Kazakcran PeciyOnukachl OUTIM oHE FbIIIBIM MUHHCTPJIITI

Kaparanabpl MEMJIEKETTIK TEXHUKAIBIK YHUBEPCUTETI

BbekiTremin

I'sliIbIMU KEHec Teparachl,
KapMTY pexkropi
FazanueB A.M.

« » 2015 x.

CTYJEHTKE APHAJIFAH ITOH BOMBIHIIA OKBITY
BAFJIAPJIAMACEHI (SYLLABUS)

Fiz 1212 «®usuka» 1moHi
Fiz 4 ®usukanplk MoIyiIb

5B071800 "DnekTposHepreTuka" MaMaHIbIFbl

DHepreTuka, aBTOMaTHKa XKoHE Telie Oalnanbic HaKyIbTeTi

dwusurka xadeapacs

2015



AJIFBI CO3

CryneHTke apHaiiFaH oH OOMBIHINIA OKBITY OarmapiamacsiH (syllabus)
a3ipiereHaep: ara okpITymisl Cembaena I'.H.

«Dusuka» KadeapackiHBIH MOXKITICIHEC TATKBITAHIBI

« » 2 015 x. Ne Xxarrama

Kadenpa menrepymrici CwmuphoB HO. M. « » 2015 x.

DHepreTuka, aBTOMaTHKa XKoHE Telie OaiaaHbIc (aKyJbTeTIHIH 9JICTEMEIIK
KCHECIMECH MaKYJIJaH b

« » 2015 x. Ne xXaTTama

Tepara Tenuypuna A.P. « » 2015 x.

«JHepreTukay KadeapacbMeH Keliciiai

Kadenpa menrepymrici TapanoB.A.B « » 2015 x.

«OHIIPICTIK MpOIeCTePAl aBTOMATTAHABIPYBIHBIH»  KadeapacbiMeH KeTicil

Kadenpa menrepymici bpeiino N.B. « » 2015 x.




OKBITYHIBI TYPaJibl M3JIEMETTeEP KIHe 0ANIAHBICTBIK aKNapaT

ara okpITy1Ibl CembaeBa ['.H.

®uzuka xkadenpacel KapMTVY-gpin  1-um kopnyceinna (Kaparanasr K.,
beiiOitminik OynabBapsel, 56), aynuropus 408, Gainansic Tenedonn 565931, koc.
2027, dakc: 83212565234, Dnexktponabik nomrta: [VC@KSTU.KZ

ITonHiH eHOEK CHIHBIMIABLIBIFBI

E Cabak typi Ca
o < %2 bayinanbic caraTTapbIHbIH Carar COX | rar Ea
5 | - CaHbl OCOX a carar | Tap Kbl
g |E o IIpakTu- cararta | P Tapbl | JbIH
5 | = = Ho- 3eprxa- JIbIH nay
O = =l " | KaJbIK PBIHBIH HBIH | Kall :
0 5 pic- 5 HaJIBIK oap TYpl
g rep cabax cabaxTap caHpl | | CaHBl | IIBI
= Tapsl CaHbI
2 4 30 15 15 60 120 60 180 | EmT.
K/0 6
1
KbICK | 4 6 | 30 15 15 60 120 60 180 | Emr.
/6

1.3 IIoHHiH cunarramMmacsl

«Duzuka» ToHI OOWBIHIIA OCHl THUITIK OaFaapiiaMa COMKECTI MaMaHJbBIK
OoiipiHIa OakanaBp nadbiHAanaTeiH KP skanmeira MimeTTi OUTIM CTaHIApTHIHIA
allKpIHJIAJIFaH TajlalTapFa opaid  d3JIEKTPOdPHETeTHMKAa MaMaHJBIFbl  OOMBIHIIA
OakanmaBp JalbIHAayFa apHaiaraH. barmapiaMaHbIH epeKIIeNirt CTYISeHTTEPIiH
JKAIMbl JaMYBIHBIH JKOHE COMKECTI OMiay TOCUIIHIH HeEri3l peTiHae (pu3MKalbIK
JYHUETAHBIMBIH  KaJbIITACTBIPY MAaKCaThIMEH MOHAl OKBITYIbIH  1preiilik
CUTIATHIH]IA.

baknapaBuatrarel «®usnka» moHI (U3MKAHBIH Ka3ipri 3aMaHfbl  OYKiI
YKapaTbUIBICTAHY/IbIH HETI3I1 €KEHIH KOPCETeTIH ©31HIH OeNKTepiHJene TyTac
ipresi opi TyTac Kypc 0ouibl Tabbiaasl. Jecek Te ¢puszuka 6akanaBpiap OUTIMIHIH
TEOPUSUIBIK 0a3achl OO0l TAaObUIAABI, OHCHI3 OJapJbIH JJIEKTPOIHEPTreTHKA
caJaChIHAAFBI KEMICT1 KOCc10M KbI3MET1 MYMKIH eMec.

KypcThiH TYTacThIFbI KOFAMHBIH OUTIM/II MYIIECIH TOpOUENeyIiH 1presl aFbl
IapTTapbIHBIH O1p1 OOJIBIT TAOBLIA IBI.

bepinren Oarnapiama (Gu3MKaHBIH KOHE OHBIH KOJIJIAHBICHIHBIH Ka3ipri KYHiH
aHBIKTaABL.MyH/Ia Makpo >KOHE MUKPOCKOMUSIIBIK TOCUIAEp TaOWFH Yilsiecel.
OnpiH  OemimzepiHIE  IMIKI  JIOTHMKANBIK  OalaHbICTap  OPBIH  ajajbl.
MarepuannapaslH = OpHaJbICy peTi FbUIBIM  peTiHae (U3MKaHBIH  Kasipri
KYPBUIBIMBIHA ~ COMKEC JKOHE ecenTey — TpaQuKaIblK IKYMBICTAPBIHBIH,
3epTXaHAIBIK JKYMBICTapIbIH, JA9PICTIK KOPCETUNMAEPAIH TaKbIPhIITAPbIHBIH
YJITLTIK T131M1 KEJATIPUIrEH.

