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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Henpto  kKypca  «ONEKTpUYECKME  MAaLIMHBD)  SABISETCS  W3Y4YEHHE  Pa3IUYHBIX
AIIEKTPOMEXAHUYECKUX IpeoOpazoBaTesell PHEPrMM W MOJATrOTOBKA CTYACHTOB IO HalpaBICHHUIO
15.03.06 "MexaTpoHHKa U poOOTOTEXHUKA" K CAMOCTOATENIBbHOM MPO(HECCUOHATILHOMN 1€ATEIbHOCTH
B 00J1aCTH COBPEMEHHBIX MEXaTPOHHBIX CUCTEM B aBTOMAaTU3UPOBAHHOM IPOU3BOCTBE.

3amagamu Kypca «JEKTPUUECKUE MAILIMHbD) SABIISIOTCS:

1. Ilonyuyenue MHGOPMALMOHHBIX CBEACHHI 00 3JIEKTPUUECKUX MAalIMHAX 10 NPUHIUILY
JeMCTBUS, YCTPOUCTBY, (PU3NUYECKUM SIBICHUSM M MX 3aKOHOMEPHOCTSIM, HOBBIM IEPCIIEKTUBHBIM
HAIPaBJICHUSAM PA3BUTHUS U IPUMEHEHUS SIIEKTPUUECKUX MAIIUH;

2. W3ydyeHne METOA0B TEOPETHUUECKOTO U 3KCIEPUMEHTAIIBHOIO HCCIIEN0BAaHUsA, pacuera U
IIPOEKTUPOBAHUS FTEKTPUUECKUX MAIINH;

3. BripaboTtaTh yMeHHE IPUMEHATH [TOJTyYEHHbIC 3HaHUS MTPU U3yUEHHUH JaIbHEHUIINX KYPCOB
U B Oyayuieil caMocToATenbHON TPO(heCcCHOHATIBHOM e TEIbHOCTH.

OOyuenue no AUCHUIUIUHE «DJIEKTPUYECKHE MAILIMHBD) HANPaBJIEHO Ha (OPMHPOBAHUE Y
00y4aroIuXCcs CIeYOMUX KOMIIETCHIUNI:

Koa u HammeHoBaHue
KOMIIeTeHIIMH

I’IH}]I/IKaTopr JOCTHIKCHUSA
KOMIICTCHI MU

HaumenoBanue noxkaszareJjs
OLICHUBAHUA

IIK-5. Cnocoben
BBITIOJIHATH pacyeT U
MPOEKTUPOBAHUE
JIeTaJICH, y3JIOB U
YCTPOMCTB
MEXaTPOHHBIX CUCTEM B
COOTBETCTBUHU C
TEXHUYECKUM
3aJJaHUEM, B TOM UYHUCJIe
C UCIOJIb30BAaHUEM
CpEeIICTB
aBTOMaTHU3AINHI
MPOEKTUPOBAHUS.

HIIK-5.1. [ToHumMaeT npuHIUIIBI
KOHCTPYUPOBAHMSI OTJEIBHBIX
JieTaliei, y3JI0B U YCTPOMCTB
MEXaTPOHHBIX CUCTEM,
BBIOMPAET CUCTEMBI
ABTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS MEXaTPOHHBIX
CHCTEM;

HIIK-5.2. PaboraeT ¢
MIPOTPaMMHBIMU CPEJICTBAMHU C
HCIIOJIh30BAaHUEM COBPEMEHHBIX
MPUKJIAHBIX TPOTrPamMM 10
pacyeTy MEeXaTPOHHBIX CHCTEM;
WIIK-5.3. PaccunThiBacT u
MIPOCKTUPYET AETANH, Y3IIbI U
YCTPOMCTBA MEXAaTPOHHBIX
CHCTEM B COOTBETCTBUH C
TEXHUYCCKHUM 3aJJaHUEM C
WCIIOJTIh30BAaHUEM CPEJICTB
aBTOMAaTH3allH1
MIPOCKTUPOBAHUS.

3HaTh:

[TpuHIIMIT JERCTBUSA COBPEMEHHBIX
TUIOB IEKTPUUYECKUX MAIIUH
MMOCTOSIHHOTO Y TIEPEMEHHOI0 TOKA,
3HATh OCOOECHHOCTH HX
KOHCTPYKIIMU U XapaKTEPUCTHUKH,
VMeTh:

UuTaTh 3JIEKTPUUECKHE CXEMBI C
MPUMEHEHUEM DJIEKTPUUECKUX
MaIlIlH, UCITOJIb30BaTh
MOJTYyYE€HHBIE 3HAHUS TIPU PEIICHUU
MPaKTUYECKHUX 3a/1a4 MO HaJIaJKe,
HCTIBITAHUSIM U DKCILTyaTalliu
ANEKTPUUECKUX MAIIVH,

Baagern:

HaBbikamu pacueroB, aHanu3a
PEXKUMOB PAOOTHI U XapaKTEPUCTHK
ANEKTPUUYECKUX MAIIVH,
HaIpaBJIEHHBIX Ha MOBHIIICHUE

3¢ (HeKTUBHOCTU pabOTHI THOKUX
MTPOM3BOJICTBEHHBIX CHCTEM.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucumiuinHa OTHOCHTCS K d9acTH, (OPMHPYEMOH YYaCTHHKaMH O0pa30BaTeIbHBIX
oTHomIeHui 6moka b1 «lucuunauae! (MOIYITN)».
JucuuriauHa HEmOCPEICTBEHHO CBSI3aHa CO CIIEAYIONTUMU AUCIUIUTMHAMU U TipakTukamu OOIT:
JleTanu MexaTpOHHBIX MOJyJel, poOOTOB U UX KOHCTPYHUPOBAHUE,
MaremaTnueckuii aHaIn3;
MarepuanoBeneHue;
MexaTpOHHBIE CUCTEMBI B aBTOMAaTU3UPOBAHHOM MTPOU3BOCTBE (B aBTOMOOUIIECTPOCHUH);
MexaTpoHHBIE CHCTEMBI B aBTOMAaTU3UPOBAHHOM MPOU3BOACTBE (B MAIIMHOCTPOCHUH);



CuioBas npeoOpa3zoBaTesibHasi TEXHUKA,

CucreMbl aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHUS,

VYyeOHast mpakTHKa (0O3HAKOMUTEIbHAS);

duzuka;

DNEeKTpUUECKUEe U THIPABINYECKUE PUBObI MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM;
DNEeKTpOMEXaHUUECKHUE YCTPOMCTBA U anmapaTbl aBTOMAaTHKHY,

DIIEeKTPOTEXHUKA.

3 CTpyKTypa M cofep:KaHHe U CHUILTHHBI
OO01ast TpyI0eMKOCTh AUCIUILIMHBI COCTaBIsIeT 3 3aueTHbIe enuHuilbl (108 yaca).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne B yuebHoii pagoTsI KouaunuyecTBo CeMecTpbl
n/n 4acoB &)
1 | AyauTopHble 3aHATHSA 54 54
B Tom uncine:
1.1 | Jexuuu 36 36
1.2 | CemuHapckue/npakTHIECKHUE 3aHATHS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTeJibHasi pa6oTa 54 54
B ToMm umce:
2.1 | [loaroroBka 0T4ETOB MO J1a0OPATOPHBIM 18 18
pabotam
2.2 | PaboTa ¢ KOHCIIEKTOM JICKITHA 18 18
2.3 | IlogroroBka K 3K3aMeHYy 18 18
3 | IlpoMeXyTOYHASI ATTECTAIUSI
3auvet/nud.3aueT/7K3aMeH DK3aMeH
Hroro 108 108

3.2 TeMmaTH4eCKHUii MJIAH U3YYEeHHU S T CHUTLTHHBI
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1 Pa3znea 1. BBenenne 4 2 0 0 0 2
11 Tema 1. Kpartkast ucropus pazsutus 5 2
" | DNEKTPUYECKUX MAIIHH.
Paznen 2. DiekTpuyeckue MAIIMHBI
2 " p 24 8 0 4 0 | 12
NMOCTOSTHHOTO TOKA
Tema 1. OOmue Bompock
2.1 | PNeKTPUYECKUX MAINH TOCTOSTHHOTO 2 2
TOKa




29 Tema 2. ['enepaTopsl IOCTOSTHHOTO 5 2 4
TOKa
2.3 | Tema 3. JIBuraTean mOCTOSSHHOTO TOKa 2 2 4
2.4 | Tema 4. KommyTtanms 2 2
3 | Pa3nen 3. TpanchopmaTopsl 24 8 0 4 0 12
31 Tema 1. Onnodaszueie 2 2
TparncGopMaToOpsl
32 Tema 2. Pexxumbl paboThI 2 2 4
TpaHchopMaTopoB
33 Tema 3. Tpexdasusie 2 2 4
TpaHcGopMaTophbl
3.4 | Tema 4. ABToTpanchopMaTopsl 2 2
4 Pazjen 4. DiekTpuyeckue MAIIMHBI 44 16 0 6 0 29
NepeMeHHOr0 TOKa
41 Tema 1. O0mue BOpoCk MamiuH 2 2
IIEPEMEHHOT0 TOKa
4.7 Tema 2. 9JIeKTp0MarHI/IT}£He 4 3 7
MIPOLIECChl B ACHHXPOHHOMN MallliHe
43 Tema 3. XapakTepucTuKu 2 2
ACMHXPOHHBIX MAIIHH
44 Tema 4. QHGKT‘pOMaFHHTvHLIe 4 3 ;
IIPOLIECCHI B CHHXPOHHON MalllMHE
4.5 | Tema 5. CHHXpOHHBIE T€HEPATOPhI 2 2
46 Tema 6. XapakTepuCTHUKU 2 2
CHUHXPOHHBIX MaIINH
5 Pa3pea 5. CnenuaJibHbBIE 12 2 0 4 0 6
3JIeKTPHYEeCKHEe MAIIMHBI
51 Tema 1. CennasibHbIE JIEKTPUUECKUE 5 4 6
MAIITHHBI
Hroro | 108 36 0 18 0 54

3.3 ConepxaHue TUCHUNTHHBI

Pa3znen 1. Beeagenne.

