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PabGouast mporpaMma IUCIMIUIMHBI ODJIEKTPUYECKUE MAIIMHBI COCTaBJICHA
B COOTBETCTBMM C  y4e€OHbIM IUIAaHOM 1O  HampaBi€HUIO  MOJATOTOBKHU
13.03.02  «DnekTpodHepreTuka U JJEKTPOTEXHUKa» 1 OakainaBpuara
HaIpaBiIeHHOCTH(MPOPUiIb) «IHEPrOYCTAHOBKM HA  OCHOBE  BO30OHOBIISIEMBIX
MCTOYHUKOB 3Heprun» i 2023 rona nouéma.

Cocrasurens:
JoUeHT Kadeapsl

«IOMuTOD» K.T.H., 1OUEHT _zﬁ’(/f I.B. Jlemuenko

(OAIMS) (PHO)

Pabouas mnporpamMma pacemoTpeHa W npuEsTa Ha 3acejaHud  Kadeaphl
«INEKTPOMEXAHHKA H TEOPETHYECKHE OCHOBBI ATEKTPOTEXHHKHY.
[Iporokonor « /3 » OF 2025 romaNe /

M 4

3asenyrouwmii kadenpoii 0 ____E.A. Xypasens

Loamecs ) (dHO)

Pabouast mporpamma corjiacoBaHa ¢ BbIMycKawmeil kadeapoii «Dnekrpuye-
CKU€ CTaHLIUUY. )
Iporokonor « /Y » PZ£ 2023 roma Ne  /

3aBenyromuii kKaeapoi —f C.H. Txayenko

(nozmuc'b)

PabGouast mporpamma ogo0pena y4yeGHo-meroanveckoii komuccueii 'OYBIIO
«lorHTY»no nampasnenuto noarorosku 13.03.02 «DmexTposHepreTrka u 3JIEKTPO-
TEXHHUKA.

[TpoTokon oT « A2 » o3 2023 roma Ne 3
[Ipencenarens ﬂf 3 C.H. Txaueunko
(nonn'u%)

Pabouas nporpamma npoasiena st 20 rofa npuéma Ha 3acefaHuu Kadenpsl
«Onexkrpomexanuka u TOI».
[IpoTokon oT « » 20 roma Ne

3aBenyromuii kadeapoi

(moxnuck) (®.1.0.)

PabGouass  mporpamma  corjiacoBaHa ¢  BbINycKawmeil  kadeapoi
«DNEKTPUUECKUE CTAHLINI.
[IpoTokon oT « » 20 roma Ne

3aBemyromuii kadheapon

(moamuce) (®.11.0))



1 OBBEKT, LHEJIb U 3AJAYU OCBOEHUA INCIIUITJINHBI

HucuunnuHa  «OJIEKTPUYECKHE  MAIIUHBI»  PacCMaTpUBAaeT  BOIPOCHI
AIIEKTPOMEXAHUYECKOIO0 MPEeoOpa3oBaHUs DHHEPIMM B AJIEKTPUUYECKUX MAIIMHAX,
YCTPOMCTBO M (PU3MUYECKHUE IPOLECChl B HHUX, DJIEKTPOMAarHUTHBIE IapaMeTpbl U
XapaKTEPUCTUKH, PEKUMBI PA0OTHI 1 OCHOBHBIE CIIOCOOBI YIIPABICHUS 3JIEKTPUUYECKUMHU
MaIIMHAMH.

Heap AUCHUIUIMHBI — U3YYEHUE U YIIIYOJIEHHOE YCBOCHHME (PyHJIaMEHTAJIbHBIX
3HaHUW B OONACTH AJIEKTPOMATrHUTHBIX SIBIICHUHM, KOTOpBIE JIeXAT B OCHOBE pPabOTHI
AIIEKTPUYECKUX MAIIMH U TpaHC(HOPMATOPOB, U UX MPUMEHEHHUE MPH aHAIN3E PEKUMOB
paboThl ANEKTPUUYECKUX MAIWH, KOTOPbIE HIUPOKO HCHOIB3YIOTCS B MPAKTUYECKOMN
paboTe CenuaIucTOB B 00JIaCTH AIEKTPOMEXAHUKH.

OObeKTOM  W3y4YeHHs] ~ JAWCHUIUIMHBI  SABISAIOTCS  DJIEKTPOMEXaHHUYECKHE
npeoOpa3oBaTen SHEPTrUHU, (PU3NYECKHE OCHOBBI WX pabOThI, XapaKTEPUCTHKU H
3JIEKTPOMAarHUTHBIEC TAPAMETPBI CXEM 3aMEILECHUSI.

3agaum JMCHUILUIMHBI — HAYYUTh CTYJIEHTOB: OCHOBAM KOHCTPYKIMHU U pabouux
CBOMCTB OCHOBHBIX THIIOB 3JIEKTPUUYECKMX MAIIMH OOIIEr0 M CIEUUaIbHOIro
Ha3HA4YEeHMs; OCHOBAM MAaTEMaTHUYECKOTO ONHMCAHMSI MPOLECCOB 3JIEKTPOMArHUTHOTO
npeoOpa3oBaHusl SHEPTrUM B CTAlMOHAPHBIX MU MEPEXOJHBIX PEXKHUMAX; METOJUKaM
aHaln3a paboThl AJIEKTPUYECKUX MAIllMH B PA3IMYHBIX pEXHUMax paloThl;
OTJIMYUTEIBHBIM OCOOCHHOCTSIM KOHCTPYKIIMA U XapaKTEPUCTUK DIIEKTPUIECKHUX
MaIllMH aBTOMATHYECKHX YCTPOWCTB, BEHTWJIBHBIX JIBUTaTeNied W Jp.; OCHOBHBIM
NPUHIIATIAM TPOCKTUPOBAHUS, KOHCTPYHMPOBAHUS, H3TOTOBICHUS W DKCIUTyaTalllH
o0opyaoBaHusl, OOECIEUEHUI0  JSHEprocoepexkeHus u  HHEProd’hHEeKTUBHOCTH,
HAJKHOCTH M 0E€30MacHOCTH SKCIUTyaTallid; METOJAHMKAM BBIOOpa DICKTPUUYECKUX
MAIIMH JUIS SJEKTPOTEXHUIECKUX MEXaHU3MOB.

B pesynbraTe 0cBOEHUS AUCHUIUIHHBI CTYACHT JOJIKCH:

3HaTh: KJIAacCU(UKALNIO, KOHCTPYKLHMIO, TPUHLUUI JAEWCTBHUA W Ha3HAUYECHUE
OCHOBHBIX THIIOB 3JIEKTPHUUECKUX MAIIMH U TPpaHCPOPMATOPOB; GU3NUECKUE OCHOBBI UX
paboThl, METOABI MATEMATHUYECKOTO OMUCAHUSI PEKUMOB pabOThI; MapaMeTPhl U CXEMbI
3aMELICHUS]  JJIEKTPUYECKUX  MallMH W TpaHC(OPMAaToOpoOB;  XapaKTEPUCTUKU
AJIEKTPUYECKUX MAIIMH U TpaHC(HOPMATOpPOB; MPEUMYIIECTBA, HEIOCTATKH U 00JacTb
NPUMEHEHHUS Pa3IMYHBIX TUIIOB AJIEKTPUUYECKUX MAIUH U TPaHC(HOPMATOPOB;

yMeTh: TOJbh30BaThCS OCHOBHBIMH  AHAJIUTUYECKUMHU  BBIPOKCHUSMU H
YPaBHECHUSMHU TIPU PEIICHUU MPAKTHUYECKUX 33]a4 10 ONMHCAHWIO U aHAIHN3Y PEKHMOB
paboThl  dNEKTpoJBUTATENeH, TEHEpaTOpOB W  TpaHCHOPMATOPOB;  BBIMOIHATH
UCTIBITAHUS DJIEKTPUIECCKUX MAIIMH U TPaHC(HOPMATOPOB; UCIIONB3YS YCIOBHUS pabOTHl U
OCOOCHHOCTH JKCILTyaTalli TEXHOJOTHYECKOro OOOpyJOBaHUS aHAIW3UPOBATh U
OTKCHIBAaTh YCTAHOBUBIIUECS U TIEPEXOIHBIC TPOIECCH B CUCTEMAaX, KOTOPhIE UMEIOT B
CBOEM COCTaBE JEKTPUUECKHUE MAIIMHBI H TPaHCPOPMATOPHI;

BJIaJIeTh: METOJIMKAMU ONPEIECIICHUs MapaMeTpoB M XapaKTEPUCTUK OCHOBHBIX
TUNOB  JJICKTPUYECKUX MAIIMH U TpaHC(HOPMATOPOB; aAJIrOpUTMaMH  BbIOOpa
AIIEKTPUYECKUX MAUIMH JUIsl PA3JIMUYHBIX TEXHOJIOTMUECKUX YCIOBUM UX IKCILTyaTalllu.

[lepeuncnennsie pe3yiabTaThl 0OyUEHUs SBISIOTCS OCHOBOW sl (POPMUPOBAHUS
cienytomei kommerenuuu: OIIK 4.



