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IIporpamma BCTYNUTEIBLHOI0 K3aMeHa
JJISl MOCTYNAOIIHX B JOKTOPAHTYPY
HA TPyniy o0pa3oBaTeJIbHbIX MPOrpaMm
D099 — «JDHepreTnka M 3J1eKTPOTEXHUKA)

1. O01mue MoJI0KeHu .

1. IIporpamma cocrtaBieHa B cooTBeTcTBHM ¢ IIpuka3zom MuHuctpa o0pa3oBaHMs U HayKu
Pecny6muku Kazaxcran ot 31 oktsa6ps 2018 roga Ne 600 «OO6 yrBepxkaeHnn THUIOBBIX HpaBUI
npueMa Ha oOydeHue B OpraHu3aluu 00pa3oBaHMs, pealu3yIole 00pa3oBaTeNIbHbIE IPOrpaMMbl
BBICIIIETO U TIOCJIEBY30BCKOTO 00pa3oBaHus» (nanee — TUTIOBBIE MpaBuIIa).

2. BcrynurenbHbI 3K3aMeH B JJOKTOPAHTYPY COCTOUT U3 HAIMCaHUS 3cCe, Claud TecTa Ha
TOTOBHOCTh K OOydYeHHIO B JoKTOpaHtype (danee - TI'O), sk3ameHa 1Mo MPOQIIIO TPYIIIbI
00pa3oBaTeNbHBIX IPOrpaMM U cOOeCceJOBaHUs.

baoxk bansl
1. Dcce 10
2. TecT Ha TOTOBHOCTH K OOYUYEHHIO B 30
JIOKTOPaHType
3. DK3aMeH 1Mo MPOQIIIIO TPYIITHI 40
o0pa3oBareIbHON MPOTPaMMBbI
4. CobecenoBanue 20
Bcero npoxomHoi 100/75

3. IIpomomKuTensHOCTh BCTYMUTENBHOTO SK3aMeHa - 4 dYaca, B TEUEHHE KOTOPBIX
MOCTYMAIOIIUN THUIIET 3CCE, MPOXOAUT TECT HAa TOTOBHOCTh K OOYYEHHIO B JOKTOPAHTYpE,
OTBEUaeT Ha JJEKTPOHHBIN 3K3aMeHalmoHHbIN Ouner. CobecemoBaHue MPOBOIUTCS Ha 0ase
BYy3a JI0 BCTYIUTEIBHOTO 3K3aMEHA.

2. ITopsiiok npoBeeHUs BCTYNMTEILHOIO 3K3aMeHa.

1. Tlocrymaromme B JOKTOPAaHTYpPy Ha Tpymmy oOpa3oBareiabHBIX mporpamm D099 -
«DHepreTHKa M 3JEKTPOTEXHUKa» MUIIYT MpolieMHoe / Temaruueckoe scce. OObeM 3cce — He
MmeHee 250-300 cros.

2. DNEeKTPOHHBIN K3aMEHAIMOHHBIA OUJIET COCTOUT U3 3 BOTIPOCOB.



TeMbl /151 MOATOTOBKH K IK3aMeHY
1o npo¢uiIi rpynmnsl 00pa3oBaTe;ibHOH NPOrPaMMBbI.

I[I/ICI_[I/IHJII/IHa «3.11eKTpn'1ecKne CE€THU U CUCTEMBI»

Tema: OcHOBHBbIE cBeleHUsI 00 3JIEKTPOIHEPreTHYeCKHMX CHCTEMAaX M JJIeKTPHYEeCKHX
ceTax

MOATEMBI: DJIEKTPO3HEpPreTudeckue cucreMbl. (OCHOBHBIE TIOHATHUS U OIpPEACICHUS.
OcHOBHBIE CBEJEHMS O Pa3BUTHUU 3HeprocucteM. OOIas XapaKTepUCTUKA 3JIEKTPUYECKUX CETEH.
Knaccudukanus snexrpudeckux cereil. OCHOBHBIE CBEIEHHS O Pa3BUTUHU DIIEKTPUUYECKUX CeTel
YHEPrOCUCTEM.

Tema: KOHCTPYKTHBHOE WCIOJHEHHEe H YCJI0BHS PadoTbl BO3AYLIHBIX JIHHUH
JIEKTPUYECKHX ceTeil

noareMel: OcHoOBHbIE cBeAeHMs. OOmas XapakTepuCTUKa BO3AYLIHBIX JIMHUNW U OCHOBHBIE
aneMeHThl. Onopbl BO3AYLIHbIX JUHUHA. [IpoBoma BO3AyHmIHBIX JIMHUH. ['pO303alMTHBIE TPOCHI.
N3omaropsl BO3AywIHBIX JIMHMKM. JIuHeiHas apmarypa. KpaTkue cBenaeHus Mo 3KCIUTyaTalluy
BO3YIIHBIX JIMHHH.

