Jlekuusiap
«FpUIBIMU 3epTTeyJIepaiH Teopusichbl MEH TEXHUKACKD» ITOHI OOMBIHINA
1- mi Jleknus
TakbipbIObl: DU3MKAIBIK IIAMaIap MEH OJIIEHETIH mamMaiap. Oiey 5KoHe METPOJIOTUsL.
JKanneanras eneynep.
JleKUMAHBIH MaKCATHI: OaKkamaBpiIapIbl KbUTY(PU3UKAIBIK OJIICYICPMEH TAHBICTBIPY

’KQHE OJIIIey/IeT1 METPOJIOTUSIHBIH PoJli Typalibl KociOu OimiMaepai anyra 6ayiy.

Herizri koapanblLiaTeia ce3aep:. METPOJIOI'MSA, OTAJIOH, ®U3UKAJIBIK [ITAMA,
YJII'UII ©JILLIEY K¥PAJIJIAPHIL.

Ouey TeopHsACHIHBIH Heri3nepi. MeTpo1orusijibIK Herisri Tycinikrep
Ou3MKaNbIK IaManap MEeH OJapAblH Kacuerrepi. PHU3MKaNbIK HIaMajapAblH Typiepi. Ommey
TypaJibl TYCIHIK XQHE 6JIIIey IKajanapbl. MeTposioruss — OENriIeHreH JJIIKTI KaMTaMachl3
eTeTIH, OJIIey, eJIIey KYpaaaapsl Typaibl FBUIBIM cajlachl. MeTposiorus e3apa OailjlaHbICTaFbl
yu Oenikke Oemineni: « TeopusibiKk MeTposiorusy, «KommanOansel METPOJIOTHS» KOHE «3aHbIK
METPOJIOTUS.

MeTpoJIOrHsHbIH aTKapaThlH JKYMBICHI MPOLECTEP MEH KEIICHIECPAIH KacHeTTepi Typalibl
OeNruleHreH JANIIKTEr1 CeHIMI1 CaHIBIK aKmaparrap aixy. MeTposIoTUsIIBIK Kypaijaap — eJey
KYpal1JlapbIHbIH JKUBIHTBIFBI MEH METPOJIOTHSK CTAaHAAPTTApIbIH YTHIMJbBI MHaiilanaHbLUTybI.
MeTposorHsiHBIH, HETi3ri TYCIHIr1 emmey. ApHailbl TEXHUKAJbIK acrlanTapblH KeMeriMeH
TOXKiIpuOe Ky3iHIe (U3MKAIBIK MIaMalap/blH MOHIH aHBIKTay. OImeyaiH FBUIBIMA Ma3MYHBI
FBUIBIMJIAFBl TEOPHUsS MEH IpaKTUKaHbIH OaliaHbICbIH Taly. Onieyci3 FBUIBIMHBIH JaMybl
MYMKIH eMec. OJeyaiH TEeXHUKAJbIK Ma3MyHbl — KEIIEH Typalbl CAaHIBIK aKMapaTThl aly
apKbUIbl OHIMHIH >KOFaphl carnachlH KaMTaMachl3 €TyMEH KaTap KelleH i YTIMJIbI OacKapy.

du3uKaNbIK eneynepIiy Heri3ri ecentepi 00bIn TaObLIaabI:

e  Ou3MKAIBIK IIaMaJIap/IbIH, MEMJICKETTIK ATaJOHJAPAbIH, YTl eIIey KypalJapbIHbIH
OipJiKTepiH OeKiTy;

Oniey KypajiapblHbIH, OICTEPIHIH XKoHe OaKblIayIbIH TEOPHUUIAPbIH XKacay;

Omnmiey OipJiKTepiH KaMTaMachl3 €Ty;

Karenikrepai 6aranay omictepi;

DtanoHnap MeH YTl enmey KypauiapblHaH eJIeM OipiiKTepiH KYMBICTBIK OJIIIey
KypanjgapbelHa Oepy 9/1iCTepiH )kacay.

e Ommey amzaMaap eMipiHIEri eH KeHe JoyipaeH Oepi OactanFaH opekeTTepliH Oipi.
benrini namy QopmanusiapsiHia eiey METpOJOTHSHBIH TybIHAayblHa okennai. bipak op
MeMJIeKeTTepAe  Oenrun mamanapisl eJieyre KONTereH emeMaepal KoJAaHyaapsl
MEMJIEKETTEepAIH ©e3apa cayna jkacayblHa Kejepri Oona Oactajbl. OU3MKAIBIK HIaMaaapabl
yHU(UKanusIay onapAbl Ke3JI0HCOKTBIKTaH TOoyesci3 eTy YIiH Oipinmi per @paniusga
»acaiapl. BipiHIIi mama y3bIHIBIKTBIH ©JIIeMi MEeTp albIH/bI, col ce0eOTi Kyie MeTpiik
JKYHe Jem aTaajbl.

2003 >xputel Kazaxctan MeTposiorusiHbIH gaMybiHa 80 >KbUIABIFRIH aTan oTTi. Ka3zaxcTaHnaarsl
METPOJIOTUSHBIH JaMybl Peceiifieri MeTpoJOTUsIHBIH 1aMybIMEH ThIFBI3 OaitnaHbicThl. 1992
*KblTbl Kazaxcran ereMeHIiK anraHHaH KeiiH, METPOJIOTHUS jKaHa caThira ketepinai. Kaszipri
3aMaHfbl (pU3MKa KeTi Heri3ri IIaManapra KYpbUIFAH: Y3bIHJBIK, Macca, YakbIT, JJIEKTp
TOFBIHBIH KYII, TEpPMOJMHAMMKAIIBIK TEMIEpaTypa, 3aTThIH MOJIIepi, >KapblK KYIIi.
bIHFalinBIIBIK YIIIH KOCHIMIIIA €Ki [IIaMa eHT31IreH — JKa3bIK KOHE JCHEIK OYPHIIIL.
Ineomerrep [1-4,5,9].

Cemunap cabak 1. Xeunypusukansik emmeynaep/i Kinaccupukanmsiai.



2- i Jleknus
TakpIpbIObl: OU3MKAIBIK IaMaiap OipaikTepiH Tady TEOpUICHl MEH eJIeMaepiH oepy.
JlekUsIHBIH MaKcaThl: OakaiaBpiapasl (GU3KMKAJIBIK M1aMaiap OipiaikTepiH Ta0yIbIH
TEOPUSICHl MEH OJIApbIH eNIIeMIepiH Oepy Typaibl KociOu OutiMaepai amyra Oayimy.
Herizri koananbuiatbhin ce3gep:. CU KYWUEC], KAHJIEJIA, AMIIEP, TEMIIEPATVYPA,
KWJIOTPAMM, MOJIb, METP, CEKYH/.

Xanbikapanslk Oipiikrep xyieci (CH). @usukanbik mamanap OipiiriHiH KyHenepiH KypyIblH
HET13r1 IPUHIMUIITEPI.

Op KemieHre QU3MKAIBIK IIaMa KOPCETEeTiH KACHUETTEPiHIH CaHIBIK Ma3MYHBIHBIH
OPTYPJILIIriH OEKiTy YIIiH, METPOJIOTHIA OJIILIEM KIHE CAH/IBIK MOH TYCIHIKTEP1 CHII3UITeH.

@u3MKAIBIK IIaMaHbIH eJIIeMi — «(pU3HUKaBIK I1aMay TYCIHIriHE colikec Oenrini KemeHaeri
CaHJBIK KACUETTEP/IiH Ma3MYHBI.

