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1. OEJIX OCBOEHMUSA JUCHHUITIJIMHBI

Llenb ocBoeHus AuCHMILIMHBL OBlafeTh METOJAMH MaTeMaTHYeCKOrO BBIYHCIIMTEIBHOTO MOJEIHPOBAHUSA
JUISL OTIPE/ICIICHHUsI IapaMETPOB CBOMCTB OOBEKTOB IEKTPOTEXHHKHU H JIEKTPOIHEPTETHKH, a TAKXKe s pac-
4€Ta YCTAaHOBUBIIMXCS PEXUMOB OOBEKTOB 3JEKTPOTEXHHKH M 3JIEKTPOIHEPreTHKH, MPUMEHSIS BBIYHUCIIH-
TEJIbHBIE METO/IbI 0OPabOTKH YHCIIOBBIX MAaCCHBOB.

3agaun: 1) U3y4uTh METOIBI aHAIM3a M 00PabOTKH NaHHBIX JUIS MPOEKTHPOBAaHUS 0OBEKTOB Ipodeccuo-
HaJILHOM JIESATEIbHOCTH; 2) U3YYUTh METO/IbI aHAIN3a PEXKUMOB (DYHKIIMOHUPOBAHHUS 00BEKTOB NpodeccrHo-
HAJIBHON JEATEIBHOCTH JUIS UX KOHTPOJIS ¥ MOCIEMYIOIEro ONpe/ieNeH s HEMCIPaBHOCTEH B paboTe 00b-
€KTOB JJIEKTPOIHEPTreTHKH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO
Jucnunmuaa «MaremMaTHyecKue 3aa4d 3JIeKTPOIHEPreTHKH» OTHOCHTCS K AMCUMILIMHAM 0a30BO# YacTH
y4yebHoro 1uiana OakanaBpuarta, GopMHUpyeMOil y4aCTHHKaMH 00pa30BaTeNIbHBIX OTHOIIEHHUH, 110 MPOQHIIIO
«2nextpocHabxenue» (b1.B.04).

ITpepexBusutel aucuuiummHbl: «Maremaruka», «HpopmaTukay, «AHCTpyMeHTaIbHBIE CpPeACTBA MaTeMa-
THYECKOTO0 IMPOTrPaMMHOI0 OOecreueHus: B 3JIEKTPO3HEepreTHke», « BEMHCIUTENbHbIE METOJBI B 3JIEKTPO-
TEXHHYECKUX pacuérax», « TeopeTHueckue OCHOBBI JIEKTPOTEXHUKH» (OCHOBBI TEOPHH IIETIeH).

3, IVNIAHUPYEMBIE PE3YJIbTATBI OBYYEHMS 110 JUCHUILVIMHE

[Inanupyemsle pe3ynsTaThl OOyYEHHS M0 JUCLMIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMHU pe3yJIbTaTaMH OC-
Boenus OITOIT

Kon ¢popmupyembix Vposenb ocBoeHus | [Inanupyembie pe3ysibTaTbl 00y4YeHHs MO AUCLIMILUIMHE XapaKTe-
KOMIMETEHLMH KOMIIETEHLIUH pusyoLiMe 3Tansl GOpMHPOBaHUA KOMNETEHLMH (NOKa3aTeu
OCBOEHHSI KOMIIETEHLIUH)

[1K-1. CnocoGeH BbiI- YacTHYHOE 3HaTh: METO/Ibl aHAJIM3a W 00pPabOTKH JaHHBIX VIS IPOEKTUPO-

NOJIHATH cOOp ¥ aHaTU3 BaHHA 00BEKTOB NMPOPECCHOHANBHOMN AeSTeIbHOCTH;

J@HHBIX JUIS IPOEKTHPO- VMeThb: MPUMEHSATh METObl aHAIW3a W 00pabOTKH JAHHBIX U

BaHUA 0OBEKTOB Mpo- NPOEKTUPOBaHUs 00BEKTOB NPoGeCCHOHAILHOM NesSTEbHOCTH;

beccHoHanbHOIM es- Bragets: MeToaMu aHanu3a 1 06paboTKH JaHHbBIX JUIS POEK-

TEeJIbHOCTH, a TAKXKe CO- THPOBaHHs 00BEKTOB NPOGECCHOHATIBbHOM AeATEILHOCTH.

CTaBJISATh KOHKYPEHTO-
cnocoOHble BApHAHTI

TEXHHUYECKHX pEeLleHHUH

I1K-7. CnocobeH koH- YaCTHYHOE 3HaTh: METO/Ibl aHAIH3a PEXKUMOB (DYHKLIMOHUPOBaHUS 00bEK-
TPOJIMPOBATH PEXKHMbI TOB NMPo(eCCHOHANBLHON AEATENILHOCTH IS UX KOHTPOJIA M 110-
(bYHKLMOHHPOBAHHS CJIeIYIOLLEro Omnpe/ieNieHHsi HeMCTIpaBHOCTeH B pabore 06beKTOB
o6bexkToB npodeccHo- 9JIEKTPO3HEPreTUKH;

HAJIbHOM NeSTEeNIbHOCTH, VMeTb: aHATU3UPOBaTh PEXKHUMBI YHKLIMOHUPOBAaHHS 00BbEKTOB
OMpesieNIATh HEUCTpaB- npodeccHOHANbHON AeSTEIbHOCTH MAaTEMaTHYECKUMH H BbIUHC-
HOCTH B MX paborte JIMTENIbHBIMH METO/IaMH;

Bnanerts: MeToiaMHu aHa/iu3a peXKMMOB (DyHKIIMOHHPOBAaHHS
00beKTOB Mpo(eccHOHALHON NEATENbHOCTH IS UX KOHTPOJISA U
nocJieyIoLIero onpeieNieH|s HeMcnpaBHocTeH B pabore 06beK-
TOB 3JIEKTPOIHEPreTHKH.




4. OBBEM U CTPYKTYPA JUCHHUITJIMHBI
Tpya0eMKOCTb AUCUMIIIMHBI COCTABASET 4 3aueTHble eAMHULbI, 144 yacos.

Ne

HaumenoBanue tem w/unu pa3nenos/tem
JOMCUHTTHHBI

CemecTtp

Hepens cemectpa

Bunbl yueGHoii pa-
60Tbl, BKIIOYAsA ca-
MOCTOSITE/IbHYIO pa-
Gory cTynenToB
W TPYIOEMKOCTb (B
yacax)

Jlekuuu
[pakTuyeckue 3aHATHSA
CPC

Obvem yuebHoi
paboTsl,

C NPUMEHEHHEM
MHTEPAKTHBHbIX
MEeTOI0B
(B yacax / %)

Dopmbl
TEKYLUEro KOH-
TPONs yCrneBaeMo-
CTH,
(opma npomexy-
TOYHOMH
aTTecTallH
(no cemecmpam)

[IpencraBnenne onHOPa3HbIX NEKTPU-
YECKHX HArpy30K B CHHYCOMOAIbHOM
peKUME HMMEAAHCAMH MW AIMMTTaH-
caMHu. AJrOpUTMHUYECKas peanusaumns B
MATLAB.

ro| JlaboparopHbie paboTel

1/125%

Pa3noxeHne CHHYCONIANLHOIO pekuMa
paboTel TpEXxdazHoi uenu Ha CHMMeT-
PHYHBIE COCTABAIOLINE MPHU CAYYaHHOM
3aJaHUK €€ napaMeTpoB. ANrOPUTMHYE-
ckas peanusauus 8 MATLAB.

1/25%

BbluncanTeNbHbIE TEXHOOTHH pasno-
HKEHHUA HECHHYCOHMAA/IbHbBIX NEPHOAHYEC-
CKHX npouecCoB Ha rapMOHH4YE€CKHE CO-
CTaBJAAKOLHE.

1/25%

Dypbe-aHann3 HECHHYCONIANIBHBIX Ne-
PHOIMYECKHX PEKUMOB JIMHEHHBIX 011~
HO(DA3HBIX INEKTPHYECKHX Lenei. Anro-
puTMHueckas peanusauus 8 MATLAB.

1/25%

Dypbe-aHann3 HECHHYCOWAAILHBIX Ne-
PHOLMYECKNX PEKHUMOB JIMHEHHbIX
TpExda3zHbIX 3NEKTPHUECKHX Lenei. Boi-
NeNIeHHE CUMMETPHYHBIX COCTABAOLLMX
B HECHHYCOMAANbHOM pekume. Anro-
puTMHueckas peannsauns B MATLAB.

1/25%

DHepPreTHYECKHi aHANN3 3a1aHHOrO He-
CHHYCOMAANbHOTO NEPUOAHYECKOTO pe-
AKHMa 01HO(DA3HOM INEKTPUYECKON
Harpy3ku. AIropuTMHYECKas peanusa-
uusn 8 MATLAB.

1/125%

PeATHHr-KOHTPOIb
Ne |

Pacy€r koopaMHaT LEHTpa Harpy3KH no-
TpebuTeneii Ha reHnIaHe NPeaAnpUATHA.
ANropuTMHYECKas peannsaumns B
MATLAB.

1/25%

MogaenupoBatnue pekumoB paboThbl 01-
HO(a3HbIX AMOAHBIX BbiNpsaMuTenei 6e3
y4€Ta AHHAMMYECKHX 3/IEMEHTOB M Na-
pameTpoB. OnpeneneHue ux sHepreTHye-
CKMX MoKa3aTteneil no pe3ynbraram Mo-
JeTUPOBAHMA.

1/25%

Mouznennposatne pekMmMoB padboThl
TPEX(Pa3HbIX AMOAHBIX BbINPAMHUTENIEH
6e3 yuéTa IMHAMHYECKUX 37IEMEHTOB H
napameTtpos. Onpenenexnne ux sHepre-
THYECKMX MOKa3aTened no pesyabratam
MOAENHPOBAHMUS.

o
o
o

1/25%

10

MO}ICI]MPOB&HMC KOMMNEHCAUHH peak-

10

1/25%




THBHO# MOLUHOCTH KOHEHCATOPHBIMH
yctanoskamu (KY) B pacnpenenurens-
HBIX CeTAX HU3KOro HanpskeHus. Onpe-
neneHue notepb MowHocTH B KY u B
NOABOAALUNX JIHHHUAX.

11 | BoluncautenbHble TexHonorun obpador- | 4 | 1l 2 2 |2 1/25%
KH KPMBbIX HaMarHWYMBAHMA MarHMTO-
MArkux marepuanoB. [lepecuér 3Tux
KPHBBIX B BeOep- aMnepHble XapaKTepH-
CTHKHM BETBEH MarHUTHBIX LiEnei.

12 | BblyucanTenbHble TEXHONOTHHU aHaIN3a - 12 2 2 2 1/125% PeHTHHI-KOHTPOb
CTATUYECKUX PEKMUMOB HEJHHENHbIX He- Ne 2
Pa3sBETBAEHHbIX MArHUTHBIX LENeH

13 | BolYnuCAUTENbHBIE TEXHOIOMMHU aHaNN3a - 13 2 2 2 1/25%

CTaTHYECKHUX PEKHMOB MPOCTEHILUX He-
JIMHEMHBIX Pa3BETBAEHHBIX MArHUTHbLIX
uenei.

14 | BeluncnureneHbie TexHonorun obpabor- | 4 14 2 2 2 1/25%
KM KPHUBBIX pa3MarHUYMBAHHUS MarHu-
TOTBEPALIX MaTepuanos. [peacraBnenune
NOCTOSIHHOrO MAarHWTa BETBbIO MarHWT-
HOH uenu.

15 | BeiuucnurenbHas TEXHONOrMA pacuéTa - 15 2 2 2 1/25%
napamMeTpoB JIMHEHHOM CXEMbl 3aMeLle-
HHA oaHOdaszHOro TpaHchopmaTopa.

16 | MoaennpoBaH1e CHHYCONAANbHBIX pe- R} 16 2 2 2 1/125%
AKHMMOB paboTbl 0AHO}A3HOrO TpaHc-
¢opmaropa npu ero paboTe Ha aKTHB-
HY10, HHYKTHBHYIO U EMKOCTHYIO
Harpysky.

17 | MonenupoBaH1e NoTepH aKTUBHON W pe- | 4 17 2 2 2 1/25%
AKTHBHOH MOLLHOCTH B 0AHO(dA3HOM
TpaHcopmaTope Mo JIMHEHHOH CcXeme
3aMELLEHHNS W 110 IMNUPHYECKON dopmy-
Ne, NPUMEHAEMO#t NPHU NPOEKTUPOBAHHMH
CHCTEM JIEKTPOCHAOKEHUS.

18 | MoznenupoBanue perynupoBanus | 4 | 18 2 2 |2 1/25% PefTuHr-koHTpOIL
Hanps)KeHUs Ha BbIXOAE OAHO(A3HOro Ne3
TpaHcopMaTopa KOMNEHCATOPOM peak-
TUBHOW MOLUHOCTH.

Bcero 3a 4 cemecTp: 36 36 |36 18/25% Ik3ameH (36)
Hanuuwme g ancunniune KT/KP
Hroro no aucuunianxe 36 36 |36 18/25% Dk3amen (36)

Coneprxanue JeKUHOHHBIX 3aHATHIT M0 AUCUHILIHHE

Tema 1. Tpencrasnenre oaqHO(pa3HBIX 3JEKTPUUYECKUX HArPY30K B CHHYCOM/AJIbHOM PEXUME UMIIe-
JAAHCaMM MM aaMUTTaHcaMu. Anroputmuueckas peannsauus B MATLAB.

Tema 2. PaznoxkeHne cMHycOMAanbHOro pexuma paboTbl TpEX(PasHOM LENUM HA CUMMETPUYHBIE CO-
CTaBJ/IAIOLUIME NPH CYHaitHOM 3aaHuH e€ napaMeTpoB. Aliroputmuyeckas peanmsauus B MATLAB.

Tema 3. BoluucauTENIbHBIE TEXHONOTHU PA3/lOKEHHs HECMHYCOMA/bHbIX MEPHOANYECKHX NPOLEC-
COB Ha rapMOHHYECKHE COCTaB/AIOLIHE.

Tema 4. ®ypbe-aHann3 HECMHYCOMJANbHBIX NEPUOAMYECKUX PEKMMOB JIMHEHHBIX OAHO(A3HBIX
JNIEKTPUYECKHUX Lenei. Anroputmuyeckas peanusauus 8 MATLAB.

Tema 5. ®ypbe-aHanu3 HECUHYCOMJA/NbHBIX TEPHOJHYECKMX PEXKHUMOB JIMHEHHBIX TpEX(asHbIX
ANEKTPUUECKHUX Lened. Boiienenne CHMMETPHYHBIX COCTaBIAIOLIMX B HECHHYCOMIAIBHOM peKUME. AJIro-
puTMHueckas peanusauns B MATLAB.

Tema 6. DHepreTHueckuit aHaNU3 3alaHHOTO HECMHYCOMIAIBHOTO MEPHOANYECKOrO pexUMa 0HO-
(ha3HOM IneKTpUUecKoi Harpy3Ku. Anropurmuueckas peanusauus B MATLAB.

Tema 7. Pacuér koopaAMHAT UEHTpa HArpy3ku notpeduTeneil Ha reHniaHe npeaAnpuaTHs. Aaropur-
mMuueckas peanusauns B MATLAB.



Tema 8. MozenupoBanue pexxuMoB paboTbl 0AHO(A3HBIX AMOAHBIX BbINpAMUTENEH O3 yu€Ta AnHAa-
MHYECKHX 3JIEMEHTOB U napamerpoB. OnpejeneHne UX JHEPreTHYECKUX MokKasaTesed Nno pesyibTaTaM Mo-
AENHPOBaHMA.

Tema 9. MoaenupoBanue pexxumoB paboTbl TpEXdasHbIX AMOAHBIX BbIpsiMUTENeH Oe3 yuéra AnHa-
MHYECKHMX 3JIEMEHTOB U napametpoB. OnpeseneHne UX SHEPreTUYECKHX rnokasatenen no pesynbTaTaMm Mo-
JETMPOBAHHUS.

Tema 10. MoaeanpoBaHue KOMNEHCaUMHW PEAKTUBHOW MOLUHOCTH KOHAEHCATOPHBIMHM YCTAHOBKaMH
(KY) B pacnpesenntebHbIX CETSAX HU3KOro HanpsikeHus. OnpeaeneHue norepb MouHoctd B KY u B noa-
BOALLMX JIMHUSX.

Tema 11. BbruucaurenbHbie TeXHONIOrHM 00paboTKM KpMBbBIX HAMAarHWYWBAHMS MarHUTOMAKMX Ma-
Tepuanos. [lepecy&r 3TUX KpUBLIX B BeOep- aMnepHble XapakTepUCTHKKM BETBEH MarHUTHBIX Liene.

Tema 12. BoiuncnurenbHble TEXHONOIMU aHANN3a CTAaTHYECKUX PEKUMOB HEJIMHEHHBIX HEpa3BETB-
JIEHHBIX MArHUTHBIX LENen.

Tema 13. BeiuncnutenbHble TEXHONIOTMU aHAIN3a CTATUYECKHUX PEKMMOB MPOCTEHLINX HENMHEHHBIX
pa3BETBIEHHBIX MArHUTHBIX LETNEH.

Tema 14. BbluvcnuTenbHble TeXHOAOrMM 00pabOTKM KPUBBIX pa3MarHWYMBaHWS MArHUTOTBEPIAbIX
marepuanos. [IpeacTaBieHne NOCTOSAHHOrO MarHUTa BETBbIO MAarHUTHOM LIETH.

Tema 15. BbluncnuTenbHas TEXHONOIMUs pacy€Ta napaMeTpoB JIMHEHHOW CXEMbl 3aMELLEHHUS OAHO-
¢dasHoro Tpancgopmaropa.

Tema 16. MoaenmpoBaHue CUHYCOMAANBHBIX PeKUMOB paboTbl 0AHO(A3HOro TpaHcopmaTopa npu
ero paboTe Ha aKTUBHYIO, MHAYKTHBHYIO U EMKOCTHYIO Harpysky.

Tema 17. MoaeanpoBaHue noTepu akTUBHOM W PeaKTUBHOM MOLLHOCTH B 01HO(a3zHOM TpaHchopma-
TOpE MO JMHEAHOW CXeMe 3aMELIEeHUs U MO IMMUPUYECKOH (hopmyie, MPUMEHAEMOH NpU MPOEKTHPOBAHNH
CUCTEM 3JIEKTPOCHAOKEHUSI.

Tema 18. MoaeanpoBanue pery1mpoBaHns HanpsKeHUs Ha BbIXoae 0AHO]a3Horo Tpancdopmaropa
KOMIEHCATOPOM PeaKTHBHOH MOLLHOCTH.

Coaepkanue 1a60paTOPHBIX 3aHATHIT MO AHCUHIIIHHE

1) lNpeacraBnenune oaHOPA3HBIX NEKTPUYECKUX HATPY30K B CUMHYCOMAANLHOM peXKUME MMIElaHca-
MM MK aMHTTaHCaMK. Anroputmuueckas peanusauus 8 MATLAB (2 vaca).

