MuHHMCTEpPCTBO HAYKH U BbIcIIero oopa3osanusi PO
DenepajbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPeKICHUe
BbICIIIET0 00pa30BaHUA

«HanmoHanbHBIN HCCJIeI0BaTeIbCKU YHUBepcuTeT «MIW»

Hanpapiaenue noaroroBku: 13.03.02 DJieKTpodHepreTuKa u 3JeKTPOTEXHUKA
HaumenoBaHHe 00pa30BaTeIbHON NPOrpaMMbI: JJIEKTPOCHAOKeHHE
YpoBens o0pa3oBanus: akajaBpuat

®opma 00yueHHs: 3a04HAasI

Pabouasi nporpamMma Ay cCHUITHHBI
IQJEKTPUYECKUE MAIIUHBI U QJIEKTPOIIPUBOJ

Baoxk Baok 1 «Iucuuniauasl (MOLyIH)»
Yactb 00pa3oBaTeJbHOI MPOrPaMMBI Oos3arenbHas
HNHaexke AMCUUIJIMHBI 0 Y4eOHOMY TIJIaHy b1.0.17
2 kypc—6
TpynoeMKOCTh B 3a4eTHBIX eTHHHIIAX
Yacos (Bcero) no yue0HOMY IJIAHY 216

Jexknun

2 kypc — 2 yaca

IIpakTHyeckne 3aHATHSA

2 kypc — 2 yaca

JlaGopaTopHbIe padoThI

2 xypc —2 4aca

KoHcyabTanuu no KypcoBoMy npoexry/ padore:

TPYTITIOBBIE

WHAWBUIYAJIbHBIC

Y4eOHBIM MJIAHOM He MPeAyCMOTPEHDI

Y4eOHBIM MJIAHOM He MPeayCMOTPEHBI

CamocrosiTe/ibHast padoTa

2 kypc — 198,5 uac

IIpome:xxyTouHast aTTeCTALUS:

2 kypc - 2,5 yacoB

KonTpoasb:

9K3aMCH

2 kypc — 9 yacoB

Bosxkexkuin 2022




IMPOI'PAMMY COCTABWUI: 9
JloueHT kadenpsr JHEPreTHKY, K.T.H.,

JIOLIEHT P2 JL.P. Kym
(IOIDKHOCTB, yueHas CTENeHb, YYEHOE 3BAHKE) < / (ﬁzﬁ'mcs) (pacmmdpOBKa MOMHCH)
PykoBomuTens 06pa3oBaTenbHOM IporpaMMel DJIeKTPOCHAOKEHHE
Jlonent xadenpsr DHEPreTUKH, K.T.H. /é/%’ B. H. KyppsHos
(IOIDKHOCTB, yY€Has CTENEHb, YYEHOE 3BaHHE) ! (pacimppoBKa MOAINCH)
v v /
3aBemyromuii kadeapoii DHepreTUkH E.T'. 3enuna
(Ha3BaHue Kadeaphi) (éd)mﬁcs) (pacmupoBKa MOANKCH)

COI''TACOBAHO:



1. HEJIUX U 3ATAYU OCBOEHU A JUCHUIIJIMHBI
Henabio ocBOCHUS] TUCHMUILIMHBI SIBISIETCS MOJIYYeHHE 3HAHUMN, MO3BOJISIONMIUX AaHATU3UPOBAThH MPOIECCHI, TPOUCXOMASIINUX B ANEKTPUUECKUX
MalIMHAX; U3y4YE€HHUE OCHOB JIEKTPONPUBOA, IPUHLIUIIOB YIIPABJICHUS PEKUMaMU B COBPEMEHHOM 3JIEKTPOIPUBO/IE.

3agayaMu JUCHUILINHDBI ABJISIOTCS:

— M3YY€HHUE MPUHIMIIOB pabOThl U OCHOBHBIX XapaKTEPUCTHK JEKTPUUECKUX MAIIHH;
—TIOJIy4€HHUE CTYJI€HTAMHU 3HAaHUH 00 3JIEKTPUYECKUX M MAarHUTHBIX LEMAX IEKTPUUECKUX MALIUH U UX JJIEMEHTaX;
—U3yYEHHE OCHOB JIEKTPUUYECKOI0 IPUBOJIA 1 OCHOB aBTOMaTU3UPOBAHHOI'O YIIPABJIEHHUS JIEKTPONPUBOJaMY;

— IIPOBEACHHUE DKCIIEPUMEHTOB 110 3aIaHHOM METOMKE U aHAIN3 PE3y/IbTATOB.

dopmupyembie y 00ydaromerocss KOMIeTeHIIUH U 3aIJIaHUPOBAaHHBIC Pe3yabTaThl 00yUeHHs [0 AUCIUILIUHE, COOTHECEHHbIE C HHAMKATOPA-

MM JOCTHKeHHSI KOMIIETEHIIUM:

Koa 1 HanuMeHOBaHHE KOMIIETEHIIHH

Koa n HaumeHoBaHHE HHANKATOPA JOCTUKCHUSA
KOMIICTCHIIMH

3annaHnpoBaHHbIe Pe3yJbTATHI 00y4YeHNs

OIIK-3. Crtoco6eH UCoIb30BaTh METOALI aHA-
JIN3a U MOZCIIMPOBAHUS SJICKTPUUICCKUX LCTICH U
ANEKTPUICCKUX MAITUH

OIIK-3.3. IlpuMeHseT 3HaHUSA TEOPUH IEKTPO-
MarHUTHOTO TOJIS U LIETIeH C pacpeieIeHHBIMU
napaMeTpaMH.

3HATD:

— KOHCTPYKIIUU THIIOBBIX JJIEKTPUYECKUX MAIIUH U
WX TIPUHIINAT JICUCTBUS;

— OCHOBHBIE€ COOTHOLIEHUS 3IEKTPUUECKUX MAIIIHH;
yMeTh:

— BBIMOJHATHh PAcu€T 3JIEKTPUUECKUX MAIIUH Ha OC-
HOBE MaTEMaTHYECKUX MOJECIEH;

OIIK-3.5. AHamu3UpyeT YCTAaHOBUBIIIHECS PEKH-
MBI PabOTHI TPAHC(POPMATOPOB U IIMEKTPUICCKIX
MaIlliH, UCTIOJIL3YET 3HAHHUE MX PEKUMOB PaOOTHI
U XapaKTePUCTHUK.

