu.



Kyinnnagun. Yumkmknap Kysry-
nap 6up-6upura  napannen
Typaguranm kunmb cunnuknab
vuwnaHraH. bup 03 napannen
6ynmain KonraHga Termwaun npy-
XXUHaHW 6ocuw 6unaH  Ky3ry-
nap napannen xonatra Kentu-
punagu.

Axwwn ac6o6nappa nnacTuH-
Kanap cuptn  1/200 TYNKUH
y3yHAUrnravya aHuKIMkKga fc-
CU KunuHagu. TlnacTuHkanap-
HUHI WMYKKM to3napura (opacmga
XaBO KaTnamu >XoWnawraH rs-
napwra) Kymyw ékm 6owka
mMeTann anatunagum (konnaHa-
AW), WyHAan KunmHraHga Hyp-
NapHWUHT KanTuw Ko3pduumeH-

75- pacM. ®a6pu — Mcpo sTanonmuga ky- TV aH4a tokopubynaan.MHTtep-
pUHAZUraH WHTepMhepenLKoH- MaH3apa (TeHr (DEPEHLMOH MaH3apa TeHr of-
OFManuMK 413n.<naph). ManuK xankanapu waknuga
(7.5-pacm) 6Yynagu, 4yHKM 3Ta-

NOHra 3HAUK épyFNMK MaHbau-

faH  éiunyeBun EpyfFnauk pac-

Tacu Tywupunagu (7.4-pacmpa

Oy Aactajarv HypnappaH 6upu-

HUHT Wynn Kypcatunran). WH-

TephepeHumMa TapTMbu NNacTuH-

Kanap opacugarm macoga 6u-

naH aHuknaHagn (6y wmacoda 1

faH 100 MM ravya, maxcyc aTa-

NnoHnapja aca aHya KatTa —

1 m rava 6ynagun). LyHuWHT

YUYYH Ky3aTunaguraH uHTepde-

peHuuns TapTubnapmn Xxyjaa ko-

punanp. 4 = 5 MM 6ynraHga

T 20000.
MeTann KatnamuaaH KaiTuil
7.6- pacM. K HUHF Kuiimatnapu Typ- KO3(h(PUUMEHTM KaH4Ya  KaTTa
nuya 6YnraH xonaa  WHTepdepeHLns 6ynca, MHTepdepeHLNOH. MaH3a-

nonocanapuaarun NWHTEHCUB/TUKHUHT

nyn gapkura 6GofnaHuwyn (10 — Hm PaHNHT aHUKNINTY LyHHa 10KO-

pn 6Ynagn (7.6-pacm). LWwnwa
cCMpTUra MeTann KaTnamu Kon-
naHmaraHga K = 0,04 6ynagu. uwa cuptura MeTann KonAalHWUHT
Xx03Mpru 3amoH ycynnapm A Hm K — 0,90 — 0,95 ra eTkasuwra wuwm-
KOH 6epagn. KeimHrn BakTnapga konnama 6up Heya kKaBaTnu Kunmb



nwnaHn6, kaihtapuw KoadduumeHtn 0,99 ra eTkasmnagm. Opatpa [
HUHT KMUiMaTnapu TYAKUH y3yHAUIrnura 6upmyH4ya 60FNuK.

®abpu — MNepo MHTepPepOMETPUHUHT ONAWHIU MoAennapuja Kys-
ry!fap opacmparum macodaHu ysrapTupaguraH wmocnama 6Yynap 3gu.
By ww' xyaan MaiikenbCOH WHTepgepomeTpuaarn kKabu 6axapunap
3aM. y3-y!anpaH paBlwaHKW, cypunama uHTepdepomeTpaa 3TanoHnapaa
IpULIML MYMKWH 6YnraH lOKcak aHUKAUK WYK. LUYHWHT y4yyH Xyjaa
aHWK ynyall Kepak 6ynraH xonnapga Kysrynap opacura kKyhnunaguran
XanKanapuHWHT KanuHAUTU xap Xun 6ynraH atanoHnap tynnamupaH
thoganaHraH mMabKyn.'

Bab3aH ®abpu — Mepo 3TaNoHM siccu™-napannen Wwuwa naacTUHKa
WakKauga nnaHnG, nnacTUHKaHUHT  TallKyW cupTiapura EpyFnnkK Kai-
TapyBYM KaTtnam konnaHagu. bByHpain ac6obnap ap3oH Typagu Ba OCOH
nwnatmnagu. Bupok ynapHMHT uw cuaTu XaBo KaTtnamau 3TanoHnap-
HMKMYa KOKCaK fgapaxaga 6ynmaiign. OTanoH KynnaHunraHga yTyBum
EpyFnnkKha vwnaw mabkyn Kypunagu, 6yH'la Kkopa oHAa aHWK Mak-
CUMyMAap KysaTunagu; KailTraH épyfnmkpa opacura' €nmnmnb KeTraH
KEHI MaKCMMyMaap TyWraH aHUK MWUHUMyMnaap KysaTunagu (K. 48-
MalWwk), wy Tydainu mykappap paBuwga 6ynaguraH couynnraH Epyf-
NNKHWHT 3apapivM TabCcuMpu opTagu™

JTanoH opkanu yTaguraH EpyFS/IMKHUHT WHTEHCUBAWUIU TYFpucupa-
rm Mmacana Xyfa Myxum axamuatra 3ara. K kaintuw  KoapgpuuneHTm
opTa 6opraHu capu EpyfAMK lOTUAMAraH Xonga MakCUMyMnap WHTeH-
CMBMIUTU y3rapmaigmM Ba K HUWHI xap KaHjaih KuiimMatmpa TywaértraH
BACTAHWUHT WHTEHCUBAMTUTA TeHTr 6ynagn. % HU OPIrTUPULLHWUHT MYXUM-
AT WyHpakn, 9 opTuwmn Tydannm WHTepepeHLMOH MaH3apaHUHT
KOHTpacTAUrn (KeCKUHAWTN) OpTagu, SAbHU MakCMMymnap Y3rapmaraHu

7.7- pacm. Jliommep — 'epke MNNacTUHKACUHUHI CXEMacu.
(Bypuaknap apky XyAa KatTanawTupué kypcaTtunrat.

‘KalitapyBun (KMCMaH, HOTYBYM) KOMnaManapHU Maxcyc TaHnaé onuw iynm 6m-
NaH LWYyHra apuwunw MyMKWHKW, KaiTraH EpyfFavkha Makcumymnap ofatjaru ac-
6o0bnappa yTyBuM EpyFAMKAa KYpuHaguraH Makcumymnap kKabu aHuK 6ynagm
(0. B. Tpouukuii).



X0/M4a MUHUMYyMnap 3avudnawagn. EpyFavk oTUAraH xonga MakcumyMm-
nap uwHTeHcmBAurn Kamasguw. by xonga (30.1) cdopmyna y3 Kyuuga
Konagw, 6upok 6yHga T (\ — K) 6ynm6, T+ /?2+ O = 1 TeHrnuk
ypuHan 6ynagu. MakcuMymparn UHTEHCUBAUK udodacu Kyiuaaru Ky-
puHMLITa Kenagu:

1 = TY - T2«
TaX (1-N)a (r+ nm2

KaiiTapyBunm meTann konnama AXww Ba fHrM 6ynraHga A oTuw
koathpuumeHT 1% pAaH opTmaign. ByHpaih xonga /?7=90%, I «9%
6YynraHpal/WaxMHTEHCUBAWK TYLIAETraH EpYFNINK UHTEHCUBAUTUHUHT 80 %
ra TeHr 6ynagw; # = 95%, T = 4% 6ynraHga /Tax 65%. Awman-
fa Konnamanap MeTannfaH WWNaHraH xonga /TaxXHWHT KUAMaTh KUYMK-
pok 6Ynagu. Konnamanap AW3NeKTpPUKAAH KYyn KaBaTnu Kunmb scan-
raHfa /Tax HUHT KuiiMaTy Konmamanap MeTannfaH MWNaHraHgarura Kka-
paraHga SxXWuUpokK 6ynagu.

(5>abpn — Mepo aTanoHuga /? Ba A HWHI KUIAMaTNapuHU, LWYHUHT-
AeK XaBO KaTNaMWHWHI KaAWHAUTUHWN ysrapmpmu MYMKUHANTUN Ty-
thaiinn 6y ac6s6 6owka ac6o6nap ongupa, macanaH, Jiiommep — Cepke
nnacTMHKacu ongupa katta atsannuknapra ara 6ynraH xypga nyxta
ac606 xuco6naHagu”™’

6. Ntommep —lepke nnacTuHKacu 6Up XWUHCAK
WwnilagaH Xyjaa lKopu aHukIuKaa fcanral fccu-napannen nnacTuH-
Kagup. MnacTUHKaHUHT 6Up yun Kecnb KyinnraH Eku yHra Kywumua
npusmaya 6upukTUpunran (7.7-pacm), 6GyHAaii KUNUHraHpa EpyfFnuk
NNacTUHKAHWHT KUpWw &fura Hopman xonja Tywagu Ba, 6uHobapwH,
EpyFNnNK KakTuwra kam ucpod 6ynagu. Hypnap wyHpaid iyHanuwaa
TYyWWUpUNagnku, LWua — XaBo 4erapacupa Tywuw 6ypyaru TYnuk
MYKKN KaTUW Gypyarura sKuH, 6GUPOK YHAAH can KUYmMK 6Ynagn. ByH-
fall Wwapoutnapaa épyfFauK WKW — XaBo CUPTUAAH fespnu 6yTyHnai
KaiiTagu Ba YHWHT XyZa 03 KACMUTUHA NnacTUHKa CUpPTW BunaH xypga
KNYMK 6ypuak Xocun KunyBuu iyHanuwpa nnactuHkagaH (YHUHT HOKO-
puru éKn NacTku TOMOHU OpKanu) ymkagu. Xap 6up Katuwaa épyramk
fespnu GyTyHnail mnacTuHKa WYWAa KONTraHU Ba YHUHT Xyfa 03 Kuc-
MUTUHa NAacTUHKajaH Talkapura YWKKaHU YYyH KeTMma-KeT Hyp-
NapHWHT MHTEHCUBAUTK GUp-6upnaaH 03 apk Kunagu. LLyHpai kuauno,
Nommep — [epKe nnacTWHKacK BocuTacuia WHTEHCUBAUTM 6up-6upura
AKWH 6YnraH 10— 15 Taraya Hypnap OAuW MYMKUH; 6yHpaa, an6atTa,
nnacTMHKa aHya Yy3yH (NNacTUHKaHWHT KanuHaurura kapa6 10 gaH
30 cm rava) 6ynnwm Kepak.

Arap Jliommep — lepke nnacTMHKacura EpyFnuMK KeHr MmaH6ajaH
TywaéTtraH 6ynca, y xonga TywyBYyM Ba OGMHOGAPWUH, CUHTaH Hypnap
T HUHT Typnu kuiimatnapura moc kenagu. LLUYHWHT y4yH AUryBYU NWH-
3aHUHT (okan Tekucnanruga (EkW 4eKcU3NWKKa TYrpunaHrad Kypuuw
Tpybacmupa) 2An co3 T= T X (opmynajaH aHuknaHraH Typau r,,,,
T+, IT+2, mmm6ypyaknapra moc 6ynrad typam T, T-)-1, T-\-2, ...



7.8- pacm. Jliommep — Cepke nnac- 7.9- pacwm.

TUHKacuAa Kyn Hypnap MHTepgepeH- Niommep —epke
uMsnawraH Xonga MHTEHCUBIUKKUHT NNACTUHKACU BO-

TaKCUMOT rpagpuru. cuTacga  xocun

KWAWHTAH  WH-
TephepeHLUNoH
MaH3apaHUHT
o TOCY paTu.

TapTn6nm nonocanap cuctemacu xocun 6ynagn. VIHTEHCUBAUK TaKCu-
MoTK 7.8-pacmpa KypcatunraH. Jllommep—Iepke nnacTUHKacu BOCUTa-
cuAa X0CWUA KWAWHTaH UHTep(EepeHLMOH MaH3apaHUHT (TEHr OFfManuk
UM3NKNAPUHUHT) oTocypaTn 7.9-pacmpa KypcaTuaraH: 6y MaH3apa
Kopa (oHaarv 6up KaTop paBliaH TOp MakKcuMymaapAaH uéopart.

Opatpa Jliommep — Fepke NAACTUHKACUHWUHE KanuHaurum 3 faH
10 MM rauva 6ynu6, r 6ypuarnm 45° paH Kyn gapk kunmangun. LyHpai
KMNnM6, T COHM 6up Heya YH MWUHT OunaH wudoganaHagurax COH:
Nommep—TIepke nnacTuHKacuga xyjaa oKopu TapTuonu nHtephepeHuu-
OH nonocanap KypuHagm.*_ |

31-§. Nyn capkn kaTTa 6ynraHga 03 6GepaguraH WHTepdepeHLUs

MalikenscoH uHTeptepomeTpn ékn Pabpn — lMepo 3TanoHura yx-
Wwaw acbobaa 6m3 iyn gapkn HMxoAaTAa KatTa (MUAANMOH TYNKWUH Y3YH-
NNTKU 4Yamacupga) 6ynraH HypnapHWHr UHTepdepeHUMAacKn 6unaH umw Ky-
pamu3. Ly cababnm mHTepdepeHUMAHN Ky3aTull YYyH EpyFAMK Xyfaa
loKOpuAapaxaza MOHOXPOMaTUKGY AWK Kepak. Myn dhapku kaTTabyn-
raHfja HOMOHOXPOMAaTUK EPYFANK MHTEpP(EpPeHLNOH MaH3apa X0Cun Kun-
MacnuMrmHUHr usnk cababu Kynmpgarnyvagup. 4-8 ga kypub yTraHm-
MU34EK, MOHOXPOMaTUKAWK fAapaxacu EpyfFauK HypnaHraHga 6ynagu-
raH MyHTa3aM CUHycoupjan TeOGpaHULIHWHT [JaBOM 3TULI BakKTu 6GunaH



aHMKnaHagu. bowuaya aiTraHga, aTOMHWHI HypaaHWWMW TaMoM 6Yyn-
ryH4ya atomga amnauTygacu Ba (paszacum ysrapmac 6ynraH MyHTasam Cu-
Hycomaan TebpaHuW KaH4ya Kyn 6ynca, atoM 4ukapaétraH Epyfiauk
WYHYaIMK MOHOXpPOMAaTUKpPOK 6ynagn. MyHTasam cuHycoupgan Tebpa-
HULWHWHT Xap KaHjali y3unuwu, abHU aToMnap YukapaéTraH MyHTasam
cuHycompan TYNKWHAAp Tu3macu (LYF)HWUHT Y3WAMLWIKU MOHOXPOMAaTUK-
AVKHWHT KaMaivwunHu o6ungupagn. PaBllaHku, arap atom 6up Heuva
YH MUHT MyHTasam cuHycoupgan TebpaHuwwinap TynnamMu YnkapubTypuo,
KEMWH YHUHT HypnaHuwun y3unmb konca (6owkaya antraHga, 6y Hyp-
NaHULW MOHOXPOMAaTWK HypfaHWWTra yH4Ya AKUH 6ynamaca), y xonga
nyn dapkyu 03 MUHT TYNKWH Y3yHAUTUra TeHr 6ynraHga wHTepgepeH-
uus 03 Gepmaingn, anbatTa: Y3yHpPOK ONTWK WyngaH KenaétraH Tyn-
KMHNap UYrMHWHC 6oy eTub KenraHfja KUCKapok nynpaH kenaétraH
TYNKUHNAp uyru 6yTyHna ytub Ketnb, 6owka aTomnap tobopraH éku
6oWwka uYMKapuw akTuga tobopunaraH uyr 6unaH anmawmb ynrypagu.
LWyHpalh Knnmb, yypawyBuM Lyrnap KorepeHT 6ynmaigu Ba nHTepde-
peHuuns 03 bGepmaiign.

PaBllaHKKN, aTOM 4YMkapaéTraH Lyr KaH4ajauk y3yH, fibHU Epyfiuk
MOHOXPOMAaTWUKPOK 6ynca, Wyn ¢apku KatTa 6ynraHga MHTepgepeHumns
03 Gepuiun MyMKUH. Epyfink ras-paspsgnu maH6anapgaH Tywupun-
raHga nyn dapku fpum MUAINOH TYNKWH Y3YHAWTMra SkMH 6ynraHga
MaiikenbcoH WHTephepoMeTpuaa MHTepdepeHLns XO0AUCACUHU Ky3aTuLl
MYMKUH 6ynan. byHpain Taxpubanap atom HyphaHuwuga o3 bepagu-
raH npoueccnapHu xapakrtepnai onagn (K. 22-8). AKCMHYa, MOHOXpPOMa-
TUK TYNKUHNAp MaHbGau nwnatunraHga hWyn papku HMxoaTAa KaTTa 6yn-
raHga WHTepgepeHUUsSHN to3ara KenTUpull Ba WYHAAN KManb, TYNKUH
Y3YHAUTUHU HUXO0ATAA aHWK TOUMIL MYyMKUH. bab3u  nasepnapga
(macanaH, renuin-HeoHNM nasepfa) HypnaHUW CNEKTPUHUHT KEHTAUTU
106— 104 c-1 6Yynaan, 6y aca nyn apku 108— 1010 TYNKUH y3yHAUTrura
TEHr 6ynraHga MHTepepeHUmnsa 03 6epuwnra'mmMKoOHNAT ApaTagun.

KalitTa xoCun KUANHULIK XYyAa OCOH MOHOXPOMAaTUK HypfaHuw 6epa-
OWTaH EpYyFAMK MaH6au spaTuwl 6unaH 6U3 Y3YHAWK 3TaNOHUHU ONUL
MMKOHWTa 3ra 6ynamus. Hopman mMeTpHM OGyHAah MaHGaHWHT BGUPOpP uu-
3UFUHWHT TYNKUH Y3YHAUKNapu opkanu udgoganab, 6us Hopman meTp
3TaIOHMHW MaHa LWyHAal 3TanoH EpyFAnK MaHbau 6unaH anmawTupa
onamums.

Epyfauk maH6anm KaiiTa XOCWUi KUAWLW MYyMKUH 6YnraH ypraua
TYAKWH Y3YHAWKAW eTap/inya MOHOXPOMAaTUK HypnaHuW 4YuKapuu
YUYYH HYpMaHWIIHW*- fanaéHNaHTMpaguMraH xamma cababnapHu wnoxmu
6opnya WYKOTULI KepaK. ATOMNAPHUHT Y3apo TYKHaWyBM HaTuxacupga
03 6GepaguraH fanaéHNaHWWAAPHUHT ONAWHW OAMLW YYYH HYpAaHuLl
nmact 6ocumnu 6yFnapfa XOCWA KUAUHWLWIW, WYHWHTAEK, 3eKTPOH Ba
MOHMap KOHLUEeHTpauuscu kKatTa OYnraHga Xocun 6ynaguraH 3nekTp
MalifOHNapPVHVHT  FanaéHNaHTUPULL TabCUPUHU KaMalTMpuULLl Makca-
anpa (LTapk agheKTU) HypnaHuMW yH4Ya KaTTa 6ynmaraH paspsjg To-
Kuja XO0CWn KWAMHWWK Kepak. HypnaHyBYM aTOMAApHUHT UCCUKIUK



xapakatu Tydainm xocun 6ynraH Lonnnep 3p®MeKTUHUHI TabCUPUHU
{k. 128-8) Ba HypnaHyBYM aTOMJAPHWHI CTPyKTypacura anokagop
6ynraH okmbaTnapHu 6GapTapad KuUAMW aH4Ya KuiimH. Lonnnep addek-
TUHU cycapmpuw yyyH Hypnatruy cugatmga maccacu Mnoxu 6opuya
KaTTa 6ynraH Ba macT TemnepaTypanapfa 6yfUHUHI 3N1acTUKAUTUK eTap-
nuya 6ynraH (K. 22-8) moafa onuw Makcagra myeodukanp. HypnaHaéT-
raH cnekTpan YM3MKNapHUHT Mypakkabnurura (cnekrpan 4u3uknap-
HUHT yTa HO3MK CTpPyKTypacu) atoMm S4pOCH MOMEHTUHMWHI 3/71eKTPOH
KOBUKKa KypcaTaguraH Tabcupu cabab 6ynagn. HAapo mMomMeHTWU'(CNuUH)
HUHT MaBXyA/uUrum atoMm OFUPAUKHUHE XYMPT EkU Tokaurura GOFNuUK.
Bupok Tabuuii aTomnap gedapnu xamuila M30Tonjap apanalimMacujad
TalWkKua TonraH 6ynafuW, LWYHWHT YYYH CReKTpan Yu3uKNapHUHT Kyn-
YUAUTU 314 dKOWNalraH KoMmnoHeHTanap TynnamupaH mbopat 6ynaawu.

Afpo (U3NKACUHUHT HOTYKNapu aipum M30TOMAapHU CYHbUIA pa-
BMLIAA ONNLW MMKOHWHW 6epau. MacanaH, ONTUHra HelWTpoHnap éfau-
punraHga CUMOGHMHI Maccacu Xy(T 6ynraH ctabunb8HS§138 wusoTo-
NMUHW ONUNW MYMKWH, 6y M30TON YyTa HO3MK CTpyKTypara ara 6ynmac-
NNTU Kepak.

Katop MopfanapHWHT HypfaHull CRAeKTpugarun Kyn 4Yu3uKnapHu
ypraHuw Hatmxacufa 6up Heua cnekTpan yusmknap tonungu, 6y um-
3uKNap Mabaym LapouTnapha Xyjda lKcak gapaxaja MOHOXpOMaTUK
6Ynn6, ynapHWHr ~ypraya TYNKUH Y3YHAUTUHW KaikTa XO0CMN Kuauw
0COH. 1960 iMmMnga YnuoB Ba TapO3MIapHWUHT 60LW KOH(EpPEeHUMACH MeTp-
HW Y3YHMKHWUHI SIHTU 3TanoHW 6MAaH anMawTupuw Ty pucuja Kapop
Kabyn kungu. KpunToH wu3otonnapupaH 6upuHuHr (Kr8s) kupmusn
UM3UFU acoC KUMMG ONUHAWM; 6Y HYPNAHWULWHUHT TYNKWH Y3YHAUTUHN
METPHUHT Y3YHIWUIWra Xyja nyxta KAnmb conuTUpraHgaH CyHrTab-
pura kypa 1m = 1650763,73 Xeak Kr&peb onuHan. by HypnaHuw-
HUHT BaKyymgarun TYAKWH Yy3yHaurum ek = 6057,8021 « 10—0 m.
CrtaHgapT xaBo [ne6 artanyBum (6acum 760 MM cuM. yCT., Temnepa-
Typa 15 C, CO2HuHr mukgopn 0,03%) xaBoga Oy UMBUKHUHT TYNKWH
Y3YHIUTn = 6056,12525-H0-10 M. JTaNnoHAM HypnaHuWw  Xocun
Kunuwga EpyfFnavkK MaHb6au TypaguraH LIapouTnap aHuK KypcaTuiral:
MCCUK KaToanu ras-paspsagnuM namna, YHUHr uumra KpunTtoHHUHT Kr&
nsotonu (tozanurn 99% pgaH opTUK) kKamanraH 6ynn6, 63 K Temnepa-
Typaraya (a30THWHI yu4naHraH Hykracurava) cosutunagu. Paspsapg Tpy6-
KaCUHWHI guameTpu, paspsf TOKUHWHT 3U4nurn Ba Wy Kabunap Ka-
popAa onguMHpaaH Kypcatmb KyiunraH. TaxpubaHUHT  KypcaTulLmua,
TYNKWHHWHT 3TafOH Y3YHAUTMHU KalTa XO0CUN  KUAWUWHWHT  HUCOWIA
aHuknurn 1-KO-8 ra TeHr.

XapgBanga vkkunamuyy Hopmannap cugatuga kabyn KUAMHTaH Ba
aliHuKca AXwWwmn ypraHuaraH 6ab3n ynsuknap TYAKUH Y3YHAUKNAPUHUHT
KuiiMatnapu 6epunrad.

Vkknnamum Hopmannap Kr& HWHI 3TanoH cudaTuga oNMHraH Kup-
MU3N UYNU3UFUHWUHT TYNKWUH Y3YHAUTU OunaH MHTepdepoMeTpuK ycynga
Takkocnaw opkanu xocun kunuHagu. Typnu mamnakatnapHuHr (CCCP,



AKLI, KaHapga Ba 60owkanap) katop nabopatopusanapuga 6y vw Knunmb
KYPUNTaH; >XaABalHUHT OXMPrM YCTYHM YTKa3unAraH yndyaw HaTuxa-
NapuHWHT apkyu TyfFpucuga TywyH4a Gepagm.

Bab3n rasnu nasepnap HypAaHUWWHWUHT MOHOXPOMaTUKAUTU (HUC-
6uin ynuosga) 10~10 Ba xatTto 10-11 6ynagu, 6y 3ca 3TanoH cudgartuga
ONINHTaH HYPNAHULWIHWHT MOHOXpOMaTuknurugaH (taxmumHaH 10-7 paH)
aHya aHukaump. bupok 6y nasepnap HypAaHUWMWHWHT TYNKWH Y3YH-
AMTWHU KaliTa Xocun Kunmw (SbHUTYpAu nabopatopusinapia KypuaraH
nasepnap TYNKWUH Y3YHAWKNAPUHWHT MOC TYLWWLW Aapaxacu) X0o3upru
BaKTAa I3TalOH TYNKUH Y3YHAUTUHW KailTa XOCWA KUAWWAAH OPTUK
amac. flazepnap TeXHMKacCUHW TaKOMWUANAWTMPUL Ba fasepnap TYAKUH
Y3YHAUTUHUHT abCcoNT KuiimaTura tabCup 3TaguraH cababnapHu uy-
Kyp YpraHuw Y3yHAWKHUHT SHTW, Nasepnu atafoHura YTULramMKoH
ApaTaaun, Aeb yinaw MyMKUH.

7.1-xapBan

NKKnnamum HOpManiapHUHT TYNKUH Y3yHAUKNApK

TYNKUH y3YHAUTUHM KaiTa
SnemeHT TynkuH ysywanrn, 10—10 m 30N KMI;V:;I":#;JMHMCGW
(Bak.)

6458,0720
6422,8006

Kréb 5651,1286 1-10 8
4503,6162

5792,2683
577 1, 1983

HELS 5462,2705 (2-3)-10-8
4359,5624

6410,2480

5087,2379
Ccll14 4801,2521 (3—4)-10—8

4679,4581

32- 8. NHTepdepeHUMOH MeTOoAMapHUHT TafKUKOT uwnapugarn 6ab3su
Tatbuknapu

Xo03upru BaKkTAa WAMMWIA Makcagnapga yTkasunaguraH ynyawnap-
rMHa 3aMac, TeXHUK ynualinap xam Y3YHAWKHU Xyfa KatTa aHUKAMKaa
TONUWHK Tanab Kunagu. Y3yHAMKNapHU KaTTa aHUMKAUKAA ynuyaw Ha-
MyHanapu (3TanoHnapu) cugatmga ydunu ynuoknap (MoraHcoH namTKa-
na/wrvmwnatunagn; 6y nautkanap KanauHAUTU Typauda 6ynraH nynart
nnacTuHkanap 6ynu6, ynapHUHI Kapama-kKaplwu cuptnapu axwunab



CUNNNKNaHTaH, >yfda Tekuc Ba Oup-bupura napannen KWIWHraH.
byHpali nauTkanap Tynnamu 6op 6ynca, ynapHu 6up-6upura 3mu Ku-
nné cukmb (Mwkab >kmncnab), y3yHAUTW Xyda KaTTa aHUKNWKAA TO-
NUAraH TYpAWM XUn Kom6uHaumsnap Ty3uwl MYMKWH; KyiAugaru pakam-
nap ynuyaw aHWKAUTU xakupa TacaBByp bepagu.

YUnu ynuoBHUHT Y3YHIUTU, mm  Xxucobupa’ 1 o 50 100 1000
Nyn kyinagurad dapknap, MKkMm xucobuga” 0,1 0,1 0,2 0,3 2

Yunu ynyoBnapHu sfcawja Ba TeKwupuwga 6yHAak aHUKAMKKA
3pULINL YUYYH MHTepdepeHLnOHMeTOANapkynnaHunagn. by metognap-
HUHT XUnnapu Kyn, NeKWH YNapHUHT XaMMacCUHUHT MOXMATU Malk b-
COH ékn ®dabpu — [llepo uHTepdepomeTpuiaH oiganaHuwra Kentu-
punagu; 6y uHTepdepomeTpfia KaliTapyBuu cupTnapfaH 6upu Tekwu-
punaéTraH yunu YA4YOBHWUHI CUPTU 6YNN6, yunu YAUYOBHUHT KalMHANTK
WKKWHYM KaliTapyBuYM cupTraya 6ynraH macogaHn aHuknaingm (6ab3aH
fAHa KylWum4ya Ky3rynap Kyiunagu). by Typaaru wuHTepdepeHUMOH
KoMnapatopnap Xunma-xun 6ynu6, ynap WKKUTa yuynu YAYOBHUHT
Y3YHAUTUHU CONMWTUPULWITA KU OY Y3YHAWKHWUHT Yy T T aHuWKnawra
MOCnalWTMpuaraH. JHr AXWu faBnaT MeTpPONoruk nabopartopusnapupa
nwnatunaguraH 6yHgain komnapatopnap 100 mm raya 6ynraH WoraH-
COH nnutkanapuHun 0,010 gaH 0,005 Mkm raya aHuknukpga, 1000 mm rava
6ynraH namtkanapHu 0,1 gaH 0,05 MKM rava aHMKAWKAA TONMLWTanMKOH
6epaau.

VIHTepepeHHNOH MeToAMKa MacotanapHuM aHuWK ynyaw 6unad
6upra cunnMkKnaHraH cUpT cudaTWHW KaTTa 3HUKAMKAA TOMMLWIra Xxam
UMKOH 6epagu. Ky3ry, nnH3a Ba npusManap CUPTUHU HUXOAT Aapaxapga
aHWK KUNnG6 Tailépnaw HKOPW COPTAM 3aMOHaBMWIA ONTUK ac6obnap fApa-
TULWHWHT 3apypuii WapTuanp. 3Hr AXWK ONTUK cucTemanapga 6y cupT-
NapHWHT noiuxafa KypcaTunraHgaH dapku TYAKUH Y3YHAUTUHUHT
YHAaH 6Up Ba XaTTO K03faH 6up ynywupgaH opTuK 6YIMacnnru Kepak.
ByHpali cupTnap cudaTtvHM TeKWwuMpulliga WMHTephepeHUUoH MeToanap
Xygpa Kyn kenagu, 6y mMetoanap OnTUKa-MexaHWKa caHoatufa Kynpaad
6epn KeHr mwnatunné kKenmokpa.

OpaTga MHTepdepeHUMOH MeTOANApPHUHI KYNAaHWAULWKN Xyja nyx-
Ta KMNMO MLWNaHTraH HaMyHanu 3TafoOHHW KYnnaHulira acocnaHagw.
Xamma 3XTUETKOPAMK yopanapura aman KWaraH xonga (4aHrjaH Tosa-
na6, TemnepaTtypanapuHun TeHrnawTupub), 6u3 6epuaraH 3TanoH cupT
ycTura TeKwupunaguraH cuptHu kyamus (7.10-pacm), y xonga 6y
CMpTNap opacufja tomnka xaBo Katnamu xocun 6ynagu, KaitraH Epyf-
nukKpa 6y kaTnam aHuK MHTepgepeHLUNOH MaH3apa xocun kunagu. Nutep-
(hepeHLMOH nonocanapHUHr WakKan Ba KeHrnurura kapab, tainépnaHrad
CUPTHUHI KaMuuauknapu Ttyrpucuga QUKpP HOPUTULL, CUPTHUHT Kaicu
KucMmnapu KeparmjaH ¢apk KWAMWWHW, Kalicu TOMOHra tapk Kuau-
WKHN (60TMK KN KaBapuK 6YNnb6 KonraHnHW) Kypuw Ba apknap Kat-
TaNMUTMHW TaxXMWHAH aHWKnaw MYMKWH. Arap CuWHanaéTtraH CUPTHUHT
KaMuuamkKnapu yHuya Kyn 6ynmaca.y xonga MHTephepeHUMoH xankanap



7.10-pacM-Cuptnap CH})LrAHY' KOHIpPONb KWUAYUUWUHT WHTEpP-
h3penunoH MeToau.

P —cunanagurad nascrivka; 3 - 3Tryay nAacTUHKM. NuTes™epeHUN3aH
MaH3apAHUHT (TEHT KanUHN.K YA3MK-MPUWUHT) ~CXeMITIK TACBUPU tOKopuaa
Kypcatuaryu. *

KeHrpoK 6ynaan, xe4y kaHgan apk 6ynmaraHga 6yTyH CUPTHUHT paHru
6up Tekuc 6ynagu.

fAccy cupTnapHy TeKWwupuwaa aTanoH cupt 6unaH Tekwmnpunaérrax
CUPTHU WYyHAalk énuWTUPULL KepakKku, 6yHAa ynap opacmga bypuaru
Xyfa KAumk 6ynraH noHara™ yxwaraH xaBo KaT/namum KONulu Kepak
(BYHUHT YyYyH OGMP-OGUPUHUHT yCTUTa KYNUNAraH cuptnapHyu 6uUp TOMOH-
faH 6upMyHYa cukub Kyhuw etapnu). Mpean TekucnuMknap opacuja
TEHI Ka/MHAWK nofocanapy MOHAHWHI Kuppacura napannen Tyfpu
ynsnknap waknuga 6ynagu.

Tekncnuknap canruHa apk kunca, 6y 4msnknap cesumnapnu gapa-
Xafja arpunaHagm: 3rpunaHULLHUHT WaKiura Kapab «4ykKypHU» «ayHr*
JaH» OCOH (hapK KWNWW Ba TEKUCNWKKA HuUcbaTaH 6ynraH QapkKHK
0,01 MKM flaH Kam 6ynmMaraH aHUKAMKAA TOMWW MYMKUH. ToHa Kuppa-
CUHVHI BasuWATUHW Y3rapTupub (6YHUHT YyYyH TEKWUCAUKNAPHW TFOX
6up TOMOHJaH, rox 60lWKa TOMOHaH CUKULL Kepak), CUPTHUHICUDATUHM
xamma WyHanuwnapga Te3ruHa TeKWWpnb YUKULW MYMKUH.

CUPTHM XyAa CUHYUKNA6 TagKUK KMauWaa aespan HopMan gacranap-
[aH Ba MOHOXpPOMaTWUK EpyFAMKAaH ¢olijanaHul No3uMm, WyHAah Ku-
NWHTaHfja MHTepdepeHUNOH MaH3apanap Xyja aHuk 6ynagu.

Arap cuHanaétraH nnacTMHKa Ba CWMHOB LUWLIACUHWUHT (3TaNoH-
HWHI) cupTnapura Kymyw snatunca, épyFaMKHUHT KYN MapTa Kantuwm
Tydaiinu sHaja TOp Ba KECKMH nofiocanap KypuHagu, 6y xon HasopaT
aHuxnuruHm 0,003 MKM rava Kytapuwra uUMKoH 6epaan (M. ®. Poma-



HoBa, 1932 /. TonaHckuid, 1944 iA.). ByHaa TekwupunaguraH cuptnap
fonkKa xaBo kaTnaMu 6unaH axpanub Typagu.

Taiiép onTuk cuctemanap (06beKTUBNAP) CUDATUHU KOHTPOSb
Kuauwra mysmkannaHraH uHTepgepometpnap (B. T. JInHHuK, TBaii-
MaH) 6op, 6yHAa cupTra mwaos 6epununil cudaturmHa amac, 6ankum cuc-
TeMa AcafraH WULWAHUHT 6Up XUHCAUAUTU XaM KOHTPO/b KWUIUHAAMW.

Bup Heua meTpra 6opaguraH KaTTa ynyamam cupTaapHu TeKWupui-
fa, an6atta, CWHOB LWWLWIACUHKU (3TANOHHKW) KYynnaHut o6ynmaign.
B. M. JINHHWK WyHAalk 6up nHTephepomeTp Acagn, yHaa EpyFauk KatTa
cMpTra Xxyga kua 6ynu6 Tywaau, wy Tydainm KanTraH [acTtaHWHT
KECMMM KYN KaMasaun Ba MHTep{epeHLMOH MaH3apaHu Ky3aTull MYMKWH
6ynagun. JIMHHUKHUHT MHTepthepoOMeTpM Y3YHAUTU 5 M raya 6yaraH cmpT-
NapHUHT TYFPUAUTUHKM 1 MKM radya aHuKIMKAa KOHTPOAb Kuauwra
UMKOH 6epagu. Nk,

MeTann cupTnapra uwnoB' 6epull TO3aUTUMHWUHT CU(ATUHU KOH-
TPONb KUAMWIAA XaM WHTep(epeHUUOH MeTOoAnap KeHr KynnaHunagw.
ByHpali ac6obnap xymnacura B. M. JINHHUKHUHT 29-8aa TUAra ONUH-
raH MWKpPOWHTepthepoMeTpu Kupaau.

lOnka napganapfa bynaguraH uHTepdepeHuuns xogucacu 6up katop
acbobnapga 6vpop xaBo KaTnaMUHWHI KaNWUHAWUIW ap3uMaraH gapaxagja
y3rapraHauru TyfFpucuga QUKp HOPUTULITA MMKOH OepaguraH cesrup
meTof cudatuga vwnatunagu. MacanaH.®uso — Ab66e gunatomeTpuia
UCCUKNUK TabcupupaH 6YnaguraH ap3umaraH KeHrammw  cuHanaér-
raH >XMcm OunaH 3TafioH LWuWa opacuparn xaBo KaTAaMWUHWUHI KanuH-
AUTUHW y3rapTupu6 tobopaau.

JHr TakoMuAnawWTUpUAraH AunaTomeTpja 3puTuAraH Keapugad
AcanraH X xanka 6ynu6 (YHUHr TepMUK Xoccanapyu AXWH Mabaym),
YHUHT yCTWra wuwagwH qcanraH P 3TafoH nfaacTUHKa Kyhuarau
(7.11-pacm). XankaHWHT wnuymra TeKUcnuknapy axwunab cunnumknad-
raH P ycTyHYa Waknuga wwnaHraH cuHanaguraH mogja Kynunagw.
CupTnap opacuga xocun 6ynraH tonka M xaBo katnamu (ogataa 6ysat-
naM MoHa lWaknmaa 6Yynagnm) MOHOXpOMAaTWK EpyFnauK 6GunaH éputu-
nagn Ba WHTepP(MEpPEHLMOH MaH3apa xocun Kunagu. e ,

X Ba P HUWHI KeHrammw KoagdpuumeHTnapm 6up*o6upngaH dapk
KunraHuw Tydalinm, ucutuaraHga M xaBso
KaTnaMWUHWUHI KanuHAUrWM y3rapagu, 06y-

HUHT oKmbaTnga MHTepdepeHLMOH nonoca-

nap cumkuingm, 6y CumKUW T Tamfa BO-

cutacmpa Kag KkunuHagu.  lMonocanap-

HUHT 6upra TeHr cumKuwmn  Wyn Qapkm-

HUHrA/ra y3rapraHuHu, SbHU xaBokaTna-

MUHUHT X/2 ra y3rapraHuHu 6ungupagu.

WyHaan Kunu6, MHTEphepeHLMOH MaH3a-

paHu Kya3aTub, XaBO KaTnamu KanaumHAWTU-

HUHT Y3rapuiunHM aHukK ynyaw Ba 6yHra 7/11. pacMm. VIHTepdepeHUMOoH
Kapao KeHranmmu KO3 (ML UEHTUHN ANNATOMET PHUHT  CXEMACU.



Xxnco6nab Tonuw MyMKUH. By Typaarv aHuk yndawnapga XaBOHUHT CUH-
AVpULW KYPCAaTKUUYMHWHI Temnepatypara G60FINK 3KAHAUTUHU 3bTNGOP-
ra onuuwra TYFpu Kenagu.

flccu-napannen nnacTUHKanapHW KOHTPOAb KUAuWwWw MeToan 27-8
fa 6aéH aTuaraH agu.

; Okopupga acnatu6 ytunraHmgek (K. 28-8) MHTepdepeHUMOH MeToa-
nall CMHAMPUIL KYPCAaTKUYUHWHI ap3uMmaraH Yy3rapulinapuHm katta
aHUKNMK 6unaH Tonmuwira MMKOH Gepaau, Oy y3rapuwinap okubatuga
aca ONTWK Wyn y3yHAMru y3rapagu Ba OuMHOGapuH, WHTepdepeHLUoH
MaH3apa CUDKMiAgL

; XKaMmeHHuUUT oKopuga aikTub yTunraH pedpakTo MeTpuaaH Talkapw,
oyTiiakcagaa KyngaH-kKyn WHTepgepeHuMoH pedpakToMeTpaap uwna-
TUNaAWn; ynap TeXHUK xapakTepfa 6ynn6, rasBa CYKXAUKAApPHWUHT apr-
nawmanap Kywunmé koamwm Tydannm CUHAMPULW KYpCcaTKUYTapuHUHT
KWYMK y3rapuiuiiapvHu yndyawra mocnawitupuarad (macanaH, LiaxTa-
napjarv ras TapkubuHU aHMKNalra Ba CyBfa 3puraH apsMmac MukKaop-
jary Ty3fapHW aHanuM3 Kuauwra mynakannaHraH TeXHWK WHTepdepo-
mMeTp). KelinHrn BakTnapfa WHTepdepeHUMOH pedpakTOMeTpus XarTo
Kacannuk Tydainm KoHaa t03 6epaguraH ysrapuwnapHn Tafkuk 3TULL
YUYYH KNUHWK nabopatopuanapja xam kynnaHuna 6ownasantu. HuxoaT,
KaTTUK XXUCMIapPHUHT CUHAMPUL KYpcaTKMYNapUHW aHuknawpa Kyn-
NaHnnaguraH UHTepgepeHLNoH petpakToMeTpnap xam o3 amac. KeluH-
rn_Ba«THapga CUHAWPWLW KypcaTKnunapuuu?l' T 6y wertuanap 6unaH To-
MUATaH HaTuXKanapura xamma 3apyp Ty3aTManap KUpuTuaraHfja cuHgu-
puW KypcaTKMunapyu cakKM3MHYM YHAM pakamrava aHUKAuKAa tonwuuy

VIHTepgepeHUNOH xoauncanap 6ypyaknapHu aHuk Genrunawja xam
KynnaHunagu. by epga xam Xunma-xun ycynnapjaH qoiganaHu um-
KoHW.60p. MacanaH, Wuwa npusManapgarun 6ypyaknapHuHr Tyfpu-
NIMTUHW KOHTPONb KUAUWLAA tONKa niacTuHkKanapfa (NoHa waknmparu
XaBO KaTnamuja) t03 6epaguraH xogucanapfaH toiganaHunagu. Llun-
WwajaH cTaHAapT ryHus sicab onnb Ba yHU NpU3MaHUHT éKnapura Kyino,
npu3ama 6ypyaruHUHI TYFPUAUTUHU MHTep(epeHLMOH MaH3apara kapab
TONUW MYMKWH, 6yHAarn aHuKNuk katetu 0,03 MKM faH opTMmaiigurad
XaBO MoHacura moc Kenagu”

MalikenbCOH KYylanokbngysnap opacmaaru xyga Kuunk 6ypyaknu
mMacoganapHu, LWYHWHTAEK HAAY3NapHUHT — Gypyaknm [uaMeTpuHu
6axonawga wHTephepeHUMOH MEeTOAHM TaTtbukK 3TraH” MallkenbCoH
MeToAM Ba CyOMWKPOCKONWK 3appanap ynyamnapuHu aHuknawra 6y
METOAHUHT KYynnaHuwu kKelnHpok (K. 45-8) 6aéH atunagu. (HuxosT,
TYNKUH Y3YHAUTUHWU FOAT KaTTa aHWKAWKAA TONWLITa UMKOH OepyBYM
MHTephepeHUNOH MeToanap O6eHUXxos HO3UK 6ynraH £4eKTPOCKOMMK
TagkukoTnapAa (CnekTpan YM3MKAAPHWHT HO3WK CTPYKTypacu,CrnekT-
pan YM3NKNapHWUHI LWAKAU Ba 3HWHW TafKWK 3TULL, CMeKTpan Yusunknap
TY3SUANWNAArY Xyfa KAYMK y3rapuwnap) XaMm KynnaHuauwm paBLluaH-
AUMMHTepdepeHLMOH CNeKTpoCcKonaap, yNapHWHI ag3anink Ba Kam-
YMNMK TOMOHMapyn 6oWwka crnekTpan ac6o6nap (AuGpakyMoH NaHXxapa,
npuama) 6unaH 6upra 50-8 ga ypraHwnnagw.



EPYFAUKHUHE OU®PAKLUACHK

VIII 606

MOWIEHC MPUHUMNW BA YHUHI TATBEUK/IAPU
33-8. I'ksiireHc— ®peHenb MNPUHLMMM

EpyFNINKHUHT XUAMa-XWUA MHTEPhEpPeHLMa XOoAUCAaNapuHUHT  XaM-
mMacu EpyFAMK MPOLECCNapUHUHT TYNKWH TabwuaTtnm 3SKaHAUTUHWUHT
WUWOHYNM Janunuaup. bupokK EpyFANMKHUHT TYFpu 4un3mk 6yinnab Tap-
Kanuil. KOHYHUAeK acocuil Ba Taxpubaga axwm TacAUKIaHTaH KOHYHHU
TYNKWUH HYKTauW HasapujaH TankuH 3TMai Typub, TYNKWH TacaBBypnap
y3un-kecun fanaba KO30HMac 3A4Mu.

TYNKWH TacaBBYpPNapHWHI [ONreHC pUBOXAAHTUPraH WAK LWakn-
napu («TpakTaT 0 cBeTe», 1690) 6y caBofira KaHoaT/naHap/au xaBo6Tona
onMac aau. EpPYFAMKHWHT Tapkanuwu TyFpucugarn tabammortra loii-
reHc nmpuHuMnu feb atanaguraH NPUHUUNHU acoc KWAm6 onraH. [oi-
reHc TacaBBypnapura 6uHoaH, EpyFamMk ToBylra yxwab, 6yTyH (asoHu
sarannanguraH Maxcyc MyxuTpa, fbHW 3upha TapkanaguraH TYIKWH
ne6 kapanagu; XymnagaH, 3ump Xxap KaHgallh MOALLAHWHT 3appanapu
opacuparu opanuknapHuw Tyngupagu; 6y 3appanap 3gup OKeaHura
Fapk OynraHgain Tywonagu. by HykTaum HasapgaH kaparaHga, agup
3appanapuHUHr TebpaHMa xapakaTu EpyFANK Hypu «ihynuga», abHU b
EPYFNUK MaH6anHKM (8.1-pacm) TekwunpunaétraH A HyKTa 6unaHTyTall-
TUPYBUU TYFpuM un3MkKaa €TraH 3appararvHa smac, 6anku A ra siIKUH
TypraH xamma 3appanapra ysaTunagu, ge6 xucobnaw Tabuuin 6ynap
sgn. bowkaya aiTraHga, EpyFfnuk
TYNKUHM A faH XaMMa TOMOHra
ryé A HykTa épyfFnauk maHb6am 6ynmb
KonraHfgek Tapkanagu. by mkkunam-
yn TYNKUHNAPHUHT Ypamacu 6YynraH
CUPT TYNKUH OPOHTUHUHT CUPTUANP.
8.1-pacmpa TacBuMpnaHraH X0/ Y4YyH
6y ypama (kanuH &) mapkasm b
HykTaga OynraH wap CUPTUHUHT
MW akpaHgaru foupaBuil  TeWWK-

HUHI YeTnapura TOPTUATaH KOHYC 8.1-pacwm. MtolireHc  NpuHAnMnura

6unaH YerapanaHraH Kucmu 6ynagw. Oevp-
Mykaganma NTM6 YyTunraHmpek - «aH6a; 56'-& ; 00-55
Yﬁ AA fpa a 6 yrun AeK, quyé(ﬁﬂ aﬁkkmngﬁﬁamiﬁnmmépwm yﬂ%t'

FtoUreHc  MPUHLUMNW  epYFINKHUHT macw.



KakTuLWKM Ba CMHULWIKM Macananapu 6unaH 6upra HyYpHUHT WKKUTra™ax-
panub cuHUWK TYFpucugarn Mypakkab MyaMMoHM xam  M30xnab
bepuwira UMKOH ApaTAn; GUPOK EPYFAMKHUHT TYFPU 4Yu3uK 6Yiinab
Tapkanuwu TyFpucuparn macana acauga Xan  KUJIUHMaAU, YYHKK
6y macana EpYfAUKHUHT TYFPU UM3MKAAH YeTra UMKUW XxoAmcana-
pura, AbHU Audpakuma xoaucanapura 60fnab  KyhunraH  amac
agu.

Cababn wyHpaku, TOWFEHC NPUHLUUNUHUHT facTnabku Wwaknm reo-
MeTPUK ONTMKa coxacupa KynnaHunaguraH npuHuun 3gn. TYAKUH
onTukacu TuAu 6unaH aWTraHfga, Oy MpuMHUAN TYNKUH Y3YHIUTUHK
TYNKWH (QPOHTUHUHT Ynuamnapura HucbataH YekCcu3 KMYukK feb xucob-
nawl  MYMKWH 6Ynagurau xonnapra ouf npuHuun 3gu. LUYHUHT yuyH
FolireHc NpUHUMNWU EPYFAUK (POHTUHUHT TapKanuw NyHanuwn Tyf-
pucugarun macanaHuUrmHa xan KUaulira MMKoOH 6epub, Typnum nyHanuw-
napfa 60pyBUYM TYNKWUHMAAPHWHT WHTEHCUBAUTKM TYFpUCUAaru maca-
nara fjaxnu 6ynmaraH. by kamumnukka ®peHenb 6Gapxam 6epau:
y TlolireHc npuHuMnura TYNKUHNAP MHTepdepeHuusacn TyFpucmparu
FOAHWM KuputnG, 6y npuHuunra uank mabHo 6Gepau. LUy Tydaiinm
3fieMeHTap TYNKWHNAPHWHI THOreHC TOMOHMAAH cod hopman paBuAa
KNPUTWATAH ypama CUpPTW aHuK M3MK Ma3MyHra ara 6ynnb, 6y cuptga
3femMeHTap TYNKWHNApPHWHI Y3apo uHTepdepeHumMsnaHuwm Tydannm
HaTWMXXanoBYM TYNKWUH WHTEHCUBAUTU ce3unapnu 6ynagu.

LWy Tapuka ysraptupunraH [loireHc — ®dpeHenb NpuHUMNK Tyn™
KWH ONTUKAHWHT acocuid npuHumMnu 6ynn6 Konagu sa Typam nyHanmw-
napfaru HaTuXanoBYuM TYNKUHHWHT WHTEHCUBAWTUTraTaannykam maca-
nanapHu TafKWK 3TulLra, SbHU EPYFAMKHWHT audpakuyusacn TYFpu-
cugarn macananapHu (K. KeMUHPOK) Xxan Kunuwira UMKOH 6epagu.'LUy
MyHocabaT 6unaH EPYFAUKHUHT TYFpU 4u3MKAM (agun) Tapkanuil
KOHYHWHWHT TaTbuk 3TUAWLW Yerapanapu TyfFpucuparn macana xan
KnnnHan Ba TolireHc — ®dpeHenb MNPUHUUNWM Y3YHAUTU Xap KaHpgain
6ynraH TYNKWUHAQPHWUHT TapKanuw KOHYHWHW aHuKfnawra -Tatouk
aTunaguraH 6ynuné kongw.

HatmxanoBuyn TYAKUHHWUHT WHTEHCUBAUTUHM (amnauTtygacuHu)
Tonuw yuyyH ®peHenb MOAreHc NpUHUUNWHU KyiAngarnya Ttabpudnail
Kepak feraH.

b MaH6aHW WXTWEPWUIA Wakngarn xaénuin énuk 5 cupTbunaH Yypai-
Mun3 (8.2- pacm). 5 fgaH Tawkapuparm xap KaHgain B HykTafga fanaéH-
NaHULW WHTEHCUBAUTUHWUHT (aMNAUTYAACUHUHE) TYFpU KMiimaTu Kyinmpaa-
rmya TOMWAULIM MYMKWH: b HM oMb Tawnaimu3. 5 CUPTHM 3ca EpyF-
NnaHyBYM cupT Aeb xucobnaimwnz, 6y CUPTHUHT alipum 3nemeHTnapuiaH
uUMKkaH Hypnap B HykTara kenu6, xammacu 6Gupranukga Wy HyKTa-
jarn TabCHPHW aHuKNangm. 5 CUPTHUHT xap OMp WX 31EeMEHTUHWUHT
HypflaHUWWHN B HyKTara

SN0 | — br — &) (33.1)



TebpaHuw (k. 6.1) onr6 Kenagurad

chepuK TYNKUH (MKKUNAMum TYNKUH)

fe6 TacaBBYp 3TuHI, 6y epga a0—

B HykTajaH r macodaga TypraH ci3

anemeHrra b manbagaH eTn6 KenraH

XaKUKUIA TebpaHULLIHUHT amnanTyga-

cn opkanu, ¢ aca Ywa TebpaHUL-

HUHT (hasacu oOpKanu aHukKnaHagu.

ByHAa W5 3neMeHTHUHr ynuamnaapu

WYHYaNUK KUYUK [eb6 dapas Kunu- 8.2-pacM. ToiireHc — dpeHens
Hagukun, By 3NeMeHTHUHT Xxap 6up npuHYMnura gomp.

KUCMU YYyH ¢ Ba T 6Up Xun kuiimart-

napra ara 6ynagn. bowkauva aiTraHga, xap 6up /3 anemeHT 6upop ép-
famuy, mMaH6a fe6 kapanagu, wWyHpaln 3kaH, a0 amnauTyga i3 tosra
nponopLmoHan.

@®peHeNHUHr a06unaH ¢ HU A3 3nemMeHTra eTub KenraH Teb6paHuw™
HUWHT aMmnauTyfgacu Ba (pasacu OpKanu aHuknawra MMKOH 6epajurad
nocTynaTu 6upop runoTesa 6YNM6, YHUHT APOKAU 3KAHAUTU YHUHT
éppammga umkapunaguraH XxynocanapHu Taxpuba HaTuxanapura co-
AMWTUpUW Wynu 6unaH aHmknaHagu. bus 6y macanara 38-§ pga fHa
Kantamums.

|[bapua épgamum maH6anapHuWHr dasanapu b gaH KenaétraH fana-
EHNaHUW 6unaH aHUKNakraHu yuyyH 6y maH6anap Vy3apo KaTbUil Yyid-
FyHnawraH Ba fJemak, épgamMum MaH6anap KorepeHT MaHbanapgup.
LLUYHUHT y4yH 6y MaH6anapfaH YMKYBUM WKKMNamMuun TYAKWHNAp y3apo
nHTephepeHumnanawagnm. YnapHuUHr 6upranukgarn TabCcupu  Xxap
6up HyKTaga MHTepdepeHLMOH 3deKT cndaTtmia aHMKNaHULWN MYMKUH,
6uHobGapuH, MOWreHCHNHT Ypama Maxcyc axamusaTra ara aKaHauru Tyf-
pUcnaarn fFoscu aHaM apas 6_,AMail, 6ankn MHTepepeHLMs KOHYHa-
PUHUHT HaTUXacuruHa 6ynuwmn kepak. PpeHeNHUWHTr tokopuia anTub
YTWATaH nocTyfnatWra acocaH, épaamuu 5 cupT TaHnab OnWMHraH Xxa-
MOHa b HUHT YpHUHK 6ocagunraH épgamun maHbanap TyFpucuparu macana
6up KMiAMaTnn paBuULWIAA Xan KUnuHagu. by 5 cupT nxTuépuii paBuwija
TaHNnaHagw; wy cababnu xap 6Mp KOHKpeT Macana y4yH 6y CUPTHU Ma-
cafla 3Hr Kynai eunnagurad Kunub TaHnaw nosmm. Arap épgamum 5 cupt
b faH KenaéTraH TYNKWH (POHTU 6GunaH 6up xun 6ynca (Mapkasu
b ga TypraH cgepa 6ynca), y xonga xamma épgaMmuyy MaH6anapHuUHT ¢a-
3acu 6up xun 6Yynagu. Arap 5 6yHgaH 6owkaya TaHnaHraH 6ynca,
y X0naa épaamMunm MaH6anapHWHr tasanapu 6up xun 6ynmanan, 6npok
MaHb6anap KorepeHT maH3anap 6ynraHuya kKonaeepagu, anb6arra.

b maH6anap 6unaH Ky3aTul HyKTacuW opacuga Kym TewWKaum Ho-
wahgag skpaHnap TypraH xonga 6y akpaHfiap TabCUPUHU Kyiumpgarnya
xucobra onuw MyMKWH. Busz 5 cupTHWM LWwyHAak TaHnab onamusku,
OyHAa y xaMma epja 3KpaHfiap cuptu 6unaH 6up Xun GYNCKMH, 3KpaH-
napparu TelWWKNapHW 3ca TeKwwupunaéTraH Mmacanara 60FIMK xonga
NXTnépuin Tapsga 6ekntcuH. Howua{)od skpaHnap cuptuga épgamunu



MaHbanapHWHI aMnauTyfanapu Honra TeHr feb xuccbnaHuWuM Kepakr
3KpaHnap TewwurugaH yrtaguraH cuptnapga aca amnnutyga ®dpeHens-
noctynatura MyBouknawTmpnubTaHnaHagmn, AbHW 3KpaH 6ynmaraH xon-
parngek TaHnaHagu. LWyHpgalh kunn6, skpaH waddod 6ynmacarnHa™
3KpPAaHHUHI MaTepuanu axamumaTcus, feb dapa3 KuanHagu.

Epaamun maHGanap to6opaéTraH afeMeHTap TYNKUHNap uHTepde-
PEHUUACUHUHT HaTuUXanapuHu xucobnaw 6mnaH 6M3 UXTUEPUIA B HYK-
Tajarn amnauTyRaHWHT  (MHTEHCUBAWKHWHI)  KMAMATMHW TOMaMus,
AbHWU EPYFANK TAPKATULWMWHUHT KOHYHUATUHU aHuknanmms( By xucob
HaTMXanapuHn TaxpubagaH TOMMAraH MablyMmMoTnap Tachuknangu.
LWyHpah Knunno, EpyFnumk TYNKWHNApPWU 3pKUH (TYFpM 4M3nK 6Yyiinab)
TapkanraH Xonga Xam, EpyFiuKHW TYycub KonaguraH skpaHnap 6op
6ynraH (gudpakymns) xonga xam 6u3 TolireHc3— dpeHenb MeToaMaaH
tonpanaHnb, EpYFANK WHTEHCUBAUTUHUHE TakCLUMOTU TYFpucuaaru
MacanaHu TYFpu Xan Kuia 0namus.

MoAreHC NPUHUMAMHWUHE SHIW TabpuUPUHW MalgoHra TawnaraHga
®peHenb KYypub YMKUWKM N03UM 6YAraH GMpUHYM Macana EpyFIUKHUHT
TYFPU 4n3nk 6Yinnab Tapkanuwu TyFpucuparn macana agu. by maca-
naHn ®peHenb UKKMNaMuu TYNKUHAAPHUHT Y3apo WMHTepdepeHLUACUHN
KYypnb uukuw hynu 6unaH xan kungu; 6yHaa ykyga mypakkab xuco6
nwnapun YpHuHM 6ocaguraH Ba TYNKWHNAp TapKanuwy TyFpucuparu

MacananapHu Kypué ymkui-
fa yMyMmuin axammsaTra ara
6ynraH  HuxoATAa  aBHWUIA
yCynHW TaTbuk 3TAn. by
MeTo4 ®peHenb  30Hanapw
metoan ge6  atanagura
6ynau.

A HyKTafjaH u4ukapun-
raH EpyfaukK TYAKUHUHWHT
Kys3aTunaétraH 6upop B
HyKTajarvm TabCUpUHN Kypuob
ynkamus. oinreHc—PdpeHenb
NpUHUMNMTA acocaH, A MaH-
6aHUHT TabCUPUHU EpAamun
5 cupTaa >XoinawraH apa-
3N MaHbanapHUHT Tabcupw

6unaH anmawTupamus.
ByHpgain épgamum 5 cumpt
8.4- pacM. DpEHENHUHT MrpKasuii soHacu toav- CU(Aruja A HykTajaH —Ke-
HU XMco6/aLL. naétraH  TYAKUH  POHTU-

*@peHeNHUHT Y3u YTKasraH Taxpubanap KysaTUll HaTWXanapuHWHT Howadhod
3KpaH fcanraH Mopajara GOFINK 3MAcCNUIMHW TacAuWKNaguW. BUPOK e sHaja CUMHYUKNA6
YTKasunraH Taxpuba Ba W3UMN HA3APUSHWUHT  KypcaTWlumMya, IKpaH uyeTura 6eBocuTa
SKUH Koilinapaa, sbHW TYNKAHM y3yHAurnra Takkocnaca 6ynaguraH macoganapia
EPYFNUK MalOHWHUHT XapakTepura 3KPaHHUHT MaTepuanyu Tabcup 3TafAu.



HUHT CcUMpTMHM (Mapka3um A aa TypraH cdepa cupTuHu, 8.3- pacm)
onamu3. Arap dpeHenb KypcaTraH Kyiugarn ycyngaH doiiganaHcak,
MKKWAaMUun TYNKUHNAP WHTepP(EepPeHUUACUHUHT  HaTWXacu OCOH  Xu-
cobnab6 Tomunagu, EpyFAMKHWHT B HyKTajgaru TabCUpPUHWU Xxucobiab
ToNMWW Y4yH A HW B 6unaH TyTawTupub, 5 eupTHM LWyHAAl 30Ha-
napra 6ynammsku, 6yHAa 30HAHWMHI yeTnapugaH B raya 6ynraH Ma-
coanap xr X ra apK KWACWUH, SAbHU

M8 — M@ = M2B—M,B=M3B-—-MB- ... =\2X

(k. 8.3- pacm). LUy Tapumka XOCWN KWUAMHFAH 30HaNnapHWHI Yn4yamnapw-
HW xuco6nab Tonuwl KWiAMH 3aMac. BUpMHYM 30HA Y4yH 8.4- pacmpaH
Kyingaru TeHrnamaHu Ty3aMu3:

r2= a2—(@—x)2= (b+ r2x2— (b+ x)2

a ek b ra HucbataH X Xypa KUUMK 6YAraHu yuyH

. - b N

" a+b 2

Ba [emaK, 6upuMHuYM (MapkKasuii) 30HaHW TacBMPMOBYM CHPEPUK CETMEHT-
HUHT 103K

« b N TUb
Zn ax —m?2na = g(
a-\- b 2 a+ b
[JacTtnabku WMKKW 30HAHW TAacBMPAOBYM CErMEHT H3UHWUHT  KuiiMatu
aa” nab
2 X 6ynagun, AbHW WMKKUHYM aOHaHUHT K3 1 xam--—-—-—- X ra TeHr.
a+ b n a+b

ByHAaH KeWWMHIW 30HanapfaH xap GMPUHUHT 103U Xam [eapnu wyHAaan
oynagn. LyHpaihi kunnb, ®peHenb CPepuK TYNKUH CUPTUHU Xap 6upu-
HUHT 1031

6ynraH TeHrgow 30Hanapra axpatraH.

XNCOOHMHT BYHAAH KEMMHTM KUCMUAa MaHa Wy (akTHU 3bTMbopra
0NV KepaK: 30Ha CMpTura YTKasunraH Hopmanb 6unaHB ra kapatwn-
raH nyHanuw opacupgaru ¢pb6ypyak KaH4ya KaTTa 6ysnca, aipum 3o0Hanap-
HUHT B HyKTara KypcaTtaguraH TabCMpu LWIyHYa KMYnMk6Yynagwn. LyHpaii
KMAnb, 30HanapHWHI TabCcuMpU Mapkasuii 3o0HagaH (MO siKMHMAaH)
6ownab 4YeTKM 30Hanapra TOMOH To6opa Kamaliné 6opagun. Cycaitu-
pyBUM 6y EpAamun KYynaTyBUMHUHT UXTWUEPUIA paBULLAA KUPUTUAULLN
®peHenb METOAUHWHT KaMuunuMkKnapupaH 6upugup.

OXMpry HaTuXaHW TOMUW YYYH GYHAalh Mynoxasa HpUTUL MYMKUWH:
MapKasuil 30HaHWHT B HyKTagaru tabcupu " amnauTyganum TebpaHuL
XOCUM KU/CUH, KYLIHW 30HAHUHT TabCUPW £2 amMnauTyganu TebpaHuL,
YHAaH KeWWMHIU 30HAHWHI TabCupu €3 amMnauTygann TebpaHuw Xocun
KWNCUMH Ba Xo0Kas3o. HOkopuaa alnTmb yTunraHugek, 30HaNapHUHI Tab-



CupyM MapkKasfaH 4eTra TOMOH acTa-CEKMH Kamaliné 6opagun, okubaTaa

> 2m>% > 54 Ba x0Ka30;, arap n aH4ya kKatTta 6ynca n- 30HaHWHT
5, TabCcupu Xypaa Kuumk 6ynagu. YHAaH Tallkapu, 30Hanapra axpa-
TUWHWUHT 6M3 TaHNab onraH ycynuga KyWHW 30HaNapHUHI TabCup-
napu 6up-6MpUHKM cycalTupagn. XakukaTaH Xxam,

MrB—MO0B = \!2 Ba M2B- MTrB = K'2

6ynraHn yuyyH MOMT 30HaHUHT (hapa3uii maH6anapu MXM 2 30HaHUHT
Termwnm maHbanapmgaH Kypa B ra 1/2 X kagap SKMH KOinawra;
wy cababnu tob6apunaértraH TebpaHuwnap B ra kapama-kapwu aszanu
6ynn6 6opagu. LyHpali kuanb, B HykTaja Mapkasuil 30HAHWHI Tab-
CUPUHUN KYLIHWM 30HaHWMHI TabCUpKW cycalTupagm Ba xo0Kka3o, by Mmyno-
.X03anapHN JaBOM 3TTMpMO, xamma 30Hanap TynaamugaH, AbHU OYTYH
8pyFNuK TYNKMHMAaH B HyKTaga Xocun 6ynraH TebpaHuw amnamTyaa-
CUHWHT OXWUPrN KUAMaATW 3 ra TeHr OYAUWWHW  Tonamms:

5= 51— 5+ 53— 54+ 58— 2+ ... =
= 51— (5A—53) — (B4—55 — (58 —£) — ... (33.2)

51>52>53>54 ... wapTAaH . kaecnap wuuugarn xamma udgona-
nap mycbart 3KaHAMrM Kenub uyumkagu, WYHUHT ydyyH 5<57 6ynagu.
KysatunaétraH B HykTagaru E EpUTUATAHNUK HaTUXaBWUii TebpaHuL-
NapHWHI amnauTygacu  KBajpatura nponopunoHangaup. BuHobapuH,
Ecc 52< 52

[emak, B HykTara 6u3 TekwupaétraH cepuk TYAKUHHUHT Typau
KucmnapugaH kKenaguraH EpyFAMKHUHT Y3apo  MHTepdepeHumsanalmniLImn
okmbaTuga Xor.un 6ynaguraH HaTuXKaBuUiA TeOGPaHWLLIHWMHT 5 amnauTy-
pacu dakat 6UTTa Mapkasuii 30Ha Tabcupuga Xocun 6ynaguraH amnau-
TygagaH Kuuumk. LyHpah kunmb, O6YTYH TYAKUHHWHT B HyKTara Kyp-
cataguraH Tabcupm MapKa3VII/>I>-30Ha,CI.aH (ynuHr wo3u ---%fj-éb-’---l( ra TeHr)
KUYMK BYNraH KUCMUHUHT TabCcupu 6GunaH 6up xun 6ynagu. Epyfnuk
TYNKUHUHUHT K Y3YHAUTW XyJa KAYMK  (AWwWnn  EpyFauK yuyyH X =
—5-10-1 mm). LUyHWHT yuyyH a Ba b xaTto 1 m Taprubuga 6ynraHpa
XaM TYNKUHHWUHT TabCup KypcataguraH KWUCMWUHUHT 1031 1 MM2 AaH
KNW4nK 6ynagn. buHobGapuH, Xxakukatna EpyfAMkK A gaH B ra TOMOH
WwyHpan Tapkana 6opaguku, 6yHaa ryé EpyFauk okumu  AB 6Yiinab
XoinawraH Xyfa WHIMYKa KaHan opkanm yTub KenraHAek, SAbHU
EpYyFIUK TYFpu uumsuk 6yilinab TapkanraHgek 6ynagu.

Bupok 6yHgaH AB um3mkka waddo 6YynMaraH KUYMKPOK 3KpaH
KyiunraHga épyfFnuk B HykTara etu6 6opmaiigu, geraH MabHO Kenub
ynkmamam; 6u3 KyimraH akpaH OUPUHYM 30HAHU TYCU6 KYiinb, GUSHUHT
MynoxasanapumusHu 6ysnb robopagn. by xonga ysrapysuyaH uwopanu
(33.2) KaTOpHWMHI 6MPUHYM xaau Tywmb konagu Ba 5< | 54| ... 6ynné
Konagu, SbHM 5 aMnanTyfa 3THUHT MOAYAUAAH KUYUK 6Ynub konagwm,
6y epfa T — 3KpaH ueTugarn OUPUHUM OYUYMK 30HAHWHT  HOMEpMU.



Arap T yHua kaTTa 6ynmaca, macanaH, T <C 10 6ynca, y xonja akpaH
yknpa KysaTunaétraH B HykTajgarm EpuTUATAHAWK [OeApnuM  3KpaH
6ynmaraH xongarugek 6ynagm (K. 36-8). Arap KWYKMHA 3KPaHHUHT
yeTnapuparu KepTuknap ynuyamm 6y uvekka YyTaguraH ®peHenb 30Ha-
CUHWHT 3HUTa CONMWITUPaSNTaH fapaxaga 6ynca, y xonja sakpaH Ky3a-
TunaétraH B HyKTajgaru WUHTEHCUMBAWKHMW Xyfa Kamaintupub tobopagu.

34- §. 30HanM nnacTuUHKa

30HanM nnacTuHka GunaHTyTKasunaguraH Taxpuba PpeHenNHUHT
X03MpruHa aikTué YyTunraH mMynoxasa KMAuW MeTOMMHM  SXLWMWTUHA Tac-
avknangn; tOkopuaa anmTu6 yTunraHnapgaH ®OpeHeNHWHI T-30Hacu-
HWHT pagnycu Kyhuparura TeHr:

ab (34.1>

r
! T n\~b

KO3ura ranma-rangaH anmawné kenraH waddod Ba Xxupa xankanap
TYWWUPUATAH 3KpaH Taiépnaiimus: 6y xankanapHWHr paguycu a, b
Ba X HUHI 6upop kuiimatnapupga (34.1) myHocabatra 6yicyHagn. by
Makcajfa mMacanaH, KaTTa mMacwTabga 6yHpgail pacm Taiiépnab, KelnH
YHAAH Kepaknu ynuampa (GoToOHycxa onuMw MyMkuH*. LWy Tapuka
TalépnaHraH akpaH 3oHanu nnacTuHka (Cope, 1875 ii.) ae6 atanagwu.

ByHgall nnacTuHkanap TtacBupu 8.5-pacmpa KypcaTunaraH. Jirap
8.5-a pacmpa KypcaTuaraH naacTUHKaHW Chepuk TYNKUHHUHT Ternwi»

<) 6)'

8-5- pacMm. 30Hanu nnacTuUHKanap.

a -TOK 30Hanap ouuk; 6 —>Xy(dT 30HaNap OYuK.

* 30HanM NABCTUHKAZarM pagumycnap KeTMa-KeTnurun TYAKUH y3yHauru X 6\
raH MOHOXPOMATUK EpyFAMKAa Xocun 6ynaguraH HBIOTOH Xank3napuHWHT paguyc*
napu KeTMa-KeTnuru 6YiicyHaguFrH KOHyHra 6yiicyHagn (K. £6-8). LUYyHUHT yuy»
GyHfaii xankanap uMsuwW YpHura ynapHu HbIOTOH CXeMrcupa Xockn Kunuw Ba 6y
WHTepGepeHLMOH MaH3apaHu Kepakiu MawTréga ~otccyparra TYLUMPUL MYMKMH.



Xoiura kKyncak, SbHU HyK-
TaBuihi mMaHba 6unaH Kysa-
TUNAAUTaH HYKTaHU TyTall-
TUPYBYM 4yM3MKaa MaHb6GagaH
a macoafia Ba KysaTtunagu-
raH HykragjaH b macodaga
TypraH Xoira Kyicak, Tyn-
KAH y3yHaurn X 6ynarax
EpyFAMK TywMpunraHga 3o-

. Hann naacTMHKa Xamma
8.6- pacM. OgpaTgarn 30HanuM  NNACTUHKAHWUHT

hokycnapu Tynnamu. Xyt 30HanapHu 6ekunTnG,
Kyunganaur nyvanuwpa maewTab >Xyja KaTTa Kuaub mMapkasuun 3oHafaH bownab
ONUHTaH. XaMMa TOK 30HanapHu buuk

Konampagu.
Ly TapuKa XoinawraH 30HannM nnacTuHkagaH puabTpnaHub yrraH
TYNKWH (GpoHTM B HykKTaga 5= 5X B+ 5% 5/ .. myHocab6ar

6unaH udoganaHyBuM HaTWXKaBWii aMNAUTyfAa XOCUA KUAULIK Kepak,
AbHM By amnauTyfga Mynura 30HanuM nNnacTUHKa KynmnmaraH xonga
xocun bynaguraH amnauTygafjaH aH4ya KaTTa O6Ynuwm Kepak. B HyK-
Tara 30HanuM NnacTMHKa 6YnmaraH xongarugaH kyn &pyfnvk Gopuin
Kepak. Taxpuba 6y xynocaHun TYNUK TacAMKNAaNAN: 30HaAU NnacTUHKa
MNFYBUM NMH3a Kabu umwnabd (K. 88-mallk), B HykTagarum éputunraH-
NNKHU opTTupagu. LLyHW Hasapja TyTWll KepakKW, 30HaNW MAacTMH-
KaHWHT MaBXxyM hoKycnapu xam 60p, WYHUHT YUyH Yy 6up BakTaa MufyB-
4y Ba COYYBYM NMH3aNap KomMb6buHauumsicm cudatmga wwnangn (k. 8.6-
pacm).

Arap 6y MacanaHuHr kynmnuwm 6up 03 y3rapTupunaca. 30Hanu
nnacTuHKa 6wunaH nMH3a ypracupary, ! XWalWNMKHU fHaga Tynapok Ky-
pyW MYMKWH. 30Hanu MNAacTUHKaAHW Ba HYpPNaHWWHW XapakTepnangm-
raH / = r2 'TX kaTtanukHu 6epunraH peb xmucobnab, a Ba b HUHI 30-
Hann nnacTuHkagaru wadhod XxankanaphaH yraguraH TYNKUHAAP CUH-
thazanu (6up xun Gasanu) 6ynaguraH xongary KuiiMatnapuHu Tonamms.
(34.1) mynocabataaH

— + 4b = — A34'2)

3KaHWHKW, AbHW a 6unaH b 6up-6upura nuH3a ¢opmynacu opkanu 60f-
NaHraH 3kaHuWHW, | 3ca (okyc macotacu 3kaHMHW Kypamu3. LyHpaii
KWAnMG6, MaHbaHWHI BasuATU Mabaym 6YnraHga YHWHI TacBupuM Koina-
lwagmMraH HyKTaHW xamma BakT Tonca 6ynagu. >XymnagaH, 30Hanu
nnacTUHKara ficCU TYNKWUH (a — oo) TYLIraHfa TacBMp nnacTUHKagaH
b =- [ macothaga TypraH HykTaga xocun 6ynagn. Arap a </ 6Yynca,
MaBXyM TacBMp XOCW/ OGYAULIM XaM MYMKWH; 6y X0/ 30Haau NnacTuH-
KagaH vanga 6€TraH HyKTajgaH 4uKaéTraHaek OYnraH &nnyesum Tyn-
BKVHHUHT aMnauTyjacu opTuwmura TYFpW Kenagw.

NlvH3agaH apknn ynapok, 30HanM nNaacTMHKAa MaHOaHMHI 6UTTa



amac, 6anku Kyn TacBUPUHWM XOCUN Kunagu. XakukataH xam, Ky3a-
TWNaéTraH HyKTaHu WyHAain 6up Br BasmATra cypamusku, 6yHpa 30-
Hanu nnacTMHKagarn xap 6up waddodp xanka numra PpeHeNHUHT O6UT-
Ta aMac, b6ankum yuyTa 30HacM cufFaguraH OYNCUH. YnapfaH WKKuTacu-
HWHT Tabcupu 6Mp-6MPWMHM KOMMeHcauuanakan, Br HykTagarntebpaHuLl-
nap amnaWTynacy YUYWHYM 30HAHWHT TabCupu 6GUNaHrMHA aHuKnaHagu.
LWy 6unaH 6upra B HykTara NNacTUHKaHUHI XamMMa XanKanapuHUHT
KOMMeHcaumanaHMaraH 3oHanapuiaH KenagwraH TYnKuWHAap CcuHdasanu
6ynraHnya kKonaBepagu, AbHW TaHnab onuHraH B~ HykTagarn rebpa-
HULWAap amnAuTyjacu KaTTa Kuiimatnapra ara 6ynaguw. KywHu xanka-
NapHWHT KOMMeHcaluuWsnaHMaraH -roHanapujaH KenaraH TYNKUHNAPHWUHT

(hasanap ¢apku y4y mapTta opTagu (B HykTara HucbartaH), HYKTaHUHT
b, BasUATM - 1w  _ MyHocabaTaaH aHuWknaHagu. Arap nnac-
a by /

TUHKAHWHT Xap 6up xankacura cufaguraH ®peHenb 30HaNapUHWHT  CO-
HW xap KaHgaih 2n + 1 Tok coH 6Yynca, 6y Mynoxasanap 6owka Ky-
3aTUIL HyKTanapu Y4yH xam Y3 Kyumpa Konagu. by  HykKTanapHuUHr
Ba3nATU Kyiugarn MyHocabaT 6GunaH udoganaHagu:

= w+r 1 = —; [ = = 1--\n=0,12..., (343
a £, /+ /, n Jat 1 " (34.3)

6y MyHOcaGaTHW 30Manu MAacTUHKaHWUT [n QOKyc Macoganapum Kyn,

nebTanKuH 3T MYMKWUH. (34.3) garu 6yTyH coHnapra MaH@uii Kuiimart-
nap 6epuwl xaMm MyMKuH: n = — 1, —2,... By Kwuiimatnapra éiunysuu
TYNKMHNAN MOC Kenafu, YyHKWU 3HT y30Kfaru Ba akuHgarn ®peHensb 30Ha-
napuaaH Kenrad éiunysun TYnKuHNap dasanapu dapky maHguii 6ynagu.

[lemak, 30HanuM nnacTUHKagaH KeliMHAa EpUTUATAHAUTKU MNacTUHKaA
yKupga rokopu 6ynraH B, BAB”. ... B_1¥YB-,, HyKTanapra ara 6ynraH
Mypakkab TYNKuH MaligoHu nailgo 6ynaaum, 6y HykTanap 8.6-pacmpa
Kypcatunrad. Kyn Taceup xocun 6yauwiura TywyBYM TYNKUHHUHT
30HaNM nnacTMHKafgaH ubopat 6ynraH Mypakkab akpaHfa gudpakyus-
naHuwuy cabab 6ynagm (88-maluk).

30HanM nnacTUHKanapHUHT (POKYCNOBYM XOccanapu ynapfaH nuH-
3a cudatnga doiifanaHmwira UMKoH bepagu. ByHpaa 103 6epagnraH aHuya
KaTTa XpomaTuk abeppauvanapHu Hasapfa TyTUL Kepak, YYHKUGOKyc
macoacu p6AvHW  raiauraH / MukKAop TYNKWH Y3YHAWTUra Teckapu
nponopunoHangup.

Arap B HykTara >Xy®T 30HanapgaH kenaguraH Te6paHuwwnapHu
TyTM6 Konmai, 6anku ynapHWHr asanapuvHu. 3 Kagap y3rapTupcak,
y X0Nf4a TacBUpNapHW sHaja paBllaH KWAUW MyMKUH. ByHpail thasaBuii
30HanM nnacTUHKaHW 6upuHumM 6Ynmu6 P. Byp acagn. BYHUHT yuyH
y Wulia to3ura nak cypkagu, KeiinH nak katnamumHu yiinb 3oHanu nnac-
TWHKa Taliépnagn; TOK 30HaNapHWHI ONTUK KaNWHAUTW XY(T 30Hanap
KanuHANTngaH mMukgopuga thapk Kunras.

LWaddohamruHmHr TakcumoTy 6owkava 6ynraH ogaTgarn 30Hanu
nnacTuHkagaH épyfnank ytuwm XI 606parn 59-§pa Kypub umkunagm.



35- §. HaTtuxaBuit amnautypaHu rpaguk pasuwpa xucobnaw

Bupop asanap dapkura ara 6ynraH Te6paHULWINapHU KYLWULWIHUHT
rpaguk ycynupaH doiifanaHraHia €pyfFnnk TYNKUHUHUHT B HyKTa-
parv Tabcupu TyFpucuparu (K. 8.4-pacm) Ba WyHra yxwaraH KynruHa
6owka macananap OCOH Kypu6 4Yumkunagun. ByTyH GUpP 30HAHWUHT Tab-
CUPUHU TpauK paBuLAa TacBupnaw Yy4yyH 6y 30HaHW WyHAalh maiiga-
Malija TeHr KuCcMnapra axpaTtull Kepakku, 6yHfah KUCMHUHT Typnau
XWN (hapa3unii MaH6anapugaH B HykTaga xocun 6ynaguraH tebpaHuwnap
thazacu geapnu ysrapmaingu ne6 xucobnawl MyMKuH 6yncuH. Y xo.14a
OYTYH KWCMHUWHT TabCUPUHKU BeKTOp 6unaH ugoganaw Mymkui, 6y Bek-
TOPHWHT Y3YHAUTUEHATMXKABWUIA amMnAuTygaHu Kypcatagu, WyHanuwmu
aca Wy Kucmra 60fFnmk 6ynraH asaHu 6ungupagn. Kywum KACMHWUHT
TabCUPUHM BGUPUHYM BeKTOpra HUcbaTaH 6Mp 03 GYPUNTAH UKKUHYMN BEK-
Top 6wunaH TacBMpnaw MYMKUH, YYHKW MKKUHYM KucMparum 6apya MaH-
6anap 6unaH aHuWkKnaHaguraH tasa OGUpuUHYM Kucmra 60FnnMK 6GYnraH
(hasagaH 6up 03 papkK KMnagn. KKMHYN BEKTOPHUHT Y3YHAUTU OBUPUH-
YAHWHT Y3YHNWUTUAAH feapnn (apk Kuamangn, YyHKW TYNKUH QPoHTH-
HUHT TEHT4OW KMCMNapuaaH Xocun 6YynraHTe6paHuLWHUHT aMNAUTyacu
TYNKUH QPOHTUHUHT B HyKTara YyTKasunraH YusuMkKka OFManuru-
HUHT y3rapuwmn HaTuxacumparuHa dapk Kunagnm, MKKWTa KYLWHU KACM-
nap ydyH 6y y3rapuii Kyaa KUYUMKAUP. XaTTo 6up 30HajaH EHuparu
30Hara ytuwaa xam OfManuk Y3rapuWWHWUHT TabCUpW XYAa KUYUK
6YnMwunHn kypauk. LWyHaain kunu6, 6yTyH 6Mp 30HaHW Tal KWNITYB-
4Yn KaTop KucMnap TabCUPWHU aHWUKNOBYW BEKTOp fuarpamma 8.7-pacm-
fa KypcaTuAraH CMHWK YM3UK BunaH TacBupnaHagu.

By epga 613 aHWKAMK Y4yH 30Ha 8 Ta anemMeHTap KMCMra axpaTtun-
raH ae6 tapas kKunraHmus. Arap 30HaHM 4YekCcM3 Kyn 6YnraH uyekcus
KWYNK KuCMnapra axpartcak, y X0nfja CUHWUK YM3UK ApuUM alinaHajaH

Kam thapk KunaguraH éiira aiinaHagun. ByH-
fa éiira M HykTaga ypuHMa 6YnraH Bek-
TOPHWHT RAYHanuwmn 0 HyKTa AKWHWUAAru
TEruw M BeKTOPHWUHT RWYHanuwwura kapa-
Ma-kapwu 6ynaguM, LYHKW 30HAHUHTOXUP-
M KucMu TabCcupupaH B HykTaga Xocun
6ynraH TebpaHUWHMUHT (ha3acu 30HAHWUHT
6ownaHfFny KucMugaH 4yukaétraH Tebpa-
Huwnap asacura KapaMma-Kapwuanp;
WyHAan Kunu6, mapkasuii 30Ha TabCcupw-
HUHT BeKTOp AuarpammacuHm 8.8-pacmpa
KypcatunraH waknga Ba (akaT Mapkasuii
30HaHWHI TabcupupgaH B pga xocun 6yn--
raH TebpaHWIIHM XapakTepnoBYM HaTuxKa-
BWIA BEKTOPHM OM X 6unaH TacsBupnaw
8-7- pacMm. 30HaHWHI anoxupa

KMCMMapy TabCupuHM  Kywys-  MYMKUH.
UM BEKTOPNM AMarpamMma. M KKWHUYN 30HAHWHTTabCUPUHU Xucobra



8.8- pacm. Map-  8.9- pacM. BMpMHYM Ba MK- pacM. byTyH TYNKWUH Tab-

Kasun (6I/IpI/IHlH/I) KAHYM 30HA TabCupnapu- CUPUHUHI BEKTOpNAM Auarpamma-
30HAa TAbCUPUHWHT  HUHF BEKTOP/IM  [AuUarpam- cu.

BEKTOp [Anarpam- Macu. Hatvmxanosun O N BekTOp 6UPUHYM 30-

Macu. Ha MbCUPUHM  MDOJANOBYM  BEKTOP-

OM2 — HATUX3N034N BEKTOP. HUHT apmura TeHr. OK BeKTOp 6WpuH-

OM1 — HaTuxanos- Yn 30Ha APMUHUNT  TabCUpPUHM udoga-
un BEKTOp. naiign.

ONUW Y4YyH 6y BEKTOp AuMarpaMmaHu [aBOM 3TTUpULWL KepakK. Y Xxonja
8.9-pacm xocun 6ynagu, 6yHAa 30HaHWUHT OfManurum opta OopraHu
cababnu M rM 2 éin Batapn OMX éii BaTapufaH OMPMYHYa KuyuK. bus
6y pmarpammaHu fcawpa AaBoMm 3TWO, O6YTYH TYNKUH TabCUPUHUHT
8.10-pacmpa KypcatuaraH puarpamMMacuHu XOCWU KUTamus.

BYTYH T"NKUH (PPOHTUHUHT TabCUPWHU XapaKTepP/0BUYM HATUXKaBUA
BekTop QYY = 5 BekTtop 6unaH wudopganaHagn. 8.10-pacmpaH Kypu-
HUWKUYa, 6y BEKTOpP MapKa3uii 30HaHUHT TabCUPUHU KYpcaTyBUM O M r—
— BEKTOPHUHI TaXMUHaH sipMura TeHr 6Ynn6, MKKanacMHUHI HyHa-
avwy 6up xmn. bowkayva aiiTraHga, 6yTyH TYNKUH QPOHTU TabCuMpUAaH
B HykTafga Xocun 6ynraH Te6paHULIHUHT (a3acu MapkKasuil 30Ha Tab-
cupugaH xocun 6ynaguraH tebpaHuw (asacu 6unaH 6up xun 6ynuo,
6YTYH TYNKUH (DPOHTM TabcupupaH B pa xocun 6ynaguraH TebpaHuL
aMnnnTysacyu Mapkasuii 30Ha TabCUMpUAAH X0CWUN 6ynaguraH TebpaHuL
aMnaNTyLacUHUHT TaxMWHaH fpMmura TeHr. by mynoxasanap OyTyH
TYNKWH QGPOHTMAAH x0oCcun 6ynraH Tabcup (amnautyga) Mapkasuii 30Ha
APMUHUHT Tabcupura smac, 6anku MapKasuil 30Ha TabCUPUHWHI Tax-
MUHaH apmura TeHr 3KaHuHW Kypcatagu. KynuHua 6y ypuHaa HaTuxa-
BUA TabCUp MapKasuil 30Ha SAPMUHUHI TabCupura TeHr ae6 HOTYFpu
LabBO KMAuHagu. XakukaTaH Xam, MapkKasuii 30Ha SSPMUHUHT TabCupwu
TyfFpu TonuaraH OV BekTOopfaH ¢apk kunaguraH OK BekTop 6unaH
noganaHraH 6ynap agu.

36- §. OHr copfa AMdpakuUUMoH Myammonap

®peHenb METOAMHUHT TaTOWK 3TUAMLWIA EPYFAUK TYNAKUHAAPUHWHT
Tapkanumwuga HamoéH 6ynaguraH XycycustnapuHum onguHaaH b6unamwra
Ba M30x1ab Gepuwira MMKOH fpaTagu: 6y Xxycycuatnap EpYFAUKHUHT
TYNKUH (DPOHTUHWUHT 6UP KUCMWUHWM TYcmb kKonaguraH Tycuknap opa-
cnpa Tapkanuwmn Tygannm, kenaétraH TYAKUH QGPOHTUHUHT 6UP KUCMK



TabCUp KuUAMail kyiraH xonpa HaMoéH 6ynagu. TycuknapHu (3kpaH-
napHu Ba guaparmanap 4yeTuHun) akinaHu6 YyTwuw xoaucanapu gudpak-
uma xopucanapu pgevinnagu.

Bup Heya cogfa xonnapHu Kypub umkammi. Buz ®OpeHeNHUHT Y3
Mynoxasanapura acoc Kuau6 OAWHraH runoTesajaH QoiganaHamus,
AbHU EPYFANK TYNKUHWU POHTUHUHT Howaddod 3akpaH 6unaH Tycun-
raH KUCMW Xe4 TabCup KUIMailhgn, POHTHMHT GekunmaraH Kucmnaapu
3KpaH 6ynmaraH xongarumgek tabcup Kunaeepagum, febdapas Kunamus.
By runoTesa yH4Yanuk OWAMH 3mMac Ba TELUMKHWHI yeTnapura 6esocuTa
AKUM XoMnappa yHYanuk TyFpu amac (K. 33-§ pgarm u3ox). bupok
TEWWKHUHT Ynyamnapu TYAKUHHUHT X Y3YHAUTMaH aH4ya Katta 6yn-
raH Ba amanuii XuxaTaaH Kusmkapnu 6ynraH kyn xonnapga ®peHens
MeTOAM AUGPaKLMA XOANCACUHU eTapamnya aXwWwn TaBecudnaingn. dpeHens
MeTOAM MyBa(PakUATUHWUHT cababu WyHAAKW, 3KpaH MaTepuanuHUHT
TabCUPU 3KPAHHUHT YeTura 6eBocCUTA SIKMH >Xoinapfa, AbHWU TYAKWUH
y3YHAUrK TapTubugarn macodganapfa cesmnagu. Tewwuknap eTtapauvua
KaTTa 6ynraHfga yetgarn 6Oy 30HAHWHT TabCUPW XYyAa KUUYUK 6Yuno,
YHU amanga 3bTmbopra onmaca xam 6Ynagu. byHpai wapouTnapga
®dpeHenb MeTOoAMAAH camapanu paBuwga golifjanaHuwl MyMKUH.

a. JovpaBuih TewwmkpaH xo-
cun 6ynaguraH gudpakumnsa.
A HyKTajaH KenaétraH 2 TYNKWH Y3 iynu-
fJa povpaBuii Tewuknnm Mbl akpaHra Ayu
KencuH (8.11-pacm). A HU goupasuii TELIUK-
HUHT MapKasu 6unaH TyTawTUPYBYN YN3NK-
fpa éTraH B HykTaja 6ynaguraH xofucaHu
TeKWwunpamuns.
®peHeNHUHT épjamum 2 cuptm MM
3KpaHra ypuHagu. 33-8 ga TaBcud 3TUA-
raHgek Kunné ®peHenb 30Hanapura ax-
paTuW TeWWKHWUHT Ynyampapura Kapab
TEeWWNKKA KYNn éKM 03 30Hanap CUFULLUHK
Kypcatagu. TewunK yHYya KaTTa 6YnmaraH,
A Ba B HykTanaprada 6ynraH macodanap
Teruwnuya 6ynraH xonga TabCUp 3TYBUM
30Hanap COHW YeKnaHraH 3KaHW Xxucobra
onnHagn. KYypuHnbTypnbamnku, arap Telwnk
8.11- pacm. [lowpasuii TeWwnk-  thakaT 6UTTa 30HAHW EKU COHU TOK 6YN-
haH XOC“LfMH i&’;;ﬂaaim_'q”q)pa'(' raH 03poK 30HanapHM o4ca, y xonga B
30Hanap MailouHNHIr Mapkasnii B HyKTafarn Ta'bCVIpU SKpaH 6ynmaray Xon-
HYKTacl YdyH scanraH. jarmgaH optuk 6ynagn*. Tewuk ynyamu

* BUpoK 6GyHAa TEWWKHUHT Yn4yamn 2. AaH Xyfa KaTTa, WYHUHT Y4YyH(peHenb
METOAMHM KYNnaHUW LluapTura pMos KUAWHTFaH. XakukataH Xxam, MacanaH a X, b—
=100 cm Ba X= 5-10—5cm 6ynranga T= ~[/ 1/2a\ = 1/25-10—4 cm=
=5"10—2cm = 1000 A



8.12- pacMm. [oupaBuii TewmkaaH Xxocun 6GynaguraH pugpak-
Ona MaH3apanapw.

a -I- TeWWK o4yraH 30Hanap cosn TokK O6YNnram xon; MaikoHHUHT Map-

Kasnii Hyktacuga (8.11- pacmaarn B HykTaja) épyf 60p; 6 — Tewunk

ouraH 30Hanap COHW XY(PT 6YAraH xo0M; MaAfOHHWHI MapKasuii HyKTa-
. cufa KOPOHFUNUK.

mOMTTa 30HAra TeHr 6ynraHfga Tabcup MakKCMMyM 6ynaan. Arap Tewunk
COHM >Xy(hT 6YNraH 30HanapHu oyca, B HyKTajgarum TabCup 3pKUH TYyn-
KWH XxonuparnfjaH kuuuk 6ynagum. MkkuboHa ounk 6ynraHga (B Hyk-
Tafaru) EpUTUATaHAMK 3Hr Kam 6ynagm (8.12-pacm).

35-§ pa 6aéH aTunraH rpauk meTogHW TaTbmK 3Ttmb, 6u3 8.8—
8.10-pacmnapfa TacBMpfnaHraHfnapra yxwaraH Ba B HykTagarun épys-
MUK TebpaHWLWMHKU TelWnKKa CUFafuraH 30Hanap coHuWra GOFIUK pa-
BULWIAA aHWKNaWauraH guarpammanap X0CWUA Kuaamus.

AB uu3nkaa éTraH xap KaHaal HyKTa y4YyH Xam LWyHra yxwaw MaH-
3apa KysaTunagu. AB um3mkka neprneHAuKynap 6ynraH Tekucnumkia oy
ynsnkhaH YeTha ETraH HykTanapra TeruwnM maH3apaHu Xucob Kuauil
6MpMyHYa Mypakkabamp. ByTyH mMaH3apa AB 4uM3uK atpodumaa CUMMET-
puUK 6ynraHu Tydannu Epyfauk 6y TEeKUCAMKAA CUMMETPUK paBulija
TaKCMMMAHWLIKN Kepak, SbHWU EpUTUAraHAMIM 6up Xxun 6YnraH coxanap
B HykTa atpodmpa xanka wwaknamga XonnawraH 6ynnwn kepak. Tax-
pnba WwapouTM MabKyn 6ynaraH xonnapga EpUTUATAHINK MaKCUMyMK
Ba MUHUMYMNAPUHUHT 6UpP-6MpUra TEKMC YTaguraH 6up Heya KOHLIEH-
TPUK coxanapuHu Kypuwl MyMKUH (K. 8.12-pacm).

6. OJownpasBui IKpaHpaH (gnckpaH) X0CMKnn
6ynapuraHn gudppakuyuma. A MaHbaHM 3KPaHHWUHT Mapkasu
6unaH TyTaWwWTUMpyBYM um3ukpa €TraH B HykTa yuyyH (8.13-pacm) ®pe-
HeNlb 30Hafnapu dcanraHja 6MpUHYM 30HA 3KPaH YeTUAaH TYNKUH CUpPTK
6unaH sicopuncn b £ 1'2X ra TeHr 6ynraH KOHyC KecuwraH 4YmM3nmkkada
6opaan, MKKMHYM 30HA 3Ca ACOBYMCUM b + %ra TeHr 6ynraH KoHycraua
6opagn Ba xo0ka30. 33-§paru MynoxasanapHu Takpopnab, B HykTaga
8pYyFNMK TebpaHUWNAPUHUHT aMOInTygacn 6UpPUHYM oumkK 30Ha Tydali-
AN xocun 6YynraH amMnanTyAaHWHT ApMUTa TEHT 3KaHWHKU Tonamu3. Arap
3KpPaHHWHI ynyaMuM yH4Ya KaTtTa 6ynmaca (skpaH KonnaraH 30Hanap
Kyn 6ynmaca), y xonga 6MpuHYM OYMK 30HAHWUHT TabCUpM amanga Tyn-



KAH (DPOHTMHUHI MapKa3uil 30HACUHWHI TabCcupugaH apk Kuamangu.
WyHpalh knnub, B HykTagarn épuUTuAraHnmk (AB UYM3UKHUHT 3KpaHaH
eTapanya ys3okaa étraH 60wWwKa HyKTanapupjarn EpuUTUATAHINK XaMm)
XYAOW 3KpaH 6ynmaraH xongarugek 6ynagun. ByTyH MaH3apaHuHr AB
TYFPW 4YM3NKKa HUcOaTaH cUMMeTpuK 6ynraHu Tydainnm B pgarun épyF
HyKTa aTpodura anmawmb KenaguraH cos Ba

o /4 8pyf xanka Tap3ugaru 3oHanap (reometpuk4os

A yerapanapujaH Tawkapuga) Tywagu. AB yusnk-

Ka mepneHAuMKynap WyHanuwpaa B pgaH y3okna-

WMATaH capu xankKanap KeckuHAuru tobopa*ka-

8.13- pacm. Jowupa- 8. 14- pacM. [owupaBuii AucKAaH
BUIA [UCKAaH XOCun xocun 6ynraH fgudpakuyms MaH3a-
6ynraH pgudpakuus pacu.

c Xémacy.

3oHanap MalifJOHHUHT
mMapkasuii B HykTacu
YUYH fiCanrcH.

Mainnb 6opagu Ba B gaH y3okAa 6up TeKMC EpuUTMAraH MaH3apa Xocun
6ynagn. 8.14- pacmpaarn thoTocypaT 6GyHra Teruwam TaXpMOBaHUHT Ha-
TUXanapuHW Tacsupnaign:

[eOMeTpUK COSHUHT ailHW Mapka3ufja epyf HyKTaﬁyJ'II/ILLIVI Kepakau-
rm TyfFpucuparn xynoca 6upmHuYM Kapawpga napagokcan 6ynué Kypu-
Hagn. By xynocaHu 1818 linnga M-yaccoH ®peHenHUHr Mapux akage-
MUsicura TaBCUA 3TU/ATaH acapuHu Kypub umkmwpga ®OpeHenb Myno-
Xasafiapy acoccus aKaHAUTUHUHT Janunu cudaTtmja yprara talinaraH.
Bupok Aparo Termwnu TaxpubaHu kunuo kypumb, TlyacCcoH Xxynoca-
napu xakKumkaTtra TYFpu KennwuHW Ba AeMak, PpeHeNb Ha3apUACUHM™

* Typnu ynuamnn wapyanapfaH TywWraH reoMeTpUK COSHUHI  Mapkasuja

[OF 6opnurnHun Mapanbam (17 23 i4.) Ba 3XTUMON yHAaH xaMm ongauH Oenunb (171501.)
KypraH, 6upok [enunHUHr KypcaTManapu YH4Ya aHuK amac. bupok 6y Taxpuba naii-

KanMaraH Ba YHYTMG OGOpWAraH, YyHKU Xanu y BakTnapga Audpakuums xogucacura
Xeu KUM TYWYHU6 eTmaraH.

épyf



thakaT TacgumknalwmHu kKypcatau. [eomMeTpuK cos mapkasuparu Epyf
JOFHWU TlyaccoH EpYFAUKHWUHI TYNKWUH TabuaTuHW paj KWAYyBYM panun
cuatmga KentmpraH agu, 6y fof MNyaccoH fofu Ae6 atangu.

Taxpuba camapannm YMKULIKN YYYH 3KPAHHWHT 4YeTW 30HAHUHT 4era-
panapura sxwu mocTylwaamraH 6ynuwn, SbHU 3KpaH aHWK goupa 6Y-
Anwu 3apyp. by makcagga Wwapuknm NoAWUNHUKAAPAAH ONIMHIaH Lwap-
yanapHM uwnaTuw Kynan. KPaHHUHT YeTnapu HoTekuc 6yYnu6, 6y Ho-
Tekncnmknap ®peHeNHUHT BUPUHYM OYMK 30HACK Ynyamaapura conuil-
Tupca 6ynaguraH ynyampga 6ynraH xonga xmcob Ba TaXXpuUbaHUHT Kyp-
catuwmnya, akpaH ®dpeHenb HasapuACUHWUHT TlyacCoH Aofu 6opauru
TYyFpucuaarn xynocanapuHu 6ysmb robopagw.

", 9KpaH 4yeTupgaH, TOp TUpPpKUWLAaH, 3IHCKUS3
Yy3YH 3KpaHpjaH xocun 6ynapgpuraH pgundpack-
U ¥ A Bus wy yokkaya TeKWMUPUG KearaH TYCUKNAPHUHT LWaKAN LWYH-
fan agukn, 6ynap yuyyH PpeHeNHWHr Xankanu 30HanapuHM scaw Ma-
cana eYULHWHI OCOH ycynu 3an. MacanaH, EpYFANKHWUHT TOp TUPKULL-
JaH YTuwn Ekn TYFPU YU3UKAW YeTu XKypa TeKuc 6ynraH Ba EpyfFnauk
TYNKUHU PPOHTUHUHT 6UP KUCMUHKU TYcub TypaguraH 3kpaH (spum
TeKUCNnK) éHugaH yTuium Kabu xonnap amanga karra"axammatra ara.
By xonnapfa Kys3atunaguraH maHsapaHu PpeHeNHUHT Xxankanu 30Ha-
napu metoaum 6unaH MUKLOP XMxaTujaH xucobnawl Kynai amac, YyHKM
3KpPaHHWHT TYFPU YM3NKNM YeTn BYTYH 30Hanap axparmai, 6anku ynap-
H1 Kecm6 YTagm (8.15-pacm). LLIYHWMHT YyUYyH KUCMaH 04YMK EKW KWCMaH
8nNnK 30Hanap TabCUPWHM XKcobra OnuW KUIAWH.

Arap TYNKWH CUPTUHMK
30Hanapra 6upmyHya 6ow- A
KayaTtap3ga 6yncak (8.16-
pacm), MacanaHWHr eyunnu-

WWMHU aH4Ya coffanawTupuL M,
MYMKUH. A — EpPYFNNK Yu-
KapaéTraH HykTa, B — Ky-

M,
e
W a4 =T/
el
8.15- pacm. ®peHenb 30- 8-16- pacMm. Tynkun (PoOHTUHU DpeHenb 30Ha-
HanapuHu 4etn TyFpu 6yn- napura yxwatué TUAUM-TUNUM KUIULL.

raH 3KpaH Kecuwwu.



3aTuw Hykracu, 2 —cde-
pUK TYNKUH cupTu, £ — ve-
TW 4Yu3Ma Tekucnurura nep-
NeHanKynap 6ynraH yekcus
aKpaH 6yncuH. Ymsma Te-
Kucnuruga B HyktagaH BMO,
BMI, BM2 .. Ba BM'
BM'2 ... unsnknap yrtkasa-
MK3, Oy 4YuankKnap y3syHau-
rm 6up-6upungaH X 2 ra apk
Kunagn. A mapkas Ba M Ir
M\, M2 M'2.. HyKTanap
opKann b 3KPaHHWUHI Kuppa-
cura napannen 6YAriiH Te-
Kucnuknap yTkazamu3  Ba
WwyHAan kKunmb, Ep cupTuHK
8.17-pacM. TYNKUH (POHTUHU TUAUM-TUANM MepunguaHnap MMWHTaKanapra
Kuwra goup. axpatraHura yxwartum6, Tyn-
ONNUNTHK arpn  4ymsunknap —TuanMm  verapaiapuHuUHT 1> KMHHMHF CMpTMHM KaTTa aﬁ-
JKpaH TEKUCIUrun fgaru npoekuyKanapu- Y]
naHa éiinapu 6unaH TUIUM-
TUAUM  Kunamus. MepuguaH
TYpugaH dapkau ynapok, TYNKWH CUPTWM Tuaumnapra 6up-6upugaH xap
xun macothanapfa TypraH éinap 6unaH 6ynMHagu Ba WYHWUHT YYyH Tu-
numnap t3m 6up xun 6ynmangn (8.17-pacm). 33-8aarm mynoxasanapra
yxwaw mynoxasanap MOM r, M XM 2 ... macoanap Ba feMaKAeruwnu
TUNUMNAPHUHT t03napu 6up-6upura HucbataH TaxMUHaH

1:0,41 :0,32:0,27 :0,23.: 0,22 :0,20 : 0,18 : 0,17

Kabu* HucbaTgabynuwmnHm kypcatagn. KypuHub Typnbankn, M 0 gaH
y30KNnalwuaraH capyu TUAMMaap t03m 6owga Te3poK, KeAnH CEeKUHPOK
Kamasaaun. KywHu TuamMmnap taceupnaHraH 8.16-pacm Tekucnmrmuja tran
MOC HyKTanapfaH 4YukaétraH épyfnuk TebpaHuwnapu B HykTara Ka-
pama-kapwu asanu 6ynm6 Kenagu, 6y xon 30Hanapra PpeHeNHUHT
ojaTtparnya 6ynuwuparura yxwanau: 6MpoK OGMPUHYUM, WUKKMHYM Ba
X0Ka30 TUIMMAapPHUHT TabCcupugaH xocun 6ynraH amnnutypanap 33-8
na Kypub YMKuAraH xongarnjaH aH4ya Te3 KamMmasgu, YyHKMn MB 4ymM3ukka
TYAKUH (PPOHTMHWHT OFManMAMIU OPTUWIMAAH Tawkapu, M0 KyT6aaH
Yy30KNallMAraH capy TUAMMAAp H3M Ce3nnapau fapaxafga Kamasgu.

TYNKWH CUPTUHK By ycynpaa 6YynuwgaH goiiganaHcak, 6u3 macanaHu
a Ba 6 NyHKTnapAa Kypmb6 umkunraH nnaH 6yiindya OCOHrMHa xan Kuna
onamums.

rrAnpopakyuumMoH MaH3apanap XO0CWUA KWUAWLW-
fa YXWawnuk npuHuunu. Arap 8pyFank maHbaum Ba Kysa-

*XM1cob 0COH 6YnumM yyyH 6u3 siccu (POHT 6unaH uvw  KypraHmus, GyHpaai
KUAWW MYMKWH, YYHKM KYN X0nnapfa 2 HWHI 3rpuaury Karta amac.



8.18- pacM. JKpaHparu Audpakuma MaHsapacuHW Mofennaid.

a — .WKo6Y3 ywna6 TypraH KYMHWHI COSICU SKUH XXoiifia TypraH akpaHra TyLi-

ANTK; cof 6unaH Gytom 6Gup-6upura reomeTpuK KUXaTArH yxwaw; 6 —nu-

ko6y4a ywnab TypraH KYnHWHT cosicu onHcparn (11 kM Macodupasrn) skpaHra

TYWSANTW; COAHM Audpakuus XoaHcocn 6y3nb 60pnH. (YXwWwawnnk npuHYm-

nn acocmfa XxMCco6 KU .MUHFaH Mofjenfa WlwnaHritH goTocypaT, cypar aBropH
K. Apksagbes.)

TYBUM KY3UHUHI >XOMnawyBu, TewMWK Ba dkpaHnap (obbekTtnap) yn-
yamnapu wyHpjan 6yncaku, mkkKana obbekTra (Tewuknapra Ba 9KpaH-
napra) Tyfpu KenaguraH ®dOpeHenb 30Hanapu Ba ynap KUCMAAPUHUHT
COHM 6up xun 6ynca, 06bEKTNAPHUHT UKKW CUCTeMacu MyTnako yxiawl
oudpakLMoH MaH3apanap X0CUMA KUAWWuWra TYWYHWUW KUAKH 3Mac.
XaknkaTtaH xam, AUPPaAKLMOH MaH3apaHWHI XapakKTepu 3KpaH Ba Te-
WWUKNapHUHT abcontoT ynyamnapu 6unaH amac, 6anku aiHu ®peHenb
30HANAPUHUHT COHU 6unaH aHWKNaHagw.

TYnkuH siccun 6ynraH xonga (mMaH6a 4yekcu3 ys3okaa) DdpeHenb 30-
HacMHUMHT 103n n/A ra, paguycu r =Y [X ra TeHr 6ynagu, 6y ep-
fa | — Ky3aTyBUMHMHI KYy3uraya 6ynraH macoda. LUyHpaihi AKnnuo,
®peHenb 30HaNapyM COHW TeHr 6YnM6 umkuwm yyyH / macodaHu x/r =
=x! yuX TeHrAuK aliHW 6up KuiimaTra ara 6ynaguraH Kunu6 TaHnall
Kepak, Oy epfa X — TEWWKHWHT Yynuyamu. [udpakyuMoH MaH3apanap
yXwWwalw OGYAULWMHUHT WapTh aHa
WwyHjangmp. PaBlwaHKu,  yn-
yamnapu xr Ba X%6ynraH MKKu-

Ta yxwaw 06bekT xonuga yx-
Wwaw AudpakLuuoH MaH3apanap-
HW Ky3aTULl MYMKWH, GYHWUHT
YUYYH Ky3aTull Xoiuraya 6yn-
raH /x Ba /2 wmacodanapHu
[U2 = x\'x\ TeHrnuK TYFpu 6y-

naguraH KuUnmb TaHnaw Kepak.
MacanaH, B. K. ApkKagbeBHUHT
mogennapga (8.18- pacm) YT-
KasraH Taxpubanapuga nmkobua
ywnab TypraH kyngaH 11 km
macodagarv akpaHga xocwn 6yn- 8. 19- pacM. KopHI0 cnupanu.



raH AndpakuMoH MaH3apaHu Kyn 6unaH nuko6ua ypHuga ¥ 11000/40«
N16,5 MmapTa KuupailTupuaraH macwtabga TyHykajaH KUpKu6 onmMHraH
mMofenb BocuTacuma aturu 40 M macogagarum 3KpaHga Xocuna  Kunmw
mMoadennawl) MyMKUH 6YnraH.

37-8. KopHio cnupanu Ba yHAaH audpakuumoH “macananapHu rpaguk
paBuwga euynwga goiiganaHuw

Xanka waknmaaru Typau 30HanapHUHT TabCUPUHK Xucobra onuwija
6u3 BeKTOp AmarpamMma sicaraHuMu3 Kabu (K. 35-8) x03Mp xamTypau
TUNVMAAPHUHT TabCUPUHU KYpcaTyBYM AMarpamMmaHu rpadumk pasuiuga
AcallMmMmn3 MyMKWH. ByHAa XaM cnupan waknmgaru arpu Yusuk Xocun
6ynuwmn paswaH, 6UPOK TUAUMAAPHUHT 103K 6Up-6upuaaH hapk Kun-
raHun Tyainnu ynapHUHT TabCuUpu TYNKUHHUHT MapKa3uii HykTacujaH
(MO HyKTafaH) y3oknawraH capu aHukca M 0 HyKTa SKMHUAa Te3 Ka-
mMalinb ketagu. LUYHUHr>Yy4yH xap 6Mp TUAUMHUWUHE KEWWHIU Kucmnapwu
TabCUPUHUN TAaCBMPNOBYM BeKTOpnap y3yHnuru 35-8pa Kypub ytunrad
dpeHenb 30Hanapura 6ynuiira Ternwnm YnsMagarngad Te3pok kamasau
Ba cnupan ETukpok 6ynaaun. by macanaHun'®peHenb Maxcyc Typ WHTe-
rpannap BocuMTacuga aHaNMTUK paBuLlUAA Xan KUAraH: 6y uHTerpannap
®peHenb uHTerpannapu feb atanagun. AndpakuumoH MacanaHuHr 6y
eynmura Termwnm rpadukHu KopHio dcaraH 6ynmb, y KopHio cnu-
panun pe6 atanagu. by cnwupan 8.19-pacmfga KypcatunraH, O6yHaaru
f_ Ba F+ HykTanap cnupan acMMNTOTUK paBulja SAKUHNaWagurad
KyTbnapHu Tacsupnangn. CnupanHUHTr TYAKUH QPOHTUHUHT Yan apmu
TabCupuHu ndoganosum OBrB2... F_ TapMoFu YHr ApMU TabCUPUHMU
npopanosun OAxA2 ... F+ TapMOFUHWHT TErUWAM KWCMmaapura na-
pannen 6ynraH kucmnapgaH mbopaTt, YYHKWU TYNKUH DPOHTUHWUHI MOC
KucMmnapu xucob roputunaétraH B HykTara HucbataH (K. 8.16-pacm)
CUMMeTpUK pasuwga xoWnawraH. LWyHpad kKuanb, arpum UYU3UKHUHT
UKKana TapMofu CUMMeTpUMKAMP, 0 HYKTa 3runuw HykTacu 6ynm6, cnu-
panHWHT KyT6napuHu TyTawTupyBum F_OF + Tyfpu umsnk 0 HykKTaga
yTKasunraH ypuHma 6unaH 45° 6ypuyak xocun kKunagu.*

KOkKopuaa Tuara ofiMHraH macananapra yxwaw macananapHu, sbHU
yeTnapu TYFpU 4nM3MKNM 6YnraH TycuknapgaH xocun 6ynraH Aau-
thpakuusa TyFpucuparn macananapHu KopHi cnupanupaH ¢oiganaHnb
MUKAOP XWUXaTAaH Xan KWAuW MyMKUH. EpyfFauk TYNKUHU QPOHTU-
HUHT 6upop Kucmu Tydainm xocun 6ynraH TebpaHWW amnauTygacu
CNUPANHUHT TYNKUH PPOHTUHUHT WY KUCMWUra Teruwnu 6ynarnHu Top-
TN6 TypyBUYM BekTop 6unaH udoganaHagn. BYTyH TYNKUH QPOHTUHUHT,

* KOpHIO CMUpaNUHUHT reoMeTpuK FXxoccanapu, YHM ficall ycynm Ba 'y 6uMN:

(hpeHenb WHTerpannapu opacmaary MyHocabaTnapHu Hasapuii onTukara 6afFuwinaH-
raH xap kaHgaii kuTo6gaH Tonuw MyMKWH, MacanaH: [1. Opyge, Ontuka, OHTW,
1935, ékn P. OuTybepH, Pu3anyeckas ONTHKa, cHayka», 1965.



AbHN Xe4 KaHpalh TYycukK 6unaH GekKMTuN-
MaraH OPOHTHUHT TabCUPU CNUPASHUHT
yunapuHu TyTawTupysBum £+ F_ BekTOp
6unaH udgoganaHagm.

