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[image: image259.png]U, GepuAral TYJKUH YaCTOTacHra MoC PaBHULAA Y3rapaik Ba 6aBau
nafitnapaa U, Aar KUUMK GYAuMIIE MYMKHH. U, > U, 6yaran xo.n-_z
Japla MKKWJaMuu 3JEKTPOHJIAD SKpaH TYpUId TOPTHIWO JNAMUAHHHT |
9KpaH TypH /, HUHT KECKHH OpPTHIINTa, [, HMHr 3C4 KAMAHHO KeTH- |
murd oau6 xeaamu (1Ffpacum, 8). 1 = . -+
AHOLNAH 3KpaH TYPUTa YTraH HKKHJAMIH JEKTPOHAApP XHCOOH-
ra aHoi TOKM MHKIODHHHHT KECKuH kamaiiub, 3KxpaH TYpPHIA TOK
MUKJIOPHHHHT KYNaiub KeTHUFCKOAWCACH AMHATPOH sppexTn ~
Jeiunnany. (%
/" 'Jlunatpon 3ddexTH 3apapaH XONMCAAMP, UYHKH JAMIA XapaKTe- -
PHCTMKACHHH KECKHH NacainG KeTHWM Ty(daliu GM3MK/IH Gy/IMaran
GysuauuLiap XOoCHa 6YJafu. TeTPOAHUHT aHOA TOKU acocan Ooiuxa-
pyBUH Ba 9KPaH TYPH KyuJanuwnapura GOFIMK; SYHKH &HOA Kyd-
JIAHMIIM aHOJ TOKHHMHT Y3rapuiiura KaM TabCup kypcaraiu. Byunaf
. nafiTa TeTPOAHMHT HYKY KaDIIM/JIUTH TPHOJHHHT HYKH KAPIIMJHTHAZH
KaTTa 6yaub KoJanu. i ;
Dusnatpod 3(dexTHHU AYKOTHIN YUYH TETPOAHMHI aHOLM OW/iaH |
SKPAH TYPH OpacKHra aHTHAMHATPOH TYp Ae0 aTanyBuH KymuMua ¥p '
KHPHTHJAJH, = :

140<§. TlenTox .

Bew siexTpoAJM JaMna —neHTOJX yuTa Typra dra 6yau6 Ge-

IIHHYH SNEKTPOA, AMHATPOH 3(PeKTHH AYKOTHIN YUYH XU3MAT KuAalH
~(172-pacm, @, 6). By 9MeKTpOAHM aHTHAMHATPOH G IOPUTHIALM.

[Kynunauk Xo/aJapAa aHTHIMHATPOH TYp KaTOA OHJaH YJdHAIH,
JeMaK, y KaToAra HHcGaraH HOMb IMOTEHUMAJra, aHoAra HucOarad
sca Man(uil noTreHuuaira sra 6yJaaiu. * ’

172- pacM. @, 6 — nNCHTOAHHHP
TYSHJHLIA Ba IMapTaH GeJrucHi

1,8 — xaton; 2,7 — Hakan; 6 — Gowrkapysuu T¥!
& — sxpan TYpr; 4 — aHTHAMHATPOH TYPH; S—AROA}

8—INCHIOAHHHSI xapax‘repncmxana pH.
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[image: image260.png]cC¥3 BOWIU

,DJ/leKTPOTEXHHKA Ba 3JeKTpoHuKa acocaapu® papcaurn CCCP
Maopud MUHHCTPJHIM TERArorHka GHIMM IOPTIADUHHHT ,YMYyMTab-
auM Maktabnapuuuar IV—VIIl cundaapuja mexnat TabAHMH Ba
YU3MAYUIMK YKUTHIN® HMXTHCOCJAHMLH YYyH ,OJexTpOTeXHHKa Ba
9MEeKTPOHUKA acoc/apu“ KypcH Oyfiuda TacAuk/Aarai nporpaMmma-
ra acocal €3u/ad.

Cakku3 Auiauk MakTal 3/]eKTPOTEXHHKA KYpCH Oyiuda JKHTYBUH
6yau6 eTHmAnuran nejaroruka OHJIMM IODTH YKYyBUMIApH YUYH MY.I-
KaJanaHrad ym6y mapc/uKia ysrapmac Ba y3rapyBuyaH TOK 3aHXKHD=
JapuAa COAHp OY/afuraH npoueccaap, saekTp yauam ac606sapd Ba
9MEKTP KaTTaJHKJApHU ¥auam ycyJanapd, 3JeKTp MalluHalap Ba
TpaHchopMaTopaap, AacTakH Ba aBTOMATHK COLIKAPUIL annapaTtaap,
3JeKTPOH, HOH BAa fpUM YTkasruuau ac6o6.ap, aBTOMaTHK KOHTPOJ,
XuMOfl, GOLIKAPHINTA OMI MABAYMOTAAP 6a8H KWUJIHHTAH, 3IEKTP dHep-
THSl XOCH/J KHJHMIU, YHH y3aTHII BA TaKCHUMJall MacaftanapH Kypuo
YHKAJATaH.

[Tporpammaja 3/;eKTPOTeXHHKAAAH Macajanap eyuiura BaKT aX-
paTHAMAaraH, JeKHH IIYHra KapaMmaclaH YKyBUH/IapPHHHI Ha3apuii Ou-
JUMJIADHHH MYCTaXKaMJall MaKcaauna OuWp Heua THOHK Macananap
euynd KypcaTuanu. i

Myannud xuto6 xyaésmacund Kypub YHKUG, KUMMAT/IH Macaa-
xarnap Gepranauxaapu yuyH npodeccopaapian B. M. Mupsaxme-
noB, A. M. JlopouikeBuura, WYyHHHTAeK, KY/AE3MaHK Halipra Tanép-
AawAa sKHugan épaam Geprad TOWIKEHT LaBaaT nejaroruka HHCTH-
TyTH yMmymu#l ¢usuxa xadenpacuuunr nouextnapu C. A. Aaues,
K. Tomxounona, 2. Kamoaosra, TOLIKEHT NOAHTEXHHUKA HHCTHUTYTH
Hamaunran duauaau gouentaapu [, Janamupsaes Ba A. AxGapos.ap-
ra ¥3 MUHHATAOPYUJAHTHHH OUJIUPALH.

Y6y napCAHKHHHC SpATU/IHILIM AAaCTIa0KW Taxpubanapnan G-
raHJnr# ca6abau yuaa 6ab3d Kamuuaukaap ydpamu tabuufl. Uly
Goucnan Myannud napcauk TYFpHCHAA ¥3 Qukp-MyJoxasanapHHd
1060praH KUTOGXOH/I2pra OJAKHAAH ¥3 MUHHATAOPYM/MIMHU OH/IH-

panu.
K¢
g 28T Myaarrug.

T. P. PUCBGEBHMHI
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[image: image262.png]Tagpusuuaap: Husomuit Homunarn TolwkeHT HaBaaT NMeaaro-
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ruka mucrutyTH Jounentaapu K. Towxonoéa,
K. Kamoaos, C. Arues, ®. Towmyxamnedos

Paxumos A.

DJIeKTPOTEXHHKA Ba 3JEKTPOHHKA acocaapH:
IMex. GunuM Iopr. YKyBUHJIApH YYyH LapCiluK., —
T.: ¥YguryBum, 1988. — 256 6.

PaxuMoB A. DjeKkTpOreXHHKA € OCHOBAMH 39JIEKTPOHHKH:
Yuebuuk ajs meLyuHJHIL

BBK 31.21 + 31.264.512722

«DJIEKTPOTEXHNKA Ba 3JeKTPOHHKA acoCaapH» JapCiH-
rHAA TOK KOHYHJIADH, 3JeKTPOMArHeTHSM ~acocJapH, KOHAEH-
caropaap, OHp Gasalu CHHYCOHJAJib TOK S3aHKHpJapH, Y4
daszanm TOK Ba YHMHT KYJJIQaHHIMINH, SJeKTp Yayaul ac6ob-
JapH, TpaHcopMmaropiap, SJIEKTP MamHMHaJapH,  SAEKTP
IOPHTMaJjiap, aBTOMAaTHKA 3JEeMeHTJapH Ba 3/EKTPOHHKA acoc-
JapH 6GaéH KHJIMHraH.

JlapcaMK nepgarorska OHJAHMM IOPTAapH YKYBUHJNApH Y4YYH
MyJKaaIaHraH.

21—88 ©-. Vxurysun® waupnéru, 1988



[image: image263.png]Ky PELI

Busuinr 1arpuMus onamnap XaéruuuHr TYpAM COXanapHia — MOA-
Auft wwnab YMKApULIAG, WXTHMOWE MyHOCa6aTJapaa, MaNaHUATAA yy.
KVp ysrapuumiap 103 6epaétraniury Guaan axpaaud typuau. MaMui-
TeXHHK Tapakkuér To60pa KeHr EéHu/IMOKA4, SLOHOMHKAMH3 HHTEeH-
€Hi: DHBOXKJIAMOKAA, HHPHK KYNaMAH KOMMJEKC COLUAA-HKTHCOLuf
porpayManap amaiara CLIHPWIMOKAA, COLMAJHCTHK = LeMOKPATHsNH
PHBOXKJAHTHPUIL, COBET TYPMYIN TAP3WHHM MYCTaxKaMJall, AHTH KHIIH
“TApOUS/IAIIHEHT MYXHM MacajajapH Xaa 3THAMOKNA..

MamaaxaTuMH3 ONAMAA TypraH yAKaH MKTHCOOMA BasudasapHu
‘AMEJIT3 OWHPUINHH 3JCKTD HePruacH3 Tacassyp kuarnm guiinyg, [IIy-
wunr ydyH xam KIQC XXVII cbesnu marepuaaaapupa Tabkuina
VTHATaHHREK, 91eKTP KocHa Kuanwnu 1990 finara Gopu6 1840— 1880
MiJIKapl RMJIOBATT-COATCA eTkasuim. MY xkaanauran, [y xymaanan,
YH MKKHHYM Gew AMIHKAA Decrny6AHRAMHM31a SAEKTP SHEPrUs XOCHI
kuauwHi 25 —27 npouentra owmwwpuui Kyana 'IyT;X.ﬂFﬂ,’Hh,J

DJeKTPOTEXHUKA — 3JEKTP Ba MaruaT XOAMCanapufan amasjia
dohganannw xakujaaru GadHiup. Y 3JexTp dueprus XO0THA KBJAHUI,
yiid ysarum Ba yHAaH (QOMAAAHMIN XuKUAATH KOMIAEKC Macaja-
JapHu XaJa KuJjaiu.

DNeKTP IHEPrUA SHEPTHAHUHT yHUBepcaa Typu 6§aub, v gyfuasa-
Iy xycycuaTqapra sra:

— Kam Hcpod OuaaH y30K Mmacodaaapra y3aTHUI MYMKEH;

~ OoliKa Typ 3Heprusaapra {MexaHux, XHMHABHIl EBa TOBYII
HEPTrHUANapHra) OCOH y3rapTHpHaAamLy; ’

-- HIIMA0 YMKApuIUHU KOMRNJenC aBTOMATJAWITHPHIN BA MexaHu3a-
LUAJA3WTHPHILTa UMKOH Oepajd. ’

DaexTporexnuka QaHHHKW DPHUBOXKAAHTHPHLIra PyC OJHwAapH Ba
unxenepaapy B. B. Ilerpos, I1. JI. Wumaunr, 2. X. Jienu, B. C.
drodu Ba [I. H. fl6r0ouronnap xatra xucca xywauaap. 18062 finaaa
B. B. [IlerpoB aaextp &id XOCHA KHALM BAa  yHAGH METAANAPHH
CYIOKMAHTHPHINAE (ONIANAHHIT  TEXHOJAOTHACKHHU  HIIAA0 UHKIH.
1832 #uana I11. JI Wuanuur crpeakaau Tenerpad amnapar sipat-
Au. 1833 fnana 3. X. Jlenu 3AexTPOMArsurT HHAYKHUAHWHT AacOCHH
KOHYHJApHHH  aHHK Tawpubanap Ouw.aan acocnab OGengx. 1834
fnana B. C. flko6u Gupuuuu O6YauG 3s€exTp ABHraTeNMHH HXTHPO
KHAAH. 1838 Huama aca TOKHHHI XUMHsBHH TabCHUpHAAH amania
¢ofnanaHKHira acocaaHraH rajbBaioOnJacTHKA NPOLECCHHH Husiab
YHKALH.

1876 #uan I1. H. f1610uxoB 3aexTp wamuun apatau. 1873 fiuau



[image: image264.png]A. H. Jloauran EpyFAUKHUHT 31EKTP MAHOANADHHH TAKOMUJIIANITH-
pHII yCTHA& WIIAAD, aBBas Kymup Tojand, cydrpa sca (1890 i.) me-
TajaJs TOA8AM UYFAaHUIL JaMIIaCHHH SPATAH.

Bupunuy yu ¢asanum ABUraTeahb, reHeparop Ba Tpancdopuatop-
Huar pxtapouucu pyc aaexrporexnuru M. O. Iloanso-JloGporoab-
ckuil 6yanu. 1895 finnpa aca A. C. [lonos paauorenerpadun xaud
ITAH. o
/’/}{eﬁm{_qam’xt”é'oseT onumaapn ToMmoHuzan . M. Kpuxuxauosnc-
kuit B2 C. Y. BaBunos pax6apiuruia 3/JeKTPOTeXHHKA Ba dHepreTHka
COXACHAA MYXHM HILJIAp aMaara OLWMWPHJILH.

. Axanesux C. M. BaBu/IoOBHHHT pax0ap/urd OCTHAA EPUTHIDHHHT
lloKopH caMapaji TYPH — NIOMHHECIUEHT JaMnanap uiaad YuKHALH.

© Aranemux B. ®. Mutkesuy 3/eKTPOMATHETHSM HA3aPHSCHHH BA
'9,7CK1POTEXHUKAHUHT (H3HK aCOCHHM DPHBOXAAHMLIATA KATTA Xucca
Kyuau.

/g ¥Yayr OxkTa0pp pesoJiolMACHIaH KEAMH MaMAdKaTUMH3 3iepre-
[Tukacu OFUp aXBOJAa 3AM. Bafipon OY/ran xajK XyKaJAUTHHH THK=-
{ Al Ba PUBOXJAAHTHPHIN YuyH MyCTAXKaM SHepreTuka 6asacu 3apyp
'onu. Uy ca6a6nran COBET XOKUMHATHHHHI OHPUHYH KYHJIaPHA3HOK
: B, Y. Jleund kypcarmacu Gu/Ian MAMJAKATHU 3AexTPJAAIITHPHLL Ik~ |
! napu_60waab 0OOPH/AH. ... oo - T S
1920 puana B A Jlenunnudr ramas6yen-6uadh Poccusny anextp-
aawtupuin  naakg — [ODJIPO wwaad guguian. By naawaa scku
9/IeKTpP CTAHUHMsAJAAPHHM TakoMuasawTupum Ba 30 Ta aAHrM pafio
3/eKTp CTAHUMSJAPH KYPHII KY3Aa TyTHAraH 3AW. DAEKTP IHEPrus
xocus KuauwHd fAunaura 8,8 miapn kBr-coatra eTkasuw myakaa-
naurag aav. 1922 innna Kawmpa TP3Cu, 1925 fmuana llarypa
'P3Cu, 1926 fiuana Boaxos 'P3Cu uwmra rtymupuaad, 1927 #unsa
Iuenp 'ACu kypuaa touwnannu. Acocu#t kypcaTkudsapu 6yiinua 15
fuara mysxangasran FODJIPO naanu 1931 dnana Gaxapwiin.

FO3JPO naanura MyBodHK Y36eKHCTOHAA OGUTTA Paiion AEKTP
CTABIMSICH Kypull Ky3ga Tytkarad sau. Dy pasuda 1926 iunna
Byscyp s/eKTp CTAaHUMACH HIIra TYWHPUJAKWHA OHaAaH OGaXapuiad.
Coper XOKMMHATM HUANApHAA Y30eKHCTOH KEHTr MHKECAard suep-
reTuxa cucreManapu 6usan xonsanand. Pecny6anmkxamusis xo3up Gup
fivana Xocua KuanHaaurag sJgexktp dueprua 1913 fuau Gytyn
yop Poccuacnia XOCHA KUJIMHTAH 9JIEKTD SHEPrusaiad 2,5 mapra
KYmaup. ] el

V3oexucronaa Tor mapénapuia, CyFODHUI KaHalAapuia dHeprus
pecypcaapuian dofaaNtaHHIl MAKCAAMNA XKYNA KYn 3/71ekTp CTaHUHA=
aap Kypuaad. Towkent o6ractuaa Uupuug —-Byscys wackanu, $ap-
roda BoAuficuna [laxpuxon Ba HaMaHrad kackannapu 6apro 3THAIH.
1648 fiuau Cupnapéna PapxOA rUAPOIEKTD CTAHUMACH HINFA TYyM-
au. Paprona, Kysacoit Ba ToukeHTAa HUPHK HCCHK/IWK 3JEKTp CTaH-
UHAsapH KypHAIH, OXaHrapoH HCCHUKJWUK 3JIEKTD CTAHUHAAADH HUI-
Aafl Gowaand. Tomkentaa Ba Hasouitna Tabuuii raznan ¢tofinananu6
HiuAafiAnrad JXyaa HHPHK HCCHKAUK 3/eKTp CTAHUMANADH KypHALH.
Cupaapéna fAupuk 'PEU Mmira TYWHPHARH.

5



[image: image265.png]Kapnom Kymun pecnyGivkanapia Kypuwiaran Ba Kypuaaérras
S/EKTP CTAaHUUAJADH XaM Y30EKMCTOH XaaK XJIKATMIHHM SJEKTp
SHepruscH OMJ8H TABMHMH/IALIAA KATTa AXaMHUATra sra, TOXHUKHUCTOH-
na gypuaran Kafipokkym sa Hopak ruaposnexTp crasuusaapu, Kup-
FH3HMCTOHAA Kypuarau ¥Yukyprou, TyxTarya, x03up Kypuaaérrau Tom-
kymup 'OCn Ba Gomka Oup Kanya 3HepreTuka MauGanapu Ypra
Ocué pecnybaukanaps 35KOHOMHKACHHHMHT $IHAA3 PHBOXJAHHILKTA

KaTTa XHcCa KYIIMOKAA,
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I BOB. ¥3rAPMAC TOK 2AHXUPJIAPU
1-§. BJaekTp 3aHKHD

D/eKTp 3aHXKHD TOK Manbau Ba wucTebMoauuaapaaH ubopar G6y-
sanu. Tox MaH6au ucTebMOJNUHAApHH 3ueprug OH/AAH TABMUHJIAANLH,
ucTebMoNIuAdp aca 6y 3HepruaHd OOIIKa Typ dHEpPruara anJauru-
pHII YUYH XH3MAT KHJANH,

DJIeKTp reHepaTopaapH, 3JAeKTPOXMMHUABUA Manba/zap, HCCHKIHK
yaraprupruyiap Ba Gourkasnap 3/eKTp SHEpPrus Man6anapu OyaAdiUH

MY MKHH,

Typau pe3ucropiap, 3/JeKTP ILBUTATE/AADH, 3aPANJAHYBYH AKKY-
MYJSATOpPAAp, 9JEKTPO/M3 BAHHAMADH BA OOLIKAJAAD 3JEKTP IHEprus
HCTebMOJYUNAPH XUCOOJaHARH.

" Tok man6anapu, HCTEBMOJAUNJAD Ba YJapHU TYTAWITHPYBYH CHM-«
Jap 37eKTP 3aHXKUPHHMHI 3AeMEHTAapu ne6 arajalu.

Tox Man6asapH 3JeKTp IOPUTYBYM KydY TabCHpHAA §TKasruyzaa
SJEKTP MAALOHH XOCHJ KW/IaaM, HATHXKANA 3apAAaap T3 urura sAHa
Te3/NMKAAPHUHT KYIIMMYa TAMKHJA STYBUHCH KYLIMJAald BA 3apaiiap
KYyIuMua KHUHETHK SHeprusara sra Gyaann.

3apAanapHUHT KHMHETHK 9HEPrHACH MOAAAHHHT UOHJALH Ba Moje-
Ky/aaJapd OH/MaH TYKHALIMIMM HATHXKACHAA KUCM&H 3apPavyasapHHHr
TAPTUOCU3 XapaKaTH sneprucura afnaHany, IbHH 3AHKUD 3/MeMeHT-
JapUAa HCCHKAMK axpanud unkanau. Ly ca5aban xaM, 3arxup
9/E€MEHT/IaDY KapIUW/AUKKa 3ra Ae6 ranupuJaand.

D/eKTPOTeXBHKaJda TOK Maubanapu cudaTHaa acocaH MexaHnHK
9HEprusiHu 3JEKTP 9SHepruacHra ahaauTupub OepyBUH 3IJEKTp reHe-
paToOpA:PH XaMAa aKKYMYJASTOPJap HIAaTHIafH.

DNeKTp 3HEPruACHHA MEeXaHHK JHepruara aHNaHTHPYBYH 3AEKTD
IBHrare/iap, 3MEKTpP SHePruaCHHY MCCHKJIHKKA aHJIAHTUDYBYH D/ICKTP
neusap, €pHTHIU JaMOOYKaJAaDH, IMIYHHHTAEK, SJAEKTP SHePrHACHHH
XUMHSABUHA HEPrusAra aiJaHTHPYBUMU IJAEKTPOJUT BRaHHAJAPH 3/AEKTD
SHePrUsICHHUHT HCTebMOJYH/JIapad XHcOOAaHALH.

DNeKTpP 3aHXHDHHHT Y/JaHHIIHHH, YHHHT XOCCAJapPHHH aKC 3TTH-
pysun rpaduk TaCBHp 3JeKTp cXxeMa n1eb

!OpHTHJlaIlH. 5 [ e P
1-pacMaa 31eKTp 3aHKHPHUHT OLAMA cXe-

Macy KYpcaTuarad, 3aHmup HKKH KHCMAAaH u6o- £ " Na

pat: A5 — Tox MauGauuunr wuku Kucmu; AIBE

KUCMH 3aH)XHMDHHHI TAlUKH KMCMH J1e6 0pUTH- 4 =7 F,

AanH. '
1-anBanna sAEKTP 33HKHP SJAEMEHTAapH- 1- pacM. Dnexrp

HHHI WapT/ad OeATHNADH KYpCaTHAraH. 3AHKHPHHUT cXeMacH.
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QAeKTp 3aHMHP SNeMEHTIAPHHHUHT WAPTAH Gearuidapu

|

DaeMeHTAAPHHHT HOMIAPH I Wlapran 6earunapu

-
l

Bup kyr6au yaruu

“i

Hrkn Kytéam yariy -

dpyBuan caknarug

Bomkapuaaaurau pesucrop

BourkapusiMaitiuran pesucTop ‘ o

FaanBauux ameMext EkH axKyMyasTop __.‘|,_+_

Hounzugau pesucrop

Kougencaropuap:

GomKapuaamuray

GouKapuaMat iuran / - #
-
-

SNeKTPOIHTHK (KyT6xH)

VnayxTHBAMK FantarH (Yaaxcus) —YY Y

Wunyxtusank ranrary (GeppovarHuT ¥3axmi) e e U
° 1

Tox manbanns sueprusinydr'y ¢ku Oy TYDPHHU 31€KTP IHE THirA
alNaHTHPHLI Dpcleccuaa d4eKTp oputyBul kyu (3IOK) xocun 6§-
Aa1H.

SVIeKT]) I0DUTYBUM Ky4 KBAMAT XUXaTHAaH GUDJHK 3apanuil Mas-
Oanuur OMp KYTOMAAH HMKKHHYM KyTOUra Taulku Kyd/aap TabCupuaa
KY4upHArdaHAa Xouua OYJafural 3SHEeprusira TeHIAMD. J.eKTp IOpH-

8



[image: image268.png]TYBUH KYYHM Manbara MCTeBLMOJUMAAp YJAaHMaraula &xu Harpyska
Gepusmarasia manba Kyd/aaHHmM CHPATHAA ONHID MYMKHH.

daekTp oputyBud Ky4 E 6unan kyunanuw U opacusaru aiiupma
SHEPTUAHUHT OHDJIMK 3apsJHH TOK MaHGaM MYKAA KYuHupHIIAA AYKO-
JaAHTaH KHCMHAAH H6opar 6Yyanb, HUKH KYYJAHHM TYIIYBH
ne6 aranaau Ba U, 6usian Gearunanany.

D/IeKTp 3aHXUP/AapAa 4ACOCHA J1eMeHTNapAaH TallKapu Y3yBuH
ac6obnap — pyOHABHHKJAP, *BKJIKOYATENNAP, KOHTAKTOPJAAp, XHMOS
ac6o6Japy — cagaaruu/ap, asToMartaap Ba.X. KOHTpOaA Vavaw
ac6o6apn — aMmnepMerpaap, BOAbTMETPJAAp, 3/1eKTp Cuéruuk/iapu Ba
X0Ka30Jap HMJIaTHAANH. oy G

01

2-§. Tok maHOGanapHHn yaaul

Tok manGanapunuar IOKu ucTebMoIIHAAPra KepaKu KydsiaHuil-
ra Moc KeqmaraH €xd MaHOAHUHT TOK KYUH HCTEbMOJUHJSP YUYYH
Kepak/Ju TOK KyuujaH KuuHk OYarad xoanapaa &éxd Gomka cabab-
Japra Kypa Tok MaubatapHHu y3apo yJaamra TYFpu keaauu. Tox
MaHOaTapy KeTma-Ker, Napajjien Ba apajail yAaHALH.JLaif# {4'.5,4?,.4.‘
Bup neua Tok manbasapu KeTMa-KeT yJanrauma OupuxHuu Mauba-
HUHr MaHUH KyTOMHM UKKHHUHM MAHGAaHHHr Myc6aT KyT6ura, wKKuH-
yu MAHOAHHHT MaH/buMl KyTOMHHM YYHHUH MaHOaHUHT myc6aT KyTOH-
ra yaasagn {2- pacm, a). ¥nauma#h xoaran myc6ar Ba manduit Kyr6-

2- pacM. Tok manGajnapuHHH yaanl
a, 6 — KerMa-ger yJjam, 8 —
napajien yjall, ¢ — apafjam yJaaul

mTRnRR
‘-‘-“‘_5‘1--
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[image: image269.png]aap O6yTyu GarapesiHMHI KyTOAapu 6yau6 xu3mar Kuaaau. Kerma-
keT yaauran Gatapesnnar JIOK xamma ToK ManGaiapH SI0K napu
#MFUHIMCHTA TEHT, SABHH
E=E +E; + Es.
Arap ToK ManGaaapu n Ta 6yaca, Gatapesnunr ymymuft IIOK

m = sﬁmnv
6{nan.
BatapesHHHr TYJa KapIIH/AHTH
R = nr,,
GyHna r,— GHTTAa SJIEMEHTHHHI HUKH KapUIHJIUTH.
Bynnafl saeMeHT r KaplUWIUKAK HArpysxara yJaHrad 6yaca, saH-
XHpPAArd TOK Kyud Kyhuparuua ngonanasanu:

\ —_ Bmo
nro +r
KeTma-ker yaauran 10x MauGanapunnur ¢ MK:
w._. I’r ro 1

Pyuyu P(nry+r) nrotr |

Mo =
20

n— +1
r

Iynaait xuan6, TOK MaH6a1apu KeTMa-KeT yJIaHran Gatapes yuyH
8aHXVUPAAPHUHT MUKW KaPUIMIHFHHUHT 2HYa KaTTaquru Xucobra onu-
MM Kepak 6YArad XOJIHD.

Arap HCTeLMOMUU/IAPHHHT HOPMAJ WULIANM YIyH OMp ManOaHHHT
DIOKu erapau Gyamaca, Gup Heya ManGa KeTMa-KeT yJaHalH, 04aT-
Ja XUMHABHN TOK MaH6anapH KeTMa-KeT YJaHalW, YyHKH YJapHUHT
DIOK sapuuu Gowmka ycya Guaan kynaitupuG Gyamaiin. DaexTp
MAIIKHHAMapH AeAPAM KeTMa-KeT yJaHMaHju, 4yHKH DOTOPHHHHT aft-
NAHHII Te3JMCHHE OLIMPUG, KYTOJAPHHUHT MATHUTJAHUUIMHE Kyudaid-
THpHO Xamjla uyJaramaap TypHHU yaraprupu6, yaapuunr 0K sapu-
HM O 1 MPHII MYMKHH. 2-pacM, 6 za TOK MaHGaJapHHUHT KeTMa-KeT
y/JaHHILH T4CBHPJAHTaH.

Tox Man6GalapHHu napajiej yJaul YuyH TOK MaHGaJapHHUHT
Gapua Mauduii KyT6aapn Gup HyKrara, MycGaT KyTGaapu 5Ca HKKHH-
yn HyKTara Tytamrtupuaasu (2-pacu, 8) SIOK snapu Gup Xua MaH-
Gaiap napannea yaasrasna 6atapes JIOKu Gup MmanGa DIOK wura
TeHr OyJanH, ABHH

E=E,

[apazanes ynaHraH GaTAPEsSHUHT TYJa KapLIMAUTH
I
\N = IOI-
n

Gynua r — Gup 3/]eMEHTHHHT KUKH KapLIHAUIY] 7L — DJEMEHT/Iap COHH,
Arap Garapes r Harpyskaju HCTebMOJUUra mnapajnel yJAaHras
6yJca, SaHXKHUPAACH TOK KYUH KyHMAardua aHHKAaHajn:

10



[image: image270.png]Mapaanen yaauran Garapesmunr OUK:

PyMyM Ig('l_l_ r) ﬁ). +r L0_+ 1
n nr

Tok MaH6ajapu KeTMa-KeT Ba napaJjjea yJaaHrad Gyaca, Gynnan

yaaw apanam yJaaw Ae6 aranaau. 2-pacM, 2 Aa Tok mauGana-

PMHU apajaul yJjam KypcaTHAras,
Apanam ysianran GatapesHuur DIOK u Gurra saementnunr SIOK

HHH S/MeMeHTIap COHH 7 ra KynaATHPUATaHura TeHr 6yaanu:
E=nEoo
BarapessuHr T8 KapIH/IHTH

r
R, =1
m

’

GyHAa, n — KeTMa-KeT YJaHran 3JeMeHTJap COHW; m — mapajielr
Y/8HT8H SJEMEHT/Iap COHH.
Apajiam yaauras Garapesmunr ®UK yydunarura tenr:
P lir — 1
P n nr
LA (— r0+r) =41
CA\m mr _

"I]:

3-§. Varapmac TOKHHHT AYHAIMILM Ba 3HWIHTH

Bepk 3neKTp 3aHXHPAA JTKASTHUHHMHT MKKM HYKTaCHIArH NoTeH=
nMainap afiMp™acu ysrapmaca, 6yHaail 3aHxMpLaH yTa&€TraH Tok ¥s-
rapmac 6yJanu.

Tok y3rapmac 6yiravja 3aHXHPHHHC . TADMOKJAAHMAras Xap KaH-
Aafi KMCMHAA YTKAQsTHYHHHT KYHAANAaHT KeCHMHAEH OHp XWA BAKT
OpaAHKJapHAa TEHI MHKAOpAA 3apsi yTanu.

daekTp TokM Myc6aT &ékH MaHQuil 3apALJADHUHT MabayM Oup
TOMOHTa fynairas xapakaTuaup. Bysaa nmopanrapu xap xua 6§a-
rai 3apAiJapHUHT Kapama-Kapuld TOMOHJAapra XapaKaT/AaHHIIHAAH
BYXKYATa KeAraH TOKJAPHHHF KuiiMaTH OUp-Gupura TeHr GyJanu.

DaeKTP TOKUHUHT fyHaAMIM CHATHAA WAPTAM paBumaa myc6ar
3apsiANaPHUHT 3M€KTP MafifIoH Kyu/aapu TabCHPHIAA KHAraH Xapakar
Aynanumu Kabya KHJAMHAAH.

3anxupaad TOK yTranaa GUp KaTop XOAucanap pyi Gepaan, Oy
XOAHCANaPHH KY3aTHII KHAHH 3Mac, MacaJaH, 6ab3u CYIOKJIHKAGPAAH
TOK yTranja MOAAa axpanub, CyIOK/JMKKA TYIIHPHUJIraH 3J1eKTpoaap-
ra ytupaau. lasnapaad Tok yTrania, kynuaua, Gy rasnap €pyr/uk
YHKapanu. VYrkasruunan Ttoxk YTrawaa yrkasruu gusuian. Huxosr,
TOKAM yTKasruy arpoduaaru (asona MarHuT Mafaou naino GyJaanu.

Miynnait xuan6, 34eKTp TOKM GOPAHCHHU YHHHI XHMHUABHA TabCH-
pura, EépyrAMK, HCCHKAMK Ba MACHUT T&bCHpPJapura Kapaé OGuaHII
MyMKHH. TOKHHHT MarHut TabCHDH TOK Xap KaHmai KaTTHK, CYIOK
BA ras XOJAWAArd YTKA3THYAaH YTraH XaMma xoJzaapja 103 Gepaau.

I



[image: image271.png]YriasruaHUHr KYHAANAHT KeCUMUAAH GMPOp BAKT HUMAA YTraH 8a-
PAAHMHL 1y BaKTra HUCOATH OWAaH YJAYAHAAMCAH KATTAJHK TOK
Kyuu €ku KHCKaua TOK Aeb aTananu.

Arap yTKA3rMYHUHT KYHIAJaHT KECHMMAAH { CekyHA uuuia Q
3apan yTca, / Tok KyAnAard TeHrauk OUAad aHUKJIaHAAU:

Q

t

To: Gupauru dpaHuys oauMH AMnep HOMM OHNAH OPHTHAALH
Ba A 6uiaH Gearu/IaHaIH.

Avnepuunr muHrzai Oupu MH/LIdamnep (MA) ne6, MHAAMCHAAH
6upyu 3ca mukpoamnep (MKA) Ae6 arananu

YixasruunaH YTA8TraH TOKHH XapakT1epJaosux KaTTaJAuK/AapAaH
6upy TOK 3HUYAMTHAWD., TOK 3HUJHUTH YTKATHYHHUHr KYHAaAaHT
KeCHMH GUPJHTMHAAH YTyBYH TOK Kyuydra COH XKHUXaTAaH Teur 6yJrad
KaTTaNHKAaH HOOpaT, ABbHH

=L
S

6y epaa d — TOK 3HUJAMIrH; S — YTKA3THYHUHT KYHAANGHT KECHM I03H,
Tox suuauruuuur CH cucremacunaru GupJ/ury z

1A A
Bl=r==1 2,
1 M2 M2
fbHU GUP MeTp KBaapar 103a4ai Oup ammep TOK KYYMHHUHL YTHIUH
TOK 3UYJMTHHUHI GHpAHTHHY MpOMaAaANAH,

4-§. Oy KonyHH

XIX acpuunr jprasapuga HeMuHc ¢usuru OM TOK KyuH, Ky4Ja-
HHLI Ba KApWWJHK Ypracupard OOFJIaHUUIHM Ha3apu# B3 sKCnepuMeH-
Taa Hc6oTaab 6epan. By KOHYH 3M€KTPOTEXHUKAHHHL aCOCUHA KOHYH-
Aapuiad Oupu Oyaub, YHUHT HOMU OMJ&H IODHTHAAJH.

Om KOHyH#H Kyfintaruua Tabpudiadanu: Oepx dAexmp 3aHicupoq-
2 moK kysn II0K za myrpu RpOROPUUOHAA, 3AHICUPHUHZ ULKU,
MAUKL KAPUUAUKAAPUHUNRE BUFUROUCH2a MecKapl NPONOPYHOHAR
Oyraou.

- 3amxuppnary DIOK rtancupusa xocua Oyaafurad TOK yJap opa-
CHAAry TYFPH NPONOPUHOHANIMKHH Hdoaanafiau. DHeprusa Mmanbau-
uunr DIOK u kanua xarra Gyaca, 3aHxupaaru TOK KydH HIyHYa
KaTTa 6§Aaaf. 3aHKHD KAPIIWJIHIH TOK YTHUIHra TYCKHHAMK KH/AH,
6uHOGapHH, 3aHMHUDHUHT KApUIMJAMTH KaHda Kartra 6y/ca, TOK Ky4H
[myH4a KH4HK OYaanu.

OM KonynuHu Ky#unarun ¢op™my.aa Gu/iaH udonanam MyMKHH:

=%,

r+ R

6yHAa r Ba R — 33HXHDHUHT WuKM Ba TallKW KApWIHAHMKJapu, By
udomana Tox kyun amnep :A), 310K sosnt (B), kapmuauk Om Xu-
cobHia OiKMHAIH.




[image: image272.png]Arap 6epk sanxupaa 1 B DIOK rancupuna xyuu 1 A ra Tewr
6Yaran Tok Yraaurad G6yJca, Gynnait samxup Kapwuaurd 1 Om ra
TeHr 6y/aaau, AbHHU
' 1 OM=12,

1 A

OM KOHyHH GYyTyH 3aHXHD YyUYHTHHA 3Mac, OaJkd YHHHT Xap
KaHnaih KMCMU YUYH XaM TYFPUIHP.

Arap 3aHXHPHHHT OHPOP KHCMM 3HEPrus MaHOauHU §¥3 uuyura oJj-
Maca, Oy KHCMMAard Myc6ar 3apsianap nOTEHUMAIH KATTapoK Oyaraw
HyKTanapAaH NOTEHLMAAH KaMPOK OYJAran HyxTasiapra Kapab Kkyuau.
Queprust ManGan 6y KUCM HYKTaJapu OpacHiard moreHuuasnap aiup-
MAaCHHU BYXKYAra KeJTHPHO, MabJIyM SHeprus capd Kuaaad. DBy
noTeHLMaLiap afHpMacH Iy KHCM HYKTalapu opacuiard kKyuJa-
num Aeb arananu.

llynnait kuanG, OM KOHYHHHH 3aHKMD KUCMH yuyH K¥a.4a0 Kyfu-
LAarHHy XOCHUJ KHJ/IAMH3:

=Y
R

3aumup KucMu yuyH OM KOHyHMHM KyfHAaruua Tabpudaail xam
MYMKHH: 9ACKMp 3AHNCUPHUNZ OUp KucMUOQU MOK KYLUu WY KUch
KAeMMAAQAPUOQRY KYLAGHUMHL YHUHZ Kapuwuateuza OYauHeanuza
menz.

3atxHPHUHT OGP KMCMHAArH KYyUJAaHHL TOK KY4YH OMJaH Wy KUCM
KapWwHIury KynaiTaacura Tenr Gyaanu:

U=IR.

By u{01aH{ 3aHXKHDHHHT TY/Ja KUCMHAArH TOKHH XHCOOra oaran
xoa1a Kyfugaruya €3uil MyMKHWH:

E=1Ir+IR=U+U,

6ynna U — Ky4aauuHHHT HYKW Kapmuaukia Tymysd; U, — kyuna-
HALIHUHT TallKY KApLIHAMKAA TyUIyBH.

3auKupAard TOK KYYM amnepMeTp (MHA;iMaMmuepMmerp) ae6 ara-
JAJUran 3/1exTp Yauamr ac6ofH Ouaad yadananu. AmMmepMerp 3JexTp
3aHWUPHTa KeTMma-KeT yaanaau (3-pacM). Kyunauawnu yavam yuyH
3ca BOJALTMETpAAH d(oiinananuaanu. BOJbTMETP 3aHXHUD KHUCMHHHHT
oLy Ba OXHUpUra YyJaHaiu; Oydnal .yJallHu napaJjae yJaam
1e6 atananu. BoAbTMETD 3aHXKUD KJACMMAJapHAard KyuaaHull Tymy-
BHHH Kypcataiu. Arap BOJABTMETD TAMIKH 3aHXKHUP :
GOLIKra, 'bHY SHEPrus MaHOaHHUHT MycOaT KyTOH-
ra Ba TALIKH 3@HXKHUP OXUPUra, AbHU IHEPTHH MaH-
GauuvuHr Man@uh xyrbéura yJaHca, Y X0JA8 BOJbT-
METP TaHIKH 3aHXWUPHUHT XaMMaCHaa KydJaHuuw
TYWYBHHY KypcaTanu

Arap Tawku 34ekTp 3aHXuP Kapwuauru R
KaMafiTHPHJCA, 3AHXUPHUHT TY/a KapUIHJAMTH F - ?;egac‘:é ﬁg‘n“gf’
- R xam kaMaamu, 2aHXUpIaru TOK KYUH 3cCa Mer‘;,m,, SAeKTD
kynaaau. TOK KyuuHUHT OpTHIUM OHJAH IHEPrUs  sawkupura yaauw.
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[image: image273.png]Man6ay K4pIIMJMTHAA KY4YJAHHII TYHmyBH OpTamd. TalKu 3aHXHP
KAPWHJAUTH KaMmafuid OGuJaH SHeprua MaHGauHHHT KJAeMMaCHAArH
KYUJaHUIl XaMm kamasanu. Arap sseprus MauGau KJeMmaJapH Kap-
IIMAHIY 8MaARA KHOJAb OyaradH yTkaaruy OMJaH yJaHca (KHCK8 TyTa-
Mum), 3aHKUPAATH TOK KYYH

6Yaanu, 6y epna /— Gepuaran ManGajiaH ONHHWIIH MyMKHH 6Yarau
SHr KaTTa TOxHu udoaanaiinm,

WNuku Kapmuujauru Kuuuk OYaraH sHeprua Manbau, Macanas,
9JEKTD TeHepaTopH Ba aKKYMYJATOP/JAp YUYYH KHCKA TyTaliuuml TOKH
roAT xaBGu 6yaub, y Oynnait ManbanapHu HILAAH YHKAPUIIH MYMKHH,

Macana. duekTp loputyBuH Kyuu 3 B Ba wuxu xapumaurn 1 Om
6Yyaran Tox ManGaura Kapimuaura 47 OM 6§aran MUKPODOH yNaHTraH.
Muxpodon 3anxupupary / TOKHH Ba 3aHXHPHHHT HUKM KapUIMJHK-
JarH KyYJaHUl TyIIyBHHH aHMKJAHT.

Funw. 3anxupHUHT TYJaa KapIMHJAKTH

R=r+ R, =1+447=48 Owm.

3aHxupnara ToK

r=£_-238 _ 00695 A.
R 48 OM

Mukpodon kaeMManapuiary KyuJaHu
U, = IR, =0,00625 - 47 =2,9375 B

3aHXKUDHUEI WYKM YYACTKECHAArM KapLIW/HIHAa KYUYJ4HHID Ty-
yBH
U,=1-r=0,00625-1=0,0625 B.

6ynand.

5-§ DaexTp Kapumiuaugjap

DAeKTp 3aHKHPIAA XapakaT KHJAaéTraH 3JaeKTPoOHJAp Y3 Hyauzna
YTiA3ruy MaTepPHAJMHHHI MabAyM OWUp KapLIMJIMLHra AyY KeaalH.
Byura ca6ab myxu, 3pKUH 3/AEKTPOHJAD 3aHXHPAA XapakatiaHaér-
rasuna y3 snpocu arpobuna afaanaérraH 94eKTPOHAAD GMJaH TYK-
HAlIAJH, Xap KaHma#l TYKHAIIyB 3Ca Xapakarra TYCKUHJAHK KHJaIH,

DAEKTPOHJAPHUHT TYKHAWMINH HaTvxacujaa ysrapmac TOKKa Y-
Ka3ruu TOMOHHIAH KYypcaTuiras TYCKUHJMK y3rapMac TOKKa Kypca-
THATAH KapIlHJAUK ne6 atanann Ba R Xapdu Guian Gearunanamu.

Xap Kanaai 3MeKTP 3aHXKHPUTA yJaHTaH SAEKTP dHeprus Man6au
TAIIKA B& WYKH 33HXKHPJAPURMHT KapWHJWTHHH EHTHII YYYH 3Hep-
Fus capd Kuaanu, '
~ Kapmuaukuunr yauos 6upaurn OM. OM KOHYHHA3H KapIUHHK-
HH KyAnjaardua €3uil MyMKHH: :

=
R=

14



[image: image274.png]Un3uKaM YTKA3TMYHMHT y4JapUAArH NoTeHnuaanap aiupmacd 1 B
Gyaranaa yuaad 1 A TOok YTaaurad yTKasrMYHWHT KADUIHJHTH SJIEKTP
KAPIIWAUTH GUDAHTH KWIHG OJUHMG, HeMHC oauMH OM HOMH GHAGH
joputaany Ba 1 OM ne6 arananu.

Karra gapwuankaapau yausamna OM AaH MUHC BAa MHAJMHOH Map-
Ta KaTTa OyaAran OupJukaap Kyananuaanu. Yaap kuaooM (kOM) Ba
meroom (MOwM) ne6 Homaanaau. Llymnaft xuauo6, 1 KOM = 1000 Om,
1 MOM = 1000000 Om. .

YTiasruunap MaTepHaJHHHHT XOCCaJapuHU 6aX0Jall yuyH COJMHUII-
THpMA Kapuiuiukaan Gofiranannaain. Kapmunuk yTKasrHUHKHE Y3YH-
JIMTH BAa KYHAaNQHT KECHMHra XaM GOFJHK, ADHH

R=p .,m
6ynna R — yTkasruy KAPLWIMJMIH; [ — YTKASTHY ySYHJHTH; S—yr-
KA3TMUHUHT KYHAAJAHT KECHM I034; p — YTKA3THIHWHT COJMMIITHPMA
KApLUIHAHTH,

Arap {=1 M, S=1 u® 6}aca, conumuTHpMa KaPUIMIHK COH XKH-
XaTH/AH KapUIWAHKKA TeHr Oy/anu.

CU cucTemana COMMIITHPMA KAPWHAIUK Oupaurd Kuaub OM-MeTp
(oM-M) KabyJa KHJIMHTEH:

) 1 Om . 3
) =120 1% 1 ou.um
I 1M
Y/I40B TEXHWKACHAA COIMIITHPMA KAPLIHAWK GUPJIWIW KHAHO
. 2
1 Ou - HIIAATHAGAH,
M

CoanmTHpMa KapwHJMKKA Teckapu OYAraH xaTTaAMKHM MOALa-
J@DHWHT COJHLMITHPMA 3JAEKTP YTKa3yB4aHJUT U 1e6 IOpH-
THAAAH, ABHU

MonianapHuHr COJMIITHPMA KapiIM/IWTH MaxcyC xaapaanapia
Gepuaanu. 2-xanBaiia afipuM MaTepHa/JaPHUHT COMMUITHPMA Kap-
IIKJAHTH KJpCaTHATaH.,

2- scadsan

e

MartepsaasapHHHT HOMH 20° OA TeMneparypaiari
COMMIITHPMA KaDUIHAHK

e

Qarun 0,0141 — 0,0175
Muc . 0,0154 — 0,0175
Amomunuit 0,0262 — 0,0278
Boxbdpam 0,049 — 0,612
Pyx 0,059 — 0,052
Huxeas 0,07 —0,138
Myaat 0,0987 — 0,14
Kypromun 0,206 — 0,221
Cuwmob 0,948 - 0,9569
BucMmyT 1,1428 — 1,39
JlatyHn 0,02 —0,06
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[image: image275.png]6- §. KapiunaugHuur 'femneparypara OOFNMKJUTH

Yrrasruu rtemneparypacuuunr opTu6 GopumH GuJaan 3JIeKTPOH-
JAPHUHT aToMjap OuaaH TYKHAIKW COHM XaM optu6 Gopaau. Ha-
THKAa 3JIeKTPOH/IAp XapakaTHHHHr YpTaua Tesurd kKamaiiu6 kera-
au. By aca yTkasruu KapulMJHTHHUHT OpPTHIIHra ca6a6 6yaaau. ¥t-
Kasru4 Kapuwu/JMCHHAHT TeMmnepatypara Kapab ¥arapuiuu YTkaaruu
MarepuainHuHr TY3UAUINTa XaM OGOFJMKIHD.

Kosueurpanusacu ynua xarra OFJMaraH 3JeKTPOAMTJApAA TeMIie-
paTypa OpTHIuH OH/aH IAEKTPOJMTHHHT KAapPLIMAHTH KaMasiH. UyHku
TeMnepatypa opTHiud OuJaH 3PHTMAJA IPHraH MOALA MOJEKY/aJapH-
HUHI MOHJAapra napuyasanaérral KucMu optanu. Jlemak, 3apaa Ta-
i1y BYH 3appajap — HOHJAp XaM OpTald.

AftHuKca, AipuM YTKa3rHYJapHUHr (repMaHufi, KpeMHHH, ceseH)
KaplUIKJHCH TeMNnepatypara »Xyaa Kydy/ad OOFauK O6yaanu. Temnepa-
Typa OPTHINM GUAAH YJapDHUHI KapUIMJIMTH KECKHH kamasju. Kap-
WIHIHKHUKHT TeMnepatypara OyHiaai OOFJMKJAMIH TeMmneparypa OpTH-
Wy OGUJAH SPUM YTKA3rHYyAapia 3DKHH 3JEKTPOHJAD COHHHWHI KeC-
KUH OPTUIIK OMJIAH TYIIYHTHPHAALH.

Merana yTkasruasap yuyH TeMmnepaTypa ¥sraprasjia KapuLIUaHKe-
HUHT HUCOHH OPTHIUW TeMIepaTypaHuHr ¥3rapuimmura OPONOPLHOHAN
o6y.nanu: ,

AR Ry—R,
Rl = Rl = a(tn tl)’
OyHaaH
Ry=— R, + ¢R1(t2 - t1)
éKH

Ry = Ry[l +a(t, — ¢y)],
6y epaa R, — yrtkasruununr f] C Temneparypajsaru Kapuuauru, Om;
R, — yrxasruununr £; C TeMneparypanaru KapuuJaurs, OM; a — xap-

HIWJINKHUHT TeMmnepaTypa ko3¢dbuuuentd, YTKA3rHYHUHT TeMIepary-
pach 1° C ra oprrania, KapulHJIHKHWHT ¥3rapUIIMHH KYpcaTafiH.
3-xazBanna afipuM JTKasTHYNApHHUHT TeMmneparypa Ko3pduiuentH
KeJATUPHJraH.

3- acadsanr
[_— MaTtepuaanunr TemnepaTypa MarepuaiHuur | Temnepatypa |
HOMH k03¢ duuaeHTH HOMH k03 dunHeHTR

Ouarun 0,04 Huxpoum 0,00011

Muc 0,00445 Jlaryup 0,002

Anomunnit 0,00423 He#auabbep 0,00036

Boabdpam 0,00464 Huxeann 0,0003

MM¥aar 0,00625 Manranuu 0,000018

Kanaii 0,00411 ‘ KoucranTau 0,05003

Cumob 0,00027 Kymup 0,0005

Iysna# yTrasruunap xaM yupahiuku, Temneparypa opTHmH Gu-
JaH YMapHHHT. KapIIMAWrK Kamaiu6 Gopaiu (Macanas, KyMup, afipum
MeTan  KOTHIIMAAapU Ba 3MEKTPOAMTIAP).
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[image: image276.png]7-§. KapwHaukiapHu KeTMa-Ker yJaail

YMyMaH oarania, s/eKTp 3aHKUp TYPJd KapLUMAMKJapra sra 6y.-
raH Oup HeYa 3Hepruf UCTebMOJYHAAPUAAH HOOPAT OYAMIIU MYMKHH.
Feneparop Tamku 3anuxup apwuiaukiapi R, R, Ba R, 6yaran
yuTa 3Heprus ucrebMoJauucHian uoopar GyJacuu (4-pacm).
Kapumankaapy xeTMa-keT yJjaHraH sasmwup KyHupgaru xoccaaaps
ra sra.
1. 3anxHpHUHT XaMMa KHCMJApHAArd TOK Ky4h Gup XuJa Gyaanu:

L =l=1I=1,

6yuna /,, I; Ba /; — 3aHXHDHUHT afipuM KuCMJapHIArH TOK KY4H.
By XyJsocanu saHKHPHHMHF Xap Gup KHCMHra aMnepMeTpHH KeTMa-
KeT yJaaim Ou/IaH TeKIHPHO KYPHII MYMKHH.

2, 3aHXMPHHUHT Xap OHP KHCMHIArd KYUYJaHHII TYIIYBH Y KKCM
KapIUHJIHK/AapUra TYFPU NponopuuHoHaa GyJaanu.

OM xoHyHHra Kypa 3aHXHPHHHT KeTMa-KeT yJ/aHraH KMCMJIapuaa--
TH TOK 6Gup Xxua Oyarany yuyH kyuaawnmaap U, =IR; U, = IR,
Ba U; = [R; 3anXup KUCMJAapuary KapUIHJMKKA IPONOPLHOHANAND,
A'BHH

3. 3amxupjaru yMyMu# KyuJaHHm afpuM KHCMJapaaru Kyu.aa-
HHII TYIIYBUHHHI HAUFHHAHCHFA TEHr:

U=U,+U,+ U,

4. By  npojanu 3aHXHD KHCMJAPHAAH YTaAuraH Tokka O6yJau6
éscak, Kyidnjaaruua TeHIJIMKKA 3ra OyJaMHs:
U U, Uy, U
I + JA + A

3aHxHPHUHT OHp KHCMH yuyH OM KOHYHHra Kypa OXupru Hdo-
JaHu WYHAAR €3dIu MYMKHH: :

R=R1+R2+Ray

6ynna R — 3aHXHPHHHT Tyaa Kapmuaurd; R;, R, Ba R; — sanxup
aipHUM KHCMJIZDH (MCTeBMONYHIAD) HHHT Kap-
IMUJIMKAADH.

Kerma-keT 3aHXUDHHHT YyMyMHA Kapmu-
JHIMH afipuM KHCMAED KapUIHJIHMKJIAPHHUHT
AUFHHANCHTA TEHT,

Kerma-ker yaauras saHxup yuyn OM Ko-

HYHH Ky#upard KyDUAAIIAS < 6¥aann:

g [ 31 = . fOQ: V
- 7=F£u——?:—§‘ﬂmldr—\? 4- pacm. Kapiuuaugaapun
Vi &y R+ R+ R ]R " KeTMa-KeT yaal.
__________ o b
22230 = xgy <YHYoxSracn % 7



[image: image277.png]8- § KapuniukiapHu =»3§.2_ yaau

DueKTp 3aHXUPHIATH KaPLIHAHKJIAPHHHHT 6o yusapu GHP HyKe
74ra, OXMprH yu/AapH WKKWHUM HYKTara yJIaHca, Gyupafi ynam na-
paajesa yaauw ne6 aTanaiu (5-pacM; a).

Kapmuaukaapu napajiien yaamwaa xap GMp KapLIMAHKAArd Kyue
AaHHI GUP XHJ, TOK Ky4/IapH 3ca Xap XHJ 6yaanu, By sca sanxup-
HHHT YMYMRfl KapLIMJMTHHH KaMadTHpalH, o

Arap napaaJes yAaHraH Kapuiuinkaap COMMHHMAT OPTHIIKHH TOK
yTaétran YTkAsrHY KYHIANAAHT KECHM I03HHUHT OPTHIIM Ne6 TacaBByp
KHJMHCA, OYHH OCOHTWHA TYWYHHII MYyMKHH.

¥ TKA3TMYHUHT KAPUIMAHTH KYHAAJIaHT KECHM IO3Mra TecKapu npo-
nopunoHa’. A TyryHra Kena€rraH TOK KyuHHH I Gunau, R, Ry, Rs
KAPIIKJAKKIAPAAH YTa&TTaH TOK Ky4/J4pHHH moc pasumaa /Iy, I, Ba Iy
ounaH, A Ba B HyKTaaap Opacujard yMyMH# Ky<JIaHHIIEH U 6uaan
Ba 3aHXHDHMHI YMyMHA KapIIMJIHTHHH R 6unan Gearuaaimus. ¥
xoJa ‘

U .»
\“I-Q NS‘
g VMR

- 3aHKUPHUHT KUCMJIAPH YUYH KyfHujaru TeHTJMKAAPHE 83U MYM-
KHH:
U U U
X =i fy=—
Ry Ry R3

Kupxroduuur OppuHYM KOHYHHTA MyBOHK 3aHKMPJATH TOK
KYWHHH KyAuaaruia é3a OJ1IaMH3:

NR\_+\N+\“¢.

L, =—; I,=

39

v _u,UuU.,u

R k—+ »+ Ry
By udonanunr xap HKKM TOMOHWHH U
ra KucKapTHpuG KyfiunarkHa XOCH/I KHAAMH3:

1 1 1 1

By TeHIJMKHH YMYyMHH Kapwuauk R ra
guc6aTan é3ub, yura mapajjes yJaHrad Kap-
MUAAKHE Y GUJAH a/AMalITHPHIl MYMKHH

R— Ri- R+ R
R+R+Rs

Arap amajlja 7 Ta KapIUWIHK Ri=R;=
== R; 6y1u6 Ko/ACa, OyHAal 3aHKUPHHAT yMy-
MHH Kapmuaurd OMTTa KapmUJAHKAAH i Map-
Ta Kuuuk Oy.salH.

.

B- pacM. @ — Macana. IOK E£=130 B, nuks xapumu-
Mwu%wﬁxwwwﬁ auru R, = 0,3 OM Ofaran sjaexTp reneparo-
6 nap capumanciapun  PHIAH yuTa napaijes y/JaHraH MCTEBMOJAUM-
apananl  yaau. nap [, =2 A, [;=3A sal;=35 A 10K Ona-
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[image: image278.png]Ad. Arap TOK ¥TKa3yBuH CHMJADHWHI KapIIHJULCH R =10,2 Owm 6{aca,
reHepaTop Ba MCTEBMOJNYHJAP KJIEMMACHAArd Ky4JaHHLI TONH/CUH.
Eyuw. Tok yTkasyByum CHMAApAard TOKHH Kupxrqodnuur GupuH-
uH KOHYHHra 3COCaH TOMAMH3:
J=I+1,+1,—2A+3A+5A=10A;
reHepaTOpJary Kyu/JaHuIl TYUlyBH:
Uy=1IR,=10-0,3=3 B;
reHepaTop KJeMMalaprAard Ky4JaHHII TyImyBH
U,=E—U,=130—-3=127 B;
TOK YTKA3yBUM CHMJAPAATH KYUAaHHII TYIMYBH
U =/R=10-02=2 B;
HCTeBMONUKAAPAArH E:CSENE TYHYBH
Uy=U—U=12T —2=12 B.

9.§. Kapmuinkiapiu apajam yaaum .

3aHxHp K3PUWHANKAAPUHUHT GHp KMCMHHY mapajinen Ba OHp KHC-
MHHH KeTMa-KeT yJaail KapluiukJapHy apajam yJaam 1e6 ara-
aaau. Apanam ynaul Typaapd XHAMa-xXua G6yarand yuyH apanail
yJaHrau 3aHXHPJIapHH XMCOOMAUIHMET aHMK OMp METOILHHY Kypcarui
Kufiun, YMymuit xoaja asBaj INapaasesa TapMOK/IApHH xuco6.1ao0,
KelHH KeTMa-KeT Y4acTKalapHM XucoGaall MYyMKHH.

Macanan, 5-pacm, 6 1a TaCBUDJAHraH apasall yJaurai 3aHXup
napannes yaAaHraH yuTa KeTMa-KeT TapMokaas nbopart.

ApBan A Ba B HyKTasap OpacMAaru KapLIHAMK TOHNHJaAH:

R,-R
R em RiiXa
R+ R

CYHrpa KAPUWIMAMKHHHT TOMHJArAH KuAMaTd Ry KapUIMAHKKA KYyuuaa-
1M, SBHH
R - Ry

Ry + R,

Macana. Arap Kapuruaukaapu R, =20M, R, =3 Oum, Ry=>50m
6ynca, 5-pacd, 0 [La KypcaTuarad 8paiall yJaHraH 38HXHPHHHT
yMy MUl KapLIMJHCH TOTH/CHH.

Euuw. DApHHYM TAPMOKNATH KapIIHJIHK:

R= 4R,

b:“E“M“_.w Ozu
’ Ri+ Ry 5

BaHXHDHUHT YMYMHHA KapUIWIHTH:
R= Ry, +R=12+5=620m
19



[image: image279.png]10- §. Houn3ukau sIexTp 3aHKHpJap

XO3UpPrH 3aMOH 3/EKTPOHHKACHLA KADUWIHAMKHUHT TOK KHAMATH
6usan GOFAMK Gyauiuura anoxuia 3sTubop GepuJjaid.

U3uKad 3aHXupaap Yu3UKAA BOMLT-aMIep Ba aMnep-BoJbT Xa-
pakTepuCTHKaAapra ara. UH3uKAH 3aHXUPJApAA BAHXKHD KJeMMasa-
pura GepHJraH KydJaHdll 2ankupnan yra&rraH TOK GuAaH UH3HK/H
Gorsauumaa Gynanu, sAbHU

U

— = R = const.

R

Houusuxau 34€KTp. 3aHXKUPAAPAA TOKHHHI KuUAMArTH Kyd/JaHHIL

KufiMaTd GMaH 4M3HKJAU COF/NaHMAfan, ADBHH =

Y_Rr #const.
‘R

DAEKTD BaHMUDHHHT KAPUIMJMTH TOK KYYHra Ba Kyd/JaHAura
GOFJNK GY/IMAaraH 3aHXHP HOUUSUKJAH 3aHXH P Jeb 0pUTHIaLH.
Houusugau saHxupJ/apra uyrladMa jamnanap, 3JEKTPOH Jjamnajap
Ba XO3HPrH 3aMOH SJCKTPOHHKACHAA KeHr KY/AIaHWJA8ETraH TypJH
Aapum YTKasruuau ac6o6aay Ba IUYHHHrEK, HOH ac606sap MHCOJ
6yaa oaanH.

Bynaail 3aHXUPHUHT KapIuuJurd JAouMmuil GyaAMaraHu yuyyH 3aH-
MHUPAATH TOK KyYH YHHHT KJevMaJapulard Kyd4/JaHHIIra nmpoflopLH-
onan Gyamaimu  Houmsugau sauxup yuyH OM KOHYHHHM TaTOHK
aTul Oy/mainu. ‘¢ 24 v mt«;ﬂ% st Yopre artied Sliee Daage
/- 6-pacuM, a aa {ﬂgux}jz@gﬂqﬂﬂ,ggqg}mur aMrnep-BoAbT Xapaxkre-
pucTHKacH k¥pcaruarad. Pacmaas kypunu6 TYpUOAUKH, JHOAHHHT
XapaKTePHUCTUKACH HOCHMMETDHKIHP.

‘1 \TepMHUCTOPIADHMHT  CE3THDPJMIH  TEMNepPaTypPaHHHr yarapuiura
GOF/iHMK YJADHUHT KapIUMJMTCW TemnepaTtypa ysrapuily OusaH Mme-
/tannap kapluaurdra HucGaTaH Ke¢KMH opTanu. YJsap Y/AuOB Kypua-

| Majapiaa MYXHTHHHT TeMleparypacHHH, TasHHuI OKHUI TE3JUTHHH

; aunKaAaiAa KeHr KyaJaHamu.

¢

6-pacM, 6 Aa MKKH Xu/] Temiepa-
Typa y4yH TEPMHUCTOPHHHI BOJBT-
amnep XapakTepUCTHUKACH TacBUPJaH-
ra

XapakTepucTHKaHUHT  GOUINIaHFHY
v COX4aCHid KapWHJINK UHU3UKAU Tap3fa
- _ Ysrapu6 Gopaau. XapakTepuCTHKa-
HUHD STHAMm A HYKTaculaH KefyH
TOK OpTHilK OuU/JaH TEPMHUCTOP Kap-
g WUJAUTHHUET  KaMafiHmLn TacBHP/AaH-

a) "aH
3\EEEQTTEPH%QHHHT KapIIHJAMKIEDK
8- 0acM. @ — SpEM §TKa3THY HoUn3nkiw  ~Oysnanun.  Baperrepnap
xapal{fe‘;‘;ﬂc‘;ﬁz;c:o?TjMﬁgn cup | KYUJHHMLIRH crtabuanamTHpyB9H ace
TeMIepaTypa YYYH TEPMHCTOPHHHT 606aapaa TOKHH CTabMaM  yYyH

BOJIbT-aMNIep XapakTePHCTHKACH. XH3MaT KHJAalH.
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[image: image280.png]HoOuM3HKIN 3JeKTp 3aHXHUPJapHU rpaduk Ba AHAIMTHK YCy/AnapAa
TEKUIPUII MYMKHH.

Tpadux ycyauna OepuiraH KydJaHHUIAA BaHKHMPAATH TOK EKH
GepHAraH TOK 3aHXWPHAArY KYUNAHUII 3DIeMEHTHUHT BOJABT-aMnep
8KH aMnep-BOJLT XapDakTePHCTHKAJNAPUAAH AHUKJAHAM.

Mypakka6 3aHXXUPJApPHAHT BOJBT-aMnep XapakTepuCTHKAJIapy aHa-
JAUTUK YCyJAa XHCOOGJaHAJH.

11- § KupxrojHuHr GUPHHYH KOHYHH

Ketma-weT yaanran sHeprus Max6au Ba HCTebMOJAYMAAH HOOpPAT
samxupaap yuyu tox, JIOK Ba 3aHMUDHHMAr KapUWWAHTY OpacvAaru
mynocabat OM kodyHu OusNaH avugaasanu. Jlexun, amanauna Oup
HEUTa YTKA3TMu y4upamajuraH HyKranapun Oy/aran sauxupsap GuJaH

y yFp! [ fes-pl can FROMON, VN
HI KYpUIFra TYFpHU xenanu.ﬁ,vnlﬁyjmwﬁ%}ﬁg&;‘;:j;‘“ﬁ”ﬁg *‘-*th.
DAeKTp 3aHIKHPHHHT OUp Heda CuMAap OWUD-GMPHra yaaHaguram 2 *

HYKTacH TYTYH @éxk¥ TAapMOKJIAHHID HYKTAacH aeb araiaid. .

Tapioxaanuu Hyxmacuza Kapab AYralean MOKAAD HUFUHOUCH
wy Hyxmadax kKemaémean moxaap nuruxducuza menz. By tabpud:
Hemuc ojumMH Kupxropnuur OHPURYM KOHYHHIHD.

A Tyrynna samxup Oemra TapMokka axpaau6, B TyryHia sua
yupawann (7-pacM, a). TapMOKJaHMmaraH 3aHXKHPAArH TOK Ky4HHM
[ 6uian, TapMOKAApAard TOKJapHu Moc pasumaa /Iy, [y, Iy /, Ba 1
ned Bearuaafimus.

Arap A Tyrynna TOok [fyHanumsapura xapama-kapwu Gyarasd
oup Heua cuM TtyTamca (7-pacm, 6), 6y TYryH TOK/apH Yy4yH Ky-
fiupary MyHacabaTHu &3HIN MYMKHH: )

11+[2=[a+14+15

[1+[2—[3—"[4'—_15'=00
YMmyMmu#t kypurHILAa:

€KH

2 =0.

Jlemax, A TyryHiard TOKJADHHHI aare6pauK HHFHHAUCH HOJTa
Teur sxad, TyryHra Kesa@Trad TOKJAPHH MycOar, TyryHuaaH YUKA&T~
rad Toksapuu 3ca MaHduft ne6 xucobiaam KaGyJ KHUJMHTAH.

7- pacM. @ — MYPaKKal - s.ex1p 3aHKHP, 6 — TyryHAaH
: TOK TapKaJHIIHE,



[image: image281.png]Macana. A rtyrysra keaaérran Tokaap [, =3 A; /,=5A ra
tenr. A Tyrynaau uugaérran tokaapsca [, =15 A; [;=4,5 A 6ya-
ca, /; TOK aHMKABHCHH.

Equw. KupxrodhuuHr OHpUHUM KOHYHHMra Kypa;

A
34+5=15+45+f, 9z 345-1,5-45:0)

6yHaH
15 =2 A. %
[4

12-§. KupXroQHHHr HKKHHYH KOHYHH

€KH

K{ynuHua 3/eKTp 3aHXHPHH XHCoOjawja €nHK KOHTYPJApHH TeK-
WwHpHIIra TYFPH KeJdafu. Bysnall €nug KOHTYpJ8pAa KapIHAMKIAP-
nan Tamkapu sna JIOK xam Mapwyn 6yauumu MyMxHd. (8- pacu.)

By xoutypnu Texmupumbd A Tyrysnan Gomsaiimus. Ab ydacr-

K88 NOTeHHHaJ TYIIyBH
UA+EI + LR = Us’
FB yuactkaza
A UB_E2—12R2=UBv
Bl yuactkana
UB - [3Ra + Es == Ur,
I'A yuactkapa :
U.— IR =U,.
By tenrsamanapuu xansapu Gyiudya xymu6 uukuG, KyfAuparura ra
6y1amu3:
UA+ El—11R1+ UB —E2—12R2+UB_13R3+E3+
&xH

E1 —lle "'Ez""/sz - ]3R3 +E3 - [4R4 =O,
Et "‘Ez‘i‘Ea = 11R1 +12R2+ [3R3+14R4-

Ymymust xoJsna

DE=2XIR.

By renrsaMa KupxroQHHHI HKKHHYH KO-
nynuHu udonanraiay. Y xyhuaaruaa tabpugp-
JAaHaau: xap xawoaii 6epx wonmypoa 0K
AQPHUKZ aazebpauk Rurunoucu wy KOH-
mypza YAQHIAH KAPWUAUKAAPOAU KY4AQ-
HuWw mywysurune anreebpaux Gurunducuza
menz.

SHAM COANA MUK KOHTYDHH TEKUIHpafi-
k., KupXrodHHMHr HKKHHUM KOHYHHMra Kypa

8- pacu. BnBK 9neKTp
KOHTYpH. SE= IR,
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[image: image282.png]GynaaH
E=1IRy+ IR =1(R,+R),

__E

Ro+R’
By ¢opuyaa sanxupuunr 6yTyn xucMu yuyr Om xonynueu udona-
Aafau. -

&K

13- §. MypakkaG 9JeKTp 3aHMHPIAPHH XHCOOJAIT }\,’},}; ey

. Burra tox ManGaura 3ra OVJraH 3JeKTp 3aHXHpJaap OALUK
sapxupaap JAe6 oputnaanu. Onnufi sanxupaapan OM KOHYHH-
gan ¢dohpanann6é xucobaam MyMKHH.

Mypakka6 saeKTp 3aHXWpAap Xap Kadcucuaa €k ai-
puMJapuAa Tok Man6anapu Oyaran 6up Heua KOHTypJaapaaxn ubopar
6ynanu., YJIapHHHT TYSHAKWIH Xyaa Mypakka®G Ba TOK MaHOGanapu-
. HHHT COHM KOHTYPJap COHMAAH Kyn OYJnmik XaM MyMkuH. Mypak-
ka6 SaHMMPJAPHH KyHAMmarn MeToAnapnad ¢ofinanaHu6 Xucobna-
HaH:

1, TyryH xyu/Janumu MeTOAH.

2. Kymuaum Meronu.

3. Kontyp Tokaap MeTOIdH.

1. TyryH Ky4aanHIl MeTOJNH €pAaMpAa WKKM TYTYH HyKTara sra
6yaran MypakkaG sauxupiap xucob6aanaiu. Yaapuu Kupxrod Ko-
HYHJApHra acoCaH TYSWAraH TeHrJamanapiad c¢oinasann6 evwiuna
6y MeTONHH KYJJIall XHCOOJAIUHY aH4a OCOHJAWITHPaIH.

9-pacmaa A Ba B TyryHn nyxrajapra sra 6yaras MypaxkaG saH-
XUp TacBuphauran., A Ba B TYryH HyKTajapd OpacHAard Kyu/JaHHLI
TYryH Kyuaanuw zne6 loputHiaiu. B Tyrynaas A Tyrysra xa-
. pab6 #AyHaarau ToK Hynasumupu DIOK sapHunr Myc6ar Aynajauin
ne6 osaamus. '

A Ba B TyryH opacujaru KyuaaHuIl

U—E, ""11R1==Ea"—[2R2=Es—/3R3=0-14R4»

6y epra R,; R, Ba R;— TapMOKJapHHHI YMYMHJA KapUIHJAWKJApH.
A Ba B Tyryn opacujaru KydwiaHull KHAMaTHAAQH TapMOKJapAarn
TOK/APHHE XHCOOJAlWl MYMKHH!

I, =EI—IU =E - .
12=.E’?';_g=(E3—U)42; ahlizl f
h=Elamm e e [
[,= 0_;:.‘1= O-Ug=—~Ugi 4

V]
6yuma q == 7:—- — /IeXTp YTKa3yBYaHAHK

4 9- pacMm. Mypakkab 3JeKTp
Be6 opUTHJIAAH, SaHKHPHHET TacBHpJaHHIUIN,
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[image: image283.png]A tyryd yuyn Kupxropuuur OMpHHYM KOHYHHra Kypa TOKJAAPHH
KyHujaaruya €3uil MyMKHH: s

Lt Lt h+L=0 @)
(1) udonauuur Kuimaraapuuy (2) TEHrAHKKa K§hAcak:
(E1“U)q1+(Ez_'U)Q2+(Es—U)43+(—U)q4=0. (3
(3) udomanu kyunaHura HACOATaH eycak:
U= Eygi + Exgy + Exgs o (4)
@i+ g2+ g3+ g4 .

310K Ba yrKasyBuaHauk Mabaym 6¥.-
ca, A Ba B TyryR OpacHpari Ky4/JaHuil=
4 (4) udonara acocaH TONUII MYMKHH,

- (4) udonanu (1) ndonara Kyinud Tyrysna-
r'd TOK Ky4YuHH OCOHTHHA Xucof.jaca 6y-
JaaM.

Macaaa, Arap E, =228 B, £,=200B,
E;=180B, R, =10M, R, =20M, R;=
=25 0wum, R, = 10 Om ra tenr 6y.ca, 3an-
XHPHHHT XaMMa yuyacTKaJapHarM TOKJap

10- pacM. Mypaxxa6 anugaancui (10- pacm).

3AHKHPI2PHA Egyuw. Avanpa 6y 3aHXUp yuTa rese-

xHcoGramra OHMJ cXeMa.  DATOPHHHT R, yMyMMH Harpyskara napan-
JAea uwamuey ugodanahau. R,, R, Ba,
R, xapuinankaapuyu 06y TeHepaTopAapHUHE
yUJaPHAAH YUKADWITaH HMYKH KaPiHJIHK-
napu jed xucob1aml MYMKHH.

Tyrys kydaanuu:

1 1
228 - 14-200. — 80 »
22 -+ 2+1 25

U= =200B

6ynanu.
Tyryuaara Tok.aap:

L=(E,—U)g, = (228 —200) - 1 =28 A;
Iy=(E,— U)qg,== (200 — 200} - 0,5 = 0;
liy=(E;—U)qy=(180—200) - 0,4 =
=—8 A;

Iy =—Ugq,=—200-0,1=—20A.

2. Kywuinil METOXAHHHHT MOXHATH
Wwynaas uO0OpaTKH, srap 3aHxkupaa Guap
seua DIOK 6yaca, 3aHKUDHUHT Xap Oup
KHCMHJAArH TOKJapHu, Oup-OHpHAaH MyC-
TagHJ X043, wy xucmaapaard JKOK aap
XOCHJA KHJAaAW Ael XHCoOaam MYMKHH.
Macaaaun, [/ toxuu (11- pacm, a) /, Ba I,




[image: image284.png]TOKJAPAAH TallKUA TOnras pned Ka-
pam MyMKHH.

/y—yunnun xucm Oupunuun IIOK
TABCHPHAA OYarania my KMcMiaa mab-
XyA 6Yianurau Tok; [, — 6y XaMm my
KucMiaru 1ok, OyHAa 3aHxupia ¢a--
Kat E, DIOK rancup Kuaanu.

E,=0 ne6 oacax, 6utra 310K au
COANA 3aHXUPHU Xocua Kuaamus (11-
pacM, 0). 3anxupuu xuco6.ab, E,
SIOK Tancupuna xamwa KUCMAAPAA 9. pacm, KoHTyp TOKJap METOXMHH
XocHa OyJaram Xycycuii TOX (l) nu TYWYHTHPHIUra OHL CXeMma.
TORHII MYMKHH, :

Arap E, =0 ne6 oacax (11- pacm, 8), £, IIOK s sanxupra sra
6ynamu3. By 3aHxupHH Xuco64ab6 E, Ta’bCHpHIA XOCHA OyJaran xy-
Cycufi TOKHHM TONA 0aMHU3. 3aHXKHUP TYryHYaJapHAaH uCTaAraH OHpH-
Iaru XaKuKuil TOK IUy TYTyHJAapRard XYCyCH# TOKJAAPHHUHT aared-
panx Burupaucura teHr O6yJanu. HaTuXapuil TOKHH TONHII YUYH Xy-

Cycufl TOKJAPHHHT #AYHAJMWHHH XUcolra oJAran X043, YJapHd K§-
IaMu3:

L= I 1Ty L=I—1,

3. Koutyp toxiaap MeTOAH. Mypakxab 3aHXMPJApPHH XHCCOsa
yuyH Kupxrod KOHYHAQpUHM KyJJjamiga KyfnHHYA TEHT/aManap CHe-
TeMacCHHUM euuiura TYFpu kenasu. Bynnafl TeHraamanap CHCTeMacHia
HOMAaBAYM KaTTajuxjap XaMm Oyaaau. By xartranuxaapuu anugaaii
YuyH KOHTYp TOKJap MeToauAaH ¢ofiiasawum Kyaail. By mertox
TEHT/IaManap CHCTeMAaCHHH KUCKapTHPHILTa, W3/1aHaéTrad TOKHH OCOH-
ruga xucobsamra uMmkoH Gepanu. 12- pacmjiarn Mypakkald cxemaunu
Tekiupaiiuk. Byuwaa Ry R, Ry Ry Rs Rg ueTenMOoaun Ba reHe-
PaTOPHUHT KapPWHAMKJAADH.

JIOK Ba TOK/IAPHAHF mMycoar ﬁyHaJmmnapn WAPTAX pasHiifa
cTpeakadap 6unad KypCaru/iraH.

KupxroduuHr Oupunun koHyuura kypa /, 2,3 tyryaaap yayn
Kylingary TeHF/J1amMaJapHU TYsulll MYMKHH:

]1-'14_12=0,
—lL+ L+ L,=0, (5)
L4 1T, —1I, = 0.

Kupxro®uyuHr uKKHHYH KOHYHHKTA Kypa TEHrJaManap CUCTEMacHHK
TY3ULI YYYH IIYHZA#l KOHTYDHH TanAad OJaMH3KYM, YHAa TYTYHJAap-
Jay GHPOPTACH MKKH YXWAall KOHTYD YUyH YMyMuifi O6Yyamacauru
Kepak.

Hlyuaaht kuanb, yu KOHTYD yuyH Kyfiuaarugua Tcnmamaﬂap cuc-
TEMACHRM TY3HUL MYMHUH:

- b = [1R1+ [4R4 "]'aREn
E2=[2'Q2"'[6R6_[4R4a (6’
Ea = IsRa - [5!\)5 + lﬁ“?&- ’

2b



[image: image285.png](5) TenrauKAaH:

\.ﬂbl\u.
Iy=1,—1, (7)
\aHNaI... 3

(7) udonanaru [,, Iy Ba Iy TOK/APHUHT KHAMAT/IaPHHH (6) udonara
Kyhcak, KyAuaara tewrJaamManap cucremacura sra 6y.1aMus,

.Im.u “.b Abn + b.n + bav I\»bb - \ubm.
m.n"Nibwu_ub*.*ubavl\wbalbbt Amv
mmﬂn\u QN..* +. \Na + bav - \_\Nm - \wbm.

(8) Tenrsamanap CHCTE@MAaCHHMHI YHF TOMOHHAArH Oupnuun udora-
Jap Ky4AaHull TYWYBHHH GHAAHPALH. Byunaru /,, [, Ba /; TOkA3p-
HH KOHTYD TOKJapH Ael IOPHTAMHM3.

12- pacMaa 6y TOKJAPHUHT AYHANMIIAADH NYHKTAD CTpeJKa 6una-
Ky pcaTuJara-.

14-§. DJeKTp TOKHHMHI MUIH Ba KyBBaTH

/eKTp IHEPrUACHHUHT MaHOau Gepk 3aHxupPJd 3apaljapHH KY4H-
pUIl YUYH MabAyM MUKAOPAA SHEPrHa capd Kuaaim. By sHeprus
MaHGAHUHT 9A€KTP IOPHTYBUYM KyUH OMJaH Wy 3aHKHD OpKa/# yTaiH-
ras an1eKTp MHUKIODH ¢ HUHr Kynafitmacura, avhi £q ra Teuriup.

Bupok, SHeprUfHHHT XamMMmacH oiaau capp Oyaasepmanng,
A'bHH 3Heprus Man6ay 6axapraH HWHUHT XaMMacd XaMm HCTebMOa=
gura §epuaapepmaiiu. JHEPrHUSHUHT GUP KHCMU manb6a Ba {TKas-
TUUJNAPHUHT HUKHM KAPWUIHIHHH €HFAWra capdp O6yaann. Ulyunait
KuAuG, 3JeKTp 3Hepruacd manGauHudr OGaxaprau doiinain UM
gyduparura Tear Gyaanu:

A=Uy,

6y epna U—Harpyska kaeMMa/lapuiard Kyu/IaHuil.
DAEKTP MUKIOPH 3AHKHMDAATH TOK Kyud GHUAaH TOK {THG Typras
BAKTHHHI KYymafiTMacura TeHr, s'bHH
g =1t
6yaranu yuyH uw GOpMYIACHHH KYAHIArH KypuHHILAA €311 MYMKHH:
A=Ult.

Arap KyuiaHWml BOJbTAQ, TOK avnepaa Ba BaKT CexyHnAa upo-
JAajanraH 6y/ca, HII XOYyJb Xxucobupa yauananu.
Oum xonynura (U=1IR) xypa uw cdopmyiacuuu Oynnai €samus:
Q»
A=DPRt=—¢.
R

‘3asKHPHHHT OHP KHCMHMJAry TOK KyBBATH:

bH%H.@M@HQN aw:BE...

Jlemak, ¥srapMaC TOKHHHI KyBBaTH KYY/2HHU BA TOK KyUHHHMHC
KynafTMacura TeHr 3KaH.
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12X
-l—: =1 Barr (BT).

Yauam TexHMKacuAa KyBBAaTHMHI KaTTa GUDJNKJADH XaM HIUJAA-
THJAALAH,

1 kugosarr (1kBt) = 1000 Bt; 1 rexkrosart (1 rBt) = 100 Br.

1 merosart (MBT) = 1000000 Br.

Macaaa, Arap 4 rta samnouxka 60 Bt nam 6§.1u6, 6up cyTkaga 6
coaraan, 8 ta samnouka 25 Br man 6yau6, Oup cyrxkama 4 coariau
énca, 12 ta saexTp JaaMnoukamuur 30 KyH énummura capd 6yaran
KYBBAaTHH TOTHMHF.

1 kBr-coat sHeprusiHuHr Hapxu 4 THAHH,

Equw, 60 Bt /m 4 T8 AaMIIOYKAHUHT KYBBATH:

P=60 - 4 =240 Br.

Bup oitna &uran coatH

f =6 .30 =180 coar;

6y JaMmmouxasapiard 3Heprua caphu
A = Pt =240 - 180 = 43200 Bt - coar = 43,2 kBTt - coar;
28 Bt 2 8 Ta naMNOuKAHUHEL KYBBATH
P=25-8=200Bn;
yHuHr OHp ofinars €HraH COaTH
t=4.30=120 coar;

capdsaHTan SHEPrUf MHKIOPH
A = Pt =200 - 120 = 24000 Br - coar = 24 xBr - coar.

¥Ymymuit capdianran sxeprus
43,2 4 24,0 = 67,2 kBt - coar.
XaMMa SHeprusHUHI HApXH
67,2 4=268,8 tnliun =2 cym 69 1.

15- §. dneKTp TOKHHHHI HCCHKJIHK Ta'bCHpPH

Mertann YTKasrHY OpKaJH 3J€KTD TOKH yTraHma 3sJexrTponap &
HeHTpas €KH SJEeKTPOHJapHHH AYKOTHO KydraH Mosexyaanap Guiau
TYKHawanu. XapaxaTaaHa€Tran 9JeKTPOHJAp MOJeKyJasap €KH HOH-
JAap 6uaaH TYKHalranaa sueprud capd Oyaanu, 6y sHepruas. HCCHK-
aukka abtinanaau. Kapuuaukuu eHrn6 yraaumrad xap OHp Xxapakatia
MabJAyM MuKAOpAa dHeprusa capdp Oy.aanu.

Macanan, OHpOpP KUCMHH YPDHHAH CH/KHTHIUAA HINKAJAHUIL
KAPILH/JMIHHH @HTHIra TYFpH KeJald Ba GyHra cap@JaHrad Hiu uc-
CHKAUKKA ailjiaHafM. YTKA3MHUHHHD 3JIEKTD KAPLIHJAHTH X8M HILIKa«
JAAHKL Kapwu/auru poaunnd Gaxapanu. Llynaah xuanl, yTkasruyaaH
TOK JTKA3UII yYyH TOK MaHGau MabJAyM MHKAOPAA 3HEprus capd-

27



[image: image287.png]nafiqu. By sHeprus nccuk/AMKKa afinanann. IJIEKTP SHepPruACHHHHT
pecHkaAnkka aianumnen Koyab-Jlen KOHYHH akC 3TTHPaaH.

Pyc oauwmu Jlenn Ba unraus ¢usurun Xoysab 6up pakraa sa G6up-
Gupujal 6exabap KyAMAary KOHYHHV aHHKJArannap: ymraseud op-
KaAw MOK Jmaémeanoa Jmraseuuda axcpaanb 4uxaduan wccuK-
AUK MUKOOPU MOK KY4il Keaopanuzia, yMKOA3LULHUNZ KaApuin tuzud
sa ymrasenddan mox Ymub mypean eaxmea MYFpn NPONOpyUO-
Haaoup.

Arap yTkasruuaam TOK YTrauia axpasajurad HCCHKAHK MHKJI0-
punn Q, YTKAasruulaH §Talurad TOK Ky4HHH {, YTKa3ruy Kapwuiau-
THHH R, YTKA3ruulad TOKHHHI JTHII BAKTHHM £ 6uaan Gearujaacak,
y xoana 2Koyiab-JleHIl  KOHyHH Ky#ujaaruua undonanananu:

Q = I*Rt (XK). =1
OMm KouyHura k¥pa

y

u  E
\lm ¥ M ;O
BKH U . -
"R= uﬂ. AN
JieMaK, v a1
U ure 0=y < m
olm urt, Q= U, 3 W
<
By XKoy.sb-Jlenn, KOHyHHHHHT udoaacHmup. A an ”
(¢} T
Il BOB. KOHIEHCATOPJIAP = 7
—

16-§. Konjgencatop Ba YHHHI TypJapH

mzompmmnmaogm@ KOHCTPYKTHB MHXATA8H SICCH Ba ULMJIHHIDHK,
UKKH DNJaCTHHKAJAM Ba KY0 NAaCTHHKAAH KHAHO mnmamh:.u@xx:
NAACTHEKAW KOHIEHCATODHUHT KOHCTPyKuuacH 13-pacum, @ Aa K¥p-
catuarad. Y [6up-6upuias napaguuaaran Koro3 (KOFO3 KOHIEHCA-
Top) 8xkH Cjloaa GUaaH u3oasuMANaHrad  (CHI0AAAH KOHJIEHCaTop)
MKKHTA YTKAsrWu NAgCTHHxaaan wbopat.])

ﬁmonx KOHAEUCATODHUHI CHUFUMH KOMJAaMalapHUHr losacura (nsac~
THHKAAAD KOHAE:CaTOp KOMAamanapd XHCOo0/aHaiM), AH3JEKTPHK
CHHIMPYBYAHAKKKA BA KOM/AaMaap opacuaard macopara GoOrauk.

es

= —,

d

ByHNa e — JU3eKTPHK CHHFIUPYBUAHAUK (dapana/m); $— KOHAEH-
€aToOp KONMJMamaiapHiaH GHDMHKHT [03aCH (M‘); d — Konaamanap opa-
cujaaruy macoda (M). )

[Slccu xonnescaToOpHuHF CHFMMWHH OPTTHDHUI YYyH YHAArH nJaac-
THHKaNap COHUHH OpTTHpUNI kepak ) 13- pacm, 0).

{ K¥n ‘aractunkaau sccy KOHAEHCATOPHUHT CHFUMU Kyduaaru ¢op-
Myaaaad ¢ornananu® xucobravany;

Oucnaluvmw-
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Wil o' ey vy

6ynna n—koHAGHCATOD Kon- .
AaMaJapHHUHT COHH. J :
& Karra curumay konaenca-

TOPHUUT rabGaput yauamaapu-

HH  KaMmMafAThpHIl M&Kcaiuaa ar )
NJaCTUHKAAAD  3HCH3  Y3¥H '

JeHTa waxkauga scajaud, TH-

FU3 Dy/OH KuaHO Ypaaalu 13- pacM. @ — koujencatop, 6 — ficeH
B& KAPTOH 6KH MEeTal KOXKYX KOHIEHCATOP.

. HYWra XOMMaWTHPHAaLY.}

' Koro3 kxoHuieHcaTopaapia Enacmﬂxanap cudaruia  anoMunni
€xu xypromun ¢osavra Gyaanu, AudjsexTpHk crdaTiaa sca napaduH
€K MHHepaa Mo IUUMAHPHATAH MAXCyC 1ofika KCFO3 MUINATHAAH.
Y3yn xupkuaran Goabra yJaapHu axpaTyBun Koro3 Guaaun Oupra
pyJoH Kuaub Yypajagd Ba MOH INHMAKPUAT4HJAH CYHT TepMeTHK
MeTana kopmycra sxofinasaau, N4-pacvaa 6up Heua TYpAaru KOro3
KOHAeHCaTop.iap TACBHPAAHTAH. ‘

Cao1a KOHIEHCATOPAAapAa MJACTUHKANAD KYPHHUUIMAATH MeTaad
¢oarra 6ynaxaapd opacura IOfnKa CAOAA MAACTHHKAAAPH KOMJIAUI-
Tupuaanu. Poavranap 6urra opasataé OGupaamrtupunanu. byuna 6up
Heua ACCH KOHIEHCATop/ap XOCWa 6Y/aaau Ba HHFHAran X0/MA4 [11aCT-
Macca npeccaaHany, HaTHXaAa KOHAEHCATOp aTpod MYXHUT TabCHPU-
ra GepuamaBiiuran 6Y/auG Koaanu, .

- Kepamux xonjpencaropiapaa AusJeKTpuk CudaTuia merTasssn Kom-
JIdHTaH KePaMHK MAACTHHKA/A4aD XH3MAT KHJAILH.

DeKTPOJAHTHK KOHHeHcatopaapaa (15- pacM) amomunui doasra-
Jiapaad nbopar NAACTHHKAASD Opacura ¢uabTP KOFO3 &KH 3JeKTpPO-
JUT WHMAMPHATEH MaTepuaj XORJAIWTHPHAALHK.

[TnacTunkanap usossuua KHAYBUH KucTupManap OuNaH 34 —py-
a0 Kuaub §pasaan Bsa afIOMHHHA KOPIyCra  koHJaLITHpHJIAILM.
KonneHcarop fiuFuarannan Cyar KOpnyc yuura cMoaa Kyfiuaaad Ba
H30/ALUS KONKOFH Ouaan Gepkutuaanu. KosapeHcaTopuu Taiiépaaiu
NPOLLeCCHAA NAACTHHKANAPHH TOK MaHOaura ysa6 KOHAEHCAaTop op-
KaJau ysrapMac TOK YTKasuaagu. DJACKTPOJM3 HATHKACHAA MauGaHUHT

18- pacM. @ — 3/IEKTPOJKTHK
14- pacM. Koro3 xomnpeHcarop KOHReHcaTopJsap, 6 — wapTid
TypaapH. GeJrucH,

w



[image: image289.png]Myc6at KyT6ura yaasran ¢oJpra Oyjsard OKCHANAHaAK Ba AHIJIEK-
TPUK XM3MATHHH YTOBUH IONKA aNOMHHHA OKCHAM GHN2H KONJIAHALH.
AMOMHHAR OKCHA NMApAacH KOWJAaHraH, (o/brafaH YHKKau CHM KOH-
JEHCATODHHHT MycGaT KyTOM XucoGranmand Ba ,0Ji0C“ Hulopacu Ou-
A8H Oesruianagd. AJIOMHHMA OKCHA KomJjanmaran ¢oabra GuaA8H
yJaHrag Kopnyc mManduii Ky BasugacuiH yTafau.

DeKTPOMHTAK KOHAEHCATOPJADHM CXeMara yaamaa KyT6aapura
KaTbui pHOS KUJHI JO3HM. Arap 9/eKTPOJUTHK KOHIEHCATOP HO-
TYFPH yJaHCA BA YHHUHT KOpnycuAa Mauduil norexuuan 6yaca, yHaa
3JIeKTPOAU3 KaitTajan 6ownanuG, oKubaria KOpIycra yJaHraH ¢donb-
ra OKCHMA/AAHAZM, AACTAa6KM OKCHA napiacu emupuianu. By aca
KOHJeHCATOPHHHT TEIIMHIIY BA 3AHXMDHUHT KUCKA TyTallMliura
onn6 xenamk. llynaat KuauG, s1eKTPOJATHK KOHAGHCATOPHH ¥3ra-
PYBUH TOK 3QHKHPHAA MULIATHIN MYMKHH 3MaC. YHHHI KyJAJapuil
goupacu HyHaaumm ysrapmac €k¥ JOMMMHA TAalIKW/I STYBUMCHAAH
yHua dapk xuamapiauran, ¢axar xuiMaTd yarapaaurad TOK 3aHXHp-
Aapu OusaH yerapanananu. :

Nusnexkrpux BasudacuHu 6axapyBuH a/JOMHHHE OKCHAM napia-
CHHHHC [ONKQJHTH XaMa YA4aMhapH KM4HK OYJraHH XO0J1a CHFHMH-
HUHF KATTAJAMTH SJEKTPONUTHK KOHJEHCATOPJAAPHUHI  ad3aliHru
xuco6ananu. BupoK 3/eKTPOJNUTHK KOHJEHCATOPHHHI CHFHMH KYu-
NAHMIUrA BA Temrneparypara Kym xuxaTaaH Gornuy 6yaub, Kyuna-
HUII OpTraHjia Ba TeMIepaTypa nacairaHia yHUHC CUFHMHM KamasjiH,
Ky4/aHAIUHMHT OPTHILM OKCHA MAPAACHHUHI KaJWHJIaMIMLINCE, TEM-
nepaTypaHUHr NacafHIUM 5¢a SJEKTPONNTHHHI KOBYILOK/UCU BA Kap-
WIHAMCHHUHT OPTHIUWTA OHG Keaaad. 2Kyza nact TemnepaTypana
3/IEKTPOJIMT MY3Jafi/iH, HaTHXAaNna KOHAEHCATOP WIIJAH YHKUIIHK MyM-
KuH. KOHAGHCATOPHHMHT HII TPOLECCHAA MaBAYM BAKTAAH CYHT YHHHT
SJEKTPOJUTH KYpPUALH Ba CHFMMH KaMmaiu® KOJAJH. :

PaauoTeXHHKA KYPHAMAAapHAA KOHAEHCATODHHHT CHFMMHHH §3-

Q;apmpué Typuin TaJa6 KuauHanu, Gy Malqcama[j'srapynqaﬂ CHFHM-
# Komjencaropsiaplkyanauuianu (16- pacm, @). Bynaafi KoHzenca-
TOPAAp NJACTHHKACH CHdaTHAA AMOMUHHA IJACTHHKANAPHHHHT HKKH
cucremacu, suuu{GupH Ky3rajamac, _&;:CTaTOp), Golkacu Ky3ranys=-
an (2—porop) n.nacmﬂa.napﬁjxns aT Kuaanu, KysraayBuaH nJjac-
THHAJAP KY3Fa/AMAC MJACTHHAAAp opacura xupub, ¥3 Yxu atpopuna

16- pacM. @ — CHFHMH
JsrapyBuaH KOHIEHCATOP,
6 — CHFHMH SIpHM
JsrapyBuaH KOHACHCITOP,




[image: image290.png]CGypuauIu MyMKHH.[f;OTOp 6ypmraun}‘,6np~6upnun &nyBun gactus
Hanapi “Yosacu yarapanu, 6y sca CHFHM Y3rapHuura oaué keaaid. 2
SlpuM YarapyBuan curumra sra Gyarau konpaencatop (16- pacu, 6)
XaM Kysraamac (craTtop) Ba KysraayBuaH (poTop) NJacTHHANAD CHC-
Temacura sra. Ilnactunanap acocu kepamuk marepuaisna Tafép.a-
HHO, YHr8 KyMyIl KaTJiaMH KONJAaHTaH. BumT Oypaaranna porop
KQUIEHCATOP CHFHMHHM ¥3rapTHPHOG CHKHARM.
£Xap 6up KOHACHCATOPAA YHHHT WHFABIM BA CHHAN KYUYJ4HHUIK
Kypcatnaran 6§ynanu. KOHeHCATOPHUHr Temuamacaan Y30K Myagzar
HILJAIH MYMKHH OYAraH KyuJaHWWHUHT SHT KaTTa KABAMATH YHHUBT
HII KYYAaHUWH Jefunanu.

CH cucrevacnnia s1exTp CUFUMH GHDJAHCH KUAHG bapana (o)
KaGyJl KUAHHT@H. YTKasruuaa 9JAeKTp MUKAOPH 1 K ra yarapraupa
noterumasn 1 B ra ysrapaauran yTkasruuHuHT 3JaexTp curumMH 1 &
1e6- 0/HHALH, -

17-§. Konpencatopaapuu mapaiien yaaur

¥3apo napaaaes, xerma-ker sa apajaul yaaHraH 6Up He4ya KOu-
AeHCarop KOHAEHCAaTopJ/ap 6aTapesiCHHM TAIIKHJA KHJAAMIH,

Arap KoHAeHCATOpJap CHFHMHHM ommpnul 3apyp 6yaca, yaap
napanzen ynauwamd. 17-pacmvpa curumaapu C,, C, sa C, 6}aran,
Oup-6upn Gu/aH mapannes yaaHraH yura KOHAEHCATOp TacBHPJ/iaH-
ran.

Konpeucarop napaanen ysnaurauaa tamxn Tapmoknard KyUJIaHH I
GuJiaH afipuM KOHIEHCATOP KOM/IaManapuiarH KyudaHuil 6up-GupHra
Tenr O6ynanu, abHU

U=U1=U2‘=‘Us7

6y epna U — rawmxu tapmox kyuaawnmm; U, = U, = U; — konnen-
CaTopJaap KonJaaMalapuidard Kyu4aaHuil,

Texwupuaaérran koHzencatopsaap GaTapesiCHHUHT YMYMHH CHFg-
MiHM XucOGaafiMu3. Arap KOHAEHCATOPJAp Konaamanapura Gepuaa-
€rran kyuiannm U 6§aca, xap Gup KOHOEHCATOP MAaBAyM 9JeKTp

MHKAODH GuiaH 3apsiianand. YHu Kyhusaru ¢opmynsa Guiasd Hpo-
Aanall MyMKMH:

9. =CU; g¢,=C,U; g;s = C,U,

Oynaa q; ¢, Ba g;— KOHAEHCATOPJAD KonJaamanapuiary 3apaj MHK-
nopaapu. Oxopunarn upopanaw gypumarnun €sum MyMKHH:

2 C, ' q3 Cy q1 C, ’

Hewmak, napaasen yaanrau KoHeucaTopsaap-
A8r¥ 9JeKTP 3apALH KOHAEHCATOP CHFHMJapura
TYFPH NPONOPUHOHAN 3IKaH.

Konpeucatopaap Garapescuaaru YMYMHH
8apsiA aHPHM KOHNEHCATOPAATH 3aPAAIaP HHFHH-
AUCHTE TEHT:

17- pacm,
Konpencatopaapun

§=¢:t+ 4+ ¢ napaanea yaaul.

3
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6y epaa %\ = C, — KOHIeHCaTOp1ap 6aTapesiCHHUHT yMYMH#l CUFHMH.
TeMmax, napa/ajie] yJaHras KOHAEHCATOPHHHT yMyMuil CHFUMH a#t-

pUM KOHJEHCATOp CHUFAMJAPHHUHT AUFHHIMCUTA TEeHT:
Qouuﬁ‘—x_uﬁ.»nTQw.

18- §. KonjeuncatopaapHH KeTMa-Kefr yaau

Bup KOHAEHCATOPHHHT MaH(HA 3apAANaHTaH KONJIaMaCHHY HKKHH=
4 KOHJEHCATOPHUHT MYyCGaT 3apajjaHral KonJjamacura y/aul KOH=
LEHCATOpJIapHM KE€TMa-KeT yaall Ae6 opuruaand.

“KonjeHCATOPAAPHH KETMA-KeT yJ/aul 3aHxHpAard CHFUMHH Ka-
MaHTHPHII MaKCanuia KYAMaHUIIE MYMKHIL. Arap woujesncarop/aap
GarapesicHHH TOK Manbaura 18- pacmzarnaex Ky16/iap TapTuOH 6u-
JIaH YJaHca, 3/1eKTPOH/IAD reHepaTopHUHr vManduit KyTOMAaH YUHHIHA
KOHLEHCATOPHUHT YHI Komjamacura yta Gowsafiam Ba yHH ¢ 3apal
Guiad 3apaanaiiH. $3apo TabCHp Kyuaapu OCTHAd van KomJaMaja-
't 9DKUH 9JEKTPOH/IAP MKKHHYM KOHACHCATODHHHT YHT Kom/iaMacura
yra Gowjalinu Ba ysnap Xam yHu g zapsil Ou/aH 3apaAJaian. Yyun-
UM KOHIEHCATOPHHHr Yan KOMJaMacH 5ca y3UNaH SPKHUH 3AEKTPOH:
JapHY YHKApHIIK HaTHKacuid g 3apsia Ounad 3apaiIaHi) KOAALH.
XyARu UIyHra yxuiaum XOJWCa WKKUHHUU KOH/JEHCATOPHUHI Uam KOoIl-
namachna Ba GUPUHUM KOHAEHCATOpAA XaM COAMDP 6yaaau, Oyuaa
VHHHT 4an KOMJaMacHiaru 3pKud 5/eKTPOHAap TOK MaHOaHHUHT
myc6ar KyToura yranu, Oy 3ca Kom/aama 6usaH -+ g 3apdan XOCH/
KHJAUIDUTa IKBHBAJEHT.

liynnad guiub, Garapes manGanau ¢ sapajaHu Kabysn Kuaaau
(Garapesra Manduit KyTélaH —(, myc6ar Kyr6aaw -+ ¢ 3apsanap
yrangn). Ly Gusad 6upra xap KaifiCH KOHAEHCATOp 3apsAAJapHUHT
ysapo TabcHpuja ¢ 3apan 6unan sapannasanu. lydmad Kuauo,

g=¢q,*=q; = {43

6yuia ¢;, ¢, Ba g3— KOHAGHCATOP KomnaaManapuaaru 3apaji MUKLODP-
Aapu, ¢ — yMyMmuii 3apsan.

TawyKy TapMOKHMHT YMyMUA Kyd/IaHUWH afipuM KOHJIEHCATOD
KOMaMaapuaary Ky4NaHUWAap AUFHHANCHTA TEHT.

U=U,+U,+U; -~

éxu ,
g, =CUy; ¢:= CyUy, g3 =CyUs;
1e6 G3HIl MYMKHH.
q:; g, Ba G; 3aPAANAD TEHT Gyaraiy yuyH:

Q»):lan. Qwﬂlnlu U, g

== ﬁ.— ) Qu - Qw )
18- pacm.
KoujencaTopJsiapHu = 9 - A -+ Mal.
KeTMa-KeT yJall C: G Cy
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THHH XOCHJ KH/JAMH3!

