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Pa6ouas mporpaMma JUCHAIIMHBL «OQIEKTPHYECKHE MAIOWHBI» COCTAaBICHA B COOTBETCTBHH C
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COJEPXAHUE

[Tnaaupyembie pe3ynbTaThl O0OyUeHUS IO TUCIUILINHE, COOTHECEHHBIC C IJIaHUpYe-
MbIMH pe3ysibTaTaMu ocBoeHus: OITOII

1.1 Llenp u 3amauu JUCHUIIIMHEL

1.2  KomnereHUMH U UHAUKATOPHI UX JOCTUKCHHM

Mecto aucuumiunel B ctpykrype OITOIT

O0BeM AUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI

3.1  Pacmpenenenue oobemMa TUCHMILIMHBI 10 BUAM Y4€OHOH paboThI

3.2 Pacnipenenenue yaeOHOr0 BpeMEHHM 10 pa3jieiaM U TeMam

CtpykTypa U coliep:KaHue TUCIUTIITHBI

4.1 ConeprkaHue TUCIHUILTAHBI

4.2 Coneprxkanue JeKIui

4.3 Coneprkanue 1a0OpaTOPHBIX 3aHATUN

4.4 CopnepxaHue NPaKTUIECKUX 3aHITUN

4.5 Bunbl u conepikaHne caMoCTOSATEILHON pabOThl 00yJaOMUXCs

4.5.1 Buasl u conepxaHue CaMOCTOSTEIILHON pabOThI 00yUJarOIIMNXCS

4.5.2 CopnepxaHue caMOCTOSITENbHOM pabOThl 00Y4aIOIIUXCS
VY4eOHO-MeTOINYECKOE O0ECIIEUEHUE CAMOCTOSTEIbHOM pabOoThl 00Yy4arOIIUXCS IO
JTUCIUILTNHE

@DOHJ OLIEHOYHBIX CPEICTB IS MPOBEICHUS MTPOMEKYTOUHOW aTTECTAIlMH 00yJaro-
IIUXCS IO TUCIUIIINHE

OcHOBHasI ¥ JOMOJHHUTEIbHAS ydeOHasl JMTeparypa, HeoOXoaumas IJisi OCBOCHUS
JUCIUILTAHBI

Pecypchl nH(bOpMaIMOHHO-TEIIGKOMMYHHKAITMOHHON ceTn «HTepHeT», HEo0X0Iu-
MBbI€ JJIsl OCBOCHHUSI TUCITUTLIMHBI

MeToaudeckue yKa3anust JUisl 00YJarOIIUXCs TI0 OCBOCHUIO TUCITUTUIAHBI
NudopmanonHple TEXHOJIOTUU, HCMIOJb3yeMble MPU OCYIIECTBIECHUH 00pa3oBa-
TEIBHOTO Ipoliecca MO JUCIUILIMHE, BKIIOYas MepeYeHb MPOrpaMMHOTo obecreue-
HUS U HTHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

MarepuanbHo-TeXHUYECKas 0a3a, HEOOXOoaUMast ISl OCYIIECTBICHHS 00pa30BaTelIb-
HOTO MpoIiecca Mo TUCIUTUINHE

[Tpunoxxenue Nel. @oHA OIEHOYHBIX CPEJCTB IS TEKYIETO0 KOHTPOJISI YCIIEBAEMO-
CTH U MIPOBEJICHUS TPOMEKYTOYHON aTTeCcTallui 00yJaromnuXCs

Jluct perucrpaunu M3MEHEHUI
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1 Inannpyemble pe3yabTaThl 00yUeHNs 10 JUCHUIJINHE, COOTHECEHHbIE C IVIAHMPYEeMBbIMH pe-
3yabTaramu ocBoeHuss OIIOIT

1.1 Heab n 32124 TUCHHUTILIHHBI

bakanaBp no nHampasiennto noArotoBku 13.03.02 DiekTpodHEpreTuka M 3JIEKTPOTEXHUKA J0JI-
EH OBITh MOATOTOBIIEH K TEXHOJIOTUYCCKOM, IKCIUTYaTAIIHOHHON U TPOEKTHOM JIeATETHhHOCTH.

Heap qucuumIuHbI - cHopMHUpPOBaATh Y 00YUAIONINXCA CUCTEMY 3HAHUI B 00JIACTH AJIEKTpUYe-
CKMX MAIllUH U TpaHc(hOopMaTopoB, HEOOXOAMMBIX ISl MOCICAYIONIEH TOArOTOBKM OakaiiaBpa, CIIO-
cOOHOro K 3(PPEeKTUBHOMY PELICHUIO MPAKTUYECKUX 3a/1a4 CEeIbCKOXO03SICTBEHHOIO MTPOU3BO/ICTBA, a
TaK)Ke CIIOCOOCTBYIOIIMX JAIbHEHIIIEMY Pa3BUTHIO TUYHOCTH.

3agayu AUCHMILINHBI:

— U3YYUTh TEOPETHUYECKHUE OCHOBBI JIEKTPUUECKUX MAIIWH; OCHOBHBIC MOHSATUSA U TMapaMeTpbl
ANEKTPUYECKUX MAlINH; YCTPOMUCTBO M MPUHIUI JIEHCTBUS MAIlIMH MOCTOSHHOIO TOKA; 3JIEKTpoMeXa-
HUYECKOE MpeoOpa3oBaHUE YHEPTUU B MAIIMHE MOCTOSHHOTO TOKA; XapaKTEPUCTHKU T€HEPATOPOB U
JBUTATEJIe MOCTOSHHOTO TOKA; Ha3HaYeHHe U 00JacTh MPUMEHEHHUS TPaHC(HOPMATOPOB; dIEKTpOMar-
HUTHBIC TIPOIIECCHI B TpaHC(OpMATOpe MPH XOJIIOCTOM XOJIC U TIOJ Harpy3KOi; TpaHCHOPMAITUIO TPEX-
(a3HBIX TOKOB; OJKCIUTyaTallMOHHBIE XapaKTEPUCTUKH TpaHchopMmaropa; MapaliebHyl0 padoTy
TpaHCPOPMATOPOB; HECHUMMETPHUHYIO HArpy3Ky Tpex(asHbIX TpaHCHOPMATOPOB; MEPEXOIHBIC MPO-
1ecchl B TpaHcpopMmaTopax; OOMOTKH INEKTPUUYECKUX MAIIUH; KOHCTPYKIUN M MPUHIUN JEHCTBUS
ACUHXPOHHBIX MAIIMH; 3JIEKTPOMAarHUTHBIE MPOLIECCH B ACMHXPOHHOM MAaIlIMHE TP Harpys3Ke; 3JIeK-
TPOMEXaHMYECKHE XapPaKTEPUCTUKU aCHHXPOHHBIX MAIIWH; MyCK U PEryJIHMpOBaHUE YacCTOTHI Bpallle-
HUSI aCHHXPOHHBIX JIBUTaTEJCH; Ha3HAYEHUE W 00JaCTh MPUMEHEHUS CHHXPOHHBIX MAIllMH; XapaKTe-
PUCTHKU CHHXPOHHOTO T€HEpaTopa MpH aBTOHOMHOW Harpyske; napajuielibHyl0 paboTy CHHXPOHHBIX
MaIIKH; 3JEKTPUUECKHE MAIITUHBI IOCTOSTHHOTO ¥ TIEPEMEHHOTO TOKAa MaJIOH MOIITHOCTH.

1.2 KoMneTeHIUN ¥ HHAUKATOPBI UX J0CTHKEHH I

OIIK-4. Cnoco0eH ucnoap30BaTh METO/Ibl aHAIM3a U MOJEIMPOBAHUS IJIEKTPUUECKUX LIeTIeH U
JIEKTPUUECKUX MAIIUH

Kon u HaumeHoBaHuUe @Dopmupyembie 3YH
WH/IHKATOPA 10CTHIKe-
HHST KOMITETeHIIHH 3HAHUA yYMeHus HaBBIKH
1 2 3 4
o0yyaroImuics 10JIKeH o0yyaroImuics 10KeH oOyyaromuics 1071-
NJA-5. OIIK-4 3HaTh YCTAaHOBUBIIUECS yMETh aHAJIU3UPOBAThH ’KEH BJIAJIETh YCTaHO-
AHaM3UpyeT yCTaHO- | PEeKUMBI pabOThI TPAHC- | YCTAHOBHUBILHUECS PEKUMBI | BUBIIMMUCS peXHUMa-
BHBIIIMECS PEKUMBI ¢opmaTopoB U Bpamia- | paboTsl TpaHCHOPMATOPOB | MU pabOTHI TPaHC-

pa6OTBI Tpchq)OpMa— OMUXCA JICKTPUYCCKUX | U BpATArOIIUXCA DJICKTPH- Q)OpMaTOpOB " Bpa-
TOPOB U BpalllarOIIUXCA | MAIIWH PA3JIMYHBIX TU- | YCCKUX MAIIWH PA3JIMYHBIX | MIAIOOIUXCA SJICKTPH-
QJICKTPUYCCKUX MAIIUH | ITIOB, UCIIOJIB3YCT 3HAHUC | TUIIOB, UCITIOJIB3YCT 3HAHUC YCCKUX MAlIWH pas3-

Pa3IMYHBIX TUIIOB, UC- HX PCIKUMOB pa6OTBI n HX PCIKUMOB pa6OTBI n Xxa- JIMYHBIX THUIIOB, UC-

MIOJIB3YET 3HAHUE UX XapaKTEPUCTUK pakrepuctuk (51.0.18-Y.5) | monk3yer 3HaHUE UX
PSKUMOB PabOTHI (b1.0.18-3.5) PEKUMOB PabOTHI U
XapaKTePUCTHK XapaKTePUCTHK

(51.0.18-H.5)
NJ-6. OIIK-4 00yJaroIuics T0KeH o0yJaroIuiics T0KeH oOyJaromuiics 107-
[Tpumensier 3HaHUS 3HATh QYHKIIUU H OC- YMETb aHaJIU3UPOBAThH KEH BIJIaJIETh METO/1a-
(YHKIMN 1 OCHOBHBIX | HOBHBIE XapaKTEPUCTUKH | (PYHKIIMU U OCHOBHBIC Xa- | MU aHaiIM3a (QyHKIHHA
XapaKTEPUCTHK 3JIEK- | AJIEKTPUUYECKUX U AJIEK- | PAKTEPUCTUKU IJIEKTpUYe- | 1 OCHOBHBIX XapaKTe-
TPUYECKHX M IJIEK- TPOHHBIX ANNAPaTOB | CKUX M AJIEKTPOHHBIX alla- | PUCTUK AIEKTpHUe-




TPOHHBIX aNmnapaToB

(51.0.1

8-3.6)

paroB (b1.0.18-VY.6)

CKHX U JJIEKTPOHHBIX
armapatoB (b1.0.18-
H.6)

2 MecTo aucuunjuHbl B cTpykrype OITOII

JuctumnauHa «QJIeKTPUUECKHE MAIIUHB» OTHOCHUTCS K oOs3aTenbHON Yact bioka 1 (b1.0.18)
OCHOBHOH TNpOo(ecCHOHANBHON 00pa30BaTeNbHON MPOrpaMMbl aKaJIeMHUYECKOTro OakanaBpuara IIo
HarpaBjieHut0 1oarotoBku 13.03.02 DiekTposHepreTuKa U AJICKTPOTEXHHKA, MPOPUIb - DJIEKTPO-
cHa0XeHue.

3 O0bEM AUCHMIIMHBI U BUABI y4eOHOI padoThI

O6beM aucuumuuHbl coctapisieT 8 3aueTHbix enunull (3ET), 288 akanemudeckux yacoB (manee

4acoB).

Jlucuunnmza u3ydaercs:
— 3a04Has (opma oOyueHus Ha 2 u 3 Kypcax.

3.1 Pacnpenenenne o0beMa JMCUMIIMHBI 10 BUIAM Y4eOHOI padoThI

KoanuecTBo yacoB

Bun yueonoii padoTnl
3aounas popma o0yue-
HuUs
1 2
KonrakTHas padora (Bcero), B TOM YHcJe NPAKTHYECKAs NOAT0TOBKA 34
B toMm uncrne:
Jlexmun 14
[pakTuueckue 3austus (I13) 8
JlabopaTopusie 3ansTus (JI3) 12
CamocTrosiTeqbHasi pab0oTa 00y4al0IHMXCS 236
KonTpoab 18
O011asi TPY10€eMKOCTH 288
3.2 Pacnipenenenne yueOHOT0 BpeMeHH 10 pa3jieiaM U TeMam
Ne HaunMeHoBaHue pasaesa u Bcero B TOM THcie
TeMbI TeMbI 4acoB KOHTAKTHAA padora CP | Konrtpoas
Jlekuun J3 113
1 2 3 5 6 7 8 9
Paznen 1. DnexTpuuecKkue MallnHbI TIOCTOSIHHOTO TOKa
1.1 | Beeneuue 7 1 - - 6 X
12 DJEeKTpUUYECKHe MAaIUHbBI T10- 50 2 4 2 42 X
CTOSTHHOTO TOKa
Pasnen 2. TpanchopmaTopsl
2.1 | Tpancdopmaropsl 48 2 2 2 42 X
2.2 | ABrotpanctopMaTopsl 31 1 - - 30 X
Paznen 3. OGmue Bompockl TeOprur 0OMOTOK 3JIEKTPHYECKHUX MAIIMH M TpaHCc(POopMaTopoB
3.1 | O6moTKH TpaHChHOpPMATOPOB 7 1 - - 6 X
3.2 | OOMOTKH >JIEKTPUYECKUX Ma- 7 1 - - 6 X




IIVH MTOCTOSHHOTO TOKa
33 OOMOTKH D3JIEKTPUICCKUX Ma- 7 1 i i 6 X
IIFH IEPEMEHHOTO TOKa
Paznen 4. ACUHXpOHHBIE MAIlIUHbI
a1 OOue BOMpOCH TEOPHH Ma- 7 1 i i 6 X
IIFH MTEPEMEHHOTO TOKa
4.2 | ACHUHXPOHHBIC MAaIIHbI 58 2 4 2 50 X
Paznen 5. CunxpoHHBIC MAIIIHBI
5 CHHXpOHHBIE MalllUHBI 48 2 2 2 42 X
Koutpons 18 X X X X 18
HTroro 288 14 12 8 236 18

4 CTpyKTYpa M cojlep:KaHue JMCUUIJIMHBI, BKIYaKllee NIPAKTHYECKYI0 TOAT0TOBKY

[IpakTuueckasi MOArOTOBKA MPU peau3aliy y4eOHBIX MPEIMETOB, KYpPCOB, AUCLMILIUH (MOLIY-
JIeif) OpraHu3yeTcs IMyTeM MPOBEACHUS MPAKTUUECKUX 3aHATUH, TPAKTUKYMOB, JJAOOPATOPHBIX paboT U
MHBIX aHAJIOTMYHBIX BUJOB y4eOHOH AESITENbHOCTH, NMPEAYCMATPUBAIOIINX y4acTHe O0Yy4aroluXcs B
BBITIOJTHEHUH OTJICIBHBIX JJIEMEHTOB PaboT, CBA3aHHBIX C Oymymieil mpodeccrnoHabHON JesSTebHO-
CTBIO.

[IpakTuueckasi MOArOTOBKa MOXKET BKJIIOUaTh B CE€0Sl OTAENIbHBIE 3aHATHS JEKIMOHHOIO THIIA,
KOTOpBIE MpelycMaTpUBAIOT Nepeaady yueOHoi nHdopmanmu oOydaromumcs, HeoOX0IUMOH IS To-
CIJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ Oynymiei nmpodecCHoHAIBHON NesITeTbHOCTBIO.

PexoMenayemblii 00beM MpPaKkTUYECKOW MOATOTOBKHU (B MPOIEHTaX OT KOJIMYECTBA YaCOB KOH-
TaKTHOM padoThl) Ui JUCIUIUINH, PEATU3YIOIIUX:

— ynuBepcanbhble koMrereHuu (YK) ot 5 1o 15%;

— obmenpodeccuonanpupie komnereHuu (OIIK) ot 15 mo 50 %;

— npodeccuonanpabie komnerenuuu (I11K) ot 20 no 80%.

4.1 Copepaxanue I CUMILIMHBI
Pa3nea 1. DiekTpuyeckue MalIMHbI NOCTOSTHHOTO TOKA

Beenenne

OcHOBHbBIE MOHATHUSA 3JeKTpoMexaHUkH. Kiaccudukanus saekTpoMexaHndeckux Mpeodpa3oBa-
tenei. 'eneparop Ban-ne-I'paada. Konctpykius u npuHuun paboTsl MHIYKTUBHO-€MKOCTHBIX U MH-
TYKTUBHBIX 3JIEKTPOMEXaHUYECKUX MpeoOpa3oBaresiei. 3HaueHUe IEKTPOMEXaHNYEeCKUX Mpeodpa3o-
Baresnen JUis 3JeKTpUUKalUy U aBTOMATHU3allMK NTPOU3BOJICTBEHHBIX MPOLECCOB B CEILCKOM XO3sIH-
ctBe. KpaTkas uctopust pa3BUTHS JIEKTPOMAIINHOCTPOEHUSA. OCHOBHBIE TUIIBI 2JIEKTPUUECKUX MAIUH
1 o0IIMe MPUHIMIIBI UX YCTPOUCTBA.