Ou3MKaNbIK IaMaHbIH MOHI — OHBIH OJIIeMiH Oaranayra KaObUgaHraH Oipiiik peTiHAeri
caHzap.

Omuemainik dim Q — mopexenik Kemmylie TypiHzeri ¢opma, OaillaHbIC OCBHI IIAMaHBIH
HETi3ri (U3MKaIBIK [IaMaJapMeH COMKeCTIriH cunartTaiasl. [Iponopunonanapix ko3ddunuent
Oipre TeH:

dimQ = L°*M*T71"...,
myHzarsl L,M,T,I — ocbl xyiieHiH Heri3ri mamanapbiHbIH Oenrineynepi; o,fB,y,n — OyTiH HemMece
Oeumiek, OH HeMece Tepic HaKThl caHaap. [lopexenik KepceTKill, eImeMAUTIKTIH KepCceTKii
nen atanaapl. Erep GapibIK eNMIIEMIUTIKTIH Adpexernepi Henre TeH Ooiica, oHAa Oyl mamaH
OJIILIEMCI3.

Ommuemainikrepai keOeiiryre, Oenyre, TopeXeciH KeTepyre jKoHe TYOIp acThlHaH ayra
0oJ1apl. OMeMIUTIK KOJIaHbLIAAbI:

e Oipmikrepai Oip *KyleneH eKiHuIi xxyiere Keuipyre;

® TEOPHSUIBIK KOPBITBUIFAH KYpJeli ecentey (hopMyanapbIHbIH 1YPHICTHIFBIH TEKCEPYTE;

e [aMalapjblH 63apa TOYEN TN H aHbIKTay/1a;

¢  (U3MKAJIBIK COMKECTIK TEOPHSCHIHA.

@u3MKanblK IMIaMaiapAblH OallaHbIC TEHICYJIEPiHIH KeMeri apkKbuibl, Oenrimi -  Oip
maMaiapabl 6acka JKyhenepnaeri mamanapiasl aHbikTay. KaObUinanraH NpUHLIMITEPre CoWKec
¢Gu3uKanbIK IIaManapAblH JKUBIHTBIFBIHIA, Olpeyiepi Toyenci3, ain Oipeyiepi oJapIblH
byHKIHsIIaps! 60Jica, OHA OHBI (PU3UKAIBIK MIaMallap/IbIH KYHenepi Jen aTai/bl.

CoHpBIKTaH JKeTi MamManap HEeTi3ri, ajl KaJlFaH [amMaiap TYBIHIbI Iamarnap Jer aTajlajibl.
TybIHBI IIIaMaap HEri3ri mamManap apKbplibl OpHEKTEe 1.

JKyiienin aTayblHIa HET13r'1 MIaManapblH CUMBOJIIAPbl KOJJaHbUIAAbl. MBbIcaibl, Y3bIHABIK
— L, macca — M, yakpIT — T xone T.0. Kazipri ke3enneri CU xansikapansik xyiieci LMTIQNIJ,
cuMBoJapbiMeH epHekrteneni. Kazaxcran PecnybOmukaceinnma CU xyiieci [OCT 8.417-81
«MOXK. OusukanbIK mamanapsiH OipiaikTepi» cTaHIapThIMEH aHbIKTanaabl. Oneouer [1-4,5,9].

Cemunap cabak 2. Dranonaap Typaiusl TyciHik. CH xyiecinneri stajgonmap Oipiiri.
Oniey KypajiaapblH 6akbuiay Typaiibl TYCIHIKTED.



3- i Jleknus
TakpIpbIObl: Omniey KaTemikrepi
JlekuusiHBIH MaKcaThl: OakataBpiap/bl KblTy(U3UKAJIBIK [IaMaJapAbIH eJIIIey
KaTeJIKTEepIMEH jKoHE OJIap/IblH TYpPJIEpIMEH Typalibl KociOou Ourimaepai anyra Oayiy.
Herizri koamanbuiatein  ce3aep:. ABCOJIIOTTIK, CAJIBICTBIPMAJIBUIBIK,
NHCTPYMEHTAJIbABIK KATEJIEP, IUCITIEPCHA.

OINIeHeTiH IIamManapiAblH IIBIH JKOHE HAKThl MoHuepi. Karemik Typanmbsl  TYCIHIK.
CucreMaTHKaNbIK, KE3ICHCOK >XOHE epecKen KaTelikTep. Oumiey KaTeNiKTepiHiH TYybIHAAY
cebeOTepi.

Onmiey Kypanzapbl MEH 6JIIIey HOTHIKENEpPiHiH CalachlH, OJIAPJbIH KaTeIIKTepiH KOpCeTy
apKpUIbl cunarrayra Oonanabl. «Karemik» TYCIHITIH €HIi3y, eNIICHETIH (HU3MKAIBIK I1aMa MEH
©JIIIIey HOTM)KECIHIH IIbIH JKOHE HAKThl MOHJEpl TYCIHITIMEH ThIFbI3 OailaHbIcThl. DU3NMKAIBIK
[IIAMaHBIH IIBIH MOHI — OEpLIreH KEeMICHHIH CaHABIK XOHE CamalblK KAaCHeTTEpPiHIH uaeas
MOHIepi. by aGCOMOTTIK MILIHABIK OOJBIT Ta0bUIa b, OipaK 013 MpakTHKaAa KoOIHECEe «HAKTHI
MOH» TYCIHIrH KojnaHaMmbl3. DU3MKaIbIK [IaMaHbIH HAaKThl MOHI — TOXKiprOe KY3iH/Ae aJbIHFaH
IIBIH MOHTE OapbICHIHINIA JKAaKbIH, SFHU OHBIH OpHBIHA KOJJIaHyFa Oosafpl. Omiiey HOTHXeCI
[IIaMaHbBIH IIBIH MOHIHIH KYbIKTay OanaMachl.

«Karemik» TYCIHINT METpPOJIOTUAJAFbl HEri3ri OarbIT, OipaKk YFBIMMEH Karap «eley
HOTHIKECIHIH KaTeJir jKOHE «eJIey KypalIapblHbIH KaTeliri» TyCciHikTepi Oipre xypeai.

CoHbBIMEH eJllIey HOTIKECIHIH KaTeliri JAereHiMi3 — eJiey HOTHKeci X IeH eJIIeHETIH
[IIaMaHbIH IIBIH MOHIHIH Q albIPBIMBI:

A=X-Q

ByJ1 KaThIHAC ©JIIIEHETIH [IIaMa MOH1 apaibIFbIHBIH aHBIKTAJIMAaH/IBIFbIH KOPCETE/[1, COHBIMEH
Oipre euey HOTHXKENEPIHIH JANIITH CUTIATTaNIbI.

bininy cunaTteiHa OalaHBICTBI KaTeNIKTep Keneci TypJsepre OefiHeni: Ke3IO0MCOK,
CHCTEMaTHUKAaJIbIK, OCETIH jkoHe epeckel. Ke3necok Karenepai ®o MYMKIH eMec, OJ1 eJIey e
opyakbITTa Keneceni. CucremMaTHKaNbIK Kareiep — esiey OapbIChIHIA TYPaKThl, KaiiTalaHaThIH
eJILeyaepAe 3aHIbl TYpAE Ke3/leceli, OHBbIH EepeKLIeNIKTepl ojapiabl ajjablH-aja OoJpKayra
Oostazpl JKOHE TY3ETYJIep €HIi3y apKbUIbl TOJBIK >KOWBLIAAbI. Opecken KaTelepi ajablH-ana
Ookay MYMKIH emec, coli-ce0eOTi Oysl KaTelep OnepaTopAblH IYphIC KYMBIC icTeMeyiHEeH
HeMece KociOu KBalM(UKALMSACBIHBIH TOMEHJIrHEH naiiga O6onajasl. Opecken Kareyep eimiey
JKaFJaiapelHbIH KYpT e3repyiHe OailaHbICThl maiina 0osybl MyMKiH. ©Opecken Karenepi Oap
HOTIDKENep/i ecenke anMaiiiapl. CumarraybiHa OaillaHBICTHI Katenep OemiHemi: abCOMIOTTIK,
MHCTPYMEHTAJIBBIK JKOHE CaTBbICTHIPMAIbI.

