Jlekuusiap

«ZKpL1y QU3MKAJIBIK 6JIIIeyJIep/aiH TEOPHUSJIBIK KIHe TIKipuoderik Herizaepi»
MoH1 OOMBIHIIIA
1- i Jleknus
TaxkpIpb10bl: OU3NKATBIK IaMaAIap MEH OJIIICHETIH MaMaliap. OJIIey KoHe METPOJIOTHSL.
JKannbutianraH enmeyliep.
JleKUMSAHBIH MaKCATBI: MarucTpiepi KblTy(U3UKaIbIK €IIeyIePMEH TaHBICTHIPY

YKOHE OISy IeT1 METPOJIOTUSIHBIH POl Typalibl KociOou Oimimaepai anyra Oaymy.

Herisri koapanbliateia ce3aep:. METPOJIOI'MA, OTAJIOH, ®PU3UKAJIBIK ITAMA,

YJIT'UII ©JIIHEY K¥PAJIJAPHIL.

Ouiey TeopusiChIHBIH Herizaepi. MeTpoJIorus/IbIK Heri3ri TyciHikTep
Ou3MKalbIK IaManap MeH OJapAblH Kacuerrepi. DU3MKaNbIK LIaMalapAblH Typiepi. Ounmey
Typajibl TYCIHIK *OHE eJlley IIKajanapbl. MeTposorus — OeNriieHreH ASAIKTI KaMTaMachl3
€TETIH, eJIley, oJIIley Kypalaapbl Typalbl FhIIBIM cajlackl. MeTposnorus e3apa OailylaHbICTaFbl
yin Oesikke Oeinineni: «TeopHsuibIKk MeTpoorus», «KommaHOaibl METPOJIOTHY KOHE «3aHJIBIK
METPOJIOTHSI».

MeTponorusiHbIH aTKapaThlH JKYMBICHI MPOLECTEp MEH KEUICHJEPAIH KacHUeTTepl Typasibl
OeNTiJICHreH ONIIKTET1 CeHIMIII CaHJBIK aKmaparrap aixy. MeTpoJIOTHsUIBIK Kypaiaap — eJley
KYpaJapblHbIH JKUBIHTBIFBl MEH METPOJIOTHMSK CTAaHAAPTTApIbIH YTHIMJIbl MaiianaHblUTybl.
MeTpoNOTHsIHBIH HETi3Ti TYCIHITT emmey. ApHailbl TEXHHKAJIBIK acHanTaplblH KOMETiMeH
Toxipube xy3iHae (GU3MKaNBIK IIaManapblH MOHIH aHBIKTAy. OINIIEYIiH FHUIBIMH Ma3MYHBI
FBUIBIMJIAFBI  TEOpUSI MEH TPAKTHUKAHBIH OalIaHBICHIH Taly. OIIeyci3 FBUIBIMHBIH JIaMYBbI
MYMKIH eMec. OJIeyIiH TeXHUKAJIbIK Ma3MyHbl — KEIIEH Typajbl CaHJBIK aKmapaTThl aily
apKBUTBI OHIMHIH KOFaphl CallachlH KAMTaMachl3 €TyMEH KaTap KeIIeHi YTHIMIbBI OacKapy.

OuU3MKaNBIK OJIIeyIep/IiH Heri3ri ecentepi O0IbIn TaObLIa bl

o  OU3MKAIBIK MaMaJapIbIH, MEMJICKETTIK STAIOHAPBIH, YIITLII OJIIIey KypaaapbIHbIH
O1pikTepiH OeKiTy;

Oniey KypalaapblHbIH, 9JIICTEpiHIH KoHe OaKplIayAblH TEOPHUIIAPbIH XkKacay;

Onmiey OipiiKTepiH KaMTaMachl3 €Ty,

Karenikrepai 6aranay oaicrepi;

DranoHgap MeH YT eJIey KypaiapblHaH eJIIeM OlpJIIKTepIH KYMBICTHIK OJILIeY
KypajiiapbiHa Oepy oficTepiH xkacay.

e Ommey azamaap eMipiHAeri eH KeHe JdyipJeH Oepi OactanraH opekeTTepiiH Oipi.
benrini namy ¢opmanusiapseiHia eJIIey MeTPOJIOTUsSHBIH TYbIHaybIHa dKe . bipak op
MeMJIeKeTTepie Oenrin IaManapiabl eJleyre KeNTereH emeMIepal  KojJaHylapbl
MEMIIEKETTEep/IIH e3apa cayja jkacayblHa Keaepri 6oma 6acrtaapl. OU3MKAIBIK MIamMaiapibl
yHUpUKaLUsAIay oJap/bl Ke3JOMCOKTHIKTaH TAyeJci3 eTy YIIiH OipiHmi per PpaHuusga
xacanabl. BipiHI mama y3bIHIBIKTBIH €JIIeMI METP albIHAbI, COJl ce0eOT1 Kyie MeTpIiK
KyHe Jien atanajpl.

2003 xbutel Kazaxcran MeTponorusHbIH JaMybiHa 80 KbUIABIFBIH aTan oTTi. Kasaxcranmarsl
METPOJIOTUSHBIH Jamybl Peceliieri MeTpoJOrHsHbIH JaMybIMEH TBIFbI3 OailaHbICThI. 1992
*blTbl Ka3axcran ereMeHiK anFaHHaH KeillH, METpOJIOrHus jkaHa caTbiFa kerepuiai. Kasipri
3aMaHfbl (PU3MKa KETi HETi3ri IIaManapra KYpbUIFaH: Y3bIHJIBIK, Macca, YakKbIT, 3JEKTp
TOFBIHBIH KYIIi, TEPMOJMHAMHKAIBIK TEMIepaTypa, 3aTThIH MOJIepi, KapblK KYIII.
bIHFalIBIIBIK YITIH KOCHIMIIIA €Ki [IIaMa eHTI31ITeH — JKa3bIK KOHE IEHETIK OYPBIIII.
Oneouerrep [1-4,5,9].

Cemunap cabaxk 1. Xbutypusukanbik emmeyaepi KiaccupuKarmsiai.



2- wi Jlekuus
TaxkbIpb10bI: OU3MKaTBIK amManap OipliKTepiH Taby TEOPUSICH MEH OIIIEMICPIH Oepy.
JleKIUSIHBIH MAKCATBI: MarkuCcTpiepai PU3NKaANIBIK maMajap OipaiKTepiH TaOyIbIH TEOPHUICHI
MEH OJIapJIbIH OJIIEMICPiH Oepy Typasbl KociOu OimimMaepi anyra Oayiy.
Herisri koaanbL1aTeH co3aep:. CU XKYUECI, KAHJIEJIA, AMIIEP, TEMITEPATVYPA,
KMJIOT'PAMM, MOJIb, METP, CEKYH/I.

Xanbikapaislk Oipiikrep xyieci (CH). ®usukanslk mamanap OipiiriHiH KylenepiH KypyablH
HET13T1 MPUHITUIITEPI.

Op KemeHre (U3WKAIBIK IlIaMa KOPCETETIH KACHETTEPiHIH CaHIBIK Ma3MYHBIHBIH
OPTYPILUTITiH OCKITY YIIiH, METPOJIOTHSIIA OJIIIEM XKOHE CaHIBIK MOH TYCIHIKTEP1 SHTI31ITeH.

dusHKaIbIK MaMaHbIH oJIeMi — «(pU3HKaIBIK [IaMay TYCIHITTHE CoMKec Oenriii KemeHaeri
CaHJIBIK KaCUETTEP/IiH Ma3MYHBI.

