MUWHUCTEPCTBO OBPA30OBAHMSA 1 HAYKU

JIOHELIKOM HAPOJIHOM PECITYBJIMKHU
I'OCY IAPCTBEHHOE OLPA30BATEJILHOE YUPEXJIEHUE
BbICILEI'O ITPOPECCHOHAJILHOI'O OBPA3SOBAHNMA

«IOHELIKUIA HALWIOHAJIHBRATE -;‘JQ:I‘ECKI/II\/'I VHUBEPCUTET»
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PABOYAS ITPOTPAMMA JUCHUITJIMHBI
b1.0.19 DuiekTpuyecKue MaIIMHbI

(KOl 1 HAMMEHOBAHME JAUCLUIUIMHBI COIIACHO Y4eOHOMY ILIaHy)

Hanpagnenue noarotoBku: 13.03.02 DnekTposHepreTuKa 1 3JI€KTPOTEXHUKA

(KOI[ 1 HAUMCHOBAHUE HAIIPaBJICHUS IIOATOTOBKH / Cl'IeHI/[aIIBHOCTI/[)

HanpasneHHocTs (IpoQuiib): DNIEeKTPOCHAOKEHHE

(HanMeHOBaH#e PO / MATUCTEPCKON IPOrPaMMBI /CIIEIUATA3ALNN)

[Tporpamma: OakajaBpuaT

(bakanaBpuaT, MarucTparypa, ClelUaInTeT)

dopma oOyueHHS: OYHasl, OYHO-3a0YHasI, 3A0YHAsI

(o4Hast, OYHO-3a04HAs, 3a04YHAs)

®dopma 00ydYeHUS: OuHas OuyHO-3a04Has 3aouHas
Cemectp(bl) 4,5 6, 7 6,7
OO0mas Tpy10EMKOCTb B 3.€./9acax 8,5/306 8,5/306 8,5/306
KonrakTHas paboTa (4ac.), B ToM 127 70 34
quCIie:

Jekiuu (4ac.) 68 36 12

nabopaTopHble paboThI (Yac.) 51 22 8

MPaAKTUYECKUE 3aHATHSI (Jac.) - - -
CamocrosTenpHas paboTa (4Jac.), B 125 182 236
TOM YHCJIC:

KypcoBas paboTa (cemecTp/4ac.) 5/27 7127 7127
KonTpoas (3x3aMeH, yac./3a4€T) 4cem., 3auéT; | 6cem., 3auéT; | 6cem., 3aU€T;

5ceMm.,nK3.,544. | 7cem.,nKk3.,544. | 7ceM.,’k3.,364.

Jloneuxk, 2023 r.




Pabouas mnporpaMma AUCHMIUIMHBI DJIEKTPUYECKHE MALIMHBl COCTABIICHA
B~ COOTBETCTBMM C  y4eOHBIM IUIAHOM 110  HaNpaBJIEHHIO  IOATOTOBKH
13.03.02  «OnekTposHepreTHka M 3JIEKTPOTEXHUKA», HAIPaBIEHHOCTh (IpodHIIb)
«OnexktpocHabxenue» Uit 2023 roga nmpuéMa Mo OYHOMN, OYHO-3a0YHOH M 3a0YHOI
bopmam o0ydeHHSsI.

CocTaBHTeIb:
JIOLIEHT Kadeapsl v ()
«OMuTOD» K.T.H., noueHT 7 (%/ I'.B. JleMuyeHKoO

(noanuce) (D.1.0.)

Pabouass mporpaMma paccMOTpeHa M NPHHATA Ha 3acelaHuy  Kadempbl
«DNEKTPOMEXaHUKA U TEOPETUIECKUE OCHOBBI DJIEKTPOTEXHUKI.

IIpotokon or «_ 73 » = 2022 romaNe F
3aBenyrouuii Kapeapoit 7}/ E.A. XypaBenn
(noanfics) (®.1.0.)

Pabouas  mporpamMma  corjacoBaHa ¢ BbINyCKaIOLIeid kadeapoii
«DneKTpocHabKeHne IIPOMBILIICHHBIX [PEIPUATUNA U FOPOJIOBY.

[IpoToKOI OT « 75 » o3 2023 roma Ne & .

3aBenyromuii kapenpo M JleBmioB
.aWnHCb) </ (@.H0)

Pabouas nporpamma onoGpena yueOHo-MeToqHueckoii komuccuneii TOYBITIO
«1OHHTY» mno wHampaBneHuro moarotrosku 13.03.02 «ONEeKTpOIHEPreTHKA U
3IIEKTPOTEXHUKAY.

I[Ipotokon or « A% » w3 2042 roma Ne 5
[Ipencenarens —#~ - C.H. Txauenko
(noznuck) (©.H.0)

Pabouas nporpamma npomsiena s 20 roja npuéMa Ha 3acelaHUE Kagenpsl
«O7NeKTPOMEXaHUKa U TEOPETHYECKHE OCHOBBI JJIEKTPOTEXHHKI.
IIpoTokoi oT « » 20 roma Ne

3aBenyrouuii kadempoii

(noamnuce) (®.H.0.)

Paboyas  mporpamma  coriacoBaHa ¢ BBIIYyCKawIed  kadeapoii
«SmexTpocHadKeHHe TPOMBIILICHHBIX [PEANPHATHI H TOPOLOBY.
IIpoTokomn ot « » 20 roma Neo

3aBenyromuii kadenpoii

(moamuce) (®.H.0.)



1 OBBEKT, HEJIb U 3ATAYU OCBOEHUA INCIIUIT/INHBI

JlucuuinHa «INEeKTPHUCCKHEC MaliuHb»  paccCMaTpUBaeT BOTIPOCHI
AJIIEKTPOMEXAaHUYCCKOTO TIPeoOpa30BaHUsS JHEPTHMH B DJICKTPUYCCKUX MAIIMHAX,
YCTPOMCTBO W (PH3WYCCKHUE TMPOIECChI B HHUX, 3JICKTPOMArHWTHBIC IapaMeTpbl M
XapaKTEPUCTHUKH, PEKUMBI PaOOTHI K OCHOBHBIC CIIOCOOBI YIIPABICHUS JICKTPUICCKUMU
MaIIUHAMH.

Llenpro mpenojaBaHus JUCIUIUIMHBI SBIISCTCA: HW3YYCHUE M YIIyOJICHHOE
ycBoeHUE (YHIAMEHTAIBHBIX 3HAHUHW B 00JACTH DJIEKTPOMArHUTHBIX SIBJICHUH,
KOTOpBIE JIe)KAT B OCHOBE PabOTHI AMEKTPUUCCKUX MAIIUH U TPAaHCPOPMATOPOB, M UX
MPUMEHEHHUE TIPU aHATIN3€ PEKUMOB PAOOTHI JIEKTPUUECKUX MAIIHH, KOTOPBIE IITUPOKO
WCITOJIB3YIOTCS B TIPAKTUUECKON paboTe CIEIUATICTOB B 00JIACTH JICKTPOMEXaHUKH.

B pesynbpTaTe 0CBOCHUS TUCIUTIINHBI CTYACHT JTOJDKCH:

3HATh KJIACCHU(UKAIMIO, KOHCTPYKIIMIO, TPUHIUI JACHCTBUS W Ha3HAYCHHE
OCHOBHBIX THIIOB DJICKTPHYCCKUX MAIIMH M TPaHC(POPMATOPOB; PU3HUESCKUE OCHOBBI UX
paboThI, METOJIBI MATEMATHYECKOTO OMMCAHMS PEKUMOB PaOOTHI; TapaMeTPhl U CXEMBI
3aMEIIeHUs  DJIGKTPHUYECKUX MAIIMH MW TpaHC()OPMATOPOB;  XapaKTEPUCTHKU
ANEKTPUYECKUX MAIMH U TpaHChHOPMATOPOB; MPEUMYIIECTBA, HEIOCTAaTKH U 00JIacTh
MIPUMEHEHUS Pa3IMYHBIX TUIIOB JICKTPUICCKUX MAIIIMH B TPaHC(HOPMATOPOB;

yMETh  IOJB30BaThCS  OCHOBHBIMH  QHAJUTUYECKUMU  BBIPOKCHHSIMU U
YpaBHEHUSMH TP PEHICHUN MPAKTHUSCKHUX 3a7ad 10 ONHUCAHUIO W aHAN3Y PEKUMOB
paboOThI  DJCKTPOABHUTATENICH, TeHEpaTOpOB ©  TpaHC(HOPMATOPOB;  BHITOJIHATH
UCITBITAHUS DJICKTPUUECKUX MAITUH U TPAaHCPOPMATOPOB; HUCTIOIB3YS YCIOBUS PaOOTHI U
OCOOCHHOCTH JKCIUTyaTalldd TEXHOJOTHYECKOTO OOOpYIOBaHUS aHAIM3UPOBATh H
OIMCHIBATh YCTAHOBUBIITHECS M MTEPEXOHBIC MTPOIIECCH B CHCTEMaX, KOTOPhIE UMEIOT B
CBOEM COCTAaBE DJICKTPUICCKUE MAIMHBI  TPAaHC(HOPMATOPHI;

BJIaJICTh METOJaMU MOHCKa, cOopa U OOpadOTKH, KPUTHUYECKOTO aHalu3a Hu
cUHTe3a MH(pOpMaIMK; METOAUKOM CHCTEMHOTO IMOJIX0/1a JIJIsi PEIICHUS IMOCTABICHHBIX
3a/1a4; HaBBIKAMH OIIGHKH IIOKa3aTeiel HaJeKHOCTH W PEMOHTOIPUTOJTHOCTH
TEXHUYECKUX DJIEMEHTOB M CHCTEM; METOJHUKON BHIOOpAa ONTHUMAJIBLHBIX BapHaHTOB
MIPOTHO3UPYEMBIX IIOCIEJACTBHM pEIICHUs MpoOJeM, Ha OCHOBE HUX aHalu3a;
METOJIMKAMH  OMpENCNICHUs] IMapaMeTpPOB U XapaKTEPUCTHUK OCHOBHBIX  THIIOB
ANEKTPUUYSCKUX MAIIMH U TPaHC(HOPMATOPOB; METOUKAMU MaTEeMaTHUYECKOTO OIMMCAHUS
MPOIIECCOB  AJICKTPOMATHUTHOTO TIPeoOpa30BaHUS DHEPIHMM ¢ aHaim3a paldoThI
IEKTPUYECKUX MAIMH B Pa3IUYHBIX PEKUMax pabOThI;, alrOpUTMaMU BBIOOpa
AIEKTPUYCCKUX MAIIWH JJIS PA3TUIHBIX TEXHOJIOTHUYECKUX YCIOBHM MX DKCILTyaTallHH,
HaBBIKAMH Pa3pa0OTKH TEXHUYCCKOW TOKYMEHTAIIUU CBS3aHHBIX C MPO(eCcCHOHaTBbHOM
NEATENBHOCTBIO.

