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IIporpamMmMa BCTYNHMTEIBLHOIO IK3aMEHA
JJISl MOCTYNAIOIIUX B TOKTOPAHTYPY
HA rpyniy o0pa3oBareibHbIX IPOrPaMM
D099 — «JHepreTnka U 3JIEeKTPOTEXHUKA)

I. O0mue moJ1oxKeHNs

1. Ilporpamma coctaBieHa B coorBeTcTBUM C I[lpukazom MuHnuctpa
oOpaszoBanus 1 Hayku PecriyOnuku Kazaxcran ot 31 okTs16ps 2018 roma Ne 600 «O06
yTBEPKJIeHUH THUIIOBBIX ITpaBUII TpUeMa Ha 00y4eHUE B OpraHu3aluy 00pa3oBaHus,
peanusyronie o0pa3oBaTelbHbIE MPOrpaMMbl BBICHIETO M IOCIEBY30BCKOTO
oOpazoBaHus» (aynee — TUNOBbIE TpaBUIa).

2. BeTynurenbHBIN 3K3aMEH B JIOKTOPAHTYPY COCTOMT M3 coOeceloBaHus,
HAIMCaHUs 3CCE U K3aMEHa Mo NpoduiIio rpymibl 00pa3oBaTesIbHbIX MPOTPAMM.

biok banmner
1. CobecenoBanue 30
2. Occe 20
3. DK3aMeH Mo NpoGUIIIO TPYIIIEI 50
o0pa3oBaTebHON MPOTPaMMBI
Bcero/mpoxonnoit 100/75

3. IIponomKUTEIbHOCTh BCTYNUTENBHOIO 3K3aMeHa - 3 yaca 10 MuHyT, B
TEUYEHHE KOTOPBIX TOCTYIMAIOUIMA TMHUIIET 3CCE, OTBEYAET Ha JIIEKTPOHHBIN
sk3amMeHalmoHHbl  Omier. CobecenoBaHue MPOBOAMTCA Ha ©0a3e By3a [0
BCTYIIUTEILHOIO SK3aMEHA.

I1. IlopsiioK NMpoBeAeHUA BCTYNMTEIBHOI0 IK3aMeHa

1. [TocTynmarorue B JOKTOPAHTYPY Ha TPYMIy 00pa30BaTeIbHBIX MPOTPaMM
D099 — «OHepreTrka u 37IEKTPOTEXHUKAY MUIITYT MPOOJIEMHOE / TEeMaTHIeCKOe CCe.
O06bem 3cce — He meHee 250 cIoB.

[lenp 3cce — oOmpeAeNnTh YPOBEHb AHAIUTHUYECKUX U TBOPUYECKUX
CIIOCOOHOCTEM, BRIPAYKEHHBIX B YMEHUU BBICTPAaUBaTh COOCTBEHHYIO apTyMEHTAIIUIO
Ha OCHOBE TEOPETUUYECKUX 3HAHUM, COLIMATIBHOTO U JIMYHOTO OIbITA.

Bunsl acce:

— MOTHBAllUOHHOE 3CCE€ C PACKPBITHEM MOOYIUTEIbHBIX MOTHBOB K
UCCIIE0BATEIbCKOU IESITENbHOCTH;

— HAy4YHO-aHAJIUTHUYECKOE HACcce C OOOCHOBAaHMEM aKTyaJbHOCTH U
METO/I0JIOTHUHU TJIAHUPYEMOTO UCCIICI0OBAHUS;



— MPOOJIEMHOE/TEMATHUECKOE 3CCE, OTPAKAIONIEEe PA3THYHBIE ACIICKTHI
HAy4YHOT'O 3HAHUS B MPEJAMETHOMN 00JacTH.

2. DNEeKTPOHHBIN SK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 3 BOIPOCOB.

Tembl 111 MOATOTOBKHU K IK3aMeHY M0 NMPOoQ U0 rPpynibl
o0pa3oBarTe/ibHOI MPOrPaMMBbI:

I[HCHI/IH.]'II/IH& ((3J1€KTpPI‘I€CKPI€ CEeTH U CUCTECMbI»

Tema: OcHoBHBIE CBeACHHS 00 DJIEKTPOIHEPIETUUECKUX CHCTEMax U
AMEKTPUUYECKUX CETAX MOATEMBI: DIEKTPOIHEPreTUYECKHE CUCTEMBI. (OCHOBHBIE
NOHATHUSA U onpeaesieHns. OCHOBHBIE CBEACHMS O Pa3BUTUH 3HeprocucteM. O01mas
XapaKTepUCTUKa ANeKTpuueckux cerei. Knaccudukanus snekrpuyeckux ceren.
OCHOBHBIE CBEICHUS O PA3BUTHH DJIEKTPUUECKHUX CETEN SJHEPTOCUCTEM.

