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Kutobust aHatuTuk KHMEHWHE XOIUPTH 4XBOJH, PUBOXNAHKIN TelACH-
UMANApH, AYHAIHUUIAPH, aXaMMATH, BasHganapu, KUCKada Tapuxu, acocHii
TaXJIWIMKd  OOLeKTNIap, ylapiaH HaMYHd OJIMNI, HAMYHaHM aHM3M  TalEpranl,
KUMEBUH MCTPONOTHAHUHT Ha3dpHH Ba aMalMil Macalanapd, AaHUIUYHK CHIBA,
TYFPWIMK Bd K4aHT4  TaKpOpNaHyBYAIHKHWIT CTATHCTHK ME30HIapH  Kapab
ydKmIrad. Taxaunga unaTananurad acocuil peakumsnap (KHCIOTa-acociy, OK-
CHWTAHWIU-KAHTAPWIHLL, KOMIVIEKCTARNL, YYKTHPHIL-3PHTHLE), KHMEBUH KHHe-
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Hapciuk yHMBEPCHTETNAPHHHT KMME (hakylIbTeTIapH Ba GOIIKa ONHi
YKYB HOPTIAPMHHHT KuMEpall MXTHcoCc OepaaMraH cakyibreTnapd Tanabwiapura
MYJDKAUTAHTAH, YHAQH YKYB PDEXAcHIa aHaIMTHK KUME 6yiran Gouwrka onnit yKys
IOPTIAPHHUHT Tatabanapy, wy aHra KU3UKYBUMIAP, MarMCTPaHT Bd aclHpaHIlap
XaMa YKUTYBYWIap hoOHIATAHHLIIADH MYMKHH.

Taxpusyunap: Vabekucron Muwwruii YHUBEPCUTETH AHANMHTHK KHME
Kacbegpacu (Mynup Kumeé caninapy Homsoin, souent H.T. Typo6os);

Kumé danapu  jokropu, npodeccop: UILH.Hazapos (Camapkaiy
KMIMIOK,  XYKQIHK HMHCTUTYTH) Ba TEXHUKa aHmapd  LOKTOpH, [podheccop
A M. Hacumos (CamapKani MARIAT YHHBEPCHICTH).

1707000000388+ 005

PRy 4

M361(04)-2002
ISBN 5=86484=018=1

© thaiizynnaes O., 2003 i



YIK 543

Paizynaes Q. OCHOBB AHATMTHYECKOH XHMMH. YueOHUK Ul
CTYAEHTOB YHUBepCeHTETOB. —Taikenr: M31arenbcTBo «XAIK MEPOCH» HMM.
Abuyrnw Kajeipu, 2003 1. - 443 ¢.

B knure PiJ.CC.V]()TpCIII:l COBPEMCHHOC  COCTOMHME, TEHAEHLIAN pa3BUTHA, HafpaB-
JCHMH, 3H&YEHHEe, 34ldui, KpaThad HCTOpUS, OCHOBHBIC aHAJIHTHYecKHe 0O6BeKThi, oTfop
1pobbl, MOATOTOBKa Mpobbl K alld/irsy, TCOpCTHYCCKHe W MpakTHYeCKHe TTpobaeMbl XHMHe-
CKOH  METPONMOIHH, AHATHTHMCCRMIL CHINWIL, CTATHCTHYECKUE KPUTEPHM TIPABMIBHOCTH M
BOCIIPOUIBOAMMOCTH AHWIN3A, TEOPETHULCKHE OCHOBL W RBOIMOXKHOCTH METOUOB paiieileHKs
M KOHLCHTPHPOBAHUH (3KCTPAKLIMH, wICKTPUIM3, OCLKIACHHE, QUCTHAIHHMA, UoTanuy,
JOHHH TepRpHcTanH3aiis). [Toapobie oficyXiUalwTes OCHOBHBE peaKIHM, NpvMMeHseMbie B
SHATHTHYECKOR XHMHMH (KMCIOTHO-OCHOBHLIE, OKHCIMTCIBHO-BOCCTAHOBHTENbHBIE, KOMILIEK-
COO0PAB0BAHMS, OCHKUEHNA-PUCTROPCIMAY, OCIHOBBL TEOPHH XMMHYecKOH KUHETHMKH W pab-
HOBECHHA, MX [PHMEHEHME B aHathie, I3 neil oCRAMeHD XMMHMecKHe (KayCCTREHHBEA, Koim-
YeCTBEHHBIA: FPaBUMETPUA H TUTPHMCIPHY), wiICKTPOXUMHYECKHE (NOTEHIMGMETPHH, KYIOo-
HOMETpHS, nonsporpaduy, 4MICPOMETPHA, KOWJIYKTOMETPUS M Up.), CIEKTPOCKONHYECKHe
{ATOMHO-MHCCHOHHEI, aToMHo-abcopBuHonHei, GOTOKOIOPUMETPHYECKHH, cnexTpodoTo-
MCTPHYCCKMHA, TIOMWHCCHCHTHBI # Ip.). copbUMOHHBIC (XpOMATOTpathrA) METOHMbl aHAIH3A.
B xHMre jappl KparTkHe cooblueHus o Macc-ClicKTpOMETpHH, SAEPHO (PMIHYeCKHMX MeTofax
{AKTHBALMOHHBIN 4RAIMI, METO) HIOTOHHOID Pa30aRieHnd, pagHOXHMHYECKHEe MEeTOUbl), a
TakKe BUONOTHYECKHX METOUAX AHANM3Y U oh dBTOMATHIALIMKM &HATH3a.

YuyeOnUK MpegHa3HaueH CTY;1eHTaM XMMHYECKMX $aKyibTeToB YHUBEPCUTETOR W
XMMHYECKHX  ClIeQHajibHOCTe  upyruX Beictumx  yueGHbIX 3apelleHdil. OH OGymer nosesed
CTYJEHTUM BY3OB, H3YYARILMX AHATMTHYCCKYI0 XMMHIO, 4 TAKXE JIMHAM, HHTEPECYOHMC
aNaNHTHYECKOA XUMHeH, MardCTPaHTaM, ACTIMPAHTAM, 4 TakKe MPEnolaBaTeIaM,

UDC 543

Faizullaev O. Bases of analytical chemistry. The textbook for students
of universities. Tashkent: Publishing house “Xalg merosi” by Abdulla Qodiriy,
2003. - 443 p.

in the book a modern condition, tendencies of development, a direction, value,
problems, a brief history, the basic analytical objects, selection of test, preparation of test
for the analysis, theoretical and practical problems of chemical metrology, an analytical
signal, statistical criteria of correctness and reproducibility of the analysis, theoretical bases
and opportunities of methods of separation  and concentrating (extraction, electrolysis,
sedimentation, distillation, flotation, zoned crystallization) were considered. The basic
reactions used in analytical chemistry (the acid-basic, oxidation-reduction, complex-
forming, sedimentation-dissolution), bases of the theory of chemical kinetics and balance,
their application in the analysis are in detail discussed. There are consecrated chemical
(qualitative, quantitative: gravimetry and titrimetry), electrochemical (potentiometry, cou-
lometry, polarography, amperometry, conductometry elc.), spectroscopic (atomic-emission,
atomic-absorbtion, photocolorimetric,  spectrophotometric, luminescent etc.), sorbtion
(chromatography) methods of the anulysis in it. In the book a brief information on mass-
spectrometry, nucleus-physical methods (activated analysis, a method of isotope dilution,
radiochemical methods), as well biological methods of the analysis and about automation
of the analysis are presented.

The Textbook is intended students of chemical faculties of universities and
chemical speciahties of other higher educational institutions. It will be useful to students of
the high schools siudying analytical chemistry and to the persons, who interested in ana-
lytical chemistry, to masters students, to post-graduate students, as well as to teachers.

©® Daizynnacs O., 2003 r.
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C¥3 BOIIHN

AHATUTHK KHME KY1u1ah KumEBMH, HedTh KMMEBHH, (papmaucs-
1THKA, METWUIYPIUA, O3HK-OBKAT, CHIMI CAHOAT, TeOJIOTHS, TCOKHME, THO-
OMCT Ba  MIIA0 YMKApPMLI TAapMOKJIapHlla MaxcytroTaap cHgaTHHH Ha3o-
paT KWIMIIME, INYHUHUACK, OMMHIAH WIMHH HaTwKalapHu Oaxosaliga
MYXHM aXamusTra ora. Arpod-myxui oOLCK rapy TapkuOHMary 3axapiin
MOMUIAIAPHH QHUKJIAL, FYOPOKHHIE TapKUOH Ba CTPYKTYpacUHH YpraHuill,
tadHaTHANT CcUpapuian BoKUg OYnuu, ynapiad HHcon Maldaataapy
iyauda  GoinwiaHnil  Kabu  MdcaiaiapHi  euMilila aHaJIM3HMHE  YPHH
Oexmécaup. STHIM KONNAPHHET OYWIHIN, UuULIab YMKApHIU KOPXOHAlapH-
HUHED TAIKWI KWIMHWHIM, KHIDIOK XYK@IMIM Bd JOPBAYWIIMK, THOOHET,
MCTULIYPIYA Ba OONIKA COXAT4PHH aHANIM3CH3 TAcaBBYP KUAUO Oynmaiuu.
Iy OGodc aHaIW? Ba AHWIMTHK KUMEra JOMMO MHCOHHUHI KH3MKHLIM
uekcH3 Oynrad. KHMEHMHI pUBOXIAHHIU TapMXWA AHANMTHK KUMEHUHD
VpHuu wioxuua OVnud, myaiistn jaaspiapia aHaiMTHK KUME KUMENA CTAKYH
ypuH srawiarad. Byrynin anamruk kumé Kumépui, pusdkasui, ¢ulnk-
KUMEBUH Ba OMONMOMMK YCY/NAPHH PHBOXKJIAHTHPAUH Ba YlapiaH camapalii
tholnwianaud. by yeynnapuuar Oapyacy Typid TAMOHHI Ba KOHIanapra
ACOCTARTaH.

XaiM y30K BaKT JIABOMHIA KJAcCHK  KMMEBMH  ycyuiap  ¥3
AXAMMATUHN  HYKOTMaiijd, dKCHH4Ya, Oy yCcy/UlapHMHI COJHAaNMIM  Ba
AHMKJIMITH yiap YPUMIN SHald MYCTAXKaMJIAHAH.

bylyHrn xyHpga xumeEBuil ycywrap Ounad Oup Karopha duisuka-
BUA Ba UIHK-KMMEBUH yCcyUlap XaMm Xajal cypbariap OUNTaH pHBOX-
nanmMokya. Oxupru 15-20 fiun HaBOMHUA AHAIMTUK KHMEra OGHMOIONUK
QUAIM3 yoey/ulapH Jagui KMpu® KemiM Ba XO3MPrH BaKTAa Te3 pHUBOXJIaH-
vMokda. Llynn anoxuja TabkMlall KCpaKkKH, Xap KaHUad TaxJIWiuH Ma-
callaHd Xall KHIMWrd KMPUIMFAH AHUIMTHK KMME MYTAXAaCCHCH KUMEBUH
OMJIMMIIAPHM KEHI' Ba MyKyp osrajularatl O6yiniim, yiados acbobnapu Ba
yJlapjia MHUTAIHHE MYKaMMaT OHJIMUI Kepak.

@an Ba TEXHHKAHNWHT XO3MPUH PHBOXIAHMIY OOCKMYMIA 3dMOHA-
BUI  yeyulapuuHr bupura adsauidk O6cpuO, MKKHHYHCHHH KaMCHTHIL
Karra xaroudp.  ByryHIm anamituk y3 uaxrtuépugaru Gapua ycy/uapHU
MyKaMMall OWIHIIN Ba KOHKPET MacaialM Xai 9TUIN Y4YH 3HI Kyiai,
ap3oH, TC3 Ba aHHK YCYJIIM TAHJaH QJIMIH KEepak.

Xap KaHIai anum3iunr MyBadgakusiTi TeKUIUpHIIL YY4YH Hamy-
Hd OMUIL, YHW aHaiusra Tadépllal, 3apyp Xo/Ulapla TeKIIMPHIAAATaH
MOWAHH OOLUKATapHUal @XKPATHII Ba KOUUCHTPJALI AMADIAPHHUAT Kail
dapaxala MyKamMmal Oaxapiimiivra OORIMK. AHUIMTHK Y4yH HaMyHa
OJIHLI, MOUUATAPHY  AXKPATHIM, KOHUCHTPRA, anaiu3Hy OaxapuuirdHa
AXAMHSTIR OYIN0 KouMackaH, Vadaill, OJHHIan HATHXVUIApHKY MaTeMaTHK
yoyjurap  €paamMila Oaxourall,  yIApHW  TWIKMH - KMla  OWiMm  Kypa
Myxumanp. LLyHH ynyrMaciHk KepakkKH, aHaIu3nugr xap 6up Hockuum,
nap GRp aMai anuK OaxXapritiUH Kepak. AKC XOUa ap3uMaciaf 1yion-
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raH aMail KaPra Xarojkapun Keatnpu® uyumkapauu. Hly Oouc anainniuk
KUMGHH §pranum Gapud KMMEBAI GUnUMIapnu TartOuK oTHIN, Makjlt-
Yyiila AMALIAPHHM XdM MHKKaT OuiaH STajUlallHK TaKo30 3TajH.

Jlapcnukia aHamUuTHK KHMEHUUD, KyMIagaH, KUMEBMH, PUIHKa-
BHIl Ba PU3UMK-KMMEBHH dAHIM3 YCYIADMHUHT Ha3apHi Ba aMaiiiii acoc-
napu arpodminda Epurwiran. Kurobla KuMEBui Ba  (PUMK-KHMEBHH
yeysulap OMfiad OMp KAaTOplla 3aMOHABUH  (PM3HKABHHM YCYJUIApUAN MicC-
CIIEKTPOMETPHS, ALPO (PUINKABMIA yCyIUIap, IIYHMHIMEK, OHOMOIUK yCyit-
Nnap KaKMjla KUCKAYa MablyMOT OEpuJIraH.

Y6y papoiMkiary YKyB MATepHAIHHHHL  Y3Nall THPHAHLIMHH
OCOHJIALITHPHIL MAKCaMua YHI4 JacTypuil Tanabnap, taapu uGopaiap,
CABOJUTAP, MAIUK, BAd Macalalap KUPHTHWIIH, MACAIalapHUHI HaMYyllalapH
cunMi OWIaH Gepwim. Arap taitaba Xap Oup mactypuit Twiad, rasu
ubopa, caBoJi, MAlIK Ba Macaladldp YCTHHa XHUUHH MYIOXd3za KWicd,
VIAPHH eyca, MATepUWINM ITyXTa YIAUTHPUMILMIa WYHXa KOJIMatiiH. Hac-
TYPHMH MATCPUAIHH YYKYP VY3NalITHpMII YYyH KYIIHM4Ya arabuclapra
MypOXaaT KWIMLL TAaBCMY KHauHaud. KWUTOBHMHE OXHPMMA  TaBCHM
KWIHHauiray  KyuuMya  apabuémiap pyixatn  xearupmwivad.  Hasapuii
MABIyMOTJIADHM  JIYXTa  V3nalUTUpUIia  J1aboparopust B4 CCMMBap
MALIFY/TOTIapUHMHE aXaMysiTi Oeknéc Oynub, OGyHpall malryrowap Jd-
BOMMIA Xdp OHp peakilMs, aMalnit MII Ba XMcoOnalura joMp Macalalapla
KUl 9pTubop Gepuill TaBcus KMAMHAIN.

Hapenvknad QORIATARUIIIHA CHIWUIALITHPUIL Y4YH Yy aramaiiap,
uGopanap Ba Mywuidap Kypcarkuwilapy Ouian KUXO3TIaHH.

Y6y fapciuK YHUBEPCUTCTIAPHUHT KMME dariapu Oakalaspy
UXTHCOCH JACTYPH aCOCHMJla SMpAaTHIMH, yHMaH KHME uxtucocn Oyinya
TALJIMM onajuran ranaGaiapiall TallkKapy, aHOPI4AHMK Ba OPIAHMK MOJMA-
qap TexHonorusicyd, OHOIOTHs, OUOKHME, TCONOTHS, TEOKUME, HKONIOTHS Ba
rabuaryad  (oiilataHMIl, TYNpPOKWIYHOCHHK, ¢apMaieBTMKa Ba Oollka
MXTHCOC/IApHM o/lyBud Tatabanap XaM coligananumuapy MyMKuH. Kn-
706, IIYHWHIAEK, MarHCTpallTIap, aclHMpaHTIap, ypra Maxcye Ba OnMH
TaBJIMM COXACK YKUTYBUMJIADH yuyH hoimaiMamp.

Myasnud KutoOHH CHHUMKIIAG JKHMO 4YuKuO, KMMMATIM Mac-
naxariap GepranMknapi yuyH Y30eKMcToH MIUUIHE YHHBCPCHTETH alia-
UK KuMé xadeapacn myuupn, soueHt H.T.TypoGosra, kumé darnnap
HOM30MM LoueHT D.A.PysueBra Ba usnKa-MaTeMaTuKa (aHiapd HOM30-
i, ponent A.KysatoBra, WIYHMHIHEK, TaKpH3uMiap KMME (aH/IapH JIOK-
topH, npogeccop: III.H.Hasapos (Camapkaii KMIIOK XYXAMUTH HHCTH-
TyTH) Ba TexHMKa aniapy AokTopH, npo. A.M.Hacumosra y3 MuHHAT-
HOPUYMIIMIMHHU H3XOpP STalH.

Myaud KAToOXOHJIAPHUHT  HapCIMKHY  TAKOMHJLIAINTHPUIITA
KADATHIrAaH Xap OWp (PUKP-MYIOXa3acHNHH MaMHYHHST Onian Kabyi
KHNAJH.




1. KHPHIU

AHOALMUK KUME chait, Ancitunmik KUMENIS CIPYRIMYPACU. AHORUMUK KUMEHURE Memodo-
HORUK  KUSGMAADL.  aAv udanux, anaap murnmudazu Jpru, amanudm Bunar aaokaapi.
AHAAUMUK KUMERLNE MAOUARIEYTIOCAUK, MeXHUKD §d XAAK XPKAAU2H YeyH axamuami. Aco-
CUll. GHOAUMUK MYAMMOAAP. MONULHE HESOPACUHUNE  RACATUINY, AHUKAUKHUR2 QWL me3-
ROPAUKHE  MQWMUHAAUW,  MUKPOODBEKITAAD  AHOAUIN, EMUDMACOAH MEKIUUPUW, HeKAUH2UN
{AOKAN) aHARUZ, OUCIAHYUOR AHATIEY. AHQAUZ MYPRAPU: UIOMORN, IAeMenm, (FYHKyuona,
CIPYRMYP,  MOAEKYAAD  &d  hardauit. Anaand  yoyardpu!  Kuméewld, uaukaeuia, dusuk-
Kumésuit, buonoux. Maxkpo-, MUKpO- 8d VILMPUMURPOARAMUZ. AHGRURUK KUME PUBORIU-
HUMWUHIHZ dCOCHE BOCKULAapu, (an PUEORKAGHUUWEHIURS KUCKAYA MApUuXi. AHOAUMUK KUME-
HUMZ XOIUPZH AXE0AU 6d PURUKAGHIW Menderyuxiapu. acOobruummupyuut, asmomamaaii,
MATAEMOATMUKARUNZ  KYATLHWIUN,  (DUBLKAGRE YOYARGD YAVUIUHUHZ OPMUWY, KPn mapkubia
60 MOIE MOOOQAAD AMUALI.

1.1. Apanutnk KuMé dadHn. AHUIMTHK KUME KAMEBHI OMNMM-
NapHu TYIU1ab, Taprmbra cosysud coxa OYiaMaciaH, WHCOH Ba XaMusT
XafTHlia Xyla KalTa aMaIMH axaMusitra sra Oysarad, KUMEBHIF aHIH3HHHT
yCyjl Ba BOCUT&TAPUHM  SPATaHTaH, MONILTADHH aHAMM3 KWK YIYH
3apypuH  ycysblap OMJIaH  TabMHMHJIAMIMIAH, cadoaT, aTpod-MyXHT Ba
COFIHKHH CaKJIalla MYXMM axamusTra sra OynraH cgan xucobnanamm. ¥V
WIMWH M3aHUIHUIAPHUHT Ko3u0aop coxac 6¥nnb, KUMErap-aHaluTHK
Kyia Kyn Ouiumitapra sra OYMuIM, ylapHu aMaiita KyJuldid OJUIIR Ke-
pak. Y MaBXyl adHaIu3 YCYUIApHHW TAKOMWIUIAMITHPHIL, SIHTH AHAIIH3
YCYIUIaPUHK ApaTHUl, YAapHM Ha3apui acociall, TYPJIM aHaIMTHK achob-
Jlap, peakTHBJap, LY XXyMalaH, STATOH HAMYHIAp SAPaTHIO, SpaTirad
aHaM3  YCYJUIAaDUHMHI  HMKOHMSTIApDWHW  KCHTAWTHpHIL,  YNapHUHT
AHHKJIMTH, CE3IHPJIMIY Ba CEJIEKTHBIMIMNY TAbMHHIAUL, YCY/UTAPHH ABTO-
MATJAIITUPUU! Ba OOIIKATAPHH aMaira omupa OUIAMIM Kepak. Snru
AHAIUTHK yey/ulap 4paTHIn ydyH OyryHIw kynjpa ¢akaT KUMEBUH OHIMM-
nap eTapid 3Mac, 3aMOHABHU KHMErap-aHaIMTUK (QU3HKA, DHOJOrHs, Ma-
TeMaTWKa, WHQOpMdTHKa cUHrapu cQaHnapHd MyKamman OMWIMIIM Kepak.
3aMOHaBHH AHATHTHK KOMIILIOTEp TCXHWKA Ba TEXHOJIOTHSCHHHM 4yKyp
VI3naiTapran Oy Kepak.

MaHHHUHT PHBOXJIAHUII TAPUXHjI2 AaHATIMTHK KHUME Y30K TapHXHH
itynuu 6ocu® yram. DyryHrv amwmmrak KUME KUMEHMHT MYXBEM OMp Tap-
Mord cudaTuia pHBOXIAHUO KesMokia. MHcoHusT jlouMo ¥3uHu Vpab
TYpraH OYyryH MapBxygoTHu Oumub oKl Ba YHM Y3 Makca/Ulapd Y4yH
KyJuramra MHTHIMOG Kenaiu.

AHATUTHK KUME — MOIATIApPUMHAT KUMEBUU TapkuOK Ba TY3HIIH-
IIMHE AHMKJIAWl y4yH KY/UIaHUIAIUrad, aHaid3 ycy/UIapd Ba BOCHTAIADH
XaKuiarn Ganiup. AHANU3 yCy/ulapd Ba BOCMT&IApH AOMMO Y3rapub Ty-
pagdraH, sSHr¥ CHAOLIYBAapHaH (oijlanaHagurad, Xap KaHJad Ky3aTHIUHH
acocuii ae0 Owirad dan coxacuuup. I[ly Herwsga aHUMTUK KHMEHHMHT
Hasapuid Macaaiapy Kapad YHKHIIMINK MYMKWH.

1.2. 3amoHagMii AHAIMTHK KHMMEHMHI TY3WIMIOH. AHUIMTUK
KUME TallKM KYPHHMUIM XHXATWIAH AHAIM3HMHT YMYMUH MacanaiapyHu
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X4l 9TUI, aHUK COXIap YdyH YCyAnap sipatvll, aHauus3 YCY/UIapUHHHT
METPOIOTHACHHH MiLIab YHKMIL Ba TaKOMHUIAMITHpMW Bashdatapn Ou-
NaH UYFY/UIRHAIH. AHUIMTHK KUME uuki Kypuruiuu KXUXarvllad cHdaTii
Ba MMKJAOPHHA aHanustapra oynunaid. Cugam anaausu Mopna €K MOJ-
AP APAIAIUMACHHUHT KaHIaii Tapkubui KHeMiapiaH ubopativIiv, Ty-
3UWIMILM, YHMHT Tapkubugard yHKUMOHAN Typyxjap Ba Oowkaiap,
MUKOOpUIL GHAAK3 3Ca MOIOAAHHHI MHUKIODH Ba YHHAru TapkuOHi
KHCMIIZPHUHT MUKJIOPTIApH XaKHia MabiyMoT Oepaiy.

XO03Upry aHANHTHK KUMEHU KyHHIarwiapra OyaMil MyMKRH:

1) TapkHOHH KMCMJap aHaIHTHK KUMCECH;

2) nauHamMukK (Kapa€Hiiap) aHAIHTHK KHUME;

3) JIOK&i-TAKCUMIIAHIAH dHATHTHK KHME;

4)  CcTpYKTYp (TY3WHII) aHAIUTHK KHME.

1.2.1. TapkumOuii KMCMWIap AHANATHK KHMECH HaMyH1apHuHI
cndar Ba MUKJOP TapKHOMHM ypranagd. byHua TapkuOMii KHCM - aToM-
jlap, MoOAeKylatap, paiMKaulap, OYHKUMOHAI IYPYXJIdp, HOHJIAp Bd MaK-
poMoJieKynanapiuup. Makpockonuk MabHONA TapKMOMi KycM sjieMciiTiap
pa OMpHKManapHHu y3 Muura onagu. Cudar aHam3uga oluHauMrain ax6o-
pot «Bop» («Xa») KM «HYK» Tap3mjla ojMHaM. Macanan, spurMala Oa-
puiiHkHr Gopiurudn yHuHU K,Cr,O, peakuuscuiia XocHl OYAaUran ca-
PUK 4VKMd KypcaTamd. ACIMHM onranfa cudar anammsm Owiad MUKIOp
aHanu3IM  opacula KeckuH hapk HYK. CHdar anamysuig MoangHr
MUKIOPH KCHI' MabHOUArH SDUIMTIAHTaH IHaKjyla MODTaThitau sa Oynia
TeIVULIH TapKMOMii KYCMHUHE 60op €KW HYKJIMFHHH TOIMIO eTapin Gyiuo,
AHAIUTHK CUTHAIHHNT HHTEHCMBJIHTHIA 2bTHOOD Geprimaiiin. Mukjopnii
AHAIM3NA  AHANTMTHK  CHTHAITHHHT HMHTEHCHBIAWTH  aCoCHAa  TCIHUUIM
MHKIOPHI XYJIOCa KMJIMHAUH.

1.2.2. JIHHAMHK AHAIWTHK KHME€ TCKIIHPHIIHHHE MAKCyH Ba
aHAUIM3 METojMKacura OOFIHK DPaBULILIE OuHAMUK aHAAu3  (Kapaciulap
anwin3n) Ounal morekyaap-ounamux ananusra 6ymuamu. Juramux ana-
JUZ MATEPUAUTAPHUHE MaKPOCKONWK OKMMMHM, OoluKayd KWING adran-
na, wnad yuKapuil XKapa€HMHH Ha3opaT KWIHLH Y4yH XH3MaTl KWIaL.
ByHiail adanu3HH Oaxapull y4yH KYNTHHA KUMEBUM KJCCHK, 3ICKTP
KMMEBUI Ba 3aMOHABHil (PM3MKABHH  YCYJUTADHM  KYJLNAUL  KYJIalUuP.
DneKTp KUMEBHE Ba (HM3MKaBHH YCy/UlapHHM Kyulail Kam BakTHyn (1-10
MUH) Taia0 sTann. Monexkyisp-iHHaMUK aHalu3 MOJICKYIanap JapaxacH-
HArM AHATH3IH Y3 WYHTa OJIAM Ba y MOJIEKyJanapliari y3rapHIUIapHHHT
XAPAKTCPH, MCXAHW3MH Ba TEITUIH CHHIADHMIAPHU JpraHunna HMMKOH
Ocpau. Amanjia OyHaall anaiv3 yma mes CneKmpOCKONUK BA PeNaKcayu-
OH Jadauwiapra acocianand. Bymuail yrmaammap 107 cekynuman 107 ce-
KyHraua Oynrad opainKla TAKPOPJAHHILH MYMKHH.

1.2.3. JIoKan-TakKCHUMJIAHMIN AHAMM3HM (TapKMOUH KHCMItapIHNr
TAKCHUMJIAHHUIL AHAIH3M) XaKWjld HaMYHAaHUHI Xed OynMarania  Onrra,
KVIIMWIMK XOJUIApHA, WKKU CKU ydTa KMHMATH (KOOPUHHATACH) MYCTAKMII
yarapypiu cudatiia HaMo€d Oyurania ran dopamm. Jlokai-rakeumiaiini
AHAIM3H YOYIIApH 2ACKMPOH HYP OGCMAAU MUKDOAHUNUS, AAICPIU MUK-
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POCREKMPal aHaAW? KU YHKVHIAU MACC-CREKMPOCKONUA EPIaMHUid HaMyHa
CHPTH KaTaMJEapHHM KETMd-KCT, HYKTaMa-HYKTa TEKINWPHIN Ba 1Ty acoc-
@  HaMyHaHUHE TApKMOHupaly  TapkuGHil KMCMJIapHUHI TabHatH  Ba
MUKLOPH XAKMld XYIocanap KIIAIITa umkon Gepamu. Aemopaduozpadua
EKM MAXCYC DACKMPOHAU BA WUOHAU MUKPOCKONWA YCYIUIApH EpHaMujla
SNEMEHTIAPHIHT HaMyHa CUPTHIL TAaKCHMIIAHUIIMAYM OeBOCHTA aHMKIALL
MYMKHH. JIOKaI-TAKCHMIAIIHII QHIN3 YOY/UIApH KATTHK XHCMIIap CHpTH-
Hard GUp KUHCIH OyIMaral COXaTapil TONWI Ba wy/iap Gunan GOFIHK,
KY1aab MacananapHi Xal STHINIE XaM UMKon Oepan.

1.2.4. CTpYXTYp aHanmTHK Kumeé. CTPYKTYp aH&IUTHK KUME MO-
JIEKYTANAP €KM KATTUK MOMLIIAPAAr 9ACMCHTAD 3appadalapHHHE ¥3apo
KOWNALIKINK Ba OOFTAHUUDIAPUHY aHMKJAlura Xu3Mar Kuiand. [IyHHHT
Y4yH XaM CTPYKTYp QH@IM3HH aCHHUa pu306uit JIOKAA-MAKCUMNAHUUL
GHAAUZUIIMHT ATOM COXACHJArd Typu cuaruia Kapami MyMKUH. by ycyi-
ga aHanutuk  axGopoT 7={(X,X.X,) Tap3uia Oynagn, OyHia TapKHOUiH
KMCMHHHI MUKJIOPH Xap GUp TapkuOMil KMCM yuyH GUp CTPYKTYp OHMPIMK
cudatnia Kapataj. CTPYKTYp aHaIMTHK KUME cugarnuic cmpykmyp (aM-
MAPHK EKH 3BPUCTHK CTPYKTYP AHAIMTHX KUME) Ba MUKOOPUU CMPYKMYPD
anarumuk kuméra 6ymunam. Cugamuit cmpykmyp axbopom z,, o, ..., Z,
sieMeHTIap  (atomiap, (YHKUMOI@L ypyxiap Ba OOlLIKa) OpacHuaryu
GORTAHUILHMET TabuaTy Xakuia, GunoGapHil, Ly CTPYKTYp OMpiMKiap
opacHlia Kaufail MyHocabar MaBXywidrviu, Oollikaua Kb aiTrania,
MOJIEKYATap Ba SJIeMEHTAp Ty3WIMalaDHUHI CTPYKTYPACHHH KypcaTald.
Cudparuil CTPYKTYp 4HAIM3HKHI HAIMXKACH CTPYKTYp copMyrajtap 1eb
Kapanduid MyMKWH. Crpyktyp ¢opMy/lalapHH  Ty3uil  Y4yH, dBBaIO,
CTPYKTYp GUP/IMKIIApHUHT Tabuari (Kailcu 91€MEHT, 4TOM, (PYHKIHOHAT
I'ypyX B4 X.K.) Ba COHM, CYHIpa OOFIAIIMUUIAPHUHT 3MIHPHK KETMa-
KETJIMMM  aHUKJIaHani. MUKIOpHE  CTPYKTYP dHai¥3 Ma3kyp CTPYKTYp
OHPANKJIAPHUHT a3oia KOMIAMILY XaKkula axb6opotr Oepaju.