Tema: KaOGenbHble THHUH 3JIEKTPONepeIavu.

nonarembl: OcHOBHBIE cBeleHMs. KoHCTpykiuu kaOenbHbIX JUHMHA. MapkupoBka kabesei.
[Ipokiagka kaGenbHbIX TMHUHA. TOKOIPOBOIbI, IIMHONIPOBO/ABI U BHYTPEHHHE IPOBOAKHU.

Tema: J/IuHus 3/1eKTPONEPeAaYH KAK 3JIEMEHT JIeKTPUYECKOH CeTH

noareMel: OcHoBHbIE cBeleHUs. [loroHHble mapamMeTpbl BO3AYIIHBIX U KaOENIbHBIX JIMHUN
IIEPEMEHHOr0 Toka. OpHouenHas TPaHCIOHWPOBAHHAs BO3JYINHAs JIMHUSA C HEpacIlEIUIEHHON
¢azoif. JIuHMA 37eKTponepesaud co CTaabHBIMH TIpoBogamu. OJHOIENHAs TPAHCIIOHUPOBAHHAS
BO3/YIIHAs JIMHUSA C paculenIéHHol (a3oil. /IByx1ienHas TpaHCIOHUPOBAHHAs BO31YILHAS JUHHUSL.
KaGenbuble nuHuu. Cxembl 3aMelIeHMs] JIMHUM 3JeKTporepenayd. PexuMHbIE XapaKTepUCTHKU
JuHUM. BekTopHble aMarpaMMbl  TOKOB M HampsbkeHuil.  OmpezneneHue  napaMeTpoB
YCTAHOBUBILIEIOCS peXuMa JIMHMM. Pacuér pexnMa JIMHUM 1O 3aJaHHBIM I1apamMeTpaM Ha eé
IIPUEMHOM KOHIIE. Pacu€r pexuMa JIMHHMM 1O 3aJaHHBIM IIapaMeTpaM Ha €€ MepelarolieM KOHIIE.
JlnarpaMMbl MOITHOCTEHN. BiMsiHUE COOTHOIIEHUI MEXly ITapaMeTpaMyu CXEMBbI 3aMELICHUS JINHUH
Ha IapaMeTpsl €€ pexuMa. BiausHue COOTHOLIEHUsS aKTUBHOTO M MHIAYKTUBHOI'O COIPOTUBIICHUN.
Brnusinue 3apsiHON MOITHOCTH

Tema: IIpMHIMIBI IPOEKTHPOBAHUSA JJIEKTPHYECKHUX CETEH.

noareMsl: Pa3paboTka 0agaHCOB MOUIHOCTEH MPH MPOEKTUPOBaHMU. BpIOOp HOMUHAIBHOTO
HanpsDKeHUs DJIEKTpUYecKUX ceTeil. Pa3zpaboTka panuoHanbHOM KOHUrypaluu 3JIeKTPUYECKHX
cereil. BoiOop ceuenuil nmHuN anektponepenauu. lIpuHuunel BbIOOpa ceYeHU NPOBOIOB U
kabeneil. BpiOOp cedyeHHH MO HSKOHOMHUYECKOMY KpuTepuio. BbpiOOp cedeHHit MO KpUTEpHUIO
Ka4ecTBa.

ZII/ICHI/IHJ'II/IHa «BJICKTPI/I‘ICCKI/IC CTAaHIIMU 1 NOACTAHIIUMN

Tema: CoBpeMeHHbIE U NMePCNeKTUBHBbIE HCTOYHUKH 3JIEKTPOIHEPTrUu
noarembl: OCHOBHBIE TOHATHS M onpedeneHus. OOm@as XapakTepUCTUKAa HCTOYHHUKOB
3JIEKTPO3HEprun. Buapl, Ha3HadeHHUs, Bo3AeuCcTBUSA Ha okpyxkaromyr cpeny ['DC, TADC, TOC.
Bo300HOBIIsSIEMblE MCTOYHUKH SHEPTMM, BHJIbI, Ha3HAYEHMS, YCJIOBHUS HCHOJb30BaHUA. ['paduku
HaArpy3KH DHEPTOCHCTEMBI: 3aIlOJIHEHHE CYTOYHOTO TpaduKa HArpy3KH. DIEKTPONPUEMHHUKH M UX
KaTeropuu.