DJIeKTpuYecKHe MAIIMHBI IOCTOSIHHOTO TOKA

Knaccugukanus cnoco0oB MosyueHUs] HOCTOSHHOTO 3JIEKTPUYECKOr0 TOKA. YHUIOJSPHBIN re-
Hepatop. KoHeTpykius KojuleKTOpHBIX MamuH nocrtossHHoro toka (MIIT). Ipunuun pelictBus xod-
JIEKTOPHOTO ABUTATelsd U FeHEpaTopa.

OCHOBHBIE THIBI UCTIOJHEHUS MAIINH ITOCTOSTHHOrO Toka. HomunaneHble Bennunasl MITT. Me-
ToauKa pacuera MmarautHou nenu MIIT.

Y CTpoiCTBO M MPUHIUI AEHCTBHS T€HEPATOPOB U ABUraTenei, skopHele oomMoTku, 9J{C oOMOT-
KM [KOps, YPaBHEHMsI paBHOBECHsI HAIIPSDKEHMM IeHepaTopa M JBUTATeNs. DJIEKTPOMAarHUTHBIA MO-
MEHT MalluHBI.

Peakuus sikops B MallmHax MOCTOSHHOTO Toka. KommyTanus u mMeTonsl ee ymydmeHus. Knac-
cuduKalysg MallvH Mo cnoco0y Bo30yxaeHus. XapaKTepUCTUKH FeHEepaTOPOB HE3aBHUCUMOTO, Mapal-
JIETIEHOTO ¥ CMEIIAHHOTO BO30YKJICHHS.



PerynupoBaHue 4acTOThI BpallleHUs ABUTaTelIeld IOCTOSHHOIO TOKA MapajljIeIbHOIO U IOCIEN0-
BaTEJILHOTO BO30YKI€HHSI U3MEHEHUEM CONPOTUBIIEHUS SIKOPHOM LIENTN M MArHUTHOTO IIOTOKA.
Crneunansusle Thnbl MIIT. X cxembl BKIIFOUEHUS U XapaKTEPUCTUKU.

Pa3nea 2. Tpancdopmaropsl

Tpanchopmartopsl

IIpeoOpa3oBanue nekTpuyeckoil sHepruu B TpaHchopmaTope. OCHOBHBIE 3aKOHBI HJIEKTPOME-
XaHUUYECKOT0 IpeoOpa30BaHuUsl SJHEPTHUH.

OO6nactu npuUMEHEHUs U KOHCTPYKIMH TpaHchopmaropoB. HazHadueHue, obnacTu npUMeHEHHUs,
NPUHIUN JCHCTBHSI 1 HOMHHAJBHBIC JaHHBIE TPAaHCPOPMATOPOB. Y CTPOMCTBO MArHUTHBIX CUCTEM,
00MOTOK, 0aKOB M JAPYIMX 3JIEMEHTOB KOHCTPYKLUUHU TpaHchopmaropoB. OCoOEHHOCTH YCTpoicTBa
TpaHchopMaTOpOB MaJIOK M OOJIBIION MOIITHOCTH.

IIponieccel B TpanchopmaTope MpHu X0a0cToM Xoae. OCHOBHOE MarHUTHOE MOJIE U MOJIe pacces-
Hus. @opmynsl st DAC. XapakrepucTika HamMmarHuuuBaHus. MaruutHsle norepu. ConpoTUBIEHNE
B3aMMOUHIYKIINH.

[Iponeccrr B TpanchopmarTope mpu Harpy3ke. MarHuTHOE 1oJie pHu Harpyske. MHIyKTHBHOCTH
paccesHust 0OMoToK. HamarunumBaromuii Toxk u ypaBHeHue paBHoecuss M/IC. YpaBHeHus: paBHOBe-
cusl HanpsbkeHui oOMoTokK. [IpuBeeHre BTOPUYHBIX BEJIMUMH K IEPBUYHON OOMOTKE. DIeKTpUUYeCcKas
cxema 3aMmelleHus TpaHcopmaTopa 1 BeKTOpHas auarpamMma. Omnpeienenne napaMeTpoB U oTepb U3
OIBITOB XOJIOCTOT'O X044 U KOPOTKOT'O 3aMbIKaHUSI.

OKCIUTyaTallMOHHbIE XapaKTePUCTUKU TPaHC(HOPMATOPOB MPU HArpyske. 3aBUCHUMOCTb Hamps-
xenus u KI1/] ot Harpy3ku. PerynupoBanue HanpspkeHUs! TpaHC(OPMATOPOB € OTKIIOYEHUEM OT CETH
U IIPU Harpyske.

CxeMbl U TpyIIIbl COEAUHEHUS TPAaHCPOPMATOPOB.

[TapannensHas pabota TpaHCHOPMATOPOB. YCIOBHS BKIIOYEHUS TpaHC(HOPMATOpPOB Ha Mapal-
JeNBHYI0 padoTy.

ABTOTpaHC(OPMATOPbI: KOHCTPYKTUBHbIE OCOOCHHOCTH, NMPEUMYILIECTBA U HEJOCTATKU aBTO-
TpaHc(hOpPMATOPOB MO CPABHEHHIO ¢ OOBIYHBIME TpaHchopMmaTopaMu. OOIaCTH TPUMEHEHHS.

Pa3nea 3. O61mue Bonpochl TeOpHU 00MOTOK JIEKTPHYECKMX MalllMH U TPpaHc(opmaTopos

O0MoTKH TpaHc(OpMaTOpPOB

OO6uue cBenenus 06 ooOMoTKax TpaHchopmaTopoB. Buisl 00MoTOK. CXeMbl U IpYIIIBI COeIUHE-
HU 0OMOTOK TpaHc()OpMaTOPOB.

OO0MOTKH MallIMH MMOCTOSTHHOT0 TOKA

OO6mue cBeeHUS O SKOPHBIX OOMOTKAX MAaIlIMH MOCTOSHHOTO Toka. Buael oomotok. DJIC cek-
uuit. [Ipocras nerneBas oomoTka. CinoxHast netneBas ooMoTka. IIpocras BonHoBasgs oOMoTka. Ciox-
Hasi BoJiHOBast oOMoTka. KomMOuHupoBanHas oOMOTKa.

OO0MOTKH MallIMH NEPEMEHHOI0 TOKA

Bpamaromeecss marautHoe nosie. Co3/1aHue Bpalaroierocs mnoiis TpexgdasHoi NpocTpaHCTBEH-
HO-pacmpeeneHHoH oOMoTKoi. CHHXpOHHAasi yacToTa BpalleHus potopa. OOMOTKH 3JIEKTPUUYECKHX
ManvH 1 3J1C 06moTok. OCHOBHBIE IPUHLIUIIBI YCTpOHCTBA 00MOTOK. OIHOCIIONHBIE U IBYXCIONWHBIE
tpexdaszusle o0MoTku. D/IC B mpocTpaHCTBEHHO-pacpeieeHHo 00MoTKe. OOMOTOUHBINH KOd(H-
IIUCHT.

Marunutoasmkyiye cuibl ooMoTok. MJIC karymiku, ogHo#l ¢assl u Tpex (a3 mpocTpaHCTBEH-
Ho-pacnpezeneHHoit oomoTku. 3menenne MJIC 0OMOTKH BO BpEMEHHU U B IPOCTPAHCTBE.

Pasznen 4. ACHHXpPOHHBIE MAIIUHBI

ACHHXpOHHLle MalIuHbI



[lonsiTue acMHXpOHHOW MalWHBI. J[OCTOMHCTBA, HeaOCTaTKU. KOHCTpYKIMA U NPUHLIMI JIEH-
CTBHSI aCHHXPOHHOW MamuHbl. Cepuu aCHHXPOHHBIX JABHUTareneil. CTpyKTypa U MPUMEPHI YCIOBHBIX
0003HaYCHMIA. ACHHXPOHHAsI MaIlliHA MPU HEMOABIKHOM potope. OCHOBHBIC ypaBHEHUs. BekTopHas
nuarpamma. KopoTkoe 3aMbIkaHue aCHHXPOHHOW MamuHbl. Pexxumsl azoperynaropa u Tpexda3Horo
MHAYKIIMOHHOTO peryniaropa. OOMOTKM MamuH nepeMeHHoro Toka. Kmaccudukamus ooMotok. Oc-
HOBHBIE TEPMHHBI U OIpeeTIeHus Teopur 0OMOTOK. [IpuHIMIBI IpoekTupoBanus oomoTok. [Ipumep
COCTaBJICHUS Pa3BEPHYTON CXEMBI OIHOCIOWHONW 00MOTKH. [Ipremsbl BbImonHeHus U poBOi 3anucu U
TopreBoi cxeMmbl. 3Be3na ¢azoBbix DJIC. JIByxcioiiHbie 0OMOTKH MalllMH TMepeMeHHoro Toka. [Ipe-
HMMYIIECTBA, HEJIOCTATKH, OCHOBBI BBHITIOJIHEHUS! pa3BEPHYTOM cXeMbl. [Iprembl BBITTOTHEHUST OOMOTOK
C ApOOHBIM YHCIIOM a30B Ha noitoc-(asy. [Ipocrpancrsennas auarpamma M/IC acMHXpOHHOTO J1BU-
rarensi. BektopHas nuarpaMMa acHHXpPOHHOTO nBurarens. [IpuBenenue TpexdasHON BpallaroIieics
AM K HeENoOABMXKHOMY COCTOSHHIO. Paccmorpenme Bpamaromieiicss AM kak TpaHchopmatopa. T-
oOpasnas u ['-00pa3Hasi CXeMbl 3aMEIICHUS U YHEPreTUYeCKas TuarpaMMa aCHHXPOHHOTO JIBUTATEIs.
Bpamaromuii MOMEHT acCHHXPOHHOIO ABUTaTess. AHaiau3 OOLIero BBIPAXKEHHUS MOMEHTA. Y CTOWYH-
BOCTh pa0OThI ACHHXPOHHOTO JIBUTATETIS.

[Tyck B X0J1 aCHHXpPOHHBIX JIBUTaTeNlel. DJIEKTPUUECKUE CXEMbI ClIOCOO0B Iycka. PacueTHbie co-
OTHOIIEHUA NIl ONpPEeTIeHUsl MapaMeTpoB Ipoliecca mycka MexaHn4ecKrue XapakTepUCTHKU CIIOCO-
60B mycka. KopoTko3aMKHYTble aCHHXPOHHBIE JBHUTaTENUd C TOBBIIICHHBIM ITYCKOBBIM MOMEHTOM.
KoncTpykTHBHBIE 0COOCHHOCTH, MEXAaHUYECKUE XapaKTepUCTUKH. [lapa3uTHbie aCHHXPOHHBIE MOMEH-
Thl aCHHXPOHHBIX JBUTAaTeNIe. MeXaHUUeCKUe XapaKTEPUCTUKN BPAILAIOIIUX MOMEHTOB 5 U 7 rapMo-
HUYECKUX COCTABJSIIOMMX. Paboune XapaKTepUCTHKU ACUHXPOHHOTO JBUTATENsI U MX OOBSCHEHUE.
MapkupoBKa BbIBOJIOB aCHHXPOHHOI'O JIBUrateis. PeryiampoBaHue 4acTOThl BPAILEHUs ACUHXPOHHBIX
nsurareneil. YactorHoe perynupoBanue. 3akoH KocTeHKO - OCHOBHBbIE YpaBHEHMSI U MEXaHHUYECKHE
XapaKTEPUCTUKU. 3aKOH YIpaBJICHUS IPU IMOCTOSHCTBE MarHUTHOI'O MOTOKA - YPaBHEHUS, MEXaHUYE-
CKHME€ XapaKTepUCTUKH. [[puHIMIIHATBHBIE CXEMBbI CHCTEM perynupoBanus. CTpyKTypHas cxema Ipe-
oOpazoBarens 4acToThl. [IpuHIMN A€HCTBUSA U XapaKTEPUCTUKHA MOCTOBOTO TPAH3UCTOPHOT'O MHBEPTO-
pa.

[I1pOTHO-UMITYIBCHOE PETYJIUPOBAHUE U PETYIUPOBAHUE MO CUHYCOMIAIbHOMY 3aKoHY. WH-
BEPTOp TOKA - 0a30Bast CXeMa, XapaKTePUCTHKH, 00JIACTh MCIIOIh30BAHUS.

PerynupoBanue 4acTOThl BpallleHUsI aCHHXPOHHBIX JBUTATENEeH U3MEHEHUEM BEIMYHMHBI TUTAIO-
IIETO HAMPSOKEHUs. Y paBHEHUS U MEXaHUUYECKHE XapaKTEePUCTHKHU. PerynupoBanne n3aMeHEHUEM YHC-
na nonrocoB. ['padudeckas UHTepHpeTaIUs, SJICKTPUUECKUE CXEMbI PETYIUPOBAHUS TIPH MOCTOSHHOMN
MOIIHOCTH ¥ MOMEHTE, MEXaHUYECKHE XapaKTEPUCTUKU U UX OoOBbsicHeHue. PerynupoBanue BKIIOUE-
HUEM PEeoCcTaTa B LIETb pOTOpa.

Pabota aBurarens npu HECHOMHHAIBHBIX YCIOBUSAX. Y paBHEHHS, XapaKTEPUCTUKH, OOBICHEHHE
sBieHuid. Pabota nBurateneil mpu HECUMMETPUYHOM HampsDKEHUU ceTH. CXeMbl 3aMelIeHus, YpaBHe-
HUSI, MEXaHUYECKUE XapaKTEPUCTUKHU. ACUHXPOHHBIN JIBUTATEh MPU HECUMMETPUU OOMOTKH POTOpA.
Dddext I'epreca. AcHHXpOHHBIEC KaCcKa b, KACKAIHbII IBUTATENb.

OnnodazHble aCHHXPOHHBIE ABUTATENH. [IpUHIMI AEWCTBUSA, YCTPONCTBO, 00JIACTh MPUMEHE-
Hus. [lyckoBeie ycTpoiicTBa. OHO(a3HbIE MUKPOJABUTATENN C DKPAHUPOBAHHBIMU TIOJTIOCAMHU.

Pa3nes S. CHHXpOHHBIC MAIIHHBI

CHHXpOHHBIC MaIIMHBI

Haznauenue, KkOHCTpyKIHs, 001acTU MPUMEHEHHUS] U MPUHLIUI JIEHCTBUS CUHXPOHHBIX MAIIIHH.
Cuctemsl Bo30yxkaeHusi. OcoOEHHOCTH YCTPOWCTBA SIBHOIOIIOCHBIX M HESIBHOIIOIIOCHBIX CHHXPOHHBIX
MaIluH.

MarsuTtHO€E 110JIe CHHXPOHHOM MaIlMHBI IIPU XOJIOCTOM XOJ€ U Harpyske. Peakuus sikops. Pe-
3yJBTUPYIOIEE MATHUTHOE T0JIE ITPU PA3IMYHBIX XapaKTepax Harpy3KH.

[TapameTpsl CHHXPOHHBIX MallMH B YCTAHOBUBLIEMCS PEKUME U XapaKTEPUCTUKU CUHXPOHHOI'O
reHepaTopa, paboTalolIero B aBTOHOMHOM pexuMe. VHAYKTUBHbBIE CONPOTHUBIEHUS! CUHXPOHHON Ma-



IIUHBI. XapaKTepUCTHUKA XOJIOCTOTO X0/a, XapaKTEPUCTUKH KOPOTKOTO 3aMbIKaHUsl, PETYJIUPOBOUYHbBIE
Y BHEIIHHUE XapaKTePUCTUKU CUHXPOHHBIX T€HEPATOPOB.

BexTopHble AuarpaMMbl CHHXPOHHBIX T€HEPATOPOB.
[TapannenpHas paboTa CHHXPOHHBIX MalllMH. BiiroueHrne Ha mapaiiesbHyl0 paboTy CHHXPOH-

HBIX TEHEPATOPOB METO/IaMU TOYHOU U TpyOO0il CHHXPOHHU3AIINH.

ACUHXPOHHOI'0O 1 CHHXPOHHOI'O [[BPIFaTeJIeﬁ.