Beenenne. Kparkas wuCTOpHs pa3BUTHS JJIEKTpUYSCKHUX MamuH. [Ipeamer Kypca
«INEeKTPUIECKUE MAIITHBD), €T0 MECTO B CUCTEME DIIEKTPOTEXHUIECKOT0 00pa3oBanus. CBs3b Kypca
CO CMEKHBIMM JUCIUIUTMHAMH. KpaTkne MCTOpUYECKUE CBEACHHS 00 3JIEKTPUYECKHX MallMHAX U
TparncopmaTopax. Bkiag B 3JEKTPOTEXHHKY UM B DJIEKTPOMAIIMHOCTPOCHHE OTEUECTBEHHBIX H
3apyOexKHBIX YUeHbIX. Kitaccuukanys 1 OCHOBHBIC BUIbI AJICKTPUYCCKUX MAIITHH.

Pa3zgea 2. JiiekTpryeckre MAIIMHbI MOCTOSTHHOIO TOKA

OOmue BOMpOCHI ANIEKTPUYECKUX MAIllMH IOCTOSHHOTO Toka. KosulekropHas MmamimHa
MIOCTOSITHHOT'O TOKA ¥ OCHOBHBIE 3JIEMEHTHI €€ KOHCTPYKIMN. MarHuTHas [enb MallluHbI TOCTOSIHHOTO
Toka. KpuBasi HaMarHMYMBaHUS M MarHUTHAsl XapaKTepUCTHKA MaluHbl. [loHATHE HachIEeHUS
MarHUTHOM cucTeMbl. ['eHepaTopbl mocTostHHOTO ToKa. Kiaccudukaius reHepaTtopoB 1Mo crnocooy
BO30YKIIeHHsI. DHEpreTHYecKast [uarpaMMa 1 ypaBHEHHsI TeHepaTopa. Y CIIOBUSI CAaMOBO30Y KICHHSI.
XapakTepuCTUKH TeHepaToOpoB. J[BUraTenu mocTosHHOro Toka. [IpeoOpa3oBaHue IMEKTPUUYECKOM
HEPruM B MeXaHWdeckyro. [IpuHIMI 00paTUMOCTH AIIEKTPUYECKMX MAalIMH. ODHEpreThdyeckas
nuarpamma u ypaBHeHue J/[C aBuraresnsa. IIEKTpO — MEXaHUYECKUE XapaKTEPUCTUKHU JBUTATEIICH.
VYcnoBust ycroitunBoir paboTsl. Ilyck B X0a M peryiMpoBaHHE YacTOThl BpPAIICHUS JBUTATENEH
MIOCTOSIHHOTO TOKa. IloHATME KOMMyTanuu B MallMHAX IOCTOSHHOIO TOKa C KOJUIEKTOPHO-



IICTOYHBIM alllapaToM. Bausane KOMMYTallu Ha JOITYCTUMBIC NPCACIIbI PETYJIMPOBAHUSA YaCTOTELL
BpaIICHU. HOTCpI/I U K.I1.A. MalllMH ITIOCTOAHHOI'O TOKA.

Pa3nea 3. Tpanchopmatopsl

Opnnodasusle TpancpopmaTtopsl. Hasnauenue, oOnactu mpuMeHEHHUs TpaHC()OpPMATOpPOB.
Knaccudpukamus u KoHCTpykuus TpaHchopmaropoB. [lpunHuun nedctBus TpaHchopmaTopa.
[Tpoueccel B TpaHchopMaTrope MpU XOJIOCTOM XOj€. XapakTepucTUKa HamarHuuuBanusg. dopma
KpUBOM HamarHuumparouiero toka. Ilorepu xonoctoro xoma. PaGora tpanchopmaropa B pexume
KOpOTKOTo 3amblkaHus. PaGorta Tpancdopmaropa mon Harpy3koil. BHeliHue xapakTepuUCTHKU U
U3MEHEHHE BTOPUYHOIO HampsbkeHHs TpaHchopmaropa. TpexcdasHele TpaHCHOPMATOPHI.
MarnutHble cucteMbl Tpexdaszubix TpaHchopmatopoB. DJIC Tpexdasnbix oOMOTOK. Cxembl U
IpyMNIbl COEAMHEHUS TpaHCHOpPMATOpOB, MapajienbHas padora TpaHchopmaropoB. OcoOeHHOCTH
XO0JIOCTOTO XoAa Tpex(asHbix TpaHchopMaTopoB. ABTOTpaHcpopmaTopsl. TpaHchopmaropsl c
IUIAaBHBIM ~ peryJlupoBaHHeM HampsokeHus. CBapouHble  TpaHcdopmaropbl. McmblTaTenbHbIE
TpaHc@opmaTopbl. MHOr0OOMOTOUYHBIE TPAHC(HOPMATOPBHI.

Pa3nes 4. DiiekTpuyecKkue MallInHbI IEPEeMEHHOI0 TOKA

OOue Bompochl MalMH INepeMeHHoro Toka. Knaccupukanusi, KOHCTPYKIMS, MPUHLUI
JeicTBUS MaluH nepeMeHHoro toka. 3JIC oOMOTOK MalIMH NEepEMEHHOIo Toka. VHIyKTHUBHBIE
COIIPOTHUBJIEHUS] OOMOTOK IEPEMEHHOI0 TOKAa. OJIEKTPOMAarHUTHBIE IPOLECCHl B ACHHXPOHHOM
MallliHE TPH HETIOJIBUKHOM M BpalaronieMcs potope. Pexum paboTbl aCHHXPOHHOW MAaIIWHBL, IPU
3aTOPMOXKEHHOM poTope. OCHOBHBIE ypaBHEHMsI, BEKTOPHbBIC IHArPAMMBbl, CXEMbl 3aMELICHHUS.
ONEKTPOMarHUTHHIE MOIIHOCTH M MOMEHT. MeXaHW4YecKue M CKOPOCTHBIE XapaKTEPUCTHKU
ACUHXPOHHOT0 JBurareiss. Paboune XxapakTepUCTHKHM IPU MOJHOM U IOHMKEHHOM HAIPSKCHHH.
[Toctpoenne pabounx XapaKTEPUCTUK C MOMOIIBIO KPYTOBBIX auarpamm. Ilyck u perynupoBaHue
4acTOThl BpALIEHHUs AaCUHXpPOHHOro nBurarens. CrnocoObl Iycka ACHHXPOHHBIX JBHMraTesei.
[lyckoBple  XapakTepUCTUKM  JBurareneil. Jlpurarenm ¢  yJIy4yIIEHHBIMH  ITyCKOBBIMH
xapakrepuctukamu. CrnocoObl peryjaupoBaHUsl YAacCTOThl BPAIIEHUS POTOPA. DIEKTPOMATHUTHBIE
IPOLECChl U XapaKTEPUCTUKU ITPU Pas3HBIX CIOcO0axX peryaupoBaHus. TOpPMO3HBIE PpEXUMBI
ACHMHXPOHHBIX JIBUraTesei. DIeKTpOMarHuTHbIE NMPOLECChl B CHHXPOHHOW MallliHE MPHU XO0JIOCTOM
XoJie. DJEKTPOMAarHUTHbIE MPOLIECCHl B CHUHXPOHHOM MalllMHE NpU CHUMMETPUYHOM Harpyske.
Peakius sikopsi cuHXpoHHOM MamuHbl. [lonepednoe u mpoponbHoe mose sikopsi. BiusiHue moss
SAKOps Ha (hOpMy KPHBOHM HANPSHKEHHUS CHHXPOHHOTO reHeparopa. [lapameTpsl 00MOTKH cTaTopa mpu
YCTAaHOBMBIIEMCSI CHMMETPHUYHOM pEXUME Harpys3ke. BeKTopHble aMarpaMMbl CHHXPOHHBIX
TreHepaToOpOB. XapaKTEPUCTUKU CHUHXPOHHBIX TE€HEPATOpOB. YCIOBHUS BKJIIOYEHHUS CHUHXPOHHBIX
TeHepaToOpoB Ha NapauIeIbHyI0 paboTy U METO/1bl CUHXpOHHU3alMU. CTaTudeckas neperpy,aeMocTb
CHHXPOHHBIX MAIlMH, TIOHSATHE O CTaTW4ecKoi ycroitumBocTH. U — 0Opa3Hble XapaKTEPUCTUKU
CUHXPOHHbIX MamMH. CHHXpOHHBIM aBurarenb. OCHOBHBIE SHEPreTUUYECKHE COOTHOIICHUS U
BEKTOPHBIE JMarpaMMbl CHHXPOHHOIO JBurarens.Paboune XapakTepUCTUKM CHHXPOHHBIX
nBuratenedl. PeakTHBHbIE CHUHXPOHHbBIE JABHMraTend. PeryaupoBaHMe aKTHBHOM M pPEaKTUBHOU
MOIIHOCTH. CHHXPOHHBIE KOMIIEHCATOPBI.

Pa3nes 5. CnenuajibHble 3J1eKTPUYECKHE MAILMHBI

CrnenuanbpHble 3JIEKTpUUYECKUE MalIUHbI. VCIONHUTENbHBIE OBUTATENN IOCTOSIHHOTO U
NEPEMECHHOT'O TOKaA. TaxoreHepaTopH IMOCTOSAHHOT'O U IICPEMCHHOTI'O TOKaA. TI/IXOXOIIHBIG JABUTaTCIIN C
JJIEKTPOMAarHUTHOM pEeAyKIMEH YacTOThl BpaIlCHMs. ODJIEKTPOJIBUTrATENIM MaJOM MOIIHOCTH IJIs
CHUCTEM aBTOMATHKH.



3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS
He npenycmotpensl
3.4.2 JlabopaTopHbIe 3aHITHS

JlabopaTtopHnoe 3ansatue 1. JlaboparopHas pabota Nel. McciaenoBanue MaliiH MOCTOSHHOTO
TOKa.

JlaGopaTtopHoe 3aHsaTHe 2. 3amuTa JadbopaTopHoit padboThl Nel

Jlaboparopuoe 3austue 3. Jlabopatopnas padora Ne2. MccnenoBanue paboTh
TpaHcPopMaTOpOB.

Jlaboparoproe 3ansaTue 4. 3ammra 1a00paTopHOit padoThr Ne2

JlaGopaTtopHoe 3ansatue 5-6. JlabopaTopnas padora Ne3. VccienoBanue MammH
MIEPEMEHHOTO TOKA.

JlaGopaTopHoe 3aHsaTue /. 3amuTa jadbopaTopHoil paboTh Ne3

Jlaboparoproe 3ansTue 8. Jlaboparopnas padota Ne4. MccnenoBanue JIMHEHHOTO
JIBUTATEJIS.

