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IIonHiH cunmaTramMmacsel

«Du3KKay MoHI JaWbIHABIKTHIH JKOHE TEXHHUKA MEH TEXHOJIOTHS CaJachIHaFbl
OakanaBpylap/IblH MaMaHJbIK KbI3METIHIH 1pre TachlH Kajay Heri3l OoJbI
TaObLIaAbl, OFaH KOCa FBUIBIMH JIYHUETAHBIMBIH JKOHE COFaH cail OoJIybIH

KaJIBITITACTHIPAJIBI.

IlonHiH MakcaThl - Ka3ipri 3aMaH (PHU3UKACBIHBIH KOMETIMEH oJieM
OCilHECIHIH CHUMAaThIH KepceTe OuTy KaOUIETTUIITH JKOHE FhUIBIMU KO3KapachlH
KAJIBIITACTHIPY.

IIonnin MiHaeTTEpI:
- CTyIOEHTTEepJE FBUIBIMA FBUIBIMH TaHBIMIBUIBIKTBL, TYpJdi  (U3UKAIIBIK
KYOBUIBICTapbl, 3aHAapAbl, TEOpUSIApIbl  JOypbIC MaiijanaHa OUTylH J>KoHE
3epTeyepAlH ASKCIEPUMEHTAIIBIK TOCUIAEP] KOMETIMEH allblHFaH HOTHXKEJEep.liH
JYPBICTBIFBI IEHI€iiH Oaranail OlTy/l KaJabIITaCcThIPY;
- KociOm MocerenepAl  IICMIyAiH ~ HEri3l  Oonbin  TaObLIaThiH — (Pu3MKa
Mocelenepal Ienlyre garJaniaHblpy;
- Typal (QU3MKAIBIK KYOBUIBICTApABl JKCHEPUMEHTTIK 3€pTTeYy VIIIH HEeTi3Ti
JIaFIbUTAPBIH IaMBITY;
- (pm3MKaTIBIK JKaFmaiaapasl MOACIICH 0Ly,
[ToHHIH anFaiIKpl JepeKTeMenepi: MaTeMaTHKA.
[ToHn1 OKY HOTHIKECIH/IE CTY/ACHT:
- KJIACCHUKAJNBIK >KOHE Kas3Ipri 3amMaHfbl (DUM3UKAHBIH >KOHE (bU3UKaIBIK
KYOBUIBICTap IbIH HET131H 011yl THIC;
- (bUBUKANBIK 3epTTEY ICTEPIH OLIyl THIC;
- (pU3MKaHBIH FRITHIM PETIH/EC TEXHUKAHBIH JaMyblHa dcepl Oyl THIC,
- (¢u3ukaHplH 0acka FHUIBIMJAApMEH OailIaHBICHIH JKOHE OHBIH MaMaH]IbIKTaFbI
FBUTBIMU-TEXHUKAJIBIK MOCeJIeTIepiH ISy IeT1 PoJiiH Oyl THIC;
- Kazipri 3aMaHfbl (PU3HKAIBIK KYOBUIBICTAp MEH 3aHIapAbl TIKIPUOCHIK ic-
OpKETTE KoHE (MBHUKAIBIK TOHKIPUOCHIH HOTIDKENEPIH CalBICTHIPHINT KOJJIaHyFa
enTiTIr 01Tyl THIC;



- KOJJIaHy alMarblH OenrijeyMeH (U3MKaIbIK KYObUIBIC MOJIENIH J3ipieyre
enTUIIr 011yl THIC;

- HAKTBUIbl (PU3HMKAJBIK €CENTep/l HIbIFapy OOMBIHINA TIXKIpUOEIIK JaFIbLiapbl
001yl THIC;

- (U3MKaJBIK TOKIpUOEIepal KYprizy >koHE allblHFaH HOTHIKeNepl Oaranay
OOMBIHIIIA TOKIPUOETIK TaFIbUIaphl 00Tyl THIC;

- Koci0M KpI3MeTTe (PM3UKAJIBIK MOceJeNiepiH ey >KOHE aliFa KOoroda Ky3bIpeTTi
0oyl THIC;

- (U3MKAIBIK DSKCHEPUMEHT OTKI3yre 3>KOHE CoMKec eJIey armnapaTrypachiH
TaHAayAa KY3bIPETTi 001y THIC;

- KOpILaraH OpTa MEH FhUIBIMU-TEXHUKAJBIK MPOTPECC KAFJalbIHbIH 3aMaHayu
KOPIHECIH YFhIHY/a KY3BIPETTI 00Tyl THIC.

AMpBIKIIA IepeKTeMeJiep

bepinren nonai 3epaeney yiuiH Keneci moHaepAl (0emimaepi (TaKbIpbIITAPIbI)
KOPCETY apKbLIbl) MEHTEPY KaXKeT:

1 ®uzuka MexTen OaraapiaMachl

2 Maremartuka MEKTeI OaraapiiaMmachl
TypaxkTsl AepekTeMerep
«Du3nkay MoH1 Keleci MoHAep/l urepye naiiaiaHbuiaab:
1. B22013nexTpoHuKaA.
2. DM2212]IuckpeTTi MaTeMaTHKa .

IToHHIH TaKBIPBINTHIK KOCTAPBI

CabakrapabiH TypJepi OoiibIHIIA eHOeK
Beaimaepain  (TaKbIpbINTAPABIH) | CHIHBIMABLIBIFbI, CAF.

aTraybl Japic | IIpakTu | 3eprxa COIK | COXK
Tep KAJbIK | HAJIBIK
Kipicme 1/1 1/1 - 3/3 3/3

@u3nKka MATEpUSIHBIH KaparnanbiM
KO3FAJIBICTAPhIH JKOHE OCHI KO3Fa
JBICTapFa  ColiKkeC  TaOUFATThIH
KAIMbl  3aHIApPBIH  3E€PTTEUTIH
FRUTBIM. DUBUKATIBIK 3€PTTEYIEPIIH
omicTepi:  ToXipuOl, THIOTE3a,
DKCIIEPUMEHT, Teopus. OU3NKAHBIH
JaMyBIHBIH,  0acThl Ke3eHIepl -
N.Heroton wmexanukacel, JIx.K.
MaxkcBenaig AIIEKTPOMArHUTTIK
epic TEOpUSACHl KOHE KBAHTTHIK
Ke3KapapacTapablH TYYHI,
CaJIBICTBIPMAJIBIK ~ TEOPHSICBI  MEH