AHUIMTHK KMME ananus rtypiapd OVHHYa aanu €Kku 4eKAAH2aH
GHAAU3, emupub EXU emMupmacoaH KWinnaduean aumanus, begocuma éxu
Macopaoan mypu6 (OUCAHYUOH) AHANWS, OUCKDEM 60 YIAYKCUI AHAU3-
2a, TONMNAUMTAH KM aHKKJIallainial  MOLLMIIAPRHIT Tabuarura Kypa
HIOMON, WEMEHM (amom, uolt), CIMpYKmyp-2ypyxau (yukyuonan), mone-
KYAAP, MOOOacul, pazasuix ycyuiapia Oyiunaum. Hzomon ananusu -
Momua TapkuOuuparn y &ku Oy msotonuuHr OOPAMIHHA aHMK/IAW yIyH
GaxapuIalural aHaiuyMp, Oyia UsMKasuil ycynaapiad goinaraiuia-
M. Daemenm auaauiu - TCKIIMPWIAATAH MOIaHAHT KAHJIah SJIeMEeHT-
MApilad TALUKWIL TONTaiGIMEHAN QKA Y9yH XH3MaT KUTaa. Moooasuii
AHAAUINA TEKITMPHIAETIaH  TapKUbHi KucM  (IACMEHT €KH MOWIaHHHD
OKCHIUTAHHIN NdPaXac, OMPUKMACHHHIL TY3WAHIM) 06bekT TapkHOMua
KaHAAH IMaKMQIHIN, YHHHE MUKLOPH auHKiaHaad. Moaekynap ananus -
KUMEBHIT GUPUKMadaphHM  (KUCIIOPOJL, a30T, YINECPONL HHOKCHiM Ba Go-
LIKA4pHK) TOLHUI Ba aHMKlall yeywianp. OpraHuk MOQItap TEKIIH-
PUITAHAA PYHKYUOHAL aHANUT, HBIN TCKUIMPWIAETIall MOjyla TapKkubuia
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Kauj(ait hyHKIMOoHAN TypyxJiap (kapOonui, KapOOKCWII, THAPOKCHIL, aMul
pa OoWKa) OGopnury  anuKianann.  QDasasul  GRARUT - TApKUOU i
KMCMJIADHHHT  Typan  chasaiapya  (Ta3,  CYIOK, KaTTuK) O¥iIMIIuMHY
AHUKJIAAM. ByHua Xap Oup TapkHOMH KMCMIAH aloXuia chazanapiia
Kanuajgan 6opnurd GaxonaHub, yMyMUil Xy10ca KHIMHUIIA MYyMEHE.

1.3. AHATMTHK KMME YCYLIapH. AHANMTHK KUMCHUHI Hapua
MABKY[L yCY/UldpMHM TCKUIMpUNadurad xoccanap, Kai)l KWIHHAUUTaH Kat-
TANMK KU AHATMTHK OCNTMIapHHHI Typhapura xypa KUMESUIL, PU3UKA-
euil, BuonouK 84 (PUIUK-KUMEBUU YCYAApTd 6y MyMKuH. Kuméeuu
yeyanap MOMJUIapHHNT KUMEBUIT Xoccanapuhu (KMMEBUH peaknusiap)
TeKIUpUIra acoC/aHIaH. Quiukaguit ycyaiap MONIaIapHUHT (pU3HKABUNA
XOCCATAPUHM (CYIOKJIAHMIN Bd KAMHALI XapoOpaTapH, HCCHIJIMK ba BIEKTP
YTKA3YBYAHIAKIIADH, MCCHKJMK TabCuUpuial Hyp YUKApHULL, HYp OTHLL,
HYPHHHT MOLIa OMilaH TabCHpIallyBu, alania paRTMHUHT OysIMIIN  Ba
GolKwlap) TEKIIMpHLIra acocnawlat. buosozux  ycyiiap MHCOH Ba
GollKa OGUOMOIMK TYPIAPHUHI TYPJiM CE€3I'M OpraHiapy EpHaMHlla MOJULA-
JAPHUHT XOCCATAPHHH TCKIWMPHILTA 4COC/IAHTaH. DUIUK-KUMEGUU AHANU3S
YCYARGPY MOIAIAPHUHL KUMEBHH peaklus/lap Hardkacuaa yirapaudian
pU3NKaBMA XOCCATAPUHH TEKUIMPHIlita acoCiatran ycyuap 6ynub, keit-
MHCY HWLTapyua ynap KWMEBHH yCyulap KaropHra KUPHTIIMOKlA. YCyil-
napHy  Ou3  10KopHiaa KeJTHprafjiail  Oyyium Kyn XuxXaTiad ilaptin
xucobnanay. Macaian, KOBILYKTOMETpUs YCyIH KUMEBHH yCysUlapld XaM,
pH3UKABMH ycylUtapra Xam KHUpHTHITMIIN MYMKHH. “NICKTPOSIHUT 3PHTMA-
CUHHHT %J1KTP YTKA3YBUAH/IHIH ACOCHAa MOMIAHWHT KOHLICHTPALMACHIIN
Tomuil (PH3MKABHH, MOMIAHH THTP/lall acoCHpa yHMIIr KOHIIEHTPAaLUACH-
Y TONMIU »ca KMMEBHl yCy/Uurapra KHPHTHUAHLIA MYyMKHi. KonopuMet-
pusi, hoToMeTpHs, PAIMOKMMEBHIT  yCYJUiap XaKujla Xam XYM LyHjian
jciuml MyMKMH. [HyHMHT Y4yH XaMm 6M3 PUMK-KAMEBHH YCYUIdpHU
ATMOXMMA YCYJUIap TYPyXH IIAK/IH)@ CAKJIAillHi MabKyl Kypamms.

AHATHTHK KUMELNA Xap Kajlad anaId3H{ aMmanra OWHpHUE y4yH
MOUIAIAH  HaMyHa ONHHAM, Yy  aHalnsra taiiépinann®, cudarthi,
MUK/JIOPUi, CTPYKTYp Ba OOIIKA dHUK/IAULIAp Gaxapunamy. Hly HyKTaH-
HasaplaH AHAIMTHK KUME YCYIUIApHHW HAMYHA OAUM, HAMVHAHU napua-
Aaut, YHY MApRubuil KUCMAAP2a axXpamui, TAPKHOUM KUCMIIAPHH monuii
Ra qHUKAQUM YCYAAGpUTa OYIHIlL MyMKHH. AHAIHTAK KMME yCcyulapy Kil-
JATMNAMMIaH  PEAKTHRIAPHAHT  MMKJIOpJiapura kypa  HIOIAK
(International Union of Pure and Applied Chemistry - Hazapuit éa ama-
Auii KM@ GpiuNG  XQAKapo  yowma) HAHL  TaBCWsicHra OMHOAN
Kyinjaranapra OyiiHamm: Makpo ycylt - 0,1 rpaMMpaH OPTHK MOULA
sspumMukpo yeyn — 0,1-0,01 rpamm; MHKpPO YCYoL — 107 rpaMMiall KaM.
MHUKPOYCY/UIAp KaTTa Herapanu y3 Waura 07ub, yiaap cyOMHKpO (10°-10*
rpamMM) Ba YJILTPAMHKPO (107 rpaMMjan Kam) ycyrapra Oy RN,

1.4. AHanu3 yCyJu1apura Kynwiaguras raxabuap. AHaIM3 yCysl-
JIADHHUHT Dapuacyl myepunuk Ba Kaiuma MAKPOPAAHYEHAHAUKHA TAbMHLL-
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iald Kepak. LLIYHUHI yuyn yiapHuHr Xap OMpW quuk Ba acmoiadun 6a-
AKapuauwiy N03uM. Onatia, MOMIUIAPHH monuue AeraHna, OM3 cugamui
AHOAUIHH, GHUKAGUE ACTAHJA 9CA MUKOOPUIL HAAUZHW Ha3apja TYTaMH3.

TapkKHONH KMCMIIApHY TOLMII YYYH CE3THPIMIH IOKopH OViran
CCNEKTMB  yCymlapiat poipiaiaHniaii.  byHla KUMEBHH  pedKIIMSHAHT
oxupuraya OopuiuM wapt smac, OGwlKW peakluus Ce3UNapAM aHATMTHK
Ociard Ouan copMp Oyica, bac. MojylaiapHy aHUKNAm yCy/UlapHila 3ca,
Kapa€H TYJHMK Y0, MUKIOPUH conup OYauiuM wapT. byHiua MOMIaGHHHT
rapkuOy OWIAH YIMILU XOCCUIAPH Opacuiard GOFIMKJIMK TEKTHWPHIIAIH.

AHAUIM3 YCYIUIADH MORUMHINZ RACMKU He2apac, CeneKmusiux,
Me3KOPAUK (IKCIIPECCIINK), COIAAUK, UPIOHAUK B A8MOMAMAQUINAD UL
ea Mocauk OMmanl axpa® Typuiwiapy Kepak. AHPUM  MOJUIATTAPHHHE
MabiyM OGP KMCMH anallu3 KMIMICA (Rokan), aHpHUM MOIJATAp pajHoaK-
THB, 3aXapiy ¢KM HOPIIOBYH OYinaminry ydyH YIapHH Y3OKIaH Typub
(UWMCTAaHIMOH) aHWIM3 KWIHLWIA FYFPY Kejlaiu. bynap aHaIUMTHK KHME-
HNUHT  PUSOXAGHUIY MCHOCHYUAAGPUIY  TAIKWI stamd. Kyn xosmiapaa
OylapHH amanra OIUpHUL  aclofraumupuizan  YCYUIAPHH  KYJUIAIIHH
rarad  aTamy.  Acbobiunm  yeylulapiu  sca agmomamiauimupuut  Ocow
Oynauy. Tabuarna rToza, Tapkubu 6up xwi Moamanan udopart 6¥nran o6n-
CKTIIap JIesApiv HYK, YIap UOHMO Mypakka® mapxubnu OYIaln, LIYHMHT
YUYH aparauManap aHaausn MyxuMm iynammnapiad 6upd xucoGnaHaim.
AHpUM Xo/uiapaa (pauvossIcKTPOHUKA, KOCMOHABTHKA, SPHM yTKasrvwiap,
Te/leMeXaHuKa Ba OOHIKa coXalaplla) meza MoO0aaap aHMaausu MyXHM
Oyimbd komunp  XaM  MYMKMH. XO3MPIM  AaH&IM3  YCYUIApH  aH4ya
XMCOOIALIAPHY, YA3MalAp TY3HIIHW, HATHXATApHH CTATHCTHK WULIALIHH
ranab TraljMrd yuyH aHUIM3HH MAmeMAamukd B XUCOOAQW MeXHUKACY -
Komnsomepaap bunan boenaiwr MyxUmIHp. bus okopupa cana® Vrran
AaNU3 YCYJUIApH paHr-O0apanr OYJrai/Mry, Typid Xocca Ba XyCYCHsTilap-
14 ACOCHAHTAHJIHIY  ydyH YIApPHUHY s20nd  Ha3dpuit 6Gaszacu  Oyauwu
TdKO30 KWIMHagH. by Hazapui 0d3a aHaiumux KUMEHUHE HE2U3UHHU Tall-
KMWJI 9TaJIH.

1.5. AHAIHTHK KHMEHHMHI METOROJOrHK MACANAIAPH. AHATUTHK
KUME KMMEBHH Ba y Oumian BorIMK thanap: TeXHHK4, Feo/iorus, reoKuMe,
OHosOrMs, MEAHUMHA, alPOKHME, TYNPOK MIMHA Ba OOLIKAIADHHHI PHBOX-
JaHVIId Y4yH 3apyp O¥iran ycyn sa acGoOusapum gpatand. Slpatvnaxak
yey/urap Ba acOG0OMapHUHI aHMKJIMIH, CC3YBYAHJIATH, HMKOHMATIAPH OJI-
UMHTWIAPpHAAH SAXIOMPOK O¥iuuion kepak. 3aMoHaBuil ¢dad Ba Muniad
YHKAPHUII  Y3IYKCH3  aHATU3HMHE 3apypiuiy OwiaH OOFIMK. AHAIHTHK
KUMEHHHT Oomka aniap OWIAH loKanapy Xap TOMOH/IaMa KeHr OViuo,
y 6omxka annap Ba  TeXHWMKaldH TYpAM  SHIW  TaMOHMWLIAp  Ba
KOHYHUSTIAPHY O/MO, YIApHHM aHUIM3 YCY/UIapH lapaXacura KyTapaiu.
Kumennii aHanu3 ycyjUIapMHMHI PUBOMUIAHMIIM YYYH 2HOPraHMK, opra-
HMK, U3NKABHH, KOJUIOMI BAd  KPHCTALIOKHME CHHIapH KUMEBHI
paHNap OTYKIapH, ¢HINKaBUH yCYUIADHMHI paBHAKH  Y4yH (PuU3HKa,
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INCKTPOHUKA, CHEKTPOCKOIUS, SPUM YTKasruwiap pM3MKacu na Golka
COXUIAPHUHT 10TYK/1apuilal oijiwtaniaid. Xo3Hpid BakTia (PyHaMeH -
Tl TAHIKHKOTIAP aMWIMA MLWTAp OMIAH YaTHHIMG KeTran, yilap opachji-
M hapKilap acTa-CCKUH KaMalinG GopMoKia. AHATUTHK KUMEHH KYTPOK
aMIMK dan cudaTulia Kapam TeHICHIHACH MaBXyl. ACIMHHM oJranjia Oy
TYFPU 9Mdac. By aHanMTUK KMME OMIAH AHAIMTHK XM3MATHHHL ( apKMIa
Gopmaciuk oxubaruaup. Mimnab UMKAapHIl KOPXOHANAPH dHAHMTUK XM'3-
MaT OWjlan TabMHHIAHraH GYaMIOM Kepak. Huuiab YUKAPHUILA, Kyluida,
TaUKMKOT Uilliapd oaub GopunmaciaH, Talép ycyil Ba BOCUTWIAp; 1Aty
coilpananunagu. By yeyn Ba BOCHTIap 3ca XWJUMH TaAUKMKOTAapeHs
103ara KeJIMILH MYMKHH 3Mac.

Xap KaHpad "haHHUHT MakKcaid - ONAMHUAH K¥pa OGuinmiu sa
thoiipa Kerrupuuyp” peranya, .M. Menuencen Kyla XaK aud. AHwiiTuk
KUME Oy (DUKPHM TYIMK TaCAMKIQAW, y Gapya uuwiab YHKAPHIIL Tap-
MOKJAPHHUAT TCXHOIOMMK Kapa€H/IApHHM  XaM, (anilapuk XaMm sapyp
yCywuiap OnaH TabMMHIAAN Ba Lty coxanapra Gepocura doiina kesrru-
PalH. AHATUTHK Ha3opar Wyara KyiwiMarad G¥sca, Xap Kanjaih KopxoHa
XdM - KdTTa  3UCH  Owinan  mIwiab, X4k XYXaimMrdia APOKCH'
MaXCyTOTHAPHUHT KYITaHHILIMTa ONG Kenagu. AHAIHTHK KUME hakariviia
IOKOpMIa cantad yrunran camnap pa caHOATHUHE paBHaKuIa xucca Kymiub
KONMACUAH, KPHMUHANHCTHKE, TapuX Ba OOLIKA DaHIAp YH9YH XaM MyXiM
AXaMUATId 31a. bYIVHIM KyHIa apsuMacjail KYPHHIaH ami€BHi Hanor K-
MCBMH aHa/lN3 KMIMHCA, XHHOST OCOHTUHA OMHIAAM. YTMHILZaH Ko/man
caropink  Oylomnap  (yii-pysrop Ba 6GowKa) aHanus KHJIMHCA,  Tapux
CaXHUPATAPUHH BAPAK Il CHIMILTALUIANH. IHyrapjtar Kejanb uukus, OyryH-
TH aHWIHTHK KUMEHM datTapapo dad cudatia Kapaii MyMKHH.

1.6, AHATMTHK KHMEHMHT AXAMMATH Xakuia Ocrwiny Gynjai
Jeral  9H: "AHAIMTUK KHME EKH MOuua GUHKM YHHUHID  TapkuOuii
KHCMJIAPHHH YPIAaHUII CAHBATH MMM KMME TarOUK oTajlHran napcaiap
OpacHia acocMH ypuHHU sramiaiiu. Uy Tydaitnm aHaulaTHK KuME Y31
XaKMIa KaluMiad OyE€H MOWMMIA FaMXYpHHKKa ara’. Kumérapmap cunres
KWIACIraH Xap OUp SHIM MOINAHMHT TapkubH, TY3WIMIM Ba XOCCANIAPU -
HH YpraHHLI YYyH YHH aH&IM3 KWIHUICA TYFPU KelMaiM. AHATM3 HaTdXa-
JIAPH ACOCHUATHHA TEIMLLIM TYFPR Xy/localap KMJIMHHIIH MyMKHH.

1.7. AHaJHTHK KMMEHHHT ACOCHE Bazudanapu cudarnya
KYWHAATHIIAPHH Canal YTHL MYMKHH: MabiyM aHaIH3 YCY/UTAPUHUHT Ha-
3APUI ACOCTAPM Ba AMATMETHMUHT TAKOMWDIALIMIOM XaMIA PABHAKUHH
TapMUHAaUl; ¢ay Ba caHOATHUAT Ycub Gopaérrau Tajnabnaapura Xano6
Depalural sHIM aHAN3 YCY/UIAPMHHU SIPATHLI, YIQPHHHI' H43apuH acowia-
PHHE MULIA0 YMKMIL, 4BTOMATJIALUTHPMIITAH BA KOMITBIOTEPAALITHPHILL Al
AHAIHTHK METONMKANAP Ba CUCTCMAIADHH HPaTHII XaMJa YJIapHH aMalivi-
€rra TarOUK 9TviL; alpuM OOBEKTIAp TapKHOUIAru MOJIAIADHUHT Tap-
KHOME KHCMJIapUBN (2JIeMEHTIIAp, MOHAap, yHKUHOHAT rypyxJiap) Wu-
TCHCHB aHHMKNaUul yCYWWIAPUHHM MU0 YMKAWI; Mypakka® apajalliMaap
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TAPKUOHAATH MOIANADIIN X PATHIIIHHHL MYKAMMAT YCYIUTAPUHN SPATHL,
WIMHH TQIKMKOT HUUIAPHIHHT KUMCBHH QHWIWTHK HA30PAT KWIHHAILMHK
TALMUHIIAUL, MOMIIAD  TapkuOMiain acocuii (bour) tapkubuit kucmiap
(100-1 %) nm Ba Gerona MopWIApHKEE acapuiy (KupumManu) (107%-10 12
Y0) TOTMHIINA HMKOI OCpailan yeylulap spatvil; aTpo-MyXMT MOHHTO-
PUHIVHH, ONMHRNUIAH Xap OHp HaTMKaHWur TYFPH, aHUK Ba KAaiTa Tak-
POpAaHYBYaH OYIMIUMHM TABMMHIIANG MOJUIWIAPHA aHAIM3 KUIWLIHHHT
TC3, ap30H Ba AHWK YCY/UIAPHIW SpATHII; MOMMANAPHHHT TY3WIMILHHU,
TYpIu OOBEKTHapAd TAPKAIHINMHY AlMKI4iITd UMKOH Oepaluran  ycyil,
BOCHTA Bd MCTOUMKWIAP MILIA0 HHKMIII

AHWIHTHK KuMEIT GomKa Basucaapu xam Gopku, ynap xap
6up KOHKpeT wapont Gunan Gowwx GyIMIMM Ba Wy acocaa V3 €YUMHHH
TONUIIH MYMKHH.

[Ilyniait kWb, SYIyiim anaaunux xumé - Mo00arap KuMésui
MAPKUOUHY QHASINSE KUJNULHIHS HA3ADU UCOCTAPURI, KUMEGUU INEMEHN-
Aap  éa yaap Oupukmanapunu  monuut (udenmugurkayus Kuruw) ea
AHUKRAW YCYJUILAPUHIE PUBOKAAHIMUPAOUSAN, UYHUH2OEK, MYPAU aHODP2a-
HUK 60 OP2AHUK OUPUKMUAGDHUNE KUMEGUI MY3UAUMU 6a Xap Xl 06b-
CRIMAAPOAzY ROKQI! MAKCUMIAHSAHAUUNI YP2AHY8Yl YOCYARAP XaKudacu
gandup, 06 TabpuduiaHIIK MYMKUN.

1.8. ARanmuTHK KBMMEHMHr KuCKava r1apuxu. Xap Kanjaii tpan
MYaHSH Tapuxra o4, yHH OHJIMII OMM Ba MYTAXACCHCIAPHH (halHKUHT
METORONOTHACH OWilaH KyPOJLTAHTHPAIM, yHra MexXp yiirotn6, dan pas-
HaKHTa KaTTa XHMcCa Kyuwmmra oaub Keaaw. PaH Tapuxusn 6unMw
dakarrMHa yHHMIIT PUBOXIAHHIL GOCKMWIAPH, YCYILIAPHHHHT MaHOastapu
OWwiaH TaHMHLWIKID YUyH 5Mac, Ganky (haHHUNT KeJaXKarvHu GemrHiaid
yiyH Xam sapypaup. Wy xuxatuan B.M.Bepnancxnitnunr "dan tapuxn
YH/@ SHTWIHKIIAp Spatuill Kypoauuup” Jicrall MOpaTin cysnapu XKyma
YPUHIMMAA Tytoajid. Damiap paBHakura y ¢ku Oy OMMMHMHT KyLuraH
XMCCACHHHM  Ypramuni Eul  onuMIapHu  (paHHRHI  SHIM 9§KKMIapHra
KYTApWIHIOH, KalupHET Ba  MXTHponapra mynru6 KeTHIIWCa TYPTKH
OYums MYMKHE. XOBMPIM BAKTI aHWIMTHK KMME BA YHUHT TapUxura
OaruiliaHras Karop Kurobiap Masxyi. Bymap opacuna ®.Cabanpapu Ba
A.PobunconnuHr "Mcropus anainmiucckoil xumuu. - M.: Mup, 1984"
KMTOOM amoxmua Vpuu tyraud. Ywdy kurtobua Ba KUM@ Tapuxura
OaruuulaHrad Kywiab Gourka KHTOGHApUG AlWIMTHK KHME KuME haHu-
HUHI HETH3HHH TAlUKWI THIH KYpeard® VTuwiran. AHATHTHK KHMEHHHT
Gocub yTraH WYNMM Ba PHBOXJIANMIIM Mazkyp KuTobja OMp KaHua 6o-
cKMWiapra 6yiudran. Bymap Kyhwuarnnapunp: kamumuit (111 acpraua);
ankumé  (I-XVI acprap); arpokumé (XVI-XVII acpnap); dnorucron
(XVII-XVIIl acpnap); wmnmuit kume  (XIX -XX acpnap) Ba XO3MpIH
[dBpIiap.

Kadumuii oasppa uncon ¥3 repapak-atpodmiua Mapxyl Gyiaran
MOJUITADHMHT  XYCYCHSTIIAPH, TY3HIIUINM, JAPYPJIHIH, TapKuOH, yIapHH
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TO3ANAI  YCYjulapy Ouian 1nyry/ulaHu®, Xyla K¥n sHiv Mojtiap  Ba
XOAUCANApHH  ouradsap, Oy jaBpla ouaMsap MOMIANAPHH TOPTHIN YuyH
TYP/M-TYMdH Tapo3Wjlap siparraHnap. Xap Xuil MUHEpaUlaplal sicalllad
YI4OB TONUIADH XaKuiard MabiyMoTIap apaitas onguuru 2000 fwuiapga
MabiayM  Oymran.  KauuM — axAOMUIADMMM3  ONTHH, KYMYI,  TCMMp,
KyprowuH, Kajlaid, MUC Ba OOLIKA KATOP METATAPHH Owiiranap, yiapj@aH
¥3 Xa€THi aXrHE€Xnapu ydyn doiipasanraniap. Ly metaumap sa Gouka
MOAIapIan hOoHIIaHHIN JIaBOMUIA YiIap aHANM3 KWIHIIHAHL Vila sa-
MOH Y4YH BHI' KYUPAaTiv YCYJUIapUHH MII1ab uukkannap. "Hamyna to-
UM "AdH MOMIATAPHMHT, aflHUKCA, ONTHHHHHI TOZWIMIMHH aHMKJIAILLA
dongatanraynap. by Xakaa ®eodpacr (vpagan omuuuiu 342-287 iiil.)
HUHT "Touap Xakuua" HOMIAM KHTOOMJ@ MabiymoT Gepwirad. bynap
XYMJIACHI2 MOJUIATAPHUHI "COJMINTUPMA OFUPIIMIU HH aHUKIALL YCYIH
XaM KHpaju. Xan¥ Apxumell (spajaH oiaudrd 287-212 iiii.) MABpALR
MabiyM G¥iran 6y yeyll ¥3 axaMMsTHHH OYIYH XaMm iyKoTranu iiyk. Yima
J4BpIIapAa TCMHPHH MUCIaH dapkilall yiyH TepH OIUIOBYM EHFOKJIApian
OJIMHTAH 9KCTpaKTAaH oHyanaHIiEy Ounrannap. ByHuHT yuyn ymuGy
SKCTPaKTIa OOTUPUATAH MNAllHPYCHM TEMUPJIM 3pHTMara OOTHprania y
Kopaurad. DpaMusgan ojuuHrH 1 acpra BUTpyBuii CyBHHHI TO3aMIiHM
YHH XaHAdraHia KOJ'aH KOSMMK aCOCHAA aHHKJIATaH.

Anxumé (I1-XVI acpaap) daspuna TaxpubaBuii KMMEra acoc
COJIMHIM Ba XYM COWIM MO/UANAPHHHI Xoccalapy yprauwian. By jaspia
KYIiah sy Mojualap OSMHAH, MOJUIATapHU OGHp-6Hpuial apkaaliHUHD
aHyardHa ycymnapu uuoia® uyukwuM. WHCOH  Xa€rvja  OATHHHUHD
AXaMUHTH XaMMa BakT XaM Karra Oyarad. XIV acppma @panuus kuposm
Owiunn VI tapkubuia KaltapyBud Ba KYpFOWHH 6Y)raH KOTHINMALArd
ONTHH Ba KYMYIWIHM apKlall YYyH «CYIOITHPHIIL YCYIIH»HH KOPHH
KMiunira Garuuulanrad Maxcyc capMoituin 6epran. Lllynpait kuiu6, ana-
TH3ra XyKyMar jJapaxacvpa aXaMuar Oepwnrad. by paspra kenu6 pyx,
CYpbMa, BUCMYT CHMHIAPH METALIAD TOHMJraH. AJIXUMMKJIAD OWIMH Me-
Ta/Uldpad OJTHH ojionMarad Oyiicanap-ua, Xyfa Kyn KUMEBUH Mola-
Japuu  Tonransap Ba  yirapaan  doljawraHdu  Ayianapunn unab
YUKKAHI1aPp. Barangouuiapamus A.P.bepynuii (973-1048) B4
AP Xasunuinap (XII acp) aHanmTHK KAMEHMHT PUBOXJIAHMIIMIA CE3M-
napnu Xucca xywuunap. A.P.Bepynuii Ba A.P.Xasunauil Kyurusa mouga-
JIADHUHI  COJIHIUTHPMA OFUPIHUKITADHHM  KyJa KaTTa auukauk -6uian
AHOKJIATad, Oy KUAMamIap XO3HMPrHAapHiaH Xyga Kam (apk KHILH.
AP Xasuuuil ¥ia 3aMOH YdyH HHUXOSTIA CE3[HpP, YYHHUM XOHaraya
aHMKJIMK OWfaH TOPTHULUra MMKOH Oepajuran Taposd scarat. Y3uiHiur
“Tapo3® Ba JIOHONHK XaKUJa" HOMIAM KMTOOMia XasMHUil VIMaIHHHT
AHWKJIMTHTA Xyla Katra sbTHOOp Oepran. AGy Anu ubn Cuno (980-
1037) Tabuuil OupnkMatap Herusuia Kynna® Iopu-japMolIap oarall,
YIADHUHI TAapKUOMHMW, TabCUP MCXaHM3MHHH Ypraurad, YCHMIMKI1apian
OJIMHIaH JOPH/IAPHUHE TALCUPH YIAPHMHE TApKUOH Gritan GOFIMKIIMIMHA
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Ba  AOPU-JAPMOH/IAPHM  TaiEpnaml  Ba TCKIUMPUIL  YCY/UIapuHH  OatH
kunaraH, CHMOOHHHT MCTAWT 9KAHJIHMIHHKM, Xap Kawjlaid MeTauliaH OITHH
OIMIIra YPUHACTraH WIXUMHMKJIAPHUHI YPUHHILIApU 3ca OeXyla IKaHIIH-
I'UHUA O4aEH KUNIdH.