Ou3uKanblK MIAMaHbIH MOHI — OHBIH OJIeMiH OaranayfFa KaObulTaHFaH OIpJiiK peTiHaeri
caHmjap.

Ommemainik dim Q — mopexenk Kemmyie TypiHaeri ¢opma, OaillaHBIC OCBHI IIaMaHBIH
Heri3ri (QU3uKaIbIK MaMallapMeH COWKECTIriH cumartaiiabl. [IpomopiuoHaabiK Ko3pUIIUESHT
Oipre TeH;

dimQ=L*MAT"17 ..,
mynaarsl LM, T,I — ocbl xyiieHiH Heri3ri mamanapblHblH Oenrineynepi; o,B,y,n — OyTiH Hemece
Oeulek, OH HeMece Tepic HaKThl caHjap. Jopexenik KepceTKill, eIIMIeMAUTIKTIH KepCceTKilli
nen aranaapl. Erep OapiblK emIeMIUTIKTIH JAopekenepl Hesre TeH 0oJica, oHJa OyJ maMaH
©JIILIEMCI3.

OnmemMainikTepal kebelTyre, Oenyre, AOpeKeciH KoTepyre »oHe TYOlp acThlHaH alyra
0osaapl. OameMauTiK KOIAaHbUIaIbL:

e OipnikTepAl Oip KyleneH eKiHII Kyhere Keupyre;

® TEOPHSUIBIK KOPBITBUIFAH KYpJIeli ecentey (opMyalapbiHbIH TYPBICTHIFBIH TEKCEPYTE;

e IaManapjblH 63apa TOYEIUTITH aHbIKTaY/1a;

e  (UBHKAJIBIK COMKECTIK TEOPUSICHIHA.

Ou3uKanbplK LIamManapiblH OaillaHbic TEeHJAEYJEepiHIH KeMeri apKbuibl, Oenrui - Oip
mamanapel 0acka JKyeneperi mamanapisl aHblkTay. KaObUlganFaH TpUHIUINTEPre COHKec
(Gu3MKaNbIK [IamMallaplblH SKUBIHTBIFBIHAQ, Olpeynepi Toyenci3, am Oipeysiepi OJapablH
byHKIUsIIape! 6oJica, OHAA OHBI (PU3UKANBIK [IIaMaNlap IbIH KYHeTIepi e aTan/Ibl.

CoHBIKTaH KeTi amManap HeTi3ri, all KajJFaH [IaMasap TybIHABI IIaMajap Jer aTtaiabl.
TybIHIBI TaMajap HETI3T1 MaMasap apKbLIbl OpHEKTEE].

JKyiieniH ataypiHAa HET13Ti MaMaiapbIH CUMBOJIIAPHI KOJMJaHbIIaAbl.  MBbICalbl, Y3bIHIBIK
— L, macca — M, yakpbiT — T xone T.6. Kazipri kezegaeri CU xansikapanbik xyiieci LMTIQN],
cuMmBosiapbiMeH epHekTeneni. Kazaxcran Pecmybmukacsinga CU kyiteci [OCT 8.417-81
«MOXK. OusukanbIK mamaaapsiH OipIikTepi» CTaHAapThIMEH aHbIKTa a6l Oneouet [1-4,5,9].

Cemunap cabak 2. Dtanonnap typaisl Tycidik. CU xyiecinmeri aTaosaap Oipiri.
Oniey KypangaapbslH 6aKbuiay Typalibl TYCIHIKTED.



3- i Jleknus
TaxkpIpbIObI: OIIICY KaTeIiKTEPI
JleKUMSHBIH MAKCATBI: MATUCTPIEPII KbUTY(DU3UKATBIK TaMaJIap IbIH OISy
KaTeIIKTepPIMEH JKOHE OJap IbIH TYPJIepIMEH Typalibl Kociou OimimMaepai ainyra 0ayiy.
Herizri koapanbuiatbin co3aep:. ABCOJIFOTTIK, CAJIBICTBIPMAJIBUIBIK,
NHCTPYMEHTAJIbABIK KATEJIEP, AUCITEPCHUA.

OunmieHeTiH mIaManapAblH IIBIH  JKOHE HAKThl MoHuepi. Karemik Typambl  TYCIiHIK.
CucteMaTHKaNbIK, KE3JICHCOK MOHE ©pecKen KaTelikrep. Oumey KaTemKTepiHiH TybIHAAY
cebeoTepi.

Oney Kypamaapsl MEH OISy HOTHIKEIEPiHIH carlachlH, OJIAPABIH KaTeNIKTepiH KepceTy
apKpUIbl cunarrtayra Oonaapl. «Karemik» TYCIHITIH €Hri3y, eNIIeHeTiH (U3MKAIBIK I1aMa MEH
©JIIICy HOTM)KECIHIH IIBIH KOHE HAKThl MOHJEPI TYCIHITIMEH THIFbI3 OalmaHbICThl. DU3NKAIBIK
IIaMaHbIH IIBIH MOHI — OEpUIreH KEIICHHIH CaHJBIK JKOHE canalblK KAaCHETTEpiHIH uieall
MoHIepi. byt aOCOMOTTIK MIBIHABIK OOMBIN TaObUIaAbI, Oipak 013 MpakTHKana KeOiHece «HAKTHI
MOH» TYCIHITIH KoJijaHaMbI3. OU3MKaNBIK IaMaHbIH HAKThl MOHI — TOXIpHOE JKY3iHIe albIHFaH
IIBIH MOHTE OapbhICHIHINA KAKbIH, SFHU OHBIH OpHBIHA KOJIaHyra Oonaapl. Oniey HOTHXKeECI
[IIaMaHbIH IIBIH MOHIHIH XKYbIKTay Oanamachl.

«Karemk» TyCIHITT METPOJOTHUSAIAFbl HEri3ri OarbIT, OipaKk YFBIMMEH Karap «e[Iey
HOTH)KECIHIH KaTeJir» jKoHEe «elllley KYpalIapblHbIH KaTeJir» TYCIHIKTepl Oipre Kypei.

CoHBIMEH 6IIIIey HOTHXKECIHIH KaTewiri JereHiMi3 — eimiey HOTIkeci X IMeH eJImeHeTiH
IIaMaHbIH IIbIH MOHIHIH Q allbIpBIMBI:

=X Q

BbyJ1 KaTbIHAC ©JIIIEHETIH 1aMa MOH1 apajbIFbIHBIH aHbIKTAIMAH/IbIFbIH KepceTe/ll, COHBIMEH
Oipre ey HOTHKEIEPIHIH JAJIIITIH CUTIATTANIBI.

bininy cunateiHa OailaHBICTBI KaTENiKTEp Kejlecli Typiepre OenmiHenl: Ke3l0iCcoK,
CHUCTEMAaTHKAJIBIK, OCETIH JKOHE epeckeln. Ke3necok kaTenep/i 0w MYMKIH eMec, O oJIiey/ie
opyakbITTa Keneceni. CucTreMaTHKaNbIK KaTejaep — eJiley OapbIChlHAA TYpPaKThl, KaliTaJaHaThIH
eJIeysiepAe 3aHIbl TYpAEe Ke3Jecell, OHBIH EPeKIICNIKTepl oJiapAbl aljblH-ajla OoJpKayFa
Oonajbpl JKOHE TY3€TyJep €HIi3y apKbUIbl TOJBIK JKOMbUIAABI. Opecken KaTenep/i aijiblH-ana
0opKay MYMKIH emec, cos-cebeOTi Oyl Karejep OmepaTopAblH IYPBIC KYMBIC ICTEMEYIHEH
HeMece KociOM KBaM(UKAIMSICHIHBIH TOMEHJITIHEH Maiifa 0oralpl. Opecken Karenep eiuey
KarJailapblHbIH KYPT ©3repyiHe OailiaHbIcThl maiiza 6osybl MYMKiH. ©Opecken Kartenepi Oap
HOTIDKENIEp/Il ecenke anMaiinpl. CumartayblHa OalIaHbICTBI KaTenep OejiiHeni: aOCONIOTTIK,
WHCTPYMEHTAJIB/IBIK JKOHE CaTBICTRIPMAITbI.