Beaimaepain  (TaKbIpbINTAPABIH)
aTaybl

KBaHTTBIK ~ MEXaHHKaIbl  KYpY,
COHJIali-aK, aTOMJIbIK (pr3MKa KoHE
Kazipri (bu3MKaHbIH opTYpi
callajJapblHBIH ~ TEOPHSUIBIK  HEri3
nepi. OUNKAHBIH TEXHUKAHBIH
JaMybl Ha BIKHATbl. DU3MKA KOHE
Oacka FpUIBIMIAP. T[eXHHKaHBIH
JKOHE >KaHAa TEXHOJIOTHUSHBIH >KaHa
OarbITTapbIH anryaa KOHE
TaMyThila  (PU3MKAHBIH ~ BIKIAJIbI
XKOHE ocepi, PUBUKAIBIK MOJCIICY
3eprreneni. Pu3nMka Kyp CHIHBIH
YKaJMbl KYPBUIBICHI MEH MIHJIETTEP1
aHBIKTAJIFaH.

1-mopic. MexaHuka.
Kunnemarunka.MexaHUKaJIBIK
KO3FaJIbIC - MAaTEPUSHBIH €H Kapa
nambiM Ko3faibic Typl. KeHicTik
*oHe yakbIT. CaHak KyHecl.
Marepusiiiblk HYKTE TYCIHir.
MaTepI/ISIJIBIK HYKTC KO3FaJIbICHBIH
KHHCMAaTHUKAJIBbIK CHUIIAT Tay. KO3FaJIBIC
3aHBI. Tpaexropust
TeHaeyl. KpuimaMIbIK ~ KOHE — YAeY-
pasnyc-BEKTOP/IbIH YaKbIT OOIbIHIIIA
TYBIHIBICHI. AMHaIMaJIbl  KO3FaJIbIC
TBIH KUHEMAaTUKAJBIK d3JEMEHTTEpI.
KUCBIK CBI3BIKTBI KO3FaJIBIC KE31HCT1
KBUIIAMIBIK TI€H YAE€Y. DBypbIIITHIK
YKBUIJIAM/JIBIK JKOHE OYPBIIITHIK YCY.

2-mpic. MarepusiIbIK HYKTEHIH
JKOHE KATTHhI IeHeHiH JTMHAMHKACHI
Heroton 3agaapel.Macca. Kym.
MexaHukanarbl KYIITEPIIH Typaepi.
['paButanusnslk kymrep.bykin omem
ik TapTeuibic  3aHbl.  CepmiMIiuTiK
kymrepi. I'yk 3aHbl. Yiikenic Kymrepi.
AOCONMIOT  KAaTThl  JIeHE  TypaJbl
TyciHiri.KaTTel  neHeHiH  uWHepIus
MOMEHTI >koHe Kym MomeHTi. Kosra
JMaWTBIH OCKE KATBICTBI  KaTThl
JICHEHIH aliHaJIMaJIbl KO3FaJIbIC
JMHAMUKACHIHBIH ~ HETI3T1  TeHJCYI.

CalakrapabiH TypJepi OoiibIlHIIA eHOeK
ChIBIMABLIBIFBI, CaF.

Hapic | IIpaktu | 3epTxa COIK | COXK
Tep KAJIBIK | HAJBIK

1/1 1/1 2/2 3/3 3/3




Beaimaepain
araybl

(TaKkbIpBINTAPABIH)

CabdakTapabiH
CBIBIMABLIBIFBI, CAF.

TYpJiepi

OOMBIHIIIA

eHO0eK

Hapic
Tep

IIpakTn
KAJIbIK

3epTxa
HAJIBIK

COIIK

COX

[ITeiinep Teopemacsl.

3-papic. Cakraaysl 3aHAaphbl.
Cakramy 3aHmapbl KEHICTIK JKOHE
YaKBITTBIH CHMMETPHSIIBI EKSHTITIHIH
canjapiapsl. MaTepuanublk Kyiecl.
ChIpTKBI koHE 1mKi KymTep. Macca-
Jap 1eHTpl. MexaHuKaIbIK )XKYHeHHIH
Maccajap MeHTpi (MHepIUs IEeHTPl)
YKOHE OHBIH KO3FaJIbIC 3aHBI.
HIMIynbCTiH caKTally 3aHbl — TaOUFaT-
TBIH  1preil  3aHJapbIHBIH  Oipi.
PeakTuBTI KO3FalbIC. JHEPrusi- Jp
TYpl KOpIHICTer1 dbopmabl
KO3FaJIbICTAp MEH ©3apa dcepiiecydiH
omOenan emmeMi. Ky  KyMBICHI
JKOHE OHBIH KHCBHIK CBHI3BIKTBI HHTE-
rpall  apKbpUIbl  OepijeTiH  epHeri.
Kyar.MexaHUKaNbIK KYWCHIH KHHE
TUKAJIBIK DHEPTUSCHI JKOHE OHBIH
JKylere TYCIpUIETIH CBIPTKbI >KOHE
K KYIOTEPIiHIH JKYMBICHIMEH Oaif
naHbickl. CBIPTKBI KYII e©piciHjaeri
MaTEPHUAIABIK HYKTEHIH TOTCHIIHAI
JIBIK SHEPTUSCHI )KOHE OHBIH MaTepusi-
JBIK HYKTET€ 9cep €eTeTIH KYIIeH
Oaif-manpickl. KoHCEBaTHUBTI  KOHE
eMec KYILLUTED. MexaHnkaarbl
DHEPTUSHBIH CaKTaly 3aHbl. MITyibC
MOMeHTi. VIMITylibc MOMEHTIHIH Cak-
Tany 3aHbl. | MpOCKONMUAIBIK YPEKT.

1/1

1/1

3/3

3/3

4-napic. ApHaiibl caJNbICTHIPMAJIBIK
TEOPHUSICBIHBIH JJIEMEHTTepi.
OWHIITEHHHIH MOCTyJIaTTaphl
TYPJIEHAIPLIYI. Typnenaipinynin
WHBAPUAHTTAPBHI. KeimpamaakTapasl
KOCYZIbIH PETATUBUCTIK 3aHpI.
PenaTuBUCTIK IMHAMHUKA.