[lepeuncneHHble pe3yJbTaThl OOYUYEHUS SIBJISIOTCS OCHOBOM JJisi (pOpMHUPOBAHUS
cneayromierr kommereHiun: OITK 4 (CnocobeH HCHoOab30BaTh METOABI aHAIM3a M
MOJIETUPOBAHUS PJEKTPUUECKUX 1ENEN U AIEKTPUUECKUX MAIIUH).



2 MECTO JUCHUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucuumiauHa OTHOCUTCS K LHKIY NPOQPECCHOHANbHBIX IUCIHUILUIUH 0a30BOM
4acTH y4yeOHOro IUIaHa.

ba3upyeTcst Ha 3HaHUSAX U YMEHHUSIX, KOTOPbIE CTYAEHT IPUOOpEN NP OCBOCHUU
IpeIIIeCTBYIOUX AUCUUIUIMH: BbICIIAs MaTeMaTHKa, o0mas Gpu3nKa u TeOpeTUIECKUe
OCHOBBI 3JIEKTPOTEXHUKH, KOTOPbIE 0OECIIEUNBAIOT OCHOBY JJISl U3YUYEHUS JUCLUILIINHBI
«ONEKTPUYECKUE MAIIVHBDY.

JucuuninuHa «JIeKTpUYeCKUe MaIIUHbD o0ecreunBaeT (OpMUpPOBaHUE 3HAHUIA,
HEOOXOJUMBIX TIPU aHajW3€ pPEKUMOB palbOThl  INEKTPUYECKUX MAIIMH U
TpaHcPOPMATOPOB MPU M3YYECHUH MOCICAYIOUUX AUCHUIUIMH TPOodeCcCHOHATHFHOTO
HAIPAaBIICHUS: IEKTPUUECKUE CUCTEMBI U CETH, dJIEKTPOOOOPYAOBaHNE MOACTAHIIUN U
JIPYTHUE 3JIEKTPOTEXHUUECKUE TUCIUILINHBI,

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 PacnpenejieHde y4eOHBIX 4YacoB IO TeMaM MCUMILUIMHBI M BHAAM
3aHATUN

HaumeHoBaHue TeM KonuuectBo uacos
(comepskaTenbHbIX MOYJIEH) (ouHas/04HO-3a04Has1/3a049Has hopma)
Beero B ToM uncie
Jlexuuu | [Tpakr. | JTaGop. CPC
Tema 1. 54/52/50 | 14/8/2 | -/-1- |8/6/2| 32/38/46
TpanchopmaTopsl
Tema 2. O6uwe Bompock! 10 | 7 119/19 | 97271 | -/-/-0/0/0| 5/9/11
PMU DIEKTPHUUECKUX MAIIHH
Tema 3. O6mue pompock: 9/15/12 | 2/2/1 |-/-1-|2/2/0| 5/11/11
MalIMH IEPEMEHHOIO TOKA
Tema 4. 50/49/51 | 16/8/2 | -/-/-|7/1412| 36/37/47
CHHXPOHHbIE MAIIMHBL
Tema 5. 43/43/149 | 16/8/2 | -/-/-|18/6/2| 9/29/45
ACHHXPOHHBIE MAIIUHEI
Tewma 6. A41/39/49 | 16/6/2 | -/-/- |16/4/2| 9/29/45
ManmHabl DTOCTOSIHHOT'O TOKA
Tema 7. Peoxumbt HArpYska |y 416 | 97272 | -/-/-|0/0/0| 2/2/4
SIIEKTPUYECKUX MALIKH
KonrakTHas pabota 8 /112/14
(IonoJIHUTENbHAS )
KypcoBas pabora 27127127 27/27/27
HUrtoro no BuaaM 3aHATUI 252/252/270 | 68/36/12 | -/ -/ - | 51/22/8 | 125/182/236
KoHTpoJIb 54/54/36
Hroro: 306




dopMupoBaHUE KOMIIETEHIIHII B pe3yJIbTaTe 0CBOEHHUS TeM IMCUMILINHBI

TeMbl IUCIIUTIINHEI,
Komrerenmmm
HalleJICHHBIC Ha BBIPAOOTKY KOMITIETEHIIUH
OIIK-4 Temsr 1-7
3.2 Jlekuuu

Tewma 1. Tpanchopmatopsi.

ConeprkaHue TEMBI 1:

OOmme BOmpOCH TeopuH diekTpudeckux mamuH (OM). Pons m 3HaueHwme
ANEKTPUYECKUX MAIIMH B COBPEMEHHOM  3JIEKTPOTEXHUKE M BJIEKTPOIHEPIETHKE.
Kparkue wucropuueckue cBeneHus no pasButuio OM. OcHoBHbIE BHUIBI OM, ux
YCTPOUCTBO U IpuHIUII AericTBus. Kitaccudukarus M.

YcTpoiicTBO u nmpuHIUT AeiicTBUs Tpanchopmaropa. Knaccudukarnms. [punnun
nevictBus Tpanchopmaropa. @opmyna snekrpoasrxkyiiei cuisl (31C). Koadpduunent
TpaHchopmaruu. YpaBHeHuss MarHutoABKymux cuii (MJZIC). ®dusndeckue nmpouecchl
B TpaHc(hopMaTope MpH X0JI0CTOM XOJIE.

[IpuBeneHne BTOPUYHBIX BEIWYMH K TEPBUYHBIM (K MEPBUYHOM OOMOTKE) Ha
OCHOBE MHBApPHAHTHOCTU MOIINHOCTU. Bekropnas nuarpamma u T-oOpa3Has cxema
3aMEIIEHHUs] C Y4E€TOM NOTepb B MarHUTONpoBoAe TpaHchopmaTtopa. OnpeneneHue
MapaMeTPOB CXEMBbI 3aMEIICHUS MO OMbITAM XOJIOCTOIO X0/1a U KOPOTKOTO 3aMBbIKAHUSI.
BekropHas nuarpamma TpancdopmaTopa mpu xojoctoM xoje. KopoTkoe 3ambikaHue
TpaHC(OPMATOPOB:  AKCIUTyaTallMOHHOE W  OMNbITHOE. BekTopHas  jauarpamma
TpaHchopmaropa IMpPU KOPOTKOM 3aMbIKaHUU. [lapaMeTpbl KOpPOTKOTO 3aMbIKaHUSI.
XapakTEepUCTUKU KOPOTKOTO 3aMbIKaHHS.

Pabora TpanchopmaTopoB moj Harpy3koil. OCHOBHBIE pacyeTHbie (HOPMYJIBI.
Bekropnas nuarpamMma npu aKTUBHO-UHAYKTUBHOW HArpyske. YIIPOIIEHHBIE CXeMa
3aMeIleHUs] M BEKTOpHas nauarpamma TpaHchopmaropa. M3MeHeHuwe HampsHKEHUS
Tpanchopmaropa TpU Harpy3ke. BHeIIHHE XapakTEPUCTHKU. OHEpreThuueckas
quarpaMMa  akTUBHOW MolHocTH TpaHcopmartopa. Ilotepm u  kodddurment
nosiesHoro nevictBus (KII) tpanchopmaropa. 3aBucumocts KIIJI ot Harpyskwu.
VYcnoBus noiyuenus: Makcumansaoro KIT/I.

Tpexdaszusie Tpanchopmatopel. Cxembl coenuHeHUs 0O0MOTOK. OcoOeHHOCTH
X0JIOCTOro xona Tpexda3Hpix TpaHchopmaTopoB. [pynmbl coeauHEHUST OOMOTOK
TpaHcopmaropa.  CrocoObl  ompeneneHus  TPyNI  COCAMHEHUS  OOMOTOK
TpaHcopmaropa.

[TapannensHas pabora TpaHchOpMaTOPOB. YcnoBus BKJIIOUYEHUS
TpaHchOpPMATOPOB HaA mMapauiebHyl0 paboTy. OIleHKa BO3MOXKHOCTH TOSIBJICHUS
YpaBHUTENbHBIX TOKOB. PacripesienieHne Harpy3ku Mexay napajuiesibHO padoTaromyuMu
TpaHchopMmaropaMu TOpH: pa3HbIX KoddduumeHtax TpaHchOpMALMK;  Pa3HBIX
HAIMPSHKEHUSIX  KOPOTKOTO 3aMblkaHus. HecuMmerpuyHasi Harpy3ka TpexdasHbIX
TpaHc(hHOPMATOPOB.

Cneunanbubie TpaHchopmatopsl. ABToTpaHchopmaTopel. IlpenmymiectBa u
HEJI0CTaTKu aBToTpaHchopmaropoB. QObmactu mnpumeHeHus. MHOTO0OMOTOYHBIE
Tpanchopmaropel.  OCHOBHBIE  ypaBHEHHUS  HANPsDKCHUM  TPEXOOMOTOUYHOTO
TpaHchopmaropa, cxeMbl 3aMmenieHus. O0macTi NPUMEHEHHUS.




Capounsie TpaHchopmatopsl. TparnchopMaTopsl Ay MpeoOpa3oBaHMs YaCTOTHI
u gncna (a3. TpanchopmaTopsl IS TMUTAHHUS BBINPSIMUTEIBHBIX YCTaHOBOK. [IWk-
Tparcopmatopsl. PerynmpoBanue HampspkeHus B TpaHchopmaropax. [IpuHIUIIEI
perymupoBaHus. CXeMbl  PETyJMpPOBaHHMS  HANpsDKEHUs — TpaHcdopmaropa ¢
OTKJIIOUEHHMEM OT CETH U IOl HArPY3KOM.