4.2 ConepxxaHue JeKIuii

CI/IHXPOHHBIC JBUT'aTCIIN: pa60‘II/I€ n U-O6p&3HBIe XapaKTECPUCTUKU ABUTATCIIA. CormocTaBieHue

Ne . KouauuectBo |IIpakTHueckas
Conep:xanue JeKIui
n/n 4acoB NOAT0TOBKA
1 2 3 4
Beenenne. OcHOBHblE TOHATHS IEKTpoMexaHWKH. Kiaccudukanms
1 AIEKTPOMEXaHWIECKUX TIpeoOpazoBareneil. ['ermeparop Bam-me-I'pada. 1 +
Konctpykuust u npuHImn paboThl HHIYKTUBHO-EMKOCTHBIX U MHAYKTHB-
HBIX 3JIEKTPOMEXaHUYECKHX ITpeoOpa3oBaTenei
Knaccudpukanus crnocoboB MOMy4EHUS IMOCTOSIHHOTO 3JIEKTPUYECKOTO
TOKa. YHHIONSPHBIA TeHeparop. KOHCTpYKIHMS KOJUIEKTOPHBIX MAIINH
2 noctosiHHOro Toka (MIIT). IlpuHiun geicTBUS KOJUIEKTOPHOTO JBUTaTe- 1 +
7151 ¥ reHepaTopa. OCHOBHBIE THITBI HCIIOJIHEHHUS! MAILMH ITOCTOSIHHOTO TO-
Ka.
Homunansueie Benmnuumnabl MIIT. Metoauka pacuera MarHMTHOM LENH
3 MIIT. TpeboBanust k ooMorkam MIIT. OcHOBHEIE ONpe/ieIeHHsI B TEOPUU 1 +
obmoTtoxk MIIT
Peakius sikopst B MalIMHAaX MOCTOSIHHOTO TOKa. KoMMyTarusi B MarnHax
4 | MOCTOSIHHOTO TOKa. PerymmpoBaHne 4acTOTHI BpPALICHUS ABHTAaTelel Mo- 1 +
CTOSIHHOTO TOKa. XapakTEPUCTUKU T€HEPATOPOB MOCTOSHHOI'O TOKa
5 OOmue cBeneHus 0 SKOPHBIX 0OMOTKAX MaIlIWH IIOCTOSIHHOTO TOKa. Buabl 1 +
00MOTOK MaIlIMH NOCTOSIHHOTO ToKa. DJIC cexuuii
Koncrpykiust u npuHimn padboTel TpaHcopmaTopa. PexumMer xomoctoro
6 X0Jla ¥ KOPOTKOTO 3aMbIKaHus TpaHchopmartopa. Paborta Tpancdopmaro- 1 +
pa 1oJ1 Harpy3Kou
7 [NapamnensHas pabora TpaHcHOPMATOPOB. DKCIUTyaTallMOHHBIC XapaKTe- 1 +
puctuku Tpanchopmaropo. [lepexoiHble mpolecchl B TpanchopMaTopax
8 Koncrpykuust n npuHmun padoTel aBToTpanchopmaropa. IKCIUTyaTaly- 1 +
OHHBIE XapPaKTEPUCTHKH aBTOTpaHCPOPMATOPOB
9 O6mwme cBeaenus: 00 odMoTkax Tpanchopmaropo. Bugsl oomorok. Cxe- 1 +
MBI U TPYIIBI COSMHEHUH 00MOTOK TpaHCQOPMATOPOB
Konctpykuust u npusmmn paboTsl aCHHXPOHHOTO JABUTaTelisl. ACHHXPOH-
10 | mas MamMHA PU HENOJBMYKHOM poTope. PabGouwmii mporecc aCHHXpOHHO- 1 +
'O JIBUTATEJs
CxeMbl 3aMelIeHUs] aCHHXPOHHON MalllHbI. DIEeKTPOMArHUTHBI MOMEHT
11 | acuHxpoHHOW MamuHEL. Paboune M MexaHWYeckne XapakTepucTuku. Pa- 1 +
00Ta aCHHXPOHHOTO JIBUTATENs IPU HEHOMUHAIIBHBIX YCIOBHUSIX
12 Koncrpykiust w1 npuHImn paboThl CHHXPOHHBIX MaimuH. CUHXPOHHBIN 1 +
JBUraTesb 1 KOMIIEHCATOP
13 Peakmust sIKOpsi CHHXPOHHOTO TeHepaTopa. BekTopHble quarpaMMbl CHH- 1 +
XpOHHOTO TeHepaTopa. [lapannensHast paboTa CHHXPOHHBIX TEHEPaTOPOB
3J1C 0OMOTOK MaIllH MePEeMEHHOTO TOKA TPU CHHYCOMIATEHOM M HECH-
14 | mycomnmanbHOM pacnpenaeneHusix MarautHoro nosist. MIC oOmoTok Mma- 1 +
LIMH IEPEMEHHOr0 TOKa
Hroro 14 u. 10 %




4.3 Conep:xanue 1a00paTOPHbIX 3aHATHIA

Ne N KonnuyectBo |IIpakTHyeckas
HanmeHnoBaHue 1a00paTOPHBIX 3aHATHIT
n/n 4acoB NOJAr0TOBKA
1 2 3 4
1 | I'enepaTop MOCTOSIHHOT'O TOKA HE3aBHCUMOTO BO30YKICHHUS 2 +
2 | JIBuratens MOCTOSIHHOTO TOKa MOCJIECAOBATEIBHOTO BO30YKICHHUS 2 +
3 Tpéxdasueiii 7ByX0OMOTOUYHBIH TpaHCPOPMATOP 2 +
4 Tpéxdazuplii aACHHXPOHHBIN ABUTATENb C KOPOTKO3aMKHYTHIM POTOPOM 2 +
5 HecnmmeTpuuanble pexxuMbl paboTh! TpEX(a3HOro aCHHXPOHHOTO JBHTA- 5 +
Teds ¢ pasHBIM POTOPOM
6 TpéxdazHplii CHHXPOHHBIN I'€HEPATOP 2 +
Hroro 12 u. 20 %
4.4 ConeprxaHue NpPaKTHYECKUX 3aHATHIA
Ne N KoummuectBo |I[IpakTuHueckas
HaumenoBanme 1a60paTOPHBIX 3aHATHI
n/n 4acoB MOJAr0TOBKA
1 2 3 4
1 PacueT MarHuTHOM II€MTH MAIIWHEI IIOCTOSHHOI'O TOKA 1 +
2 | Pacyer MexaHMYECKHX XapaKTEPUCTHK JBUTATENICH MMOCTOSIHHOTO TOKA 1 +
3 OOMOTKH AIIEKTPHUYECKAX MAIIHH MOCTOSHHOTO TOKa 1 +
4 [TocTpoeHne KpyroBoi AuarpaMMbl aCHHXPOHHOTO JABUTATENS 110 OIBITaM 5 +
XOJIOCTOTO X012 M KOPOTKOTO 3aMBIKaHHS
5 | OOMOTKH 3JEKTPHUYECKIX MAIIUH MEPEMEHHOT0 TOKa 1 +
6 | [ToctpoeHre XapaKTEPUCTHK CHHXPOHHOTO reHeparopa 2 +
Hroro 8 u. 20 %
4.5 Buabl u cojepKaHue CAMOCTOAITEILHOH PadoThl 00y4YalomuXxcst
4.5.1 Buabl caMoCTOATEIBbHO Pad0ThI 00y4al0IMXCH
Ne . KoanuecTBO yacon
Buabl camocTosiTeIbHOM padoThl 00y4al0IIMXCS
n/n 3aounas ¢popma 00yueHHs
1 2 3
1 ITonroToBKa K JJaOOpaTOpPHEIM paboTaM M K 3alIUTe Ja00paTOPHBIX paboT 24
2 CaMOoCTOSTENbHOE U3YUYEHHE OTJENIBHBIX TEM U BOIIPOCOB 152
3 | IloaroroBka K 9K3aMeHY 30
4 IlonroroBka k 3a4€ty 30
Hroro 236 u.
4.5.2 CoaepikaHue caMOCTOSATEJIbHOI padoThl 00yUYaOIMXCcst
Ne KoaungecTBo 4acos
HaumenoBaHue TeM U BONPOCOB
n/n 3aounas popma o0yueHust
1 2 3
1 DneKTpoMeXaHNIeCcKoe MPeoOpa3oBaHNe YHEPTHUHN B IJEKTPHUECKUX MAITHHAX. 36
OCHOBHBIE 3aKOHBI M COOTHOIIIEHHS TPe00pa30BaHMUs SJCKTPUIECKON SJHEPTHH
2 XapaKkTepUCTHKU TeHEPaTOPOB MIOCTOSIHHOTO TOKA: HE3aBUCUMOTO, MapaJlieb- 20
HOT'O ¥ CMEIIAHHOTO BO30YKICHHS
3 | XapakTepHuCTHKH JBUraTelIe MOCTOSHHOTO TOKa 20
DKcIUTyaTalliOHHbIE XapaKTepUCTUKU TpaHchopmaropa. M3MeHeHne BTOpHY-
4 | Horo Hanpspkenust 1 KI1/I, ux 3aBUCHMOCTB OT @2 M CTENIEHH 3arpy3Kd TpaHC- 30
¢dbopmaropa
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[NapannensHast pabora TpanchopmaTopos. [lapannensHas padora Tpancgop-
MaTOpOB C Pa3NINYHBIMH KO3 QHUITEeHTaMH TpaHCHOPMAIIUK Ha XOJIOCTOM XO-
Iy v noj Harpy3koi. [lapannensnas pabora TpanchopMaTopoB ¢ pa3nuIHbBIMU
HanpsKEHUSIMH KOPOTKOTO 3aMbIKaHUS

30

[lyck B X0/l M peryJIMpOBaHUE YacTOThI BPAIICHUSI ACHHXPOHHBIX JBUTATEICH.
Crioco0BI mycka: TpsSMOM, peaKTOPHBIA, aBTOTPaHC(HOPMATOPHBINA, MEPEKITIO-
YCHHEM CTATOPHOW OOMOTKHU CO 3Be37bl Ha TPEYrodbHHUK. CIIOCOOBI peryimupo-
BaHUs YaCTOTHI BPAIICHUs aCHHXPOHHBIX JIBUTATENICH U MX OLICHKA

20

OOMOTKH 3JIEKTPUIECKUX MAaIINH MOCTOSIHHOTO, TIEPEMEHHOTO TOKA W TpaHC-

20
(hopmMaTopoB

ACUHXPOHHBIC JIBUTATEIU C YJIyYIICHHBIMU ITyCKOBBIMHU CBOMCTBaMu. [ 1y00-
KOIa3HbIA aCUHXPOHHBIN JBUraTeIb: JOCTOMHCTBA U HEAOCTATKH. ACHHXPOH-
HBIH JABUTATENb C JBOWHOMN OeNMnYbel KIETKOW Ha POTOpe: YCTPOMCTBO POTOP-
HOWM 0OOMOTKH, aKTUBHBIC M WHAYKTUBHBIC COIPOTUBIICHUS BEPXHEH U HIDKHEH
OeNMYbei KJIETOK NP CKOJBXKCHHHM PaBHOM | M OJW3KOM K HYJIO, JTOCTOHMH-
CTBa ¥ HEJJOCTATKH JIBUTATENS] i XapaKTePUCTUKA

20

XapaKkTepuCTHKN CHHXPOHHOTO T'eHepaTopa. XapaKTePUCTHKU XOJIOCTOTO XO-
J1a, KOPOTKOTO 3aMbIKaHWs, HATPy304YHbIEC, BHEIIHUE, PETYyIUPOBOYHBIC; PeaK-
TUBHBIN TpeyroidbHUK [10oThe; OTHOIIEHHE KOPOTKOTO 3aMBIKAHHUSI CHHXPOHHO-
r0 reHepaTopa

20

10 | ITapamnensHast paboTa CHHXPOHHBIX TeHepaTopoB. CHHXPOHHBIC JBUTATENN 20

Hroro 236 4.

5 YueOHO-MeTOoAUYeCKOe o0ecrieyeHne CaMOCTOATEIbHOH padoThl 00y4aroIuXcst
MO0 AMCIHUILIHHE

YyeOHo-MeTonuuecKkue paspadotku coaepxkamuecs B Hayunoit 6ubianoreke @I'bOY BO HOx-
HO-Ypanbckuii [[AY.

1. Metoauueckoe Mocodue Aiasi CaMOCTOSATENBHOTO M3YyYEHMs JAUCLUIUIMHBI "DJEeKTpHUYecKue
MauHbl" [DJIEKTPOHHBIA pecypc]: sl CTYACHTOB 3a04HOM (POPMBI 00YUYEHUS IO HAITPABJICHUIO TOJI-
rotoBkH 13.03.02 DnexrposHepreTrka U smekTporexHuka. [Ipoduns: DnekrpocHabxenue / coct.: P.
B. banun, U. B. HoBuk; IOxH0-Ypansckuit I'AY, UncTtutyT arpounxenepuu. - Yensiounck: FOxHo-
VYpanbckuiit ['AY, MamuHbsl TOCTOSHHOTO TOKa U TpaHchopmartopsl. - 2018. - 59 c¢. Pexxum nocryna:
http://nb.sursau.ru:8080/webdocs/emash/63.pdf.

2. Metoaunueckoe MocoOue A CaMOCTOSATENBHOTO W3YyYeHMs AUCHUIUIMHBL "DJIeKTpHuuecKue
MamuHbl" [DJIEKTPOHHBIA pecypc]: sl CTYACHTOB 3a04HOM (POPMBI 00yUYEHUS IO HANIPABJICHUIO MO~
rotoBkH 13.03.02 DnexTposHepreTrka U smekTporexHuka. [Ipoduns: DnekrpocHabxenue / coct.: P.
B. banun, U. B. HoBuk; IOxHo-Ypansckuit 'AY, UncTtutyT arpounxenepuu. - Yensounck: FOxHo-
Vpansckuit 'AY, Cunxponnsle snekrpudeckue MamuHbl. - 2018. - 48 c. Pexxum npoctyma: http://
nb.sursau.ru:8080/webdocs/emash/64.pdf.

6 @oH/I OLIEHOYHBIX CPEACTB /JIsl MPOBEAEHUS MPOMEKYTOUHON aTTecTallMi 00yYaIoImMXcsl 1Mo
AUCLHUILINHE

JUist yCTaHOBJIEHUS] COOTBETCTBUSL YPOBHS MOATOTOBKH oOyuatomuxcst Tpedoanusm ®I'OC BO
pa3paboTaH (OH/ OLIEHOUHBIX CPEACTB AJISi TEKYLIEro KOHTPOJS yCIIEBAEMOCTH U NMPOBENEHUS MpO-
MEXYTOYHOM aTTecTanuy o0y4yaromuxcs 1no Jucuuiuinae. GOoHJ OIEHOYHBIX CPE/ICTB MPEAICTaBIEH B
[Ipunoxxenun.

7 OcHOBHAs M 10NOJTHUTE/IbHAsI ydeOHasi IMTepaTypa, HeoOXoaumast
AJISl OCBOCHMS THCIUTIIHHBI
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http://nb.sursau.ru:8080/webdocs/emash/63.pdf

OcHOBHasi W JONOJIHUTENbHAs yuyeOHas JuTeparypa, umeromascs B Hayunoit Oubnmoreke u
3IEKTpOHHOU MH(pOopManmoHHo-00pa3oBateabHOM cpeae DT'BOY BO H0xHo-Ypansckuii [AY.

OcHoBHas JuTepaTypa

1. Enudanos, A. I1. Dnektpuueckue mamunbl: yueOnuk / A. I1. Enudanos, I'. A. Enudanos. -
Cankr-IlerepOypr: Jlans, 2021. - 300 c. - ISBN 978-5-8114-2637-9. - Tekct: 3nekTpoHHbIH // JlaHb:
3JIEKTPOHHO-OMOMoTeynas cucrema. - URL: https://e.lanbook.com/book/167448.

2. TlpakTUKyM MO 3JIGKTPUYECKUM MallMHaM [DIEKTPOHHBIN pecypc|: yued. mocobue / A.A.
[TonkoB [m nap.]; UT'AA. - Yenabunck: UI'AA, 2014. - 181 c.: wn., ta6n. - ISBN 5-88156-360-3.
http://nb.sursau.ru:8080/localdocs/emash/38.pdf.

3. Berosckuit B.JI. Dnekrpuueckue mamunsl / B.JI. BetoBekuit; MuHuCTEpCcTBO 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu, Cubupckuii @enepanbhblii yauBepcuTeT. - KpacHospck: Cubupckuii
(denepanbublli yHUBepcuTeT, 2013. - 464 c.: un., Tabi., cxeM. - bubmuorp. B kH.. - ISBN 978-5-7638-
2518-3; To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=363964.

4. beikoBckuii B.B. MccrnenoBanue 37eKTpUUECKUX MAIIUH: Ja0OPAaTOPHBIN MPAKTHKYM: y4eO-
Hoe mocobue / B.B. brikoBckuii, .M. I'npdanos; MunncrepcTBo 00pazoBanus 1 Hayku Poccuiickoit
Oenepannn, denepanbHOe TOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUYPEKICHHE BBHICILIETO
npodeccuoHanbHOr0 00pazoBanHus «OpeHOYPrcKuii TOCyAapCTBEHHBI yHUBEpcUTET», Kadenpa aB-
TOMATH3UPOBAHHOTO 3JIEKTPONPUBOJA U AJIeKTpoMmexaHuku. - OpeHOypr: OpenOyprckuii rocymap-
CTBeHHBIN yHHBepcuteT, 2015. - 112 c.: tabm., cxemsl, wi., rpad. - bubmmorp. B k. - ISBN 978-5-
7410-1215-4; To xKe [DnexTpoHHbBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364814.

5. Banypun, B. H. Dnektpuueckue Mamunel: yueOHUK [uid By3oB / B. H. Banypun. - 2-e usz.,
ucnp. - Cankr-IlerepOypr: Jlanb, 2021. - 304 c. - ISBN 978-5-8114-8093-7. - TekcT: 351eKTpOHHBIH //
Jlanb: 2neKkTpoHHO-OMOMMoTeuHas cucreMa. - URL: https://e.lanbook.com/book/171848.

Jlono/THUTeIbHAS JIUTepaTypa

1. Enudanos, A. I1. DnekrpoMexaHndeckue npeoOpa3oBaTeNu dHEPruu: yuebHoe nocodue / A.
I1. Enudanos. - Cankr-IlerepOypr: Jlanp, 2021. - 208 c. - ISBN 5-8114-0543-X. - Tekct: 31MeKTpOH-
HbIH // Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/167714.

2. Tlpaktukym mo anekrpudeckum mammHaM [Tekct] / Byropun B.A., Jlopoxos b.B., Emen
B.®.; nox obur. pen. A. A. ITactonosa. - Yensbunck: b. u., 1995. - 216c¢.: un. - bubnuorp.: c. 216. -
ISBN 5-88156-036-1.