Tyrac opranap MexaHUKa
3JIeMEHTTepi.

Tyrtac opta TyciHiri. CyibikTap MeH
ra3gapAblH ~ Kalmbl  KaCCHTTTEPI.
Wnean :xoHe TYTKBIp CyWBbIK bepHyinun
TeHaeyi. CyWbIKTapAblH JaMUHAPIIBIK
XKoHE TypOysneHTTiKarblHbl. (CTOKC

Jlopenn

ChbIH

1/1

1/1

212

3/3

3/3




Beaimaepain
araybl

(TaKkbIpBINTAPABIH)

CabdakTapabiH
CBIBIMABLIBIFBI, CAF.

TYpJiepi

OOMBIHIIIA

eHO0eK

Hapic
Tep

IIpakTn
KAJIbIK

3epTxa
HAJIBIK

COIIK

COX

epHeri. Ilyazenr epHeri. Cepmimui
kepHeynep.CeprimMai nedopManusiaHFaH
JICHEHIH SHEePrHSICHL.

S-mapic. TepoeaicTep MeH
TOJKbIHAAp.[ apMOHUKanbIK ~ TepOe-
JICTEpIIH JKajmbl CcUIaTTamallaphl.
Cepnnenzeri Kyk TIH Tepoenici,
MaTEMaTUKAJIBIK JKOHE (DU3UKAIBIK
MasTHHKTEp. TepOemicTtep i KOCY.
BekTopibik JrarpamMma. Epxin
OILIETIH TepoemnicTep. Oy
kodddunrenTi. Ouryain gorapudmiik
nexkpemMeHTi. CHHYCOUIaNIbIK KYIITIH
ocepiHeH OoyaThIH epikci3 Tepoenic
tep. Epikciz TepbOenicTepaiH aMIuIu
Tynacel MeH (a3zacel. Pe3onanc.
ABtotepOemicTep. TONKBIHIBIK —KO3Fa
JBICTApJIbIH HET13r1 CUMaTTaMaliaphbl.
TonkpeiH TeHaeyi. Kyma xoHe TyprbIH
TONKbIHAAp. DazanblK KbUAAMIBIK.
Homuep addexrici. piObic. YnbTpa
NIBIOKIC.

1/1

1/1

3/3

3/3

6-mopic. MoJieKkyJasIpIBbIK
JKIHE TePMOTHHAMHUKA,
CratucTuKaJIbIK  (QHU3MKA  KIHE
TepMOAMHAMHUKA.MoneKkyna — KUHE
TUKaJIBIK TEOPUSHBIH Herizaepi. Mone
KyJa-KUHETUKAJBIK KO3Kapac TYpPFbI
ChbIHaH Ta3/blH KbICBIMBI. Temiepary
paHbIH MOJIEKYyJIa-KUHETUKAIIBIK ~ TEO
pus TYpFBICBIHAH MarblHachl. Mpaean
ra3 MOJIEKYJapbIHbIH OpTallla KUHETH
KaJIbIK DHEprusicbl. TepMoanHaMuKa
JBIK MapaMeTpiep. Teme-TeHIIK Ky
Jep  MeH  TpoIecTep,  OJapibl
TEPMOJAMHAMUKAJIBIK JUarpaMmmanap/a
kepcery. Unean ra3 3angapel. Maean
ra3 KyhiHiH TeHICYI.
CratuctukajbiK Tapaiay. blktuman
IBIK JKoHE QurykTyarus. MakcBemn
Tapany.benmekTepiiH KbUTYJIBIK KO3
FAJIBICBIHBIH KBUTIAMIBIFBI.  CBIPTKBI
NOTEHIMANIBIK ~ epicTeri OemnmiekTep
yuiH bonbeiiMan Tapanysl. Epkinpgik

¢pusuka

1/1

1/1

3/3

3/3




CalakrapabiH TypJepi OoiibIlHIIA eHOeK

Beaimaepain  (TaKbIPpbINTAPABIH) | CHIHBIMABLIBIFbI, CAF.

araybl Hapic | IIpaktu | 3epTxa COIK | COK
TEep KAJbIK | HAJIBIK

JIopekeci  OOMBIHIIIA  SHEPTHUSHBIH

Tapanysl. Maean ra3aplH 1MIKI 3HEp

rusacel.nean ra3nblH KbUTY CBIMBIM

JBUTBIFBIHBIH MOJIEKYJa-KUHETUKAIBIK

TEOPHUSICHI )KOHE OHBIH IIEKTENY.

7-napic.TepmoaunamMuKa 1/1 1/1 212 3/3 3/3

Herizaepi.Tepmoau HaMHKaHBIH
Oipinm Oactamacel. M3omponeccrep.
KalTbiMabl KoHE KaNTBIMCBHI3 KbLIY-
7K Tporectep. KapHo 1mukii xoHe
OHBIH T.0.K.-1 KapHo Teopemachl.
Kenripinren xbuty.Knaysuyc Tteope-
Macel. OHTpomnusa. TepMoanMHaMHKa-
JBIK ~ MOTeHIumanaap. TepmoauHa-
MHKaHBIH €KIHII OacTaMachl >KOHE
OHBIH (bu3HKaNBIK MaFbIHACHI.
TepMonuHaMUKaHBIH €KiHII Oacra-
MAaChIHBIH ~ CTAaTHCTHKAJBIK  CHUIIAT-
TaMachl. JHTPONUSAHBIH KYH BIKTUMAa-
JABIFBIMEH  OailnmaHbIChl.  CBI3BIKTHI
eMec IJKYHenepiHIH DJHTPO TIHSCHL.
O31H-631 YilbIMJ1aC THIPAThIH KYyHenep.
Taceimangay KyObLabIcbl. Tackl
Manay KYObUIBICHIHBIH YKaIIbl CUTIAT
Tamacel. MomnekynanapablH COKTBIFbI
CYBIHBIH OpTalla CaHbl XOHE EpKiH
KYPY JKOJIBIHBIH OpTalia Y3bIHIBIFHL.
Penakcamus yakpiTel. TepmoanHamu
KaJIbIK ~TeMN-TeH eMec Kyiieperi
TaceIManay KyObutbichl. JKbITy O©TKi3
TIIITIK, 100Kl YHKeTic ( TYTKBIPIBIK),
muddy3us — TackiManiay KyobuiblcTa
PBIHBIH MOJIEKYJIa-KUHETHUKAIBIK TEO
pusicel. TaceiManigay KO3 QHUIIHEHT
Tepi.