JKpaH 4eTugaH xocun 6ynraH gudg-
pakuusa TYFpucmparm macanaHu Taxaun
sTuwra KopHI CRMpanuHUHT KYnnaHu-
ANWMWHW MUCON cudaTuga Kypub yuka-
Mu3. FeoMeTpuK coa yerapacmpa €traH
B HykTagaru éputunrannuk (8.20-pacm)
TYNKUH (QPOHTU CUPTUHUHT  APMUHUHT
Tabcupu 6GunaH aHukKNaHaguW, YYHKU
YHUHT MKKWHYU SPMUHU 3KpaH Tycub
Typubaun; 6U3HWHI anarpamMmajga 6yHra
cnupan MapKasMHW YHUHT F+KyT6u 6m-
naH TyTawTupyBum OF n BEKTOP MOC Ke-
nagn (k. 8.19- pacm). OF+ = L2Fnf_
6ynraHn yyyH B HyKTagaru amnautyga
WM 3kpaH 6ynmaraH xongaru amnautypga-
HUHT APMUTa, MHTEHCUBAMK 3ca W akpaH
6ynmaraH xongaru  WHTEHCUBAUKHWHT
yoparura TeHr. BK coxara YyTunraHga
TYAKUHHUHT KyTOU* YHr TOMOHra cui-
Xuign, wy cababnum B2 HyKTa Y4yH
TYNKUH  QPOHTVH/HE  YHr APMUHWHT  XaMMacu Ba 4anm APMUHUHT
6upop Kucmu ouuk 6Ynagu. LLUYHWHT yuyyH amnnutypa f+ Hu cnupan-
HUHI Tobopa y3okAaru HykTanapu 6GunaH TyTaWwTUMpYBYM BEKTOp Op-
Kanu, asbHn F+Bx, F+B2, F+B3 Ba Xx0Ka30o BeKTOp/fap OpKanu aHuK-
naHagu. 8.19-pacmpaH KypuHuwinda, 6y BekTopnap F+F- gaH kaTTa
MaKCUMymap KatopugaH Ba F+F - faH KWYMKMUHUMYMap KatopugaH
yTagu, 6y 3ca 3KpaHHWHT 8pUTUATAH KUCMMAA MAKCUMYM Ba MUHUMYM-
NapHWHI anMaluuHyBUra moc Kenagu. 1,37 ra TeHr 6ynraH aHrkarTa
WHTEHCUBAMK OUPUHYM Makcumymga 6Ynagun; 6y OGUpUHYUM MaKCUMYM
aca TYNKUH KyTOu DpeHeNHWHT BUPUHYM 30HACK KEHTAMUTUra TaXMUHaH
TEHI MMKAopAa KydraHga naiigo 6ynagu (8.19- Ba 8.20-pacmnappgaru
B 2 HykTa). O 3KpaH TYNKWUHHWUHI To6opa KYMNpOK KMCMWUHU BeknTagm-
raH Bb reomeTpuk cosi coxacufa WHTEHCUBIMK acTa-CeKUH nacasfH,
WyHAah 3KaHAUTWM aMMAUMTYAaHUHT OUMPUH-KETUH KenaguraH £+ A
F+A 2 F+AsBa x0Ka3o Kuiimatiapu TacBupnaHraH 8.19-pacmpaH
KYPUHUG Typnbau. .

MXTnépummnsga eTtapnmya Katra MacwTabga aAxwmnab 4yuMsmnraH

* TYNKUHHUHT KyTOM peb, A maH6a 6unaH KysaTuw HyktacuHu] (B, B2, ...

TYTaWTUPYBUYN TYFPU UM3UK 6GWUNaH TYNKWH (POHTUHWUHT KECcUWUW Hy Tacura aii-
THNAAH.



KopHto cnupanu 6ynraH xonga UHTEHCUBANK MUKLOPUHUHT TaKCUMOTHU-
HW aH4ya aHWK TOMUL MYMKUH.

8.20-pacmparu cxema Ba (hoTocypaT KypuHaguraHamgpakymoH maH-
3apaHu TacBupnanign, Oy MaH3apaHWHTr Tarmja WHTEHCUBAUKHUHT
Hazapuii TaKCUMOTK 4n3nb KypcaTunraH. Top YEKCU3 TUPKULLHUHT EKK
3HCM3 3KpaH Ba WYy KabWNapHWHT TabCUPUHU XaM WYHra yxwaw Taj-
KUK 3TUL MYMKWH.

38-8. lNoiireHc—®PpeHenb NpUHUMNUra oug MyJsoxasanap

FOkopuga Kypub yTuAraH Muconnap Wy HapcaHW WLWOHApAW Kuaunb
KypcaTaguku, TYCUK €KW TeWMWKNAPHWHT ynyamnapu TYNKWH Yy3YHU-
rmaaH aHya kKatTa 6ynraH xonga ®peHenb nocTynaTnapu acocmpa Ku-
NHTaH (aHanuTWK Ba rpaduk) xucobnap gugpakuusa xogucanapunga nH-
TEHCUBAUK TaKCUMOTWUHWHI KWAMATUHUW TYFPWU TOMWLUTA, SABHU HaTuXa-
NOBYN TYNKUHHUHT amlnnTygacuHu TYFpuU n3nab tonuwira MMKOH Oe-
pagu.

Bupok 6yHga Kyimpgaru mynoxasanapHu antub yTuw Kepak. bu-
pPUHYMAAH, 3NeMeHTap TYNKUHIap WHTep(epPeHUUSACMHUHT HaTuxana-
pUHN xucobnawpa épagamMun maHb6anap Tydainum xocun 6ynraH amnau-
TyAa 8pAamMun CUPTHUHT TErUWAM KUCMUra YTKasuaraH Hopmanb 6unaH
B HyKTara TOMOH yTKasuaraH wyHanuw opacugarn @ ofMmanunk bGypuya-
rura 60ofnuk ge6 gapas kunuwra TyFpu kenagu (6y epaa B HyKTagaru
NHTepgepeHLmMa HaTumxanapum xucob KununHagw).

5 cupT EpyFNMK YMKapyBUM CUpPTra yxuwalign, okmbarga cuptra yT-
KasuiraH Hopmanb 6unaH B Ky3aTull HyKTacura TOMOH YpKas3unarad
nyHanuw opacmparn 6ypyak KaH4a KatTa 6ynca, HypnaHyBUYU TYNKWUH-
nap amnauMTygacum WwyH4ya Kuuuk 6ynagu. Hopmanbs 6unaH yctma-yct
TywraH (p = 0) paguycga amnauTyfa 3Hr katta 6ynu6, 9= n ‘2 6yn-
raHga Honra ainnaHagu (8.21-pacm).

VKKUH4YngaH, 6yHAaaH ONAMHIMA MYyfoxasafapHUHI xammacupja 6u3
HaTUXaNoBYM TYNKUHHUHI aMNAUTYJacUHU YHUHT asacu TyFpucu-
fary MmacanaHu KyTtapmacgaH Typu6 aHUKfnalira xapakat Kunguk.
Kynunnuk macansnappa ¢asa TyFpucmupgaru macana. axammaTtra ara

3Mac, YYHKW OGU3HM HATMXKANOBUM
TYAKUHHUHT aMnauTygacu Kaag-
paTwura nponopumoHan 6ynraH
WHTEHCUBAUTY KN3NKTUpagH.
Arap HaTwxanoBuu aszaHu xam
xucobnab Ttoncak, 6y asa Kysa-
TunaguraH asafaH X2 Kagap
thapk kKunap 3kaH. ByHu, wmaca-
naH, 8.10-pacMfaH KYpHLI OCOH.

< rpy 4mMm3nMkKkKa caHoK 6owu cuda-
8.21-pacMm. NIKKunamym TyNKUHNAp amnau- ™H pa TaHrIaKGK OrIHHraKH 60L|JnaHi(=le—|
TY[aCUUUHT @ b6ypyakka OOFINK 3KaH- A

NUTUHW KYpcaTafuraH uuama. 0 HykTaga YyTKasunraH ypuHma-



HUHT WYHanMWu GMPUHYM 30HAHUHT MapKasuil 31eMeHTU TabCUMpU OCTU-
fa xocun 6ynaguraH Te6paHUWHUHT Ky3aTuW HyKTacuparu dasacuHu,
AbHU (DasaHWHI EPYFAMKHWUHT bB TYyFpu umsunk (K. 8.2-pacm) 6Yiinab
Tapkanuwuy Tygaliinm xocun 6ynraH KuiimaTuHU .Kypcatagu. By aca
(ha3aHWHI XakKukKaTra TYFpu KenaguraH KWAMaTUHWUHT Y3ruHacmaump.
BU3HWHT rpaurummn3 3aca HaTukanosum OA/ BekTop 90° ra bypun-
raHVHW, SbHW HaTWXaNoBuM (hasa A'2 Kagap opkaja KOAULWIWMHU KYp-
catagn. WyHpah kunub, OpeHenb nocTynatM  épgamun MaHb6anap-
HUHT  amnauTyganapuHu TYFpU udofanaraHm xonga YnapHUHT Teb-
paHuwnapn MasaCcHW EMOH aHUKnangw. dazaHum xam TYFpu XuUcob-
nab6 umkapuw yuyH 6u3 6y kucmpga dpeHenb NOCTyNaTUHWU Y3rapTu-
puwmMnu3 Ba épaamun MaHb6anapHuUHr asanapuHu n/2 kagap opTTu-
punraH ge6 onuwWMMKU3 Kepak 3aum.

Huxoat, ®peHenb 6epraH Tabpud [OWreHC NPUHUUNUHUHE AacT-
NabkKy WaKnu y4yH xapakTepnu 6ynraH Ba yHAaH WUKKWU TYAKUH 6opanru
Kennb ynkaguraH KUAMHYUNUKHW GapTapad Kunmaihgu: 6y WKKW TYn-
KNHAAH6UPpKN EpYFNINK MaHGaupaH ONAUHIra TOMOH 60paju, UKKUHYKCH
3ca 3nemMeHTap TYNKWHAApHUHI Yypamacu Tap3upa scanraH 6ynmo,
NeKWH opkara, maH6ara TOMOH 6opajgu.

®PpeHeNHUHT WKKUWNaMuyu TYNKUHAap aMnauTyjacu épfamun cmptra
yTKasunraH Hopmanb 6MnaH KysaTull HyKTacura kapatub yTkasunrad
MyHanuw opacugarun ¢ 6ypuyakka 60fFnukK 6ynca Kepak, geraH Taxmu-
Huga opkara ketaguraH TYAKUH 60pAurn mabnym fapaxafja WHKop
aTunagu. by TaxMuHra acocaH, ¢ 6ypyak opTraH capy amnauTypaka-
Main6, ¢ HUHT abcontoT kuitmatu 90° ra TeHr €ku yHAaH katta 6yn-
raHga amMnauTypa Honra TeHr 6ynm6 konagu. 8.21-pacm 6y (apasHu
TYWyHTUpKU6 6Gepafgu, pacMpa amMnAUTYLaHWHT KaMauliy 3rpu 4Yusuk
KaMHAUTUHUHT Kamalulinm opkKanu TacBupnaHraH. ¢ >>90° 6ynraHga
épaamun MaH6anap HypnaHWWWHUHI aMOAWTyfacu HOAra ainaHraHu
YUYH opkara ketaguraH (Teckapu) TYAKWH 6YAMWIM MYMKUH 3mac.
Bupok tokopuga Kypcatub yTunaraHugek, amnautyfanap TakCMMOTUra
ong TaxmuH ®PpeHenb MPUHLUUNUHUHI KYylWIMM4a runotesacmpup. Tec-
Kapu TYNKWH NYKAUTUHW KyhAugarn mynoxasanap OpkKanau TyWYHTU-
pnb 6epul MyMKUH. XakKukaTaH xaM, 5 CUPTHUHI xap Oup HykKTacu-
faH pyFAuk Hypu (FanaéHnaHuw) xaMm ONAMHIa, Xam opkara Tapka-
nagun. bupok 5 cupTaaH onguHpa fanaéHnaHuw xanum WyK, 5 HUHrTab-
cUpK HaTuxacupaa 6us KypaguraH fanaéHnaHuw xocun 6ynagu. 5 cupt-
fLaH opkajaru olira fanaéHnaHuw etnb kenraH 6Ynagm Ba 5 HUHT
Tabcupun 6y eTn6 KenraH fanaéHnaHWILIHW KoOMMNeHcauuananan. Mkkana
TabCup, ABHW TYFPU Ba Teckapu TYNKWHNAp HaTukacuja fanaéHnaHuwl
5 cupT opkanu yrnagu Ba B ra TOMOH MyHanuwpga Tapkanagu.

By MynoxasaHu 6up-6upura Termd TypraH kaTop Lapnap opkanu
UMNYAbCHUHI TapkKanaull xoAmcacu TYLWYHTUpu6 6epagn. bup TOMOH-
faH 60olWKa WapHWUHT 3apbura yyparaH wap gedopmaymanaHagn, cyHrpa
Y3 X0NMHU TUKNaMokKun 6Ynnb y3m xam umnynbc maHb6aura aiinaHagu,
OYHUHT MMNYNbCK ONAMHIA XaM, opkara xam hyHanagu. Bupok «opkara



MyHanraH uMMnynbc» OpkKafaH Kenubé ypraH wWwapHW TyxXTaTuwra capd
6Ynagn, «onguHra MyHanraH MMNynbCc» 3ca ONAWHAA TypraH LapHu
6ownaHfFnu|uMnynbc WyHanuwnga cypagu. Hatmxaga nMnynbc lWapgaH-
Wwapra 6mp WyHanuwpga — onfa TOMOH WyHanuwga ysaTunagu.

33-§ ga 6M3 acnatnub yTraHuMusgek, ®peHeNHUHT UKKunamuu Tyn-
KMHNapHU XapakTepnanguraH noctynatu ®peHenb runotesacu, TaXMUHU
34U; MabAyMKU, WKKMAAMUYWM TYNKUHAApPHWHT WHTepdepeHUusicn Tyn-
KMHNap TapkKanuWWHWUHT 6Gapya npoueccnapuMHum unsoxnab 6Gepagw.
dpeHenb mMeToaura acocnaHné xucob Kuauw Ba 6y XMCO6GHM Taxpuba
HaTuWXanapura Takkocnaw 6y runotes3aHu 6MpMyHYa y3rapTUpull Ke-
PaKNUTUHW KypcaTajn: épAaMyy CUPTHUHT TabCcup WyHanuwura of-
MafUrUHKU xMcobra onyBUYM KyllMMya pakTop KUpUTULW, Teckapu Tyn-
KMHHUHT AYKAUTUHWM KYyLWIMM4Ya Mynoxasanap BocuTacupa acocnawl Ba

UKKUNaMuy TYNKUHAAPHUHT GOWNaHFUY (asacuHM Yy 1 ra Y3rapTupuLL.

Arap 6y KyWuUMYanapHUHT ONAWHIWN UKKUTACU O3MU-KYMMU SIKKOIPOK
KUAUW Makcaauaa Kuputuaran 6ynca, Paneil_Y3nHUHT «EpPYFAUKHUHT
TYNKWH Hazapuacu» KuTobuaa «dasaHUHT ONAuHra YTuo KeTuwmn 6ab-
3aH CUPNUPOK xucobnaHagu» feraH. Anbatta, ®peHenb noctynatu Tyn-
. KUH ONTMKacy macananapuHu eYUWHWUHI YMYMWUA MeTOAMHM KypcaTunb
6epaguraH 6upop WynnaHMa 6ynraHu yyyH 6y MOCTYNAaTHUHI LWaKANHK
6up 03 y3rapTMpuil Xxey Hapcara xanan eTkasmangu; cuHUYMknab yTka-
3UNraH aHanNM3HWUHI Kypcatuwmnya, TYAKWH ONTUKAcCKM MacananapuHm
Taxpuba HaTuxanapura AXWMUPOK MOC KefaguraH Kuamb eymiira MMKoH
bepaguraH 6up 03 6olKayapok iynnaHMagaH (oiganaHuw Kepak.

Acnupa ®peHeNHUHT uwnapu Tydanam TYAKWH ONTUKAcK MycTax-
KaM 3aMuHra ypHaTungu, gudpakuus xogucanapmpaH ubopaTt 6ynrad
6apya MaBXyfd KMAWHYMINKNAPHWUHI acoCuii XuxaTnapu usoxnab 6e-
punan Ba 6y xogucanap YYyH EpYFAuK TYNKUHWU Y3YHAUTUHUHT KWiA-
MaTh aHWKNaHAW.

KeiinHuanuk Kupxrod (1882/.) olireHc—®peHenb NpUHLMMM ON-
TUKaHWHT AN depeHunan TeHrnamanapugaH (TYAKUH TeHrnamanapfgaH)
TONUAULIN MYMKUHAUTUHW KYpcaTau; 6yHaa 6u3 kaig kuaraH 6apua
Ty3aTmanap y3-y3upgaH xucobra onuHagwu.

Kupxroth Hasapuacuga amnaumTyfaHuUHr @ 6ypyakka 60FINKAUTUHM
aHUKM0BYM (DAKTOpP HasapuUsHUHT YyMyMuUi KkouganapupaH xucobnab
Tonunagun, 6y daktop (1 -(-co3 ) 2k ra TeHr 6YnnMb 4YMKKaH, SAbHM
®peHenb yinaraHya ¢$=90° ga amac, 6anku ¢= 1803 garuHa Honra
ainaHagu. ®peHenb HOTYFpu (hapa3 KunraHga TYFpWU HaTuXKa ToMra-
HUHWHT cababu YHWUHT xucobnawl mMeToau aHWK amacaurugagup. bupok
Kupxroth Hasapusacu xam 6ab3n MatemMaTuK Ba PU3MK (hapasnapgaH Xo-
nn 3mac. XywmnagaH, Knpxrogp metogmaa XaM 3KpaH MOAAACUHWHT 3K-
paH fiKMHMAarum EpyfFnMK MaljoHUra KypcataguraH TabCupu 3bTMOOP-
ra onvHmamngmn, 6y aca, tokopuga auTub YTraHMMMU3LeK, xakukarra TyF-
pv Kenmaifun; Tewuknap ynyamum TYNKWH Y3yHIWrura HucbataH kaTTa
6ynraH xonga 6y TabCMpPHM XWcobra onmacnuMk okubatmga ap3vmaraH



XaTo uyumkKagu. bupok 6y yeknaHuwra kapamacgaH ®dpeHen — Kupx-
rot MeToAM Kyn macananapHu e4YuMLIHUHT amanuii Wynm 6ynraHun xonga
Xyfha KaTTa axamusaTra ara.

3NeKTPOMArHUTUK TYNKUHNAPHUHT TYCUK fKUHMAa Tapkanuwunieb
KapanaguraH gudpakunmoH macananap 4—5 xongarmHa aHUK e4YuiraH.
MacanaH, 3ommepdenss (1894 i) ngean YTKazyBuUM TYFPU 3KpaH 4YeTu-
faH xocun 6ynaguraH gudpakuus macanacuHu xan kungu. 3ommep-
thenbf Haszapuacu HaTuxanapu 6unaH aHUK yn4yab TONUAraH HaTuxkanap
opacuparv gapkniap, aXTUMO/, Haszapua KYyiraH waptnapHutaxpubaga
Tyna amanra owmpué 6ynmacnuru Tydainnm xocun 6ynca kepak (pean
3KpaHHW Hasapuaga KypcaTuaraHfjek upean YTKa3yBuYM Ba YeEKCU3
IOnKa, 3KpaH 4YeTnapuMHM WAean paBulWiga tonka Kuamb 6ynmaingn).
By xonHu Ba 3oMMmepdensa MeTogura yxwaraH MeTognap 6unaH Kypuo
unkuaradH 6ab3nv X0MMapHM CONMLWITUPCAK, Audpakuus 6ypuaknapu
yH4Ya KaTtTa 6ynmaraHga gudpakumaHu MoireHc—®PpeHens NpUHLKNN
Ba FOHr mMeToAM acocuja TaXMUHaH 6aéH 3TULI AXWMW TaKpUubUin HaTuxa-
nap 6epuwmnHn kypamuns. LWyHra myBogumk paBuwga 6us 6yHgaH OyéH
xaM ®peHenb meToAMAaH KeHr doiganaHamus, 6upok 6yHaa gudpak-
uma Gypuyakfiapura Tervwau YeKNaHUWHU 3cfa TYTUWUMU3 Kepak.

OndpakumaHuHr 6upuHum TYNKUH TacaBByp/fiap acocufa KUAWHraH
6aéHuHn T. HOHr (1800 i.) 6Gepau. HOHT KypuHuwpaaH PpeHenb Ta-
caBBypnapujaH Kyn dapk KunaguraH TacaBBypfapra acocnaHagy.
TYNKUH DPOHTUHWHT Hypnap WyHanuwuaa TapKanuWWHWUHT MolreHc
NpUHUMON 6Yinya MKKunamum TYNKUHNap ypamacuHu scall opkanu
ynkapunaguraH KoHyHu 6unadH 6upra HOHr TebpaHuwnap amnauTyga-
CUHWHT TYNKWH (pOHTM 6Yyiinab (Hypnapra KyHpanaHr paeuwpa) ysa-
Tuanw (Ekm anddysnanaHnil) NPUHLUUANHU KUPUTAU. FOHTHUHT UKpU-
ya, aMNAUTYLaHUHT y3aTUAUWTE3NUTUTYNKNH Y3YHAUTUTa MPONopLmo-
Han 6Ynu6, TYNKUH (POHTUHUHI KYLWHW HyKTanapufja amnnautyganap
thapkn opTuwy 6unaH 6y Te3nuK opTagu. YHAaH Tawkapu, amnautyga
andoysmanaHnwm 6unaH 6upra TebpaHuwnap (asacu Yy3rapub6 60-
pagu. LyHpai kunub, TYNKUH PPOHTK Tapkana 6opraHu capu TYAKWUH
(pOHTNAEQ aMNANTYAAHWHT HOTEKUC TaKCMMOTW TeKucnawagu, CUNInK-
nawaawn. Tewwuknapu 6YynraH skpaHga (k. 9.13, 9.14 Ba 9.18-pacm)
Ky3aTunaguraH nofocanap TyWwyBYM TYAKUMHAaru TebpaHuwnap a-
3acu 6unaH TYNKUH (OPOHTUHUHI KYLIHW coxanapufjaH MasKyp HyKTa-
ra ysatunaétraH (guddysuanaHaétraH) TebpaHuwnap ¢asacuHUHT
6up-6upura HucbataH CUHKUG KONMLWIM HaTuxacuga xocun 6ynagwm,
pengn KOHr. [eomeTpuK cosi coxacupa TywyBYM TYNKUH 6ynmangu,
thakaT gnddysns ahdekTn KysaTunagm Ba nosocanap xocun 6ynmangu,
Oy X0N Ky3aTull HaTuxXanapura MyBO(PUK Kenagu.

FOHI 4ekCM3 KUUYUK MUKAOpAap aHanusnpaH QoifanaHulliHW Mab-
Kyn KypMaraHu yyyH amnauTygaHUHr KyHAanaHrura gudysnsanaHuil
KOHYHWUHW 6aéH 3Tuw ycnybu TywyHMWra Ba amanga Tatbuk aTuwra
KMANHANK Kungn (Y3 moxuaTura Kypa 6y KOHYyH guddepeHymnan KOHYH
3gmn). 9xTMmon, wy cababgaH 6ynca kepak, FOHr TacaBBypnapu ®peHenb



3amoHacupaH 6owna6 HOTYfpu fe6 xmucobnab kKenuHraH. bupok Hasa-
PUAHWUHT OYHAAH KeMWHrM TapakKueéTu WyHW KypcaTauku, PpeHenb
MeToAM 6unaH TonunaguraH HaTuXkanapHy maTtemMaTUK anMalTupuLlnap
BocuTacHaa KOHr Fosnapura »kaBob 6epaguraH wakara Kentupuw Mym-
KNUH™.

UerapaBuii cuptnapga [oiireHc — ®peHeNHNHT WKKWAaMUu MaH-
6anapuHWHT aMnAMTyganap TakCUMOTW ONAMHAAH aHUK 6YnmaraH xon-
napfa AudpakumoH xoaucanapHu TaikKMH 3TUWHWUHT HOHT mMeToaM aid-
HUKCa camapanuup. by ¢ukp, MmacanaH, TYAKUHHWHT HOTYBYU CUPT
6Yiinab Tapkanuwura €ku kKaBapuk TYCUKHW TYAKWUH aknaHub yTu-
wura Termwnuaup. XymnagaH Ep cuptu yctuga paguoTynkuHnap
TapkanuMWWHK ypraHuwga Macana aHa wyHpaw kywunagu. Myxum
amanuin axammatra ara 6ynraH 6y macana FKOHr meToam BocuTtacuga my-
Kamman Kypn6 ymkunran (M. A. JleoHToBuY, B. A. ®0oK); HOHT meToam
3aMOHaBWiA afabuétaa AMdpakuMaHUHT AU dY3MoH Hasapusacu  [eb
atanagu. HOHr metogum 6uUp XWHCAM 6ynmaraH MyxuTnapga TYaKWUH-
nap TapkKanMWWHU TafKWK 3TUWIAA, YU3UKAM OYnMaraH ONTMKaga
Ba 60lWKa coxanapga KeHr kynnaHunagu.

IX 606

MAPANNEN HYFNAFOA AVNOPAKLUMNA XOANCACK
(PPAYHIFODEP AUNDPAKLMNACK)

39- §. dpayHroepHUHI TelwuKAaH Xocun 6YnraH Avgpakumsacu

Ly yokkauya 6u3 TYycukaaH 4veknm macodaga E€TraH KysaTull HYK-
Tacugaru gudpakumoH MaH3apaHu ypraHuwpaa chepuk Eku sccum Tyn-
KMHNap AudpakuuacuHU TeKWwupub Kenauk. ®peHenb xam aiiHW MaHa
Wy MacananapHu TagKuk aTraH, WYHWUHI YYyHO6Y Typgarun augpaxkuymnoH
xoaucanap ®peHens agudpakuyusacu geb atanagu.

®payHrogep aca 1821— 1822 iunnapga 6up 03 6GowWwKavyapok Typ-
parn xopucanapHu Kypub uwmkaun. Kypuw TpybacuHu dpayHrogdep
y3okaarn épyfauk maHb6aura (macanaH, €puTunraH TUPKULWIFA) TYFpu-
nab6, Tpyb6aHWHTr (okKan TEKUCAUTU SKUHUAArn TacBUPHU (MaHOGaHWUHT
TacBUPUHU)TPYBAHUHTOKYNAPU OpKanu Kapab Kysatgw.

Tpy6aHMHI 06BEKTMBU Ongura 06beKTUBHU 03 EKKM KYn GeknTaguraH
Tewwnknapu 6YynraH akpaH kyihumngu. KysatunaétraH OylM TacBupu-
HUHT KYPUHULLIKN BY TelWUKNapHUHT Yn4yaMy Ba Wwaknura 60fnuk 6ynap
3KaH. OOBLEKTUBHUHI eTapamya KUCMKU O4UK 6YynraHparuHa O6YOMHUHT
TacBMpK OYIOM LWIaKnura Xypa aHuk yxwap 3kaH. OObeKTUBHUHI MLL-

* FOHr metogu Tyfpucuga 6y kmTo6pa 6Garagcun ranmpunrad: . . Mantk
XuHel, Pusnyeckuidi 3sHUMKNONeAWYecKkniA cnoBapb, «CoBeTCKas 3IHLMKIOMNEANs»
1960, T1. cTp. 606.



naiifuraH KACMWU KuypairaHpa KysaTunajuraH MaH3apa O3MM-KYMMu
Oy3nnaan Ba XaTTo MaH6aHWUHT (BYK.MHUHI) WaKAMra yxwamain Konuwm
MYMKWH.

MacanaH, y3okga TypraH épyfnaHyBYuM Tonara 3HCU3 TUPKULINU
3KpaH 6unaH TycunraH 0OBLEKTMB OpKanuM KapanraHga O6BHEKTUBHUHT
thokan Tekucaurmga 6up Heya MakCUMymum Ba MUHUMYMKU 6ynraH van-
nawraH 8pyf nonoca KypuHagw.

LWyHpalhi kKunmb, o6bekTMB 6GepaguraH TacBMp xamuwa EpyFank
facTacuM  KEeCUMMWHUHI 4erapanaHuwun Tydannm xocun 6ynaguraH gug-
pakuMOH MaH3apagup.

EpYFANK 4aCTACUHUHT KECUMUHU 06BLEKTUBHUHT anepTypa guadpar-
macu (k. 88-8) uerapanaigun; sHr cogaa xonga 6y guvadparma ponnHu
00BEKTUBHUHT OGUPOP NMH3ACUHUHT rapaulimM ékM Maxcyc auagparma
yiiHagn. O3beKTUBHUHT UWNainguraH KUCMKU KaTTa (anepTypa gvadgpar-
Macu KeHr) 6ynraHga KysaTunaétraH gudpakyuMoH MaH3apa OYHOMHUHT
KnéacuHn 6GysmacfaH AXWKW KypcaTagu; OObeKTUBHWHI wlwnaignrad
KUCMW XYAa KMYUK 6YnraHaa tacBup 'OytoM WwaknupaH TaHub 6ynmaii-
avraH fapaxaga kyn gapk KAAUWM MYyMKUH.

OndpakynoH maH3apaHu TaBCWS 3TUaraH MeToj acocuga MaHb6a
Tekucaurura Kywma 6ynraH TeKUcnukaa, AbHU EPYFAUKHWU Tpy6aHUHT
AnMH3acKu TynnahguraH Xoipa KysaTraHMMW3 Y4YyH MaH3apa aHu4a pas-
WwaH 6Ynagm Ba yHW KysaTull ocoHnawagn. AudpakunaHUHT napannen
HypnapfaH Xocun 6ynraH gudpakunMoH MaH3apa KysaTunaguraH Typu
®payHrogep gudpakumsacu aed artanraH.

Fapun npuHuMn XuxatupaH onraHga ®payHrodep augpakuusacu
ONAuH Kypub yTunraH dpeHenb aundpakumacugaH apk kunmaca-ga,
6y X0nHM 6GaTacun Kypmob UMKWW Xyaa myxumaup. dpayHrogepau-
(DPaKUMACUHUHT KYNrMHa MyXMM MWCOMNapUHWU MaTeMaTUK XuxaThaH
Taxaun KUAuW KUWAuMH amac Ba 6y Tax/un onguMmusra KymnunraH maca-
NaHu oxupuraya euuwira MMKoH 6epaau. Amanga aca 6y x0N Xyjga xam
MYXWUM, YYHKW Y ONTUK acbobnapHWHr (aMpakymMoH naHxapa, ONTUK
WHCTPYMEHTNAp Ba X0Ka30/MapHUHI) ulWaalmnra onj Kyn macananapHu
KYypu6 umkuliga KynnaHunagu.

®dpayHrogep wapouTnapura sKUH WapouTaap ApaTull YY4yH KUUUK
EPYFNINK MaHbBaMHW NWUH3AHWUHT (hOKycura Xohnawtupueé, EpyFankKHU
MKKWHYM NWH3a épjamMmpa YHUHT (okan Tekucaurmpa >xoinawraH
3KpPaHHMHTI 6Upop HyKTacura Tynnaw MYMKWH. By HykTa MaH6aHWUHT
TacBupu 6ynagu. JinHzanap opacura TELWUUTUHUHT KaTTannury Ba Lakau
xap xun 6ynraH akpaHnap Kymnmb, 6u3 maH6aHUHr TacBupupaH wmb6o-
paTt 6ynraH AUGpPaKUMOH MaH3apaHWHI XapaKTepuHW Yy3rapTupamus;
TEWNKNAPHUHT YnYaMy Ba Wakaura kKapab EpyFANKHUHT 6Up Kucmu
Xap Xun WyHanuwnapga Ketnb EpyfFauk TylaanmraH aKpaHHWHT Typau
HyKTanapuga TynnaHagu. Hatuxkaga TacBup AOf KypuHuwupa 6ynub,
YHUHT EPUTUATAHAUTN Xap XUA Xoiga xap xun 6ynagu. Audpakyus
mMacanacuHW euyull geraHn 3KpaHgaru TacBUp EPUTUATAHAUTUHUHT 6y
TaKCUMOTUHU EPYFNIUKHU ANGPPaKUMAN0OBYN TYCUKNAPHUHT Ynyamu Ba



Wwaknura 60fFNMK paBuwga TONUWHKM 6ungupagn. bus Tewunk Howap-
o skpaHnapgarun TYFpu TYpTOypyak €kuM goupa waknuga 6ynrad
3HT cofja Ba aliHW BaKTAa 3HI MyXUM OYNraH xonfapHu Kypub umkuL
6unaH KudosnaHamus.

Tyfpu TYpTOYpUaK Waknugarn TeWnUK KEHIUTN KUYNK Ba Y3YHIU-
M Yyekcus 6ynraH, AbHU TUPKULW OYAraH XoNn 3Hr KYyn axamMusaTra ara.
Amanga aca, anbaTta TEWWKHUHT Y3YHAWUTW KEHFAUrMaH aHya KaTTa
oynuwwn etapnuaup. MacanaH, KeHrnurun 0,01—0,02 mm 6ynraH Tup-
KULWHWHI BUPp Heya MUNNMMETP KenaguraH Y3yHAUTMHU YeKCU3 KaTTa
ne6 xucobnawl MyMKUH. By Xonfa HYKTaHWHI TacBMpPWM MakKCUMyM Ba
MUHUMYMAN N0M0cCaja TUPKMLLTa MepneHAnKynap hWyHanuwpaa éinnné
KeTagu, YYHKW EpYFAUK TUPKULLIAAH YHT Ba 4am TOMOHnapra gudpak-
umanaHagn. TUPKUWHKM Kypuw TpybacMHUHT VKU aTpodmpa bypraHga
6yTyH MaH3apa Xam 6ypunagu. Arap maH6a cugatmga Tupkuwra na-
pannen onnawraH €pyfFlaHyBYM TONa ONMHCA, Y X0/14a TONMaHUHT Xap
XWN HyKTanapu Yy3apo KOrepeHT 6YynmaraH MaHb6anap 6ynub6, ymymuin
MaH3apa HYKTaBUil MaH6GanapfaH xocun 6ynraH maH3apanapHUHT YCT-
Ma-yCT Tywmnb KywunuwupaH noopat 6ynagn. bus TonaHWHT TUpKMLW
MYyHanuwunra nepneHanKynap 6ynraH nyHanuwpga 4ysmnraH TaCBUPUHK
Kypamus, AbHW fHa 6up YN4yoBAM MaH3apaHu Kypub yukuw 6unaH
KugosnaHamus.

TYNKWH TUPKULL TEKUCAUTUTa HOpMan TylwaéTraH 6YAcuH. Tupkul
HO3UHM 3HWM 6up Xxiin 6ynraH 6up Katop TOp napanfnen nonocanapra 6y-
namus. by nonocanapHUHTr xap O6upuHW TYNKUHNap MaH6am fe6 xucob-
naw MYMKWH, 0y TYNKWHAAPHWHT XaMMaCWHWHI (asanapu 6up Xxun,
YYHKWN TYNKWH HOpMan WyHanuwpaa TywraHaa TUPKWLW TEKUCAUTU TYn-
KWH PpOHTM OunaH ycTMma-ycT Tylwaau: 6yHAaH Tawkapu, 6y 3neMeH-
Tap TYAKWHNApPHUHT aMnanTyfanapym xam 6up xun 6ynaguM, YyHKWU TaH-
nab ONWMHTaH 3NeMEHTNAPHUHI 1031 TeHr Ba Oy 3NeMeHTnap Kys3aTull
MyHanuwura 6mMp XWn OFMLWITaH.

da3zanap TEHrNMIU* Ba aMNAMTyjanap TEHTWTMAaH MOopaT WKKK
X0 ONAMMU3ra KYWUAraH macanaHWHr rpadukK paBuUlLAa EYUNULIUHK
Xam, aHa/IMTUK paBuLllAa eYuUILINHN XaM HUX0fATAa copfanaluTupajgu.

JKpaHHUHI xap KaHAah HyKTacu y4yyH amnauTyganapHu rpafuk
paBuwga KywWwuWw HaTuxacuHu 9.l-pacmpary BeKTOp Auarpammanap
opKanu TacBuMpnawl MYMKWH.

9.1-a pacmparu fguarpamma KysaTuw AyHanuwm 6unaH TYNKUHHUHT
pactnabku nyHanuwmn o6up xun (= 0) 6ynraH xonra MoOC Kenagw,
OyHAa anemMeHTap TYAKMHNAp Xed kaHpai asanap gapkura ara 6yn-
maigu. HaTwxanosum amnamntyga 5= AO0. 9.1-6 pacmpgaru gmarpamma
3ca TYNKUH (PPOHTUMHWHT TUPKWAL WNYMZaru YeTKU 31eMeHTnapu 1 ra
TeHr asanap (apku XoCcun KunaguraH, svHu HA/2 ra TeHr Ayn Qapkm

* TYNKUH KU TywraHga TUPKKW CUPTUHWUHT Xap XWn HykTanapupa TYNKWH-
nap ¢asacm 6up xun 6ynmac 3au, 6anku 6Upop 0AAMIA KOHYH 6yiinua y3rapap 34M.
By xonja Xuco6 KWW YH4Ya KMHWH 3Mmac.
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9.1-pacM. TupkuwgaaH xocun 6yn-  9.2-pacm. TupkuwgaH ’ xocun 6yn-
raH Aundpakuyus. raH Avdpaxums.

Typau  Aynanuwnapgary  aMnanTyfaHWUHT AMMNAUTYSAHVHT  HATUXKaNOBYUCUHU  aHanu-
HaTWXaNnoBYNCUHUN rpaivk ycynga Xucob- TUK ycynpa xucobnaura goup .

nawl.

XOCUN KunaguraH WyHanuwra Moc kenagu. 9. 2-pacMfaH KypuHMULIMYa,
6y WyHanuw EW = b3ln ¢ = x/2X wapTra Moc Kenagu, 6y epga b—
FE TUPKAWHWHI KEHrAUrn. HaTuxanoBuuM amnnutyga s = 2AB!n Bek-
Top 6unaH wudoganaHagun, YyHKW 5 MUKAOP Y3YHAUTW Apf ra TeHr 6yn-
raH fpuMm aiinaHaHWHr AnameTpura TeHr. 9.1-B pacmparu AuarpaMmma
TYNKAH (POHTUHUHT YETKM 3MeMeHTNapufjaH YUKKaH HYpAapHUHT Ayn
thapku X ra TeHr 6ynraH xonra, fbHU b 3T ¢ = X wapT 6unaH aHuk-
naHaguraH WyHanuwra Moc Kenagu. HaTwkanoByum amMnauTyga Honra
TEHr, AbHW alWTW6G yTunraH WyHanuwpa éEpyfFank 6ynmaingu. Amnnu-
TYAAHWHT HOATa TEHT KUAMaTW WYyHAan WyHanuwra Xam MOC Kenagu-
Kn, 6y MyHanuwga 4YeTKW 3neMeHrnapgaH uUukkaH HYpPRapHWUHT Wyn
hapknm 2X ra TeHr OYNMWWHW KYPULI KWIAUH 3Mac; OYHAAH KeWnHIK
MUHUMYM YN dapku 37 6ynraH xofira MOC KeflaguW Ba X0Kaso, AbHM
MUHUMYMAap
&u ¢ = Xlb, 2%]b, ... , nKlb

WapTHY KaHOATNaHTUPYBYM NYHanuwnapra moc Kenagu, 6y epga n —
O6YTYH COH.

Tupku opkacuaa Typnu WyHanuwnapja TapkanaguraH eEpyfauk
WHTEHCUB/IUTUHN aHANUTUK paBuLLAa XWCO6 KUAULW YYYH TYNKUH (POH-
TUHWUHT Xxap 6up 3nemMeHTM tobopaguraH TYNKUHHUHT wndogacuHn é3a-
MW3 Ba XaMMa 3/1EMEHTNap TabCUpMHM KYwnb uymkamm3. byHpali 6up
anemMeHT Tydahinmu xocun 6ynraH TYNKUH aMNIMTyJacu 3MEMEHTHUHT clx



KEHraurura nponopumnoHan, sbHM CAx ra TeHr. C kynaitysum = 0
MyHanuwpaa 6yTyH TUpKWLW t060paéTraH TYAKUHHUHT amnanTygacu A0
ra TeHr, jeraH wapTaaH Tonunagun, abHuM Cb = AOEku C = AOb. LUyH-
fali KMnn6, TUPKULWHUHE TEeruwnm Kucmparn EpyfFauk fanaéHnaHuun

83 = \6’6x co5 ml

MyHocabaT 6unaH wudoganaHagu.

BYTYH TUPKWWHWMHI fgacTnabku WyHanuw 6unadH ¢ 6ypyak xocun
KWNYBYM WYHANULLIMAATU TabCUPUHW TOMWW YUYYH TYNKUH (POHTWUHWHT
TYpAW 3nemeHTnapugaH B9 Ky3aTull NyHKTUravya etub kenaguraH Tyn-
KWHNapHW XxapaKTepnaiguraH asanap ¢apkMHM xucobra onuw Kepak
(k. 9.2-pacm).

OndpakynanaHraH TYNKUHAap HopMmaniapu MyHanuwmra neprneHamn-
Kynsp 6ynraH £ Tekucnuk YyTkasamm3. by Tekucnumkgarn ¢asanap
TakcumoTu B HyKTaga nuFunaguraH anemeHtTap TYnKuWHNap (asana-
PUHUHT MyHOCabaTWHWM aHHKNaauW, YYHKW fnH3a Kywumuya asanap
thapkn knputmaingm (TaytoxpoHusm, k 20-8). LyHpaih kunnb, FE Te-
KnenukgaH i Tekucnukkada 6ynraH iynga xocun 6ynaguraH nyn
(hapKuHM aHukKnaw etapnu. 9.2- pacMjaH KypuHuwwuda, ¥ HykTa (Tup-
KUWHWUHE YeTn) sKMHWAary 3fneMeHTap 30HafaH" Ba TUPKULL YeTugaH X
macopaga €T1raH 6umpop N HyKTafjaH UMKKaH TYNKWHNap opacugarn nyn
thapkn MP =X5]L ¢ 6Yynagn. £33 TEKUCAUKHUHI P HyKTacuparum Eépyf-
NMK TebpaHmwn Kyiugarvnya ésmnagm:

cb #=y dx co5 (0)/ — kx 5LLd), " (39.1)

6y epaa &=2n'A—TynKuH coHW. Bd HyKTagarn HaTuXanoB4YM FanaéH-
naHnw (TYNKWMH) 6y ugopanapHUHr AUFUHAMCK cudaTuga aHukKnaHagu,
AbHU TUPKUWHUHI OYTYH KEHIIUTW 6Yinya ONMHFaH (X HWHI HOAfaH
b raya 6ynraH xamma Kuiimatnapu 6yiuua OnMHraH) WHTerpan 6unaH
Md)O,u,anaHap,ml.D HwuxosT,

5= "cd$= | ~ 5 (W— kx 8Nd) gx =

= A>HI('A3mdd) 003 M — 5{n®)- (39-2)
WyHpah kunnb, ¢ nyHanuwpa 60pyBUM HATUXKANOBYM TYNKUHHUHT
amnauTygacu kyhugarnya 6ynagu:

* 4 4an (Y/2bksemng) _ - 21 LbMX) nng] Jorn 0.

¢ m"  1/2 6A 5L 0 (b/TVX) s - /

YyHKM K =2 n\. KynruHa amanuii xonnapga, >XymaagaH KypuUHWLL

Tpybacu opkanu KapanraHga ¢ Oypyak LWYHYaANMK KUYMK 6Ynaguku,
6yHga 5Wd = ¢ peb xucobnaw MymKuH, 6y xonga

A = (y ) (39.3")
A E>AQ/N 4 '



(39.3") wndogaHuHr Kypcatuwmya, EPUTUATAHANK MAKCUMYM Ba MUHWU-
Mymaap opkanu ytub, skpaH 6Yyinab (P ysrapuwu 6unaH) y3rapagw.

(39.3) mgogaHu Tagkuk atamm3. <p BypyakHuHr (bn/k) 3l = nn
WapTHW KaHoaTnaHTUpyBun kuiimatnapupga (6y epga /r= 1, 2, 3 B?
X0Ka30 6YTyH COHMap), fAbHM

3w = rl('\b (33.4)

wapTtaa Ay Honra ainaHagu.

(39.4) wapT 3aKpaHHWHTr amnauTyga HonAra TeHr 6ynray Ba fe-
MaK, WHTEHCMB/IMK MWHWMYM 6YnraH HyKTanapura TOMOH KeTraH iy.
HanuwnapHn (Ba 6y HyKTanapHWHr BasuATAapuHKU) 6Genrunaingun. by
WwapT onAuvH rpaduk ycynga yukapuaraH wwapT 6unaH 6mp xun.

® OypuyakHWUHT opanukgary TaMHAW KuiAMaTnapuga amnautyga
MaKcuMan Ba MWHMMan KuiimaTnapura apuwiagu.

~ 8n =10, abHM b= 0 6ynraHga MakeMmMyM 3HI KaTTa Oyna-

an; 6yHpa Nip= AO.
bow MakcumymgaH abcontoT KuiiMatnapu aH4ya KUYMK 6YnraH ran-

aarv mMakcumymnap ¢ HUHT Kyiugaru waptnapgaH aHuknaHaguraH Kuii-
maTtnapura Moc Kenagu:

y SMd¢= 1,434, y 3w = 2,46n, y 3wd= 3,47n,

N 31np=4,47n Ba Xx0Kaso (39.5)

(K. 68-mawk). 9.3-pacmga WHTEHCUBAWK TaKCUMOTUHUHI 3TPU YU3UFU
(AXANUT 3arpu 4M3nK) KypcaTwuiraH:

7 7 212 [(iin/A) 51N¢]

® 0 [(6s4)5Wd]2 * (0Y.0)

6y eppaa 10= Ao— 3HM b 6ynraH TupkuwaaH 6Gupnamuyu gacta MyHa-
HanMwnga KenaétraH EpyFAUKHUHT WHTEHCUBANUTU.

9.3-pacmfaH KYpUHMLWIMYA, WKKWAAM4YM MaKCUMyMmfap KaTtTaauru
Te3 Kamalimb Ketagu. Bow MakCMMyM Ba rangaru MakCUmymiap WHTEH-
CUBNMKNAPUHWUHT COH Kuiimatnapu 6up-6upura

1:0,045 : 0,016 Ba x0Kaso

Kabu Hucbatga 6ynagu; 6y HucbaTnapHum TakpubaH Kyiimparun Kypu-
HUWAa udoganawl MyMKUH:
1
9n2 25142 .

By naparpadpga tonunraH gopmynanapgaH MAHUMYM Ba MaKCUMYM-
NAPHUHT Ba3UATU TYNKUHHUHT AY3yHNUTUra 60FINK 3KaHIUTW paBLUaH.
LUYHWHT y4YyH AMGPaKLMOH MaH3apa MOHOXPOMATWUK EPYFIUK  YUyH-
rMHa tokKopufa TaBcug 3TWATaH KypuHuwpaa 6ynagn. Ok EpyfFaukia
TYpPAW paHrnapra Teruwnu AudpakuuMoH MaH3apanap Tynnamu Xo-
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9.3- pacm, TupkrwgaH xocun 6ynraH paudpakuHaga WHTEHCUMBAWK
(AXANUT arpyM 4M3nK) Ba amMnAUTYAAHUHT (NYHKTUP 3rpu  UYMU3UK)
nyHanuwra 6oFnu” 6ynMLIN.

cun 6ynagn, 6yHaa xap 6up maH3apa TYAKWH y3yHaurugarm dapkka
MYyBO(MK paBuluga 6up-6bupura HucbataH cumkuraH 6ynagu.
Mapkasunin makcumym (¢ = 0), anbaTta, Xamma TYNKWUH Y3YHIUK-
napn yuyyH yMyMUAgup, WYHUHT YYyH AU(PPaKLMOH MaH3apaHWHI Map-
Ka3u oK nosocatap3nga 6ynnb, yetnapuga paHrgop xowuacu 6ynagw.
Typan TYAKUH Y3YHAWKAApUra TEeruwnm WKKMaamuum makcumymnaap
OUP-OMPUHMHT yCTura TywManan; KUCKapoK TYAKUHMAapra Teruwnm
MaKCMMyMnap Mapkasra AIKUHPOK >Xoinawagu. Y3yH TYAKUHAW Mak-
CMMyMnap Kucka TYNKWHAW MakKcumymnapra kaparaHga 6up-6upuaaH
y30KAa Typagu. bupok 6y MakCMMyMnap WYHYanuk-8innné KetraHkm,
6up TUpPKULWIAAH XOCWUN 6YnraH gudpakuna épgamumpa Typam TYAKWUH
Y3YHAUKNapUHK 6upop Tap3ga aHWKPoK axXpaTUWHWHE  (cnekTpra
EMNLWHNHT) Xe4 UNoXn yK. MaH3apaHUHI xamMa TadcunoTuHu (39.6)
thopmyna ékm 9.3-pacmpaH ¢oiifanaHnbé aHuknaw MYMKUWH.
TupkuwgaH xocun 6ynraH gudpakuma xakugarn mMacanaHu Kypub
ynkMwaa 613 TapKUWHWHE GYTYH, KeHrnuru 6yinab umkkunamyum Tyn-
KMHNApPHWUHT aMnauMTygacu Ba (asacu 6up xun aeb ¢apas KuaraH 3guk.
bowkaya ainTraHga, 613 TUMPKWLI 4YeTNapUHWUHI MaH3apaHu Oy3ull Tab-
CUPUHM 3bTMOOpra onMaraH 34MK;, TUPKULWHWHT b KEHrAUTU TYNKWUH
y3yHAlirngaH aHya katta (b> X) 6ynraH xongaruHa 6y TabCUpHK
abTMbOpra onmaca 6ynagu. LUyHpal kunu6, 6mu3 dpeHens — Kupxrod
NPUHLUMNKM KYNNaHunaguraH coxaja Myfioxasa Hoputnb Kenguk Ba 6u3
TOMraH eyuMm aiiHW MaHa LWy lapouTnapga Kydra ara 6ynagu. Bupok
amanga KeHraury TYNKUH Y3YHAWTUra coamwtupca 6ynaguraH TUpKULL-
napfaH xocun 6ynaguraH gudgpakuyms 6unaH  ww Kypuwra TYFpu Ke-
nagun. "KymnagaH, 3aMOHaBuiA AuGpakuuMoH naHxapanap (K. 45-8)
KEHFAMIN 1— 2 MKM 6YnraH TUpKWAWAAp, SbHU KEHTAUTU TYAKWH
y3yHAUTUra conuwTmpca 6YnaguraH Tupkuwnap T.ynnamugaH wmbo-
pat. byHpaii xonnapga ®peHens — Kupxroth meToau Kaik gapaxaga



SPOKAN, AeraH caBof Tyfunagu. TUPKWL KEHTIUTUHWUHT TYNKUH Y3YH-
avrura HucbataH Kuumk (b X) 6YAraH NAUMUT  XO0AWM YYYH Macana
®peHenb — Kupxro runoresacugaH qoiganaHmain Tyna- TYKUC edynngm

(Panein, 1897 ). by xonga amnauTygaHuHr 511 dakTop YP-

Hura 6owka udogacn (beccenb GyHKuMsnapu opkanu E3unraH wngaga-
cn) xocun 6ynagn; 6y wmdoga xam*ymymaH 9.3-pacmpa KypcaTtuiaraH-
ra yxwab ysrapagu-to, 6upok ¢ opTraHga 6up 03 Te3poK Kamasgu Ba
makcumympa (39.3) dopmynagaH TonunaguraH kuiimatugaH bn2i4A map-

Ta apk Kwnagu. MacanaH, b= -~X 6ynraHaa mMakcuman amnanTyga

Kupxroth KOHyHW 6Yyiinuya xucobnab tonunaguraH kuiimatmpaH 4 mapTta
KU4MK 6ynap skaH. TUPKULIHWHT KEHIAUIW TYAKWH Y3YHAWTWTra co-
auwTupca 6ynaguraH opanvk xonnapfa MacanaHu eYuWwHUHT  YMyMui
Wynu, paswaHkn, Kupxro KOHyHU 6Yyinua eumw inynura sHaga SKUH
6ynagn. XakukataH xam, Mop3e Ba Py6uHwTeinH (1938 i) yTKasraH
XWUCO6 WYHW KypcaTafWKW, KEHIUTW K ra SIKMH Ba yHAaH KaTTa 6yn-
raH Tupkuwnapga Kupxrod KOHyHUW 6yiluya TonmaraH e4MmMmHU KaHoaTt-
naHapnu ae6 xucobnaw MyMKuH. LyHpail kunamb, xaTtTo 3aMOHaBMid
3HI HO3MK AundpakuMoH naHXapanapga xam Kupxrod metogupaH ¢oii-
JanaHuLW ce3unapnu xatonapra oMb Kenmangu.

40-8. Tupkuw KEHIUIVHUHT AUpakuMOH MaH3apara KypcataguraH
Tabcmpu

(39.4) (hOpMynaHWHI KypcaTtuinya, b Kamaimwm 6unaH MUHUMYM-
nap MaH3apa mapkasupaH ysoknawagu.[LUlyHaain kunub, TUPKULL KeHr-
NUTUHUHT KaMaiuuw 6unaH mapka-
3Uin EpyF monoca KeHraimb6, 3KpaH-
HUHT ToGopa Kym KWUCMWHW 3rannan
6opagw.

Arap b= X 6ynca, y xonga ¢gl=
— 90 6Yynagun, ABHWU OUPUHYM MK-
Humym 90" 6ypuyakka MOC Keflagwu;
feMak, 6UPUHYN MUHUMYM 3KPAHHUHT
YyekCcM3 y3okfallraH uetura cypun-
raH. QKPaHHUHTEPUTUATAHANT Map-
KasugaH 6ownab yetnapura TOMOH
HOMra aCUMNTOTUK paBulLfa SKWHNa-
LIJVIU6," acTa-CeKMH K-aMasfil; MapKa- g4 pacw. Tupkawgad xocun 6yn-
3NN EPYF NONOCAHUHI KEHITNUTN YeK- raH audpakuus; TUPKULL KEHTUTun-
cu3 optagun. LUyHaam kunmb, bkamali- — HUHT WHTEHCUBAMK TakcMMOTUTa Kyp-
raHfa épuUTUAraHAnMK  BYTYH 3KpaH caTafuraH Tabcupu.

6yiina6 6up TeKUC GYNMIIra WHTWAA-  / 9rPV YMsMK TUPKUW Top GynraH *xonra
TEruwnm, - arpu Yn3nK TUPKULW KeHr 6Yn -
an (9.4-paCM). raH x0Nr3 Teruwnu.

M 1



AKCUHYA, TUPKWULWHWHT KEHFAUTW OpTraHja O6UpPUHUYM MUHUMYM-
NapHUHT Ba3UATU MaH3apaHWHI Mapkasura TOMOH Tobopa fiKkMHNawaaun,
OKMOr.TAa MapKasuii Makcumym Tobopa KeckuH 6yna 6opagn. by xonga
(39.6) maH KypuHMLWIMYA, MAKCUMYMHUHT HUCOWIA WHTEHCUBAUTU Y3-
rapmaii Konafu; YHUHT abconioT KMMaTu 3ca OpTagu, YYHKU KeHrai-
raH TUPKULW OpKanu yTaguraH 3Heprus optagu. TUPKULW XYyAa KeHr
(% ra HucbataH) 6ynraHfa MaH3apaHWMHI MapKasuja 4Yu3UMKAM MaHba-
HWHI aHWK TacBUpW xocun 6ynagm.

41-8. Epyfauk maH6a Yn4aMNnapuHUHT TabCcupu

Xap kaHpaih pean Taxpubaga MaHba uyeknu ynyamnapra ara 6y
nagn. MaH6aHuHT 6ypyaknun ynyamm 2a ra TeHr 6yncuH, geb gapas Kku-
nannuk. femak, arap 6mus ysokgaru maH6a (tongys, Kyéw) 6unaH Ttax-
puba yTkazaétraH 6yncak, y xonga 2a MaH6aHWHr 5 TUPKULW MapKasu-
Ja KolhnawraH HykTagaH Typub KysaTunaguraH 6ypuyaknu ynyaMuHm
oungnpagn (9.5-a pacm); arap KonaumaTtop épaamupa KysaTunaér-
raH 6ynca, y xonga 2a — MaHO6aHWHI Konaumatopgaru b nuMH3a map-
KasmpaH Typub KysaTunaguraH 6ypuyaknu ynyamumHu 6ungupagmn (9.5-6
pacm). Y xonga xam , 6y xonga xamMm MaH6aHu KorepeHT 6ynmaraH Ba
xakukKaTna HyKTaBuii maHb6anap Tynnamu ae6 xucobnaw MyMKWH; 6y
HYKTaBuWil maHbGanap fsiccy TYNKUHAAp Ynmkapagun, 6y TynkuHnap poHTH
2a bypuak uumpa ofuwraH 6yna-
an. by maH6anap 2abypuyak nuu-
na 6up-6upura HucbaTaH cUMKUTaH
6up katop 6up Xxun gudpakym-
OH MaH3apanap 6epagmn (cogga 6Yy-
ANWK YYyH anoxupa MaHb6anap
paBWaHANTUHK 6up xun geb xmcob-
nanmms).

9.5-pacmpaa MaHbGaHWHI yeTna-
pugaH xocun 6ynraH 6ow Mmakcu-
MYMAapHUHT BasusaTAapum Kypca-
TuAraH, 6y makcmmymnap 6u3 Tek-
WupaétraH MaHb6aHWHI MapKasuii
C HyKTacmgaH xocun 6ynraH 6oL
MakKCMMyMAaH WKKW TOMOHAa + a
6ypyaknm macotaga KohnawraH.
MaH6GaH»HI opanukgarum HykTana-
a) pn GepaauraH makcumymnap A 6u-

naH B opacupa xoinawagu. Arap

9.5- pacm. TwupkuwgaH xocun 6ynrad TUPKULL KEHT 63’/nca (7pHM @ =4,/ b
Audpakunsa; MaHba ynyamnapuHWHT Tab-

A C B A CB

P MUKOOP a AaH  KuumkK 6ynca),

Yy Xonaa MaHOaHWHT TacBupum MaH-

"0G—MaHb6aHVHT 6ypyaknn KeHrnuru. 2<p»2X/b— Y, _

MapKasuii'fHPaKLMOH MaKCUMYMHUHT 3HU, & — baHuHT ysmrau FeOMeprK xXuxart

AB MaHba u4ekcusnukpa oiinawrad xon; 6 —  aaH  AeApnu  yxuwatl 6yna.u.m, cba-
MaH6a KONAMMATOPHUHT (b JIMH3ACMHWHT 6oL

(hoKan TeKUCIUInas Xounawras xon. KaT ueTnapura 3aud AudpakyuoH



96* pacM. M3H6aHMHI Gypyaknu KeHrnyrm 2x 6ynraH xol-
[la KEHrNUrm b 6ynraH TupkuwaaH xocun 6ynraH gudgpak-
ums.

AXNUT Un3UK — MIHAHAUYAT T1CB1PU, MYUKTAP uasik -MTTUTTHT MAp-

Kasura xoiinawrad WyKTaHUH TacBUPWU, a — TUPKUN KeHT 6/nrar Xan,

® = \/b< a; 6—TpKnw avya Top 6ynraH >on, ¢ =7 %(b =»a; B -
T TMpKuw Top 6ynran xon, ¢ = X/b> a.

nonocanap (MKKMNamym makcumymnap') tapsmpa xowwus Ttywagu. Tup-
KWWHWHT KEHFNUMIW Kamas 6opraHy capu <popTtmb a ra siKMHNawagwu.
MaH6aHMHI TacBuMpu Tobopa Yannawmb, TaCBUPHUHI AU pakuma Xu-
cobura KeHramwin yHWUHI FeoOMeTPUK 3aMHWHI Tobopa KYNpokK Kuc-
MWHW 3rannain 6opagn. TuUpkW Xypga Top 6ynraHpa, sibHM ¢ 6ypuyak
a jaH aH4ya KaTTa 6ynraHfa gudpakymns xmucobura KeHranuw TacBup-
HWUHT TEOMETPUK 3HUAAH aHYya KaTTa 6Ynagun, okmbataa Kysatunagurau
MaH3apa HyKTaBuii maH6a 6epaguraH mMaH3apagaH 03 apk Kuiaau.
By xonnapga KysatunaguraH gudpakumoH maH3apanap 9.6-pacmpa
KypcaTunraH. HykTaBuiAi MaH6afaH xocun 6ynraH MaH3apaHW TacBUp-
NOBYM MYHKTUP 3rpu umsumk ¢ > a 6ynraHga aHu 2a 6ynraH maHb6agaH



X0Cun 6ynraH mMaH3apaHu TaCBUMPAOBYM IXJIUT 3rpn YM3MK GUnaH amanga
Kywunué ketagm. |

Epyfnnk man6an yJ'ILIaM!'IapVIHI/IHF audpakuMoH MaH3apara Kypca-
TafuraH TabCUPWHU HYPNAHULWHWUHT (a3ofa KACMaH KOTepeHTAnru
TywyHyacura (K. 22-8) acocnaHraH 6owka ycyn 6unaH aHuknaw Myw-
KWH. KeHr maH6agaH 5 Tupkuw Tekucnurura (K. 9.5-pacm) eTub ken-
raH épyfAMKHUHT KOFepeHTAUIrnuHU KYypub unmkamms. 22-8aa antunraH-
napra acocaH, alitmb YTunraH TEKUCAUKAArN KOTepeuTaAnK COXaCUHWHT
ynuamun 2/Kor = X]2a, 6y epaa 2a — maH6aHUHT Bypyaknm yndamnapw.
Arap 2/kor > bbynca, y xon4a TUPKULWIHUHT XaMMa HyKTanapu gespnu
TYNUK KOrepeHT 6Ynn6, EE 3kpaH Tekucaurugarn maHsapa HyKTaBui
maHb6agaH xocun 6ynraH maH3apa 6unaH (K. 9.6-B pacm) amanga 6up
XUn 6ynagu.- byHra Teckapu 6ynraH AUMUT X0Nja, AbHWM 2/ka < b
6ynraHga TUPKUWHWUHT 6up-6upmuaaH b ra HucbataH KMUMkK Mmacogaga
XoWnawraH HykTanapu korepeHT 6ynagun. LLYHWHT y4yH TacBUPHUHT
3HW KEHIUTU 2/xor 6YNTaH TUPKULWLIAAH XOCUN 6ynaguraH audpakums
6unaH aHuKnaHagn Ba 6ypuyaknu ynuamn k12lkoT= 2a ra TeHr 6ynagw,
AbHW MaHGaHWHI 6ypyaknu ynuyamnapu 6unaH 6upxunéynagn (K.9.6-
a pacm). WyHpan kunuob, EpyFAMKHUHT (ha3ofa KMCMaH KOTepeHTAuru
TywyH4yacufaH oinganaHraHumusga 613 onanH TONUATaH Xynocanapra
Kenauk; 6yHpali 6ynviumn onguHiaH KYpuHub TypraH 3gu.

42-8. T}fpu TypTOYpYaknu Ba ;0MpaBuMil Tewumknap Tydannm xocun
6ynraH andpakuus

Arap TUPKWULWIHWHT [ Y3YHAUTW YeKnn 6Yynca, SbHU TUPKULL TOMOH-
napu b Ba / 6ynraH Tyfpu TYpTOYpuUak 6ynca, y xonma TUPKULWHUHT
Y3YHAUTU AYyHanuwmnga xam AudpakuMoH MaH3apa KysaTunagu. by
X0N4a X0Cun 6ynaguraH MaH3apaHUHT YMyMUR KYpuHUWK 9.7-a pacmaa
TacBuMpfaHraH. TeWMWKHUHI WaKAu pacMHUHT YHI TOMOHAaru 6ypua-
rmaa KMYKuMHa oK TYFPUTYpPTOYpUYaK KMnmb KypcaTunraH; EpyFamKMaH-
6anm paBwaH EpuTUAraH KWYKUHa Tewuk (HyKTaBuin maHba) 6ynuo6,
y KaTTa NWH3aHUHT ¢oKycura xolinawraH. 40-§ fa 6aéH aTunraHura
acocaH, TYfpu TYpTOYpPYaAKHUHI , KNCKApOK TOMOHMUIa MOC KefyB4Yu
MyHanuwparn gudppakynoH MaHsapa KeHrpok 6ynagum. Telwwuk kBagpat
Waknmpa 6ynraHga mMaH3apa MKKana nyHanuwpga cuMMeTpuk 6ynaau.

By macanaHu rpaguk ycynpa edraHja TYNKUH (POHTU KUYUKTYFPU
TypTOypyaknap waknmjarn 3neMeHTnapra axpanagu; 06y TyFpu
TYypT6ypyaknap TewWWK CUPTUHU YHUHT WMKKana TOMOHWra napannen
6ynraH umsmknap 6unaH kKecraHga xocun 6ynagu. AudpaxkumsanaHrat
HYPHUHT WyHanuwuy Kyhugarmya aHuknaHagu. HypHUHT gactnabku
Tapkanuw NyHanuwuy opkanu TYFpu TYpTOYyp4yakKHWHT / Ba b TOMOHNa-
pura moc pasuwja napannen 6ynraH Tekucauknap yTkasamus. Y saktaa
andpakumsanaHraH HYPHWHE AYHANULWIW YHWUHT X03Mp antmb yTunraH
TeKucnmknapgarn npoekumanapu 6unaH pactnabku Tapkanuw inyHa-
nvwun opacmparu ) Ba @Oypyaknap opkanu xapaktepnaHagu. | $w
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9.7- parm. Tyfpu TypTOypyak (a) Ba goupa wakamngarn (6) TewmknapgaH Xocun
6ynraH gudpakums maHsapacw.

TyfFpn TYypTOypuak TOMOUNapuamHr HHcbatn 4,5 kabw .

= nX ékn b5IM ¢ = TX wapTtnapHu (by epga T Ba n—OYyTYyH coHnap)
KaHoat/laHTMpyBYM KyHa/luwyap WHTEHCUBAMK MWHUMYMAApUra, SbHU
thoTocypaTgarn kopa nonocanapra moc kenagu. TyFpu TypTOypUaku
TEeWWK TyFpucmparn macanaHu aHanuTUK paBulLfa evull KUAWH 3amac
Ba Oy uw 39-§pa KypcaTunraH cxema 6yinmya xan KUAMHULWKN MYMKWH.
VIHTEHCUBAUKHU XuMcobnawl HaTwxanapu kKyhugarn dopmyna 6unaH
npoganaHagu:
. _ 5112 (n b [UMp/>  s1n3 (A 1510 Yp/X) K
I, @ — >0 (n b5 d/A)2 (n/ 51N G/21)2

6y epga /0— pactnabku ¢©=0, )= 0 iyHanuw 6Yinnab kenaétrad
EPYFNMKHUHT 'MHTeHcuBanrn. Opfatpga ¢ Ba \3 yHuYa KaTTa 6ynmara-
HM yuyyH 8IM¢p=¢d Ba 3w \p= fged oMW MYMKWUH, Y X0naa
_ T B (aid/N) 812 (SUAX,) S
— 0 (nEupi)2 (nlvf)2 = {r2.2)

Tewwuk poupa waknupa 6YnraH Xxo/fHW Xucobnawl aH4ya KUWAWH.
MacanaHu rpauk ycynga euyuwlja LoMpaBuil TeWWKHW Mapanfnen uu-
3uKnap 6unaH TUAUM-TUAUM KUATaHUMWU3ZA 4YeTKu Tuaumnaap (mono-
canap)TewmnkK TYFpu TypTOypyak lWaknuga 6ynraHfarmjaH Kampok
ponb YAHaWWHW KYypaMu3;, TelWWK TYFpu TYypTOypuak wWaknanga 6yn-
raHja YeTKW MOMOCAHUHT Y3YHAUTU MapKasuii N3f3CaHUHT Y3YHAUTU-
ra TeHr 6ynap agw, LLyHUHr yyyH 6y Xxonga gumarpaMmma Tewwuk TYF-
pn TYypTOypuyak 6ynraH xongaru AuarpammagaH gapkau paBuwja
Y3YHAUTU 6Up Xun 6ynmaraH BeKTOpnapgaH Ty3unagwu.

Ly myHocabaT 6unaH amnauTyfgaHuW xucobnawigaru COHAM  HaTu-
Xanap xam 6upmyHya 60l kKavya yYumkaau*. OugpakunmoH MaH3apagaru
WHTEHCUBANK TAaKCUMOTUHWUHI rpaurn TyFpu TYypTOYpUaknm Tewuk

* Xucobna:mpga macana baccenb dym:{uasnlap;|ra kenTupunsgun.

12+



xonuparnra yxwagu, 6MpoK MakCUMyM Ba MUHUMYMIap O6BLEKTMB-
HWHT poKan TeKMcAnruja KOHUEHTPUK Xankanap waknupja xolinawaan
(k. 9.7-6 pacm); Kopa xankanapHWHI 6ypyaknu paguycu

0,61+ (T— 1)12

MyHocabaTfaH TakpubaH aHuKnaHagu, 6y epfa K — TEWWKHWHT pa-
anyen, T = 1,2, ... WyHpaait Knunnmb, TEWMKHUHT pagnycu KaHuyakaTTa
6ynca, gudpakyunMoH MaH3apa WyH4Ya Maiga 6ynagn. Kopa Ba @épyf
(Makcumym) xankanapHUHr 6ypyaknu pagunycnapuHUHT aHUKPOK KWUii-
maTtnapn 9.1-xapBanga 6epunraH.

OXuMprn ycTyH Typau TapTubam Makcumymnapgaru HUCOWUIA MHTEH-
CUBNNKHW KypcaTagu. byHAaH skuHparun MakCUMympaaék WHTEHCUBAUK
MapKasuin MakCUMYM WHTEHCUBAUTUHWUHT 2% WAaH KUYUK BYAnLN K-
puHNG Typnuéau.

Loupasuil Tewunk Tygannm xocun 6ynraHandpakums amangaxyga
MYXUMAUP, YYHKU /NMH3a Ba OOBLEKTMBAAPHUHI XamMma rapauluniapu
ogatha ainaHa waknupja 6ynagn, WYHUHT y4yH OonNTUK ac6obnappga 13
6epaguraH xofucanapHu TeKWUpULWIAa Xamuilla AOUPaBU Tewuk Ty-
thainmn xocmn 6ynraH gudpakynsHm abTnbopra onuw kKepak (K. XV 606).

9. 1-Xx agBan
Kopa Ba Epyf XankanapHuWkr 6ypuyaknu paguycnapu

MuHnmymnap Makcumymnap NHTEeHCUMBNUK
. 0,61 . =
ANp2= —+«K— N 51 o 0 1
1,12 . - 0,81,
5L
1,62 . . ’ 1,33
510 b3 = A 51N 3= — — X 0,0042
2,12 , . . 1,85
3N 4~ —4 — A 51 ¢hd = X 0,0016

43-§. Taycc gactanapu

40—42-8 nappa Ba VIl 606aa gudpakymoH xogucanap Tydainm
Xocun 6ynaguraH €puTUATaHAMKNap WYHAAA wapouTnap y4yH xucob-
NaHraH 3AuKKW, Oy wWapouTnapaa TYNKUH (QPOHTUHWUHT YnyamnapuHu
yerapanab TypraH 6yTyH TeWwuWK gaBoMuaa TYAKUH QPPOHTUHUHT amMnin-
Tygacu ysrapmaraH. Kyn xonnapga 6y wapT 6axapunmaingu. MacanaH,
arap TYNKWH Wynura yTKkasuw KoagpuuueHTn y3rapaguraH nnacTuHKa
Kyiunca, amnamtyga TYNKUH GPOHTM 6Yiinab y3rapuwinm MyMKUH. PaB-
WaHKU, SUPpaKYMoH xo4ucanapHUHI yMyMuil xoccanapn (andpakyms



9.8- pacM. a—TebpaHuwnap amnanTygacH TYNKWH (poHTU 6yiinab y3rapa-

OHTaH TYNKWH audpakumacuHn xmcob kunuwra goup: 6, B, I, — Ky3aTull

Tekucnurn 6unaH nasep opacmparn macoda xap Xun 6GynraH xonja WH-

TeHCcMBAWUIKM aycc KOHYHM 6yinya TakcMMMaHraH nasep factacMHu KyHpa-

NaHr KeCUMWHWHI hoTocypaTnapu; 4 — nasep JacTacMHWHI TUPKMLL Yera-
panaraH xonja OfIMHraH oTocypar.



fypuyarnm KaTTaIMTUHUHT TapTubm Kabu xoccanapu) aBBanrmya Konagu.
Bupok 6up Katop MyxuMm Xuxatnap Kyn y3rapagu.

EE Tekucnuk (9.8-a pacMm) TYNKWH (POHTUHWUHT CUPTU OYNCKH
Ba X', y’ HyKTafjaru TebpaHuwnap amnautygacu a0 (x', y') yHKLuA
6unaH aHuKnaHcuH. dpeHenb MOCTynaTMra acocaH KoopAuHaTanapwu
X, ¥, T 6ynraH M (x, y, T) Ky3aTull HyKTacugaru fanaéHnaHumw Tyn-
KWH (pOHTWM 6Yina6 oNuWHraH WHTerpan KypuHuwuaa wudoaanaHagm
(k. 33-8 Ba (33.1) thopmyna):

5 |] a°ly "1l «b (ol— kr) fix'cly’, . (43.1)

r=V r2+ (x —x"2+ (y—y")2,

6y eppa r— (x', y', 0) HykTagaH M (X, y, ) HyKTaraya 6YynraH
macota. (43.1) paru uHTerpan octugarn udoga EE Tekucnukgaru Tyn-
KUH (POHTUHWMHT #x!idly' 3neMeHTMAaH uUukkaH [toiireHc — ®peHenb
MKKWAaMum TYNAKMHU Tydaiinm M HykKTajga xocun 6YnraH TebpaHULLHW
TaBcunanan. Arap a 0(x', y) QyHKUUS 0< y' </ co-
xafa HongaH dapknu 6ynuné, yHAa Y3 KuAMaTUHK y3rapTupmaca, y Xon-
fa (43.1) myHoeabaT, paBllaHKW, TOMOHAapu b Ba | 6ynraH Tyfpu
TYypTOypyak wWwaknugarn Tewnk Tydainnm xoemn 6ynaguraH (K. 42-8)
AndpakunsHU TaBcudnangn.

KynuHuya TYNKWH (GPOHTW Tekucaurugarn amnamTypaHuHr [aycc
(YHKUMACU OpKaiu, SbHK

a (x', y') = agexp {— (x'2+ y'2l2wi] (43.2)

(YHKUMS opKanu TaBcuiaHagufaH TakCUMOTM 6GunaH ww  Kypuwra
TYFpu Kenagu. PaBlwiaHku, w0 MUKAOP X', Y' HUHT Y3rapuill cOXacuHm
aHuknangm, 6y coxaja TebpaHULWNAPHUHT a2 (X', y') ra mponopuuoHan
6YynraH UHTEHCUBAUTU YHUHT X' = 0, y' =0 ga spuwaguraH makcuman
a KuiimaTmgaH e mapta Kamaagu. LyHpaii kunm6, T0 mukgop EE Te-
KUCMUKAArN TYNKWHHUHT 3HEPrusicu TYMaHraH COXaHWHI Ynyamna-
pUHU XapakTepnangw; 6yHgaH 6yéH WO MUKAOP WMHTEHCUBAWK Taucu-
MOTWHUHT KeHrnurn fae6 atanagn. Amnnutyga (43.2) KOHYH 06Yyiiunya
y3rapraH xonga gudpakuuMoH xoamucanap KynruHa gumdpakymoH maca-
nanapHu KuécaH OCOH aHanuW3 KUauWra MMKOH 6epyBYM KaTop axoinob
Xycycustnapra ara 6ynagu. Xakukatga nasepnap 371eKTPOMarHuTuK
TYNKWHNap ynkapraHga amnnmtyga (43.2) KOHYH 6yinMua TakcumnaHagm.

ABBano ®payHroepHMHr AK-hpakuMoH XoAucanapuHu Kypub um-
kamuns. by xonga (43.1) garn 1lr KynanTyBunM JOMMMUIA Ba \)r ra TeHr
fe6 xucobnab sar N r fgeb dapas kunmb, \/r HW uHTerpan 6enrucu-
faHTaWwkKapura Ymkapuw MyMKUH. KOCUMHYCHUHT apryMmeHTUgaru rMmumk-
[JOPHUHT YpHUTa YHWUHI Takpuoui

rexr0— (xx’ +yy'

KUAMaTUHWU KYAUW MYMKUH; 6y epga 2 > wolX Ba r0= OM. YHga
(43.1) HM wuHTerpannabd, Kynmparn HaTvKaHW TONamus:



5= 21 a" exp $ (Aa'ogz x2+ r@] co3 (col — kr0). (43.3)
r 2r !

(43.3) myHocabaT gudpakuymsanaHraH TYNKWUHHUHT chepuk TYNKUH 3KaH-
nMruHn eunampagm (r0—cons!; cuptaa asa ysrapmaiigum), amnauTypga-
HUHT TYNKWH (POHTM 6Yiinab TakcMMOTU YKKa HucbaTaH CUMMETPUK
6ynn6, y xam [ayCCHUHT

exp [— (x2+ y212m)2] (43.4)
(YHKLMACK OpKanu aHWKNaHafW, YHUHT 10 KEHTIUTK
r 1 X
40 =
8Kn 6ypuak ynyosuga
- = A’ 7w &bo (43.5)

WyHgan kunnb, gudpakuumsnaHraH TYNKWH 3SHEPTUACUHUHT 6oL
KMCMU X TYNKUH Y3YHAUTUHUHT EE Tekmcnmkgarn byl TAKCUMOT KeHr-
aurnra Hucbatm 6unaH aHuknaHaguraH 6ypuyaknap wuuga TynnaHraH
6Yynagn. buHobapuH, ®PpayHrohepHUHr AUGpPakLMOH XxoamncanapuHUHT
41 - Ba 42-8 napfa TUpKWLW Ba TYFpu TYypTOypuak wWaknaugarn Tewuk
Tyaitnn xocun 6ynraH gudpakymsa muconmpa TONUATaH acocuii Ko-
HYHW 6y xonga xam Tyfpu 6ynaamn. (43.5) myHocabaTHM KBagpaTTeLl nK-
JaH xocun 6ynraH gndpakuma xonuga YyHra yxuwaw 6ynraH

b= x2Yb

MyHocabaTra MMKAOP XUXaTAaH COAULLITUPraHfa TUPKULWHUHT b KeHT-
AUTUHKM 2Ww0 6unaH CoNMWTUPULL NO3MM, AbHU amnauTyganap [aycc
KOHYHMW 6Yiinya TakCMMnaHraHga aAnppakymoH MakCUMYMHUHT 6ypyaknu
KEHFAUTU TYFPU TYPTOYPUYAKNN TAaKCMMCT XonugarngaH n;2 mapra KW4mkK
6ynap aKaH.

(43.4) thopmyna 6unaH TaBCcunaHaguraH gudpakunMoH mMaH3apa gu-
thpakyuusa 6ypyarnm Honra TeHr KuimatugaH 6ownabé opTraHga MHTEHCUB-
NVKHWUHT MOHOTOH paBulIfa Kamaimwu 6unaH, SbHU UHTEHCUBAUTHK
Ho/Mra TeHr 6ynraH ocumnnsumanap Ba ymsnknap (TelwukK goupa Liak-
nnga 6ynraHfarn ainaHanap Ba TewWWK KBajpaT waknupga 6ynraHaaru
ynsnknap) 6ynmacnmru 6unaH, WYHUHTAEK «KAHOTAa» WHTEHCUBIMWK-
HUHT Te3 Kamaiuwm 6unaH xapaktepnaHagu. by cudatnapHUHr xam-
macu onTuk ac6obnapga xypaa goinganmamp, 6av3aH aca EE TeKUCAUK-
HWHI 4eTPOK KUcmnapmga TYNKWUH aTainab CyHbuil paBuwwfa cycantu-
punagu (anofusauus KuamHagw).

Kypnb umkmnaétraH XOMHWUHI 3HI @XKO0NUG XyCyCcMATM WyHAaH W6o-
paTtku, amnauTtyga EE Tekucnukga (r = 0) Ba ®payHrodep 30Hacufia-
rmHa (r~>1094) amac, 6ankm EE 6unaH M KysaTuw HyKTacu opacu-
jarn xamma macoanapga xam [aycc KOHYHW 6yiimya TakcumnaHagw.



XUCOBHUHT KypcaTulimMya, I HUHT UXTUEPUIA KuiimaTnapuga Kyhnparu
MyHocabaT ypuHau 6ynaaum (K. 72-Mallk):
2

25 o *+ @1 ‘., n2+r/2 1
5= Ta0A , = -exp -—- c05 K (2+ y—a'l
r' *2 r

(43.6)

V2= 0+ (2'Mga0)2, /1?7=2 + (kK LLb)Z?, a=kTO0T.

PaBlwaHku, ™ Mukaop EE akpaHfaH r macodagarm MaifoH WHTEH-
CUBAUTUHUHT [aycC KOHYHMW GYiinya TaKCUMOTUHUHT KeHraurugup. (43.6)
MyHOocabaTra acocaH, r Macodagaru TakCUMOT KeHFAUTUHWUHT KBagpaTu
facTnabku KeHrMKHUHI KBagpaTtu (8%0) 6unaH ®payHrogep Audpakumns-
cura oug gopmyna 6yimya xucobnab tonmnaguraH r '’k 0 KEHINIUK KBaj-
PaTUHUHT ANFuHAUCUTa TeHr ((43.5) ra conMWTMPUHT). r->00 Aa (amanga

KX = 2011, ga) T Mukgop ®payHrodsp gudpakumacura xapak-
Tepan 6YAraH r!kT0 KUAMATMra WHTUNAAW. 1 HUHT  KUYUK  (bHK
2« ®0) KuiAMaTnapuga T KEHTMK ra ainaHagu. EE paH y30kK-
nawuaraHfa WMHTEHCUBAUK TaKCUMOTW KEHTAUTUHWUHE y3rapuwmn 9.8- a
pacmpa KypcatunraH, 6y epga NyHKTMp umsuknap (runep6onanap) KeHr-
AUrY MHr optu6, dpayHrodep audpakymscu xonugaru rlkxOo knilmatura
(WTPUX-NYHKTUP YM3MKNAP) aCUMATOTMK paBuLifa AKMHAAHULIWHW Kypca-
Tagu; I = k<l = 20 [/, macotaHm wapTam pasumwpga PpeHenb, Ba
dpayHropepHUHr AUpPaKkLUMOH MaH3apanapu coxanapu opacugaru 4erapa
cuatmga Kabyn Kuamw MYMKWH. 1 = k wl 6ynraHga KEHT UK K;0
KeHrnMKgaH \ 2 maprta (apk Kunagu.

TYNKUHHUHT (43.6) MyHocabaT 6unaH aHuWKnaHaguraH asacu

r+ (xr+ y2,'2H = cow*

TeHrnamanu cuptga Y3 KuiMaTWHW y3rapTupMmaign. X2+ y2 HUHT Kui-
maTnapu Kuumk 6ynraHga 6y TeHrnama crpaHu wudopanangn, 6y xon-
fa A Mukaop cepuk TYNKUH (POHTUHUHE 3rpuauk paguycu 6ynagu.

KTo 6ynraHga 6ynagn, 6y aca ®payHrodep Aupakumacu-
ra moc kenagu. Arap rC &  6ynca (dpeHenb gudpakumsacu), y xonga
KA (kw)o)2r 6ynn6, r-*0 ga TYNKUH (POHTM fAccu 6Ynagn. Irpunmk
paguycum Y3MHUHT  AT\n= 2k MVHUMaN KUAMATUra r HUHT KT* Ta
TEHr KuiimaTuaa, AibHM ®peHenb MaH3apacu coxacu 6unaH @ payHrodgep
MaH3apacu coxacu ypTacuparu uyerapaja 3pullagu.

r macotaHn Yy3raptupmain kongupub, 33, 34-8 napga 6aéH aTunarad
koupanapra MyBagpuK paeuwga EE Tekucnukga PpeHenb 30Hanapu

acaiMn3. ®peHeNHUHr T-30HACUHWHT paguycu Kyiimaarnyda wudopgana-
Haau:

rT= ] 2nrr!k = YKrT, T=1 2



Arap 6y eppa r = kriol ge6 oncak, 6y Macoda yu4yH
rtc=1 n1 Y 2u4d

6ynagn, sbHW ®peHenHWHT GUPUHYM 30HACUHWHT paanycu EE  Tekuc-
NUKZArn amnanTyAa TakCUMOTUHUHT A 2 w0 ra TeHr G6YnraH KeHr/H-

rmgaH V 5 mapTa opTuk. EE TekucnuMkpaH sHaja y3oknaliraHja Maii-
[OOH KOHLEHTpaLUsiCu COXAaCUHWHI ynyamnapu ®peHeNHUHr 6upuMHYM 30-
Hacu paguycuaaH aHya Kuuuk 6ynagu. rr 6unaH w0 opacugarn 6y
MyHocabaT ®payHrogep AndpakuMACUHWUHT acocuini anomaTngmp. AKCWH-
4ya, 2 HykTa EE TeKMCcAMKKa SIKMHMalWraHja TaluH T Taptubnu dpe-

Hefb 30HaNAPUMHWUHT  paguycnapu Kamasau, SbHU K oynraHaa
amnauTyganap TakKCUMOTUHUHT Y 2 ra TeHr KeHraurura ®peHen-

HUHT KYyn 30Hanapu (TaxMuHaH KW~/Ar JoHa 30Ha) Xoinawagnm Ba Oy
xonga EE TeKMCAUKAAH"NYHT TOMOHAA TY/NKWH TapkanuwuHu PpeHenb
metoan (K. 33-8) 6yiiMua TeKWUPULI MYMKWH.

®payHroep AMDPAKULUACUHUHT UMUT X0Auaarun Kabu, 1  HUHT
®peHenb gndpakuuacura TYFpPU  KenaguraH KAYWK Kuimatnapupga
amnauTtypanap Faycc KOHyHU 6yiinva TakcMmnaHraHga WMHTEHCUB/IUK OC-
uunnaumanapn 6ynmangu; Mabaymku, 6y ocuuanauuanap TYAKUH
(hpoHTMAAH amMnNAnTyfanapu TaXMUHaH TeHr 6yaraH KUCM axpaTtajurad
TeWwmnKnapgaH Xocun 6ynraH audpakuuanap YYyH XapakKTepnangup
(k. 36, 37-8). by hapkka 0 HykKTajgaH y3oknawmnraHja MaioH amniu-
Tyaacu KamaMWUHWUHT [aycc KOHYHM 6Yyiinuya XMcob KWIMHULWIKN 3mac,
6ankn acta-CeKuH Kamaiuwmy cabab 6ynraH. XakumkaTaH xaM, I KUYUK
O6YnraH X0MHW, AbHW 3KpaHAarn Tewukpaguycu ®peHenHUHT BUpUHYK
30Hacu paguycumpaH aHdya KatTa 6ynaguraH XonHW Kypub umkamus Ba
M HYKTaHM TeoMeTpMK COSi yerapacuM SIKMHUra Kyamu3. PaBllaHKw,
y xonga M HykTajaru fanaéHMaHUWHU TEWUKHUHT Kapama-KapLiu
yeTuaaH KenaguraH WKKMNaMuu TYAKUHNQpHW 3bTubOpra onmam xu-
cobnawl MyMKWH, SibHW 4YeTW TYFPWM UYU3UKAWM OYNraH 3KpaHgaH XOCwn
6ynraH gudpakuusHU aHanuM3 KUAULW HaTuxanapupaH qoliganaHuL
MYMKWUH (K. 36, 37-8). 8.20-pacmjga TacBupnaHraH gupakunmoH maH3a-
pajgaru WHTEHCUBAWMK TebpaHuWwnapy Ky3aTull HYKTACUHUHI 3KpaH
yeTMfaH ys3oknawa 6opraHu capu uwra ®OpeHeNHWHT XY(PT Ba TOK
30Hanapu (TYyFpupoFu, TUAMMIAPN) OUPUH-KETUH TYLINLWMN HaTuXacmpaa
xocun 6ynap agu; ®peHeNHUHT XY(HT Ba TOK 30HanapupaH kKenagurad
TYNKWHNap hasacn PpeHEeNHWHT GUPUHUM 30HACU TYNKUHUHWUHTI(a3a-
cugaH (T — 1)n mukgopra apk Kunagu, sbHU XYHT 30Hanap Kysatuuw
HyKTacumga épuTUAraHNMKHU KamailTupagu, TOK 30Hanap 3aca éputun-
raHnuKHU opTTmpagu (8.20-pacmMpary MUHUMYM Ba MaKcUMymaap).
ByHAa Wy Hapca MyXMMKKW, rapum KeTMa-KeT TypraH 30HanapfjaH kKena-
AvraH TYNKWHNap amnautyjacu T HOMep opTuwim 6unaH ysrapca-Aa,
O6UpPOK Xyfa CeKUH y3rapaau. Arap TeWUKIM 3kpaH 6Yynmai, EE Te-
Kucnukgarn mangoH (k. 9.8-pacm) Ox YK 6yiinab y3rapca, y xonga



M HyKTa cu/mkuraHfa, macanaH Or yKka TOMOH cumkuraHga 6y Hyk-
Tara ®peHeNHUHT AHTU 30HacuAaH TYNKUH KennmbruHa kKonmai, 6anku
®peHeNHUHI KUYMK HOMep/W 30HanapujaH Ba alHukca M HyKTa Kap-
wuenga TypraH OupMHYM  30HaAcMfaH KenaguraH TYAKUHAAPHUHT
aMmnauTyganapu xam optagu. OknbaTaa MKKUHYM DaKTOPHUHT TabCcupwu
OUPUHYM (PaKTOPHWHT TabCUMpWUAAH KYUYNMpoK 6Ynmb, M HyKTagaru
pUTUATAHNMK MOHOTOH paBuLWIAa y3rapagw.

WyHpgah kunub, reoMeTpuk cosfi AKMHMAA ANGPAKLUOH nofiocanap
XO0CWM BYNNWN TYNKUH PPOHTU KECUMUHUK Tewunrn 6op HowaddodakpaH
yerapanaraH Xx0n Y4yH XapakTepnaugup. TebpaHuwnap amnanTygacu
acTa-CeKMH KamasguraH Xon xam TYAKUH QPOHTUHUHT 6upop 3 (eKkTms
yerapanaHuwunra 3KBMBaneHTAup; 6y xonga AUGpPaKUUOH Xoaucanap
JAaCTaHWHT KYHAANnaHr KeCMMWHW KeHramTupagu Xonoc, EpuTuaraHnu-
TMHUHT KWAMaTW KaTTa €KW KUYmK 6ynraH coxanapHWHIOWPUH-KETUH
Kenuwiun KysaTunmaingun. by xon KysaTull TeKUCIUTMHU KeTMa-KeT VY3-
rapTupub renuin-Heo«u nasep BocMTacMga onuHradH dortocypartnapga
(9.8-6, B, I pacM) AXwWK KYpUHMG Typubamn. 9.8-pacmpgarun g cypart gac-
TaHu EE Tekmcnumkpa xaBpcu3 ycTapa TUFnapujaH Xocun 6YnraHTup-
KWW 6unaH yerapanaraHfjaH KeiuH oNMHraH;6yHUHroknbatngaxapak-
Tepnu AudpakumMoH nonocanap xocun 6ynraH (9.7-a pacMmra conuwTu-
PUHT).

lyacc pgactacum gudpakyuoH xopucanapHuHr 38-8 pa 6aéH atunrad
ANPEHY3MOH TankKUHUTa axXolmnomucon 6ynaan. by npuHuunra Mmyeoduk,
andpakunaHn TYNKUH (DPOHTUHUHI MyxuTAa Tapkana 6opraHu capu
MaligoH aMNANTYAACMHUHT POHT 6Yiinad gnddysmanaHuwmym HaTuxacu
fLe6 kapaw MyMKUH. Arap TYNKUH (DPOHTUHWUHI KeTMa-kKeT/arannarad
BasmaTnapura gngdysma 6ownaHraHgaH KeimH KeTma-KeT KefiraH namnt-
nap moc kunub kyiunca, Faycc gactacMHUHI 9.8-pacMpa KypcaTu/ras
AV pakLMoH KeHraiuw MaH3apacu gudgysmanaHyByun 3appanap 3uu-
NUTUHWUHT (Da30BUIA TaKCUMOTMHU YMHAKAM aKC 3TTUpaju.

OnpakunoH MacanaHuHr tokopuga 06aéH aTuaraH aHukK edymMmupaH
®peHenb noctynatmHu (K. 38-8) aHuknawTMpuw Makcagupa (oiigana-
HUW MyMKUH. (43.6) ¢opmynaga 2= 0 peb apa3 Kkunamus, y BakTaa

8~ T ao exP [— (x* + ¥Y2/2a,0] co3 (@*—V » (43.7)

6ynagu. LWy 6unaH 6upra 2= 0 6ynraHga 5 fanaéHnaHuw EE Tekuc-
NVKKA YangaH KenaguraH TYNKUMHra MOC KenaguraH KuiiMaT onuvwn Ke-
paK, SibHU

5= 5 exp [— (x2+ y2 2w\] co3 . (43.8)
OXMpru WMKKW MyHOCabaTHW CONMLITMPULLAAH WY Hapca KypuHaguku, EE
TEKUCIMKHUHT X'y 371eMeHTW uuKapaguraH WKKWAamuum TYAKUHNap-

HWHT a0 amnauTygacu 6y TeKUCAUKgaru épyFnauk TebpaHWLLINapUHUHT 50
amnauTygacura

a°= 25=T 5 (43.9)



MyHOcabaT opkanu 60fnaHraH. YHpaH Tawkapu, n/2 ra TeHr 6ynarad
(hasanap CUMKULIUHUHT 60opavMru pean EpyFAnK TYNKWHNapu 6unad
@D peHeNHUHT MKKUNamMuu TYAKWHAapyW ypTacupa (asanap CUMKUTaAHUHN
oungupagn. LWWyHuHr yyyH 38-8 pna BEKTOp [AuarpammaHu Kypub uu-
KMWAa 4YMkapuaraH Xysnocara MyBOPMK paBuLIfa, WKKUAaMuu TYNKUHAAp
MaHO6aUHUHT hasanapuHn EpyfanK TYNKUHNApPUHUHT (asanapuiaH
Kagap optuk ge6 onuuw, abHM (43.1) cdopmynagarm KOCUHYCHWHE apry-
MeHTMra X2 n xaf KyLWul 031M.

OnpakumoH MaH3apaHu Xucob Kuauwpga MangoHHUMHE AacTnabku
TakCcUMOTU  cugaTuga EE Tekucnukparu TakCUMOT ONIMHTaH 3gu; EE
TeKucAukaa TYNKUH QPPOHTM Accu 6Yynn6, TaKCUMMOT KEHTINTU MUHUMAnN
3an. PaBWwaHKN, MaiJOHHUHT Xap KaHAal TeKMCAMKAarn TaKkCUMOTUHM
6epunraH (Ekn gactnabku) TakCMMOT Aeb onuw MyMKWH, 6GyHAa 6YTyH
thasofa EpyFNMK TebpaHMWIapuHU Xucobnaw aBBanruM HaTuanapra
onnb Kenuwu Kepak. By alTwnraHnapjaH MyxuMm Xynoca Kenmb uu-
Kagu: arap 6upop xoinga TYNKUH GPOHTU chepnk 6Ynn6, MailfoH amnaun-
TYAACMHUHT TakcumoTu [aycc arpM u4m3nfu waknuga 6ynca, y xonpga
6y xoccanap 6yTyH (asoga y3rapmaingu, akat TYNKUH (OPOHTUHUHT
3rpuAuK paguycu Ba aMnauTyga TaKCUMOTUHWUHI KEHFAUTUTUHa Y3-
rapagu. by Typgaru TynkuH [aycc TynkuHu €ku [aycc gacTacu aeb
atanagn. >XymnagaH, 6owpa gactnabkum TakCcMmoT cudatmga Kabyn
KunuHraH EE Tekucnukpgaru maingoH EE ra vangaH kenagurad [aycc
TYNAKUHU xucobura pean XOCUA KUAUHULIU MYMKWH.

AWTMG YTUATaH MY/iOXa3aHW TYWYHTUpPWLW Y4uyH [aycc gacTacuHu
naean KOMNKa MH3a BOCUTAcMAa KaHAam Y3rapTUPULIHKN KYPUo6 YMKaMns.
ATrap /NWH3aHWHT KYHAanaHr ynyamnaapu etapnuM4ya KatTa 6yncakwm,
laycc pacTaCcMHUHI NuH3aga AurdparmManaHuwn 3bTubopra ONUH-
mMaca, y X0nja /IMH3aHUHT TabCUPU TYAKUH POHTUHUHT 3rPUANTUHU
1// mukgopra y3raptupagu, 6y epga / — AUH3AHUHT POKYC Macodacu

9.9- pacm. [aycc pactacuHu mpean’ pasuvwija tonxa 1, NMH3a-
HUHT Y3rapTupuiin.

2, — NWH3ajan yTuwaam ONAUHIM  Ba YTraHAaM KeWxXKrB TYNKWH
thpoHTNapu.



(9.9-pacMm). JluH3a 1 — 7. TEKUCAUKAA TypraH 6YncuH. Y xonga nvMH3a-
faH yTuwpaaH ongmH [aycc gacTaCMHUHI asacu nMH3a Tekucauruga

o2+ \c

ugogara, NMH3agaH yTraHaaH KeluH

o3+ y2
—K 17 +
“| s At =

ngopara TeHr 6ynaan. byHpa amnauTyfga TakcumoTw Y3rapmangu. bu-
HoGapuH, NMH3agaH yTraHgaH KeilHH xam gacTa [aycc pgactacum 6ynra-
HWYa KonaBepafu, O6UpOX YHUHT TYNKUH (POHTUHUHT 77" 3rpuauk pa-
anycu

11 1

K'~ K /
MyHocabaTnaH aHuKnaHagu. Arap fMH3a eTapauuya Kuckava (oKycnu Ba
/ < 6ynca, y xonga 7?7 < 0 6ynagu, AbHW NMH3agaH yTraHgaH Ke-
AMH TYNKWUH (POHTU 3rPUAMTUHUHI WLIOpacuM NWMH3ajaH yTmacgaH of-
OVUHTU 3TPUAUTMHUMHT uwopacuiaH 6owkava 6ynaam Ba [aycc pgacTacu
ANFHNYBYM TYNKUH Wwaknuga 6ynaan (K. 9.9-pacm).

44-8. VIKkn TupKMWAaH Xocun 6ynraH audpaxuyus

Tupkuwpaad xocun 6ynaguraH gudpakuma xogucacuHm 9.2-pacmpa
KypcaTtuaraH cxema 6yiinya saHa Kypu6 umkamus. AuppakumoH Makcu-
MYM Ba MUWHWMYMIAPHWUHT Ba3uATW TUPKWULWHUHT BasuaTura 6OFNIMK
6ynmann, YyHKM MakCUMYMAapHUHT Ba3uATU AU pakunanaHraH épys-
NVKHUHT KYMPOK KUCMW tOpaguraH iyHanuw 6unaH aHuknaHagu. LLy-
HWHT YYYH TUPKWULWHW Yy3-Y3ura napannen KydyumpraHga AMQpakuuoH
MaH3apaja Xe4y kaHgain ysrapuw 6ynmangu. Arap waddod 6ynmaran
TycukKaa 6up XMn MKKUTa napannen TUPKWW ovunrad 6ynca, 6y Tup-
Knwnap 6mp-6MPUHMHT ycTura TywyBuM 6up Xun gudpakynmoH maH3a-
panap xocun kKunagu, 6YHWHr HaTuKacupa Makcumymnaap LyHra Moc
paBuwaa Kyvyaagu. Bupok xakmkatga MaH3apa Mypakkabpok 6Ynu6
UnKagM, UYHKUM OUPUHYM Ba UKKUHYM TUPKULLINApAaH KenaéTrad

TYNKUHNAPHWHT  y3ap0o  WHTepde-
peHuMUACMHU 3bTUOOPra OnuLl Ke-
pak.

KK Tycukaa KeHraurum b Ba
opacuparn macoga a 6ynraH MKKu
TUpkuw (9.10-pacm) ougmnk, neb da-
pa3 Kunannuk; TUpKULINap opacu
Howadpop Ba a + b= ih. Pab-
WaHKN, MUHUMYM/ap aBBanrun Xow-

9. 10- pacm. Mkkn napannen TupkuwgaH napuga 6ynagn, UYyHKW TUPKULL-
xocun 6ynraH gudkpaumsaga 60w Mak- nn py X.,Nun -gn FNANK 100O0M-
cMMymndp Ba KyllMmMya MuHumymnap- JlapfaH Xedoupwu pg;FJ'IVIK H00oop
HUHT BasWATMHU aHuWKnawra Aoup. manguran nyHanuwnapra TUpKNLL-



nap HKKuTa 6ynraHga xam épyfauk Tywmahgu. BHpokK, yHAaH Tallka-
Py, UKKU TUPKWULIAAH TyWwaéTrad TebpaHuwnap ysapo eduvwaguraH iny-
Hanuwnap xam 6op. by #yHanuwnap, paBwaHKW, WKKana TUPKWLL-
HWHI TEeruwnum HykKTanapugaH kenaétraH TYNKUHNAPHWUHT WAYn dapku
AL, 32X, ... 6YynaguraH WyHanuwnapgmp 9.10-pacmpgaH KYpuUHMLWKYa,
6YyHOail nyHanuwnap

MP = MW 3lMNd =: r/r k- oo

ABHU
(151N = r/2X, 725, 521, . .. (44.1)
WwapthaH aHukKnaHagn. AKCUHYA,
M51Mh = X, 2X, ... (44.2)

lapTaaH aHuMknaHagurad WyHanuwnapga 6up THPKWLWHWHE TabCUpU WK-
KUHYN TUPKULWHUWHT TabCUPUHWU KydailTupagw, wy Tydainm 06y nyHa-
Avwnapra 6ow MrkcMuM/AM.rap Mo3 kanagu. LWyHpaid  kunnb, TYAuK
MaH3apa Kyiugaru wapTtnapjaH aHuknaHagu:

[acTnabkm MUHUMYMAap b3w 9= X, 2X,  3X, ...,
KyWwmmya MUHUMYMnap nu\n'y = /g, 32V 52X ...,
6ol Makcumymnap nsN®'= 0, X 2X, 3% ...,

AbHU MKKWUTa 60 MakcMMyM opacuja buTTa KywumMya MUHUMYM XOWi-
nawagun. Oactnabku (6up TUpKMWAAH Xocun 6YnraH) MWHUMYyMAap
opacupgarn macoa TUPKULWHUHT b KeHranrura 60FnmK. Arap b KeHramk
i flaH aH4Yya KMYMK (AbHWM Tupkuwnap 6mup-6upuaaH y3ok sa Top) 6ynca,
y X0n4a Aactnabkum WKKW MUHUMYM Opacura KYynruHa SHru MUHAMYM
Ba MaKCMMyM/ap XOWnawuiy MyMKUWH.

9.11-pacmpgaru arpu Yu3MK WHTEHCUBAUK TakKCUMOTWHW KypcaTagm.
Pacmpgarn nyHKTMPN 4YM3NK MKKana TUPKUL Y3apo KorepeHT 6YnmaraH

9.11- pacc 51p-6«a«an 4 Ba KeHraurn b 6yn*
raH MKk aapsnnrn Tapkln;H ~rn 5/aral WHTEHCUB-
JINK TaKCUMOTHW.

MYHKTUP 3rpH YM3MK TAPKULMA K3Ireoaur )?)T»ural épy?nl< 6Anrn Epatuw  xonura
TBIUWAKW, AXNaT 3rpu YK3MK KOrrpsur 1'y k 6unguy épntam-n Terunn.l. 01 — 20B.



EpyfFnuk pactanapu 6unaH €puTuAraH xonga MkKkana TUpkuw 6epaau-
raH WHTEHCUBAUKAAPHUHT KYWWANLWINTA MOC KefnraH 6ynap agn. Axaut
3rpy YM3UK 3Ca MHTEHCUBAUKNAPHUHI XaKUKWUA TaKCMMOTUHM TacBuUp-
nangn. TupkuwnapgaH ytaguraH Ba 0y arpu umsumknap 6unaH abce-
uuccanap YKu opacufia >XoinawiraH to3nap OpkKanu aHuWKnaHaguraH
yMyMUii 8pyFanK OKMMNapu MKKana xonga xam 6up xun 6ynn6 kona-
BEpULLIN Kepak, anbatTa.

Tupkuwnap opacugarn macoa opTraHfa anoxufa Makcumymnap
3HCU3POK 6Ynn6, 6up-6upura AKUH Typagu, NeKWH antmé yTunraH 103
y3rapmanan. Tupkuw 6uTTa 6YnraH xonga Mapkasuil Makcumym éH
TOMOHAAry MakCcuMyMmnapfaH aH4ya WHTEHCUBPOK BYAraHu yuyyH6upxun
TUpKULWNAap WKKUTa 6ynraH xonga GyTyH EpyfFnuMK Mmapkasuii Makcu-
MyM coxacura, abHU 3T $= =K/b wapt (K. 9.11-pacm) 6unaH aHuk-
NnaHaguraH 4yerapa nuura tynnaHagau. LWWyHaain kunun6, acocuii gugpak-
UMOH MaH3apaHUHT 6ypuyaknum keHrnuru 2A/b ra TeHr.

45-8. Paneit nHTepdepomeTpu. HONAy3snapHUHT 6Gypyaknnm guameTpUHK
ynuaw

MKKW TUpkKuwAaaH Xxocun 6ynraH audpakuyms 6usra gugpakumoH
naHXapaHu ypraHuwra ytuwumusra épgam 6epuwn 6unaH éupra ysm-
HUHT Typau Xun GU3MK ynyawnapaa KyanaHulinapu >XuxatugaH Xam
6eBocuTa axammuaTra ara.

FOHTHUHT KaTTa Tapuxuil axamuaTra ara 6ynraH mawxyp uHtepge-
peHuunoH Taxpubacu (K. 16-8) MKKM TUpPKMLWGaH XoCun 6ynraH gudpak-
ums xonura Moc kenaau. by xongaH Paneii- oaanii nHTepdepeHLMoH
(Bkn pndpakumoH) petpakToMeTp Kypulwiaa doiganadHrad, 6y pegpak-
TOMETpAa MHTepdepeHUUANalyBYn WKKU HYpP ACCU TYNKUHHUHT UKKK
TUPKULWAAH AupakuuanaHuwmnm HaTuxacuga xocun 6ynagu. Paneit
NHTEpP(epoOMeTPUHUHI cxemacu 9.12-pacmpa KypcatuaraH. PaBlwaH
gpuTtuaraH 5 TupkKuL 06bEKTUBHUWHI (hOKan Tekucaurupa xolinaw-
raH épyfniuk maHb6anm xucobnaHagw, 00BEKTUBHU WKKWU TUPKULLK
AB 3KpaH Tycub6 Typaawu, 3KpaHgaH KeilnH pepakTOMETPHUHT Ba
4. Hallnapu Typagu. MKKUHYM 00bEKTUBHUHT (hoKan TeKMcnmrmuaa
AndpakuMoH mMaH3apa xocun 6ynagu, 6y maHzapa Ky4au ayna opkanu
Kapab kypunagu. HainapgaH 6uTTtacmpgaru MOAAAHWHT CUHAUPULL
KypcaTKuuu y3rapraHfja maHsapa cypunagu.

ACBOGHUHT acocuii KaMUYuMAUTK WYyHAAKU, AB 3KpaHAarun TUPKWLL-
nap opacugaru macoda  Ba HallnapHu ypHaTULW MYMKWH 6Ynaguran

9.12-pacm. Paneilt unHTep-
(hepOMETPUHUHT  cXemacwu.



9.13- pacm. HOnpys-
nap opacugaru 6yp-
Yakim  macodaHu

EKN  ONAY3NaPHUHT
6ypuyaknu gnametrpu-
HW aHuKnawra myn-
xXannaHraH ®un3o —
MalikenbcoH MeTo-
TUHWUHT CXemacw.

Japaxafa KaTTa 6ynraHga AndpakuMoH MaH3apa Xyjaa 3M4 >KoinatiraH
nonocanap waknuga 6ynagau; 6y nonocanapHu Kypuw yyyH Kyn KaTTa-
NaWTUPULL Ba NOM0OCanap CypuAMLWIMHW aHWK YnyalijuraH maxcyc Moc-
namanap Kepak. PaneliHMHr x03upru pedpakToMeTpu >Xyga Kynab
TeXHUK acbobaup.

MKKW TupkuwpgaH xocun 6ynraH gundpakuymsHW Kyl anok ngys-
nap opacuparu 6ypyaknu macoaHu €Ky Xyfa y30kaaru o ngy3napHuUHT
Oypuyaknu AuamMeTpPUHU aHUKAalW TYFpUcugarn Myxum acTPOHOMUK
MacanaHu xan Kunuwra taTéuk 3T 3yp KU3MKWW yihifoTaau. byHpaan
ynuaw npuHuMnuHu 1868 unpaék duso ypTara TawnaraH  3gu.
1890 imnpga MaiikenbCOH Oy YCYNHM TakKOMUAAaWTUPUW KYNnapuHu
Kypcatné 6epau, neknH 1920 Wunra KenmbruHa MailKenbCOHHU HT
y3n 6y acb0o6HM Acagn Ba 6ab3v tONAY3NAPHUHT AUaMeTpUHKU Ynyagu.
By yCYNHUHT fosicuHu 9.13-pacm TywyHTUpu6 6epagu.

Bup-6upngaH 0 6ypyaknu macodaga »oinawraH MKKu wngys 6y-
nn6, 6y 0 6ypyak WyHYaNNK KNYUK 6YNCUHKK, BY tONAY3NapHUHT Tac-
BUPMHU TENECKOMHMHI JoKan Tekucauruga axpatunb 6ynmacuH. Arap



TeNeCKONMHUHT 06bekTuBM 6Up-6MpugaHb macodaga TypraH UKKKW Tup-
KAWK 6ynraH TycukK 6unaH 6ekutunraH 6ynca, y xonga xap 6wup ton-
Ay3gaH Maifa paslaH nofocanap Tap3vparu AuvdpakuuoH MaH3apa
xocun 6ynagu.

MKKn MaHb6agaH xocun 6ynraH nosocanap cuctemacu 6up-6upura
HucbataH O Oypuyaknu Mmacoara cumkuradH. Mapkasmii PO nonoca
Y3UHWHI cucTemacuparu sHr fikuH Pr nonocara HucbaTaH ¢ 6ypuak-
N macogara cumkuraH, 6y 6ypuyaknn macoa O 51N = X éku ¢ =
= K/B wapTtnapfaH aHuknaHagu. Tupkuwnap opacugarn £ macogaHu
y3raptupub, ¢ 6ypyakHu y3rapTupuw MYMKUH. ¢ = 20 6YynraHpa,
AbHU 6Up cucTemara kapawam MHTepdepeHLWOH nosocanapHUHT Mak-
cuMymnapu 60WkKa CUCTEMaHUHT MUHUMYMAapura TYFpu KenraHpa 6y
nonocanap €MOH KypuHagwu: nonocanap hykonagu. Macoga siHaga y3-
rapraHga nonocanap fHa axwwn kKypuHagu. LyHpain kununb, ynyauw
nwnapy KYpUHYBYAHAUKHUHT GUPUHUYM EMOHMALLYBUra MOC KenaguraH
KO0 MmacohaHu aHuKnawra Kentupunagn. bepnnraH KTYAKUH y3yHAUrun
YUYH wn3naHaétraH 6ypuaknu macoda 0 = X/200.

Arap 613 UKKM MaH6a (KYLanok tonay3) ypHura 6ypyaknm gnametpu
0 6ynraH wmaHb6ara ara 6yncak, 6y maH6a 9.14-pacmpatacBupnaHraH
MHTep(epeHUNOH MaH3apa Xocun Kunagu; 6y epfa KypuHaguraH nono-
ca wTpuxnab kyhWunraH, maH6aHWHr 4eTnapufaH Xxocun 6ynagurad
nonocanap NYyHKTUP Ba SXAWUT 4Yu3nknap 6unaH 6enrumnaHrad; WTPUX-
NaHraH coxa NojoCanapHUHI KYPUHULIKN TYFpUcMpa TaxXMWHUIA Tacas-
Byp 6epagu. lNMonocanapHWHr gaBpu aBBanruya 6ynagu, 6upok MaHba-
HUHT 6ypyaknu ynyamMu OpTraHW capu MOJIOCANAaPHUHT KYPUHYBYAH-
nmrn kamasgu. b macogaHuHr ¢ = 0, abHM 0 = KKO 6YnaguraH Kuii-
mMaTuga nonocanap KypuHmai konuwun kepak. LWyHaan kuam6, 6y meton
8pYyFAMK MaHBaMHWHI Bypyaknu AMaMETPUHM aHUKNaWra Xxam WMKOH
6epagn (41-8 ra CONULWITUPUHT).

9.14-pacm. KOnpysnap AuameTpuUHU aHuKNawW MeTogura ouvp.

Bypyak nu “upnetpH 8 6YNr?H marCagan X0CWA 6YNraH MHTEP(EPEHUMOH MaH3apaHHHT CXe-
Matun K 7acEHpu. Gypurk TUpKKLUNAp opacufarH Macoda OXnaH aHWKNaHagx.



Oxuprn xynoca (a3oBuii KOrepeHTNWK JapaXacuHUHr 22-§ pfa
b6axxapunraH xucobnapugaH xam 6esocuta Kennbd uyukagn. KOHM Taxpu-
bacugarn uwHTepepeHUMoH nonocanap KypuHyBYaHnuru WM macodaga
XoinawraH TUpKULWIAAp Tekucaurngaru TebpaHuwWwnap KOrepeHTIun-
FTMHUHT gapaxacura TeHr (MalikenbCoH metoAu HOHIF TaxpubacUHUHT
oup Typuanp). (22.24) myHocabaTra acocaH, 0 = ¢/[ 6ynraHga (6en-
FMNapHUHT y3rapTUpUAraHn 3bTMOOpra ONIMHITaH) KOTepeHTNWK pJapa-
Xacum Honra aknaHagu, 6y Xynoca 3ca OAAWMHIU Xyfiocara MOC Ke-
nagu.

1920 AWnnHWHT 6owmnaa MaikenbCoH Kylanok Kanenna wngy3swHUHT
KOMMOHEHTNapu opacugarn 6ypuyaknm macodaHu ywa ycyn 6unad yn-
yagu, 6y 6ypuak 0,042" ra TeHr 6ynu6 umkanm. KOngysnapHUHrop6u-
Taga 6up-6upura HucbaTaH KmnagmraH xapakaTuHu xam 6yac6o66unaH
Ky3aTn6 60pull MyMKWH 34U, YYHKUW HONAY3NapHUHT BasmaTura kapab
obbeKTMBAAry TUpKULNap xam 6up-6upura HUcb6aTaH mabnym BasmaTaa
TYpULLKU Kepak 3au.

1920 AmMnHUHT fekabpuaa MalikenbCOH TUraHT ON4y3nap TYpKyMu-
ra kapawnu betenbreiize LONAY3NHUHIAMAMETPUHIN Ynyaan. betenbreii-
3eHUHT O6ypyaknu anameTtpu 0.047" ra TeHr 6ynub unkaun. KOngysrava
6ynraH macoaHu 6unraH xonga (yHWHr wongy3 napannakcu 0,03 gaH
opTmaian) BeTenbre3eHUHr YWU3MKAW [JUAMETPUHU XKMco6nab umka-
puw MyMKuUH; 6y anameTp 3,9 ¢ 108 KM 3KaH, AbHW Ep opbUTacUHUHT
anameTtpugaH (3 ¢ 108 km pgaH) opTuk. Kuécnaw yuyyH Kyéw gmnametpu
1,4 « KO6 KM 3KaHWHU 3cnatub ytammi. MalikenbCOH MEeTOAUHWHT Ha-
3apuacufpaH KypuHuwmnya, obbekTMBAary TUPKWULLIAAp opacuparn ma-
coha KaH4Ya KaTTa 6yfica, METOAHWHI CE3rMPAUTU LWYHYa HKOpK 6Y-
nagn. Ywa BakTaa 60p 6YnraH aHr KaTTa peteKTOPHUHT AMameTpu
aturu 5 M 3an, WYHWHT yyyH MalikenbCOH facTanap opacuparum maco-
(haHW opTTMPULL YCYNMHM Yiinab Tongw, 6yHAa y TUpkKuwnap ypHura
515345 2Ky3rynap cuctemacugaH omganaHamn; KysrynapHuHrrabcupm
9.15-a pacmpaH TywyHapnu 6ynagw.

lapun uHTepdepeHUMOH MaH3apaHWHT faBpu 53 Ba 54 Ky3rynap
opacugarn macoara 60fFAnK 6ynca-ga, nonocanapHMHI KYPUHYBYaAH-
aurn 51 Ba 5 2 Ky3rynapgaru Te6paHULWNapHUHT KOTepPeHTAUry gapa-
Xacu opKanu aHukKnaHagu.

MaiikenbCoH annapatuparn B macoga ponvHu YiHOBYM 55T Ma-
cohaHn 6 M ra eTKasmw MYMKWH. £ HU OPTTUPULLHUHT By Fosicn [Haka-
jap o4AuiA 6Ynuwura Kapamain, YHM amasra OWnpu HUXOATAA KUAKH,
YYHKWM KYy3rynap opacugaru 572 macoda y3rapub TypaguraH 6ynumum,
ynyaw BakTMAa 3ca YNapHWUHI BasvATU TYNKWUH Y3YHAUTUradya aHuk-
NUKAa KaTbWii y3rapmac OYAMWM Kepak. X03upru BakTtga 6y 3 Ma-
thaHn 18 M ra eTkasuwra Ba, AemMak, 6ypyaknapHuU CEKYHOHWHT MWHT-
fjaH 6up ynywnravya aHMkKAUKAa ynuawra UMKoH 6epaguraH Maiikenb-
COH anmapatu fcanraH. MalikenbCOH annapaTUraskKalngy3faHTyLL -
raH uHTepdepeHLMOH MaH3apa 9.16-pacmpja KypcaTuiraH.