U 1 1 1
—==+tz=+t
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v A
— =C, 6yaranu yuyH ymMymufi xonia
q
1 1 1 1
JLIS S T
G G G G 19- pacwm.
&xu ' KoHAeHCATOPAAPHH
= 606G apanau yaaur

JleMak, KOHIAEHCATOP/NAPHHUHI KETMA-KeT YJAaHHUIM KOHAEHCATOP
GaTapesiCHHMUHT yMyMHA CHFHMHHH KamafTHpaad. Dyunan ymymuft
CHFHM KeTMAa-KeT yJaHraH alpuM KOHAeHcaTop/Jap CHFUMHAAH KaM
6yaanu.

Macaaa. Curumaapu C;=3 mxd; C, =4 Mx@; C;= 6 Mxd 6yarau
KOHI@HCATOP/1ap KETMA-KeT YJaHTaH. YMYMHA CHFUM TOMH/CHH.

Euwnu.

19-§. Apanam yram

Kounnencatopsnapin apajawl yJAaIilHHHT GHP Heua yCyJad MaBXYX.
19- pacMzaa apanaul yJaHraH KOHAeHcaTopaap KypcaTtvarad. By xoue
AeHCcATOpAap GaTapesiCHHHHT YMYMHIl CHFHMHHH XHCOGJaAMH3,

ABBaJl KeTMa-KeT Y/aHraH KOHAEHCATOPJapPHHHI YMYMHA CHFHM=
AaPHHU  XucobaaiiMus: .

C1'Cg' .C 63'04

=C1+C2, n—Ca'i'C"

6y epaa C, sBa C,—aloXuia rpynma KOHAEHCATOPIAPHHHHT YMyMHuRt
CHFUMH. MKKH KOHAEHCAaTOp Cpynmnacu napaijes] YJAAHTaHH YUYH
KOHAeHCaTopiap GarapesiCHHHHT yMyMuft CHFHMH Kyfiniara GopMmyaa

&pnamuaa xucobaananu:
/ C=0GC+C,.

0

20-§. KoHxeHcatOpHHHT 3JEKTpP MaAfOH
SHEPrUsCH

KoupeHcaTOPHHHI 3apsiACH3/aHUIIN BAKTHAA
sapajcu3iall TOKH Kapmuauk R nad ytu6 (20-
pacM), yHaa MabJAyM MHKIOpJAA HCCHKJIHK ax-

paau6 uukanu. By uccuxaux oaxar sapapaan- 20"&{%‘:“ Z°K
TaH KOHAGHCATOP SHEPrHACH XMCOOMIarHHA A~ e
PAaNHIIK MyMKHH, KOHAGHCATOD 3Ca 6y IHEPrH- KeTMa-KeT yaaln.

32230 ‘ ) 33



[image: image293.png]HY 33HXHUDAAH 3apAAJOBYHM TOK YTHO Typrauna, sbHu TOK MaHGaH
#w1a6 TypraHuna, 3apsaiJaHuIl BaKTHAA OAMINM MyMkuH. Konnepica-
TOPAArd IHEPrus 3JeKTP MAWNOHTa TYNNaHTaH MafifoH AYKOAraHuAa
axpaJjanu, MaiaoH naiao Gy/ranuaa (KOHAEHCATOP 3apsA/NaHaéTra-
Huaa) sca HHFHAANM.

Kounencarop paspsaanaHaértranuia ¢ BaKT MuMIa paspsifain Kap-
wHaury R man g 3apan yT1aau, 6y 3apsijiHH 3ca KOHAEHCATOp 3ap-
AANaHa€TraHua ONajH, INYHUHC YyuyH Pas3pajl TOKH

dq dU;
[l=-—=0—"

dat dt
Bepuaran BaKT HYMAa KOHAEHCATOp TAIIKHM MaHGalaH oOJraH

SHeprud
dW,=U idt = CU AU,

KonpencaTopun sapaanamaary €kn KOHAEHCATODP 3JEKTP Mafifo-
HUHUHT HEPTHfAcH KyHAuaaru ¢opMyJsafaH anHKAaHAIM:

U
We=[CUaU.= .
0

6y epaa C— xoupencatop curuMmu; U — 3apAf/aHran KOHXEHCATOP
kyunauuwn; W, — 3apaa/anraH KOHAEHCATOP 3JEKTP MalZOHHHHHT

SHeprusacu.

III B O B. 3JIEKTPOMATHETH3M

21-§. Acocuii TymyHuYaJap

Y'Xapakarnaru sapsjJaHraH 3appayasapHd ypa6 oJram Ba yaap
6uniaH y34yKcu3 OOFJaHl'aH MaTtepuss MarHuT MaAKOH neb OpH-
TUJafH. XapakaTJAaHaéTraH sapanfap, s’bHH 3/]EKTP TOKH aTpoduiaa
MarHut MafifloH xocua 6yau6, y iy MailoHra KHUPHTWITaH Golika
TOKJM YTKA3ruura &xH MArHHT CTpeJKacura KypcaTaiurad TabCHP
Kyud OMJaH Xapakrep/ananu.>

tMarHuT MafJoH Ba 3J€KTp TOKM Y3apo GOFJHK 6¥aub, yaap Gup
9]eKTP XOAHCACHHHHI MKKH TOMOHWHM aHTJataiu. IDJEeKTP TOKHHH
Mar’dT Ma#ijoH MaHGaW JAeHMIIAMU3 xam MyMKuH. Jleknn 6y nou-
MuUP MarHuTJap atpoduma MarHMT MAafjOH MaBXYAJAWrMra TecKapu
aMac, 6ajJKM MarHuT MaflIOBHH YHI4rd 3JeMeHTap 10KJap XOCHJ
KuAraH ne6 TyMIyHWHII MYMKHH. MarsuT MafiloH yHTa KHPHTHArEH
TOKAH YTkasruyra @k MarHuf cTpesKacura TabCHP KYuM OHJaH
XapaKTep/JaHCaHH Ba Xap KaHIal KyuyHMHr 3ca HYHaaumu 6y/aranu
¥a0bu MarsuT MafJOHHWHT HYHAJMWH TYFPHCUAA XaM TalHpUl MyM-
KHH. Maruut MafinoHHuHr GUpPOP HYKTACHra KOMJAIITHPUATAH Mar-
HHUT CTPEAKACHHHHT IIHUMOJUEA KyTOHM KypcaTrad AYHaJMLIM Maruue
MafiponsuHr Oepuaran Hyxrajgaru Myc6ar AYHaaumu ne6 Kaby.a
KUJHHT aH 2%

" Mkku MarHut Oup-Gupuiaw MabayM Macodaga Kyhuaca, yaap-
HMHT KYTOJapu opacHaa y3apo TabCUp Kyud naiao 6§nraau. By xyu
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[image: image294.png]wynaaf AyHananuku, Gup xua KyT6-
aap OGup-OupuiaH Koualu, Kapama-
Kaplud KyT6sap 3ca. TOPTHIIALH.

r MArHWT/AGHTaH- Xap KaHaaf XKUCM
arpoduia MarHuT Ky4/apH TabCHpPH-
na 6yaran MOIRUA MYXHUT—MAarHHT
MaiiloH ByxyAra KeJanH. ]

St=pacmaa [MarnuT MaiioH WH-
Moauft KyTOAAH kaHyGuit KyTOra
fyHAJTUDHATAH MarHuT, 9H3HK/IApH

KYPUHUIIKAA TACBHPJAHTAH. Maruuat 91- pacw. Maruut &yd
quanKaapu OuUp KyTOAaH HKKHHYH YU3HKJAPHAMHT AT HATHIIH.
KyT6ra KucKa #ya opkanu KY MR-
ra xapakar KH/alu Ba KYIIHH UYH3UKJAAp TOMOHUILAH én GocuMra ayd4
Ke/MIIH HATHXKACHAA GHP X/ AYHAIUMIIAArd MArHWT YHSUK/IApH y3a-
PO MTapHuIaL¥, Kapama-KapliH fiynaaumparunapy sca ysapo TopTh-
magu. » .

/Xap Kauaa#h MarHWT YH3UKJApH GoulJIaHKIIY XaM, OXHPH XaM-
"GyaMaran €nuK Srpu 4U3UK 6y.au6, yaap 6up-Oupuiau axpanMacaup. >

22-§. Mapamaruur Ba IHAMarHuT MO 1aNapHHAT
MArHUTJIAHAIIH

| Xap xanaaii TOK—JTKasrHunapiary, rasjapaard TOK, CH/XUIL
TOKM KM MOIJaJapAark MOJIeKYJasp TOK MAariuT MafiIoH XOCHJ
Kuaaau. Moadanapiarid MOJAEKyAsp TOK HHCMJIAPHHHT Marsurja-
HUIIKWTG KaHAal TabCHP KYpCaTHIMHA kypadauk. -

rMabayMKH, Xap Kafcu aromiaru 3/€KTPOHNAp AP0 arpoduaa
afinaHMa xapakatia Oysafu. DJeKTPOHHUHT 6y aftmanMa XapakaTh
tydaiim TOK Xocua Gyaaiu. By Tox Mmoaexkyasap TOK ned pu-
TuAafK. Xocua Oyarad MOJEKy/1sap TOKHHAHT XYCyCHH MarHut Mam-
ZOHH MaBKyH. 1

‘MoZAaapHUHT MAarHHT XOCCa/napH. 3/JEKTp Xoccalapura Kaparau-
Aa Typauya O6ynapd. LUYHUHTAEK, yJAapHHHT MACHWT CHHUAHPYBUaH-
Jury xaM Gup xua 3Mac. Arap MOAAAJAPHHHT MAarnuT CUHI AUPYB-
yapsuru p> 1 6yaca, Oyunali Moapanap napaMaruuraap €ku
napamMarHuT Moaxasap AeC OpUTHIALM. [TapaMarsut MoAnla-
Aapra BoJbdpaM, maprasen, mJaTHHAa Ba 6up Heua KOTHLIMaJjap
Kupamd. -

"MOJIaHUHT éKH MYXUTHHHT MarHuT CHHTAHPYBYAHJHCH MarHuT
HHAYKUMSICH B Owian MoAna (MyXHT)Aary MariuT MaiiioH Ky'/laH-
ranaury A opacunarn GOFJAHHIIHH ndonanainn, ABHH p=B[H.>

{ Arap MOANANaPHHHT MArHWT CHHTAMpYBUAHJIHIH p <1 6yaca,
Gyunall Moajanap AMaMarHuTAdp 6k AMaAaMardH4dT MOAAA-
Jap Xeb aranand. [(namardut Moanajnapra MHC, KymMmyui, KaiMui,
BHCMYT, yrJepol Ba Oup KaHua KOTHIIMaiapHH MHCcOoA Kuaub xypca
THIl MYMKUH.

Ulyuaait Kuaub, MOAAANAPHHHT MAFHUT MAaiAOHUHH xucoOJjaran-
Ia yJApHUHT TAUIKH MAarHHT MaifoH TaBCHPUHH, IIYHHHTACK, MOJe-

3 3



[image: image295.png]KYAAp TOK XOCHA Kuiaras MaHAOHHH XaM 9bTHGOpra oOJdIl 3apyp
6ysnaau. Arap MoaAanapia TalWlKH MarHUT MailOH XOCHA KHJHHCA,
iy MOAJAANa HATHXABUH MATHAT MalNOH KaHAaal GYJHIIMHM KYpa#-

JHK.
dapa3 Kuaafauk, 6Up HMHUHCAH XKHCMAA KyuaaHTanaurn M 6yaran

TAaUIKH MAarHUT Mafnod MaBxyad 6Yacuu. By Mafinon Tavcupuaa xucM
MAruuT/AaHafu. Y HUHE MOJIEKYJISp TOKH MAarHuT MaiZloH XOCHA KHJIaau
(6y mafnoHHM MUKM MalaoH Ae0 Kapaw XaM MYMKHH),

KucMaa Xocua GYAraH HATHKABHA MArHHT MAMIOH HHAYKUHACH
Kyfunaru ¢opmyna &pAaMHAa aHMKJAAHALM:

B=%“'0H+js

6y epna B— xucMaa xocua O6Yaran MarHutT MafJOH HHIAYKLUHACH;
pof7/— TAWIKH MAarHUT MANZOH MHAYKUMACH; F/— TAlIKK Maruur maft-
AOH KYUYJAHTAHJHUIH; j—MOJNEKYJAAp TOK XOCHJA KH/JITaH MArHWT Mafi-
JIOH HHAYKUMACH; %g— BAKYYMHHHT MarHUT CHHIAHDYBYAHJIUTH,
Busra MabayMkH, Xap KaHaaflh MYXUTHHHT MAarHuT HMHAYKUHACH
“MATHMT MAPAOH KY4JIAHTaHJAUrH /1 Ba MYXHTHHHT MAruuT CHHCdH-

pyBuYaHAMIH  OuaaH KyRuaaruua GOFAaHras:

| B =pH.
By udonanu toxopuaaru udonara gyicax:
pll = +J,
GyHA2H .
= L
po= + IR

IlemMax, MXWCMJAAPHHHT MAarHUT CHHTAUDYBUAHJHMIH BaKyYMHUHT
(MArHUT CHHCAMPYBUAHJUTH OMNAH KYLIAM4a MAarHHT CHHTAWDYBUYaH-
UK j HHUHr H ra Euc6aTHMHMHT AUFUHARCHAAH HOOPAT 3IKaH.

/' BakyyMHAHI Mariut CHHrAHPYBUYAHJUIH o OYJAraHu yyyH OXup-
" ru udonanad ‘

po—p— 2 )

€KH
%?i jo=0.

BaxyyM}er MATHUT CUHTAHDYBYAHJAUIA HOJra TEHI, AeMaK, YHAA

Xycycuhi MoOJeKyJsp TOK HYK axau,
© [lapamarsvr B3 AMAaMa8rHHT MOJAJAJapAa MArHWTJAAHHI TaIIKH

MarHuT MalAoH KyuyJasraHaurn f1 ra nponopuuonan 6yaanu:
j= ‘X'H’

VGYHlla % —MOLAAMAPHHHT MArHUT Kalya Ku/JyBUaHAMIH. IDHAH j KuA-
| matuuu (1) nponara Kyamus:

+H
po==1py + q

1044 ,
P = t% (1)



[image: image296.png][lapaMarkuT MOJAanap Y4yH MErHHT CHHIAHPYBUAHJAHK p >0,
WIYHHAT YYYH YJIAPHUHT MArHUT KaGy/a KHAYBYAHAMLH BaKyyMHUHT
MATHUT KaOyn KHAYBYAHIHTH %, NaH Karra (x> %p).

JuaMarAuT MOANANApAa 3Ca MAarHHT CHHrAHpyBuaHauk p <0,
WIYHT8 MOC XO/AAa YJAPHHUHT MArCHUT. Kabya KuAYBUHAMTH p <o
aan ubopar Gyaanu.

(1’) ndonanu p, ra 6y.cak,

=14

?

4
Ho

!"'H=1+iv (
o

6y epaa ., — MOALANADHHHT HUCOMH MATHMT CHHFJMDYBYAHAHTH;

*

X — MoananapHHHr HHCGHil MarHuT KabyJ KH/YyBYaHJHTH. By «kar-
o

TaJHMKJAADHUHT KHiMATAapH Maxcyc xaapaaaapaa Gepusanu.

23-§ PeppoMarHur MOJAAJAPHUHI MArHATAAHUILA

deppoMaruut Monnasap ((peppoMarHeTHK/Iap) NapaMarHdT Moi-
Jajap “4Ynaa ACOCHH TPyNNaHH TAWIKHA 3Tand. Koarau napamariut
.»MOJAANADAH YA MAarHuT KHPUTYBUAHJIWTU > 1 oyaumu Ba w»
| HUHT AOHMHH SM%CJIV{ITEX, Me&% Huarp ot ooy Ip e h
typara Goraug Oyauinn 6HATAl PapK KW Aay Weppomaruut Moi1a-
Jap Kyusu Marseruamra 9ra. LIyHHHr yuyH Xav GeppoMarsur Moana-
Jap SKHHHAA MarHWT MHAYKIMA aHya Ky4asid. )
[®eppomarneTuxapra TeMup, nyaar, yyAH, HHKeAb, KO0aJbT Ba
GHp KaHua KOTHIUMAJAD KMPAAH. Y IOPHHHT XOCCANAPH TysuJull Xy-
cycustaapura GOFnuKAMp. DBup-Gupunan wus0JsUMANAHTAH X0/4Tld
oaunran (QpeppoMarHeTHK aTomJapu y3 XyCyCHH MAarHuT MOMEHTHra
sra 6yaanu, JekuH (GeppOMATHHT XOCCanapu ce3nIMaiiii, Xap KaH-
Iaii napaMarHeTHK aTOMJapu kabu Gyaaau.
Illyunait Kuanb, GeppoMarHuT Xoccanap H30AfAUUAIAHTAH AI0XU~
Jla aTOMJAApHUHT 2Mac, 6aJKkH MOAAAHUHT XOTCACHAUD. Arap ¢eppo-
MarHuT MOAJA/NAPAA TAlIKH MATHMT MafilOH XOCHJ KHIWHCA, MOAAA
MACHHTAHUG KOJAAW BAa yHAa Y3UHUHT MOJEKYyAap TOKHW AuCOOHra
XyCyCu#l MarHuT MadpoH XOCHJ G6yaanu. By Xoaaa maruur MadnoH-

HHHT WHAYKUUACH Kyﬁﬂ}lal"lfl‘-la 6)711311":-
B=P’0H+ jv
6y,ep11& E—MaFHHT MaﬁAOl_'l_HPlHP HHAYKUHACH; P‘Oﬁ— TAWIKH MartdurT

MAAAOHHHHT HHAYKIHACH; j — MATHUTAGHHII BEKTOPH (MoOJeKyJaAp
TOK XOCHA KMJATaH MHAYKUHA).
Mapamaruut Monjanapian (apKau pasuuaa GeppoMarHuT MOAAA-

VIQDHKHT MATHMT/AA4HAIL BEKTOPH j TAIIKY MarHMT MaifAOH KyuJaaH-
TAHJHIHra NPONOPLUHOHAA 3MaC,

a1

HUHT MACHMT  X078THTa, Ba TQUNEPds .

L2
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J ] 22-pacMaa ¢eppomarsur Moa-
JaNapHUHT MaTHUTJAAHHIUM / TaIl-
KH MarHuT MainoH qunaﬂraﬂnu\<

ru f{ ra 6ornuk xonpa TaCBHPJAH

ran. Oa,b,c, orpu uM3MK TAWKH
MArHAT MafIOH KY4JaHraHJMrH-/
HUHT KHYMK y3rapumuaa ¢eppo-
MardHuT MOLLANADHUHT MATHHTJA-
HHWIM j TamKH MariuT - Maiiaon
KyuJanranjaru /1 ra nponopuuo-.
Ha/M paBMILJA Y3rapMILMHH Kypca-

22- pacM. @eppoMarHur Taau (Oa,—yqacrxa). -
MOJAJANAPHHHT MAarHUT/JaHHITHHHHT

TallEH MarHAT MalzoH
KYWIAHTaHJIMrHra GOFJHK X0JAa 24'§° Marsuraanuu SrpH

yarapuum. : YH3HKAApH

Imax

Marnur Mainon kyunawrasmaurn H OpTraHuaa ¢eppoMarHeTHK-
JJAPHHHT MAruuT/aHuIl NPOUECCH KaHmall Y3rapadTraHudu KypcaTys-
HH 9TPH YH3HK (epPOMArHETHKHHHT MATHUTJHAHMI STDH U U3 H-
Fu pedujanu.

Marnuraauum srpu YH3uFHHH TAXPHOALA XOCHJA KHJAHII KHHAKH
5Mac. BYHMHT yuyH FaiTaK uuura (eppoMarHeTHy y3aKk Kuputamus
(23-pacwm, a).

Arap samxup ouug 6yaca, 3/EKTPOMArHAT YYJAFAMHAA TOK G6VJ-
mMadan. 3aHXHPra KydaaHu 6epu6, NOTEHLHOMETPHHHT KapiHJ/au-
TRHN SHI KaTTa KuAMaTra KyaMmu3. By xoana saekTpoMarsutia TOK
nafino 6ysaau. TOKHHHT KMEiMaTHra MOC X0.Za 3AEKTPOMArHUT arT-
poduna Kydaauranauru H, ra teur Oy/IraH MaruuT MafiAoOH XOCHJ
6Yaanu. Ulynuurnek, 3JMEKTPOMATHHUT HYHAA MArRUT MafJOH MHAYK-
uusicn By xocun 6yaanu. PeoctaTHuur Cyprayuuu VHrra cypuo, TOK
KyunHHM OPTTHPCAK, MATHUT MadAOH HHAYKUHACH OpTajd. by mnpo-
necc 23-pacm, 6 na ¢Bryrpu uusuK Gusiau KYpcaTHaras.

D/IeKTPOMArHUTHHHT MATHUTAAHTAHAMCH j BA MACHHT MAiAOHHHHL
M8THMT MHAYKUMSICH B TOK OprHinM OuaaH Aactiab TAlIK® MalJgoH
KYyuJ/IAHr aHINTHra npoOMOPUHOHA/ XOJAa Te3 YCaau, KefMH {3aKHHHT
TYAHHTAH KMAMATHTA 3PHIUraHuAa Oy npouece CexHalla iy, By 23-

By a
a .

¢ o)
6,
g e
g)
23- pacM. @ — aeKTp 3aHXKHpUZa (QepPPOMAarHHT
¥sak, 6 — 1ok KYUHHHHT MarHut MafgoHura OOFJHK

XOJId Y3rapHLIH,
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23- pacM. 8 — MAarHHTJaHHII STPH YH3MKJADH.

pacM, 6 na NYHKTHD YM3HK OUJaH MPOMANAHTAH. @C yyacTKa MarHHT-
JIGHHLI 3rPH 9YU3HFMHMHT THPcaru neb arananu. ¢B yuacTtka 3ca
MArHuT MaALOH KyuJaHrawiuru H ra nucGaTaw yHuya xaTta 6yJma-
rad 6ypuaxk xocu/a KuJaub xo#aaiiagu By 3ca TOKHUHT OpTULIH Ha-
THXKACHAA (PeppoMarHeTHKAA MACHHT MHAYKUMRAHMHT acTa-CeKHH Op-
THItuEE udopanai i

Y



[image: image299.png]Xap 6up ¢eppomarneTHk MaTepuan Y3HHUHT XapakTepan Mar-
HUTZAHHUI STPU wH3WFHra ora. By srpu uumsmkka xapa6 ¢deppomar-
HETHK MAT€DHANHHHT XYCYCHATJApH TYFpHCHAA ¢uxp roputuaann.
23-pacM, 6 na xap xua (eppomarneTHx NyAaTAap yyyH MarsuTaa-
HHLI STPH YUSHKJAAPH TACBHPJAAHTaH.

25-3. TucTepesuc xommcacu

Tyna maruuTcusnanran namysanu HHAYKTHB FaNTaK HYHra KHpH-
THG Ba TOK KYUHHH Omupa 60pu6 YHH TYAMHTYHYa MaryutaaBgaux
(23-pacu, @). Maruuraarum ‘npoueccy 23-pacm, ¢ na Oa srpu yu-
3HK OHJIaH TacBUPAAHTaH. PacMua MarHuTAaHULI GounaHaéTranuia
MarHHT HHAYKUUACH MaimnoH KYH4/AaHTaHANCUTE NPOMOPLLHOHAJ pa-
Buwaa (O2 yvactkacu) yCUmHHu KYpHII MYMKUH. Cynrpa yuusr
YCHIIM CeKHHAAWaZu, STPH YM3HK SrHAANH (0 nyxTacu) Ba Kafitanau
TOPH30OHTAN JKKa OHP 03 OFTaH x0.na TYFPH YM3HKKA SKHUHJAMALHU.
Oxupru yuacTkaza MafiioH Ky4iaHraHJaruHHHC OPTHIUH MATHHT HH-
AYKUHACHHHHT XKyla 03 ycumnra oand xeaadd. P peocrat Cypru4H-
HHHT KeHMHTH CYDHJHIIM 3/E€KTPOMATHHT ¥3aruia MaruuT HHAYKIUS -
CHHUHT OpTHUIMra ONHG keaMahnu, Bynnait xosna y3ak MarHuTra
TYAMHHII KAPaXacura eTnd AefHAaiH.

®eppoMArHHT MaTepuaniap KaTTa MarHuT CHHIAMDYBYAHJHKKA Ba
MareTAaHMI  XoccacHra sraiup. Xap KaHgalt MOAZafa 3/ex-
TPOH/IADHUHT Y3JIYKCH3 XapaKaTHHH MACHHT MaHAOH YHFOTCaH U4 K H
MOJeKyJasap TOK neb Kapam MyMKuH. MoaoMuKH, 3JIeKTPOHAAD
SIAPO arpounaruua smac, G6aaku y3 Yu atrpoduga xam afgnanap
SKaH, leMaK, 3J€KTPOHHHHI alJIaHMIIM HATHXKACHAA XaM MACHHT Mafi«
AOH XOCHA Oynann. By MarHuT MaiioH Ba sApo aTpoguia 9Jek-
-TPOH/AD XdpaKATHAAH XOCHA GYAran Maruut Ma#fion xap 6up arom-
Ja ¥3apo MyBO3aHATIALIANM BAa XHCM MACHHT XOCCACHTA ara 6ya-
Mak . )

PeppomarseTuKaa TyTHG KOMyBun (ko3puMTHB) Kyu MaBxyz 6V -
A0, 6y Ky'Y MarHUT MOMEHT/APHHHT GOLINAHFUY BA3HATHra KafTHIx-
Ta TYCKUHIHK KuAaau., MarHHTCH3aHUII NPOLECCH 0 3rPH  YH3HFH
6¥finua avac, GaJku H#3 3rpH UH3HFH 6yiiuua Gopamu. -

PeppomMarHeTHK MarHHTCH3JAHHUIMHHHT MAFHHT MaiiLOH Ky4aaH-
TAHJUTH KaMaHWIIHAAH KeYHKHO KOJHMUIM THCTepe3snc XOMHcCa-
CH neb arajan, .

I'ucrepesuc xomucacu maTHxacuza MafizoH KYY/JaHTaHAHUTH HOJ-
raua kamadranna ¢eppoMarHeTHK TyJia MATHUTCH3JAHMaiAH Ba yHAa
KONLHK MarHeTU3M ca/JaHand. KoJIHK MarHHT HHAVKUHSHHHT KaT-
TaJHFH 03 KecMa OuiaH xapakTepaaHanu. HaMyHasu wmaruutcusian-
THPHII YYYH TOKHH TecKapu HyHajaumupa yTkasuur Kepak. Mailgon
KyHJaHTAH/IMCH —MaHGUA KYyUNaHTAHJAHK O KeCMa KO3PLUTHB Kyu-
HUHI KATTa/MTHHU XapaKrepaaraHd y4yH Y XaM KO3 PUHTHB Kyu
Ae6 aranand.

Kospuutis kyuu xarra 6¥uca, KOJAUK MAarHuT HHAYKHUHUACH KAaT-
Ta 6yaanu. HamyHauuur uuxanu marautaanumana npouecc xamma
BaKT THCTEPE3HC XaaKacH el aTalyBud HCUKAMIIC STDH Ud-
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[image: image300.png]surd OyfAuua Takpophanasepaau (23-
pacM,2). JlaBpuft - paBuwiga Kkafita
MarHuTJaHuG TypanuraH cgeppowmar-
HETHKJIHK §3rapyBuaH TOK 3JIEKTp
KYPHAMAJNIaDUHH XHMCOOJamAa JOHMO
THCTEPE3HC MCCHKJUTH (rucrepesuc
XOLMCACHAAa  3HEPrus  axpanianu)
9BbTHOOPra OJHHAAH.

26-§. Tyaa 10k KOHyHH

Tyna TOK KOHYyHH VTkasrHuaax
yraétran / TOK GuaaH {TKasruu ar-

poduna xocHa 6YJaraH MarHut Mait- -5 o)
JOH OpacHiard ysapo OGOFJNaHHILIHH
udonanaiau.

Jtkasruunapun §pab oaram a- 23-pacm. z — rucrepesnc xaKach.

SBOHHHT HXTHEDHH HyKTacuza Mai-
AOH Ky4/JAHraHMMIH Ma®BAyM OHp MHKAOpra Tewr GyJasu. By mug-
AOp Ma8bJAyM BEKTOD GuaaH uORaiaHWIIM MyMKUH. KOHTYpHH ueK-
CH3 kHyuK A/ Gynakuanapra 6yan6 uugafnuk. UeKkCH3 KHYHK 6=
Fd4HM yYyH aMajja yJaap HyKranan uGopar 6y.anu.

Hxtuépuit Gepx KOHTYD 3JIEMeHTJIADH Y3yHJAHKJADHHHHT Gy 3Je-
MEHTAap XO#/Jaumran epaarn KYY/IaHTaHAHK BEKTOPJapura Kymaire
ManapUHUHT KOHTYp Gfiinua anre6pauK WHFHHAMCH, Wy GepK KOHTYp
OH/aH YerapanaHraH TeKHCAUKHH Kecu6 YTyBuH TOKJIADHUHT  aare6-
Pauk AuFMHAHCHTA Teur (24-pacwm).

H1A11+H2A12+ saes +HIIA["=11+12+13+ avae + Ill

Tyna Tox KOHyHW Kyhumard MKKH Xycycui XoanapaaH HOOpaT:

1. Arap KOHTYPHMHI XaMMa HYKTa/apuAa MafjOH KyU/JAHraHAHK
BEKTOPH KOHTYPra yTKasuiram ypuuma Gyfinua AyHaaran G6yaca (24-
pacM) y xoana G6yiinaMa TAUIKHA STYBYHIAD BEKTOPAAPHHUHT yaura
TEeHI AMp, ABHH -

Hl,=H,;  Hly—=H, .. Hi,—=H,.

2. Arap Gepk KOHTYp ypairaH TeKHCAHKHM OHUTTA TOKHHMHI ysu
Oup Heya MapTa Kecu6 yrca (24-pacm), y xoana aMnep-ypaM K-
nadtMara Tesr Gy.amu:

Hi=IW.

Bepk xonTypuu Tok Gup mapTa smac, Gax-
ku W mapra ypa6 oaram 6y.ca, MarHHT Kyy-
JaHKI 7 mapTa Kyn Gyaamu.

27-§. MarHKT 3aHXHpJAAPH

DNeKTPOTEeXHHKA CAHOATH HINJAAG YHKapaéT-
raH annapar/iapia MarHdT OKHM/AH KeHr (o#-

24- pacm. Tyepa
TOKHHHI MAarHHT
Hanauunany DNEeKTPOMArHUTAAP, KYUJAH NEKTP - mafizoss.
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[image: image301.png]TOKH reHepaTop/apy, 3JeKTpPOABuraTe]nap, TpaHcdopmaropaap Ba
KYynruna 34ekTp yJaAyaml ac606/MapUHHHr HWIJAIIK YaAapaa MATHUT
OKHM MaBXYJAJHCHra acoC/JaHTaH.

MaruuT OKHMHH KYuYalTHPHII YyYyH XaMma BakKT (eppoMarHuT
MaTepuaanap umJjarunaad. by Martepuannapias Typau maka Ba yJ-
uaMAard KHCMJap Tafép.iab, Kepak/Ju KaTTaaHKAAru, MCTairam Ay-
HA/AMIIAATH MarHUT OKUMJAp XOCHUA KMAMII MYMKUH. Muumaan marmut
UHAYKUHA €NHK SH3UKAADH JTalurad XHCMJAAp Tynaamy MATHHUT
32 HXHWDp AedAuaany.

Maruur MaliZAOHHMUHr yMYMHR KOHYHJapura Kypa xap Kaunaai
MACHUT 3aHXUDHAArH MarHUT OKUMHH XHCOGJAll MyMKnH. AMMO
amaana Oy KOHYHJAapAaH 6eBocuta ¢ofifananmali, GaJKd JacTaBBaf
yaapnad 6ab3d yMyMHH HATHXaJapHH €KW MArHUT B33HKHD KOHYH-
NapuHi KeJATHPUO 4uKapub, CcyHrpa yJaapHH aMalui Macasaaapra
TaTOMK 3THLI OCOHPOK 6VJanu.

TapMoKJaHMaran MarHHT 3aHXHUDHH TekwHpahauk (25-pacm, a).
By 3anXHD MKKM KHMCM/J8H: MAarduT CHHMMPYBYaHJWrH (¢ Gy.rau
MaTepHailaH AcaaraH, KecHM o3 S Oy.iran ApMO Ba MarHuT CHHr-
JUPYBYAHJHUIH by GYJAraH WYHAAH KECHMJAM XaBO OpaJuFHIaH uGo-
par, ne6 OJaMH3. .

MuAyKkuMa 4HM3MKAAPH Y3JAYKCH3 GyJranfia MariuT OKHMH ® HHHD
KUAMaTH 6Up Xua 6yJjaand, sibHH

d = BS,
B = ppoH;

6y epaa B—wMarHut uuayKuus; F/—Mmarvut Ma#AOH KY4/aHTAHJIUCH,
MaiijoH Ky4/aHraHAMIMHE OKUM OpKaJau uwdoianacak:

H="_, H =2

BioS PaoS
6y epaa H—sapMo npuujard MarHuT MadAoOH KyuJaawrauauru; H,—
XaBO OPaJHFHIArd MarHUT MaHAOH KyuJlaHrawJuard. 25-pacM, & na
OMAMH MACHUT 3aHXup Gepuarad 6yub, YHH keTMa-KeT yJaHTaH Gelurta
yuacTkajan ubopat ne6 kapam MyMKHH. YJapHUHT Y3YH/IHKJADH
Ly, 1y, L3 Ly Loy K¥HOANAHT KECHM I03H S,, S, S;, Sy, So3 /—4 yuacr-

6yHna

400 600

g)
25- pacM. @ — TapMOKJIaHTaH MAarHET SaHXKHPH,
6 — MarHuT MaljOH Ky4JAHTAHAHTHHHHT MAarHHT

HBAYKUHSCHra OOFIHK X0Jja YarapHm rpadHrH.
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[image: image302.png]Al

K8HWKT MaTepuaJy JEKTPOTeXHHKAa nyJaTniaH ubopat 6yaus, Mar-
HUTA8HAIL SCPM YHM3WFH 25-pacm, 0 J1a TacBupJaaHrad. Deuwnnuu
yuacTka Kaauuauru [, Ba KyHoasaur KeCHM I103W S, 6yaraH Xxaso
opasurunay u6opar. ByHnall. MarHWT 3aHXHD YUYYH MarHUTJIaHUII
Ky4uHU €KM FAJTaKKa Kaujiafi amnep-ypaM CHM YpaJulld 3apypuad-
IHEM xucobaaur Tanab STuaanu.

Bynnait MareuT 3aHXKUPHHH XHCOOJAIl YYyH KyAMAard KeTMa- .
xemmc«a aMaJ KuJaMmu3.

. Bepusran mareutT oxumu @ Ba KYHIANAHT KECHM [0302DH Sy

S sg, S Ba §¢ OYAraH 3aHXHMp Y9aCTKaJIapuaard Maruut Mai#loH
HHAYKUMACHHY KyfAHIAardya TORHID MYMKHH:

(¢ P,
1_?1-; BZ':—; y=—3 By=-

2. DNeKTPOTeXHUKA NYJATHHUHT MATHUTAAHUU 3TPH YH3HFHAAH
(25-pacm, 6) doigananub, marauT MainoH Kyuaadrausauru Hy; H,,
H; Ba H; ra Moc xoana MarauT MaigoH HHAykuusacd B,; B, B, Ba
B HH OJHUI MYMKHH.

3. XaBojarH MAarHut MaiAOH KYYAAHCAHAMTHHH KyHujpard ¢op-

MYyJnanad TOMHII MYMKHH:
. Ho= 1_3(2
Po
4, XaMma y4acTKaJaru MaruuT MafiJOH KYYJaH[AHJIUrHHH aHHK/1a0
afpuM yvacTKasapuaru MarHuT KyuyJaauum (aMoep-ypaMm) HH TONMaMU3:
H\l; Hyly, Hylyy, Hyly Ba HP,,
5. MarHuTJaHun Ky4uad aHUK/AABMU3:

F=H]I + Hzlz + H.l; -+ Hl, + Ho’o-
Maruut 3amxvpHu  XxucobaawHd oconsawTupuir (25-pacM, a)
yuyH 4-xaaeannad dofinananam MYMKHH.

4- sicalgan
Yaacrua @ \
A H\l,
A Hly
Iy Hals
A H,/l,
I I Hyly
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[image: image303.png]28-§. aekTpomMarauTaap

Ilyaar sxopHu TopTaerayj NyJaT y3aKAH FAITAK 3AE€KTpPpOMaAr-

wuT ne6 arananu (26-pacm, @). DneKTPOMArHUT YyJFAMHHHHI 3aH-
MHUPH TOK MaHOaWlaH y3W/CA, YHHHC ¥3arH MarHHTCH3AaHaaM.

D/NeKTPOMAarHHTHUHT MarHHT MafNOHHM COJIEHOMN Mafimonura xapa-
ranjga anya Kyuau 6ysaau. DByHunr ca6a6u IMmyKH, MariuTAaHraH
¥3aK Y3MHHHI MarHWT MaAJOHWHM BYXyAra Keatupaau. By 3sca co-
JeHOHWJIHHMHT MATHUT MAfROHH OHJAH KYyWuaub, TOK XOCHJA KHJICaH
yMyMuil MarHut MadllOHHH OPTTHPARH.

Kyunu-a1eKTPOMArHUTASPHH KYTapuul KpaHjaapura ocuG, YHHHT
&pnamuja nyjaT Ba YHHHI KOTHUIMaJapHAaH fcairaH GylOMJapHH
6up xofifaH . 60lIka XOAra ONMIAA KEHr KYAJdauuaand.

DJeKTp reHepaToOpuad, JNEKTP ABHUrATeNJaPHAA, CTAHOKJIADHHUHT
ac6o6-yCKyHanapuaa Ba M0 4YMKADHIIHHHT KYNrTHHa Kofaapuna
S/1eKTPOMATHUTAAD HILJATHAANM.

DNeKTPOMATHHTHHHT AKOPDHY TOPTHII KYYH YHUHT KyTapuwm
Kyuu Deb IOpPHTHASILH. ) ,

1

N

A
SRR
DTSRI

N

7
7
K
4
7
A
;
.

Nesssseoes

o v, s e e i em

26- pacM, @ — oajufl 3JEKTPOMArkHT,

6 — TaKacHMOH 3JEKTPOMAarHur, 8 — OXLAMA
9JIEKTP KYHFHDOKHHHT TYSHJIHII CXeMacH,
2 — 3JIEKTPOMAarHuT épjAaMuia MeTaja

napyajapHHi kjTapuim.

Crepxenan (26-pacm, a) asektpomar-
HUTHUHT KyTapull Kyuu KyAuaarH ¢op-
MyJaAaH TONHMAAH:

B3S
F ==
8n
i 6y epaa B — 37eKTPOMAarHuTHUHT ¥3aru
' 6uJaH AKODH OPACHAArH MAarHuT MafAoH
HBAYKuUHACH; S—¥3aK 103H.

TakacuMoH 3JEKTPOMATHUTHHHT (26-
pacM, 6} kyTapHIl KYUWHH Kyfinaaru dop-
MyJaanan ¢oftnanannd aHMKNAaHAAM!

=1 B,
4x




[image: image304.png]3AeKTPOMarHHTAAp HILJATHIHIIAFA Kapa6 Typ/adua 6yaagu. Ma-
' ca/dH, 3AEKTP KYHFHPOK/JAPHAA XaM KyYCH3 3JEKTPOMATHHTJAD Hil-
aatunazu (26-pacm, 6). 26-pacMm, 248 KYTapull KPaHJapUHHHT 3J€K-
TPOMarHHTH TACBHPJAHTaH.

‘ I

29-§. YiopMa TOKJAp i e, ,

Arap ysrapyBuaH MAaruuT Mahjouaa OHpOp MACCHB YTKA3ruy
XKORAAWTHPUACA, YHAA YIODMAJH 3MEKTP MAHAOH XOCH/ 67116, Gy
yTKa3ruuaa WHAYKUMOH TOK XOCHA 6¥namu. YiopMma TOKJap yTkas-
rHUHK KH3AHPALH. -

Yrrkasruusapuu yropMma TokaAap OHM/AH Kd3AMPHII YCYJHIAH HH-
AYKUHOH MeTaaAyprus neunapuia MeTaanapHu sputHwaa Qoiaana-
HHJanW. DHC KaTTa WHAYKUWOH neuaap jgabopatopus Ba HINAal YH-
Kapuul DPAKTHKACHAA METalIapHH KH3AMPHII Ba OOwKa Makcaanaps
Aa KyaraHpaanu.

MaruuT Mafifilonga MacCHB YTKasrHuaap xapaxaTJaHTHPU/CaHAa
XaM ylopMa TOKJap XOCHA 6yJaanu. YiopMa TOKJAp MarHuUT MahioH
6unaH y3apo TabCHPIaHWG XApAKATAAHAETraH YTKA3rHUra TabCHP
KHAYBYM Kyd4 XOCUA KuaaiH. JIeHI KOHyHHra Kypa, 6y Kyu jyrTras-
TMYHHHT XapaKaTAaHMIINTA KAPIUWJAKK KHJ/IAJAH.

YiopMa TOKJap XOCHJA KHIAAWFAH Ba MarHUT MalfoHAa XapakaT-
AaHaéTraH YTKA3THUra TabCHP KHAYBUM Kyurap yJadYawl TeXHHKACH
ac6o6napuia (Macanad, 3/4eKTp yayamw acO0GAaPHHHF THHUJAAHTHP= .
THYJapHAa, 1eKTP CcuéTuHkaapuia Ba GoulxaJapia) hohnasaHunaiu.

Kynruna xosnapiaa yiopMa TOKJap 3apapad poOJib yAHAAAH. ¥Yiap
yauam ac6064apy KMCMAAPHHWHT KH3HUIMra capdaaHapurad KyuwuM-
ya gueprusi HCPOPUHH XOocHA Kuaanu. Macazaa, Tpascopmarop/ap-
HHHI TeMup Y3aKJapuja Ba 3MeKTP MAIIHHAJADHHUHI afiIAHYBYH KUCM-
aapu (poTop) Aa nafno 6yaran yiopMma TOKJAap (hOAIACH3 KH3MLITG
oau6 xenanu. By sca annaparaapuunr dofimasn uin ko3duuHEHTH-
ra caaGuil TabCHP 3TAAW. YIOPMA TOKJAPHH KaMaATHpPHWI yuyH OyH-
Aaf AeTaNNlapHH ONKAa H30JALHA KaTiaMd Ou/aH aXpaTHAraH IonKa
aucraapaan (tpanchopmartop ¥saknaapH, CTaTOp JAHCTAapH Ba GOLUKa-
Jaap) taRépaavanu.

Macanan, saekTp CuéTyuruia afiaHyBYH AHUCK IONMKE aJIOMHHHA-
AaH Acaarad. JlexkdH yiopMa TOkJap TabCHPHAAH GYTyHJa#l KYTY/HIL
MYMKHH 3Mac, Yiopva TOK TaBCHPHIA KH3HII I0KOpU GY.Jafuran XoJ-
/apAa CYHBUfl paBAlIAA COBHTHIN KYJAaAaHmaaau. Macasnan, karta
KYBBaTAW TPAHCHOPMATOPJAPHH HCCHKAMKHH XMW YTKA3aAHIaH
TpancGOpMaTOp MOHH CONMHraH GaKk uuura ypHaTuaaiu Ba Wy Aya

6usad TPaHCHOPMATOP COBHTHAAAH.
IV B O B. Y3rAPYBUYAH TOK 3AHXHPJAPH
!

30~ §. Acocuit TymyHyanap

" Busra MabAyMKH, y3rapMac TOK MeTa//apAa 3pKHH 3JeKTPOH.Aap-
HHHT 6apKapop HArapuAanMa xapaxkaTuaaH uGopaTaup. AHa my
3JEKTPOHAAp HJATAPHAAHMA XapakaT ypHura TeGpanMa Xapakatia

s



[image: image305.png]6yaca, ynia TOK BakT GUPJHIH HUHIA XaM KHAMATH, XaMm HAyHauuId
MHXAaTHAAH AaBPHA y3rapu6 Typaau. Bywnpait Tox y3rapysham
TOK 1e6 IOpUTHAALH. ‘ )

Yarapypuan TOK 9/MeKTPOTEXHUKaHMHT TypJH coxanapuaa Keur
Kyananuaanu. UyHkn Tpancdopmatop EpRaMMIA YHHHT Kyu/anHLIM-
B y3raprupuiin (TpancopMmauuanam) MyMKUH. AHa WY XyCycHATH
TyGhai u 3JIexTp DHEPrUACHHH Y30K Macodasapra TexaMad ys3aTHI
HMKOHUHU GepanM.

O/IeKTPOXUMHS, YJEKTPOMETaNIyPrus, TPAHCIOPT (3JeKkTp Epaa-
MUJars TPaHCMOPT), aJOKa BAa IUYHHHTAEK, 3JEKTPOTeXHHKAHWHT
Gouka coxanapu yuyH sapyp 6yaran ysrapmac TOK XO3HpPrM BakTAa
y3rapyBuan TOKHH TYFpHASIN HYJAH OUJNAH XOCHA KHJAHHALH.

YsrapyBuaH TOKHMHC OyHAafl KeHr WULJIATHAHIINICA cabab mykH, y
ysrapmac TOkKa HucGataH Gup Kanua a(3anamxaapra sra. Maca-
JaH, OHD KYYJAHWINAM ¥3rapyBuaH TOKHH KaM 3HEPrusi HCPud KuJa-
ras Xoa1a 6OLIKAa XHJ KYUJAHHINJM ¥3rapyBuyaH TOKKA ailaHTHpHLI
MyMKHH, Oy 3Ca 9HepruaHu ysoK Macodara ysaTHwAa KYNn MHKIOp-
Aa PaHrJu MeTalJHH Texcall HUMKOHMHM Gepaiu. Ysrapypuarm ToK
MauuHaJapUHUHT TY3HJHLIH ¥3rapMac TOK MallHHAJapura HucGaraH
COAAd, OMHOOApHH, MIIMATHIIAA MILIOHYNH Ba ap30HPOKAMD. |

{
31-§. Ysrapysuan SJIEKTP IOPHTYBYH KYY XOCHJA KHJHLI
AT Fa A

Y3rapysuan Toxuu renepaTopsap X0CHA KHauG Gepanu. ¥Ysrapys-
YaH TOK FeHePATOPHHUHT MIIM 3JeKTPOMATHMT MHAYKIHA XOLUCACH-
ra acocaanrad. OLAuA TOK r€HepaTOPHHUNT WIUJAlL NPHHLUNKHKM Ba
3/IeKTD 3aHXUDAA Y3rapyBuaH TOK BYXYIra KEJITHPAAMraH yarapys-
uan JIOK nunr xaunafh KuAKG XoCHA OYAHIIMHE KYPHO YMKAMH3.

: ( Bup xuHCAM Marmut
MailoHHAA GepK YTKa3-
THYHH afJaHTHpUW Gu-
Jan JIOK unaykuuana-
HUIUHHY k§pafiank.

Mabnymku, wmaruut
OKMMHWHH KeCH6 Vraér-
ranja VyTKasruuaa - xo-
cust GyJIaAMraH WHIYK=
o DIOK HuHr Muk-
JAODH MaCHHUT MHAYKIHS-
c1 B, JTKAsTHYHHHT Ml
Y3yHauru [, ;' 'MarHur
Ma#nowjgary  xapaxar
Te3JIUIH U XaMAa YTKa3-

, THYHUHT Xapakar AyHa-
JUINH  OHJAAH  MATHHT
OKUMHHHUHT  AyHa/MIIH

opacuiary OypuaKHHHT
27- pacM. a — MarHHT MafifOHHAATH YTKA3rHd; CHHYyCHra 6or JHKLUD

6 — MarHHT MaffOHHAAa  paMKaJH VTKA3THY, .
8 — OJAHA reHepaTOPHUHr TY3WJHILH, (2?1" pa,CM). R
& — HKKMTa TOKHEH rpadurd. . ° ' € = Blvsina

A i
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Arpp -akTuB- Kapmmaukasp ¥3apo KeTMa-KeT yJaHTaH, §§7rcd,”
$PRMAAFN YMYMHUR 3]EKTP IOPATYBUH KYyY
e=2¢' = 2B [vsina
6}"l.nam1.'
Arap a =90°(sina==1) 6yaca, ypamaarn IIOK makcuman guit-
MaTra spHIIajy. .

E, =2Blv, ,
6ynnad
e = E, sina;
a = ol
6yJarany yuyH
e = E_sinot;

6y epna e—3IOK uuur onufi xuitmary; E, —DIOK Husr ammnauTy aa
KuAMaTH. -

Ypampna xocun 6yaanuran IOK ypamuuur wmarnur Mafinonna
Oypuauiu Gypuarura OOF/IMK DPABUILAA Y3rapHiuu Q?’pacm, 0 na rtac-
BHpJANTaH,

Cunycounan xKouyH Ounan ¥ysrapaguwran 3SIOK cunycounanxn
D0 K ne6 wopuruaanu. daexkTp 3anxupaapuna 6Gynpail SIOK tab-
cupuza Xocua 6§/araH TOK CHHYCOHMAAa TOK Ae6 aTaialH. -

5
32:§. YarapysuaH TOKHHHI acocmii mapameipiapH

pr—

: Yarapysuan JIOK §srapysuan kyuJanuiw, y3rapyByaH TOK, TOK-
HHHT [A4BpH, YaCTOTAaCH, MAKCHMaJ/J TabCHUP ITYBUM KMAMAT/IApH Guaan |
XapaKTepJaaHajH. . \

o LY3rapquaH 9JMEKTP IOPHTYBUH KyH yarapumnapnﬂuﬂr TYaa UHK-
JMHH a8MaIra OWMPHLI yYyH 3apyp 6yaran 'BakT opaimfu Tebpa-
HUMJAAap AaBpH kM KHCKaua LaBp aedunaad. [Iasp 7T xapopu
6mxaH fearusasann Ba CekyHA xucobuia ymana,rm.'

/ Bup cexynnsarn naBpJaap cOHu TeGpaHHmJ/ap 4ACTOTACH ExH
Kuckaua 4acToTa Aefiunanu. Yacrora fxapdu Ouaan Gearunauuo,
Fepuna (') yavananu.

y‘wg CCCP Ba Espona Mamaakarnapuaa 50 'u s, AKII aa 60 I'uan
y3rapyBuaH TOK HuJIaTHAajH.

Panuyc-sextop ae6 araaysuu Oa paanyc (28-pacMra kapaur) 6up T

2
naBp Muuaa a=2x Oypuakka Oypuaand, 7“ HucGaT 9ca Oup ce-

KyHAA2 Wy paguyc-BeKTOp Oypuarad 6ypuak Gyaanu. 2—;5 Huc6ar pa-

AUYC-BEKTOPHHHT GypuaK Te3JuruHH Hdonanaiiin Ba 3JEKTPOTEXHH-
kana 6y puak 4aCTOTACH AeAuaud, rpexya o xapdu Ouaan Gen-
rnﬂaﬂanu : '

®asa neb araqyBuu ! BAKT HYHAA PajuyC-BeKTOP GypHJraH 6yp-
yaK Kyhunarura tear Gyaanu:

= 2=t(T.
47
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’ Hacrora Guaan nasp opacuaa Kyauaaru MyHocaGAT MaBXY&:
S=1T &u T=1/f, } .

Y3rapysuan Tok A3BPH KaHua KaTTa GYacA, YHHHI wYacTDTacK
myHYa KHYHK GYAakH. '
v Ysrapysuan Tox naspu T Guaan Gypuax uacTora opacumarh my-
HocabaTHu Kyfiumaruua €3uim MYMKHH: "

®= Z €KH 0=2% 1—,
T T

By udonauu uacrora f OpKasu GyHpait é3a ofamus:

‘ 1
o =2x i 2=f pan/c.
ToxuuHr panfc xuco6Gusa udonananran 6ypuak wacrorscy I' I

XHcojuna uonaNsHran 4acToTacCHIaH 2 Mapra karra GyJaam.
v Arap wacrorach f=50 Iy 6jaca, yHMHr 6ypuak uyacToTacH

0o=2rf=2.314.50=314 paa/c r
Yaanu, —

{_OHAW ¥3rapyBuaH TOKHUHT (asacu pa dasa cuaxHIIY TYymyHua-
Napu O6uaaH Taunmaannx.@srapysqaﬂ TOK FeHeparopH sKOpHia Gup
XHJ, IEKUH OUP-GHPHra HUCOATAH CHKHUIaH UKKHTA ypam 6op 1e6 dapas
KunafauK. Maruut makizonsa sxop XapakaTaaHrand yuyH yacrora-
713pH BA AMTJAMTYNANaPH GUP XWA GFAraH S46KTD IODHTVEYH
Xocua 6yaanu, Ypawxap Oup-GHpHra HUCGATAH CHIKHTAHAHIU YUYH7
xocunt 6yaran IIOK yaununr aMIJIATYNa KuiMatdra 6up BayTia
| Spnma oamangu.

! ‘Arap coar crpesxacu Aynaanwdra TeCKapH AyHaanmnaa afinaua-
| €Tran KOPHUHT Oupunum ypamm #—0 NaNTaa HeATPan TekuCJHK
t OO’ yctupa &tMacaas, yura Huc6atan Y, 6ypyak ocTHOE, HKKHHuM
|

6

Ypamu aca Xyaau ¥Viua Tekuacaumkka HucGaTan $,6ypuax ocTuaa xoit-
Jaauwrad 6yaca (2F-pacM, 6), y xo.ana {Gupunun yPaMAa MHAyKuuA-
llﬂuﬂr HXTHEpHI nafiTuna

e, = E,sin(wf + ¢,) ra,
HKKUHYHM Ypampmaru DIOK

Jaauran JIOK saxg

~

TeHr Gj‘man@

LBy udofanapaan 9J1E€KTD IODHTYBYH KYYHHHT KHAMATH aMIJHTY Aa
E,, onnan sin(of-+9¢) ra GOF/MK 1eran xy.oca YHKaau. of 4-¢ 6yp-
qaK pasa 6ypuaru &ku Gpasa ge6 aranannu.’

EMaK, S/CKTD IOPUTYBUM KYYHMHI OHMA KWAMATH, YHHHT amn-
autynalkuAmaty Gunan ¢asara GOF/IHK 3KaH. )

(310K nunr Gownanruy nafraaru KHAMATAapUHA Gearuaosuu ¢,

Ba §, Gypuaiap GowAaHFUY ¢asa Gypyakaapu neb artana-
A, Yactotasapu 6up xua 6yaraH HkkuTa CHHYCOHJAJ KAaTTaJaHK
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hm@v@hx. .
1 & pace;"2 na dasanaprusr cuaxumu 90° ra tenr 6yaran ukxu-
T2 TOKHHHT' rpaduru TacBupaanray, >

¥

\\ N,ﬂw;gmam: TOK 3aHXKHUDJADHHH XHUCOSAAUI Ba TEKNIMpHUIAA Bek-
TOpJap HHArpaMMacuiaH dofinanannm xarra Ky adaukaap TyFau-
panu. By nmarpammanapna CHHYCOHAAA w5x\5£&=:E B& TOK pa-
AHyC BEKTOp/AaD Tap3ula TacBUpPAAHALM. Bépuaran BakT nafiTupa
Ma®LayM OHD XHJA 4acTOTaH CHHYCOHJIa/ KaTTaAuKJIaDHY TacsBupJaail-
AHraH GHp Heya BexTOpaap Ty naaMu BEKTOpJ/MAap AHarpaMMa-

33-§. Bextopaap amarpammacn

_ cy neb sn:a:amhw.usw
L Cunyconnan aFrannxuu palnyc-BekTOp Guaad TacBupaaiifa
BEKTODHUHT MabAyM MacmTabaaru ys3yHauru KaTTAMMKHHHT  aMnJan-
TYyAaCuHH Hbonanaiiu, BEKTOp Ouaan abcuucca  YKHHUHT  MycGaT
AYHanuwuu opacupars Gypuax GOWIAHFHY NafTAA GOMAAHFHY ¢asa-
Fa, BEKTODHUHL al/naHa Gypyak TeaJurH sca 6ypuak uwacToTacHra
._Jm: O6ynanu. /

Papuyc-exrop 6uaan TACBUP/IAHTAH CHHYCOWAANA KATTAAHKHUHT
OHHA KHHAMATH BEKTODHHHI OpAnHATa/lap YKHAard npoexuuacd Guian
Gexrunananu (28-pacm). By panuyc-BeKTOPHHHT GomnanFuy Ba3uATH
ne6 Oa pasusTditu, coar CTPEJIKACHHUHT XapakaT HyHaAMIMra Tec-
KApH aiilaHuw AYHanumupy myc6ar ahaadum AyHarumu ne6 Kabya
Kunamus. Bektop aitiama Gowaarawupan {; BaKTAaH cyur a = of,
Oypuakka 6ypuau6, m,aa BA3HATHHU ¢, BaKT MOMEHTHIaH m@. t,
B&KT MOMEHTHIA msm BasuATAADHH drasnaiinu. Pamuyc BexTopuumr

TYPAH BA3MATAAPHHM BepTHKAJ YKKA MpPOEKUUsAacaK,
e, = E,, slnot,
ey = m\&mm:em,
€3 = £, sinoty

XOCHJ 6V aanm,
3.29-pacmaan KkypuHHG TYPHOLHKH, BEKTOp XapakaT
YHUHT BEpTHKAN YKMAArd NPOEKUHACH ToOX Mmycoar,

RN
(£ @

KHATAH capu
rox Mandui

)

28- pacM. Paguyc 29- pacM, Cuuyconaan y3rapyBuan
BEKTOP MPOSKUHACHHHEAL TOKHHBr afnanyBuH BeKTOPJIap
TaCBHPJIAHHIIH, 6unan GeArunamnmH,

4—2230 ) 49
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6yaranuaa SHC KarTa KuiMaTH paauyCc BeKTOD Y3YHJAWTHra TeHr

KuitMaTuaa 6yaanu.

Ulynnai xuau6, E, BeKTOPHHHr MXTHEDUA NaRTAArH BEePTHKAA
YKKa npoexuusacuuu ¢ = E,sin of Tenrsama Gunan udomanam MyM-
KuH. Dy TenrsaMmanan BakT yTumu GHiaH aiiaHaéTraH pagHyc-pek-
TOp E HHUHI NPOEKUMACH CHHYC KOHYHH OHMJAaH Y3rapuiud KYpuHU6
Typuban :

Arap ropusontan yx Gyituya (S3-pacM) mMabaym oup Macmra6aa
BAKTHH, ai/aHA€Tran PaninyC-BEKTODHHHT NpOeKUnaaapy KHAMaTAE-
punu 3ca BAaKT GYHiMua BepTMKan YK AYHaIMWHAA KYiub, cyHrpa
Y/A8pHH PABOH YU3HK OWJAH TYTAaIITHPHACA, BAKT YTHIUM Guaau pa-
AWVC-BEKTOD NPOCKUUACHHUHT BEPTHKA/N YKIa KaHIald y3rapuulvHu
. KypcatyBun cunycouaa xoCua Gyaamu .

e Brpop cuuyconnan ysrapysun QyHKUMAHHHT OHHME KHAMaTIapHHH
GHAAMDPYBYH CHHY COUAAHUHT OPAMHATANTAPDHHHU Y3YHJIUTH Wy CHHYCOH-
AaJl KaTTaMKAaPHUHT AMIIHTY AaCUra TeHT 6Y/IraH paiuyC- BEKTOPHHHT
BePTHKA/ YKAArd NMPOeKUMaIapH ne6 Kapaur MyMKHH.

Macaaan, e = E,_ sin(of + ¢)
SJEKTD IOPHTYBYH Ky4YHH rpadux Tapsuaa TacBHPJAUl yYyyH aGCLHC-
Ca yxu OHIaH ¢ Gypyak XOCHJ KHJAYBYM, MabAyM Macwradia E,, uu
(29-pacm). udonanosun paguyc-BeKTOp §TKa3uIaaH. Bektop wmyc6ar
AyHa/mMmuaa o 6ypyak TesqMK Ouaad afnanrauna YHHUHT OpAHHAaTa
YKu y naru npoeKuHa/napH BakTHHHT MOC MafTaapu yuyH SIOK Huar
Onuil kuiMariapunu ndonanaiinu. Bynna Tann1a6 oankran macmrabua

OA=E,
6y 1anH.

TI‘pa(pmcua (29-pacm) £ pagt yuyn DIOK opaunara yxu Guaan
TaCBHpAAHTAH: 6y opauHaTta yku abcuucca YKHra HHUCOATaH ¢ = of
Oypuak Xocua KuauG roiaawrad aitnanysun OA BEKTODHUHT ¥
YKNArd npoeKuHACcHra TeHr.
¥ ¢Bekrtopaap AKarpaMMacH ysrapyBuad TOK 3aHXHDHHH TeKIUMPHIU-
~1a_KEeHI KyAMaHMIaId. > i

{30-pacm, a na ukkura E, Ba E, OIOK BexTopaapu Ba yxap.

HUHT reoMeTpuK #uruuaucu E, BexTop TacBupiaHrau (6ynna t=0).
Baktuunr 6upop naiitu YU4yH ainaHyBuH E,,,I Ba Em2 BEKTODJAPHUHT

y YKKa npoekuusiapu AMFMHAMCM BEKTOPHHHT AHHH ywma ygnaru
MPOEKUUACHTa TEHT. ABHH € =&, €,, UYHKH BeKTOpJap af/aH-
FaHAd yJAapHURT ¥3apo Ba3uATH y3rapmaiau.

(lynna#t kuau6, cunycounan §yarapysum KaTTasukJAapHu nioaa-
/I0BYH BEKTOPJIADHUHT OJaTAarH BeKTOpJapaaH (apku wyHaaKu,
OAaTAarH BeKTODHHMHI KyHaiuuIu (asoma Yy3rapaind, CHHYCOMAAn KaT-
TAMK/IAD BEKTOPJAPHHUHI HWUFHHIAMCH 3Ca BaKTra GOF/HK X0/14a ¥3-

_rapanmd, ) ‘
T CCunyconaan BeKTOPAAPHHH KyWIHI O4aTAArH BEKTOPJapHH KY-
L Wyl Ba aliMpHWAAH dapK KuaAMai#and -

¢
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[image: image310.png]34-§. Tok Ba KyuraHMBIHMHT
oppeKTHB KHAMaTIapu

- Cunycouaan KaTTaNHKJIADHH  XapakTep-
JIOBUH TIapaMeTpaapaaH GUpH YHUHT aMmm/iu-
TyAacummup.. . T e Rerv
%w&amam: TOK B KY4NAHHWAMHT -
(bexTHB TanLCp 3TYBuM KufimaTy TyWwyHYacH-
RaH ¢oinaranuiaca, yarapyBuas Tok 3aHKHp-
JI8PHHM XMCOG/AIN aHYA OCOHJAAIIANN.

®Papa3 kuaapauk, U= U,sinotf pa i=
=/, sin o { 6yacun, Oy udbonanap xyusanum
Ba TOKHHHT OHMH KHAMaTAapPUIUD.

 llywunr yuyn Vsrapysuam Tok KHUAMarTu
XaKHAa QUKD IOpHTHAraHxa YHH WyHAaH
SKBUBAJIEHT ¥3rapMac TOK KHfIMATHT3 TeHr-

JaTHpUAanuky, Gynaall TOK Yma ysrapys-
' YaH TOK YyTaéTram Kapwuauknan yTub, Gup
XUALATH UCCHKAMK TaBLCHDH XOCHJ KHJ4nH,
A'bHU GHD XM/ BaKT OpaJHFHAA (6up €kn 6up
Heura T naBpaapna) Gup xua MUKZOpaary -

. 30- pacM. @ ~— ukgura

MCCHKAWK akpaTtagn. ¥3rapyBuan TOKHMHT SI0K nektopaapum
Q%Ihm@ Kufimatu YHUHT TabCUup 3TyYyBUYH Kyunm, 6 — CHHYCOHAAA
€xy apdexkTuB KuAimMaTu neb ataaanu. TOK TpacdHTrH.

Nﬁox Ba KyuJaHMIIBK Yauafiguran amnep-

METD X4MJ2 BOJIbTMETDP/Iap MOC PaBHILAA TOK Ba KYUJaHHLIHUHT Tab-
CHD STYyBYM KHAMATAAaDHHH Yauaiau.

%ﬂozm::.. TabCHD  STYBUM KHAMaTH / ¥3rapyBYaH TOKHHMHr CHHY-
connasn yarapuiw npouecchza YHUHT OHHH KMAMATH SpHINAHTAH MaK-
CHMan KHAMaTHAaH KHYMK Gynanu.

. Y3rapysuan ToxuuHr aMINTYAa KuAMaTH [, GHA4H YHHUHT Tab-

CHP 3TyBUM KuiimMaTu [ opachaaru Mmymnocabar V' 2 = 1,41 ra Tenr

Im
\1

Ilydra yxwaw mynocasar Kyuaanu udaudr U Ba DIOK E wuur
TaBCHD 3TYBUM KMAMATaapura xam TaANNYyKAHOHP, ABHH

=V"2 &ku Ly = ﬁ\m.\«H Hx:\w.

Un=V2-U=1,41U, uynuurnex E, = ﬁ\mmx.n 141E,

€kH
_Up _ ] _ E,, _
Qu,.l Ilu\m =0,707U,,; m.wl llv 5= 0,707E,,,,

wo-vmnz,qnmw\wﬁmgw;m:aoi::a T&'BCHP 3TyBYH KUAMATHHRHL
TPADHIH - NYHKTHD YH3HK GuJan KypcaTHirau,

4* ’ - 5l



[image: image311.png]t .35-§, VarapyBuaH TOK 3aHIKHPHAA aKTHB KapIIHJHK

?

R apuuaukan GuUpoOp 3aHXupA2 CORHP O¥aaguraH XOAHCAHH
kypub uukadank (Rl-pacM). Arap SaHXMDHHHT ¥srapMac TOKJArd
Kapwuaury R, G6GyJaca, Wy 3aHXHPAAH ¥3rapyBuaH TOK YTrania
VHUHT KapIIHJMrd opTanu, 6upop R Kuilmarra TeHrJawagu. Taxpu-

6a y3rapyBuaH TOK YaCTOTACH OPTHIUH OHJIAH 33HKHPHHHT KapIUH-
aury OpTHILHHM Kypcarand. UIyHuHr yuynm YTKasruuuunr ysrapmac -
TOKAArH OMHK KapDWHJIUK [el aTaliyBud KapUIMAHTHAAH apK
KHJHIIH YYYH Yina YTKA3THYHMHT Y3rapyBYaH TOKAATH KApLIWAHTH
AKTHB KapMHUJAMK 1e6 aTanaiu. Y TKA3THYHHMHT -aKTWB KapIIH/AU-
r'H TOKHHHT 9acTOTaCH OPTHWH OujaaH opTHO 6opanu. CHpT 3ddexTH
_Tydaitan xocua 6yaysuu 6y xolmca IOKOPH .4aCTOTaJapia afinugca

MyXUM axaMHATra sra,) =

~1CHpT abdexTn Tybafian katra 4aCTOTa/ap/Aa INEKTP TOKH Kyn-
/pox YTKa3THYHHHT CHPT KaTJaMH1aH ytanu. By yTkasruuHuur ¢ofi- -
RaMH KECUMHHHHT KaMaidHuura Ba ¥TKA3ruy KapUIMJMTHHHHT OpPTH-
mura onu6 xeaaau. Hacrora xarra 6yaranna €k cuM fAyrox Gya-

ranna Oy OpTHIN aHya Ce3uJapiu 6y11a1m.> - ,'3\3
@/ YTkasruuma TOK TekHc TakcumJanranu tydaft-
AU obaxar KapIuAuru aMac, G6aJKH HHAYKTHB./HIH

@] * Xam ysrapaau. XaKHKaTaH X4Mm, y3rapmac Toxaa
4

MarHutT MafiloH Taulky q> 042 XaMm, VTKa3ruu
Huwaa XaM maino 6¥iaqu,” Cupr sddekT Ky4au
O6yAraHnaa TOK aManja XpaKaT CupT KarJaaMulia
MaBxya GyaaaM Ba YTKA3MMY MUMAA MACHHT Mahi-
31- pacm, © noH OYVamafimu. MarHut sHepruscu YTKasruy H4H-
AKTHB KaDWHIMKIM  fary. MalAOH IHEPrHACHHHHI KATTAJMr¥ Kajap
ysrepyBier, Of  Kamasau, GWHOGAPHH, YTKASTHUHHHT MHAYKTHBJH-
P TH XaM KaMmasiau.
("¢ Cupr sbdexTHHRI MaBKyX GYiulln Tes ¥ara-
pquaH TOK TeXHHKaCHIa AOMM XHCOGra OJIMHAIH.
‘DyHuna#t Tok amasna yTkasruu Huuda xapaxKaTaaH-
f"‘ /Maradaurn Tydafan OyHaaR TOK JHHMANAPH HYUM
".6§w TpybasapiaH ficananu. Xo3upru 3aMoH ¥Ta
'IOKOPH 4aCTOTanap panMOTeXHHKACHAa KYNruHa
| netannap (Bo.nHosozmap KOaKcHaJ/aap, JHHUAAAP)
@ Ny | TOKHM AXIIH. YTKA3YBUM IONKA KYMYIUl KaTJaMH
:61/1aH KONJAHALM, YYHKH YJApHUHT KapUIHJHTH
j)axar CHPT KarJamura OOFJAHK. >
Arap y3rapyBuaH TOK LMAMHIDHK §TKa3rHu

ﬁyﬁnaﬁ y1aérran OyJca, y XoJAAa TOK KyuYH OpT-

. ' TaHAMAMHAYKUHOH TOKHHHT AyHaauuu Q? pacMmaa
x)"rpca'rnnraﬁnex 6ynanu JGQuga

, By TOk/ap JTKASrHUHHHI EWpELla GHPAAMYH

32- pacu. TOKKa Teckapu Hynaaumaa yraau. Hatuwanma yr-

sm%iil’;“_ . Ka3ru4HHHT Wynna TOK samb.’la}palm, €upTHAa 3Ca

urHr mamo-  KYUasnau. AxTus KapIIUJAMKAAH y3rapyBuaH TOK yT-

én O6yammn. - TAHAA JTKA3rHY YKUHUHT SAKHHUNA TOKHUHT 3HY=-
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ankup kaemmanapura (8tspacu) U= U, sin(of + ¢)
HJITaH 6YJCHH. =

> SBHAKHPASER-FOK KYUM BA YHHHI KYBBATH KaHAai yarapuiuuu

. KYypH6 qMi{AMH3.

"x AHHT OC
{ AHp Gynany,:PeakTuB KyBBaT TOK OpPTHG Gopranuaa MHAYKTHB Faj-

i
1

FTokHuHr OHuit KuiimaTuun Owm konyrmra- Kypa an/mmam MYMKHH:
U U
i=2_Yn ¢
R 2 sin(wf--¢)

&xu
L= Isin(of + g).

'By‘n(bona.napnn y33p0 COMMWITHPHG, 3aHMHUPAATH TOK KYUH Ba
KyunaHuu ¢asa wuxaTuiaH Gup-GupHra MOC KeJafu meiui MY M-

KHH.
Tox KYYMHMHN aMNAMTYAACH KYYNAHHWIHMHT AMOAHTYAACH GHAaH

KyfAuparuya GOrJIaHraH:
U
l,= -2
Arap 6y udonanunr YHr Ba 9an TOMOHAAPHHH T ra 66
€scax, aKTHB KapUAHK YUyH OM KOHyHHHM H(OZANOBYH popmy-

Jara sra 6{¥naMu3: . v N
U ¢ "/.L{lu» ../f B :”;,‘:’ 3 Ll*
[\= e 7 \‘; 2
“ R

3anupaary OHWA KyBBAT TOK KyuH Ba KYUJAHMILAGD OHUH Kmil-

MaTAAPHHUHr KYNafiTMaCHra TeHr: )

. ' _ Py s . )
p= iU = ImUm Sins((l)t + (P) = Im[{\,]ii;_wt—_}—ll - v ;if
'é'c”i‘;\r)“% gedy grlostt i TesTees 32 fruwi
LW il

v
o F=lUcosiot +9). = 0 . .
b Jpei PRt ML vy thdrans Bl At i
- AKTHB KyBBar akTHB KapLinJMKIa axpananu, GyH1a 3MeKTp SHep-
THACHHUHT GOINKA KYPHHUILIAATH 3SHEePrusira afNaHuIl NPOLECCH CO- |

TAKHHHT MarHWT MaH7OHHAA SHEPrHs AUFHJHMUIM YYYH HHAYKTHBJHK
TOMOHHJAH HCTeBMOJ KHJAHHAIH.
- Kyunanuw Ba TOKHHHr XaKHKHHA KUAMATIapH K{yna#TMacu BOJbT-
amnep &kn kunosoqstamnep (BA &kn kBA) xuco6una yauawu6, Ty-
Na KyBBaT ne6 arananu sa P; 6uian Gearmsananu:

P1'=,£Ua =

B

(_DJMeXTp anmapatiap Ba MAUIHHAAAPHUHT Yauamanapu TyAa Kyssar

Gunan aHHK/A2HAAW, QYHKH YYJAFAM CHMJADUHHHT KeCHMH “yaapasH
YTyBuUM TOKKA, CHMIADHUHT W3OALHUACH 3ca ysnapra Gepuaran Kyd-
JQHULIra 60mullump. A ot Tagrrata g v gt

z . o A4, F L s i
- S 5 I Pan L ta gl Bt L e 2
SR T I TP ORVIS RS o ‘
¢ - 4 RE2 NG { 53
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P [Ucose — oS
7 ?

TV/Ma KYBBATHHHT KaHAAf KUCMH 3aH- .
HHDPAA HCTEBMOJ KHAWHUIIHHH Kypca-
TajHi Ba KYBBAaT KO3pPUUHEHTH
ne6 artasaau. By xoadpduumneHt xyuna-
HUI OuJaH TOK Ky4M opacHpard oa- -
3anap CHKUIL OypPYarHHUHT KOCHHYCH-
ra TeHr. i
AxtuB wmarpyskagma cose=1 neb
oacak, P, = P 6ynanu. By xoa1a sJaeKTp
anmapar 3Hr K4aTTa AKTHB KyBBaTra sra
6Ysnanu. AXTHB KapHIMJMKAArH Kyu.aa-
HEIU, TOK Ba KyBBAaTHHHI OHUH KHAMAT-

33- pacm. Tok, KyulaHuil Ba
KyBBaT rpadHKjapH. Jdapu 33- pacMna rpaduk paBuiija Tac- |

o BHDPJBHTaH. N
. CupT addeKT XOAUCACH 3MeKTPOTEXHHKAAA KeHr Kyaaauu®, yH- '
.. JaH MeTa/JIapPHHHT CHPTHHH TOGsampaa ¢ofinananunaiu. o

36- §. YarapyByan TOK 3aHKMpHIA
MHIYKTHBJAMK

WMunyktneaury L Gyaraw COJeHOMA KJeMMajlapura U, amnau-
Tylaau y3rapyBuyaH KYWIaHHIN yJaHTaH 6y.ncpm (34- paCM) Arap
{arapyBuaH KyuJaHull YpHHUra ¥ima coJieHOMAra y3rapMac Ky4JaHHIl
6epcax, COJIEHOMAHWHI aKTHB KapWHMJAUTH KHYHK OY/araHd ydyH co-
JEHOHJIAATH TOK XyJa KaTTa KHAMaTtra 3pHwap 34u. Y3rapysuan
KY4Y/1aHHIIAA COJNEHOMAAATH TOK KufiMaTu kuuuk 6§nanu. Arap yHra
yarapysuan KyuJaduiu Gepuaca, yarapyBuan uuayxuus IIOK xocun
6yaanu. By DIOK Gepuaran kyunanuiy OuaaH Kymu/aaay Ba HaTH-
Xana yHH TOK Kyuura TabCHD 3TaAd Je6 TYMYHHI! MYMKHH.

MazbayMmkn, xocun GyaraH ySHHlIYKI.lPIH SlOK Kyi&pmam ¢dopmy-
Ja 6uaan udojanaHanu: Ce N L e e L {1}

at e
B Knpxroqmuﬂr HKKHHYM KOHYHHIa K¥ypa,

J—— o -
. U+4p=0, = . =
L
L=const ~ Gynma U — sankup xjIeMManapuiary Kyunas
R<O:C0  gum
Al
U=l =— L%~ — oL, cos (ot +9)
34- pacm. I/Ijmyxma : éKHJ
KADIKIHKIH {3rapyBuad ' »
TOK 3aHKHPH. U = oll, sin (ot | 50°).

b4
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» By Tenrnama Gup TOMOHAAH GepuAraH KY4JaHHW TabCHPHAA 3aH~
MHPAA 3JIEKTP ODUTYBYM Ky4 XOCHA KHAALAMTdH TOK BYXYAra Ke-
JuwHHe Ba 6y JIOK karraauru xuxaTuaaH GepHraH KyuaaHHIITa
TEHT Ba YHra Kapama-xapuu OYAHINMHM, HKKMHIH TOMOHAAH, HHAYK-
THBAUKAArH KY4/AaHUII TOKHMHI BAKT Gyfinua y3rapun Te3MrHra

. NPOIOPUMOHAN IKAHANUTHHH KypcaTanu.

~ Tok HHYCORNAN 6y 1ranAa YHUHT y3rapyin 'resnnm:“xyﬁn.uamqa
xuc&ﬁna}aﬂn

~ ‘ ] = o /coswf,

PO | s,
. ; £ e Ceie S, dt R R troyee]ew U

Lot p ter “Ght wlewesy,,
llemak TOK MaKCH\JYMllaH yTBETFaHJIa YHUHT ysrgpumn HOJIT &

TEHr, HOJb KWAMATHAAH YTa€TraHja 3ca SHT KaTTa 6yJap 3Kaw *
(35—pacm)

Illynna#t xuau6, Tox cuHycouMzan OVarawja, MHAYKTHBAHKAAry
KyuJanum XaMm CHHycounan, 6upox dasa Gyfinua TokaaH ¢ -Oypuak-
Ka |_uarapuJarad Gyaanu. =

I/IHﬂ.yKTuB KapUIWINKIAN 3aHXUD YuyH OM KOHYHUHH Kyﬁmlaru-
1a”udonanam MyMKun:

U
I= —
Xt )
OyHza XL—uHﬂyKTHB Kapmmmx 6me6 ol ra TeHr ! P, B0 v
éKH ) . A e ER TR I v e RN D
" q t N itd » N s
S L e e YU U
ol  2nfL - -

6yHnna o =2xf ra TeHr.

Yarapysuan Tok reseparopura aKTHB HAMPY3KA YJAHTAHAA AKTHB
KapIUKJIMK 3HEPruAaHH GYTyHaAal HCTEBMOJ KHAAMH
L ,OHnu MHAYKTHBAMKAM 33HXKMDAACH KYBBAaTHH XMCOOJaRAKK,
KyBBaTHnHr OHHfl KHiiMaTH
P=iU = I,slnot . U, cosot

CKH
— l_ 1,U,, sin20t = IU sin2 of.

Nunyxtusaugk  san-
JHUpAATH OHHH KYyBBaAT
WKKHJAHTaH 49acToTa Gu-
-JIau yarapub, rox Myc-
6ar U = ol wMakcu-
MyMmra, TroX KaTTaauK
WHUXaTAaH myHaaf,
amMmo Manduil Mmakcu-
MyMra Spuinub Typanw.
IOKopunaru udonanan

35- pacM. @ — HHAYKTHB B3aHXHpAArd
U TOK, KYWIaHHII Ba KYBBAaT rpadHKJIapH,
=—=—; X, =o0l, 6 — MAarHHT MaliOH 3HEPrHACHHUHr YarapHu
ol XL’ rpadHury.
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fol] == - Ta= 25 — Ou 6yrann.

Tox Ba MarmuT OKMMM OpPTraHJa (AABPHUHC GHPHHYM Ba YHYHHYH
q0pakaapH, 35-pacM) YHHHT AYHAAMIIHAAH KATBHH Hasap Mar{uT mafi-
AOH SHEPTHACH HOJAAH MAKCHMAA KHHMaTturaia yarapanu.

W= Ll =L

By sueprua reweparopian oaumamu. Ulyupaft xunu6, BaHXKHP
UCTEBMOJIYM DeXHMHAA HILAadgu, Oy 9Ca 3aHXHPAArH KYBBATHHHT
MYCOaT RuftmaTura MOC KeJajiH,

Hewmax, Mariur OKMMM KamanSTrania (LaBPHUHT HKKMHYH Ba
- TYPTHHYM uOpaK/AapH) MATHUT MAWLOHHMHT SHEPTHACH MAKCHMaJ
KMAMaTHIaH HOAravya Kamasau Ba GyHNa SHeprus 3amxup OYiaa6
reseparopra Kafirapuaanu. lllynna# kuaub, naspuusr 6y yopax.a-
PHIA 32HXHD CEHEPATOD pPEXUMHAA HIAAHAH Ba HHAYKTHBJIHKJIH
33HXHP KHAMATHHUHT MaHAQHA KUAMATMra MOC Kesaadu.
MsaykTuBaukau 3aHxupaard ypraua KyeeaT P HOAra TeHr 6y-
A8 LH.

KTHBJMKJIH 3aHXHUDJATH KYBBATHHHI MaKCHMaJ KufiMartu,
1aTia, PEaKTHB KYBBAT ne6 arananu:

Q=;—Umlm=lzwL=mW2,
Q=0oW?2

THB KYBBATHUHL J/40B GHDAUCH DEAKTUB BOALTAMOEP (BAP)’._E
Macana. Hacroracu 400 'y 6yaran y3rapysuaH TOK SaHKHPHTA
aMnNepMeTp, MHAYKTHBJMK FaJTard, BaTTMETP Ba BOJLTMETP yJAaHTaH,

Aumnepmerp 4 A, Barrmerp 350 Br, sonvTmeTp 120 BOALTHH Kyp-
catangd, KyAunarunap xuco6aancuu:

a) saHxupaard TyJaa KyBBar;

G) TOK Ba KyuniaHWiml Opacuaard $asanap CHIXKHIIH}

B) HHAYKTHB FAJTaKAACH Ky4JaHHIJ TyIlyBH;

) aKTHB KapIIMAMKLATH KYYJaHUL TYIIyBH;

L) FaITAKHHUHT MHLYKTABJHIH.

Equw.
a) Py =1IU =4-.120—=480Br.

P 350 B
6) cosp = e 0,73.

8) Ur=Usinp =120 - 0,682 = 81,8 B,
r) U, =Ucosp =120.0,73 = 88B.

XL : =£L=8—['8=
n) L Eavk X b " 20,40 M.
204
L= W—O,OOSISI‘H 8.15MFH.
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é Arap ¥srapysuan ToK SaHXKHUDHIa KOHLEHCATOp yJaHCa, Ky4Ja-

" | HHII OpTraHAa y 3aPANJAHANM, KYUJAHH Kamafdica, paspaiaaanany,

SaHMHpra yJnaHraH aMnepMeTp sapaaiall Ba PaspANASHUII TOKHHM
kypcaragu (36-pacwm, a). .

AKTHB KapIIMAMKAH SasxupAaH (apK/M PaBHILAA CUFHUMJAH 33H-
MHpIArd TOX Kyuaanumaan 90° ra onnuuna 6¥manu. 36-pacm, 6 na
AABPHHHI GHPHHYM 4Oparufa Kydaanuu OpTa OOpranu yuyH Gy uoe
PaK IABOMHIA KOHAGHCATOD 3apANJAHAAM BA YHAATH TOK Myc6ar
KufiMaTra sra 6ysaau. Kyanauum maxcuman KHAMATra 3IpUINraHia

) sapsnnam TOKH HOAra TeHr GyJamu.

JlaBpHUHT MKKMHYM woparuaa KYy4JaHuW acra-CeKkHH Kamaitu6,
HOJAra TeHr 6¥su6 xonaiu. By maktaa KOHAEHCATOP paspsaA/iaHajiH,
Byuna cumaap opkaau yTaérran sapsAiaHnu TOKH KapaMma-KapiH
Aynanumaa Gyaanu. '

; HaBpuunr yuunum woparuzaa TeHEePATOPHUHT KJeMMajapHiaru
g KyT6/ap ysrapaiM Ba KyuJdHUIU SHA HOJNAAH SHr KaTTa KHfiMaTnra-
48 opTaiM. By BaxTaa KOHAEHCATOP AHA 3apAAJiaHany, GHPOK yHUHT
NIaCTHHANADHAATH KYTOJAaHUIN ¥3rapaan. Yan naacTunaga » MHHYCH,
yHT nuacTuHaza ,mioc® 6yaanu., Cumaap OpKaJH 3apANJAHUII TOKH
yra Gownafau. By TOKHMHT Kyuu KonjgeH-
CATODHHHI 3apANJIaHHLIH OXHPKHIA, SBHH
x =Uy 6yaransa nosra teur 6¥/116 KO-
A4,

Naspuunr Typruwuu woparmaa rene-
P3aTODHUHT Ky4WJAHMIIM KaMasiii Ba HOJTa
TeHr 6yiub Kosaxu. By Baktaa koumen-
Ca10p NNaCTHHANAPUHHN TYTAWTHPYBYH CUM=
/8p1aK siHA DPA3PAANAHHIN TOKH YTa Goul-
Jaigu. By Tox Myc6ar AyHanmmnaa 6y-
Aanu.

IleMak, 6Gup naBp KaBOMUZA KOHLEH-
CaTop HKKHM Mapra 3apsifaHagd, HKKH
MapTa DaspaNJaHANH Ba KOHIeHcaTophat

7 ysrap BN Tok yranu.. Konnexcatopuunr
BapsAJARUII B3 Pa3pAANAHHIUMAA 3aHKHP-
Aa TOK B2 KyuJaHuw ¢asa 6yiuua Gup-
6Hpura TYFpH xeaAMafid, TOK Kyd4/JaHuii-
aan 90° ra oamuuma Gyaaiu.

Xymon mynza#i xyaocara aHaAHTHK
fiyn Gunan xaM Keauwm mymiun) dapas
~—XuJahiuK, KOHI@HCATOPHHUHI KJI€MMaAaapu-

U -
ra Kyﬂugzjm CHHYCOHI8/1 Ky4JaHHlI Ge 36- pach. @ — cHPHMH
puarai GyJcuH. ) §arapypuan TOK saHXKHpH,
s ] 6 — TOK Ba KyuJaHHUI
U, =U,sinot + ¢, TpadnKaapy.
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dU
i=C W9= oCU 4cos(of + 9)

€KH
i =1I_sin (of + ¢ + 90°)

TOK yTanu.
By TOKHHMHF aMIJAdTyAacH

I =0CU,,.

10Kopuary TEHrAAMa CUFHMJH 3aHXKWUPAAIY TOKHUHT TEHFJIAMAECH
xuco6JaHanH.

U
Iy=oCU,=2¢ Y,
: 1 X

oC

By ndona Om KOHYHHHH wndonanapiau, OyHad Xc=—1é— KaTTaJlHK
w . .

Kapmuauk YpHuaa Typuban. By KaTTa/uK KOHAEHCATOPHUHE CHF H M
KapuWH/JAUTH Aeb aTaJafd. YHHHT §140B GHPAHIH '

1 1 C. . B
(X]=— =L CB8_C-B_B_o.
oC 1 K K A.C A

ra sra 6jaa-

XC=~l ra o=2r/ KUAMaTHH xyﬁcax,’Xc =

oC 2= fC
Mu3, Jlevak, CHFUM KAPLIWIHIK y3rapyBdaH TOK 4aCTOTACHTa Tecka-
PH NPONOPUMOHAJ IKaH. ,

Y3rapyBuaH TOKHHHT 4aCTOTACH KaHdya KaTTa G¥./ca, 3aHXKHPAATH
HOHIEHCATOPHHHT TOKKA KYypcaTraH KAPUIMJIMIA HIYHYa KHYHK GyJa-
IH.

KyBBaTHUHr OHMA Kuimaru:

P = iU = [ ,sinof - U,cosof = [Usin2of

6ynanu, 37-pacMaa KyBBATHUHT rpadurd TacBupJaHraH,
CHFuMJAH 3aHXHUDAATH KyBBAT HKKHJIaHraH dacrora OunaH ysra-

pub, rox mycodar P=12—1— MaKCHMYMra, rox IIyHAa# KaTTaluK-
[0V}

narn MauQuA MakcuMyMra 3pUIIUO Typanu.

Kyusnanumw opraérransa (AaBPHUHT Ou-
PHUHYM BA YYHHUM yoparuia, 37-pacM)-aexTp
MafiJOHHHHT JHEPrHsACH re’epaTop 3Heprus-
CH Xxucobura HOJAAH MAKCHMaJ

7 > W =C_l2jir_n=CUé; Wm___CUn

Y

m

Kufimatura opraid. Llynnaé xuau6, 3aHxup
37. pacm. Kyssar UCTEBMONYH PeKUMUAA HILNAHLK BA Oy pexum
rpadurH, KyssaTHHHT Myc6aT KMAMAaTHra MOC KeJajiH.
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[image: image318.png]CurHM/IM 32HKHPAATH KYBBATHUHT MaKCHMa/J KMHMATH PeaKTHB
KyBBAaT Ae6 aranaiu.

Q=U%C = W,o.

By xysBar renepatop Gu/IaH CHFMMJM Y3rapyBuaH TOK 3aHXHPH
opacHaa 3Heprusa ajMaudIl Te3/UrHHH XapaKTepJaiiu. .

Macana. Ysrapysuan Tok uactoracu 50 Ty 6yau6, KOHIEHCATOD
CHFUMH 5 MK Oy/ranfia KOHJeHCATOP KAPUIMJMTH TOMHJCHH.

‘ 29,5 Ou

2fC 2.314.50.5-10"

Eynm, X, =
6ynanu.

38- §. Varapysuan Tok 3aHKHpUAA AKTHB Ba
CHFAM KapmHJIHK

38-pacM, @, 0 Ra ¥srapyBuaH TOK SaHXHDHTA aKTHB Ba CHFHM
KAPUWH/MK KETMa-KeT YJIaHraHJard TOK BA KYWIAHHIIHHHT BEKTOD
ANarpaMMacH TACBHDPJAHTaH

Tywynapan 6yauiy yayn, TOKHUHT 60IUaHFHY (HAa3aCH HOJra TEHT,
FOPU3OHTAJ WOANAITAH BeKTOp GuaaH udonanananu (38-pacm, a).

AKTHB KAPIWJKKIAH TOK YTTaHAA KYWJaHuUl TYIUyBH U, 6yaa-
Au. By kyusaaHumuuer ¢asacH TOk asacura MoC KeJaaid.

OJeKTp 3aHKHP aKTHB KapIIMIMKIAH TAWKapH, X ¢ KapUIHIUCAra
Xam sranup. Jlemak, X, CHFUM Kapwuaurura sra 6yJran 3aHXup-
ra U,=1X, 6§ynanu. Busra mabaymku, KOHAEHCATOP 3aHXUpUAa
TOK XOCHJ KWJHUI y4yH 38pyp GyJraH xyujaHuin ¢asa XHxaTu/laH
ToK (asacugan 90° kefiumaa KoJsan, [HysuHr yuyH BexkTOp Auar-
pammana U, kyunanum BekTopu 90° kefMHAA KOJMAIMIAH KHJHMO Ky-
pHJTaH.

Hewmak, sanxup kremmanapupara xyuaamum U, sa U, sexTop-
JIAPHUHT TEOMETPUK HUFHMHAMCHra TeHr Gyauwn xepak, By Bekrop-
JIapPHH FeOMEeTPHK ycyJaaa K-
wub. §3 KaTTaJurH Ba AyHa- o

Ua=IR I
JHWHA GUIAH KYY/JaHHIIHHHT <

r A .
a I_T_{:J_T—‘ l‘—\—

a(pdeKTHB KUAMATHHM QHHK- 7 7
N0BYH U BEKTOPHHH XOCH. ¢ T
xuaamus, U BekTop ¢asa xu- o)

XaTuAaad [ TOK BEeKTOpPH Gu-
Aad Moc tywMafian. [ Beke
TOopH U Bekropunad ¢ Gyp-
YaKkKka wuJarapusab Ketanu.
[lly 6ypuax TaHF€HCHHH BeK-
TOp AnarpaMMajgau TONAMU3 Yc=/ip g
(38-pacm, 8):

Ue 1IX X 1 38-pacM. @ — JsrapyBuaH TOK 3aHMKHDHIA
tgp = —= L -_<c_1. 4KTHB Ba CHFHM KapUIHJIHK.
U, . IR R kaC 6 — TOK Ba KYUNAHHUINMHT BEKTOP
JHarpaMMacHd, 8 -— KapIIHJHKJAap
Bynnan tawgapu U Bek- yubypuars.
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[image: image319.png]TOPH Ky4YJaHHWIAAD yq‘6ypqarn ne6 araaysuu Oab TyFpr
Gypuakan yu6ypuaKHHHT T[UNOTEHY3aCH XHCOGAaHanu, Yubyp4ak-
#indr Oa kareru U, = IR ra, a6 xatets aca U,=/X, ra Teur, AbHH

U= U2+ U
&K
==/2R2+IZX 12(R2+X )

By TeHr/aMaHuUHI HKKa/Ja TOMOHHAaH KBaapaT WUJALHU3 quxapud
KYHHOACUHA XOCHJ KHJHIL MYMKHH:

U=1VR{ x2,

I/R“'—{-XC VRa ( )

Z=1/R2+X2:

6y epAa Z—3aHKMUDHHHT TyJa KapuuHaury ne6 arananmu,
By udona aktuB Ba CurMM Kapuimaukjaapura sra 6yarad ysra-
pYyBYaH TOK 3aHXKHDPH YuyH OM KOHYHHHWHT HPOAACHAMP.

L=y R?* + X% undopara xypa akTMB Ba CHFMM KapLIM/JHKJApHra

ora OYJAraH 3aHXHUp YUYH KaplMJAMKJAAD yuOypuarunm KypHUl MYM-
KHH (38-pacm, 6).

Kapwuiukaap yu6ypuaruiai 3aHXuapiard TOK Kyuu GuaaH yura
Gepuaran KyuiaHull opacuaard ¢dasanap CH/IKHLIMHH TONHMII MYM-
HHUH: -

OyHAaH
l=

R R
COS § = — == ——=————.
s VA

o V R4 X}

39 pacwm aKTHB Ba CHFUM Kapmmmx KE€TMa-KeT yJ/JaHraHia TOK
Ba KyuaaHuul gdiimMariapuduur rpadura Ttacsupaanrad. Iy xoa
YYYH KYBBATHHHr rpaguru 4d-pacMpa kjpcatuJirat.

39 pacM. Tok Ba KyunaHHHJAp 40- pacm_ Kyssar
rpadHra, rpadHry,
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[image: image320.png][I’padmx.napaaﬂ WYHH aHTHIl MYMKHHKH, JAGBPHUHC afipum Mo-
MEHTNADHAA 33HXHDINATH SHEPrus KAPWHJHKHHHT KH3uLudra capd
6ynand Ba 3n1exTp MallloH XOCHA G6yaanu JlaBpHHHT Koaran Mo-
MEHTHAA 3Ca4 3HEePrus KOHAGHCATOP KomJamajapuia Tyn/jaHajd Ba /

3anXupra ka#ranu. \AKTHB KYBBAT 3Ca HOJIFa TEHT 6}“f.na1m.j /

-

By wev v ey

39-§. S’arapyéqau TOK 3aHXHpHIA aKTHB Ba
) HHIYKTHB KapilHJIHK

Xap Kauialt raJTak aKTHB Ba HHAYKTHB KapIIMJHKKA 3ra 6¥.116,
6y KapuIKAUKAADHYW KETMA-KEeT yJAHTaH UCTeBMONuMAAD Aeb XHCOG-
Aamw Mymind (4+-pacu, ).

Texwnpunaérran aanwupnan i = /,sinot Tok yrantu ne6 ¢apas
KHIadAuK. 3aHXHD -KaeMmanapufard U Kyunasum akTus Kapuu-

JAMKAAr¥ Kydaanuw Tywysu Ounan (U, = IR) WHLAYKTHB Kapuiuauk-

Jard Kyd4aaHull TyWwyBH (UL =L%) HUHT AWFHH]MCHTE TeHT 6y.aa-

JH:
UsU,+Ur=iR+LZ

TekwnpuaadTran 3aHKHP YYYH TOK BA KYUJAHHUIUHUHT BEKTOp AHa-
CPAMMACHHY KYPHII MYMKHH.

: Fopuiontan ykaa mabaym maciutaG OuJaaH TOK BEKTOPHHH KV si-
MH3 (JHSpacm,‘ﬁ). AKTHB KapWMAKKAW 33HKUPAA TOK BA KyuNaHull
¢asa 6yiiuua Gup-G6upura TyFpu xenamu. LUyuuur yuyH aKTHB Kap-
UIH/IHKAA KYWIAHHI TYWYBH BEKTODHHM TOK BEKTOPH HAYHAAWUU
Oy#haab Kyamus,

VIHRYyKTHB 3aHXHpAa TOK kyuianHwaan 90° 6ypuakka opKana
Konamu. UyHuHr yuyn MHAYKTHB KADLIHJMKAA® KyYAaHULL TYLLyBH-
HUHI  BEKTOPDWMHM nuarpammana tox BekTopura 90° 6ypuax ocruaa
KysaMu3,

3anxupaarn ymymudi Kydianuwsu tonuw yuyn U, sa U, xyu-
JI3HULl BEKTOD/IAPHHH Kywamus, HaTuxana TOMOH/Aapu Teruwauya

41- pacM. @ — ysrafysuan TOK 3aHXHpHAa akTHB Ba
HHAYKTHB KapIIHAHK, 06 —— KyuwlaHHmjap y4bypuaiH,
8 — KapWWanKAap yuGypuyard, »
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[image: image321.png]U, U, Ba ymymuit U xyunanumau udonansosun AQObL kyuranuum-
Aap yubypuard xocua Gyaaau. By Tyepu Gypuaknum yuOypuakna
FHIIOTEHY3AHHHT KBAJApaTH KaTeTJap KBaApaT/IaDHHMHI HHFUHIUCHTA
tenr. LyHuHr yuyH 3aHXHUD KHCMJAPHUAArH yMyMu#l KydJaaHuul

U=y U Ul = IV R4 (oL = IV R* X,

6yHAall 3aHXUPJAATH TOK
1 c y

- VRI+ X} Z

6yananu, 6y epra Z—3aHXKUPHUHT TY/Ja KapLWHAHTH.

Bexrop aAuarpaMManal Kypuil MYMKUHKH, @KTHB B3 HHAYKTUB
KAPUIMJKK/M 3aHXHPAATH Y3rapyBuaH TOK Ba Kyuaawum dasa Oyiu-
ya Oup-Gupura TyFpu xesavaiiau. TOK kyunanumaan ¢ Oypuakka
KeAunaa Ko.Jagu.

Arap Tok GuJaH KyusaHuim opacuna dasanap cuaxuud Oypyaru-
HHHT KOCHHYCH MabayM Oyaca, cu/xul OypuardHW aHUK/IaW MyM-
- KMH.

Kyunauumaap yubypuarujard ¢asanap CHDKWLH OypyardiuHr
KOCHHYCH :

Smeﬂmaﬂm.

bmzmz.MmmcE:axxamu yu6ypuaruaaHn xaMm TOK Ba Kyd4JaHuul Opa-.
cuaary (asanapHUHr CHXHW GypyarvHH aHUK/IAW - MYMKHH (41-
pacm, #).77 -

Macanxa. FaatakHudr akTuB Kapuwuaurd 7 =7 OM, HHAYKTHB
Kapmuanrd Xy =24 Owm Gyaca, FaiTaKHWHT TYaa KapWH/IHIMHY
aHMKJaHT.

Eanw. Z=y P+ X2 =V 77+ 24 =25 Om.

40-§. Y3arapyBuaH TOK 3aHMHPHAA AKTHB, HHAYKTHB
Ba CHFHM KaplIHJHK

42-pacM,-@ fa TacBUpAAHraH R aKTHB KapUIHIUK L YHAYKTUB
KapIHAK BAa Xc CHFMM KapHIM/IMKIAH HOOpAT oy Atu¥yseap VA
TOK 3aHXMPHHU TeKWHPaMAHK.BaHmupra OepH/ral KyT/JaHull ax-
THB, MHAYKTHB BAa CHFMM KapUIM/HKJApAArd Ky9AaHHUJIAp TYuWlyBH-
HUHI HHFMHAMCHAAH ubopar Oyaaiu:

U=Ua+ U+ Uec.

AKTHB KApIIMAAKAA KYYJAHMU TYIIyBH

Us= IR,
VIHAYKTHB KapUIKAHKAATH Ky9iauuil TywmysH -

T . - Qh“\eh.

A8 Cea .
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[image: image322.png]CHFUM K8DUIHJMKAA KyulaHHLI TYWyBH

U711+

: oC

Ywby xyunauummaap yaynu BEKTOp 1Ha-
rpaMma Kypamus (42° pacm, 6). I TOKHH ro-
PU30HTaN YH3HK Tap3uad KOHJAIWITHPUO Ba
TOK HYHANHUIHAA KYu/JaHHIIHWHT AKTHB Ta -
Kua 3TyBuHCH Uys Hu KysiMu3. By kyunanum
a3acu KHXaTHAZH TOK OMAGH MOC Kenand.

KyulaHWWHUAT WHAYKTHB TAIIKMA 3Tys-
uncn Uy nv dasa xuxaruaan toxaan 90° og-
IMHA2 GY/afuraH, KYYJIaHHLIHHHT  CHFUM
TaWKua aTyBudcn Ue HU TOKAaH ¢asa xu-
Xatuaan 90° opkaga Koaazuras Ku.au6 Ky-
. pamus,

OAB 1yrpn Gypuaxau yuGypuak akTus, Amwumcz.mamml s,
MHLYKTHB B4 CHFAM KADIIWAHKAApHTa Sra  MUUKHS garapysyan
6yaraH, kerma-ker yaaurawu 3aHXHMD YUYYH TOK 3aHXHDH, 6 —
Kyunranuwaap yubypuaru ne6 ara- BEKTOp  JHarpaMMa.
nanu. AB karerw Ur wnnyxkrus Ba Uc curum
Ky4aaHnHWAapHuHr nacaduuaapn afiupmacuuu ake srrupanu. Ua, Uy,
Uc Bexropaapunar F€OMeTpUK HUFMHANCH, 3aHxupra Gepusrau U
Kyd/1aHull BEKTOPHHH X0CHA Kuaagd. Ux sektop U KY9JAGHHUIHUHT
PEaKTUB TalIKHA 9TYBUHUCH. R
OAB xyunanuwaap yubypuarnian IMucarop Teopemacura myso-

ug

U=y Ui+ (U —Uc)*

6yaanu., _ .

AKTHB, HHAYKTHB Ba CHFUM KapUmuinuKAM §3rapyByaH TOK 3aH-
HKHPHHUHT YMyMUIl KApIIUJBCHHK aHUKJafAMu3, Byrusr yuyu ioko-
punaru udonara U,, U, Ba Ug KyulaHHIIAAPHHAT KuAMaT/apuuy
RYiiuG &samus:

U=1VR + (X, — Xc),
6yHaaH

J— v v ’
. VRIH (X =Xt | 2
By ndona ysrapysuan Tok 3aHXHUPH y4yH OM. KoHyHuHU udojaa-

Jainn. Bynna Z—sanxupunsr Ty/1a KapUIHAWTH.

z=)/ my (oL == ) =V T H =%y

uponara acocsanu6 KapuHu/aukaap yu6ypyarusu Kypamus (43-pacwm).