Tema: KoHCTpyKTHBHOE UCIIOJIHEHHUE U YCIOBUSL pa0OThI BO3AYLIHBIX JTUHUN
AIIEKTPUYECKUX CETEN

noomemsi: OCHOBHBIE cBefieHUs. O0Ias XxapaKTepUCTUKA BO3YIIHBIX JIMHHUH
1 OCHOBHBIE 37eMeHThl. OnOpbl BO3AYIIHBIX JTUHUN. [IpoBO/Ia BO3IYIIHBIX JIMHUM.
I'po3o3amuTHbie TpoCchl. M30m8TOpBl BO3AYILIHBIX JIMHUK. JIMHEWHas apmarypa.
Kparkue cBeneHus 1o 3KCIulyarainuy BO3AYIIHbIX JIMHUN.

Tema: KaGenbHbIe TUHUM JICKTPOIIEPEIAUH.

noomemsi: OCHOBHblE cBeleHUA. KOHCTpyKUMHM KaOelbHBIX JIMHUM.
MapkupoBka  kaOeneil. I[lpoknanka  kaOenabHbIX  JUHUKA.  TOKOMPOBOIBI,
IIMHOIIPOBO/IbI U BHYTPEHHUE MPOBOJIKHU.

Tema: JIunus snexkrponepenayn Kak 3JIEMEHT dJIEKTPUUECKOU CETH

noomemsi: OcCHOBHbIE cBefeHHUs. [loroHHble mapameTpbl BO3AYIIHBIX U
KaOeNbHBIX JIMHUW TIepeMeHHoro Toka. OpHouenHas TpaHCIIOHUPOBAHHAS
BO3AYIIHAS JIMHUSA C HepacleruiéHHoW ¢a3oi. JIMHUS »slieKTpornepenayu co
CTaJbHbIMU TpoBogaMu. ONHOLIENHAs TPAHCIOHUPOBAHHAS BO3AYILIHAS JUHUA C
pacuieriéHHon  (azoil. JIByxmemHas TpaHCIOHHPOBAHHAS BO3AYILIHAS JIUHUA.
Kabenbuple nmuauM. CXeMBbl 3aMelIeHUs JIMHUK dJeKTpornepenaadn. PexxumHbIe
XapakTEepUCTUKU JIMHUHM. BekTOopHbIE JaHarpaMMbl TOKOB U HANPSIKEHUM.
OnpeneneHue mapamMeTpoB YCTAHOBUBLIETOCS pexuMa JuHUU. Pacué€r pexuma
JIMHUM MO 3aJJaHHBIM TapaMeTpaM Ha €€ MPUEMHOM KOHIIE. Pacuér pexxuma nuHun
10 33JaHHBIM MapameTpaM Ha e€ IepefarolmeM KoHue. J(marpaMmbl MOITHOCTEN.
BnusiHne COOTHOLIEHWMH MEXAY MNapaMeTpaMy CXEMbl 3aMEIICHUs JIMHUU Ha
napameTpel €€ pexuMma. BilMsiHHE€ COOTHOIIEHWS AKTUBHOTO W HWHIYKTHUBHOIO
COIIPOTUBIICHUM. BiinsiHue 3apsTHON MOIITHOCTH

Tema: [IpyuHIMIBI TPOEKTUPOBAHUS MIEKTPUUECKUX CETEM.

noarembl: PazpaboTka 6aiaHCOB MOIIHOCTEW TIPH MPOEKTUPOBaHUH. Bb1OOp
HOMHHAJIBHOTOHAIPSIKEHUST dJIEKTpUYeckux ceteil. Pa3paboTka pamrioHanbHON
KOH(UTYpAIUU AIIEKTPUUECKUX ceTeil. BbIOOp cedeHuil IMHUI 3IeKTporepeaayn.
[Ipuniunel  BeIOOpa ce4YeHHW MPOBOAOB M Kabenmed. Brpibop ceueHuid 110
HKOHOMUYECKOMY KpUTEPHIO. BEIOOP ceueHuii Mo KpUTEPUIO KauecTBa.