2 MECTO JUCIHUILINHBI B OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMME

JIMcIUIUIMHA OTHOCHUTCS K UUKIY NPO(EeCcCHOHATbHBIX IUCIUILTUH 0a30BOM
4acTH y4eOHOro IIaHa.

basupyeTcst Ha 3HaHUSAX U YMEHUSAX, KOTOPbIE CTYIEHT MpUOOpEN MpH OCBOCHUU
NPEIIECTBYIONINX TUCIMITIMH: BBICIIAasg MaTeMaTHKa, o0mas Gu3ruKka U TeOPETHUECKUE
OCHOBBI AJIEKTPOTEXHUKHU, KOTOPbIE 00ECTIEYUBAIOT OCHOBY IS M3yUYCHHSI IUCIUTLTUHBI
«DNIEKTPUYECKUE MALLIUHBD).

JucuunnuHa «IeKTpUYecKrue MalluHb obecreuynBaeT (GOpMHUPOBAHKUE 3HAHU,
HEOOXOJUMBIX TIPU aHaju3e pPEKUMOB palbOThl  INEKTPUYECKUX MAIIUH U
TpaHC(OPMATOPOB MPU H3YYEHUH NOCIEAYIOUUX AUCHUIUIMH HpOo(deCcCHOHAIBHOIO
HAIpPAaBJICHUS: AJIEKTPUYECKUE CUCTEMBI U CETH, JIEKTPUUECKHE ammapaTbl U JIpyrue
AIIEKTPOTEXHUYECKHUE TUCITUTUINHEI.

3 CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBI

3.1 PacnpenejieHue y4eOHBIX YacoB IO TeMaM JUCHUIUVIMHBI W BHAAM
3aHATHN

HaunmMenoBanue Tem KonuyectBo uacon
(conmeprxaTenbHbIX MOTYJIEH) (ouHasi/3aouyHas Gopma)
Beero B Tom yucie
Jlexu JIaGop. CPC
Tewa 1. 54/50 14/2 8/2 32/46
Tpanchopmaropsl
Tema 2. O61IMe BOMPOCHI 7/12 2/1 0/0 5/11
TEOPUH DIICKTPUUCCKUX MAIIUH
Tema 3. O61IMe BOMPOCHI 9/12 2/1 210 5/11
MaITuH IEPEMEHHOTO TOKa
Lova 4. 59/51 16/2 712 36/47
WHXPOHHBIC MAIlIWHBI
o o 43/49 16/2 18/2 9/45
CUHXPOHHBIC MAIIIMHBI
Lema 6. 41/49 16/2 16/2 0145
allIMHBI TOCTOSIHHOTO TOKA
Tema 7. Pexxumebl Harpy3ku
ICKTPUICCKUX MAITHH 416 212 0/0 204
KonrtakTtHas pabota 8 /14
(monoaHUTEIBHAS)
Kypcosas paboTta 27127 27127
WToro mo BuaaM 3aHATHI 252/270 68/12 51/8 125/236
KonTposb 54/36

Hroro: 306




(I)opanOBaHne KOMIIETeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUILJIMHBI

TeMBI TUCIUTIINHEI,
Komrerenmmm
HalleJICHHBIC Ha BRIPAOOTKY KOMITETCHITUH
OIIK-4 Tembr 1-7
3.2 Jlekuum

Tewma 1. Tpanchopmatopsi.

ConeprkaHue TEMBI 1:

OO6mue Bompochl TeopuH dJieKkTpudyeckux MmamuH (OM). Ponb u 3HaueHue
NEKTPUYECKUX MAIIMH B COBPEMEHHOM  3JEKTPOTEXHUKE M SJIEKTPOIHEPrETHKE.
Kpatkue wucropuueckue ceneHuss 1mo pas3Buturo OM. OcHOBHbIE BUAbl OM, uxX
yCTpOMCTBO U npuHLun aercteus. Knaccudukanus M.

YcerpolicTBo U npuHIMI AeiicTBUsA TpaHchopmaTopa. Kimaccudukanus. [Ipuanmn
nerctBus Tpancpopmaropa. Gopmyna snexkrpoasuxkyiei cuibl (IC). Koapdutnment
TpaHchopmanuu. YpaBHenuss MarHutoaBmxkymx cui (MJIC). dusndeckue mporecchl
B TpaHc(hopMaTope MpH X0JI0CTOM XOJIE.

[IpuBeneHne BTOPUYHBIX BEIWYMH K TEPBUYHBIM (K MEPBUYHOM OOMOTKE) Ha
OCHOBE MHBApPHAHTHOCTUM MOIINHOCTU. BekTopHas nuarpamma u T-oOpa3Has cxema
3aMEIEHHUs] C Y4E€TOM NOTepb B MarHUTONpoBoAe TpaHchopmaTtopa. OmnpeneneHue
MapaMeTPOB CXEMBbI 3aMEIICHUS MO OIMbITAM XOJIOCTOIO X0/1a U KOPOTKOTO 3aMBIKAHUSI.
BekropHas nuarpamma TpancdopmaTopa mnpu xojgoctoM xoje. KopoTkoe 3ambikaHue
TpaHC(OPMATOPOB:  AKCIUTyaTallMOHHOE W  ONbITHOE. BekTopHas auarpamma
TpaHcdopmaropa MpU KOPOTKOM 3aMblKaHUU. [lapaMeTpbl KOPOTKOrO 3amMbIKaHUS.
XapaKkTepuCTUKH KOPOTKOTO 3aMbIKaHHUSI.

PaGota TpancdhopmaropoB moa Harpy3koil. OCHOBHBIE pacueTHbIE (POPMYIIBI.
Bekropnass nuarpamMma npu aKTUBHO-UHAYKTUBHOM HArpyske. YIIPOILIEHHBIE CXeMa
3aMeIleHUs] M BEKTOpHas nauarpamma TpaHchopmaropa. M3MeHeHune HampsHKEHUS
Tpanchopmaropa TpuU Harpy3ke. BHeIIHHE XapakTEPUCTHKU. OHEpreThuueckas
quarpaMMa  akTUBHOW MoOIMHOCTH TpaHcopmaropa. Ilotepu u  kodpduimeHt
nosiesHoro nevictBus (KIIJ) tpanchopmartopa. 3aBucumocts KIIJ[ ot Harpyskw.
YcnoBusa nonyuenuss MakcumaibHoro KII/I.

Tpexdaszubsie TpanchopmaTopel. CxeMmbl coeluHeHHUs 0OMOTOK. OcoOEHHOCTH
X0JIOCTOro Xona Tpexda3Hpix TpaHchopmaTopoB. [pynmbl coeauHEHUST OOMOTOK
tpanchopmaropa.  CrocoObl  ompeneneHuss  TPynm — COSAMHEHHS  OOMOTOK
TpaHcdopmaropa.

[TapannensHas pabota TpaHc(hopMaTopoB. YcenoBus BKJTIOUEHUS
TpaHchOPMATOPOB Ha mMapauieNbHylo padoTy. OreHKa BO3MOXKHOCTH TIOSIBJICHUS
YpaBHUTENbHBIX TOKOB. PacripezienieHne Harpy3ku MeXay napajuiesibHO padoTarouMMu
TpanchopMaropaMu TOpHU: pa3HbIX KoddduimeHntax TpaHchOpMAaLMK;  Pa3HBIX
HAIMPSHKEHUSIX  KOPOTKOTO 3aMblkaHuWs. HecuMmmerpuyHasi Harpys3ka TpexdasHbIX
TpaHC(hOPMaTOPOB.

Cneunanbubie TpaHchopmatopsl. ABToTpaHchopmaTopel. IlpenmymiectBa u
HEJ0CTaTKu aBToTpaHchopmaropoB. OOnactu mnpuMeHeHus. MHOrooOMOTOYHbIE
Tpancopmatopsl.  OCHOBHBIE ~ YpaBHEHHsS  HANpsDKEHUH  TPEeXOOMOTOUYHOTO
TpaHcopmaropa, cxembl 3amenienus. O01acTu NpUMEHEHUs!.




Capounsie TpaHchopmatopsl. TparnchopMaTopsl Ay MpeoOpa3oBaHMs YaCTOTHI
u gncna (a3. TpanchopmaTopsl IS TUTAHHUS BBIIPSIMHUTEILHBIX YCTaHOBOK. [IWK-
tparncopmatopsl. PerynmpoBanue HampspkeHus B TpaHchopmaropax. [IpuHIHUIIEI
perymupoBaHus. CXeMbl  PETyJMpPOBaHHMS  HANpsDKEHUs — TpaHcdopmaropa ¢
OTKJIIOUEHHMEM OT CETH U IOl HArPY3KOM.

[lepexogupie  mporecckl B TpaHchopmartopax. OcoOeHHOCTH — pabOThI
TpaHcpopmaTopa BO BpeMsi €ro BKIIOUEHUS K CETH C Pa30OMKHYTOH BTOPUYHOMN
cucTeMoil. BHe3amHoe KOpOTKOE 3aMbIKaHHE Ha BBIBOJAX BTOPHYHOW OOMOTKHU
Tpanchopmaropa. Ymapueiii Tok K3. DnexkTpoanHaMuyYecKWe CHIIBI TIPH BHE3AITHOM
KOPOTKOM 3aMbIKaHUH.