2) PaznoxeHue CMHYCOMAANBLHOrO pexknuma paboTbl TPEX(PA3HON LEeNU HAa CHMMETPHUYHbBIE COCTABSA-
HOLILME TIPH Clly4yaliHOM 3a4aHuu €€ napaMeTpoB. Anroputmuueckas peanusauns B MATLAB (2 yaca).

3) PasnoxxeHne HECMHYCOMAANBHBIX MEPHOJANYECKUX MPOLIECCOB HA rApMOHUYECKHE COCTABIAIOLLME.
Anroputmuueckas peanusauus 8 MATLAB (2 yaca).

4) Oypbe-aHannu3 HECMHYCOMAAIbHBIX NEPHOAMYECKNUX PEKUMOB JIMHEHHBIX 0AHO(A3ZHBIX IEKTPH-
4yecKHxX uenew. Anroputmuueckas peanusaumns 8 MATLAB (2 vaca).

5) Dypbe-aHanu3 HECMHYCOMAA/IbHBIX NEPUOAHYECKHUX PEIKUMOB JIMHEHHBIX TPEX(A3HLIX ITEKTPH-
YeCKHX Lenei. BoiaeneHne CUMMETPUYHBIX COCTABSIOWMX B HECHHYCOWAANIBHOM pexknUMe. AJIropuTMUYe-
ckas peanusauus B MATLAB (2 yaca).

6) DHepreTHUECKMi aHaNU3 3a/laHHONO0 HECHHYCOWANLHOTO MEPUOANYECKOTO pexnMa 0AHO(A3HOM!
3JIEKTPUYECKON Harpy3ku. AnropurMmuueckas peanusauns B MATLAB (2 yaca).

7) Pacuér KOOpAMHAT LEHTpa HAarpy3Ku NoTpeduTeNel Ha reHrniaHe NpeanpusaTHi. ANropurMuyde-
ckas peannsauns B MATLAB (2 vaca).

8) Moaennposanue pexxumoB paboThl 0AHO(DA3HBIX AMOAHBIX BbINpsAMUTENeH Oe3 yuéra AMHaAMUue-
CKHMX 3JIEMEHTOB M napameTpoB. Onpene/eHne MX IHepreTHYeCKUX nokasaresiei no pesysnbrataM MOAe/H-
poBaHus (2 yaca).

9) MoaeaupoBaHue pexuMoB paboThl TPEX(Da3HbIX AMOAHBIX BbiNpsMuUTenei 6e3 yuéra auHamuye-
CKHMX 3JIEMEHTOB M napameTpoB. OnpezeneHne UX 3HEPreTUUeCKUX rnokasaresiei no pesynabraram Mojelu-
poBaHus (2 yaca).

10) MozaenupoBaine KoMNeHcaUMH peaKTUBHOM MOLLHOCTH KOHAEHCATOpHbIMK ycTaHoBkamu (KVY)
B pacrnpee/IMTe/IbHbIX CeTAX HU3KOro HanpsikeHus. Onpeaenenue noreps mouHoctv B KY M B noagoas-
KX TMHUAX (2 yaca).

11) O6paboTka KpMBBIX HAMAarHMYMBAHUS MAarHUTOMSATKUX MaTepuanoB. [lepecuér 3THX KpUBLIX B
BeOep- aMnepHble XapaKTePUCTUKK BETBEH MAarHMTHBIX Lenei. Asropurmudeckas peanusauns 8 MATLAB
(2 yaca).



12) AHanu3 CTaTMYECKMX MEPHUOAMYECKHX PEKMMOB HENMHEHHBIX HEPa3sBETBIEHHBIX MAarHMTHBIX
uenem (apoccenei ¢ MarHMTHBIMM cepeYHUKaMK) (2 vaca).

13) AHanu3 CTaTMYECKUX PEKMMOB MPOCTEHLIMX HEMHEHHbIX Pa3BeTBIEHHBIX MArHUTHBIX LENEH.
AnroputMuueckas peanusauns B MATLAB (2 yaca).

14) O6paboTka KpUBBIX pa3MarHWYMBaHMs MarHUTOTBEPALIX MaTepuanos. [Ipeacrasnenue nocro-
SAHHOTO MarHuTa BETBbIO MAarHUTHOM Lenu. Anroputmuueckas peanusauus 8 MATLAB (2 vaca).

15) Pacuér napameTpoB NMHEHHOM CXeMbl 3amMelleHns 0AHO(DA3HOro TpaHcdhopmaTopa no Karanox-
HbIM (NacnopTHbIM) AaHHbIM. AnropuTmuueckas peanusauns B MATLAB (2 uvaca).

16) MozaennpoBaH1e CHHYCOMIANbHBIX PEKUMOB paboThbl 0AHO(A3HOro TpaHchopmaTopa npu ero
paboTe Ha aKTUBHYIO, MHAYKTHBHYIO M EMKOCTHYIO Harpys3ky npu M3MeHeHuW KodhduuUMeHTa 3arpys3ki.
Anropurmuyeckas peanusauns B MATLAB (2 yaca).

17) MonenupoBaHue noTepu aKTUBHON M peaKTUBHOW MOLLHOCTH B 0HO(Aa3HOM TpaHc(opmaTope
Mo JMHEHHON CXeMe 3aMEeLeHUst U MO IMNUPUYECKOH opmyne, MPUMEHSEMON NpU NPOEKTHPOBAHWUKU CH-
cTeM 31ekTpocHabxenusa. Anropurmuueckas peanunsauns 8 MATLAB (2 uaca).

18) MoaenupoBaHue peryiMpoBaHus HanpskeHUs Ha BbIXoJe 0aHO(a3zHOro TpaHchopmaTopa KoM-
MEHCATOPOM PEaKTUBHON MOLLHOCTH. AnroputMuueckas peaansauns B MATLAB (2 vaca).

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
B npenoaaBanuu aucummiinibl «MareMaTuyeckue 3a1aum 3J1eKTPOIHEPreTUKH» UCIOb3YIOTCs pas-
HOOOpa3Hble 00pa3oBaTeIbHbIE TEXHOIOTMH KaK TPAAMLIMOHHbIE, TAK U C IPUMEHEHHEM aKTHBHbIX U MHTEp-
aKTHBHbBIX METO0B 00yUYeHHs.
AKTHBHBIE U MHTEPAKTUBHBIE METO/1bl O0YYEHHs:
— HWHTepakTHUBHbIE JIEKUMH (110 BCEM TEMaM).
— AHanu3 cuTyauui (no Bcem temam).

6. OHEHOYHBIE CPEJACTBA JJIsI TEKYUIETI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIUU 1O UTOIT'AM OCBOEHUSI IUCLMUITJIMHBI U
YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON PABOTbI
CTYAEHTOB

6.1. Bonpocsl no paszaesiaMm nporpamMmbl /151 NPOBeIEHHsI TEKYLIero KOHTPOJIsi

Peitunr- koHTpoas 1.
1. JlaHO: HOMMHaNbHAs AKTUBHAS MOLLHOCTb OHO(A3HON HArpy3Ku, HOMHUHANbHbIA KOIPPHULHMEHT MOLIHO-
CTH, HOMHHA/IbHOE JICHCTBYIOLIEE 3HAYSHHEe HanpsukeHusa. TOK JIMHEHHO 3aBUCUT OT HanpsukeHus. Onpene-
JIUTh UMIEAHC Harpy3Ku. 3an1caTth MoCAe10BaTeIbHOCTh BBIYHCIUTENbHbBIX ONEPaTOPOB.
2. JlaHo: HOMHHa/IbHas aKTUBHAs MOLUHOCTb 0HO(A3HOW HArpy3KH, HOMHHANbHbIH KOIDDHUUMEHT MOLLHO-
CTH, HOMHHA/IbHOE JIEACTBYIOLLEE 3HAYEHHUE HanpsiKeHusa. TOK NMHENHO 3aBUCHT OT Hanpskenus. Onpene-
JIUTh AMHUTTAHC Harpy3Ku. 3anucaTh nocAea0BaTebHOCTb BbIYUCIUTENbHBIX ONEpaToOpoOB.
3. JlaHO: HOMHHaAAbHAs MOJHAS MOLLHOCTb OAHO(A3HON HAarpy3KH, HOMHHANbHBIA KOI(PPUUHMEHT MOLLHO-
CTH, HOMHHAJIbHOE JEACTBYIOLIEE 3HAYeHHe HanpsikeHus. TOK NTMHEHHO 3aBUCUT OT HanpskeHus. Onpeae-
JINTb UMIENAHC HArpy3KH. 3anucaTh NoCaAe10BaTEIbHOCTb BbIYMCIUTENBHBIX ONEPATOPOB.
4. JlaHo: HOMMHA/IbHAs MOJIHA MOLUHOCTb OAHO(A3HOW HArpy3KH, HOMUHaIbHBIH KOY(D(UUMEHT MOLLHO-
CTH, HOMHHAJIbHOE EHCTBYIOLIEE 3HAYEHHUE HanpsykeHUs. TOK TMHEHHO 3aBUCHT OT HanpsikeHus. Onpene-
JIMTh aIMUTTAHC Harpy3Ku. 3anucaTh Mocaea0BaTebHOCTL BbIYHCIUTENbHBIX ONEPaTopPOB.
5. JlaHo: HOMMHaJbHAs aKTMBHAs MOLUHOCTb OAHO(A3HON HArpy3KH, HOMMHANbHBIN tg(P), HOMUHANLHOE
JEUCTBYIOLEE 3HA4YeHHe HanpsykeHus. TOK JIMHEHHO 3aBMCHT OT HampskeHus. Onpenenutb MMIMEnaHc
Harpy3ku. 3anucarhb noc/ie10BaTe/1IbHOCTb BbIYMCIUTENbHBIX ONEepaTopoB.
6. JlaHo: HOMMHaNbHAA aKTUBHAA MOLIHOCTb OAHO(A3HON HArpy3kH, HOMMHANbHbLIHA tZ(P), HOMUHANbLHOE
AEUCTBYIOLEE 3HAYEHHUE HanpshkeHus. TOK JAMHEHHO 3aBMCUT OT HanpsikeHus. OnpenenuTb aaMHUTTaHC
Harpy3Kku. 3anucarhb noc/ie10BaTeIbHOCTb BBIYUCIHTENbHBIX ONEPaTOpPOB.
7. JlaHO: HOMHHANbHAA NOJHAs MOLHOCTL OAHO(MA3HOM Harpy3KH, HOMHHANbHBIN tg(@), HOMMHAIbHOE JeHi-
CTBYIOLLIEE 3HAYEHHE HanpsykeHus. TOK NMHEHHO 3aBUCHUT OT HanpskeHus. OnpeaennTb UMIMEAaHC Harpys-
KH. 3anucarb Noc/1e10BaTeNbHOCTh BHIYMCIUTEBHBIX ONEpaToOpoB.



8. JlaHo: HOMMHaNIbHAs MOJIHAs MOLIHOCTEL 0AHO(A3HOM HArpy3ku, HOMMHAIBHBIN tZ(Q), HOMUHAJIBHOE JEH-
CTBYIOLIEE 3HAUYeHHe HanpskeHUs. TOK NMHEHHO 3aBUCHT OT HanpskeHus. OnpeaennTb aAMUTTAHC HArpy3-
KM. 3anucaTh NOCA€A0BaATEIbHOCTb BBIYUCIUTENBHbBIX ONEPATOPOB.

9. 1aHO: HOMMHaNbHAs aKTUBHAsi MOLLHOCTL OAHO(A3HON HArpy3KH, HOMUHANBHBIA KOIYHULUMEHT MOLLLHO-
CTH, HOMHHAJbHOE AEHCTBYIOLLEE 3HAYEHHUE HanpskeHus. KoMniekcHas MOLWHOCTb He 3aBUCHUT OT Harnps-
weHus. OnpeaenuTb 3aBUCMMOCTb MMMEAAHCa HArpy3ku OT HamnpskeHHsA. 3anvcaTh M0Cie10BaTebHOCTD
BBIYMCIIMTENIbHBIX ONEPATOPOB.

10. JlaHo: HOMMHaNbHAs AKTHBHAs MOILHOCTb OAHO(A3HOM HArpy3Ku, HOMHHAAbHbIA KOIQPUUHEHT MoLLL-
HOCTH, HOMHHA/IbHOE AEHCTBYIOLLEE 3HauyeHue HanpskeHus. KomniaekcHas MOLLHOCTb HE 3daBUCHT OT
Hanpskenus. OnpeaenuTs 3aBUCUMOCTL aAMUTTAHCA HArpy3KH OT HanpshKeHUs. 3anucaTh NOC/NE10BaTE /b=
HOCTb BbIYMCIIUTE/IbHBIX ONEPATOPOB.

11. JlaHo: HOMMHANbHAsA MOJHAS MOLLHOCTb OAHO(A3HON HArpy3KH, HOMHHAIbHBIN KOIPQULMEHT MOLILHO-
CTH, HOMHUHAJILHOE JEHCTBYIOLIEE 3HAYCHHUE HanpsxkeHus. KoMniekcHas MOLLHOCTb HE 3aBUCHUT OT Harps-
KeHus. OnpenenuTb 3aBUCMMOCTb UMMEAAHCA HArpy3KW OT HanpsKeHus. 3anucaTtb MOC/IEA0BATENbHOCTD
BbIYMCMTEIbHBIX ONEPATOPOB.

12. JlaHO: HOMMHaNbHas MOJIHAs MOLLHOCTb OAHO(A3HON HArpy3KH, HOMUHANbLHbIA KO3I(D(UUHMEHT MOLLHO-
CTH, HOMHHAJILHOE AENUCTBYIOLLEE 3HAUYEHHUE HanpsKeHus. KoMnaekcHas MOLLHOCTb HE 3aBUCHUT OT Harps-
KeHus, OnpenenTe 3aBUCUMOCTb aAMMTTAHCA HArpy3KH OT HalpsKeHUs. 3anucarb Nocael10BaTe/IbHOCTD
BbIYMCIUTENbHBIX ONEPATOPOB.

13. JlaHo: HOMMHaNbHAs aKTUBHAs MOLLHOCTb OAHO(A3HON HAarpy3KH, HOMHUHANbLHbIHA tg(P), HOMHHAIBLHOE
AeHCTBYIOLee 3HauUeHHe HanpsokeHus. KoMniekcHas MOLIHOCTL HE 3aBUCHT OT HanpsikeHus. OnpenennTs
3aBUCUMOCTb MMIEAAHCa HAarpy3KH OT HanpsiKeHUs. 3anucarthb Moc/1e10BaTe/IbHOCTb BbIYUCIUTENIbHBIX Ofle-
paTopoB.

14. JlaHO: HOMMHa/IbHAs aKTMBHAs MOLUHOCTb OAHO(A3HON HArpy3kM, HOMMHAIbHBIH tg(Q), HOMHHANBLHOE
JeHCTBYIOLee 3HaYeHHe HanpskeHus. KOMMIeKcHas MOLHOCTb HE 3aBUCHUT OT HanpsikeHus. OnpeaenuTs
3aBUCHMOCTb Q/JIMUTTAHCA HArpy3ku OT HamnpsKeHMs. 3anucarh MOCAE10BATEIbHOCTb BbIYMCIUTE/IBHBIX
OnepaTopoB.

15. JlaHo: HOMMHaNbHAs MOJAHAs MOLHOCTHL OAHO(A3ZHOW HArpy3Ku, HOMHMHAAbHLIN 1Z((), HOMUHANLHOE
AEHCTBYIOLLEE 3HAYeHUe HanpskeHus. KoMnaeKkcHas MOLHOCTbL He 3aBMCHT OT HanpsikeHus. Onpeaennts
3aBUCUMOCTb MMMNEAAHCA HArPy3KH OT HanpsKeHUs. 3anucarthb nocnel0BaTe1bHOCTh BbIUNCINUTENBHBIX One-
paTopos.

16. JlaHO: HOMMHanbHAs MOJIHAS MOLIHOCTb OAHO(A3HONH Harpy3Ku, HOMHMHANbHBIN tg((), HOMHHAIbLHOE
AeHCTBYIOLLee 3HaueHHe HanpsikeHus. KoMIiekcHas MOLIHOCThL He 3aBMCUT OT HanpsukeHus. OnpenennTb
3aBUCUMOCTb MMIEAAHCa HAarpy3KH OT HaMpsKEeHUA. 3anucaTthb Mocae10BaTebHOCTL BbIYUCIUTENBHBIX One-
paTopos.

17. lana tpéxdasnas uenb. Mcrounnku v npuémuukn coeauHensl 3se3noi. IJ1C uctoununkos obpasyror
CHMMETPHYHYIO CHCTEMY MPAMON MocieaoBaTeNbHOCTH. iMneaancel noaABoOAALIMX MPOBOAOB W KOMIIEKC-
Hble MOLUHOCTH Harpy3oK MpH JIMHEHHOW 3aBUCHMMOCTH TOKOB OT HampsKeHWH 3a1aHbl ciayvaiHeiM oOpa-
30M. 3aKOHbI pacripe/ie/IeHusl TUX ClIyYaiHbIX BEJMYMH TaKXKe 3a1aHbl. BeIYMCINTL COCTABAAIOLLME PEKH-
Ma uenu npsaMoW, oOpaTHOW M HyNEeBOH NMOCIEN0BATENbHOCTH. 3anMUcaTh MOCAEA0BATENbHOCTb BbIYNCIIU-
TE€bHbIX ONEpPaTOpOB.

18. Ilana tpéxdasnas uens. Mctounnku coeannensl 38e310i. IJ1C MCTOUHHMKOB 00pa3yloT CHMMETPUUHYIO
cUCTEMY MpAMOM nocneaoBaTenbHOCTH. TIpMEMHHUKM coeaMHEHBbl TpeyroibHUKOM. MMneaaHcsl noaBoas-
LUMX MPOBOJOB M KOMIIEKCHbIE MOLLHOCTH HArpy30K MpH JMHEHHON 3aBUCMMOCTH TOKOB OT HanpsiKeHWH
3aJaHbl Cy4yaWHbIM 00pa3oM. 3aKOHbI pacnpeaeieHus 3TUX CAyYaiHbIX BEMYMH TaKxke 3aaaHbl. Beruuc-
JIUTh COCTABJIAIOLLME PEeXKUMA LEeNU NpAMoi, oOpaTHOW M HYNEBOH NOCNeA0BaTENbHOCTH. 3anucaTth nocne-
J0BaTENbHOCTb BbIYMCIMTE/IbHbBIX ONEpaToOpOB.