3. Banypun, B. H. CraTtopHble 0OMOTKM aCHHXPOHHBIX 3JIEKTPUYECKUX MAIIMH: y4eOHOe MOco-
oue / B. H. BanypuH. - 2-e u3n., ucnp. u jgom. - Cankt-IlerepOypr: Jlans, 2021. - 224 c. - ISBN 978-5-
8114-1769-8. - Tekcr: »snexkTpoHHbId // JlaHb: snexkTpoHHO-OMOnMoTeuyHas cucrema. - URL:
https://e.lanbook.com/book/168991.

4. MypasbeB B.M. DnekTpuueckue MaluHbl: COOPHUK TecTOBbIX 3a1a4 / B.M. MypasseB, M.C.
Cannnep; MunucrepctBo Tpancnoprta Poccuiickoit @enepanuu, MockoBckasi TocyJapcTBEHHAsT aKa-
JieMHUsi BOAHOTO TpaHcnopTa. - M.: Anstaup: MI'ABT, 2010. - 40 c.: un., cxem. - bubnuorp. B KH.; TO
ke [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=430513.

8 Pecypchbl HH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « MHTEepHET», He0OX0AMMBbIe IS
OCBOCHUS M CHHUIINHbBI

1. EanHoe oKkHO AocTyma K yueOHO-MeTOoInYecKuM pa3padbotkam https://toypray.pd

2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcuretckas oudaunoreka ONLINE http://biblioclub.ru
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9 MeToauueckue YKazaHus AJ1sd oﬁyqamumxcsl 0 OCBOCHHIO JTUCHMIIJIMHBI

Y4eOHO-MeToIn4ecKne pa3padoTku, uMeronuecs B HayuHoit OMOnMoTeKe M AJIEKTPOHHON WH-
dbopmarmonHo-obpazoBarensHoii cpene PI'BOY BO I0xHO-Ypanbckuit [AY.

1. Meroauueckoe mocoOue Al CaMOCTOATEIBHOTO M3YYEHUS IUCLUUIUIMHBL "DIEKTpUYECKHUe
MamuHbl" [DJIEKTPOHHBIA pecypc]: UIsl CTYACHTOB 3a04HOM (POpMBI 00YUCHUS 1O HAINPABICHUIO T0]I-
roroBku 13.03.02 DnexTporHepreTrka U 3MeKTpoTeXxHuka. [Ipodwib: DnekrpocHadxenne / coct.: P.
B. banun, . B. HoBuk; HOxHo-Ypansckuit [AY, UacTUTYyT arponnxenepun. - Yensounck: FOxHo-
VYpansckuii ['AY, MamuHbl TOCTOSHHOTO TOKa M TpaHchopmaropsl. - 2018. - 59 c¢. Pexxum nocrymna:
http:// nb.sursau.ru:8080/webdocs/emash/63.pdf.

2. Meroanueckoe MOCOOUE ISl CaMOCTOSITEIBHOTO HM3Y4YEHHS TUCIUILUIMHBI "DJIEKTpUYSCKUE
MamuHbl" [DJIEKTPOHHBIA pecypc]: I CTYACHTOB 3a04HOM (POPMBI 00OYUYEHUS IO HAIIPABJICHUIO TIOJI-
roroBku 13.03.02 DnexTposHepreTrka U 3MeKTpoTexHuka. [Ipodwmib: DinekrpocHadxenue / coct.: P.
B. banun, . B. HoBuk; FOxHo-Ypansckuit [AY, UacTUTYyT arpontxenepun. - Yensounck: FOxHo-
VYpaneckuit ['AY, Cunxponnsle snekTpudyeckue MamuHbl. - 2018. - 48 c. Pexum nocryma:
http://nb.sursau.ru:8080/webdocs/emash/64.pdf.

3. Mertonudeckue yka3zaHus K JJaOOpaTOpHBIM paboTaM M0 AUCHHUILTUHE "DIEKTPUICCKIE MAIITHU-
HbI" [DIEKTPOHHBIN pecypc]: A CTYACHTOB 3a04HOM (HOPMBI 00YUEeHHSI IO HAIIPABICHUIO TOJATOTOB-
ku 13.03.02 DnekrposHepreruka u nekrporexnuka. [poduns: Dnexrpocuadxkenue / coct.: P. B. ba-
nuH, WU. B. Hosuk; IOxHo-Ypansckuit ['AY, Uuctutyr arpoumkenepun. - YensaOunck: HOxHo-
VYpaneckuiit 'AY, Yacte 1. MammHbl MOCTOSIHHOTO TOKa U TpaHchopmaropsl. - 2018. - 44 c. Pexum
noctyna: http:// nb.sursau.ru:8080/webdocs/emash/61.pdf.

4. Metoanueckue yKazaHus K 1a00paTOpHBIM paboTaM Mo JUCHHITIHHE "DIIEKTPUYECKHE MaIlIn-
HbI" [DIEKTPOHHBIN pecypc]: A CTYACHTOB 3a04HOM (HOPMBI 00YUEeHHSI IO HAIIPABICHUIO TOJATOTOB-
ku 13.03.02 DnexTposHepreTuka u 3ekTpoTexHuka. [Ipodwis: DnekrpocHabdxenue / coct.: P. B. ba-
nuH, WU. B. Hosuk; IOxHo-Ypansckuit ['AY, Uuctutyr arpoumkenepun. - YensOunck: HOxHO-
VYpaneckuit 'AY, Yacte 2. Mamunsl nepemenHoro Ttoka. - 2018. - 47 c. Pexum pmocryma:
http://nb.sursau.ru:8080/webdocs/emash/62.pdf.

5. Meroaunueckue yka3zaHusl K BBIIOJIHEHHUIO KOHTPOJIBHBIX Pa0OT MO JUCHUILIUHE "DIeKTpuye-
CKue MaluHbl" [DNIeKTpOHHBIN pecypc]: A CTYIEHTOB 3a04HOI (hopMBbl 00YUEHUS MO HANpPaBJICHUIO
noarotoBku 13.03.02 DnexktposHepreTuka u sekTpoTexHuka. [Ipoduns: DnexkrpocHabxkeHnue / cocr.:
P. B. banun, U. B. HoBuk; KOxHo-Ypansckuii 'AY, UnctutyT arpounxkenepuu. - Yensounck: FOx-
Ho-Ypanbckuii [AY, 2018. - 26 ¢. Pexxum noctyna: http:// nb.sursau.ru:8080/webdocs/emash/60.pdf.

10 UudopMauHoOHHBIE TEXHOJOTHHU, HCIOJIb3yeMble MPHU 0CYIeCTBIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHUILVINHE, BKJIKYas NepevyeHb NPOrpaMMHOro odecnedyeHnss 1 HH(popManuoH-
HBIX CIIPABOYHBIX CHCTEM

B HayuHoii OnbnnoTeke ¢ TepMUHAJIBHBIX CTAHIMH MPEIOCTaBISIETCA JOCTYM K 0a3aM JaHHBIX:

— ACC «Cenbxo3texnuka». JJorosop Ne 0309/260/44 13.11.2020 o nepeaaye HEUCKIIOUUTEIb-
HBIX (TI0JIb30BATENIbCKHX) MPAB Ha MPOTrpaMMHOE 00ecrieYeHuE;

— HNCC «Texakcnept». JloroBop Ha okazanue yciyr Ne 2088/11/44 24.02.2021;

—OBC «JIAHb». lorosop Ne 13/44 24.02.2021;

— OBC «YHuBepcuterckas 6ubnuoreka onnaitn». KonTpakt Ha oxazanue yciayr Ne 12/44 ot
24.02.2021,

— OBC «Axanemus». Jlunensnonnsiit forosop Ne 6515/20/124/44 na npenocraBieHue J0CTyma
k OBC IPRbooks ot 15.05.2020;

— UCC «Texakcnept». [Joroop Ne 122/44 na okazaHue yCIyr MO MPEJOCTaBICHUIO JIOCTyNA K
OBC ot 15.05.2020;
— H3b. JInuensunonnoe cornamenue Ne 14118 01.08.2014.
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[TporpammHoOe oOecrieueHue:

- Windows 10 Home Single Language 1.0.63.71 Onepaunonnas cuctema JJorosop Ne 11464 ot
09.12.2016;

- Microsoft OfficeStd 2019 RUS OLP NL Acdmc OducHblii nakeT npuioxeHuid JIMieH3noH-
Hb1it joroBop Ne 11353/409/44 ot 25.12.2018 1

- Google Chrome Be6-6pay3ep Cobonuo pacmpocrpansemoe 10 (becrimatHoe mporpamMMmHOe
obecrieueHue);

- MyTestXPRo 11.0 Co6oano pacmpoctpansiemoe 110 (becrutatHoe mporpammuoe obecriede-
HUE);

- Kaspersky Internet Security AnTuUBUpycHOEe mporpammuHoe oOecreueHue JloroBop Ne
10405/121/44 ot 04.04.2019 1;

- nanoCAD DOnektponnas Bepcust 10.0 nokanpHas CucremMa aBTOMAaTU3HPOBAHHOTO TTPOEKTHUPO-
Banus (CAIIP) Ceprudukar: NCEL100-03631 ot 04.06.2019 r.;

- PTC MathCAD Education - University Edition Cucrema kommbloTepHO# anreOpsr Ne
10554/134/44 ot 20.06.2018 r.;

- KOMITIAC 3D v18 Cucrema aBromarusupoBanHHoro npoektupoBanus (CAIIP) Cy6nuiensu-
onHbIi oroBop Ne KAJI-18-0863 ot 06.07.2018 1.

11 MarepuajibHO-TeXHHYeCKas 0a3a, HE00X0AUMAs [JIsl OCYLIeCTBJIeHHs 00pa30BaATEIbHOI0
npoiecca no JMCUMIIHNHE

Y4yeOHble ayAUTOPUM VISl IPOBECHUS 3AHATHI, IPEAYCMOTPEHHBIX POrPAMMOii, OCHALLIEHHbIE
000py/1I0BaHNEM M TEXHUYECKHMHM CPeJACTBAMHU 00y4YeHHUsA

1. YyeOHble aynuTOpUH, OCHALIEHHBIC 000PYIOBAHUEM U TEXHHYECKHMH CPEIICTBAMH IS BbI-
MOJTHEHHUs J1abopaTopHbIX padoT (YensiOunckas oo, r. Yensbunck, yn. Kpacnas, 38, yueOHbIH KOp-
nyc, ayauropuu Ne 0153 u 0165).

2. YuebOHast ayJUTOpHUs U1l IPOBEICHUS 3aHITHI JICKIIMOHHOTO ¥ CEMUHAPCKOTO TUTIA, KYPCOBO-
r0 TIPOEKTUPOBAHUS, IPYIIOBBIX ¥ MHAWBUAYAJIbHBIX KOHCYJIBTAIMHA, TEKYIEr0 KOHTPOJS M IpOMe-
XKyTouHOH arrectanuu (Yensounckas oo, r. Yenabunck, yn. Kpacnas, 38, yueOHbIN KOpmyc, ayau-
topuu Ne 20353).

ITomemenus 1Jist cCAMOCTOATEILHOH PadOTHI 00y4aIOIIMXCS

1. Tlomemnienue Isi caMOCTOSTENbHONH paboThl oOydvarommxcs (YensOunckas o6m., r. Yens-
OouHCK, ipoctiekT JIennHa, 75, rmaBHbIN Kopiryc, ayautopust Ne 303).

Hepeqeﬂb oﬁopynona}mﬂ U TEXHUYECKHUX CPEACTB oﬁyqe}ma

Aynurtopus 0153

1. Crenn mist u3ydeHusi reHeparopoB nocrossHaoro Toka (OY0000009311/YC-1) (;mabopatop-
Hble paboThl Nel(1), Ne2(2, 3))

2. CteHn Al M3y4eHHs XapaKTepUCTUK ABHrarens mocrosHHoro Toka (OY0000009311/YC-4)
(;maGoparopusie padoThl Ne3(4, 5), Ned(6))

3. CTeHa 1O WM3Y4YCHUIO XapaKTEPUCTUK Tpex(a3zHOro JABYXOOMOTOYHOTO TpaHchopmaropa
(OY0000009311/YC-9) (mabopartopuast pabora Ne5(7))

4. Crenn i W3yYeHHs XapaKTEpUCTHK TpaHcopmaropa u  aBTOTpaHcdopmaropa
(OY0000009311/YC-2) (maboparopHast padbora Ne6(40))
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5. CTeH[ 110 W3YYEHHIO METOI0B MAPKUPOBKH 0OMOTOK TpaHc(hOopMaTopa U ONpPeIeIICHHIO TPYII-
el coeauaenus (OY0000009311/YC-6) (mabopatopHast pabora Ne7(8))

Aynutopusi 0163

1. KoMIIIeKT THIIOBOTO J1a0OpaTOPHOro 000pyn0oBaHUs «IJIeKTpudeckue MamuHbey OM1-C-K
(OY0000009311/YC-7) (nmadoparopusbie pabots Ne§(14), Ne14(23)

2. Ctena ans UccieloOBaHUS CIIOCOOOB MycKa M PEryJlMpOBAaHUS YaCTOTHI BpalleHUus Tpéxdasz-
HBIX ACHHXPOHHBIX JIBUTATENICH U OMpeACIICHUs MapaMeTPOB aCHHXPOHHOW MAIIIMHBI JUISI TOCTPOCHUS
kpyrosoii guarpamMmsl (OY0000009311/YC-3) (maboparopras padota Ne9(15))

3. CteHna IUIs UCCIIEOBAaHMSI HECHMMETPUYHBIX PEXKUMOB PaOOTHI TPEX(a3HOTO IBUTATEINS C
(ba3HBIM POTOPOM U PEIKHUMOB C HEMOABMKHBIM poTopoMm (OY0000009311/YC-5) (1abopaTtopHbie pa-
60Ter Ne10(17), Nel11(19))

4. Crenp 1o usydeHuro Tpéxdasnoro cuHxporHoro reaeparopa (OY0000009311/YC-10) (i1abo-
patopHast pabora Nel2(22))

5. Crena mo usyueHuro Tpéxdasnoro cuuxponnoro asurarens (OY0000009311/YC-4) (;mabopa-
tTopHas padora Nel3(25)).
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IIPHJIOKEHHUE Nel

®OH/JI OHEHOYHbIX CPEJICTB

AJIA TEKYIICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU A HpOMe)KYTOLIHOI\/JI arrecranuu 06yqa101111/1x<:51
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1 KomneTreHUMH U MX HHAMKATOPHI, GopMupyeMble B IIpoLecce 0CBOCHHUS THCHUTIINHBI

OIIK-4. CriocobeH ucroyib30BaTh METO/Abl aHAIN3a U MOJCIMPOBAHUS JIEKTPUUECKUX IETIeH U
3IEKTPUUECKUX MAIlIUH

Kon n nanme- ®opmupyembie 3YH

HOBaHHE UH- HaumenoBanue
JAMKATOpa J10- OLEHOYHBIX

3HAHUSA yMeHHsI HABBIKH
CTHIKCHUS cpeacrs
KOMIICTCHIIM U
1 2 3 4 5

NJI-5. OIIK-4 | oOyuaromuiics 101- | O0yYarOIIHIACs 10~ | OO yJarOIIHiiCs 10J1-
AHanmu3upyeT | KeH 3HaTh YCTAHO- | >KE€H YMETh aHaJIM- | KEH BIJIAJIETh yCTa-

YCTaHOBUB- BHBIIIMECS PSKUMBI | 3UPOBATh YCTAHO- | HOBHUBIIMMHUCS Pe-

HIMeCs PeKU-
MBI pabOThI
Tpanchopma-
TOpOB U Bpa-
HIAFOIIUXCS
AJIEKTpHYE-
CKHX MaIlliH
pa3IMYHBIX
THUTIOB, HC-
MOJIb3YeT 3Ha-
HUE UX PEIKHU-
MOB PabOThI U
XapaKkTepu-
CTHK

paboTsl Tpanchop-
MaTOpOB H Bpalla-
IOIIUXCS DJICKTpUIe-
CKUX MAIIIUH pa3-
JMYHBIX THUTIOB, UC-
MOJIb3YET 3HAHKE UX
peXUMOB pabOTHI U
XapaKTEPUCTHK
(b1.0.18-3.1)

BUBIIIUECS PEIKUMBI
paboThl TpaHCchOp-
MaTOpPOB | Bparia-

IOIIUXCS AJICKTpUYe-

CKUX MAIlluH pa3-

JIMYHBIX TUTIOB, UC-

MOJIb3YEeT 3HAHUE MX
PEKUMOB PabOTHI U

XapaKTePUCTHK

(51.0.18-Y.1)

KUMaMU pabOTHI
TpaHcdopmMaTopoB u
BPAIIAIOMINXCS
AIEKTPUYECKUX Ma-
IIWH Pa3ITHIHBIX
THIIOB, UCTIOJIB3YET
3HAaHUE UX PEKUMOB
paboTHI U XapakTe-
puctuk (b1.0.18-
H.1)

Tekymas arrecra-
st
- OTYET 110 Jiabopa-
TOpHOH paboTe;
- OTBET Ha IpaKTHYe-
CKOM 3aHSTHMY,
- TECTUPOBaHHE,

- KOHTpPOJIbHAs pabo-
Ta
IIpomexxyTouHas
aTTecTauus:

- DK3aMeH

NJ-6. OIIK-4
[Ipumensier
3HaHUS QYHK-
LIUHA U OCHOB-
HBIX XapakTe-
PHUCTHK 3JIEK-
TPUYECKHUX U
ANEKTPOHHBIX
anmnaparoB

oOyyJarouuics 10J1-
KEH 3HaTh (PYHKIIMH
N OCHOBHBIC Xapak-
TEPUCTUKH DIIEK-
TPUYCCKUX U IJICK-
TPOHHBIX aNmnapaToB
(b1.0.18-3.2)

oOyyJarouuics 10J1-
JKEH YMETh aHaJlu-
3UpOBaTh PYHKIINH
Y OCHOBHBIE Xapak-
TEPUCTUKH DJIEK-
TPUUYECKUX U JJICK-
TPOHHBIX aNmnapaTroB