9neoduer [1,2,5,10,11,12].

Cemunap cabak 3. Ou3uKanblK HIamanap/bl ejiiey Kareaikrepl. MaTteMaTHKanbIK KyTiM
MEH JTUCTICPCHSL.



4- i Jlekuus
TaxkpIpbIObI: OnIIey KaTeaikTepi (KaJIFachl)
JleKUMSIHBIH MaKcaThl: MarucTpIiepai (GU3NKaNIbIK IIaMajIap/blH eJIIIey KaTeliKTepiMeH
JKOHE OJIApIBIH TYPJIEPIMEH Typalibl KociOm OlmiMIep i amyra oayiy.
Herizri koamanbuiatein  ce3aep:. CTAHJAPTTBIK, CAJIBICTBIPMAJIBUIBIK,
ABCOJIIOTTIK, CAJIBICTBIPMAJIBL, THCTPYMEHTAJIB/IBIK KATEJIEP, IUCIIEPCH L.

Opraima xoHe CTaHIAPTTHIK aybITKY. CHCTEeMaTHKAIBIK KATEIIKTepi Ta0y MEH KO dJIiCTepi.
Kareniktepai 6aranayaplH HET13T1 NIPUHIUIITEPi. OISy HOTHXKEIIEPiH KYBIKTAy epekernepi.

Ouniey HOTHIKEICPIHIETT Ke3/IeUCOK KaTellep/i OJapblH OCNTili MOHISPAIH MaHaWbIHIA
OpHaJlaCKaHbIHA OalIaHBICTBI JKEHUI aHbIKTayFa Oomanbl. HoTwkernepai jkoHe Ke3IeHCOK
KATeIIKTeP/IiH MapaMeTpiiepiH MaTeMaTHKAJIBIK CTATUCTUKAHBIH dJIICTCPIMEH OHJICIIC]II.

benrim X mramacelH N Toyelnci3 ToxipuOenepae enmereHae Kejeci cypak TYbBIHAAWAbI, X
IIaMackl YIIiH, KaHAai eH KaKCchl Oaranay/sl ainy Kepek? SIFHU eJIeHreH maMaHblH N TaObUFaH
MOHJICPIHIH €H JKaKChl OaFalaHybl OpTaIlia apuPpMETHKAIBIK HEMECe opTama X

— X{ +X9 +X3 +..+X 10
X = 1 2 3 n —_— xi (1)
n IIi=1

Enni xenmeci TYCIHIKTI €HTi3eMi3 — CTaHIApTTHIK aybITKy. OIiney HOTHXKeIepiHiH

X1,X2,..Xp  -CTAaHIAPTTHIK AyBITKYHI - ©JIIIEY HOTWXKEIEPiHiH X , X2 ,...X; OpTalla KaTeJiriHiH
Garananysl. Erep oprama X - X ITaMachIHBIH €H Y3JiK OaralaHybl 6oica, oHma  Xj —X=AX;,
afibIpbIMBI X | -TiH X OpTallajaH aybITKybl 6osaasl. Erep AXj aybITKybl oTe a3 6oiica, eJiey
HoTHXKesepi Oip-OipiHe KaKbIH KaTbIp, SFHU OTE JIIPEK.

Ouiey HOTHXKENepiHiH X1 , X2 ,...Xpn CEHIMAUIITIH Oaraay YIIiH, aybITKY/IbIH OPTALIaChIH
KBaJ[paTTay apKbUIbl aJIbIHFAH CaHAap/Ibl OpTalllajiar, albIHFaH HOTHXKE/IEH KBAAPATThIK
TYOIp aJicak X IIaMachIHBIH OipJIiriHe cail IamMaHsl ajambl3. byt can Xp , X2 ,...Xp
I1amMajgapblHbIH CTAaHAAPTTHIK aybITKYbI OOJIBIN TaObLIA/Ibl )KOHE OHBI O x APKBLIbI OeNTiIen Il

11,
O-X=,V‘nzzl(Xi—X)2 2

CoOHJBIKTaH CTaHAAPTTBIK AYBITKY X1, X, ,...X,, ©JIIIEy HOTHKEJIEPIHIH OpTala KBaJpaTThIK

aybITKYbl O0JIBIT TaObLIA b
OjebuerTep/ie CTaHIAPTTHIK aybITKY IbIH 0acKa TYpl kMl KOJAaHbUIa 6! (OHIA pakTop N —
HiH opHbIHA (N-1) PaKTOPBIMEH AIMaCTHIPBUIFAH.

ox =\/+ Sx -7 ©)

i=1

Erep OyJ1 mamanbl KBaJpaTTay apKbUIbl TUCIEPCUSHBI O yx aJlaMbl3.

ATBIHFaH HOTHXKENIEP/ICH erep X IIaMackl oTe Ken Ooiica, HoTwkenepaiH 70 % KybIKTaybl
X+ 0y MHTEpBaIBIHAA KATAIbL.

ONmIeHeTIH IaMallapAblH oOpTama apu(METHKAIBIK MOHACPIH OpTalla KBaJIpaTThIK
Oaranaysl TOMEHET1 POpPMYyJIaMEH aHBIKTANMBI3

O =X =\/ L Zn:\)\i _X_)z (4)




9neoduer [1,2,5,10,11,12]. Cemunap cadaxk 4. Hopmansasik ynectipim (I'ayce ynecripimi).
CeHIMAUTIK HHTEPBAJIBI KOHE CEHIMIUTIK BIKTUMAJIIbLIBIFHI.

5- i Jleknus

TaxkpIpbIObI: OJIIICY HOTHXKEIIEPIH OHJCY.

JleKUMAHBIH MAaKCATBhl: MArucCTpiep[i TEXHUKAIBIK eumeyiaep (ChIBBIKTHIK OJIIeyIep,
AJIEKTPIIIK MIaMaap/bl ©JIIIey, TeMIepaTypa MEH KbICBIMIIbI OJIIICY)Typalibl KociOu OlaiMaepai
aTyFa MalIbIKTaHIBIPY.

Herizri koamanbuiatein  ce3aep:. CTBIOJEHT KOOSDODOUIIMEHTI, 3SJIEKTPJIK
HTAMAJIAP, CEHIMAUIIK UHTEPBAJIbI, CTAHAAPTTAP.

TexHukanblK emmeysaep (ChI3BIKTHIK OIIIeyNep, JASKTPIIK MIaManapiabl eey, TeMmieparypa
MEH KbICBIM/IbI OJIIIEY).

MeTpoNOorusisIbIK  dKCHEPUMEHTKE KaXeT: eJIIeylaepi >KYprizy oAiCTeMelNepiH capanay;
eJIIIey OMICIH TaHJIAy; KOCAIKAa KOHJIBIPFBUIAP KOHE OJIIey KYpallJaphl; oJIIeyre NaiblHaamy
MEH KaTap eJey KypajJapblH Oailkam Kepy; eJjIieylai OpbIHAay Ke3iHIeri >araanmapabl
OaKpUIay Bl OPBIHIAY; OJIICYAeri 0aKbUIay CaHBIH OCKITY; CHCTEMATHKAIBIK KaTeJIepi ecKepy
KOHE OJapIbl a3zaiiTy; OakplIay HOTHXKENEpiH OHIeYy XoHe Oaranay; eJjlley HOTHKEeIepiH
CHIIaTTay MEH KYBIKTaY.