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

Tewma 2. O0uirie BONpOCkl TEOPHH SJIEKTPUUECKUX MAIIHH

ConepxaHue TeMbI 2:

[TonsiTrie 006 AIEKTPOMEXaHUYECKOM MpeoOpa3oBaHUK SHEPTUU. MaTeMaTHu4ecKoe
OMKCAaHUE DJIEKTPOMATHUTHOIO U  3JEKTpUyecKkoro 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.
Jlureparypa k Teme 2: [1, 2, 3].

Tema 3. O6me BOMPOCHl MAIIMH MEPEMEHHOTO TOKA.

ConepxaHue TeMbI 3:

KOHCTpyKTHBHBIE CXEMBI M YCTPOMCTBO MAalIWMH NEPEMEHHOTO TOKa. [IpuHImmn
nevictBus. Krnaccubukamuss MamuH TepeMeHHOTo Toka. (OCHOBHBIC TPUHIIUIIBI
co3fgaHusi OOMOTOK MaIllMH TMepeMeHHoro Toka. Kiaccudukanus oOMOTOK MamivH
MEePEMEHHOT0 TOKA.

OJIC obmotok wMamuH mnepemeHHoro Toka. JJIC Butka. DJC KaTymikw.
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.
[TpuHIMT CO3MaHMS BPAIIAFOIIETOCs MAarHUTHOTO TTOJIS.

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

Tema 4. CHHXpOHHBIE MaIlIUHBI.

ConepxaHue Tembl 4:

O6mme Bompockl cuHXpoHHBIX MamuH (CM). Hasznauenme u pomp CM kak
npeobpazoBareneld sHeprun. YcrporictBo CM. SIBHONOIOCHBIE M HESBHOIIOJIIOCHBIC
CM. Cuctemsl Bo30yxaeaust CM.

[Mpunmun  nevictBus CM B pexkume reHeparopa. OCHOBHBIE CIOCOOBI
oxnaxaeHus CM. ABToHOMHas pa00Ta CHHXPOHHOTO I'eHepaTopa MpU CUMMETPUYHON
Harpyske. Peakius sikopst cuaxponHoro reaeparopa (CI).

[lonepeunoe u mnpoaonapHoe ToNe sikops. Kosdduiments npuseneHus
npoaoasHoi 1 nonepedHoit MJIC sxopst k MJIC oOMOTKH BO30YX)IeHUS




VYpaBHeHHs HanpspKEHUN U BeKTOpHBIE nuarpaMMbl CIT 6e3 ydera HachIIeHUs U
c ydeToM HacbileHusi. OnpeaeneHne HOMUHAIBHOTO TOKAa BO30YKIEHUS U U3MEHEHUS
HaIpsHKEHUs IpU cOpOce Harpy3KHu.

Xapakrepuctuku CI': xapakrepuctuka xojoctoro xona (XXX), HopMmaibHas
XXX. Xapakrepuctuka TtpexdazHoro kopotkoro 3ambikanus CI'. OtHouieHue
kopotkoro 3ambikanus (OK3) cunxponHoro reneparopa. Harpyzounast xapakTtepucTuka
IIpU MHIYKTUBHOMN Harpy3ke. BHeniHue u perynupoBouHblie Xapakrepuctuku CI.

[MapannensHas paboTa CHHXPOHHBIX TeHepaTopoB. YcinoBus noakiatodeHus: CI” Ha
napauielibHyro  paboty.  OnekTpomarHuTHas  MomHocTh CM U yrioBble
xapakTtepucTuku. (Crarhyeckas yCTOMYMBOCTh. JlMHamMuyeckas  yCTOMYHMBOCTb.
[leperpy3ounasi ciocOOHOCTb.

Pabota CM 1nOpu TOCTOSHHOM AaKTUBHOW MOIIHOCTH M TMEPEMEHHOM
B0o30yxaeHun. U-oOpasnbie xapaktepuctuku CI. PerynupoBaHue akTHUBHOW U
PEaKTUBHON MOIIHOCTH.

Cunxponsnslie asuratenyd. CnocoOsl mycka Tpex(a3HOro CMHXpOHHOTO JBUTATEIS
(CH). ITyckoBoil, MakCMMaJIbHBIA 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 ctaTopa CI'. IlepexonHbie
poliecchbl B 0OMOTKE BO30YX ACHHS U B YCIIOKOUTEILHON OOMOTKE.

CBepxnepexoqHol MU IMEePEeXOJHOM MPOLECCHl. DJIEKTPOAUHAMUYECKHE CHIIbI U
MOMEHTBHI IIPY BHE3AITHOM CUMMETPUYHOM KOPOTKOM 3aMBIKAHHH.

Hecummerpuunsie pexxumbl CM. OnHodazHoe u aByxdaznoe K3 cMHXpOHHBIX
MmaiuH. Konebanus u auHamuueckast yctounBocts CM.

CnenuanpHble CHHXPOHHBIE MAIIMHBL. 3AKIIFOUUTEIbHAS JICKIU.

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

Tema 5. ACUHXPOHHBIE MAIIUHBI.

ConepxaHue TeMBI S:

OO61mme BOnpochl aCHHXPOHHBIX MauH (AM). YCcTpoiCcTBO U MPUHIUTT JEHCTBUS
acuaxponHoro nsuratens (AJl). O6mactu npumenenuss AJl. KoHcTpykiuss oOMOTOK
cratopa u poropa. Yacrtora BpalleHUss MarHUTHOIO IMOJs cTaTopa. HacroTa BpalleHUs
poTtopa. CKOJbXKEHHUE.

Pexxumbl pabotei AM. Pabora AM B JBUTATEIBbHOM pEXKUME, B PEKHUME
reHeparopa M HJIEKTPOMAarHUTHOro Ttopmosa. PaboTa acMHXpOHHOW MalIUHBI TMPHU
3aTOPMOKEHHOM poTope. OCHOBHbIE ypaBHEHHS, CpaBHEHUE C TpaHCHOpMaTOpOM.
Wunykuumonnslii  perynsitop. ®azoperynarop. Pabora acMHXpOHHOW MalluHBI TPU
Bpautatouiemcsi porope. OcHoBHbie ypaBHenus. IJIC u Tok B 0OMoTKe poTopa. YacroTa
TOKa poTopa.

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

OHepreTuyeckass JAuarpaMMa acCHHXPOHHOM MalIMHBL.  DJEKTPOMAarHUTHAs
MOIIHOCTb. DJIEKTPOMAarHUTHBIA Bpamiaronuiics MoMeHT AJl. AHanu3 MeXaHUYEeCKUX
xapaktepuctuk AJl. VYcroiiumBocth pabotel AJ] ¢ MexaHM3MOM. YpaBHEHHE




AIIEKTpOMAarHuTHOro MomeHta A/l B OoTHocuTenbHBIX eauHuLax, ¢opmyna Kiocca.
[TocTtpoenne rpadUKOB MEXAHMUYECKHX XapAKTEPUCTHK MO KaTAJIOXKHBIM JIAHHBIM.
[Torepu u KIIJI acuaxponnoro npurarens. Paboune xapakrepuctuku AJl.

O6ocHoBanue kpyroBoil nuarpammbl AJl. OmpezaerieHue MapaMeTpoOB CXEMbI
3amelneHust A/l U mocTpoeHre KpyroBOM JuarpamMmbl MO JAHHBIM OIBITOB XOJIOCTOTO
xoqa U kopotkoro 3ambikaHusi AJl. Iloctpoenue rpapukoB pabounx XapaKTEpPHCTUK
AJl ¢ ToMONIBI0 KpYrOBOM TUArpaMMBl.

OcHoBHble ipoOnemsl mycka A/l. ITyckoBbie xapakrepuctuku. Ilyck B xoq Al c
¢dazupiM poropom. Ilyck B xox A/l ¢ KOpPOTKO3aMKHYTHIM POTOPOM. YIIydIlIeHUE
MYCKOBBIX XapakTepucTuk AJ[ ¢ KOpPOTKO3aMKHYTHIM pOTOPOM (IBUTATENUd C
ryOOKMMHU Ta3aMd  Ha pOTOpe, JBHUTATed C  JIBYXKJIETOYHBIM  POTOPOM).
PerynupoBanue uyactoTel BpameHus AJl: HW3MEHEHHMEM 4YacTOThl MHTAIOLIETO
HaIIpsDKEHMS; U3MEHEHUEM 4YHCia [ap IIOJIKOCOB; MU3MEHEHMEM CKOJIBXKEHUS: 3a CUeT
BBEJICHUS B LIENIb POTOPA JOOABOYHOTO COMPOTHUBIIEHUS, 3a CUET U3MEHEHUS BEJIUYUHbI
HaIpsDKEHUsT Ha cTarope, 3a cueT BBelAeHUs no6aBouHod JJIC B memb poTopa.
CriocoOblI 351eKTpUYecKoro Topmosxenus A/l.