(51.0.18-V.2)

oOyyJarouuics 1071-
JKEH BIIaJIeTh METO-
JlaMU aHaJN3a
(GyHKIMN 1 OCHOB-
HBIX XapaKTePHCTUK
EKTPUUECKUX U
AJIEKTPOHHBIX aIlIa-
paros (51.0.18-H.2)

Tekymas atrecta-
st
- OTYET 110 Jiabopa-
TOpHOI paboTe;
- OTBET Ha IpaKTHye-
CKOM 3aHSTHUY,
- TECTUPOBAHHUE;

- KOHTpOJIbHAs pabo-
Ta
ITpomexxyTouHas
aTTecTauus:

- DK3aMeH

2 HOKa3aTeJII/I, KPUTEPHUH U HIKAJA OHCHUBAHUA UHINKATOPOB NO0CTUKEHUS KOMIIeTeH il

NI-5. OIIK-4. AHanu3upyeT yCTaHOBUBIIHUECS PEXKUMBI pabOThl TPAaHC(HOPMATOPOB H BpaIlia-
FOIUXCSI DJICKTPUUECKUX MAITUH Pa3IUYHBIX TUIIOB, UCIIOJIb3YeT 3HAHUE HX PEKUMOB paOOTHI U Xa-

PaKTEpUCTUK
Iloxa3aTenn Kputepum u mikajna oueHUBAHNUSA Pe3yJIbTATOB 00yYeHHs M0 AUCHHUIJIMHE
OLlCHUBAHHUS . .
Henocrarounbrii JocTaTouHblii ypo- N N
(¢popmupye- OBEHE BeH: CpenHuii ypoBeHb BrICOKHUI YPOBEHB
mbie 3YH) yp

1 2 3 4 5

51.0.18-3.1 oOyuJarommiicst He oOyuaronuiicst c1abo | o0ydJaroImuics ¢ He- | 00yYaroIIuiics C Tpe-
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3HaeT YCTaHOBHUBIIIN-
€csl peKUMBI PaOOTHI
TpaHc(opMaTopoB u
BPAIIAIOMINXCS
ANEKTPUIECKUX Ma-
IIMH Pa3TUIHBIX
THUIIOB, UCTIOJIB3YET
3HaHUE UX PEKUMOB
paboTHI U XapakTe-
PHUCTHUK

3HaeT YCTaHOBHUBIIIN-
€Csl peKUMBI PaOOTHI
TpaHc(opMaTopoB u
BPALIAIOMINXCS
AIIEKTPUIECKUX Ma-
IIMH Pa3TUIHBIX
THUIIOB, UCTIOJIB3YET
3HAaHUE UX PEKUMOB
paboTHI U XapakTe-
PHUCTHUK

3HAYUTEIILHBIMU
OLIMOKaMH U OTAENb-
HBIMHU TIpOOeNaMu
3HaeT yCTAHOBUBILIK-
€csl peXXUMbI PadOThI
TpaHcpopmMaTopoB u
BpAIIAOIIUXCSI
JIEKTPUYECKUX Ma-
LIWH Pa3JIMIHbIX
TUIIOB, UCIIOJIB3YET
3HAHUE UX PEKUMOB
paboThI U XapakTe-
PHUCTHK

OyeMoii CTETICHBIO
MOJTHOTBI ¥ TOYHOCTH
3HAeT yCTAaHOBUBIIIU-
ecst peKUMBI PaOOTHI
TpaHchopMaTopoB U

BpALLIAIOLIUXCA

AJIEKTPUYECKUX Ma-

IIUH Pa3JIMYHbIX
TUTIOB, UCIIOJIB3YET
3HAHUE UX PEKUMOB
paboTHI U XapakTe-

PHUCTHUK

oOyJaromuiicst He

oOyuaromuiics ci1abo

oOyJarommiics ¢ He-

oOydatoruiics ymeeT

yMeeT aHAJIM3UPO- | yMeeT aHAIM3UPO- | 3HAYUTEIBHBIMU 3a- aHAIM3UPOBATh
BaTh YCTaHOBUB- BaTh YCTAHOBUB- TPYAHEHUAMH YMECT |  yCTAaHOBUBIIIHUECS
IIAECA PEKUMBI LIAECA PEKUMBI aHaJIM3MpOBATH PEXUMBI pabOThI
pabotsl Tpancdop- | pabotel TpaHcop- | YCTAHOBUBIIMECS | tpaHchopMaTOpoB
MAaTOpPOB Y Bpalla- | MaTOpPOB M Bpalla- PeXUMBL pabOTHI Y BPaIaroIIXCsl
51.0.18-y1 | OWMXCS BJIEKTPH- | FOIIMXCS SIEKTPH- TpaHC(OPMATOpOB JJIEKTPUYECKUX
YECKUX MAalInH YECKUX MalluH U BpallalONXCA | MamuH pa3indHbIX
Pa3INYHBIX TUIIOB, | PA3JIUYHBIX TUIIOB, SJICKTPUICCKUX TUIIOB, UCIIOIB3YET
HCIIOJIB3YET 3HAHUE | UCIIOJIB3YET 3HaHue | MAallMH PasjJH4iHbIX |  3gaHWe UX PEKHU-
UX PeKUMOB pabo- | UX PEKUMOB pado- | THUIOB, UCIIOJIB3YET | MOB pabOTHI U Xa-
TBI U XapaKTepu- TBI ¥ XapaKTepu- 3HaHHUC HX PCKHU- PaKTEPUCTHK
CTUK CTUK MOB pabOTHI U Xa-
PaKTEpUCTUK
oOyyaromuiics He | oOydarouiics cnabo | oOywaromuiics ¢ He- | OOydJaroLMiics CBO-
BJIaJIeeT YCTaHO- BJIajIeeT YCTaHO- OOJIBIIMMU 3aTPY/I- 00IHO BiIaEeT
BUBIIUMHUCS PCKHM- | BUBIIHUMHUCS PCKU- HCHUAMU BIIAZICCT YCTaHOBUBIIUMUCSA
MaMu paboTsI MaMu paboTsI YCTaHOBUBIIMMHUCA | peXKMMaMH PabOThI
TpaHcdopMaTopoB | TpaHc(opMaTopoB | PEKUMaMu paboThl | TpaHCh)OpPMATOpOB
Y BPALLIAIOLIUXCA Y BPALLAIOLIUXCA TpaHC(OPMaTOpOB Y Bpalaromuxcs
51.0.18-H.1 AIIEKTPHYECKUX AIEKTPHUECKUX 1 BpAILAIOLINXCS IEKTPUUECKUX
MaIlliH Pa3JIUYHbIX | MAllWH Pa3IMYHBIX SJICKTPUICCKUX MallluH Pa3InYHbIX

THUIIOB, UCIIOJIb3YET
3HAHUE UX PEXKHU-
MOB pabOTHI U Xa-

PaKTEPUCTUK

THUIIOB, UCIIOJIb3YET
3HAHUE UX PEXKHU-
MOB pabOThI U Xa-

PaKTEPUCTUK

MaIllMH Pa3INYHbIX
TUIIOB, UCIIOJIb3YET
3HAHUE UX PEXKHU-
MOB pabOThI U Xa-
PaKTEPUCTUK

THUIIOB, UCIIOJIb3YET
3HAHUE UX PEXKHU-
MOB pabOTHI U Xa-

PaKTEPUCTUK

NJ-6. OIIK-4. [IpumensieT 3HaHUs QYHKIMNA U OCHOBHBIX XapaKTEPUCTHK dJEKTPUUECKUX U
JJIEKTPOHHBIX allapaToB

Iloxa3aTesmn Kputepun u mkana oueHHBAHHUSA Pe3yJIbTATOB 00yYeHHs M0 AUCHHUILIMHE
OlleHUBAHUSA . .
Henocratounsiii JocTaTouHblii ypo- . .
(popmupye- CpenHuii ypoBeHb BrICOKHUI YPOBEHB
YPOBEHb BEHb
mbie 3YH)
1 2 3 4 5
obOydJaromuiics He obOydJaroruiics ciabo | oOydJaroImiAcs ¢ He- 0o0yJarouuics ¢
51.0.18-3.2 3HaeT QYHKINH U 3HaeT QYHKINH U 3HAYUTEITbHBIMU TpeOyemoii crere-

OCHOBHBIE XapaK-

OCHOBHBIE XapaK-

OIIMOKaMHU U OT-
JIeTBHBIMU Tpo0ea-

HBIO MIOJIHOTHI U TOY-
HOCTH 3HaeT (PYHK-
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TEPUCTHUKU DJICK-
TPUUCCKHUX U IJICK-
TPOHHBLIX allliapa-
TOB

TEPUCTHUKU IJICK-
TPUUCCKHUX U IJICK-
TPOHHBLIX allliapa-

TOB

Mu 3HaeT (PYHKIIHH
Y OCHOBHBIE XapaK-
TEPUCTHKH JJICK-
TPUYECKHUX U DJICK-
TPOHHBIX ammapa-
TOB

IIUY 1 OCHOBHBIE
XapaKTepUCTUKU
JNEKTPUYECKUX H
AJIEKTPOHHBIX all-
11apaToB

b1.0.18-V.2

oOyJaromuiics He
yMeeT aHAJIU3UPO-
BaTh (PYHKIUU U
OCHOBHBIE XapaK-
TEPUCTUKH DJIEK-
TPUYECKUX U DJICK-
TPOHHBIX ammnapa-
TOB

oOyuaromuiics ciaabo
yMeeT aHaJIU3Upo-
BaTh (PYHKIIUHU U
OCHOBHBIE XapaK-
TEPUCTUKH DJICK-

TPUYECKUX U DJICK-
TPOHHBIX ammnapa-

TOB

00yJarouuiics ¢ He-
3HAYUTEILHBIMH 3a-
TPYJHEHHSIMH yMEET
aHaJIM3UPOBATh
(yHKIUU ¥ OCHOB-
HBIE XapaKTepu-
CTUKH dJIEKTpUYe-
CKHMX M DJICKTPOH-
HBIX aNmnaparoB

oOyyaromuiics ymeeT
aHAJIM3UPOBATh
(GYHKIIMA U OCHOB-
HbIE XapaKTepu-
CTHKH DJIEKTpUYE-
CKHX U 3JIEKTPOH-
HBIX aNmnapaToB

b1.0.18-H.2

oOyJaromuiics He
BJIajieeT METOJIaMH
aHayn3a pyHKUUN
Y OCHOBHBIX Xa-
PaKTEPUCTHUK HJICK-
TPUYECKUX U DJIEK-
TPOHHBIX ammnapa-
TOB

oOyuaromuiics ciaabo
BJIajieeT METOJIaMH
aHayn3a pyHKUMN
1 OCHOBHBIX Xa-
PaKTEPUCTHUK JIEK-
TPUUYECKUX U DIICK-
TPOHHBIX ammnapa-
TOB

00yJarouuiics ¢ He-
OONBIINMU 3aTPY/I-
HECHUSIMH BIIaJICeT
METO/IaMH aHaJIn3a
(GyHKINN 1 OCHOB-
HBIX XapaKTepu-
CTHUK dJICKTpUYe-
CKHX U 3JIEKTPOH-
HBIX aIllapaToB

o0yJarouiics cBo-
00HO BiazeeT Me-
TOJaMH aHaIU3a
(GyHKIUI 1 OCHOB-
HBIX XapaKTepH-
CTHUK DJIEKTpUYE-
CKHUX M DJICKTPOH-
HBIX anmapaToB

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA W (MJIH) MHbIE MATEPHAJIbI, He0OX0AUMBbIE ISl OLEHKHU 3HAa-
HUil, YMEHU M HABBIKOB U (MJIM) ONBITA eATEJbHOCTH, XapaKTepU3yIIHMX ¢()OPMHUPOBAHHOCTH
KOMIIETeHIMI B Npouecce 0CBOCHUS AUCHHUILINHBI

TumnoBsie KOHTPOJIBHBIC 3aJlaHUd U MAaTCpUallbl, HGO6XOI[I/IMLIC JJIs1 OOCHKH 3HaHI/II71, YMeHI/Iﬁ 151

HAaBBIKOB, COACPKATCA B y‘I€6HO-MeTOHI/I'-I€CKI/Ix pa3pa60TKax, MMPUBCACHHBIX HUKEC:

1. Meroandeckoe mocoOue MJiE CaMOCTOSITEIBHOTO W3y4YeHUs AUCIUIUIMHBI "DIEKTPUUYECKUE
MaluHbl" [DNEeKTPOHHBIN pecypc]: Ui CTYyIeHTOB 3a04HOM (pOpMbI O0YUEHHUs 110 HANPABJICHUIO MO/~
rotoBku 13.03.02 DnexTposHepreTrka u dekTporexHuka. [Ipoduns: DnexktpocHadxenue / coct.: P.
B. banun, 1. B. HoBuk; IOxHo-Ypansckuit AY, UHcTUTYyT arponkeHepuu. - YenssOunck: FOxHo-
VYpanbckuit ['[AY, MammHbl TOCTOSHHOTO TOKa M TpaHchopmaropsl. - 2018. - 59 c¢. Pexxum nmocryma:
http:// nb.sursau.ru:8080/webdocs/emash/63.pdf.

2. Meroanueckoe MOCOOUE ISl CaMOCTOSITEIIBHOTO HM3Y4YSHHS TUCITUIUIMHBI "DJIeKTpUYSCKUe
MaluHbl" [DNEeKTPOHHBIN pecypc]: Ui CTYyIeHTOB 3a04HOM (pOpMbI O0YUEHHUs 110 HANPABJICHUIO MO/~
rotoBku 13.03.02 DnexTposHepreTrka u dekTporexHuka. [Ipoduns: DnexktpocHadxenue / coct.: P.
B. banun, 1. B. HoBuk; IOxHo-Ypansckuit AY, UHcTUTYyT arponkeHepuu. - YenssOunck: FOxHo-
VYpansckuit 'AY, CunxponHbsie 3mekrpudeckue Mammubl. - 2018. - 48 ¢. Pexxum moctyna: http://
nb.sursau.ru:8080/webdocs/emash/64.pdf.

3. Meroanyeckue ykazaHus K J1a00OpaToOpHBIM paboTaM Mo JUCHHIUIHHE "DIIEKTPUYECKIE MaIln-
HBI" [DNEeKTPOHHBIN pecypc]: Ul CTYAEHTOB 3a04HOU (OpMBbI 00yUEHHs IO HANpPaBJIEHUIO MOJTOTOB-
ku 13.03.02 DnekTposHepreTruka u aekTpoTexHuka. [Ipodpuns: DnexrtpocHadxenue / coct.: P. B. ba-
nuH, U. B. HoBuk; IOxuno-Ypansckuit 'AY, Uuctutyr arpounxenepuu. - Yemsabunck: FOxHo-
VYpaneckuit 'AY, Yacte 1. MammHbI TOCTOSITHHOTO TOKa H TpaHchopmaropsl. - 2018. - 44 c. Pexum
nocryma: http:// nb.sursau.ru:8080/webdocs/emash/61.pdf.

4. Meronuueckue yka3zaHus K JJabopaTOpHBIM paboTam Mo JUCIHUILIMHE "DJIEeKTpUYeCKUue Malliu-
HBI" [DNEeKTPOHHBIN pecypc]: Ui CTYAEHTOB 3a04HOU (OpMBbI 00yUEHHs IO HANpPaBJIEHUIO MOJTOTOB-
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ku 13.03.02 DnexkrposHepreTuka u nnekrporexHuka. Ipoduns: Dnexrpocnadxkenue / coct.: P. B. ba-
nuH, W. B. HoBuk; IOxHO-Ypansckuit 'AY, UacTHTYT arpoummkenepuu. - YemsOunck: FOxHo-
VYpansckuit 'AY, Yacte 2. Mammubel nepemenHoro toka. - 2018. - 47 c. Pexxum nmocryna: http://
nb.sursau.ru:8080/webdocs/emash/62.pdf.

5. Meroanueckue yka3zaHusl K BBIIIOJIHEHHUIO KOHTPOJIBHBIX Pa0OT M0 JUCHUILIMHE "DIeKTpuye-
CKHME MaIuHbl" [DJIEKTPOHHBIN pecypc|: IS CTyACHTOB 3a09HOM (hOpPMBI OOYUEHHS 110 HAMPABICHUIO
noarotoBku 13.03.02 DnexTposHepreTrKa U 3MeKTpoTexHuka. [Ipoduns: DnekrpocHad)keHne / CoCT.:
P. B. banun, W. B. HoBuk; FOxno-Ypanbckuit ['AY, UuacTuTyT arponnxeHepun. - Yensounck: FOx-
Ho-Ypanbckuii ['AY, 2018. - 26 ¢. Pexxum goctymna: http:// nb.sursau.ru:8080/webdocs/emash/60.pdf.