Ampoxumé (meouyuna xumécu) (XV- XVII acpaap) oaspupa
MOMUAIAPHH TEKIUMPHLL YIYH YA4apHM 3PUTM@lapra YTKa3uil YCyJUIapH,
OYryHIM KyHJIa Xam Xylta MyXuMm OVJraH Kynnab peakumsutap sipaTdIyii.
Bakor (1561-1620) TaxpubaHull MyXHMIMCHIA KaTTa aXzmusT OGeprad.
Mamxyp xakum llapanensc (1493-1541) "(ananutuk) XAME OU3 YUYH
tepalius, (GUIMONOrMA Ba ATONOIWS CHPIAPAHM OdYald, KHMEcu3 Ous3
KOPOHFHIIMKNa Haiiuib topran 6yiapauk”, 1ed Oy nasp KuMmccura wKOpH
Gaxo Oepran. SATpOXUMHKIAp MOIUIApHM OUpHHYM OFimMO  KHCI0Ta,
MIIKOp Ba Tysfaapra axpatraisiap. [eopr Arpukoma (1494-1555) nuur
€30 konuupuiinda, XV acpua ONTHHA4H KyMYIIIHH aXpaTHil Y4yH apa-
NalIMaHKd HUTpaT KWcnota Owian wwnaml Takaud spwirad. A.JInbasui
1597 iwiyla cyBlal'd TCMMPHM aHMKjAlll Y4yH Tepy OUIICBUH MOaIH
EHFOKJIAPIAH  OJMHTAH  3KCTpakTuan oijaaHuILHy  Hyara KYHIaH.
K.I'eciep 1576 #mipa niy KCTPAKTIAAH TEMHpP Ba allOMMHHMHHY (hapkjiain
yayH coiisananrad. By nasppa Bacwiuii BaneHTHH KMMEra "4yKrupuin’,
"qyKMa" TYIIYHYQIADHHM KUPUTIM. Y OATHHHW 3ap CYBH IpUTMacHJaH
Kamui KapGoHaT Tabcup STTHPHO YYKTHPHINHA Muuiad YWKiaM, UTYHHH-
rmeK, y Oup KaHYd MCTAJUIApHM  dXPAaTHIL  YCYJUIApUHH  sIpaTiy.
J1.Typneiicep (1530-1596) cyeHM TeKWMPUO, YHHHI TapxuOHM XaKpia
ATAHTAHHHC paHru Oyimua Xyioca kKwiraH. P.boine (1627-1691) xam
VsuHUHr "MUHEpan CyBIapHHHI TaOUMH TapHXW" dcapuia CcyBOarm Te-
MHPHH aHMKJAIIMA TepyU OUUIOBYK Mopjalapd 6¥aran EHFOKIapiaaH OJIMH-
raH SKCTPAaKT xakuua &3aau. Ly Makcamita y aTdpryn SKCTpaKTd, aHOp
urapbatd  Ba  OOWKATAPHUHI  HMUUIATHAMIIATA  3bTHOODHM  KaparaiH.
P.boiins "yayBuaH ONTHHIYIYPTAH pyX" (Bodopo) cynbdwi) €EpaaMHia
OJIITHH Ba CHMOOMAH KIAifHM aXpaTUIl Y4yH OHUaIaHHIl MYMKHHIIMIH-
1M OaéH XHMb, Kanaitnuur Oy Mojula Owian CapHK-KYHFHP YYKMa XOCHI
Kuauaay  Kypeatau. Ilymap acocupa daura "9yKTHpHm”, "d4ykMa’
CHHIapH araMalap Kupub kesmd. P.Boiib Mypakka® MomlATapHHHT KH-
MEBHI XHXatiaH OYynMHMaiiiMrad TapkHOMi KMCM/Iap — KUMEBHHE 3fe-
MeHTIapgaH uboparturuay aiftran sud. XVIL acpma P.boinb asanuTik
KMMEHMHI WIMHI an cudartnga wakyviaHa Oowlaminra HYT  OWIH.
Boiib ¢anra 1654 #imipla "KUMEBUIA aHwin3” TYIIYHYACHHY KHPHTIUM Ba
cHdarT AHAIH3UTA ACOC COJIMM, YHMHT 4COCHH TYIIYHYa Ba YCY/UIapHHH
sipatid. Wy paspuan Gowuia® aHatuTHK KMME dan cupariia puBoXia-
HAETraH KMMEHHHI acocHil TapKubHii xucMura aibtanm. P.Boits nakmyc
pa OMHadima YCHMIIMKIIApPH KCTPAKTH acocMia 3PHTMAIAPHUHI KHCIOTA-
ACOCHIMIMHY  AHHUK/Al  YCYIWHA Taomd Kupm. HYKrvpuinia  XOocHi
OVIYBYH KPHCTAIAPHUHL wakiu 6¥ituua P.boibib YyKMaIapHMHT TapKH-
6UHM aHuKai Owiran. CyBuard MULIBIKHH aHUKJIAI MHconuua P.boiis
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PEAKUMSIIAPHH YTKAZHIIJA MYKUTHHHE aXaMUANTH KaTT&IMIMIA 35THOOpHM
KAPATIH. Y CYNeMaHMHI MHIUBSKHH TONMLI YYYH pearcHT OYaummn Mym-
KUHJMIHHY  aHuKagu. P.bolne peakUuMsIapHUHT Ce3yBYaHIMIMHH  XaM
TEKIUUPIHM, Y MOMUATAPHHHT COJMINTHPMA OFUPIMKIAPUHH aHUKJIaUl yYyH
apeoMeTp Ba IMAPOCTATHK Taposu uuab wukau. Hlynwsriek, P.boiib
KMMEHH THOOMEDIAH aXpaTHiu OusaH STPOKMME jlaBpHIa SKYH sicalii.
®@nozucmon (XVI-XVII acprap) dagpura ¥enub CaHOATHHHT
PMBOXJIAHMIDM Kylia KyN MyaMMOJIapHHM KeATUpHO UMKapiv, ylaphy
haKATIMHA AHANMTHK YyCy/ulap €plaMHIa Xal KMAMiI MYMKWH sad. by
jaBpia kKynna®G  wiMuii  Makrah, AxaleMus Ba OKypHaUIAp TallKHi
sunuban. [ Kasenpum (1731-1810) cyBHHHr Mypakka® Moja SKaH/IMiH-
au, K.[eene (1742-1786) oKcajgarT KHCJAOTa XOCH KWAMO, YU Kaib-
[MIAHH TOMHMII yMyH pearenT chdariia KYyTaHA Tapeks Kwimn. XVII
acpiia OLIMI naiBaHi HaiM épuamuia KYIUtab MHHepaUIapHUHT Tapknbu
yprauunu6, aHuardHa SIHCW  ieMeHlap owwd. Ilpycens  xuponw
W.lorr (1692-1777) xkumérapaap omna  ¢appopHUHT TapKHOUHK
anMiian  Basncacuny  kyinu.  Ywa  pappua  hapOpHHHN  TapkuOu
aHWKJIaHMaran O¥sca-na, onud Oopuirad vuuiap (haHHAHT PHBOXIIRHU-
mKaa Karra axamugrra sra 6ymau. XVIII acpuunr Mamixyp aHaIMTHKIA-
punai Gupu A.Mapitpad KymylmIHM aHMKJIaUifa XJIOPHALaH, TEMHPHH
aHHKIallfa  OepiuH  nasypuiaH  dojlaianniyial  Taulkapu — aHals
MaKcalUlapi Y4yH LIaKap KaMHWIU Ba JIaBlard IUaKapJIRDUHM HUUIATAR,
FUTaTUHA PYJapHHM TCKIIMPHLI OMIaH KMMEBHH aHaIM3ra MHKPOCKONHH
kuputan, K.Biek (1728-1799) xydny Ba Ky4cH3 MUIKOPJIApHU (PapKiai
3apypAMIUra »sTMOopHH Kapatud. 1643 hwa D.Topuyesnu XaBOHHHT
orupaurd Gopauruuy, P.Boitie Ba D.MapuoTT XaBOHHHI XakMu Oniiat
HOCHMH OpacHIard OOFNMAHUIUHN aHuKIaum. 1727 dvnga Keime raso-
merp scagu. 1781 kunapa D.BuHTeps Ba H.M.Ocreppeiixep Haiup »Tra
"Bya CYBUHMHI aHaIu3iapyd” HOMIM KUTOO[4 CyBjla 3pMIaH KHCIIOPOL,
BOIOPO CYIb(PUI Ba A30THY AHMKJIAHUHE TYPIAW KUMEBMH YCY/LIapUHH
GaeH arhraH. KuUMEBHE aHaiM3ga MHKPOCKOIUaH (oHialaHUIIHA pYyC
onumiapy M.B.JTomonocos (1711-1765) sa T.E.Jlosuu (1757-1804) anva
pusoxaHtupimnap. XVIII acpHUHr HMPHK aHANUTHIY  WIBEA OJHUMU
T.Beprman (1735-1784) ospuTMmanapiad MCETAUUIAPHHHT HOHIADHEM  IYy-
pyXi1ab aXpaTHiiHH cuaT aHanusMra KMpUTHH. by cucTeMaTHK aHamM3-
pvar Gomannmn auM. T.Bepimad cudart Ba MUKIOP aHaTMUTapUHH ha-
pKJlall KepakJIMTHHHM Ba MalfiBaHOA4ll HaHMHM aHaIM3da Kymau Oyiinya
TYILTaHraH TaxpubanapHy yMymuamitipan. beprMan TeMUp HaMyHalapu
TapKHOMark yriiepod Ba cdocthop TEMUPHHHIT XOCCATapHra TabCUp 3TH-
IEMHH YpraHu®, 3aMOYABHMI METAa/LIyPrHsSHHHI PHBOXJIAHWIIH Y4y HYII
oun6 Gepau. T.BeprMaH aHAUMTHK KHMEHM anoxuia dad japaxacuia
kyTapad. 1783 imnua T.BeprmMadaunr "CyB aHaIn3n XaKujia“ JICTdH KH-
106 Bocunn® uukay. By xkuTobia ananus XKapa€HM CHUCTeMaTHK Tapiia
Gaén KwmHrad. Ymby kutolfa y pysaiap aHaIM3Wra Maxcyc OYnmMm ax-
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paru6, yHiua ONTMH, KYMYLI, IUIaTHHA, CHMOO, KYDFOIUMH, MHKC, TCMHD,
Kallaif, BUCMYT, HUKEJh, MHIUBSK, KODWIKT, pYX, CypbMa Ba MapraHeltu
AHMKJTALI YCYUIApHHH 0aéd KWirai.

XVIIT acpuuur oxupu Ba XIX acpuusr Goultapuia HEMUC OJH-
mu W.B.Puxrep (1762-1807) TOMOHHUAH CTEXMOMETPHA (3KBUBAJICHTAAP),
K. Ilpyer (1755-1826) tomMoHMiaH TapKHOHKHL JNOMMHMIANTHK, A.JlaBya3be
(1743-1794) TOMOHHUAH MOMAIAD MACCACHHHAI CAKJIAHUIL KOHYHIIapH,
EHMLIHMHI Kucaopon uazapusicd, K. Jtaision (1766-1844) tomonmjlan
Kappaid HucbaTiap KOHyHM Ba OolKa OMp KaTOp KOHYH XaMjla HasapHsi-
JAPHUHE OYWIMIUYM WAMUH KUME JABPUHU Oownad 6epuyn. by KoHyHap
MHKIOPHH AHUIMIHUAT PUBOXJIAHHIIM Y4yH acoc OyIH0 Xu3MaT KHJLIA.
V3 punapuia MMKIOPHA HaTHXalapHd aHyva OMH H.Xemepu (1645-
1715) kentupran spu. K.@®.Benuens (1740-1793) ysunuur 1777 hnnga
Hatip »Tiiarad "MORKLINK XaKUaa TabliMMOT" kurobuna 200 ra SXMH Ty3
AHATHAHM XAKWHMATM HaThxaiapuad &rad. 1799 idmnga P.Kupsan abioi
Kuirad "MHHepan CyB aHaIM3H ouepkiapu’ KWToOHia TypiH OupHK-
MajtapHd  CHH(ab, ylapHW TOIHMUI YCY/UIApHHM  KEJITHPaIH. Kenunru
saBpia 6y coxana M.I Kuanpor (1743-1817) vuuiab, bowkKa HyHaIHIUHA
Taknud STAM, Y ypad, LHUPKOHMA Ba UEPUH SJICMCHTIIAPHHH OYIA. Ta-
qauKUIn e omumu . .Bepuenuyc (1779-1848) 1801 immma "DneMeHTap
KMME Kypen” KUTOOMHM Hamp 5THO, yHUA yiia BaKTld MABIYM 6ynran
Aespiad Gapua IEMEHTIAPHUHI aTOM OFUPIMKIIADMHA Ylap OKCHIJIZpHHE
AHAM3 KWIKIN acocuia aHuKIa0, haHra KUMEBHH 3lleMEHT OCIIapy Ba
KUMEBUH (POPMYNAIAPHU KHPUTAH. S1.Bepueniyc aHaIMTHK xucobnanuiap,
AHUKAI XATOMAPH, TOPTHUIL AHMKJIMIM Ba YCyulapd GHjlaH INYFyJLTaHUIN
Her3naa KUMEBHH MeTposlorusHi Gountab Gepuu. Y cuar aHaIM3MHUHLD
MHIYW CXEMACHHM gpaTIira YpMHIH, IUTATHHA METALIADH Ba CHIMKaTiap-
HU aHAIH3 KWIMLL YCyUtapHHM nuuab duxuu. bepuesnyc aileKTp KHAME
coXacHjla XaM aHua Mulap Kuiad, y 1814 Hdniua 3AeKTp KHMME, 1819
iiia MuHepanorus Ba 1820 iinima iaiBaHulall HalK Xakuja KHTOOJIap
Hawp Kuiud. beplenuyc OpraHuk  MOJIAIapHHHT  2JICMCHT  AHATH3H
COXACHJA XaM AXIIKA HaTHxKanapra sprurid. OpraHuk MOMIAIAp aHWIH3H
coxacuna 10.JIu6ux (1803-1873) anva uur KWIMO, OPraHHMK MOLlanap
TAPKUOMHArd YINIEpoll Ba BOXOPONHN AHMKJAIHUHT JacTnabKy cXeMacHHH
yiiab unk. By coxamarw jacrnabku vm 1864 duniack JlaByasse TO-
MOHUAH ILIOH Kwidnran sa4. OpraHuK MOJIAIAD TApKUOUIAry a3oTHH
AHMKJAWHUET JacTiabku yeyauun 1831 #unja XK.B.lioma (1800-1884)
uupia® YMKKaH oM. YHra HucGaTaH anva Mykamman ycynHu 1883 fiunia
U.Kbeipaatb (1849-1900) uimab yuka, 6y ycyn Xosup Xxam MyBag-
hakusaTIM  KYUIAHMIMOK/Ia.  BupuHun  a30TOMCTPHH Illludgd (1868)
sparan.  1824-1848 imutapna  XK.Teii-Jhoccak (1778-1850) ©Gapuitau
aHHKIALAA cyabgarHu Kysaml 6uian THTPHMCTPUK aH@IH3HHM acoc/IaiH,
“rHTpiAll” ATAMACMHH XaM (paHra y KMpUTIaH. BHpoK TUTpJall aMalH
OMIMHAaH Makiym sun. 1726 dimnnaék KK 2Koddpya KucnoraiapHu
naTpuil KapOoHaT OMjiad HCHTpALIAINK amalra owupub, "TUTpRAIMHUHT
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OXMPTHM  HYKTACH'HH  TONMIL  Y4yH axpanub HHKa€TraH  rasHUHF
TYXTalugayd  doryaiaHu. "TUTpNAIUHUHI  OXHPIH HYKTACH " 1K
aHMKJ1ala MHIHKaTop cudaThia OMHadua YCUMIIMIUHUHT 3KCTPAKTHiaH
xaMm QoHuananap saunap. Tutpumerpua ycynu PpaHuusia CaHOATHUHI
Tanabura xapo® Tapsnua naigo 6¥iuran 6¥nu6, P dexpyazwiap MatonapHy
okapTHpuwl yuyyH Oy ycynuaH olipaianran, 1y acocla MNoXJI0pHTHH
AHUKJIA YCY)NM TOMWMH. THTPUMETPHK AHATH3HH BaXapHII YIyH 3apyp
O6Vnran xkuxoinap (nunerxa, OopeTka, YyMos Koiabaiapu Ba Homkaiap)
raiépaana  Gommamy.  K.leit-flloccak  KeHHHPOK — OKCHINAHHII-
KAHTApWIIHLI 4cOCHa THUTPAALLIA OXHMPrH HYKTaHH TOIMHIN YIYH WHUMIO
OVEruHM Taxng KWL,

["Joeu (1778-1829) 1800 iunga A.Bompra (1745-1827) 6Gara-
pesUlapd  acocHia  MIIKODJIApHHUHT  3JIeKTPOJAWTHK  fapyalaHHIIH
COXaCHIArM MalIXyp TaxpHOACMHH amaira OuUIMpIM Ba Wy OWIaH DNEKTp
TPABMMETPHSl YCYJIMHH PUBOXJIAHTHPHH. Y OupHHUYHM O6¥1u6 xyiopHuHT
MEMEHTIMIUEN TOMNTaH, eKTp €HM Ba KOH JIaMITdCMHM Kauid 3Tran.
DrexTponusgad cugar aHanusmya dpoinananum H.OuimepHuHr numapy-
paH Oouutanrad (1812). 1830 iunga A.bekkepenb JIeKTPOAN3 XKapaCHM-
Ja KYpFOUIMH Ba MapraHEUHHHI 3JIeKTpOJl CHPTHAA YYKMIHUHN aHUKJIAIaH.
1840 dimnua yunad poiipananu®, Ty3AM IpUTManapiadH MeETaUIapHH To-
nuHH A.Konnu Kyanaran. OmauHpok, 1815 #nnpa Iae Kobpu anextp
TOKMHHM 3aXapiil MeTaIapHi aHWKJIall YYYH KYJUIAlHM Takiudgy KHIu.
1859 iiunra kenmu® P.Bynzen (1811-1899) Ba I'Knpxrodqd (1824-1887)
CIIEKTpal aHaIM3 acocjaprHM MInad uukaunap. 1879 Humga uwrpur
HOHMHH TOMHIN YYyH aiba-Ha(pTHIAMMH Ba CYIbgaHWIl KHClIoTa apa-
namMack  (I'pucc  peaktuBu)  Takyd  KuauHgw., 1885 dunpa
M.A . HMinbuHCKHH KoOanbTHM TOHHII yyyH |-HHTpo3o-2-Hacronnn, 1905
uuya J1.A.Hyraes HUKenHU TONUIN YYYH AMMETWIITHOKCHMHM Takjmg
Kunpunap. XVIH acpaunr oxupn Ba XIX acpHuHr 6oimyaa pyc oJIHMHU
B.M.CeBeprii KONOpPHMETPUK YyCyara 4coc COMM, YHHHI Hasapui acoc-
napunu Il.byrep, M.JlamGepr Ba A.bepnap HypHMHI OTWUJIMII KOHYHH
cuparuaa vMuuiad 4yuxkumigu. 1846 jiunma MHCHH aMMHaK (K¥K paHr),
1852 Hunpa 1eMHpHH pojlaHH] (KM3W paHr) €poaMuia aHHKJIail yCyila-
pu sparwau. Hactnabku doroxkonopumerpun 1870 iuwnga Hwobock sica-
4. FpaBuMerpusHUHT acocnapunHd 1846 #innmga K.P.(Dpesenunyc 6aén
KWiral 3ad. by jaBpua rpaBUMETpUK aHaTM3ga KYJICH3IaHTUPWITaH
cpunerpnap (1883), turesmap (1878), OpraHHK YYKTHPYBUWIAD KyIUulaHMia
Gouutanu.

Xo3upzu Oaep AHLIMTHK KHMCHHHI TE3 PUBOXJIAHMIL JIABPH
o6ynub, ywunr Gowmua (903 #dumua M.C.Ier, KeitmHpok A.Maprtun,
P.Cunx, A.Tuzesmyc xpomarorpacbusuu, 1922 iuwnga S.T'efipoBckuii 11o-
Jasiporpapusiuu Spatuunapku, 6y ycynap aHaIUTHK XUMENA KeckuH Oy-
pwidiy  gcagd. XX acpHuHr  Oowmapupa  CaxaHoB,  KE€HMHPOK
H.A.H3maitnos, A.Il.Kpewxos, B.H.CeMeHuyeHKo Ba OOLIKATAD aHUIMTHK
KHMERA CYBCU3 BPHTYBUMIApHM KY/wlami OMIaH YHHHI HMMKOHHSTIAPHHH
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OLIMPUIE  MYMKHHJIMIUHY  aMayld uebomiad Oepuwap. Hly iuinapna
amepukaiik  UWM.Konsrrogd, amumsmux  P.benpuep,  GpaHLMATHK
["Ilapno, poceusymk H.ATananaep, HW.ILAnumapun, aBCTPHATHK
(. Daiirb, ykpamHanuk A K. Bafko Ba H.I1L.Komapb, ¥30eKHCTOHIMK
IU.T.Tonunos Ba GoulIKa KATOp OAUMIAAP AHATMTHK KHMCHHHI PHBOXIJIA-
HMIONTA YIKAH X{cca Kyuuptap., Y1TH3HHUM WHIUTapiad KOMIUIEKCOHO-
merpus  (IIIBapucnbax, keitnapok P.Ilpumbnin), 50- AWUIapia aTOM-
aGeopbunon (A.Voun, K.Ankemaie, 5.B.JlbpoB) Ba OowKa Karop ycyi-
nap rozara Keaud. ByryHIM Kynja MacC-CHeKTPOMETpHS, dAUpo  MartuT
PC3OHAHCH, HIEKTPOH ITAPAMATHUT PE30HAHCH Ba GollKa Kymnab ycyiiap
MAbIIYMKH, YIap aHAIMIMK KHUMEHM KMMEBMH daH derapachjlan YHKapub,
msuka Ba OGowka darnnapra skupnawrupan. Hly Gunan yHuHr Typad
pargap OTyKIapuiad KeHr doiijanana OJMIIMHH KYIUab MuUcoIapia
ncbotnab Sepuu.

AHaIMTUK KUMEHUHT KeHI' TApKIMUIH Ba Te3 PHBOXIIaHWINWiA
SPATUATAH KYIUIA0 KJARGHMARAPHUHT aXaMUsTH Oexuéciup. 1790 imnmia
H.I'etmursvunr - "TYIMK  KUMEBHH  HaMyHa nadaracu”, 1799 #unjga
J1.Boxnenpunr "Taakukordd Kysuranmacu”, 1801 iwiua B.A.Jlamna-
JMYCHIHT "MuHepw! Momfanap KHMEBHMI aHanM3uiaH KyiutanMa”, 1821
nunpa K Ipadbduuur "KuMmérapiap, Japldar XaKUMIapH, NOpHIIyHOCHAp,
KMIIOK, XYXKaIMM Ba pyland OwilyBuunap ydyH aHaIMTHK XUMCHaH
Kyiwtanma” kuroGiapn Gocunub dukjm. by KuToGnapia aHaiMTHK KMME-
HUHI TYPJIM cOXanapia KYJUIaHUIHIIH Kyrnab MUcoUiapaa EpuTHIITaH
sun. 1829 fimnpa [.Posenunr "AHajUTHK KUMEUaH Ky/lasma®, 1841
iwpa K. @pesenycannr "KuMésuit cudar aHanusuiag Kysuianma”, 1862
e K K KoraycHunr (1796-1864) "KuMEBUN aHAIMTUK TeKIIHpHINIap-
Ja MUUTATHIagMraH peakiWsUIapHHHI METOHHK XajBawiapH' KHTOOIapH
Haulp oK. Kinayc aHOpraHuk Mojiandp aHaTH3HHUHT TYPIH YCYIUIRPH,
2ICMCHTIAPHHHT aHATHTHK KJJacCHMKALMICH Ba BOAOPO  CYIbHIUIA
cHcTeMaTyK aHamu3Hu 6agy kungu. 1871 #iunua H A Menmyrkun (1842-
1907) ToMoHMAAN HAWp KWIMHIaH "AHUIMTHK KHME" KUToOMaa KaTHOH-
JIAPHUHT aBAIUTHK KJIacCH(PUKANMACH Ba SICMCHTIADHUHI aBpHil cUcTe-
MacH opachitard OOFIMKJMK Oupuiyu MapTa Kypcarn® Oepwirad aad.
MCHIIYTKMBHUHT 6y KUTOGH 16 Mapra Hawlp KuimHad. 1894 iunja
B.OcTBaIb) AHAUTUTHK KHMEHHHP Haszapuid acocsiapura OaFMLITIAHTaH KH-
106 €316, yHIa BJEKTPOJUTHK JUCCOLHALHA Ba KWMCBHH MYBO3aHATHHHI
HPUTMANApia KYJUIAHITHIOHHE MyKamman OaéH xuian. 1923 dunga ana-
JIMTHK KUME O¥iinya OupuHud OFiM0 opraHuK aHaiu3 COXAaCHHH PHUBOX-
JIAHTHPULIIAIY Xu3Matiapd yayd @.Ipersb, KeHHHPOK Moasiporpagusitu
tparra kupurrawmra yayn SA.Teiiposeknii HoGens mykogoThra casosop
OVuiap.

Xo3upru BakKTaa Y30eKucroHfa aHWIMTHK KMMEHHHI PHBOXIA-
numgra Ys6ekucrod Muumit yausepeureru, CaMapKanj( JaBjlaT yHHBED-
curetH, TOWKEHT KUME TEXHOJIOrHY HHCTHTYTH, TOIIKEHT TEXHHKA YHM-
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pepentetd, TowkeHT dapmaneBTHKa HHCTHTYTH Ba OOLIKA Karop OJIMH
YKyB OpTIApH, aKaJeMMK HHCTUTYDIap (Sapo TauKMKOTIApH MHCTHTYTH,
VCUMIMK MOQUAIAP MHCTUTYTH, YMyMHH KHUME MHCTHTYTH) B2 HOLIA0
YMKAPHUI KOPXOHAIAPHHMHT OJIMM BA MYTAXaCCHC/APH CAIMOKIH XHCCa
Kywub Kenmoxzanap.

1.8. Mapzysu MycraxKamiai y4yH CaBOJINap:
1. AuanuTuk KuMEé (aHH HuMaHM YpraHaiu Ba XO3upru aH&IMTHK KHMEHHMHI CTPYKTYPUCH
KaHuai?
. TapkubuHii KHCMIAp AaHANUTHK KUMECH HHMa?
. CucaT Ba MHKIOp aHATH3H IETAHOA HUMATAPHU TYLIyHacH3?
. Tonmw Ba aHHKJAIU TYWIYHUATAPH HUMAIapHH Oraupain?
. JlMHavHK aHATUTHK KUME HuMa? ¥V KaHiail Makcaliapia KyUtaadiagn?
. NoKan-TakKcHMIaHUIN aHaTH3H HuMa? ¥ KaHllai yeyulap éplaMpla avaira oLmpiiiasu?
. CTpyKTyp cHbaTHii Ba CTPYKTYp MMKIOPHI aHanuzaap Huma? Yiap KaHdaH MaxcallapHH
Kyanainn?
8 AHaIHTAK KUMEHMHT METOUOIOTHK ACOC/I2PH, YHHHT alOXMAWTMIH, (aHlap THIMMHIATH
YpHu, aMaMET GuTan aloKalapHHH KaHUan MHCOJLIApaa acoc1all MYMKHH?
O ABaIWMTHK KMMEHUBr TaOHATUIYHOCAMK, TEXHHKA Ba XAlK XYXKATHIUHMHLI DHBOXIAHHDIN
yuyH KaHilaid axamusTd Gop?
10. Acocuil aHaTUTHK MyaMMoiap Humatapilai nbopar?
11. Tonui YerapaCMHUHI TIACAHHLIN JEeTaH[da HHMAHM TYWIYHAcH3?
12. AHMKJIMKHMHI OLIMPHIHILK HUMaHH Kyanaiuu?
13. AHATHU3HUHI TE3KOPIMIH HUMA, ¥ KaHiaH TasMHHIaHauu?
14. AHATUTHK KHMMEHUMHT acocHii Bazudanapund cadab Gepuur.
15. MukpooGbeKTiap aHaTi3) KauoH Ba Kaeplapia Ky.naHumaun?
16. O6beKTHM eMUPMacHaH TEeKLUHPHILAAH MaKca]l Huma?
17. okan amanus Kail BAKTIapla ALAATHAAIR?
18. JIMCTaHUHON aHATH3 HMMA, y Ka40H Ba KaHAal TeKUSHPHULIApla KYLTaHWiam?
19. AHaIM3HUHI Kauad TypiaapHHH Ounacus?
20. Msoton, aileMeHT, (YHKUMOHAL, CTPYKTYD, MONEKYNAp B4 (Pa3aBHil aHANMI Jeramyd
HHUMalapHy TYWwyHachHs?
21. AHAIM3HUMHT KWMMEBMIl, u3MKaBui, (UIMK-KAMEBMII Ba OMONOMMK YCy.llap Kawiad
Tamofiuiapra acocianran?
22. Makpo-, MHKpO- Ba YAbTPaMMKDPOAHAIN3 HUMa?
23. AHAIMTHK KuME PUROXNAHMIUKHUHT ACOCUH TeHJEHUMANAPU HumatapiaH Wbopar?
24. AHUTHTHK KMME PUBOXIIAHMLLIMHWHT aCOCHH GoCKMuslaputy canab SepuH.
25. KaguMuii 1aBp ¥3 Mumra Kafcw gaBpHA onaiu Ba Oy UaBp analWTHK KHME Tapuxnia
KaHnaf ypuH Tyragu?
26. AHUIMTHUK KUMEHHMHI PHBOXKAAHUIINGA ankKuME JaBpH KaHIaH aXaMmusTra ara?
27. A.P.Bepynuii Ba AP Xasunuifiap aHaiMTHK KUME PHUBOXKTaHHILMIA KaHjalh Xucca
KyLunmran?
28. M6H CHHOHKHT KailcH MULIapy KUME TapHXuila MyXuM ypuH TyTau?
29. KuMé TapHxMila STPOKMME (MEIHMUMHA KMMECH) JaBPH KaHlad ypHH Tyraam? by nas-
pUa aHATHTHK KUMEra Kandal TYWyHYanap KUPHTWILIN?
30. Yykrupuil, uyKma TYILYHYANapHHu haHra KWMIap KHpHTran'?
31. P.BOil1b aHUIMTHK KMME PHBOXIAHMLINTA KaHlad Xucca KyuwiraH?
32, Qanra KMMEBHI aBATH3 TYLWYHYACMHM KHM KUPHITaH Ba Oy OMMMHUHI sHa KaHai
nuapuun Ounacua?
33. DroIMCTON MABPUIA AaHANMTYK KMME KaHMail TyulyRdanap Gunan GoduTHiN?
34, Qanga KyMyWHH aHHKIAMGE XJOPUIAH, TEMHPHH anukiaulla GepivH Tasypilad
GOMLAAHMIIHE KMM KHPUTTaH?
35. Jlomonocor, Jlosuu, Beprvan pa 60wwKa ORWMIAPHUHT KaHOaH MILI4pHHM Guiacks?
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36, CucreMaTHK aHaths jgactiad KUM TOMOHMAAH MUL1a® unKkAraH Ba YHHHI pHBOXTa-
HMLIMC KUMIIEP Ce3WNapiln Xuccd Kyrad?

37. Kumésuil MeTpoioTuira KuM acoc coium?

38. OpFﬂHHK MOJUANAPHUHE 3 IEMEHT dHATHIN COXACHIA KHMIIap KaH1aHh HLNapHY aMa’ira
ocludpantap?

39. CudraT aHaIM3MHN MHKJIOPHIA aRATH3EAH (hapKaall JOIUMIMIMHK KAM KypcaTau?

40. Mamuli KnME naspy KaicH Kapuériap sa KONYHTADHEHT odaraviun Ouigad SoiunaH-
au? By JaBpila aBaTHTHK KUMEHUHI PUBOXCTAHHUIM KaHIal SHMWIMKIIADHM ¥3 HUWTZ Ofta-
Au?

4]. THTpUMETpHK allaili3 KHM TOMOHMAAH, KAYOH Ba K4 Tapsila TaKTug oTHidu?

42. BynseH Ba Kupxrog aHandtuk KMMEra Kauuail yoyiHW KMpHTAMIap?

43. OpraH{K pearcHTNap alalHTHK KUMEra jucraab xumaap ToMOHHAaH KUpHTHIaH?

44. T1.Byrep, H.Jlambept Ba A.Bepnap danra KaHlall KOHYHHH XKUpUTHWTrag?

45, AHanuTHE KHUME PUBOATANHLIMIHMHE XO3UPIW JaBPH Kaiicy YCYIIAapHRHT O4YMIHIUM
Ounan Goraux?