Ineodmer [1,2,5,10,11,12].

Cemunap cabak 3. Ou3MKanbIK aMajgapibl eJley KaTenikrepi. MaremaTukaiblK KyTiM
MEH JUCHepCHsl.



4- mi Jlexknus
TakbIpbIObI: Oliey KaTenikTepi (KaaFachl)
JlekusiHBIH MaKcaThl: OakanaBpiap/ bl (PU3KUKAJIBIK [IaMalapAblH eJIIIey KaTelTiKTepiMeH
JKOHE OJIApJBIH TYPJEPIMEH Typaslbl KociOu Oimimaepai aimyra Oayiy.
Herizri koananbuiatein  ce3gep:. CTAHJIAPTTBIK, CAJIBICTBIPMAJIbBUIBIK,
ABCOJIIOTTIK, CAJIBICTBIPMAJIbI, MTHCTPYMEHTAJIBJIbIK KATEJIEP, AVICITEPCHUA.

Oprama *oHe CTaHAAPTTHIK aybITKy. CHCTEeMAaTHKAIbIK KAaTeIIKTepAl Taby MEH kKO0 IicTepi.
Karenikrepai 6aranayaplH HETi3r1 MIPUHLMIITEPI. Oy HOTHKEIEPIH KYBIKTay epekeiepi.

Oniey HOTWXKENEpIHJeri Ke3/IeHCOK KaTesep/i oJapiAblH Oenrili MoHACpPAIH MaHaWbIHIA
OpHaJlacKaHbIHA OailllaHBICTBI JKEHUT aHbIKTayFa Oojanasl. HoTmkenepal >koHe Ke3AeMCOK
KaTeNIKTep/IiH MapamMeTpiiepiH MaTeMaTHKAJIBIK CTATUCTUKAHBIH SAICTEPIMEH OHIENE]].

benrini X mamMacelH n Tayenci3 ToKipuOenepae enuiereHae Kejaeci Cypak TYbIHIAWIbl, X
I1aMachl YIIiH, KaHJai eH >Kakchl Oaraiaybl ainy Kepek? SIFHU eJIIeHreH aMaHbIH N Ta0bUFaH
MOH/IEPIHIH €H aKChl OaralaHybl opTalla apupMeTUKaIbIK HEMece opTalia X

X =

(1

Enni kemeci TYCIHIKTI €HTI3eMI3 — CTaHOAPTTBIK AaybITKy. OIIIey HOTHXKENIepiHiH
X, 3X, X, -CTAHAAPTTHIK AYBITKYBI - OJIIIEY HOTHKENEPIHIH X,,X,,...X, OpTalla KaTeIiriHiH

X +Xx,+x;+..+Xx, =lz”:x
i
n i

n

Oarananybl. Erep oprama X - X m1aMachIHBIH €H Y37IKk OaranaHybsl OoJica, OHIa X, —X =Ax,,
alibIppIMBI X, -TIH X OpTallajfaH aybITKybl Oosanel. Erep Ax; aybITKybl ere a3 Goica, enuiey
HOTIXKeepi O1p-OipiHe KaKbIH KATHIP, SIFHU OTE JAITIpeK.

Ouniey HOTUXKEIEPIHIH X, , X, ,...X, CEHIMIUIINH Oaranay YIIiH, aybITKy/IbIH OPTAIIAChIH
KBaJpaTTay apKbUIbl aJIbIHFAH CaHJapAbl OpTalllajar, ajlbIHFaH HOTH)KEICH KBaPaTTHIK TYOIp
aJicaK X IIaMachIHbIH OipiliriHe cail mamaHsl anambl3. byn can x,, X, ,...X, IIaMaJapbIHbIH

CTaH/APTTHIK aYBITKYbI OOJIBIN TaObLIA/bI )KOHE OHBl O APKBLIbI OeNruIeHi:

o, = \/%i(x,. - Xx)’ (2)

COHJBIKTaH CTaHAAPTTBIK AYBITKY X,,X,,...X, OJIIEY HOTIXEICPIHIH OpTalla KBaJApaTThIK

ayBITKYBI OOJIBIT TaObLIA B
OnebuerTep/ie CTaHAAPTTHIK aYBITKYIBIH 0acka TYpl Kui KOJAaHbUIAAb! (0HAA (akTop n —
HiH opHbIHA (N-1) pakTOpBIMEH aTMaCThIPBIIFaH.

o, =\/ LS (v, -5 3)

n-143

Erep OyJ1 mamMaHsl KBafpaTTay apKbUIbl JUCIEPCHSIHBl O, alaMbl3.

AJBIHFaH HOTHDKEJIEPIEH erep X miaMachl eTe ken 0ojica, HoTmxkenepain 70 % KybIKTaybl
X + o, MHTEPBAIBIH/A JKATabl.

OIIIeHeTiH [IaMaiapAblH oOpTamia apu(QMETUKAIBIK MOHICpPIH OpTalia KBaJIpaTThIK
Oaranaysl TOMEHAET1 popMyllaMeH aHbIKTaliMBbI3

o, 1 < -2
o= ﬁ—\/—n(n_l)g(x,- X) “)

Inedouer [1,2,5,10,11,12]. Cemunap cabak 4. Hopmanpabik yrnectipim (I"ayce
yiectipimi). CeHIMILTIK MHTEPBAIBI )KOHE CEHIMIUTIK BIKTUMAIABUTBIF B,



5- i Jlekuus

TakpIpbIObI: Oy HOTHXKENEPIH OHICY.

JleknMAHBIH MaKcaTbl: OakanaBpiapbl TEXHUKAIBIK eJieyiaep (ChI3BIKTHIK ©JIeyep,
AJIEKTPIIIK IIaMaslap/bl eJIIey, TEeMIepaTypa MEH KbICBIMJIBI OJIIIEY)TYpajbl KociOu OimimMaepai
aJlyFa MallbIKTaH/bIPY.

Herizri koaaanbuiatein  ce3aep:. CTBIOJJEHT KOODSDODOUIIMEHTI, 3JIEKTPJIIK
TAMAJIAP, CEHIMJIIJIIK MHTEPBAJIbBI, CTAHJJAPTTAP.

Texuukanslk emmeyaep (ChI3BIKTHIK OJIIeysep, JIEKTPIiK MaMaiap/sl eJey, TeMieparypa
MEH KBICBIM/IBI OJIIIEY).

MeTpoJorHsUIBIK SKCHEPUMEHTKE KaXKeT: eJIeyepAl >Kyprizy oiicTeMellepiH capaiay;
eJIILIey OMICIH TaHAay; KOcalKa KOHJBIPFbUIAP KOHE eJIIey Kypalaaphl;, ejieyre JaiblHaany
MEH Karap eJjlley KypaliJapblH Oaiikam Kepy; eJlleyai OpblHAay Ke3iHJAeri Karaaiaapibl
0akpuIayIbl OPBIH/AY; NIIeyaeri 0aKplIay CaHbIH OCKITY; CHUCTEMAaTHKAJIBIK KaTelep/l ecKepy
KOHE oJlapAbl a3aiiTy; OakbUiay HOTIDKENEPIH OHJIEy oHe Oaranay; eJlley HOTHXKeJepiH
CHUIIaTTay MEH XYBIKTaYy.