Kapuruauiaap yubypuaru. kareraapunan 6upy R—akTuB Kapmy-

A=
JNHKAAH, :_Exz.*:n;/wvmmﬁ:w KapIuauK ol — Fq AaH u6opar.
. w
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[image: image323.png]Tox Gunan ky4naHum opacuparu dasanap CHAe
KU OYPYAaTWHH TOUHMW YYYH KAPWHJHKIAP YU
Gypuaru (48- pacM) Jam ¢ofinananum MYMKHH!

3

oL — .
Cos 2, sin ——-’-Y-t - °C
P Z’ b4 Z’ ch_R R

Maskyp dopmynanapaan ysrapypuaH TOK 8aH-
JUDJIAaDHHH XHcoOaamja dodAasauunagu. -

43- pacu. ""'Macana. AxTuB Kapwuaury R =10 Om-pa uH-
K;géﬂyﬂl;l;gap . RyKtuB Kapwuaury Xp =157 Om Gyiran raa-

. TaK. gacToracH f =950 I'u 6yarau ysrapysuan TOK
R MaHbaura yJaHrad.

Fanraknan jraguran tok 5 A 6yica, Kyfuzaruaap aHug/JaHCHH:
a) 3aHXHDHHHT TYJa KapLHAHIH;

6) FaiTaK KJEMMaJapuiard KyulaHuII

B) FaATaKJaru KywiaHUl TYIIYBH;

') FAJATAKHHHT HHAYKTHBJIHTH}

L) TOK Ba KywJawhiu opacunaard asanap cumkuml 6ypuaru.
Eynw,

a) Z=yVR*+X%; Z=vy10* + (15,7)" = 18,6 Owm;
6) U=1Z=6-18,6=111,6 B;
B) UL==[XL=6° 15,7=94,2 B;

XL 15,7 .
r) XL=2TZ‘L, ll,o= nr 62850 = 0,05 T'n;
11) Cosp = E = 1—8-3' =0,538

41-§. ¥Y3rapyBuam 10k 3amxupHra mapanien yJaaHrau
KapuIManKiap

44-pacMm, @ na ¥SrapyBuaH TOK 3aHXKHDHTA napajes YJaHraH
HKKHTa HHAYKTHB Fa/JTaK TACBUPJAHTaH. Xap GUP HHAYKTHB FAJATaK-
HHHI aKTHB KAPIUH/MKJA4PW Iy BAa r, HHAYKTHB Kapluuaukjapu Xy
Ba Xy naH ubopar.

BupHuHYM FanTakHUHF TYJa KapIUH/HCH

— 2 | 2
Zi=vr? Xz,
VIKKHHYH FAaNTaKHUHT TYJa KAPIUMAMIH
/
Zn B V f% T X2L’ .

Farrak xnemmanapusard kyuaanum 3amxup kaemMmanapura Ge-
pHJIraH KyuJaHHIUra TEHr.

Xap 6up raartaxaard ToxkHH OM KOHyHHra OHHOAH TOMMII MyM-
KHH

U U
I, == Ba [,=—.
=7 1=



[image: image324.png]44-pacM. a — napaanen ynamran 3aHXKHp,
6 — 3aHXKHDRATH TOKHHMHT BEKTOp JHarpaMMacy.

N

By Tenraukaapaan xyHunaruua XYJ0Ca YHKADHII MYMKHH: OyH-
dait Fasmakdazu mapmoxsanean mok MAapMOKKURZ mYaa Kapuiu-
Auzdza mecxapu nponopyuoxas 63.iadu.

Xap Gup rantaxkaaru TOK Ba KyY/IaHHWHUHT (Dasasap CHAKHLIK
Ky#unarn MynocaGataan ¢ofnananu6 TomuAamu:

N

cosg, = L; cosp,— T2
P = 21 3 Py = 22

Tox Ba KyusaHumHUHP Gba3anap CHIXMIIH Kanua KaTTa 6yca,
PEAKTHB KApIIHIHK LIYHYA KaTTa OY.aann.

Texwupunaérran yarapysuan TOK S8aHXHpHra Kupxropuunr Gue-
PHHYH KOHYHHHHM TAAGHMK KMAMG 33aHXHMPAALH YMYMHH TOKHH BEKTOD=
/IAPHH TEOMeTPHK KYIIHW #i{1u Guaan aHHKAALL MYMKHH (44-pacwm, 6).

Topusonran ykka macmra6 6yAnua U KYu/NaHHW BeKTODHHH Ky~
Mu3. Fanraknarn Tox xyuaamumnan o, 6ypuakka opkaxa KoaaidH.
{y TokHuM Kyuaanuw U jau ¢ 6ypuakka, /, TOKHH 3ca ¢, Gypuaxka
(apK xuan6 mohaawTupamus. '

3anxupraru ymymutt / tok /, Ba I, TOX BEKTOPJAPHHHMHI HUFHH~
Aucunan néopar 6ynamu (44-pacu, 6).

YMywmut aktus ToK TAPMOKIArH AKTHB TOKJASPHHHT HHFHHAMCH=
ra Temr:

I, =1cos¢ =1, cosp, + /, COSP,.

Wynunraex, ymymu#t peaktus 7ok TADMOKRArH PEAaKTHB TOKJape
HUHT ANFHHAMCHIAH U6OpPAT:
Iy = I sing = /; sing, + I, sing,.
Dunu oKopuaaruaapra kjpa YMYMHE TOKHH TONa OJlaMH3.

[=V 4T

YuMyMufi TOKk Ba Ky4AaHHmEMHT dasanap cumxnw Gypuaru (44-
pacM, 6 na) kypcaruaran,

Macana. Ukkura MHIYKTHBJHK FanTaru §3rapyBuaH TOK TapMo-
FHrd napannen yaanran. Bupunun raaTakmunr. uHAyKTHB Kapiluu.au-
rv 50 Om, uxxuHuncuunku 10 Om Ba Y/ApHHHT aKTHB KapIUuM/AHK-
JIADPH MOC paBHLIAA

5-2230 65



[image: image325.png]R, =20 Om; R,==45 Owm,

a) GupHHYM FANTAKHUHT TY/a KapUIHJIUTH;

6) MKKHHYH FAATAKHUHT TYJa KapLIHJAWCH;

B) FanTakwapra Gepu/rau KyuyJaHuL;

F) MKKWHYH FAATaKAarw TOK KY4H;

n) 1, Ba I, Toknap opacHaaru dasanap CHIXuw Gypuaru;

e) samxupaarn ymymuft Tok, / Ba U opacuparn ¢asansap cuj-
Muw 6ypuaru TONHJICHH.

Euaw.
a) Bupunud FanTakHuHT TyAa KapuuJauraHe gyAuzarn udosa-

AaH ¢doRtaananuG TOMHIN MYMKHH:
Z,=VR+X} =V 20" +50* =538 Ou;
6) WyHHHTAEK, HKKHHUH FAJTAKHUHT TYAa KapIIHAHTH
Z?=1/m=1/m2=46 Om;
B) U=1-2,=2.53,8 =107,6 B;

r) U=12,,
6ynnan [, = Z%== %%B == 2 3A;
) cos ¢, = §:=5%==0,371 éku o, = 68°
COS §,= % = ;—2 = 0,978 éxn ¢, = 12° .

e) aKTHB Ba PEaKTHB TOKJap
[,=1 -cosp;=2-0371=0742 A;
l,, =1, cosp, = 2,3-0,978 =224 A,
I, =1, sing, = 2-0,927 = 1,85 A,
ly,= I, - sing, = 2,3 0,208 = 0,478 A,

6ynnaH
I =1a+ 6 =0,742 42,24 = 2,98 A,

Tapmoxnanmaran 3aHXHDAArTR TOK
=V T+ 1= V' (2,98) -+ (2,32)*=3,78 A,

9
cosp = 17=§T§ = 0,788,

v — 38°,
42-§. Kydunannmaap pe3oHaHCH

KerMa-KeT yJ/aHraH akTHB, HHAYKTHB Ba CHFMM Kapuliiukin ¥a3
rapypqad TOK 3AaHXHPHIA KYUMAHWIAED Ppe30OHAaHCH pyA Gepuwwn
myMmkun (42-pacMm, @ ra Kapasr).
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Pe3oHaHC nalTUAa HHAYKTHB Ba CHFUM KapUIAJMKJAAPHIATH Kyd-
JAHUINAAD 3aHXHPHHHC yMyMuH Kyusawuwmd U jpaH aHua karra 6y-
Jaju.

XL  HHAYKTWB KapIMJAHK X¢ CHFUM KapIIMIMKKA TEHr, sSbHH
Xy =X¢ O¥arauja kyu/jasuwnap pesoHaHcd 103 Gepaju:

X, =lol; Xe=1-\.
og

3anxuplaru TY/1a KapIIWIMKHHHT KUAMATH aKTHB KapUIHJRKHAET

MHK0pHra TEeHr 6yJafu. Arap 3aHKUDHUHT AKTHUB KapLIHJIULH XKYe
Aa Kuuuk OyJca, 3anXMpAardH TOK HUXOATAA KYynalub KeTand. -
 3anxupra KeTMa-KeT yJaHraH Xap KafiCh KapluuauK KJaeMmana- |
pHAary Kyuy/JaHuml TOK OHJAH KapWMUJAHKHUHI KynafTMacHra TeHr

6ynanu. Jlemak, TOk OPTHG KeTca, KOHAEHCATOP XAMAa FAJTAK KAEM-

Manapuiard Kyd4/JaHUIl XaM HMXOATAA OPTHO KeTHIIM Ba 3aHXHP

KJeMManapura Oepuaran yMymuil KYUJAHUIIAAH aHua IOKopu 6y~

AUy MyMKHH. KOHA€HCATOp KM FalTaK KJAEMMAaJapHaa UyHYalHK

Karra KyyJanHil Daino OyMWH H3OJALMSHHHT TEIIHAHIINIA Xa&Maa
9JEKTPOTEXHHKA KYDPHJIMAJAPHHHUHT HILJAAH YHKUIIHra ca6ab Gysanu.;

~77 4P~ paCMIa KyuAaHUIL/AD Pe3OHAHCH NARTHAArM BEKTOPJAap Auar-

paMMacu TAacBHpJaHraH. 3aHXKHPAA Pe3OHAHC Gyaumura ca6ad 6y.aa+
AMIaH 3JEKTD YaCTOTaCH BAHXHPDHUHT PEe3OHAHC Ya4CTOTacCH
Refinnanu, Kyduparu

1
— A p—
)(L /Xc ol - 0

GOFIRHHIAAH 3AHNCUPOQ KYLAQHUULAAD PE3OKAKCH COOUD Oyaumn
Y4YH UHOYKMUG KAPULUAUK CUFUM KADULUAUKKA meHz OYALmlL Ke-
PAaK Oezar XyJ0Ca YHKALH, ABHH:

(I 0 = —,

¢ - - (1)
Exu 6omxaua aiitranna KyUY/aHHIIAAD Pe30HaHCH G§aHIIK yuyH TY-
Ala PeaKTHB KapILHJHK HOJrAa TERr GYJHIIM KepaK:

QM?L.L""J) Tyte &opu,, .
= Pegan 40

N -

45- pacM. 6 — xyUnaHHILJAp Pe3OHAHCH NafiTH mary BEKTOp Auarpamma,
6 — R, L Ba C napaanen yaaHraH 3awsup, s — TOKJap pe3OHAHCH .
nafitazary BEKTOp AHarpamMa, B =G
Vv .

* i B . 4 .
5 i f{ v e . . L e L;“l ) " e 20§ 4 O e ’6‘7‘ X
= h SN |

. S o o



[image: image327.png]Kyunaunuinap pesonancu mafituaa TOKHHHT O6ypuyak 4aCTOTACHHH
aHuKaaw yuyu (1) HomaHMHT Xap MKKH TOMOHHHM ®© ra Kynafita-
pu6 E3amu3:

SN““

SMN. = l—.“ l~n
C LC
3737

1

. vIic’

6y epaa o — Gypuak 4acToTacu (pan); L — unnyxrusauk (Cn); C —

curuM (). (2) nponara kjpa samxupuaru TeOPAHHIIHHHT PE30HAHC

YaCTOTACHHH TOMHII MYMKHH:
. . f= 1

2r 2n VILC '

6yuna f— pesonanc uacroracu ('w).
Hemay  y3eapysuwan mok sanxcupudazu MaHCOypuil mebpaniuu-
L AGp HACMOMACU 3AHNCUPRUNHE XYcycuil mebpanuuiaap wacmomaci-
2@ MOC Keaul KOACA, KYYAQRUUWLAQD PESOHAHCHU cooup 6yaap sxan.
" Macaaa. ¥srapysuan Tox BaHXKHDUTA WUHAYKTHB FaJATaK XaMmnua
KOHAEHCATOP KEeTMa-KeT YyJ/aHraH. ﬂm\_._.mxzx-:, aKTHUB KapmuJjanru

2 Owm, unaykrusauru 0,105 T'n ra, KOHAEHCATOPHUHT curuMu 107! @,
3anxupra Gepunasuran Kyunaunm 110 B, tok wactorack 50 ' 6ya-
€8, 33HXHPHUHT TYJa KAPWUAMIHHH, SAHKHPAATH TOKHM Xamja Faji-
TAK BA KOHIEHCATOP KJEMMaJaPHIAATH KYUYJAHHIIHH TOMMHT.

Exuw. .

1) FaATaKHUHT MHAYKTHB KapIIHJHTH

X, =0l =628 fL—=6,850-0,105=233 Owm

oW =

(2)

2) KOHLEHCATOPHUHT CHFHM KapUWH/HCH
1 1 1

k T mem TS m—————

¢ e onfC 6,28 - 50 - 10~ *
3) 3aHXHDHHHT T¥/aa KapiHIUrCH
Z=)Yr+ (X, —X ) =V2+(33—32)0 =22 Ou;

=32 Owm;

4) sauxupiaru Tox

6) FaaTakHuur 1yJaa KaplW/HT K
Z=) rt 4 x5 =V2¥F 33 =33 Ou;
6) ranTaK KJeMMaJapujard KyuJaHHII
U,=1Z,=49.33 = 1620 B;
7) KOHAEHCATOP KJeMMaJapuiari KY4JaHHII
. Ug=1X,==49.32=1570 B.




[image: image328.png]43-§. Tokaap pe3oHaHcH

MunyKTHB Ba CHFHM KapUIMJAMKJAD Mapaine]l yJaHTaH Ysrapyse
yaH TOK 3aHXHDHHH TeKwHpaiauk (45- pacM, a).
WMuayktusankaary /, Ba curuMaaru [, Tok/aap Tenr Gyarauna

TOKJIaD Pe30HAHCH DY OGepHilH MYMKMH,

Toxnap pesoHancu MaBkyX GYArasia saHMKHPAArH YMyMufi TOK
aHua kam Gyaamu. MuaykTHBAMK Ba CHFHMpaH yMyMufi TOKAaH aHua
KkaTTa O6yAran ysrapysuaH TOK yTaku.

3a"KHPHUHT KAeMManapuiard Ky4JaHHIU CHHYCOMAAA Oyarania
GMPHMHYH napas/eJ TapMOKNAar# — FAATAKAArH TOK KyHujaruya Gy-
BEVH ~

tg ey == .
TeHr 6y/raH ¢, Oypuakka opKafa Koaaiu.
Fasrakaaru TOKHMHI aKTHB TAUIKWJA 3TYBUHCH
Ial = 11 Cos So];
PEaKTUB TALUIKHJI STYBYHCH

lp =1 sing,.
Mikkunuu napasnen tapmoxiars — KOHIEHCATOPAATH TOK
U U
12 = X—L- = ——l— = U(!)C'=Ico
wC

dasa 6yanua Kyunanumzaan 90° ra warapu,iaé Kertas.
YMyMmuit TOK TapMOKZArH TOKAAPHHHT TFEOMETPUK HHFHHAMCHTA
TeHr 6Yaamgu:

1=1/13+13,
6yHza ‘
1a=/lp; Ip=IL—[C=Ip,_Ip,'

Tox Ba xyusanmin opacumaru ¢asanap cunmxmw Oypuard Kyfunaru-
4a TONHJAAAU: -

tgg = -2 —t”le
1, 1,

YMymuh TOK [, >/, 6yarania KydaaHuinan ¢ Oypuakka Opka-
Aa Koaumu €xu [, <[, 6§aranaa wiarapunab keTHIIM Ba HHXOAT,
I, =1, 6§aranpa Kyuranum GuJjaH 6up ¢asama {arapuiid MyMKHH
(45- pacwu, 0). :
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[image: image329.png]1, =1, 6yAran X0nja 3aHKHPAA TOKJAD DPE30OHAHCH conup 6y-
JAanH. :
Pesonanc nafitunarn ymymuft Tok

IsY T¥G=1,

Toxnap pe3onancHia 3aHXHPHHHT TaPDMOKJIaHMAaraH KHCMHIATH
TOK MHHHMAJ KHAMATHrA 3PUWTAHK YUYH yjaruy CUMJAapuaary Kys-
BaT HCpodH xaM muHuMan GY.aau. TADMOKHM TOK GHJGH TABLMUH-
JIOBYH TOK reHepaTtopu yuyH ¢ =0 éxx cosq = | 6yaranaa Kysaai

WIAPOUT APATHAALK. AKTUB BA WHAYKTMB KapUIMIHKJAApra sra 6yarau
8aHXKHPra KOHLEHCATOP yJaHCa COS ¢ OpTaiu.

C CHFHM/M KOHAEHCATODP aKTHB KapIIUJIUry 3bTHOOPra ONHHMAR~
Auran napaxala KMMHK GYAraH uHAYKTHBAMK L Guaau napaJJaen

yaaHca (R =0), reHepaTopHUHr KYuJdanuLy CyTYyHJal HHLYKTHBJHK
Ba C CcHFUM TapMmoxaapura ysatuJan,

UnnyxruBaukau Tapmoxaarn ok

Wonyxrusank L wu Ba curum. C uu Inynnai TanaafiMusku, GyH-
za /, Ba /., Toxnapu TeHr 6YACUH, SbHH

LA UoC.
ol,

Bynnan xyfunarunapuu awukaaiimus:

1 Ba f— 1
VIC @y IC’
By uwacrotasap xycycuit pesomamc yactoTanap ne6 ara-
Janu. .
Curuman samxupna I, ok U kyunamumaan (hasa xuxaTHAaH
90° onnuuna 6ynanu, WHAYKTHBAMKIM 3anxnpaa sca /, rok U kyu-

JaHUIIAAH ¢asack Gyiinua 90° Gypuaxka opKaxa Ko.aau.
/. Ba [, ToxkaapHuHr KuAMaT/IapH TEHr Ba WHyHaJMLIapd Kapa-

Ma-KaplK Gy/JraHn yuyH 3aHXHPHUHT TAPMOKJAHMACAH KHCMUAA TOK
HoJra TeHr Gy.rapu:

w0=—_

GopMyJIalan TOKAApP PE3OHAHCHHMHI IApTH KYYJAQHUIIJAAD DPE30HaH-
CH WAPTHra ¥XMALIHTH K PHHHO TYpUOIH, 3aHXUPHHUHT TAPMOK-
/@HMarai KUCMHAA T§/a pe30OHaHC BAaKTHAA TOK' HOJra TEHT GYaranu
yuyH napajien ynauraH MHAYKTHB/IMK BA CHFMMHMHT GHPTa/MKA4ru
TY/1a KapUIHJHTH YeKCH3 KuiMaTra TeHr 6yaanu.

Arap KOHAEHCAaTOp GHPOp KyuJaMwrada sapsilaHca Ba HHLYK-
THB FaATaKkka yaauca (45-pacum, a ra kapawr), ynaa énuK KOHTYPAAH
TOK JTajH Ba KOHAEHCATOP FaATaK OpPKA/IM 3apsACH3JaHAAM.
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[image: image330.png]BexTop auarpammanas (45- pacM, 6) x¥punuG Ty puOAUKH, HH oY K-
THB/MK Ba CHFHMAA TokJap ¢dasa 6yAnua ¢ = 180° Gypuakka cua-
xurad 6yaanu. Bynna Toxnap pe3oHaHCH BaKTHAR YMYMHH TOK HOJ-
ra TeHT, 3aHXHUPHHUHT T§/Ja KapUIMJAHCH 5Ca 4eKCH3 KaTta 6yaanu.

XaKuKaTaa 5Ca TOK Xyaa KHuMK OYJax¥, GHPOX woara TeHr
6yamafau. Acauaa 6y TOK reHeparop GepaauraH Ba KOHTYpAarH
3HEPTHA UCPOPUHM KONJAHAMraH aKTHB TOKZMp. >

Macana. Kyunannumn 380 B 6yaran yarapysBuan Tok TapMorura
¢daszanap cuaxum 6ypuard ¢ =30° 6yarauna 10 ‘A Tok oJaaurad
9/eKTp ABHraTe]u yjauran. Kyujamuwr Guaan Tox opacuaaru ¢asa-
Jap CH/KHLI Gypuars HOAra TYIUHLIM y4yH ABHTaTe/]ra yJAaHajuraf
KOHAEHCATOP CHFHMH KaH4a OYJauIuH Kepak?

Euuw, KonaeHCaTODHHHr CHFMMU KYHHAATH TEHrAHKAAH TONHAANHS

UeC = Isin ¢,

6yHAaH
Isine
olU "’
o=2nf=2. 3,14 + 50 =314 - sin 30 =0,558.
10 . 0,558

C=

44-§. KyBBat K03hHIUHEHTH Ba YHHHT aXaMUSITH

l'eneparop HOMHHAA KyuJaHHUI, HOMUHAJA TOK OWian uiInaranaa
YHHHT KyBBAaTHAAH TyJAa Qofnasasuiagu, By xonna resepatop y3u-
HUHD TY/ia HOMMHAJN KYBBATHIa TeHT GY/raH 3uT KaTT4 aKTHB KyBBaT-
ra sra 6yJaanu:

. P,=U
a ng cos @, Vo - o
6y epaa U, — reHeparopra Gep#yaiuraH HOMHMHAJ KyBBAT; [, — EHE-
paTOPHHHI HOMHHAJ TOKH.

Newmak, ¥srapyByan TOK 3aHXMPHUAATH KYBBAT TOK Ba KydJaHHUI-
HHHT HOMHHAJ KHHAMAaT/apura xaMAa TOK Ba KYyYJaHHW opacuiparu
¢asanap cumxum Gypuarura GOFJIHMK 9KaH.

AxTHB KyBBAT COSp I'a NPONOPUHOHAA OY/AraHJUrHAAH KyBBAT-
HUHF KaMadWIK €KM COS ¢ KaMaiuiud TEHEePATODHHHT KyBBATHAAH
TYaa doiigananuaMat Koauwmura ca6al Gyaaau,

Arap ucrebMOMuH A0MM GHD XuJ aKTHB KYBBaT Ba GHp XH.1 Kyd-
JaHHW GHAAH, AEKHH TYPJAW COs ¢ aap OuiaH wulaadrrad Gyaca, y
XO/MAa YHMHT TOKM COS @ ra TeCKapy npomnopuuoHan pasumpaa yara-
pu6 Typamu. Macanan, cos¢ kamadrawia HCTEHMOAYH ONAETrAH TOK
opTaliH. :

AxTtuB KyBBaT GuaaH HINAAGTraH 3HEPrUA UCTEHMONUHCHHHHT TO-
KM KYY4JaHHII y3rapMarad X0MHa COS¢ ra TeCKapH MPOMOPLHOHAA
yarapanm:

u



[image: image331.png]N
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}
:
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JleM8K, COS¢@ BHEPrHA HCTeBLMOJMYHCHTa Gornuk Oyaran xosaaa
KaMaica, TOK KyNasnu, CHMJSDAA TOK MAHOGRHHHHT KH3UIIH TYy-
¢afan ucpod 6yranuraH KyBBaT OpTafH.

KyBsBar kospduunentn xuuuk 6yaranna reseparopsapHuur Ged-
TUJGHraH KyBBaTHIAH T§1a GDOARANAHMIN MYMKHH GYIMaiAiM, HKKHH-
UHAaH 5ca sHeprus k¥n ucpod G6yaaam. Ly ca6a6au, onatxa, Ky-
PH/IMANHHT COS @ CHHM MYMKHH Kanap / ra AKMHJARIITHPULIra XapaKaT
KHJ/IHHAJH, -

DHr Kyn TapKairad ysrapyBuaH 3/€KTp "IBUTATE/JApDHAA (aCHH-
XPOH ABMrare/Japia) COS¢ yJapra yaaHran Harpyskara GOrJaHK GV -
JafH. DAEKTP NBHTATEJIM HATPY3KACH3 MINJAranaa YBHHT KYBBaT KO-
sp¢uuuentd 0,1 — 0,3 ra, HoMuHan marpyska 6uaam MmJaran BaKT-
Aa sca taxMuHaH 0,8 —0,9 ra Teur 6yaann.

JleMax, COSp HEHT OPTHIIH XBHTATEJLIEP HAT PY3KACHHHHT OPTHIUHHH
Tanab STaju. YHAaH TALIKADH, COS@ HW OPTTHDHII YUYH JABHraTes-
Aapra napajijes KHaAuG KOHLEHCATOPJap yJaHalM.

DJIeKTp ac606MaPHHHHT KYBBAT KOS(DMHIKHEHTHHK OPTTHPHII X&JK
XYXKaIMrH y4yH KaTTa 8XaMUATra 5ra, UYYHKH COS¢ OPTTHPHICA,
TapMOKJAapAa Ba reHepaTop/apaa‘ucpod GyaauraH Kyn MHKAOpAAr
SJEKTP SHEPrMfHH TeXAITra Ba reHepaTOPHWHI KATTA KyBBATJAPHAAH
AXIWHPOK (oAAaNaHKIIra HMKOHHAT TYFHUJAIH.

Mawm/saKkaTHMH3 SHEPreTHKA CHCTEMaJapiia KyBBaT K03¢duLKReH-
TuHy 0,01 ra ommpuwn xap #inau 500 man. kBr-coar SJIEKTp 8Hep-
THACHHH TeXail HMKOHHHH Gepaid.

S

N 93. L

(V_B OB, Y4 ®A3ANINTOR

(45-§. Y4 ¢dasaaum TOK Ba yHM XOCHJA KHJHII ) ' C{; o

26 Yiyauul TYwypietey -

Bup xua qﬁgomnn, ¢asa Oyfinua Gup-Gupura nucbatan CHJIKH-~ ¢
TaH Ba GUTTA SJEKTP SHEPrHS MAHGaUAA XOCMJ KHIMHANMIAH CHHY- |
COMNAN 2/IEKTP IOPHTYBYH KY4 TabCHPHAS 6yAran GHp Heua 3BAEKTP :
SaH)XXHD GHPraivkia Kyn $asaiu TOK CHCTeMACHHM TAIUKHJ KHAALH. '

“%.°¥4 (asaim TOX CHCTEMAaCHHH Kyn (asaJu TOKHHHT XyCyCHit XO-

A7H Ae6 Kapam MyMKHH.

M. O. Jloanso-Ho6poBoabCKHil yu (as3ain TOK CHCTEMACHHH HX-
THPO KH/AraHHAAH KEeAHH §3rapyBd4aH TOK OYTYH AYHEAA KEHr Hil=

- JMatuaanurad Gyanu.

'

3

Yu dasanu TokHuHr GMp (asasM TOKKA HHCOATaH KyHuaard ad-
3aJIMKAADH Gop: : , /

1) saexTp ysaTMw JunEsnapuia paHrad Meraanap 25% raua
TexaJjany;

2) yu (asaJn MalIHHAAPHHHT TYSHJIHIIH COARA, €HIHJ, ap30H
,Ba HUI YHYMH SIXIIH; _
i1 (3) 10MAY3 ycyauAa yaa6 XOCHA KHAHHAAWTAH TYPT CHMAM CHCTe-
Ma¢Gy-APAH-XOANA HKKHTE HII KYUYJIAHHIIM GYaaiu. .

IOK sapu Ba uactorasapm Gup xua xamaa GOup-GupHra HucGa-

T8u Qasa 6yfnya 1/3 maspra CHIKHraH YuTa SJEKTP SaHKHPHUHT |
TynJaMH yu ¢asasu cncrema.ge6 aranaid. /
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[image: image332.png]Y4 (hasanu CHCTEMAHH TAIIKHJA STYBUH AfiDHM- 3aHXHPJAAD YHHHT
dasanapu aehunanu. Cummerpuk yu ¢asaan cucremana JSIOK
nap ¥sapo ¢asa 6yauya TeHr (120° ra) CHJI)KH}'aH O6ynann.g %, ¢adc,

—=—¥y4 ¢a3aau TOK SHI COAAA TeHepaToOpu (€®’pacm, a) 6up’ pasaan 4
reHepaTOpAaH LMAMHAD afinanacu 6fina6 Gup-Oupura HucGaTaH 120° 4
GypuyaKkka CWIKHFAH Y4Ta Uy/FaM KOMJAITHPHATAHINrH GHAaH dapK .
Kuaaau. [eHepatopuuHr gyaramaapw dasanap ned amnanu.@(jf pacm,

@ fa ctatop uyaramaapununr yuaapu A, B, C xapdaapu Guaaw,
oxupaapu X, Y, Z xappaapu OunaH Gearujianra.

Yy ¢asaau TOK reHepaTopd POTOPHHMHI KOHCTPYKLHSCH 3Ca GHp
dasany TOK reHepaTopH KOHCTPYKUHMACHHHHT XYLAM Y3HLup.

‘Porop afiaHrania xamma 4uyJFaM/aapaa yactota Ba amIIMTyAa-
aapu 6up xua Gyaram JIOK aap xocun 6ynann, ammo Gyaap ysaa-
PHHHHT MaxcMMyM KuiiMaTura GHp BAKTAd 3pHIIMARIH. Makcumaa
SIOK poTtop wuMoNu#l KyTOMHHHI MapKasd uyaram GOWMAAH YTraH-
na xocua 6ynanu, ne6 xucobJacak, UKKMHYM 4yJaFaMia 3ca ywa
aynanuwaars JIOK Huur Makcuman xuiimarra spumuuin porop 120°
6ypuaraHia, yYHH4d 4yJaFaMia sca yiua AyHanMdIAa pOTOp UyAFraM-
ra uucbaran 240° 6ypusrasaa 103 GepUUIMHA KYPULI OCOH.

Afinanu6 TYpraH POTODHHHI MArHHT OKHMH CTATOPHUHI Fa/TaK-
JapuHU GUpHH-KeTHH Kecub YTHO, yJiapAa BakT XKHXATHAAH 1/3 nasp-
ra, nemax, ¢asa xuxarunan 120° cumxuran yura DIOK Hu nHAyK-
nuaaad . ’

) . : .ei = Em. sin w#,
' e;=E, sin (ot — 120°),
es = E,, sin(of — 240°).

- Bynna e;, e, Ba e; — afipuM uyaramaapaa xocun Oyaran IDIOK

AGDHHHT OHWA KmAmataapu; E,, E, sa E, —aipum uyiramaapaa-

ru DIOK napHuHr amnautyia gufiMataapu. Ydurta q9yJFaMHUHT Ty3H-
aumpu 6up xua, DIOK napuunr amnauryAa xuimariapu £, =E, =

46- pacM. @ — yu basasu TOK TeHepAaTOPHHHHT TY3HJHIUH,
6 — JIIOK anapuunr rpaduru.



[image: image333.png]47- pacM. a — renepatop UYAFAMJAPUHKHT 10JAY3 YCYJHAA yJall CXeMacH;
6 — smuus Ba ¢Qasa KyY/NaHHULTAPHHHHT BEKTOP AHATPAMMACH,

v té 5°/Hﬁa~,?1' CLe s e Cuv(f‘,g((,{[)u,,;i Ceeed enm 22
==Em' i pacM, 0 J1a yurta uyJramiapaa Xocua 6yaran;
. DIOK napuusr, BekTOp “AHarpammaeu TaCBHPMANTAH.) ) y/rtcon; 0 -,
.vj_f» Fenepatop™xap 6up uysramura Zai Zyg; Z, Harpyskaaap yaanca _
(4/-pacM, @), y xonaa, yura MYCTaKHJI 3aHXHD XOCHA 6Yaanu.
Yuparn IOK nap dasa 6yitnua 120° ra éxu 1/3 T naBpra cuaxn-
ran 6Vaanu.
Yu tasaru ToxHunr Gynmait cucreMacuna. GOF/JaHMAaraH oJTHTA
CuMJM yu (asaiu cucteMma XoCua Gyaaiu (47=pacM, @). Amaana yu
hasann renepatopuuur aynramaapu 014y3 €xku yuOypdak yCy.auaa
Tyrawrnpunand. By xonpa oarura cum ypuura yura €xku TYprra
CHM MWJIaTHAHG, SHEPrHSHH Y3aTYBUM CHM Texananu.
- Aesp xap 6up ¢a3anaru aKTHB, MHAYKTHB Ba CHFHM KapIIHJKK-
Jap G6up xua 6yaca, dasanapuaru TOKJap Xam OGup-Gupura Ter, Je-
KHH ¥3UHU XOCHJI KMJraH E, Eg E, DI0K ,18pra HucOaran casa

6ylinua Moc Gypuakka Crmuran G6ynamu (47- pacu, 6).

= (ﬁu TS L e St KR M
46-§. I'eneparop YyAFaMAAPHHH I0JAY3 yCyAuma yaann ‘
Fenepatop uyaramnapunn oanys ycyauna yaampna (38- pacM, a) -
~yuana QasaHWHF OXHPrH yuaapu ymymuii O HyKTara, 60w yuaapu
9Cd SHEPTHAHM UCTEBMONYHJIAPra 3ATYBYH YTKA3rHuAapra yaanagnly.
My ycyana xocun xuamwran yara Cum JAUHY 8 CHMJaapu neb,

- MCTaJraH HKKH JMHMS CHMH OpaCHJarH KYuJAaHHID 3C3 JHHH s
Kyuaanunmu ne6 arasanu. [enepatop uy/raMmaapHHuHC OXHDTrH
yuJXapH ynaHradH yMyMHH HYKTaAaH HCTEBMOJYHAAPra HOJAb CHM
Ze6 atalyBYd TYPTHHYH CUM TOPTHATaH OYJHIIM XaM MYMKHH. Yura
AMRHA CHMJADHHUHT HCTAAraH OupH GHAaH HOJb CHM OPAaCHAArHu
KyunaHHWm GHP (asaHuHr Gow yuu GuaaH OXHPrH yuJ/apH opacuja-
TH KyU/MaHulira Tenr Ba y ¢gasa KyuJanumu fe6 aTaramu,

“”Onama,ﬁ*‘feﬂepamp 4yJIFAMJIapHHEHC XaMMa da3anapumu Gup xuJ, -
dasanapraru JIOK Hunr sddextus KHAMATJADHHE TEHT, SBHHH

E, =-1/I;,‘B=EC 6y napuras KHARG ynaﬂan?, (48-paewm, a), Arap re-

~
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[image: image334.png]48- pacm, @ ~ reHeparop UyJAFaMaapHHH 10JRY3
ycyanza ynam cxeMacd, 6 — janus Bd (asa
KYUIAHHILTADHHHHT BeKTOp JAHarpaMMacH.
.o s

g . . L .
HEPATOPHHHT Xap Oup (asacH 3aHXuPHUra Harpyska yJaHca, 11y 3aH-
XHp 6Y#Anald Tox yra Gownaiau. McrebMmonunuunr yuana dasacuna
KapUWHAMKHUHT KATTaJUrd Ba XapakTepd Oup xua 6§/ca, sbHU HAr-
py3Ka TEeHr TaKCHUMJaHCa, (a3anapiaard TOKJAAPHHHI KY4YH OHUp XHJ
XaMla ¥3 KyuJaHdaapura HUCOaTaH GHD XHJI ¢ OYpUaKKa CHJAXH- "

i rai 6ynamu. Pasamary Harpyskanap teHr Gyaranna ¢asa kyuJa-

. HMILJIADHHHHT MaKCHMaJ KuiMarTaapH XxaMaa Xakukuil KHAMATIapHX «

_¥sapo Tenr Oysanu. By xkyunanumaap sektop aguarpamMmacuna kyp-
caruaranujieK (48- pacM10), basacu Gyiuua 120° Gypuakka CHJIKH-

yran 6ynann.) CXeMaHHHT UCTAAraH HYKTaJaDH OPACHAArY Ky 4JaHHII
Wy HyKTajap OpacHiard BeKTopsiapra Moc keaaan (@87 pacm, a, 6).
Macanan, cxemanuur A Ba O nygrajapu opacujard Kyuaanum (da-
3a xyuaaunmu U,) nuarpammaununr. ON Bexrtopura Mmoc O6yaanu,

cxemanudr A Ba B quHHA CHMJIAPH OpAacUAArd KyuAaHHW (JIHHHA
kyyJaanumu) U,, 3ca auarpammanuur OM BexTOpura MOC KeaafH.

ToMN yubypuakaaH

OM=2.-0D=20Ncos30° =) "3 ON,
OM=U,;= U,
ON = Uy,
U,= V3—Ud.
Llynnaf KuauG, resepaTop uyJaraMaapH 0ALY3 ycyauna yJaaHe
raufa JWHUA KyYJaHHIIMHAHT 3pdeKTHB KuAMaTu (as3a KyudanuiuH-

uuur sddexTHB Kuhimatugan )3 mapra karra O6ynragu. Jluaua cu-
MHJ4rd TOK 3Ca reHepatop (asanapuaarH TOkka TeHr, abHu [, =l
6yaanu. ' :

Kupxropuuur 6upuHun KOHyHHra kypa redeparop gasanaprnaard
TOKAAPHUHI TeOMeTPHK AMFMHIAHCH HOATA TEHr, IbHU
™ bti+i=0,
~ [Hemak, ¢asanapaaru uarpyskasap Teur G6yaranna (1043y3 ycys-

MAA yAaWAad) TOKAAP OHHA KHAMATAApPHHMHIT anreOpuK HUFUHAUCH
XaM HoJra TeHr 6yJqap skaH,

-_ L y pot 75
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49- pacM. @ — reneparop

YyJFaMJIapUHH  yu6ypuak -

yeyanna yaam; 6 — 30K
TAPHHHT BEKTOP JHATrpaMMacH.

H
7
oy

g- §. TFenepatop ayaramaapunnu
yu0ypyak ycyamma yaam

C Yu dasaau Tok reﬂepardfmapu yyJ
FaMpapunn yubypuak ycyauaa y.alin
(- pacm, a) xap 6up ¢asanunr 6o
HKKHHIM OMP (D43aHHHT OXHPrH yuHr
yaanaau¥A, B, C — Yy AFAMAAPHUHT 6C
mu; X, Y, Z — YYJIFAMJIADHUHT 'OXHDF
I'eneparopunnr yyaramaapu  yubyp
YaK ycyaupa ysaaurampa, YHHHT YuT
¢asacu §3apo xyna Kuumi KapUIHIUK
JH GepK KOHTYP XOCHA KHaaau. AHa i1
KOHTYpAa TABCHP KJpCaTyBuu 3meKT
IOPHTYBYH KYUMAPHUHT HHFHHIAUCH HOJ
Ta TeHT G§JcaruHa reHepaTopHHHT qya
FAMJIapuHu  yuGypyak ycCyauaa y.ap
MyMKHH. AKC XoJza reHepaTopra uar
PY3Ka yJauMmaraH TakAHpAA XaM KOH:
Typ OpKaad kaTra Tok TG renepa:
TOPHH §Ta KM3MUPUG 1060pHLIH MYMKHH

Yubypuak ycyaupa yaamna aunus
KYYNaHUIINADH, SBHH JHHUSAIAD OPacH.

Adrn - KyanaHuw ¢asa KyuJaHWLIura
TeHr O6yaanu:

Urg=Up Upe=Uy 32 Uy, = Uc.

Yura cummerpuk 10K JIADHUHT AHFUHIUCH HOArA TEHr (Q-pacm,
0), uynxu ¢asanapraru SIOK JIAPHUHT HKKH BEKTODHHH, MacaJaH,

E, 6unan E, wu g¥wranumusga karranuru XKUXaTAAH YYHHYH BeK-

TOpra TEHT, JeKHH HIIOPAaCH TECKAapH GyJran Ec BEKTOp XOCHA 6Y-
Ja1H:

E,+E,=—Ey —E,+E,—o,

Uyaramaap yu6ypuax YCy/HAd yaaHranna Juuus Ba (asa Kyud-
MaHUIIIADH ¥3apo Tenr GYaamn, avhn U, = U, { 2-p* ot g

-Aa(Jiuans Ba dasa Toxnapu opacuaaru,/MyHoca6ar

| it @HUKAMY - YUYH- TOKAAD CTpe/iKanap Guaad kypcatuarad. By pacM-

aH-KYyRHAATH XYNOCANMEPHU . HUKADUUL MYMKUH:

v 1) xap 6up aunua Toku_ asa TOKJIApH BEKTODPJADUHHHT afiupmMa-
CHra TeHr; i e ot

v2) dasa TokNapHUHT Xap KaHmail KuiiMaTHAa XaM JIHHHA. TOKJa-
PHUHHHT' T€OMETPHK AMFMHAMCH HOJra TeHr 6yaalH, SbHH

A+IB+IC=Q-J e e - .

"

2%— pacm, 0 na cuMMeTpUK Harpyskana
HHHT BEKTOP AHArPaMMacu KypcaTiras,

76



[image: image336.png]50- pacM. @ — Harpy3kalap CHMMeTPHK GyiaraH 3aHxup,~0 — CHMMETDHK
Harpyskans. $asa Ba JHHHA TOKJIaDHHHHr BEKTOp AHarpaMMacH.

[By nuarpaMMaﬂa’duHuue*mn'mmmm*—&ﬂa:pamua XOCHA
KUAFaH-G$AHG, -Y-«pasa  TOKARPUEMHT nuarpammacura mucbaran 30°
-CHAMHT aH: -

1
—2‘;=IABc0530°

EKH
1A=1ABV§; ]B=IBCV§; IC=]CAV§’
Lomlg=l =1,

IAB = lpe = [CA = [qp

,I" = V3 Id)' M@r}w t»ﬂu@wfu.j
Jlemaxk, reneparop uyaramaapuiy yuGypuax ycy/nuna yJaHTaHJa
AHHES TOKJAApH dasa Tokaapuaan )3 mapra kaTTa GyJap SKaH. .

" Macana. IOaays B3 yubypuar ycyaula yu dasain TOK TeHepa= 7
TOpHra Harpyska yaawran. Ienepatopuunr ¢asa kyuaanumu 1000 B,
xap 6up ¢asanuur aktus KapuuJurg 50 OM, HHAYKTHB KapLIWJAHTH
25 OM G¥aca, KyiAugarujaap TOMUJCHH:

a) gasa TokH;

6) JUHASA Ky4JaHHIIH;

B) JIMHHA TOKH; .

r) TOK Ba KyuYJaHHI opacuaaru Qasanap cumxuml 6ypuard.

Equw. a) $asa TOKHHH XHCOGJalml yuyH TyAd KaApPUIHJHKHH TO-
namus.

Z_VR+X=V (500t (25) =56 Ow,
| Iy=22 =56 17,8 A;
6) U,=V3-Uy=1,73- 1000 B=1730 B;
B) f,=1y=17,8 A;
50
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[image: image337.png]48-§. Harpyskaaapuu 10J1y3 ycyauna yaam

Bus aBBanrn naparpagaapia yu asanu tox TYPT &kH Y4 CHMaH
CHCTEMA OpKaJH Y3aTHIMINY GMJAH TAHMILANK, Imﬂn%mxﬁmv:s 1041-

AY3 yCyJHAa yJaHraHDa XaM 3Heprus HCTeBMONIYHAAPUH
TYPT €KH Y4 CHMJIM CHCTeMana yJaau MyMKHH,

TapMOKKa

Arap reneparop UyJAFaMIApH BA yu (ba3anH TOK HCTebMOAUHCH

uCTebMoOJIYHAapra /,,

I, Ba I; Toxnap kenanm, Honuruy cumnan sca

renepatopra /, Tox Kajitanu,

Yu ¢asam Tok CHCTeMACHNA MKKH XHJ KyyJamum Gynanu:

a) Xap Ka#CH MKk
Uy

HUTA JIHHHUS CHMHU opacunaru JHuus KyuysaHuuu

0) HCTANTAH MMHMS CHMH Guaan HOMHHYH CuM opacuaark ¢asa

Kyuaannw Uy,

Uyaramnapuu ronnys YCYJuna yaauina kKyunaHdm gg TOKJAPHHHT

JUHUA Ba dasa Kulm
Kyn:

aT/apH 0paCHia KyHMIArWya MyHOCaGaT Map-

Qu".—\roﬂm\eu \.._"\9.

-~ Harpyska Texuc CHMMETpUK 6YJaranna, HOAb cumma Tok HOJITa

TEHr Gy/iaji, YYHKH HONb CUMIary TOK yu (asa TOKJapuuuur reo-

METPHK HUFHHAUCHTA

Macanan, yu ¢asaau
FUra 1oJanys ycyamaa

TEHT, ABHU [, == A+ 1+ I.. By xon1a wous

Y3rapyBuaH 10k hm:ﬂm._.mh.qmﬁ: w.\_mk.—.@,ﬁmbz_O-
HOJIb CUMCHU3 yJaaHanu.

wzm%%wxm TeKHC G¥/maranja HOJb CHMAA TOK HOJra TeHT 6y a-

Mahnu Ba Oy CuM cakasuumy Kepak™) YHUHT KyHAasanr wkecHmy

JAHRUINTa KeTMa-kKeT
TEKHC TaKCHMJ3HanH.

M

YAaHu6 Konanu Ba; Oy Kyuwaauuur (asanapr
Lemax, B pa C~asanapnaru Harpy3Kauuur

KapLWHAHKIADHTY_NMHUS KyYAaHHIIUHKHT fIDMHTa TeHr Gyaamuran

6yHaan

" XYUJAHHUI TABCHD KHAaAM: N

Ui V73
Va=lUe=3 =5 Us

Qa = ﬂ\WQ&.

Wynnah xuane, HATPY3Ka TeKHC GY.Marauna HoOa CHMHH y3HIn

78

fApamadinu. yuunr YUyH HOJb CHUM 3aHXHpHra Cagaaruy Kyhnamai -
. H, - : S



[image: image338.png]#9-§. Harpy3kaaapus yu0ypyax ycyauia yaawm

Arap yu ¢asain Tox narpyskanapu 6up-6upu OuJaH Kyiujaruua
tapTv0Aa: §upuUHYK (Ha3aHAHT OXHDH WKKWHIM (a3aHMHT Oowd Ou-
JaH, HKKHHuM (a3anHHr OXMPH YYHMHUYH (HasaHuHr Oold OuJaaH,
yuuH4K asaHuHr oxupu OupHHuM (asa Gomu Ousian yaauub, xap
Kaficu yAaHrag xXo#ira TapPMOKHHHI JIMHHA CHMJApPH TYTalUTHPU/AraH
, 0yaca, 6ymaﬁ yaamwn yabypuakK ycyJaHaa yaam jeduaagu

5 (8-pacy, a). |

. ByHnna Harpysxanapﬂuﬂr xap 6up ¢dasacH GeBOCUTA JHHHMA Kyd-
JaHuwura yJaasaid. JIMHUA KyudJaaHuiny Xap OMp HArpysxa yuyH
¢da3za kyunaHulu xaMm 6yaa oganu, AbHU

| Uy=U,p Ug=Upges Ug=U

\\
ca

_Harpyska xapmuaukaapu Z,, Zg. Ba Z,, yubypuak ycyanaa
yaaHraupa yaapiau yranuran 1ok Kyun [, I, Ba [,, Ojnanm.
By Tokaapru ¢ asa Tokaapu Aeb oputunanu. /,, Iy Ba [, ToK-"

f8p JHHHA TOKJAAPW Ae6 IOPHTHAALH,, ‘daza Ba JlPlHHﬂ TOKA&-

pHHHHl‘ #iynaanwaapu 51~ pacM, @ 1a TacBHpAAHraH.
" Yubypuaxk yCyJuia yJAaHraH Harpyskanap cummertpuk 6y.aca, ¢a-

/ '3d Ba JMHHA TOKJIapu opacujarn MyHoca6aThu Kupxroduuur GUpHH-
' Y4 KOHYHuUAaH (ofifanauu6 TOMHUI MYMKHH.

4

' 1, +[C‘A=]AB’
I +1AB BC'
Io+1, e
Byunan
Iy=1,,—1

Jemak, auHus TOKH ¢asa TOKJAAPHHHHT TeoMeTpuK afupmacura
Tenr sxan. Harpyskanap Z,,=Zp.=Z,, Oyirania ¢asa TOK 1apH

51- pacM. a — Harpy3KaJapHH ydu6ypuax YCyJAHAa yJaaml,
6 — TOKJADHHHT BEKTOp AHArpaMMacH, 8 — JHHHA Ba ¢asa
TOKJapHHHr ¥3apo MyHOCa6GartniapH.
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|
|
|
|

N 3

Gup-Gupura TeHr, JexHH Gup-Gupura HucGatan 120° ra CHJKHEAH |
Zg}“'.nanu. v ¢/ e
IOkopunaru ngponara xjpa dasa TOKNADHHUHT BEKTODJAPHHHK XH-
COGAaiul OPKAJH JHHHA TOKAADHHH TOMHLI Mymkud (8If pacm, 0).
"Vubypuak ycyauna yaawna auuus Ba dasa TOKJIADHHHE ¥3ap0 My='
HocaGat/iapu #- pacM, 6 ja TacBupianras. Pacwmaau

3 Iy =2/, c0s30°% cos30° = V3

ra Tedr GyAraHd yuyH /

| L=21, Y2 Y3y, |

Hlemax, yuGypuak ycyauaa yaauran ucresMOAYHHUET tazanapu-
Aary Harpyskagaap OHp xua 6yaranjga auuus TOKJAPDHHUHI  KHAMATH

(dasa TOKJIADHHUHT KuAMatuaan )3 Mapra xarta Gyaaau. Xynpau
yura yu6ypuakaan JIHHHS TOKJApH MOC ¢asa rtokaapunan 30° Gyp-
YaKKa OpKala KOMMLIMHH KYPHII MyMKMH. ‘
_ Macasa. Y4 dasanu tox reseparopu 120 B kywsanum Gepazu.
By reuneparopra xap 6upuuunr KyeBatd 15 Bt man 6yaran 150 Ta
9JIEKTP JAMMOYKACH YJAHraH.

a) CHMJIapAard TOK KaTTaJuru; .

6) yubypuak ycyaumaa ynauwrasia JIAMNOYKANapPAArH TOK Ky9H;

B) JMaMnoykanap IJAAys yCyJHAd yJaHTAHAArH Ky4/AaHuI TO-
TH/ICHH,

Euuw. Hcrenmon xusunaérran KyBBRAT
a) P=150 - 15 = 2250 Br.

P=V3 u,i,,
OGynnan ;
2250
[,,=/3_' 0 =6,25 A;
6) yu6ypyak ycyamaa y.aHrasia JIAMIOUYKAJIaPAard TOK KY4H
I 55 _ a6 a.
[¢=I/§ =3 3,61 A;
B) JlaMIOuYKaJiap 0AAys3 YCYJMHAQ yJaHranfa Kyu4aaHHil
U _ 120 _
6y .1au,

“1 ~
it

'50-§. Yu chasain ToKHHHT KyBBaTH

Yu dasanu rox SAHXHDJAADHHH TeKumHpHWAa OHp ¢asasu Tok
SAHXHPJAPHAEK, AKTHB, PEAKTHB BA TyJAa KyBBaT TymyH4anapunas
tdofinananamus,
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Bup dasanm  y3rapyBuan TOKHMHF aKTHB KyBBaTH Kyfinparu
¢dopmyia acocuaa xucoGJaHap 3nu: .

P= .NeQe cos @,

~ .
Oynna /, ha U, — T0x Ba kyunasumuuur dasa KufiMataapu; ¢ —
yAap opacuparu ¢asanap cHIXKHW 6ypyaru.
Arap yu' asaiu TOK cHCTeMachuaru Harpyskasiap GHp XxuJa Gya-
Ca, Harpyskajap UCT€bMOJ KH/I28TTaH KyBBAaT GUP XM Gyianu. iy~
HUHT yuyH y4 (azajgars KyssaT ‘

mz;vz l ?y
A A “B=23[,U, cosp
6y1anu. ' ,

®apas guaatuk, yu dasaau TOK cucTemacu /Y3 yCyAHa y/aaH-
ran G6yncud. Bynnaht ynamaa sunds Ba dasa TOkH, JAuuHS Ba ¢asa

Kyd4/aHumu OpacHad KyHMAard MyHocabaT MaBxyn:

[,=1 Qhwﬁ\wQe.
i -
By mynocaGataapuun roxopunaru' udosara Kydub, yu asanaru
KyBBATHH TOnmamus,

B=3LU,cose. (1]

Yu pasaid TOK cuCTeMacn 0JAY3 yCyauza yJaHraHaa axkTus
KYyBBaT:

W.ﬂﬁ\w~=Q~_nOw ?, \w\
Ty/Jla KyBBaT 5Ca
S.= V35U,
Y4 dasau Tok cucremacu yuGypuak yCyaupa yJadran Gy.ca,
. Q#H Uy ~§H§~ Co iy

R L@ et D Sy,
Yy 46ypuaK yCyJMia yIaHraHmaru KyBBar

\ L84 (
P— W_wsnom? SES N\, Q\, Ay,
TYAa KyBBAT ‘ ‘

S=V3LU,

JleMmak, yu ¢asaau TOK CHCTeMacH I0/8y3 Ba yu6ypuak ycyauna
Y/aHTaHla TOK KYyBBATH OHp Xxua G¥aap sxau. Ulyunaid xuauo, yu
(asanu TOK cucTemacHiars aKTHB Ba TyJaa KyBBaTJapHH Ky#uAaru
Gdopmyaansapaan xucobiaHagu:

P=V3IU; S=V3IU,

Oy epaa / Ba U — TOK Ba KYYNAHHIIHMHT JAHHMA KuiiMaTaapu. By
¢dopmysanap cucremagaru Harpyskajaap Tenr Gyaranga ypuHau 6y-
JNaFH. Y

6—2230 : 8L



[image: image341.png]Macana. Yy ¢asann uCTeBMOJYKIAPra HATPY3KA TEKHC TFAKCHM-
Aadrad. Xap 6up ¢dasanaru akTHB Kapmuauk 6 OM Ba KALYKTHB
Kapwuauk 8 OM. Jlnuwua xyaaaunwu 220 B. Arap yu ¢asaau TOK
CHCTEMaCH 10A4y3 )Cy/HAa yaaHran 6§/ca, HCTeBMOYUIAPAATH KYB-
BAT TOMHJCHH.

Eunuw, U 20 /
=Ua 20
y= 5= g =127 B
Z=)r+Xi=V e +8=)100=10 Oum.
=% =197 A
: 10
COS',P=-—::T66=O,6.

Py=1,U,cos ¢ =127 - 127 - 0,6 = 967,7 Br.
Yura ¢asanaru Kyesar
P=3.967,7=2903,2 =29 kBr.

VI BOB. 3JEKTP ¥JIYAUI- ACBOBJIAPH

51-§. Acocuit TymyHyaaap

D/eKTp KATTANMKJAPHH YAuaw Typad HINJA6 YHKApUul Kapadd-
JapuHn TYFpH GOINKApHIITA, 3JEKTP KYPHAMAJNAPHHH HOPMaJ HulJaa-
THIITA BA yJapian AXWHPOK dQoiiaaranumra, €KHIFM XaMAa XOM
alI€HY Texalmra MMKOH OepraHJurd yuyH HIuJa6 YuKapuIlAa KaTTa
axaMHusaTra araaup.

D/AEKTP KYPHUAMAAApHUHI MUl PEXHMUHH MYTTacHJ Kysatub 60-
pull Ba TeHEPATOP XOCHJA KHJIAAUTAH XaMmJIa TYPJAH HCT@bMOJYHAAP
HINJIATANUTdH 9JEKTP SHEPrHACHHM XHcOOra OJIMIU Y4yH 3.1eKTp 3aH-
HUPra xap xuJa 3.eKkTp yadauw acOo6aapu yaauanu. By acGobGaap
TOK KYyuYH, KYUJaHHWII, KADIHJIUK, KyBBaT, TOK 9acTOTacH, capd KH-
JUHTEH 3JNeKTP 3HePrusiHu yJauaiau.

Yavam — yavanaérran xaTrasukuu I1apTAHX PaBUHIIAA Y/iU0B GUpAU-
rd cudatuaa KabyJa KHAKHrAH XYAAM Y XKHHCAACH KATTAJUK GUJAH
TaKKoCAall JeMaKAnp. .

Ynuanaétran karraaukHu yAuoB OMPAMId EKH YJ4OB OHAAH TaK-
KocJall ydyH MyJokanJaHran Mocnama yJauaiml ac6o6ud faed ara-
aAaan.Amanufl Yauawaspaa uiaatuaaiuran ac6o6aap u ac606Ja-
pu Aefinnanu. Ac606sapHH TeKWMPHIU Ba. Japaxaljaml YuYyH MyJa-
XaaNanrad ac6obaap HaMyHna ac6o6Gaap geiinnangm,

Xap Kannaj §/4am HaTHXKACKH YA4aHAETraH GHUPOP Ku:TANHKHUHL

XaKUKHA KuiAMaTHOaH GuHp 03 ¢apy KHJaLH. Y auanaérran karranuk-
HHHI XaKMKMA KufiMatH HaMyHa Ya4yoBJap éplaMHAa aHHKJAHAAUTaH
KUAMATAUD. ‘

Ynuanaérran xaTTa;uknu Yauampa ac606 Kypcatran KuAMaTH
A, 6unai yHHHr XaKuku#l xuiiMaru A; ypracuaaru afiupmMa ac6oG-
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[image: image342.png]HHHT 86COJIOT XaTOJHIH aeb IOpHTHAA M Ba AA 6uaan Gea-
FHAAHALNS

AA=A,—A,.

AGcomor XaToOMUKHHHT Y14anaéTram KaTTaAMKHMHT XaKHKUA Ekn
ynuauraH KufiMatura HHCGATH HHCOHA XaTOMHK ne6 I1opHTHJIA-
In Ba 1 xapbu Ousau Gearnnanann. Huc6ud xatosuk OPOLEHT Xu-
cobuna yauamanu;

=34 1000
1= 2 1009%.

52-§. daextp yawam ac606aapuHMHT KJaccuduxanuacu

SJeKTp yavaw ac606.1apHuHUMHE TypJaapu xyna kyn. Ky#uaagurau

Tanabsap, WlAam wapouTAapH, KOHCTPYKUUSACH Ba GomKa GeJruaa-
pura xapa6, yaap Typau rpymnnaJapra Oy nnanu:

a) GeBOCHTA KypcaTamuraH, JKaMmaadiuram Ba Yau é3anuran (xahn
KHJYBYH) ac606Jap; 6) MocaanyBuM ac6o6aap.

DJleKTpoTeX HuKana KATTAJHK/IADHH  GeBOCHTA KYpcaTaauraH ac-

6o6aap Kympok HINIATHIAAH, YYHKH yJapHUHT TYSHJIHIIM cCOxna, '
WIKaanapu 6yinab crpesika 8ku €pyrauk IybJacH Tapsuiard kyp-

CAaTKHY XapaxarT KHJamd.

Mocaanysuu ac6ob/iapia ajaoxuma aacra 6ynanu, sbHH ac606-

HHHT GMPOpP KMCMUHH Ky Guaan XapaKatra KeAaTHpuil JO3HM, Ma-
Canan, Typau NOTEHUUOMETPJAp, VJuam Kynpukaapu wy rpynmara
Taaanykannup, bepocura kypcatanuran ac6061apHUHT ¥3H HKKY rpyn-

nara Oyjaunamu; CTauuoHap sa Kyuma ac6oG.ap. Crannonap ac606-

=mv=m=mavE.E._,.:%.\Fgm?mwﬁmmq:amn:mm xw\wmmaxazmn:Eam.
THJa/H, : )

Kyuma ac6o6napaan kynunua 71a60paTOpHANapAd, 6ab3H TeXHHK
Yauawaapaa sa taaxukoT nusapuaa donaanranuany.

AcGobaap skcnayarauus wapourura xypa A, 5, B sa 7 rpyn-

nasapra 6yjaunanu. Xona IUAPOHTHAA HWJIAWTra MOCJAHTAH ac606- |

nap A rpynnara xupann. Hlunr ac606/1api Ba UCHTHAMANZUTAH Gu-

E:EES:Eamq:amnﬁm:mmaw:xwi:m ac6o6aap 5 Ba B rpynnara
KHpanu. ‘

Yavam ac606.apy  aHHKIHK Aapaxacu Oy finua nm‘EEw (FTOCT .
1845 — 59) kaaccra Gyannanu: 0,05; 0,1; 0,2 0,5; 1; 1,5; 2,5 Ba 4. '

Ac6061apHUHT AHHKIHK KAacCH ac6o6na aitnaHa weaura ONHG Esua-

TaH COH GuanaH kypcatuaran Gyaanu.

Ac6o6napuu Gynnai KJaccaapra 6yauwaa yaap momzma HIapOUT-

lla nuarasupaa KaHYaJHK XaTO KHJAHIIH OO.\:\—E._.EUZN XaTOMUKHHHT

PYXCaT STHAraH 3HT I0KOPH KHAMATH — acocuil XaToJUK K¥3aa Ty-
THJAAAH.

5+ XanBaAna 3JEKTpP yauam ac606aapuHunr mapTau Gearuaapu

Ba yJap Xxakuiaa yMmyMuit MabAyMOTJap Gepuaras, Ac6o6aapuunr
KJAACCH YHUHr wmwikajacu 6Huaa Kypcatu6 Kydunanw.

Ac6o6aap, IUyHHHrAeK ysrapMac Ba yarapyBuan Tokaa MmaOBuHM

acGo6aapra xam 6yaunHanu,
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[image: image343.png]XamMma cucremanapra oMz saekTp ac6o6aapura ['OCT . 6§#uua
KyAuaarn TexHuk Tajnabaap Kyfunanu: :

a) aHHK Ba MIIOHY/IH MUITAAJHraH, ap30H B OCOH MOH/Ta)K KHJIH-
Hanuran Oy/AnIIM Kepak;

6) xaM KyBBaT OJAIWraH, YAYaHAETraH 3aHKHPHHUHC nex-rp na-
pamerpJsapura ce3unapJH Y3rapHuliap KHPHTMaHAMTaH;

B) wWkajanapu GYIHHMANAPHHHT KHAMATH GUp XHaA 6yauuin;

T) KaTTa TOK Ba KYYJAHHULIAPra YuAaMJjH OYJullu;

 A) y30K BAaKT MIIJALIM,

5- acadsan
AnexTp ¥avam ac606aapu Ba yrapHuHr waptin Gexrurapn

a) AcGofnapHutr wmnam gpuruund 6jfinga

Iy cucremMaza MmIaTHAaAMraH
acbobaap

1| MaruutosnexTpuk AwmnepMerp, BOABTMETp, Mero-
MeTp
—
2| DaekTpoRUHAMHK ] AmnepMerp, BOIbTMETp, BaTT-
.,% i MeTp, repumerp, dasomerp

3| DnextpoMaruur

M | Ac6o6aapHMAr cHcTeMacH IJapTan GeJTHCH

Awmniepmerp, BoabTMeTp, $aso-
MeTP, CUHXDOCKON

A

4 | Hccugank AMmnepmerp

DaexTp cuETUHKIAPH

6 | DaexrtpocraTux BoastMeTp

5| Hanyxunon l




[image: image344.png]5- sicadsanr (0asomu)

Uly cucTemaga WmASTRAAAMran
ac606aap

|

am——

7 | TepmosaekTpuxk

Ac6o6raprunr cucTeMacn Waprau 6earucu

AMnepmeTp. :0IbTMETP

Bu6paunon TCepumerp (uactoromerp)

9| Ierektopam - AwMnepMerp, BoabTMETp

DIEeKTPOH AMnepmerp, BOIbTMETp, NoO-

TEHIHOMeTp

PoTo3aeKTpUK JliokcMeTp, sKcnosuMeTp

6) Yivam BAKTHRArH Ba3usaTH 6yHuva

AcGobunur pasuaTH aprau Gearnaapu

1 ‘ Beprakaa '

Fopu3oHTan "

3 30° 6ypuax ocTuza ypHaTHaamH

70°




[image: image345.png]s H30/AIILHAJAHIaH CHM YpaJ-
. TaH acoc (Kapkac) jaaH,

B) Ac606Gaap rpynmacu 6yituva

—
l N I Tpynna Atpodaaru MyXHT TemNeparypach, °C l

A -0 nan 35 rava
B —30 pan 40 rava
B, —40 nan 50 rawa
B, B, —50 nan 60 raua

€) TOKIM KHCMJapH OMJAH KOPNYCH OPACHAATH H30AALHS MycC-
Taxkam 6¥auinu Kepak; :

K) KYpCaTULUIApH TallKH MYXHT TabCHPHra GOF/IHK GYIMAC/THIH;

3) aCGOGHMHI CTPENKACH IIKAAAHWHT TErHuLIM 6/IHHMACH T{FpHu-
CHIAA A8pX0/ TYXTahauran GYAHWH N03UM.

Ac606/IapHUHT  MWJIAII NPUHUMNAADH yJAPHUHT cucreMmajnapura
Kapab Gearusauanu.

53-§. MarHuToseKTpPHK cucTeMa acOoGaapu

—
¢Mammoanempux cuctemMa ac6o06sapH MarHuT MaddoH GuJaH
TOKJH YTKASTHYHHMHT ¥3ap0 TABCHPJAIIYBH ACOCHAA HILAAMIH. ys-
aait ac6oGsiapiaH GUPHHMHT TYSHIHWI CXeMacH 52- pacMaa Kypca-
THArAH., MA4rHATO3JeKTPUK ac606/1ap, acocaH MAarHHT 3aHXKHPHHH
TAWIKHJ 3TYBYH KMCM Ba Ky3FaiyBuaH FajnTakaaH u6opar. Maruur
33HXKHD JOMMHH MarHuT /, UMAMHADHIa MOCJA6 HINJIAHTaH KYT6 yd-
Aapy 2 Ba UMJAMHAD WAKIMAATH NYAaT ¥3aK 3 naH Tysmu/irad 6y.1u6,
Oy KyT0 yunapu OH/aH LUJAMHIADHK Y3aK OpaJMFHAA Paauan AYHaJran

_ MAarHuT MafugoH XOCHJI Gynann.j

C Hkkuta sapum ¥y § ra
YPHATHATAH eHFuA (aJao-
MuHH) Kapkacra Ypaaran
H30NALHKANAHTAH CHM 4YJ-
FAMH Iy OPaJUKAA 3PKHH
AANAHNIIN MYMKHH D

CSIpuM yKAapHUHT GHpH-
ra crpesaka 6, HKKuTa Mo-
caHru 7 Ba cnHpaJib npy-
XKHHAHHHT MYKH ydaapu &
Maxkamaab ypHaTHAraH.>

Bup npy:xunauusr Taw-
Kd YYH KOPPEKTOpra, HK-
KMHYH NPYXKHHAHWHF Tall-
KH y4H 3Ca aC60GHHHT KV3-
FanMac KHCMHra MaxkaM-
JNaHraH.

XapakaTuaH KHCM —

ABHH TYFPH Gypuax/u ra-

. 52- pacM. MarHuTO3/IeKTPHK CHCTeMa .
' TaK éxu pamka £ maH u6o- ac606MapHHANT TY3H/HMIH, ’

. 86
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pat. PamMka 4 Oup XHHCAH Maruur
Mafdnonuna &éranu. Pamka uxkuTa
APHM VKKa MaxKaMJaHraH. By yxaap-
HUHT OHpHUra K{pCcaTyBuH CTpeJiKa ¥p-
HaTHAalH, XapakaTyaH FalTaKKa TOK
HKKHATE CIHPa/b WAKJIMAATH NPYXKHHA
_OPKa/u YTu6 Gopaiu.

- L MaruuTosnekTpux CHcTema ac606-
Aapu Kyr6au 6§aub, ysrapMmac Tok
3dHXHPHJATH TOK Ba KYU/JaHHILHH
yauam yuyd wwaaruaana.) Faarak-
JaH ysrapyBuaH TOK YTraHia XOCH.
6yaraH aiJaHYBYH MOMEHT TOK Hyna-
AWK Y3rapranaa Y3 HyHaauImuuau
yaraptupaau. Huepuus Typaiau Kys-
FalyBYaH CHCTEMA TOK 4aCToTacu 6u-
JiaH TeGpanumira yiarypa oamaiau sa
ac606 Xeu KaHAall KaTTaNMKHH Kyp-
caTMafiau. .

- <lIOkopu aunugaury, Ce3TUpJHrH,

e ; 53- pacM. MarHuTosaekTpHK
liKanacu 6up 1 x:nnmaxqs.lwmmnﬂﬁ crcreManarn. MA150 aon
KaM ucrebMon xuanmu (107°— 10 aMNepMeTPHHHHT  TalKHA
Br), kysranyBuu cuctema te3xa Tunu- KYDHHHILH.

JAaHUIIK Ba TAWIKH MAarHuT MaiaoH-
J71apra Cesrup/urd Kam/aurua cadaG/au, MarHUTOYJAEKTPHK CHCTEMA ac-
60621apH BOJLTMETP, MuJIMaMnepMerp, MuxKpoaMmmepmerp cudaruaa,
WYHUHrIEK yHHBepcaa §adaw ac6o6aapuna (asomerpaapaa) kewr
Kyaaanunand.)53- pacmaa MarHHTOYAEKTPUK CcHCreManarn M-1150
THI AMNEPMETPHHUHI TAWKH KYPUHHIIK TAaCBHPJAHMaH

By cucremanaru ac606.1apHHHT KAMYHIUKAGDUTE KHMMATAHARTH,
OPTHKHA HArpysKara Cesrupaurd Ba (aKar yarapmac TOK 3aHKMpIa-
PHAArHHA §A4AWra APOKJIHJMIH KUPALH.

54-§. daexipoMaruuT cuciema mn@omawus

_\ ﬁ D/IeKTPOMETHHT CHCTEMA acO000/IaPMHUHT MIINAIN OPWHLIHNH CO~

JEHOHL OpKaJH TOK YTraHaa MAarHutT MaiJOHMHHHT KY3FaqyBuan
deppomarnut ¥3akxa Kypcatasuran TabCHPHra acocaaHran (54-
pacm, a).J .

ACGOGHHHT KY3FaAMaC KMCMH M3OAALMANN MUC CHMIaH ypaJaran
HYJFaMJY ACCH Faarak / naH w6opar. Uyaramuunr ya/1apu KaeMma-
Japra yaaHand. Ac606 Ky3raamMac KHCMHHHMHT NOLUKNHKKIapra Yp-
Hatuaran Yxu 4 Oynanu. By YKka nyaar y3ak, crpeaka 7 sa y3-
rapMac MarHuT 3 HMHT MarBHT Ma@joHuAa MOMNALIraH THHYJAAHTHP-
THYHUHT cerMenTd 2 Ypuatuaran. Axc TaBCHP 3TYBYH MOMEHT XOCHJ
KHyBuH COMpA/ib NPYXHHA & HUHT GMp yuu KOpPpekTop 6 ra, UKKHH-
UH yuu sca yKKa yaauran. KoppexTop Tupxuuura BuHT KaAnoKAW

. 9KCUEHTPHK MTHPT ypHATHATAH.

Nwmggz ] 4uyaramuiaH TOK YTTaHAA MarHuT MaBiOHK XUCHA 6F-
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64- pacM. @ -— 9JeKTPOMAarHur
chacTeMa acOOGHHMHI TY3HJMIUA,
6 — my cHcTeMajard
aMIepMeTPHHHT TalIKH KYpHHHLIH.

au6, nyaat Ysak FaaTak wuura TopTHaaix. Uyaramaaru TOK Kyuura
Kapab y3aKk FaiTak Mgura 03 €ku Kym TOPTH/IAAH BA acGOGHHHT IMKa-

| Mackard KMAMATHU KYpPCaTyBUM CTPeJKa MaxKaMJAaHTaH JKHH Mab-

aym Gypuakka 6ypaau )ACCOOHMHT KY3FaNyBuaH KHCMHMHUHT OFMIIM
OIUraH CapH COHpaib NPYXUHAHUHT OYypHAHLIKM Tydaiad xocua 6y-
NAJMraH aKC TAaLCHP MOMeHTH afiaHTHPYyBUM MOMEHTHM MYyBO3aHar-
Jaafiagy Ba CTpeska ac606 uIKaJacHia Y/a4aHyBYH TOKHH KypcaTradu.

Arap Tox y3uG KViiuica, CTpesika Cuupajdb NPYXHHA 5 HUHT Tab-

CHpHIA aBBAJrH XoJaTHra gahtaigu.

£ ¥saxuuir TopTuanMmy FaaATakAaH YTagurad TOKKA GOFJAMK 3Mac.
Fanrakaan (y3rapmac €xu ysrapyBuaH) TOK §¥TCa, FaJTaK HYHra ysax
TOpTUAABEPA LK. > :

DneKTPOMarHuT cucreMa ac606aapHHHHT ad3aiauk.aapy:

a) Ky3raJdyBuaH KUCMHHMHT Oypmanil Oypuard TOKHHHT HYHA/IH-
wnra GorauK 3Mmac. Jemax, 3/MeKTPOMAarHUT CucTeMa ac6o0JapHHH
{arapMac Ba y3rapyBuaH TOK 3aHXWPJapuia ya4awl yuyH KyJaaaw
MYMKHH. Ac600 ysrapyBuad TOK 3aHXHUDHAAZ TOK KYyYd Ba Kyu.aa-
HAWHUAT 33dekTns KuliMatnau yaualinu;

6) KOHCTPYKIMSICH COAZZ, ap30H, Y3rapyBuaH Ba y3rapMac TOK
KyuYH Ba KYYJaHHIIMHH yJa4all osnaiH.

Kamuuankaapu: 1mwkanacy HOTEKHC, TAlIKH MAarHHT MapA0H Tab-
CHPHTa Ce3rup, KarTa KyBBaT HCTEBMOJ KHJIAAH.

DAeKTPOMArHAT cucTema ac6oGJaapd, acocad, §3rapyBuaH TOK
3aHXHUpJAApHLa aMnepMeTDP Ba BOJAbTMETp cHdaTHiaa MILIATHAAIH,

AMnepmeTp FaATArHHUHT YyJFaMH HRYFOHPOK CHMJIAH KaM jpaM-
A¥ KuauO sicaaran 6y/ca, BOJNLTMETDJAAPHUHI TYJFAMH . WHIHUKA
CHMAad Kynm ypamad KuauO sAcaJan.

54- pacM, 0 na aMIepMEeTPHHHI TAIMKY KYPHHHIUH TaCBHDJ/AHTaH.
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[image: image348.png]55- §. daekTpoauHAMHK cHCTeMa acGo0aapH

JIEKTPOAHHAMHK CHCTeMa ac6071apHAaH YyarapysuaH Ba Yarap-
Mac TOK SaHXHMPJAAPHAA KYYJAHHIU, TOK KYYH BA KYBBaTHM yauauwina
donfnananunanm.

YnapHuHr MIAIIE TOKAM YTKA3rHYAApHHHT Y3ap0 TABCHpAAmy-
BHI'd acOC/]aHraH,

Ac6o6 fiyroH cuMAaH KaM Ypamau Kuau6 sicadray Kysraamac
FaaTak 6 Ba YHHHT HYHMra XOWJMAMTHDHITAH HHTHYKA CHMJAH Kyn
Ypaman Kuau6 ncasran Ky3raayBuad ranrak 2 nas Tysuaras (55-
pacm). Kysranysuan raarak yku 4 ra ctpesaxka 8 pa TOK YTKasysuM
Xamza aKC TabCHP ITYBYM MOMEHT XOCHA KuaaquraH npyxuna /
Maxkamianran. CTpeNKaHuHr NacTKM KUCMHAA XaBOAHW THHUJAHTHP-
rHY H Gop. AcGo6 TalKu MAar{uT Mahgonaapura cearuﬂﬁynrannnm
/7cab6abau MArHUTIM THHUYJAHTHPruuAaaH Oy cucTemana oHnanauuia-
* Mafnu, {Ac606 3/exTP 3aHNUPHra YJAHTaHAAa FAATAKAADAAH TOK

¥Taau Ba xocwa 6YAraH MarvuT MafiiOHJEpH 3JEKTPOAHHAMHK Ky4-

HH BYXYAra xearupaau. By xyu KY3raayByaH CHCTEMaHH HKKH

-FAJATAKHHHT MArHuT MaffoHgapn #HYHainmu OHPp Xxua GyamaryHda

Gypuiura xapaxat Kujanu. Arap raaTakJapiaH GHpP XHJA TOK yTanu-

ran 6ynca, yHna FajATakJap OpacHaar#d y¥3apo TabCHP KYYH TOK KY-

YHHHHT KB8JPaTUra nponopuuonan 6yaanu. lllynuur yuyH sJiextpo-

JHHAMHK aMnepMeTp Ba BOJALTMETPJAPHHHT IUNKAJaCH HOTEKHC 6Ynalu.

Ac606 ¥3rapyBuaH TOK TAPMOFHra YJAaHranjia afJaHTHPYBYH

MOMEHTHHHI AYHAaJWIUH  Y3rapMainon, YYHKH HKKAJa FaJTakAar

TOK AYHAJIMIIM OMD BAKTHMHI Y3HAa Y3rapaid. YsrapysBuaH TOK

sanxupJapuja Oy cucTeMazarn ac6o6aap Y/aAuaHAETr8H KATTAJNHK-

HURT 3 dexTHB KUAMATHHH KypcaTaau.

Arap ac606 KyuaaHHumHH yayaw

y9yn wuwnatuaca, KysranyBuaH Ba

KY3raiMac FaaTaKJap KeTMa-xeT y.ja-

naau. Dynpafi §avam veya karrta

6yamaran tokaapuu (0,5 A raua) yu-
yawaa KyJanauugaanu. Karra gufimar-

JH TOKJap y/a4anzérranaa ac6o6 ran-

TakJAapH napaniea yaananu. KyssaT

yauanaérrasfia Kysraamac  raJarak

OpKaaM Harpyska TOKH, KV3FaJyBuaH

FaaTaK OpKan¥ 3ca Harpyskanarw

KyuJaHHIUra nponopuuonaa Gy.Jrau

TOK YTajH; 6y Harpy3Ka HCTEBMOJ KH-

JAaéTrad KyBBaTra nponopuHonan 6ya-

rag a#NaHTUPYBUH MOMEHT XOCHJ KH-

AafH. NEKTPOAHHAMUK acGO6NAPHHHT

asamaukasapura 6y cucteMa ac606-

JapHHU ¥3rapyBuaH Ba y3rapmac TOK

TAPMOKNMAPHIra yJall MYMKHHJHCH,
KY4YJIaHHII, TOK KyYH Ba KYBBaTHH ¥J=

B5- pacM, DaexTpoaHHAMHK
yam MYMKHHJHTH, IOKOPH AHMKJHIH, cucreMagard acGoOxmur TY3HAHINA.

“—
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[image: image349.png]BATTMETPJAp WKANACHHHHT
O6HD TeKHCJHTH KHPAAH.
Karra KyBBaT HCTEBMON
KWMLK, TAWKH MAarHuT
MalLOHHUrA CE3TUPJAMTH BA
KHMMaTJAHrH Oy cucrteMa-
aary  ac6OGMAPHHUHT KaM-
YHJMCH XHcoOJananu. 3

56- §. PeppoanHaMuk
acboGaap

DNeKTPOAHHAMUK  acC-
6061apHUHT KEeHT KVaJa-
1 56- pacm. Peppopunamux HHJAAUraH XHJAH, acocad,

CHCTeMajard acGOGHHHT  TY3HJHUIA IHYUTAH BaTTMETpAAp CH-
¢atvaa  uumartuaanuras

pepponunamux  acGoGaapaup (56- pacm). By ac6oGHHHT wuraw

TIPHHIMNK  X3M__IOKODURS—}PHE—FFMATAH 3JEKTPOLHHAMHK CHCTe-

manard ac606JapHMHT  MILAAM NPUHLMINIE aCOCJAHTAH, IAeH~—

ORWQWW (bapx'{:a paBHEaa dep- 5,
&ﬁwapu‘mr K§3raaMac uyJArFaMJapu nyaar y3akau KH-
Jau6 Acananu, 6y 3ca ac606HUHC MAarHMT MaALOHWHH KyuahTupangu
‘Ba TAWIKW MarHuT MafiaoHaapuHuHr acbob kypcatmmaapura 6Gyaa-
AUraH TabCHPHHU OHPDMYHua KkaMmafiTHpanu,) PeppoannaMuk ac6o6-
JIADHUHT FAATaKJapH yJapeuHr Oaxkapaaurad Basucdasapura xapab
yaauwaan. Onartaa, FaiTakaap amnepMeTpaapia mapannen yJaHanu,
BOJBLTMETPAAPAA KeTMa-KeT, BATTMEeTP/apia 3ca Oupu 3aHXKHPra Ker-
Ma-KeT, HKKMHYHCH napaJ/en Kuaub yJaanan,

depponunaMuk ac6obaapuunr aHuKAMK Kaacch 1,0— 1,5 6yaanu.

57-§. Uuoykumon cucrema acGoGaapu

DNEKTP SHEPrUAHU YJ4all YYyH 3JEKTP IHEPrus CUETUUKAAPH

MIIJATHAAAH. Y3rapMac TOK 3aHXHPAGDHAA 3JEKTPOLHHAMHK CU&T-
WUKJAp Ba §arapysBuaH Xamiaa yd4 (asasun TOK 3aHXKHPJIPHAA 3Ca
HHAYKIHOH CYETUMKJIAD KYNPOK HIUAATHJIALH.

Vunyxuuon cucremagaru CY8TUMKHHHT HULIALI NPHHUMOHA YIOPMa
TOKJAPHUHT afJlaHYBYH MAarHur mafifnoH O6usan ¥3apo TabCHpUTa
ACOCJaHraH,

Bup ¢asanu MHAYKLHOH CUETYHK WUKKHTA JEKTPOMATHHT, KY3Fa-
JyBYaH aMIOMHHHE AMCK, PELYKTOP, XHCOO/salWl MeXaHU3MH Ba TOD-
MO3/I0BYUM MaruuTiapaau uGopar (57- pacM, @). DaexTpOMarHMTaap-
HHHT MarHdT CHCTeMacH XaBO OpaJHFHra sra 6y/auG, 31eKTPOMarHuT
I HVHr Fantard HCTeBMOAYM OHAGH KeTMa-Ker, 3AEKTPOMarHur 2
HHHC FAATArM 3C3 mnapaaien yJaaHaldu. DJAEKTPOMATHHTAAD MablyM
BA3HATHAA TyprawMia YJapHUHr KyTGJapH opacuina aRlaaHyByum Mar-
HHT MaHJIOH XO0CHaA Gyaanu. By marwut MafnoHAa SPKHR aflJlaHYBYM
ANOVMUHEA RHCK 5 XOANAIITAH. N Fetthloucstistd e et

/o ANl Jechyp Yoo oris Teil Xoset W.E&
;mnm Fop 2. madca [Stepa Tohbuppud™ Iriibe P



[image: image350.png]57-pacM. @ — 6up dasamu
HHIYKIHOH CYETUHKHHHL TY3HJHIIH,

6 — O6up ¢asann UHAYKIUOH
CYUETYHKHHHI TalUKH KYPHHHILIH,
8 — TODMO3JOBUH TaKaCHMOH

MAarHur.

ONIeKTPOMArHUTIAPHUHT  UYJIFaM-
JADHAAH §TaguUraH TOK/IAD HKKH-
T4 MArHWT OKHMHHHM XOCHJ KHJ3AH.
By oxumaap yHaa yiopma /, Ba I,
TOKJIAPHH MHAyKuuaaafau. I, Tox na-
pa/aJsen 3JeKTPOMArHHTHHHT MarHUT OKWUMH 6unad Ba [, TOK KE€TMa-Ker
SJEKTPOMATHUTHHHT MAarHuT OKUMH OHAAH §¥33pO TaBCHPJAAILMLIK HA-
THXACHAA HCTEDMOJYMHHHT KYBBATHIA NPONOPLMOHAJ OyJraH alaau-
THPYBYH MOMEHT XOCHJ GyJaanu.

[ g%[ucx 5 TOPMO3JIOBUH MarHuT Mafionuaa afiiauranga (57- pacM,
6) yiOpMa TOK XOCHA 6§.u6, 6y TOK yma MarHuT MaiAOH OuJaH
¥3apo TabCUP/IAWIANN, HATHXKALA CYSTUHK JHUCKHHUHT ailJJaHUIO Te3-
JIHTHra NPOMOPLHOHAN OY/raH TOPMO3/MOBYM MOMEHT 103ara KeJaiH:

M, =Cn.
. Ysrapmac marpyskara CYETUMKHHHT Y3rapMac afaHuil Te3JurH

MOC KeJajd, YyHKH CyHiaid WAapOMTA2 alJAHTHDYBUH Ba TOPMO3=
JOBUH MOMEHTJIapP TeHr G¥sanu: y X%
r

M=M, T. P. PUCBCEBHUH
C\P=Cn, " MHe. Ne
6yHnaH . T
P gl n = Kn. maxcuit Kymydxonacu
4 o1



[image: image351.png]Jdemak, cCyéTyUKHMHT QAJAHHIN TE3JUMCH HCTebMOJYHHHHI KyBBa-
THra NpONOpUUHOHAJ IKaH.

WcrenMoauununr Kyssath P Gyaca, ¢ BaKT Humpa y capdaaran
breprua KyHAuaarura vesr 6yJanu:

W = Pt —fnt —pN,

i 1Hynpga# xn.zmﬁ cap(aaHraH dHEPrus CYETYHK AHCKH aﬁ.nauuw-
‘Jaapu coHH N ra nponopuxoHan 6yaap 3Kad.
+ Cu@THYHK KOHCTaHTacCH ae6 ataaysyn K Kosdpduunent

KYHHAATHUra TeHr:
: 14

N

K xoatquuueHTHuHr COH KHAMATH CAETUHK JUCKUHHUHT 6D Map-
| T2 aflianuiuy 1aBoMuAa Tapwoxu.a capdaadrag sHeprus MuKpopura.
TEHT,

Capdaanran sneprusi MUKAOPU XHCOGJAAIl MeXaHu3mu 4 épaamu-
EWJBy MEXAHU3M CuéTduK YKUra YpHATHAraH yepBsiK-
JH y3aTMa €paaMula xapakarra KeJATHpHJanu. J[HCKHWHT XapakaTH
€n cuptaapura O man 9 rawa pakamaap é€suarad Oewra POJIHKKa
y3aTHAu6 Typuaanu: Poaukaap amoMuHuil TYcuyg Guaad Tycuarau
0§10, yHiaru TemMKIaH Xap 6Hp pOJMKHUHr ¢akar OHTTanad pa-
KaMH KYPUHHO Typaau. AHa Wy TYCHKAArM TEWHKAA YKHAraH COH
Cu€TYHUK HOAb paKamMHu Kypcarran mnadtaad Ooumnald yTraH BagT
Hyula cappaHraH SHePrusHUHr MHKAODPHHH K¥pcaTaim.

- Bapox Baxr paBomupa capdaax-
rad SHEePruAHM QaHHKAAIM YUYH KeHuH-
TH paKaMJaH aBBaird paKkaMHu afiu-
pub TamJjam Kepax.

.

58-§. Yu cdaszaau cuérumk

Yu dasanu Tox 3aHxkupaapuparu
3/EKTP 3HEePrusHH yauamwiaa yu 3je-
MEHTAH CYE€TUUK RruaTuaanu. By
cuétyukaa 6up dasaad cCUETUMKAArK-
ra yxmati 3JeKTPOMAarHuT CHCTEMA-
nau yuracd OyaanM. Yaap 6urra Vx-
Ka kofnamras 2 ta AMCKKa TabCHD
kypcarann. Cuétumkzna GUTTa XHCOO-
naw  MexaHusmu 60p. ¥4 sjeMmeHT/IH
CUETYHMKHH 3aHKUPra y4 3JEeMEeHTAu
BATTMETP CHHTapH yJaHalu.

Yu ¢asaau, yu cuMAH 3aHXKHpAA-
[H 3HEPrUAHM.JAuUall YUYH HKKH 3Je-
MEHTJIH, HKKH AMCKAH €KkH OHP AHCKAH
cuérTyukaap uwmjaataaagd (5H8- pacm),

Yu daszand TOKHUHT peaxma IHep-
58-pacu. Vu Qasamn snextp FHACH DeaKkTHB CUETUHKkAAp EpHaMH-

CYSTUHKHHHI TYSHMHIIH,. na yauawamu (59-pacM, a). Y ukku
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59- pacM. ¢ — HP
THIIHAArH DeakTHB 3Heprus
CYETUHTHHH 3aHXKHpra

yaam cxemacuw, 6 — yu
$asaay CYETUHKHHHT TaWIKH
KYPHHHIUH,

SACMEHTIH HHAYKUMCH CI€TYuK OFau6, KeTMa-KeT 3/]eKTPOMarHuT-
JApHUHT Xap OHpuAa MKKMTanaH Ypawmu 6yaanu. By ypamaap ysax-
JlapAa KaTTaauk Ba (asacu GFfiuua napaine 3J4eKTPOMAr HHTJIAPHHHL
OKMMJ/IapH Ouian GMpraivkia peakTHB KyBBaTra nponopu4oran 6y.-
TaH AHNAHTHDYBYH MOMEHTHM BYXYAra KEATHDYBYH MArHHT OKHMHU
XO0CU/ KuaajH. XUCOGAAI MeXaHW3MH PeakTHB SHEPrHSHH XHCOGAAH-

IH. 59-pacM, 6 a8 yu dasain CUETUMKHHHT TAIKH KYpUHHHIIYN Tac-
BHPJIAHTaH,

59-§. Hlerexktopan acGoGaap

C’LLerelcrome ac600aap MarHMTOS/EKTPUMK YAudll MEeXaHU3MH Ba
Gup ADHM AaBpAH €KH HKKM SDHM HABDPJIM 5pgM YTKa3ru4au TYFpu-
Aaruysnapaan ubopar 6yaaau (60- pacm).

Tyrpunaruunap ysrapysuyan Tokum myap
N8HTHPaNH, ac600 Xyaau wy TOKHH Yaualu. AToKHHHT Xap HKKH
fiyHarumuaa ac6o6ra napaiasen Kuau6 Kap®AJNK TYFpuJaruy Guaan

upra yrasanu (60-pacm, a). Ukku apum AaBPJH TYFpHJAAILAA K11~

2

USJaHYBYH TOKKa aii-

puK cxeManan ¢odnananunaau (60- pacm, 6).

Tox Gupunun spum nasp wunma a—~6—s—z fiya Gunan yranw,
UKKHHUH SIDUM AABD wuuAa 3ca 2—O0—8—a hya Ouaan Yramu. Je-
MaK, J/Yaml MeXaHH3MM OpKaJd y3rapyBuaH TOKHHHT Xap OMp ApuUM
AaBpH HYHJLa GUP TOMOHra AyHaAraH TOK YTanw.

AcGoGuuur afinaHTUPyBUM MOMEHTH Ba XapakaT4aH KHCMMHHHT
Gypuaui GypyarH ypraua TOK MHKIODHra GOFJHMK 6ynanu. By sca
CHHYCOMAAN TOK YUYH TOKHHHT 9((EKTHB KuAMATHra NPONOPLHOHA-
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[image: image353.png]60- pacM. @ — Gup sApuM JHaBpuH, 6 — HKKH ApPHM A2BpJH
JETEKTOPJH ac606JapHHHT CXeMACH,

Aup. AMnepMeTplapHHHT ILIKANACHTA TOKHHHT XyALH My KHAMATH
ésunanu. :

HetexTopayu acGoGnapaay TOK KyuH Ba KyWJaHHUHH YJavauira
HMKOH Oepanuran -aMnepMeTp/ap Ba BOJLTMETPJAD ACANALH.

JleTekTopiM aMIepMeTpaap xaMiAa BOJbTMETPJAADHHHI AHHKAHK
knacen 1,5—2 6fnaan. Yaap acocan 10—15 xI'u ra xanap roxopn
YacTOTalM Y3rapyBuaH TOK 3aHXKHDHAA HULIATHJAAAH.

JerexTopau ac600sap y3rapysuaH TOK Ba KyUNaHWLIHM Y/auaiu-
A2 Ba KOMOHHALUANALITHPHIAraH ac606—aBoMeTpiapia KeHr Kyaaa-
HUJIAAH.

60-§ TepmoadexkTpuk acGoGaap

Gepmoanempnx ac6006/1ap IOKODH YacTOTa/lH y3rapyBuyaH TOKAap-
HR Yayawaa kedr gyanauunaanu (61- pacm).

Bynnai tunparu acG0CHHHT MWJAW NPHHLUMAH YTKA3THYAAH TOK
yTrawaa MCCHKJAMK @XpaJuliura Xamja HCHTHJATAH/a TepMonapa
kaBliapuaa ysrapmac DIOK xocua Gyauiuura acoc/aaHras.

Tepmonapanunr kaBmapiaHraH WUl y4Japy TOK YTajuraH ToJAa
4 ra kaBmapaaHagd, SpKHH yuJapu 3Ca 3JeKTp yavam ac6o6Hra
yaananm, >

TepmonapaHHHr KaBIAp/AHTAH Y4 dapH KHMSHTAHAA IPKHH yuJa-
puna tepMo DIOK ne6 araaysuu notenuuannap dapxu XocH.
6ynanu. Tepmo DIOK TepMonapasdur Win Ba SPKHH yuJapu OpacH-
Aaru Temneparypanap ¢apKura, 3pKHH YUJADHHHHI TeMneparypacu
yarapmac 6y.ca, yHHHr MW YYHHHHF TeMNepaTypacira GOF.AMK 6y~
Janu.

as (tona £) opkaiu yarapyBuaH TOK YTC4, KaBLIAPASHLAH HYK-
Ta 3 Ku3uALW Ba yHuHr spkuH yaaapu 2 Aa tepmo SIOK xocua 6y-
Jaad. By TOK MarHutosneKkTpHK 4c6OGHMHT CTpPeaAKACHHH MabayM
6ypuaxka 6ypanu.

Kapwapaanran yunnunr rtemmeparypacd TOKHMHT KBaApaTHra
TYFPH NPOHOPLHOHAA OYaafu, ABHU ’

T'= kI,
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[image: image354.png]- 81- pacm, TepMoaaekTpuk ac606 62- pacM. TepMOMHIIRaAMIEPMETPHHHT
cxeMacH. TalIKH K¥PHHH K.

§ KaBwapaaHran yuuHuHr KMSHIIM TOK Typura GOFIHK 3Mac, wmy-
HHHT YUYH TepMO3JIEKTPHK ac606 OunaH ysrapmac xaMaa Xap KaH-
Raf 4acToTajard ysrapyBuaH TOKJApHH yJauaml MYMKHH, \
(TepMOIIEKTPHK CHCTEMAJATH aMnepMeTp/ap Ba BOJALTMETPJIAp
TOK Ky4d Ba KyusaHUmHUHT abdekTnB KuAMaTUHH Yauafau. Ac6o6-
JIaDHUHT IUKAJaCcHra TOK Ba KYUYJNAaHHIIHMHT 30h¢deKTHB KuAMaTaapu
ésuaran G6yaann.>
- Tepmo3aexTpuk ac60GaapHHHT CE3THPJUTH OKOpY Gyaamu. 62-
pacMaa TepMOMHAIMAMNEDPMETPHHUHT TAWKH KYPUHHILN TaCBHPJAHCAH,

61-§. BuGpannon ac6obaap

(Bnﬁpauuox{ cucreMa ac6o6Jaapu y3rapyBuaH TOK YacTOTaCHHH
yayamna MIaTHIanu. »
7 Bu6pannon 4acTOTOMETPHHHT M4l NPHHUHIH S/JEKTPOMArHe-
TH3M Ba MEXaHWK PEe30HAHC XOJucanapuiaH ¢ofinanaHHIIra aCOCHaH-
ran)Te6panMa xapakaT KMiaJuTaH Xap KaHJai MeXaHMK CHCTeMa
AHUK Xycycuii TeGpanmmnap dactoracura sra 6yaanu. TeGpanumu-
JADHHHT XyCYCHJ 4YaCTOTacH CHCTEMAHMHT Macca Ba 9JACTHKJHTH
Ouaau anuk/aaHagu. Pesonanc BaKTHAA, ABHA CHCTeMa TeGpaHUIIH-
HHUHI XyCyCuH wacToTacu Ba TalIKW MaH6a te6papuuiiapu Moc 6ya-
ranaa my MeXaHHK CHCTeMaHHHT TeGDaHHII aMIJIMTYNACH KaTTaxa-
wagu. By xoccanan Bubpanuon cucTemMa yauam ac6o6japuia KeHr
dohinananunanu.
BuGpaunon uacrotomerp (63-pacM, a) saekTpoMarsut /, TYCHHYa
3 ra ypHaTHATaH nyJaT AKOPb 2 BA TYPAH Y3YHAHUKAATH EKH OFHPJAUK-
jarn Oup HeuTa suOpaToprapaan TysuaanH. BuGpatopaapHdur yuw
TYFpu Oypuakan KNG Gykuaub, ox 6YE€KKa 6y #aAraH Ba 4aCTOTOMETP
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[image: image355.png]63- pacM. @ — BHOPAHOH YACTOTOMETPHHHI TY3HJIHILH,
6 — rawKp KJpHHHIIK;, | — 3/IeKTPOMAarHaT; 2 — $KOpb;
8 — t1¥cunua; 4 — BuGpaTopaap; § — TYTKH4, . B

i

N

WIKAJACHAATH TOPH3OHTAN THPKHMIUra XOAJAWMTHPHJAraH Gyaanu. Ti-
CHHYa 3 MJIaCTHHKACHMOH NPYXHHAa & ra Maxkamaauran G6yau6, Gy
NpYXHHA MeXaHUK CHCTEMAHMHT 03 O6yaca xaM XapakaTJaHHILIKHH
TaBMHHJARIH,

Arap 3/IeKTPOMAarHHT uyJFaMulaH Y3rapyBuan TOk YTkasuaca,
yHIa AKOpb 2 BAaKTHHHr TOK 3HI KaTTa KHAMATHIra spuuirad napt-
Japaa, ibHU OHP NaBp HYMIA HKKH MapTa KyT6Japra kydJIupox Top-
THA21W. SIKOPHUHT TeOpaHumM BuGpaTOpaapra ysartuaapu. TeGpa-
HHIINTADHHHT XYCYCHA 44CTOTacCH SKOPb TeGpaHHUIHHHHT YACTOTACHTa
TYFpH KearaH BHGPAaTOD 3HT KaTTa aMnAMTyAa Ouaan TeOpaHanH,
IUlkanana sur xarra aMnauTyAa Guaan TeGpanaérran BuGpaTop Kap-
HcHaa Typrai pakKaMm TapMOKAard TOK YacCTOTACHHH KYpcaTanM.
(63- pa:m, 6).

Bubpauuoun cucremajarn xymuunuk uyacroromerpaap 45 aau 55 'y
raya Gy.iraH uacToTasapHH yauawra Myukasnawran Gynaad. Bu-
POK, aHua IOKOPH 4YaCTOTaJapHH Yauawl yuyH mysxkaananran (1550 —
1650 I'u raua) uactoTrOMeTpaap xaM MaBXYA.

BuGpaunon cucremanaru ac606JapHUHr aQ3aJJIHTH YAAPHHHT
KYPCATHIIHHHHT TapMOK KYUYJaHHIIMCd MOC 3MACTHTHIMP.

Kypcarnmaapunuur Mexanuk TeGpanuimiapra GOFAHK/IWTLH, 0KO-
pH dHactotaJapHu §auab OYaMacaurv, IWKAJACHHHHL HOTEKHCJHTH
Ba Wy caGabau 6up BakTAa Gup Heuta BMUGpaTOpaap TeGpaHA&TraH-
J2a 0pajiHK YacTOTaNapHH yauall KHAKHJAMCH OyHnad ac606/iapHUHT
KaMUYUJANKAZPHIHD,

56 AMM WMQ P Yyrf
) v v

A .



[image: image356.png]62- §. Ommetp

OmMeTpaap acocaH MarHUTORIEKTPHK CHCTeManard ac6od 6y aub
KapIIHIKKHE OeBocuTa Yauvaiira MVJKa/AJaHraH. YHHHP CTPEAKACH
TOK KYYHra npomnopuxoHaj pasuwna Oypuaagu.

Ommerp crpeaxacuHunr 6ypuaum Oypuard

a= KI,

OMMeTp HOMabJays Kapuiuauk OuNaH KETMa-KeT YJAHIaHAa YHe
JAaH yTaaurad TOK KyuYu

|4

J=—
R +R,

6yaann (64- pacwm).
l'anbBanoMeTp CTPEJKACHHMHT OypHJMILKH HOMabAyM R, xapiuu-
JUKHUHL pynkuuacu OyJaanu:

' a=F(R,). i

Homawaym R, Kapuwuiuk yekcus xarra Gy.jca, OMMeTp CTpeJka-
cW Xapaxkarcu3 Typadu. ILyHUHr yuyH 3aHXHpra yJaHMmarad OMMeTp
CTpeJiKacH OFMail, DIKa/iaiard YeKkCH3 Karra KapWHIAWKHHU KYpcaTaiH.

HomabayMm xapmmuauk xyna kuuuk 6yaca, ac606HUHr KY3Fanays-
4YaH KHCMH 3HT KaTTa O6ypuakka orafd. Crpenxa OyTyH LWKaJaHu
6ocub6 yTuO HOJAAA TYXTainH.

- U .
Tox ManOamHuHI KyuJaHWIIM ¥3raprasga xam X Huc6aTHU y3rap- -

THpMa# cakaam yuydH K KaTTaJAuKHM COo3jaul Kepak, OyHra yJauaw
MEeXaHU3MHUHUHT THPKHIUMJAATH MAarkuT WYHTHHY Y3rapTUpHII OGuaan
SPHIUHIAAM, MarHUT IIYHTH BHHTHM Oypam #yanm Ounad KyT6aap-
HuHT (N, S) GomMmokaapura sKMHAALWITHPUING, €K YJapiaH y30K-
NAWTHPHAXG TypHJAAAUraH TeMHD TaxTauyalup.

K karranukee cosaam yuyn Gatapes Guian R, KapHJHK yJaH-
TFaHAa OMMETDHHHI CTPeJIKACH IIKaJjalla HOAra KeJryHda MarHur
IWYHTHHUHT BasHATH y3rapTupu6 Gopuaanu.

Yruanaérran R, xapmuank yayam MexaHW3MHra mnapajien yaa-

Haad. R, ysrapmac 6yaub, [% Huc6ar y3rapmaca xaM ac6o0 Ky3ra-

JAyBYd8H KHCMMHHUHT Oypuanit Oypuaru YyJaA4anaéTral KapilWJHKKa
6up KHAMATAH OOFJIMK Oy HIIMHA HCOOT KHJAMII
MyMKuH. OmMmerpaap 6ab3aH HKKH YYJAFaMJAH KH-
aub sfcananu. YJapHHHT KY3FaayBuaH KHCMHHHHL
Ba3HATH TOK €KH KYyuJaHHLI KaTTaJurura xapab
3Mac, 6afikH Ac60CHMHI WKKM afpuM UYyAFaMuJIad 3|
yrraH TYpAH TOKJIADHUHT HHCOaTH OWaaH Gearu- . | Ry
JAaHaIH,

JlaGopatopus wmmapnga M-57 Ba M-471
OMMeTpJap MIIJIAaTHJAELH,

M-57 tunuaaru (65- pacm) ommerp KBC 6a- ﬁé;[f\’;?;' :
Tapesia HINJAARIH. CTpeJlKaHH HOJIb HYKTara KeJe . ¢XeMacH.