46. XpoMaTorpathus yCyJHHW dHATHTHK KMMEra KUM Ba Kadok KUpHTraH?

47. TpaBUMCTPHS YCYIHHHUHI PHBOXKIIZHIIIHATA KUMITAD CAIMOKTIM XHCC Kyluran?

48. AHWTHTHK KHMEHMHD PMBOXJIaHWUINIA KHWIT4H KaBcH YOKaH XHCCATapd YUYH KWMAap
Hobene Myxodors oauuran?

49. AHZIMTHK KMMEUHHT Y30CKMCTOM 1A PUBOXTUHHILY XaKHUA HHMATapAN Bumiacys”

50. AHAUINTAK KHMEHMHD PUBOXJIAHHIIWHI TaAbMHHIANUE KAACH OJMMIAPHMHD KaHaad
KY/UTaHM2 Ba Japciiiilapy MyXHM Ypui arantarab?

2. KUMEBHIT AHAJTH3HUHT METPOJIOTHK ACOCJIAPH

Kuméeun anaaus Gockuwrapu. AHARUMUK KUMEDQ PUMMUNAD, 3PUMMARAD KOHYECHMPARLA-
cit. AHQAUZ YOyl 64 CXeMUCWH, YAAPHUW MAHAauw. YOVAAGPHUHZ CEACKMUSAUZH, CEI2UPANU,
ARUKAUZY 8d MEIKOPAURH. AHAMUIHUNZ MARHADXW, AEMOMAMAGRINUpUALIL. AHAAUIHER?
Mymaax, (smanoucui) ea nucbuti yeyanapu. Anasumux Genzu (cuenan). Vawaw, yeyraapu sa
gocumanapu. Vauaw HamuK@RapuRunz  XAKUKWRANSH, VAUDHU MabMUMAGROU2UM  ACOCUI
mamoniuanap aa yevardp. Ananuzda xamonap, mypadpu. CucmeMdmur &d  macoOuduii
xamonap, Adpum anunuy GOCKUMAUPUHNNZ XMORAPL. AROMT HOMUKAAGPUHIL CRAMUCIMUK
uninaue. Ypmaua xuiivam, sempamun, ucnepcun, cmandapm semaaiuv, Hopuan, t ea F
makcumomnap. Peepeccuon ga xoppensyuon andii. e KUHUK Keddpamaap YCYAUOaH
OapURQAAU HUIMACURU XOCUA Kuanwdd goudaranu. Hamuxanaphune myepuauzu, saiima
MAKPOPAAHYEHAHANZY, QHUKAA  Ye2apdcu, MURIOpUl  aRUKIGUIAGDHUHZ  KYUU 64 HKOPI
weeapanapu.” Tyzpunukuy Juxordwe YOYARGPU: CRUNOUPI  HUMYHARAD, KPWUMYAAAD, MOop-
muMHYE  VIzapmupus, 00wk andaus yoyarupu Guaan makkocaa, Cmanoapm HaMyYHARap-
KU maRépaau, waxooamad, yaapoan goldarani. Avaaus ofvekmu 64 Maxcaduza Kypa
MeMPOAOIUK  GUXOAAUE  YOYAAAPUSA  KYUWAAOUGH  Maaabaap.  AHAAUI  HEMUKAAAPUHUKE
KMy MARPOPAAHYSYAHAUSH #c  IMVePUAUSHHI OWUPUIL  VeYARapU, ARWIMUK XUIMAMAU
MEMPORORUK  mAdbMumiaw,  aclofi, gocumd  &d  AGDOPAIMOPUARAPHI — MEMPOAOZUK
waxodamaan.

2.1. Kumépnit anann3 bockuunapn. KuMméenit  aHamu3 Mypak-
Kab, K¥n OockMwim xapaén Oyaud, Y3 wumra sasuaHuHr KYHMIMILM,
AHAIW3 YCYJIHM Ba CXEMACHHM TaHMalll, HaMyHd OJMIL, YHW aHaIM3Ta Taii-
épnaill, aHaIM3HK OaXApUI, HATHX&IAPHM MaTeMaTHUK WHUIA, YAapHH
TAaKIUM 3THIL B Caklall BOCKHWIAPHHH OJaid. AHanu3lad KYTWIra
OXUPIM HAaTHXa MOMNIGHHHT MHKJOPH, TAKCHMIIAHHIUH €KM  TY3HJIMIIH
Onnan OoOMINK.




2.2. Monaa MHKJIOPH Ba 3pHTMAlap KOHIEHTpAaLHAJIApH. Ku-
Méga MOMIa MHKIOPMHMHD YnuoB Gupanru cudatipa moav  Kabyn
KuauHran. Xap Kawaail MOIAHMHT OHp MOJb MHKAOPHUA Aporaipo co-

pura (6,02045-10%%) tenr 6ynran sappadanap (Monexyna, HoH, hyHKUMO-
Hal TypyX, MOJGKYJIaHHHT KHCMH, accoluar, panuxan) Oymaun. by
KMiiMaT caHall MYMKHMH OFiiMara MHKPOOOBEKTIAPHHHT  MHKIAOPHLH
faxonam yuyH Kytaianp. Mola MUKJIOPHHAHL OeircH  cudpaTiia n
Kabyn Kunuurad 6y1uo, y

m

n=-—
M
popmysia Epramupa (Oy epha m - MO/ MaccacH, 2, M - MoaHuBI MO-
RSP MACCACH, 2/Mosib) TOUMINLIM MYMKHH. Monga 3KBHBUICHTHHUAHT MO-
P MAcCac TYLIYHYACH XaM aHaNHTHK KMMEA KCHI HIUTATHIAIHN.
Mojyia 3KBUBAJICHTHHUHI MOJEIP MacCacH

a4
B

(6y epma ? -~ MOMI@ 3KBHBUICHTHHHHI MOIIAp MaccacH, B — MomuanuHr
HETMITHIN €KY peaKuMslapia KaTHallalMIaH JIeKTpOHIAp coHU) PopMY-
na 6mnan udopamaHyy. MOJUTAHKMHE MOJBIP MaccacH COH KuXarhlal
yHMET HUCOMH MOJCKY/IIp Maccacura Tenr KW, rpaMmiiapia OJIMHaim-
ran maccaciymp. Lynjail knaub, MO SKBHBAICHTHHUHI MOJIp Macca-
CH YHMHT HUCOHMI MOJIEKYIIp MacCaCHMHHHT HEIM3IHIH €KY TerMuLIM pe-
aKlMaja  KaTHAIUyBYM  37EeKTPOHIApH  COHHId gucbatn  OGyiiMda

AHHK/TaHad.
Macasan,
HCIH+NaOH-»NaCl+H,0 Ba

H,80,+#NaOH—-»>NaHSO,+H,0

peakuusutap yuyn HCl Ba H,SO, 9KBUBAJICHTUHUHT MOMAP MacCCalapH

M =23,

H,S0,+2NaOH-»Na,50,+2H,0

peaxiaua yuyH

a-lu,
2

2KMnO,+10FeSO,+8H,80,-52MnSO +5Fe,(S0,):+K,S0,+4H,0

peaxkLHs yuyH

o=1M
5

(6y cppa /2, 1/5 — xuiiMaTiap 3KBABAICHTIIMK OMWLIApH oynub, f,.,
Gunnan Genrunanann) opmynatap OmIaH XHCOOTaHAAY.
Ta3CHMOH MOJJlaNiap yuyH MOlla MUKAOPH



0=
IU

(V - rasHUHI XaXMH, 1; V, - I'a3HHHT  MONSp XakMM, 22,4 1 ra TeHr)

thopmyia E€paaMuia TONWIaud. AHAJIMTHK KHMEa, UIYHUHTUEK, MOJLIp

sapsisi (Q) KMHMaruiaH XaM oiifatanajiuiap, y 6up lapsuuid 3appavaiap

yuyn 96485 Ka/mons 631mb, z 3apsaiiu sappadanap yuyH Q=zF= 796485

ra tedr Oynauu.

AHaTHTHK KUMENA, KYNHUHYE, MOJIMP Ba HOPMaJl KOHUEHTpAHsLIH
spuTMaTap OMNan ulUladaad. AHPMM XOJUlapia YJIyuwld KOHLEHTpauus-
nap XaM uiiartaxd. [ysaar yayn yiapHM OWiMID 3pUTMalap Tauep-
namga Myxum axamusitra sra. Morap konwyenmpayua (cy) — SpHTaH MOI-
1A MOAb MUKJIOPHHUHT YHHHI' X4XMHUTa (1, OM') Gynran Hucbaru

n

C =
M ;
I/,

6unan ucpopananann (voas/n, Mons/om’ Ekm M). Mopia 9KBHUBAICHTH-
HUHT MOJSP MacCacH acocHjla Tal€pialafirad SpUTMaiapra Hopman
spummanap aedwnam. Hopman kouyenmpayus (cy, N) - apuran Mojula
IKBUBANEHTH MOJSP MAcCACHMHMHT YHUHI Xaxmura (n, om’) HucGaru Ou-
nan udopanananu. Macca yayuu (gouus) (@) KonygenmpayusjaH Xam
Kenr GoRLawaHuIann:

@ =-—,

m
6y epiaa m' — SPUTMAaHUHI YMYMHWI MaccacH, 2). LLIyHMHIIeK, yaxmui,
MOAL YAYWAN Konyenmpayuarapian xaM doijanayaiunap:
V n
q):F Ba Z:;}Fs
Oy epia n' — MOMIAHUHI YMYMHH MHMKJIOPH, MOJIb;, V' — BPHUTMaHHHI YMY-
MHH XaXMH, 4, M.

Moasns  KOHyewmpayua TyWYHYaCHM XaM  MaBxkyu ©Oyiub
(Xapoparra OOKIMK 3Mac), y adaIMTHK KUMEA Xyld KaM HIUIaTHJIAIH.
Bynapuan Tamikapy, MUWUIMOH YTyl (ppm), MMWUIMap iy (ppb), Tpuil-
JIMOH ynywt (ppt), tarp (1 M spuUTMaiary MOAGaHHHI IpaMMJIap COHH,
e/Ma) CHHrapyd KoHUeHTpauus udogaiapH XaM KeHT Ky/UlaHHIaiu.

2.3. Amanu3 ycyiu Ba cxemMacHHd Tamnam. Mojjanun ananus
KMAHIIAH ONIMH aHATM3AAH KY344 TYTWIraH Makcal Ba OylpTMadyHHUHT
Kyiran Bazudpacu anuk OYmuum Kepak. Yinby Makcaj Ba BasudanapiaH
Kenub YMKKaH XoJla aHUMTHK V3 uxTuépuia O¥riran ycywlapaan sH1
Kylal, aHWK, Aap30H, CE3yBYAH/JMIU Ba CEIEKTHBIMIM TEKITHPUIAETIaH
MOJUUAHY aHANIM3 KMIWIH YYYH erapiid Oyiral YCYAHH TaHnaiiu. Awmanu3s
yoyau [eraHfa,  aHaTH3HHHT  HerW3Mia  KyAWirad — TeKIHAPHIIHAHT
YMYMHH TaMOHMIUIapM TYIUYHHAaOU. TaHnaHraH ycyinl MyaHsH MeTOIMKa-
Jap acoCHOa aHATM3HM OaKapuUIHM KY3la TyTauu. Memoouka — ananus-

29



HY GaXapuiinur Gapua  WApT-IUAPOUTH, aMAUIAPH Ba GOCKUUIapuiig
Batageun Kampah ojtau. Xap KaHual MOUJaHH aHATH3 KWW YYYH yCyil
Talldla  TCKIMUPUIQIHIAH  MOJUAHHHT  OBBeKT TapkuOupa TaXMUHAH
Kdl4d MUKAODAY 9KAHIMIHHK OHIMLI MYXMM Xucobnanaium. By, aiinukca,
AHUKJIAILUMHI TTACTKH YerdpaciHd XHUcobra o yuyH sapypaup. Tamia-
HYMIAH  YCYIHHHI CEe3YBYAHIMIM  MOIUAHUHT OOBEKTUATH MHUKIOPH[AH
10Kopy OYnuwn kepak. Typim Xwi ycywiap TypiH Ce3yBUAHJIMKKA Sia.
Cesyguaniuk — auMK/IAHAUNIaH MOMUAHMHT Gepuiran ycyl €piaMpja To-
HMNMLA MYMKHH OY/IaH SHI KaM MHKIOpUIHD. AHAIW3 YUYH TYpIM Ta-
Onuit, nua® anKapuul, 03MK-0BKAT, aTpod-MyXHMT, KPpUMHHWIMCTHK, dp-
XCONOIMK, THOOMH Ba OOLIKa OOBLEKTNAP OIMHMILM MYMKHH. Xap 6up
OOBCKT Myalal XYCYCHSTAApla 90d. AHAIM3 YCYTH, METOAMKACH, CXCMACH
TAHUIAHIAHAG, WY XYCYCHSITIIAp XMCcOoOra OJIMHMIUM Kepak. DHI aBBalo,
OOBEKTHHHI WPCraT XOM4TH, 3PYBYAHITHTH, YYYBYAHIMIH, HaMIUIH, Ga-
PKapOPIIUIH, YHUHU TapkuOMia GOLIKA TapKHOMA Kuemuapuunr 6y,
X4p OUp TapxuOHii KMCMHMHI, WY KyMiadaH, acoCHH MOMHAHHHT KHME-
BUH XOCCATADH MYXMM  aXaMusiTra sra. TeKIIMPHWIAUHIAH OOBCKTHHT
TAPKUOMAETH TapKMOMA KMCMIIAPAAH KAHCH OMpH aHMKJAHHIIM K304
TYTHAFAHIHIUIE MOC PABMINNA YCYIHMHID CENCKIMUGAUU (MAHAOGHAHAUIU )
XaKuUa Qukp opHTHNAH. OOGBEKTHHHI TAXMUHMH KUMEBMIH Tapkubu,
YHIAIM MOIUAMApHUHI KMMEBHH XOCcalapd Ba TypiM XalakMt OGepyun
OMIWLIAPHA OWIIraH XOJNMa, CEICKTHRIMIM 0KOPH 6Yiran ycyn TaunaHuiuu
Kepak. Ycyanuwe cenekmugauzu OCToOHa MOMIANAP MIUTHPOKUIA TONMIIA-
AUTaH €KHM aHUKJIAHAAMIaH MOAUAHW daHaTW3 KWiIa OHIMIN XYCYCHSTHAMP.
bepustrast ycyn, peakuust €ku Meroguka EpaaMmua ¢pakar GMTTa MOIAHY
TONMII (AHHMKJIA) MYMKUH O6¥nca, Oy ysuea xocaux TymynyacH Ouias
YMYMJIAWITHPHAUH. AHAIU3 JNABOMHUA YHHHT YTKa3WIMII LIAPOHTH, pea-
TeHTJIAp KOHLUCHTPaUUSCH, 3PUTYBYH, SPUTMaHUHI' pH KHHMATH, X&IAKUT
OCpyBUH TapkMOMA KMCMIIApHH aXpaTll, HUKOOIam Ba GOLIKA uapoui-
JIAPHH Y3rapTHPHO aHaNM3HUHE CENEKTHBRIUIMHY OLUMPHII MYMKHH. YCyi-
HHHI CelleKTHRIMIM Owjian Oup KaTopiaa YHUHT Mypakka® Tapkubim
MOJIAIADHU dHANN3 KHIHII YYYH KYJUIRHUJIMUIHHW KYpCaTajural ymy-
Muluey XaM MyXuM xucoOnaHamu. Macwian, adpuM yeywiap 10--15,
Xarro 25-30 Ta Ba yHmAH 3MEN MOJIATAapHM OMP BaKTHHHI V3mja
AHUKJ1alira MMKOH Oepauu (xpoMatorpacusi, KBaHTOMeTpiap). ANains-
HMHT  aHukaued TYWIYHYACH XaM  YHMHI MYXUM  KaTTAJIHKSIADHILAH
XMCODMAHAM. AHAM3HUHT aHUKJIMIH TYFPUIHK Ba KaiiTa TaKpOpIiatyB-
YAHIMKHH ¥3HIa aKC 3TTUPAQMTaH KATTUIMKIMP. AHMK HATHXA OJIHHIU,
Jerania, YHWHP TYFPHJIMIH, OAMHTaH Xap OMp KuiMarHuHr ¥Y3apo Oup-
OMpHra MOC KelMIUM TYIUYHHIANH. AHUKIMK, KYUMHYE, GONITapia HuC-
OMi xaro Tap3uiga NopATaHaIH. AHAIM3 HATHXACHHMHT AHHKJIMIM TeK-
IIHPHEMTAH  MOJUIAHMHE TabMaTd Ba AHaIHM3HMHI MakcauuluaH Keauo
YMKK4H Xosda Oemrmmananu. Macanan, KyImauauk Xovapua, 5-10 % xa-
TO Karta caHaIMaHjy, adpuM xosvtapia sca 0,5 % Xaro XaMm Xyla KarTa

30



xucobnanauu. By kyituiman sasndauian Ba anams oGbeKTHHHHE TabHaTy-
JiaH Kenub YMKKAN Xoia Geiriianyy. ApuM YTKasrmy Mojlaiap aHanu-
Waa YN KYHMnagHran xate 0,1 % nan Kuuuk OYnmuIIM Kepak, YyHKH
Kyld 03 MUKUOP Oeronid XHHC Xam  yHUHT  U3UKABHI XOCCAIApUHH
CMOUMAIITHPAIH. ATaD I'PABAMCTPHY  YCYJIUHHAT aHUKAHTH 0,05-0,2 %,
TUTPHMETPUK anasinkn 0,1-0,5 % 06ynca, KYJIOHOMETPHK aHATM3HUHT
afmKIUrM aca 0,001-0,01 9.

XamMMa BAKT XaM I0KOPH alMKIHK Ouian ananus KU wapr
aMac, 3apyp OViaMaran Xomwiapia aHUKJIMKHN OIUHPHLI Y9YH WHTHJIHLI
Alai3 - BAKTHHW  9Y3HHIM BA  YHM  KMMMATIAWTHPULIE  MYMKHMHJIMIW
XMcobra  OIMHAWM  KCpuk. Xucobuanuiap  Ba  TaXpuGaiapHuHT
KYpcaTHIIUYa, XaToHH 10 mapra KaMalTupuIn BakTHUHT 20 Mapra omg-
umra onu6 kenaum. Ulymunr yuyir xam xap 6up KOHKpeT aHasii3 Tanal-
JApUIAH KeInb YMKKAl XO0iMa alWKIMK TAIUIAHHILHT KEpakK.

AHUWM3HUHT  Me3kopauzu XK, XYXATUTH, caHoaT —uuuiab
MHKApMIIM  Ba GOWIKA cOXamap yuyll Karra aXaMMsTra sra. Muuiab
IMKAPHIIA TEXHOIOIWK KapacH KaHuya KMcKa Oyiica, aHamus BakTH Xam
MyH4a KMCKa OYJIdIE Kepak, akce Xosyla, Kya6 APOKCH3 MAaxcyloT HIl-
Hal YHKAPHITHILN MYMKUA. By 3¢a HKTHCOMMET Ba XK XYXKaTurura kKar-
T4 3apap eTkasalud. XyllH UyHiaid xouar T™O6HETIA XaM KY3aTHIMIIH
MYMKHH. Macanan, KacaUlMKHu Oesrwnaijvrag MOAMA/IapHU  aHHKJIall
KAHYQ T€3 aMaIla OIMHPHIICA, OFMP aXBOJUAIN Kacalulapla TAWXMC KYHui
Bd YIAapHH KYTKapH6 KoM LIYHYa Te3 Ba ocoll GYnaim. ANpuM aHanmn3
YUYIApH Kyla KHCKA BaKT HYMAa Hathxa Ocpa onaum. Macanan, KsaH-
tometpaap 20-30 snementHH GHp lleva CeKyHiuld aHAIM3 KMIA ONIAIH.
‘3aMOHABHI HOHOMeplap EpiaaMuia HOINapny OUp MHHYTAAH KMCKA BakT
W4MIa AHUKJIAul MYMKMH. Xap Kanfaih aHaw3au Gaxapraua, BaKTHHHT
Faslal KMCMM MOJLIAHM aHaIM3ra Kyiail Gyiuas Xxosarra YTKasHm yqyH
capuatami. Uly 6one, ceneKTMBRPOK yeyi ramsiaHca, aHanu3 BAKTH aH4a
KHCKapUIlly MyMKHHE. baxXapwiaguian xap Kauuail aHain3 MyMKHAH Kauap
ap3on OVIMIUK Kepak. AHIM3HHNT MAanHApXU MyXUM KaTTaluK 6yiu6,
YHI'd PEaKTHB, XHX03, 4c000, AHUTMTHKHHHI UL BaKTH, OOBEKTHUHI Hap-
XH Ba OowiKamap Tabcup Kypearamu. Kummar ac6o6 Ra peakTumiap €p-
AdMHIa KHTHHAAMIAH QHUIAS Xam KumMar Oyianu. [pasumerpus, TuTpu-
MCTpHS, HOTEHUUOMCTDHH, KYJIOHOMCTPHUS, KONOPHMeTpHs Ba 6owuika
KATOp yCyanap ap3on Xucobnanaun. Bonwsramiuepomerpus, CreKTpohoTo-
MCTpHs Ba OolIKa alipuM  ycyiuiapia Ky Iutamulaiuran acbobnap arga
KUMMAT OYnranmvm yayn Gy yoyiuiap EpUaMHIEArH aHWINs XaM KHMMar
Oymum. AMP, DIIP Ba GOLIK4 K4TOp yCyiulap aH4a KMMMAT acbobnap
CpamMijla  OAKapuIlalIHTH YIYyH Al ylap XAM dHYd KMMMAT TYPaiH.
HIyHMHT yuyH xaM anwinsnm APIOHIAIITHPHLL BA KHUCKA MYIRAT HYyuga
O:KAPHLL 3apYPaTH JIOMMO ABWIMTHK KUME Kyi TapTHOHAarn Basnda-
napian canamib Kenrwl. Canoaiia, Kynunua, Kyn comim ananuurap Oa-
AAPHTIARA. AHDUM XOJLIAPHA SaXapiH, PAGIOAKTHE MOJUIANIAPHH, KOCMUK
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o6LeKTIAp, OKEaH Ba [AeNrdiap octu OObEeKTIapH Ba BOMIKATAPHH  alld-
43 KWIHLIFA TYFpH Keslald. bynugall BaKTla aHAIH3HW AeMOMAMIAIIm-
puws MyXUM 6Ynanu. AHausiy aBTOMRTIAILTHPHIN Kylad VXU, 3epu-
KapiH MIUapHy Gaxapuil yuyH apTOMATHK poGornapias coljlalaHHIULR
TAKO30 3T4id. ABTOMATHK aHAIW3 aH4a ap30H XaM oynau. iynuHiuck,
ABTOMATHK AHATHIHU Macogadan mypub (OUCMAHYUOH GHARU3) AMWIRA
OLUMPHIN MYMKMH. IHyHuHD yiIyR XaM aHWIH3HH ABTOMATIIALLITHPULI
KHMMaTbaxo OYaumnra KapamaciaH XO3WPIW BaKTla aHaJIMTHK KMME OJ1-
[Maa Keckun OYimb Typran Macalanapiad Xucobllanaid. bH3 I0KOpHia
Kapa® YHKKaH Macanaaplad TallKapH aHaIM3 ycylnu Ba CXEMAacHin Tan-
NAIla CaHbhaT ACAPJIAPH, ApXCOTIONMK of0beKTap, Cyll 9KCOEepTH3acH, Typ-
N TaKMHUYOKJap Ba COWKalap AHAIM3HMUA  HAMYHGHUHE  IMAURY
Kypunuuny  6yzmacoan  (0ecmpyKkmus anaaus) TEKIIUpULL  MYXHM
xucotulaHagH. bynpail Makcaylapia pCHTICH duiyopecueHT Ba supo u-
3HKABMH ycy/uiap, Jlasep CICKTPOCKOMUACH Ba Bourkanapaan oiijtananu-
nagH. ARpUM XONapla AOKAT AHAAUZHUME YPHHU Oexuéeanp. bynra onka
KaTjlaMlIM  TACHKanapHy  Kamiamlalb  TeKIUHPHIL, CYIl  9KCICpTH3acH,
KYNEMalapHi  niaeHTHhUKalmIall,  TypJH ByloMnapiar  AOHIAPHUHT
TapKMOMHH  AHMKJIAlll, apXeo/IoruK, [COJIOMHK Ba OOHIKA HAMYHALPHUH
TeKIIHPHII KaOWIIapH¥ KUPHTUIL MYMKWH. ByHjail aHwd3ra  yeyJiHHEY
pazOBUA  aXpara OJMUIM, HBHM  HaMyHaHHHT AKMI  KOMJIanIran
coxanapuHy (hapKJaK Kabu sHru Tamabnap Kyduiamm. XOMPIH BaxTHA
jaMoHaBuil ycyruiap 1 mxa 03a Ba | xm MYKYPAMKHH TEKINMPHIL HMKO-
HuHE Gepain. JIOK@1 aHAIMIHK aMaira OMMPUIL YUYH PEHTICHOCTICKTpak
AHATH3HHAT MCKTPOH 30HLIH MHKPOAHAIM3ATOPIIApHIAH, JIA3CPIIN dATOM-
SMUCCHOH BA MACC-CIIEKTPOMETPHK  ycysnapian doiananamiap. bus
joKOpHia Kapal® YuKKaH Macanajap Xyga MyXuM 6Vmb, ymapiu  Xxai
KM anda Mypakkabuup. Bynpall Mypakka® Macaiauiaphii Xal sTHILIA
TaKpUOTAPHA PEXATAMTHPHIN Ba ONTHMALIALL, IHYHHHTICK, 3AMOHABHHA
XM TeXHHKACH aHATUTHKKa €pllamMra XeTa/lu.

2.4. Taxmnumii Kapaémwaap Ba axboporaap. AHaIM3 J4BOMHMARA
MOMIAHUHT cudaT Ba MUKLOPHH TapkuOu Xxakmja axfopoT — MabiyMoT
QJIMHT4HU Y4YH YHH ax6opom ojuui Kapaénu neb Kapaw! MyMKUH. byn-
pait axbopor K¥3 Gunan Kysarumi €ku Gupop ac6obpa Yimyamr OGuian
Goruk. TYmnauran axGopoT awanumux  Genu (cuenan) 6Ynn6
xucobmanaim. HIOITAK  HuHr  TaBeuwsicHra  Kypa  aHaAMMUK Oeneu
AHUK/IAHATHUTAH MOJUTaHUHI 0OBEKT TapKubHiary MHKIOPH OuiIaH OCBOCH-
ta GOFTAK OGYAraH, TAXJIWIHHHT OXMPrH OOCKMUMIAIH §IYaHTaH (hu3uKa-
BUit KATTATMKHMHT ypTada kuitmatnuup. Opatga, 6y KMAMAT Macca EKH
KoHUEeHTpauus OwiaH GopuK Oynann. TOPTHIL HATHXATAPH, MOMIAIAP-
HMHF CHIEKTP/apy, MOTCHLUHAN EKH MEKTP YTKasyBUaH/IUIH, TOK KHIMaTH,
9JCKTP MMKJODH, ONTHMK 3UWIMK Ba OOUKAIap aHWIMTUK Gemuilapamnp.
Kumépnil cucpar aHanvs3uia spuTMa paHrMHRHD Yarapuiud €KH pann flai-
jo OVIMIDH, YYKMa TYUINIUH EKu ras AXpanv® YMKHIM XaM anuiiTHK
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Ocivnapiaup. Xap Kauuail aHaIMTHK  6eiru
MOMIA, VIMHI TapkubH Ba XOcCcalapH XakMila
Kylda Karra axbopor OGepagu. By ax6opot
acocHia KYiab MacananapHu  Xal KWW
MYMKHH. Mmucon Tapukacuila nonsporpathuk
TYAKHHHKY (2.]1-uu3Ma) onub Kapacak, y MoA-
JamvHr cudatit (E),) Ba Mukzopui (I, éxu
h) TapkuOiapMpan TallKapy, YHMHI XoOccaila-
PH, TYPIH  XMJI  KOHCTAaHTAIapH  XaKuia
ManiIymoT  Oepulii. AHUIMTHK KUMEna
TAXTWAHH  OCNTMHM  ONMMIUHHHT  KEHF TapKalraH YCymu Yruawpap.
DPUTMAHMHI XAKMH, MOJUAHMHI MaccacH, NOTEHUMAIU, ONTHK 3HWIMIH,
TYNKMH  Y3yHAMTH, pH, 9pUM TYAKMH DOTCHUH&IM, AMddY3HOH TOK,
WICKTP YTKa3YBUAH/IMK, KApIIMAMK Ba OOLUKaNapHW Vidam 6GyHra MHCON
6yna onamu.  Yiadarn xakuparu dan OYIMUIN Kumégui memporozus
HYKTaW-HA34pUAH  KHMEBHE  TAXIMI  MOMIQHUHI KHMEBHME TapKHOUHM
yIramgup.

AHarumuk 6en2u MOJNRAHUHT TapKHOH Owiiad GORTHK 6Y1ub, yHu
MaTeMaTHK XHXaTaaH yp = f(x) WakKiuma TacBHp/2ml MYMKuH, Oy epna

E,, -E
2.1-au3ma. Moasporpamma.

Y — AHAMUTHK OCirH; x - MOITAHMHI MHKJOPHHM O€/JIWIOBYM KarTTa-
JIMK, Macaiall, KOHLEHTpalMs. Yidaul HatvXacH thopmyiia, XamgBan €Ku
UM3Ma LIAKJIMJA TACBUPIAHHMIUM MYMKHMH. AHAMMTHK CHTHAI thoiitanu ra
dpajlalliral KHpHIIMIap Oe/lrHIapy, yiadyalujard UIOBKUHJIapaH TallKul
Tonafi. TalKMKOTUH—AHATUTHK YN4PHUHI TabCUPUBY MYMKHH Kalap Ka-
MalTHPUIL YOpATAPHHK KYPHIUH Kcpak. BeroHa Mojtanap Ba 1oBKMHIap
TabCHPUHM KaMaHTHPHIL YUYH xoauc (canm) maxpuba YrKasdnanu. Xap
MKKala TaXpubaila onuHrad HaTMxXalap ¢apku ¢oiigam Genrura Moc
KeJlaii.