KypcThIH OachIMABLIBIKTAPHI:




- HeTi3T1 (U3MKAIBIK KYOBUIBICTApPABI OKBITHIN YHpETy; Ipreii TYCIHIKTEpIl,
Ka3ipri 3amMaHfbl (U3MKaHBIH 3aHAAphl MEH TEOPHUSIIAPBIH KOHE A€ (U3UKAIBIK
3epTTeY JIICTEPIH UTEPTY;

- (bU3MKaHBIH OpPTYpJl cajlajJapblHaH HaKThl €CENnTepAl ILIeHly oAiCTepIMEH
TOCUIACPIH UTEPTY;

- Kasipri 3aMaHfbl FBUIBIMU anmnaparypamMeH TaHbICTBIPY, (U3HKAIBIK
TOXKIpUOEHI  JKYprizy  JaFaplUIapblH, OoJiamiaKk  KbI3METIHIH  KOJIJaHOAJIbI
MacelieNiepiHiH HaKThl (PU3UKAIBIK Ma3MYHBIH KOpceTe O1Ty1H KaJbITacThIPY.

1.4 IIoHHIH MaKcaTBI:

KypeThiH Heri3ri MakcaTbl: apaTbUIbIC KaWIbl FHUIBIMA JYHHETAHBIMBIH
JaMbITy. MyHaH opi >KeMICTI KociOM KbI3METI VIIIH KaKeT >KaIMaTeXHUKAJIBIK
KOHE apHailbl MOHAEPAl OKbIN YHPEHYIIH ipreii 6a3achlH xacay.

KypeTbiH MakcaThl: CTyIEeHTTEpAIH (U3MKa TEOpUsIIApbIH, 1prei 3aHAapbiH
COHIall — aK, (PU3MKaJIBIK 3ePTTEYJIEPAIH SAICTEPiH MaljalaHy JaFAbUIapbl MEH
OUTIKTUTIKTEPIH KaJBINTACTBIPY; CTYIEHTTEPHAIH MIbIFAPMALIBUIBIK OHIaybl MEH
©31HJIK TaHBIMJIBIK 1IC — OpEKETIHIH JaFdpUIapbhlH; THUOTIK ecenTep.l
MaTEeMaTHKAJIBIK TYpPJAE TYKBIPBIMJIAI XOHE OJapAbl IMIenry, TaburaTwsl SpTYpIi
KYOBLIBICTAp/IbIH apachbIHIaFbl YKCACTBIKTbI naijanany JIaF IbUTApH
KaJIBIITACTBIPY.

1.5 IIonHiH MiHaeTTEpI:

Ilonoi  oxkbimy minoemmepi — GU3NKAHBIH HETI3TT  TYCIHIKTEPIHIH,
3aHJapBIHBIH, TEOPHSIAPBIHBIH ONapJbIH 1MIKI  e3apa OaillaHBICTAPBIH/IAFBI
MaFbIHACHIH aIlIBIIT KOPCETY; CTYJASCHTTEP/IIH KOC10M MIHAETTEPIH MISHTy JKOHE OJIaH
opi ©3 OUTIMIH JKETUINIPYAIH O31HAIK Tocuimepin Taby OUTKTLIIr peTiHae
¢u3MKaHbIH TYpJl cajajapblHAH MOHHIH KOPTHIHIBUIAHFAH THUNTIK €CENTepiH
miemry  OUTIKTIKTEpl  MEH  JaFbUIapblH  KaJbINTACTBIPY;  CTYACHTTEP.IH
HIBIFAPMAIIBUTBIK OMJIAyBIHBIH, ©39HA9K TAHBIMIBIK IC — OPEKeT JarbUIapbIHBIH,
KOMITBIOTEP/11 NMaiJananbI (GU3NKAIBIK KYObUIBICTApABbl MOAENBALY OUTIKTUIIHIH
JaMyblHa KOJIJay »acay.

®dwu3uKa KypchblH OKY HOTHIXKECIH/IE CTY/ICHT:

- Heri3ri ¢usukaiblk Teopusiiap MEH NPUHLIMUOTEPIH, 3epTTEYAIH (HU3UKAIBIK
OJICTepiH, HETI3rl 3aHjIapbl MEH OJapiAblH KOJAAHBUIYBIHBIH IIEKTEPiH
oinyi;

- Teopusnbik OumiMaepAl HaKThl (U3MKAIBIK €CENTep MEH >Karaaniap/ibl
Hienry YIIiH KoJjijaHa Oulyl, (M3MKAIbIK JKCIEPUMEHT HOTHKEIEPIH
Taaay bl KOMIIBIOTEPMEH (DU3UKAIBIK JKaFIaiyiap bl MOJICIIbICY Il O11y1;

- Ou3MKaIbIK IKCIKPUMEHT XKYPrizy, OIIEYIll acranTtapMeH >KYMBIC 1CTey
’KOHE aJIbIHFaH HOTIDKEJEpAl ecenTeyjep MEH eHJEy AarJblaapbl OOybl
KAXKET.

®du3zrka Kypchl 631H11K 01pTyTac 00kl TadbUIaAbl. MaTepuan Ma3MyHBbI )KOHE

OHbI OasHIAy JIOTHUKAChl JKOFaphblJa aTalFfaH MakcarTap MeH MiHAeTTepre

OarbIHBIILITEI 0OJybl KaxkeT. bysl ke3ne oKy yaepiciHle (U3MKAHBIH Jamy

MPOIECIHIEeT] 1Kl KAWIIBUIBIKTAPbIH NIy OpKallaH JoCTypJli  eMec

HIeIIMIEP/l 13/Ieyre HEeT13/IeTeHIH KopceTy Kepek.



ConbiMen Oipre, KypcTblH Oipkatap Oedimaepin OasHgay Heri3iHEeH
aKmaparThlK cumarra Oojaabl. byn Mukpoonem ¢usukacbiHa — (KBaHTTHIK
MEXaHUKara), KOFapbI KbULIAMIBIKTAP (du3nKaceiHa (apHaiibl
CaJIBICTBIPMAJIBUIBIK ~ TEOPUSACHIHA ), SAApO (U3MKAChIHA KaThICTBL. by
Oemimaep/l OasHIayFa KETKUTIKTI KaTaHAbIK MEH ISJEIAUNIK O0JMaraHbIMEH
oJIap 30p Karmbl OUT1IM OepyMEH KYH/IBI.