3HATh:

— OCHOBHBIE CIIOCOOBI PETyIUPOBAHUS YTIIOBOW CKO-
pPOCTHU BJIEKTPONIPUBOIOB MOCTOSIHHOTO M MEPEMEHHO-
r'0 TOKa;

yMeTh:

— aHAIM3UPOBATH TUIIOBBIC CXEMBI YITPABICHUS U Ja-
O0paTOpPHOIO OMPE/IEIICHUSI CBOMCTB 3JEKTPOIPUBO-
na;




2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI BO
JucuumunHa 6as3upyercss Ha CIEAYIOMMX JuciuiuinHax: «®Pusuka», «TeopeTnueckue oc-
HOBBI DJIEKTPOTEXHUKNY, « ITEKTPOTEXHUYECKNE U KOHCTPYKIIMOHHBIE MaTEPUAIIBD).

Pe3ynbrathl 00yueHus, MOJyYeHHbIE IPU OCBOCHHUM IUCHUILUIMHBI, HEOOXOAUMBI MPU U3y4de-
HUU CICAYIOMUX TUCHUIUINH: DIIEKTPUUECKUE CTAaHIINH, TeXHUKa BEICOKUX HanpsKeHU, CucTeMbl
JEKTpOCHAOXKEHUs, DINEKTPOIHEPTETUUECKUE CUCTEMBI U ceTH, MOHTaX U PEMOHT 000PYAOBaHUS
CTaHLMM U NOACTaHUM, [[poekTHpOBaHMEe, MOHTaX U 3KCIUTyaTallHsl CUCTEM y4eTa JIEKTPUUECKOU
SHEPrHH, IJIEKTPOCHAOKEHNEe, DKCILTyaTalksl CUCTEM dJIEKTPOCHa0KeHHs,, MOHTaX U pEMOHT 000-
pYyIIOBaHUS CUCTEM JJIEKTpocHaO)eHus, KauecTBO AIIeKTpOIHEPTUU B CUCTEMAX AJIEKTPOCHAOKEHUS
U TIPY BBITIOJTHEHUH BBITYCKHOW KBAJIM(UKAITMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

3.1. CTpyKTypa JMCHUILTHHBI

OO11ast TPyJ0EMKOCTh JUCIUILIHBI COCTABISET 6 3aUETHBIX eUHUIL, 216 Jacos.

PasJies AHCIHIIIAHDL., L b o Pacnipenenenue TPYAOEMKOCTH pasziena (B wacax) o Bunam | CopepxaHue caMOCTOSATEIbHON pa-
Ne | dopma npomMexyTOuHOH arre- | 7 & o § yueOHO# paboTEI 60TE!I
wn CcTauu 5 2 g S KonTakTHas KoHT- (c ykazanuem Ne ucroynuka no . 5.1 u
O m Q CP CTpaHMUII B HEM)
(no cemecmpam) m g O | Jlex | Ip | Jla6 | KIIP | UKKII | TIA pOIIB
1 | TpancdopmaTopsl. 28 3 2 - 2 - - - 24 [1] c. 21-140, 177-180
2 | OOmras TeopHst FICKTPHUSCKUX 73 3 i i i i i i 28 [1]c. 185-420
MalIiH.
3 | CUHXpOHHBIE U ACUHXPOHHBIE [1] c. 468-640
SIEKTPUYECKHE MAIIUHEI. 28 3 - - - - - - 28 (2] c. 3-222
4 | DieKTpUYECKUE MAIINHBI TOCTO- 24 3 i i i i i i 24 [2] c. 263-341
STHHOT'O TOKa.
5 | CoctaB 1 QyHKIHS JIEKTPOIIPH- [3] c. 5-30
BoZia. OCHOBBI MEXAHUKH 3JICK- 24 4 - - - - - - 24
TPOIIPHUBOJIA.
6 | DAEKTPONPUBO/IBI TOCTOSTHHOTO 24 4 i i i i i i 24 [3] c.31-70
TOKA.
7 | DNeKTpOonpUBOAbI IEPEMEHHOTO 29 4 ) 2 ) ) ) ) 27 [3] c. 71-105
TOKa
8 | DHepreTHKa >IeKTPOIPUBOIA 22 4 - - - - - - 19,5 [3] c. 148-161
Swsaven Lo I e I I A AR 0 M Ginerint cormono mporbae xmerts
HTroro: 216 4 2 2 2 - - 2,5 | 1985

[Ipumeuanue: Jlexk — nexkuuu; [lp — npaktuueckue 3ansarus; Jlab — nabopatopusie pabotsl; KIIP — ayauTopHble KOHCYJIBTAIIMH 110 KYPCOBBIM
npoektam/padoram; MKKII — uaauBuIyansHbIe KOHCYJIBTAIIMHN IO KYPCOBBIM MTpoekTaM/padotam; [TA — npomexyrounas arrecranus; CP — camocros-
TeIbHAas

pabora

CTYJEHTA.




3.2. Kpamxkoe codepoicanue pazoenos
2 kypc
1. Tpancghopmamopwi

Tpexdasnbie u ogHOodazHbie TpaHchopmaTopsl. ABToTpaHchopmaTopsl. [IpuHimn paboTs
tpanchopmaTopoB. KoHCTpyKkIust TpaHchOpMaTopoB. YpaBHEHHsI HANpsDKEHUS TpaHchopmaTopa.
VYpasuenuss M/IC u ToxoB Tpanchopmatopa. [IpuBenennsiii pancopmarop. [loToku paccesHus B
TpaHcpopmarope. BekropHas nuarpamma TpaHcdopmaropa. Cxema 3aMeleHHMs MNPUBEAECHHOTO
Tpancpopmaropa. [lapameTpsl cxemsl 3aMernieHus: TpanchopmaTopa. OnbIT X0JI0CTOr0 Xoaa. OnbIT
KOPOTKOIO 3aMblKaHMs. [pymmbl M cXeMbl coeluHeHHMs TpaHcdopmatopoB. Baemnmnue
XapakTepucTHku TpaHcopmaropa. IlapamnensHast pabota TpaHchopmaropoB. TpebGoBanus
CTAaHJApTOB K pEryJMpOBaHUIO HanpshkeHusa. PerynupoBaHue HanpsokeHHs Oe€3 Harpysku.
PerynupoBanue HanpsokeHHs 1oJ Harpy3koid. CrnocoObl perylnupoBaHUS HANpsDKEHUS B
EKTPUUECKUX ceTAX. V3MmepurenbHble TpaHchopMaTopbl HampsbkeHus. M3mepurenbHble
TpaHnchopmaTopsl Toka. Cxema 3aMelieHus TpaHcGopmaropa Toka. ABTOTpaHC(HOpPMATOPHI.