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

CriennanbHble aCHHXPOHHBIE MalIMHbI. PaboTa acCHHXPOHHOM MalllUHbI B PEKUME
reHeparopa. ACHHXPOHHBIM MpeoOpa3oBaTesb YaCTOThL. YCTPOWCTBO M TMPHUHITUI
nevictBus oaHodasubix AJl. Pabora Tpexdaznoro AJl ot oaHodaszHOU ceTu.
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
AJIIEMEHTHI KOHCTPYKIIMM MAIINH MOCTOSTHHOTO Toka. [IpuHiun oOpa3oBaHus 0OMOTOK
MaITUH TIOCTOSIHHOTO TOKA, UX KJIacCU(HUKaIIUS.

MarauTHOe TMOJie B BO3AYIIHOM 3a30p€ MaIIUMHBI IPU XOJOCTOM XOJE€.
MarnuTHas Lenb MallluHbl MOCTOSHHOTO TOKAa. XapaKTepHCTUKA HaMarHU4YWBaHUs
MallliHbl. MarHuTtHoe ToJie MpU  Harpy3ke  MamuHbl.  Peakiusi  siKkops.
DJIEKTPOMArHUTHBI MOMEHT MAIlIMH MOCTOSIHHOTO TOKa. OCHOBBI TEOPUH KOMMYTAIIUH.

['ereparopsl moctositHHOTO ToKa. Kiaccudukanus mo crmocob6am BO30YXKICHHUS.
DOHepreTuueckas  auarpamMma. ['eHepaTop €  HE3aBUCHUMBIM  BO30Y)KJICHHUEM.
XapakTepuUCTUKHU: XOJIOCTOTO XOJa, Harpy3ouHasi, BHEIIHSAS, PEryJIUpOBOYHAas,
KOPOTKOTO 3aMbIKaHUSI.

['enepaTopbl ¢ camoBO30yxaeHUEM. [IpuHIUIT camMoBO30YXACHUS. Y CIIOBUS
CaMOBO30Y>KJIEHUSI T€HEPATOPOB MapajuIeIbHOTO U CMEIIAHHOTO BO30YKICHHMS.




XapakTepucTuku 3Tux reHepatopoB. OOnactu mpumenenus. [lapamnenshas pabota
TEHEPATOPOB IIOCTOSIHHOTO TOKA.

JIBUTaTENH IOCTOSIHHOTO TOKAa. YCTPOMCTBO M NPHWHLMII JEWCTBUS JABUTATEIIS
nocrossHHoro Toka. Kiaccupukanmsa. OcCHOBHbIE ypaBHEHHS. ODHepreTHyecKas
nuarpamma. [Torepu u KII/I.

MoMeHTHBIE,  CKOpPOCTHbIE  (YacTOTHBIE), MEXaHMYEeCKHMe M  pabouue
XApaKTEPUCTUKU JBUraTelsl C MNapajulelbHBIM, IOCIEIOBATEIbHBIM M CMEIIAHHBIM
B030yxkaeHueM. [IpoGiemMbl mycka ABUrarenei mocToSHHOTO TOKA.

PerynupoBanue 4acTOThI BpallleHHs ABUIATENIEH ITOCTOSIHHOTO TOKA: BBEICHHUEM
CONPOTUBJICHUS B LENb SKOPsS; W3MEHEHHMEM MAarHUTHOIO IIOTOKA; W3MEHEHUEM
HaIpsHKEHUS, KOTOPOE MOABOJUTCS K SIKOPIO. DIIEKTPUUYECKOE TOPMOKEHUE JIBUTaTeIei
MOCTOSIHHOTO TOKA.

CrneunanbHble MalIMHBl MOCTOSHHOIO TOKa. MUKpOABUTATENN MOCTOSHHOIO
TOKa. VCIONHUTENbHBIE NBUTaTe€ly MOCTOSHHOIO TOKa. CrenualbHbIE T€HEPATOPbI
MOCTOSIHHOT'O TOKA.

Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. PexxuMbl Harpy3Kku 2JIEKTPUYECKUX MAIIVH.

CoiepxaHue TeMbI 7:

PexxumMbpl  Harpy3ku SJIEKTPUYECKHX MamuH. HarpeBaHne u OXJIaXKICHHUE
ANEKTPUUYECKUX MAIIUH. 3aKITI0OUUTEIbHAS JICKIIUS.

Jlutrepatypa k Teme 7: [1, 2, 3].

3.3 llpakTnyecKkue 3aHATHS

[IpakTuueckue 3aHATAS YYEOHBIM IUIAHOM JUCIUIUIMHBI «DJIEKTPUUYECKUE
MAaIllUHbI» HE MTPEAYCMOTPEHBI.

3.4 JIaGopaTopHbIe padoThI

Ne Tema paGoTsl O6bem, | JIutepa
n/m yac. Typa
OYH./320YH.
CeMecTp IATHIH / IeCTOH / mecToi
1 HccnenoBanue TpancopmaTopa B pexKHUME XOJIOCTOTO X0/ 2/1 [4]
2 Ormpenenenue nmapaMeTpoB M XapaKTepUCTUK TpaHchopMaTopa 2/1 [4]
3 Omnpenenenue rpynn coeiMHEeHUst 0OMOTOK TpaHC(OPMATOPOB 2/1 [4]
4 HccnenoBanue napamuienbHON paboThl TpaHC)OpMaTopoB 2/0 [4]
5 E:;;nggz (;?I\:;)TOK CTaTopa ¥ POTOpa MAIIHH 2/0 [6]
HccnenoBanue Tpex($hazHOro CHHXPOHHOTO IF'eHEepaTopa MpH
6 aBTOHOMHOM paboTe 2/1 [5]
7 Omnpenenenne mapaMeTpoB CHHXPOHHOTO TeHEpaTopa 2/1 [5]
) HccnenoBanue pa60TBIVCI/IHXpOHHOl“O reHepaTopa 2/1 [5]
napauIebHO C MOITHOM CEThIO
e 3aKII04YUTENIbHOE 3aHATHE. 3aI[MTa OTYETOB 1/0
Hmoezo 3a cemecmp: 17/6
10 N3yueHne KOHCTPYKIUN aCHHXPOHHOIO IBUTaTENIs 2/0 [1, 2, 3]
11 HccnenoBanue Tpex$azHON aCHHXPOHHOW MAlIHHBI TIPU 2/0 [6]
XOJIOCTOM X0J1€




12 Paboune xapakTepUCTUKHA aCHHXPOHHOTO JBUTATEIS 2/1 [@]
13 [Ipuem u 3ammTa OTYETOB O ACUHXPOHHBIM MalIMHAM 2/0
14 Onpenenenue MapaMeTPOB CXEMbI 3AMEIIICHHS U KPYroBas 2/0 6]
JMarpaMMa aCHHXPOHHOM MaIlTMHbI
15 HccnenoBanue peskuMa Iycka aCMHHXPOHHBIX JIBUraTeneii 2/0 [6]
16 HccnenoBanue HECHMMETPUYHBIX PEKHMOB paboThI 2/0 [6]
ACUHXPOHHBIX JIBUTATEJICH
17 3aKITI0YNTEIbHOE 3aHATHE 110 ACHHXPOHHBIM MalllHHAM. 2/0
3ammra 0T4YETOB
18 N3y4yeHne KOHCTPYKIIMH MAIIMHBI HOCTOSHHOTO TOKa 2/0 [1, 2, 3]
19 HccnenoBanue MalmHbl MOCTOSTHHOTO Toka. OnpeneneHne 2/0 7]
COINPOTHUBIIEHUH OOMOTOK
20 HccnenoBanue reHepaTopa MOCTOSHHOTO TOKA C HE3aBUCHMbBIM 2/0 7]
BO30YXKJICHHEM
21 HccnenoBanue reHepaTopoB IOCTOSHHOTO TOKA C 2/1 [7]
CaMOBO30YKJICHUEM
22 [Ipuem u 3amuTa OTYETOB MO MAIIMHAM IMOCTOSHHOTO TOKA 2/0
23 HccnenoBanue napaiienbHON pabOThl TEHEPATOPOB 2/0 [7]
ITOCTOSIHHOTO TOKa
24 HccnenoBanue ABUTaTelis MOCTOSHHOTO TOKA C MapalICIbHBIM 2/0 [7]
BO30YKICHHEM
o5 HccenenoBanue ABUTATENIs MMOCTOSIHHOTO TOKA CO CMEIIAHHBIM 2/0 [7]
BO30YKICHHEM
26 3aKIIFOYUTEILHOE 3aHATHE. 3alIUTa OTYETOB. 2/0
HUmoeo 3a cemecmp: 34/2
Hroro: 51/8

3.5 CamocTosiTesibHAasi padoTa CTyJIeHTa

No Bubl camocToaTensHO#M pabOThI CTYICHTA O6nbewm, yac.
n/n OYH./3204H.
1 M3yuenue JEeKIMOHHOTO MaTepralia 45/100
2 [ToaroToBka K 1a00paTOpPHBIM paboTaM 34/66
3 BeImoHeHne KypcoBoi paboThI 36/36
4 BrinosiHeHHEe MHIMBUAYAILHOTO 3a/IaHUS -/12
Hroro: 115/214

3.6 KypcoBoii npoekTt (pa6oTa), HHAMBUAYAJIbHOE 3a/1aHUE

KypcoBas paGoTa 1mo IuUCHUIUIMHE CBS3aHA C CAMOCTOSITENIbHBIM BBITIOJHEHHEM
ATANOB pacueTa CHUHXPOHHOTO TypOOreHepaTropa, KOTOpble HE paccMaTpUBAIOTCS Ha
JEKUUAX M JTAOOPATOPHBIX 3aHATHSIX W HU3YyYalOTCS CTYAEHTOM CaMOCTOSITEIBHO B
coorBeTcTBUU ¢ [8]. OOBeM y4eOHOW HArpy3Kd TMpPH BBIIOJHEHUH KYpPCOBOIA
paboThl — 36 yacos.