Ocpl OargapiiaMaHblH OKBITY TYpJIEpl PETIHIE JopiCTep, 3epTXaHAIbIK KOHE
MalIbIKTaHy cabaKTapbl, CTYACHTTEPIIH ©3[1K >XYMBICTApbl, CTYJIECHTTEPAiH
KEKE CEMECTPIIIK TarcChlpMaliapbl KApacThIPbLIA/IbI.

Cryaentrepain OuriMi MeH OUTIKTLIITIH Oarajay MEpUOATHI OTKI3UIECTIH
0aKplIay >KYMBICTAphl, KOJUIOKBUYM/Ap, 3€PTXaHANIBIK KYMBIMTApAbl KOpFay,
KOMIIBIOTEp CaHATTaPBIHIAFbI )KYMBICTApP, CEMECTPJIIK TallChlpMajiap/Ibl KOpray
apKbUIBl JKy3ere aceipbuiafbl. CTyaeHTTepAiH (u3MKa KypChlH HUIepynaeri
KYMBICBIH I0AKbUIay PEUTHHITIK >KYle MaiganaHbil Y34I1KCI3 KYprizuryl
KAQXKET.



AMpBIKIIA IepeKTeMeep

bepuiren monai 3epaeniey YIIIH Kejeci noHaepal (Oemimaepl (TaKbIPBIITAPIbI)
KOpPCETy apKbUIbl) MEHIEPY KaXkeT:

Ilon

beniMuepaiH (TakpIpbINTapAbIH) aTaybl

MaremaTtuka

BekTopablK Tangay *oHE BEKTOPJIBIK Tajijgay anemeHTi. bip
HEMece OipHerre allHbIMaJIbI byHKIUSIap ABIH
muddepeHnnanablk ecenrteynepi. bip Hemece OipHeme
allHpIManbl  (QYHKUMSUTApABIH ~ HMHTETPANbl  €CenTeyJepi.
Portop, nuBepreHuusi, rpagveHT Typajbl TYCiHIK.bipinm
OHE EKIHIIl peTTi KoaiMmri auddepeHunanasl TeHAeyIepal
mIemry.

Typakrsl AepexkTeMediep

«Duzrka» MOHIH OKYy Ke3iHAE allblHFaH OuTlMIEp Kejecl MHOHAEPAl MEHrepy
OapbIChIHA Al AaJIaHbLIA IbL:

1. DnekTpoTeXHUKaHbIH TeOopUsIbIK Herizaepl LIL.

2. DACKTPIIIK KYHeep xKoHe KeTlaep.

3. DAEKTpP YHEPTETUKCHI.

4. DNEeKTpOTEXHUKAJIBIK MAaTEPUAITAHY .

5. DJEeKTp MalIMHaIaphl.




IToHHIH TaKBIPBINTHIK KOCTAPBI

BeaiMmaepain (TaKbIpbINTAPABIH)
araybl

CabakrapabiH TYpJiepi 00ibIHIIA eHOeK
ChIIiBIMIBLIBIFBI, CAF.

Ho-
pic-
Tep

IIpakTuka-
JIBIK

3epT
XaHa-
JIBIK

OoC
OX

CoOX

Kipicme. ®dusnka Marepus
KO3FaJIbICBIHBIH KaparnaibiM
TYpJiepi JKOHE OFaH  CoMKec
TaOWFATTBIH ~ aca  JKaJIblIama
3aHIaphl TypaJIbl FBUIBIM.
Ou3uKanelK  3epTTEyNiep  dIici:
TXIpuoeE, TUII0TE3a,
9KCHEPUMEHT, TEOpHsL.
TexHuKaHbIH KaHa caJaiapbl MEH
KaHa TEXHOJIOTUSIIAP IbIH
’Kacaaybl ~ MEH  JaMybIHJAFbl
¢usukanblH poni. dusmka KoHE
Oacka ma FeUTBIMIAp. DUBHKATIBIK
Monenbaey. @usnka  KypChIHBIH
HKAJITIBI KYPBUTBIMBI MEH
MiIHJETTEpI.

1.2 Mexanuka

MarepusuibIK HYKTE
KO3FAJIBICBIHBIH ~ KWHEMAaTHUKAaJIBIK
CHUIaTTaMachl. AfHaIMaJIbI
KO3FAJIBICTBIH KWHEMATHUKACHIHBIH
JJIEMEHTI.

1.2.2 MarepusuiblK HYKTE€ MEH
KaTThl JieHe JTMHAMMKACHI.
WNuepumanasl caHak KyHenepi.
Heroton 3aHJaphl. Macca.
Nmnynec. Kym. Mexanukanarsl
Kymrep. AOCOIIOT KAaTThl JIEHE
TyciHiri.  MMmynsc ~ MOMEHTI.
Kartel JneHeHIH  KO3,aJIMalTHIH
OCbKE  KaTbICTBl  allHaJIMaJbl
KO3FaJIbICBIHBIH ~ IMHAMUKACBIHBIH
TEHJEYI.

1.2.3 DHeprusi — KO3FaJbIC >KOHE
e3apa  OpeKeTTecy  TYpJepiHiH
ombeban  emmemi. Ky  sxymbIChI
KOHE OHBIH KHCBIK  CBHI3BIKTHI
WHTETpal  apKbUIBl  aQJBIHFaH
epreri. Kyar.  MexaHuKaIbIK
KYWEHIH KHHETUKAIBIK YHEPTHICHI
JKOHE OHBIH JKYWere TycCipuireH
IIIKI JKOHE CBHIPTKBI KYIITEPIiH
KYMBICHIMECH 0aliJIaHBICTHI.




Beaimaepain (TakbIpbINTAPABIH)
aTaybl

CabaxkrapabIH TYpJiepi 0olibIHIIA eHOeK
CHIBIM/IBLIBIFBI, CAF.