Merponorns HyKTaM Hasapuian KHMEBHH TaxX/MIHHHT KyHHIaru
XYCYCUSTIAPUHU  KEJITHPHLI MYMKHH: 1) BHp Mo[JaHUHT MUKZOpHHH
anuK1alTranaa, KynuHda, Kyn momganap ynyagaérrad 6ynagu. [ynuur
Y4yH XaM yiIHalijiaH OJUIMH MOIUAHMHI TaDKHOMHW GHIMUITE TYFPH Kella-
. Crdatiii Tax IMITHUHE MUKIOPUH TaxJIMILIAH OUIMH OaXapHiIMINY XaM
wyHgaH. 2) Yiruawmmuur y3u, xymmiya, Gcgocura 6ynmaiinn. Opatna, y
€KH Oy s3appayalapHunr COHM 3Mac, OaIKHM MaccacH (IpaBHMETpHS),
XaXKMH  (TUTPHMETPMSL), I1IOTEHIMATH  ([TOTCHIHOMETPH) CHHIapHiap
ynyaHaay. FOKopuua KMMEBMI TaxJIWIHMAT K1 GocKuuwin, kymsiab aman-
napuad uOopar Oyinumu kYpub Yrumam. 3) Kumeésnil aHammz BakTHa
TCKILMPUJIAIMIaH OObCKT TapkuOmua Gup Heya Momga OVArawamru yuyu
Oup TapkuOMit KHMcM MKKHHYHCHra aibaTra Tabcup Kypearaun. By Tabeup
MyaisiH Xaronapra onub Kemand. AHaIM3 HaTWXalapu TYFpu 6Ymump
YUYH XQrosdp MyMKWH Kajap KaMm O¥nuiuM, ylapHMHr O OJIMHMHIM,
103ara KeJIraH Xaronap aca XUcolra oJuHUIIN Ba GaXOJaHHIIN 3apyp.
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Viuamsusr Typian ycyn Ba BOCUTAIAPH MABXYIl. AHaJIMTHK KH-
MEAA MACCAHH YIMMAll ydyl TEXHMK, aHATATHK Ba MUKPOKMMEBMH Tapo3H-
Jiapiad  GoMUaHWIand. Kyinab yiuamnap aHaMUTHK Taposuifapia Ga-
KAPWIAUH, TCXHUK T4pos3uilap €plUamMyu Bocvra cudparuia Kysulanuitaiy,
9YHKH TCXHMK Taposuiap 0,01 ¢ aHMKIMKKa4ya, aHATHTHK Tapo3wiap 3ca
0,000] 2 anuKJIMKKaya TOPTHI WMKOHHUHH OGepaau. XKyla Kam MAKIOP
MOMIANAPHY AHHKJIAINA ACOCHH YIYOB BOCHTACH CHQATHIA MUKPOAHAIH-
MK taposmirap (0,000001 2 anMg/iMKKaua yidaigu) HOUQTHIQUH. DpUT-
M2  Bad CYIOKIHKJIADHMHI XaKMHHM  VJ4alll YUyH TYpIH XdxkM  Ba
AHUKJIMKKa sra 6Yaran  ynyos koiba, nunerka, OHpeTKa, UHIMHUD,
MCH3ypKa Ba OowKanapuan doijatanuiagm. AHUMTHK KMMETA MOLILA-
HUHI TAPKHOM XaKMJard Xy/J1ocd yayalll HATHXACH acOCHLA KMAMHIM,
IIYHUHT Y4yH XdAM y MYMKKH Kdlap aHuK OYIUINA Kepak. Yidan Hatd-
KANAPUHHHT TYFPUIKIMHU Ba WIHOHWIHMJIHIMHH TABMUHJIZLL YUYH TErHLil-
JH Kowjla Ba ycyiapaaH coinalavunam. Macasian, TOPTUIN HAaTHXUIE-
PUHHHI  AUMKJIMIH  Bd HMIIOHWIMIMIMHM  TabMMHJIAIl  Y4YH TOpPTHLL
KOWAATApMIa TYJIMK pHod KWium, Oup adanus moupacuia ¢akar Gup
Tapo3M Ba ToUtapiaH (OHAWIAHUIL, TOPTHHIHM Oup XMl Xapoparia
YTKasuLl, XdApopar Virapranjia yHW XMcoOra oMb, aHaIM3 HaTHXacura
TY3aTHILIAp KUPUTHLU 3apyp OVmaju.

2.5. AHATHTHK KMMEJA xaroaap. Xap xamjad yidainga y €kn Oy
Xarora My KyHWjaajaH. XaTo TYWyHYacH ONAMH TyIYHYapad KYpuHCa-Ia,
Yy Xyla Mypakka®, Hazopar KWIMLI XUXATHIAH TYAHK TYHIYHUO eTHI Ba
OJIIMHK onull KMHMH OYnran xouucauup. Xo3Mpr¥ BakTild XarojapHu
Typii4a cuHdguaiuunap. Kynunua xaronap y3apo ydWryHIawiub Keralu.
Ky¥iuaa xaronapHunr Kyn tapkairadH KYpUHMULIApUHH Kapal UHKaMH3:

1. Hpooanaw (yucobrawr) ycyutapn 6yilMya Xxaronap MyTIaK
(abcomoT) Ba HUCOMH Xxartonapra G¥imunaun. Mymuax xamonap craHjapt
YeTNAllULL, Hucbun xamoaap HACOME cTamjapT yeriauini, douiap O6u-
naH udoyanaHayy.

2. TapkuOuil KHCMHHHI XaKMKMI KMIMarWiaH IOKOpUY 8KH Ha-
CTIMIMHEM KypcaTHll OyiiMya Xarogap MmycOam Ba Manguii Xatosapra
O MHAM.

3. Viuanaguran KuiMar OwIaH XaTOHMHI GOFIMKJIMIUIa K¥ypa
Xarojlap douMuil (YnuaHapuran KMiMartra OORIWK OYiMaran) Ba Mymaxo-
cub (yyanaMral KMMMarra Moc) Xaroliapra 6ymuHan.

4. HOzara xesuw cababnapura Kypa Xarolap cUCMEMAmux,
macoouduii 6a Kynon xamoaapra 6VIHMHUIH,

5. I0zara kenmim mauGaapura kypa xaronap: ac6ob, peaxmus,
YCAYOUl, HAMYHA OAUWL XATONapura OYTHHAIH.

bynappan Tamkapn ofwekmue Ba cybvexmus, Hezapa, Uy
Kytiunaouza, kagonramau, xap GUp yCyAHUHI  ¥aura Xoc Ba 0ollKa Xa-
TOap XaMm ydpailiu.



Tacoougua  xamoaap - xeinb YUKMIIH  MabiyMm oup
KOHYHHSATIA  dCOC/IANMAlal, KAaTTaiMi¥ B2 HLIOPACH HOMAbayM OyIran
Xarosapaup. Tacoudmit Xxaronap AHATHTUKHUHT Y3ura GoRIMK, 6yIMarak
TAWKM PAKTOPIAp, MacanaH, Xapopar, HaMJIMKHHHE  §3rapuuig, nabopa-
TOPHS XABOCHHUHT HWh/oCIaHWIIN, OHHOJRPHUHT TeBpaHUIIH, TOK MaHGa-
CHOd KYyWIAHWLIHMHL §3rapuiin Ba Oourkanap Ouiaan 6omMK. Yiap cra-
THCTHK yCYJUTap €piaMuia XHeobia OJMHHWK Ba GaxoiaHMIIY MYMKHH. Y
CkH Oy mapaxaua Tacojiuuil XATOMAPHUUT OUTMHN OJMUI MYMKHH, aii-
HAKCA, KYHON XaTOJAPHHHI OJUMHU ONHLI OCOH. BYHMHI YYYH aHWIH3
ACTOMIMJI, HMKKAT OHIAT YTKa3WIMIIN, SPHTMa KM MOMLIANAp TYKHO
IOOPUIMACTIMIH, YIManl HaTHXanapH aHUK &3M6 OJIMHMLUN, XxHcobnanuiap
AHHK Gaxapuiuiu sapyp. Yiuau HATH KATAPHHH 0axonailja yIapHUHT
C3MAMUL TAPTHOM XYla MyXuMm XHcobsanam. Macanan, TeXHUK Taposnua
TOPTHLI  HATIXACH OWIaH aHaTUTHK Taposnia TOPTHIN HATHXanap Xap
XHJ €3UNHINM XUcoDra OIMHMINY apkop. Macanal, HaTHka 2,5 ékm 2,50
¢ neb €316 osmHran 6ynca, 6y TeXHHK TAPO3MOA TOPTHATAHINKHM, 2,5000
2 tap3uga €3u0 omuBran 6¥nca, aHAIMTHK TAPOIMOA TOPTWIAHIHKHU
Kypcaraly.

Cucrmemamux xamonap -- Kartamri JouMuil 6ynu6, MABIYM
KOHYHHST OYAnya yarapaauran xatonapiup. CHCTeMaTHK XdaToNMapHUHr
OJIAMHH TY3aTHLI KHPHTHIL OPKaJl¥ ONMIN MYMKHH. Arap Viaur 6up Ta-
posu (Ba ToHLIApAaH) EkH acGobrar doiianannd YTKasuica, CHCTEMATHK
Xaro nyKkonaan. CUCTEMATHK XaTomapra KyWWAarwlapHH KHpHIU MYM-
KNH: Yeaybui (memooux) xamoaap — KYUIAaHWIAETTaH AHATH3 YCYNH Ba
PCAKUMSHUHT XYCYCHATIADH  (Macalad, anuKJall acOCHAHIaH peakius-
HUHI MHKJIOPHA XUXaTIaH 1§14 GopMaciuim, 9¥KMaHUHT KHCMaH DPHILH,
uykMa OHmaH GeroHa KMpHIIMatapHunr Gupranamu6 ygykumm), aiipum
AMWUIAPHH  6aXapHlll KeTMa-KeT/IMrura KaTbMil pPHON  KMIMHMACITHIW,
AMAUTAPHUHT aHHK OaXAPHIIMACIIHIY, YYKMAHMHT KU3MPUITaHAa KHCMAaH
NapYaTaHuIY, 5pUS KeTHINM EKH yunG KeTHIM, MOMIAHMHT [MIPOCKO-
NHKANEH Kabunapra GoruK. Ac6obaapea 6ozaus xamonap ~ acGoBGHUHT
XaKMKHH KMHMATHaH CHKMIUH, MAacalaH, Taposu HOAb HYKTACHHUHT
HOTYFPHIIMIH, TOUUIAD MACCATAPMHUHT HOMHHWINaH hapKy CHHTapUIap
Tyaitmn naigo 6ynanm. Peakmuenapea 6oznux xamonap — TaHép Sku
TAHEPIaHFaH DPEAKTHBIAD KOHLUCHTPAUMMIAPHHHHT XAKMKMH KHiiMaT/an
hapK KHIHIIM HATHXACHAR [03ar'd KEeJUITH MYMKHH.

2.6. AHaNM3HHHT KafTa TAKPOPIAHYBYAHIATH BA TYFPHIHIH.
AHaMM3 BaKTHJA HATUXaHWHI TYFpH OYNIMIIMHH TABMHHIAIL YUYH oup
Heya napauien Taxpubwiap Yrkasunanu. llapauien taxpubanapua onuH-
FaH HaTHXaiap y3apo Oup-OMpura TYFpHM Kesca, HaTHXalap KailTa Tak-
popnanysya xucobianauu. KailTa TakpopllaHyBYalIMK MaTeMaTHK CTa-
THCTHKA YCY/UtapH €puaMuia Oaxomananu. bapua asanus ycyiwiapn onn-
H@IHTAH HATHXQIAPHHHT TYFPHIMIUTA KYpa mymaak (smanowcu3) Ba
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nucOuu yeyslapra Oynumuaun. Mywnak ycy/ulap KaTopula FpaBuMeTpust,
OeBOCHTa KYNOHOMETPUSL CHHIADH YCY/UIADHN KUPHUTHII MYyMKMH. AHIN3
YCYATApW Bad HATHXANAPHWUHI myepuaucu (E) aHaiN3 BaKIHaa OJKHEAH
KHHMarT (x,) ©Onian Mojia TapKuOuiard aHUKJIAHAETIAH TapKHUOUii
KMCMHHHI XaKMKMH KMHMaTH ( X ) opacuiary dapk Ouiian udojlaiaHanm:
E=x,—-x

By dapk KaHya kuuMk OVica, HartMXa wIyHYa TYFPM Ba Xato
wyHya KuuMk Oynamm. Tyrpwinkau udonanoBun ywby TeHmama abco-
Aom  XamoHK  XaM  Hdojwlaiu. Xakukuid e KaOya KuiauHran x
KHiAMAT acimiad dapk KWIKIUH XaM MyMKHAH. Bymuai xoinapma nucbuii
Xaropad donaananmiany. Hucbuii xamo peb, abeoinor xaro (£ ) Hubr
XdaKMKHMH (X ) KMBMAT €KW aHUKJIaHa€Tran yprada Kuiimarra {( X ) nucba-
THHUHI NMPOLEeHT Hdofacura auTHIIaUN:

D= ﬁ100 €Kn D = é—l(){).
X X

Kaiira. TaxpopilaHyB4aHIMKHY Gaxonam ydyn OMp XMl LIapOMTHA
TaxXpibanu OMp Hewd MapTa TaKpopilall Ba ONMHIAH HATHXKWIAPHH CO-
JMIITAPHLY  KepaK. OnuHaaMIaH HATHXATAPHUHT TYFPHJIMIM Ba KailTa
TAKPOPJIaHYBYAHNUTHHH OIUIKPHUIN YYYH aHAIM3IMa KYIUTaHunajmran acbob,
peakTHB Ba SpUTMAlap BAKT-BaKTH Ounan jgapaxanaHu®G rypuiMom,
TAXJWIMWIZD CTap/iM Mafdakara ara OYiuiun, TaxpubaxoHd XasocH To3a
Oynuiny, danr sa Goluka Typau uduocnukiap GyaMaciury, Gunosap uM-
Kon Gopuua KaMm TeOpaHulun 3apyp.

2.77. Anands BATHRANAPHHH MATeMAaTHK CTATHCTHKA YCYA1apH
€paamuna Saxosam. Kaitva TakpopiaHyBYaHIMKHM 6axosalnza mame-
Mamuk cmamucmuka ycyarapuial goljaianniagi. MareMaTuk craTu-
CTHKQ YCYJUlapy €pJaMHIa OJIMHIaH HaTWxXamap Kaidta xucobnanapu. Ma-
TEMaTHK CTAaTHCTHKAM4 Xap Onp ojiMHran KuiiMar Bapuadta (x;) ae6 opu-
tnagi. Yiuanran (xucobianras, AHUKJIaHIad) KMidMaTnap acocuia apud-
METHK Ypraua KMiMar ( X ) xHcoOmaHa/u:

X Xy Xt X,
X =

1

n
Oy epla n — napauien aHMKJIaWIap COHu.

[Tapamnen taxpubwiap cOHH KaHuya Kyn 6Y/ca, aHaTH3 HaTHXa-
Jlapy WyH4Ya aHukK O¥iauu, myHuHr yuyn xam MIOTTAK Tabcmsicura 6u-
Hoan 5-9 napawien Taxpuba yrkasuw josum. [lapaien taxpuGanap
COHM XKypa Kyn O¥iraHsd, OJMHIaH HATHXANAPHH TAKCHMMOT 4M3Macuia
TACBUPJIALI YPTacHila MaKCHMYMHU OViraH uykkd xocwin 6¥nuimmra onub
Kenaud (2.2-unsma). YYKkn KaHva cUMMeTpHK OVica, oJIMHraH HaTHXa-
nap HIYHY4 KaWTa TakpopianyedaH Oynaam. By Xon onusran ypraua
KMAMATHUHT XaKHKWH KnHAMaTra sKMHIMIHIAH XaM Janoiar Oepami. Byu-
Jad TAKCUMOT Yu3MacH HopMan Takcumortra ([ayec TakcuMoTura) Moc
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neb Kapanaid. Arap TaKCHMOT 4YM3MacHia

/ Oup neura Makcumymnaap 6yica, ypraua
KMAMaroy  OyHpad  KuiiMamiap  acocuia
xucobab OyiimManiu.

Illynu Xam Tapkupna®b YTy xe-
PAKKH, Ypraya KMUMAaTHU Xucobsama sHr
nacT  Ba  3HI  OKOPM  dYeTJIailliraH
KHAMATIApHKH Taliab 1000pMaciuk xepax,
aKc Xomla, XucobnaHraH ¥praya KMiMar
KYNon xarora aif1aHuO® KONUIIH MYMKMI.
bynitan Xxyna keckus (bdpmarldmudn TACOUMGUH HATHXATAp MYCTACHO.
OnuHrad KuiMamiapHi omn6 GopHin KerMa-Kemruga &E3du opKai
Mmeduana  (Me) (YpTamkK KuiiMar) Tonuaanu. Macanad, aHanMiga arap
0,69; 0,67; 0,68; 0,71; 0,70; 0,74: 0,72 KHiiMaTiapy oJuHras Oyiica,
y1apHu own® Gopum taprubuuga 0,67, 0,68; 0,69: 0,70; 0,71; 0,72: 0,74
KeTMa-KeT €310, Meananara TVrpy Kenaguran Me=0,70 xuiimar TOTHIAIN.
Arap Taxpubatap conu n TOK Oynca, menvana sHr Yprajard Gurra
KHHMAaTra (Maskyp MHucon), arap taxpubanap coum n Xydt 6yica, Me-
jWaa sNur Yprajard  HKKHTa KuiMaT HUFMHUMCHHMHI SPMHCHMIA TeHI
6Viamu. Vpraua KuitMar Guian Meamana opaculiai papK TaKCUMOT YU3-
MacHdarM acCMMMETpHs XdKuila Mabpiymot Oepand. By dapk Kanya Karra
O¥iaca, acUMMeTpus WyHYa ce3unapiau G¥naun. TapKOKIMK derapacHHHHI
Gowka npoyacu cudataga cmandapm uema@uuw Ba HATUXATAPHHHT
V3eapuw (sapuayua) kyaamu (R) xuitMatiias doiigananagunap.

Vrkasunran napaien TaXpHOanap COHH YEKJIAHIaH Xoll Y4yH
CRAHOapm wemiaiuuiy Kynujiaruaa Hd)O}.ldH&HrUJ,H

2.2-9amima. TakcUMoT YHiMacu.

bytuait xucoGnanran crapapr demawui (apudMerux ypraua
KBAIpaTHK XaTo) manaanma mynaom yaynadp. Kyoa K¥n comnu mapan-
nel aHMKJIauliap ydyH CTaHAApT uemlamnil Xam ywly dopmyna 6usau
xucobnanub, Oy kuiiMatr o xapdu Owian Oeirwnanagy Ba  Gow
mynaamnune cmanoapm uemnawuuiy 1e6 wputunagu. CTaHiapT yerina-
WHIIHHAT KBaipaTH OUCREPCUAHH TaliKui 5Tajd. TeHrnaMandur maxpa-
Kugard f=n-1 KHAMAT 3pxunaux dapaxacu coHu ICHUIAIH. Cranpapr
HETHAALL  KHAMATY  Ypraumia€rra  MHUKUOPHHHI'  V3rapyBYaHIMIHHU
TYnuK uopanait onmaiinn. Wlynunr yayn xam uuc6uii cmandapm wem-
Aauwa  (Bapnaumns  Koadduimentn) xucobnanywm. By Kuitmar Typau
Ymuos  Oupiuknapura sra GYaran  TYIIAMIAPHHHI  Y3rapyBYaH/IMIHHH
TAKKOCHAWTd UMKOH Ocpain. Arap BApDMAHTAIAP TYpJaM KMHMATI4Pra sra
OVica, ypmawarawmupunean cmandapm weradwuud TOWTHIIA  Tanab
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XHCOOMAHTEH YPprada KHHMATIAp EpAaMiid TONMITAH YeT/lalHuiap:
d;=(x,-8)

dCOCHN KYHHUal'HY XHCUGHHHHU]H MYMEKMII:

- di+d?+d -t de

s, = _ .
(m tny+n +--+n)—-g

£
Oy eplld g — BapMaHTalap Katopiapy conu. HartuxanapHuHr yszeapyeuan-
AUK Kyaamu (R) SHI KaTTa Ba BHI KMYHMK BApHMAHTAIAD Opacujlari apk.
OVu0, YHUHI MIUOHWIMIMIK Hapauled TaXpubanapiaH OJMHIAH HATHXA-
JRPUKAL manaaumacura Dok,
DXTUMOJUIAP HasapMiICHid XOUMCa TYLIYHYACH MYXUM TYLIYyHYa
O6ynub, y pyil bepaurran Ba pyi OepMaiiuraH BOKEIApHH ¥3 HuMra ona-
an. bapya xojucanap smykappap, MyMKuH OyiaMmazan ed macoouduit
xooucarapra Oymunaud. Mabaym wapr-iyapout Oaxapwiranja, anbarra
pVH Ocpaudrad XxouMca Mmyxappap xoduca jpchvnaud. MabiyMm wmapt-
wapont OaxapuiraHja MyTNako pyil OcpMmaMiuuraH  XOMHMCA  MYMKUH
oyamazan xoouca gedwiain. MabiyM mapT-urapout Oaxapuiranpa pyi
Oepuiny XaM, pyi OcpMaciUrM XaM MYMKHH OYAraH xouuca macoouguil
xoouca HeAvnain. Kysaiwjiaétran XoAdcaHHHI pY¥iH OepuUIMIa HUMKOH
DepyBuy XOJULdp COHMHMHI' (i) XamMa pyii Oepuinu MyMKMH O¥iran Ba
OMpraivkia OYaMaraH TakpuOanapHHHT YMYMHE coHura (n) HucbaTd
TACOAMPUN XOUMCAHUHE 3XTUMOJIN JCHUATAIH:

p(4y=".

n

AHaIM304 OJIMHYAl NaTHXanap MyalisH 3XTUMOJ OwnlaH HopMan
TAKCUMOTIa MOC KeJIMUIM Kepak. byHu rtexummpu® xypum yuyd [aycc
3IPH YM3HFMNaH dofjanadnnann. Fayce srpu UM3MFMHU Ty3WMUl YUYH Ba-
PHAHTWIAD YACTOTACH OpJIMHATa VKUIa, YIAPHWUHI® KHiMaTnapu abcuucca
VKMra Tuswiauu, OyHAa YAApHMHI KYIMUMWIATH  Mapkasduil 1rypyxjiapra
TYIUIAHaI¥M, BAPUALMOH KATOPHHUHI Ypravya KMHMATHAAH Y30KJ1dIUIdaH Capu
BAPHAHTAIAP COHM acla-CekMH Kamad Oopam. bynu 2.3-unsMagan Kypuul

A ™ MyMKUH. YusManan KypuHajukd, abcumcca
— - YKMHUHI Mapkazura (4,49) papuaHTanap-
[ ] HUHP 3HT KV COHW TYFpU KeJiaH. YHaaH

Y30K/JIAlUran CaiiiH BapUAHTAI4D 4acTOTACH
KaMaiiub 6opran. By kHiiMaTIapHHAT KoOp-
JUHATa CUCTEMACHIATH XOJIATH CHMMETPHK
Byca, TaKCHMOT HOPMal TaKCHUMOTIA MOC

- kesand. Harwxailaprudr [ayce srpy YH3UFU
445 447 449 451 453 yerapacHra MOC  KeJHIIMHM  TeKumpuo

2.3-an3ma. Bapuaunsisap Tak- w N

CHMOTH. KVpULIL yuyH ¢ takeumotgan dofgananum
KyTal. f KHHMAT YCKCU3IIMKKA HHTHIArAH[MA
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t TakeuMoT (CTpiogent Koadduuuent) HOpMal TAKCHMOTIA ailflaHalM.

Arap KaHHalaMp X Tacounmui MHKJOp —o0  J@H +o0 rada
OVuiran Gapya KMAMaTIapHH Kalyl Kmia osica, Oy MHKIOP 3XTHMOJHHHHT
TAYIMIH

(x-1)?

|
X g
6Viaann, Oy epia X — BapHaHTAIapIUNI VpTava apupMEeTHK KHUMaTH,

2o

P

e=2,71828 (warypan norapudm acocn), o - OOl TYIIA&M YUyH CTaHRapT
yeTnawyi;, 7=3,14159. HopMan TakCHMOT KOHYHH CTaTUCTHKAA MYXHM
AXAMUSATIA 5ra. Y3IYKCU3 BapHalWsand Kyda KyII 9MIUPUK TaKCUMOTIIAp
HOpMal TAKCUMOTra sKHHIamank. Hopman takcuMotTia yprada KMAMat
COH XyXargaH MejHaHara TeHI. TaKCMMOTHUHI ypracHiaH Yy30K/IaUIHLI
Ounan SIpH YM3HK Macaifiu® Gopauw, neMak, Karta capkaap KMUHKJIApHIa
KaparaHja Kamadp. ¢ TakcuMoT (2.1-Kaisain) acocHia MakcuMal Xaro (1s)
Bd MIIOHYIWIHK OPAIMFM  XHCOOIaHaM:
Xtis éxM X —1s < x <X +Is.

Byijian KYpUHAIMKM, MILOHWIUIMK opawmirn 2ts Kuilmarra Tenr Oyiap
3KaH. YCYIHHHI €KH aHaIM3HMHI aHMKJIHIM KaHda lokopu 6ymca, s
KMAMAT INYHYA KHYMK B4 HIIOHWIMIMK OPIMFH LHYHYa Top O¥ianu.
[ynu rabkuiai YpUHIHKH, [ TaKCUMOTHUHI KMHMATH WIUOHHIURUK
axmumonura () 60FIHK.

_ 2.1-wadsan
MykappapiHK Me30HHHH aHMKIANT YYYH ! TAKCHMIAHHIIL
KHHMATIAPH Kaj(BATH

F=n-1 P=0.95 P=0,9% F=0.99 P=0.999
i 12.71 31,821 63.630 636,20
2 4,30 6,965 9,925 31.60
3 3,18 4,541 5,484 12,94
4 2,78 3,747 4,604 8,61
5 2,57 3,365 4,032 6,86
6 2,45 3,143 3.707 5,96
7 2,36 2,998 3,499 5,40
§ 2,31 2,896 3,335 5,04
9 2.26 2,821 3,256 4,78
10 2,23 2,764 3,169 4,59

20 2.09 2,528 2,845 3,85
30 2,04 2.457 2,750 3,64

HIuoHuWIMIHK 3XTHMOIM Katida Katra jie® ojiMHca, [ KHHMaT Kam
cOHM Taxpabalap ydyH lUyH4Ya KatTa Oynanu, K¥n comnmu Taxpubanap
YUYH 3¢a ! KHAMaTiap KHUMK OVmaun. Mmonwmnmk sxrdMond PoosiiH-
FdH HaTHXAJAPHHHT KaHya KMeMu [ayce srpu uMsuFn derapacura THFpu
KeMumnny  kKypcaramn. Kyiunuya amanMruk  xucobnauviapia P Ku#Mar
0,95 1 OnUHAlM, SHHH OIMHIGH HaTvxalapguur 95 % kucemu Fayece
IrPH 4MIMFH YerapacHra Tylwaam, jJe® XucoOnanaiu. Arap OJMHIAH Ha-
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THxkara 6Yiaras tanad ommpwica, Poxuimarnn 0,98, 0,99 ¢kn 0,999
ONMIY MYMKHH, OVHjla f TAKCUMOTHMHI KMHMAaTH O10alUM (2.1-kanBan) Ba
WWHOHYAU OpaauK XaM KeHrasgud. HINoHwIy opanMk xanya Keni 6yica,
HarWKalap LIyHYa TAPKOK Ba  YIAPHUHT KaiiTa TaKpopiaHyBYAHIWIH
erapid sMac, e xucoOaaHauu.

2.8. CrarucTHK TeKIMHPHII YcymiapH. MareMaruk CraTHCTHKY
YCYIUIAPH HATHXAIAPHE TEKLIMPUIN 4COCHilA XaToNAapHH Oaxosall, anamns
YCYJIM Ba CXEMACHHU TAHMAIl WMKOHMHM Oepaiu. byHiuail MacalaHH Xl
Kuinil yuyH Duiuep (F) Me3oHHIaH

gt

83
doiijaiannaid. AHIM3 ydyH YCYI Ba CXeMa TaHjaul Makcajnia F-
me30HIaH doijananrania Oup oOBLEKTHH aHaM3 KWIKMUIHHHI MKKH YCY-
MM jgEciepcusiapy OfMHNG, f) Ba f, SPKMIJIMKIAP Jlapaxalaph ydyH
xucobaanany. Xucobnanran F KuitMar (1OMMO KaTTa QUCAEpCHs - s/

CypaTra, KMUYHK HHCNEPCHS — §2 sca MaxpaXia KyRHIEiM) Kausajiiari-

cupad  (2.2-kausan) Xuumk OYnca, uly WAPTHHM TabMHHAral ycyi
TaHJIaH AN,

2.2-kadsan
P=0,95 wimonwIHAHK 3XTHMOAH YUyH F Gynkinia Kaidmariapy

Aol 2 3 4 5 6 12 24

2
2 18,5 19.2 19,2 19,3 19,3 19,3 19,4 18,5
3 10,1 9.6 9,3 9,1 9,0 8,9 8.7 8.6
4 7,7 6,9 6,6 6,4 6,3 6,2 5.9 5,8
5 6,6 5,8 54 5,2 5.1 5,0 4,7 45
6 6,0 5.1 4.8 4,5 4.4 43 40 3.8
7 5,6 4,7 4,4 4,1 4,0 3.9 3.6 3.4
R 5,3 4,5 4.1 3,8 3,7 3.6 3,3 3,1
9 5,1 43 3.9 3,6 3,5 34 3,1 2.9
10 5.0 4,1 3.7 3.5 3.3 3.2 29 2.7
12 48 39 35 3,3 2,1 3,0 2.7 2.5
24 43 3,4 3,0 2.8 2.6 2,5 2.2 2.0
120 3.9 3.1 2.7 2,5 23 2.2 1.8 1,6
3,8 3,0 2.6 2.4 2.2 2,1 1,8 1,5

ByHaaii MacataiapHi Xan Kuiuisia bapmer ( ') Ba t ME30RUIAp-
JaH XaM dofijatanunaid. ¥ — ME30H aCOoCHd 2XTHMOJUIMK €KW Takpop-
JIAHYBYAHJIHK OpKanu udojananrad HATHXATAPHUHT Ha3apuH
KuiiMaTiapra MOCIMIMHN TeKUIMPHIL Xyla Kylaigaup. BYHHHT yuyH

(6y epua f; — KysarwraH TaKpPOpHaHYBU4HIMK; F; - KyIM/idd TakKpopia-
HYBYAHJIMK) XHCOOIaHa/H.
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MaTeMaruk CrarMcTHKa yCy,Uiapy CpuaMHia KYHOJI XaTOHH ()

XaM aHMKJIaw Ba Gaxonail MyMKHH. DyHUHAD y9yH
Q= X —X
’ R

xncoGianaun. By epia x, Ba x — myOXald axpamdb Typram Ba yHra
KYIIHY KuiiMaTnap. Arap xucoOnanray ¢ KuiMar XalBallaluchilal Kar-
ta 6ynca, KYIOJN XATOHMHI MaBXYWIMIWTZ uryOxa HYK; xucobnanrad ¢
KMIMaT XKalBaiarHcHlal KHYUK OY/Icd, Ky XaTo MaBXyll sMac.

2.9. Nucnepcdon amanu3i. XaTolapHAHI ManGanapy OuTTasaH
Kyn 6ynca, AMCHEPCMOH aHAIM3UAH  (POHUATAHNITATH. Byhua aHanusra
TABCUP BTYBYM Xap OMp OMWIHHHE TabCHUP Y/IYWNHM Ba YIapHHHI aHaTH-
TMK OCJITMHUHT Y3rapyBUAHAMIHIA Xap TOMOHIdMa TabCHMPUHH aHHKJIAI
Tw1ald sTHUIAdH.