Ctabun HHTepepeHUMOH MaH3apa X0CUN KUAUWHW KUAWHNAWTK-



9.15-pacm. HOngy3™ap guameTpuHu ynuawra 6afuwinaHraH Taxpubanap-

bUHT MalikencoH T?K.TU( 3TraH cxemacu (a),

BpayH Ba TBucc Taknudg

aTraH cxemacu (6).

paguraH 6y xxuxatnap bpayH Ba Teucc (1958 i1.) Taknmd aTraH meTogua
YHYa axaMusiTcus 6ynmb konagun; 6y METOAHMHI cxemMach MalikenbCoH
TaXXPUBACUHUHI cXemacura SIKUH.

MeToAHUHT Fosicn 9.15-6 pacmparv cxemaga TYWYHTUpPUAAaW.

Ai-

HU 6Up NAY3HUHT Gup-6upngaH 3 Macodaga TypraH MKKW TacBUpw-

9.16- pacM. HKka NLY3HUHT Maii-
KeNbroH annapaTugarv_TacBupu.

Mapannen Kopa 4M3nknap HKKW Ky3rypaw
KanTraH EépyfnanK f[acTanapu WHTepdepeH-
LIMACVHWHE HaTwxacuamp. by umsmknap ton-
[AY3HWHT Teneckon obbekTuBMAarn audpak-
LHOH T3C BUPUHW Kecub 5Tagm; Teneckon
06beKTUBM £) 3KpaH 6GunaH TycunraH (K.
0.13- pacm), 5, Ba 5, Ky3rynap Keparuua
KMAn6  y30KAMWTUPUAraHAA — WHTepdepeH-
LIMOH nonocanap WykKonuoé, tnAy3HUHT Au-
(paKLMOH TacBUPUIMHA Konagu.

BaH YMKAETraH HypnapHu UKKuTa Pr
Ba P 2 ¢hoToKkynaihTmpruy kKang Kuna-
an. KyvadtmpunraH doToToKnap Ky-
nanTupunagm Ba KaTTa BakKT muuga-
rm yptadya kuiimatu C Kypunmaga
(koppenaTopga) Tonunagn. ®oTOTOK-
nap WHTEHCMBAWKfapra nponopyuo-
Han 6YNraHn yuyyH ynyaHagmraH Muk-
pop (yO0126unaH 6enrmnaHagun) ton-
OY3HUHT MKKU TacBMPUAArN MHTEHCUB-
NMK  NYKTyauusnapuHuWHT  Koppe-
NAUMA fapaXacuHW XapakTepnangw
(22-8 ra conmwTMpmnHr). CuHYnkKnab
YTKasunraH aHanm3 LWYHU KypcaTa-
avkun, 012~ 1-|--T™ abvHu 0 12mukgop,
XyAAn y12 KorepeHTUK AapaXxkacu Ka-
6u, 6 0/9 KombuHaumara 60FnuK 6Yy-
nn6,0 macoda opTraHu capu Kamasagu.
WyHaan Kunm6, HONAY3HUHT TacBuUp-
napw opacugaru O macoaHuHT Kuii-
mMaTu Typnnya 6ynraHga 0 12Hu ynuaw
nay3napHuHr 0 6ypyaknu ynyamna-
pVHU TOMWLWTa UMKOH 6epaau.



BpayH Ba TBMCC MeTOAUHUHT MaikenbCOH MlWNaTraH MHTepgepeH-
LUMOH MeToA4aH MyXMM XUXxaTu WyHAaku, 6y meTogaa EpyfFaunk kKabyn
KUATUYNAPHUHT KYYMWINAarn KUYMKPOK XaTosap Ba aTtMoctepaHuHr
cTabun 6YynmMacnurum ynuyaw HaTuxkanapura Kyn TabCcup Kuamangu.
By xon N macodacu 180 M ra etaguraH ac6o6 Kypuwra MMKOH 6epam,
6y ac6o6 ongy3napHuUHr 6ypyaknu guameTtpnapuHu 0,0005' raya aHuk-
nuKga ynuangm.

KOngysnap gnameTpuHM ynyaw NpMHUUNM MUKPOCKONAa KapanraHja
ynyamnapuHu 6esocuTa nainkab 6ynmaiguraH cy6MUKPOCKOMUK 3ap-
panapHu ynyauwra tatéuk atungu (3urmoHaun). by xonga xam KysaTu-
naétraH 3appagaH MUKPOCKOMHWHI 06bekTMBUra KenaétraH [Hypnap
facTacMHM KecaguraH WKKW TUPKUWAW Auadparma Kypuw maingoHmpa
AndpakuMoH MaH3apa X0ocua Kunagu, okubataa 3appanap TUPKULL-
napHyW TyTaWTUPYBYM 4YM3MKKa Napannien 6YnraH Ba ycTura Makcu-
MyMaap TylwraH 8pyf nonocanap KypuHuwmnaa TaceupnaHagu. Tupkuw-
napHu 6up-6upuaaH  y3oknawTupub, AUPpPakLMOH MaKCUMyMAapHu
nykoTammns Ba WyHAan KMAnb6 3appaHMHr O 4M3nkka napannen KyHa-
avwaarn AuameTpuHyu aHuknainmus. OuagparmaHu 6ypub, 3appaHuHr
6owWwkKa WyHanuwnapgarn ynyamnapuHy TOMUL MYMKUWH.

46-§. [udpakunoH naHxapa

VMKKu TupkuwgaH xocun 6ynraH audpakuusga AudpakunmoH mak-
cumymnap 6uTTa TUpKMLWLIAAH XOCMn 6YNraH MakcMMmymiapra kaparaHfja
TOppok 6ynap 3kaH. Arap TUMpKMLLIAp COHWMHM fAHaja KynawWTupcak,
6y xopmca AHaja AKKON KYypuHagu.

44- § parm MynoxasanapHu Takpopnab, Tupkuwnap ydta 6ynraHga
Xap WKKu 6cw makcumym (B51Md = 0, X, 2X, ...) opacuga WKKMTa
Kylwnmya-MmnHumym  (<18In ¢ = ¥/3X Ba a3 X AIBX Ba 5;, X Bax0Ka3so)
XOWnawnwnHy, TUpKMLWAap TypTTa 6yaraHaa xap MKKW 60w Makcumym
opacufa yyTa KylWuyMya MUHUMYM >KOMMALIMWUHU KYpamu3 Ba X0Kaso.

Opacuparn macoga a Ba KeHraurnm b 6ynraH N Ta TUpKULW 6YynraH
YMYMWUA xonfa MaH3apa Kyiumpgarnda 6ynagm (naHxapaHWHr gaBpu
N=a+ b)

pactnabkun MuHumymnap b 5 = X, 2X"
fow makcumymnap c(51Mdp = 0 X, 2X,
uylwmMya MuHuMymnap”~3td = XY, 2X/MWN.......... (N—DX/IN, (4+ HYAIT. ..,

AbHU MKKUTA 60 MaKcumym opacura (' — 1) foHa KyWnMMya MUHUMYM
Xolinawaauku, 6GynapHUHI opacura 3ca WKKuIaMuu MaKCUMyMnap
Tylwagu.

Anb6aTTa, TUpPKMULLAAP COHM Kynaiuwuy 6unaH 60w MakCMMyMaap-
HUHT VHTEHCHB/MIU OpTagu, YYHKW MaHxapa YTKasaguraH EpyfFnuk
MUKLOPU OpTagu. Tupkuwnap Kyn 6ynraHga KUpUTUNAAUTaH 3HT My-
XUM y3rapuil éiunraH MakCUMYMapHUHT 93HCM3 aHWUK MaKCMMyMapra
alinaHuwungaH wnbéopat, 6y Makcumymnap 6Hp-6upupaaH xakukaTaa Ko-



POHFU opanuknap 6unaH axpanub Typagu, UYYHKW WKKWIaMUu Mak-
CMMyMAap Xyfa 3auanp; KysaTuaraH WKKUAam4uy MakCUMYMIapHUHT
3HT Kyuynucyu 60W MaKCUMYMHWMHT 5% wugaH opTMainan (K. 75-malik).
MaKCUMYMAAPHUHT aHWK 6Ynnwmn 6up-6upura aKUH TYNKUH Y3yHAUKAA-
PVHW MWOHYAN paBuWwda hapK Kuamwra MMKoH 6epagu, 6y TynkuHnapra
Ternwnm 6ow Makcumymnap 6up-6MpuMHM KMCMaH Konnamangmn; TUPKULL
6uTTa €KM yHYa Kyn 6ynmaraH xonpgarw énunraH 60w MakKcumymnap
6Mp-6MPUHN  KWUCMaH Konnanhgu.

Kyn HypnapHuWHT WHTepepeHumMsacH HaTuxkacuga MakCMMyMAaaH
KYLWHU MUHUMYMTa YTULL KON KECKUH (p MYHaNULWHWHT 03 y3rapuiu)
6ynuwunHu 9.1-pacmparn guarpammanap aéHuii Kunmb TyWyHTUpPaAW.
Kywwnnaétran 6apya N HypHUHT pasacu 6up xun 6ynraHga HaTuxanos-
yn TebpaHUWHKMHT 5= JIa amnauTygacura MOC KefiraH MakKCUMyM
xocun 6ynagnm, 6y epga N — uHTepepeHuMAnawwlyBuYn HYpPAapHUHT
COHW, a — ynapjaH xap OWPMHUHT amnauTygacu. MUHUMYM XOCuUA
Knaumw yuyyH (K. 9.1-B pacM) OXMPIru HYPHUHT (hasacu GUPUHYN HYPHUHT
thasiicmpaH 2n ra gapk kuauwm 3apyp. bBuHobapuH, Hypnap coHu N
Ta 6YynraHga WKKWM KYWHW HYyp (asanapuHuHr dapkun 21/M ra (iAyn
alinpmacuHuHr tapkm A/M ra) TeHr 6ynuMwmn Kepak, AbHUM N KaHuya
KaTTa 6ynca, 6y apk LWyHYa KMUMK OYNMLLIN Kepak.

WyHpan kunn6, #Wyn dapkn n3Th=TA. (byHga T =0, =1,
+2,...) 6yauwura mMoc KenraH xap WKKM 60w MakKCMMyM opacuia
(A/(— 1) poHagaH KywWMMya MUHUMyMAap étagu, 06y MUHUMYyMap
Molng = TK-)- nyn capkn 6unaH aHmMknaHagu, 6yHAa p coH 1
jaH (1n— 1) raya 6ynraH O6yTyH KuiimatnapHu kabyn kunagu (k. 75-
Mawk). bow MakcuMyMm 6unaH KYLWHU MUHUMYM opacugaru 6ypuyaknu
macoa Myn ¢apkym k/M Kagap OpTMWIW Kepak, AeraH WwapThaH aHuk-
naHagn, sbHM OASIM ¢) = XL éku clco5 pfd = AN 6yHaaH Ad =
*=q Vi cob . Oupakums 6ypyarn yHuya kaTta 6YnmaraHpa (cosgp 1)
Andpakumnsa TapTubnapu yHdya Ka-‘Ta 6ynmaingum (T yHua KaTTa] amac);
6y xonga 60W MakCUMYMAapHWHT KECKWHWUTU CMAEeKTPHWHI TapTubura
6ofnuk 6ynmaii, Odp = A/N” 6Yynagn. by dopmynagaH KypuHULINYa,
N(1 kaHua KaTTa 6ynca, SbHU NaHXapaHWHT YMYMWIA KEHIIUTU KaH4ya
KatTa 6ynca, 60 MakCUMyMAapHUHT KECKWHAWIM LWYHYanuK KatTa
6ynagn. MaHXapaHWHT i gaBpyu TaluHAM KuiimaTra 3ra 6ynraHga
WTPUXNAPHUHT N COHM OpTUWMK 6unaH 60 MaKCUMYMIAPHUHT KECKUH-
aurn optagn (Ad Kamasgm).

N opTraH capu 60w MakCUMyMap KeHrAUTMHUHT Kamaiuwu (ynap-
HUHT KECKUHAUTM opTuwm) 9.17-pacMpaH AKKOA KypuHagu. Axwwu
naHxapanapga N coH 10®ra etagu, wy Tydainm 6yHaai naHxapa Tao
BUpnangnraH cnekTp Xyjaa KeCcKUH YnsuknapaaH noopar 6ynagaun, nekuH
0y xonga maHb6a GepaguraH Hyp eTap/inya MOHOXPOMATMK GYnuULIN
Kepak.

TalimHnn 6up X TYNKUH Y3yHAWrura Teruwnm 60w makcumymnap
opacugaru macoga MaHXapaHUHr ~ gaBpu 6uNaH aHWKNaHagu, ano-
Xnaa mMakcumymnap opacujarm WHTEHCUBAMK TaKCMMOTW 3ca b 6unaH



& opacumparm MyHocabaTra 60fNuK.
b 6unaH i ynuyoBgow 6ynraHga
6ab3n 6ow Makcumymnap 6ynmai-
an. MacanaH, # = 2b 6ynraHga
6apya Xy(pT Makcumymnap Wykona-
OV, NEeKWH TOK MakKCuMymnaap Moc
xonga kKyyasagu. i = 3b 6ynraHga
xap 6up y4ymHuMm Makcumym KHyKona-
On Ba X0Kaso.

OundpakuymanaHraH TYNKWHNap
aMNANTYAACUHUHT  TaKCMMOTM GUMaH
® 6ypuak opacuparm MyHocabaTHU
ugoganosum Qopmyna Kynugaruua-
AVp*:

. . &lna s51nJTB A
A= A° 46n)
6y epga N — TupKuwap COHW, a =
= (nb/X) 51N, P= (n"A4) 510 dh,A0—
6upnamun ¢ = 0 pgacta WyHanuwmga

o o 9.17-pacm. AnthpaKLMOoH CNeKTP Xapak<
6up TMpkMW Tydannm xocun 6bynra TEPUHUHT TUpKUWNApHUHT N coHura

amMnanTyga. Arap aipum TUPKWLLNAP-  Gornuk paBuLAa Y3rapuiwim (HeraTue).
HUHT TabCUPUHM XO0CWUN 6YnaguraH

thasanap thapkmHuM  xucobra onraH  xonga  Kywm6 ymnkcak,
(46.1) dopmyna ocoHrnHa Tonwunagnm (K. 74-mawk). A0 57 a - kynaii-

TYBUM OMTTA TUPKULWIHWHI TabcupuHu, 51n/1/p/8INB kynaliTyBum 3ca
N Ta TUpPKWUL OpKanu TapkanaétraH TYAKWHAApP WHTep(epeHLUIcuHN
ndoganangn. bow MakcumymnapHuHr 13 = TK WapTaaH aHuKNa-

HaguraH BasusTU KYManTyBUMHUHT KWiAMaTnapu Makcuman 6y-

511 J1B . .
nuwmra mMoc kKenagu, 6y xonga - KkYynantyBum N ra ainnaHagwu
(K. 75-maLKk).

WyHaain kuanmb, 60w MakcuMymnapgaru aMmniMTyga Ba WUHTEHCUB-
AVK Ternwam nyHanuwiga 6uTTa TUpKMW 6epaguraH amnautygagaH
N MapTa, MHTEHCMBAMKAAH M2 mapTa opTuK 6ynagu. Arap KorepeHT
6ynmaraH paBuwga éputmaraH N TupkuwgaH YTraH TYAKMHAap
UHTeH(epeHUMsAnalca 341, Y X0N4a WHTEHCMBAMK N MapTarmHa opTraH
6ynap aau, SbHM nNaHxapa Tydaknm xocun 6ynraH KorepeHT factanap
UHTepepeHymnanawraH xongarngaH N mapta KW4uK 6ynap agu. YHAaH
TalWkapu, MaHXapa uwnaruaraH xonga adpuM paBllaH 60w MaKCUMyM-
nap kKopa coxanap 6unaH axpaTuiaraH, KoOrepeHT 6ynmaraH pasuwpja
éputunraH N Ta TUpKUW xonuga 6uMTTa TUpPKUWAAH Xocun  6YynraH

*a,b > X pe6, abHn dpeHenb — Kupxrod MeToAgnHM Kynnaw LwapTnapura puos
KuauHran (K. 39- §) ge6 thapas kunamms.



-1-makc -1-makc O-makc 1-makc. 1-makc

9. 18-pacm. Aun(}pavumoH nafxapa Hasapusacura [oup.

TupkuwAn  naHxapaja 6Cl  yakCUMyMNapHUHT EasuaTn Ba 9HEPIUSHUHT Typau

TapTnbnap 6yinya rexrumcrw. [YHKTUP 3rpM umsmk 6uTTa TUpKUWAAH Xocun 6Yn-

raH gudrakuma Tydaiinm 03 6epraH TaKkCMMOTHM Kdoganosyu /(a) K}'nanTyBUMHUHT

y3rapuwmnHn kyfcatagu- Arap b > X 6ynca, /(a) = 3w a/a 6bynagu. AKc xonpa

1(a) 6upo3 6cwkava GyHw s 6Yynn6 Kcnagn (K. 39-§ ox!-pu). Tupkuwnap CoHU

N kaTtta 6ynroHga 60w MakKCUMyMNapHUHT 6anaHANMIU  NYHKTUP 3rpu  YnU3NK
KypcaTtraHfaH aH4ya opTuk 6ynagu.

KuécaH 3HNMPOK AMdpakuMoH MaH3apa N MapTa YycTMma-ycT Tyl raH
6ynap agun (9.11-pacmgarv NYHKTUP 3rpyM 4Yn3nK OGUNaH COMULLTMPWUHT,
N = 2). (46.1) dcopMynaHMHI KypcaTuMwmnya, amnauTyga TaKCUMOTK

thopmynacugarun 108  KynanTysum 6UTTa TUPKULWIAAH Xocun 6YnraH

amnanTyga TakCMMOTUHU wudoganaingn. buHoGapuH, nNaHxapajaH Xocui
6ynraH pgudpakuunaga, Xyaaum WKKW TUpPKUWAAH Xxccun 6ynrad gudpak-
umagaru kKabu, EpyFANKHUHT JeApan Xxammacu 6uTTa TUpKULILaH XO0CUI
6ynraH Mapkasuii MakCMMyM coxacura TynnaHagu. TUPKWULWHUHI b KeHT-
AMTU ofaTha Xyfa KWUYUK 6YNnraHum yuyH, 6ypuyaknM KeHrauru 2X/b
ra TeHr 6ynraH 6y MapKasuil MaKCMMyM aHya KeHrgup Ba OYHWHT
yCTuUra naHxapaHuWHr 6up Heya TapTubra moc KenaguraH 6up Heva
6ow Makcumymnapu xoinawagu (9.18-pacm).

9.18-pacmpaa ropusoHTan ykka ¢ Audpakuns 6ypyYarMHUHT Kuimat-
napu kywunraH 6ynn6, 6yHaa 060w MaKCUMYMAapHUHT  3KBUAWUCTAHT
amacnuru KypuHu6 Typubam. bab3aH, MacanaH, Hasapuii Myxokamaga
apknu ysrapyBuu cudatmpa 5lkp Hu onnw  kynail. By xonga 6oL
MaKcuMymnap askBuaucTtaHT 6ynagn. [(5T/1d)/M5LUAN]2 (9.19-a pacm),
[(lna),'a]2 (9.19-6 pacM) (hyHKUMANAPHWUHT Ba ynap KynaiTMacWHWUHT
(9.19- B pacm) rpaguknapuHu KypcaTauk.

VIHTEHCUBAMKHWUHT 60W MakcuMymaap 6yiuya TakcumMoTuHK (46.1)
thopMynagaH aHMKnall KWUHWH 3Mac. XakukaTaH xam, 3T ¢ = TX



MX HocabaTgaH 51 ¢ HUHT T-
Makcumymra (6ow MakcumyM-
ra) TOMOH WyHanuwra moc
KenraH KuimaTuHu TOMMG,
yHu (46.1) ¢opmynara Kys-
MU3 Ba KBajpatra KyTapa-
MK3: y xonga

A2M U 28IM2(Mb T/it)
Ak —
LA*= A2Trb2

nbT

81 (46.2)

6yHpa b-Cii. b Ba (I ynuos-
pow 6ynraHga 3T (nbT/<l)
MUKAOP T HWHI 6Mpop KWii-
maTnapuja Honbopkanu yra-
an.  Ternwnm TapTnon
crnekTpnap 6ynmaingw.

b 6unaH (1opacugaru my-

HocabaT Typnuuya 6ynrad
x0nnap yuyyH Typnau TapTum6-
NN Makcumymnapgarv MHTeH-
CUBIMKHWUHT TaKCUMOTW TS’IF- 919-pacm. AndpakunoH naH)xapa Haaapusicura
pwuiarn MmabnymoTnap Kyiu- Aovp.
Harv KamBanga  Gepunran: o N v mergnuanscecn Syuan nienbenesey
6yH,qa HOMIMHYN TapTI/I6J'II/I 0= (xk*A) 3T &; é a5= [(31 <x)[a\r, a«
MaKCVlMyM WHTEHCUBAUFYM 100 = (nb/K) 31, B— a Ba 6 rpaduknapwwr kynaintmacu.
[e6 oNnuHraH.

vs]
S(=

4 A
O b

HonnHum BupnHun NKKUHYM Y unHun TYpTUHUN
TapTnG TapTné TapTné TapTné TapTné
4=2b 100 40 0 4,5 0
a= 3b 100 67,5 17 0 4,2

Bow MakCMMyMNapHWHI BasUATUHWM AUPPaKLMOH nNaHXxapagarum Xo'
fucanapHu 3fnemeHTap paBulIfa KYpU3 UYMKULL OpKaau TOMWUW MYMKWH;
TMpKMW  6uTTa 6ynraH xonga xam (K. 39- 8) mMaHa WyHAah KWIWHTaH
3an. bow Makcumymnap BasuATW aHWKNaHagurad I7I51I'Iq) = TX WapTHU
(byHga T = 0, 1,2, ...) 9.18-pacmra kapab Kentupub uukapul MyM-
KWH.

BupokK 6y anemeHTap Myxokama AudpakuMoH MaH3apajaru 3aHeprus
TakCUMOTUra Teruwaum 3apyp MablyMoTnapHu 6eponmaifmn, >XymnagaH
naHxapa WTPUXNaPUHUHE PONu TYFpucugarn Myxum MacanaHu >aBob-



cu3 kongupagu. LyHucu 6opku, 6ab3v Macananap Y4YyH Oy Myxoka.ma
Xypa eTtapnmaup. MacanaH, I7I5Tq3 = T7X wWwapThaH Taptméu /X paw
lOKOpU OynraH cnekTpnap 6YynuMwinM MyMKWH 3mac, AeraH xynoca Ymkaau
(6YHUHT (M3MK MabHOCKM TYFpucuga 77-mallkkKa KapaHr).

OndpakumoH naHxapa TabCUPUHWUHI MyxOKamacu LWYyHW KypcaTta-
OVKW, TUpKMLINap COHWM Kyn 6ynraHfa naHxapa opkanw yTraH épyfank
3KPAHHWHI KecKWH OenrmvnaHraH anpum kucmnapura TynnaHagu. by
Kucmnapaa mMakcumMyMnapHUHT I7I51I'I(1):TX ({topmynagaH aHWknaHaguraH
BasMATM X TYNKWH Yy3yHAurura 60fnukK. bolwkava aiTraHpa, Audpak-
LUMOH MaHXapa cnekTpan ac6obaup.

X TYAKWH Y3YHAUTU KaH4ya KWYMK 6Ynca, MakCUMYMHUWHI BasuATH
® 6ypyakHWHT LWYHYa KUYMK Kuiimatura moc kKenagu. LyHpain kunuo,
OK EpYFAMK CMekTp 6Ynm6 wyHja EAnnagukn, YHUHT WUYKKU YeTu
(YpTacu) 6GuHadwa paHrra, Tawky 4eTu (MKKUHYM ydn) Kusunra 6ys-
nagy (9.20-pacm). T = 0 kuimaT K HYHI Xamma Kuiimatnapmga ¢=0
NyHanuwngarn MakcuMyMaapHuW aHuknamgu. buHoGapuH, xamMma TYNKWH
y3yHaurugarn Hypnap 6y nyHanuwga (6bupnamum gacta hyHanuwimnpga)
TYynnaHagW, SbHU HOMMHYM CNEKTP MaHbBaHWHI 0K TacBMPMAWP.

BUpUHUYM, UKKMHYM Ba X0Ka3o TapTu6AU CNekTpnap HOAUHYM Tap-
TM6GAM CNeKTpAaH MKKMTOMOHAA Xoihnawaan. CnekTpaapHUHT TapTuou
yCraH capu CNeKTPMapHUHITETULLAN YU3UKNTapKU opacmparu macoga op-
Tagn. AHanu3 KUNUHaétraH EpyfnuK CMeKTPUHUHT 6Up XUHCAuAuUrnra
Kapab, SbHW EPYFAUKHUHT YeTKW TYNKUH Y3YHAUKNAPUHUHT hapkura
Kapab, okopu TapTubaM cnekTpnap ycTma-ycT.Tywa 6ownaigm. Maca-
NaH, Ky&éw épyfFAnNruHUHT (XaTTOYHUHT HYPUHWHT KYy3ra KypuHaguraH

K 6KB 5> KB K

9- 20-pacM. OK EpYFINKHU ANGPAKLMOH MaHXapaHWUHT éAnLIN.

WKKUHYN  TapTUBNN  CNEKTPUHWUHT  KU3UN  YeTKHU YUMHUM TApTu6n»
CNEeKTPBHUKI 6MHa<}wa 4eTn KucmaH 6Gocagw.



KACMUHWUHT) MKKWHYM Ba YYWHUM TapTmbnm cnektpnapu 6up-6upuHmn
KncMaH konnaingm (k. 82-malik). JaBpu KM4Ynk 6ynraH naHxapanap ui-
natné Ba lOKopu TapTubnu cnekTpnapgaH qoiganaHub, 6m3 andpaki
umsa 6ypyaknapvHu aH4ya KaTTa KMAUWIMMW3 Ba LY Tapuka TYAKUHAAp
Y3YHAUTUHN XYfa aHWUK ynyawmMmu3 MyMKUH. AHrctpem (1868 ii.) Ba
alHukca PoynaHgHuHr (1888 ii.) 6y coxaja yTkKasraH ynuaw wuwnapwu
HaTwxkacupa KyEéw CnekKTpUHWHT axoinb atnacnapu Tysungu, 0y
cnekTpnapga ®payHrodep 4YM3UKAAPUHUHI BasuATU ONTUHYM YHAW
XOHaraya aHuWKNMKAa YN4aHraH.

3amMOHaBMI MaHXapanap >XXyfa MykKamMman fjapaxafga ficanraH 6y-
AvWnra Kapaman, 6yTyH naHxapa AaBoMuja KaTbuii 6up XUnbynraH
[JaBp ap3umaraH gapaxapga 6ynca xam 6up 03 6y3umnagun; 6yYHMHI Hasa-
pPUSCUHU MyXx0Kama Kunuwga 613 naHxapaHWHT gaBpu 6YTYH maHxapa
6yinna6 6up xmun 6ynagn, ge5 dapas kunraH sguk. BYHWHT okubaTuga
WHTEHCUBNUKHUHT 60 Makcumymnap 6Yinuya takcumoTtu (46.2) popmy-
nagarngaH 6owkavapokK 6ynagu.

BYHWHT ycTura okopuga antué yTunraH Kamuunuknap okubatupa
ofaTha YH4Ya Kyunu 6ynmaraH KywuMmya MakcuMmymnap tosara kKenagu
(bynap pycuaga «apyx»nap feb woputunagu). AyxnapHuHr (Kywumya
MaKCUMYMMapHWHT) t03ara Kefuwu KynuH4ya CNeKTpHW AudpakunoH
naH>apa BocuMTacuMpa aHanui3 Kuamwpga xatora cabab 6ynagun, YyHKK
Jyxra Ternwnum MakCUMYMHW aHanu3 KUAuHaéTraH cnekTpfa xakukaT-
fa 6ynmaraH 6umpop KywmMmya CcnekTpan 4u3ukK Aed yinnab konuw
MYMKWH.

47-8. HypnapHuWHIr naHXxapara Kua TyLuiu

Arap' ficcn TYynkMH naHxapara 0 6ypyak Xxocun KWIM6 Tyuica
(9.21-pacm), y xonga 60w Makcumymaapra KapaTuiraH nyHanuwnapHu
xucobnaw yuyyH ro”opugarvya v Kypuw MyMKUH.

VKKMTA MOC TYNKWUH YuyH TYNuK Ayn apku Kyhugarura TeHr:

AC — UB = #5110 — i 51M ¢b.
Bow mMakcumymnap X0Cun OYAULWMWHUHIE WapTu
M(51M0— 51M 1) = /nk (47.1)
KYypuHuwpaa 6ynagu, 6y epga T — T-TapTMb6aM 60w Makcumymra To-
MOH MyHanuwnap, T =0, £ 1, £ 2 ... . By WapTHK y3rapTupamus:
21ico572(pt + 9) 3T 7,(0 — 1) = TX.

Arap naHXapa aHuya Wupuk 6Ynca, ibHW YHUHT  faBpu X AaH aHuYa Kat-
Ta 6ynca, y xonga gudpakuyma bypuyaknapu Kuumk 6ynagum Ba u 6yp-

yak 0 gaH Xyfga 03 apk kunagu. by xonga

V.(PT + 9) ~ 0 B3 8T 7, (0 — pT)« 7, (0 — ¢T)



9.21-pacm. Mapannen pac-
TaHWHr  AudpakyuoH naH-
-1-makc. Xapara Kus TYLIULLN.

Ae6 apa3s KMAULWMMU3 MYMKWH. HHX0AT, 6CLI MaKCUMMyMm Xxocun 6ynuii
wapTu

8co50(0— ) - TK (47.2)

KYpvHuwra kenagu. By dopmynaHu TYNKUH (POHTKM NaHXapara Hopmarn
TywraH xongarn AS5W@T = TK ékm éyT =TX(PT 6ypyak Xyfa Ku-
yunk 6ynraH xonga) opmyna 6wunaH conuwTupamn3. byHpaH Wy Hapca
KYPUHAAUKNA, HOMMHYM MaKCUMyMra TOMOH WYHanuw 6unaH HOMMHYMAAH
60oWKa MaKcMMyMfapra TOMOH HyHanuwnap opacuparn (0 — ¢T1) 6ypuak
TYNKUH (DPOHTM HOpMan TyliraH xongarugek 6ynaau, OGMPOK naH>kapa-
HWHT OaBpu Kamaiimé, 1ico36 ra TeHr 6ynu6 kKonraH 6Yynagu.

Arap 0 6ypuak ra sKkuH 6ynca, y xonga- gaBp ce3unapau Kamai-

raH 6ynap agu. WyHpalh kunub, 6M3 Anpuk naHxapara (gaspu X faH
aH4ya KaTTa 6YynraH naHxapara) EépyfaumkHu 90° ra skMH Oypyak ocTmaa
TYyWMpraHMMmn3ga aHuK AudpakuKoH MaH3apa Ky3aTamu3. MacanaH, K3u
yiunraH (kepTnb pfapaxanaHraH) MWITUMETPAN  YK3FUYra EpyFnmk
XyfLa Kus TywraH xonfja uu3ruy  Kysra KypuHaguraH @épyfnukia
OUGpaKLMOH CMeKTpaap Kypulra UMKOH 6Gepagw.

ANTN6 yTunaraH 6y XuxaT PeHTreH HypnapuHWHT 'GUdpakynusacuHu
TagKUK aTuwaa KynnaHunaguraH 6yngn. PeHTreH HYpnapuHWUHE Tyn-
KWH Y3YHAUTU KYy3ra KypuHaguraH EpyfFank TYNKUHUHWUHE Y3YHAUTU-
JaH MUHT MapTa KMUYMK 6Y NraHu yyyH CYHbUIA paBulja acanraH xamma
naHXapanap PeHTreH Hypnapu yuyyH WUpPUKAMK Kunagm (i'X ~ 1000).

HypnapHu xyfa xaM Kus Kuamé Tywmnpuo, KuécaH MMpuk naHxapa
BOoCMTacufja Xxam PeHTreH HYypnapuHWHI aHWK AUPPaKLUACUHN XO0CUN
KNanw MyMKuH 6yngm (A~ 0,02 mm, KomnToH Ba [bto3H, 1925 ii.).



KelinHyanuk 6y metof 6unaH Xyfa axoinmb andpakuumoH cnekTpnap
XOCUA KUNWHAW Ba PEHTreH HYpPNapuHWHT TYNKUH Y3YHAMKNApU Xypa
aHWK ynuyaHaun. by ynuall ycynm x03mMpru BakTAa 3HI MyKamman xuco 6-
naHagn (118-8 ra COAULLITUPUHT).

48-8. d®aszanu naHxapanap

SHEPrUAHUHT Typnu TapTubnu cnektpnap 6ylinya TakcumoTun (K.
46-8) WYHU KypcaTafuKW, 3HEPTrUSAHWHT aH4yarmHa KUCMWU HOMMHYM
TapTubnM cnekTpda TynnaHraH 6ynagun: tokopu TapTubam cnektpnapra
YTUAraHW capu 3Heprua Te3 kKamalhinb ketagn. byHpain augpakumoH
naHxapanapu 6ynraH cnektpan ac606napHUHT EPUTULL KYUYM KUYM K
6ynap aau. MaHXapanap amanuii >XuxaTgaH TaKOMWUNNAWTUPUNAN;
6yHu Panein aiTraH 6ynu6, Byn amanra owmpau: MaHXapaHUHT Xxap
6Vp WTPMXM numga KywmnmMua nyn hapkym XoCMn KAIULW OPKanu aHeprus-
HUHT cnekTpnap 6yiinya TakcumoTu y3rapTupungu. By makcagua naH-
Xapa lWyHAalk TapawnaHaguku, xap 6up apukya mabaym 6up npodunra
ara 6ynagu, wy Tydaninu épyfFank kahtraHga (8kum yTraHga) apukda-
HUHT 6Up YeTuaaH MKKWHYM yeTUrada Kywmmuya nyn dapkum tosara ke-
nagun (9.22-pacm). ApUKYaHUHT NPOMUAMHW Termwnumya Kunmb taHnab
wuw HWynu 6unaH 3HeprusHuM OGupop TapTubnu cnekTpra Tynnawra,
KONraH CnekTpnapHu, XymnaagaH, 3Hr paBwaH 6yfnraH HOAWH4YKM Tap-
TM6AN CNEeKTPHM Xam 3audiawTupuira UMKOHUAT spaTtunagu. by
TMNgary naHxapanap AW@pakuuoH cnekTporpanapHu €puTuwl Kyuwu
XuxaTufaH ofgargarn npusMaTuk cnektporpadnapiaH yCcTyH Typaguras
acbobra ainaHTMpam.

9.22-pacmpa TacBMpfiaHraH naHXapanap acnmpa dasanu naHxa-
panap 6ynu6, ynapHWHI aipum 3femMmeHTnapu TYNKUHHUHT amMnauTyaa-
cura TabCup 3TyBUM KalWTapyBuM €KUM YTKa3yBUM KOOWIUATUHWUHE Typ-
nnya 6ynnwmn 6unaH amac, 6ankn TYNKWHHWUHT (hasaCUHW Y3rapTupuLl
KoGnnuaTKh 6unaH apk kunagn. by xonpa asa TYNKUHHW KainTapyBuwn

9.22- pacM. Typau xun  TapTubnu aiipum cnekTpnapaa
3HEPrusi KOHUeHTpaumsanaw y4yH Maxcyc npopunnm Kununb
vwinaHraH asanu naHxapanap.

a — KallTapyBuM naHxapa; 6 — YTKasyBuM mnaHxapa.



KM YTKaszyBUM  NNACTUHKAHUHT

reomMeTpuk wWwaknu tydainm Vyasra-

pagu. Epyfnnk YTkasyBum Kart-

NaMHUHT KalMHAUTUHU Y3rapTup-

mMalii  cMHANPUL KYypcaTKU4nHU

y3raptupuw nynm 6unaH TYNKUH-

HUHI (pa3acura TabCuMp Kypcatuuw

(Y3rapTupiiw) MyMKUH: wadgdod

XUCMAA YNbTpaakycTUK TYAKWUH

X0CU  KUauWw opkanu OyHpan

(hazanu naHxapanap spaTuw MyMm-

KnH. Wunwa Ba MeTanngaH Kai-

TMwpga TYNKUH (asaCcuHUHITYPAN-

9 23 pacw. Wnwa s kvwvwgan tna 8 y3rapuuwunra aeoenaHraH asa-

I/IL.IKM ﬁaVlTi/lLLl,qa q)asaHMHyr yTyf'Jnmqay\s- v naWXapa amanra Owmpunan

rapuwmgan  goipananaguran  gasanm  (C. M. PutoB Ba W. J1. ®abe-

KaliTapyBuM naHxapa. nuHcKnin). by makcagaa 90 rpa-

gyenn 6ypyBuYM Wuwa npusma

(aFfjapMa Mpu3Ma)HWHT TUMOTeHy3aflaH YTraH éfura Kymyll nonocana-

pn énuwTupunraH 6ynm6, 6y nonocanap opacuga wuwa nonocanapu

Typagu. EpyFavK wuwa TOMOHAAH TywraHga (9.2-3-pacm) 6upop no-

nocanapfaH kaTraH EpyFAMK WHTEHCUBAMIM XakukaTga Oup Xxun

6Yynagn (Tyna W4yku KalTuw), nekuH asanapu dapkK Kunmb, aud-
pakuMoH MaH3apa xocun 6ynagw.

Anb6atTa, amnauTypa-asanm naHxapanap, SbHU TYAKUHHUHT aMmnau-
Typacura xam, pasacura xam TabCUp KypcaTafrraH naHxapanap 6ynkwu
MYMKUH. ByHpali naHxapanapHUHr ymMyMmuii Hasapuscu 45-§ pa kypub
UMKUTaH Ha3apUAHFHI TakpopnaHkwuaaH kCopaT. ®akaT aH4yaruHa

3HAMK 6ynraH 6MTTa TUPKUWAAH Xccun 6yaraH Ardpakyusaga amnim-
TyAa TaKkCUMOTUHU Md)o,qanosqM-f’-l-fl-[.(-ﬂ—gl—z()——B—l—n——(U = 2 K)’/I‘IaVITyBl—IVIr yp-
(Np/A) $10 ¢ a

HUra ymyMmuniipok KypuHuwpgarun f(b, X, <) KynaiTyBum Kkupagu, 06y
KYnamTyBuMm Xam WTPUXHUHT b KeHraurura, Kk TYAKFH  y3YHAMOrura
Ba (O Audpakyms 6ypuyarura 60FIMK OYNKOG, OWMPOK LWTPUXHIHT Y3ura
XOC TOMOHMapuHW (Mpodunm, KalTapkll 6Eku YTKasuw KobunusTu Ba
XxoKasonapHu) akc attupagu. LyHpaid kFnk6. (46.1) dopmyna ypHura
Ky/ngarn qopmyna xocun 6ynagwm:

n, = AF(b, K ¢

F QYHKUMAHWUHT KYPUHFIIM WTPUXHIHT y3Ura XCC TCMOHIapUHK
Maxcyc TaHnab onuwra 6ofnukK 6ynn6, O6yHaal TaHnaw okubatmpga
3HepruaHu aipum TapTMbnu chnekTpnapfa KoHUeHTpauuanaw (Tynnaw)
MYMKWH. MacanaH, 9.22-6 pacmja TacBMpfaHraH naHXapanap Y4yH



39- § parm cxema 6Yyiunua YyTKasuaraH xmcob HaTmxacuga Kyrupgarumnapra
ara 6ynamus:

/ _ sin(a ) ) ,

b ko) = e a—a0= 7 (5lMw—51r10).
F(b, X, §) PpyHKuma a = a 0 6ynraHga makcuman 6ynraHu cababnu o
b6ypuaknapun 0 6ypuyakka fKMH 6YnraH 60w MakCcMMyMaparmHa WH-
TEHCMBAMK 3HI KaTTa 6Ynagu; 6y epparu 0 6ypyak HYpAapHWUHI LWITPUX
éknapuga reoMeTpuMK CUHWULW Bypyarngmp.

OndpakyunoH naHXapanap fcaw TeXHWKacu aH4ya CeKWH TaKoMun-
nawraH. BupuHuM AndpakuMoH MaHXapaHu amMepukaimkK acTpoHOM
PutTeHrays 1785 iunpga scaraH 6Yynca iepak, 6MpoK Oy maHXapaHwu
Ha YHWHT Y31, Ha 6owka 6uUp KWWK uwnatradH amac. 1821imnga naH-
XapaHu ®payHrogep fHrujaH kKawdg atau; dpayHrodep napannen
Hypnap Tydalinu kocun 6ynraH Audpakuma Hasapuscu acocnapuHu
ApaTagm BaaupakLMOH CNeKTPOCKoN épJamMupa Myxum Kawduétnap
Kunagu, xymnagaH, KyE&WHWHr TyTaw cnekTpuaa kopa 4ynsmnknap 6op-
NUTUHWU Kawd kunagu; 6y unsnknap ®payHrodep Ynsnknapuw neb atan-
raH.

[Oactnabkn naHxapanapHu ®payHrotep 6up-6upura napannen
X0MN4a XoWnawraH MKKMTa BUHTra ypanraH cumgaH dcaraH. LWyHpai
Knnuo6, ®payHrogep xap Atorimura* 40gaH TopTnd 340 rava WTPUXK
6ynraH naHxapanap fcaii ongn. AHafa TakoOMuWAnawraH naHxapanap
Talépnaw ydyyH dpayHroep wuwa ycTura KOnaaHraH tonkKa ONTWH
KaTnammpa LWwTpuxaap 4m3fgn, KeAuMH4YanuK 3ca WTPUXNapHM LnLa-
HUHT 6eBocKTa y3ura oMOC 6unaH umgn. ®payHroepHUHT 3HT AXWNK

NaHXapaCUHWUHT KeHraurn 4; aoim 6Yynn6,0aBpu3MKM ra sKuH 3gu

(atorimra 8000 wTpux TYFpu Kenagw).

dpayHrogep fcaraH naHxapanapHUHI XamMmacu EpyfauK YTKa-
3yBUM NaHXxapanap cudatmia uwnaHraH 6ynuwura kapaman, ®payH-
rojep KanTapyBuM MaHxapanap fcawl MYMKWHAUTUHUHT NpUHLMNNa-
puHK Kypcatub Gepau.

dpayHrogep ficaraH coafa naHxapanapjaH 3aMOHaBUN AndpakLmoH
naH)apanapra yTuw Mypakkab TexHWK macana 6ynm6, 6y macanaHm
Xan Kuauwga Kyn TagKkukKoTumaap MWTUPOK 3TAM.

By coxaga PoynaHg gagun kagaM Kyingu: y KeHrauru katta 6yn-
raH kypa tonka naHxapanap facaigmraH maxcyc MalluHanap Kypau.
YHAaH Tawkapun, PoynaHg 6upuHun 6ynnb, kaiitapyBum 60TUK MaHXKa-
panap fcalki 6ownagan, 6y naH)apanap MaHXapa Bas3udacuHu yTall
6unaH 6upra MMFyBYM NUH3a BasuacuMHM xaM yTaraH. PoynsHpg naH-

*<DpayHr08ep ywa naHxapanap 6mnaH N8 HUHI O YMBUFUHUHT TYNKWUH J3YHNU-

rmHn (5886 A) aHuknagu. ®dpayHrodep naHXapanapuHUHT yMYMWUIA KEHFAUIU yH4Ya
KaTTa aMac 3fu, LYHWHT YYYH YNapHUHT axparta onvw Kyum 500 gaH opTmac 3gH.
o

Tabuuniikn, HaTpuAHUHT 5890 Ba 5896 A umsuknapgaH”™ wbopat 6ynraH p[y6neTuHu
byHpali naHxapa 6unaH axpatub 6ynmac agu.



apanapuHWHT KeHrnuru aHya katta (10 cm raya) 6ynuwu 6unaH éupra
xap Atoinmura 20000 Tava wWTpuxra ara Ba cuaTn OKOpPK 6ynraH.

PoynaHa MawunHanapnHu AHAepcoH, By Ba 6owkanap sHaja Tako-
MUANawTMprad. Xo3mMpru BakTAa lOKOpuM cudatan .maHxapanap Kyn
MamnakaTnapga, XxymnagaH CCCP pga xam scanagu. Opgatpa, 6ynap
KaTapyBuu naHxapanap 6Ynun6, WTPUXUHUHT nNpoduangeapnm yubyp-
YyakK wWwaknmpga uwnadHraH (kK. 9.22-a pacm, awenneTnap), 6y naHxapa-
nap ysura TywaétraH EpyfaMKHUHI 7Ne—80% raya 6ynraH KWCMWUHM
HONMHYMAAH 6ol kKaya 6upop TapTubnm cnekTpra Tynnangum. CnekTp-
HUHT Y30K MH(paknM3un Hypnap coxacmgaH ("1 mm) ynbTpabuHaduia
(k™ 100 HM) Ba AKMH PeHTreH Hypnapu coxacuraya (K 1 HMm) 6Yn-
raH Typau coxanapu ydyH Tapawnab yiunraH naHxapanap fcanagu,
6ynapHuHr ynyamm 400 X 400 mm2 ra 60paanM Ba CAEKTPHUHT Kaiicu
coxacura mysmkannaHraH 6ynuwura kapab WTPUXNAPUHUHT COHU MUN-
numvetpura 4 gaH 3600 ra etagu. .Tapawnab yiunraH naHxapanapgaH
Hycxa” penfvkanap) OfMW KeHr Tapkangw, Oy penaukanap Maxcye
nnactmaccanapra TyWMpuUAraH HycxanapgaH ONIMHUG, KeiluH ynap-
HUHT yeTura KalTapyBuYM MeTann katnamu snatmnagu. Pennukanap-
HUHT cudath opurnHannap cudatmgaH gespnu Gapk Kuamangu.

ETMUWMHYM Annnapaa naHxapanap SCalWHWHE SHIW TeXHONOrus-
cn apatungu, 6y ycyn maxcyc otocesrmp matepuannapfa nasep Hyp-
NapUHUHT WHTepgepeHLnacn HaTumxkacuja WHTEHCUBAUKHUHT AaBpuUil
TakCMMaaHuWwura acocnaHagu. Fonorpaduk naHxkapanap Ae6 arana-
AuraH 6yHpai nmaHXapanap Xypga cudatnu 6ynmb, CNeKTPHUHT KYy3ra
KypuHaguraH Ba ynobTpabuHaga coxanapy ydyyH xap 1mm ra 600 gaH
6000 raya wTpuxnmM Kunmb dcanagum Ba yndamnapu 600 X 400 mm2
raya 6opagu.

49-8§. MaliKenbCoOH 3LLENOHN

da3zanu naHXapaHUHI MYXUM axaMusTra 3ra 6ynraH 6up Typu
MaliKkeNbCOHHUHT MOFOHANW 3WENOHUANP; 6y 3SWENOH anpUMKTUPKULL-
NapUHWHI» COHM yHYa Kyn 6ynmaraH (MHTepdepeHuMsnallyByYM gacTa-
nap coHu 30 fga-H opTMainan) naHxxapagaH néopat. byHaa aipum pgacta-
nap opacuparu iyn dapku xypaa katra (10000 %Ba yHAaH opTuK) 6yn-
raHu yuyyH OyHpaii ac6obpa Xyfa HOKOpW TapTubnu cnekTpnap Xocun
6ynaau.

SWenoH MyTnako 6up XWHCAWM Ba KanuHAUTKU 6up xmn 6YnraH Ka-
nmH (1 gaH 2 cm rava ) Accu-napannen nnacTMHKanapAaH nofoHanapu-
HUHT 3HU 6Up Xun 6ynaguraH KUAnb hnFunraH «3mHagnp» (9.24-pacm).

9 24-pacm.  MaiikenbcoH
3LENIOHUHUHT CXeMacu.



JWENOHHUHT cudaT AXLIW

6YynMwKn yuyyH nnacTuMHKanapra N
UWNOB 6Gepull fapaxacu HUXo- M
ATha 3yp 6ynuwmn Kepak: nnac- A

TUHKanap kaTbuil ficcu-napan- = —

nen Ba 6up XuHcam 6ynuwn ke- & B

paknuru Tygannm ynapHu 6up-

OUPUHUHT yCTuUra Kynuno cuk-

KaH4a 6up >XMHCAU LWIULWAHUHT

AXANT 6ynarngad Ty3umaraH 6up  9.25- pacm. HypnapHuHr MaiiKenbcoH aLueno-

XWUN NOFOHANN «3UHa» Xocun 6y- O==C3B/1- OBH—MPﬁa;MOVI—yng|63¢ BC=5 370

AWM Kepak. ’ ’ ' ‘
HypnapHuHr napannen gactacu 6yTyH 3lWenoHgaH nappoH YTu6,

NOFOHANapHWHI Yerapanapupa AudpakuynanaHagn. AWpuUM  TYIKWH-

nap opacufpa xocun 6ynaguraH inyn apku NoFOHanapHWUHI H KanuH-

NNTN Ba 5 KEHTAUTUIa, WUWAaHWHT N CUHAMPULL KYpcaTKuyun Ba ¢ Au-

(pakuma 6ypuarura 60fAuK. 9.25-pacmpaH KYpuUHUO TypraHujexk,

NOFOHANapPHUHT MOC HyKTanapugaH u4ukaétraH JIM Ba BM Hypnap

opacupgaru nyn dapku Kyhuparura TeHr 6ynagwu:

A=CB BC—JIO=nH+55Wd¢p—Hcozdp = 55In¢ + H(n—co3d),

oy epga — andpakymsa oypuarn. ¢ O6ypyak >KyfAa KAYMK OYAraHu

yuyH 51Md = ¢ Ba co3p = 1 geb xmcobnawl MyMKWH.

BuHoGapuH,

A=5p{HMn—1). m

MaHxapagarn kabu, 6y epga xam 60w MaKCMMyMAapHW TOMMLL
waptn A = TK KypuHuwga 6Yynagn, 6y epaa T — 6YTyH coHnap.
WyHaan kunub,

5¢-)-H(n— 1) = TK,
AbHU

TX— H(n— 1) (49 1)

MaHxapagarn kabu, Oy epha xaM MaKCUMYMIAPHWHT  KEeCKUHAWUTU
UHTepepeHLMANalyBYN EPYFANK facTafapuHUHT  COHW 6unaH, SAbHU
3LENOH MOFOHANAPWHUHI COHW 6WNaH aHuKNaHagu; MOfFoHanap COHU
30 pgaH opTmaign. BYHWHT 3Basura WMKKWTA KYWHW Hyp opacugaru nyn
thapkn (MHTepdepeHUMs TapTubKM) >Kypa KaTTa;, 50 xag Kyja Kuuuk
6ynraHn yuyyH yHu 3bTubopra onmarimms3, y xonga H=1 cm Ba «= 15
6ynraHga

T = H(n— \)1k — 10000
6ynaag!). WyHaah Kunmb, 3WENOH Xyda MOHOXPOMATUK HyphaHuwwja-

rMHa vwnan onagn. KYwWHW TapTUBNapHUHT JUdpakuMoH 60w  Makcu-
MyMAapu opacuparu macoga kKatrta 3amac, AbHWM T 6upra ysrapraHga ¢
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9.26- pacM. MalikenbCoH 3wenoHuga 60w MakcUMyMAapHUHT MYMKWH
6ynraH WKKu BasnAaTU.

a— [db e 2X/5 6ypuyak muura MHTeHcuBnauru ceaunapnn 6ynray (7-Ba(T-|-1)-

Tmpm6nm) NKKW AUGPaKkLMOH MakcuMyMm >oinawagu, 6ynnp opacugarn macoga

6P = —/A¢ bypyak nunra UHTEHCUBAUTW ceaunapnu 6ynraH 6utTa gud-

paKLI,VIOH MFKCMMyM xoinawagu. (by chc;ﬁ 10 NnacTMHKanW 3WenoHra Teruw-
anamp).

Xypa 03 y3rapagy. (49.1) cdopmynagaH 6 = Xl& 3KaHAUTUHW TONamus.
By andpakuMoH MaKCUMYyMMAApHUHT XaMMacy O6uTTa Tupkuiw Tydainm
Xocun 6YnraH Mapkasuili MakcuMyMm 4erapanapujaruHa ce3mnapnm WH-
TEHCUBNAWKKA 3ra 6Ynaanm (44 Ba 46-8 napra TakkocnaHr). by mak-
CUMYMHUHT  Bypyaknun KeHraurun A = 2X/5, UYYHKU  «TUPKULIHWUHI»
KeHrnurn 5 ra TeHr. WyHgain kunnb, keHrauru [dg 6ynraH cesmnapnu
paBliaH MalfoH uuMra KyWwHW TapTUBNApHUHT 6Up EKU UKKM MaKCUMYMU
XoWMnawagmn, YyHku ynap opacugarn macoda 6¢ = V., Od (9.26-pacm).



50-§. CnekTpan annapaTtnapHUHI XapakKTepucTukacu Ba ynapHu 6up-
6vpn 6unaH CoNULITUPULL

By 606aa 6ab3u 6up cnekTpan annapatnapHuUHr (4UdpakyuoH naH-
»Kapa, MaiKenbCOH 3WeN0HN) nwnawm Kypub ynkunrad 6ynm6, 6y anna-
patnap TYNKWH Y3YHAWKNapUHU €KW AKWUH TypraH WMKKW ChekTpan uu-
3SUKHWUHT TYNKUH Y3yHAUKNapugaru gapkHu Xyfa aHukK ynuyawra um-
KOH 6epagn. ByHra yxwaraH macanaHy MHTepP(rpeHLMoH CNeKTpocKon-
nap (/llommep — lepke nnacTuHKacu, MalikenbCoOH WHTepgepomeTpH,
®abpn — Tlepo 3TanoHWM) BOCMTacKHfAa XaM Xan KWAUW MYMKWH; 6y
ac6obnap VII 606ga TaBcudg aTunraH.

Typnu xun 6y annapaTnapHUHI WwWNawunHKW 6up-bupura conuul-
TUpuW Ba 6Upop (U3MK MacanaHu xan kunuwga 6y annapatnapHuHT
Kaicum 6upn AXWUPOK KYN KenuWWHU 6UnnLL yuyyH cnekTpan annapat-
NapHUHI Mabnym 6up xapakTepucTUKanapuHuW aHuknaw 3apyp.

a. CnekTpan annapaTHWHT £ agucnepcusicu.
CnekTpan annapatfnap acocaH TeKWWpUNaéTraH EpyFanMK TYNKUHU-
HUHT Y3YHAWTUMHW ynyawpja uwnatunagun; Kyn xonnapga 6y macana
KYWHN 6YNraH MKKUTA CNEKTpan YU3UKHUHTTYAKWUH Y3YHAUKNapuaaru
(hapkHW ynyawra Kentupunagn. Ofatfa cnekTpan YASUKHUHT annapar-
farn BasuATW [LUCNEPCUOH 3/IEMEHTAAH KeMMHIM TYNKUH (pOoHTUra
YTKasuaraH HOPManHWHIr AyHanuwu 6unaH aHuknaHaguraH 6ypuak
opkanm Mq)o,ugnaHap.m. LLYHUHT yuyyH aucnepcusa 6up-6upugaH TYNKWUH

y3yHaurn 1A ra dapk KunaguraH MKKUTa CNekTpan 4YnM3vKkka TOMOH
yTKasunraH WyHanuwnap opacumparun 6ypyaknum macoga fed Tabpud-
naHagu. bup-6upupaH TYNKUH Y3YHAUTU XuXaTufaH e ra gapk Ku-
naguraH WKKW CMNeKTpan 4Yu3ukka TYFpu KenraH 6ypuyaknap dapku
6 6ynca, y xonga

O = 6di69,

MUKLOP Aucnepcua ynyoBu 6ynagm, 6y MUKAOP, MacanaH, aHrcrpemra
TYFpPU KenraH 6ypuak éupnuknapu 6unaH ngoganaHagn (6ypyaknu guc-
nepcus).

KynnH4ya 613 YM3MKHUHT 3KpaHAarn ékum otoTacTMHKagaru Basu-
ATUHW Ky3aTraHMMWU3 YYyH 4u3nknap opacugarn 6ypyaknm MacodaHu
ynsMknM 6> mMacoga 6unaH awawrupuw kynai, 6y macoda, MacanaH,
MUNIUMETP Xxucobuaa ndopanaHagnm. CneKTPHU 3KpaHra MPO3KLUANOBYM
NWH3aHUHT 3.cyc macodacu / ra TeHr 6ynca, Yy xonga =/ 60
6ynagn, AeMak, 4uM3MKNWM aucnepcus Kyinmparura TeHr 6ynaanm Ba aHrc-
TprMra TYFpPWU KenraH MUAMUMM3TP Xucobuaa udopanaHagu:

O* = 63/6X = /E>.

Amanga KynuHya 6yHra Teckapu 6ynraH Mmukgop 6unaH ww Kypunagw,
OyHAa annapaTHUHI aucnepcuscu  QOronaacTUHKaHWHE 1 MM ura cufa-
JUraH aHrcTprmaap coHu 6unaH xapakTepnaHagu.



bus Ba $2 TYNKWUH Yy3yHAMKNapu 6up-6upura SKuH 6YnraH WKKH
TYNKUH 6unaH, TYFPUPOFU, CMEKTPHUHI WYy Kajap 3HCU3 6ynraH Ba
WYHUHT yYyH X, Ba X2 Kuiimatnap 6unaH XxapakTepnaHaguraH WKKK
KYWHN KACMK 6GunaH uw KypaétraH Oynainnuk, pe6 apas 3Tainuvk;
eMmMob nammacu umkapaguraH WKKM 4YM3WK aHa WyHaal uusuk  6ynagu.

Ba a2 YUYYH MakcuMMyMmiap opacuparu e¢ Mmacoga MakCMMymnap Basu-
AT aHuknadHagurad (151MNd¢g = TX wapTgaH Tonunagu. XakukaTtaH Xam,
6y wWwapTHM auddepeHLmannanmms:

clco3 6th = T 62,
ABHN

P=M-= _.T . (50.1)
6/. ' Cco5 ¢

W yHaah Kunmb, naHxapaHubrol gaBpu KaH4Ya KUYMK Ba Ky3aTu-
naguraH CneKTPHUHI/NTapTM6u KaH4ya lOKopu 6ynca, fucnepcus WyH4a
KatTa 6Yynaau.

VHTepthepeHUMOH acbob6napHUHT Bypyakanm AUCAEPCUACUHU aHUK-
naw xam KWAWH 3amac; XMCOGHUHI KypcaTuwmya, 6y mMuknop opatia
Xypa katTa 6ynagm (K. 81l-mawik).

6. CnekTpan annapaTHWHT axparta onu
Kobunuatu. bup-ébupnra aKMH TypraH MKKuM N Ba 12 cnektpan
UM3NK MOHOXPOMAaTUK EpPYFIMKKA Xap KaH4ya fKMH 6ynraHaa xam fuc-
NEPCUAHUHT aH4ya KaTTa Oynuwu 6y UKKM YU3UKHU axXpaTud Kypuwl um-
KOHWHKN Geponmalign. XakukataH xam, gucnepcus UKkuta 4 Ba H2
TYNKUH y3YHAUTUTA OWS WHTEHCUBAUK MaKCMMyMAapu opacupjaru
O6ypuyaknu macodaHn EKM 4M3nKIM MacoaHu aHuKnangum, GMpoK xap
Kanpgal annapatga 6up TYAKWH Y3YHAUTUHWUHT MakKCUMYMUAAH MUHU-
MyMWra annapatHUHI Ty3unumwura kapab acta-cekuH ytunagu. LLyHUHT
YUYH 3KpaHaarum &éku (hoTonnacTMHKajarm EpuTUATraHAUKHUHT Takcu-
mMoTn 9.27-pacmpa KypcaTunraH waknga 6ynagu.

EPUTUNTAHNNKHUHT 6U3ra KypuHaguraH TakCUMOTU Gup-6upura
AKWH 6YynraH Ba X2 cnekTpan YM3uKap XO0CWUA KWNraH épuTuaraH-
NVKnap AWFUHAMCUTA TEHT; Oy YM3nKnap X0CWA "MAraH UHTEHCUBUK-
nap 6up xun; 6y TakcumoT C arpu 4ymsnk 6unaH TacBmpnaHraHd. LLyHaai
Kunub, arap épuTunraHnuk 9.27-pacmpga KypcatunraHgek 6ynm6 cekuH
Kamaiica, y xonga gucnepcus katta (AB Mmacoga kaTta) 6ynraH Tak-
avpga xam Ba A2 TYNKUH Y3YHAUKNapu GOpAUIMHKM nakkawra um-
KOHUAT 6ynmaign. NKKOBMHUHT TYNKUH Y3YHIUTUM WKKW XUN 6ynraH
MKKWM CMeKTpan YM3WKHM anmapaT axpaTa onaguraH (MKKW Xuni TYNKUH
Y3YHJUTUHU a>kpaTa onagurad) 6Ynuwm yyyH Makcumymaap opacuparu
Macoga y3rapmac 6ynraHn Xxonga MKKana YM3MKHWUHT LWaknnapu etap-
nuya aHukK 6ynuwmn 3apyp (9.28-pacm). by xonga xap 6Mp MakCUMyM-
HUHT ypKaunapu 6up-6UpuUHM aH4va KonjaraH 6ynuwura kapamai,
MKKU MakCUMyM (MKKW TYAKWUH Y3YHAUTU) BOPAUTU aHya OLKOop xo0/14a
KypuHagun. PaBwaHku, 6y xonga UKKU MakCUMyMHUW 6up-6upngaH dapk



9.27- pacM. MHTeHCUBAUIM 6Up  XUN 9.28-pacm. Axpartca GynaguraH

6YynraH MKKUTa SIKUH CMeKTpan uu- MKKW CMeKTpaa u4usuK Xxonumpaaru

MK KylWnnraH xongarv E€puTunra- pHTUATaHNMK TakcumoTu (Paneli
NINK TaKCUMOTW. KpuTepuicn).

KWAWW MMKOHMATU Mabiaym fapaxaja cnektp 6Yinab WHTeHCUBAMK
TaKCMMOTW TeKWwupunaérraH MeTOAHUHI (BU3yan Ekn (haTOMETpUK Me-
TOAHWHI) KOHTpacTra 6YynraH ces3rupaurura, MHTeHCUBAWKAa 6up 03
thapk 6OpPAUTMHW ULWIOHYIM paBULL A aHUKALW UMKOHUSATUTA GOFIUKAM P.

WyHaah KUnm6, MKKU YU3NKHW axpaTa OauL UMKOHWATA BUpMYyHYa
HOAHUKPOKAWUP. P3aneHWHI Taknudura 6MHOAH, MKKU YU3IUKHW WapTau
paBuwpga 6up-6upuaaH TYNMK axpaTunraH geb xucobnaw yyyH WMKKW
ypkau 9.28pacmpga KypcaTunraHya >xoinawraH O6ynuwu, AbHW 6u-
PVHYN YPKAYHUHT MAKCUMyMMWU WKKUHYM YPKAYHWHT MUHUMYMWU ycCTUTa
TywraH 6ynuwun kepak. TYAKUH Y3YHAUKNAPUHUHT Oy WapTHU KaHoaT-
NaHTUpagnraH aHr KM4YnK 8k apku cnekTpan annapaTtHUHI KBa3VMOHO-
XPOMAaTUK CNeKTpan YUM3UKNAPHUHT (YNapHUHT WHTEHCUBAUTW 6Up Xun)
6up-6upura SKMH TYNKUH Y3YHNAUKNAPUHU hapK Kuna 6unuw Koounumsa-
TUHW aHuKnangu.

Paneil KpUTEPUINCUHMHT 6y WaKAUHW WHTEPMEPEHUMOH CheKTpan
annapatnapra Tatbéuk atmb 6ynmaiigm, 4YyHku Oy annapatnapja Mak-
CMMyMAaH MUHMMYMra yTuwgarn 6ypyak MyHocabatnapu augpakymoH
naHxapagarngaH 6owkava 6ynagn*. LUyHUHT yuyyH Panein kputepuii-
CMHUN BMpMYyHYa BoLWKaYapoK KYpUHULLTa KENTUPULL Kynaid. Arap UKKuK-
Ta KYLWHN crnekTpan YN3MKHUHT MHTEHCUBAWUIW Ba Waknnbup xun 6ynca,
y xonpga Paneii kpuTepuiicu umsuknap opacufarn MUHUMYM KYLIHW
MaKCUMyMAapHUHT 80% wura SIKUH 3KaHAUTUHW 6ungupagn. byHpaal

*PapK 6ynuwHra cabab wyHaaku, audpakuymoH naHxapanapga (MalikenbcoH
3LIeNIOHNAA Xam) MHTEHCMBAMIU TeHr 6YynraH N Ta gacta Kywwunagu, WHTepdepeH-
LMOH cneKTpocKonaapga aca acTa-CeKUH 3audnawimé 6opaguMraH 4Yekcus Kyn pacra-
nap kywunagu. m



thapk BM3yan kaig kunmwpa xam, o6bekTuB (hoTorpauk Ba 3NeKTpPuUK)
Kaig Kunuiiga xam Xypaa fgagun aHuknaHagu. LLlyHra acocnaHraH xon-
fa, KYNuH4Ya, axpaTta OnuML 4yerapacu 6up-6upura KMH Ba WHTEHCMUB-
AnKnapun 6up Xun 6YnraH WKKW CNeKTpan Yu3nkK WHTEHCUBAUTUHWHT
MHTerpan arpyu 4YusuFugarn yykypuya KylwHW makcumymnap 6anaHpnum-
TMHUHT Kamuga 20% wura TeHr 6ynuw wapTugaH aHukKnaHagu.

AXpaTa oUW KPUTEPUACUHMHT WApPTAN 3KaHAUru 6y Tabpudpaa
fAHaga AKKON KypuHagu. MHTeHCUBAMKNAPU KYN (hapK KunaguraH WKKy
UM3NKHU aXpaTull MMKOHUSTM XakKupa Mynoxasa lopuTraHga xap 6up
KOHKpeT XO/NHW XapakTepnaiguraH”6up katop aktopsiapra acocna-
HUW Kepak 6Ynagu. bupok Paneli KpuTepuiicu wapTtam 6ynuwimra Ka-
pamaii, y Typnu ac606napHUHT axpaTta ONW-KOOUNUATUHN CONULITKM-
puwpa xypga goiganm 6ynm6 umkagu. MacanaH, MakCuMymnap kaH4ya
y30K XoinawraH 6ynca, sbHM T TapTub KaH4Ya HOKOPU Ba MaKenMMyM-
nap KaHya KeCKMH (MakCMMyMiaH MWHMMYyMra YTul TUKpPOK) 6ynca,
CneKTpas annapaTHUHT AKWH TYNKUH Y3YHAUKNapUHU apK KMauLW Ko-
6MANATN WYyHYa toKopyu 6Ynuwmn 6esocuTa TyWwyHapaMaunp.

CnekTpan annapaTHUHI a)kpaTa onuMW  KOGUAUATUHUHT  YN4oBU
cugpatmga ynuaw  YTkasumnaérraH K TYNKWH  Y3YHAUTMHUHT  LOKOpraa
anTné yTuaraH 3sHr Kuumk 65 mMHTepBanra Hucbatn, sbHU <A=Llbk
MUKAOP Kabyn KuAraH. <A HU aHuKnaw YuyH Ba $2 TYynKuHnapra
Tervwan T- TapTMbam MakCMMyMnap BasUSTUHW KypcaTyBuM LuapTnapHu
(MacanaH, AMGpakLKOH naHXapa Y4YyH) Ty3amus:

T = TKX c(BlNpT = TX2. (50.2)

K2 TYNKUH Y3YHAUTWra Teruwnm 6ynraH /n-tapTubnm MakcumympaaH
MOC MWHMMYMra YTuw yyyH TywaétraH EpyfiuK HyHanuwuHu nyn
thapkun X2/ kapap y3rapaguraH Kunk6 ysraptupuw 3apyp, Cy epga
N — nHTepdepeHuMAnaWlyBYN EPYFINK [acTanapu COHM (MaHxapa LUTPUX-
napu conun) (K. 46-8). WyHpad kunub, A2 ra Teruwnn 6yaraH MUHUMYM
Kyingarn wapTHW KaHoaTnaHTUpyBuYM (TIn WYyHanuwpa KysaTunagu:

4 8l ¢pt!n = + Y440- (50-3)
Paneii wapTura acoca,

WYHWHT YUYyH

TK, = TK,4- LK‘I éKn

1 Kr—n,

6unaH Xa 6up-bupura AKMH 6ynraHu, SbHU bk MUKLOP
XYyAa KWYUK MWUKLOP 6ynraHu yuyyH, axpaTta OfKW Kyuu Kyhuparura

TeHr 6ynagu:
4 = K[b\ = nM. (50.4)

WyHaalh Kunmb, WTpMXnapu COHWM y3rapmac 6ynraHfga naHXapaHWHT
axparta onuMw KoOGUNMSTU KKOpW TapTK6AM cnekTpnapra yTraHga opTagu.



<J1 HUHT MaKCUMan KUAMaTUu T HUHT Audpakuus Oypyarn CUHYCUHUHT
Kuiimatn 1 gaH opTukK 6YAMailgM feraH WapTAaH aHUKNaHraH Makcuman
KuiamaTura Koc Kenagn. LWyHpaint kunmb,  naHXapaHWHI  acocuii
c/5l'nd = TX dopmynacugaH /ntax = WA, 3sKaHAUTMHU Tonamu3, G6MHO-

6apuH, MaHXapaHWHT MakCUMal axpaTa ofuW KoBUANUSATH

n =X = ( 5 0 . 5 )

Bupok N(1 KynaiTma naHXapaHWHT yMTMWii'keHrnurugup. BuHobapuH,
MaHXapaHWHI MakCcuman axpara OonuwWw KOOWAMATU MaHXapaHUHT YMyMWii
KEHTUTN 6unaH, aHWKPOFU NaHXapaHWHr OUPUHYM Ba OXUPIU LWTPUXU-
faH TapkanaguraH épyfnuk pgactanapu opacuparn makcuman wyn gapkm
(6y thapk TYNKUH Y3yHAUTM xucobupa KdoganaHagun) 6unaH, sbHu JINA,
6unaH aHukKnaHagu.

Jemak, naH>XapaHUHI MakcMman axpaTa enuw KobuanaTu naHxapa
KWYUK gaBpnu (ir) kyn wrpuxnapgaH (J1/X) ékm katta gaBpnu (cl,) o3
wrpuxnapgaH (J1/2) Tysunran 6ynuwura 6o0fnukK amac, dakat OyHaa
NA(1”~= N 26Ynca, kKuhos. BUPOK AKUH-AKUH KUInb Kecub acanraH
naHxapa (Ar KN4nK Ba KatTa) NN = J1/2M2 wapT 6axapuaraHga
Anpuk (Kynon) naHxapaHukmn (ir katta Ba N r KMYMK) Kabu makcuman
axpaTta onuw kobunuatTura ara 6YnraHn xonga kKynon naHxapafaH
HUX0AT Aapaxafa yCTYH Typagu, YyHKU NKUYUK 6YnraHja yHua loKkopu
6ynmaraH TapTubra kaTTa 6Oypuyaknu gucnepcus TYFpu  Kenagu.
Kynon naHxapa 3ca aH4a HOKOpW TapTubnapgarvHa ywaHgai gucnep)-
cuAra Ba >lWaHAan axpata onumw Kyumra ara 6ynagn (k. 50.1) sa (50.4).
KOKopu TapTn6aM CNeKTPAapHWHT UHTEHCUBAUTK XYyfAa KUYMK 6Ynaaw,
YyHKM ypama (9.18-pacmparn NyHKTUP 3rpu 4m3nk) Te3 naeaiind ke-
Tagu. LaBpHWUHT waddcd KUCMUHM KaManTupuwl xucobura ypamaHu
«KEHramTMpuwra» ypuHuw 6exyfagup, YyHku waddcd KmcMyu Kamali-
ca, naHxapa yTkKaszaguraH EpyfiukK OkumMu Kamasgu. LHYHUHT y4yyH
KOpWM TapTubnm cnekTpnapga ¢akat dasanu naHxapanap (k. 48,
49-8) nwnatuaMWuyM MYMKWH, Oy naHxapanap T TapTUOHWUHI KaTTa
KuiiMaTnapuia SHeprusHu KYn KoHueHTpauusnaingn. HuxosT, it Ba T
Xyfa KW4uk 6ynraHga gucnepcus coxacu aHya katta 6ynagu (k. nact-
poKKa). LLUYHUHT y4YyH AaBpW KWYMK, WTPUXIApPU COHM KYM Ba yMYMUi
KEHrnurn katta 6YynraH naHxapanapHWHr amanuii axamumaTW KaTTa.
OnguH antmb YTraHMMWU3AEK, CNEeKTPHUHI Ky3ra KypuHaguraH coxa-
cura MyJ/hKanfiaHraH axwu naHxapanapHuHr yMyMUin keHrauru 150 mm
6ynn6, 100000 wTtpmxun 6op (saspu 1/600 mm).

(50.4) (hOpMYyNaHUHT KypcaTulnya, CNeKTpan anmnapaTHUHT axparta
oNnW KOOGUNMATU CAEKTPHUHT T TapTubum 6unaH ac6o6pa nHTepdepeH-
umanawyBsymM gacTtanap COHU KynanTMmacura TeHr. AudpakyuoH nau-
Xapaja nHTepepeHumnanawyByy gactanap COHW MaHXapaHWHILWTPUX-
napwu coHura TeHr; Jllommep — [epke nnacTuHkacu ékm ®abpm —Iepo
nnacTUHKacy y4yH N HW WMHTEHCUBAUTN aH4ya KaTTa 6ynraH kaltraH
8pyfnnk gactanapu coHura (3hekTvB Hypiap COHWUra) WapTan paBuLl-



fa TeHr feb onu MYMKWH; KaTapuw Ko3apuUUMEHTN KaH4a KaTTa
6ynca, ahdekTB Hypnap COHW WyH4Ya KatTa 6ynagu (k. 30-8). Maii-
KeNnbCOH WHTepepomeTpupga N = 2; MailkenbCOoH 3wenoHnga N COHU
nnacTWHKanap COHWra TEHT Ba X0Kaso.

PaBllaHKK, AXWKW AUGPAKLUOH MNaHXapaHWHI axpaTa OnuMwWw KO-
OMNNATN CNEKTPHUHI T TapTubum xypa Knumk (2 ékm 3) 6ynraHga N
HUHT (MaHXapa WTPUXNapPUHUHT YMYMWUA COHUHUHT) HUXO0ATAA KaTTa
6ynnwmn xmucobura katrta 6ynagm, MHTepepeHUMOH crneKTpockonnapaa
aca N yHuya kKaTTa amac (20—30 gaH opTMK 3amac), BUPOK T XXyda KaTTa
(bup Heya YH MuHr). TAON Kynahitma ac606gaH YMKa&TraH 3HI YeTKM
EpyFAuK pactanapu opacuparm Wyn hapKkuHuW TYNKUH Y3YHAUTU Op-
Kanu udoanoBun kKatranukaup. ARHWM Ywa kKaTTanuk Xap KaHpaai
ac606HUHI axpaTa oUW KOBUNUATUHU aHUKNakan.

FOkopupa Kypmb yTuaraH axpara OnuW KOGUAWATW Tyl yHYacura
Paneii kpuTepuiicu acoc KUAMG ONWHraH. By KPUTEPUWAHWHT 3HT MY-
XUM TOMOHW WKKW CnekTpan 4YM3MKAaH XO0CUN OYAraH WMHTEHCUBA UK-
HUHT HaTWXaBuii TakcMMoTuAa Mabaym 6up ynywHu (MacanaH, KYLWHK
MaKCUMyMNapHUHT 80% WHKW) TalWKua 3TaguraH MUHUMYM 6YanLIN Ke-
paknuru TyfFpucnparn tanabaup (k. 9.28-pacm). LyHpal kunn6, Panei
KpuTepuiicura MyBoduk, Ym3nk 6uTTa 6ynraHaarn Ba UKKutTa OynraH-
farn épUTUATAHNMKNAP TaKCMMOTM (MOC paBulLfa MapKasfa Makcum ym
Ba MWHUMYM) opacufpa cugart xXuxatugaH gapk 6yamwmn kKepak, SbHU
Oy (hapk CMHYMKNab YyTKasmnaguraH MUKAOPWIA Ynyawnapcus 6UNMHNG
TypaguraH 6ynuwmn kepak. bowkavya kunné aintraHga, Pageit Kputepui-
cn acnupa akat BU3yan KysaTULWHWM Hasappa. TyTagu.

Mwukgopuii ynyawnap yTKasunaguraH xonfja axparta Onuw Kobu-
nnAaTn TyFpucuaarn maeana 6owkava Tap3ga kynunmwmn kepak (I.C. lo-
penunk). VKKM cnekTpan 4uMsukK 6up-6mpura wy kagap SKMH Typrad
6YNCUHKKN, HaTUXaBUN TaKCUMOTHUHI ypTacmpa EpUTUATAHAUKHUHT
MUHUMYMU 3Mac, 6ankuM MakCMMyMu >KohnawcuH (9.27-pacMm), AbHM
C arpu YM3MKHUHT KYpuMHUWMK (cmuaT TOMOHMAAH) anoxupga A Ba B
TPy YM3UKNAPHWUHT KYPUHWUWK 6unaH 6up xun 6YncuH. LyHra kap a-
MacAaH HaTMXKaBUI WHTEHCUBAMKHUHI By TaKCMMOTU 4Yu3nK 6uTTa 6Yyn-
raH xongaru TakCUMOTAAH MWKAOP XuxaTugaH papk kunagu. Xymna-
JaH, HaTWXaBWil TAaKCMMOTHWHI KEHTAUIM 4yun3nmkK 6uTTa 6ynraH xon-
Jarn TakCMMOTAaH KeHrpok';6ynagan. by dapkHM ynyaw MyMKWH, arap
ynuaw aHuUKNUru eTapnu papaxaja tkopu 6ynca, 61M3  HyphnaHuw
cnekTpuga 6MTTa YM3nK amac, 6ankm MKKWU YU3UK GOPAUTMHM aHMKNaLL
MMKOHMATUra 3ra 6ynamus. LWWyHaail kunmb, mukgopuii  yndawnap
yTKasunaguraH xonga axpara ONull KpuTepuicuHu 6yHAaln Tabpud-
naw MYMKWH: arap EpuUTUATAHAUKHWHT HaTWXKaBUIA TaKCUMOTU YM3UK
6utTta 6ynraH xongary TakCMMOTAaH Ynyaw aHWKAUITUAaH OpPTUK
mMukgopaa apk Kuaca, MKKW 4YM3NK axpaTunraH ge6 xucobnaHagwu.
BuHo6apuH, 6y KpuTepuiira MyBOGUK, ANPPAKLWOH MaHXapaHWUHT
{Eékn 60w Ka cnekTpan annapaTHWHI) 60OLWKa Xxoccanapu y3rapMmaraHja
eCMeKTpan Yu3nK KOHTYypuarn WHTEHCUBAWK TaKCMMOTWM KaH4Ya aHWK



ynuaHca, axpaTa OAuLW KOBWIMATK WyHYa
tokopu 6ynagu. A6CONOT aHWUK YnvyaHagu- 7
raH AMMWUT X0Nnfa axpata onuw Kobunus-
TW Yerapacus opTagu.

B. CnekTpan annapaTHWUHT
guncnepcumoH coxacu C. Tax-
pnba YyTKasunaguraH pean Liapoutnapga
613 y3yHAUrm X 6ynraH MOHOXPOMAaTUK A
TYNKMHNap 6unaH amac, 6ankn CNeKTPHUHT 9.29- pac > gan X4SIX raust
ysyHarm X AaH X -)- AX raua Gynrad 63“}nra|fcneKTpeﬂ'| VHTepBangaru
TYNKUHNAPHU §3 nunura onrad 6upop Kuc- WHTEHCUBUK TaKCUMOTM.
MU 6unaH uw Kypamus. byHaai TynkuHnap
TYNAaMuHUHT 60pAUTKU cnekTpan ac606napHUHT UWWHKU aHYa KUiinHNaL-
TUpagKW; aH4ya KeHr cnekTpan MHTepBan 6unaH.mwnawraTyFpu KenraHga
6Mp-6MPMHN KUCMaH KonnaauraH OKOpW TapTubam cnekTpnap Kysatu-
naguwraH ac6o6napHUHr WMWK aliHMKca Kyn KuiinHnawagw. LyHgain
KMnmn6, xap 6up annapat yuyyH Afl cnekTpan UHTEPBaSIHUHT TMMUT KEHT-
nnru 6ynagu, KeHrauKHWHE 6y Kuiimatmpa auckpet (6up-6upuHun Kon-
namaiguraH) MakcUMyM Ba MUHUMYMAap XOCUA KUAUW MYMKWUH. By
WHTepBan CnekTpan annapaTHUHI gucnepcuoH coxacu (C) ge6 atanagu.
Coppanuk yuyH TekKwupunaétraH EpyFAUMKHUHT CNekTpan TapKubu
9.29-pacmpa KypcatunraHfek 6yncuH, ne6 apas Kunamms Ba gudpakr
LMOH naHXapaHWHr C CUHWM Tomamms.

VHTepBanHUHI YHI yeTn (TYAKUH y3yHaurn X+ AX) yuyH T-Tap-
TM6AN MAKCUMYMHUHT YpHM

c151n =T X+ AX) . (50.6)

Q+4n, N

WapTaaH aHuknaHagu. WHTepBanHMHT uyan uyeTu (TYAKUH Y3yHAUTU X)
YUYyH (T-\- 1)- TapTMBAN MAKCUMYMHUHT YpHU

= (1+ X (50.7~
WwaptaaH Tonunagn.  Kywwun 6ynraH TapTuGnapumMHr - Makcumymnapu

Kyhngarn waptga 6up-6upuMHMHT ycTura Tylwa 6ownaign, SbHU WMHTep--
(hepeHUMOH MaH3apa HoaHuK 6ynnb Konagu:

AbHU
TX+ AX) = (T+ DA
eKn
C= AX= X'T.
WyHpah kKunnb, acboOHUHI gMCrnepcnoH coxacu 6y ac6obpa Ky3a-
TunaguraH uHtepgepeHuns TaptTnoura 60Fnnk (21-8 ra CONUWITUPKUHT).

WHTepgepeHUMoH cnekTpockonnapga Ba MalikenbCcoH 3LienoHuaa
Ky3aTunaguraH MakCMMyMmfap Xamulla HUxoaTAa KatTa iyn dapkura’



MOC Kefnagu, fbHU 6y MakcuMyMmnap Kopu TapTubam MakCUMyM-
napaump (T — 6Up Heya MUHI Ba 6UP Heya YH MUHT), LWYHWUHT YYYH
AJ}—1,/1000, sbHM 6y acbobnapfa AWCNEPCUMOH COXa Xyda KWUUUK
6Yynn6, aHrCTPEMHWHT ynaywnapu 6unaH yndaHagu.

OvdpakynoH naHxapaga ofgatfa MKKUHYM EKU YUMHYM TapTu 61u
ECMEeKTpaap Kysatunagu, sbHM T = 2 éku 3. LWyHra myBoduk paBuwlfa
nucnepcuoH coxa AK = Y2 éku X]3 xypa katta. AudpakynoH naHxa-
pPaHWHT ag3an TOMOHM Xam XyAAu MaHa WyHaaaup; AudpakymoH naH-
Xapa XaTTo oK &pYyF/IMKHU, AbHU XYyAa KeHr (6Mp Heya MUHT aHrCTpem)
CMeKTpan WHTepBafHU aHanM3 Kuauwra WMMKOH 6epagu, JllomMmep —
lepke nnacTuHKacu 3ca 6yHpai smac: 6y nnacTuHKara TywaéTtraH épyf-
AVK OWp aHrcTpemMfaH OPTUK CMeKTpan uHTepBan 6YynraH xonfgaék
y aHUK Makcumymnap 6epmaingu. LLIYHUHT yYyH MHTepdepeHLMOH CreKT-
pockonnap takat Xyjaa 6up XWHCAM 6YnraH EpyFAMKHW, MacanaH,
EmCUiipaknaHraH rasnap u4ukapajguraH cnektTpan 4YM3UKJapHW aHanus
KunauwrarnHa apaigu. WHTepdepeHUMOH cnekTpockonnap 6yHAaai
YM3NKNapHW aHanu3 kunuwpa 6e6axo xm3maT Kypcatmb, 6y umsmkga
6up Heya KOMMOHeHTanap 6OPAUTMHU (HO3MK CTPYKTypa) Tonuwra um-
KOH 6epagun, UYM3NKHWHT KEHrAMrnHu 6axonamngu, Tawkw GakTopnap
TabCupu ocTuaa ysrapuwnap coaup 6YnuwmnHmM (axpanuiinap) aHukK-
nangn (macanaH, 3eemaH 3()(eKkTU) Ba X0Kaso.

[vcnepcroH COXaHWMHI axaMUSATUHU KyiAmparm Taxpubaga xypa
AKKON Kypuw MyMKuH. Cumo6nu namna €kunraH nantga yHaa nact
mb6ocmmm cumob 6yfFnapu 6ynagm Ba 6\ nanThaa namna aH4ya 3HCU3 CMEKT-
pan uusuMknap umkapagu, 6y uumsmknap ®abpu — lNepo 3TanoHU KaT-
HalraH crnekTpockonga (kKy3rynap opacugarum macodacu 1cm ra sIKMH)
KeCKMH MakCUMyM Ba MUHMMyMnap 6epagau. bup 03 BakT yTrady, namna
Kn3nigu, 6yf 3nunurn opTagu, YMsMKnap WyH4YanuK KeHranb ketagm-
Kn, [OA, wnHTepBan acboBHUHT AUCMEPCUMOH coxacupaH OpTUK OYNMb
Konagu: Makcumymaap Kywunumwmnb ketagm Ba UHTEP(HEpeHLUOH MaH-
3apa nykonagu. bupok namna Kyuynum paBuwfga BeHTUAATOP 6GunaH
WwamMonnaTné Typuaca, namna COBMAAM Ba MaKCUMyMaap fHa axpa-
nagu.

r. CnekTpan acbob6napHUHT XoccanapuHu
conuMwTupuw. Typam Xun crnekTpan annapat/iiapHUHI Xocca-
napu 9.2-xagBanfa conuwTupunrad: K'T ra TeHr 6ynraH gucnepcuoH
coxa 0= A4, <N1= X/6X axpaTta onuw Kyuym 6ynnb, y nTM ra TeHr.
XagBan CRNeKTPHUHI Swna coxacku Yy4dyH (k = 5000 A= 500 HM) Ty-
3UNTraH.

9.2-xapBanga bepuaraH mabnymotnap 6y Typgaru 3Hr fxwu anna-
paTnapHu XapakTepnamaca xam, xap kanal Ty3yKKuMHa annapaTtinapHu
Xapaktepnangm.

XoccanapHu KuécnawfaH Wy Hapca KYpuHaguku, axwu audpak-
LMOH NaHXapaHWHI axpaTa OnuW KOBUAWATW AXWU MHTephepeHLnoH
CMEeKTPOCKOMAApPHUHI axpaTa onuwW Kobunuatura akuH 6ynun6, 6upok
naHXxapa KynnaHunuw  coxacu (gucnepcus  coxacu) xuxatugad



b6eknméc papaxaga YCTyH Typaau. OudpakuumoH MaHXapa BocuTacmpgs
IpuWwnNagnrad 3Hr HKOPM HaTuXanap onvwpaa y 6unaH uwnaw Xyga
AXTUETANKHMN Tanab KUAUWIKW NaHXapaHWHT Kamuuauru xucobnaHaaw,
Bupok axparta onuw Kyun N 3 ¢ 104—10®6ynraH ypTaya ac6o6nap
6unaH uvwnaraHja gudpakuuMoH naHXapa 3HT AXWU AUCMEepPCUSIOBYM
afNemMeHT XxucobnaHagu, nNaHXxapa Mpu3Manu  crnekTporpadnapaak
(k. 94-8) adsangup. LWy cababnu gudpakumoH cnekTpan acbobnap
KEHrpoK KynnaHunaguraH o6ynau.

9.2- xapgBan

Typnium Xun cnekTpan annapaTNnapHUHI XapaKTepucTuKacu

n X TaKpH-
T N 0, n GaH, A
®dabpn — Mepo  3TanoHwu,
ad= 25 mm, K= 0,9 105 30 0,05 3-106 0,0017
MalikenbCoH nHTepdepo-
MeTpK 10« 2 0,005 2-10« 0,0025
JTiommep — Mepke nnacTuH-
Kacu 5-104 10 0,10 5-106 0,01
MalikenbCoH 3LlenoHn 1-H04 30 0,50 3-105 -0,017
AndpakynoH naHxapa 3 106 -1700 3-k05 -0,017

Bab3aH Typnu XWn chnekTpan annapaTtnapHWHI UWWHW KOMGWHa-
umsnab, axpara OfMW KOGUAUATUHM KamaidTMpmaraH xonga annapa-
TYPaHUHT OUCMEPCUOH COXACUHW OPTTUPULL MYMKUH. Bn3 6yHgai max-
Cyc xonnap yctupa TyxTaiManmMmus.

51- §. EpyrimMK vMMynbCUHM aHanM3 KWIMLIA CrexkTpan
annapaTHUHI posu

Mypakkab TYNKMH MMOYAbCUHU 6U3 cnekTpan annapaTt épfamuia
cnekTpra &amu3, SiLHU 6y MMNynbcha TYMiaHraH 3SHEPrusiHU Typnau
yactoTanap 6yinmua Takcumnanmus. bupok 6yHgaH ongumHru naparpad-
AaH Mabaym 6ynuwunya, 3HEPTrUSHUHT YacToTanap 6YyiMmuya TakCUmOT
XapakTepun axparta 01MW Kyyn Typaumuva 6ynraH cnekTpan acbobnapga
Typnuya 6ynagu. LWyHaain kmnmb, mMnynbCHU cnekTpan ac6o6 BocuTa-
cupa YpraHuw HaTuUXacu WMNYNbCHUHT Y3WHWHT xoccanapura (YHUHT
BaKT YTuwM 6unaH y3rapuwl KOHYHWra, ibHW UMMY/JbCHUHT LIAKAM Ba
JaBOM 3TUW MypjaTura) xam, ChekTpan annapaTHUHI Xoccanapurs
(YHUHT axpaTa onuw kKobunuaTura) xam 60FUK.

AC606HUMHT akpaTa 0nMW KOOGUAMATKM KaH4ya rKopu 6Yynca, 6y ac606
JHEPTUSHUHT CNeKkTpra énunuMw MaH3apacuMHM LWyHYa Kkam 6y3aau;
aKCuMH4Ya, acboOHUHI axpaTa ONMW Kyuynm KWYMK 6ynraHga sHeprus
TaKCMMOTMHWMHI MaH3apacu acocaH acbo6HUHI xoccanapura 60FAuK
6ynn6 Konub6, KysaTunaétraH MMMYNbCHUHT XYCYCUATNAPUHU aKCITTU-
ponmaiau.



BUpoK wWyHM 3cha TYTULL KepakKKuW, axpaTa ONMW Kyyu YeKCcu3
KaTTa ac6o6 6wunaH uwnaraHga CneKTporpaMMaHWHI WaKAu UMNybc-
HUHT Wakny 6unaH 6up KUAMaTAM aHWKNaHraH 6Ynuwmn Kepaknurura
Kapamaii, 6yHra Teckapyu Xynoca YuMKapuw HOTYFpu: 6yHAan crnekTpo-
rpammara kKapab 6u3 TYNKUH MUMMYNbCUHWUHT LWAKAM TYFpucuaa xynoca
ynmkapa onmaraH 6ynap 3guKk.

XakukaTaH xam, 6yHaal mgean crnekTporpamMmafgaH WMMYNAbC 3Hep-
TMACUHUHT YacToTanap 6yimya TakCUMOTKM TYFpucuia OMHraH Mabay-
MOTNnap MMNynbCHUM ®Pypbe Teopemacura acocaH katopra (MHTerpanra)
i garyn anoxupa 3neMeHTNapHUHT Ko3pduuMeHTNapuHUIMHA TUK-
nawira UMKOH 6epafu, YyHKW anoxupja CnekTpas YN3UKHUHT WHTEHCUB-
NUTN EANAMAHUHT TErnwnm KoshpuumeHTn 6MNaH aHMKNaHaan. bupok
UMMOYAbCHUHT WaKAu 6y KOIPhULMEHTNAPHUHT KuiimaTurarmHa amac,
6ankn YHUWUHI aipum KOMMOHeHTanapuHuHr asanapun MyHocabaTura
XaM 60fFNMK. LLIYHUHT yUYyH WaKAM Xyfa XWAMa-Xxun 6ynraH umnynbc-
nap ®ypbe KOIQHUUMEHTNAPUHUHT aliHu 6Up KuilmaTnapura moc Ke-
AWWW Ba AeMakK, CreKTpra alHu 6up xun éhnnuwmn MymkuH. LyHpgan
Knnuo6, TanuHAn 6up TYNKWUH WMNOYNbCUHW Mabaym O6up annapaTt
BOoCUTacuga cnekTpra é&uWnw TyFpucmuparm macana 6up KuiAmatau
Xan KuauHagu. IMNynbCHWUHI cnekTpura Kapab, xaTTo axpaTa onuL
Kyun 4yekcu3 KatTa 6YynraH ac6o6 BocuTacufa TONMAraH CNeKTpu-
ra kapa6, WMNYNbCHUHT Y3UMHM TWUKAAW Macanacu HoaHukAMruya
Konagu.

OundpakunmoH naHxapa éku 6owka cnekTpan annapaT MMMY/bCHU
CUHYCcOMAan KOMMOHeHTNapra énuwpek ywa macanaHun (UMK Wyn
6unaH xan kunaguraH acbo6amp; pactnabkum UMNYNbC WAKAUHUHT
maTtemMaTuK ugogacm Mabaym 6ynraHga 6y macanaHucod matemaTuk
nyn 6unaH xan KWau MYyMKWH.

MaHa Wy HyKTau HasapfaH 0nub kaparaHga, TYNKUH uMnynbcnapu-
JaH nbopaTt 6ynraH HOMOHOXPOMATWUK EPYFNNK, XXyMafaH, OK 8pYFIUK
MOHOXPOMATUK EPYFNIUK TYNKUHAapW TynnammugaH nbéopar, AeraH 4abBo
LWOBKWH MYyHTa3aM MY3WUKaBWI TOHAap Tynnamuaup, feraH [abBojaH
OPTMK MabHOra ara amac. Epyfink umnynbcugaH xam, TOBYW MMMY/b-
cufaH xam Ternwnu aHanwusatopnap (aHanus kunys4um acbobnap) épaa-
mMuaa 6upop oaauiA TOHHW (MOHOXPOMATUK EPYFANKHMW) axpaTtué onu
MYMKWH. BupoK YypraHunaéTraH umnynbcHu 6U3 uwnataérraH ac6ob
y3rapTupraH KOMMOHEHTaNapHUHTMOHOXPOMATUKINK Aapaxacu ac6o6-
HUHT XOoccanapura Ba YHWHI axpaTa oMW Kyuura 60FnuK. LLUyHUHT
YUYH creKkTpan ac6o6 BocuTacufa YyTKasuaraH aHaM3HUHT 03MU-KYNMU
fapaxafa MykaMman 6ynuwm umnynbCHW Y3rapTupullgakaHgain ac6o6
nwnaTuaraHmra 60fFnuK. bByHgain y3rapTUPULWHUHT MOXUSTM NaHXapa-
HUHT MMNYbCra KypcaTajuraH TabCUPUHU YpraHuliga sKKkon KYpuHagu.
By MucOn CNeKTPHWHT KYPUHULIM CeKTpan annapaTHUHI axpaTa OfHW
Kyuyumra Hakagap 4ambapyac GOFNUK 3KaHIUTUHW XaM SIKKON Kypca-
Tagu.



LWaknu nxTnépuin 6ynraH KkKcka* mmnynbC AKPPakLNoOH naHxapara
HOpMan paBkwWwfja TywaéTraH 6YncuH; HopMan 6mnaH @ 6Gypuyak xocun
KunaguraH RnyHanuwpa xoinawraH kabyn KunyBuuM anmapaTra Kypca-
TUNaAUraH TabCUpHU Kypub umkamms (9.30- pacm). MaHXXapaHWHT Xamma
wadgdod snemeHTnapyn (AbHW TUpkMwnapu) 6apaBapura P HykTara To-
MOH ¢ Agndpakuma 6ypuarn octuga 6opaguraH fanaéHNaHWIWHWHE MaH-
6anapn 6Yynn6 konagu. BupokK pacmaaH KypuHuwuKya, 6y anpum fana-
8unaHuwnap P HykTara 6up BakTAa 3amac, 6anku cucTemaTwK pasullja
M3wg/c mukgopra Keunkmb kenagn, 6y eppa i — naHxapaHWUHT AaBpw,
c— épyFnuk Tesnuru, LWyHgaih kunub, P HykTara 6up-6upugaH
T = o!51n b/c BakT opanatmb pJaBpuii paBulga KenaguraH fanaéHna-
HUW Tywwunb Typagu; xap 6up ¢ AyHanuw yyyH Y3MHWHT TabCcup 3TULL
naspu (T) 6Ynagu. [emak, rapuuM naHxapara TywraH WMAYAbC AKKa
UMNynbC GYNMWMra Kapamail, xap KaHfgai P HykTagaru Tabcup AaBpuid
XxapakTepfa 6ynagu. [aHxapaHWHT TWUpKWLWIapyW KaHya Kyn 6ynca,
LaBpUA TabCup WYHYA Y30K BaKT sseom 3TafAW. TUPKMLUMAP COHU YeKCU3
KaTTa 6ynraH (axparta oMW Ky4u Yekcu3 6ynraH) mpgean naHxapajga

[aBpuii TabCMp YEKCW3 Yy30K BaKT AaBOM 3Tagu. byHpail yekcus faspuii
Tabcup, ®Pypbe Teopemacura Kypa, pfaspnapu T, ?T, ?T,
o6ynraH cuHycomgan TebpaHuwWwap Tynnamy cudatmga TacBMp/laHWLWN
MYMKWUH; 6y CuMHycomaan TebpaHWLINapHWUHT amnauTyganapu 6y nAaBpuii
TabCUPMApHUHI XapakTepura 60fnuK, 6y xapakTep 3ca WMMYIbCHUHT
Waknm Ba [faBOM 3TUW MyaaatM 6wunad, naHxapaHuWHr waddod Ba
Howadgod >KOWNApUHUHT ynyamnapu ypracupgarm MyHocabaT 6unaH
aHuknaHagu. Laspuii TypTKunapHu cuHycoupan TebpaHuwnapra 6yHpaai
axpatuw wyuu bunanpagukn, P HykTagarn xogucanap ryé 6y Hykrara
TYNKUH Y3YHAUKNApM MOC paBulLja

X, = cT = o5y = ¢c72T — X"~ 51,
K3= c13T = 73(lsinay, ...

6ynraH MOHOXpOMaTUK TYNKUHNAp KenraHparugek to3 6epagu. LyHpaain
Knnnoé, ¢ WyHanuwpaa ysyHnuknapu c(51MNdp — Tk waptra (byHpa T—
6YTYH COH), SibHU ANPPAKUMOH CMNEKTPHUHI 60W MakcMMymaapu Basus-
TUHU aHWKIOBYM LIApTra OYI/CYHYBYM MOHOXPOMATUK EPYFAMK TYNKWUH-
napw KysaTtunagu.

o = 0 WyHanMwpaa vMNynbCcnap xamMma TUpKULLINapAaH 6up BakT-
fa Kenagu: [aBpuii TabCUp K3ara Kenmaigu Ba HOAMHYM  MaKCUMYM
«OKNUrMYa» Konaeepagu. by XxynocanapHUHI Xammacu LUdpakLuoH
naHXapanapHUHI ogaTharu Hasapuscura myeBoduk kenagum (K. 46- 8).
By monaxasanap MMNynbCHW MHOAAN0BYM HOLABPUI GYHKLUAHM rap-
MOHMWK Ty3yBumnapra EWUWIHUHT MaTeMaTUK aManu YypHuUra MMnybCHU

* VIMNYNbCHUHT [aBOM »TUW MyAfaTW xap KaHjain T ra HucbaTaH XyAa KUUMK
6yNnraHn ydyyH 613 MMNYNbCHU «KUCKa» MMNYNbC fAe6 aTaguMk (MacTpok™a KapaHr).



JaBpuii  npoueccra  annaHTUpULL-
HUHT (U3NK MaH3apacuHW ONAMHra
cypu6, AnMMpPaKkUMOH nNaHXapaHWHT
MMnynbcra KUnaguraH TabCUPUHU
KypcaTagu.

Xocun 6ynraH paspuii TabCUPHU
KYypn6 umkmwpga 6u3 gaBpuii QyHkK-
UMAHW cuHycoupanapra EWULWIHUHT
MaTeMaTWK amanupjaH olifjanaHraH-
UMU3 3XTUMON 6Up 03 Mabkyn 6Yn-
maraHaup. bupok 6y eppa  xam

9-30- pacM. VIMNYNbCHUHT gudpakLm- MacalaHWHT (*]M3V|K MOXUATUHN KS’/I‘I—

OH naHxapa opKanm yTvlLum,qa MOHO- pOK OYaguraH nyngaH 6opuw MyMm-

XpoMaTuUK TY/NKWHAap Tynnamura ain- KuH. Bu3 ogataarn (TUPKWULLAKN) nNaH-

NnakKun. o
Xapa 6unaH, AbHU LaBpuil paBuwga

TakpopnaHaguraH wadggag Ba Howaddgod xolinapu 6ynraH naHxapa

6unaH uw Kypauk. Bowkava aliTraHAa, maHXapaHUHT EpyFNnK YT KasuLl

KoapcmumeHTU (T) maHxapa 6Yinnab O gaH 1 raya cakpab y3srapagu

(9.31-a pacm). SHAM waddohaurn x KoopaumHaTa 6Yinab cuHycompan

T = 5K (2nlil)Xx KOHYH OyiiMya Yy3rapaguraH naH)apa 6unaH uwnaé-

TupMmn3 fgeb dapas aTanuk, 6y epaa i — MmaHXapaHUHT (a3oBuUit

faBpu, SbHU T KoauumeHT +1 pgaH —1 rava ysrapagn (K. 9.31-6

pacMm). T HUHT MaH(Wii KMAMAT ONULIMHUHE, SibHU YTaéTraH épyFnuk

amMnNAnTyAanapuHUHE MaHpuin 6Ynn6 KOAWWWHUHT MabHOCKM Xyga o0j-

Ani: mycbaT Ba MaH(puUii amnauTyganu TYNKWHNAPHWUHT (asanapu

Kapama-kapwmuanp. buHobapuH, 613 nwnaétraH naHXxapa amnauTypga-
(hasa xapakTepura ara: (a-
30BUA  OABPHUHT  sipMuja
amnnuTyga 6upgaH Honlrava
y3rapagu, WKKUHYM spmujaa
amnauTyga HongaH 6Gupradva
opTagu, 6upok asacum ak-
CMHYa y3rapagu.

4 X KOkopuga KenTupunarad
mynoxasanapHm (k.  9.30-
pacm) 6yHgail naHxapa YuyH
Takpopnab, P HykTara (o ny-
Hanuwpaa) BakT yTuwn 6unax

N

s5in— I
T
KOHYH 0OYyiinya  y3rapyBum
EpyfFnuk TebpaHuwn eTnb
KennwunHun Tonamuns, 6y
9-31-pacM. TlaHXapaHuHr  épyFanK  yTkasuw  oon. T — (511 M
KO3hhuymeHTn (T) 6unaH X KoopjguHaTa opa- PA -
cupars myHocagar. XaknkataH xam, BaKT YTu-
6ynraH TAPKALWAH NaHxapa; 6 — faspw

a__ paspu € _
1 6YNraH cUHycosaan naHxapa. wm 6unax P HyKTara naHxa



PaHWHT EpyFAUK YTKasull Koa(MUMEeHTNapu 3ra— x LUOHYH  6unaH

y3rapaguraH KUCMMapuaaH UWKKaH EpYFNvK TebpaHuwnapy eTué Kena-
au, GyHAa X KOOpAMHATa BaKTra LWyHAaih 60FNUK paBuLIfa OpTaguKw,

T BakT MuMja x KoopAuHaTa 6 Mukgoppa ysrapagu, fbHU x = —1
WyHpan knnub, P HykKTaga épyfFnnk TebpaHmim
. 29 .29 . .29,
510 — X = 51M -mmemmme I = 510 — |
a nT T

KOHYH 6unaH y3rapagu.

Arap 6u3 Kypub u4mkaéTraH naHXxapa 4ekcu3 y3yH 6ynca (SbHu
axparta onuw KoBUNMATM 4YeKcu3 KaTTa Oynca), y xonga 6y cuHycou-
fan 8pyfFnvk TebpaHWWW BaKTha derapanaHmaraH Ba fJaBpu T Eku
TYNKWH y3yHAurn ~ = c¢7 = W3T¢ OYnraH Karbuin MOHOXPOMATUK
8pyFnuk 6ynagu.

[emak, cuHycompan naHxapafa MakCUMyM XOCua 6ynuw wapTu

A5G = X (51.1)

KYpuHuwaa 6ynagn; mMabnymKu, ogataarn gugpakumMoH naHxapaga Oy
wapT M5Td = /TN agu. Acociiii hapk WYHAAKU, CUHYCOMAan mnaH»Ka-
paga xocun 6ynraH gudpakuyusga gakanr 6upuHun TapTubnm (T =
= +1) m2kcumy'mnap nailgo 6ynagu, opataary naHxapanapja aca
HO/IMHYM MakKCUMyM Ba Typnu TapTubnm makcumymnap (Paneir) xocun
6ynap 3gn. LWUYHWHT yuyH TYAKWH Y3yHAWUTWM X 6YNraH MOHOXpPOMAaTWK
TYNKUH cuHycomgan nawxapaga (51.1) wapThaaH aHWKNaHaguraH dakat
+ ¢ Oypuaknap ocTugarnHa AaudpakuymanaHagu. [aspu i Ba axpata
ONUW KOGUMMATU 4YeKCM3 KaTTa 6yaraH cuHycoumfan naHxapara Tywrad
UXTUEPUIA WAKNAW UMNYIbC MOHOXPOMATWMK TYNKWHANAp Tynnamura ai-
naHTupunagmn, 6y TYNKWHNApHWHT Xap 6upn (51.1) wapTaaH aHuWkna-
HaguraH Y3uHWHT ¢ WYyHanuwun 6Yinnabarapkanagn. by anoxmpa MOHO-
XPOMaTUK TYNKWHAQPHUHT WHTEHCMBAWKANApW (amMnauTyganapu) MyHoO-
cabaT¥ MMNYNbCHUHI Waknmra 60FNuK. Arap naHxapaga WTpuxaap COHU
yekcus Kyn 6ynmaca, y xonga Typaum ¢ WyHanuwnap 6yinna6 Ketaér-
raH anoxuja LYrnapHWHT JaBOM 3TUW MY[AAAaTU KUCKapagu Ba MMMyfbC-
JaH axpaTmb onuHraH TYAKWHAAP KaTbWil MOHOXpOMATUK Gynmali
Konagu. YerapanaHraH naHXapa BocuMTacufa MMMYNbCAaH XOCUA Ku-
NIMHTaH Oy Takpubuii MOHOXPOMATMK Lyraap WUMMAYAbCHUHT LIaKaura
XaM, MaHXapaHwHr ynyamura, sbHW [aBpW TallMHAW 6YynraHfja LWTpUX-
NapUHWHT coHura xam 60fnuK. By napameTpnap naHXapaHWHI axpaTa
0NN KOBUNUATUHU XapaKTepnangu.

Bowka cnekTpan amnapatfnapra Teruwnu 6yHpaii  Mynoxasanap
OUPMYyHYa MypaKKabpoKAUpP, aMMO WLWHWHT MOXWATWM Bupgannurnya*
Konagn (K. 92-mawk).

* CnekTpra éivw macananapv Ba crnekTpan annapaTHHHI Y3rapTUPULWIAHK ponu
Kyhingarn kuto6aa 6atadpcmn 6aéH atunran: . C. T o pe nu K, «KonebaHnsa v BONHH»,

dunsmarrus, 1959.



X 606

KYN YNYOBAW CTPYKTYPANAPLA 103 GEPAQUIAH AVNGPAKLMOH
XOOUCANAP ;

52- 8. [AndpaKuyMoH raHxapa 6up Yn4oBAW CTPYKTypagup

51-8§ na 6aéH KWAMHraH matepuman (xycycaH, akaT GUpuUHUMTap-
TM6AM cnekTpnap 6epaguraH cuHycompan naHxapanapfa to3 6epaau-
raH gudpakumaHUHT Paneid TONTaHXyCYyCUATUMXTUEPUIA KYPUHULLIAAT I
CTpyKTypanapga to3 6epaguraH gudpakuma TyFpucuparu macanaHu
Xyha ymymuii Ba amManuin xuxatgaH Myxum 6ynraH ycynga TeKwupuob
YUKW MMKOHMHW Gepagn. CTpyKTypa Xap KaHgah 6ynraHuga xam
(xycycaH, y paBpuin 6ynmaraHmpa Xxam) gudpakuus xopmumcanapu 13
6epaBepagu. AMMO amanga Xyfa KeHr TapkanraH OyHpai xonga au-
(hpakyMoH MaH3apaHW XMCO6 KUAMLW aH4ya KNinnH. Panein 6yHra yxwaw
MacananapHu eYMLIHUHI Xyfa YMYMUIA yCYynAnHW KypcaTub 6GepraH.

Bns 4- § ga BaKTHUHI Xxap KaHAal PYHKUWACUHW BakKTHUHI [aBpu,
amnauTygacu Ba (pasacu Typnuda 6ynraH cuHycompan GyHKuusnapH
Tynnamm cugartmga TacBMpiaw MYMKWH 3KaHAWTUMHW  Kypauk. LUyHra
yXxwaw xoccanapu, MacanaH Ynkasuw KospgpuuueHTn (a3oBuUii  Ko-
OpAvHaTanapHUHr ¢yHKuMacu 6ynraH xap kaHpah (as3oBuii CTPYKTY-
paHW CcuHycougan cCcTpyKTypanap Tynnamu KYpuHuWIMAa TacBupnall
MYMKUH (Pypbe Teopemacu). .CTPYKTYPaHWUHT YTKasuwWw KO3DOULMEHTU
thakaT 6uTTa KOOpAWHAaTara, mMacanaH, x ra O0FAMK OYnraH Xycycui
Xpnga aipum CUHycokAan CTPYKTypanapHUHI YTKasuw KoappuuneHTH

ablWw M"A + /) KypuHUWUAA TacBuMpnaHagu, GyHAgaru a — amnauTyga,

W — asoBuin gasp Ba p—a3a. JaBpuii 6YnMaraH CTpyKTypa Y3Nnyk-
cu3 y3rapub 6opyBUM [aBpAM CUHYycOoudan CTpyKTypanap Tyniamu
opkanu (dypbe uHTerpanM KypuHuWMAa) TacBupnaHagu. i paspau
[aBpuin CTPpyKTypa WYyHAAW 6Up KATOPHWUHI Xagnapu WWFMHAUCK Tap-
3nga TacBMpaHUWM MYMKWUHKKW, 6y KaTOPHWMHT 6uTTa Xagu YMyMui
xonga ysrapmMac KaTTanuMk 6Ynuwmn, KonraH xagnapu aca X HWHE i,

1/2i, 1/3#, ... paBpAu cuHycompan QyHkuuanapu 0ynagu, AbHM
KonraH xagnapu onsln |~ x + 02, | kKypuHuwuga (Pypbe Katopu Ky-

puHuwmnaa) 6ynagn (6byHga n— 1, 2, 3, ...). Kypub uukunaértraH
CTPYKTYpPaHUHI XapakKTepu Katopfaru aipum cuHycoupan XafnapHUHr
amnauTyga Ba (hasanapu KuiiMaTuHW aHukna6”~6epagn. Ldemak, Mypak-
Kab CcTpykTypaga 103 6epaguraH AaudpakynsaHm 6y CTPYKTYpaHUHT
dypbe Einnmacuparn xap 6up xaggaru audpaxkymsHu xmcobnad umkuL
Mynn 6unaH Tonmuw MyMKWH. ®Pypbe élnnmacuparm ysrapmac xag Ho-
NNHYM MaKcMMyM 6epafun, CUHycOuAan XaanapHWHT Xap O6upu 6UpPUHUN
TapTMéean (T = +1) MKKMTA Makcumym 6epagu. CuHycompan CTpyK-
TypanapHUHT AaBpu Typnu 6YAraHAuMru yuyH OUPUHYM TapTu6au MOC
MaKCUMYMAapHUHT Audpakkus Oypyaknapu xam Typauya 6Ynaaum Ba



6upranukaa 6yTYH CTPYKTYpPaHWUHI TYna AUQPaKLMOH MaH3apacu Xocun
6ynagn. by HyKkTaum HasapfaH KaparaHja 0oaauin AndpakuMoH naHXa-
PaHVHT OKOpU TapTMBAM MakKCMMyM/apu YHra MOC CUHycOoufgan Xap-
HUHT OMPUHUM TapTubAM Makcumymnapugup. MacanaH, Y4mH4YM Tap-
™6nn (/n==x 3) makcumymnap [LaBp/N  YyYMHYM cuHYycoupan
CTPYKTYpPaHWUHT  6UpUHYM  TapTnbnu ‘(T = = 1) Makcumymnapuaup.
WyHpan kunub, ypraHuaraH 6up ynuosnu naHxapa (YTKasuw Koag-
(uuneHTn akat O6UTTA KoopaMHaTa 6Yinab ysrapaguraH naHxapa)
yuyyH 6y aHuya ymMymuii TeKwupuw ycynu éppammpa Taxpubara MyBo-
(MK KenaguraH HaTvKa 0namus.

53-8. VIKKkM ynyoBnM cTPyKTypanaptos GepaguraH Audpakuus

Epyfnnk gactacu iynura Kynuarad nnacTUHKaHWUHT YTKasuLW Koag-
huuneHTn 6uTTa yHanuw 6yinad amac, 6anky Wy nNnacTUHKaAHUHT 6Yy-
TYH cupTuK Byiinya y3rapuw xonuM aH4ya kyn yupailgu. by xonrataptun6-
CU3 YaHrfaHraH WHWa naacTUHKacu 8ku KUpoB BocraH gepasa oliHacu
mucon 6yna onagu. PaBlaHKKU, YTKasuw KO3WMUUMEHTUHUHT GyHAain
Y3rapulinMHM CUPTHHHT WKKWTA KoOopAuHatacu 6yihnya ysrapuw pgeb
xucobnaca 6Yynagn, 6uHOGapuMH TeKWUPUNaéTraH CTPYKTypa UKKK
ynuosnn 6ynagun. QHr cogpa xonga 6y cTpykKTypa UKKW YA40oBAWU AaBpuid
CTPYKTypa (MKKW YN4YOBAM MaHXapa) 6ynnb, ymMyMuii xonga aca MKKM
YN4yoBAM KYN naHXapanap TynnamupaH néopar.

Laspnapu Ba 6ynn6, y3apo nepneHAUKYNAp paBuliga ankall
)KOWnawraH naHXapanapgaH wubopaT 6YnraH WKKW YN4O0BAW MNaHXa-
panu Kypu6 umkainuk. LLnwa nnacTuHKanap t03nga X0CWA KUIWHTaH
AVPaKUMOH NaHXapanapfaH WKKUTACUHW YNapHUHT WTpuxnapu 6up-
6upura nepneHankynap 6ynaguraH kunumb 6esocuTa OGUPUHUHT OpKa-
cura OGMpMHM Kylicak, OKOpUAarmaek WKKU YI4OBAW MaHXapa X0oCun
6ynagw.

MoHOXpoMaTMK EpYFAMKHUHT (ONKa Aactack BepTUKan LWTPUXu
OUPVMHYM MaHXapagaH YyTnb, FOPM3OHTAN YM3NK 6Yiinab xoMnawaguran
MakcMMymaap (HOMMHYM Ba HOKOpPWM TapTubauM Makcumymnap) Tynnamu
6epuwn Kepak.

Xap 6vp Makcumymra mMoc KenyBuYM EpYFAMK fACTaCM UKKWHYM NaH-
XapafaH YTaétnb, BepTUKan 4Yn3nk 6yinnab xolinawagmraH MakCumym-
nap 6epyBun EpyFAWK JacTaNapuUHUHT SHIM Tynnamura axpanagu.
CnekTpHUHT Tyna maH3apacu 10.1-pacmparngek 6ynagw. [ofnap at-
poduagarn 0,0; 0,1; 1,1; 1,2 Ba Xx0Ka3o pakamnap GUMPUHUM Ba UKKMHYN
nmaHxapajaru crnekTp TapTM6GWUHW KypcaTagu; YNapHUHT UHTEHCUBAUTH
naHxapagarun AudpakLMOoH CNeKTpnap WHTEHCUBAUTUHUHT TaKCUMOT
KOHYHUN 6Yiinua kamaagu. byHgail naHxapaga to3 6epaguraH gudpak-
LWAHWUHT 3fieMeHTap HasapusCUHU Ty3uUl KWAWH 3mac.