[lepexogupie  mporecckl B TpaHchopmartopax. OcoOEeHHOCTH  pabOTHI
TpaHcpopmaTopa BO BpeMs €ro BKIIOYCHHS K CETH C PA30MKHYTOH BTOPHYHOM
cucTeMoil. BHe3amHoe KOpOTKOE 3aMbIKaHHE Ha BBIBOJAX BTOPHYHOW OOMOTKHU
Tpanchopmaropa. Ymapueiii Tok K3. DnexkTpoanHaMuyYecKWe CHIIBI TIPH BHE3AITHOM
KOPOTKOM 3aMbIKaHUH.

Jlutepatypa k Teme 1: [1, 3].

Tewma 2. O0uirie BONpOCkl TEOPHH SJIEKTPUUECKUX MAIIHH

ConepxaHue TEMBI 2:

[TonsiTrie 06 37EKTPOMEXaHUYECKOM MpeoOpa3oBaHUM SHEPTUU. MaTeMaTudecKoe
ONKCAaHUE DHJIEKTPOMATHUTHOIO U  3JEKTpuyeckoro mojss. OCHOBHbIE 3aKOHBI
AIIEKTPOMEXAHUKH.

DJIEKTPOMEXAHUYECKUM TPeoOpa3oBaTesib. YpaBHEHUS SJIEKTPOMEXaHUUYECKOTO
npeoOpa3zoBanusa 3Hepruu. OOOOIIEHHBIN 3JIEKTPOMEXAHMUYECKHI MpeoOpa3oBaTeb.
VYpaBHeHUsT OO0OOILIEHHON AJIEKTPHUYECKOW MAIIMHBl B HEMOJABM)KHOW CHCTEME
KOOpAMHAT «,fB. YpaBHEHMs] OOOOIIEHHOW 5JEKTPUYECKOW  MAIIMHBI B CHUCTEME

xoopauHat d,q. [TapamMeTpbl 3JCKTPUICCKUX MAIIIHH.
Jluteparypa k Teme 2: [1, 3].

Tema 3. O6mMe BOMPOCHI MAIIMH MEPEMEHHOTO TOKA.

ConepxaHue TeMbl 3:

KOHCTpyKTHUBHBIE CXEMBI M YCTPOMCTBO MAalIWMH NEPEMEHHOIO TOKa. [IpwHImmn
nevctBus. Krnaccudukamuss MamuH MepeMeHHOTo Toka. (OCHOBHBIE TMPUHIIUIIBI
co3fgaHusi OOMOTOK MaIllMH TMepeMeHHoro Toka. Kiaccudukanus oOMOTOK MamivH
MEePEMEHHOT0 TOKA.

OJIC obmotok wmamuH nepemeHHoro Toka. OJIC Butka. DJIC  KaTyIIKH.
Koadpduument ykopouenus. Oo6MoTounsiii kodddunuent. DJC da3pl. YmyuieHue
dbopmbl kpuoi DJIC. Bricmme rapmMoHukyd u ux nonaasieHue. Ckoc mazoB. MJIC
oOMoTok MamuH nepemeHHoro toka. MJIC karymku. MJIC tpexdazHoit 0OMOTKH.
[TpuHITMTT CO3MaHMS BPAIIAIOIIETOCS MArHUTHOTO TIOJIS.

Jlutepatypa k Teme 3: [1, 2, 3].

Tema 4. CHHXpOHHBIE MaIlIUHBI.

Conepxxanue TeMsl 4:

O6mue Bompockl cuHXpoHHbIX MamuH (CM). Hasnauenue u ponp CM kak
npeobpazoBareneid sHepruu. YcrpoiictBo CM. SIBHONONIOCHBIE M HESBHOIOJIIOCHBIC
CM. Cuctemsl Bo30yxaeaust CM.

[Mpunmun  nevictBus CM B pexkume reHeparopa. OCHOBHBIE CIOCOOBI
oxjaxnaenuss CM. ABTOHOMHasi paboTa CHHXPOHHOTO T'€HepaTopa Mpu CUMMETPUYHOU
Harpyske. Peakius sikopst cuaxponHoro reneparopa (CI).

[lonepeunoe u mnpoaonapHoe Tone sikops. Koadduimentsl npuBeneHus
npoaosnbHoi U onepeunoit MJIC sikopst Kk MIIC 0OMOTKM BO30Y KIeHUs




VYpaBHeHHs HanpspKEHUN U BeKTOpHBIE nuarpaMMbl CIT 6e3 ydera HachIIeHUs U
c yueToM HacblleHus. OnpeneneHne HOMUHAIBHOTO TOKAa BO30YXKACHUS U U3MEHEHUS
HaIpsHKEHUs! IpU cOpoce Harpy3KHu.

Xapakrepuctuku CI': xapakrepuctuka xojoctoro xona (XXX), HopMmaibHas
XXX. Xapakrepuctuka TtpexdazHoro kopotkoro 3ambikanus CI'. OtHouieHue
kopotkoro 3ambikanus (OK3) cunxponHoro reieparopa. Harpy3ounas xapaktepucTuka
IIpU MHIYKTUBHOM Harpy3ke. BHenHue u perynupoBouHblie XapaktepucTtuku CI.

[MapannensHas paboTa CHHXPOHHBIX TeHepaTopoB. YcinoBus noakiatodeHus: CI” Ha
napauielibHyro  paboty.  OnekTpomarHuTHas  MomHocTh CM U yrioBble
xapakTepucTuku. (Crarhyeckas yCTOMYMBOCTb. JlMHamuueckass yCTOWYUBOCTD.
[leperpy3ounasi ciocOOHOCTb.

Pabota CM 1nOpu TOCTOSHHOM AaKTUBHOW MOIIHOCTH M TMEPEMEHHOM
Bo30Oyxnenun. U-oOpasubie xapaktepuctuku CI. PerynupoBaHue aKTHBHOM U
PEaKTUBHOU MOIIHOCTH.

Cunxponnbie auratenn. CriocoOsl mycka Tpex(a3zHoTro CHHXPOHHOTO JABUTATEIIS
(CH). ITyckoBoil, MakCUMaJbHBIA U BXOJHOM B CHHXPOHHU3M MOMEHTHI. YpaBHEHUS U
BekTopHble auarpammbl CJ[. U-oGpasnbie u yriosble xapakrepuctuku CJ/[. Paboune
xapakrepuctuku C/I.

IlepexonHble pexuMbl B CHHXPOHHBIX MalmnHax. IlepexomHon mponecc npu
BHE3AITHOM CUMMETPUYHOM KOPOTKOM 3amblkaHuu oOMoTok cratopa CI'. Ilepexonnbie
poliecchbl B 0OMOTKE BO30YX ACHHS U B YCIIOKOUTEILHON OOMOTKE.

CBepxnepexoqHol MU IMEePEeXOJHOM MPOLECCHl. DJIEKTPOAUHAMUYECKHE CHIIbI U
MOMEHTHI IIPX BHE3AITHOM CUMMETPUYHOM KOPOTKOM 3aMbIKaHUU.

Hecummerpuunsie pexxumbl CM. OnHodasHoe n aByxdaznoe K3 CHHXpOHHBIX
MaiuH. Konebanus u auHaMmuueckas yctounBocts CM.

CnenuanpHble CHHXPOHHBIE MAIIMHBL. 3AKIIFOUUTEIbHAS JICKIUS.

Jlutrepatypa k Teme 4: [1, 2, 3].

Tema 5. ACHHXpPOHHBIE MAIIMHBI.

ConepxaHue TeMBI S:

OO61mme BOnpochl aCHHXPOHHBIX MauH (AM). YCcTpoiCcTBO U MPUHIUTT JEHCTBUS
acuaxponHoro nsuratens (AJl). O6mactu npumenenuss AJl. KoHcTpykiuss oOMOTOK
cTaTopa W poropa. HacTtoTa BpallleHHs] MAarHUTHOTO MOJIs cTatopa. YacTora BpalieHus
potopa. CKonbXeHUE.

Pexxumbl pabotei AM. Pabora AM B [BUTaTeIbHOM pEXUME, B PEKHUME
reHeparopa M HJIEKTPOMAarHUTHOro Ttopmo3a. PaboTa acMHXpOHHOW MalUHBI TMPHU
3aTOPMOKEHHOM poTope. OCHOBHbBIE ypaBHEHHS, CpaBHEHUE C TpaHCHOpMaATOpPOM.
NunykumonHslid  perynstop. @azoperynarop. Pabota acMHXpOHHOW MAaIlMHBI MpU
Bpautatouiemcsi porope. OcHoBHbie ypaBHenus. IJIC u Tok B 0OMoTKe poTopa. YacroTa
TOKa poTopa.

IIpuBeneHne napamMeTpoB poTopa K napamerpam craropa. OCHOBHbIE ypaBHEHUS
HanpsokeHuit u TokoB AM, BektopHas auarpamma AJl. Cxembl  3amenieHus
aCMHXpOHHOW MammHbl: T-o0pa3Has, [-o0pa3Hasi, yrpoiieHHas.

DHepreTuyeckass JauarpaMMa AaCMHXPOHHOW MaIllMHBL. JIEKTPOMAarHUTHAs
MOIIHOCTh. DJICKTPOMAarHUTHBIN Bpariaromuiics MoMeHT AJl. AHaIN3 MEXaHWYEeCKUX
xapaktepuctuk AJl. YcroitunBocte pabotel AJ[ ¢ MexaHU3MOM. YpaBHEHUE




3JIEKTpOMAarHuTHOro MomeHta A/l B oTHocuTenbHBIX eauHunax, ¢opmyna Kiocca.
[ToctpoeHne rpauKoB MEXaHMYECKHMX XAPAKTEPUCTUK [0 KATAJIOXKHBIM JIaHHBIM.
[Totepu u KIIJI acuaxponnoro npurarens. Paboune xapakrepuctuku AJl.

ObocHoBanue kpyroBoil nuarpamMmbel AJl. OmnpeneneHue napaMeTrpoB CXEMbl
3amelneHust A/l 1 mocTpoeHre KpyroBOM JuarpamMmbl IO JaHHBIM OIBITOB XOJIOCTOTO
xoqa U kopotkoro 3ambikaHusi AJl. Iloctpoenue rpapukoB pabounx XapaKTEpPHCTUK
AJl ¢ ToMONIBI0 KpYrOBOM TUArpaMMBl.