2. Obwasa meopus 1eKMPULECKUX MAUUH
OO1me BOMPOCHI AIIEKTPOMEXaHUIECKOTO TpeoOpa3oBanusl sHepruu. Kiaccupukamms 31eKTpu-
YECKUX MalIiH. 3aKOHBI 31eKTpoMexaHuku. O000IIeHHas dIeKTpruiecKast MaliiHa. Bparatoreecst Mar-
HHTHOE IT0JIe B MaIlIMHAX ITOCTOSIHHOTO TOKa. MarHUTHOE TIOJIE MaIiHEI.

3. AcunxpomnHvle U CUHXPOHHbLE INEKMPUYECKUE MAUUUHDL.

Knaccudukanus acuHXpoHHBIX ABuratencii. KOHCTpYKIMM ¥ TOPUHIUN  JACHCTBHS
ACUHXPOHHBIX JABuTareneil. [IpuHimm paboOThl ACMHXPOHHBIX JBUTATENCH. Pexxumbpl pabOThI
ACHHXPOHHBIX JIBUraTenei. Pexxum paboThl aCHHXPOHHON MAaIIMHBI B PEKUME 3JIEKTPOMArHUTHOTO
TopMo3a. PaboTra acHMHXpPOHHOTO JBUTATENsl TM0f Harpy3koil. EcrecTBeHHas MexaHWYecKas
XapaKTEpUCTHKAa aCUHXPOHHOI'O JBUraTelsl. DHEPreTUUecKas JuarpaMMa aCHHXPOHHBIX JBUTaTeNeH.
OJIEKTPOMAarHUTHBIA MOMEHT ACHUHXPOHHBIX JBHraresieil. BxiioueHue B CeTh aCHMHXPOHHOIO
JBUTATENsl C  KOPOTKO3aMKHYTBIM  poTopoM.  CKOJIBXEHHE  poTopa  BIIEKTPOABHUraTelsl.
Maremarnueckoe u rpaduueckoe mpezacraBienue ¢dopmynbl Kiocca. Paboume xapakTtepucTuku
acHMHXpOHHBIX JBUrarenend. Ilyck TpexdaszHpix acHMHXpOHHBIX AaBHrareneil. lIpsmoe BKiIIOYEHHE B
CeThb ACHHXPOHHBIX JABHrarenel. IIyck acHHXpOHHBIX JBHUraTesied Mpy NOHUKEHHOM HaIPSHKEHUU.
[Tyck acMHXpPOHHBIX JABUTaTeNel ¢ (a3HbIM POTOpoM. PerymmpoBanue CKOpOCTH BpallleHHsl poTopa
ACUHXPOHHBIX JIBUTAaTeNIell C KOPOTKO3AMKHYTBIM POTOPOM. PerynnpoBaHue CKOpOCTH BpallleHHs
ACHHXPOHHBIX JABUTATENEH € (Pa3HBIM POTOPOM.

KoHcTpykuus cuHXpOHHBIX MamuH. PaboTa CHHXpPOHHBIX MAIIMH B JIBUTaTEIbHOM H
renepatopHoM pexumax. Knaccupukanms CI. Konctpykumst um mpunmun neiicteus CI. CI
rugpodsiektpoctaniiuii. CIT TemnoBbIX anekTpuueckux crtaHuuil. CIT BeTpO3JIeKTpUYECKUX
YCTaHOBOK.

4. Dnexmpuueckue MawuHvl NOCMOAHHO20 MOKA.

KonnekropHple MammHBI MOCTOSIHHOTO TOKa. [IpuHIUN pabOThl SJEKTPUUYECKUX MAIIUH
MOCTOSTHHOTO TOKa. OOMOTKH SIKOpSI JBHUTaTeNs MOCTOSHHOTO TOKAa. MarHuTHas Ienb JBUTaTelNs
MMOCTOSTHHOTO TOKa. Peakiusi SKOpsi MalMHbl MOCTOSSHHOTO Toka. CrocoObl BO30OYXACHUS MAIlIUH
MOCTOSTHHOTO ToKa. CXeMbl MOJKITIOYEHHsI OOMOTOK. DHepreTudeckas guarpamMma JIBUTATENs
MOCTOSIHHOTO ToKa. CxeMa 3aMeleHusl IBUTraTeNsl MOCTOSIHHOTO Toka. YpaBHeHue DJIC nBurarens
IIOCTOSIHHOTO TOKa. Paboume XapaKTepUCTUKU JBUTATENIeH MOCTOSIHHOTO TOKa. MexaHudeckue
XapaKTEePUCTUKU JBUTATENIEH MOCTOSHHOTO TOKA.

5.Cocmas u ¢ynxyus snekmponpusooa. Ocho8bl MeXaHUuKu d1eKmponpusood
Krnaccudukanus snekrponpuBoaoB. YpaBHeHUs IBIKeHUs. [IprBeneHrie MOMEHTOB U CHII CO-
MPOTUBJICHUS U MacC U MOMEHTOB MHEPIMH B OJJHOMACCOBBIX CUCTeMaX. MexXxaHUYeCKue XapaKTeprucTu-



KU UCHOJIHUTCIIBHBIX OPraHOB U JABUT aTeleil. AKTUBHEIC U PCAKTUBHBIC MOMCHTBI. Craruueckas yCTOfI-
YUBOCTb. HCYCTaHOBI/IBI_HeeCH JBWKCHUC. BHGKTpOMeXElHI/I‘IeCKaﬂ IOCTOsIHHAA BPEMCHH.