Tikeneit kem peTTi ejlueyilep AJMIKTEpl TEH >XOHE TeH eMec eJleynepre OeiHeml.
Jonnikrepi TeH esnmeynep — Oipaeil xkarmaimapiarel JonaikTepi Oipaei enmiey Kypajiaapbl
apKbUIbI OJIIICHIeH HATHXKEJIep KaTapbl. Oliey HOTHXKeNepiH eHAeY albIH/Ia, OChl KaTapaarbl
OapIbIK eJIIeyaepIiH TeH IANIIKTe O0O0dyblHA Ke3 KeTKi3y KaxeT. Ken arnaiinmapaa Tikenei
TEH JQJJIKTErl ejmeylepAiH HOTHXKEIepiH OHJIeyAe YJECTipiM MeH eoJIey KaTeliKTepi
KaJBINITHl 3aHFa OarbliHAABL. [lonmikTepi TeH eMec enmieyiaep — AJNIIKTEpl opTypii KoHE dp
KaFaainapaarsl mamanapsl enmrey. OcbIHIal emeyaepi eHaey Kypei.

MEMCT 8.207-76 «MOX. Ken 6akpuiaHaThIH Tikenel enmieynep. bakpuiay HOTHXKEIepiH
eHzey ouictepi. Herisri Karupamap» cTaHZapThlHA COMKEC AQJMIKTEPl TEH KOl ©JIIeHTeH
TiKeNeH eJIeyaep/IiH HOTIKENEpiH OHIey TOpTiOi.

1. Tyzerymep eHri3y apKbUIbl, 6OJIIey HOTIKENEpiHeH OeNrin CHUCTeMAaTUKAIbIK

KaTeTIKTEP/I1 )KOI0.

2. Ty3eTuireH HOTMXeNEpJiH opTama apupMeTukanblK (X ) IIaMachlH aHBIKTAl, OHBI

OJIIIICHETIH IIIAMaHbIH IIBIH Oaranaybl peTiHae KaObuiaay.

3. XKeke HoTIKE >XKoHE oprama apupMETHKAIBIK OJIICYJIepaiH OpTalla KBaJIpaTThIK

KaTeNIriH ecenTey/Ii )KyprizeMis.

4. bakpuiay HOTHXKEJIEPiHIH KaJIBIITHI YIECTIPIMI TYpajibl TUIIOTE3aHbI TEKCEPEMI3.

5. Opecken KaTeniKTep/i aHbIKTAll, 0JIapbl KaliTa eJenMi3.

6. Ke3neiicok KaTtemikTep/IiH CeHIMIUTK mekapachiH 0,95 ceHIMAUTIK BIKTUMAJIBUIBIKTAF bl

CTBIOAEHT YJIECTIpiMi KECTECIHEH aJlaMBbI3.

7. XolbplIMaraH CUCTEMAaTHKAIBIK KATEJIKTIH apajibIFbIH aHBIKTAY.

8. Omey HOTHXKecl KaTeJiriHiH CeHIMAUIIK IIeKapachlH aHbIKTay. Erep cucreMaTukaiblK

KaTeJIKT1 ecernke aaMacak, CeHIMIUIIK MIeKapachl, TEK Ke3/1eHCOK KaTeliKIeH OaiIaHbICThI

A=t, -o_,MmyHnarsl t, - CTbIOJEHT KOI(PUIUEHTI.

9. KatemnikTi ecenke ajy apKbUIbl ©JII1IeY HOTHKEIEPIH XKazy.

Tikeneiéi kemn emmeynep keOiHece TaOOpaTOPUSIIBIK 6JIIEyIepre >KaTaabl. OHIIPICTIK
mporecTepaeri emmeynep kebiHece Oip perTTik emmeynep kesmecedi. Tikeneir Oip perTik
eJIeyaepAiH HoTWwxkenepin enaey axicrepi MU 1552-86 «MOX. bip pertik Tikeneit emmiey.
Oniey HoTHXKeJepiH Oaranay» CTaHIapThIHIA YCHIHBIC PETIHIE KENTIPUITreH.
bepinren Mmeronuka KOJNIAHBUIAABI: €rep KaTelmKTepAiH Kypaymbuiapsl Oenrimi  Oosca;
KE3/IeCOK KypaylIbUIaphl HOPMAIBIBIK YJECTIpIM 3aHbIHA COMKeC, al >KOUBLIMANTBIH
CUCTEMAaTHKAJIBIK KaTEIIKTEep OIpKABINTHI apanbikra Oepinren. Oaeduer [1,2,5,6,10,11].

Cemunap cabak 5. Oniey HoTHKeIepiH eHey aaictepi. EH kimi kBagpaTTay 9fici.



6- el Jleknus

TakpIpbIObI: OJIICY HOTHXKETIEPIH OHACY (KAJFACHI)

JleknMsAHBIH MaKcaThl: OakalaBpiapbl TEXHUKAIBIK eJIeyiaep (ChI3BIKTHIK ©JIeyep,
AJIEKTPIIIK IIaMaslap/ibl eJIIey, TeMIIepaTypa MEH KbICBIMJIBI OJIIIEY)TYpajbl KociOu OimimMaepai
aJlyFa MallbIKTaHIbIPY.

Herizri koapmanbuiatein  ce3aep:.. CTBIOJEHT KOJSOOUIMEHTI, 3JIEKTPJIK
TAMAJIAP, CEHIMIIUIIK MHTEPBAJIbBI, CTAH/JAPTTAP.

Kanama emmeynepnin HOTIKeNepiH enaey. JKanama emmeynepliH Katenikrepi. Kesmelicox
YKOHE CUCTEMATUKAIIBIK KaTeIKTEPAIH KOCHIHIBICHI.

Ou3MKaIBIK amanapblH KeOiCiH Tikened ejiiey MYMKIH eMmec, coll ce0eOTi omapbl
aHBIKTAy €Kl TanTaH Typajbl. AsFamkpiia O6ip Hemece OipHelie X, Y,... TIKEJICH eJIeHeTiH
I[1aMajap/bl aHbIKTaI, OJIap/bIH KeMeTiMeH Oenrici3 mamanap/sl ecenteyre 0oaapl. OnieHreH
X, Y,...- IH MOHJEpIH MaiifanaHy apKbUIbl aHBIKTAIBIHATHIH IIaMaHbl Tabambl3. MpIcaibl
TIKOYPBIIITHIH ayJaHbIH TaOy YILiH, OHBIH Y3bIHIbIFEI | MeH Owuiktirin h emmen, onaH KeWiHn
aynanelH S =lh (opmynacel apKbUIbI ecenTeiHe /.