NuauBuayanbHOe 3agaHUE TPEIyCMOTPEHO HJisi CTYJAEHTOB 3a0YHOM (OPMBI
oOyuenusi. TemaTuka WHAMBHIYaJbHOTO 3aJaHUS CBsA3aHA C CAMOCTOATEIHHBIM
BBITIOJIHEHUEM PAacYeTHOU paboThl B COOTBETCTBUH C [3]. O0BbeM yueOHOI Harpy3Ku Mnpu
BBITIOJTHEHUH WHANBUAYAIBHOTO 3a1aHus — 12 9acoB.




4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kpurepum ¥ mKaJbl [IJ51 HWHTEITPUPOBAHHON OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH NI

Cocmasnanowas KomnemeHyuy — NOIHOMA 3HAHUU

- HyJIEBOW YpOBEHb: HEBEPHBIEC, HE API'YMEHTHPOBAHHBIE, C MHOKECTBOM I'PyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAaHUI;

- MMHUMAJIbHBI YPOBEHbB: JaHbl HE NIOJIHbIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIE
OTBETHl Ha BOIPOCHL. JIOMyIIEHO MHOIrO rpyObIX OIIMOOK. YpPOBEHb 3HaHWM HIKE
MUHUMAaJIbHBIX TpeOOBaHUIA;

- IIOpOTOBBIM  ypOBEHb: JlaHbl  HEJAOCTATOYHO  IIOJIHBIE, TOYHBIE M
apryMEHTHUPOBAHHbBIE OTBETHl Ha BOINpOCHI. [I0X0 3HAeT TEpMHHBI, ONpENEICHUS U
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUIEHUS, MPUHUMUIIBI. JlOMyIIEeHO MHOTO
HErpyObIX OLINOOK;

- CpEIHUH YpOBEHb: JJaHbl IOCTATOYHO MOJHbIE, TOYHbIE U APTYMEHTUPOBAHHBIC
OTBETHl HAa BONPOCHL. B 11€710M 3HAeT TEpMUHBI, ONPEACIICHUS U MOHSATUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILIEHHUS, MPUHUUIBI. JONMyIIEHO HECKOJIbKO HErpyobIxX
OIINOOK;

- IPOJBUHYTHIM YPOBEHb: JaHbl MOJHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMUHBI, ONPEIEICHUS U IMOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUICHMS, TPUHLMIIBI. [{0MyIIeH0 HECKOJIBKO HErpyObIX OIIMOOK;

- BBICOKMH YPOBEHbB: JIaHbI IIOJIHBIE, TOYHBIC U apTyMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAE€T TEPMUHBI, ONPENEICHUS W IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHMS], IPUHIHUIIBIL. J[OMYyIIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnsiowas KomnemeHyuu — yMeHus

- HYJICBOM ypOBEHB: IOJHOE OTCYTCTBHE IMOHUMAHHUS CYTH METOIAUKHU PEIICHUS
3a/1a4u, JTOMYIIEHO MHOXKECTBO IPyOCHIIIMX OMMOOK / 3a4aHUs HE BBIITOJHEHBI BOOOIIIE;

- MUHUMAJIbHBI YPOBEHB: C1ab0e MOHMMAaHUE CYTH METOJMKHU PCIICHHS 3aayH,
JTONYIIEeHBI TpyOble omuOku. Permenus He oOocHOBaHB. He yMeer HCHonb30BaTh
HOPMAaTHUBHO-TEXHUUYECKYIO JTUTEPATYypPY;

- TIOPOTOBBI YPOBEHB: JOCTATOYHOEC IMOHUMAHWUE CYTH METOJIUKH DPEIICHUS
3a/1ayu, JOMYIIeHbl OmMMOKK. Pemenus He Bcerga 0OOCHOBAaHBI. YMEET UCIOJIb30BaTh
HOPMATHBHO-TEXHUYECKYIO JuTepaTypy. Cnabo oOpueHTHUpyeTcs B CICIHATBHOU
HAY4YHOM JIUTEPATypE;

- CpemHuN YpOBEHb: B IIEJIOM IIOHMMAeT CYTh METOAWKH PEIICHHS 3aadH,
JTonyiieHbl omuOku. Permienuss He Bcerga OOOCHOBaHBI. YMeEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIEIUATBHYIO HAYYHYIO JIUTEPATYPY;

- TIPOJIBUHYTHIA YPOBEHB: B IIEJIOM MOHUMAET CYTh METOIUKU PEIICHUS 3a/1auH,
nomyiieHsl  HeTo4HOcTH. (CrmocoObeH 000CHOBaTh peEIICHHS. YMEET HCIO0JIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIICIUATBHYIO HAYYHYIO JINTEPATYPY;

- BBICOKHMI ypOBEHb: MOHUMAET CYTh METOJWKU perieHus: 3amauu. CrocobeH
00OCHOBaTh  pemieHus. YMeeT  HCIOJb30BaTh  HOPMATHUBHO-TEXHUYECKYIO U
CHEIUATBHYIO HAYYHYIO JINTEPATYPY, MEPEIOBOM MPONU3BOICTBEHHBIN OTIBIT.



Cocmasnaowas KomnemeHyuy — 61a0eHue Hagblkamu

- HYJICBOW YpPOBEHb: HE JIEMOHCTPUPYET BIIAJICHHE HABBIKAMM BBIIIOJIHECHHUS
npodeccuoHaNBHBIX 3a7a4. He MOXKeT BBIOIHUTD 33/1aHMS;

- MUHAMAJIBHBIN YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJIHECHHUS
npo(ecCHOHANBHBIX 3a7a4. VCHbIThIBaET CyIIECTBEHHBIE TPYAHOCTU MPU BBINOJIHEHUN
OTJIEJIbHBIX 33JIaHNN;

- TIOPOTOBBI YPOBEHB: BJIAJICET HABBIKAMM BBIINOJIHEHUS MNPOPECCHOHATBHBIX
3aJ1a4y Ha [IOPOTOBOM YPOBHE. 3aJ1aHUs BBIITOJIHIET MEIJIEHHO U HEKAYECTBEHHO;

- CpeHMI YPOBEHbD: BJIaJICET HABBIKAMH BBITIOJIHEHUS MPO(ECCHOHANBHBIX 3a/1a4.
3aaHus BBIMOIHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- MNPOABHHYTHIM YPOBEHBb: BIIAJICET YBEPEHHBIMU HABBIKAMU BBIIIOJHEHHUS
npoecCHOHANBHBIX 3a7ad. BBICTPO M KauyeCTBEHHO BBIMONHSIECT 3aJaHUs, WHOTAA
JOIyCKasi HE3HAYNUTEIIbHBIE IIOTPEIIHOCTH;

- BBICOKMU ypOBEHB: BIJAJEET YBEPEHHBIMHM HABBIKAMU  BBIIIOJHEHUS
npo(ecCHOHANBHBIX 3aJad. bBBICTPO M KAuyeCTBEHHO BBINOJHAET 3aJaHUs, IpU
HEOOXOMMOCTH IEMOHCTPUPYS TBOPUYECKUIN TTOJIXO/.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyul

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

- MUHUMAJIBHBIM YypOBEHb: Ha MHUHHUMAJIBHOM YpPOBHE CGHOPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTaJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

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

- CpeIHUN yYpOBEHb: Ha CPeHEM YPOBHE C(OPMHPOBAHBI: BCE COCTABIIAIOIIHE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TPOJBUHYTHIA YpPOBEHb: Ha MPOJBUHYTOM YpPOBHE CGHOPMHUPOBAHBI: BCE
COCTaBJISIFOIIME; OJJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBLICOKOM YPOBHE;

- BBICOKUM ypOBEHb: Ha BBICOKOM YPOBHE CPOPMHUPOBAHBI BCE COCTABIISIOIINE
KOMIICTCHITHI.

4.2 Bonipocsl K 3K3aMeHY U IpUMep IK3aMEHAIIMOHHOTI0 OnJiera

1. Koncrpykuus onHo(da3HbIX U TpEX(DHa3HBIX TpaHCPOPMATOPOB

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

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

4. OcHOBHBIC ypaBHEHUS TpaHCHOpMATOPA.

5. [NonsiTne mpuBeAEHHOTO TpaHchopMaTopa U €ro ypaBHEHHS.