6.21eKmponpueoovl NOCMOSHHO20 MOKA

Cxempl BKJIIOYEHMSI, CTAaTUYECKHUE XapaKTEPUCTUKH JBUIaTelIed IOCTOSIHHOIO TOKa
HE3aBUCUMOTO M IIOCJIEJOBATEJIBHOTO  BO30YyXaeHuil. MexaHuueckue M CKOPOCTHBIE
XapaKTEPUCTHKH JIEKTPOIIPUBOAOB. PeXuMBbI pabOTHI AJIEKTPONPUBOIOB IIOCTOSHHOT'O TOKA.

PeocratHoe perynupoBaHue CKOPOCTH JBUTATEICH MOCTOSHHOTO TOKA B PA30OMKHYTBIX CHC-
TE€Max YIPaBICHUs DJJIEKTPOIPUBOJAMU. PerynnpoBaHue CKOPOCTH HM3MEHEHUEM HAIPSDKEHUS U
MarHATHOTO TIOTOKA JABUTaTEJIeH OCTOSTHHOTO TOKA.

CriocoObl mycka JBUTATENICH MOCTOSIHHOTO TOKA. AHAJIMTHYECKUI U rpadoaHaIUTHUIECKUN
METO/Ibl pacyeTa IMyCKOBBIX CONPOTUBIICHHN.

7.2nekmponpueoosl nepemeHHo20 moxa

CxeMbl BKIIIOUEHUS, CTATUYECKUE XapaKTEPUCTUKH ACUHXPOHHBIX U CUHXPOHHBIX JIBUraTe-
neil. MexaHnueckre U CKOPOCTHBIE XapaKTEPUCTUKH 3JIEKTPONIPUBOIOB. PexxuMbl paboThI 31€KTpO-
IIPUBOJIOB.

PeocraTHoe perynupoBaHne CKOPOCTH AaCHHXPOHHBIX JABUTAaTENIEd B PA30OMKHYTBIX CHCTEMAX
YIPaBIEHUS IEKTPONpUBOAaMU. PerynmpoBaHne CKOpOCTH M3MEHEHHEM 4acTOThl MUTAOLIEH ce-
TH, YUCJIA Iap NoJIr0coB. KackaHbIe CXEMBI.

[IpssMOMi mycK M NIYCK Ha IOHMKEHHOE HAIPSDKCHHE ACHMHXPOHHBIX JJICKTPOABUTATEIICH.
Crioco0pbI mycka CHHXPOHHBIX 3JIEKTpoABHUTaTeNieid. PacueT conmpoTuBieHn B pOTOPHON U B IETH
cTaTopa aCMHXPOHHBIX JIBUTaTElEH.

8.Onepeemuxa snekmponpusooa

[Torepu MOIIHOCTH M PHEPTUU B YCTAHOBUBIIEMCS U HEYCTAaHOBHBILEMCS PEKUMax pabOThI
aneKTporpuBoaa. Harpes u oxnaxxaeHue JBUraTelis. JHEeprocOepekeHNe CpeiCTBAMU IEKTPOIPH-
BOJA.

3.3. Tembl NpaKTHYECKUX 3AHATHI
2 kypc
1. TTocTpoeHre MEXaHMUECKOW XapaKTEPUCTUKHA aCHHXPOHHOTO ABUTATENs (2 "aca).

3.4. Tembl 1a00paTOPHBIX PadoT
2 kypc
2. DKcniepuMeHTaabHoe onpeneneHue kodpdunmuenta tpanchopmanuu u KI1J[ onrodaznoro
TpaHncpopmaropa (2uaca).

3.5.PT'P
PT'P y4eOHBIM TUTAaHOM HE NIPEAYCMOTPEHBI.

3.6. TemaTuka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBbie mpoeKThI U KypcoBble paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.



3.7. CooTBeTcTBHME pPa3ae/0B IMCHHUIIMHBI U (OPMUPYEMbIX B HUX KOMIIETEH UM

3araHupOBaHHBIE PE3YJIETAThl 00yUEHUS 110
JUCLIUILINHE

Konap!r nanukaro-

Howmep paznena quctuIminHb! (B COOT-
BeTCTBHH C 11.3.1)

OrneHouHOE CpencTBO
(TMIT ¥ HANMEHOBAHMUE)

(B COOTBETCTBUH C pazzeiioM 1) poB 1] 2]3]4]5]6]7]38]

3HaTh:

KOHCTPYKIIUH TUMOBBIX SJIEKTPUUECKHUX OIIK-3.3. Otuet nmaboparopHoii padoTel Ne 1. Dkcnepu-

MAIlIUH U UX MPUHLINI 1eHCTBUS x| x| x| x| x| x| x| x |MeHTIbHOE ONpenencHue KodpduimenTa
tpanchopmaruu u KI1J] omrodaznoro
Tparcopmaropa

OCHOBHBIE€ COOTHOIIEHUS JIEKTPUUECKHUX OIIK-3.3. xIx!Ix!Ix!Ix!|x!|x!|x Homamnee 3aganue Ne 1. Pacuer u moctpoe-

MallluH HUE pabounx xapakTepucTuk A/l

OCHOBHBIE CITOCOOBI PEryJUpOBaHUS YTJIO- OIIK-3.5. Homamnee 3aganue Ne 2. [Toctpoenue mycko-

BOH CKOPOCTH 3JIEKTPOIPUBOJOB IOCTOSH- X | X X | X | X | Boit tuarpammbl A/l ¢ ¢pa3HBIM pOTOPOM

HOTO ¥ IEPEMEHHOT'0 TOKa

YMeThb:

BBIIIOJIHATL PACUET IEKTPUYECKUX MAIHUH OIIK-3.3. x| x| x| x Jomamnee 3ananue Ne 3. Onpenenenue na-