Erep emmiey eki sTanTaH TypaTblH 0ojica, OHAa KaTelikTi Oarajayna aa oJapibl €Cernke
aylaMbI3. AJIFalIbIH/IA TIKEJeW OJIICHeTIH maManapAblH KaTelikTepiH OaramaiiMbl3, OJlaH KeWiH
OyJ1 KarelikTep ecemnTeylepAe KONIAHBLTY apKbLIbl COHFBI €CENTENIHETIH KaTENIKTepre ajblil
KeneTiHiH aHbIKTaiiMbI3. (KochiHnpel KaTemikTepai emmeyniH Oacka omici. Erep emmeynepai
OipHemie peT Kaiftajmacak, ai COHBIMEH Karap TaOuraTTarbl OapiblK KaTeTIKTepIiH
Ke3/ICHCOKThIFIHA CEHETIH OoJicaK, OJIIeHeTIH IIaMaJarbl >KaHaMa KaTelepJi opTamia
KBaJPaTTHIK aybITKy >KOHE opTamia apu(pMETHKaIbIK KaTeHIH OpTalla KBaJpaTThIK aybITKYHI
apKpUIbl Oaranayra O6osazpl).

CoHbIMEH XaHama eJIley — aHBIKTAJNaThIH ( — 1H MOHIH OeNriai TOYeNIUTIKTIH Heri3iHiae
q=f(x,p,...2), MyHHarbl X, Y,...Z TIK€JIel eJIIeylepaeri ajlblHFaH MOHJEp — KOMETIMEH

aHbIKTanaabl. OYHKIIMOHANBIBIK TOYyeNAUTIriHe OainanbicThl f €Ki Herisri Oeikke OeiHeml —
CBI3BIKTBIK OHE CBI3BIKTBIK €MEC.

COHFBI HOTHIKEHIH HIBIFAPY JKOJIJapbIHA TOKTAIMAH, aJbIHFaH ©PHEKT1 KeNTipeniK.

Erep X, y,...z mamanapsl AX, Ay,... AZ KaTeJIiKT€pMEH OJIILIEHTeH el MaibIMaay apKbLibl,
OJIILIeHIeH MoHIep ((X, Y,...Z) (QYHKIMSIIApBIH ecenTeyre KojaaHeuiaael. Erep X, y,...z
KaTeIIKTEp1 TOYeNCi3 kKoHE Ke3eicoK 0olica, OHa  KaTeNliri TeH

2 2

oq .\ (04 oq
Ag= —Ax | +| —Ay| +..+|—Az]| |, 1
1 ox oy Y 0z )

MYHJIaFbl Aq — jKaHama eJIIeyAiH aOCOMIOTTIK Kareniri; AX, AY,... AZ — OJIIEHTEH X, Y,...Z
HOTWOKENEPI apryMEHTTEPIHIH OpTama MOHJAEPIHEH aybITKYbl;, 0gq/0X,0q/0y ...0q/0z7 - q

(GYHKUIUSACBIHBIH X, Y,...Z OOWBIHIIA JIepOec TYbIHIBLIAPHI.
By mama emkaman KoAIMri KOCBIH/IBIIAH YIIKEH eMec

AqS@Ax+@Ay+...+@Az. 2)
ox oy Oz
KochIHap! KaTemiKTepli OHBIH KypayIlIbUIapbIHBIH Oenrisi OaranaHybIH MaiiJagaHbll ecenTeyre
6omagsl. MEMCT 8.207-76 crannmapThlHa COWKeC 6JIley HOTIKECIHIH KaTeliKTepl Keneci
epexerniep apKbUIbl aHbIKTadaabl. Erep KoiblIMaraH cUCTEMaTHKAIbIK KaTeliKTiH 0 rmekapachl
KOHE eIIIey HOTIDKECIHIH opTamia KBaJpaTThIK aybITKybl S e3apa Keieci KaTbIHAacIleH
Oaitnmanpickan 0 < 0,8S, omaii Gojca cucTeMaTHUKANBIK KATENIKTIH KYpayIIbICHIH €CKepMeil Tek
HOTW)KCHIH KEe37IeMCOK KATENIriH ecernke anaMbl3. AJl, KeJecl TeHCI3/1iK OpbIHIaIaThIH O0oca 6 >
8S, onma Ke3neicok KaTenmik KypaylibIiChlH €CKepMEH HOTHIKEHI TEK CHCTEMATHKAIBIK KATEeMEH
cunartaitmeiz A = 0. [IpakTikaaa HOTHXKENEpIiH KOCBIHIBI KaTeNIKTepiH CUCTEMAaTHKAJIBIK JKOHE
Ke3JIeHCOK ~KaTeNIKTepiHIH KBaJpaTTapbIHBIH KOCBIHJBICBIHAH TYOlp amambi3. MyH7aii
TYKBIPBIMAY KaTaH JoyeaeHOeini. ANbIHFaH OPHEKTIH MarbIHACKHI OHINA TYCIHIKTI emec, Oipak
¢Gu3UKaNbIK IIaMajapabl JIEeHTIH npubopiapiarbl CHCTEMATHKAJBIK KaTETIKTEepAl KOIOFa



MYMKIHJIK JKOK JKaFJaigapAarbl ajblHFAaH HOTIDKENEpAl cumartayra Ooyiaapl. Opaeduer
[1,2,5,10,11,12].
Cemunap cabak 6. Omey HoTIOKeNnepiH eHjaey. EH kil kBagparTay ofici (5kairacsl).

7- mi Jlexkuus
TakpIpbIObI: OJiey CUTHANIAPbI
JlekusIHBIH MaKcaThl: 0aKanaBpiapbl CUTHAIIAPBIH pTYPIli KacHeTTepi OONBIHIIA
KJaccuuKaysiay, >IeMEHTap XKoHE Kyp/elli eley CUTHAIJapbIHBIH MaTeMaTUKAJIbIK
MOJIENIEPl TYpasIbl TYCIHIKTEp Typajibl KociOu OumimMaepal alyFa MallbIKTaHbIPY.
Herisri koapanbuiarein co3aep:.. CUT'THAJIL, AHAJIOT'TBIK, JIUCKPETTIK, IIEPUOATHI,
KBAHTTAY, UMIIVJIbC, KBA3U, MOAYJIALINSA, TAPMOHUKA.

Curnannap/sl opTYpIi KacuerTepi OoibIHIIA KiIaccuukanusiay. DIeMeHTap KoHe KypAemi
eJIIlIey CUTHAJIIAPbIHBIH MaTEMaTUKAJIBIK MOJIENIEP] TYpalbl TYCIHIKTEP.

Keiibip ¢usukanblk mpouecTeri mnapaMmerpiep (u3MKanblK mamMamMeH (QyHKIIMOHAIbIBIK
OaiimanpIcTaFrbl aKmapaTThl TachIMaJAAybl CUTHAJ e aTaiiMbl3. bysl mapamerp/i akmaparThik
aenMi3.

Omnmiey curHaael — OJIIEHETIH (M3MKAJbIK I[IamMaJarbl CaHIbIK aKmapar. Ounmey
CUTHAJIJAPBIHBIH TYPJIEPl 6T€ KOTI.