Jlaboparoproe 3ansTue 9. 3ammra 1ad6oparopHoit padoTel Ned

3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)

He npegycmorpensl

4 Y4eOHO-MeTOAMYeCKOe M HHPOPMALIMOHHOE o0ecneyeHne

4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTs1

He npenycmoTpenst

4.2 OcHoBHasi JINTEpaTypa

1. UrnaroBuy, B. M. DnekTpudeckue MallvHbI U TPAaHCPOPMATOPHI : yISOHUK IS BY30B /
B. M. UrnatoBwuy, I1I. C. Poii3. — 7-¢ u3n., ucnp. u gomn. — Mocksa : 3narensctBo FOpaiit, 2025.
— 145 c¢. — (Briciee o6paszoBanue). — ISBN 978-5-534-18047-3. — TekcT : 37€KTPOHHBIN //
O6pasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561182.

2. Kombuios, U. I1. Dnextpudeckue MamuHbl : yueOHuk st By3os / W. I1. KonbutoB. — 2-¢
W311., ucrp. u aor. — Mocksa : M3natenscTBo FOpaiit, 2025. — 669 ¢. — (Bwicmiee oOpa3oBaHue).
— ISBN 978-5-534-18684-0. — Texkct : anextpoHHbI // OOpa3oBarenbHas miardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/568962.

3. Kombuios, U. I1. Dnexrpuyeckre MammHsel : yaeOHuK 1t By30B / WM. I1. Kombuios. — 2-¢
u3M., uctp. u gon. — Mocksa : MU3natensctBo FOpaiit, 2025. — 669 ¢. — (Briciiee oO6pa3zoBaHue).
— ISBN 978-5-534-18684-0. — Texkct : anextpoHHbIi // OOpa3oBarenbHas miardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/568962.

4. Xynossu, B. B. Dnexrpudeckne MamvHbBL: IJIEKTPOMEXaHUICCKOE MPEOOpa3OoBaHUE
SHepruu : yueOHuk Juig By3os / B. B. XKynoBsn. — Mocksa : U3natensctBo FOpaidt, 2025. — 425 c.
— (Bpicmee oOpazoBanme). — ISBN 978-5-534-04292-4. — Tekct : OSIEKTPOHHBIA //
O6pasosarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/562739.



4.3 lonoJHUTe/IbHAS JUTEpPaTypa

1. baknun, B. C. Dnekrpudeckue MamuHbL. Pacder MBYXIONIOCHBIX TypOOTE€HEPAaTOpPOB.
[Ipaktuxkym : yue6Huk mis By30B / B. C. baknun. — Mocksa : MU3narensctBo FOpaiit, 2025. — 137
c. — (Bricmiee obpazoBanme). — ISBN 978-5-534-10904-7. — TekcT : SICKTPOHHBINA //
O6pasoBarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561333.

2. IlInukos, JI. I1. Dnekrpuueckuil mMpuBOJ : y4eOHUK U MpakTHKyM ais By3oB / JI. II.
[[InukoB. — 3-e u3m., mepepad. u qon. — Mocksa : UznatenscTBo Opaiit, 2025. — 355 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-17665-0. — Tekcr : anexkrponHsIii // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/562668.

3. Pomanenko W.I'. Dnexkrpuueckre MamuHsl : mpakTukyMm / Pomanenko M.I'.. — CraBporons
: Cesepo-KaBkazckuit denepanbubiii yauBepcuteT, 2023. — 109 ¢. — Tekct : 35eKTpoHHBIH //
[ludppoBoii  obOpazoBarensHblii  pecypc  IPR SMART : [caiit]. —  URL:

https://www.iprbookshop.ru/135767.html.

4. Cotnukos, B. B. Dnekrpuueckue mammunsl : yuebnoe mocodue / B. B. CorHukoB. —
Mocksa, Bonorna : Undpa-Unxenepus, 2024. — 416 ¢. — ISBN 978-5-9729-1566-8. — Tekcr :
anektponnbt // IludpoBoii obOpazoBatenbHblii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/143278.html.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPChI
He npenycmotpeno

4.5 JInueH3u0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecmeuenmne

1. Microsoft-Office
2. NI-Multisim
3. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBbIE 0a3bI IaHHBIX U HH(OPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMbI

1. EmuHoe OKHO JTocTyma K 00pa3oBaTelibHbIM pecypcam dDenepaibHbIi mopTat
http://window.edu.ru

2. KommbrotepHbie nHGOPMAIIMOHHO-TIPAaBOBBIE cUCTeMbl « KOHCYIbTaHT»
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. Hayunas snextponHast Oubiauoreka http://www.elibrary.ru

4. Poccuiickast rocyaapcTBeHHas Oubnuoreka http://www.rsl.ru

5. OBC «YHuBepcurerckas onbauoTexa oHimaiia» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecneuyeHne

1. KoMnbroTepHBIii KJ1acc C MPEeAYyCTaHOBIEHHBIM MMPOTPAMMHBIM 00€CIIeUeHNEM, YKa3aHHBIM
B II. 4.5, MynbTUMEAHNIHOE 000pyI0BaHUE (IIPOEKTOP, MEPCOHATBHBIN KOMIBIOTED MPETogaBaTens).

2. Crenuanu3upoBaHHAs ayIuTOpUs Ui JiabopaTopHBIX pabor. OOopynoBanwe u
ammaparypa: ayIuTopHasi Aocka, tabopatopuslii crena UPB/I, ctenab! mo anekTponpuBoay.

3. Aynurtopusi A JIEKITMOHHBIX, MPAKTUYECKUX 3aHATHH. OOOpymoBaHHE W ammaparypa:
ayJIMTOpHAs 1OCKA, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIBTUMEIUITHOTO KOMIUIEKCA.
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6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIAIUM JIs MIPENnoaaBaTeis M0 OPraHu3amuu
00y4eHuUs

Ha nepBoM 3aHSATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€
u3yuyeHus (TemMamu Kypca, (hopMaMu 3aHATUH, TEKYLIET0 U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HayK, €€ NMPaKTUYECKOE 3HaUY€HUE, JOBECTU 10 CTYAECHTOB
TpeboBaHus K (hopMe OTUETHOCTH M TNPUMEHEHUS BUJOB KOHTpOJA. Bwigarorcs 3amanus uis
MOJMOTOBKHU K JIEKIMOHHBIM M JJAOOPATOPHBIM 3aHSATHUSM.

IIpu noaroroBke K 1a60paTOpHBIM paboTaM IO NEPEUHI0 OOBABICHHBIX TEM IPENOJaBaTEII0
HEO0OXO0JUMO YTOUHUTH IIaH MX MPOBEACHUS, IPOAyMaTh (HOPMYIUPOBKU U COJEPKaHNUE YUEOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYXJICHHE, 03HAKOMHUTbHCSA C IEPEUHEM TEMaTUYECKHX BOIIPOCOB.

B xone paboTbl BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paloThl, ONpEeAETUTh MOPAIOK €€ MPOBEACHUS, BpeMs Ha 00CYKJIeHHE KaXKA0ro yueOHOro BoIpoca.
[Tpumensist GpOHTaNbHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOILIUM
Ha 3aHATHUH.

B 3akimounTenbHO yacT paboThI ClIEAYET MMOABECTU €€ UTOTH: AAaTh OLEHKY BBICTYIUICHUN
KaX/I0T0 CTYJICHTa ¥ Y4eOHOM rpynIbl B LeJ0M. PacKpbITh M10JI0KUTENbHbIE CTOPOHBI U HETOCTATKU
MPOBECHHON J1abopaTopHOl paboThl. OTBETHTH HA BOMPOCH CTYJACHTOB. BwimaTe 3amanus s
CaMOCTOSTENILHON PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

Metonuka mnpenojgaBaHusl AUCHMIUIMHBL «DJEKTPUYECKHE MAIIMHBD) M peanus3arus
KOMIIETEHTHOCTHOI'O IIOJXOJa B H3JIO)KEHMH M BOCHPHMATHM MaTepuana IpeaycMaTpuBaeT
UCIIOJIb30BAaHUE CIIEIYIOMIMX AaKTUBHBIX W HWHTEPAKTHUBHBIX (OPM MPOBEIEHUS TIPYMNIOBBIX,
UH/IMBUAYAIbHBIX, AyIUTOPHBIX 3aHATHH B COYETaHUM C BHEAYAUTOPHOH pabOTON C IebIo
dbopMHUpPOBaHUS B Pa3BUTHUS TPOPECCHOHATBHBIX HABBIKOB 00YYaIONUXCS:

— TOJArOTOBKA K BBIIOJHEHUIO M 3alluTa J1abOpaTopHbIX paboT C  TOMOIIBIO
CHEHAIN3UPOBAHHOIO ITPOIPAMMHOT0 O0ECTIEUeHUS;

— TEXHOJIOTUH aHaJN3a CUTYaIUil JUIsi aKTUBHOTO 00y4YEeHUsI, KOTOPBIE MO3BOJISIOT CTyIEHTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUI U UX TIOCIIEACTBUH,
JEMOHCTPUPOBATH PA3IMUHBIE MO3UIINU, POPMHUPOBATH HABBIKU OI[CHKH aJIbTePHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue Mo TUCIUIUIMHE BEAETCS C MPUMEHEHUEM TPAAUIIMOHHBIX MOTOKOBO-TPYMIOBBIX
MH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHONIOTui. [lpu ocymecTBieHun 00pa3oBaTeIbLHOTO
mpolecca o AUCHUIIIMHE UCTIONB3YIOTCS CIeAYIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3CHTAUH ¢ IPUMEHEHNEM MPOEKTOpa U rmporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus 1Jis1 00y4AKOIIHUXCS 10 OCBOCHHI) TUCIUNIHHBI

CamocrosiTesibHass paboTa SIBISETCS OJHUM M3 BHJOB yueOHbIX 3aHsaTwid. llenb
CaMOCTOSITEIbHOW pabOThl — MPAKTHYECKOE CAMOCTOSATEIBHOE MOJTYYeHHE CTYJACHTaMH HABBIKOB
paboThI B MpOrpaMMe MaTeMaTHYECKOTO MOJICITMPOBAHUS, PACCMATPUBAEMBIX B TIPOIIECCE U3YUCHHS
JOUCHUIIIINHBI.