Ha OCHOBE MaTE€MaTUYECKHUX MOJEIen paMeTpOB CUHXPOHHOT'O T€HEpaTopa

aHAJIM3UPOBATh TUIIOBBIE CXEMBI YIIpaBlie- OIIK-3.5. Jomamnee 3ananue Ne 4. Iloctpoenue mexa-

HAS ¥W  Ja00OpaTOPHOTO  OMNpPEACIICHUS X | X | X | Huueckux xapakrepuctuk JII1T

CBOMCTB JIEKTPOIPUBOJIA;

Bcezo yacos na pazoen oucyuniunvt (6 coomsemcmeuu ¢ n.3.1) 28 128 128124 |24 (24|24 | 29




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE ~OHEHOYHBIE MATEPHUAJIBI
JJIA TEKYIMETI'O KOHTPOJIA YCIHHEBAEMOCTH U IIPOMEXYTOYHOM ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:
2 Kypc

— JomamHee 3aganue
1. 3agaga Ne 1. PacyeT u mocTpoenue pabounx xapakTepucTtuk AJl
2. 3agaua Ne 2. [Toctpoenue myckoBoit quarpamMmel AJl ¢ ¢pa3zHbIM pOoTOpOM
3. 3agaua Ne 3. OnpeneneHue napameTpoB CUHXPOHHOIO F'eHepaTopa
4. 3anaya Ne 4. IToctpoenne mexannueckux xapakrepuctuk JIIIT

— 3ammra J1a00paTopHbIX PaboT:
1. DkciepuMmeHTaNBbHOE onpenenenrne kodddumuenta Tpanchopmaruu u KI1J[ ogrodasznoro

Tparcdopmaropa

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEI SBIISETCS NPUIOKEHUEM A.

4.2. [Ipome:kyTOUHAS aTTeCTANMS MO JUCHUIINHE (YACTH IUCHUIINHBI):
2 Kypc
DK3aMeH.

OreHka onpesensercs B COOTBETCTBUU ¢ [lonoxkeHneM o 0aibHO-PEUTHHTOBOW CUCTEME IS
crygentoB HIY «MOW» Ha OCHOBaHUM 3K3aMEHAIIMOHHON COCTaBIISIONIEH.

B nmpunoxeHue K JUIUIOMY BHIHOCHUTCS OLIEHKA 3a 2 Kypc.

HpnMeanne: OLIGHO‘-IHI:IG MaTCpuraibl MO AUCHUIIIMHC NPUBCACHLI B q)OHIIe OLCHOYHBIX MaTe-
puanos OITOII.

5. YYHEBHO-METOJUYECKOE OBECIIEYHEHUE JUCIHUIIVINHbI

5.1. IleyaTHble ¥ 3JIEKTPOHHBbIE U3TAHUS

1. UBanoB-Cmonenckuit A.B., Dnexkrpruyeckue mamunel. B 1Byx Tomax. Tom 1 : yueOHUK A5 BY-
30B. / UBanoB-Cmonenckuii A.B. - M. : U3narensckuii nom MOU, 2017. - ISBN 978-5-383-01222-
2 - Tekcr : anextponHsiii / DbC "KoncynpTanT ctynenrta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012222.html

2. BanoB-CMmonenckuii A.B., Dnektpudeckue MamuHbl. B 1Byx Tomax. Tom 2 : yueOHHK AJIs BY-
30B. / UBanoB-CMosieHckuii A.B. - M. : U3gatensckuii om MOU, 2017. - ISBN 978-5-383-01223-
9 - Tekcr : anextponnsiii // OBC "KoncynsranT crynenra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012239.html

3. Unbunckniit H.®., OCHOBBI 2IeKTponpuBoIa : yaeOHOoe mocodue st By3oB. / UnpuHckuit H.O. -
M. : Uznarensckuii mom MOU, 2017. - ISBN 978-5-383-01133-1 - Tekcr : anexrponHsiii // 9bC
"KoncynbranT crynenta” : [caiit]. - URL :

https://www .studentlibrary.ru/book/ISBN9785383011331.html




5.2. JluneH3MoHHOe W CBOOOJAHO pacmpocTpaHsieMoe mnporpamMmHoe obGecneueHue: OC
Windows, Microsoft Office, MathCAD, RastrWin
5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccnoHanbHble 0a3bl JaHHBIX U MH(OPMAILMOHHBIE
CIIPaBOYHbIE CHCTEMBI:

VYuusepcurerckas uHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «KoHcymprant+» http:// www.consultant-urist.ru

CrpaBouHo-TIpaBoBasi cucrteMa «l apanT» http://www.garant.ru

Ba3a nanaeix Web of Science https://apps.webofknowledge.com/

baza nanubix Scopus https://www.scopus.com

[Toptanm oTKpBITBIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoii snekrponnoii 6ubmmoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX MPOdECCHOHATBHBIX CTAHIAPTOB MHHUCTEPCTBA TPYyla U COMUAIBHOW 3aIIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nannbpix MuHECTEpCTBA 3KOHOMUYECKOTO pa3Butus PO http:// www.economy.gov.ru

baza otkpsIThiX nanHbix Pocuamonuropunra http:// www.fedstm.ru/opendata

OnextpoHHas 6a3a nanueIx «M3narensctBo Jlanby» https://e.lanbook.com

®enepanbHas TocydapcTBeHHass MH(POpPMaIMOHHAs cuctema «HanuoHanbHAs IIEKTPOHHAS
oubmuoreka» https://H30.pd

HanmonansHeIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnextponHas 6a3a qanueix "Polpred.com O630p CMU" https://www.polpred.com

Odummanpapiii cadT DeaepaqTbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
joruu http://protect.gost.ru/

OnektponHas oubimoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

Jlek1IMOHHBIE 3aHATHS MPOBOAATCSA B YUEOHBIX ayJUTOPUAX, CHAOKEHHBIX 000pYZIOBaHHEM
JUISL TIOKa3a 00ydYaromux MaTepHalioB, CPEeJICTBAMU 3BYKOBOCIIPOU3BEICHMUS, JOCKOH ayIUTOPHOIA,
000pyIOBaHUEM JUIs TIPE/CTABICHUS NPe3eHTAlMH (TJIa3MeHHasl TTaHe b, TIEPCOHAIBHBIN KOMIIbIO-

TEeP).
HpaKTI/I‘-ICCKI/Ie 3aHATHUA NPOBOAATCA B KOMIIBIOTCPHBIX KJIACCaX.