7--2250 97
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[image: image357.png]65- pacm. M-57
THNHJAATH OMMETPHHHI
TallKH KYPHHUIIH

67- pacM.MeroMerpuunr
TAIIKH KYpUHALIY,

66- pacm. M-47] Tunwaaru
OMMETDHHHI TAIIKH KYpHHHUIA,

THPULI YUYH MarHuT WiyHT co3Jadand. (Mar-
HUT IWYHT aCGOGHMHT OPKA TOMOHHAR GYA3AH).

M- 471 Tununarn ommerpaa (66- pacm; 10K
Manbau b kaemmara yaananu. K KHOUKAaHW
Oypaum OuJsaH CipeJKaHu HOAb HYKTAra Ked-

THDHJAH. YIYaHAAHTAH KapWWIHK [—2—3
KJAeMMaaapra yJaananu,

ODNeKTP MAWHNANAPHHKT, KaGeanapHuHr
H30NAUMACKHHY  BA XYAA KaTTa KapLIWJHK-
JIapHY YAuall yu4yH Meromerpiap HIUAaTH.AA-
Au (67-pacm). Bymnait meromerpaapiaa Tok
Man6an cupaTuaa KHYKUHACHHA TeHepaTop
XU3MaT Kusianu, MeromeTp aacracuum Kyana
altmauTupyut OMAaH TOK XOCHA KUNMHAIM.

63- §. ®asomerp

Ysrapysuan ToxHuur KyBBaT KOI(PULMEHTH COS$ HH TOK Kyuw

{, kyuaaunm U Ba KysBaT P uu yauai AYau OUAAH TOMHIU MyMKHH,
Harpyskaaap cummerpux 6yaranma yu ¢basann ToKAA COS ¢ KHil-

{.1[ MAaTH HKKH BATTMETPHHHI KYpcaTuwid épAaMula aHWKAaHany. Jlexun .
. L Oy yCya MabAyM BayT Tanab KuaAaiu Ba XdMMa BAaKT XaMm KyJaf

Oyaasepumaiiau,
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[image: image358.png]C Kyspat koshuuuestunu Yasam yuyH ¢asomerp ne6 atanyBun /
cbobnan (ohnananunain.

AnexTpoAHHAMUK (Pa30METPHUHT yauam MexaHusMH Hkku K Ba
K, xysranypuan Ba K KysrajiMac raitak/iapiaH uéopar 6yaras Jio-
romeTpaan ubopar. Kysranypuan raitaxsap Oup ¥KKa cTpeska 6u-
nan 6upra ypmatunanu (68- pacw, a). ’

'KyaFanMac Fa/Takka Harpyska xeTa-ker ysanaau. Dy raara-

aaru [ tox U xyunanumpan ¢asa 6yiinua ¢ Oypyakka CUMKUFaH
6ynamu. Kysraaysuan ranrak K, ra xerma-ker XuauG aKkTHB Kaplid-
ik, K, FaqTakka 3Ca KeTMa-KeT KuaAu0 MHAYKTHB KapIM/AHK yJ/aH-
raH.
Kysranysuan raaraxaap (K Kp) xymumua Kapwuank Ouaad §3-
rapyBuaH TOK TapMOFHra mapaiien yaauanu. K, raarakpara /, ToK
gyunanum U man 90° 6ypuakka opkana Koaanu (68-pacw, 6). K
Kyaraimac rantaxnan [/ Ba KK, raaraknapnau jraérran /, Ba Iy
ToKAap alN8HYBUK HKKM MOMEHT XOCHJA KW/I3AM:

M, =c¢ [l coso,
M, =c¢,/l,cos o,

6yHna ¢; Ba ¢, — TOKJAPHHHT (Pa3a CHUKHILK; €; BA €y TMPONOPUHO-
HAJIUK KO3pQHLHEHTIAPH.

CAc606 cTpeaKacMHUHT OypHAMI Oypuaru TeKWHPHIA€TraH 3aH-
KUPHUHC da3acura GOFauK Oyaaad, (PasoMeTPHUHI IUKAAACH KHi-
Matiapu Gyiauya rpaaycaapra O6yaudran Oynanu., 2 ‘

64-§. Tox KyuyuHM yayam

DeKTp 3aHXKUPAAPAATH TOK KYYM Xap XWJ CHCTeMajaru yJavaur

acOo6napu amnepmeTp/ap, MuJLIHaMIepMeTpaap Ba MHKpoamnep-
, Merpaap 6unaH yayaHajiu,

68- pacM. a — ¢asoMeTpHHHT
TY3HJHHIL CcXeMacH, § —

BEKTQp AHarpaMmacu.
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[image: image359.png]Amnepverpunsr kypcatuimn ya4am MexaHusMu OpKaaH VTadrraw
TOK Gunan Gearunauasv. Amnepmerp B3HXHPra yJaHraHAa TOKHMHF
KHAMATH Y3rapMacaury yuyH ac606 9yaramu 6up Heuya Vypamnau
u6opat 6yaras AJFOH CHMJIapAan TaHiépaanany. Arap yaauapurau
TOK KkatTa 6yica, aMnepMeTpra WIYHT yJAaHafu (69- pac™, a). R,

WWYHT KyAWAarH MYHOCAGATAGH TOMHAAMH: B ,- &2 ke epy sren, |

6y epra I, — yauanumwn sapyp 6jarau Tok Kyuu; [ —acGoGuuur
yauait onanurad TOKH, OKOpHAArH Hpoaanau

R,~R : ‘ *)

Harpyskaparu / toxnu yauaw 3apyp 6yaca, (*) udonara xypa
TOKJAADHUHT HUCOATHHY GAAMH3.
R = Ra+ R

L'LR: ;;=[:=T’ \2 R;’
6 . 8 T —
YHIaH R.2 ot Ik ¥ (n-u)

Awmnepmerpra yanananuran IYHTIAD KADIIHAHTHHUHT METPHK KO=
sbduunentn K kapuii6 Hoira Tenr 6yarau KOTHIIMA—MaHTaHUHAAH
Tan€paanany. '

Y3rapypuan TOK 3aHKHDUAA aMNepMeTPHUHT yauam YyerapacuHu
OIMpRII y4yH TOK TpaHcdopmaropaapuaan ¢oiinasanunain. 69-
pacM, 0°1a aMnepMeTpra WyHT yJali TaCBHPJIAHTaH,

Macana. Amnepverp /,—=05A Tokunm Yiuawra MyJKagnauran

6§26, yuunr wkanacu 100 6y1akka 6ynmuran, ¥ pamaapuunr Kap-
wuinrk R, = 0,15 Om. Amnepmerp Guaan [, =30 A ToxHu Yayawm

yuyH YHT2 KapIIHJHrH Kanua GYArad WYHT yaam Kepak?

Lmax

69- pacu, @ — aMnepmerpra wydt yaawm CXeMacH, 6 — TalIKH K¥pPUHHIIH.
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[image: image360.png]Eunw. Wyur xapmuaury R Kyfumarura Tenr:

65- §. Kyyaanumwau yavam

Kyurauuuw xap xua cuctemanarn BOJbTMETD, MHJUIHBOJABTMETD
Ba MHUKDPOBOJALTMeTpJap Ounau §auanagn. By ac6o6 aaekTp 3amxu-

pura napajnaen yJaaHald Ba IUYHUHT YYYH XaM yJAPHHHI KapUIHAUTH
HMKOHH OOpHYa KATTa KUJAHO OJHMHAMAM.

BoabTMeTpHuHr KYpCaTHIUH YHHHT KAeMMa/TapHaary Ky4JaHHIn
Ouaan aHUKJAAHALH. ‘

Bosbr™erp sawxupra yaanrawaa (70- pacm) yauanaétrai Kyd-
JIAHHWIra (3aHXKHPHUHE HIN PEXHMHIa) TABCHP KYPCATMACAHLH YUYVH
YBHHT KapUIMJAHTH BOJALTMETD Hapajjes YAaHAETrdH HCTeHLMOMYHHHHT
(reHepaTOPHHHT) KapIIHAMIHra HUCGaTaH KarTa OYAMIM  Kepak.
BossTmeTpuunr  xapwuiurd R katra 6yaramga, YHAATH HOMHHAJ
TOK /, Xamaa ucpod GynanuraH HOMHHAJA KyBBaT P, HUHT MUKLODH
KHYHK GYJaad, YYHKH

2
Us, p _ Uy
| Iy = I
Vauam wexauusMmusunr KJAeMMaJapuiard Ky4JaHul
U=IR

6yaanu.

Temneparypa 10°C ra yarapramaa yaqam MexaHuSMUIATH MUC
UyJNFAMUHMHT Kapuuaury 4% yarapranaurd yuye U Kyuaanunn Tok-
K8, JeMaK, Ky3FaJyBYyaH KMCMHHHHT GypuJHW OGypuarura mnponop-
unonan 6y/imainu. lllysnah KuiM6, KYUNGHALWIHK AHUK YJA4aII MyM-
KHH_3Mac. ' '

- Yauam MexaHM3MHTA KeTMa-KeT Kuaub, TemnepaTypa kodddu-
UMeHTH HOAMA fKWH Oy/raH, MaHraHMHAAH ACAATaH KaTTa KYlHM4a
Kapuuank (R, > R,) y.acak, BOJbTMETPHHUHT R,=r,+r, xapuu-

JIHTH  Temnepatypara naespad OorauK OYamadh koaanu. Ulyunah

70- pacM. @ — BoabTMeTpra KyWwUMYa Kapuimanx y/iai,
6 — BONLTMETPHHHI TAWIKH KYPHHHHIN,
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[image: image361.png]KHIHG, BOJNLTMETD KY3FAaNyBYaH KHCMHHUHT OypuaHm 6ypuaru ¢a-
KaT TOKKAruHa sMac, KAEMMaJapHIard KyuJaHHUIra XaM NpOMOpIlH-

OHax Gynanu: R, +r
e 95“;‘* Ll U=I(R, + R,) = Ir, = const. ez ““7.’"“

K Onarna, KymuMya KapriMAuK YJ49aml MeXaHASMUHHHT HOMUHAN
»_h_,)xylmaﬂumn KHYMK Gyarakjura ca6aGan BOABTMETPHUHr HOMHHA
‘N “KYUJQHMIIMHY OPTTHPHII YUYH XaM HILJIATHJIANH.

— IOkcak kyunanmmau yarapysuan Tok 33HXKUDPAAPUIATH KY4Ja-
HUIIHHHT 49€rapajapuHd KeHFaHTHDHIN Y9yH KYIUHMYa KAaPIUMJHK
GunaH GUP KaTOpAA KYUJAHMWIHH YJauar TpancdopMaropaapH xam
HILJIaTHIA M., _

Ba€s sTuarannapnaH amnepMerp GuJaH BOABTMETD (akart ysaa-
PMHUHT napaMeTpaapu Cunan Gapy KuayBuM CMp XuA TYSHJHLILATH
MEXdHU3M/Apra Sra OY/MIIH MYMKHH, NeraH xyJoca unkamu, Bupok,
aMIIEPMETD BA BONLTMETD 33HXHMPra Typauya yJaHajid xamaa Typ-
JM93 HYKH ya9am cxematura sra G6yaaau. 70- pacM, 6 1a Mareuto-
S/I€KTPUK CHCTEMAAaru BOALTMETP TaCBUPJAHraH. Arap 6y BOAbTMeTp
6unan 30 B nan oxopu Kyusanumue yauam sapyp 6yaca, BOJLT-
MeTpra KymuMua KapIIMAHK KeTMa-KeT yJIaHaju.

66-§. dnexkTpon BoAbTMETP

D/IeKTPOH BOJNLTMETP 3JIEKTPOH Jamna &Ku APUM ¥TKasruyaM ac-
606sapaan Tysuaran 6yau6, yauanumu sapyp 6yaran KYy4/JaHULIHN
Kafita Y3rapTHpHIl YYYH XH3MAT KHJaLH.

OJIEKTPOH BOLTMETP KATTA UHKMIN KAPIIHIUCHTA, KYUIH cesrup-
JIMKKA 3ra GY/raH, Ky4JaHuUWBH §J9all COXaCH KATTA GY/AraH omaT-
naru ac6o6xup. Ac606 keHr nAuanasoHna—ysrapMac TOKAAH 60mac
103186 Merorepuraua GyJran ysrapyBuan TOKJapHH YJauait osanw.

Y Huur KaMYHJHUKJIAPH  §Ayalwjaard Kkarra HUCOMH XaToCH, CTaGu
Kyd4/n8HHW 3apypJ/IMIH, §/YallNaH aBBaJ CO3NAHHILHAHD. DNEKTPOH
BOJLTMETDHHHT TypJaM cXeMaJapu MaBxyA. Byaapuunr afipumaapu
Ounad TaHUWKG YUKAMH3.

70- pacM, 6 na TYFpuiarky Ba yarapMac TOK KydadTupruuunan
TYSUJAraH SJEKTPOH BOJLTMETP TacBHPJ/aHraH.

Boanrtmerp TyFpunaruu 6noku Guaan KYYafTHPruura yJasra.
Kupum kyunauummn Gepuaumu Guaan nuon d 3aHXHPHIATH KOHAEH-
carop / sapagnananu. By xoama nuongaw TYFPUJAHTAH TOK YTMaii-
AH, JAMNAHUHT aHOAH KaroAra HucGatan Maudult Gyaamu. [luon
KaTTa Kapwu/auk M Guaan wydraaurad. 7 pa 2 KOHleHCaTOpJIap
KaTTa paspsjjiaHuinra sra 6y.iaan. TYFpuaauran Tox KyuJaHum Ky~
YaATHPrHYKHra, (QUJLTDP OPKAJH JaMIAHUHT 6olKapyBun Typura Ge-
punanu. 8, 9, 10, 11, 12 xapuuankaap Karton 3aHXMPHIAA Ce3THp-
JHKJIAPHH Y3TapTHPHUI YYYH XU3MaT KHJAALH. .

Jlamna 6 TYpuparu KyuaaHum karox 3aHXHUPUAArH MaHbHA Kyy-
NaHull Tywysu Ba 20, 2]/ KapuMAHKAArH Myc6aT KYYJIaHUUI NOTeH-
UMAJMHHU §3rapTHPUII GUJaH GHP BAKTAA JaMnajarH TOK KHAiMaTH
HOATA TEHIAMIaHJMCHHA Xap KalCH mKanaja KYpuHll MyMmkuu, 2/
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[image: image362.png]70- pacM. 8 ~— 3NEKTPOH BOJLTMETPHHHT TY3HJHUIA.

KapIUWAUK TYpAard KYd4JaHHUIHK Y3~
FaPTUPHIL YUYYH XH3MAr  KHJA8]H.
Illkana Yaraprupruud Oup BayTAa
KaToA 3aHXKuUpuHn 2/ Kapumu/uKka
Ba 6 naMna aHOLWHH @HOJ KYYA3HH-
IMMHKHT TY pau 6yarudaapu (/4—22—
—15—=23—~16—-24 —]7-25—18~
—19—34) Guaan yaainu. 22, 23, 24.
25 xapuuaukaap TYP KyuAaHUUIHHE
O0WKapull yuyH XHU3MarT KuJaaiu,
MiugpoaMmnepmerp 33 HUHT MaH-
duit kyton /3 Kapwuaukia, mycOal
KyTOUu 3ca 22 KaplIuauKKa YJaHraH
AHOJZ TOKHHUHT KaMafin iy Guias MuK-
POAMM@DPMETPHUHI  CIPEJKACH TOK-
K4 NPOHOPUMOHAN PABHILAA OFAlM.
Tpaucpopmarop 29 HuHr Gewuta
HKKWAaMud YpamMu 6yaub, yHAaH
yuTacH JaMnaJapHUAT KaTOJUHH KH3-
Aupumra, Oupu TYFpuJjaryura, sHa
Gupu curHaa aamnacu 28 yuys XHs-
maT guaaid. Tyrpuaarnu GHp ApHM
1aBpau cxema Oyfinua fiuruaran 6y-
aub, 6/°7 aamnacy xenorpod cudaru-
1a umaafian, 27, 27 kouaencaropJsap
TpaHCGOpPMaTOPHHHT OHDPJAaMyu ¥pa-

W ‘ 51 /é
u/%//////?}{v/ ) /%/

w7/ S | |

70- pacy, 2 ~ pagxTpoOM
BOABTMETPHWHI TAMKH K¥pHHMuii.
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[image: image363.png]MHIa K€TMa-KeT DEe3OHAHC XOCHJ KUJHITa €paam Gepamu, 30 kap-
WHJIKK 8aHXHD Y3WJAranfaH Keiiun KOHA@HCATOPJAPHHHT paspsaana-
HHIIKMTa XH3MaT Kuaaau. 26, 26 KOHAEHCATOPJAP I0OKOPH YacTOTaNH
XaNaKuTAapHU AYKoTanu.

70- pacMm, 2 na SACKTPOH BOJBTMETPHHMHI TAUIKH KYPHHULIM Tac-
BHpA&HTaH.

VIl OB. TPAHCOOPMATOPJIAP

67-§. Ymymuit TYWIyHYajaap

Bup xu1 kyunanuuwan yarapysuan toxun xyamu WyHAal 4acro-
Tald, JeKkHH GOWKAa KYWIaHHIUIM ¥srapyBuan Tokka ainaHTHpUWra
MYJIXKaJJaHTaH 3/1eKTPOMAarHUT annapat TpaHcpoOpMaTop Aefiu-

SaeKTp CTAHLMANAPHAA—HCCHK  Ba THADABIAHK 3JIEKTP CTAHUKSA=
7apHla C€KUJFH BAa CYyBHHHT SHEDPrusiCH, aToM 3JEKTP CTaHuugaapuia
5Ca HUKH A1PO SHeprusicu Gupaamumu ABuratesnap (1ypbunanap) ép-
AdMHAA MEXAHHK SHePrusra.aHJanTHpuJaLH. Mexanuk sweprus aca
S/EKTP reHepaTopJap BOCHTAacHIA SACKTP SHEPruAcHra anNanTHpH-
Janu.

Karra szextp KYBBAaTJIaDUHH y30K Macodara ysarumia 3Heprus
HCPODUHH (PAHIIM METaMJHH Kam capgaaran xosza) IOKOpH Kyu.aa-
HuwAapaan QoAnanranub xamadTHpum MYMKHH. XO03Mpru BakTaa
500, 750 Ba 1150 kBt an CHCTEMaNapapo 3/ekTp ysaTH JHHUAIADH
Kypuaras sa gypuimoxaa. AMmo 6ynnad IOKODH KYYJaHUHIUHH Ge-
BOCHTa reneparopaapna Xocun Kuiu6 GyaMaiau, HKKHHYH TOMOHaH,
SJEKTP uCTebBMOAYuAapu 380 &xu 500 B ra xucoOJsanran 6yaaxu Ba

6y Marauu yuyn SJEKTP YSAaTHII JMHHUACHHMHT OGOLLIAHHIIUAA Ky-
YaATHPYBYH TpaHcopmatopaap ypuatunanu, yaap ysrapysuan tox-
HUHT  KYUJIAHHIUIHHY KePAKAH KHEMaTraua KyuaiTupu6 Gepanu.
SNeKTp y3aTv HMHHACHHHHL YSYH/HTH Ba Y3aTHAAAMIAH KyBBAT
KaHua/JuK Karra 6yaca, 6y Kyunanuin xam WYHYaMHK KaTTa Gyau-
LM Kepak. : :

DNIEKTP 3Heprusicu HCTEBMOMMUIAPra TAKCHMAAHAAUIAH xoinap-
A3 nacadTupPyBuH Tpancdopmartopaap ypuataaagu: yaap xyuaaHuin~
HH Ta/a86 KUJAHHAIWTraH Aapaxarava, macasad, 6 kB raua nacafity.
pu6 Gepaan Ba wuxosr, 9/1CKTD 3HEPrHfiCH MCTe'BMON KHAMHALHraH
KOANAPAE KydJaHHLI nacanTupyBun TpaHcopmaTopaap Bocuracuzia
Axa 127, 220 &ku 380B raua Kamatupuaaau Ba GeBocuTa KOpXO0-~
HA/JaPHHHT HCTEBMONYHIADHTE XaMaa Typap xoft GuHOJMAapWra 6epu-
nanu. 71-pacmaa SAEKTP 3HEPrUACHHH y30K Macodasnapra ysaTum
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71- pacm. Tpancdhepmatop Epaamuiaa saekTp
SHePrHs y3aTHWI CXeMacH.

cxemacu TtacBup/anrad. bBynaa TP/ —kyuaitupysuu Tpancgopmarop,
TP2—3ca nacailTUpyBYH TPaHCHOpMATOP. :

Tpanchopmatopaap Typau Xua MeKTP KypuiManapiaa (HUCHTHLL,
na#sanjnaul Kypu/aManapy Ba OOwkajap), paiHo, aJ0Ka, aBTOMATHKA
Kypu/aMasnapuia Ba xokasoaapaa QotizanaHunany.

Tpancpopmarop uwaatum xoitura xapab Kyu tpaHcdopmartop.ia-
pu Ba Maxcyc Kyd TpaHcdopMaropaapura Ofaunagu. YMymusi mage-
Caa/apla MIUAaTHAANUraH Kyd TPAHCHOPMATOPJIADHIAH 3JEKTP 3HEp-
FUACHHU y3aTHII-TAKCHMAALl CHCTEMAJapHAa Ky4a#THPYBUM TPaHCe
¢opmaTop cudaruia PpoiisasaHUAAnU.

Maxcyc Tpancopmaropaapra Kyfunaruaap: Maxcyc MakcaiJaapaa
HIJATHAAAUraH Ky4 TpauchopmartopsapH, TYFpu/aarud Tpascgopmas
TOPA&pPH, NaiBaHAJAII TPaHCcopMaTopaapH, paauorpancdopmaropaap,
yAYOB Ba CHHOB TPaHCHOPMATOPAAPH, WACTOTAHH Y3rapTUPHIL YUYH
yiaatuaagurad Tpancopmaropsaap Ba GOMIKaNap KUPaLH.

Tpaucgopmaropsap 6up dasaau Ba xyn ¢asaan 6¥aann. Kyn
¢asaan Tpancopmaropaap opacuia y4 ¢asaau TpaHcopmaropaap
3T KYN vwaTuJand. Bynnaan tawkapu, TpaHcOpMaTOp HKKH UyJ-
FAMJAM Ba KYm YYJAFaMAd OYJHIIM MYyMKHH.

Copuruanir ycyaura Kapa6 TpaHchopmaTtop.aap Mol Ba xaBo Ou-
JIaH COBHTHJ/IaJUraH TpaHcopmartopaapra OfauHaav. Jlekun tpaHc-
(opmaTop THNAAPH XKyna TYPJAH-TyMaH OYJHIIATAa KapaMacna, uil-
Jall NPUHUMNM BA ysaapia coaup Oy.aaauran (usuk npoueccaap
acocaH GuUp XuJAAHP '

Tpauchopmatopuu pyc saektporexuuru [1. H, $6aouxos 1876
Auana uxtupo Kuaran. Cyurpa pyc uxrupouncu M. d. Ycaruun yuu
SHAAA TAKOMHAJNAWMTHPALH. IJAEKTP TapMOKJIAPHAA KEHT KYyJaaaHU-
Aanuran yu ¢asard TpanchopMaTOpHH 3Ca PYC 3AGKTPOTEXHHUTH
M. O. Hoauso-doSposoabckuii 1889 fuaga HXTUPO KHJATaH.

68-§. Bup cdasann TpancopMaTOPHHHr HUINALI APHHIUIH
Ba TY3HJIHIIH ’

TpanchopmaTOpHHHr HIINAM NPWHLMIM SJAEKTPOMATHHT HHIYKLHS
XOMHCACHTa acOCJaHraH.

Bup ¢asanu TpanchopmMaropRHHr CXEMAaTHK TYSHAMIIE 72- pacM«
Aa kypcaruarad. TpanchOpMaTOpPHHHr  ¥3arH MabayM IHaK/A4rH

paMa KYPHHHUIHAA AWFUATAH S]EKTPOTEXHHKA NYJATH JHCTAapHAAH
Tysuaran (73-pacura xapanr). By ysakka uxkRWTa qyaraM ofi.jaul-

THpHATaH. DHEPrus Man6au OHJAH GUPHKTHDUALAH uyJAFaM 6 u p-
MaMuyu uyaraMm neb araraid. Yuunr ypamaap comu W, Gy.icuH.
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[image: image365.png]72- pacm. Bup ¢azann
TPaHCQOPMATOPHHHT TY3HJIHIIH cxeMacH,

73- pacm. Bup ¢asaan
TPaHCHOPMATOPHHHF TAWIKH K PHHHIIM,

HcTebMoauHHN TabMUHAAAANT Al 4yJFaM HKKHJaM4U4¥ YYJAFaM
Re6 arananau. YHuHr ypamaap couu W, Gyacuu. 73-pacMaa TpaHce
opmaropuunr Tysurvmm kypcaruaras.

Arap 6upaamun uyaramra U, KydJaanuw Gepuaca, y xoana Oy
HyJaramAa ysrapyBuaH [, TOKH, NeMaK, Y3rapyBuaH MarHuT OKHMH
xocua 6ysaann. By Marnut okumu 6upJ/aMuyd Ba MKKUJAAMYH yya-
FamMaap Gu/aH WIALHIIH HATMIKACHAA 3A€KTPOMArHHT MHAYKIHA KO-
~ ByHura OuHOaH OMpPJaMun ey, UKKHAAMUH e, DIOK Jap xocuJa 6yna-
au. Xocun 6yaran DIOK napuuur karraauru YyJAFaMJIapHUHI ¥paM-
MAPH COHHra NPONOPUHOHAN GYaanu.

dd,
eg=—W, 7R
aa,
dt’

Arap Tpaucdopmatopuunr 6upaamuu ypamura
U =U,sinot
)
KyunaHuw Gepuicd, ury ypamaa Xocua Gy.Aras Tok KHAMaTH
Ly=1, sin(of — ¢,)

e =W,

6yaanu. :
Tpancpopmaropuunr y3aruna xocun Gy/ITaH MarHAT OKMMH
@, =, sin(wt—¢) :

6yaanH,

Tpauncpopmarop uyaramaapunaru DIOK Aap Oup-GHpHra Tesr
ABHE: €, =¢&,. . . .

KupXrobHuHr HKKMHYK KOHYHUTa MyBOGHK OGupnamuu ypamzparu
kysaawnw wy ypamaarn IOK ra tenr U, = e,, myHunriex, ukgu-
Aamad ypaMmaa xam U, =e, Gyaanu.

4 uucoar mmm:é.mm TPaHCHOPMATOp YuyH NOHMHA KaTTanuK 63-
- 2
E\a,qum:neonzm::m Kospdpuuunentu neiunanu sa K xap-
¢u 6unan OearuaaHany.

Arap U, > U, 6§aca, nacalitupysuu tpancdopvatop, arap U,<U,
6yaca, Tpancdopmatop KydaiTupysun 6yaanu. Burra Tpancdopma-
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[image: image366.png]TOPHUHT Y3UAAH KY4Y/JaHHMUIHY nAcalTUpHI BA Ky4waliTupum y4yH
¢dofifasauuIl MYMKHH.

TpanchopManus KodpPuuHeHTH TPAaHCHOPMATOPHUHT KyuJaHUIL
KBAMATHHY Heya MapTa KYy4afTHDHII Ba NACaHTHPHIl KepaX/JWTUHH
6UNAMPAIH,

69- §. TpaHCHOPMATOPHUHT CaAT HILIIALIH

TpanchopMaTop TekIIUpUAAETraHAa YHMHI acOCHA napamerp/a-
PHHH @HMKJAIl MaKcanuiaa canT uuiatub kypusapu (74- pacm, a).
dKBUBAJEHT CXEMIHUHT HapaMeTpJapy Ba TpPaHCcGopMaTOPHHHr mnace
nopTHAA KypcaTunarad 6up KaToOp KaTTanukaap Iuy Taxpubaiapiaan
OJIMHTaH MabJAYMOTIap OusaH arUMKAAHAAM BAa [acnopTuia Kypca-
THATAH KATTAAWKJAAD OuAaH COAMMITHPHO Kypuiaau.

TpancdopmaTop caaT HmAaraHfa yHUHT (Goflnasu 3sHepruscy
HOAra Tenr 6VJaca xam,y TapMOKAaH KyBBaT oJ/anu. By kypsar aco-
CaH YHUHT NYJar y3aruaa MarHUT OKMMHMHM XOCHJA Kujauuwra capd- .
Janand, BupiaMud dyJFaMaaH CaaT MIIAWI TOKHM YTranaa KyBBaT-
HuHr GUP KHCMH Yy FAMAA UCCHKAMKKA afiianand. Jlekun cant um-
JAa8Trania TOKHHUHT KHUAMATH XKYAAa KHYMK OYJAraH/gdrd yuyH TpaHC-

(GOpPMaTOPHUHT GHPJIAMUH HYJFAMUAA HCCHKAUKKA afIAHAIMTaH KYBBAT
l'fR1 Kyza o3 6ynanu. Lynunr yuyn Gynu abTHOOpra ojaMaca xam

6yaanu. ,
TpancopMaTop CaiT MUIIATAHAA YHHHT KyBBaT KO3(hUUUEHTUHH
KyAugary Qopmy/naiaH aHHK/AAHALU:

COoSY =
T UL

6ynna /,—CanT MIJAAL TOKH.
TpancdopMatop CaaT HILFATAHAA HKKMJAMYH 9yAFamiaa TOk OFJa-
ranunan, Oy uyaram kaemmajnapuaary xydsaanum JOIOK ra redrnaup,

U2 = Ex.

SABHH

a) EZBUZ 5) .

74- pacM. @ — Harpyskacus TpaHCQopMaTop cxXeMacH,
6 — BEKTOp AHarpaMMacH.



[image: image367.png]Bupaamun uyiramaa sca caat mmaam TokH yH49a Karra sMac Ba
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Tpancopmarop canr mwasaranuna werenmon KUJHHAIUraH aKTHB
KYBBAT Ky#AHAarunapra ucpod 6y.aanu: :

1. Bupaamun wysram ypamaapumaru Hcpog P,,,=ifR.

2. INyanar ysaknaru ucpod. By HCPODHH KyAHAArH sMnepHK ¢op-
Mysa €paaMula aHHKJSI MYMKHH:

Pp=[0,f'B} +a fB.,1G,

Oy epaa f—nyJaTHUHr KaATa MArHATAAII uacroracu (l'u); o, Ba e —

deppomaruuT Moana xycycusatura GOraHK 6¥aran Kospuunentaap;
B — maruut unnykuus; G —marur YTKA3THYHHHT OFMPAUrH;

3. Yiopma tokaapra capd 6yaanuran 3neprusa ucpogpu. Tpanuc-
GdopMaTop caaT Hmnaranna KyBBaT OyTyHnal HcpoduH enrumra
capduanany.

Harpyskacus tpanchopmaropuunr BEKTOP AHArpPaMMacCHHK KYpHUI
YUYH 4ysnFaM mapaMeTpJaapuaad ¢oiiiasaHaMmus.

Bupramuu uynramra Gepuaran U, kyunanuu CHHYyCcOHZaa ¥3ra-
Paan Ba 4yJFaMAdH CaAT HWJAW TOKH [, yTamu. Arap nyaar y3ak
6y/aMaca, CanT MWW TOKH PEaKTHB TOKKA TeHr, abHu /[y =/, 6¥-
Aaid. PeakTuB /, TOK Maruut oKumu ®,, Guaan ycTMma-ycrT TyumuG,
U, xyunanuwnan 90° kefina kosaau (74- pacwm, 6).

Awmanna 6upaaMuy uysram 3AHXXMPUAATH BATTMETP CaJT HulJallAa
nyaaT y3aKnarn KyBBAaT MCPOGMra Teur Gynran xyBBaTHM Vauaiau,
Canr nmwiamna wygramMuu KH3AupHIIra capdJanagurad KyBBaT HC-
podu nynratnarn ucpogra nuc6aran XKYNa KaM, IUYHHHT YYYH YHH
xucobra o.amaca xam 6Yy.aanu. Ilyanaft kuaub, caat umaam Tox-
HUHE 3p(eKTHB KuAMATH aKTUB BA PeakTHB TOKJIADHHHT TEOMEeTPHK

HUFUHAKMCHrA TEHr:
'l/ 2 2
Io _ Ia+ Ip .

[1yaatuunr cudarn 1okopu Gyaranu yays [, </, Ba [, tox U,
Kyuaanumaaw 90° ra axun 6ypuakka opxana Konaid.

Tpancdopmarop caar wmaaramna BeKTOp auarpammana £, sa E,
DIOK nap xam @,, Maruur oxummman 90° OpKana Koiaiu. Bupaamuu
HyAFaMIary KyqJaHHLl TYWYBH HOJra TEHT GYAraHu yuyH U,=E,
Ba U, = E, 6yaanu.

Tpancdopmaropuunr cant umaam pexuMu yHuHr TpaHchopma-
UHA KOIPODUUHEHTHHN aHHKJALITA XU3MAT KHJAAMIH.

70- §. TpaucpopmMaTOpHUHT Harpy3KaJH MujaamH

Arap TpPaHCHOPMATODHHHT MKKHJIAMYH YyAFaMJIapUra Harpyska
ynauca, 6y xoJana TpanchopMaTop u m pexXuMHuAa ne6 aranaiu
(75- pacm, a).

TpaucdopMaTopHHHT UKKHAAMYH 4yJFaMHra Harpyska yJanrasga
Gup.1aMuy Ba UKKHJAMUH Uy/AFaMJapuAdH KaTTaJHK/AApH GMp-Gupura
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75- pacM. @ — HArpy3kaldd TPaHCQPOPMATOPHH yJaul CcXeMacH,
6 — BeKkTOp AHArpaMMach.

tenr Gyamaran [/, Ba /, Ttoxaap Yramau. Tpaucdopumaropra KyBsatr-
HUHI ap3uMarad napaxanard HCpodiapH XHCO3ra OJHHMACA, TPaHc-
$OpMATOPHHHT uCTeLMOAYHra G6epran U,/; KyBBaTH YHWWHI 3HEPrus
manGaunan oaran U/, xysBatura TeHr 6§AaAd AcAdil MyMKHH, A'BHY -

Uil = U/,
6ynaaH
N— N\u d«\n \4 €KH \N \4\-

TpanchopmaTop Harpyskala HWNAETraHla HKKUJAMYH HYyAFaM-
nan yraérrad I, ok, Jleny KOHYHHra acocas, WyHAaH MarHUT OKUMH-
HH XOCHJ KHJAaZuKH, 6y OKHMM ¥3akAard MarHuT OKMMHMra Kapama-
Kapwu #jkaaran 6§/u6, yHu KamMaWTHPUINTA HHTHAA[H.

Vaagnaru HaTHXaBUi Mariut OKHWMH Y3rapMafi KOJHILH Y4YH
HKKHJAMUYH 4YJFAMHUHC Oy MariuT OKUMH OupJlamuu 4YyJraM wmar-
HUT OKHMH OHJIaH MYBO3aHATJIAHMIIKM Kepak.

Ilynnall Kuau6, MKKHAAMYU YyJFamaard [, TOK OpPTraHAa YHAHT
MarHWTCH3/AHTHPYBYH MArHUT OKUMH opTanu, my Ounau Gupra 6up-
JAaMUH uyaramjard /; TOK Ba Yy XOCH/ KHJraH MarHHT OKHMH XaM
opranu. Jlekun GupjamMu# 4y JFAMHUHT MariuT OKHMH HKKUJlaMuH
YYJFAMHUHT MACHMTCH3JNAHTHPYBYH OKHMHHH MYBO32HATIAHTHPraHy
yuyH ¥3aKAaru HaTHXKAaBHA OKHM KuiiMat¥ ysrapMaiin.

Tpanchopmatop Harpyskana viunarasaa 6upJaaMud Ba HKKHJAAMUH
yyJramjapuial COYHJYyBYH em_ Ba em. OKMMJapHHU XOCHJ KHJIaAuraH

Tokaap yraau. By MaruuT oxumaapu daKar ysuud XOCHA KuJyBUH
TOKJAp yTaauran yyJaraM ypamJapuHuruHa Kecu6 yraau. TyramTu-
pyBuH acocuit Maruut okuMu $y naH KouM Kuuuk Gyaaju, YyHKH Y
COUMJATaH OKHM XOCHJ Kuaaau, Oy 3Ca Harpyska ysrapraijpa xyaa
KaM ysrapand.

Amaana Gurra TpancpopMaropia OHp Kanua Xap XHA ypam/u
HKKMJIaM44 uyJramaap 6yaanu,

UynraMaapAard ypaM/aap COHHHMHT HMCOATAapH yAapPHUHI yu/as
pHAard Ky4JaHHIAAD HUCOATIapH OPKaJH aHHKNAHALH.
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[image: image369.png]Bupaamun uyiramparu TOK HKKHJAMYH uyJAFAMJAPAATH TOKJAP
Aurunaucura Tewr Gysaanu:

L=l + 1,2
1

A
U1+14U1 +-~- .

Wkxuaamuu uyysFaMaard TOKHHHT Y3rapummp Guaau 6upaamuy
4yAFaMIAard TOK XaM ¥arapanu. '

Harpysxaan TpancdopMaTopHURT BEKTOD AMATPAMMACHHHM YUBHIL-
A3 WKKHJAMYH 9yJFaM napaMeTpJapuHHHr KHAMaraapu Xuco6ra
ONHHAAH. : _

MaruuT OKHMM BEKTODHM FOPH30HTAN HAYHaaumpaa uwusuiamu (75-
pacM, 6). MaruuTyoBuM TOK /, BEKTOPH MArHHT OKHMH @, BeKTo-
punan a Gypuakka wirapunab xeraau. Bupaamuu uyaramaunr 10K
BEKTODH MArHMT OKHUMM BekTOpaapuiad 90° opxaia KoJauu.

VIKKHAaMuu uyJraMiard TOK BEKTODH KYHMLaruya aHWUKJAHALW:

E

I= N

. V(R + Ry + (X +Xp)?

Gy epra R, Ba X, — UKKH/JAMYH UyJFAMra YJaHTaH HarpySKaHUHT
4KTHB BA PEAKTHB KapUIHJMKAADH, [, — TOKHWHT HYHAIHIWIM Typura
‘6oFMK Gynaju. Arap Harpyska akTMB Ba MHAYKTHB KapLIMIMK/IAp-
nan nbopar G6yica, /, Bextopu E, BektopuaaH ¢, 6ypuakka opKana
KOnajan.

Hcrebmonunra GepusaéTra MKKHIAMYM Ky4JaHMII BEKTOPH I
YYJAFAMHUHT aKTHB Ba MHAYKTHB KapDUIMJHKAAPUAATH KYY4JAaHHII Ta-
cafinmu U; Ba U, BexTOpiapuHu aiiupuir Guaas anukaasamu, Ly
Makcanna E, BeKTOpH yuuian /, BEKTODH AAaBOMMTa THK YM3HK Ty-
mupaMu3. U, peakTvB Kyuaauulll BeKTOPH Wy 4u3uK Gyfuua AyHa-
JAagu. Suau Oy BekTOp yuuaan U, BekTOpMra napajjen UM3HK 4H-
samn3. £p BexTopu 3ca ana wy uu3ukAa éraau. Bywna /,X, sa I,R,
JAADHUHT AYHAMNIIM IIADTAH PABULIAA TaHJavanu. Acauaa /X, kyu-
Januu toxian 90° Gypuaxka oanusaa G§ianu, TeHraamana ca yHra
Manduid KuhMar Gepusaid, WYHWHT YYYH YHH Teckapu HyHaatupa-
Mu3. DHAK [,R, BexTOpH yuuHH E, BeKTOpU yuu OuiaH GHPJIAIITH-
Ppub, /,R, UKKUAAMUM UyJFAMHUHI TyJa Kapmuauruaas Gohiaananuo
Ky9NaHUU NaCARNIIH BEKTOPHHH YHM3aMU3 BAa HATHXaAa MKKUJAAMYH
UyJFaM KapIMJIHKJapHAa CaphJaHraH KyudJaHumap yubypuarusmu
XoCu/1 Kuaamua. /R, Bektopu yuuuu O HyKTa Gujaan Oupaamtupud
U; BeKTOpHHH XOCHA Kuaamus, Mcrenmoanun R, akTHB Ba X, HH-
AYKTHB KapuIUuk/apaaH ubopar 6yarauu yuys U, Bektopuuas ¢,
6ypyakxa uiarapuIafu,

Bupaamun uyaramparu TOx /; BEKTOpHHM aHHKJaL yuyH [, =
=1I, + (—1,) ra xypa [, Bextopura — I, BeKTOpHHH Kymawmus. By-
HUHT YYYH /, BeKTODHHHHT y4uAaH AyHANHILM Gy#inua /, ra xapa-
Ma-Kapuii, JeKHH KHAMATH TeHr OyaraH — [, BeKTODHHHM yH3amus.
By BexT0p yuunu O nyxra Gunan Gupaaurtupu6, /, BEKTODHHH XO-

_CHJ KHJAMH3.,

Jluarpammana TapMox kyusanumu U, HHHT BEKTOpPH Tpancgop-

MATODHHUHI CaAT AWJAY YYyH 4YMSHATAH BEKTOD [AHArpaMMach]a
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[image: image370.png]kypcaTuarad #iya 6unad aHukaanagu. Bynusr yuyw E, Bextopura
TEHr Kapama-Kapuu fAyuasran — £, BEKTODHHM UH3AMH3. E, BexTo-
pu yuunad /, BeKTOpH jiyHanumunna /R, BEKTODHHH UH3AMHU3. LX,
pekTopH 3ca [, BexTopura nuc6atan oJaunma O¥samu. By BexTOp
yunuy O nygra Gusan GUPJAALITUPHO;, KydYAaHHM U, BexTopund X0-
CHJ KHJAaMU3.

[Hynnaft xuaub, HArpyska axkTUB-UHAYKTHB XapaxTepaa 6yaca,
U, Bextopu /, BeKTOpHAAH @, Gypuakka OJAUHAA OFnanH.

71- §. MareuTIOBYM Ky4Jap TEHIaaMacH

dapas KuaaiiuK, TPAaHCHOPMATOP CAAT M PexUMHAA OfacHn
(74- pacM, a). By xonna TpaHCQOPMATOPHUHT OHPHHUH Uy/FAMHAAIH
tok [, canT mmaam TOKH Je6 oputuaanu. Caat Huiall TOKW
épAaMHIA BYXYAra KEJraH Mar{uTJIOBYM KYY T,W, rtpaucgopma-
TOPHWHT MATHMT . yTKA3ru4ujla MakCHMal MOMEHT OKHMHHH D, =

IORW‘ V' 2 xocuan xuaaau, 6yHaa R, — MarHMT YTKA3THYHKHT Mare

m 5

HUT Kapumnauru; W, — Oupaamuud ypamaaru uyaramjap CoHH.

Ukkuaamau ypamra r Harpyska yaaiauk (75- pacm, a@ ra xa-
paur). WMkxunamun ypamma [, TOK X0CHA 6yananu. Bupaamun ypawm-
Jarv TOK Kuiimatu [, rada opraiu.

Byuna#i nafiTaia MarduT MaiioOH OKHUMH @, MKKHUTA MarHuT Ky4
1, W, Ba I,W, Tancupaapuna xocus 6ynaau. LlyHuariex, OKHMHRHE
910K pa Tox uacrotacu GusaaH Goraug Gyaran xuAmarura Kypa

o —— B
4,44 W, f
&kn U, = (— E,) skanaurunu 3bprubopra 04cakK,
_ U
T A44W, f

6ynann,

By udonazaH WyHH afiTuil MYMKHHKH, OKUM P TparcdopMaTtop-
HHHT Harpyskacura Gorauy sMmac. Yynku U; Kydaahui Tpaucdop~
Matopura KaHua Harpyska yJaHca xaMm ysrapmac Gyau6 KoJasepa=
I, lOxopuiary ugonanapaau

VZ. Wy iVt bWy
Rn Rm
]0W1 =11 W1+ 12 WZ‘
By ndona tpanchopMaTOPHHHT MArHHT/IOBUM KyUJap TeHrIaMacH=

aup. Bywna [, W, — tpaHCHOPMATOPHUHT MArHMT ¥3aruiaH acocuit
MarHuT OKUM XOCHJ/ KHJAYyBYM MArHATJOBUH Ky4,

Y
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Tpanchopmaropuunr Gupaavuu uyaraMuaaru XYBBATHH

Py = U,/ cos ¢,
ne6 oaafauk.
Tpanchopmatopunnr ukkusamun Uy AFAMHIAH

Py=U,l,cos 9,
" KyBBAT OJAHHAMH.

Tpancdopmatopunnr §3uza Kyssat ucpopu P, — P, ra Tenr.
Tpancdopmatopna 8lJaHyBYN KHCMJIAD 6Y.iMarauu Vuyn P, uya-
FamJapuHH Ku3AHpHIIra P ya HCPOd Ofaanu. Uyaramaars Kyssar
ucpodpu Iy sa [, TOKKa GOFAMK 6§aaxu:

Py = IR, + IR,

Oy epaa R, Ba R,—4ynravnapuaur aktus KapwHankaapu. By wc-
podpaapuu Tpancdopmaropruur KHCKE TyTawys TaxpuGaCHAAH HK-
Ka/a qy/lFaMAa OCOHTMHA AHMKAAUI MyMKHUH. ByHHHT YUYYH d9yaram-
Japnau GHpu Kucka TYTaWTUPU A, HKKMHIM YyJFaMOa 3Ca l; \:.
HOMHHaA Tok siap Gapkapop 6y.aamurau nacadrtupuaras U gyvaanum
Xocur 6yAanu. Mabaymu, Gy NaCaAATHPUATaH KY4NAHHII KHCK a Ty-
TallyB Kyunaduilu pefunanu. [Tyaatnaru HCPODIAp MHKZOpH
be; Kyna KHuuk Gyramu Ba yaap xucobra onunmaiian. Y X0a4a
dyJaramaapaaru ucpodaap

bz.: =P +P =P, ..

nya
Q%. epna \v...: —HOMHHAJ TOKJapnaa qyJaraMmaapaaru :n_uoe.:m_u.

[Tynataara ucpodaap TPaHCPOPMATOPHHUHT CaAT MIIJam TaXpH-
Gacuaan aHukaaHaad. Yacrora ysrapmarauna yaap cakat nyaatna-
Fd MarHAT UHAYKUMACHHAHT MAaKCHMAaJd KAAMAaTHra GOFTHK Gya1aiu.
Arap Gupaamum kyunanum yarapmac 6ysca, B, = const Ba nyaar-
Aary WMCpop/aap caaT umIawAa xawm, HArpysKa Ou/ay wuwijaumna xawm
Oup xua 6yaanu, Tpanchopmaropudar ukkuaamuy - 4yJFAMH Y3HJ~
rad xoaa2 y U, HOMHHAaA KydyManumwra yJaauanu. Bupnamun wya-
Famnaru [, Tok xyna xwuux, /, Tox sca O ra TeHr Gyaaau. lly-
HUHT YUyH 4yJrFamaapaard ucpodHu xucobra osmaca xaM Oynanu:

bn = Nv:wa l_l b.:. = Nv:w
Taxpuba acocuna I, /,, HomMHAn TOxaapaa Ba U,, xyunannmnpa
HIA3ETTaH TpancgopMaropraru HCPODAADHH AHHKAAUI MyMKUH:
xuﬂlb._. ] ..T b=w:._.

73-§. Tpauchopmaropaapruur ¢oAnann mu KosppuuneHTH

Tpaucgpopmarop Gepaétran P, KyBBaTHUHT y onaétran P, Kys-
BATra HHMCYaTH TPaHcHOPMATOPHHHT bofinaau wWm K03} du-
Luentu neb artasaam Ba 7 Xapou Onaan Gearuaanamu. Amanna
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[image: image372.png]%mzneogmgn:::a ®UK Hu XHCO6-
J1aul yuyH Kyiuiard adopanan do-
AajNanuaanu: o

Py Py P,

P. P +AP P4 AP,

- Nyaatnarn 6yaaauran ucpoduaa
Aoumuil, 9yraMaapia OVAaAuraH uc-
podaiap sca TOKHMHT KBanpaTHra €xu
HKKHAaMYH KyBBATHUHT KBaApaTHra
nponopuuotan S : S;=K, abuu TpaHc- ARG
dopmaTopaapuuHr Harpysxa K03 -
¢uunenTHra Tedr 6yaanu. Yuga P

76- pacm. Tpauchopmarop

o
Aa3nd uul ko3 PHUHEHTHHHUHT
Ba P, uya HH Gunran XoJ11a .a_umzneo_u. Harpyska Koa(QHUHeHTH 6uian
MATODHWHT  UXTHEPHH  Harpyskacu GOF/aHHUII XapaKTepHUCTHKACH.

yuyn ®UKnu xucobaam mymgusn. .
Py =V 3U,l,cos ¢ = BS,cos ¢, Gyaranu yuyn
AP, =P; AP, = 3R, = 312 = §2P,

SKaHANTHHU 3BTHOOPra o1cak, Gup asanu TPaHCPOPM aTOPHUHT
QUK Kyiuparuya 6yaanu:

arap

BS, cos ¢,
. BS, cospt- P + 2P,

Hemax, Tpancdopmaropuunr ¢ofinanm uw Ko3h¢puunents na-
TPY3Ka KO3(D(HUHEHTHIA XaAMAA HCTEBMOJNUHHHHF KyBBaT Kko3ddu-

::mmaxgao::xafg:.582:. KO3bduuuenTH opTHWH Gunan
PHK xam opramu (76- pacwm). ‘

s\‘"

74-§. Tpanchopmaropaapuunr mapasnen wmgamm

Canoar xopxouanapuaa, onaraa 6up Heya tpanchopmarop Ypua-
THAraH 6yaub, yaap aloxuaa-aJ0XHAa EKH napaanen HWAAH MyM-
KHH. .

Tpancopmaropaap 8/I0XH13-a/I0XHAA HINAraHAA YJapHUHT HK-
KHJIaMun 1yAFaMaapu y3apo Gor1anMaraH 6y.anu. Hummneowzﬁogmw
napajnne] HIWNATAHA8 3CA YAAPHUHT MKKHJIAMYH Ty/IFAMJIAPH YMY-
MHH HArpY3KaHH TabMUHAANIH.

Xamma TpaHcdopuatopaap xam napanien Hmadsepmatian. Kan-
nafd waptaap Gaxapuaranaa TpaHchopMaTopaapHy napaanea wuu-
7awra yaaw MyMKHHAMTHHM aHUKAaAMA3 Bynu uxkuta Gup dazanu,
NacanTHPYBYH TPaHCHOPMATOP MHCONHAA KYpHO uHKamus.

1. Mapaanen uwaaiinuray TPAaHCHOPMATODHHHT GHPNAMYH Ba HK-
KHAaMUH qyAFaMJIapHIArd Ky4JaHUiiap ¥3apo TeHr 6yaumH Ke-

paK, s’bHHU:
Ur=Un=...=U,,
U,

M~"Qw—~“ --"QNa.

82250 ‘ 13



[image: image373.png]Awmanna Oy mapt Tpanchopmaus KO3 PPULHEHTAAPHHHHT 6up=
Gupura Tenr GYauwuaar H6OpaT: '

K =Ky=...=K,

Tpaucpopmaunus xosdduumentaapn K, < K; 6yaran xoa yuym
6up (asanu TpaHCHOPMATOPJAAPHHHT HATPY3KACH3 HIIJALIMHH TeK-
wupaiauk (77- pacum, a).

TapMOKHHHT Kyu/MaHMUIH HKKaJAa TPaHCHOPMATOPHHHT OGHpaaMdn
KYU/JIaHHIINADUTA TEHT, A'hHU

U=U, = U,,..
VikkunaMus Kyunanumiap Gup-Gupura Tewr GyaMabiau:
U U.
. Uy= 7<‘1 >Up= 7{2

2. Tapanaen HWIOBYM TPAaHCGOPMATOPHUHT KHCKA TyYTaIlyB
KYy4JaHHIINEPH GHp-O6HPUTa TEHT, sbHH

Uy=Uy=...=U,

K

Gysuwmn kepak., Typau KyBBaTaard TpanCOPMATOPJIAPHHUHT KHCKA

TyTawys Kyuiauamaapu U, >U , 6yau6, tpaucpopmauus koad-

¢uunentd K, =K, 6¥/ca, YHHHT TalwKu XapakTepUCTHKACH 77-pacM,
0 na xypcaTuaraHupex Gyaanu,

[Tapaasen umaaérran Tpanchopmatopaapaad GHPOPTACH KUILAH
YMKCA, YHHHT ypHUra GOwWKa TpaHchOpMaTOp YpHATMIL J03uM GF-
Aand. KynuHua KucKa TyTamuil KyuJaHHIUMHHHT KHIMATH KUIIaéT-
ran TpanchopmMaTopAard KMCKa TYTalWHLI KYY/J3HUUIMIA TeHT 6YAran
Gowka TPaHCPOPMATOPHH TONHMWI KuiuH OYJamu. XaTTo Gup XHa
KyBBaT/IH TPAaHCHOPMATOPAAPHUHT KHCKA TYTAIIMIN KYy4JaHHIINADH
Xam Oupop xuiimarra ¢apx xuaanu, LLIyHauHr yu4yH KucKa TyTamuLi
KyunaHumw/Iapu ypra apudmertux kuiimMaraapunan + 10 % raua dapg
Kuaaauran TpaucgopmaTopsapHu ¥3apo napajjes yaaml Ba Kliia-

I
1
a) 8) b
77- pacM. @ — TpanchOpDMATOpHHHr mapaJulel HULIAWH, 6 — TamikKu

XapaKTEPUCTHKACH, 8 — TpaHC(OpPMAaTOpJapHHHT Hapajiies HLLIAIMHra OHA,
BEKTOp AHarpaMma,

114



[image: image374.png]THAM MYMKWH, Amanga KyBBAT/1apH c AoKopu wyvnanvuwnu wukaenap
TEHI €KH Xap XHJ KYBBATIH HKKH >

€xu GHp Heua TPaHCHOPMATOpIApHH
napanfnes MULIATHIL MYMKHH. Jlekun
napajjes uulaifuran Tpauchopma-
TOPHUHT KYBBaTH Oup-OHpHAAH aHua
¢dapx xuJaca, yJaapHUHT KuCKa TyTa-
WY KYYAAHHIUAADH YPTACHIAru Ta-
GoByT #Fa KyAUIMIIN MyMmKHE G-
ran KWAMaTtaaH owu6 keramu, ly- ATacrn Ky 4NaHUWAY WUHGAZP
HUHT  YYyH [apaajaea Wuiiaiau-

raH TpaHCQopMAaTOpJaPHUHT HOMHHAJM 78-pacs. Yu dasamn mxwira
KYBBaTJapUHUHT HUCOATH y4AaH KaT-  TpanchopmartopHu napaies ynam
Ta 6§ IMACAHI M TaBCHA 3THAAH. [I1yH- CcXemacH,

I3 KACKA TYTAWHIN KYY/JaHHLIJIAPY-

Huar Qapxu 10% aau omwmaiiau. [Mapannen nwaaiinurayn Tpancdop-
Matop/apia HUCTEBMOJYMHHHI KYBBATH JOUMO YJAPHHHT HOMMHAJ -
KyBBATHra NpPONOPUHOHAN TAKCHUM/AHUIIM JO3UM. JIEKHH HCTEDBMOJ~
YHHUHT YMYMUil KYBBATH napajjen yJAaHran TPaHCHOPMATOpAaPHUHT
HOMWHA/ KyBBAT/ApH HUFUHAMCHIAH OPTMAC/AWCH UIAPT.

Tpauchopmaropaap napannen yaanaéiraufa (IOKOpHIArd acocuii
WapTiapian TaKapu) yaapaa $asa KyuJaHHLIIApH BeKTOPAaPHHHT
KETMA-KET KeMMIlH, ADBHH (asa ajiMAlIMHWINN GHP XUA GYJHIIM Ke-
pax. Ilapa/isien ynanaérrad tpancopMaTtopaapHunr $hasa a/MalluHu-
Wy 6up Xua O6yaca, uwia6 Typran TPaHCchOpPMAaTOp HKKHJAAMUH YY.I-
FAMUHUHT (Da3aCHTa YJAHTAH BOJBLTMETP HOAHH Kypcaranu,

3. TNapaanen uniiafauran Tpaucopmaropaap 6up xua rpymnaia
6yanwu wapt. TpanchopmaTopaan GupH HKKUHUH rpynnajna, MKKHH=-
YHCH GMpMHYHM rpymnana ne6, ¢apas Kunaiauk. ByHia uikuiaman .
JMHUS KyU/NaHRIAD yuGypuaru Oup-6Gupura Hucoatan 30° Cu/kuran
Gyananu. Jlemak, yaap ypracuaa AOuMO a,a, xecMa OuJaaH 6earu-
MaHanuran Kyunauuw 6yaanm (77-pacm, 6). )

Huarpammana a,a, =2a,0sin 15 = 0,520 GyJravu yuys yaap
ypracunark x0Cu/ GYAafuraH TOK HOMHHAA TOKAAH K§Tra Ofaanm.
Wyuunr yuyn 6up rpynnara oux 6jamaran TpaHchOpmaTopaapu
napaaien uw/aatHiG Oyamaiau. I

Yu dasanu TPaHCHOPMATOPAAPHE NAPAAAET HILNATHIL Y4yH I0KO-
punaru wapraap Gaxapuaumn 3apyp. Byaapaan TallKapy, Kyiuna-
ruaapra s»Tu6Op Gepuil Kepak. Bynaail TpaHcopMaTopaapud na-
pannen wmarduna OHPHHUH rpynnanaru Tpancgopmarop Y/Y 104-
AYy3—10/1y3 yCynuna yaanrad 6Y/ca, HKKHHYH rpyinajgara Tpauc-
dopmarop xam ronnys3 yeynuna yaauwran 6yaumu kepak (78- pacu).

QYO N

75-§ Yu ¢azaan Tpancopmatopaap

Yu dasaru TokHW TpaHcopmaumsnamna 6up-6upu Gusian GoF-
JaHMaran yura Gup Qasaiu Tok TpascdopmaTopuman (79- pacMm, a)
€xn Maxcyc yu ¢asaau Tpancopmatopaapaan  donnasannaanu (79-
pacm. 6: Y4 ¢asanu TpanchopMmartopia Xap yuyana ¢dasa yuyH ymy-
MHH MaruuT YTKa3ruy 6yaann (80- pacw, a, 6).
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[image: image375.png]79- pacM. @ — yu da3ann TOKHH yura Gup ¢asaiau TpaHCPOpMaTOPra
ynain cxeMacH, 6 — yy (asajiH TOK TPaHCHOPMATOPHHHHI CXeMAaCH.

80- pacM, ¢ — yu asanu
TpaHCHOPMATOPHURLD CTEPIKEHD
THOHAATH MAarHHT  YTKA3THYH,
6 —06poHb-CTePXKEHAN YU (o3aad
CTEpPEHHMHI MArHHT ¥TKasruu-
aapn.

81- pacM. TM-320 TumHparu yu
dasaan TpaHCcHOPMATOPHUHT
TYSHUJHIILN;

J~T1epMoMeTp; 2— IOK uvaraMusuur Ku-
pum k1eMMmacH; 3 — MK uyarrawuHHHD
KHPHI KJAeMMacH; 4 — Mol kyAnut 1po6-
KacH; 5—MOH caTXHHH K¥pcaTysun k¥p-
caTKHY; 6—MON KYRuiu npobwack; 7 —
KenI ANTHPruY; & — MaruuT VTrasrny;
9 — 1K yyaramu; 10 — JIOK uvaramu;
11—MORBY TYKUW Lpobkacu; 12 — »moft
Gaky.

81- pacmaa yu tasanu kyu
TpaHCHOPMATOPUHUHT  TY3H-
JUWHK KYpcaTuaras.

Tpanchopmaropiap mar-
HHT YTKA3THYHHHHT TY3HJM-
mura Kapaé MKKH XuJ: cTep-
kenau Ba Opouanm OGyaanu,
TpancopMaTOpHHHT  CTep-
JKEHJU XWAM 3HT KYN TapKa.j-
ran (80-pacm, a).
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[image: image376.png]Yu crepxenan Maruur YTkasruununc xap Kadcu CTeDXKEHUAS
OMP/IAMYH Ba HMKKHAAMUH 9yJFaMaap xodnananH, Oy qyaFamagp
aluu Gup ¢asara Teruwau 6yaanu. 79-pacwm, 6 aa TpaHcgopmarop-
HUHT IOKOPH BA NaCT KyYyJaHum 4YJAFaMA3pH GHP XHA 10J1Yy3 yCy-
Aula yaawrai. P, okuM B pa C Crepxennap opkaau, @, oxum A
Ba C cTepxcensap opkaan, ®. okum 3ca A sa B CTepXeHAap Op~
KaJad TyTamanw. :

Yu daszaau TpaHchopmarop UYAFAMAGPUAArH MAarBUTAOBYH TOK-
Aap, macanan, AX, BY, CZ xamuma BaKT asa OFfuua cuumxuram
6ynazu. Marsur Jrxasruy CTePXEHNAPHHUET TOKA2D OMAGH MOC:

keaypun &, +@y 4 &, okHMAapH  ucTasran naitaa &, + @,
+®.=0 HUFHHONHH XOCHA KRaamy.

Marsur Mainon oKuMmuun 6upop nait yuyn Gywnaht ésuw MYM-
KHH: ,

)+ By b = 0,50, + b, — (50, =0,

Yu dasaau TpaHcpopMaTop.apaa, MarHuT MaiiioH OKHMMapuIex,
MarsuT IOPHTYBYH KyuJap F,, Fy, \uo XaM CHMMeTPHK CHUCTeMaH®
TallKuA Kuaanu. By xon yuyw £> Fg wapr Gaxapunuwu Kepak.

HeMmax, MaruuTtaoBun \>H\nV Iy Tokaap xawm CHMMETPUK CUCTes
Ma TAUWKUA KHAA OJagH.

Marnurs0Bun TokAapaaru Oynaa# ¢apg kam KYBBATAH TpaHC-
dopMaTopaapaa cesunapau 6yaanu, karra KYBBAaTIK TpaHcpopmaTop=
Japia 3ca KaM ce3uJalu.

Y3axnapra Xap Oup ¢asa yuyH 10KOpM KyuaaHM Ba macT Ky4-
Januul uy/aramaapu Ypananu. IOxopu kyunanum YyJAFraMaapu a-
3acHHMHI OowH waprin papumaa A, B sa C Xappaapu 6uaay,
dyAramaapn oxupu sca X, Y sa Z xapduiapu Guaan Gearusananu,

Yu dasaan TPaHCchOpMaTOPHUHT UyJAFAMJApH 10/AY3 BA yuGypuak
YCYAuAAQ yAaHHWH MyMkuH. UyJiramaapuu I0/1y3 yCyauaa yaawna:
yuana dasauuer oxupu éxu Gomu ¥3ap0 wmefTpan &xu HOsuHuu
HYKTa XOCHA KMAWG yJawand, yuana ¢pasaHuur SPKHH yuu (Gowu:
€kM OXMpH) 3ca Y3rapysuam Tox TADMOFH  @KH
HCTEBMOJYH BaHXKHPHFA yJananu (82- pacum).

A 4 c
Tpauncopmarop 1y/FaMJapuHK yybypuak ycy- :
/UA8 yJramia GHPUHYH (asa 6OWM HKKUHYM ¢a-
34 OXWpHra, HKKMHYH (asa Gowu yuunyu ¢asa '
OXupHra, yuuHuH (asa Gowu GHpuHuM ¢asa oxu-
pura ynauaau (83-pacm). Bup ¢asauuur Gomnu
Gunan Gowka dasaruur OXHpH yu dasanu y3ra-
PyBYan TOK 3aHXHPH TADMOFMra yJananu. X Y zZ
76-§. Yauam TpanchopmaTopaapu 82- pacy.
Yu dasann

 Yavaw TPaHCPOPMATOPAAPH X03uPru BaKTAa wuw__wwwww_mﬂwv
CaHOAT BA TEXHHK:1A YSTapyBuaH TOK 3aHXKHp.ia- oanys yewnnna
PHAa 34eKTP Jau0s ac6o0/apuHHHT Yavaw yera- yaau,
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[image: image377.png]pasiapuHd KeHTaHTHPHIN Ba IOKODH KYyuJa-
HUII TapMOKAapuAa mynpas acbobaap Ou-
JaH WuJgalm XaBPCHU3IMCHHH TabMHHALI
MaKCaLJapHIa WIIJIATHAMOKAA.

¥ nyam TpancgopMaTopaapu TOK TpaHCs
dopmaropaapu 77 Ba kyunandur Tpauc-
¢dopmaropaapu K7 ra Gyannand. ,

Tok TpancopMaTop/apu Karta xuﬁ-
Matau yarapysiail ToxkHH {iunK Kuiimat-
JM TOKKA V3TapTHPUII Y4yH XHU3MaT KH-
Jaid Ba OHpJAMUH 3aHXUPAA TOK KYYH
83- pacm. - Yu dasamn’ HOMHMHAJ GYATaHAa MKKHJAAMYM YyJAFAMAA-

TpanchopmMarop - ., .
uyaramsaphpn  yubypuag M TOK Kyun 5 A Ofnamuran xuauG Tai

yCyAHAA yJallL épJananu.

Tox TtpauncdopmaropaapuHHUHT GHpJaM-
un gyaramu (84- pacm, a) TOk KydH Y/A9aHAAWraH AMHUA CUMHHHHT
KJeMMacura Harpyska GUJIaH KeTMa-KeT YJAHAAM; HKKUJAAMUYH 9yJ-
FamMu amnepMerp, BartMerp éku cuéruuk Kabu acbobsapra, ALHH
KNYUK KAPIIKAMKAY §A40B ac6o6aapra KeTMa-xeT yJaHaiu.

Tok TpaHCcOPMATOPHHHUHI HII PEXUMH OAATAArd TpaHcdopMa-
TODHHHr UII pexumMuaad tTy6aad ¢apx kuaaad. Oparnara tpascdop-
maTtopAa arap OepuiraH KyuJjaHuum ysrapmac 6¥y/ca, Harpyska ys-
rapraiia ¥sakiard MarHuT OKMMH Y3rapmac Ae0 XxucoG/iaHamu,

Arap onzarzaru TpascopMmaTopla Harpyska KHHAMaTH, SbHH HK-
KHJIAMUH 9yJFaMAa TOK Kyud KamafTHpu/ca, yHAAa OupJaMuH uya-
FaMZa TOK KYYM KaMasiy, arap MKKUAaMup 4yJFaM ysujca, YHAAa
GupiaMun 4y/aFamMAia TOK KyduM Caar Hwam /; TOXHraya KaMasjH.

84-pacM. @ — TOK TPaHCHOPMATOPHHH YJIaul CXEMacH,
6 — Tox TpaHC(OPMATOPHHHHr TAIKH KYDHHMIIH.
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[image: image378.png]Tok TpanchopMaTopuuuKr TpaHCchOpMauMAAAl KOIDBHLUEHTH:
W4

W, 1’

Arap yn0BYM CHMAEp Ba UyJAFAMJAPHHUHT Kapmnaury Tpancdop-
MaTop yuyn Hya Kyiuaran xaTTaninkian loKopx Oyamaca, y X0/4a
Kydnaargya 6yJaanu: .

1, =KI,

Tok TpaHCOPMATODH HIUAAraHZA YHUHT HKKWUAAMIH UYJIFEMH
KWYHK KapLIMJHKJA YJI40B ac606Hra ynaHanu Ba TpaHC(HOPMATOPHUHE
ML DEXHMH KHCKa TYTaWHII pexuMHura aguu 6yaaau. LUydnnr yuyn
TPaHCHOPMATOP MACHHT §TKA3THUMAArM MATHAT OKMMH KaMasiiH

Arap Tok TPaHCGHOPMATOPHHHHT MKKHUAAMYH TYJFAMH y3wicd, yH=
Aa 6y uynrampa TOK OYamaiiiu, GupraMuu uyJaFamaa 3Ca TOK Kyuu
ysrapMait Kosiamu, NexVH OjaTAard TpaHchopMatopaa Gyarand KaGu
Kamaimanu.

[ynnaét kuaud, Tox TPaHCHOPMATOPHHUHT MKKHJIAMYH UYYJFAMH
Y3U/AFaHJla MAarHuT yTiasruuna OupiamMuyd 9y/araMm TOKW KY3FaTraH
MArHWT OKMMH HKKHJAMUYH 4y/JFaM TOKMHHHT MaTrHMTCH3JAaHTHDYBUM
TABLCHPHTa AYY KesaMacadru cababau kynaiub weragu. [lemak, Karra
ypamsap COHHra sra 6§JTaH UKKUAAMYM 9yAFAM H30NAIUACHLA TPAHC-
¢dopmaTop umiamIMHKE Ky3aTW6 Typysuusiap ydyH XaBdau 6yaraun
IOKOPH Ky4JaHHW Xocua Gfnaau. llynunr yuyn Tok Tpancdopma-
TOPUHHHT HUKKHJA3GMYM YYJAFAMHAAH YJY0B ac606japu OAMHTAHAA Ma3-
Kyp UyJFaMHH KACKT TYTAITHPHIN J03uM GYJaiu.

Tex Ttpanchopmaropsiapi Ty3naMmM Ba MIIJATHAMIINFA KYpPa CTa-
UMOHAp BA KyuMa TpaHcdopMmartoprapra OYyauHanu. 84- pacm, 6 aa
TOK TPaHC(HOPMATOPJNAPHHMHT TALIKH KYPHHKLIM TACBHPJIAHTAH.

Kyunanum tpanchopmatopunudr Tysuanmu onauii Tpancdopma=
TOPJAPHAHT TYySHJAMWKAAH YHYa apy Kuamaiau, Kyuaanumr tpamc-
(popMaTopuHuHr OUpiaMYM  YYJIFAMHTE VIYAHAIIM . JIO3HM GyJAram
KYUWIAHHIN, UKKUJIAMYU 9yAFaMuUra sca yauaw ac6o64apu yaaHamu
-(85- pacm, a). 85-pacM, 6 ma Kkyusandm TPaHCHOPMATOPHHWHT Tall-
KM KYPHHMIUM TaCBUDJIAHIaH.

Ynuannuwy nosum GynraH Kyuaanuum OUpPAAMUH YYJAFAM  ODKAJH
yTranaa yHaa yHua katra 6yaMarad TOK XOCHJ 6ys1anu Ba 6y TOK
(GeppOMaruuT Y3aKHH MarHHTAAiau.

¥saknarn yarapysuau MarHuT OKMMH TABCHPHAA MKKMAAMUM uya-
rampa DIOK xocun 6§aaau. TpanchopMaTOPHHHI CAAT HIU PEKHME
yuyn tpancpopmauuanam xodppuuneHTH:

E, W, U
E, W, U

K.

Bynaan §auanuwu sapyp 6§aran U, Ky41aHUUIHHE TONKIL MYMKHH:
U, =KU,,
6y epna U,—BOJbLTMETPHUHT KYPCaTHIIH,
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[image: image379.png]85- pacM. @ — KyWIaHHII TPAHCHOPMATOPHHH yJlalll CXeMacH,
0 — KyuiaHHilHH Yiadam TpaHchOpMaropH; A Ba X I0KOPH KyuJaHHUX
YyJFAaMHHHHI Y4YJapH, @ Ba X TacT KYYJIaHHW YyJFAaMHHHHT y4JapH.

¥Yu ¢dazanaum TOk 3aHKHPHIAATH KYYJaHULIHA HUKKHTA OHD ¢asaau
€KkH yu dasanu kyudanuul tpaHchopmatopu €pramuia yayamr MyM-
xuH (86- pacm, a, 6).

Kyuaauum Ttpancdopmaropaapu 200 ...2000 BoabTaMnep KyB-
BaTJapra My/xkaana6 Hiinawand. YHUHr KyBBaTH ¢akart Tpancdop-
MaTop Ba ac606aapia COAup OYauuiM MyMKHH OYAraH HCpopaapuu
“KonJalura KeTaaw.

86- pacM. @ — y4 (Qasannm xKyunaHHMmMHM AKKATa Gup (asann
rpanchopmarop GusaH yaam cxXemacH, 6 — yu ¢asanu _
TpaHCHOPMATOPHHHr TY3HJHUIH CXeMacH.
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[image: image380.png]Kyunanum TpancdopmaTopaapy 10kopH KyuJaHHII YCTaHOBKAAA-
puia xamaa yayam acho0.apH, IYHWHMAEK KYUJSHHII PENECH, yac
TOTOMETD, CHIHa/A Jamnanapd, ¢a3oMeTp Ba 3JEKTP CUETYUHKJADH
ydyH XH3MaT KuJaiu,

77-§. ABTOTpanchopmMaTopaap

Avanna uxkunamau xyunaunw U, 6upaamun xyusamum U, nam
KaMm ¢apK Kuaagural xoajapiaa asroTpanchopMmatopaapaan Qoiiga-
JAaHunand. [lacT KyuJauull 4y/iFaMM IOKOPH KYYJAaHHWI 9YJFAMH-
HHUHT Oup KucMu OGyaran Tpancdopmatop aBTOTpaHCchoOpMa-
TOpJaap ne6 arananmi.

Tysuanmu xuxaTuaad aBTOTPaHCHOPMATOP OAATAArH TpaHcdop-
maropra Vxwamaup. [1yJaT Maruutra TYpAu KYHAAJaHT KeCHMTa
ara Oy/iraH CHMJApIaH Taii€pJaHraH HKKH YYJIFAM XOHAAAIITHPH/AA-
av. Uyaramaapaan GUPHHUHT OXHUPrH yuu OOMKACHHUHT Gout yuu
Ousan ynaHagM Ba MKKH KeTM8-KeT YJaHraH uyJAFamMaap yMyMuii
I0KODH KyuJiaHWIll 9YAFaMHHH XOCHJ Kuaaau., [1acT kyunaHum uy.-
FaMH CH(aTHAa aBTOTPAHCHOPMATOPHUHI IOKODH Ba NACT KYUJAHMUT
YYJAFAMUHHHT GUp KMCMH XHCOGJAHraH MKKH 9yJFaMuaH GHPH XH3-
mar Kuaanu. llynpall xuiu6, aBTOTpaHCGOPMATOPHUHT IOKOPH Ba
nacT Ky4Jauuul 4yJaraMaapH ¢gaxat MarHuT aJoKacurarusa smac, 6aJ-
KH 3JeKTp ajoKacHra xam sraaup. '

AsToTpascoopmatopuu pyc aaextportexuurd J. O. Ioauso-Ilo-
6poBoabCKkUE HXTHPO Kuarad, Opaatiarn
TpaHchopmatopsap CHHFapH aBTOTPAHC-
Gopmatopnap xam nacafiTUpyBuUM Ba Ky-
gaiitupyBuu, 6up ¢asaan Ba yu dasaau
Oy AHIUN MYMKHH.

IMacafitupysun  aBrorpaucdopmarop-
HUHT NPUHOWNHAT CXeMacCH Ba TALIKH K-
puHpmu 87- pacM, @, 6 na TacBUDAAHTaH.

87- pacM. @ — aBTOTPAaHCPOPMATOPHHHT TYSHAHIUA CXEMACH,
6 — aBTOTpPaHC(OPMATOPHHUAT TAIUKH KYDHHHIUH, 8 — MakKTal aBTOTpaHCPOPMATOPH.
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[image: image381.png]MaxTa6aapia MaxCyC KYUAaHWIUHH Y3rapTHpHUI aBTOTpPaHcdopmas~
ropuaaH ¢ofinasanuaanu (87- pacm, 6).

ABroTpancdopmarop CaAT HINNAraHAa MKKMJAAMYH YyJFaMJ8 TOK
{y =0 6ynaau.

Bupaamuu uyysaramla KyunaHdUl nacafiMIIMHM XucoOra oamacaaH
GupaaMud Ba uKKuIaMuu uyarasuap ydyr JIOK  napuu gyhuparue
qa E3H MYMKHH:

E, =U =4,4W, f0,
Ez = Uz = 4,44W2f(p.
AsToTpancOpMAaTOp CaAT HUJAraHAa GuUpJaaMyy Ba MKKHAAMYY

qyaFamaap Ky4yJaHHIIIADHHUHT HUCOATH aBTOTPAHCHOPMATOPHHHT
Tpauchopmanuasaw KOod3PPUHUUEeHTH aelunanu:

UL _w,
U, W, )
Arap asrorpascdopMaropaard sHeprusi HCpodu xucobra OJIMH=
Maca:
Ulll= Uzlz—_-—"P,
Oyunsan
b YK L=KI
[‘ Ug H 2 1e

{, Ba [, TokAapHHUHr Kapama-Kapluu TOMOHra HyHanranjaury 87-
pacM, ¢ Aa kypuen6 Typubnu. Wynuur yuyn ymymu#t / Tox /, Ba
{, TOKAADHAHT afiupmacura teHr, avHU J=1, — [,

[MacaiiTupyByn asrorpancfiopmaropaapra / Tokd [ TOKMHHHT
dyHaanKnAa, KynaidTupysuu aBToTpancopMatopia sca [y Tokura
yapama-Kapiuy iynajnras 6ysnanu. ABToTpanchOpMATOpAA YYJAFaM CH-
my Ba nysaTHuHr kam capduianumu OMK xarranmru xamza sHep-
CHSAHHHT A€ApAH HcPo OYAMACAMId YJAAPHUHT ad3a//aHKIaDUHIHD.

Astorpancdopmarop UyJAFaMaapH CUMJIAPDHHUHD OFHUPJMLH  TOK
sduaury Oup xua OYaranna TpaHcopmaTtop uyJFAMJAAPH CHMJApH-

HUHT OFHUDPJIUCUJAH Mapra kaM Oyaanu. Astorpancdopmaropna

XaM HKKUTAa 4yJiFaMm GYaanu, Jnexkud yJaapiaH Gupu (A—a KucMmu)
W, — W, ypamaap couura sra Gyarax, KyHaanaur Kecumu f; TOK
KyYdTa XHGDGJaHTaH CHUMIaH, Oomkacd 3ca (@ — x xucmu) W,
ypam/ap coHwura sra 6yaras, xyuaanaur kecamu [, — I, =1 TOK Kyu-
Japy afiupMacura xucofjaHrad CuMAad ubopaTLup. :
AsToTpanchopMaTOp MarHUT YTKA3THY NYJATHHHHI OFUDIHCH Bd
KYHASNAHT KeCHMHM TPaHCPOPMATOp MATHHT YTKA3rHY RYAaTHHHHD
OFHPJAHTH XaMJa KYHIATaHl KecMMuAaH xuyuknup. TpaHchopmarop-
Za SHeprusa GUPIaMuH TaPMOKNAH MKKUJIAMUd TAPMOKKA YYJFaMJap
OpacHiaru 9JEKTPOMArHMT azoka Tyda#auw MarHuT HYAH OPKaJH
y3aTuaand. AstoTpancdopMatopAa 3ca SHeprHa OHPJAMHH TaPMOK-
AAaH HKKHJIZMYM TapMOKKa KHCMaH OMDJaMuH Ba HKKHAAMUYHU TapMOK-
HUHT 3JeKTD MHUXATHAAH YAAHCAHJAUTH 9BA3Ura (ABHH INEKTP Afau
6unan P,) ysatunagu. TpanchopmaTopaa SHEPrUAHHHI Y3aTHAMLL
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[image: image382.png]88- pacM. @ — 0IAy3 ycyaupa yaaurad yu (asaim aBTOTPaHCHOPMATOP,
6 — yu ¢asanm aBTOTPAHCGODMATOPHHHI TAIIKH KYPHHHLIH,

NPONECCHAA MATHUT OKHMH MUITUPOK ITTaHJMIH YUYH YHHHT 3/I€K=-
TPOMArHuT KYyBBAaTH aBTOTpanchOpMaTOpHUKUra RUCOATAH Kam OY-
JanH.,
AxTuB Harpyskana aBTOTPaHChOpMaTOPHUHr (ORAANM W KyBBa-
TH KyfHparura TeHr:
P2 =5 Uz].
I, =1, 4 I, sxanuuu Hasapaa TyTu6, Kyhumarura sra 6yaamus:

P,=U2[H-’|—U2]=PSH+P3M,

Oynia P, — Maruut yTKasTu4 nyJaTHHUHT KyBBaTH; P, —KyHAanaHT

8HHKJIOBUH aBTOTPAHCHOPMATOPHHHT 3JEKTPOMArHUT KyBBATH.

Asrotpanchopmaropsap tpaHchopmaTopaapra HucGataH Gup Ka-
TOP adsasaukaapra sra Oyaumvra kapamadl, 6ab3d KaMyHJAHKJAAp-
AaH xonu 3Mac. ApTorpanchopmaropiapia KWCKa TyTaluuuml Kap-
IUJIMIY KaM. Kyucka TyTalmnumn TOKHHUHT KaT1a TapMOKJapud opacuia
3J71eKTp GOF/aHMII ca6a6id I0KOPDH KYUJAHHIIHMHT NAcT KYy4Y/JaHHII
TApPMOFHUra YTHO KETHUII 3XTHMOJH XaM aBTOTPAHC(POPMATOPHUHT KaM-
gUARCH XHCOOJIaHAa N,

Amanpa yu ¢asanu aproTpanchopMaTopap KeHr KYJJIaHUAaLH.
YnapHuHr uyJramaapu 0aAy3 ycyampa yaanrad Gyaanu (88- pacw,
a), 88-pacM, 0 na Gowmkapuaaswran yu ¢asanu aBToTpancgopma-
TOPAAPHHHT TAUIKH KYPHHHIIH TacBHUDJIAHTaM,

78- §. NakBanpaam 'rpaHCtbopmaTolea{pn

OnexTp Ouaan nafiBamijamfa WIVIATWIGAUTaH TpaHchopMaTop
TapMOK KYWJaHWIUHHW NacanTHpyBud onauit 6up dasansu Tpauncdop-
MaTOPAHUD.

INalipangnaam TpancGopmaToOpiapi SJEKTDP TADMOFMHUHT I0KOPH
(220—380 B) Kyu/JaHMIIHHH MKKMJIAMYM BJEKTP SaHXKHDPHHHHL nah-
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[image: image383.png]BaHA/aWw YYyH Kepak G§.araH nactT Kydjaamdmra afaantupub Gepa-
JUd, MadBaHAAAII KyuJAaHHIUH nadeanjpiam E€AMHUHT mnafino GyAHILH
Ba TYPFyH €HHWIIM yuyH Kepaxk OyiAradH wapoutap GHJaH aHHKJAaHa-
Au. [lafBanasamw TpaHcHOPMATOPHHHUHT CANT IOPUIIMAATH (maiiBaHA-
Jiall 3aHXKHpUAA HArpyska OYAMAaranfa) MKKHJAAM4H KyusaHum 60-—
75 B uu tawuxua Kuaaad. Kyucus roxkaapaa (60 — 100 A) natisana-
Jauina éf 6apkapop EHMIUd YYYH Caiatr IopHll KyaaaHumueudr 70
" —80 B 6¥auwu erapau. ;

By xyunanuuuwl OuMA3H MabAYM MIAPOMTIA TYPFYH 3JeKTp &iu
X0CH/1 KuJauuaiu. [lafiBaupaaw Tpanchopmaropu onataa, KHCKa Ty-
TAILHMW WAPOUTHTa SAKMH wapoxrtaa wumaafiav. Kucka tyramuym rto-
KM xaaladH TawKapH Kyna#ub xeTrMacAMTH YuyH Tpancdhopmarop-
HUHI' HKKHJAMYM 4YJAFaM 3aHxupuia (nafiBanfJawl anmapaTd OHAAH
KeTMa-KeT) HHAYKTUB KAPUIHJIUIH KaTTa GYJaran cypuaMa myaat yasax-
Ju peaxTHB Faatak yaaHanu (89- pacm, @). PeaxTus ranTakHuHr ny-
Jar y3ard Ky3sraamac Ba xy3FanysBuaH KHCMJ4apAaH HGopar Gyaald.

89- pacm, @ na anoxuila ApoccesH TPAHCHOPMATOPAAPHUHT HPUH-
LUTHAA CXeMalapd KeATHPHAraH, OHeprus Man0anapu KOMIIEKTH
nacaliTUPYBYM TPAHCHOPMATOP Ba LpoccCesb (peaxTHB FAJATaK peryJis-
“TopM) nad uopar.

Acocu maruut ytkasruy 3 (¥3ak) mam ubopar Ojaran macairtu-
pyBuYx Tpaucthopmarop XKyZa k¥n IonkKa TpasCcGopMarop nyaarviaf
acaaran (0,50 MM KaJMHJNKIATH) [JaCTHHKaJapAaH TaiépJaHraH,
6y naacTHHKaARap ¥3apo mnuabkasnap 6usaH OupaawTupu/aras. Mar-
#UT YTrasruy 3 Ra MuC 8KM 8JIOMHHHI CHMIaH scairad GupaaMuu
! Ba MKkKuNaMuyu 2 nacafTUPYBUH uyJaFamjap KOA/ralirad.

. Jlpocceab Tpauchopmarop nyJaar JHCTAADHAAH HHFUAraH MAardut
yTasrud 4 Ba MArHAT YTKa3rH4y YpanraH Muc €K ajIOMHHHA CHM-
Jap & nam ubopat 6¥.aub, 6y CUMJap MaKCHMasa KaTTaJMKAArd nai-
BaHILJALl TOKH YTHIIMra MyAxajnaHrad, MarHut YTKasrHUYHHUHT KY3-
FanyBuaH KucMH 6 HH jAacra 7 OuJaH aHJaHTHPHJAAMraH BHHT €p-
AaMuaa KY3FaTUIl MYMKUH. \

Tpancdopmatopuunr GupaaMuu uyyaramu 220 éxu 380 B kyuaa-
HWIUAY ¥3rapyByaH TOK TapMorura ynaanagd. IOKOpH KyuJaHduiau

89- pacM. 2 — apocceann TpaHchOPMATOP cXeMacH,
6 — nafiBananaml TOKH GoCKMuMa-60CKHY
pOCT/IaHaAHrad APOCCe/b TY3HJIHMIM,
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[image: image384.png]yarapysdan Tok uyJaraM / opxaau §TuG Y3rapysuaH MarauTt MafijoH
XOCHA Kuaanu, Oy MarHuT MafilOH TabCHPHIAA HKKUAAMYM 4yJraMm 2
A3 nacT Kyu/JaHHINAM Y3rapysuad TOK HHAYKuuaaanaad. Jpocces~
HHHT Yy/aFaMu § NafBaHANAW 3aHKUPHUra TPAHCHOPMATOPHHHT HKKH-
JaMyu 4yaFaMH GUAaH KeTMa-KeT yJAaHalu. ‘

[NafBannan) TOKMHHHT KaTTAJWIH . MarHMT YTKasruy 4 HUHTC Ky3-
FaJiyBuaH Ba KY3Fa/JMac KHCMJADH OPANWFHIArM XaBO 3d30PH & HH
yaraprupum #yau Ouaan pocraanamu (89- pacM, a). XaBo 3asopu
@ KaTTaNauITHPWIraHAA MAaTHWT YTKASTHYHUHT MAFHHT KapUIWJAWCK
OpTajiu, Mar{HUF OKMMH 3Ca KaMafAu Ba malBadgjail TOXKH Kynaanm,
XaBo 3a30pH @ MYTAAKO GYJMaranja APOCCEJHH TeMHP Y3aKJAU Fan-
TaKk aeb kapauwl MyMKHH, OyHIa# X0/4a TOK KATTaJHCH MHHHMA.
6ynanu. BunoGapuu, TOK KATTANMTHHH OPTTHPHII YYyH XaBO 3a30-
pHHU KaTTaNawWTHPHLW (APOCCEeNNard JacTaHd coaT CTpesaKacH HyHa-
JARIKAS ARNAHTHPHW), TOK KATTaJAWTHHH KaMalTHPHLI yuyH 3ca xa-
BO 3a30PUHH KHYpaATHpUII (APOCCeIAArd NACTaHH COAT CTPE/IKACHTA
Kapama-gKapuy HyHaavwaa adaautHpuil) xepak. [Tafisananain TOKH-
HH OyHpa#n Ay OnaaH POCTJAIN MaNBaHAAAUI PEXHUMHHH GHP TEKHC
Ba Kepakauya AHUKJAMKIAA CO3Jalira WMKoH Oepanu. [lafiBanaJnam
TOKH GOCKHYMA-60CKHY DPOCTNAHAAWTAH IPOCCENHHHT Ty3HJaHwu (89-
pacum, 0) nmafiBaHAJAIl TOKMHHHT KAaTTAAHTHHM KY3FaJAyBUAH KOHTAKT
€paamMuia Yy FAMHUHT MabAyM COHIATH ypaMJapHHA KYHIKII #AYJn
OusaH y3rapTupHiira UMKOH Gepaau. Byuaa naiiBaumsaam TOKH xam
60cKuuMa-60CKHY Y3rapTupuianu. JIpOCCeHHHr MArHUT ¥TKa3THUH
Oy Xonnaa axpasmMafiiuray KuIu6 WIINAHALM Ba HATHXKALA YHUHT
KOHCTPYKIIMACH aH4Ya COANANAINaIH.

X03upru BaKTAa 3/MeKTp €Au OuJadH nadBaHAjall yCyJHAdH HLI-
na0 YMKapHIUAA KeHr (ofijasanunand PeaxTus raaTax/x nafisaui-
Jaw annapat¥ xap Oup Kopxonaaa uwaatuAagd. Byunna 6urra
TpaHcopMatop Oup Heua nafiBaHAJAI aNnapaTHHU TA'bMUHJALIH
MYMKHH, JeK¥H Xap Oup nafiBaHAJANl aNNAPATH Y3MHHHT aJA0XHIA
PeakTHB Fajrarura sra OYJdwd J03uM. PeakTuB raaTak Tpauchop-
MaTOP XapaKTEePUCTHKACHHUHT IIAKJANTA TAabCHD 3TAAH Ba YH3HK or-
PHUAHTH keckHH OpTaAu (89-pacwm, 6).

[Ta#Bananawr TpaHCHOPMATOPHHHHT HHAYKTHB KapUIMJHLCH 8HYA
Karta Oyarasauru yuys KyBBaT K03(dbuuMeHTH KuYKHHA GYaanm.

79-§. TpaucdopmaTopiapHu COBHTHIN

Tpancpopmaropaap v npouneccuna xusuiAu. LIyHHHr yuyn
yJap xaBo €xku Mofi OMJiaH COBUTH/aAMraH KHJHG sicasaju.

KysBaty yHua xarTa Gynmaran TpaHcopMaTopaap Xaso GuJaan
Tabunfl cosutuaanu. By tpanchopmatopnapma MarsHeT YTKasruy Ba
qy/IFAMAAPHUHT CHPTH HCCHKJHKHH TeBapak- aTpofiaru xasora Tap-
KaTHW yuyH etapan 6Yianu, 6ysAa TpaHcHOpMATOP KHCMIAPHHHHT
Temneparypacu pyxcaT STHJAAaAMraH HOpPMajAan OPTHO KeTMaCJHrH
- IO3NM.

¥pra Ba xarra KyBBAT/IM - TPAHCHOPMATOPAEPAA TAGHHA COBHTHII
eTapau Gyamadnd. TpanchopmaTopsapHuHr KyBBaTH OpTraHAa yAap-
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[image: image385.png]aarn ucpodaap UHMSHKAM YAUAMIADHHHHT KYOWIa HPOMOPLHOHAN pa-
BUWAA KYnasau, COBHUTHJMIN CHPTH 3Ca UYH3HKJAM YJuaMJAapHUHT
KBaJApaTHra MPONOPHHUOHAN Tap3sa opTu6 Gopaau. By xoua cosurumi-
HUHI aH4Ya caMapand yCyJuJan-— Moit Ou/JaH COBHTHU YCYJHAAH
¢olinanann 3apypHATHHE TYFAUPanu. ByHaa MarHuT §TKasruuy uy.-
FamJap GuJaH TpaHchopMaTop Mo CONUHraH 6akka GOTHPHO KYiiH-
aand. Moft TpaHCHOPMATOPHHHT uyJraMJapH Ba MarHWT ¥yTKas-
ruuura Teru6 MCHH/AM Ba O4aKHHHI IOKOPH KHCMHra KyTapu/anu,
Yoapuunr ypHMHH COBYKPOK MOH sraanaitfiu. IOxopura xyTapu.raH
MOfi GaKHHHI' JEeBODJADH BZ KOMNKOFWra ¥3 HCCHKJIMTCHHM Gepand,
coBurad Mofi GaKHMHT NACTKM Kucmura Tywazw, lllyumaid guaub,
MOHHHHT TYXTOBCW3 afi/aHn® Typaaurad ~OKHMH BYXYAra KeJaiu,
MoiinyHT HCHraH KHCMHM AOHMMO GAKHHHI IOKOPH KHUCMHIa HHTHJTAH-
aurn cababan moft Temmeparypacu Oy epna opTHKpox Oyaanm (89-
pacM, ). COBMTHIIHH KyyaATHpHII yUyH MarHuT YTKasruy cTep-
XEeHTAPHAA BeHTHUNALHKA KaHnajJapu Oyaaau.

KysBarn 20-—~30 kB nan woxopu 6yaran Tpancdopmaroparapia
Gaxsapra Karop BepTukaJd Tpybasnap YypHatuiran 6ynaaau. By Tpy-
GaJsiap COBHTIMY-PAAUATODPJAp Tapsuna OupJaamrupuaand. Bentuas-
TOpJapIaH KeAaéTraH X4BO OKHMH TpaHcOpMaTOpHUHr OaK Ba pa-
JuaropJjapura ypuan6 YTumH Tydafiid UCCHKANK TapKaJulId Tesja~
mwanu, XaBo OUaH COBHTHHI YCYAMHHU KyJa/naml TpaHcHOPMaTOPHHHL
KyBaaruii 30 IPOLEHTAaH KYIPOK OMINPHIUra MMKOH Gepanu.

Karra KyBBatan TpancdOpMaTopaapna CyYHBHH ycCyJaaa XaBo-Mmofi
&ku CyB-MOfi GHJIAH COBHTHIN XaM kyJaauu/aand. Kusuras Moi Ha-
€OC BocHTacuxa GaKHHUHT IOKODH KHCMHAAH OJIMHAAM XaMAa COBUTTHY
OpKa/aM YTKasuaafgH, CYHrpa 3ca GaKHHHT NMACTKH KucMura Gepuaand.
. XaBo-MoO#f 6usiaH COBUTHILA COBHTTHUra XaBO YpuJaldH, CyB-MOH
6ujaH COBHTHIIAA 3CA COBHTTHYHM OKap CyB ioBubG yranu. 89-pacm,
2 1a cyB-MOH OGHJIGH COBUTHINHWHI IPUHIIUIHAA CXeMAaCH KeJATHPHJ-
rad. TparchopmaTop/apsuHr cyB-MoOH OWAAH CYHBUIl COBHTHII YCY-
JU, 0JaTAd erapJd MHKAOpAA OKap cyB O¥Jaaurad THAPOCTAHUMA«
Aapaa Kyanasuaagd. TpanchopMaTop MOHM SXIIM COBUTHII Guaad
fupra uyJaraMJapHUHI 3/EKTP H3OAALMACH aHYa HIUOHUM OYJ/IHIIM-
HY XauM tTasMun/jafian, Hlysudar yuyd lokopu kyuJaHdmga umwjiaf-
nuran 6apua TparcopmaTropaap xaMiaa afipuM KaMm KyBBAaTJH TPAHC-
topmartopaap MoOfi OGHJAH COBHTHJALH,

89-pacM. @ — TpaHC(HOPMATODHH COBHTHII, 2 — CYB-MOH OHIaH
COBHTHIUHHHI NpPHHLMIIHAJ CXeMacH,

126



[image: image386.png]VIl B OB. ¥Y3rAPYBYAH TOK MAIIMHAJIAPH,
ACHHXPOH JABUTATEJNIAP "

80- §. YmMymuit mabaymoTaap

DneKTp MallMHACH TOK THNUra kapab YyarapMac Ba y3rapyBuan
TOK Maw#Hanapura Giauuanu. ¥srapysuan ToK MauiyHaaapu Gup
¢asaan €xu Kyn asaju aCHHXPOH BA CHHXPOH GYAHIIM MYMKHH. By-
JlapAaH IHT KYN HUIATHIAAWIAHAaDH Y4 PasajH acCHHXPOH Ba CHHX-
poH MawuHanapinp. X03upru BaKTAa caHoatumus KyssaTu 10 Bt nan
1000 xBr raua Gy.iran xap xun Tunaard acHHXpOH IBUTATE/IADHH
HIIAa6 yHKapMOKaa.

ACHHXDOH JIBUraTenap Xank XYKaJHCHHHHT TypAH COXaJapuAa
KeHr Kysamaa wmaatunaau. Bynra ca6a6, yaapuusr KOHCTPYKLHUA-
JIAPUHUHT OAMHAMHIY, HILOHUAH MINNAUIA BA MII XapaKTepHCTHKANA-
PHHUHT KOHUKAD/IW 3KAHAHTHIHP.

Acunxpon MammMHasap XaMm reHepaTop PeXHMHIA, XaM ABHraTesb
PeX(MMHMAA HIN/AAIN MyMKuH. JIeknH 10KOpHaa aiiTu6 YTuaram ad- -
3aqavkaapu cababad X03Mpr¥ BAKTAA ACHHXPOH ABUrATENAp CAHO-
aTAa, Kypu/ MwAa, KUIIOK XYKaAHTHAA TYPJIAM XHJ MeXaHU3MJIapHH
IOPHTHU YUYH WUINATH/IALKCAH 3/AEKTP ABUrATEe/IADHHUHT 4COCHH TH-
1 XHCOG/aHANN. ACWHXPOH 3/1eKTp nBuraTequHd 1889 humau pyc
anekrpotexunru M. O Jlosmso-Jlo6poBosscknil kaud srran,

81-§ ACHHXPOH ABHraTeJHHHT TY3HJIMIIH Ba
MLl TPHHIKTIH

AcHHXPOH ABHTATeNb WKKH KHCMIAH — CTaTOp Ba poropnan ubo-
par 6ysaau. MamuHaHuar K§¥3FAaiMac KUCMH CTAaTOp, aiiJaHAAUran
KUCMH 3Ca POTOD Ael OpUTHAALN,

¥srapybuan TOK MALIMHACHHMHT Humiaw NPUHIHUOY afi1aHyBYH
MaruuT MafjOHUAaH QoiAanannwra acocadurad. Yyaramuan yu ¢a-

3a1u y3rapysyan TOK yTraujna OUp MHHYTAArCH aiJaHuWaap CoHH
60, © = o “
ny, = —pf Gjaran afiianyBud MarHHT MaijOH XoCHA GyJaanu.

Arap pOTOpHHHTr ailanHW Te3Juru Ny, MAaruuT MaNJAOHHUHT aii-
JaHUW Te3MMrH 7, ra Tewr OyaMaca (n, - n,), 6ynnaii Teaauk
ACUHXDOH Te3JHK naefiunany.

ACHHXDOH ABHraTesb (paKaT ACKHXPOH TE3NMK.IA, ALHH POTOPHHUHT
AANaHHW TEe3JIMTH MarHHT MaAfOHHHHT afaHHMII TE3/MTHra TEeHT
O6y/aMaran XOJM44arvHa WILJIANM. .

Porop Tessurm Maiion TesIHruAaH XyAa Kam dapyg Kuanmu
MyMKHH, JI€KHH HIU Xapa€HuAa Yy Xap AOUM MaHJIOH Te3JuruaaH Ki-
YHK, ABHY My< 1, OyJaanu.

ACHHXPOH JBHMraTe/HHHT HLIJIAW NPHHIWIHHH 90-pacmzna Tacsup-
A4Hraf 9JEKTPOMATHUT MEXAHHSMH aCOCHIa TYIIYHTHDHII MYMKHH.

Nk KyT6/M1 TAKaCHMOH MArHHT ysrapmac n, Tesiuk Ouaau
A— A; yx atpodupa ahnanMoxkna, xe6 dapas xunasauk. Maruur
KyT6aapu ypracura B — B, yKna ainananurau 6apaban—poTop XKoil-
JAWTHPUATAH. MarHuT Ma#AOHHUHF Kyu uM3UKAApH POTOPHHHT @
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[image: image387.png]90- pacM. ACHHXPOH ABHTATeJNHHHT HINJAII HPHHIHIH.

b, ¢, ... h crepxennapunu kecub YTu6, YHAA €,;-e5; e, JIOK nap-

HH XOCHJ KHJaJu.

By crepxenaap 6yi#aab i,5 iy i, ... I, yiopMa TOKaap HyHa-
JajiH.

By yiopma toxnap 6HAAH NOWMUA MATHHTHWHT MarHMT MafifOHH-
HUHF ¥3ap0 TabCHPH HATHXKACHAA N0Mpaja aiAaHTHPYBYH Ky4 XO-
CHa GYnajn. JleHn KOHYHWIa acOCaH Xap KaHnall HHAYKLHOH TOK
YHH XOCHJA KHJTraH cafabra KapLUIM/JHK KHWJaJurad TOMOHra Kapab
hyHaaran 6yaaau. Uly ca6adau noupama xocua 6yaran yopma Tok-
Jap MATHUTHHHT aANAHHIIKHA TYXTATHWIA HHTHJAAAH, JeKHH TYXTa=
Ta OJMAaraHujaH MarHuTra spramub afaa"a Oowafinu. ByHnaa Aou-
PaHMHI aiJIaHHII TE3JIMI'M MAarHuT MafJOHHUHT alfjlaHuul Te3AWTHaH
LouMO KaM 6yaanu. Arap 6upop cabab Gusan 6y Te3auK/Aap TEHrAad«
mub KOATaHAd 31H, AOHPAHH KeCH6 YTraH MarHuT MaifoHR OKHMJApH
ysrapmaraH, HaTHxala yHAa Xeu KaHjxall yiopMa TOK.jap XOCui Oya-
Marai Ba JOHPaHM aHJaHMa XapakaTra KeJTUPYBUH KyuJap BYXy.-
ra xeamaras 6ynap siH.

POTOpHMHT afilaHHLI TES/AMTH JOMMO CTATOP MArHHT MailLOHHHHMHT
afJAHUII TEe3JMIHAAH KHUMK, SbHHU n,<<ng 6yanu.

Arap O6upop naiTAa pPOTOPHHHI aﬁnaﬂumnapn COHH CTATOPHMHT
aiilaHHIIapy coHUra TeHr BY/ad6 koaanu, Ae6 dapas Kuauuca, 6y
NafTAa pOTOpP UYAFAMUHHMHT CHMJIADMHH CTATOpP MAafiJOHHHHHT Mar-
HHMT Yu3uKJIapu KecMmafiauran OYau6 Kosaanu Ba poropAd TOK Oy.a-
maiian. By xoanma afiaHTupyBYH MOMEHT HoJAra TeHr 6Yau6 Koaa-
1Y, POTOPHMHI AaHJaHMIN YAaCTOTACH CTATOP MaliAOHUHUHT a#AaHULI
Teaaurura HucOataH kamas Gopu0, TOpMO3JAall MOMEHTHHH MyBO3a-
HATJOBYH af/JIAHTHPYBYM MOMEHT XoCua GVJanu.