19. Jlana tpéxdasnas uens. UcTouHMKH M npuéMHUKKM coeanHeHbl 3Be310i. DJIC nctouHukoB obpasyioT
CUMMETPHYHYIO CUCTEMY MpAMO# nocaeaoBaTeabHOCTH. MMneaaHehl NOABOAALLMX NPOBOJOB M KOMILIEKC-
HbIE MOLIHOCTH HAarpy30K HE3aBMCHUMO OT HamnpsHKeHWH 3a/1aHbl ClyyaiHbIM 00pa3om. 3aKOHbI pacnpesaene-
HMS 3TUX CJy4YalHbIX BEJMUYMH TaKKe 3a/aHbl. BeIUMCAUTE COCTaBAAIOLIME peKUMa Lenu npsamoi, obpar-
HOM M HYJIEBOM MOCJIE10BaTEIbHOCTH. 3anucaTh NOCAE10BATEILHOCTD BEIYUCIIUTENbHbBIX ONEPaTOPOB.

20. lana Tpéxdasnas uenb. Mcrounnku coeanHensl 38e310i. D1C MCTOUHMKOB 06pasyloT CHMMETPUUYHYIO
CHCTEMY MPAMOH NocneaoBaTeNbHOCTH. [IpMEMHMKK coearHeHbl TpeyrosibHMKoM. MMnenancel noasoas-
LMX MPOBOAOB M KOMIUIEKCHBIE MOLIIHOCTH HArpy30K HE3aBUCHUMO OT HaNpsKEHUH 3a1aHbl Clly4alHbIM 00-



pa3’oM. 3aKOHbI pacrpeie/eH!s ITUX CyYaiHbIX BeIMYMH TakikKe 3a4aHbl. BblYMCINTL cocTaBasiolime pe-
XKHMa Lenu npaMoi, oOpaTHON W HyJIEBOM NOCAE10BATENLHOCTH. 3aNUCaTh NOCAEA0BATEIbHOCTb BbIYNCIHU-
TeJIbHBIX 0NEepaTopoB.

21. B tabanuHoi Qopme ¢ MeIKMM LIaroM Mo BpeMEHH JaHa BpeMeHHas auarpamma OJHOrO nepuoja
Hanps»KeHHs B TOYKE MOAKIOYEHUA HArpy3Ku. OnpeaenuTs KOMIMIEKCHbIE IEHCTBYIOLLME 3HAYEHHUS rapMo-
HUK HanpskeHus ¢ Homepamu ot 0 10 41. OnpeaenuTb NPOLUEHTHbBIE COAEPKAHUA FAPMOHUK OTHOCHTENILHO
nepBoi. 3anucarb NOCAEA0BATENbHOCTb BbIYMCIUTENbHBIX ONEPAaTOPOB.

22. INocaenoBarenbHas RC uenouka nutaercs ot naeanbHoro uctrounuka 3J1C B popme meanapa. Onpeae-
JINTb KOMIJIEKCHBIE aMMJMTY/bl FApPMOHMK HanpspKEHUs Ha pe3ucTope M KoHaeHcatope. OnpenenuTtsb ak-
THBHYIO, PEAKTUBHYIO MOLUHOCTH M MOLUHOCTb UCKaKeHHs, reHepupyemble uctouHnkom DJIC u takue xe
MOLIHOCTH, NOTpeb/seMble PE3UCTOPOM W KOHAEHCATOPOM. 3anucaTh NOC/AEA0BATENbHOCTh BhIYUCIUTE]b-
HbIX OMEpaTopoB.

23. Jlana cummerpuuHas TpéxdasHas 4veTbIpEXnposoaHas uenb. MCTOUHMKKM U MPUEMHUKM COEIAMHEHbI
3Be3/101. CONpOTUBACHUAMM MOABOAALLMX NPOBOAOB MOKHO npeHeOpeub. PasHas Harpyska — rnocieaosa-
TenbHas RL nenoyka ¢ eAMHUYHBIM AKTUBHBIM W PEAKTUBHBIM COMPOTUBJIEHUEM HA YacTOTE NEepBON rapmMo-
HukH. Pasuble DJIC — cMMMETpUYHAsA CUCTEMa MEaHAPOB MPAMOM MOC/Ie10BaTEILHOCTH ¢ €AMHUYHOI am-
nAnTya0i. OnpeaenuTs CUMMETPUYHBIE COCTaBAAIOLME (Pa3HBIX TOKOB BO BPEMEHHOWH M YacTOTHO#H obna-
CTAX. 3anucaTh NOCNEA0BATEIbHOCTb BBIYUCIIUTEIbHBIX ONEPATOPOB.

24. Jlana cummeTpuyHas TpéxQasHas TpEXNpoBoAHas uenb. MCTOUHNKH W NPUEMHMKH COEMHEHbI 3BE3/10H.
ConpoTuBaeHHsaMH NOABOASALLMX MPOBOAOB MOXKHO npenedpeus. PazHas Harpyska — nociegosareibHas RL
LIENOYKa € €IMHUYHBIM AKTHBHBIM M PEAKTUBHBIM COMPOTHUBIEHWEM Ha yacToTe nepBod rapMoHuku. Pas-
Hble DJIC — cMMMETpHYHas cHCTeMa MEeaHIpOB MPAMOMN MOC/Ie0BaTeIbHOCTH C €AMHNYHON aMMIMTY10M.
Onpeaenutbh MOMIHOCTh MCKAXXEHUs, aKTUBHYIO, PEaKTUBHYIO W MOJIHYIO MOLIHOCTH, reHepupyemble (as-
HeiMu DJIC, a Takxke norpediasieMble pe3UCTOPOM M MHAYKTHBHOCTBIO. Onpeaenuts Kodp@uUmMeHTsl MoLl-
HocTH dasubix D/IC. 3anucaTh NOC/IEA0BATENIbHOCTD BbIYUCIUTELHBIX ONEpPaTOPOB.

25. B TabnnuHoi ¢opme ¢ MeNKMM 1aroM no BpeMEHW JaHbl BPEMEHHbIE AMarpamMMbl OJHOrO nepuoaa
HanpsKeHUs U TOKa HEKOTOPOH 0aHO(a3HOH Harpy3kn. OnpesesnTb MOLLHOCTb UCKAXKEHHUs, aKTUBHYIO, pe-
AKTHBHYIO W MOJHYIO MOLLHOCTb, NOTPe0/IseMyto Harpy3koi. Onpeaenuts KO3(pGUUMEHT MOLLHOCTH. 3anu-
caThb M0C/EA0BATEILHOCTL BBIYMCAUTENBbHBIX onepaTopoB. Kak pewars 3aaauy B ciyyae, Korja BpeMeHHbIE
JAWarpamMMbl MpeacTaBAeHbl HAa Pa3HbIX CETKAaX BpeMeHH?

PelTuHr- kKouTpons 2.
1. B Buae yeTblpéX OAHOMEPHLIX MACCHMBOB AaHbl KOOPAMHATBHI JNMEKTPONOTpeOuTeneH (reoMeTpuyeckux
LIEHTPOB 31aHUH U COOPYIKEHHI) HA IeHIUIaHe NPEANpPUATHS, a TAKIKE UX PACUETHbIE AKTUBHBIE W PEAKTHB-
Hble MOLHOCTH. OnpeaennTh KOOPAMHATBI LIEHTPOB HArpy3ku notpedurenei no akTMBHOW, peaKTUBHOW M
MOJIHOM MOLLHOCTH, a TaK)e KBaJApaTy MOJHOH MOLIHOCTH. 3anucarh Noc/ieA0BaTeNbHOCTb BbIYUCIUTE b=
HbIX OMEpPaTopPoOB. 3ayeM ONpeAe/seTcs UEHTP Harpy3ku notpeduTenei npu npoeKTUPOBAHUH CUCTEM IJIEK-
TpocHabxkeHus?
2. Mimeetcs 0AHONONYNEPUOAHDBIA AMOAHBIA BbINPSAMUTENb, MUTAEMbIH OT CHMHYCOMAAIILHOTO HWCTOYHMKA
SJ1C 3ananHO# amnuntyabl. BonbT-amnephas xapakrepuctuka (BAX) anosa 3aaana tabauuno. Harpyska —
PE3UCTOp C 3aJaHHBIM COMPOTHBIEHHEM. PaccunTaTh OCLMIIOrpaMMy OZIHOTO MepUo/a Hanps)KeHUs U TOKa
Harpys3kH, Toka McTouHMKa. Onpenenuts KO3(PPHUUMEHT MOIIHOCTH Ha BXoje Beimpsamutens u ero KITJI.
Onpenenntb peakTUBHYKO MOLLHOCTb, FEHEPUPYEMYIO MCTOYHUKOM. OOBACHUTL HEBBICOKOE 3HAYeHHEe KO-
3 drumreHTa MOLHOCTH. 3anucarhb NoC/IeA0BaTEIbLHOCTb BbIYMCAMTENLHBIX OMEPAaTOPOB.
3. Mmeercs ABYXnonynepuoaHbli MOCTOBOW AMOAHbIH BbINPAMUTE/b, MUTAEMbIA OT CHHYCOMAIbHOIO MC-
touynuka D/IC 3ananHoi amnautyabl. BonbT-amnephas xapakrepuctuka (BAX) avosaa 3azaHa tabinyHo
(Bce 4 nuona oauHakoBblie). Harpyska — pe3suctop ¢ 3ajaHHbIM cOnpoTHBieHueM. Paccuutath ocumnio-
rpaMMy OJIHOTO MEpHO/a HalpsSHKEHUsI U TOKA Harpy3KH, Toka UCTOYHHMKA (0OpaTHBIMM TOKAMH IMO0B Tpe-
Hebpeub). Onpenennts KO3pPUUMEHT MOLLHOCTH Ha BXoae BeinpsamuTens u ero KI1/1. 3anucars nocneno-
BATE/IbLHOCTL BBIYMUC/INTENbHBIX OonepatopoB. [lTouemy koadduumnent mownocTn 61m30k k eannunue? B ka-
KOM cJ1yyae oH Ob1a1 Obl TOUHO paBeH eauHuLEe?
4. WUmeerca TpéxdasHblii 0AHONONYNEPHOAHBIN (TPEXMYIbCHBIM) AMOAHbBIH BBINPAMUTENb, NUTAEMblH OT
TpEX(HA3HOro CHMMETPUYHOrO CHHYcoMAanbHOro nctounnka DJIC 3ananHoi amnautyasl. Harpyska — pesu-
CTOp € 3aJaHHBIM COMPOTHBJIEHHEM. PaccunTaTh OCUMIOrpaMMY OAHOTO MEPUOJA HAMPSKEHUS M TOKa
Harpy3ku, TOKOB (a3 uctouHuka (0OpaTHbIMM TOKaMM AWOA0B npeHedpeus). Onpenennuts KOIGHULHEHT
MOLWIHOCTH Ha BXoje Bbinpsamutens u ero KI1/1. 3anucats nocneaoBarenbHOCTb BbIYMCAMTENbHBIX OMNEPATO-



poB. [Touemy KO3 PHUUMEHT MOLLHOCTH HHUXKE, YEM Y OAHO(DA3HOrO OAHOMNOIYNEPUOAHOrO BLINPAMUTES, a
KI1/] — Beie?

5. MMeetcs rpynna cCUMMETpUYHBIX TPEX(A3HBIX NEKTPONPUEMHUKOB HU3KOTO HANPAKEHUS, KaXKIAbIH W3
KOTOPbIX MUTAET OT/IE/1bHAA JIMHWS OT OJHOTO MUTAIOLLEro LEHTpa (paauanbHas cXema 31eKTpOoCHabKeHus).
AKTHMBHBIE MOLIHOCTH, KO3((PULMEHTHI MOLLHOCTH, ANMHBI MUTAIOWMUX JUHWAN 3a1aHbl OIHOMEPHBIMU Mac-
cuBaMu. TToroHHeli UMNeaaHC JIMHUHA 3a/laH YMUCIIOM. 3a1aHO TAKKE JIMHEHHOE HaMpsKEeHWE TMUTaKOLLEro
ueHtpa. [lorepamu HanpskeHus B NMHHMAX npeHeOpeub. OnpeaennTb peakTUBHbIE M MOJHbIE MOLLIHOCTH
npuémHukoB. OnpeaenuTs NOTEPH aKTUBHOW U PEaKTUBHOW MOLLUHOCTH B Ka)KA0M JIMHUKU U CYMMapHYIO Nno-
TEPIO. 3anucaTh MNOCE10BaTEIbHOCTb BbIYNCIIUTENbHBIX ONEPATOPOB.

6. Mmeercs rpynna cUMMETPUUHbBIX TPEX(PA3HLIX INEKTPONPUEMHUKOB HU3KOrO HaNpsKeHWs, Kamabli U3
KOTOpPBIX MUTAET OTAE/AbHASA IMHUA OT OJAHOrO MUTAKOLLErO LEHTPa (pajnanbHas cXema 3J1eKTpoCcHa0KeHHs).
AKTHBHbIE MOLLHOCTH, KO3()(PULUMEHTBI MOLLHOCTH, JUIMHbI NMUTAIOLWMX JIMHUN 3a7aHbl OIHOMEPHBIMH Mac-
cuBamMu. [TOroHHbI UMMNeNaHC JMHUIA 3aaH YKUCIOM. 3aaHO TAKXKe JTMHEHHOE HaMpsKeHUE MUTAKOLIEro
ueHtpa. Ilotepamu HanpskeHus B TUHUAX npeHeOpeub. OnpeaenuTh peakTUBHBIE M TMOJIHbIE MOLIHOCTH
npuéMHUKOB. BOaM3K nuTaloulero ueHTpa (MCTOYHKUKA) yCTaHOBIEHA KOHAeHcaTopHas Garapes. Kakyio pe-
AKTUBHYIO MOLIHOCTb OHA J0JKHA FEHepUpOBaTh, YTOOLI A0BECTH LE(P) A0 3aaHHOrO 3HAYEHHUs, €Clln No-
Tepeil aKTUBHOM MOLIHOCTH B KOHAeHcaTOpHOW yctaHoBke (KVY) npeneOpeun? 3anucartbh nocnenoBarelb-
HOCTb BbIYMCIMTE/NbHBIX onepaTopoB. [loBauser an ycraHoBka KY Ha notepu MOLHOCTH B MUTAOLIKX JIK-
Husx?

7. Umeetcs rpynna CUHMMETPUUHBIX TPEX(PA3HbIX NEKTPONPUEMHUKOB HU3KOrO HaMpsKEeHWs, KaK/1blH W3
KOTOPBIX MUTAET OT/AE/bHAS JMHUSA OT OJHOTO MUTAKOLIEro LEHTpa (paanalibHas cXema 3J1eKTPOCHabKeHus ).
AKTHBHBIE MOLLLHOCTH, KOIPPUUMEHTB! MOLLLHOCTH, JUTMHBI MUTAKOLIMX JUHUHA 3a1aHbl OZIHOMEPHBIMHM Mac-
cuBaMu. [ToroHHbid UMNeaaHC NUHUIA 3a1aH YUCIOM. 3aaHO TAKKE JMHEHHOE HaNpsKEeHWEe MUTAKoLIEro
ueHtpa. [lorepsmMu HanpsxeHus B AMHUAX npeHeOpeub. OnpeaennTbh peakTUBHBIE M TMOJIHbIE MOLLIHOCTH
npuéMHUKOB. BOIM3M nuTarowwero ueHTpa (MCTOYHMKA) yCTaHOB/IEHA KOoHAeHcaTopHas Gatapes. Kakyio pe-
AKTHBHYIO MOLIHOCTb OHA JI0JI’KHA F€HEPUPOBATH, YTOOLI 10BECTH tZ(() A0 3alaHHOTO 3HAYEHUS, €CJIM TaH-
reHc yria norepb B KoHaeHcatopHoit ycraHoske (KVY) 3anan? 3anucaTe nocneaoBaTe/lbHOCTb BbIYHCIIH-
TebHbIX ONEPaTOPOB.

8. Umeercs rpynna cMMMETpUUHBIX TPEX(A3HBIX NEKTPONPUEMHUKOB HU3KOrO HAMpsKEHHs, KakKaAbIH K3
KOTOPBIX MUTAET OTAEAbHAA TMHHA OT OJHOIO MUTAIOLIEro LUEHTpa (pajauanbHas CXeMa 3/1eKTPOCHa0KeHus ).
AKTHBHBIE MOLUHOCTH, KO3()PHUUMEHTBI MOLLHOCTH, ANMHBI MUTAIOWMX JUHHUN 3a1aHbl OJHOMEPHBIMH Mac-
cuBaMu. [ToroHHelH MMNenaHC MHUIA 3aaH YUCIOM. 3a1aHO TaK)Ke JAMHENHOE HarpsKeHWe MUTaKUIEro
ueHtpa. [lotepaMun HanpskeHus B AMHUAX npeHeOpeub. OnpenennTh peakTHBHBIE M MOJHbIE MOLIHOCTH
npuéMHUKOB. BOAM3M Kax10ro npuEMHMKA YCTAHOBEHA KOHAEHCATOpHas OaTtapes, reHepupyroLas Takyro
PEaKTUBHYIO MOLLHOCTb, YTO B MUTAKOLIEH NMHUM tZ(P) NPUHUMAET 3aJ1aHHON 3HAYEHHE (B MCXOAHBIX 1aH-
HbIX MMEeTCsi OAHOMEpPHbII MacCHUB C 3aJaHHbLIMHU 3HauyeHuaMM). OnpeaennTb peakTUBHbIE MOLLHOCTH, Ie-
HepupyeMble Kax10oW KoHaeHcaTopHoi ycraHoBkod (KVY). CpaBHMTH MOTEpH MOLUHOCTH B MUTAKOLIMX JIH-
HHUAX 1pu oTcyTCTBUH U Hannuuu KVY. [lorepsamu aktuBHo#i MowHocTH B KY npenedpeus. 3anucarte nocne-
JI0BATEJIbHOCTh BbIYMCIUTEbHBIX ONEPATOPOB.

9. Umeetcs rpynna cMMMETPUUHBIX TPEX(A3HbIX 3IEKTPONPUEMHHUKOB HU3KOrO HaNpsiKeHWUs, KakKAbli W3
KOTOPBIX MUTAET OT/AENbHAs IMHUS OT O/IHOrO MUTAIOLLEro UEHTpa (paananbHas cxema 31eKTpoCcHabKeHus).
AKTHBHbBIE MOLLHOCTH, KOG HHULUMEHTH MOLLHOCTH, JJIMHBI MUTAIOLIMX JTMHUHA 3aaHbl OZIHOMEPHBIMHM Mac-
cuBaMH. [loroHHbIi MMNeaaHC NTMHUIA 3a1aH YKUCIOM. 3aaHO TAKKE AMHENHOE HanpsiKeHUe MUTaoLIero
ueHtpa. [lorepsMu HanpskeHus B JMHUAX npeHeOpeub. OnpenenuTb peakTUBHBIE M MOJHbIE MOLIHOCTH
NpUEMHUKOB. BOM3M Kakaoro npuéMHMKA yCTaHOBIEHA KOHAEHCATOpHAs DaTapes, reHepupyollas Takyro
PEaKTHBHYK MOULIHOCTb, YTO B NMUTAKOLEN NMHWKW tZ(P) NPUHUMAET 3a1aHHON 3HAa4YeHMe (B MCXOAHbIX JaH-
HbIX UMEETCS OAHOMEPHbIH MacCHUB C 3aaHHbIMM 3HauYeHUsMHU). OnpenennTb peakTHBHbIE MOLLHOCTH, re-
HEPUPYEMbIE KaX10i KOHAEHCATOPHOM ycTaHoBKOH (KVY), €cim TaHreHchl yriaa notepb B HUX 3a/1aHbl O/1-
HOMEpHbIM MacCHBOM. CpaBHUTb CyMMapHbl€ MOTEPH MOLLHOCTH B NUTAIOWMX NuHUAX U B KY npu otcyT-
crBuu ¥ Haauuuu KY. 3anucarbh nocneaoBaTenbHOCTb BbIYMCAMTENbHLIX onepatopos. Mcxoas u3 atoro
CPaBHEHHUS OOBACHUTH, MOYEMY MOJIHASE KOMIEHCALUS PEAKTUBHON MOLLUHOCTH B CUCTEMAX 31EKTPOCHabke-
HHUS IKOHOMHMYECKH HeuenecoobpasHa.