AYI[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta 10 AIUCHUITJIMHE BBITIOJIHACTCS HA y‘-Ie6HI:IX 3aHATUAX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM TPEIOIaBATENs M IO €r0 33aHUIO.

BHCay,HI/ITOpHaﬂ CaMOCTOATCIIbHAsA pa60Ta BBITIOJHACTCA CTYACHTOM 11O 3aJaHUIO
npernoaBaTess, Ho 0€3 ero HeMoCPEICTBEHHOTO YYaCTHsI.
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3aoauu camocmoamenvHoll padbomel cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOCHHUE COJIEP’KaHUS JUCLMILIIUHBL;

- yrayOseHne coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUIIINHBL;

- ICTOJIb30BaHUE MaTepUasa, COOPaHHOIO U MOJIYYEHHOTO B X0J1€ CAMOCTOSATEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buowl éneayoumopnoii camocmoamenvnoii pabomul:

- CAMOCTOSITEJIbHOE U3yUEHHUE OT/IEJIbHBIX TEM JAUCIUILTUHBI;

- IOJITOTOBKA K J1a00OPaTOPHBIM 3aHSATHSIM;

- oopMIIEHHE OTYETOB MO BBINOJHEHHBIM JIAOOPAaTOPHBIM paboTaM M MOJrOTOBKA K HX
3allUTe;

- IOJITOTOBKA K HK3aMEHY.

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO TIPOUTH CIICTYIONINE
ATaIlbI:

- ONpEeIeJICHUE 1IeJIM CaMOCTOSITENIbHOM pabOTHI;

- KOHKpEeTH3aIus T03HaBaTebHOM 3a/1a4u;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeiCcTBYs, BEAYIIEro K PEeIIeHUI0 3a/1a4H;

- TUIAHUPOBaHUE PAOOTHI (CAMOCTOSATEIHPHON T C TIOMOIIBIO MIPETIOIaBATEIIS ) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B MPOIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pPabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO ¥ KOHEUHOTO0) Pe3yJIbTaTOB PabOThI M KOPPEKTUPOBKA BBIOIHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaIyst padoThI.

7 DoH/J OLIEHOYHBIX CPEACTB

B mporiecce 00y4deHHs NCTIONB3YIOTCS CIEAYIONINAE OLEHOYHBIE (POPMBI CaMOCTOSTETBHOM
paboThI CTYICHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTallui:

- 3al1KTa JJabOpaTOPHBIX paboT;

- HK3aMeEH.

OneHoYHBIE CPEJICTBA TEKYILIET0 KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
3aaHus 110 MTPAKTUYECKUM paboTaM MHIUBUAYAIBHO IS KaXKIOTO 00y4Yaroerocs.
B pesynbrare ocBOeHUS AUCHUIUIMHBI (MOAYJIs) GOPMHUPYIOTCS CIIEAYIOIINE KOMIETSHIINN:

Kon

HanmeHoBaHMe KOMIIETEHIIUH BBINIYCKHUKA
KOMIIETCHIIMHN

Crioco0OeH BBINOJIHATH pacueT U NPOEKTUPOBaHUE JIeTalei, y3/I10B U
K-5 YCTPOUCTB MEXATPOHHBIX CUCTEM B COOTBETCTBUU C TEXHUYECKUM
e 3alaHMEM, B TOM YHUCJIE C UCIIOIb30BAHUEM CPEICTB aBTOMATU3ALUU
MIPOEKTUPOBAHUS.
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTaTOB 00y4eHus!

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIMHE «Puznyeckne 0CHOBLI AJICEKTPOHUKN»

o/

Bun xonTpons
pe3yJIbTaToOB
o0y4eHus

HaumenoBanue
KOHTPOJIS
pe3yJIbTaToB
o0y4eHus

Kpatkas xapakTepucTHKa KOHTPOJIS Pe3yJIbTaTOB
oOy4JeHus

Texymun

JlaGoparopHas
pabota

UlabGoparoprass paboTa BBITIONHSAETCS WHAWNBUIYATHHO
KaXIbIM CTyJIeHTOM. OQOpMIICHHBI OTYET CTYICHT
ClaeT TpErojaBaTell0 Ha NPOBEPKY B 3apaHee
lycTaHOBJIEHHBIN cpok. [Ipw mpoBepke mpemnojaBaTeib
OLICHUBACT KAueCTBO O(GOPMIICHHS, TPABHILHOCTH|
pacueToB U BbIBOJOB. K 3amuTe 1abopaTopHOil paboThI
MOMYCKAOTCA CTYACHTBI, KOTOPLIC BLIITOJIHUIIN pa60Ty,
oopMMIIE B COOTBETCTBHU C TPEOOBAHHSIMH OTYET O
mabopaTtopHOi paboTe W MPEIOCTABWIIA €r0 K 3allHTe.
Kax oMy CTyAIeHTY 3ajaeTcsi He MeHee 3-X BOIPOCOB Ha
reMy JabopatopHoil paboThl. [lanee mpoBOIUTCS 3aIINUTa
0TYeTa KXKIBIM CTYJACHTOM MHIMBHIYyaIbHO B opMarte]
"Borpoc-otBet" (3aat0Tcs 3 Bompoca).

[IpomexxyTouHbIN

DK3aMeH

[IpomexyTouHas arrecTanusi oOydaroumxcs B Qopme
DK3aMEHa IPOBOJAUTCS 110 PE3YyJIbTaTaM BbIIOJHEHUS]
BCEX BHUAOB YyuyeOHOW paloOThI, MPEAYyCMOTPEHHBIX|
Y4EOHBIM TUIAHOM IO JTAHHOW TUCHUIUIMHE (MOJIYJIIO),
MpU JTOM  YUYWUTHIBAIOTCS  PE3yJbTaThl  TEKYIIETO
KOHTpOJISI yCIIEBAEMOCTH B TeueHue cemectpa. O1eHka
CTETNIEHH JIOCTIDKEHUS OOYYaloIIMMUCS IJIaHUPYEMBbIX|
[pe3yJabTATOB OOYyYEHHS MO JUCHUIUIUHE (MOJIYJIIO)
MPOBOAMTCS TpErNojaBaTeieM, BEAYIIMM 3aHSATUS II0
TUCHUTITHHE (MOJIYJII0) METOAOM 3KCHEPTHOU OIEHKH.
[lo wuroraM  TPOMEXKYTOUHOH  aTTecTallMd IO
MUCHUIITMHE  (MOJYJII0)  BBICTaBISIETCS  OICHKA]
COTJIMYHOY», «XOPOIIOY», «YyAOBICTBOPUTEIHLHO» WIH
«(HEYZOBJIETBOPUTEIIBHOY.

DK3aMeH MPOBOAMUTCS B yCTHOU (hopme. B ayauropun
HAXOJWTCS MPEToAaBaTeNb U He Oosiee 5 4eIoBeK U3
4Kclia CTyJIeHTOB. Bo BpeMsi mpoBeieHns HK3aMeHa ero
y9acTHHKaM 3aIlpelnaeTcs UMeTh Ipu cede u
MCIIOJIb30BaTh CPEJICTBA CBSI3U (COTOBBIE TENE(POHBI,
MUKPO(hOHBI # TIp.). CTyI€HTY BBIIAETCS OUIIET C TpEMSs
Bonpocamu. KonudecTBo JONOTHUTENBHBIX BOIPOCOB —
He Oonee nByX. KonnyecTBO AOMOIHUTENBHBIX
BOIIPOCOB 3aBUCHUT OT MOJHOTHI OTBETA CTY/ACHTA.
JlintenbHOCTE 3k3aMeHa 2 yaca (120 MUHYT).

K mpoMeXyTO4YHO# aTTecTaluu A0MyCKAtTCsS TOIBKO
CTYJICHTBI, BHITIOJHUBIIINE BCE BUIBI yUeOHOM padOTHI,
MpeIyCMOTPEHHbIE pabouelt mMporpaMmMoii 1o
TUCIUTITHHE «DIEKTPUIECCKHUE MAITUHBD) (BBITTOJHUIN
M YCTICUTHO 3alIUTHIIN JTa00opaTOpHbIe paboThI U

pacueTHO-rpadrueckue paboThl)
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7.2 lIkajia 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

[Tokazaresnem olleHMBaHMs KOMIIETEHIIMI Ha pa3IUYHbIX ATanax UX GOPMUPOBAHUS SIBIISIETCS
JTOCTHKEHHE 00YJaroIIMMHUCS IJIAHUPYEMbBIX PE3yIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOIYIIO).