82-§. Yu daszaam acHHXPOH ABHTATEJHHHT TY3WIHILH

Yu ¢dasann aCHHXpPOH ABHrareanap HKKWTA acocuit KucMzian: (91-
picM) KV3raaMac KMCMH CTaTOp @ Ba XapakaTAaHYBUM KHCM POTOP.
& jaH ubopar., XaMMa TypAaru aCHHXPOH JBUIATE/N3PuHHT CTATOp=

i28



[image: image388.png]napd TYSHJAHWII XuUXaTuaan OHpH HK-
KUHUHCHAAH Aeapau (apy Kuamalau,
Oupox OyHAaH ABHIATEANAPHHHT DPO-
Topaapu ¥pracupa 3ca anya apxg
60p. '

ACHHXpPOH JIBHTaTe/JHUHT CTATOPH
cranuHanan ubopar 6yaub, yHHHT
opacura nasaapu OyaraH ny.aT uu-
JAMHAD Tap3uiard Y3ak Kyduara.
Hasnapra CTATOPHUHI H3OJALUANEH=-
ram CHMJaH KWJHHTAH Y4 d¢asann
yyJaFamJapu xoiaarau. Cratop uya-
FAMHHUHT ONTHTA Yuu (Xap Kaficu ¢da- \
3aHUHr ,60IKH“ Ba ,OXUPH® JaH u¥-  9]- pacm. Acuﬂx;}bﬂ JBHrATEJHHHT
KapHJAT&H CHMJAp)  JABHTATeJHHHIC  TYSHIHWH: @ — CTAaTOp, 6 — POTOP.
KJAeMManap IYUTHIA KeATHPHJafH.

Xap KanAaii aCHHXPOH JBUTATEJHWHT POTOPHM Baara Xumc KuauG
yTasuaray ysaknad xaMaauqyJsraMjiad ubopar. i

POTOpPHHHT KHCKA TYTaIUTHPHJTAH 9yAFAMH YHUHT 1a3/1apUTa KO«
JaHraH H30AUMACH3 AYFOH MHC CTepxeHJapaaH wbopar, Hly crep-
JKEHJAPDHUHT POTOP NAa3AapHAaH HMKKana TOMOHHMTAd YMKKAH YuaapH
y3apo Ayron Muc xaixaaap Guaay KuHcka Tyrawrtupuaaau. Lynusr
yuyH Xa8M GyHIafl uysraM KucKa TyTalITHUpuAran uyaram aeb ara-
aaan, Uly xun uyaramaapu 6yaran porop 9l-pacmaa TtacBupaau-
ras.
ACHHXPOH ABUraTeJ/ap HIjial YHKAPUII TEXHOJOTMACHHH COALA-
JAIUTHPHIN Y4yH KeHHHTH BAKTJIapAa KHCKA TYTAUTUPHACAH YyJAraM-
HHHT CTEPXEH/JapH Ba TYTALITHPYBYM XaJKaJapu alloOMHHMAnRAH ACan-
MOKIA. DYHHHT yuyH a/lOMHHH{ CYIOK XOJaTAa POTOp y3aru Typras
Koaunra Kyfuaagu. Kosunpa xanxanap €HuaaH KyliMMua pasuilla
TOP THPKUIIIAD KOJAHPHJIANU. AJIOMHHUA Gy THPKHIIJADHU TYJ/LH-
pand Ba OYHHHI- HATHXKACHJA POTOPHMHI HMKKaJa TOMOHKJAA, XajaKa-
JapaaH TalkKapd, MaMo/LIaTyBUH KHYHMK KA4HOTJAAD XOCHa1 OyJaaiu
(92-pacm, a, 6). Porop alnanaérranaa Oy KaHOTJAp ABHTaTeNHH
COBHTHO TypajH. '

ANOMUHMA WyJFAMHHHHT X4/Kaaapud CTepXeHJapH MHAYKUHAJaH-
raH TOKHH sIXWiM YTKA3ahu Ba wy Ouaan O6Hpra, poTop ¥3aruuu Xo=-
CHJ KHJAYBYM O¥jaT AUCKJApHH OHp-OHMpUra, MaxkamJsab Typaim,

®asza POTOPHHHHT UYJ/FAMJapH [ABHTaTe/b CTATOPHHMHI Yy FAMH-
ra Yxmaiad. ¥ xaM yu ¢asand uysaramaapaad HGOpat; W1y yyJIFaM-
JAGDHUHT yuTa y4yd poTopjaary Gup HYKTara, KOAran yuH sca yuTa
KOHTAaKT XajKanapura GUpukTHpUaaau. By Xaakaaap potop Baiura max-
kamJaanran Oyau6, Oup-OuUPA3IPHAAH Ba BaALaH H3ONALHUAJAHTEH
(93-pacMm, @, 6). By xua nABuratessap KOHTaKT XaaKaAW JBHrares-
Jap Aerai HOM OJraH.

Jisararesind foprusu6 1000pHll BAKTHAA POTOP Xa/jKalapura Ky-
MUp uyTKajap CuKu6 Kyhuaanu; Oy uyTKasap ydu CEKIHAJH IOprusub
1000pHII peocTaTH GuaaH OUpuxTupHaand. Ceknusjap PpoTOp vy ra-
MUHHHT Xap OMp ¢asacura OuTTajaH TYFPH KeJajH.

9—2230 128
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92- pacM, g, 6 — yu (as3ajH aCHHXPOH JABHIATENHHHT CTATOPH
Ba POTODHHHHT TAUIKH KYPHHHUIH.

WUS.&Q Y3y

HoHmaKm £aAKanapy 4§ \

93- pacM. @ — <«OJuiMaxeH FHJAHpATH», 6 — poOTOp HyJaT XaJKkajapu OHNAH.

83-§. AinaHyBYH MarHMT MaHJIOHH

Xap Kenaail yu dasaan ysrapysuaH TOK MAIIMHACHHUHC HII/AW
NPUHUMNK afiNaHYBUR MArHHT MaioWniaw (oijaranuura acocaan-
rai. YsrapyBuaH Tok MawHHacu yu Qasaiu UyJFAMHHUHT afifaHyB-
Y{ MArHUT MaiJOHUHHM TEKIIHPaMHs, .

Cratop uyura yxaapu Gup-Oupura uucGaran 120° Gypuax XocHa
KHJMG KOBMAITHPUIraH YuTa MHAYKTHB UYJFAM JKOANAWTHPHATAH
6yacun (94-pacm). UyJramJIapHHHT y4JlapHHH A, B Ba C, oxupJaapu-
Hu aca X, Y Ba Z xapdaapu Gunan Genrunanmus.

Uyaramaapuy 10J1y3 yCy/iHaa y/laHranaa OXHpru X, Y, Z yuna-
puHH Gup-Oupura ynaG, HeATpan HYKTa XOCHJ KHIHHALM, HyJFaM-
aapuunr A, B, C yunapw sca yu (asaim TOK TapMOFHra yaaualu.

By yura uyJram opkaau (asanapu 1/3 T ra cumxuran Gup Xua1
@MIUTYAAJ]H Ba GHP XWJ YACTOTA/ M CHHYCOHHAJ TOKJIAp yTaiH.

By TOKJap XOCWJ KHATaH MarHuT MaiJOHNAPHHUHT MATHHT HHAYK-
nuaaapud Ky#huaarnua G6yJapu:

B, — Bysinet,
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[image: image390.png]= B,sin (of — 180),
B, = Bsin (ot —270),

6y epaa B, —xap Gup uyiram yxu
6yfna6 fynanran MarduT WHLYKUHACH-
HHHC MaKcHMaJ/a KuiMartu. '

Yuana Margut Mafilonyd yuana 4yi-
FaMJap CucTeMacuaa 6up BaKTAA TABCHD
aTany. HatHxasa af0XM]a MarkuT Ma-
JOHJIapu 3Mac, 6aJIKH TEHI TabCHP STYB-
4M SIFOHA MArHMT MafigoH xocun 6Y-
Jaju.

Yu ¢asang uyyJaraMm XOCHJ KHJran
MACHHT MAafJIOHHMHT Xap XuJa MafTaap-
Zaru AYHaJAMIIMHE aHUKTARAHK, 94- pacM. Yu (asajd TOKHHHL

t =0 6yaranaa, A—X uysraMaa TOK afinaHyBUM MarHUT MaHJOHH.
HOJrQ TeHT. B —Z uyaraMjaard TOK MaH-
dunt, C — Y uyaraMmaa sca TOK Mycoar. Ilemak, 6y naéitaa A sa X -
yTkasruusapaa Tok Oyamainu: C pa Y VyTrasruujapia TOK Myc6aT
Bynarumpa, B Ba Z YTkasruuaapia Mauguit pynamumpa Oyaanu
(95- pacm, a).

Illynna#t Kum6, ¢ =0 6yaranna, C Ba ¥ yTkasraunapaa ToK 6u3
ToMOHTa, B Ba Z yTKasruujapAa 5Ca 4HM3Ma TEKHCAUrUra Kapa6 Hhy=
Hananu. h

Tox Gymaait #ynaarasfa Xocua GyAraH MarHuT Mail JOHUHHHT
MATHAT UK3MKIAPH napMa KOoWaacura MyBoduK, NacTaaH OKOpHra
Kapa6 #AyHanagu, sibHH CTATOP HUYKH afilaHaCHHUHT NACTKH KHCMHAA
MKUMOJAHE KYTO, IOKOpUrd KUCMHAA 3Ca KanyOuil KyT10 KOHAAIIANHY,

t, maiiTaa Tok A (asaga myc6ar, B sa C dasanapaa Manduf gup.
Nemak, Y, A Ba Z yTkasruujapia TOK Ou3 TOMOHIa, C, X pa
B yrkasruunapAa sca Gu3 TOMOHIAH 4n3Mara Kapab #iynanann (95~
pacM, 6) Ba MarHuT MaAJOHUHHHI MArHWT YH3HKJApH Y3uHUHT GOl
JaHFHY HBYHAJMILMTA HUCCATaH COAT CTPEJKACH aHaHuLIN ﬁyuaﬂn'-
muaa 90° ra Gypuaran Gy.aand.

¢, nafitna A sa B ¢asanapna Tok Myc6ar, C ¢asama 3ca /MaH-
¢unaup. Jlemak, A Ba B yTrasruunapAa Tok Ou3 TOMOHTE, X Ba

95- pacM, a, 6, 8 — TYPJIH BakT OpaiHrHia yu (asann
YyJFaMHHHT MarHHT MafjOHH.
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[image: image391.png]Y yrtkasruysapia sca uM3Mmara HyHajirad Ba MAareuT MaHNOHUHMHT
MarHuT Y¥3HKJAapH YKU OOwAaHFHY AYHaNMIIKAra HACOATaH AHAAA KaT-
TapoK Gypuakka Gypuaran Gyaamm (95-pacm, 6).

Liyuna# kuau6, yg dasany 4yjaraMm XOCHA KHJIAFaH MaruuT Ma#oHH
MarHUT KydY YMBHMKJdPUHMHT HYHAJHIIM BAKT YTHIUM OHAaH y3/JyKCH3
pasumaa Gup Tekuc ¥3rapaiu, ABHU Oy MarHuT MadioH yarapmac

Te3sdk OuaaH afjaHaud.
Arap yu ¢asanu uyaram (asasgpuHUHT yuTa 4YJFaMIaH HKKH-

TACHHUHT JEKTP TADMOFHra YJaHUUIKR y3rapTHPHJCA, MarHMT MaBioH-
HUHT afJaHHI AYHAMMINH ¥3rapanu.’ 3> .

84- §. ACHHXPOH JIBHTaTeJiHHHr afilaHTHPYBYH MOMEHTH

ACHHXpOH IBHMaTEJHHHT afVIAHTUDYBUM MOMEHMTH CTATODHMHI afl-
JianyBYd MArHUT MaijoHW OMJAH DOTOP UYJFAMH CHMJApunaru TOK-
JIAPHHHT ¥3apO TabCHPH HaTHxacuua xocua Oyaamu. lyswdr yuyH
afiNaHTHPYBYH MOMEHT CTaTOPHHHT MarKUT OKHMH P, ra xaMm, poTop
yyaramufard 1ok /, ra Xam OOFaMK. JIEKHH al#/naHTUDYBYH MOMEHT-
HM JBUrarTe)HHHT TADMOKJAH OJraH aKTHB KYBBATHIHHA XOCHJ KH-
Aanu. LLysuur yuys aiJanTHPYBYM MOMEHT POTOp uyJ/FaMHAArH TOK
I uunr xammacdra sMmac, OaJiKd YHHHT aKTHB TAUIKHWJ . 3TyBYHCH
l,cosp, ra Gornug Oyaanu, 6y epaa ¢, — poTop uyaramuna DI0K
6uian ToK opacuparn ¢asanap Qapku.

ACHEXPOH IBUraTe]b WIIJaETraHAa CTATOp OJraH KyBpaT P, Bai-
ra GepuaaéTran MexXaHuK KyBBar P, ra aiqasaiad., byuna ABurare.-
na sueprus ucpodu py# Gepanu: Pop — CTaTop nyaartuia; Py — cra-
TOD 4y JFaMHNa; PT,——pOTop yyJFAMHAA Ba XO0Kaso.

DiekTp KyBBaTH P, BMHr ABMraTe/]b BaJularu MeXaHHK KyBBaT
P, ra afiJlaHum NpouLecCHuH Kyfujard 2HEpreTHK JAvarpamMa acocH-
14 TYINYHTHPHII MyMKuH (96- pacm).

Iuarpammana: P, — 3/1€xkTPOMarHuT KyBBarT; P, — ABHrares-

HuHr Qoinasy MeXaHHK KYBBATH.
JIBHraTenHuur afiiaHTHPYBYH MOMEHTHHHU 3JCKTPOMArHUT KYBBAT

#KH MEXaHWK KyBBAT OPKaJH AHHKAAUI MyMKHH:

PSM
M= —
!
P
2, _jrz " — Mex
=3y Ry e"z-‘;]?'o?l M © 1
P ‘L’___ Oy epla o, — MAaruurT OKUMHHHI
#4 - D% I, afiaHMw GypuaK Te3NHrH; o —
- e Prext %= pPOTOpHHHT afinanuw Oypuak Tes-

——— JHTH :
S \ ﬁT , ’
\\i \‘\ p{, 85- §. POTOPHMHTI CHPNAHHILIH -

2

i Bus apsairu naparpadaa acHH-

XPOH JBHCATEJHHHT POTOPH XaMMa

96- pacM. DHeprermk JHarpamMa.  BaKT aA/laHyBYH MariuUT OKHMHAAH
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[image: image392.png]OpKana KOMMIWHHA KFpIuK. MariuT OKUMHHHHT afJaHHuI TE3NuTH
n,, POTOPHUHI afilaHUNI TE3NUTHHH 3Ca f; BA POTOPHHHI CHPUAHH-
muHe S 6uaaH GeAruJacak, POTOPHMHI CHPManull¥ KyHuparuua Gy-

Jaju:

S="1"1 100 %,

= n

POTOPHMHI CHPMAHUIINHY MATHHT MaHJOHHHUHT OypuaK Te3/HrH
Ba POTOPHUHI GYypuaK Te3JUrH OpPKaJu Xam H¢oianall MyMKHH.

® _ 2mny, 0. = 2rn,
760 2T 60

6ynnan
nl — .6—0ﬂ' =_-60_.m3

on ' 2 o °

By KkaTTaiuKJapHHHT (7, Ba #,) KWAMariapuuu cupnasuw Gopmys
aacura xy#cax: '

S=1"22.100%.

. @y

Amanpa poropuunr cupnanuumi 1 gan O raua €xku 100 pan Q ra-
ua yasrapaau. PoTOp THHY Typranaa n,=0 Gynapu. PoTop oKuM
6unay TeHr aknanaérran Gyuca, n, = n, 6ynaaM.

Basra xaHya Karra Harpyska Gepu/cd, TOPMO3Jail MOMEHTH ak-
JMAQHTHPYBYH MOMEHT GUJI&H MYBO3AHAT/AWHG KOJAZAH.

POTOpPHHHT CUpNAHWINM JBUraTeNHHHI KyBBaTM P, Ba ailJauaér-
rampjaru KyesaTH P, ra Gorauy Gyaanu, abiu P, = Py(1 —S).

DAeKTp ABUrATEAHH XaPAKTEPJOBYUM KATTAIMK/IapAaH siHA GHPH
Ba/iIATH HACPY3KA HOMHMHAJA Gy ramjard cupmanum S, aup.

JIBUraTe/IHUHT HOMMHAJ HArpysKacHra MOC KeJaJWraH CHpNaHuul
HOMUHAJ CHpPNAHKWIN 1e0 IOPUTHAAAH,

86- §. AcunxpoH ABMrareja KyBBaT HCpOQH,
JBurarelHHHr oAjaid HII KO3(pGuuneHTH

~ AcuHXpOH [BHraTe/b 3/MeKTP SHEPIHAHM MEXaHWK SHEprusra af-
AanTHpuG Gepanu. [lsuratensa HeprusHUHr GHP TypAaH GOLIKA Typ-
ra aiJlaHuINMAa MabiyM Aapaxaha 3Heprus ucpod O6ynand.

Jlpurateab CTaTopu TapMoxnau P; = 3U;/, cos ¢, KyBBaTHH OJaly,
6ynna U, — cratop ¢asanapuparu kyuaauuwm; /; — ctatop ¢asanapH-
AATH TOK; ¢, — [ABHTATEJIHHHT KYBBAaT KO9(PQHLHEHTH.

CraTop uyJramiapiian TOK yTaéTramia yaapHu Kusmupans, Ly-
HHUHC YuyH P; KyBBaTHUHI GHp KUCMH MHC uyJFamjapia ucpod 6y-
aapu. Bynaa kyeBar Hcpodu Kyimaarura Teur Gyaamu:

Pp=3NRy,

Oy epaa R, — cratop ¢asajapujaH OHPUHMHI aKTHB KapIUHJIHTH.
AcCHHXPOH aBHMraTeJAHMHT MArHUT MaldOH OKHMH CTaTop Ba po-
TOPHHHT N{JaT JUCTAAPHAEH KECHJWG; CTATOPAA KAATA MArHHTAAHHII
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[image: image393.png]Ba YIOpMa TOKJApHH XOCRAA KMJHII YyUyH SHePrHsHHHT OHP KHCMH
ucpod 6yaanH. KyBBATHHHF KOAraH KHCMH, S'bHM 3JeKTPOMAarHUT
KyBBaT MarHuT MafifOH BOCHMTAacHAa POTOPra y3aTuaajid,

Y Ky#funaruua aHugJAaHaAM:

P =P —( c-rl_i—P'r.)’
P, — 3/1eXTPOMArHHT KYBBAaTHUHI poTOpAa ucpod Ofnamuran

SM
KHCMHU, S'bHU

P, =3IiR,.

6y epaa R, — potop dasanapuinaH GUPHHURI AKTHB KapPIIMJHTH.

Porop nynatwnaru xyeeaT ucpodu KyAa KHUMK OYJrand yuyH
yHH xucobra oamaca Xam 6yJand; KOJTFaH KYBBAT POTODHHHT TyJaa
MexXaHuxK KyBBaTH P, ra aijaHanu:

Pmex = PSM - PM,
€xu

1-S
P =mlR, S

JlpuraTteas wmaarauAa NOAWHMHUKJIAPHUHT UWINKAJaHULIM BA afi-
JNAHAMM3H KUCMJAPHHHMHI XaBOAA MIIKAJAaHUIUM HATHXKACHAZ XaM
KYBBaT HCpod Gyaanu. ByHaaH TaKapH, COYHIMA MATHHT OKWMJApH
XamJa CTaTop Ba POTOP My/aT Y3arMHMHI THIAPUAA MArHUT Maii-
JIOHHUHT ¥3rapuiln HaTHXAacula JIBHTATe/Jla MEXaHUK KYyBBaT HUC-
podu 6¥aanu.

AcuHXpOH ~ ABMraTe/HHHT  MEXaHMK KyBBaTHAAH  HIKaJa-
Humaa coaup Oyaaauran Kyesar Hcpodu P, Ba Kymiumua KyB-
BaT ucpopu Py HU aiiupcak, ABWrarejb BajJH OPKAJIH MeXaHH3M-
ra ysarunagurad (Qonmasu Mexanuk KyBBaT €xku Hin Gaxapaxura
¢doiinand MexaHWK KyBBAT XOCHA 6yaanu, yuu P, 6unau Gerrunafi-

Mus3:
Py =Py — (P, +P,).

Jeuratengary xamma HCpO(DﬂapHH xucobra oaub, dotnaid KyB-
BarT P, Hu Kyfujaaraua €suil MyMKMH:

Py= P+ (P, +P, +P, +P,+P,).

AcuHXpOH ABHraTeqn caaT Hwaaérranaa KysBar ucpodu Kyhunpa-
ruya 6yaanu: :

AP = 312(r,+ro) + P,

JlBuratensnHr narpyska xo3pguunenTu:

=H_M _S
P2 chp SK;')
Potopazaru ToK wyun:
= ——5  _BS_ E@er
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[image: image394.png]Nlemak, TOK KYuH [, NBurareqHdHr Harpyska koddduumwenrtnra
TYFpH NPONOPLHOHAJ 3KaH.

lllyuunriex, ABHraTejjard ysrapyBuad KyBBaT MCPOdH Harpyska
k03pQHUUEHTHHUHT KBAJPATHra TYFPU NPONOPUHOHAT GyaanH, ABHHU

AP, = APg,

6y ep;ia APYS—— HOMHHAN HArpysKajaru y3rapysuaH KyBBAT HCPO(H.

By 6oraanumaapuu 9bTHOOpra oau6, ABHTATeJHMHT QoMjaan uul
k03bPunUeHTHHH KyfRuaaruya €3uil MyMKHH:
Py
=2
P, + AP

Jlemak, nBurateJHUHT Harpyskacu Oup 03 ¥3raprayaa, JABHra-
teanuur @WK xynma xumuux y3rapap SKad.

AcuHXpOH ABHMraTeJb Y49yH Gofifand uul KO3pdulHeHTUAAH Tall-
Kapy fiHa GUP MYXUM KY¥pcaTKHu KyBBAaT KOI(HIHEHTH COS¢ Aup.
[lBuraTe HuHr KyBBar xod(pdduHentd kBr Guian udoRanauray KyB-
paransr XBA Ouiam udoganamran KyBBarra GyArad HucGaTHAaH

AHHKJIAHALH:
P, - 1000

6yuna P, — nsuratennunr dofinany xyssatu (kBT xucobuna); L,U,—
ABUraTeNHUHT Jofiiank KyBBATH Y4YH JMHMALATH TOK Ba Ky4/JaHHIU
KuiimMataapu; 7 — dofizann uin K03hGuIMeHTH.

DeKTp CTAHUMAAAD Ba SJAEKTD TapMOKJAPHIAAH HAOKHM Gopuua
T¥1a Qofinananuur Ba yAapAard HOGYArapuMIMKHA KAMaHTHDUII MaK-
CajMia, aCHHXPOH ABMraTe/VIADHUHT SHT IOKCaK KysBar Koddduuu-
€HTHAA HINJAINTA SPHIIMOK Kepak.

87-§. ACHHXpPOH ABHTaTeJHHHI XapaKTepHCTHKAJapH.

Cupnanunl KMAMATHHUHT HOJAH GuUpraya ysrapuiiuga nsurares-
HMHT afAAHTHPYBYH MOMEHTHHU aHukaa®, M(S) Gornauuwr rpaduru-
HH yu3d MyMKHH (97-pacm).

Ulynunraex,
n,=(1-—35)= =
14
dopmynanu xucobra oaub n(M) rpa-
durman  Kypulr xam MyMxuH (98-
pacm). M(S) munr n{M) ra GOFAuK-
JIUTH aCHHXPOH JABUraTe/JHUHT M e X a-
HHK XapAKTEPUCTUKACH Jefiu-
AafH.

Cupnanum S =1 ra renr Gya-
raHfa XLBHCATEJHHHT IOPru3yul  MO-
MEHTH KyMHJarura TeHr Gyaazu:

i

N

(1—>35)

UR
My= ————" o7 pacu. M =1(S) 8 h=A(S)
(R} + Ry) rpadrxaapy.
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[image: image395.png]JlBUraTeHUHr IOPTU3UII MOMEHTH CTATHK MOMEHTAAH K4aTTa, AbHH
M, > M, 6faca, porop aiiiana GowJaian. AHAAHTHPYBYH MOMEHT
CTBTHK MOMEHTra TeHI/AUIfYHYa POTOPHUHT Af/JAHMII TE3JHr¥ OpTa
Gopaau. Cyurpa jBuraTesp TYPFYH winiafl 60maainq.

AfinaHTHpyBYM MOMEHT MHIYKTHB KapLIHJAHKKA XaM GOFMHK, GyH-
JAaH TallKapu, ABHTATEJIHMHI TE3JIMIH OPTraH CApU CHPIAHHLI -Kamas
6opazn. .

Cupnannmr S==0 G§sca, alnanHTHPyBIH MOMeHT XaMm M =0 6y-
JA81H. .
Cupnannil S HHMHT, pDOTOP AANAHULIJIAPH COHH M, HHHT, XOCHJ
KHUJMHCaH MOMEHT M HHHT, HCTEBMOJ KUJHHAAUIaH TOK KYuM /; HHHT
capdaanaanrad KyBBaT P, HHHr, KyBBarT KO3(QHUHEHTH COS® Ba
®UK n HuHF pBurate.s Basguiaru Qonnaau Kyssat P, ra 6or1aHu-
WHHKA KYPCAaTyBYU rpadHKIap aCHHXPOH ABHMaTENHHHT MUl XapaKTe-
pucrukanapu xucobnananu. By xapaxrtepucrukanap (99-pacm) asu-
TaTeJIHWHT TaOMUA MII WAPOUTHA4, ABHM f 4acTOTa Ba TAPMOKHHHI
U, xyunrandiiu kaTTaqiurd ysrapMaiaurad xamzaa ¢axar gBurareb
BaJMAAr¥ Harpyska y3rapaguraH IIapOUTAArMHA OJIHHANMW.

Oaunran mabaymoTAap acocuna w, #;, M, cose Ba [=f(P,)
9rpu uusukJap gypuaaau (99-pacwm),

IlBuraresb uul XapakTepHCTHKAJAPHHHHT 6Gab3usiapu GHJIAH TaHU-
mub YAKaMHu3:

1) TesiuKk XapaKTePUCTHUKACH, N'BEH OOFJAHHUIUN STPH UHSHFH

ny=J(P,), 6yuna n, Ky#uparnya aHuKMaHaLH:
: nz = Ill(l -_ S)o
Cupnannm
PM
Se= -
PBM
ra TeHr 6yaanu.

Jlemax, acHHXPOH [BHraTe/IHHHI CHPNARKIUH YyJAFaMia HCPOd '
Gy/ran KyBBATHHHI 3JCKTPOMATHHT KyBBaTra HUCOATH GHJAH 8HHK~ |
JaHanaHu.

e
i
R STUER ) I,
i f
i |
{
i i
r &
i
&; el ‘L e
M My
98- pacM. ACHHXDOH JABHraTeJHHHD . 99-pacM. ACHHXPOH ABHraTeNHHHTr
MeX4aHHK XapakTepPHCTHKAacH, ‘ HI XapaKTePHCTHKACH,
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[image: image396.png][suraTeab caar HINJAraHaa poTop uyJs-
rFamyaa ucpod Oy.araH gyBBaT ITEKTpoMar=-
HUT KYBBATra Kaparanfa XyAa Kd4uK (£, =
=0) 6yaaau, y xo1na S=0 Ba n, = n, 6y-
Aajd. -

Harpyska opTuiin 6u/IaH CHPNaHHin KUR-

. MaTd OpPTaAH BAa HArpyska HoMmuuHaa 6yaran-
Ja CHPNAHHUI XaM HOMHHAJA KHAMAaTdra spH-
wany. [lemak, ABuratear HOMHMHAJA Harpyska

P
6u/aH HilJaraHja 1—‘)—”1‘ =1--6% 6yaanu. Uly- 100: pacw.

oM Bornanuw rpadura.
HHHT YUYH n, = f(P,) Oornaunw abciucca

¥Ku roMOoH GHD 03 3ruJrad GyJjand.
v’ 2) ABuraTesb alJlaHTHPYBYM MOMEHTHHMHI ¢ofinand KyBBaT Ou-
JaH GOFJIaHHUII 3TPH YH3IUFH

M= f(P);

V' 3) KyBBaT k03phHUMeHTHHUHT (ofifaiM KyBBAaT GHIaH GOFJaHUIY
SI'PH UH3HFH

cos ¢, = f(P,).

Bynna acMHxpOH ABHratesab KysBaT KO3(D(HIHEHTHHHHT ABUraTe]b
Harpy3Kacu KarraJuruara GOFMHKJAMIH TacsBHpaanaid. Harpyska no-
MUHaJ KufiMarra agkuH OYJca, KyBBar xoagtbnu,ueum 3HT xaTra Kufi-
MaTra 3pHILIaiH.

V' 4) ¢poinamu nm KodpdunmentuunHr dofinanau Kyssar GunaaH GOf-
JAaHuil 3TpU yu3HFd M =5 (B).

Byuaa asurateqnudr ¢ofgand KyBBaTH P, HH aHMRJIAM YUyH Y
onaaurad Kyssat P, nam P uu afiupum xepax 6Yaamu. Harpyska-
HHHI Xap XWJ KHAMaTH YuyH KyBBaTJap aHugaauagu Ba 7= J(B)
osrpu uu3urd yusuaaau (100-pacm). ‘

88-§. POTOpHUHTI afiJaHMUI Te3NHTHHM Y3rapTHPHIU

. Craropaarn aillaHyBYM MarHUT MaALOHHMHT afiaAu COHHHH
'n, GunaH, POTOPHHHI aflaHUWIIAD COHMHH My OuaaH OesrujaiMus,
Yy XOAha aCHHXPOH JBUTaTe/Jb POTOPUHMHI Te3JHUCHHH Kyhuparaua
upoaram MYMKHH:

na=n(1—8)="@1-9).
P

ACHMHXDOH [BMTaT€JHUHT AAJNAHHMII TE3/AHUIMHH Y3rapTHPHII YYYH:

a) Kyt KyT6/1ap COHH p HH Y3rapTupHIL; :

6) craropra GepuaérraH TOK 4YaCTOTACHHHM ¥3rapTupHul;

B) POTOPHHHT CHpMaHUWH S HU ¥3rapTupuin 3apyp.

Cratop uy/FaMUHHHT XYPT KyT6Jap COHH p HM y3raprupuut Gu-
AQH ABMTATEJHHHT AANAHUIN- TE3JHTHHM Y3rapTHpuil MyMkuH. Dyunaa
arap TOKHHHT 4aCTOTacCH yarapMmac 63.ca, aCHHXPOH TE3IUKHHHT KHHA-
MaTH XKy(T KyT6/Map COHHra TecKapu mpomopuuonan Oyaaau. Kydr

B8



[image: image397.png]Kyr6aap CoHM KaHya Kam 6yJca, ABHraTe/HMHT afijlaHull Te3JHry
HIyHua Kartra 6y/Iaid,

Cratop yyaramuHuHr XKydrt Kyt6aap conunn daxat maxcyc ABH-
raTe/AaplaruHa Y3rapTupHil MyMKHMH. AfpuM AaCHHXPOH ABHraTe/-
HMHI CTaTOp 4yJFaMH XYdT KyT6/aap COHH p HM Y3rapTupdiura MoCe
nab tanépaanasu (101- pacM, a, 0).

101-pacM, @ na crarop Outra (pasaCHHUHI KeTMA-KeT YJaHTaH
UKKH XKypT KyT6aap conu, 101-pacM, 6 na 3ca wmy ¢asaaara xydr
KyT6aap COHWHMHF napaiJjes] YJaHHIIH KypcaTHarai. Arap cxewma
101-pacm, @ aarunek yaanca, CTa10p MafJOHHHHHT afiNaHHII Te3JH-
ru n, = 1500 ada/mun, 101-pacM, 6 jgaruaex YyJaHraHga sca fg =
= 3000 afin/mun 6ynanu.

Adnanvmaap couunn Oyniafl y3rapTHpuIn XMCKa TYTAUITHPUJATAH
POTOPJIM ABUraTe Japia Ky/AJaHUJIanu.

®asa poropan aBuratestap yuys Oy ycya KyJaai smac, 4yHKH
OGyHxalt nsurartesjiapaa uyJFaMmJap COHHHM Y3rapTupuilra TYFpH Ke-
38U,

CraTop uyAFaMUHUHT XKydT KYT6/ap COHHHHM y3rapTupuml OHJAH
AHMIAHUIT Te3MUIHHN Y3rapTHDHILHUHT KaMYMJMIH wmyku, Gy ycyaaa
Te3JMK nponopuyoHaJ ysrapanu. Bymaan Tawkapu, ABHMATeNHHUHT
rabapuTH xaM kdrTajamué KeTanau.

Jipuraresnary MariuT MAdZOHHHHT Te3JHTH ctatopra Oepuaaére
ran TOK 4aCTOTaCHra NponoOPLUHOHAJLAMD, A'BHH

_ oy
p

Tox wacrotacu nouM yarapmac 6yaand. Llynusr yuyn Tox uacs
TOTACUHH Y3rapTHpuiu HYAH On/aH ABUTATENHUHT afJIaHWII TE3JHUrH-
HH y3rapTupuiijia MaxcyC YacroTa Vy3rapTHpruuaap KyaJaaudjand
€éku OyHra npurarteara Tok GepajHraH CHHXPOH TreHepaTop TOK uac-
TOTACHHU ¥3rapTUpUII OGUJAH SPHILHAALH.

By yeyan amanna xkypa kaMm Kyaaanuaand, 4yHKH YacTora yarap-
THPrU4JAPHUAC rabapuTH KAaTTa BA yJapHu TalépJaam KumMarra Tys-
manu. ’

Poropauur cupnanuir ko3dduunHesTHHH Y3rapTepum Ouaan affe
JaHVII Te3JUCHHH y3raprupHimn MymkuH. Bynpa#t asuratesnna porop
BaHXKHDHHUHI aKTUB KaPWIHJIHIH Y3rapca, YHHHT CHPUAHHIIM Yarapas

n

101- pacm. Crarep Gurra daszach HKKM KYTOHHHMHIE
@ ~— KeTMa-KeT, 6 —— napadJjes] YJaHHIIH,
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[image: image398.png]M. [BUrateJHuHr CHPNAHHLIK DOTOD 3AHXHDUHHHI AKTHB Kapluu/u-
rura OOFJMK, f'BHH

— IRa
oM’

Porop 3amkupura peocrar y.JaHca, Te3JHK OHp TexMC y3rapanu,
aexul 6yuna apurarennuur ®UK xamasau. Xagukarau, 55-§ na kyp-
raHuMusJeK, ABUTATE/HHHT MEXaHWK KYBBATH CUPNAHHII S OPTHINH
Gunan Kamadub Gopamu. Dysmad ycyn daxar ¢asa poTopad ABH-
rareanapaa KyJsaanuaanH, XoJoc.

89-§. Kucka TyTamrad poTopiH acCHHXPOH ABUraTeib

Kucka tyramras poTopau ACHHXPOH ABHMTaTe]HH GUPHHYM G6§aub
1889 finau pyc anextporexuuru M. O, Jloauso-J[o6poBoabCkuil Kamd
KHAraH.

Bynpal nBuraTeJHMHr pOTODHIA NyJar ¥sak nasaapura u3oJs-
HACKH3 MHC KM aJIOMHHH{l cuMaap €KW CTepiKeHsaap XOouaamwTHpH-
Aaju. By crepxeHsapHMHr yu/JapH HKKM TOMOHNAH Maxcyc xanka-
aapra kasmapaasaiu. Potop nasaapuna €TtraH CTepXeHJapHH Ba
CTepXeHb YUIapUHH OUPAAMTHPYBYH XaJKAJaPHH YHIOAH uUKapuo
0JiHHCA, ,0/MaxOH XaaKach“ xocua OyJaanu.

,O/IMaxoH Xa/AKa“ CHHHHT CTepikeH/aapH €KH DOTODHHHI CHMJAPH
KHCKa TyTawurad 6y.,ca, 6yHnail nsurateJs KMCKa TyTalUraH po-
TOPAM aCUHXPOH ABHrarteab Aefimnanu (102-pacum). Iasna-
pu énuk poTOp YKKA YPHATWAraH UMJMHAP IuaKAuja 6§aul, YHUHC
yetuaa Gakar nyJaar nJIacTUHKaAapy KYpHHauu. SIpuM  OouMK nasgu
poTopAa Wy MNJACTHHKAAAap Ba Y3YHACHra fiyHalran CTepxeusap yc-
TYHHHHHT OHD KHCMH XaM KypuHaliu.

Kyesaru 100 kBt raua 6yaran acuuxpOH ABMraTeanapaa ,onma-
XOH XalKacu“ amoMunniiian Tafi€piananu. PoTop TeMup Y3arHHHHT
na3/iapura SpUTHATAH aJIOMUHUE Kyildaanu.

Oparna, aCHHXPOH JABHrartelb ,0/MaxOH XaJkacu“ Ouaanm Gupra
Humaarayaa coputuuira épaaM Oepandran KyiMa KaHordasap sca-
Aaau. ,OJMaxoH XaskKacu“ HUHT CTepXeHaapu €xu CHMJAapH TeMHp
y3aKAaH M30JALMS/IAHMAAAN, UYHKH TYTauiran MHC &KM aJlOMUHHH
CHMHHHT 3JEKTD YTKA3yBUYAHJHMH NYaT Y3aK 3JEKTP YTKA3yBUAHAU-
rujad YH mapra xarra OyJjand, wy-
HHHT YYYH CTEPXKeHNapHU H30/fLHs~
JauiHUHT axamusiTh 6yamaigu. Crep-
XeHb Ba XaJakanapud KyiMa aaloMu-
Huii OY/araH pOTOPHMHI TY3HAULIN
COAJA, eHTHJ, HApPXu ap3oH, a4l
UUKapHIlI TEXHOJOTHACH MYypaKkal
6ynmainn, Kucka TyTtauwras poTOpJH
ACWHXDOH 3JIEKTp [ABHMaTeJIHHUHT TYy-
suaumu 103- pacMAa TaCBHPJIAHTaH

Kuncka. Tyramrar poTOpJH aCHH-
XpOH J[ABHTATENJIAPHUHI HUITE TYINH  102- pacM. Kucka Tyramral poTop.
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[image: image399.png]103- pacm. Poropm xhcka Tyramram yu daszanm aCHHXPOH
SJNIEKTP JBUTATENHHUHT TY3H/IHIIH;

! — Ban; 2 — mapuKId NOAWKNHMK: 3 — NOAHITHHK WYuTH; 4 ~ potop ¥aaru;
& — craTop uyaraMu; 6 — cratop Vsaru; 7 — CTaHHHA; § — POTOP YyJFaAMH
CTepXensaph; 9 — XaBO BEHTHASTOPHHHHI Kypakiapw ; 10 — CTaTOP YyAFaMH

SHKHUI CHMJIAPHHHAT KHCKHYAADH YuyH KyTH; 1] — craTop ¥3arn N18CTHHKAARPH;
{2 — poTop ¥aaru naacTHRKanapH.

PHII XapakTepHCTHKAMa-
PHHU AXWHJAAUl  Y4yH
POTODHHHF  KOHCTPYK-
UMACH  y3rapTHpUaAaLnH,
By magcanna, xucka ty-
TRIWITaH Ky 4yJFamJn
Ba 9yKYp 4pHKYazH po-
TOpAAp RIIJIaTHAALH
(104- pacu, a. 0).
Kucka Tyramran Kym
YyJFaMJI4  BA  YYKyp
apUKYaJn jABHrareap-
HUHI M  TYWHPHLL
MOMEHTH OJATAATH Kuc-
Ka TyTamraH JBurarej-
JapHHUKHNAH KaTTa 6Y-
Jaf, MWra TyLHPUIL
TOKH 3Ca KaM Gyaanu.
Jlexun 6y npurateanap-
HHHT HII X3pPaKTepHCTH-

104- pacM. @ — K¥m 105- pacu. Kncka

YYJAFAMJIH POTOP NASH, TYTAIITHPHITAH KaJapu ojxataAarun Kuc-
6 — DOTODHHHr YYKYP 4CHHXPOH [BHUraTe/HH Ka TyTamraH gysaraMmJju
nasd, . yJaamr cxeMacd, HOBHrate/AJapHUKHUAAH

€MOH, uyHKH pOTOp
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[image: image400.png]106- pacm. a, 6, 8 — TYpPAR BaKT OpaJHFARarn Oup
dasaid ABHraTeAb UyJF4AMHHHHI MarHHT MaHjOHM, 2 —
LBHraTeJHH SJEKTP 3amKMpra yJaul,

4yyJFaMJaapUAa COUYMAYBYH OKHM, f'BHH HHIYK-
TUB KapuiMJuK Karra Oy/u6, npurateasusr ®UK
6up 03 xampox GyJaanu.

Kucka TyTawran poTOpAH aCHHXPOH ABHMTas
TeJNAPHUHF POTOPHIra KYIIMMYA KapWHAKK, SbHU
HUIra TYyWHPHLW Kapuwuauru yJaa6 6yaManiu.

Kuunk Ba ¥pra KyeBarTiM IBHraTeNJapHH
MIUra TYWWPHLL YUYH yJap TapMoKka GeBocuta
yaanasepaau (105- pacm).

90-§. Uxku ¢a3anru aCHHXpPOH ABUTraTelb

./llj LI/IKKH (dasasm tox. épaaMpia xaMm aldaHYBYM MArHUT MaiJIOH X0~
CHJl KuAMLI MYMKHH, Mikku asasu Toxk épnamuga MarHuT Maid oH
OKMMH XOCHJ KWJHII YUyH ABHrareib cratopupa Oup-Gupuman 90°
Gypuakka cumxuran {AX sa BY )ukxura uyaram xcoﬂnammpmaauj
(1C6-pacm a, 6, ).

{Hyaramaapaau yrazuran _Toxnag((l1 Ba /,) xam 6up-Gupuaan 90°
Gypuaxka cuaxuiinu. Crarop 7 naBp naBOMHIA(ARNaHYBYM MArHUT
OKHUMH XOCH/I KuJaaAH. By MaruuT oxHMHHHHC HKKHTa KyTOM Gynaﬂu.:
Xap 6up (asagaru uyaram/ap COHM HKKH Mapra OPTTHPHJCA, Mar-
HHT OKHMHU TYPT KyTO/au OYnaan. ANJIAHTHPYBYH MArHUT OKHMHHHMHI
afiJaHuil TE3JNHIH 3Ca HKKH Mapra KaMasid. ‘ "

106- pacM, z Aa HKKH (a3adun aCHHXPOH JBUraTeJHHUHT Y/A2HHII
cxeMmacu tacsupJanran. 106- pacM, 2 Aa cTaTOp TOKJAapUHHMHT (hasa
CHJIKWINKHH XOCHJ KHJHMII YUYH YyJFAMAADHUHr GUPHra KOHAEHCA-
TOP KeTMa-keT YyJaHagu. Bywpait apuraTessapHUHr POTOPHHH Xam
peBupCHpJaN MyMKHH. YYHOHYH, TOKHHMHT AYHANMIIMHM Y3rapTHpHII
Ous1aH POTOPHHMHT alilaHHUl AYHAMMIIUHM Y3rapTHpUIl MYMKuH. By
3ca WKKH (asasH acCHHXPOH JABHraTeNJapHH aBTOMATHKAAA KEeHT x}“{/
Jdanuauniuura cadab 6yaMmoxaa, ,
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[image: image401.png]91-§. Bup dasaau asuraresnap

.. ¢ Bup dasanu nesuratesnap Typmympa kyn wmaarenans. Bup da-
88/ ABUraTe/MJapHHHT A4COCHA KHCMJApH CTaTop Ba porop. ¥Yaap yu
¢asanu ABuraTeJlapHUHT CTATOPH BA POTOpH CHHTAPH TYSHJAraH.)d

bup ¢asanu apurareas CTaTOPHHHHT nasnapura afiana 6yAna6
opanatub yyaram kofiJallras 65 nanu LY srapysuan tox my qyaram-

JaH yraérrauaa, asdratenna ailAauyBYM MArHAT Maiifon XOCHJ KHJ-

Mai, 6asku nyJbCJAaHYBYH MarHUT MadaoH XOCHJ KmaauJHlebcna-

HYBUM GYHAAH MalJOHHWHT AYHasuwu Gup IlaBp HUMla TeCKapucura

HKKH Mmapra ysrapannfﬁy MalooH pABHrarean POTOPUHH XKOHHAAH

KY3FaTO/AMaiAndArap poTOp TaWIKH MeXaHHK Kyy éppaMu GHaaH

ailIaHTHPUG 1060puaCa, y X0/aa pPoTop uy Maiflonra sprawub afi-

JaHa 6owaannu.

Bupox 6up (asanum nBuraTennu Tamku Ky €pnamu 6uaau op-
rusul 1060pumr Kyaai SMaC,ELHyHHHl" YuyH XaM OYHZAH JABHraTes-
HHHF CTATOpUAA ACOCMA YynFaMJapaaH (M Yyaramaapuids) Taui-
Kapu fiHa €pAAMYH uyaramaap (1oprusub w0Gopuil 4yJAFaMJapH) Xam
6ys1anu, nBUraTeJHM IOPrusuG 0GOPHIN BakTuia my oprusub 060~
pull uyaramnapu €pramu GHJAAH ABMraTesina afiAaHyByW MarHUT Mali-
HOH x0CHM 6§naau)By uyaramaapuuur gsuratens CTaTOpHAA KaH-
nait xofinawranu 107-pacmna racsupaanras.

lf Mavaymuu, xap xaficn uyyaramna, ysumr CUMJIAPHJAATH AKTHUB

. K4pIWMJHKIAH TAWKAPH. WHAYKTHB KapLIAJIMK — HHAYKTHBIUK Gyia-
ZH. Dy MHLyKTHBAMK UyJAFaMJADHAAH YTAajHCaH TOK GHJAaH KyuJaa-

) HUW YpTacuaa (pasanap CHINHIINLA OAMG KeJad. Bynna uysaram-
HHHT HHAYKTUBJAHIW KaH9aMHK Karra 6§.ca, (asajap CHMKHIIM XaMm

WyHYaIuK KatTa Gynanu. Bup dasaam asuratesnapna alJlaHyBYM
MAarsuT MadZoH XOCHJ KHJMII YUYYH WY XOCCafaH ¢doiinananunany,
Jlpurate/uunr uyaraMaapuiaH GHpH (Kum) k¥n Ypaman Kuaumuamy,
IYHHHT yuyn Oy uyJFamia HMHAYKTHBJIMK KAaTTa 6YJHG, KyduAanuam

k 6uaan Tok ypracuparu dasanap cumxumu 45° nan omanw) 1Opru3u6

I060pHIL 4y IFAMHHHHT YpaMmJaapu Wi
UyJFAMHHUHT ypamJapuiad Gup o3
kaM Ofsanu. Illynuur yuyn xam rop-
rusu6 1060puI 9yJIFAMUHHHT MHAYK-
THBJIHTH BA YHJAH YTaJuTraH TOK GH-
J8H KyuJaHum ¥pracuiarn dasazap
CH/DKHIIN JKYAA KHUHKIMP.

Ysrapysuan ToxHuur GuTTa (asa-
CHAaH napaazes Tapsfia WKKana qy.a-
Famra TOk GepuiraHia, IOprusu6
10060pHII YyJFaMHAA Ky4JaHHII Ou-
JIaH TOK MaKCHMyMra nesapau Gup

. BaKTOAa 3DHIIAAM, BAXOJAHKH, AHHH , -

Hpausud 108opuw yynaamu HII YyJFaMHila TOK OpTa ﬁopuﬁ*ﬁﬁlx&\w-
. Ccumymra spumand. Arap 6y uyaram-
107-pacM. Bup ¢asann - %
KBUTATE/INA TAPMOKKa yJaml Jap Oup-OupuuuHT EHHAa Gyamai,
CXeMacH, Gasku cratop ahsaHacH G¥#aab Gup-
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[image: image402.png]Gupujan OGHp 03 HApPHJAA dKAHJHUTH XHCOOra OJHHCA, y XOJla MakK-
CHMaJ MACHHT Ma#JOH, [acTaBBaJ, 10Pru3ub 1060pUIN UYJFAMHHHHT
KyT64apy YpTacuia, CYHIrpa (LaBPHUHT MabAyM KHCMUAAH Kefiud) niu
yyJFAMHHUHT KyT6napu ypracufa xocya Oyaumuu paswaH Gyaub
KoJalH.

Bup ¢asanu acunxpoH Apuratesnap rahépaanaérranaa (107-pacm)
YJAAPHHHT CTaTOPJIapHAd HKKaJa YYAFAMHHHT YTKa3ruuaapu Kyt6.ap
yerura xy#uamafi, 6ajKd CTaTOPHMHT Yyuujaru Oyfinama nasnapra
6up-Gupura 6up 03 Hapu Kuaub xofaaHaau., UYyaramaap wmyHipafl
KORNAWTHPHArAHJA XAJKACHMOH AXJAHT CTAaTOpAA afi/laHyBYH MArHHT
MalilOHHH 103aTa KeJTHPYBUH MabayM myq)'r conparu Kyréaap xo-
cu 6yaanm.

Bup ¢asanuy ABUraTeANaPHUHT CTATOPHAA afHAJNYBYM MATHHT Mafi-
JOH XOCHJ KMJHIN Yd9yH OOLIKa4a ycyJaap XaM Ky Javuaainy, Je-
KUH YJapHHHT XaMMacH XaM ¢asajap CH/UKHIIM XORucacuaan ¢o#-
JaJaHuIITra acoCAaHa H. :

Bup dasaau nsuratedr POTOPHHHHI afJIAHMIU TE3JUIH &COCAH
IBWraTe/AnL ONAAWran YyarapyBuaH TOK 4acroTacura Ba Kytbaap co-
uura GorauK; Gy Te3qMK IBHraTeab HArpy3kacu ysrapranaa Oup o3
yarapanu.

Acocan KyBBatH yHua kKarta O6yamarad 6up ¢azand aCHHXPOH
ABHraTeNiap HiJaaé q:m(apn.nanu. Yaap canoatpa xyna kam KyJ-
MaHUAANM, UyHKH Oy ABurareanapuunr ¢ofisasu min kosdduilveHTH
nact 6§au6, afiHaH yJAapHUHT KyBBATHra TeHr KyBBaTra sra Gy aH
yu ¢asaau Asurarteanapra HucO6araH KHMMar TYPamd.

108-pacmpa 6up dasanu acMHEXpPOH [BHUTATeJHH HINTa TYIIHPHI
cxeMacu kypcatuarad. Mimra TymmupHIn 9y JFAMHHUHT 3a3HXupura da-
32 CHJKUTYBUH DAEMEHT—KOHAEHCaTop yJaauanu (108-pacmra Kapasr).

By uw uyaramunard /, Ba Mra TymupHiu yyJaraMuaara /; TOK-

Jaap opacuaa ¢$asa CHJKHIIMHM BYXYAra KeJTHPHW YUYyH 3apyp.
dasza cunkutTyBud saeMeHT (PIJ) cudaruia aKkTHB KapIUWIHK, HH-
AYKTHBJUK €KH CHFBM HINIATHAMIUM MyMKkuH. JlBuratean pOTOPH
6apKapop Te3JMKKA AKHH TE3/WK OJranzad KeHWH Hra TYWHpHII
yyaraMy ysub Kyhuaanu.

Cratopaaru ¢asapa 6up-6upura HucOatan 90° Gypuaxka CHAXH-
raH MKKHTa 4yJFaM BOCUTacHAa afi/aHyBuaH MafjfOoH XOCHJ KHJAHI
Y4yH KYHHLard mapraapra puofl KHJAHLI

3apyp: 7
a) ym dyJraMmusunr F, Ba uwra Ty- ~

IWIHPUII YyJAFAMHHMHT Fp MarHuT]I0BYH

KyuJapu ¥3apo TeHr Ba (asanapH GHp-Gu~

pura Huc6atan 90° ra cusxurad GyJHLIA A ¢IA

Kepak; 3 7, L%
6) cTaTop YyJarFamJapuiary tokaap [/, Q -

Ba /; ¢asa xuxataaH Oup-OupHra Huc- 8

Garan 90° ra cuakuraH OYJHIUM JO3HM, 108- pacw. Bup dasam
By maptaapra xarbuél puaos KU/IHHraH~ acHHXpoH KBHraTeiHH
Jla CTaTOPHHHr MaAAOHH alhjanMa Gy/anu, yaaw cxeMac,
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Oy 3Ca 3/MeKTPOMArHHT MOMEHTHHHI 3HI KATTAa KHAMAaTHra TYppH Ke-
Janu. Kypcatuaras wmapraapran Gupopracu Gysuaca, aljaHyBuYaH
MaHAOH NMHNC MAKAHRA GYaH6, KaTTaaury KAXaTAaH Gup-Gupura
TeHr Gyamaran, xapama-kKapuwu TOMOHJ/IApra afaaHanHral HKKUTA:
TYFPH BAa Teckapu aiaauma MainoHaapaad Tapxub Tomamu. Teckapu
afinanyBuan MafifoH poropaa TOpMO3/14ll MOMEHTHHH BYXYyAra KeJ-
THPALH.

IX b O 5. CHHXPOH MAIIHMHAJIAP

92-§. Acocuit Tymynvanap

CHHXPOH reHeparop/aap CaHOATHA KeHT HIIATHAZIH,

DNEeKTP IHEPrHsiCH CHHXPOH reéHeparopaapaa XOCHN KHIAHHAAH.
Byuna Gupramuu gsuraress cudaTuaa FrHAPABIMK ABMraTesr GyF
TypOHHANapH €ku HYKH EHyB JABUraTeN/IapH  HLWJIATHIMIIH MYMKHH,
CHHXPOH reuepaTopiapAa TOK YacTOTACH BA AHAHUII 4aCTOTACH Ky~

#uparuya 6yaanu:

. 60 -
=_p_n €K1 N = f

60 p "’
Gywna f — ToK wacToTacu; P — xydt Ky16s1ap conmu; n — afinanuin
~ 4aCTOTacH, )

Xap KaHnal 9/4eKTD MalldHACH KaGH CHHXPOH reHepatop Xam
KaATyBYAHIMD, ABHH Yy XaM TeHEpATOP, XaM J[IBHFaTeJlb CH(paTHIA
HiuJiai oJsagu.

CunxpoH reneparop 3/EKTD IHEPrUACH HINIA0 YMKAPHIN mpouec-
CHIA WWIATHIAAHrAH §3rapyByaH TOK FEHEDATOPHHHHT acOCHA TH-
nHaup. '

CuHXPOH MAUIHHAMAPHHHT ¥3Hra XocC XyCyCuaTH YJapHUHT KYB-
8aT KO03DUUUeHTHHH pOCT/IAm MYMKAHJIUTHAWD. By xycycust xaTta
KyBBAT/IH 3JIEKTD IODUTMANIAPHAA HHUXOATAA MyXHMAHMP, 9yHKd Oy
MamrHanuar ®HK wu ommpuwra uMkon 6epau.

Cunxpon asurarennap ¥pra Ba kartra KYBBaT/IH KypH/MalapAa
AMNATHAALH, ¥ JADHHHT acocuil ad3aniuru KyBBaT KO3pohuuueHTH-
HHHC KATTaIurMRanup. By nasuratesnapaa xyssar Ko3pduuuenTH
Gupra akun 6Yiand. Byniau TaWKapH, yJap TapMOKIArd HJ/rapu-
#0349 TOKHY HCTE@BMOJN KHAHG HUIMAALM BA TAPMOK YYYH CHFHMTa
afdnann6 xoaaaun. CHHXPOH ABHraTesn TAPMOKAArH UATAPHIOBYH TOK-
HH UCTEDMON KMJIHIIM GuMaH GUPra-TaApPMOKKA yJaasran Gomka dHep-
THA MCTEBMOIYMAAPHHHHT PEAKTH3 KYBBATHHH XaM KOMIEHCAILHsAAli
H Ba GYTYH KODXOHAHHHT KyBBAT KO3(pduuueHTHHH OwHpain. [e-
HEPATOpAa MAarHMT MailOH YHHHT YHFOHHW YyJaramJapHuad yTaérrax
yarapMac TOK xocua guaand. YHFOTHI 4yJFAMHHH TAbMHHJALI YUYH
yHra ysrapmac Tok madGau 34pyp/anrH CHHXDOH reHepaTopAapHUHT
SHT aCOCHA KAMYMJIUTHAHUD.
YHFOTHIL HyJFaMu 3HEprHsAHHU napasien yAFOTHUIAH y3rapmac
TOK TeHEDATOPUAAH OJAaAH. YHFOTHIN FEHEPATOPH MUl MAWIHHACH GU-
JaH GuTTa BaJlAa Xofnawran 6y.aus, YHHHT KyBBAaTH ¥3H y#roraér-

o
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[image: image404.png]FaH CHNXPOH TEHePaTOP KYBBATHHHHI XYA2 KAM KHCMHHH TaLIKHA
Kuaanu. KaMm KysBataapaa CHHXDOH reHepaTop YHAFOTHIU uYyJramJa-
PHHM ADUM YTKA3rUMIU TYFPHAArHYNAD OPKAAH yarapysuaH Tok Tap-
MOFHAAH TABMUHJAI CXEMACH KEeHT KYJ//IaHHIaIu. -
Kuunk gyBBatiu cunxpou ABUTATENIAD AaBTOMATHKA CHCTEMana-
puia Kynaab uuwatuaann. Bynaa YyJapHHHT aNNaHUII Te3NUTHHHHT
Y3rapMaciuk XyCycHATHAAH dofigananuagy, -

93-§. CHHXPOH reHepaTOPHMHI WILIAMI NPHHUIMITH
Ba TY3HAHIUH

CHHXPOH TeHepaTOPHHHr Mmaaur NPHHUHOH 3AeKTPOMATHHUT HH-
AYKLH# XOIHCACHTa aCOC/IAHTAH BA MEXaHHK SHEPrUsHW Y3rapyBuan
TOKHUHT' 3JIEKTD SHEPrHACHra alNaHTHPHUIAAH MOOpaT. ’

Cunxpon resepatop skopb Ba HHAYKTOpAaH Tysuaanu. [enepa-
TOpHUHT skopH (109- pacM, @) yu dasanu uyaram 3 nyaar JUCTJIap-
AaH _Ttaiépnaurad nasnap 2 Ba cTahuua / nan n6opar.

Teneparopuunr uugykropy — POTOpH KYYJH 3/IeKTPOMArHUTAAH
ubopar 6yJaan Ba MarHuT MafigoH XOCHJ KHJAHUW YYYH XH3MAT KH=-
eV R ‘

CHMHXDOH TeHepPaTOPHMHT POTOPH aHHK KYDHHUG TYDVBUM KYT6JaH
6KH aHMK kz"puﬂmaﬂuuraﬂ KYTO/u Kuau6 sicaaagu (109- pacm, 6, g).

POTOp XapakatinamTupu/ca, MarHuT Ky4 YH3HK/JAapDHHH Kecub JTuob,
yuna DIOK xocun 6yaamu. By DIOK xocua xuaran Tok ApuM  yr-
KA3THYIH TYFPUJATHY OpKaau YTO, y3rapMac TOkra afnaHagu  sa
YHFOTHW uyaraMH GY#aa6 yramgu. Haruxana renepaTopuunr MarHur
MalilONH Ky9asli Ba YHIAMM KYUJAHHID HOMMHAEJ KATTA/NHKKAa 5ra
6yaanu. '

CHHXDOH TEHeDAaTODHHHT XOCHJI KUAraH IHEPIusCcH HCTEebMOJNTH~
4 CHpnaHMa KOHTAKT/3p — KOHTAKT XaJKaJap Ba UyTKAAap BOCHTA-
CHRA ysaTHJAAAH. - ‘ :

" AManna Kyt6aapu potopaa, skop: aca craropia Ko#Jalran
CHHXDOH TeHepaTopiap Kyn Kyarauuaanm.

UyaraMHUET yuaapu remeparop paaura MaxKaMJiaHraH KOHTaKT-

MM Xanganapra ysanamu. XaJxajzapra KysraaMac 4yTKanap §pHaTHIA-

109- pacM. a — remepatop sKopH;
6, 8, — DOTOp TY3HJHIIJADH.
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110- pacm. CHHXpOH TeHepaTop:

£ =~ cTATOP KOPRYycH; 2 — cTatop ¥aarn; 3— porop Kyréaapu; 4 — vax; 5§ — Ky3array
6 — KOHTAKT Xaikalap; 7 — NOAWHNHMKAAD WIYNTH; § — KXeMMalap KYTHCH.

rag 6yau6, 6y uyTka.nap YHFOTHII 4yJaFaMura TallKH SHEPrus MaH-
Gaujgan yarapmac TOk Oepanu.

110- pacmaa y#AFOTHWI yyJaFaMH Gu/IaH HWJIAAAUraH CHHXPOH re-
Heparop KypcaTuiarat.
+  Oung KyT6JH CHHXDOH I'@HEpaTOpJApHUHI OHpJAMYH JABHTaTERH
cudaTHAa TAAPABAMK TypOuHaiap xusMar Kujaand. UlyHunr yuyw
OYHK KyTO/M CUHXDOH reHepaTtopiap rujporexHepaTtopaap aeb
opUTUAALH,

Afinanum wacroracH karra O6yarania poTopu OyHAall TysHAras
TEHepaTOPJapPHUHTI MeXaHUK MYCTaxkaMJury etapsu OyJiamatinu.

,Mﬂ reHeparopJaap ydyH GupaaMuu ABuraTe/b OF.au6

6yF TypOUHATApu xu3MaT Kuaand. Enug KYTOAM CHHXPOH reHepa-
Topaap Typborenepatopaap ne6 arasaau. -

94-§. CuHXpoH TeHepaTOPHHHI CaaT HULIALIH

CHHXDOH [€HEePaTOPHHHT CaIT HuJIam
xapaxkrtepucrukacn (111- pacm) 30K £,
HUHT YHAFOTHIN YyJFAMHAArH TOK KYyuHra
6ornanumy, abuu E; = f(I)) nu udona-
Jafiay. XapakTepHCTHKa TeHepaTropra Ha-
rpy3Ka yJaHMarania a reseparop fkop-
HHUHT aiiJaHHINJIaPK COHM y3rapmac 6yJ-
raiaa oanHaau. Harpyska yaanmarasauru

111- pacy. Cynxpon YYYH F€HEepPaTOPHHHI HYKH KapUIHJAMruna

JABHraTeJIHHHI caJqar K a I caﬁMaﬁ " r T

HULIAW  XapaKTepHes YuJsaHu na an., €HePDATOPHHUHT
THKACH, YHKHIIHAACH KYUY/JAaHHIHKH BOJAbTMETP OM-
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[image: image406.png]JaH §A4am MyMkuH. Arap myHr peocrar €pnamusia yHFOTHIL TOKY ¥ 3-
rapTUpHJICA, yHIA aMNepPMeTP Ba BONBTMETPHHHT KYPCATHINM acoCHAaA
CalT MIJAUl XapPAKTEPHCTHKACHHH KYPHII YYyH Kepaxk Gy./iraH xarra-
JUKJIaDHH ONMW MyMkwH. Jlactaa6 E, HuHr I, ra 6oraannmu amanza
YHUSHKJH GYJHG, KeAuuuanuk (KyTOAAPHHHT MATHUT Ty Anuumy caba6-
AH) XapPaKTEPHUCTHKA MATHUTJAHHUII STDH YHSHFH KYPHHHMAA 6¥nanu.
CHHXPOH FeHepPaTOPHHHT TalIKu xapakrepucrukacu (112- pacm, a)
aiJaHUW YaCTOTACH BA TEHEDATOPHHHT YAFOHHLI TOKH yarapmac 6¥.-
TaHIa TEHEPATOP KHCKHWIAPUAATH KYU/JAHHIUHHHT HArpPy3ka TOKHIa
OOFnaHMIKHK KYpcatanu. Harpyska Gyamaramuaa reHepaTOPHUHT
KHCKHuJapaarn Kyunanuumr yuunr SYOK ra rtenr 6ysanu. Harpyska
OPTHIIH GH/IaH reHepaTop uyJFaMm/AapuBHHT R, Ba X, Kapwuauruga
KyUJAaHUIHUKT - ACAANUINH OPTALH, FeHePATOPHWHT YUKHIIKAATH KYY-
JIaHHI 3Ca kaMasiu. CHHXDOH reHepaTOPHHHT POCT.IAI Xapakrepuc-
THKacu (112- pacM, 6) yitFoTum TOKMHHHT Harpyska ToOkura GorJa-
HUWHEH, ABbHY [, = f([,) xypcatananu. By XapakTepucTHKa sxop-
HHHI aHJIaHUUI YACTOTACH BA FeHEPATOPHHKT KHCKMUIAPAArH Ky4JIaHuLI
ysrapmac 6yaranna onuHagu. ‘

Pocraam xapaxrepucrukacu Harpysxa yarapraxjia reHepaTOPHHHT
UHKMIIHAATY KYUJaHUII §3rapmafi KOMMINM YYyH YHFOTHID TOKHHM
KAaHIa# y3rapTHPHIN JO3UMAHTHHH anugaainu. Pocriam xapakrepuc-
THKANAPUHUHT WIAKAM TAUWIKH XAPAKTEPHCTHKAJAAD WIAKAM GHAAH T¥-
a2 GOFIaHraHAuUp. .

DJIEKTP SHEPrUsHUHT Xap 6UP HUCTEBMOAYHCH MabJyM HOMHHAJ KYyy-
JAHAMITA MyJKaananasn. Arap ucTenMOJumiap CHHXPOH reHeparop-
AdH TZBMUHAAHCA, YHAA YHMKHIIAATH KYUJaHHID VAFOTHII TOKHHM
Kyana €ku aBTOMAaTHK Tapsia pPoCTaaw Ayau Gunaw yarapmaipurau
Kuaub Typuaagy.

Poctnam xapakrepucruxanapunuur WAKAUHE TaxAua Kuaub, Ky-
Aunary xynocanapHu UMKapull MYMKHH: YHKHUIZATM KyUuJaHUIHK
ysrapmahauray xuau6 Typum yuyH 8KTHB-HHAYKTHB Harpyskanapia
YAFOTHUI TOKMHH OIUHPHIN, aKTHB-CHFUM HAarpyskana 3¢a HHFHHIH
MArHHT OKUMHHHT kynafumu Tydadiim yiAroTHIl 4yaFaMuaru TOK

g

1
112- pacm. CyHXpoH renepaTopHHHT XapaKTepHCTHKACH]
@ — reHepatop 4YyaPaMJApPHIATH Kyy/1aHMIIHHHT
Yarpyska TOKHra OOPMMKJHTHHH KYpCaTyBuH rpa¢mk,
6 — v =f(I) rpadwrn.
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[image: image407.png]KYUHHH KaMadTupuin no3uM 6yaanu. CHHXDOH reHepPaTOPHHHT KYB-
BaT K03(¢uUKEHTH HArpysKa Typu Ba YAFOTHIU YYJFAMHIATH TOK
Kyuura GOFIMK. YAFOTHUI TOKHHMHI KHIMaTura KapaG reHepaTop-
HUHT yuTa Wil PeXHMHU hapKanand: Tyia yiFOTHLI PeXUMH yana yil-
FOTHII PEXHMH Ba §¥pTa YAFOTHII PEKHUMH,

Tyna y#troTHmn pexumu — reHepaTop TapMOKKa (aKar aKTHB TOK
Gepranna Ba cos ¢ = 1 6yaranna xocua GyJaaiH.

Yana y#iroTum PexHMU — FeHeparop TApMOKKA XaM AaKTHB TOK,
XaMm (asacu KUXATHAAH KYUJAHHIIJAH YOPaK JAAaBp OpKala KOAyBYH
(cos 9 <<'1) peaxTHB TQK 6epuauIuM GHJAH XapaKTepAaHAH. °

Yra yiroTH PEXHMH — IeHepaToOp TAPMOKKZ aKTUB TOK OHJAH
Gupra dasacu xuxaTHAaH Kyunanumaadw 90° éxku yopak AaBp (COs ¢ >
>1) onauHAa KeNYBUH DPeaKTuB TOK 6epuaranma xocusa 6ynand,

Y1a yiroTnur pexuMuaa reseparop afilaHyBY4X KOMMeHcaTop cHda-
THAA WLINATHAALH. .

95. §. CHHXpOH reHepaTOpPHHHT Harpyska OHJaH MULTaIIH

CHHXpOH reHepaTOp HATPY3Kacus Hiujaca, CTATOp 4YyAFaMJapHia
TOoK Oyimatinu. KyTOnapaa yAroTyBuM TOK XOCHA KHAT8H MAarHuT
OKHM CTaTOPHHHr Y4 ¢asanu uyaramuaa JIOK uuaykuusgafam.

I'eneparopra narpyska GepuaraHfa 3ca CTaTOp uyJFam/apHAaH
TOK yT1a Gowsainu. Harpyska cummerpuk Gyaranza cratop uyJramu
®asanapunaru Toxaap ¥3apo Teur 6yaub, Gup-6upnapura nucGarad
T naspra cumiuran 6ynapu. CraTop MarHut MaiAOHHHHHTaiAaHHIL

yacroracu:
601 60n-p

”1 = —— =
p p 60 .
Craropaaru TOK ydcroTacd f poTop ailJlaHYBYHM MAarHMT MafAOH-
HHHT Te3Jurura GOF/HK. CHHXPOH reHepaTOPHUHI CTATOP HYyJFaMHe
na KaTTaJuru KyTOMapHHHT MarHdT OKUMHura Ooraux 6yaran SIOK
xocun Oynanu. YHHHT KATTaAMry /; TOKra IPONOPLHOHA], ABHH

Ec =) IIXC

6y epaa X, — CTaTOPHHHT CHHXDOH HBAYKTHB Kapumaurd; [,X, —
CUHXPOH UHAYKTUB KAPMUAUTHAArd KYYJAHUIWIHUHT Tywysu; [, —
TOK CTaTOp 4yJFAMJADAHMHI 4KTHB KApPIIMJAHIHE R, Aa KyuJaHHUI
TYIIYBH XOCHJ KWJAaLH. :

Harpyska Gunan wmiaérran CHHXPOH TreHEPATOP CTATOPHAATH

KyuJlaHuun:
U=E,— IR, — I, X,.

By TeHrnama acochna narpyskasau TeHepaTODHMHT BeKTOp aHa-
rpaMMacuHd Kypum MymxuH (113-pacwm).

Portopuusr MaridT oKuMn ®, CTATODHHHT MACHHT OKUMH OHJI4H
KYmnau6, AHFUHAN Maruut oKuMd @ HH XOCHA KUJAILH.

lenepatop cant mmnarannnaru JMOK £, maraur okum &, nan
90° ra xeuukanu. KyT61apHUHF MarHuT OKHMH HyLa KHUHK Oya-
rauna JOK xam kuuux 6ynanu. MarnuT OKMM OpTranja reuepa-

i48
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[image: image408.png]Topuunr DIOK xam kynasnu. Ilys-
Jaf Kuaub, POTOPHHEI aiJaHMII yac-
ToTack yarapMarausa SIOK yiironum
YyAFAMH CHMJApUAaH YTaéTtraH ¥3-
rapMac TOK XOCHJ KHJraH MAarHur
OKHMra nponopuuonan 6ynanu. Arap
YAFOTHII YYJAFAMHAATH TOK OLIHPH.I-
Ca, KyTONADHHHT MArHHT OKMMH KYy-
vasnu. By-eratop uyaramumaru Tox
KaTTAAUTHHHHT Y3rapuiuid MaluHHa-
nudr JIOK Hm Ternmnuva yarapru-
panu Ba reHepaTop KHcKMuiapuparm  113-pacw. Harpyskan cuixyon
TeHEPATOPHHHT BEKTOP
KYYJAHUIUHH POCTJALl HMKOHHHH Ge- IHATPaMMMACH.
panu.

Amanna, Harpy3KalH TEeHEpaTop YYJAFAMMAATH TOK HOJTA TEHT
6ysamafinn, nemak, renepatop KHCKHuU/AAapuaard Kyuaawim Xxam SIOK.
ra TEHT 3MacC, YYHKH CTATOP UYJAFAMH KApILUHAMKAAPHAA (aKTHB Ba
PEaKTHB KapIUIMJWKAADAA) KYUJAHHII TYWIYBH BYXYATA KeJau.
Bynnau Talkapw, crarop wyJraMaapuiard TOK KyT6aap OKHMUra:
TABCUP KYPCATAAWraH SKOPh PEAKUMACHHH XOCHJ Kuaaju. HaTuxa-
A3 HAarpysKka KyAu/IraHAarh MariuT OKHM KyTOJADHHHI reHepaTop
CanT MIUJIaTAHLATH MAarHUT OKUMHra TeHr Gyamafixu. Cenepatop cra-
TOPHAArd TOK KaTTaJuTH ysrapragia YHFOTHUI 4YyJAFAMHA4rH TOK
KATTaNury yarapmafl KoJrai WAPOMTAA TeHEPATOP KHCKUU/IAPHAATH:
KYUJIaHuII y3rapanu.

96-§. \CHHXpOH T€HepaTOPHHHT XapaKTePHCTHKAJApH

TenepaTopHuHr TawKu XapakTepuctukacH [, = const; coso ==
= const Ba f= const 6yaran xomnapra U= f(/) Goraanuusu ngo-
nanaian (114- pacm). By xapaktepucrukatap DOTOPHHHT afiJlaHHIL
4aCTOTaCH BA YHFOTYBYH TOK Yy3rapMaraiia reHepaTtop KMCKHU.apH-
Jard Kyu/aaHHUl Harpyska Tokura GOFAHKJIUIMHM Kypcatanu. AkTuB,
MHAYKTHB Ba CHFUM Harpyskanapia Oy XapakTepHCTHkajap Oup-Gu-
pnnan ¢apk Kuaand, Oynra cabab WYKH, sSKODb PeaKUUsCH MAaTHUT
MaHLOHHHHI KyTGJApHAaru MariuT OKHMIa Xap XuJ TabCHp Kypca-
TanH. .

Xap Kannai MCTeBMOIYH TAPMOK KYUJAaHHIIMHHHL ysrapmac Gy~
JAHWHHK Tanab xuaaau. llly cadaGau warpyska Vysrapu6 Typras-
A2 TADMOKHHHI y3rapMac KyuJaHdiu GM/JaH TABMHHJAUI YYYH CHH-
XPOH reHepaToOp/apAa KY3FaTHUI TOKH Y3rapTHpH/aiH.

Pocraam xapakrepucrukacH. [enepatop marpyskac yarapraunna
YHHHT KHCKHI/MApUMAArH Ky4NaHHII Y3rapMail KOJHWAHCH YuyH Y-
FOTYBYM TOKHHM KaHAAR YSrapTUPUII KEPAKJHTHHH KYPCATYBUH GOF--
JaHHI POCTNAM XapakTepuCTuKacH neiimnanu (115- pacm).

leneparopuuur pocraaw xapaxtepuctukacu U = U,; cos ¢ = const
B3 f = const 6faranaa /, yAFOTHIm TOKMHHHI CcTaTop TOKH [; Ta&
GoFauKaui uan Hdoaasaiau, sbHu

Iy=¥t(l).
149



[image: image409.png]Q Nw» Cos p=06
g Cos ﬁn&ﬁu
Cosp=/t

) Clos =/
 Cos =08,
; Cosp=0,6 2z N
i ——— [,

114- pacm. Cuuxpon renepatop- - 115- pacm. TenepaTopHuHr

HHHT TaUKH XapagTepUCTHIACH pocTiaml  XapakTepHCTHKACH.

CT4aTOpAArH TOK OPTHIIK GWAAH AKTHB HArpysKala Ky4JaHHII
OUp 03 KaMasalu, YYHKH SKODb DPEAKUHSCH MArCHHT OKHMHHH Xam
Kamafirupanu. 'eHepaTop Harpysxa GuiaH HWJAM YYYH Kyd.aa-
HHIIHY ¥3rapTupMmail YHFOTHIN TOKWHM KYRalTHPUIN Kepax. Unpyx-
THB Harpyskajza 3ca IKOpb peaxLUsICHHHHT GyfijaMa MAarHUTCH3/IOB-
UM Maillonn xocua 6§aub, y Kytoaard OKMMHH KamalTHpanu. ly-
HUHT yUyH KYYJaHWIIHM V3rapTapMafl cakaamza YAFOTAI TOKHHM
-AHYarMHa olMpuw MyMxuH. By sca fkopb peakuusicuHuur Maruur-
‘CH3/IOBYW MARAOHMHM KOMnencauusaahian. CuMaM HArpyskaga aca
:MarouT ManJoH Ky4dasmu,

97-§. CHHXpPOH reHepaTOpJapHH MapaJJien WUIAATHI

DneKTp cTanuMANapHAA GHP-GUPHra Napases GupukTHPHATAH GHp
HeuTa remeparop umnaian. Harnxana snektp cranuua ysaykcus
SHepruf GepuG TYpHUI HMKOHHATHra Sra Oyaaiu.

X03Hp GHp HEeua 3MeKTP CTAHUHUSAIAP Gup-0upaapu GuaaH GHPHK-
THPHJING, SHEPreTHKa CHCTEMAJapu TY3HJAMOKAA, 3HepreTHKa CHCTe-
Macuia 3JeKTDp CTAHUMSAJAPDHHHKT [apaljes HIAH HaTHXKACHAA
SJEKTP SHEeprus HAa6 THKApDUII BA TAPKATHII TEXHHK IKUXATAAH
Xam ¢ofinamunup. Hlynuar yuyn cumxpon reHepaTop/JapHHHr mna-
pasnen MUY KAaTTA aMaauid axamusTra sra.

CHHXpOH reHepaTop/dpHHM napaaied HULIATHII YuyH KyHdamaru
wWapTaap Gaxapuaniu¥ Kepak: )

1) reneparoprunr JIOK azexTp TapMoFHHUHT KYUJaHHUIHrA TeHT
Sy aumu;

2) TeHepaTOPHUHI YACTOTACH 3MKTP TAPMOFHHHHT YACTOTACHra
TeHr Oyaumu; )

3) renepatop Ba JAEKTP TAPMOFH KYdJIaHULMIA (hazanapUHUHT KeT-
Ma-Kerjiuru 6up XuJa 6Yaumu:

4) reneparop 3IOK sexropu E, Ba TapMok Kyuaanuwy U xapa-
Ma-Kapiin Qasasa (6up-Gupunan 180° ra cuaxuran) Oyauwu sa-
pyp. 116-pacm, @ na HKKHTA CHHXPOH reHepPaTOPHUHT napaijen um-
JATHAMIIH TaCBHPJAHTaH.
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' 116-pacM. & — CHHXPOH reHepaTOPHH napanfed HIUIAATHII CXEMACH,
0 —CHHXPOH ABHTaTeJHH HIIId TYHHPHII CXEMACH

98- §. Chnxpon mBurateanap

CuHxpon MamuHanap 6omKa xap KaHAall SJeKTpP MalIMHAJapH
Kabu Xam reHeparop, Xam apurarean cudaThia HAad onanu. DaexTp
MaWHHAaCHHUHI 6y XYCYyCHATH YHHHr KafiTApPYBYAaHJAHTLH Je6
wpatuaany. UlyHHHr yuyH CHHXPOH IBUraTteib OMAAH CHHXPOH Te-
HEPATOp TY3WJHINJIADH OPACHAA NPHHUHNHAA ¢apk Ak, JlBurarein
craropura yu asanu uyaram xOAMamTHpuaand. Arap 6y uyJaram
Y4 (asaan ysrapyB4aH TOK TAPMOFHMTa yJaHCa, MHHYTHIa aRJaHHII-
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Mpuratenp poropura YHFOTHII 4y/FaMH KOAJALITHPUNALH, Oy
YyaFaM 3ca y3rapvac TOK MaHbaura yJaHanau. YHFOTHII TOKH KyT6-
Japia MAarHuT oKuM XOCua Kuaaau. CraTop uyJFaMHIArH TOKAAp
XOCHA KH/ATaH ailaHyBYH MATHHT MaiIOHHH §¥3 KeTHAAH POTOp KyTG-
JIapuRY 3prawrtapud, yHd xauv ailiautdpaad. Bynma porop dakar
CHHXDOH 4acToTra GuJiaH, A'bHH CTaTOp MaHAOHHUHC aRJaHUUl 9acTO-
Tacura Tedr O6yaran vacrora GuaaH aiinaHa osag. [leMaKk, CHHXDOH
Apurate/ib 4acToracH ysrapmac yacroraaup. llywaait kuan6, Tap-
MOKJAaru TOK 4acToTacH ysrapMmac 6y.aca, CHHXDOH [ABHTaTeJHHHT
ajsasuiap coHu, andarra, yarapMac GyJaand,

CHHXDOH ABHraTe/qHHHT acocuit ad3aiiaur¥ WyHAAKH, Y Wirapu-
JaMa TOKHH MCTebMOJN KHJAHG ojanu. Dynaaft ABUraTeNb TapMoK
YUYYH CHFUMIM Harpyska O§.u6 xonanu. [lsurarenn Gomxa sHeprus
HCTEBMONYHIADHHUHT DEAKTHB KYBBATHHU KOMIIEHCAIUA KH/ATAH XOJ-
Aa, GYTYH KOPXOHAHHMKT KYBBAT KOI(PUIHEHTHHH OLIMPHIUH MyMKHH.

CHHXpOH ABHraTeIAPHUHT AHAZHTHPYBYHU MOMEHTH TapMO¥ Ky4-
JIAHUIIMHHHT GUPHHYH [apa)kacura npomopuuoHan  Gy/uG, acHHXPOH
ABUraTe/1Aapua 3Ca TapMOK KYY/IAHHIUIMHHHT KBRAPATHra nponop-
fUOHATIHP.

JlBurare nunr a#naHTHPYBYM MOMEHTH CTATOP MAarHUT MaiLOHH-
HUHT MAarHWT/IAHraH POTOPra TabCHPH HAaTHXACHAA XOCUA GYaaau.

Cunxpon aBurateanap KynuH4a OUHK Ky16au  Kuaub scananu,
yaap cos¢ ==0,8 6yaran pexumia HJATHIAAUA. CHHXPOH JBHra-
TeaNap ¥3rapMac ToK rewepaTopu GuaaH KM y3rapyBuad TOK Tap-
MOFHra y/1aHTaH sipUM YTKa3ru4/H TYFpuaruujaap Ou/aH yAFOTHIAAM,

CutXpoH NBUraTe/qHH HIIra TYIWHDPUUIAA YHU GEBOCHTa TAPMOKKaA
ynad OyaMainn, YyHKH CTaTOp YyJFaMu TADMOKKA YJaHraHaa afija-
HYBYi MATHHUT MaAnoOH xoCHJ OyJamH. YJaaHum nafTHaa poTop Xa-
paxaTCu3 GyaraHuiad CTaTop Ba POTOP MarHUT MaHLOHJapH ¥3apo
TabCHP/IALIMATaH, S'bHH ABHraTe b afilaHyBY¥ MOMEHT XOCHJ KHJMa-
ran Oysaad. UlyHuHr yuyH [BuraTesHd Miura TYWHPHUIAA HKKH
ycyanan dofinanavuaaiu:

1) KywuMua ppuratens €praMuia MIIra TYIHPHIN EKH CHHXPOH
HIIra TYIHPHIN;

2) aCHHXPOH HIUra TYLUHDHLI.

Kywumua npurates» &poaMuja Hwra TYmupHm CHHXDOH TeHe-
paropHuur TapMox OWJaH napanjen wmaamura afiHad yxmam Gy
Jaju.

KjwuMua apuraTes CHHXPOH LBHraTe/NHHHI DPOTOPHHH CTATOP
MArHHT aliJlaHuIl YyacToTacHra TeHr 6yJiraH wacrora GaAiaH aflaHTH-
paau. Keiun porop uysramura yarapmac Toxk GEpHJAAM BA CHHXPOH
IIAPTAAPHHHHT  Gaxapuauild Ky3at6 typuaasu. CyHr cratopHu
TallKu TapMokKa yaanaau Ulynnan kefiuu KywuMmya Asuratean cHH-
XpoH ABWraTeJAdH axpaTuaand. .
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[image: image412.png]AO3UPrH BAKTNA, CHHXPOH LBHraTeA/apHH ACHHXPOH HIUra Ty~
PHII KeHr KyJJaHHAMOKAA. By yCy/HMHr MOXuATH KyHuaarumau
n6opar. CHHXPOH IBHraTe]b POTOPU KYTO.IAPH yu.Japura ,O0JMaXOH
FHAAMPArH® WaKkauAa MUWAAHTAH BA 4CHHXPOH MAWMHA POTOPHHHHT
KUCKA TYTAWTHPHITAH YyJAFAaMHla ¥XINall WINra TYLWHPYBYH YYJIFaM
xo#inawrupuaanu (116- pacwm, 6).

JluraTesnn nmra TYMHPUIWAA YAFOTHUI WYJFAMH ¥3 KapilHJu-
rura Huc6atan taxmunan 10— 12 wmapra xarra 6yaras Kymumua
KapluauKkKa TyTamTHpuaanu (/- xosar). Mwra Ttymuprm nafituaa
YHFOTUIN 4y FAMH 3aHXHDHHH Y3HJAraH €KH KHCKa TyTallrad Xonaxa
KOJIIUPHII ApaMafiid.

Arap umra TyWHpHII Na#THAA YHFOTHII YyJFaMH 3aHXKUDH Y3UJI-
raH X0/1a KOARMPHJICA, YYJFAMIA YHHHT M30JASLHUACH B2 HUINOBYH
X0ZHMJap yuyH XaBau OYaran xyna karra IOK. xocun 6Vaanu,
Bynnaft karra IOK musar xocun 6yium ca6abu mwynaakus, wuiura
TYIIHDHATAH CTaTOp MalaOHM KY3FaaMmac poropra uuc6araH xarra
yacTota GusaH afaanub, ypaMmJaap COHH kyn 6yaran yHFOTHII 4Yyj-
FAMM ¥TkasruuJapHHM XaM KaTTa 4yacroTa OHJaH KeCuO yTaau.

- CHHXDOH [BHraTeNHHHr TAPMOKAArH TOKHH HCTEBMOM KHJHUIK
MYMKHHJMIH YHH KOMOEHCATop cHdaruaa HINJIATHIN HMKOHHHH Ge-
pann. IOxopuna xain Kuan6 YTHAraHuAex, CHHXPOH ABHTATe]b Taul-
KH 33HXHP yuyH KoMmnencarop 6ysa oJagu Ba GOLIKZ HCTEBMOJYH=
JIAPHHHT PEaKTUB KYBBATNADHHM KOMMeHCauusanab, 6YTyH SHeproky-
PHJMAHUHT COS ¢ CHHH OIMPAIH.

Komnencarop cudartuaa vmafiuras CHHXPOH ABHIaresb Harpys-
KaCcu3 dmAafiii Ba KOPXOHAHUHT KYBBAT K03D(UUMEHTHHH OWMPULI-
ra mymxannanran 6ynanu. llynaafl Kuau6, KOMIeEHCATOp _PEaKTHB
KyBBaT reneparopu 6y/iu6 KONHIIH MyMKHH.

X BOB. Y3rAPMAC TOK MAIUMHAJIAPH

99-§. Acocuft TymyHuanap °

X03upru 3aMOH HIUNA0 YUKADHUI TEXHUKACUAA KYAJAaHHIAAHraH
9/IEKTD MANIMHAJAPUHUHT KYNuuaurd yu ¢asaiu €xH 6up asanu

ysrapysuan Tok MamHMHanapuafp. YsrapysuaH TOK MAIIHHAAAPHHUHT
TY3UJHIIH y3rapMac TOK MAUHAJAAPUHUKMAAH 8HYA COANA Ba NyX-
Taaup. ‘

XanK X¥KaAMrHHUHT KYNrHHA COXasnapHia SMeKTP MAaUIHHAJADH-
HUHT (TpamBai, Tpoaseidbyc, MeTpo noesanapu, JUQT, SAEKTP NO-~
€3JLIaDHHUHT) K¥N MeXaHWsSMJapH yarapMac TOK LBHraTteJapH GH-
Jad_XapaKaTra KeJTHPHJaLH. -

Y3rapmac Tok xyTapruu kpanaapHunr KYNYUAUIHAa, aBTOMOGHI-
J1ap, TPaxKropsap, CaMOAETIAPHUHT SJEKTD YCKYHaJ&apuiaa KeHr Kja-
JlaHUJAH.

Yarapmac TOK reHepaTOPHHMHT WINJAM TPHHLHIHN 3JIEKTPOMATHHT
HHAYKUMACH XOAMCACHTa acoCHAaura, JHr OAAMA yarapmaC TOK re--
HepaTopu OMp XHHCJAH MAarHHT MalRoHura xofsiauran a, b, ¢, d.
yTKasruunan ubopat (117-pacm),
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Aa tyaa DIO0K wu xocua
KuJajH, SbHH:

. E =2e =2Blv.
117- pacm. ¥srapmac TOK TreHepaTOPHHHHT
WIINA TIPHHIHIHA, Tyna JIOK y3srapub Ty-

) panM, UYHKH YTKa3rua
_abed MarnuT KyT6Aapu opacuia xapakariaHaau. Lllynuer yuyH yr-
“gasrnuaa JIOK wuur AfHajumg xaMm y3rapulb Typanu.

Arap A Ba B nsacTHHKanap TamKH 3aHXupra yaaHca, TalKH
3aHXHPAA BA LIYHHHTAEK, AKOpAA labed yTkasruupa) TOK XOCHA
6yaany.

TenepaTopAaH y3rapMac TOK OJMLI YUYH SIKOpb CHMJIapH MKKHTa
ApHM XanKara — KOJJeKTopra ynanumu JosuM. Tamka 3anxupia
yarapmMac TOK Myc6aT KyTOnan Mauduii xyTora AyHananu. A uyTka
Myc6ar, B ujTka aca Mauduh Kyt6ra sra Gysasu. SKopb 180° ra
Gypunranna ypam cumaapuaa JIOK mmur #ywauwy ysrapamd, Jje-
KMH TALIKK 33HXKHPAA TOK AyHAIMmu yarapMaiad, 4yTKa CUM ypam-
aapuna DIOK vuur fiynanumu ysraprasia uyTiajap CHpHaHajura
APDHM xaJKanap aimamand. UyTkazap cupnaHaiurad spuM Xajaanap
aAMaIUMII nafTHAA 3aHXWDAA TOK Hojra Tenr Oyaanu. Llynnad
Kuau6 A uyTKa WwuMOJHA MarHuT KyTOH OCTHAA TYpraH CHMra yJian-
raH ApuM Xaika (KOJJIEKTOp naacTHHKacH), B uytika aca KaHyOui
MArHUT KyTOH yCTH[@ TYpraH CHMra yJaaHraH spuM Xajakana cupmna-
HAAM, HATHXANR uyTKanAap KyT6u ysrapMmaiau. [lemax, TaiKu 3ah-
KHPAA TOK Hymaqumu XaM ysrapmaiinu., KojnexTop §y3rapyBuan
OIOK uu Aynaaumu yarapmac, JeKHH Ny/bCAaHYBYH TOKKAa aWJaH-
THpHG Gepaiuran MeXaHHK TYFpuaaruy pasugacHHu Gaxapaid.

100- §. Y3rapmMac TOK MAalIHHAJNAPHHHHT Ty3HAHIIH

MexaHHK SHeprus 3/EKTP JHEPrusra 31eKTp MaliHHaiapun €paa-
MHAA afianTHpu/aand, DyHpait mamuuasapra 3JeKTp reuneparo-
pu nedunagu. Feneparop Gyr, rHApaBIMK Ba ra3 TypOHHAJADH, UY-
KH GRyB ABHraTe/]Jiapu Ba GOmikaaap €pAaMuia Xapakarra KeJ/TH-
pHAaxH.
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[image: image414.png]118- pacM. ¥srapmac TOK S/EKTD T'eHEPATODPHHAHT TY3HJHIIHI

I — koanextop; 2 ~ uytkanap; 3 — sxkopp ¥saru; 4 — acocHh Kyr6 Yaaru;
&8 — xy16 FanTaru; 6 — craHuHa;. 7 — TMOAUWMNHAKARD WYHTH; 8 — BEHTHIAATOD;
9 — axopb uyAFaMH,

Arap s/1eKTp MAUIMHACH 9JEKTD SHEPrUsHH MEXAHHK SHEpPrusra
afizautupca, 6yHnaf MamMHara SJeKTP ABHTraTe b JAeHAHNanH.

Y3rapmac Tox remeparopwu 3JIEKTPOJIM3 KypH/AMaJAdpUa, aKKyMy-
JATODHH 3apsAJaIlAa Ba ¥3rapMac TOK JBHrareslJlapura TOK GepHii-
& HuJIaTuaand. ,

Ysrapmac Tok remepatopuhuHr Tysmanmu 118- pacMiaa TacBHp-
Janrad. Mawnnawunr gysranmac gucmu (119- pacum, @) Gow xyT61ap
I, xymumua KyT6ap 2 Ba crawMHa 3 Aawm u6opar. Bom xy16 (119-
pacM, 6) Mariur OKHM XOCHI KHJYBYH 3/EKTPOMAarHuTAup., Bom

7y,

119- pacM. @ — TreHEPATOPHHHI TY3HAHIUH,
6 — MarHHT @KHMH XOCHJ KHAYBYH 3/IEKTPOMATHHT,
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120- pacM. SIKOpHHHT  Ty3HJIHIIH. FajTaru kuiiaupuaand. DBapua

KyTOJApDHUHT FaATAKAAPH KET-

Ma-xeT yJaHuO, YHAFOTHII YyyJFAMHHH XOCHJA KUJaiH. Y AFOTHII 4yJ-
FaMHJAH yTaéTraH TOK MarHuT OKUM XOCHJ KHJIaaH.

Kyr6 yunapu y#roTuin uyJramJapuHd KyT6aa TyTHO TypaAH Ba
Maraut MafiloHHy O6Mp TeKMC TaKCHMJAaRAH,

Kyt6 yunapura xyT6 OunaH skopb OpacHzaru 6ym.nm§ KyT6 &iu-
HUHT OYTYH y3yHJAuTH GViinua 6up Xua GYJAHINMHH TABMUHAAAIHIAH
waka Oepuaanu, Kymumua KyrGJIapHUHT §3ard Ba yJapra Kuii-
ANPWITaH FaaTaK WAaKJAUAAruy uyaramaapu 6yaanu.

, Kymumua gyréaap Gow xyT6aap Opacuaaru OpatuKka xofjaui-
THPHJIAAH BA YJAPHUHT COHH OOII KYIOAap COHHMra TeHT €Ku YHIaH
HKKHY MapTta kam Oy.ianu. , )

Kymumua xkyr6aap karra KyBBaTaAH MamuHajapia 6ynaiu Ba 4yT-
Kanap OCTUAAH YMKAAWrAH YUKYHJAApHH HYKOTALHU.

Mawmnnanunr skops ne6 aranapural afiaanysuu xuemu (120-
‘pacMm) ysax [/, uyaramaap 2 Ba KoaeKTOp & AaH uGopart. SAIKOpHUHD
¥3aru 2/1eKTPOTEXHUKA NY/JATH MAACTHHKAJIAPHAAH LHAHHAD IUAKJIH-
na dwruaanu. By naactunkanap yiopma Tokaap 6unan GOFAMK Oya-
rag ucpoHH KaMalTUpUIN MaKcaiuaa GUP-OUPHUIAH JOK EKH KOFO3
6u/1aH M30/ALUA KUJIMHTaH GYJaan.

SIkopbL uysFaMHM U3OJALMAJAHTAH MHC CuMJaapiadH &ku TYFpH
TYypTOypUaK KeCHMJ/H MHC CTepeHaapian Ttafiépaananu. Uyaram
Maxcyc wabaoHJapAaH TafépaaHrad Ba AKOPb Yy3aru apuKua/iapura
XKOANAWTHPUATAH AaNpHUM CeKuuaJapAaH Tysuaain. By ypamau cex-
uusa Oup-OHpHra yJaHraH HMKKHTA 4KTHB YTKasruuman wuGopaT G-
AQJH.

Cexuusnappaa 6utra €xu YHJIHH OpTHK ypamaap 6¥ MK MyMKUH.
Ypamaap conu kyn cexuusrap Kynm ypamam cexuusiap ne6 atana-
au. YUyaram Ysaknan sxmuaa® H304ALUs KUJAMHALH Ba apukyajapra

e
LS

121- pacm. Koanextopuuur Ty3uaAumH, 122- pacm. UjTka Ba ujTKa 'ryTx,uq.nap;
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[image: image416.png]éroy nonanap 6uaaH MaxKaMaaHamw. UyaraMHHHT siKOpra ofi/iat-
TADH/TAH XaMMa CeKuusJ/apu OMp 6yTyH &muk 38HXHDP XOCUA KUAHG,
6up-6HpHUra KerMma-KeT yJaHamu.

UyaraMm cxeMmacu 6y#iuua keTMa-ker YJAaHYBYH HKKH CEKIUHAHH
TYyTALITHPAAUraH KOMJIEKTOP NJIAaCTHHKANAPHTa yJaHaLH.

Koanextop anoxuma-anoxmna wmuc NAACTHHKANAPAAH UMAHHAD
wakauaa sicanaau (121- pacm).

Koazexrop resepatopna mexanux Tyrpuaaruu BasudacuHu Ga-
XKEpALM, YYHKH y SKOPb 4yJramJapuiard YsrapyBuaH TOKHH ¥arap-
Mac TOKKAa 8i/MaHTHPUG TaWKH 3aHxkupra Gepanu.

SIKOpb uynFaMAADHHYM TAWKH SAHXHPra yJamw YUYH KOJJEKTOpra
Kysraamac uytianap / KOMAaIITHPHAALY. Ujtkanap maxcyc uyTka
TyTKHYAap 2 na Typaau (122- pacwm), Uyrtkanap koanextopra npy-
KuHa 3 GuaaH CHKHG TypuUJIaLH.

101-§. ¥arapmac Tox TeHepaTOPHHUHT' 9JeKTPOMATHUT
MOMEHTH Ba KYBBaTH

Teneparoprunr sxopu -afanTupyBun Momentr M XOCHJl KHJAYBYH
6upop ABHraTen» OpPKaJH XapakaTra KeJTHpuaanu. SIkopb uyJraMu-
HUHT YTKA3rUY/JaPH KYTOJAPHHHT MArHUT Ma#fOHMHH Kecub Y THim
natixkacuaa DIOK wnnykuusasananu. Arap saxopuunr alsianuLLIap
COHW MUHYTHra n GyJCa, YHHHT Yy FAMJAPUAA HHAYKUUAJAHTAH
OIOK ky#nnaruua 6yaanu:

) E=C-n.o,

Arap sKOpb wyJFaMH opKanH GHDOp Harpyakara yJaHca, fKop-
Jard TOK
E

I ——5
Ra+ Ry

6Y1anu. ,
Tox Ounan KyT6hap- MaruuT MaBJOHUHHHT TAbCHPU HATHXKACHAA
XOCHA OYJran 3/eKTPOMATHHT MOMEHT KyHMIaruua &3uJaiu:

P.,

Y

leneparop xocun kunagurad mMoment M, TOpMO3MOBUH MOMeHT)
0yiu6, y SIKODHMHT AWJAHTHDHII HAYHAJIHIIHTA TecKapu HYyHaJjrag ¢
6yaanu. lly ca6a6.iu, sKOpHH afnaHTHPHI YyuyH Gupaamuu nsura-/
TeJb TOPMO3/JOBYM 3/IGKTPOMArHHT MOMEHTHH €Hra OJaNuras afijan-
THPYBYH MOMEHT M, XOCH/ KW/HIIK JIO3UM. MOMEHT/IAp MyBO3aHAaT-
Jawranaa, aean M, =M, 6jaranna resepatop AKOPM  ¥3rapmac
Jactora Ouian aiianasn. MOMeHTAap MyBO3aHaTH Oysuaca, sAKop-
HUHT ali/laHHLIJAp COHH Y3rapamu. Arap Gupop ca6a6 Guaan 6up-
AaMuH JABHraTe/l MOMEHTH M; kaMma#u6 KeTca, yHAa TeHepaTop
' AKOPHHWHT AR/AHWULIAD COHH XaM KamasaM. Haruxapa skopmarw
Toxk xamaa yupars JIOK xam kamaiiu6, ¥s nasGatuna AKOPb TOP-
MO3/10BYM INEKTPOMATHHT MOMEHTHH KaMafdTupaau. Bupaamuu aBu-
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[image: image417.png]rareJL MOMEHTH omranga aca (M, > M,) axkopp aitnauuwIap COHH
xamzaa yuusr gyaramugary DIOK Ba Tok kyud OmuG, TOPMO3JIOBYH
9/1eKTPOMAarHUT MOMEHTHY OIUpPUG 1o6opany.

JeMak, MoMeHT/Iap MYBO3aHaTH Oy3HAraHAa SKOPHUHT allaHHIU-
Jap couu, yuuur uyarampiaru JIOK Ba Tox ysrapa Gowmsafiaum Ba
6y ¥srapuuljiap MOMEHT/Iap MYyBO3aHATH THKJAHMAryHuYa, SBHH re-
HEPATOPHHHI' 3JEKTPOMArHHT MOMEHTH Oup/aMuM JBHrate/b MOMEH=
THra TeHrJIAHIMaryHua NaBOM 3TaiH.

I'enepaTopna MexaHuK IHEPTHSIHH 3JEKTP 3Hepruara €KH 9JEKTP
IBHraTe/MAa 3JeKTD SHeprHAHM MEXaHHK SJHepruara afinantupanu-

TaH MeXaHHK KyBBAT
' P,= Mo

6ynanu.
fixopna Byxyxra xearan JIOK uu 3pTHbOpra oscak, MeXaHHK
KYBBaTHH Ky#upariua €3HII MyMKHH:

P—EI,

Jlemak, ysrapMac TOK reHeDaTODHHUHT SIKODH XOCHJ KW/IF&H Mes
XaHUK KYBBAaT, AKOpPh uyJramuzarn Toxk Ba OJIOK kynafiTmacura
TEHI 3KaH.

102-§. SIxopp peaKuHsACH

Yarapmac TOx remepaTopu CaAT MIJATAHMAA YHHHT SKOPb YUY/~
raMuaaH ytaaurad Tok [, =0 6ynanu. ByHna reneparop y#rorum
YyJFAMHHHHT MarHMTJIOBUH Kyuu F, xocun 6yaanu. By Maruutiaos-
Y Ky4Y MArHuT okuM P, HH Xocua Kuaanu, 6y OKHM AKOPb OPKa/IH
IIUMOJIMA KyTGRaH xaHybu#t xyréra ToMoH YTaaum (123-pacm). By
X0J1a MarHuT MafiloH HHIAYKLHACH KyT0 yuwiapuaa yarapMaiiu
(B = const). v

[eneparop Harpy3ka Ou/aH umjarasja AK0OpPb MarHHTAOBYH KY-
YUHUHT TEHePaTOp MAarHUT OKHMHM KATT4JHTHra TabCHPH AKODb
peakuuacH aefunasd.

Slkopb peaxkuuacu KyT6aap MarHMUT MaALOHWHHHT IIAKJAHHH ¥3-
rapTHpaau.