By avanus xapaénuia GeMMHAAT XucoOra OJMHIAH Ba ONAHMa-
FaH TYpJIM OMWJLTAp TabCHPHIaH YMyMUH, XyCycHi (TaukKMKOTUH XHcobra
oAral OMWUIAp TabCHpHilan KeAnb YMKaiurad) Ba KOMUMK (TaIKHKOTYHIA
HoMatiyM cababiapra Kypa Kenub 4MKajMraH) IMCHEpCHsIHH nponanoBUH
MabJiyMoTHap XocHad O¥sanu. Mucon rapukacuia Oupop 3pHTMA THTPH-
puir N aHATHTHKIAp TOMOHMIAH A YPHATHIIHIIM OJMHCE, YCYAra Xoc
Tacounduil XaTonapaal TAIKAPH TAPKOK/JIMKHUHI aCOCHI MaHbacu Typ/IH
ANATMTMKIap 69116, 6y MaubGa ydyH auclepcusHu Xucobnaul makcaira
MYBOHKIUP.

Arap Kysatuuulap Karopinapu j=1, 2,..n, Ba i=1l, 2,...k Gepuiran
Gysca, yMyMHH ¥pTada

N=kn
Ky3aTHIU ydyH X Ba X, yuyH KyHHAariHy €3ulll MYMKHH:
x, =X =(x, = X)+(x; -X).

TeHINIMKHUHI X4p MKKala TOMOHWHH  KBaJpaTra KyTapud Ba

VIAPHUHT § Ba j KaTopiap O6YHMYa HUFUHAWIADH TOTIMICA:
X(x, —x)* = Z(x, — x)? +2(x, —x). (A)

Viify (A) TCHIIaMaHUHT Yall TOMOfiH yMyMUH ypTadaia alpuM
YCTIALIMIIIAPHUHT KBajpaTnapHuy KYIIHII aCOCHIA OJMHIAH KBalpariap
iurrEengap  (S). XucoOnanuiapHy  COAUAlanITHpUl  yIyH KyHH/1ard
alinmatian (poMIANaHNIL MYMKHH:

+ =12 3 Zxrj
§ = 3(x, =% = %xp — . (B)

HOkopumard (A) TEHIVIAMaHMHI YHI TOMOHHIAIH Xajl TY11aMjiap
GYiiMua yMymuil ¥pTada KMAMaTjaH aipuM deTianinuuIap Ksajpaiapihi
KYIUHIN acocyia OJMHIAH TYMiamiapapo KBaipaTiiap HuFMHRACHIMP (S,)-
by xuimar
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n N
(A) TeHITAMaHuHE YHT TOMOHMArH OMPUHUM Xail TYIUIAMIIapapo
KBaupariap wurudaucu (S,) 6¥ymu0, S pan S, HM allUpuil OPKAJIM XOCHI
KWIMHauM:

¥2 32
S, = m(x, —X)? = L[ 2 Ex—} (D)

S, =5-S,.

Bapua BapuanTaiap KMiMaTiapHIaH OJMHIAH YMYMUi §° JiMC-
HEpCUstilal  TYpal  XHcobra  O/IMHTAH  OMMWUIAD  TabCUpMitad  Kenud
unKamMran s, Ba Tacoiuduii cababnapra Kypa xeaub uMKauMrad s’ juc-
nepcusulap axpatub onMuagy, cyurpa yiaap (s/ sa 5,2) TAKKOCITaHAUM.
[lly acocpma BapuanTazapra TYpiM OMMUIADHMHI KYpCaTrad TabhCcHpiapy
thapxjiaHaan Ba OaxonaHaau. [ucrnepcHon ananwi HOpMal TAKCHMOT/IAH
YyeTra YHKaJMIaH Xap Kaljlad xarora HucOaran Xyloa cestvp OVirawnuin
yuyH YHH TerHIIAH TapTubia y3rapTHpwIran KuiMariapra KyJulaur Mym-
kut. Arap F_ <F(P.f,f,} Oyinca, "Honb rumoresa” KaOynm KHIMHaIW.
Bynpail xonarpa Hatuxalap aHuk Ba Oup xuncam jed xucoGnanajpy.
Arap F, >F(P.f./;) 6¥iaca, "nonb runotesa” KaOylt KHMAMHMaH)(H, HaTd-
Katap HOAHUK, Ba OMp XHHCIW 3Mac, 1eb xucobnanauy By BakTiia aHa3
VCYJIMHHHI X4TOCH TypsiH XycycHil xaTojiapman ubopar ©Oyinanu. Yiapuu
X4TOJIAp TAKCUMOTH KOHYHH ACOCHU4 KYUIUO, SHTH aHalW3 YCYJIMHU HuI-
na® YMKHHI EKH Ma3Kyp aHAIU3 YCYIHUHH JacTnabky Oockuumgan Oolwiab
TAKOMMJUTALITAPHII MYMKHIL. BYHMHI yuyH XycycHH XaTonmapHu Ba ynap-
HUHT cababnapunM anugiaimn taiad >TWwiaun. XaTtodapHuHr cadabstapu
AHWKJIAHTAHaH CYHI NHCTIePCHOH aHwM3 EpUaMHia YIADHHUT OMIH Olii-
Hagd. ByHuHr yyyn Hamyna OMp Heda KMcMiapra 6¥iunHO, yJapHHHT Xap
OGdpu GUp Hewa TeKIMpUIIAaH YTKkaunauu. Bynapaunr xap O6Mpu sina
nlapaliell TCKIMUpHULIapra 6ynuuand. XaTodapHUHD OAMHKA ONWHINL Xap
OMp AHATU3HKHI OONUIAHUIIM XYAa MYXUMUMP.

2.10. Perpecciion Ra KoppeiasuuoH aHamn3. Hapaxaiaw uuima-
napy OGuNan MIWIAraHAa PerpecCHOH aHalu3jaH Qoiiialanaiap. AHaIH-
THK KHMEla OJHHTaH HaTHX&IApHHHT V3apo OOFMMKJIMIMHM TOUHLI Ba
yHE Monanam xyga MyxuM xucodnaHany. ARHMKCa, Japaxaimail yi3Ma-
napu (2.4-uyusma) OGuwnad WuUala OYHWHT aXaMH#TH Xarra. Kymunua,
Oup Hewa €k KYIpoK, Y3rapyBUMIAPHUHT OOWIMKJIHIMHK Oaxonall yuyH
perpeccuoH aHanusfad goiiatanmiamy. Ulynunruek, perpeccnon ananns
YM3MAIAPHH VTKA3HLIMA XaM MYXHMM axaMyaTra sra. 2.5-uM3Ma perpeccns
UM3MFUHM HYKT41ap TapKOKJIMIM Xyda KaTTa Oyiranpa YTKasHIMHHHL Tap-
THOMHM TacBupnaiiu. by ycynmha HyKrajiap TYTABTHPHITAHAAH CVHI yiap
opacupard Macoda TeHI' MKKHra OVIMHal¥ Ba SIHIHM HYKIa(4p XOCHI
KWIHMHaIM. SIHru Xocun OYnran HyKTanap TYTAUITHPUATAHJA TYFDU YM3HK,
Xocui 6¥ica, Wy YH3MK aHUIMTHKHA KOHMKTHUPHLIM MYMKHH. Arap sHru
XOCHA KWIMHIAH HYKTANap XaMm TYFpM YHM3HK VTKasullla fpokcus Ovica,
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Oy sHIM HyKTaNap sHa TyTawrHpuiag, CyHr yiap OpalHFH TCHI MKKUTA
6Yynuuub, sHa SHIM HYKTWIAD XOCWI KHAMHauu. SHTH XOCHI KHIMHIAH
HyKTanap TYFpH YHM3MKKa Tyrawrrwpwiai. By aman oxubarua Tyrpu uu-

R

Curnan

¢
v l. R SRR DU, o i C.

2. 4-upsMa. JapaxkaTail YH3MacH. 2.5-qm3Ma. Perpeccus 4H3HFH.

JMK XOCHII OVJIMAIYHYd JABOM STTHPUAHOG, perpeccHs YM3HFd  YTKazuiura
SpAIMNAIN. Arap TaXpHOasuil LIYKTanap COHM Xyaa Kyn Oyica, kawnai
yeyau fed  arTanagMraH  ycynuaH odganaHuin  Kyinad. by ycynHuHr
MOXMSTH INYHOAKH, Oapua HyKTalap dcrapack TYFPM YM3MKjap Owian
Oenrunanub OJUHTAHUAH CYHI, YJIAPHUHT TEHI' YpTacH TOIWJIALW Ba per-
pPECCHs HYM3UFA YTKa3HIIaK.

PerpeccHOH daHWIN3 3HI' KHUMK KBAAPATIAp YCY/IMId aCOCHAHIaH.
Oparia,  yIrapMac KWiiMamiap x Ba  y3rapyBuaH Kuimamiap y OWnad
Gearunanagn. Xap Oup VirapMmac x KMUMar yuyH Hopman OOenaHras ta-
comucbuit y  xmitmar 6¥nuwn Kepak. [Mynuur yuyn xam xap Oup x
KMAMAT yuyH Kymnab y kuiiMamiap Mapxyu Oynaun. LIynuHraek, oJpiMn-
Jad  MKKMTa  Tracoaudmit  KHAMartHHRT  ¥3apo  OOFMKJIMIM  MaBIyM
GV IMACHIM MYMKUH. YHU TEKUIMPHULI Y4yH KoppelsuMsian hofiiaiana-
juilap. PerpeccwoH ananMsia 3uil PABHILLA KOPPENsUMSHM XucoOialia
XApP WKKala YsrapyBud Xaroiap Owian OuMp XHl gapaxajna Gornanrad
OV1aum.

DHr  KHYMK  KBaupamiap  ycynd  CplaMuia  KOHCTaHTaap
AHWK/IaHaak.  DYHMHT  ydyH  ¥3rapyBUWIap  OpacHiiain  UH3UKIH
Oowtannuia doinaranam. Yusukny Gornanuul

Y =a+bx
Tap3da TACBUPJIAHAMM BA YHUA'M g Ba b JIapHW aHHKJAll Taiad oTHIIANM.
Bynja yiuanran y, Ba rcHriama 6¥iinua xucobuanran Y; KMEMatiap opa-
cHgard papk. MyMKHH Kauap KHYHK OViicut. by MacalanapHd 4HM3Ma Ba
fMcoONalll  yey)ulapy  EpuaMuiia  Xal KWIMIE MYMKHI. Viapo GOETHK
KHEAMaTIap KyPpTiapy x, Ba v, KMiiMamiap Oynransa:

Y = a+bxl



TEHITAMAIAD TY3WI4IH Ba YIAPHHHT UYall TOMOHWJIA Yi4aHiail, YHI' TOMO-
HMIAa 3ca XucoOnaHraH KHiAMarTiap Kollawagd. Ywby HMKKu  Typ
KMAMaTnap opacujard ¢apk XaroHd Oefiwiaaijv. Ardp KBaupaliap cym-
MacH
2y, -¥)P =Ly —a~-bx)
MUHEMan 6¥7ca, Yiauadran pa XucoOnaHraH KHUMATIap ¥3apo MOC Kesa-
au, geini MyMxuH. Tervtiin MareMarTHK aManiapHu Oaxapranjan Cynr
KOHCTAHTalap Ba OJUIMH V/IYaHraH KHHAMAaT/Iap JUCHEpPCHSCH KyWHiarn
dbopmynatap Epiamuia XUcoblanuiiM MyMKUH:
b= mIX,y, ~ 2%ZY, | a= Y, —bix; 52 = Z_(J_/L;_},)l
mix? —(2x,)2 m m-2

Ba KeliMH 6axoiaHraH KOHCTAHTalap YYyH auciiepcusulap f=m-2 5pKHH-
JIMK JapaXxacy yuyH XUcOOJiaHalu:
ms? six?
= — Ba §2 =——.
mzx? —(Zx; )2 m
XucoblaHrad KOHCTaHTalap JUCHEPCHOH aHWIU3 E€pHamMuia Tek-
wMpuiag Ba Gaxonanagu. Tacomndui xaTonap KM4uMK Oyica, x Ba y
KMUMAT/IapHUAT ¥3apo GOFIMKJIMIMHH aHMKJIaHl OCOHIMpP. byuuur yuyn
Koppessiins Koadunnedtr r Gaxomanaim:
o mEx,y; — Xx. 2y,

JlEx? - ()2 )[my? - (mZy, 3]

Vmby xucoOnaHran KMAMAT KalBallary m-2 SPKMHIIMK Jlapaxa-
CH Y4dYH OJIMHIAH KuiMar OwialH TakKochaHajiu. Arap y XalBailard
KMilMargan  KaTTa  Oyiica, TeRIIHpHIAETraH  KHHMATHap  opacuia
GOFMUMKJIMK  MaBxyl, He6 xucobianapu. (Dcnatma.  Kaupauiaphu
K. Jdoepdens. Craructuka B aHanuTayeckod xumuu. M.:Mup, 1969 nan
KapaHr).

2.11. AHaMM3HUHI' TYFPWINTHHH Oaxonawi ycyuiapH. Arap
CHCTEMAaTHK XaTOJNAPHHHI OJIIMHM OJHII MYMKMH O¥ica, TaxJIMIHHHT
TYFpWIHIUHK  axosianl MYMKHH, AHTU3HHHT TYFPUIMTHHHE  Xucobnail
acocuga aca Gaxosna® Oynmaiian. Kynunua, TYFpriIMKHE Gaxonall yuyH
Taxpubasuii ycyulapgaH doHIataHuIaul. bynuaii  ycywiap Karopura
AHANM3HM UKKH €KW YHJaH OPTHMK YCy/Ulap €pAaMHila YTKa3sHul, CTaHgapT-
nap, KyudMualap, aHaqu3 ydyH OJIMHTaH HaMyHa MHKIOPHHH ¥3rapTu-
pHIl Ba GOIIKanapHu KUpHTHW MYMKMH. 1) Taxawnnu uxku ¢xu yHOGH
Kpnpok yeyarap Epaammita ¥Tasub, xap 6Mp ycylia ONIMHIAH HaTUXanap
takKociaaHagd. OiauMHraH Hatixkanap OMp xun €k aKuH Oysica, HaTHXa
TVFpu xucobianaum. 2) Cmardapm HAMYHAAAP MAXCYC OARNAT CraHIApT-
JapH acocupa MUUIA0 UMKapuwiIraH, TapKUOH aHMK HaMyHalapiup. Tek-
HIMPHIAAUIaH MOLla MUKIOPH CTaHIapT HAMyHAHW TEKIIHPHIN HATHXACH
OHIaH COJNMIUTUPIIAIN. Arap Xap MKKAla HAaTHXa MOC KejIca, ycyll Ba
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METOUMKA aHHK, ONHHTAH HaTWXa sca TYFpH, 1e® xucobmanany. TeKuu-
PYBYM MXTUEPHAA UARJATHHHII MaxXCyC CTaHAApT/apl acocHia TaHepiiaH-
l'aH CTaHgapT HaMyHanap (9TanoHnap) ©Oynamaca, yl1apHH nabopaTopus
HAPOUTHAA TAREPAALT Ba 1MAXOUATIAL 3apypaTH TyFHIQIH. DTWIOH Ha-
MYHTAP TaHEPIAll y4yH TEHUUIH MOLIAHHHT TO3AIHIH IOKOPH, TapKubu
anMK, Oynran  pycxanapuiuad Goipanamwiagd. Macanan, “Yra roza’,
"Maxcyc Toza’, "KMMEBMI To3a", "aMallM3 ydyH TO3a" CHHIApU HyCXala-
pHiaH odpatanuiy MyMKuH. TaHEpiaanran HaMyba 10XHAQZ AHWKIHKKa
ola yoyiutappan Oup nevacd Eplamyfla maxojamianauu. 3) Kywwmuanap
yeyauia GUp Heda mapauiesn Taxpubanap YTKasHilald Ba Xap OGHp Taxpu-
6a yuyH OJIMHIAH HaMyHara TCKIUMPWIIauMTaH MOJUlaldl aHMK Xap Xui
MUKIOpIapJa Kywiams. Xap Oup HaMyHa aHain3 KWIAHTAH@H CyHE
KyiuuMuanap capky acocuia TYFpUIHK OaxojaHand. MacanaH, TeMHp
(J1) oxkcuaM HaMyHAaCHHM aHWIW3 KWIrdHjla apjanM3 HaTtHXacura Kypa
yiHHr Maccack 0,2378 2 9KAHJIMIH AHUKJIAHTaH, WyHda HamyHara 0,1000
2 Fe,0, KymuMyacH KyunuirangaH cyurru ananmsga 0,3375 2 Hatmxa
onuuran Gysica, aHaIM3 HaTHXanapu opacdia dapk 0,0997 2 H1 Tawkuil
3Tagd, 6y kyimwmrad 0,1000 xuiiMarra Xyla dKEHAMp. leMak, YCYIHHHC
TYFPWIHIH €Tapiad 9KaH. 4) AHanuz y4yH ONMHAUWTAH HAMYHA MACCACUHU
Vieapmupuf mypui acOCHAA XaM TY¥pundknu Oaxonait MyMkuH. Maca-
NaH, anams yayd 5, 10, 15 M1 HaMyHa SpUTMacHlan OJIHO, yjIapiu
AIOXMAA-ATOXMAA aHAIM3  KWITaHJa OJIMHIAH HATHUXanap MYyTaHOCHO
Yirapca, ycyn (MeTojauka) TYFpW, 1€ Kabyl KWIHHKIIH MYMKHH.
TaxJIMJIHMHE TYFPUIIMTH B4 KAHTA TaKPOPIaHYBYAHNUTHHH OLIMPHIE YYYH
KYutanmnagurad ac6obnap, peakKTHE Ba 3pHIMailap, Jj1abopatophs MeTpo-
JNOIMK IAXONATIaHran OYIMIUM, TAXTWIMH CTapid Manakara ara OYauwH,
1034 Ba APOKJIM PEAKTHRIAD VLUIATHIMIIH, WAHILIIAD Ba YIUOB BOCHTlA-
pH TO3a Ba IMaxojatjianral OYJIMIIH, XOHa UMKOHM Gopuua Kampox Ted-
panuid Kepak. Xap KaHjall KYpcaTWIalHraH aHATHTHK XH3MAaT METpoJo-
ruK Oaxomanran OV/IHILIN 32pyp.

2.12. Tonum Ba aHHKJAINHHHE NACTKH BA IOKOPHIH terapana-
pu. Yoyl Ba peakUMsUIAPHUIT TOIMUI Ba AHHKJIAUl derapalapi TaCopH-
uit KMIMATIAp TaKCHMOTH OPK&TH TYIWIYHTHPHIMIWIK MYMKHH. Tonuu
weeapacu (C,,p) — TAPKMOMH KHCMHUWHT OenriwiaHral  MIOHYIMIHK
SXTUMOAH OYHMYa TOINUMIIM MYMKUH GYiraM sHr KaM Muxuopuuup. by
cucparuil  kartanuk Oynub, y MUHMMaT KOHUCHTpAUMS EKH MHHHMA
MUKIOp (m,,,) TywryHuacu Gwra xam Hcpopananaud. [LyHHIIICK, y Mu-
HUMWI AHATHTHK CHrtian OMJlaH XaM aKe 9TTHPWIMINM MYMKHH, Oy curdan
CANT  TAXPUOAHHHI CHTH&IMAAH ceswlapiu  (apK  KWIMIIH  Kepak.
Mukj1opuil aHANMH3UA GHUKAGUHYUHZ RACMKY 8d 10KOpU2iL He2apaidapu Wl-
SaTunaun. AHukaaumunz wKopuu vezapacu {m,,c,, ) OEpHIran TapKuOHi
KUCMHMHT #HHKJIaHMIEM MYMKUH OVysras sHr Ky MHKgopuuup. by
KMIMAT TEIHUIIY OPATHK ¢KH aHaTUTHK CHIHAIHM YITYAHUOT aHHKJIMIY
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OMJlaH JYeKNaHMINW MYMKBH. KVNuuivK Xomnapua auukaduHunz nacmxu
wezapacu OUNEH WUl KYPHIAIM. AHUKRGIMHUHZ nacmKu wezapacu (m,,c,) —
Oepuirai MOMMAHUMHI TAH/IAHTAH METOUMKA EpUaMHId aHMKJIAHMIUNA MYM-
KHH OYNTaH 3HT KaM MHKIOPULHP.

2.13. MaB3yHH MycTaxkamjiami yqyH CaBoiIap Ba Macalaiap:
1. Kumésui ananusumHr KaHgah acocHil GockHUIapiHK BH1acH3?
2. AHATWUTHK KUMEXA HILIATWIAIHIAH SPHTMATAPHUHT KOHUCHTpAUMsIapd Kaiilail ndola-
nananu?
30,0 M (560 mna), 0,1 N (200 M) Ba 10 % aux (50 r) H,SO, sputMatapuun Taképirag
yuyH snunurd 1,84 o/un Oyiaran 98 % WK KMCIOT#dH Hewa Ma JaH OJHI Tanab 3THAu-
mu?.
4. TeKMpUTAZHIaH MOMUA BA aHATH3 YCYTM BAa CXEMACHHH TaHMAll HMMa1apra acociai-
ran?
5. AHaIMTHK ycyn Ba peaaklUMsIapHHHI CENTEKTHRIHIH Bd CESIMPIUTH HUMa?
6. AHanu3 YCYMMHHUHT aHMK/IMIM, KafiTa TaKPOPSIaHYBUAHINIM Ba TYFPIIMIH HuMa?
7. ARQTU3HMHT TE3KOPIMIN Ba TAHHADXMHUHT KaHaail axamust 6op?
8. ABATM3HBHI MYyT/IaK (9Tal10HCH3) Ba HUCOHH ycynnapu Xakuia HUMaTapHN Guracus?
9. Myc6at Ba Manhuil XaTonap e KaHoail xaronapra alTunann?
10. Houmuii Ba MyTanocn® xatomap Huva?
11, AWanuTuk KuMéRa Kanait xatosap ydupafan? CucTematux Ba Tacodnduii XaTolap
AeraHlla HEMaHHE TYIRYHacH3? YIUPHUHT OJAMHH OJHIE MyMKHHMMK?
12. Anaintuk Geird (CHrHat) HUMa Ba Y KaHZall MabiyMOTAZpHH bepyiun MyMKHH?
13. Vavawmuur ganjaii yoyalapH Ba BocuTatapuHu Guaacki? Yiyaw HaTHA&1apUIUHT
XAKMKHIJTUIMHY KaHuail TAaBMWHAAI MyMKHH?
14. AHanu3 HATMXaN4pUHM CTATHCTHK MULIANNIA YPTaya KMEMAr, YeTIailuiy, NUCHepcus,
CTaHIapT HYeTIAUHMIE Kaupail xucobaauanu?
15. AHann3 HaTHMXacHia KyWuiard KMHMATiap oluHraH Oyaca, n=6 ydyH CTaHuapT d4eTina-
LN Ba WUIOH'WILTMK YErapaiapUHH aHHKGHL.

l-Taxxpuba 2-taxpnbda 3-taxpnba 4-raxpuba 5-Twxpuba
4,54, 4,55; 4.54; 4,55; 6,76; 6,75, 7.86; 7,85 1112, 11,13;
4,53; 4,57 4.,55; 4,56, 6,77, 6,74 7,88; 7,85 11,11; 11,09,
4.56; 4.55. 4,54, 4,57. 6,78; 6,75 7,89, 7,84 11,10; 11,12

16. OnauHIv Macanaia KeATHPHITaH KARMATIap yayH ons XaTolapud Xucobrapr.

17. Hopman, t Ba £ TaKCHMOTIapHMEI KaH2l CTaTHCTMK aXaMusiTH 6op?

18. PerpeccyoH Ba KOppeislHOH aHATH3 KaHial Makcadiapia Ky UlaHutam?

19. DHr KUuMK KBagpaTiap yCYIHHHIT MOXUSTH Ba KY/LMaHWIMLIMHE aiiTu6 Gepunr.

20. HaTiXamapHHHT TYFPIINTH Ba KailTa TAKpOpIaHyBYAHINIH HHMa?

21. AHuK1auw verzpacH, MUKUOPHH 2HUK/IALWTAPHMHT KYIH Ba IOKOPH Merapaiapy Meramia
HHMATapH® TYWIYHAcH3?

22. TYrpranknn GaxonallHHHT CTAHI4PT HAMYHATAD YeyiH Humara acocianrad? Crangapr
HaMmyHalap KaHuad Taiépaavagn? CraHjapT HavyHalapHM IUaXOAATiall YCy/UIRDHHH aiiTib
GepuHr.

23. Kanuii nepMaHradar SpUTMACHHHHI MOJSPANIHHM YPHATHLU YMYH CTGHUAPT YpPHATYBYH
cupaTiiia To3a Kamil fopua ea mimueax (I11) okeun wmutatwiranga Kyimgarm Hatixaiap
OJUHTAH:

K] o6yiua As.S, 6yiinga KJ o6¥inua As;5, Dyiluva
MOIADAKK MOIAPIHK MOTEPIIMK MO.TAPILHK.
0.44109 0,44118 0,44128 0,44117
0,44125 0,44122 0.44119 0,44124
0,44107 0,44127 0,44112 0,44122

Xap OMp KaTop yYyH CTaHOApT MeTJalMuHM GaXolanr. Ycyllapuan 6upH GoKacHiaH
papranmu? FIKky yeyiaa anikIaHraH MoJspiHaap ¥sapo dapkimmm?
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24, Ananns ofbeKTH Ba MAaKCWIMIA K¥pa MePpotoluk 0axoail ycyllapura Kawjaid Tanab-
Jap Kyndiaan?

25, AHAIH3 HATHALIAPHHUHC Kalita TAKPOPIaHYBUAHAMIH Ba  TYFPUAMIMHM  OLWHPHIBRMHT
FaBdail ycyanapuan Ouiacus?

26. AHATMTHK XM3MATHH METPOIOTHK tTabMiMiam, acbob, pocuta Ba JabopaTopusiapHH
METPONOTHK LIAXONATIAL YUYH HHMA KHinHaan"

27. KyMmyll TaHra &HAIM3 KWIMHTAHG, YHAHP TapkuOMard KyMYUWIHHHT Macca YIyulH
90,04, 90,06, 89,98, 8989 89,96, 90,07, 90,03 % BKAHIAMM  MasiIyM  Ofaan.
AHMKJTAUHUHE CTaHJapT 4eTiawniid Ba  P=0,95 O¥iran xon yuyH HIBOHWINWIHAK YerapacH
FOIMICHH.

28. DpurTMatard MUCHH aHMKIAlaigla KyIHAArH Baniokatap (17:1) onudran 6yica, ananus-
HUHF CTRHU4PT YeTIAlML Bad MUIOHWUIMK verapacu (P=0,95) xuiiMariapd aHHKBG2HCUH:
53107, 5,5-1073, 5,7-10°2, 496107, 58107, 54107, 5,3-10°.

29. Tynpokyard MapraHelHHHr MHKAOPHHM dHHKAaUla Kyiulard Hathxanap (%) oaumArad
Oynca, aHUIHIHMHT CTAHAADT YETHALLMLI Bd WMIUOHWIMNMK derapacH (P=0,93) xuAMarapu
aHMKIaHcHH: 5,110, 5,0-107 54107, 4,9-102, 5,3-10%, 5,1-1072, 5,2-10%

30. Beiura theppoMapradel] KOTHUIMACH 4HAIM3 KIIHAIAHAG, HAMYHAMADIAry MapraHelHunr
Macca YIyUmapy Kyitdgarnua 0yica, aMMEJIAWHHEHE CTAHLAPT YeTAAIUMILM BA MelUaHacK
Baxoiancuy: a) 21,78, 21,80, 20,98, 21,76, 21,59; 6) 21,56, 21,58, 21,59, 21,49, 21,65; B)
21,48, 21,50, 21,53, 21,39, 21.47; 1) 21,54, 21,53, 21,46, 21,51, 21,50; oy 21,37, 21,39,
21,46, 21,38, 21,50; e) 21.36, 21,49, 21,43, 21,46, 21.44.

31. Tonas apaiu3 KHAMHTAHLZ, YHMHT TapkKuOuiaryd aifoMHHHE OKCHAMHHMHI Macca YIYUIH:
53,98, 53,96, 53,99, 54,17, 54,08, 54,65 % »3KaHAMIM aHUKNaHraH 6Vica, OXAPrd HaTHxKa
Kymon xaromu?

32. HamyHa TapruGHuard cyisdattinii Macca yayid 15,54, 15,49, 15,51, 15,53, 16,68 %
SKAHIMIY AHUKTaHrad Oyica, oXHPIM HATHXa KYIost xatomu?

33. Xiopad oxak TapkuGuiary aKTHB XJOPHMHI Macca yiymm 37,13, 37,11, 37,18, 37,46,
37,35 % skamanrd Gaxonanrad. bow tymwiam (n=50) yuyr ypraya xuiimar 37,05 % Gyica,
TaiTaHMa Ba OO TYIL1aMiap ypTayailapu opachia ceswiapiy gapk Sopmu?

34, Cyr rapkubuiary EFHMNT MMKIAOPHEM  aHHKJlallild KyWHJarH HaTHARAAP  OJIHMHIAH
6Gy1ca, aHMKMAIUHMHT CTAHEUPT 4eTsIaliMll, MUIIOHYIMAWK YETapacH, MelMaHa KUHMaTiapH,
Kynon xato 60p KM HYK/IHIH, MYLIAK Ba HHCOMI XaTo KHAMATIAPH XUCOGNaHCHH:

BapuaHraap
A b B I il E E H
3,56 3,54 3,43 3,39 3,67 349 3,56 3,78
3,58 3,53 3,45 3,38 3,65 3,52 3,57 3,79
3,68 3,51 3,48 3,46 371 3,57 3,53 3,86
347 349 3,41 3,37 3,72 3,53 3,52 3,76
3,54 3,60 3,29 3,35 3,64 3,54 3,61 3,69
3,42 3,46 3,33 3,28 3,49 3,19 3,60 3,72

3. AHAJIM3HUHT ACOCHH OFBEKTJIAPU

AManusuunez acoculi obvexmaapu. Tabuuil, Cunmemux, aHopeamux, Opeanuk Moddaiap,
3axapau &a paduedkmué moddanap, buonozux, mubbui e zeoaozux ofwexmaap. Cunu-
KAMAAP, MeMUInap, KomuiMaaap, MEemaummMIacap, 2asndp. ACOCuit 3KOAGeUK 06hexm-
aap. Cya, yago, mynpox, 03w uoddarap. Hamynanine eaxonamauauzy, HOMYNG, oHaAu?
oBvekmu 6a cxemacu. Ypmaua zomozen ga 2emepozen namyna onuus. Kammuk, cyiox sa
203CUMOH MOOJQAAPAIAH HAMYHAAAD OAUW, GYHOA WAGMUAGOUCAH KYPUAMARAP, YCYARUD,
Hamynanapuu Oupramnu wweraid sa cakaawe, Moddanu ananuzza maépagud, maxMmunui
CHHGLAAAR, MOOOAHU aHeties YUy KyAai wakaza aitranmupins. Moddanune apyeuananzu-
HU CUHAW 80 IPUADUSAN YOAAIME PIKAIUIE YOVARIPE, Oy RApaéndd Mooda ugaocranu-
HHALHE  OAOUHK  OARIe.  ARQAU3  Kuaudaduzan  MoC0anunz  mapkubin 6a  QHOTHIHUHE
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Maxcaduaa Kypd aH@atd VOYAW 8Q CXEMACHHU MANIAUE. AHOP2UHUK 68U OP2UHLK Moodaaap
AMOMAAPL, WOHAGPDU 60 MOAECKYIUAAPDUNIL KUMEBULL GRANG-OY ARG, CUCMEMAMUK 8d dusu-

Kaguti  ardadd  KWAHL.  ANGIUSHUNZ - MUKDOKPUCHUAROCKONUK,  IMOMUH,  KyKyiadpHi
UKQAdW 8a HBOWKA YOYARADU.