Ho-
pic-
TEp

ITIpakTuka-
JIBIK

3ept
XaHa-
JIBIK

OC
OX

CoOX

ChIpTKBI KYII epiciHperi
MaTEPHSUTBIK HYKTEHIH
MOTCHIUAIIBIK JHEPTHUsACHl JKOHE
OHBIH MAaTEpUSIIBIK HYKTETe dcep
€Tyl  KyImneH  OalIaHBICHL
KoncepBaTusTi JKOHE
KoncepBaTHBTI emec KymiTep.

1.2.4 MexaHuKaiarbl  CaKTaly
3aHIaphl. MexXaHUKaIbIK — KyHe
Typasibl  TYCiHIK.  MIMITyNbCTIH
CaKkTally 3aHbl, MHEPUHUS LEHTPI.
NMmynbe  MOMEHTIHIH — CaKTaiy
3aHbIL. MexaHukanarsl
SHEPTUSHBIH cakramy 3aHBL.
Cakrany 3aHAapbl — KEHICTIK TeH
YaKbITThIH CUMMETPHUSCHIHBIH
cajiapsbl.

1.2.5 MexaHukanarel
CaAJIBICTBIPMAITBLITBIK TIPUHIIMIII.
CanbIcThIpMaIbUIBIKTBIH
MEXaHHUKAIIBIK TpuHIHUII. ["ammie
TYpPJICHIIpyJIepi. DHINTEHH
MOCTyJIaTTapbl. ApHAMbI
CaJIBICTBIPMAJIBUIBIK TEOPUSCHIHBIH
HET13r1 NPUHIUITEPiHIH
cajiapiaapsbl. PensarusTik
MEXaHUKa AIIEMEHTTEDI.
PenstusTik UMITYJIEC KOHE
OeJIIIeK SHEPTUSCHI.

1.3 CrarucTukajibsik (usnka
’KOHEe TePMOJANHAMHUKA

1.3.1 CraTucTUKaJIBIK JKoHe
TEPMOTMHAMHUKAITBIK 3epTTey
azicTepi. Monexkyna —
KUHETUKAIBIK TEOPHUsS HETi3/epi.
TemmneparypaHblH MoOJeKyla —
KHUHETUKAJIBIK MAarbIHACHI.
TepMoauHaMUKAIIBIK
rapameTpJiep. Tene-TeHiK
KYHJIep *koHe MpolecTep, OJapibl
TEPMOJIMHAMHUKAIIBIK
JUorpaMManap/ia KecKiHey.

1.3.2 CTaTUCTUKAIBIK




Beaimaepain (TakbIpbINTAPABIH)
aTaybl

CabaxkrapabIH TYpJiepi 0olibIHIIA eHOeK
CHIBIM/IBLIBIFBI, CAF.

Ho-
pic-
TEp

ITIpakTuka-
JIBIK

3ept
XaHa-
JIBIK

OC
OX

CoOX

yJiecTipymep. bIkTUMaNIBUIBIK
KoHe (QuryKTyanusuiap. MakcBesn
yiecripynep.benmekrepain
KBLTYJIBIK KO3FaJIBICHIHBIH
KBUIIAMIBIKTapBl. ChIpTKBI
MOTEHLIMA] ©pICTeri OKJIIEKTep
YILiH Bonsman
yrectipinyi.EpkiHaik  mopexenep
CaHBblI. Epkinaix Jopexeci
OOMbIHIIIA SHEPTrUSHbIH
yJiectipinyi.

1.3.3 TepmomuHamuka Heri3aepi.
TepmonHaMHUKaHBIH OipiHII
OacTtaMachl. W3omnpomneccrep.
KaiTeiMabl  KOHE  KaWTBIMCHI3
KBUTYJBIK — mpouectep.  Kapho
nuk sxoHe onblH [TOK — 1. Kapro
TEOPEMACHI. OHTponus.
TepMonnHaMHUKaHBIH eKIHIII
Oacramacsl JKOHE OHBIH
(hbU3UKaITBIK MarbIHACHI.
TepMoarHaMHUKaHBIH eKIHIII
OacTaMachIHBIH ~ CTATHUCTHUKAJIBIK
TYCiHIIpMeCi. AIIBIK  CBHI3BIKTHI
eMec  JKYHEeHIH  SHTPOIUSCHL
O311epi yiibIMIacaThH KyHenep.

1.3.4 Penakcanus yakbIThl.

TaceiManmay  KYOBUIBICTapBIHBIH
MOJIEKyI1a - KUHETUKAIIBIK
TEOPHUSACHI. Taceimanay
KodhduLmeHTTepI.

1.4 DnexkTpoaMHaAMHM KA

1.4.1 DOnexrpocraTuka. OIJIEKTp
3apsibl.  DJIEKTp 3apsITapblHbIH
e3apa opeKeTTecyi. OnexTp
3apsi/IbIHBIH CAKTATy 3aHbl. DJIEKTP
epici. DIeKTp epiCiHIH KepHEYJIIri.
Cyrniepnio3uniss  TPUHITAIIL. DJIEKTP
munonbi. Bekrop arbiHBL [ayce
TEOpPEMAChl JKOHE OHBIH JJIEKTP
epicTepiH ecenrey YILLIiH
KOJIJaHbICHI.




Beaimaepain (TakbIpbINTAPABIH)
aTaybl

CabaxkrapabIH TYpJiepi 0olibIHIIA eHOeK
CHIBIM/IBLIBIFBI, CAF.

Ho-
pic-
TEp

ITIpakTuka-
JIBIK

3ept
XaHa-
JIBIK

OC
OX

CoOX

DJEKTp OpICiHIH KYMBICBL. DIEKTP
OpICIHIH LHUAPKYJISIUSACHL.
IloTrennumann. Ilorennman  MeH
JNEKTP epici KEpHEYJITiHIH
OalJIaHbICHI.

1.4.2 DIEeKTPOCTATUKAJIBIK
epicreri OTKI3TIIITEP.
OTKI3TIITIKTIH CBIPTHIHIAFHI )KOHE
immiHgeri AICKTP epici.
OxiaynaHFaH ©TKI3TILITIH AJEKTP
ChIMBIMIBLIBIFEI. KOHAEHCaTOpIap.
Kongencaropnap ChIiibIMIBIIBIFL.