Tema: DiieKTpHYECKHe CXeMbl H 3JIEKTPO0OOPY/I0BaHNE YJIEKTPUUECKHUX CTAHIUI
NOATEMBbI:  DJEKTPUYECKUE  CXEMBl  JJIEKTPHUUECKUX  CTaHIM;  3JIEKTpooOOpyroBaHUE
JIEKTPOCTAHLIUI; COOCTBEHHBIE HYX/Ibl U UX CXEMBbI; pacpeAeIUTEIbHbIE YCTPOUCTBA U UX CXEMBI;
BbIOOp TpaHC(HOPMATOPOB CBSI3M U TPaHC(HOPMATOPOB COOCTBEHHBIX HYXJ Ha HIEKTPUUYECKHX
craHiusax. KomMyTannoHnHble anmnaparsl: BUibl 0003HaU€HMsI HAa cXeMe, HazHaueHne. KoMIekTHbIe



pacrnpenenuTesbHble yCTpPOMCTBa HampsbkeHneM Bboimie 6-10 kB. Cxembl pacnpeaenuTenbHbIX
ycrporictB (PY), obmacTp WX HpUMEHEHHs, 3aKpbITBIE W OTKpbITbIE PY; KOHCTPYKTHBHOE
BoinojHenne PY. KommonoBka OPY mnoacranumii. CxeMbl COCAMHEHHUS] PaACIPEICIUTEIIbHBIX
ycrporictB BH: Bunbl, o6nacts npumenenus. KomiiekcHble pacnpeeauTelbHble YCTPOUCTBA U
noacraniuu: 3PY,KPY, KPYH, KTIIb, KPYD. I[IpoektupoBaHue 371E€KTPUUECKUX CBS3E€U MEXIY
CHWJIOBBIMH TpaHC(OPMATOPAMH U PACTIPEACTUTEIILHBIMU YCTPOHCTBAMM.

Tema: CujioBoe 000py10BaHHE IJIEKTPOCTAHIUMI
MOJATEMbI: DJEKTPUYECKHWE CTAHLMHU: HA3HAUYE€HUE, BHJbl OCOOCHHOCTH, TCHIEHIIMM pa3BUTHS,
BO3JICHCTBUS Ha OKpyXkarouyro cpeny. OCOOCHHOCTH TEXHOJOTMYecKux cxeM. Cxembl
QJIEKTPUUYECKUX CTAHIMA M TOACTaHIMHi. [a3oTypOuHHBIE cTaHuuH. Jlu3enb-reHepaTopHbIe
ycTaHOBKH. CHHXpOHHBIE T€HEPATOPbl, CAHXPOHHbIE KOMIIEHCATOPHI, CUJIOBBIE TPaHC(HOPMATOPHI:
KOHCTPYKTHUBHBIE 0COOEHHOCTH, PEKUM pabOThl, YIPaBICHUE HOPMATbHBIM PEKUMOM.

Tema: 3azemuisilonmue ycTpoMCTBA M MOJIHUE3ALUTA
noarembl: Ha3nadueHuwe 3a3emileHHs; 3a3eMIDIIOINME YCTPOMCTBA W 3a3€MIIMTENIHA; KOHTYD
3a3€MJICHUSI; CONPOTHUBJICHUE 3a3€MJICHUS; COIPOTUBJICHUE I'PYHTA; CONPOTHUBIICHUE PACTEKAHUIO
BEPTUKAJIBHOIO AJIEKTPOJA; TEPMHUYECKAs CTOMKOCTh 3a3€MIISIOIIMX IPOBOJHHUKOB; 3a3EMIICHHE
ANEKTPUUYECKUX CeTel. 3a3eMJISIOIINE YCTPOMCTBA W MosiHMe3anmuTa. HazHaueHue, KOHCTpyKIus,
ycrnoBust BeIOOpa. Hampspkenme mrara. Hampspkenune mnpukocHoBeHus. TpeOoBanus I[1YD k
KOHCTPYKLUMHU 3a3emiisironiero ycrpoiicrBa. Monnue3zanurta OPY  Ha 53ieKTpocTaHUUAX U
noAcTaHusAXx. KOMIIOHOBKa yCTPOMCTB MOJIHUE3AIIUTHl HA MOACTAaHUMU. BapuaHThl pa3MelleHUs
MOJIHHEOTBOI0B. CoelMHEHNE ¢ 3a3eMIISIONINM ycTpoiicTBoM. TpeboBanus [1YD k MonmHuesanmre
ITOACTAHLIVH.