3.1. Ananu3 obpekTnapu. MHcoH arpod-tesapartun ypab oira
Gapua MOLANApP, KHCMIAp, TUPHK Ba YIMK OJlaM aHATATHK KHMCa
TAXIUT OBBEKTIAPM XMCOBNaHAM, YIapHM KUMEBUI, 1€0JIOIMK, OHOJIO-
ruK, THOOMI, TaOuHii, CYHDbHH, CUHTCTHK, CAHO4T Bd Hiad dukapHil
ofbCKTApUIa, MOIJUIAPHUAN Tabuartn OYiuva aHOpranuk Ba OpraHuk
OBBEKTIIApra, MeT4lslAp, KOTHWMAIAP, PallOdKTUB Ba 3aXapiiv MOMiatap-
ra, MeravMaciap, rayiap, arpod-MyxutT oObeKTiIapura (Cys, XaBo, Ty-
IPOK, O3MK-OBKAT MOfalap Ba GOLIK&iapra) aXxpatuii MyMKHH.

3.2. Bakogariu Bamyna. Xap Xaujai oOBEKTHM TEKLIMPHII
yUuyH, 9HT 4BBa1O, yHZaH Tapkubu ywly obbekTra Moc OyiaraH Hamytia
ofa GWIMI 3ApYP. Y TKASHIAUMIAH AHATH3HUHT HATHXACH TCKLIMPHIL
VIyH HaMyHaHHHE KaHY@IMK  TYEPH  OJIMHTaHHTa bormk. Hamyna
KAHYAIHMK TYEPH OfIMHIaH OYJica, aHaiu3 HaTHXKaCH IUyHYd TYFPU Bd UK
6yuand. Arap HamyHa OOBEKTHH Xap KUXATAaH TYiia ake 9TTHPA ONCa,
GyHpait  HaMyHara GaKOAGMUI  HAMYHA  NCHHAALM. Anam3  o6beKTH
KATTHK, CYIOK Ba rai Xolamlapia OYynuum MyMKHH. OOBCKTHMII arperar
XONIaTH, TabMaTH, HapXH Ba MUAKIOpHIa Kypa HaMyHa OJHII Typinta
6ysam. ByHjad Tauikapu aHaM3MaH Kysia TYTWATaH Makcal sa Oytop-
TMAUMHUHT Talabnra KapaG xam HaMyHa omuul dapkjanain. Opatia Ba-
KOJIATIH HaMyHa — yprada HamyHa Xucobnanaid. TeKWHpHIL yuyH Ojid-
HaMlaH HaMyHA TCKUIMPHUI YCyliM Ba cXeMmachra Xam GomiHK. Xap
KaHJai TEKIUMPHII YCYIM Y3UHUHD XYCYCHST/IApHMIa 9ra, LIYHHHI ydyH
XaM TeKIupHul ycynu ¢akar HAMyHna ojuiin Oesirunal KONMaclan, ana-
U3 CXEMacHHM XaM Oenruiiadaiv. AHaIM3 CXeMacu 3Ca OJIMHaIUraH Ha-
MYHaHWHI arperar XOJIaTH, XOCCWIapH Ba aHAIM3 YCYTHHWHT HMKOHHATIA-
pura Gork, (2.3-6amn). VpTada HaMyHa OHLI TEKIIMPUAAIMIAH MOJUa-
HY CHMHYMKIA6 Kapa® yukuujian Ooumanaid. TexminpHINHRAL TypH, YCy-
M Ba MakcaqMiat Keau® uukub, MOl aHIM3Ta TalCpnaHalu. AHaM3-
HMHI IOTYFW MOUIAHMHI QHAIM3IA KAHYAIMK TYFPU TaHCPIAHTAHIMIHEG
GoruK. Omarhna, aNaIu3H{ TYIMK aMaira OLMPHHE Y4yH TEKIIMpHIladu-
raH OOBLEKTHHUHI O3rMHAcH eTapid. AHanW3 HATHXACHAA TEKLUIHpHIIa/Hral
OBBEKTHUHI ypTaya TapkubGH aHMKIaHauy, OyHMHI y4yH yprada HamyHa
oNMNAIA. Ypmana namyHa — KAMEBHH Tapkubu, TapkuOMi KHCMIIAPHWHE
obbeKTIa TAKCHMIAHHMILA Ba XOcCcanapu OWgad TeKlIHpHIauurad oObekT-
Fa TYFPU KEJa{uran, adaivs ydyH CTapid MHKIOpAarH  MOMIQIMP. Mou-
JAHM aHAIM3Ta Tallépiaraial CYHr yHu aHalu3 KWV KUPUHTaANIIAp.

3.3, AHaIH3 y4yH HAMYHa OJMII aHATU3HMHI MAKCalH Bd 06b-
eKTHHHT arperar XonaTura Kypa Typauda 6ynauu. OCbexrHuHr TapKHOUTa
KMpaIMIaH MOJJIA, ATOM, aTOMJIAP FypyX/apu (MoH, YyHKLHOHAIL TYPYX)
Ba GOLIKATAPHHMHI cH(pAT Ba MUKIOPUE TapKHOMHH aHMKJIALI TaNnab THI-
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IaHNa, Kammuk TCKIUPWIAUHTaH HaMyHa (OOBEKT) OMJAMH CHUHUYMKIIab
Kapab uMKWA@M, CYHT  yHMHI  Tacopudil  HYKTIapuiaH — MYailsiH
MHKIOPIArH MOANA NAapMalal oivHa M. AXpaTHO OJIMHIAH HAMYHa, 3apyp
Gyiaca, Maxcyc XOBOHUYWIApua EKM TCIMPMOMIApHA 3apypuit Yidamrada
Madlanadaum. Mola Maxcye snakiap €puamMuua 31aHub, YHUHT 3apypHil
Yidamin  KMCMMaad  Ypraua  HaMyHa  onvH@M.  Mognatap  Typau
KATTUKIMKKA 3ra  O¥nraHu  yuynl yuuur ©OMp KMCMM  YaHl  XOau/a
HYKOTHIMLIM XaM MYMKHH. BYHUHr oMW onvim ydyH WMpHMK 3appaua-
Jidp MaM[afapuiaH aXpaTwinb, wioxuiua MailpanaHai. Yprasa namyHa
OMULD  YYYH QXpAaTWIraH YAyl acTOMAMII apanaliTMpuiud, [oupa €KM
KbalpaT IaKJIWUa Maxcye uiuailapta OMp XMl KaIMHIMKId EHIIaii Ba
TCHT TYpT OYnakka OYynuHauu. TeHr Karnamim EHwimran sa TYpT O¥nakka
OynuHran o6LeKTAaH Kapama-KApiin TOMOHJIAPH aXpaTHG OInHaaM. Hly
Tap3jlarM amajl 3apypuH TOPTHMIH HaMyHa KOJIMaryH4a J{aBOM 3TTHPMJIa-
M. BYHIA Xap lal OAUMHIMCHIAH KHYMK EKM 10TIKA KATAaMIM KBajpar
CKH joupanapiad coinananainmap (3.1-un3ma).

[
60, 0,0 lo-n-n"]
A b
——
C
d
3.1-amama. Karruk o6 BEKTIAPAAH YPTayd HaMyHd oL

a,b - MeTalTapiad NapManald Hamyna ojluL; ¢ - MUXCYC LWARJIa HaMyHaHK ERuul;
d - Tenr Efunran HaMyHaHy Tenr 6ynuaknapra 6ymwir.

Arap TeKIUMpUNAAMIaH MOoMla CyroKkauk OVica, YHHHT T'OMOICH
CKW Terepored  (hasaiy 9KaHIMrMra Kapad, HamyHa onuul hapKTaHad.
CyiloK HaMyHa ONMII  CTAUMOHAD CYIOKJIMK KM KyBypua OKASTraH
CYIOKIHKIAH TyplauYa OJIMHaAH. OKa€rraH CYIOK/IMKIaH MYAHsH BAaKT opa-
JIMFH Ba TYPNHM KOWIAPUAH, TYPIH YyKYpJMKiapjlad onuuamu. CrauuoHap
CYKOKJIMK ¥3ap0 apanaulyBdyan OVica, YHH apalallTHPraHfaHl CYHT 3apyp
XAKMITA MHKJIODH OJHHHMIIH MYMKUN. Arap y ¥3apo apanaliMaijurad
Oyiica, CYOKIMK THHUKJIADFAniaH cynr yHHHT TeHr YYKYp/IRKI1apHiaH
Telr MAKIOpJIapla Maxcyc Oamomempap €pllaMHId HaMyHa OJMIMHANU Ba
OJMHIAH Gapya HaMyHanap Kywuinb, MasKyp aMmal 3apyp MHKIOPIH MOJ-
I& OJIMHMaryH4a JaBoM OTIMpUIadn. Arap TeKINMpWIAUMIad MOjla 2da3
Oyilca, HAMYHaHH Maxcyc I'a3 [TMIETKACH EplaMHuia TYFPMUAH TYFPH OJIMLI
MyMKHH. OQJIMHAAMIaH Ta3HUHT 9PHTMANA SPUMACIIHIMHA TAbMMHJIA Y4yH
WIMUL (123 TIHIeTKACH, I'a30MEeTp) HaTpHH XINOPHAHHHT TYHHHIAH pHTMa-
CH Owian TYnuupHurad 6¥nuinM Kepak. AfpuM XxolUlapia, HaMyHa OJIHID-
JAl OJUIMH Ta3IapHU apanalliTHPHIUTa TYFPH KelJaiu.
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AHaMy yuyH 3apyp OVsraH HaMyHa MUKJIOPH OOBEKTHMHI TypHTa
Kapah® 1ypsanua Oynanu. Karruk, MOJIATAPUAH B0t HAMYHA 1e0 aTaiajiv-
ran OMpaMun HaMmyHa OUp Heya KMaorpamm (pyuaiap yuyn 500-1000 ke)
OVnumm Mymkun. JTaGopatopust HaMyHacH anda Kam 6ynub, ogatia, na-
BOPATOPUA AHWINII4PH YUYH KYMH OWnaH | k2 HaMyHa OJIMHAON. AHAIM3
YYYH OJMHQIMIAH HAMYHa MacCacM HaMyHaA 3appavdallapMHHHT riaamura
Oornuk Oynanu. 3appauanap Kanua KUUuK OYNica, HAMyHa MaccacH LyHYA
KaM OyiaM. Bakonatny HaMyHaHHHT Takpubuil Maccacunu Puuepnc-
Yeuyor opmyrmacuuan oitnanannb xucobnam MyMKHH:

m=kd*

Oy epla m - BAKOJMATIM HAMYHA MACCACH, KI; d — 3appPavaldpHHHI SHI
Karra guamerpu, wMmm; & — 0,02-1 opanurujard KHHMATIapHH OJYBUH
IMIIMPHK Koa(hPHUHEHT. AHMKPOK XucoOnauuiap yuyn Kynuuua bege-
nerrd-fnxnep dopmynacunan doigaianunany:

s, P,pN
Oy epida @ — HAMyHaHHHT ONTHMANl MACCACH, 2, §, — HAMYHd OIWII XaTo-
CHHH aKC STTUPyMIaH HUCOMit cranyapr uerttawnw;, P, - tapkubupa

AHAKJIAHAJMIaH A MOpta OYiiraH TeKLUMPUIAUUTaH (pasaHuHr ynyinu; o
Ba p, — TapkuOnia aHUKNaHajurad A mopta Gyiarad MarepHaTHHHAT aHa-
M3 KWIMHagdrad oObekt Ba dazaparv swwmry, 2/cm’; N - JMaMeTpu
BHI' KaTTa OYIrad TErduiaM 3HYIHKKa 91a 3appavyajapHuHr 1 2 marepuai-
Jlary COHM.

AXpatuO oJIMHTaH HaMyHa Y4 O¥Jakka OViMAuO, yuunr 6up
KMCMH TaxMHHHUI CMHALLUIAD YYYH, MKKUHYM KMCMH QHUTH3HUHI Y31 yuyH
HIUtaTWIany. HaMyHaHHHT yuMHUM KMCMM 3Ca, Xap B3XTHMOJITA KAPUIM
apOMTpaX aHaiu3 yuyH cakgab kyiwimmn xepak. Tekwmpuul ydyH
OJIMHIaH Mojla KaH4ya Kyn Oysica, HaMyHa LIYHYA BaKOJATAH, OJIMHIAH
HAaTMXa 3Ca WyHYa vinoHwId O¥naau. Mopna Mmaijanandil Ba HamyHa
OJIMII BAKTHJMA KHCMaH HMGAOCHaHMIIH Ba HYKoTHIMIuM MyMKMH. Bynap
YMYMUH XaTOHH KYMalTUpain. YMyMHil Xaro KaM MUKIODAH MOAIATAPHH
aHaIN3  KWIKMLILa  Xarrta Oymaum. OfuMHraH HamyHa HapXoid  adains
KWwiMHMaca, uguocitanyil Ba HYKOTHIWIAPHHHI OJUUBH  ONraH Xosjla
CakJIaHUIIK MYMKHH. Te3s mapyananagMran, 6ekapop oGbexiiapuan OJUH-
4l HAMYHA MYMKHH Kajap Te3s aHaIu3 KWIMHMINM Kepak.

Xap KaH/lail aHaIM3 KaMHJa MKXH GOCKMY/(#, aKCapuUsaT XoIUiapia
aca yu Oockuuna yrkazunmand. JlacTaBBan TAXMMHME cuHauwiap, cyHrpa
aHanns YrKasuiaay. OObexT Tapkubuia aHUKNaHAOUran TapKHOMH KIUCM
KaM O¥/ca, KOHLEHTpIAll aMaltapH Oaxapuiand. AHaMsla XaldKuT
Oepapuran Mojylanap 3ca aXpaTWIMILHK 3apyp O¥IM6 KONMIIKH MYMKUH.
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3.4. TaxmMuumil cuHAWAZD. AHUIM3 BAKTHAA AHANH3 OGbeKTHIA
TYpIM PEAKTHUBIAPHM KYLIHAIN OKHOaTHla YHHHT TapKuOM §3rapHIIn MYM-
kut. LIyHHHT yayH, our aBBal0, aHwIM3 JaBOMUIA KYILUMIHLIK MYMKHH
Oyiran MoOHAap, MoOMIANAP, OKCWUIOBYM Ba KaHTapyBumiap, Ooiuka Tap-
KHOMIE KMCMIAPHUHET Gopmuri rekuupu® Kypunajim. TaxMuHRi cupaw-
Jrap, KYUMHYA, KYRMEZarWiapHu Vi pudra ostagu.  Moodanunez maxy
KYpuHWiuw: Palrd, arperaT Xonarty Ba XHjM 4COCHIA TYpi o xy-
flocanap KWIMHHLA MYMKMH. Macawian, muc (1) 6upukManapi Xagopanr—
KVK, HUKEJIb OUPUKMANAPH OY UM, KOOainT OUpUKMATApU  ITYIITH,
xpom (IlI) Oupukmanapu TVK swmin Ba X K. 6¥nrammru yayH OyHmai
PallIap acocula TEIMUUIH XYIOCAUIAPHH KHJIHLI MYMKHH. AHpHM MOJia-
JIdp, KYMIIALAH, aupUM HOUNAP paHecu3 aaaueaHu TYPIH XHil paHIlapra
Oysitan. Macanan, HaTpuil paHICHM3 wIAHTAHM CapuK, Kainii — GuHadiia,
KAIbUMA - FUIITCHMOH KM3UJ1, CTPOHIMMI - KUPMU3M KM3W/I, GapHil suusi-
capuk, OOp, MMC, BUCMYT - SilWI, KYPFOIIMH, Kalaif, CYpbMd, MHLUBSIK —
o1 KYK panrra 6yaiinn. ByHuah panmiapuuur naino OVnuuIM aHaIHTHKKa
TCIMUITH XYTOCAHW KWIMW YYyH Cpiaam Gepanu. Bypanune panzau map-
6APUOAAPUHIL 0N ACOCHIA XAM TCIMIWIH XYI0CaIap KWIMHAM, Texumy-
PHJIAIMIAH MOIJA [UIATHHA CUMU y4Hild HaIpHi TeTpabopar €KUM HaTpuii-
amMmormit - tiupodocdar OGumaH  KUMPWITAHIL, OBBEKT TApKUOMHarn
MOJULArd XOC PAHIIH "MapBapwuiap” xocusn 6ynaum. Bypa MapBapHjuUlapu-
HUHT paHIY WTAHI4HWUHI OKCHWUIOBYH €KM KAHTapyBuH KaTlamyapH ydyH
Xap xw1 6ynamu (3.1-xanpan).

3. 1-x)adean
Aitpum anemeniap 6ypa MapBapHUIapHHHHT patrm
HaemMeHT OKcHWIOBYH aiaHrd Kafitapypun atamnra
Hukens KHaun-KyHrup banapura-xyurup
KobansT Kyx Tyx Kyx
Temup K yHrup-sainmn Shumn
Maprauer Bunaduua Panrcus
Xpom 3yMpag-aumn Capuk s1mi
M Kk KH3WI-KYHFHD

AJTaHIaHHE  CHPTKM KHCMHM  OKCWAJIOBUM, HYKM KHCMH  ca
KalTapysun Oynaun. Mabnymkn, 6ypa MapBApWAIADHHUHI PAHIHU  YHH
O/MMUI  LIAPOUTHIE, KYMIIdlaH, Xapopar, KOHUCHTpaLus Ba GolKalapra
Gormk 6¥nanm. HlyHuur yayn xam 6ypa MAPBAPUUIAPH dCOCHIA AHMK
Xyjlocanap KHIHU MYMKHH O¥nMacana, yHian GoinaiaHiill MyMKHH.

TexmMpunaguran Momla UMK Hail €KM MCCHK/IMKKA YHIAMIIN
npobnpKala KM3MPWICa (KU30UPUU HAIUOA UCUMuuL), MOJLA TYJIHK, EKH
KHCMaH XaHJamuiy €Xyil MYIITaKO Xaifj[aIMaciiiy MyMKHH, Arap Mopia-
HUHE OMP KHCMH Xalfaica, y KHCMAH ydyBUall, KHCMaH YaOMailuran Moj-
dwlapiad  ubopat, leraH Xyaocara KeJAMIl MyMKHH. Mouia Y4yBUaH
GYiiMaca, yHUHE TapKubuia cHMOD, aMMOHUIl, KapGonar, OPrdHHK Ba 37c-
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3JIEMCHT OPIaHUK OUPMKMWwIAp HYKJIMIU XAKHMUA XYJIO0Ca KHJIMII MYMKHH.
Mojyia ydyB4yaH ©OVica, y XOCW1 KMATaH cyOaumamiuir paHiv (3.2-
Kalusas) OViluya TerdilM XyJIOCAIAPHU KWIMLT MYMKHH.

Texmudpunauran obwekTra cyiormupunearn (2 N) (3.3-xaisan)
Ba KOHYeHmpaan2ad (3.4-XaaBal) cyasgam Kucaoma TAbCHP STTHPHITAH-
JA TYPIM XWI a3, XUl Ba Oowmka OeJirMiapHu Ky3atuul MyMKUH. by 6¢i-
ridp Xam TerMHUIH XyJIocanap KWIKILra €puaM Oepaiu.

3.2-xadeun
Cybnumar padry OMnan moananap tabuary opacHaarn DOFXBKIHK

CybmuMmat panru O6nexT Tapkubu

Ok AMMOHHIH Ty31apH, ¢MMOO XJI0pHA, cUMOB OpOMMA, MUILLIK
Bd CypbMa OKCH1apH

Capuk Crmob pa MUIUBIK CyAbdHITapH, cMMOb HopMil

Kynpanr €xn Kopa Oprasvx GupHKMaiap, aiipuM Hoguiiap

Arap TEeKLIMpWIAIMIaH MO@ KaTTHK O¥nca, yHU aHuKjai
YCYJHHHHI HMMKOHMSTIIApM acOCHjla 3puUTMara YTKa3ull Kepak Oynuim
MYMKHMH. ByHila YHUHY spumyguunapeza myHocadamu yprauwiaiu.

3.3-wadean
Cytonmupiiran cy1par KHCH0T2 TAbCHPH ACOCHIA CHHAIN

Apanaiyu Bearicu Manxyl
O, XMCH3 ra3 Kap6onarnap, siepokcugiap
50, EHa8ImaH ofTHHIYIYPT XHIH Cyibdutiaap, THOCYilbGaTaap
H.S flanarga TyxyM XHiH Cynbdmiiap
HCN AqunK Hod0M XHIH Huanumnap
NO, KYyH¥up paHr ras Hutpynriap
Cl, Swmn, y3ura xoc XUIH ras I'nnoxnoputiap

MopiaHu 3puTMara YTKasHll YdyH, aBBalo, YHHHT CYBAd 3pPYB-
yaHadry texkmupud kypwiaad. Mojjga cyBga spuMaca, yHH CHpKa, XJ10-
PO, CYKNITUPHJIFAH HUTPAT KUCIOTAIapia SpHTHULI YOopaiapH KYpuiaiu.
Arap Mowla Oupopra KuCHOTala XdaM  3pUMaca, YHHHI dMMHaK,
MIIKOpJIap, OPraHUK 3»pUTYBYMIapra MyHocabard Tekumpuwiagu. Moja
CHHaJraH 3pUTYBUWIapLaH OMpopTacHia 3pyca, YHH U1y SPUTYBUMIA 3PH-
MO, aHanusra Tai€pnaiuunap. Arap Molla CHHAITAH 3PUTYBYWIAPHHHT
OvpopTacHlla XaM 3pUMaca, YHH KeTMa-KeT alipuM SpHUTYBUWIApAA 3pU-
THO, aloXuaa TEeKIUWPHIL YYyH oJMO Kysuunap. Arap MoJaa KeTMa-KeT
CHH&IraHAa Xam ospumaca, OoluKa MOoAlalap TabCHPWIAH DPHIIHTAH
XOJ1aTra aljanTipuiamy (3.5 sa 3.6-6anunap).

Arap TeKIUMpHAQIHMTaH MOMA CYIOKJIUK ©O¥iica éKku cyBua spH-
Tiirad Oyica, yHUHr pH KuiliMati YHUBCpPCA HHUMKATODP KOFO3W €KU pH-
mMeTp EppamMula  aHuKIauayM.  IJpummanune  pH  guimamu  6Yitnua
KyHMJary XyHMocaTapHH KMIHII MYMKWH: Kvuau xucromanu mvyuma
Kapbosar, THOCYNIbdAT, CynbUT, CYIbdHE, HHTPHT KHCIOTARap Ba yaap-
HUHT Ty3napd 6ynmaiiam, yynku ynap 6yHuall MyXHTAa napuyanannt® Kera-
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uu. Llynusriex, Oyhjail MyXHTaa MIKOpUHH Ba HHIIKOPUH-€p MeTarulapy-
HUHL dleTaT, 6opar, CWIMKAT, IMHOXJI0pUT, ocdar, APCCHATIAPM XaM
Oynmanun.  Kyucus xucaomanu myxumna Gydep apalaiMaiap, WILKOPHT
BA WIUKOPUH-CP METWLTAPUHUAHI Ty3lapd OVAHILN MyMKHH. Hwopuit
MYYUMA KYUCH3 acocsiap Ba KYWIH KUCIOTAIEpIad XocHi OYaraH Tysnap
OyiMainu.

3.4-xa08an
Konueu*rpnam‘aﬂ cyapar Kucuora TABCHPH ACOCHA CHHaI

AXpataii _ bBenrucu Masxya
HCI, Cl, Awni raz Xnopuuap
CrO,Cl, Kusuil-KyHFup raz Cr,0,5+CrO > +CI
SO, EHa€Tran oaTUHIYIYpT Xuum Pouanmgnap
CO+CO, XHdcns ras Okcaiatnap
Clo, Capuk, paHiiay ras Xi1opataap
HBr+Br, CapHK-KyHFHp ra3 bpoMuatap
1 Bunadwa 6y Hoauap
NO, Kynrnp ras Hurparaap
0, XulicHs ras Tlepokcwnap, oxeuiap
HF YuyByaH raz @Toputap, hTOPCHIHKaTIap

Okcudnosuu 6a xammapysuwiapnu monuw. AHATH3 NaBOMMIA
TCKINUPHIIALHTA  9PUTMATAId  OKCHIUIOBYM €KW KAHTapyBuwiap Typiu
PEAKTHBIAP TAbCHPMIAH ¥3 OKCHMWIAHMLL NaPaKacHHH  Y3rapTApHILH
MYMKUH. IIYHUHI yayH anamisHH GOULIAHIIAH OJUMH  YIApHUHT bop-
HYKJIMIY TeKIDUPHO KYpHitaiu. OKcHwtoBunnapHuHr GOPIUIMHR aHUK/TALI
YUYH 9puTMara KaMil WOmHA Ba Cyns(aT KHCIOTZ SPUTMANAPH apaliaii-
MacH KYIIMITaAH. Arap TEKUIMPHJIANMIAH 3PATMA TapKHOUA OKCHUTORYH
Moula 6yica, spUTMa HOUHWHT KYHFUP paHIura Oysutanu:

Ox+KJ+H,S50,—J,+K,SO,+...

KalitapyBunnapuuur GOpIMIHHM anMK/Iall ydyH IPUTMATd KanHit
IEPMAHTaHAT Ba CYMb(aT KHUCAOTANAD 9PUTMANAPH KYUIHITIALM. Arap Tek-
WHPWIATHTaH SpUTMala KalTapysudiap OYnca, KaiMil NepMaHraHaTHUHT
Ounagua pasrs Hykonaau:

Red+KMnO,+H,80,-»MnSO,+K,SO,+H,0+...

3.5. TeKmMpunaguran MOJIAHH 3PHTHIN. AHAIHTHK KMMEna
KY/UTAHHAQUNIaH alpUM  yCylulap (CTICKTPOCKONMS  Ba SUPOPHIHK ABHI
YCYJUIADHHHT KYPUHULUIAPH) MOJMaHH KATTHK XoJiHa Tekuupagu. Jlekun
KYITYHIMK  yCyJUlapia MOMLIA DPUTMAldp XONMua TeKIUMpHIagn. BunoGa-
PHH, MOJIaHN SpPYBUAH XONATra YTKa3kLl YuyH y OUpOp SpUTYBYMLa IpH-
TWIAMH. ByHjal apuTyBYHIap KATOPHTA CyB, OPraHuK IPUTYBUWIAP, KH-
C/IOT&1ap, HIIKOPNAp Ba OOIUKA CYIOKIMKIAD KHPHTHIMHIM MYMKHH. Arap
TEKLUINUPHULI CYBArd 9pUTMala YTKasdlauuran Oyaca, MOIJaHH CyBUa &xu
CYB/IM SpHTMAlap/la 9PUTHLI Makcajra Mysodmk. Mouianu sputvin yayH
TAHIANANUIaH SPUTYBYM YHH OCOH, Te3 Ba TY/HK SPUTHUIH Kepak. AHpuM



XOJLapjAa MOWIAHWHT 3PYBYAHIIMTHHI OLIUMPHII YYYH CYBrda O3pOK KHCIOTd
€KMW OpralvK 3pHTYBUM, HIIKOP CHHIapwiIap KYuWiaid, Oy HIHM aHya
OCOHNAUWITHPAIK. AMMOHHH, MINKOPHH METAUIAPHUHT KYInab aHOPraHuk
TY3JIapH, MardHUHHHI FIONCHHAIApH, HUTpaT, CYnbgaT Ba aucTaT/IapH,
KIBLHH, CTPOHUMH Ba OapUIHHHI HMTPAT, XJIOPHI Ba aUeTaTiiapH, opra-
HUK KHCIIOTalaparur Kyiurab Tysapd, aMUHJIGPHUHI PUAPOIaIOICHMIA-
Py, dAMHUHOKHCIOTANAP, YIVIEBoMIap Ba KaTop OOLIKA MOMIANAp CyBUa dX-
WM 9puian. OPraHuk MOJJallap, acocaH, TYpJIM XW/ OPIaHUK 3PHTYBYM-
Jtapia IpuTHIiaM. MoulaJTapHUHT 3pYyBHAHJIMIM YMYMME XO0J1a ylapiaiu
Ba PHTYBUMNADIArd KUMEBHH OOFTaHULIHHHT TabWatnra Gornuk. How sa
KywId Kyrbim KoBaleHT OOFTaHMUIIM MOMIatap cyBua spuian. KyrGeus
KOBIECHT OOFIAHUILAM MOJlanap KOBWICHT OOFTAHMLIM SPUTYBUMSIApAA
spudgd. Kymmab musepan MojianapHy KHCIOTalapia SpHTULITA TYFPH
Kejaud. AUPHM XOJulapila KU3JMPHII 3apypatd Oyauinu MymkuH. Kuitnn
HPUHUMIAH MOJAATAPHH 3PUTHILLIA KUCIOTalap apalalliMacH €KH KMCIo-
TIAPHHHT BOAOPOA NEPOKCHI Ba OomKa Mogaanap OwiaH apasaliMalapH
XaM SXUIM HaTHXantap OepMiIM MYMKHH. 3.5-XaJBaiga KUCJAOTATap Ba
yiap aipuM apalalUMaTIApUHMHT MOJUIAIAPHH SPHTUILAA KYJUI4HUIIAILUTA
Muco/UTap Kearupuirad. Mojyiany spuTHIl BaKrupa couup Gyaguran
Gapua ysrapunwnap Kysatub, €3u6 GOpHIMIIH Kepak. Arap MOMILA 9PHTYB-
4yuapian OMpoprackla XaM 3pUMaca, YHIAa KUMEBUH MuuioB Gepunub,
CYHT 2pYBYaH XONMATra YTxkasunauu. Tysnap OJAMH CYBMd, CyBid 3pHUMaca
KUCTIoTanapia opuTHIagd. Arap Ty3HHHI OHMp KHMCMM CYBla, KOJIAHH KH-
ClOTala spHca, Xap OUp spHTMa ATOXMlla TEKUIHpUNaum. Arap Ty3 KHCIO-
Tajla XdM 3pUMaca, yHra KHMEBMH HUoB Ocpusiain. Meramtap (MInKopui
Ba MIUKOPHHA-€p MeTaUlapuial TallKapy) KHCI0Ta EKH HIKOPJIAPHMHT
IPUTMANIAPH/IA SPHTWIMLIM MYMKHH.