OcHoBHble ipoOnemsbl mycka A/l. ITyckoBbie xapakrepuctuku. Ilyck B xoq A/l ¢
¢dazupiM poropoM. Ilyck B xom AJ] ¢ KOPOTKO3aMKHYTBIM POTOPOM. YIy4II€HHE
IYCKOBBIX XapakTepuCTUK AJl ¢ KOpPOTKO3aMKHYTBIM pPOTOPOM (JBHraTeiud c
rmyOOKMMH Ta3aMH  Ha pOTOpE, JBHUraTeld C JBYXKIETOYHBIM  pPOTOPOM).
PerynmupoBanue 4yactorel BpameHuss AJl: HW3MEHEHHEM 4YacTOThl IHTAOIIETO
HAIIPSDKEHUS; U3MEHEHHEM 4YMCIIa Iap IOJIFOCOB; MU3MEHEHUEM CKOJIBKEHHMS: 3a CYET
BBEJICHUS B LIENIb POTOPA JOOABOYHOIO COMPOTHUBIIEHUS, 3a CUET U3MEHEHUS BEJIUYUHBI
HaIpsDKEHUsT Ha crarope, 3a cueT BBelAeHUs no6aBouHod OJIC B memb poTopa.
CriocoOsblI 35ieKTpryeckoro Topmoxenus A/l

Pabora acMHXpOHHBIX MAIIMH B HEHOMHHAJIbHBIX, HECUMMETPUYHBIX H
ocoOeHHBIX pexuMax. Pabota AJ[ B HEHOMHMHAJIBHBIX PEXHUMAax: NPH OTKIOHEHHH
YaCTOTHI MUTAHUS OT HOMUHAIBHOTO 3HAYEHUS; IPU OTKJIOHEHUH HANPSKEHUS TUTaHUS
OT HOMHMHAJIBHOTO 3HA4YE€HMs; MPU HECHUHYCOMAAIbHOM HampsbkeHud. Pabora AJl B
HECUMMETPUYHBIX pEeXKHUMax: OOpBIB JMHEWHOrO MpOBOJA; OOpBIB (a3bl cTaTopa,
0OMOTKa KOTOPOI'O COEIMHEHA B "TpeyrojbHUK" (paboTa B OTKPBITBHIA TPEYTrOJbHUK);
oOpBIB (ha3bl poTOpa.

CrnienuanbHble aCHHXPOHHBIE MalIMHbL. PaboTa aCHHXPOHHOHN MalllHBI B peXUME
reiepaTopa. ACHHXPOHHBIM mpeoOpa3oBaTelb YacTOTHl. YCTPOHMCTBO M IMPHUHIIMII
nevictBus oaHodazueix AJl. Pabora Ttpexdaznoro AJl or oaHodazHOW ceTH.
VYupasnsemble (ucnonHutenbHbie) AJl. JInHeliHble aCHHXPOHHBIE ABUTATENH.

Jlurepatypa k Teme 5: [1, 2, 3].

Tema 6. MammHbI MOCTOSTHHOTO TOKA.

CoxepxkaHue TeMel 6:

OO0mme cBefeHUs MO MalldHAM IOCTOSIHHOTO TOKAa. YCTPOWCTBO U TMPHUHIIUIL
JEWCTBUSI MAIlIMH MOCTOSIHHOTO TOKa B PEeXXUME reHepaTopa W asuraresiss. OCHOBHBIC
AJIEMEHTHI KOHCTPYKIIMM MAIIuH MOCTOSTHHOTO ToKa. [IpuHuun oOpa3zoBaHus 0OMOTOK
MaITH TTOCTOSIHHOTO TOKA, UX KJIacCU(HUKaIIUA.

MarauTHOe 1OJie B BO3AYIIHOM 3a30p€ MaIIMHBI IPU XOJOCTOM XOJE.
MarnuTHas Lenb MallldHbl MOCTOSHHOTO TOKAa. XapaKTepHUCTUKA HaMarHUYWBaHUS
MalldHbl. MarHuTHoe ToJie TpU  Harpy3ke  MamuHbl.  Peakuusa — gxops.
DJIEKTPOMArHUTHBI MOMEHT MaIlIMH MOCTOSIHHOTO TOKa. OCHOBBI TEOPUH KOMMYTAIIUH.

['ereparopsl moctositHHOTO ToKa. Kiaccudukanus mo crmocob6am BO30YXKICHHUS.
DOHepreTuueckas  auarpamMma. ['eHepaTop €  HE3aBUCHUMBIM  BO30Y)KJICHHUEM.
XapakTepUCTUKHU: XOJIOCTOIO XOja, Harpy3ouyHasi, BHEIIHSS, PETYJIUPOBOYHAS,
KOPOTKOTO 3aMbIKaHUSI.

['enepaTopbl ¢ camoBO30yxaeHUEM. [IpuHIUIT camMoBO30YXACHUS. Y CIIOBUS
CaMOBO30YXXJIEHUSI TEHEPaTOpOB MAapaJIEIbHOTO M CMEHIAHHOTO BO30YXKICHUSI.




XapakTtepucTuku 3THX TeHepaTtopoB. OOnactu mpumeHenus. [lapannenpHas pabota
re€HEPATOPOB IMOCTOSIHHOTO TOKA.

JIBurarenu MOCTOSHHOTO TOKAa. YCTPOMCTBO W NPUHIMN ACHCTBUS JBUraTEIs
nocTossHHOTO  Toka. Kiaccudukanus. OCHOBHBIE ypaBHEHHS. JHEpPreTHUecKas
nuarpamma. [Torepu u KII/I.

MomeHTHBIE,  CKOpPOCTHbIE  (4acTOTHBIE), MeXaHWu4eckue U  pabouue
XapaKTEpUCTUKU JBUTATENSl C MAPAJJIEIbHBIM, IOCIEIOBATEIbHBIM W CMEIIAHHBIM
BO30yxeHueM. [IpobieMbl mycka ABUTarenel MoCTOSHHOTO TOKA.

PerynupoBaHue 4acTOThl Bpall€HUs JABUTATEIEN MOCTOSSHHOIO TOKA: BBEJICHHUEM
CONPOTHUBJIEHUS B ILEIMb SKOPS; HW3MEHEHHMEM MArHAUTHOTO TIOTOKA; HW3MEHEHUEM
HaIpPsHLKEHUS, KOTOPOE MOABOAUTCS K SIKOPIO. DIEKTPUUECKOE TOPMOKEHHE JBUTATEEH
MOCTOSTHHOT'O TOKA.

CrnenuanbHble MAalllMHBI MOCTOSIHHOTO TOKAa. MUKpOJBHUratend MOCTOSHHOTO
TOKa. VcnonHWTEeNbHBIE ABUTATEIM MOCTOSIHHOTO TOKa. CrelnualibHble T€HEPATOPHI
MOCTOSIHHOT'O TOKA.

Jlutepatypa k Teme 6: [1, 3].

Tema 7. PexxuMbl Harpy3Kku 2JIEKTPUYECKUX MAIIVH.

CoiepxaHue TeMbI 7:

PexxuiMbpl Harpy3ku SIEKTpUYECKMX MamuH. HarpeBaHune u  oOXJaxieHue
ANEKTPUUYECKUX MAIIUH. 3aKITI0OUUTEIbHAS JICKIIUS.

Jlutepatypa k Teme 7: [1, 3].

3.3 llpakTnyecKkue 3aHATHS

HpaKTI/ILIeCKI/IC 3aHATHUA y‘{€6HI>IM IIaHoOM AHUCHUIIIINHBI «SJIGKTpI/ILIGCKI/Ie
MalllMHbD> HC IIPCAYCMOTPCHEIL.

3.4 JlaGopaTopHble padoThI

Ne Tema paGoTsl O6bem, | Jlutepat
/11 yac. ypa
OYH./OYH-
3a04/3204H.
1 Hccnenoanue TpancopmaTopa B pexXHMe XOIOCTOTO X0Aa 21211 [4]
2 OnpeneneHne mapaMeTpoB U XapaKTePUCTHK TpaHCHOpMaTopa 2/2/1 [4]
3 OnpeneneHne TPy COeTUHEHUs 00MOTOK TpaHC(HOpPMaTOPOB 2/1/0 [4]
4 HccnenoBanue mapamieibHONH pabOTHl TpaHCHOPMATOPOB 2/1/0 [4]
5 BerInonHeHne 00MOTOK CTaTopa ¥ pOTOpa MaIluH 2/0/0 [6]
MIEPEMEHHOT'0 TOKa
6 I/IccneHOBaIEHe Tpex(azHOro CHHXPOHHOTO TeHepaTopa MpH 2/2/1 5]
aBTOHOMHOM paboTe
7 OmnpeneneHre mapaMeTpoB CHHXPOHHOTO TeHepaTopa 2/2/0 [5]
8 | mapatnemmo ¢ womoti et 321t | [8]




9 Hccnenoanue Tpexda3zHoil aCHHXpPOHHOW MAIIMHBI TTPU 3/2/1 [6]
X0JIOCTOM XOJI€

10 Paboune xapakTepuCTUKNA aCHHXPOHHOTO JIBUTATEIIS 3/2/1 [6]

11 Omnpenenenre mapaMeTpoB CXEMbI 3aMEIIEHUS U KPyroBast 4/2/0 6]
JuarpaMma aCHHXpOHHOW MaIlIMHbI

12 HccnenoBanue pexxuMa Mycka aCHHXPOHHBIX JBUTaTelen 3/0/0 [6]

13 HccnenoBanne HECUMMETPUYHBIX PEKUMOB PaOOTHI 3/0/0 6]
ACHHXPOHHBIX JBUTaTEJeH

14 HccnenoBanue MalinHbl TOCTOSTHHOTO Toka. OnpeaeneHue 3/0/0 [7]
COINPOTHUBIIEHUH OOMOTOK
HccnenoBanue reHepaTtopa NOCTOSSHHOTO TOKA C HE3aBUCHUMbBIM

15 BO30YXK/ICHHEM 3/1/0 [7]
HccnenoBanue reHepaTopoB MOCTOSHHOTO TOKA C

16 caMOBO30YKJICHUEM 3/1/1 [7]

17 UccnenoBanue napaienbHOM paboThl TeHEPATOPOB 3/0/0 [7]
MIOCTOSTHHOTO TOKA
HccnenoBanue nBuratesisi HOCTOSSHHOTO TOKA C MapaJlIeIbHBIM

18 BO30YKICHHEM 3/1/1 [7]
HccnenoBanue ABUraTessi HOCTOSHHOTO TOKA CO CMEIIaHHBIM

19 BO30YXKICHHEM 3/1/0 [Z]

Wroro: 51/22/8

3.5 CamocTrosiTesibHAsi padoTa CTy/IeHTa

[IpoBoaUTCA MO pEKOMEHAAIMSAM MPENOaBaTeNel. AKIIEHTUPYETCSI BHUIMAHUE HA
HEO0OXOJMMOCTb CaMOCTOSITEIILHOTO M3YUYEHHUSI BOMPOCOB, KOTOPHIE HE M3YUYaIOTCS MPHU
MPOBEJACHUN AYJUTOPHBIX 3aHATHUIM, HO HMEIOIIUX OTHOIIEHWE K TEMaM, 3HaHHE
KOTOPBIX CTYACHTY HEOOXOAUMO.