Arap renepatopra narpy3ka O6epuaca, AKOPHHHT ¥3H 3JeKTpO-
MarHuT 6yau6 KOJaAu BA YHUHT MarCHUT/IOBYH Kyud F; HKKHHYH
AKOPHUHT KYHRaJaur MarHUT okuMH &, HU xocu1 Kuaanu. By oxum
MAlIHHAHHHT X4BO OPAJHFH OpPKan¥ MaiiuHa KyTOsaapura Kyuaanaur
TyTawajiu Ba KyTOuuHr OHp (WIMMOAMH KYTOHHHT d9an 4YeKKacH Ba
KaHyOHA KYTOHHHr YHI) YeKKacu OCTHAA XaBO opanuruna Bs; un-
AYKIMAHH KaMalTupanu, 6omka (uuMOauil KYTOHUHT YHI Ba XKaHy=
6uit KyTOHHHT yam) yekKacH octuia Bg HHAYKUMAHH opTTUpany (124-
pacm). SIKODHHHT afnanHin AYHAAAWMra HUCOATaH KYTOHHMHT SKHH-
NAWYBYH deKKACH MATHHUTCH3JAHAAM, Y30KJIaWIYBYH UYEKKACH 3ca
MATHHTA3HAAH,

I'eHeparop KyTO/JapHHHHT MATHHTJIOBYH KYYH aCOCHR MarsuT
MAaRXOHUHH XOCHJA KHJA3XAH,
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123- pacM. flkopHuHT KyHAanraHr 124- pacm. Slkopnr peaxupHscHAa
peaxudscd. HHAYKIMS OPTHIIH

MaruntT MaiinoH OKMMMHHHT MATHUT IOPUTYBYH Kyu GHaaH GOF-
Aandwn @ = f(Fy) MaTHHTAaHHUII XapaKk TEPUCTHKACH le-
dunagu (125- pacm). I'edepaTtop Harpyska GuJaH HINJaraHja HaTH-
KABHHA MarHuT MafnoH KyT6aap yKura cuMmMmeTpuk Oyamaiau (124-
pacMra Kapasr), sbHH IKODb pPEaKUHACHHWHT KYHAANaHT MafifoHH,
KyTO/ap MarHUT MaiJOHHHY YHHHT OUTTa KMPPAaCMAa KaMalThpand,
HKKHHYMCHAA 3Ca Kyda#iTupand. SIKOPb peaKkUHSACHHHHT MaHAOHH
SIKOpPb MApKasH OpKaJu yTuO, HATHXKABUA MAarHuT MalJOH VYKHra
NEepUeHAUKYAAD GYAraH UH3HKHH XaM CH/KHTaLH. ,

Arap MalMHAHMHT MarHUT CHCTEMacH TYHMHMaraH 6yaca, skopb
peakuuacd Kyr6 KMppaCHAArH MArHHT OKHMHHHT KaMafuwiWra Teur
6Yau6, HaTHXKABUi MAarHAT OKHUMHM HArpyska ysrapmaranja yarapmaf
Kosanu.

Mauiuia MarHuT OKMMHHHHT y3rapuiun xam reneparopaara dIOK
HA, XaM MAllMHA KHCMJADHIArH KYY/JaHWIUHK Y3rapTupaiu. YHiaH
TAWKApH, AKOPb DEAaKUHUACH TabCHPUAA €HMA-€H TYpPraH KOJJIEKTOp
NMIaCTHHKA/IAPU OPACHAAId KYyuJaHHW OWHOG, TOK KOMMYTALHACHHH
éMOHNAIITHPA Y.

Macanan, renepaTOpAarH YHFOTHII TOKH
ysrapMaranjaa Harpyska ysrapca, skOpb pe-
AKIUACH MaiAOHHHHHI MArHUTCU3/NOBYM Tab-
CHPY OCTH/a MALIMHAHHHT MaTHHT OKHMH Ka-
Ma#u6, xaM renepatop DIOK uu xam yuunr
KHCKHYJAAPHIATH KYYJaHUIIHH KaMalTHDaLH.

Illy ca6a6.an, renepatop JIOK Ba yHuHr
KHCKHYAapHAAry KyuyjaaHn ¥Y3rapMmaih KoJuu-
IiH Ta/a6 KHJAWHFAH XOJJ1apAa MAalIHHAHHHT

125- pacm.

Maruurnaunm
HATPY3KACHHH OUIMPHII GHJI&H YAPOTHII TOKH XapAKTePHCTHKACH.
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[image: image419.png]XaM OLIMpMJNM, YYHKH OyHAA KYTO MAarHMT OKMMHUHMHI OPTHUIR
AIKOpPb PpeaKnHACHHUHT MArHuTCu3/OBYH T&bCHPHUHU KOMIIEHCALUA~

Jannu.

103-§. Tox xOMMyTaLHSACH

SIKOPHMHT 4yJAFaM CeKLHSJapPHHW OMD Tapanfel TapMOKAAH HK-
KuHYucHra aamamiab yaam #yam Ouaan  KONIEKTOpA4aH 4YyTiajap
épraMuaa TOK OJIHII NPOLeCCHra TOK KOMMYyTaUHACH Neduna-
au (126-pacu, a, 6, 8). KommyTanus npoueccd IyH1an HGOPATKH,
MabJyM BAKT OPaJHFHAA GuTTa €KH OHD Heua CEeKUHA YyTka GuiaH
yaanagu. KomMyranes nmpouneccu coaup OyaviiM  yuyH cap@aHral
BAKT KOMMYTAaL U AABPpH JeHuaanH.

KoMMyTauus npoueccHaa TOK y3 AYHaAMIIHMHA y3rapTupand, OyH-
na ysusaykuua OK Gunan yaapounnyxuus IIOK naitmo 6yaanu.
Hatuxana uyTkanap opacupa yukyH uukand. UyTkanapian yuKyH
guxuwura 6omka cabaGaap xam Gop. By caGabaapra 4yTKaHHHT
KO/AEKTOPra fIXWIH TerMac/urH, KOJJIEKTOP CHPTHHHHT HOTEKHCJH-
r'u Ba YHUHr H(JIOCJAUrH, KOJJAEKTOP NJACTHHKanapu opacara Kyhu.-
raH H30JSLUAHUHT HINAAH YHAKUO KOJHLIH. YYTKA TYTKHYHHHUHT MAX-
KaM YpHATHAMAarauurd xupand. ByHAaH Tawkapu, KYWHH KOJJIeK-
TOp NAaCTHHKAJaPU OPACHAATH KY9UJaHHII KHAMATA MabiyM MHKAOP-
JaH OpTH6 KeTHILIH HATHXACHAA XaM YUKYH YHKaiH. ByHra moreduuan
ca6a6 mefuaamu.

ToK KOMMYTAUMSCHHH SIXMIAJMAUI YUYH — KYWHMua f, TokHH (126-
pacM, a, 0, 8 ra KapaHr) kamafitupum 3apyp. ByHuur yuyn xymup
yyTKaJap MIIJATHII XHCOGHra - OpaHK KapHJHK/IAD KaMadTHDPH-
JaH. ‘ :

Bynzan TawkKapu TOK KOMMYTAUHACHHH AXIIMJAII YYYH MalinHa-
Ja KarTHKPOK uyTkazap (kymup, rpadur, saektporpadur) HujiaTd-
nazu. Bynnafi uyTkajsapHUHC KOHTAKT KAPIUAJAWIH dHYA KATTA, JeKUH
yaapaa TOK 3MYJMIM aH4ya Kuuuk Oynand. ByHnad ujtkanap uwia-
TUATAHAA YYTKA KOHTAKTH I03aCHHH YHHUHT Y3YHJIHIH XHCOOHMra Ouid-
pum TaAab KuiuHAfu. By 3ca Mami#a y19aMAapPUHH KATTanamTHPHO
wo6opanu. IyHHHr yuyH yaap acocaH OKOPH Ky4/JAHMIUIH ¥arap-
Mac TOK MAIIMHAaJApHAA HHJATHAa[H.

X03Hpru BakTAa MaM/JaKaTAMH3 CAHOATHAA HLIIA6 4vHKapHaaér-
rai ysrapmMac TOK MaulMHAJapHAa TOK KOMMYTALHUACHHM sAXUIHJIAIT
yuyH acocuit KyTéaap opacura xy-
LWIHMYA KyTONap KOANALITHPHIAAH.

104- §.[§3rapmac TOK
reHepaTopJapHHHHT

‘KAaceHPUKaumacH )]

IeHeparopaap HIAATANI XyCY=
cusaraapura xypa Oup-6upaapunan’
(papK KHAYBYH OHUp HeEua Typaap-
126- pacM. Tok KOMMYTALHSACH. ra 6yaunan. Yaapruur 0y xycy-

A

Y



[image: image420.png]| CHATAApH TeHePaTOPHUHT YHAFOTHIL uyAFaMaapu Kangaft wmaubanap-
IaH TAbMHHJAHUIIMIA OOFIMK 6Yau0, WyHra KYpa y/jap HKKH Typ-
a ra O6yinHanu:

‘g . Y#rotumr yyaramu Tawku ¥srapvac ToK MauGaura y.'xaHraH
MYCTAaKHJI - yAFOTHLIIN FeHEPaTopAap.

2. ¥3-yaunan yiroTuaysum, abHU yﬁromm qyJFaMH WYy TreHe-
patop AKOPHIAH TOK OHG WULIAKAMIraH reHepaTopiap.

¥3-yaunan yitroruaysuu remepatopaap sca y4 xua Gyaanu:

4) y#AroTHII UyJFaMU AKODL 9y/IFAMUrA napajien yJaHraw yi-
FOTHINAK renepatopaap (127-pacm, a);

6) YAFOTHIN YyJAFaMH AKOPb YyJAFaMura KeTMa-keT yJaHraH KeT-
Ma-KeT yiFoThlau reseparopaap (127-pacm, 6);

B) HKKWTA YHAFOTHIN YyJaFaMu OYarad — Gupu sAKOpb uyJFaMH
Guiad napanses, 60mKacy sca y GU/IAH KeTMa-KeT yJaHTaH apajam
yRFOTHIIAK reHeparopaap {127- pacu, 8). -

[Tapaanen yiaroTumwn reHeparop CXeMmacH 128- pacmaa kypcarua-
rai. Bynna# reseparopia yArotdm uyJaraMM SAKOPb KHCKHUJIApHra
yJaadran 6yaanu.

Feneparop Vnromm TOKH XOCHJ KWJATAQH MAarHUT OKUMHHHHI HY-.
HAIHUIM KOAAUK HHAYKUMA OKHMH OMJAH MOC KearaujiaruHa yHro-
THAafu. By xoana yhroraw UyJFAMHAA KOMAMK JIOK E_ rtydainu

Xocua 6y/arad TOK Maiiu-
HAHH MArHuT/afinu, rexe-
PaTOPHHHT MAar"uT OKUMH-
HUHr KafiTafan kynafuud-
ra caba6 6y.1ann. Byunai
y3-ysunan y#roruu npo-
ueccu NOK yiaroTuur uya-
_FAMHAACH KYUYJaHHUI Na-
cafiMiiura TerJaruryuua,
ApHM £ = [,R, 6§1ryHua
JlaBOM 3Talu.

[lapaaaen yfirotun re- : _
HEepPATOPHUHI TAIUKH Xa- 127- pacM. ¥Ysrapmac TOK

PAKTEPUCTUKACH, ABDHU = TeHEpaTopH: a — napagnen
= = . yHFOTHULIA TeHepaTop, 6 ~—

oS BaUR CIOHSt 6er 8 KeTMa-KeT YHFOTHULIH TeHepaTop,
TaHiard = f({) Gorza- 8 — apajam YHFOTHULIH
A 129- pacmma xypca- - . TeHepaTop,

Tiuarad I uyusugnad uoo-
par. By arpu 4nsug Myc-
“Takua yHAFOTHLIJIY reHepa-
TOPHUHI TAUIKH XapakTe-
PHMCTHKAaCH 3TPH  YH3HFH
2ra yxwafizu. Tlapaanea
yy/aFaMJark TOK resepa-
TOpAaH HArPy3Ka OJMHraH-

LA ysrapMaciad Koamaf- 128- pacm. Ilapamnen yitroTuinan
AH, GajiKH KYUY/NAHHIUHMHT - rencpaTOPHHHr yJjam  cxeMacH,

11-2230 161,
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129- pacm. Ilapannexn
yBPOTHIIIH reHepaTODHHHI
TalIKR XAPaKTepPUCTHKACH,
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180- pacM. a — KeTMa-ker

yRFOTHIIE TeHepaTOPHHHT ]

yAam cxemacd, 6 — TaWKH Jp
XapaKTepHCTHKACH,

THIUM GunaH OpTHG Gopaau, YyHKH R, KapWiMJuK Y3rapmaciup.

y caba6raH MArHMT OKHM B& JeMaK, FeHepaTOPHUHT IIOK opranu.

Kerma-keT yHFOTHIIIM reHepaTopuuur cxemacu 130-pacM, a 18
racsupJanrad, Byunaah renepatop yAFOTHIN HyJAFaMHHHHT KapLIX/id=
rv XaM SIKOpPh KApWHJIMTHAeK 6¥nagu. CUMJGPHMHT KYHAAJAHT Ke-
CHMJIAPH, ONATAA GHYA KATTa, Wy/JFaM ypamaapu 5ca yHua Kyn 6y 1=
Mafiii, YYHKH MATHUTJIOBYM Ky4 SIKOPDb TOKMra TeHr OF/AraH TOK
T&BCUDHAA XOCHJ KuJAHHALH.

SIKOpHMHT afiIAHMLI YaCTOTACH y3rapMaraHja TEHEPATOD KHCKHU-
AAPHIATH KYYJaHMII Harpyska TOKMra GOFJIMKJHMIH, ABHH F€HEPaTOP=
HUHI TamKH xapaktepucrukacu 130-pacM, 6 pa Gepuira.

TenepaTop KHCKUUTAPMAArH KY4JaHWII HArpyska TOKMHHMHT ODPTH-
wu GuaaH aseaa Ycamu, cymrpa ycumu Tyxrafau. Ieneparopra
KY4JaHHUIHKHHT OPTHILKrA a6al, HArpysKka TOKHHHHT, ABHU yHFOTHII
TOKMHHMHT YCHINM, GYHHHT HATHXACHAA 9Ca MarHMT OKHMHHHT Ba Ma-
WIHHA SJeKTD IOPHTYBYH KYYMHHHT OPTHIIHAMP. TOK HOMHHAJ TOKKA
AKHHJAIICAaHAa KYYAAHUIIHUHT OPTMIIM TyxTaiiau. Dywra wmamuna
T§ AMHHIUMra AKHHAAICAH CApH MACHHT OKMMHMHI XyJd KaM OpTH-
HIH, AKOPh PEAKLMACHHHHT OPTHUUIM BA reHepaTopAa KY4Y/JAHHIIHHHEL
fymysu ca6al 6yaanu, sbHU

U=E—I(Ra+Ry),
6y epna I(R,+ Ry) — uyiramsapia KyWJaHHul TYWyBAapu HAUFHH- .

aucu. Bynnmah remeparopiapia Harpyska y3rapramja yJaapHUHT KuC- M
KHUJapMIard KyYa3gHMII aHuyaruua ysrapajy, WIYHHHr YHYH yAaap

Hinsab YHKAPHINAS ¥KaM HUAATHAMOKAA,
162



[image: image422.png]Apanam Ky3raTHmau reseparopHuHr cxemacu 131-pacM, @ na
Gepunrad. Byunait renepatopaapaa uKKuta YAFOTHII YyAFamH G .aa=
Iy, yJAapAaH 6upu axopb OMJAaH napaniel], HUKKHHYUCH KeTMa-Ker
ynaHaad. [eHepaTODHUHT MarduT OKHMUHHM, acoCaH napamiet YRro-
THL 9yJAFaMu  xocua KuJaau. Kerma-ker yHFOTHII yyJraMHHMHC
MATHHTJIOBYM Ky4u Napasies YHFOTHIN YYJFAMHHHHT MArHHUT/JOBYH
Ky4d OuJaH KyWuaajaurad KuauG yaauwanu. By sca rexeparop rtam-
KM XapaKTePUCTHKACHHHUHI aHYya KaTTHK OYJAMIIMHH TabMHHIAALM.

I'enepaTop Harpyskacu3 umaaranga (/= 0) dagar napasnea yf-
FoTHII uyJFaMu Humnainu. Harpyska yaanranaa xersa-KeT yAFOTHII
4y/FAMHHHHT MATHHT/OBYHM KY4H XocHa Oy.aiu. Bysna renepatop
KyIUMMYa MAaruuTIaHaid, AKOPh DEaKUHUSACHMHUHT MAarHUTIOBYH Tab-
cupunH OyTyH.iafi AYKOTAAM XaMAa SKOPb 3AHXKHMPHAA KydJaHAM
nacafivafinu. Hartuxkaza redeparop TalIKH XapaKTePHCTHKACHHUHT
srpunurd anua xamasanu (131-pacu, 6 naru / srpu uM3HK), ABHH
Harpy3Kka OpTraH Capd FeHepaTop KyU/NaHHWIK JHeapad §arapMafnu.
Kyuaanum ysrapMacaur¥ ydyH KeTMa-KeT yJIaHTaH yHFOTHIU 4UyJra-
MHHHHT ypamJap COHH KynadTHpuaaid. By uy/aFaMHHHT MarHuT/0B-
Yy KyYu JUHWS CHM/IAPHAA KYYJQHHII TYIIYBHHH XaM KOMIEHCAlud-
JAafH.

Arap yHFOTHIN 4y/IFAMJAPH TeCKapH YJA4aHCA, TeHepaTtop Kyu.aa-
HUIIM HArPy3Ka TOKH OPTHIIM OWJ/IAH Te3la Nacasid, YYHKH KeTMa-
KeT yJaHTaH YHFOTHII YyJFaMH IeHepaTOPHH MarHHTCH3JAafniu.

YiroTHII 4yJAFaMJAPHU TYFPU yJaHrar apajam yHAFOTHILJIM TeHe-
paTopaap Harpyska TOKH YJ4Hranaa XaM Kyu4JaHdw yarapmacad-
rMEY Tanab KUJAaZAurad HCTebMOJYMJAApHH TOK OMJAH TabMHHJAIIAA

KEHI HulJaTu/aaiu.

’

131-pacM. @ — apanam YAFOTHULIR
Rel reHEepaTOPHHHT YJaHHII CxXemach,
g 6 — TamWKH XapaKTepHCTHKACH.
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[image: image423.png]105- §_.B’3rapmac TOK Te€HepaTopHAaru ﬂcpoqma;_))na
FeHEepaTOPHHHT GhoAnaiu HIl KOS GHUMEHTH

- L DJeKTp MAlMHANApH MeXaHuK SHEPTUSAHHN DJEKTDP SHEPrHsAra &Kku
BJICKTD SHEPrUAHM MEXaHHK SHeprusra ajaaHTHpanH.

C Sueprusnunr O¥p Typian MKKHRYM Typra 8HJAHHwWHAA 3Heprus-
HHHT OMP KHCMH MCCUKJMKKA aBJaanaiu. SHeprusiHuHr 6y Kucmura
ucpod netimnanu. Yarapmac tox reneparopua ucpodaap nyaaraa,
HyJaraM CHMJapuna, AKOPb NORIHNHHK/IAPHAArY MINKANAHWII, afija-
HYBUM KHCMJApHHHT XaBOTa BA YYTKANADHHHT KOJNEKTOPra HilKa-
ABHULH Tyaiin conup 6§aanu. S ' ’

L 1. Mexaunuk ucpodsap— uwKarauuumaad GyJaagurad uc-
| pPodiap: NOMMMNIHUKAADAATH HWIKAJAHHLI, aiNaHyBYH KHCMJAPHUHT
| xaBora Ba YYTKAJIAPHUHT KOANEKTOPra HINKAAAHUIIH Tydaiian coaup
i OyJany.

f Mexanuk ucpodiap kyspaTu Fe€HEPATOPHHUHT alJaHUII 44aCTOTa-

T CHra nponopunonan Gyaanu,MMexanux ucpod P,,, aiisanum uacro-
TaCH B& yAFOTHIN TOKH ¥srapmac Gyaramga noumuii 6yaanu Ba re-
HEDATOPHHHI HATpyskacura GOFaHMK GyJamaiinu, By ucpoduaap caar
Hinnaw ucpodaapu (P.) aehinaann. Mexanuk HCpogaapuy KyAuaaru
KypUHHIIAA E3UII MYMKHH: ’

Pmex=Pn+Px+Pq;

6y epra P,— NOALIKMNHUKAAPAATH WIUKAJAAHHII Tydalan 6y sanuran
Hcpod; )
Py — alilaHyBYM KHCMJADHHHI XaBOra WINKAJAHHWIMAAH XOCH/
6ynanuras ucpoo;
Py — u§TKaNaPHUHT KOJJEKTOpra HIWWKaN3HHITHAAH X0CUA GYaa«
AHran Hcpod. :
o 2. Nyanarnaru éxku Maruur ucpodaap. Ilyasar §sakuu
Kafita Maruut/all XapaéHuAa THCTePe3lC Ba yiopMa TOKJIAD XOCHJ
. 6yamwnnaru ucpodaap. ‘
SIkOpb MarmuT ysaruparu ucpod Kyhugard dopmysa Gunan xuco6-
AaHanu: .
4 1,3
P,—KP, . B? (5—{))
6y epaa: P,— nyaaraary CoAumTupMa ucpod; B — Maruut MHAyK-
uusicu; f— ¥arapyBuan TOK wacToTacu; G — AKOpb NyJaTHUHT Mac-
cacw,
[ 3. flkops mucumaru ucpod. &
t 4 Kymumua ucpod. P, — 5IKOpb Ba NYJaTAATH MACHHT Mafi-

AOHHUHT AKOpbL peakuuacH Tydadju Ba cekuusiap arpopuna Mar-
HUT MaAJOHHMHT Gy3u/MIIMAAH BYXYyAra KeJaau.™
5. DneKTp ucpodaap. Tox fIKOPb UyJIFAMU Ba YYTKanap
"6uaaH KOJEKTOD OPAaCHIATH KOHTAKTAAH JTTaHAa 103ara Keaam.
DNeKTP HCPOGHH yMyMHI X0J4a KyHAHmary tbopmy.ia 6uaan. ugo-
| Sanam MyMKHH:

PB=[:R1 + PH=IER(:+ UIY’
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[image: image424.png]" 6y epaa P,=iAU — uyTka koutaKTuaa-
+

“rH HCPODIap. Tyha#ad Ky4AaHULIIHHT TY-
~ wyBM GeJrHaaHajuras KyBBar. ')
Slkopb uynFaMM Ba nyaaTAard KyiiuM-

ua Hcpodaap P, MarHUT MailAOHHHHT AKOPD

peaxuuscd Tyda#ad Ba MarHuT Mafigou-
HHHT Oy3UAUILANGH CORMP 6F anu,

¥3rapmac TOK reneparopuHUHr (pofiga-
MM KyBBATH Py Hunur Gepuaran gyssar P,
ra Huc6aTd GuNaH  YJYaHyBYM KaTTaMuK
reHepaTOPHUHT (hORAAAU Am KO3 PULM-
eHTH neb arajanu:

132- pacm.
% = f(P,) 6ornaHAI rpadHrH,

i
=

[eneparop dofigaau um KO3 (HUHEHTHHHAT Harpysxara GOFJMK
Xoaaa yarapumu 132- pacvaa xypcaruara.

Gy

)

wat

106- §.L§’3rapmac TOK JBHraTeljiapH

Ysrapumac TOK  IBHTaTeANapuHu Gupunuu 6§au6 pyc oaumu B. C.
Slkobu sparran. Ysrapmac Tok ABUFATeJN/apH XaM TreHepaTop, Xam
LBUrareab cu@atHoa wMigai oNaiH Ba yJap KyAuapards Tunaapra
Oy/mHand: napanjes yHFOTHLIAM, KeTMa-KeT YAFOTHINJIM EBa apaJjai
yaroruman (133-pacu, a, 6, 6).] ¥Ysrapmac TOx xBuraTesMHHHT M-
Jall NpUHUANK YAFOTHWL qyJaraMW §panarau MarHur KyTb/sapu xocua
KWarail MarHuT MadZAOHHUHT AKOPL YYJAFAMHAATH TOK OuJ4H y3apo
TabCHPHra acoc/iaura. Bynaa MexaHuk KydY $KOpb CHMJapura Ba
yaap OpKajaH SIKOPb myJaT ¥3aTHHUHD apHKYaJapUAaH THINJIAPHTA
TakCup STUMNM Taxpubana anukaanrad. By mexauux kyunap asex-
TPOMAarnuT MOMeHT M nu xocun Kuiaau. By Momest TaLCUPHIA

= U +

aj
133- pacu  ¥srapmac Tox JBHTATe/NIapH: @ — napajex,
" i — KeTMa-KeT, @ — apajam yHAFOTHULIH.
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[image: image425.png]AKOPL alniananu. IlBAratenb SMeKTp TaPMOFMAAH SHEPrHA 01U YHH
MEXaHUK SHeprusAra adNaHTHPARH.

JlBAratens umnaranja YHHHT AKODH MarkuT Mafnomia aftiananu,

UyJFAMHAA AYHAJUIIHE ,VHT KYA® Koumzacu GuJaH aHUKJaHAANTaH

SIOK xocun 6yaazu. By IOK yarapmac Tox reHepaTOPHHHHT FKOPb

dyaraMuna xocua 6yaran IOK nmau dapy xuiMajigu. [lsuraresiga

Oy SIOK sakope ToxH /_ ra Teckapu AyHairaHJAHTH YUYYH YHH ABH-

rateqsunr teckapu JIOK nehuaanu.

107-§. ¥srapmac Tox ABHraTeJdiapuiard ucpodaap
Ba JBHTaTeJHHHT (oiaajd HIU Ko3(pHIHeHTH

Yarapmac tok asuratean HINIAETT 8HAA 3HEprus ucpodu Kyhuna-
ruua 6yaanu:

1. Slkopb ¥3aruaa Byxyara xenaguran yiopma TorJap xucobura
Ba rucrepesuc xoaucacu Ttydahim nyaartrna 6YaAaAUraH HC-
podp—~,.

JlBuratenb sKOpH afNaHAETraHAa YHHHT ysarunaru nyaar ysayx-
CH3 paBHIILA MarHMT/IaHWG Typaau. I1yaaTHunr Gyupah Kafta-KafTa
MarHuTJaHUIIALA THCTEPE3HC YYYH KeTraH MCpod e atairaH KyB-
BaT cap¢uaHagu. Maruut Mafigonaa SIKOPb ali/1aHaéTraHAAa YHHHF
ysarnza yopma TokJap HHAYKUHAJIAHALM. Fucrepesuc Ba yopma
TOKJap ydyH KeTraH MCPOd AKOPL Y3aruHW KH3AHPYBUH HCCHKJIHKKA
afinananmu, ‘

[Tynatnarn ucpod sxope ¥3armparu Marsur MHAYKUMA Ba ¥3ak-
HHHI KaNTa-KaNTa MAarHMTJAHHII 4acTOTACHTa GOFMUK, Vsrapuac TOK
MalMHACH reHepaTop €kn IBHrarenb cudaTuia HILIAETTAHAA, AKODb
KUCKHYJAPHAArH KYYJaHUII BA YHUHT aAJaHMII YacTOTacH Ysrapmac
6y.ca, nyaaTaarn ucpod XaM ysrapMmall Ko.iau Ba Harpyskara Gor-
JuK 6yamaitau,

2. Y#roTuw uyaraMu Ba SIKOPb YYJAFAMH CHMJ/IADMHHY KH3AHPHIH-
ra KeTran ucpod Mucaaru ucpoo Py, nefinnanu.

Slkope uyaramMu Ba uyTKa KOHTaKTN1apHAaru ucpod SKOpAArH
TOKKa GOFAHK GF/u0, y3rapyBuaH kaTTaJqdKIHp, ABHH HATpy3Ka ¥3-
rapraiia 6y ucpod xam yarapanu.

3. DHepruAHUHI afJaHyBUH cumJiap OMNAaH XaBO Oopacuaaru Ba
ujTkanap GuIaH KOJIEKTOD OPACHAArH HIIKAJAHHIIFE capd Gyaran
KHCMH MeXa8HUK HCPOd (Py,) ne6 wopurunaau.

Mexanuk ucpod ABHraTe/b SKODHHHHI AHJAHMII Te3/HTHTa GOF-
JuK 6ynand. Llywnur yuyn mexasuk ucpod xam Harpyskara 6op-
AuK Gyimaran ysrapmac KaTTaJHKIHD.

Hpurateanunr ®UK

b, =
' =[Tj 100%’ 3

Oy epna P,— ¢ofinanu KyeBaT; P,— ABHTaTeJNHHHI HCTeBMOJ KH/8=
€Tran KyBBarH,
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[image: image426.png]X1 BOB. 3NEKTP IOPUTMA

108- §. Ymymu# TymyHvanap

M Mawmunacu#y xapakaTra KeJTHDHIU YuYH 3JeKTP ABHMIaTe.b,
ABHTraTeJAaH HII MAIIMHACHrA KYBBAT y3aTyBYM MEXAHH3M Ba 3JeKTP
IBuratejHH OOLIKapyBud a&nnapatiap kepak Oysand. Bynapuuur
xamMmacu O6Upraankia 3/eKTp lopuTMa ae6 atasanu.

DNIeKTp 0puTMaaap KyHuaard typaapra 6yaunanu:

1. TpancMuccusiu saekTp 0putMa. 2. SIkka IBHraTe/H 3JeKTp
roput™a, 3. K§n nBurarennn snextp oputMma.

Tpancmuccusian 3aeKTp 10pATMA ¥3 HABGATHAA YMyMTPaHCMUC-
CHAJIH Ba IPYNNaBHi I/JEKTP I0pUTMajapra Gynvnand.

TexHonorvk Tanabaapra Ba JBUraTe/HMHT XyCyCHATJapura kjpa
BJIEKTP I0PUTMAJAp POCTJAAHAZHIaH BA POCTJIAHMaliuraH TypJapra
6yunamy. T B

ODJIeKTD JABHMraTelb XapakaTHHH NyJaT apkKoHaap €xu TacMmanap’
BOCHTACHJAa KOPXOHA KaBaTiapu €xu HexJapaard 60il TPAHCMHCCHS-
J8pra y3aTyBUYM IOPHTME@ YMYMTPAHCMHCCUAJAH 3JeKTp OpUTMa 1el
aranai.

DJ/IeKTp IBHraTeNb XapakaTHHM GHP KaHya WL MaIlMHAJApHra
yB3aTyBUH IOPHTMA TPYNNABUH 3JEKTP IOPUTMA AeAHJANH.

[pynnaBuft 3/exTp 10PUTMA YMYMTPAHCMUCCHAJM 3/IEKTP IOPUTMA-
ra nuc6atan adsajaukaapra ara Gyauwura Kapamait, 6y opHTMana
XaM 3/IeKTD SHEPrUsHHHT MeXaHUK TAKCHMAAHHUI HMKOHUSATIApuAaH
Tyaa dohtpananub Gyamadhnn.

Xap 6up MallMHACH Y3uUra TErHULIN aJ0XH/1a JEKTP LBUraTe/H-
ra sra Gyarad IOpUTMa fAIKKA ABUraTe /id 3JIEKTp IOpUTMa nel aTa-
Aanu.

Mypakka6 ctanoksap €kH MawmuHajsapHUHT KU OPraHaapu y.Jap-
HaH 8JOXHIA YPHATHATAH MYCTaKua 3JeKTp ABUTaTe Iap OUJEaH Tab-
MuHJaRran 6yjca, OyHAad 10pUTMaaap OnAHH KYN JABUTATEIH SAEKTP
opaTMaZaap aeduaanu. :

Mypakka6 MaWMHAHUHT WII OpraHJapura GeBocHTa [BUTaTeNb
¥puaTuaran Ba HaTHXKAaAAa YJAPHH HUIATHIN YUYH KyJa# KYpHHHIIra
AANAHTUPWITaH IOPHTMA HHAMBHAYAJ KYN ABHraTe i 9JeKTP OpHTMA
z1eb aTasnanM, ByHjail saekTp l0pHTMa MaxCyC arperat CTaHOKJapaa
KeHI KYaJIaHW/3[H.

Bowkapuw annapat/iapu 6uzaH aBTOMATHK PABMIIAA WIIra TYIIU-
pHJMajMray, TYXTATUJAAHTAH €KM MAbAYM TE3JHKHH Y3rapTupmait
caknab Typajuras IOPHTMAa aBTOMATJNAWITHPHJraH SAEKTP IOPUTMA
ne6 arananu. Texuoaoruk ranabrapra kypa Tesauru MaxGypuit
PaBuIIAA ¥3raprupUAaAUraH I0PUTMA DOCT/IAHAJLHIAH 9/eKTP IOPHUTMA
ne6 aTtajaAd. ABTOMATJAIUTHPHATAH B POCTAAHAAMTAH BJEKTP IOPHT-
Majapla OKOPUAArH Y4 acOCHH KHCMJApAaH TalKapu JaTyuKJaap
XaM OYJHLIN MyMKHH.

Xosupru nafitaa wuugaad YUKapunl MalluHaJapHra Ba MeXaHU3M-
Japura Mocsiab KypBaTH OGHpP HEYa ¥H MHMHT BATT GYAraH SAeKTp
iopuTManap (aspoAauHaMuk TPyGadard BEHTHJATOP, NPOKAT CTaHJIaPH
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[image: image427.png]Ba HACOCJAPHMHT 9j€KTP IOPHTMACH), WYy Guaa 6upra KyBBaTH
BAIHUHT yJAyIIJAApUra TEHr OYAraH MUTTH 3JeKTp mpnmanap Xam
M2 9UKapHIINA KeHT KYJAJaHH/IMOKAA.

109-§. daekTp IOPHTMAHMHT MEXaHHK XapaKTEPHCTHKACH

DJeKTD WOPHUTMAHHHT MEXaHHK XaPaKTePUCTHKACH HKKH XHA éyna-
nu. JlBuraresHH Rira TyLIHpHUI, TyXTaTnm, YHMHT Te3JIMTHHH ¥3-
rapTupHil, pesepcjaul (ainanull AYHANMLIMHK Y3rapTupHuml) kabu-
Jnapaa CywbHE XapakTepucTHkaaapaan ¢ofinananasu. Arap Apura-
TeAb HOMHHAJ TNapaMeTpaap OuJaH umaaTuaca, Tabuuil xapakTtepHc-
TukaAan. hoifinanaHniaan.

OJNIeKTp NBUrare/ii alNaHUII Te3NUTHHUHT (YaCTOTACHHHUHL) afi/aH-
THPYBUH MOMEHTra GOFJIAHHLIKIa K¥pa, MEXaHUK XaPaKTePHCTHKAJap
yura O6yaunand. .

1. JipsrateqiHMHr afiJaHuIn yacToracH GepHATaH Harpyskana ys-
rapMaca (—‘%’- = COl’lat) abCoaIoT KAaTTHK XapakTepHCTHKA OJHHANH,
Byunail xapakTepucTuka CHHXDOH JBHMTaTe/apAa KYNpoK yupaiiiu
(134- pacm, / uu3suk).

2. Jlpurarens Harpy3Kacu OPTHINM OMJIAH YHHHI alJaHHIZ gac-
TOTAcH yarapea, KaTTHK X3paKTepuCTuKa O/uHalH. ByHaalt xapax-
TCPpUCTHKA rapajnjen VHFOTHIHJJH ysrapmac TOK ﬂ,BuraTemxamea
6yaann (134- pacm, 2 uusug),

3. iBurarte b HarpyskacH opTHuIM GHJIAH YHHHr afiJIaHHUI YacTo-
TaCH KECKuH ¥3rapca, IOMIIOK XapaKTepuCTHKa oJauHaad., Bynnai
X@pAaKTEePUCTHKA KeTMa-KeT YHFOTHIUJR y3rapMac TOK [BHraTeaapH-
Aa 6ynann (134- pacm, 3 4msmK). '

Y3arapmac TOK ABHIaTe AapUHUHT MEXaHUK XaP3AKTePHCTHKACHHH
O YYYH SIKODL TOKH OuJaan Ky106Japiard MaTHUT MafiZOHHHHT
¥3apo TabCHpH HATHKACHAA XOCHJ OGYJAanurau amamnpysq,x MO-
MEHTHH aHUKJALI 3apyp.

MaruuT oKuMM HoMuHA KuliMatra ara OyaraH JBUTaTeJAHHHT
Ta6Hui Ba CyHDBUH XapaKTEDHCTUKAJAPH TYFPH UYH3HKAAH HOOPAT

6yaub, yaap uiean caiaT ull pexHMHAA

|2 M =0, n=n, nyxraja xecuwras 6yanu
' (134- pacm).
7,7 .
e 7 110-§. BowKapum anmapataapu
‘1-3 Bowkapum annapaTaapu 2/eKTp Mexa-
HH3M Ba MAUIMHANADHY 8BTOMATHK DABHII-
> JAa Miira TYWHPHII, Te3/HMKHH Y3rapTup-
| Mail cagJaiu, pesepcasm Kabu Mypakka6
o : Basudatapun Gaxapuiura MyJ/KaATaHraH
6y1anu. IJEKTD KypH/AMatapuHH GOmKa-
E;g}f;TPe‘;cﬂNl“'m pUIl YYYyH MWJIATHJAALMTAH Aannapariap
1a6mMA Ba cywbul KOMMYTauus annapartaapH ae6
XapaKTepHCTHKACH, loputuaagu, bynra Bukaiouarensap, py-
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[image: image428.png]135- pacm. Tlakeran
Y3rAL @ — TaUKH
KYDHHHIIH, 6 —
KOHT&KT CHCTEMAcH,
6 — KaHra yJam
MEXaHH3MH, 2 —— [4KerT.

Gu/bHHKAAD, KOHTAKTOPJAAp, MACHHTAM HIUra TYHPTAYNap MUCON
6y.s1a oJanu.

Bowkapuin annapatiapy WAl NPHHUMIBLA Kypa KyH#HAaru-
Japra 6yanHaiu:

1. KommyTaunon annapataap 37ekTp 3aHMUDPJAPUHU KYa Ouaad
Gomkapuuina HiuNaTUIALH (TYPAH PyGH/ILHHKAAD, NepeKTiouareanap,
KHOMKAaJap).

2. ABTOMATHK aunapaTaap — yJAapPHUHT KILAAI NPHHUHOA TOK-
HHHT 3JeKTPOMArHuT Ta'bCUPHUTa aCGCAAHTaH.

OJseKTp lopuTMa anmapataapu Basudacura kypa Kyiuaaruaapra
6y anHany: ‘

1) Hwra Ttymwupdmr Ba TOKHM dyerapaJjawl anmapataapu (uiura
TYWHUPHII PEOCTATIdPH, KApIIHUANAKAAP, MATCHUTAM HINFA TYLIHPrud-
J1ap, KOHTaKTODJap, KOHTpoJaepaap);

2) xuMmos annapariapd (HCCHUK/HK pPeJenapH, caKkaaruunap, djaeK-
TPOH Ba (hOTO3CKTPOH peJse, MUHUMAJ KY4/JAaHHLI pesieCH);

3) maruuk.aap.

Kya 6unan Gowkapum annapariapu kyusaanuiuu 500 B rana 6¥.a-
rad TOK TapMOK/JapMHH y346 yaab TypuluAa Hiuaatruaand. Bvaapra
TYpJaH PyOMJAbHUKJAP, NAKeT/AM y3rud, OapabaHaud y3ruu-yaarny
MUCOJ OyJaa oJapd. 135- pacMpa nakersiim y3rHuaap TacBHPJAAHTAH.

Tox kyuu 1000 A raya Gyaran anekrp 3aHKUPJIAPHHHU y31uG-yaab
Typumiia Ky/ajgauuaasuras oaaufi ac6ob pyOuabHuk Aed 1OpHTH-
Janu. Py6Guabuuksnap Oup, HKKH Ba yu Kyt6au 6§aamu. 136- pacMmna
y4 KyTO/14 PyOUJABHHK KYpPCATHAraH.

KysrasyBuaH Ba KY3ra/AMaC KOHTAKTJIApH OWp-OUpHAAH H30.JR-
IHANAHCAH XaMAa MaXCyC DnakeT/jap HuuMra YpHaTuAraH annapar
nakeTad ysruu Aeftunanu. Bydmait ac6o6 Guaaw acHHXPOH HABHra-
TeAJaD HWIra TYWHPHAAAY BA TYXTaTHAALH, WOJAAY3 CXeMacHaaH yu-
OypuaKk CXeMacura yTkaswaaiu, GouwlKapuil 3aHXHpH y3u6 yaal Ty-
puaanu.

DJIeKTP JBHUraTe/NiapuHH IOPru3u6 aflJaHHII 4aCTOTACUHK POCT-
Jall, afiasvil AYHAAMIUMHH Y3rapTupuwmn (pesepcaatl! Y9yH Hiuaa-
THAAAUT A1l DepeKaioyaTensap KOHTpoOaJepaap Aed atanann

Amanza kourpoanep GapaGaniu Ba Kyaauokau Gvaanu. bBapa-
6an/d KOHTPOJAJAEp Yy3rapyBuad Ba Y3rapMmac TOK ABMraTelapuHH
HIIFA Tyumupuul, GOWKapHul Ba.afJaHMII YaCTOTACHHW P ICTAALILE
Kyananuaanu (137- pacm). :

Kyananumu 500 B raua 6§aras 94€KTP annapataapu abi MATHK
Ba y3oknaH Typub OOWiKapHill yYYH HIUJNATHAAAMrAH XABO BK.1OYa-
TEANAPH KOHTAaKTOpPAap AeAHAANH.
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[image: image429.png]137- pacm. Bapa6anau KOHTDPOJIIep

TYSWIHUIY, | — y3yHI#KAapH
6Hp Xus1 GyaraH MHc

NJIaCTHHK&Aap; 2 — HHAHHAD;

138- pacM. ¥arapyeuan tox 3 — VK, 4 — xonraxTJiap,
KOHTAKTODHHHHT TYSHJHIUH CXeMacCH. 5 — acoc, 6 — nacra.

Ysrapysuan Tok KOHTAKTOD/ADHHHHT MATHUT CHCTEMAJAPH Gup-
GupHIAdH H3OMALMSIIAHTAH 0NKA TeMHD JHUCTIapAaH TaiépJaHand,

Yu Kyr6am ysrapysuau Tox KOHTAKTOPHHHHI CXE€MATUK TY3HJAMUIN
138- pacmaa kypcarmaraun, ¥ Kydunaruua uuiaadiau.

fO xHOmKa TyTAMITMPHAraHZA TOK cHM JI, nau fO Ba T xnonka-
8p OpKanu 3JEKTPOMATHHTHHHT uysramu 8ra Ba cuM Jl, ra 6opa-
an. Slkopy toprusasu Ba Yk / wu Oypanu, Oysjaa aiinu Bakraa 2
B2 0 HW KOHTAKT/IAPU BA H0KOPH 6/I0K-KOHTaKTIap & TyTawaad, 6y
610K-kOHTaKTAaD FO KHOTNKAHU WYHTAaAAH Ba YHUHT KYAMG 10GopH-
JMIIATA MMKOH Gepaxu. JlBuraTeqsd axparHu yuYyH OOIKapHin
SAHXHPHHM  y3ull eTapad, GyHunr yuyH 7 KHOTKA GOCHAaAW BA&
KOHTaKT/Iap §3 OFUPAHIH TaBLCHPHAA Gup-CHDHAAH a)KpastajH.

111-§. 3aextp cagaaruynap

Canoarsa TP, HITH, HIIP tunusaru SpyBYaH CaKjaruujap M-
na6 uukapunanu. Keiiunru nafitna y/nap YpHHHM aBTOMAT caKAaruy-
Aap 0aMoKAa. CagnarHuHMHT NaTpoHM Ba 3pyBYaH KYAMACH QHMK
HOMHHAI TOKKA MYJDKAJJAHraH, cakAardd TaHaama Wy HOMHHEA
TOKKa 3BTH6Op Gepu.iajH.
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[image: image430.png]139- pacm. Cagnaruynap: a — npobkany, 6 — muwa
Haﬂqanﬂ, 8 = &4BTOMATHK CakJariy,

BpyBuaH cakaaruuaap ysoK BaKT HOMHHAJ TOK ytub Typrauujaa
SJEKTP HCTEBMONUUNADUHUHT HOPMAJ HULJAIIMHYM Ba YJapAa KHCKA
TyTallyB GyaraHia xamja Harpyska opru6 xerranza YAapHUHT Te3-
A2 YSHJMIIMHM TabMHHJAAWH Kepak. ILyHuur yuyn cakaaruuaap
KyAuparunapau 9bTH6Opra 0.H6 TaHJaHALH.

OpyBYaH KYAMAHHHT HOMMHAA TOKH [ yn.> /, Tanadra xaso6 Ge-

PHUIK Kepak, OyHAa /y — SaHXHUDHUHT XUMOSA KMAMHIaH KHCMHIATH
HOMHHAJ TOK.

OpyBUan KYAMAHUHT HOMMHAA TOKH GHJAH 3MEKTP HCTEDLMOJIYH-
HUHT (3/eKTp ABHraTe/b K¥34a TYTHJIAAU) KOPCHU3UII TOKH HHCOATH

1!0
lxyn.>g'
WAPTHH KaHOATIAHTHPHINH Kepak, OyHAa [, — IOPrUsHII TOKW.

Xap KaHlal 3/MeKTP cakJaruy Y3 MYJDKAMIAHTAH TOKKa Y30K
BaKT Gapaow 6epa oimmu 3apyp. Harpyska ganua karra 6y.ca,
3pyBUaH KyiiMa IyHya Tes 3pub keramu. 139- pacMma Typan cak.a-

rHY/ap K¥pCaTHJATaH.

112-§. MaraaTin Mimira Tymspragiap

Marauran wmra tymmpruu (140- pacu, @) IOKOpHrH acoc 2 ra
MaxKaM/aHraH nyJiar ysak/ad snekrpoMarsut / nau uGopat. [acTin
acocra sikOpb 9 XOHJAWTHPHATAH 6YAHO, yHra Gup-6upuaaH U304~
UUAJIAHTAH yYTA KOHTAKT/IM IJACTHHKA YJ&rHy MaxKaMJaHaiu.

IOKopuru acocaa kourakraap 8 ypHaTHAraH, By koHrakTiiapra yu
dasanw ysrapysuaw Tox TapMOPMIaH kearanm cum JI,, J,, JI, aap
XaMJla 3JeKTp [BMraTe/iNaH KeAraH CHMJAap yJaHamd.

DJIEKTPUMArHUT 4yAF4 HAAH TOK YTraHAA MArHUT MAALOH XOCHJ
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[image: image431.png]140- pacMm. Maruntan uwrg
TYWHPrUd: @ — yMyMmudt
KYPHHHIUH, 6 —
yAaw cxemacH.

.

Gynans Ba skOph ¥3axKa TOPTU/AAH. SIKOPHHHT KOHWTAKTAH TNJIAC-
THHKA yJAaruu/apy y4 asain ysrapyBuaH TOK 3aHXKHPH Ba SJEKTP
JABHIaTeNaH KeJAYBYM CHMJAD KOHTAKT/NapUHH ¥3apo yaaiau. Tok
Y3HArauna AKOpb Y3 OFMPJMIH TABCHPHAA MACTra TYyINalAH Ba HATH-

KaNd KOHTAKT/IH NAACTHHKA yJAaruujap LBUTATEJHH TapMOKAAH aX-
partanu.

JlBuraTe/HM MATHWTAH HIUra TYWIMPruY &pAavuaa Wwra TYLIH-
puur cxemacn 140-pacM, 6 na xypcatuaran. Pacyaa Marautay Hura
TYWHPruYHUHT KOHTAKTAApH /, 2, 8 axpaTu6 KypcaTuaras.

IM uuwra TYWHPIHY SAEKTPOMATHHUTHHHUHT 6Hp yuu Oprusuul
KHONKACHHUHT KOHTAKTHra, WKKMHYM Yyuu TapMOKHuHr JI, cumura
ynauand. ,Tyxmamuw* KHONKACH KOHTAKTAADH HOpMaJ yJaHras.
IOpeusnum® KHONKACHHMHT KOHTaKT/apu 3Ca axpatuaran Oyaamu.
Baok-kouraktaapu BK |, fOpeusuw® pa »IYxmamum® xHonkanapu
KOHTaKT/Iapura napajjies yJaaHrau.

JlBurateanu wwra Tymupuw yuyH ,fOpeusuw® xHoOnKacu 60CH-
aanu, 6y xoaza tok JI, cum, JeKTpOMaruur uyJaramu ,/fOpzu3uu*
Ba ,TjxXmamuw® KHONKANADUHUHT TYTalUraH KOHTAKTAapH OpPKaJd
TapMOKHUHT JI; cumura yTanm. )

MarunTan  uwmra  Tymuprauy  skopu 9JeKTPOMarHUT yaarura
TOPTHAWG, acocuit KoHTakT [/, 2, 3 napHM Ba Wy Guaas Gupra
6s10k-kOHTaKT 6K wu xywaau. By Xo0.41a TOK 3aHKupAaH ABHra-
T€Jb qyJaFaMura xeaajm Ba y umaai Sowaaitnu, fOpzusnw® sa
“Tyxmamuw* xnonkanapura napaiajned yJaHrai €nug 6A0K-
KOHTAKTAAD ,fOpzusum® KHOMKACHHW WYHTIAAAM Ba wy ca6GaGaH

ABMrate/p HmAa6 Typraiga Oy KHOMKaHW GOCHG TYpPUILUMHHF XO-
KatiH AYK. i

Hpurateanu tyxratuwt yuyn ,7Tjxmamum® knonkacu G6ocuaand.

By Xo/1a mura TyMmHPrUYHUHT SJEKTPOMATHHUT 3aHKUDH Y3HJae

AH BAa IKOPb Y3HHMHT OJAMHCH XOJaTHra KafTuG, ABHrateab TyX-
TakaH, '
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[image: image432.png]113-§. Hccukauk penecu

\ — o 2

XuMosl annapatJapH 3JexkTp IOpHTMa Ba MexaHu3MJapaa xashuu
HII PEXHMH COAup OYJ uiun OujaaH 3JeKTp ABHrATENHHH TOK M@H-
6aunaH y3HII'y4yH XH3MaT KHAaAdn. XHMOsA amnapart/iapura HCCHK-
JHK pesecH, 3]eKTPOH peJe, BaKT peJecH Ba GOTO3JIEKTPOH peJaeHy
MHCOJ KHAHMO K§pcaTull MyMKHH.

TesmnepaTypa 'yarapuiujapHau ce3a OJaurad peje HCCHKJIHK
peJaecwu (repmopese) AefHJAAAH. YHHUHr HIIAAWl OPHHUMIH KH3H-
rasja MeT4JJIHMHC KeHrafiumyra acocsnaHrad. Hccuxauk peaecuna
TepMHK Ko3pduuUeHTIapH Xap XU 6YAraH MKKUTa METaNAaH ujo-
par GuMeTaan naacTHHKajap MiuaatHaaAd. Bumerana maacrunkanap-
HHHT KeHTaium ko3(duuueHTIapH GHP-GHPHAAH MMKOH 60pHya Kyn
dapK Kuaamuran MeraasapiaH sicanand, MacajaH, MMC-ny.jaT, ny./ar-
HHKeJb, HHBAP-JAaTyHb.

DJIeKTp ABUraTe/NIAPHHH OPTUKYA TOKJAH XHMOSl KMJHIU YUyH
MaKCHMaJ UCCHKAMK peaecd wwnatuiand (141-pac, a). By pere- -
HUHF 3JIeKTP MCUTKHYH | YHHHT TabCHPHH KaGy/a KHAYBYH KHCMH-
aup. BuMerann naactvHka OpajaMK KMCM 2, KOHTAKT/Iap 7 3Ca MX=
pOYM KHCM XHCOOJaHAAH. 3JeKTP HCHTKMYU JBUlaTeAb 3aHKHDHUra,
KOHTaKTJap 3Ca ABHTaTeJHHHI HUIra TYWHPYBUH 3aHKHDHra KeTMa-
KeT yJaHanH. ) )

Hopwmas narpyskana GumeTans naacTHHKA rufrad 6yaand. bynna
puuar 3 HMHT IOKOPUCH e/KacH MIAaCTHHKA 2 ra Takairad 6y.uj,
NaCTKH €JIKACH 3Ca PEJIEHHHT KOHTaKT/IapH 7 HA GUDP-OMpHra Ky waud.

HMeutkuynary Tok BYa.KyiAuaaaurad xKufiMaTaad owub KeTranaa
GuMeTann nacTHHka 2 TePMHK KeHrahum Kospduuuentd xav 6y.-
rai Meranl TOMOHra, f'’bHM IOKopura Kapa6 sruanafd. bBv xoana
puuar 3 HHHT IOKOPHIM eJK&CH NPYXHHA 5 TancHpuaa ¥K 4 arpo-

141- pacM, @ — HCCHK/IMK peliecH, 6 — TemMnepaTypa TOK peJiecH.
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[image: image433.png]¢uza uanra xapa6 Gypuaanu, nacTKM eJKacH aca yurra Oypuianu
BA HATWXANA peJse KOHTAKTIADH Y3apO yJAaHraH sauxup yauaanH.

PeJeHH Wil BasHATHra KEATHPHII YuyH pHYar & HHHr IOKOpHIH
eaxacu 141-pacM, @ na xypcatuarangait Gypub Kyauganu.

141- pacm, 6 na xyseatu 600 BT raua, Kyusanudiu aca 127 a
220 B 6yaran 6up ¢asaaum Kucka TYTAMTHPHJTH ZCHHXPOH 3/EKTP
ABHIATEIN8DH 4YJFAMAAPHHH OPTHKYA KH3HOG KETHIHAAH CAKJAaHAuraH
TT-1 tungaru uceugauk peJecu TaCBHPJIAHTaH.,

Pene Gepocuta nBHratesra Montax KuimuaAu. PeseHHEr KOH-
TdKT]apu ABHTATe b 9JEKTD SHEpPrus 0/1aéTraH 3aHXuPra yaab Ky-
Aunanu.

[purarens 9y/FamMaapuian yTa&TraH TOK HHXPOM CHMJM MCHTKHUY-
HH KU3QHPraHIa DpEJACHHUHI OGHMETaas] 3JeMEeHTH Hiura TyWagH Ba
HABHIaTeJHH 3aHXUPJAAH a}paTaid.

Penenunr Gumerans snemeHTMHMHr MIITa TyWHL TeMnepaTtypacu
Taxmunan 120°. Kafituw (asurateann Tapmoxxa kafiTa yaair) Tem-
nepatypacu 3aca 80° aTpoduna Gyaaau. MaruuTam wmra TYWHpray-
Aap, MO# MaHOMETDJIapy, aBTOMOGH/b COBHTHII CHCTEMACH, TEPMO-
Merp Ba OOWKAa KJnruHa Kypu.amasapjia oy XHALArH peJaenap
HIIaTHIaAH,

XII BOB. ABTOMATHKA BA TEJEMEXAHHKA ACOCJIAPH

114-§. AsTOMaTHKa XaKupa Tyuiyrua

ABTOMAaTHKA — (haH Ba TEXHUKAHUHT TEXHONOTHK npoueccaap-
HH HMHCOH HIUTHPOKHCH3 OOUIKAPHUI aCOC/AapH BA HA3ADHACHHH Vs
HYHra oJraH coxacuavp. Xap Kanaafl umaa6 YHKAapHHI KapaéHu
8BBaJIIaH CEATHAAHTAH KOHYHJAD acocHia OJub 6opuaasu. Lyunan
KOHYH/Iap AMFMHAMCH QYHKUMAJAW aATOPHUTMH 16 IODHTH-
Aagu. Bupop wwna6 uukapuw apadsura xanan GepyBuH TawKH
TABCHP/IADHH MMHHMAJ Aapa&xara KeJTHPALHIaH Ba HUIIAG YHKApHII
XKApa€HHHH MaBAYM X0/14aTAA CAKAAALUraH TaLKH TaBCUPJAD XapaK-
TEPHHH GeJruJafiinral KOHYHJap HUFUHAHCH 6oWKapuUl aJro-
pHTMH ne6 arananu. Mmsa6 uynkapumnu Gomxkapuus CHCTEMAJApHIA
8/rOpHTMra GHHOAH YIOWITHPHJIALHTaH TABCHPNAPHU aBTOMATHK GOlI-
KapHil KypHJAMAacH HINJAa6 9HKagM Ba 06LEeKTra Aynaarupanau. Asro-
MaTHKa ¢avn xap Kammalt TeXHUK XKapaénaapHu (QYyHKUMaAa
WAPOUTNIAPHHY, GOMIKAPHIN aiTOPUTM/IADUHM BAa yJaapra OHA yMy-
MUH KOHYH/JADHM, aBTOMATHK CHCTEMAJapHU CHHTE3 Ba AHAJU3 KHJHII
YCYAJIADHHH §¥3 HWUYHra oJaf¥. ABTOMATHKAHMHT Hasapu#t mMyammo-
/18pH TeXHHK KuGepHeTHKa Mmacajanapura gambapuac GOFaMK. ABTO-
MATHKAHH MHCOH fipaTaju Ba y OepraH nporpamMa acocuaa HImaaf-
ad. ABTOMaTMKaHH GOUIKapyBUH OneparopJsap yJapHH KepaxJ/H
PEXHMMIA CO3JafilM, IOPIU3anM, YMyMaH Ha30parT KHAamu xamaa
3apyp Gy/ran x0.118paa PeMOHT KuUaamu.

XO3uPrdu KyHna KYynruxa umjac YMKapHII KOPXOHa/japHAa aBToO-
MAT-CTaHOK JIMHHAJADH HIIJNAMOKAA Ba LeXJap XaMmua 3aBOA/apAa
TY/IHK 2BTOMAT/AWITHPHIITA JTHW ama/ra OLIMPHJIMOKAA,
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[image: image434.png]AB'ro»\amammpnm HATHXKAacula AaKJHA Ba JXKHCMOHHA MexHAT
-opacuaard. ¢apy Oaprapad KHAHHAAH, MEXHAaTKAUIADHMHT MHuAa0
YHKApUIL XapaCH/APKHM aMaJra OWHPHLINATH HXOAMH DOJH OpTa-
AH, MeXHAT YHYMIOPJHMIM OpDTraH XOJAa MAaXCyJOT TaHHAPXH Ka-
Masjn. B :

3aMOHaBHA ¥BTOMAT KypHJAManapu (cucTeMaiap) aBTOMAT TAp3ia
Ha30paT Ba XHUMOS KHJIHLIH, aBTOMATHK OOLIKapHIIH XaMAa pOCTJ/a-
LIH MYMKHH. \ .

ABTOMATHK KypuaMajap KyAWaaru acocuii sjeMeHTJApAaH Taml-
KHJ TOMAAH: NaTYMKJAAp, CUTHANIADHH MacodalaH Typu6 ysaTHm
Opransiapy, Ky4adATHpruu/iap, HXpO KHJAyBYH oprauniap Ba Gowxa-
aap.

115-§. T eleMexannKa XaKujna TymyHYanap

Tenemexannka—axGoporaapHn Macopafad Typué G6oluka-
pHIl Ba HasOpAT KMJAHLI MAKCAAWAA yJapHH ysaTHIl Xamia KaGya
KHJAHII MeTOAJIAPHMHH Ba TEXHHMKA BOCHTAJIADHHH WINJAA0 yuKaXM,

Teaemexanuka dan Ba TeXHMKaHHHr aXGOPOTJApHH MacodaiaH
Typu6 ysatuiu 6uiaH GOrauk 6yaran coxanap (tenedon, Tenerpad,
TeJeBUJIGHHE BA X. K.) JaH aXGODOTIAPHHUHT KYAA aHUKJULH, Teje-
MEXaHHKA KYDH/MAaJNAaPUHH aBTOMATJIAIUTUPHUI JAPAXKACHHUHT IOKOPH=
JHTH, aXG0pOT/apHH HIIAA6 YHKAPHUIHHHT MapKas/JaulTHPHJHIIH
6unan apx Kuaagu.

Tenemexannk axGOpOT/IApHM y3aTHIIAA a/J0Ka KaHaJM cHAaTHAA
PaAMOKAHAJIAp, ONTHK, TFHIPABJMK B2 aKYCTHK KAHANJIAD 3JEKTp
y3aTuml JHHUAJapHAaH ¢oiKadaHuIaqM.

Curna/nnapru y30K Macodasapra RUIOHYJH YSATHIIAA TEJeM e-
XaHHKA cucTeMajapu Mijaruaand, TeseMexaHuKa CHCTEMacH KeJ-
TaH CHCHaJIapHH y3aTHII KyPHJ/IMAcH, PaAMOaJOKa, S'’bHM KHCKA Ba
YJAbTPAKUCKA DPAJHOTYAKHUHIAD JHHHUACH E&KH 9JEKTP a40Ka, ADHH
xaBo, TeJsedoH, Teserpad, ka6enb JHHHUANAPH, IOKOPH BOJIBTIH 3J€K-
TP ySaTHII JIHHHAJAPA XamIa Kaly,a KHJAMLI KyPHIMacuzan u6opaT
6yaanu.

142- pacmaa snexTp ysaTHHml JIMHHSAJADH Ba IOKODH 4acTOTa a/0Ka
annaparypacuian ¢onnanaHul, CHrHA/ANAPHK Y30K Macobara ysaTuiu
cxeMacH xypcatuiran. KaGya Kuaum-ysatum gypuamacu / I0KOpH
4aCTOTaJH TOK OHJAH HIUJAHIH.
OneKTP y3aTHIl JIMHHACH OpPKaJH
ysatuaa&rran 50 I'q wacroranu tox
Kabys KHJAMII-Y3aTHLII KYpu/AMa-
cHra TYHIMAC/HIH y4yH 6y Ky-
pu/aMa 3JIeKTP Y3aTHII JIMHHASACHTA
3JeKTp puaAbTpPaap 2 OpKaau yJa-
Haau. Komnencatopaapuu cHFUMHU
50 'y, wacTorann Tokka KatTTa Kap-
WIHJIKK Ba I0KOPH YacTOTaJH TOK-

K& KaM KapIMJAHK KypcaTaaurax 142- pacM. CHrHa/IapHH aBTOMATHK
KuauO TanJaaHanu, - y3aTHII CXeMacH.

176



[image: image435.png]s
e

¥Y3aTuna€Tran CurHan anexTp yyATHw au-
HHACH 6§ 186 A nyukTAaH yanra B4 5 nyuKt-
IaH YHCra TapKana oamafinu, GYura ¢uIb-
TpaAap 3 TYCKUHAUK KHJAagu.

Xo3up TesemMexanuka aBH?KHﬂIla, KOCMO=
HAaBTHKaNa, paKeTa TeXHHKACH[A, SHEPreTHKa
CHCTEMacHia Ba CAHOATHHHP 6apya TapMoOK-
Japujla KeHr KYJ/JaHHAMOKNa,

143- pacm. Maruutan R
KyuafiTHGTHY  CXEMacH. 116-§. Marnutan yyvadtupruunap
/

Marnutau KyuaiiTupruuaap xarra KyBBaT/H Y3rapysyad TOKJAPHH
KHUHK KyBBAT/IW ¥3rapmacC TOK €pAaMuia pOCTJAmra My oKanAaHray
6ynaan (143- pacm). .

Arap uyaraM / HEHT. KJAeMMAJaPHAA KydAAHWII 6yamaca, uy.-
ram 2 ra R, kapuuauk OpKasu ysrapyBuan U xyuaanum Gepuica,
Y X041a 3aHXMpLaH ysrapyBuad Tox [ yranm. . v

[1ynst T¥hnnranga Ba U = const 6§aranna TOKHMHT KaTTaauryu
Xam ysrapmaiinu. Arap uyaram / ra ysrapmac Kydaanwuin GepwJica,
gysiram / nary yarapvac TOK ¥3akHM MArHHTAAHAM Ba NVAATHHHL
Tyiinenwn opraau. Y xoada uyaram 2 nuer L, HHIYKTUBAMIH Ba
X, Kapuuauru kamasau, 10k / sca opraau by cxemana uyaram
/ HMHT KYyBBAaTH O3THHA y3raprauia 4yiram 2 HUHT 3aHXKHUPHNA YH-
KMl KysB#TH P, aHda Karra yarapaau. KyssaTuu Ky4adTupuuw «o-

3 puLieHTH:

»

Bynnan ramgapu, maraurau KYYaATHPrU4JIapHUHT Ky4aATHPHIL KO-
sdduunentapunu TOK Ba KyuaanHum 6§ iikua XaM nOAANAI My MKUH:
Al AU
F A Ki AU’
Oy epaa A/ Ba Aly— warpys-
Kanaru pa OOWIKAPHII 38 XKH-
punara iokgaap; AU B AUg —
HArpys3Kka KJAeMMajiapuiiaTH Ba
6OILKapHKI 4yafamJaa: HAaru
KYUaAanuu,

Kynunank xonrapna xyuai-
THPrHYNADHUHT KyyaiTnpum
ko3pdrunentn 250 - 300 nau
omMajinu.

143- pacmpa KypcaTH/irau
cXeMa amaJjna Kyananvavafigm,
YYHKW YHUHT KYYaUTHUPpH1L KO-
3pOUUHENTH KHYHK BA yv./IFaM
2 na xocua GyJaram Tok CHHY-

144-pacm. MkkH cTepKeHsH M 4 "
MarHuTAM Ky4adTHpruy cxemach.  COHaaJ 6yamainu. AMaana 144-
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[image: image436.png]pacMa XypcaTHAraH CXeMajard MarHHTJIH KYYafiTHPruu BILJIaTHAG-
Iu. By Xoana KywalTHpruy 6uaan HCTebMOJAYHAA CHHYCOHAAT TOK
XOCHN KHINW MYyMKHH. ¥3rapyBuan Tox uyaramaapu [ wynnan
YPa/alIHKH, YJADHHHT WKKH MarHAT YTKa3rHYX HYKH TOMOHAapuAa
X0CH GYJafWaH OKuMJIapH 6up-Cupura xapaMa-xapwu HyHajra
Oynanu. Byunad ukkm gucmaan ubopat 6yaran GOLIKApHII YY/FAMH
2 na xocun 6§/ltaH 3JEKTP IOPHTYBUH Kyu Gup-GUPHHM KOMNeHCa-
HGER VI '

MaruuTau KyuafiTupruuHuHr KY4aATUPHII KO3 HLUHEHTHHH OpT-
THPHIL YYyH TECKANH aNOKa NPHHUMMUAAH (ofiAaNaHHIALH. Bynna
KyYaiTHpruyaan Kywaub uukKkaH 9Heprus sHa Ky4afATHUPTUYHHHT
KHPHII KJeMMacura Gepunanu.

Y4 CcTepikeH/JH TAlUKH TECKapH aJ0KaiH MAarHHTJH Ky4YalTupruy-
HHHT Cxemacu 145- pacMaa TtacsupJanran. KyuaATupruunusr 6owka-
pHul 91€MEeHTH KYwuM4a §paMm OHJIAH MACHHT YTKA3THYHUHT ypra-
Jaru Crepxenura - ofnamrupuaran. Teckapu aqoka ypamu A sau-
XHUpra Tyrpusaruy 7' opkaaw yaamran, A ypaM crepxeHHH MarHut-
Jlall yuyH Xusmar Kusaiu. Teckapu anoxa ypamujaan TYEPHAAHTaH
Harpyska TOKM ¥Tanu. KyuaATUPrHYHHHI KHpHII KJEMMacHAaru
CHrH8JIHY KYYaHTHPWIN GMJaH HArpy3ka TOKH OPTallu.

Maruutau Kyuafituprauga Teckapu aJoxa Kydaiitupuir Kosdpdu-
LHENTHHH OPTTHPanW. Maruutiu KyyafTHpruuaap KOHTPOJ KHJuLI,
6OWKAPUII Ba aBTOMATHK POCTIALI CXeMAAapPHAA HILNATHAALHK. Y aap-
Ja XapaxaT/JaHyBYH KUCMJAPHUHT OY/AMac/Aurd, HIUOKYAHAHCY BA
Y30K MIIJIAWITE YHAAMAHJANTH OPTHKYA HArPYy3KaJdapra CesrHp sMmac-
JUrH Ba GOIUKA XyCYcusT/apH yJAapHunr ad3annukaapupup. Ompauii
CXeManH KyYanTUPrHYGADHUHT ACOCHH KAMUUJIHLH IWYKHW, YJAAPHHHT
MHEDUUACH KaTTd, AbHU HW/A30 KeTHU BaKTH IKyAa KaTia OY.aub,
MaxCyc cucremasapna, MacalaH, KysatM6 Typuil CHCTEMainapHaa
Hwaatu6 Oyamainn. ’ :

145- pacM. Yu crepkemram MarsETIH
KyyaHTHPrHY cXeMacH.

?@X, haLs
,ﬁi’f’ T. P. PUCBOEBHUHT
!

12—2230 “‘ Waxenu Kymiyexonacu i

X._______'_

-1
~



[image: image437.png]117- §. Crabuam3aTopaap

PanuosrekTpoHHKa Ba GOwKa coxaaapila HIUJAaTuAafuran ac6ol-
JAPHUHT HOpMa/] HILIAIK YYYH TOK B8 KyUJaHuIIHUpS Ysrapmae
Gyadiuura Karra axamuar Gepusagd. Amanna crabuaysaropaap M-
KHMra: Ky4/JaHdml Ba TOK Cradu/ausaropJapura OYJunapu,

deppopesonanc kyuJaaHumn crabuansatopu (146/pacM, @) y3aru
Gepu/irai pPeaxkTHB KYU/JAHHII AHANA30HMAA MATHHUT ,1/)”rﬁunrau xoJar-
I8 MwJaafiurad peakTHs raarak I, xonjencatop /C Ba Maruur yr-
Kasruuu TYHAuHMarau asrorpaHchopMaTtop 2 naugﬁopar.

AstoTpancOPMATOPHUHT 4yJFaMH OHJAAH CTAOMAH3ATOD UHKHILH-
pard U, kydsnanuin Kyfduparu afippMara TeHr:

Us=Uq—Us,

6y epaa Us — aBToTparcdopMarop unkuUIMIArH KYU/JaHHIL;
Uy — peakTB FaNTAKHUHT YHKHUII K1€MMAJAapHAArH KyYJaHWIL,

Tornap pesonancu xonucacu Tydalaum FaATaK KJAEMMaJapUAarH
kyanauum U tox [/, ra umsugam Goraammaiaum (146- pacM, 6 naru

! srpu uusug). ABTOTPaHCHOPMATOPHHHI MATHHT YTKAa3TH4M TYHUH=
Marad xoJariga OY/Jransurd ydyH YHAQH 9UKHIIAATH Ky4JaHuId

U tox I, ra mponopuuoxan 6faann (2 sarpu uu3HK). ABTOTpAHC-
¢opmarop OM/aH PeaKTHB FAJTAKHUHT INapaMeTp.iapy wyHAal TaH-
JIaHAIIM KEPAKKH, / STPH UH3HKHHHT abCuuccanap ¥Kura Kusaur HHHHL
TYHMHraH KUCMH 2 3TPH YM3HKHHHT KHAJIHCUra TYFPH KeAajHraH
6yacuH. Y xoaaa Kyujanumaap afiupmacu U;— U: 6¥nanu. byuna

CTa0M/IM3aTOPAA YMKHIAAry Kydaanum {, Tok /; ra (3 arpu 4usMK)

xamaa kyusaauumn U, ra Goraug Gyamaiau., Crabuausanuaiam aua-
11030HH, OAaTAa, U, nomuuan xuimatunuar 309% ulaH OWIMARAH.
®eppopesonancan crabunusaropaapauar ®UK 80— 859% uu Tamkua
3Ta]H.

DeppOpPe30OHAHCAH CTAQUIH3ATOPAAPHHHT KAMYHJIMKJIADH YMKHII
KYYIaHHIIMHUHT TAPMOKAATH TOK YaCTOTACHI'a GOFJIHK/AHCH BA YHHHI
HOCHHYCOMIAJ OYAHIIHAUP.

3aHXKHPra KOMOEHCAUUANOBYH KOHTYDPJAAP KUDUTHIU HAYaH GHJAAH
CTa6U/M3aTOPNAPHUHT IOKOPHAA KYPCATHATaH KaMUYHJIMKIAPHHH aHUA
KaMalNTHPHII MYMKHH.

146- pacm  @eppope3oHaHC KYWIAHHLI CTAOWJIH32TODH,
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[image: image438.png]118-§. Ceancunnap

Bup Basuunr Gypuaum Gypuaru-
HH MabJyM Macoganaru HKKHHYH
BAJITa YTKA3THY BOCHTACHAA CHHXPOH
y3aTaAuraH HHAYKNHOH 3JEKTP Ma- ]

IIHHA CeIbCRH ae6 aranagu. ByH-
Aal HHAYKUHOH 3/eKTP MauifHaAapH e e
¥3-Y3unn cuuxpousainy. gamyux LT

Canoatna Typam TysuaMwaark
CEJIbCHHAAD  WIUAAG  YHKAPHJAAAHM:
€TaKuM BAJHHHT Oypuaum Gypyaru
JAATYMTH CHMTHAAJIADMHY  Y3aTaJuraH
CeJIbCHH IATYMK; eTaKJaHYBUH BaJH
Xyaan my Oypuakka OypuJajauran
CenbCHH-Ka0yJs1 Kuaruu, 147- pacM. Ceascuu-gaTung

Ceabcun-fatauk Banm Kya &ku cxXeMacH.

GHPOp MexaHu3M OHJIH XapaKatra

Keatupuaain. DBy XxapakaTHu MeXaHHK GOFAaHHLICH3 TYpJH Maco-
danaru Banra ysatwm Mymkum. Cenbcun-kabya Kuardy  Baau
CE/ILCHH-NATUHK BaJMAATH XapaKaTHU KaGy/a KuiuG, YHH Y3raprup-
Ma#l CHHXPOH DaBHINJAA TAKPOPAAIWM MYMKuH. 147- pacMaa ceJbCHH-
AaTUMK POTOPHM GYPHJMLIMHM TYpJaH Macodara ysaTHII Ba YHH CeJib-
CHH-KA0y/l KHITHYHHHT CHHXDOH TAKPOPJAul CXeMacH KypcaTHAra.
Xap Oup cenbCHH GUPJAAMuM 4y, FaMna ¢asanapun MOC KeJaAMraH yy
xun S1OK HM nuaykuusaaitan.

Hatuuk Kabysr KuArud poTopaapu GHp Xua X04aTAa Oyaranna,
HKK8Ja CeJbCHHHUHT HKKHJaMuu yysaramsiaarn DIOK ysapo mysosa-
HaTMAWanH, HATHKAAA ' MKKH/AAMYHM 3aHXKHPAA TOK 6¥amannu, Jar-
YHK POTOPH KabyJ KW/CHY POTOPUra HHCOATaH OYPHATAHAA, HKKH-
aamun uyaramnarn OIOK ysrapamw, Hatmkanza potopun Gup xua
X0/aTra Ke/JTHPUUIra HHTUAQAUTaH TOK XOCHA Kuiaad. CeabCHH
TeXHOJIOTHK KapadH/iapHu HA30paT KUAHW Ba YHH GOwIKapuur, ¥.-
yall ac606Japu KypcaTraH MabAyMOTJapHH Macodara y3aTHII Y4yH
HIJIATUHIAAAH.

119-§. Hdatgauxaap

Xap Kaujafl aBTOMATHK CHCTeMa KYAMIAru acOCHM S/EMQHT, apAaH
Tysunann (148- pacm): naruux (), kafita ysraptupruu (KY), ky-
uadrupruy (K), Gomkapuiu mexauusmu (5M), OIIKAPHI OGBEKTH
(BO) sa reckapu anoxa (TA).

Jarunk/aap aBToMaTHK KypHAMANaPHHHT Ce3rHp KHDHII 3/I@MEHT-
JapH XM 06JAHANH. ABTOMATHK KYDHJAMAJAapia SJAeKTp "RATYHKAAp
KeHr KVAJaHWJaJH.

Bupop ¢usuk xarTaaHKHUHT Y3rapuuinHu fowKapuira HMKOH
Gepanuran cesrup KypuiMa AATYHK AeAuaand. LlaTuux TecKapu
a/10Ka cHCTeMacHia GepuafuraH TYPJAU S/RKTP &KH HO9AKTP CHr-
Ha/lapHU OJMaAM Ba yHH GOLIK&pamH., ' :
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[image: image439.png]148- pacM. ABTOMATHK cHCTeMa CXeMacH;

>

HMwna6 uukapuin xkapaéHirapuiu aBTOMATAAIITHPHIN Ba HAMHA
TEeKUWHPHU HUINADHHUHT aMaluil KHCMHHM 0aXapuimiia JAaTuuKJjap-
nan ¢onnaranunanu. Typan (uank guAMataap: CHFUM, KApUIUJHK,
MHIYKTUBAWKHHHT Y3rapHIlura acoCHaHraH TYpJd JaTyuK/Iap (CHFHM
AaTUUrH. WHAYKTHB JATYHK, HHAYKHUOH -AaT4YuWK Ba X. K.) KEHT Tap-
KaaraH, DJAeKTP 33HXHDPJAAPUAA KOHTAKTIAPHHHT YJ3HUG-Y3HIHIINTA
acoCJaHTaH AATYMKAAD (KOHTAKT RATUMIH) Ba IJEKTP MalliUHA OaT-
YHKJA4PH XaM Kyn uwjaatuaaiu. By aaruumkaap aBTOMaTuka Ba Teje-
‘MEXaHHYKA KYPHJIMAJaPHHUHT MYXHM KHCMH XHCOOJaHaLH.

120-§. ABTOMATHK KOHTpPOJI

Typan vnna6 guKapui NpoueccaapHHH HHCOH HIITHPOKHCHS Tap-
TH6ra co/u6 Typum Ba €3uG GOpHMII yuyH aBTOMATHK XaGapJap yJ-
yaw Ba pocTaaw ac606JapHHd KyAaall aBTOMATHK KOHTDOJ
Ae6 opuTUaany.

ABTOMaTHK KOHTDOJI CHCTEMaJapH HHCOHHHHI GEBOCHTA HIITHPOKH=
CH3 MalliHHajap Ba 60mKa Miunad 9uKapuil annaparjapuHd Kys3aTu6
GopaaH, TeXHO OFMf XapaéHAaPUHHHr OOPHIIHHH HJAA6 YHKapagu=
raH MaxCy/0T MUKAOPHHHM HA30paT KuJAHO TypagH, MaxcyJoT MHK-
JIOPUHH XH(OAra OJalIu. ‘

ABTOMATUK KOHTPOJ KH/AMWI ONaMHM GHp KaTop YapyaTaaurad
HIINapAaH 0304 KHJAAaAH. HHCOH OEBOCHTA HUIIAINIM MYMKHMH Gyama-
rad éxu xasguu 6yaran L1apOUTIApAA TYPJAU KATTAAUKJAApPHH Yauaii-
ra uMKos Oepanu, KOHTPOA-YJA4alll WUITAPUHHMHT AHUKJAHTHHH XaMmaa
Te3 GaKapUJMILUMHM TABMHHJAUIra HMKOH SiPATafHu..

ABTOMATHK KOHTPOJI TEXHOJOTMK XapaéH NapaMeTpPAapHHHHT ¥3-
rapuwnra 6MHOAH 3/]eKTP MAaIlMHA Ba annapaT/JapHUHT GOLIKapHII
Ba Taprulra COMHKII OpraH/Japura Te3 Ba aHWK TabCHP STHUIHHH Tab-
MWHJOBYHM acOCHA BOCHTafapAaH OupuUAHpP. ABTOMAaTHK KOHTPOJNA
yauauw ac6o6napH KYpcaTraH KOHTPOJ KHJIHHA&TraH napamerpJap-
HUHT KMAMaT/iapu Auarpammanapra 83u6 Gopuaanm.

A SRl S
a) '

149- pacM. @ — 8BTOMAaTHK KOHTPO/ CcXeMacH,
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[image: image441.png]ABTOMATHK KOHTPOJHUHT CTPyKTypa cxemacu 149-pacm, a aa
TACBHPJIAHTaH,

AK-tonwupug 6epyBud KypusaMa I yJiyam 3JeMEHTHHUHT TON-
wupuK GepyBuM YKHHHHT OypHAMI OGypuyaruHd aHuKAadnu. ¥ rvaw
9JEMEHTH OJraH TABCHP Y3rapTHPyBUU 3JeMeHT 2 Aa ¥3rapTupuJuo,
HXPO KuayBuM 3jeMeHT 3 ra Gepuaaau. Mxpo KuayBuH d/eMeHT-
JAaH TabCHDP POCTJOBYH 3JeMeHT 4 ra Ba HHX0AT, OOLIKapHJyBYH
®JeMEeHT 5 ra yHHHr Huab Gepumr YKH ne6 aTaayByH YKHHH Oy~
puura Gepujaanu.

Bowkapuaysuu o0bekT [ Jauam ssemeHTH OusaH GOFJAHTEH,
INYHHHT YUYYH Y Y3 YKHHUHT OypuJaull OypuaraHd TONIHPHK OepyB-
YH KYyPH/AMAHHHI OYpHJAMIm Oypuyarura ys3JyKCH3 TakKKocaa® Typa
oJa M.

ABTOMaTHK KOHTPOJ CHMCTeMaJjapu yauair, xucobaauw, capaJjari,
curiaa Oepuir Kypu/amanapu cHdarusa uuiatiaaiu. llydusariaex,
aHaausatop.ap, AedexkTotkonaap, Aosaropaap Basudacuuu xam 06a-
Kapaju.

149-pacm, 6 ma 3/M€KTp SHEPrUsICHHH TAKCHMJAALIHK &BTOMATHK
KOHTPOJA KHAHIN NMYyHKTH TaCBUPJAAHraH.

121~§. ABTOMaTHK GOlWIKapHm

ApTOMaTHK OOWKAPHII CHCTEMAaNapUHH KYpHll YCyJAAapH, HI
€XHUMJIADH Ba CHCTeMaJapiaa Oy.JraH NmpoLeccjap KOHYHHATJADHHH
_ gpraﬂya‘m COXa aBTOMAaTHK OomKapuw Ael 0puTHJIanu, As-
ToMaTHK GowKapuir OOWKapuaysuu O6BEKT BA 4BTOMATHK GOLIKa-
PyBYUM KYpHJAMAaAaH, AbHH aBTOMATHK pOCTaaruuiaH uéopar 6ynand.
BowkapuayBun 06beKT TAlKW KY3FaTyBuUM TabCHPHAA ¥3 Xxapax-
TEPHCTHKACH Ba KUAMATIADHHH Y3rapTupyBUH HHHAMHUK cuUCTema G-
AH6 xu3MaT Kuaaau. By cucrema (06beKT) ra 3JEKTP ABHTATEJH,
reHeparop, camoaér, sjekTp mneunap, OYF KO3OHJIapH, IieX, 38BOJ
Ba GowKasap mucos 6ynanu. O6LEeKTHHHT KHAMAaTIapdH Ba Xapakre-
pHMCTHKACUHM OGepH/raH xoJartiaa cakaamw €xu nporpammara MyBodux
ysrapTupuul yuyH yHra TallKH TabCHp Kypcatuiaad. Dy 6.0 mk a-
PUAYBYH TabCUD Aeb6 aranagu. ABTOMATHK GOKAPULI CTAHOK
&KkH arperarjapHH KarThuil KeTMa-KeTJauxAa Oomkapaau €xd TYXTa-
TaAH. DYHHUHT yuyH 3/eKTP XKHUXO3/JapHU &BTOMATJALITUPUII 3aPyp.
ABTOMATJAITHPHLI AfHMKCA YJAaDHHHT KHCKA MYANATIU HII PEXXHM-
JAapuja Katra axaMusTra sra. MacaaaH, 6yiinaMa panjajnaill CTaHOK-
JapH BA NPOKAT CTAHJAPH BNEKTP IOPHUTMaAapu HII LUMKJAHMHUHT 30—
40% MHM YTKMHYH npoLecc]ap TAWKHA Kudaid. Byuaaft mm mamu-
HaJapH YYyH aBTOMaTJalITHPUAraH 3JAEKTp IOpPUTMaJaH d¢oiaana-
HUJICA, MEKTD MOTOPHHHM ONTHMAN KYpPCATKHYJIAD &COCHAA aBTOMa-
TUE GOIIKAPHII HATHKACHAA YTKMHYM IHpPOULECCHap YYYH KeTaauras
BAKT KeCKHH KaMasii¥, TeXHOJOTHK NPOLECCHH TAKOMHJIIALITHPHIUTA
AMKOHHATIAD spaTuJafu. DAeKTP IOPHTMAHH AaBTOMAT/ALUTHPHIN
yYyH OOLIKAPHIN 8nmnaparaapy aCOCHAa Ty3uJrad GOLIKapHIl CXeMma-
napuaan Qoisananuaanu.
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150- pacM. @ — aJ]eKTp JBHTAaTe/VIADHHH aBTOMATHK GONMIKADHII CXEMacH.

AproMartuk GomKapuiaa GouanFuy 6yHAPYK ONEpPAaTOPHUHT KHOM-
KaHu Gocuiud KM KOMaH[a-KOHTPOAEpHH OepHAraH XoJaTra yTka- -
suil opKaad Oepunand. llywman xeiiun 34eKTp IOpuUTMa GesrunaH-
rad KOHYH acocuna umJafl Goumaknu,

DJIEKTP I0PHTMAJAPHH aBTOMATHK OOMKAPHLI Y4yH OUHK Ba Gepk
CHCTeMaJZap acocuaa TY3WIraH OollKapull cxemasapuian doiigaaa-
nunaan. Oung GOLIKAapUIN CHCTEMacHAa TOK €xH Harpyska mapamerp-
Japu ¥3raptupuaub Kyhuaaiu. Bynzah xo.nartaa sqexkTp CuCTeMa
SIHrM KypcaTkuuaap Ounad, Gepk OowKapuur CHCTEMACHAA 3Ca TeC-
Kapu ajoka 3aHxupu OGopauru Tydaftiu nouMo GepuaraH Kypcat-
Kkyuaap Guaan nujafi 6omaainu.

150-pacM, @ na 5JekTp ABUraTe/IapHH ABTOMATHK GOLIKAapHIL
cxemacu, 150-pacu, 6 na aca HwIa6 YMKapHII KOPXOHACHXA arpe-
FaTapHH aBTOMATHK GOINKAapH'1l NYHKTH TaCBUPJIAHIaH.

JO xnonkacu 6ocunravas K pa K7 raatarn xampa PB Bagr pe-
JecH 4yJraMuaaH TOK Yraau. Dup Bakteunr ysuma K7 rantag
sanxupunarn K3 kouraktiapu ysuaaan. K Ba K3 Kourakriap
HIITAa TYWHIIH HAaTHXACKHLA KYy4Y 3aHXHUpPHAAru Gow
KOHTAaKTAap K CTATOpP 4y/AFaMJapuHU IOJAY3 YCyJaHla yJaaliauran
Gaox-konraxraap K xamja K3 kouTaktiaap, GeJruJaHran BakTHaH
Kefiun BakT pesecu PB umaait Gowsaiau Ba yHusr K7 rantak 3aH-
xupusarn PB kouraktaapu yaasagu. K3 FaaTaK 3aHXUPHAATH
PB xontaktaapn sca yauaagu., Cyurpa Tox K Ba KT rantaxaapias
yTtanu, cratop uyaramJaapuHu yubypuak ycyauaa yaadmuran KT
KOHTAKTJIapu TyTallafH,

Macanau, KjTapMa-TPaHCHOPT KypHJMAJapH SJEKTP IOPHTMACH-
HHHT WINNAWHAA YHUHT 3J€KTD MJBHraTe/]JapH aBTOMATHK T¥XTaTH-
nanu. =

122-§. ABTOMaTHK poCTJIAIN

ABTOMaTHK pOCT/IAUI CHCTEMAJApH HIJIA6 YUKAPHII OGBEKTAapH
€KH TeXHOMOTHK XKAPaEHNADHHHI KepakAH ML PeXHMHHH, MacaiaH,
Oepuaran TesJMK, TEMIepPaTypa, KyuJaHHll, CYIOKAHK CATXH B& XO-
Ka30/18pDHH MHCOHHHHT GEBOCHTA MIUTHPOKHMCH3 TABMHMHJAAK ONaAH.
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150- pacM. 6 — arperatiapHu aBTOMATHK GOWKADHWI DYHKTH.

Pocraanumy no3uM Gyaran mamuHa.  annapatr &ku xapaéuaap
POCTNaHYBYM 06beKT Aefiunand. ¥Ysrapmac xonna caknanann-
TaH €KH auHK KOHYHra MyBoduK Varaprupuaasnrad $uauK karra-
JHK POCTJAAHYBYH nmapameTp neb IOPHTHAAMRH.

MacaziaH, 3/eKTp NBHFAaTE€AH DOCTJAAHYBYM OOBEKT, YHHHI BaJH-
HHHC QAJaHUW Te3JUCH 3Ca POCTAaHyBuM mnapamerp O6¥aa oaamw.
PocTnanyBud napameTpHu V3rapTHpyBuM TAalIKH TabCHP K Y 3Fa-
TYBUYH TABCHP Aefiuaany, 151- pacM, @ Aa aBTOMATHK pPOCTAAW
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[image: image444.png]151- pacM. @ — aBrOMaTHK pocTJail
CHCTEMacHHHHr G6J0K CcXeMacH,
6 — aBTOMAaTHK  pOCTJall
_ CHCTEMAacCHHHHT CTPYKTypa CXeMacH.

Kadma JazapmupyByu
JaeMeHm

| —

Pocmnanybuu odvenm

[

3)

CHCTEMaCHHHUHT GJ0K-cXeMmacu Gepuarad (/—TabCHP KUJIyBYM OOBEKT,
2—poCTAaHYBYH 00BEKT, 3 — AUl JeMeHTH, 4 —y3rapTupyBuH 3Je-
MEHT, 5—H¥KPO KHAYBUM Oprad, 6—pOCTJOBYM 3JEMEHT, 7—YJauaul
SJEMEHTHHUHT CO3J/all KypHAMACH, 8—KyuaATupruu).

v KyaraTysuu TabCHp HATHXKACHAA POCTIanyBUM napamerp GepHu-
ran guimatiaau . ysrapagd. Oruuml XakuJaru _CHFHAJ pOCTIanagTran
O6GbeKTAAH §a4all JEMEHTHra y3aTuAaad. YJadau 3/eMEeHTH OJIHH-
Ta8H CHrHa/JHM 3BBAJAAH Oepuarad napamerp OuaaH COJAHWITHDAIH
BA Y3rapTUpUII 3.1eMEHTHra TerullJid CHTHAJ 06opand., ¥3rapysuaH
3J€MeHT Kaby/i KMAMHTAH CHrHAJNHK 3apyp 6Yaras Xoaja KyuaiTi-
pub, yHH ¥3raprHpajuraH Ba, WXPO KHJAYBYH OpPrasra 000pPajH.
Mxpo KHayBYM OpraH POCTIOBYH 3JEMEHTHU XapakaTra KeJTHPaid,
POCT/ZIOBYIH 3JIEMEHT POCTJAAHYBYH OOBEKTra TABCHP Kuaub, POCT/IOB-
44 napamerp Gepu/ran mapameTpra MmociawTHpuaagu. Llyupa#t Ku-
Au6, aBTOMAaTHK pOCT/all KypPW/IMacH 6epK @BTOMATHK CHC-
TeMa 6Ynanu.

X03uUDPry KyH1a aBTOMATHK POCT/all KYNMUWIHK MIUJAA0 unuKapuiul
Ba TEXHO/OrHMK Xapaéu/JapHH aMajra OIUMPHIIAA: JIEKTP CTAHLHA-
JapuAa, 3JeKTP TAPMOKJAPH, TPAHCNOPT MAUIKHA/NADH, aBHALMA, KOC-
MHK KkeMaaapaa doinasanuamoxna, 151-pacm, 6 na aBToMaTHK pocT-
Jlall CHCTEMACHHUHT CTPYKTYypa CX€MaCH TaCBHPJAAHT&H.
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[image: image445.png]123-§. TenemexaHHKa CTPYKTypacH

¢ DBowKapHm nyHKT/AapH KYNHH4YAa GOWKAPHII EKH KOHTPOJ KHJHULI
oObeKT/apuian y30Kna 6y/aanu. KopxoHa HucGaran katra G¥/marad
TePPHTOPHUAHH 3ranjarad 6yica, o6bekTaap GuaaH GOIIKAPHII MyHKT-
JapH opacuaaru macoda Gup Heua 103 MeTplaH opTMmahau, Byunai
Xoana GomKapuwi NyHKTJAApH OHsaaH 06beKT/Nap Opacuia 3aBoalarH
HYKH TAPMOKJAPHUMHI cuMJaapuaaH ofinananub ajoka YpHATHII OCOH.
Macoda ysox 6yaranna OyHAafl aj0Ka KHMMAaTra TyIIAagH Ba CHUr-
HAJMHHUHI TYJAMK y3aTW/IHIIMHH TabMuHaamafau. Tesemexanuia  cuc-
TeMaJapy 3Ca aJnoKa JHHUACH TAHHAPXMHHM MACAUTHPHINra Ba CHCHAM-
JISPHH TYAa ysaTumra HMkoH Gepasu.

TesieMexaHuKka CTPYKTypacH Kyfuiaraya: y3aTyBud Ba KaGya
KHIYBYUH Kypu/aMaJjap xamia Oy KypHJAMaaap OpacHIaru ajoxa JH-
Hugcuaan ubopat 6yau6, Gy JAHHUAJAD OPKA/JH TeJeMEXaHHUKa CHr-
Ha/tnapu Y30KKa y3atuaaau, Curiaanap xaBo xaMmia xabeqp, Teje-
<¢oH JHHHAIADH OPKANH, IOKOPH BOJLTJH YS3aTHII JIHHHAMADH OpKa-
JIH, KHCKa Ba YJbTPAKHCKA TYJAKHHJAD OPKAaAH Y3aTHJAALH. '

Kyn xosnapaa ajfoka JMHMACHAA y3aTWUIHA ~afHy Oup BakTaa
6Hp Heua y3aTyBYH KYPH/IMAJapHHHI CHIHAMNJADHHH Y3aTHIITA HM-
KOH Oepaauran Ku/auO 3MYJAWTHPHIN, ABHH aN0KA JHHUACHAA GUP
Heya ysaTulll KaHaJJIaPDMHH BYXKYAra KeJTHPHUI Kepak Gyaazd,

XIII BOB. 3JAEKTPOTEXHOJMOIrnga
124-§ YwmyMmnit Tywynyanap

daexkTp SHepruscunad (ofnaNaHUG MeTanNapra TEXHOJOTHK Hill=
JN0B GepHUl 3JeKTPOTEXHOJAOTH a8 AeAuNand, DIeKTPOTeXHOJO-
rua uinnal YyuKapum TEeXHUKACHNA Y3UHUHT CaMapajopJuTu  XKH-
XaTHJAaH MeTannapra HmJaoB GepPHIIHMHT (MSHK Ba XUMHUSBHH yCyJi-
ABPHAAH YCTYH TypaiH, IJeKTPOTeXHOJOTHANa TajbBAHOTEXHUKA
MeTa/JIaPHH 3JeKTp OWUJaH SPUTHIN B& 9JEKTp NalBaHAJAII CHHrapu
ycyJanap Guaan Gupra, MeLanjapra HIIJIOB GepHLIHHHT SIHLH SJEKTP
ycyanapy nafno 6¥anu. MeTransapHd eMHPHIU, YHH KYUHDHII, OyOM-
HUHI WIAKJHHH Y3rapTHpHII Ka6H HIIJAap 3/]EKTP 3HePTHst TabCHPH=
Aa amajra OWMDHJAMOKAA. DyHnjaaft uHJapHH 3/eKTPOXuMusiBHi
9JIEKTPOTEPMHK B 3IEKTPOMEXaHUK ycyJa/aap EpAaMuia amaira ouiu-
puianu. ;

DJeKTPOXUMHABHH YCYJ &COCAH 9JEKTP TOKUHHHT XHMHABHH Tab=
CHPHIa, 9/IeKTPDOTEPMHK YCYJI SJEKTD HCCHKJHMK TA'bCHPHIra, 3JeKTpO-
MEXaHHK YCy/ 3ca 9JIeKTP MafJOH Ba 9JeKTP PpAa3pSAIHHUHI Mexa-
HHK TabCHpHra acocaanrad. Kyfuma 6y ycyanapHuHr alpumiapu
XaKuna Tyxrab yramus:

1. MucHH 103anam. 3DJeKTPOTEXHHKA CAHOATHAA CO@ MUC KYI-
Aa6 vuaruiaagd. CuM Ta#épaam yuyH MHC SHT fXIIH MaTepuat-
aup, Muc cumra osrusa Gowka MOALA apasauirad 6y§.ca xam Muc-
HHHT TOK YTKasuw xoccasapu &EMOHAAWMG keTagu. Muc Kyiuaaru
Aya GuaaH TOBaJaHAALH,
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Karra-xatra érou Gak éxu GeTOH BamHaJapra MHC KYNOPOCHHHHI
BPHTMACH TY/AHpUIAAH. YiapHUHT Xap KafAcucura XUMHsABHH TO3a
MHCJAH IONKA NJACTHHKAJAAp IaKJAHAA Taképaanrad Ba Oup-Gupura
napaJajen yJaHraH OMp Heua KaTOA, KaTOAJap opacura sca Gup Heua
anon (To3anaHMaraH MHCHAH KHJAMHFaH Ba ¥3dpo mnapajjen yaaH-
TaH KaJAHH DJACTHHKaJap) Tywwupuaand, Tok yTraniia MHC Kymnopo-
CH 3DUTMACHIAH aXpanub uYuKkKaH cod MHC Karoara ytupu6 Kona-
AH, 3HOX 9Ca 3PUHAM Ba aHON NJIACTHHKACH GOPraH Capu IONKajallas
au. Anomnaru Geroma apajsauManap BaHHAHHHT TyOura uykamu. Ka-
TOJ eTap/H Japaxaja KaJMH/JAWraHAaH kefiuH SpUTMajfaH uyuxKapul
OJIMHAAH. YHUHT JpHHra sca GOIIKA I0NKa MHC NA4CTHHKA TYIIHDH-
Aany, onka 6YAn6 KOAraH aHOA NJACTHHKACH YPHMra XaM SHCHCH
KyAuaanu. [lpouecc TyxToBCH3 KaBOM srtamu (152-pacm).

OJEKTPONUT yCyau GHJAH OMMHTAH MUC SJIeKTPOJHTHK MHQ
ACHuany,

2. MeranHu 3aHrjamjaH caKjaaul, MeTaaJ CHPTHIA IONKA OKCHA
napaanap XOCHJ KHMJAMII NMPOUECCH OKCH AJNAHTHPH I NeHUIANH,
By npouecc mabaym spurmanapra oau6 Gopuaaanm Ba 6yHna ox=
CHIIaHTHpUNAETraH 6yioM aHOA OY/iu6 Xu3MaT Kuaaid. AMoMHHUA
AICHTa; ANIOMHHHA CHM Ba Ly CHHrapu Gylomuaap 3/J1eKTPOXUMHSABUM
ycyana oxcuisiaHtHpuaaid. Bynna amomunuit cuptunu 0,01—0,1 mx
KaIHHAKWTHAA FANBUPAK OKCHI napaacd Komsaiad. By napna sanr-
7amra YHASMIH XamZa 3JEKTP H30.ALMA XOccaqapura ara 6y.aub,
KOHAeHCATOpAAp Acamja HHIIATHAALM,
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[image: image447.png]125-§. TaapBaHOTeXHHKaA

Meraan Ba metanamac GyOMJAp CHPTHra SJAEKTPONHTHK yCyJAa
‘MeTa/ i KOnJlaur npoueccH raJbBAaHOTEXHHKA Ael I0pUTH/IARH.
TaspBanoTexnuxanu pyc oaumu B, C. fxobu 1838 fuina xawod
KHJAH BAa YHH TeXHUK KUXATAaH Umaabd uyukid. [anbsaHOTeXHHKA
3JEKTPOXHMHA CaHOATHAA KEHTr K¥anaHuaand, ¥ raibBanocTerus Ba
raapBanomnacTukara 6y auuany.

FanbBanocTerua—OylOM CHPTHAZ MYCTAXKaM I100Ka MeTaJa
Konaama xocusa kuauwmwaup (153-pacm, a¢). FaabBanonasactruka—
Typau GyioMaap (MaTpuuajap) AaH KajiWH HYCXalap KY4YHPHLIAHP.

lanbpanoCcTerus Ba raJbBAHONACTHKAHWHI Gapua mpouecc.iapH
Ta/bBaHUK BaHpanapaa OGaxapuaaiu. 153-pacM, 6 Aa raabBaHHKA
UeXUHHHT YMYMHB KypuHulIy TacBupJaanrad. anpsaHoTexHuk xom-
JaMajap XOCua Kuadur taptubura gapa®, Oynaai# sanHauap kepa-
MHKA, CHDJAAHTaH uysdH, NMY/aaT, OpPraHuk IUMILAa Ba GolIKa Mmarepual-
AapiaH Acaqdlud MyMKHH. [[aibBaHOCTerus raJjbBAaHONJACTUKATA Ka-
paranja WuIAab YuMKapviuAa Kenr KYAJaHWAAlLH.

[anbBanocTerusina Taiép OyioMaap €xu spum dadpuKaTIapHUHT
Kappo3ua OapiOMmHCHHM OWHPHIN (6yIOM CHDTHHH pyxJauw, Kai-
Mufinam, KYprowuHJalWl HYad Guaau), MUIKANAHYBUH I033aAaPHUHT
eMHPHAHIIUTd YHAAMAHJUTHHY OIIMpUIN (XpOMJall) Ba MeTaal CHPT-
a8pra xuMosi-6e3ax napaosu Oepuul (HHKeAAdUl, XpOoMJani, KHMMAarT-
f6ax0o MeTa/a ap KomJaall) HilJapd amanra owupuaand. [anbBasocre-
rud aBTOMOOH/ICO3/MK/a, aBHAUMA, paLMOTEXHWKA, 3JeKTPOHHKA Ca-
HoaTuja, yii-pysrop OymooMiapd Wmjaaé uwugapuil Ba 6ouixka coxa-
JapAa KeHr KyJJaHujand. )

153-pacm, @ na YONHAKHY HMKEJ 3Ll NPOLECCH TaCBUPJaHTaH.

[asnpBaHOM/IaCTHKA HYCXacH oOJuHajuraH wmarpuua (OyioMm) Jaap-
HUHT TeCKapd CHPT/IapuHH TaiépJjam MeToanapH Ba 6yioM cupTura -
KON/NAHAJNTaH METANJHUHI aHYa KaJMHJWCA OuJaH rajJbBaHOCTErHsi-
dan dapx kuaaium. Matpruanap merana kM MeTanIMac MaTpHLA-
JapjaH, KON/aHaiHurau Marepuas (HycxXa MaTrepuaan) sca Muc, TeMup
Ba HuKeaaaH Tafiép/aaHann. MHC ranpBaHONM&CTHKACH AfHHKEE KEHT
tapKaJarad. laabBanonsacTuka acocaH, 6ocMaxoHasnapna, rpamnJaac-
THHK&/JaD YYyH MaTpuuanap Talépsaaimifa keHr Ky/a1aHugaiu,

126-§. daexkTp nafBanANaIl

[lafipanasam MamuHACO3/MK COXAaCHAA, LIYHHHTJCK, KYPHJHLI
HHAYCTPHACHAA eTaKUH TEXHOJOLHK mpoueccaapian GHPULHP.

X03Kp naliBaHAiall CAHOATH MAUIMHACO3/MK CAHOATMHHHT MYyCTa-
KHJ TapMoru xucobGsaHaau. By TapMmoxhHH AHala TapakkHit STHIUK
yuyH Gup Karop MacaJjajnapHu XaJ KuAauiu (MacajiaH, 3aMoHaBuit naf-
BaHAJJA Ut Mamnuanapu. na#Bannaaum annapamapnnnﬂr SIHTH KOHCT-
PYKUHAJADH Ba MaTepHal/iapH APATHLI) Kepak.