Epyfauk YwaHgaid naHxapara TUK TyllaérraH 6YAcuH. EpyFiank-
HUHT AyHanuwuHu 2 Yk Aeb6, NaHxapanapgaru wpuxnap AyHannwuHu
X Ba V YK feb onamu3 Ba TywaétraH EpyfFauK [acTaCMHUHI KWyHanu-
wuHm a0, po, yB Oypuaknap 6wunaH, AudpakymanaHraH [acTaHUHT



MyHanuwuHn a, p, y 6ypuyaknap 6unaH xapakTepnanmmus. bus Kypub
ynkaétraH xonga a0=n/2, po= n/2, 70'= °. abHM co5a0=co3p0= 0,
co570 = 1. AudpakumsnaHraH Hyp X Yk 6Yiina6 ofraHfja audpakyus
6ypyaruHuHr kuiimatura 60FIMK X0N4a EpYFAMK MUHUMYMAapu Ba Mak-
cumymnapu xocun 6ynagu. bup Yn4yoBAM naHxapa HasapuaCcUHU TaTOuK
3TM6, 60 MaKCUMYMMApHWHT Bas3nATAapu

crcosa = 'k 2A, 3X (53.1)

wapTanapHn KaHOATNaHTUPULWW KepakKnrmnHu Tonamns.

Xyaan wyHra.yxwaw, Y yK
MyHanuwmaarn gudpakumsa xam ny-
Hanmw napm
n2cos p= X, 2k, 3X, .. T*X
"l oke®l/ rr 13 (53*2)
WwapTnapgaH  aHukKnaHysuuM 6oL
MakcumymMnap 6epagu.

030707 0001 02 03 femak, dakat tokopuaa ésnn-

raH WKKW LWapTHU KaHoaTNaHTu-

7,7 "1 11 pyBuM  WyHanuwinapgarvHa 6o

MakKCUMyMaap 6Yauwun  MyMKWH,

nlw 12 6yHAa Tr Ba T2 6YTyH COHnap-

HUHT xap O6up >kXydTtura 6upop

-3, | A3 TapTMbaM MaKCUMyM MOC Kenafu.

a Ba| P nmapHuHr wy Tapuka
TonwWAraH KuiiMatnapura kapab

"30313233
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10.1-pacM. NIKKM yn4yoBnAuM naHxapaga
103 6epagnraH AndpaKLMasa UHTEHCUBANK
TrKCUMOTMHUHT CXeMaTUK TacBMpM. co52a -(- co52p  co52y = 1(53.3))

reoMeTpuk MyHocabatgaH y OYpuYaKHUHT KuiMaTnapu aHuknaHanu.
W yHpak kununb, Kyhngarun

C05a = TrX
co5p = T2X . (53.4)
C052a -)- CO52p + co52y = 1

yuTa wWwapTtaaH {Tr Ba T2— OGYTYH COHMap) MabiyM CTpyKTypa

Ba cl2) Ba MyalsaH X TYNKWH Y3YHAUK YUYYH a, p, y OypyaknapHuHr
KuiimMaTnapuHu Tonamus; 6y 6ypuyaknap EpyFAMKHWUHT 60W  MakCMmym*
napu KysaTunaguraH WyHanuwnapHu 6enrnnaingn. Arap Tekwwupwuna-
éTraH naHXxapa XyjAa Kyn 3neMeHTnapfaH (WTpuxnapfaH) Ty3uaraH,
Aeb (hapas KuMAMHCa, y X0nga 060w MaKCMMyMmaap Xyja KecKuH 6ynagu
Ba ynapja AgudpakuusanaHradH TYAKUHAAPHUHT feApnn 6YTyH EpyfFnuk
aHeprusacu TynnaHagu. LyHpal kunmb, amanga EpyfFamk QakaTt Kyp-
caTunraH apum WNyHanuwnapaa KysaTunagn, aHWKpoFu, KypcaTunrad
MyHanuwnap atpoupary KuMyYkmHa ¢asoBuin 6ypuyakpa KysaTunagu.



Arap Ba [aBpnu naHxapanap Yy3apo nepneHaukynsp 6yn-
macgaH 6up-6upu 6unaH 6upop 6ypyak TaWKUA KWUaca, NPUHLUN XKU-
XaTAaH onraHga GU3HUHI MyfnoxasanapMmus Y3 Kyudmja KonaBepajgwm,
(hakaT reoMmeTpuMk MyHocabaTnap Yy3rapafgu. MakCUMyMNapHUHT (Lof-
NapHWHI) BasuATU, anbaTTa, NaHXxapanap WTpMXiapu opacugarn 6yp-
yakka xam 6ofnumK 6ynagn. [lemak, JOFNApPHUHT Xolnawunwura kKapab
WTPUXAAHTaH CUPTHUHI CTPYKTYpPacuHu, SIbHU Ba /2 faBpnapHu
xamaa naHxapanapHWHT y3apo KaHgan xonawraHuHU 6MAn MyMKUH.

Arap cuptnii (MKKW YN4YOBAW) CTPYKTypa AaBpuit 6ynmaca, maca-
NaHn Taxaua KUauWw yyyH Paneil meToAuMHM Kynnaw no3um. AHya My-
pakkabpok MaH3apa xocun 6ynagu. CTpykKTypa ynyamnapu B Waknm
XuxatnaH 6up-bupura AKWH, NEKUMH Xap XU XoWnawraH 3appanap-
JaH TysunraH (4aHrnaHraH nnacTWHKa, OWHakjaru KuMpoB) Xycycuid
xonga 6yHgan cTpyktypa 6apya MyMKWH 6ynraH BasmaTnapa Xonnatw-
raH cogfa naHxapanap Tynfamura 3KBUBaNeHT 6ynagu, Teruwnum gu-
(hpakLMOH MaH3apa 3ca KaTop KOHLUEHTPUK foupanap KypuHuMwumaa
6ynagn. bByHpali nnacTMHKa OpKanu paBllaH ?pyFAnK 6epaguraH KU4nK
maHb6ara kapab, 6y xoAMcaHW OCOH Ky3aTull MYMKWH.

54- 8. Yu ynyoBnuM cTpyKTypanapga o3 GepaguraH AvngpakLmoH
xo4ucanap

da3zoBuii 6UpXUHCAMMacAMKNapia 3 6epaguraH gudpakuus 3Hr
KU3NKapnu Ba aManuii xuxathaH axamuatnugup. by xonga TYNKWH
6Up XMHCAU MyxuTAa amac, 6anku 6up >XuHcAKM 6ynmaraH MyxuTAa
Tapkanagu. bup >XuHcnm 6ynmaraH MYXWTNapHUHT apum Kucmna-
puga TYNKUH Te3NUrM KONTraH KuCcMaapharu Te3nukgaH apk Kunagw,
AbHU KUCMNAPHWUHT CUHAMPUL KYpcaTKuuu Typnau 6ynagu.

Arap MyXuT ONTUK XWUXxaThaH eTapanya 6up XUHCAU Bynca, AbHU
Xap KaHgal KUYKMHA* COXACMHWHT CUHAMPULW KypcaTKuum 6olkKa co-
XaCUHWUHI CUHAMPULW KYypcaTKuyura TeHr 6ynca, EpyFaAuK TYNKUHU
6y MyxuTaa NyHanuWWHW y3rapTupmachaH Tapkanagu.

XycycaH, dccu TYNKUH 6yHAal myxuTha Tapkanaétub, sccum Tyn-
KMHAMIrmya Konagu. By xynocaHu ®peHenb ¢ukpuya EpYyFANKHUHT
TYFpPU 4YM3MK 6yinab TapKanuWWHW TYWYHTUMpPaguMraH mynoxasanapra
yXwaw Mmynoxasanap 6unaH Tacguknaw MyMKWUH. Arap MYXWTHUHT
6Up XUHCAUAMTUHKM BGupop apanawmanap €ku 6upop npoueccnap 6ys-
raH 6ynca, SbHU MyxuTAa 60LWKA COXaNapHUHT CUHANPULI KYpCaTKMUun-
faH apk KunaguraH CUHAMPUL KYpCaTKUYNM KMYKUHA coxanap 6ynca,
6yHAan coxanapga gudpakuMoH xoaucanap 03 6epuwin Kepak Ba EpyfF-
NUKHUHT 6Up KUCMU Y3MHWUHT facTnabku nyHanuwwupgaH ofagu(augpak-
umanaHagn).

XakukataH xam, TYNKUH (QPOHTUHWHT TYpau CUHAMPULWL KypcaT-

* . Unsuknu ynuyamnapu EpyFauMkK  TYNKUWHUHUHT  Y3YHAUTUTa HuUcGaTaH Xyfga
KWK 6ynraH coxa KW4YKUHA coxa feb xucobnaHagw.



Kuunu coxanapjaH 6opaéTraH Kucmnapu Typ/auya Te3numkja Tapka-
nagn, okmbatrga TYNKUH (POHTM (AbHH 6uUp Xun  dasanu cupT) Accu
6Yynmain konagu Ba EpyFNUK TYypnu MyHanuwnapga Tapkanagu.

By Typgaru xoaucanap tabuatga KeHr Mukécaa Kysatunagu. byH-
Jali xogucanap >XXymnaacura fpactaBBan EPYFAUKHUHI TyMaHaa Tapka-
AW xopucacu Kupagu, 6y xoguca KemanapHWHI TyMaHfa lopulinga
KaTTa axamuaTra ara. XyAaau maHa Wy amanuii macana 6y X0AUCAHUHT
6aTathcun ypraHunumwura 6upuHumn cabab 6ynan (TuHpganb, 1868 i1.).
Bup JkmnHcAn 6ynmaraH coxanapga to3 6epaguraH gudpakuums Xxoau-
cacn Kyéw Ba Oin atpodupa (rano Ba Toxnap Ae6 ataamuw) poupa
Ba xa/nkanap naingo 6ynuwwura cabab 6ynmb6, mMeTeoponornk ontukaga
KaTTa ponb yiWHanau. Fano ékn toxnap Kyéw ékm OinpgaH KenaétraH
HYpnapHWHI XxaBogary Myannak Maifa 3appanapfa* CUHUILIK Ba AW-
hpakumsnaHnwm okmbaTmga naingo 6ynagw.

dazoBuii Tycuknap Ekm 6up XUHCAKM 6GynmaraH coxanapga o3
6epagmraH gudpakums xoaucacuHu 6yHAal coxanap COHM Xypaa KaTTa
Ba YNMapHWHI Yynuyamy KWYMK 6ynraH xonnapga KysaTuw >XypAa OCOH.
ByHgail xonga MyxuT xupa MyXUT feiiunagu Ba gudpakuus xogucacu
ofaTha BpYyFAMKHUHT counnuwm aeb atanagun. by xogucaHu 613 KelnH-
POK fiHa ypraHamu3, aiHMKca MyxuT &T 3appanap Kywuauwu |[Tydannm
ngpnocnaHnbd xupanaHmai, 6anky MyxuT Y3UHUHT MONEKynsp Ty3uaun’
Wy okmbatmga xmpanaHaguraH XoaHW 6aTapcunpok kapab uyumkamus.
LLyHN TabKuanakiMusKm, MYXUTHUHT MONEKYNnap Ty3uauwu ogaTaaru
EpYFANK TYNKUHAAPU YUYYH OGUPXUHCAMMACAMKAAp Naikfo  Kunmain-
OV, UYYHKW MOMEKYNanapHWHIr ynyamu EpyFanK TYNKUHW Y3YHIU-
rmaaH MUHrnapya mMapTa KUUUKAUP. «Monekynap Xupanuk» monekyna-
NapHUHT TapTMBCU3 UCCUKNUK XapakaTu BakTuWAa aH4ya Kym Monekyna-
NapHWHr. Tacoauduin AnFNAnG Konuwuy okubatuaup. AKCUHYA, Xyaa
Kncka TYNKWHNAp Y4YyH, MacanaH, PeHTreH Hypnapu y4uyH MOJeKy-
nanap 60PAUTUHUHT Y3UEK MYXUTHUHI 6UP XUHCAW 6YAMaciUruHu Ta-
K030 Kunagu Ba Augpakuymara (EpyFAMKHUHT  coymnumwmra) cabab
6ynagn.

Waknu uxtnépuin 6ynraH asoBuin OGUMPXUHCAUMACNUKIAPAA 03
bepaguraH AgudpakuuMAHU TEKWHUPULW XyAa Mypakkab wmacanagup.
L YHUHT Yy4yyH 6M3 BUp XUHCAMMACAMKNAP MYyHTasaM fAaBpuii Xapak-
Tepra ara 6ynraH, SbHU ynap naH>kiipa XO0CUA KUATaH 3HT cogja Xon
6unaH yeknaHamuns. AMMO Oy X0/14a MYXUTHWHT faBpWUIA CTPYyKTypacu
(hasoBuii xapakTepfa 6ynagu, AbHM nNaHXxapa Myxutna 6apuya MHyHa-
nuwnap 6yinaé gasom aTTUpunraH 6ynagu. bus dasosuii  gaspui
CTPYKTYpaHM yuTa KoopAuHaTta iyHanuwnapu 6yinya oNvMHraH gaBpuii
CTPYKTYpanapHuWHI Tynnamu cudaTuga TacBMpnalWMMW3 Ba MaHa LWy

* Tomunnapgarn gudpakuma Tydainnm xocmn 6ynaguraH KUUYMK pagnmycnm TOx
NnapHyM xaBoda Myasnnak lopraH rekcaroHan M>3 KpucTannuyanapupa épyfFamk CUHAULL
Tyhainm xocun 6ynyBUM KaTTa goumpaBuii ranonapgaH (bypuaknm ynuamm 22° Ba 46°)
hapk Kuauw nosum.



y4 Yn4oBnu (Ga3oBuiAi MaHxapagaru siccm TYAKuHNap AudpakynacuHu
KYpn6 YMKULWLINUMN3 MYMKUH.

Paneii meToampan qoiganann6 (52-8), xap kaHgan gasoBuil CTpyk-
Typanapgaru; XxymnagaH gaspuii 6ynmaraH (asoBuii CcTpyKTypanap-
parn anpakumaHn (EpyFANK COYMANLINHMN) TEKWUPULL MYMKUH.

Myxut X YK 6Yyiinab [aBpAn  paBpuii  cTpykTypagaH, V VYK
6yiinab [AaBpAVM MaHXapagaH, 2 YK 6Vitnab cl3 gaBpnv naHxapagad
néopat 6YncuH, oeb apas kunannuk, byHga €2, 1i3~>X 6YNCuH.
PomM6uK* KpucTannapHuUrnHa Kypub uUMKamu3, ynap YYyH 3/7eMeHTap
AuelikaHUHT Kuppanapu (iix, 12, d3) Yy3apo nepneHaukynsp 6ynagu.
Bynap kymnacura, an6atrta, XyCycuid xon cudatupa TeTparoHan
(~="72 &a) Ba Kybuk (ir>= = 013 naHxapanap Kupagu. Epyfnuk-
HUHT TapKanuw NyHanuwmy TYNKUH HOpManu GunaH KoopAuHaTa YKnapu
TallKuMa 3TraH y4yTa 6Oypuyak opkann wudoja KWAMHagW; TywaéTraH
8pyFnnK yuyyH 6y 6ypuaknapHu a0, po, 6unaH, AudpakumanaHran
EpYFNNK YUYYH a, p, 7 GunaH 6enrunaiimms.

Epyfnnk 2 yk 6yina6 TywaétraH 6YncuH, sbHm a0= PO= n/2 Ba
y0= 0 6yncmH. XV TekMCNMKKa napanfien 6ynraH 6upop KaTnamHwu,
AbHKU 1 = con$l 6YAMwKM 6GunaH xapakTepfiaHaguraH KaTnamHW Kypub
ynkamu3. By kaTnam WKKM Yn4yoBnuM naHxapa 6Ynu6, EpyfFankK yHAaH
yTaétnb, onguMHru naparpadga Kypub yTuaraHda gudpakuumanaHagu.
Xap 6up X TYAKUH Y3YHAWK YYyH a, p, 7 6ypuyaknapHuHr (53.4)
WapTnapfaH TonunaguraH Kuimatnapu 6unaH aHuknaHyBYM HYHanuL-
nap 6yihimya makcumymnap xocun 6ynagu.

AMMO MaHa Wy xonga MyxuTt 2 Yk 6Yinnab o3 gaBp 6unaH paBpuii
XolnawraH WKKW YA4oBAM nNaHXxapanap TynnamugaH wbopat. Arap
naHXXapaHuHr xap 6up katnamu eTapnanya wadgdod 6ynca, y xotga
8pYFNIMK KWCMaH OuMpUMHYM KaTnamja AudpakuuanaHagn, KMCMaH 3ca
KelWHIn katnamra yTu6 Oopagnm Ba Oy WMKKUHYM KaTnampja tokopuga-
rmaek KucmaH gudpakuuanaHagm, KOAraH KUCMU Kenrycu katnamra
yTn6 6opagm Ba Xokaso. LLyHpaih kunub, rokopupa tonuaraH (a, p, 7)
WyHanuwipa myalisH Wyn dapkura ara 6ynraH 6up KaH4Ya KOrepeHT
TYNKUH TapKanagy Ba OXWPIM HaTMXKaHWM XOCUN KUAWLW  YUYyH Oy Tyn-
KWHNApPHUHT Y3ap0 MHTEp(epeHLUACHHN XMco6ra ONMILIMMU3 Kepak.

HatmxaHn cxematuk 10.2-pacmpaH Tonuw OCOH, 6y pacmpa 02 —
TywaéTtraH TYNKWH WyHanuwun; AAlL, BM, C<2, 08, ...— cxemaTuk
paBMWwga px, p2, p3, ... KMYKMHA t034anap KypuHUIIMAA TacBUPNaH-
raH apum katnamnapga gudpakuusnaHraH TYNKUHNAPHUHT  AYHanuUL-
napw; /W, BM, ... AyHanuwnap 02 iyHanuw 6unaH 7 6Gypuyak Tawl-
Kun atagu. AB = BC = CU = ...= i3 macoa 3ca TekwmpunaérraH
CTPYKTYpPaHUHT yunHuM faBpu. HypnapHuHr xap 6up XydpTtn opacuga

{AB—M ) = (BC—BM) = (C&5—C?)= ...
* AuelikacMHUHT Kuppanapu 90“ gaH dapk KunaguraH 6ypyak ocTupa Kecu-

LWYBYN TPUKAUH KPUCTANNAPHUHT YMyMuii xonuaa 6y MacanaHu Kypub umkuLl Kuii-
WKWK b6ypuyaknn KoopauHaTanap cucTeMacuUHW KYnnaHupku Tanab KuaraH 6ynap agwu.



nyn dapkn 6op. KypcatunraH nyHanuwpga xap 6up katnam ofgupraH
TYNKuHNap Oup-6upuHM y3apo KyyalTupuwnm yuyH 6y iyn  dapku
TYNKUH Y3YHAUKNAPHUHT GYTYH CcOHWra TeHr 6YaMwn Kepak.

By Kywwumua wapT

n3— n3cozy = 13X
KYypuHnwaa ndoganaHagm.
LW yHaan kunnb, pgaepnapwu 2, W3 6ynraH a3oBUin CTPyKTypaja
103 bGepraH paudpakuusaga EPYFANKHWUHT MakCUMmymnapu dakaT Kyiu-

jary rnypT WapTHM KaHoaTnaHTMpaguraH WwWyHanuwnapga xocun 6y-
nagu:

cMaka = T, Yy (54.1)
inco5p = T"K, Y pudpakumoH waptnap (54.2)
c3(l — coby) = T | (54.3)

(6byHga Ty, Tr, T3— O6YyTyH CcOHnap) Ba

co&a + c032P + co52y = 1 (reomMeTpuK LWapT) (54.4)
YMyMaH aiTraHga, xap KaHgaih TYNKWH
Y3YHNK YyUYYH XambapuallapTiapHuW KaHoaTiaH-
TupagnraH (a, p, 7) WyHanuw maBxyp 6Yynasep-
MaCNUrMHU KYpULl OCOH. XakukaTaH Xam, 0y
TeHrnamanapgaH a, (5 y napHu nykoTuo,
1 3 — T3
e, “ “* = 1 (545)
4 4
MyHOcabaTHW Tonamu3. EpyfFnuMk wawvnym WyHa-
awaa  'Mabiym CTpyKTypara TylraHuga aHuk
ANGPaKLMOH Makcumymaap Xocua 6Yauwm y4yyH
X TYNKWH Y3YHNWK KaHpah KuiimMatnapra  ara
6ynMwun  KepaknuMrMHu rkopupgarm  MyHocabaT
KypcaTtaau.

Jdemak, 4um3nknm Ba CUPT WaKIugarun naH-
Xapanapgarun audpakumagaH hapknm pasmwaa,
MyaisiH a3oBuii naHXapajaru pugpakumaga
6apya TYNKUH Y3YHAMKNAP Y4YyH amac, Oanku
(54.5) WapTHM KaHOATNAHTUPYBYU TYNKUH Y3YH-
ANKNap Y4YyHrMHa Makcumymaap xocun 6y-
nagm.

WyHaah kMamb, arap u4usMKAM naHxapara
6apya TYNKWH y3yHAWKNapAaH TalWwKun TOMraH
napannen pacta (0K Epyfauk) Tylwmpunca, xap
6up TYNKUH Y3YHAWK  YYYyH MaHXapaHWUHT
;%i;(g;;“;-ﬂay”mzn‘*geB;a"j WTpUXnapura nepneHagnkynsap uusumk 6yiina6
quran puipakums cxe-  KOWNAWIAAMTAH  mMakcumymnap - xocun 6ynagn

Mach. (cnekTp). Arap 0K EpyFIMKHUHT Mapannen fac

1 VIV VIV H



Tacu cuMpT Wakaugary naHvxapara Tywca, 6y xonga 6apya TYNKWH
Y3YHAMKNAp Y4YYH NaHXxapa TeKucaurura napannen 6ynraH Tekuc-
nuKpa MyainsiH TapTubaa >kolnawaguwraH Makcumymnap xocun 6yna-
an (paHrnu pofnap). Arap 6apuya TYNKUH y3yHAWKNapAaH Tawkun
TonraH Epyfnuk asoBMIl MaHXapara Tywupuaca, y xonga tokopugarm
WapTHMW KaHOaTNaHTUPYBYM Gab3n 6Up TYNKUH Y3YHAUKNAP YUYYHTMHa
AN paKLMOH MakCcuMymaap xocun 6ynagn. Y3yHaurm 6owka 6ynrad
TYAKUHANAP HOAWHYM TapTU6AM AUPPaKLMOH MakCMMyM XOCUN Kunagu.

MaKCUMYMMapPHUHT XOWNaWwuy Ba ynapra Moc KenyBYM K TYNKUH
Y3YHAMKNAp KuiMatura acocnaHub, AudpakuusHU t03ara Kentuprad
(ha3oBuUii NaHXapaHWHT KaHgaln Ty3WAraHAUruHW 6up Kuinmatnm Tac-
BMpAaW MYMKWUH 3KaH.

55- §. PeHTreH HYpnapuHUHI Andpakuuscu

HOKopuga TeKWUpUAraH y4 Yn4uoBau naHxapagaru gudpakumsa Foat
MyXUM axamuaTra ara. by gudpakuns PeHTreH HypnapuHUHI Tabuuii
KpucTtannapgarun gudpakymsacuga amanra owwupunagn. PeHTreH Hyp-
napn 3NeKTPOMarHUTUK TYNKUHNAp 6Ynunb, ynapHWHT TYAKUH Y3YHU-
rm opatgarn EpyFAMKHUKUAAH MUHIAap4ya mapTa Kuuuk 6ynagu. Ly
Tyhainnm PeHTreH Hypnapu Y4YyH CYHBUIA AudpakuMoH naHxapanap
fcal Xyga KuiinH. HypnapHu naHxapara 90° ra fskMH 6ypyak octuja
Tywupunca, 6y KWAMHYNANK 6apTapad KUAMHULWKW MYMKUHAUTUHU KYp-
raH 3guMK. AMMO PeHTreH HYpnapuHUHI gudpakuuacu WTpUXIU Kain-
TapyBUMAU nNaHxapanapfa ofmMa Hypnap 6wunaH YTKasunraH Taxpu-
6anapfaH aHya ONAWH amanra owwupunaraH afu. JlayaHuHr Qukpuya
(1913 1i.), PeHTreH Hypnapu yuyH AudpakuMoH naHxapa cudatnga
Tabuuii  a3oBuii nNaHXapaHUHI y3rmHacu 6YAmMuW  KpucTannapgaH
thorpganaHunrad agu. Kpucrtannga atom Ba Mojekynanap yd yn4osnu
MYHTa3aM naHxapa KypuHuiimnga xornawran 6ynagu; 6yHaain naHxapa-
NapHUHrAaBpu PeHTreH HYpNapuHUHTTYNKUH Y3yHAUTW BunaH TaKkkoc-
naHaguraH papaxaga 6ynagum. Arap wyHAaan kpuctannra PeHTreH
Hypnapu fgactacu Tywupuaca, y xonfa Kpuctann naHxapa Tapkuowu-
parn xap 6up aTtom &kum Monekynap rpynna PeHTreH HypnapuHu au-
thpakuymanaingn. by wokopupa Kypmb6 yTuaraH yd4 Yn4oBAM naHXapa-
parv gudpakumaaup. XakukataH xam, KysatunaguraH gudpakumoH
mMaH3apanap ¢a3oBMil naHxapaga 103 bGepaguraH AUDPaKLUAHUHT
XapakTepnu xycycuaTrnapura Moc Kenagw.

Nays metoan Tydainm >xyga MyxuMm 6YnAraH WKKW macana xan
KUAWHAW. BupuHumnpaH, AudpakuuoH naHXxapa cugatuja uwnatuna-
OVraH KpucTana naH>XapaHWHI Ty3uauwu Mmabaym 6ynca, PeHTreH
HYPNapuUHUHT TYNKUH Y3YHAUTWHU TONWLW, MyMKUH 6ynun6 konagwu.
Wy #iycuHaa PeHTreH HypnapuHWHT CNEKTPOCKONUsicM spatungu, 6y
3ca aToM TY3UAULWMUHWUHE 3HT MYXUM XYCYCUATAAPUHM aHUKNalra Xus-
mMat Kunau (K. 118-8). VIKKuHUMgaH, TYAKUH Y3YHAUTU MabfiyM 6yaraH
PeHTreH HypnapvHWHI HOMabAyM TY3WAWLLIAWM KpUCTana CTPyKTypaja



103 GepaguraH AndpakumMacuHu Kys3atub, 6y cTpykKTypaHu aHuknauw,
AbHWU KpWUCTann Tapkubupgaru moHnap, atomnap Ba MoOJieKynanapHWUHT
6up-6upn opacuparun macoa Ba 6up-6mMpura HucbataH arannaraH Ba-
3UATUHWN aHUKNALW MYMKWUH. Monekynsap QU3MKaAHUHT 3HT MyXUM XYN0-
canapura acoc 6ynraH Kpucrtann 6MpUKManapHUHT CTPYKTypa aHanun3m
Wy MWyn 6unaH BYXYAra Kengwu.

56- §. EpyFnuK TYNKUHNAPUHUHT YIbTPAaKyCTUK TYNKMHAApP
Tytainu xocun 6ynraH audpakymscu

Ky3ra kypuHaguraH EpyFnnk TYNKUHNApuU Audpakumacu xoguca-
CUHW Ky3aTuwra Kynam 6ynraH ¢a3oBuMil naHXapaHW xaM amasra owu-
puw MYMKUH. ByHra pgactaBBan ynbTpaToByW TYAKuHAapu Tydainnm
03 6epagmraH augpakumoH xogucanap TaannykKamaup.

Mabnymkn, KBapl &ku TypmanuH nnacTMHKacupa Xyfha KaTta uvac-
ToTanu (108 'y raya) MexaHUK TebpaHuLWnap XO0CWUA KUAWULW MYMKUH.
ByHpaain TebpaHyBUYM naacTUHKa aTpodgarm MyxuTtha TOBYL Te3nurupga
TapKanyBuM 3nacTuWK (yNnbTpaakyCTWK) TYAKUHNap uumkapagu. Tebpa-
HYBYM KBapL NnacTUHKacuHW OUpoOp CYKKJMKKA, MacanaH, Kcuiofnra
Tywwupcak, 6y CylKkAnkaa ynbTpaakycTukK TYAKWHNap xocun 6ynagu.
CylKnmkKgarn anacTuk TYNKUH MyailsH Te3nukaa TapKanyBuu KuUCU-
AW Ba amipaknaHuw TYNKUHWUAUP. [emak, YnbTpaakyCTUK TYNKWUH
TapkanaéTraH CYlOK/UK KMCUTaH Ba CuiipaknaHraH coxanapHUHT, SbHU
EPYFNUKHU CUHAMPULL KYpcaTKU4YW Typnuya 6ynraH coxanapHuWHT
LaBpuii KeTMma-kKeTnurugaH noopat 6ynagu. LUYHUHT YyUYyH ynbTpaakyc-
TUK TYNKWH TapkanaéTraH CYHOKNWK EPYFNNK YUYyH (hasaBuili naHxapa
(k. 48-8) 6ynagn, YyHKN EpyfnauK 6yHAal CYOKANK YCTyHMAaH YTaéT-
raHga EpyfFnukK TYNKUHWHWUHT aMnauMTygacu amac, 6ankum ¢asacu ys3-
rapagu. Arap ynbTpaakyCTUK TYNKUH UAUIIHUHT TybuaaH KakTapunca,
6y xonpa 6opaéTraH Ba KaWTaéTraH TYNKUMHAAp KyWWAMWUWG, TypFfyH
YNbTpaakyCTUK TYNKUH XOCWUN Kunagun, 6y TYAKWUH Xam 3u4nuru ysra-
pn6 TypaguraH Ba 6WHOGApUH, EPYFINKHU CUHAUPULW KYpcaTKMuu
y3rapu6 TypaguraH faBpuii bTpykTypafaH mubopataup. BopyBum Tyn-

A

10-3-pacm. HOrypma (a) Ba

TypfyH (6) ynbTpaakKycTuK

TYNKWHNappa 3MYNnK Tak-
CUMOTN.

Orypma TYNKMHAQ XaMm, TypFyH
TYNKMHAAQ Xam f[aspuii  Takpop-
NaHyBYN 3MYNAHWW BN Ccuiipak-
NaHUW  COXanapuHWUHT Y3yHNUK-
napii MyxuTparn ynbTpaakycTnk
TYNKWH Y3YHNWUTHIa TEHT.



KO .~ pacwm. Ynbtpa- 5

aKyCTUK TYynKuHNappa

103 6epraH gndpakunsHm
Ky3aTuLl cxemacwu.

KUH xonupga“"xam, TYpPFYH TYNKUH X0nupa xaM Xxocun 6ynaguraHdasa-
BWIA ( NaHXapaHWUHI [aBpU YNbTpaakKyCTUK TYNKWUHHUHT y3yHAurura
TeHr 6ynaaun, 6y xon 10!3-pacmpa KypuHn6Typnban. Kcunonga ynbTpa-
aKyCTUK TYNKWHAAPHWUHI Tapkanull Te3nurum TtaxmuHaH 1000 w c,
femak, yactota 108Ty 6ynraHaaynbTpaakyCTUKTYAKLHHUHTY3YHANTY
X = 10_3 cm = 10 MKM. BuHOGapuH, Kcunonga EpyfFankKTynKuHaapu
ANPaKUMACUHM Ky3aTuLW Y4yH aHya Kynai 6ynraH 10 MKM AaBpiu
thasaBuUin naHxapa xocun 6Yynagu. TYAKUHAApP XO0CWA KUAMHAAUTaH
KPUCTANHUHT y3npa Xam TYpFYH ynbTpaakyCTUK TYNKUH Kapop TO-
nagun Ba 6MHOGApuWH, Te6paHYBYM KPUCTaNN xaM (asaBuit gudpakumoH
naHxapa 6Yynn6 xuamat Kuna onagu*.
S Y nbTpaakKyCcTUK TYNKUH XOCUA KWUMHTAH CYHO KUK CONMMHTaH naunLL-
LaH oK 8pyfnuk pactacuHm yTkasunca (10.4-pacm), 3kpaHpa gudpak-
LUMOH MaHXapaHUHI KBapLUHWHI TebpaHuLl YacToTacu Ba YNbTpaTOBYLU-
HUHT CYHOKAMKAarn Te3nurun 6yiinya xmcobnaHraH gaspura moc kenagu”
raH XXyga sxwmu gucnepcuanu cnektp xocun 6ynagu (10.5-pacm).
Arap ynbTpaakKycTUK TYNKUHAap y4 WyHanuwaa obopuca, y xonga
EpyFAMK Hypnapu y4uyH (ha3oBuil maHXxapa Xxocun 6ynagu. [apsoke,
XaTTo KysaTuw cxemacu 10.4-pacmpa KypcaTtunraHvya 6ynraHga xam
(byHAa ynbTpaakKycTuUK TYNKWHAAp 2 YK uyHanuwupja Tapkanagwu)
(ha3oBMUl MaHXapa MaBXyfq 6ynagn, NekKMH WKKM X Ba V HyHanuwga
MaHXapaHWHT 4aBpy HOMra TeHr, ABbHW TyTall KalTapyBYM TEKWUCWK-
nap — kysrynap 6op 6ynagn. by Ky3rynapgaH KanTuw KOHYHuW (Ty-
WwaéTraH Hyp Ba KailTraH Hyp Ky3ryra yTkasuaraH Hopman 6unaH 6up
Tekuciimkga étagM Ba Tywuw 6ypuyary KaWTmw 6ypuarura TeHr 6Y-
nagn) onguurn (54.1)—(54.4) myHocabatnapgarn a Ba P 6Gypuaknap
KMiMaTuHU 6enrunaingun, Kysrynap cucTeMacuMiaH KanTraH HyprapHUHT

* Kynunnuk cyloknumknapga ynbTpatoBywl TYNAKUHNApW Te3NUru OAAMIA TOBYLU

TYyNKnHnapu Te3nurupaH ¢apk kuamaiign Ba 1000— 1500 m/c uyamacupa 6ynagw.
LWaddodh kKaTTukK xmcmnapga (wuwa; ksapy) ToByw Te3nurn 5000—6000 m/c yvama-
cmpa 6ynagu. LLyHWHr y4dyH xam 6y MopganapHuHr xammacuga HO7 ruy Ba yHAaH
OPTUK YacToTanu ynbTpaakKyCTUK TYNKMHNapAa AudpakumoH TaxpubanapHu Kynal
amManra owupuwl MyMKWH. TypfyH TYnKuHNap 6wunaH uwnaraHja kKaintapunrad Tyn-
KUHHWHT  MHTEHCUBAUTU GOPYBUYN TYNKUHHUHT WHTEHCUBAUTUrA AKUH GYNuMWK My-
XUM. LLUYHWHT Y4YyH ynbTpaakKyCcTUK TYNKWUHNAPHW Kam loTaguraH mogganap 6Gunad
mwnaw axwu. CyrKAMKnapAaH cyB Ba KCUNOA YNbTpaaKyCTUK TYNKWHAAPHU KaMm
toTagn. FOTUWHUHT  ynbTpaakKycTUK TYNKWH 4acToTacu KBagpaTura nponopuuoHan
paBulga opTa 6OPULIMHU Hasapja TYTMOK /103UM.



y3apo uHTepdepeHumsacn 3ca y OBypyak yuyH
YUMHUL, AudpakuMoH wapTHu OGepagu. LUyHpaai
Knnnb, 6y xongaxam yuta 6ypuyak yuyyH yuTta Aau-
hpakUMOH LWapT Ba reoMeTpuK (TYpTUHYM) LwWapTra
ara 6Yynamu3. by eppacasoBuitgndpakymna xoamu-
- cacu (MyalsH TYNKUH y3yHAUKAapra Ternwnam auc-

- KpeT mMakcumymnap) PeHTreH Hypnapu xonuparu-
10-5- pacm.  YnbTpa- GEK YHUa AKKON 103 6epmaiign, 4yHku 6y Xxonja
akycTUK  TynkuHga OYTYH AUPPaKuMsanoBYM  YCTYHHUHT ynqamnapm
to3 GepraH AMOPaK-  papxapaHUHr faBpura HucbaTaH yHYa KaTTa
unAna OMHIAH  3mac; 6y X0N acnnMga fccu MaHxapagaH XakMuii

cnek Tpnap. -
naHXapara yTull X0nuaup.

Y nbTpaakycTuK TYynKuMHNap épjamuja amanra owupunaguraHgpasa-
BUI NaHXapaHWHT gHa 6up XycycuaTn GOpPAUTMHK ailTMb YTUL NO3UM.
CuHanpu KypcaTkuum gakat gasoBuii XuxatgaH gaBpuin 6ynubruHa
KonmacgaH, 6ankm BakT yTuwm 6unaH xam faBpuin y3rapub Typagw,
6y faBp yNbTpaakKyCcTUK TYNKUHHWHI gaBpura TeHr, abHu 107—108 'y
yamacuga 6ynagu. by xon gudpakyusnaHraH €pyFamK UHTEHCUBAUTN-
HUHT YlWa yacTtoTa 6MnaH gaBpuin y3rapmb Typuwimnra, SbHU mogynaums-
naHuwwura onnbé kenagum. 4-8 pa 6aéH  KuMnWHraHnapra MyBOQUK,
YHUHT MabHOCWM Kyimparuuya: arap YnbTpaakyCTUK TYAKWH YycTura

5-104 Iy 4yacToTanM MOHOXPOMAaTWUK EpPYFAMK Tywca, 6y xonga
AndpakyuanaHraH EpyfFAMKHWUHT YacToTacu y3rapub V+ N 6ynub
Konagu, 6yHga N — KynnaHunraH ynbTpaakyCTUK TYNKUHHUHE 4ac-
ToTacu. N uactota 108 Iy yamacupa 6ynca, EpyFAMK 4acTOTAaCUHWUHT
6y y3rapuwu ap3umaraH fapaxaga 6ynm6, gactnabkm 4YacTOTaAHWUHT
YH MUNAMOHAAH 6MP Heya YNYLWWHU TallKuAa 3Tagu. by y3rapui Tax-
pubafsa KysaTunraH. HuxoaTaa kaTTa UMW Ba aManuid axamuaTra
ara 6ynraH 6yHaali XoAucaHW 6U3 EPYFIMKHWUHT COYMMAMWW TYFpUCKU-
parm macanaga ydypatamms (K. 162-8).

BaéH KWNMHraH MyfnoxasanapHW CUHAUPWLI KypcaTKuuu xap 6up
HykTaga BakKT yTuwun 6unaH y3rapub TypaguraH TYpFyH ynbTpaakyc-
TUK TYNKUHIa TaT6UK 3TULW MYMKUH. KOrypMa ynbTpaakyCcTUK TYNKWUH
YUYYH 4acTOTaHWMHI Y3rapulnHW XxapakaTfnaHaétraH cupTnapjaH —
torypma TYAKUH QPOHTU cupTnapujaH EpYFAUKHUHT KanTULIWM HaTuXa-
cu, abHKn Jonnnep xogucacu (K. 127-8) HaTmxacu cugatupa Tacempnawl
XammafaH OCOH. Epyfnnk 6GunaH 6up TOMOHra HTypyBYM TYNKWUHAAH
AndpakumanaHraH EpyfFauk dactotacu fgactnabkm vactoTajaH OpTUK
(V-)-J10 6ynagn, Kaplwmn TOMOHTa OTypyBYN TYynKnMHAa aca kam (V—/V) 6Y-
nagu. Kapama-kapwm TOMOHMapra rypyBun WKKW TYNKUH HAWUFUH-
aven 6YynMul TypFyH TYNKWH 4dacToTaHuMHr V= N dopmyna 6unaH
noganaHyBuM Yy3rapuwnHU TakKo3o Kunagu. Mypakkab 6ynmarad
XWCOOHUHI KypcaTuwmn4ya, TYpFYH TYAKWHAap wmeToagM 6yinya Xxam
(mogynsumna), torypma TYyAKuHNap wmeTogn 6yimua xam (Lonnnep
xoaucacun), anb6atTa, TywaéTraH EpyfFAMK dacToTacu aiHm 6up (A
KuiimaTra ysrapagwu.

J— Tl .......



EpyFNINKHWHT YyNbTPaakyCTUK TYNKUHNAp Tydainu gudpakuynsana-
HAWWHU ypraHuw mopgafa 6y TYNKUHAApPHWUHT TaKanuw KOHYHna-
PUHN TEKLWUPULIHUHT MYyXUM MeToanm 6ynub kKongu Ba MONeKynsp wu-
3MKa MacananapuHu TeKWUpuW y4yyH Xu3maT Kunagu; 6ab3u 6up Tex-
HUK TaTbuknapfa Yy/nbTpaakKycTuK fJedekTockonuagaH qoiganaHu-
nagu.

Xl 606 -
rONIOrPA®GUSA

57- §. Mykaaamma

CMeKTPHUHT ONTUK cOXacura Ternwnam 37eKTpOMarHuTukK Tebpa-
HUWNap faBpu (aBkKynogaa KWYMK, Wy Tydainm KaTTapok &ku
KWYMKPOK WHEPUMOHNMKKA 3ra 6ynaraH kabyn  kuaruunap épys-
NUK 3HEPTUSCUHWUHT OHWIA KWAMATUHW 3mac, 6ankum YHUHT Tebpa-
HUWNap faBpu uuugarn ypTaya KuimMatuHu Kaing kunagu. byHpai
ypTavanaw HaTmxacumpa TebpaHuwnap amnautyganapu xakupa ukp
OPUTULL MMKOHUATKTA 3ra 6Ynamus, feKUH ynapHUHT (asanapu xaku-
parn mabnymoTnapra sra 6ynmarnimus. Ly 6unaH 6upra, TYAKuWHNap-
HUHT (pa3anapurnHa EpyfFAnMK MaHbaum KUCMNAPUHWUHI y3apo >Koina-
WnWn xaknga, MaHbaHMHT Kabyn KAATMYAAH Y30KIUTM Ba X0Kasonap
xakmga mabnymoT 6epagu. LWyHaain kunm6, TynkuHnap onub 6opysuu
TebpaHWULWNapHUHT (asanapu TyFpucugarn mabvaymoTnap Tywupuo
KONAMPUATaH ynyall HaTuxkanapu, ymymaH alTraHpa, 6y TynkuHnap
MaHGaMHMHI Xxoccanapu xakupia Tyna TacaBBYpP XOCWU KWIWLI WMKO-
HUHK 6Gepmaign.

MacanaH, H ¢oTonnacTuHkKa cuptura HYKTaBuil MaH6a YnKapraH
cthepuk TYNKUH TywaétraH 6yncuH (11.1-pacm). TywaétraH Epyfnuk
8pyFNMKKaA Ce3rmp KaTJaMHWUHI O4YMK KUCMWUHU TEKUC KopaihTupagu.
Xap kaHpan 60lwkKa HyKTaBuii maHbagaH,
mMacanaH, 52 gaH KenraH TYynKWUH Xxam £
aHa Wy HaTwxara onub kenagu. Anbart-

Ta, Kabyn KuArmy cuptuga TebpaHuw
(hasanapUHUHT TaKCUMMOTU TYNKUH(POH-
TuaaH H nnacTMHKaTekucnurmuravabyn-
raH ysrapm6 6opysum macoda (kK.11.1-
pacm) 6unaH aHuknaHagw; asanapHUHT
6y TakCMMOTW MaHbGaHWMHI BasuATUra
6up Kninmatnm 60fFNuK. Bupok dasaHu
6unmacnank 6u3HM TYNKUHNap MaHbau-
HUHT XoWnawunwuy xakupa 6upop Xy-
noca  uUuKapulw  MMKOHWAAH MaxpyMm



Kunagu; mMabnyMKu, hasa lokopupa ainTub YTunraH acocuin cababnap
Tyhainm aHuk 6ynmaii konagu.

JTnH3a ékn 6upop Mmypakkabpok onTuk ac6obaaH ¢organaHnb, ¢o-
TONNACTUHKAHM MaH6aHWMHT 5'°TacBupu 6unaH ycTMa-ycT TyLupwu-
WuMu3 MymknH (11.2-pacm). ONTUK CUCTEMANapHUHI TayTOXPOHU3MMU
Tythainnm (K. 20-8), EpYFAUK TYAKUHUHWUHT NUH3AHUHT TYPAU KUCMAapK

opkanu yTysuu 6Gapuya kucmnapu 5° TacBupra 6apaBap asa CUMKMULI-
napu 6unaH Kenagu Ba EPYFAMK MaH6aMHWHI Ba3uMATU Xakuparum mab-
NYMOT YHWHT TacBMpPW XOWNaHUWKW OpKanu aHUKNaHagu; TaCBUPHUHT
BasUATUHU ynyab Ba ONTUK acOHOOHUHT XoccanapuHu 6una Typu6, MaH-
6aHWHI KoOpAMHaTanapuHu xmco6nab Tonuw MYMKWH. PaBllaHkun, aii-
TUATaH Mynoxasanap CUPTHUHT AKabyn KMArM4y TeKUCAUTUTA TacBupu
TywmpunaéTraH xap KaHpali HykTacura Ttaannyknuaup. baéHaTunraH
"npuHuyun X 11—XV 606napga 6atagcun kKypubd uymkunaguraH Typnau
XU/ ONTUK ac606MapHUHT KYNYUAUTUTA acoC KMNUG ONMHTaH.

Bupok 6y MPUHUUNHWHT TaTOUK 3TUAMILIKN EPYFAUK MaHbau xakupa
6U3HM KMU3NKTMPYBYM 6Gapya MabaymoTnapHu 6up ¢oTocypatga akc

3TTMpa onmainan. MacanaH, 52 maH6aHWHT H Kabyn KUATMY cMpTUAaH
Tallkapugarn 52 TacBMpKM NAaCTUHKAHUHT C' KUCMWHM KopaiTupagw,

AbHWM C OYIOMHUWHI akcnaHuwwmngek apdekTra onnd kenagu. 5r HM H ra
TywaéTtraH chepuk TYnKMH MaHbGanm fge6 kKapab Ba 11.1-pacmM MyXo0-
KamacuHu acra onmb, onTUK cucteMafaH oiganaHraHga xam, OMTUK
cuctema 6ynmaraHga xaM MaH6anap xoccanapu Xxakupgarm GUANMHUWHT
TYNUKCU3 BYANWMHUHT YMYMUIA GU3NMK cababu TebpaHMWwnapHuM Kabyn
KWruy Kang KunraHga ynapHUHr ¢asacu xakupjarn MabayMOTHUHT
MYKOMUWKN 3KAHNUTUHU KYypamus.

LWyHpah KMAnG. Taxaun KUAMHTaH cogfa MUCONNaphaH Xam.yMyMuii
MynoxasanapgaH xam 6yHfgai xynoca umkagun: TYNKUWHNap maH6anapu-
HUHT XOWNaHMWK TYFpucupga Tyna TacaBByp XOCUM KWIWLW YYYH TYn-
KMHNQpPHUHT aMnauTyganapu TakCMMOTUHM xaM, (hazanapu TakCuMO-
TUHU XaM ynuyail 6unuw Kepak.

dazanap TaKCUMOTUHWU WHTepdepeHuMoH xopucanap (k. IV—VII
606) éppammnpa ynyaw MYMKWUH. WHTeppepeHUUAHUHT MOXUATU LIYH-
JaKW, KorepeHT TebpaHuwnap KywunaraHnaa ynapHuHr gasanapum gapku
HaTWXaBuii TebpaHWW amnauTyjacuHu y3raptupagu, 6owkava anTt-



raHga, TYNTHNAPHUHT (asaBuii MyHocaGaTnapuHU WHTep(epeHLUOoH
MaH3apaHWHI aMNAUTYyAaBUil cTpykTypacura alinaHTupagu. BuHO-
6apuH, arap kKabyn kuaruyra 6M3HW KM3MKTUpaéTraH TYNKUHAaH Tall-
Kapun (QPOHTUHUHI Waknnm KuécaH cofna 6ynraH «CMHOB» TYNKUHU, Maca-
NaH, fccn ékn chepuk TYNKUH Xam tobopunaca, y xonga ByxXynara kena-
AWTaH WHTepPepeHUMOH MaH3apa Kabyn KuArny cuptuga 0y WKKMK
TYNKWUH (hazanapu hapKUHUHT y3rapuill KOHYHWHW Tyna XapakTepnab
6epagu. LWy ycyn 6unaH ypraHunaétraH TYNAKWHHUHT (a3aBuil CTPYK-
Typacu xakKufa TacaBBYpP XOCWUN KUAUL MYMKWH.

AnbaTTa, WHTepepeHUMANalWlyBYM TebpaHuLWIap KOrepeHTAnru-
HUHT 3apypuil WwapTnapu G6axapunmiin Ba TeXHUK XapakTepjaru ka-
Top 6owka yopanap Kypunuwun nosmm. by xakfaa Y3 xoimga ran 6Y-
nagu. Xosupya aca 6aéH 3TUAraH yMyMWiA MPUHLMNOHU SKKOA Kypca-
TULW YYYH 3HI cofja muconnap Kypub umkamus.

58- 8. fAccu TYNKUHHU ronorpagumsanall

1 akpaHra 1 accu TYNKWH TywaétraH 6yncuH (11.3-a paem). CuHOB
TYNKWHW KW TasH4Y TYNKWH geinnyBun TYnKuH cudaTtuga xam 0 sccu
TYNKUH onamn3. PaBwaHku, arap 6unpusmara TywaérraH gacTnabkm
ACCM TYNKUH eTapnu fapaxafa KorepeHT 6ynca, 11.3-a pacmparu cxe-
Ma 1 Ba O TYNKWHNAPHWHI KOFepeHT 6YNULIANTUHW TabMUHNAKAN. H
3KpaHfa napannen faBpuii monocanap KypuUHMUWMAArN MHTep(epeHLnoH
MaH3apa xocun 6ynagu (K. 15-8); nonocanap opacmparn $ macoga
TYNKUH Y3YHAUKHUHT 1 Ba 0 TYNKWHNap Tapkanuwm WyHanuwnapu
opacuparn 2¢ 6ypuyakka Hucbatura TeHr (K. 15.5), abHU $ = X/2 o.
H 3kpaH oTonnacTuHka 6YNCuH; nonocanapHMHr @otocypaTuHu onmb
Ba yfnap opacugarum macoaHu ynuab, 6us 2¢ 6ypuyakHuM xucobnab Tona
onamus:

2¢ = KleB.

LWyHpah kKnnm6, 1 TYNKUHHUHT TasgHY TYNKWHra HucbaTtaH KaHgain
XOMnalwraHu aHUKNaHAuW, abHU Kabyn Kuaruy cuptugarn gasanap Tak-
cumoTuaa TYNKWHra Ternwnm 6ynraH MabiymMoT Ynukapub onvHAW.

Bu3 hoTonnacTuHKaga KopairaH »oinap TakCMMOTUHW Ynyal 6unaH
yeknaHMacfgaH, WHTepepeHumAnawraH TYAKWHAApPHW (GOTOMNacTUHKA
épgaMmmupa kKainTa Tuknawmmms MYMKWH. XakukataH xam, (oTonnac-
TUHKAHW ONAMH Y31 3KCNO3MUMANAHTaH Xoira ywa sasuatha KysaMus
Ba 1 TYNKWHHM ¥ guadparma 6unaH (K. 11.3-6 paem) Tycub Konuo,
0 TasgHY TYNKWHra aiiHaH 6ynraH épuTyBUYU TYNKUHHM PoTONNacTUHKara
Tywnpamus. MnacTUHKAHWHT KOpahuww f[aBpuid y3rapraHauru Ty-
tainnn y «0 gaBpnau pudpakunmoH naHxapa 6ynagu. lMnacTuHkKagaH
YHraa gudpakumanaHraH saccu TYAKWHANap Tynnamu owkop 6ynagu;
6y TYNKWUHNQpPHWUHT Tapkanuw WyHanuwnapu (gudpakuma 6ypyak-
napm)

6 —P+ TULe® = b+ T2¢h, T=0, £ 1, £2,



11.3- pacm. a—0 Ba 1 UKK#K
Accn TYNKUHAAH X0CUA Ku-
NINHTaH MHTepthepeHLNoH
MaH3apaHu  Kaig KUnaumw
(H paH YHrga éputunraH-
MWK TakKCMMOTW  KypcaTuf-
raH); 6—eépuTyBunm TYAKWUH
éppamnga 1 TYNKUHHW TUK-
natu.

MyHocabaTfaH aHuWKfnaHagu, 6yHAa coffanuK ydyyH ¢ Tywwuw 6ypuyarm
Ba 0 gupakums 6ypuarnm knumk p[eb dapas kuaumHagu. Opgatga Ho-
AUH4YM TapTmb (T = 0) TywaéTraH TYAKWH TapKaauwura MoOC Kenagu
(k. 11.3-6 pacm). T = — 1 6ynraHga, 0= — ¢ 6ynagu, sibHM 6y
TYNKWH paco 1 TynkuH (11.3-a pacmgaru cxema 6yinMya ONMHTAH WH-
TepepeHUNOH MaH3apa XoCun 6YAulIM BakKTMAa) TapkanraH WyHanuwipga
Tapkanagu. by xonat 11.3-6 pacmga MYHKTUMP u4u3nMK 6GunaH akc
aT*rvpunraH 6ynun6, ynap 1 HypnapHWHr Tapkanuwura Teckapu nyHa-
AVWIAAary gaBomMuaup.

Konrah T = 1, £2, .. kuiimatnap gactnabkum TynkuHnap unumga
6ynmaraH kywumuya TynkuHnapra moc kenagu (k. 11.3-a pacm).Mab-
NYMKW, T TapTUOHWHI TYpAu Kuilmatnapura Moc KearaH Augpakuymns-
NnaHraH TYNKWUHAAPHWHI WHTEHCUBAMKAAPW HUCOATUHM naHxapa YT-
Kasu KO3I(MUUMEHTUHUHT faBp AaBOMMAa y3rapuil KOHYHW aHUK-
nangn (k. 46, 48-8). Arap yTkasuw Ko3PULUEHTU CUHYCOMUAaN KOHYH
6yinnua y3rapca, y xonga T = 0, £1 TynkuHnap xocun 6ynagn (P3-
nel naHxapacu; K. 51-8). bus kypu6 ynkaétraH xonga ortonnacTuHka
EPUTUNTAHNIUTUHUHT  TakKCUMOTM CUHYycOMAan TakKCMMOT 344, aMMo
OUYMNTUPUATAH (HOTOMAACTUHKAHMHI YTKasuWwmn Tyna cuHycomgan amac,
WYHWHI YYYH ofaTfia KMEcaH KUYUK UHTEHCUBAUKAWU KYLIMMYA TYNKUH-
nap MaBxyp 6ynagn. byHpaH T = 1 TYAKUH WUCTUCHOLWUP, YHWUHT WH-
TEHCUBAUTU XYyAaM T = — 1 TYAKMHHUKKUAEK 6Ynagu.

Ldemak, TaBcunaHraH taxpuba WYHU KypcaTtaguku, kabyn Kun-
rmy cupTuga TYNKUH asacu TaKkCUMOTU XakKuja MablyMOTHU Kaig
KMuamwruHa amac (6YHUHr Y3M yHYa-MyHYa ONAMHAAH paBllaH 3awn),



6ankn MHTepdepeHUNOH MaH3apa X0CUa Kuauwga KaTtHawraH TY/JKWH-
HU KaliTa TMKNaw xaM MyMKWH.

TYynKnMH asacMHu Kahg Kuauw Ba YHWU KakTa TUKAALWHWHI KO-
puga Aaccu TYAKWH MuUconupa Kypub uyumkunraH wmetogum ronorpadpus
neb aTtanagu. FpekyagaH TapXuma KunraHga «ronorpacgusa» cysm «Tyna
€3yB» feraH MabHOHW 6ungupagu, AbHW 6y HOMAA Kabyn KWaruy cup-
Tnaarn TYNIKWUHUIA MalfoH xakupa Tyna MablyMOTHU Kang KUauw um-
KOHMATM TabkuanaHraH. VIHTepdepeHUMoH MaH3apa (Kopa Aofnap)
TywupuaraH goTtonnacTuHka ronorpamma feimnagu. Anéarrta, 6y Mak-
caffa EpyFAMKHUHI 6oWKa Kabyn Kuarnunapu xam KynnaHuwnagw,
6upok oTorpaua ycynm TeXHUK XuxaThaH axwmn uwnab ymkunrad
Ba Wy Tyaiinn 60owkKa ycynnapgaH Kypa KYynpok KynnaHunagu.

59- 8. Cdepuk TYNKUHHW Tronorpadusanaw

5 HyKTaBuin MaHb6a uukapaéTraH cepuK TYNKWHHW ronorpaguanawl
TaXpunbacuHUHr cxemacu 1l.4-pacmpa TacBupnaHraH. TasH4Y TYNKWH
cugatnga P nnacTuHkagaH Katmb, H 3skpaH cuptura TUK TywaéTtrad
(chepuk TYNKMH 6unaH KorepeHT 6ynraH) siccm TYNKUH XU3MaT Ku-
nagw.

H Tekucnmkaa KOHUEHTPUK Xankanap KypuHulIngarn WHTepgepeH-
LMOH MaH3apaHu Ky3aTuw MYyMKWH, 6y xankanap Mapkasnm H Tekwuc-

11.4- pacm. Cdepuk TYNKMHHW ronorpaguanawl cxemacu.
b

a— WHTephepeHUMOH MaH3apsHn >aug Kuaw; 6 — ronorpammanu &puTuw; (4 — ;ronorpam-
MaHUHT YHT TOMOHAA KypcaTtuaraH kucmunmur 5' 8Tl tacBupnap >ocun Kuakwm.



JINKHUHT yHra 5 fjaH TywupunraH nepneHiukynap 6unad kecuwmw 0
HyKTacmga obinawraH. ByHra yxwaraH maH3apa siccu Ba cPepuk Tyi-
KnHnap uHTepdepeHumusicn (HbIOTOH Xxankanapu) Myxokama KWMHTaH
26- § pa xam TaBcugnaHraH 3gu. KyWwHW xankanap opacuparu macoda
YNapHWHI paguycnapu opTuwim 6unaH kKamasguw. By MyHocaGaTHu cde-
pvK Ba sicc (poHTNap opacmparvu Wyn gapkuHu Ba

MyHocabaTgaH aHuknaHaguraH (6yHga r0— 6upop y3rapmac KaTTasuKk,
K = 50, r — xanka paguycn) moc I ¢asanap ¢apkuHu cogna xmcob
KUavw épaamuga TYWYHTUMPULW OCOH. EpyF Xankanap BasusTu = 23XIiT
(«Xx— 6YTYH O0COH) WapThaH aHuK/IaHagn, 6uHobapuH,

r=Y 2KKn, n= Iy—\p0/2n.

MaHbaHn cnmknth6, maH3apa mMapkasnga MakcMMan WHTEHCUB/IMK XOCWI
KUAMW MYMKWH, 6y Xxon n)¥2n KaTTaIMKHUHE ByTyH COH 6ynuwura
IKBUBaNeHTAMp; 6y wapoutga n = nr— d)0/2n aiupma XanKaHWHT HO-
Mepu 6unaH 6up xun 6Ynagu. Bupop xankKaHWHI paguycuHu ynyab,
6n3 TYNKUH (PPOHTMHUHT 0 HyKTagaru]

H=ra2b

ArpUNnNK paguycnHun xmcob6nab Tonamus Ba Wy 6unaH maHb6aHWHI Ba-
3UATUHM aHUKaik onamms.

WyHgan kunnb, 6y xonga xaMTYNIKUHHUHT reoMeTpUK XoccanapuHu
aHMKNaW yyyH TYNKUH asacuHu «é3n6 onuww» Kugoaaup.

H skpaH ypHura ¢oTtonnacTuHka Kyinnb, WHTepdepeHUMOH MaH3a-
paHuHIr oTocypaTuHu onammi. HaTwmxaga HaB6aTnawysyun waddod
Ba Howaddoh xankanapgaH néopart rosorpamma onamus, 6yHga xanka-
nap paguyCUMHUWHI y3rapull KOHYHW 30Hanu nnaacTUHKa xonupjarngex
6ynagu. 3oHann nnacTUHKaHWHI 34-§ fa 6aéH aTunraH xoccanapu Tyn-
KWH (POHTMHM KaliTa Tuknawra 6afuwnaHraH kynugarm Taxpuba
HaTMXanapuHM OCOH TYLIYHMWTa MMKOH 6Gepagn. OnuHraH ronorpam-
mMara fccu TYAKWH Tywunpub (K. 11.4r6 pacm) ronorpammagaH YHr To-
MOHAa 6up He4va TYNKWH Kypamui. YnapgaH 6upun (sccu TYAKWUH) rono-
rpaMmara TywaéTraH TYAKWH WyHanuwunga Tapkanagun; WKKUHYUCK
5" HyKTara WuWfFunagu, YYMHYUCKM EMNNNG KeTagu Ba YHWHI MapKasu
5' HykTa 6ynagn. 3kcno3mumsa BakTuga 5 maHb6a ronorpammagaH KaHya
macoctaga TypraH 6ynca (k. 11.4-a pacm), 5' HyKTa xaM YyuwaHpgah ma-
codaga 6Yynann, sbHM 5' HyKTaHW KaiTa TuknaHraH 5 maH6a fe6 kapatu
MYMKMH.

TaBcuaHraH xofucanapHUHI M30XW 30HaNW NAACTUHKAHWHT (o-
Kycnaw xoccanapupaH 6esocuta Kennb umkaau (k. 34-8). Arap rono-
rpaMMaHuHI yTKasuw KoagduumeHTn 3w (Mr2’KK) KoHyHUra 6YWMcyH-
ca, y Xonja KypcatuaraH yyta TYNKMHAaH 6owkKa TYNKUH xocun 6yn-
mMaigun. 3oHanu nnaacTMHKanapHWHr 6y xoccacu Paneid naHkapanapu-



HUHIT T = 0 Ba =1 TapTubnu AnNdpakLMoH MakcUMymaap X0CUna Ku-
o kobunuatura yxwaign (K. 88-mawk). LLIYHWHr yyyH 6ab3aH 30-
Hanu NAacTMHKaHW 30Hanu naH>kapa felinnagu.

Arap ronorpaMMaHuHr YTKasuw mKoadhuuneHTn lKopuga Kypca-
TUNTaHnaaH gapk Kuaca, y xonga Kyucuspok WnFunyBum Ba ElnnyBumn
6up Heya TYyNKWHNap Kysatmnagu (K. 34-§ Ba 8.6-pacm)*, y TynKuHnap
11.4-pacmpa KypcaTuaraH amac.

[onorpammanapHWHr MyXMM XO0CCacu — Y3MHUHT  KUYMK KWUCMU
6unaH TYNKUH (PPOHTMHW KahTa Tuknawaup. [onorpammaHuHE 6up
KUCMuUHU 11.4-B pacmpa KypcatunraHuya puadparma 6unaH T1ycumo,
Taxpumba cxemacuMHu y3rapTmpamns. TaxpubaHWHI  KypcaTuLimua,
rosiorpaMMaHuHI 04YMK KWUCMW, aBBanrvya, maBXyg 6ynmaraH 5 maH-
6aHMHr maBxyMm (5') Ba xakukuii (5") «TacBMpapuHU» XOCUKUNagw.
Anb6atTa EPYFNINK OKMMUHUHT KUYUKPOK KuiimMaTura MyBopuMK pasuilja
6apuya TapTnbgarn TYNKUHNAP WHTEHCUBAUTM KamMasgun. Xap WKKW XU-
xaThaH Xam 30HanM MNAaCTUHKaHWHI XapakKTepu NMH3aHWHT Tabcupura
yxwangn. OnanHrn naparpagga TeKWupuaraH AccuM TYAKWH roso-
rpaMmacy xonufa rosorpaMMaHvHr aikTub yTunraH xoccacu KYpuHKUG
Typuban: arap AMpakuMoH NaHXapaHWHT 6up KUcmu Tycuaca, y Xxo/-
ja audpakuusnawiraH TYAKWUHNap WyHanuwun onguHrujek 6ynase-
pagu, NeKWH YNapHWHI WHTEHCUMBAWUIWM Yy3rapagn Ba 60 MaKCMMYyM-
nap keHrnuru optagn (K. 46-8). WyHpan kunmb, 6y XuxatgaH Xam
Accu Ba chepuK TYNKWHAAp ronorpammanapu 6up-6upura Tamomuna
yxwawamp.

11.4-8 pacmparn cxema 6yinuuya baxapunraH Taxpuba Kusnkapnu
WKKW Xyfoca yuKapuwira UMKoH 6epagun. BupuHumpad, ronorpamma-
HUWHI KelinH4Yanuk puadparma 6unaH TycuaraH KUCMUHU YMyMaH 3KC-
nosMuma kKunmaca xam 6ynap agu. JleKuH 6y x0n KyhugaruHu 6ungu-
pagu: H akpaHra Ba ¢oTonnacTuHkara chepuk TYNKUH OFMa pasuija
TywraHga xam rojiorpamma Taiépnawl MYMKWH, SibHU ronorpagus-
NalWHUHT 6upnHUKM 6ockmumnga 11.4-8 pacmparvra yxwaiw cxema 6yiinya
nwnaw MyMKWH. T = —1 TapTnbnun KaWTa.TUKNaHraH TYNKuH 6apu-
6up 5' HyKTaga Wufunnagu, 6y 5' HyKTa MaHbGaHWHI 3KCMoO3MuuUsa Bak-
Tngarn 5 BamnATM bBunaH ycTMma-ycT Tywagu. WIKKMHYMpaH, TYAKWH
ofMa pauwigatywimw cxemacupa (11.4-a, 6 pacmjaH apknuv pasuilja)
MaHO6aHWHT XaKWKWIA Ba MaBXyM TacBMPAapuUHU XO0CUI KWIYBYM gacTa-
nap asoga axpanagu. by xon wy6xacu3 amanuii xuxatgaH adsan
xucobnaHagun, y Tydalinu ronorpadgukK acbobnapHMHr Kynuuaurunga
TasgHY EpyFNMK gacTanapv OfMma paBuwja Tywmpunagu.

* 34- § pga rT KaTTanuKk PpeHeNHWHr T- 30HacW PajuyCcuHW XapakTepnawuHu
Hasapfa TyTuw no3um. by naparpadpa aca 6u3 épyf ne xanka paguycu 6unaH uw
KYpAWK, Xap 6up xankanu faep muura PpeHeNHUH-T UKKW 30HacK oinawagu.



60- §. Y4y ynuoBnn 6ytomMNapHuUHr ®peHesb
ronorpammMmanapu

ByloMHV épuTyBUM Ba TAAHUTYAKUHNAP 2 nasep HYpAaHULWWUHUHT
KeHraliraH TYNKWUH (GPOHTUHUHT MKKUTa aXxpanuwm okubatuga xocun
oynuwn xam MymkuH (11.5-a pacm). ®pPOHTHUHT 6Mp KUCMKM 3 KY3ry-
faH KahTagu, MKKWHYM KUCMUHWM Ky3aTunaétraH 0 6ytom counb r60-
pagn. Ikkana TyAKWH MaingoHu I dgoTonnacTuHkara etub 6opmnb, yHaa
HaTuwXkaBuii MHTepepeHUNOH MaH3apa, AbHU 0 BYHOMHUWHI roforpam-
mMacu kKang kunuHagu. 11.6-pacmpa 6ab3u 6up 6GylOMNapHUHI 0JAWIA

11-5-pacM. Y4 ynuyoenu counb 6opyBYM GyrOMapHU rono-
rpauanawira Ba ynapHUHr TacBMpNapuHu TUKnawra Jouvp
Taxpmba cxemacu.

11.6-pacMm. Tagkuk aTunaguradH OGytOMAapHUHT oTocypaTu.



11.7-pacm. 11.6-pacmpa TacBupnaHraH Gytomnap rosnorpammacu (a)
Ba YHWHI Kyn KaTTanawtupunraH kucmu (6).1

totocypaTu, 11.7-a pacmpaa ynapHUHT ¥3 KaTTanurngarn ronorpammMacu,
11.7-6 pacmpa ywa roforpaMMaHUHI KaTTanawTupuarad 6mp Kucmu
TacBupnaHraH. Fonorpammagarun UHTepMepeHUMoH xankanap — épyf-
NVKHWHT TasH4 TYNKUH lynupa TacoandaH yyparaH 4aHr sappanapu
Tydannm xocmn 6ynraH gudpakumsacn  103ara  KentupraH éHpgow
appekTHaTUXKACUAMP.

BylOMHAHT TacBupnapwu ronorpaMmmaHu nasep 6eprauv épyfnunk gac-
Tacu 6unaH éputnw (11.5-6 pacm) Ba ronorpamMMaHuWHI Kopaihunw 6up-
XUHCAMMacnMKnapumga (03 6epraH agudpakuma Hatukacmpja Xocun
6ynagn. BYIOMHUHT xakuknii TacBupuHu (XT) 06bekTMB épgamucus
X0CUA KUIyBYM TYNKWUH MaigoHn 1—1 WyHanuwpa tapkanagun. 11.5-a
pacmMga KypcaTunraHufjek, KysatunaétraH 6yiom coumb tobopraH Tyn-
KWH MaiaoHn 2—2 iyHanuwga TuKaaHagun. by TynKkuH maiifoHn 6ytom-
HWHT MaBxyM TacBupura (MT) moc kenagu. byHaan mafoHga 06beKTUB
EKN KY3HWU CUMKNTWG, YHAAH 6ylOMHM 6eBocuTa Kys3aTraHgaru cuHrapm
OYIOMHUHI hasogarn Typnau HykKTanapgaH Typaum 6ypuyak ocTuja Ky-
pUHaguraH Typan TacBUpPAApUMHMU XO0CWUA KWW YUYH oiganaHunil Mym-
KWH. TacBupnap TaCUNOTUHWUHI OGyHAa apuwwunaguraH ysapo napan-



NakTUK cuaxuwmn 11.8-pacmpa KypcatuaraH. onorpaMmMmaHuHr Typau
KUcMAapuHn éputmnb, yla XoamcaHu XxaKuUKuii TacBupnap Y4YyH Xam
Ky3aTull MYMKWH.

Kypnb uyunkunfFaH TYNKWH MaigoHnapujaH Talkapu rosorpammMa
opkKacupa cycaliraH gactnabkm 3—3 pyfF/IuMK gactacu Ba 03ruHa énun-
raH 4—4 épyfnunk gacrtacu xam Tapkanagu. by pactanap Kysatunaer-
raH 6yom xakupga MHpopmaumsa 6Gepmaiign.

MyxokamMa KUnunHraH Taxpubaga 6ytom coumbd obopraH HypaaHULLIHK
pnUTYBYM Nasep gacTaCUHUHTBYIOMTydainm gudpakumanaHuwn Hatu-
xacupeb kapaw MymkuH. 11,5-pacmgaru cxemajga ronorpamma 6yromgaH
yH4Ya y3o0kfa amac 6uMHOoGapuH, gudpakumsanaHraH 6y TYynKuHHu dpe-
HeNMb Tunugarn TYAKWUH Xymnacura kuputuw nosmm (K. VI 606).
WyHuHr yuyH 6yHAain cxemanappga onvHaguraH ronorpammanap ®pe-
Henb rojorpammanapu geivnagu.

TaBcutnab yTunraH Xyga SIKKOA TaxpubaHu Kylingarm mysoxasa
6unaH n3oxaab 6epuw MyMuH.lro-knorpaguanaliHUHE 6UPUHYN BOCKM-

ynpa poTtonnacTuHka 6up 03 Mypak-
Kab MalgoHHW Kabyn Kunagun.oy mai-
BOHHUHT(haszaBuUii xoccanapu TasHY
TYNKWH Ba OYIOMHUHT FeOMeTPUK Xy-
cycuaTnapura 6oFnmMkK 6ynaan, 4yH-
KW WWNaTuaradH nasep HypraaHuwu
(ha3oBUii KOrepeHTANP.Y MalifjoH KaH-
fan 6ynumwmngaH KaTbW. Haszap, YHU
accn TYAKWHNap Tynnamu KypuHu-
wugatacsmpnalwiMyMkKuH (dypbe Te-
opemacu). By TYynKuWHNapHUHI Xxap
6upn TasAH4Y TYNKWUH 6unaH MHTep-
C (pepleHu,Mﬂnammg, y3uraxoc pasuwiga
ar XOoWnawiraH Ba ysmra xoc AaBpsn UH-
TephepeHUMOH MofocanapHUHT Aas-
puii cMcTeMacuHu BYXYAra Kentupa-
ean Xap 6up anemeHTap wHTepge-
p.HUMOH MaH3apa rosorpamMmmajga 6wm-
pop AudpakuMoH naHXxapa Xocwun
Kunagn. 58-§ ga 6aéH KWAMHraHra
MYBOUK, ronorpausanaliHUHT  UK-
KUHYM 6ockuumpa 6y naHxapanap-
HUHT Xap 6upwu gactnabku dccu T>n-
KWHHW KaiiTa Tuknaihgu. Batadcun-
POK Tax/JMHUHI. KypcaTuwinya, TUK-
T MY & T NnaHraH anemeHTap TYynKuHnapaaru
amnnnTyfa Ba hasa MyHocabaTnapwu

XYAAW pacTnabkym sAccu TYAKWHMA
118-pacm. TypnH  iyHanuwnapga yaan A ynK P

KysaTunraHga onuHrad ronorpajuk | YN/1aMuaarn - ywa MyHocab6aTnapra
Taceupnap. yxwangn. WWYHUHT YYyH TUKIaHraH



anemeHTap fccu TYNKUHAap Tynnamun, Pypbe Teopemacura MyBODUK,
oytomnap coumb t6opraH Tyna MalijoHHW KalTa TUKNangu, yHu 6ums
KYy3 6unaH Kypammu3 éku ¢otocypatra Tylimpamus.

By mynoxasa 11.3-6 pacmpga T = — 1 TapTubnm TynKuH cudatuga
6enrunaHraH 3snemMeHTap SCCKM TYNKWUHra TervwnuM. YHAaH Tawkapwu
aneMeHTap AMGpPaKUMOH NaHXapa 3Hr Kamuja siHa UKKW (HOMWH4YM Ba
OpuHYN TapTu6aN) TYNKWHAAP TynnamuHuW xocun Kunagn. T =0
TapTMb6AM TYNKUHNAp TasH4Y TYNKUH NyHanuwunga Tapkanagu Ba Kys-
HUHT MabnyM 6up BasuaTuga Kysra Tywmabign (K. 11.5-6 pacm). T =
= 1 TapTnbnn TYNAKWHNAP OYIOMHUHI MKKWUHYUW, XaKUKWIA TacBUPUHU
X0Cun Kunagun, 6yHuU KeinH Kypamwus.

By OXuprii axBo/sHW OWAMHAAWTUPULL YYYH CcepuK TYAKWUH rono’
rpaMmMacvHuN TeKLWMWpULLITa acocnaHraH 6owka ycynga Mynoxasa topu-
TUW Makcagra MyBohMKAUP. BYIOMHUHT xap 6MpHyKTacu cepuk Tyn-
KWH MaHban 6Ynagu; 6y cepuk TYNKWH 6unaH TasHY TYAKUHHWUHT
NHTepdepeHUMANawWyBn rosorpaMmaga 30HanAM 3neMeHTap naHxapa
BYXYAra Kentupagu, 6y naHxapa aca ronorpaduanawHuHr UKKUHYN
6ocknumnga gactnabky chepuk TYNKUHHU TUKNangn Ba 6YHOMHWHI TaH-
na6 onuHraH Hyktacu (1l.4-pacmpa 5' HyKTa) TacBUPUHU XO0CUN KU-
nagn. 30Hanu 3neMeHTap naHxapanap Tynnamu, paBlaHku 6yTyH
OYIOMHWHT MaBXyM TacBUPWHWU XOCWUJ KWUNagwu.

30Hanu afemeHTap naHxapa MaBxym 5' TacBupgaH TallKapw,
5" xaKuUKui TacBup xocun kunagu (K. 11.4-6, B pacmiap), ynapHUHT
Tynnamu 6yTyH OYIOMHWHI XaKMKWI TaCBUPWHW BYXYAra Kentupagw.

lonorpamma Tapkmbupga TasHY TYNKWHHUHT xap 6up anemeHTap
TYNKUH 6unaH KunaguraH uHtepdepeHumsacugaH xocun 6ynraH asnemeH-
Tap naHXapanapfjaH Tawkapu 3fieMeHTap TYNKUHNAPHUHT y3apo NHTep-
(hepeHUMACKM  HaTMXKacMfa BYXYAra KenaguraH Kywmmya CTPYKTypa
xaM 6ynagn. by kywwmmua cTpyKTypa TasH4Y TYAKWHHWUHT 6GMpMyHYa
COUUNULINTA, ABHWU EPUTYBYUM TYNKWH TapKanaguraH WyHanuw skuHuga
TYyNnaHyBUYM AudpakumsanaHrad KywmMmya TYNKUHNap Xocun 6ynuwiura
onun6’ kenagn. TasaH4Y TYNKUHHWUHT  6GyHAal coumamwm 6GYIOMHUHT
MYyHTaszam (MaBxyM Ba XaKWKWii) TacBupniapu KysaTuauwura xanakuT
bepyuwn  MyMKWH. AMMO TasHY TYNKWHHWHI Tronorpammara Tywuwl
bypuyarn 6yomaaH KenaéTraH TYNKWHAAPHUHI Tywuw 6ypyaknapu-
faH eTapnu fapaxaga ®dapk Kunca, y xonga kywmmya TYnKuHNap
TacBmMpnap ycrtura Tywmangn (k. 236-mallk).

lonorpaduanaliHn MUKAOP XUxaThaH TaBcupnawpa TebpaHuwnap-
HUHT KynnaHuw Kyna 6ynraH Komnnekc ndogacmgaH onganaHamums
(K. 4-8). Tasep HypnaHUWWHN BYIOMHUHT coumnb obopuwim HaTmxacuaa
ronorpamma TeKMCAUruga ByXyAra KenaguraH maifoHHW

E(p) = A (p)exp[ld(p)] (60.1)

KypuHuLWaa €3 MyMKUH, 6yHAa p — ronorpamMma Tekucaurnga Etysumu
paguyc-BeKkTop, A(p) Ba d(p) — épyFnnk TebpaHULWNAPUHWUHT p



paguyc-BeKTOpP/AM HyKTajarm amnauTygacu Ba asacu-. fAccm  TasHY
TYIKUHHN
AOexp (bkOr) (60.2)

ncdofa TaBcunaign*, 6yHaa KO— TYNKWH BeKTopWu, T — casogaru
UXTUEPUIA HYKTAHWUHT  paguyc-BeKTopu, AO0— gacTaHWHT KyHAanaHr
KecMMMK coxacufa Kuimaty YsrapmainguraH amnauityga. Arap Koopawu-
HaTanap 60K ronorpaMMa cupTUga ONMHCA, Y X0M4a ronorpaMma TeKuc-
nirnga TasaH4y TYNAKUH - MaifoHH

EO0(p) = AOexp (1k0p) (60.3)

KyprvHUWra kenagu. [emak, rosorpamma cupTugaru HaTuXaBuii MaiifoH
Kyiungarunya ésmnagu:

EO(p) + E (p) = AOexp (I*0p) + A (p) exp [<p (p)]- (60.4)

TebpaHuWNapHUHT KOMMNeKc wdogacugaH QoiiganaHnl Kovgacura
MYBO(UK, MHTEPdEPeHLMOH MaH3apajarn /(p) EpUTUNTaHANK TaKCUMOTU
(60.4) ndoga MOAYIMHMHI KBagpatura nponopuuoHasn, SbHU

I'(p) = IEO(P)I2+ 1E (p)I2+ E; (P)E (p) + EO(p) E* (P), (60.5>

6y xucobfa axamuaTcu3 6ynraH NponopuuMoHanInK Ko3MpUUNEHTUHN
Tywunpunb Konanpauk.

Bus nHTepdepeHUMOH MaH3apaHUHI Mo3nTMB (oTocypaTuHK Taliép-
nagvk, gortomartepuan Ba YHU OUMATUPULL PEXMMWUHM  FON0rpaMmMaHuHT
T (p) YTKasnw koapuumeHTn /(p) EpUTUATaHIMKKA  MPONopLMoHan,
AabHU T (p) = TO01(p) 6ynagnraH Kunnb TaHNaguk, fe6 dapas Kunai-
nuk. by wapouTtga ronorpauAnaliHUHE  UKKUHYM  BOCKUYM  TasBcupu
KyhingarngaH wbopat 6Ynagu. TasHY TYNKWHra aiHaH yxwaw 6ynraH
EpUTYBYM TYNKWH ronorpamMmmagaH yTagun Ba MHTepdepeHUMOH MaH3apaga
EPUTUAraHNMK TakKCcMMOTUra MyBO(WK paBullga MoAynauusanaHraH 6ynné
Konagn. [onorpaMmafgaH YuKMLWAarM, SbHU TFOAOTPAMMAHUHT  «UUKULLY
cupTugarn éputyBYM ManaoHHu 8 (p) 6unaH 6enrunab, KynupgarnHu To-
namus:

e(p)=T (p)EO(p)'= TOL(p) EO(P). (60.6)

(60.5), (60.!) Ba (60.3) myHocabaTnap épgamuga 8§ (p) HM Kyhuparnuda
nopanawl MyMKUH:

*<P) = *1(P) + *JIL H -*3(P),

(P)= TO[I102+ \A (p)|2] En (p), (60 7)
<Mp) = T7'oW,12£(P),
<3 (P) = TOAQE™* (p)exp (21k0p).

* dasa y3rapmMacaUruHUHI KOr = cona! wapTn k0 ra TUK 6YNraH TeKUCAUKHW
aHuKnaraHnamru yuyH (60-2) ndopa xakukataH ka 6Yiinab TapkanaétraH siccu Tyn-
KWHIa MOC Kenagu.



(60.6) Ba (60.7) TeHrnamanapHu 6uMpuvH4YM mapTa [,. [a6op (1948 i.)
TonraH 6ynun6, ynap labop TeHrnamanapu ae6 aTtanagw.

WyHpah  Kunn6, 8 (p) MalAoHHM yuTa Xag WWFMHAUCKA KYPUHU-
wunga ngoganallMyMKuUH 3kaH. Cynepnosvums npuHumMnu Tydainm 6y
Xaf4napHUHI xap 6upura moc KenyBuwm gudpakuuanawiraH TYAKUHAApHU
aipyM-aipum TeKLWMpULL MYMKWH.

loiireHc — dpeHenb npuvHUMNUra MyBouK, rosorpaMMa opkacugarv
AndpakuusanawraH MaihgoH KaHganamp 6up wXTuépuin cupTgarn GUKTUB
MaH6anapHUHr ¢asanapu Ba amnanTyjanapu opkanm 6up KuiiMaTan aHuk-
naHagn. byHpgain cupT cudatmga ronorpaMMaHMHT UYMKWLW  TeKUCAUTUHK
oMW MYMKMWH: 613 tokopuga £ (p) MafoHHW Yla YUKW  TEKUCAUTK
YyUYyH xmco6nab uukauk Ba wWyHpalh kunmb, MolireHc—®dpeHenb GUKTUB
MaHb6anapuHUHI xapakTepuctukanapuHm 6unguk. LLyHn acnatub yra-
MUW3KWN, Xap KaHfain audpakuuMoH macanafa (hMKTUMB MaHbanapHUHIr  asa-
napu Ba amnauTyganapu TakKCUMOTU KOHYHUTMHA MyXMM axamusiTra ara.
Bapua GuKTMB MaHb6anap yuyyH amnauTyfanapHUHr 6upgaii Kamaium
KN opTUWIM HaTwxacuaa akat gudpakuusanawirad TYAKUHAApP aMnaHTy-
fJanapu nponopuuoHan pasuWja y3rapagu, NeKWH YNapHWHT XapakTepsn
xycycuaTtnapu ysrapmangn. By xon agudpakumoH mMacanaHu TYAWK ed-
MacgaH Typub6 xam KaillTa TWKNaHraH TYNKWUH CTPYKTypacuMHW aHuKiaw
UMKOHUHN 6epaan.

[onorpamma 4yerapacugarm ManfoHHWUHT (p) xam TaBcudnangmran
KUCMWU rofiorpaMma WyKAUrnga, AbHW 3pKWH TapKanuwja TasH4y TYAKWH
BYXYAra Kentupa onaguraH MaingoH o6unaH TO[JAOR+|N (p)|2] kynai-
TyBUMraya aHukIukKga 6up xun 6ynagn. TasH4y TYNKuH 6GytomgaH
KenaéTraH TY/AKWUHra HucbaTaH aHya Kyn WHTEHCMBPOK, 6MHOGapuH,
[M(p)|2 xagHWM 3bTuGopra onmaca xam 6ynagun, £x(p) 6unaH EO(p)
opacufarv nponopuMoHanInK KoaduumeHTn Y3rapmac 6ynagu. [demak,
6y xonga (p) xap kyihiupary akTHM akc 3TTUpagu: ronorpaMma
opKacuga TasHY TYNKUH 6unaH WyHanuwun 6up xun 6ynraH sccu Tyn-
KVH TapKanagux.

(60.7) parn c2(p) xan TeKwuMpunaéTraH GylomMfaaH KenaétraH TYn-
KWHMap ronorpaMma TeKUCAWruga BYXyAra KentupradH E (p) maiigoHra
nponopunoHan. LyHUHT yuyH T[oiAreHC — D PEeHETHUHT MOC MKKWIaMun
MaHbanapu X0CUN  KWUAraH MaligoH ronorpaMma  hWyknurnga 6ytom-
HUHT y3W BYXYAra KentupraH MaifgoHra aiHad | xwaiign. Jemak, maii-
JOHHUHT 6y KUCMK GYIOMHMHI MaBXyMm TacBupura moc kKenagu. LUyHWHT
YUYH MaBXyM TacBMpHW Kapawl OYHMHWHI Y3MHW r0N0rpaMMaHuHr uL-
NIOBYM KMCMMFa MOC TelWWK OpKaIM Kapawra 3KBUBaNeHTAUP, Aeliunw

* E (p) MaiifoHHM 3neMeHTap TYNKWHAApra aMpaTulira acocnaHraH TacaBByp-
nap HykTau HasapugaH |A (p) |2 xa4, paBLIaHKW, TFONOrpaMMaHUHT LYy 31eMeHTap
TYNKWHNAp opacuiarn nHTepdepeHuus Tydailnu xocun 6ynraH KkywuMmua CTpPyK-
TypacuHu TaBcudnaign. KOKopuaa aHuknaHraHugek, Oy cTpykTypa EépuT BUM Tyn-
KWHHU GUPMyHYa couyagW, NekMH GyHAail COUMMUWIHUHT 3apapayM  TabCUPUHM TasHY
TYNKUH 6unaH EpuTyBUM TYNKMHNAP Tywuw GypyaknapuHU Makcagra MyBoduk
KMAn6 TaHnaw Wynn 6unaH Gaptapad KWAWLW  MYMKWH.



MYMKWH. AWTWAraH Mysfoxasa acocufa roforpaMMaHuHr Y3 CUPTUHWHE
K/NYMK KUCMK éplamMmnia TacBMpPHM KailTa Tuknaw KobunuaTtu gesapnu
coffa TywyHTuUpunagu: 6y Ko6UNUAT Kyiumparnra sKBMBaneHT: 6yloMm-
HWHI 6Mpop HyKTacura 6esBocuTa KapaaraHfa YHWHI HYPAaHULIWUHUHT
KYy3ra TywyBYM Hypfnap KOHYcU OunaH 4YerapanaHraH KWCMUIMHA uvwnia-
Tnnagu.

(B(p) xan OYIOMHUHI XaKUKWIA TacBMpW XOCWUN BYAULWINHKU  TaBcud-
nawnuraHm wucbotnaw KuiivH 3amac. LyHpah akaHura EpyFAMKHUHT
HYKTaBuMin MaHb6anm Muconupa WLWOHraH 3auMK (K. 59- §). OkpaHHM Xxa-
KNKWIA TacBup >onawraH (nokannawraH) CoOxaHWHI Typau Kecumaapura
KeTMa-KeT XOhnawTupmnb xed KaHfal Kyluumya OnNTUK cucTeManap Kyn-
naHmacgaH, y4 ynyoBnm 6yiOM Ba YHUHT KUCMIapUHUHI aHWK TacBup-
NapvHu  X0CUA  KWAUW  MYMKWH. ByHpain KysaTuwnapga KyhngarvHu
6uNUL OCOH: (hakaT TasH4Y facta 6unaH épuTyBUM facTa rosiorpaMmmara
YHUHT cupTura TUK paBulija TywraH LwapoutgarnHa OylMm  Y3UHUHT
XaKMKWA TacBuMpura yxwanam. AKC x0N4a Xakukuili TacBup 6ysunraH
6ynn6 umkagm Ba 6ab3y  LWapouTnapfa XaTTo NYKoAu6 KeTulM Xam
MYMKWUH (K. 263- Mallk).

Xo3upraya 6u3 TasHY TYAKWHHWU sAccn TYNKUH fAeb xucobnab Ken-
oK. Cdepuk TYNKUH XaM TasH4Y TYAKUMH cudaTuga UWAaTuaInWmHN
lokopnga 6aéH aTuaraH 3sneMeHTap HasapusagaH ~6uamb onvw KuiivH
amac. XakumkartaH xam, (60.3) wudogaHu

[E0(p) = AOexp [1k01r0— p ]

ngogara anmawtupamus, 6yHaa r0— chepuk TYAKUH MapKasuHUHT
paguyc-sekTtopu. By xonga xam |[EO(p) 2= |AO0R 6ynrannurn Tydannm
aBBanruiek (p) cc E (p) skaHMHM TOnNamu3 Ba OMHOGAPWH, MaBXyM
TacBUp TasHY TYNKMH Accu!éynraH xonparmgek 6ynasepap 3KaH.

61-§. lonorpamMma wiean ONTUK CUCTEMAHWUHT 3/IEMEHTU cuUdaTuaa.
KaTTanawraH TacBuMpiap o/uLL

OnguHrn naparpadnapga TasH4Y TYAKWH 6unaH EépuTyBUYM TYAKWH
aliHaH yxwaw ge6 dapas kunraH 3guk. by xonga maBxym TacBup 6y-
IOMHUHT Y3WHU TYNWNK akc 3TTupagn. AMMO 6y LWIapTHUHT Baxapuanwm
acno maxo6ypuii amac; 6UpMHYN Ba MKKMHYM 6oCcKuunapga TYNKUH Y3yH-
MUY Typauya Ba TYNKWH QPOHTAAPUHUHE 3rpuaurn Typanda 6ynraH
HypnaHuw KynnaHraH xonga xam ronorpauanaw mysahdaknaTnu
ymkagm. Taxpuba WAPOUTUHUHT OyHAAW .y3rapTupuauwmn rosnorpa-
huanaHyBYM OYHOMNAPHWMHI KaTTanawraH TacBMpAapuHu ONUW  WUM-
KOHWHW 6epagw.

ChepmK TYNKMHHUHT TasHY Ba épuTyBYM TYNKuHAap cudatuga cde-
pUK TYAKWHAAP KYNnaHWb ONMHraH rofiorpaMMacuHn  Kypub  4mkamus.
ConorpammaHvHr p paguyc-BeKTOp/M HyKTacuga 6y y4y TYynKuHra moc



KeNyBUM EPYFIMK TeGpaHWWNapuUHN Kyingarn KypuHuiwga ésu  Mym-
KWH:

E (p) =mAexp [tk|r5+ P9—P|]; 1
£0(P) =Nexp[<A|ro + p0— Pp; [ (61.1)
Ea(p) = Aoexp [1K' |r0+ Po— p|]-)

P Po> PO BekTOpiap rojorpamma TekKucnurugaH oOyomaaH Kenaértrad

TYNKWH, TasH4y Ba &puUTyBYM TYNKWHNAp MapKasnapura TOMOH KyHan-
Tvpuarad 13, r0, r0 nepneHAVKYNsApAap acocnapuHWHE BasuATUHMW 6Gen.
rmnangn (11.9- pacm). K — 2n/n Ba k' = 2 n/K' TYAKUH cOHNap, yMymaH
anTraHga, 6up-6upura TeHr 3mac.

[actaBBan O6YIOMHWHI MaBxyMm TacBupu 6unaH malfyn 6ynamus.
(60.6) myHocabaTHM acocnaiwifa HpPUTUAraH MyroxasanapHu Takpopnab,
roforpaMmMaHn épuTraHfaH CYHI YHUHT «4YMKULL» 4verapacugaru, MaijoH-
HUHT OM3HU KU3NKTUPYBYM 6\ (p) Kucmmn

'A (P)UTOE; (p)e0(p)e (P) = Toa;'a'0a exp [N~ P)L  (61.2)

MyHocabaT 6unaH ‘uoganaHuIMra WLWOHY XOCWU Kunamus, OyHparu
(p) KaTTa/IMK — p pajuyc-BeKTOPAN HyKTaja TebpaHuw asacu:

~P)=b|r,-£ p,—p|—kK|r0+ Po—p|+ K'|ra+ p'— p| (61.3)

MepneHANKYNAPNAPHUHT  Yy3yHAUTW |p6— p| Ba X0Kas3o arivpmanap-
[JaH aH4ya opTWK, AbHU HYPNAapHWHI roforpammara Tywuw 6ypyaknapwu
rosiorpaMMaHuHr 6apya HyKTanapyu y4dyH Ba ydana TYNKWH Y4YyH Xypa
Knunk, geb dapas kunamus. By xonga cojgga, aMMO aHya Y3yH Lakn
anmawTvpuwnap (ynapHu YKyBuYM Mawk cudatmga Kuamb kypca oid-
panu 6ynagn) ¢ (p) HU Kyhunparmya udofanawira MMKoH 6epagu:

(¢(p) = £r(p-p;)a+tu>«. (61.4)
6yHaa pO0 ra 6ofnnkK amac, r', p®

nap aca KyWhugarm MmyHocabatnap-
JaH aHuKnaHaau:

K _ K, « K _
i MO m (61.5)
RS kgt K A (61.6)
r* ro ro
(61.4) thopmyna TaBcudnangnran
(hazanap TaKCUMOTUHM K'= 2n'K'
o 11.9-pacm. Tonorpaduk cuc u
Y3YHNUKAN CPepuK TYIKUH BYXY[- HEZAPMACHER ADMUD:

ra KenTupviuM MyMKUH 3au, 6yHpa
YHUHT MapKasu p5 HyKTafaH TUKAaHFaH b Y3YH/IMKAW MNeprneHanKynsp

yctuga 6ynuwm  kepak. ByHpaii xonga 33- § ga MyxoKama KW/IMHTaH



Ba ChepMK TYNKWHHWHI 3pKWMH Tapkanuwwmra Ternwnm 6ynraH ®peHenb
cxemacu acocufa ronorpamma opkacufga (Mapkasu X03up alTuaraH Ba-
mATaa 6ynraH) cdepuk TYNKWH Tapkanagu, feraH Xxynocara Kenuw
MYMKWUH. Bolwkavya alitraHga, r', pa nap adHuknaHaguradH (61.5) Ba

(61.6) copmynanap HyKTaBuii 6YHOM TaCBUPUHWHI BasMATUHU Benrunaigu;
6y Oyiom 3ca rosorpamMmMaHu aKcnosmuuanawga rs, p5 kKartanuknap 6u-
NaH aHWKNaHraH HykKTaja >XohnawraH 3gu.

HyKTaBuin MaH6aHWHI roforpaMMaHy épuTuwga Xorun 6yaraH WKKUH-
UM TacBUPUHMHI (', p”) BasUATUHM TaBCMKIOBUM YllaHAalh MyHocabar-

napHu XyAau Wy nyn 6unaH Kentupué uYmMKapuil MyMKUWH:

(61.7)

K (61.8)

r', r KaTTafmknap Myc6at xam, MaHpuii xam 6yna onuwn MyMKWH.

dusmnka xmxatngaH 6y GUKP TUKNaHraH xap 6up TYNKUHHWUHT 3FpUInK
MapKasnapu ronorpaMmafaH WKKana TOMOHZA >KOMNawuwm MyMKWH
aKaHNUruHn 6ungupagn. bByHpaaH keinH 8,0, 0' HykTanap (K. 11.9-
pacm) Ba 5", 5" TacBUpNapHUHI HyKTanapu rosorpam ,Jra opkacupa (épyf-
NUK opuwn  6Yinya) >xolinawraH 6ynca, y xonga ronorpammagaH 6y
HyKTanapraya 6ynraH macoganapHu wmycbat ge6, 6y HykTanap ronor-
paMMagaH ofnAMHAA >KoinawraH 6ynca, 6y MacodanapHu MaHgpuii  ae6
xucobnawra Kenuwmbé onamus.

WyHgan kuamb, Kypub uUnKMnaétraH YyMymuii  x0nja TUKNaHraH
UKKana TYNKUH xam maBxym (< 0, /-"<0), xam xakukuii (>0,
/" ,>0) TacBuMpnap xocun kuna onagu. LLYHWHr y4yyH OyHAaH KeiuH 5%
HU (MalgoHHUHI <2(p) Kucmy) 6Gow Tacsup, 8" HM 3ca (MaNAOHHUHT
<B(p) KUCMKU) KyllmMya TacBup AeiAiMus.

Arap épuTyBuYM TYNKWH siccu TYNKUH 6Ynca, y Xonga TasH4Y TYNKUH
ArPUNTUHWNHT KaHpalh 6ynuwngaH KaTtbyM Hasap 5' Ba 3" TacBupnap
roforpaMMagaH TeHr macodafa, NeKWH YyHAaH Typau TomoHja étagu:

= — b'Ir8 = k(1/n,— 1/r0)

BuHobapuH, 6y xonga 6up TacBMP XaKUKUA, WKKUHYMCK MaBxyMm
6ynagn: arap TasgHY TYNKWUHHWUHT 11K arpunvrm maHbanap unkapaérraH
TYAKUHHUHT 1/r3 arpyunnrngaH Kuumnk (anrebpavk mabHoga) 6ynca, 6oLu
TacBMp MaBxyM 6ynagu. QHAM 6ylOM Ba TasHY4 TY/NKWUH MapkKasu rono-
rpaMmara napannen 6ynraH 6up Tekucnukaa >xoihnawraH (r3= rQ) 6yn-
cuH. Y xonpga (61.5) Ba (61.7) ucoganapgaH " = r' = r{ aKaHANTUHU
Tonamu3, AbHM WKKana TacBup rosorpamMmagaH 6up TomMoOHAa Ba yHAaH
TeHr macodafa >xohnawaan. by xon KelmHru naparpadga aH4da 6artad-
cun Kypuoé umkmnagw.



3HAM ronorpamMK TacBUPHW KaTTanallTUPULL Macanacura Mypokaat
Knnainumk. HyktaBuii O6ylOMHW ronorpaMma TeKucAurura napannen pa-
Buwga ApS5 katranMk Kagap cu/mkutamms. 5' Ba 5" TacBupnap xam
cumkuiign. (61.6) Ba (61.8) copmynanapra MyBoguK, 06y cumkuwiap
Kylingarura TeHr:

Ap; = £ — aPl. AP =~z Aml» r (61-9)

Arap Ap;, Op’, Ap" napHu moc paBuwga OYIOMHUHT WKKUW HYKTacuHU

Ba Y/apHWHI TacBUp/apuHU TyTawTUpyBYM BeKTopnap Aeb TywyHwunca,
6y xonja xam lKopugarn HaTwkara KenuHagu. (61.9) myHocabaTnap-
Jarn nponopunoHanInK KoapduumueHTnapu ronorpauk CUCTEMaHUHT V'
Ba V" KYHAanaHr KkaTTanawTupuwnapu aeiAnnagu:

v
(61.10)
v

By KaTTanuknap TacBUpAapHWHI Ba OYIOMHUWHI rofiorpamma TeKUCAUrura
napannen nyHanuwnapgarn yndamnapu HucbaTnapura TeHT.

11' Ba 11" 6yiinama KaTTanawTupuwnap roaorpammara Hopmasb
MyHanuwpaa TacBMpnap CUMKULINAPUHUHT 6YIOM HYKTacu CU/IKMLLIUTA HUC-
6atn cuatnga aHmknaHagu. (61.5), (61.7) myHocabaTnappaH:

(61.11)

(61.11) Ba (61.10) napHu Takkocnab, 6yiinama Ba KYHAanaHr Kar
TanawTupuwWnap Typauya 3KaHAUITMHW Kypuw MyMKWH. By aca 6ytomra
(yu ynuoBnun) KmécaH TacBUp LWIAKAWMHUHIE By3unuwunHun 6ungmpagn: | V'/
Ba | V"| ékn |V' | Ba | V" | KaTTanawTuvpuwiapjaH Kaicn 6upn KaTTa
6ynuwura kapab rosiorpaMmara TOMOH KeTraH WyHaauiwpga TacBup
CUKUAraH éku uysunraH 6ynagu. dakar r3= r\ wapT baxapuaraHga-
rmHa 6ow TacBup Gytomra yxwaw 6ynagu, 6y wwaptra OYIOMHUHI SirOHa
Ba3VATN MOC Kenagu:

By wapouTaa KyHganaHr Ba 6yinama KaTtTanawTupuwnap TYNKWH
Y3YHAMKNApW HucbaTura TeHr, SbHU

V' = V' = KkIK' = K'1%.



WyHgali kunnb, Oylomra yxwaraH KaTTanawraH rosorpaguk Tacsup
O/l MYMKWH: 6y x0nga €puTyBUM TYNKUHHWHT Y3yHAUTW OGyloMaaH
KenaétraH Ba TasHY TYNKWHNAP Y3YHAWTMAAH KaTTa 6ynuwm Kepak.

Accm bytomnap yuyH V' = V  WAPTHUHT 6aXapunuwin 3apypuin amac:
X Ba X' TYNKWH y3yHAuknap gapky xucoburarmHa smac, 6ankum Taxpwu-
6aHUHI TEeOMETPUK LAPOUTUHM TaHdaw Wynu 6unaH xam Oy3unamaraH
KatTanawraH TacBMpP XO0CUN KUAWW  MYMKWH. MacanaH, TasH4Y TYJKUH
Accn TYNKUH 6ynraH xonga (rO-» oo)

1+(k"1k)(r3/r'0)

Ba KaTTanawraH 6ow TacsuMp r3 Ba r0 nNapHWHr uwopacu Typnau 6yn-
raHuga xocun 6ynagn, AbHU EpUTYBUM TYNKUH WAWFunagnuraH TYKWUH
6ynMwn Kepak (rx xamMma BaKT MaH(UiA)*.

m bByloM Ba yHUHr TacBupnapu BasvaTiapuHu 6ofFnoBum (61.5)—(61.8)
yMyMuii MyHocabaTnapHu sHafa KOHKpeTnawTupManmus, LYHKW ynap
WakKn XuxaTugaH xap KaHjal onTUK cucTeMa YYyH TYFpu 6YnraH Ko-
HyHnap 6unaH Tamomwuna 6up xungup. by KoHyHnap XI11—XIV 606-
napga 6artadiciin Taxamn KunauHagu, 6y epga sca 6m3 6yHpalh  yxwaul-
MK 6opAurnHU Tabkuanaw 6wunaH  KudosnaHamms. Takkocnaw Kynai
6ynuwn  yyyH ronorpadMk cucTemanapja Ba JfIMH3anAM cucTeManapga

(K. 79- 8) TacBMpHM TaBcU(NOBYM acocuii  MyHocabaTnapHu éHMa-éH
é3aMu3s;

bow ronorpauk Tacsup Mpean nuH3agarw Ttacesup
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by epga 02, (TacBMpgaH Ba OylOMAaH JfMH3arada, aHUKpPOFU YHWUHT

6ow TekucnMknapurada 6ynraH macodanap) r', r5 napra yxwawgup.
Bytomnap asocu Ba TacBuprap (asoCMHWMHE N2, NX CUHAMPMLW KypcaT-
KNUYNapuHu K', K TYNKWH coHnapra HucbaTnaw nosvm. /', / KaTTanuk-
nap ronorpauk cucTeMaHUHI OKyc Macodanapu ponvHKU YiHahaun, ynap
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MyHocabaTnapfaH aHukfiaHaan Ba 6up-bupura nvH3aNn CUCTEeMaHWHT
/2, Ix (KeTUHIM Ba ONAWHIU) (OKYC Macodanapu CUHrapu 60fFnaHraH.

* KywmmMya Tac3MpHUHI WYyHra yxwaw TaxAuinHu 264- malkiaH K.



/' Ba / napHu tonkKa NAWH3aHWHT (K. 76, 77- 8) doKyc Macodanapu
6unaH Takkocnab, 6y Myxokama KWIMHaéTraH yxwawiMKHU [JaBoOM 3T-
TUPULL MYMKWH 3au*:

n n n nr—n n2—n IC
Ir n2 oA /1 K» /1
6yHAa N — AWH3a MaTepPUaIMHUHT CUHAMPULL KypcaTKunuu, Ba /72—

NNH3a CUPTNAapUHUHT 3rpunvkK paguycnapyn 6ynu6, ynap xam r3 Ba Xo-
Kasonap 6yicyHaguraH wuwopanap Kougacura 6ylicyHaan. LUyHpan ku-
nné, ronorpamMma 60w TacBMpra HucbaTaH tonKa J/MH3ara 3KBMBAJIEHT
6ynn6, 6y NuH3a CUPTNAPUHUHE 3rpunvkK paguycnapu 10, r0  6unaH

Kyingarmua GofnaHraH:

(61.12)
ro /71 Ip nz 4dr

Bow Ba Kywwumua ronorpauk TacBupnap Xygaum cdepuk Kysrygad
KaiTUW XoNMuparn CcuHrapym 6upyM WKKUMHYMCUTa alinaHagu. XakukaTad
xaMm, (61.5) Ba (61.7), (61.9), (61.11) myHocabaTnapfaH KyihingarnnapHu
OCOH X0CWU/T KUnamms:

+ = apP; = -4 Aps; pr = -(4) (61.13)

3 Y 5 *Ib Vr3/ e
Arap cgepuK KY3ryHUHr 3rpuank paguycu rosorpamma 6unaH éputys-
un chepuK TYIKMH Mapkasu opacuparu r0 macogara TeHr 6ynca, (61.13)

MyHocabaTnap cepuMk  Ky3ryjaH KainTUMLWHW LWaknaH TacBupnangu
(k. (72.4)). WyHWHr y4yyH Kywnm4ya TacBup 6ab3aH KywMa TacBup
ne6 atanaaw.

[emak, ronorpaMma x0CUN KuaraH 60w Ba KYWVMYa TaCBUPMAAPHUHT
BasuATU, OpPWMEHTaLMACU™*, ynyamnapn Ba X0Kas3onapu Kabu reomeTpmk
XapaKTepucTuKanapy Tervmwnuya TaHAaHraH nvMH3a Ba KY3ry Xocuna Ku-
NyBYM TacBUPMapHWHI Xoccanapura awHaH yxwalgup.

TonunraH wWaknnin yxwawnuk, anbarra, Tacoguduin amac. Monorpa-
huanawga xam, MMH3aNM €KW KY3ryam onTUK cucTtemajga TacBup 0/MLL-
ja xam ran 6up chepuk TYNKUHHKM (OylomaaH KenaéTraH TYAKWHHMN)
6owka chepuk TYNKUHra (TacBup TYNKWUHWra) annaHTupuw TyfFpucupa
.60pagn. ByHpal wakn anMawTUpULW KOHYHUHUHT KYpUHUWN (TYNKWUH
(DpoHTNAPU ITPUANTUHUHT  YM3UKAW  anMawTUpuanuwWwm) MacanaHuHr

* 76- 8§ parura HucbaTtaH YMyMUIAPOK udofanap KeNnTUpWAraH, ynap n2 =pnr

X0nga xam TYFpu.

** JInH3a Ba KY3ry XO0CWUA KWAraH TacBupnap Kyiugarm Myxum XuxaTgaH
thapknaHagn: Oylomaa OpTAAPHWHT  YHT  yuyauruHu (6UpANK BeKTOPNApHWUHT  YHT
cucTemMacuHu) Tysamus; nuHya GepraH Tacsmpga ; 6y yunmkxamma BaKT YHI YUNMKKa,
KY3ry bepraH TacBupAa 3ca Xamma BaKT 4an Y4YnuMKKa anmawunHagn. Y Kysry-
napupaH oiiganaHunradja xap 6up kuiwwy kyn maptanab KysatraH 6y- xocca Ky-
ynpuw Ba anaHuwnap épgamuaa GyloM 6MnaH YHUHI TacBMPWUHU YCTMa-yCT TYLUMPULL
MYMKWH 3MaciuruHn ungupaan.



Kyinnuwmnra 60FnnMK 6Yynn6, yHU amanra OWMPULLHWUHI KOHKpPeT Yycy-
nura xe4y 60FNUK amac. Xap KaHgaii (ronorpaduk kKu NuH3anu) ycyn
thakaT factnabkm TYNKUH QPPOHTW 3rPUAMTUHM Mab/llyM COH MapTa V3-
rapTmpa OfIMWKN Ba YHra AHIM KYWWAYBYN KYLWIMLWIW MYMKUH Xonoc.* by
WWHN amManra owmpuim Kepak 6ynraH @uUsnk XoagUCcaHMHI Taxamam moc
KYNanTyBUM Ba KYLIMAYBUMHUHT (DU3MK MabHOCUHM Xamfa YNapHWHT
xof4Mca XxapakKTepucTmkanapura Ba CUCTEMAHWHI KOHCTPYKTUB XYCY-
cuatTnapura 60FNaHUWLINHUHT (U3MK MabHOCUHW KOHKpeTNawTupagu.
By 6ofnaHuw Typnu ycynnapHu KuECUIA TeKWMpULIAA XyJa Myxum
3KaH. 3cnatnb yTunraHungek, 6MpMHUM Ba MKKUHYM 6OocKM4Yga Typau
Y3YHAUKNW TYAKUHAAPHWM  KyAnaHuw  rojnorpadusara  AvH3anuM Ba
KY3rynm cucrtemanapfa Xygaum wyHpgan daktop 6epraH MWMKOHUATrA
KaparaHga (TacBupnap Ba Gytomnap asocupa CUHAUPULW KypcaTKU4-
napun apku, MMUKPOCKOMIAPHUHT MMMEPCUOH 00beKTuUBNapu, K. 97-8)
6eKnéc KeHr UMKOHMATNAp 6epafu, YYHKU TYNKWUH Y3yHAMKNapu Xypga
KYyn apkK KunyB4YM HypnappgaH, macanaH, PeHTreH Hypnapu Ba Kypu-
HYBUM HypnaHuwgaH (PeHTreH HypAapuHWUHI nasepu sApaTuaraHja)
thonganaHnw MYMKWH.

MupoBapgunja WyHN TabKUANanmMnskn, rosorpaMma Ba YHU EpuUTyB-
un TYNKWH Xed KaHgah onTuK cucTemanap épfamucus, y4d Ya4yoBau
byloM xakupa nHpopmaunsa oM MMKOHWHK 6epagun. Opanin  doTtorpa-
huaga xap 6up HeraTtuB Mab/aym 6up 6ypyak ocTuga KysaTunyBuu 6y-
IOMHUHT (hbakaT 6up TacBMpuHU 6epraHu xonga xap 6up ronorpammaga
yd ynyoBnum 6GyloMHM Typnu 6ypuyaknap ocTuaa KysaTull WMKOHUHUK
6epyBYM TacBMpNapHUHI 6yTyH 6Mp KoMMnekcu ésunraH 6ynagu. ByH-
faH Tawkapwu, ronorpadgusa Typnu nantnapga mMaBXypd 6YnraHTyaKuH-
nap MHTepepeHUMACUHN Ky3aTULl UMKOHUHU 6epaan (K. 67-8).

62- §. dypbe ronorpammanapu

BYIOMHUHI xap 6up HykTacu ronorpammaga PanedHWHr anemeHTap
naHxapacu xocun kunaguraH 6ab3u ronorpaduk cuctemanap goinganm
xoccanapra ara. WyHgain ronorpammanapHu amanra owupuwl ycynna-
pugaH 6upuHn 11.10-pacmparu cxema kypcatagu. NMyHKTuUp 6unaH Kyp-
catunraH accu wadgdod 6yromra nasep HypAaHUWWHUHE Napannen gac-
Tacu Tywwupunagn; 6y gacTaHWHr 6Up KUCMUHM b nMH3a Kuymk 0 Te-
WMKKa ¢okycnaiign, 6y TewnK chepuk TasHY TY/KWUH MaH6am 6ynuo6
XuM3maT Kunagu. PaBliaHKu, cxema TasiH4 TYNKWH Ba 6GylomMjaH Kenaér-
raH TYynKUHNap KOFepeHTAUTUHW TabMWHAaRAM. TasaH4y TYNKUH Ba
OYIOMHUHT 6upop 5 HyKTacupaH KenaétraH TY/NKWH MHTepdepeHumana-
HULWKM HaTwxkacmga H ronorpamma TeKucnmruja ByXyfAra KenraH mMaH-
3apaHu Kypmb6 umkamus. IV 606ga 6atadcmn Myxokama KuAUHTaH

* Uusmknu 6ynmaraH onTuk ac6o6napfa xam axBon LIyHAaid, ynapfa TacBup

HaTWXaBuii, Kappanu Ba 60LIKa rapMOHMKanap reHepauusnaHun okubaTnaa ac6o6pa
BYXYAra KenaguraH HypnaHuw xocun kunagu. (kK. 236-5)



OyHAan wuHTepdepeHUNoH MaH3a-

panap paBpuii nonocanap KeTma-

KeTIUrm  KypuHuwuga 6ynagu;

nonocanap KeHrnuru (gaBpu) Tyn-

KUH Y3YHNIUKHWHT H ronorpamma-

HUHT faBpu xucobnaHaéTraH HyK-

TacugaH 03 KecMa KypuHagurad

6ypuyakka Hucbatura TeHr. LUyH-

paii kmnu6 11.10-pacmparu cxe-

Mafa 6YOMHUHI Xap 6up HyKTa-

cura H Tekucnukga MHTEHCUBNK-

HUHI TFapMOHWK TakCMMaaHuwuy " 10 . dypbe ronorpammanapmu
Moc Kenagun*. WHTEHCUBIUKHUHT onuw CXemacu.

y3rapuw amnauTygacu 6YIOMHUHT

5 HykTaga yTKasuw KoaduumeHTUra nponopumoHan 6ynagu, 5 HykTa
TasgHY TYAKUHHUHT 0 maHbampaH KaH4ya y3oK 6ynca, fgaBp LyHYa Ku-
ymK 6ynagu.

KOKopuga anTunraHnapra acocnaHub, KymmpgarmHu mcboTnall OCOH:
6yTyH Oyiom Tabcupuga H Tekncnumkpa BYXYAra KenraH Epyfauk
WHTEHCUBANTN TakKCUMOTW OylOM TeKUCAWruja MangoH amnauTygacu
TaKCUMOTUHUHI dDypbe anMmawTvpuwngaH ubopat (K. 265-mawlk).
Bowkaya anTraHga, 11.10-pacmja cxemaTuMK TacBuMpaaHraH Kypuama
amnanTyganapHUHr ainTné yTunraH TakcumoTu yctuga Pypbe anmalu-
TUPUWKHM amanra owwupagun. LUyHUMHr yuyyH 6y Tungaru cxemanappga
ONIMHTaH ronorpammanap Pypbe ronorpamMmmanapu ferinnagu.

Arap ®ypbe rosorpammacu fccu TYNKWH 6unaH épuTunca, y xonga
xap 6up anemeHTap naHxapa T = 0, 1 TapTubnm yuta ficcu TYNKUH
xocun kunagn (K. 58-8). buHobapuH, 6YIOMHUHT xap 6Up HyKTacu sccu
TYNKMHAap (6ow TacBMp Ba KylIMM4Ya TacBuMpnap) BYXyAra Kentupagw,
Oy TYNKWHNAPHWHI TapKanuw hyHanuwmn 6y HYKTaHWHI KoopjuHaTa-
cura 6oFnuk. LyHpgain kunub6, 6y xonga ronorpadusnawl 6yOMHMU
6upop ONTMK CUCTEMAHWHT (OoKan TeKUCAUTUra >kohnawTupuwira
IKBMBaNeHTAMP. By Xynoca onguMHrn naparpadga TonuaraH ymymui
hopmynanapfaH xam Kenub umkaaum. Kypnb6 unkmunaérraH xon yudyH 61J-8
parn 6enrvnappaH oiiganaHcak, r3 = r0, r0'-* oo 6ynagn Ba (61.5)
xampga (61.7) myHocabaTnapgaH

/> = 13" =0

6ynuwmn kennb umkagm, 6y aca usmka xmxatmgaH xam 6oL, xaM Ky-
lWMMYa TaCBUPMAPHUHI YeKCU3 Y30KNalWUWKUHKU 6unanpagu.

3HAW ronorpaMmaHu cepuk TYNKUH b6unaH éputannuk. by xonga
MKKana TacBup Ba €pUTYyBYM TYNKUH MapKasn 6up Tekucnukga 6ynagu
(11.11-pacm). Mapkasuini fofya EpUTYBUYM TYNKUHHUHT AUFUAULW Map-

* 05 KeCcMaHWHT 6ypuyaknu ynuamnapu, anGaTta, roNOrpaMMaHWUHT  ULLOBYM
KMCMUHWHT 6apya HyKTanapu ydyH TaxmuHaH Gupgail 6ynuwu Kepak.