I[ncmm.]mna «3.11eKTpnqec1me CTaHIIMHA U MOACTAHIIUN»

Tema: CoBpeMEHHBIE U NTEPCIIEKTUBHBIE HCTOUHUKH JIEKTPOIHEPTUU

noomemsi: OCHOBHBIE TOHATHS W omnpeaeineHus. OOuias XapakTepucTUKa
VMCTOYHHKOB JJIEKTPOIHEPTUH. Bubl, Ha3HAUEHUS, BO3AEHCTBUS HA OKPYKAOIIYIO
cpeny I'DC, TADC, TOC. Bo300HOBIsieMble WMCTOYHUKH DHEPTUH, BU/IBI,
Ha3HAYEHUs, YCJIOBHUS MCHOJb30BaHUA. [paduku HArpy3ku SHEPrOCHUCTEMBI:
3aMOJIHEHHE CYyTOYHOTO rpaduka HArpy3Ku. DIEKTPONPUEMHUKU U UX KaTETOPHUHU.

Tema: Dnekrpuyeckue CXeMbl M DIIEKTPOOOOPYIOBAHUE DJIEKTPUUECKUX
CTaHIMU

noomemul.: DnexTpuiecKre CXEMBI AIIEKTPUUYECKUX CTaHLUI;
ANIEKTPOOOOPYIOBAHUE 3JIEKTPOCTAHIMI; COOCTBEHHBIE HYKIbl M HMX CXEMBI;
pacnpeenuTeNbHbIe YCTPOUCTBA U UX CXEMBbI; BEIOOP TpaHC(HOPMATOPOB CBSI3U U
TpaHcOpMaTopoB  COOCTBEHHBIX  HYKJ HA  JJIIEKTPUUYECKUX  CTAHIIMSX.
KoMmMmyTannoHHble anmaparbl: BHABI O0O3HAYEHUSI HAa CXEME, Ha3HauyeHUe.
KomnuiekTHbIE paclpenenuTenbHble yCTPOMCTBA HanpsbkeHueM Bbaime 6-10 kB.
CxeMbl pacripefeuTeNbHbIX yeTpoicTB (PY), 00macTs X NpUMEHEHUSs, 3aKPhIThIC
1 OTKpbIThIE PY; koHCTpyKTHBHOE BhINONHEHKE PY. Komnonoska OPY noacranumii.
Cxembl COEIMHEHHUS pacHpelenuTeNbHbix ycTpoictB BH: Buael, oOmactb
puMeHeHUs. KOMIUIEKCHBIE paciipeieINTENbHbIE YCTPOMCTBA U OACTaHINU: 3PY,
KPY, KPYH, KTIIb, KPYD. IIpoeKkTupoBaHHE >JIEKTPUUYECKUX CBSI3EH MEKIY
CHJIOBBIMU TpaHC(POpMaToOpaMu U pacpeeIUTEIbHBIMU YCTPOUCTBAMHU.

Tema: CunoBoe 000pyI0BaHNE ANEKTPOCTAHIIHIMA

noomemul: DNEKTPUYECKHE CTAHLUMU: Ha3HAuY€HUE, BHUABI OCOOCHHOCTH,
TEHJCHIIUMA DPAa3BUTHUS, BO3JACHCTBUS Ha OKpyXkaromyio cpexy. OcoOeHHOCTH
TEXHOJOTMYECKHX cXeM. C(CXeMbl »JJIEKTPUYECKUMX CTaHUMH M TOACTAaHUUH.
['a3oTypOuHHBIE cTaHUUU. JlU3enab-reHeparopHble yCTaHOBKH. CHHXpPOHHBIE
IeHEepaTopbl, = CHHXPOHHBIE  KOMIIEHCATOPbI,  CHJIOBbIE  TpaHC(OPMATOPHI:
KOHCTPYKTUBHBIE OCOOEHHOCTH, PEXKHUM padOThl, YINpaBICHUE HOPMaJIbHBIM
PEKUMOM.

Tema: 3azemuisitoniue ycTpoucTBa U MOJTHUE3AIINTA

noomemsi: HazHaueHwe 3a3eMJICHUS; 3a3eMISIIONIME  YCTPOWCTBA U
3a3€MJINTEIN; KOHTYpP 3a3€MJIEHUS; CONPOTUBJIECHUE 3a3€MJICHUS; CONPOTHUBICHUE
I'PyHTa; COIPOTHUBIICHHE DPACTEKAHUIO BEPTUKAJIBHOIO 3JIEKTPOAA; TEPMUYECKAs
CTOMKOCTh 3a3€MJLIOIIMX IIPOBOJAHHUKOB; 3a3€MJICHUE DJIEKTPUYECKUX CETEH.
3azeMJISOLIME YCTPOKWCTBA U MOJIHUE3amuTa. Ha3HaueHue, KOHCTpyKIHs, YCIOBHS
BbIOOpa. Hanmpspkenue mrara. Hanpspkenune mpukocHoBeHus. TpeboBanus [1YD k
KOHCTPYKLIMH  3a3eMiisiroliero  ycrpoiicrBa.  Monnuesammra OPY  Ha
AIIEKTPOCTAHLMAX M TMOACTAHIMUAX. KOMIIOHOBKAa YyCTPOMCTB MOJHHE3ALIUTHI Ha
noacTaHuMy. BapuanTtel  pasMmemieHuss  MONHMEOTBOAOB. (CoennHeHue C
3a3eMJIgoIUM ycTpoiicTBoM. TpeboBanus IV k MonHue3anuTe MoACTaHIUH.