Ne Buasr camocTosiTenbHOM pabOThI CTyIEHTA ObBem, Tac.

/1 OYH./OYH.-3209H./320YH.
1 M3yuenue JTeKIMOHHOTO MaTepralia 56/90/119
2 [ToaroToBKa K MPaKTHYCCKUM 3aHSTHSIM -/-/-
3 [TonroroBka kK 1a00paTOpHBIM paboTam 42/56/81
4 BrImosiHeHNE KypCOBOTO TTPOSKTA -/- /-
5 BrImmotHeHIE KypCOBO# pabOTHI 27127127
6 BhINOJTHEHNE HHIUBUAYATBHOTO 3aJaHUS -/19/9

Hroro: 125/182/236

3.6 KypcoBoii npoekTt (padora), HHAMBUAYAJIbHOE 3a/1aHUE

KypcoBast paboTa no JUCHUIUIMHE CBSI3aHA C CAMOCTOSITEJIbHBIM BBITTOJIHEHHEM
ATANoOB 3JIEKTPOMArHUTHOTO pacyeTa TpaHcpopMaTopa, KOTOPhIE HE pacCMAaTPUBAIOTCS
Ha JICKIUAX U JAOOPATOPHBIX 3aHATHUSX, U WU3Y4AIOTCS CTYJACHTOM CaMOCTOSITENIbHO B
cootrBeTcTBUH ¢ [8]. OObeM y4eOHOUM HArpy3KH MPH BBHIIIOJHCHUN KypCOBON pabOTHI —
2( 4acos.



NunuBuayanbHOE 3a/laHUE MPETyCMOTPEHO MJisi CTYACHTOB OYHO-3a0YHOM H
3a0yHOM (GopMm oOydenus. TemaTuka UWHAMBUIAYATLHOTO 3aJaHUsl CBsi3aHA C
CaMOCTOSATENbHBIM BBIIIOJTHEHUEM pacyeTHOW padoThl B cooTBeTcTBUU C [3]. OO0BEM
y4eOHOM HArpy3KH MpU BHITTOJIHEHUH UHIUBUAYAIBHOTO 3a7aHus — 9 4acoB.

4 POH/I OHEHOYHbLIX CPEJICTB

4.1 Kpurepum ¥ MmMKAJbl JIJ HWHTETPUPOBAHHONW OLEHKU YPOBHS
cpOopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasnaowas KomnemeHyuu — nOJTHOMA 3HAHUU

- HyJIEBO ypOBEHb: HEBEPHBIE, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PYOBIX
OIIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUN HUKE MUHUMAJIBHBIX TPEOOBAHMUIA;

- MUHAMAJIbHBIM YPOBEHB: JAaHbI HE MOJHBIE, HETOUYHBIC U HEAPTYMEHTHUPOBAHHBIC
OTBETHl Ha BOMpPOCHL. [lomymeHo MHOro rpyObIx OIIMOOK. YpPOBEHb 3HAHUW HMXKE
MUHUMAJIbHBIX TPEOOBAHMIA;

- TIOpPOTOBBIM  YpPOBEHb: JaHbl  HEJOCTATOYHO TMOJIHBIE, TOYHBIE W
apryMEHTHUPOBAHHBIE OTBETHI Ha BOINPOCHL. [LIOXO 3HAeT TEpMHHBI, ONPEACICHUS WU
IIOHATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHUS, MPUHIUIIBL. [[OmyleHo MHOro
HErpyOBbIX OIINOOK;

- CPEIHMI YPOBEHb: JaHbl JOCTATOYHO IIOJIHBIEC, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. B 11€710M 3HaeT TEpMUHBI, ONPEACICHUSA U IOHATHUA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILUEHUS, MPUHIUNBL. JOMyIIEHO HECKOJBbKO HerpyObIxX
OIINOOK;

- IIPOJABUHYTBIM YPOBEHbB: JaHbl IIOJIHBIE, TOUHBIC U ApI'YMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. 3HAET TEPMUHBI, ONPEICIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHHUSI, MPUHIUIIBI. J[OMyIIEeHO HECKOIBKO HETpyObIX OMIMOOK;

- BBICOKMI YPOBEHB: JaHbI IOJHBIE, TOYHBIE U aPTYMEHTHPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONpPEIAEICHUS W TOHATHUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUS], MPUHIUIBI. J[ONyIIEeHO HECKOJIBKO HETOUYHOCTEN.

Cocmasnaowas KomnemeHyuu — yMeHus

- HYJICBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUSA CyTH METOAUKU PEILICHUS
3a/1a4u, JOMYIIEHO MHOXKECTBO IPyOEeHIIINX OMMOOK / 3aaHus HE BBIMOJHEHBI BOOOIIIE;

- MUHUMAJIBHBIN YPOBEHbB: CJ1a00€ MOHMMAaHUE CYTH METOAMKHU PEIIEHUs 3aJauH,
nonyuieHsl rpyObie ommOku. Pemenuss He oOocHoBaHbl. He ymeeT ucnonb3oBaTh
HOPMATUBHO-TEXHUYECKYIO JIUTEPATYPY;

- TIOPOTOBBI YPOBEHB: JIOCTATOYHOE ITOHUMAHUE CYTH METOJUKH PELICHUS
3aJauM, JOMyUIeHbl omMOKU. PemieHus He Bcerna oO0CHOBaHBL. YMEET HCIOJIb30BaTh
HOPMATHUBHO-TEXHUUECKYIO JuTepaTypy. Cinabo oOpueHTHpYyeTCcs B CHEIHAIBbHOM
Hay4HOM JINTEPATYPE;

- CpeOHUN YpPOBEHb: B IIE€JIOM NOHUMAET CYTh METOAMKH PEIICHHS 3aJauH,
nonymieHsl omuOku. Pemenuss He Bcergja OOOCHOBaHBL. YMEET HCIOIb30BATh
HOPMATHBHO-TEXHUYECKYIO U CIENUATBHYIO HAYYHYIO JINTEPATYypPYy;



- IPOABUHYTHIA YPOBEHB: B IIEJIOM IMOHUMAET CYTh METOJMKHU PEIICHUS 33JayH,
nomyuieHbl  HeTo4HOCTU. (CrnocoOeH 000CHOBaTh pelIeHHs. YMEET HCIO0JIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CIIELMAIBHYIO HAYUYHYIO JIUTEPATYPY;

- BBICOKHMI ypOBEHb: MOHHUMAET CYTh METOAMKU perieHus 3anauu. CrnocobeH
00OCHOBaTh  peuieHus. YMEeT UCIOJIb30BaTh  HOPMATHUBHO-TEXHUYECKYIO U
CIEHHUAIBHYIO HAYYHYIO JINTEPATYPY, IEPEIOBON MPONU3BOJICTBEHHBIN OIBIT.

Cocmasnanowas KomnemeHyuu — 61a0eHue Hagblkamu

- HYJEBOM YpPOBEHb. HE JEMOHCTPUPYET BIAJCHHUE HAaBBIKAMH BBIIIOJIHEHHUS
npodeccuoHaNbHBIX 3a7a4. He MOXKeT BBIMOIHUTE 3aaHMs;

- MUHUMAJIbHBIM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMH BBIITOJIHEHHUS
npo(ecCHOHANBHBIX 3a7a4. VCbIThIBaET CyIIECTBEHHBIE TPYAHOCTU MPU BBINOIHEHUN
OTJIEJIIbHBIX 33JIaHUN;

- TIOPOTOBBI YPOBEHB: BJIAJICET HAaBBIKAMM BBIIOJIHEHUS MNPOPECCHOHATBHBIX
3aJ1a4y Ha [IOPOTOBOM YPOBHE. 3aJJaHUs BBIIIOJIHAECT MEIJICHHO U HEKa4ECTBEHHO;

- CpeHMI YPOBEHb: BJIaJICET HABbIKAMH BBIIIOJIHEHUS NTPO(EeCCHOHAIBHBIX 3a/1a4.
3a/iaHus BBINOJIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

- MNPOABHHYTHIMA YPOBEHB: BIIAJICET YBEPEHHBIMHU HABBIKAMHU BBITNIOJHECHUS
Npo(EeCCUOHANBHBIX 3a/lad. BBICTPO M KAYECTBEHHO BBINOJHSAET 3aJaHus, HHOTAA
JOIyCKasi HE3HAYNUTEIIbHBIE IIOTPEIIHOCTH;

- BBICOKMU ypOBEHB: BIAJEET YBEPEHHBIMHM HABBIKAMU  BBIIIOJHEHUS
Npo(EeCCHOHANIBHBIX 3aJad. DBICTPO W KayeCTBEHHO BBINOJHAET 3aJaHusl, MpHU
HEOOXOIMMOCTH JEMOHCTPUPYS TBOPUECKUN MTOAXO.