IIpunoxenne A

BAJLJIBHO-PEUTUHTOBASI CTPYKTYPA JJUCIUILIAHBI

9J'I€KTpI/I‘IeCKI/IC MAalllWHbI U DJICKTPOIIPUBO/]

KM-1

KM-2
KM-3
KM-4
KM-5

(Ha3BaHHUE AMCLUILIUHBI)

2 Kypc
IlepeyeHb KOHTPOJIBLHBIX MEPONPHUATHI TEKYIIET0 KOHTPOJIA YCIIeBA€MOCTH MO AUCHUINIHHE:

Otyet naboparopHoii padoThl Ne 1. DkciepuMeHTaIBHOE onpeienieHne koddduimenra

tparcopmaruu u KI1J] onHodaznoro tpanchopmartopa

Howmarraee 3aganne Ne 1. Pacder u moctpoeHne pabounx xapakrepuctuk AJl
Homamnee 3ananue Ne 2. [Toctpoenue myckoBoii quarpammsl AJl ¢ ha3sHbIM poTOpOM
Homamnee 3aganue Ne 3. Onpenenenre napameTpoB CHHXPOHHOTO FeHepaTopa
JHomamnee 3ananue Ne 4. [ToctpoeHre Mexanndeckux xapakrepuctuk JI1T

Bua npoMekyTo4HOI aTTecTaliMM — SK3aMEH

TpynoemkocTh nucuuIuinHbL = 6 3.¢. (0e3 yuera KIT/KP)

Homep | Pazgen nucuunianHbl WNunekc KM - | KM- | KM- | KM- | KM- | Ok3ameHn
pasnena KM: 1 2 3 4 5
Henens
KM:
1 Tpancdhopmatopsl. N
2 OOGm1as Teopust INEKTPUIECCKUX Ma- N n n N n
IIVH.
3 CUHXPOHHBIE U ACUHXPOHHBIE n n N n
AIIEKTPUYECKUE MAIITUHBI.
4 DNEKTpUYECKHE MaIIMHbBI TIOCTOSIHHO- 4
r'0 TOKa.
5 CoctaB 1 QyHKIHS SIEKTPONPHUBOIA. n N
OCHOBBI MEXaHHUKH 3JIEKTPOIIPUBOJIA.
6 DNEKTPOIPUBO/IbI TIOCTOSHHOTO TOKA. 4
7 DIEKTPONPUBOABI IEPEMEHHOTO TOKA . N
8 DHepreTuka 3J1eKTponpruBoaa .
MunuManbHbIi 6amt 3a KM 8 8 8 8 8 20
MaxkcumanbHbii 6amt 3a KM 12 12 12 12 12 40
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OueHouHblE MaTepUaNbl IO JUCUUIUIMHE MpeAHa3HAYeHbl JUIsl OLEHKU: JOCTHUKEHUS
Oo0ydJaromUMUCS  3alJITaHUPOBAHHBIX  PE3yJbTaTOB  OOydYeHHUs IO JUCIHIUIAHE, JTara
(dbopMUpOBaHUS 3aMJIaHUPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHHUSI TUCIUTIINHBI.

OneHOYHBIE MaTepUaNbl MO JUCIUIUIMHE BKIIOYAIOT OLIEHOYHBIE CPEJICTBA I MPOBEIICHUS
MEpONPUATHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTECTALIUU.

OueHouHble CcpeACTBA JJsl OUEHKH 3alJIAHHPOBAHHBIX Pe3yJbTATOB O0Y4YeHUS M0
AUCIHHUILIMHE, COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKECHUSI KOMIIETCHIIMIi:

Kosl
3annaHupoBaHHBIC PE3yJIbTAThl OOYUYCHUS | MHIMKATOPOB O1LeHOYHOE CPEACTBO
10 JUCLUIUINHE JOCTIKCHHS (TMI ¥ HAUMEHOBAHHUE)
KOMIICTCHIINHU
4 xypc
3HaTh:
KOHCTPYKLUMIO M  INPUHLUI  JEUCTBUS IK-1.2 Konrponsnas padora Ne 1
TpaHchopMaTopoB OtyeT no 1abopaTopHOit
pabote Nel, sk3ameH
KOHCTPYKIIMIO W TPUHIWAN  JIEUCTBHS IK-1.2 Kontponbnas pabota Ne 2
ACUHXPOHHBIX JJIEKTPOABUTATEIICH Otuet o n1abopaTopHOii
pabote No5, sk3aMeH
KOHCTPYKLIMIO M NPUHLUAI  JEHUCTBUS IK-1.2 Konrponsnas padora Ne 3,
CUHXPOHHBIX MallluH 9K3aMeH
KOHCTPYKLUIO U IPUHLUI JAEUCTBUSA MalllUH IK-1.2 Konrponsnas padora Ne 4
HOCTOSIHHOTO TOKa OTueTsl N0 1a60PaTOPHBIM
pabotam No 2 — 4, sk3ameH
YMmerb:
pacCcUUTHIBATh ITAPAMETPhI [IK-1.2 PT'P, sx3amen
TpaHchopMaTopoB
pacCUUTHIBATh MTAPAMETPhl ACUHXPOHHBIX IIK-1.2 PT'P, sx3amen
JJIEKTpOIBUraTeen
pacCYUTHIBATh TapaMETPhl CHHXPOHHBIX IK-1.2 PT'P, sx3amen
MaIluH
paccYuThIBaTh napameTpbl MaIuH IK-1.2 PT'P, sx3amen
IIOCTOSIHHOTO TOKa
5 kype
3HaTh:
PEKUMBI pabOTHI IIEKTPONPUBOIOB OIIK-3.3 | Tect Ne 1
MIEPEMEHHOT'0 U MOCTOSIHHOTO TOKa
MIPUHIAIL aBTOMATHYECKOTO YIIPABICHU OIIK-3.3 Tect Ne 2
3JIEKTPONPUBOIOM
OCHOBHBIE Cc1I0CO0BI perynupoBanus yrimooit |  OIIK-3.5 | Tect Ne 3
CKOpPOCTH 3JIEKTPOIIPUBOIOB MOCTOSIHHOTO U
IIEPEMEHHOT'0 TOKa
SHEPreTUYECKUe XapaKTepPUCTUKU OIIK-3.3 Tect Ne 4
JEKTPONPUBOA
Ymerb:
AHAIM3UPOBATH ITPOLIECCHI, TPOUCXOIAIINE B OIIK-3 3 PIP
JIEKTPONPUBOJIE B Pa3IMYHBIX PEKUMAX
MIPUMEHSTh COBPEMEHHBIE KonTponbhas pabota
sHeprocOeperaromue 3nexkrponpusoasl npu | OIIK-3.5
9KCILUTyaTalMi TEXHOJOTHYECKHX YCTAaHOBOK