JAucHumInHa «JIeKTPpUYecKue MAIIMHbD)



Tema: Tpanchopmaropsl

noomemsi: OOmMe cBeneHuss O TpaHchopMaTopax. DIIEKTPOMArHUTHHIC
MPOILECCHI B TPAaHC(POPMATOPE MTPH XOTOCTOM XOJI€. DINEKTPOMATHUTHBIE ITPOLIECCHI B
TpaHcopmarope Tpu  Harpyske. Tpanchopmanus  TpexdasHbIX  TOKOB.
Onpenenenue mapaMeTpoB M 1oTepb TpaHcdopmaropa. PerymupoBanue
HarpspKeHus Tpanchopmaropa.

Tema: ABToTpanchopmaropbl

noomemsi:  DNEKTPOMAarHUTHBIE TIPOLIECCHl B  aBTOTpaHcopmaTopax.
Oo6nacTu npUMEeHEHHUsI 1 0COOEHHOCTH KCILTyaTalli aBTOTPAHC(HOPMATOPOB.

Tema: IlapannenbHoe BKIIOYEHHE TpaHC(HOPMATOPOB

noomemsi: llpuMeHEeHHE TMapajuIebHOTO BKJIIOYEHHS] TpaHC(OpPMATOpOB.
VYcrnoBus — BKIIOYEHHUST — TpaHCPOpPMATOPOB  HA  MapajulelibHyl0  paboTy.
VYpaBHUTENBHBIC TOKK TIPH HEOAMHAKOBBIX KOd(hpumrenTax Tpanchopmarmm.

Tema: CUHXPOHHBIE U ACHHXPOHHBIE MAIITMHbI

noomemsi: OOLMME CBEAEHUS 00 CUHXPOHHBIX W ACHHXPOHHBIX MallMHAX.
Ha3znauenne u oOmacTh NpPUMEHEHUS CHHXPOHHBIX W ACHHXPOHHBIX MAIWH.
KoHcTpyKimst acCHHXPOHHBIX MaIlIMH ¢ KOPOTKO3aMKHYTBIM poTOopoM. KoHCcTpykius
ACHHXPOHHBIX JBHUTaTeNiel ¢ a3HbIM POTOPOM.

I[chmumna «3.11e1ch1/lt1ec1me almnapaTbl BLICOKOI'0 HAIIPHAKCHU

Tema: OOmue cBeneHust o0 srekTpuyeckux ammaparax. Knaccuduxarms
ANEKTPUYECKUX alIlapaToB.

noomemsi: OCHOBHBIE TpeOOBaHUSA, NPEIBSIBISEMbIE K AIICKTPUUECKUM
anmaparam. IlapameTppl W XapakTEpUCTUKU  DJIEKTPUYECKUX  alIlaparos,
penonpenessonue ux BeIOOp W mpuMeHeHne. HomuHaidbHBIE MapaMeTphl |
pexxuMbl paboThl. [TapameTpsl, XapakTepHU3yOIIMe HaJeKHOCTh padOTHI AlIapaToB.

Tema: OOmue 3aKOHOMEPHOCTH AJI ONPENENEHUs 3IEKTPOAMHAMUYECKHUX
CHII.

MOATEMbI: DJIEKTPOANHAMUYECKNE YCUIIUSA B BUTKAX U KaTyIlIKax armnaparos.
DNEeKTPOAMHAMUYECKHUE YCUITUSL MEKY IIPOBOJIHUKOM C TOKOM U (peppOMarHuTHOM
Maccou. DIIEKTPOAMHAMHYECKHE YCWIHS B MPOBOJHHUKAX NEPEMEHHOTO CEUCHHS.
DNeKTpoANHAMUYECKask CTOMKOCTD AIEKTPUUYECKUX allaparoB

Tema: Harpes 35eKTpuyeCcKUX amnmnaparos.

noomemvl: Buapl KOHTAaKTHBIX cOeAWHEHMM. Termoornada OT HarpeThix
4yacTeu amnmapara IyTeM TEIUIONPOBOJIHOCTH, KOHBEKIIMU U TEIJIOBOIO HU3Iy4YECHUS.
KoMMyTanMoHHBIT ¥ MEXaHMYECKHUH HW3HOC KOHTakToB. JlpebGesr (BuOparius)
KOHTAKTOB M CIIOCOOBI OOPHOBI C HUM.