10. OcHOBHasi KpuBas HaMarHMYMBAHUS MAarHUTOMSAIKOrO MaTepvana npejacTaBieHa TabuyHO B BUAE ABYX
MacCHBOB: 3HAUYE€HUI HANPsKEHHOCTU MArHUTHOTO MOJA M 3HAYEHWI MarHUTHOW MHAYKUMH. BeiOpate Tex-
HUYECKH MPHEMJIEMbIH METO/l MHTEPMONALMHM U U300pa3nTh 3Ty XapaKTepUCTHKY Ha rpaduke B BUAE rnaj-



KOM KpuBOH. PaccumTaTbh 3aBMCMMOCTb CTaTMuYeCKOH M anddepeHunanbHOW MAarHWTHOW MPOHHULAEMOCTH
Marepuala OT HanpAKEHHOCTH MAarHUTHOIO M0oJA. 3anucarhb NOC/ieA0BaTE1bHOCTb BBIYMCAUTENbHBIX ONepa-
TOPOB.

11. OcHOBHas KpHBas HaMarHM4YMBaHUs MarHUTOMSATKOrO MaTepuana rnpejacraBieHa TablMuHO B BUE ABYX
MacCHBOB: 3HAYE€HWH HaNpsKEHHOCTH MAarHUTHOro noas Hp u 3HaueHuit maruutHon uuaykuuu Bp. TycTh
HanpsKEHHOCTb MAarHUTHOTO MO U3MEHAETCA BO BPEMEHM M0 CHHYCOMAANbHOMY 3aKOHY C aMIIMTY/0M,
paBHON MAaKCHMalbHOMY MO MOAY/IO 3HA4YeHHUIO U3 maccusa Hp. PaccunTtath ¥ nocTpouth B BUae rpaduka
OCLMIJIOrpaMMy MarHMTHOW WHAYKUMM B 3TOM pEeXMME MepeMarHuuyuBaHus. 3anucaTb MOC/IeA0BaTe/lb-
HOCTb BBIYMCIIMTE/IbHBIX OTNEPATOPOB.

12. OcHOBHas KpuBas HAMarHWYMBaHMsS MarHUTOMACKOrO Matepuana rnpeacTasieHa TabAu4yHO B BU/E JBYX
MacCHBOB: 3HAY€HUIN HanpsKEHHOCTH MarHUTHOro nosis Hp v 3HayeHuit MaruuTHoM mHaykuuu Bp. [lyctb
MarHuTHas MHAYKLHA U3MEHAETCA BO BPEMEHHW M0 CHHYCOM/AJIbHOMY 3aKOHY C aMIUIWTY/10M, paBHON Mak-
CHUMaJIbHOMY 10 MOAYJIIO 3Ha4YeHUI0 U3 maccuBa Bp. Paccuurtarh M nocTpouTh B BMAE rpaduka ocUMIIO-
rpaMMy Harnpsik€HHOCTH MarHMTHOTO MOJIsi B 3TOM peKMME NepeMarHMuMBaHus. 3anucath Nnocjae10BaTellb-
HOCTb BBIYUCIIUTE/ILHBIX ONEPaTOPOB.

13. OcHOBHas KpUBas HaMarHMYMBaHMsS MarHMTOMSAIKOrO Marepuana npeacrasieHa TabAUYHO B BUAE ABYX
MacCHBOB: 3HaY€HWUH HanpsKEHHOCTH MarHMTHOro noss Hp u 3HayeHni maruMTHON nHaykuuu Bp. U3 ato-
ro maTepuasna U3roToBJIeH MarHMHTONPOBOA Apoccens, 3PPeKTHBHAA JTMHA KOTOPOrO M MIOLLAAb Nonepey-
HOrO CeYeHMs 3aaaHbl. JlaHO TakiKe 4YMCI0 BMTKOB TOKOBOM OOMOTKM, HAMOTAHHOH Ha MarHUTOMNPOBO.
Paccuntate M noctpouts B BUAe rpaduka Bebep- aMnepHyr0 XapakTepUCTHKY Apoccess. 3anucars noclie-
JIOBATEJIbHOCTb BLIYMCIUTEbHBIX ONEPaTOPOB.

14. OcHOBHas KpuBas HAMarHWYMBAHMS MarHUTOMSATKOrO Marepuasa rpeacTaBieHa TabanyHO B BUAE ABYX
MacCCHBOB: 3HAYE€HWH HANPsHKEHHOCTU MarHMTHOTrO nosis Hp m 3HaueHuit maruutHOM muaykuuu Bp. M3 sto-
ro MaTtepuasa M3roToBJIEH MarHUTONpoOBO/ Apoccens, 3PPEeKTUBHAA UIMHA KOTOPOrO M MUIOLLAAb nonepey-
HOrO CeyeHMs 3aaaHbl. JIaHO TakKe YMCN0 BUTKOB TOKOBOH OOMOTKM, HAMOTAHHOW Ha MarHWTONpPOBOA, B
KOTOPOM HMMEETCS HEMAarHWTHBINA 3a30p, AJIMHA KOTOpOro aaHa. Paccuurarh M nocTpouTb B Buae rpaduka
BeOep- aMrepHylo XapakTepuCTUKY Apoccens. 3anucaTh Moc/iel0BaTeIbHOCTb BbIYMCIIMTE/bHBIX ONepaTo-
poB.

15. OcHOBHas KpuBas HaMarHMYMBaHUsi MarHMTOMSAIKOTO MaTepuana npejacraBieHa TabAuMyHO B BUAE ABYX
MacCHBOB: 3HAYE€HHUH HaNpsKEHHOCTH MAarHUTHOrO noJsist Hp v 3HaueHuit MarHuTHON MHAYKuUMK Bp. M3 3To-
ro MaTtepuajia U3roToBJIEH MarHUTONPOBOA Apocces, 3p(eKTHBHAA LIMHA KOTOPOro U MoLlab nonepey-
HOTO CeueHHs 3aaaHbl. JlaHO TakxKe YMC/IO BUTKOB TOKOBOM OOMOTKM, HAMOTAHHON Ha MarHMTONpPOBOJ, B
KOTOPOM MMEETCSl HEMAarHUTHbBIN 3a30p, AJIMHA KOTOPOro AaHa. Tok B 0OMOTKE W3MEHSETCS BO BPEMEHH MO
CHMHYCOMAANbHOMY 3aKOHY, aMIUIMTYa KOTOPOro 3aaaHa. PaccuuTarb M NOCTPOMTL B BUAE rpaduka ocumi-
JIOrpaMMy MarHMTHOTO MOTOKOCUETJIEHUA APOCCEsl U HATPS)KEHUs Ha 3aXKMMax 0OMOTKH, €C/IM OMUUYECKHM
COMPOTHUBJIEHHEM OOMOTKM MOXKHO npeHeOpeyb. 3anucaTh NOC/ie10BaTEIbHOCTL BLIYMCIMTEbHBIX Ofnepa-
TOPOB.

16. OcHOBHas KpuBas HaMarHW4YMBaHUsS MarHUTOMATKOrO Matepuasna rpeacTaBieHa TabAnyHO B BUAE ABYX
MacCHBOB: 3HAYEHHNI HANPAKEHHOCTU MAarHWTHOTroO noas Hp u 3HayeHnit maruuTHoi unaykuun Bp. U3 ato-
ro Marepuasa W3roToBJIEH MarHMTONPOBOA Apoccens, 3pPeKTUBHAA ANMHA KOTOPOro U Miollaib nomnepey-
HOrO cevyeHHs 3ajaHbl. JlaHO TakiKe YMC/IO BUTKOB TOKOBOW OOMOTKHM, HAMOTAaHHOW Ha MAarHWMTOMpPOBOJ, B
KOTOPOM MMEETCS HEMarHMTHBIH 3a30p, ANMHA KOTOpPOro aaHa. Tok B 0OOMOTKE M3MEHSETCS BO BPEMEHH 110
CHHYCOMAAbLHOMY 3aKOHY, aMIIMTYAa KOTOPOro 3ajaaHa. Paccuurare M nOCTPOUTHL B BUAE rpaduka ocumi-
JIOrpaMMy MarHWTHOrO NOTOKOCUEINAEHUS APOCCENs U HaMpsKeHHUs Ha 3amumax 0OMOTKH, €C/IM OMHUYECKOE
CONpOTHB/IEHHE OOMOTKH AaHO. 3anucaTh MocneA0BaTeIbHOCTb BBIYUCIUTEIbHBIX OMEpPaTopoB.

17. OcHOBHas KpuBas HaMarHWYMBAHHUS MAarHUTOMATKOTO MaTepuana npejacTaB/ieHa TabJnuHO B BUAE ABYX
MacCHBOB: 3HA4Y€HHUH HaNpsHKEHHOCTH MarHMTHOTO noss Hp u 3HaueHuit maruutHol MHAYKuMu Bp. K3 ato-
ro Marepuasna M3roToB/eH MarHUTONnpoBoa aApoccens, 3pdeKTUBHas AIMHA KOTOPOTO M NUIOLLAAb nonepey-
HOrO ceuyeHMs 3aaaHbl. JlaHO TakKe YMCNO BMUTKOB TOKOBOM OOMOTKM, HAMOTAHHOM HA MarHUTONpOBOJL, B
KOTOPOM MMEETCS HEMArHWTHBIW 3a30p, AIMHA KOTOPOro AaHa. Hanpsikenue Ha 3a:uMax 0OMOTKH U3MEHs-
€TCA BO BPEMEHH 10 CHHYCOW/AJIbHOMY 3aKOHY, aMIJIMTY/a M 4acToTa KOTOpPOro 3aaaHel. Paccuurarth M no-
CTPOMTHL B BUJE rpaduKa OCLMAIOrpaMMy TOKa B OOMOTKE, eclii €€ OMHUUYECKHM COMPOTHBICHHEM MOYKHO
npeHebpeyb. 3anucarh NOCNEI0BATENBHOCTD BLIYMCAUTEILHBIX ONEPaTOPOB.



PelTuHr- koHTposb 3.
1. UmMeeTcst MarHMTONpPOBOA CTEPHKHEBOTO TUIMA, MATHUTHAS LIEMNb KOTOPOro COCTOMT M3 TPEX BETBEH U /ABYX
y310B (Kak y Tpéx(asHoro tpancopmaropa). JlaHbl UX NJIOLWIAAK MOMNEPEUHOro ceueHus U 3ddexTuBHbIE
AMHbl. OCHOBHas KpuMBas HamMarHWYMBaHUS MAarHUTHOTO MaTepuana 3aaaHa Tabanuno. Ha kamablii n3 Tpéx
CTepXKHEH HaMOTaHbl TOKOBblE OOMOTKH, YHUC/1a BUTKOB M MpOTEKalOLMe TOKK AaHbl. Onpeaenutb MaruuT-
HbI€ MOTOKM BETBEH. 3anucaTh NOC/IeA0BATENbHOCT BEIYHCIUTEIBHBIX ONEpaTopoB.
2. UmeeTcs MarHMTONpOBO/ CTEPHKHEBOrO TUNA, MArHWTHAs LENb KOTOPOro COCTOMT M3 TPEX BETBEH M ABYX
y310B (Kak y Tpéxdasznoro tpancopmaropa). JlaHbl UX niowaan nonepeyHoro cevyeHus U dpQekTueHble
JumHbl. OCHOBHAs KpMBas HAMarHMYMBaHMS MarHWTHOrO Martepuana 3ajaaHa Tabanuno. Ha kaxawbiii u3 Tpéx
CTE€PIKHEH HAMOTaHbl TOKOBblIE OOMOTKH, YMC/1a BUTKOB M NPOTEKAIOLLME TOKH AaHbl 415 ABYX OOMOTOK.
Onpeaenantb MarHMTHbIE NOTOKHM BETBEH, €C/IM 3a4aHO JOTMOJHUTENbHOE COOTHOLLIEHHE MEXKIY ABYMS MOTO-
kamu. OnpeaennTb HAMarHMYMBAIOLLYIO CHy OOMOTKHM, I KOTOPOH He 3aaH TOK MJIM YMCJI0 BUTKOB. 3a-
MUCaTh MOCAE10BATEIbHOCTb BLIYUCIUTENLHBIX ONEPATOPOB.
3. UmeeTcst MarHMTONPOBOA CTEPHKHEBOrO THMA, MArHUTHAS LeMb KOTOPOro COCTOMT U3 TPEX BETBEH M ABYX
y3710B (Kak y Tpéxdasnoro Tpanchopmaropa). JlaHbl MX nioLlaaM MOMEepeyHoro ceyeHus U dpheKTUBHbIE
AnvHbl. OCHOBHAs KpMBas HAMarHMYMBAaHMA MarHWTHOrO Marepuana 3ajaHa TadbauuHo. Ha kaxablii u3 Tpéx
CTep)KHEH HaMOTaHbl TOKOBblE OOMOTKH, YMC/Ia BUTKOB M MPOTEKalOLMe TOKHU JaHbl. B oaHOM u3 BeTBei
MMEETCS HEMarHWTHBIH 3a30p, AVIMHA KOTOpOro 3aaaHa. OnpeaesinTb MarHWTHbIE NMOTOKW BETBEH M MarHuT-
HOE HamnpsHKeHHWe Ha 3a30pe. 3anucaTth Noc/1eA0BaTeIbHOCTD BbIYMCINTE/bHBIX ONEPaTOPOB.
4. meeTcs MarHMTONpOBO/L CTEPIKHEBOIO THMA, MArHWTHAsA UMb KOTOPOrO COCTOMT M3 TPEX BETBEH M ABYX
y3/10B (Kak y Tpéxdasznoro Tpanchopmaropa). JlaHbl MX NaOWAAM NONEPEYHOro cedeHus U IPPeKTUBHbIE
AnvHbl. OCHOBHAs KpMBas HaMarHMUMBaHUS MarHWTHOrO MaTtepuana 3aaaHa tTabanyHo. Ha kamablil U3 Tpéx
CTEP>KHEN HAMOTaHbl TOKOBbIE OOMOTKHM, YHC/1a BUTKOB M MPOTEKAIOLIHE TOKH JaHbl. B 1ByX BETBAX UMEIOT-
CAl HEMarHWTHBIE 3a30pPbl, JVIMHBI KOTOPBIX 3a4aHbl. OnpeaesnTb MarHMTHBIE MOTOKH BETBEH M MAarHUTHbIE
HanpsKeHUs Ha 3a30pax. 3anucarhb Nocae10BaTe/IbHOCTb BbIYMCINTEbHBIX ONEepaTopoB.
5. IMeeTcs MarHMTONpoOBO/ CTEPIKHEBOTO THMA, MarHUTHaA LEMb KOTOPOro COCTOMT U3 TPEX BETBEN M ABYX
y3/10B (Kak y Tpéx(asznoro Tpanchopmaropa). JlaHbl MX Niolaau nonepevyHoro ceveHus u dQekTuBHbIe
AArHbL. OCHOBHAsA KpUBas HAMAarHMYMBAHMS MarHWTHOrO Marepuana 3azava tabanuHo. Ha kamabiii u3 Tpéx
CTEPXKHENH HAMOTAHbI TOKOBbIE OOMOTKH, YHC/1a BATKOB U NPOTEKAIOLLME TOKK AaHbl. B TpEX BETBAX MMEIOT-
CSl HEMAarHWTHbIE 3a30Pbl, JUIMHBI KOTOPBIX 3a4aHbl. ONpeaesnTb MarHUTHBIE NOTOKH BETBEH M MAarHUTHbIE
HarnpsHKEHUs Ha 3a30pax. 3anucaTh NoCae10BaTeIbHOCTb BIYUCIUTEIbHbBIX OMEPaTOPOB.
6. IMeeTcs MarHMTONPOBO/ CTEPIKHEBOrO THIMA, MAarHMTHAs LEMb KOTOPOrO COCTOMT U3 TPEX BETBeH M ABYX
y370B (Kak y TpéxdasHoro TpaHcopmaropa). JlaHbl MX MJIOLIAAK MOMNEPEYHOro ceveHus U 3 dekTuBHbIe
AnuHbl. OCHOBHAs KpHBas HAMarHMYMBaHUA MarHUTHOrO MaTepuasna 3ajaaHa TabanyHo. Ha kamabiil 3 Tpéx
CTEP)KHEH HaMOTaHbl TOKOBblE OOMOTKH, YMCAa BUTKOB W MPOTEKAOLLME TOKM AaHbl Ans ABYX oOMoOTOK. B
TPEX BETBAX WMEIOTCS HEMArHWTHbBIE 3a30pbl, AJAMHBI KOTOPbIX 3aAaHbl. OnpeaenuTb MarHUTHBIE MOTOKH
BETBEH M MAarHUTHBIE HAMPSIKEHWUs HA 3a30pax, €C/M 3a1aH0 AOMOJHUTENbHOE COOTHOLUEHHE MEXAY ABYyMS
notokamu. OnpeaenuTb HaMarHMYMBAIOLLYIO CHYy OOMOTKHM, A/151 KOTOPOM He 3aaH TOK MM YHC/IO BUTKOB.
3anucaTh NOC/NeA0BaTEbHOCTD BLIYHCAUTENLHBIX ONEPATOPOB.
7. OcHOBHas KpWBas pa3MarHWYMBAHMS MarHUTOTBEPAOro mMarepuana 3aaaHa TabAMyHO B BUAE 3aBUCHMMO-
CTH HaMAarHWYEHHOCTH OT HANPsKEHHOCTH MArHUTHOrO No.s. BuiGpaTh METOA HHTEPNONSALUMHK H MOCTPOUTD
3Ty XapaKTEPUCTUKY B BH/IE M1aAKOH KpuBOH. [lepecuntars 3Ty KpUBYIO B 3aBUCMMOCTb MAarHMTHOM MHYK-
UMK OT HanpsiKEHHOCTH MArHWTHOIrO MOJIsA, NOCTPOUTH MOJYHYEHHYIO KpPUBYIO. PaccunTarth KOIPUMTHBHYIO
CHJIY M0 MArHUTHOM MHAYKLMH. 3anucarh NocaeA0BaTeNbHOCTb BbIYHCIUTENbHBIX ONEpPaTOpPOB.
8. OcHOBHas KpuBas pa3MarHWYMBAHMA MArHWTOTBEPAOro MaTepuasa 3aaaHa TabJWYyHO B BMIE 3aBMCHMO-
CTH HAMArHMYEHHOCTH OT HANpPsKEHHOCTHU MarHMTHOrO nons. PaccuntaTh M NOCTPOUTL B BUAE rpaduka 3a-
BMCUMOCTb AM(PPEepeHUHanbHON M CTaTUYECKOW MAarHMTHOM BOCTIPUMMYMBOCTH OT HanpsikEHHOCTH Mar-
HUTHOTO 1015, 3anucaTh NOCA€J0BaTEbHOCTb BEIYMCIUTE/IbHBIX ONEPaToOpoOB.
9. OcHoBHas KpuBas pazMarHM4YMBaHMs MarHUTOTBEPIOro MaTepuasa B BUE 3aBUCUMOCTH HAMAarHM4eHHO-
CTH OT HanpsHXKEHHOCTH MarHUTHOTO T0J1s 3a/laHa rnapaMeTpamMM anmnpoKCUMHUPYIOLLEro BblpaxeHus no [1s-
TuHY. [lepecunTarh 3Ty KpUBYIO B 3aBUCMMOCTb MAarHUTHONW MHAYKUMH OT HAMPSKEHHOCTH MArHUTHOTO MO~
151, MOCTPOMTD MOJYYEHHYIO KPUBYHO. PaccunTaTh KOIPUMTUBHYIO CHITY 1O MarHMTHOM MHAYKUMK. 3anucaThb
MOCJ/IE10BATEILHOCTL BbIYMCIUTENLHBIX ONEpPaToOpoB.
10. OcHoBHas KpuBas pasMarHM4YMBaHUs MArHUTOTBEPAOrO MaTepuana B BUJE 3aBUCUMOCTH HAMarHWYeH-
HOCTH OT HanpsHKEHHOCTH MAarHUTHOrO MOJIA 3aJaHa napameTpaMiu anrpoKCHMHUPYIOLLEro BbIPaKeHHs 10



[Iatuny. Paccuntath ¥ nocTpouTh B BMAE rpaduka 3aBUCUMOCTb AU depeHunanbHOM U cTaTUYeCKOl Mar-
HUTHON BOCIIPMUMYHUBOCTH OT HanpsHKEHHOCTH MAarHWTHOrO MoJs. 3anucarh NOC/IEA0BATENbHOCTb BbIUMC-
JIMTE/IbHBIX OTNEPaTOpOB.