Haxkrbl raszgap. Mornekyna apaibiK
e3apa acep KymTepi. Monekymapabiy
3 dexTuBTi nuameTpi Ban-mep-Banbe
n3oTepManapsl. bipiHii koHe eKiHII
Tekti (azanplk  Teme-TEHAIK KoHE
¢dazanbik  anmacynap. Kuaiinepon-
Knaysuyc tenneyi. Kpusucrik Hykre.
MertactaOunpai  Kyimep.  YHITIK




Beaimaepain  (TaKbIpbINTAPABIH)
aTaybl

CabdakTapabiH
CBIBIMABLIBIFBI, CAF.

TYpJiepi

OOMBIHIIIA

eHO0eK

Hapic
Tep

IIpakTn
KAJIbIK

3epTxa
HAJIBIK

COIIK

COX

HYKTE.

Ne8 napic.diexkTp

DJIeKTPOCTATHKA. DJIEKTp  3apsiaTa-
pPBIHBIH ~ ©3apa acepiepi. JEKTp
3apsATapbIHBIH CaAKTaNy 3aHbl. DIEKTP
epici. DJEKTp OpICiHIH KEepHEYIIri.
Cynepno3uiiisi TPUHIUIL.  DJIEKTP
nunoni. Bektop areiabL. ['aycc Teop-
eMachl. DJIEKTp OpICTEpiHIH KepHey-
JeKTepiHiH  ecenTey ymiiH [aycc
TEeOpeMachlH KOJI/IaHy.
DJUIEKTPOCATUKANBIK OPICTIH  KYMBI
Chl.  DJIEKTPOCATHKAIBIK  OPICITIH
uupkysanusacel. [lorennuan. Iloren
Ul JIbIH DJIEKTPOCTATHKAIIBIK ©pic
KEepHEYJIriMeH OaliaHbIChl. DIIEKTPO
CTAaTUKAJIBIK ©piCcTeri  OTKI3TrimTep.
OTKI3TiImITep JXOHE OTKI3rim OeTiHe
JKaKbIH JKepHAeri dJeKTp epici. OTKi3-
Tl —BaKyyM IIIeKapachIHJIaFbl MIeKa-
paJbIK IIapTTap. OIJEKTP ChIMBIM
neuiblK.  KoHnmeHcaTopnap. Op Typai
TEOMETPHSUTIBIK TMIIIHICTT KOHACHCA
TOPJAP/IBIH CHIMBIMIBIIBIFEL. IIEKTPO
CTaTUKAJIBIK OPICTErl AUICKTPHUKTEP.
[Tonsipuzanusinanran 3apsarap.lu
ANEKTPUKTEPIH TYypiaepi. 3aTTapbiH
JTUAJICKTIPIIK OTIMAUTITI OHE OHBIH
TeMIepaTypara TOYeNAUIri. OJeKT
piaik bIFbICY.EKI AM3NIEKTpUKTIHILIEKA-
pachIHIAFbl MApTTap. ODIEKTP 3aps-
OTapblHBIH ©3apa ocepiiecy 3Hep-
TUSCHl. 3apsTajfaH KOHJEHCAaTopJap-
JIbIH JKOHE OTKI3TIITEp JKYHECIHIH
DHEPTHUSICHL DIIEKTPOCTATUKAIIBIK OPiC
DSHEPTUSCHL.IJEKTPIIIK  JKOHE  epic
DHEPTHUSACHIHBIH ~KOJEMJIIK THIFBI3IbI
FBIL

1/1

1/1

1/1

3/3

3/3

Ne9apic. TypakThl 3J1€KTP TOFBI.
DNEeKTp TOFBIHBIH 00y apTTaphbl
YKOHE OHBIH KaJIIIbI

cunaTtramacsl. MeTannapabiH
ANEKTPJIIK OTKI3TIITITIHIH KJIACCHUKa
JIBIK 3JIEKTPOHJIBIK Teopusickl. OM

1/1

1/1

2/2

3/3

3/3




Beaimaepain  (TaKbIpbINTAPABIH)
aTaybl

CabdakTapabiH

TYpJiepi

CblﬁblM)lbI.]Iblf‘bl, car.

OOMBIHIIIA

eHO0eK

Hapic | IIpaktn
TEep KAJIBIK

3epTxa
HAJIBIK

COIIK

COX

)oHe [[>koynb-JIeH1 3aHIapbIHBIH
muddepenmanpl Typi. berae kym
Tep. 'anpBaHUKAIBIK 37IEMEHTI Oap
Ti30€KTiH Oeiri yImiH xaiamnsl OM
3aHbl. Kuxrod epexenepi. ['aznap
MEH IUIa3Ma/IaFbl 3JEKTP TOFHI.
Marnurt epici. MarHuT UHAYKIHS
BeKTOPbI. Cyneprno3uiys MpUHIHUIIL.
buo-Cagsap-Jlamnac 3ansl. Kapanaiibim
XKyHenepaiH MarHuT epiciHAeri
3apsiaTasFaH OeJIIeKTiH KO3FabIChI.
Jlopenn kymui. Xou 3¢ ¢ekrici.
Awmriep 3aHbl. MarHuT epicigjeri
TOTHI Oap opam. ToFel 6ap pamKara
acep eTyII Kyl MOMeHTI. MarHut
arpIHBL. Maraut epici yurin ["ayce
TeopeMachl. TOFbI Oap ©TKI3IIIITI
MarHHT ©PICiH/Ie OPbIH aybICTHIPFaH/a
1CTETIETIH KYMBIC.

3arTrarsl MarHur epici. Marue
TUKTEpP. MarHeTUKTEPAiH TYpJIepi.
Jnamarnerukrep.llapamaraetukrep.
deppomMarHeTuKTep. MarHuTTIK TUCTE
pesuc. Kropu temneparypacsl. Exi
OpTaHbIH HIEKAPACHIHAFbI IEKapa
JIBIK IIApTTap. 3aTTarbl MarHUT epici
YILIiH TOJIBIK TOK 3aHBI.