11. 11-pacm. HAccm 6GYyOMHUHT Pypbe ronorpammacu épgaMuja ONUH-
raH TUKNaHraH Ttacsupnapu.

Kasura moc Kenaju, yangarv Ba yHrgaru tacBupnap 60w Ba Kywnmya
TacBMpnapavmp. TacBUpPNapHWHI KYHAanaHr kKaTTanawuwaapyu wuwo-
pacu kKapama-kapwwu 6ynraHugaH ynap 6up-6upura HucbaTaH «arfa-
pnnnb» TywraH (K. 61-8).

Kaig kunuHraH xycycusatnap 61-§ ga 6aéH aTuaraH ymymuii Ha-
3apuAgaH Kenub 4yukaguraH xynocanapra TYAuMK MyBODUK Kenagw.
(61.5), (61.7) Ba (61.10) myHocabaTnapga r= 10 geb xmucobnab, Kyin-
faruHy Tonmamms:

” K rm r'
r o -r (AR R VAR I — )
5 ' 0 K~ 15 % &

Arap 8puTyBYM TYNKUH EAMNYBYM TYNKWH 6Ynca, y xonga MKKana Tac-
BUP MaBxyMm 6ynagnm Ba y/apHW Kang KWAuW Y4YyH Kywymya OnNTUK
cuctema (Bkn KY3) 3apyp. WurFunysum TYAKuWH (r0'> 0) 6unaH épu-
TUAraHga nuH3anap KynnaHmacgaH akpaHfa XakKukKuii TacBupnap Xo-
CUMT KWW MYMKWH (fIMH3acu3 TacBup).

IO Kopmaa KenTupunraH kKarranawTupuw udogacmiaH KypnHuwnya,
dypbe ronorpaguacma KarranawTupuaraH TacBupHm K Ba Y TYnKuH
y3yHnnknap ¢apku xucobugaH xam, 6YHOMHW rosorpammara SKWH-
nawTvpuw (r* HA KamaTvpuw) Wynun 6mnaH xam oIl MyMKUH, KenH-
rm xonga ronorpaMmMa MWKPOCKOM 00beKTUBMAEK TabCup KypcaTagw.

KaTTanawTvpunraH TacBUp X0CUA KWUAWLWIHWHT 6OWKA YCYy/lM KWy-
paiiraH macwTtabga ronorpamma penpoaykumnacu tanépnawgaH mbopart.
ByHaa WHTepdepeHUMOH CTPYKTypa MacwTabu KamakraHnurm (maca-
naH, M mapTta KamairaHnaurun) Tygainnm éputyBUN TYNKUHHUHT AN PaK-
uma bypyaknapu moc paBuwaa Kattanawagu (by xam M mapTa kaTTa-
nawagn). buHobapuH, TacBMPHUHI ynyamum xaM KaTTanawuwiu Kepak.
XakunkataH xam, coggarmHa xmco6 kunumo,

V' = MK]K'
, %
MyHocabaTHu Tonamus (K. 266-mawk). by ycyn, an6atta, akat ®Pypbe
ronorpauacuga (xycycaH, ronorpapuk mMmkpockonusaga) amac, 6anku
6up katop 6owka xonnapga Xxam KynnaHunagu.



63- §. [Nonorpadmk cucTtemanapHuUHr axpaTta ONuwW KOoGUNMaTu

61-8 ga TonmwuiaraH Ba TacBMpsap BasUATUHU Xxucobnawra WMKOH
6epaguraH mMyHocabaTnapHu OYIOMHUHI Xxap OMp HykKTacura tacsupga
HYKTa (MatemMaTuMK mabHOfaru HyKTa).MoC Kenaju, feraH MabHoAa TyLIY-
HUW spamaingn. Xap kaHpali 6owka ONTWMK cucTemagaru kabu, Tyn-
KWH (DPOHTUHWHT ynuyamaapuHu 4eknaw okubaTmga HyKTaBuil MaHb6a-
HUHI TacBMpW TYNKWUH Y3YHAMKKa nponopumoHan 6YynraH KaTTapok
KN KMYUKPOK ynyamnum gndpakumoH A0F KypuHuwmnaa 6ynaan (k. 1X,
XV 606nap). Tunra onnHraH myHocabatnap dakaT AudpakuuoH AOF-
NapHWHI Mapkasfnapu Ba3uATUHWM Tascudnangn. Arap TacBMPHM Kysa-
TAwWwga ronorpammagaH KenaétraH 6yTyH EpyfFavkpaH Tyna dgoligana-
HunaétraH 6ynca, y xonga gudpakunoH LOFAAPHUHT WaKAnW, ynyamu,
ynapfja aHeprua TakCMMOTW Ba LY Kabu Myxum xoccanapu rosorpam-
MaHUWHI Waknn Ba ynyamnapura 60FNnK. AraptacBupHuN Kaiif KunyBum
cuctema (poToannapart KU KY3) TUKMAHTaH TYJIKUHHUHT 6P KUCMWUHU
yTKasaétraH 6ynca, y xonga gudpakuMoH AOFHWHI Xoccanapu Kaig-
KWyBYM cucTemara 60FNvK 6ynagu.

Arap MKKU HYKTa opacmgarn macoga aMdpakumnoH fOF anaMmeTpuiaH
KWYMK 6Ynca, HyKTa TaCBUPUHWUHT ANGPPAKLMOH KeHrammwm HaTumxa-
cuga ronorpaguk cuctema 6y HykTanapHu 6up-6upugaH axpaTa o0n-
mMangn, AbHU ynap TacBupga 6up HykTa 6Yynmb6 kypuHagu. ByHpan
xonga cuctema 6y HykTanapHu axpaTa onmangm peuvwagu.

OnguHrn naparpagnapga 6aéH aTunraH TacaBBypnapra acocnaHumb,
EPYFUKHUHT  Ba52MKKW HYKTaBuii MaHb6anHn axxpata onuLl LWapTaapuHu
KYpun6 unkamms (11.12-pacm). Arap 5, Ba52HyKTanapra Moc KelraH UHTep-
(hepeHUMOH MaH3apanap ronorpamma Tekucnuruga 6up-6upupaH etap-
Nnya owkop (apk Kuaca, y xonga 6y HykTanap axpaTta onvHagn. WH-
TepepeHUNOH MaH3apanapHuUHT 6up-6upngaH Gapk kunuwun Y3 Hasbatu-
jaTasgHUTYNKNH 6unaH 5\ Ba 52 napfaH KenaétraH TY/AKWHAap opacugaru

Ba (hasanap apkKNapUHUHI KaHYa MK TadoBYT KUIMLIMUra 60F1nK.
m) — 42 aivpma 5" Ba 52 faH KenaéTraH Ty/AKUHAap ¢asanapuHuUHL
thapkura TEHrAUTMHU Kypuw ocoH. [lemak, arap 6r]) erapauya KaTTa
(macanaH, n gaH KaTTa) 6ynca, y xonga 5" Ba 52 ra Mmoc KenaguraH
MHTepepeHLMOH MaH3apanap 6up-6upura HucbataH Kepakin Mebépna
cumkuraH 6ynagm xamga 5XBa 52 HyKTanap axpanub KypuHagw.

11.12- pacmiaH KYpuvHWLIKYA, TOforpaMMaHu 4YeK/ioBUM  anmadparma
yeTuga 613 MaKcuMman Kiiimatra ara, 6yHpga Moc yn dapku

O =/ 31"ma

6ynagn, 6y epga | katTanmk — 54 Ba 5.2 HyKTanap opacugaru macoda,
U — gnadparMaHuHr spmuira TasHraH o6ypuak. 613 = 2n[/A, 6ynrau-
avrvgaH 64> 1 axpatuw  Kputepuiicn [ > /./2 wapTra 3KBMUBAaseHT,
6nHOb6apuH,



wapT 6axapunraHmga 5" Ba 52 HyK-
Tanap  axpanub KypuHagu. Arap
n bypyak Kuumk 6ynca, y Xonas
51Mn~ n= [ 2r56ynn6, (63.1) wapt

1> n (63-2)

KYpuHUWHM  onagn (O — gmnadparma
guametpu, 15— ronorpammagaH
raya 6ynraH macoda).
Cudatra omnpg mynoxasanap épga-
Muga TonunraH (63.1) wapT MUK-
11.12- pacm. Tonorpaguk cucTeMa-  POCKOMHMHI axpaTa onuw Kobwmnus-
NapHUHT axpata omnw KOBUAMATUHN  rypupr GaTadcMn Hasapusicm  HaTu-
aHuKnawra gomp.
XanapujaH kam dapk kunagm (K.
97-8). WyHpalhh 6ynnwn nosMm 3aum,
YYHKW ronorpadusanawHnHr TagHy TYAKUH 6YNnWn, YHUHT reomeTpus-
CW, épUTULL Ba WY CUHrapy Maxcyc XycycusaTnapu axpara ONUWHUHT
AU pakLMoH 4Yerapacu xakuparum macanaga MyTnakKo axamuaTcusgup.
OnguHrn MyxokamanapvMmmsga UHTepdepeHUNOH MaH3apaHu Kaig
KUNyBUM QoTocesrmup Kkartnam 6y MaH3apaHUHr 6apya TaCUNOTUHU
Tyna akc aTTupaan, feb dapas KunamHraH sgn. AMMO xakukatga ¢oTo-
KaTNaMHUHT Y3MHUHI axpaTa ouwW Ko6MAmATW 4eKcu3 amac; arap WH-
TephepeHLUMOH MaH3apa CTPYKTYPaCUHUHT YU3NKAW ynudamnaapu 6upop
YyerapaBuii B KuiimatfaH KuuukK 6ynca, y xonga doTtokatnam éputun-
raHANKHUHT XaKUKWUIA TaKCMMOTUMHW aKc 3TTMpa ofMai Konagw. e Kkarta-
NMKHN (ronorpamk amynbcusanap y4yyH) oToce3rmp mMogaaHUHI fOHa-
napu ynyamum aHuknamgu.
doTOKATNAMHUHI 6y Xxoccacu CHepuK TYAKWHHWHI TasgH4Y TYNKWUH
ACCU TYNKWH 6YNraH xon4a ONIMHraH ronorpaMmmacura KaHpam tabcup
KypcatnwmHm (K. 59-8) Kysatamms. by xonga ronorpamma 8.5-pacmpga
TacBMpnaHraH 30HanAW MaHxapa KypuHuwwunga 6ynagn. Bupop Homep-
faH 6ownab xankanap opacugaru macoa GoTOKaTNaMHUHI e axpaTta
oMW KOOGUAMATUAAH KUYMK 6YnnMb6 Konub, xankanap 6up-6mpmnbunaH
KyWHUNMwmnG ketagu*. EPUTYBUM TYNKUH FOM0rpaMMaHUHr WyHAA
YeTKM KucMnapugaH yTaétnb, MyHTasam gudpakuusanaHmMangnm Ba MaH-
6aHWHI TaCBUPMHU XOCWMA KUAMLWIAa KaTHalwMainan. bowkaya aiTraHaa,
rofiorpaMMaHuHr  UWwnanguraHd coxacu ynyamumHu QOTOKATAAMHUHT
Xxoccanapu 4yeknab kyiran 6ynagn. By yn4yaMHWHI KaTTaIMTMHW aHUK-
nannuk. *

* By athekT cababnu ronorpaMmaHuWHr Oy3unuwn  xakupa SKKOS TacaBByp
oNuwW yyyH 6ynapra yxwaraH WHTepdepeHUMOH xankanap TacBupnaHraH 7.5-pacm-
naH QoiiganaHamus. Monurpaduk penpogykums 6y xonga ynuyamnapm 0,5 mm 6yn-
raH Ba nyna opKaau Kypuw OCOH 6YnraH siiyeiikanapfaH TyawnraH 6ynraHu yuyyH
MapkasfaH y3okaary xankanap axpatuna onmaign. PenpoayKuMSHUHT xap 6up
Ayelfikacm ronorpaMma  (DOTOIMYNbCUACUHUHT AOHanapu PoNuUHK  YiiHangw.



59- § ra MyBOMK, 30HANN NaHXapajarn n- xanKaHWHr paguycu
rr= 2Xr8 n

MyHocabaT'opkanu udogasnaHagn. KywHM xankanap opacugaru macoda
TaxMWHaH Kyiugarmua wdoganaHagu:

2Xr3 Xr-
rm+l* ™ = mpmerld Th— —m

rn+1— rn aliupmaHu MUHWMaN axpaTwunia ofaguraH e macogara TeHr-
na6, roforpaMMaHUHr WWAaiguraH coxacMHUHr O  AuameTpuHM Tona-
MU3:

B = 2xr;l/e;

KenH anameTpHUHT 6y KuiimaTtu épgammga ronorpadumk tacBmpia axpa-
TUAULW YerapacvHU aHuKNaimMums:

1/2 8.

WyHpah kunnb, 6y xonga 6yloM HyKTanapu opacumjaru axpataosmHa-
guraH macoda otokaTnamjga axparta oNMHaguMraH mMacoaHuHr apMura
TEHT.

Ogatga hoTomaTepmannapHu e ra Teckapu 6ynraH N = 1/e katTanuk
(1 MM fga axpaTa onMHaguMraH 4YMsmkiap CoHW) xapakTepnakgu. [ono-
rpaguk cucrtemanap y4yH N COHMHUHT Kuiimaty katta (1000—8000 mm-1
TapTnbunga) 6ynraH GoToamynbcmanap mMaxcyc pasuwga mwnab ynkun-
raH 6ynm6, ynap ac606HMHr akpaTa ONMW Kyyu KaTTa Gynuwura um-
KOH 6epagwn. Arap, macanaH, N = 103 mm-1 6ynca, y konga 1/2e =
= 1/2~ — 0,5 « 10-3 MM KaTTaIMK TYNKUH Y3YHAUK 6unaH TakKoc-
naHaguraH 6ynun6 Konagu Ba oTonsacTMHKa ac6o6HM[I T axpaTa onuw
KOOGUAMATUHM KYN EMOoHnawTupMaingn.

AMMO baxapunraH xmco6 60w Ba KywmMmya TacBUpP X0CWU KWUIYBYUM
pactanap 6up-bupupaH axpanmaraH cxemanapra Taannyknam 3KaHAu-
rMHW Hasapga TyTuw Kepak (K. 11.4-6 pacm). VIKKK TacBUpHWN axpaTuLl
YUYH Kepak 6ynraH gactanap Kusa TylwlaguraH cxemanapga akart oKopu
TapTnénu xankanap kynnaHumnagm (k. 11.4-s pacm) Ba POTOKaTAaMHUHT
ponu opTtagu; byHpali cxemanap Kyn kynnaHagu. LWyHuHr y4yyH pac-
Tanap kusa TywaauraH ®peHenb ronorpauAcua axparta ouw Ky4du
thoTomaTepuanra 60FnnK 6ynagun.

64- §. I6norpauk Tacsmpnap cudatu

Ly yokkaya 613 TasH4Y Ba EpUTYBYM TYNKWUH cudaTmga KynnaHa-
OWUTaH, WYHWHIAeK GyloMnapHn puTULWYYYH KynnaHaguraHHypaaHuw
OyTyHMail KOrepeHT HypnaHuw fe6 dapas Kuanb kenamk. AMmo abco-
NIOT KOrepeHT EépyfAMK NYK; HypnaHuw maHb6anm KaHoaTnaHTUpULLIK
Kepak 6ynraH 3apypuii TanabnapHu OWAWHAAWTUPULL  XaKuparu
Macana Tabuuini paBunwga naigo 6ynagu.



21, 22-8 nappa 6aéH aTunraHnapra 6uMHOaH, KOHTpacT WHTepde-
PEHLMOH MaH3apa Ky3aTull y4YyH HYpAaHWW  CNeKTPUHUHI  TYIKWH
y3yHAnKnapaa wndoganaHraH ~KeHrairu

O A< X\T

wapTra 6yMcyHuwn Kepak, byHaarn T — MHTepepeHUms TapTnubn, sbHU
WH repdepeHLMaNallyBun TYNKMHNAp b Nyn dapKMHUHr X ra Hucbatw.
TynKuWH y3yHNWKAAH Kypa, yHra Teckapy 6Ynu6 4acToTaHWHI 2nc ra
Hucbatura (o '2nc = 1/7) TeHr 6ynraH V kaTtanuk Kkynain (6up ce-
KyHagarn TtebpaHuwinap coHuxam” 6unaH benrmnaHagn); 6y kKaTTaiuk
cM-1 6unaH udoganaHagn. Arap Hyp/JaHWW  CMEKTPUHUHT  KEHTUTU
cM-1 6unaH udgoganaHca, AvHM O V= [ X/X2 ne6 onuHca, nHTepdepeH-
ums TapTmbum ypHura sca T = 1'X Tabpud acocuga nyn dapku Kupu-
Tunca, 6y Xxonga HypnaHuw MOHOXPOMAaTUKAUIUHWUHE  KPUTEPUNCUHU
Kyhngarn cogpa waknga wdoganawl MyMKUWH:

Ar<1/f. (64.1)

[emak, HypnaHuwWw cneKTPUHUHICM_16unaH ndoganaHraH KeHranrm
Nyn apKUHWHT TeckKapu KuiimMaTufjaH KUYUK 6ynuMuwimMkepak (aH4ya Ku-
YnkK 6ynca AHa xam AXW®). By WapTHUHT PU3MK MasMyHU paBLUaH-
OVP: KBasMMOHOXPOMATUK HYPAaHWULWIHW TaWKWA 3TraH LYyrnapHUHT
(HypnaHuw KOrepeHTAUTMHUHI) 1/0T ra TeHr 6YnraH y3yHAurun b
(k. 21-8) nyn cdapkupaH KaTTa 6ynMwn Kepak, WyHAa 6up uyrra Te-
rmwnn  TebpaHuwnap ronorpamMma TeKucnauruja uHTepdepeHumnana-
wagn.

Y4y ynuoBnu 6GyomnapHu ronorpausanawga b amanga OYHOMHUHT
ynuamnapu 6unaH 6up xun 6ynagw, 6y xonga nyn dapku kKuinmatnapu
3Hr KatTa 6ynagun. femak, arap 6YHOMHUHr ynyamnapu 6up Heya YH
cm 6ynca, y xonga AV HuHr kuitmatun 0,01 cm-*1gaH owmaign. Takkoc-
naw yyyH WyHW anTtmb YyTamunsku, EpyFANKHUHT ra3-pas3psag MaHb6ana-
pupga cnekTtpan uymsmknap Kedramrnm opgatga 0,1—1 cm-1 yamacupga
6ynagu Ba WYHWHI YYYH ynapHu ronorpadusaga KynnaHiwpa axpaTa
onMw Kyuyn KatTa 6ynraH dabpu — Mepo wuHTepdepometTpn (K. 30,
50- §) Tunngarn cnekTpan acbobnap épfamupa Kywnmya paBulia MOHO-
XxpomaTtmsaumna Kuauw Kepak 6ynagw.

HypnaHWWHWHT  ha3oBuii  KorepeHTAMrMra Ternwnau TanabnapHu
22- § pa KUMpUTWITaH KOrepeHT/IMK coxacu TywyHuyacu épgammupa Tab-
pudiall 0COH: KOrepeHT/IMK COXacUMHWHI  2/Kof  ynuyamnapu  ronorpam-

MaHuUHr O YynuamnapugaH KaTta Oynuwmn kKepak. Arap MaH6aHuHr 6yp.
Yaknn ynuamm O ra TeHr 6ynca, y xonga 2/kor = X/B 6Yynagn Ba d¢a.

30BMII KOTEPEHT/NIMKHUHT TabputnaHradH 2 /Kor>£> 3apypuini KpuTepuii-
cugaH Kynugarm Kenuwé 4Mkagu:
0< LW>. (64.2)

TonunraH 6y wapTHM GowKaya ycynga TafiKuH KUAUW MYMKWUH: MaH-
6aHUHI Gypyakiu ynyamaapy cucTeMa axparta oflaguraH Ba 6ypyakiu



ynuyoBfa udoganaHraH macogafaH Kuumk 6ynuwn kepak (K. (63.2)).
Arap 11.12-pacmpa Ba (63.1) myHocabaTaa nHTepgepeHyumsa aneptypacu
6unaH v 6ypyakKHUHI GUP XMN GYNIULLIM 3bTUBOPra ONMHCA, KEHr Epyf-
NNK MaHbBanHWHT MHTepdepeHUMoH Taxpubanappa pyxcaTt aTunaguraH
yndyamnapuHu yekniosum (17.1) ymymuin wapT épgamuga xam kopugaru
Xyfnocara Kenuw MYyMKWH.

Bup-6upngaH MycTakun onuHraH (64.1) Ba (64.2) wapTAapHUHT
xap 6upuHu KuécaH copfa bGaxapuw MyMKUH. MacanaH T TapTubm
KWYNK 6ynraH aHuK MHTepepeHLMOH MaH3apa KuécaH kaTTa to3napga
OCOH BY)XXYAra Kenagu, WYHAAN 3KaHNUTUHK 613 16-8aa wMHTepdepeH-
LMOH TaxXpunbanapHWHT TYpanM cxemanapuHU MyxokKama KunaraHga Kyp-
raH 3guk. AMMO, MKKana LWapTHUHI 6up BakTaa 6axapuauwm Kepak-
NUTW eTapanMya KWYMK OKMMaap 6unaH wwnawra Maxoyp 3tagun Ba
8pYFNINKHWHT NnasepjaH 6owka MaHb6anapu ronorpaguscu 6yiinya
aKcrnepumeHTNap gaBKynofja KMAMH Ba Mypakkab 6ynagw.

L. Fabop 1948 innpa 3neKTPOH MUKPOCKOMMApPHUHT laxpaTa onuw
KOOUNUATUHN owmnpuwl npob6nemacu 6unaH 60FNMK paBuwga ronorpa-
(DUSAHMHT acocuii U3NK FosAnapuHu Tabpudnaé 6Gepgn. [abop V3
Hasapuii MynoxasanapuHu CNeKTPHUHI ONTUK coxacuarm 3KCMepuMeHT-
nap 6unaH Tacguknagn. AMMO lOKOpufa 3MKP KWAUHFaH KUAMHYUAUK-
nap Tydainu ronorpadgusa To ONTMK KBaHT reHepatopnapu fpatunra-
HUra Kagap Xyfa CeKuWH pUBOXNaHAu; 6y reHepaTtopnapHWUHrHypna-
HULWIW YNapHUHT WwAaw NnpUHLMNMra acocaH, HNXo0ATha MOHOXPOMATUK
6ynn6, hasoBMil KOrepeHTIUK fapaxacu-xam Kopu 6Ynagu;(k 228,
229-8). OnTMuwmnHuM Wunnap 6owwuga 3. JleliT Ba YnaTHueKc nasep
HypnaHuwwn épgamMmuga bUpmMHYM ronorpammanap xocmn kuauwan. Ly
BaKTAaH 6ownab ronorpagua Te3 pUBOX/IAHAM Ba TaTOUKWii NonTuka-
HWHT TapMoKnaHraH coxacura awnaHgu. LLUyHWHr ydyH ronorpadus-
HUHT OTyKNapu 6yTyHNal ONTUK KBaHT reHepatopnapyv WUXTUPO 3Tu-
nmwn 6unad 6oFnuk 6ynan, ge6 anTuwra Tyna acoc 6op*.

Nasepnap HypAaHUWUW KOFePeHTAUTUHUHT Y3YHAUTW OUp Heya
103 METp 6YNMWIN MYMKWH Ba NMPUHUWMNWAN XuxaThaH fnasepnap rosno-
rpagua yyyH épyFnnk maHbanapu npobnemacuHu xan kunagu. Typau
Tungarn nasepnap KynnaHwnagu, nekuH !renuii-HeoHnu  nasepnap
(k = 632,8 HM, K. 227-8) 3HI Kyn KYynnaHuWNANTwW. < K

ByHaaH onguHrm 6ynumnappga acocuii abTubop ronorpagpusanall
NPOLLECCUHUHT (DM3MK TOMOHHra 6epunraH 30u Ba 6w3 aTainH WY HYyK-
Tanm HasapfaH axamuaTcus 6ynraH, NekKuH Kopu cudatam ronorpadumk
TacBUpap onnW Y4YyH Xyga Myxum 6YynraH 6ab3v 6up TadcuioTnapHu

* lFonorpagus sapatysuucu f. Fa6op 1971 iimnga wy MyHocabaT 6unaH 6yH-
fnall ne6 é3raH aan: «PaHHWHT Wynnapu KynuHYa KyTunmaraH 6ynagu. 3SneKTpoH
MUKPOCKONMS X03uprava TYNKUHNAPHW TUKnawpaH Myxum doiiga ononmagul Baxo-
NaHKW, MEHWHT ONTWUK Taxpubanapum ronorpadusra acoc Kyiau (ynap Mmogen Tax-
pubanap cuatuga Gaxapunrad agu). Kyn TagkmkoTymnap ... KeWnHru iunnapga
6ab3n OTyknapra aspun”raH 6yncanap-ga, 1962 inunga 9. JlediT Ba HO. YnaTHuekc
nasepnap kynnaraHuga ronorpadus xakukaTaH xam [AyHéra Kalita kengu ..



MyxoKama KuamaraH 3gukK. QHAM 6up Katop WyHAan TadcmnoTnapHu
Kaiig Kknnmé ytamms.

TasH4y Ba EpuUTYBUM TYNKWHMAApP aiHaH 6up xun 6ynraHupa TacBup-
HVMHT 6ylomMra TamMomuaa yxwaw 6ynuwun Ba gakaT xap 6up HykTa Tac-
BUPUMHUWHT gndpakumnoH KeHrainwm (K. 63-8) HaTmxacmnga TacBup bytom-
faH apk kunmwun 60-§na kypcatmbd yTunraH agn. KatrtanawraH TacBup
onMoK4M 6ynraHnmusga (K. 61-8) Mykappap pasuwja TaCBUPHUHT cuda-
™M AHajaéMmoHNawap akaH (Taceup abeppauyusnapu; k. X1l 606). By
X0 y3ura anoxupa 3bTubop Tanab Kunagum, YyHKW ronorpammMaHuHr
ynuamnapu Ba EPYFAMKHUHI Tywuw 6ypyaknapu owraH capu abeppa-
umsanap Te3 ycagw.

Monorpaguaga Kyn Kywumuya TacBupnap nango 6ynvmwm nMKoOHUATH
60p. YnapHuHr Byxyara kennwm cababu acnuga 58-8 fga aHUKNaHraH
3an. WHTepdepeHUMOH MaH3apaHu fccu TasH4Y TYAKWH 6unaH 6Gyiom
ManfOHUHWHT (ha30BWIA TalWKWA 3TYBUMNAPUHUHT (Pypbe KOMMOHEHT-
NapUHUHI) UHTepdepeHuusacn Tydahnm xocuna 6ynraH nosocanapHUHT
3/ieMeHTap cucTeManapm Kywwunuwm geb xucobnaw MymkuH (K. 52-8).
ByHra Termwnum 3snemeHTap AudpakuuoH naHxapa paBpuii 6ynagw,
NeKuH oTorpadgumsa npoueccu Kepaknm Tap3fa pocTnaHraH 6ynmaca,
YHUHT yTKasnw Ko3puUMeHTN KoopauHaTara rapmMoHUK 6ofnaHraH
o6ynmaingn. ByHpaln naHxapaHu éputraHga T = 0,x1 Taptubnu Tyn-
KWHNaprnHa smac, 6ankm T = £ 2 Ba X0Kaso TapTubnum TYyNKuHnap
xam xocun 6ynagn. OudpakynusHUHT xap 6up TapTubura y3 tacsBupwu
MOC Kenagu, SbHU Kyn TacBupnap xocun 6ynagnm, ammo YNapHWHT
ycTMa-ycT Tywuwmn ogataa MabKyn amac Ba XaTTo 3apap/iu.

Fonorpadk 3KCNepMMeHTHUHI (fapBOKe Xxap KaHpali 6owka co-
xagarn kKabu) aintnb yTunraHnapfaH Tawkapu sHa Kyn HO3UK XyCyCUAT-
napun 6op. XycycaH, TasH4Y TY/AKWH Ba ronorpaduanaHagurad TyJIKuH
WHTEHCMBAUKNAPW HucbaTn, ac606HUHT BubBpaumsacKu, enaTuH Katna-
mugarn hasaBuii 6ysmnuwinap Ba X0Kasosnap MyxMM axamMuaTra ara
6YyMWN MyMKUH. B3 Mmyxum ponb YAHOBYM, IEKUH Maxcyc axamumaTra
ara 6ynraH 6yHpai haKTop/iapHM 4YyKyp aHanui3 Kunmb yTupmalimms

65-§8. Xaxmuii ronorpammanap (JeHUCIOK MeToan)

TasiH4y TYNKWH Ba 6yloMaaH KenaéTraH TYNKWHAap ycTMa-ycT Tyula-
OVUTaH coxaja Tawkun 6ynaguraH uHTepgepeHUMOH MaWgoH, anbartTa,
thoTonsacTUHKa cupTuia xolnawraH amac. KorepeHT TYynKuHaap 6unaH
yTKasMnagmraH xap KaHpgalhh Taxpubagarn kabwu, HaTwxkaBuin Tebpa-
HULW aMNUTYJACUHUHT KUAMaTnapyu KaTTa Ba KUUUK G6YnaguraH >Koin-
nap 6yTyH asoga TYNKWH (PPOHTAAPUHUHT KYypuHULWINTa BOFNNK 6yn-
raH 6upop KOHYyH 6Yyiinya TakcumnaHraH. LLIYHUWHTr y4yyH xamma BaKT
6upop KanuHAMKKa 3ra 6ynraH oTosMynbcus KaTnamuga onguH 6u3s
TaxMUHaH apas KMnraHMmMum3geK MKKU Yyn4oBaun amac, 6anku yu4ynqosnu
Kopanuwnap cTpykTypacu xocun 6ynaau. Ly 6unan6upra, y4 ynyosnu
CTpyKTypanapga EpyfFniuk audpakuuacym KOHYHMNApPUHWHE y3nura xoc



xycycuatnapu (k. X 606) .6ynn6, ynap ronorpaguaga camapanmu
KYynnaHunagu; LWYyHAAn 3KaHWHA 6U3 aHAN Kypamus.

[actaBBan fccu TYAKWH Tron0OrpamMMacuMHUHE TasiH4Y TYAKWH Xam
Accu 6ynraHgarv 3Hr cogga XonuMHuU Kypmb unkamuns (k. 58-8). By wa-
poutga Epyfank TebpaHWUWNapUHUHE CUHGMAa3any Kywunuw HyKkTa-
napura moc KenraH Kopanuw katnamnapu (QpoTosmynbcumsagarv Katnam-
nap) TasH4Y TYNKWH Ba OyloMfaH KenaéTraH TYNKWHAAPHUHT KO Ba K
TYN~MH BeKTOpnapu opacmparm 6ypuak 6uccekTpucacura napannen
paBuwaa >kolinawagun, 6yHAa KYWHW KaTnamnaap opacugarm Macoda
m= /,25NY20 6ynagn (K. 267-mawk). 11.13-a pacmja Kopanumw
Katnamaapu WwapTaM paBuwga TyTaw uyusuknap 6wunaH 6GenrmnaHraH
Ba Kyn KaTtTanawTupunraH macwTtabga-tacBMpAaHraH.

EpuTyBunM TYNKWH yuyH 6yHgali roforpamma yd Yn4oBnu AaBpuii
CTPYKTYypa XM3MaTUHWU Kunagu Ba Bynbd — Bparr KOHyHUra MyBouK,
Kopainw kKaTtnamnapufaH Ky3ryCMMOH KalTuwra moc KenaguraH hAyHa-
nvuwga gugpakumanawirad TYA1KMH Kysatnnmwm kepak (K. 11.13-6 pacm).
NeknH xypan wy WyHanuwaa byromgaH KenaéTraH TY/IKUH Tapkanaér-
raH agu. WyHgah kunwmb, ronorpamma CTPYKTYPacMHUHE y4 YN40BAU
IKAHANTU TYNKUH POHTUHUHT KaTa TUKNaHuWura TYCKUHAWK Ku-
Manau.

TaxpnbaHUHT KypcaTuwin4ya, KaauHAUIMK eTapanya Katta 6ynarad
ronorpammMaHu éputraHga, okopuga 6aéH atunraHura myBoduk (K. X
606), pakaT T — 0 Ba — 1 TapTmbnm (k0 Ba K TY/KWH BEeKTOp/apu)
TYNKUHNapruHa xocun 6Yynn6, 6upuHUM TapTubnm TYNKWH 3ca Xocun
6ynmangn. KatnamMHWUHr H KanuHaurn CcTPYKTypaHWHr W paBpugaH
aHya opTuK 6ynraH]wapomnTgarmHa maHa wyHgan 6ynagn. AKc xonga
yd yn4oBAnM cTpykTypa Paneii nmaHkapacura 3KBuMBaneHT 6ynun6, yHaa
11.13-6 pacmfa MYHKTUpP CcTpenka 6unaH KypcatuaraH OUpUHYM Tap-
TM6NM TYNKUH Xxam xocun 6ynagu.

11.13- pacm. $Accu TYNKUHHWUHT X@XMWIA ronorpaMmmacy.



MacanaH Kn BEKTOp rofiorpaMma TeKUCAWrura TWUK 6YacuH. By
WapTHW 3bTUGOpPra onraH xucobnapgaH Kenué uUMKULLIMYA,

y N>%L2 sw rid]2 . (65.1)

TeHrcM3nuK TYFpu 6ynraHga (K. 268- mawk) (OTOIMYNbCUSHUHT KeTMa-
KeT >XoinawiraH kKaTnamiapuga ByXyAra KenaguraH 6uMpuHun TapTubau
TYNKMHNap 6up-6upuHn cyHampagn. Arap X = 0,63 mkm, 0 = HO3 6yn-
ca, y xonga k/[2 51M r/2 0]2= 21 mkm 6ynagu, 6y 3ca ofjatna Kynna-
HaguraH doTomatepnannap (6— 15 MKM) KanuvHAWIMAaH OpTUK Ba LWY-
HUHT y4yH (65.1) TeHrcmsnuk baxapunmaign. LUYHWHT ydyyH TasiH4
TYNKWH 6unaH 6ytompaH KenaéTraH TYAKWHNap opacugarm 6ypyak yHua
KaTTa 6ynmainguraH cxemanapfa ronorpaMMaHvHr y4y YI40BAM 3KaHIW-
rM agyxym amac Ba 60w TacBMp Xxam, KyluMM4ya TacBUp xam  Kysatuna-
an (58-64- 8).

Teckapy MaH3apaHW y4pallyBuu €KW [espaun yypawlyBuu TYNKUHNAp
(0~ 180°; uHreppeHunsacujakysaTuil MyMKuH, 6yHga %![2 311 1/2 0],
N X/4 Ba (65.1) wapT 6emanon 6axapunaau. byHpain cxemanapga And-
pakuuanawraH TYAKMH 6parryacura KanTagm Ba hakaT 6uTTa ronorpadmk
TacBMp X0CUN 6YNULIMHW KYTULL 03MM.

11.14-a pacmpa 6yHpai ronorpaduk TaxpubaHWHI cxemacu Kypca-
TUATaH. 5 6YIOMHU nasep HypnaHWwWn GoTonnacTMHKa opkanu éputagm
Ba KailTraH TYynkuHnap Maxcyc ¢oToamynbcms ®3 KaTnamura TOMOH
opkara Tapkanagu; 6y kartnam o4MNTUPULLAAH ONAMH amanga wadddod
6ynagn. ®otonnactuHka wuwacu C xappu 6unaH 6enrmnadraH. Jlasep
TYNKUHW TassHY TYNKWH PONMHM XaM YiiHa6, bytomaaH KenaétraH Tyn-
KWH 6unaH 6upranvkga WHTepepeHLMOH MalgoH Xocun Kunagu, 6y
ManfgoH 6ylompaaH KenaéTraH TYAKWH PPOHTUHMHI xamma Xycycuatna-
pUHM aKc 3TTMpagM Ba LWYHWHT Yy4Y4yH XYyAa. Mypakkab .CTpyKTypara
ara. TaxpubaHUHT KypcaTuwmnya, Wy AYCUHAA OSIMHTAaH roorpaMmaHiu
épuTraHga OYHOMHWUHI hakaT MaBxym TacBupu (60w TacBuMpu) KaiiTa
TuknaHagn (k. 11.14-6 pacm), toKopuaa KenTupuaraH mynoxasanapra
MYBOPMK WYHAAN 6YAMWLIN KepaK Xam 34u.

S+
11.14-pacwm. Kapama-
KapLuu nyHanraH AacTa- N3
nap épgamumga Xxaxmuit :
ronorpammanap  onuL
cxemacwm. 6)



G 6)

11.15- pacM. XaXMWiA roforpaMmaHu  KOTepeHT 6ynmaraH
EpyFnnMK 6unaH éputuwga 6Gow (a) Ba Kywwumua (6) Taceup-
NapHUHT TUKNaHWULWK.

FonorpauaHuHr TaBcunaHraH 6y wmetoguHm HO. H. [eHucrlok
(1962 in.) Taknud 3TraH Ba amanra owupraH. by metog/leHUCHOK Me-
Toan geb atanagn. YHAa ronorpaMMaHuHr yy YA40BAM CTPYKTypacupaH
EPUTYBYMN TYNKUHHWHT 6parrya Kautuwun kynnaHunagu.

[JeHNCIOK METOLMHUHI aXonnb XycycusTu wyHAaH mnbopatku, épu-
TYBUM HypnaHuw cudatnga ok EpyFINKHUHT élinnyBum gactacmjaH goun-
janaHuw MYMKWH Ba LWYHra kapamacjaH G6YIOMHWHI TacBupu KaiTa
TuknaHagn (11.15-a pacm).LLlyacaépyfAMKHUHT y4 YNUOBAN CTPYKTYypa-
fJa AndpakymanaHuw xycycuatnapugaH kenub unkagn: gakat Bynbgp —
Bparr myHocabaTn opkanu 6ofnaHraH TYNKWH y3yHAWKNap Ba ynap-
HUHT Tapkanuw WyHanuwnapugarnHa EpyfFnavk sddekTus Kahtagu.
HypnaHWWHWHI KONraH KWCMWHWHE XamMmacu roforpammagaH yragu
Ba TacBUpP X0CWUN KWAWLWIAA KaTHalwmangw.

Arap ronorpamma opka TOMOHAaH éputumnca (11. 15-6 pacm), y
xonpa 6ow TacBup 6ynmainfn, NeKnH Kywum4ya TacBup xocun 6ynagu.
59—64-8nappa Kypub uUMKUNraH cxemanapgaru cuHrapy JeHuinok
MeTOAMAa XOCUN KUAMHIFaH Kylwumya TacBup 6ylomMra HucbaTaH Kysry-
CMMOH TacBup 6ynagwu.

66- §. PaHrgop rosorpauk Tacsupnap

lOKopua TacBuMpnaHraH XaXMWW ronorpagusa ycynm 6YHMHUHT
paHrMHM aH4ya AXWW akc 3TTUpa onajguraH paHrgop TacsBupnap onuu
WMKOHUHUN 6epaaun. PaHrgop ronorpadus NPpUHUMNMHW TYWYHWUG 0nuvLl
YUYYH LIYHW Hasapga TYTuL N03UMKW, 613 paHTHU KY3HUHT Typ napga-
cufa KWU3na, AWua Ba KYK HYpAaHUWHKW ce3ajuraH yd Typ Kabyn Kum-



ruunap 6opnufun Tydannm xuc kunamms (K. 193-8). BYHOMHUHT KY3 TYp
napgacmgarn tacBupu ryé 6y y4 TYAKWH Y3YHAWK WHTepBannapuja
KapanaétraH Ba yeTma-ycT TywraH y4y TacBupgaH ubopart. Tacsupnap
yCTMa-yCcT TYWWWMNHUHT 6yHAak NpUHLUMNW paHrgop penpojykumsaga
KYynnaHw6, yHAa paHrHW akc 3TTUPUWHWHI Tanab KununHaguraH cuda-
Tura 6ofnnkK pasuwjga yygaH 1o 10— 15 raya xap Xun paHrgarutacsup
ycTMa-ycT Tywupunagn/

PaHrgop ronorpadgusara xam 6yHra yxwaraH mysoxasanap acoc
KWnné onuHraH. [leHUCIOK MeToaM 6yiinya paHrgop TacBup OAWLW YUyH
OylOMHM ¥3 cnekTpuia y4 uYmsnkka (Kusua, Swmn Ba KYK) ara 6ynrad
HypnaHuw 6unaH 6up BakKTAa KM KeTMa-kKeT épuTnb, ronorpammaHu
Kang sTuW MyMKUH. Y xonfa G0T03MYyNbCUA XaXKMUaa TYpPFYH TYAKWH-
NapHUHI y4 cucTemacsm Ba OyHra moc pasuwpga gasoBuii CTPYKTypa-
NapHWHT y4 cucTemacum xocun 6ynagn. TacBUPHUOKEPYFIMKEpAammia
TUKNawga TUAra OfIMHraH cUucTeManapHUHr xap 6upu skcnosvuusanaw
BaKTUAa KynnaHuWAraH mMoc CrleKTpan coxa EpyfFaurnga 6yloMHUHrTac-
BUPWHW xocun kunaan. OnguHru naparpadpa 6aéH KuanHraHura myBo-
(UK, TAaCBUPHWHI Ba3MATU TYNKUH Y3YHIUKKa 6OFNUK BYynMacnnru ty-
thaiinm 6u3 CNEeKTPHUHT Y4 coxacufja ycTMa-yCT TywraH y4 TacBup ona-
MW3, PaHrLop TacBMPHM KaiiTa TUKNAW Y4YYyH LIYHWUHT Y31 Kudgos.

Bup Heya YH Kopalhivw KaTnamaapu X0CUA KWUAraH XaXMuUin gu-
(hpakKUMOoH MaHXapaHWHI CNeKTpan axpaTull Kyuyn KuécaH KaTTa amac.
LUYHWHT y4yyH Tapkubuil TacBMpnapHWHI xap 6upwu ronorpadpusanaw-
HUHI 6MpUHYM 6ocKMUMAa KYnnaHraH nasep HypaaHuwmnya japaxaga
«MOHOXpOMaTUK» 3amac. By axBon Mabnym gapaxaraya paHrgop Ttac-
BUPHUHT «OMLUOK» 6Ynuwinra Kymaknawiagu.

PaHrgop ronorpaduMsAHUHT KUANHYNAMKNapuaaH 6upun GoToamyb-
CUSA KaIMHAUTUHUHT (DOTOULWIOB (OUYUNITUPULL, KOTUPULL, HOBULWI Ba KY-
puTuw) BakTMia to3 bepaguraH ysrapnwungup. MNpakTUKaHUHT Kypca-
TWwMYa, wWwWnNosB 6Gepuw okubaTnga GoTOIMYNbCUMA  «ONKanawagm»,
6y Tyainnm yy ynyoBnm CTPYKTYPaHWHT faBpu xam Kuypasgu. Hatu-
Xaga Bynbth — Bparr wapTty TasHY HypAaHUWgaH KUCKapoK TYNKWH-
NN HypnaHuw y4dyH 6axapunagun. PaHrgop ronorpauk tacsmpnap Ty-
CUHWHI 6upMyHYa 6y3umnuwura wynap cabab 6ynagu.

67-8. TonorpastHUHT TaTbukK aTunuwmn. onorpapmk
UHTepdepomeTpua

FonorpaMsHUHT  OU3UK  MNPUHLMNAAPUHU 6GaéH KWIWLWIHWU Tyran-
NnaéTtn6, KysaTunaétraH 6ylOM Xakuaa 3/1eKTPOMarHUTUK MaifoH anTa-
AUTaH MH(pOPMaUUsSHU Kailg KUAULWHUHE 6y ycynu acocupia éTraH Myso-
XaszanapHu sHa 6up mapTa 6aéH Kunamus. BusHM amnauTyga Ba dasa-
NapHUHT 6y MalijoHAarM TakCUMOTK §3 mMuura osraH MHdopmayus Ku-
3NKTUPaAnU. ByloM TYAKVMHUHMHT MaioHWM GUiaH yHra KOrepeHT 6ynraH
TasiHY TYKMHHWHT MaiifoHM cynepnosvyusicuaH BY>XYAra KefraH Max-
CyC WHTepepeHUMOH MaH3apafa WHTEHCUMBAUK TaKCUMOTUHU (OTO-



cypatra onuw ypraHunaétraH TYNKWUH MaiAifoHW 3nTaguraH Tyna WH-
thopmaymnaHu Kaiif Kunuwra MMKoH 6epagu. lonorpamma oTokatna-
Muaarn kopamuiinap TakcuMoTuga EpYFAMKHUHI KeAUHIUM gndpakums-
CM OYKOMHWHI TY/IKWH MalJOHVWHW TUKNangm Ba Ky3aTunaéTraH 6y
NyK "bynraHnga wy mMalifjoHHN YpraHu UMKOHWUHK 6epagu. dHAW rosno-
rpauaHnHr 6ab3n aManMini KynnaHuwnapuHy Kypué 4ynkamms.

Bylom Xxakuga ronorpamMmaga Kanp KwWinHraH MycTakua Maby-
MOT/1Iap COHWMHMW Kyluparn mynoxasanap épgamMmuja TaxmuHaH 6axonaw
MYMKWH. BYIOMHWHT MyCTaKui 3/1EMEHTW, YHWUHT «3/IeMeHTap sudei-
Kacu» fe6 axpaTra O/MHAAUraH SHr KMYMK 1TT uWHTepBanra TeHr 6Yyn-
raH ynyamnum 3yaHn Kabyn Kuamw n103Mm. XakukataH xam, arap XXucm-
HWUHT xoccanapu 6y to3ya coxacupa ysrapaguraH 6ynca, ronorpamma
y3rapuwinapHu ysuma akc aTTupa onmMangm Ba 6y xoccanapHu TaBCUg-
nanguraH napameTpnapHUHI KaHgakgup ypradya KuiMaTUHUIUHa Kaig
Kunagm. AKCUMHYa, Macoanap axpaTa oMW  WMHTepBanujaH KaTtTa
6ynraH xonnapga 6yom xoccanapuHUHT 6upop (apkKuWHKU aHWKnal ona-
Mu3. Acnunga 6y GUMKpHM axpaTa ONUW TYLWYHYACUHWUHT YMYMUA Tab-
putn ae6, 63-§ gaumkapunraH axpataonuw LwapTnapumHuaca axpara
0NnLW KOBUNMATUHUHT MUKLOPWIA YN4oBKu feb xucobnaw MyMKUWH.

Yuun b6ytompga 6ynmn6, ronorpamma TeKucnurmga 6Gymomra TupanraH
(hasouit ypuaknu N 6unan GenrunaliMus. BYIOMHUHT MyCTakun 3nemen”
TUra Moc KenraH (asoBuii GypYaKHUHT PTT /r\ ra TeHrAuru pasLUaH.

LWyHUHT yuyH 0 dhasoBuid 6ypyak numgaxonnawrad myJlakuna anemeHTnap
COHM N = 6unaH udoga KunnHagn. WMKKUHYN AMoOHgaH, /TIn
HUHT KUAMaTU ronorpaMMaHuHr b ynuamnapura (63.1) myHocabat opkanu
6ofnaHraH; 6usby myHocabatgaH N =O 02a2 Hu Tonamusa. ByHpaH Ke-
MMHrn xucobnappa h=.1 pe6 dapas Kunamms. 6y 3sca GYOMHUHI Gyp-
yaknu ynyamnapu 60° ra AKUMH 3KaHUHW 6ungupagu. by xonga

N = MUKL] (67.1)

WyHgan kuamb, 6ylom xakuga rosorpamMmaga Kaig KWIMHFaH Myc-
Takua Mab/yMOT/ap COHWM TYNKWH Y3YHAWK KBafpatura Teckapu Mnpo-
nopuuoHan Ba ronorpamma tosura (O2) nponopumoHan 6ynagu. BuHob6a-
PWH, ronorpaMMaHuHr 1 cma tosufa 6yloM Xakuja

= 1/;.2 (67.2)
MyCTakKua MabnymoT Kaig KuavHagw.

N Ba HUHr (67.1) Ba (67.2) wudoganapuHn 6upmyH4ya 6owwkadva
Mynoxasanap épfamuja Kentupué uymkapuwl MyMKuH. MacanaH, N cOHn—
rofiorpamMMaHuHr YM3NKAW YNYaMUHUHT  UHTepdepeHLMoH  MaH3apagaru
MUHUManN faspra HUCO6ATUHMHI KBagpaTura TeHr, AbHU N = (P/é)2 peb
oMW MYMKWUH. AMMO c? = (k/2 )2 = No/0, 6ynraHu cababnm 6u3 sHa
(67.1) wdopgaHm xocun kKunamus (6y epga 2 — 6YOMHUHI  6Gypuyaknu
ynuamnapw).

X = 0,63-10-4 cm (renuii—HeoHnn naszep) 6yncuH; 6y xonga rosno-
rpammaHuvHr 1 cM2 cuptuga N = 2,5-108 mMycTakun mabiymoT 6ynagwu,



5x8 cma ynuyaMaM 4YofFpoK rosorpamMmaga taxmuHaH N — 1010 mabny-
MOT 6ynagwu.

PaBwaHkn, 6y (aHTacTUK Mab/lyMOT/AApPHUHI XxaMmmacu xam 6up
XN Kagp-KMMmaTtra ara 6ynasepmangm Ba N HUHI 6yHpal KulimaTtura
xaMmMa BaKT xaM 3axTuéx 6ynasepmaingn. MacanaH, ..uaxmaTt Taxtacmpga
32 poHa Ba3MATUMHM Kailg KUnuw Kepak 6ynca, y xonga tosm 32 <10 121\n
6ynrad ronorpamma yH Kappanu 3anac 6unad etapnum 6ynagun. 40 opuwl-
M waxmaTt YAUHUHW  Kang kuaumw yuyyH 10 ¢ 32 ¢ 40 ¢ 2/21w =
= 2,56 « 104/2,5-10~8" 10-4 cm2 Tanab kunuHagu. Arap 6u3 yiinb
AcanraH waxmaTr foHanapu* xakupa 6atadcmn MabaymoT O/IMOKYM
'6yncak, y xonga 3apypuii MabsiyMoT XaXMW Kyn opTu6 KeTagu. By
xonga 6up ToMoHNama Kysatuwga tanab KuanHaguraH rosorpamma tosm
[OHANAPHWHT Ky3aTull RYyHanuwmnra TUK 6ynraH TeKUCAMKKA TYLWNPpuUn-
raH NpoeKuusanapu 3Mra TaxXMMHaH TeHr, AbHW TaXMUHaH 6Up Heya 103
CM2 HU, Xap TOMOH/AaMa KYypub YMKWLLI 3ca YHAAH Xam KYNPOKHW TallKu
atagm.

Mlonorpamma Kaig KunaguraH Kyn MycTakua MabaymoTnap roso-
rpammMa CTPYKTYpPacUHUHI (aBKynoaga Mypakkab o6ynuwungaH 6unm-
Hagu: fosiorpamMma CTpykTypacu 11.7-6 pacmpa TypauM-TyMmaH LUakn sa
OpUeHTauMsaNnM Kopauw f[ofyanapuHWHI TapTubecms, MyTnakKo Taco-
anudunii Tynnamun TaaccypoTuHu 6epagnm. AMMO rosorpamMmma CTPYKTypacu
Tacoguduininnrn xakugarun xynoca anéatra cy6bekTuB 6Yynmb, 6y cy-
6beKTMB Xysioca KYpuLl annapaTUHUHI ronorpamMagaH, yHaa Mypakka6
waknnm Bbylm xakupa TYynaaHraH TamMoMuaa MyHTasam Ba KOHYHWI
Mab/lYMOTHM axpaTa o/iuira Hoko6un aKaHauMrn 6unaH 6oFNMK6YNnagn.
ByHra kapama-kaplwu paBuwwjaa, chepuK TYAKWUH F0N0rpaMmMacuHUHT
xanKanm cTpykTypacmja Ky3 6MpnHUn Kapaw gaék YyMyMUin KOHYHUATHN
nankab onagn Ba 6yHpaan ronorpamMmma TYFpu Waknja KypuHagm. AmMmo,
arap ran 6upuHum Taxpubaga TYNKUHHUHT CHEPUKAUTUHN KAWL Ku-
nvw TyFpucmpa smac, 6ankM YHUHT 3rpuMK paguycuUHW aHukK yndal
xakKuga ékn TYNKUH QPOHTUHWHT chepuK WakafaH 03 YeKMHULLNApUHN
ypraHunw xakuja KeTca, y x0/14a xaM Termwam xyaoca Ynkapul KUnmH-
nawuwmn, 6yHUHr y4yyH Kyn Mab/iymMoT Ba MOC paBuLlifja rosorpaMmma-
HWHT 1031 KaTTa 6ynuwn tanab KUANHULWN MYMKWUH.

Cdepuk TYNKMH Muconmga MaHb6a xakuga ronorpamma Kaing KunraH
Mab/lyMOT/IapHW FO/I0rpaMMaHUHI Y3MHM 6eBOCMTa uwnaw, SAbHU Xan-
Kanap paguycuHu ynuaw nynm éunaH onvw MymMKuH (K. 59-8). Mypak-
Kabpok xonnapfa, macanaH, waxmaT AOHaNapWUHWHE rosorpammacuga
6yHAgahn wvwnawra ypuHuw MyBaddakmaTcns Tyrangu. LUy-HyKTam
HasapjaH TaCcBMPHUHI KalTa TUKNaHULWMNHU MabnyMoTAapHu 6up wakn-
faH 60WKa Wakara, AbHY XMc 3TULW YUYYH Ba Y3nawTUpuaraH MabaymoT-
nap acocmga 6upop xynocaHu Tabpudnaw ydyH Kynain 6ynraH waknra
aBTOMaTUK anMawTupuw gaeb- Kkapaw MYMKWH. AWHW BaKTha XYAAM

* PenpogyKuuaHuLr axparta onuw Ko6unuaTu etapnu 6ynmaraHnurun Tydainnu
11.6 Ba 11.8- pacmnapgaH 6yHpAail TaacCypoOT XOCWUA KUAuG 6Gynmaingw.



WyHjam anmawTupuw MHGOOPMaLMAaHW ONTUK XXUXaThaH WLWAAWHUHT
KYNn MeToA/apy MasmMyHWHW TalWKWUN KUaagu.

Kaig KunvHraH mabnymoT (aBKynogfa Te3 aBTOMATWK anmallTu-
punagn. TacBMPHM KailTa TUKnaw ydyyH 3apyp 6ynraH MuHumanBakT-
HW Kyiingaru mynoxasanap épgamuga 6axonawl MyMKWUH. EpuTyBum
TYNIKUH AaBOM 3TUWl Myagatu T 6YnraH EpyfFanK UMNyAbCU BYICUH.
[JaBom aTuw myggatv 4veknu 6ynraH MMMyabCHW MOHOXpPOMaTWUK TYn-
KMHNap Tynnamu pe6 xuco6naw MyMKuH; 21-§8 ga 6aéH KWMHraHura
MYBO(UK, MMNYAbCHUHI 6 CnekTpan KeHraurn T Mmypajatra yHuBep-
can 6r T = 1 myHocabaT opkanu 6ofnaHraH. Acnmga guppakLnoH naH-
apa 6ynMuw ronorpamMma MMMY/AbCHW CNeKTpra axpartagu Ba bylom-
HUHT xap 6up HyKTacu TacBuMpwW Ternwnu Tap3fa KeHraihraH 6ynagu.
ByHpail KeHralvMWwHUHT amanga cesmnapnum 6yamMacanrn yuyyH.mmnynbe-
HUHI CNeKTpan KeHrNMru rosorpaMma, SibHM naHXapa axparta 0nagu-
raH yacTtoTanap MHTepBanufjaH KMYuK 6ynumwun kepak (K. 50-8). AnNTn6
yTuaraH mynoxasanapra acocnaHm6, MMMOYAbCHUHI AaBOM 3TWLW MY[-
natm

T —— (610 — 51M) (67.3)

WapTHN KaHOTNAaHTUPULLIN KepaK 3KaHAUTMHM ucboTnaw 0coH, byHgarun
B — ronorpamma yndamu, ¢0 Ba ¢ — TasH4Y TYNKWH BabyloMpaaH Ke-
naétraH TYNKWHNAPHWHI roforpammara Tywwuw 6yp4yaknapu. Tonwun-
raH 6y wWwapTHM 6owkKaya TaNKWH KUAULW MYMKWH: WMAOYAbCHUHT  CT
Y3YHAUTN NaHXapaHWHI YeTKW WTpuxnapugaH KenaérraH TynkuHnap
opacugaru KO (3w h0—>5LU ) iiyn dapkupaH KaTTa 6yIuWLIM Kepak; akc
xonga 6y TYyNKuHNap TacBUp HyKTacuja uHTepdepeHumsanawa onmangum,
ronorpaMma TYNWK uwnamalign Ba TacBWP KeHrairaH 6ynub umkagw.

(67.3) pall = 9cm, 5l p0— 51N = 1/3 ge6 xmcob6nab, mmnynbc-

HUHT 3apypuii faBOM 3TULL MyAaaTu paBKynogaa KMunk T ~ 10-10 ¢ Kui-
MaT oMW KepakIUTMHW Tonamus. TacBup cudatvura kKyinmnaguraH Ta-
nabHnW nacanTupraHga MMNYAbCHWHI MWHMMan [aBoM 3TWUW Myjaa-
TUHN SiHaja KYNPOK KamMakTupulw MYMKWH.

Anb6aTTa, ronorpauk TacBUpPHM KaiTa TMKAAW MPOLECCUHUHT Yak-
KOHANTN KalTa TUKNaHraH TacBMPHW Kalhg KUAUWHK xam Y3 TapKu-
6ura onraH CMCTEMaHWHI MWNAW BaKTU KWYMK BYNUWINMHU XaMma BaKkT
xaM TabMuHNa onmalign. Ky3 wnHepumsacu BakTu, MacanaH, TaxMmu-
HaH 0,1 ¢ 6ynagn Ba TacBUpHW KY3 6unaH Kaihg kunuwga 6yTyH cucTe-
MaHWHT WHEPUMOHAUTM  KY3 uHepuusacura 6ofnunk 6ynagn. AmMmo
MHepunsa BakTu 10“ 8c Ba yHAaH xam Kam 6YnraH épyfnumkK kabyn kun-
rmynap (macanaH: coTokynaliTupruunap, K. 181-8) 6op Ba 6MHO0GapuUH,
rofiorpaMkK TacBUPHU Te3 TUKIaW MYMKUH.

WyHpali Kunnb, TaTOMKWA HyKTanm HasapfaH ronorpadus xyga
KaTtTa Kynamgaryn MabnymMoTHW Kalijg Kunuw (83u6 onuw), cakjaw Ba
WaKNMHW Xyfa Te3 anMawTupuw Kobunuatura ara. [onorpadwua aco-
cuparn GusnK npuHuunnapgaH Kennoé ynkaguran 6y xxmxatnap Tygainm



ronorpaua Typau TeXHUK Ba WIMWIA MacananapHu eyunil YYYH KeHr
KynnaHunaguraH 6yngu.

Tatbuknii ronorpacgua metognapujaH 6MpuMHM — ronorpauk UH-
TepdepomeTpusa aeb artanaguraH Ba Xyfa KeHr TapKanraH MeTO4HMW
KYypnb umkalinnk. By MeTOAHWHI cOfAa BapMaHTUHWUHT MOXUATW Lyiun-
parngaH véopat. BYIOMHUHI MKKWU XUN, NeKUH 6up-6bupugaH Kam dapk
KunaguraH xonaTtura, macanad, gedopmauunsa npoueccmgarn WKKW Xo-
natura Moc KenaguraH MKKW UHTepdepeHUMOH MaH3apa 6up goTonnac-
TUHKara KeTMa-keT €316 onvMHagu. ByHpan «KyLwwanok» ronorpammaHu
éputraHga GYHOMHUHI MKKW TacBupu xocun 6Ynagwu, by TacBupnap 6up-
6upvgaH GYIOMHUHI WKKK Xonatugarum kKabum papaxapa apk kKunagu.
By WKKW TacBMPHM XO0CUI KWNYBYM KaliTa TUKNAHraH TY/JKWHAap Ko-
repeHT 6ynagun, nHTepdepeHumanawagn Ba TacBup cnptuga 6ytom xona-
TUHWHT Y3rapuwinHy xapakTepsoByYM nosiocanap Kysatunagu.

Bowka 6up BapmaHTga GYIOMHUMHI Mabnym 6up Xxo0naTu yyyH rono-
rpamMmma TainépnaHagun; yHu épuTraHga 6ylom ysoknawmangum Ba roso-
rpauanawHUHr 6upuHUYM 6ocknumngarniek 6yrom éputnnagn. Y xonga
AHa MKKW TYNKUH xocun 6Ynagun, ynapHuUHr 6upu ronorpaguk Tacsup
XpCUA Kunagu, MKKUHYUCK 3ca OGYIOMHUHI y3upaH Tapkanagu. Arap
aHAM 6ylOM XxonaTufa rosiorpaMMaHn 3KCNo3Muma KUuw BakTujarura
HucbaTaH KaHpaligup y3rapuwniap pyin 6epca, y xonga 6y TYnKuHnap
opacuga nyn dapku ByXydra Kenagum Ba TacBMp MHTepepeHLUMOH no-
mjocanap 6wunaH KonnaHagw.

TaBcunaHradH ycyn 6yiomnap AedopMaunssCMHW, YNapHUHT TUT-
pawu, wunrapunaHMa xapakaTu Ba alinaHuwuHu, waddgod Gytomnap-
farn  GMpXMHCAMMACAMKAAPHM  Ba WYHra yxwalwaapHu TajKuk
sTuwa KynnaHunagn. ToKapnK CTaHOTMHWHTE NaTpoHUAa KUcnb Kynui-
raH WapukKaMm noAWNMNHUK TacBUPUHUHT (oTocypaTtn 11.16-pacmja
KypcatunraH. VIHTephepeHLMOH MaH3apa KWUCUL KYYMHUHT WKKWU KWUi-
mMaTtuga fedopmaumna Typamya 6YAMWIKWHKM AKKON  KypcaTagun, TeH30-

METP CTPE/IKACUHUHI  KeTMa-KeT
O/IMHFaH WMKKW 3KCNOo3numa Bak-
TMaa Kaing aTunraH MKKW BasnsaTu
(PaCMHWMHT Yan KUcMMK) aHa LyHK
Kypcatnb Typnoau.
Fonorpauk nHTepdepomeTpusa
KaTapyBuM CUPTAAPHUHI WLIIOB
bepunuwmnra ékn TagkKuWkK aTuna-
éTraH 6ylOMNapHWUHI ONTUK XKXaT-
fan 6up OKUHCAMAUTUTa KaTTuk
Tanabnap Kynmamau. XakukaTaH
xaM, fepopmaumnsa, TuTpaw Ba 6y-
IOM X0NaTUHUHI BOoWKa y3rapuil-
napu Hatuwxkacmga >KUCM CcupTtn
Lo S TR 6Yiinas srapaguran N gapK:
KUNUHTaH fedhopmaLnanapu. napn Byxypra kenagu. LLyHuHT



yuyyH nosocanap MaHsapacu lonka napganapga 3 b6epaguraH
UHTepdepeHLNa xonmga KysatumnaguraH maHsapara yxwaw (k. V1 606)
6ynu6, onka napga poauHU  (Mabaym nucaHganap 6unaH)
XXUCMHWHT KeTMa-KeT KefiraH UKKW BasusaTuaaru yprada cupTiapu opa-
cugarn aso b6axapagu. bowkaya anTraHga, UHTepdepeHLMANaLLyBYM
TYAKMHNAp PPOHTAapu Xyaa MypakKkab waknga 6ynuwm MyMKWH, ne-
KUH KYMMHYa WHTepdepeHUMOH MaH3apa KuécaH to3akm 6ynn6, 0oCOH
Ky3aTunagun. [onorpauk TePMUHOMOrUAHW Kynnab, TYNKWUHAAPHUHT
6PN MKKUHYUCK YUYYH TasH4Y TYNKWH 6Ynagwn, geinwl MyMKuH, 6yHpa
xap 61Mp KOHKPeT x0n4a TassH4Y TY/JKWUH ronorpaguanaHaétraH TYNKWUHTa
TamoMmuna yxwawamp. byHra kKapama-kapwu ynapok wHTepepeHUnoH
acbobnappa (PKameH, MalikenbCcoH WHTepctepomeTpnapu Ba 6Golwikanap,
K. VIl 606) Takkocnaw TYAKWHW cudaTuga, SbHU TagHY TYIKUH cuda-
Tnga TamoMuna aHukK ctaHgapT (Accn éku cepuk) TYNKWUH Xmu3maTt Ku-
nagu Ba TafKWK 3aTunaétraH TYNKWHAap QPoOHTU Xxam aHawy japaxajga
cogfa 6ynuwn Kepak. AKC xonja WMHTepgepeHuus 11.7-6 pacmpa Kyp-
caTunraH Tungarun maifa macwtabnm maHsapa Xxocun Kunagu, anbatTa
6y mMaH3apa yH4a Kynai amac. bBuHob6apuH, KanTapyBuu XUCMIaAp xam
IOKOPM ONTUK cudatnam cuptnapra ara 6ynuwm kepak. [onorpagumk
MHTepdhepomeTpuaga byHgah KaTTUK 4Yeknawl NyK.

EpPYFIVKHU COUYBYM >KUCMAPHUHT Fagup-6yamp cupTuaaH (maca-
naH, aBTOMOOMAbL WwWHanapu, 6ankanap, Koppos3usanaHys4du cupTnap
Ba Wy KabunappaH) épyFAnK KahTaguraH xonnappga, jeBoprapu Xyjaa
OUp XXUHCAKU BYynMaraH mauwira cofiMHraH 6ymomnap xonumga 6y xycy-
CUAT Tydainm ronorpauk NHTepdepeHLMAHN amanraowmpuil MyMKWH.
LUYHMHT y4YyH Xxam ronorpauk nHTepdepoMeTpusa XXyAa KeHr Kynna-
HUNaguraH 6yngun.



FTEOMETPUK ONTUKA (HYPNAP OMNTUKACW)

X1l 606

HYPNAP ONTUKACUHWHI ACOCUA KOHYH-KOULANAPU

68- §. Mykauanma

EpPYFAMKHWHT  UHTepdepeHUMsAcM Ba AUGPPAKUUACU  xogucanapu
EPYFNMKHUHT TapKanuiuyM TYJIKUH MPOLecC sKaHWHM Kypcataau. Epyr-
NUKHUHT 6Up XWUHCAW MYXUTAa TapKanuwu TYFpucugaru Ba xap KaHgamn
ONTWK CUCTEMA OpKanu Tapkanuwu TyFpucugarm macananapHu 6us
TYNKWH Hasapua éppgaMmmnga xan Kuaa onamus: ONTUK CMCTeMa feraHga
6upop cupT Ba guadparmanap 6unaH yerapanaHraH TYpan XUa MyxuT-
nap Tynnamu Hasapga TyTunagu. bBupok amanuii axamuaTtra ara 6yn-
raH Xxyfa Kyn coxanapfa, »>KymnagaH, Epyfauvk pgactacM xocun
6ynnwn Tyfpucmpgarn Macanaga (EpyFAMK TexHMKacu) Ba TacBup
xocun 6ynnwmn TyFpucigarn macananapga (oNnTuka TeEXHUKAcKU) reomeT-
pUK ANTWKa TacaBBypnapupgaH dolijanaHunraHja Macananap aHuva
OCOHIMHa Wyn 6unaH xan KuUaMHagu.

CeoMeTpMK ONTUKA Mallxyp CUMHWLI Ba KAWTULW KOHYHnapura 6yii-
CyHaguraH Ba 6up-6upura 60FnnK 6ynmaraH anoxupa EpyfFnauK Hyp-
napw TywyH4yacu 6unaH nw kypagu (K. 1-8).

EpYyfnK Hypu TyWyHYACUHU BUP KUHCAWU MYXUTAaru pean Epyfnnk
fjacTacMHM KYypub 4mkuwaaH xocuna KUnumw MyMKWH, 6y gacTaHum 6utTa
EKN BUPUH-KETUHTYpPraH 6up Hevagmadparma opkanu yTkasmb, MHrmyKa
napannen gacta axpatub onuHagu. Aunadparmanapgaru TelwMKNapHUHT
AvaMeTpyM KaHuya Ku4uk* 6ynca, axpaTtub onuHaguraH gacta wyH4a
MHIM4YKa 6ynagun, HUX0AT EPYFANKHW >Xyfja Top TewwukigaH YTKasub
TYFPWM UYM3MK LWaKnuMaarn EpyFanmK Hypu axpaTtunb onvw MyMKUHAEK
Tytlonagn. Bupok6us 6unammskun, mcrtanraH4ya uUHrmuka 6ynraH pgacrta
(Hyp) axpaTmb oNUWHUHT 6y Mpoueccys amanra owmaingm, YyHKU yHra
andpakumsa xopucacm xanakut bepagu. O guameTpan  agnadparma
opKanu yTKasunaraH pean EpyfFnunK JacTaCMHUMHI MyKappap pasuwja
6ynaguraH bypyaknu keHraivwun ¢ ~ KHO gudpakyna 6ypyarv 6unaH
aHuknaHagn (l-MmuHUMymra TOMOH WyHanuw, kK. 39-8). A= 0 6ynrad
NUMUT xongarnHa 6yHpali KeHranvw 6ynmacagm Ba 6y xon4a reoMeTpuk
4n3MK Aeb KapanaguraH Hyp TyfFpucupja ranupul MYMKWH; TFeOMeT-
PUK UYUSUKHWHT  WAYHANULWIWHW EPYFAUK 3HEPTUACUHUHT TapKanuwl
MyHanuwwn aHuknangn. LyHaan kKunmb, épyFamMkK Hypu ¢usnk obpas
amac, 6anku abCcTpakT MaTeMaTUKTYLWYHYaAnp; reOMeTPUK ONTUKa pean



TYNKWH ONTUKACUHUHT EPYFANK TYNKWUH Y3YHAUTW XYAa KUYUK 6ynraH
X0 /ira MOC KeNnyBYM IMMUT X0Nnaup.

® ~ X/O myHocabaT WYHU KypcaTaguMKu, arap TeWUK €KW IKpaH-
HWHT yn4yamnapu K TYNKUH y3yHAuUrura HucbaTaH KaTTa 6Ynca, épyf-
NUKHWHT GUpP XUHCAU MyxuTaa TYFpU 4nsnk 6yinnab TapkannwmHu 6y-
3aguraH 6ypyaknum OfFMLWIN Xyfa XaM KWUYMK 6YInwn MyMKuH. LLUYHUHT
YUYH TYAKWUH Y3YHAUTU 4YeKNn MUKAOp 6ynraH pean onTtukaga W yn-
Yamiap KaHya katTa 6ynca. reoMeTpuMK onTMKa KOHYHnapura HucbataH
6ynaguraH tapknap LWyHYa KUYUK .6Yynmwm Kepak.

AHUK coanap xocun 6ynuwmn macanacmga xam 6ylOMAapHUHT yayam-
napu xyfa MyxuMmanp, aHuk cosnap MaBXyLnauru ontukagaru Hypnap
TacaBBypuHM (K. 1-8) KyBBaT/IOBYM acocuii ganunnappaH o6upuaup.
37-8 gaH mabnaym 6ynuwimya, 6yromaaH KysaTull HyKTacurada 6ynraH
macodanap yHua KaTTa 6ynmaraH xonga (PpeHenb gudpakumscu) reo-
METPMK COA SAKUMHWAA ANGPaKLMOH nosocanap KYpuUHaguraH COXaHwWHN
KEHFINTU P peHeNHNHT GUPUHYM 30HACKU pagmycura TeHr; TY/KWH ScCK
6ynraH xonpga (mMaHb6a 4ekcu3 y3okpaa) 6y 30HAHWHT paguycu r =
6ynagn (/ — épyFnnkHnM gudpakuymanaraH 6yrom 6unaH KysaTull HYK-
Tacu opacugarm mMacoga). COSHUHT aHUKAUTX YI40BU cudaTumga 6yom-
"HUHT YM3UKAW X YNYaMUHUHT 30HA paguycura 6ynraH HUC6aTUHM, SbHU
X!t HM onuw Tabuwniignp. X't A 1 6ynraH xongarmHa sipyum cosi coxacu
KMécaH >Xyaa KeHr 6ynagu Ba 6yiom 6mnaH cos 6up-6mpura yxwamai
Konagn. by MyHocabaTgaH KypuHaguku, /| > x2- 6YynraH xongarmHa
cos 6ynmaiign. x = 1cm, X = 500 HM 6ynraHgaék / = 200 m 6ynagw.

Nukobua ywnab TypraH Kyn napannien Hypnap gactacu 6unaH épu-
TUNraHja cosicm KaHgan 6ynuwmn onguH 6epunraH 8.18-pacmpa Kypca-
TunraH. Macoga kuécaH Kuumk 6ynraHga (K. 8.18-a pacm) cos aHuYa
aHWK 6ynn6, 6YIOMHWHI Yy3ura yxwangm, macoga Katta 6ynraHja aca
(/ = 11 km, K. 8.18-6 pacm) cofl 6MnaH 6YIOMHUHI reoMeTpPUK yXLiawl-
nurn TyFpucuga cys xam 6ynuwm MymMKuH amac. Bupok ogaTtgarv  Ky-
3aTWW WapouTnapmia yXwWalwnmKHUHT ByHaain 6ysunuwmn  6unmHmaingm
Ba NEOMETPUK OMTUKA KOHYHNApPUHM TaTOUK 3TULL HaTuXKacuga. scanraH
ynsmanap EpyfFAMKHUHT TapKanuwiun Ba TacBUp xocumn  6Yynuwn Tyfpu-
cupary MacanaHu aHya KaHoat/iaHap/au paBuLlfa Xal KWIULWKW Taxpu-
6agaH KypuHagwu.

WyHgah Kunmb, EPYFANK TeXHMKAcU Ba OMNTUKA TEXHUKACUHUHT
MYXMM Macananapu KapaniguraH KeHr coxaga 613 reomeTpumk onTuka-
AaH doiganaHu MMKOHUATMra sramu3. Bupok Hypniap onTukacu Ko-
HyHNnapujaH golijanaHraHga 6y KOHyHNnap XakKWKaTHUHI GUPUHYMN Tak-
pubu aKaAHNUTMHN Ba EPYFNUNK TapKaIULWUHUHT Xed 6up xonu gudpak-
LMOH X04mcanapcus 6ynmwm MyMKUH 3MaciMrnHW acjaH 4YnkKapmaciunk
Kepak. BnHo6apuH, 6y reoMeTpuMK umamMasapHUHI TYNKUHAKW (gudpak-
LMOH) MabHOCUHU TYyWYHUW 3apyp. LUYHWHT Yy4yH Hypniap OonTUKacu-
HUHI KOHYHMapu xamma epja KynnaHunasepmaign, 6y KOHYHAapHM
KaHaal wapouTha KynnaHumé 6ynagnm Ba KynnaHULW HaTwKacu KaHjan
WwapouTtga Taxxpmbara Moc KenvMwnHu 6unuw  Kepak. Bupok xatTto ama-



NMii onTMKaja aH4ya HO3MK Macananap (macanaH, onTUK ac606napHUHT
axpaTa oMW Ky4un TyFpucmugarv macana) gudpakumsa Hasapusacu éppa-
Muga xan KunmHap 3KaH.

69- §. depma npuHUMNK

leomeTpuK onTuKara yTuw TyFpu 6ynaguraH AUMUT X014a, SbHU
TYNKWH Y3YHAUTW Xyda KWYMK 6ynraH xonga TYNKUH (QPOHTUHUHT
TapKanuMwmnHM coggarnHa ymama 6unaH tonuw MymkuH. F cumpt (12.1-
pacm) 6upop | maiitgaru TeHrgasanm cupTHU (TYNKUH QPOHTUHKM) Tac-
BMpNacuH. By cupTHUMHr xap 6up M HykTacmga iin = 3T paguycnu
cthepa fAcamus, 6y epaa V— TYAKWHHWHI WY >XO0AAa TapkKanuw Tes-
NNTN, T — YEeKCU3 KUYMK BaKT opanufu. by KWUYMK chepanapHUHT
ypamacu 6ynraH F' cupT xam TeHr dasanu cuptamp, YyHkm (I + T)
namTha YHUHT XamMa HyKTanapuHuHr gasanapu ¥ cupT HyKTanapuHUHT
£ nantgarn as&napu 6unaH 6up xun 6ynagu. Ternwnwu chepa 6unaH
ypamMaHUHT YpUHULL HyKTacuHum M HykTara TyTawTupyBYM AN TYFpu
UM3NK KecMasnapu HYPHWHT (POHT cupTura neprneHAUKYnsap 6ynrau
ANeMEeHTNapuHun oungupagn™.

By unsmaHu gaBom aTTUPKNG, 6U3 TeHT (asanu cupTnapHu KeTma-kKeT
aHuMKNah onamMmus Ba aliHW 3aMoHfa T YEeKCU3 KNUYUK KWUImb onmHraHga
Mn KecmanapfaH Ty3unaraH CUHUK YM3WKNap alnaHaguraH*srpym 4msunk-
nap 6unaH TacBuMpnaHaguraH Hypnap HYHaauMWWHW Tona 0/amus.

12.1- pacM. depma npuHuMnura foup:
TYNKWH (POHTUHU OGUPUH-KETUH scab
GopuLu. AYynn 3Hr KUCKa TapKanull Bak-
TMra mMoc Kenafm.

By uusma éppamMupa Kynugarm myxum KouiaHu MC60T KWW MyM-
KWH: EpPYFANK TapKaiUWWHWUHT XakWKuid inynn (Hyp) wyHaanm ny~gup-
KW, épyfliK 6y WynHW ywa HykTanap opacupa ¢apas KuiuHaguraH
xap KaHpali 6owka WynnapHu yTuwra KaparaHga SHI KaM BaKT
numga yTagu. XakukataH xam, oKopuia TacBUpfiaHraH ym3MaHu scab

* Mynoxasanap cogga 6ynuwun yuyyH 613 Hyp Ba (DpOHTra YTKasuaraH Hop-
Manb ycTMa-ycT TywraH (kK. 142- 8) u30Tpon MyxWTHW KYypub umkuw 6unaH Kugo-
AnaHaMmms. -



(12.2-pacwm), épyFnmk Hyp 6yina6b A HykTagaH B HykTara T = Tx+
-(-T2+ ...+ T BakT uumga, AbHU

BaKT uumfa yTUWUHW Kypamus, 6y epga T, = i e ®apas KuIMHaau-

raH xap KaHpgan 6owka Wyn aca WyHAan KecmanapjaH Tapkub Tona-
AVKK, 6y KecMa (hpoHTra YyTKasuaraH Hopmasib 6unaH — ycTma-ycT
TywraHga ynapHu 6ocmb yTuwra T. BaKT Kepak 6ynagu Eku 6y Kec-

Ma HopMmanb 6unaH ycTma-ycT TywmaraHga 6y kecmanapHu 6ocub yTuw-
ra T. fjaH Op>nuK BaKT Kepak 6Ynagu. LLUyHpa Kunmb, EpyFnamk Tap-
KUIMLWVHUHT XaKUKWA Aynm (Hyp) 3HI KUCKa BaKT uyupa Tapkanuwra
MOC Kenagu.

leomeTpuK onTuka (?-> 0) TyFpu 6ynraH xonga TYNKUH Hasapus
YUYyH Uc6oT aTunraH 6y Teopema reomMeTpuMK ONTUKaAa 3HT uucLa onTuUK
nyn npuHuMnu (KM 3HI KWUCKa BaKT wunja Tapkanuw npuHuunu) geb
aTanaguraH akcuomagup. byteopemaHun ®epmaépyFaMKTapKaauWwNHNHT
YMYMUIA KOHYHU cudaTuga Tabpudnarad (depma npuHuunu, 1660 .
yamacmga). XakukaTaH xam, TYFpuM 4UYM3MK WKKWU HYKTa opacupa 3Hr
Kucka macoagup, feraH reoMeTpuk akcuomara mMyBoMK paBuwiga 6y
NPUHLUWNA BUP XUHCAW MYXUT YUYYH EPYFANKHUHT TYFPU 4Yn3nkK 6Yinnab
TapKanul KOHYHMUra onné Kenagw; EpyFAMKHUHT Typau MyxuTnap
yerapacumjaH YTuw XxonuM yyyH 6y MNpuHUMNAaH EPYFANKHUHI KaATuLl
Ba CMHWLW KOHYHMapu Kenuné ymkagu.

P HyKTagaH UYMKKaH EpyfFInK WKKW MYXUTHUHF ACCU axpanuuw
yerapaciifja cuHu6, 0 HykTara KenraH 6yncuH (12.3-pacm). P Ba (?
HyKTanap opKanau axpanuiwl 4erapacura Hopman pasBuija TEKUCIUK
yTKasamms (Tywuw Tekucamrun). Tywuw TeKUCAUTMAaH Tawkapuia
éTraH xap KaHgan PO & WynHM EpyFAnK Tywuw TeKucamruja yTka-
sunraH POO0, nyngaH Kypa Kyn BakKT wnumga 6ocmb yTagu; 6yHaaru
0 HykTa Or faH Tywwuw Te-

KUCAnrura yTkKasuaraH nep- N
NEHANKYNSAPHUHT  U3n 6ynn-

WM Kepak. XakukataH xam,

O6Up MHUM MyxuTha Xam, UK-

KUHYN myxmutga xam O”paH

yTaguraH nynnap ysyHAuru

0 paH yTaguraH iynnap

y3yHAurugan optuk (POr >

>P0O Ba00x> (20).

WyHpah kunu6, Pepma
npuHunnura MyBoUK pa-

BWAa, 6ocnb  yTuwra oHr 12.3- pacM. CuHMW KOHYHHHW ®epma N UHUK-
Kucka BaKT Tanab Kunagu- nUAaH KeNnTupué unkapui.



raH nyn .Tywuw Tekumcamrmga ETmwn Kepak (CUMHULWHUHE BUPUHYM KO-
HYHW). P gaH <2raya 6ynraH WynnapHUHr Tywuw TeKucauruga &ETraH-
napw opacuMaaH sHr KUckKa BaKT Tanab kunaguraH WynHu TaHnaé onuw
YUYyH 6y BaKT TyWULW TEKUCAUTU BUNaH axpanuw TeKUCIUTn Kecull-
raH u4msmkua étraH 0 HyKTaHWMHI BasmaTura 60FNWMK paBuwwja KaHaal
y3rapuwmnHyn TeKWwmnpamums.
0 HYKTaHWHT BasuATM AO = X Kecma Y3YyHAUrnm 6unaH aHukKnaH-

raH, 6™ epga A— P HyKTagaH axpanuw Tekucamrura TywmpuaraH
nepneHANKYNAPHUHT n3n. EpyfFnuk PO 0 iynga | BakT uvumga Tapka-

nagu:
PO _00_

6y epgaa Ba]‘])2 —mEpYFNANKHUHI  GUPUHUM Ba WKKUHUM  MyXuTaaru
Tesnuknapn. PA = HIr &B = Hr Ba AB = p pe6 6enrmuna6, | Hn ToO-
namms:

I k{+ xr 17 NZ+ (P — x)2

By BaKT X HUWHI KaHfjah kuimatuga sHr ku(Ka 6ynuw waptu

HUHI HoAra TeHrnurugup. By wapTaaH

1 X 1 p—Xx _n
vy H+ x w2 1/ K+ (P—*)2
NbHN
511 51M
[ r _ 0
\ \2
eKun
511 T v,

WyHgah kunmb, depma NpuHUMNUAaH EpYFINK  HYPNApPUHUHT CU-
HUL KOHYHW Kennb unKaan. EPYFAMKHUHT KaTuwmM TyFpucmparn ma-
calaHM Xam WYy Tapuka Kypub umkyw MyMKuH (K. 34- Mallk).

Ly HapcaHn Kaing Kuauw axonmbku, depma NPUHLUNK CUHONPULL
KypcaTKnum kaTta 6ynraH wmyxuTtga (N2> nNx) EPYFAUKHUHT Te3nuru
KNunk (y2 < feraH gabBora onub kenagu, sbHU 6y npuHumn Toii-
reHc TacaBBypnapura MyBoukK Kenmb, HblOTOH Hasapuscura smgamp.
Bupok depma npuHUMNWM eTapnu fapaxaga O6eHYKCOH Kunmb acocnaH-
raH smac, WYHWHI Y4yH 613 yHra tagHu6 Typub, EpyFAuK Hasapusana-
PUHUHI 6UpK MabKyn, 60WIKacM HOMabKyn Aes 0/iMamus.

depma MNPUHLUNU  MWHWHT XaKWKWA axBoNnHWU udogana nguraH
6ynuwn yuyyH yHra ®epmMaHuHr Yy3m 6GepraHgaH Kypa YMYMUIPOK

TabpubepuLll Kepak; XakMKuWin AynHU Tonuwra UMKoH 6epyBumn ~ = 0



WapT 3KCTPEMYM LWAPTUAMP, SAbHU
6y wapT akaT MUHUMYM LIapTK-

rmHa amac, 6afKym MaKCMMyM €eKu

cTaumMoHap 6ynuw waptn Xamaup,

6owkKaya cy3 6unaH anTraHga, xa-

KUKWIA YN UKKW MYXUTHUHT @ X-

panuw 4derapacu opkanau P paH Q@

ra yTkasunraH 6apya MyMKWH

o6ynran iynnap opacuga MUHU-

Man, Makcmman EKu MYMKUH 6yn-

raH nynnapummr xammacura TeHr

6ynMwn  MyMKuH.  HypnapHuHr

SCCKM 4yerapa opkKanum yTuwm TYF- 12.4- pacm. ®epma npuHUMNUra  goup:
pucugarv lKopugaru xonnap Mu-  EPYFINKHUHT  XaKUKWiA  #yan  Tapkanui
HUMan #ynra mucon 6ynagu. ®o- BaKTUHWHI  cTayuoHap  6ynuwmra moc
KycnapugaH 6upupa EpyFanK um- Kenat.

KapyBuM P HykTa TypraH ainaHuw 3fnnmncougumHuHr (12.4-pacm) umu-
KW 1031MJaH HYPNapHUHI KaiTUWM BaKTHUHI cTauuMoHap 6ynuwura mu-
con 6ynagu. (2 TacBUp 3NNMMACOMAHWMHT  WKKWHYM  oKycuga  XoCun
6ynagn; 3NAMNCOMAHUHT Xoccacura acocaH (PO 00) mMukgop 0 HWHr
xaMMa BasusATnapu y4yH y3rapmac MUKAOPAMP. Drpunuru  Kuumk 6yn-
raH (M M) cupTaaH, mMacanaH, annMnconara ypuHma 6ynraH TeKUCNUK-
faH KauTuw Nyn ysyHAUTUHUHT MUHUMyMUra MOC Kenagu, arpuaunru
KatTa 6ynraH r N14) cupTgaH KanTuw sca Wyn Y3yHAUTUHUHT (KK
BaKTHMHI) MakcMmymura mMoc kKenagun (K. 35-mallk).

70- 8§, Acocuii Tabpudnap. CuHMLI Ba KaWTUL KOHYHMW.
Y3aponukK npuHUnnm

Bus Hypnap onTukacu TacaBBypfnapugaH dolijanaHun6, maH6aHuHT
EPYFNNK .UMKAPYBYM Xap 6MP HYKTAcMHW HYpAapHWUHT EAnnyBumn pac-
TaCMHUHT yuun feb xucobnarimms; byHpali facta ojatfa rOMOLEHTPUK
jacTta, AbHM yMyMWii mMapkasra ara 6ynraH gacta pAe6 atanagu. Arap
KaTraHfaH Ba CMHraHAaH CYHr 6y pgacta 6up HyKTara TynaaHyBuu
pjacTtara alinaHca, 6y gacta xam TrOMOLUEHTPWUK facTa feb aTanagn Ba
YHUHT MapkKasu EpyfivMK YMKapyBuM HYKTaHWHI TacBupw 6ynagu. Jac-
TAHWHT FTOMOLEHTPUKANTKN y3rapmaraH xo/i4a MaHb6aHWHT xap 6up HyK-
Tacu TacBUPHWHI BMTTa HYKTaCMHM XocuMN Kunagu. byHpain tacBupnap
HYKTaBuii TacBUp €knM cTUrMaTuK TacBup geb6 atanagun (12.5-pacm).
EpyFnuk Hypnapu KaiityBuaH (y3apo) 6ynraHnury (K. nacTpokKa)
Tytainn TacBmpHM MaHba geb, maHb6aHW TacBup feb Kapal MYMKMH.
LUYHWMHI y4yH TacBup CTUIrMaTuMK 6YnraH xonga 6y gactanapHuWHr map-
Kasnapu éiinnyByn roMoLeHTPUK facTa WNFUNYBYK facTara ainnaHaguraH
ONTUK CUCTEMaHUWHI Kyurma HyKTanapu ge6 atanagu. bynapra moc Hyp-
nap Ba facTanap xam Kywma Hypnap Ba KylwMma gacTanap ge6 atanagu.
Hypnapra Hopman cupTTYAKWH cupTu fe6 atanagm (K. 6-8). Xosumpru



aiiTunraH mabHoga TYn-
KWUH CUPTU CO reomMeTpuk
MabHOra ara 6ynmn6, yHra
613 oNguH 6GepraH 4ykyp
MasMyHra ara 6ynmangu.
Bup >XuHcnn Ba mM3oTpon
MyXUTLarn roMOLEeHTPUK
JacTaHUHT TYNKUH CUpPTW,
paBLlaHKKN, CHepUK CuUpT-
onp.

Arap kantmw Ba cu-
HULW okmbaTuaa gacrta ro-
MOLIEHTPUK facTa 6ynmai
Konca, y xonga TYNKWH
cupTu chepa 6ynmaidl Ko-
nagn. TacBUPHWHI CTUT-
MaTUKNUIM ykonagnm Ba
HYKTaQHWUHI TacBUPW HYK-
Ta 6ynman konagn (12.6-
pacm). Amanuii onTuka-
fa, ogataa, MaH6aHuHT
WaKANHN aHWUK aKc 3TTu-
paguraHTacsmpaap xocun

12.5-pacM. b .HYKTaHWHT 12.6-pacM. b HyK. Knnvi macanacu  Kyunun-

CTUIMaTUK TacBUpH. TaHMHr acTurmatuk  FaHW y4dyH Hypnap oOntu-
ONTUK cucTemMa OpKanu yTraHaa Tacsupu. KACUHUHTIHT MyxUm mMma-'
AaCT3Hg:rrapMarﬁo'\:'ggﬁngmpl”"”“r” y(/)an;ﬁ';aCM;;ceTMaingKapovf canacu jactasapHUHI ro-

MoueHTpuknurn  Gysu-  MOLUEHTPUKAUTMHM  6y3-
nagu. MacnmnK WwapTnapuHu
aHuKnawanp.

Hypnap onTukacupa scanaguraH xamma uyusmanapra épyfaMKHUHT
CMHWLW Ba KANTWLL KOHYHNapu acoc Kunmb onvHagn. Mykaggmma 6ynum-
Muga 6us 6y KOHYHMAPHWHT MasMyHUHW KYpub UMKANK Ba TYNKUH
Hasapusa 6ynapra kaHjain mabHO 6epuwMHU KypcaTauk. By epga 6u3
6y KOHYHNapHWHI akaT MaTeMaTuUK TabpuuHu 6epunbd, 6y TabpudHM
CMHMLW Ba KaWTULW macananapuHu éuprannkga Kypmb YMKULIra MMKOH
6epaguraH Tap3ga udogananmus, wy Tydaknm CUHAUPYBYUM CUCTeMa-
napfa (nuH3anapra) Tervwnu QopmynanapgaH KanTapyBuuM cucTema-
napra (kysrynapra) Termwnam xynocanap 6eBocuTa Kenub UYMKULIN
MYMKWH.

BupokK cvHMW Ba KaWTuw xogucanapupa é€pyfFnankK HYpPAapuUHUHE Y3-
aponvMK KOHYHW ékm 6owkaya alTraHfa, KaliTyBYaHIUK KOHYHU
YPUHAM OGYNMLLINHN ONAMHAAH Kypcatub yTamus.

1 MYXUT BakKyymfaH 2 MyXUTHUHI lONKa sfccu-napannen nnacTuH-
Kacu 6unaH axpatunradH 6yncumH (12. 7-pacm); nln n2 T Y21— Ternwnum
MYXUTAAPHUHT  ~abCconMoT  CUHAMPULI  KYpcaTKumunapu Ba  H mcbuit



CUHAMPULW  KYpcaTKnmuun. 12.7- pacmpaH
nis _ 9 511 a

51M a. 51N

3KaHW KypuHW6 Typub6an. ByHpaaH
51 «

51N r

2 MYXUTHWHT KanuHAWrn xap kaHpai
6ynraHpga xam 6y gopmyna TyFpu 6yna-
Bepaau.
2 MYXUT HUX0AT Aapaxaja onka
6ynraH AMMWUT XO/IHW, SbHU EpPYFINK-
HWHI BakyymgaH 6eBocuta 1 myxmTra
yTuwga CMHMLW X0NUHW  Kypuwra yTa-  12-7- pacM- CUHMWAA HYPAAPHUHT
MM3. Y BakTga 8l 1/ §T r = nx 6y- Y3apONUK KOHYHUHM unKapuiira
nagn. By uWKku hopmynaHu CoamwTmpuo, Aonp.
V2 ~ TiAN2 aKaHUHWM Tonamu3. 1 MyXUTHUHI [ONKa Katnamu 2 MyxXuTHU
BaKyyMAaH axpaTtmb TypraH X0/ y4yH Xam MaHa Wy MyJ/oxasanapHu
Takpopnab, J1'|x= ékn JT12= 1/1/2L3KaHUHU, ABHU GUPUHUU MY-
XUTHUHI UKKMHYM MyxuTra HucbaTaH cuHgmpunr kypcaTkuum (TYL2)
NKKUHYN MYXUTHUHT 6UMPMHYM MyxMTra HucbaTaH CUHAMPULW KypcaT -
Knun (J'21) HWHT Teckapu KuiimaTwura TeHr 3KaHWHW Tonamus.
ByHfaH 6eBocuTa WyHAan xynoca Kenmb uukagn: WMKKW MyxHT ue-
rapacMja cuHraHga Hypnap ys3apo 6ynraHnya Konagw, SibHW Hypnap-
HUHT YHanuMwun TecKapucura ysrapraHja ynapHWHr 6up-bmpura Hucba-
TaH BasusATM y3rapmanam (12.8-pacm). KaliTuwl KOHYHMAa xam EpyFnkK
AYNMHWMHT 6y KalNTyBYaH/IMK TMPUHUMNM §3 Kydupa Kojiagu, LWyHjanm
39KaH/INIM OpTMKYa mn3oxniapcms 12.9-pacmpaH OCOHrMHa KYpuHuM6 Typumb-
an. CvHMW Ba KamTuwiap COHW ucTanraHya 6ynraHga xam  Y3aponuk
npvHUMNM Y3 Kyuyuga Konagn, YyHKu 6y NpuHUMN  YNapHUHT  xap 6u-
puga TyFpu 6Yynagu. LWyHpali kunub6, TacBupnap fcawl 6unaH anokagop
6ynraH xamma Macananap Y4YyH Vy3apo/uK NpuHuunu TyFpu 6ynagu.
BupyHUM  MyxuTaaH WMKKUHYM myxutra yTuwga (K. 12.8-pacm) cu-
HULW KOHYHMra acocaH
5w |

8l r n,

/\’)0 N

=1

eKUn
= /l,, 51Mnr.

Kantuw KoHyHu (K. 12.9-pacm) Ky-
Mupgarn myHocabat* 6unaH uvdoganaHagu:

1= —I (70.2)
* MuHyc uwopa /' Ba/ BypyaknapHUHI cupT-
ra yTkasunraH HopmangaH Typniu TOMOHrakapa6 12-8- pacM. HypnapHUHT épys-

XNCO06 KUAMHULWMNHKU 6ungupagu. NWK CWUHTaH Xongaru wynu.



Arap onguHru gopmynaga = — n2ae6b
oncak, (70.2) HW yHAaH ONAUMHIU  dop-
MynagaH TOMWW MYMKWH:

51 = — 51Mr, | = LI

WyHaan kunub, arap n2= —  feb

0nmn6, r geraHfa KauTuw 6ypyary Tywy-

HUACA, KalTULL KOHYHW; CUHULI KOHYHM-

JaH Kenub6 uukaan. [emak, CUHAMPYBYMU

cucTemanap y4yH uUmKapuiraH xap KaHpan

opMynaHu KalTapyBuM cucTemManapja

12.9- pacM. HypnapHuHT 8pyFnuk 6)2/1a,q,|/|raH xoAaucanapHu TacsBupiawiga

KainTraH xongaru iynu. KY/NaHuw MYMKUH.

71- §. EPYFAUKHUHT CEPUK CUMPTAA CUHWLIM (Ba KaWTMLIK)

CuHaupuW KypcaTKuunapy n+ Ba N2 6YynraH WKKW MyxuT cdepuk 2
cuMpT 6unaH axpanraH (12. 10-paem), fe6 apas kunannumk. by coe-
paHuHr 0 mapkasugaH ytaguraH W ° umsnkga HykTaBuid | EpyfFnumk
MaH6auHW >XonawTmpaMmns. b gaH WUKKU MYXUTHUHI aXpaauw 4erapa-
cura TywaétraH KOHYCCMMOH WMHIMYyKa FOMOLEHTPUK Hypfiap factacuHu
Kypnb6 umMkamm3. Bus gactaHm Wy Kagap WHrMuka fAe6, ) 6ypyakHu
Wy Kagap KundkmHa faeb6 c¢apas kunamusku, P3  kecmaHu bA ra, b'5
HNW VA ra [edApnum TeHr feb xucobnawl MyMKWMH 6YNCUH Ba XaKo3o0.
ByHpal vHrMuka gactaHu napakcuan gacta* fgeb atainmus.  [Jemak,
JacTaHWMHI napakcuanInk waptn

b3"bA Ba 1,8 —1'A

wapTtamp. by pactagaH 6upop Hyp onamm3, MacanaH, 2 ra £ 6ypuyak
XOCU KWnnb TywaauraH bA Hyp onamms, yHra Kywma 6ynaraH CuH-
raH Ab' Hyp scaimu3 (cMHWW 6ypyaryu r) Ba CMHrFaH HYPHWHT cucTema
YKUHU Kecub YTraH HyKTacu BasUATUHW ToMamus.
ALl  yuybypuakgaH
10 81M |

bA 511 ¢ ,
OA1’ yubypuakgaH

AN sl @
01’ 510 T
ByHpaaH
I o AY 8in |
12.10-pacm. VIKKM MYXUTHUHT chepuk uderapa- ,
CUAa mapakcuan HYPAapHWUHT CUHULLN. 1A 01 sinr (7'_'141)
* bwn unmsnk ogatpa 6y cuctemaHuHr Yku (ax15) pe6 atanagu. [apakcuan

fleraH HOM YwaHaaH konraH (mapakcwan feraHn yk 6Gafupnab TapkanyBuu feraH
MabHOHW bBungupagn).



ByHaaH 6yéH YK 6yinab éTraH xamma KecmanapHin 5 HyKTajaH
6owna6b xucobnaiimus, 6yHga 5 faH yHr TOMOHra (BpyfnvK TapkKaauiu
MyHanuwmnpa) éTkmsvnagnraH KecMmanapHu myc6at pge6, yan TOmoHra ét-
KusnnaguraH KecManapHu MaHguii kKecmanap fe6 xucobnainmms. LLyH-

janm  knnauo, AlMNMBb — —ax, Al'~8b' = a2 - AO = 80 —4
(2 chpepaHuHr paguycu). by xonga 1.0= — ax-{- K,Ob' = a2— 7?2. (71.1)
thopmynagaH
2 n
a,—4 ni

ABHU

(71.2)
By ¢dopmyna Hyp cuHraHga n l—------—---- N-lkynanTtMma Y3UHUHT Kuiima-

TUHW y3rapTupmac 3KaHAuUruHu kKypcatagn. by mukgop A66eHMHT Ho-
NUHYM MHBapuaHTu fAe6 atanagn. Kyn makcagnapga 6y dopmynaHu
Kyngarn KypuHawga ésvw  Kynaii:
‘1 2 = =" /71 3)
0, -

Arap ay = b8 6epunraH 6ynca (71.3) gaH ¢goiiganaHn6, a2 = 8b’
Y3YH/IMKHW TOMULW MYMKWH, AbHU (71.3) myHoca6aT b HUHr 6epunraHn
Kuiimatura kapab6J/l' HyKTaHUHI BasuATWHMW Tonuwra MMKoH6epagun. by
MyHOCabaTHM Ynkapuwiga 61M3 CMHMLW KOHYHUAaH Tawkapu,£/1 HYp napak-
cvman gactara Termwnugup, feraH dapasgaH doganaHank. buHob6apuH,
(71.3) myHocabaT mapakcuman pgacTaHWHI ucTanraH Hypu yyyH TyFpu-
anp. (71.3) dopmynagaH KypuHMLIKYaA, MacanaHuHr (N, n2, /?)napa-
meTpnapu 6epunraH 6ynraH xonga a2 y3yH/AuK akaT ax ra 60FnuK.
WyHgan knnub, b gaH 4YMKyBUYM TOMOLEHTPUMK MapakcuMan facTaHUHT
XxaMma Hypnapu YKHW aiHm 6up b' HykTaga kecub ytagu, 6y b' HykTa
aca b mMaHb6aHMHI cTUrmaTuk TacBupuaup. lemak, arap roMOLEHTPUK
facTa napakcuan/ukK LWapTUHW KaHoaTnaHTupca, Yy cdepuk cupTtia
CMHTaHga xam TFOMOUeHTpUMK gacTa 6ynraHnya konagu. (71.3) acocuii
TeHrnama cgepuk cupTha Hypiap CUHULWIMHWUHE Xamma X0MnapuHu Y3
nuymra onagn. KOKopmga TonuaraH nwopanap komgacugaH onganaHmo,
6n3 kKaBapuk (A > 0) ékm 60TMK (A < 0) cupT XonnapuHu Kypuo
YNKULIMMU3 MYMKUH.

Xyoon WYHUHTAeK, ar 6unaH a2 HUHM uwopacu xap xun éxku 6up
Xun 6ynuwura Kapab, TacBUp CUHAUPYBYM CUPTHUHI MaHbara HucbaTaH
KapaMa-kKapwmu éTraH TOMOHMfa Xocun 6ynaguraH €ku maHba 6unaH
6up TomMoHAa xocun 6ynaguraH xonnap to3 6epagn. bBupuHum xonga
(ar > 0) TacBup feb aTanaguMraH HyKTa, xakukKaTaH xam, CMHraH Hyp-
NapHWHI Kecuwuw HykTacugup. bByHpain TacBuMp xakukuii TacBup
pe6 atanagn. MkKkuMHum xonga™ (a2 < 0), paBWaHKW, NKKUHYU MyxuTaa



TapkanaéTraH cuiiraH Hypnap 6up-6upugaH ysoknawraHu xonga (énu-
nyBun) pean xonga Kecuwmalngn. by xonga TacBUMPHUHI HOMU CUHTaH
HypnapHWHI dapas KWAMHraH [aBoM/iapu KecuwraH >XOMHWM Kypca-
TyBUYM (papasuii HykTarii Ternwnu 6ynagu. ByHpain TacBup MaBxyM
TacBup pennnagn. BusHuMHr mynoxasanapumus Ba (71.3) cdopmynagaH
Kyiingarmnap KypuHagu: CUHraHjaH CYHr roMoUeHTpPMK facTa LyHAaaw
MyHanagukun, YHWHT Hypnapu 6up HyKTaga Kecuwagnm (xakMkuin Tac-
BUP) €k 6Up HyKTafja KecuwaguraH Kuamb TacBUPAWNHULLKN MYMKUWH
(maBxym Tacsump). AliHM MaHa WYy MabHoja Oy pgacTta roMOLEeHTPUK
facta 6ynraHnya Konagun. BU3HMHI xamma Mynoxasanapumusga 6us
YUYH EpYyFAMK HYPNAPUHWHT HYHANUWMWHU 6UAMW Myxum 6YnraHu
cababnm xamma ymsmanapga xaKkMKWin TacBMpAaH Xxam, MaBxyM TacBup-
faH xam 6up xunga goiganaHaBepuwMMmM3 MYMKWH.

(71.3) opmMyna fiHa WYHW XaMm KypcaTaguku, arap MaH6a b’
6ynca, y xonpa Taceup |- ga >xonnawraH (y3aponuk) 6ynap agwu.

72- 8. CdepyK CUPTHUHI (hOoKycnapwu
OonguHrn™naparpadga 4nkKapunraH

il a2 H
acocuin (71.3) TeHrnamagaH ax= — 00 6ynraHpga
= co 6ynraHga
«, = - __/I’\—"l =n (72.2)
6ynuwn, abHK Ba /2 nap CUPTHWHI [? arpuankK paguycn Ba UKKana

CUPTHUHT Np N2 CMHAUPULL KYpcaTKuunapurarnHa 60FAnK 6Yamwmn kenmo
ynkKam.

(r Ba /2 kaTTa/iMKnap CUHAMPYBYM CUPTHU XapakTepnaiguraH ys-
rapMac y3yHAWKAapgup. Ynap cUHAUPYBYM CUPTHUHT do/o/c macoanapu
(12. 11-pacm) pe6 atanagu. /x— onguHrn gokyc macogacu (FXx HyKTa-
oNnABArn okyc); /2— KeTuHrn gokyc macodacu (F2 HyKTa — KeTUHIU
hokyc).

LyHpat Kununb, chepuk CUPTHUHT oKycu feb, napannen Hypnap
(AbHM 4YekcU3 y3oKAaru HykTagaH KenaéTraH Hyp/rap)CUHTaHLaHCYHT
yypawaguraH Hykrtara antunagu. PaBwaHku, dokycnap xam, Xyaau
TacBMpnap Kabu xakukuii 6ynumwimn Ba mMaBKyM 6ynnwn, AbHUCUMHTAH
HYpNapHUHT (CUHWWAAH ONAWH napannen 6ynraH HypnapHWHI) éKu
ynapHWHr apasnii aBOMapUHUHI KeCUMLWWW HyKTacu 6ynuwm mym-
KWH. MacanaH, arap axpanuw CUPTUHUHI 60TMK TOMOHW CUHAMPULL
KypcaTKMun KUYMK 6ynraH MyxuTra kaparaH 6ynca, mkkana (okyc
mMaBxym tokyc 6ynagu. byHra (72.1) Ba (72.2) ¢opmynanapHu aHanus
Kunuw 6unaH xaMm, ynsMa fcaw 6unaH xam MLWOHY XO0CWU KWUIUL MYM-
KWH.

Ja



12.11-pacMm. Cdpepuk CUPTHUHT (hOKycnapu.

NO 6yinnab yHrgaH 4yanra TOMOH 6opyBYM napanfien Hypnap,
(k. 12.11-pacm) F{dokycga yupawagun, 6y poKyc CUHAUPYBUYUN CUPTAAH
1 |macoaga NO umsnkpa Typagm. ... HYKTanapHWHI TeoMeTpUK
ypHU (£ — /X) paguycnu chepuk cupT xocunkmnagn (12.11-pacmpa
Kypcatunran xonga/x < 0), 6y cupT mapkasu 0 ga 6ynraH CMHANPYBYN
cthepa 6unaH KOHUEHTPUK 6Ynagn. By cupT onguHrn dokan cupT aeb
atanagu. |/2— #1 paguycnu KeTWHIM (oKan CUPTHWU xam LWyHra yx-
watnb Acammns. By cupTnapHuMHI Xyfa KWYMK cOoxanapuHu (napak-
cnan coxa ydyH)Tekucnuknap (gpokan Tekucnmknap) ageé xucobnaw
MYMKWH.

CdepuK CUMPTHUHT (DOKyC Macodanapu uwopacu xap xun 6ynue,
6up-bupura abcontT KuiimaTu XuMxaTugaH xam TeHr amac (K. 12.11-
pacm), YyHKuM nr @ n2. By xonHn amanga Kunm6 Kypuil 0COH, GYHWUHT
YUYYH KEeHT LWWa Hai 0116, YHUHT 6Mp yuyura COaTHUHI cepuK OliHa-
CMHU énuwTUpamns. SHAM Halira cyB €Ku AXWMNCKU, CUHAMPULW KypcaT-
KNUYM coaT OMHACMHMWHI CMHAMPULL KYpcaTKuuura fesipaun TeHr 6ynarad
6eH30n Kyicak, xaBo (nr = 1,00) 6unaH 6eH3on (n2= 1,49) opacuga
chepMK axpanuil yerapacu xocun 6ynagu. MaHa Wy ogaMiArmHa anna-
patga (72.1) Ba (72.2) r3 myBo(hMK paBuLija

mrn (72.3)

OYyIMWNHN KYPULL OCOH.
CUHAMPYBYMN 6UTTA CHePUK CUPTHUHT MYXMUM aManunii MUCONM Kysra

3KBUBaNEHT 6YNraH cuctemagup; 6y cuctema «Kuécuii Kys» aeb atanagu
(K. 91-8). MKKMHYM Mucon cudatuga chepuk KY3ryHun Kypub ynkamus.

70-8 fa aliTunraHnapra acocaH, 2= —nr ge6b onraHga (71.3) dopmy-
NaHW HYpPNapHUHT KanTuwura xam KynnaHuw  MyMKUH. Y  xonga
a2+ 1/<= 2/4, (72.4)

ABbHU chepuK "KY3ryHUHT Mabnym d¢opmynacu xocun 6ynau. ByH[ai
KY3ryHUHr (okyc maeogacu (72.1) dopmynagaH Tonunagu. / = K 2
9KaHWHMN Tonamus, geMak, Ky3ry opmynacuHn Kynmgarn KypuHura
KENTUPULL MYMKWH:

Va, + 1/a2= 1//. (72.5)



Ky3ry xonuga tacBup 6unaH maHb6a 6up TOMOHAa Typca, TacBuUp xakKu-
KWih TacBup 6ynagu, arap TacBup Ky3ry opkacuga Typca, TacBuMp MaB-
XyM TacBup 6ynagu.

BoTukK Ba KaBapuk KY3ry xonnapu 7? HUHT uwopacu 6unaHruHa gapk
Kunagn. BOoTUK KY3rYHUHT (OKYCU XaKUKWUIA, KaBapuk KY3ryHUHT ¢o-
KYyCM MaBXyM OYMWUHN KYpULl OCOH.

fAccn KY3ry KOHyHNapuHu Tonuw yuyyH K = <e geb gapas Kuauw
eTapnu. by xonga ax = —ar GYAMWMHN Tonamms, SABHU ACCU KY3-
ryfa HyYKTaHWHI TacBMPU MaBXyM Ba CMMMeTPUK XohnawraH 6ynagu.

73-[§. Cdepuk cupTga HYpPAapHUHT CUHULWLINAG KUYUK OYIOMNapPHUHT
TacBMpPUHW Acall

Mapakcnan romMoLeHTPUK pacTanapHWHr xoccanapufaH doligana-
HUO, chepuK cMpTha CMHMLWAA KUWYUKPOK HO3NapHUHT TACBUPUHK Acall
MYMKWUH. MapkKasn AKkuHuia yH4ya Katta 6ynmaraH bb gnadparma xoi-
nawraH ctepuk CUPTHU TacaBBYp 3Tannuk; 6y auadparma WMHrM4Ka
facTanap axpaTtub 6epagu, 6y gacTtanap Tervwnum yknapra HucbaTaH
napakcman pgacta xapakTepura ara. lMapakcuan TrOMOLEHTPUK facTta
CUHTaHAaH KelWH TFOMOLEHTPUKAUTMYA KONagW, SAbHU Y3UHUHrydumga
TacBup xocun kunagum. Mapkasu 0 ga 6ynran épyfFnaHysun ACB ERHUHT
(Ekn chepa KUCMUHWHT) xap KaHpjalhh HykTacu (12.12-pacm) Termwaum pa-
BMwWAa TacBupnaHagn. ACB garv xamma HyKTanapHWHI TaCBUPUHMU TO-
nUW y4yH

n2 . —n2

a2 a2 K

thopmynagaH doliganaHamn3. ACB parum xamma HykTanap ydyH 6apya
ar napHWHr Kuiimatn 6up xun 6ynraHu Tydalinm 6apya a2nap xam 6up
xun 6ynagn. (K.— axX) paguycnm chepaHuHr anemeHTu (6ynarun) ymy-
mMuii 0 mapkasnu Ba (@2 — /?) paguycnu cdepa 3aneMeHTW Tap3mja akc-
naHagu. B' HyKTaHW rpaumk ycyn 6unaH Tonuw Y4YyH, macanad,
BM || CO Hyp yTKasuw MYMKWH; YHAa cuHraH Hyp ¥ 2 @okyc opkanu

2.12-pacm. Cdepuk cupTha CuHUWIAA KUYMK ACB  OYHOMHUHT TacBupwm.



yTuwmn Kepak; BO Hyp aca cuHmacgaH yTagn. MF2 Ba BO nap gaBom-
NapUHUHT KeCUMLWMULW HyKTacu B' HUHT YPHWUHW aHWKnahigu.

AB Ba A'B' nap Xyjaa KUYMK 6ynraHu y4dyH éiinap (cepa anemeHT-
napwu) ypHura BaTapnap (TeKUCAUK 3ieMeHTNapun) onuw MyMKuH. LLIyH-
fan kunnb, chepmk cuctemafa YKka MeprneHAnMKynap 6ynraH xypga
KWYMK 103 napakcvman Hypnap BocuTacufa ywa YKka neprneHAMKynsap

6ynraH 03 Tapsuga TacBupaaHagu.
AB 6yloM Tekucnurm 6unaH yHWUHr A'B' TacBUPUHWHI TEKUCNUTU

6y onTWK cucTemara HucbaTaH KywmMa TeKncnmknap geb atanagu.

74-8. KattanawTtuvpuwl. JlarpaH>X—IenbMronbl, Teopemacu

EpyfFnaHyBum 6yloM cudatuga YKka MNeprneHAMKynsap 6ynraH A”BA
UM3NKHU 0Nlamu3 Ba YHUHT A2B2 TacBupuHu sAcaiimmn3  (12. 13-pacm).
TacBUPHUHT YM3NKIW YNuaMAapuHUHT  (y2= A2B2) GYIOMHUHI  YM3MKIN
ynuamnapura (yx “"ANB”) HUcbaTy YM3NKAM  KaTTanawTupuw (EKu KyHAaa-
NaHrura kKattanawTtupuw) pe6 atanagu: V = yrY\ = AB2 A”BN Ogart-
fa reomeTpuagarn kabu A/Br Ba A2B2napra uwopa 6epnb, tacBup TYf-
pn 6ynraHfa KatTanawTvpuwHu wmycbaT pfeb, TacBMp TYHKapuarad
6ynraHga kKatTanawTvpulHM MaHpuii fab xucobnanmus.

Ba AB 2B uwyubypyaknapiaH

NYNax = y2'a2 — r.

ANBN Ba ArB2 napHWHr ynyamum Xyfa KuWuukK 6YnraHga

1 r__s8mn __ M2
r 8in T n\ -’
ADBHU
_Ms3_ = éKkn = V= . (74.1)
an a2 y X ’ n2 ax .

CUHAVMpYBUYM cuUCTEMA YYYH NX Ba N2 amuwa myc6at 6ynagwm,5wy-
HUHT YUYyH V HUHI uvwopacu a2 ax HACGATHUHI uwlopacura Kapab aHuk-
naHagu. TacBUp Xakukuii 6ynaguraH xonra ouj cxemanapga (K. 12. 13»

12.13-pacm. lenbmronbuy—JlarpaHXHWHI napakcuMan Hypfaapra Teruwnu
Y\MX 811 ur = y 2n2 5l «2 TeHrnamacuHu Yukapuwira goup.



pacm) ax Ba a2 HWHI uwopacu xap xun 6ynagu, sSbHM V MaHpuii  Ba
TacBMp TYHKapwuaraH 6ynagu; TacBMp MaBxyM OynraHga 3ca akCuMHYa.

Ky3rynapga n”™n2= — 1, AbHMK = —ck"NeN. TacBup  XakKuKuid
oéynraHga Ba a2 HUHr wuwopacu 6up xmn 6ynagu, 9bHM 1°'<0 Ba
TacBMp TYHKapwaraH; TacBMp MaBxyMm 6ynraHga ax Ba a2 HWHI umwopa-
cu Typnum4ya 6ynagu, V>0, TacBup TyFpu. Hccum Ky3ryga ax= — aa
6ynn6, I = 1 6ynagn, AbHW OGYIOMHUHI Yn4yamaapura TeHr 6ynraH
TyFpu TacBup xocun 6ynagu.