3.5-kadean
MonnanapHn 3pHTHIN y9yH MIUIATHIATHIAH KHCIOTARAP
Kuciora OputHiaguran ob6uexT AHDUM H30XI1ap
HC Metainap, MeTant oKcH1apy, Kapbo- Kusiumpranjaa xucnora yund
HaTJlap, oxkcanariap, TeMHp pydalapH KeTaH
Kpemuuii SiF, xonuua wakub
HF CwmkaTtiap, CHIMKATAH XHHCIAP, keragd. Oprukya HF xaiakur
MHHEpaLIap, LKA, CONO1 6epanu, yrwu H,S0, 6uinan
KH3AMPHE AVKOTHIN MYMKHH
HNO, Au, Pt, Cr, Al ian 6owKa Merauiap,
(KoH) KOTHLIM2.1ap, cynpHNIAp, apceHHT-
aap, alipHM opraduk OMpHKManap
HF+HNO, Boasdpam, Monubuen, uHpKoHHi PTOPHIIH KOMITIEKCTAp XOCHI
KOTHIUMANAPH, CHIMKATIap 6ynaam
H, S0, (KoHL) Sb, Sn, MeTa1 OKCHAIAPH, apCeHH- Llvina uaMuiap eMUpHANULLIN
T ! Jiap, theppoTHTaH Ba X.K. MYMKHH

MeTtaiap OMIMH CYIJITHPHWIrad XJIOPHA Ba CyNIbhar KHCIOTa-
nappa, CYHr KOHUEHTPJIAHTAH Cy/Ibhar, CYIJITUPUITal Ba KelMH KoHLeH-
TPJIAHTAH HHUTPAT KUC/IOTAla, yjlapila XaM 3pHMaca, KOHLEHTpJaHIal HHT-
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paT Ba XJIOpMI KHCNOTalapHuHi (3:1) apanaiimacuia (3ap CyBH) 3pHTH-
NajM. MeTtannapim SpuTUI JaBoMujia copup Oynaérran Oapya ysrapuul-
nap, axpamvb UYMKACTraH rasmap Ky3atud (IOKOpHMIard Kalupaulapra
kapaur) Gopunamu. Tapkubuia cypbma, Kaiaif, MHMIBSIK, Gocdop, Bobd-
paM, ONITUHTYTYPT CHHrapwilap OY/raf KOTHIUMalap HUTPAT Ba Mepxiopar
KHCIOTANAp apalaliMacHja SpUTHITANia TeTHUIM  KHCIoTalap XOCHI
6Ynud, yykMara TyIIHINH MYMKHH.
Sn+4HNO,— | H,SnO,+4NO,+H,0,
8As+5SHCIO,+12H,0—8H;AsO +5HCL

MeTannapHUHI CYB Ba KMCHOTanap OWial TahCHPJIAILYBHHU Yap-
HUHI'  HOPM&I  OKCHAJAHHUI-KaHTapWIMIl  IOTCHUMALIapH  aCOCHAA
Gaxomnall MyYMKHH. MeTanHuNT HOPMall OKCHUIAHHMLI-KaHTapHIuLl HOTEH-
M4ANH KaHya KMUMK Oyfaca, MeTaml myHua ocod apuiay. Kyiinnaru 3.6-
KalBadJd aHpUM METAUIAPHWUHT HOPMAT OKCHIJIAHMII-KAHTapUIMIL [10-
TCHUHALIAPY  KeATHpUATaH. 3.0-Xajpaljald KHHMalapiad 3HI KUYMIH
KaTBIMira TYFPH Kelald, Y XatTo cysia XaM spuiji. [loreHuManHuur
opTa GopuLIH GWiaH MeTaUIapHUHI' CYBJA 3pYBYAHIMIM Kamaiub Gopany.
BHI KATTd HOTEHUH@T ONTUHIA TYFPU Kejlagy, Y XaTTo KOHUCHTpJIaH-
raH cynbhaT Ba HHTpal KHCIOTAapId XaM SpUMaiiM, YHH ¢akar 3ap
CYBUIAIMHA 3PUTHIL MYMKHH.

3.6-xadea
AMpPHM METALUIAPHHHT HOPMAN OKCPEA NOTEHIHMAUIAPH
Merann Ca Zn Fe Sn Cu Hg Au
E.D -2,87 -0,76 -0,44 -0,14 +0,34 +0,91 | +1.68

Pyx, allIOMEHMI CUHIApH MeTaUlap, KpeMHUH Ba Golika aipum
METALUIMACHAD HINKOPJIAP SPUTMATAPMUA BPUTHIMIIA MyMKHH. Momna-
JAPHH SPHTHLI BaKTHia YIap SPUTYBYM, KHCIOTa Ba X.K. TApKMOMjaru
MOALATAp XHCOOUTa KMcMaH MGIIOCTaHUUIM MYMKWH.

3.6. Kuiinu spuiiaras MOARJIAPHH 3pYBYaH X0JaTra yrKa-
3WIN. Arap TEKIUMpPWIA{MraH MOJUld CyBia, KMci0Ta €KH HMIIKOp/apla
aphMaca, y KyHHLary ycy/uiapigan OMpH EpllaMula spyBYaH XoJlatra yrKa-
3UANRHIM MYMKHEH. By yey/urapian OUpM Komuiumanap XOCun Kuiuipup.

AHOPraHUK  MOLUATapHM  aHaiu3  KWIMLL  y4yH  ylapra
CYIOKJIAHTHPYBIH  Momlanap kyum6, 300-1000°C xapoparga Gup Heda
MUHYT EKH coal Ku3Mpuiaud. Dysga KAHAH SPHULMIAH MOMLATAp OCOll
3pUlIMIal WakKiara ytand. Bynpail Maxcayla KHMCIOTaIM, HUWKOPHH, OK-
CHAJIOBYMUIIH CYIOKJIAaHTUPYBUHIIAD WLLJIATHIIALH. Kucnoraiu
CYIOKJIAHTHPYBUMAap cudaruiia KaMi nupocyibgar, KalMd Truapocynib-
dar Ba GOUIKwiapHM UIIAATHIN MYMKHH. CYOKIaHTHPYBYM TAbCHpH Ha-
THXa)la XocuNl O¥iaran cymbgar Ba OomKa MOMAANAp XaTro CyBHd XdM
spuiiin. MITKOpHE Ba OKCHIVIOBYWIM CYIOKTAHTHDYBUMIAp cHdariia Ha-
Tpuit  kapGouar, wsarpuil  Terpabopar, HaTpHH TMJIPOKCHI, ylapra
KYWHALAaH KanHi €KW HaTPUH HWTPAT, KIMH XJI0paT, HaTpH MEpPOKCHI
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Bd

omKanap

HLUJTATHIAH .

3. 7-Kausaia  Oabsm

CYIOKTMAHTHPYBUH alpUM MOULULAD KCJITHPHIIIGH.

TexmmMpHLI 00LeKTIAPHHU CYIOKIAHTHPHIILTA
HHVIATHIAKMIAH MOARanap

HAMYHaLapHH

3. 7-madsan

C 1aHT "YIOK,1d Wrenb MuTe-
YIOKNGHTHpYBH | CY10KA HT”p,l,“,“ CyioKIaHTHPHAAAMTaH MO T .
Mo/yia xapopary, "C PHAIH
N,CO, 853 Cumikatiap, Cya."lllz:ic[t;amap, pocdput- Mnatina
K,CO, 903 Cunnkataap, cynsdariap, gocdar- Tl tarisa
aap
Na,CO;+K,CO; 712 Cuwmikar.1ap, CyjllZ([ii)aTRap » pocdpar- Miratuna
Anromociukariap, Al Zr, Sn, Ta,
*: aln’1ia ) .
Na,B,0, 1000-1 100 Nb sa Gowa MeTan1TapHuH! [Lratusia
KHCIOPOWTH OUPHKMaTapi, HOUUp
METAHIAR MHUHEpALIAPH
Tabumii wmwa cwinkatnap, Gok- Huxeu,
NaOH 321 . 1ap, TEMHp, UHp-
CHT.1ap, (bropranap
KOH

[Lratuna,

K.S,0; 419 MeTann okcuilapy KBapul,
¢papcop
5,0, 577 CHIMKATIap, METATT OKCHATApH Miatina
XpoMiH, HEOOMIENK, BOLpPILMILK Hukein,

Na,Q, 495 UOIMMETAL pydaiap, Metainuap, TEMUp,
KOTHIBMANAp LIMPKOH

Cooaru spumma maiépram OpRUIM KYIulab spUMaiMrad Mof-
JITapHH XaTTO KY4CH3 KMCIOTATapia XaMm spuitaMrad KapOoHaTiaapra ai-
NaHTHPALI MyMKHH. Colany spuTMa TaHEpaill YUYH MOJUIa YMHHH HUMLII-
na kouuteHrtpianradn Na,CO, sparMmacHHuHr M¥n Mukiopuaa 5-6 MHHYT
AABOMHUJIA KaWHATHNQH. bynjga Harpuil kapOoHAT TabCHpHIaH 3PUMaiijin-
raf Momguanap kapOoHaTnapra aitnanauum. Macaigad, Gapuil cyindar ku-
cjlloTanapia XaM, MIIKOp/lapia XaMm, OOIKa spUTYBUMSIApia XaM »pHMan-
M, YHU Hartpuil KapOoHaT OunaH KaiiHatrama Gapnit KapboHaT XocHn
GYiamu, Gapuil KapOoHAT 3Ca X4TTO KYYCH3 CHPKa KMCHOTala XaM 3pHii-
.

BaSO+Na,CO;—>BaCO;+Na,S0,.
BaCO,+2CH,COOH—-Ba(CH,CO0), +H,0+CO,.

Kanuu nupocynepam exu kanuii zuopocyavgham Gunan Kyioupuu
OPKATH TCKIMWPUAAUHTAH MOJUkA 3PYBY4AH XOJIaTTa YTKA3WUIIMIIM MYMKHH.

2KHS§O0,—K,S,0,+H,0; K,S5,0,-K,50,+S0,.

Axpwinb uvkaéiray oNTHHIyrypt (VI)-oKcjil MeTamiap oKcui-
Jdapd OuiaH CyBHA 9pyBYAH Ty3nap XOCW/I Kuiauu. Macanan, wioMuHRii
OKCH[# OMJIaH CyBjla OCOH PPHIAMIAH WIOMHHHA CyabdaT Xocui 6Viauu:

ALO+350,-5A1,(S0,),.
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Mopnanapuy nampui kapbornam &a yHuHZ Mypau aparaiManapu
Ounar kKyuoupuue OpKaJIM XaM SpyBUAH XOMATra YTKasvil MyMKUH. ByHnai
apalaliManap Karopura HaTpuil KapOOHATHHHI HATpHI ruipokapOoHar,
KWIMA KapOOHAT, KalMi HHUTpar Ba HaTpuil liepoxcuyu OWilaH apalanima-
napu kupai. Macanan, Fe,P sy spypuan xosiatra aljIlaHTHPMIL yYyH YHM
H4ATPUH TICPOKCHIUTH apalaliMa OUIaH KU3IHPHII 3apyp:

2Fe,P+14Na,0,¢>3Fe,0,4+2Na,PO,+11Na,O.

CyloknanMa uccuK cyB OujlaH MUUTAHIAH)NA YHAZ Xocwi 6¥aran
Harpuit ocdaT, HaTPHH OKCHI BA OPTHKYA HaTpHii MepokcHjl 3pub Ke-
rapy. CyBIM SpUTMa aXpaTWITaHUaH KeHHH Y¥KMa KMC/IOTajga SpHTHIAIM
Bd aUPUM-aWDHM aHAIW3 KWIHHAUM. AHPUM XOJUlapia KM3JIMpPULL OpKaId
CYIOKJIaHMa OJIMUIHUHT Wiloxyu O¥nmaian. ByHjad Mounamapuu kapGonar-
nap €xu OolKa OMPUKMalap MIUTHPOKHIA KM3IMpPraHaa SXJMT KOTHLIMA
xocnn O¥namm (xu3dupu6 axaumaqw). By Typpard KoTwmma Mojyranap-
HHHI KMMEBMH SKMHNMIH, Audpysus, aIMalMHUL CUHIApH Xapa&Hijap
Typainu copup 6¥iu6, MOjUIaHK MTACTPOK, XAPOpaTila OCOHPOK, SpUilauran
XOJIaTra YTKa3MIUra KaparTwirad. AMHWKca, CHIMKamiap OwiaH Huan
MypakKab. CHMMKaTIIApHH KaIblUMi KU MarHmii kapboHar GunaH aMMo-
HHW TYy3/apU UIUTHPOKH/IA KM3AMPraHia Mojfalapauur Gockuuma-6ockuy
MnapyajaHuLId Tydaiyii opyByaH cuaMKariap xocun Oynaum. JloypeHc-
CMHT ycynn OYHHYa CHAMKATIAPHY KalIbIMH KapOOHATHMHI aMMOHHH
XNOPHLIH apaTalliMacH OWslaH KM3AMPraHia aMMOHHUHA XJ0pHA CyOauMar-
7Aaunb, yHIaH BOJOPON XJIOPHI aXpalagd. Bojaopos XJopui KalbLuid
KapOoHat Oumytad TabCHpPIAlIHG, KanbHUi XJIOPHI XOCHIT KWiaad. Xapopar
1Kopupok, (1000-1100°C) xyTapunranga Kaneldii KapOoHaTHaH KasblHi
OKCHI XaM Xocul 6¥naun. Kanbumil Xfopuji Ba KanblMii OKCH HaMyHAHH
KWIbLMIA CHIMKAT B4 XJIOPHJIAPIa AMMaHTHPAIIM.

3.7. HoMabIyM MoJJaHu CHCTEMATHK AHAMHI KWIHIH. YTKa3ul-
ran Gapuya CMHOB Ba TeKLUMPHIULIAPAaH CYHI MOJUAHH CUCTEMATMK AHATH3
KMJIMIIFa KUPHLIIaNd. AHAIN3 KMIIMHYBUH OOBEKT MHAMBHAYAN (METALT
€KM MeTaliMac, 6Mpop Ty3 €KM LIyHTa YX1nai) MOMIajaH EKu MoUTanap
apataiMacujiad ubopar Oynuumd MyMKHH. ByHna aHanu3 KMiMHagura
ODBEKTHUHT TypH, TapkubH Ba arperar XojaTHra Kypa aHaiui yCyIm Ba
cxeMacyl TtawimaHa. Mojgara kuMmEBMil Wiwios GcpuiaraHja yHM SIHIU
Mojlalap Owian HprnocnaHTHpUur xasdd TyFwiaad. ByHMHD oMHM
OJIHII YYYH MAxXCyYC TO3a peaKTUBIapiaH doijananiin Kepak. OOGbekTHH
HAUIOCTIAHTHPUIUM MYMKMH OY/Iral peakTuBnap TapkuOuiard KHpHIIMa-
Jlap MUKJIOPH TaHJIAHPaH YCYIHHHI Ce3yBYaHIMIMIaH KaM OYIMIUM Kepak.

3.7.1. Hunveuayan Moxaa amanusn. HuauMBHIyal Momia ManIyM
TAPKHOIM €KM HOMabiiyM Tapkubid Gysmium Mymkun. Tapkubu Mabiym
MO/ aHATTM3HIIA, KYTIHHYA, YHAAHW apalaluMatap aHUKJIaHUIOH Taab
stunaid. by  Xosuprd  KyHHHHr  MyXHM =~ MacaiaiapuiaH  Oupu
xucobiaHagi. HoMabiym TapkuONIH MoOMa aHanW3 KAIMHIAHUNA, YHHHT
KAMEBUA  TapKHOMHM  aHUKIalu Kepak Oynagd. Bynwpa  aHaiusauHr
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AHUKJIMTH B CC3UPIIMIN XKyda MyXUM aXxaMHusT Kach sragu. Kumérap-
AHATUTHK OOBEKT TapKuOWiary acocHd MO[UA Bd KUPHIIMWIAPHM aHMK
Tona OHNMUIKM Kepak. ApalallMaIapHM TONHIU Ba AHUKIAIL YYYH Kyla
CEIrMp peakuus Ba ycyutapiad oHnatadwiagd. Bynapjad Tauikaps,
MOJUIaHH KOHLEHTPALL YCYIM XaMm KUUIaTHIIalHn.

3.7.2.  Apanammanap asaiM3Id.  Apajaumanap  aHaIMu3
KHIIMHIaHUa, SHE aBBATO, aHaNM3 TaXMWHMH cHHamnaH Gouuranaum. Byn-
Jan cuHaw BakTHOa ammoHHH, temup (III) Ba temup (II), pyx, docdar
CHHI'apH HOHJIap, al0arra, TEeKIIMPUIHIIM Kepak. TaxMUuuil cMHaniHUHT
Gapua 0OKOpHa KEITHPWITAH Typilapd OaXapWwIrdHiUaH CYHI CHCTEMAaTHK
aHanu3 SounaHand. Xanakut OepyBuH TapKUOHH KUCMIIApHHM KeTMa-KeT
axpatu®, GaxaprilalraH AHAIM3TA CUCMEMAMUK AHAAU3 JEWWIain. Arap
IPUTMaANA XalakKuT OepyBud TapKUOMH Kucwiiap O¥inMaca, OOBEKTHAIH
TAPKHUOMI KUCMIIADHM SPUTMAHWHT aWpuUM  yiyuiapupan 6yaub-6yaub
ananu3 KHIWIE  acocUia TEeKIIMPUID MyMKHMH. bBynub-6ynud ananus
KHJIMII y4yH aHOpPraHHK Ba OpPraHHMK MOUIAIADHMHI XapakTepiu yiuea
xoc peakyuarapviasg QoinanaHuaagd. CUCTEMATHK aHVIM3 CXeMacH TaH-
nmanrad  ycyiura Kypa Typnuya OynanM. bus OyHH KeHMHpOK Kapal
ynkamus (4.4-6any). Kymuumk xowlapia TeKITHPHIADMraH ofbexTiiap
MypakKa® TapkubJIn OYNTraHINIM y4YH yHapHH TYpPJIH aHalu3 ycyLlapugaH
choliaianral Xonga TeKIUMpUTa TYFpH Kenmand. XOo3Wpru BakTha aMa-
NUZHUHZ Pu3ukaeuit ycyarapu OyHOAll MaKcayla KCHr KYJUIaHHAIMOKIA.
(Dus3MKaBui yCylUlap OpacHila CrleKTpal Ba KHMEBMH CIIEKTpa1 aHaIM3,
Macc-CIIEKTPOMETpHs, SApO MArHUT pPe30HaHcH, atoM abcopOIHOH crek-
TPOCKOMNUS, PEHTIEH CIHEKTPOCKONUICH YCYJUIApH MYXHM aXaMHsSTra ora.
YnapHuHr ce3yBUAaHJMIU IOKOPH, AHMKJIHIM XaM eTapiu  XucoGiaaHaau.
Hynunruex, xpomamozpagux ananui ycyiUlapd XaM KeHT KyJUTaHWauu
(11-606). AlipuM MoplaIapHU YIap XOCWI KHITaH KPHCTRLIAPHHUET
IIaKaura Kypa Owin6 onum MyMKMH. DYHHMHI YYyH KpUcTa/ulap MHKPO-
CKOMN OCTHHA TeKIIMpHIald. AHIM3HHHT OYHAAH TYpUrd MUKDOKPUCHAN-
nockonuk anaru3 Renuaand. Hlynwnrnek, xam MUKAOpAM MopuanapHU
TCKIHpHINAA momuu anarusial oiinananmnam. Tomun asanns dunetp
KOFO3M CKUM HIMIlada ycTuAa Oaxapuiagy. Peaknust HaTHX4CHUA XOCHI
Oynran panmu spUTMa €KH YYKMAHUHI XYCYCHSTHIA KYpa TEIMIUIM XY/I0-
ca KuJiunagi. FeoslorMK KMAMDYB MUUIADHIA KYKYHAGPHU UMIKAAAUL YCYIIU
KeHI Ky)utanuwiaud. ['eonormk KUAMPYBR sKCHeAMUMsUIapHia aHaiMTHKIap-
HUHI Y¥iapd OwiaH MallWHaIapia SpUTManapHH Tamub wopub ananms
KMJIMOUIApH aH4ya HoKynad. IIyHHHU ydyH TeofOrMK KMAMPYR HIHJIApHIa
[COJIOr-aHAIMTHKNAD KYPYK PeakTHBIap, MNacTad XOBOHYR CHHIApU
Kuxoxiap Owilan KypoJulaHraH O¥Icalap eTapny. Yiap TeKIiMpHIagWraH
obbekTHaH osMHraH (xyn O¥nca xypurran MabKyJIpoK) HaMyHaHH
XOBOHuara conu®, peakTHB OmnaH apajgaliTHpub, HHIKanaraHjia TerdiIH
panr naijgo 6ynaum. Iy acocga aHamuTHK Xytoca KWiMHaIW. AWpUM
Xonnapna cHgaT aHamM3uHM Te3 Oaxapuiura TYFpH Kedauu. XO3Upru
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BAKTd TeQJIoNIap YY4YH KHYHK AopratuB acOoOnap xaMm masxyn. Mapka-
3uid naGoparopuinapda OUp BAKTHUHI Y3ujla VHIa0 MOHIAPHM aHUKJIAlUra
uMKoH OepagWraH xsaHToMeTpjlap Ba Oollka MykaMMan acboOnapian
thofinananunaim.

3.8. MaB3ysH MyCTaxKavw1alr y4yH CaBo/Liap:
1. AHATHIHHUHT acocHi OOBEKT1apuHY caHa® GepHHI B2 yJapHH TasCUdIaHT.
2. Acocnit ekonorux obnexTnap llerapia Kaidaid o6hexTIapHK TyluyHacHi?
3. Bakoiatau Hamyna Buma? YHu Kavuaid ol MyMkMH? Hamyna oimuira aHaasHuHT
MaKcald TabCUp KypcaTainumu?
4. BakonaTian HaMyHara Kasiai acocuit Tatabiap xydunaum?
Vpraua roMoreH Ba reTeporeH HaMyHa HUMa?
Tekwmpunaiural 0GbeKTHA roMOreHAAUITHPHLLE JeTatla HUMAHE TYiINyHacu3?
Karruk mopgarapiad HavyHanap OJAMIIHUHLD aCOCHH KOMUATAPHHA KEJITHUPUHT.
. Cywok Momjaiapluad yprada HaMyHa KaHJad onuHagn?
. Ta3cuMOR MOARANApIaH HAMYHAIAP OJMIIHMML KaHJal acocHil KouzanapuHl OuMtacus?
10. HamyHa onuuuga Kaudad Kypuiama, actod Ba ycya1ap Kyniianunanu?
11. Hamyuanuur MUKIOpHY Ba HaMyHa OMMII YCY/IH HAM4 acocHa TaHlaHaju?
12. HamyHanmapHn GupnaMuyd MUITaln JerdHila HHMaHM TYLWYHacH3 Ba OMpiaMuM MILIaBIaH
HaMyHanap Kantam cakmiaHaau?
13. HamyHa oaMm 82 yH# aHaIM3ra TadEpiangia XaTOJIAPHMHT MaHOalapd HUManapuaH
ubopat?
14. MojyiaHy aHanu3ra TafépnalutnHr acocMil GocKMYapHhy cadab BepHHT,
15, Ananu3 obbexTH, aHATH3LAH KY3IAHIAH MaKcaird Kypa aHaius YCYAM Ba CXeMacH
KaHUaW TawiaHaau?
16, Kanail acocHi TaXMUHMA CHHALL aManmapuun Daxapuil AOHMO 3apyp XMcoGitaHasn?
17. TaxMHHMIl cCHHAIWIApRaH KaHdail MaKcald Kyimadaau?
18. MonnaHuHr Tailkk KYpHHHUIM OViiMda KaHgai Xylocanap KMIMII MyMKHH?
19. Anapra panry 6VAnMIIMAMAT Kapail axaMmusty Gop?
20. AnaHra padrHHY 6w amaiy Kasaait yTkazunanu?
21. Panrnu Oypa MapBapMilapy KaH[ail xocH) KuauHagu? Yaap acocHga Kanfjad xynoca-
Jlap KMIHIL MYMKHH?
22, Kuzavpuinl HafWlia WCHTHLI OPKATH OAMHAUMIAH CyOIHMMaTJapHUHT KaHJal aHalWwTHK
axamusTH 6op?
23. CytonTHpWIran cyabthaT KMCIOTA TAhCHPMUAH KaHJAall MOORanapHUNT XocWwl O¥nuiim
KaHaKa Xyrocalap KHIHLIra HMKOH Hepajtn?
24. Kounenrpnaurad cyibgaT KHCTOTa TARCHP STTHPWITAHAA KaHMai MOLIATapHHHL
Xocun GYIHIIM KaHaKa Xynocalap KWIMIIra MMKoH Gepaiau?
25. MojlanapHusr SpyByHatiirg KaHdait aHuK1aHapn?
26. MoialapHuHT SPYBYAHIMIH KaHIaid aHANHTHK aXaMHATIa 3ra OYAHIHH MyMKHH?
27. Moana1apHUHT SpYBHAHIATHHH AHHKJIAW TapTHOH Ba KeTMa-KeT Wi xantai?
28. Cyena spuMaraH oObeKTIapHH KaHUall 9DUTYBYHIApAa 3pUTHO KYPHILI MaKcaara MyBo-
dux?
29. Xocdn KMAMHFAH 3pUTMaHHMHr pH KMAMaTH aHalMTHKKE Kahldafi DewupgaH gapak Ge-
PUIUH MYMKHH?
30. Arap sprTMa KywiM KMCIOT&IM MyxuTga Oynca, xavgad Mojdalap G¥numu xakuia
XyJI0Ca KMIHLL MYMKHH?
31. Arap spUTMa KYYCH3 KMCHOTWIM MYyXMTTa sra O¥ica, yHAa KaHuaH mopanap 0FiuiM
MYMKHUH?
32. Mukopnii MyXHTIM 3pHIMala KaHUad MoLuiap 6YIuilK MyMKHH?
33. HeitTpan MyxMTIH 3pHTMalapia KaHIak Mouanap OVIMILA MyMKHH?
34. OKcHATOBYWIAPHMHT HLUTHPOKHHH Xanjal Tekumupu6 kypuin MymKng?
35. Hamyna Tapkubuuary KaitapyBuniap KakHiah aBWKAaHagH?
36. Mopaany xagait Kianb aHamTHM3 yqyH KyAal Wakira aillanTHpuin MyMKUR?

% 20 N1
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37, MoilaHHHI 3PYBYAHJHTMHM CHHall OpKanM YHH KaHpad KWIub spHiguran xooarra
VTKa3HLE MYMKKH?

38. Momnanu KMMEBMH yeyntap Bunad HILIAULId KaHaad XaBd) TYFUIHLI MYMKHHT

39. Mojjia npIoCcnaHMIMHYAT OIMHH KaHdal ol MyMKHH?

40. MoratapHBHT 3pYBYAHIHIM YIAPHHHI KaHAaH XycycHsTIapura 6ok ?

41, Texkmupuiainrad ODBEKTRM SPHTHLI YYYH BPUTYBYM TAHIAUHWHI 4COCHH TaMOHM Uia-
PM HUMara acocianran?

42, DpuTYBYMNEDTd KYIHUNAAUIaH KYLIMMUaldpHH KUPHTHLOHKAT OoucH Humata?

43. CunMkaTnapHy KaHUait spUTYBYWIAPAa BPUTHLU MYMKUH?

44. CuIMKaTnapHY 9pUTHLILAA KaHdal wauiwiapaad Qoflatanuin MyMKuH?

45, Tor XHHCNADUHH KaHIal KWIHG spuTMara YTKazHll MyMKHH?

46. Anamuz KMIMHaIMIaH MOMJAHWUHT  TapkMOM, yHuarh aHWK/aHagural TapKHOWi
KHUCMHUHI TaKpuOWH MMKHOpHra Kypa aHaTws ycyaM Ba cXeMacy KaHjail Tamoiiwinap
acocHia TaHnaHalm'’?

47. KHcaoTatap, MILIKOD4Ap Ba OpPraHuK 3pHTYBYWIADAA SPUMAlMHMIaH MOJIAIADHY KaHai
KMIHG 3pYBY4H XO1aTra allaHTHpHLE MYMKHE?

48. Typau obbeKTAapHHHI KMCIOTANApra MyHocabaTin KaHuai?

49. Bynn6-6¥ub aHanyM3 KHIMW JeraHia HAMaHH TyLIyHacH3?

§50. CuctemaTvK aHaNH3 KMAWIMHHHT MOXHUATH HMMaga?

51. To3a Momsanap KaHJall aHalWs KMIMHAAK?

52. Moaganap apaialIMackHN aHain: KAIUW Kaifck amandan Sowanain?

53. Moanaitap apajalliMacHHM aHATH? KHIMOIHUHET yMYMUIl CXeMACHETM KEATHPHHL.

54. MUKPOKDHCTALIOCKONHK aHATH3 Kall BakT, KaHIal MONIaNapHW aHaId3 KWIHIW Y4yH
Kynranunann?

55. ToMumn aBAIN3H HEMa, YHUHT KaHdail ad3amivk Ba KamMunmukiapH Gop? ¥V kadicH BakT
Ky-11aHunaau?

56. Kykynnapau uviukanaul YCVIMHHRAT  MOXMATH  HuMaua? ¥ Kayow Ba  Kaepha
KyanaHunaau?

57. Homabnym MognaHy aHaini KMAMIIHUHL KaficH Gockuun, CH3HWMHIuE, SHI MyXuM?

58. Canr (xonmc) taxpuba HuMa? ¥ KaHgail MakcaianapHM Ky3na Tyraiu?

59. HomanbityM MO4MaHM aHAIM3 KMIHIUHUHT YMyMHiE cXemachHyu 6aéH KWIIMHI.

60. MeTainapHd aHXIM3 KMIHLIHWHT YMYMHH CXeMacH KeJITHPHHT.

61. Dxonoruk oGbeKTIapHY aHATM3 KMIMIWHHHI KaHjuai XyCYCRATIAPHHM aiTa olacui?

62. PaguoakTHB MoJalap aHaIM3H KaHiail Oaxapuiany?

63. 3axapau MomIanapZaH HaMyHalap KaHUal OMuHmlM Ba AaHAIM3 KaHiai Gaxapsica
Mmaxcaara Mypopuk?

64. Buosoruxk ofbekTaap JeraHIa HUMABH TYIIYHacH3?

65. Tu66mit 06beKTIap HUMA Ba ylapAaH HAMYHIZp Kauiai omuHaigu?

66. AHalu3 HATHAATAPY AacOCHIa KOHMApHWHE OWLIHLIN, KOPXOHANAPHWUHT KYpPHIHLUH
KaHJai TaMolHmTapra acocnanran?

4. AHAJIHTHK KI’I_MEI[A HOUTATHWIAJHUTAH
PEAKIIHNA BA KAPAEHIAP TEPMOKHHAMUKACH

Ananumux KuMEIQ MUAAMUAUOUZAH PEARYUARAD €a yaapza Kyhuraduzan maaalaap.
Ananumux peakyuaadaprune easuganapu. Ymymutt aa xycyewii peakyusisap, Kamuon ga
QAHUOKAAD, YRAPHUMHZ 2ypyXAapzd Gyunuwl, mypaw keaccudukayusnap. [Jasputt Kouyw
g4  WOHAUpHUMZ anarumuk  Kaaccuukayuacu. Kamuonrapuunz  e00opod  cyasdudnu,
KUCAOMA-ACOCH 80 OOlMKQ  KAaCCUPURARUANADY. ARUGHAGPHUHZ  KAUCCUPUKAUUARADH.
BYaub-6Yaub 8a CUCMEMAMUK AHAAUI Kk yoyarapu., Houaap apyauanauzunune me-
QUHLAW  IACMEHIMAAPHUME  daspui  cucmemadaey ypruza Ooeauxauzu. Faemenmadp a
UOHAGD INEKMPOH WYIUMUILU, AMOM 64 UOH DAOUYCAQPE, WOHAG