OaexTp €iln HCCHMKAMTHHH nNafiBaHAjaml Maxcaajapuaa xyajaau-
HHHT acocyniapu pyc oanMaapu B. B. Ilerpos, H. H. Benapaoc Ba
H. T. CaaBsinoBaup.
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153- pacM. a — raJIbBaHONACTHKA KYPHJIMACH,
6 — raJbBaHHKA UEXHHHHT YMyMHH K§pHHHIIH.

1802 #imana B. B. Ilerpos xaxouna OupnHud 6Yau6 rasnapia
SJEKTP PaspsAu XOAHCACH —3neKTP €fnnu Kawd Kuaau. Pyc uxTupo-
uncn H. H. Benapaoc 1882 finana Gupunun Gyian6 34eKTP TOKH &p-
Aamuaa MeTa/NapHd TYFPHAAH-TYFpH mafiBauagam Ba KHPKHII yCY-
JAHHH spaTAd., bup neua fua kefiun, 1888 huaga H, I, Crasanos
METa 1 91eKTPOoA OMJAAH NaABAHANAL YCY/AUHH HIUJAA0 YHKAH.
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[image: image449.png]154- pacM. Daexrp &fin 6unan
nafipaHjjam YCyJH.

H. H. Benapnoc Ba H. I', Cna-
BAHOB HXTHPOJIAPHHUHT aMaaufl
axaMuATH V3-Y3uRaH paBlI&H SIH,
6upoK wyHra xapama#, OxTa6pb
PeBOJIIOLHMACHTA Kafap MeTaNJapHU
YJAQIHUHT TPOTPECCHB SAHTH YyCy-
JAM  Kenr Kyananuamany. dagat
CoBer naBpujaruia nafiBanAjauI-
HUHT Oy YCyJH KeHT Tapka/lH.

ITafiBananam  npouecciapuHy
Ha3apUH XHUXATA4H H1a6 YHKHLI«
Aa  MaMmJaKaTHMHSHHHT  K{nJaa6
oaumnapu: E, O. TIlarou, . A.
JyavueBckudi, B. [1. Bosoraun Ba
GowKanap KaTTa.pots yHHAIMAAD,

Coser MHrTndoxusa xaxoH-
Aa Oupunun G6§aHG  MeTalNapHH 155- pacm. a, 6, 6 — aBTOMATHK
BJEKTP IUJAKJIN nafBaniaam, ¢pJoc nafiBaHajam cxemanapH.
OCTHAA mafBaHAAAII, KADOOHAT &H-

THADUI rasd MYXHTHAA Naf#BaHAN&UI, HIIKAAAHHII BOCHTACHAA NMafA-
paniiam, fud@Py3HoH naldBaHAJAIl CHHrapH IOKOPH YHYMAH nafi-
BAHLJAW YCYMIapH UIAA6 THKHJIH,

Benapaoc ycyanmpa 3jekTp €iu OuaaH nNadBaagiam CXeMacH
154-pacmaa kypcatuaran, Byuaa nafiBanasaHaaurad netaanap 3JeKTp
GaTapescH Kyr6Japuaan Oupura yTiasruu GuiaH yaasrad. Darapes-
HHHT HKKHHYH KYTOHTa KYMHD CT€pKeHb XaM LyHAa# YTKasruy GH-
aaH yaaurad. Kymup ajexrpol Oujan MeTanl jeTajjap . opacuia
anekTp éin xocun 6yau6, 6y €i netaanapuHunr Gup-Oupura y/aaHa-
AUraH YOKJapuaard METAJAHH SPUTraH, ¥Yaliurad Metain Aeb ata-
JaJuraH MeTa/J CTEepPXKEeHHHHT yuu €ff anaHracura TyTuO TypHJArad.
daexTp éiinna 6y mMeraan crepxeHbp 3pH6, yJaHaaurau Aerananap-
HUHT UOKHHH MeTalJ TOMYHJapH TYaAuprad. Merann cOBHO KOTraH-
JaH KefuH, AeTaandp sAXJUT OYAHO GHpJAaIIrad.

1891 finnipa H. T, Caasaunos Kawd STran ycya—MeTalJapHH SJIeKTp
Guaan puTH6 KyHWI ycyau aManja kyn Kyananuaauras OFJanu.
By ycys anon pOAHHH JTafAMraH METANJHH 3AEKTD TOKH OuJau
PpUTHO, yJAaHAAWraH AETAJIAPHHUHT 103aCHra KyHHWAan uOOpaTraup.
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CoseT uHXeHepJapu Ba oJaMaapu Ef Guaad nafiBaHaIam ycyJ-
AApUHH aHYa MykamMmaaaamTupausaap. Macasan, cyB oCTHAA 3/1€KTp
Ousan nafipaHgnam ycyad Hmia6 YHKHAAK Ba 6y YCY/A KypHAUMI-
JapAa KeHr KY/AJanu/JMOKAa. DAexkTp OW/IaH nadiBaHAMAUIHMHT Ky
NPOXECCAApH XO03HDP ABTOMATAALITHPHJrAH.,

Ba épraMuna mafiBanafam OunaH GUp KaTopla TeXHHKAaAa KOH-
TakT nmafBaHAsanl yCYJAH XaM KeHr KyJaanuaanu, By ycya 6unan
nafBaHAAIIAA Y/aHAAMraH JeTaJnapA8H KyYJau TOK YTKasuaaau
(155-pacm, a). SIxwmu KoHTakT GyaAmacanrH caGaG.au, NaiBaHANaHA-
JAHTaH jpertanjapHuur Gup-Oupura Terub Typras XKOMHAQ 3aHMUPHHUHT
KapLIMJAMIH XKyda Kyn 6yJaanu, Tox erapiad OyJarasfa myHaan kym
HCCHKAMK YHKAJIHKH, NeTaNNapHuHr Gup-Gupura tern® TypraH »xofi-
JAapy oMmaidny, arap Oy nerannap Iy XOJAa KaTTHK KHCHJ/CA, YJaap
Gup-Gupura yaauub KoJanu.

155-pacm, 6 na HyKTaBHHl KOHTAaKT na#sangnauw, 1565-pacM, 6 na
BCa POJIMK/M nafiBaHjJall KYpcaTHJATaH. :
. Konrakr nafiBanaanam yCyau COMMIITHPMA KapLIMJAHIH KaTTa 6.1-
ras MeTaJnapmu (HMKeab, TaHTad, MOAUGIHEH Ba Wy KaGuaapHH)
hafiBannawga Kyn KyaIaHuAany, ,

Xosup CCCP na nafiBanniami TeXHHKACH XXyJa PHBOXJAHIH.
CyB ocTHaa Ho3uk nafiBangnaur uwjaapy 0446 GOpuAMOKHA Ba XaT-
T0 KOCMOHABTJIAp KOCMOCAA XaM naiBaHANall MIUJAPHHH CHHAG Kyp-
Busap.

XIV BOB. 9AEKTP BHEPTHA XOCHJl KWJIMII, Y3ATHIL BA
TAKCHMJIALI

127-§. HccHKauK 9JeKTp CTaHLUsA A PH

BHeprusiHUHT MabJAYM TYpH 3JEKTD SHeprusra aiJaHTHpHIUIIH=-
ra k§fpa sjexTp CTaHuUANAD acecaH Y4 TPynmara: HCCHKAUK, THAPO-
9JeKTp CTAHLUAJAPH Ba aTOM 3JEKTPOCTaHIusIapura OfuHamy.

Uccnxauk saextp craHuuanapuia EKHAFHHHHT EHULI HCCHKJIUIH
9/EKTp sHeprusra adaaHtTupuianu. By ctanuusasap ¥3 uasGaruna,
6yr TypOuHaJdH BA WuKH EHYB JBHTATE/JJIM CTaHUMAJAapra Gy/auHand,
ByF TypGuHa/N CTaHUMANAD KEHI TapKajarad.

Hceukmuk-6yF agextp cranuusgapuia (156-pacM) &xuaruHuur
FUMUABHHA 3Heprusick 6yF KO030HJAphWAa OYFHHHI KHHETHK SHEprus-
CHra aiilaHanm, cyHrpa Oy sxeprus TypOusa OuJaH YMyMMH BaJra
|y pHaTHATAH TeHepAaTOPAA I/EKTD 3HEpruara AafAaHul, CTAHUHSHHUHT
TAaKCHMOT KypuaMacu IHuMHaiapura Oepuiaau. Typ6uHana ¥s uuiu-
HH Oaxapub 6yiran 6yr oxap CyB GHJIaH COBMTH/IAAMTaH KOHIAEHCA-
,TOPra KeJIaiH Ba HCHraH KOHAEHCAT HCCHK CYB TAP3HOA KO30OHra
' xafitanu., Mccukank snextp crauuus (TILL) aapra snextp sueprus-
 AaH TamkKapu, OYF Ba HCCHK CyB Tap3uja MCCHKJIMK XaM umnab 4u-
| Kapuaanu. By xosnna Typ6unana ¥s umunu Gamapu6 Oyaran OyF-

' ldH MCHTHMIN TAPMOKJIAPHAA €KH CAHOAT KOPXOHAJNAPHAA TEXHOJOTHK
. poueccsapaa dofinananunanu. Llysuur yayn TILL napuuur suep-
retuk gofinann nm KOIQPHUHMEHTH KOHAEHCALUHOH SJEKTp CTaHUHMA-
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MapUHHKHAAR XaMMa BaKT 1IOKOpH Gyaanu. MabayMku, KOHIEHCa-
LHOH /I€KTD CTAHLUANADHAA HCCUKIHK SHEPrHACUHUHT OGP KMCMH
KOHACHCATOP/IAPAA COBHTYBYH OKAp CyBra Gepuaajn Ba Xey Kaupai
dofiza Gepmaizu. ”

Mukyu €HyB NBUraTeMIM HCCHKJIHK INEKTP CTAHUMANADUAA BKUJI-
FUHUHT ABHTATe b LUMAHHIPHAR €HHII NPOUECCHAA VHHHT XUMHSBHH
SHEPruscu GeBOCHTAa MEXAHWK IHEPrHAra Ba IWIYHAAH CYHI' reHepa=
TOPAA BJEKTP SHEpPrusira aiijanan.

KIICC XXVII cpesnu maTepuannapuza opranux €KHAFH Ba AAPO
EKUAFMCHAA MULJAfiguran acocan, Kyuam TIL[ Jap, UCCHKJIHK GHJIAH
TABMHHAARAUTAH aTOM CTAHUWAAAPH Ba KaTTa-KaTTa KO30HXOHaJap
KypHIl XMCOOMra MCCHKJMK GHJAH TabMHHJAALINK RHAAA MapKas-
JAaWTHPUII TabKUAJAHrAH,

HMccukank aaeKTp CTAHUMACH UCCHKAMK ABuraresiapu, 6yF Ko-
8OH/IAPH, GYF TypGHHANADY, HUKH EHYB KYpPUIMAJIapPUAAH ubopar 6y-
Aann. Ilapoutra xapa6, WCCHKIMK ABMraTeiuia ras, KyMHp, MasyT,
TOPY Exunanu. MCCUKAMK BNEKTP CTAHLMSACH MKKHTA Oy uuanu; KoH-
ACHCALUON 3/EKTP CTaHUMACHrA ((PaKaT 9MeKTDP SHEePruscH X0Cua
KHJalH) Ba UCCHKJINK 3JekTp Mapkasn (TALL) ra (yHna aaekTp smep-
THA XOCHJX KUAHHALH, HCCHK OYF BAa HCCHK CYB WIUIAG YHKapuiamu).
Hccukauk snekTp craHuuscH aroua 31eKTpP cucremanapra GupJaaul-
THDPHJIHILM €KH AJ0XMAA HUIIATHAMIIA MYMKHH. |

Byryuru xynga pecny6aukaMusuutr TOILKEHT, daprona, Kysa-
colt, Anrpen, Taxuarow Ba GowWKa Waxap xamia oGaacraapuna 6up
HEUa HCCHKIMK 3JIeKTD CTAHUUANAPH H1a0 TYPHOAM, AHCH CTAHLHA-
Aap Kypuamokna, Towkent TI'P3Cununr kyssatu 1920 Munr xBr,
Cupaapé TI'PICunuur KysBatd 4 wman. 400 wmunr kBt. Xosupru
BAKTAA KO3OH arperatiapuia €KuAFHHWHL HUII NPOLECCTAPHHU KO-
SOHHHHT CYB OH/IaH TABMUHAZHHIWHHKA GOWIKADHLI, TOK KyYAaHHIUH
Ba HaCTOTacHuu POCT/IAW T§Jia aBIOMATAALITHPUArAH,

OHAMIMKAA UCCHKAUK DAEKTD CTAHUUAIAPHAA KYUAH 3HEPro6/IoK
cuctemacu (200, 300, 500 Ba 800 muur kBT) KyaaauuaMoxna. Yuna-
ra Gyruuur Gocumu 240—250 artwm, TeMmneparypacu aca 550—560°C.

128-§. 'mapossexTpoctanuusiap

Funposnexrpocrannus (I'AC) Japia reHeparopiapHUHl POTOPH-
HU aRJAHTHDHII YUYYH TYFOH BOCHTACHAA KYTapu/araH CyBHHHT 3Hep-
ruficufian govinananunanu. Byaapna saektp reHepaTopJIapHUHT [O-
TODPHHM THUADABJHK TypOuHanap ainautupau. I'DC JApDHHHT KyB-
BATH TYFOH BOCHTAacCMIA XOCHJ KHJUHTAH CyB CaTXJ/IADHHHHT afupMmas~
cura (Gocumura) Ba Gup CeKyHAua TypOHHA OpKa/Nu {Tafurad Mace
cacura (cyB capdura) Gor.uK.

I'SC na sueprusinuur 6up TYPA3H HKKHHYM Typra afJauuil cxes
Macu 157-pacM, @ pa xypcaruaras.

Funpocrasuusnapunnr acocui arperataapu ruapoTypbuHa Ba
S/CKTD re€HepaTOpHAHP. ['€HepaTOPHHHT Baau ruapotypbuna 'ganu
Ouran ryrawripuaran Gfnamn (157-pacm, 6). * - il

Yabexucronna Gupinin [AC 1926 fuaza Byscys kanantuma Ky-
13—2230 : 199
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[image: image454.png]puaran. 1933 #fuana Konupusa, 1936 auana Bypuxap T'dCaapu uu-
- ra Tympuarad. 1940—41 duanapaa Komcomoasex (xosupna Jloru-
HoB HOMau) Tosoxcol I'SC napn Kypuaran. 1943 fuaza Oxtena ma
Oxkosok-1 I'ICnapu, 1946 #unna OxkoBok-2 T'SCH wumra TYIIH-
puaan. 1948 fiuana Cupnapéna xyssarh 126 muur kBran dapxon
I'3Cu kypuau6, ¢oiinanannura Tonmupuand. ¥pra Ocué cys 3uep-
rus pecypcaapu xuxatunan CCCPaa ukkuHuH Ypusaa typaju. Yup-
unK Aapécuna Yopsok,. Hopun napénapuna Tyxtarys TI'3Caapu
Kypuaau. Hopsox I'SCu 2 mapa.xBr-coar ap30H 3JEKTP 3HEprHus
Gepuuwn OusiaH GHp Katopaa 465 MuHr reKTap €epHH CYFopHiLra
umMKoH TyFAupanu. Hopak I'9Cu 11,64 mapa. kBr-céar NEKTP 3Hep-
rus Oepanu, xamaa Toxukucton Ba ¥Yabekucronsa { man. 300 munr
ra epHH CyrOPHLIra HMKOH 6epaju. ,

X03upru BaKTAa CYBHHHT 3HEPrUACHAAH acocaH KaTTa THIAPO3JIEeK-
Tp CTaHUMANAD KypuIl XHcOGHra dohnanranuiMmoxna. KpacHospck-
Bparck, Casino-Ulymenck, Yers-Uanm I'SCnapn Ba Gowxa I'2Cnap
MaMJIaKATHMUSHA 3JeKTP IHEprus GuaaH TABMHHJAWAA KA1Ta pPOJb
Yinatnau. 157-pacm, & na- Llumasuck THAPOIEKTP CTAHLUUSACHHURT
TAWKH KYPUHHMINY TACBHPAAHTaH. :

129-§. Atom saektp craHumsnapu

ATOM 3/1€KTp CTAHLHMACHHUHT PEAKTOPHAA aTOMHHHTL napyaJaHuil
peakuuscu conup G6ynanu. By peaxuusaa xocua Gyaran xyna at-
Ta HCCHKJMK GHDHHYH KOHTYpAaru cysra Gepusiapu, 6y KOHTypxa
6up Heua atMocepa GOCHM OCTHAA CYBHHHT Temnepatrypacu 300° C
raua Kytapunanu. MCCHKAMK aamawTHPruuga 6Y MCCHKJIHKIAH HK-
KHHYH KOHTYypHaru CyBHH Oyfra aiaantipuw yuyH dofilananunanu.

Byr TypGunacuna 6yruunr ‘sHepruacu mexaHuk 3Hepruara, Me-
XaHHK SHEPrusA 3Ca reHeparopia 9AeKTP SHepruara afiaHamu.

1954 #inana Ayuéna Gupuuunm 6¥in6 CCCPna Kyesath 5000xBt
- GYArax aToM 3J€KTP CTAHHMACH WIUra TYILUIHPHALH. ‘

3 ATOM 37eKTp CTaHUMAMAPUAA ATOM PEaKTOPNAPHHUHT TYPT THIH
KYAAAHUAQAH.

1) cys-cyBau (6yuna CyCafATHPHAraH MOAJa YpHHAA ONXHE CyB
HMAATHAARH);

2) rpaput-cysau (CyB HCCHKIHK SATYBYH, rpadut sca cycafls
THPYBUHY;

3) orup cysau (OfIuAl CYB UCCHKAHK SATYBUH, OFHD CYB 3Ca CY=
CalTHPYBYH);

4) rpadur-rasau (ras MCCHKAHK 3ATYBYH, rpadur 3ca cycalitTHe
PyBuu).

CCCPaa, acocan, cys-Cysan Ba Trpadut-cysau peakTopJaap Ky-
pHaran, )

Xosupru Bakraa 440, 1000, 1500 MBt KyeBatau peaxkTopsap Ky=-
pHAMOKHA. : A '

ATOM 31€KTP CTAHUMACHHHHI CXEMATHK TY3HAULIN 158-pacm, a, 6
JapAa KeJTHPHJTaM,

15* 495



[image: image455.png]130-§. MarHHTOrMJIpOJHHAMHK TeHepaTop (MI'AT)

MarHsuTOrnIPOAHHAMHBK TEHEPATOpP SHEepreTHK Kypuama G6§iuG,
yH/[A 3/eKTP TOKH XOCHI KHAHII NPOUECCH 3/EKTPOMATHUT HHAYyK-
uus Xoaucacura, sibHu METHMT Mafnon Kkyu uHBHK/IADHHH KecuO
yTyBun YTKAa3ruuAapAa TOK XOCHJ GYaMIIHra acCoCAaHTaH. ['enepa-
TOpAArH Mul JKMCMH  §TKASTHu, 3JEKTPOJHT, CYIOK MeTainap &xu
171a3Ma (MOH/JAHTaH ras) OYAHIIE MYMKHH,

MarsuToruipoAHHAMHK reHepPaTop MarHuT ManJOoHAA XapakaT-
JAHAMIaH WU KHCMU: CYIOK 8KH TasCHMOH 3JeKTp YTKasyBHH My-
 XHTHHHT 3HepPrHACHHH GEBOCHTAa JMEKTD 3Hepruscura ahJaHTHPanH.
DilekTp YTKA3yBUH MYXHTHUHI XapaxkaTH MarHMTOTWAPOAHHAMHMKA
KoHyHaapu GuaaH udogajauraniury yuyH OyHIa# SHEPreTHK Ky-
pH/IMA MaCHHTOTHJDOJAMHAMHK reHepatop Ae6 artanaad. ByHnai re-
HepaTop 60IIKAa DHEPreTHK Kypuimasiap, MacalaH, TYDAA reuxepa-
TOpJApAAH DHEPrHAHH GEBOCHTA 3JEKTP SHeprusra aianTupuG6 Ge-
prwn Ounan dapy Kuaand. MarHMTOrHAPOJUHAMUK FEHEDATOPHHHT
Wiljal OPHHOUWNK KyAWmardua:
¥ Monjguran ra3 (N/asMa) OKHMHM MarHHT MaflOH Ky4 YM3HKAapH-
ur %&cu6 yramm (159-pacy, a). TlnasMa OKUMHM KHHETHK SHepras-
CHHUMHT Kamafiulu XucoOura - TAllKH Harpyskaja 9JeKTD SHeprus
xocHa OynanH. .

(2 Tawku 3aHXKHP KAPWHAHTHHA R, Ba A, A, 3/1eKTpPoAsap OpacH-
zard MUKM KapuiuKkHu R, ne6 OGearuaaiiuk. Dy xo/ama MarHuto-
ruapoauHaMuK resepatopaard tox OM KOHYHHra Kypa KyAuaaraua

udo nanaHafu:
rx. 1 U

- T RAR
Arap 6apya KaTTaJHKA3PHH CH' cucremacyna HPOAANACAK Kyu-
JaHuil Ky#uaarura Tedr G6yaaam;.
: U=vHd
Gyuna d — Beprukas Gyiuua n/rasma OKUMU GaNaHANHTH, U — OKUM
Teaauru, A — MarHuT Mainox KY9AAHTAHAHCH.

Hecunaux an-
Mawmupeuy

158- pacM, 4. ATOM 3JEKTP CTRHUHACHHHHT TY3HAHW CXeMacH,
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159- pacM. @, 6 — MarHHTOTHAPOAHHAMHK ]
TEHepaTOp CXEMACH.

Maruuroruaporeseparopaap ouHK éxu &nuy uuka 6yinua wimsa-
WK MYMKHH. 109-pacm, 6 Xa ouny uukana wwJadauran- MCIT Huar
CXeMacH KeATHPHJIraH.

Hw xucmu cyioK 6yaran MIJAI na sjexTp SHEPrHsHUHT TreHe-
PalUAJAHUIE Lespid yarapMac TemnepaTypajard 3MeKTp yTiasyBud
CYIOKAMK OKHMH KHHETHK EKH NOTeHUMa] SHePrusiCHHUHC Y3rapHIu
xucobura coaup 6y¥aanu. :

MarsuToruApoAMHAMHK FeHEePAaTOPHHHT GOlIKAa reHepaTopaapiaH
acocuit ad3aaauMrd IIYHAAKH, YHAA HCCHKJIHKHM OGEBOCHTA 3/EKTD
sHepruara afNaHTUpafuraH XapakarTJaHyBYH KucMmaap Gyamaiau. By
9ca M JKHCMHHUHTD GOINJIAHFHY TeMIepaTypacHHH KEeCKHH Y3raprtu-
puill - uMKoHUMHM Gepanu. Hatvxana aaexktp cranumsHuHr Qolinairu
nul ko3dduuuenTn opraiau.

Arap MIAT nan xefinn opanit TypGoarperariap Kyduaca, yHaa
GyHmall 3HEpreTUK KYPUAMAHUHT YMYMuil Maxkcuman doipamm um
kozdpuuuentn 60 % naH opTHK Oyaanu.

MarHHTOTHAPOLHHAMUK TeHepaTop/apaan I0KopH KyssaTau (500—
1000 MBT) 3nexTp sneprus OAMHHOrHHa KOAMa#, OaJkH YHH LIYH-
Iafl KyBBaT/AHM OomIKa 3HEPreTHK KypHaMma Giokaapu Ouaan Kjwub
HUNATHIL XaM MYMKUH.

131-§. BaeKkTp SHEPrHAHH y3aTHIN BAa TaAKCHMJaM

dnexrp ysamfu JHHHSAJADUHUHT KYUIAHHIIH YTKA3THY MaTepuas~
Jap uaGxkH OGopuua KaMm caphiaHaauraH Ba Y3aTUIM HApXH ap3eH
6V "TAHM X0JA2 DHEPrusA SHr KaM ucpod OHaAaH y3aTHJAAMraH KUAHO
TaUAAGHALH. \

Yu azanu JHHHA OPKAAH y3aTU/JIaAUTaH KyBBaT KYHHEArura TemT
Oynagu:

P—=V)3Ulcos .
Cumaapraru gyeeaTt ucpodaapu: - - ¢

AP =31R =3 3\3‘;7"3

[y

GyHAA p— CHMHUHI COMMMITHDM3 KADIUHJMIH; [ — CHMHUHI Y3yHAH-
rit; S— CHMHHHT KYHJaJaHr KeCHM 03K,
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[image: image458.png]Arap ucpoduap KyesaTHilM y3aTHaaéTran KyBBAaTra HucGatau npo-
ueHTaspra udonanacax, '

AP 100 0 = 3ol - V3ol

p Sy 3—Ulcosq$ SUcos o

- 100 %.

By ngonanas kypunasuxm, yaarunaérran KYBBAT Ba 3/IEKTD 3Hep=
THA y3aTHMAAWran Macoda opTrania, SHeprus HCPO(GHHM HeKaar
YUYYH KYUJAHHIIHM ODTTHPHUI KEPaK 3KaH.

Maxannuit axamustra sra 0y/aran IOKOpH KyBBaT/M CTaHLHAaD
3,6 kB kyusamumna wwaainu. By xonna SHEPrUAHHHI OMP KHCMH
CTAHUMALAH TPAHCHOPMAUHMACKH3 XYIAM WMYHAAH HOMHHAJ KYUJaHHILI-
i 1OKOPH HCTEBMONIYHIAPTrE 1060pUAAAM. DHEPI HAHKHT KOJraH KUCMH
TPaHCOPMALUSIAHTAHAAH KeAHH TapMokaap G6yiiia6 127, 220, 380
&ku 500 B KyuasHumina ucTenMONUHIApra y3aTHAany.

Hcrebmonuniap axuuuaa xolaamran Maxalimii axaMmaTra sra
OyAraH KHYHK KyBBATAM CTAHUMAJAD HCTEBMONTM OHJAAH OHD XU,
220 — 380 B xyunranmmsapaa mmiaffiu, SbHU 3HEprus Tpaucdopma-
UMANAHMACAAH V3aTU/ANK.

I'PIChap Ba xucman TAL| Y
Jap  3HEPrHACHHH  y3aTHuIAa
3HEPrusi HOMHMHAJA KYYJAHHHIH
10 — 15 kB 6yaran reueparop-
JapAad  Ky4yaHTHPYBYHM Tpanuc-
¢dopmaTopan noACTaHUusAApra
ysatuaamu. TloAcTanuusaapaa
Kyusaanum 35—110—220—330 —
500 B raua xyuaiitupuaranaas
CYHF 3SHEPrusi I0KOPH BOJbTAH
Y3aTUW JIMHHACH OPKaNH HCTED- r
MO/AMHAAp  KOWnawWran pafox- {
/Aapaard naCanTupyBYd nOACTAH- i
unsanapra ysatuaanu. Cyurpa {
3Heprus TapMoK Gyfiaab 6—10 [
kBuu 220—280 B raua nacaiitu- =
pysuu  noAcCTauukanapra, Oy
NOACTARUUAAApAAH 3ca 220--280
B kyunanumaa ncresMonunnap-
ra OepHaaly. :

160 — 161- pacmaa saextp -
SHePrusHHd y3aTHll Ba TAKCHM- !
Jaul cXeMasapu KypCaTH/AraH. }

L

Negenangmin/a)
J-ldxﬂw S

162-pacmaa 3eKkTp sueprus-
CHHH CTAHLLHANAH SHeprusa HcC-
TebLMOAYUAAPUTr]a ysa'rmu Ba Tax-
CHMAAIN NOACTAHUMACH TaCBHP- 160- pacu. daextp sHepruscAmm
JAAHTaH. YaTHIl Ba TaxCHMJAAI CXeMacB.
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162- pacM. DaekTp nopcTaHuHsCH.

132-§. Y3rapmac TokHu Y30K Macogara ysaTuu

M. O. Hosuso-Io6posoabckuit SJeKTP 3SHEPrHACHHH y30K Ma-
codanapra ysaruw cxemacuud 1897 huazxa XanKkapo sn1eKTpoTexHH-
Ka Kypra3MacHia HaMORMLI KUJraH.

DJeKTD SHEPrUsiCHHH Y30K Macodanapra ysaTHIIHHHT SHT MCTHK-
Gonnu ycyaH ysrapMac TOKAaH ¢oitnasanumanp. ¥arapmac toxaan
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[image: image461.png]dofinanannsanural 3JEKTP Y3aTHUI JHHUAAADH afiHK Yma YTKasrKy-
AAPHUHT Y3WAAH KYNPOK IHEPTHA y3aTHira HMkoH OGepaau. Uyrku
yTKasruyjap opacHAarH Ky4Y/JaHUI $3rapyByaH TOK JMHHACHLATH
KYY/I2HHIIHUAF aMIIUTY JACHra TeHT KHIHO OMMHHILK MYMKUH, Bydnax
TawKapu ysrapMac TokAaH ¢ofilananuarasna NHHUSHUHT HHIYKTHB
KAPUIMJIUTH BA CHFUMH OWJIAH OOFJAMK O¥jraH KHHAHHYUWJMK/IAD XaM
¥3-y3unan 6aprapad 6y.aand. By, afiHuKCA, 9/1€KTP IHEPTUACHHH V30K
Macodanapra ysaTHWAZ MYyXHMIUD.

DeKTp IHEPrusiCHHY Y3rapMac TOK BOCHTACHAA ysarumaa, 3NEKTP
CTaHUusIapHAard TeHepaTopiap H/iad 4YHKAapaiuras ysrapysuad
Kyu4/JaHnuul aBpaa Tpanchopmaropaap €pramuila Ky4adTHpHIaLu, CYur-
pa Maxcyc KypuJaManap (uHBepTOpJaap) €paamuia yarapmac KyuJa-
HHWICE alNaHTHPHJAAAH. DJEKTP Y3aTHll JHHHUACHHHHT OXWpHAa ¥3-
rapMac KywlaHull fHA Y3rapyBuaH KyuJaHHIUra afJaHTHpHAALH,
cyHrpa tpaHchopmarop épraMuna KepakJM KaTTaJHKKA TYLHDHAAJH.

D/1exTp 3HEePTUsACHHU Y30K Macogasapra ys3aTdiuha y3rapMmac TOK-
AaH QoiAanaHKIl SHEPreTHKJAP YUYYH KaTop KyJaHaukaap aparamu:

— 3JIEKTD 3HEPTHACHHHM Y30K Macodasapra KaTTa KyBBaraa ysa-
THII MYMKHH;

- yerapaJjanMaras Macodana xaBo Ba KaGelb JHHHAJA2PHHH
YTKasSHII MYMKHH;

— Y3aTH/IQJIUraH KYBBATHH POCTJll OCOH/AIIANH;

— KysBati 750 MBT ysrapmac tokhHu 650 kM Macmbara KyBBaTH
1500 MBT 6¥sca, 500 xM ra ysaTuli MyMKHH.

133-§. Jlunust Ba TapMoxaap

DNeKTP IHEPrusiCH HCTEBMOAUM/IAPra CHMJIAD CHCTEMACH OpPKaaH
ysatuaanu. Arap cucrema TapmMokJapra GyauHmaran 6yaca sAeK TP
AHHUANAapH AeG, TapMoxJaapra Gyannran Oyaca, 3/.exTp Tap-
MOKJapH Ae0 IOPHTUNALH.

Kyunannmaap katraanrura kypa JuHHA Ba TapMOKJap HKKHIa
6yunanu:

kyuaanumu 1000 B rava 6yJuran Junus Ba TapMOKAap;

kyuaanumu 1000 B man opruk 6y.ran snnus Ba TapMmoxaap. 161-
pacMia IOKOpHM KYUJaHHII JHHHACH TACBHPJ/AHTAH,

- Basudacura kypa TapMOKJaap HKKura OY.uHanu:

1. Dueprus yaaTyBuH tapmoksap. 2. TakCHMIOBYM TapMOKJap.

OHeprus ysaTyBUH TApMOKJIAp SHEPrHfAiHH CTaHUHMA E€KH MOJCTaH-
IHs/apAAH TAPMOKHMHT DHC MYXHM y3easapura ysaTald. OIJeKTp
SHEPrUsiCcH TAKCHMOT Y3eA/apHIaH HCTebMOJYHAApra I0GOpPHJaLH.

Jluuuaaap (TapMOKJ/ap) XaBO JAMHHAJNAPH, €p OCTH JHHHAAApH
€xkn xabennap Ba HYKH Y3aTHII CHMJapura GyauHamIu.

XaBO JIHHHAJNADUTA €p OCTH JHHUAJAapWra Kaparaujia o3poy MaG-
Aar cappaanany. XaBo JHHMAJAPHAArH WIHKACTIAHraH XXOAJAPHH TO-
nuI OCOH OYAraHH yuyH yJaphan ¢oiinananuil xaMm KyJaah 6yaanu.

XaBo JMHHANADHAZ AJIOMHHMA, n§1aT-aJIOMHHHH EKH MHC CHM-
aapnay ¢ofinananunaan By cumaap Meransa sa reMup 6eTOH TagHY-
MauTajapra OCHJArag ocMa u304ATOpJaap €pAaMHAd TOPTHJAAAH,
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[image: image462.png]Ep ocru smunanapu — axosucn suu xofinawran laxapaapaa, ca-
HOAT KOpXOHA/NapH Ba 3aBOAJNAP MYHIATH TapMOKJapJa WINJIATHAAAH.
Ep octv snuuusnapuna Kabessapaan QohaanaHuaagy. Ka6eanapna
TOK/JI4PHH H3OJIALHANOBIM Marepuan cubatnia Moii-Kauudoap Tap-
KHOMM Moana WHMAMDHUATAH Kaleab KOFO3M, KeHHHrH BaKrTaapaa
5Ca noausTHNeH Huliatuadan. 10 kB rawa kywsanuwmra MyJKaANaH-
raH KOFO3 W3OJAUHMAIH Kabeanap Kynaab HLAaTHAILM.

MamaakaTuMusuuHr 6up KaTop paHounapuaaru 9JEKTP CTaHIHS-
J1apH I0KODH KYUNGHHIIA Y3aTHUW JHHHANADH BOCUTACHAA Oupaaui-
THPHAHG yMYMHI 9/1€KTD TapMOKJapH i03ara KeATHpHJAraH. ¥Y.aapra
HCTCBEMONYHIEP 9%:5: uaapu. Bynpan Oupaawmanap sHepro-
cucrema nel atatanu. HeprocucteManap spranaGku Ba keukypym-
Ty nadraapra sHepruagan QoRAANARMWIAA 103ara KeJajuran ,muk*
HArpysKa/lapHH TEKUCAAWra HMKOH Gepafiu. DHeprocHcTeMa HCTeh-
MOJuu/apra, Kaepaa xoHaauran GyJaMacHH, TYXTOBCH3 IJEKTP 3HEP-
rusacH 0epu6 TYPHAHILMHEH TAbMMHAAHLY, Xo3up Coser Urtudoxu-
HHHI LesApau 6apya TePPUTOPUACHHH GHpJALITaH 3HepreTHK CHCTEMA-
Aap SHeprus Guaam TabMmuuaamokiaa. CCCP nuur Espona kucmuaa
SlroHa sHepreTUK CHCTema Wmnab Ty pus au.

OHepreTUKAa TAPAKKUETHHHHT SIHCH GOCKHYHAA IFOHA I0KOPH Ky4-
J@HHIM TAPMOFH €pJamMHAa 3HepreTHk CHCTEMaJap MaMJaKaTHHHT
Sirosa sHepreTHk cucremacura Oupaamrnpuaany.

XV BOB. 9JIEKTPOHUKA ACOCJAPH
: mwa. §. daex:pon acGodaap )

‘DNIEKTPOHHKA BaKyyMAa, rasnapaa Ba ApuM  §TKasruuaapaaru
SJEKTp TOKM XOAMCACHra acocsadrad ac60GJapHUHr WA NPYHIU-
NHHK, Oy ac600JapHAHr TY3WIHIIMHM BA MULAALIMHH ypranazu. By
ac606aap dacocaH yu rpymmara SJE€KTpOH-BAKYYM acGobaap, uou ac-
606sap Ba ApUM YTKa3ruu.u ac6o6.apra 6¥aunanu.

DaekTpon ac6obaapaa ToK XoAucacH 3/IeKTPOHJAD XapakaTara-
FHHA GOFauK 6Yaub, Oy ac6o6aapna SJeKTPOHMADHHHT aManna ras
aTOMJapH OWJIAH TJKHALIMACAMIMHE TABMHHAARAMCAH I0KOPH BAKYYM
Gynanu. Bynnait ac606.aap Fpynnacura 3JIeKTpoH Jamnanap, 6ab3u 6up
¢doroanementaap, SAEKTPOH-HYP TPyGkanapu Ba GomKajap Kupaau.

DuexTpoH ac6oSaap Kam KYBBATIH TYFpUAaruunapiaa, ky4adTup-
fu4.13paa, reHepatopaapaa, IOKCaxK 4acCTOTaaW KaGyJ KHJum Kypua-
Ma/llapnia, aBTOMAaTHKa, TeJeMexaHHka, y/Auam Ba XHCOGJAW TeXHH-
KacH cxeMmanapuia KeHr KyJ/IaHHAaiH.

Y, 185-§. HKKH SaeKTpoisn SaeKTpoH aamma

VIKKH 51€KTPOANH 31€KTPOH J1aMINa AHOL — HKKHTA METANA 3AeKT-

164-pacmaap). 070 0 v : oo
Bannouna Bakyym xocun Kuamsaau. Jlamnammsr 9/eKTp ¥TKa-

PORM Gyiram MeTana, KepaMux €KH WHMA GaaTOHAAH uGopar (163,

, Y P IS I N
; «

SYBUAHIHTUHH TABLMUHAAALMIAH SJAEKTPOHAAD KAaTOANAH yHHU IOKOpH
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[image: image463.png]TeMnepaTyparaya KH3AWprauja axpanng
yuKanu. Karon 6arapesinan éxu Tpancdope
MaTopiaH Tok Oepuaraiia KH3HHAHW.
Kusdray MeTaanjan 3JeKTPOHJIapHUHT
YUHKMLI NPOUECCH TEepMO3JeKTPOH
samMuccus jae6 atanajw. '
Byunan Tawkapu, MHTEHCHB 3JeKTP
MafiJoHH GHJAH XaM KaTOAMAH 3JEKTPOH-
J1ap YMKapull MYMKHH. MeralanaH 3/eK-
TPOHAApRH ypuO umkapura Koxup Oya-
rai MaliOHHMHT KyusaHrauiurn 1 cm? ra

163- pacu. 164-pacy, OMP HEYa MHJIHOH BOJIbTAAH TYFpH Ke-
UKkKH  3.1eK- a, 6, sagy. Bupok, MafJOH KyuYnaHTaHJIUTH HACS
, sjlréoiwga ZHOAHHHT . 6aTaH KWuyuk Gyarania Xam OUpMyHua aB=

K

Pt LapT7®  703/IEKTPOH 9MHUCCHA (TyHHENb shdexT

TAmKHA 2.7 — smuccuscu) 6yaanu.

KYPHEHILH; KH3AMPrHY dMuccuauHHr 6apua TypaapH TYpJH

. Haxsn’on 9JeKTPOH ac606sapaa Kyasanuiaiu, Ou-
— KaToj,

POK GOWIKAPUAKLIHK IHT Kyaald GyJaran Tep-
MO3JEKTPOH 9MHCCHANAH KeHr ¢o#inana-
HHJIAIH,

JlaMna xkatonuHW TOK ManGauHMHr MaHpuii KyT6ura, aHOAHHH
9ca Myc6aT KyT6ura yna6, s’bHU JaMiara aHoji KyuJaHulld fe6 aras-
rai Kyunanum Gepul, Jamna SJeKTPOA/JapH OpacHia 3/eKTp ManioH
XOCUJ KHJMII MYMKHH. By MafiloH TabCUpPHAA 3JE€KTPOHAAD KATOA=
JaH aHoAra KapaG iyHa;ianu Ba aHOX TOKH XOCHA Kuiaiu. By TOk-
HHHT AYHaJAWIOH, YTKA3ru4Japiard CHHrapH, 3JeKTPOHJAPHHUHT Xapa=
KaT AyHanumura Kapama-Kapumu GyJand.

«<Katon siKuuuna xofijamiray SAEKTPORAApra aHoj Kyu/aaHull X0-
CHJ KHJAraH MaifoH KyuyJapuAaH TalKapH, aHOA SIKWHHJA Typrad
9MIEKTPO XOCHJ KHW/IFaH Kapama-Kapiuy AyHaJHILAard Kyu/aap Xam
TabCHP KuJand. Hatuxkana KaTond AKHHHAA 3JEKTPOH/ap TOpMO3ja-
HAaAM Ba yJap TYNAaHHG MEKTPOHIAPHHMHT KATOAMAH YYHO UHMKHIIKIA
BA aHOATAa Kapab6 xapakaTAHWIIMra KapWH/IAK KHAYB4UM KarraruHa
maHduit 3apsa x0CHJ KuAanW, 2 -

JIMOAHHHT HOpMaJ HINVIAWHHK TABMUHAAW YYYH UYFIaHHIl TOJA-
CMHHM (KQTOLHH) KU3AMPHII Ba AHOATA JIAMIAHMHI KATOJMAArura HHCe
6aran Myc6ar kydaanuw Gepum kepak. Uyraanuill TONACHHH KH3AH-
pHII MaKCaAKWA2 aNoXHAd TabMuujiam ManGanapHian: GaTapesanad
¢dobranannianm.

Uyraauum ToJacH 6aTapescH JaMIaHMHI YYFJAHMII TOJMACHraA Ke=-
pak 6yaran U, Ky4IaHWIIHH XOCHJ KHJHII YUYH XHU3MaT KH/JalH.
Uyraanum TOAACH -y4JapHAarK MNOTeHuvaaap ¢apku 4§ FAaHH M
TOJMAaCH KYUYJaHHUWH AEHHAAZH.

AHoa GaTapescH JaMna aHOAMra Kepak 6yaran U, KyuJaHHUIHH
XOCHJI KHJMII YUYH Xu3MaT Kuaaau. Anoja OGuiaH Katon opacuaarg
noteHuuasnap q)apxda HON Ky4YaAaHuluH Jeiinaand. MKkun 3jeKT-
POAH JaMIa Oup-GHPHIAH. aXPAaTHIMaH HKKHTA UYYFJaHUI TOJACH
sanxupu I (IB3:pacy, a) Ba aHoA 3aHKHPH 2 ra sra, Uyraandu
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[image: image464.png]165- pacM. a4 — HKKH SAEKTPONIH JAMIAHH SJIEKTP 3aHNHDHUrd
yaaw, 6 — JaMOaHHHr BOJIbT-aMIlep XapakTepHCTHKACH.

TOJACH 3aHXUPH 4YFIaHUII TOJMACH, YJOBUYH CHMJApAaH Ba TabMHH-
gam Mau6am b5, naH Tysunagu. AHOJ 3aHXHUDH aHOL Ba KaToAd Opa-
JIUFH, YJAOBUH CHMJap Ba aHOL Ky4JaHuil ManGad b, AaH Ty3uaajM.

Arap HMKKaJa 3aHXHUD YJAHCA, KaTOX Y3WAaH 3JEKTPOHJAPHH UH-
Kapa Gowaafinu, Oy 2JexTpPoHAap MycOaT 3apalJjaHrag asoira TOp-
THAMG, aHOJ 3aHXKUPUAA TOK XOCHJ Ku/adH., AHON SaHXKHpHAaH yTa~
AMraH TOK aHoJ TOKM [, neiuaanu. Arap aHon GaTapesCHHHHr yJaa-
HUW KyT6JdaDH ypHY 8AMAWTHPU/CAE, ABHY HOAra MaHGHH KydJaHHIL
6epuJica, KaTOANaH Y4IHO UHKKAH SJEKTPOHJIAp fAHA KaToAra KaHTHO
Tywmany, Hatuxana /, Toxkd Hoara TeHr 6yau6 KoaaLu.

Oumnran Hataxanapra acocJaHuG, AHOL 3/EKTPOHJAPHH daxar
KATOAAAH AHOArA TOMOH YTKA3WIUra, SBHH OHP TOMOHJAMA YTKASHIL
KOOH/MsITHra 3ra, AeraH xyJoca uukapum MyMkud. [laptanm pasum-
Ja TOKHHUHT ﬁ}“tﬂaxmmn 3/€KTPOHJAPHUHT XapakaT HyHaJjuiura Tec-
Kapu Oyaanu, ne6 oauHanu.

BoastmeTp 2 ra kapa6 (166-
pacM) Wy JaMIaHUHT 9YFJaHuIn
TOJMACHra KepakJAM KY4JaHHIIT
6epu.nann Yarapysuan pesuc-
Top 3 épaamuna auwonra Oepu-
Jaguras  MycOaT KydJaHHIIHH
HOJLAH OomJab acTa-CeKUH Tab-
mufjam MaHOGAWHHHT TYJaa Kyd-
JaHHLIMTaua omupH6 GopuaalH,
Anon KyuJaHMMIMHUHT KufiMa-
THra MOC KeJyBYH aHOJA TOKH
[, HHHr KuiMaTH MHAJAHaMIEp-
METp & HMHI KypCaTHUIMra Ka-
pa6 €3ub Gopu/iafd. :

JlavnaHuHT BOAbT-aMnep xa- 166- pacm. Jlamna
pakTepuacrukacuaa  (165- pacu, XapaKTEpPHCTHKACHHH OJHII CXeMacH.
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0) ropusoHTan ¥K 6¥AHYa aHOA KyuJAHHMIHUHT KHAMartaapuuu Bep-
THKaA YK Gfiinua sca uly KydaawMuaapra Moc K@Ja/HraH aHOM TOKH
KHAMAT/Iapuun KYAHO YHKH/ICA, aHOA TOKH I, uuHr anop KYyYJAaHHUIH
U, ra xauzah 6OFIHKAUTHHU KYPCaTyBuH 3rPH YHIHK XOCH. 6yna-
Au. AHOA TOKM KMHEMATHHHHI aHOA KY4/JAaHHIIAra GOFAHKAUTHHH Kyp-
Carysud SrpH YM3WK NaMOAHHHT AHON XAPAKTEPHCTHKACH
Aedunanu,

AHoAra xyunauam Gepuamaca, avuu U, =0 6yaranaa anon yau-
ra 31eKTPOHIADHH TOpTMaiau, Haruxkaga [, HoAra Temr 6yaanu.
Anoara myc6ar aHoA KyuJaHuIu Gepu/raHfiariHa aHOL TOKH xocun
6y aanu. :

Auox xyunauuud- U, HUHT OPTHWIH aHOX ToKH I, wuur ¢agar
MabayM GHp kaTTANMKKAYa — TYAUHHU TOKMraya (Kyaaannmra 60r-

JAUK O§/aMarag Tok TYAHHMIN TOKH ne6 IODUTHJI/IH) OPTHWHra 016
\¢W\= . Ry ay v Aesig

x-mw_mh.%m_ “pacy, 0). Atev by 58 Ky nwn... P  Agriaa
L] ekths anap, kynhra3> Y 4pybuan ToK N TYFpH-N\
Jamaa vuiataaand. CaHOAT 4ACTOTACHAATH TOKRH TYFPHAAIIAA M-
AaTHAGJHCAH JaMIIa KEHOTPOH AefHAaju.

136-§. Kenorpon tyrpunaruunap

KeHotpou T§rpunarnunap ysrapysuaun toxHu yarapMac Tokka aft-
AQHTHDHI YYYH XM3MAT KHAA0d.

CxeMaHuHr TysunHLINra K¥pa KeHOTPOHHM TYFpHJarauiap Gurra
fIPEM 11aBPJIH BA MKKHTA ADHM AaBp/id 6yaanm.

Yarapysuan toxmu Gurta ADHM NaBPAHM TYFrpuaall cxemacu 167-
pacMm, @ na xypcaruJrad. )

Tpanchopmatoy MKKHAAMUH uyAFAMHHHET GHTTA YyuH aHoara,
HKKHHYH Y4YH 3C2 SHEPrHsi MCTeBMONYMCH OPKAJAHM HAKan Tpancgop-
MaTop# MKKHAAM4YH 4yJAFAMHHHUHT Ypra HyKracu O ra yJasras.
~ JlaMna TOKHM GHp TOMOHJAMA yTKA3raHu YuyH A samxuppary i
TOK TpaHCYOPMATOp HMKKHAAMYH Kyuraumu U,, JaMnanuur aHOLK
Katoxra HucGataH Myc6aT NOTeHUHMAJAra 3ra 6yJa onanuraH sApuM
AaBp nasomuna yraad. [lemak, R, narpyskaman 7 JABPHUHUT GHTTA
APpMHAA TOK YTazmu. .

-

167- pacM. @ ~ 6ap apuM JaBPJH TYEPHIATHY CXeMACH, 6 wm Jarapysyam
BA TYFPHAAHraH TOK rpatHTH,



[image: image466.png]168-pacM. a -~ keHorpon TyrpHMarug
cxeMacH, 6, 8, 2, 8 — TYFpHJaHraH
(nyabcanusnn) TOK rpadHry.

Vikkuuyu apuM pasp masomuna
8HOJ 3aHKHPUIA TOK OF/IMAfIu, 4yH-
KH JaMna $akar TokHd GHP TOMOHe
aama yrrasaau. Ulyagall kuau6, sau-
XKHPLAH TOK OMTTAa spuM JAaBpAa yTa-
m (167-pacu, 0).

168-pacm, @ na wkeunorpou épna-
Muga (HKKY aHOANH GHTTA KEHOTPOH)
MKKHTA SIDHM JAABPJH TYFPHIAM CXe-
MacH kypcatuarad. Pacmaa keHo-
TPOHHUHT anomnapu A, Ba A, tpan-
chopMatop ukkuaaMud uyaramu OX
ra ysnaurad. JlaMnauuur KaTOAWHH KHM3AMPHII Y4yH TpaHcgopMaTop-
HHUHT YYUHYH qyaramura 6,3 B kyunanuw 6epunanu.

U KyunanumHHHT GuTTa pHM IaBpH AABOMUAA {, TOK HCTEBLMOJ-
yura A; aHox opkanau yraan. Mxkunuu spum naBpia 3ca aHOA TOKH
fy aHOA A, opKaau jrauu. ¥srapysuan TOKHHHI Ty/Aa AaBpuaa Jau-
Nanay yTaAWraH TOK TYFpUJaHALM.

Byunnatt tyrpunanrau Tox y/bCALUANAHTAN TOK Ael OpUTH.IalH,

168-pacM, 6, 8, 2 Ba 0 na ukku APUM AABPAU TYFPHAATHYAA TOK rpa-
¢urn Tacsupaanran.

137-§. daextp dbuasTpaap

OnekTp GUALTpAAp TYFPHAAHTAH KYUJAHUIUHUHT NYAbCARHACHHY
TEKUCAAI yqyH Xu3Mar Kuaaau. TYFpusarau xocun KuauG Geprau
nyAbCAUMANAHYBYM KYY/JaHHW Y3rapyBuaH Ba y3rapMmac TaulkHJa 3TyB-
‘unaapnan u6opar 6yranu. Ouantp NyAbCalHANAHYBYH KYUJAHHIIHHHT
y3rapyBuyan TalIKMA STYBYHCHHH KaMaATHPUO OepuuId Kepak, JeKHH
Y ySrapMac Tauikua STYBUHCHHH XaMm KaMalTHPHLIM MYMKHH.

Tyrpuranran xyunanuw ysrapysuan Tawgma 3TYBYHCH aAMNAHTY-
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[image: image467.png]JaCHHUHT ¥3rapMac TaIUKHJ 3TYBYUCH aMNJUTYAacura 6Yaran nucGa-
TH NyJAbCauua KosbdpuuuenTH ned artananu Ba e xapdbu Gu-
JaH Gearunaunajd.

Harpyskara papaanen ynauraH KOHZEHCaTOP Ba KETMA-KET yaaH-
T8H ApOCCe]b COANA TEKUCAOBUM (PuabTp xucobaananu. Bupox GyH-
dail GuabTp myJBCAUMAHHM KEePAaKJu Aapaxana Tekucaad 6epa oJamace
JUrd ca6abau agua Mypaxxa® GuabTpaap MuLIaTHIALM,

Texucaopuu. uibTp €paampia TYFPHAAHTAH KYUJAHHLI MyJbCA~
HUACHHUHT KaMaHTHPHJAUII Aapaxacd TeKuc/aam aapaxacH kodpdu-
nuentn K 6uaan G6axoJaHamu:

= K

Eq’

6y epaa e, B e,— OHILTPDHUHT KUPHIN BA UYMKULIKAATH TNYAbCANUS
ko3 duunentaapu. .

®uALTPHHHT UHKHIIHAATH TNYJIbCALHANADHUHT KUPUILHAATH NYAb-
cauus/apiaH Heya MapTa KaM 3SKAHJIHTHHU KYPCATYBYH COH TEK M Ce
Jam Ko3pPuHIHEHTH Aeluianu.

®ubTpaap TypAH THNAA OYyaumu MyMKuH. Kyfiupa 6us duasrp-
JAPHHUHT XYCYCHATJAApY Ba HIUJAII TNPHHUWNJNAPHAU KYpuO UHKAMH3,

I'- cumon ¢uabTpaap. I'- cuMoH OGuALTPAEP nyJbCALUAAOBYH
TOKHHHT y3rap™ac TaWlKuJ 3TYBUHCHra KN KapWIMJHK KypcaTamurad
KeTMa-KeT YNaHraH 3AeMeHT (MHAYKTUBJKK, PO3OHAHC KOHTYPM) JaH
Ba aKCHHYA, NMY/JbCAUUANAHYBYM TOKHUHI y3rapMac TallKuJd 3TYBUH-
tura Kym, ysrapysuaH TallKMA STYBYHCHIA 3Ca KaM KapuwiuJHK Kyp-
CaTalWraH napajjes YJauraH S/eMeHT (CHFMM) JaH Ty3uJajH.

[-cumon ¢uabTpaap sjementdra Kapab HHAYKTHB-CHFHMJH, pe-
3HCTOP-CHFUM/H Ba De30HaHCAM ¢uabTpaapra Gyamnagd.

HMunyktus-curuman  ¢uabtpaap (169-pacM, @), TYSHIHWHHHHD
COLMAMUIH BA TEKUC/NALI XOCCAJApH AXWM OyJaranu Tyodaiiun KeHr
TapKaiarai. ®uab1p HArpyskara Kerma-keT YJaHraH nacT 4acToTa
apoccenu DP Ba nmapaanes yaawran KouAedcatop C Aan Ty3uaras,
Jlpoccear Ba KOHAGHCATOPAAH Ty3uJaraH KOMOWHAUUA (HUABTP 3BE-
HOCH Jjiefiusiany. Arap Gup 3BeHOAH PUABTD TYFPUJAHTAH KYUJAHHLI-
HU €Tap,d Aapa}aja TeKHUCAall 0/1Maca, HKKH 3BeHOJH €KH yu 3pe-
HOJMM QuabTpaap nwiaTHAaau. Kyn 3BeHOIH QUAbTPHUHT TeKHCAALI

169- pacM. @ — uHAykTHE chPMaR $HALTP, 6 — II- cEmMon GHILTP.



[image: image468.png]170- pacM. @ — TPHOLHUHT
TY3WIHIIH; 6 — WAapTIH
Gearvcd, 8 — TPHOZHHHI AHOZ-
TYpP XapaKTepHUCTHKACH!

1 — xaanr, 2 — wrapaap; 3 — UHOX0Ib;

4.— caonami H30A9TOPAAP; & — KATOX;
6 — TVp; 7 — aunon; 8 —Gannon.

Texucaosun GuAbTP AeTaLAADH TYM-
JaraH 3HeprHs 8anacu KOHAEHCAaTop/ap
CHFHMH Ba ApOCCeab WHILYKTHBJAMTHTA
GorauK Gyaaau. PuaAbTPAaPAE KYNHHUA
curumu  10—20 Mk®P, uir KyasaHuuld
450 B 6yaran KOFO3/H €KH 3JEKTPO-
JAUTAY KOHJAEHCATOPAAp HIUAATHAAAH.

{ IMTpuon.

#

7 Y4 3MeKTpOAM SNEKTPOH namna —
TPUOA Y4 NEKTPOAA&H: KaTOL, aHOR
Ba GowKapysuu TypAaH mbopar (170-
pacm).

AHoj 6u/aH KatOA OpacHura KyunM-
ya SAEKTPOA, AbHM GOMKAPYBYM TP
KHPUTHJCA, 3/EKTPOH JaMmna siHrH XOC-
canapra sra Oyaanu. Bouxapysud TYP
HUKeJb CHMIaH CHupa/b LIaK/iAa fcan-
ran 6yaanu. Karoanan 4YHKKaH SJA€K-
TPOHJIAD aHOAra TOMOH XapaxkaTaaHnb -
GOmKAPYBYH. TyPHUHT Ypamaapu opa- -
cunad yraau. Karon Ouaan Typ opacH-
Aary KyuJaHuUIHy y3rapTupu6, -KaTOA-
JaH AHOLra TOMOR HYHA/AraH 3/EKTPOH-
Jap OKUMHHH, ABHH TPHOAHHHT aHOA .
TOKH KaTTaJWr¥HM GOmIKApHUI MYMKHH.

#Tpuos CTaTHK peXHMAA 6yaranga,
AbHM aHOATA HArpy3ka yJanmarasnna
R, =0 Ba Typaaru xyuaanuul yarapmac
6yaranna U, = const, aHOA TOKHMHHHT
aHOJ KyuJaHWwura OOFJIHKJHTH [y =
= f(U,) anoli XapaKTepucruiacH OJu-
wain. Amox xyuaasumu y3rapmac 6y-
au6 U, = const, aHOX TOKWHMHT TYP
KYY/JaHHUIIAra OOFNMK/IHTH, ABHH I, =
= f(U,) Texwupuica, aHoA-Typ XapaK-
TepPUCTHKACHHN OJMII  MYMKHH (L¥0-
pacu, 8). TpuoAHMHT XOCCaNapuHH Xa-
pakTepaafindran yarapMac kaTTaiuk/ap
JAMOaHUHT napaMeTparapu Jefu-
nand. TpuoARWHr acoca yura napa-

MmeTpu GOp: JNAMOAHMHT KYUaATHPHIL KO3(ppuureHTH — {; Xapakre-
pHCTHKA THKAMry — S: Kapuwiank — Ry '
JlaMnaHuHr KyuaiTHPHI KOIPPHUUHEHTHRUHT ¢usuk MabHOCHHA

KyAnaarnua TYWYHTHPHUI MYMKWH.
uyrAaHuIIK fupaai 6yaranna aHod Ba TYP KYUNAHHIIIAPUHWHT QYHK=

e

ip>VlekuH aHOL TOKHHUHE Oy MKKHM KVUJAaHHU ycumura O6OF-

ILHACH AN

AAHAUM GHP Xua dMac. Jlamnauuur TYpy 4yFaaHUUl TO
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Jlamnazaru aHOA TOKH KAaTOAHHUHT

jgacura (KaToA-



[image: image469.png]ra) @HOANAH KYpa aHua AKuH O§arauk ydyH YHAArH KydAdnHIl yara-
pHIIN AHOA KY4YJaHWIIHra anua TabCup kypcatanu. Hly czGaGan aam-
[AHHHT 8HOL TOKMHUHI ¥3rapuuinaa Jamna Typuiarun Ky4/aHHIIHUKT
ysrapumuaan ¢$oinatanum MyMKHHZIa = const 6yAranaa aHol TOKK="
HUHT ¥34pO TEHT, JEKMH Kapama-KapLu HIIOopaH y3rapHuuiJiapHH 103a-

' ra KeJATHPYBYM aHOL BA TYP KYU/JaHHILIADH OPTTHPMANADHHHKHT HucOa-

TH JAMIIAHUHF CTATHK KydaidTHpHII KO3(QOHUHEHTH pefin-

b Jiaju:

b = 528 ) |
Jlamna aHOZ Harpyskaid SaHXKHpHAA HILJArasja Ky4aATHpHW
K03(HUHEHTHHHHT KHAMATH Gomkava Gysaau. By Xosna ran Jam-

Ra_ pumamux Ky4aATupuil Ko3hPuUHEHTH yCrH-
Rit-R

Aa 6opaad. AHOL HArpyskacH KaTTa 6yaran xoJAa KyuyauTHPHIU
K09(QPHUUEHTH CTATHK KY4aHTupuu k03 PHIUEHTHHHHI KHAMATHIa

DAHUHT Py = Per

. AAKMHJAIMUIN PpaBLIaHAup. B

i

!

\
\

& JlaMnaHuHr AMHAMHK KYYaATHPHIL k03P PHUUHEHTH aHOL Harpyaka-
cu Gop GyJAranjia OnMHTaH TYP XapAKTEPUCTHKANAPHHHHT FPADHUrHAAH
TONHJIAH;

. Ry, __ AU, Ra __A/aR — SR

Yo = Per Rit R AU + Rt R AU, a a
Ba R, > R, OYArania iy — tor KAHIUTHHU KYpHLl MyMKHH.
{ JlamMnasuHr XapaKkTepHCTMKa THKAHIH YHHHT MYXHM TapaMeTpH
‘XucobaHany. Y3rapmac aHOA KyuJaHWIIKAA TYP KYyU/JaHHIIU 1 Bra
/ysraprania aHOL TOKHHHHI KaH4ua y3rapHIIMHK KYpCaTyBuYH COHra

/XapaKTepuCTHKA THKIHTH nefinnajid. XapakTepucTHka THK-

jurn S Ky#uaarnda asuK/iaHagu:

s=—1(%)
AU\ B
 JIaMDaHMEC MYKH KapIu/Jurd Xam MyXuM napamerpsaplan GHPH
6y.AM6, MaMNAHMHT HILIAW COXACHHM Geiruaaé Gepaaw. R= &2 o
JlamMnauuur KydadTupuiy Ko3(QUUHEHTHHUHT KHUHKJIWCH, olxr-
pOAAap OPAaCHAar# CHFUMHHHT KaTTa/UrH TPHOAHUHT KAMYHJIHIH XH-
cobaanany. ,
Kyuaiitupuin k03pQPrUUUEHTHHHHT KHUHK 6yauiyn 6OMKAPYBYH TY P
{paMAapHHHHT eTapau 1apaxana 3u4 SKaHIHIH 6uAaH TYWYHTHPUAALH.
Tpuoanan PaAMOTEXHHKA KypuaManapulia Xap XuJ uacToTajH
osekTp TeOpaHullJapuHy KyuafiTupumaa ¢oinananusay.
Tpuoanap Ky4aRTHPYBUYU BA reHepaTop JaMuasapi cudardaa uui-

AATHAALH. ) -
g

o M Terpoa

—

s -
< Arap A 3JIEKTPOATH JaMmmara SKpaHAOBUH TYD neb6 araaysuu

TYpTHHUH SJAEKTPOA KHPHTHACA, JAMINAHKHT KYYaATHPHIL Koagduum-
eHTH OpTaiu. ByniaH TalKapH, IOKOpH yaCTOTAJAPHHAT KYYaRTHDHIL
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KaTTaJMTHHE KAMaATHPYBYM 3apap/aH YTHII CHFUMH Kamasiu. AHoj,
KaTol, GOWKAPYBYM BA SKPAHAOBYH TYPH GFJIraH TYPT SAEKTPOLIH

- JaMmmnara TETPpOA Aehuaanu,

OKpaunoBuH TYp Cnupa’b KypHHHmma OYuG, Gowkapysuu TYp
OMJaH aHOJ OpacHra IKOHJAITHPHAAAU. DKPAHJIOBUH TYp kyuafitu-
pull KOY(pQUUHMEHTHHH OWHPHII BA 3ACKTPOANAD OPACHAATH §THII
CHFUMHHH KaMa#THDHUI YUYH XU3MAT KuJalH. |

JH-pacm a, 6, 8 napra TETPOMHHHT TaMIKH KYDHHHUIK Ba MapT-
7 GeJrHCH XaMJa XapaKTePUCTHKACH K)”fpcamnraH_J OKpaH Typura
Myc6ar kyunauuw K7 KenoTponau TYrpuaaruupaid R, pesuctop sa
C,, KOHIEHCATOP/AAPAAH TY3HATAH SAHKHD opKaau GepuJaiu.
~ _AHOZ BA 3KpaH TYPUHHHT mycOar NOTEHUHANNAPH TABCHPH OCTH-
Ala KaTOANAH YHKKAH 3/]eKTPOH/IAD KATTA TE3NHK OuJaH GOIKApyB-
UM B3 3KPAH TYPJAPHHHHT YpaM/apH OpacHAaH YTub aHOATAa ypH.aa-
2H, Byuna anon cuprrnan mkxunamum ssexTpoHaap axmpaiub unka-

Nzlg,}l/lxxnnamqu 3JIEKTPOH/NAPHUHT Te3JHrH KaM 6yau6, Myc6ar no-

TEHUHAIH KaTTa  Oy/raH 3neKTPOAra TOPTHAAAH. Arap aHo; KyuJa-
nuin U, sxpan Typununr kyusawnwn U, nan katra (U, > U,) 6ya-
€a, HKKH1AMYX 3JIEKTPOHJAD aHOAra KaiiTaau. Jlamnma HmJaaraszaa

) 17 .
O 40 60 120 160 209240260 U
4)
171- pacM. @, 6 — TeTpopuHur TYSHAMIIA Ba WAapTaH OeATHCH)

1, 7 — garoxn; 2, 8 — waton; 5 — 1yp; 4 9KPaH TYPH; 9 = AHOA;
8 — TETPOAHHHI X38PAKTE€PHCTHKACH,
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[image: image471.png]xo3bdunuenTn, afipum 3peHONApHHHr TekHcaam KodpduiueHTIapH
Kynafitmachra Texr 6y.aanu.

Arap npoccesab MHAYKTHBAMIH L HMHI KOHIEHCATODHHHT CHFUMH
C ra xynaiitmacu 150—200 T'w. Mk®d uu Tawkug srca, QUAbTP nyab-
CauMsaHU XM Tekucaahiau, Macanau, arap L =10 ', C=2 mMk®
6yaca, Kyfuaran Tanab 6axapunaid, 4yHKH

LC=10:20=200 T'u - Mxd,

WMupyktuBanry kaMm 6yaran apoccenp HUIMATHATAHAA KOHAEHCATOP
CHFHMHHM OIIMPHIL KEPaK B4 AKCHHYA.

duapTp KyAnaaruua vmaafad. ManayMk, apoccesna Y3UHAYK-
LHs1 9JEKTP IODUTYBYH KYUW XOCHJI Oy/rand yuyyH y TOKHMHT ¥3ra-
pumiMra Tyckuuauk Kusaaau. [lpoccenr opxaau YTaéTraH myJnCalus-
JAHYBuUH TOK Kyna#iran nafitaa Apoccenfa HBYHANHIIM KYUJaHHIL
fiynanumura gapama-gapwu 6yaran JIOK xocwn 6yaamu, HaTixkaza
yTaétran TOx uUMDyJbC¥ KaMasiaH. Jlpoccesb OpKaiy YTaéTraH nyJb-
canuaNaHyBuM TOK KaMalrad nafiTaa xocua 6yaraun ysunaykuus IJIOK
AYHaAHWHHEAT BYKOTHAAETIaH TOK HYHAJMINHIa MOC KEeJHIH NyJb-
CAUWSHUHT TeKUcaanumra oaub kejanu. Jlemak, TOK Kynaiirauuna
ApocCesJla MarHWT MaBJAOH 3SHePrUsCHHUHT TYIISHUIIH, TOK Kamaii-
raia 5ca TYNJaHTaH 3HEPruAHMHT Harpyskara KaiTHLIM HaTuXKacuia
Ny/AbCalHAJAHYBUH TOK TEKHCA3HAD 3JKaH.

Konnencatop kyusasum kynajfiras nmalitna sapaniasail, Kydaa-
HUI KaMmafiraHga 3Ca 3JeKTP MAHJOHHHHI TYNJaHTaH SHEPTUACHHH
Harpyskara Gepu6 paspsanananu. Konaencarop yaura Gepuaran Kyu-
JaHHUWHHHT Y3rapumura HHc6aTaH CEeKHH 3apajJaHajy Ba paspaj-
JlaHanu, WYHUHT YuyH XaM KOHJAEHCATOp Ba HArpy3kajaru Kyg.aa-
HHUII KY/Ja KaM NyJbCallHAJaHALH,

N-cumon ¢uabrp. Curum Ouaan Gouinananurad ¢uaptpra I1-cu-
MOH GHUJABTP Reftuaanu. Y TYFPHAATHYHHHT YHKHUI KHCKHUJapura na-
paanen “ynanran konjencatop C Ba I'-cumon ¢uabTpaan ubopar.
Llynunr yayH xam I1-cHMOH (pUALTPAED HHAYKTHB CHFHMJH, D@suC-
TOp CHFUMJIM Ba pe3OHaHcad Gyauwn MyMkuH (169-pacMm, 6). C; KOH-
JeHcaTop OHpUHYH 3jeMeHT cudaruaa yaaurar 6yaub, nyipcauus-
JAPHHHT AXIUK TeKWUCJAaHUIUMHY TabMHHJAaAAK. Byuaan tamgapu C,
KOHJEHCATOD TYFpHJaHraH IOKCAK KYWJAHHMIHH nacaftub KeTHLIHIaH
cagaafia. Lynunr yuyd xaM OHp XuJ KarTaJuKAard TYFPH/AHraH
KYYJAAHUIIHY ONUII YuyH T1-CuMOH QuabTP HWAAaTHAraHAR KyY TPAaHC-
(GopMATOPUHHHT HKKH/IAMYH UYJFAMHHUMHT YpaMaap COHMHHU ['-CHMOH
(UALTPHUKHUra HHCOATAH KaM OJAHLI MYMKHH.

[l-cumon duabTprapaan ¢ofilananuarania Harpyska TOKHHHHI
ysrapumu natuxkacuaa TYFpPHIAHraH xyunaduwr I-cuMoH QuasTpaa-
rura Huc6ataH Te3 ysrapanu. DyHaan Tamikapd TYFpHAArdy JaMnacu
opkasu C; KOHAEHCATOPHAAH 3apsA TOKHHHHT KarTa HMIYJ/bCA3PH

Tanu.

¥ OuabTp ZeTajsapu eTapad  japaxala SHEPrHAHHM TYNa46 OXTaH
6yaca, HarpysKajard Ky4/JaHull raafard 3apsajJIOBUH HMINy.abC KeJ-
ryHua kamafiumra yarypmaigd, AeMak TOK AeApad yarapmaft ko-
JAanu. :
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[image: image472.png]AHOA Ba 3KpaH TYPUHHHT MYCOAT MOTEHUHANH TABCHPH OCTHAA
XaloAfaH yYu6 YUKKAH BeKTPOHJIAD KATTA TE3THK OuJaaH Typaap
OpKaJu yTHO aHOAra YpuJadH Ba YHIAH UKKHJIAMYH 3/eKTPOHJAPHH
ypu6 uukapagu. Mkkuaamuu 3/€KTPOHJAp 3KPaAH Typura xapab xa-
pakaTaanaérranna Manduil sapsAJaHrad aWTHAMHATPOH Typra Ayd
Kenanu. AHTHAHHATPOH TYP MKKHMJIAMUH 3JEKTPOH/IADHH OpKara Kafte
tapaau. Hatuxana aHTHIMHATPOH S¢dextn #AyKoaanu. [lentoanap
Kyma Karra Kyuafitupum Ko3puunentura sra OY/ArasHaura yuyH
KYNMHYa KYYaHTHPrHYNAPHUHT OMPHHYM KACKAAJNAPHUAA HILJATHAANH.
Bab3u Xoasapaa JaMMaHHHT HYKH Kapwuaurd R; HH KaMafTHPHIN
MaKcaauaa TeTPOAAAp, NMEHTOMAaP TPuUOA cxeMmacd OF¥iuua yJaHaid.
DyHHHr YYyH 3KpaH Ba aHTHAMHATPOH TYp.apu aHoA OuaaH y/naHa-
ax (172-pacwM, 6). o

[TentoauuHr GUTTa aHOA-TYP XAPaKTEPUCTHKACH TPHOAHHKHra ¥X-
wam 6yianu. Jlekun ¥yarapmac U, Ba xag XHJ aHOJ KYYJaHHIIHAZ
Xesipau GEp HyKTajnaH uuKaau, U, kysaHTupu/ca, XapakTepHCTHKE
YHr TOMOHra cH/KuANM. By X0/ 3KkpaH Ba aHTHAHHATPOH TYpJap-
HHHT 9KPAHJIOBYH TABCHPH Ba AHOA TOKMHHHI IKDAH TYPHHHHT Kyy-
JAHHLIMra KYNpPOK GOFAHKAUTH OHJIaH TYWYHTHPUJALH.

[TenTonHHMHI 2KpaH TYDPH KYUJaHHLIH, GUD XUJ KaTTaMUKAA Cag-
1aHHO6 GOIKAapPYBYH TYPHHHI TYPJH XHJ KATTAAHKAArH KY4J/IAHWIL/I4DH
'YYYH OJHHTAH aHOA XapaxTepHeTHxkastapu 172-pacm, 6 na Kypcae
“THJATaH, AHOA KYUJIAHHIIHHHHT 1TaCT COXACHAA OJIMHIaH XapaKTePHTTH-
KaJaap I0KopHra THK KyTapu/aaau. By xoJa xyfinnaruya TywyH1upu-
JAanu, OJIeKTPOHAap SKPaH TYPHHHUHT YpamJjaapd opacHaan yuub
“§TraHAaH CYHT . YJIapHUHT Te3/JurH kaMmasaid. UyHKH yJlapra aHTHAuUHA-
‘TPOH TYPHHHHT TOPMO3JIOBUU KYUH TabCHP KHARAU, DNEKTPOHAAPHUHT
KYNYHJIHK KHCMHU 3KpaH TYpH OusiaH aHTHAMHATPOH OpPAacuia KOHUEHT-
PanMANaHUO HKKHHYM XX MHA 3apAJHH XOCHJ KHAAIM.

Anon xaxMHA 3apPAAHHHT 3/EKTPOHJIAPHra CHHpPAK KuauO Tahép-
JlaHraH XHMOSAJIOBYH TOK ODKa/H TabCHD 3TaAH, HATHXKAAA aHOA Kyu-
JIAHUILUHHEE GHp 03 KYnalHIIM Xam aHOA TOKHHH KE€CKHH OLIMPHG
40060panH.

Myc6aT aHOA KYUJAHHLIM SHAAA KYNaATHDUAAAM, UKKHHUH Xax-
MM 3apAX CHJAXHHAAHM BAa 8HOL TOKHHUHI YCHIUW CeKUHJAMARH,

AHoa KyuJaHHMIHHHHT OYHAAH KEAMHIH Kymafuiiura aHoh TOKH-
‘HHHF KATTAAMIH KaMm TaBCHD Kypcaraid, YYHKH TOK Karoa EHura
JKOMMAIITaH XaKMHl 3dpAXHHHT . JJEKTPOHJAPH XucobMra kynanu-
WH MYMKHH, Je€KHH aHOAHHWHT JeKTPOH MAHACHH KAaTOL OHJaH aHOX
OpacHAarn xamma TYpPJAapHHHHT SKDaHJOBYM TABCHPHAA KyUCH3/AaHA-
An. By 10x0pH aHOA KYUJAHHIIM COXaCHAA Aefpau TOPH30OHTAA KOH-
A8WYBYA XaPAKTEPUCTHKA THKJHTHHM eTap/d JAapaxaja nacafithpa-
oM. LHyHHHr YuyH XapakTepHCTHKAHHHI FOPH3OHTAJ YYacTKaJapHAaH
tofigananuaanu. by yvacTkaaa neHTOAHHHr Kyd4adTHPUII ko3(dH-
UMEHTH B2 HYKH KapIUWJHTH KaTTa O6yaanu., Mandufi CHAXKHTUIN Kyd-
JAHUHIHHHHT OPTHIIM OHJ&H XAPAaKTePHCTHKAAZpP OHP-OHpHra sIKHH-
AawaAd Ba YJNAPHHHT THxJULH Kamasjg.

AHon XapaKTePHCTHKACHHHHI €THK YuaCTKaNapUHH TYAWHMII pe-
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173- pacM. @ — HypaH TeTpol, 6 — HypJH
TETPOAHHHT aHOJ XapaKTePHCTHKaNapH.

UMM OuJaH aJMBIITHPHG lo6opMaciuk kepak. [lentomnapaa Tyiu-
HuIW pexxuMH (akaT OoLIKAapyBuH TYpra MycGar Kyuaanuu 6epuia-
raHfardHa pyfi Oepuilld MyMKHH.

141§ Hypan Tetpox

: [Hyp:m TETPONNApAA IMHATPOE S(hdeKTHHM AYKOTHIN MYMKHH, |
Bynpai snaMnanapaa sKpan TYpH aHOLLAH aHua y30KMAWTHPH/IraH 6y~ |
nap¥. DaeKTPOHAAp GOMWKAPYBYH BA IKPAH TYPJIAPHUHT GRprafiKNark.~

" TABCUPH OCTHAA HYpJH Aacra xocua kuaanu.(173-pacM, @ na nypim

[ TeTpoLHMHT TAIIKH KYDHHHLIM TACBHPJAHraH.

: ypAH TETPOA/APIA 9KPaH — TYP — aHOA OpacHna nafigo 6yaran

! ¢asoBufi ManuA 3aPAL MKKHJAMUYH 3/JEKTPOHJAp Xapaxarura TyC-

' KHHJAMK KuJaiv Ba yJapHW aHofra KafTHmra MaxOyp Kuaaiu.

& 6 I3C Ba I'-807 tumupard Hypad TETPOAJNADHHHT HUKH Kapiru-

" JIMCH HMCOATAH KMuUMK GYAraHu YYyH C2HOATAA KeHI KYJJaHHJALH.

' MaeasaH, HypJH TeTPOANAP 3/EKTp ABHrATENH, Pe/e, UHIYKTHBIUK

i FaJTard, MarHut My®Ta 8KH 9JEKTP MAMIKHA KyYaHTUPTHUMHHHT YH-

| FOTHII uyJFaMU YUYYH HUDIAARUTAH KYYBATHPTHUNAPHHHT YHKHUE

| KaCKannapuaa KyBBaT KyuadTHPray cudatuaa MINAATHAAIH, ——

Hypsu TeTPOAHMHr aHOJA X2pPAaKTEPUCTHKAJAPH MEHTOAHHUKHIA Ka-

parasjia TEKHCPOK, JEKWH TPHOJNHHKHra Kaparauia HOTEKHC TaKCHM-
Aanran G6yaanu (

142-§. daexkTpoH Hyp TpyOxa. Ocumazorpad

° DJekTPOH HypHH (OKYCAAll BA OFAMPHII Ny «HLMNHFA KapaG WK-
- gM Xua TPyOGKanap: SAEKTPOCTATHK TPyOKanap Ba MarHuT TpyOKa-
nap Gyaaau., Bupnnuu xuamaru TpyGxanapAa HYypHH Qoxycaam Ba
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[image: image474.png]OFIUDHII YYYH 3JIEKTP MaHOHAAH, HKKHHUM XU TpyOKasapaa sca
MArsuT Manjounzan Gofnananuaany.

Hypuu dokycnam ukxura 3JIEKTPOH JiHH3A €ppaMuaa amanara
OUIMDUJIANHIaH BAKYYMJH 3/1€KTPOCTATHK SJE€KTPOH-HYD TPYGKAaHHHT
TYSHIHWH ycTHRa GaTadCHIPOK TYXTab yTamus,

174-pac™, a na S/IEKTPOH-HYD TPYGKAaHUHI CXEMaTHK TY3HJULIH
Kypcatuarad. ¥ aieKTpoH 3amMbapaKiaH, WKKHTa Y3ap0 THK TeKMC-
JABKJAApAA XOQJMAWTAH OFAHPYBun /1, Ba 11, naacruskanap cucre-
Macujan xamia QarioopecueHuMsAaHYBYH I SKpaHaaH TallK|1 TOMN-
ras, ’

DAeKTPOH 3aM6apaK TpyGKauuur SJIEKTPOH A4CTa GepajuraH KHC-
Munup. TpyOxauuur 6y Kucmura 9NIEKTPOHNAD MaHGau OyJaran Ge-
socuta uyraanysuu K karton, Bagr GUPJIMIHAA OKHO YMKYBUHM 3J€K-
TPOH/IAp COHUHH, ABHH SKPAHAATH JOF PaBIUAHIUTHHH Gowmkapysuu
poxycaosun C UHAHHAD, A, GupuHun (boxycnoBun) anom Ba A,
HKKUHUM  (Te3JAaTyBUH) aHOA YpHATH/raH. Bupusuu Ba MKkHHUH
8HOAJ1Apra GEpUJAraH KY4JaHHIN 3JICKTPOH/AD XapakaTHHM Te3JaTa-
AM XaM1a yJapHu HHIHYKA JacTa KYPUHHWIAA AUFaLy, Karon, ¢o-
KYCJIOBUM LMJMHID BAa GHDHHUM aHOA OPACHIATM MafioH . 3/IEKTPOH
/N33 OGBEKTHBHHYM XOCHA KMJAH, OKY/MApHH 3Ca GUDHHYM Ba MK~
KHHTH aHOLJAD MaHAOHH BYXY/Ira KeJTHPAH.

Katox sicen oxcun KaTtjaaM OusaH KOMIaHaad Ba 9yFiaHMa ‘TOJIA

Guaan gusnupuaanu. Katonnan YYHO UHKKAH 3/eKTPOH/aPHHHT K II-
AMANIH KAaTOA BAa (OKYCAOBUM LMJMHAD OPAaCHAAru 3JEKTD MafAaoH
Gunan TpyGKanHur YKu 6§inua Aynanrupunanu. TYFpu Xapakar #y-
HAJIMIKHHA OJIraH 9JEKTPOHMAAD (DOKYCIOBYH UUIHHADAArH TellHKAaH
YTann xamma xaropnary, GowKapyBuH Typnaru Ba OGupHHuUM aHOA-
Aaru Kyulauumiaap tydahau xocun 6yaras SJeKTD MAaljloH TaLCH-
puAa GMDHHYM aHON AKMHMIATH HYKTAra AuFMAanM. -
. Bupunum anox mumparu MaiJI0H KYYJaHTaHAUTH HOATA SKHH G-
FaHH ca6al/u 3NeKTPOHJApP XyAAH Wy HyKTara #uruiand, daek-
TPOHJAp OHUPHHYM BAa HKKHHYH 4HOJJIAD opacuiaru Mafpnouiay
yrrau, TpaekTopuscH anua KHAPOK 6Y/M0 I sKpaHHUHT MapKa3ui HYK-
TacHla ¢okycaananu. Tpy6ra SKPaHHHUHT MY TOMOHMra duoopec-
OCHUHANAHYBYA MOJANA CYPTHATAH. duoopecneHUUANAHYBYY MOJ-
Aazap CHpatHia PYXHHHT dochop.an CyasduUTHAAH BA KaibLufi BOJb-
$pam oxcuanzan ¢oiinananusany. OKPaHHHHI' ¥pTa HyKTac HypJa-
Hanu. DBowkapyBun snexkTpoA noTenumasuam ysraprupu6 Hypraru
SACKTPOH/IAD MHKNODHHH, S'BHH KPAH KYYAAHWIIWHUHT HHTeHCHB-
/IMTH BA €DKHHJHMICHHH POCTJIAW MYMKHH, DNIeKTPOH-HYP KyYJaHHI
Gepuiran MKKHTa OFAHPYBYH IJaCTHHKanAap Xy(PTH opacuian yra-
ZM. [1, NJaCTHHKAHHHT S/€KTP Mahi[OHH 3/J€KTPOH-HYDHH TOPU3OH-
TaA TekuCaukna, /7, xydTu sca HyprM BepTHKa TEeKHCIHKAA OF-
aupanun. 174-pacm, 6 na SJ€KTPOH-HYP TPYOKAHHHI TY3HJHINM TaC-
BUPJI3HTaH,

Arap wyp akpan 6yfna6 Xapaxariaua€rran G6Gupop nafiTaa 1,
18CTHHKAAPra. Kyd1aHuW UMNyabCH Oepuica, ¥ xo0a1a 11, naac-
THHKAJADHUHT SJ€KTP MaiAOHH INEKTPOH HYpHH HMIYJLCra npo-
NOpUMOHAN paBHWIAA Bepiuxald HyHAAHWAA OFAMpaAH. Arap uM-
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[image: image475.png]174- pacM. @ — 37MeKTPOH-HYp TPYOKAHHHT CXeMaTHK TYSHJHIIH]
6 — 5JEKTPOH-HYp TPyOKa.

1 — choxycaopun anox; 2 — GolukapyByH anox; 3 — GatnoH; 4, 6 — OFIMPYBYH NIACTHH-
Kanap; § — 3KpaH; 7 — OOWIKAPHIYBYH SIEXTPOA; & — MPONERTOP.

nysbCAap appacHMOH KyuJaHWWl YyacToTacH GuaaH TakpopJanca, SK-
paHHUHr afind Oup KOAMAA HYPHHUHI OFHIIM XaM TaKkpop/aHanu.

Epyraux wunepunsich Tydaiian skpania UMnyJbC BYXYAra KeaTHp-
FaH THIIAW €PYF YUBKK Kypuuaiu. ,
DaekTPOH-HYpP TPYGKAHMHI MYHAAH KOHCTPYKUHAJApHU xam. 6op-
KH, yJapna 9J€KTPQH JacTa Kyd uu3HKJapu TpyOka yxura tax OVa-
A MarHWT MaiiioH TAbCHPHAA OFAMpHAAAM. ¥iuam MaKcainapnia

acocaH JEKTPOCTATHK TPyOKaAapaan Qoinananuaanm,
217
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175- pacM. @ — szextpon
OCUHJNIOTPAQHUHT  TYSHJMIIM ~ CXeMacy,
6 — 80 -7 runHaaru ssexTpon
OCHH/VIOrDAQHHHT TAIUKH KYPHHHMIA,

2eneparopu|
bacumxpo-
Husayun

DNeKTPOH-HYD TpyGKajaru AHOA

TokH 0,5 MA naw owmaian. Tpy6ka-

a) HUHT  KYY/aHHLITA CeSrupJurH  1e6

OFMpYBYM  maacTHHKasapiard 1 B

KyHuJanHil TabCHPUAA IKPaHAArW (MHAAHMETpAapia OJIHHr@H) OFH-

WIMra anTuaand. Xo3uUpru 3saMon TpyGxanapuna cesrupaux 0,1 gan
1 MM/B raua 6y.anu. '

SAekTpor ocuuanorpad SJEKTPOH-HYD TPYyOKaAaH, ~ GFAUPYBYH
/1aCTHHKANAD, CHTHAN KyYaHATHPruunapuian, efum reHepaTopuaan
Ba TALMHH/IOBYH MaH6A—TyFpUJaruyiapiad u6opar (175-pacm, a).
DK TPOH ocuuatorpapaap acocau N1a60paTOPHANADAE HIUAATH.IANH.
175-pacm, 6 na 30-7 Tunuparu OCUUNNIOTPAQHUHT TAWKH K pHHH-
W TACBUPJAHraH, E

XVI B OB, HOH ACBOBJIAP
143-§. Ymymni iymynuanap

Hox ac6o6aapas tox dakar EKTPOHNIAPHUHT  XapaKaTHrArHHA
3Mac, 6anku SJEKTPOHNAPHHHT Ta3 aroM/apH Guaaw TYKHawuu1a-
pHAa X0CHA GYIraH HOHJIAPHUHT Xapakartnra xam OOPAUK O Aaau.
By ac6obdaap rpynnacura Fasorpouaap, THPATPOHAAp, CUMOGIH BeH-
'MAAAD, HFHHTPOHAAD Ba GOlUKaNap KHpadd.

Hon ac6o6aapruur Ty3uuiuK rasaapaa Xocua 6yaafuran woHaap-
IMRF KATOANAH AHOArA MHTH.1yBUM SJEKTPOHNAD XAPAKATHTa KypCcaTH-
1AAUCEH TYCKHHARKHY KamMafiTipumiuaa $oilAasaHUILra acocC/1anraH.

DAeKTPOAAAp OparHFuAa 61pOp ras Gy/ca, TAWKH Ky4ad 3jeKT)
1aH5aK TABCHPH OCTHAA TypryH ajaekTp €du naitno 6yJaaau.

duextp &fin  Jymacauru Y4YYyH ras aroMm/aapu HOnJAauuG, OyTyn
OPaNHK MycOaT HOHAApra Tyna GYAMIH Ba KH3WraH KATOALaH y4uu6
HUKKAH 3NCKTDOHAAD AHOA TOMGH MHTHAHIIH Wapr. daekTpoasap
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[image: image477.png]OpaNUFHHH TYALMPran Myc6aT HOHJAAp KaTOA OJAMAA . rajaJauub
TypraH 3JeKTPOHJIApHH TapkaTHO o6opafAu. Hartuxana kartoanau
OTHJIKG UHKYBYH 3ASKTPOH ranajailiraH 3/EKTPOHJAaPHHHI KapLiMAH-
rHra yupamacaaH y3 XapakaTHHH OCOH 1aBOM 3TTHPajH.

Byuaa#t ras opaauruHy, ajabarra, MyafsH HOHJApD Ba 3JEKTPOH-
Aap 6unan Tyaarum wapt. Hlysuar yayH 3JeKTpPOAJ&p Maxcyc uu-
WA MM HYMra ypHaTHAMO, WAHLI MYMLArd ras erapiuya Cuiipak-
ABIITHPHJICA €KH BaKyyM XOCHJ KUJIWHCA, TOK AXIUM YTaiu.

144- §. TasoTpon

Yarapysuan TOxHM TYFpusam yd4yH MYJKAAJAHTAH MOHAR &KH
ras paspslJu HKKH 3JeKTpoaaH ac6o6 rasoTpoH me6 arajand.
lasoTponuudr wwnma (éxu MeTana) 6aAlOHMAA BAKYYM XOCHJ KHJH-
HU6, yHra cuMo6 Gyrsapu €Kd -uHepT ras Tyapupuaasu. I'a3oTpoH
HKKHTa 3aexTpon (176-pacm, @) xaton I, aHox 2, aHoj yuaapu 3,
YYFAGHHI TONACH (KaTOA) yusiapu 4, wuma O6a/IOH § RaH Ty3uJ-
raH.

Avoa Huxenb €ky rpaduTAaH, KaTOA 3Ca OKCUA KOMJAMJH BOJb-
¢pamnan xuavnaau. Karia kyBBaT/M ra3oTpPOHJapAa KaTOA HCCHK-
JHUK UCPOQPJASPUHH KaMaWTHPYEYH HHJHHADHK SKPAH HYHIa XoHaai-
THPHAAAH. .

Katonra maxas 1Tpanchopmatopuaan Tok Gepunanu. Haxan xyu-
Jaduity 5 B nan opTuk 6Yamacaury kepak, UyHKH KaTTa KyuaaHHll=
I8 KaTOA yuiapu opacuia €i xocua 6yamwm mymxus. Haxaa toxn
kaTTa—O6up Hewa amnepaan GHp Heua YnaaG amnepraua Gyauiny,
WYHUHTAeK, KAaTOAHWKT COBHII BAKTH XaM KatTa Oy/niliM MYyMKHH.

AHOAL KyuJaHwW¥ HOAZAH -OpTa 60iuJIaraHujg rasoiposna Aact-
486 KyZa KRIHK 3JEKTPOH TOKH XOCHI OyJialu, YyHhH BJEKTPOHAAP
Karoj Ba aHOA Opacujaard 3aud AEKTpP MaiAOHIa rasHu HOHAALITH-
pHll YUYH eTapJH Te3nukka ora @yamabad. By umm pexumura ra-

176- pacm. @ — ra30TPOHHHHT
TAIRKM KYpUHHILH, 6 — MIapTIH
GemncH, 6 — BOJbT-aMIep
XapaKTepHCTMKACH.
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[image: image478.png]S0TPOH BOJIbT-aMmnep xapaktepuctuxacHHunr OA coxacu TYFpH ke-
Jain (176-pacM, 8). Arap aHOA KYYJAHHWMHY TA3HKHT HOHJAILHIU
MOTeHUHaJura uuc6atag 6Up 03 OPTTHPHJCA, KATOANAH YHKKAH 9/]eK-
TPOHAAP 3NeKTp MaiAOoH TabCHPHAA Ta3HH EKH CHMOO OYF.aapHHU
KY3FaTull Ba HOHJAIl yuyH Te3auk oganu. Lllynnaft xuaun6, raso-
“TPOHJA ra3HUHI MOHJAHHILI APOLECCH NJasMa Ba € paspsAH XOoCuJ
Gynumura onu6 kenann, OyHra ras’OTpOH XapakTePHCTHKACHHUHT A
HYKTacH MOC KeJanH.

a3 wonsamranaa XoCHaA 6¥Aran Myc6aT HOHJAP KATOA AKUHMAA
XOCHA GYAraH XaxKMJM Manpui 3apsiHd KOMNEHCAUUANalaHM, HATH-
JKaxa 3J1eKTPOH 3MUCCHA GUPMYHUA OpTAalLH. -

Harpyska ysrapranfa anoj 3aHXHPH KAPIUHJIHTHHHHT KAMAAHIIH
&KH TOK Manbay KyuaaHHIIH OPTHINH Typaiau TOK opTajad, aMMO Y
‘@HOJ BA KATOA OPACHAArd Xy 4Y/JaHHIIHHHT TYIMUII KATT4/JHCHra Aesip-
JIH TabCHP KHAMARH.

[a30TPOHHHHT HII PEXKHMHTA YHHHI BOJAbT-aMII€D XapaKTepHCTH-
‘KacuuuHr 5B gucmu Moc xesanu. Kyunanuw Ba TokHudr (8 ayyra-
JMan) KefiMHru oprruikra fAya KyhMacauk Kepax, 9yHku OyHAa raso-
“TPOH MIIAAH THKAJH.

[a3oTpoHsap MKKHra: nacT BOJBT/H, ABHH TECKADH KYYJAaHHIIH
.600 B raua 6yaram ac606.iap; ¥YpTa KyuJaHUINAH, ABHH TeCKapH
xkyusasuin 15 kB raua O6yaran ac6o6sapra 6y/uHamH. .

Ypra Ba 10KOpM KyunanumaM cUMOG GyFJapu TYJATHAraH raso-
TPOH/A3P KynNuHYa OMP aHOAJMM KHJIHG HILaHALM. AMMO nacr BOJbLT-
_JIH HEOH, aproH rasjapy¥ TYJaTH/ATaH Tra3oTPOHAAD KYNHHYE HKKH
aHOAMM KMJAHMO MIunaHub, WKKUTA ApUM JaBPJM CXemara MOCAaHAIH,

[a30TPOHAN TYFPHAATHUHHHT cXeMacu (177-pacM) Ba HIugall NPHH-
UMOH KEHOTPOHJM TYFpHJACHY CXEMAacH BA MINJAll NPUHLIUNHIA YX-
RUETISi N

["asoTponau TyFpRAAruu/1ap KEBOTPOHJM TYFPHJIArHYNApIAH KY-
Auaaruy xycycuaTtaapd 6ujan ¢Qapy/iaHanu:

a) rasoTPOHJIM TYFpuJiaruu/Jap OpTHKYa HArpyskara, JaMOAHHHT
YyraHMa PEeXKHMMHIa Ba AHHHKCA KHUCKA TyTallyB PEXHMHra XyAa
<Ce3TUPAUD;

177- pacm. TasoTpon tyrpusaray
CXeMacH.
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[image: image479.png]6) TYFpuJaHraH KyYJaHHUWIHUHT Myc6ar nacaTHPyBUMCH ypam-
HUHT YpTa HyKTacuaad oauHamu. Bynjai cxemana aHOA TOkH GY/u-
HAMK BA UYJFJAAHHLI TOJACHHHHI HKKana KUCMHAaH JTHO, YHHHT GHp
XHAA8 KYLIuMya YYFIQHWILHHN Ta'bMUHJAALH;

B) TYFPHJIAHTAH TOK KAaTTAJUTMHU y3rapTUPHUI YUyH y3rapyBu4an
pesucTop R ynaHanu;

I') ra3s0TPOHM TYFPUAArHIHUEE (QUABTPH ApOCCe/faH Oowaanany.

T'a30TPOHHHHT BAKYYMJAH JHOAAAH a(3aMinr¥ YHAA Ky4JaHHLI
TYMYBAHUKT KAMJAMTUAAD, Wy Tydai/iu rasoTPOHJH TYFpUAArH4/ap-
Huur QofifarM MM KOdbhUUUEHTH aHua KaTTa Gyaamu.

145-§. TupatpoH

Tupatp 0OH—KaTOA OHNAH 4HOA Opacura GOWIKapygyH TVyp ¥p-
HaTHAraH rasotpouaup (178-pacu, a, 6). TuparpoHHHHT Typu Oup
KaHYa TewuKAapra sra Gyarad AMCK KYpHuumura sra. Bynnai Typ-
HHHF GOWIKAPYBYAHJAMK KOOHJHATH NWCKIArH SHI KATTA TEIIHMKHHHT
Auamerpu OuzaH aHuKJaHaiu, Pacmaa THPaTpOH 3JE€MEHTNapH KyHAH-
aaruua Gearuaanran: A—avon, K—karon, 7—1¥p, I—akpan.

Anox noumuii kyusJaHum OWJaH TabMMHJAAHranla TUPATPOHJAP
TOKHM peJeju KyuyaidTupruusap cudatuia HIaiIn. TnpaTpOHHUHT
AHOAH 2JEKTDP TAPMOFHAAH y3rapyBuax
Kyuaanum GuJaH TabMHHJAAHCA, Y Oolu-
KApUAYBUM TYFpHAaruy cuatunia K-
JAaiiiu. By TYFpuUJarHuHUHT ypTaua To-
KHHM Ty pAard Ky4/aaHull (pasacHHU aHOL
KyuJdaHumura Hucbatan §arapTupHul
fyan Ouaan Ccosjaam MyMKHH.

AHOA KyunaHWwy Ba MaHQUA THp
Ky4JaHuy OyArag TUPATPOHHHUHT Hill-
JNaWHHA KYpHO udukadauk. DByHnah pe-
KUMAA KATOANAH 4YHKASTraH 3/EKTPOH-
nap TYPHHHT Kyuaun MaHQuiA 2JeKTp
MAfJIOHY Ta’bCHPHIA KaToAra KaHnTand
Ba anof OHJAH Karo4 ypracuia paspsi
Gysmaian. Manduil TOKHHHT KyuJaHu-
INH ACTA-CEeKWH KamaiTupuAranjia wyH-
paft mafiT Keaaaugu, OyHna MaHoui
MaffoH 3/]AeKTPOHJAPHUHT  KaTOLAaH
aHoAra YTHILMHH TYXTata oamai KoJa-
Au. AHoAra TOMOH XapaKaTiaHaérrau
3MeKTPOHJAD TasHW HOHAAfinu. Bysna
KM9MK BAaKT JAABOMHMAA aHOAL OHJAH Ka-
ToA opacuaa &i paspan mai#ao Gy.anH.
THPATPOHHHHT AHOA 38HXHPUra Harpys-
ka yaauran 6yacun (179-pacm, a). By )

R, farpy3ka THDPaTPOHHHHT AHOA TOKH- o .

Hu uerapanab x¥saau. By KapWHAHKA® ooy copunmun, 6 — maptau
KyuaAduui: TYMYBH HATHXKaCula THpa- GerucH.
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[image: image480.png]179- pacM. @ — TuHpaTpoHra Harpyska yJaml ¢XeMacH,
6 — Myc6aT Ba MaHQHit 3apsAJapHHHET
KOMIIEHCAllHAJIAHHIUH, 8 ~ THPATPOHHHHI HuIra |
TYIHII XapaKTepHCTHKACH,

TPOH &HOAHAATH KY4Y/aHWLI Ta3HMHT HOHJNAHHLI MOTEHIHAJHraua,
AbHU 15—17 B raua xeckun nacasg.

Paspan nafno 6yarannan cyur maudui TYP KYyUJNaHUIUHHH OpT-
THPHG, THPATPOHHH YuupHIW MYMKHH 5Mac. Mauoud TYDP KyuaaHHe
WM OPTranja TYpHH Konaa6 Typrad KarJaMaark Myc6aT HOHaap-

- HUHT MUKIOPH OpTalH. Dy KaTJaMHUHT Myc6ar 3apsiid TYpHHHI
MaHOHI MOTeHUHANHMHH KOMNEHCALHANAANH (179-pacwm, 6). ,

Typ manduit sapsauHunr KOMNEHCAUMAIAHUIIY LHHAMHK paBHui-
na 6ynamn. Myc6at wonsnap manduit 3apsasaxran Typra TopTuaub
Teruul GHJAH 3DPKHH 3JTEKTPOHAAPHU TOPTHG 0AuG, HElTPan aToM-
Japra aisanaiu. By HOHMApHHHT YpHHra GOLIKA HOHAAP TYXTOBCH3
keanb Typanu.

, Evnupusran THpaTpoHHu Yuupuml yuyH YHHHT aHOA KYYAdHH=
INHHH HOJra AIKMH KMAMAaTraua KaMmaHTHpHLI Kepak.

AHOA KYSNaHMIUH Y3WIraHHaH CYHr aHOA GHJAH KATOA opaau-
FHAATH MycGaTr HOH/Ap ,PeKOMOHHALMAIAHANA ", TLHH HEATPAN ATOM-
Japra afiyaHaiu. Byunxa#t npouecCHHHr YTHIN BAaKTH LE€MOH /12 H U I
BaKTH nedunann. Temneparypa opTranna 6y BakT XaMm OpTanu Ba
TYPAH THOAArH THPATPOHAAp yuyH 10 Mkc (kaMm Kyematau) pau 500
MKC raya Ba yHnau Kynpox (l0KOpu KyBBaT/H) Gy.Jamu.

JHeunonsanuim NPOUECCHHUHI HUCOATAH Y30K UY3HAHIIA THPATPOH-
MIapHH KATTA 49aCTOTajga €HAMPHII BA YYUPHLIra MMKOH GepMaiinu.

179-pacm, @ na TupaTpOBHHHr WIIra Ty MM XapaxTepHCTHKACH
kypcaruaran. TemnepaTypasunr TawsCupH Ty(dahiu 6y xapaxkrepuc-
THK3 Yu3HK Tap3uaa smac, 6ajxku AyA Tap3una udomasananu.

Arap Typ noTeHuHaaAn Myc6ar 6y/110, aHOA Ky4JaHMLIA KUYHK
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[image: image481.png]6yaca XaMm TUPATPOHHMHT €HHINKM BA aKCHHYE, arap noTeHLUHas MaH-
guft 65146, yHHHT MUKAOPM KaTTa 6Y/Ca, AHOA KYYNAHHIUM KATT4
6y /iraHiardHa THPATPOHHWHT E€HHIUIM pacMAaH kypuHuO TypuOAH
Arap aHOA OuaaH kKaToA u GUp Y3rapysuaH Kyu/anuil ManOau-
ra, TYpHH OowKa y3rapysuad KyuJjauuul Mmaunbaura yaaHca, aHol Ba
TYp KyYJaHuwaapu opacunaru $asanap CHAXHINMHH §3rapTupuil
6uaaH €HUL! pEXHMHHM V3raprupum MyMkHH. THpaTpoH TOKMHH
6omkapumuuer 6ynnait yeyau ¢asa opxanu Oomkapuil Aefusann.
Onatna, Tupatponaap 10000 'u nan opTuK wacroranapia ¢o#na-
JAHUAMABAM, YYHKH KAaTTa yacroTtadapaa TYp énuaarn (asoBuil 3a-
pAL TapKajuiira yJarypmafiin Ba TUpaTPoH GolkKapu.ivail KoJaau.