10-napic. DJIeKTPOMATHHUTTIK
UHIYKIUSI KYOBLIBICHI.
DNeKTPOMAarHuTTIK WHYKIUSTHBIH
Heri3ri 3aHbpl. JleHi epexeci. ©3apa
KOHE ©3/IK HMHAYKIHS KYOBUIBICHL.
¥3bIH COJICHOW ATIH WHIYKTHUBTLIIII.
O3zapa WUHTYKIUS koapurueH-
Ti. TOKTBIH MarHuT SHEPTHUSCHI.
MarHuTTiK SHEPTUSHBIH  THIFbI3/IbI-
rel. MakcBeJJ1 TeHayJepi. DJIEeKTpo
MarHuTTIK WHAYKOUS KYOBUIBICHIHA
dapaneit xoHe MakcBemsT TYCIHIKTE
Mmeci. blrpicy Torel. MakcBet TeHaey
JepiHiH KyHeci. DIeKTpIiK KoHE
MarHuTTIK ~ ©PICTEepiHIH  CaJBICTHIP
MaJTBLIBIFBL. BEKTOPIIBIK KOHE CKAJIsp
JBIK ~ TOTCHOMANAApP. | OJIKBIHIBIK

1/1 1/1

3/3

3/3




Beaimaepain
araybl

(TaKkbIpBINTAPABIH)

CabdakTapabiH
CBIBIMABLIBIFBI, CAF.

TYpJiepi

OOMBIHIIIA

eHO0eK

Hapic
Tep

IIpakTn
KAJIbIK

3epTxa
HAJIBIK

COIIK

COX

TeHJeY.DNEeKTPOMArHUTTIK KO3y JAbIH
Tapay KbUIJaM/bIFbL.
JJIeKTPOMATHUTTIK  TepoeJicrep.
Tepbenmeni koHTyp. EpkiH xoHE
€pIKCI3 3JIEKTPOMATrHUTTIK Tepoenic
Tep. Pe3onHaHc. AWNHBIMaAnbl J3JIEKTP
TOFBI. AWHBIMAJIBI TOK YIITIiH OM 3aHBI.
Kepneynep MeH TOKTap IbIH
pe30HaHCHl. JIMHaMHKAJIBIK Xa0C.

Nell papic. OnrTuka.
JJIEKTPOMATrHMUTTIK Opic YLIiH TOJI-
KBbIH/BIK TeHJEY.

DNEeKTPOMAarHUTTIK TOJKBIHHBIH Kac
CUETTepl. DHEpPrus arbIHbIH THIFBI3
JbIFbl. Y MOB-IIoMTHHT BekTOpBL. [n
MOJIB/IIH COYJIE HIBIFAPYHI.

CayJienik (reoMeTpUsiJIbIK) ONTHKA
HBIH Heri3ri 3anaapsbl.llarbiny xoHe
ChIHY 3aHAapbl. TONBIK IIAFBLTY
KyObUTbICHI.  ONTHUKAIBIK —acmarnrap.
doToMeTpHS.

KapblK TOJKBIHAAPBIHBIH KacueT
Tepl. TonKpIHABIK TYHIEK. KapbIKThIH
TONTHIK KbUTIAMIbIFbL. JKapblK TOJ
KbIHJIaPbIHBIH UHTEPPEPEHIIUSACHI.
VYakpITTBIK JKOHE KEHICTIK KOrepeH
TTiK. MHTEpdepomeTprep.
ToaxkbIHABIK au(ppakuusacsl. [roit
reac Openens npuniuUIi. OpeHeTbaIH
30HaNBIK oxici. @DpeHens audpax
nusicel. @payHrodep nudpakiusch.
bip  caHputaymarel  JKOHE  KeIn
canputaynarel nudpaxius. CrekTpiik
KikTeny. ['onorpadus.

3arTarbpl  JJIEKTPOMATHUTTIK TOJI
KbIHAAp.3aTTarbl KapbIKTBIH  Tapa
aybl.  JKapbhIKTBIH  JTUCTIEPCHSICHI.
JKapbIKTbIH  KyThUTYBI.  JKapbIKTBIH
nossipuzanusianysl.  [lonspuzanus
JIAaHFaH apbIKThI ally QJIICTEPI.

1/1

1/1

212

3/3

3/3

Nel2popic. KBaHTTBIK ¢pusuka
Kblayablk  cayJieneHy. AOCOTIOT
Kapa JCHEHIH COyJIeJIeHYHIH Mpo0ie
Manapbl. KBaHTTBIK THIIOTE3a KOHE

1/1

1/1

2/2

3/3

3/3




Beaimaepain
araybl

(TaKkbIpBINTAPABIH)

CabdakTapabiH
CBIBIMABLIBIFBI, CAF.

TYpJiepi

OOMBIHIIIA

eHO0eK

Hapic
Tep

IIpakTn
KAJIbIK

3epTxa
HAJIBIK

COIIK

COX

[Inank epHer:i.
KaBHTAPBIHBIH
UMITYJIbCI.

KBaHTTBIK TeOpPUsLUIAPBIIbIH HeTi3ri
HIEeJIApbIH  TIXKIipuOe  Ky3iHae
TYKbIpbIMaay. Potonmap. Dpank
xkoHe ['epir Toxipubenepi. Dotoad
dekt. Komnron addekrici. ATtomaap
JbIH  CBI3BIKTHIK  criekTipiepi. bop
noctynarrapbl. COUKECTIK MPUHIINITI.

®otonpap. Kapsik
SHEPTHSCHI JKOHE

Nel3popic. 7KapbIKTBIH KOPIYCKY
JIBI-TOJKBIH/IBIK €Ki’KaKThLIbIFbI.
e bpoinp rumnoresacsl. ben
meKkTepAiH  audpakusacel.  TONKbIH
IBIK (YHKIUSL KOHE OHBIH CTAaTHUCTHU
KaJblK MarblHACBL. MUKpPOOOJIIIIeK
TEpHiH TOJKBIHABIK KAaCHETTEpl KOHE
aHBIKTAJIMAYIIBUIBIK KATHIHACHI.
IIpeauHrepAiH YyaKbITTBIK 3KJHE
CTALMOHAPJIBIK TeHaeyi. bip
enmemMal  OYpBIITHl  [IYHKBIPAAFHI
Oonmiek. benmiexTiH MOTEHIHMATIBIK
TOCKAybL1 ApKbLIbI OTYI.