JuctunnuHa «JIeKTPpUuYecKue MAIIMHbD)

Tema: Tpancdopmaropbl

nonrembl: OOmme cBeaeHUss O TpaHchopMmaTopax. OJIEKTPOMArHUTHBIE MPOLECCH B
TpaHcopMaTope IMPU XOJOCTOM XOJ€. DJIEKTPOMArHUTHBIE MPOLECCHl B TpaHchoOpMaTrope Mpu
Harpy3ke. Tpanchopmanuss TpexdasHbix TokoB. OmnpeneneHue NapaMeTpoB M IOTEPb
TpaHcpopmaTopa. PerynupoBanue HanpsbkeHus TpaHchopMaropa.

Tema: ABTOoTpanchopmaTopbl

MOATEMBI: DJIEKTPOMAarHUTHBIE MPOLIECCHl B aBTOTpaHcPopMmaTopax. OOIacTy NpUMEHEHUS U
0COOEHHOCTH JKCIUTyaTalluu aBTOTPAHC(POPMATOPOB.

Tema: IlapanienbHoe BKJIOYeHHEe TPaHCHOPMATOPOB

nonrembl:  [IpuMeHeHHe mapajuleIbHOrO  BKJIIOYEHHMST  TpaHCPOPMATOpPOB. Y CIOBHUSA
BKJIIOUEHHUSI TpaHC()OpPMATOpPOB Ha MapajulelibHyl0 padoTy. VYpaBHUTEIbHBIE TOKH TpU
HEOJIMHAKOBBIX K03 duimenTax TpanchopMaimy.

Tema: CHHXpOHHbIE H ACHHXPOHHbIE MAIIIMHBI

nonrembl: OOmMe cBefeHUs 00 CHUHXPOHHBIX M AaCMHXPOHHBIX MamMHax. Ha3HaueHuwe u
o0acTy MPUMEHEHUSI CHHXPOHHBIX M ACHHXPOHHBIX MalIuH. KOHCTPYKIMS aCHHXPOHHBIX MAIlIUH C
KOPOTKO3aMKHYTBIM pOTOpoM. KOHCTpYKIIMSI aCHHXPOHHBIX JIBUTATENe! C (Pa3HBIM pOTOPOM.

I[I/ICL[I/IHJII/IHa «3.11eKTpnqec1cne anmapaTrbl BLICOKOI0 HANMPHAMKCHU S>>

Tema: OOmme cBegenus 00 2lekTpuyeckux annaparax. Kiaaccmpuxanms
IJIEKTPUYECKUX ANNMAPATOB.

noaremMbl: OCHOBHBIE TpeOOBaHMS, TMpPEIbSABIIEMble K JJIEKTPHUECKUM ammapaTam.
[TapameTppl ¥ XapaKTEpUCTHUKU DIEKTPUUYECKHUX allapaToB, MPEIONpeAessonue UX BBIOOp U
npuMeHeHne. HomuHanbHbIE mapamMeTpsl M pexuMbl paboTbl. [lapamerpsl, xapakTepuzyloliue
HaJIS)KHOCTH pabOTHI anmapaTos.

Tema: O01mMe 3aKOHOMEPHOCTH [1JIs1 ONpe/ieJeHHs 3eKTPOAMHAMUYECKHX CH.IL.



MOATEMBL:  JJEKTPOJAMHAMMYECKHME yCWIMS B BHUTKax M  KaTylIKax ammapaTros.
DNEeKTPOJUHAMUYECKHE YCHIUS MEXIYy HPOBOJHUKOM C TOKOM U (DeppOMarHUTHOW MAaccoi.
DNEeKTpOANHAMUYECKHAE YCHIIUS B NPOBOJHHMKAX IEPEMEHHOIO CEUYEHUs. DJIEKTPOJAMHAMHUYECKas
CTOMKOCTB JIEKTPUUYECKUX aIlllapaToB

Tema: HarpeB 3j1eKTpUYeCKUX ANNIAPATOB.

nmoATeMbl: BHIIBI KOHTaKTHBIX COEIMHEHUH. TeIuiooTAadya OT HArpeThiX YacTeW ammapara
IyTEM TEIUIONPOBOJHOCTH, KOHBEKIMM M TEIJIOBOrO M3idydyeHHs. KOMMyTaUMOHHBIA W
MEXaHUYECKUI U3HOC KOHTAKTOB. J[pedesr (BuOpalys) KOHTAaKTOB M CIOCOOBI OOPHOBI C HUM.

Tema: JjekTpuueckas ayra.