4 MeToauyeckne MaTepHaJIbl, ONpelessolue NPouea1ypbl OlleHUBAHUS 3HAHUI, YMEHUHH,
HABBIKOB M (WJIH) ONBITA IEATEJIbHOCTH, XaPAKTEePU3YHIIHUX CPOPMUPOBAHHOCTH KOMIIETEH NI

B nanHOM paspene METOAMYECKHE MaTEpUallbl, ONPENEISIONIME MPOLEAYPbl OLICHUBAHUSA 3HA-
HUH, YMEHUH, HABBIKOB, XapaKTEPHU3YIOMIUX 0a30BbIi 3Tanm (GOPMHUPOBAHUS KOMIIETCHIIMNA MO JTUCIIH-
IUTMHE «DJIEKTPUYECKUE MAIIUHBDY, IIPUBEIECHBI IPUMEHUTENIBHO K Ka)KIOMY U3 MCIIOJIb3yEMbIX BUIOB
TEKYIIETr0 KOHTPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

4.1 OueHo4HbIe cpeCTBa IS IPOBeIeHUs TEKYLIero KOHTPOJIfA YCIeBaeMOCTH
4.1.1 OTBeT HA IPAKTHYECKOM 3aHITHH
OTBeT Ha NPAaKTUYECKOM 3aHSATUHU UCIOJB3YETCS JJIsl OLIEHKH Ka4eCTBa OCBOCHUS 00y4YaroIMCs
OCHOBHOH NpodeccnoHaIbHON 00pa30BaTeNbHON IPOrpaMMBbl IO OTEIBHBIM BOIIPOCAM U TeMaM JIHC-

IUIUTMHBL. TeMbl U TUTaHBI 3aHATHI 3apaHee cooOmarTcest o0ydaromumcs. OTBET OIICHUBAETCS OICH-
KOH «OTJIIMYHO», «XOPOLIO», «yJ0BIETBOPUTEIBLHO» UIIH «HEYI0BIETBOPUTEIHLHOY.

OueHovHbIE CPEICTBA
TunoBble KOHTPOJIbHbIE 321aHNUs U (MJIU) UHbIE MATEPHAJIBI,
Ne Heo0XoauMBble 1Jis1 OLeHKH 3HAHWI, YMEeHUil, HABBIKOB 1
(WIN) ONBITA AeSITeJIbHOCTH, XapaKTepU3ymmux cgopmMmupo-
BAHHOCTb KOMNETEHIMi B MpoIecce 0CBOEHUsT TUCIIUNINHbBI

Koa u HauMeHOBaHMe HHANKA-
TOpa KOMIEeTEeHIINH

1 2 3

N-5. OIIK-4
[Ipumensier 3HaHUs GYHKIUHA 1
OCHOBHBIX XapaKTEPUCTHUK HIIEK-

OrmpeienuTh EKTPOMarHUTHYIO MOIIHOCTD JIBUTATeNs TI0CTO- TPUUYECKUX U TEKTPOHHBIX aIllla-
SHHOTO TOKa KBT, eciu Tok sikops |, = 10 A, uncio nmpoBoJHUKOB paToB

1 oomorkw sikopst N = 180 mt., marauTHbIH oTok O = 0,07 BO, NJ1-56 OIIK-4
qacToTa BpameHus N = 1500 06/mun. O6MOTKa SIKOps IpOCcTas AHaJIM3UPYET YCTAHOBUBLIMECS
TeTyeBas, UPHUHA METKU PaBHA IIMPHHE KOJJIEKTOPHOM MIaCTH- | peskMMbl paboThl TpaHC(HOpMAaTo-
HBI. POB U BpaIalOLIUXCA dIEKTpUye-

CKHMX MAIIVH Pa3JIMYHBIX THIIOB,
UCIIOJIb3YET 3HAHUE UX PEKIMOB
pabOTHI U XapaKTEPUCTHUK

Kpurepun oneHku oTBeTa JOBOIATCS 10 CBEACHHUS OOydaromuxcs B Hadaje 3aHsATud. OreHka
00BSBISETCS 00YUAIOMIEMYCsl HETIOCPEICTBEHHO MOCIE OTBETA.

lkana Kputepun ouennBanus
1 2
Ouetika 5 - 00y4aroOLIMIACS TTOJIHO YCBOMJI YUeOHBI MaTepuat;
(oTimHHO) - TIPOSIBIISIET HABBIKM aHAN3a, 0000IIEHNsI, KPUTHIECKOTO OCMBICIICHHSI H BOC-

IIPUATUA I/IH(i)OpMaIII/H/I, HaBBbIKH OIIMCAaHHsA OCHOBHBIX (1)I/ISI/ILIGCKI/IX 3aKOHOB,
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SIBJICHUM U MIPOLIECCOB;

- MarepHua M3JI0KEeH IPaMOTHO, B ONPEICICHHONW JJOTHICCKOM IMTOCIIEIOBATEIIb-
HOCTH, TOYHO UCIIOJB3YETCSI TEPMUHOIIOTHSI,

- TIOKa3aHO YMEHHE WJLIIOCTPUPOBATH TEOPETHUUCCKUE TMOJIOKECHUS KOHKPETHBI-
MU IIPUMEPAMU, TIPUMEHSTH X B HOBOW CUTYAIIHH;

- IPOIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a1a9H;

- MOT'YT OBITh JIOITYIIEHBI OJTHA—][BE HETOYHOCTH IPU OCBEIICHUN BTOPOCTEIICH-
HBIX BOITPOCOB.

Onenka 4
(xoporo)

OTBET YAOBJIETBOPACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLICHKY «5», HO IIpHU 3TOM
HMECT MECCTO OOWH M3 HCJOCTATKOB:

- B YCBOCHUHA y‘-IC6HOFO Marepuraia JOMYyIICHbL HeOOobIINE npoGenH, HC HUCKa-
3UBIIHE COACPIKAHNUE OTBETA,

- B pCHICHUH 3aJ1a9 JOITYIICHbI HE3HAYUTCIIbHBIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- HEMOJIHO WJIM HEMOCJIE0BATEILHO PACKPBITO CONEp KaHNe MaTepualia, HO I0-
Ka3aHO 00lllee MOHMMAaHUE BONPOCAa M MPOISMOHCTPUPOBAHBI YMEHHUS, JTOCTa-
TOYHBIE JIJIS TaJIbHEHIIIETO yCBOSHUS MaTepraa,

- IMEJTUCh 3aTPYTHEHHS WM JOMYIIEHBI OMTNOKY B OTPEIETICHIH TTOHATHIH, HC-
MOJIb30BAaHUH TEPMHHOJIOTUH, ONMCAHUH (PU3NICCKUX 3aKOHOB, SBJICHHUH U MPO-
[IECCOB, PEIICHUH 3aj1ad, HCIIPABICHHBIE TTOCIIE HECKOIBKUX HABOSIINX BOIIPO-
COB;

- HEIOJIHOE 3HAHUE TEOPETUYCCKOTO MaTepralia; 00yJaroIuics HE MOXKET IPH-
MEHUTbH TEOPUIO B HOBOW CUTYaIUH.

Onenka 2
(HEYIOBIIETBOPUTEIHHO)

- HE PacKpBITO OCHOBHOE COZIEp)KaHUE yIeOHOro MaTepuara;

- oOHapy)KeHO HE3HaHWe WM HETIOHWMaHWe OOoJNbInel win Hamboee BaKHON
YacTH yueOHOTO MaTepuaa;

- JIOIyIIEHBI OMIMOKY B ONPEAEICHUH MOHATHH, IPH MCIOIB30BaHIN TEPMHHO-
JIOTUH, B ONIMCAaHUU (PU3HIECKUX 3aKOHOB, SBIICHHUH M MPOIECCOB, PEIICHUH 3a-
Ja4, KOTOPbIC HEC UCITPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB.

4.1.2 Otuer no JadopaTtopHoii padorte

OtyeT 1o J1abopaTopHOM paboTe UCIIONIB3YETCs JIJIsl OLIEHKH KaueCcTBa OCBOCHUSI O0YYAIOIIMMCS

OCHOBHOI TpoeccHoHaIbHOM 00pa30BaTeNbHONW MPOTpaMMbl MO OTAETBHBIM TeMaM JAMCIUILTHHBL.
Conepsxanue u GopMa oT4yeTa 1o Jad0opaTOPHBIM paboTaM MPUBOJATCA B METOJUYECKUX YKA3aHUAX K
naboparopubiM pabotam. CopepxaHue OTYeTa U KPUTEPHH OLIEHKH OTYeTa JOBOASTCS 1O CBEACHUS
0o0ydJaronuxcs B HavyaJie 3aHsITHI.

OueHoYHBIE CpeAcTBA

Koa u HanMeHOBaHHE

Ne . HHIMKATOPa KOMIIe-
Oruer o 1adopaTopHoii padore
TeHIHH
1 2 3
nJ-5. OIIK-4
1. Kak ycTpoeH reHepaTop HOCTOSHHOTO TOKa M KaKOB IMPUHIIMII €0 pado-
b1 IIpumensier 3HaHus
) (hyHKIMI 1 OCHOBHBIX
2. Kak nmpomapkupoBaTh BBIBOABI OOMOTOK reHeparopa?
XapaKTEepPUCTUK JJIEK-
3. Kak mpoBOAAT ONBIT P CHATUH XapaKTEPUCTHKH XOJIOCTOrO Xoaa? THHYECKIX 1 SICK
4. Yro Ha3bIBAaETCS BHEIIHEH U PETYIUPOBOYHON XapaKTEPUCTUKAMU Te- P
Hepatopa? TPOHHBIX aNNapaToB
: o 0 na-6. OIIK-4
5. Uro Ha3pIBaeTCs peaKIuei SKOpsi U KaKOBbI €€ BUIBI
1 AHanu3upyeT ycTaHo-

6. Kakue nmpuurHbl BRI3BIBAIOT CHIXKEHUE HAIPSLKEHUS TeHepaTopa npu
YBEITUYCHUH HATPY3KHU?

7. Kak BausieT Ha XapakTEpUCTHKU IT'€HEpaTopa MOJIOKEHHE IETOK Ha
KOJUIEKTOpE

OTHOCUTEJILHO T€OMETPUUYECKON HelTpamu?

8. [Touemy HEOOXOIMMO YBEIIMYUBATH TOK BO30YKICHUS TIPH MTOTYICHIH
PEryJIUPOBOYHON XapaKTEPUCTUKU?

BUBIINECS PEKUMBI
pabotsl TpaHcopma-
TOPOB U BPAIAOIIUXCS
ANEKTPUYECKUX MAIINH
Pa3IMYHBIX THIIOB, UC-
NOJIb3YeT 3HAHUE X
peXUMOB PadOTHI U
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| XaPAKTCPUCTHUK

OT4eT OLEHMBAETCS MO YCMOTPEHUIO IMPENOAABATENS OLICHKOM «OTIIMYHO», «XOPOLIO», «yIO-
BJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO)» WIIM OLIEHKON «3a4T€HO», «HE 3auTeHo». OlLeHKa «3auTe-
HO» CTaBUTCS oOywaromumcsi ypoBeHb 3YH, KOTOPBIX COOTBETCTBYET KPHUTEPHSM, YCTAHOBICHHBIM
JUISL TIOJIOKUTENBHBIX OICHOK («OTJIIMYHO», «XOPOIIO0Y», «YIOBICTBOPUTEIBHOY). OeHKa 00BIBIAETCS
oOyuarolemMycs HelOCPeICTBEHHO MOCIIe CIayl OTYeTa.

Hlxanga

Kputepun onennBanus

1

2

O11eHKa «3aYTEHO»

- U3JIOKEHUE MaTepuasa JOTHIHO, TPaMOTHO;

- cBOOOTHOE BJIaJICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATH CBOM CYXIEHHS NPH OTBETe Ha KOH-
TPOJBbHBIC BOIIPOCHI;

- YMEHHE ONUCHIBATh (PU3NYECKHE 3aKOHBI, SIBICHHS M POLIECCHI;

- YMEHHUE MIPOBOIUTD U OLIEHUBATH PE3yIbTATHl H3MEPEHUIA;

- CIIOCOOHOCTH pelIaTh WHKEHEPHBIE 3a/1a4M (IOMYCKAeTCsl HAIMYHME Mallo3Ha-
YHUTENBHBIX OMMOOK WM HEIOCTATOYHO ITOJHOE PACKPHITHE COJCpIKAaHHE BO-
Ipoca WM MOTPEIIHOCTh HEMPUHIUITHAIBHOTO XapaKkTepa B OTBETE Ha BOIIPO-
CBI).

O1leHKA «HE 3aUTEHOY

- OTCYTCTBHE HEOOXOJMMBIX TCOPETUYCCKUX 3HAHWH; JOMYIICHBI OIIUOKU B
OTIpeieTICHUH TTOHITHIA W OTMCAaHUM (PU3NYECKUX 3aKOHOB, SIBJICHUU W MPOIIEC-
COB, MCKa)XX€H WX CMBICI, HE PEIIeHBI 3a/1a4¥, HETPABIILHO OIEHUBAIOTCS pe-
3yJbTaThl U3MEPEHUI;
- HEe3HAHNE OCHOBHOTO MaTepuaia y4eOHOH MporpaMMbl, TOIYCKAIOTCS TPyObie
OILINOKHU B U3JIOKEHUU.

OueHka 5
(oTnyHO)

- 00yYaroIIMIACs MOTHO YCBOWII YUeOHBIN MaTepua,

- TIPOSIBJISIET HABBIKW aHANN3a, 00OOIICHNs, KPUTUIECKOTO OCMBICIICHHSI H BOC-
npusATAsS WHOOPMAIIMH, HABBIKA OMNHCAHUS OCHOBHBIX (DH3MUYECKHX 3aKOHOB,
SIBJIEHUW U MPOLIECCOB;

- MaTepuaj U3JIOKEH IPaMOTHO, B ONPEACIICHHON JIOTHYECKOHN MOCIIE0BaTENb-
HOCTH, TOYHO UCIOJIB3YETCS] TEPMUHOJIOT U,

- IOKa3aHO YMEHUE UIUTIOCTPUPOBATh TEOPETUUECKUE TOJOKEHUSI KOHKPETHBIMU
IPUMEPAMHU, IPUMEHSATH UX B HOBOI CUTyaluH;

- IPOJEMOHCTPUPOBAHO YMEHHUE pELIaTh 3a1a4H;

- MOT'YT OBITH JIOMYIIEHBI OHA—/[B€ HETOYHOCTH TIPH OCBEIICHHH BTOPOCTETICH-
HBIX BOIIPOCOB.

Onenka 4
(xoporro)

OTBET YJOBJIETBOPSCT B OCHOBHOM TPeOOBAaHUSIM Ha OLIEHKY «5», HO TIPU 3TOM
MMEET MECTO OJJH U3 HEAOCTATKOB!

- B YCBOGHHMH Y4eOHOTO Marepuala JIOMyIIeHbl HeOobIie IpoOesbl, He UCKa-
3MBILUE COIEPIKaHUE OTBETA;

- B PELICHUH 3a]a4 JOIyIIeHbl He3HAYUTEIbHbIE HETOYHOCTH.

Orenka 3
(YIOBIETBOPUTEIHHO)

- HEMOJHO WJIM HEMOCIEN0BATEIbHO PACKPBITO COAEPkKAHUE MaTepuaa, HO Io-
Ka3aHo o0Ilee MOHMMaHHE BOMpOCca U MPOAEMOHCTPHUPOBAHBI YMEHUS, JOCTa-
TOYHBIE /715 JaJIbHEHIIIEr0 yCBOEHUS MaTepuraa;

- IMEJIMCh 3aTPYJHEHUS WK JIOMYIIEHBI OIIMOKK B ONpEeNICHUN TTOHATHI, HC-
MOJIb30BAaHUH TEPMHUHOJIOTHH, OTIMCAHNN (PH3UYECKHIX 3aKOHOB, SIBIIEHUH U MPO-
[IECCOB, PEIICHNH 3a/1a4, UCTIPaBJICHHBIE TIO0CIIE HECKOIBKUX HABOISAIINX BOIPO-
COB;

- HETIOJIHOE 3HaHUE TEOPETHUYECKOTO MaTepuaia; 00y4atouIuicsi He MOXET MpH-
MEHHUTh TEOPHIO B HOBOM CHUTYaIHH.

Onenka 2
(HeyOBIETBOPHUTEIHHO)

- HE PaCKpPBITO OCHOBHOE COZIEpKaHUE y4eOHOro MaTepuara;

- o0Hapy)XeHO HE3HaHWE WM HeloHMMaHue Oomnblueil nin Hauboiee BaKHON
4yacTH y4eOHOTo MaTepuaa;

- JOITYIICHBI OLINOKHU B OIPEACICHNU HOHSITI/Iﬁ, ITIpU MCIOJb30BAHUN TEPMUHO-
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JIOTHH, B OIIMCAaHUU (bHBI/I‘lCCKI/IX 3aKOHOB, SIBJICHUH U mponucccoB, pCUICHUU 3a-
Jla4, KOTOPbIC HE UCITPABJICHBI ITOCJIC HCCKOJIBKMX HABOAANINX BOITPOCOB.

4.1.3 TectupoBanue

TectupoBaHue HCTONB3YETCS Ul OLEHKHA KauyecTBa OCBOEHUSI 0OydYarolUMCSi OCHOBHOI Mpo-
(beccronanbHON 00pa30BaTEIbHON MPOTPAMMBI MO OTIACIBHBIM TeMaM WIIM Pa3/ielaM JAUCIUTUIAHBI.
Tect mpexncraBnsger coOOi KOMILJIEKC CTaHIAPTU3MPOBAHHBIX 3aJaHHM, MO3BOJSIOLUIUI YIIPOCTUTH
Iporelypy U3MEpeHus 3HaHUK ¥ yMeHUH oOydaromuxcs. OOyJyaromuMcs: BBIAAIOTCS TECTOBBIE 3a/1a-
HUS ¢ (POPMYIUPOBKOI BONPOCOB U MPEATI0KEHUEM BBIOPATh OAMH MPABUIBHBIA OTBET U3 HECKOJIBKHX
BapUaHTOB OTBETOB.