Obobwennas oyeHka chopmuposanHocmu KoMnemeHyul

- HYJIEBOW YpOBEHb: Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIbHBI YpOBEHb: Ha MHUHUMAJILHOM YPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIONINE; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BBICOKOM YPOBHE;

- TOpPOTOBBIM ypOBEHb: Ha TIOPOTOBOM YpOBHE C(HOPMHUpPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- CpeIHUN YpOBEHb: Ha CpeIHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIINC;
OJIHA WJIH JIBE M3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TPOJBHHYTHIM YpPOBEHb: Ha MPOJBHHYTOM YpOBHE CHOPMHUPOBAHBLI: BCE
COCTABJISIIOIIME; OJIHA WIIK JABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM ypOBEHb: Ha BBICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIOIINE
KOMIICTCHITHI.

4.2 Bonipocsl K 3K3aMeHY U IpUMep IK3aMEHAIIMOHHOTI0 OnJiera

1. Konctpykius omHo(da3HbIxX U TpEx(Ha3zHbIX TpaHCHOPMATOPOB

2. MaruuTHbI€, MPOBOIHUKOBBIC U AJIEKTPOU3OJISAIIMOHHBIC MaTEPUAIIbI, TPUMEHSICMbIS
B TpaHchopmaTopax.

3. [punnun aeiicteus u 9J1C o6MoTok Tpanchopmartopa. Kosddumment
TpaHchopmaIu

4. OcHOBHBIC ypaBHEHUS TpaHCHOpMATOPA.



5. llonstue mpuBen€HHOTO TpaHchOpMaTOpa U €r0 YpaBHEHHUS.

6. Cxembl 3amelieHus: Tpaacopmaropa

7. BexTopHas tuarpamma TpaHc(opmaTopa mpu akTUBHO-UHIYKTUBHON Harpys3ke
8. BexTopHas nquarpamMma tpaHchopmaTtopa npu akTUBHO-EMKOCTHOM Harpy3Kke
9. Onpenenenue napaMeTpoB CXEMbI 3aMELIEHMsI TpaHC(POopMaTOpa MO OIbITaM
XOJIOCTOTO X0/1a U KOPOTKOTO 3aMbIKAHUS

10. BHelHue XapakTepUCTUKU TPaHCHOPMATOPOB MPU U3MEHEHUH BEJIMYUHBI U
XapakTepa Harpy3Ku

11. TTorepu MOIIHOCTH U K.I1.JA. TpaHChopMaTopa.

12. MapkupoBKa BBIBOJIOB, CXeMbI COSTUHEHHSI 0OMOTOK TpEX(a3HbIX
TpaHChHOPMATOPOB

13. I'pynimel coennHeHus 0OMOTOK TpEX(a3HbIX TpaHCPOPMATOPOB.

14. CpaBHUTENbHAS XapAKTEPUCTUKA OCHOBHBIX TUITOB AJIEKTPUUYECKUX MAILIUH
NEPEMEHHOrO TOKA

15. IonydeHnue BpalaroIierocsi MAarHUTHOTO MOJISI B MHOTO(a3HbBIX SJIEKTPUUECKHUX
MalllHAX

16. YcTpoicTBO M NPHUHLINI JEHCTBHSI ACHHXPOHHBIX MaIlIUH

17. PexxuMbl pabOThl aCHHXPOHHOM MAaIlIWHbI

18. ®uznueckue nNpoueccsl B aCHHXPOHHOM MallMHE C HEMOABUKHBIM POTOPOM
19. ®uznyeckue npoueccsl B ACHHXPOHHON MAlIMHE C BPAIIAIOIIUMCS pOTOPOM
20. ITpuseaenue IJIC, TOKOB U CONPOTUBIECHUN POTOPAa K OOMOTKE CTaTOpa

21. Cxempbl 3aMELICHUS] aCHHXPOHHBIX MAILIWH

22. YpaBHEHHUE JICKTPOMAarHUTHOTO MOMEHTA ACUHXPOHHOW MaIluHbI

23. AHann3 MEXaHUYECKUX XAPAKTEPUCTUK AaCUHXPOHHOW MaIlIHBI

24. [locTpoeHne MEXaHUYECKUX XapaKTEPUCTUK aCHHXPOHHBIX MAILIUH 10 KaTaJ0KHbIM
JTAHHBIM

25. PexxuM reHepaTOpHOrO0 TOPMOKEHNSA ACUHXPOHHON MAIlIMH

26. PexXuMBI 3JIEKTPOMarHUTHOTO TOPMOKEHNSI aCHHXPOHHBIX MAILIWH

277. AcuHXpOHHBIE IBUTATENH C (ha3HBIM POTOPOM

28. ACUHXPOHHBIE IBUTATENH C TITyOOKOMa3HBIM POTOPOM

29. PerynupoBaHHU€E 4aCTOThI BPAILEHUSI aCHHXPOHHBIX JBUraTEIe H3MEHEHUEM
4acCTOTHI

30. [TomroconepeknoyaeMble aCHHXPOHHBIE IBUTATEIN

31. PerynupoBaHue 4aCTOTHI BPAILICHUS! aCHHXPOHHBIX JBUraTeNIe N3MEHEHUEM
CKOJIBKEHUS

32. XapaKTEpUCTUKN ACUHXPOHHBIX JBUTATEIEH ITPU OTKIOHEHUAX MTUTAKOLIETO
HaIpsHKEHUs

33. HacTtoTHOE perynupoBaHue ckopoctu A/l

34. PaboTa acMHHXpOHHOTO JBUTaTels OT OJJHO(a3HON ceTH

35. KOHCTpYKIIUS M IPUHLIMI IEHCTBUSI CAHXPOHHBIX MAIINH

36. Peakuus sSsKOpsi B HESIBHOIIOJIFOCHBIX CUHXPOHHBIX T'€HEPAaToOpax

37. Peakuus sSIKOps B IBHOIIOJIFOCHBIX CUHXPOHHBIX T'€HEpaTopax

38. XapakTepUCTUKN XOJOCTOr0 X0/1a U KOPOTKOTO 3aMbIKaHNs CHHXPOHHBIX
reHEPAaTOPOB

39. YpaBHenus u BektopHas auarpamma JJ[C u HanpsKeHH HESIBHOTIOMFOCHBIX
CUHXPOHHBIX T€HEPATOPOB



40. YpaBHeHus u BekTopHas quarpamMma JJ[C 1 HanpspKeHU SBHOMOIIOCHBIX
CUHXPOHHBIX T€HEPaTOPOB

41.

BHeliHue u peryimpoBOYHbIE XapaKTEPUCTUKN CUHXPOHHBIX T€HEPATOPOB

42. ITpuHIUI AEHCTBHUS U OCHOBHBIE XapPAKTEPUCTUKU CUHXPOHHBIX JBUTATEIICH

43. CocoObl IycKa CHHXPOHHBIX JIBUTaTENEH

44. [TpuHuun AeHUCTBUS U PEKUMBI PaOOThI CHHXPOHHBIX KOMIIEHCATOPOB

45. YrnoBble XapaKTEPUCTUKN CUHXPOHHBIX MaIlUH

46. Cratnueckasi yCTOMYMBOCTh CHHXPOHHBIX T€HEPATOPOB

47. YCTpOUCTBO U MPUHIIUN ACHCTBUS JIEKTPUUECKUX MAIIUH MOCTOSTHHOTO TOKA

48. IIpeoOpa3zoBaHusi SHEPrUU B MAIlIMHAX MOCTOSIHHOTO TOKa. [IpuHIMn oOGpaTuMocCTH.
49. 31C oOMOTKH SIKOPA U AJIEKTPOMATHUTHBIA MOMEHT MAIIIMHBI IIOCTOSTHHOTO TOKA.
50. [IpuHUMO 1eMCTBUS T€HEPATOPOB MOCTOSIHHOTO TOKAa CAMOBO30YKICHUEM.

51

. FeHepaTopLI IIOCTOAHHOI'O TOKa C HE3aBUCUMbIM U CMCIIaHHBIM B036y)KI(eHI/IeM

52. MexaHn4YeCKUe 1 AIEKTPOMEXaHNYECKUE XapAKTEPUCTHUKH JBUATATEIIECH
IOCTOSTHHOTO TOKA C HE3aBUCUMBIM BO30YXICHUEM.

53

. Mexanndeckue u QJICKTPOMCXAHNYCCKHUC XAPAKTCPHUCTHUKHU IBUI aTeseu

ITIOCTOAHHOI'O TOKAa C IOCJIICA0BAaTCIbHBIM B036y}i(I[€HI/ICM.
54. PexxuMBbI QJICKTPHUICCKOI'O TOPMOKCHHUA ABUT aTejel NOCTOSSHHOIO TOKa C

HC

55.

3aBHUCHUMBIM BO36Y)KII€HI/IGM.
CniocoOsbl PETYIIMPOBAHNA YaCTOTHI BPAIICHU A HBHF&TGHGﬁ ITOCTOAHHOI'O TOKA.

56. CnenuanbHbIE AIEKTPUYECKUE MALLIUHBI.

IIpumep 3K3aMeHALMOHHOTO OHMIeTa

T'OYBIIO «JOHELIKNI HALIMOHAJIbHBII TEXHUYECKWI YHUBEPCUTET

[Iporpamma noaroToBKH: bakanaBpuar

HarmnpasieHue noAroToBKHU: 13.03.02 DneKTpo3HEpreTuKa U JEKTPOTEXHUKA
Hanpasiennocts (mpoduis): OneKTpoCcHa0XKEeHNE

CemecTp: 5

VYyeOHasi AMCHUIIIINHA: DNeKTpUYECKHEe MaIIMHbI

3K3AMEHAIIMOHHBLIN BUJIET Ne 1

1. HOquy TOK aCI/IHXpOHHOFO ABHUTATCIIA B OTHOCUTCIIbHBIX €AUHUIAX TJI51 pC)KI/IMa XOJIOCTOTO
xoja (0e3 Harpy3KH) 3HaYUTENHHO OO0JIbIIIE TOKA XOJIOCTOr0 X0/1a TpaHc(hopMaTopa TaKoH ke
MOIITHOCTHU?

2. Kakumu crioco6aMu MOKHO YMEHBIITUTH ITyCKOBOW TOK aCHHXPOHHOTO JABHUTATEIS C
KOPOTKO3aMKHYTBIM poTopoM? Kak 3T0 oTpaxaercs Ha IlyCKOBOM MOMEHTE?