MOATEMBL: DJIEKTpUUECcKasi Ayra. DJEKTpUYEecKas Jyra — NPUYUHbI BOSHUKHOBEHMUSI, YCIOBUS
raimeHuss JAYrd TOCTOSHHOIO M IEPEMEHHOro Toka. JlyroracurenbHble yCTpOHCTBA H
HCKpOTracUTeNIbHbIC LeNu. TepMudecKkas CTOMKOCTh JIEKTPUUECKUX aIIapaToB.

Tema: KomMyTanuoHHble annmaparbl.

OATEMBL: ABTOMAaTH4YecKHe BbIKIro4aresd. IlnaBkue mnpenoxpanurenu. Hasnadenwue,
KOHCTPYKILIUU U TpeOOBaHUs, MPeIbsBIsieMble K HUM. BEICOKOBOIBTHBIE NIEKTPUUECKHE amlapaThl.
Knaccudpukanus. Pa3penuanuTeny, OTACTUTENH, KOPOTKO3aMbIKATENIN: Ha3HAYCHHE, TpeOOBaHUS,
OCHOBHBIE MTapaMeTphl, yCTPOUCTBO, YCIOBUS BHIOODA.

Tema: TokoorpaHu4uBaKOIIHE ANNAPATHI.

noATembl: Pa3psaHuKH U OrpaHUYUTENN NepeHanpskeHuid. Peaktopel. Haznauenue, npuHIun
neicTBUs, TpeOOBaHUsA, YCTPOWCTBO, OCHOBHBIE TMapamMeTpbl U Xapakrtepuctuku. lyHTupyromme
peaktopsl. Ha3HaueHue, KOHCTPYKIMH, OCHOBHBIE TApaMETPhl, IPUHLIUII JE€HCTBHUS.

Tema: U3mepuresbHbie TpaHcGOpMATOPHI.

noareMel: Tpanchopmaropbsl Toka U HampspbkeHue. HasHauenue, Buibl, TpeOoBaHUS,
YCTPOICTBO, peKUMBI pabOTHI. Y ClIOBUS BbIOOpA.

Jucnunnmza «TexHuka BBICOKUX HANPSKEHUID

Tema: O0mas xapakTepucTHKA BHELIHeH U30JS11IUH

noaremMbl: OCOOEHHOCTH BHEUIHEW H30JALMU. PerynupoBaHHe 5SJIEKTPUYECKUX MOJel
BHENIHEN M30JISIUU. JIUANEKTPUKH JJIs1 U30JIATOPOB.

Tema: KopoHHbIi pa3psii HA JIMHUAX JJIEKTPONepeIaYn

noareMel: O6mue cBenenus. Kopona Ha npoBojax mpu MOCTOSHHOM HamnpsbkeHusa. Kopona
Ha TMpOBOJAX IpH IMEPEMEHHOM HampsbkeHuu. Pacmieruiennele mposoga. Ilotepu sHeprum Ha
KOPOHY IpHU IIEPEMEHHOM HaIPSLKEHUU.

Tema: M30a0H BO3AYUIHBIX JHHHH YJIEKTPONEPeNaYH H pacipeleuTe1bHbIX

noareMel: OOmme cBeaeHus. Pa3psaHble XapaKTepUCTHKM JIMHEWHBIX W anlapaTHBIX
n30J1ATOpoB. BBIGOp M30msTOpOB U1 NuHUM 1 PY. Omnpenenenne MUHUMAIbHBIX W30JSILIMOHHBIX
paccTostHuM Ha omnopax. M30iIMOHHBIE PAcCTOSIHUS B PACIPEACIUTENBHBIX YCTPOHCTBAX.
DneKTpuYecKasi IPOYHOCTh TBEPABIX AUIIEKTPUKOB. TeraoBo# H 2JIeKTpUYECKH TPOOOH.

Tema: O0mas XapakTepuCTHKA BHYTPEHHel U301 LU

nojaremMbl: OCOOEHHOCTH BHYTPEHHEH M30JALuU. PerynupoBaHue 3JIeKTpHUECKUX MOJEeH BO
BHYTPEHHEN U30JIALUN.

Tema: 3ammrTa oT NPSIMBIX YIAPOB MOJIHUH

noareMel: OOuIMe cBeleHns. 30HbI 3alUThl MOJIHUEOTBOA0B. OCOOEHHOCTH MOJIHUE3ALUTHI
BBICOKUX OOBEKTOB.