MokazaTean 5 KgnTepnn OIIeH]/IBaHI/IZ[ c
3HATH: OO6yuaromuiics OO0yuaromuiics OOyuatoruiics OO0yuaromuiics
- IPUHLUI IEUCTBUS JIIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET
COBPEMECHHBIX THIIOB MOJTHOE OTCYTCTBHE HETOJIHOE YaCTUYHOE MOJTHOE
ANEKTPUUCCKUX WA HETOCTaTOYHOE COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
MAIIHH TOCTOSHHOTO COOTBETCTBHUE CJIETYFOIINX 3HAHUMA: CJICIYIONINX 3HAHUN: CJIETYFOIINX 3HAHHNA:
Y TICPEMECHHOTO TOKa, | CICTYFOIIUX 3HAHUIA: - - IPUHIMIT I€HCTBUSL | - - IPUHIUI JEUCTBUS | - - IPUHIIAI
3HATh OCOOCHHOCTH UX | - - IPUHIIMII JSHCTBHUS | COBPEMEHHBIX TUIIOB COBPEMEHHBIX THIIOB JIeHCTBHS
KOHCTPYKIIUHU U COBPEMEHHBIX TUIIOB INEKTPUIECKUX INEKTPUIECKUX COBPEMEHHBIX TUIIOB
XapaKTEPUCTUKH. INEKTPUUECKUX MAIIUH TOCTOSIHHOTO MAIllUH TOCTOSHHOTO IIEKTPUUECKUX
MAIlIUH TOCTOSIHHOT'O Y MIEPEMEHHOTO TOKa, | M MEPEeMEHHOr0 TOKa, | MAIIUH ITOCTOSHHOTO
Y MEPEMEHHOT0 TOKa, | 3HATh OCOOCHHOCTH MX | 3HATh OCOOCHHOCTH UX | U MEPEMEHHOTO
3HATh OCOOCHHOCTH UX | KOHCTPYKLHUH U KOHCTPYKIIUHU U TOKa, 3HATh
KOHCTPYKIIUH U XapaKTCPUCTHUKH. XapaKTEPUCTHKH. 0COOEHHOCTH UX
XapaKTEPUCTUKH. Jomyckarorcst HonyckatoTcs KOHCTPYKIIUU U
3HAYUTCIIBHBIC HE3HAYUTCIIbHBIC XapaKTCPUCTHUKH.
OIIUOKH, TIPOSIBIIACTCS | OIIUOKH, HeTouHOCTH, | CBOOOIHO
HEJIOCTaTOYHOCTh 3aTpPyIHCHUS IPU omepupyer
3HAHUH, IO PSIITy AHATTUTHYCCKUX MPUOOPETEHHBIMU
MoKa3aTeseH, orepanmsx. 3HAHUSAMH.
oOyJarormmics
HCTIBITHIBAET
3HAYUTEIIbHbIC
3aTpyIHEHUS MU
OIIEPUPOBAHUU
3HaHUAMU TIPU UX
MepeHOCce Ha HOBBIC
CUTYAIVIH.
YMETh! OO0yuaronuiics He OO0yuaromuiics OOyuatomiuiics OO0yuaronuiics
- YUTATh yMeEeT WU B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
JNIEKTPUYUCCKUC CXEMBI | HEJOCTaTOUHOU HETOJIHOE YaCTUYHOE MOJTHOE
C IPUMCHEHUEM CTCTICHH YMEET: COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
INEKTPUUECKUX - YUTaTh CIIEYIONINX YMEHUH: | CICIYIOUINX YMEHUMA: | CIETYFOITUX
MAIIHH, HCIIOJh30BaTh | IEKTPHUUCCKUE CXCMEI | - YATATh - YHTaTh YMEHHUIA:
MOy 4EHHbIC 3HAHUS C IPUMEHEHUEM INEKTPUYECKUE CXEMBbI | DIICKTPHUYECKHUE CXEMBI | - YATATh
[IPU PEIICHUU INEKTPUUECKUX C MPUMEHEHUEM C IPUMEHEHHEM ANEKTPUUECKHE
MPAaKTUYECKHUX 33124 MAIIIMH, UCIOJIB30BaTh | JIEKTPHUYSCKUX ANEKTPUIECKUX CXEMBI C
IO HAJIaaKe, TMOJIYYCHHBIC 3HaHUA MallInH, UCIT0JIB30BaTh MalInuH, UCII0Jb30BaTh IMPUMECHCHUEM
HUCIIBITAHUAM U IIpyu pCUICHUN TMOJIYUYCHHBIC 3HAHUA TOJTY4YCHHBIC 3HAHUSA QJICKTPHUUICCKUX
OKCILTyaTalnun IMPAKTUYCCKHUX 3aJia4 Ipu pCICHU A pu pCUICHUN MalluH,
INEKTPUUCCKUX O HaJAJIKE, MPAKTUYCCKUX 3a/1a4 MPAKTHYCCKUX 3a/1a4 UCIIOJIB30BaTh
MaIl{H. UCTIBITAHUSAM U O HAJAJIKE, 10 HaJTAJKE, MOJTYYCHHBIC 3HAHUS
IKCILTyaTaI[UH UCTIBITAHUSAM U UCTIBITAHUSM U MIPU PEIICHUU
ANMEKTPHYECKUX JKCIDTyaTalluu IKCILTYaTAIUH MPaKTHYSCKHUX 33734
MaIIHH. JIEKTPUICCKUX ANEKTPHUUECKUX 0 HaNAJKE,
MAIIIHH. MallliH. UCTIBITAaHUSAM U
Homnyckarores YMeHUs1 OCBOEHBI, HO | 3KCIUTyaTallu1
3HAYUTEIIbHBIE JIOMYCKArOTCS INEKTPUUECKUX
OLIKMOKY, POSIBIISIETCST | HE3HAYUTEJIbHbIC MaIIHH.
HEIOCTATOYHOCTH olInuOKH, HeToyHOCTH, | CBOOOIHO
YMEHHUIA, 110 psiy 3aTpyIHEHUs IPU orepupyer
[OKa3aresei, AHAJUTUYECKUX pUOOPETEHHBIMU
00yYarOIIMHCs ornepanusx, NepeHoce | YMECHHUSIMH,
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UCIIBITBIBACT YMEHUI Ha HOBEIE, HPUMEHSET UX B
3HA4YUTEIIbHbIE HecTaHJapTHbIC CUTYyaLusIX
3aTpyIHEHUs MpU CHUTYaIIH. TIOBBILIEHHOMN
OIEPUPOBAHUH CJIOXKHOCTH.
YMEHUSIMH TIPH X
NepeHoce Ha HOBbIE
CUTYalUH.
BJIAJETh: OO0yuaronuiics He | OOyuaromuiics B OOyuaromuiics OO0yuaromuiics B
- HaBBIKaMH PacyeToB, | BiageeT WA B | HEOCTAaTOYHOI YAaCTUYHO BJIAJICCT: TIOJTHOM 00beMe
aHaIIN3a PEXXUMOB HEJJOCTATOYHOM CTEIICHH BJIAJICCT: - HABBIKAMH PacyeToB, | BIajeeT:
paboThl U CTEICHH BIIAJICEeT - HAaBBIKAMH PacyeToB, | aHaJHM3a PEKHUMOB - HaBBIKaMH
XapaKTEePUCTUK - HABBIKAMH PacyeToB, | aHAIN3a PEKUMOB paboThl U pacyeToB, aHaIM3a
JNEKTPUIECKHX aHaIn3a PEKUMOB paboTHI 1 XapaKTEePUCTUK PEXKUMOB PabOTHI U
MallvH, paboTHI 1 XapaKTEPHCTHK JNEKTPUIECKHX XapaKTePHCTHK
HarpaBJeHHbIX Ha XapaKTePUCTUK AIIEKTPUUECKUX MalIlIVH, AIIEKTPUUECKUX
HIOBBILIICHUE AIIEKTPUUECKUX MaIlyH, HarpaBJIeHHbIX Ha MaIl¥H,
3¢ PeKTUBHOCTH MallvH, HAalpaBJICHHBIX Ha HOBBILICHHE HalpaBJIeHHBIX Ha
paboThI THOKHUX HarpaBJIeHHBIX Ha MIOBBIIIICHUE 3¢ PeKTUBHOCTH MOBBIIIICHUE
MIPOU3BOJICTBEHHBIX MOBBIIIEHHUE 3¢ PEeKTUBHOCTH paboThI THOKKX 3 PeKTHBHOCTH
CHCTEM. s PeKTuBHOCTH paboThl THOKKX MIPOU3BOJICTBEHHBIX paboThI THOKKX
paboThI THOKUX TPOU3BOACTBEHHBIX CHCTEM. TPOU3BOACTBEHHBIX
TPOU3BOACTBEHHBIX CHCTEM. HaBbIKH OCBOCHBI, HO | CHCTEM.
CHCTEM. OObyuaronuiics JIOITy CKArOTCSA CpobogHo
UCIIBITBIBACT HE3HAYUTEIIbHbIE HOPUMEHSET
3HAYUTEIIbHBIE OIINOKHU, HETOYHOCTH, | MOJTyYeHHBIC HaBBIKA

3aTpY/IHEHUs IpU
MIPUMEHEHHUH HaBBIKOB
B HOBBIX CUTYaIlUsX.

3aTpyAHEHUS TIPH
AHATUTUYECKUX
olepanusix, mepeHoce
YMEHUI1 Ha HOBBIE,
HeCTaHJapTHBIC
CUTYallUH.

B CUTYyalUsIX
MOBBIIIIEHHON
CIIOKHOCTH.

IIIxaia oneHUBAHUSA NPOMEKYTOYHOH ATTECTALMM: IK3aMeHa

[HIkamna orteHuBaHUg

Onucanue

OTInYHO

BrimonHeHsl Bce BUIBI yueOHOU pabOTHI, MPEAYyCMOTPEHHBIE YUeOHBIM
mwiaHoM. CTyIeHT NIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHIA,
HAaBBIKOB TMPUBEJCHHBIM B TaONHIIAX [OKa3aTeNsM, OIMEpPHUPYET
MPUOOPETEHHBIMU 3HAHUSIMU, YMECHHUSIMHU, HaBBIKAMH, TIPUMEHSIET UX B
CUTYaLMsIX MTOBBIIEHHOW CIIO)KHOCTH, HE UCTIBITHIBAET 3aTPYAHEHUN IIPU
AHAIMTHYECKUX ONEpalusax, NEePeHOCe 3HAHWW W YMEHHU HAa HOBBIE,
HECTaHJAAPTHBIE CUTYALIUH.

Xoporio

BoinonHens! Bce BUIbl yueOHOU pabOThI, MPeayCMOTPEHHBIE yUeOHBIM
mw1aHoM. CTyJEHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHM,
YMEHHM, HABBIKOB MPUBEIEHHBIM B TAOIUIAX TOKA3aTeNAM, ONIEPUPYET
NpUOOPETEeHHBIMU 3HAHUSMH, YMEHUSMHU, HaBBIKAMH, NIPUMEHSET UX B
CUTYalUsX NOBBIIIEHHON CJI0KHOCTHU. [Ipr ’TOM MOT'YT OBITH 1Oy LIIEHBI
HE3HAUUTENIbHbIE  OMIMOKM,  HETOYHOCTH,  3aTPyJHEHHUs  IpH
AQHAIUTUYECKUX OIepalusaX, MepeHoce 3HaHWNW U YMEHHH Ha HOBBIE,
HECTaHIapTHBIE CUTYALMH.

VY 10BII€TBOPUTEIIHHO

BeimonHeHs Bce BUABI y4eOHON pabOThI, MPEAYyCMOTPEHHBIE YUCOHBIM
m1aHoM. CTyAeHT J€MOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HaBBIKOB MPUBEJCHHbIM B TaOMUIaX MOKa3aTessM,
AOMMYCKAIOTCA  3HAYHUTCIIBHBIC OIJ_II/I6KI/I, MMPOsABIACTCA  OTCYTCTBUC
3HAHWUM, YMEHUHN, HABBIKOB MO Py MOKA3aTeNei, CTyICHT UCTIBITHIBAET
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SHAYUTCIIBHBIC 3aTPYAHCHUSA ITPU OICPUPOBAHNHN 3HAHUAMHA U YMCHUSIMU
IIpH UX IICPCHOCC HAa HOBBLIC CUTYAIlMH.