AKIapatThIK XoHE YaKbITIIA ITapaMeTpIiep/li eJIlIey CUIIaThl OOMBIHINA, OJIIIeY CUTHAIApPhI
OeJiHe i aHAIOTTHIK, JUCKPETTIK, CAHABIK. AHAIOTTHIK CUTHAJ JAETEHIMI3 — Y3/IKCI3 HeMece
Y3iKCi3-06mikTi GyHKIUAMEH Y,(t) CHIIaTTaIbIHATBIH, OipaK Oyl QYHKIMSHBIH €31 )KoHe
aprymenTi t 6epinred UHTEPBANAAD Ya(t) + (Yimin; Ymax) KOHE t+ (tmin; tmax) QPAIBIFBIHIIA KE3-
KeJreH MOHJepAl KaObuiaiiabl. JIUCKpeTTiK CUrHaj IereHiMi3— YaKbIT HeMece JeHreiep
OOMBIHIIIA JUCKPETTIK ©3repPeTiH CUTHAAAPAbI aTaitMbI3. bipiHIi skaFaiiia TMCKPETTIK yaKbIT
meszetinae nT, mynnarsl T = const — auckpertey HHTEepBaibl (mepuosl), n = 0; 1; 2;... OyTiH
Y1(1T) + (Ymin; Ymax) K€3-KEITEH MOHJIEP1 TaHAaMa HEMecCe CaHak Jell aTanaapl. MyHait
CUTHAJIJAp TOPJBIK QYHKIMJIApMEH CUIaTTainblHaaAbl. ExiHmi xkaraaiga Y ,(t) CUrHaabIHbIH
MOHI t+ (tmin; tmax) K€3-KEJITEH YaKbIT Me3eTiHe 00aibl, OipaK ojapAblH KaTapsl meKTenrex h; =
nq. CaHJbIK CUTHAIIAp — JAEHreiyiep MeH yakbIT OOMBIHIIA AUCKPETTENIHIN KBAaHTTAIFaH
curnangap Yy (nT) KBaHTTBIK TOPIBIK QYHKIUAIAPMEH CUITATTAIBIHAIbI, TUCKPETTIK YaKbIT
meseringe nT, hy, hy, ..., hy kBanTTay AeHreinepi OOWbIHIIA, TEK COHFBI TUCKPETTIK MOHIEPTe
ue 0oJaipl.

VYaxpIT O0ibIHIIA ©3repy CUIIaThIHA OAMIaHBICTHI CUTHAJAAP O6JIiHE Il TYPaKThl, afHBIMAJbIL.
TypakTbl CUTHaJAAp ONIIEHETIH CUTHAIAAPABIH €H KapamnaiblM TYpi, aj alfHbIMaJbl CUTHAJIIAp
yaKbIT OOMBIHINIA Y3/IKCI3 HEMece UMITYIbCTIK 001yl MyMKiH. [lapamerpiiepi y3aikci3 e3reperin
CUTHANJapAbl Y3IKCi3 curHan neiimi3. VIMIysibCTiK CHUTHaJl — COHFbI SHEPIMSHBIH CHTHAJIBI,
IIEKTEIreH YaKbIT apajbIFbIHAAFbl HOJIre TEH eMec, KyHeneri ayblcranbl PeXIMHIH asKTaly
YaKbITBIMEH I1aparnap, OChl XKyHere acep €TeTiH CUrHaJ.

Bomkxamaplk aknaparTelH OoyblHa OalIaHBICTBI alHBIMAIIbl ©JIIIEY CUTHAIAAPBI OeiHe i
Ke3IeHCOK, aaablH-aja Oelriil HeMece KBa3u ajablH-ana Oenrir. AJiablH-ana Oenrir curiai —
OyJ1 CUTHAJIBIH ©3repy 3aHIbUIBIFBI O€rini, an yiricingae Oenrici3 mapamerpiep *KOK. AJIbIH-
asia Oenriii Je3/iK CUTHAIABIH MOHEP1 Ke3-KeJreH yakbIT Me3eTinae Oenrini. KBasu annpin-ana
Oenruni cUrHanjgap — yakblT OOHMBIHIIA ©3repy 3aHIbUIBIKTapbl azjgam Oenruti, Oip Hemece
OipHemie Oenrici3 mapamerpiepi Oap. ONIIEHETIH CUTHaIIApAblH KeOicl KBa3M aiJblH-ajia
Oesnrini.

byn curnanaap GesiHezi: 31eMeHTap JKoHE Kyp/eii (MMIYJIbCTIK KOHE MOIYIALHUsATAHFaH).
CurHanuap nepuoaThl HeMece NMepuoAThl emec. IlepuonTsl emec curHainaap: aybIClajbl JKOHE
HEPUOJITHl CUTHAJIFA XKYBIKTAay OoJibin Oeminesi. [lepuoAThl curHanFa sKybIKTay AETeHIMI3: erep
OHBIH MOHI YaKbITIIIa apT'yMEHTKE TaHJAJIBIHFAH CaHbl KOCY apKbUIbl aIbIHFaH MOHJIEP KYBIKTAIl
KaiiTananca. Ilepuoarsl curHam ochlHAAl curHaiaapislH aepoec Typi. XKyblKkTay HepuoaThl
(byHKIUSIAph! alblHAABI, €rep MepUoAThl (YHKIUsIApFa eJjlIeyre coilikec emMec MephoITapabl



Koccak Mblcanbl Y (¢) = sin(wt) + sin(\/2_cot ). Aysicnianbsl curHainaap (QpU3MKaIbIK Kyienepaeri
aypICHaNIbl TpOLECTepAl cUTHarTaiabpl. [lepuoaTsl CUTHaNmap — TYpPaKThl YaKbIT HHTEPBAJIbI
OoWbIHINIA KaWTallaHATBIH CUTHaNAap. byn cuUrHammap rapMOHUKANBIK JIeN arajiblHaibl (Oip
rapMOHHMKA) HEMECE NOJIMIApMOHMKAIIBIK (TapMOHUKaap ken). 9aeduer [1,2,5].

Cemunap cabak 7. Ouey aknapaTTapblH TYPJICHAIPY, CaKTay kKoHE Oepy jKOJIapsbl.
Apanbik 6akpuiay Ne 1.

8- mi Jlexkuus

TakpIpbIObI: Oulliey Kypasgapbl

JleknIMAHBIH MaKcaTbl: OakalaBpiapbl 6JIley KypajJapbIHbIH TYpJepi, aHAIOITHIK JKOHE
CaHIBIK eJey Npudopiapel, KaauOpoBKajay, eJley KypalJapblHbIH MeJIIIEpPICHIeH
METPOJIOTHSUIBIK CUTIATTaMalapbl, Kiace AJIIKTEPl Typaybl KociOu OumiMaep.i adyMmMeH Karap,
TOKIpHOE )KYpri3yre MaulbIKTaHABIPY.

Herisri koapanbuiareid co3aep:. CUT'HAJIL, AHAJIOI'TBIK, JUCKPETTIK, KBAHTTAY,
NMITYJIBC, MOAVYJIALIMA, ABTOMATTAH/IBIPY.

Oniiey KypajaJapblHBIH Typiepl. AHAJOTTHIK JKOHE CaHABIK eJey npudopiapel. Ommey
KypangapblH KaauOpoBkaiay. MeMIIEKeTTIK METPOJIOTUSUIBIK OaKbUIay )KOHE Kajaranay.

«Omniey Kypajb» METPOJIOTUsIaFbl €H 0acThl MaHBI3/IbI TYCIHIKTEpIH Oipi. Oniey Kypaibl
Jen — eJeylepaeri KOJJaHbUIAThIH MOJIIEPICHIeH METPOJIOTHUIBIK CUIaTTaManapbl Oap
TEeXHUKAIBIK KOHABIpFbUIapabl ataiiMeis (MEMCT 16263-70). Onmey Kypangapsl Keneci exi
GyHKUMSAAH KypalaTblH, OpPTYPJi KOHCTPYKTHBTI JallblH KOHJABIPFBUIAPIBI  OIpIKTIpeTiH
JKaJlmbljIamMa TYCIHIK:

e Oepirren (Oenriyi) edIIEMHIH HIaMachlH Oepeli, MbICalbl, TUPS — OEpUIreH MacCaHbl,
KeJleprijiep Mara3uHi — KeJIepriniH AUCKPETTI MOHIEp KaTapblH Oepe;

® [IBIFBIPBUFAH CHUTHAJ (KOPCETKIll) OJIIIEHETIH IIaMaHBIH MOHI Typajbl aKMaparThl
Oepeni. Omiiey KypalblHBIH KOpCETyl ajJaM ar3achlHbIH OpraHjapbIMEH TiKened (MbICallbl,
KepceTKili 0ap >koHe caHIbIK NpHOOpIapAbIH KepceTKimTepi) KaObLilaHaIbl, HEMece ajam
KaObulJaybl MYMKIH €Mec, COHJBIKTaH ©0acka ejley KypajjiapbIMeH TypJeHJIipyre
naiiananplaisl.