KBaHTTBIK TeOPHUSIIAFbI aTOM 3KIHE
moJjiekysga. Cyrteri aToMbl  YIIiH
[penunrep Tenneyi. Cyrteri ykcac
aToMJap. OHEPTUSHBIH JICHTeiIep.
Henreiinepnin eHi. KeHICTIK KBaHT
tay. Kypneni aromaapaarbl 31€KTpOH
JIBIK ~ JICHTCHJICPHIH  KYPBUIBIMBL.
[Maynunpunmuni.CyTeridiH MoJeKyia
cel. MOHIOBI X0HE KOBaJeHTI Oaiiia
HbICTap. EXi aTOMJIBIK MOJICKYJIaHBIH
IEKTPOHABIK Tepmiepi. KBaHTTBIK
IJIEKTPOHH KAHBIH JJeMEeHTTepi.
TochIH XKoHE MOKOYp CoyJie IIbIFapy.
Jlazepnep. Kimn emmemai sxyienep
(bu3UKaChI-HAHOTEXHOJIUTUS HBIH
ipresni Herisi

1/1

1/1

212

3/3

3/3

Nel4popic. KBaHTTBIK cTaTHCTH
KAHBIH 3JJIEeMEHTTepi.

13.1. ®a3zanbIK KEHICTIK. DJIeMeHTap
ysabK. Kyinepain TeiFb3AbIFsl. Hep
HCT T€OPEMACHI )KOHE OHBIH CaJIJIaphI.

1/1

1/1

3/3

3/3




Beaimaepain  (TaKbIpbINTAPABIH)
aTaybl

CabdakTapabiH
CBIBIMABLIBIFBI, CAF.

TYpJiepi

OOMBIHIIIA

eHO0eK

Hapic
Tep

IIpakTn
KAJIbIK

3epTxa
HAJIBIK

COIIK

COX

Bboze-DitnimTeliH xxoHe depmu-
JIMpaKThIH KBACTTHIK CTATUCTHKACHI
TypaJisl TyciHik. KBazubemnmekrep.
OnapapIH aHBIKTaMacChl JK9HE TYpJiepl.
Kongencupienren kyi. Kypsuisim
JIBIK KpUCTAIIOTpadUsiHbIH SJIEMEHT
tepi. Kpuctanablk KYpbUIBIMBI 3€pT
tey aaictepi. Kpucranaplk Topiaapab
JKBUTY CHIMBIMABLIBIFBL. DOHOHIBIK
ra3. KpucranmapasiH *Kbuty ©TKI3
rimraaeri exmemaik d3gdext. Meran
JApAbIH 7EKTP OTKIMTIT. TOKTHI
TachIMaJAayIibl KBa3UOOIIEeKTED.
Kpucrannarsl sHEpreTUKAIBIK 30Ha
nap. ®epmu neHreii. Gepmu OeTi.
HanaTeXHOMOTUSHBIH (PH3UKAIIBIK HE
rizaepi. Kimn enmemai xyiienepi.
KBaHTTHIK HYKTE, KBAHTTBIK ©TKI3TIII,
KBaHTTHIK IIYHKBIp.MeTanaap,iu3ex
TPUKTEP KOHE I11ajia ©TKI3TIIITEePIIH
30HAJIBIK TeOpHsIChl. KeMTIK oTKi3
rimrep TyciHiri. MeHIiKTi )koHe
KOCIIaJIbI OKI3TIITEP. ACKBIH OTKI3TIII
Tik Kyosubsichl. [[DKo3edcon apdex
Tici. @eppoMarHeTUKTEp KacueTTepi
HIH KBAHTTBIK TYCIHIT1 OcepiaepMeH
anmacy.Kropu temnieparypacel. @eppo
MarHeTUKTEP/IIH MAaTHUTTENYI.

Ne 15 popic. ATOM SIAPOCHI KOHE
3jIeMeHTap OeJseKTep.

15.1. ATOoM SAPOCBHIHBIH KYPBUIBICHI.
SnponblK Kywrep. SaponbIK KyuiTep
JIIH aybpICTaJIbl CUMATHI. SIIpo Moeni.
Anbda-Oeta x0HE TamMMma HYpJIaHY
JBIH TE€Tl MEH 3aHJbUIBIKTaphl KOHE
OJIapJIbIH 3aTIEH ocepiiecyi. SAaposbiK
peakmusiap.ATOM SIPOJIAPBIHBIH  pa
JTMOAKTUBTI  BIIBIpAybL.  SIIPOIBIK
OOMHYIIH  pEeaKIHUsiCHI. DHeprus
KO3JIepiHiH MpoOIeMachI.

Juaementrep  Oeumekrtep. Jlen
TOHJApP, aApoHAap, KkBapkTap. Kymri
ANIEKTPOMATHUTTIK, 9JICI3, TPaBUTAIIMS
JBIK  ©3apa oceprecynep. Kasipri

1/1

1/1

3/3

3/3




CalakrapabiH TypJepi OoiibIlHIIA eHOeK
Beaimaepain  (TaKbIPpbINTAPABIH) | CHIHBIMABLIBIFbI, CAF.
araybl Hapic | IIpaktu | 3epTxa COIK | COK
Tep KAJbIK | HAJBIK
(bu3uKaHBIH acTpOdU3UKAHBIH HETI3T1
npobsieManapsl Typaibl TYCIHIK.
bapuabirsi: 15/15 | 15/15 15/1 45/45 45/45

IIpakTUKAJBIK (CEMUHAPJIBIK) CA0AKTAPABIH Ti3IiMi.

1.MartepuanblKk HYKTeHIH KHHEMaTUKachl. MaTepHaIIbIK HYKTEHIH KOHE KaTThI
JNIEHEHIH JUHAMHUKACHI.