Tema: Dnexrpuueckas ayra.

NMOATEeMbI: DJIEKTpUYeCcKas Jyra. OJEKTpUYeCKass Jayra — MPUYUHBL
BO3HUKHOBEHUS, YCJOBHUS TalllEHWs IOYTH MOCTOSHHOIO M IEPEMEHHOIO TOKa.
JyroracurenpHble YCTPOMCTBA M  HCKpPOTacCUTENIbHBIE LEenu. TepmMuyeckas
CTOMKOCTB JJIEKTPUYECKHX aIlllapaToB.

Tema: KomMyTanlmoOHHBIE arraparsl.



noomemul: ABTOMaTh4yeckue BbIKIIOUaTenu. [lmaBkue mpegoxpaHUTENu.
Ha3nauenue, KOHCTPYKUMH W  TpeOOBaHUS, TNPEIAbSBISIEMble K  HUM.
BricokoBonbTHBIE anekTpuueckue ammapartsl. Kmaccupukauusa. Pazbenunutenu,
OTHEJIUTENN, KOPOTKO3aMbIKAaTEIW: Ha3HAu€HHE, TpeOOBaHUsA, OCHOBHBIE
napameTpbl, yCTPOMCTBO, YCIOBHS BbIOOpA.

Tema: TokoorpaHHUYMBAIOLIME AIIIIAPATHI.

noomemsi: Pa3psaHUKA M OrpaHUYUTENM NEepeHanpsskeHui. PeakTopsl.
Hasnauenue, npuHuun aeicTBUsl, TpEOOBAHUS, YCTPOMCTBO, OCHOBHBIE MMAPAMETPHI
u xapakrepuctuku. Ilynatupyronue peaxkropsl. HasHaueHue, KOHCTPYKIUW,
OCHOBHBIE ITapaMeTpBbl, IPUHIUII JCHCTBUS.

Tema: Vzmeputenbabie TpaHC(HOPMATOPHI.

noomemul: Tpancpopmaropbl TOka M HampspkeHue. HasHaueHuwe, BB,
TpeOOBaHMsI, YCTPOUCTBO, PEKUMBI PAaOOTHI. YCIIOBUS BHIOOpA.

JucnuniiuHa « TexHuKa BbICOKUX HANIPSKEHU I

Tema: OO1as xapakTepyucTUKa BHEIIHEW U30JIsIUUN

noomemsi:  OCOOEHHOCTM  BHEIIHEW  u3oimsauuu.  PerynupoBanue
AIEKTPUUECKUX TOJICH BHEIIHEN U30JSIUNUH. JIUDIIEKTPUKH ISl U30JISATOPOB.

Tema: KopoHHBIN pa3psia Ha JIMHUSX JIEKTpONepeaadn

noomemwvl: OOmUMe cpeaeHus. KopoHa Ha mpoBojgax MpU IOCTOSHHOM
HanpspbkeHusd. Kopona Ha mpoBoaax npu epeMeHHOM HalnpshKeHUU. PaciienieHHbie
nposoza. Ilorepu sHeprun Ha KOPOHY NPU NEPEMEHHOM HAIIPSIKEHUH.

Tema: N3osus BO3YIIHBIX JIMHUMN IEKTPOIEpEIAYU v
pacnpeneuTENbHBIX

noomemvl: OO0mMe cBeneHus. Pa3psiaHble XapaKTEepUCTUKU JUHEUHBIX M
anmapaTrHbIX H30JATOpOB. BriOop m3omaropoB ans qunuii U PY. Omnpenenenue
MHHUMAJIBHBIX W30JIIMOHHBIX PACCTOSIHUU Ha Oonopax. M30a1uoHHbIE pacCTOSIHUA
B PacCHpEIECIUTENIbHBIX YCTPOMCTBaX. OIEKTPUUYECKass MPOYHOCTh TBEPABIX
JURJIEKTPUKOB. TEMIoBoOM H ANEKTpHUUECKUN TPOOOIA.

Tema: OO1as xapakTepucTUKa BHYTPEHHEN U30ISIIIUN

noomemvt:  OCOOCHHOCTM  BHYTPEHHEW  M30yisIuu.  PerynupoBaHue
ANEKTPUUECKUX TOJIEH BO BHYTPEHHEU N3OSN,

Tema: 3amura OT OPSIMBIX yIapOB MOJTHUU

noomemuwi: OO0IINE CBEACHUS. 30HBI 3aIIUTHI MOJIHUEOTBOIOB. OCOOEHHOCTH
MOJTHUE3AIIUTHI BHICOKUX OOBEKTOB.