11. MmeeTcs MOCTOAHHBIA MAarHUT ¢ OJHOPOJHBIM pacrnpee/]eHUEM BEKTOpa OCTAaTOYHOW HAaMarHWYEHHO-
cTu. JlaHa AnMHA MarHWTa B HanpaBlE€HWM 3TOrO BEKTOpa M MUOLIAAb ronepeyHoro cevueHus. OCHOBHas
KpHBas pa3MarHMuYMBaHMs 3ajaHa TabNMYHO B BUJE 3aBUCMMOCTH HAMAarHUYEHHOCTH OT HANpPAKEHHOCTHU
MarHuTHOro noas. [lpeactaBuTb 3TOT MarHMT B BUAE BETBM MArHUTHOW LENW B ABYX BapMaHTax: Koraa B
CXeMe 3aMelleHus 1) ecTb U 2) HeT MCTOYHMKA MAarHMTHOIO NMOTOKA. 3anucarh Noc/ae/10BaTebHOCTb BblUMC-
JIUTEJIbHBIX OTNEPaTOPOB.

12. meeTcs NOCTOAHHBIA MarHUT ¢ OJHOPOAHBIM pacrpeaeNeHneM BEeKTOpa OCTaTOYHOM HaMarHUYeHHO-
cTu. JlaHa AnMHA MarHWTa B HanpaBi€HUM 3TOr0 BEKTOpa M MJollaab nonepeyHoro ceueHus. OCHOBHas
KpHBas pasmMarHMYMBaHWS MarHMTOTBEPLOro MaTepuana B BM/€ 3aBUCUMOCTH HAMArHHYEHHOCTH OT Hamnps-
KEHHOCTH MAarHMTHOrO NOJA 3ajaHa napameTpamu annpoKCUMHUpylowero soipaxenus no [atuny. [pea-
CTaBMTh 3TOT MarHWT B BU/€ BETBM MarHUTHOM LENM B ABYX BapUaHTax: KOrja B CXeMe 3aMellleHus |) ecTb
¥ 2) HET MCTOYHMKA MAarHUTHOTO MOTOKA. 3anucarh Moc/ie10BaTeIbHOCTh BBIUNCIUTENILHBIX ONEPaTOpPOB.

13. Umeetcs oanodasHeiit cunoBoit TpaHchopmaTop, 415 KOTOPOro MU3BECTHbI CTAHAAPTHbIE KAaTal0KHbIE
(nacnopTHbie) AaHHble. OnpeaennTb MaTpULly MMNEJaHCOB 0OMOTOK. 3anucaTh NOC/NeA0BaTENbHOCTb Bbl-
HYHCJIUTCJIbHBIX ONCPaTOpPOB.

14. Umeercsa oaHodasHbli cHA0BOH TpaHc(OpMaTOp, U1l KOTOPOrO W3BECTHbI CTAHAAPTHBIE KaTalOMKHbIE
(nacnopTHble) AaHHble. JlaHO 3HayeHHe KOIPPHULIMEHTA MOLLIHOCTH AKTHUBHO-MHAYKTHBHON Harpysku, noj-
K/Il0uaeMoi K BTOpUYHOM Lenu TpaHcdopmaropa. PaccuuTate M MOCTPOUTHL B BUAE rpadhuka 3aBUCHMOCTh
AEHCTBYIOLLErO 3HAYEHUs HANpsHKEHUs Ha Harpys3Ke npu u3MeHeHuH KoddduumeHTa 3arpy3ku TpaHchop-
MaTopa. 3anucarh Nnoc/ie10BaTe/IbHOCTh BbIYMCIUTE/bHBIX OMEPaTOPOB.

15. Umeetcs oaHodazHblit cuoBoi TpaHchopmaTop, A/ KOTOPOrO M3BECTHbI CTAHJapTHBIC KaTal0XKHbIe
(nacnoptHble) navHble. JlaHo 3HauyeHHe KOIPPHUUMEHTA MOLLHOCTH AKTUBHO-EMKOCTHOW HArpysku, noi-
KJII0OYaeMOM K BTOPMYHON uenu Tpanchopmartopa. Paccunrate M nOCTPOUTHL B BUAE rpadyka 3aBUCUMOCTD
JAEWCTBYIOLLErO 3HAYEHHWs HAMPSKEHUsl HAa HAarpy3Ke Npu U3MEHEHUH Kod(pdHUMEHTa 3arpy3ku TpaHchop-
MaTopa. 3anucarb roc/ieA0BaTe/IbHOCTb BbIYUCAUTENbHBIX ONEPaTOPOB.

16. Umeetcs oaHodasHblii cunoBoi TpaHcdopmarop, As KOTOPOro M3BECTHbI CTaHAAPTHBIE KaTal0kKHbIe
(nacnoptHbie) aaHHble. JlaHO 3HayeHHe KOIPPHULHEHTA MOLLIHOCTH AKTHBHO-MHYKTHBHOM Harpy3ku, noa-
K/IIOYaeMOi K BTOpUUHON uenn TpaHcdopmaropa. [Tyrém moaennpoBaHus pe:KMMOB MO JMHEHHON cxeme
3aMELLEHMs paccuuTaTh M MOCTPOUTHL B BMAE rpaduka 3aBUCHMOCTb KOMIJIEKCHOW MOLLHOCTH MOTEPh B
TpaHcdopmarope npu u3MeHeHUH KoddduunenTa 3arpy3kn. CpaBHUTb MOMYYEHHBIN pe3yabTaT ¢ pacuéTom
MOLLHOCTH MOTEPb NO M3BECTHOW aMNUpHUUecKOn (opmyne. 3anucarh MocaeA0BATENLHOCTD BbIYMCIANTE N b-
HBIX OMEpaTopoB.

17. Umeetcsa oaHodasHbli cu0BOH TpaHchopmaTop, Ans KOTOPOro M3BECTHBI CTAHAAPTHBIE KATal0kKHbIE
(nacnopTHble) AaHHble. JlaHO 3HaueHHe K0P UUMEHTA MOLIHOCTH AKTUBHO-EMKOCTHOW Harpys3ku, noa-
K/IIO4aeMOM K BTOPUYHOI uenu TpaHcdopmatopa. [lyTém moaennMpoBaHus pexxMMOB MO JMHEHHON cxeme
3aMELUECHHMA paccuMTaTh U MOCTPOUTH B BHAE rpaduka 3aBUCHMOCTb KOMIUIEKCHOW MOLUHOCTH MOTEpPb B
TpaHchopmaTope Npu U3MeHeHUH KoadduumreHTa 3arpy3ku. CpaBHUTH NOJYYEHHbIH pe3yabTaT ¢ pacyéToMm
MOILHOCTH MOTEPb MO M3BECTHOH 3MNUPUUECKON (opmyse. 3anucarhb Mocaea0BaTe/IbHOCTh BbIYMCINTE b=
HBIX OMEPaTOpoOB.

18. Umeetca oanodasHbiit cunoBoi TpaHchopmatop, 415 KOTOPOro M3BECTHbI CTAHAAPTHbIE KATaN0KHbIE
(macnopTHbie) AaHHble. JlaHO 3HAauYe€HWe aKTMBHOM MOLLHOCTH, noTpebisemoi Harpyskoi. [1yTém moaenu-
POBAHMA PEXKHUMOB M0 JTMHEHHON CXEME 3aMELLEHHs PacCUUTaTh W MOCTPOUTL B BH/E rpahuka 3aBUCHMOCTD
JAEHCTBYIOIIErO 3HAYEHUs HANpPSXKEHWs Ha Harpy3ke OoT noTpebiseMoil peakTMBHOW MOLIHOCTH. 3anucarb
M0C/IE10BATENbHOCTL BBIYUC/IUTEIbHBIX ONEPAaTOPOB.

Koutpoabuele Bonpocst no CPC.

1. Umeetcsa onHodasHblil 01HONOAYNEPHOAHDIH AWOAHbIH BBINPAMUTE/b, MUTAEMbIH OT CHHYCOMAAILHOTO
ucrounuka DJIC 3anannoi amnautyasl. lnoa naeansHeiit. Harpyska — pe3sucTop ¢ 3aaaHHbIM CONPOTHUBIIE-
HueM. OnpeaennTb KOMIMIEKCHbIE aMnInTyAbl 41 rapMOHMK Toka. OnpeaenuTs ASHCTBYIOLLEE 3HAYEHHE
TOKa, CpeIHMH MOJyJ/Ib TOKA, €r0 MaKCMMa/lbHOE 3HauYeHHe, KOIPPUUHMEHT GopMbl, KOIQDHULIMEHT aMNANTY-
Jbl. 3anucaTh NOCAe10BaTebHOCTD BEIYMCINTEbHBIX ONEPaTOpOB.

2. Umeetcs oaHodasHblit 0AHONONYNEPUOAHBIH AWOAHBIA BbINPAMMUTEb, MWTAEMbIH OT CHMHYCOMAANbHOIO
ucrouynuka DJ1C 3ananHoi amnautyael. BonbT-amnepras xapakrepuctuka (BAX) anoaa 3anana tadnnyHo.



Harpy3ka — pe3uctop ¢ 3aaaHHbIM conpoTuiaeHreM. OnpesenuTb KOMIMIEKCHbIE aMNANTYAbl 41 rapMOHMK
Toka. OnpeaennTs AeHCTBYIOLLEE 3HAYEHHE TOKA, CPEAHUI MOYIb TOKA, €r0 MaKCHMallbHOE 3Ha4YeHHe, KO-
adppuuneHT Gopmbl, KO3IGGULUMEHT aMIIMTYAbl. 3anUcaTh NOC/EA0BATEILHOCTb BBIYMCIUTENILHBIX Ofepa-
TOpPOB.

3. WUmeetcs TpéxdasHplit 0AHOMONYNEPUOAHBIH (TPEXMYIbCHBIN) AMOAHBIA BBINPAMUTENb, MUTAEMBbIH OT
cunyconaanbHoro uctoynuka IJIC 3aganHoi amnnutyasl. [lnon waeansHelt. Harpyska — pesucrop ¢ 3a-
JaHHBIM conpoTuBaeHueM. OnpeaennTb KOMIUIEKCHbIe aMnanTyabl 41 rapmoHuk Toka. Onpenenuts aeii-
CTBYIOLLEE 3HAUYEHUE TOKA, CPEIHUI MOAY/b TOKA, €ro MakCUMabHOe 3HaueHue, KodapuuneHT Gopmbl, Ko-
3 PuuneHT aMnanTyabl. 3anucaTh NOCAeA0BaTEIbHOCTL BEIYMCIINTENBbHBIX ONEPaTOpPOB.

4. Umeerca TpéxdasHblii 0AHOMNONYNEPUOAHbIH (TPEXMYAbCHBbIN) AMOAHbIA BbINPAMMUTENb, MUTAEMbIA OT
cuHycouaanbHoro ueroynuka DJ1C 3ananHoi amnautyasl. BonbT-amnepHas xapakrepuctuka (BAX) aunona
3a7aHa TabauuHo. Harpy3ka — pe3uctop ¢ 3a1aHHbIM conpoTtusieHuemM. OnpeaennTb KOMIUIEKCHbIE aMIlIv-
Tyabl 41 rapmonuk Toka. Onpenenute AEHCTBYIOUIEE 3HAYEHWUE TOKA, CPEAHMIA MOJY/]b TOKA, €ro MaKCH-
Ma/ibHOE 3HayeHue, KOIPPHUUHEHT PopMbl, KOIPPULMEHT aMIINTY bl 3anucarh Mocae/10BaTeIbHOCThb Bbl-
YHCJIUTENIbHBIX ONEepPaTOpOB.

5. Umeetca Tpéxdasubiii ABYXNonynepuoaHbii (LUECTUNYAbCHbIA) AHOAHBIA BbINPSAMUTENb, MUTAEMbli OT
cHHycouaanbHoro ucrouynuka IJIC 3apanHHoi amnautyasl. Jlnoa uaeansHblit. Harpyska — pesucrop ¢ 3a-
JAaHHbIM COMpOTHBAEHHEM. OnpeaeNnTe KOMMIEKCHbIE aMmanTyabl 41 rapMoHMK Toka. Onpeaenuts aen-
CTBYIOLLEE 3HAYEHHE TOKA, CPEAHUI MOAYJIb TOKA, €r0 MaKCMMalbHOE 3HaYeHHue, KOIPPHUHEHT GopMbl, KO-
3 duuMeHT aMnAuTY1bl. 3anucarh Nocae10BaTe/IbHOCTb BLIYUCINTENbHBIX ONEPaTOPOB.

6. Mmeercsa TpéxdasHblit ABYXNONyNnepruOAHbIN (LUECTUIYIbCHbIN) AMOAHBIH BbINPAMUTEb, MUTAEMbIH OT
CUHYcouaanbHoro ucroynuka DJIC 3apanHoi amnantyasl. Bonst-amnepHas xapakrepuctuka (BAX) avona
3anaHa TabauuHo. Harpyska — pe3ucTop ¢ 3aaHHbIM conpoTuBiaeHueM. OnpeaenuTb KOMMIEKCHbIE aMIIn-
Tyabl 41 rapMoHuk Toka. Onpenenutb AEHCTBYIOLIECE 3HAYEHHME TOKA, CPEAHMH MOAY/b TOKA, €ro MaKCH-
MasibHOE 3HaueHHue, KOdPPuuneHT hopMbl, KOIPPUUHMEHT aMNANTYAbI. 3anucaTh NOCIeA0BaTe/IbHOCTL Bbl-
YUCJIUTENIbHBIX ONEepPaTOpOB.

7. CyTouHbI! rpad)MK aKTUBHOM MOLLHOCTH NOTpeduTENEel, NUTAEMbIX OT HEKOTOPOro LEHTpa MpeacTaBlieH
KYCOUYHO-NOCTOAHHONW (DyHKUMEH B BMAE ABYX OAHOMEPHBIX MACCHMBOB: 1) MOMEHTOB BPEMEHM Hayaja 4a-
CTMYHOrO MHTEpBana (NMOCAEAHUN 3NNEMEHT — BpPEMSl OKOHYaHMUs CYTOYHOIO MHTEpPBaia) U 2) 3HaYeHUH ak-
THBHOM MOTpedAsSeMOi MOLLLHOCTH B Ka)KI0M 4aCTMYHOM MHTepBaie. OnpeaesinTb OTNYLIEHHYIO 3a CYTKH
3JIEKTPOIHEPTHIO, MAKCUMa/IbHYIO MOLLLHOCTb, BPEMS MCI0/1b30BAHUA MAKCUMYMa, CPEAHION MOLLHOCTb M0-
TpeduTenei, koadpduuneHT makcumyma, koapduuneHT 3anonHenus u koapduumnent popmol rpaduka. Jla-
Ha CyMMapHas YCTAHOBJEHHas MOLLHOCTb 3aeKTponoTpeduTenei. OnpeaennTs rpynnoBoi KodpGpuumeHT
MCMOb30BaHUA U KO3 duuMeHT cnpoca. 3anucaTh NOCAEA0BaTEILHOCTD BbIYMCIUTENBHbBIX ONEPaTOPOB.

8. Jlna uexa npoMbILLIGHHOTO NPEANPUATHS UMEETCS NepedeHb NeKTPONPUEMHHUKOB, YCTaHOB/IEHHbBIE aK-
THBHBIE MOLLHOCTH KOTOPBIX 3a4aHbl OJIHOMEPHBIM MAacCHMBOM. 3a/laHbl TaKkKe MacCHBbl KOIP(PUUMEHTOB
Crpoca U HOMHUHANbHLIX KO3(ULMEeHTOB MOLHOCTH. OnpeaennTs pacuéTHYIO aKTUBHYIO, PEaKTUBHYIO M
MOJIHYK) MOLIHOCTL Lexa 0e3 yyéra OCBETHUTE/NbHON Harpy3ku. 3anucarth Moc/je10BaTe/lbHOCTb BbIYWCIU-
TeJIbHBIX ONepaTopoB.