1.4.3 OnexTp epicinzeri
IVDJICKTPUKTEP.  JIMANEKTPUKTIH
yiikenyi.  Yiikemy.  DIeKTpIik
BIFBICY. OJEKTPJIK BIFBICY YIIIH
l'aycc TEOPEMACHL.
DNeKTpOCTaTUKAHBIH HEeri3ri
TeopeMaapsbl —
AJIEKTPOCTATHKAIIBIK epic
KAacHeTTEpiHIH KOpIHiCI.

1.44 Koz,anMaidTelH = HYKTEIIK
3apsaTap KYHECIHIH
©3apadpPEKETTECY JHEPTHUSCHI.
3apsaTanran OKIIIayJIaHFaH
OTKI3TIIITIH JKOHE
KOHJICHCATOP/IbIH SHEPTHSCHI.
DNEeKTPOCTATUKAIIBIK epiCTiH
SHEPTUSCHL.  DIEKTPOCTATHKAIBIK
OPICTIH SHEPTUSACHIHBIH KOJEMJIIK
TBIFBI3/BIFBL.

1.4.5 Typakrtbl 3nekTp TOFbl. TOK
KYIIl JKOHE  THIFBI3JIBIFBLAIIEKTP
TOFBIHBIH Oap O0oONy IIapTTaphl.
berne kymrep. DnekTp KO3raylibl
KYIIL WuTerpanapik KOHE
mudpdepeHuanaplK  Typaeri Om
*KoHe JIxoynp — JleHn 3anmapsl.
Biprexti emec Ti30ekTiH Oemiri
yuiH skanneuiama OM 3aHbl. ['Ta3
YKOHE IJIa3MaJIaFbl 3JIEKTP TOFHI.

1.4.6 DIJIEKTPOMArHeTU3M.
Marnuttik  epic. Torel  Oap




Beaimaepain (TakbIpbINTAPABIH)
aTaybl

CabaxkrapabIH TYpJiepi 0olibIHIIA eHOeK
CHIBIM/IBLIBIFBI, CAF.

Ho-
pic-
TEp

ITIpakTuka-
JIBIK

3ept
XaHa-
JIBIK

OC
OX

CoOX

KOHTYpJBbIH MAarHuTTIK MOMEHTI.
MarHuTTiK HWHIYKIHS BEKTOPEI.
Cyneprio3unust npuHImm. buo —
Cagap — Jlamac 3anpl. Ty3y koHe
JOHTeNIEK TOKTApAbIH MAarHHUTTIK
epictepi.  MarHuTTiK  epicTiH
3apsaTaiFaH OejIeKTepre >KoHe
TOKTapFa acepi. MarsutTik
arblHbl. MAarHuTTIiK epic  YIIiH
laycc Teopemackl. MarHuTTik
epicTeri TOrel 0ap OTKI3TIIITI
OpBIH ayBICTBIPY KYMBICHI.
MarHuTTiK MHIYKOUS  BEKTODEI
MUPKYJSIIUASACHL  Typaslbl Teopema.
ConeHouaThIH, TOPOUITHIH
epicTepiH ecenTey.

1.4.7 3aTtTapnarsl MarHuTTIK ©pic.
Marnetukrep.  MarHeTUKTEpIiH
TypJepi. MarsnuTTenreHIik.
MarsuTTik TUCTEPE3UC.
3aTtTapaarkl MarHUTTIK ©pIC YIIiH
TOJIBIK TOK 3aHBI.
MarauTcraTuKaHbIH HET13T1
TeopeManapbl — MAarHUTTIK epic
KAaCHETTEPiHIH KOpiHiCl.

1.4.8 DIEeKTPOMArHUTTIK
WHITYKIHS KYOBLIBICHI.
DNEeKTPOMArHUTTIK WHIYKIUSHBIH
HeTi3r1 3aHbl. JIeHI epexeci. O31ik
KOHE e3apa WHYKINS
KYOBUIBICTApHI. WNHIyKTUBTIK.
TOKTBIH MarHUTTIK YHEPTHSCHL.

10

1.5 TepOeicTep MeH TOJIKBIHAAP
dusukacsl

1.5.1 Tepbenictep MEH
TOJKBIHIBIK ~ YAEpicTep  KanIbl
TYCIHIKTEP.

lapMoHUKaNbIK  OCHMILIATOPIIAP.
lapmoHuKanblK  TepOemicTepIiH
mudQepeHIMaNIbIK TeHILY1 JKOHE
OHBIH LIENTiMI. BekTopibik




Beaimaepain (TakbIpbINTAPABIH)
aTaybl

CabaxkrapabIH TYpJiepi 0olibIHIIA eHOeK
CHIBIM/IBLIBIFBI, CAF.

Ho-
pic-
TEp

ITIpakTuka-
JIBIK

3ept
XaHa-
JIBIK

OC
OX

CoOX

AuorpamMma.

1.5.2 Bip emmemai TOIKBIHIBIK
TEHJEY JKOHE OHBIH IICIIIMI.
TonkeiHOBIK caH. Da3aiblK KOHE
TOIITBIK KBUTTAMIBIKTAP.
Cepnimai opTanapAarsl
TOJIKBIHJIAP. Ceprimui
TONKBIHAAPABIH ~ DHEPreTHKAIBIK
curarraMasnapsl, Y MOB BEKTOPBI.
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1.5.3  DnekTpoMarHuTTIK  epic
YIiH TOJIKBIH/IBIK TEHAEY.
DNEeKTPOMarHUTTIK TOJIKBIH
KacueTrrepi.  DIEKTPOMAarHUTTIK
SHEPTUsl aFbIHBIHBIH THIFBI3/IBIFBL.
[ToiHTHHT BekTOpHL. JIUTOBIIH
CoyJie IIbIFapyBhl.