Tema: 3a3emJ/ieHusl B 3J1eKTPUYECKHX YCTAHOBKAX BHICOKOI0 HANPSIZKEHUS

noarembl: OOmme cBeneHus. TpeOoOBaHMS K 3a3€MJIGHUIO CTaHIMA M MOACTAHIIHMA.
HckyccTBeHHBIE  3a3eMJIMTENM  CTaHIOMM M mojacTaHiuil. VMIynbCHbIE — XapaKTEpUCTUKU
3a3eMJIMTENIEN TPO303aLIUTHI. 3a3EMJIEHUE IPO303aALUThI TOACTAHIUH.

JucnunnuHa «PejeiiHas 3al0UTa 1 ABTOMATHKA»



Tema: O0mme cBeieHUs 0 peJieiiHOM 3a1UTe

noareMel: HasnHaueHue peneliHOM 3amuThl. AHaIU3 MOBPEKICHUM M HEHOPMAJIbHBIX
PEKUMOB DPA0OTHI BJEKTPOYCTAHOBOK M DJJIEKTpUUECKHX ceTeil. CrnocoObl BKIIOUEHHUS pelie U
n300pakeHNe CXeM 3aIIUThI Ha YyepTexax. VICTOUHMKY nUTaHus ycTpoiicts P3.

Tema: Pesie u 1pyrue 3jieKTpruecKue anmnapartbl, HCoJb3yeMble B ycTpoiictBax P3.

noareMbl: OOIIMe MPUHIUIBI BHIMOJTHEHHUS PEJie U MX OCHOBHBIC THUIIBL. TpaHchopmaTopsl
TOKA U HAINPSYKEHUsS, CXEMBbI CBE/ICHMUS.

Tema: MakcuMaJibHble TOKOBbIE 3AIIIUTHI M1 TOKOBbIE 0TCEYKH

noaTreMbl: MakcuManbHasi TokoBasi 3amuta. [IpuHIun nelcTBUs U celeKTUBHOCTH MT3.
Bri6op Toka cpabatsiBanus. Beioop Beiaepkku Bpemenu. Cxembl MT3. CornacoBanue 3amuT 10
yyBcTBUTEIbHOCTU. Onenka MT3. Tokoas orceuka. Haznadenme u npunuun aevctBus TO.
MruoBeHHble TO Ha JIMHUSAX C OJHOCTOPOHHMM IHTaHUuEM. MrHoBeHHble TO Ha JMHUAX C
nBycTopoHHUM mmuTanueM. TO ¢ Beaepkkoi BpemeHH. TO ¢ myckoMm (OJIOKHPOBKOH) TIO
HANPSHKEHUEO

Tema: udpepenunaibHasi, JUCTAHIMOHHAS U BHICOKOYACTOTHBIE 3aIIMTHI JIUHU A

noareMbl: HasHadenwe u Buasl auddepeHuanbHON  3amuThl  JTUHUHU. [IpomonbHas
muddepennnanpyas 3amura JuHAd. [lpunnun gedictBus 3amuThl. OmpezeneHue mapameTpa
cpabaTeiBaHUsl 3aIIMTHL. BrINOIHEHHE TPOAONBbHOW auddepeHnnanbHOl 3alUThl JTHHUA U ee
oueHka. Ilonepeunas nuddepennmanpuas 3amura auHud. [Ipunnun neiictBus 3amuThl. TokoBas
noniepevnas auddepeHnnanpHas 3amurta. HanpaenenHas momnepeuHas auddepeHnmanbpHas
3amuTa. OneHka 1 006JacTh MPUMEHEHUs 3aluThl. JluctannnonHas 3amura nTuHul. HazHauenue u
MPUHIUIT TEUCTBUS JUCTAHIIMOHHOW 3alUThl. BeimomHenue u padoTa AUCTAHIIMOHHOW 3aIUTHI.
OueHka JMCTAaHIMOHHOM 3allUThl. BpIcokouacTOoTHble 3amuThbl. Ha3zHaueHne © BB
BBICOKOYACTOTHBIX 3amuT. [lpuHIMI AelCTBUS HampaBieHHOH 3amutbl ¢ BY-010KHpOBKOIA.
[IpyHIMIBI BHIMOJIHEHUS M PabOThl BBICOKOYACTOTHOM uactu 3ammrthl. OneHka W o0nactu
MPUMEHEHHUS BBICOKOYACTOTHBIX 3aLIUT