2. KaTThl 1eHEeHIH JUHAMUKACHI

3. UmMnynbe cakTany 3aHbl. IMITyJIbc MOMEHTIHIH CAKTaIy 3aHbI

4. DHEPTUSIHBIK CaKTATy 3aHBI.

5. Cratuctukanslk Tapany. TacsiMangay KyObUIBICHI.

6. TepMoaMHAMUKAHBIH HET13/1epi

7.2NEeKTPOCTATUKAIIBIK epicTeri  OTKI3TIIITep  MEH  JUARJICKTPUKTED.
DNEKTPCUAIMIBLIBIK. IIEKTP OPICIHIH SHEPTUICH

8. TypaKTbl AJIEKTpP TOFHI.

9.MarHuT »oHE DSJIEKTp OpICTepiHAe 3apsAaTalFaH OeJIIeKTEP/IiH KO3FaJbIChI.
DNeKTpOMArHUTTIK MHAYKIMSA. MakcBeint TeHaeynepi (1)

10.27€KTPOMarHUTTIK TOJKBIHIAP. ['eomeTpusIbIK ONTHKA. Kapbik
uHTeppepeHuschl. Kapblk AUPpaKuusachl

11.2KapbIKThIH MOISPU3ALMACHL. byrep 3aHbl koHE KapbIKTHIH KYTHUTYHL.(1)

12. Coynie mbIFapyablH KBAaHTTHIK KacueTTepi KbuTylbIK coyiie mbirapy.(1)
13.MukpoOenieKTepaiy TOJIKBIHABIK ~ KaCCHUETTEpi JKoHE AHBIKCHI3IBIK
KaTbIHbICTaphbl.Jle-Bpoiinb TOTKbIHAAPABIH TU(PPaAKIIUSACHI

14. KaTThl IEHEHIH KbUTYJIBIK, SJEKTPIIK )KOHE MAarHUTTIK KacUeTTepi.

15. ATOM SIIpOCHI KOHE dJIEMEHTAp OOJIIEKTED

3eprxaHajibIK cadaKTapAbIH Ti3iMi

Neol8-3epTxanansIk sxymbic. Kieman-Jlezopm ofici OOMBIHIIIA MEHIITIKTI JKBLTY
CBIMBIM/IBUTBIKTAPBIHBIH, KATHIHACKIH aHBIKTAY

No22 -3epTxananblK xyMbIc. CTOKC 9/1ici OOMBIHINA CYHBIKTHIH TYTKBIPIIBIK
KOd(PUIMEHTIH aHBIKTAY

Ne31-3eprxanansik xxymbic. Kommencamus onicimed KK —T1i aHbIKTay

No39-3epTxaHanbIK )KYMBIC. Y UTCOH KOIIPIHH KOMETIMEH OTKI3TIIITIH
KEJIepPriCiH aHbIKTay. OTKI3TIIITIH MEHIIIKTI KeIepPriCiH aHbIKTAaY

Ne 48 3epTxananbik xymbIc. JKepaiH MarHUTTIK ©PICIHIH TOPU30HTAT
KYpaylIbIChIH aHBIKTAY

Ne72 3eprxanansik sxymbIc. [[udpakiusuibik Topiiap KoMEriMeH TOTKbIH
Y3bIH/IBIFbIH aHBIKTAY



Ne68 Coyneneny cieKTpiepit 3epTTey
No64 DOTORIEMEHT CUTIATTAMACBIH 3€PTTEY

COJK apuanraH 0aKbpLIay )KYMBICTAPbIHBIH TAKBIPHIObI
1. MexaHukaHbIH (PU3UKAIBIK HETI3MIpi: MaTEPUSUIBIK HYKTE MEH KaTThl JICHEHIH

KHHEMaTHKaChl MEH TUHaMHKachl. CakTay 3aHIaphl.

2. CanakHaMmanbIK (GU3MKA KOHE  TepMOAWHAMHKA. MOJEKyIa-KHHETHKAIBIK
Teopusi. MakcBes1 MeH bonpiiMan caHakHaMallbIK Tapatyiaphbl.

3. TepmonunamukaHblH OIpiHIII JKOHE EKIHIII Oactamanapbl. KapHO ITHUKIIBL.
Outponus. TaceiMangany KyObUIBICTapHI.

4. DnextpoauHaMuKka. Bakyymeri »oHe 3aT 1IIiHET1 3JIEKTPOCTATUKAJIBIK OpICl.

5. TypakTsl 37€KTp TOFbL. Bakyymieri xoHe 3aT 1IIHAETI MarHUT Opici.
6. DIIEKTPOMArHUTTIK UHIYKIUS KYOBUIBICHI.
7. TepbenmMent koHE TOJKBIHABIK Mporectep. Cepmimal *KoHE 3JIEKTPOMArHUTTIK
TOJIKBIHIAPABIH SHEPTUSCHI KOHE YHEPTHS THIFBI3/BIFbI.
8.2KaphIK 3J1IeKTPOMArHUTTIK TOJKBIH.
9.TonKpIHHBIH MHTEPPEPEHIHICH MCH TUGPAKITHSICHI.
10.KBaHTBIK  (u3MKa. ODJIEKTPOMArHUTTIK CAOyJE€ IIbIFApPYAblH  KBAaHTTHIK
TaOUFaTTHL. JKBUTYIIBIK COyIIC MIBIFApPY.
11.®orosdexr. Komnron »sddekrici. 3aTThIH  KOPIMYCKyIaIaK-TOIKBIHIBIK
nyanusmi. Jle bpoiins rumnoresach!.
12.I'elizeHOCPrTIH aHBIKTAIMaFaHIBIK KaTHIHACHI
13.ATOM SIAPOCHI KOHE IIIEMEHTAP OOJIIEKTED
14.MetanmapaslH ©TKI3TITITIHIH KBAHTTHIK TEOpHUsChl. KaTThl IeHEHIH KBAaHTTHIK
bu3HKa HIEeMEHTTEPI.
15. S nponbik pusmka Heri3Iepl )KOHE dIIEMEHTap OOJIIIeKTED.

CrynenTrepain Ol1iMiH 0arasay Oesriiepi

[Ion OoWibiHIIA eMTHXaH Oarachl MeXeJlK Oakpliay OOWBIHIIA YIATEpIMHIH
OapbIHINA YIKEeH KepceTylepiHiH (60% JeiiiH) koHe KOPBITHIHJIBI aTTeCTAUSHBIH
(emtuxanHbiH) (40% paeliH) KOCBIHIBICHI PETIHAE aHBIKTAJIaJbl KOHE KecTere
coiikec 100% meiinri MOHI Kypauabl.