HeynosnersopurensHo

He BemonHen onxuH wiau  Oojee BHIAOB  ydeOHOM  paloTHI,
MPEyCMOTPEHHBIX Y4eOHBIM MIaHoM. CTYIEHT JEMOHCTPHUPYET MOTHOE
OTCYTCTBHE€ WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHUM, YMEHUI,
HAaBBIKOB MPHUBEJCHHBIM B TaOMUIAX MOKAa3aTensM, JOIMyCKAIOTCs
3HAYMUTENIbHBIE OLIMOKU, TPOSBISAETCS OTCYTCTBHE 3HAHWUW, YMEHH,
HaBBIKOB [0 psALy IIOKa3aTelei, CTYJIEHT HE MOXET ONEepPUpPOBATH
3HAHUSIMU U YMEHUSIMH TIPU UX MIEPEHOCE HA HOBBIE CUTYAIIUHU.

IIIkana omeHUBAHUSA TEKYIIETr0 KOHTPOJSA

paboThI IO TeMe
pasnena

OaJuIoB

Kpurepuu onenuBanus

OO6mwmit 6am1 mpu OIeHKE
CKJIaJIIBACTCS U3 CJIETYIOIINX
ITOKa3aTeNe:

- IPUBEACHBI METOJMKHU OLIEHKH
TEXHOJIOTUYECKHUX TapaMeTpoB — 1
Oann

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHBI
— 1 6ann

- opopmieHue paboThI
COOTBETCTBYET TpeboBaHUIM — 1
6ann

- pacueTHas u rpaduveckasi 4acTu
BBITIOJTHEHBI BepHO — 1 Oast

HaumenoBanue
KOHTPOILA [Ixana oneHMBaHUS Onucanue
pe3yIBTAaTOB
o0y4eHUs
Brmmonnenue n | 3aureHo: HaOpaHo 2 u OoJiee B kadecTBe hopm TEKyIIero KOHTPOIIS
3aIura 0aoB 3HaHUM CTYJIEHTOB UCIOJIb3YIOTCS
naboparopuoit | He 3auteHo: nabpano 1 u menee oT4eTHI 110 JabopaTtopHbIM pabotam. K

BBINOJIHEHHUIO SKCIIEPUMEHTATbHON
4acTH JJabopaTopHOU pabOThI
JOIyCKAIOTCS CTYACHTHI,
MOATOTOBUBIINE MPOTOKOJIBI
BBITIOJTHEHUS JTA0OpaTOPHOU PabOTHI.
[TpoTokomnsr ohopmiIstoTCS B
COOTBETCTBUH C TPEOOBAHUAMHU
METOJMYECKUX yKa3zaHUi Kadeaphl.
Otuet o nabopatopHoii pabote
COJICPKHUT TPOTOKOJT TIPOBEICHHSI
nabopaTopHOil paboThI, pacyeTsl,
rpadU9ecKyro YacTh, BEIBOIBI.
3amyra oT4yera o J1abopaTopHoOn
paboTe OCyIIEeCTBISIETCS
UHANBUAYaTbHO. CTyIEeHTOM
MIPE0CTaBIACTCS] O)OPMIICHHBINA OTYET.
OneHnBaeTcst KauecTBO 0(hOpMIICHUS,
MPaBUILHOCTH PACYETOB M BHIBOJIOB.
CTyneHThI, He BBIMOTHUBIINE
nabopaTOpHYIO paboTy, K 3aIIUTe HE
JIOMYCKAITCS

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Tekymmuii KOHTPOJIb

Bonpocuwl k 3auwgume nadopamopnoit pabomot Nel

1. OcHOBHOI1 3aKOH, MOJIOKEHHBIN B OCHOBY paOOTHI 3JIEKTPUYECKUX MALIHH

2. KOHCTpYyKIHS 37IEKTPUYECKUX MAIIWH TTOCTOSSHHOTO TOKA: SIKOPb, CTaTOP, MOJOCA,
0o0MOTKa, 6apHO, MOAUIMITHUKY, BEHTUIATOPHAS KPbUIbYATKA U JIp.

3. Peakmust skopst — onpeziesieHre, KapThHa MarHUTHOTO TIOJISt
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4. IlpaBuna onpenenenusa 9/1C u MOMEHTA Maninsbl HOCTOSIHHOTO TOKa

5. Iloyemy npu nmycke y ABUTraTess MOCTOSIHHOTO TOKa OOJIBIION MyCKOBOH TOK, U IOYEMY
[0 M€pEe YBEIMYEHHUSI CKOPOCTH OH CHMKaeTcsi? Pacuer mycKoBOro Toka.

6. CxeMbl MOJIKITIOYEHUSI OOMOTKHM BO30YKIEHUS B MAallIMHAX TOCTOSTHHOT'O TOKA!
HE3aBHCHUMOT0, TapaljIeIbHOT0, MOCIEI0BAaTEIbHOTO U CMEIIaHHOTO

7. OCHOBHbBIE MaTeMaTUYECKHE COOTHOIICHHUS B MALIIMHAX ITOCTOSIHHOTO TOKa: ()OPMYJIbI
onpenenenust Momenta, JJ1C, ckopocTH.

8. Onpenenenue kommyTauuu, knaccuduxanus no FOCTY.

9. DneKTpOMeXaHNYEeCKHEe XapaKTePUCTUKU ABUTATEIICH MOCTOSIHHOTO TOKA H €€
OIpe/ICIICHUE.

10. KpuBast HaMarHM4MBaHUs MAIIMHBI TIOCTOSIHHOTO TOKA, TOYKa HOMUHAJIBHOTO PEXKHMA,
TOYKA HACBIILIEHUS.

Bonpocuwl k 3auwgume nadopamopnoit pavomor Ne2

1. B uem 3akiroyaeTcst OnbIT X010CTOro xona Tpanchopmaropa? I1o kakoil cxeme oH
pOBOJUTCA?

2. Yro Ha3bpIBa€TCS TOKOM XOJIOCTOTO XO/a U MOTEPSMHU XOJIOCTOTO X0/1a Tpanchopmaropa?

3. OOBSICHUTD HAIMYUE YIJIa CABUTA MEX1Yy BEKTOpPAMHU TOKa XOJIOCTOrO X0Aa U MarHUTHOTO
MOTOKa Ha BEKTOPHOM JIuarpamme.

4.11pu ombITe XOJIOCTOTO X0/a MEPBUYHOM SBJISIETCS 0OMOTKA HU3KOTO HANPsKEHUs. MOXKHO
7Y B KQ4€CTBE MEPBUYHON OOMOTKH HCITOJI30BaTh 0OMOTKY BBICOKOTO HampshkeHusi? Kak mpu sTom
U3MEHSAIOTCSI TOK ¥ MOLTHOCTB XOJIOCTOT'O X0/1a, €CJIM B TOM WJIM JPYTrOM CIIy4ae MOJABECTH K
TpaHcPopMaTOpy COOTBETCTBYIOIIEE HOMHHATLHOE HAIPsDKEHUE?

5. Kakoit Bug umeeT cxema 3aMelieHus sl X0JIOCTOTo Xo/1a Tpanchopmaropa? Kak
ONPENICTUTH TapaMETPbl CXEMbI 3aMEIICHHS TI0 JAHHBIM OIbITA XOJ0CTOr0 X01a?

6. B dem 3akitouaeTcs ONMBIT KOPOTKOTO 3aMbikaHus TpaHchopmaropa? 1o kakoit cxeme oH
POU3BOJIUTCS?

7. YTo Ha3pIBaeTCs HOMUHAJIBHBIM HANPSDKEHUEM KOPOTKOTO 3aMbIKaHUs TpaHchopMaTopa
U TIOTEPSIMH KOPOTKOTO 3aMbIKaHHUs?

8. Kakoit Bug umeeT cxema 3amenieHust Tpaachopmaropa npu KOpOTKOM 3aMblkaHuH? Kak
OTIPEICITUTh TTAPaMEeTPhl CXEMBI 3aMEIIEeHHUS TTPH KOPOTKOM 3aMBIKaHUU TpaHchopmaTopa?

9. OOBSICHUTD XapaKTep KPUBBIX BBICHINX XapaKTEPUCTUK TpaHCHOpMaTOpa B 3aBUCHMOCTH
OT BHUJIa HATPY3KHU.

10. TTocTpouTh BEKTOPHBIE JUArpaMMBbl TpaHchopMaTopa Iisi pa3IUUHbIX PEKUMOB pabOThI
Y BUJIOB Harpy3KH.

Bonpocuwl k 3auwgume nabopamopnoit pabomot Ne3

. BiiustHue 4acTtoThl TOKa NMUTArOMIEH ceTH Ha CKOpOCTh A/l

. @opMmyia ornpeeseHus] CKOPOCTH BpallleHHs MAarHUTHOTO MOJIs CTaTopa

. OnpeneneHue CKOJIBKEHUS U YEMY OHO PAaBHO B peXHUMeE IyCKa, XOJIOCTOr0 X0/a.
. ®opmyna onpeaenenus IC poTopa uepe3 CKOJIbKEHHE.

. Biusinue HanpshkeHHs cTaTopa Ha TOK CTaTopa, Ha CKOPOCTh.

. Haznauenue myckoBOro peocrara B Ieny poTopa Ax ¢ ¢pa3HBIM POTOPOM.

. Mexannueckue xapakTepucTuku A/l mpu u3MEeHEeHUHU YacTOThI, HAMIPSKESHHUS.
. Ces3b KII/] 1 narpeBa AJ|

. CBs13b KPUTHYECKOTO CKOJIBKEHUS M COMTPOTUBIICHHSI OOMOTKH POTOPA.

10. ITapameTps! yka3aHHbIe Ha mIbauKe A/l (MOHUMATH YTO HAITMCAHO)

OO ~NOoO ol WN -

Bonpocul k 3auwgume nadopamopnoit pabomot Ned
1. KakoBbI 0COOEHHOCTH JIMHEHHBIX AJIEKTPOABUraTeNeH?
2. KakoBbI KOHCTPYKTHUBHBIE OCOOCHHOCTH JIMHEHHBIX JIBUTATEICH?
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3. KakoBa sneprerudeckast 3¢ ()eKTHBHOCTh JIMHEHHOTO aCHHXPOHHOTO JIBUTATEIS?