3. KakoBo Ha3HaueHHE KOJJIEKTOpPA B TEHEPATOPE U B ABHUTATEIIE IIOCTOSIHHOTO TOKa?
4. Kakue crocoObl OrpaHUYEHHUs TyCKOBOI'O TOKA MPUMEHSIOTCS B IBUTATENSX TOCTOSHHOTO TOKa?

5. OmnpezienuTe MOMEHT Ha Baly TPeX(a3HOTO ACHHXPOHHOTO MIECTUITOIFOCHOTO IBUTaTEs,
KOTOPBIi paboTaeT co ckojbxeHueM S = 0,04, moTpedIseT U3 CEeTH ¢ HANPSHKEHUEM
U; =380 B tok I3 = 12,3 A ipu cos(¢) = 0,8 u KI1JT = 0,85.

6. JIBurarenp mapamieslbHOTO BO30YKIEHUS, KOTOPBIH HMEeT HOMHUHAIBHBIN TOK

Iz =52 A myckaroT B X0J1 uepe3 peocTar ot cetu ¢ HanpsbkeHuem U = 220 B. TpeOyercs
OTIPENIETTUTh COTIPOTUBIICHNE PEOCcTarTa, eciim conpotuBiaeHue skops R, =0,4 Owm, a myckoBoi
TOK TIPUHATH paBHBIM |7 = 1,8 1.



4.3 Kputepun oueHMBaHUuA (IK3aMEH)

CTyaeHThl OYHO-320YHON W 3a04HOM (OpM OOyYEHHs JOMYCKAIOTCA K Caade
9K3aMEHAa TIPU YCIIOBUW BBIOJIHEHUS KOHTPOJIBHOW paboOThl (MHIUBHIYaIHLHOTO
3a7aHUs).

DK3aMeHAIlMOHHAs OIICHKA BBICTABIIICTCS IO pe3ysbTaTaM  HaIllMCaHHOW
CTYZICHTOM BO BpeMs dK3aMeHa PabOoTHl.

KPUTEPUUN

OLlEHUBAHMS YK3aAMEHANMOHHOM PadoThI MO JUCHUILIMHE «DJIeKTPUYECKHE MAIITMHBD)
JUTsl OO Y4arOIIMXCs 110 HanpaBiaeHUIo MoAroToBKH: 13.03.02 «DneKTpoIHEepreTrKa 1 MIEKTPOTEXHUKAY
(HarmpaBIeHHOCTD (MPOQHIIB): «DIEKTPOCHAOKCHHE)

DK3aMEHALlMOHHAsT OLIEHKA BBICTABIIETCA 1O pe3yJbTaTaM HalMCaHHOU
CTYJIEHTOM BO BpeMs 3K3aMeHa pa0OThl. DK3aMEHAIIMOHHBIA OWJIET COAEPKUT LIECTh
3aJjaHUi TI0 pa3HbIM TeMaM. Bompocer 1 — 4 0XBaThIBAIOT TEOPETUIECKYIO YacTh Kypca,
a TaKxke TpPeOyIOT JAEMOHCTPALMU MPAKTUIECKUX HABBIKOB, IMOJYYCHHBIX CTYACHTOM B
XO/I€ BBITOJIHEHUS Ja00paTopHbIX padoT. [IpaBuibHBIN OTBET HA BOMPOC OIICHUBACTCS B
15 6amnoB. Ecnu B oTBeTE JOMYIIEHBl HETOYHOCTH JTUOO MPU HEMOJIHOM OTBETE, OLICHKA
yMeHbIlIaeTcsi Ha 5 OaiioB. B ciiyyae HEBepHOro OTBETa HAa TEOPETUUECKHIl BOIPOC
oOyuJaroluiics Moiay4aeT 3a HEro HoJib OaJlIOB.

[IpaBunpHO peleHHas 3agada (Bompochl 5, 6) omnenuBaercs mno 20 OGaios
Kaxzaas. Ecnu B pelieHuu ecTb HECyLIECTBEHHbIE HETOYHOCTH, HE IOBIMSBIIME HA
pe3ysibTaT, MakCUMajbHasl OlIEHKa yMeHbIIaeTcs Ha 5 OamioB. Ecnu He yka3aHbl uiu
HEBEPHO yKa3aHbl €IMHUIBI HU3MEpEHUs (U3MUECKUX BEJIUYMH, JOIMYIIEHBI
NOTPEIIHOCTH B BBIUMCICHMSX, OLICHKa cHIkaercsa Ha 10 OamioB. Ilpu HemoiaHOM
pelleHnu ¢ OMMOKaMH B BBIYMCIICHHUSAX OIIEHKA cocTaBisieT 5 6amos. [lpu orcyrcTBUM
BBINIOJIHEHUS 3aJaHUs OOy4YarOIIMIICsS TOJydaeT HOJIb OaJlioB.

[Tony4yeHHble OayIbl 32 OTBETHI HA BOMPOCHI M 3a/Jayd OuieTa CyMMHUPYIOTCH,
UTOroBast orieHKa BeIBOAUTCA 110 100-0aIpHOM HIKae.

[lonyyennass ouenka mno 100-0ayuibHOM 1Kane OMNpPENEsieT OUEHKY MO
rocyJapCcTBeHHOM mikane u mkaine ESTS:

Cymma 6aminoB Ouenka Ouenka
no 100-0anpHOM HIKane no mkaue ECTS 10 TOCYAAPCTBEHHOM HIKase
90-100 A OTimaHO
80-89 B Xoporo
75-79 C
70-74 D
60-69 E VY 10BI€TBOPUTETHHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIHHO

* — ¢ 00s3aTENIbHBIM IOBTOPHBIM U3YUCHUEM AVCHHUIIIIUHBI.

Texymuii KOHTPOJIL 3HAHUI CTYACHTOB OYHOU (POPMBI 0OyUEHUS TTPOU3BOAUTCS
BO BpEMSI KOHTPOJIBHBIX OTIPOCOB B XO/I€ TIPOBEICHHUSI TAOOPATOPHBIX 3aHATHH.



4.4 Ilpumep TeKyLIero onpoca Ha J1adl0paTOPHBIX 3aHATHAX

Ha npumepe temsbl «MccnenoBanue TpancdopMaTopa B peskMe XOJ0CTOrO X0J1a»
buier Nel

1. Kak onpenensercs MOIHOCTh OAHO(A3HOTrO TpaHchopMaTopa Mo MacnopTHBIM TaHHBIM?
Bapuanumer omeema:

1) LlU;cosg;  2) 1,U,cosep,; 3) IU,cose,; 4) I,U; abo |,U,.

2. OT 4ero 3aBHCUT BEIMYMHA aKTUBHOW MOIIIHOCTH TpaHChopMaTopa Mpy KOHKPETHOW CUIIe TOKa?
Bapuanmor omeema:

a) ot ko3 durmenra Tpanchopmanuu; 0) OT HaNPsHKCHUS,

B) OT MMOTEPh MOIIHOCTHU TpaHCc(opMaTopa; T') OT XapaKTepa Harpy3KHu.

3. Ha kakue HampspKeHHE W TOK paccudTaHa MepBUYHAsS 0OMOTKa 1abopaTopHOro TpaHchopmaTopa
COTJIACHO TACTIOPTHBIM JIaHHBIM?

Bapuanmul omeema:

a) U=380 B, 1=3,8A; 0) U=220 B, 1=3,8A;

B) U=220 B, 1=6,65A; r) U=380 B, 1=6,65A.

4. Ha ocHOBE KaKkoro ycioBus (IIpuU3HaKa) ONMPEICIISIFOT YHCIIO BUTKOB TpaHchopmaropa?

BapuaHrnbl omeema.

1) paBaocTh BuTKOBBIX D/IC B 1110001 0OMOTKE;

U
2) Uzzﬁ;

3) koadurueHT TpaHcHOopMaIUK HE 3aBUCUT OT CXEMbI COSTUHEHUS] OOMOTOK;
4) O]1C nponopuyoHaibHa AIEKTPOMarHuTHOMY MOTOKY B CTEPKHSX.

v
5. Yemy pasuo U, ,, ecmu U, =173B, K =10, cxema coemuuenns /A ?
BapuaHn’Lbl omeema.

1) 10 B; 2)173B;  3)30B;  4)10/43.

4.5 Kputepum onieHuBaHus (3a4€T)

Texymuii KOHTPOJb 3HaHUI  CTyneHTa O4yHOM  (opmbl  OOydeHHS
OCYIIIECTBISIETCSI MyTeM KOHTPOJBHBIX OMPOCOB IEPEa BBIMOJTHEHHEM JabOpaTOPHBIX
paboT, Mo pe3yabTaTaM BBITIOJHEHHUS JTa0OPATOPHBIX PadOT, Ompoca Ha JIEKIIMOHHBIX
3aHATUAX; CTYACHTa 3a04HOM (OpMbI OOyYEeHHS — TO pe3yJabTaTaM BBITIOJTHEHHUS
KOHTPOJIbHOM paOOTBHI.

BrimonHeHne 1a00opaTopHbIX pabOT ¢ 3alUTON OTYETA, KOHTPOJIBHOU pPadOTHI,
IPEeIyCMOTPEHHBIX paldouell MNporpamMmol AMCUMIUIMHBI, SIBISETCA HEOOXOIUMBIM
YCIIOBUEM JIOIYCKa CTYJIEHTA K 3a4eTy.

IIpomexyTouHass arTecTalusi 1O pe3yjibTaTaM OCBOEHUS JUCUUIUIMHBI B
ceMecTpe MPOBOJIUTCS B (OpME CEMECTPOBOTO 3aU€Ta.

PacnipenesieHue 6a/1J10B TEKYIIET0 KOHTPOJIS

No MakcuMalibHO
®opMa KOHTpOJIA
/1 BO3MOKHOE KOJIMYECTBO 0aJJIOB
1 KoHnTponbHbIe Ompock! 1o 1abopaTopHbIM paboTam 35
2 OT4eTsI 10 JIAbopaTOPHBIM paboTam 35
3 Ornpochl Ha JIEKIIMOHHBIX 3aHITUSIX 30

NTOT'O: 100




[Tomyyennass omenka mo 100-0ayutbHOW IIKane OMpEeseT OIEHKY TI0
rocyaapcTBeHHou mkane u mkane ESTS:

Cymma 0OasioB Ouenka Onenka
o 100-6anpHOI mKaie no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A 3a4YTEHO
80-89 B
7579 C 3aYTEHO
70-74 D
60-69 E 3a4TEHO
35-59 FX
0-34 =4 HE 3a4TEHO

* — ¢ 00s13aTEIIbHEIM IMMOBTOPHBIM M3YUCHUCM OUCHHUILIIMHBI.