Copnepixanue oueHOYHBIX cpeacTB. llIkana u kKpuTepuu oueHNBaHUS

4 xypc
KonTpoasnas padora Nel «Tpancgopmaropbi»

[Ipumep BapraHTa KOHTPOJIBHOMN pabOTHI:

Texunueckne naHHble TpexQa3HbIX TpaHCchopMaHTOB cepur TM mpuBeleHbl B TabiuIe
HOMMHAJIbHAsI MOIIHOCTD S0y, HOMUHAIBHBIE NEPBUYHOE Ujuoy U BTOPUUHOE Uszuow HANPSIKEHMS,
HaIIpSDKEHUE KOPOTKOI'O 3aMBIKAHHS Ux, MOIIHOCTb KOPOTKOTO 3aMBIKaHHUS Py ow, MOIIHOCTB
xonoctoro xoaa Py ., TOK XonocToro xoxaa ip Onpeaenuts HeEoOXOAMMBIE MapaMeTphl U
MOCTPOUTH TPEYTOJIBHUK KOPOTKOTO 3aMblkaHus (0OMoTkM Y/Y; mapamerpsl TNpHBEIEHBI K
paboueii Temneparype).

Tabnuua 1.

Tun Shion Utiow | Uziow W%  — P sou 1o
Tparchopmaropa kBA kB kB kBT kBT
TM-1000/10 1000 10 0,4 5,5 12,2 2,45 1,4
TM-1600/10 1600 10 0,4 5,5 18,0 3,3 1,3
TM-2500/10 2500 10 0,4 5,5 25,0 4,6 1,0
TM-4000/10 4000 10 0,4 5,5 33,5 6,4 0,9
TM-6300/10 6300 10 0,4 5,5 46,0 9,0 0,8
TM-630/10 630 10 0,4 5,5 7,6 1,56 2,0

Pemenue Bapuanra c tpancpopmaropom TM-630/10.

1. HampskxeHue KOpOTKOTO 3aMbIKaHHUS
U, =107y, -y, =107%:55.107 =550 3,

2. Tox KOPOTKOI'O 3aMbIKaHUA

Ilk

MM

=1, == =g30
o ‘E-UHGM

DH

'173-10- 108

=364 4.

3. KoadduuueHT MOIHOCTH pekruMa KOPOTKOTO 3aMBIKAHHS
J&00

COSE, =

E

RN

=022

ViU I, 173-550-364
®, = 77 sing, = 0.97
4. TlomHoe COIIPOTUBJICHUEC KOPOTKOT'O 3aMbIKAHU
V3L, 173:364
5. AXTHBHasg COCTaBJIAIOIIAas COIMIPOTHUBIICHUSA KOPOTKOT'O 3aMbIKaHU A
r, = E,rcosp, =87 022 =19 O

= &7 (e,

6. VHIyKTUBHAS COCTABIISAIONIAS] COMMPOTHBICHUS KOPOTKOTO 3aMbIKaHHUS
x, = E, -sing, =87 -097 =844 O
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7. CTOpOHBI TPEYToJbHUKA HAIPSDKEHUH KOPOTKOTO 3aMblKaHusl (pHc.1.)
U, =1, %, =364-87=317 B,

U, =I, 7,=364-1.9=69 5

Upp = Iy " %, = 364 844 = 307 B
I[To pe3ynbpraTaM KOHTPOJILHOW PaOOThI BEICTABIISICTCS:
— 5 GannoB, eciu npaBUiIbHO BhIMoiHEHO 100% 3amanus.
— 4 Ganna, ecnu MPaBUIILHO BHITIOJHEHO HE MeHee 85% 3ananus;

-3 6am1, CCJIU MMPABUJIBHO BBITIOJIHCHO HE MCHCC 75% 3aaHuA.

KouTtpoubHasi padora Ne 2 «ACMHXPOHHBIE 3J1EKTPOABUT AT
[Tpumep BapraHTa KOHTPOJIHOW PabOTHI:

TpexdazHblii aCHHXPOHHBIN JABUraTellb ¢ Ga3HbIM POTOPOM MUMeEET 3(PPEKTHOE YNCIO BUTKOB B
¢a3HBIX 0OMOTKaxX cTaTopa wkogy y 2 Kopa, 3JIC ¢aznoii oomoTku craropa E=0,95U,, DJ1C

(ha3HOI 0OMOTKHM HEMOJBIKHOTO poTopa E,, a Bpamaromerocsi co ckoiabxeHueM S, paBHO Eos.
Hcnone3yto npuBeaeHHbIC B Ta0M. 2 3HAUYCHUS MTAPAMETPOB, OTMPEACIIUTh HEyKa3aHHbIC 3HAYCHHUSI,
ecnu Hanpspbkenue nutanus neurarens U,;=220/380 B.

Tabmauma 2.

Mapaerp =TT 3 T 4 ?ap“au? 7 | 8 | 9 | 10
Wik 18| 24| — 32| — |36 | — | 24| — | 48
wrkoso 12 | | g8 | = | o | == F aB [ == | 48 | ==
E, B A (P [ o D [y (R [ [
E, B — o3| — |15 — |104] — | 98| — | 110
By, B — |558| 65 |525| 58| — | 40| 58 | 46 | —
s 005 — [004] — |007] 005|003 — |005]| 0,04

Pemenue BapuanTa 1.