4. ITpunun pa®oThl TMHEHHOTO ACHHXPOHHOT'O 3JIEKTPOABUTATENS?

5. O6sacTh NPUMEHEHUS JTMHEWHOTO ACUHXPOHHOTO 3J1EKTPOABUTATENS?

6. C uem cBs3aHa OTHOCUTENIBHO HU3KAasl paCIpOCTPAHEHHOCTb JTMHEHHBIX aCHHXPOHHBIX
MammH?

7. MO>XXHO 7T OTHECTH JIMHEWHBIA aCUHXPOHHBIH 3JIEKTPOJBUTATEINb K pa3ieiy
CHEIHAJIbHBIX AIEKTPUUECKUX MALIUH U [ToYeMy?

8. IlpuBeauTe MEXaHMUYECKYIO XapaKTEPUCTUKY ACHHXPOHHOT'O JIMHEHHOTO IBUTATEIS.

9. OcobeHHOCTH YIIPaBICHHS JTHHEHHBIM aCHHXPOHHBIM AJIEKTPOJABHUTATEIIEM.

10. Kak MOHO peryjaupoBaTh CKOPOCTh JINHEHHOTO aCHHXPOHHOTO 3JIEKTPOABUraTeNs?

7.3.2 IIpoMexyTOYHASL ATTECTAIUSA

Bonpocwt k sxzameny
IIK-5 Cnocoben évinoiname pacuem u npoeKmuposanue oemaineil, Y3068 u yCHpoucme
MEXAMPOHHBIX CUCEM 6 COOMEEMCMEUN C MEXHUYECKUM 3A0aHUEM, 6 MOM YUCTe C
UCNOIb306AHUEM CPEOCE AGMOMAMUAUUY NPOEKMUPOBAHUAL.

1. B kakoM pexumMe acCHHXpOHHAas MamuHa padoraet npu S = 07?

2. B KkakoM pekrMe TOK B pOTOpe MakcUMallbHbIN? Kakoe ckoIbkeHne COOTBETCTBYET
sTomy ToKy? HapucoBats 3aBucumoctu 11, 12 = £ (S)?

3. B uem 3akitogaercss 0COOEHHOCTh CXEMBI 3aMellIeHUs TpaHchopMaTopa Mpu X0JI0CTOM
xozae?

4. B uyem otinune pabOThl aCHHXPOHHOM MaIIUHBI IPU HEMOJABUKHOM POTOpPE U
Bpamatoiemcs porope? Kak 3apucut yactora 3JIC u Toka poTopa OT CKOIBKEHUS?

5. B uem cocTout paznuuue MexIy CXeMaMH 3aMellleHus] U BEKTOPHBIMH JUarpaMmmMamMu
ACUHXPOHHOU MaIluHbI U TpaHchopmaropa?

6. Bo ckonbko pa3 E2 npu S = 1 6onbmmie E2 npu ne5=950 06/ mun B AJ1?

7. I'ne pacniosnioskeHa 0OMOTKa BO30YX/I€HHS B CHHXPOHHON MAIlIMHE U KaK OCYLIECTBIIAETCS
MUTaHUE 3TO 0OMOTKHU?

8. lats ananu3 paboThl TpaHchopMaTopa MpH BKIOYSHUHU €TO Ha TMOBBIIICHHOE
HanpsDKEHUE.

9. JlaTh XapaKTepHCTUKY MOTEPSIM B CTAJIM CEpACYHHUKA TpaHChopMaTopa.

10. IaTp XxapaKTepUCTUKY MOTEPSIM XOJIOCTOTO X0/1a TpaHchopmaropa.

11. JTaTh XapaKTEpPUCTUKY FIEKTPOMEXAHUIECKUX CTAJICH, TPUMEHSEMBIX JUIS M3TOTOBIICHHS
ceplieyHrKa Tpancopmaropa

12. l1ns gero T-oOpa3Hyro cxeMy 3amenieHus Tpanchopmaropa mpeodpasyror B I'-
00pasHy?

13. 3aBucHUT M MyCKOBOI MOMEHT MIT aCHHXPOHHOTO IBUTATEN sl OT HANPSHKEHUS?
[Toctpouts Mexannuyeckue xapakrepuctuku npu U = UnoM u U < UHoM. Bo CKOIBKO pa3 CHU3BHUTCS
M npu camxennn Ul Ha 10 %?

14. 3aBUCHUT T CHHXPOHHAs! CKOPOCTh ACHHXPOHHOW MaIIMHBI OT HanpspkeHus Ul,
MOMEHTa Ha BaJly, YncJia rap MojarcoB?

15. 3aBUCHT 1M TOK SKOPS ABUTATENsI HE3aBUCUMOT0 BO30Y>KIeHUs pu Mc = const: a) oT
HanpspkeHus: Usi; 0) OT COMPOTUBIICHHUS B IIETIH SKOPsl Ra B) OT CONPOTHUBIICHUS B LIETIN
B030y>kaeHust RB?

16. 3aBUCHUT JTU TOK SIKOPSI IBUTATEIISI MAPAIIICIIBHOTO BO30Y X IeHUs Tpu Mc = const; a) oT
HanpspkeHust Uc; 6) oT conmpoTuBieHus B 1enH Skopsi Ra; B) OT conpoTUBIEHUS B IETH
BO30Yyx1eHust RB?

17. N306pa3ute BHEUTHHE XapaKTePUCTUKN T€HEPATOPOB HE3aBUCHUMOT0 U MapajlieIbHOTO
B030YxeHust. OOBSCHUTE MX pa3iINyue.
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18. NM300pa3uTe BHEIIHIO XapaKTEPUCTUKY T€HEpaTOpa HE3aBUCUMOTO BO30YKICHHS.
[TokazaTh, Kak U3MEHSIETCS 3Ta XapaKTePUCTUKA IPU YMEHbBIIIEHUU CKOPOCTH BpAIICHHUS,
YBEIIMYCHUH TOKA BO30YKACHHUS M COTIPOTUBIICHUS 1IETIN STKOPs?

19. K nepBuuHO# 00MOTKE TpaHchopMaTopa MOABEACHO CUHYCOMIaTbHOE HANIPSKEHUE.
[Touemy B ogHO(a3HOM TpaHCchopMaTope KprBas TOKa XOJIOCTOrO X0J1a HECUHYyCOUJanbHa?

20. Kaxk BausieT crnoco0 coeJuHeHHsI 0OMOTOK TeHepaTopa CMEIIaHHOTO BO30Y KICHHS
(corymacHo€ MM BCTPEYHOE) Ha BUJ| BHEIIHEN XapaKTepUCTUKH reHeparopa. 13o00pa3ure
XapaKTEePUCTUKH U OOBSICHUTE UX pa3inyue

21. Kak 3aBucut M 1 MMakc acCHHXPOHHOTO JIBUTATEISI OT BEJIMYMHBI AKTUBHOTO
COIIPOTHUBIICHUS B LIeNH poTopa?

22. Kak n3MeHUTCS HaNpsDKCHNUE Ha 32)KUMax TeHepaTopa ¢ MapajuieIbHbIM H
HOCJIEI0BATENbHBIM BO30YXK/IEHUEM IIPU OJIMHAKOBBIX YaCTOTAX BPAILEHHS U CONIPOTUBIICHUSIX B
LEH SIKOPSl €CJIM HAarpy304YHbIM TOK Bo3pacTaer B 2 pa3a?

23. Kak u3MeHUTCs CKOPOCTh XOJIOCTOTO X0/Ia JIBUTATENs ¢ apaJljiebHbIM BO30YKICHUEM,
MMEIOLIETO HACHIIIEHHYIO0 MarHUTHYIO CUCTEMY, €CJI TOK BO30Y>KIeHHUsI yMeHbIIHUTh Ha 20%7 Kak
U3MEHUTCS IIPU 3TOM TOK KOPOTKOT'O 3aMbIKAaHUS U MAaKCUMAaJIbHBIN BpAIIAOLIMii MOMEHT?

24. Kak n3MeHUTCS XapaKTepUCTHKA XOJIOCTOTO X0/1a TeHepaTopa He3aBUCUMOTO
BO30Y>KJCHHSI P YMEHBLICHHUH CKOPOCTHU €0 BpallleHUs B 2 pa3a Mo CPABHEHUIO C HOMUHAJIbHOM
CKOpocThIo. K KaKuM MOCIIeCTBUAM MOXKET MIPUBECTH TAKOE YMEHBIICHUE CKOPOCTH, B TEHEPAaTOpe
napajuieIbHOTO BO30YKICHUS;

25. Kak n3MeHsieTcst KpaTHOCTh TOKa KOPOTKOTO 3aMbIKaHHS MTPU NEPeXoe OT
TpaHchopMaTOPOB MaJIOW MOITHOCTH K OOJIBIION?

26. Kak ocyIiecTBiIsieTcsi aCHHXPOHHBIN yCK CHHXPOHHOTO JIBUTATENIs?

27. Kak iepeBecTH aCHHXPOHHBIN JIBUTATEIb B TCHEPATOPHBIA PEKUM pabOThI?

28. Kak pacrpenensitorcsi TOKM Harpy3Ku TpaHC(OPMATOPOB MPHU MX MapauienbHOi padboTe?

29. Kak ¢ moMoI1bt0 CHHXpPOHHOTO KOMITEHCATOPa YBEJIHUUTH COS ( ceThu?

30. Kak cBs3aHO HACHIIIEHHE MAarHUTHOH 1IETTM MAILIMHBI ¢ Pa3MarHUYMBAIOINM JIEHCTBHEM
peakuuu sikopsi?

31. Kak ynydmuTh myCKOBbIE CBOWCTBA ACHHXPOHHOTO JBUTATeNsl C KOPOTKO3aMKHYTHIM
poTopom?

32. Kakue BUBI TOTEPh UIMEIOT MECTO B CHHXPOHHOW MaIllMHE U OT Y€T0 OHU 3aBUCST?

33. Kakue xapakTepuCTHUKI CHHXPOHHOM MalIHbl Ha3biBatoTcst U-00pa3HbIMu?

34. Kakum 00pa3oM yMEHBIIAOT My IbCALMU Ha KOJUIEKTOpe?

35. KakuMu JOCTOMHCTBAMH U HEJOCTATKaMU 00JIaJal0T CHHXPOHHBIE IBUTATENH 110
CPABHEHMIO C AaCUHXPOHHBIMU?

36. KakoBa hopma cedeHusl cepJiedHrKa U spMa TpaHchopMaTopa Major U OOJIBITION
MOIIIHOCTH?

37. KakoBbI MPUHIINII JEHCTBUSI K YCTPOUCTBO PEAKTUBHOM CHHXPOHHOW MaITUHBI?

38. Kakyo (hyHKIIMOHATBLHYIO 3aBUCUMOCTD MPE/ICTABISET KPUBasi HAMarHUIUBAHUS
MAaIIMHBI TOCTOSITHHOTO TOKA U MoueMy?

39. Korna nocruraercs makcumanbhbiii KITJ[ Tpancdopmatopa?

40. Hapucyiite pabourie XxapaKTE€pUCTHUKU AaCHHXPOHHOTO JIBUTATeNsl U OOBSICHUTE UX BH/I.

41. HauepTtute Ha 0JTHOM rpaduke U 000CHYHTE BUJ BHEIIHEN XapaKTEPUCTUKHN FeHEpaTopa
HE3aBHCHUMOTO BO30YXACHUS MIPH PA3TUYHBIX TOKaX BO30YKICHUU