OueHo4YHbIE CPECTBA Koa u HaumeHoBaHue
Ne HHIUKATOPA KOMIIe-
TecTupoBanue
TEeHIUH
1 2 3

1. BeiGepeTe yCTpOICTBO, KOTOPOE CIIYKHT ISl IPEOOPa30BaHUs AIEKTPH-
YeCKOH SHEPTUH B MEXaHUYECKYIO:
a) Tpa"chopmarop;
0) reHeparop;
B) 2J1eKTPOJABUTATE/Ib,
r) pene.
2. BriGepete ycTpoICTBO, KOTOPOE CIYKHT IJISI TPeoOpa3oBaHMUs MeXaHUYIe-
CKOW HEPTUH B AIIEKTPUUECKYIO:
a) DJIEKTPOIBUTATEb;
0) TypOuHa;
B) TpaHcdopMmaTop;
r) reHeparop. WJ1-6.0TIK-4
3. Bribepere ycTpoiCTBO, KOTOPOE CIYKUT AJISl IPeoOpa3oBaHuUs DIEKTPO- )
pete yerp ’ p Y ! beobp p IIpumensier 3HaHus
SHEPTUHU OAHOTO HAMPSDKEHHS B DJICKTPOIHEPTHIO APYTOro HANPSKEHHUS: .
i (yHKIUI 1 OCHOBHBIX
a) DJIEKTPOIBUTATEb;
, XapaKTePUCTHUK DJICK-
0) Tpancgopmarop; T
. PHUYECKHX H HJIEK-
B) KaTyIIKa HHAYKTUBHOCTH;
TPOHHBLIX aIlrapaToB
T') TeHepaTop. VJT-5.0TTK-4
4. Eciu W1 — yncno BUTKOB MEpBUYHOW 0OMOTKH, a W2 — YHCIIO BUTKOB ’
. . AHanu3upyer ycTaHo-
BTOPUYHON OOMOTKH, TO TpaHCHOPMATOP SIBJISETCS MOHMKAIOIINM, KOTIa:

1 a) W, > Wy, BUBIIHECS PEXUMBI
0) W1 < Wy; paboTel TpaHCchOpMa-
B) W1+ W, =0; TOPOB Y BpaIAIOIINX-
r) Wi =W,. CS DIEKTPUUIECKHUX

MaIllrH Pa3InIHbIX
THUIIOB, UCTIOJIB3YCT

5. Ecnmu W1 — 4ucio BUTKOB nepBUYHON 0OMOTKH, a W> — 4HCIIO BUTKOB
BTOPUYHON OOMOTKH, TO TpaHCHOPMATOP SIBIISIETCSI MOBBIMIAOIINM, KOT/Ia:

a) Wi > Wy; 3HAaHUE UX PEKUMOB
0) W1 < Wy; paboThI M XapaKTepH-
B) W1 + W, =0; CTHK

F) W1 = Wz.

6. YkaxuTe BO3MOXHOE YHCIO TPYI COCAMHEHHUs] 0OMOTOK TpaHchopma-

TOpAa:

a)3;

0) 5;

B) 10;

r) 12.

7. ACUHXPOHHBIN JBUTaTellb HA3bIBACTCS ACHHXPOHHBIM HM3-32 HECOBIAJIE-
HUS CKOPOCTEH BpaIleHS:

a) MAarduTHOI'O IOJIsA CTaTOpa U MAarHUTHOT'O IIOJIA POTOPA,

0) poTopa 1 €ro MarHUTHOTO TTOJIS;
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B) POTOPa U MATHUTHOTO MOJISA CTATOPA,;

T') cTaTopa U pOTopa.

8. Ecnn HoMuHanbHas 4acToTa BpPAlICHUs] aCHHXPOHHOTO IBUTATENS Nuow =
1420 06/MuH, TO 4aCTOTa BPALICHUSI MATHUTHOTO TOJISl COCTABIISICT:

a) 3000 o6/MuH;

6) 600 06/MuH;

B) 1500 00/mMuH;

r) 750 06/MuH.

9. MakcumaibHas 9acToTa BpamIeHHss MAarHUTHOTO TIIONSl ACHHXPOHHOTO
JBUraTessl IPH NpOMbIIUIeHHOH yactote 50 ' cocTaBmnsier:

a) 1000 06/MuH;

6) 6000 006/muH;

B) 1500 06/muH;

r) 3000 06/MuH.

10. /I co3maHus KPYyroBOTO BPAIIAIOIIErOCs MAarHUTHOTO TTOJISI B MAIlIWHE
MIEPEMEHHOr0 TOKa HEO0XOIUMO OOECNEYHUTh MPOCTPAHCTBEHHBIH CIBUT
MEXIYy OCSMH OOMOTOK (I€OMETPHYECKHX TpaxycoB) M (a3oBblid CIBUT
MEX1y TOKaMH OOMOTOK (2JIEKTPUYECKHX IPayCcoB):

a) Ha 180 reomeTpuyeckux rpaaycoB U 90 sNeKTpUIECKUX TPaayCOB;

0) Ha 90 reomeTpryeckuX rpagycoB u 120 3j1eKTpryecKHUX rPagycoB;

B) Ha 120 reomeTpuueckux rpaaycoB U 180 3leKTpuyecKuX rpaaycos;

r) Ha 120 reomeTprdeckux rpaaycoB U 120 3IeKTpHIecKruX rpaycoB.

ITo pe3ynbpTaram Tecta 00y4armEeMycsl BEICTABIISCTCS OIICHKA «OTIMYHOY, «XOPOILIOY», «YIOBIIE-
TBOPHUTEIHHO» UJIH «HEYIOBJICTBOPUTEIHLHO.

Kputepun olieHMBaHUs OTBETa OBOJATCS JI0 CBEJEHUS OOYYArOIIMXCs /0 Hadala TeCTUPOBa-
Husl. Pe3ynbraT TecTHpOBaHUs OOBSIBIISCTCS 00yJaIONIEMyCsi HEOCPEICTBEHHO TOCIIE €T0 CHAYH.

lxana KpuTtepun oneHnBaHus
(% npaBHJIbHBIX 0TBETOB)
1 2
Orenka S (OTJIMYHO) 80-100
Ornenka 4 (Xoporio) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Orenka 2 (HeyAOBIETBOPHUTEIHHO) meHee 50

TecToBble 3aaHMs, UCTIONB3YIOIIMECS ISl OLIEHKM KadecTBa JUCIMILIMHBI ¢ TIOMOIIbI0 HH(OP-
MalMOHHBIX TexHosoru, npusenaeHsl B PII[: «10. MHpopManimoHHble TEXHOJIOTUH, UCIIOIb3yEeMbIE
IIPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Mpoliecca Mo AUCHUILIMHE, BKIIOYas epedeHb MPOrpaMMHO-
ro obecredeHus: 1 UHGOPMAIIMOHHBIX CIIPaBOYHBIX cuctem» - MyTestXPRo 11.0 2.

4.1.4 KonTpoJsbHas padora

Kontponsnas padota (KP) siBisercss npoLyKToM, MOIy4aeMbIM B pe3yIbTaTe CaMOCTOSTEILHOIO
TUTAHUPOBAHUS M BBIMTOJNHEHHS Y4eOHBIX 3amad. KoHTponbHas paboTa MO3BONISIET OICHUTH 3HAHUS U
yMEHUS 00y4arolIMXcs, a TaK)Ke YpOBEHb C(HOPMUPOBAHHOCTH HABBIKOB pU paboTe ¢ yueOHOU JuTe-
paTypoi U APYruMH UCTOYHUKAMHU.

Kputepun onieHuBaHHsT KOHTPOJIBHOM pabOThI JOBOAATCS 10 CBEACHUS OOYYaIOLIMXCS B Hadaje
cemecTpa. OmeHKa OOBSBISAETCS O0YYaOIIEeMyCsl HETOCPEICTBEHHO IOCIE MPOBEPKH KOHTPOIHHOM
paboThI.
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IIpumepHasi TeMaTHKa KOHTPOJIbHBIX PadoT
4 cemecTp

1. Metoanueckue yka3zaHHs K BBIITOJHEHHIO KOHTPOJIBHBIX PadOT MO AUCUUIUINHE "DIeKTpHye-
CKHME MaIuHbl" [DJIEKTPOHHBIN pecypc|: IS CTyACHTOB 3a09HOM (hOpPMBI OOYUEHHS 110 HAMPABICHUIO
noarotoBku 13.03.02 DnexTposHepreTrKa U 3MeKTpoTexHuka. [Ipoduns: DnekrpocHad)keHne / CoCT.:
P. B. banun, W. B. HoBuk; FOxno-Ypanbckuit 'AY, UuacTuTyT arpounxenepun. - YensouHck: FOx-
Ho-Ypanbckuii ['AY, 2018. - 26 ¢. Pexxum gocrymna: http:// nb.sursau.ru:8080/webdocs/emash/60.pdf.

5 cemecTp

1. Metoanueckue yka3zaHHs K BBIIIOJHEHHIO KOHTPOJIBHBIX Pa0OT MO AUCUUIUINHE "DIIeKTpHye-
CKHME MaluHbl" [DJIEKTPOHHBIN pecypc|: A CTYACHTOB 3a09HOM (hOpPMBI OOYUEHHS 110 HAMPABICHUIO
noarotoBku 13.03.02 DnexTposHepreTrKa U dMeKTpoTexHuka. [Ipoduns: DnekrpocHad)keHne / cocCT.:
P. B. banun, 1. B. HoBuk; FOxno-Ypanbckuit 'AY, UuacTuTyT arpounxenepun. - Yensounck: FOx-

Ho-Ypanbckuii ['AY, 2018. - 26 ¢. Pexxum gocrymna: http:// nb.sursau.ru:8080/webdocs/emash/60.pdf.

Ilkana Kpurepun ouennBanus
1 2
Ouenka 5 Copepxannie KP monHocThIO cooTBeTcTBYET 3a1aHuio. KP comepxur
(oTHHO) JIOTUYHOE, TIOCIIEI0BaTENIbHOE U3JI0KEHNE MaTepHalia ¢ MpaBUIbHBIM
pelieHueM 3aaad
Conepxxanne KP monHocThi0 cooTBeTCTBYET 3ananuto. KP compepxut
Ouenka 4 JIOTUYHOE, MOCIEA0BATEIbHOE U3I0KEHHE MaTepualla ¢ MPaBUIbHBIM
(xopoio) pemeHueM 3anad. Mmerorcs onHa-aBe HECYIIECTBEHHBIE ONUIMOKU B
WCIOJIb30BAHUU €IMHUIl W3MEHEHHUs, B TOCTPOSHHBIX TrpaduKax,
CXEeMax M T.J.
Copepxannie KP yactuno He cooTBeTcTBYET 3afanuto. [Ipocmatpu-
BaeTCsl HEMOCIEA0BATEIbHOCTh U3JIOKEHUSI MaTepualla, IpeicTaBie-
Ouenka 3 Hbl HEJI0OCTaTOYHO OOOCHOBAaHHBIE TEOPETUYECKHE MOJO0XKEHHUs, HC-
(YAOBIETBOPUTENBHO) M0JIb30BAHHBIE MPH pelleHuu 3aaad. MiMeroTcs omunbKy B HCIONb30-
BAHUM €JIMHUI] U3MEHEHUs, B MOJYYEHHBIX PE3yJbTaTax, B MOCTPO-
€HHBIX rpauKax, cXxemax u T.1.
Copnepxanne KP yacTuuHO He cooTBeTCTBYET 3ananuto. [IpocmaTpu-
BAeTCsl HEMOCIEA0BATEIbHOCTh U3JIOKEHUSI MaTepualla, IpeicTaBie-
Ouenka 2 Hbl HEJ0OCTaTOYHO OOOCHOBAaHHBIE TEOPETUYECKHE MOJO0XKEHUs, HC-
(HEey1OBIETBOPUTENHHO) MOJIb30BAHHbIE TIpU pelIeHuH 3anad. VIMeroTcs CyliecTBEHHbIE
OIIMOKY B MCTOJB30BAaHUHM €IUHUI] U3MEHEHHsI, B TOIYUYEHHBIX pe-
3y/nbTaTax, B IOCTPOEHHBIX rpadukax, cxemax u T.J.

4.2 Hpoue)lypl,l H OLICHOYHBIC CpeaCTBA AJIS IIPOBCACHUA l'[pOMC)KyTO‘IHOﬁ aTreCcTalum

4.2.1 3a4ér ¢ OUeHKoM

3auéT ¢ OLEHKOH MO AUCHUIUIMHE «DJIEKTPUUYECKHE MAIIUHBD) Y4eOHBIM IUIAHOM I10 IIPOrpaMMe
OakanaBpraTa OYHOM U 3a0YHOM (POPMBI 00YUEHHUs HE MPETYCMOTPEH.

4.2.1 3auér

3auér Mo AMCUUIUIMHE «DJEKTPUYECKHE MAIIMHBD) y4eOHBIM IUIAHOM MO IporpamMme Oaka-
JaBpHaTa O4YHOM U 3a04HOM (OPMBI 00YUEHHUSI HE TPETYCMOTPEH.
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4.2.3 IK3ameH

Ok3aMeH siBisieTcs (JOpMON OLIEHKH KadecTBAa OCBOCHMs OOydaroIIMMCs OCHOBHOHM Ipodeccuo-
HAJIBHOW 00pa30BaTeIbHOM MPOrpaMMBbI MO paszenaM IUCHUILTHHEL. [0 pesynbraTaMm sk3ameHa o0y-
YAIOLIEMYCS] BBICTABIIAETCS OLICHKA «OTIUYHO», «XOPOIIO», «YAOBIETBOPUTEIBHO» WIIM «HEYAOBIIE-
TBOPUTEIHHO.

DK3aMeH 10 JUCLUIUIMHE IIPOBOAUTCS B COOTBETCTBUU C PACHUCAHUEM IPOMEXKYTOUHOU aTTe-
CTallMM, B KOTOPOM YKa3bIBaeTCs BPEMsI €r0 NPOBENEHNUS, HOMEDP ayAUTOPHH, MECTO ITPOBEIEHUS KOH-
Cy/lbTallui. YTBEP)KACHHOE paclucaHue pa3MellaeTcs Ha MHPOPMALMOHHBIX CTEHJAaX, a TAaKKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VYpoBeHb TpeOOBaHUH, I MPOMEKYTOUHOW aTTEeCTallMd OOYyYaroIMXCs YCTaHABIMBACTCS pa-
6ouell mporpaMMOi AUCIUIUINHBI U IOBOJUTCS IO CBEJCHUS 00YYaIOLINXCS B HAUAJIE CEMECTpa.

DOK3aMeHbl IPUHUMAIOTCS, KaK IpaBuio, jJekrtopamu. C paspelieHus 3aBeayroliero kadenpoi
Ha HK3aMEHE MOXKET IPUCYTCTBOBATH MPENOAaBaTeNb Kadeapbl, MPUBICUCHHBIN Ul TIOMOLIH B IIPHE-
Me 3K3aMeHa. B ciydae oTcyTcTBHS BEAyIIEro MperojaBaTelis SK3aMeH IPUHUMAETCsl IperoiaBare-
JieM, Ha3HAuEHHBIM PacTOpsDKEHHEM 3aBEAYIONIero Kadeapoii.

[IpucyrcTBUE Ha 3K3aMeHe NpenojaBarenel ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOLIETO PacHo-
PSDKEHUS peKTopa, MPOPeKTopa Mo ydeOHOW padoTe MITH TUPEKTOpa MHCTUTYTA HE JIOIYCKAeTCs.

OOyuaroniyecs: py sIBKE Ha 3K3aMeH 0053aHbl UIMETh NPU cede CTYACHUYECKHI OUIIeT, KOTOPBI
OHH IPENBABISAIOT IK3AMEHATOPY.

Jlnist mpoBeieHus SK3aMeHa BeyILUil IpenojaBaTeb HaKaHyHe MOoIy4aeT B IUPEKTOpaTe 3a4er-
HO-3K3aMEHAIIMOHHYIO BEJJOMOCTb, KOTOpasi BO3BPAIIAETCS B JUPEKTOPAT MOCIE OKOHYAHUS MEPOIIPH-
ATUSA B IeHb IPOBEJICHUS YK3aMeHa WM YTPOM CIIEAYIOIIEro JIHS.

DK3aMeHbI IPOBOJIATCS 1O OMiIeTaM B YCTHOM WJIM MIUCbMEHHOM BHJIE, JINOO B BUJIE TECTHPOBA-
HUs. DK3aMEHALlMOHHbIE OMJIEThI COCTABIIAIOTCS MO YCTAaHOBJIEHHOH (hopMe B COOTBETCTBUHU C yTBEp-
KIEHHBIMU Kadenpoi SK3aMEHAllMOHHBIMH BOIPOCAMH M YTBEP)KIAIOTCS 3aBEAyIOmUM Kadempoit
eXeroJHo. B Ouiere cogepkxutcs 2 TEOPETUUECKUX BOIPOCA.

DK3aMeHaTOPy MPEOCTABIACTCS PABO 3a/1aBaTh BOIPOCHI CBEpX OmieTa, a TAK)Ke TTOMUMO TE€O-
PETUYECKHX BOIMPOCOB JaBaTh JJIS PEIICHUS 3a/1a4M U MPUMEPHI, HE BBIXOJAIINE 32 PAMKU IpPOiIeH-
HOT0 MaTepHualla o u3y4aeMom AUCLIUILIINHE.