Tikeneil kem perTi emuIeylep INAIKTEpl TEH >KOHE TEH eMec elueylepre OeiHel.
Honmikrepi TeH emmeynep — Oipaed >karmaiyapaarbl JIAIKTEpl Oipaed eimey Kypaimaapsl
apKbLJIbl OJIIICHTeH HOTHXKENEp KaTaphl. OJIIey HOTIDKENEPiH OHACY allbIH/IA, OChl KaTapaarbl
OapIibIK OJIIeYIepIiH TeH JSJIIKTe OONyblHA KO3 KeTKi3y Kaxer. Kem »karmaimapaa Tikenei
TEH JOJJIKTErl emeynepIiH HOTHXKENIEpiH OHJeyle VIECTipiM MEH eJjley KaTemiKTepi
KaJIBINTHl 3aHFa OarbIHAAbL. JoNmmikTepl TeH eMec eieyliep — NIIKTEPl SPTYpIl JKOHE op
XKaFaalaapaarsl mamanapsl enmiey. OcblHAal emmeynepai eHaey Kypaemi.

MEMCT 8.207-76 «MOX. Ken 6akputanaTbiH Tikeneil enmeynep. bakpiiay HoTHxkenepiH
eHjey oxmictepi. Herisri karumpanap» cTaHAApThIHA COWKEC MONIIKTEpl TEH KOIl OJIIICHTeH
TIKEJEH eIIeyIep/iiH HOTIKEIEPiH OHIey TOPTIOI.

1. Tys3erynep eHri3y apKblibl, €JI1Iey HOTHXKeJIepiHeH OeNrili CUCTEMaTHKAIIBIK

KaTeJIKTEPI1 KOIO.

2. Ty3zeTinreH HOTHXKENEP/IIH OopTalla apu(pMeTHKaNbIK ( X ) IIaMachIH aHBIKTAIl, OHBI

OJIIIIEHETIH IaMaHbIH IIBIH Oarajaybl peTiHAe KaObUaay.

3. JKeke HoTHMXKE JKoHE OpTalla apu(pMETUKAJIBIK OJIIIeyIepIiH OpTalla KBaJpaTThIK

KaTeJIIrH eCenTey Il XyprizeMis.

4. bakpuiay HOTHKEJIEPIHIH KAJIBINThI YJIECTIPIMI Typalibl THIIOTE3aHbl TEKCEPEMI3.

5. Opecken KaTeNiKTep/Ii aHbIKTAal, oJlapbl KailTa esmeinmis.

6. Kesnmelicok KaTemikTep/IiH CeHIMAUTIK meKkapachiH 0,95 CeHIMAUTIK BIKTUMANIBLTBIKTaFbI

CTBIOJIEHT YJIECTIPiIMI KECTECIHEH allaMbl3.

7. XoitpiMaraH CUCTEMATUKAJIIBIK KATEIIKTIH apaJIbIFbIH aHBIKTAY.

8. Omnmey HoTHMXKeci KaTelNriHiH CEeHIMIUIK HIeKapachlH aHbIKTay. Erep cucreMaTHKabIK

KATeJIKTI eCenKe alMacak, CeHIMIUTIK MIEKapachl, TeK Ke3JAEMCOK KaTeIKIeH OalaHbICThI

A=t.: oy, myanarsl t; - CTeroieHT K0P PUIHEHTI.

9. KarenikTi ecenke aiy apKbUIbl €JIIIEY HOTHXKEIEPIH XKazy.

Tikene#t ken emnmieynep keOiHece aOOPATOPUSUIBIK 6JIIIEyJepre KaTaibl. OHIIPICTIK
mporiecTepieri emmeyiep kebiHece Oip pPeTTIK emmeynep kezaecemi. Tikenmed Oip peTTIK
eJILeyIepiH HOTIKeNepiH enaey aaicrepi MU 1552-86 «MOXK. Bip pertik Tikeneil emnrey.
Omnrey HOTHXKENEpiH Oarayiay» CTaHIAPThIHIa YCHIHBIC PETIHAE KENTIPUITeH.

Bepinren MeroauMka KOJNAAHBUIAABI: €rep KaTeNKTepAiH Kypaymbuiapsl Oenrim  0Oosca;

KE3JEHCOK Kypaylibliapbl HOPMalbABIK YJIECTIpIM 3aHbIHA COWKEC, al >KOWBUIMANTBIH

CHCTEMATHUKAJIBIK KaTeIKTep OIpKaJIBINTHI apajibikTa Oepiiren. Oneouer [1,2,5,6,10,11].
Cemunap cabak 5. Oney HOTIKeNIepiH eHey oaicTepi. EH kinni kBagparTay oici.



6- mbl Jexuus

TaxkpIpbIObI: OIIICY HOTHXKEIEPIH OHACY (KAJIFACHI)

JleKIUSIHBIH MaKcaThl: MarucTpiepAi TEXHUKAIBIK emeynep (ChI3BIKTHIK —6JIeysep,
AJIEKTPIIIK [IaMajapAbl ejIey, TeMIIepaTypa MEH KbICHIMJIBI OJIIIeY)Typaibl Kaciou Oinimaepai
aJTyFa MallbIKTaHIBIPY.

Herizri konpanbuiatein  ce3nep:.. CTBIOJEHT KOSOOUIMEHTI, JSJIEKTPIIK
HTAMAJIAP, CEHIMAUIIK UHTEPBAJIbL, CTAHJIAPTTAP.

XKanama emmeynepiH HOTHXKeNEpiH oHJey. Kanama emmeynepiaiH katenmiktepi. Kesmeiicok
KOHE CHCTEMATHUKAJIBIK KATEIIKTEP/IiH KOCBHIH/IBICHI.

Ou3MKANBIK [amManapbslH KeOICiH TiKelnel eimey MyMKiH eMec, coll ce0eOTi omapabl
aHBIKTAy €Ki ATamTaH Typanbl. Ajramkeiga Oip Hemece OipHeme X, Y,... TIKEJICH OJIIeHeTiH
[IaMaiap/bl aHBIKTaI, OJIapAbIH KeMeTiMeH Oenrici3 maManapibl ecenreyre 00maapl. OnmeHreH
X, V,...- IH MOHJCpiH NaiijlajaHy apKbUIbl AHBIKTAJIBIHATBHIH MIaMaHbl Tab0aMbI3. MpIcalIbI
TIKOYPBIIITHIH ayJaHblH Taly YIIiH, OHBIH Y3bIHABIFBI | MeH OwikTtirin h emmien, omaH KeiliH
aymanbiH S = Ih popMysiacel apKbUIBI €CENTETIHE/].

Erep emmey exi sramtaH TypaTblH 0ojica, OHJIA KAaTeNIKTI Oaraimayjga Aa OJapAbl ecerKe
anambI3. AJFalIbIHAA TIKEJICH OJIIIECHETIH IaMaliap/AblH KaTeIiKTepiH OaranaiiMbI3, OJaH KEHiH
Oy KaTenmikTep ecenTeyiepiae KOJNAHBLTY apKbUIbl COHFBI €CENTEeNIHETIH KATENIKTepPre ajbIl
KeneTiHiH anbIKTaliMbI3. (KockIHIbI KaTenikTepal enmey i 6acka onici. Erep emmeynepai
OipHemie per KaWramacak, ajd COHBIMEH Karap TaOuFarTarbl OapiibIK KaTeNKTEPIiH
KE3JICHCOKThIFPIHA CCHETIH OO0JICaK, OJIIICHETIH IIamMaJaFbl JKaHama KareJepi opTamia
KBaJpaTTHIK ayBITKy JKOHE OpTamia apu(MeTHUKaNbIK KAaTeHIH OpTalia KBaJIpaTTHIK AyBITKYBI
apKbLIbl Oaranayra 0onassl).