9. Umeercs oanodasHblii cunoBoit TpaHchopmaTop, A1si KOTOPOro W3BECTHbI CTAHAAPTHbIE KaTal0KHbIE
(macnoptHeie) aaHHble. JlaHO 3HaYeHHe KOIPPULMEHTa MOUIHOCTH AKTUBHO-UHAYKTUBHOM HArpy3ku, noj-
K/JI04YaeMOM K BTOpPUYHOM Lenu TpaHchopmaropa. [1yTém MoaennpoBaHUs peKUMOB MO JMHEHHONH cxeme
3aMELIEHHUs paccyMTaTb M NMOCTPOUTHL B BHAE rpauka 3aBUCHUMOCTb KOIP(DUUMEHTA MOIE3HOro AeHCTBUSA
TpaHcdopmaropa npu u3mMeHeHUuH KoappuunenTa 3arpy3ku. CpaBHUTb NOJYUYEHHBIH Pe3yabTaT ¢ pacuéTom
MOLUHOCTH NOTEPL MO W3BECTHOM IMNUPHUUECKON (opmyne. 3anucarh Nocaea0BaTebHOCTb BbIYHCIUTE b=
HbIX OMEPaTOPOB.

10. Umeercs oanodasubiit cHN0BOH TpaHc(opMaTop, A4S KOTOPOrO M3BECTHbI CTAHAAPTHBIE KaTal0kKHbIe
(nacrnopTHele) AaHHble. JlaHO 3HaueHHe KOI(PPUUMEHTa MOLIHOCTH AKTMBHO-EMKOCTHOM Harpysku, noj-
KJIHOYaeMON K BTOPUYHO# uenu TpaHcdopmatopa. [TyTéM MonenupoBaHus peXMMOB 0 JTHHEHHOH cxeme
3aMELLUEHUS pacCYUTaTh U NOCTPOUTHL B BHAE rpauka 3aBUCUMOCTb KOIPPHUUMEHTA MONE3HOr0 AeHCTBUSA
TpaHcdopmatopa npu usmeHeHun KodpduunenTa 3arpy3kn. CpaBHUTH MOJYUYEHHbIH pe3ynbTaT ¢ pacyéToM
MOLUIHOCTH NOTEPL M0 U3BECTHON 3MNUpHueckol (Gopmyse. 3anucaTb Nocae10BaTeIbHOCTb BBIYMCIUTE b=
HbIX OMNEPaTopoOB.

11. Umeetcs oanodasHbil CHIOBOH TpaHC(OpMATOp, A1 KOTOPOTO M3BECTHBI CTAHAAPTHBIC KATAN0MKHBIE
(macropTHele) naHHble. JlaHO 3HayeHHe KOI((PHULIMEHTa MOLHOCTH aKTMBHO-MHAYKTHBHOM Harpy3ku, noa-



KJIKO4aeMOM K BTOPUYHON uenu TpaHcdopmaropa. [1yTéM MoaenupoBaHus peKMMOB MO JMHEHHOH cxeme
3aMELIEHHs PacCYUTaTh M NMOCTPOUTH B BUAE rpaduka 3aBUCHMOCTb KOd(HLIHEHTa MOLLHOCTH TpaHcop-
MaTopa CO CTOPOHbI NMEPBUYHBIX 3a)KUMOB NMPU U3MEHEHHUH KO uLMeHTa 3arpy3ku. CpaBHUTH MOJNyYEH-
HbIH pe3ynbTar ¢ pacy€TOM MOLLHOCTH MOTEPb MO U3BECTHOM 3MMupuueckoi Gopmye. 3anucatbh Nocaea0-
BATE/IbHOCTb BBIYMCIUTENbHBIX ONEPATOPOB.

12. Umeetca oanodasHelit cunoBoit Tpancgopmarop, A1s KOTOPOro M3BECTHbI CTAHAAPTHBIE KaTal0KHbIE
(nacnoptHbie) AaHHble. JlaHO 3HayeHue KOI(PPUUMEHTA MOLLHOCTH AKTUBHO-EMKOCTHOH Harpys3ku, noa-
K/II04YaeMOM K BTOPUYHOM Lenu TpaHcpopmaropa. [1yTém MoaenupoBaHusl peKUMOB MO JMHEHHOW cxeme
3aMELIEeHHs pacCuuTaTh M MOCTPOUTH B BUAE rpaduka 3aBUCUMOCTb KO3 duumueHTa MowHocTH TpaHchop-
Maropa co CTOPOHbl MEPBUYHBIX 3a)KMUMOB NPU M3MEHEHHUH KOI(pduuneHTa 3arpy3ku. CpaBHUTL MOJYYEH-
HBIA pe3y/bTaT ¢ pacy€TOM MOLLHOCTH NOTEPb MO W3BECTHOW IMMUPHUYECKOH Gopmye. 3anucarb nocielo-
BATEJIbHOCTb BBIYMCMTENIbHBIX ONEPaTOPOB.

13. BeiBeaute Gopmyiy, BbIpakKarOLLYt0 KOMMNIEKCHbIH KOIPMUUMEHT 31eKTPOMArHUTHON CBSA3M 0aHOGDa3-
HOTO CHJIOBOrO TpaHC(OpMATOpa Yepe3 ero nacrnopTHbIE (KaTanoKHbIe) AaHHbBIE.

6.2. Bonpocsl (3a1a4n) K IK3aMeHy

. Hmeerca naeannsmpoBaHHbli 1Mo, yyacTok BAX KOTOpPOro B OTKPBITOM COCTOSIHUM NpeACTaBeH
tabauuen. Ha aTom anoae peann3oBaH 0AHONONYNEPHOAHbIN BbINMPAMUTENb, CX€Ma KOTOpPOro aaHa. Mu-
AYKTHBHBIX U €EMKOCTHBIX 2/IEMEHTOB HeT. PaccuuTaTh M NOCTPOUTH OCLMIAOTPAMMYy ABYX NEPHOL0B U3-
MEHEHHSA HanpsHKEeHUs Ha HarpysKe.

2. OaHO M TO Ke 3HaYeHHe TOKa M3MepeHo amnepmeTpom n pas. [loayuuncs paszbpoc M3MepeHHbIX
3HAYEHHH ToKa. DTOT pazdpoc 3a4aH BbIPAXKEHHUEM, B KOTOPOM BbI3bIBAETCSl F€HEPATOP CAYUYANHbIX YM-
cen. OnpenenuTh MMHUMANbHOE W MaKCMMalbHOE NoKazaHue npubopa, cpeaHee 3HauYeHHE MOKa3aHWiA,
CPEAHEKBaAPaTHYHOE OTKJIOHEHHE OT CPEAHEro, pa3HOCTb MEXAY MAKCHMalbHbIM U MMUHHUMAIbHBIM M0~
KazaHueM npubopa.

3. [Tlyctb HexoTopasi ogHO(azHasi Harpy3ka MUTAeTCs OT NEKTPOHHOro npeobpaszoBaresis 4acTOThI.
@OopMbl HaNpPs)KEHUS U TOKA UCKAXKEHbI M0 OTHOLIEHUIO K CUHYCOM/IE M 3a/laHbl B BUE OCLMIONPaMM B
TabauuHoi ¢opme. IMocTponTb rpadku MrHOBEHHbLIX 3HAYEHWI HanpsHKeHWs, TOKa M noTpedaseMoi
MOILHOCTH. OnpenennuTb MNOCTOSHHbIE COCTABAAIOUIME, CPEAHWE MOAYIHW, AEHCTBYIOLUME 3HAYEHUS
HanpskeHus U Toka. OnpeeanTb aKTUBHYIO M NOJHYIO MOLLHOCTb, 0Tpedasemyto Harpy3koit. Onpeae-
JIATb KOYPHULUMEHT MOLLLHOCTH.

4. M3 yeThlpéXx uaeanu3MpOBaHHBIX AMOAOB COCTABJIEH ABYXMOIYNEPHOAHbBIH BbINPAMUTEb, KOTOPbIH
MUTAETCA OT MAEaNbHOro0 cHHyconaanbHoro uctounuka DJIC. Boinpsamurens HarpykeH Ha uaeanbHblH
pe3ucTop ¢ 3a1aHHbIM conpoTtusienreM. Amruintyaa DJIC 3anana. Yuactok BAX kan10ro u3 140108 B
OTKPLITOM COCTOSIHMM npezacTasieH Tabauued. Paccunrath W NoCTpouTh rpaduk ABYX NEpUOIOB M3Me-
HEHHWA HanpsHKeHHUs Ha Harpyske.

5. Wmeercs naeannsupoBaHHblit Anoa, yyactok BAX KOTOPOro B OTKPLITOM COCTOSIHUW MpeACTaB/ieH
Tabauuei. Ha 3ToM anoae peann3oBaH 0AHOMOMYNEPHOAHBIN BLINPSIMUTE/b, CXeMa KOTOporo aaHa. Mu-
AYKTHBHBIX M E€MKOCTHBIX 3/€MEHTOB HeT. BbimonHuTh ¢ nomoubio ¢yHKUMM interpl KyCOYHO-
NUHeNRY0 uHTepnonaumio BAX B 3a1aHHOM anana3zoHe HanpskeHWH ¢ 3aJaHHbIM LLAroM Mo Hanpsxe-
HUIO. [1ycTb BBINPAMUTENH MUTAETCA OT MAEANLHOrO UCTOYHMKA CUHYcouaanbHoi DJIC U HarpykeH Ha
HaealbHBIA Pe3NCTOp € 3adaHHbIM conpoTuBiaeHueMm. Amnautyaa D/1C 3anana. B oavo# ¢urype no-
CTPOHUTL rpaduKK (OCUMAIOrpaMMbl) ABYX MEPUOAOB M3MEHEHHS! MIHOBEHHOW MOUIHOCTH, FeHepupye-
Mol uctouHMKoM DJIC (BXOAHON MOLIHOCTH BBINPAMMTENS), U MTHOBEHHOM MOLLHOCTH, NoTpedasemMoi
Harpys3Kom.

6. Hmeercs naeanusupoBaHHbli A0, ydacTok BAX KOTOPOro B OTKPLITOM COCTOSIHMM MPEACTAB/EH
Tabnuuei. Ha aToMm anoae peann3oBaH OAHOMONYNEPHOAHBIH BLINPIMHUTEIL, CXeMa KOTOporo jaaHa. Mh-
AYKTUBHBIX M EMKOCTHBIX 93/€MEHTOB HeT. BeINnonHUTL ¢ nomouiblo (GyHKunMu interpl KycouHo-
JMHEHHY0 uHTepnonaunio BAX B 3a1aHHOM AnanazoHe HanpsyKeHUH ¢ 3alaHHbIM LLArOM MO Hanpsixe-
HUKO. [1ycThb BBINPAMUTENL MUTAETCS OT MAEANBLHONO UCTOYHMKA cHHyconaanbHoi DJIC U HarpykeH Ha
MJ1€ajIbHbIA PE3UCTOP € 3aaHHbIM conpoTuBaeHneM. AMmiutyaa DJIC 3anana. Onpenenurs akKTHBHYIO M
MOJIHYO MOIIHOCTb, reHepupyemyro UCTOYHUKOM DJIC, akTHBHYIO MOUWHOCTh, NOTpeGaseMyt0 Harpys-
Ko#, a Takxe KITJ] 1 kKoapprunMeHT MOLHOCTH BLIMPSAMUTENS B AAHHOM peskume paboThl.

7. W3 ueTbIpéx Maeann3upOBaHHbLIX IMOI0B COCTAB/IEH ABYXMOAYNEPHOAHBIN BLINPAMUTENb, KOTOPbIN
MUTAETCA OT MAeanbHOro cHHycouaanbHoro uctounuka DJ1C. BoinpsmuTtens HarpyKeH Ha waeanbHbld



PE3MCTOp € 3a4aHHbIM conpoTuBaeHreM. Ammantyaa D/1C 3agana. Yuactok BAX kaxaoro u3 aMoa0s B
OTKPbITOM COCTOSIHMM npejacTaBieH Tabauuei. Paccuutath M NOCTPOMTH rpaduk ABYX NMEPUO0B M3Me-
HEHUS! MTHOBEHHOW MOLLHOCTH, FEHEPUPYEMOI UCTOYHMKOM M NMOTPeOasEMON HArpy3KOM.

8. M3 ueTblpéX MAEaNU3UPOBAHHBIX AMOA0B COCTAB/EH ABYXIMOIYNEPUOAHBIN BbINPAMHUTEb, KOTOPbIH
MUATAETCA OT WACANBHOINO CHHycouaanbHoro ucroynuka D/1C. Beinpamurens HarpyKeH Ha uaeajibHbIH
pe3ucTop ¢ 3a1aHHbIM conpoTuBieHreM. AMnuutyaa DJIC 3anana. Yuactok BAX Kax1oro u3 amoz10B B
OTKPbITOM COCTOSIHMH npeacTapiaeH Tabanuen. OnpeaeauTb aKTUBHYIO M MOJHYK MOLUHOCTb, FEHEPUPY-
emyto ucrounukom DJIC, aKTUBHYHO MOLLHOCTB, NoTpedasemyto Harpyskoi, a Takxke KIT/1 n koapduun-
€HT MOLLLHOCTH BbINPAMUTENS B JAHHOM pexKuMe paboThl.

9. W3 Tpéx maeannsmpoBaHHBIX AMOAOB COCTaBleH TPEX(a3Hbli OLHOMOAYNEPHOAHBIHA BbINPAMHUTEb,
KOTOPbIH MUTAeTCA OT TPEX MJalbHBIX CHHYCOMAANbHBIX UCTOUHMKOB DJIC, obpasyrommx cHMMEeTpuy-
Hyto Tpéx(asHyto cucTeMy NpsMOi Moc/ieA0BaTeNbHOCTH. BhINpaAMUTEIb HarpyKeH Ha vealbHblid pe-
3UCTOP C 3a7aHHbIM conpoTuBaeHneM. Amnautyaa DJIC kaxnon u3s das sanana. Yuacrok BAX kaxknoro
M3 JIMO/I0B B OTKPBITOM COCTOSIHWM TMpeACTaBieH Tabnuuei. Paccuntarh M nocTpouTh rpaduk ABYX me-
PHOIOB M3MEHEHMs HanpskeHus Ha Harpyske. [lepuoabl orcuuteiBath no (asnon DJIC. Ilpu pacuére
AMOA (a3bl CUMTAThb OTKPBITHLIM, €CJIM MFHOBEHHOE 3HaueHue cooTBercTBytowen pasnoi D/C Gonbie
mrHoBeHHbIX DJIC ocTanbHbIX da3.

10. U3 Tpéx maeann3npoBaHHbIX AHOAOB COCTABNEH TPEX(a3zHbI OAHOMOIYNEPHUOAHBIH BbINPAMUTEND,
KOTOPbIA NMUTAETCs OT TPEX MACANbHBIX CHHYCOMAANbHBIX HCTOUHMKOB DJIC, 00pasylowunx cumMMeTpuy-
HYI0 TpéX(asHyro cucTemMy NpsAMONH NOCNeA0BaATENbHOCTH. BhINpAMUTENb HArpyKeH Ha WiealibHbli pe-
3UCTOP € 3aJaHHbIM conpoTuBieHneMm. Amnautyaa DJIC kaxaoi n3 a3z 3anana. Yuactok BAX kaxzaoro
M3 MOJ0B B OTKPBITOM COCTOSIHWM MpeacTasieH Tabiuuen. Paccuntarh M nOCTPONTL rpaduk ABYX re-
PHO/IOB M3MEHEHUsI CyMMapHOW MTHOBEHHOH MOLIHOCTH, reHepupyemon uctounukamu DJIC, u Mruo-
BEHHOH MOIHOCTH, noTpedasemoi Harpyskoii. Ilepuoabl orcunteiBath no (asHoit DJIC. Npu pacuére
anoa asbl CYUTATh OTKPLITHIM, €CAM MIHOBEHHOE 3HaueHue coorseTcTBylolei ¢aznoit DJ1C donblue
mrHoBeHHbIX DJIC ocTanbHbiX da3.

11. Ilycte HekoTOpas oaHogasHas Harpydka MuTaeTcs OT JJE€KTPOHHOro npeobpa3oBarelsi Y4acTOThI.
@DopMbl HANpsiKEHNUs1 K TOKA UCKaKeHbl MO OTHOLLIEHUIO K CHHYCOM/E M 3a/1aHbl B BU/IE OCLIMJIIOIPaMM B
tabnnuHoit opme. [locTpouts rpadMky MrHOBEHHBIX 3HAUEHWI HanpshKeHWs, Toka M noTpedisieMon
MOLLHOCTH. OnpenennTb MOCTOAHHbIE COCTaBJAIOLINE, CpPEIHME MOAYJM, AEHCTBYIOLIME 3HAYEHHs
HanpsKEHUs W TOKA, a TAK)Ke AeHCTBYIOLLME 3HAYEHHUS NMEPEMEHHON COCTABAAIOLIEN HANPSAKEHHUS U TOKA.
Onpeaenuts K0O3QPUUHEHTBI POPMBI HANPSAKEHHUS U TOKA.

12. TlycTe HekoTOpas oaHO(A3Has Harpy3ka MUTaeTCs OT 3EKTPOHHOro npeodpa3oBaTes 4acTOThI.
DopMbl HaNpsKEHWA W TOKA UCKAKEHbl MO OTHOLIEHHMIO K CHHYCOMAE M 3a1aHbl B BUAE OCUMIIOTPaMM B
TabauyHoi ¢opme. [NocTpouth rpadku MrHOBEHHbIX 3HAYEHWIH HANpsIKEHHUs, TOKAa M NOTpebasemMon
MOLHOCTH. OnpenennuTb MOCTOSHHLIE COCTABAAOILME, CPEAHHME MOZYM, AEHCTBYIOUIME 3HAYEHHUSA
HanpsuKeHUs U TOKA, a TAKIKe AeMCTBYIOLUME 3HAYEHUs NepeMEeHHON COCTaBAIOLLEH HaNpsKEeHUsA U TOKa.
OnpenenuTb KOMIUIEKCHbIE aMIUIMTYAbl MEPBOH rAPMOHMKH HANPSKEHUSA U TOKA.

13. TlycTb HekoTOpasi oaHO(azHas Harpy3ka NMUTAeTCs OT DAEKTPOHHOro npeobpasoBaresis 4acTOThI.
DOopMbl HANPSAKEHNUA U TOKA UCKaKEHbl MO OTHOLIEHHIO K CUHYCOMAE M 3a1aHbl B BUJE OCLUMIIIOTPAMM B
Tabanynoi ¢opme. [MocTpouth rpadku MrHOBEHHBIX 3HAYEHHWH HanpsKeHWs, ToKa U noTpedisemon
MOIIHOCTH. OnpeaennTb MOCTOSHHBIE COCTaB/SAOLINME, CPEAHHE MOJAY/H, JACHCTBYIOLIME 3HAUEHHs
HanpsKeHHs W TOKA, a TaK)Ke JAHCTBYIOLLME 3HAYEHUs MepPeMEHHON COCTABAIOLLEN HANPAKEHHUs K TOKA.
Onpenenuts AeHCTBYIOLLME 3HAYEHHS M HaYa/lbHble (pa3bl NEPBON rapMOHWKH HATMPSAKEHUS U TOKA.