146-§. HuBepTop

Y3rapmac ToxHM VarapyBuaH TOKKA ailJidHTHDHLWI HHBEPTOP-
aau fe6, 6ynaafl afiaauTHPUIl YUYH HUIAATHJAAAWraH ac6ob.sap aca
uuBepropaap aed aranamu (180-pacu, a). -

180-pacM. a na y3rapMac Tok MaHGaunuHr mycbar Kyton
Apoccesb OpKaau dukuw TpaHcdopmaropu T, HUHT OGHpAAMUYH UYJ-
FAMBHHHT HOJIb HyKTAcWra yJaHran. DBy wyaramuunr oxupu 3ca C
KOHILEHCATOpPra Ba THPAaTPOHJAPHHHr aHOAAAapHra yJaaHrad. MauGa-
HuHr MaHduil KyTOM THPAaTDOHNAPDHUHT KATOANAPUTA YJAHTaH.

TuparpousapuuHr t¥p 3sanxupura 7T T{p tpancdopmaTopd OpKa-

au épaamun y3rapysuad Tox MauGau (U.) nam tox Gepuaanu. By
. TpaHCHOPMATOPHUHT HKKHAAMUM UyJFAMHAATH UeATpan HyKra TYp
cHmKHW Kyuaanuwd maunbam Ug,, OpKaiun THUPAaTPOHJAAPHHHI KaTOA-
Jaapura yaaurad. By kyunasuwm tyQaiiav TupaTponaap Typrapuiaaru
KyuJaHdLIIap Kapama-kapiiu ¢asana ysrapaiu Ba TUPaTPOHJIAD HAB-
0at GuJaH fpUM NABPra CHMKUIaH XO0AAa &HARM.

Tox Gupunun THPATPOH Ba 7, 4MKHiL Tpaucpopmatopu OGxpaamyu

+
z
]

=

? !
O, .
l
R a——

180- pacm. @ — uuuepiop caemiti,
6 — ERpUM JTKA3rHGAM HMBEPTOP
CXeMacH,
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[image: image482.png]Uy/FAMHHHHT 4yan (/) sApMuaad YrHmMAA XYLAM MY  YyAF3 MHEUHD
E{r (2) spmuna yan spmuzaru cuurapu SIOK HHAYKUHAAAHA A,

yuna# xkuau6, 7, TpaHCHOPMATOPHUHT OupJaMuu qyJaFaMuIary
KY4JAHHW yHHHT 4an SPMHAATH KYYJAHWUIHMHT WMKKW GapaBapura
TeHr GyJany.

Byuaa xomzencaropnarn TOK GHPHHYH TUDATPOHLATH TOKHH KOM-
NeHCALHANANAH, THPATPOHAA TOK KAMARAAH BA Y CYHAIM; UKKUHYM
TMpaTpOHAA TOK Ofarania C KoHZeHCATOp KaiiTa 3apspianany, aifHH
X074 YHHHT €HaéTraH (MIia8Tran) THPATPOHMTa (SHAH HKKHHUH
TUPATPOHra) Y/IaHraH Komjiamacu Mauui sapaananand, BHPUHUM TH=
parpon €nramja (MuliaraHna) KOHASHCATOP siHA KAlTa 3apsAJaHaj.

IWynnait Kuan6, yngum tpancdhopMaTopy GupiaMIn YyJFaMHHHHT
roX OWDHMHYH, TOX UKKHHYH SPMHIAH TOK yTaiM. Tpaucgopmarop-
HUHT HKKUJIaMYu 4y/]FaMHIQ §3rapysyaH 3JeKTp IOPHTYBYH KyY XO-
CHJI GY/aAH, YHHHT 4aCTOTAaCH Wy TPaHCHOPMATOPHH TOK GHJAH Tabe
MHHJ0 TYPYBuH &pAaMuM Y3rapyBuaH TOK MaHGAMHHHI 4acTOTACH-
ra teHr 6ynamu. )

UnKum TpauchopMaTOpHra KyusnaHMUIHM TAalIKH MaHGAanaH 3Mac,
Gankn wukum TpanchopMaTtopuaaH Gepumr MyMKHH. ByHnaf HHBEp-
TOp ¥3-Y3umaH yiroHyBuM HuBepTOp Ae6 artaiamu. 180-pacu, 6 na
AIPUM YTKA3rHYAK HHBEPTOP CXEMACH TACBHPAAHIAH, '

147-§. Urnurpon

I/IanTpoH-—xaBocu CHAPAKJAHraH wnula 8ku MeTanl GaNiOHs
AaH Ba CUMOGJHM KATOAAAH TY3WJTaH GHD aHOAM CHMOGJH TyFpu/Ia=~
ruuaup (181-pacwm, a).
' Hrunutpon Beprekan
UMAHHIDUHEHT — [IACTKH
KMCMHTA TO3a/1aHlaH CH-
M06 2 Ky#iuaraH G6y.aa-
I,
By cumo6 xarox Ba-
sudacuen  Gaxapany,
Cumo6 uuura xpemuuft
Kap6uaujau sicanran
»CHAHPYBUN® Tadkua 3
TY lMpHIraH.

L uanHAPHUHT 10KOPH
KucMuaa asox I xoOH-
Aawrad. ExgupyBun Ta-
éxva aHox kopnycu 4
Ia kupHmaap . OGujaH
H30/ALHAAHTAH; CHMOO
5Ca KOPNMyCAaH H30Js=
nusjanmaras. Ei pasps-
AM HARAO0 KUAMIT YYYH
aHoara 3apyp Mugaop-

181-pacM. @ —— HTHHTPOHHHMHT ‘TY3UARIIH, -
6 ~— HTHHTPOHHHHT TaliKH KYPHHHIDH, A& MycOar KydJjauuin
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[image: image483.png]yJNaHANH Ba Kepan/Ju NaKWKana EHAMPYBYH OMNaH KaTOA OPacUAaH
npasomufiaury 100 Mkc Ba amnauryAacH 5—6 A 6YAraH TOKHHHT KHC-
Ka UMNYAbLCH YTKa3HAALH.

[lly naftna énaupysuv OHJAAH CHMOOG CHPTJIApH OPaCHAA YUKYH
yHKan#a, CHMOO  CHPTHAA KaTon AOFH naillo GY/1aiM BAa MIHHTPOH«
HHHT dHOAHM GH.IaH KATOAW ypracujaa &if paspaaH BYKYAra KeJaanu.
Aunon TapMOK OPKaJH KyuaaHnuml GuaaH TabMunaavaad. Hwra ry-
WHPHIIT HMNYJAbCIADHHH AHOAAATH ¥3rapyBYaH KydJaaHuw Mycoat
APUM JaBPHHUHT TYPAHM MOMEHTAAapuia E€HAHPYBYHra w0G6O0pulll -OpKa-
AW ypraya aHOL TOKH MHKIAODHHU ¥3rapTHPHII MYMKHH. HrHuTpoH-
HUHT 3COCHR KAMUMAUIA—EHIMPYBYM TOK MHKAODHUHUHT KaTTAJHTH-
aup. EnanpyBuvHM HImIra TYMIHPHUI YUyH K€PaKJIM TOK HMNYJbCJa-
pY KYNHHYA IOKOPH KYBBAT/IM THPAaTPOHAAH OJHUHAMH.

WruuTpoH xyuJau TYFpuJIaruunap, 3AeKTp OpHTManap, TeMup Aya-
A2pAarTH 9JeKTP NOACTAHLUHMANAPH Ba 3JeKTP nalBaHialWl KypHama-
aapunu karta (20—700 A) Tox OuaaH TabMURJIAILAA HILAATHAAAH.
181-pacm, 6 na MIHUTPOHHHHT TAIUKM KYPUHHIIM TACBUPJIAHIaH.

148-§. CuMoGau TYFpuIarHYIap

CuMoG6aH TYFpUJIArHYIAD TY3HAHLIH KHUXATHAAH MHWA 6aJAJI0HAH
8k Mertana 6aJnoHJAH TYFpHJAarHuJgapra 6yaunaiu. dasanapu CoHH,
Kuxartaad OHp ¢asanu Ba yu- ¢dasaju, = aHOAJNAPH COHHM IKHXATH=
AaH GHp, HKKH Y4 Ba Kyn auolnu Gyaanu.

CuMo6an TYFPUAArAUAAP KATTA KPAHAADP, CTAHOKAAD, MEXaHH3IM-
JADHHHT ABHUTATEJJADHHH Yy3rapmac TOK OWJaH TabMHHJA4IIAA, my-
HUHM IEK. 3/JeKTPOJH3 KypHAMAJIapHAa HIUAAaTHAALH.

Bup ¢asann HKKHTA SApMM JAaBPJM CHMOGAH TYFPHIArMYHHHr b
KkonGacu 6yaub, xonbaxa Bakyym xocua kuauuran (182-pacwm, aj.
Tyrpuaaruunuur A; Ba A, acocuil aHOA/NApW TeMHD EKH rpadutiaan
KuauHran Ba T, TPaHCQODMATODHHMHI MKKHAAMIH UyJIFaMH Ousan
yaanran, Bomka mkkuTa AApuM AABPJH TYFpUJjarvunapiard CHHFapu
6yuna xaMm uyaraMHHHT O HyKTacu TYFPHJIAHIAH TOKHHUHI Manui
KaeMMmacH Ba3udacuuu Oaxapany. '

Kon6a HopMasn Ba3uaTra KeJTHpHJAranaa katod Oujaan €KHil aHO-
AW opacuiard Kynpukya y3man6 €i xocux Oysanu Ba KAaTOA 3PKHH
9/1eKTpoHaIap Manbau 6Yaub Kosagu., Arap KysrFaTHml aHOA/IapHAAH
GUpHHHMHI MacajaH, dYanAaruCHHHHI MOTEHLUHAaJH Karoj mnoTenuHa-
Auj3H 0Kopu OFJca, 3PKHH 3JAEKTPOHJAAp WMy aHOAra Kapal xapa-
KaT/MdaHaaW Ba ¥3 xapaKaTd AaBOMHUAA CHMOOG OYFJapHHH HOHJALITH=
paau. lllysnaf kuau6, KaToA Ba épAaMyu aHOJN opacuia paspsn €HH
xocua 6yaanu. R

dnexTp éfin Ounan OHPrasMKAa KaTOA CHMOGMAA PaHr/V * KAaTOA
ROFH Xocus 6Yaanu, By nor oaauiaa cuMo6 Gyrnamanu Ba' - ko.0a
cumo6 Gyraapu Guiaun Tysaanu. Bynaaw ramxkapu, Katod JOFH HHTeH-
CHB paBHLUAA 9JEKTPOHJAP. aXpaTH6 uuKapanu. By snexTpon.aap
3/exTp Mafilon TabCHpHIA XapdkaTianand. Eianr cakAab Typuuy 84
aHoxsapra Gepu/raH Ky4/a8HHW umopacH yardprawnna éfnk GHp EP-
AAMYM aHOAJAH HKKHHYHCHIA YTKA3KII ydym €pRamun dHOXa4p’ Ou=
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[image: image484.png]182- pacM. @ — 6up dasalu HKKH APHM JAaBpJH
CHMOGJIH TYFpHJATHY cxeMacH, 6 -—- yu (asanu
cHUMOG/AH TYFpHJArH4 cxeMmacH,

{—60ow aHonnap: 2--yAFOTHMI aHOAAApH; S—EHIMPHIN BHO-
ad; 4 — cuMobai awon; 5 — aHoa TpaHcdopMartopH; 6 —
yAPOTHW TpanchopMaTopH; 7 — WHma Koaba; &8 — mar-
pysSKa yaaHazuraw KieMmanap, 9—yu $a3and TOX TapMOFH.

nan kerma-ker J, npoc-
ceJb FAITAKJAAPH YAaHANH,
Arap Oy raatakaap G6y.a-
maca, aHoX Ba Karoj opa-
cyaard mMyc6aT KyuJaHuul
KPHTHK KHiiMaTuaan (15—
25 B) kamaifiranna sanxup-
Jaru TOK y3uJaaud Ba éf
cyuu6 xonanu. Cumo6 Gyr-
JIAPUHUHT HOHJApH LappoB
AYKoNaAu BA HKKHHYH &p-
JNaMuu aHoANa MyCGaT ro-
TeHIHaa nafxo GyJauiuu
Ounan €&i Kalirazan é&x-
Ma#nu.

Hpocceas Fantaru 6y.-
rasja ToK y3JayKcus Gy.Ja-
K, KYUJAaHUID KPHTHK

-KHiMaTaaH fmacafiranpa

XaMm OMPDHHYM 3HOJL Ba Ka-
TOX opacuna, €éff J0uUMO
€1ub Typanu, koabana cu-
MO0 OYF/JIADUHHHT MOHJA-

; WIMIK AaBOM 3Ttaau.” Hk-

KMHYH dnold Myc6aTr mno-
TeHUua, 1 oAraHaa &g Ou-
PUHUH 8HOANAH HKKHHYH
aHonra kyaub VyrTagu, sf'b-
HH CYHMANAY.

.K* Ba ,0“ knemmanap
Harpyska KapUIHJ/HTHra
rTyTtawranna (182-pacu, a)
€1 acocH# aHoAsap Ba Ka-
TOJA OpacHia ByXyara ke- .
naau. E# xaton OGuaax
AHOAJIAPAAH Kailch OupH
aiiH4 Wy BakTla kKaroara
HUCOaTaH MycOaT noTeH-
npaaay 6yaca, Vma anon
opacuna €uub Typanu. Yi-
FOTHII aHOA/IAPH 3aHKHPH-

aa /[ rFaaTak HAMA MaKCanad MiuaatuArad 6yJca, acocufl saHXHpAa-

cu J pantak xaM Uy Makcaaaa HIUJATHJIAaLH,
ynpat Kuaub, EAHUHr Ba TOKHHHI HATPY3Ka 3aHXHPHAAH YTH-

(M Y3J1yKCH3 PaBHILAA 13BOM ITalM.

Adonx GusaH KaToXx OpacHAArd Ky4YAaHHIWHHHT HLlopacH ¥srap-
rauja, AbHH TeCKapd KYuYJAaHHWAA 3/eKTPOAJAP OpacCHIA KYAa KH-
quK (6Hp Heya MHAJMAMnep) TecKapH TOk nafno Gyaanu.

Typpuaaruunapaa Kyyaanuw TyuwysH, ogataa 20—25B xau opr-
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[image: image485.png]Mainu. SfHa xaM Mykammansawrad cuMO6 BEeHTHA/APHA HUIYK aHOM-
zap Gunad Oupra KywuMmuya @HAMPHII aHOANADH XaM GYaan, K¥-
WHMYa aHoxnap €paamud TpancdopMaTop/apaaH TOK OMamu Ba HAr-
PYySKa 3aHXHPUAArH TOKKA GOFAMK OF/IMaran X0Jj4a KaToOd HOFHHH
caksdb Typanu.

Yu ¢asaau cuMmo6au t§rpuaaruuaap (182-pacM, 6) 6up asaau
CHMOG/H TYFPUJArUYAAH YUTa HINYM AHOAM OYauwM GHAAH BapK Ku-
nand. By awomnap TpaHC(OPDMATODHUHT y4TA MKKMAAMUH TYJIFaMura
10111y3 yCyJAHJa yJAaHajid, I0OALAYSHHHT HOJAb HYKTACH HArpy3Ka 3aH-
MUPHHHHT MaH(u# KyTOu 6§au6 xuamat xuaagu. Tok xap 6up uu-
YH aHOA OPKaJH NaBpHUHr (¢akaT 1/3 KuUCMHM paBoMuardHa yTand.

Cum06an wuma Tyrpunaruuiap 600 B rava kyungunmaa 500 A
raya HOMHHAJ TOKJapra My/mxaana6 Ta#épsanagu.

XVII B OB. APUM ¥TKA3I'HYJH ACBOBJIAP
149-§. YMymunil TymyHganap

Slpum JTrasruuam ac6067apia TOK YTHIN BAKTHAA 9JEKTPOHJAD
Ba ,TeIIHKJAD“ XapaKaT/IaHalH, YJADHUHT XapakaTd spUM YTKasruu
MOJJa/IaDHHHT  KPHCTQMJ TNaHxapajapuaa Gyaaiurafd npoueccaap
Ousan vambapuac GorJanra 6yaanu. :

X03upru BaKTAa fAIpUM YTKA3rHUIAD 3AEKTPOHHKACH aRHHKCA My-
BahdausT OuAaH PUBOXKAAHMOKAA. SIDUM YTKA3rHUAK aCGOBIAPHUHE
BMEKTPOH Ba MOH ac6o6aapra nucGaraH OHP KaHYa MYXUM adsaj-
JAUKJAapH Gop. SipuM yTKasrudad ac606.apna BAKYYM XOCHA KHJUII
Ba 9YFJI4HIAH KATOLHHHI 3apypaTH HYK/JHrH 6y acGoGIapHUHT Y-
YaMJapUHU BA OFUDJIHMIHHH KamMafTupuuira, MeXaHuk MYyCTaxKaM/He
TMHH, XHU3MAT KWIHW MYIAaTHHH OHPMYHUYa OIUMPUINra HMKOH
Gepaiu, ynap ap3oH Typamd Ba (oiijanaHdilia aHya Kyaad. Pamuo-
TeXHHK4, JHepreTHka, aBTOMATHKA, TeJeMexXaHHKa Ba XHCOG/alul Texs
HUKaCHHUHI 6ab3H COXaJapuia fApuM ¥Tkasruuau ac6obaap 3/eK-
TPOH Ba HOH ac00G6/JapvHH HwJA6 YMKADHUIAAH CHKHO UYMKapMOKIA.

150-§. Slpum YTKA3rMYNAPHHHT 9JEKTP Y¥TKa3yBUAHJHTH

SlpuM yTkasruujapra KaTTHK MOLNANAPHUHI KATTa TPYNNacH Ma-
cy6 6§aul, ynap ¥snapuuuur ajexTp Xoccanapu Oyiinua (3pKuR
$/1eKTPOHIADHUHT MHKIODH GyAnua, NeMax, 9JeKTp KapIuuauruy Gif-
Aiuua XaM) KaTTHK JXKHCMJAp OPACHAA YTKA3CHUAAp GHAAH H30AATOP=
Jap ¥pracuna opasMK XOJATHU 3raJJaiiiu.

Arap o/auH KYpHO UMKHJATAH 3MEKTPOH ac606aapia 3JEKTP 3ap-
fA/1ap BAKyyMAa €KM rasfa xapaxar KHJCa, sipHM VTKasruu/d ac-
Gobsapaa aca yJaap KAaTTHK XKHCMAA, KPHCTAN/AapAa XapakaT Keaaid.
Kyn conan Typau-TyMan apHM JTkasrud MOLAaNapAaH PaAHOTEXHH-
Kaja 3HT K¥n TapKairauu repManuil Ba Kpemuuil OY.au6, yaapHuil
S/IGKTP XO0CCaJapd Aespau GHP XHJALHD.

SIpuM YTKA3rMUNAPHUHT IJIEKTP XOCCANapH KPHCTANALATH aTOM-
JAPHUHT ¥3ap0 GOF/NAHUINHUTA BA 9/eKTPOHJADHHHT aTOM SAPOJAAPH
Ounan GOFMaHAWIMra GOFIMK. SIpuM yTiasruyaapAa Oy GornanHuLAap
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[image: image486.png]KYJAQ KY4YaH BA UIYHHHT YYYH YJapAa 3pKHH 3JeKTPOHAAp HHCGas
TAH Kam O0yaanu.

Sipum yTiasruuaapra Mennesees nappuft cucremacuaaru IV, V
Ba VI rpynnajiapHHHT KYNUHIHK 3/1€MEHTAAPH KUPaIH. 183-pacmana
ADHM YTKA3rHYAap Xxoccacura sra Gyaran snementadpuunr [1. U.
Menneneep naBpHii cucTeMacuia TyTraH YpuBaapH KypcaTuarad.
Y AapHUHT 4an BA MACTKH TOMOH/A2PHAA THIHK METAJNap, YHr BA K0KO-
pPH TOMOHJIApHAA 9C& THNHK AHM3JEKTPHKJAD XOMAAILTAH.

flpuM  YTKa3ruyNapAaH TOK YTA&Tranaa Xeu Kanaafi XUMHsBUR
ysrapuw 103 GepMainu; AeMaK, apuM yTKasruynapaa TOK TaLlyBYH-
Map HonJAp 3Mac, 6anKH 3JEKTPOH.JApAHP. ‘

ONeKTP YTKA3yBUAHAHTH XHXATHIAH APUM yTkasruunap Merainap
Ou/iaH AU3/1€KTPHKAAP YPTACHAA TypanH. - '

SIpuM §TKASTHUMAPHMHT XOCCACH TYPAM Taumiku (aKTopaap: Tem-
neparypa, €pyf/auk, 60CHM, Kyuad SJeKTP MailioH Ba XO0KasoJap
TABLCHPHAA 3JEKTP YTKA3YBUAHIMIHHHHT Te3 yarapuwuanp. Sfpum
yTkasrauaapra Gup 03 apajaluma KYIIUATABAa, YJI@PHUHT  9JeKTP
YTKASYyBYAHAMTH GHP HEUA MHJAHOH MapTa Y3rapuliin MYMKHH.

ByaapHHHr xammacura spuM. yTKasruuaapaa 91€KTPOH/APHHUHT
KOHUEHTPALUACH KAM 3KaHJHMTH (MeTalaapiarura HUCOaTaH) Ba YHHHT
TallKH Qakropaapra GOFANKANTH cababnup.

SIpuM YTKASTHUHHHT META/JJIAAH aCOCHR DapKM IUYHIAKH, MeTaa-
Aa a6CcoMOT HOAb TEMIEPAaTypPa AKHHHAA 3/EKTPOHAADHHHT KOHLEH-
TPAUHACH TeMnepaTypa KyTapuiuiu OuaaH nespau Yarapmaiinu,
APHM YTKa3rHu/Japra 3ca 3JeKTPOHAAPHMHI 3PKMH XOJATra yTKasuul
YyuyH sHeprua capdaawmn kepak Oynand, SHEPrUAHHHT KHAMATH KaHua
KarTa 6yAca, spuM YTKA3THUWIADHUHT 3JEKTP YTKa3yBUaHAMTH TeM-
nepatypa Ba GOWKA TAWKH TabCHPJAAPra WIYHYa KaMpoK GOFAHK 6V~
aaad. Msosnsropaap yuyH suepruswuHr KudMaTiaapu xyaa katta Gy-
AUIIH XapaKrepauaup. Macaaad, repmanuii yuyn W=0,75 sB, NaCl
yuyH sca W==10 3B. ['epManufinuur Tamgu opGuTacHaa TYprra Ba-

183- pacm. Slpum VTKasrHy
XoccacHra sra OyJarau
sJeMeHTaAapsd MeHgenees naspHt 184- pacm. Tepmaunit

CHCTEMaCHAArH YDHH. KPHCTANTHHHHI Ty3HJ/HILH,
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[image: image487.png]AGHT 9AeKTpoHH 60p. lepmanuft xpucranmnpa xap Oup aToM TypTTa
KYwHE atoM Ounas XKy(QT 3/4eKTPOHAH OGOFNSHHILIAD XOCHJ KHJIaLH
(184-pacwm).

lepmanuil xpucraauja apasaiumanap O6yaMaraHuia a6CoioT HOJb
TeMIepaTtypara SKWH Temnepartypana arOMJapHUHr O6apua BaJjeHT
SMeKTpOHAApH Y¥3apo Gorianrau Oyaanu. [epmanuft Hopman Temne-
paTypaaa spuMm YTKasruy 6y.au6 KoJaiu.

Tawgy 3J4eKkTp MafiiOH TAbCHPHAA IPKHH IJNEKTPOHJIAD Xapakar-
JNaHKHG6, SJAEKTPOH YTKa3yBYAHJIUKHH XOCHJ KHJAaLH (n- yTKa3yByaH-
JHK).,

SpKHUH 9/1EeKTPOHJAP XoCcH] Oy AHLINAA KOBANEHT GOFJAAHHIUAADAR
6y xofi ,9/MeKTPOH Telluk* Xocua Gyaanu.

Tewuk MaBxyJh 6YaraHfa GOFJAHHII 3JeKTPOHAApHAaH Gupu Te-
IDHKHHHT YPHHHH STAAJaIIH MYMKHH Ba Oy epaa HopMaja OOFaaHuIl
THKJ4HaAH, OHpOK GoluKa xxofixa HopMaJ GoraaHuml 6y3uaand, Oy iee
KUK YPHHHH OolwKa GHPOP 3NEKTPOH Araiajaidfiu.

Tawmgu 34eKTp MaANOH TAbCHPHAA TEIUMKAAp MahioH AYHAa MMM~ -
Ia CHMXHALH,

TemukAaPHHHT CH/DKHIIY KATTAJKK XKUXATHAAH 3JIEKTPOHAADP 3aps-
oura TeHr GyaraH MycGaT 3apsjinap TOKHMra 3KkBuBaJjeHT. Dy mpouece
TeIUMKAH YTKA3yBUYaHJUK e6 atananu (p-¥TKasyBYAHAHK). -

Wynaah Kuau6, apuM YTKA3THYAADHHHE YTKAYBYAHJIMIH 3JEK-
TPOH ¥TKA3yBUAHNHK Ba TELIMKAH YTKA3YBUAHAHKJAD AWFHHAHCUIAH

n6opar.

flpum yTKasruu Tapkubura 03runa MHKIOPAA apanamuMa KHPHTHIL
6UAaH YHHHT XOCCACHHH y3rapTHpHil MYMKuH. SIpuM §TKasruu Kpuc-
TaAura GoiKa 3/1eMEHTNapDHHHT aTOMJAapMHH KUDHTHO, KpHCTaAA LA
SPKHH 3JIEKTPOHJNAPHUHI TeWHKAApAAH Kym OyaHwiMra €K axKCHHYa
TEMKAAPHUHT 3PKHH 3MEKTPOHJAAPAAH KYn OYAMIUNra 3pHUIKII MY M=

KHH.
-T'epManuit aTOMH YpHHHM yuTa BAJEHT 3JEKTPOHU GFArad HHIUA

ATOMHM OJITAHAA WHIAUA S/AEKTPOHJIapH FeDMaHHUAHHUHI yuyTa aTOMH GH-
N34 KOBAJEHT OOFJaHaAW, MHAMHAAR TYPTHHUM 3JEKTPOH eTHUIMAC/H-
TH Tydahau repManufiHMHT TYpTHHUM aTOMH Ousan GOrnaHum 6yJ-
Majtiu. Arap eTHIIMaérraH TYPTHHUH 3JEKTPOH repMaHHAHHUHT IHT
AKHH aTOMHJAH oJuHanurad 6y.ca, xammMa OOFJNAaHHUIUNJADHH THK/AMI
MyMKHH. Bupok, 6y xonzarepMaHufl aTOMHHM Talu1a0 KeTram SJeK-
TPOH YpHHAA TemwlHK XOCHA Gyaaiu. By Tewuk repMaHMAHUHT K-
HH 8TOMHJAATH 3JeKTPOH TOMOHMIAAH TYJAupPHAALH. IPKUH GOFNAHUI-
JapHH KeTMa-KeT TYJLMPHII NpPOIEeCCH TEIHKJIADHHHT ApHUM YTKas-
ruyza cuaxumura tedr kyuwad, lllynnafi xuan6, HHAMA apajsamiMacH
repMaHdfl KPHCTA/HHUHI TEIIWK/AM YTKA3YBUaHJIHCMHH TabMHHJAARAH.
DNeKTPOH YTKA3yBUAHJAMTH YCTYH OYJAran fApuM yTkasruuaap n-
Typ SPUM yTKa3ruuiap Ae6, TEUIHKJH YTKAa3yBUAHAMTH YCTYH GYJa-
rai ApuM YTKasruuaap p-typ fipuM YTKasruyaap ne6 arananu. Apa-
AaUIMAJH fIDHM  YTKA3THuJa YTKAa3yBUAHJHK TYpHHH OUJIAHDYBYH
sapsi]1 TaulyBYHAap acocHf neb, TeCkapH HiIOpaaH 3apai TallyBYH-
Jaap &paamuH 3apsaj TawyBuuaap Ae6 IOPHTHAAAH. : '

7
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[image: image488.png]151-§. SIpum YTkasruyan AICCH aMopaap

JM4Ya OyJraH HKKUTA APUM YTKA3THYHMHT scCH KoHTaKkTHAAH dofina-
JAHHAALH,

185-pacm, a, 6 xa TEPMAHUA/IM ACCH NHOAHMHT TYSHAMLIN.BA CXe=
MacH xypcatuarad. Ilyaar acoc 3 ra TepManuilin naactuua | kase-
mapJaanras 6yaub, yura HEIuR 2 CYIOKNAHTHPUG cypTuaran, Muguft
CYIOKNaHMaCHra MIKK KjaeMma 4 KaBlWapaawazn, y muma H30J5TOP
6 ra kaBsluapaaurau TpyOKa-ltenrear 7 OpKa/u yTanu Ba Tawmku
KlemMma & Guaan yaawanu. Hxxnnun tamgn kaemma 9 acoc & ra
KaBWapaanran. Hyp rawcupunn AYKOTHIN yuyH mwmma HYp ¥TKa3-
MaiJuraH H30J9TOp MoK Guuan Konnananu. Koucrpykuusanunr Xam-

THYIH LHONNAPHUAT TecKapu TOKJIaDH KHYHK; repManuitiy Auoanap-
Aa yHaapua &k 1o3napua MHKpOamnep, HHAMHIH Auonnapaa sca
MHKpOamnepuunr 6up Heua yJAyuiiapura Tewr,

——

>

reeyy
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AR I Ty
TIrriz.
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185- pacm, g — ACCH JHOAHHHT TY3HJHIIH, § — Waptay  Gearucw,
8 — BOJbT-aMmep XapaKTepHCTHKACH,
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[image: image489.png]6- xanBania spHM- §TKA3rHUAM ACCH BA HYKTaid AMOAJNAp napa-
METDPJIApPHHUHT TUNHK MHKIOPAapH GepuJra,

6-gcadsan
Isox ir=05 A , U,.=50B , c lqacTorara MOCIHIH
Sccw | 400w | 25u0m | 50w | 50wy
Hyxkraau I 15 =100 Ou l 0,01—1 mMOM | 1 uo l Bup Heua My

X03up 9/EKTPOH aBTOMATHKAHMHT 3/JEKTPOH KYUaiTUPrHY1apu sa
6owKa KypuiMarapuuu Tabmunaamna J7A-I7XK tunupara auoanap
TyFpunaruy cudatuaa MmMAATHAMOKAA. BynAaii TYFpuaarnuiapaa
TYFpuaanran TokHuHr Muxaopu 300 MA Ba Teckapu kyuaanuw 50...
400 B raua eragu 186-pacm a, 6, 8. 2 Japaa 3JeKTPOHHKA CAHOATH~
Aa vwaab yukapuaaérran J-226 B, [1-302, xaso 6usan cOBUTHAALH -
ran BKJI-200 Ba cyB Guaan copyrunaauras BKJIB-350 apum yTkas- -
THY AHOAJNAD TaCBHPJAHIaH,

152-§. TyHHeap auoA

TyHHE/b AMON HKKH KYyTGJIH
ApuM yTrasruuam ac6o6 6yauo,
BOJIbT-aMllep  XapaKTepPUCTHKACH=
HUHT TYFpH TapmMOruaa Maudui
KapUIHJIHKJAM coxara sra. Tyunean
auopnap N -CHMOH BOJIbT-aMmep
XapaxTtepuctukara asragup (187-
pacM). Wynnar yuyn xam 6ynanaft
OHOAJMAD, TYHHEAb JXHOAJAAD
neb arananu,

Tynneab guon MexaHusmu aco-
cuaa TyHHeab 3pdextu &ragu. By
atdexT Kaaccuk pusnkana y3 ana-
JI0rura sra aMac Ba y c¢paKatrUHa
KBAHT MEXaHHKACH acoCHia Ty-
IIYHTHPHAALH,

=)
&2

U Uy
186- pacM. a, 6, 8, 2 — TYpIH
RPHM JTKa3rHYJH AQHOAJNAPHHHI 187- pacM. TynHeNb JAOAHHHT

TalK¥ K¥pUHHIIH, BO/ILT-aMNIep XapakTepHCTHKAacH.
21



[image: image490.png]Oxnauft ApuM YTKArUUAH NUOLHHHT WLIAAMI NPHHUHNHIAH Mabe
JAYMKH, TYFPH HYHAJIMILAATH TOK acoCHA GY.MaraH Tok Tally BYHAAp-
HHHT (3JIeKTPOH BA TEIUMKIAPHHHT) p-n YTHII NOTEHUMAN TYCHFH op-
KaMun §THwH tydahin ByxyAra kenapiu. TyHueJb AHOANA 5CA TOK
TAWYBUUAAD p-n YTHU MOTEHUMAN TYCHFHAAH OWMG VTMafinu, Gaa-
KH 3/IeKTPOH §3ura xoc ,TyHHeAb® OpKaau YTHG KeTanu. TyHuesn
(et GY/IHWH YyUyH APUM YTKA3rHUAM MaTepHas Bd YHHHT aco=
CHOA XOCHA KH/JAMHAJUTaH p-n JTHII MaxCyC TaH€pAaHMOFU JO3HM.
187-pacmna xypcaruiran //I coxagas Gow.aa6 TYHHEJb JIHOA XYAAH
OMAHA AMOA KaGH HIAAlAH, SBHH p-n YTHW OpKaaH yTaétrdn TOK
AnpPy3uon Toxk 6yaanu

Xosupru mafitaa HrTudokumusaa Tysueab ZHOMJIAD, acoCaH,
TepMauuil, raluii-apCceHul, Ba ralinii-CypoMa MaTepHaNapH ACOCH=
Aa nmaab YuKapuJAMOKaa.

Tyunen» nuoA BOAT-aMnep XapakTepHCTHKACHAA Manduii Kapuu-

JIMKJIH COXAHHHT MaBIKYNJIMIH, YHWHI 3J€KTP CHFHaJJApPHHH Tenepa-
UMAaaINa Ba yAaPHH KyyafATHpHIZLA KYJAJAAHUIIHLE HMKOH Gepanu.
lllynunraek, TyHHeab AuOANap aBTOMATHKA Ba 3JEKTPOH xHcobaaw
MaluHajlapulia HKKUTa TYPFYH XOJAaTaH ac606 cudaTHiaa Miugaaruaa-
au. Tynnenb auonmsiapu acocuaa conpa Tpurrepaap Hurunanu. Tyu-
Hesb AHOMAAD OAAMA AMOA/MAPra HUCOATAaH aHYA NacT Ba I0KOPU TeM-
nepatypanapiaa Hmaafl oJanH, S’bHH TYHHEJb IUOAJAPHHHT WIIAALI
TeMNePaTypa AMana3oHM AHYA KeHT,
"~ Tyunenr nuox Oup X0A8THAH HMKKMHYH X0.aTra TPaH3HCTOp BA
THPHCTOpra Kaparanaa Tes ysauG-ynauaiu, TyHHeNb IOHOAHH Xapax-
TEPJIOBYM aCOCHA napameTpnap Kyitumarunap xucobaamaau (190-
pacm): wmakcumymparu U, kyunanum, MakCUMyMOard TOK l,, MuHH-
MyMmaaru Tok /,, Munumymparu U, xyuaawuul. Kyujsanuwauur U,
KHAMaTHAa 1udysHOn TOK MAKCHMyMIATH TOKKA TEHr Gyasju.

153-§. SlpuM yTKa3ruuan cTaGHAMTPOH

BosbT-amnep xapakTepucTHKacHa KyuJaHHWHHHT TOK KyyHra
KY4CH3 GOF/IaHraH COXacH GYJAran spuM YTKA3rHu/au nuponsap cra-
GuauTponaap Ae6 aranan. Bynaat coxa kpeMHu#AM AHOA BOABT-
aMnep  XapaKTepPUCTHKACHHUHT
TeCKapy AYHAJMIIHAA P-1 Y THIL -
HHHT ,Teluu® coxacHaa Ky-
satTuaanu. Macaaau, JI 808 éxu
6owKa crabuautponaapna 188-
pacM a, 0 TeCKapH Ky4aaHu-
HuHr Kufimatv 10 B ra errynua
TOK XYAd KHYHK Ba 6y TOK
acocaH AMOJHHHI p Ba N COXa-
JlapuAaruy acocuit 6yamaraun sp-
KHH TOK TalllyBYHJADHHHT KOH-
HNEeHTPAUUACH OUJAH aHUKAaHA-
Iu.  Teckapu KydnrauuIIHuHT

188- pacM. a—]1 808 crabuanrponnuur

TallKd KYPHHHILH, 6 — BOJIbT-aMmuep :
XapaKTepHCTHKACH, kuitmati 10 B nau oprca, auos-
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[image: image491.png]HHHI  TemuAHmu® Tydafiauy TeCKapn TOK XaM KeCKHH OpTHG KeTald.
CTabuauTpPOHIAPAA =il YTHUWIHHHT ,TEUIMJHIIK® MAAAOH &KH ylOp=-
Ma xapakTepaapura sra GyJaanu. ,

Mailijon xapakTepuaary TelWIHM/IapAa APHUM YTKasCHIHHHT Ba=
JAeHT Ba YTKA3YBUAHJMK 30HaJapuiard OOFJAHTaH SJEKTPOHJIAD KYu=
M SNEKTP MAafijloH TAbCHPHAA 3PKHH TOK TALWlyBUMJapra anaaHu6
Koaanu. Byupali Temnavmaapun Kynunua 3eHep xapakrepuaaru &kH
TYHHEAL XapaKTepuAard TewHaHmaap Aeb artanand.

JIMOLHHHr YIOpMa/id TeMH/INLIMIa 3PKHH TOK TaWyBYHAAPHHUHT
(3/1eKTPOH Ba TELIHKAAPHHHT) p-n YTHLI 3JEKTDP MaflOHMAA 3ap6a-
/AU WOHM3ALMA HATHXAcHAA Kynafnmu ca6a6 6y.naau. 7 B nan nacr
KYY/aHHUIJA TeIUH/IaAuraH AHOAMAPHHUHT TEWHJAHIIM MaHIOH Xapak-
Tepura sra. 15 B aaH I0KOPH KyuaaHHIAA TEWIWAANUTaH JHOANAPHHHT
TeIIWJAMIUK 3Ca yiopMa xapakrepra sra. Opanuy KyuJaHALL/IapAa Te-
IIMAAAMFaH AMOANAPAA Xap HKKa/la MEeXaHusM XaM poab YidHaiau.

Tok KeckuH ¥3rapraHfia KywlaHHm >Xyjaa xaM ysrapaad (188-

acm, 6 naru A pa B uygraaap opaauru). Iy opasugaa kyuaaHui
gsrapnmuﬂuur TOK y3rapuumura HuC6aTH CTAGHAHTOPHUHT AUPepeH=
Ha/ Kapwuaurd ne6 aTaaauu: ‘
R =44
Aj

HNuddepenuuan Kapmuauk CTaGHANTOPHUHT aCOCHA mapameTpJ/apH-
AaH Gupd Oyau6, y KyuyJaHHIIHMHT CTaOWUAM3aTOD AApaxacCHHH
Kypcatand. BosbT-ammep XapakTepUCTAKACMHMHT HIUYH y9acTKacH«
nars (A Ba B HyxTanap opaauru) orFMaauru auddepenuuan Kapuid-
JHK KaTTaJurunu anuxaaiad. OFaul KaHwa kartra Oy/aca, KapuiuaHk
XaM WyH4a KaTTa, s'’bHU CTAOHMAJAWraH KyYJdHHW TOK Y3rapuiunra
GOFAHK X0aAa y3rapafu. lLLlyHudr ydyH xam amaana audoepenuu-
aJ Kapu/Jurda Kuuug G6yarad cTaGH/AMTPOHJAD scawra xapakar KH-
JHUHAAHY.

CTabuiuTPOHNAPHUHT siHa GUP 3HT aCOCHH rapaMerpaapuaaH Gu-
pH CTAGU/MNaWran KyYJaHHUIHHHT TEMNepatypa Ko3pouuueHTHAUP:

-~ au i
a="— .—-100 9
ar v <
6yuna U,,—CTabuajalIran Kyu/JaHui, a—CTaGuAIarad KydJaHni

KO3(pPHUHEHTH.
CTaGUAUTPOHNIAPHAHT KYU/JAHHUIKHHH ¥3raprupMacaaH cakaab Tty-
pHII XOCCACHAaH KYU/JAaHHI CTa6HAH3aTOpJapuaa ¢oAnanaHnIaAH.
daextponnxa canoatd KC-133 A, KC-147 A, KC-168 A mapkana-

rH ApMM YTKA3CHYAM CTAGHAMTPOHJAADHH UMKapMOKIA.

154-§. Bapukanaap

Arap spum yTiasruunap (Zvonnap) ¥arapyBuaH CHFMMAaH nGO-
par G6Y.ca, 6ynnat spHM YTKasru4Japra Bapukaniap aeddnand.
Juonnaru p-n yTHUIMTA SAeKTp MAHIOH TabCHp 9THO, yHAaru sap-
fJHH BA S/EKTP CHFUMHHH ¥3rapTHpajH. BapuKanmHMHI HKKHHYH TY=-
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[image: image492.png]pr oroBapukanaup, doToBapukan ApuM YTKasTHUIH (oTOSe=
MEHTHAH H6OpaT 6yaasu., YHAZ B1eKTP CHFHMH CHPTTra Tymaérrau
€pPYFIUK OKUMH HHTEHCHBJAMCHTA GOFIHK Cyaann.

Bapuxanaap pamuorexnukana:

—TeOPAHHII KOHTYPJAPUHUHT DE30HAHC YaCTOTACHHH KafiTa co3aat;

—H9aCTOTAaHK YM3HKAH GY/Maran CHUFHMra ySrapTHpull;

—IOKOPH 4aCTOTanM 3/eKTP TeGPAHULIIAPHHH KyyafiTupuwaa Kmi-
NATHAALH.

TeGpanum KOBTYDHHUHT DE30HAHC YaCTOTACHHHM Kafrta cosjam
YUyH Bapukan aCOCHi CHFUM OHJaH napanien Kuaub yJaasany, GyHe
A2 KOHTYpAA KYYNAHHIUHHHT ¥3rapyBYaH TAWIKUJ STYBYHCHHHMHT aMI-
JAUTYAACH CHJXKHII KYUJAHHIIHAZH KHUYHK 6yiumn  kepak. Cumxumn
KYUJQHHIIHHAHT KATTANHTHHH  Y3rapTupa Gopu6, BapHKANHHHF CUFH=
MHHH B2 TeOPaHMIU KOHTYDPHHHHI DE30HAHC YACTOTACKHH ysraprHpum
MymkuH. Koutypraru ysrapysuan kyunanum sca BapHKANHHHT CHFH-
MHra TabCHp KHAMalnH. Dy Kyuramum Cu/XMIm KyuiaHHWALAH
aMaana Kuuuk G6yaamu.

HacToTann yaraprupum YUYH BADHKANHHHT DexuMH OHPMYHua
yaraprupunanu. By pexumaa sapuxanra 0epuaaéTran CHJAXHIN Kyye
JAHUWH BAa Y3rapTHPHAAETraH KYuJaHHIIHAHT aMnJanTynacu Tenr Gy-
Naid. BapuKanHHHr CUFMMH  wu3uKAM KOHYH Oyiiuua 3mMac, 6anku
Kyu/naHHIIra TeCKapH NPOMOPUMOHAN paBuwaa Yarapaad. LUyuur
YIYH YHUHT YHKHWMAACH CHrHAM (GaKaT KMPHII CHTHAJAH YacTOTACH-
ra TYFpu KeJyBUM aCOCHH uacToTana 6yaMafl, Gaaxu WKKuIaHraH
4acToranapiaru Curamiap xaMm Gynann. Arap ac606HHHT YHKHIIUra
6MpOp rapMOHHMKAra CO3/MaHraH TeGpaHUIl KOHTYpH KYHuJca, Yy XOJ-
Ia ¢daKaT Wy rapMOHMKE axpasaiu, SbHH KUPHIL CHTHAJIHHUMHT qac=
TOTaCHra HHCOATaH MWKKH, Y4, TYpT MapTa Kaita OyJraH gacToTaau
CHrHa/ axpanu6 vukamu. llyspal gxuaw6, curuans 9acToTacuHd 6u3
KynafiTuprau 6yaamus. Kynasrupum kosddunuenty Kanua xarra 6ya-
€28 BA KaHYa IOKODH YaCTOTa aXPAaTH/AC3, KHPHII CHIHAJHHHHE KYB-
BAaTHra HHCOATAaH IMYH9Aa KHYMK KYBBATAM UYHMKHII CHTHAMH OJHII
MyMKHH G§nanu. daextponuxa camoarnza 901 A-11901 E THRHAACH
Bapukanaap uwiaab yHKapuaMmokaa. Yaapaa TecKapu Kyuaauum 4 B
Gyarauna, curuM 22—32 nd ra tenr 6yamu. MakcuMaa kyuaaHuim
45—-80 B Gysranna, musuman curuM 7—92 nd ra TYFPH KeJagH, Ba-
QUKAMHUHT aCHMIUTH Q=25--30 opacuaa Gyaanu.

155-§. SIpum yTrasrnuin TYFpHAArHYIap

SlpuM YTrasruuan TYFpuaaruuiap Kyfuaaru napametpaap OHJaH
XapaxkTepaanamgnu:

—TECKApH KYYJNAHHLUIHHHT 3HT KATTa KUAMaTH;

—TYFPHNAHTaH TOKHHHT 3HT KaTTa KuiiMaTy;

—TYFPHJIAGHraH KaTTa TOKKA TYFPU KeJAaauran TYFPH AYHaauwpaa-
TH KYy4JaHHW TYW YBH; ~ :

— 9Hl KaTra TeCKapu KyuJaHuWra TYFPH KeJraH TECKapH TOK}

—AHOIHMHI TECKApH KyuJaHull GepHJraH naiTHaaru CUFHMH;

—4erapa yacrorace;
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[image: image493.png]189- pacM. a, 6 — spuM YTKasrHWTH THOTHHU TAIKH 3aHXKUPra yaaus
CXeMalapH; g — OHTTA SPHM JABDJH ADHM §TKASTHWIH TYFpHJATHY;
2 — TYFPHJaHraH TOK rpacur,

— TeMneparypa AHanasoHH;

— oohnanu um KospdUuHeHTH.

Xap XHJ 3MeKTp YTKA3yBUAHJAHKKA ora 6yaran MKKHTa apuMm Yre
Ka8rui uerapacuiarn Coxa 3MeKTPOH-TEWHMKAH YTHW &K p-n JTHUI
" pefuaanu,
: Byunai yTuw 6up TOMOHJIaMa §TKAa3yBUAHAMK XOCCACHTa 3ragup.
- p-n §TMUWRHHT Oy XOCCACH SIPHM Y TKA3CHUJH Auonzapna yarapysuaH
' TOKHH TYFPHJAII YYYH HIIJATHAAIH.

Kyunanum xyt6u yasrapranma p-n yrumna SPUM  ¥TKa3ruuJap
OpKa/H TOKHHUHI YTHUIMHU KYPUO YHKAHJIMK.

Kyanawuw Tyrpu #ynainmmpa 6yarania p-coxara ManGaHuHD
Myc6aT KyT6H, n-coxara sca MaHdHH KyT6u yaanaau (189-pacu, &).

p-n YTHIINATH KAPIIMAHK MUKIODHHH KAMAATHPAAMran KyT6/H
Kyu/aaHuil GepHATaHAa XOCHA GYaraH TOK Ty FpH €xu VTrkasum
TOKHM Aefiunany, YTaauraH TOK 3¢a TYFPH TOK JAelunany.

Teckapu #Aynammmparn Kyusanum (189 pacm, (&) Gepusranpga Te-
WHKAAD BA 3/IeKTPOHJAD KapaMa-Kapmy HUIOPAIM 3MeKTPOAJapra
TOPTHJIHG, p-  YTHIIAAH Y30KJaWand. Y THIN 30HACHAA 2/eKTp 3ap-
AAJMAPHUHT ACOCHA TAYBYHJIAPH HYKOMALH, IYHUHT YUYH p-n yTHLI-
AU TPAHSUCTODJIAD aMaJna SMEKTP TOKMHHM YTkasMmaiau. Yrum opxa-
JH 8COCHA GYy/NMaran 3apai TamwyBuuaap XOCHA KHATAH KyAa KaM
MHKAOPAATH TOK YTalM BA Y TeCKAPH TOK aefiuaanu

189-pacM. 6 na y3rapyBuan TOKHH OuTTa fipUM AaBpJad TYFpH-
JAaul cXeMacCH TacBUP/AHTAH.
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[image: image494.png]Tpancdopmatopunsr uxkuiamuu uyarasusaars JOK cunyconaan
KouyH Oyfinua ¥srapanu, ne6 ¢apas Kuaailiuk.

e=Esinot

d)apa.s KHAaRaHK, @ nyrag naspaa Myc6at 6y.acuu. By xonna

8 HyKTa MaHndui mnoresunasara sra 6ysaxu, Bynpa seutuar B, Har-
pyska Kapwuauru R, fad TOK yranu. [laBpHHHT HKKWHYH APMHIA
4 HYKT@HHHI NOTeHUHa/H 3Ca MaHdui Oysnaau. Bynna Tteckapu B
BeHTHAra U, TecKapu KyuJawuuw Oepuaain. BeHTuanunr TeckapH
Kapmuaura Kyaa xarra. UlyHuHr yayH Teckapu TOK HOAra TeHr 6=
bEDiL

189-pacm, 2 na ysrapyBuan Ba TYFpuAduran TOKHUHT rpadux.a-
pu kypcaruarad. [paduxaapian WyHH afTHII MyMKHHKHM, GHpPHHYH
APUM AaBpAa TOK TYFPHJSHAAHM.

Jlemax, Gup ApHM AaBPJIH TYFPHIArMY/APAA TOK NARDUHHHT ¢a-
KaT OHDHHUYM fpUM JaBpHAA TYFPHJAHALM. Y3rapyBuaH TOKHHHI HK-
*KHHYM fpUM JHaBpHAA 3Cd ¥3rapyByaH TOKHH TYFpHJIab GY.IMailiu.
B. ®. MuT«eepuu TABCHS KMATAH HKKH SPUM NaBPJH T§FPUAATHYHHHT
cxeMacu 190-pacMaa tacBupaauras.

Dynna naspuunr GUpUHYH sipmuaa i, TOK BeHTHIL B, Ba Harpya-
Ka R, opkaaun TpancdopmaTopuuHr Hoab HykTacH (0) ra kesaaw.
By Xon1a mkkuHuM BeHTHAbL B, Teckapd KyuaaHum ocTuia 6§aanu.
JIaBpHUHT MKKHHYM fDMHIA B, BeHTdIb Harpyska R, opkamu O nyk-
Tara keaagu. -

Wkxunun spuM naspaa B, BeHTHJb TeckapH kyunanumaa 6yaaiu, -
Ysrapysuan ToxHunr xap uxxu SADUM AABDAA XaM TOK I; Ba I3 HHUHT
AyHaaumu Gup xuJa 6yaanu, .

191-pacmMna MKkkuTa APUM HABPAH KYNPUK CXeMa aCOCHAA MUIAAf-
AUTaH TYFpUJarud TacBUPJAHTAH,

TyFpusauran Kyusanunr Ba TOKHH ODTTHPHUI YUYH CXEMAHHHF
Xap GHD TapMOFHra GHD HEUTANaH BEHTHJb YJall MYMKHH, yJAap y3a=
po xeTma-ker, napanies €k rpynnasnab yJaaHanu.

By TyFpuaarnuMapHUHr HUIAW NPUHUMOH KYHRUIATHYA: TOKHHHT
GupuHYn spuM AaBpuia B, Ba B, BenTuanapiad TOK yrtanu. B, Ba
B, pentunnap sca Gepk Gynaau. Tok TPancopMaTOpP YY/FAaMHHHHT

190- pacM. Hkxura sprM paspas 191- pacM. Kynpex cxemann
ApHEM  JTKAsTHYIH TYFpuaarud, TYFPHJIATHY CXeMacH,
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[image: image495.png]I0KOpU yuuaaH (@ HYKTaaaH) BEHTHAb B,, Harpysia Kapluauru Ry
Ba BeHTHJb B, OpKaiud TpaHCHOpPMATOp UYJIFAMHHHHT MACTKH yd4ura
(¢ wyxTara) Gopans.

" TokMUHr WUKKHHUH AIDHM RaBpuAa sca B, Ba B; BenTHanap Gepx
65146, B, Ba B, BentnAnap opkaaH TOK yTaau. TOk 5ca 3aHXKHUPHHHT
6 yuuzas B, BeHTHJb, HArPysKa KapUIMJAMCH R, Ba REHTH/b OpPKAJH
uyaramuuur A Hykracura 6opanu. [lemak, vKKaja Apum aaBpla xaM
HAarpyska KaplIMJWrufiaH GHp TOMOHra Kapal TOK yTanu.

156-§. TpaH3HcTOpAAp

Tpausucropaap paiMOTEXHHKANA EKTDP CHCHANJIAPHU FEHEpalnd-
MAl B yHH KyyaHTHpHWZAA KeHr Kyanamuamogna. Xosup cauoar
uwia6 YHKApadTra TPAH3UCTOPJAAP acocaH fCCH TPAH3MCTOPJIAPAMD.
dlccu TpausucropJaap p- YTUIN XOCCanapura acoc/aanra 6yaud, p-n-p
8KW N-p-n CTPYKTypaaapra sra 6yaamu. YJIapHHHI KaHIal MaTepHat-
Aad Tafiépaanumura xapad, Gup-Gupuaad Gapk Kuaumu MyMKRH.

TpausucTOpAap MaKCHMaa WUl YacTOTaJfapHra Kapat TYpT Tpyn-
nara 6yauHagu: nact gacrorann — 3 Ml raua, ypra yacroTtaau—30
Ml raua xamjaa toxopu uyacroraad—120 MmIy rasa Gyaras uacrora-
JNEpDHH KyuyaHdTHPaIH.

TpaH3UCTOPAAPHUHT TY3WIHII CXe-
macu 192-pacum, @, 6 napaa TacBHPJAH-
rau. Tpauaucropiap yura KaT/aamiaH
TaIKUJI ToNran 6yJjafu. By pacMaapran
KypuHRG TYpHOILMKH, TPaH3HCTOpJapAa-
rd 9eTKH Kartaamjaap xammacd Gup Xua
THIIATH YTKa3yBYAaHJIHKKE 3ra Gy/aanH.
Ypragaru KaTiaMHHHT JTKA3yBUAHJHUTH
‘ ' yeTKM KaTiamJapHukuiaH Oowkaya,
ABHM UYETKH KaTiaMJapHHHT YTKasyB-
gauAuTy p-THn 6yaca, ¥pra KaTJAaMHUHT
yTKa3yBUAHIUTH A-THOD OY/anH (192-
% pacM, a) Ba axcunua (192-pacm, 6).
Tpausucropuunr ¥pra Kariamd Gasa

4)
HKannenmap

° 3~ummép Noanenmop
basa

Tmummep
2) + +5+
192- pacMm. a, 6, 8, 2 —
TPAH3HCTOPAADHHET TYSHJHIIA 193- pacM. TpaH3HCIOPHH SJAeKTP SaHKHPra
cxeMacH, yAdll cXeMacH,

237



[image: image496.png]neb, YeTKH KaTaamJiapy sca SM U T-

-T€p Ba KOJAJAGKTOpP ne6 ara-
JAaju.

' OHAM TPAHSHCTOPHHET WwJaw
IpHHUANK GH/IaH TarHwamu3 (193-
pacum). .

OMHTTED HuMzaru SJEKTD TOKH

acoCHi 3apai Tamysuuaap 6y.a-

194- pacM. a, 6, 6, 8 — Typan ra# TeWHK/ap XapakaTwiup. By
TPAH3HCTOPJIADHHEHT TAIUKH TeLIHKJ/Iap acoc COXaCura HH¥KeK-
KYPHHHIIH, UHAJNaHAAN Ba acocHit 6Yamaran

8apall TalyBYHAAD cudaTHAA KOJ-
JIEKTOpra KapaG xapakamianaiu. By €pla Myc6aT TemMKaap YTHu
HUHAA TABCHD KYPCATAETraH MafNOH TOMOHMAAH TOpTHG OAHHAAH
(manduh sapsananran KOJIJIEKTOpra TOpTHJIafH) Ba KOJMIEKTOD HYH-
Aa acocufi sapaj TamwyBywaap Tapsuna KOMJIEKTOD TOKHHM Y3raprH-
a1y,
d OMUTTED 3aHXHPHAA TOKHUHT Xap KaHaail ¥srapuw/aapu xoJJex-
TOp 3aHMHDHAATH TOKHH ysraprupanm.

Koanexrop samsupunarn R, Harpyska xapuIMJMruaard Kywyaas
HHII Y3rapHILIaDHHE 3MUTTEp SaHXHDHNA Oy YsrapuwNapad XoCHJ
KHAYBYH KYWIAHHLIAAH KATTa KMAHG OJuuI, KOJIeKTOp SaHXHpHAa
ysrapysuan Tok, marpyska KapUIHJMTu/a 5Ca ¥8rapyBuan KyuJapum
XOCHI KMIHLI MYMKHH. Bywna ysrapysuan Tokuumr Harpyska kap-
LURJMIHAR AXDANANUTaH KYBBATH SMHTTEp 3aHXHMpHIA capdaanaéT-
Tai KyBBATAAH KATTA KHJHO ONHHMIUM MYMKHH, S'bHH KYBBAaTHHHT
Kydaiuinu conup Gyaanm,

SlpuM JTrasruuau Tprogsap XYAOH Y4 SJEKTPORJIH BAKYyyM JaM-
najsap kabu umiaian. Byuna sMmutrep karton POJIRH, KOAJIEKTOp
(4 _aHOL POJMHHM YAHAHAHM, TYPHHHC YpHHAa sca Gasa 6yaanu.
~ Tpansucropaap S]IEKTPOH JaMnanapra Kaparania Gup Karop ad-
Balaukaapura sra. ¥Japnaa uyraanysuan Katopnap Oyamaiau, my-
HUHF yuyH Ka&M KypBaT capbaainu. Byunan TAWKAPH yJAap BaKyyM=
CH3 XaM nlaih onafu. YIAPHUHT XHMSMAT KH/HW MyZNnaTu 3/1eKTPOH
JdaMnajapHyHI MLWAal MYLAATHAAH YBOKDOK Gy/1aAu (3/1€KTPOH aam-
Najap vwaaraHujia BakyyM Gy3uJuiud Ba wy Tydafisu Jamna Hul-
JA8H YHKHIUM MYMKHH). Tpaunsucropaapuuur yagamnapun xam samna-
JAPHHHT YNUAMJADMAAH aHYA KHYHK 6ynanu. lyaunr YUyH XO03Hp

N PaAKOTeXHUKA' CXeManapuiia Ba XUCOGAALS KYpH/IMa/Japuna 31eKTpoH -
T78MNaAap  YpHURH ADHM  YTKA3rHuaM ac6o0aap 3rasnamMokna,i194-
pacMm. a, 0, 6, z napna eKTPOHHKA CaHOATHAA TYPAM MAKCALAapLa
HIU/IaTHABAMTaH TPAH3UCTOPJIAPHHHT TAWKH KYPHHAIIH TACBUD/IBHT8H.

157-§, Tpanaucropaapuunr acocuii napamerpiaapu

Kupumw Ba ungmm KaPLUNHK/IDY, KOMJNCKTOPHHHT TECKAPH TOKM
Xamaa Tok 6yfiMya KywahTupHu K09 duLUHeHTH TPaH3UCTOPJIAPHUHT
aCOCHR napaMeTpJapH XHCOGJaHapn.

Kupum xapmwaurn R, Ae6, YHKUW 3aHXKHpH O4YHK Typrau Xxo-
NIATAATH Ga3a GHAAH SMHTTep OpacHaaru KapUHAKKKA afTHAany.



[image: image497.png]Yygum Kapmuaurd R, ne6, KHpHII 3aHXUPH OYMK xo.rxawnam
KOAMeKTop OuaaH 6a3a opacHaary KapuUlHJAMKKa adTHA3dH.

KoutleKTOpHHHT  TECKAPH TOKH SMHMTTEP y3yK TYPraH XO/aTHAR
yauayany Ba napasuT TOK xucobaanaad. Kam gyeearay Tpaﬂsncrop-
Japia 6y TOK GUp Heua MHAJMAMIEPAdH OWMACJHTH Kepak.

Tok 6y#uua Ky3aRTHpHLL Ko3ppuuueHT! B KOJNNCKTOP TOKH YCH=
IIHHAHT 6a3a TOKM YCHmHra 6yaran HucOath OHaaH anuxnanam—l:’

AIK a
A 6yunalt xosnna U, =const 6ynanu.

TpausucropNapHUHT ad3aAuKAapu: €HTHANHIH Ba lean.'lapHHH_l
KHUHKAHTH, Texamauaurd, OUK wokopusury, ysox uumaaf O/H LIy,
MeXaHHK MYCTAXKAMJHIH Ba 4YYFJaHHIU TOJACH 3aHXHPU ﬂy'xlmruu
aup. i

TpaH3uCTOpJIaPHUHI KaMUWJIMTH, NAapaMeTpPJAPHMHT Xap Xua 6F-
MMM Ba YJAPHHHr TeMIeparypara GOFJIHKNHTHAKD.

158-§. Bunoasap TpaH3ucTopiap

Bunoasp Tpansucropnap XO0supru NafiTAa panuONEKTPOHHKANR
SHI KYn KYJANanuwiafurad TPAH3UCTOpJapaaH Gupuaup: Bumoasp &xu ;)
siccu Tpansuctopaap Hloxau ToMonunan UXTHPO KUAMHTaH, 1950 mm-:<
JapHHHT Gomuna Bapaun Ba Dparrefin TOMOHMAAH amanja sCaaraH.y-
Kefnnyanruk 6y onumaap wmy vwaapu yuyn Hobean Mykodorura cd-,
80BOp OVarausap. Bunoasp TpaHaucTopna SIXJAMT MOHOKPHCTAAARPA&
sMuTTep, 6asa Ba KOJJIEKTOP KaT/JaMJapu XOCHA KWJHHTaH Gysiann
(195-pacM, a). By kaTaamaapaard 3pKHH TOK TaulyBUHJIAPHHHT KOH=
UEHTPALHACH BA KATIAMJADHUAT KA/MH/IMCH KAThUA KuiMaraapra sra.
195-pacm, 6 na 6nno.rmp TPAH3UCTOPHH yJaUl CXEMAacH KYpCaTuarad.,'

Arap amuttep yruwra U, kyunanuw Gepuaran Oyaca, y Xoaaa
yTaétran ToK : :

Us

f,=1,(e?*—1)

6ynamu. Bynna I, —smutrep JTHUIHMHT Teckapu (HCCHKAHK) TOKH,

¢ Temmeparypa NoTeHUHa M.
Arap TpausucTop Gasacuhudr Kenraurw W,» L, Gyaca sa koa-
aextop yruwmmra Uy, Kyunanum Gepuaca, y Xoa4a JTaéTraH TOK

105-pacm. a, 6, 6 — Gunoisp TPAH3UCTODAAPHE PJICKTD 3AHKHPHTa xnam.



[image: image498.png]XYANH TeCKapH KyyJaHHMI GepuaraH sikka p—n yTHIIAArY TOK Kabu
6ynann, abuH

Q—Q—

L=l (e® —1)=1_

Arap W, <L, 6yaca, SMHUTTEPAAH HHKEKUHUANAHASTrAR TellHK-
J1ap KO/JeKTop/iapra eTu6 Kesa osand Ba SHAH KOJJIEKTOP TOKH [y
naH dapkaa 6Yaanu. IMuTTepaaH TaéTran Tok SJIEXTPOH B2 TELUHK=
JH TAUIKHJ 3TyBYHJAPra sra:

\w”\%l_l\%

Basa smuitepra SAEKTPOH/IADHU  MHXeKUMANAlAM., DMHTTEp 3ca
6asara TewnkaapHH nxexuusaaiau. Wynnar yyyu smurrep yTu-
WHAAH KaH4Ya KYn Temwkaap Vraétran 6yaca (31eKTpoHAapra Huc-
6aTaH), KOJIEKTOP TOKH WyHya Kynaud Gopasepanm. IMHTTEPHHUHT
¢ dekTuBaurunu X4PAKTEpAALl . yUYH HHIKEKUHA KO3pPHUUeHTH ne-
TaH KaTTaNMK KUPHTHJAALHU:

a =
1,

OMHUTTEPHHHT  HHKeKLus k03hduurenty katra (6upra sigun)
Oy aca, TPAHSUCTOPHUMHI KY4alTUPHIL KO3pdHLUEHTH XaM. KaTTa 6y-
Janu.

IWlyuunrnex, sMuTrep Tokuuuur KaH4ya KHCMH KOJMJIEeKTOpra eTH6
6opaéTranunn xapaxrepJar YUYH SMUTTED TOKHHHHI y3aTHHW KO3~
duunentn neran karrasuk (a) KHDHTHIAAH. ,

OMHUTTEP TOKHHHHT Al, gucMmuruna KOMIEKTOP p-n YTuiura eTud
Gopa onaau (195-pacw, 6). Koarextrop p-n yrumwnan yraérrau
TyJa ToK

\N = \U - \RQ
6yanu.

OMHTTepNaH YTaéTran TOKHMHI Al, xucMu TOKHHHT Temwk/u
TAlIKHA 3TysYHAapuAMp. Basara uHxexrusaanadtran TeIHKJIaPHUHT
XaMMacH KOJJIEKTOD p-n  YTHIIHra eTHb Gopa o.aMaifn. ¥YaapHuHr
6up KucMu 6Gasapga SJMEKTPOHAAp GuJaH PpexoMOUHALHAAAILNG Gasa
TOKHHUHI DeKOMOHHAUHOH TAWKH/ 3TYBIHCHHHU XOCHJI Kuaajd. ¥ My-
MaH T§aa 6Gasa Toxu KyAujaruya aHuK/aaHamu:

\a = \c - \wo
OyHuu xucobra oacax /;=(1 — a)l, — I Gyraxu.

- By wudomasa 6asa Toxummur SMHTTEPra HHXeKuufnaHaéTran
SAEKTPOH/H TAWKH/I STYBYHCH XaM, PEKOMOMHALKOH TAIIKMA 3TyB-
UHCH XaM, KOJMJIEKTOD p -1 YTHLIHHEHT KOPOHFHIUKAArH HCCHKJAHK
TOKH XaM Xuco0ra oJauuras.

Koanextop Toxuuuur HponacuaaH K¥puHAHKY, KONJIEKTOP TOKH-
HH SMHTTED TOKH GHJaH GOwKapHuI MyMKkiH. Ulynuur yuyn Xxam
TPaHSHCTOPAA SMUTTEp p-m YTHAAH  §TadTram Tox Goukapysun
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[image: image499.png]TOK (KHpMII TOKH), KOJJIEKTOD p-n YTHUIAAH YTaérraH TOK Sca 6omI-
KapHJAyBYH TOK (YHKHID TOKH) ne6 atananu. Basa 3JIEKTPOAHIAH 3Ca
SMETTED Ba KOJIEKTOP TOKJAPHHUHT (apKura Tewr Gyaran Tok yTa-
Au Pean Tpansuctopaapua /, Ba /. 6up-Gupura sxun 6yaranu yuyn
6a3a TOKHM KyNa XaM KHUMK 6§.aanu.

Onatna, sMuTTep KyusamwmmHHHHT 03ruHa yarapuuu amutrep To-
KHHH Ba N€Mak, KOJJIEKTOD TOKMHHHT aH9arHHa yarapumura o.u6
Keaanu (YyHKkH SMHTTEp YTHII XyALH »TYFpu* HyHaauwAa yaauranm
AuOA kabu wwnahau). Jlekun E > E, 6yirann yuyn KOJIIeKTOp

SaHXHDPUIATH RArPY3Ka KapIIHAUTH R, ma U, p-r-p
KyuJaHulira xaparauja karra Ky4/]aHHl Ty- R ”
wysaapu Up, HH XOCHA KuJHLIH MYMKHH,
SbHH  TPAH3UCTOPJApAa Kydaanum Gyfinya

J a)

Kyualitupuiira €xkH KyBBaT Gyhuua- Kyuafi-
THPHWIra SDHWKIN  MYMKHH. p-n-p 6ém
n-p-n TPaH3UCTOPJAAPMHHHT  GeArHAAHULI

cxemacu 196-pacm, @, 6 na kjpcaruaran. AN
Tpaunsucropaap xam XYALH NaMNajad TPH- ~N/
OLJMap KaGW yd XHJ yCy/ia YAaHHIH MyMe :
KHH. 196-pacM, 8, e, 9 na TPaH3HCTOPHHHT
J J)

YMyMHH SMHTTEPAM, YMyMH# Ga3aan Ba yMy=
MU KOJNEKTOPJM yCyana YJAaHHUIH K¥pca-
THATAH, ,

Slpum YTkasruuam Ba Jamnanu TPHOAIAp a—
6up-Gupura yxmafiau. Tpaunsucrop 6asacu
GowKapysuu TVp Ba3u(acuuu, SMUTTEp Ka-
TON Ba3sH(MaCHHH, KOJJIEKTOP 3Ca aHOA Basu-
dbacunu Gaxapanu. Basa SMHTTED 34HXHPHra + +
Yz 4)

KaM KyBBaT/H 3JIeKTD TeGpanuiuaapu 6epu-
Aa1H, SMHTTEP KOJAJEKTOP 3aHXHPHAAH 3Ca
Kyuaiiran 5/eKTp Te6PaHuIlAapH OAHHAMW.
P-=n-p Ba n-p-n TpaH3UCTOPAAPHHHT
yMyMuii cxemanapu GUp-GHPHAAH TabMUHAAL
MaHGaUHUHT yJaHULI KyT6aapH Guaan (papy
Kuaaiu. Tpansuctop anextp TebpaHuwaapy-
HH KYYaHTHDA OJMIIH YUYYH YHHHT KOJJeK-
TOp yTUIIHTA TECKAPH, SMUTTEp yTHmHra 5ca —

TYFPH KYYJaHHIL GepHJHWH Kepak. Koaaek- +
TOPp YTHWI KapUWHIHCH SMHTTEDP YTUIU Kapuiu- -

JMrUNAH anua vatra GYaramu yuyn TYrpu +

 KYUJaHHIL TECKAPH KY4/NaHHMIAAH KHUHK 6Y- — —_
/@H. p-n-pP THNHAACH TPAH3HCTOPAAPHHHT .!f:%x .M\.

KOJMLIEKTOPH GOIUKA SMEeKTPOAAApra HHCOaTaH

MaHduit noTeHuuanra, SMHTTEPH 3Ca MycOaT  196- pacw. a, 6 —
NOTEHUHaNra sra G6yauwg Kkepax. p-n-p Ekn n-p-n
Koanextop Toku Harpyska pesucropu op- TPaH3HCTOpNaPHHHT

g cXeMajxa Genarniaa-

Kaau yTub, yHaa Kyuaanui TYWYBHHH X0~  ppinp 5 5 e
CHI Kunanu. Koanektop sanmxupuuusr Kap- yaaw ycyanapH.

16 —2230 241



[image: image500.png]LIHNCH, SMHTTED SaHXMPHHHHI KapIIMAHTHIAH KATTA Gy./rasu yuavd
KHpHUI BA YHKHII TOK/JApH TEHr 6§/ca XaM, Yukrii 3aHXHpHAA O-
CHJI GYAraH KyBBAT KHMDHUI 3AHXHPHAATM KYBBaTA1H aHya KaTTa -
6y.1anu.

Llynnain Kuau6, Tpansucrop KyuaATHpHw xoccasapura sra. Arap
6a3aHMHT KaJHHAMIH KaTTa Gy.ca, remukJap 6asa Kataamura KHPHO,
YHIArA 5J€KTPOH/IAD GHJaH TYaa pexoMGHHALMANAWLUG yarypanu Ba
KoJIeKTOp YTHW ounaAMmainu. Bynnai TPBH3HCTOD KyyalTHPHII XOC-
cacura ara GyJaMainu.

.ooroowﬂn SRR IO
NN

Qaé.ﬂ%s - 159-§. Mafinon Tpansucrop
g O 7, L :
™ m§ ) Tpansucropsap  komcTpykTHB
) 55 Ty3uJuuIapura xapa6 6unoasp Ba

YHUIOIAD THIJIAPra axpaTHaaiu.

Maiizon Tpaunsucrop YHHNOAAP
TPaH3UCTOpJAp KATOpHra KHpPaiH.
Maiinon TpansucTopaapaa HITYH
TOK ApHM JTKAsIMY YuyH acocufl
Gyaran 3apsan TallyBYMJIap (3JeK-
TPOH €K TewdK) épnamuna py-
Kyara xesnanu. Bunoasp tpausuc-
TOpJapaa 3Ca HIUYH TOKHH XOCHJ
KH/IulIaa Xap HKKajaa THN TOK Ta-
INYBUHIAD XaM KaTTa PoJb Yinaft-
AU. p-n §THWIAM MAANOH TpaH-
BHCTOPAAPHHUHT HINJAII HPHHIH-
NH BA XapaKTEePHUCTHKaJapu GHJAAH
Tauuwalauk. Bywnait Tpansucrop-
HHHT TYSW/IHILH, XapaKTepPHCTHKA-
Jlapu Ba yJaapHu cxemac 197-pacw,
a, 6, z na Kypcatuaras.

Matizon Tpansucropaa 3aTBOp
/ Ba Top xanan 2 wmamxyn. Ka-
HaJHUHT GOWH KHPHII XOWH 3 ra,
OXMpH 3Ca YHKHII XKo#u 6 ra Ty-
Tamrad. Kupuw Ba yugumra saek-
Tpomaap 4, 5 yaauran,

197-pacm, @ na «k¥pcatunran
TPaHSHCTOP  p-Kauaaam MalijoH
TPaH3ucTop neG arajamd, 4yHKH
6y xo/xa sapsn TamyByuJAap—
TEWHKABD p-Typ KaHaina xapakar
Kuaand. Arap xupum Guaad yu-

197- pacu @ — wafinon KW S/CKTPOAJAPH  VpTacHaaru

6 e heTOpRHHAD wﬁix_wwmgu TOK TallyBYHAAP IJNEKTPOHAAP G-
— yi ’ haund R >, -
Gearncu, ¢ — BOJBT-aMIep Jaub, yJaap n-tan Aw\_mx%o: VTKa

XapaKTepHCTHKACH, 8YBYaHJHK/IM) KaHaJ 6yfi1ad xae.
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[image: image501.png]Pakar Kunapuran Gy.ca, Y Xoana n-xananaaum Mafinon TPaH3HCTOP
Xocua 6yaanu.

P-XaHaanu Mafinon TPAH3NCTOPNA KMpHINAH wukMIra OKaértran
TOK TeWIMKJIAPHHUHT KaHax 6yAna6 (xanasra napaJien) xapakatu
Tydaiau Byxynra Keaanu. Bunoasp TPAH3UCTODJIApAA 9CA TOK Ta-
WyBYHAD p-n yTrmaapra NEePneHauKyap Hynaaumpa Xapakart
Kuaap say, _

Kananpan oxaérran 34pAN YHKHUI TOKHHH XOCHJ Kuaanu, 6y Tok
KUDHW~YuKuI KyysaHumura Ba Kauax Kapwuaurura 6orauy. Kanas-
HHHT MHHMMAJ Kapuuauru Ky#naarnya XHcoOaananu:

!
.alw%u.? W.d

/
6ynna /—xamaq ysyuaury; W—xauan YYKYpJHrH; @—KAHAN KeHr-
JUTH; p—KaHAAAATH TELIHKAAD KOHUeHTpauusncH, Pp—TeUWHKNAPHUHT
KaHa/ jaru xapakatuauaury.

Tpansucrop HODMAZ MuwJamu yyyn 3aTBOP-KHDHII KYYJaHHIIK
cba

MycOar Gyanmwun kepak, sbuu 34TBOD-KaHAN p-n  yTHra TecKapu

OpTHG GopHwHra oau6 Ke1aau Ba HATHIKAAA YHKHII TOKy KaMmasanu,
Kananmun  ryna GepKHTYBUH ,0Tceyxa* (xecuw) Ky9JaHuIH
KyRunarua gopmyaa épaamMuia XxucoGaaHnmK MYMKHH:

U=
2eeopty - pp

GYHAA p,—KaHAMHUAT COHIITHPMA KAPUIHIHIH,

Arap “3atBOp Kyunammmy Kamaihu6 6opca, KaHaA KapIIMUrH ka-
Masl¥ Ba YHKHLI TOKH OpPTHG Gopanu, \

Maiinon TPaH3HCTOp/apAa 34aTBOD-KaHA/N p-m YTHW Teckapu ay-

A4, Xap NOMM TeCKapu yaauray 84TBOp KaHan p-n yTHm Kapiuu-
JUTHAGH KHuuk. [lemak, Harpyskana xupull KyBBaTHAAH KaTTa 6ya-
raH Goinaau KysBaT oy MYMKHH,

Onaraa, ynkuw TOKH, KMPDHLI-yHKHIN Ba 3aTBOP~YHKHII KyYjaa-
HHINJADH Ypracuparu GOFanu AP rpa¢uk GuiaH wudopansanasy,
(197-pacm, 8) Ba YHU MaBNOH TPAH3HCTOPHMHI umKm Xapakrepuc-
THKa/Japn ounacH ne6 atanamy, Wynnnrnek, wmadgon TPaH3HCTOp-
HHHT YTHII X4PAKTEPUCTHKANADH MaBXyL. By wumkuw Ba xupum
Kyaaauwumu U,  Huur Xap xua ysrapmac KHAMATIapuAa YHKuIN TO-
KHHUHT 33aTBOD yuymin KYQ/JAHMIIHTE  GOFNMKAUIUHY uonanraiau
(197-pacu, 2).

Mafinon TPAH3UCTOPHU XapaKTepAOBUM aCOCH CTaTHK uapaMeTp-
Japnan  Oupu BOJZIbT-aMNep XapakTePUCTHKAHHHT THKARTHAHD (S).
Tuxank xupum-ungam KyHaawvmy ysrapmac 6yauo, 34TBOP-YHKHIU
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Aanangu.
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T AU

By xymau TpuoAaapiard KaGH MaiiOH TPAH3UCTOPHHHI KYTaATHpII
XOCCaJIapHHH XapaxKTepsadiu.

P urrsp bo  160-§. Tupucrop

>~ TupdacTOp—yY Ba YHHAAH Kyn p-n JTHII BA UKKH TYpPFYH XOAAaT-.
ra sra GyJras, o9uK XOJATAaH &NuK X0JaTra Ba akCHHYA yTa o.ja-
Auras sipuM  yTKasruuau ac6o6anp. PakaT HKKH YHKHUL Y4a3pH
6yarad p-n-p-n CTPyKTypa RUHHUCTOP ne6 arananu (198-
pacm, @), Yura ydKHin ydaapu Oyarad p-n-p-n CTPyKTypa TH-
puctop ne6 arananu (198-pacm, 6). TupucTOpAAry HeTKH p-KataaMm
aHon BasHbacHHHM, YETKH N-KAT/JAM 3ca Katoj BasupacuHu OGaxapa-
IH BA yJap THPUCTOPHHHT 3MWTTEp/apH le6 araranu. OpaauKaaru
p-6asara yaasras YYHHUK 3JMeKTpoJA OGOWKAapyBuH 3A€KTPOA 1e6
ara/zajau. ' :

Jluuuctopra Teckapu KyuJaauum Gepuaca (p-xaraamra ,—*, ne
Karaamra ,-+*) HKKana qeTkH SMuTTep p-n yruw &nug 6¥aaiu. By
X0J11a AHHUCTOPHUHT BOJLT-aMII€p XaPaKTePHCTHKACH TeCKADH Y/IaHraH
IMOLHUHT BOJbLT-aMiep XapakTepucTuxacunu scaatann (198-pacw, 2).

Tawku Kyurauum KyT6aapu aamaiwrupuica, / Ba 8 YTHIAAp
T{Fpu fyHanumna ynanran 6yJalu, YeTKH p Ba 1 Kariamaap Gasa-
J2p YuUyH IMHTTED DOJWHH Yiualian. Mapkasuii YTHL 2 Teckapu

: AyHauumaa yaauran 6yaanu. IlyHuar

7 2 3 Y9yH JUHHCTOPAAH XaM KHYHK.TOK

‘ ytu6 Typamu (199-pacm, 2, [ coxa).

p-n-p-n  CIPYKTypaHH YMYy-
MHUA coxanapra ora OYaraH HMKKATa

198-pacM. @, 6 — AHHHCTOD Ba
THPUCTOPHHHT TYSHJAMII CXEMach,
8 — THPHCTOPHHHF LIapTJH Oe/rHcH,
2 — BOJbT-aMIep XapaKTepHCTHKACH.

2
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[image: image503.png]p-n-pean-p-n TPAH3UCTOPAAPHUHT KYIIUAWIIBAAH XO(HA 6Fa-
raH cucreMa fe6 Kapalw MyMkuH. Arap 6y TPau3HWCTODJAPHHHI TOK
ysati xo3ddunventaapu o, Ba a, Oyaca, AMHMCTOPAAH YTaérran

TOK fm—Tree G6ynann. By epma /i.—Teckapn HyHaanuna
1 —(ay + @)

yJaaHraH mapkasuft 2 YTHIWAAH YTAaéTraH HCCHKAMK TOKH.

Arap AMHUCTOPAAH XaJH KHuMK TOK yTaérran G§aca, TallKu MaH-
6a Kygianuiud acocanm Mapkasuit p-n yramra Tywaid. [TokHuEHT
(TAINKH KYYJA3HHLIIHUHT) OPTHG GOpUIUH p-n-p-n CTPYKTypara oaub
KeAanH, IMuUTTep p-n YTHIIAPUAA KYulaHull TywyBura O0aub Ke-
Aanu, 'émmrep p-n yThwaapuAa Kyd4Jaasuil TYIMIYBUHHHT OPTHO 60~
puiiy noTennuan GapbepHu nacaiTupub Gopaau. HaTHxanalsMUTTEp=)
\f M8pAaH MHXeKUUANAHAETraH 3apAA TAUIYBYHJIADHHHT COHHM YlOpMaad
opT{b @ophzm.&@ecxapu Aynannmaa ynam‘ag) Mapxasuft p-n yTHmaa
8apsil TallYBUMIAPHHUHI ,3ap0JH HOHM3AUUA“ HaTHXKacuaa kynaidu-
wy 6y nmpoueccHu sHala KyuadTHpu6 oGopaad. XyAau MaHa wy '

MpOUeCCra BOALT-aMNep XapaxTepuCTHKaia MaHui KapIHAHK R ==

ayu " W frecirap, .
T <0 (Il coxa) Tyrpu kenanu. JuHuCTOp OUMK XoJ]aTra §rrad,
YHHHI HYKH KApPWHAHCM KHYuK 6Y/u6 Konaau Ba -TAlUKH KYUJaHHIU-
HUHF O3CMHA Y3rapuiid TOKHWHT aHYarupa ysrapuiuura oaulb Kenanu
(Il coxa).

[ynnah Kuaub, RHHUECTOPHUHT BOJBLT-AMNED XaPaKTEPHCTHKACH
LTYFPU® fYHaAMIuAa uAean B3JEKTPOH KAaJIHT XapaKTEPHCTHKACHHH

scaataau, Arap Tawku Kyujaaudm U, gaH kpuuk OyJaca, JAHHHCTOD

:

8puK (MYKH KAapLWIWAMK KarTa) Ba arap Tawku Kyuaanum U, nam ;|

kaTTa 6y/ca, AMHACTOP OUMK (MUKM KapLIMJHK KH4HK) 6yaand. Kyy- -
AQHUIIHUHT 6y KuAMaTd y3uG-yJaml KyuyAaHUWH Ae0 IOpUTHAALH.

Y3ub6-yaaruu kaaur cudaruia AHHUCTOP ,KYTYBUH® DeXKHMJA HIL-
AafiAH, apHH TawkKu kyuaanvm U, nad karra OyamaryHua AHRHHCTOD
ounaMafiau. LLIyHHHr yuyH XaM JHHUCTOPHH KYNHHYA GOLIKAPHAMAa-
murad aMox ne6 atanaiu. By wamuuaukjian Tupucropaap xoau. TH-
pucTOpAap AWHUCTOPAAH YUMHUYH 3JEKTPOA GopJauru Ouaan dapy
Kuaanu. THpUCTOP/AApAA YUHHUM—OOLIKAPDYBYM 3JEKTPOATa KHYHK
KyusaHum Gepuw Ayau Ougan U, KaTTaJqurMHH ¥3rapTupuil MyM-
kun. Llynunr yuyn TapucropjapHH KynuHua 60WKapHJIaAUran y3ub-
yJaaruuaap ne6 arajgaiM.

Dowxapiiu TOKHHMHT kaTTa &KM KHuuKaurura Kapa6 U, Huur
KMAMATH XaM Karra €xkM KHuuK 6¥aajau. Bomkapum TOKHHHHC GuUpop

Iy, TYFpu KHAMaTHAA (3Hr KaTTa CTaTHK KUAMATHA4) BO/ALT-aMiep

XapaKkTepuCTHKA TYFPUAAHANM Ba y OAAMH AMOAHMHT TYFpH AYyHAIHIL
XapaKTepUCTHKACHHH 3CaaTald. TYFpuJoBuH GOIIKAPHIU TOKH THPHC-
TOPHHHI acOCHfi nmapaMmeTp/iapuiaH OupH XucoGJauaau. BomKapuayBs-
i U; Ky4JaHHIIHUHT GOWIKAPHIU TOKH /¢ ra GOFJAHKAUTHA THPHCTOP=
HUHr GOIIKAPHJHMUI XapaKTepucTHkacu Xe6 atanagu (198-pacum. 2).
Ilynnaft kuau6, uaeas SAeKTPOH KaJHTAapaaH Gupu—THPHCTOpJAAp
KaTTa Kyu/aHHW, KHYMK TOK OHJjaH 60WKapuaaiu. THpuCTOPAapHHHE
wapran 6earucu 198-pacu, 6 pa kypcaTuaras,
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161-§. Ymymun TyllyHYyajaap

DOTO31eKTPOH ac606aap xanx XYKaaurd, (an Ba TeXHAKAHMHT
TYp/H COXanapuAa KeHI KYJIJIaHHIMOKZA. PoTosnekTpon ac606.aap
HUAW NPHHUMNKFA KYP& Y4 rpynnara 6yauHamu.

1. SﬂemposaKyyMJm—(pOToaﬂeKTpOH SMHCCHAra acoC/NaHraH ace
606.1ap; X

2. PoTopesnCTOopaap—HYKH doroanextp saddexrtra acocaanran
ac6o6.ap;

3. Slpum yrrasruuan— dororanssanui apdextra acocnamran ac-
606s1ap.

®oTO3MEKTPOH ac6o6sap (QoToaneMentaap acocuna nmaatag.
doTosnemenTAap 3ca (OTOIEKTPOH IMUCCHAra ACOCAAHUHE HILJIaAnu,

Arap BakyyMm wuuparu €PYFAMKHH Ce3yB4M KaTJaMra EpyFranKk
OKHMH A§HanTHpHICa, 6y kaT/aMnaH SJEKTPOHAAD axpatub yuKagy.
Epyraik CE3yBUH KaTNaMIaH WYHKKAH 3JEKTPOHNADHH aHOL y3ura
TOpTaAH BA YHHHT TAlIKM 3aHXHUPHIA TOK XOCHA GYJaid.

DOTO3IEMEHT 3aHKHPHAA NAHLO Gjarau sneprusiaan Gokigasanum
YUYH 38HMUDPAA KYYJAHUW TYMYBHHH XOCUA KHJAMG GepyBYH aKTHB
KapwuJanK yJaaHagu. .

DOTOINEKTPOH IMHCCHAHHHT 8COCHH KOHYHHTra K¥pa, dotosnemenT
SanXHPHAATH TOKHWHT KATTAAMrH TYWAETran €PYFJIHK OKHMHra npo-
TIOpLUOHA LK.

Arap Ttywaérran epyFJHK OKHMH Y3rapca, R, akTus Harpyskana
NyJbCAAHYBYM KYYNAHUIL TYIIYBH XOCHJI 6Y.AHG, YVHHHT ¥3rapyBuak
TaUIKWJ 3TYBAUCH KYYaHATHUPTMUHHHT KHPHmMra Gepuiain. Mumia6
UHKAPHUINA HWAATHAANKTaH GOTOINEMEHTNADAA CYPbMA — e3uf GKH
KHCJI0pOL—1Ee3Hit KYAnauuG, yaap WHMma GalJOHHHHT HYKK CUpTHra
<ypTuaanu. AHOX N/IACTHHKA WAKJAMAA sCaJAub, KaToara Tywmaérran
EPYFIUK OKHMHHH TyCHE KyAMafiuran Kuau6 KORNAMTHPUNSLR
(199-pacm, a). '

AMaaLa 3/1eKTPOBAKYYMJIH dorosnementnapaa saexkTponan Ba
HOH/IM (POTOINEMEHTIAp KYANaHHAALH. JleKHH 9JIEKTPOHJIY BA HOHJH
4OTO3IeMeHT/IapHIHT CeSrHpaurn KuiuK O6fnanu, Ulysuur yuyn go-

/(yvai}rlupf 2 !

wy A'U/Ul_l- —@-

wuzq A :
J

0

199- pacM. @ — ¢orosnementHn 3JIEKTP SaHXHpPra yJaam;

{ — anon: 2 — 91eKTPoOANAp; 3 ~ Wwuma Koa6a; 4 — XaBOCH3 6Ymmk; 5 — dorosuexTpon XaToAg
6 — BPYFANK OKUMH,

6 — ctorosaekTpon KYU2aHTHPIHY CXeMaCH; 8 == WIAPTaM GEJrHCH. !
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[image: image505.png]TOS/IEKTPOH aC606JAPHHHT STHTH TypH OMp KacKam/u dbarosnexTpon
KY4aATUPruy Hm/aad uYuKuisu.

PoT0s1eKTPOH KydaATHprUyIapa KYuMua 31eKkTposnap—AHOA-
A8p GY/raHH yuyH UKKHAAMYH SJIEKTPOH 3MHCCHA Xucobura ¢oro-
TOK GHp HedYa MapTa KyuaHTHpHaaLu 199-pacm, 6 na dorosnement-

WH 3amxupra yaaul, 199-pacm, 6 na sca yuuur IAPTIH GeaAruch
TaCBUPAAHTaH,

162-§. (boroanekTpon acboGaap

Wwanam npurumnnura xypa dorossextpon ac6o6aap acocau HKKH |
rpynnara Gy/nnagu: uaku orosddexran ¢orosnementaap Ba Tam-
Ku doroaddextan dorossementaap. ‘

A. T. CronetoB ¢otoanekTpon smuccus XONHCACHHHUHT acocuf
KOHYHJaDUHH OuraH Ba GHPMHYM (OTO3/EMEHT/IApHH APaATraH.

SHr COANa TamKu oTosddextin (doTosseMeHT HuMra HKKHTA
S/IEKTPOA, - OAJAIITHPHIraH BAKYYMAM WA Gaji0HaaH u6opar
(199-pacm, a). dorossemenT &puTHAranza YHUHT EDYFIHKHH CE3rHp
KaTJaMHJaH 3NeKTPOHJAD axpanub yuxkagu. Awunon / épyFauK ces-
THD KaTJaMAaH YHKKAH 9JEKTPOHJADHH ¥3ura TOPTAaAH, HATHKANG:

aHOX 3anmupuia /, TOK XocHa 6yaub, y R, KapuHJaInKAa URa Kyu-

Z@HMIN TYMIYBAHH 103ara Kearupaau. By Tox dporossementra Tymys-
un @ Epyr/uK OKHMHIA mponopuuoHan [d==rd 6Vaanu. $—yarap-
rasza URa=I,Ra———xR,CI> Kyulawum Tymysu Xam ¥srapaau. llyunaf

Kuaub, ¢orosnement épaamuna EPYFJIHK CHTHAJJIADHHK SJEKTD CHI-
Ha/l/apura aflaHTHPHLI MYMKHH.

DNeKTPOBaKYyMJIH doTosneMenTIaDHRHT Ce3rHpANrH KHYNK 6yaa-
ay. Ulysusr yuyn ¢otoarextpon acGOGJAPHUKT AHCH TypH GHp Kac-
Kanu G0TO3/IEKTPOH KYYaHTHPruu Hu/aA6 YHKHJTaH,

DoT03/EKTPOH KY4aiTHPruuaapaa Ky mumua JEKTPOLIAP — NHO A~
A8p OYJraHd yu4YH MKKHJAMYH 3MHCCHS XHco6Hra ¢oToTox OHp Heua
MapTa Kyuadtupuaain. Kywaituprausapuunr GHp Hewa KOHCIpyK-
uusaapu maBxynA. 200-pacmna sHT conga O6up kackagam OIY-1 sa
 ®DY-2 uuHr TamKM KYpunumu kypcaruarada. Canoarna ®3Y aap
'(boTopesenapaa keHr KyananuAMOKAA.

$oTO31EKTPOH pesteap XaB(CUSAHKHE TABMHHAOBYH XUMOs amna-
| paTiapu, curnana Gepuim acG6o6.apy, XHCOGJarnuJap Ba TyWAaéTran
;’épywmk HYDHHHHT §3rapriid OpKaJu 6olukapunanuran 6omwka ac-
. 606/apaa Kyanauuaany, doropene ¢oroanemenr, 9JEKTPOH Kyuah-.
| THPTHY Ba YYAFAMH OpPKaJH Ky4aHTHDUATSH TOK YIrania Humafifu-
'TaH 3/IeKTPOMATHHT pesesapian Ty3ulrau 6yaanu (201-pacwm, a, 6).

{ Epyrmmk oxumu ¢oTosneMentra Tymrania YHHHT §TKA3yBUYaH/H~
rH opTazu. Hemak, ¢otoTok xam OPTaliH, HaTHKala TYp KydaaHHe,
WK OPTajH. ¥ X0.1a JiaMna TYpuAaru KYHU/JaHHILHHHT ODTHUIH Tys
bafan aHOX TOKHM XaM OpTazd Ba 3/JE€KTDOMArHHT peje Huaafigy.
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I=5-6ma
200- pacM. ®oT037EKTPOH
KYYafATHPTHY/IADHHHT TAIIKH 201- pacm. a, § — GOTOANOAHKHT
KYPUHHIIK Ba WapTaH GeJrucH, SJIEKTD 3aHXKHpra yJjanl CXeMacH.

163-§. oTOANOR

doTOAMO N APUM YTKasruuau ac6oGaapaaH Gupu 6y.iub, asro-
MaTiKa Ba XMcoOsall TexHMKacuga KeHr Kyananuaaad, Pororuoa
p-n YTHIIra acOCAaHraH APUM YTKA3CHUAM MAACTHHKAAAPAaH HGOpAT
(202-pacm, @). YHUHr Hnnam NPUHUMNH EPYFIHK HYpJapd TabCH-
puIa p-n YTHL COXacuia 31eKTPOH-TEUHK KY(QTJIAPHHHT YHFOTH/H-
wMca acocaaHras.

Arap spuMm YTKasruuad KpucTana €puTHiCa, EPYFAMK KBAHTAADH
9/EKTPORJADHH YTKA3yBUAaHJMK 30HACHTa YHKapaiu Ba KymuM4a
3/MEKTPOH-TRINHK KY(DTJAapHHH XOCHA Kuaanu. Arap Oy KydpT 3apan-
Jaap p-r yTawra skue macodana xocun kuauuca (onaraa, 6y Maco-
<$a 9/eKTPOH-TeIHKAADHUHT AHPPy3us Y3yHIUrHAAH KHYHK 6ynany),
ynap pekoMOHHauusra yupamait, p-n yTuwra etus 6opa onanu p-
yruwaa 6y 3neKTpoH-TewHK Ky§PTaapu axuparaiu. Spum yTrasruu-
HUHI 10y COXAacH Y4yH acocuit Oy/AraH TOK TallyBYH/AD (202-pacMm, a
Jard X01 YuYYH S1eKTpOHJap) ¥3 coxanapuaa xoaaiad. Acocudt Gya-
Maras TOK TAulyBuWJAap 3Ca p-n yTHM MaALOHM TabCHPHIA ¥3aapH
yuyH acocHit 6yaran coxara ytu6 keraau. EpyFaHMk oOkumu Kauua
Kyu/aupoK GyJca, myHYa KYnpox 3JeKTPOH-TEWHKAAp KyqpTH XOCHA
6yaany. Moc paBHmWAa p-n yTHUIAA aXPaaa@TraH SJEKTPOH-TeLIHk

248



[image: image507.png]»
202- pacM. @ — (QOTORHOIHMHI 5J€KTP 3aHXHpPra yJall CXeMacH,
6, 6 — (OTORHOAHHHr XapaKTepHCTHKaNapH.

wydTNapu COHM XaMm OpTHO 6OpaiH, S’BHM p-n YTUILAAH KYNPOK TOK
Y¥1a Gowmaahnu,

[Cerepo-yTumaap acocuna tafiépaanran GoTOAHOMNAPAA INEKTPOH-
TeIHK Kydraapu GeBocuTa reTepo-p-n YTHIIAA XOCHA KHJAMHAJIH.
By Xosza spuM §TKa3rWu/JH KPHCTaAJd XamMHAA 3/eKTPOH-TEIHK
KydTaapuuunr Qofinacus pexoOMOHRANUACH KaMmasIH. '

Arap ¢OTOAHOAHUHT BOJbT-aMnep X4apPaKTePUCTHKACUHK EPYEAHK
OKHMHUHHHI' Xap XuJA KuAMartaapuaa oaunca (202-pacu, 6), y xynau
TPaH3UCTOPHHHI YHKHII XapaKTEePHCTHKAJADHHH 3caaTand. XaKHKd-
TaH XaMm, ymby Xoaaa Epyrauxk OKHMH SpHM YTKA3ruuaa 3apal
HHAYKLHAJIOBYH 3MHTTED Basudacuuu Gaxapanu. By sapsaaap, koa-
AeKTop BasudacyHu GaxapyBuu p-n YTumr TOMOH Auddysusaasa
Sownainu.

doTOAHOANAD HMKKH XuJ pexumipa: ¢ortoamon pexumuaa sa $oto
BIOK renepauuscH pexumHia HULIATHJIAILH,

doToanoa pexuMHia HIJATHArTAHAA p-n  §THIITa TeCKapH
kyusaanum Gepuaanu. Arap ¢oromuon E€purtuamaca, 3awxuplna da-
KaT TeckapH HRYHaauiaa YJaHTaH JOUOAHWHT ,KODOHFUJIHK® TOKH
Yranu. By Tox YTKasrHuma HCCHKAUK reHepauusacu Tydadm xocui
6Yynanu, Eputuaranna xaupalh Xxoxmca OyaumM oKopHza afTHO

HILIH,
A $OTOTOKEUHI EPYFJHK OKHMHra GOFAHKJAUTH (OTOHNHOAHHHT aM-
nepaioKC €PHUTHATAHAHK XapaKTePHCTHKacH ne6 arananun. PoTOAHOL
pexuMuia 6y XapakTepuCTHKA TYFPH UMSHKAM G¥aaxu (202-pacwm, 8).

DOoTOTOKHHHT GOTOAMOATrA TYIIAETraH EpPYyF/JHK OKHMHra HucOaTH
$oronHoARMRr ce3rupauru neG artasann:

= 1o

K=2.

DQOTOAMONHNAT CE3THPJAHTH EPYFJIUK OKHMHTA XaM, T8IIKH Kyd-

AgHuIITa XaM GOrjuK Gyamaran yarapMac katraauxkaup. Portomnon-

NAPHUHT Ce3rupauru €pyFAMKHUHT CNeKTpaJTapkubura Gornuk. Ces-

THPAHKHHHT €PYFIMK TYAKHHY YSYHJAHrHra OOFJHKIHTH (OTOLHOA-
HHHL CHEKTPAA XapaKTepHCTHKacH xeb aTasnajau.

POTONHOAHHHT MypaxkkaG crnexkTpaa TapKkubau EpyFJAHKKA Ce3-

TFHPJIHFH MHTErPaJ/ Ce3rupJank jeb artajand,
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164-§. doTopesucropiap

Epyrauk HypaaHMWl TABCUPHAA KAPUIHJIHTHHH §3rapTHpaldura
fpuM. yTKasruuau ac6o6ra ¢GoTopesucTop ne6 aranazu. Poro-
pesucTopaap Muku (OTO3/MEKTP 3PPEKT acocuaa Hiliainy, Epyrauk
TabCHPHAA 6ab3u OUP SPHM YTKA3THUAAPHUHF Kaputwiuru Oup neua
YH MapTa KaMafuwy 3aHXHPLArd TOKHHHT K¥nafulIura oJu6 Keaanu.

MKA

POTOPE3HCTOPIAPHHHT Ce3rupauru 1 B Kyuyaanuuwaa T 6unan

M
YA4aHKG, SHT AXWH IOKOPH 4aCTOTaaH (OTOPE3UCTOP/APHHUHT Ce3rup-

Jaury 400 — 500 ’;]—Ké ra eTaj.
M

PoTOPe3UCTOP HKKU I'pynnaiad TALIKHJI TONIAH U30/AIHOH MJac-
THHKA 6§aub, ynap opacura €pyFJHK Ce3yBuH KaT/aM—spuM yTka3-
ruy cyprusasn (203-pacum, a).

POTOPEe3HCTOp TYSHAHLIM KHXATAAH, UIMLIA TATJHK | Ia MaxkaM-
JAHraH Ba MJaCTMacca Kopnycra XOHJAUITHPHATAH ApHM YTkasruu 2
JaH MOOpaTAMp. SIpuM YTKASTMYHUHT YEKKAJADUTra METall KOHTAaKT-
sap 8 MaxkaMJasaiHM, YHMHT Mapkasudl KMCMHM 3Ca KOpnycCnara nap-
ya TArMra XOWAAWTHPUAALH. ACGOOHHHT HlUJALI NPUHUUNH EPYFIHK
HYPH TyWHPUAranaa (OTOPE3UCTOP KAPLUIMAHTHHUHI ¥3rapuwdra
aCOCAaHraH, KapmMIMKHUHr Y3rapuum uerapainapu spum Yrrasrud-
HHHC THIHIA, éDHTHJHLI MHTEHCHBJMCHra Ba EPYFJHKHHHI CHeKTpan
Tapkuoura 60K, POTOPE3HCTOPHUHT KOPOHFHJIHKAArH KAPUIMJAATH-
HMHT 8pYEJuKJard Kapuiuiurara Huc6atd 10 ra siKuH OYMIIM MyM-
KHH.
doTopesncTOpAap TYpPAU pesen cxemanapaa (Macajad, Hyp é&p-
ZaMula Xap XuJ KypuJAManapHu yJam éxku ysuil, NeTalJapHH aBTO-
MATHK Tap3ja CHHau KaGu/aapAa) HullaTHAafH.
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Kyvadmym)
2uy Kupus,

203- pacM. @ —~ GOTOPEIHCTOPHMHr TYSHJHIIH,
6 == GOTOPeSHCTODHHHN TAlIKH KJDHHHILH, 8 — IIaPTAH GeJrHCH,
2 — 3aHXHpra yjam CXeMacH.



[image: image509.png]Bnextporexnuka canoatn ®C-AO, GC-Al, GC-AT (apum ¥rias-
rHu—Kypromun cyasdun), SGCK-MI, OCK-M2 sa Gowka (spum
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