I1Ion OolbIHIIA TANICBIPMAJIAPAbI OPBIHAAY KIHE TAIIChIPY KecTeci

Bakbuiay Typi | TanceipmaHbIH ¥coinbliaTel | Opbin | bak | Tancwip
MaKCaTTapbl MeH H daedmuerrep | may bLIA |y ban
MAa3MYHBI Y3aKT Yy | Mep3imi | ana

BIFBI | TYPi p




[TpakTukanbiK «MexaHuKay,
ecernTepin «MonexkynspislK (puznka» 2 Arpl | 1-4 aniTa
HIbIFa Oemimi ool [21.L31, 171, Oai
py omimi OWBIHIIIA JopicTep aiima | mua
TEPEHJIETII OKY COHCIIEKTIC HBIC FBI
carTTa
P
3epTxaHa JIbIK «MexaHHuKay, [1], [2]. I3,
YKYMBICTAPIbI «Monekynsapisik pusuka» | [4], qopicTi 2 AFBI
icTey JKoHe OeuiMi OOIbIHIIIA KOHCIIEKTiJiep | carar | muar | 2,5 anra
Kopray TEPEHJIETIN OKY bl
Kipicne,Ne8
ITpakTHUKaIBIK «MexaHuka, 21,131, [7]. 2 Arbl | b-7anra
ecenTepin «MonekynsipiblK GU3NKay | Jopictep Oaitna | mma
HIBIFApy OeuiMi OOBIHIIIA KOHCIIEKTICI HBIC FbI
TEPEHETII OKY carTTa
p
COOX «MexaHHKay, [31, [4], [9]. 2 AFBI
TaTCBIPMAaCHIH «Momnekynsapibik usuka» | [10], [12], carat | maar | 1-6
OpbIHIAY TakKbIpbI OobIHIIa Teopus | [13], [20], bl | amranap
MOJIIMETTI HBIFAUTY [21], nopicTi
KOHCIIEKTLJIep
3epTxaHa JIbIK «DIEKTpOCTATHKAY, [31, [5], [7]. AFBI
KYMBICTapIbI «DIIEKTP TOKY, [9], [10], [15], 2 muaar | 6,7
icTey KoHe OeJ1iMi OObIHIIIA [18], mopicTi carar bl | anTayiap
KoprayNel8,39 | TepeHIeTIn OKY KOHCIIEKTLIep
Ne 1 «MexaHuKay. [4], [9], [20],
ATtTectansuiblK | « MOJIEKYISPIIBIK (PU3UKa [12], [13], 1 Apa | 7 anta
MOJTYJTh YKOHE TEPMOTUHAMUKAY, [20], [21], carar | JBIK
«DIIEKTPOCTATUKAY, JIopicTi
«INEKTP TOK», boiMi KOHCIIEKTiJIep
OoiibIHIIIA TEPEHJIETIN OKY
[TpakTUKaIbIK «MaraeTusm, 21,131, [71. ]2 Arer | 8-11
ecenTepin «Ontukay, ‘KBaHTTIK nopictep Oaitna | Mma | amra
HIbIFapy ¢u3uka” Oesnimi OOMBIHIIA | KOHCIIEKTICI HBIC FBI
TEpEeHAETIN OKY carTTa
P
3epTxaHa JIbIK «Marnetusm», «Onrtuka», | [6], [4], [8], AFBI
KYMBICTapIbI “KBaHTTIK (u3uka” [10], [12], 2 muaar | 9,11
icTey )KoHE Oe:imi OobIHIIIA [13], [20], carar Bl | anTaya
KoprayNe4 1, TEPEHICTIN OKY [21], nopicTi p
48 KOHCTIEKTLIep
[IpakTukambiK «KBaHTTBIK anekTponu | [142-162 Get] | 2 Arpr | 12-13
ecenTepin ka»,«Konnencup  nenreH | [3, Oer.. 193- | Gaiina | maa | amrana
LIBIFapy Kyi» Oemimi  OoiibiHmma | 201 oer], | HBIC FBI p
TEPEHJIETIIT OKY JICKIUSIIAP carTTa
ATOM siApOCHI KOHCIIEKTICI p
COOX «Maruetusmy», «Onrukay», | [3], [5], [8], ArbI
Ooitpiama ecenn | “KsanTTik dusuka” 6emimi | [10], [12], 2 maar | 7-15
IIBIFapy Ooiipiaia Teperaerin oKy | [13], [20], caraT BI
[21], nopicTi arraia
KOHCHIEKTiIep p




3epTxaHa JIbIK «MarueTusm, [6], [4], [8]. AFBI
KYMBICTap bl «OmnTrka», KBaHTTIK [10], [12], 2 maar | 13,14
iCTey JKoHe ¢dusuka”, “Arom siapocer” | [13], [20], caraT bl | antama |5
KoprayNe72,68, | Gemimi OoiibIHIIA [21], nopicTi p
102, TEPEHICTIN OKY KOHCIIEKTiJIep
Ne 2 «MarseTu3m» jKoHe [31. [71. [9].
AttectatmsiplK | «Ontukay, “KBaHTTIK [10], [12], 1 Apa |14 5
MO/TYJTb ¢duzuka” ,“Atom [13], [20], carar | JBIK | amTa
apockl”0eiMi Ooitbiamma | [21], mopicTi
TEPEHACTIN OKY KOHCIICKTiJIep
EmTuxan ITon matepuai-gapbIHbIH Heri3ri sxone Kaz | 15
TaIChIpy MEHTepily ACHIeiiH KOCBIMIIIA 2 O6am | antana | 40
TEKCepy oneduer carar a |H
Ti31Mi1 eMTH | KeHiH
XaH
Bapibirsl 100
CasicaTsl KoHe Tpoueaypaapbl
«Duznka» TOHIH 3epiAeiey KesiHAe Kellecl epekeNepil cakTayibl
CYypalMBbIH:

1. Cabakka KeIIKIiey.
2. Cabaktel cebenici3 OocaTmay, aybIpraH >Karjaiila — aHbIKTaMaHbl, Oacka
YKaFMaiyiapaa TYCIiHAIPME XaTThl YChIHY/IBI CYPaiiMBbIH.
3. Oky npoiiecine OeyiceHe KaTbhICy.
4. KypcractacTapMeH JKOHE OKBITYIIBIJIAPMEH IIBIIAM/IbI, allIbIK, KAJITHIKCHI3 JKOHE

TUIEKTEC OO0JTY.
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