Tema: 3azemiieHus B 3JIEKTPUUECKUX YCTAHOBKAX BHICOKOTO HAIPSKEHUS

noomemwvl: OOmuUe cBeAcHUs. TpeOOBaHUS K 3a3eMIICHHUIO CTaHIHA M
MoACTaHIui. VMICKyCCTBEHHBIE 3a3€MJIMTENN CTAHIIMK U MTOACTaHIMU. MIMImynbcHbIE
XapakTEepPUCTUKU  3a3€MJIMTENICH  TPO303alUTHL.  3a3€MJICHHE  TPO303aIIHTHI
MO/ICTAHIIUH.

Jqucuumianna «PejieHas 3alIMTA U1 ABTOMATHKA)

Tema: OOmue cBeieHUS O PEJICHHON 3aIuTe



noomemsi: Ha3HaueHue peleHON 3amUTh. AHAIW3 TIOBPEKICHUN U
HEHOPMAJILHBIX PEKUMOB PAOOTHI DJEKTPOYCTAHOBOK M DIICKTPUUECKUX CETEH.
CriocoObI BKITIOUSHUS pesie U 1300paKeHUE CXeM 3alllUThI Ha YepTekax. McTounnku
MIATaHUA yCTpOoucTB P3.

Tema: Peme u aApyrue SIEKTPUUYECKHE amIaparbl, HWCIOJIb3yEMbIE B
ycrpoiictBax P3.

noomemut: OOIIUE TPUHIUIIBI BHITIOJIHEHUS PEJIE U WX OCHOBHBIC THIIHI.
Tpancdopmaropsl TOKa U HAMPSHKEHUSI, CXEMBI CBEJICHUSI.

Tema: MakcuMasnbHbIE TOKOBBIE 3aIIUTHI M TOKOBBIE OTCEUYKU

noomemsi: MakcumanabHasi TOKoBas 3ammurta. [IpuHIMn nedcTBus u
cenektuBHOCTE MT3. Bribop Toka cpabarbiBanus. BriOOp BBIIEPKKHA BPEMEHH.
Cxembr MT3. ComtacoBanue 3amut no uyBctBuTenbHOCTUA. Onienka MT3. Tokosas
orceuka. Haznauenue u npunuun aeiicteus TO. MruoBennsie TO Ha JNHHUSX C
OJJHOCTOPOHHUM mnuTaHueM. MrHoBeHHble TO Ha JUHUSIX C JBYCTOPOHHUM
nutanueM. TO c¢ Beaepkkoit BpemeHu. TO ¢ myckom (OJIOKHpPOBKOMH) TI0
HaIPSKEHUIO

Tema: Tuddepenuumanbuas, TUCTAaHIIMOHHAS U BBICOKOUACTOTHBIE 3aIUTHI
JIMHUA

noomemsl: HazHauenne W BuAbl IUPEepeHIMATBHON 3alUThl JIMHUU.
[TpononbHas auddepeHnmanbuas 3anmra JUHUNA. [IpuHIUN JEeHCTBUS 3allUTHI.
Omnpenenenue mnapamerpa cpabarbiBaHUs 3alIUTHl. BBINMONIHEHHE TPOAOIBLHOM
muddepeHnranbHOM 3auThI TMHUH U ee olieHka. [lonepeunas muddepennmanpuas
3amara  JuHud.  [IpuHoMnm — gelcTtBus  3amMThl. TOKOBass — momnepevyHas
muddepennnanpuas 3amura. Hampasinennass nonepeunas auddepeHmaibHas
3amuta. Orenka u 0071acTh MPUMEHEHHS 3alUThL. JIMCTaHITMOHHAS 3aIUTa JIMHUU.
Hasnauenue v mpuHIKII TeWCTBHS AUCTAaHITMOHHOW 3aIUThL. Brimonaenue u pabora
JIUCTAHIIMOHHON 3amuThl. OIleHKa JUCTAHIIMOHHOW 3amuThl. BhICOKOYaCTOTHBIE
3amuThl. Ha3zHaueHue W BHUABI BBICOKOUACTOTHBIX 3amuT. [IpuHinun peicTBus
HanpaBJIeHHON 3amuThl ¢ BU-O0mokupoBkoid. [IpuHUMIIBI BBINOJHEHUS U PaOOTHI
BBICOKOUACTOTHOM  yacth  3amuThl. OleHka W 00JacTH  MPUMEHEHUS
BBICOKOYACTOTHBIX 3aIIUT