Tema: 3ammra cnJI0BBIX TPaHCHOPMATOPOB

noAaTemMbl: OCHOBHBIE BHUIBI TOBPEXKACHUNA HW  aHOPMAIBHBIX PEKHUMOB  PabOTHI
Tpa"copmaTopoB. 3amura TpanchopmaropoB oT MexaydasHeix K3 B 00MOTKax U Ha X BBIBOJIAX.
Bunast 3amut. Toku nHebGamanca B muddepeHnumanbHoi 3ammre TpaHcdopmaTtopoB.  Pacuer
muddepeHIanbHON 3aluThl TpaHcopMaTopoB. 3ammuTa TpaHchopmaTopoB OT BHemHHX K3.
3ammra TpaHchopMmaTopoB OT meperpy3ku. [azoBas 3amurta TpanchopmaropoB. Hasnauenwe u
MPUHIUI ACUCTBUS Ta30BOM 3amuThl. COBEPIIEHCTBOBAHME KOHCTPYKIMU ra3oBoro pene. Cxema
3aIUTHI IIEXOBOT0 TpaHchopmaropa

Tema: ABTOMAaTHYeCKOe IOBTOPHOE BKJIKYEHHE W aBTOMATH4YeCKOe BKJIIOYEHHUE
pe3epBa

noareMbl: Ha3HaueHune U OCHOBHBIE TpeOOBaHUS, MpeabsBiseMble K ycTpoiictBam AIIB.
Knaccudukanms n xapakrepuctuka yctpoicts AIIB. Yckopenue neiicTBUs peieitHOM 3aluThl TpH
AIIB. Ilpunuun aeiictBuu u cxeMmbl AIIB nunuun. [lpunuun neivictBusi u cxemsl AIIB muH.
[Tpunnun aevictBust u cxembsl AIIB nBurareneit. Beibop yctaBok omHokpatHbix AIIB mist munuii ¢
OJTHOCTOPOHHUM THuTaHueM. Ha3Hauenue ycrpolictB ABP u ocHOBHBIE TpeOoBaHUs,
npeabsiBiasieMble K HuUM. [lpuHnmm nedictBust u cxembl ABP Ha CEeKIIMOHHOM BBIKITIOUATEINE.
[Mpunanun pevictBus u cxema ABP munuun. [Ipunnun peiictBus u cxema ABP Tpancdopmaropos.
Ocobennoctu BoinoiaHeHust ABP npu Hanuuuu cuHxpoHHOM Harpy3ku beictpoaeiicTyromue ABP.

ZII/ICHI/IHJ'II/IHa «Bo300HOBJIsIEMbIE HCTOYHUKH IHEPIrum»

Tema: TpaagnumoHHble M HETPAAULIMOHHbIE HCTOYHUKH JHEPIrUH.

noarembl: OOmMe cBeIeHHs O MPHPOTHBIX HMCTOYHUKAX SHEPrHM M 3HEpropecypcax.
TpaauIMOHHBIE SHEPTETUYECKHUE PECYPCHI, UX OLIEHKA U paclpezesneHue no pernosaM. CTpykTypa
MHUpPOBOTro 3Hepronorpednenus. JuHamuka pocra sHepronorpednenuss B mupe u B Kaszaxcrawne.



Ponb BO300HOBISIEMBIX MCTOUHHUKOB SHEPTHH B yIOBJIETBOPEHUM HHEPreTHUECKUX MOTpeOHOCTEN
4eJI0BEYECTBA.

Tema: CosiHeuHAasi JHEPTrUsl U MeTO/IbI ee peodpa3oBaHMsl.

noAaTembl:  CHeKTpalbHbIE  XapaKTEPUCTUKU  COJHEYHOrOo  HW3JIydeHus.  BuusHue
reorpaUyecKux KOOPJIWHAT, OPUEHTUPOBKU NPUEMHHUKA H3Iy4YeHUs B IPOCTPAHCTBE, BPEMEHU
CYTOK U BpemeHH rona. IIpeoOpasoBanue COTHEUHOW PHEPTrUM B DJIEKTPUUECKyI0. DHU3HMUECKue
OCHOBBI NPeoOpa30BaHMsl SHEPTUU COJIHEYHOI'O H3IIyYEHHUS B AJIEKTpUuYecKyro. CXeMbl, MPUHIUI
JEUCTBUS U XapaKTEPUCTUKU COTHEUHBIX JIEKTPOCTAHIIUN C TEPMOJIMHAMUYECKUM IIUKIIOM.

Tema: Ucnosib30BaHue JHEPTUH BeTPA.

nonaTeMbl: BerpoBas sHepruss m Metonsl ee mpeobdpazoBanus. OcoOEHHOCTH LUPKYIISAIHNA
3eMHON aTMmoceprl. DakTopbl, BIMSIONIME HA CKOPOCTh M HampaBieHue Berpa. OOmue
XapaKTEPUCTUKHU BETPAHBIX IHEPIreTUUECKUX YCTaHOBOK (BOVY).