42. OOBSICHUTH BHEUTHIOK XapaKTEPUCTUKY TpaHCcHopMaTopa U 3aBUCHMOCTB OT XapakTepa
Harpy3Ku.

43. O0BACHUTH 0COOCHHOCTH paboThI Tpex(dazHoro Tpanchopmaropa mpu cxeme Y/Y.

44. O0BsICHUTH NMOBBILIEHHE 3HepreTruueckux nokaszarenen (KIL u cos @) npu noHmxeHun
HaIpsKEHUsI B 00J1aCTH MaJibIX Harpy3ok B AJl.

45. OOBSICHUTH MPAaBOMEPHOCTh UCTONb30BaHus cootHoweHus En / Ed = B reopun
TpexdazHbIX TpaHC(HOPMATOPOB.
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46. O0BACHUTDH (PM3HUYECKUN CMBICIT BCEX JIIEMEHTOB CXEMBbI 3aMEIIeHHUs TpaHCc(hopMarTopa.

47. O0bACHUTH, TOYEMY B HAYANbHBIM MOMEHT Iycka AJ[ TOK cTaTropa MakcUMaleH, a B
IIPOLIECCE pa3rOHA OH CHUYKAETCS?

48. Onumure Nocae0BaTENbHOCTh MPOIIECCOB B ACHHXPOHHOM JIBUTaTeNe MIPU U3MEHEHUU
Harpy3Kku Ha Baiy.

49. Onumure Npouecc peryupoBaHus CKOPOCTH: a) IPU U3MEHEHUH PETYIMPOBOYHOTO
COIpOTHUBIIEHUS B 1lenH sikopsi Rpa npu Mc = const. 0) npu u3MeHeHue peryaupoBOYHOTO
COIIPOTHUBJIEHUS B Lienu Bo30yxkaeHus Rpo npu Mc = const.

50. OT KaKuX BEJIMYUH 3aBHCUT MAKCHMAaJIbHBII MOMEHT M KpUTHUECKOE CKOJIbKeHne B AJ1?

51. OT uero 3aBUCHUT CKOPOCTh XOJIOCTOTO XO/1a IBUTaTEIs HE3aBUCUMOI'0 BO30YKIeHUs?
Kak oHa u3meHuTCs npu Tpex crnocodax peryJaupoBaHusi CKOPOCTU?

52. OxapakTepu3oBaTh JeHCTBUE YPABHUTEIBHOTO TOKA IIPU XOJIOCTOM XOJ1€
TpaHchOpMaTOPOB C PATHIHBIMU KOd(DPuImeHTaMu TpaHchopmMaIii, BKIIOUSHHBIX HA
napajuiesibHyo padory.

53. OxapakTepn3oBaTh MPEUMYIIECTBA U HEJOCTATKH aBTOTpaHc(hopMaTopa mnepes
OOBIYHBIM TPaHC(HOPMATOPOM.

54. Tlouemy B ABHUTATENSAX C (Pa3HBIM POTOPOM MPAKTUYECKH HE MCTIONIB3YIOT MEPEKIIOUCHHS
YHClia nap MnoyirocoB?

55. [louemy ABHUraTeNh MOCIEAOBATEILHOTO BO30YKICHHS HENb3sI IyCKaTh B X0/ 0e3
Harpy3ku?

56. [Touemy MarHuTHas LEMb MAIIMHBI TOCTOSIHHOTO TOKA UMEET YYaCTKU M3 MAaCCUBHBIX U
HIMXTOBAaHHBIX MaTEPHAIIOB?

57. [louemy OuYeHb PeIKO MPUMEHSAETCS TEHEPATOP € MOCIE0BATEILHBIM BO30Y K ICHHEM ?

58. [Touemy mpu xomoctoM xoje AJl cos ¢ MeHbIIe, YeM MPU HOMUHAIBHOM Harpy3ke?

59. [Nouemy npu xosoctoM xoae A/l ckonbxeHue ABUraTens He paBHO Hymo? [1pu kakux
YCIIOBUSIX OHO CTAHET PAaBHBIM HYIIO?

60. [Touemy Tpu YUCTO aKTUBHOM HArpy3Kke TpaHCPOPMATOP MOTPEOIISET U3 CETH
OTCTAIOIINI PEaKTUBHBIN TOK?

61. [Touemy MyCKOBBIE CBOMCTBA aCHHXPOHHOTO JABUTATENs ¢ (Da3HBIM POTOPOM JIyUIIle, YeM
Yy @CHHXPOHHOTO JIBUTATENsl C KOPOTKO3aMKHYTBHIM POTOPOM?

62. [Touemy ¢ pocTOM TOKa Harpy3KkH TpanchopmaTopa (BTOPUYHOTO TOKA) YBEINIHBACTCS
TOK B IIEPBUYHOI 0OMOTKE?

63. [Touemy coequHeHre 0OMOTOK Y/Y CTaparoTCs HE MPUMEHSTH sl TpeX(ha3HOTO
rpynmnoBoro tpanchopmaropa?

64. [ToSICHUTH CYIIHOCTh PEAKLUH SIKOPS B MAIIMHAX MTOCTOSIHHOTO TOKa?

65. IIpu KakuX yCIOBHSIX BTOPUYHOE HaNpsHKEHUE TpaHC(hopMaTopa YBETUIUBAECTCS C
pocToM Harpysku?

66. [Ipu KakoM COOTHOIIIEHUH TTapamMeTpoB A/l MyCKOBOH MOMEHT JOCTUTAET
MaKCHMaJIbHOro?

67. IlpuBeaute u 00OBSCHUTE YPaBHEHHE IIEKTPUUECKOTO COCTOSIHUS SKOPHOM 1IeNHU
reHepaTopa U JABUrarells ocTosiHHOro Toka. Hapucyiite nonnyro cxemy noaxmodenus IAIITHB k
CeTH.

68. [IpoBecTn aHATM3 BIMSAHUS U3MEHEHUS TIOJSIPHOCTH HanpspkeHust nutanus Uc Ha
BennuuHy U HampasieHue HanpspkeHus 3J1C E u Toka sikops la, 271eKTpoMarHUTHOrO MOMEHTA
MbM 715 TeHepaTopa U ABUTaTeNs IOCTOSTHHOTO TOKA.

69. PaccMoTpeTh KOHCTPYKIMIO CHHXPOHHBIX MalTiH. [loueMy BBIMOTHIIOT MAIIMHBI C SIBHO
BBIPAXCHHBIMU U HESIBHO BBIPA’KEHHBIMHU IOJIFOCAMU?

70. PaccMmoTpuTe mporiecc npeoOpa3oBaHus SHEPTUU B TEHEPATOPHOM U JIBUTATEIILHOM
peXrUMaxX MaIllMH MMOCTOSTHHOTO ToKa. [[ist 000MX peXMMOB 3amuIInTe ypaBHEHHE OanaHnca
MOII[HOCTH.
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71. C xakoii uenslo B mpouecce mycka AJl BeiBoguTcst 100aBoYHOE conpoTuBieHue R u3
uenu poropa?

72. C xako# 1menpio MepeKrodaT 0OMoTKy craropa AJl ¢ "tpeyronsauka” Ha "3Be3my" nipu
MaJIbIX Harpy3kax

73. CpaBHHTE CKOPOCTHBIE (IIEKTPOMEXaHNIECKHE) XapaKTEPUCTHKH JIBUTATEIICH
HapajiesIbHOr 0, TOCJIEJ0BATEILHOTO U CMELIAHHOTO BO30YXKICHUSL.

74.Y xakoro renepaTtopa (C He3aBHCHMBIM BO30YKICHUEM HJIH C CAMOBO30YXICHUEM ) TIPU
BO3PAaCTaHUU YaCTOTHI BPAILLIEHHsI AKOPsI ObICTpee HapacTaeT HAPsHKEHUE Ha 3aKuMax?

75. YKa3aTb HEKOTOpPbIE MPAKTUYECKUE CIIy4au IPUMEHEHUS PEKUMa JIEKTPOMarHuTHOTO
TOpPMO3a.

76. Yem ompenernseTcsi yCTaHOBHBIIECHCS TOK KOPOTKOTO 3aMbIKaHHSI TEHEPaTopa C
napaiesibHbIM BO30YyXIeHHEM ?

/7. Uto moHMMaeTcs IoJ TPYIIOoi coeAMHEeHUs TpaHchopmaTopos?

78. Yto moHMMaeTcs oJ onepanuei npuseeHus 00MOToOK TpaHcpopmaropa?

79. Uto moHMMAaeTCs IO OTIepalfel MpUBeACHUS 00OMOTOK TpaHchopmaTopa?

80. YUro mpencrapisieT co00i CHHXPOHHBIN IBUraTeb?

81. Yro mpou3zoiineT ¢ TpaHCPOPMATOPOM U KaK U3MEHSTCS €ro MapaMeTpbl, eClin
YMEHBUIUTh YUCJIO BUTKOB EPBUYHON OOMOTKHU?

82. Uro mpou3oiieT ¢ TpaHCPOPMATOPOM, €CITU MOAKIIIOYUTD €r0 K CETH C yIBOCHHOM
4acTOTON?