Arap V = 1 6ynca, SSbHM OYHOMHUWHI yn4yamnapura TeHr 6ynraH
TYFpU TacBup xocun 6ynca, Kywma TeKucamkaap 6ow Tekucanknap geb
atanagn. Cgepuk cupT ydyH 60W TeKUCAMKAap y3apo ycTma-ycT Ty-
Wwmn6 chepara 5 HyKTara yTkasunraH TeKUCANK BrunaH TacBUPAaHULIMHM,
AbHU ax = a2 = 0 (K. 100-mawkK) 6YyAMwWunHN KYypuw ocoH. LyHra my-
BO(OMK paBulifa chepuK CUPTHUHT PoKyc MacodanapmHum 6Gowl TeKuc-
nuKnapaaH ¢okycnaprada 6ynraH macodganap ge6 xucobnawl n103um.
12.13-pacmpa 2 cupTra TywaéTraH fjactanapHUHr Ba ynapra kyuma
6ynraH TacBMp/IOBYM JacTalapHUHI Makcuman anepTypacuHu (Makcu-
Man OYUULLNHU) aHWKM0BYM M X Ba R bypyaknap (2ux Ba 2mn2 bypyak-
nap) xam TacBupnaHraH. by 6ypyaknapHUHI AUMUT KUAMaTW napak-
CManauK Wwaptanapura pmoa Kuamw opKananm aHukKnaHagu.

Mapakcman Hypnap anepTypacu 4derapacu mumpga €tyBum n 6ypyak-
NapHWHT xaMma KuiimaTtnapuga a2lax HucbaTt ysrapmali KoAraHu y4yyH
(74.2) myHocabaT WYyHW KypcaTaguku, KUYUKPOK OYIOMHUHT
TacBMPUHW Mapakcuan JacTaHWHI KaHAal KUCMWU XOCWA KWUaraH 6ynu-
WwunaaH Katbyu Hazap A XB X 6YIOMHUHI KaTTanuwuwn ysrapmangu.
Bowkaya anWTraHga, napakcman pacta ykfarn HYKTaHWHI TacBupwu-
HUrMHa amac (K. 71-8), 6ankym YyKKa SSKMH >KolnalwraH KMY4MKpokK 6yom-
HWHT TacBMpWUHWM Xxam Oy3mali ysaTagw.

Mapakcnan Hypnap. 6unadH vw KypraHga AXP « = axBa PA2~
8A2= a2 6ynafn, WYHWUHT 'Y4YyH
, 5P 8P 2
«l = = —, un2= 1§Ma=—,ﬂ= s
"

(74.1) ra acocaH,
Tu,a2_: MEx.= y w Y2
n2v .
eKn
Y1l = Y2n2:m2. (74.2)
(74.2) myHocabaT JlarpaH>X — [enbmrofbl, nreopemacu fe6 artanagw.
By MyHocabar napakcuan Hypnap coxacupa TyFpuaup. AnepTypacu
KaTTapok 6ynraH pactanap 6unaH uw KypuaraHga

yxnx5iMunx = y2n25Ln2 (74.3)

WwapT baxapunraH xongarnHa aHuWkK TacBupnap onuwl MymkuH (A6bGe-
HWHT CUHYycnap wapTu, K. 85-8). JlarpaHX — [enbmronbf wapTtu éku
CMHYyCnap wapTu épyfFauMK facTanapvHu ONTUK cucTemanap BocuTacuja



y3rapTupuLl 3pKUHAWTUTa YeKnaHuwnap Kyinnob, GYHOMHUHT anepTy-
pacu 6unaH ynyaMWHW TacBUPJIAPHWMHT anepTypacu 6unaH ynyamwura
6ornaiign. ByHaaH wyHAalk xynoca YMKaguku, 6upbp ONTUK fJacTaHu
ONTUK cucTeMa épfaMuga Ty3UAULWK ONAUHAAH alTu6 KyiiunraH ncran-
raH gacrtara aliNaHTMpULW MYMKWH 3Mac. Y3rapTupuaraH AacTaHuHT
Tysunuwu dakaTt JlarpaHx — [CenbMronbl, wWapTv Wyn .kysguraHya
6ynuwn kepak. By Myxum npuHuMnuan 4YeknaHuw GhoTOMeTpPUS maca-
nanapuja Ba Hyp 3HEPTUACUMHU OMNTUK CUCTeManap épjamuaa KOHLEeH-
Tpaumsanaw macananapufa anoxupja axamumaT Kacb atagu.

75- §. Mapkasnawtupuarad onTuK cuctema

BwnTa chepuk cnmpTaa CUHULW X0NM KampaH-kam 6ynagu. CuHau-
pyBYM pean cucTeManapHUHI KYynuuanrunga Kamumga MKKuUTa CUHLUPYBYMN
cupT (NMH3a ) KN YHAAH Xam KYnpok cupTnap 6ynagw.

Arap 6apuya cepuk CUPTAAPHUHI Mapkasnapu 6up TYFpu 4Yn3nK-
pa étca (12.1l4-pacm), GyHpali cthepuk cupTnap cuctemMacu Mapkas-
nawTwupuaraH cuctema feb, mapkasnap éTraH TYFpuM UM3MK 3ca cucTe-
MaHWHI 60w ONTUK YK feb atanagwu.

71-8 pa 6aéH sTunraH b6apuya mynoxasanapja b HyKTajgaH 4ukagu-
paH pgacta (K. 12.10-pacM) roMoueHTpUK facTa 3KaHAUTU Myxum 6Ynno,
6upok 6y facTa KaHgal ycyn 6mnaH X0CUA KUAMHFAHAUTWM MYXUM 3Mac
agn. XymMmnagaH, b HyKTaja HyKTaBuii épyFnnk maHbam amac, 6anku 6y
MaH6aHUHT "6upop 6olka ONTUK cucTeMa BoCUTacupa X0CU KUAMHraH
CTUrMaTUK TacBUpWU TypuLIN MYMKWUH. BuHob6apumH, mMypakkab onTuk
CUCTEMAHUHI CUHAMPYBYM Xap 6up cupTtura (71.3) myHocabaTHU TaTbuK
3TUW MYMKWH, 6MpoK 6yHAa b pgeraHfja HyKTaBuii MaHb6aHUHI 6Gapya
ONAWHTW CUMPTNap XO0CWUN KWAraH TacBMPWHW TYWYHULW KepakK. PaB-
WaHKK, arap TeKWwupunaérraH cupTra WWFWUAYBYM Hypnap gactacu
Tywca (K. 12.14-pacm, 23 cupT) a™ mycbaT-6ynmwm xam MyMKUH.

YKkpa éTraH br HykTa ydyH napakcuan Hypnap pgacTacu romo-
LEHTPUKAUTMYA KONafu, SbHU Yy b» HyKTaga TynnaHagu Ba 6y HyK-
TafjaH fAHa napakcuman pasBuwfja KeTub, roOMOULEHTPMK facTa 6ynraHmya
KO/Magn Ba X0Kaso.

Jemak, romoueHTpMK napakcuan gacTa mMapkasnawTupuaraH cde-
pUK cucTeMaga ucraraH4ya mapta cuHraHga (Ba kalTraHpa) fHa romo-



LeHTPUKIUIMYA KONagwu; WwyHjan Kunmb, mapkasnawTupuiaraH cucre-
mMaga HYKTa CTUrMaTuK TacBup (Xakukuin ékn maBxym) 6epagu.

73,74-8 napgarun mynoxasanapHu Takpopnab, WyHW KypcaTuw
MYMKWHKW, GUPUHYM MyxuTha MapKasnawTupuaraH CUCTEMAHWHI on-
TUK YKUTra nepneHiMKynap paBvwija xoinawraH TeKUCANKHUHT YOFPOK
KUCMU CUHAMPYBYM oxmplM MyxuTha Kywma TeKUCIUK OopKanu Tac-
BUpnaHagn, 6y TeKUCAMK XaM ONTUK YKKa nepneHAaukynap 6ynagu:
byHparn TacBup GYIOMHUWHI y3Mra reoMeTpuK XuxaTfaH yxwangn. bup
chepuK CUPTHUHT MKKUTaA JOKYCUM Ba MKKUTa pokan cuptu 6op 6ynra-
HUAEK, CUPTNapHUHIMapKasnawTupuaraH xap KaHgan cuctemacu ydyH
xaMm wyHjan 6ynagn. Xypam WwyHWHrgek, JlarpaHx — [enbmronbl,
TeopemMacu xaM CUPTNapHWHI MapKasfnawTupuaraH cucTteMacu y4dyH Vs
Kyunfa Konagu, fbHU

yanw o y»'122 = y3nnd =

MapkasnawTupunraH] cucrtemaga 60w TeKUCAMKAAp TYWYyHYacu, AbHU
6ytom 6unaH TacBMp KaTTanuru Ba MyHanuwim 6mup xun 6ynaguraH Kyw-
Ma TeKucnmknap cugarmgarm TywyHyacu Y3 MabHOCMHU Y3rapTupmangu.
BrvpokK cuHanpyBuM 6MTTa ChepuK CUPT YUYYH WMKKana 60w TEKUCAUK
chepuK cUpTra YHUHr 5 y4dumpa ypuHaguraH 6uTTa TeKUCNMK 6ynub
KYWnnn6 KeTraHn xonga , MapKasnawTupuaraH cuptaap y4yH 6y nkku
TEKUCAWK, YMyMaH aiTraHga, ycTma-ycT Tywmananm. MapkasnawTu-
punraH cucTeMaHuWHr (PokKyc macoanapu Xxyaam 6utTa chepuk cupT
xonuparn kKabu Tervwnum 6ow TeKUCNUKAaH ¢oKycraya 6ynraH maco-
thanapamp.

76- §. HypnapHuWHI nuH3aga CUHUWW. JINH3aHWUHT YMYMWiA
thopmynacu

MapkasnawTMpuaraH CUCTEMaHUHI aTurMm UKKuUTa chepuK cupTaaH
néopaTt 6ynraH 3Hr ogaMil xoNmM KaTTa axamMusaATra ara; 6y WUKKW cupT
EPYFNINKHN axXWn cuHAMpyBun 6Gupop waddod maTtepnanHu (ogatga
wuwaHn) aTtpodgarn xaBogaH 4erapanab Typagu. PaBwa.HKW, 6yHpali
cucTemMa ogatgarvm UH3aaup.

Arap NWMH3aHWMHT WMKKana yyu ycTma-ycT Tywagun fe6 xucobnalu
MYMKWH 6ynca, AbHU NUH3AHWHT W KaAWUHAWTU YerapanoByu cupTiap-
HUHT Ba # 2 3rpunukK paguycnapura HucbataH Xyaa Knuuk 6ynca,
NUH3a lonNKa nNuMH3a fe6 atanagu. 12.15-pacmpa TywyHapau 6yauwnm
YUYH NIUH3a KanuH Kunmb uymsmnraH. byHaaH O6yéH KunnHaguraH xu-
cobnapga 5° Ba 52 HykTanap ycTma-ycT Tywagu, fe6 dapas Kuauo,
ynapHu 5 xappu 6unaH 6enrmnanmms. Xamma macodganapHu Ba 5.r
6unaH feAapnu ycTMa-ycT TywaguraH 5 HykKTagaH 6ownab xucob6naii-
MMU3. 5 HyK*a NMH3aHWHI ONTWK Mapkasu aeb atanagun. 5 gaH yTyBuUu
Xap KaHjaln napakcuana Hyp CUHMaign fecak 6Yynagu. XakukaTaH
XaM, NIMH3aHUHT 6yHAain Hypnap yTaéTraH Xolgarm MKKana CUPTUHWU
(kMcmuHK) napannen fe6 xucobnaw MyMKWH, Wy cababnu 6y KuCM-
nappaH yTraHga Hyp y3 WyHanuwuHW y3rapTupmaingn, dakat y3-ysura



napanfennMruya cuKniigm (accm-napannen nnacTUHKaga CuUHWLW),
613 NNH3AHUHT KANIVHAUTUHW 3bTubopra oniMaraHMMm3 YyYyH HYPHWUHT
6y cumKMWK Xyfa Knuumk 6Ynnb, Hyp amanga cmHMmacgaH ytagn. OnTuk
MapKasfaH yTaguraH HypHU 6M3 NMH3AHWHT ONTUK YKWU Aeb aTaiimums.
YKNapHUHI UKKana cUpT MapKasnapujaH YTaguranu 6ow yKue6, Kon-
raHnapu épgamuun yknap geb atanagw.

HYpHUHT WMKKUHYM chepuK cuMpT 6ynmaraHga 6upuHumn chepuk cupt-
4a CUHULIM CUHAMPULL KypcaTKuMuu n 6ynraH SxAuT wuwaga cupt y4uu-
faH 5C=a macogaga (k. 12.15-pacm) C TacBuMp X0CW/A KWAraH >yrb,.
3aun, wy cababnu

A n m—n
ax a
TEHIINK ypuHAn 6ynap agu, 6y epga ax= 5/47, — NINH3aHWUHT 6K-

PUHYM CUPTUHUHI 3rPUNUK paguycu.

MKKMHYM cnpT yuyyH C TacBup MaBxyM EpyfFauk MaHbaugek 6yna-
on. Hyp NWUH3aHWHIT WKKUHYM CUMpPTMAa CMHraHgaH KelivH 6y MaHb6a-
HUWHI TacBuMpu /vH3afaH a2= 3B wmacoaga >xohnawraH B HykTara
Tywaan. by epga aHa

a 02 N2

thopmyna kynnaHunagu, 6y epga /?2-- NKKMHYM CUPT paguycum.
6ynraHn (NMH3aHVMHI MKKana TOMOHMAa XxaBo 6ynraHu) ca-
6abnu Kynugarn TeHrnamanap YpuHAMAWP:

nq n
a a a2

MKKNHUM TeHrnamaHu 6VIpVIH‘-IVII'a KyLwamMmuns:

m (—--- = (r|.1. ..... rri(_ _______

\a*

ékn N = n'% HWUconii cMHaMpUW KypcaTKnuugaH oiganaHcak:

1 = Or— 1)/-1--—---1). (76.1)
a, \/?1 \4 ' ’

12. 15-pacm.  Hypnap-
HUHT tOMKa NnH3aga cu-
HULWN.



MaHba xap KaHAal XoWnawraH Ba (POKYC LIyHra sipawa Xonnaw-
raH xap KaHfjah xonga AUH3aHWHT 6y yMymuili opmynacu KaBapwk,
Ba 60TWK NuH3anap ydyyH sgpaligun. dakat alr a2, NnapHUHI
nwopanapvHu 3bTubopra onuw Kepak; arap 6y maccthanap nuH3agaH
YHIr TomoHga 6ynca, ynapHWHr wwopacuHu mycbaT peb, nuH3agaH
yan ToMoHAa 6ynraHga wwopacuHu maHpuii ge6 onuw kepak((71.2)
thopMynaHu yMkapuwjaa WyHAan KWAWHTaH agn). Arap ar Ba a2 HUHT
nwopanapu 6Hp xun 6ynca, Kywma HykKTanapfaH 6upu MaBXyM HYKTa
6Yynagn, AbHU 6y HyKTaja Hyp/AapHUHT y3U amac, 6anku ynapHuHr ga-
pasuii gaBomnapu Kecuwagu.

77- 8. FONKa NWH3aHWHT (OKYyC Macotanapu

Arap 6ow ykgaru épyfnaHyBuM HyKTa nuH3ajaH ysoknaweca (ar
HUWHI abcoNoT KuiiMaTu opTca) TacBuMp CU/DKMIAAN. TacBUPHUHI MaHb6a
YEeKCU3NNKKa Yy30KnawraH AMMUT X0/ira MOC KelyBYM BasuATU JIMH3a-
HUHT okycn aeb atanagn. LyHaan kunmb, okKyc— 60 YKHUHT 4YeK-
CM3 y30KalwraH HykKTacura Kywma 6ynraH HykTaaup, éku 6apu 6up,
hokyc 6ow onTUK YKKa napansen 6ynraH HypnapHuWHr kecuwuw (Aun-
funnw) Hyktacuaup. JluHszagaH ¢okycraya 6ynraH opanukgarm ma-
copa lONKa /NMH3aHMHI doKyc Macodacugup. PokycgaH 6ow YKKa
nepneHaNKynap paBuwifa yTaguraH TeKUCAMK (okKan TekKucnumk feb
aTanagu.

Arap Hypnap 4eKcusnuMKgaH napannen gacta Tapsupa kKenwb, 6ow
yKKa Kua 6ynca (Epgamum YK 6yiinab kenca), y xonga Hypnap ¢okan
TEKUCIUKHUHT Ternwnam A HyKTacupa kKecuwagn (12.16-pacm). LLyHpaain
Kunnb6, hokan TeKUCINK YeKCM3 y3oKnalraH TeKUCANKKa Kywma 6yn-
raH TeKUCAUKAUP.

dokyc macothanapy Kyhmgarn' myHocabatnapgaH aHuknaHagu:

ar = — 00 6ynraHga
< ABHU
12.16-pacm. HOnKa NUH3aHUHT 6ow YKuaa
Ba €Hnama Yyknapmpga >xoinawraH ¢okycna-
PUHUUT Ba3UATH
AP — NUH3aHUHT POoKan TEKUCAKIU.
* ATap NMH3aHUHT WKKM TOMOHMAA TYpAu Xun myxut (¢ n2) 6ynca, 6y
thopmyna Mmypakkabpok; 6ynagu. by xonpga /, Ba thokyc macothanapu Hucbatm

—nA/nN Kabu 6ynagn (K. 115- mawk). ByHra MHCOH KY3WHUHT raBxapu mucon 6yna
onagu.



AaH TeHr, uuwopacu Kapama-Kapwu, abHU (OoKyc/rap MMH3aHUHT UK-
Kn Tapaduga étagu.

/?! Ba HWUHT  uwopacn 3a
KaTtTanurura, LWyHUHrgek (m— 1)
HUWHI unwopacura kapab, /, mukgop
Mycbat 6ynuwmn ékm maHgpuii 6ynu-
WM MYMKWH, SbHM (OKYyC MaBXyMm
EKN XaKWKWA 6Ynuwn MyMKuH. by
rannap /2 raxamTtaannyknumamp,om-
poK 6upuHuM hoKyc MaBxym 6Ynca,
WKKWHYMCK XaM MaBxyM 6ynagum Ba
aKcuHya.

12. 17- prcm. HOnNKa NUH3anapHUHT 12.18-pacm. / GepunraH xonga tonka
TYPAU XUNNapu. ngean nuH3aga a 6unaH a2 opacuparu

a — fiNFYBUN, 6 — COUYBUH, MYHOCABaTHUHT rpaguru.

Arap NnuH3aHWHT OKyCnapm xakukuin 6ynca, SbHWM napannienHyp-
nap nuH3aga CUHraHgaH cyHr WuFnnca,nnH3a nuFysumn ékn mycbaT nnH3a
gelinnagm. dokycnap MaBxym 6ynraHfa napannen Hypnaap nvH3aja
CUHraHAaH CYHr coumnyBum 6ynagu. LLIyHWHT y4yH 6yHAai nuH3anap
COYyBUM EKM MaH(UIn NuH3anap geinnagu.

Arap lnkKa AWMH3aHWHT mMaTepuanun atpodgarn mMyxuTra kaparaHpa
(macanaH, xaBofa'TypraH wwuwa nuH3a) KYMNpoK cuHAupca, y xonja
NKKN éknamMa KaBapukK. fccu-KaBapukK Ba 00TUK-KaBapuk (mycé6art
MEHWCK) NIMH3anap, AbHW ypTacura TOMOH KanuHnawmb bopaguraH nunH-
3anap (12.17-a pacm)iinFyBum nuHsanap 6ynagun. Mkku éknama 60TuK,
ACCN-60TUK Ba KaBapuK-60TUK (MaH(puiAi MeEHUCK) /NuH3anap, SbHU
ypTacura TOMOH lnNKanawnb 6opaguraH nuH3zanap (12.17-6 pacm)
COYYBYM NMH3aNap Xymaacura kKupagun. Arap lonkKa SIMH3aHUHT mMaTepu
nn  aTtpodfarm MyxuTra KaparaHga (macanaH, CyB wuyugarn xaso)"
KamMpok cumHpupca, 12.17-a pacmpga TacBupfaHraH fuHsanap covyyBuwu,
12.17-6 pacmpa TacBupsiaHraH NuH3anap MWUFYBYM NuH3anap 6ynagu.

JINH3aHMHT (POoKyC Macodacs TylwyH4yacupaH doliganaHnb, nuH3a
thopmMynacuHu

e [ = [**=-/1

KYypuvHMwra kentmpamus. ar 6unaH a2 opacugarum myHocabat 12.18-
pacMga rpauk paBulija TacBMpaaHraH, ax MUKLOPHUHI y3rapuwu



HaTuXacmnga ywaHgalh uvwopann a2 HUHF Y3rapuMwuHuW KYpuLl OCOH.
Bowkaya alTraHfga, TacBup YK 6yiinab 6yromM Kyuuwn WyHanuwmn-
fa Kyyagu. ar = /X HykTarnHa 6yHgaH MycTacHogump; 6y HyKTajaH
yTnwga TacBup a2 = faH a2 = —co ra yrTagu.

78- §. HOnka nuHsaua TaceBup Acaw. KaTtTtanawTupuil

YKKa AKUH XO0AnawTupuarad Knuuk 6yomM TacBupy MapKasnaliTu-
punraH cepuk cuptnap cuctemacu épfammupa  Xocun KuanHaétrad
6YyncuH. TacBMpHu napakcuan gactanap (K. 73-8) épgamuga sfcawl Mym-
KuH. lMapakcuan Hypnap KynnaHunraHfa HyKTaHWHI TacBMpW cTUrMa-

TMK 6ynuwmn (SbHM pacTta ro-

MOLIEHTPUKANT YA KONMLLN)

McboT 3TUATaHM YYYH HYyKTa-

HUHI  TacBMPUHW Acawl Y4yH

OUPOP WMKKU HYPHWUHTI KecuLnL

HYKTacvHW TOnuw eTapavaup.

12.19-pacmpa KypcaTunraH

Hypnap épjamuga TacBup Xy-

fla ocoH Acanagu. by Hypnap-

jaH 6upn CF2B.2 Hyp 6ynub, y 60w onTuK yKKa napansen 6ynrax
B]C Hypra kywmagup; CF2B2 Hyp KeTuHrn ¥ 2¢pokKyc opkanu yTaju;
WKKWHYN HYp 3ca ONTMK YKKka napannen 6ynraH Hypaup; 0y
Hyp onauHrun ¥ r ¢okyc opkanu YyTraH BAFAB Hypra Kywmagup.
Epgamun onTtuk YK 6yiina6 iyHanradH yuyuHum BA3B2 Hyp IUH-
3aHUHT onTMK Mapkasn (5 HykTa) opkanu yTub, NuH3agaH
yTuwga cuHmalign. by Hypnap ocoHruMHa scanagw, B, gaH Kenaétrad
Xap KaHjal 60WwKa HYpHW CUMHULL KOHYHW épaaMupa sicall Kepak 34Mm,
6y 3ca aH4ya KUAMHAMP. BUPOK TFOMOLEHTPMKIMK XOoccacura acocaH,
Xap KaHhfaih cuHraH Hyp B2 HyKTagaH yTagu. BT HYKTaHUHT TacBUPUHMU
Acaw macanacy B2 HyKTaHW TOMULUHWHI TEOMETPUK Macanacura Kes-
TUPWUATAHN Y4YYH, TaHnab ONIMHraH 3Hr coffa KyW Hypnap Xyga pean
xapakTepga 6ynuwwn wapTt amac. XymnaagaH, A”B” 6yloM nunH3a yn-
yamnapmgaH katta 6ynraHga (macanaH, doTtocypaTra onuwga) BAC,
B~p Hypnap (12.20- pacm) nwuH3a opKanu yTmaiigu, 6upok TacBup

12.20- pacMm. KOnka nuH3aAT
facTanapHu yerapanat.



Acawpa ynapfaH gonganaHuw MyMKuH. TacBup fcawfja WWTUPOK
3TaguraH pean HypnapHu nNuMH3aHUHT MW rapanwmn yeknab Typaaw,
6upok 6y Hypnap ywa B2 HykTafja Kecuwiajgu, YyHKU NMH3a eTapanya
Aaxwmn peb xucobnaHagu, wy cababnm nuMH3agaH yTaéTraH pgacrtanap
rOMOLEHTPUKININYA KONaBepaju.

KyHpanaHrmra kaTTanawTupuwH 74- § garnya Tabpudnab, V —

= W —e— myHocabaT épgamunga 12.19- pacmgaH V KaTTanawTUpULLHU
AL v1
Tonamms:
= —2=", 78.1
Y527 (78.1)

74-8§pa aiTunraHnapra y.xwatmb, xakukuii TacBupnap yuyyH V< 0
O6YNUWMNHKN, AbHW TacBMp TecKapu OYNuWMWHK, MaBXym TacBupniap y4yH
V > 0, 9bHWM TacBup TYFpu GYNUWIMHU TOoNamus.

Xap KaHgaw cuctemaHuUky Kabu, nnHsaHnHréow Tekncnnknapm V—1
bynraH kywma Tekucnmknapaup. HONkKa nuvH3a yyyH 6y Tekucnuknap
yCTMa-ycT Tywmnb, onTUK YKKa NepneHiuKynap paBuwja onTUK MapKas
opKanu ytaguraH (AbHU = a2= 0) 6utTa Tekucnuk 6ynagm (kK. 100-
Mawk). LyHpaint Kunub, nAMH3aHUHT 60oW TeKMcAMKnapgaH 6ownab
xucobnaHagmraH okyc mMacoanapu lOMKa AMH3a X0nufga SVH3AHUHT
cMpTngaH 6ownaé XMcobnaHuUWmM MYyMKMH.

MapkasnawTnpuaraH WKKM CUpT cucTemacu cudaruga Kapanagu-
raH lnNKa AuH3a yH4Ya Mykamman 6ynmaraH TacBup 6epaguraH 3Hr
coffa onTuK cuctemagmp. Kynuunmk xonnapga 6vu3 CMHAUPYBYM CUPT-
napun Kyn Ba 6y CUpPTAapHWHI 6up-6upura AKMH Typuwmn (MH3aHUHT
IONKannrn) >xuxaTujaH 4erapanaHmaraH Mypakkabpok cuctemanap
KypuwmnMusra TYFpu Kenagn. BUpoK 3HT 0AfMIM tONKa NMH3anap xam
amanga, acocaH, Ky30MHakK wwuwacu cudaTtmja KarTa axamuaTtra ara.
XXypa Kyn xonnapga Ky3oMHaK Lwwuwacy nka nuH3a 6ynagu.

Ky30MHaK wuwacnHn Knaccupmkaumsa Kunuwpga AUH3aHWHT  ONTUK
Kyun ge6 aTanaguraH TywyH4ya wwnatunagn. JINH3aHWHT KeTUHIK ¢o-
Kyc macodacura Teckapu 6ynraH MuMKLOP ONTUK Kyd ae6 atanagm Arap
thokyc macoacnm MeTp xmcobumga ynuyaHca, y xon4a oNnTUK Ky4yHU AWONT-
pua xucobuga mdoganaw Kabyn KWAWMHIaH; JUH3AHUHT AWFYBYN EKU
couyBUM OGynuMwmnra kapab onTMK Kyd MycbaT Ekm MmaHduii 6ynagn.
MacanaH, pokyc macotacu 20 cm (/ = —UIjm) 6YyNraH coyyBUM JfMH3a-
HUHF ONTUK Kyun — 5 agunonrpusa 6ynagu.

79- 8. Npean onTukK cuctemanap
ONTUK cuUcTEManapHUHI yMyMuii HasapusAcuHu [aycc (1841 i)
ApaTraH; KelinHyanuk Kyn matematnk sadusnknap 6y nasapusaHu aHaga
puBoOXnaHTUpAunap. Maycc Hasapusacu ugean onTUK cucTema Hasapus-
CUAUP; ngean cucTeMajga gactanap rOMOLEHTPUKAUTMYA KO/lagn Ba Ta-



BUP OYWOMHUWHI y3ura reomMeTpuk XuxaTgaH yxwaw 6Yynagu. by Ttab-
pudgra acocaH, yromiap (asoCMHUHI xap 6up HykKTacura upean cucte-
mMafja TacBmpnap GasoCMHUHI HyKTacu MoC Kenagw; 6y HykTanap Kywma
HyKTanap ge6 oputunagn. Xyaaun WYHWUHTAeK, 6ytomnap asoCUHUHT
Xxap 6up TYFPU 4Yn3nFn kKM TeKMUcAurura tacBupnap PasoCUHUHT KyLima
TYFPU 4M3NFU EKM KYlIMa TEKUCAMIM MOC Kenuwun Kepak. LUyHgawn
KWnn6, ungean onNTMK CUCTEMa Hasapusacu HyKTanap, YM3MKiap Ba TeKuC-
nuknap yptacmga myHocabaT ypHaTaguraH coreoMeTpuK Hasapusagup.

75-§ pa aWTunraH mabaymoTnap WYHW KypcaTaguku, arap OMTUK
CUCTEMAHUHI CUMMETPUA VKU SKUHUAArn coxacu 6unaH derapanaHusca,
ABHU Mapakcman jactanap 6wunaH vw Kypunaca, y xonga ngean onTuk
CUCTEMaHW MapkKasfnawTupuaraH onTUK cucTeMa KypuHuWwnga aH4a
aHWK amanra owupuw MyMKUH. [aycc Hasapusacupa IMH3aHWHT «on-
Ka» 6ynuwun Tanabura YypuH KONMailnau, NeKWH Hypaap ¢ aBBajirnya
napakcuan Hypnap fe6 dapas kunnHagu. Aneptypa 6ypuyarm kartTa
6ynraH pgactanap 6unaH vw KypraHga xam ufjean cucremara KuUH Kena-
guraH ¢Gu3MK cuctemanapHu m3nab Tonuw amanuii reoMeTpuMK ONTUKA-
HUHI Basudacmgmp.

Cepuk CUMPTAAPHUHI MapKasfapuHu TyTawTUPyBYU YU3UK  Map-
KasnawTupuaraH CUCTEMaHWUHI CUMMeTpus YKu 6Ynub, cucTtemMaHuHr
6ow onTwuk YKku ae6 atanagu. [aycc HasapusAcum 6up KaTtop KapguHan
HyKTa T TeKUCNuKnapHu aHuknab 6Gepapu; 6Gynap mabaym 6ynraH
Xx0/14a ONTUK CUCTEMaHWMHI xaMma Xxoccanapu TYynuk TaBcudraHagyn Ba
HYpapHUHI cucTemagarn pean WynnapuHn  TekKwWmMpMmaciaH Xxam,
0y cuctemagaH oiiganaHuiira UMKOH sipaTunagu.

MM Ba NN— 6u3 TekwnpaéTraH cucTtemMaHu 4erapanab TypraH sHr
yeTKM cepuk cuptnap, 0r02— 6y cucTeMaHMHr 6ow YK 6YncuH
(12.21-pacm). 002 ra mapannen kunu6 AyB” Hyp yTkaszamus; 6y Hyp
cuctemara By HykTaga Kupagu. Vgean cucTemaHWHr Xxoccacura acocaH
AXBX Hypra Tacsupnap (asocuga Kywma C2F2 Hyp moc Kenagu, 6y
Hyp aca cucTemagaH C2 HykTaga u4ukagu. CucTeMaHWHIr w4ynga Hyp-
HUWHT KaHfal yTuwmn 6u3HWU KU3NKTUpMangm. VIKKuHum HYpHU 6oL
YK 6yinnab TaHnab onamus. YHra kywma 6ynraH (P2 Hyp xam 6ow
YK Oyiinab ketagn. C2F2 Ba <¥P2 Hypnap kKecuwraH F2HykTta C2F2Ba
132P2 ra kywma 6ynraH A”B" Ba Hypnap KecuwraH HYyKTaHWHT
TaceBupuaup. bupok ANBN || 6ynraHn yudyH F2 ra kywma 6ynraH



HyKTa 4ekcusnukpa étagn. LWyHpali knnunb, F2 HykTa 6M3 TeKWMpaéT-
raH cuctemaHuvHr dokycnanp (6y (POKYC MKKMHUM EKN KEeTUHIU (oKyc
pe6 artanagm). ®okycaaH YKKa MnepneHAMKynsp 6ynu6 yTaguraH TeKwuc-
MK okan Tekncank geAnnagu.

By mynoxasanapHun ArB2 Hyp Ba YK 6yiina6 liyHanraH P2(32 Hyp
yuyH Takpopnab, Fr HykTaHum Tonamus; 6y HyKTa 613 TeKwwupaéTraH
CUCTEMAHWHI OnguHIM  okycu 6ynagm; A2B2 ra Kywma 6ynraH Hyp
cuctemagaH Cr HykTaga umkagn. OHawu. FACN Ba F2C2 Hu A”BN Ba

A2B., HUHI fpaBoMnapu 6unaH KecuwryH4ya JaBoM 3rtupuo, Ba P2
KecMWULW HyKTanapuvHu Ttonamu3. PaBwiaHku, /?, Ba P2— KywMa HYK-
Tanapavp-. XakukataH —xam, Ba FACMP™N Hypnap Pn HykTaga

Kecuwaan, 6y Hypnapra moc pasBuwiga Kywima 6ynraH P2C2F2Ba P,,B2A2-
Hypnap P2 HykTaga Kecuwagn. YmsmagaH fHa Wy Hapca KYpUHUG Ty-
pnbankun, Pr Ba /?2 HyKTanap 6ow ykgaH 6up xun Macodaga értaawu,
AbHU = H2P2 Ba KyHAanaHrura 4vMsnKIM KaTTaiawTupul Kyiu-
fjarnra TeHr:

/

A X?! UMBMKHUHT wucTanraH Hyktacm xam H 2P 2 yusmkHuHr 0 X0 2
faH TaHnab onuHraH HykTacm kKabu 6GanaHgnukga ETyBUM HyKTacura
KyWwmMa 6ynmMwmnHn anoxmaa mynoxasanap BocuTacmga Kypcatuwim Mym-
KWH. Ba H2P2 opkanu 60w YyKKa MNepneHAuKynsap Kuanb
yTKasuaraH TeKUCAMKaap TyFpucuga xam ywa (QUKpAapHU antuw
MYMKWH, YYHKN 6YTYyH cucTema YKKa HucbaTaH CUMMMeTPUKAMP.

fJemak, 6u3s HAPA Ba H2P 2UKKWM TEKUCNUK TONAUKKW, 6YNapHUHT
HyKTanapu 6up-6upura kywma Ba -)-1 ra TeHr 6ynraH KaTtanawTu-
puw 6unaH TacBupnaHagu, SbHU HAPA Tekucnuk HTP 2 ra Tyfpu Ba
y3 katTanurmuga taceupnaHagn (K. 12.22-pacm). ByHpain Tekucnmknap
6ow Tekucnuknap ge6 atanagn (k. 74-8). WyHpain kunmb6, 6mu3 mpaean
CUCTEMAHUHI 60W TeKUCNUKAapn 60pNNrMHN Ba Oy TEKUCAUKNapHU
n3nab Tomuw ycynnapuHu Kypcatguk. bBow Tekucnumknap 6unaH YK
KecuLiraH Ba H 2 HyKTanap cuctemaHuHr 6ow HykTanapu fe6 arta-
nagvn. bow HykTanapgaH ¢okycnaprada 6ynranH /A = HX” Ba /2=
= H2F 2 macoganap* cuctemMaHuHr dokyc macodanapu peiinnagu.

Kywma HyKTanapHWHI BasMSATUHW YNAapHWHI Ternwnu 6o Tekuc-
nvknapgaH 6ownab xucobnaHraH (at Ba a2) macoganapu opkanu 6en-
runab Ba 71-8 ga aHMKNaHraH uvwopanap KougacuHu y3uya caknab,
6y cucTemaga Kylima HyKTanap BasvATMHW aHMK0BYM 6UP KaTop MY-
HocabaT/napHW OCOHrMHa Tona onamus; 6y MyHocabaTnap CUCTEMaHWHT

V =W-Kr = 1
112,

* lOkopuga ykka napannen 6ynrad Hypra kywma 6ynraH K2Fr Hyp
(K. 12.21- pacm) YkHUM Kecub yTapm, fe6 (apas KMAWHraH 3fgu. JIEKUH Hyp cucTe-
MafaH Y- raHfiaH CYHr YKkKa napanfeniuruya kKonaguradH Xon xam G6YnumM MyMKUWH.
By MycTacHo xon Teneckonuk cucTemanap (k- 92- §) fneb atanaguraH cucte.manap-
ra moc kenagu. by cuctemanapHuHr (okycnapu Ba 60W HyKTanapu YekCcu3nukga
étagu.



0, 12.22- pacm. bow Tekwuc-

NUKnap MasXygauruHu umc-

60T kunauwra goup. 1, 2,

3 Ba [, 2', 3" Hypnap

6up-6upura Kywma Hyp-
napamp.

hopmynanapu xucobnaHagn. Y NnapHUHT 3HT Myxumnapu (K. 106-maluk)
Kyhingarm KypuHuwpa 6ynagu:

/1 y /2 a2 A> *1x 2 IRUR!

nila = — ML,
V= — = —A/*I1 (79.1)
6y eppa al = — [ Ba x2= a2— /2— kywMma HyKTasnapgaH Teruwsam

thokycnapraya 6ynraH Macoganap. OHr Kyn 6ynaguraH nr = n2 (MaH6a
6unaH yHWHr TacBuMpu 6up MyxuTaa, MacanaH, xaBofa éraguraH) xonpa
6y MyHocabaTnap KyWugarv KypuHuwga 6ynagu:

Ma2— 1/~ = 1/; xN =-12 J=— =/. (79.2)

Mwopanap koupacugaH doinganaHnb, 6m3 xam ANFYBUYW, Xam COYYB-
4N CUCTeMaNapHUHI xaMma XxoccanapuHu TaBcudnaih onamms, MaBxyMm
HYKTa Ba MaBXyM TacBMp TyLIYHYanapuHM KUpuTa 0/1aMuM3 Ba X0Kaso.

Bow Tekucnuk Ba 60w HyKTanap CMCTEMaHWHI Mynga Ba cucTema-
faH Talwkapuja cucTtemaHu derapanab TypraH cupTtnapra HucbataH
MyT/aKo HOCMMMETPUK paBullja, MacanaH, xaTTo cucTemagaH oup
Tapadpa (12.23-pacm) éTuwiM MyMKWH. HHa 6up Kappa 3acnaTtub yTa-
MU3KKN, PoKyc Macoanapmn 60w TekucnnknapgaH 6ownabé xucob Kunu-
Hagu: WYHWHT Y4YyH XaTTo |/ x| = |/216ynraHga okycnapgaH cucTte-
MaHW 4Yerapanab TypraH cupTnaprada 6ynraH macodanap Xyga xuama-

Xun 6ynuwmn MyMmKuH (maca-
naH, 12.23-pacmpa Kypca-
TUATaH MeHWUCK-NnH3anap).
CuncrtemMaHu YM3UKIN KaT-
TanawTupuwngad Tawkapu
Obypyaknn KaTTanawTupuLLn
6unaH xam  xapakTepnaw
6) MYMKWH. Y7 6ypyaknu Kart-
TanawTupuw geraHga A 2M 2
. Ba A-"M" kywma Hypnap-
12.23- pacm. Wuryrum (a) ra couV’eun (6) Me- LT (12.24-pacMm) onTuK YK
NNCK-NTMH3anapaa Cow TEKVICHVIK/'IapHF! r >Xomn-
nawysm. 6unaH xocun KuaraH w2 sa



12 24-pacM. CucTeMaHUHI BGypyaknu KatTanawTu pULLIUHK
aHuKnawra goup.

My 6ypuyakiapy TaHTeHCMAPUHWHT HUc6aTU TyWyHWUNagu, SibHU

12.24- pacmgaH KypuHuwmya, Ne = a,/a2 (4yHkn HXM X= H2M2), y

X0Nja 4M3nMKIM KaTTanawtmpuw V = (K. 74-8), AbHK

n2al
* w —
Bylom 6unaH TacBup 6up MyxuTAa OKOWnawaguiraH ogatgaru xonga
(nx= «2
w =1

6ynagn. YKHUHT Typau HyKTanapy y4yyH CWUCTEMaHUHI Gypyaknm Kat-
TaNaWTHMPULLN XaM, YM3MKAN KaTTanawTupuwmn xam Typauvda 6ynagu;
UMUMKW KaTTanawTupu KaH4ya KaTTa 6ynca, 6ypyaknm KaTTanawTupuLl
WYyHYa KUYMK 6ynagu, SbHM TacBUMPHUHE Ynyamnapu opTraHga 6y Tac-
BMPHU XOCW KWIYyBYUM Hypnap opacuparn 6ypuyak Kuumk 6ynagn. By
X0N1 ONTWK acb6abnapHUHT EpyFAUK Ce3rncyu XoCun Kuauwgaru poaviHu
(K. 95- §) Tekwwmpuwga KaTTa axamuaTra ara.

Uunsnknn kattanawtmpuw V = 16ynraH Kywma TEKUCANKAAP ano-
xuha axammuaTra ara 6ynraHun kKabu 6ypyaknu kKatTanawTupuLl =1
6ynraH KywmMa HyKTanap xam cucTeMaHWHI Maxcyc HyKTanapu xucobna-

12.25-pacm. Ba M2 TYryH HyKTanapHWHI BasuATU.



12.26- pacm. CuctemaHWHr KapfuHan HykTanapw sa
TeKUCNuKnapu.

Fyssa F3~ 6ow dokycnnp; VI Ba — Tyrymnp; ¢, Ba Ur—o6ow
HyKkTanap (6ow Tekucnauknap).

Hagn. by HykTanap TyryHnap (€kM TyryH HykTanapu) ge6 atanagu
Ba Oy HyKTanap opkanu ytaguraH Kywma Hypnap 6up-6upura napan-
nen 6ynuwmn 6unaH xapaktepnaHagun, YyHKM ur = un2. Xap 6up cucte-
Maga OyHpaW HykTanap Xy®dTu OGMPMHYM Ba WMKKMHYM (DOKychaaH MOC
paBumwpa 6MpMHUM Ba MKKMH4YM (DOKYC Macodanapura TeHr macodaga
TypaguraH, fbHU = Fr = [/2Ba x2= "272 = /1 wapTHU Ka-
HoaTnaHTupaguraH JIMl Ba N %HyKTanap 3kaHuHu (12.25-pacm) kypca-
TUW KUAMH 3amac. PaBwaHku, Nr Ba N2 HyKTanap Kywma HykTanap-
OWP, UYHKW YyNapHWUHI KOOpAMHaTanapu CUCTeMaHWHr xrxih= /22
(79.1) TeHrnamacuHm KaHoaTnaHTMpagu. YHAaH Tawkapu, 12.25-
pacMfaH fiHa Wy Hapca KYpuHagumku, Oy HyKTanapHUHT 60w TeKUCIUK-
napra HucbataH wmacoganapum Moc paBuwga HUWTL= ar —/2+ /r
Ba = a2= [2+ /1 sbHM ax a2 Ba 6uHoGapuH, 6y HyKTa-
nap yuyyH Ne = axa2= 1. [emak, 6uU3 KypcaTraH Ba JU2 HyKTa-
nap kKywma HykTanap 6ynm6, 1Y = 1 wapTHU KaHoaTNaHTMpagW, sbHU
ynap CUCTEMaHWHT TYTyHNnapuaup.

TyryHnap opkanu OnTWK YKKa MepneHAMKYnap paBuwpa yTagurad
TEKUCNUKNap TYryH Tekucnmknap fAe6 artanagu. OnTu TeKUcnuk (Mk-
KuTacu ¢okKan TEeKUCNUK, MKKMTACU 60 TEKUCAUK Ba UKKUTACU TYTyH
TeKMcnuk) Ba 60w YKHWHI 6Gynapra Moc ONTM HykTacu (okycnap,
6ow HykTanap, TyryHnap) kapaumHan TEKUCAWK Ba KapAWHan Hyk-
Tanap feb atanagu. fr, JIA F2, N2 Hr KapguHan HyKTanapHUHr
YyMyMUiA Xolinawysmn 12.26-pacmpa KypcaTunraH.

CUCTEMaHUHT MKKaNna TOMOHMAa ailHu 6up MyxuT 6ynraH xonga,
oKopuaa alnTunraHngek, GokKyc macoganapMHUHT abcontoT Kuiimatnapm
TEeHr 6ynagn: /x = —/2. QHAN TYryH HyKTanap 60w HyKTanap ycTura
Tylwaaum, YyHkm £ 1= FAHN — /2, By x0nga cuctema aturm TypT
HYKTa Ba TYPT TEKUCNUKHUHI Ba3uATU 6unaH XxapakTepnaHagu.

KapguHan TeKUCNUK Ba KapAuHan HyKTanapHUHI xoccanapuHu 6un-
raH xonga aiiHuM 6Mp HyKTajaH YMKYBYM MKKM HypaaH doiganaHun6,
Xap KaHpaih cucTemaja OCOHIMHA TacBMp fAcawl MyMKWH. XXymnajgaH,
OyHAan xonga NWH3aNapHUHI ONKa O6Ynuw wWapTu Kepakcus 6ynuo
konagu. bow Tekucnuknapu Ba 60w GoKycnapu Xonnawysu Kypca-
TUATaH KaauH NuH3afja TacBUp KaHAail scanuwm 12.27-pacmpa Kypca-



12.27- pacm. CuctemMaga KapAumHan HykTanapfaH coiiganaHub
TacBup scall.

TunraH. 12.27-pacMga YTKasunraH HypnapHu sicall B HykTara kywma
6ynraH B' HYKTaHWUHI Ba3WATUHW XXYAa OCOHIMHA aHWKnangu. facta
rOMOLEHTPUK 6YnraHn Tydannm B paH 4YmkkaH xap kKaHgan 6owka
Hyp Bl opkanu yTagu.

bow Ykka napannen Kuanbé yTkasmaraH 1 HYPHUHT KywWwMma Hypu
1" Hyp 6ynn6, 6y 1' HYp MKKMHYM 60O TEKUCINKHN A 20 2 = 6a-
naHanvkaa Kecnb, 2 dokyc opkanu yragu. TYFYH opKanau yTyBuK
2 HYPHUHT KYLIMa Hypu 2' Hyp 6Ynn6, 2' HYp WKKUHYM TYTYH opKanu
2 Hypra-vapannen pasuwga ytagu. £ xdgokyc opkanu yTunb, 60w Teknc-
nvkHn A O 6anaHAAuKha Kecub YTyBUM 3 HYp WMKKWH4YM 6O TeKuc-
NUKHU Ywa 6anaHgnukga (A2C2= HACM) kecub YTnb, 6Gow YKKa
napannen pasuwpa KeTagu. TacBup scawpga yduta HypAaH WKKuTacu-
HUHT Y31 Kudos.

Okopuaa Kypub umkunrad onka nMH3a Hr Ba H 2 HykTanapu ycT-
Ma-ycT TylraH Ba 60W TeKUCAUKNAPU KYLWMANMG KeTraH KanuH JnH3a-
HUHT XYCYCUW XO0NMWU 3KAHAUTUHW KYypuw OCOH. HyBa H26unaH Kywu-
NG KeTraH TyryHnap XaMm yCcTMa-ycT Tywu6, SMH3aHUHT ONTUK Mapka-
3UHU XOCWUN KWnagu. TacBUp, ONAUHIW xonfaru Kabw, UXTUEPUIA UKKWK-
Ta 3Hr copja Hyp BocuTacupa acanagu (K. 12.19-pacm).

Brv3 onNTUK CUCTEMAHUHI 6OW TEKUCAMKAApU Ba TYTYH TEKMCAUK-
napu TyfFpucmufa TyWyHYa KUPUTMO, aiiHW BakTAa YU3UKAM KYHAANaHr
V KaTTanawTupuw Ba 6ypyaknu IV KaTTanawtupuw TyFpucuja xam
TacasBypnap Oepauk. Opatga aipum HykTanapu 60w TeKUCAUKAAH
xap xun macotaja étaguraH asosuii Gylomnap TacBupu GunaH.uw
Kypuwra TyfFpu kenagu. LUYHUHT yuyyH Gyiinama KaTTanawTupuil
(0) TyFpucmpa xam TywyHya 6Gepuw dolganuaup; TacempiaHaguraH
Knumk AXr Kecma YK 6yiinab nyHanraH xonga 6 ,linama KaTtanawTupuL
TaCBUPHUHT [ X2Y3YHAUTUHUHT Ywa [ xr KecMa y3yHaurura HucbatuHu
Kypcatagu. PaBllaHKKW, Y3YHAUTU XYyAa KUUYMK OYiraH KecMmanapHUHT
KaTTanalWTUpUAMLIN  XaKuaa ranupuwra TYFpU Kenagu, 4YyHKu 6Vii-
Nama KaTTanawTupuw YKHUHT TYpau HykTanapu Y4yH Kyn gapk
Kunaaun. [Oewmak,

A,



Y, HUHT ugogacn (77.1) dopmynanap BocuTacMga OCOHIMHA TOMW-
nagu:
XXAx2-+ xrAxx= 0
éKun
2
£y _ A*2 ~ 2 y 2 A2y

AXA *1 /1,12 /1 «l
YYHKM
V= —x2'/2= — [ n, Ba [2Y, =— «2 «l.

[/, ¥ Ba NapHWHT KWAMaTAapuHU  CONUWTUPMG, KyinmaarmnapHu To-
namms:

Ba 6UHOGApWH,
Ne = V. (79.3)

KyHpanaHr kaTTanawTWpul TacBMPHM 3KpaHra éku oTonnacTuH-
Kara TywwupajguraH cuctemanapHu (MpoekuUMOH annapaT Ba oToanna-
paTnapHUHI 00beKTWBNApWHM) XapaKTepnaw Y4YyH Myxumaup. Y30kK-
Jaru OylomMnapHu Kypulifa ynapHUHT Bypyaknu ynyamnapuHu KaTTa-
nawTupuira xapakat kuamHagu (Teneckonuk cuctemanap, K. 92-8);
OyHpalh xonnapfga Oypyaknu KaTTanawTupul Myxumaup. Byiinama
KaTTanawTupuw ¢a3oBUi GYIOMHUHT 3KpaHfaru TaCBUPUHWHI aHUK-
AUTUHN (KONTUK CUCTEMAHWUHT YYKYPAUTU» feraH TYLWYyHYaHn) XapakTep-
nangn. bByinama KaTTanawWTUpUW Xamuwa Mycbatgump, UYYHKM A XX
O6UNaH A x 2 HAHT WYHanuwu 6up xun.

Mpean onTuMK cucTeMaHWHTr 6aéH aTunraH 6y Hasapusicu MyTnako
YMYMWUiA XapakTepAagup.~sabHu Oy Hazapus WXTUEPUIA KOHCTPYKLUANN
akcman CUMMETpPUK cucTemanapra Ttatbuk 3Tunagu. Arap cucTema-
HUHT TYpTTa KapAWHan HYKTaCUHWHI 6Gup-6upura HucbaTaH BasuAT-
napu Mabnym 6ynca, cuctema TYnuWK TaBcudnaHraH 6ynagu. PaBliaH-
KW, xap 6up KOHKpeT cucTemafa 6y HyKTanapHUHI BasuaTU cCUCTeMa-
HUHT KOHCTpyKuusacura (CUHOMPYBYM Ba KalTapyBUM CUPTAAPHUHT
3rpuaurura, >xoknawuw TapTubura, CUHAUPULI KypcaTKmnumra Ba LWy

FT F, 22 £, F
H H H H
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12.28- pacM. M”pakkab ONTWMK CUCTEMAHWHI MapameTpiapuHu
aHuKnawra gowvp.



Kabunapra) 6ofnuk 6ynaan. KapgwHan HykTanap 6up Heya ycyn 6u-
naH Tonunagu. by ycynnappaH 6upu cucTemara vanfgaH Ba YHraaH
yKKa napannen pasuwpa TywaguraH Hypnap WYAUHU GUPUH-KETUH
X1Mcob6 kunmb TtonuwpgaH wnbopaT. byHAa CUHAWPYBYM xap Oup cupTra
(71.2) Ba (71.3) hopmyna kynnaHunagu. Kynpok uwnatmnaguraH 6oww-
Ka YCYMHWHI MOXWATU KyAuparugaH TywyHapnu 6ynagn. Wkknta
ONTWUK cucTemMa 6epunraH 6YACUH; By cucTemManapHUHT (POKycC Macoda-
napu Ba 60W HYKTanapUHWHI BasuATnapu Mabnym 6YncuH; 6y mMKkana
cucTemMa ymymunin ykpa 6up-6upupgaH mabnym 6up Macodaga xolinaw-
raH; y BakTaa 6y cucTemanapfaH Ty3unraH Mypakkab cucTeMaHuHr
(bokyc MacotanapuHm Ba KapAWHan HYKTanapuHWHI BasuATAAPUHU
xncobnab Tonuw MyMKuH. LUyHgan kunu6, arap mypakkaé cuctema
KapAuMHan HykTanapu MabayMm 6YAraH MKKW EKU yHAaH Kyn cucTema-
yanapgaH wubopat 6ynca, cucTeMavanapHuM KYLWWUWHWHE X03uMp 6aéH
3TWATaH NpoueccuHM 6up Heya MapTa Takpopnab, 6yTYH CUCTEMAHUHT
napameTpfapuHN aHuKAalW MYMKUWH.

MKKW cucTemauyara Teruwnu mukgopnapga /. Ba 2 MHAEKcnapu
KYaMWU3; WTPUXAU MukLopnap Tacsupnap ¢asocura Termwnm 6ynuo,
WTpUXCcM3 Mukgop Gytomnap asocura Ternwnm. 12.28-pacmpaH Tyuwy-
Hapnu 6ynraH 6enrumnapgaH GoinganaHnb, Mypakkab cucTeMaHWHT
onauHrn.F QOKYCMHUHT BMPUHYM CUCTEMAYAHUHT 0NauHru F xdokycura
HucbaTtaH TyTraH Basmatu (k. 107-mawk)

xp=T1r" (79.4)

thopmyna 6unaH aHMKNAHWULWUHW Tonamus. WKKUHYM CUCTEMaHWHI Ke-
TUHTM (OKYCU YyUYyH tokopuaarura yxwaw dopmyna
1

X'f.=-{Mm2 (79.5)

KYypnHuwunga 6ynagn, 6y epaa macoda WMKKWHYM CUCTEMAYaHMHI Ke-
TuHrn ¥ 2 dokycugaH 6ownab xucobnaHaan (K. 12.28-pacm). Mypakkab
CUCTEMAHMHI (POKYC macoganapu Kyihugarunya mdaganaHagu:

"= -/;1;1g, /= al.ln. (79.6)

Oxuprun yy qoopmynaga £' x6unan £ 2opacugarn [, macoga £\ gaH 6oL-
nab xucobnaHagu; 12.28-pacmpa TacBupnaHraH xonga A>0.

Arap cucTtemavanap cuatmga CUHAUPYBYM cuUpTnap Kypub UYMKui-
ca, Yy xofnga WXTWEpWIA ONTUK CUCTEMAHU XMCO6 KunnmwHu (79.4) —
(79.6) opmynanapHu KeTMa-KeT Kynnawra KenTupuwl MYyMKUH; GyHAa
xap 6ockuMuypa CUHAUPYBYM CUPTAAPHUHT OUTTAaCMHM KYyWwub 6opuu
Kepak. by MmynoxasanapHu nuH3ara, sbHW 6up-6bupmgaH i macodaga
TypraH Ba 3rpuanMk paguycnapu Ba Ko 6YnraH CUHAMPYBYM WKKM
enpthaH ubopat cuctpmara Tatbmk atamus. (79.6) gaH Ba 72-8 opmyna-
napugaH NMH3aHUHT POKYC MacodacuMHW OCOHIMHA TOMamus:

1 nri 1, N—1 (¢ 1



JINH3AHWUHT i KaIMHANTK Ba ra Huc6bataH Xyfa Kuuuk 6yn-
raHga 6y wudogagarn oxupru xafgHu Tawnab b6opuwl MyMKWH: 6y
X0n4a tnKa AuMH3aHUHT gopmynacu (K. 77-8) xocun 6ynagu. Arap K
eTapnmMya kKatta 6ynca, MH3aHWHT (DOKYC Macodacu YHWHT KajuHIW-
rura kyn 6ofnuk 6Yynagm. XXymnagaH, 1 = 0 6ynaguraH wapouT
TaHnab oAU MYMKWH, SbHWM KajuH JNKMH3a KaTTanawTupuiu

HucbaT 6unaH aHUKNaHaguraH Teneckonuk cucTemara anaHuwb Konagu.

XIIl 606

ONTUK CUCTEMANAPHWHI ABEPPAUUNANAPA
80- 8. Mykagamma

ByHaaH onauHrun 606ga mapkasnawTUpuaraH ONTMK cucTemanapga
TacBUp SCAWHWHI Kyhuparu wapT-wapoutnap 6axapunraHga TyfFpu
6ynaguraH acocnapu 6aéH aTunam:

1) épyfFnukK cucTemara napakcuan pgacTtanap Tapsufa Tywagwu,

2) pactanap CUMCTeMaHWHr 6ow YKU 6unaH yH4ya KaTTa 6ynmaraH
bypuyakniap Xxocun Kunagwu;

3) xamMMa Hypnap y4YyH CMHAMPULL KYpCcaTKU4U AOUMMWIA, SIBHU My-
XUTHUHT gucnepcusicn WyK Eku EpyFInK eTapau gapaxaja MoHOXpo-
MaTuK.

Amanunin onTukaga ydana wapTra aman KuamHmangu. Opatga 6us
CrneKkTpan Tapkumbu Mypakkab 6ynraH Epyfnmk 6unaH uw Kypamus
Ba CMHAMPULL KYPCATKUUYUHUHT TYNKWUH Y3yHAUrura OOFNUK 3KaHNIU-
FUHU (AMCMEPCUAHM) XMCOBra ONMMLIMMN3 KepaK. YKKa 03 OFraH gactanap
6unaHrMHa UW Kypuw CUCTEeMaHWHr 60W YKuaaH 4veTga &TraH HyKTa-
nap TacBMPUHM XOCUA KUAMLWIAAH BO3 KeuulHW 6ungupram 6ynap agu,
thakaT mapakcuman gactanapHu KynnaHuw 3ca ap3vmaraH Mukgopgaru
EpyFNnK okumnapugaH qoiganaHuwira onnb kenraH 6ynap, agu.

AQCycKn, amanuéTt ydyH Xyga ofup 6ynraH 6y 4yeknaHuLNapHU
b6apTapath KuMAMLW HaTuxacupa TacBupga Xyfha Kyn HykKcoHnap naipo
6ynagn.

By HYKCOHNapHW cMHYMKNAb ypraHuw Hatmxacuga X03UMpru 3amoH
ONTUK CUCTEMAanapu HUXO0AT Aapaxaja TakoMuanawam, KynuHya 6y cu-
ctemanapga 6ynuwm MyMKUH 6ynraH HykcoHnap (abeppauusnap)
peapnu 6aptapad aTungm.

ONTUK CUCTEMaHWHT 60w Basugacu OYHMHUHT TYfpu TaCBUPUHU
X0CUN KuUnuwaaH wmbopaT; 3Hr cofja xonga Oy TacBUMp CUCTEMAaHUHT
ONTUK YKUra NepneHAWKynsap paBullAa >KoWnawraH $cCuM cypaTtaup.
TYfpu TacBup Kyimparu wapTnapra aman KAnuwHY Tanab atagu:

1) TEKUCAUKHUHT Xap 6Mp HyKTacu CTUrMaTUK paBMULLAa TacBupna-
HAWKW Kepak;

2) TAaCBUPHWHI Xamma HyKTanapu CUCTEMaHWHT YKura nepneHpuky-
nap 6ynraH TeKUCNMKAa ETuln Kepak;



3) TaCBUPHWUHT MacwTaby (KaTtTanawTupuil) YHUHT Xamma >KOMNunf;
6up Xun 6ynuwn Kepak.

By wapTnapfaH GUMPUHYUCU Ba MKKMHYMCK By3unraHpa TaCBUPHUHT
aHUKNUTU nacasgn, WKKUHYM Ba YUYMHYM WapT 6y3mnraHga TacsBup
sedopmaymsanaHagm.

Opfatga, TacBMpu OfnMHaguraH OGytomnap sccu  6ynmain, ha3oBuii
6ynagn, xocun KunuHaguraH Taceup ~doTonnacTmHkagaru, Kysgaru
8kn Tpybagarm Tacsup) gpedApnu sccum 6Ynagn (K. 87-8). bynapHuHT
XaM y3ura xoc KuiinHumnuknapu 6op.

81-8. KaycTuK CUPT. YHUHI CUMMETPUSICUHUHT XapakTepu

CvHraH fgacta Hypnapu TYynAaMUHWHT ypamacu 6ynraH cupTt Kayc-
TukK cupT (KaycTuka) Aeb, yHM HypAaH yTaguraH xap KaHpgain Tekuc-
NNK 6unaH KecraHga xocun 6ynraH KecuM KaycTWK arpu umsuk, geb ata-
nagun. Arap pacTa onTUK CMCTeMa OpKanu YyTraHga roMOLeHTpUKIuruya
KonraH 6Oynca, y Xxonfja KaycTWka FOMOLEHTPUK facTaHUHT yyupaad
néopat HykTara arnaHagn. [OMOLEHTPUKAUKHUHT BY3UAULIN KayCTUK
CUPTHUHI HyKTara aiinaHraH 6y 3Hr copja xonra HucbataH 6upmyHYa
Oys3unuwnHu 6ungnpagn. KaycTuk CUPT CMMMETPUACUHWHI Mnacaiu
XapakTepura kapab Typnu xun abeppauusnapHu cuHgnapra axparui
MYMKWH. MacanaH, ctepuk abeppaumaga (kK. 82-8) KaycTuka CUMMETpUA
yKura ara 6ynraH, nekKMH CUMMeTpua Mapkasu 6ynmaraH cuUpT Kypu-
Huwuga 6ynagn. 13.1-pacm MaHa WyHAal hopmanapiaH 6upuHu TacBup-
naiign: 6y pacmpa MNYFOH u4u3MKnap pacm Tekucaurmgarum Kayc-
TUK 3rpy  YU3UKHW Oungmpagu, ' KayCTUKAHUHT Y3U 3ca pacmHu
P(3 yKKa HUcbaTaH ainaHTMpuLL
HaTuxacupa xocun  6ynagu.

AcTturmatusm abeppaunsicn (K.
82, 83-8) KayCcTuK CMpT CUMMeT-
PUACUHWHT AHaja nacauwura
Moc kenagu, 6y xonpga Kayc-
TUKAHWUHT  CUMMerpus KK
6ynmaii, akaT y3apo nepneH-
AVMKYNAp 6ynraH WKKUTa CuUM-
MeTpua Tekucnuru 6ynagu.
Koma ab6eppauuacmnga (K.
82-8) KayCTMK cUPT EpYyFIuK
unKapyBuM HyKTajaH Ba OMTUK
yKAaH YyTaguraH aturm 6uTtTta
CMMMETpUA Tekucaurura ara 6y- 13-1-pacM. KaycTUK CUPT Kecumu.
naan. 55 — TYNKUH (POHTH.

82- 8. HypnapHuHr 3HAMK pacTanapu Tydainm xocun 6ynrad
abeppauusanap

a. Chepuk abeppayuns. CucTeMaHMHI ONTUK YKuaa
épyrnaHyBunm b HyKTa XoinawraH, feb6 (apas aTainumk; 6y b HykTa



13.2-pacm. Cehepuk abeppauus Ba YHWUHI rpaduk TacBUpM.

ONTUK cucTemara (/IMH3ara) HypnapHWHT 3H/WK JacTacuMHW tob6opaéTraH
O6YNCWH. JIMH3AHUHT Typau 30Hanapu UWWHW AXWWPOK Ky3aTULW Mak-
cagnfa nMH3ara KapTOHAaH scanraH fucka énamus; KapToOH 03maa
OVCKAHWHT anameTpu 6Yinab 13.2-pacmpa KypcaTuaraHfek >konnaw-
raH KM4mk Telwmnkyanap 6op.

Mapka3uii TelMK opkanu yTraH 1 napakcuan pgacta HYKTaHWHT
TacBUpMHM C fda XO0CUN Kunagw; y3okpokaaru 3oHanapgaH yragurad
pactanap (2, 3 Ba KOKaso pjactanap) b"™, b"™ , ... HyKTanapfa Tacsup
X0CUn Kunagu. by xoauca uvaHrAM xaBofja AXWK KysaTunagu. Arap
TEWNKNN KapTOH NIMH3AHWHT t03MgaH onub TawnaHca, opanukparu
30HanapgaH yTyBYM gacTanap opanMkhary HykTanapfa TacBup X0CWn
Kunagu, WYHUHT yYyyH £ HyKTa ykfa b' ... V uM3uK 6unaH Tacsup-
naHagwn, YKka nepneHaukynap 6ynraH xap KaHfgail akKpaHpa aca HoTe-
KUC épuTuaraH AWcKa wWwaknuaaru TacsBup xocun 6ynagu. LyHpai
Knnub, gacta aHya 3HAWK BynraHga XaTTo ykKaarum HyKTa Y4YyH TacBup
CTUIMaTUK TacBup 6ynmangmn. Fapum 6y HYKCOH (hakaT chepuk cupTnap-
rarmHa smac, 6anku 6olWKa cupTnapra xam xapakTepnu 6ynca-aa,
y cdepuk abeppauus aed atanagu.

Cdepuk abeppauus ynyoBu cudatuga Teruwam 30Hanapra oug
V Ba b" nap opacugarm macoa onuvHagm (6yinnama abeppauus). Cde-
puk abeppauuaHUHT Kynail rpaduk Tacsupu 13.2-pacmga kypcatun-
raH 6ynm6, yHga mycbat 63 Macoganap AA u4M3uMKAaH YHI TOMOHAa
oNnnHagm.

Ctepuk abbepauma KaTTauUrn fAMH3a CUPTAAPUHUHT  3rPUNUK
paguycnapura Ba CUHAMPULI KypcaTKuuuMra, WYHWHrAeK MaH6ara Ho-
CUMMETPUK fIMH3aHWUHT Kalicu CUPTU KaparaH 3kaHaAurura OOFNMK.
MacanaH, KpoHpaH scanraH (n = 1,5) Ba arpunaumk pagumycnapum HuC-
6aTm 1:6 Kabum 6ynraH MKKM Eknama KaBapuk NMH3a napannen Hyp-
napra KaBapuKpoK TOMOHM 6unaH KaparaH xonga abeppauusnap aHr
KWUYMK 6ynagn. Fccum-KkaBapuk /MH3a XaM AesApau LWyHAan SXWwy -
nangun. Cdepuk abeppaumna Tydainnm, EpyfFnaHyBYM HYKTAHWUHI 3KpPaH-
farn TacBUPW HOTEKUC EPUTWATAH KUYMK TYrapak LWakauga ycouunamur



Tyraparn) 6ynagun. OKpaHHK
onTMK VYK 6Yinab cypraHga
COMMANLW TYyraparnHWHI ynyam-
napu Ba yHaaru épuTtuaraHamk
TakcMMoTWM  y3rapagu. Arap
3KpaH AA TeKucnuk  6unaH
ycTma-ycT Tywwn6 konca (K.

13.2-pacm), AbHM napakcuan 0 -
HypnapHuHr b thokycmaaH 13.3. pacm. TysaTunraH CUCTEMAaHWUHI Chepuk
yTCa, couMnuw Tyraparu kat- a6eppauuacu.

TapokK 3aud TOX Lakaugaru

EpyF HyKTa 6Ynaau; skpaHHu V faH b" TOMOH CcypraHa TOXHUHT
ynyamnapu Kuupasgu, NeKuH EpUTUATaHAUTW OpTagn, EpyF HYKTaHWUHT
AvameTpun 3ca OpTaAu; 3KPaHHUHT Gupop BasMaATMAa cCOYMAMLW Tyrapa-
FTMHUHT ynyamnapu 3HI KWYMK 6ynagum (b' TeKMcnumk BasmaTuga Typ-
raHugarujaH gesapau TypT mapTa Ku4Yumk 6ynagu) Ba €pUTuaraHanru
pedApnn 6up xun 6ynagu; 3KpaH fHaga cypuaca, EpuUTUAraH KUCM
Tesfa yannawmb ketagu.

Ccepuk abeppauusHUHT Y3uMra XoC XyCyCUATU LWYHAAH ubopatku,
cucTeMa yKkmaaru €pyfnaHyBYUM HYKTAHWHI KOATaH xamMma abeppauus-
nap (MOHOXpomaTuK Epyfnaukpa) WYkKonnb KeTaguraH BasusTha Xam
cthepuk abeppauma Wykonmangu.

Myc6at (iufFyBun) nuHsanap 13.2-pacmjga TacBupnaHraH abeppayus
XOCUN KWNagu, AbLHW XaMMma 30Hanap yuyyH UVB< 0; maHtwii (codysum)
NuH3anap abeppauuACUHUHI uwopacu OyHra kKapama-kapwu 6ynagu.
LUyHUHT y4yyH OyHAgaln opauii nNuH3anapHuM Komb6uHauusanab (6upra
Kywunb nwnatnb) chepuk abeppaumsaHu aH4ya Ty3aTull MYMKUH. ByHra
Termwnu mucon 13.3-pacmpa KypcaTunraH. AHWK KWnub aiiTraHpa,
3HCM3rMHA 30HaNapHUHr 6upop XydhTu YyuyH chepuk abeppauus
Lespnn TysaTuaraH 6yaniuy MyMKUH, LYHAA XaM TalluHAW MKKW KYL-
Ma HyKTa y4YyH TysaTtunraH 6ynagu. Bupok amanga tokopupa Tuara
O/IVHTaH WKKW NMH3anuM cuctemanappa xam abeppaums kKaHoaTnaHapnu
paBuMwga Ty3aTUAMWKM MYMKWUH. ByHra yxwaraH WKKW AWH3anW Ccuc-



Temanap cdepuk abeppauma KuxatupaH >XKyfa AXWy TysaTuauwu
MYMKWH. MacanaH, gnameTtpu 80 MM Ba pokyc macoacm 720 mm 6yn-
raH yHya katTa 6ynMaraH acTpPOHOMWK 06beKTMBAA 65 HUHT Makcuman
KuiimaTu —0,011 mm 6ynraH.

Coepuk abeppaymsacuHyu Ty3aTuw YYyH Ky3rynap (macanaH, mnpo-
XXEKTOp Ky3rynapu) ctepuk waknga amac, 6anku anaHuw napa6ono-
nan waknuga uwnaHnb, maHba Qokycra Kyiunagw; 6yHaan Kysrynap
AXWKUNab mwnaHca cepuk abeppaunaHu Xyga KamMantupub tobopuLu
MYMKUH. MIKKana cepuk CUPTW 3rpuauru Typauda 6ynraH Kantapruu-
nap AxXWwun TysaTuaral 6ynagu; Kymylw AnatuaraH KeTUHIU CUPTUHUHT
ArPUANTU KUYUKPOK 6ynaan. KalTraH €pyfinMK KanTapruyHUHI COYYB-
4Yn NMH3a B33UdacuHU yToBUYM (YpTacu tonka) wwuwacuga Kywmnmya
paBMLIAa CMHAAWU; COYMYBYU JIMH3a KETWHIM CUPT abeppauusicuHu Tysa-
TaguraH KuWnmb6 scanraH. Xo3upru BakTAa OyHAal Kysrynap yHua
KaTTa 6ynmaraH curHan annapatnapuga (guametpu 100 MM faH 0pTUK
6ynmaraH annapaTtnapga) uvwnatunagu.

6. K oMma. Arap 3HAUK EpyFIMK fJacTacM 4uKapyBUYM HYKTa cuC-
TEMaHWHTI YKuaa &Tmaca, KayCTUK CUPTHUHI KYPUHMLIM SiHAAa MYpakK-
Kabnawagu. Mapkasum ykfaa 6YnraH kKaTTa guaMeTpau UHIM4YKa Xanka
WaKAnaa TUPKULW OUYUATaH KapTOHHW NNH3a to3ura-énué kyamus. Epyr-
naHyBuM £ HyKTa yKAaH YeTra KyWwWnraH. SHAUK EpyFAuK pactacu
cuctemafaH YTnb 3kpaHAa b HYKTAHWHI acMMMETPUK (urypa waknu-
parn (13.4-pacm) aH4a Mypakkab TacBUPWHU XOCUA Kuiagu.

TUPKMWAN KapTOHHU 0AM6 KYimb, O6YTYH NWMH3aHWM uwnatraHga
HYKTaHUHT (b HYKTaHWHT) TacBMpWM LYMIM KOMeTara yxwab KeTagurad
HOTEKUC EpUTUATAH AOF 6YNnM6 Tywaan. AbGeppauusHUHT 6y TYPUHUHT
HOMW MaHa WYyHAaH Kenub yYmkkaH (Koma y.oma— 6Mp TyTam COM; KO-
mMeTa — natnu nays).

KynnHya KOMaHWHI KYpuUHUWMK AHafja Mypakkab 6ynagu. Cuctema
KuCcMaapu TynjaaMWHU Teruwauya TaHnaw nynm 6wunaH KomaHu aadva
3anuawTMpuil MyMKUH.

83- §. YKuaH TawkapuTa 60pyBUM 3HCU3 OrMa Hypnap Tydaiinu
xocun 6ynraH abeppauusnap

a. OfmMa fJacTanap acTurmaTtuamu. Arap Hyk-
TafjaH YMKaéTraH Hypfap jgactacM ONTUK cucTemara YK 6unaH 6ypuak
XOCMN KUNAn6 Tylica, gacta roMoueHTpuMK 6ynmali konagu. by xonpga
6ynaguraH 6ysmaull xapakTepuHW aHWKPOK TacaBBYp 3TWULI YYyH 6ab3u
KYyWwumya 6enrmnap kuputamus. CUCTEMAHWHI YKUAAH yTaauraH TeKuc-
NVKNap MepuaMaH Tekucnuknapu aeb atanagu. dnemeHTap facTaHWUHT
MapKasuini Hypu (facTaHWHT YKW) MepuanaH Tekucaurnga étram 6yncuH,
peb6 hapas kunainuk. Y xonga 6yHgail pactagaH mMepuauaH TeKUcnu-
rnaa étaguraH HypnapfaH uéopaT scCW NeHTa axpaTtub onvw MyMKUH,
6y Hypnap mepuaguoHan Hypnap fAeb6 atanagu; XyaAau WYHWHTAEK, Oy
factanaH MepupuaH TEeKUCAMTUra nepneHaMkynap 6ynraH Tekucnmkga



ETyBUM fAcCU Hypnap axpatub onuw MyMKUH, 6y Hypnap caruTTan
Hypnap ae6 atanagu (13.5-pacm).

JacTtanap yKka aH4a OfraHfja b HyKTaHWUHT CTUTMaTUK TacBUPUHMU
xocun kunmanan. CuHraHfjaH KeluwH facTaHUHI KYypuHuwun 12.6-pacm-
parunpek 6ynaan. b HyKTaHWHI TacBMpPU UKKUTA (hOKan 4Yn3uk 6ynagu.
YnapgaH 6upwu(~™, K. 13.5-pacm) carutran HypfapHUHI CUHUWMKAAH
xocun 6ynub6, MepuaumaH TeKucauruga >kohnawagu; MeEpUANOHaNn Hyp-
NapHUHTCUHULWINAAH XO0CWUN 6YnaguraH WKKWH4YM okan umsnk (1TbT)
NepneHANKYNAp TeKUCAMKAA >Xohnawagan. TYFpU 4YuM3MKIN Oy UKKK
TacBup étraH 1Ba Ill okan Tekucnuknap CUCTEMaHWUHT 6OW TeKUCN-
rmgaH xap xun macogaga Typagu. LyHpgain kunmb, 6y xonga xam A
HyKTa counmnuw Tyraparum 6unaH tacsmpnaHagm, 6y TyrapakHUHT Waknu
3KpaHHWHI BasuaTura 60FAMK. | Tekucnukga couymnuw durypacum Me-
puanaH Tekucaurura nepneHaukynap 6ynraH TYFpu 4nM3nK Kecmacu
Tap3uga 6ynagu: Il Tekucnmkga counnuwl urypacm MepuamaH Tekuc-
nurupga étraH TYFpu Yynsukka aiinaHagu; | éunan Il Tekmcnuk opacupaa
étraH Il Tekmcnukpa coumnuw Qurypacu poupa waknuga 6ynagu;
opanukgaru TeKucnuknapga aca CoYMnMW (Urypacu aKCLEHTPUCUTETK
xap Xxun 6ynraH anauncnap waknuga 6ynagu.

Arap maH6a HyKTa amac, Kecma 6ynca, y xonga .tacBupnaHaérrad
KeCMaHUHI Xolnawunwmnra kapab yHuHr-tacsupu | éku 11l TeKUcnmk-
JIapHUHT Bupuaa MyTnako KaHoaTnaHapamabynuwmn MymkuH. Mepuguat
TeKWCAUKNapha XoinawraH KecManapHUHT TacBupnapu LU Tekmcnuk-
fa aHuK 6ynagun (by Tekmcnukga xap 6Mp HyKTaHUHITacBUPU MepuanaH
TEKMCAUIMa4a Xoinawagun) Ba gemMak, OYTYH UYUSUKHWUHI KOHUKapnu
TaceMpura Kywnnub ketagu; yKka nepneHiukynsp 6ynraH TeKMcauMkaa
étaguraH (Ba 6MHOGapuMH, XamMma MepuanaH TEKUCAUKNApUHU TYFpu
b6ypuak xocun kunub kecub YyTaguraH) éiinap (xankanap) waknuparu

13-5- pacm. Kus pactanapHuUHr acturmatusmu.

EMM — mepuaunosan kKecum; bT b T — mepuguoHan ¢okan uusuk; 155 —carurran  Kecum;
b —carnTtran okan uYusnK.



KecManap Wy BaxpgaH | Tekucnmkga &TyBUM KOHWUKapAW TacBUpP XOCUN
Knnagu. TaBcud aTunraH 6y xogucanapHu Hamonuw Kunmé KypcaTuil-
fa Kynai 6ynaguraH Typ 13.5-pacMHUMHT 4Yan 6ypuyarufa TacBupnaHrau.
TYypHM 0 HyKTa yKAa étaguraH Kunmb xonnawtupnod, 6mus | Tekmcnmkga
KOHLEHTPUK aiinaHanapHWHIr 03MU-KYMMU KaHoaTnaHapnu TacBUPUHM,
Il Tekucnukpa aca paguman YM3UKAAPHUHT TACBUPUHU XOCWUN KMNaMU3.
TYPHUHT Mapkasuil kucmugaru paguan Ba [JOuMpaBuil ymsnknap 6up
TeKncnukha 6uMp xmnga aHwWK TacBupnaHagu.

6. TacBUp TEKUCAUTUHMWHT arpumnaHumwn. 13.5
pacmpa TacBUpMaHraH Typ CTUTMaTUKAUKHUHT Aykonuwmn 6unaH 6upra
OfMa HYpNapHWHI fiHa 6Mp XYCYCMATWUHM Ky3aTulira .MMKOH 6epaau.
JKpaH mMabnym 6up BasuATAa TypraHga Typau Xxankanap TaCBUPUHWHT
aHnKAUrn (Ekn paguycnapHuUHr Y3 Y3yHAUTW Oyinva aHUKAUrun) Typ-
nnya 6Ynuun MyMKUH. bus akpaHHu cypub. 6Up KUCMNapHUHT TacBUpK-
HA  AXWunawmmms, 60WKa KUCMAAPHUHT TaCBUPUHU EMOHANALITUPKU-
WMMU3 MYMKUH. By TaxpubaHWHI KypcaTulinM4ya, TacBup ONTUK YKKa
nepneHAnKynsp 6ynraH TeKUCAUK 3Mac, 6anky 3ruaraH cupT 3KaH;
CUPTHUHT 3TUNTaHNWK Japaxacu MepuiuoHan factanap YYyH 60LKa,
caruTTan gactanap yyyH 6owka 6ynagu. 13.6-pacm 6y arpunaHuwxa-
pakTepuHu Kypcatagu: <30—cumcTemMaHuHr Yku, M 9 ,—ofma gactanap-
HUHT Yknapu, 05 — arpunaHmaraH TacBUPHWHI napakcuan pfacrara
MOC KefnyBuYu Tekucnuru, 08 T Ba 05" — TAaCBUPHWUHI MOC paBuwjaa
MepuaMOHan Ba carutTan Ofma factanap Tygainnum arpunaHraH cupt-
napu. 08T Ba 085 cuptnap an6arta 05 uumsmkka O HykTaga, AbHU
napakcman coxaja ypuHagu.

CuCTEMAHWHI acTUrMaTU3MW CUCTEMAHUHI KOHCTPYKTUB 3/IEMEUT-
NapuHW, AbHU CUPTNAPHUHT paguycnapuHu, CUHAMPUL KypcaTKuuna-
PMHW Ba cupTnap opacugarv macogaHu Maxcyc paBuwja TaHnab onuuw
nynn 6unaH Tysatunagn. Opatna acTUrmMaTMamMHU RYKOTULW 6mnaH 6upra
TaCBUP TEKUCAUTMHWHT 3TPUMAHUWINHA XaM RYKOTWWra xapakaTKuau-
Hagu; 6y x0Nn épyFnunKKa cesrup 6ynraH siccu cuptga aHWKTacBUpP X0CKUN
KMnuw Kepak 6ynaguradH qoTtorpaguaga ainHukca myxumaup. by tun-
parn axwuy ortorpahuk 06bHEKTUBAAPHUHT, ABHU aHaCTUrMaTAapHUHT

13-6-pacMm. TacBuUp TEKUCAUTUHUHI 3rpuNaHuLLNn.
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13-7-pacMm. TacBup AUCTOPCUACK:

a —o6ysunmaraH TacBup; 6 — ECTUKCMMOH AncTopcns; e — 60YKACUMOH
ancropeus.

Kypuw maligoHn aH4ya kaTtta (50' gaH opTuk) 6ynmb, ynap siccu Tacsup
6epaau.

B. TacBupnap pguctopcusacu. bywomgaH cucrtemara
KenaéTraH Hypnap CUCTEMaHWHI ONTWUK YKU 6unaH katTa Gypuyaknap
X0CWUN KUNraHga aHcusrnuHa Hypnap gacracufaH xocun 6ynaguraH Ttac-
BUpAA XaM fHa 6up HYKCOH 6YnuWKM MYMKWH. By HYKCOHHUWHI cababu
WyHAaKkn, 6yHaalh cucTeMaHUHr V KaTTanawTupuwmn 6ypyaknap karTa
6ynraHga facTaHUHT YK 6uMnaH CUCTEMaHUHT VKW opacuparu ypuyakka
60fnnK Ba GMHOGApPUH, TaCBMPHWUHI MapkKa3ugaH 4YeTura TOMOH Yy3ra-
pu6 6opagu. AbeppauusHUHT 6y Typu aucTopcus Aeb aTanagun Ba YHUHT
okmbaTmaa TacBup OGYIOMHUHI y3ura yxwaw 6ynmaid konagu. Auctop-
CUSHUHT TUNUK Typnapu (ECTUKCUMOH Ba 60YKACMMOH AgucTopcusnap)
13.7-pacmpga KypcaTunraH.

Ky3 6unaH KysaTuwjga [AUCTOPCUSA YyHYA KYN 3MEH KenTupmangu,
6UpoK ONTUK cCUCTEeMa BOCUTacKUAa Ya4vall Wlljapyu yyyH ulinatunagurat
TacBMpnap ONWHraHfga, MacanaH, reojesusafga éku aliHuUKca aspodoTo-
rpammeTpusaga guctopcua xypga xasau 6ynagn. LUYHWHT yyyH OyH-
fai uvwnapaa KynnaHunaguraH o6bekTuBnapgarn guctopcus axwnnab
Ty3aTunagu. MacanaH, KkapTorpagukK aspoTacBMpfiiap ONAW  YYYH
M. M. PycuMHOB XMCOO KUAraH AXWKW 00bEeKTUB Kypuw maingoHu 1201
6ynraHga 6ytomra TOMOH WYHanuwHW lHuKnawpaa 10" gaH owmaligun-
raH xaTo Kuiagu.

84- §. CucTeMaHMHI acummeTpuscu Tydaihnm xocun 6ynraH
acTUrMaTusm

CUCTEMAHUHT CUMMETPUSACUM CUCTEMAHWMHT Ty3unuwm Tydainm gac-
Tara HucbaTaH Gy3uaraH xonga acTUrMaTU3MHUHT aManuéT YuyH Xygaa
MyXuUM GYaraH 6up Typu HamoéH 6ynagu. b AaH 4MKaguraH Ba JMH3a
BOCMTacWUa WUFUNaAUraH Hypnap AacTaCHW TacaBByp aTalinunk. Nuru-
NYBYM [AaCTAaHWHT Aynura UMAWHAPUK NUH3a, SbHU KecumnapuaaH 6upu
(MacanaH, BepTUKan Kecumu) TYFpu TYpTOYpUaK, WKKUHUMCKU Aoupa



13-8-pacm. Lnnnugpuk
NUH3aHUHT  aCTUTMaTU3MU.

P5— caruttan Qokan 4u3uk;
PT —MepuanoHan hokan 4usnk.
Arap UNAWHAPUK NNH3ara loMa-
NOK Tewunknu gnadpsrma Kymnun-
ca, AgactaHuur Tyfpu TYpTOYp-
YaknuM Kecumnapu  Teruwnu an_
AUNTWUK Kecumnapra anmallagn®

6ynraH nuHsa kyamu3. LUyHAain Kunm6, UMAMHAPWUK NNH3Aa WUKKUTa*
rMHa CMMMETpUs Tekucaurura (BepTUKan Ba rOpU30OHTal CUMMETPUA
Tekucaurura) ara 6ynn6, yHWHr cummeTpms YKu Ryk; TywaéTtraH pgac-
TaHUHI cuMMeTpus YK 60p. bByHpail cucTemagaH yTraHga CUHraH
JacTaHWHT YKKa HucbaTaH CMMMETpUsic xam Oy3mnagwm, OGyHAa acTur-
MaTWK TacBup xocun 6ynagm.

ACTUrMaTWK fJacTaHMHI xapakTepu 13.8-pacmpaH KYpuHUG Ty-
pnbau. AcTUrMaTMK facTaHW YKKa NepneHAUKynsp 6yaraH TeKUCIUK-
nap KecraHja TyfFpu TYpTOYypuak waknmja 6up Katop Kecumaap Xocun
6Ynagn. P3Ba PT HyKTanapaa 6y Tyfpu TypTOypyaknap cucTemMaHUHT
CUMMETPUS TeKUCAMKNapura napannen 6ynraH TYFpu uYu3uknapra
(thokan umsmknapra) annaHagu.

WHCOH KYy31M XaM KYnuHYa MaHa LWyHAak TypAaru acturmatusmra
ara 6ynagu, 6y Xx0n KY3HWUHI CWHOB >XafABannapura 4msaunraH y3apo
nepneHanKynsp mnofiocanap CcUcTeMacuHM 6uUp XWa fapaxaja aHuk
Kypa ofMacnuru opkanum HamoéH 6Ynaau. by HYKCOHAaH Xo0noc 6ynuiu
YYYH KY3HUHT TyFMa acTUrMaTU3MUHW KOMMeHcauus KunaguraH uu-
NVHAPUK KY30WHaK TyTunagu.

flccu uverapara TywaguraH &nWnMnyBuYM facTa CMHraHfa acTUrMaTu3m
Xyaa ce3umnapnum HamoéH 6Ynagn (k. 108-mawk). Hypnap #ynura
YKKa HucbaTaH cummeTpuacu 6YnmaraH cucTtemagaH ubopaT npusma
KylinnraH xonga xam acturmatusm ounuHagu. LyHpain kunmnb, npusma
JAaCTaHWHI TOMOLEHTPUKANTUHW Oy3uln MyMKUH. By xon cnekTtpan
annapartfiap Kypullja kaTTa axamusaT Kkacb aTagu.HasapusaHuHT KypcaTu-
Wwn4a, arap npusma napannen Hypnap gactacupga typraH 6ynca, actur-
MaTM3M XOCUN KWNMaingu; npusMa OyHAan xolnawraHga yHra nufu-
NYyBYKN EKU EANNYBYM Hypnap TylwraHga npusama XOoCWUA KunaguraH Koma
xaM Wykonap akaH. lNpuamara TywaguraH Hypnap napannen Hypnap
6ynmaraHga npu3MaHuM 3HI Kam OfaupaguraH BasnsiTra Kynuw nynm
6unaH acTUrMaTU3IMHY MUHUMYMra KenTUpuW MYMKWH, NeKUH 6yHaa
KoOMa Rnykonmamngu.

85- 8. AnnaHatmsm. CuHycnap wapTu

OnTuk ykaa étraH 6upop 5 HykTa (13.9-pacm) yuyH ctepuk abep-
pauus nykotunraH, aeb apas aTanuk, gemak, 3HAUK gacTanap uwna-
TunraHga xam 5 HykTa 5' ra aHuWK akcnaHagu. bupok 6yHra kapab
CUPTHUHT YKKa NeprneHAUKynap paBuwpa 5 paH yTaguraH 4ofpok



0 KWUCMMW aHWK Ba 6y3unmac-

fjaH TacBupnaHagu, fAerad

UKp umkmaingu. bByHpalh 6

TYFPU TaCBUP ONULL YUYH CHUC-

TEMaHWHT Typnu 30Hanapun g 1
TacBMpHW 6Up xunja KaT-
TanauxTupuwmy Kepak. AKC
X0n4a 0 KUCMHWHI YKAa
8TMaraH HYKTanepuHH 3H-
AWK JacTaHWHT  Xxap Xun
KucMmnapy YkKAaH xap Xun macoafa TacBUpnaifn, SbHWU CT KUCMHUHT
YKAaH Talwkapupaa éTraH HyKTanapu yyyH TacBup CTUrMaTuk 6ynmaiigu.
Kyhingarn wapT 6axapunraHja cMCTEMaHWHT TYpAu 30Hanapu Tacsup-
HU 6Up XMnga KatTanawTupul Tanabum KoHAMpunuwuHu A66e TON-
raH:

13-9- prcm. CKCTCMaHWHI anfakaTukK HyKTanapu.

= x=y, (85.1)
n, 5Inun2

by epgaa Ba nN2— 6ylOM TOMOHAAary Ba TacBMpP TOMOHAArM MyXuT-
HUHT CUMHAMPULI KypcaTkuunapu, V = y~yx — KaTTanawtupuw 6Y-
A6, y ykaa éTraH HykTagaH 4YMkKaguraH Ba CUCTeMAHUHT VKW 6unaH
Ba M2 6ypyaknap 6unaH u4erapanaHraH Kywma HYypnapHUHT Xxap
KaHgal XypTu yyyH y3rapmac 6ynu6 KonaBepulln Kepak.
AG66EHMHT CMHYCNap WapTu aHUK TacBMp XOCUA KWAWLW YYyH GyloMm-
faH TacBupra 6opaguraH TYyNKWHNAp CUCTEMaHUHT Xap XWA 30Hanapu-

13-1C-pacMm. CuHycnap LWapTUHU YMKapuwira [oup.

naH asanap apku X0CWA KunmacgaH YTuwM Kepak, feraH uU3unk Ta-
NabHUHT HaTwxkacu akaHnurum 13.10-pacmpa kypcatunraH. Mynoxasa-
napuMmmn3 coafapok 6ynuwm yuyH 6ytom cugatmnga 5 M = yxpaguycnu
AvagparMaHuHr 4YanfjaH TylwagauwraH napannen pactanap 6unaH épu-
TUNaAuraH YOfPOK TewwurnHum onamus. 13.10-pacmfga ONTUK cCUCTeMa-
HUHT TYp/AU XU MKKW 30HAcu opkanu guadparmMaHuWHr TacBUpUHU be-
paguraH 6yHAail WMKKW facta KypcaTunraH: CUCTeMaHWHI MapKasuii
KMCcMU opkanu ytaguraH | pgacta (AXAUMT Yu3uMKnap) Ba 4YeTKU KUCMM
opkanu ytaguraH Il gacta (nyHKTMp um3uk). Arap | Ba |l gactanap>



HW BMp XWMN KaTTanawTupuw 6GunaH akcnaHTupca, A 2B 2 TacBup
aHUK 6ynaau; gemak, EpyfFauK TYNKUHAAPW CUCTEMAHUHT TYpAu 30Ha-
napupaH ytu6, JS12 Ba B2 HykTanapra 6up xun dasanu 6ynn6 kenagu.
A x Ba Br HykTanap, Xxyaau A 2Ba B2 HykTanap kabu, Moc paBuwifa
| WyHanuwpa TapkanaguraH TYAKUHHWHT cupTuga 6Tagu, SbHUM Oy
AyKTanapga TebpaHuwnap ¢asacu 6up xun 6ynagn. Il TYNKUHHUHT
B xpaH B.r ra 6opuwgaru nynm A “gaH A ara 6opuwgarn iynura kapa-
raHfa onTuk Wyn dapkura ara; 6y ¢apk Kyiugarura TeHr:

(BACN) — (C2A2 = AyATuMN-nN — 2y28'T U2-N2.

Il pactaga! xam A2Ba B2 HykTanapga TebpaHuwnap dasacu 6up xun
6YNMWnN yyyH Kyimparu wapT 6axapunuwm 3apyp:

(B.C,) - (C2A2 = 0,

AbHU
2yr5in n{ea, = 2y25Inun2en2
éKn
»1 5'M N1 = & _ y
n2$Tun2 n

(cuHycnap wapTu).

By aiiTunraHnapfgaH CcuHycnap lWapTura puos KuWAMHraHga VYkka
AKWH 8TraH HyKTanapHu sHNUK factanap aHnuKTacempnangmn, asbHu cucte-
mMaja koma abeppaumacu (82-8) bapTapad KMAUHIAH 3KaHAUTW paBlUaH.
ByHgaa Obypyak KkuiimMatnapu kaTTa OyAMwWIM MYMKWH, SBbHU facTa
anepTypacu YeknaHraH smac, O6MPOK Yy X HUHI KUAMATU XyAa KUWYUK
feb ¢apa3 KunumHagw.

Arap CUCTEMaHWHI WMKKana TOMOHUAAru MyXuT alHuU 6up MyxuT
6ynca, macanaH, xaBo 6ynca, y xonga nr = nr6ynné, cuHycnap wapTu

S5W A=A

51M n2 yl
KY.pUHUWra Kenagw.

Coepnk abeppauma nykotun-
raH Ba CWHycnap wapTura 6yi-
CyHaauraH WKKuW 5 Ba 5' HyKTa
annaHaTUK HyKTasap Ae6 artana-
an.
CucTtemaHuHTr ykuga Kyn ge-
raHga yd Xy®T anjaHaTuK HYkK-
Tanap* 6yauwmn MymkuH. LLyHUHT
yuyyH Oylom xamuwa 6upop Taii-
1311-pacm. CuHycnap waptu baxapu- RINA HYKTa AKWHNAR TaxXMITHaH

MMWMHW TPKWUPHG KYpuwpa wwnatuna-  Kkov1alladuran cucTemanappa an-
OWUraH CUMHOB GytoMWU. nnaHaTu3imMra pmoa Kunuw MyxXum

* Bypuyaknm kaTTanawTMpuwH 1 ra TeHr 6ynraH 6ab3n cucTemanapruHa 6yH-

,0aH MycTacHO (macanaH, ficcm Ky3ry), 6ynap YydyyH Xamma HyKTanap annaHaTuk
HyKTanapaup.



axamuaTra  ara. MWKPOCKOMHUHT 00bEKTMBM  MaHa  LWyHAan
cuctemagmp. XakKukataH xam, MUKpOCKonga KypunaguraH >Xxygaa
KNYMK OYOM Xamua O6beKTUBHUHI (POKANn TeKUCAUTUra AKUH Kyiu-
nagn Ba 06bEKTMBra XXyfAa 3HAMK gactanap tobopagn. Ab66e cuHycnap
WapTUHN MUKPOCKOMNAAPHUHT O0bEKTUBAAPUHU AXwWwnnaw HynnapuHm
TeKWupuwaa TabpudnaraH agu.

CuvHycnap wapTura Kai gapaxaga puosi KANMHFaHWHW aHMKnawra
WMKOH GepaguraH cogfa ycynHu xam A66e kypcatub 6epraH. by mak-
cagga 13.11-pacmpa KypcaTuiraH CMHOB pacmura cuctema opkanu Kys
6unaH kapanagu (ks 6y pacm 3KpaHra -Tywwupunagu), 6yHpa Ky3
CUCTEMaHWHI annaHaTuK HykKTanapugaH 6wpuga (J12ga) Typagu. Arap
CUHYyCnap wapTtn 6axapunraH 6ynca, y xofija cuHanaguraH 6yHOMHUHT
MKKWUHYM annaHaTuK AT HyKTajaH KeliMHAa wWyHAaalk BasusTM Tomnwna-
AVKK, Oy BasuATAa Kys3aTyBuUMra YHUHT TacBupu TYFpu Oypuaknu TYp
6ynné KypuHagw.

Ab66e 3ackum ycTanap scaraH Kyn MWKPOOGLEKTUBAAPHU TeKWMpuo
KYpnb, xamma AXwWKM 06BLEKTMBAApPAA CUHYCnap WapTu 6GaxapunraH
3KaHAUTUHKU TONAK. n B6ypyak 3T n = un aeb xmucobnaw MymKuH 6yna-
AWraH gapaxaga Kuumk 6ynraHga A66e waptu JlarpaHX — [enbm-
ronsl, Teopemacu (K. 74-8) 6unaH 6up xmn 6ynnb konagnm Ba fgemak,
Oy WwapT xamula amanra owupunagu. 3HAMK gactanap uwnaTuaraHaa
CMHYCNap LwapTura pmos KUAUW YUYYH ONTWUK CUCTEMA 3IeMEeHTNapuUHu
Maxcyc TaHnab olinawTupuw Kepak, WyHAa 6y wapT dakat TaiuHm
XY(PT HyKTanap y4dyyHruHa 6axapunagu.

86- §. CuHAMPULI KYPCATKUUUHUHT TYAKWH Y3yHAUrura 60rnuK 6ynuwin
Tycalinu naiigo 6yna”vraH abeppauyunsanap
(xpomaTuk abeppauuanap)

a. CuHAMpPpUMW KYpCaAaTKWMUYMHWUHT paHrra 60 F
AnkK 6ynuwu. [eomeTpuk ONTMKaga OYyHAAH ONAWH KWMHTaH
xaMMa 4u3manapga 6u3 CUHAMPUL, KYpPCAaTKUUYMHKU Y3rapmMac MukKLop
feb6 xucobnab Kengmk, xakmkaTga 3ca CUHAMPULL KYpCaTKW4YKM paHrra,
AbHU EPYFANK TYNKUHUHUHT Yy3yHAUrura 60fnuK.

By MyHocabaTHM 6upuMHYM 6Ynn6 3sKcnepumeHTAa HbIOTOH TeKwWu-
pn6 kypraH; y 1672 iivnga oK EpyFAMKHW Mpu3Mafa CMHraHza paHrim
Hypnapra (cnekTpra) axpaTuwra Joup Mawxyp TaXpubacuHu YTKas-
OU. EpYFAnK HYPUHUHT NpuU3MaZa CUMHUILMHM Ky3aTUW X03uprakagap
npu3aMa MOLLACUHUHT CUHAUPULL KYPCaTKMYMHU aHUKNALW Ba CUHAUPULL
KYPCAaTKUUYMHUHT paHrra 60fAMK OYNMWMHU (AMCNEepCUsHN)YpraHuiw-
HWUHT 3HT Kynai ycynnapufpaH 6upu 6ynmb kenmokaa.

1 HypHUHT npu3maga cuHuwn. TPU3MAHUHT CUHAMPUL Bypyaru
6yncuH (13.12-pacM); HYPHUHT Ofuw 6ypyarn /-KBC = B. MBM yu-
b6ypyakgaH W 6GypyakHM Tomamus:



MMP yybypyakgaH.
e = P14Y-Pr

LUYHWUHT Yy4yH
O- ar +a2-*e.

Hypnap iynm cummeTpuk (ax=

= a2 6ynraHga O6ypyak MUHU-

1312-pacm. HypHuHr npusmaga cumawn, Man o6ynagu (k. 112-mawk). by
Opuw 6ypuarn O = —e. Xofifa

n= (86.1)

51N */2e
By MyHocabaT ofaTfa TOHWOMeTp épAamuia YyndyaHraH e Ba OTT

bypyaknapra kapab n HW aHuKnawpja uvwnatuiagu.

Bus WYyNUHM TeKWwWpraH HYpAapHUHT TyWWUlW TEKUCAUTU Npu3mMa
Kuppanapura nepneHAUKynapaup; 6y TEKUCAWK MpU3MaHUHT 6oLl
kecummn feb atanagu. Arap Hypnap 60w kKecumra Kus Tyuwca, y xonaa
TYWWW Tekmcaurn 6unaH 6ow KecuMm opacuparn 6ypuyak KaHua KaTTa
6ynca, Hypnap wyH4Ya KYMnpoK CUHagw.

2. N HUHT X ra 6ofniuk 6ynuuw (gucnepcus). Laddod myxuT-
napfa X TYNKUH Y3YHAUTU KaMaiuwy 6unaH n CUHAMPULL KypcaTKuMuu
optagu. LWaddod xucmnap yuyH 6y MyHocabaT CREeKTPHUHI KypuHa-
AUraH Knuemuaa

nx—a b'X2+ CX* -} ... (86.2)

Wwaknuga 6ynagn. Kyn xucmnap ydyH
nK—a+ b;X2 (86.3)
MyHocabaT (Kowwn gopmynacu) kudosa kunagu; a, b, ¢, ...— mMoggaHu

XapakTepnanguraH Yysrapmac mukgopnap. byanraH kucmnap yudyH
Kowwu dopmynacu spamaign, xatto n 6unaH X opacugaru MyHocabat
rpagurn xam 6ysunagn (k. XXVIII 606).

TYNKWH Y3YHAUTUHUHT Typnu Xr Ba Xr Kuiimatnapura Moc KenraH
CUHANPULIW  KYpcaTkuynapuHuHr  (n\\— nyn) almpmacu pgucnepcus
ynyoBu xucobnaHagn. CuHMW ofaTaa CUHAUPULL KYPCATKUUUHUHT
X = 589,3 HM ra (HaTPUAHUHT SKUH TypraH WKKW capuk YuU3UFu TYN-
KWH Y3YHNUKNAPUHWHI ypTadacura) Terumwnu Kuiimatu 6unaH xapak-
TepnaHagwn; 6y kuiimat n0 6unaH 6enrunaHagm. Aucnepcma Yn4oBu

nf - nc
alivpma cugatupa TabpudnaHaguraH ypTaua gucnepcusgup, 6y epga

nfF Kuiimat X = 486,1 HM ra (BOAOPOAHWUHI KYK 4M3ufu, F) Ternwnm,
Mc 3sca X = 656.3 HM ra (BOAOPOAHWHI KU3WNI uun3nufu, C) Terunwnu.



KynuHya cuHAMPYBYM Mogda HuUcbuMii gucnepcma KatTanuru 6unal:
xXapaktepnaHagu; Hucbuii gucnepcus [eb
nF—nc'
no'~ |
Hucbatra antunagn, 6y epga n A Kuiimat X = 589,3 HM ra Teruwnu.

Amanga wuwnatunagurad kaTtanornapga ofatga Hucbuil gucnepcusra
Teckapu 6ynrad
V —
n—nC

mMukgop 6epunagmn, 6y Mukaop gucnepcus KoahpuumeHTU KM A66e COHU
ne6 atanagu. Aucnepcusicn KNUMKOGYNraH MOAAAHWUHT AUCMepcUs Koag-
duumeptn KatTa 6ynagu (macanaH, dnawooputga v = 95); gucnepcuscu
KatTa 6ynraH mogganapHuHr V.cu Kudyuk 6ynagu (ofup wuwa HaBna-
puga r= 20). Opatga (neKMH xamuwa 3amac) AUCMepcus CUHAUPUL
KYpCaTKMYMHUHT YypTaya KuiiMatu opTuwu 6unaH 6Gupra opTagu.

WnwanapHUHT  AUCMEPCUACU  YNapHUHT  COAMWITUPMA OFUPANUTK
opTuWwKM 6unaH opTnd 6opagu. LUMWAHUHT OFUP HaBAAPUHWUHT (PAUHT-
NapHWHT) AUCMEepCUACH KaTTa, eHrua  WuwanapHUHT (KPOHNAPHUHT)
aucnepcmacum KMuuk 6ynagu. Xo3mpru BakTAa WWLWanapHUHT Typau
HaBnapu xyga kyn (k. 11l4-mawk). .

6. AXpomMaTWnK npu3amanap Ba TYyfpu Kypuu
npunamanapwu. [Aucnepcuaga dapk 6opaurmgaH GoinganaHmo,
CUHULIHN RYKOTMAachaH XpOMaTU3MHM KOMMeHcaumanaw MyMKWH (axpc-
MaTWK npu3manap) Ba AucnepcusiHu nykotmacgaH HypnapgaH OUPUHUHT
OrUWNHM KamaiTupuil éxknm 6yTyHnaih KomneHcauusanaw MyMKWUH (My-
pakkab npusmManap Ba TYFpu
Kypuw npusmanapu). byHpaai

npuamanapHuHr TY3UAULWN
13.13— 13.15-pacmnapga Kyp-
caTunrax.

AXpomaTuK npusmaga Awuc-
nepcuss  KOMMNEHCALUWUSNAHTaH,
HYPHUHTOFULIW KamairaH 6yn-
ca-ga, p2—d! mukgopga Kon-
rai (k. 13'13_PaCM)' 13.14- 13-13-pacM. AXPOMAaTWK MpusManap XypTu

13.14-pacm. Mypakkab pnuHT
cnekTpan npusma.



13.15- pacm. Tyfpu KypuLu
cnekTpan npusmacu.

pacmja KypcaTunraH wypakkab cnektpan npusmajga Aucnepcus
aHuya KaTTa, YYHKWU PANMHTAAH AcanraH WYKU Npu3MaHuHT CUHANPULL Byp-
yarn kaTTa; Talku éknap opacugarn 6ypuyak yd éknu ogaunii npusmanap
farura kKaparaHfja yH4ya kKatta 6ynMaraHu y4yyH, Mypakkab npusma-
HYPHU Kam ofaupagn.KpoHaaH acanraH KonnamanapHWUHT 60pANTY NYKK
NPU3MaHUHT CUHAMPULW OGypyarnHu opTTupagun, 6y 6ypuyakHu Tyna
MYKN KaWTULW Xoamucacu opTTUpu6 tobopmain Typagu.

13.15-pacmMga TYFpu KYypull npu3mMacu TacBMpfiaHraH. ax Ba aa
bypuyaknapHu xampga Ba N2 CUHAMPWL KYpCcaTKUYNapuUHU Termu-
nnya KUNMG6 TaHNab onuw ynm 6unaH Mabaym 6up TYNKUH Y3YHIUTUTA
MOC KefyBUYM 6Mpop HYpHU NpusMafaH CuHMai yTaguraH (K. 113-mawk),
aucnepcusacu aca kKatta 6ynmb konaguraH Kuau MYMKWUH.

B. XpomaTtTunuk abeppauywns Ba JNIMH3anapHwu”
axpomaTusayuumanaw. JIMH3AHUHT DOKYC macogacu

(86.4)

MyHocabaT 6unaH aHuknaHagu, 6y epga N — HUCOMIA CMHAMPULL KO3(-
hUUNEeHTN.

WyHpah kunmb, N kaH4ya KaTTa 6Yynca, TaiMHAM GUP NUH3A YUYH

(AbHM TalnHAN Ba Kr YUYH) / wyHua Knu4nk 6ynagun; WYHUHT YUYYyH

Ba3MATHUHI XpoMaTuK abeppaumacu (Eku 6owwkava aWTraHga, 6ylinama
XpomMaTuK abeppaumnsa), AbHU HYKCOH nanjo 6ynagu; 6y HYKCOH Ty-
thailnn xaTTo mapakcuan Hypnap Y4Y4yH Xam MOHOXpOMaTuk 6ynmarad
pacta YKHUHTr OrOr kecmacu 6Yinab 6up katop ¢okycnapra ara 6y-
nagn (13.16-pacm, Xxyga cogganawtupunrad). LyHra MmyBojuk pasuLu-
fa YKOary HykTa paHrnM goupanap 6unaH TacBupnaHagu, YNapHWUHT
HUCOMIA KaTTaNUrn 3KPaHHWHT TyTraH ypHura 60fnuk. LLnwaHuHr guc-
nepcuacum KaH4ya Kuuuk 6ynca, 0X0.2 6yiinama xpomaTuk abeppauus
WYyHYa KW4YuK 6ynagw.

HbloTOH Y31 yTKasraH taxpubanapra acocnaHmb, axpomartusauus-
naHraH cuctema xucobmpa KaTHalWyBYM HWUCOWIA AMcrepcus KaTTanuru
nuH3anap Matepuanura 60FAMK 3mac, fAeraH xaTtora Wyn KyiraH Ba

13.16- pacMm. OpaNANUH-
3aHWHI XpoMaTuk abep-
paumscum.



WYHWUHT OKMbaTMia axpomaTuK NuMH3anap fcawl MyMKWH 3Mac, ferad
xynocara kenraH. LUyHra myBogukK pasBuwga HbIOTOH acTpoHOMUSA
nwnapuja pednektopnap, fAbHWM KakTapyB4YM ONTWMKANM Teneckomnnap
KaTTa axamuaTra ara 6ynuwmn Kepak, Ae6 xucobnaraH. bupok dinep
KY3HWHT ce3nnapnu xpoMmaTuk abeppauusacu™* nyk akaHauMrura acocnaH-
raH xonga, CMHAMPYBYU TYpAU-TYMaH MyXuTnap MaBXyanuru Tyrpu-
cmga GuKp aWTAM Ba NMH3AHWHI XpoOMaTWK abeppauusicMHn KaHpgain
KUanb TysaTull MYyMKUHAUTUHKU Xucobnab kypcatau. 1757 nAunga
LdannoH 6upnHuM axpomaTuk Tpyba fcagu. X03Mpru BakTAa CUHAUPULL
KypcaTKuum Ba Aucnepcuacu Typnumuya 6GYAraH wWwuwanapHUHTr YHnab
HaBnapu 6op, Oy aca axpoMaTuUK CuUCTeManap Xucob Kunuwira KeHr
UMKOHUATNAP spaTub 6epagn. YnbTpabuHadwa EpyFaukKka MymKan-
NaHraH cucTtemanapHu axpomaTu3auus KuUauw KUAUHPOKAUP, “TYHKM
ynbTpabuHagwa HypnapHu YTkasnwb tbopaguraH mopganap yHya kyn
amac. KBapL Ba batoopuT €KW KBapL, Ba TOW Ty3fAaH axpoOMaTUK NNH3a-
nap Acawra mysagak 6ynMokaa. .

Opanii axpoMaTuK NMH3aHWHT ofatgarvya Tysunuwm 13.17-pacmpaa
KypcatunraH. KpoHpaH sicanraH WKKW ékfnama KaBapuk /SuH3ara Te-
ruwnmya xucob KUAMHraH Ba (QAWHTAAH fcanraH COYYyBYM NIMH3A KY-
wunagn (énuwtnpunagn) (k. 1l4-mawk). Kywumya AnH3a 6UMpuUHUM
NWH3aHWHT POKYC MacogacuHW OpTTMpagu. ByHAa Kyunupok CUHAUPU-
naguraH (TYNKUMH Y3YHAUTU KWUCKA) HYpRapHWUHT JOoKyc mMacogacu Kyn-
poK opTagu, WYHWHr yuyyH 06 ¢okyc OK okycra kaparaHga Kyn-
pok cypunagu. [MapameTpnapHu Mocnab TaHnab onuw opkanu 6u3
UKKN (BKM XaTTO YY) TYNKWH Y3YHAUTUHUHT (DOKYCNapUHW ycTMa-ycT
TywaguraH Kunamu3. Bupok LWuWWanapHUHI 3aMOHaBWUiA HaBfapu Ky-
puHaguMraH xamma Hypnap Y4YyH (OKycnapHu YCTMIA-yCT Tywiumpuwira
UMKOH 6eponmaéTup, HaTuWXxaga KONAMK XpomaTu3m nahgo 6ynagw,
Yy WKKMnamuun crnekTp Aeb atanagu. HOnka nuH3anapga Typau TYAKUH
Y3YHAUKNAPU YUYYH (OKYC BasUATUHWHI YCTMa-ycT Tywuwun ¢okKyc
mMacoanapuHu TeHrNaWTUPUWHKA, ABbHW TYAMK axpomaTusauusaHu
6ungupagn. KanuH nuH3lanapga (cuctemanapga) oOKycnapHUHr ycTMma-
YCT TywWunwWwmn ¢GoKyc macodanapuHUHr 6up Xun 6YNraHnMruHm eungup-
mMangu, YyHku ¢gokyc macoanapu 60w TekucauknapgaH 6ownad xucob-
naHagun; 60w TeKUCAUKNAPHUHT BasuATM 3ca TYPAU TYNKWUH Y3YHIUK-

* Acnupa Ky3HWHr xpomaTuk abeppauumsacu yH4yanuk o3 amac (91- § ra conuw-
TUPUHT).



napy yuyH Typauvya 6ynmwm MyMKuH. ®okyc mMacoanapuHUHI apk
KUAUWW TYpPAU TYNKUH Y3YHAWKNAPW YYYH KaTTanawTUPULHUHT (apk
KANUWKWHN 6ungnpagn, Wy cababnu yeknu ynyamam 6yromnap TacBupu
yeTura paHrav Xowmns Tywaan. By UKKMHUYM XpOMATMK XaTo KaT Tanawl-
TUPULLTAPHUHT XpoMaTUK aiiupmacu feb atanagm, 6y XaTOHM Ty3aTuLl
YUYYH Maxcyc xmcob yTkasumw Kepak. bBytomravya 6ynraH macoa xap
KaHfalh 6ynraHfa MKKana XpoMaTWMK XaTocu TysaTuaraH cucTemanap
cTabun paBvwfa axpoMaTusauusnaHraH cuctemanap fAe6 artanagu.

Busyan KysaTuwpga wwnatunaguradH cuctemanap (tpyba) axpoma-
TuzauusnaHraHga Kusmna Ba KYK HYpnapHUHT (kc = 656,3 HM, fF =
= 486,1 HM) hoKycnapu ycTMa-ycT Tywaaun; ¢goTtorpadpuaga vwnatmna-
anraH cuctemanap (otorpaguk 06bHEKTWMBAAP) CeHCUMbUNM3aLManaHraH
(hoTonnacTMHKara Kyynu tabcup KypcataguraH kc>= 434,1 sab =589,3
HMTYNKWH Y3YHAUKNAPUHWUHTDOKYycnapu 6upnawagural Kuanb axpoma-
TusaymnsnaHagu.

Mukpockonusga A66e (18876 ii.) anoxpomaTanapHu >XOPWii 3TAW,
6ynap obvekTmBnap 6ynub, ynapfa yd4 HaB HypAapHUHI (oKycnapu
6upnawmnb KeTraH Ba Typnu paHrnapra termwnum cepuk abeppayus
nykoTunraH (ogatga cdepuk abeppauusHUHT cdepoxpomMaTuK abeppa-
uma peb aranaguraH xpomaTuWK aiupmacu WYKoTunraH). ABGOGEHUHT
anox™omMaTanapu axpomaTanapra HucbataH aHya asan; axpomartanap-
fa 3ca WUKKM HaB Hypfap KoppekuusnaHraH. AnoxpomaTanapfa Kona-
OWTaH UKKWMHYM XPOMaTWK XaTo (SbHM KaTTanalwTUPULINApPHUHT XPO-
MaTUK aiinpmacu) MMKpoCcKonga Maxcyc okynapnap (KOMneHcauuoH
oKynsapnap) vwnatuw nynu 6unaH AykoTunagw.

KyngaH-kyn abeppauusnap Maxcyc paBuwiga Xucob KUAUHTaH My-
pakkab onTUK cucTemanap dcaw nWynu 6unaH 6aptapad KMAMHULWKN KO-
puga aiTunraHnapgaH TywyHapnu 6ynaan. bupok xamma HyKCOHMapHK
6apaBapura TysaTull Xyfa MYLWKYn Ba xaTTo Xan Kunambé 6ynmangurad
mMacana 6ynu6 Konuwm MyMKUH. LLUYHUHT yuyyH KynuH4Ya mMabiaym 6up
MaKcagra mMymkannaHraH onTUK CUCTEMaHW XMCO6 KUNULLAA KeNuLwmuMra
nyn kyrWunnaguw. byHpa ongumusra KywWunraH macanaHu xan Kuauwpaa
3Hr XaB(hnu 6YynraH HYKCOHMap Ty3aTwnu6, 60WKanapuHUHI KUCMaH
nykoTunuwun 6unaH KaHoaTnaHagu.