14. Tlyctb HekoTOpasi oaHodasHas Harpyska NnUTaeTcs OT 3E€KTPOHHOro npeodOpasoBaTens 4acTOTHI.
DopMbl HANPAKEHNA U TOKA UCKAKEHbI N0 OTHOLIEHUIO K CHHYCOMJIE M 3a/1aHbl B BUJE OCLIMIIJIOrPaMM B
tabnauunoit dopme. IMocTponts rpadMku MrHOBEHHbIX 3HAYEHWIH HANPSIKEHUs, TOKA M NoTpedaseMoi
MOILHOCTH. OnpeaesnnTb MNOCTOSHHbIE COCTaBAAIOLIME, CpeJHME MOIYJH, AEACTBYIOLIME 3HAYEHUs
HanpsHKEHUs W TOKA, a TaK)Ke JAHCTBYIOLLME 3HAYEHHS NEPEMEHHON COCTABJIAIOLLEN HANPAKEHHUS W TOKA.
Onpenennth aKTHBHYIO, PEAKTUBHYIO M MOJHYIO MOLLHOCTH MEPBOI rAPMOHUKKU HAMNPAIKEHUs W TOKA.

15. Jlana ocHOBHas KpHBasi HAMarHUUMBAHWS NEKTPOTEXHUYECKOH cTanu B Buae Tabauusl. [lpeanona-
raeTcs, YTO MarHWTHasi MHAYKLUMUS paBHa HYJIIO NPU PABHOM HYJIO HANPSAKEHHOCTH MarHuTHoro nons. C
nomoublo GyHkumu fliplr pacnpocTpaHuTh KpUBYIO HaMarHM4YMBaHMS Ha OTpUUATENbHYIO obnacTb. C
MOMOLLBIO QYHKLIMH, BBIMOIHAIOLLEH MHTEPNONSALMNIO, 100NPEee/INTh KPUBYIO U1 MEIKOH CETKH npome-



)KYTOUHBIX 3HAYEHWH HANpsXKEHHOCTH MarHUTHOro nojs. [locTpouth rpaduk goonpeaenéHHON KpUBOM
HaMarHM4MBaHHMs.

16. [laHa ocHOBHasi KpMBasi HAMarHMYMBAHUS YJIEKTPOTEXHUYECKON cTanu B Buae Tadaunubl. [Ipeanona-
raeTcs, YTO MarHWTHasA MHAYKUMS paBHA HY/KO MPU PaBHOM HYIIO HANPAKEHHOCTH MarHuTHOro noas. C
nomowblo GyHkuuu fliplr pacnpocTpaHnTh KpUBYIO HaMarHW4MBaHWA Ha OTpUUATENbHYIO o0OnacTh. C
NoMOULbIO GYHKLHH, BbINOJAHAIOLENR HHTEPNOSALUMIO, 100NPEAETUTD KPUBYIO U1 MEJIKOW CETKH Npome-
)KYTOUYHbIX 3HAUYEHHUI HanpsHKEHHOCTH MArHUTHOroO nojs. [1ocTpouTh BpeMEHHYIO AMArpamMmy M3meHe-
HHUSA MAarHUTHOHM MHAYKUMM NPU M3MEHEHUH HAMPSKEHHOCTH MArHUTHOTO MO/ M0 CHHYCOMAAIbHOMY 3a-
KOHY C 3aJaHHOW aMMMTY0H W 4aCTOTOMN U C HYNIeBOW HauanbHOW (ha3oii, npeHebperas rucTepe3ucom u
AUHAMMKOW MarHMTHbIX CBONCTB MaTepuana.

17. JlaHa ocHOBHas KpuBasi HAMArHMYMBAHUS JEKTPOTEXHHYECKOH cTtanu B Buae tadbaunubl. [Ipeanona-
raeTcs, YTO MarHUTHasi MHAYKLMSl paBHA HYJIO NIPU PaBHOM HYJ/I0 HANpsEHHOCTH MaruuTHoro nons. C
nomouwbto yHkuuu fliplr pacnpocTpaHuTh KpUBYK) HaMarHMYMBAHWUsS Ha OTpuuaTenbHY0 obnacte. C
NMOMOLIBIO QYHKLMH, BBIMOJHSAIOWEN UHTEPMNOALMIO, 100NPEACTUTD KPUBYIO U1 MEJIKOW CETKH Npome-
XKYTOUHBIX 3HAYEHHUH HANpsHKEHHOCTH MArHUTHOrO noJis. [1ocTpoUTE BpEMEHHYIO auarpamMmy H3MeHe-
HUS HanNpsHKEHHOCTH MarHWTHOTO MOJISA NPU U3MEHEHHH MAarHWUTHONW MHAYKLUMH M0 CUHYCOUAANbHOMY 3a-
KOHY € 3a/1aHHOH aMIUIMTY10M M YacTOTOM M C HYJIEBOH HauanbHOMN (a3oii, npeHedperas ruCTEPE3NCOM H
AMHAMHUKOW MarHMTHbIX CBOWCTB MaTepuana.

18. JlaHa OCHOBHas KpuBas HaMarHWYMBAHMUS JNEKTPOTEXHMUYECKON cTanu B Buae Tabauusl. [Ipeanona-
raercs, YTO MarHWTHasi MHAYKLMS paBHA HYJIO MPU PaBHOM HY/IO HANPsSKEHHOCTH MarHuTHoro noss. C
nomouibto pyHkuuu fliplr pacnpocTpaHuTh KpUBYIO HaMarHM4MBaHWA Ha OoTpuuUaTelbHY obnactb. C
NOMOLULIO (PYHKLIMK, BIMOJHSAIOWEN HHTEPMNOIALNIO, A00NPEALINTb KPUBYIO A1 MEJIKOH CETKH npoMe-
XKYTOUHBIX 3HAUEHWI HaNpPsKEHHOCTH MArHUTHOrO noss. OnpeaennTb 3HaYEHMs HAMpsKEHHOCTH Mar-
HUTHOTO NOJS NPH 3aJaHHBIX 3HAYEHUAX MATHUTHOM WHAYKLMH.

19. JlaHa OCHOBHasi KpuBas HaMarHW4YMBaHUA DNEKTPOTEXHUUYECKOH cTanu B Buae Tabaunusl. [1peanona-
raeTcs, YTO MarHUTHas MHAYKLMUS paBHa HYJKO NMPU PaBHOM HY/IO0 HANpsyKEHHOCTH MarHuTHoro noas. C
nomoubto pyHkuuu fliplr pacnpocTpaHuTh KpUBYHO HAMarHMYMBAHWsS Ha OTpuuaTelbHYr0 obnactb. C
MOMOLLBIO PYHKLMH, BBIMOJHAIOLWENR HHTEPNOAALNIO, A00NPEALINTL KPUBYIO AN MEJIKOW CETKH npome-
’KYTOUHBIX 3HAYEHMI HANpsKEHHOCTH MAarHUTHOro nos. [lepecunTarh NoayuyeHHYIO KpUBYIO B BeOep-
aMIEepHYI0 XapaKTepUCTHKY y4yacTKa MarHMTONpOBOJA 3aJaHHOM AJMHBbI L M naowaablo nonepeyHoro
ceyeHus S. Ilpu nepecuére yuecTb, YTO HA 3TOM yyacTKe MMeeTcsl TOKOBass 0OMOTKa C 3a/laHHOM Hamar-
HuuuBatolen cunoi F. [TycTh nonoxurenbHble HanpaBieHWss MAarHUTHOTO HamnpsiKeHWs ydacTKa MarHu-
TOMpPOBO/A, MarHUTHOTO HAMps>)KeHUs M HaMarHWyMBalollei cuiabl 0OMOTkM coBnajatoT. [locTpouts
rpad Mk 3TOM XapakTepucTUKH GyHKuHei plot.

20. [laHa ocHOBHasi KpUBass HAMarHWYMBAHUS HNEKTPOTEXHUUYECKOH cTaau B BuAe Tadanusl. [Ipeanona-
raeTcs, YTO MarHWTHas MHAYKLMS PaBHA HYIIO NPH PABHOM HYJIO HANPSAKEHHOCTH MarHuTHOro nons. C
nomoublo pyHnkuuu tliplr pacnpocTpaHnTh KpUBYIO HaMarHM4YMBaHWS Ha OTpUuUATENbHYIO ob6nacTh. C
NOMOLLBIO QYHKLUMH, BbIMOAHAIOLLENH HHTEPNOSALMIO, 100TPEAEIUTL KPUBYIO U1 MEJIKOW CETKH Npome-
JKYTOYHBIX 3HAYEHWUH HaANpPsXKEHHOCTH MarHUTHOro noJs. lepecunTarh NoNyueHHYO KpuBYIO B BeOep-
aMMEepHYI0 XapakTepUCTHKY Y4YacTKa MarHWTONpPOBOAA 3a4aHHOM AJMHbI L W naowanbio nonepeyHoro
ceueHus S. JlaHHas BETBb MarHMTHOM Lenu 6e3 TokoBoH 0OMOTKH. [1yCcTb NON0KUTENbHBIE HAMPABIEHUS
MarHMTHOTO HanpsKeHUs y4yacTKa MarHMTONpPOBOJA, MAarHUTHOTO HAMPS)KEHUS W HaMarHU4YMBalOLLEH
CHabl 0OMOTKHM coBnaaatoT. [locTponTs rpadmk 3TON XapakTepucTHkH hyHKuUmMe#H plot.

21. B TtabaunyHoi opme ¢ MOMOLLBIO MOC/IEA0BATENbHOCTH BbIYUC/IUTENbHBIX OMNEPaTOPOB 3ajaHa Oc-
HOBHAs KpHMBas pa3MarHMYMBaHWUsA MaTepuana MoCTOSHHONO MarHuWTa (3aBUCMMOCTh HAMArHW4YEHHOCTH
BELLECTBA OT HANpPsHXKEHHOCTH MAarHUTHOro nons). [lepecunraTsh 3TY KPUBYIO B 3aBUCHUMOCTb MAarHUTHOM
MHAYKLUHMH OT HaNpsiKEHHOCTH MarHUTHOro noJs. [TocTponTh NonyyeHHYI0 KpUBYIO B BUAE rpaduka.

22. B TabnnuHoi (opme ¢ NOMOULbIO NMOCNAEA0BATENIbHOCTH BbIYUCIMTE/IbHBIX ONEPaTOpPOB 3aaaHa oc-
HOBHAsi KpWBas pa3MarHW4YMBaHWs MaTepuala MOCTOAHHOrO MarHuTa (3aBMCMMOCTbL HaMarHMYEHHOCTH
BELIECTBA OT HanpsyKEHHOCTH MarHWTHOro noss). [lepecuntath 3Ty KpUBYIO B 3aBUCUMOCThL An(depeH-
LIMa/IbHOM MarHMTHOW BOCTIPUUMUYHUBOCTH OT HANpPsKEHHOCTU MarHMTHOrO noas. [locTponTs rpaduk.

23. Wmeetcs rpynna npuEMHUKOB 31EKTPOIHEPTHH, NMUTAEMbIX OT OOLIEH CETH HWU3KOrO HaNpsKEHHs.
JlaHbl HOMHHAbHBIE AKTUBHBIE MOLLHOCTH NPUEMHHKOB W MX HOMHHA/IbHbIE KOID(DULIMEHTb! MOLLLHOCTH.
OnpenennTb peakTUBHbBIE W MOJHBIE MOLILHOCTH MPUEMHUKOB, @ TAKIKE Pa3HOCTH (a3 MEK1y HanpsiKeHH-
€M U TOKaMH NpUEMHHUKOB B HOMHHALHOM pEKHUME.



24. HWmeetcs rpynna npuéMHUKOB 3/IEKTPOIHEPrHH, MUTAEMbIX OT OOLIEH CETH HHU3KOrO HanpsKeHMs.
JlaHbl HOMHHAbHBIE AKTUBHbIE MOLLHOCTH NPUEMHHUKOB M MX HOMHHA/IbHbIE KOI(P(PULHEHTbI MOLLHOCTH.
OnpenenuTb aKTHBHYHO, PEaKTMBHYIO W TMOJHYIO MOLIHOCTb BCEH Ipyrnnbl NPUEMHUKOB, a TaKXKe pas-
HOCTb (a3 MeKAy HanpsKEHUEM U TOKOM TpyInibl MPUEMHUKOB B HOMHHAIbHOM PEKHME.

25. HWmeerca rpynna notpeOuTened 31€KTPOIHEPruM, NMUTAEMbIX OT OOLIEeH pacnpeaeIuTeNbHON CeTH
BBICOKOTO HamnpsikeHus. J[aHbl HOMHHANbHbIE AKTUBHbIE MOLLHOCTH NOTpedUTENEeN U UX HOMHUHAIbHbIE
KO3 (PULHMEHTbI MOLLHOCTH. [laHbl TaKKe KOOPAMHATBI X M ¥ MX PACMON0KEHHMS HA NJIOLAAKE NPeAnpus-
Tha. OnpeaennTb KOOPAMHATBI LUEHTPOB HArpy3ku norpedurenei no akTMBHOM, peakTUBHONM W MOJIHOM
MOLLHOCTH, @ TaK)K€ KOOPAWHATBI YCPEAHEHHOIO LEHTPA HArpy3Ku noTpedurTene.

26. Umeercs rpynna npuéMHUKOB JIEKTPOIHEPrUM, MUTAEMBIX OT OOLLEH CETH HM3KOrO HampsiKeHMsl.
JlaHbl HOMHHAaJIbHbIE AKTHBHBIE MOLIHOCTH NMPUEMHHUKOB M MX HOMHUHAJIbHbIE KO3(D(HULMEHTBI MOLLHOCTH.
Onpenenntb aKTUBHYIO, PEAKTHBHYIO M MOJIHYKO MOLLHOCTb BCEH IpyMrbl MPUEMHUKOB B HOMHHAJIBHOM
pexxume, ecau 3Ta rpynna paboTaeT COBMECTHO ¢ KOHAEHCATOPHON YCTAHOBKOM, obecneunBaiouen a1s
BCEH rpynnbl NPUEMHUKOB 3a/aHHOE 3HAYEHHE TaHTeHCa Pa3HOCTH (a3 MeX /1y HanpsIKEHUEM U TOKOM.
27. WUmeercs rpynna NpUEMHHUKOB /IEKTPOIHEPrUH, MUTAEMBIX OT OOLLEH CeTH HU3KOrO HampsiKeHus.
JlaHbl HOMHUHA/IbHbIE AKTUBHbIE MOLIHOCTH NPUEMHUKOB U UX HOMUHAJbHbIE KOI(PPHUHMEHTBI MOLLHOCTH.
Ota rpynna paboTaeT COBMECTHO ¢ KOHJEHCAaTOPHOW YCTaHOBKOM, o0ecrneunBatollelt A BCei rpynmsl
NMPUEMHHKOB TAHIEHC PasHOCTH (a3 MEeXAy HanpsEHHEM W TOKOM, PaBHbIM 3aJaHHOMY 3HAYEHHIO.
Onpenenutb NOTEPO aKTUBHOM MOLIHOCTH B KOHJEHCATOPHOM YCTAHOBKE, €C/M TAHIE€HC yrjia Au3JeK-
TPHUYECKHMX MOTEPb B KOHAEHCATOPAX 3a1aH.

28. . MUmeetca rpynna npuEMHUKOB 3JIEKTPOIHEPTHH, NMUTAEMbIX OT 00LIEH CETH HU3KOrO HaMpsiKEHWs.
JlaHbl HOMHUHAJIbHBIE AKTUBHbIE MOLUHOCTH NPUEMHHKOB MU UX HOMUHAJIbHbIE KOI(D(MHULHEHTB MOLLHOCTH.
Kaxzapiii 3 npuéMHUKOB paboTaeT COBMECTHO ¢ KOHAEHCATOPHOMN YCTAHOBKOMW. JlaHbl 3HAUEHUS TaHT€H-
ca yrzia pasHoCTH (haz MeKay HanpsHKeHUEM W TOKOM MpPH COBMECTHON paboTe NnpuéMHHUKA W KOH/IEHCa-
TOPHO# ycTaHOBKH (0e3 yuéra akTMBHON MOLLHOCTH, TepseMoi B KoHAeHcaTopax). s Kaao# KOHAEeH-
CATOPHOM YCTAHOBKM JaHbl 3HAYEHUs TAHreHca yria AUdNeKTpUYecKuX norepb. OnpeaennTs NoTepyu ak-
THUBHOM MOLIHOCTH B KaX/10M KOHAEHCATOPHON YCTAHOBKE M BO BCEH rpynne yCTaHOBOK.

29. HWmeetcs rpynna CMMMETPHUHBIX TPEX(DA3HbIX NPUEMHHUKOB DAEKTPOIHEPTUH, MUTAEMbIX OT 00LLEH
CETH HM3KOro HanpskeHus. JlaHbl HOMUHAIbHBIE AKTUBHbIE MOLLHOCTH NMPUEMHHUKOB U UX HOMHHAJIbHbBIE
k03¢ puumnenTel MmouHocTH. JInHelHoe Hanpsikenue 3aaaHo. Kaxablil npuEMHUK NMUTAET OT/JE/bHAs Ka-
OenbHas AMHMSA C 3aJaHHBIM MMOTOHHBIM KOMIMIEKCHBIM COMPOTHBAEHWEM. [IMHA KaKAON NMHMKM naHa.
OnpenenuTb NOTEPH aKTUBHOW M PEAKTUBHOW MOLUHOCTH B KaX/10/ TMHHUW U BO BCEX JIMHHUAX.

30. Mmeetcs rpynna CUMMETPHUYHBIX TPEX(a3HbIX MPUEMHHUKOB DJIEKTPOIHEPTHUHU, MUTAEMbIX OT 00LLEH
CETH HM3KOro HanpsikeHus. JlaHbl HOMHHANbHBIE AKTUBHBIE MOLLHOCTH NPUEMHHUKOB U UX HOMHUHAJIbHbIE
K03 uumreHTsl MOWHOCTH. JInHelHoe HanpskeHue 3aaaHo. Kaxablil npUEMHHMK NUTaeT OTAe/NbHas Ka-
OenbHas MMHUA C 3aJaHHBIM MOTOHHBIM KOMIJIEKCHBIM COMPOTUBIEHUEM Ka)KA0ro nposoja. JlnuHa kax-
A0M AuHUKM aaHa. Kaxabli u3 npuémMHUKOB paboTaeT COBMECTHO ¢ KOHAEHCATOPHOI yCTaHOBKOH. [laHbl
3HAYEHMS TAHIeHCa yria pasHoOCTH (a3 Mexky HanpsKEHWEM U TOKOM NPH COBMECTHON padoTe npuém-
HHMKA M KOHAEHCATOpPHOH ycTaHOBKH. KoHaeHcaTOpHbIE YCTAHOBKH paboTaloT B HENOCPeACTBEHHOM O/iM-
30CTH OT NPUEMHHKOB, U B HUX HET MOTEPb AKTUBHOM MOLLHOCTH. OnpeaennTb NoTepy akTUBHON M peak-
THBHOW MOLHOCTH B Ka)K0W JTMHUU M BO BCEX JIMHUSAX, @ TAKIKE PEAKTHBHBIE MOLLLHOCTH, F€HEPUPYEMbIE
KaX/10# M3 KOH/IEHCATOPHBIX YCTAHOBOK.