CoHbIMEH kaHaMa eJIIIey — aHBIKTANIAThIH (] — 1H MOHIH O€Nriil TOyeIUIIKTIH Heri3iHae J =
f(X,Y,...Z) , MYHIIAFBI X, Y,...Z TIKEJIC] OJIICyIepIeri aIbIHFaH MOHIEP — KOMETiMeH
aHbIKTaNaAbl. DYHKIMOHAIBABIK TOyeNauTiriHe OaitmanbicThl T eki Herisri Oesikke OesiHemi —
CBI3BIKTBIK KOHE CBI3BIKTHIK EMEC.

CoOHFBI HOTMIKEHIH IIBIFAPY KOJ1apblHA TOKTAIMal, allblHFAH ©PHEKTI KEeTIpeniK.

Erep X, Y,...z mamMamapsl X, Y,... Z KaTeIIKTEPMEH OJIICHIeH e MalbIiMIay apKbUIbL,
OJIIeHTeH MoHIEp ((X, Y,...Z) (QYHKIMSUIApBIH ecenTeyre KoymaHeutansl. Erep X, y,...z
KaTeJIKTepl TOYEIICI3 KOHE Ke3eHCOK OoIica, OHIa  KaTewliri TeH

i 2 2
{@Ax\lz (6q ) (g \]

ag=1l | — Al Ayl I —aAzl ] 1)
Ty \ &z |
MYHJIaFbl ( —jKaHaMa eJIIIeyiH a0COOTTIK KaTeiri; Xy Yoeeo Z — OJIICHTEH X, Y,...Z
HOTIKENIEpl apryMEHTTEpiHIH opTalia MOHJIEpiHEH ayBITKYBI; 0] OX ,0q Y ,....#q 0z - q

(GYHKIUSACBIHBIH X, Y,...Z OOWbIHIIA JIepOeC TybIHIbLIAPHI.
By mrama emrkanian K9AiMri KOCBIH/IBIJIAH YJIKEH eMec

Aqs@l{Ax+}@ y+ ... +|09|Az . )
0X oy 0z

KoceiHbl KaTemkTepi OHBbIH KypaylIbUIapbIHBIH OeNriti OaranaHyblH MaiJalaHbIl €cenTeyre
o6omage. MEMCT 8.207-76 craHmapThiHa COWKEC 6JIIey HOTHXKECIHIH KaTeiKTepl Keleci
epexerniep apKbUIbl aHBIKTaNa el Erep sKOMBbUIMaraH CHCTEMAaTHKAIBIK KATENIKTIH 0 mexapach
KOHE eIIIey HOTIKECIHIH opTama KBaApaTTHIK aybITKYbl S e3apa Kellecli KaTbIHACIeH
Oaiinanpickan @ < 0,8S, omaii Gonca cucTeMaTHKAJIBIK KaTETIKTiH KYpaylIbICBIH €CKepMel TeK
HOTWIKEHIH Ke3/IeMCOK KaTeJIriH eCemnKe ajaMbI3. AJl, KeJeci TeHCI3/IK OphIHaaaThIH Ooica 0 >
8S, oHaa Ke31eMCOK KaTemiK KypayIbIChlH €CKEPMEH HOTHKEHI TeK CUCTEMATHUKAJBIK KaTeMEH
cunartaiiMeiz = 0. [IpakTHkana HOTHKENEPAIH KOCBIHIBI KATENIKTEpiH CHCTEMAaTHKAIIBIK JKOHE
Ke3/IeHCOK KaTeNIKTEePiHiH KBaIpaTTapbIHbIH KOCHIHABICHIHAH TYO1p anaMbl3. MyHaii



TYKBIPBIMIay KaTaH JoNeeHOeini. AbIHFaH OpHEKTIH MaFbIHACKHI OHIIIA TYCIHIKTI emMec, Oipak
(U3MKAIBIK [IaMallapbl OJIIICHTIH MPUOOPIApAarkl CHCTEMATHKAIBIK KATCIIKTEpl KOKFa
MYMKIHIIK YOK JKaF1aiaparbl aJlbIHFAaH HOTHXKEJIEP/l CHITaTTayra 00J1apl. One0neT
[1,2,5,10,11,12].

Cemunap cabdak 6. Onmey HoTmKeIepiH oHuey. EH kil kBagparTay o/ici (3Kaiarachl).

7- i Jlekuus
TaxkbIpbIObI: Oy CUTHAAAPBI
JlekUSIHBIH MaKcaThI: MarkuCTpJiep/i CUTHAJLAAPABIH dpTYpJil KacueTTepl OoibIHIIA
KJaccu(uKanusiay, JIeMEHTap KoOHE KYpJelli 6JIIIey CUTHAIIaPbIHBIH MaTeMaTHKAIIBIK
MoJIeNIepi TYpajibl TYCIHIKTEp Typajibl KaciOu OiTiMAepAl amyFa MallbIKTaHbIPY.
Herisri koanansLiateid co3nep:.. CUT'HAJI, AHAJIOT'TBIK, JUCKPETTIK, IIEPUOATHI,
KBAHTTAY, UMIIVJIbC, KBA3U, MOAVYJIALIMSA, TAPMOHUKA.

Curnangap/iel SpTYpIli KacueTTepi OoMbIHINA KiacCupUKausiay. JIeMEeHTap jKoHe Kypeni
©JIIIICy CUTHAJIAPBIHBIH MaTeMaTUKAIBIK MOJIEIIAECP] Typaibl TYCIHIKTEp.

KeiiOip ¢usukanplKk mnpouecTeri mapameTpiep (QHU3MKAIbIK IIaMaMeH (YHKIIMOHAIbIBIK
OaiiaHbpICTaFbl aKMapaTThl TaChIMaJay/Abl CUTHAN Jien aTaiiMbl3. byn mapamerpai akmaparThiK
enmis.

Onmiey curHaiabl — OIIICHEeTiH (U3MKANBIK I[IaMagarbl CaHABIK akmapar. Omey
CUTHAJITAPBIHBIH TYPJIEPi OTE KOTl.