MacanaH, acTpoHOMUK Tpybanapra kyiunaguraH o6beKTUBNAP
YUYYH CUHYycnap lwapTtura puos KWAWW Ba MalgoH MapKasuparum Hyk-
Tanap y4YyH ctapuk Ba XpomMaTuk abeppaumsanapHu RYKOTUL MyXWUM-
OVp; MabNyMKU, acTPOHOMUK Tpy6anapga YKKa SKWH XoWnawraH Hyk-
Tanap MaH6a xucobnaHagu; KeHr Kypul MaiJoHWHW cypaTtra onuuira
MYmXannaHraH MUKpoo6bEKTUB Ba (HOTOO6LEKTUBAAP YYYH CUHYycCnap
WwapTura puos KuauligaH Tawkapu, MaidgoHHM 6y3aguraH abeppauns-
napHun (guctopcus, MangOHHWUHI 3rpuaaHULLN Ba X0Ka3ofapHu), LWy-
HUHTAeK XpomaTuk abeppaumsaHu WYKOTULW 3apyp. PaBwaHaMru kKam
6ynraH OytoMnapHM KysaTuwga uwnatunaguradH 006beKTUBAAPHUHT
HUCOWMIA Tewmnrn MMKOH 6opuua KaTTa 6ynuwmn Kepak, 6y X0nga 3HAWK
facTtanap 6unaH uw KypraHga Mykappap paBuWfja to3ara Kenagurad



'‘6ab3n abeppauusnap 6unaH mMypoca kunuwra TYFpu Kenagu. Busyan
KysaTuwga Ba qoTtorpadpuaga vwnatunagurad acbobnapga xpomaTusm
TYpAnM Xun crnekTpan coxanapra mymkannab Tysatunagu, 6yHaa Kys3
CE3rMPANTUHUHT  MAKCUMYyMM CMEKTPHUHT  Capuk - AWKWA  KACMUAa
8TraHu, (QoTONNAacCTUHKANAPHUHT CEe3TUPAUrM 3ca CNEKTPHUHI fHaja
KMCka TYNKWUHAW coxacura TOMOH CypuaraHu 3bTubopra O/SHHaawu.
CnekTpan annapaTt KO/JMMaTOPWHHHI 00BLEKTMBM XpomaTuK abeppa-
uMagaH xygpa axwmnab xonoc KUAWHraH 6ynuwmn, KamepaHWHr o6bek-
TUBM 3Ca Xe4 axpomaTusaymnanaHmaraH 6ynuwm mymkuH, 6upok 6yHaa
KWa facTanapHWHI acTUrMaTM3Mu Ba KOMa Xyja 3apapauvpup; ogatja
CNeKTporpatHUHIr ONTWK cucTemacu OYTyH cudaTmga WwyHAan xucob
KWNUHAANUKKN, YHUHT 6MP KUCMUHUHT  KaMUUUTU UKKUHYH KUCMU XK-
cobura 6MpmyHYa KoMneHcauusnaHagu.

X1V 606

ONTUK ACBOBJIAP
87- 8. OAwunadparmanapHuUHr ponu

Pean onTuk cnctemanap TabCcup 3TYBUYM Hypnap AaCTaCUHUHT KeHr-
AT MabayMm fapaxafa YeknaHraH OynraHfjarvHa KOHWKapnu tacsup
6epagn. [LacTanapHuHr oumnuw 6ypuyaru (anepTypacu) xap kaHpaah
o6ynraHfa xam fccu 6YHOMHUHI TacBUPWHWU TYFpu Gepa onaguraH mnpean
cucTeManap yuyH xam JAacTaflapHUHT 4YerapanaHraH 6ynuwm Myxum
axamusaTra ara.

Ky3oiiHak TakkaH Kk TakMaraH ofam Ky3u, qoTtorpaduk annapart,
NPoeKLMOH annapaTt Kabu xap kaH4alh ONTWUK cUcTeMa acnnfa TacBUPHMU
Tekucnukfaa (3kpaH, otonnacTuHkKa, KY3HUHT Typ napgacupa) 6epaau;
bytomnap aca kyn xonnapga yd ynuosau 6ynagu. bupok xatto upean



cucTemMa xaM 4verapanaHraH 6ynmaraHmga ydv yn4oBanm GYHOMHMHI Tac-
BUPUHN TEKUCNMKKa TylwuMpMmaraH 6ynap 3gu. XakukataH Xam, yu
YN4YoBAWN OYHOMHWHI ailpumM HykTanapu ONTUK cucTemagaH Typ/au maco-
(hanapfa Typagu Ba Oy HykKTanapra Typau KyliMa TeKUCAUKAAp MOC
Kenaan. EpyfnaHyBuu 0 HykTa (14.1-pacm) EE TeKUCAMKKA KywiMa
6ynraH MM Tekucnukga aHuk 0' TacBup 6epagn. Bupok A Ba B HyK-
Tanap A' Ba B' HyKTanapga aHuk TacBup 6epagu, MM Tekucnukga
3ca ynuamnapu jgactanap KeHrIUTUHWHT  derapanaHumnura 6GOFAMK
6ynraH épyf poupanap 6ynmb6 npoekuyusnaHagu. Arap CUCTEMaHu
Xeu Hapca uyerapanab TypraH 6ynmaca 3gu,y xonga A Ba B faH YMKKaH
pactanap MM TeKUCAMKHW Gup Tekuc éputraH 6ynap.ibHU GYHOMHUHT
Xe4 KaHaah TacBuMpu Xxocun 6ynmaraH, YHuWHr EE Tekucnukpa étraH
allpuM HyKTanapuHUHT TaCBUPUTUHA Xocun 6ynraH 6ynap 3gu.

[JacTtanap kKaH4ya MHruyka 6ynca, hasoBuil 6YHOMHUHT TeKUCAMKAArn
TacBUPMU LWyH4Ya aHWK Oynagu. AHUKpOK alTraHga, Tekucnumkga aso-
BWUIA OYIOMHUWHT Y31 3mac, 6ankum OYHOMHWHI cucTemara HucbataH MM
TacBMp Tekucaurura kywmMa 6ynraH EE Tekucnumkgarm  (Kypuama
TeKUcnurngarn) npoekymsicmpaaH mbopat 6ynraH siccu maHsapa TacBuMp-
naHagn. CucTeMaHUHr HyKTanapuaaH 6upu (ONTUK acb60BHUHI KupuL
KOpPaYMFUHWHT Mapka3u) npoekuus mapkasu 6ynagu.

88- §. Aneptypa gmadparmacu, KuApWL Ba UUKMLL KOpayukiapu

WyHpalh KMnmb, 4erapanoBuu puedparmanapHuHr 6opaurm  xap
KaHfali onTuK acbcb yuyyH MyXUMAUP; NMH3a YpHATUATaH rapauil yvera-
panoBun guagparma Xu3mMaTuUHU YTalau; TaCBUPHUHT aHUKAUTKU, pacM-
HWHI TYFpUAUTM Ba acb606HMHI EpuTuW Kyuu guadparmMaHWHr KaTTa-
nurn Ba BasusaTUra 60rnuK.

ONTuK cucTemrfiapja facTaflapHWHI 4yerapanaHuiun, yMymaH aiT-
raHga, OYHMHUHT Typnu HykTanapupaH kKenaétraH Hypnap Yy4yH Typ-
nnya 6Ynagn. ABBano, OYIOMHUHI yKaa éTraH HyKTanapupjaH Kenaét-
raH gacTafapHWHI YerapanaHuWMHWN KYpUb Ynkammns. BYIOMHUHT ONTUK
cuctemMa Ykupa éTraH HykKTacugaH KenaétraH wulwaaTWAyBYM Hypnap
factacuHuM 4erapananguraH guadparmaanepTypa guadparmacu geiu-
nagu. tOkopuga anTné yTuaraHugek, GUpop SMH3aHUHT rapguwm éku
maxcyc BB pauaparma aneptypa fuagparmacu xumsmaTuHu YTangu;
*~  °[lparma vwnatunraHga y épyfnauk gactanapuHu nuH3anap rap-

"e\y Kyunupok uerapanaigu. BB aneptypa Auacgparmacu
B NTUK CUCTeMaHUHT (14.2-pacM)aiipuM KOMMOHEHTa-
wa Kylinnagum, 6MpoK yHU cuctemafaH ONAuHra
”yca xam 6ynagu.
*\>armMacuHuHr y3n 6ynm6 (k. 14.2-pacm),
CUCTEMAHUHT OJIfUHIN Ba KETUHIU
xonga BB faH yTraH xamma Hyp-
KBa akcuHya, fAbHM BB, B/Br,
eaCl aKTUB fJacTanapHu uera-



14.2-pacm. BB —anepTtypa pAuvadparmacn; B\BX— CUCTEMaHUHT KupuLL
Kopaunfu Ba MN2B2 — ymkul Lopayunsu.

panaingn. XakukataH Xxam, Bx HykTa (4eTKM HyKTa) Opkanu yTrad
Hyp an6aTTta mMoc B HyKTagaH yTaguw, YyHKW Oy HyKTanap 6up-6upwura
KYLumaanp.

XaKUKUATEWMKNAPHUHT €KW ynap TaCcBUPNApUHWHI  cucTemara
KnpaéTraHjacTaHu xamMmaZaH KyuynnpokyerapanawguraHu, SbHU ONTUK
YK 6unaH OylOM TEKUCIWUIM KeCULITaH HyKTafjaH KapanraHfa aHr KM4YuK
6ypuyak ocTuia KypuHagmraHu kupuw uopauusu geb atanagu. Cuctema-
JaH 4YnkaéTraH gacTtaHu derapanaiguraH TewWK €KW YHUHT TacBupu
UMKUL Kopauufu feinnagn. PaBlUaHKWM, KUpULW Ba YMKULL KOpaunk-
napwn 6yTyH cuctemara HucbataH Kywma xucobnaHagu.

Bupop Tewwuk (ONTUK cucTemMa rapauwin, Maxcyc aguadgparma) éxu
YHUHT TacBupun (XaknMkKuii KM MaBxyM TacBUpU) KUPUL KopadnFu 6yna
onagn. bab3m Myxum xonnapga TacBupnaHaguraH OyOM EpuUTWATaH
TEWMKHUHT Y31 (MacanaH, CNeKTporpaHUHI TUpKKULWKN) 6ynagm, 6yHaa
TEeWNK y3ura AKUH XoinawraH EpyFnnk MaHb6ampaH 6esocuTa EpUTH-
nagn ékn éppamum KoHpeHcop 6unaH éputunagu. byHpali xongaxo6ii-
nawmwmnra kKapab Kupuw Kopaumfu pPOAMHM MaHBGaHWMHI  yerapacu
(14.3-pacm) €KW YHWUHT TacBMPWUHWUHI 4erapacu (14.4-pacm), KM KOH-
feHcopHUHT yerapacu (14.5-pacm) Ba xoKaszonap yTangw.

Arap anepTypa Aguadparmacu cuctemagaH onagnHaa étca, y Kupuul
Kopauufu 6unaH 6up xun 6Yynagun, YUKW KOopaymFu acaguadparma-
HUHT Oy cucTemagarum TacBupu 6ynagu (14.5-pacm). Arap anepTypa
Avadparmacu cuctemagaH K'eTvHaa 8Tca, Y YUMKULL KopadyuFum 6unaH 6up
XUn 6ynagu, Kupuw kKopauyumFum 3aca guadparmMaHuHr 6y cuctemagaru
Taceupu 6ynagn. Arap BB anepTypaguadparmacu CUCTEMaHWHI uumja
érca (K. 14.2-pacM), YHWHT CWUCTEMaHWHT ONAWHTKU Kucmuparun BABA
TacBMpM KWUpULL KOpayufu 6ynmnb, cuMeTeMaHWHI KEeTUHIM KucMmuparu
B 2B 2 TacBUpPK UMKULW KopauuFu 6ynagn. OnNTuK YK 6unaH 6ytom Te-



14-3- pacM. EpyfanK MaHBAMHMHI Yerapacu CUCTEMAHWUHT KUPUL KOpPauufFu
XU3MaTUHU yTaingu.

14.4-pacm. Epyfnnk ka>6ru TECEMPUN UHT Yerrprcy CUCTEMaHUHT KMpWLL Ba ui-
Kr KOpPbFUUM XK3MITUbW YTaikau.

14.5-pacM. KCHAEr.Cop /IMH3AaCMHWHT Yerapacu CUCTEMAHUHI  KUpWLL
KOpauuFn XU3MATUHM yTaiigu.



KUCNUTW KeCWUWTaH HyKTafjaH KapanraHja KUpUL KOOAYUFUHUHT pa-
ANyCcU KypuHaguraH 6ypuyak anepTupa GypHaru geinnagun, YK 6unad
TacBMP TEKMUCAUTW KeCWWTraH HyKTafjaH KapanraHfja 4YMKuULLIKOpauu-
FUHWHT paguycn KypuHaguraH 6ypuyak npoekumsi 6ypyarm €kum 4mkuLu
anepTypa Gypuaru geinnagu.

89-8. K/ puw MalifOKUHUHT "“Kadparmacwm.
Noknap

AnepTypa guagparmacu, 6MHO6GapUH, YMKWLI Ba KUPULL KOpPauunK-
napu akTUB JacTaNapHUHT 3HUHU (TEWWKHW) aHuFnaigun, SbHU ynap
TaCBMPUWUHT aHUKAUTUTA Ba aCOOOHUHT EPUTULL Kyuynra TabCup Kunagu.
BUpok OYIOMHUHI xap KaHAal HykTacumaaH YMKKO, KMpuULI Kopauufu-
JaH YTraH Hypfiap OnNTUK CUCTeMa OpKanu yTaBepmaigun, 6MHOGApUH,
ynapHu cucTema TacBupnaliBepmaiign. XakukataH xam, M HyKkTagaH
ynkkaH pgacta (14.6-pacm) CUCTEMaHWHI ONIAMHIW NMH3aCUAaH MYTNaKo
yeTnab yTagM Ba NMH3a M HyKTaHuW TacBupnamaingu. N HyKTajaH yuuk-
KaH fjacTa 3ca eucTemMagaH KuWCMaH yTagu Ba TacBup 6epaju, NeKuH
TaCBUPHUHT EPUTUATAHNUTYA KamasgnW, YYHKW AACTaHWHT 6UP KUCMUHK

NVH3aHUHT Tapauwmn TyTnb Konagnm (6UHbelwnpscul). HyKTajaH
unkKmMb cuctema opkanu yTaguraH facTaHWUHI 3HWM Ykaarm 0 HyKTafaH
ynkKaguraH pacTaHUHr 3HW 6unaH 6up xun 6Ynagu.

Kypn6 ytmnraH xonga eucTeMaHWHr KYypuw MangCHKHWU ONAWHTU

NWH3aHWHT rapauwuy yYerapanagun; 6clwka xonnapga Kypkw Maigo-
HUHU CUCTEMAHUHT 6OLIKA KMCMIapyu 8KW Kypuwl MCAJOHUHUHT Maxcyc

14-6- pacM. Hypnrp ArcTrcuMHU GYKMHUMLT YKAaH —Tallkapuparu HykTanapupaaH
uerapanaliu.



14-7-pacM. Kypuw MailfOHHHUHT 55 pauadparmacu, cucTeMaHuHr 5,5, Kupuw
NIIOKH Ba 5251 ynumw /OKKU-

Auacparmacu yerapanangn. Knpuw KopauymFUHUHI MapkasugaH kapan-.
raHga ONAWMHIM NUH3AHWUHT KOHTYypuaaH €ku auvadparmanapgaHéupop-
Tacu TAaCBUPUHWHI KOHTYypupaH Kaiicu 6MpUIHT KMUYMK 6ypyak ocTuia
KypuHuwMUra kapab kypuw mMaligoHW ONAUHIU NWUH3AHUHT KOHTYpW
6unaH ékn agnatparmanapfgaH 6MpoOpTacUTACBUPUHUHTKOHTYpPU GunaH
aHukKnaHagu. Pean &k TacBupnaHraH 6y KOHTYpP Kupuw gapyacu Eku
Jkmpuw nokn (14.7-pacmpga 5°5”) peb atanagwm, TacBupw NOK 6ynrad
Anadparma aca Kypuw MahgoHWHWUHT gunadparmacu (14.7-pacmpa 55)
6Ynn6 xusmaT Kunagw.

Kupuw AIOKUHUHT ONTUK CcUCTemMajaru TacBUPWU UYMKULL JIHOKM
(14.7-pacmpa 5 5.,) ne6 atanagw.

AnepTypa AuadparmMacMHWHIr MapKasujaH yTaguraH Hypnap 6o
Hypnap Ae6 atanagu. bow Hyp KUpuW Ba YUKW KOPAYUKAAPUHUHT
MapkasnapugaH xam YyTagu, YyHKU Oy HyKTanap aneptypa guagpar-
MAacCMHWHI MapKasu 6unaH Kylwma HykTanapaup.

Bow Hyp kuMpuw Kopauufura TasHagmraH Ba yuu OYylOM HyKTacmia
6YnraH KOHYCHWHI (Hypnap KOHYCWHWHI) YKW xucobnaHagu (14.6-
pacMpa WTpuxnab KynunraH coxa). Arap OYHOMHWUHI YKAaH TalkKa-
puga éTraH HykracujaH KenaétraH 60W Hyp KUPUL NHOKWHUHT 4YeTura
Terca, y xonga cuctemagaH ykaa €TraH HykKTafaH YMKKaH factara Huc-
6aTaH HYpNapHWHI TaxMUHaH apMu yTagu. 1l4.7-pacMpaH KYpUHWLWIK-
Yya, 52 Xkupuw nokn P HyKTafaH YMKKaH xaMMa HypnapHu TyTu6
Konagu; Kupuw nwoku 6YynmaraH xonga aca 6y Hypnap BAB~ kupuw
KOPAaYMFUHWUHT OKOPUTM ApMugaH yTub ketraH 6ynap 3au. LUyHuHr
YUYYH P HyKTa TaCBUPUHUHT EPUTUATAHAUTU YKAa ETraH HyKTa TacBupwu
AKMHUAarn EpuTUAraHNMKAaH TaxMWHAH WKKW MapTa Kam 6ynagu.
BrHOGapuH, KWpWUW NKOKWHUHT 4YeTnapura TeraguraH 60w Hypnap
(14.7-pacmpa 60w Hypnap SXAUT 4m3mknap 6GunaH KypcaTuanra)
KYpUw MangoOHUHWMHI KaTTanuruHu aHuknangm (14.7-pacmpga PO).

Kypuw MailfoHUHW KeCKWH uYerapanawl Yy4YyH""3, KUpUL HOKK
6ytom Tekucnurun 6unaH ycTma-ycT Tywuwu, abHU 55 guadparma



br ra Huc6ataH 6ytom 6unaH Kywma 6ynraHTeKUcnAnMkaa éTuwm 3apyp;
XyMmnafaH, onucgarn O6ylOMaapHU Kypuwfja wwnatunaguraH Ttpyba-
napga 55 guagparma 06bEKTUBHMHT 60w (hoKan TeKucamrnga étmwm
Kepak.

JHAM 3HT MYXUM ONTUK acbobnapHu KYypub umknwira ytamms. JInH3a,
KY3ry, gnagparma Ba 60owka épgamum KucmaapgaH Ty3uaraH Ba 6upop
mMakcagja uwnatunaguraH cuctemMa onTuk acbob geunnagn.

90- §. doTcrpamk annapart

doToannapaTHMHI 06bLEKTUBKM OMIaH Kamepacu 06beKTMBAaH 6mpop
Macoaga TypraH OYHOMIapHWHT aHWK TacBUPWUHU EPYFNIMKKa Ce3rmp
6ynraH nnacTuHKa €KW NNEHKa TEKUCAMTMAa XO0CUN KUAUW MYMKWUH
6ynaguraH Kunumb6Ty3unraH. AnnapaTHuM cosfawja Typau Xua Mmocna-
manap kynnaHunagun (0O6bLEKTUBHW €KW YHWHT alpum KUCMAapuUHWU CUA-
XUTULW, NNaCTUHKaHW cypull). AnepTypa-gumagparmacu Kuupantupun-
raHga okycnaw «4YyKypaumru» axwunaHagun, SbHU OYIOMHUHT Typnu
y3oknlkparu kucmnapu (K. 87-8) TeKMCNMKKa aHWK akcnaHTupunagu.
AliHn BaKTAa anepTypa AgvadparmMacuMHWHI Y3rapTUpUAUILKM anmapaTra
TylWwaanraH EpyFank MuUKAopuHu (BpuTnw Kyuu) y3raptupagu. Opatga
(hoToannaparfa 6YHOMHWHI KuupairaH TacBupu xocunoynagm; xo3umpru
3aMOH annapaTnapufa TacBMPHUHT  aHWUK YMKWAWUTa WHTUAULWAAHN,
pacM aHWK YuKKaH 6Ynca, yHU KeMMHYanuMK KaTTanawTupuil MYMKUH.

O6beKkTMBNap TaCBUPHUHI cudaTn AXwKn o6ynmwmn 6unaH 6Gupra
EPYFINK MUKAOPU KYM BYNULIN XUXaTUAAH, SbHU TaCBUPHUHT EpuTWA-
FaHIMIM UMKOH 6opuya KaTTa GYNMLIM XuxaTujaH MyTTacun TakoMu-
nawtTupunamokaa. TaCBUPHUHT EPUTUATAHAUTU EPYFINK OKUMUHUHT
TacBMp to3ura OYNuHraHura TeHr, SibHM  y30KAarm OylomMaap Yy4yH
EpPUTUNTAHNNK anepTypa Auadparmacu t3MHUHT 06BEKTUBHUHI OKYC
macoacu keagpaTura Hucbatura nponopumoHangup. by HucbaTt obbek-
TUBHUHI épuTu Kyun aeb atanagu. KynuHua éputuw Kyum geb mak-
cnMan aguadparma guameTpUHUHT (OKYyC macodgacura HUc6atu onmHagm
Ba EpPUTUATAHNMK EpUTULL KYYMHWUHI KBajpaTura nponopumoHan paeb
xucobnaHagn. by HUc6aTHU HUCOMIA Tewunk Aeb aTaWTYFpUpoK 6ynagm.
WyHpan kunub, EpMTUIL Ky4uun HUCOMIA TelwnK KBagpatu 6unaH ynua-
Haau.

91-§. Ky3 — onTuk cuctema

Ty3unuwm xunxatugaaH onraHga kys (14.8-pacm) mabnym gapaxapga
(hoToannapaTra yxwangu. Cysra yxwaraH A CYKKIWK, b raexap Ba
WMLIACMMOH <2)XXUCMAaH ubopat CUHANPYBYM MyXuUTAap Tynnamu obbekl
TUB BasuacuHW yTaigm.

Y30Kknurn Typnnda 6ynraH 6ytomnaapra kapswpga KY3HUHT Mochna-
WYBM akKkomojauus Aeb atanagu, OyHra MYCKY/JHHHT 3ypuKULLIKN Ty-
(halinn raBXapHUHT  3TPUAUTUHW  Y3rapTUPULL OpKanu 3puInnagm.



Ky3 akkomopauusnaHaguraH Ma-

cohanap uyerapanapu ysok HykTa

Ba fAKMH HykTa peb artanagw.

Hopman ky3 3ypukmain kypagu-

raH y30K HyKTa Yekcu3nukpa éta-

AW, AKWH HYyKTa 3ca éwra kapab

xap Xxun macogaga éragun (Anrnpma

éwpa 10 cm macodagaH TOopTM6

KnpK éwpa 22 cm ra 6opagu).

KapuraHga akkomopjauus uera-

panapu sHajga Topasgu (kaou-

AMKAarn  ysokhaH  Kypapauk).

KynuHuya éWAnkK 4ofugaék akko-

Mofauus yerapanapu Hopman 6yn-

mMaraH Kuwunap 6ynaan: skKuHgaH

Kypap Ky3, 6y KY3 yuyH y3okpa-

rM HyKTa 4Yeknu macodajga éraau,

6ab3aH 6y Macotha yH4ya KaTTa

14-8- pacm. Ky3HUHT cxemaTuk kupkumn.  O6YnMaifn; y3okgaH Kypap Kys,

6y KY3 YUYH AIKMHAaru HykTarada

6ynraH macoga opTu6 KeTraH 6Yynagn. by HyKCOHMap COYyBYM EKM

AMFYBUM KYywmMM4ya nuH3anap (KY30MHaK Takul) BocuTacupga Tys3aTu-
AN MYMKWH.

14.9-pacmaaru wWTpnxnab KynunraH xoinnap Ky3 y3 akkomogaumnacu

yerapanapuja aHuK Kypa onafguraH coxanap, fbHW IKUHAArn Ap HykK-

Ta 6unaH y3okaarum A1 HyKTa opacuparu coxanap KaHpai >xoinawra-

HUHU KypcaTagu. Hopman ky3 Ap = 10—22 cM gaH YeKCU3IMKKaya

6ynraH coxaja akkomogjauusnaHa onagu. AKUHAAH Kypap KY3HUHT

aKkomofjauumanaHuw coxacu AKMHNaWraH Ba  Y30KHU KypuL

yerapacu ueknaHraH. Y3okfaH Kypap KY3HUHI aKKomogauuanaHuw

coxacu 6owu cypunraH 6ynu6, ysokgarm HyKTacu MaHduii macogaga

8Tagn, AbHU KY3HWHT opkacupa éTtagu. By 3ca ysokgaH Kypap Ky3

MaBXyM HyKTanapHu Kypa ONWWMWHK, AbHW Napannen factanapHuUrnHa

amac, 6anku WuFunaguraH gactanapHu xam Typ napgara Tywupa onu-

JInw w w > *'— e
rsol MUYt
*
WHT*--—0 Huy

14-9- pacm. Hopman kY3 (a), AkMHAaH Kypap Ky3 (6) Ba
y30KAaH Kypap KY3 (6) aKKOMOAAUUACMHUHI SIKWHAArK
m(A ) Ba y3okfaru (Ar ) HykTanapw.



WuHKM  oungupagu. WyHpalhi kunub, skMHgaH Kypap KY3HWHT ONTUK
Ky4Yu HOpMan KY3HUKUAAH OPTUK, Y30KAAH Kypap KY3HWHI ONTWMK Kyuu
3ca HoOpMan KY3HUKUAAH KUYWKK.

KY3HMHr | kamanak napgacu (Ky3 raBXapWUHWHI MYru3 napgacu)
anepTypa auagparmacu xm3maTuHu yTanam (k. 14.8-pacm). Kamanak
napja «Ky3 paHrMHW» KypcaTafu; Kamanak napgaga KaTTanurm ysra-
paguraH Tewunk (Ky3 kopaunsn) 6ynagn. KY3HUHT ONJUHIM ONTUK KuUC-
Muga (CyBfFa yxwaraH CYHK/IUK COXacumAa) KOPaYMKHUHTI TacBupuac-
Anpa KUpuW KopaunmFum xucobnaHagu; 6y TacBuMp XaKWUKWIi KOpauuk
6unaH geapnu 6up xun 6ynaan. Kysga kopauuk gmnaMeTpuHUHT Y3rapuiiu
(hoToOOBLEKTMBAA anepTypa Auadparmacy y3rapuwun 6unaH 6up xun ponb
yiHanAn: Kopa.unk ANaMeTPUHUHT Y3rapuluy Ky3ra épyFAuKTYLWNWNHN
pocTnab Typagum Ba (oKycnaw YyKypaurMHu ysraptupagu. Annapat-
HUHT (oTonnacTMHKAcMra KysHuWHr K Typ napgacu MOC Kenagu; Typ
napaaHuHr TY3UAULWIKW Ba uMwnawmn KeinHpok (K. 193-8) 6aéH aTunagu.

Kynunnuk co onTuk mMacananapga KY3HWHT CUHAWPYBYU CUCTe-
mMacu 6up XuMHcAu waddod moafagaH AcanraH akeMeaneHT Ky3 GunaH
anMalTUPUANLIN MYMKWUH; YHWHT [ynbCcTpaHh 6epraH napameTtpnapu
Kyhngaruya:

CuHAMpULW Kyyu, Auonrpus xucobupga 58,48
KY3HUHT y3yHAuru 22 MM
CUHAUPYBYN CUPTHUHT arpunnK paguycn 5.7 mm
MYXUTHUHT CUHAUPUL KYpCaTKnuu 1,33
TYp napfaHuWHT arpuauk paguycu 9.7 MM

Ky3garu tacBup xaBogaH thapK KunaguraH mMyxuT mumpa xocun 6yn-
raHW YYyH, KY3HWUHT ONAWMHIWN Ba KETUHIU (PoKyc Macodanapu 6up-6u-
pura TeHr amac (17,1 Ba 22,8 MMm), 6MHO6GapUH, KY3HUHT TYryH HyKTa-
napn 6ow HykTanapu 6unaH ycTma-ycT TywMangu. by HyKTanapHuWHT
xammacu 6up-6upura SIKWH 6YnraHu Tydannu ynapHu KY3HUHT onTUK
Mapkasura XolnawraH ge6 xucobnaca 6ynagu.

COfNIOM KY3HU YMyMaH aiifaHul CUPTAapUHWUHT MapKasnawTupui-
raH cuctemacu fe6 xucobnawl MyMKWH. AHUFUHW aliTraHga, 6y yH4a
KamMOn TONraH CuUCTeMa 3amac, YyHKM Ky3fga chepuk abeppauus xam,
O0fMa facTalapHUHT acTUIMaTM3MK XaM, aHYyarvHa XxpomaTtuk abeppayus
Xam 60p. BMpoK KY3HWMHT y3ura xoc 6mup kKatop xycycuaTnapu Tydainu
06y HYKCOHMapHUHI xaMMacu Kam ce3unagu. MacanaH, cgepuk abep-
pauus yH4a ce3vmnapau aMac, YyHKW COUYMMLWIAOFNapuia EpUTUNTAHINK
HOTEKMC TaKCUMAaHTaH, AOFHUHI KYpULL TYWFYCU YUYYH 3HT MyXuUM 6Yn-
raH 3HT Epyf KUCMM XyAa KWUYUKAWNP; COUUIMULL AOUPACUHUHT EH KUCM-
napu cesmnapnu 6ynnb kKonaguraH Kyuynu éputmwiga Kopadumk guametpu
Kyn kamainb, uwHW axwwunahigm. Ofma facTafapHUHT acTUrmaTu3mu
pespnu ceannMaingn, YyHKM TYp napfaHuHr aXWun cesuw KobunmaTu
MapkasujaH 4eTnapura TOMOH Te3 Macaiubé KeTafgu; LWYHWUHT YYYyH
Kaig KunuHaguraH xap 6up HYKTaHWHT TacBupu 6GeuxTwép paBuwifa
Ky3 YKUra Kentupunagn; Ky3 yku Typ napgaHuWHT 3HT Goinganm KUCMu-



14-10-pacM. TacBMPHWUHT KYpuUHMa OGypuyakinm Ynyamura onTUK cuctema
KypcaTaguraH Tabcup.

0 — KY3HUHT ONTUK Mapkasn; H—ky3 yykypaurn; AB — 6ytom; ab —OYHOMHUHT KyponnaHmaraH
Ky3garu TacBypu; ¢ — KyponnaHmaraH KY3HUHI, kaprw 6ypyarn; a'b' — GYHOMHUHT 2 ONTUK CU~
TemMa 6UN?H KyponnaHraH kyafgarun tacBupwu; ' - - KyponnaHraH KY3HUHI kapaw 6>puyaru.

faH («mapkasuii yykypua», K. 193-8) ytagu. by Xyfa KUUYMK uWw4n

KUCMUHWUHT KYpPULI MakfoHW eTapanm 3Maciuru YypHUHWU KY3HWHT xapa-

KatyaHnuru Tyna-tykuc 6ocagn. Xpomatuk abeppauus gespnum cesun-

Maign, YYHKU KY3 CMEKTPHUHT XXyfa TOp KUCMUHWUIMHA SIXIUK Ce3aau.

Kypcatnb yTunraH pakTOpnapHWHI XaMMacu KyLluaraHga Hopman

KY3 OYyIOMAapHWHT TawKW KYPUHULIN TYFpUucupa Xyga saxwum ¢Gukp

lopuUTULLTa UMKOH 6epaan. bupok aipum anemeHTnapgaH mbopat Typ

napga TYSWIMWUWHUHE XapakTepu Tydannm, 6YHOMHUHT WKKW HYKTacu

AKUH 6YNn6, MKKOBM TYp napAaHWHT 6UTTa anemeHTuaa (konbavacmpaa)

TacBMpnaHca, y xonga Ky3 0y WKKM HyKTaHM O6MTTa fAeb xuc atagu.

LLyHpan knnnb, 6YHOMHUHT TacBMpW TYp napga TY3uUnuwm 6unaH aHuk-

NaHajguraH verapa uumpa éraguraH KUCMKU HYKTa ((pU3MONOTMK HYKTa)

neb xuc aTunagu Ba 6y Kucm mumpa 6oLika xed HapcaHu TaHub 6ynmali-

AW, ByHpalh KUCMHWHI KaTTanuru, an6atta, 6ylomgaH Ky3raya 6ynraH

macogara 60fnnK 6ynn6, TAaCBUPHUHI YauyaMu Teruwamnya 6ynuwmnHm

TabMWUHNAKAUTAH Kapalw 6ypuyarm OpKannW aHWKNaHMWW MyMKuH (14.10-

pacMm), YYHKW TacBUPHWUHI gunameTpun ab — <gH, 6y epga ¢ — Kapaw

6ypuarn, n — ky3 yykypaurun (0 onTuk map-

Ka3 6unaH Typ nmapga opacmparm macoda) 6y-

nné, yptaya Ky3 yuyyH 15 mMm ra TeHr. by-

IOMHUHI Maifa TadcunoTnapurada axpaTta

ONlMW YYYH 3apyp 6YnraH MuHMMan Kapaw

6ypuarn ¢gusnonornk nMMUT 6ypyak gebd ata-

nagn Ba Ky3oiHaK TakMaraH Ky3 yuyyH Tax-

0 ! MUHAH 6Mp MUHYTTra TeHr. BUPOK OGYIOMHUHT

a) 6) TaCUNOTUNHM K373017|Hal< TaKMacdaH axpata

onmw 6ypuyarm 6yHfain kKuimatra ara 6ynu-

14-11- pacm. Ky3 YTkupnu- WKW YYyH Ky3aTunaéTtraH O6yioM axwu épu-
T'MHW CMHaWlga wuwnatuna- TUNTaH 657,-”/“_““ KepaK.

Avran TecT-06bekTNap. Ofataa KY3sHWHT axpaTa onuw Ko6unus-

a —Jlnuponet T7rapar; 6—Ky3- 14 .11.a pacmga KYpcaTUAraH Lakngaru

HUHT aXKpaTs Onrw Ky4u Kopn

eKaM/IMTHHW Cubrlija uwnatun- J— Y, 8
St G, TecT—O06bekT (JlaHfoNbT Tyraparu) épgamupa



cuHanagun. Kysu cuHanaétraH ofaM aHUK KypaéTraH Kecuk KypuHaguraH
6ypuak axpaTa onuw 6Gypyaru ge6 atanagun. Kypuw YTKUPAUTUHUHT
Gupnurn KUnm6 axpara onuw 6ypuyaru 1' 6ynraH KY3HUHT YTKUPNUTK
ONMHagn. Arap axpaTa O/IMHaAUraH 3HI KU4YMK Gypuyak .2'6ynca, KyF
puw yTKUpnuru r[2 ra Tenr 6ynagn Ba Xoka3o. Hopman KY3HWHI ax-
pata onuw 6ypyarn 6unaH TeCcT-00bEKTHUHTEPUTUNTAHIUTN Opacuaaru
MyHocabaT Kyimaaru >xagsanga 6epunraH. by »xagBangaH Gytom sxwu
éputunrad (100 nK gaH OpTMK) 6YnraHaa Hopman KY3HWHT KYpull yT-
KUPNUTK GUpAaH OPTUK 3KAHAUTU KYPUHUO Typubau.

Xapsan

Hopman KY3HWHI axpaTta onuw 6ypyarn 6unaH GYHOMHUHT
épuTUAraHNUrn opacugarun MyHocabart

®DOHHUHT €pu-  AxpaTa onuw  DOHHWHT épu-  AxpaTa onuw
TUNTAHAUTW, NK  Gypyarn, MWH T[UATAHAUTU, NIK Gypuarn, MuH

0,0001 50 0,5 2

0,0005 30 1 1,5
0,001 17 5 1,2
0,005 1 10 0,9
0,01 9 100 0,8
0,05 4 500 0,7
0,1 3 1000 0,7

WyHpalh Knnub, EpuTUAraHNng Kam 6YnraHfa KY3HUHT axparta onuw
»KoObunuaTn I gaH aH4ya éMOH 6Ynmnb, 1° raya 60pULLN MYMKUH.

ByloMHM Ky3ra sIKMHMawTupraHga 6u3 OYHOMHUHT (U3MONOTUK K-
MUT 6ypyak GunaH KecunaguraH KUCMWUHW KamalTupraH 6ynamus Ba,
6MHOGapuH, OYWMHWHI Maiga-malifa KucMaapuHu xam Qapk Kuna
onamus. bupok OyOMHM KY3ra AKUHAAWTUPULL aKKOMOZaLuanaHuL
KoGunnatu 6unaH uverapanaHraHgup, Hopman Ky3 YuyH SHM Kynaii
macota 25 cMIl aHr sxwu Kypuw macogacu). Y3uHU  3YPUKTUPULL
xucobura Ew ogamHMHr Kysu 6ytomHum 10 cm raya 6ynraH macodagaH.
Kypa onagun. fAkuHAaH Kypap Ky3 6y macoagaH fIKMHpOKAaru Hapca-
NapHU xam Kypagu Ba LWYHWHT Yy4yH OYIOMHWHI AHaja Maifja kucmna-
pvH¥ Qapk Kuna onagn. Y3okhaH Kypap Ky3, XymnafjaH kapu ofgamnap-
HUHT KY31 Malija TaBCUNOTUHU GapK Kunmwra (macanaH, KMTob yKuuw-
ra) KuiiHanagu.

BYIOMHUWHI Malifa TacunoTuHU ¢apk KAAUWHA fHaja sxwunawra
onTuk acbobnap épgam Gepagu; 6y acbobnap 6unaH Ky3 Gupranukga
OYIOMHUHT TacBMPUHUTYpP napgaga xocun kunagu. Typ napfaga xocun
6YynraH 6y TaCBMPHWUHI KY3 KyponnaHraH Ba KyponnaHmaraH xongaru
Y3YHAUKNAPW HUCOATM ONTUK ac60BHMHI KYpMHMa KaTTanawTupuilm
peinnagn. 14.10-pacmgaH 6y HucbaT!8'[Ed ra TeHr akaHnAUrn Kenunoé
ynkagu, 6y epga ¢' Ba (} moc paBuwpga Gyromra ac6o6 opkanu Ba
acbobcms kapanraHga 6ylom KYpuHraH kKapaw 6ypuyaknapm.



92- §. Kys3ra TyTunaumuraH ontuk acbobnap

a. J1 y na)— dokyc macohacu YyHYa KaTTa 6ynmaraH (TaxmMuHaH
130-gaH "TO MM rava) coppga cuctema (6utTa EkM 6UP Heya NUH3a)
6ynn6, kKapanaéTtraH 6ylom 6unaH Ky3 opacura TyTunagu. BYHOMHUHT
KaTTanawTupuiaraH MaBXyM TacBUPM 3HT AXWM KYpulwl Macogacmaa
(Hopman ky3 yuyyH 250 MM fa) 6KM 4YOKCU3. 4YKAga Xxocun 6ynagu, fbHU
KYy3 akkomopgaumara 3ypukmacgaH Kypagu. JlynaHu KYnnaHWULHWHT
WKKafa ycynufa xam nyna 6epaguraH KypuHMa KaTTanawTupuLl
amanga 6up xun 6ynu6,

alyo= O = £>/ (92.1)
(k. 115-mawkl, 6y epga @ — 3HI AXWK Kypuw macodack, / — nynaHuHr
thokyc macodacu. 250 MM 6ynraHu yyyH ogatha KynnaHknaguraH

nynanap 2,5 gaH TOopTU6 25 raya katTanawTupagu. AKuHAaH Kypap
KY3 YYYH W Knuumk, 6uHobapuH, 6y yonga nyna 6YOMHUHT maiga Tad-
CUnoTUWb-aadhaxmnin_Kypuiiga Kysra kKam épgam 6Gepagu.

-6MY n Kk poc k o~(K MuUKPOCKON MNPUHUUN XUXaTUAaH ofraHfa
OHp. 6Mp+raaTT aHYa TATIK TypraH 06beKTMB Ba OKynspAaH mbopaTt MKKK
ONTUK CUCTEMAHWHI KOMOGWHaUUACUAUP; MUKPOCKOMN OYHOMHUHI Tacsu-
pVHM KYyN KaTTanawTupuw Kepak GynraHfja wwnatunagun. Arap o6bek-
TUB Ba OKYNAPHWHT (hOKyC Macodanapum Moc paBuwga /A Ba  6ynca,
y xonga 6yTyH cucTeMaHUHr okyc macodgacu / =/:¥2/ A 6Yynagn, 6y
epga A — uKKana cuctema okycnapu opacugaru macoda (k. 107-
Mawk). MUKPOCKOMHUHT

B/ = py =04 (92.2)

KaTTanawTUpuUWnHN aHya KaTTta MUKAopra etkasumlmMmymkuH. MacanaH,

/1 *=2 nwm; /;,e=15bM, A= 16C nm Cnnrfpa 1= 0,19 mm Ba =

14-12-pacM. Hypnsp ukr Mukpockongaryu WYJIMHUHE — cxemaTuK
Tacsmpm.

5, “ c6bbekTre: 52— okynsap; AB—G6yom, A'B'—06beKTUB XO0CUN Kunagurar
Xx>K).knii Taceup; A'B" — oKynapgaH kaparaw,;ma K pMHYAMraH MaBxyM Tacsup”



= 1330 6ynagn. LUyHucm 60pKU, MUKPOCKOMHUHT (oilgann kaTTanawl-
Tupuwwura grhidpakuymon xofucanap verapa kysgn (K. XV 606), WYHWUHT
YUYH X03UpruHa KypcatunraH xucob TaxMWHUI axamusTra ara.

(MWKPOCKOMHUHT ONTUK cucTemMacu cxemacu 14.12-pacmpa Kypca-
TUATaH. 5, 06bEKTUBHUHT 60w (oKycum AKUHMTA KUYNMK AB Oytom
Kyiinnaam;06bekTMB/IBOYIOMHUHIKaTTanaWTUpUAraH xaknukuii A'B'
TacBUPWMHU XOCWN Kunagwu, Oy TacBup 52 OKynsp oOpKanu LwyHAan
Kapanaguku, KattanawtupuaradH MaBxym J1"5"TacBuUp Ky3fgaH 3HT
AXWU Kypuw macogacupa €ku 4vekcusnmkga xocun 6yncuH (ky3 3y-
pukmacaaH kypagu). KysaTWWHWHT MKKana ycynum 6up xunpa apai-
Be

bytomgaH kenaétraH épyfFank o6bEKTMBra sHAMK facTanap Tap3ufja
Tywaan, 6y Xon katta EpyfauMK okumnapugaH oiganaHull Y4yH Ba
MUKPOCKOMHWMHI axpaTa OAuW KOOGUAMATUHM AXwWunaw YyYyH MyXuM-
anp (k. XV 606). Ogataa Mukpockonga épyfFankK YmkapmananraH 6ytom-
nap KYypunraHu yyyH, 3HAWK EpYFAMK gacTtanapu XoCua Kuauw Mak-
cagmpa maxcyc &puTyBuM Kypunama (KOHAEHCOp) 6ynuwm myxumaup.
MWKPOCKOMHWUHI 3HAWK gacTtanap TywaguraH 06bLeKTUBM (OKYC SKU-
WHAArn HyKrayuyH annaHatusMm waptura 6YMCyHMIUN KepakK; O6bEKTUB-
nap KOpM fJapaxafja axpomaTusauuanaHraH o6ynuwm kepak (ax-
pomaTnap Ba anoxpomatnap). fAxwwu ob6bvekTMB Kyn (6abv3aH 10 pgaH
0pTWK) NuH3anapfaH wubopat 6ynagw.

14.13-pacmMfa MMKPOCKOMN KOHAEHCOPW Ba coAfarvHa 06beKTUBUHUHT
Kecummn kypcatunraH. MpenapatgaH (6yloMaaH) YMKKaH EpyFauMKEnruy
oliHapaH yTn6, 06bekTUBra 6opagn.~ryna MUKW KanTuw xogmucacum Ty-
thalinu, o6beKTMBra wuila nuynga aneptypacu 42' ra sskuH 6ynraH KOHyc
X0CUN KWNYBYM HypnapruHa etuné 6opagu. Arap Kypyk 06bekTuBnap
YpHUra nmmepcuoH 06beKTMBNAP, SbHWM EnNruy oilHa 6unaH 00bLEKTUB
opacuparu xolira cyroknumk (cyB 8K Moi) KyimnraH o6bekTusnap nwna-
Tunca, 6y 6ypyakHu Xam, EpYFANK OKMMWUHW Xam OpPTTUPULL MYMKUH.
Kypyk 06beKTUBAN cucTemanapfa €énrny oiHaHUHT 60pnnrn sHa 60LWwKa
XUxaThaH xam MyXUMAUP, YYHKW LWWLWAaHWUHT KanuHanurun cepuk abep-
pauunsa kattanurura tascup kunagu. LLYHWHT yuyyH o6beKTUBNAp XU-
€06 KUAMHaguraH xamma xonnapga énruy omHaHuHr KkanuHaurun 0,17 mm
(0,15—0,20 mm) feb hapa3 KuAMHagW. XO03MpPru BakKTha XaMma Ky4yau
KYpPyK 00bekTMBAapfAa KOPPeKUWOH rapauw uwnatunagn. by rapguuw
06BEKTUBHUHT HOKOPUTY Ba NAaCTKWM NMH3anapu opacuparu macogaHu 6up
03 y3rapTnpunb, KaaMHANTM MyHOCMG 6ynmaraH énrny oiHa uwnaTuaraHga
03 GepaauraH cepuk abeppauuaHu WYKOTMLITa MMKOH 6epaan. Enruy
OiiHa, WUMMEPCUOH CYIOKUK Ba OOBEKTUBHWUHI (POHTAN JIMH3ACUHUHT
CUHAUPULL KYpcaTKuunapyu 6up xun 6ynraH romoceH MMMEPCUS X0nMAaa
ENrny OMHAHWHT Ka/MHAUTU Xe4 KaHAall axaMmaTra ara 3mac, YyHKM
YHU énrny oiiHa 6unaH 06bLEKTWB OpacuMAaru UMMEPCUOH KaTNaMHUHT
KanMHAUTUHK Y3rapTupuw 6unaH KoMneHcaymsanaw MyMKUH. VIMMepCUoH
cucTemanap MUKPOCKOMHWHE — axpata onuw KobunuatuHu (K. 97-8)
OPTTUPULL YUYYH XaM MYXMM axaMusaTra ara.



OKynspra WHruyka Epyfnuk
gactanapy Tywupunagu, neKuH
6yHaa ofma gactanap 6unaH xam
W Kypuwra TyFpu  Kenagu. LWy-

OpbeTuMB HUHT, Y4YyH OKynsipga acTurma-
TU3M, MaNAOHHUHI 3rpunaHnuwu

Ba XpomaTuk abeppayusanap kabu
HyKCcOHNnapHu (K. 86-8) TysaTnwra
xapakat KuaumHagu. MuKpockon-

HUHT 06bEKTMBM Ba OKYNApPW an-
MalTUpunagural Kunmé uiinaHa-

AW; ongumMu3ra KyiunraH maca-
LWACH nara kapab 06beKTUB Ba OKynsp-
HUHT TYypau Xun komGuHauusna-

PUHM UWAATUW MYMKUH.  AXLWK
annapatnapHUHT  MyXUM KWUCMU
MacCcuB LUTATWB Ba CypuaMa KUCM-
napHu cypulira Xxusmart Kunagu-

raH -mocnam&nBpiinp
14.13-pacm. KoHAeHcOp  KUPKMMU Ba BCK_¥ puuw Tpyb6ansb-
MUKPOCKOMHUHT coafaruHa o6bektusu- P M. Kypull Tpy6a?»p«-(TeiieeK6n-
HUHT KUPKAMU. nap) onucgaru 6yrOMHUHT KUCMna-

pvHK hapK Kunuwaa Kysra épaam
6epagn. Kypuw tpyb6anapu”xam /.r o06beKTB Ba oKynappaH néopart

6ynagn (14.14-pacm). Onucgarn 6ytOMHUHT 06BbEKTUB XOCWUA KuNnagufaH
XaKWKWiA (KnypairaH Ba TYHKapuaraH) TacBMpM OKynsapgaH nynara
KapanraHu Kabu kapanagu. bylompaaH o6bekTuBraya 6ynraH macoga
KaHfali 6ynuwura kapab TacBMp O6BLEKTUBHWUHI KETUHIM (POKan TeKuc-
nurnga ékn yHgaH 6up 03 keiinHga xocun 6ynaau. Ly myHocabaT 6unaH
OKYyNnApHU 6upmyHYa eypuul (okycnaw) Kepak.

14.14-pacmparn @ 6ypyak — y3okaarum 6ylomMm KypuHaguraH 6ypuak;
< — TacBup KypuHaguraH 6ypuak. XakukaTaH Xxam, Ky3ra napannen

14.14-pacm. HypnapHuUHr kypuw Tpybacuparu WYNUHUHT
CXeMaTWUK TacBUpHU.

AXNNT unsuKk—onucgarn 6YIOMUUHT toKopurn vetugaH (A HykTa) Kena-
&TraH Hypnap; NyHKTUP YM3NK — Onucharn GYIOMHUHT NacTKM ueTupaH
(B HykTa) KenaéTraH Hypnap; Oc = 06beKTUBHUHT (£, HUHT) (oKycC
macofpacu; cO' — /, — oKynapHWUHT (£, HUHT) hokyc macodacH; MY —
UeKCU3NMKKA aKKOMOAALHANAHTaH KY3HUHI Kopauupw.



nacTtanap Tywagu, TaCBUPHWHI YeTnapujaH KenaétraH facTanapHUHT
yknapu ¢ = bO'a 6ypuyak X0CUN Kufiagun, YyHKU a Ba b HyKTanap OKy-
NAPHUHT (hoKan Tekucnurmpa éragu.

14.14-pacmfaH KYpuHULINYE, CUCTEMAHWHI KaTTanawTupuilm

= A UG AU p = Mb, (92.3)

AbHW 0O6LEKTUB Ba OKYNAPHUHT (oKyc“Macoganapy Hucbatura TeHT.)

Hopman Ky3 3ypukmaraH xonatuga’
napannen HypnapHu cesagu (4ekcus
y30KAarn HyKTaHu BusuMpnangm); wy-

HUHT YUYYH OKYNSIPHWUHT ONgWHIU (okan'

TEKUCAUTU OBYIOMHWHI TacBUpU yCTWUra.

Tywuwn kKepak. byrom uyekcus ysokgpa'h

6ynraH xycycuin xonga (14.15-pacm)

O00BbEKTUBHUHT KETUHIK CDOKXCVI OK)(I'IFIP- 14'01|<50|Pv?|%Mémc|r_|e alna HUHT Tene-

naru unynu.

HWHT ONAWHTY (hOKYCM ycTura Tywmpu-

nagu (Teneckonuk cuctema). PacmpaH  o/pb A _
KYpuUHMLLNYa, TEeNeCKONUK cucTema- —a¢ld — I/, = 0./02
HUHT KaTTanalwTUpUWNHM O00beKTUBra KUpajguraH Ba OKynsipfaH 4ymka-
AuWraH pgactanap Kecumu LuaMeTpnapuHMHT  HucbaTu  cudaTtuga,
AbHU CUCTEMAHWHI KUPULL Ba YMKWULI KOpauyuMkKnapu AuameTpraapuHUHT

W 2Hncbatn cuatmga ugoganaw MyMkmH (K. 110-mawk).

n36bLEKTUB XOCWUN KunaguraH TacBup TYHKapunraH 6ynagu. bab3u
xonnapfa OKynap TacBUpHU TYHKapuaraHuya kongupagu (acCTpOHOMUK
Tpybanap), 6owka xonnapga aca 6up mapta arfapub, Hatuxaga TyFpu
Tacsup Gepagu. Eppa yTkasunaguraH KysaTuwnapga Myxum axaMmusTra
3ra 6ynaguraH TYFpu TacBup Typau ycynnap (OKynap-~y3yauim, Ky-
WMMYya paBuWAa aFfapyBuyM npusmanap — npusaMatuk gypbuHnap)
6unaH xocun KUAMHaau. Xap 6up pean Kypuw Tpybacu yuyyH aneptypa
Avagparmacu(Kupuil Ba YUKW KopadyuMknapu) Ba Kypuwl mMaifoOHUHUHT
AnagparmMacMHU aHWKNOBYM Aunaparma Ba rapguwinap >KohnawuwmnHu
TaHnaw myxumgup. *

Xap kKaHfan Typgarv Kypuw Tpyb6anapu aBBano Kysra épgam 6epuul
YUYYH MYyJ/DKannaHraHuw cababnu, ynapHUHT UYUKWAW KOpauufu Kys
KOPauMFUHUHT ynyamnapugaH opTuk 6ynmacnuru kepak. AKC xonfa
Kypuw Tpy6acmpaH YnkKaéTraH EpyFAUKX>KUMUHUHT GUP KMEMU Kamanak
napfgaga TyTunué kKonaau Ba TacBMp £calija UWITWMPOK 3TMaigu. Byr
3Ca 0OBEKTMBHMHI TallKW 30Hanapu uwpa KatHalMaih KOAMWUHK 6un
avpagu, 6yHAa MWNOBYM anepTypa AuagparmMacu Kys3aTyBYU KY3UHUHT
Kopauufu 6ynagu. LUyHpalh kKunnb, 06BEKTUBHUHT OYTYH cupTuaaH
TYFpu olijanaHul yyyH OIMHAAUTaH OKYNIAPHU Ba feMaK, Tpy6aHuHr
KaTTanaWTUPUIMHNA YMKWLL KOpauMFM Kepaknu ynuyampa 6GynaguraH
KMnm6 mocnawTupuw nosmm. Keuvacu KY3 KOpauMFUHWUHI KEHIAUru 6—
8 MM faH opTMalau; KyHAY3ry axwu éputuauwpja Ky3 kKopauyunsu 2—
3 MM 6Ynaau.

CuctemaHnHp KaTTal’IaLLITVI%VILLI n



CuCTEMaHMHI  KaTTanawTupuLm = O~P-, 6ynraHn cababnu
Tpyb6aHWHT AnameTpupaH TYNuK (oiganaHu y4YyH Mabkyn 6ynagu-
raH MuHMMan KaTTanawTupuw TpybaHMHTr Basudacura (KyHAy3rm
KM TYHIM Ky3aTuwnapfa vWwaaTUAMWINTGa) Ba OOBEKTUBHUHI Ynuyam-
napura kapab aHwmknaHagu. MacanaH, 1) = 50 mm 06bekTMBAN Tpyba
YUYYH TYHIM Ky3aTulijapfa KaTtTanawTupuw 7—8 MapTafaH Kam

6ynmacanrn (27° =50/7). KyHAy3rn KysaTuwnapga 20 mapTagaH Kam

6ynmacnuru = 50/ 2,5)kepak. KatTta Teneckonga (£>=500 mm)
MUHUMan KaTTanawTupuw 75 (tongysnapHu Kkysatuw)  6unaH 20C
(Ky&wHu Kys3atuw) opacmja éTnln Kepak. XaagaH Talwkapu KaTTanawl-
TUPUW XaM 3apapiuanp, YyHKW acboOHMHI YUKW KOpPayuFu Kys
KopaunfFugaH Kuuumk 6ynraHga TYp nappafgarv TaCBUPHWUHT EpUTUTaH-
NUTUKECKWH paBuwga Kamaiinb ketagu. BYHOMHUHT KUCMAapuHU Gapk
KNMWUW axXwWunaHMaingn, YyHKU TYp nappafgarv TacBuUp ynyamaapuHUHT
OpTUWN 6unaH BYIOMHUHI Xap 6Up HYKTaCMHWHI TacBupupgaru gugpak-
;UMOH TaKCUMOTHUHI KeHraurun xam optagum (96-8 ra CONULUITUPUHI).

[Unkunw KopaunsFu AMameTPUHUHT 3HT KMYUK KuiiMaTuHKM 1 Mm yamal
cngaeynaan geb onuw MymkuH. LyHra myBouk paBuwiga, 06beKTUBU
50 Mm 6ynraH Tpyb6aHUHT oilgany makcuuan kKatTanawTtupuwuy 50 ra
AKWH, ApPUM MeTp 06bEeKTUBAN TPyBaHUHT oligann Makcuman KaTTanall-
Tupuwuy 500 ra akuH 6Ynagun. LLyHaan kunnb, Tpyba 06beKTMBY AnameT-
PUHWUHT Xap 6up KMAMaTW ydyyH OKynspnapHu mocnab TaHnaw Wynm
6unaH amanra owupunaguraH paumoHan KaTTanawTUPULLAAPHUHT
YeKnaHraH Ananas’oHMHW KypcaTuil MyMKUH”

\Kypunw Tpybanapu xypa KeHr KynnaHunagu; ynapHUHT Typau Tun-
palm  pyp6buHnapgaaH TopTM6 acTPOHOMMK ?Teneckonsapravya 6ynrad
XWAMa-xun BapuaHTnapu 6op. by acb666napHUHr 06bEKTMBNAPUHYU
TYFpunawga acocuii 3bTMBOP chepuk Ba XpomaTuK abeppaymnsnapHu
TysaTuwra, CuHycnap LWapTUHKW KaHoaTnaHTUpuwra kapatunagu;
OyHra WKKW fAuH3anM cuctemanap KynnaHw6 aspuwwunagH (K. 82-8).
KynuHya 3amoHaBuii Tpybanapra ropusoHTHUHI KaTTa-KaTTa Kucmia-
PUHW aHWK KYypulura MMKOH 6epaauraH mypakkab obbekTuBnap Kynu-
nagn. Tpybanap OKynApnapuHWHr Kapaw 6ypyaknapy aH4ya KaTTa
(40 gaH 70° rava) 6ynunwIn Kepak, Aemak, 6y okynspnapga kua gactanap
acTUrmMaTusmMm, MafOHHWHT 3rpuaaHUILN Ba XpPOMaTM3M Kabu HYKCOH-
napHu WykoTuw Kepak. LLUYHWHr yuyyH oKyndpnap xamuwa Mypakkab
Kunuo, xeu 6ynmaraHfa MKKW NNH3afaH Ty3unraH Kunub TaiiépnaHagm.
- AeTpoHOMUMK Ky3aTulnapfa uwnaTuiira MyaxanaaHraH Kypuul
Tpyb6anapura (Teneckonnapra) sHr tkcak Tanabnap K iunagu. Ymkuw
KOPauMFUHWUHT ynyamn Wyn KyWhWunaguraH Kuiimatga O6ynraHga Ba,
OUHOGApPUH, OYIOMHUHT KUCMAapu SxXwu dapk KunnHaguraH 6ynraHga
MYMKWH Kajap KYynpok KaTTanallTUpULW YYyH OO6BLEKTUBMAPUHUHT
LnameTpu MMKOH 6opuuya KaTTa 6ynraH Teneckomnnap uwnaTull 3apyp
3KaAHNUTMHU Kypamu3 (96-§ ra conuwTupuHr). Xypaa 3audg ongys-
NapHW KysaTull mMacanacu MyHocabatu 6unaH xam ywaHjai tanab to3a-



ra kenagn (k. 95-8). Xo3upru BakTaa pedrekTopnap, SbHU Kantapruu-
nn 06BLEKTMB ypHATW/ATraH Teneckonnap 3Hr Kyuynu Tpybanap xucobna-
Hagu. Kaitapruuynu OUpUHYM TeneckonHu HbOTOH KypraH (1672);
HblOTOH NUH3anM 06bekTMBMapAa anbaTta XpomaTuk abeppauus 6Y-
napu, feraH apasra acocnaHum6, Ky3ry uwnatraH. Mabnymku, Hbio-
TOHHUHT By xynocacu xato 3fu(k.86-8),acnuga axpoMaTnuk o6veKTUBAAP
Acall MyMKWH. Xo3upru BakTha OGMpUHUM fapaxkanu pedpakniopnap
60p; 6MPOK KaTTa NMH3aNM 06BLEKTMB Acall Y4YyH fpoKnu 6ynraH 6up
XWHCAW WWWa AUCK TalépnawpaH Kypa KaTTa guameTpan Kysry scaw
TEXHUK XWUxaThaH OCOH. LUYyHWHr yuyyH rapum KalTapyBuu cumpTiap
Taépnaw aHuknurura kKyinmnaguraH tanabnap CUHAMPYBYM cupTnap
Talnépnawgarn TanabnapgaH TYpT mapTa tOkopu 6ynca-ga, KaTta Kys-
rynun 06bekTMBMAp fcall aH4ya OCOH uwW 6Ynmb umkau. MacanaH, Xo-
3Upru BakKTAa KY3TYCUHUHI guaMeTpu 5 M ra skuH 6ynraH pednekrtop
6op (MayHT-MManomap ob6GcepBaTopusAcn) Ba AnametTpu 6 M 6YnraH
pednektop (CCCP) AKkuHAA umwra Tywaau, BaxonaHKW MaBXyh pedpak-
TopnapfaH 3Hr KaTTaCUHUHI 00beKTUBU fmuameTpu aturu 1m ra 6opagu.

PethpakTop cxemacu MPUHUMUN XuxaThaH onraHfa xyaam 14.14-pacw-
farn 6unaH 6up xun.

3Hr ofanii pe(NeKTOPHUHT HbIOTOH Taknug 3TraH KYpuUHULLAATW
cxemacu 14.16-pacmpa TacBupnaHraH. B — kalitapyBuu Ky3ry. Ofau-
pyBUM ficCU 5 KY3ry OKYNAPHM Ba Ky3aTyBUMHWHI KanfacMHU acocumii
EpyFNNK pacTacupaH 4YeTpokfa TyTuwra Ba OpTuK4a Aunagparmanab
KyNMacnmkka xusmat kunagu. KysaTyBUMHUHT Tpy6a mumra 6yTyHnai
Knpnb Typulln 3amMOHaBWI ynkaH pednekTopnap Y4YyH KuécaH yHYa
KatTa 6YynmaraH Ba MNyn KyAunmwm MyMKWUH OynraH 3kpaHaaHuwra
onn6 kenraH 6ynap agn. BiApokK EpYyFANK HYpPNapMHUHE acocuid opuwl
Mynnapn coxacupa Ky3aTyBUMHWHI TaHacufaH YMKaguraH WMCCUKIUK
OKMMMapu TacBUPHWUHI cudaTuHK Xygda nacantupub tobopagu. LyHWHT
YUYYH OF AMPYBYM K>3ry ONMO TallnaHraH amac.

JIoMOHOCOB MXTUPO 3TraH Ba KeluMHuYanuk [epuenb XaMm Kyprad
KainTaprmunm Tteneckon (pegnektop) cxemacu 14.17-pacmpa KypcaTun-
raH. by cxeMaHWHr y3ura Xoc Xycycusitu yHAa épgamun 5 K53FYHUHT
AYKAMTn (ByHUCK XyJa MyxuUm 341, YyHKKW Ylia 3amoHnapga Kuwwunap
AXIWW KY3ry KUAUIWHW GuauwimaraHnap) Ba kaiTapyBuum B KY3ryHWHp
KU ypHaTUATaHAUTUAMP; 6y X0Nn Ep~FAWK HYPUHUHI acocuii lopuw

14.16-pacM. HblOTOH pedekTopu- 14.17-pacm. JlomoHoroB—Ieplienb pedek-
HUHT CcXemrcu. TOPUHUHT CXemacu.



14.18- pacm. KaccerpeH pedekTopu- 14- 19-pacm. . . MaKCyTOBHUHI MEHUCKAN
HUHT cxXemacu. TeneckonnapujaH GUPUHUHT cXemacwu.

nynnapupga 3xpaHNoBYM TYCUMKNApPHWM RNYKOTUWra WMKOH Gepagw.
YKKa Kus 6ynran gactanap 6unaH uwnaw 3apypaTtu 6y pednektopnap-
fa TacsBupnap cudatuHU EmMOHNAWTMPASM.

Mapun pednekTopnapga xXxpomaTtuk abeppauusa 6ynmaca-ga, Ky3ry-
nap cdepuk waknga 6ynraHga cepuk abeppauma aHya Kyunum xana-
KUT Gepagu. LLYHMHT yuyH axwimn pedaekTopnapga acgepuk kysrynap,
MacanaH, fcanulin TeXHUK XWUXaThaH aHya KMAMHPOK 6YynraH ainaHuu
napabonomau Waknmaarn Kysrynap wuwnatuiwira TyFpu kenagu. Opat-
pa 14.18-pacmpaa kypcatunraHra (KaccerpeH cuctemacu) yxwaraH MKKK
acepuk kysrygaH (6ow Ky3ry Ba MKKmMnamuum KysrypaH) Ty3uaraH my-
pakkab cuctemanap KynnaHunagu. byHpain pednektopnap xap 6up Kys
ryfaH xocun 6ynaguraH abeppaumsanapHuUHr y3apo KOMMeHcauusnaHu-
WK xucobura AHaja-TaKOMUANAHULWKU MYMKUH.

WyHpah kunnb, 3SAAMNTUK Ba runepbonuMk Kysrynap uwnatub
WyHAalk cuctemanap Apatuwl MyMKUHKWK, Bynapaa chepuk abbepayns-
rmHa aMac, 6ankum Koma xam Ty3aTtunraH 6ynagu. ApTuiaH, 3HT Tako-
MUANALITaH TUraHT Teneckonnap MaHa Wy Tapuka spaTuaniun MyMKWUH
6ynaau.

ONTMK XnxaTthaH axoinnb 6ynraH Ba kmécaH ap3oHra TywaguraH cuc-
TemManap fpaTull coxacufja 3pulLInAraH TyKnap WyHAaH mbopaTkuy,
ONTUKaja KY3ry Ba nuH3anap apanaw uwnaTtunradH cuctemanap sapa-
Tnngwn, bynapga 3apapnu 6up katop abeppaymanap xyga TYnumk Myko-
TunraH. by Typgaru 3sHr takomunanawraH cuctema A. [. MakcyTtos-
HUHT MEHUCKNU cucTeManapu 6ynué (14.19*pacm), ynapaa kKalitapyBum
cthepuk B Ky3ry cepuk cupTam M MeHWUCK GunaH 6upra mwnatunagn
(k. 77-8). Termwnum kunub6 xucobnaHraH MeHWUCKHW YHUHI abeppauums-
napu KY3ryHuHr abeppauusanapuHy KoMMeHcaumsnaiguraH Kunmo
onnb, 6ow abeppauusanapu YwaHaak HUCOMIA TELWMKNM NUH3ANU CUC-
TeMaHWHIr Moc abeppauuanapugaH Kyn mapta kam 6ynraH cuctemanap
ApaTuw MyMKuH. MacanaH, [. [. MakcyToB 6epraH mabfiymoTra Kypa,
HUCOWIA Tewmnrn 1:5 6YynraH MEHWCKAM cucTemada (IMH3anM 3KBUBANEHT
06beKTUBHMKUTA KaparaHfja) cgepuk abeppauus 11 ,mapTa, KoMa
11 mapTa, cepoxpomatuk abeppauma 124 mapTta, MKKMNaM4uu CNEKTp
640 mapTa Ba KaTTanawtmpuw xpomatmsmu 3,8 mapTa kKam. FodAT 3yp
6ynraH 6y ac3annuknap 6unaH 6upra xucob kunuw Ba fcaw (chepuk



cupTnap fcaw!) OCOHAMIM MEHWUCKAW cCUCTeManapHW OnTUKa TeXHWKa-
CUHUWHT @XO0inb 10TyFU fapaxacura Kytapagu. MaHa Wy npuHUMN aco-
CuAa HUX0ATAA KaMON TOMraH xap KaHgai Typ penekTop Kypuw Myw-
KWH. MacanaH, 14.19-pacm MakcyToB npuHumnu 6unaH KaccerpeH Tu-
nuga Teneckon fcallHyW KypcaTagu. XO03upru Baktha abno gapaxanu
acTPOHOMMK ac6obnap xam, TypmyLwja uwnatunaguraH oganiirmHa ac-
606nap xam (Ky3oiiHak gypbuH, h0oT006HLEKTNB Ba 6ol Kanap) ywa npuH-
unnga scanagu.

93- §. lMpoekumnanosum Kypuamanap

OnanHrn naparpagga Kypub6 ytunraH ontuk ac6obnap Kysra épgam
bepuwra mymkannaHraH 6ynuwm 6unaH 6upra O6YHOMHUHT MaBXyMm
TaCBMPUHU XOCWUN Kunagu; 6y TacsBlipHu okynapgaH kapab Typrad
thakaT 6uTTa KysaTyBuUMrmHa kypagum (cybbektus Kysatuw). Acbobnap-
HUHT 60LWKa 6Up Typu XaKWKWiA TacBMpP XOCWUI Kunagu, 6y TacBup 3k-
paHra TyWupuUanUWKM Ba LWYHUHT YYyH YHU OUp BakTAa KYyn ojam Ky-
puwmn MymMKuMH (06bekTMB KysaTuw). by acbobnap npoekuusnoByK
acbobnap aeb6 atanagn; ynap (NpoekunoH hoHapb, KMHoannapaT) KeluH-
rm BakKTnapfa aHukca Kynm Tapkangw.

MpoeKUMANoOBYN CUCTEMAHUHT Basudacu EpyFAnNK YnkapaéTraH €ku
putnnaéTraH OYIOMHUHI KaTTanawTupuaraH xakukuil TacBUPUHU XO-
CUN KUAUWANP. BYHUHT y4yH 6YIOM NPOEKUUOH 06BbEKTUBHUHI 6oL ¢ho-
Kan TeKUCAUTN SIKMHUTa KYyiunagwn; TacBUp aHUK 6Ynuwn yyyH o6bek-
TUB Cypuna OnafuraH KUAn6 uwnaHrad. Y nuamnapn npcekLnoH 06bek-
TUBHWHT YnuyamnapujaH katra 6yaraH AvmanosuTuB &KW YM3ManapHu
npoekumusnaw Kynpok TapkanraH. MpoeKuMoH O6BLEKTUBHUHI Cepuk
Ba XpoMaTuk abeppauusnapu, acTUrmaTusM Ba Kypuwl MalJOHUHWUHT
arpunaHuWy Kabu HYKCOHNapu Tys3aTunraH 6ynumwm kepak. Axwu
NPOEKLMOH 00bEKTUB Y3MHWUHI cudatnapu XxuxatngaH hoToobbeKTMBra
AKWUH Gynagu.

TacBMpHU Kyn KaTTanawTupuwpga 6ytomaaH KenaétraH Epyfnauk
OKMMMAAH AXWK olganaHML MyXUM Macana xucobnaHagun, UYyHKU 6y
OKWM KaTTanawraH TaCBUPHWHI KaTTa CMpPTUra TakCMMIaHWULWMK Kepak.
BYIOMHUHI ynyamnapu KaTTapok 6ynraHu YyuyyH 6OytompgaH KénaértraH
OYTYH EpYFANKHN KMECAH KWYMK MPOEKLMOH 00beKTMBra Tylupuwira
UMKOH 6GepagmMraH Maxcyc eputuw kKypunmacu 3apyp. by makcagga
Kucka (okycnu kattarmHa C KOHAeHcopfaH oliganaHunagw; 14.20%
pacMia KypcaTuaraH KOHAeHCOp LWyHAalh TypubAUKW, YHOAH YMKKaH
EpYyFAnMK NpoekunoH O O0OBEKTUBHWMHI KUPULL KOopaudufFuratynnaHagm.
VMKKWHYN TOMOHAaH, 06bekTuB 6unaH £> 6yom opacuparn macoda Tac-
BUPHUHI aHWK GynuliMra Moc Kelvuwu N03UMANTKA Tygalinm KoHAEeHCOp
6unaH 06bLeKTMB 6GUp-OMpura MocnaHraH 6ynuwn Kepak.

Eputuin Kyun katta 6YnraH 3aMOHaBMil 06beKTMBAApP Howwahdod
byroMnapHu xaM Kynaih npoekumanawl UMKOHWHW apaTau (3anunpoek-
ums). by xonga 6ytom (Yumsma) namna Ba Ky3rynap BocuTacmpa EH



14-20- pacm. HypnapHWUHI  NpoekuuanoByu  Kypunmagaru'
AYNUHUHT cXemaTuK TacBupu.

C KOHAEeHCOp EpyF MK MaH6aur 1 0 O6BbEeKTHBHUHI KUPULW  KOpayHFura
npoekyusnaign. 0 o6bektnue O AUMano3uTUBHM y30KAArUM 3KpPAHra npo-
ekynanangn.

TOMOHAAH Ky4yau paBulija épuTunagu Ba EpuUTULL Kyuu- KaTTa |6ynraH
00beKTUB EpuUTUNraH OYIOMHM 3KpaHra npoekuusnawan. Kyn ac6ob-
nappga wadpdgod (gra) Ba Howaddod (ann) GyromaapHM npoekumsanangun-
raH kypunma 6upra wuwnatunagu. byHpaid ac6obnap snuguackannap
fneb artanagwm.

MukpocKonuk 6ylomMaapHU npoekuusanalwija OKynapu ypHura max-
CyC MPOEeKUMOH Kypunma ypHaTuAraH MUKPOCKON KynihaHwnagu; Te-
rmwnuya cypmb KyinnraH ogatgarv oKynap mwnatuaraHga xam, xaTTo
OKYNAPCKU3 XaM 3KpaHAa XaKWKWiA TaCBUP XOCUA KUAULI MYMKWH.

Mukpockonga >ypja KaTTanawTtupub npoekumanawjarn acocui
KUANHYNAUK TacBup EPUTUATAHAUTUHWHT 3audnurugagup. Eputuw
Kypunmanapu kyn TakOMuUAnawWTUpWUATaHura Kkapaman, kaTTa aygu-
Topuanapga MUKponpoekumanaw Wy Yyokkaya AxXwuM HaTuxa 6Gepmagu.

94- §. CnekTpan annapatnap

OnTuk acbobnap opacmpa cnekTpan anmnapaTtiap aHya MyXxum YpuH
arannaingw; 6y annapatnap EpyfauK uynkapaérraH OYHOMHUHI TacBupu-
HU X0CUN Kuauwra amac, 6ankum 6ytoMaaH KenaétraH EpyfaUKHUHT
CMneKTpan Tapkmbunu Tekwupuwira MymkannaHraH. CnekTpan annapat-
HUHT MYXUM KUCMU EPYFAUKHU TYNKUH Y3yHAUMKnapura kapab axpara-
avraH kypunmagup. byHpali BasuaHu gucnepcusacu aHya kKatta 6yn-
raH matepuanfaH scanraH npusma, gudpakuMoH naHxapa &ku 6upop
NUHTepdepeHUMOH acbob 6Gaxapaau. [AudpakuMoH naHXapa Ba WUHTep-
(hepeHUMOH acbobnap MOHOXpPOMATWUK EpYyFAMKKA aHya SAKWH 6ynrad
EPYFNNKHKN 6GaTacun aHanmM3 KWW YYYH XU3MaT KWNagu, YyHKu Oy
acbobnapHUHT AUCMEPCUOH COXacu Xyaa derapanaHraHgup. LUyHUHT
YUYYH ynap KynuHya npusMaTMK éEku AKGDpakKLMOH CnekTpan annapat-
nap 6wunaH 6upra Kywm6 wuwnaHraH 6ynagu, 6y annapaTnap 3Hr kKyn
TapkanraH.

Mpu3amann cnekTporpa@HMHIr cxematuk Tysuaumwm 14.21-pacmpa
KypcatunraH. Arap cnekTpan annapat CpYfAUK YUKApyBYM Kyfna
3HCU3 BYIOMHUHI CeKTpan paHrnapu TacBupuHKM 6epa onca, To3a CnekTp
0NN MYMKWH, YYHKU TYNKWH Y3YHAUTU XWUXaTUAaH AKUH 6YnraH Tao



14.21- nacd. HypnapHuWHr
cnekTporpadaary AYNUHUHT
CXemMaTuK TacBupw. \

S5—Tupkui; —Konnumarop

o6bekTNBN; P —npusma; £2—

kamepa o6vektusn; EE—fpoTo-

NANCTUHKaA.

Bupnap 6up-6UpPUMHUHT ycTura Tywmangm. LIYHWHT yuyyH ac606HWMHT
MYXUM KUCMWU MKKW NUYOoKAaH nbéopaT 6ynraHdb Tupkuw xucobnaHagm;
NUYoKNapHU BUHT épgamupa 6Gup-bupura SKMHNAWTUPULW  EKK BuUp-
6upugaH y3oknawTUpuw MYMKUH. TUPKULIHWHE UWYA KEHTA UK MWUA-
AVMETPHWHT MUHTAaH 6up ynywnapugaH Toptub YHAaH 6up ynyuwina-
puraya 6opagu; Maxcyc Makcagnapfpa OyHAaH XaM KEeHrpoK TUPKULU-
nap wuvwnatunagu.

O3bekTnB Ba Npu3mManap CUCTeMacu TUPKULWHWHT aHUK TaCBUPUHU
(haTorpauk nnacTuHKa TypraH EE Tekucnukka tywupagn. TUPKULL-
NaH yYTraH épyFanMK npuama opkanu yTuwmn Kepak 6ynraHm cab6abnum ac-
TUIMaTU3MHM NYKOTWLI YYYH Mpu3Mara TywaéTtraH Hypnap pactacu
napannen pactara alhnaHtupunagm (K. 84-8). by makcaara OfgUHIK
Tpyba (Konaumatop) xu3maT Kunagu, Tpyba mumpga 5 TUpKUW b X NWH-
3aHWHT (okan Tekucaurura kynmnagu. TUPKULWHUHT ynyamnapu xyga
KWUYMK (3HU MUNAMMETPHUHT t03[aH 6up ynywnapugaH 6up Hedtacu
Ba 6anaHgnurn 3—4 mm) 6ynraHu Ba y3u 06beKTUB YKMAa Xolinaw-
raHy yyyH 06BbEKTUBHWMHI acocaH chepuK Ba XpoMaTuK abeppaumanapu
Ty3aTuaraH 6ynuwun Kepak; WyHAAR KAAUHTaH4a TYPAU TYAKUH Y3YH-
NVKNapu yvyH pgactanap napannen 6ynagu. LUyHUHT yuyyH ogaTga Kon-
NUMATOPHUHT O6GBLEKTUBM EMNULITUPUATAH axpoMaTuUK /MH3a Tap3uja
nwnaHagm.

Mpr3magaH ynkagurad napannen gactanapga TYAKUH y3YHAMKNapu
Typanuya 6ynraH Hypnap Typau #yHanuwra ara 6ynagu; 6y rWyHanuw-
nap npusmanapHWHr matepuanura Ba COHWra kapab 6up Heya rpagycra
TeHr 6ypuyaknap xocun kunagu. bupok gucnepcus kaTTa 6ynraHga xam
MyHanuwnap ¢apkn 6up Heya rpagycgaH optmaingn. LUYHUHr yuyH
Kamepa OObEeKTMBUHUHI KYypulW MaigoHW yHYa KaTTa 6ynmaingun; yuwa-
HWHT 3Ba3Mra 3amoHaBuWii annapaTnapga KynuHya HucOuin Tewmru*
KatTa 6ynraH obbekTmBnap Tanab kuamHagu. by 06bLEKTUBAAPHUHT
cthepuk abeppaymacu Ba KOMacu TysaTunraH 6ynuwm nosmm. XpomaTuk
abeppauusaHU Ty3aTul LWApT 3Mac, YYHKU TYNKWH Y3YHAUTW Typauua
6ynraH Hypnap nNacTUHKaHWHT Typnu HykTanapuja tacBup 6Gepagu.
Wy cababnu Typnu TYAKUH Y3YHAUKIApW Y4YyH MAACTUHKAHW Teruuw-

* Ovamvetpyu 15 cm uyamacmpa 6YnraH O0OBEKTUBMHWUHT HUCOWIA Tewwmrn 1:0,7
6ynraH cnekrporpadnap 6op.



Avya OFAMPULI OpKanuW TacBMp aHWK OynaguraH KunuHagu. Bupok
CMCTEMaHW WyHAal xmcob Kunuw kKepakku, 6yHaa xocun 6ynagurad
CnekTp 6up Tekucnukpa EtaguraH 6yncuH. AKc xonga poTcnaacTuH-
KaHW Teruwamya aruw kKepak, MJacTUHKaHU Maxcyc liaknja WLnaH-
raH Kacceta aragw.

O6beKTUBNAPHUHT yn4yaMnapy MpuaManapHUHT yayamnapura My-
BOGMK paBMlLAa WYyHAalh TaHNaHaguku, O6yHAa Typau TYNKWH Y3YHNU-
rmra MoOC KearaH Typau WyHanuwpgarum pgacTtanap fuagparmanaHub
KonmacuH. MpuamMaHuMHr ynyamnapu KkatTa 6ynraHga ac6o6ra Tywaan-
raH EpyfiMK MUKAOPUTMHA (annapaTHUHT EpPUTKL Ky4un) amac, acbob-
HUHT aXpaTa ONuUW KOBUANATU, SBHU Y3YHAUTU Bup-bupura AKUH 6yn-
raH TYNKWHNApHU apK Kuamw MMKOHMATKM opTagu (K. 100-8).

KonnumMaTopHUHI ONTUK YKuaa ETraH TUPKULW MapKasumpaH 4ynkKaeT-
raH napanfien facTaHWHI TYLWWLW TEKUCAUTU MPU3MAHUHT 6O Kecumu-
AVp; TUPKULWHUHT 6OWKa HyKTanapujaH 4ukaéTraH gacTtanap 60w ke-
cMMra 6ypyak Xocun Kuaué Tywagu Ba TUPKULIHWHE TErUWAN HYyKTacu
MapkasfiaH KaHya y3okaa étraH 6ynca, 6y factanap LyHYa Ky4aupok
cuHaan. LUYHUHT yuyyH TYFpW 4YM3MK LWaknugarun TupkKuw éii Tap3ujga
TacBMpnaHn6, 6y EMHWHT KaBapWK TOMOHW CMNEKTPHUHT KU3WUA 4YeTura
Kapab Typagu. TUPKWULL KaH4Ya HOKOPWU Ba KONAUMMATOP O6BLEKTUBUHUHP
(hoKycuM KaHuya Kucka 6ynca, cnekTpan YM3MKNapHUHI 6y arpunaHuwmn
WyHYanuK Katta 6Yynagu.

KypuHaguraH épyfauMk 6mnaH MIWIATWra MYy/mKranaHrad acéebnap-
fjarv npusma (Ba NuH3anap) Aucrnepcusicn KaTTa 6ynraH lwmwagaH
(hbnuHTAAH) fcanagun, ynbTpabuHadgwa Hypnap 6wnaH uwnawra Myn-
XannaHraH ac6o6bnapga npusma (Ba nMH3anap) Keapl €KW CUNbBUHAAH
A > 203HmyuyH)Ba (ntooputhaH (K < 200 HM yuyH) sicanagn. NHdpa-
KU3nn crnekTporpagnap onTMKacu Tow Ty3 €KW CUNbBUHAAH, LUYHUHT-
LeK KBapy, (noopuT Ba 60lWKa Maxcyc maTepuannapgaH scanagu.

TYNKWH y3yHAUTKM Typnauya 6ynraH-Hypnap nyHanuwu opacugaru
6ypuak (Ad/AX 6ypyaknu pucnepcus) npusMmanap COHUra, ynapHUHT
mMaTepuanura Ba CUHAUPYBYM OypuyakNapuUHWUHT KaTTanurura 6OFIUK.
MpusmanapgaH 6av3nnapn 86-8§8 ga TaBcugnab GepunraH. MNpusamagarm
aucnepcus Npu3MaHUHI Napannen Hypnap jacracupa TyTraH BasusaTura
xaM 60fFnuK. HypnapHuHr Tywuw 6ypyarn muHuman ofuwra (K. 86-8)
MOC KenaguraH 6ypyakaaH KM4uMK 6Yynnbd KonraHga gucnepcua’Kyn optuo
KeTagu. Bupok 6yHpaii BasuATAa UYMKAETraH AAcTaHWHI 3HU TyLWaéT-
raH facTaHWUHI 3HUAAH aH4ya KU4uK 6ynub Konub, mpmsma TaCBUPHU
KaTTanawTupyB4YM Teneckonuk cuctema kabu wwnaiign (k. 111-mawk).
By axBon cnekTpan annapaTHUHT EpUTULL Kyuyura MOH TabCUp Kypca-
Tagu. lNpusmanap 6yHAal ypHatunraHga 6ypyaknum [AKcnepcus aHua
opTuK 6ynraHu Tydaknm sHaga Kucka (okycnum o6bekTMBNap Ba,
6uHO06apuH, EpUTULL Kyun fHaja tkKopu 6ynraH ob6bekTUBAAp MLWAATULL
MYMKUH. LUYHWHT y4yH rapuym KYn4YuMAMK cnekTporpagnapfa npusma
MWHMManN ofulira Moc Kunub ypHaTtunca-ga, 6yHpaaii cuctemanap 6absaH
Kynnanunagn (B. M. UynaHoBCKWA). Typau TYAKWH Y3YHAUTUra moc



Kenrae uusuknap (nnacTmHkagaru 4usuknap) opacumparm macoda
Al Ynsnknn gucnepcus)]kamepa 06beKTUBUHUHT /' DOKYC Macoga-

cura 60OFNUK;

LIV

TUPKUWHWHT (oTONNACTUHKAAArM [TaCBUPUHUHT KaTTaiuru Komnium-
MaTop Ba Kamepa o6bekTuBnapuHuHr / Ba /' gokyc macotanapura 60f-
nnK. TUPKUWHWUHT 3HW b Ba 6anaHAnMrn H, YHUHT TacBUPWHWHT 3HK
b' Ba 6anaHgnurn H 6yncuH. Mpusmanap MUHUManN OFAUPULL Basus-
Tnga YypHaTunraHga

b = 6/'// Ba H = ia/'ll

9KaHIUTVHN KYpUW OCOH. MUHMMan of AUpULI BasusATUra KyiunraHga
Ba EPYFIMK MOHOXPOMATWMK GYNraHga TUPKULW 5 HO3UHUHT YHUHT Tac-
BUPWMHUHT 5' t03ura HUC6aTu Kyinugarura TeHr 6ynagu:

5/5" = [*]["* (94.2)

By Huc6aT CNeKTPOoFpPaHUHT EPUTULL KYUYMHU XMCOO KUAMLWAa axaMUsT-
ra ara 6ynagn; /'2 kaH4ya KaTTa 6ynca, CNeKTPOrpayHUHI EPUTULL Kyuu
WyHYa Knyuk 6ynagm (k. 135-mallk).

WyHpali kunub, kamepa O0O6bEKTUBUHUHI hokyc macodacu (/') op-
TUILIM CMEeKTPOrpaHUHT EpUTULL KYUYMHU KaMakTupmb, 4M3NKIU [uc-
nepcuscuHKU opTTUpagu. UYusnknum [UCAEPCUACUHUHT OpTULIKN XYAa
hongann 6YNMWN MYMKUH, YYHKWU (DOTO3IMYNbCcUANap AOHafop CTPYKTY-
panu 6ynraHu Tydainm WUKKW UYU3UK TAaCBUPWUHWUHT (HOTOMNAacTUHKAaAa
AKWH XOMNalWmnwm ynapHn hapK KMWANWLHA KUAMHAAWTUpagm.

CnekTpan ac606HM EpyFAuKhaH AXWU ponganaHaguraH KMamw yyyH
KYyNuHYa TUpkKWWw OwunaH EpyFaMK maH6anm opacura épgamuu nuH3a
(KoHAeHcop) kyimnagu, 6y Xxonga KONNMMATOPHWHT OGBLEKTUBU EpyF-
AWK 6unaH Tynaupunagum. KOHAEHCOPHWHI YHAAH YuKaguraH pgacta
anepTypacu KonnuMartop amepTypacujaH OpTuK 6YnaguraH ynyamuHu
OpTTUPULW EPYFAMK OKMMUAaH olifjanaHnl HyKTaih HasapupaH 6edoii-
panup, 6UpoK KONAMMaTopHU 6uMp 03 opTUKYa TYNAUPUO EPUTULLHUHT
aH4ya a3annuru 60p, YyHKM 6y XON Hasapuil XuxaTthaaH OCOH aHanus
KWWHagWraH épuTull LWapouTnapuHu apatulira UMKoH 6Gepagu (épu-
TUWHWHT KOFepPeHTNINK papaxacu Kamaimwm, K. 22-8). TupkuwpgaH
Ternwnm macodaga XohnawraH EpyfaMK MaHOaWHWUHT 4YU3UKAW YN-
yamnapu Kkatta OynraHga KONAMMaTtop KOHAeHcop épaamucus  cod
reomMeTpUK XuxathaH EpyFnuk 6unaH Tyngupunagu. Bupok EpyFnamk
MaHOaMHWHI yn4amnapu KWYmk 6ynraHupgarngex, 6y xonnapfa Xxam
KYNuMHYa XaTTo Ty3UNWLWIM MYpakKKkabpokK O6YNnraH KoHAeHcopfap uiina-
Tunagun, 6yHaan KMnMHraHga EpyFamkK MaHb6aumHUHT GUPOP KUCMKM axpa-
TUNagu, TUPKULW GUP TEKUC EpUTUNALM Ba TAaCBUPHUHT EPUTUATAHIUTM
6up Tekuc 6ynaan (BMHbETMPNAWHW Ty3aTull, K. 89-8).



95- §. EpyfnuMkHu cesuw. M. B. JIOMOHOCOBHUHTI «TyHAa Kypuiu
Tpyb6acu»

3HAM WMHCOHHWMHT MAPOK 3TUW ab3ofiapy EpPYFAUKHU KaHAal cesu-
WWHU Ba 8PYFIUKHU Ce3MWaa ONTUK acbobnapHUHT ponu KaHAal aka-
HUHU KYpub umkamus.

KY3HWHT Typ napgacura épyfauk Tywnwmn Tygannm Kypuw Heps-
napu TabcupnaHagu, AbHW KYB EpPYFAWKHU ce3agu. Typ naphaHuHI
Xxap 6up anemMeHTU 6Mp-6MpMAaH MycTakun paBuLlifa TabCupnaHagu, Wy
cababnu TYp napfaHWHT EPUTUATAH CUPTUHUHT OPTULIM allpuM 3NEMEHT-
NapHUHT 8pYFAMKAAH TabCUPNAHUWUWHKU KydaliTupmaingun, 6anku épu-
TUATAH MaJOHHUHT OpTUWMAEK XWUC 3Tunagu. LLUYHUHT yuyyH 8pyFank
cesrnucu Typ napfaHuHr épuTwuaraHnurn, 6unaH, sbHU T}p napAaHuHr
OMpNUK to3uUra TYFpKU KenaguraH EpyFanmK OKUMUHUHT KaTTanuru 6unan
aHuKnaHagu. by xuxaThaH KaparaHfa ky3 doToanmapatra yxwanau;
(hoToannapatfa xam MAaCTUHKAHWHT TalinHAm xap 6up xoija kKopaiu-
WK YHUHT épuTUAraHnnrura 6oFnnkK 6ynagn, EpuTuaraH Kucm yndyam-
NapUHWUHT OpPTMLUX TacBUMp MalfoOHWMHWM OpPTTMpagU, Xonoc*.

Bupok oTtonnacTuHKa Ky3gaH ¢apknu ynapok, EpyFAnK OKUMUHM
BaKT 6Yinuya xamnanm (mHTerpannaiign), cknbatga y3ok EakTt épu-
TUAca NNACTUHKAHWHE xap 6up Xoiu KYynpok kopasgw; wy Tygainu
Xyjha 3ang EépyFnink OKMUMMapuHW Kaing kunuwpa dotonnacTUHKagaH
tholifanaHnl MyMKUH, BYHWHT y4yH 6y OKMMnap eTapnuya BaKT [aBo-
Muga nnacTMHKafa Tywmnb TypaguraH 6)'nuwm kepak. AKCUHYA, EpyF-
MWK TabCUPUHUHT Yy30K AaBOM 3TULIN YMyMaH alTraHAa KY3HUHT Epyf-
AWK Ce3UWMHN OpTTUPMaiaM BaTyp napAaHWHr pUTUAraHnuru 6us épys-
MUK cesMainguraH gapaxaga xypga o3 (TabcupnaHuw 6ycaracugaH nacr)
6ynca, y xonga Kysra y30K BaKT EpYFNIUK Tywnpub TypraH 6unaH Kys3
6y 3and EpyFNUKHU ce3maign. BUPOK KY3HWMHI EpUTULL LapouTnapu
y3rapuwmura naékatnaHumw kobunmatu (agantayma) 6opnuryu Ba 60LwwKa
Gunsnonormk npoueccnap (K. 193-8) Tydaiinu BakT Kypuw Tyifycuaa
MablyM pofb YiHangm.

Ky3 Ba (¢oTonnacTtuiikagaH ¢apknam )'napok, (oTo3nemMeHT Epyf-
NVKKa Ce3rnp CUPTHUHT EPUTUATAHNUTUHW 3Mac, 6anku EpyFauK OKU-
MWUHW ce3afill, YYHKN POTOTOK, AILHU EPYFINK TabCUpUAAH BaKT 6Upnuru
nunMpa YnKaguraH snekTponnap coHu 6up cekyHa muuga 6yTyH Eputnn-
raH CuUpT lOTaguraH EpyfFauK 3Hepruscu MUKAOpUra NponopLuoHan-
aup. WyYHWHT yyyH (OTO3NEMEHTHUHI CEe3rMpAUru ofaTha JlMeHra
MUKpoammnep xucobmpa udoganaHagn. Arap axpanub uMkkaH sapsgnap
MUKLOPW Yn4yaHca (CUFUMAN 3N1EKTPOMETP), (HOTO3NEMEHT EpYFAUK
TabCMPMHU BaKT 6Yylinya xamnoBum acbob cucatnga xam ulnangu;

* TYp napfaHuWHT EpUTWUATAHAHTW Yy3rapMmrc 6YnraH xonga EpyfFauk TyiFycu
MabflyM fAapaxaja TaCBUPHUHI ynuyamnrpura 6ofnuk Cyn! 6, TrecBup 5—7° bypuak
ocTufa KypuHraHga épyrnamk TyWrycum MrKCKMYMm 6YNrp akaH. Xanum 6y XOAMCAaHUHT
cababyu TomuaraH amac, axTumon y K)311Myr ¢m3>:onclkk XycycuaTnapura anoka-
nop 6ynraH xopmcagup.



14.22- pacM.  TacBUPHUHT
dputunraHanrn 6unaH 6y-
IOM paBlUAHIMIXN Ba ONTMK
CUCTEMaHWUHI napameTpniapu
opacumparu MyHOCabaTHU
KENTUPUG umkapuwira oug.

arap xocun 6ynaétraH TOKHWHI Ky4u ynyaHca (ranbBaHoMeTp), épyr-
NUK TabCUpK BaKT 6YiMya >kamnaHmaingu.

AATNG YTunraH apknap Tydaiinm, 6y ac6obnapra éputunraH 6ywom
AKMHNAWTUPUANLIN ynapra Typamnyva Tabcup Kypcatagu. ®oTo3nemMeHT-
ra EpyfFaMK UYWKapyBuM CUPT SAKUHNAWTUPUATaHa EpYFAMK OKUMM
optagu Ba 6uHobGapuH, Tabcupu opTagu. Ky3 Ba hoTokamepaja axBon
6owkaya, YyHKN EPYFANK YMKaApYyBYU CUPT SKMHOAWTUPUATraHga EpyF-
NNK OKUMUTUHA 3Mac, 6anky TaCBUPHUHT yndamy xam ysrapagu.

Kamepara TyfpunaHraH éku kY3 Kypub TypraH Epyramk 4ukKapyBuu
cupt P~ 6yncuH  (14.22-pacm), 0 — CUCTEMaHWHI ONTWMK MapKasw,
P'0." — Tacemp, r = MO ~ OP 0(3 — 6yromraya 6ynraH Maccga,
OM = W— TacBupraya 6ynraH Macoda (Kamepa EKW KY3 UyKypauru).
CnCTEMaHWMHT  KUpULW  KOpPauuFUHWHT  (06bEKTUB AmadparmMacu &kum Kys3
KOPaUMFUHUHT) 103UHKU 5 6unaH, PCL HUHT 103UHWM O 6unaH, P'(}' HUHT
H03UHN CT' 6unaH 6enrunaiiMms. KypuHunb Typmnbamkm,

, e
0= CTCo3T —
rr

EpYfANK UMKapyBUM CUPTHWUHI paBliaHnury B 6ynca (Xucc6 copanapok
6ynuwn yyyH cupT JlambepT KOHyHura 6yicyHagu, sibHWM B paBluaHAnK
MyHanuwra 60ofnuK amac, fe6 apa3 kunamus), y xonga cucrtemara Ke-
nmé TywaéTraH OKuUM

® = Bocosth- 0 —Bcr co3h— (95.1)
r2

6ynagn, YyHKW cucTemara KenaétraH OKMMHWHI (pa3oBuii Bypuyarn Kyinu-
farnra TeHr:
M= 5/r2

LWyHpah kmnm6, hoTonnacTUHKaHUHI (TYp NapAaHuHr) épuTuarax-
NUTU KyAngarura TeHr:

E = ®/cT = 55/A*. (95.2)

Kypnb Typnomunsku, 5.//12 HUCOATHUHT TallMHAN KWiAMaTMAa TacBump-
HUHT EPUTUATAHAUTA MAHOAHWHT paBlUaHAMIMra nponopuunoHan. LUyH-
fak KMnne, KY3HUHT K)puw TyWFycu mMacodara 60FAMK 3mac, YyHKM
I ysrapraHga H gespnu y3rapmaign. MacanaH, 613 y3yH Kydyagaru
6up KaTop PoHapnapHM KypraHummsga ynap 6usgaH xap Xun macchaga
TypraH 6ynuwura Kapamai, Kypuw Tyih#Fycu 6yiinya 6u3 ynapHu oup



Xnnpa paBwaH geb xucobnaiimmus (an6aTrta, aTtmocdepa Xypga To3a 6yn-
TaH xonga) (k. 10-mawk). By dukp GoToKamepa YUyH Xam TYFpu
6Ynagu, dakat 6yioM H HM opTTUpUI Kepak 6YynaguraH papaxaja
AKWH KenTupunraH 6ynmaca 6ac. bytomnap ysokga 6ynraHga Hwmacoda
06beKTMBHUHT / oKyc Macodacura aespnum TeHr 6ynagu. LWyHpai
Knnnb, oTtokamepagarun EpUTUATAHNIUK O6BLEKTUBHUHT {B'[)2 épuTuL
KyuynTa nponopuuoHan. PaBwaHANrn Kam 6yomnapHu kypuwga (¢poTo-
cypaTra Tywwupuwiga) 6u3 KY3UMUSHUHT KOPaAYUFUHU HUMA YUYH KeH-
ranTupuwmmMmsHm (Ekn 06BHEKTUBHMHI anepTypa AuadparmMacuHu oOpT-
TupnwnmnsHm) £ = B8/H2 myHocabaT KypcaTaau.

TYp napfaHUHT EpUTUATAHAUTU OBYKOMHWHT paBlUaHAUrura nponop-
LMOHan 6YnraHu yyyH, Xyjaa paBllaH 6yloMaapHuW KYpuLl KY3HW OFpu-
Tagn. PaBWAaHAMKHUHT KY3 OfpuMachaH uyupjaiguradH HOKOpUryu 4verapa-
cun 16 ¢ 10* k-g'M2 yamacupja 3KaHAIUrM TafKUKoTnapiaH aHuKNaHraH.
[emak, uyFnaHmMa naMmaHUHI ToNacura Kapawra Ky3 0XW3nK Kunagu.
Arap yuwa TONaHWHI y3M Xupa Konba muura KyhunraH 6ynca, gesapnu
aliHu Yla OKMMHU KaTTapok cupT t06opafu Ba paBlUaHAUK KYn nacasgu,
LWyHpain knnnb, Typnu éputuwl apmaTtypanapu KysnaraH makcagnap-
paH 6upun (K. 7-8) épyFANK OKMMUHW Ba AeMaK, OYIOMAapHUHT EpUTUN-
raHAMIMHW  cesnnapnu fapaxafga nacahTupmaraH xonga EpyFnuk
MaHbOanapuHUHI paBWaHAUTMHN  KaManTUupUWAnp.

Xypa onucgarn 6ylomnapHu Kypuwpga ynap TacBUPUHUHT Ynyamu
KY3HWHT axpaTa onuw Kobunmsatura anokagop 6ynraH aumut Kuiima-
TUra Kagap knupasgu. ByHpai xonga ypravya EpUTUATAHINK GYIOMHUHT
paBlwaHnurura 6ofank 6ynmai konagu. TaCBUPHUHI yn4yamu ysrapmac
6ynraHn yyyH EpuTWAraHNnMK Ky3ra TywaéTtraH EpyfFauMK OKMMUra npo-
nopuuoHan 6ynagu, pyFAnMK OKAMW 3Ca MaHOGAHWHT EpYFAUK Kyuura
Ba MaHbajgaH Ky3raya 6ynraH macogara 60FnmK. LLYHWHT y4yyH, Maca-
NaH, anameTpu KypuHaguraH 6ypyak (6ypyaknu guametpu) 6up ceKyHpa-
JaH KMYMKOYnrad ongysnap Ky3sHu KamawTupmann, BaxonaHku ynap-
«UHT XaKWKWA paBlwaHamrm kynuHya Kyéw pasBlwaHaurmjaH opTuk;
Kyéw pauameTpit kypuHaguraH 6ypuak (32') KY3HWHI axpaTa onuul
yerapacugaH (I gaH) aHya katTa 6ynraHu Tydannm Kyéw KY3HW Hu-
X0ATAa Ky4/au KamawTupagu.

OnTuk acbobaaH ¢oliganaHraHga 613 OYIOMHUHT Y3MHKU 3Mac, 6anku
YHUHT TacBMpPUHM Kypamu3 &ku Oy TacBup 6Gupop amnapaTtra Tabcup
Kunagn. By TacBUPHWHI paBLUAHAUTMHW aHUKAALW YYYH YHAAH YMKaéT-
raH 8pyfNUK OKWMWHMW, TAaCBUPHUHT 103M Ba WYy OKUMHW 4Yerapanab
TypraH pa3oBuin 6ypuyakHn Xxmucobnaw Kepak.

B pasBwaHauru iyHanuwra 60fFnMK 6ynmaraH (SbHM Xamma lHyHa-
nuwpga 6up xun 6ynraH) épyFaukK maH6am 6upop OMNTMK CMCTEMa BOCU-
Tacmpga O6ysunmacgaH (annaHaTWMK paBuwpaa, 85-8 ra COAMLWITUPKMHT)
akcnaHcuH, fe6 gapas kunawnuk (14.23-pacMm). TacBUpPHWUHT B' pas-
WaHAUTUHN TONamus.

MaH6aHWHT YM3nKIM ynvamaapu, 103K Ba anepTypacuHu y, o Ba u0
6wunaH, TacBUPHWHI YnyamnapuW, t03M Ba anepaTtypacuHu y’, o' Ba uo<



14.23- pacM. ONTUK cucTemagarv TacEMPHULT paEwaHnMrnHn xucoo-
nawra oug.

6vnaH 6enrunaiimmMs; 0 103 y2 ra NpomopuuoHan, o' 13 3ca y'2ra npo-
nopumoHan. MaHbafgaH KenaéTraH TYAMK OKMMHM xmcc6nab Tcnuw yyyH
anemeHTap asoBuii 61 Gypuak opkanu yTaéTraH OKUMHW Xucc6nab To-
nn6, yHW OyTyH anepTypa 6yihnuya wHTerpannanmmus. PaBwaHkm (7- §ra
CONUWTUPUHT), cfQ —?INuclmiiB, 6y epaa U — 3nNeMeHTap JacTaHWHT
VKN 6unaH cuctema yku opacugarm 6ypuyak, 0 — asumyTtan 6ypuak (cuc-
TemMa yku atpodwmpa). AlHM BakTha M OGypyak 3femMeHTap pgacta 6unaH
0 to3ra yTKasuaraH Hopman opacugarn Oypuyak xam 6YnraHu y4yyH O 03-
faH YTaéTraH 3anemeHTap OKUM <1d = BocckuiiC* — Baco3u bliu cm cl0
(7- 8 ra conuwTUpuHr), 10 anepTypa mungarn TYAUK OKUM
2r. HO

= | dO|Bocozuso ucm= nBo3T2u0.
6 0

LlyHra yxwaw, TacBMpAaH KenaéTraH okMm @' ra TeHr:
®'= nB' o' 51n2un0.
AnnaHatu3m wWwapTu (CUMHycnap LwapTwn)
nysinud= n’y' 51 und
éKu
n20 51M2«0 = N'20’51M2«0,

6y epga n Ba n' — mMaH6a Ba TacBMP €TraH MYXUTAAPHWUHT CUHAUPWLL
Kypcatkuunapu. CHcTemMaga OKWMIap WMCPOQMHM XxuccOra onimacak,

® =0k
6ynagn. LWyHpah Kunanmb, HUXOAT
B' = Bn'2In2

3KaHWHWM Tonamm3. Arap n = n' 6ynca, AbHWM MaHbGa 6unaH TacBMp aHK
6up mMyxuTha, MacanaH, xaBoga 6ynca, y xonga

B'=B

6ynagn. WyHpali kunub, cuctemaga EPYFIMK OKUMUHWUHT  KaiTUW Ba
TUANW Xxucobura wucpod OYnMwKM 3bTUBOpra OfMHMAaca, LWYHWUHTAEK



TacBuMp MaH6a TypraH Myxurga Xxocun 6ynca, xap KaHgah cucTemaga
TacBMp XOcun OYynuWMAa TACBMPHWHI PaBLUAHAUIA  MaHOGaHUHT paBLUaH-
avrura TeHr 6ynagw.

By Xxynoca onTMK cucTemMa TacBUPHWUHT Yn4YaMaapuHW KaManTupuil
6unaH 6upra épyFnukK okuMu tob6opunaguraH (asoBuin 6ypyakHuU OLIK-
pUWUHUHT (79-8 ra conuwTupuHr) okubatuaup. LWyHpa kunub, 6us
bytoMra OMNTUK CUCTEMa OpKanuM KaparaHUMu3ga pasBlIaHAUKAAH (OT-
maliMu3. Bupok 6y Gukp ynyamnapu acb606HWMHI axpaTa ONWULW Yera-
pacmpaH KaTTa 6ynraH 6ylmaapHuW Kys3aTuwgarvHa TYFpu 6ynagu.
AKC x0nga 06beKTUBHUHI AMaMeTpU KaH4Ya KaTtTa 6ynca, KY3HUHT TYp
napgacuga xocun 6ynaguraH ysrapmac KaTTanukgaru TacBUp LUIyHYa
Kyn épyfamk okumm onagu. WyHpaih kunmb, kaTTa Teneckon opkanwu
KaparaHga Kysra 6eBocuMTa KYypuHMaliguraH tonaysnapHu Kypuw MyM-
KWH, YyHKW ynap OCMOH rymb6asu ¢oHuga KypuHmangu. Teneckon
opkann KapanraHga ynyamm katta 6ynraH 6ytom cugatmgarum 0CMon
rym6asMHuWHr pasBlWaHAnMry ~ysrapmanan (EpyFANK OKUMUHUHT acbob
numgarn ucpodnapum 3bTubopra ONMHMaraHga), HNAY3 TaCBUPUHUHT
paBwaHnuru (Typ napgagarv Teruwnm XOWHUHT EpUTUATAHANTKN) 3ca
006BEKTMB O3MHUHT KOpauuk to3mra Hucbatm kabu, AbHU 6Mp Heva
MUHT MapTa opTagu. [apuu onNTWUK cUCTeMa TACBUPHUHT paBLIAHIUTUHU
OpTTUpa OnMaca-Aa, cuctemara TylaéTraH OKWMHU TACBUPHWUHT KWUUYUK
€KUM KaTTa to3ura Tynnaw opKanu TaCBUPHUHT EpUTUATAHIUTUHN aH4a
y3rapTupa onagu. PaBWwaHnMru KM4uK bytomnapHu gortocypatra onvuja
8pUTUW Kyunm KatTa 6ynraH (pOTOO6BLEKTUBAAPHWUHI axamuaTu 3yp
3KaHNUrM aHa WyHAaaH kKypuHagu (K. 135-mauk).

LLyHU xam Kailg Kuauw Kepakku, rapuym pasBwaH MaH6ara (Kyéu-
ra) oypbuH opkanu kaparaHga TacBMPHWHI paBlWaHAWUIK (akaT Kamaii-
ca-Aa, Ky3 kamawuw xaBu Kyn opTub KeTagu. ByHMHT cababu Kyiiu-
farvya: TYp napfaHuHr KY3HW KamalTupajguraH TabCcup Tyllagurad
031 KaH4a-kKaTTa 6ynca, y WyHYa KYN 3apapfiaHaju, YyHKW KUK op-
raHM3Mu 6y 3apapnu TabCUPHWM HelToannab ynryponmangm.

LWyHpaint knnnb, onTUK cucTema ynuyamm KaTtTa 6YnraH OGYHOMHUHT
paBWaHAUTMHN OpTTUpa ONMaian, EpYFAUKHWUHT AnH3anap cupTuaaH
KakTuwmn Ba WUWafa TUAMWK Xucobura pasBlIaHIUKHKU Lesapan Xa-
Mula 6upMyHUa KamaTupagu. LyHra kapamacgaH, 6ytomnap éputun-
raHnurn 3ang 6ynraHga onTUK cucTemMa BYHOMHUHT KYPUHYBYAHIUTUHU
AXUIMnaw XnxatngaH ¢oinga KenTupuwmym MyMKUH. Cabab OYHOMHUHT
TacnnoTuUHNM Axwmnaxparta 6unnwaagup. 91-8aa anTné yTunraHupek,
8pUTUNTAHNNK Kam 6YynraHAa KY3HWHT axpaTta Oonuw KobmnuaTtu na-
casau. EPUTUNTaHNMK JIIOKCHUHT YH MWHrgaH 6up ynylinapurava
TYWKN6 KONraH TYHIU waponTtnapaa 6yIOMHUHT EPUTUATAHAUTU POHHUHT
gpuTtuaraHaurngad YH mapta opTukbynraHaa xam Ky3HUHT axpaTa onuLl
kobunuatm 1' paH 1° raya mukgopga ysrapagu. byHpain wapouTnapaa
Kypuw 6ypyaruHu gypO6UHHUHT OpTTUMPUG Gepuiun GYIOMHUHT AYpPOUH-
CWU3 KaparaH Ky3 fefp/nu axpaTa ofManguraH K3HTypu Ba KaT Ta-kKaTTa
BKMCMIApUHM aXKpaTa OfMW Y4YyH ad la a3aniuk xucasnaHag u. AiHu



MaHa Wy MabHOoAa ONTUK Tpyba Ba Ayp6uHAap TYHIu Wwapoutaa gonganu
6ynagn; 6yHu 6upuHym mapta M. B. JZlomoHocoB xucobra onu6, 1756-
Mnnga 6UpMHUN «TyHAa KYpull Tpybacu» KypraH.

TyHrn KysaTuwnapra MyaxannaHraH Tpyb6anap y3napura kenu6
TywaguraH EpyFaMkK OKMMUHW TYAUK WWAaTULW WapTM 6unaH WMMKOH
6opnua KYNpokK KaTTtanawtupaguraH 6ynuwm kepak. LLYHUHT y4yyH Oy
Tpybanapga EpyFINKHUHT KaATULWIM Xxmucobura 6ynaguraH ucpodnap Mak-
CMMan paBulLfa KamalTupuauwun no3um (KahTapyBuum cuUpTIap COHU
03 Ba paBlUaHMalWraH onTuMka nwnatuw, K. 135-8). BYyTYHEPYFINK OKUMM:
Ky3ra TywaguraH 6Ynuwiy YyuyyH TPyOaHWMHI 4YMKULL KOpauuFy ofam
KY3UHWUHT KopaunfFugaH (6'—8 MM faH) opTuk 6ynmacnuru kepak. Mak-
CMMan KaTTanawTupuw Yy4YyH OOBEKTUBHUHI yaYamaapuHU YMKULL
KOpaunfn Ky3 KopauuFmra MoC KenajuraH Kunmb UMKOH 6Gopuya opT-
TMpUW MYMKUH (K. 92- §).

XV 60 6

OMNTUK ACBOBNTAPHUHI AN®PAKLWVMOH HA3APUACKU

Xap KaHgalh onTuk cucTtema 6epaguraH TacBUp MWHTepgepeHuuns
HaTUXacuanup, YyHKW Hypnap ONTUKACUMHWHI XaMMa KOHyHnapu (TyfFpu
ynsnk 6yinnab Tapkanuw, CUHULW, KaWTULW KOHYHMapu) oknbatha Epyf-
AWK TYNKUHWHWUHT TYPAW'KUCMAAPUHWHT  Y3apo uWHTepdepeHyuana-
WwyBuaaH Kennb 4YMKyBUM KOHYHNapaup. Bu3 6y mynoxasajaH, Mmac-
NaH, CUHycnap WapTUHKW KenTupmb ynkapuwapa gonganaHamk (k. 85- §).
LLlyHUHT y4YyH ONTUK TAaCBUMPHUHI TYyna Haszapusicu, 6uHoBapuH xap
KaHfaln Tungarvm onTukK acb06napHUHT Ha3apusacu xam WHTep(epeHLoH
Hazapua 6YNnMoFu no3um. XycycaH EpyFAMK TYNKUHUHUHT CUCTEMaHWUHT
Knpuw KopaumFu (ONTUK cUCTEMA TallKWA 3TYBYM NIMH3A, KY3ry Ba
AvagparmManapHuHr 4yetnapu) axpaTtub onaguraH Hypaap KOHYCUHUHT
yerapanaHraH éynuwura 60FnuK 6ynraH gudpakuma okubatmuga npuH-
uMnuan paBulAa TacBupfap CTUrmMatuk 6Ynmaii konagu. Byandpak-
LWMOH Xxoaucanap Tydainu ugean CTUrMATUKAUKHUHT OYAULWN MYMKWUH
amac: HyKTa gudpakymoH poupaya 6Yynm6 TacBupnaHagu Ba 6y xon
TaCBMPHUHI XYAa HO3MK TacUNoTnapuHu apK KUau UMKOHUSTUHM
yeknangun. LWyHpah kunnb, TacBup Ta@cunoTNapuHUHT QapkK KUAMHULWN
yerapacu (ONTUK acOOOHUHI a)kpaTta OAMW Kydun) xakugaru macana —
Xan KAJMHWLWKW yYYH ONTUK cucTemagaru gudpakuuoH npoueccnap Ky-
pu6 unkiAtauMwm 3apyp 6ynraH macanagup.

96- 8. OOGBLEKTUBHUHI axpaTta Onu Kyuu

Tpy6aHUHT éKn oToanmapaTHWHI OGBEKTUBMIA YEKCU3 Y30KAAru
EpyFnuK mMaHb6amgaH, macanaH, tofngy3gaH KenaétraH sccu TYNKUH Ty-
WaéTraH 6YNncuH. Tpy6GaHUHT TEWWUIMHU Yerapanab TypraH foupaBuii



rapavuWwanHr yetnapuparu gudpakumnsa oknbatnga 06beKTUBHUHT hoKan
TEKUCANTUAA HYKTAHWHT CTUTMaTUK TacBUPW 3Mac, 6anku Typau Xoi-
napun Typnu4ya épuTtuaraH Mypakkab TacBupu xocun 6ynagu; UHTEH-
CUBNNTK Te3 Kamasi 60pnb, KOPOHFM xankara ainnaHmb KeTyBYM mapKa-
3 MakCMMyM XOCun 6ynajmn; xanka lWaknMja Ky4dcu3pok, WUKKUHUM
MaKCUMyM Ba X0Ka30 xocun 6ynagm (K. 42-8, 9.7-6 pacm). BupuHun
KOPOHFU XaNKaHWHI paguyém yum O6BLEKTUBHUHI Mapkasupa 6ynraH
<9 6ypuak ocTuaa KypuHagu. Arap TywaétraH épyfiuK MOHOXPOMATMK
6ynun6, TYNKUH Y3yHAUrU'A Ba 00bEKTUBHWHI AunameTpu £) 6ynca, y
xonga 6y OYpYaKHWUHI KuiimaTu

C3tp = 1,224, (96.1)

WwapTaaH aHuknaHagu. O6beKTMBra OK EpYyFNMK TylwupraHja MmaH3sapa
aHa WyHJalhk MOHOXPOMAaTWMK MaH3apanapHWHI KaTnaHuwwugaH wbopat
6ynagn.

dokan TekUCAMKAArM OUPUHYM KOPOHFU XanKaHUHI T paguycu
r — 6ynagwn, 6y epna / — 06BbEKTUBHUMHI OoKyC macodacu. ¢ 6yp-
yak Knumk 6ynraHaurn cababnu, r = 1,22 4 B, SbHN OBbEKTUBHWHT
LnameTpn KaH4ya KaTTa 6ynca, TWyHYa KUYKUK Bynagn™.