1.5.4 JKapblk — >MEeKTpOMarHUTTIK
TOJIKbIH. JKapbIK TOJNKBIHIAPBIHBIH
KacuerrTepi, TOJIKBIHIAP/IbIH
Koceuty 3ddekrici. JKaphIKTHIH
3aTIeH aceprecyi.

12

1.6 KpantrThiKk ¢u3uka, arom
SIAPOCHIHBIH (PU3MKACHI

1.6.1 DIEKTPOMArHUTTIK COyJie
IIBIFAPYABIH KBAaHTTHIK TaOWFATHI.
Kby bk cayne
mbIFapy. AOCOIOT Kapa JIeHEeHIH
CoyJie IIbIFapybIHBIH Mocelesepi.
KBantThIK THMOTE3a KoHEe [lmaHk
dhopmynacel. dotoHmap.
doTordexT. Komnron
s dexrici. DNEeKTPOMArHUTTIK
coyJe HIBIFAPY ABIH
KOPITyCKYJIaJIbIK- TOJIKBIHIBIK
Ty amu3Mi.

13

1.6.2 3aTThIH KOPIYyCKYJaJIbIK —
TONKBIH/IBIK Ty aJTH3Mi. I
Bpoiinbain TUIOTE3aChl.
MukpoOeneKkTepaiH TOTKbIHABIK
KacuerTepi xkoHe [eif3eHOeprTiH
aHBIKTAJIMAFaHIBIKTaP KaTBICHL.
AHBIKTJIMaFaHIBIKTAD KATHICHl —




Beaimaepain (TakbIpbINTAPABIH)
aTaybl

CabaxkrapabIH TYpJiepi 0olibIHIIA eHOeK
CHIBIM/IBLIBIFBI, CAF.

Ho-
pic-
TEp

JIBIK

ITIpakTuka-

3ept
XaHa-
JIBIK

OC
OX

CoOX

KBaHTTBIK MeXaHHMKaHBIH ipreni
MPUHLIMIIL.

1.6.3 KBaHTTBIK Kyiiep.
TonKbIHABIK (QYHKIMS KOHE OHBIH
CTATHCTUKAJIBIK MarbIHACHI.
penunrepain TEHJCYI.
KBaHTTBIK caHjap. [Taymn
TIPUHIIMIIL.

1.6.4 KBaHTTBIK  3JIEKTPOHUKA
AJEMEHTTEPl. DIEKTPOMAATHUTTIK
coyJenepain 3aTeH e3apa
OpeKeTTecyiHiH Teopusichl. TOChIH
XKOHE MOKOYp cCoyle MIBIFapy.
Jlazep (bU3MKaCHIHBIH
aneMeHTTepi. TeMmeHri emmemIi
Kyhenep.KBaHTTBIK 3JIEKTpOHHKA
KOJIIaHBICHI.
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1.6.5 Karts JIeHeNepIeri
JNEeKTPOHAAp JkoHe (hoHOHIAp.
Kpucrangapnarsl

ANEKTPOHAAPABIH TYPaKThI
KyHiepi. Kpucrannapnars
ANEKTPOHAAPABIH HHEPTeTHKAIBIK
CIEKTPIHIH ayMaKThIK KYPBUIBIMBIL.
@depMu  AeHreii.  OTKi3rimTep,
[Iaae TKI3TimTep KOHE
TUDIIEKTPUKTED. MeTtangapabig
INEKTP OTKI3TIIITIr1 (epkiH
ANEKTPOHAAp MOJeNbi). ACKBIH
OTKI3TIIITIK KYOBUIBICHI.
[anaeTkizrimrepae TOK
TachIMaJIAAyIIbLIap.

15

1.6.6 Atom  sAnmpocel. AToMm
SIIPOJIAPBIHBIH KYOBLIBICHL.
baitnaneic sHeprusicel. AAponbIK
Kymrep. Sapo monenbaepi. Atom
STPOJIAPBIHBIH paanoaKTUBTI
TYpJICHYJIEPI.

bapJabirer:

30

15

15

60

60




IIpakTHKAJBIK (CEMHUHAPJIBIK) ca0aKTapAbIH Ti3iMi

1 MatepusiiblK HYKTeHIH KO3FaJIbICHIHBIH, KHHEMAaTHUKAJIBIK CUIIATTaMaCHhl.

2.KatrThl AcHEHIH aifHaIMasIbl KO3FaJIbICBIHBIH KHHEMATHKAJIBIK CUITATTaMacCHI.

3.JlunamukaHblH HeETi3r1 ecebi. lnrepiameni >koHe alWHBIMAJbl KO3FaJIbICTBIH
JUHAMHUKACBIHBIH 3aHAapel. UMmmynbe. Umnynbe MmomenTi. Kym MmomenTi. Mueprius
MOMEHTI.

4. MexaHuKaJIbIK )KYMBIC KOHE dHEprus. MexaHnKaqarsl CaKTady 3aHIaphl.

5. CratuctukanblK yJectipyiep. beslliekTiH opTamia KHHETHKAIbIK
SHEPTHUSICHI.

6.TepmoiMHAMUKaHbIH OipiHILI KoHE eKiHm Oactamacel. DHTponus. KapHo
k. JKeuty mammnanapeiabig [TOK — 1.

7. DIEeKTpOCTaTUKAJBIK Opic, opic KepHeyiri E MeH ¢ moTeHIIUaIbIH ecenTey.
DJIEKTPOCTATUKAJIBIK OPICTIH SHPTUSICHI.

8. DnekTp ToFbl. TypakThl TOK 3aHAAPHI.

9. MarnautTik epic. Marauttik uHAyKuus. buo — CaBap — Jlammac 3aHBbI.
Cyniepriosuiust npuHnumi. TOK TeH 3apsjarairaH OeJeKKe MarHUTTIK OpICTIH

acepi.
10. MarnuTtcraTuka TeopeManapbl. MarHuTTIK Ti30eKTep. DIEKTPOMArHUTTIK
uHAYKIus  KyOwuieichl. ®apaneit — MakceBemm  3aHpl.  O341K  MHIYKIUSL.

MHyKTUBTIK. MarHuTTIK 6pic S3HEPUSACHI.