FbulbIM MEH TeXHHMKaHBIH SPTYPJIl calachlHJa KOJJIAHBUIATHIH OJIIey Kypajlgapbl oTe Kell.
Konngany canaceiHa Toyesnci, Oipak OapiblK eJjIiey KypaiJapblHa TOH, OCHI KOIl >KUBIHTHIKTaH
JKalmbel cumarrapiel Oeminm amyra Oomanel. Byn cumarrap opTypuni enmiey KypalJapbIHbIH
KITaCCU(PUKAIUSIIAPBIHBIH HET131 O0JIBIT TaObLIa b

Oniey KypajaaapblHbIH OipJliriH KaMTaMachl3 eTy pestine OainanbicTsl, OK Oeminesni:

® METPOJIOTHSUIBIK MaKcaTTapFa apHaJlFaH, METPOJIOTHSUIBIK (YITiIl) - OipiiKTepal WbIFapy
YKOHE OHBI CaKTay HEMece )KYMBICTBIK OJIIIeY KypaliiapblHa eieM Oipiirin oepy;

e omeM Oipiirin 6epyre OaiaHBICTHI eMec, OIIIEYTe KOJIAaHbUIATHIH )KYMBICTHIK .

Oniey KypalJapblHBIH —YITUT  JKOHE JKYMBICTHIK O6IiHYIHIH MaHbI3bl, OJapbIH
KYpBUIBIMBIHA HEMece JNIiriHe emec, KOoJlJaHy aschlHa OainanbicTel. [lpakTukana
KOJIJAaHbUIATBIH NpuOOpiapablH KeOicl eKiHmIi Oellikke >aTagbl. MeTpOoJOrHsUIbIK  eJey
Kypanjgapel oHma ken emec. Omap apHaiibl FBUIBIMHU-3€PTTEY OPTaJbIKTAPbIHAA >KOOATaHBIII,
IIBIFAPBUIBII, COJI KEPJIE KYMBIC ICTEH/II.

ABTOMATTaHIBIPY JCHIeWiHe OalgaHbICTBl eey Kypauaapbl yil Oerikke OesniHexi:
aBTOMATTaHbIPbUIMAFaH; aBTOMATTaHABIPY pexiMiHze Oip HEMece ellIey ONepalusChIHbIH Oip
OeJiiri aBTOMATTaH/ABIPBUIFAaH; TOJBIK ABTOMATTAHIBIPBUIFAH - OJIIEYIiH O0opi KoHE OapIbIK
omepanusap aBTOMATTAHIBIPY peXiMiHIE (HOTHXKENepHi eHAey, TipKey, akmaparTapisl Oepy
xoHe T.0.). Ka3zipri ke3eHJae aBTOMATTaHIBIPBUIFAH KOHE aBTOMATTBHIK OJIICY Kypajaapbl Kell
KOJIJaHbICTA.

Crannaprray AeHreii 60MbIHIIA oJIIey Kypajaapbl OeiHel:



® CTaHJapTTaJfaH, MEMJICKETTIK JKOHE CcajaliblK CTaHAapTTapJblH TajdaOblHA COWKec
KacayFaH;

e CTaHJapTTaJIMaraH (epeKile) apHail emmiey eceOiHe apHaJFaH, CTaHIAPTTayAbIH Keperi
KOK.

Oniey KypanaapblHbIH Ke0ici cTangapTTanFad. Ojapabl CepusuIbl TYPAE OHIIPIC OPBIHAAPHI
IIBIFapaibl )KOHE MIHAETTI TYpJe MEMJIEKeTTIK TekcepicteH ereii. CTaHAAPTTHIK €MeC eIlIey
Kypaigapbl  MEMJIEKETTIK  TEKCepicTeH  eTmeiai, OipaKk  oJapAblH  CHIaTTamajapsbl
METPOJIOPTUSAIIBIK aTTeCTAlMsATIAY aPKbLIbl aHBIKTAIA b

OnieHeTiH (GU3MKaJIBIK amMara OaiaHbICTBI eJIIIey Kypanaapsl OelliHel: Heri3ri — eJey
ecebiHe coiikec aNbIHATHIH (DU3MKAJBIK IIAMaHBIH MOHIH aldyFa KEpeKTi eley Kypaubl;
KOCBIMIIIa — OeNTrUIeHreH JQJAIKTErl HOTHXKENepAl aly YIUiH, HEeri3ri enmey KypajibiHa Hemece
eJIIlIey KeIeHiHe ocep eTeTiH (U3MKAIbIK LIaMaHbl OJIIEHTIH eiiey Kypaibl. Ommiey
IPOLECIHCTI JKOHE OPBIHAAWTHIH (YHKUMSIApblHA OaMIAaHBICTHI OIIIeYy Kypajlapbl apHaiibl
KJaccu(UKaTOp apKbUIbl aHBIKTAIBIHABL. Daeouer [1,2,5].

Cemunap cabak 8. Onmey KypanbiH TaHaay. Omiey KypaiJapblHbIH KJIacC AQJIIKTEpi.

Oniey KypalgapblHBIH METPOIOTHSUIBIK CEHIMILTIT.

9- w1, 10 — b1  Jlekuusiaap

TakpIpbIObl: Omiey KypalJapblHbIH METPOJIOTUSUIIBIK CHITaTTaMajapblH Oaraiay jKoHe
OakpuIay.

JlekMAHBIH MakKcaTbl: OakajaBpiapAbl eJIlIey KypalJapblHbIH HAKKThl >Kafaaiiapaarbl
KacHueTTepl MEH OoJjapAbl KojJaHy. Ouniey KypajJapblHbIH MeJIIEPIEHI€H METPOJIOTUSIIBIK
CUIIaTTaMajiapbl, KJIacc IANAIKTepl Typajbl KociOM OumimMaepai adyMeH Karap, ToxipuOe
KYpPrizyre MalibIKTaHABIPY.

Herisri koapanbuiarein co3gep:. CUTHAJI, AHAJIOI'TBIK, AUCKPETTIK, KBAHTTAY,
UMITYJIBC, MOAVYJIALIMA, ABTOMATTAH/IBIPY.

1. Tikeneui canvicmulpy 20ici

OeMMeH CalbICTBIPbUIAAbI (PU3UKANBIK I1aMa HEMECE OFaH MPOIopIHoHal mamMa. by kesenze
©JIILIEM OJIIIeYill MPUOOPIbIH IIIiH/IE, HEMECE OJIIIeY LIKATachl PETiH/E.

OAiCTiH KYPbUIBIMABIK 0JI0K-CXeMAaChI

X Oenutens X NamepuTenbHbIi Y
nnn npuéop Y
ycunurens

byn onictiH GipHelie opeIHAATY TYpIepi 6ap.