AKIapaTThIK JKOHE yaKbITIIA HapaMeTpJIepm eJIllIey CHUIAThl OOMBIHINA, 6JIIlIey CUTHATIAPbI
OeliHei: aHAJOITBIK, TUCKPETTIK, CAHIbIK. AHAJOITHIK CHIHAN JEreHIMi3 — y3/iKci3 Hemece
y3aikciz-0emikTi GpyHKIusiMeH Y g(t) cHIaTTanblHAThIH, OipaK OyJ1 QyHKIUSHBIH 031 )KOHE
aprymenri t 6epinren uatepBaiaap Y a(t) + (Ymin; Ymax) aHe t+ (tmin; tmax) apaibiFbiHaa
Ke3-KeJIreH MOHJepAl KaObliaaiapl. JIMCKpeTTiK CUrHall IereHiMi3— yaKbIT HeMece JIeHTeiep
OOlbIHIIIA AUCKPETTIK ©3repeTiH CUTHANJapbl aTaitMbl3. bipiHiIi sxaraiia AMCKPETTIK yaKbIT
Mmesetinae nT, myHaarel T = const — nuckperTey uHTepBaisl (nepuoasl), n = 0; 1; 2;... OyTiH
Y 1(NT) + (Ymin; Ymax) K€3-KeJIreH MOH/Iepi TaHIaMa HeMece CaHaK Jen aTanajasl. MyHpai
CUTHAJI/Iap TOPJbIK (GYHKIMATIAPMEH cunaTTanblHaAbl. Exinm xarnaiina Y (t) curHanbIHbIH
MoHI t+ (tmin; tmax) Ke3-KeNreH yakbIT Me3eTiHe 00a/ibl, Oipak oJapblH KaTtapsl IeKTeareH hj =
nq. CaHIBIK CUTHANAp — JCHreiIep MeH yaKkbIT OOMBIHINA TUCKPETTENIHIN KBAHTTAIFaH
curHanaap Y (nT) KBaHTTBIK TOPIIBIK (QYHKIUSIIADMEH CHITATTAIbIHABI, JTUCKPETTIK YaKbIT
mesertinge nT, hy, hy, ..., hy kBaHTTay IeHrelaepi OONBIHIIA, TEK COHFBI AUCKPETTIK MOHIEPTe
ue 0omnapl.

VYaxkpIT O0ifbIHIIIA ©3repy cUnaThiHa OaliIaHbICTI CUTHANAAp O6JIiHeAl: TYPaKThl, aifHBIMAJIbI.
TypakTel curHaIgAp ONIIEHETIH CUTHANIAPABIH €H KapamahbM TYpi, al aifHpIMaibl CUTHAIAAP
yakbIT OOMBIHIIA Y3/IIKCI3 HEMECe UMITYNIbCTIK 001ybl MyMKiH. [lapameTprepi y3/ikci3 e3repeTin
CUTHAJIIApAbl Y3IIKCi3 curHan aeimi3. MMIynbCTiK CHUTHAl — COHFBI SHEPTHSHBIH CHUTHAIbI,
IIEKTETeH YaKbIT apalIbIFBIHIAFBl HOJNTe TEH eMecC, JKYHeleri aybicraibl peKiMHIH asKTaly
yaKbITBIMEH Taparap, ochl XKylere acep eTeTiH CUrHall.

BomkamaplK akmapaTThiH 0OJybIHA OaWIaHBICTBHI AWHBIMAJIBI OJIIIICY CHTHAJAAPHl OOJIIHEI]:
Ke3IeHCOK, allabIH-aIa OelriIl HeMece KBa3d ajiablH-ana Oenrial. AJaplH-ana Oeirial CUrHaia —
OYJ1 CUTHAJIJIBIH ©3Tepy 3aHJIbUIBIFBI OCNTi, an yATiciHAe Oenrici3 mapaMeTpiep *OK. AJIbIH-
asia Oenrisi Je3iK CUTHAIIBIH MOH/IEP] Ke3-KeJreH yakbIT Me3eTinae oenriai. KBaszu annpin-ana
Oenrii CUTHAIIAp — YyakbIT OOWBIHINIA ©3repy 3aHABUIBIKTaphl asjan Oenriii, Oip Hemece
OipHemie Oenriciz3 mapamertpisiepi Oap. OIIeHETIH CUTHAIAAPABIH Ke0ici KBa3W ajjbIH-aja
Oenrii.

byn curnangap GestiHei: AIeMEHTap XKoHE Kypaell (MMITYJIbCTIK KOHE MOIYJISIIHUSIIaHFaH).
Curnannap nepuonaThl HEMece MepHoATHI emec. IlepuoaTsl emMec CHrHaijap: aybICHallbl KOHE
MIEPUOATH CUTHAIIFA KYBIKTay O0Jbin OemiHedl. [lepuoaTel curHagFa KybIKTay JETeHIMI3: erep
OHBIH MOHI YaKBITIIIA ApTYMEHTKE TaHIAJBIHFAH CaH bl KOCY apKbUIBI AJIbIHFAH MOHJIEP JKYBIKTAI



Kaiitamanca. [lepuoATsl cUTHanM OCBHIHIAW CUTHAIAAPABIH jaepOec Typi. JKybIKTay TEpHOITHI
GyHKIUSIApBl albIHA/BI, €rep NEPUOATH (PYHKUIUSIApFa OJIIeyre COMKec eMec MepuoaATapbl
Koccak Mbicansl Y (t) = sin(at ) + sin(A 2at ) . Aybicnianbl curHAIap GU3MUKAIBIK KyHeneperi
aybICIaibl TIPOIECTepAl CHUTHATTaiapl. [lepuoAThI cUTHAIAAp — TYPaKThl YaKbIT HHTEPBAIIBI
OolbIHIIA KaWTallaHAThIH CUTHangap. byn curHangap rapMOHHMKaNbIK JAen artajibiHaabl (Oip
rapMOHHUKA) HEMECe MOJIUTaPMOHUKAIBIK (TapMOHUKamap kem). Oneouer [1,2,5].
Cemunap cabak 7. Onmiey aknaparTapblH TYPJICHIIPY, CaKTay ®KoHE Oepy JKOJIIapshl.

Apanbik 6akpimay Ne 1.

8- i Jlexkuus

TakbIpbIObI: OmiIey Kypanaapbl

JleKUMAHBIH MAKCAThI: MArucCTpJEp/i OJIey KYpalJapblHBIH TYpJepi, aHAJIOITBIK >KOHE
CaHJBIK eiey Mpudopiapbl, KaauOpoBKamay, oJjlIey KypalJAapblHbIH MeJIIIepIeHTIeH
METPOJIOTHSUIBIK CHITATTAMAJIAPBI, KJIacC JQIIIKTEPl Typasibl KociOu OuTiMIep/i amyMeH Katap,
TOXipuOe )KYprizyre MalbIKTaHIBIPY.

Herisri koagansuiateid co3aep:. CUTHAJL, AHAJIOI'TBIK, JUCKPETTIK, KBAHTTAY,
UMITYJIBC, MOAYJIALUA, ABTOMATTAHIBIPY.

Onmey KypainapblHBIH Typiiepi. AHAJOTTHIK JXKOHE CaHABIK emey Npuoopiapsl. Ommey
KypajiapblH KalTuOpoBkajiay. MeMIIeKeTTIK METpOJIOTHUIBIK OaKblIay KOHE Kajarasay.

«Omnmey KypajabD» METPOJIOTHAIAFbl €H 0acThl MaHbI3/IbI TYCIHIKTEpAiH Oipi. Onimey Kypaibl
Jen — eJlIeyJepleri KOJIJaHbUIAThIH MOJIIEPICHIeH METPOJIOTHSUIBIK CHUIlaTTaManapbl 0Oap
TEXHUKAJBIK KOHABIPFeUIapAbl ataiiMers (MEMCT 16263-70). Ommey kypanmapsl Keieci eki
GyHKUMATAH KypalaTblH, OpPTYpJi KOHCTPYKTHBTI JalblH KOHJABIPFbUIAPIBI OipiKTIPETiH
KaJblIaMa TYCIHIK:

e OepinreH (Oenriii) eJIIeMHIH IaMachiH Oepeil, MbIcajibl, TUPs — OEPUIreH MacCaHbl,
KeJieprijiep Mara3uHi — KeJIepriHiH AUCKPETTI MOHJIEp KaTapblH Oepei;

® [IBIFBIPBUIFAH CHUTHAN (KOPCETKII) 6JIIIEHETIH IIaMaHbIH MOHI Typajibl aKlapaTThbl
Oepeni. Omiiey KypaJblHBIH KOpPCETyl ajlaM ar3achlHbIH OpraHAapbIMEH TiKeJed (MbIcalbl,
KepceTKil Oap oHE CaHIBIK MpUOOpJIapIbIH KepCceTKilTepi) KaObulgaHaJbl, HEMEcCe ajam
KaObUIIAaybl MYMKIH €Mec, COHJIBIKTaH 0acka eiey KypalJgapblMEeH TYpJEHIipyre
Tan/1aJaHbUIa bl.