Arap o06bekTMB y3okgarum 57 Ba 3 2 tnays3napra kKapatuiaraH 6y-
nn6, 6y tonaysnap opacugarun 6ypyaknm macoda e 6ynca, y xonga
IONAY3NapHUHT Xap 6upun okan TeKMCnnkaa gudpakuuMoH goupadanap
6epagu, govpadanapHuHr mMapkasnapu Ba 52 tongys3nap tacsupura
MOC KenyBuM HykTanapga 6ynagu (k. 15.1-a pacm). -

57 Ba 5 2maH6anap KOrepeHT 6ynmaraH Hypnap umkapraHu cababnm,
Ky3aTyBUM KypaguraH MaH3apa WKKafa foMpavyaHUHT EpyF Ba KOPOHFU
XankKanapuHUHI yCcTMa-ycT TywuwmaaH ubopat 6ynagn. Arap gowupa-
yanapHWHI Mapka-3napu 6up-6upura SkuH 6ynmb, paguycnapum kaTTta
6ynca, y xonga yctma-ycT Tyl raH xankanap cuctemacu anpum-anpum
WKKW TaCBUP TaaCCypoTW XOCWI KUMOAMAC/UTM XamM MYMKWH, SbHU Oy
X0Nn4a 06bEKTUBUKKN HYKTaHU (MKKW EPYFNINK MaHOGamHu) 6up-6mpugaH
(hapk kuna onmarigm (axparta onmaingun). TacBUPHUHT TadcMnoTnapuHu
thapkK Kuauwra TYCKUHAUK KUyBYM Y3apo YCTMa-ycT TYLWMLWAUK Aa-
paxacu KY3HWUHT KW (POTONNACTUHKAHWHI KOHTpacTiapra ce3rupnu-
rura 60FNNK, AbHU OGUPMYHYA HOAHWK KaTTanukaup. P3aneidHWHr Tak-
nngura kKypa, 6up AompadvaHUHT GUPUHYM KOPOHFU XanKacu WUKKUHYK
fovpayvyaHUHT 8pyf MapkasufaH yTraHfaru BasvAT aHWK/IWK YUYH ax-
paTa onuw 4verapacu ge6 kabyn kunumHaam (k. 50-8). by xonga éputun-
raHAMK TaKCUMOTUHWU TacBMPAOBYM YM3MkKnapHUHr (15.1-6 pacm) Kecu-
WMW HyKTacugaru opauHatanapu MakKCMMyMnap OpAuHaTanapuHUHT
0,4 KACMUAAH KUYMK 6Ynafn, LWYHUHT YYYH HaTUXaBWUA YUSUKHUHT
ypTagaru nacT Xoiin opauHaTacM MaKCUMyMaap OpAuHaTacUHUHT 75%

*

BaéH KunuHraH Gukpnsp tonka o6bakrusra ' o4g. Yuymail xonga o6beKTMB
Makuaa amac, 6ankum YATHI 4Yyxull KOpaunfn xaknja ranupun  03uUM.



15.1- pacm. a) Opacugarn 6Gypyaknm macota KUYMK OBYnraH WKKu

y30K HONAY3HU Ky3aTraHfarn [SUgpakunoH MaH3apaHWHT  YMyMWuii

KYpuHuwn. 6) WKk HykKTaHu THCBMpnawga axparta oW Yera-
pacu (Paneii KpuTepwuiicu.)

MHW Tawkun 3tagu*. Hopman Ky3 éku oTonnacTUHKa, yMyMaH amt-
raHfga, xaTTo mMakcumympaH 25% pfaH KaM apkK KWayBYM NacT XOMHWU
Xam cesa onafu.

Paneil wapTura MyBO(MK KefaguraH BasuaTAa OUPUHYUM KOPOHTU
XankaHuHr ¢ 6ypuyaknu paguycu wngysnap opacuparu 6ypyaknn ma-
cotara TeHr 6ynagu. [emak, axpaTta onuHaguraH 6Gypuaknu maccda

BMg= 5N = 1,22X10 = 0,611/A (96.2>

WapTAaH aHWKNaHagW, SbHU OOBLEKTUBHWHI AuameTpu (Eku paguycu)
KaH4ya KaTTa 6ynca, 6y 6ypuyaknu Mmacoda WyH4Ya Kuumk 6ynagn. Opat-
ga o (Ba 1)) 6ypuak Kuuumk 6ynraHnuru cababnu,

5= $=0,6 UF>. (96.3)

fe6 é3u MyMKUWH.
UerapaBuil 6Oypyakka Teckapu 6YynraH KaTTaqMK a>kpaTa onuw

Kyuyun peiimnagu:

n = u= /r/0,61X (96.4)

- Xyaau wyHra yxwauw, 6ypyaknum ynyamu rlra (6y 6ypuyak (96.4)
hopmynagaH aHMKNaHagW) TEHT KN YHAAH KWYMK 6YNraH KM4YKMHa MaH-
6a KysaTyBuuMra HykTa 6Ynn6 kypuHagu, AbHU 6GyHAail maH6a Tpyba
opKanu KysaTunraHga mMaH6aHWHr Waknura amanga 6ofnukK 6ynmaraH
Ba BPYFAMK YMKAPYBYM HYKTa XOCUI KWnajuraH MaH3apara fIKUH MaH-
3apa xocun kunagu. WyHpan kunub, 06BLEKTUBHMHT AuMamMeTpu KaHua
KaTTa 6Yynca, YHUHI axpaTa ONuLl Ky4u LWyH4Ya KaTTa 6ynagw.

KYaHMHT axpaTa onuw Kyuu xam gudpakumoH xogucanap Tydainnu
yeknaHraH 6ynub, KopauumFHWHI Ynyamnapura 60FAMK. AXWKN EpUTUN-

raHga KOpauufFHWHI guameTpu TaxMuHaH 2 mm 6ynagun, 6yHra (96.3)
thopmynara MyBOohuK axpata onuw 6ypuyarMHuHr I yamacuparu yera-
paBuii KMinMaTn TYFpu Kenagn. by kuilmaT Typ napgaHuHr Tysuauwura
6OFNIMK BYNraH axpatuw kKattanurura MmyBothuk kenagu (91>8). Epii-

* 51 Ba 5a NapHWHr WHTEHCUBAUKNAPW 6UP XUN Ba OOBLEKTUBHWUHI rapauwiu
LovpaBuii 6YnraHga.



TUATAHAMK Ky4dcu3 6ynraHfa Ky3 KopauumFu kaTTanawagu (8 Mm rava),
aMMO 6yHAa KY3HWHI ONTMK cucTemMa cugatugarm HyKCcOHNapu Kyu-
NVPOK TabCUp KWNAAMW, LWYHWHT YYYH XaM CUCTEMaHWHT AuameTpu
opTuWK 6unaH 60FNMK 6YNraH axpaTta OMLI LWAPOUTKM AXWMAAHMaRgN.
ByHuHr ycTtura, 91-§pa acnatmb yTunraHugek, Kyuycms EpUTUATAHNUK
WwaponTuaa KY3HUHT axpaTa ONULW KOOGUAMATW puanonoruk- cababnap
Tyalinu nacasagu.

92-8. MUKPAaCKOITHUHI a)xpaTa O/l Ky4un

Hypnap pacTacMHWMHI YerapanaHraHnuru Ttydahinu cogup 6ynagum-
raH gudpakums mMukpockonga xam 6Ynagu Ba 6y xoauca MUKPOCKOMN-
HUHT axpaTa oWl Ky4yumHuM deknab kysaam. Opatha MUKPOCKOMHUHT
TacunoTnapHu axparta onuW KOOGMAMATM axpata ONUHAAMIaH 3HT
Maiga TaCMNOTHUHT BYpYaKnyM KaTTanurum opkanum amac, 6anku yHUHT
unsnMKAu ynuamnapu opkanum €Ky MUKpockon épaamuga apknaHullu
MYMKWH 6ynraH WKKM HyKTa opacuparm MuHUMan Macoda opkanu
npopa KMnMHagum. AHa WYHAAW WKKW HYKTaHWHE Y3U KOrepeHT 6ynma-
raH TYynKuHnap 4yukapaétraH (y3nm EpyFAMK uUYMKapyBYM HyKTanap)
x0n4a Macana ONAWHIM naparpadga Kypmb ymkmaraH macanara 6y-
TyHnain yxwaw 6ynagu.

Tpyb6a (Teneckon) garn kabu, 6GU3HK GytOM TacBUMpU TEKUCAUTUAArn
AN pakLMOH MaH3apa KusukTupagu. Arap gudpakuus 6ypyaru feob,
anepTypa Auwadparmacy MapkasufjaH kapanraHga TacBupnap TeKwuc-
ANTU HYKTacu KypuHaguraH GypuyakHu TylWyHUACa, y xonga 6y Tekuc-
nukKpa xamma BakT ®PpayHrogep avdpakuymacu dopmynanapuHm Kyn-
NaHuW MyMKUH (K. 39-§ Ba 119-malk). BbyHpAaH Talwkapu, WYy HapcaHu
3bTMOOpra onunwW N03MMKU, OYIOMHUHT EE TacBMpW TEKUCAUTU 0ObLEK-
TUB AuameTpujaH (Bku anepTypa Auagparmacu AuameTpupaH) aHua

I™ 53

15-2- pacM. MUWKPOCKOMHMHI axpaTa oUWl Ky4YuHu xucobnaiira
fowvp.

bb' — 06bekTuB; AA' — YHWUHT anepTypa fAuadparmacu. Pacmaa MacwTab
mGysunraH; OM' macoda bb’ (ékm AA‘) paH TaxmuHaH 100 mapTa KaTTa.



=KaTTa Macoaga (TaxmuHaH 160 MM) éTagn Ba WYHUHT YYyH 1 6YpUaKHM
Xyaa Kuumk fgeb xmcobnaca 6ynagw.

KorepeHT 6YynmaraH HypnaHuw 4ymkapyBun M Ba N HyKTanap opa-
ecufa éTraH Ba MWKPOCKOM axpaTta ofaguraH 3Hr KuUYuK Macoda Kyiu-
fjarn wapthaH Tonunagu: EE TacBMp TeKUCAWrMaa ONUHTaH WKKU Myc-
Takun AugpakuMoH MaH3apaHUHI Mapkasnapu 6up-6upuaaH Paneli wap-
TUHU KaHoaTNaHTMpPyBYM Macodaga étagu, fAbHKM €' = M'J1/' macoda
M' éku M' TacsupnapHu Y3 muura onraH OGUPUMHYM  KOPOHFU  Audpak-
LUMOH XankaHWHI paguycura TeHr 6ynagu. Teruwnum audpakymoH MaH-
3apanap AA' aouvpaBuii anepTypa 'Avadparmacuparn  ®dpayHrogep and-
pakumscu okmbatuga xocun 6ynagn. LUYHWHT yuyyH OUPUHYM KOPOHFU
XaNKaHWHI 6ypuaknu ¢ paguycu Kyiumparu apTgaH aHuknaHagu:

AR 3ing = 1,994 cxn ¢ = 1-’12-3-’5‘-

(4yHKM ¢ b6ypuyak KMukuHa), O6yHaarm AA'—anepTypa JAuadparmacu-
HUHT AMameTpu. BUPUHYM KOPOHFU XankKaHWUHT Yn3NKIM paguycu G5y W'
ra TeHr, 6yHga BM '— gnadparmagaH EE Tekucnmkkadya 6ynraH Ma-
:ofha.
[emak, axpata onuw LwwapTu
e'=¢ BM' = 1,22 XBM'IAA"

KypuHuwaa 6ynagn. 15.2- pacMfaH KypuHWG TypraHufek,

— = 2n',
BM®

YYHKU n' Oypyak KuykuHa. LyHpain kunu6, e '= 0,61 K'u', SbHU
e'-n = 0,61 k. (97.1)

e' 6unaH e opacmpary MyHocabaTHM TOMWLW YYyH, MUKPOCKOMNZa 3ne-
MEHTHW TYFpW TacBMpnaw Y4YyH CUHycnap LapTura puos KUIUMHMOFU
KepaknurugaH doriganaHamus (K. 85-8). [Odemak,

en3w wu=en3tr/. (97.2)

TacBupnap asocuparn'MyxuTHUHT N CUHAMPUL KypcaTKuum 6upra
TEHI, YYHKW TacBUp xaBoja XolnawraH; n 6upgaH kaTTa 6ynuwmy xam
MYMKWH, YyHKW KYMuH4a 6ytoM 6unaH 06beKTMB opacupaarv aso 6upop
moana (uMmmepcus) 6unaH Tynaupunrad 6ynaam. Fapum u 6ypuyak KatTa
oynuwn MyMKWH 6Ynca-ga, u' 6ypuyak Xyjga KWuukK, YyHKun OM' > Ob,
6uHoGapuH, n ~3Tmn'. (97.1) Ba (97.2) paH KyhAugarvHu Tonammas:

e= r'w'[n3Mun = 0,61 "Kn 3w n.

WyHpah kunm6, n 31N u udofaHUHr KuiimaTu KaH4a KatTa 6ynca,
MUKPOCKOMHWHI aXpaTa ONMW Ky4yu LWyHYa Ka"ta 6ynagu. n3T u KaT-
TannkK OBGBLEKTUBHWHI COHNMM anepTypiicu feb artanraH Ba ogatga A
6unaH 6enrvnaHagu.



BYIOMHUHT HyKTanapu KorepeHT 6ynmaraH TynkuHnap tbopagm
(6YOMHUHT ¥31u EpyFAnK yYukapagm), OuHOGapuH, AudpakunmoH maH3al
panap 6up-6UpPUHUHTI ycTUra Tywagu feraH hapasra acocnaHmb, Mmkpo-
CKOMHUWHT axKxpaTa oW Ky4yn ugogacuHy Tongmk. AMMO ofatia MUKpPO-
CKOM opKanu y3u 8pyFAnK 4ynkKapyBuu Gyromaap smac, 6anku épuTuaraH
6ytomnap kapanagu. Lemak, OYIOMHWHT alipyum HyKTanapu ysura maH-
6aHWHT ailHW 6Up HyKTacupaH Kenub TywaéTraH TYNKUHAAPHU COYMO
to6opaam Ba 6UHOGapuH, OGYKOMHWUHI Xap XWN HyKTanapugaH Kenaértrad
EpYFNNK KorepeHT 6ynagu. MUKPOCKOMHWMHI axpaTa ONUL KYUYUHUHT
613 ynkapraH ngoaacuHM Xyaa Kyn TapkanraH 6yHpai xonra 6esocuTa
TaT6UK 3TU6 6ynmaian (K. 120-mawk). Eputunram 6yromnap xonu
YYYH MWKPOCKOMHWHI axpaTa OAUW KYYMHW aHUKNAWHUHE >Xyfja
axonnb ycynmHun Abbe kypcatnub 6epan Ba 6y xonga xaM apata onuu
Kyun O0OBbEKTUBHUHI COHAWM anepTypacu 6unaH aHUKNAHWULWIWHW TONAW.
Ab66e MeTOaM Kyihupgarmyagup.

ByloMHU EpuUTyBUYM EpPYFANK OYIOMHWHI KWCMAapuaH couymarau
(avtpakymanaHray) MUKPOCKON fAMH3acura Tywajw, Aemak nnH3ara
TylWwaéTraH EpyFNMK JACTAaCMHWMHI Ty3MAMLWIM aHa Wy O6yklomra 60FnuK
6ynagn. ByloMHW napannen pacta éputaétraH (®payHrogep gudpak-
umacu) Ba 6YIOMHUHT Wwaknn* copgga 6ynraH, macanaH, 6ytomM MyHTasam
naH)xapa, fAbHWM 6up-6upmaaH waddod 6GynmaraH mnonocanap 6wunad
apanraH KeTma-keT waddod nonocanapgaH néopart 6ynraH cogaa XonHu

15.3- pacM. MuKpocKonkuHr AC6e sparraH paupakuuoH Hasapus-
cura fowup.

Prcrupa macwtr6 6ysunran: FF pgaH PrPr rava 6ynraH macofa 06beKTUBHWHT
thok>C mrccpacujaH aHva KatTa.

. ByHpaH cogpa 6ytomn3p  KKconupa OfiMHraH xynocrnapHu 52, 53- § pgard
MynoxasanapgaH ¢oiifanaHn6, xap KaHAh KypuHuwgarun 6yromnapra xam TaTouk
3TULW MYMKWH.



Kypnb umkainuk. MaHxapaHuHr (I ,naBpy  6yHOM KMCMUHUHI Xapak-
TepucTukacu 6ynagM, MUKPOCKOMHUHI  axpaTa OnAMW Kyyu 3ca
Wy MWUKpocKon Eépjamupa KaH4yanuk Malija naHxapaHu, SbHU i
HUHT  MWUHUMaN KWAMaTUHW hapK Kuna 6unml MYMKUHAWTUHU aHWK-
'‘Naingu.

TekwupunaétraH CTPyKTypaja napannen Hypnap AudpakumanaHuo,
30beKTUBHUHT FF okan Tekucaurmga 6up katop 60w  Makcumymnap
6epagn (15.3- pacm), ynap opaeuaarn Oypuyaknu macodanap naHxapaHuHr
fjaBpura 60fnnK. Arap TywaéTraH Hypnap OywM cupTura TUK 6ynuo,
CUCTEMaHWHI YKu 6Viinab lyHanraH 6ynca, y xonga 6y Makcumymnap
BasuATK 15N ¢ = TKO wapTaaH aHuknaHagW, 6yHha T — MakcuMmymnap
TapTUbUHN 6enrmnoBunm 6yTyH COH. MuKpockon Ykuaa HOAMHYM AO Mak-
cumym (T = 0) étagu, OupuHuM TapTubnm Ar Ba A{ Makcumymnap

51M ¢, = + /,0cl myHocabaTaaH TonunaguraH nyHanuwnapga €tagn, WK-
KUHYM TapTnbam A2 Ba JI' makcumymnap 3M2= + 2X/ii MmyHocabaTaaH
aHWKNaHaguraH WyHanuwnapga ér-agy Ba >">ka30. bapuya 6y AndpakuuoH
MaKCcUMymnap KOrepeHT Hypnapra Teruwau 6YaraHaurn ydyH, o6bek-
TUBHWHT (POKan TEeKUCAUTM opkacuaa 6y Hypnap y4pawuwuné, Yys3apo
nHTepgepeHymnanawagm sa 00 06bekTMBra HucbataH . 6YHOMHUHT PAPA
TeKUCAUrn 6unaH kywma 6ynraH P2P2 Tekucnmkga OYHOMHUHE TacBu-
puHn xocun kunagn. LyHpad  kunub, FF Tekucnukpgarum AugpakuuoH
Makcumymnaap Tynaamum xam, P2P2 Tekucnmkaa OOGBLEKTMB XOCU KWUATaH
HaTWXaBWii MaH3apa xam Oylomra 60fFAuK 6ynagnm Ba YHUHI TacBupu
6ynaam.

A6Ge 00bEKTUBHWUHI (hOoKan TeKUCAUrngarn MaH3apaHn OYHMHUHT
6upnamuym Tacempu Aeb, P2P2 TEKMCAMKAArM MaH3apaHuW 3ca WMKKunam-
un Tacempu fAeb ataraH. babv3aH FF pgaru maH3apa (maHapa Ba CTPYK-
TypanapHWHr ogatgarn KynnaHuwura yxwatmb) cnekTp pAe6, P2P2
fjarn maHsapa aca 6YHOMHUHI TacBumpu Aeb atanagu.

BYHOMHUHI TYFpU TacBUPUHWU ONULW YUYYH P2P2TeKMCAUKAArM TacBup
6apua Ar, A\, A2, A2 Ba X0Ka30 MaKCUMymnapgaH KenaétraH Hypnap-
HUHT y3apo TabCcupu OkMbaTmaa Xocun KUAWHWULIK  103UM 3KaHAUTUHK
KYpuLW OCOH. XakumkataH xaMm, Au A\, A2, A2Ba X0Ka30 MakCcMMmyMmniap-
JaH KenaétraH 6Gapya HypnapHu 6upop Tycuk Tycub6 Konumb, dakat A0
fJaH KenaéTraH EpyfFAMKHUIMHA YTKa3nb tobopagu, pneb apa3 Kunai-
nuKk. ByHpain xonga P2P2 akpaHgaru TacBup AvQpakuMoH cnektpu (6mp-
namyy TacBupu) 6GMpruHa Mapkasuii MakcuMympaH ubopat 6ynraH 6ytoMm-
HM akc 3TTMpagn. AmMMO 6yHfAail xon napannen pjacta 6ylomaa xed
AndpakymanaHmaraHgarnHa, abHuM 6ytom 6ynmaraH Ba P2P2 Tekucnmkpa
Xe4 KaHAal TacBMpCU3 TeKWUC EpUTUATaHAUK XOcun 6ynraHujarvHa ypuH-
nu. Arap 6apya TOK TapTubnu makcumymnap (Ax, A\, A3, A3Ba X0Ka3o)

TYcn6 KonMHca 3anM, y xonga MkKkunamum tacsup A0, A2, A2 AN J1' Ba

X0Ka30 MaKCMMyMiapfaH, SbHM PAP, fa MKKM MapTa KWYMK [OaBpau
naHxapa maBXyf 6YnraHmga Xxocun 6ynaguraH Makcumymaap Tynnamu-
faH mnbopaT 6upnamum TacBupra MoC Kenap 3au: 6m3 P2P2 skpaHpa Xa-



Kukatha 60p naHxkapajaH Maiigapok MaHXapaHWUHT TacBUPWHM KYprad
6ynap 3guKk.

dakaT gudppakyMoH MaKCUMYMAapHUHT Tyna TynnaMuruHa oytomra
MOC MKKMNaM4u TacBUPHMW aHUKNanaun. JapBoke, MapkasfaH 6up TOMOH-
fa XoinawraH (macanaH, mycbaT T napra Moc KenyByu) MakcUMymnap
TynnamMmu 6apya TaCMNOTAApPHM akc 3TTUPULW YYyH KUGOos Kunagwu,
UYHKW KONATaH MaKCUMyMaap MaH3apaHWHT TagcunotnapuHu 6ysma-
raHu xonga akaT paBLaHNWKHW Ky4yallTupagw, xanoc. bupuHum tap-
TM6AM MaKCMMyMAaap anoxupa axaMusaTra 3ara, ynap Kuumk 6ypuak
ocTuja XoinawraH Ba acocaH pean 6YHMHUHT KuédacuHU 6enrnnoBym
ANPUKpOK Ba ojataa Myxmumpok Tacmunotnapra 6ofnuk 6ynagu. Karta
6ypuyaknap ocTuaa XoinawraH mMakCHMyMm/aap acocaH OYHOMHWUHI Mali-
papok kucmnapu (Tatcunotnapu) 6unaH aHuknaHagu, 6y TadcunoTtnap
Xyfha Xapaktepnu 6ynuwym mMymkuH. MacanaH, OylOM yekcu3 naHxapa
Waknuga 6ynraH xonga 6UpuHYM TapTM6AM CNeKTpaap MyHTasam gaBspiu
LaBpuii CTPYKTypa KYpUHWLIKAA TaCBUMP XOCWUN KWUMULW YYYH eTapnun-
OVp, NeknH 6y TacBupfa EpyF XoinapfaH KOPOHFW XoMnapra CUNNNK
yTunagu*. CTPYKTypaHWHr (akaT LaBpUAAMTUMHKM 3Mmac, 6anku 6u3
TEeKWNpaéTraH naHXxapa YYyH XxapakTepnu 6ynraH épyfFaaH KOpPOH-
FUTa KECKWMH YTULLIHU TYFPW aKC 3TTUPULI YUYH, TaCBUP XO0CUN KMauLifa
lOKOpW TapTM6M cnekTpnap xaM KaTHawuwu 3apyp. XXypga maliga Tag-
cunotnap (CTPYKTYpaHWHT TYNKUH Y3YHAUKAAH KUYUK 3/IEMEHTIapK)
lymymaH Ky3aTUAULWKW MYMKWUH 3mac, YyHKU 6GyHAail anemeHTnapga Au-
(hpakuusnaHraH TYNKUHNap 06bEKTMB anepaTypacuHUHT MYMKUH 6Yn-
raH katra u — 90° KuiimaTmga xam P 2P 2 akpaHra eTu6 6Gopmaiigw.
TathCcuNoOTMHM axpaTa ONUIWIHUHT 1 X = XOM yerapacuHu aHuKnal
YUYH WYy MyfnoxasafaH olifjanaHul MyMKWH, 6yHaa — BakKyympa
TYNKWUH Y3YHAUTKU, N 3ca OYyOM KYWAUATaH MYXUTHUHT CUHAMPUL KYpP-
caTkuuu.

FF Tekucnukga Tewwuknapu Teruwamya >KownawraH 3kpaHnap
KYylin6, abHu pakaT/I0HM Ekn hakaT XXY(HT MakKCMMyMaapHU Ba X0Ka3o-
napHu yTKasnb, P 2P, TeKWCAMKAa TaCBUPHUHI TaBCU(NaHraH Hyk-
COHNapMHU KU XaTTO TaCBMPCU3 TEKUC EPUTUAMLLIHM OCOH Ky3aTa ona-
Mun3. Ab6e KUnn6 KypraH 6y Taxpubanap YHUHT MyxoKama HpPUTHLL
YCYUHN XYyAa AXWWU TYWYHW6 onuwra épham Kunagu.

BaéH KMNMHraHnapgaH LWy Hapca aéHKW, TYFpPU TacBUP ONWL YYYH
MUKPOCKOMHWHI 0O6BHEKTMBM OpKanu Ba yHAaH Hapu 6apya nyHanuwnm
oVndpakuuoH gactanap yTuwm Kepak. Ofatha MUKPOCKON vuMra xeu
KaHfgal TYCUK KYAUAMahgmn, WYHUHT Yy4YyH (akaT Kupuw Kopauvnsu
6ynMuw rapguwrmHa (006bEKTUBHWUHI rapauwu ) xaEdnm 6Yynagwm,

* UyHku Paneit naHxaprcupga o3 6epraH gudpakuymaga (k. 51- § Ba76- maw

thakaT 6GUPUHYM TapTM6NM cnekTpnap xocun 6ynagu. Ternwnu Gyomun Ky3 6unaH
Kys3aTraHfa ¢akaT YTKasu Ko3h(OULUMEHTUHUHT CUANWK Y3rapully Xxakuga Mynoxa-

3a lopuTta onamus; asa anmawmunwn 6unaH  60raMK  3gekT aca 6eBocuTa  Kysa-
TUAMaiau.



UYHKN Y OOBEKTUBHUHI WLIMOBYM TEWWUIMHW 4Yeknangu*. Byom Eku
YHUVHT i 3N1eMeHTM KaH4ya KN4mMK 6ynca, gudpakuma éypyaknapu wyHya
KatTa 6ynagnm Ba OOBEKTUBHWHI TELWWUrW LIYHYaA KeHr 6YnuMwm Kepak.
OODBEKTUBHUHI TeWNrn (OKYC AKMHMAA XolnawraH 6yroMaaH 06bek-
TUBHUHI 4YeTnapura 60pyBYM YeTKWM Hypnap opacmparun 2u 6ypuak
6unaH aHWKnNaHagn. by 6ypyakHUHT ApPMUHK anepTypa Aeinnagn. Arap
anepTypa 6upuHuM TapTM6GIM cnekTpaapra Moc Kenyeun  AndpakynoH
bypuyakgaH KuMumk 6ynca, abvHM 5L un <C51M ¢, =X0'L 6ynca, y xonga
MUKPOCKON munra hakaT Mapkasuil MaKCUMyMmAaH KenaéTtraH Hypnap-
rMHa Kupagu Ba 6u3 i KaTTaMK 6uiaH aHWKIaHYBYM 3fieMeHTNapra
MyBO(MK KeNyBUYM TAaCBUPHU  KYpMaikimMu3, AbHU 6M3 TekwupaérraH
nmaHXapa xo0nuga 3KpaH Tekuc éputunraH 6ynagu. LyHpaid kunun6,
S5IMwu > LWE wapT i 3NeMeHTNapHM axpaTta ONWW YyYyH 3apyp LlWapT-
avp. 5L n = XO0'i 6YnraH yerapasuii Xx0NngalKopUTapTMBaIN MakCMMyMm-
nap UWTUPOK 3TMaNAKN, SAbHU anTu6 YTUAraHuMaek, TaCBUPHUHI cugaTu
6upmyHya émoHnawagmn. X0'i ra HucbataH 5Slwm KaHua kaTTa 6yncar
TacBMp XOCWUN KUAULLIAA HOKOPW TapTM6aM cnekTpnap LWyHYa Kyn WWTu-
pOK 3TaAW, AbHW Ky3aTunaértraH OylOM LyHYa aHWK akc aTTupunagu.

Arap OyloM 6unaH 06bEKTMB opacuaarn MyXUTHUHT CUHAUPULL KYp-
TaTkuuuM n 6ynca, y xonga cdopmynaga X0 ypHura k = X0'n kupaguM Ba
axparta Orrw WwapTu KyiupgarHya 6ynagu:

n>-n-. (97.3)
M 51N wu

Opatga 'oytoMm (hakaT YK 6Yiinab 60pyBuM gactanap 6unaHrmHa amac,
6anku ykKka ofMa 6ynraH pgactanap 6unaH xam éputunagu. By xon
axkpaTta oUW WapOUTUHU sXLWunaingm.

Arap épuTyBuM fdacTa MWKPOCKOM VKM 6GunaH a 6ypuyak Tarukun
aTca Ba a0 Gypuyak ocTuga AudpakuyusnaHca (15.4-pacm), y X0n4a Mak-
cumymnap waptu (k. 47- 8) kyhmpgarnya 6ynagu:

5lna0—5Wa — T Xcl (97.4)

Xeu 6ynmaraHga OUMPUHYM CMEKTPHUHIT O0O6BLEKTMBra TYLWWWWUHUHT

lwapTu
a= —u, al=wn, T = -\ 1 (97.5)

AXpaTa 0N LapTy

25w m>- = -4 (97.6)
d mlL
BKN )
<*> (97.7>
2n $7« 310 un
* Kyunn o6bekTUBnapga Maxcyc aneptypa guadparmMacy wiinatunagum, y Kopa-

UMKHUHT ynyaMuHu Genrunaingu.



*aKC KypuHunwaa ésumnagn. [emak,

6yHgarn A = nb5lnu tokopugaru-
0eK O06BLEeKTMBHWUHI COHAM  anep-
Typacuaup.

LyHaan knnn6, épuwysum 6y-

15-4- pacm. MWKpPOCKONHUHT  axkpaTa o .
ONMW  KOGUAMATMHW  owwupnwga ofma  fOM1AD YYYH XaM, Y3u €pyFauk
[aCTaNapHUHT axaMuaTy. unMkapyBunm GylOMnap YUYyH Xam

MUKPOCKOMHUHT axpaTta 0nuLl Ky-
unm coHnu anepTypara (A ra) 60FIMKANP.

MWKPOCKOMHUHT axpaTa Oo/1W KOOUAUATUHM OWMPULL YUYYH KuUcC-
Kapok (ynbTpabuHagwa) TYNKUHAAPHW KYnnaw Ba COHMWM anepTypaHu
opTTupuw oiganugup. COHAM anepTypaHuM OpTTUPULL Makcajugaa
MMMeEpPCUOH cucTemManap kynnaHagw; ynapga 6yioM 6unaH 06bekTuB
opacugary ¢aso CUHAMPMLW KypcaTkmum n > 1 6yaraH mMyxuT 6unaH
TyngupunraH 6ynagu. n HWM TaxmuHaH 1,5 kunub onunb (kegp moin),
COHMN anepTypaHu oWKMPUBIMHA KO/NMachaH, kaTop 60lWKa ad3anuk-
napra xam ara 6ynamus (K. 92-8). Xo3upru 3aMOH MUKPOCKOM 06bEKTMB-
NapUHWHI COHAM anepTypacu aH4ya KatTagup. «Kypyk» cuctemanap
yyyH n = 1Ba bIlu amanga 0,95 ra etagn, OGUHOGAPWUH, EPYFAUK TYN-
KWHW Y3YHAUTUHUHT ApMUYa KenajuraH KMcmaapHu axpaTa oauw MyM-
KUH. WMmepcrnoH cucTemanap 6unaH sca 6up ApuMM MapTa Kyn*axpaTa
0NN MYMKWH.

Ab66e meToaM EpuUTUAYBYM BytomMaap YyYyH axpaTa oauw Ko6unamnatu
KAAMaTUHW  KenTupub uYumKapull MMKOHMHU 6GepubruHa KonmacpaaH,
6anku MUKPOCKON OpKasun Ky3aTULIHWHE HaTuxXanapu KysaTull wapou-
TWra Kyn 60FNMK OYNUWMHU xaM KypcaTagu. AGGEHUHr Xynocanapwu
anoxupa amanuin axamuaTra aragup, 4yHku J1. W. MaHpgenbwTam 6y
XyfnocanapHUHI (akaT épuTunyByn Gyromnap (KOrFepeHTAUK) YUYyHrunHa
3mac, 6anku y3u EpyfFauK YMKapyBUM OylOMIap YUYyH xam TYFpU 3KaH-
NUTMHKU KypcaTuwra myBaddak 6ynan. O6beKTUBHUHI YMKMLW Kopa-
unFuga 03 bepaguraH AugppakuuaHuM Tekwupaétub, MaHgenblwTam
KyingarnHu kypcatgu: xyaanm AG6eHUHr EpuTunysun 6ylomaap Y4yH
ApaTraH Hasapuacupa 6ynraHngek, OYHOMHUHI Kuédacura HucbataH
YHUHT TacBupuga 6ab3aH Hamo&H 6ynaguraH 6ab3m HYKCOHMap Kopa-
UMKHWHT Y4amu Ba WaKIura 8ku KaHgangup SHru 4yeknoBuu guadpar-
ManapHWHT  KUPUTUAULL-KMPUTUIMACAUTUTA BOFIUKAUP. MaHgenb-
nrraMm TYNKWH Y3yHAMrUra HucbataH Kynon 6ynraH cTpykTypanappga
y3n EpyFanK uvnkKapyBuu OGylomnap XxamMma TOMOHAaH TeKUC épuTunraH
oytomnapra TamoMuia 3KBUBANEHT OYAUWMHKU Tongu. MaHgenblutam-
HUHT OyloMnap cudatuga ONWHFAH YYFNaHTUPUATAH Ba EpUTUATaH
Typnap 6unaH YTKasraH Taxpubanapu tokopugaru xynocanapHu Tac-

anKnagu.



By xynocanapHu y3u épyfnnk ynkapysum 6ytomnapra (KOrepeHTank
YK) XOPUIA KUANLW aliHUKCa MYyXUMAMP, YyHKN GytoM épuTuiraH xon-
napga xaMma BaKT xaMm Tyna KOrepeHTAnkK 6ynasepmaingn. Eputwm-
NyBUM OYIOMHUHI HyKTanapu etap/ivya KOrepeHT épyfFnuk tobopuin
YUYYyH MaHb6aHuWHT 6ypyaknum ynuamnapu etapan gapaxaga Kuumk 6y-
AUWK, AbHU 6GylOM TypraH >oihgaH MaH6aHUHr KYpuHuw 6ypuyaru
}:cl ra HucbaTaH KMYMK 6Ynmwm nosum, GyHparn k — EpyFauk Tyn-
KUHU Y3YHAUTU, 1 — OGYIOMHUHT EpuTUAYBYM HyKTanapu opacupgaru
Macoha. XakukataH xam, 6y xonga MaHbGaHWHI Typau HyKTa-
napupaH épuTuayBUM HyKTanapra kKenaétraH TYAKWHAap 24 ra Huc-
6ataH KMuuk 6ynraH asanap Gapkura ara 6ynagn (k. 129-
MallK), okmbatha EpuTuAraH HykTanap coumb bopyBUM TYNIKUHNAP
UHTephepeHUnacn, EpuTyBuM TYNIKWMH MaHOaHWMHI Kailcu HyKTacupaH
KENraHWpaH katbM Haszap, 6up xun adekt Gepagn (KOrepeHTUK).
AKCUHYa, MaHbaHWHT Oypyaknu ynyamnapwu faH KatTa 6ynraH
X0ng4a MaHb6aHWHI Typau HykKTanapugaH éputunaétraH HykTanapra
KenaéTraH EpyfnuK HongaH 21 rada 6ynraH xap Typau dasanap ¢ap-
Kura ara 6ynagu Ba 6GUHOGapWUH, EpUTWUATAH HyKTanap coumb tobopraH
TYNKUHNAp TYpAu-TymMaH WHTEpP(EpeHLMOH MaH3apanap X0Cua Kuau-
LN MYMKUH (KOTEPEHTNNK YK). MaHbaHMHT ynyamnapu Y J1 ra Takkoc-
naHapnu 6ynraHgarvn opanuk x0n4a KOTepeHT/IMK KYMpPOK €Kn 03poK
Japaxafa amanra owagu. Pean wapouTga Mukpockonga 6ytoM Hypnap-
HUHT KeHT factanapu 6unaH éputunagm Ba Tyna KOTepeHTNMK Xyaa
Kam xonnapgarvHa 6ynagw.

AliTunraH 6y mynoxasanapHu 22-8 ga 6axapunraH xucobnap taC-
auknaingn; 6y xucobnapra MyBouK, EpuTUNYBYM BYHOM TeKucnuruga
KOTEPEHT/IMK COXAaCMHUHT ynyamu 2/or = n'0 6ynagn, 6yHgarm 0—
MaHOaHMHT 6ypuyaknu ynuyamnapu. Arap 2/kor  axparta OnMHaguraH
MUHMMaN i MHTepBangaH Knumk 6ynca, y xonga 6u3 KorepeHt 6ynma-
raH éputmnuw 6unaH uMw KypaéTtraH 6ynamus3; akc Xxonja 2/kor=
= X/0 i 6ynagM Ba axpaTa O/IMHagWraH maco)a KOTepPeHTNK Co-
Xxacy munga 6ynaau Ba EpUTUANLIHKU KOrepeHT aeb xucobnaca 6ynagu.
BuHoGapuH, bGyHaali Myfnoxasa HpUTUL ycynu 6GunaH xam rokopuga
ynKapwaraH xynocanapra Kenamus.

Mukpockonga 6ytomnap EpUTUNWIMHWMHE KUCMaH KOrepeHT 6y-
AvWM ponmn xakuparn macanaHu 1. C. PoxaecTBeHCcKuid 6atagenn Tek-
WwmpraH*, y asoBuii KOrepeHTNMK gapaxacugebatanysumny12 dhaktop
(k. 22-8) éppammpa (YHWHT uerapasuil Kuiimatnapum — Honb Ba 6up)
X04ucanapHUHIrMukgopuii TaBcumHu 6Gepan. By HykTam HasappaH
MWKPOCKOMWK Ky3aTulifapfa pauvoHan épuTull mMacanacuHu TeKLu-
pn6, . C. PoxXaecTBEHCKWIA Oy MyxyM MacanaHu TYWYHTUpnM6 6epam
Ba XaTTO 3HI Ky4nu 06bekTMBnap 6YnraHuM xonga KUYMK KyBBaT/uv
MaH6a 6unaH paBwaH EpUTUATaH KYpWL MalAOHWMHWHT 3HT Kynai La-
POUTMHUN XOCUN KWAYBYM EPUTIAY MLWNab Ymkam.

* 0. C. PoxpgecTBeHCKUIW, WN3bpaHHue Tpyau, «Hayka», 1964, 197-6er



A. E. OQNNeHropHMUK-

POCKOMWUK Ky3aTULl Ha-

TuXanapuHu TYFpu Tan-

KUH KWIWLWHWHT  Haka-

Jap axamuaTan 3KaHnu-

FMHN KYpCaTyBYMN aXKonno

mucon kentupgu*. 15.5-

pacmga aiiHu 6up npena-

paTHWHT  (4MaToMnu CyB

YCUMAUT  KANKOHWHWHT)

TYpAn épuTnLL ycynnapu-

fa MMUKpocKonga  Xocun

KWaraH TacBUPMapUHUHT

TYypTTa pacMu Kypcatui-
raH.

Xap 6up  pacMHWHT

yCTnaa 06bEKTUBHUHT (hO-

Kan TekucaurmgaH YTys-

un EpYFNNK [aCTaCUHWHT

Wakni* kypcatuaraH. 1-

pacm — hakaT mMapkasuii

makcumym (0) yTagm, kan-

KOH TadcmnoTcms, cun-

NUKLEK KypuHagu; 2 —

15-5- pacM. EpuTuw xapakTepHHWHr Mukpockon- — Mapkaswii (0) Ba 6uTTa éH

faru TacsBmpra KypcaTaguraH TabCcupm. ANGPAKLMOH  MaKCUMyM

(r) yTagnm — KankoH 6yi-

.4ama CTpykTypara 3ara; 3 — mapkasuii (0) Ba 6MTTa HOKOpUTU Au-

pakumoH MmakcumyMm (6) yTagy — KankoH KyHAanaHr CcTpykTypara

ara; 4 — mapkasuin (0) Ba 6uTTagaH a Ba 6 Makcumymnap yTagn—
KankoH TYp KypuHMWIKAAru CTpyKTypara ara.

LWyHpaid kunamb, KankKOHHWHE CTPYKTypacu Typra yxwaigun, NekuH
Ky3aTuw metogura kapab y cunnukgek 6ynn6, ékm 6yinnama € KyH-
uanaHr nonocanu 6ynné KypmHULWIKM xam MyMKWUH. BaxonaHku, unrapu
6oTaHMKNap ynapHU AUaTOMAN CyB YCUMIUTUHUHT TypAu xunnapu geé
xucobnab kenraHnap.

98-§. 3NeKTpoH MUKpPOCKOM

CoH/N arrepTypaHu Kyn owupuil MyMKUH 6YMaraHanr y4yyH MyK-
POCKOMHUHI aXxpata OAuW KOBUAMATUHWM OLUMPULIHWMHT 6upgaH-6up
MYNM KUCKApOK TYNKWHAAp Kynnawgup.

YnbTpabuHaglua HypnapHUHT KYNnaHUuWM MWUKPOCKOM OMNTUKa-
«WNHW Ternwnu martepuannapgaH (keapu, (aiooput) TaépnawiHu €ku

* d- E. OnneHropH, BboTaHuuveckuin xypHan, 1940.



KaiTapyBuM onTMKagaH (oiganaHnwHW Tanab kunagu; OyHaa Kynna-
HaguraH HYpnapHWHT TYAKUH y3yHauru 250—200 HM opacupa 6Y-
MM Kepak, YYHKW Ky3aTWauwu Kepak 6YnraH 6ytOMAapHUHT Kym-
YNNI KUCKa YynbTpabuHagwa HypnapHuM Kydnu totagu. LyHpaai
KUnmo6, axpara onuw KyuuHu 6y iyn 6unaH MKKM mapTaya owwupuil
MYMKWH; KO3UPrX 3aMOH y/ibTpabuHadlua MUKPOCKOMIapmaa aHa LuyH-
fJain kunuHrad, 6yHga an6atTa oTorpadmk Kysatuw MeToamngaH oii-
fJanaHuw 3apyp.

YnbTpabuHaia HypnapHW KYNAaHWWHUHE fHa 6up Myxum ad-
3an TOMOHM 6op. Kyn 6ytomnap, aliHMKca GMONOrMK npenapatiapHUHT
6apya KMcMmnapu KYpuHyBYUM EpYFNMK Y4yH O6upgain wadpod 6ynagw,
wy Tydainnm 6yHgain OylomnapHu KYpuHYBUYM EpyFaukAaa KysaTuu
KUAUH. JleknH ynbTpabuHadwa épyFamk yuyH Gytom (npenapaT)HWHI
TYPAN KUCMAPVMHUHT 0TUW KypcaTkmuu Typauuya 6ynagn, 6uHobapuH
Termwnm MukpodoTorpagmanap eTapauya  KOHTpacTau  6ynagw.
E. M. Bpymbepr Typan TyNKUH Y3YHAUKAAPHUHT loTuanwmngarn dapk-
faH Xyjaa axwy oijanaHul UMKOHUHWM 6GepajuraH >Kyjga axoinnb
cuctema uwnad uymkau. MpenapatHu TYAKUH Y3YHAUMKAQPHUHE y4Ta
rpynnacuga pacmra onub Ba ydvana pacMHU TYAKUH Y3YHAUKNAPHUHT
6y yu rpynnacugaru apkHu Termwnm pasuga akc aTTupaguraH yyra
EpyFuK hunbTpura ara 6ynraH maxcyc ac6obga 6up BakTaa kapab, 6us
Bpymbepr metogn 6yinya pacmra onuiifa KynnaHuaraH €pyfFamKHUHT
3HT KWUCKa TYNKUH Y3YHAUTWra MOC KenaguraH gapaxaga axpaTtuirad
TathcunoTnapra 60 Taceup onamwms.

MUWKPOCKOMHMHI @XpaTa 0fiMll KOOGUAUATUHM AHafa OWMpPUL YUYH
PeHTreH Hypnapu 6wunaH Taxpmba KunaMw Kepak 3gu. AMMO PeHTreH
Hypnapuga TacBMp XOCW/ KWAMLWI Y4YyH Kepak 6ynraH onTtuka Tarép-
naw >xyfa katta KuAnHuMnuknapra gyd Kenagu.

AMMO XO03Mpru 3amMOH Hasapuii (PU3IMKACMHWMHT  PUBOXIAHWLLN,
XYLAN EpYFINK OKUMWHWHT TapKanuwmn TYNKWH KOHYHnapura 6Yyii-
CYHraHugeK, xap KaHgai mofawii 3appanap OKUMWHWHI TapkKaaullH
XaM TYNKWUH KOHyHnapura 6yiicyHaawu, geraH Qukpra onub Kengw.
By aca kyunap Tabcupupa 3appanap xapakatu Tyfpucmparu macana-
HUHT aHWK eYMMU  Ternwnm TYNKUHAAPHUHT TapKaauwnHU TeKwWmnpuLw
wynu 6unaH onvHagwW, femakgaup. by TYAKMHNapHUHT Tabuatura Tyx-
TanMacfaH, YNapHUHT Y3yHAWUTM XapakaTnaHaéTraH 3appanapHuHT
T Maccacura Ba vVTesnurura X = HirV ¢opmyna (ge bpoiinb, 1923 ii.)
opkanu G6OFNaHraHAUTMHKW KypcaTtmb yTamm3 xonoc, OyHpgarm H=
= 6,624 « HO-84 )X e« c 6ynu6, MnaHk goumniicn geinnagn. dopmyna-
faH KypuHUWIMYa, 3appaHWHI T Maccacl KaHuya KaTTa Ba V Te3uru
KaHuya KaTTa 6ynca, TYNKWH Y3YHAUTU LIYHYa KWYUK 6ynagn. JIeKnH
XaTTO YHuYa KaTTa 6ynmaraH TesnmMkga XxapakatnaHaéTraH 3HI KMUMK
maccanu 3appanap — 3/IeKTpoHiap y4yyH xam (T 52 0,9 « 10-*7 1)
TErMWAN TYNKHH Y3YHAMK Xyda Kuyduk. MacanaH, 150 B kyuynaHuw



6unaH Te3nawTUpUAraH aNeKTpoHnap yuyyH X = 1 A*. Te3pok xapa-
KaTnaHyBYM 3MEKTPOHNAP YYYH, LWYHWHIAEK atomiap, Mosiekynanap
8Kn AHafla KaTTapokK Maccaiy >XUCMAap YYYyH TYJKUH Y3YHIUTW aH4va
Kncka 6ynagn. LLyHpain kunmnb, XaTTo 3HI eHrun 3appanapHuHr (anek-
TPOHNAPHMHT) TapKanuw KOHYHAapW >Xyfa KUCKa TYNKUHAAPHWHT
TapkKanuw KOHyHAapura Moc Kenagw.

By xonga macanaHWHT TYNKWUHWIA Ha3apusi acocuia O/IMHraH aHuk
UMMM TFeoMeTpUK ONTMKa MeToau 6yiuMua ONUHraH eynMmgaH amanga
thapk Kuamaingu. TYAKMHNAP CUHULL KYPCATKUYNAPUHUHT MYXWUT XOC-
canapura, SibHU 31eKTPOH XapakaTnaHaéTraH Ky4 maigoHnapura KaH-
pain  60FnaHraHNUrMHW aHuknarady, 6M3 3NEKTPOHHUHI XapakKaTuHM
reoMeTpuK OMTMKa Komganapu 6yiimya xmco6nad YMKULLIMMU3 MYMKUH.
NKKWHYN TOMOHZAAH, 3NEKTPOHra TabCUp KWAYBUM KyufiapHU 6unarad
X072 3NEKTPOHHUHT XapakaTMHU MeXaHUKaHWHT ofaTfarn KOHyHnapu
6yiinya xncobnabd unkKuw MyMKuH. MexaHWK MacanaHu ONTUKa HyKTau
HasapugaH Kkapab uMKULW MMKOHMATM annakavyoH Kypcatmb yTunrad
agn. byHpaH TaxmmHaHd 150 iimn aBean MamwnbToH (1830 . aTpodmaa)
MeXaHUKa TeHrnamanapuHuW TeoMeTpPUK ONTUKa TeHrnamanapura yx-
Wwal KYpPUHULITA KENTUPUL MYMKUHANTMHW KypcaTAu. MexaHuKa TeHr-
namanapyu 3Hr KWYMK TabCup npuHumnuHM  (MonepTiom MNPUHUUNNK;
HbIOTOH MexaHMKacu TeHrnamanapyu MonepTion NPUHLUANGAH ONUHULLIN
MYMKWH) u1(oganoBuym MyHocabaTt Tap3ujga, FeoMeTpuK ONTUKaTeHr/Ia-
Manapu sHr KWCKa ONTWUK Ayn npuHuunuau (depma npuHumnu.k. 69-§;
reOMeTpMK ONTMKAa KOHyHnapu depma NpuHUMNMAaH KenTupub uymka-
punagn) wudoganoBun MyHocabaT Tap3ufa TacBUMPAAHULWINM MYMKWH.
Arap CMHAMPULW KYpPCaTKMUM Tyl yHYacyH ThrMLWAM paBullfa KUpUT an-
ca, Oy MKKana npuHumn 6yTyHnain ainHuin ugogara ara 6ynagn. Xosupru
3aMOH Hasapuscu bepaguraH axommb HaTwa WyHAaH unbopaTku, Oy
HasapusagaH Kentmpmb uYmkapunaguraH CUHAMPULW KypcaTkuuu 6unaH
3appa xapakatnaHaéTraH Ky4 MaifoHNapMHN XapakTep/ioBYM napameTp-
nap opacupgaru MyHocabaT 3HI KMYMK TabCup MpUHUUNKU 6unaHdepma
NPUHUUMUHUHT ailHaH 6up Xun 6ynuwun ydyH Tanab KWaWHraH MyHo-
cabaTHUHT xyaau y3ruHacugup. MacanaH, x03Upru 3aMOH Hasapusacura
MyBO(MK, X/ noTeHuman O6unaH XapakTepaaHyBYM Kyd MaigoHuaa
xapakatnaHaétraH 3appa Y4YYH MYXUTHUHT CUMHAWPULL KYpPCaTKMuM

n= | 2(£€ —W)'rec2

KypuHuwga 6ynagn, OyHaarn E — xapakatnaHaéTraH [3appaHuHT
3HEepPruacx, T — YHUHI Maccacu Ba ¢ — EpyFAuMK Te3nuru; [amunb-
TOHHUHT (MKpWYa, XyAau WyHAalk 6oFnaHuiL MaBXyabynraHuga 3ap-
PaHWHT Wynu épyFAnkK Hypu 6unaH 6up xun 6ynagw.

*

ONeKTPOHHUHT TYNKUH Y3yHAUTUHN Xucobnaw y4yyH fge-bpoiinb dopmynacu-

ra X— 12,24/1/ V (anrctpem) KypuHuw 6Gepuw Kynai, 6yHgarn V KyunaHuuw
BONbT xucobupa mpoganaHraH.



MexaHnka MeToAnapu €Ky reoMeTpuKonTUKa MeTOANnapu KynnaHu-
AMWMAAH  KaTbW  Has3ap, 3MEeKTPOMArHUTMK MaljoHnapga™ 31eKTpoH
WynnapmHn xucobnaw ycynnapu 6umpop HykTagaH (mMaHb6agaH) YuKKaH
3NeKTPOHNAPHUHT KaHAal WwaponTha sHa 6upop HykTaga TYnaaHUWWHA
(cTurmaTvk TacBMp) aHUKNAW MMKOHWHW 6epagn. byHpal TacBup onuw
YUYH 3MeKTPOH XapakaTnaHuliy Kepak 6YNnraH 3nekTp €ku MarHut
MalgoHnapu TYnnamu «37eKTPOH AuH3anap» (MarHuT nuH3anap éxu
3NeKTPOCTaTUK NNH3anap) 6ynnwmn kepak. MeomMeTpuk onTukaga oaauni
NNH3anap KaHaa ponb YiiHaca, «3NeKTPOH AuH3anap» 37eKTPoHMap
onTMKacmga WyHpa ponb yiHangn*. Termwnm wapouTga (napakcuan
factanap ékum Termwnmya xucobnab miwnaHraH «Ty3aTuaraH» 31eKTpPoH
NWH3anap) 3neKTpoHnap MaH6au eTapaMya AXWW Tacsup Gepuwn Mym-
KUH.

By TacBupHU oTOorpama KUInW MyMKUH (arap afieKTpoHnap ¢oro-
nnacTMHKara Tywca)*ékm 6eBocuTa Ky3 OGunaH KysaTul MyMKWUH (arap
3NeKTPOHNAp YynapHUHr 3apbufaH EpyfnnK 4umkiipyBuu noopeculeH-
UMANOBYM 3KpaHTa Tyuica). XO03Upru 3aMOH TEXHMKAcuga Myxum posb
YAHOBUM KYN 3MEKTPOH-OMNTMK CUCTeManap aHa Wy npuHLMn acocuja
KypunraH. 15.6'-pacmga cxemaTtvK TacBMpPAaHraH 3/1eKTPOH MUKPOCKON
WYHAAN cUCTEManapHUHT 6upuaump. ONeKTPOH MWUKPOCKOMHUHI opaTt-
farn ONTMK MUKPOCKOMHMW TalWKWMA3TYyBUMKUCMAaprabyTyHnain akeu-
BaNeHT OynraH KucmaapgaH Ty3UAraHaHru pacMgaH KypuHub Typuntu.
ByloM «y3nm EpyFinK yuKapaguraH» — y3um 31eKTpoHnap MaHb6au 6y-
avwn (4yFnadrad Katog ékn éputuayBuM POTOKATOL) EKN «EpPUTUATaH»
6ynnwmn — ofatha uYyfFnaHraH KatogfaH UMKKaH 31eKTPOHMIap OKMMM
TywaétraH npenapaTgaH mbopat 6Ynuwim MyMKuH; anbaTTa, 3/eKTPOH-
NY3HWHT npenapaT OpKanu NappoH YTWLIW Ba «ONTUK» CMCTEMAra Kupu-
UM YYYyH npenapart eTapauya tonka 6ynuiim, anekTpoHnap aca erapauua
Te3 xapakat KwnaguraH 6ynuwun kepak. [apBoke, ogatgarm ONTUK
MMKPOCKONAa KaoanaguraH npenaparnapra xam Xyaau LWyHra yxwatl
«waot 6ynuw» Tanabu kyhimnagw.

JNEeKTPOH MUKPOCKOMHWM TeOMETPUK ONTuMKa kouganapu 6yinuua
XMCO6 Knanw Tabumningmp, YyHku, Kypub YyTraHuMmn3geKk.aneKTpoHnapra
MOC KefnyBYM TYNKUH Y3YHAWUK XyLa KWuukaup. by y3yHAWK HaHo-
METPHUHT MWHI4aH 6vp ynywnapuHuWHr 6up Heuytacu TapTubumga 6y-
nagn, YyHku ofatpa aHua katta (40— 60 kKB TesnawTmpyBuM Kyuna-
HUALWWIra MOC KenyBuM) Te3IMKAM 3MeKTPOHNap wuwnatunagn. Ammo
97-8 pa KypraHMMu3gek, MAKPOCKOMHWUHT aXpaTa OfULWKYy4Yn TYFpu-
cmgarnm acocmii macanaHum kapab umkuwaa TYAKUH Y3YHAUKHUHE Yek-
CU3 KNUYMK IMACAUTUHU 3bTM6Opra onvw kepak. A~ XOM dopmynaHu
TaTbmnk 3TUB, 3MEKTPOH MUKPOCKOMHWUHI aKpata ONuW KYyYUHWU 0fawnii

* ONeKTp Ba MarHMT Mali JOHNaPUHWHT 3NeKTpOHNap Wynura KypcataguraH
Tabeupn (thokycnosun Tabcup) 3nekTpra Gafuiwinavrad papcavknapfa 6aéH aTunra
(macanaH, C. . KanawHWKOB, 3InekTp, «YKuTyBum», 1979, 208— 210 §8.).



MUKPOCKOMHUKNIa KaparaH-
fa Oekméc KatTa Kuauw
MYMKWH 3KaH/IUTUHW ToMa-
MU3. XakKukataH Xam, 3JieK-
TPOH MUKpOCKONAa TYNKWH
Y3YHIUTW O4ANIA MUKPOCKON-
pgarngaH  10000— 100 000
MapTa KUYUK; WYHWHT Y4yH
X03Mpya 3/IEKTPOH «0OOBbEK-
TUBNAPAHWHI COHMM anepTy-
pacM yHya KkatTa 6ynmaca
xam (A ~ 0,01—0,1) xap
X014a 31eKTPOH MUKPOCKONM-
HWHT Ha3apuin axpata 0/nLl
Kyunm OMNTUK MUKPOCKOMHMU-
KngaH 6up Heya MUHI MapTa
opTnkamp. Bowkaua anTt-
raHga. arap 6u3 onNnTUK MUK-

OSekTUé: pockonga 200—300 HM ua-
macugary  TalcunotnapHu

A vV axpaTta onaguraH 637;_jca|<,
! ! MoHgeHCop 3/IEKTPOH MUKpOCKon épga-
mmga 0,1 HM vamacugaru

/  Mansa . 6YIOMNAPHUHT  TaCBUPUHM

o ONnuwWra, AbHU atom Ba Mo-
Epyrnvk  3nekTpoHnap nekynanapHu Kypuwra
“4aHBam  man&an YyMUABOP 6Y/ULLI MYMKUH 3/0.

X0o3uMpru BakTga  MaB-

15-6- pacM. O/neKTpoOH MWKPOCKON Ty3nAuULWK- KYQ 6ynraH S/IEKTPOH MUK~
HUHT cxemrcu. Takkocnaw yuyH énuga ontuk ~ pockonnap ,0.1 HM 4amacw-
MUKPOCKOMHWUHT CXemMacu TacBUPaHTaH. parn axparta oauW Kydura

ara.

CCCPga 6upuvHYM MapTa XyAa TakoMmuanawraH 37eKTPOH MUKPO-
ckonnap akag. A. A. JlebefeB paxbapnnruga Kypwuiarat.

ONEeKTPOH MUKPOCKOMHUHI axpaTa OfulW Ky4YMHW npuHuunuan
XuxathaH uYeknoBum cabab, anbatTa, xygaum ogargarm ONTUK MUKPO-
cKkon xonugarugek, AWQPakuMoH xogucanapgup, Oynap 3MeKTPOH-
NapHUHT TYNKWH TabuaTtu Tydainnm 3 6epagm, Arap Taxpuba wapou-
™ oKopuga 6aéH KunumHraHura MyBO(MK KWAM6 TaHNab 0fMHCA, AbHU
MYXUTHUHT OpanapugaH 31eKTpoHnap yTaguraH (asoBuii 6UpXMHCAN-
MaCNKNAPUHUHT YU3UKAW Ynyamnapu Wy 31eKTPOHNAPHUHT TYNKWUH
Y3YHAUTN 6UNaH TakkocnaHaguraH 6ynca, 6y xonga 6yHgaii aneKkTpoH-
nap gudpakuuacuHu 6eBocMTa Ky3aTul MYMKWH.. QNeKTPOHAAPHUHT
TYNKUH Y3YHAUTW PEHTreH HYpAapuHUHT TYNKUH Y3YHAUTUTa AKUH
6ynraHyn yuyH, 3aneKTpoHNap AUMPakUMACUHMN Ky3aTULL LWapouTn PeHT-
reH Hypnapu gugpakumacuHu KysaTulw wapouTura yxwaw 6ynagw.



15-7. pacm. MeTtann ¢onbra opkann PeHTreH Hypnapu (a) Ba 31eKTPOH-
nap pactacu (6) yTraHga OnuMHraH pAudpakuuoH Xankanap.

XakukaTaH xam, [esuccoH 6unaH XXepmep (1927 i.) Ba . . TomcoH
(1928 ii.) anekTpoHnap Augpakuusacura oig TaxpubanapHu Kunmb
Kypannap, 6y Taxpubanap PeHTreH Hypnapu audpakumscura oug
Taxpubanapra 6yTyHnain yxwaw skaH. HOnka onTuH BapafngaH PeHT-
reH Hypnapu (a) Ba anekTpoHnap fgactacu (6) yTraHuga xocun 6ynagm-
raH AngpakunMoH MaH3apaHWHTr TacBupnapu ([Jeb6aii—LLlepep xanka-
napwu, K. 118-8) 15.7-pacmpaa kypcatunrad. LUyHra yxwatw gugppakymoH
Taxpubanap monekynanap factanapu OwunaH Xxam, HeWTpoOHnap fAac-
Tanapu 6wunaH xam Kuamnb Kypunarad.

99- §. KopoHrM MmaiigoH MeToau (YNbTpaMUKPOCKOMuUs).
dazaBuii TagoByT (KOHTpPAcT) MeToAM

MUWKPOCKOMHWUHT aXpaTta O/l KOOUNMATUHU  aHUKNOBYM (hopmyna
MUKpOCKON épgamuia Kypuw éku goTtocyparra onml MYMKWH 6YniraH
3HT KWYMK 3appaHuHr yn4yaMuHU KypcaTnb 6Gepafii, SbHU  TacBupwu
XaKUKWIA WakInMHW TYFPU akc 3TTUpaguraH 3appaHu Kypcatagu. byH-
[aH XaM KWYMK 3appanapHUHr TYFpyW TaCBUPWHM ONIMLL MYMKWH 3Mac.
AMMO 6yHAail  ynbTpPaMWKPOCKOMWK KUYMK 3appanapHUHT MaBXyj-
JINTU, YNapHUHT Ba3MATM Ba XxapakaTu MWKPOCKON épgamuga maxcyc
ycynga Kysatuw iynum 6unaH aHukKnaHuwu MyMKWH. By ycyn épyf-
NVKHVHT KWYMK 3appanapfa CouMauvil XOAucacura acoc/iaHraH.

Acb06napHMHr  Konawnw cxemacu 15.8-pacmpa KypcaTunrad.
Kyunu @épyfnuk pgactacv YnbTPaMWUKPOCKOMWK  3appanap 6ynuwm
TaxMWH KWAuHraH kamepara 0,r 06bekTMB épfamuaa uFunagn. Arap
OyHpaalt 3appanap Ba ynapfaH KaTTapok 3appanap Kamepaga 6ynmaca,
y xonga 0 { obbekTmMBAaH KenaétraH EpyFIMK ropu3oHTan WyHanuwpga



15.8- pacm. QHr cogpa ynbTpa- 15.9- pacm. KOpOHfu MaiigoH

MUWUKPOCKOM CXeMscu. MeTOAMHU amanra owwupaguraH
Maxcyc KOHAEHCOPHWUHI  Ke-
*CUmMu.

KeTaBepagw, tokopurn 0 2 06bekTMBra TywmMaigu*. Arap Hypnap iay-
nupa 3appanap 6ynca, 3appanap épyfavkHu counb robopagu, CoUMraH
EpyFnukK 0.: 06bEKTMBra TylWlaan Ba BEPTMKAN MUKPOCKOMNAA Audpak-
LUMOH MaH3apa Xxocun kunagun; 0y AudpakuvoH MaH3apa ynbTpamuk-
POCKONMK 3appaHWHI  BasWATM Ba XapakaTu TyfFpucuga Xynoca
yMKapuwra UMKOH 6epafu, aMMO YHUHT WaKAu TyfFpucuga xyga xam
HOoaHMK TacaBByp 6epa onagu. Xypa Maiga 3appanap (macanaH, Me-
TannapHuHr 5-10 6 mMm ynyamau Konnougan 3appanapu ) kopa oHga
ANTUPOBYU tONAy34anap Taps3ufa KypuHagu.

YNbTpaMUKPOCKOMAa KOPOHFM MaifoH MPUHLMAM aManra OLMpUAraH,
6y npuHUMN Kyhngarmgad —uvbopat: Kypuw MaigoHwura TYEpu  Hypnap
Kuputunmain, akat AudpakumanaHraH HypnapruHa Kysatunagu. by
MpMHUMN KaTop MocnaManapfa amanra owwupunagu. XycycaH, MUKpoc-
Kon cTonyacuparm npenapatHM 00bekTuBra 6GesocuTa — TyluMaigwrad
OFMa HYpPNapHWHI Ky4ynu factacu 6unaH EpuTaguraH Maxcyc KOHAEH-
copiapHmHr (15.9- pacm) KynnaHuWM aHa Wy MpUHUMAra acoc/aHraH.
Mapka3unii HypnapHu wadgdgod 6ynmaraH maxcyc napga TyTmb Konagaw,
8H Hypnap aca Tyna W4YKM KaATMG, CYHr KY3ryCMMOH CUPTAaH
KahTagu Ba npenapatga TynnaHagu. by éH Hypnap 06bekTuB
ra TywmailguraH WyHanuwpa Tapkanagu, dakar O6yiomga gudpak
umsnadran (6ytom coumb kbopraH) HypnapruHa o06beKTUBra TYLIWLIW
MYMKWH. Arap Oytomnap aH4ya nmpuk (A/2 gaH katTa) 6ynca, 6y xon-

* EpyFInKHUHT XaTTo &T 3rpprarp CYXATrrH  6YTYHNTA To3a 6Mp KUHCAM
MyXUTAa 03 GepaguraH MOMebYNsp COUUAWUTU XKyAa Kyuycu3 6GYnaau, LUYHWHT YYyH
613 yHU xmucobra onmasnmMms.



ja Typau TapTubnu  gudpakuuoH cnekTpnap 6up BakTha 00bek-
TMBra Tywagum Ba 0Ou3 6OylOM LWaknugarn TacBUMpHW Kypamus. Arap
andpakunanaHraH pgactafapHUHr  aH4ya KUCMU 00beKTMBra Tylumai
Kofica, y xonga OyloM lWaknugaH ce3unapnm apkK Kuayeuum Tacsup
EKN XaTTo OYIOMHUHI LWAKNM XakuAa Xey KaHgan TacaBByp Gepmaiigu-
raH kKopa (aHgary akat Epyf HyKTa Ky3aTUAULWW MYMKWUH. Typau
cucTemagary WyHra yxwaw KoHgeHcopnap (napabonouni-KoHAeHcop,
KapAnoua-KoHAEHCOP) MUKpPOCKOMWAZa KeHr KynnaHunagw. YnbTpa-
MWKPOCKOMWUK Ky3aTWll METOAWHM TakoMuanawTmpuw Tyfpucuaa 45-8
fa ranupuaraHd agu.

BaéH KunuMHraH MWKPOCKONMK MeToAnap arpodugarn myxutra
KaparaHga €pyfankHu 60LWKavyapok Tuw Koounmatn Tydainnm 6yTyH
Kypuw MaigoHn oHmaa axpanmb KypuHyBUM OGytomnap yyyH (abcopb-
UMOH CTPyKTypanap) Xyfga Kynah 6ynuwm MyMKuMH. MUKPOCKOMMK
nwpga, macanaH, 6uonoruaga arpogpary MyxuTAaH acocaH Y3WHUHT
CUHAMPULW KYpcaTKuum 6unaH (apk KunyBum bGytomnap (pedpakumnoH
CTPYKTypanap) kyn KysaTunagu. By meTop maxcyc Kypmb uumkuiura
apsuigm.

48-§ pa kypcatnb YTunraHugek, YTyBUM TYNKWHHWUHI amnauTypga-
CUHM 3mMac, 6anku ¢asacuHU Y3rapTMpyBUM pedpakyMoH CTPYyKTypa-
nap Xyfa fxwm udaganaHraH gudpakuHs 6epagn (macanad, (asaBuii
AHpaKUMoH naHXapanap). bupok 6yHaain cTpykTypanapHu 6eBocuTa
kapab éku ¢atocypatra 0mMb 6yAmainanM, YyHKu Kabyn KuayBuMm ac-
606nap aszaHu amac, 6anku pePpakuMOH CTPYKTYPaHUHT TYpP/U KUCM-
napufaH yTuwua ysrapmai kKonaeepaguraH amnautygaHu (MHTEHCUB-
NUKHW) Kaing knnagn. by Hatmka ABGOEHUHT TeKWUpKULW METOANHW pag
KunaguraHgek 6ynub KypuHagu: 6Gupnamum Taceupnap -(cnektpnap)
6up xun 6YnraHn xonga WMKKUNaMyu TacBuMpnap MyTnako Typauuya
6ynagn. by KWAMHYMAMKHWHT cababu coppja: xap XwWni CTpyKTypanap-
HUHT ANQpPakuMoH cnekTpnapu 6up-6upugaH amnauTyga >XuxaTugaH
TahaBYT KUAMAcCAUrM MYMKWH, NEKUH pedpakuuoH CTpyKTypanap Xo-
Nufa HOMMHYM CNEKTPHUHI (ha3acu 6Gowka TapTM6au cnektpnap ¢aszal-
cupaH n 2 kagap dapk kunagu. by aca 6apya cnekTpnap AnFuanwngaH
Xocun 6ynaguraH MKKunamuuM TacBMPNapHWHC tapkau 6ynuwunra
0nmb6 kenagu. BUPOK HOAMHYM CMEKTPHUHI (hazacMHu n'2 kagap Ys3-
rapTupcak, y xonga 6u3 abcop6buuoH Ba pepakuMOH CTPYyKTypanap
bepaguraH oupakyMoH MaH3apanap opacugarun ¢apkHu 6GapTapad
KnaraH 6ynamm3 Ba pedpakuMoH CTPYKTypanapHu Kypa o0namu3.
ByHAa HOAMHYM cnekTpgarn kywum4ya (asa (apKuHUHT -|-n 2 éku
—n'2 ra TeHr 6ynuMwura kapab CTPYKTYpaHWHI (hasaHn KYMNpok y3rap-
TUPaUraH XXOWnapuHWU KOPOHFU €KW EPYF KUAUL MYMKWH.

Kyihingarn cogga mynoxasanap TyFpu E€pyfnuk (HOAMHYM MaKcu-
MyMm) 6unaH couunraH Epyfnumk (6owka TapTUbAM gudpakumnanap
EpyFnurn) opacugarv asa apkMHM TYLWYHULLITa UMKOH Gepafu.

Bup >xmHcam wagdod MyxuT KypuHuwKgarn GylOMHM TacaBByp
KWNainukK, YHUHT waddod 6ynraH anpmm kucMmnapmbup-6mpunaaHCcunH-



Puizann 15.11
.11-pacm. PedpakumoH CTPYKTY-
nnacTuHKa paHM  KysaTuwaa AvdpakuusnaHraH
i TYNKUH xocun 6ynuwun.

AVPULL KYpcaTKnum 6yiinya 6up 03 gapk

KunaguraH 6yncuH (pedpakumnoH cTpyk*

Typa). Bylom F KOHAeHcOp éppamuia
EpPYFNVKHUHT napannen gactacu 6unad

épmTtunrad (15.10-pacm). [Arap 6ytom-

HAHT KACMU GunaH aTtpodgarn MyxuT

KomaeHcap CUHAMPULL KYpCaTKU4Ynapu >uxatupaH
6up-6upugaH hapk KuamaraHuga a3gu,
EpyFNMK npenapaT OpKanu ofulIMaciaH
COp AMO<pparMnch) - yryG  ofuwMaraH P TYNKMH  Gepap

3aM. CuHAMpMLL KypcaTKuynapu dapk-

C1T5- 1'?; pac. 32?‘3?“%‘"}(‘2’1 m 6ynraHaa 6up KUCM EpyFanNK Counb

pyKiypann: *¥: o6opunaan  (audpakuuanaHagn)  Ba

OFUWFfaH U TYNKUH Gepagn, EpyFnuk-
HUHI KaTTa 5 KucMmu 3ca gactnabkum nyHanmwpa yTtagn  (HOAMHYM
TapTMONM CNEeKTp), NeKMH P TynkuHra HucbataH asa 6yinuva 6up-
MyH4Ya CWUMDKWIAAW; MacanaH, arap 6y KUCMHWMHT CUHAMpUW  KypcaT-
Knuy atpogarm MyxuTHUKMAaH KaTTapok 6ynca, y xonga 6y 5 Tyn-
KUH (hasa OYinya Keuymkagu.

15.11-pacmgaru rpamk ofmMIMaraH P Ba «KeUYMKKaH» 5 TYynkuHnap
opacuparu Wy KW4mK hasa CUMDKUWKUHK  KypcaTagn. By MKKW TYAKWH
aiupmacn gudpakuymanaHraH W TynkuHaaH wubopat 6ynagn. P Ba 5
TYNKUHNap amnantyga 6yinunua 6up-bmupura akuH, ¢asa 6yilinva 03-
rMHa tapk KuaraHm yuyyH O TYNKUH KAYUK amnautyganm 6ynmo,
5 TynkuHra (6uHobGapuH, P TYnKuHra xam) HucbaTaH pasa 6yinub
A/2 kapgap (4opak TY/NKUH Kadap) cumkuraH 6ynagw.

OpaTparn MWKpockonmja TacBuMp xocun kuauwga 5 xam, O xam
NWTMPOK 3TN6, Gmpranmkaa CTPYKTYpPaHWHT KYLWHW Xoinapn 6epagu-
raH TynKMHAaH dapkK KunmanguraH P TYNKUHHKW 6Gepagu,YyHKu ab-
copbumnsa Wyk neb gapas kunuHagu. LWWyHpad kunub, ogatgarn MUKpO-

‘Mam&a(KoHaeH



cKon pepakunoH CTPYKTYPaHWHI TYpPAU KUCMAapuMHU ¢apk Kuauwra
MMKOH Gepmaign. 5 TYAKUHHWM TYcub KOncak, KOPOHFU MaigoHAU
MMUKpOCKON Xocun 6Ynagu; 6y MMKpOCKOMAa 3HAM AudpakuusnaHraH
O TYAKMH MaBXygnurn Tydainu pedpaignoH CTPyKTypa Ky3aTuaniiu

MYMKWH. 5 HWHT hasacuHn=-"- kagap Yysraptupu6, 5 Ba £ nap Ky--

wuarad, € P HUHT WHTEHCUBAMIUra HUcbaTaH Kyuin WUHTEHCUBAWK
(Kyyavinw) 6epagurad (arap 5 Ba O napHuHr (haszanapu TeHrnauwca)'
KN P HMKMTra HmcbHaTaH Kyuycu3 WMHTEHCUBAMK (cycaiivw) Gepagurad
(arap 5 Ba £> napHUHT (hasanapu kKapama-kapwu 6ynm6 Konica) Kuna-
MU3, SBHU aTpodhaaru maingoHaa EpyF KM KOPOHFK BYAraH KOHT pacTau
Tacsup onamu3 (15.12%, 6 pacm).

5 Ba £ TYNKWHNAPHWHT amnauTyfanapu kyn apknaHraHamru
Tyalinm 3Hr KaTTa KOHTPAacTAM TacBUP OAUW Y4YyH OTYBUM (UALTP
éppaMnga 5 HUHr (Wy 6unaH 6upra P HWHI XaM) MHTEHCUBAUIU UM b
HWHT WHTEHCMBAUIMTa TeHrnawryHya cycantmpuw onganuamp . by
X0n4a UHTEPEPEHUNOH 3PPEKT P TYAKUHHUHT WHTEHCUBAUTU Ka Maiiun-
W Tyannm ByXypgra kKenradH ¢oHgarn tacempga (6YHOMHWHI TacBu-
puaa) ceavnapaun Kydvauw éku fesipau tyna cycainuw 6epa gn. LLyHWHT
YYYH 5 HUHT hasacuHu -|-n/2 éknm —n/2 kagap y3rapTup uwra myn-
XannaHraH nnacTMHKa ojatja 6up BakTHWHI Y3uga 5 HU T ermwnuvua
cycalTupuil yuyyH xam wuwnatunagn. CycadTmpuw  Kos3ghhuumeHTH
Typfivya 6ynraH WyHAain nnactMHkanap Tynnamura ara 6ynraH xonga
KY3aTULIHWHT 3HT AXWW aManuii LWapouTUHU TaHnab onuw MyMKUH.
LWyHpai cycainTupyBum Ba (hasaHn Y3rapTUpyBUM MAacTUHKA HUHT Kaep-
ra >xonnaHnwuHy 15.10-pacmgaH KypuocoH. Arap npenapaT (6ytom)
napannen gacta 6unaH éputnaraH 6ynca, 6y xonga ofuwmaraH (5 éku
P) TYNKWH OOBEKTUBHUHT AA (DOKan TeKMcaurnga nuFnnagm Ba yHAaaH

15-12- pacm. Pa3aBuil KOHTPACT M3ITOAW NPUHLAMK

c—5 Ba b TO K>nxap (rrrem 6rp xkn; 6—5 Ba £ TynkuHNap hasacu Kapama e
KapLuH.



HapubyTyH EE TacBup Tekucauru 6yiinya éinnnmnb ketagu. Audpaxymsa-
naHraH (ofuwraH) WU TYNKMH EE TekMCNMKAA TacBUpP XOCUN Kunagwu;
EE TeKMCNIMK MUKPOCKONn 06bekTMBWMra HucbataH OyloM Tekucnmrura
KylmMa TeKUCAUKAUP.

5 HM (Ba P HM) cycaiiTMpyBYM Ba Kylum4a asanap gapkum xocun
KunyBuM hasaBuili MnacTMHKa OOBEKTUBHMHI AA (hoKan Tekucnmrura
XoMnawmwm — Kepak.

da3zaBuii nNnacTuHka wWwagdod martepuangaH sdcanraH naacTUHKa
6yNn6, YHUHT HOMUHYM MaKCUMYM TYFPU KenaguraH KOWW Termwivya
KaMHPOK €kn tonkapok 6Ynaau. [MnacTUHKaHWHT Wy Kucmu 6upop
abcopOUMOH KOOGUNMATAN OTYBUM KaTnam 6GunaH kKonnaHagu.

HonnHun Makcumym EpyfFnnK MaHO6aMHUHT KOHLEHCOp Ba O0OBEKTMB
Xocun Kunrad Ttacsupmaup. Opatna KOHAEHCOPHWHT (hokan TeKucnu-
rvga xownawraH guagparmMa mMaHb6a xusmatuHu ytangu. by gnadparma
TEWNTUHUHT WaKAW HOAUHYM MaKCUMYMHWHT LWAaKAUHU Ba 6GUHOGapuH
(hasaBuii MNACTUHKAHWHT KaNWHPOK (IOMKApOK) KUCMUHWHE LUAKINHU
benrunaign. Katop Mynoxasanapra Kypa, AuvagparMaHWHT Tewurm
KWYMK Xanka KypuHULWIMAA wWiaHagm.

Laddod 6ytomnap TacBUPU KOHTPACTAUTMHU  AXLIUNALWHUHT 6aéH
KWIUHTaH MeToau (ha3aBMil KOHTpacT meToau ge6 atanraH (LiepHuke,
1935 1.). Xo3upru BakTAa (basaBuii KOHTpacT MeToAuAaH (oiganaHab
AUraH MUKPOCKOMMapHM caHoat wmwnab umkapagu Ba ynap 6uonoruk
TagKWKOTNapAa KeHr KynnaHunagw.

100-?. CnekTporpanapga 6ynaguraH gugpakumoH xoTucanap
(XpomaTuK axpaTta OfuLW Ky4Wn)

CnekTtporpagnapgary AudpakumoH Xoaucanap Xyfa kKatra axa-
MuUsATra ara. Arap annapaTHUHI TOp TMPKULLUMHW Y30KAa >KohnawiraH
KMYKMHA EpyFAnK MaHbau (AbHW fedapnv napannen facta) éputné Typ-
raH 6ynca, KoniMmMaTop OObEKTMBMIa Xyda WHrMYKa  Epyfiauk
factacy Tywaau. byHpgali xonfa O6BEKTUBHUHI  XKyfAa KUUYUK KACMK

nwnap 3gu, 6y aca YHUHI ax-
Al on2 pata onmw  KOGUAMATU Xypa
KU4MK 6ynuwmra Moc Kenap
7 Ba, GWUHOOGapWH, (OTOMNACTUH-
1 :IX Kaja TUPKULWHWHT' TacBupu
vl KeckuH 6ynmac 3gu. AMMO,
TUpKULWAA EPYFNNK ANdpakumns-
11 N1 naHafgu, okmbataa KonimMma-
I ARV *—, TOP TUPKWULWHWUHT Ynyamnapu-
ra MyBO(MK paBuwjaa épys-

NVKKa Tynagu.
15.13- pacm. Bup-6upura sKuH WUKKU Crek- Tupkuw  Top  Bynranmaa

Tpan uM3MK YCTMa-yCT TylraHga uHTeHcus-  KOJ/IMMATop 06BbEKTUBUHUHT
NVK TakcUMOoTy. aneprtypac 06beKTMB Audpak-



UMOH  MaH3apaHWHr  Mapka-
3MiA MaKCUMYMWHM Xam, aHua-

FMHa EH MakCUMyMMIapHMW Xam

yTKasa onaguraH pgapaxaga

eTap/imya kKatta 6ynMwmn Ke-

aK; rokopy TapTubnm gudpax-

LUMOH MakKCUMyMAapHWHT anad-

p arma 6opaurn Tygainam my-

Kappap Tycub KOMMHWLIKN OKU-

batnga TUPKULLIHWHT  TacBupu 15-14-pacm. CnekTporpaHuHr axpara
6MpMyHYa KeHrairaH 6ynm6 uu- 0ANL Ky4YMHW XMcoGnalira goup.
Kagu, byHaa KonimMatop o6bek-

TUBMHMHI anepTypacy KaHya KN4YuK 6ynca, TUPKULLIHWUHT TaCBUPY wyH-
ya Kyn KeHrasgu. AMMO, ogataa, CnekTporpad KoaIMMaTOPMHUHT Xam,
KaMepacMHWHI Xam OObEeKTMBAApPW MPU3Manu CUCTEMaHWHT KYHAanaHr
KecMMura HucbataH KaTtTapok ynyamnam Kunub wuwnaHagn. LUyHWHT
YYYH TUPKULI TacBUPWMHWHI AWDPaKUMOH KeHraivwuga npusma Ty-
thaiinm xocun 6ynaguraH yekniaw acocuin axamusitra ara. MKKUH4YM
TOMOHfaH, NpWU3Masn CUCTEMaHWHI AWCMEPCUACU aH4Ya KaTTa OynraHu
Tyaiinn TylwaéTraH MOHOXpPOMATWMK 6ynmaraH Accu TYAKUH (POHTU
npusamagaH yTr-aHgaH CyHr Typau TYNKWH Y3YHAUKNAp Y4YyH Typau
bypuyakka 6ypwnagu. Ba okmbaTAa NpPU3MaTUK CMeKTp Xocun 6ynaau
(HblOTOH). VKKK SIKMH TYNKWH Y3yHAMKNAp opacupa aucnepcus Ty-
thaiinn xocun 6ynraH 6ypuyaknu macoda (Ynsmknap TacBUMPAapUHWUHT
AVNDPaKUNOH KeHranmwmy ynapHu Tyamk 6ocnb keTmaryH4ya) 6y 4Ymsmk-
napHu apk kunuwra UMKoH 6epagu. LUyHpai kunm6, 6y xonga xam
andpakumsa cnekTpan annapatHUHT SAKUH TYJKUH Y3YHAMKAApHU (apk
KUANLW KOOUANATUIA YeK KYAAWN, SbHM aTTaysTHNT XpoMaTuka>kpaTa
oMW KOBUNMATMra YeK Kyaau.

VIHTeHcUBAUTI 6UP XUN 6YNraH MKKW AKUH MOHOXPOMATUK CreKTpan
YN3UKHWUHI YCTMa-yCT Tywmwimngarn WUHTEHCUBAMK Takcumotu 15.13-
pacMia TyTaw 4Yu3uk GunaH CXeMaTUK TacBMUpAaHraH.

By maH3apajga WKKWTa SUCKPET TYNKWUH Y3YHIUKHU (PapK kuanw
UMKOHUATM MabiyMm papaxaga waptamgup (50.96L, napra Takkoc-
NaHr). PafeidHUHT (mMKprya, arap UKKU YU3UK MaKCMMymaapu opacu-
jarm A A 2 macoa (6ypuyak ynyosmga 6y macoda | opkanum wndopana-
Hagu) MakCMMyMAaH 3HT AKMH MUHMMyMraya 6ynraH 6ypyaknm ¢ ma -
cohafiaH KaTTa EKu yHra TeHr 6ynca, avHW | > ¢ 6ynca, 6y WKKM yun-
3K apanraH umsmknap xucobnaHagn. <A= X/6X kaTTanuk annapart-
HUHI aXxpaTa onvw Kobunuatu pgeimnagu, 6y epfa 6X tokopuparu
LAPTHN KAHOATNaHTUPYBUM 3HT SKUH WKKW YM3UKHUHT TYJAKWUH y3yH-
nuknapu gapku.

Xucob coppa 6YMWN yUyH 3HT KYM KynnaHaguraH CXemaHu, SbHU
npuM3amMa MUHMMan OfAUPMLL  BasuATMAA TypraH CXemMaHWurunHa. Kypuo
ynkammus, O6yHAa EpyFAMK factacu npusMa mumfa YHUHr acocura na-
pannen iyHanuwga 6opaaw.



15.14-pacmaa AOBa— MKKana TYNKWHHWHT MVHWMaN OFAMPWL Ba-
MATUAA TypraH npusmara TyWUWwngad onguHrn POHTUHWUHE BasUATUHU
oungupagn. ArBx Ba O B2 aca Ba K JflapHUHr npusmaga CUHULLAAH
CYHITW (PpoHTNapU BasusATMHWM Gungupagn. |/ 6ypuyak — ANB™  6BunaH
A2B2 opacugarn 6ypyak.

15.14-pacMfaH KyiingarmHu Tomnamms:

NEKUH
AxA2= [2(nr—n2 = 1dn,

BX2= ly(nx [ /"om,

€yHparn /: Ba /2— nNpu3MaHUHT OKOPUIM Ba MAaCTKU KucMmugarn iyn
Yy3yHAuru, 6« = «!—n2 KatTanimk — 9, Ba %R YUYH CUHAMPUL KYp-
caTkmunapu apkuamp, YyHKU npuamagaH yTulaarn Keumkuw Tydainnm
/., TYNKUHHUHT (POHTU K2 TYNKUHHWHI (DPOHTUAAH OpKagda Konagw;
TYNKUHNAP nNr Ba N2 NIAPHWMHT xap xun 6ynmwm Ba npm3Maga 6ocmb
yTunaguraH Katnam KaMHAUIU xap Xun 6ynuwun Tydaiinm Kednkagu.

WyHpain kunnb, (Ir—/2)6n uoga 1.xea kr TYNKUHAAP opacugarn nyn
thapkm 6ynn6, 6y apk npusmaHuHr numga (/*— /2 Wynga pucnepcus
Tyhaiinm naiigo 6ynagn. EpyFnuK [acTaCUHUHT AWBO = A2B2 KeHrnuru-
HM H 6unadH Genrunacak,

[acTaHUHT H KEHTJIMIY YU3UKHUHT AU(PaKLMOH KEHTaULWWHK aHUKNak-

an. Ba X2 Oup-6upura SKWH OGYAraHnuru yyyH, 6y KeHrauwHU uK-
Kana 4msnK yyyH xam 6vp xun Ba H3T (= X éku
o = XH

WapTAaH aHuknaHagu fge6 xucobnaw MymkuH, 6y epga ¢ — gudpak-
umsa 6ypuarm.
Jemak, % ra iKMH MKKATA YM3UKHKM axpaTa OnWll LWapTu Kyiinga-

rmaup;
1=

%= &én (Ir—/2. (100.12)

Epyfnnk fgactach 6yTyH NpuU3MaHu KomnjaraHgarn X0/ SHI Ky/faid

xongup. by xonpa /2= 0 Ba I = b, 6GyHAaru b— npusma acoOCUHWUHT

KEHT/IUTW; MWHUMaN OFAUPUL BasuaTUga EpyFnuK LWy acoc 6yinab 6o-
pagn. by xonpa

EKK

= < = =
K=b8nsa<r#= =b (100.2)
WyHgailt Kunmb, NpU3MaHUHT XPOMaTMK axpaTa onuW Kobunmsatu
npu3Ma aCOCMHUHT KEHrAUrM 6unaH CUHAMPUL KYPCATKUYMHUHE HUC-
6uii gucnepcusacK KynaiTmacura TeHT.



Bup matepuangaH (8nbX 6up xun) AcanraH 6up HeyTa npuaManapw
6ynraH cnekTporpagnapga b mMukaop 6Gapua npuamanap acoCnapuHUHT
AnFMHaMCKUra TeHr. MacanaH, xap Oup NpU3MacvHWHI acocu 7 CM Yama-
cuga 6ynraH yy npusmanm 4ofFpok WCI1-51 cnektporpadu CNeKTPHUHT
Hucbuii  gucnepems 8n'8k = 0,0001 HM-1 6YynfaH OuHadwa KucMuga
A = 20000 Hasapuii axpaTa OnuvW Ky4ura ara, sbHU acbob 6up-6mpu-
faH 0,02 Hv gaH Kam (hapk KunaguraH WKKuta 6uHadia 4YMsuKHA
axpatnb 6rponmaingn. TUPKULL KEHTIUTUHUHT Yeknn GYAnLIMN, LWYHUHT-
[eK cnektporpa) ONTUKAeMHWUHT HYKCOHNapu Ba (hOTO3IMY/bCUANAPHUHT
[JOHAZOp 6YnuMWM Tyaiinm Xakukuil axpaTa OfMLI  Ky4u Hasapuii ax-
pata onuwW KyumgaH 6upmyHuya kam 6ynagu. .



EPYFAMKHUHE KYTBNAHULIN

XVI 606

TABUUW BA KYTBENAHTAH EPYFNUK

101-§. Epyfiuk TYNKWHNAPUHUHT KYHAANAHT TYNKWH aKaHauru

WHTepdepeHans Ba Audpakums X0AUCTNapuHW ypraHuwpa épyf-
AVK TYNKUHNapu 6yiinama éku KyHAanaHr TYNKUHANAP 3KaHauru Tyfpu-
cuparm Macana WKKUHYM papaxanu axamuatra ara agw” (k. 18- §).

EPYFANKHUHT 3N1EKTPOMAFHUTUK HasapuscugaH EpyFank TYNKWH-
napu KyHpanaHr TYyAKWHAap sKaHaurn 6esocuTa Kenmb uukagn. Xaku-
KataH xaM, Kuckaya marematuk wugogacm MakcBenn Ha3apuUACUHWHT
TeHrnamanapuga MydaccamnaHraH 3/7eKTPpOMarHeTUsM Ha  3/1eKTpo-
MaFHUTUK WHAYKUMSA KOHYHMAPUHUHT OyTyH MaxmyacmgaH 6yHpai
Xynoca kenu6 umkagn: E  3nekTp KyunaHraHaurun Eakt YyTuwm 6unad
y3rapraHga E BekTopra nepneHAMKynap paBuwija hyHanraH Ysrapys-
yn H mMarHuT MaigoHu nmaingo 6ynagm Ba akcuH4Ya. ByHpai y3rapysuu
3/IeKTPMarHUTUK MaiiioH hasoga KysfanmaliTypmaii, 6ankm E Ba H Bek-
TOopnapra nepneHAnKynap 6ynraH umnsmk 6yiinab EpyfFnmkTesnnrun 6unaH
Tapkanub, 3NeKTPOMarHUTUK TYNKUHAAP, >XymnagaH éEpyfFauk Tyn-
KuHnapu xocun kunagu. LWyHpain kunmb, E, H Ba TYnKuH (poHTU-
HWHT V Tapkanuw Te3nuruaad ubopat yd BeKTOp Y3apo nepneHiukynsap
6ynnb, YHr BUHT CMCTEMACUHW XOCUST KWNafu, SbHU 31eKTPOMarHUTUK
TYNKUH  KYHAanaHr TYAKUHAMP™.

Arap TYAKMH (OPOHTUHWUHI Tapkanuw RAyHanuwy Ba BeKTOpnapgaH
O6UpUHUHT, MacanaH, E HuHr WyHankwm 6GepunraH 6ynca, 6olkacu-
HUHT (H HuHr) AyHanuwn 6up kuiiMaTnu aHuknaHagu. Bupok Yysapo
nepneHgukynsp 6ynraH E Ba H Bektopnap TYAKWH (POHTUHMHT
Tapkanuw WyHanuwmra (Eku Hypra) HucbaTaH wuxTwuépuii  BasuATga
XohnawraH 6YaMnM MyMKUH.

Xap 6up alpum xonga E Ba H BekTopnap TYNKWH HopManura
HucbaTaH Gupop BasMATAa Xoinawaan Ba TYNKWH HopMmanu (EKu Hyp)
3NEKTPOMArHUTUK TYNKUHNAPHUHT CUMMeTpUsa YKu amac. byHpali acum-
Merpusi KyHganaHr TYJKWHMapra xoc 6ynu6, 6yiinama TYnkKuHMap 3ca
XaMulla Tapkankw RAyHanuwura HucbataH cummeTpukaup. LyHpaaii

* 35- GeTAaru uroxra KrpaHr. ONTWK >XXUXaTATH urotpon G6ynaraH myxutnapaa
BHEPTUS OKUMUHUHT (Y NOB- MCAHTUHT EEKTOPUHMHI) WYHanuwm TYNKUH KopManu-
HUHT WYyHanuwu 6unaH 6up xun 6ynagn. OWWK XUXaThaH aHUroTpon 6ynraH My-
XUTnapfa TYNKWH KopManu 6unaH HYpPKUHT Cup WyHanFwga 6ynumacanru myxmum
npuHAWNMan axamusaTra ara. by 606aa 3ca TYNKuH kKopManu CunaH Hyp WyHanuwm
opacupa dapk Wyk.



Knnub, Hypra HucbataH 6YnraH acuMMETpUs  KYHAUNAHT TYJKUHHU
6yinnama TYnkuHaaH apk KunaguraH OGenrunapgaH o6vpugup.  Epyf-
NVK TYNKUHNAPWHUHT  KYHAANaHT TYNKUHAAP 3KAaHAWUTMHU - YNapHUHT
3NEKTPOMArHUTMK Tabuatu Kawdg 3TUAMILMAAH aHYya onauH Taxpubaga
ncooTNaW YyYyH ailHU MaHa Wy 6enrmpaH organaHuaraH; épyFanKHUHT
3N1eKTPOMArHUTVK TabuaTUaH YHUHT KYHJanaHr TYNKUH  3KaHAUIK
y3-y3ugaH KypuHub Typagu.

AcvMMeTpuAHN Taxxpnbata TeKWHPULW Kyponu cudatmaa, paBmaHKm
y3 HaBbaTMga acMMMeTpus Xxoccacura ara 6ynaraH cuctema Xusmar Ku-
nagn. EpyfFnnK HYpuUHU TafKMK aTuWra spoknn GynraH 6GyHnai cuc-
TeMa Kpuctann GynMwm  MyMKWH, YHUHT atomnasy  (3303uid naHapa
Tap3auga WyHAaW >KonnawraHku, Typnas WYHasunnapgd Kpu:TaniHWUHT
xoccanapn Typivyagmp (aHM30TpPONT). XakukataH —xaMm, Epyfnauk Tyi-
KUWNAPUHWHE  KYHAANaHT TYNKWHAAP 3KaHAWIW aHUKNaHWWmra XxXusmar
KuiraH OupuHUM xoamca EpyFMKHUHT KpucTannapfaH ytuwm 6yTaum.

WcnaHg wnaTvHUHT Y3ugaH yTrad Epyrivk HYpUHW UKKUra axpa-
™6, cuHampuwnHm 1670 linnga BapTonuH Kawd atraH 3gu. 1690 iunga
MolireHc 6y xofgucaHW ypraHm6, maHa Wy iWyn 6unaH Xocua KuAWHraH
HYPNapHWHT Xap 6upy wncnaHg WNaTUHWHE UKKUHYM KpucranugaH yT-
raHga ysuHu ofatparn HypnapgaH 60wwkaya TYTUWWHW TONAKW; KpucTan-
NApHUHr 6ump-6upura HucbataH TyTraH BasuATUra (OpUEHTALMACUTa;
Kapab HypnapHUHT xap 6MpWM WKKWHYM KpucTannga WKKW Hypra axpa-
Nagn Ba Oy HYPMApHUHI MHTEHCMBAWIM Xap Xwun Oynagu; KpucTannap-
HWUHT 6up-6upura HucbataH TyTraH OMPOP BasUATMAD HYP UKKUHUU KpuC-
Tannga akar 6utta 6Ynagn (MKKUHYUCWMHWHT WMIHTEHCM3IUTA  HoAra Ty-
w6 konagw). ToiireHc y3um Kawd aTraH XoAWraHUHr cababuHu Kypca-
™6 6Geponmagn. HbtoToH (1704 i4.) T[OlreHC KawguéTmHn Myxokama
Kuna Typmb, Oy epga EpyFAMKHWMHT acocuin  (HbloTOH Tavbupn 6GunaH
ainTraHpa, «asa/iii») xoccalapy HamoéH Oynuwura Ba 6y  xoccanap
Tydainn Hyp TYpT TOMOHra ara 6ynraHgaii 6ynuwnra abTU3  KUBAW;
okmbatga 6up XXy(T TOMOHHM TyTalWTUPYBYM IHyHanuw OyHra nepneHau-
Kynsp AyHaavw 6unaH 6up xun amac. Ly Tydainm HblOTOH EpyFink
KOpnycKynanapuHu Kytbnapra ara 6ynraH marHWTYanapra Tallky TOMOH-
fJaH yxwartgn, GyHMHr okmbatuga aca MarHWT4a 6yiinabd keTraH MyHa-
A 6yHra nepneHAVKynap WyHaauw 6unaH 6mup Xun  amac.

LnwagaH KkainTraH épyfnmkaa OyHra yxwaraH Xxycycuutnap 6opnu-
MHN Kawd atraH Mamoc (1808 i) 6y XycycuaTnapHu ugoganall
YUYH KyTGnaHuw TEPMWUHUHU KUpUTAKW; y 6y TepMUHHM HbIOTOH Tacas-
Bypnapura acocnaHul onraH 6ynca 3xTumon.

EPYFAMKHUHT TYNKUH TabuaTu Kali STUAraHAaH KeiuH EpyFnux-
HWHI KyTOMaHWLI XxoAucacu fHaja CWMH4YMKNab ypraHwngu. dpeHenb Ba
AparoHuHr KyTOnaHraH Hypnap WHTepgrprHuuscura owg Taxpubanapu
(1816 i) HOHrHM épyFnnK TYNKWHNApW KYHAAWHT TYNkKuHnad 6Oynca
Kepak feraH TaXxMWHHUW aiiTuwra yHgaan. dpeHenb xam HOHrgsH 6exabap
paBvLlLa EpyFAMK TYNKWHAApU KYHAanaHr TYnkuHnap 6Ynca kepakgerad
(UKpHK YpTara Tawnagn, 6y (AKpHM KynFMHa My.pm  Taxpubanapga



TaCAVMKNAAM Ba YHW EPYFAVKHWUHI KyTOMaHWW'Ba KpucTannapja WKKura
axpanub CUHWLW XxoAucanapura acoc/iaHmb unsoxnagu.

ByHra anokagop 6ynraH KMiAMHUMAMKNGAP CYrCKAMK Ba rasnapfa KyH-
fJanaHr TebpaHuw Ba TYyNKMHAap Oynmacamvrmga sgv. Ywa BakTnapga
KaTTUK >KMCMiapgarn 3nacTukK TebpaHuWwiap Xanu ypraHwaraH 3amac
3an. PpeHeNHWHr KYyHAanaHr EpyfFavkK TYAKWHNapW TYFpucugarn Tabau-
MOTW 3M1aCTUK KATTUK XXUCMIAPHUHI XOCCalapvHW TafKuK 3aTuwira TypT-
Kn 6epan. OnuHFaH OWAMMNAPHWHI ONTWKara TaTouK aTUAMLLKM  KYNruHa
NpUHUMNMan KuiAnHYmamknapra cabab 6ynam, 6y KuianHuMaMknap anactuk
MyXWUT TebpaHMLLNAPUHMHT MeXaHWK KOHyHnapu 6unaH OMTMK XoAuca-
NapHWHT TaXpkbaga KypuHaguraH KOHYHMAPUHWHE MOC KeaMacimrura
anokafopaup. by KuinHumamknap EpyFIMKHWHT 31EKTPOMAarHUTUK Hasa-
pusicn Apatuanwmn 6unaHruHa 6aptapad KuAMHAW. Bupok épyfFaunk Tyn-
KWHUHWHT KYHAAnaHT TYNKUH 3KaHauru TyFpucmpa MsHU KU3MKTUpaéT-
raH Macana yuyyH EpyfIMKHUHI MexaHWK Hasapusnapu Kyn épgam Kun-
0N Ba yNapHWHI >lla 3aMOHfa camapany 6ynraHanrura Xed Lak-y6xa

nyk.
102-8. EPFIMKHUHT TypManuH OpKaau TapKanKLiu

LWyHpa 6up Taxxpuba kunmb kypammus. TypmasMH KpucTanmgaH T X
nnactuHka (16.1- pacm) kecub onamus; Oy MNACTUHKAHUHT  TEKUCAUTU
KpUCTaNN NaHXapaHUHr YK Ae6 aTanaguraH TaluHAM RAyHanMwnapugaH
6upvra napannen 6YNCMH; MMAaCTUHKA OpPKanW YHWHI CUMpTAra neprneH-
AVKYynsp yHanuwpga Epyfivk yTKasamua.

KpucTtannHu épyfFauk Hypu iyHanmwmn atpogpuga 6ypcak, TypManuH
opkKanu yTraH EpyfIMKHUHT WHTEHCMBAWIMAA Xe4 KaHaaik Y3rapuu
cesmalimms, Bax0naHKu TYpManuH Aactnabku EpyfFiMK [acTaCUHU WKKW
mMapTa cycahtupagn. LUyHpaid kwanb, opataarn Epyfamk  MaHb6ampaH
(MacanaH, b 3nekTp éinaaH) TypMasnHFa TywaétraH EpyFanK TYIKUHM
Y3VHWHT TapKanuw WyHanuwmra HucbataH acMMMETPUKINK Kumaingu.
Bupok Hyp Wynura fHa Xyaau wyHgan T2 TypMaiuH MAacTUHKAacK
6VMpMHUM MnacTMHKara napannen kuamb kynmunca (k. 16. 1-pacwm), y
X0nja MaH3apa Mypakkabniawagm.

W kKana nnacTMHKaHWHI6up-6upura HucbataH TyTraH BasusATM KaH-
fJain 6ynuwura kapab ynapgaH YTyBYUW EPYFAUKHWHT WHTEHCUBAWUIA
y3rapagn. Arap WKKana niacTUHKaHWHT YKW y3apo napannen 6ynca,
WHTEHCUFINK (AbHW NnacTUHKanap opkanu YTraH EpyFANKHWUHT UH-

TEHCUBAIMIN) 3HT KaTTa 6yna-
AW: arap nnacTUHKanap Yyku
6up-6upnra nepneHAnKynap
6ynca, WHTEHCMBAWMK HoOAra
TEeHT (AbHW EpYFANK ByTyHNal
TYyTUNNG Konaau), NnacTuHkKa-

16.1- pacm. EpyfAMKHUHT MKKUTa TypManuH NapHWHT By aiTunraHnapgaH
nnacTMHKacu opKanu YTuliu. OopanuK BasnATMAa WHTEHCUB-



NNK XaM 3HT KaTTa Kuimatu 6unaH HoOMb opacugarn Kuiimatra ara
6ynagn. TaxpnbaHWHI KypcaTulinya, MHTEHCMBAMK CO?2 a ra nponop-
umoHan, 6y epga a — WKKana nnacTvHka Yknapu opacugaru 6Gypuyak.

Arap Kyiugary runotesanapHu Kabyn kuncak, Oy xogucanapHu
TYNuK n3oxiab 6epuil MymKuH. BupuHumgaH, Epyfank TYNKUHAAPWHK
KYHAanaHr TynkuHnap fe6 tapas kunamus, O6UpOK MaHb6afaH YMKaéT-
raH épyfaunkaa Te6paHV||.unap YCTYHNNK  Kunapura AyHamuw  IAyK,
AbHU TyLYBUM €pYFINKaa TYNKUH AYHaMLWIHTA nepreHanKynsp 6yn-
raH xamma TebpaHuw WAyHanuwnapyu 6op. Epyrnm( TYNKWHNApU KYH-
JanaHr TYynKuHnap AeraH (apasra kapamain, O6upMHUM TaxpubaHUHT
cababu aHa wy. WKKMHYMAaH, TypManauH KYHAanaHr BekTopiapujaH
6vpn, macanaH, E BEKTOpM KpucTann ykura napanfien nyHanraH Ky-
WwmnyBunra ara 6ynraH TYNKMHNapHUrMHa YTkasagu, Aed xucobnaii-
Mu3. TypmanuH nnacTUHKacy [actiabkn EpyFankK [acTaCuHU  XyAau
wy cababgaH WKKM M~pTa 3aurawitupagn. EpyfFavk TynkuHu 6yHpait
KpucTanngaH yTraHga EpyFaMK  SHEPruscUHMHr By  KYLIMAyBuUMra
TErMwanM KucMurmHa YTkasunagu. KpucTtanara anekTp BeKTopfapw
XHAMa-XWA JKOMnaliraH 3MeKTPOMarHUTUK EpyFAMK TYNKUHAapW TyLu-
raHja KpucTani opkKanu EpYFAMKHUHT 6Up KUCMUTMHa (Spmu) YTagu,
WYHWHT YYYH 3/1eKTP BEKTOPWMHWHI AYHanuwu KpucTann Ykura napan-
nen 6ynraH TYynkuHnap kpuctanngad ytagn. WyHpali knnnb, E - Bek-
TOPUHWHI BasuATU XUAMa-xun 6ynraH EpyfFaMkgaH E  HUHT Mabiym
6up WyHanuwmMra MOC KWCMWHU KpUCTani axkpaTwu6 onagu. ByHpaaH
OyEéH 613 E BEKTOPUHWMHI Ba AeMaK, H HUHI XaM BasuATU XUAMa-Xun
GynraH EpyFnnKHW Tabunit EPYFIMK [eb, E  BEKTOPUHUHT  (demak,
M HUHT Xam) WyHanmwm sroHa 6\rad epyFl'II/IKHI/I Heeyu Ky T6naHraH,
8KN um3nknnM KUTGNaHraH CpyFnuk ae6 rraimus. LyHaain kwnmb, Typ-
Ma/IMH TabuniA  EpYyFANKHW UYU3MKAW KyTOnaHraH EpyfivkKka ainaHtu-
pnb, YHUHT ApMUHK TyTUO Konagu, TyTMO KOMraH SpMu 3MEKTP BEKTOPU-
HUHT KpuUcTann Yykura nepneHguMKynap O6ynraH Tawkuna 3TyBuMcura
MOC Kenagu.

SHAN MKKUHYM Taxpuba Xam, TYPMATUHHUHT WKKWHYWM  KpUCTaau-
HUHT poNu Xxam TywyHapaum 6ynagu. WMKKMHYM nnacTuMHKara KyTt6na-
HM6 6ynraH Epyfnunk etmnb 6opagu. VIKKMHYM TypManuH nNAacTMHKacu-
HVWHT BasnATWM KaHfain 6ynuwwura kapab KytbnaHraH 6y EpyFANMKHUHT
03 €KW KYNn KUCMWU YT34M, YYHOUYW 31EKTP BEKTOPUHWUHT MKKMHYM niac-
TUHKa yKura napannen 6ynraH KOMMNOHeHTacura MOC KefaguraH KuUCMK
yTagn. BupuHuM TypManMHgaH YTraH TYNKUHHUHT  31eKTP BEKTOPUHWHT
AyHanuwm, QapasuMusra kypa, OUMpMHYM KPUCTANAHUHI YKura na-
pannen 6YaraHW yuyH, WKKUHYM TypMaiMHAaH YTraH EpyFAnKHUHT
amMnauTygacu co5a ra (a — uKkana nnacTUHKa yknapu opacuparu 6yp-
yak), WMHTEHCUBAWUIM 3Ca cCOY2a ra MNpPONopuMOHangup, Taxpubaga xam
XyAan WwyHpain 6yngw.

By runotesanap pgoupacupa Tabumii EpyFAMK TebpaHULLIapUHUHT
MyHanuwmn BaKT yTUWKM 6unaH Te3 Ba MyT/iako TapTubcms ysrapaguraH
YM3UKAW KyTONaHraH EpyfFnvkgaH €ku TebpaHULLNapUHWUHT  AYHanuwwm



XUAMa-Xun  6ynraH uumsuMknu  KyTbnaHraH Hypnap apanawimacujaH
néopar.

Bu3 Wy 4yokkKaya 3NeKTp BEKTOPUHMHI TypManuH YKura napannen
6ynraH nyHanuwu TyFpucuga akaT aHWKIMK YYyH ranupmb Kenguk.
Arap TypmanuH YKWra mMarHuT BEKTOpW Mapannen 6ynca xam, Mynoxa-
3anapumus y3 Kkyuuga konagu. TypmannH opkanu YTaéTraH Epyfankaa
TYPMa/nH YKWra aiHu ya 37eKTp BEKTOpM Mapassien ohnawraH ska-
HW aHMKflaHTaH TaxpubanapHu 6m3 KelnHyanuk (K. 104-8) 6arH 3sTamua.

3neKTp BEKTOPM >KOWNalliraH TEKUCAWK KyTbnaHraH EpyFAuKHUHT
Te6paHuw Trkucaurn e, MarHuT BEKTOPW HKOWnalraH TeKUCIuK
6ab3aH KyTGnaHuw Tekucnurm Aeb atanagn. TebpaHuw TEKUCIMTKN Ba
KyTONaHWW TeKUCAUTM fJeraH Kyl TEepMUHONOrMSA TapuxaH Epyfnuk-
HWUHT 3M1aCTUK Hasapuacu TapakkuéTmaa naigo 6ynraH 6ynn6, HOKy-
naii 6ynuwnra Kapamai x3nurada Kyn kutobnapga CaknaHub Kosrad.
Arap RyHanuwnapgaH (akaT 6UTTsACM, MacanaH, 3/eKTp BEKTOpU-
HUHT TebpaHuw WyHanMWK, AbHW 3CKM TEPMUHONOIUA 6yinya TebpaHuL
TEKUCNI KypcaTunca, xo4ucanap cofja Ba TylyHapium kununb 6aéH
aTunagu. Maxcyc nucaHfa KuWnMHMaraH xonnaoga 6yHaaH OyéH xamma
Xolga TebpaHuw iiynannwu fAeraHga Om3 xamsla 3nekTp BEKTOpU-
HUHI AYHaIMIWIMHKU Ha3aphs TyTamus.

WKkuTa TypManuH KpucTanu 6unaH yTkasuaraH Taxpu3s acivga
MOAreHCHUHT GMPUHYM MapTa WMKKUTA MUCNaHf wnata 6unaH  YTKas-
raH TtaxpubacupaH (apk Kuamaingun. TypMaaMHHUHT 6aéH  3TWAraH
Taxpuba yuyyH Goiganm 6ynraH acocuin apky WyHAAKW, TypMasvH
HYPHU WMKKUra axpatub CUHIAMPYBYM KpucTann 6yaraHn  xonga CuH-
raH WKKW HypAaH GMpMHUW Xyfda Kyunu toragu, Xakukatia tonka Typ-
MafMH NNACTUHKACW CWMHFaH ukkn HYPHUUT (hakaT GHTracuHu yTKasagu.

LWyHpaii knnub, xogmca KysaTyBuMra >xyja cogfa 6ynmé Tyronagw,
UYHKW MChaHg wnatym 6unaH YTKasuaraH Taxpubagarnjaek UKKUHUYK
HYp AWKKaTHW Y3ura TOpTMaigw.

103-8, EpPYFAMKHUHT MKKU AM3NEKTPUK derapacuga kKaintuunua Ba
CMHUWIMAA KyT6naHuwwm

VKKn wu30Tpon AWM3NeKTPMK uerapacmga EpyFavMK KailTraHga Eku
CUHTFaHAa XaM EpYFVKHWUHI KyTOnaHuw XxoAaucacu, SbHW 31ekTp (Eku
MarHWT) BeKTOpW TaliMHAW 6up RNyHanuwga OynraH EpyFanK TYNKUH-
Napy axpanuw xoaucacu 103 6epagn. KyTOnaHUWYMHT 6y  YCYNUHK
Mantoc Kawd 3TraH; y wuwagaH KaiTraH Hyp atpoupa KpucTaniHu
bypraHga EpyFiMK MHTEHCUBAUTU LaBpWUii paBuLLAa OPTMLLM Ba Kamaiiu-
WWHW, SbHU WWWafaH KaWTu EpyFIMKKa TypManuH opkanu yruwra
yxwab TabCcup KUMMLWIMHKU TacogudgaH naiikab konraH. Tyfpu, 6y xonga
KPUCTQNNIHAHT  MabayM 6up BasusTnapuga EpyFauk OyTyHniaih CcyHMO
Ko/maraH, 6anku akaT Ky4yaiimb Ba cycaimb Typrad.

EPYFANKHUHT KaRTUILAA KYTGMAHML XOAMCACUHW Ba YHUHT KOHYH-
NapuHn Kyinparnya ypraHuw MyMKWH. Tabwumii EpyfiMKHWHT napan-



nen pacracu (16.2- pacm) 5,5,

Wnwa Kysryra TywaétraH 6yn-

CVH; By Ky3ry 0 YKka LuapHup

6unaH Maxkamiab Kyiunirad.

EpyFAMKOMHT Tywuw 6ypyaru

Xap kKaHgah 6ynraHga xam 6y

Kypunma Bocutacmga 6ms 0 yk-

HW KaliTraH Hyp 6Yiina6 iyHan-

TUPULLNMN3 Ba Lupr|a|7| K|/|n|/|6 16-2- pacM. FpyFAMKHUHT KalTuwpa KyTo-
K)73ryHVIO yK anO(*)M,U,a a|7|f|aH' NaHNWNHN TagHUK 3TULL.

- — CPYFNIMK HYPHHM K>TGMOBUM LUMWN  KY3rY;
TMpa_, ONMIIUMU3 MYMKWH. KaMT T2— aHaFJJ'|>|:|3aTop gﬁqaampg Kwnatunaérrax T)}/ng-
raH epyfank T2 TypmanuH nnac- JIUH NNACTUHKACK.

TUHKacK épgamuga Tafkuk 3Tu-

nagu, 6y nnacTMHka Xxam KaiTraH Hyp atpoguga 6ypuna onagn. T2
nnacTMHKa OypunraHga KysaTyBUMHWMHE KY3M EpYFAMK KydaliraHWHW Ba
cycaiiraHuHu Kypagm.

PaBlwaHKK, TaxpubaHu Teckapuya Kuamb Kypuw, sSbHU EPYFANK
MaHban 6unaH KysaTyBuM KY3WHUHI YPHUHW anMalliTWpWLL Ba aHaan3a-
TOop cudiaTMga wuwa KysrygaH ¢oiganaHuil MyMKWH.

AnbatTa, TaXpubaHu TypManuMHCKU3 XaMm YTKasuw MYMKWH, OYHUHT
YUYH WKKU LWWwa Kysrygad oiiganaHn MyMKuH, OynapgaH 6upu
525 x6ynnb, y Kyt6nosum (nonspmsatop) 6ynagn, WKkMHumcKu 55 2 6y-

16.3- pacM. EpYyfANKHUHT KalTUWAa KyT6naHWULLIN-

HW Tafb6uWK 3Tblura MynaxannaHraH ac6ob cxemacw;

6y ac6obpa KyTbnoBum Ba aHanusatop cudatuga
Ba 5252 Wwunwa Ky3rynap uwnatunagn.

nmé, y aHanmsatop 6ynagu. by ac606HMHr cxemacu 16.3- pacmpa Kyp-
caTuraH.

Ky3srynap Typmywjaa wwnatunagurad Xunumgad Gapknu  ynapok
OfAWIA WMwWwa nnacTuHka 6ynub, ynapra metann sanatuamarad. Metann
KaTnamm 6ynuwun TaxpubaHu 6y3mnb KyiiraH 6ynap 3au, YyHKW Epyf-
NVNKHUHT MeTanngaH Kantuwm 6y epga 6aéH aTuaraHugaH gap