Tema: 3amnura cumoBbIX TpaHCHOPMATOPOB

noomemsi: OCHOBHBIE BUJIbI TOBPEXKICHUI 1 aHOPMAJIBHBIX PEKUMOB PabOThI
TpanchopmaropoB. 3amura TpanchopmaropoB ot Mexaydasubix K3 B 00MoTKax u
Ha ux BbIBoAax. Buawl 3ammut. Toxu HeOanmanca B quddepeHnnanbHON 3ammTe
tpanchopmaropoB. Pacuer nuddepeHnnanbHOl 3amUTHl  TpaHC(HOPMATOPOB.
3amura TpancpopmaropoB oT BHemHuUX K3. 3ammra TpanchopMaTopoB OT
neperpy3ku. ['azoBas 3ammra TpanchopmatopoB. HazHaueHne v mpUHIAT TEUCTBUS
razoBoil 3amuThl. COBEPUICHCTBOBAaHME KOHCTPYKLIMH ra3oBoro peine. Cxema
3allUTHI IEXOBOTO TpaHchopmaropa

Tema: ABTOMAaTMYECKOE€ MOBTOPHOE BKJIIOUECHHE W  ABTOMATUYECKOE
BKJTFOUCHUE
pesepBa

noomemsl: Ha3zHaueHHe UM OCHOBHbIE TPEOOBAHUS, NPEIBSIBISEMbIE K
ycrpoiictBam AIIB. Knaccudukamus wu xapakrepuctuka yctpoictB AllB.



Yckopenune neiictBus peneitnoit 3amutel npu AIIB. [Ipunimn neiicTBUM U CXEMBI
AIIB nunaun. [Tpunnun aeiictBus u cxembl AIIB mmH. [TpuHiun 1ecTBUS U CXEMBbI
AIIB nBurareneii. BpiOop ycraBok ongHOkparHbix AlIB g nmHmid c
OQHOCTOPOHHMM nuTanueM. Haznauenue yctpoiicts ABP u ocHOBHBIE TpeOoBaHUS,
npeabsaBisieMble K HUM. [lpuHimun neiictBust u cxembl ABP Ha cexkiimoHHOM
BoIKTtOuarene. [lpunmun nevictBus u cxema ABP nuauun. [lpunnun neictus u
cxema ABP TpancdopmaropoB. Ocobennoctu BbinonHeHUuss ABP npu Hanmuuun
CUHXPOHHOW Harpy3ku beicTponerctyromue ABP.

Ilncumumna «B0300HOBJISIEMbIe HCTOYHHUKH IHEPIrUN»

Tema: TpaauuMOHHBIE M HETPAIULMOHHBIE HCTOYHUKHU SHEPTUU.

noomemst: OOIME CBENGHUS O TPUPOIHBIX WCTOYHHKAX DJHEPTUU U
sHepropecypcax. TpaJWLMOHHBIE SHEPreTHUYECKUE PECYpPChl, HMX OLEHKa M
pacnpeneneHue 1o peruoHaM. CTpykTypa MHPOBOTO 3HEPronoTpeOseHus.
Jlunamuka pocta 3HepromoTpebinenuss B wMupe u B Kazaxcrane. Ponb
BO300OHOBJIIEMbIX HCTOYHUKOB SHEPIHMM B YIOBIETBOPEHHUU DSHEPreTHUECKUX
NOTpeOHOCTEN YeIoBeueCTBa.

Tema: ConHeunasi 3Heprusi 1 METO/IbI €€ MpeoOpa30BaHuUs.

noomemsi:  CHEKTpajdbHbIE XapaKTEPUCTHUKU COJHEYHOTO  M3JIy4YEHHUS.
BnusHue reorpaduueckux KOOpAMHAT, OPUEHTUPOBKU MPUEMHHKA HU3IyYCHUS B
MPOCTPAHCTBE, BPEMEHU CYTOK U BpemeHHu roja. [IpeoOpa3zoBanue COIHEUHOM
PHEPruM B 3JeKTpuyeckyro. Du3nueckneocHOBbl MpeoOpa3oBaHUsS SHEPTUU
COJJHEYHOI'O H3JIy4EHHUS B JJIEKTpUUYECKyr0. CXeMmbl, NpHUHLMI JACUCTBUSA H
XApAaKTEPUCTUKH COITHEYHBIX NIEKTPOCTAHIMMI C TEPMOJUHAMUYECKUM LIMKIIOM.

Tema: Mcnonb3oBaHue 3HEprum BETpa.

noomemvul: BeTpoBas 3Heprusi 1 METObl ee mpeodpazoBanusi. OcOOEHHOCTH
HUPKYISUUMU  3€MHOM arMocdepbl. DakTopbl, BIHAIOIIME HAa CKOPOCTh H
HanpaBieHue Berpa. OOHME XapaKTEPUCTHKU BETPSHBIX SHEPreTHUYECKUX
ycTanoBok (BOY).