11. Epkin rapmonukanslk tepOenicrep. Tepoenictep tenaeyi. Ocuuisitopaap.
["apMoHUKaNBIK TEPOETICTEP IHEPTUSICHI.

12.  Cepmimai 3K9HE D3JEKTPOMArHUTTIK  TOJIKbIHAAP. TONKBbIHIAPIBIH
JHEPIUsChl. YMOB BEKTOPbI, [IOMHTUHT BEKTOPBI.

13. CoyneHiH KBaHTTHIK Kacuerrepl. JKbUIyJblK coyne wibiFapy. I[lmaHk
runote3acel MeH popmynacsl. @oronnap. KapblK KBaHTTapbIHBIH HMITYJIbCIMMEH
DHEPIHUSACHI.

14 . ®oTtorddext xone Komnron addexrici.

15. MuxkpobemnmekTepaiH TOIKbIHABIK KacueTi. Jle boinb rumore3ackl MeH
dbopmyachi.

3epTxaHajbIK ca0aKTapAbIH Ti3iMi.

I.Ne 5 3epTxaHaibIK KYMBIC

MackBeu1 MasTHUTIHIH WHEPIUS MOMEHTIH aHbIKTay
2.Nel8 3eprxaHalbIK )KYMBIC

AyaHbIH aIn00aTThIK KOPCETKIIIIH aHbIKTAY.
3.Ne42-3epTxaHanbIK KYMBIC

DNEeKTPOCTATUKANIBIK OpICTI 3epTTey

4 Ne39-3epTXaHaNIBIK KYMBIC

Kanneuiama OM 3aHbIH YHpEHY.
5.Ne48-3epTxaHabIK KYMBIC

XKepnaiH MarHUTTIK UHIYKIUSACBIHBIH TOPU30HTAN KYPACTHIPYIIBICHIH OJIIIECY.
6.Ne 72 3epTxaHaibIK KYMbIC



HproTOH cakuHanapbl KOMETIMEH JIMH3aHbIH KUCBIKTBIK PaJINyChIH aHBIKTAY.
7.Ne 64 3epTXxaHaJbIK )KYMBIC

®DOTO3JIEMEHTTIH CUNTATTaMAJIAPBIH 3€PTTEY

8.Ne 102 3epTxaHaNBIK )KYMBIC

Credan-bosbliMaH TYpaKThICHIH aHBIKTAY

COXK apHanraH 0aKkbLIay )KYMbICTAPBIHBIH TAKbIPbIObI

1 MatepusiiblK HYKTEHIH KO3FaJIbICHIHBIH, KHUHEMAaTUKAJIBIK CUIIATTAMACHI.

2.KatrThl JeHEHIH aifHaIMaibl KO3FaIbIChIHBIH KHHEMATHKAJIBIK CUITATTaMaCHhI.

3.JlunamukaHblH HeEri3ri ecebil. lirepiameni xoHe aWHBIMAJbl KO3FaJIbICTHIH
JMHAMHUKACBIHBIH 3aHAapbl. Umnynbe. Umnynbc momenTi. Ky momenTi. Mneprus
MOMEHTI.

4. MexaHUKAaJIbIK AKYMBIC XKoHE dHeprusi. MexaHuKaaarsl CakTalny 3aHIaphl.

5. Craructukanblk  ylecrtipyiep. besnekTiH oprama  KHHETHUKAJIBIK
DHEPTHUACHI.

6.TepmonnHaMuKaHbIH OipiHIII KOHE eKiHm Oactamacel. DHTponus. KapHo
k. XKeury MamuHanapseiabH [TOK — 1.

7. DNEeKTPOCTATUKANIBIK OpIC, OpiC KepHEeyiri E MeH (¢ MOTeHIaIbIH ecenTey.
DNEKTPOCTATUKANIBIK ©PICTIH SHPTUSACHI.

8. DnekTp TOFbl. TypakTsl TOK 3aHIAPHI.

9. Marnuttik epic. Maruutrik uHaykuus. buo — Caap — Jlammac 3aHbl.
Cynepniozuiusi npuHuuni. TOK meH 3apsjarainraH OeJlIeKKe MarHUTTIK OpICTIH

acepi.
10. MarnuTtcraTtuka TeopeManapbl. MarHuTTIK Ti30€KTep. DIEKTPOMArHUTTIK
uHAyKIus  KyObuieichl. ®apaneit — MakcBemm  3aHpl.  O341K  MHIYKIUSL.

NHIyKTUBTIK. MarHuTTiK ©pic SHEPHUSCHI.

11. Epkin rapmonukaislk Tepoenicrep. Tepoenictep Tenaeyi. Ocumustopiap.
["apMoHUKANBIK TEPOETICTEP IHEPTUICHI.

12. Cepmimai  KoHE OJEKTPOMATHHUTTIK  TOJKBIHAAp. T OJIKBIHIAPIBIH
DHEPrUsACHl. Y MOB BEKTOPbI, [[OMHTHHT BEKTOPBL.

13. CoyneHiH KBaHTTHIK Kacuertepl. JKbUIynbIK coyne mibiFapy. I[lmank
runote3acsl MeH dopmynacel. @oTonmap. JKapblk KBaHTTAPBIHBIH WMITYIHCIMMEH
DHEPTHUSACHI.

14 .®otorddexT xone Komnron addexrici.

15. MuxkpoOemnmekTepaiH TOAKbIHABIK KacueTi. Jle boilib rumore3acbl MeH
dbopmyachl.

Cryaenrtrepain OiiMin 0arasay OeJrisepi

[Ton OolibIHIIIA eMTHUXaH Oarachl MEXENK Oakpliay OOWBIHINA YJTepIMHIH
OapbIHINA YIKEH KepceTylepiHiH (60% neliH) »oHe KOPBITBIHABI aTTECTAIUSHBIH
(emtuxannbiH) (40% neliH) KOCBIHABICHI PETIHIE aHBIKTATAAbl KOHE KecTere
corikec 100% nmeiiHri MOHI Kypaibl.