6. CxeMpbl 3aMelieHus Tpaachopmaropa

7. BexTopHas tuarpamma TpaHc(opmaTopa npu akTUBHO-MHIYKTUBHON Harpys3ke
8. BekTopHas nquarpamMma TpaHchopmaTtopa npu akTUBHO-EMKOCTHOM HAarpy3Kke

9. Onpezenenue napaMeTpoB CXEMbl 3aMelIeHUsI TPaHCPOpPMATOpPa 1O OMbITaM
XOJIOCTOTO X0J1a U KOPOTKOTO 3aMbIKAHUS



10. BHemHue XapakTepUCTUKH TPaHCPOPMATOPOB MPU U3MEHEHUH BETUYMHBI U
XapaKkTepa Harpy3Ku

11. IloTepu MOIIHOCTH U K.I1.JA. TpaHc(opmaropa.

12. MapkupoBKa BbIBOJIOB, CXEMbI COETUHEHHSI 0OOMOTOK TpEX(Pa3HbIX
TpaHcpopMaTopoB

13. I'pynnsl coennHeHus: 0OMOTOK TpEX(a3HbIX TpaHCPOPMATOPOB.

14. CpaBHUTENbHAS XapaKTEPUCTUKA OCHOBHBIX THIIOB MJIEKTPUUYECKUX MAIINH
IIEPEMEHHOTIO TOKA

15. Tlomy4yeHue Bpamiaomerocs MarHUTHOTO TIOJISi B MHOTO(a3HBIX 3JIEKTPUIECKIX
MalImHax

16. YCcTpoiCTBO M NPUHLIMI JEHCTBHSI ACHHXPOHHBIX MAIIUH

17. PesxuMbl pabOThl aCHHXPOHHON MAIlIWHBI

18. ®usnyeckre Npoueccs B ACHHXPOHHON MAIIMHE C HEMOABUKHBIM POTOPOM
19. ®usnueckue mpouecchl B aACHHXPOHHOW MAIIUHE C BPAIIAIOIIAMCS POTOPOM
20. [Tpuenenue 3/1C, TOKOB U CONMPOTUBICHUI pOTOpa K 0OOMOTKE cTaTopa

21. CxeMbl 3aMeIIEHUs] AaCHHXPOHHBIX MAIIUH

22. YpaBHEHUE IEKTPOMAarHUTHOTO MOMEHTA aCHHXPOHHON MalIUHbI

23. AHanu3 MEXaHNYECKUX XapAKTEPUCTUK ACHHXPOHHOW MAILIMHBI

24. IlocTpoeHne MEXaHUYECKUX XapaKTEPUCTUK ACHHXPOHHBIX MAIIIKH 10 KaTaJO0KHbBIM
JAHHBIM

25. PexxuM reHepaToOpHOro TOPMOKEHUSA ACUHXPOHHON MAaIlIWH

26. Pe:xuMBI 3JIEKTPOMarHMTHOTO TOPMOKEHUSI aCHHXPOHHBIX MAIIIWH

277. ACUHXpOHHBIE JBUTATENH C (Da3HBIM POTOPOM

28. ACHHXpPOHHBIE IBUTATENU C IITyOOKONAa3HbIM POTOPOM

29. PerynupoBaHue 4aCTOThI BpAIllCHUSI ACHHXPOHHBIX JBUTATENIE N3MEHEHUEM
YaCTOTBI

30. [TomrocomnepeknoyaeMble aCHHXPOHHBIE IBUTATENN

31. PerynupoBaHue 4acTOThI BPALIEHUSI AaCHHXPOHHBIX JBUrATEIeH H3MEHEHUEM
CKOJIbKEHUS

32. XapakTepUCTUKN ACUHXPOHHBIX JBUTATEJIEH IPU OTKIOHEHUAX MUTAOLIErO
HaIPSHKEHUS

33. YacTtoTHOE peryaupoBanne ckopoctu A/l

34. PaboTa aCHHXPOHHOTO JBUTATEINSI OT OJIHO(DA3HOU CeTH

35. KOHCTpYKIIUS M IPUHLIMI IEUCTBUSI CAHXPOHHBIX MAIINH

36. Peakuust sKOpsi B HESIBHOITOIIOCHBIX CUHXPOHHBIX T€HEPATOpax

37. Peakuust sKOpsl B SBHOIIOJIFOCHBIX CUHXPOHHBIX T€HEPATOPax

38. XapaKTEpUCTUKH XOJOCTOTO X0Ja U KOPOTKOTO 3aMbIKAHUSI CUHXPOHHBIX
reHEPaTOPOB

39. YpaBHeHus u BekTopHas auarpamma J/[C 1 HanpsKeHU HESBHOTIOIFOCHBIX
CUHXPOHHBIX T€HEPATOPOB

40. YpaBHeHnus u BektopHas nuarpamma J/1C v HanpsiKeHUN SBHOTIOJIFOCHBIX
CUHXPOHHBIX T€HEPATOPOB

41. BHemHue U peryaIMpoBOYHbIE XapAKTEPUCTHKN CUHXPOHHBIX T€HEPATOPOB
42. IlpyHuuMI AEICTBUS U OCHOBHBIE XapaKTEPUCTUKU CUHXPOHHBIX JABUTATENEH
43. CnocoObl ITyCKa CUHXPOHHBIX JBUraTENIeH

44. ITpuHUUI AEUCTBUS U PEKUMBI paOOTHI CHHXPOHHBIX KOMIIEHCATOPOB



45.
46.
47.
48.
49.
50.
51.
52.

VYrioBelie XapaKTCPUCTUKN CMHXPOHHbIX MAalllMH

Cratuueckas YCTOﬁqHBOCTB CHUHXPOHHBIX I'€CHCPATOPOB

YCTpOﬁCTBO " IIPUHIMIT ,ZIGfICTBI/ISI QJICKTPUYICCKUX MAIIWH ITOCTOAHHOI'O TOKa
Hp606paBOBaHI/I}I 9HCPI'UK B MalllMHAX ITOCTOAHHOT'O TOKaA. HpI/IHLII/IH O6paTI/IMOCTI/I.
BHC OOMOTKH AKOPA U BHGKTpOMaFHHTHBIfI MOMCHT MalllMHBI IIOCTOAHHOI'O TOKA.
HpI/IHHI/IH ,ZIGIZCTBI/ISI I'CHCPATOPOB IMOCTOAHHOI'O TOKA CaMOB036Y)KI[CHI/ICM.
FCHCpaTOpI)I ITOCTOAHHOI'O TOKa C HC3aBUCHUMBIM N CMCIIIAHHBIM B036y}K,ZIeHI/ICM
MexaHnyeckue u AJICKTPOMECXAHNUYCCKHUC XaPAKTCPUCTHUKHU I[BI/II‘aTCJ'IGﬁ

IIOCTOAHHOI'O TOKAa C HC3aBUCUMbIM B036Y)KI[€HI/I6M.

53.

MexaHuyeckue u QJICKTPOMCXAaHNYCCKUC XAPAKTCPHUCTUKHU I[BHFaTeJIeﬁ

IIOCTOAHHOI'O TOKA C IMMOCJIICA0BAaTCIbHBIM B036Y)KI[€HI/ICM.

54.

Pexumel QJICKTPUICCKOT'O TOPMOKCHHA I[BHF&TCJIGIZ IIOCTOAHHOI'O TOKA C

HE3aBHUCHUMbIM BO36y>KI[CHI/ICM.

55.
56.

CrocoOnbI peryJIMpoBaHusl YaCTOThI BPAILICHUS ABUTATEIEH MTOCTOSTHHOIO TOKA.
CrenuanbHbIE SJIEKTPUUECKUE MAIIUHBI.

4.3 IIpumMep 3K3aMeHALMOHHOT0 OWJIeTa

TOYBIIO «TOHEIKAN HAITMOHAJIbHBIM TEXHUYECKWA YHUBEPCUTET»

YpoBeHb BBICHIETO
1podecCHOHATEHOTO baxasaspuar

(bakayaBpHaT, ClICIUAITUTET, MATUCTPATYPA)
o0pa3oBaHMS:
Hanpagnenne noaroToBku 13.03.02 DnexTpodsHEepreTHKa U ANEKTPOTEXHUKA
(cenuanbHOCTh): (kof, Ha3BaHue)
Tpodus: DNEKTPUYECKHE CTAHIINU

(Ha3BaHHe)

CemecTp: 4
VYyeOHast AMCIUIIINHA: DNEeKTpUYECKHE MAIIMHbI

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. HM3meHuTCcsS IM OCHOBHOM MATHHTHBIM TOTOK M TOK XOJOCTOrO XOJia, €CIHU
TpaHcGopMaTop BKIIIOUUTH B CETh C YaCTOTOW OOJIBIIE MM MEHBIIIE HOMUHAIBHONU?