FrutbiM MeH TeXHHMKaHBIH SPTYPJIi calachlHIa KOJAAHBUIATHIH OIIIEY Kypalaapbl oTe Keil.
Konpany canacbiHa Toyenci, Oipak OapiblK esiley KypajlJapblHAa TOH, OChl KOI KHBIHTHIKTaH
KaNpl cumarTapabl Oenmin amyra Oonanbl. Bynm cumattap opTypii eiey KypalJapbIHbIH
KJ1accu(hUKALUSIIapBIHBIH HeT131 O0JIbIN TaObUIaIbl.

Oniey KypaigapblHbIH O1pJIiriH KaMTaMachl3 eTy peJiHe OaitnanbicTsl, OK OemniHeni:

® METPOJIOTHSIIBIK MaKcaTTapFa apHaJIFaH, METPOJIOTHSUIBIK (YIT1I1) - O1piiKTepi MIbIFapy
’KOHE OHBI CaKTay HeMece )KYMBICTBIK 6JIIIey KypajiapblHa eJieM OipJirin oepy;

e oumieM Oipiirin 6epyre OaiIaHBICTBI €MeC, OJIIISYTe KOJaHbUIAThIH )KYMBICTHIK .

Onmiey KypaiapbIHBIH YT )KOHE JKYMBICTBIK OOJIIHYIHIH MaHbI3bI, OJap IbIH
KYpbUIBIMBIHA HeMece JoNJiriHe eMec, KoJlJgaHy aschlHa OaimanbicTel. [IpakTukana
KOJIZIAaHBUIATBIH TIpHOOpIapAbiH Ke0ici ekiHmn Oerikke xkaTaabl. MeTpOJOTHUIBIK —OJIey
Kypajizapbl oHma kemn emec. Onap apHaiibl FBUIBIMH-3€pTTE€Y OPTAJIBIKTapbIHIA KOOaJlaHbIIM,
LIBIFAPBUIBII, COJI )KEePAE KYMBIC ICTEeHI1.

ABTOMAaTTaHIBIPY JCHIeHiHEe OalmaHbICTBl ©Jmey Kypaimapbl yir Oesikke OesiHeni:
aBTOMATTaHBIPbUIMAaFaH; aBTOMATTaH/LIPY PEXIMiHIE Oip HEMECE OJIIey ONepanusChIHbIH O1p
OeJliri aBTOMATTaHABIPBUIFAH; TOJBIK ABTOMATTAHIBIPBUIFAH - OJIICYIiH O9pi koHE OapibIK
omepanusuIap aBTOMATTaHIBIPY PEeXIMiHIE (HOTHXKENEp/l eHJLY, TIpKey, aKmapaTTaplbl Oepy
xoHe T.0.). Kasipri ke3eHze aBTOMATTaHIBIPBUIFAH KOHE aBTOMATTHIK OJIIIeY Kypajaapbl Kell
KOJIJaHBbICTA.



Crangaprray AeHreii OOWbIHINA OJIIIey Kypaiaapbl OeiHei:

® CTaHJApTTaJIFaH, MEMJICKETTIK YKOHE CaJIaJIbIK CTaHIAPTTAPAbIH Tana0blHA COHKEC
KacayFaH,

e CTaHJapTTaIIMaraH (€peKIie) apHail enmiey eceOiHe apHaIFaH, CTAaHIAPTTAYAbIH Keperi
KOK.

Oniey KypainaapblHbIH Ke0ici cTannapTranrad. Onap/bsl cepusiiibl Typle OHAIPIC OPbIHIAPHI
HIBIFApabl J)KOHE MIHJCTTI TYpJe MEMIIEKETTIK TekcepicreH eTeni. CTaHIApTTHIK eMecC OIIey
Kypajjapbl ~ MEMJICKETTIK  TEKCEepICTeH  oTheiai, OipaKk  oJlapAblH  CHIIaTTaMallaphbl
METPOJIOPTUSIIBIK aTTeCTAlMsATIAY apKbUTbI aHBIKTAJIAIbI.

OnmieHeTiH GU3MKAIBIK I1aMara OalJIaHBICTBI OJIIIEY Kypaiaaphl OeJiHe Il HeTi3ri — eJiey
eceOiHe coiikec anbIHATHIH (DM3MKATBIK IIaMaHBIH MOHIH ajyFa KEpeKTi ejliey Kypajbl;
KOCBIMIIIAa — OCNTICHIeH JOJIIKTET HOTIKEIEP Il ally YIIiH, HETi3r1 eJey KypajblHa HeMece
oJIIIey KeIIeHiHe ocep eTeTiH (M3MKAJBIK I[IaMaHbl OJIIEHTIH ejmey Kypaibl. Ommey
MPOLIECIHET] YKOHE OPBIHAANTHIH (YHKIUSUIAphIHA OaillaHBICTHI OJIIIeYy Kypajjapbl apHailbl
Kiaccu(PUKATOp apKbUIbI aHBIKTAIBIHAIbL. OneouneT [1,2,5].

Cemunap cabak 8. Onmiey KypaiblH Tagaay. Onuiey KypalaapbIHbIH KJIacc JoNIIKTEpi.

Oniey KypalgapbiHBIH METPOJIOTHSITBIK CCHIMIUTITI.

9- mbl, 10 — bl  Jlekuusiaap

TakbIpbIObI: OIIICY KypaTAapbIHBIH METPOJIOTHUSIIBIK CHITATTAMAIAPBIH Oaraiay )KoHe
OakpLIay.

JleKIUSIHBIH MAaKCaThl: MarucTpiep/i oJliey KYpaJIapblHbIH HAaKKThI IKaFJIaiiapaarbl
KacHeTTepi MEH OoJIapAbl KOJJaHy. ONIIey KYpalJapblHBIH MOJIICPICHICH METPOJIOTHSIIBIK
cumarraMaiapbl, Kiacc AQJAIKTEpl Typaibl KociOM OimiMaepli amyMmMeH KaTtap, Toxipude
KYPTri3yre MambIKTaHABIPY.

Herisri koagansuiateid co3aep:. CUTHAJL, AHAJIOI'TBIK, IUCKPETTIK, KBAHTTAY,
NMITYJIBC, MOAYJIALINSA, ABTOMATTAH/IBIPY.

1. Tixeneit canvicmoipy 20ici
OeMMeH CaIbICTBIPbUIAIBI (PU3UKANIBIK I1aMa HEMECe OFaH MPOINOpIUoHal mama. by
KE3€HI€ OJILIEM eJIIIeyill TPUOOP/IbIH 1II1HAE, HEMECE OJILIeY IIKANIaChl PETIHIE.

OAICTiH KYPbLIBIMABIK 0JI0K-CXeMachl

X Henutens X 1 M3mepuTenbHbIi Y Y
unmn > npu6op
ycunurens

Byn onmictiy GipHeme opbiHAATY TYpiepi 0ap.