IIoH OoMibIHIIIA TanICBIPMAJIAPABI OPBIHAAY KOHE TAIICBIPY KecTeci

bakpiiay TarncbeipMaHbIH ¥ ChIHBLIATHIH Opsbinaay bakpinay | Tamcel
TYpi MakcaThbl JKOHE | omeduer ¥3aKTbUIBI- | TYpi py
Ma3MYHBI FBI Mep3i-
Mi
[TpakTHUKaIBIK «MexaHuka [6,0eT. 5-15], | 2-6aitnanpic | ArpIMaa 1-4 5
ecenTepiH Oemimi [8,0eT. 30 — 54], | caraTTap FBI amnTa
HIBIFapy OoiipIHIIIA [224-236  Oert],
TEPEHJIETIMN OKY | JIeKIHsLIap
KOHCHEKTIC1
3epTXaHajbIK «MexaHuka» [6,0eT. 5-15], | 2-6aitnansic | AreiMma | 2,5amra | 10
YKYMBICTApIbI Oemimi [8,0eT. 30 — 54], | caraTTap FBI
Kopray 5,18 OolibIHIIA [224-236  Oer],
TEPEHJIETIMN OKY | JIeKIHsIap
KOHCHEKTIC1
[TpakTHUKaIBIK «MexaHukay [6,0eT. 5-15], | 2-6aitnanbic | AreiMma | 5-7 5
ecenTepin Oemimi [8,0eT. 30 — 54], | caraTTap FBI amnTa
HIBIFapy OoiipIHIIIA [224-236  Oert],
TEPEHJIETIMN OKY | JIeKIHsLIap
KOHCHEKTIC1
3epTxaHabIK Monexyna [6,0eT. 5-15], | 3-6aitnanbic | AreiMaa | 6,7 10
JKYMBICTAp/IbI JBIK, TEPMO [8,0eT. 30 — 54], | caraTTap FBI amnra
Kopray 42,39 TUHAMHUKAIBIK [224-236  OerT].
Dnektpocratuka | [77-94 Ger] [94-
Oemimi 108 oert] [8, Oer.
OoMBIHIIIA 91 — 94, 107-
TeperneTin oky | 111], nexuusnap
KOHCHEKTIC1
et | g, 515 |1 S AT
B JIBIK, TEPMO [8,0eT. 30 — 54,
’ [224-236  Oer].
JTUHAMHKAJIBIK [77-94 Ger] [94-
gﬁﬁiﬁ&mxa 108 Ger] [8, Ger.
o 91 — 94, 107-
Oomimi 111], nexuusiiap
OolibIHITIA ’ .
. KOHCIIEKTIC1
TEPEHJICTII OKY
[IpakTrkanbiK TypakThl TOK [142-162  Oer] | 3-6aitmanbic | AFpIMIA 8-11 5
ecenTepin ’KoHe Marnut [8, Oer.. 151 — | cararTap FBI anTa
HIBIFapy epici 163] [167-192
Oeimi oer], mekmusuIap
OolipIHITIA KOHCITEKTIC1
TEPECHJIETIIT OKY
3epTXaHajbIK TypaxkTbl TOK [142-162  Oer] | 1-6aitmanbic | AFpIMIa 9,11 5
JKYMBICTapIbI ’KoHe Marnut [8, Get.. 151 — | cararTap FBI anTa
Kopray41,48 epici 163] [167-192
Oeimi oer], mekmusuIap
OolBIHITIA KOHCITEKTIC1




TEPEHJICTII OKY

[IpakTrkambiK TypakThl TOK [142-162  Oer] | 3-Oaitmanbic | AFpIMIa 12,13
ecenTepin »KoHe MarHut [8, Oer.. 151 — | cararTap FBI amnTa
HIBIFapy epici 163] [167-192

Oorimi 0eT|, aexumsIap

OOWbIHIIIA KOHCTIEKTIC1

TEePEHETII OKY
3epTXaHajbIK Orntuka xoHe [142-162  ©Oert] | 3-Oaitnansic | AreiMpa | 13,14
JKYMBICTapIbI KBaHTTBIK [8, Oer.. 151 — | cararTap - FbI anra
Kopray 66,64 duszuka 163] [167-192

ATOM SApPOCHI 0eT|, aexuusIap

HKOHE DIIEMEHTAp | KOHCIIEKTICl

OeJeKTep

OeiMi

OolbIHIIIA

TEPEHACTII OKY
ArtTecT. Onruka xoHe [142-162  ©Oet] | 1-6aitmanbic | Apaneik | 14 anTa
MoayJib Ne 2 KBaHTTBIK [8, Ger.. 151 — | cararTap

¢buzuka 163] [167-192

ATOM SIpOCHI Oer], nmekuusiap

KOHE KOHCIIEKTIC1

DJIEMEHTap

OeJexTep

OeiMi

OoMbIHIIIA

TEPEHAETII OKY

[Ton o 40

Her13ri xoHe

MaTeprajbIHbIH Ceccus
EmTuxan MEHIepLTy KOCHIMIITA 2 caratTap Koper KE3eHIH

eHreiiiH 9I{€6I/I€T‘T%H ‘ TBIHAbI e

JKAJIBI Ti3iM1

TEeKCepy

Bapibirsl 100

CasicaTsl ’KoHe mpoueaypaJjgapbl

«Du3nKa» MoHIH OKY KE31H/e KeJIeCl epexenepal cakTay/ bl ©TIHEMI3:
1 Cabakka kenrikmnei Kemyml.

2 Jlonenmi ceberici3 cabak Oocatmay/ibl, aybIpraH jKar/1aiiia aHbIKTaMa, aj
0acka >karJaiinapa TYCIHIKTEME XaT YChIHYIbI.
3 CTyaeHTTiH MIHJETIHE OapibIK cabakTapra KaTbICy Kipel.
4 Oky npoIeCiHIH KYHTI30€iK )KOoCIapbhiHa COlKec OaKbLIayIbIH OapJIbIK
TYpJEPiH TarchIpy.

5 XKibepisireH NMpakTUKAJIBIK JKOHE 3€pTXaHAJIBIK Ca0aKTap OKBITYIIbI

OeJriiereH yakpITTa KaiTa Tarnceipy.
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