2. [IpoananusupyiiTe MOPSIOK BKIIOUYEHUS TpaHCHOPMATOPOB HA MapauIeNbHYIO paboTy.
Kakne ycrmoBHsl BKIIFOUEHHS] M KaK OHU BBIOJHAKOTCA? Kak mpoucxoaut pacnpeneneHue
HATpy3KH MEXIY TpaHcPOpMaTOpaMu, €CIId OHU MMEIOT pa3HbIe HAMPSHKEHUS KOPOTKOTO
3aMbIKaHUSI.

3. O0BsCHUTE YCTPOWCTBO M MPUHITUI ACHUCTBUSI CHHXPOHHOTO TeHEpaTopa.

4. [TllpuBenute ypaBHEHHE YIJIOBOM XapaKTEPUCTUKH CHHXPOHHOTO TeHepaTopa
C SBHOBBIPQXCHHBIMH TOJIOCAaMH Ha potope. [Ipoanammsupyiite rTpaduk 3TOi
XapaKTepUCTUKH. UTO Takoe cTaTuyeckasi yCTOWIMBOCTh CHHXPOHHOTO TeHepaTopa’?

5. Ompenenure 3JIEKTPUYECKYIO MOIIHOCTh aBTOTpaHC(OpMATOpa W TMPUBEAUTE CXEMY
aBToTpanchopmaropa. Hanpsoxkenne U, = 1000 B u ok I, = 50 A, KOIMYECTBO BUTKOB
W; = 1000 u W, = 800.

6. Onpenenyute HOMHUHAIBHBIM BpaIIalONUii MOMEHT, TOK SKOPS, aKTUBHYIO U PEaKTUBHYIO
MOIIIHOCTH, KOTOpbIE MOTPEOJISIET W3 CETH IIeCTUIIOIIOCHBIM CHUHXPOHHBINH JBUTaTelb
¢ HOMHMHAIBHOU MomHOCTRI0 Py =6300 kBT, ecnm HOMHHANBHOE HANPSHKEHUE CETH
Uy =6 kB, wacrtora f = 50 ', ko3 dunment momuoctr €0S ¢ = 0,9, KIIJ 7= 0,97.



4.4 Kpurepum ouleHUBaHUA

Bompocel  0XBaThIBalOT TEOPETHUYECKYIO YacTh Kypca, a Takke TpeOyroT
JEMOHCTPALIMH NPAKTHYECKUX HABBIKOB, ITOJIYYEHHBIX CTYJACHTOM B XOJ€ BBIIIOJIHEHUS
nabopatopHbix paboT. [IpaBuibHBI OTBET Ha BOMPOC TEOPETUUYECKOW YacTH Kypca
orieHuBaercs B 15 6amnos. Eciu B 0TBeTe HOMyIIeHbl HETOUHOCTH JIMOO MPU HEMOITHOM
OTBETE, OLIEHKAa YMEHbLIaeTcss Ha 5 OamioB. B cioyyae HeBepHOro oTBeTa Ha
TEOPETUUECKHI BOMIPOC 00YUAIOIIUICS MOTYYaeT 3a HETo HOJIb OaJIJIOB.

[IpaBunbHO pemnenHas 3anada orneHuBaetcs 20 OamnoB. Eciau B pemeHuu ectb
HECYILIECTBEHHbIE HETOYHOCTH, HE MOBJIUSBIIME HA PE3yJbTaT, MAaKCUMAJIbHAs OLICHKA
yMeHbpliaeTcss Ha 5 OamuioB. Ecium He yka3aHbl WM HEBEPHO YKAa3aHbl €IMHULIBI
u3MepeHus: (PU3NUECKUX BEJIWYHMH, JOMYIIEHBl MOTPEITHOCTH B BBIYMCICHUSIX, OLIEHKA
cHiwkaercs Ha 10 OamoB. IIpu HEMOIHOM pelIEHUMH C OMIMOKaMU B BBIUYHCIEHMSIX
OlLlIEHKa cocTaBisieT 5 OamioB. [Ipu OTCYTCTBUM BBINOJHEHUS 3aJaHUs 00ydaromuiics
HOJTy4aeT HOJIb 0aJlIoB.

[TosryueHHble Oayuibl 32 OTBETHl HA BOINPOCHI U 3aJayd OWUJIETa CYMMHUPYIOTCA,
ATOroBast orieHka BeIBoauTCA 110 100-0aIbHOM HIKaIe.

[Tomyuennass onenka mno 100-0amibHOM 1IKajge oONpeAenseT OLEHKY IO
rocyJapcTBeHHoi mkane u mkane ESTS:

CymmMma 6amioB Onenka OreHKa
o 100-6anpHO¥ mIKaje nio mkaine ECTS 10 TOCYJIAPCTBEHHOMW IIKAJIE
90-100 A OTJINYHO
80-89 B
75-79 C XOpOIIIO
70-74 D
60-69 E YAOBJICTBOPUTEIIBHO
35-59 F
0-34 = HEYJOBJIECTBOPUTEIHHO
*

— ¢ 00s13aTeIbHBIM TOBTOPHBIM U3YYEHHEM TUCIUTLTAHBI.
4.5 IlpuMep TeKylIero onpoca Ha JJadopaTOPHBIX 3aHATHAX

Ha mpumepe temsl «MccnenoBanne TpanchopMaTopa B pesKHME X0JIOCTOTO XO1a»

buner Nel

1. C xakoil weNbI0 MarHUTONPOBOJ TpaHCPOpMATOpa BBINMOJIHACTCS M3 OTACIbHBIX IUIACTHH,
W30JIMPOBAHHBIX APYT OT Apyra?

BapuanTs! oTBeTa:

a) JU1st 00JIerYeHrs MarHUTOIIPOBO/IA; 0) A1 yMEHbIIIEHUS IOTEPh B 0OMOTKAX;

B) 111 YMEHBIIEHUS BUXPEBBIX TOKOB; T) JUIsl TOBBIILIEHUS E».

2. Ot 4yero 3aBUCHUT BEeTUYMHA aKTUBHOW MOIITHOCTH TpaHChopMaTopa Ipu KOHKPETHOM cuiie ToKa?
Bapuantsl oTBeTa:

a) ot kod(urmenTa TpaHcHopMaIn; 0) OT HANPSHKCHUS;

B) OT IOTEPh MOITHOCTH TpaHc(hOpMaTopa; T) OT XapaKTepa Harpy3KH.

3. Ha kakue HampspDKeHHe M TOK pacCUMTaHa MepBUYHAs OOMOTKa jabopaTopHOTO TpaHcdopmaropa
COTJIaCHO MaCOPTHBIM ,[[aHHI:IM?



Bapuanrs! oTBeTa:

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

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

4. Kakyro u3 00MOTOK MOXHO IMPOMapKHPOBATh METOJIOM ITPOOHO# 3BE3/bI B JaHHOH paboTe?
Bapuants! oTBeTa:

a) IEPBUYHYIO ; 0) BTOPUYHYIO;

B) IEPBUYHYIO U BTOPUYHYIO; I') JOTOJIHUTEIBHYIO.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I Ocnosnaa numepamypa

1. YconbueB, A.A. DnekTpuueckue MaIIUHBI [DJIEKTPOHHBIM pecypc]| : ydeOHoe
nocobue 115t By30B / YcodblieB Asekcanip AHaTosibeBUY ; A.A. Ycoubles ; C.-
[16. nam. uccinen. yH-T UH(]-1I. TEXHOJOTHUM, MEXaHUKH M ONTUKU. — 23 MO. -
Cankr-IletepOypr : U'TMO, 2013. — 1 ¢aiin. — Cucrem. TpeboBanus: Acrobat
Reader. URL.: http://ed.donntu.org/books/20/cd9935.pdf

II /lononnumenvnaa aumepamypa

2. Urnarosudy, B. M. DriekTpryeckre MallimHbl U TpaHCcPopMaTophl: yueOHOE
rmocooue / B. M. Urnarosuy, I11. C. Poii3. — Tomck: ToMckuil MONMUTEXHUYSCKUI
yHuBepcureT, 2013. — 182 c. https://www.iprbookshop.ru/34738.html

3. AmyxtuH, A.C. DJCKTpUYECKHME MAIUHBI [DJIEKTPOHHBIM pecypc| : yueO.
nocobue s By30B / A.C. Anyxtun ; 'OV BIIO «/loHHTY». — 90 M6.— Jloneuxk
: HouHTY, 2016. — 1 ¢aitn. — Cucrem. tpedoBanusi: Acrobat Reader. — Pexxum
noctyna: http://ed.donntu.org/books/cd4505.pdf

YYEBHO-METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHUsA, pa3padoTanubie B JlonHTY:

4, MeTroandeckue yKa3aHHs K BBIMOJHEHUIO JJAOOPATOPHBIX PabOT MO AUCIUIIINHE
«Onexktpuueckue MamuHb. Paszmen  «Tpancdopmatopb» [DneKTpOHHBIN
pecypc] / CocraButenu A.C. Anyxtus, ['.B. lemuenxo : 'OY BIIO «louHTVY»,
Kad. Dnexktpomexannku u TOD. — OmektpoH. gaH. (1 daiin). — JoHenk :
HouHTY, 2017. — CucrteMm. tpeboBanusi: Acrobat Reader. — Pexxum nmocryna:
http://ed.donntu.org/books/20/m4921.pdf