5 PEKOMEHAYEMAS JIMTEPATYPA

I Ocnoenaa numepamypa

1. Txau€é, A.H. DOnektpuueckue MamuHbl: ydeOHoe mocobue / A.H. Tkaués,
B.B. Cenynckuit. — Yensounck: OY BO «HOxHO-YpanbCKuil TEXHOJIOTHUECKHMA
yauBepcutet, 2021. — 131 c. — Jloctyn uepe3 Tu4HbIN KaOUHET CTY/ICHTA.

II /lononnumensnasa aumepamypa

2. Tansn, DO.T. DnexkTpuyeckue MaIIMHBI IEPEeMEHHOTro Toka: Yyuel.mocobue /
O.T. Tl'ansn. — Camapa: Camap. roc. texH. yH-T, 2014. — 80 c. — ocTtyn uepe3
JMYHBIA KaOWHET CTYy/ICHTA.

3. AmyxtuH, A.C. DIEKTpUYECKUE MAIIMHBI [ DJIEKTPOHHBIA pecypc]| : yued. mocooue
st By3oB / A.C. Anyxtun ; ['OY BIIO «JOHHTY». — 90 M0.— [oneuk :
JOHHTY, 2016. — 1 ¢aiin. — Cucrem. TpeboBanus: Acrobat Reader. — Pexum
nocryma: http://ed.donntu.org/books/cd4505.pdf

6 YYHEBHO-METOANYECKOE OBECIHEYHEHUE JTUCHUIIJINHbI

Y4eOHO-MeTOAMYECKUE U31aHusA, paspadoTannbie B JlonHTY:

4. Meroanueckue yka3aHWs K BBITIOJHEHHUIO JaOOpaTOPHBIX padOT MO JUCHUILIINHE
«OnexTpuueckue MamuHby. Paznen « Tpanchopmatopsl» [DeKTpOHHBIN pecype] /
CocraButenu ['.B. Jlemuenko, O.B. IlenskoB: ['OY BIIO «JOHHTVY»,
Kad. Onexrpomexanuku u TOD. — Dnektpon. nax. (1 daitn). — Jonernk : JOHHTY,
2023. — JlocTyn yepe3 JIMUHbINA KaOMHET CTYJEHTA.

5. Mertonuueckue ykazaHUs K BBITIOJHEHUIO JTAOOPATOPHBIX PabOT MO JAUCIUILIUHE
«Onextpuueckue mamuHby. Pasnen «CHHXpOHHBIE MAIIMHBDY [DNEKTPOHHBIN
pecypc] / CocraBurenu I'.B. Jlemuenko, O.B. IlenbkoB: I'OY BIIO «IOHHTVY»,
Kad. Dnexrpomexanuku u TOD. — DnektpoH. naH. (1 ¢aiin). — Jonenk : JOHHTY,
2023. — JlocTyn yepe3 TMYHbINA KaOMHET CTYICHTA.


http://ed.donntu.org/books/cd4505.pdf

6. Meroanueckue yka3aHUS K BBIIOJHEHHIO JAOOPATOPHBIX pabOT MO AUCHUIUIMHE
«DNeKTpUUecKue MaluHb. Pa3gen «ACHHXpOHHBIE MalIMHBDY [DIEKTPOHHBIN
pecypc] / CocraButenu I'.B. Jlemuenko, O.B. IlenspkoB: ['OY BIIO «IOHHTVY»,
Kad. Onexrpomexanuku u TOD. — Dnektpon. aax. (1 ¢aitn). — Jonenk : JOHHTY,
2023. — locTyn yepe3 JUYHbIA KaOMHET CTYJICHTA.

7. Meronuueckue yka3aHUsi K BBIMOJHEHHUIO JIA0OPATOPHBIX padOT MO JUCHUIUIMHE
«QnexkTpuueckue MamHby. Paznen «MammHbl MOCTOSTHHOTO TOKa» [ DNEKTPOHHBIN
pecypc] / CocraBurenu ['.B. Jlemuenko, O.B. Ilenskos: 'OY BIIO «IOHHTVY»,
Kad. Dnexrpomexanuku u TOD. — Dnextpon. nau. (1 ¢aitn). — onenk : JOHHTY,
2023. — locTym yepe3 JUYHbIN KaOUHET CTYACHTA.

8. Meroanueckue peKOMEHJAIMHU MO 3JIEKTPUUYECKUM MallMHaM K KypcoBOW paboTe
«Pacuer TpancopmaTtopa» AN CTYACHTOB HampaBieHusi moarotoBku 13.03.02
«DNEeKTPOIHEPreTUKa u AIIEKTPOTEXHUKAY (mpoduu MOJITOTOBKU:
«IIEKTPOIHEPTETUUECKUE CUCTEMBI 51 CeTn», «INEKTPOCHAOKEHUE) )
[DnexTponnsblil pecypc] / CoctaButens I'.B. Jlemuenko : I'OY BIIO «IOHHTVY»,
Kad. Onexrpomexanuku u TOD. — Dnektpon. nax. (1 ¢aitn). — Jonenk : JOHHTY,
2023. — JlocTym yepe3 JIMYHbIN KaOUHET CTYEHTA.

DJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI

OBC JJIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

Internet-pecypcsi
http://rgr-toe.ru/file_archive/11/101/

7 MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

7.1 JlekinOHHBIE 3aHATHUSA:

VYuebnas aymutopus Nel.003, ydeOHbIii Kopmyc 1, ns mpoBeneHUsS 3aHSATHI
JEKIIMOHHOTO THMA W JIA0OPATOPHBIX 3aHSATUH, TPYNNOBBIX W HHAMBUAYATbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJISL U MPOMEKYTOUHON aTTECTalluU (MyJIbTUMEIUNHOE
o0opyaoBaHue: HOYTOYK, MYJbTUMEIUWHBIA MPOEKTOP, SKpaH; CIECHHATN3UPOBAHHAS
Mebenb:  JI0CKa  ayJUTOpHas, CTOJbl  ayJUTOPHbIE, CTYJbsl  YYEHUYECKHE;
JIEMOHCTPALIMOHHbBIEC CTCH]IBI U TIJIAKATHI).

7.2 JladbopaTopHbIe padoThI:

JlabopaTtopus snektpuueckux mamuH Nel.003, yueOHbIl kopnyc 1, ocHamieHa
UCIIBITATeIbHBIMUA CTEHJAAMHU B COCTABE UCIBITATEIBHBIX U HArPY30UHBIX AJIEKTPUUECKUX
MaIlliH, BBIBOJIbI OT MAIIIMH HaXOJSTCsS Ha paldodeill maHeau, Ha JTON JKe IMaHeIu
HAxXOJATCA BBIBOABI OT HW3MEPHUTEIBHBIX MPUOOPOB H  IMYyCKO-PETYIHPYIOMIEH
anmapatypsl  (peoctathl ogHOoda3HbBIH U Tpex(dasHwii, aBTOTpaHChHOPMATOP W
WHYKIIMOHHBIA PETYISITOP), @ TAKXKE BBIBOJBI OT aBTOMATOB MUTAHUS KaK IEPEMEHHBIM,
TaK ¥ MOCTOSHHBIM TOKOM; BCero § paboumx MecT mo pazaenam «TpanchopmaTopbi»,
«ACHHXpPOHHBIC MAIIUHBD W «MaIIUHBI TTOCTOSTHHOTO TOKa» W 6 pabouuMx MecCT TI0


http://donntu.ru/library
http://iprbookshop.ru/

pazneny «CHHXPOHHBIE MAIIMHBD»Y, YTO TO3BOJIIET MPOBOJIUTH (HPOHTAIBHBIE
n1abopaTopHble pabOThl — BCE CTYJIEHTHI BHINOJIHAIOT MOOPUTAHO OJHY U Ty Ke paldoTy.

[To BBIMOTHEHHBIM J1AOOPATOPHBIM pabOTaM CTYJIEHT COCTaBisieT oT4yeThl. OTUET
opopmiiseTcss Ha Juctax ¢opmata A4 B COOTBETCTBUM C TpeOOBaHUSIMH,
npeabsaBisieMbiMi Kadenpoil anexktpomexanuku u TOD k oTyéTaM o J1abOpaTOPHBIX
paboTtax. 3ammTa OTUY€TOB MPOUCXOAUT MYOJMYHO HA AayJAUTOPHOM 3aHITUU
npenojaBaTesnio, BeaymeMy 3aHsaTus. MMerorcs OnaHkd OTY4ETOB O JIabOpaTOPHBIX
paboTax Ha 3JIEKTPOHHOM HOCHUTEIIE.

7.3 CamocTtosiTesibHAs1 padoTa:

[TomemneHust IS CaMOCTOSITENFHOM PaOOTHI C BO3MOKHOCTHIO TIOJKITIOUYCHHS K
cetu "UHTepHer" u obecrmeueHHWEM JOCTynma B SJICKTPOHHYIO HH(OpPMAIMOHHO-
0o0pa3oBaTeNbHyI0 CpeAy OpraHHu3allii: YWTaJbHBbIC 3ajbl, y4yeOHbIE Koprmyca 2, 3
(KommptoTepHass TeXHWKAa C BO3MOMKHOCTBIO TOJKIIOUEHUS K ceTh «UHTepHeT» H
o0ecrieueHneM JIOCTyla B BJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpPEIy
(BUOC JOHHTY) u snextponno-6ubnuoreunyto cucremy (3bC IPRbooks), a Taxxke
BO3MOKHOCTBIO MHAMBUAYAJILHOTO HEOTPAaHUUEHHOTO JTocTyna oOy4daronuxcs B ObC u
BUOC nocpeacteoMm Wi-Fi ¢ mepcoHanbHbIx MOOMIBHBIX ycTpoiicTB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas nuiensus MPL 2.0, Grub loader for
ALT Linux — munensus GNU LGPL v3, Mozilla Firefox — imunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — nunensus GNU GPL).