Tema: Ucnosib30Banne 6MomMaccesl.

nonrembl: Mcrounukun Oumomaccel. Knaccudukanms OCHOBHBIX IPOIECCOB TOJTYYCHHUS
OouorornuBa. bHOTOMNMBO i1 JHEPreTUKM U OBITOBOrO MOTpeOieHHs. YCTaHOBKUA IS
MPOM3BOJICTBA TEIUIA, MUPOJIM3A, THAPOTCHH3aluu, Ouorasa. Meroabl mepepabOTKH OBITOBBIX
OTXO/IOB.

Tema: I'eoTepMasibHast IHEPrus.

noareMel: CTpoeHue 3emMiid U MU3MEHEHHe TemrepaTypsl B 3eMHOM kope. Kmaccuduxarms
reoTepMaJIbHBIX pallOHOB. 3amac HHEPrud B 3E€MHOM KOpe M METOJbl €€ HCIOJIb30BAHUS.
Hcnonbs3oBanue 3Hepruu Majibix pek. OCHOBHbIE MPUHIIMIIBI KCIIOJIb30BaHMS SHEPTUH "'Tajaromen”
BOAbI. MneanpHas U peasibHasi MOITHOCTh THAPOTYPOUH. AKTUBHBIC ¥ peaKTUBHBIC TypOUHBI. THITBI
u knaccudukanus mansix ['DC.

Tema: Ucnosib30BaHMe TEIIOBOM YJHEPIUH OKeaHa.

MOATEMbI: DHEPreTU4eCKHil MOTEeHIMal MHPOBOTO OKEaHa U CIIOCOObI €ro OCBOCHHS.
TepmoarHaMHYECKHE OCHOBBI HCIIOJIB30BAHMS TEIUIOBOM SHEPTUM OKeaHa. neanbHblil 1 peanbHbId
TeMI000MEHHUK, ero pacyer. Pabodee Teno mapoTypOMHHON ycTaHOBKH. Vcronb30BaHNne YHEPTHU
BOJIH. BosiHOBOE JBMXKEHHE. DHEPIys U MOLIHOCTh BOJIHBI. JIOCTOMHCTBA U HEIOCTAaTKU BOJIHOBOM
sHepruu. OCOOEHHOCTH peallbHBIX BOJIH. Y CTPOICTBA JUIsl MPeoOpa30BaHMs SHEPTHUU BOJIH.

I[I/ICI_II/IHJ'II/IHa (<3J'IeKTpOMal"HPlTHaH COBMECTUMOCTD)»

Tema: McTOUYHMKH BIHAHUSA

noareMel: OOue cBeAeHHs] 00 AJIEKTPUYECKOM U MAarHUTHOM IMOJISIX. BBICOKOBOJIBTHBIE
JIMHUMA TEPEMEHHOIO TOKAa. BBICOKOBOIBTHBIE JIMHUM ITOCTOSIHHOIO TOKA. I'po30BblE pa3psibl.
BbicokouacTOTHBIE KaHAJIbl CUCTEM MEpeAaun Ha BbICOKOBOJBTHBIX JIDII nepemenHoro Toka

Tema: DileKTPOMarHuTHOE BJMAHHE HA CMEKHbIC JIMHUHA

MMOATEMBI: DJIEKTPUUECKOE BIMSIHUE. MarHUTHOE BiIusiHUE. [ albBAaHMYECKOE BIUSHUE.

Tema: MeponpusiTusi N0 YMEHbIIECHHIO ONIACHBIX M MEIIAKIIUX BJIMAHUN

noaTemsl: [laccuBHBIE METOMBI 3aIMTHI JIMHAW CBA3U OT OINACHBIX M MEIIAMOIINX BIMSHUM.
AKTHBHBIE METO/IBI 3ALLIUTHI JMHUH CBS3HU OT ONACHBIX U MEIIAIOLINX BIUSHUM.

Tema: BumsiHMe BO3AYIIHBIX JIMHHHA JJIEKTpoNepeNaYd W pacnpeaeauTeJbHbIX
YCTPOMCTB MOJACTAHLUNI HA YKOJOTHI0 OKPYKAIOLIEH Cpelbl

noATeMsl: Pacuer HanpsKEHHOCTH 3JEKTPUYECKOTO MOJISI, CO3/1aBAEMOr0 BBICOKOBOJIBTHBIMHU
JUHUAMU TIEPEMEHHOTo TOKa. PacyeT HampsHKEeHHOCTH JJIEKTPHUUYECKOro Mol  TpexdaszHou
BBICOKOBOJIbTHOW JINHUU.
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