5. Meroanueckre yka3zaHHsl K BBIOJHEHUIO JIAOOPATOPHBIX PabOT MO AUCIUILIINHE
«Onexktpuueckue MamuHb. Paznen «CHHXpOHHBIE MAalIUHBD) [DIEKTPOHHBIN
pecypc] / CocraButenu A.C. AnyxtuH, ['.B. Jlemuenko : 'OY BIIO «loarHTVY»,
Kad. Dnextpomexanuku u TOD. — Dnekrpon. mad. (1 daiin). — JloHenk :
JHouHTYVY, 2017. — CuctreM. TpeboBanusi: Acrobat Reader. — Pexxum poctyma:
http://ed.donntu.org/books/20/m4922.pdf



http://ed.donntu.org/books/20/cd9935.pdf
https://www.iprbookshop.ru/34738.html
http://ed.donntu.org/books/cd4505.pdf
http://ed.donntu.org/books/20/m4921.pdf
http://ed.donntu.org/books/20/m4922.pdf

6. MeTtoauueckue yka3aHus K BBIIIOJIHEHHUIO JTA0OPATOPHBIX pabOT MO JUCIUILINHE
«IneKTpuueckue MaluHb». Paznen « ACHHXpOHHBIE MAllUHBD) [DJIEKTPOHHBIN
pecypc] / CocraButenu A.C. Anyxtus, ['.B. lemuenxo : 'OY BIIO «lonHTVY»,
Kad. DOnextpomexanuku u TOD. — Onekrpon. man. (1 daiin). — JoHenx :
HouHTY, 2017. — CucreM. tpeboBanusi: Acrobat Reader. — Pexxum nmocryna:
http://ed.donntu.org/books/20/m4920.pdf

7. Meroandeckue yKazaHHsl K BBITIOJHEHHUIO JaOOPATOPHBIX PabOT MO IUCLUUILINHE
«OnekTpuueckue  MamuHbe. Pazgen  «MamuHbl  MOCTOSSHHOTO — TOKa»
[DnexTponnslii pecype] / CocraButenmn A.C. Anyxtus, ['.B. Jlemuenko : [OY
BIIO «lorHTVY», Kad. Dnexkrpomexannku u TOS. — Dnexkrpon. naH. (1 daiin).
— Houenk : JorHTY, 2017. — Cuctem. TpeboBanus: Acrobat Reader. — Pexxum
nocryma: http://ed.donntu.org/books/20/m4923.pdf

8. Mertoaudeckue peKOMEHIAITNH 110 JIEKTPHYESCKIM MalTiHaM K KypcoBOH padoTe
«Pacuer TypOorenepartopa» IUisl CTyJA€HTOB HampaBieHus noAarotoBku 13.03.02
«DNEKTPOIHEPTETUKA u AIEKTPOTEXHUKA» (npoduie MOJITOTOBKHU
«DNEeKTpUYecKrue  CcTaHium») [DnexTponHbld  pecypc] /  CocraBuTenb
I'.B. Jlemuenko : 'OY BIIO «/IOHHTY», Kad. Dnexrpomexanuku u TOD. —
OnektpoH. aaH. (1 daitr). — Joneux : JOHHTY, 2021. — Cucrem. TpeGoBaHus:
Acrobat Reader. — 3ari. ¢ TuTyn. skpaHa. — Pexum moctyma: depes JIMUHBIH
KaOWHET CTYJICHTA.

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
SBC JouHTY - http://donntu.org/library

7 MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

7.1 JIeKUMOHHbIE 3AHATHUA:

VYyeonas ayautopus Nel.003, yueOHbIi kopmyc 1, I mpoBeneHUs 3aHATUR
JEKIMOHHOTO THUNA M JIA0OPATOPHBIX 3aHSATUM, TPYNIOBBIX M WHIWBHYAIbHBIX
KOHCYJIbTALIMM, TEKYIIEr0 KOHTPOJISI U MMPOMEKYTOUHOM aTTecTaluu (MyJIbTUMEIUHHOE
o0opyl0BaHUE: HOYTOYK, MYJIbTUMEIUUHBIN MPOEKTOp, SKpaH; CHelHaTu3UpOBAHHAS
Mebenb:  J10CKa  ayAUTOpHAas, CTOJbl  AyAUTOPHBIE, CTYJIbsi  YYCHUUECKHE;
JEMOHCTPALIMOHHBIE CTEH/IbI U IJIAKaThI).

7.2 JIaGopaTopHbie padoThI:

JlaGoparopust snektpuyeckux MammH Nel.003, ocHameHa HWCIBITATSIbHBIMH
CTEHJaMH B COCTaB€ MCIBITATEIbHBIX M HArpy304YHbIX OJJIEKTPUUYECKUX MAIUH,
COCJIMHEHHBIX MEXIy €000 MEXaHMYECKH C IOMOIIbI0 MaJbYMKOBBIX MNOIYyMY(T;
BBIBOJIbI OT MAIllMH HAaxOJATCs Ha pabodeil MaHenu, Ha JTOW JK€ MaHeIH HaXOASATCS
BBIBOJIbI OT U3MEPUTEIBHBIX MPUOOPOB U MYyCKO-PETYIUPYIOIIEH anmaparypbl (peocTaTsl
onHoda3Hbli U Tpex(da3Hblid, aBTOTpaHCHOPMATOP M HMHAYKIMOHHBIA PEryisTop), a
TaK)K€ BBIBOJIbI OT aBTOMATOB MHUTAHUS KaK MEPEMEHHBIM, TaK M MOCTOSHHBIM TOKOM;
BbIllle pa0oyeil MaHenu HaxoAWUTCSd TNaHedb C M3MEPUTENbHBIMU NpUOOpaMu U
aBTOMAaTaM{ THTaHUA; HIDKE padouell TMaHeTu HaxOJATCS PYKOSTKH IyCKO-
perynupymomei annaparypsl; Bcero 8§ pabouux Mect 1o paszzaenam « TpancgopmaTopsi»,


http://ed.donntu.org/books/20/m4920.pdf
http://ed.donntu.org/books/20/m4923.pdf
http://donntu.org/library

«ACUHXPOHHBIE MAIIMHBDY U «MalluHbBl MOCTOSHHOTO TOKa» U 6 paboyux MECT Mo
pazneny «CHHXpPOHHBIE MAIIMHBD»Y, YTO TO3BOJIIET MPOBOJIUTH (HPOHTAIBHBIE
nabopaTtopHbie pabOThI — BCE CTYACHTHI BRIMOJHSAIOT MOOPUTAIHO OJHY U TY e padoTy.

[To BBIMOTHEHHBIM JIA0OPATOPHBIM pabOTaM CTYJIEHT COCTABISET OTYEThl. OTYET
opopmiisieTcss Ha Juctax ¢opmata A4 B COOTBETCTBUM C TpPeOOBaHUSIMH,
npeabsaBisieMbiMA Kadenpoit anekTpomexanuku u TOD k oTy€Tam 0 J1abOpaTOPHBIX
paborax. 3ammTa OTYETOB MPOUCXOAUT MNYOJIMYHO HA ayJAUTOPHOM 3aHITHHU
penojaBaTesio, BeAymeMy 3aHiaTus. MMerorcs OnaHkd OTYETOB O JIabOpaTOPHBIX
paboTax Ha 3JIEKTPOHHOM HOCHUTEJIE.

7.3 CamocTosiTeJibHasi padoTa

[TomenieHust AJisE caMOCTOSITENBHOM PabOThl C BO3MOKHOCTBIO TOJKIIOUEHHS K
cetu "WHTepHer" u ob0ecrneueHueM JOCTyna B 3JEKTPOHHYIO HH(OpMalMOHHO-
o0pa30oBaTeNbHYI0 Cpely OpraHU3allMi: YHUTAJIbHBIE 3alibl, y4eOHble Kopmyca 2, 3
(KomnploTepHass TeXHUKAa C BO3MOMKHOCTBIO TMOJKIIOUEHUs K ceTu «UHTepHeT»
o0ecrieueHneM JIOCTylla B 3JIEKTPOHHYIO HH(OPMallMOHHO-00pPa30BaTEIbHYIO CpELy
(BUOC JOHHTY) u snekrponno-o6ubnuoreunyio cucremy (3bC IPRbooks), a Taxxke
BO3MOKHOCTBIO MHAMBUAYAJIbHOTO HEOIPAaHUYEHHOTO J1ocTyna oOyvaronuxcst B ObC u
SUOC nocpenctBom Wi-Fi ¢ mepcoHanbHbIX MOOMIBHBIX ycTpoiicTB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — o6mmectBennas ymnen3us MPL 2.0, Grub loader for
ALT Linux — munensus GNU LGPL v3, Mozilla Firefox — nmuniensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — nmunensus GNU GPL).
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