1.1. Tikenei 0aranay daici

byn emmeyniH eH KapamaiibIM Typl — ©JIIEHeTIH (U3UKAIBIK [IaMa OIPTEeKTI eNeMMeH Tikeleu
CaNIBICTBIPBLIAIBI (€1 TYPICHIIPYCI3).
Mpeicai. ¥3bIHABIKTBI ChI3FBILINEH OJILIeY.




1.2. Tikened TypJieHaipy aaici
Oxicre OapibIK OJIICHeTIH (GU3UKAIBIK IaMa Ti30eKTel jkalnFaHFaH eiiey Ti30eriHIMEeH TYpJeHIipreHHEeH
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COH O6JIIEMMCH CaJIbICTBIPbLIA/IbI.

Mpeicaa 1. XykTiH camMarbl NMPYKWHAJIBIK Tapa3blHBIH KOMETIMEH oiieHenl. MyHaa XYKTIH cajaMarbl
Tapasbl KOPCETKIIIHIH OYpbUTY OYpBIIIBIMEH TYpIACHIIpLIC L.

Mpeicaa 2. Tiz0ekriH OenmiriHaeri TOKThI aMIEPMETPIiH KOMeTiceH enmeidMi3. MyHoa TOK amMmepMmerp
KOPCETKIIiHIH OYpbITy OYpHIIIBIH TYpPICHEII.

1.3. AnmacTeIpy daici

By omic exi atanra xypei.

Mbicau. Xykri enmey.

1 — i sTanTa npy>KUHaFa )KYK UTiHeal Je IIKanaaa OenriieHreai.

3 — 1 XKYKTI eJIIIIEMMEH alIMacThIpaibl (TUPJIEPIiH KUBIHTHIFB), OSJIrIMEH COMKec KelreHie. OMICTiH Heri3ri
apTHIKIIBUIBFBl — MPHOOPIBIH CUCTEMATUKANIBIK KaTeIIKTepioTe a3.

1 sTam 2 3Tan

2. Macuwimaoémulk mypaenoipy aoici

OJicTe TIKeJIeW TYPJICHIIpY MPOIECIHIE emey KymeuTineni Hemece (keOeiTineni), sSFHU ONIICHETIH
IIaMaHbIH OeJiMi aicipey apKpUIbl. byl anictep keneci Typae 0onaibl:

2.1. TyibIKTaYy d1ici

Mpeican. Ti36ekTiH OemiriHaeri TOKTHI IIyHTAIFaH aMIIEPMETPiH keMeriMeH emmieimi3. LIIyHT nmpubopabiy
opamblHa MapajuieNb KaJlFaHFaH KilIKeHe Keaepri. AMIEpUeTpiH KepceTyi /4 emeHeTiH [y TOKIeH Keeci
KaThIHAC KATbIHAC apKbUIbI OailiaHbICa bl



= W 1 I
A R +R X R x
A w 1+ 7A
R
w
Oaeouer [1,2,3.4,5]

11- 1, 12 — i Jlexkuusiap
TakbIpbIObI: R, I Onmeynepi JKyprizy aaicreMenepi.
JlekusIHbIH I 0_47 MaKcaThl: MarucTpiepiai Herisri
TYCIHIKTEpPMEH, aTTecraTTayra KOMBLIATBIH >KaJIIbl
Tanamnrap. R Onmeynep/i Kyprizy ouicreMenepin
xKacay Typajbl — KociOu OuriMaepai amyMmeH Karap,
TOKipube Kyprizyre I, 4 MAUIBIKTaHIBIPY.
Herizri KOJIIaHbLIATHIH co31ep:. MBU,

ATTECTALIYA, KOPPEJIALIMA, AHAJIOI' TBIK, AUCKPETTIK, KBAHTTAY,

NMITYJIBC, MOAYJIALIUAIIAY.

2.2.baKkbl1aHATBIH Tene-TeHAecTipy daici

OIiCTIH KYPbUIBIMABIK 0JI0K-CXeMaChl

Tikeneit

TYPJCHIIpTiI

1

CYILBI 3JICMCHT

eJIIIeYiII

Kepi

TYPJCHIIpTriI

A

OpicTiH epekuriniri Tizdekreri tepic kepi
OaitmanbpIcThIH 00yl (P - Ti30eK), o1 Typa
Typienaipyai ae xkamtuiasl (K - Ti30ex).

Ocpiran OaiiIaHbICTHI eJIILeyilll
npuOOPABIH KipiCiHE CUTHAIIAPIBIH 0opi
KeJIMEeH/Ii.

Tikene#t Ti3O6ekTiH K — TYpJIeHIIpY
KodpduuueHTiH  KebiHece KYLICHTY
ko3¢ duumenti; am kepi TypJIeHAIpY

KodpuuMeHTiH B opiniMeH Oenrijeiai.

DYHKITMOHAIIBIBIK OJOK-CcXeMazaH:

I=K-Ax, Xon=P-1, Ax=x—Xop.

bonatelHbl  KepiHIN ~ Typ, SAFHH  OCHI

KaTeicTapaan [ = X  KaTbIHAChIH
1+BK

TabaMbI3. bynm cxema TypakThl KoHE

alfHbIMAJIBl CUTHAJIAP/Ibl eJIIeyre KoJaHyFa 00JIabl, all AJIEKTPIIIK, JIEKTPIIIK eMec MaManap/ sl JIEeKTPIIiK
emec oicTepMeH enuieHenl. by cxemana emnieM eniiey npruOOPBIHBIH IIIH/E (©JIIIeY IIKAIACHI).



Mbpbican. OpblHIaNybIHBIH €H KapamaibiM Typi — kepHeyai Toka (TTK) TypakTsl TOK KyIIEHTKIIIiHIH
KOMETIMEH euieyre 601abl.
Bbyn cxemanarbl keJeprifin MoH1 R, kKepi OaiimanbicM koaduuuenTine caiikec . KymelTkimTin KymeiTy

kodpduuuenti K Tikenei Ti30EKTiH TYpIAEHAIPY KOAPPHUIUEHTIHE COUKec.

MyH 1arb1

I=KAU, AU=Uy-

Re. By1 cxemama ¥ Typaxrer Tok AU<<U..
AMHepMGTp Ux AU KYYITH',}GHTyHHI 1 @ OJILLIEUTIH TOK
R .
KEpHEYTe Typa oc i ] HPOTIOPIMOHAT:
K o— 1
-2y
1+R K *

2.3. MOCTTBIK Jaic

Bbyn ozmic maccuBTIK (pu3MKaNbIK MIamanapipl eJlIeyre KeHIHeH KOJIJaHbUIafbl (TapaMeTpilik KelleHIep/i:
KeZepri, MHAYKTHBTUIIK, CHBIMABUIBIK J>XoHE T.0). OJICTe 6JIIeHeTIH (QU3UKAIBIK I[IaMaHbIH e3repici
ANIEKTPIIIK KeAEPri Ry, ©3repiciH 9MIiCTe eJIIey apKbUIbI.

Y1 KenepridiH TOFbI MEH KeeprijiepiH Ou1y apKpUibl Oenrici3 keneprini Tadyra RyR4=R;R3 TOK Heire
TeH. by xaraiina MOCT Tere-TeHIIKTe TYp.

Omeyim npubop apkeuisl ©TeTiH TOKTH (Cyper. 1) keneci popmyra apkblUibl ecenteyre 60J1a bl
R R, —R,R,
(Rx + R2 )lR3 R4 + Rnp (R3 + R4 )J+ (R3 + R4 )RxR2 '

N3MEpPUTENbHbIN

npmodop

Cyper.1

I9aeouer [1,2,3,4,5,7,8]
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