Tema: Vcnonb3oBanue Ouomacchbl.

noomemsi: Victounuku Omomacchl. Knaccuukaiusi OCHOBHBIX MPOIECCOB
MoJy4eHHs] OUOTOIIMBA. BUOTOIIIMBO J71s1 SHEPTETUKU U OBITOBOTO MOTPEOICHUS.
YcTaHOBKM 11 TPOM3BOJACTBA TeIJIa, MUPOJW3a, THUAPOreHU3aluu, Ouorasa.
MeTtozp! iepepaboTKu OBITOBBIX OTXOOB.

Tema: ['eorepmanbHas 3HEPTUSL.

noomemor: CTpOeHUE 3eMJIM U M3MEHEHHE TEeMIIepaTypbl B 3€MHOU Kope.
Knaccuduxkarus reorepmaibHBIX pailOHOB. 3aac SHEPTHH B 3¢MHOM KOPE U METOBI
ee Ucrnojbp30BaHud. Vcronb3zoBaHue 3HEPruu Maiblx peK. OCHOBHBIE MPUHLUIIBI
WCIIOJIb30BAaHMS DHEPIUM ''majaromei” Boael. MneanbHas M peanpHas MOIIHOCTD
rUApOTYpPOUH. AKTUBHBIE U pEaKTUBHbIE TYpOUHBI. THIIBI U KiTaccuPUKaLXs MaJIbIX
I'9C.

Tema: Vcnonp3oBaHue TEIUIOBOM SHEPTUM OKEaHA.

noomemvl: DHEPreTUUECKUIN MOTEHI[MaJ]l MUPOBOTO OKE€aHa U CIOCOObI €ro
OCBOCHHUs. TepMOIMHAMHYECKHE OCHOBBI HCIOJb30BaHUS TEILUIOBOM HHEPTHUU



okeaHa. MpaeanpHBI W peadbHBIH TEINIOOOMEHHHK, e€ro pacder. PabGoduee Temno
napoTypOMHHOM ycTaHOBKU. Vcrionbp30oBaHNe YHEPTUU BOITH. BOIHOBOE MBIIKEHUE.
DOHeprus U MOIIHOCTh BOJHBL. JOCTOMHCTBA M HEJOCTATKH BOJHOBOUW SHEPIUM.
Oco0eHHOCTH peanbHbIX BOJH. YCTPOMCTBA AJIs TPeoOpa30BaHusl SHEPTUU BOJIH.

I[PICHI/IHJII/IHa ((3JIeKTp0MaFHI/ITHaH COBMECTUMOCTDB»

Tema: VcTouHnuky BIUSIHUS

noomemul: OOIME cBeAeHUs] OO0 DJIEKTPUYECKOM M MAarHUTHOM TOJISX.
BBICOKOBOJIBTHBIE ~ JIMHUM  IIEPEMEHHOIO TOKa. BBICOKOBOIBTHBIE  JIMHUU
IIOCTOSIHHOTO TOKa. Ipo30Bble pa3psabl. BbICOKOYACTOTHBIE KaHAJIBI CHUCTEM
nepeaayvr Ha BbICOKOBONIBTHBIX JIDII nmepemMeHHOro Toka

Tema: DneKTpOMarHUTHOE BIMSIHUE Ha CMEKHBIE JINHUN

noomembvi: DIEKTPUUYECKOE BIMsIHUE. MarHuTHOE BiausiHUE. ['anpBaHnYecKoe
BIIVSIHHE.

Tema: MeponpusaTys 0 yMEHBIICHUIO ONACHBIX M MEIIAIOIINX BIUSHAN

noomemsi: llaccuBHbIE METOABI 3aIUTHI JUHUM CBSI3M OT ONACHBIX U
MEIIAOMINX BIUSHANA. AKTUBHBIE METOIbI 3AIIUTHI JIMHUW CBA3M OT OMACHBIX U
MEIIAIINAX BIUIHUN.

Tema: Bnusiaue BO3IYIIHBIX JIMHUN JJIEKTpOIIepeIaun 151
pacHpeneUTENbHBIX YCTPOMCTB MOACTAaHIUNA HAa DKOJIOTHUIO OKPYXKAIOILEH CPEIbl

noomemvul: PacueT HampsHYKEHHOCTU SJIEKTPUYECKOrO IMOJIs, CO3/1aBAEMOI0
BBICOKOBOJIETHBIMU ~ JIMHUSIMM  IIEPEMEHHOIO TOKa. Pacuer HanpsKeHHOCTH
AIIEKTPUUYECKOTO OISt TpeX(pa3HON BHICOKOBOJIIBTHOM JIMHUU.
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