1.1. Tikenei 0aranay aaici

Byt enmieyniiH eH KapamaibiM TYpl — ©JIIIeHeTiH (PU3UKAJIBIK I1aMa OIpTEeKTi eJIIIeMMEH TiKeTeH
CaJBICTHIPBUTABI (€111 TYPICHIIPYCi3).

Mbicaji. ¥3bIHABIKTHI ChI3FBILIINECH OJIIIeY.

N




1.2. Tikenei TypyaeHaipy aaici
Oxicre OapibIK eJIIICHETIH PU3UKAIBIK I1amMa Ti30eKTel xKallFaHFaH eJley Ti30eriHiMeH TYpJeHIipreHHEeH
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Mpeicaa 1. XXyKTiH canmarbl py>KUHAIBIK Tapa3bIHBIH KOMETIMEH oJeHe [i. MyH/a )KYKTiH caJIMarbl
Tapa3bl KOPCETKIIIHIH OYPBUTY OYPBIIIBIMEH TYPIACHIIPLIEIL.

Mpicas 2. Ti30ekTiH O6MiriHaeTi TOKTHI aMIIEPMETPAIH KOMETICeH omeimiz. MyH/1a TOK aMIiepMeTp
KOPCETKIIIiHIH OYPBUTY OYPBIIIBIH TYpPICHEI.

COH 6JIIECMMCH CaJIbICTBhIPbLIA/IbI.

1.3. Aamacteipy daici

By omic exi aTanTa xypei.

MpicaJ. JKykTi enmey.

1 — i aTanTa npyKUHAaFa XYK UTIHe/1 Jie Kanaaa OeNnriieHrei.

3 — 111 )KYKTI eJIIIEMMEH alIMacThIpabl (THPIEPAiH KHUBIHTHIFbI), OCNTiMEeH ColiKec KeNTeHIIe. OMICTiH Heri3ri
apTHIKIIBUTBIFBI — TPUOOPIBIH CUCTEMATUKAIBIK KaTEIIKTEpioTe as3.

1 sTan 2 sran

2. Macwumaomulk mypaenoipy aoici
OJicTe TIKeNEH TYpJEHIIpY MPOIECIHAE 6OJIIey KYIeUTuUIeai Hemece (KeOeuTineni), sSFHU OJIICHETIH
IIaMaHbIH OeJ1iMi aJicipey apKplIbl. bys oxictep keneci Typae 6omaibl:

2.1. TyibIKTaYy d1ici
Mpican. Ti30ekTiH OomiriHIeri TOKTHI IIYHTAIFaH aMIIePMETPAiIH KeMmeriMeH onreimi3. LIIyHT mpubopabiy

OpaMbIHa TapaJIjIeNib JKaJFaHFaH KillIKeHe Keaepri. AMmepueTpaid kepcetyi |a enmenerin |y TokneH kemneci
KAaTbIHAC KaThIHAC aPKbUIBI OaliTaHbICaIbI
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Onebuer [1,2,3,4,5] w

11- i, 12 — i Jlexkuusiap
TakbIpbIOBI: R4 m 14 Onmeynep i Kyprizy sgicTemenepi.
JIeKIMSIHBIH [ 1 — o MaKcaThl: MarucTpiiepal  Herisri
TYCIHIKTEPMEH, aTTecTaTTayra KOWBUIATBIH — KAJIIIbI
Tayanrap. Onmeynepi Kyprizy oficTeMenepin
Kacay TypaJbl ,RLI KociOm OuTiMIepal adyMmMeH Kartap,
Toxipube Kyprizyre Iy 4 MaIbIKTaHBIPY.
Herisri KOJIIAHBLIATHIH co31ep:. MBU,

ATTECTALMA, KOPPEJIALNA, AHAJIOI'TBHIK, AMCKPETTIK, KBAHTTAY,

NMITVYJIBC, MOAYIJIALUAIIAY.

2.2.baKbl1aHATBIH Tene-TeH1ecTipy daici

OiCTiH KYPBLIBIMABIK 010K-CXeMAaChI

Tikeneit I
> >
TYPJAEHIIprim
X=X-X o1l
X OCYIIbI BJIECMCHT GIII.Hein.H
—*k X
- Xon
Kepi I
TYPJACHAIPriI

OICTIH epeKUIUIri Ti30eKTeri Tepic Kepi
OailnaHbICThIH 00iTyHI (P - TI30€K), 011 Typa
TypaeHaipyai ae xKamtuasl (K - Ti30ex).
Ocpiran OailIaHBICTBI eJIILIeYiII
npuOOPIBIH KipiCiHE CHUTHANIApIbIH 09pi
KeIMEeN .
Tikeneit Tiz0ekTiH K — TYypieHAIpy
KOX(PUITUEHTIH KebOiHece KYLIenTy
k03¢ PuuuenTi; an kepi TYpJIEHAIpY
ko3¢ duimeHTIH B opiniMeH Oenriieinai.
OyHKIMOHATB/IBIK OJI0K-CXeMaJIaH:
1=K x, Xor=P-1, X=X—Xo-
BonateiHbl  KepiHIN Typ,  SFHU OCHI
K

kareicTapiad | = 1+ BK x KATBIHACBIH
TabaMbI3. byn cxema TypakTbl >koHE

alfHBIMAJIBl CUTHAJIJIAP/IBI OJIIIEYTe KOMAaHyFa 00abl, ajl SJEKTPIIK, SJICKTPIIIK eMeC IIaMaiapsl dJIEKTPIIK
eMec o/licTepMeH enmeHe . by cxemaza enmiem eniiey mpruOOPBIHBIH 1IIH/E (©JIIIeY [IKAIACHI).



Mpicas. OpbelHIANYBIHBIH €H KapanailbiM Typi — kepHeynai Toka (TTK) TypakTbl TOK KYIICHTKIIIIHIH
KOMETIMEH eueyre 00Ia b,
by cxemanarsl keaepriniH MoHI Ry kepi OaiinanbicM ko3¢ dunrentine coikec . KymedTkimTiH — Kymeury
kodpdunuenTi K tikenei Ti30eKTiH TypAaeHaIpy KodpUIeHTiHEe colKec.

MyHnarsl - I=K U, U=U

IRqc. ;];51 cxemMaja © 1 T¥paKuTH-TO-K ] U<<UXX_.
KYILLIEUTYIII1 | o .
Ammnepmerp Uy AU VIIT c OJIIICHTIH TOK
KepHeyTre Typa Roc POIOPIIMOHAIT:
K o1 ___1I = ]

l=— Uy.

1+ R K

2.3. MoCTTBIK d1ic

byn oxic maccuBTIK (DU3MKANBIK LIamMalapibl eJIIeyre KeHIHeH KOJAAaHbUIAAbl (mapaMeTplliK KelleHIepi:
Kelepri, MHAYKTUBTIIIK, CUBIMIBUIBIK >KOHE T.0). OjicTe eNIIeHEeTiH (HU3UKAIbIK IIaMaHbIH e3repici

ANEKTPIIK Keaepri Ry , @3repiciH oficTe eley apKbLIbI.

Y1 keaeprifid TOFsl MEH KeAeprijiepin Oiny apKpuisl Oenriciz keaeprini Tabyra RyR4=R2R3 Tox Heure
TeH. by xaFiaiiia MocT Tere-TeHIiKTe Typ.

Omneyim npubop apkbUIbl ©TeTiH TOKTH (CypeT.1) keneci hopmyna apKblibl ecenteyre 00a bl
RiRs—R2R3

I=E (Re+Ro)[RsRs+Ryy (Ra+ Ry ) ]+ (Re+Ry )RRy .
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Oaeouer [1,2,3.4,5,7,8]