31. W3 Tpéx naeanu3MpoBaHHbIX AMOAOB COCTaBIeH TPEX(a3HbIi 0AHONONYNEPUOAHBIH BbINPAMHUTEND,
KOTOpBIWA MUTAETCs OT TPEX MAeaNbHbIX CUHYCOMAANbHbIX MCTOYHUKOB DJIC, 00pa3ylowmx cuMMETpUY-
HYIO TpEX(azHyl0 cucTeMy MpAMON MOCAea0BaTENbHOCTH. BbinpsaMuTenb HarpyKeH Ha uaeanbHbId pe-
3UCTOP C 3a/laHHbIM conpoTusieHneMm. Amnantyaa JIC kaxnoin m3 ¢as 3anana. Yuacrok BAX kaxaoro
M3 AMOA0B B OTKPbITOM COCTOSHHMHM MpeacTaBieH Tabnuuei. OnpeaenuTb aKTUBHYIO M MOJAHYIHO MOLL-
HOCTb, reHepupyemyto uctrouHukom DJIC B ¢aze A, akTHUBHYIO MOLIHOCTb, NOTPeOAAEMYIO HArpys3Koii,
CYMMapHY10 aKTMBHYIO MOIIHOCTD TpEX (a3, a Tarke KIT[] n koappuumeHT MOLHOCTH BLINpSAMUTENS B
JaHHOM pexume pabotbl. [1pu pacuére anoa dasbl cunTaTh OTKPBITHIM, €CIM MTHOBEHHOE 3HAa4Y€HHUE CO-
oreetcTBytolei (aznoit IJIC 6onbiue mruosenHbix IJIC ocTanbHbIX das.

32. W3 wecTn naeanu3sMpoBaHHbIX IMOIOB cOCTaBNeH TPEX(a3HbIi ABYXNONYNEPUOAHbBIH BbINMPAMHUTENb,
KOTOpBIN MUTAeTCA OT TPEX MAeaNbHBIX CUMHYCOMAANbHBIX UCTOYHUKOB DJIC, oOpa3yolmx cMMMETprY-
HYI0 Tpéx(dasHylo cucTeMy npsMOi MocneaoBaTeNbHOCTH. BhinpsamMuTens HarpyKeH Ha waeanbHbli pe-
3UCTOP € 3aAaHHbIM conpoTuBaeHneM. Amnantyaa DJIC kaxao# u3 ¢a3z 3anana. Yuacrok BAX kaxaoro



M3 JHOJO0B B OTKPBITOM COCTOSIHWM NpejcTaBieH Tabnuuei. Paccuutats U mocTtpouTh rpaduk AByX mne-
PHOJIOB H3MEHEHHUS HANPSKEHUS Ha Harpys3Ke.

33. U3 mecTH uaeanu3upoBaHHBIX JUOAOB COCTaBEH TPEX(a3HBIM ABYXIOMYIEPHOAHBIN BBIPIMHTEIb,
KOTOpBIH MUTAaeTCs OT TPEX MAEANbHBIX CHHYCOUAANBHBIX HCTOUHHKOB DJIC, obpasyromux CHMMETpHY-
HyI0 TpéxdasHy» cucTeMy NpsAMO# MOC/IeJ0BaTENbHOCTH. BhINpIMUTENs HArpYy)KEH Ha WIeallbHBIA pe-
3UCTOP € 3a/laHHbIM conpoTuBieHreM. AMmautyaa 3/1C kaxaoii u3 a3 3agana. Yuactok BAX kaxaoro
M3 IMOJIOB B OTKPBITOM COCTOSIHUM mpe/cTasieH Tabnuueit. [Toctpouts rpaguk AByX NMepuoaoB U3MEHe-
HHS CyMMapHOH MIHOBEHHOM MOIIHOCTH, reHepupyemoii ucrounukamu 3JIC, ¥ MTHOBEHHOH MOLHOCTH,
notpebaseMoii Harpy3koii. [Tepuoanbt orcuutsiBaTh No ¢aszuoi DJIC.

34. W3 wecTH Maeanu3MpoBaHHBIX AHO/IOB COCTABNIEH TPEX(a3HbIN JBYXIONYNEPHOHbIH BBINPIMHUTENb,
KOTOpBIA MUTAETCH OT TPEX MAEANbHBIX CHHYCOMAANbHBIX UCTOYHMKOB DJIC, obpa3yomux cUMMETpHY-
HyI0 Tpéx(da3Hylo cUCTEMY MPAMOMH MOC/IEOBATENbHOCTH. BhINPAMUTENb HArPY)KEH HA MACAIbHBIN pe-
3MCTOP C 3a/laHHBIM conpoTuBieHreM. AMmuntyaa 3J1C kaxaoii u3 ¢a3 3agana. Yyactok BAX kaxaoro
U3 JIMOJIOB B OTKPHITOM COCTOSIHMM NpejcTaBieH Tabnuued. OnpenenuTs akTUBHYIO M TOJIHYKO MOLI-
HOCTb, reHepupyeMyto uctodHukom DJIC B daze A, aKTHBHYIO MOLIHOCTB, NOTPeONISEMYIO Harpy3Kkoi,
CYMMapHYIO aKTHBHYIO MOILHOCTh TpEX (a3, a taxke KI1J[ u ko3pPUuLHEeHT MOLHOCTH BBINPSAMHUTENS B
JIaHHOM pexKcume paboThl.

35. B Buje pucyHka npejcraBlieHa cXeMa 3amelleHus TpEX(asHOi dNeKTpUIeCKOn Lenu, CoeUHEHHOM
no cxeme «3Be3fa-3se3fa». Pasupie DJIC 0bpazyroT cuMMETpUUHYIO TpEX(dazHYIO CUCTEMY NPSAMO# Mo-
cnegoBarenbHOCTH. [leiicTBytomee 3HayeHue ¢asHoit DJIC Ha cropoHe 3ajaHo. MmMneaaHcel noasoas-
WMX ¢a3HbBIX NDOBOAOB M HeWTpanu  3ajaHbl. Z, npejcraBiser coboi oaHO(a3HYI0 aKTHBHO-
MHAYKTHUBHYIO JIEKTPUYECKYIO Harpy3Ky ¢ HOMUHaIbHOM MOJHOW MOIIHOCTBIO Sz U HOMMHAJIBHBIM KO-
3G PHULHMEHTOM MOILIHOCTH cOS(Pq); Zp npeacTaBnser coboit oaHOpa3HYI0 aKTUBHO-UHAYKTHBHYIO JJIEK-
TPUYECKYIO HAarpy3Ky ¢ HOMMHAJIBHOM MOJTHON MOIIHOCTBIO Sp U HOMHHAIBHBIM KO()(GHLHUEHTOM MOLL-
HOCTH cOS(Pp); Zc npeactasaseT coboi 0AHO(A3HYI0 aKTUBHO-EMKOCTHYIO 3JIEKTPHYECKYIO Harpysky ¢
HOMUHAJIBHON MOJIHOM MOILIHOCTBIO S ¥ HOMMHAJIBHBIM KOI()(PULMEHTOM MOIIHOCTH COS(Qc). DTH HO-
MUHa/IbHbIE MapaMeTphbl YKa3aHbl 111 HOMUHAIBHOIO 3a/JaHHOTO HanpsKEHHUs Ha OAHO(A3HOH Harpys3ke.
Onpenenurs aKTUBHbIE U PEAKTHBHBIE MOLLHOCTH, reHepupyeMble uctouHukamu ¢asubix 3JIC u cym-
MapHYIO I'€HEpUPYEMYIO aKTHBHYIO M PEaKTHBHYIO MOLIHOCTb. OnpenenuTh NOTEpU aKTHBHOM M peak-
THUBHOW MOILHOCTH B K)XXIOM M3 NMOABOJASIIMX MPOBOJOB H CyMMapHYIO MOLIIHOCTB NMoTepb B HUX. Omnpe-
JENUTh aKTUBHBIE M PEaKTUBHBIE MOILHOCTH, NOTpebiseMble KaX0H U3 0JHO(A3HBIX HArPY30K U CyM-
MapHYIO MOLIHOCTb Harpy3oK. Onpenenuth A1 $a3sl a CHUMMETPUYHBIE COCTAaBJIAIOLIME HANpSHKEHHUS

U,,U,,, U,, cummerpuunsic cocrapnsiomue toka I,,, I,,, I, (nanpsxenus u Toku mpamoi,

o0paTHO# M HyNE€BO# MOCNEN0BATENBHOCTH).

36. B Buae pucyHka npejcTaBieHa cXeMma 3aMelleHus TpEX(azHON IEKTPUYECKON LeNH, COEAUHEHHOH
0 CXeMe «TpeyrobHUK-TpeyronbHuk». @a3ubie DJIC 06pa3yloT CHMMETPHYHYIO TPEX(PA3HYIO CHCTEMY
npsamo# nocneac sarenbHocTH. JlelcTBytomee 3Hauenne (aznoii DJIC Ha cropone 3anano. MMnenaHcel
NOABOAALIMX (pa3HBIX NMPOBOJOB U HEWTpalIM 3afaHbl. Zgy NMPEACTABIsACT coOoOi oaHODA3HYIO aKTHBHO-
MHIYKTUBHYIO JJIEKTPUYECKYIO HAarpy3Ky ¢ HOMMHAJIBHOM NOJHON MOILIHOCTBIO Sah U HOMHHAJIBHBIM KO-
spPuureHTOM MOWHOCTH COS(Qab); Zbe TpeAcTaBNsieT coOOH OAHO(A3HYIO AKTMBHO-WHIYKTHBHYIO
3NEKTPHUYECKYIO Harpy3Ky ¢ HOMUHAJIBHOM TONHONW MOIIHOCTBIO She ¥ HOMUHAIBHBIM KO3(p(UUHEHTOM
MOLUHOCTH COS(QPhe); Zea TpeacTaBiseT coboi 0AHOG(a3HYI0 aKTUBHO-EMKOCTHYIO 3JIEKTPUYECKYHO
Harpy3ky ¢ HOMMHAJIbHOM MONHOW MOLIHOCTBIO Sc¢ ¥ HOMMHAJIBHBIM KO3(D(MHLUMEHTOM MOILHOCTH
c0S(Qcq). DTH HOMHMHAIbHBIE MAapaMETPbl yKa3aHbl A5 HOMHHAIBHOIO 3aIaHHOTO HAMpPSHKEHHUs Ha OJIHO-
da3Ho# Harpyske. Onpee/NuTh aKTHBHBIE U PEAKTUBHBIE MOLIIHOCTH, FEHEPHPYEMBbIE HCTOYHHKaMHU (a3-
HbIX DJIC ¥ cyMMapHyiO FeHEpUPYEMYIO aKTHUBHYIO U PEaKTUBHYIO MOLIHOCTb. OnpeaeanTb NOTEPH aK-
TUBHOM M PEaKTHBHON MOLHOCTH B KaXKJIOM M3 MOJABOASIMX NMPOBOJOB U CYMMapHYIO MOLIHOCTb NOTEPh
B HuUX. OnpefenuTh aKTHBHbIE M PEAKTHBHBIE MOLLIHOCTH, moTpebisemble KaxaoH M3 oaHO(a3HBIX
Harpy3oK M CyMMapHyIo MOIIHOCTb Harpy3ok. Onpenenuts ans Ga3sl ab CHMMMETPUYHBIE COCTABIIAIOLINE

wanpmkenns U, ,, U,,,, U,, CHMMeTpHUHBIE COCTABAIONIAE TOKA I, 1L, I, (nanpsmxenus u
TOKH MPSMO, 06paTioli ¥ HyJIeBOH MOC/Ie0BaTEIBHOCTH).

DOoH/T OLEHCUHbIX CpE€ACTB A1 NPOBEACHUSA aTTEeCTAallUu YPOBHS Cd)OpMHpOBaHHOCTH KOMIETEHLUH
06}"!3!0111"){0}1 MO AUCLIHITIIMHE 0¢0pM.ﬂﬂeTCﬂ OTACIBHBIM JOKYMEHTOM.



7. YYEBHO-METOJUYECKOE H MH®POPMAIIMOHHOE OBECIIEYEHUE

7.1. KnurooGecne4yeHHOCTH

JUCHHUITJIMHBI

HaumeHoBaHHe nuTepaTypbl: aBTOp,
Ha3BaHHE, BUI H3JaHMUA, H3ATENb-
CTBO

["'on uznanus

KHHUI'OOBECTIEYEHHOCTDb

KonnyecTBo 3K3eMnispoB us-
nauuit B oubnunoreke Bal'y 8
cootsercteuu ¢ ®I'OC BO

Hanuune B 3nekTpoHHOI Onb-
nnoreke Bal'y

3

4

OcHoBHas suTeparypa

1. laxuuu B.A. Metoanueckue pe-
KOMEHIAUMH K BbINONHEHHIO KYpPCO-
BOI1 paboThl NO AMCUMNAHHE «DNeK-
TPOCHAGKEHHE NPOMbILLINIEHHBIX
NpeANpPUATHIT» 1A CTYACHTOB, 00Y-
YaKOLWMKXCA B MATMCTPAType Mo
Hanpasaenuto 140400.68 Dnektpo-

IHEPreTHKa M 2NeKTPOTeXHUKA. —
Bnanumup: U3n-go Bal'Vy, 2014. —
95 c.

2014

http://e.lib.vlsu.ru:80/handle/12
3456789/3790

2. Tpancdopmatopsl: yued. nocodue
/ A.C. Cepebpskos. — M.: U3naTens-
ckuit nom M3OH, 2013. - 360 c.: un. -
ISBN 978-5-383-00871-3.

2013

http://www.studentlibrary.ru/bo
ok/MPEI217.html

3. Marionunna F0.B., Kynpun B.H.,
Kunnn B.B. DnekrpocHabxkenue no-
TpebuTenei ¥ peknuMbl [DNeKTPOH-
Hbli1 pecypc]: yuebHoe nocodue/ Ma-
TionuHa 10.B., Kyapun b.W., XKuanu
b.B. - M.: U3nareabckuit nom MOH,
2013.-412 c.: nn. — ISBN 978-5-
383-00753-2.

2013

http://www.studentlibrary.ru/bo
0k/MPEI196.html

1

2

3

4

JlononuuTenbHas auTepaTypa

|. Weenoe I'.B. DnektpocHabkeHne
roponos: 3nekTponorpebaexue. pac-
YETHbIE HArPY3KH, pacrpene/iuTeb-
Hbl€ CeTH [DNeKTpOHHBII pecypc]:

yuebHoe nocobue/ Llisenos I'.B. —

M.: M3narenscknii nom M3H, 2012.
— 268 c. — ISBN 978-5-383-00743-3.

2012

http://www studentlibrary.ru/bo
ok/MPEI179.html.

2. lsenos I'.B. lNoponckue pacnpe-
NIENIUTE/IbHBIE INEKTPUUYECKHE CETH
[DneKTpOHHBIH pecypc]: cxeMbl U
peKuMbl HeliTpann: yueGHOe noco-
6ue/ Lllsenos I'.B. — M.: M3narens-
ckuit nom MU, 2011.-108 c. -
ISBN 978-5-383-00642-9.

2011

http://www.studentlibrary.ru/bo
ok/MPEI70.html

3. Usenos I'.B.. Cunauesa O.B., Ca-
BueHko O.B. INoTepu 3nekTpoIHep-
rUH NPH €€ TPAHCNIOPTE M0 INEKTPH-
YECKHM CETAM: PacueT, aHaJIn3, Hop-
MHPOBAHHE U CHHXKEHHUE [ DNEeKTPOH-
HbIH pecypc]: yuebHoe nocobue ans
By3oB / lllsenos I'.B., Cunayesa
0.B., CaBuenko O.B. — M. : U3na-
TeAbCKHI n1oM MDH, 2013. 424 c.:
un." — ISBN 978-5-383-00832-4.

2013

http://www.studentlibrary.ru/bo
0ok/MPEI205.html

4. Posanos 10.K., Boponun IT.A.,
Puiskun C.E., Yanneiruu E.E.
"CnpaBOYHHK MO CHIOBOH EKTPO-
HH1Ke [AnekTponHslit pecype] / H0.K.
Po3sanos, I1.A. Bopouuu, C.E. Pris-
kuH, E.E. Yanasirun; non pen. 10.K.

2014

http://www.studentlibrary.ru/bo
0k/MPEI230.html




Pozanosa. — M. : U3narensckuii nom
M3MHU, 2014." - 472 ¢c.. un." —ISBN
978-5-383-00872-0.

7.2. llepnoanyeckue u3ganus

1. XKypnan «BecTHUK KOMMBIOTEPHbIX U HHPOPMALIMOHHBIX TEXHOIOTHii».
2. Kypnan «Becthuk PAH».

3. KKypnan «BbluncnurenbHble TEXHOAOTHU»,

4. Kypuan «Kpant».

5. KypHan «Ycnexu MaTeMaTHYeCKMX HayK».

7.3. AuTepueT-pecypebl

|. http://www.apmath.spbu.ru/ru/structure/depts/is/vm-sergeev-2013.pdf
5

https://ru.wikibooks.org/wiki/%D0%A7 %D 1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D0%B2%D 1
%8B %D 1%87%D0%B8%D1%8 1%D0%BB%D0%B8%D | %82%D0%BS5%D0%BB %D 1 %8C%D0%BD%D0%B0%D | %8F _%
D0%BC%D0%B0%D 1%82%D0%BS5%D0%BC %D0%B0%D | %82 %D0%B8%D0%BA%D0%B0

3. http://www.math.kemsu.ru/files/books/comp_math.pdf

4.
http://portal.tpu.rt/SHARED/k/KOCHEG/study/Tab/%D0%9B %D0%B0%D0%B | _%D0%BF%D1%80%D0%B0%D0%BA%D
1%82%D0%B8%D0%BA%D | %83%D0%BC_2014.pdf

5. https://mipt.ru/education/chair/computational _mathematics/study/materials/compmath/

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUITINHBI

Jns peanu3aumu AaHHON JAMCUMMAMHBI MMEIOTCS CNEUMaNbHbIE MOMEWEHUs ANs [POBEAECHHs
3aHATHH JIEKUMOHHOINO TWMa, 3aHATMH 1abopaTopHOro THMNa, TPYNMOBBIX W HMHAWBHAYaJbHBIX
KOHCY/IbTALMM, TEKYLLEro KOHTPOAs W TMPOMEXYTOUHOW aTTecTauuu, a TakKKe TMOMELeHHs s
camocToATeabHON paboTel. JlaGopaTopHblie paboTbl NPOBOAATCS B KomMnbromeprom kracce 519-3.

[lepeyeHb UCNOIB3YEMOro JULEH3UOHHOTO NPOrpaMMHOro obecrneyeHus

1. Microsoft Office

2. MATLAB
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