3HaHUs, YMEHHMS U HABBIKM OOYYAIOLIMXCS ONPENENAIOTCS OLIEHKAMHU «OTIMYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIIBHO»,  «HEYJIOBIETBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHHKKY 00y4aroIerocs B IeHb 3K3aMeHa.

[Ipu npoBeseHNH YCTHOTO 3K3aMeHa B ayJUTOPUHU HE JOJIKHO HAaXOIUThCs 0ojiee BOCBMH 00Y-
YaIOLIUXCs Ha OTHOTO MPEero/iaBaTess.

[Ipu mpoBeneHNN YCTHOTO 3K3aMeHa 00y4aroIuiicss BBIOUpPAeT 3K3aMEeHAI[MOHHBIN OMIIET B CITy-
YaiiHOM MOpPSAKE, 3aT€M Ha3bIBaeT (paMUIINIO, UMs, OTYECTBO M HOMEpP 3K3aMEHAIlMOHHOTO OUJIeTa.

Bo Bpems sk3ameHa oOyuaroluecss MOTYT IOJIb30BaThCS C Pa3pelIeHHUs] dK3aMeHaTopa Ipo-
rpaMMOM TUCHMITIIMHBI, CIIPAaBOYHON U HOPMATUBHOU JIUTEPATYpOM, APYrUMH NOCOOUSMH U T€XHUYE-
CKHMH CPEJICTBAMHU.

Bpemst moaroToBku oTBETa MpHU caue IK3aMeHa B YCTHOU (popMe JOKHO COCTaBIATh HE MEHEee
40 MuHYT (IO *kKeJlaHUIO0 00YYaIOIIErocs OTBET MOXKET OBbITh JOCPOUYHBIM). Bpemst oTBeTa — He Oonee
15 MunyT.

OOyyaromuiics, UCIIBITHIBAIOLINI 3aTPYAHEHHS TPU MOATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Ousery, IMeeT MPaBo Ha BHIOOpP BTOPOro OMUJIETa ¢ COOTBETCTBYIOLIMM MPOJICHHEM BPEMEHHU Ha IO/I-
rotoBKy. [Ipu okoHUaTeIbHOM OLIEHMBAHUU OTBETA OIIEHKA CHMIKAeTCs Ha oAuH Oa. Beinaya TpeThe-
ro Ousera He pa3periaeTcs.

Ecnm oOy4arommiicst SBUJICS Ha DK3aMeEH, U, B3SIB OMJIET, OTKA3aJICS OT MIPOXOKICHUSI aTTECTAIIH
B CBSI3M C HEMOJTOTOBJIEHHOCTBIO, TO B BEJOMOCTU €MY BBICTABIISIETCS] OLIEHKA «HEYIOBIETBOPUTEINb-
HOY.
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Hapymienne NUCHUIUIMHBI, CIUCBIBAHUE, MCIIOJIB30BAaHHE OOYYAIOUIMMUCA HEPa3peIICHHBIX Ie-
YaTHBIX W PYKOITMCHBIX MaTepuasioB, MOOMIBHBIX TeNC(POHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTUX BHUIOB JIMYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHUKHU BO
BpEMs aTTeCTAIlMOHHBIX UCIBITAHUI 3anpenieHo. B ciydae HapymieHus 3Toro TpeGoBaHus MpernojaBa-
TeJIb 0053aH YAAIUTh 00Yy4YaIOUIerocs U3 ayAUTOPUHU U MPOCTABUTH €My B BEJOMOCTH OLIEHKY «HEYJO0-
BJIETBOPHUTEIILHO.

BricTaBieHne OLEHOK, MOJTYYEHHBIX MPH IMOJABEIACHUU PE3yJIbTaTOB MPOMEXYTOYHON aTTecTa-
IIVH, B 3a4ETHO-IK3aMEHAI[OHHYIO BEJIOMOCTh U 3a4ETHYIO KHIKKY HPOBOAUTCS B MPUCYTCTBUU Ca-
Moro oOyuatomierocs. I[IpenogaBarenu HecyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTD U
TOYHOCTH BHECCHHS 3amMUcedl O pe3yiabTaTax IPOMEXYTOYHOW aTTecTallid B  3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4€THBIC KHIDKKH.

HesiBka Ha 5K3aMeH OTMEYaeTCs B 3a4ETHO-OK3aMEHALMOHHON BEIOMOCTH CIIOBAMH «HE SIBUIJI-
Csiy.

JInst oOyuaromuxcsi, KOTOpbIE HE CMOTJIM CJaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBACT MEPUOJ JTUKBUAALNH 33JOJDKEHHOCTH. B 3TOT mepuos npenopaBaTeny, NpUHAMABILINE
9K3aMEH, JOJDKHBI YCTaHOBHUTH HE MEHee 2-X JHEH, Korja oHM OyIyT NpUHHMATh 33J0JKCHHOCTH.
Wudopmanus o TUKBUAAINH 33I0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIMOHHOM JIHCTE.

OOyyaromumcs, ITOKa3aBIIUM OTJIMYHBIC M XOPOLINE 3HAHUS B TEUCHHE CEMECTpa B X0JI€ TIOCTO-
STHHOTO TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MOYKET OBITh IPOCTABJICHA SK3aMEHAI[MOHHAs OLIEHKa J10-
CpOYHO, T.e. 6e3 caun sk3aMeHa. OLEeHKa BBICTABIISETCS B AK3aMEHALIMOHHBIM JIUCT WIM B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl U MUa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/10pPOBbSI, MOTYT CIaBaTh K3aMEHBI B
MEKCECCHOHHBIN MIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBHUIYAIBHBIM Y4€OHBIM TUIAHOM. VIHBaIUIBI 1
JMIA ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSMH 3JI0POBBS, UMEIOLIHE HAPYIICHHUS ONOPHO-IBUTATEIBHOTO
ammapara, JOIMYCKAalTCS Ha AaTTeCTAllMOHHBIE HCHBITAHUS B COMPOBOXIEHUH ACCHCTEHTOB-
CONPOBOXKJAFOIIHX.

[Iponierypa mpoBeneHUs] TPOMEKYTOUYHOU aTTECTAIMH JJIsi 0COOBIX ciy4aeB m3nokeHa B «[lo-
JOKEHUH O TEKYIEeM KOHTPOJIE YCIIEBA€MOCTH M IPOMEXKYTOYHOH aTTecTauuy OOy4arouIuxcsi Mo
OIIOIl OGakanaBpuara, crneuuanurera u Marucrtparyps» PI'BOY BO HOxno-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

OueHoOYHbIE CpeacTBa

TunoBbie KOHTPOJIBHBIC 3aIaHUsA U (HJII/I) HUHBIC MaTE€pHUAJbI, He00X0-

KO)I U HAUMCHOBAHHE

8. DHeprerudeckas nuarpamma AJl.

9. O01ee BeipakeHue MOMEeHTa AM (BBIBOT).

10. Mexanndeckas xapakrepuctuka AM.

11. Mexannuecknue xapakTepucTuku A/l ectecTBeHHas! M HCKYCCTBEHHBIE.
12. Paboune xapakrepuctuku A/l.

13. Iloctpoenune kpyroBoil auarpaMMbl A/l MO ONBITHBIM JaHHBIM M €€
aHanus3.

14. TIpsimoii myck A/l. Peakropnsrii myck A/l

Ne AUMBIe 1JI1 OLeHKHN 3HAHUI, YMeHUii, HABBIKOB M (MJ1M) ONbITA J1esl- HHAUKATOPA KOMIIe-
TeJILHOCTH, XapaKTepPU3YIOLIUX cOPpMHUPOBAHHOCTH KOMIETEeHIUIi B TeHIHH
npouecce 0CBOCHUS TUCIUTINHBI
1 2 4
ACHHXPOHHBbIE MALUIHHBI WJ1-6.0TIK-4
1. KoHcTpyknus 1 mpuHIHI pabOThl aCHHXPOHHOTO aBuTatesns (AJl). )
[Ipumensier 3HaHUS
2. ACMHXpOHHAas MalllHA C Pa30MKHYTHIM POTOPOM. by HITei B OCHOBHEIX
3. PexxuM KOpOTKOTO 3aMbIKaHUS aCHHXPOHHOM MAIIMHEI. - y
o XapaKTEePUCTHK JJIEK-
4. InpyKuMoHHBIHN perynstop. da3operyastop.
. TPUUECKUX U IJIEK-
5. Pabouwnii mportecc AJl. IIpoctpancteernas auarpamma MJIC AJl.
. N TPOHHBIX anmapaToB
6. IlpuBenenue Bpamaromiercs acHMHXpOHHON MamuHbl (AM) K Hemo- WJI-5.OTIK-4
JIBI3KHOMY COCTOSIHUIO. A ’
HAJIM3UPYET YCTaHO-
1 7. T- u I'-o6pa3nble cxembl 3amereHuss AM (BBIBOJ). 3HpYeT yCTaHo

BUBILHECS PEIKHMBI
paboThl TpaHcopma-
TOPOB U BPAILIAOIIAXCS
ANEKTPHUYECKUX MAIINH
Pa3IMYHBIX THUIIOB, HUC-
HOJIb3YET 3HAHHE MX
PEKMMOB PabOTHI U
XapaKTePUCTHK
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15. ABroTpancdopmaropuslii myck A/l

16. Ilyck AJl mepexiroueHueM CTaTOpPHON OOMOTKH CO 3BE3IBI Ha Tpe-

YTOJIBbHUK.

17. Ilyck A/l ¢ BKIIIOYEHUEM aKTHBHOTO COMPOTUBICHHUS B LIETIb POTOPA.

18. PerymupoBanue wactorsl BpameHuss A/l m3MeHeHrneM 4mcia map mo-

JIFOCOB.

19. PerynupoBanue yacTtoThl BpamieHus: A/l M3MEHEHHEM aKTHBHOTO CO-

MPOTUBIICHUS POTOPHOM IIETIH.

20. Pa6ora A/l mpr HECHOMIHATPHOM HaIPSDKCHUH.

21. Pabora Tpéxdaznoro AJl mpu oqHO(Da3HOM poTOope.

22. Pabota Tpéxdaznoro A/l mpu oOpbIBe TMHEHHOTO MPOBOJIA.

23. Onmuoda3HbIi aCHMHXPOHHBIA KOHIEHCATOPHBIN JBHTATENh (YCIOBUS

MOJIy4EHHs KPYTOBOI'O 1OJIs, BEKTOPHAs AnarpaMma 1pu KpyroBoM IoJe).
CHHXpOHHBIE MAIIMHBI

1. KoHCTpYKIHS ¥ IPUHITAI JeHCTBHA M CHHXPOHHBIX MamuH (CM).

2. CHHXpOHHAsI, MallliHa HOPMAJILHOTO ¥ 0OPAIEHHOTO HCIOTHEHHSI.

3. Peaknus sikopsi cunxpoHHoro reneparopa (CI') npu akTuBHOW Harpys-

Ke.

4. Peakuus sixkops CI' mpu HHIYKTUBHOM Harpyske.

5. Peaknus sikopst CI' mpu éMKOCTHOHN HarpysKe.

6. Peakuus skops CI' npu akTMBHO-MHIYKTUBHOMN HarpysKe.

7. Bexropusie quarpammel DJ{C u [lotee CT'.

8. Ympoiwénusie BekTopHbIe nuarpamMmbl CI.

9. Xapaxrepuctuku CI': X0I0CTOr0 X072, KOPOTKOTO 3aMBIKAHUS, BHEIII-

HHE, PEryJINpOBOYHBIE.

10. PeakrtuBHbii TpeyrompHuk CI'. OTHOIIEHHE KOPOTKOTO 3aMBIKAHUS

CT.

11. Brmouenue tpéx¢aszubix CI' Ha napaienbHyo paboTy ¢ MOLTHON

CEThIO:

a) coco0OM TOYHOM CHHXPOHU3AIHH;

0) crrocoOOM caMOCHHXPOHHU3ALINH.

12. PerynupoBanue aktuBHON MomrHOocTH CI' mpu mapamnensHO# paboTe ¢

MOIIHOW ceThlo. PerynmupoBanue peaktuBHOW MomHoctd CI' mpu mapain-

NenbsHON paboTe ¢ MOIIHOM ceThio. Y-00pa3Hble XapaKTePHUCTUKH.

13. KoncTpykius ¥ mpuHIMI paboThl cuHXpoHHOTO nBurarens (C/).

14. PaGora CJl mpu MOCTOSSHHOM MOMEHTE M IEPEMEHHOM TOKE BO30YX-

JICHHSL.

15. Y-o6paznsie xapaktepuctuku CJI.

16. PaGora CJI mpu 1mocTOSHHOM TOKE BO30YKIECHHUS M IIEPEMEHHOM MO-

MEHTE.

17. Paboune xapakrepuctuku CJl. Acuaxponusiii myck C/I.

18. Pabota C/l B pexxuMe KOMIIEHCATOPA.

Ilkana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}omeroc;1 MPpEACTABJICHLI B Ta6J'II/II_[e

IIkanaa Kputepun oueHnBanus
1 2
Onenka 5 - 00yJaroLIHiics TIOJIHO YCBOMJI YUeOHBIM MaTepuat;
(oTiIM4HO) - [TOKa3bIBAE€T 3HAHUE OCHOBHBIX MOHATHI JUCHMIIINHBI, TPAMOTHO IOJIB3yeTCA
TEPMUHOJIOTHEH;

HOT'O OIMCAHUS SIBJICHUH U IIPOLECCOB,
IIOCIICIOBATCIIBHOCTH,

HBIMHW IPUMCEPAMU;
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- MPOSIBJISIET YMEHUE aHATU3UPOBATh U 0000IaTh HH()OPMAIINIO, HABBIKU CBS3-
- IEMOHCTPHPYET YMEHHE H3JIaraTh Marepraj B ONPEACICHHON JIOTHYECKOM

- HOKa3bIBACT YMCHUC WUIIOCTPUPOBATH TCOPCTHYUCCKUC ITOJIOKCHHSA KOHKPET-

- JICMOHCTPUPYET CHOPMHUPOBAHHOCTh M YCTOMYMBOCTH 3HAHWH, YMEHUU U



HaBBIKOB;
- MOTYT OBITH OMYIIEHEI OJJHA—IBE HETOYHOCTH IPU OCBEIIEHUH BTOPOCTEIICH-
HBIX BOITPOCOB.

Ouenka 4
(xoporo)

- OTBCT YyAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLCHKY «5», HO IIpHU 3TOM
HNMECECT MCCTO OJWH M3 HCAJOCTATKOB:

- B YCBOCHUU y‘IC6HOFO MaTepuajia JONYHICHBI HpO6€J’IBI, HC HMCKa3HBIIHEC CO-
ACPIKAHUEC OTBCTA,

- B U3JIOKCHUHM MaTcpuajia JOIMYHICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Orenka 3
(YIOBIETBOPUTENHHO)

- 3HaHHE OCHOBHOTO MPOTPaMMHOTO MaTepHalla B MHHHMAaJIbHOM O00BEMeE, TI0-
TPEUTHOCTH HEMPHHIUITHAIBHOTO XapaKTepa B OTBETE Ha JK3aMEHe: HEMOJHO
WM HETIOCJICJ0BATENIBHO PACKPBITO COJCPXKAHKME MaTepuaia, HO MOKa3aHo 00-
1ee MOHNMAaHKE BOTIPOCOB;

- IMEJTUCh 3aTPYJHEHUS WU AOMYIIEHBI OMMMOKY B ONIPEIEICHUN TTOHITHIA, HC-
MOJIb30BAHUU TEPMUHOJIOTUU, ONTMCAHUU SIBICHUM U MPOLIECCOB, UCIIPABICHHbBIC
MOCJI€ HABOJSIIUX BOIIPOCOB;

- BBISIBIICHA HENOCTAaTOYHAs C(HOPMHUPOBAHHOCTH 3HAHW, YMEHHA M HABBHIKOB,
00yJaronuiicst He MOXKET MPHUMEHHUTH TEOPHIO B HOBOW CUTYAITHH.

Onenka 2
(HEeyIOBIETBOPUTENHHO)

= HpO6eJII)I B 3HAHUAX OCHOBHOI'O MMPOrpaMMHOI'0 MaT€puajia, NpUHIUIIHAIbHBIC
OHII/I6KI/I ITpY OTBETEC HA BOIPOCHI;

- oOHapyXeHO He3HaHWE WM HENMOHWMaHHWe OOJbIIel Win Hamboyiee BajKHOM
4acTu y4eOHOTO MaTepHana;

- JOITYIICHBI OHII/I6KI/I B OIIPCACICHNN HOHSITI/II\/'I, IIpyU UCII0JIb30BAHUU TCPMUHO-
JIOTWH, B OTIMCAHUY SIBICHUI H MPOIIECCOB, KOTOPHIE HE HCIPABIICHBI ITOCTE He-
CKOJIBKHX HAaBOJSIINX BOIPOCOB;

- HE C(I)OpMI/IpOBaHI)I KOMIICTCHIIMH, OTCYTCTBYIOT COOTBCTCTBYIOLIUC 3HAHUA,
YMEHHS ¥ HaBBIKH.
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JIMCT perucrpauuu u3MeHeHHu

Howmep
WU3MEHEHUS

Howmepa sncros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJI1 BHCCCHU A W3MCHEHHI

IMoamnuce

Pacmmmdposka
MOIMTUCH

[ara BHe-
CEHHUSI U3-
MCHCHUS
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