1. DJ1C ¢a3el 00OMOTKH cTaTOpa
E,=095-U, =095-220= 209 B

2. Koaddumment tpanchopmanmu mo IJC
p = tehy Kogrg _ E: 1g
thy K ,en 12

3. BJIC da3Hoit 00OMOTKH HETIOJBUKHOTO POTOPA
_E 200 o
B, == —1398
4. BJIC dazHoil 0OMOTKH BpallalolIerocs poropa
E,; = E,5 = 139-0.05 =7 &
I[To pe3ynbTraTaM KOHTPOJIBHOM paOOThI BHICTABIISIETCS:
— 5 GanoB, eciv paBUIILHO BhINodHEeHO 100% 3amanus.
— 4 Ganna, eciiu MPaBUIILHO BHITIOTHEHO HE MeHee 85% 3ananus;
— 3 a1, eciiu IPaBUIILHO BHITIONHEHO HE MeHee 75% 3am1anusl.

KonTpoabHnas padora Ne3 «CHHXpOHHBbIE MAIITUHBI»

[Tpumep BapranTa KOHTPOJILHOW PaOOTHI:
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[TapameTpel Tpexda3sHOro CHHXPOHHOTO TreHepaTopa (Ta0m.3): HoMHHaNbHOE (JIMHEHHOE)
HanpspkeHne Ha BbIXxoAe UpouIpu vacToTe Toka 50 I'm, oOMoOTka craropa COeIUHEHa
(3B€3/10/>, HOMMHAJIBHBIN TOK cTaropa ., KII/] reneparopa npu HOMHHAIBHON HArpyske Nyow,
YHUCIO MOJIOCOB 2p, MOIIHOCTh Ha BXoJe TeHepaTopa Pie, MONE3Has MOILIHOCTb Ha BBIXOJE

reiepatopa P, CyMMapHble MOTEpU B peXUME HOMHHAIBLHOW Harpys3Ku L B monmas
HOMHUHAJIbHAsI MOIHOCTh Ha BBIXOJES2u0v, KOIDPUIMEHT MOLUTHOCTH HArpy3KH, MOAKIIOUYEHHON K
redeparopy, “?*¥PixsuBpamaromunii MOMEHT EPBUYHOTO JBUTATEls P HOMHUHAJIBHON 3arpysKe

reaeparopa Misom. Tpe6yeT051 OIIPCACIIUTD IMapaMCTPhI, 3HAUCHUA KOTOPLIX B Tabi. 3 He YKa3aHbI.

Tabmuma 3.
T BapuanTsl

1 2 3 4 5 6 7 8 9 | 10
Siow KB-A | 330 | — | 270 | 470 | — | 600 | 780 | 450 | 700 | 500
Ulposn KB 63132 |04| — | 07| 32|63 |04]| — |32
Mosr 0 92| — | — ] 9|9 || —|—]9]|92
2p 6 8 — 6 10 | 12 6 — 6 10
P o XBT — | — 206 — | — | — |6674|3695| — | —
SPow¥Br | — | 27| 8| — | —|—=|—=|—=|—=1|—
COSP1pox 09| — (08| 09| — |092] — | 0,9 ]092] 0,85
y — | 722 — [431| 190 — | — | — |642| —
P KRBT — | 340 — | — | 190| — |7176| — | — | —
MgoHu | — | — | —| —| —|—| — |78 - | —

Pemenue Bapuanra 1.
1. Tlone3nast MOIIHOCTH Ha BBIXOJI€ T€HEpATOpa
B i = Spnnet Oy, = 330 0,9 = 297 xhm,
2. MomHOCTh Ha BBIXOJIE TeHepaTopa

P 297
Py, =—2=——= 3228 xbm,
s 0,92

3. CymMapHble IOTEpU

ZE\!GM = lem _E\!am = 322,858 — 297 = 35,8 xlm.

4. Tox CcTaTopa B HOMHUHAJIbHOM PEKHUME

Fpse = Svow 330 =302 4
wer 3y, L173-63 7

5. CunxpoHHas yacToTa BpaieHus npu 2p=6 u yactote Toka f;=50 I'n;:

&0 &0
ny = fi - —=C50+— = 1000 o6& frumn.
7 3

6. MOMEHT NpHBOJAHOIO JBUTATENs, HEOOXOMUMBINA NJs BpAIlEHUs pOTOpa IeHepaTopa ¢
CUHXPOHHOM 4aCTOTOU BPALLEHUS B PEKUME HOMUHAILHOU HATPY3KH,
P 322,8
1x I
M., =955-108 . == =955.10%.
M 1000
ITo pe3ynbTaTamMm KOHTPOJILHON PabOThI BEICTABISETCS:

— 5 GatoB, ecnu npaBuiIbHO BeMoaHeHO 100% 3amanus.
— 4 Gainna, eciii IPaBUIILHO BBITIONHEHO HE MeHee 85% 3amanus;
— 3 Oai, eclid MPaBUIILHO BBITIONHEHO HE MeHee 75% 3amanus.

= 3083 H -



Kountpoabnas padora Ned «MamiMHbI NOCTOSIHHOTO TOKA»
[Ipumep BapraHTa KOHTPOJIBHOMN pabOTHI:

PaccunraTte TpexcTynmeH4aTeli IYCKOBOM peocTaT I JBHUrarelis IIOCTOSHHOIO TOKa
HE3aBUCHMOTO BO30YKJICHUS TEXHUUECKUE JaHHbIE B TaOIuIe 4.

Pemenue Bapuanta ¢ asurarenem 21102001 (Pyov=7,1 kBT; Uyov=220B,; X 7=0.48 Owm;
Lnov=38,6 A).

1. IlpuHumaem:
3HAYEHHUE HAYaJIbHOI'O IIyCKOBOI'O TOKA

I, =20-1, . =20-386=7724,
3HAYEHHE TOKA MEPEKIIFOUYCHUN
L =L . =3864
2. OTHOLIEHHE TOKOB
A= ﬂ = 2,0,
I

3. ComnpoTHBIIEHUE PE3UCTOPA TPEThEH CTYIIEHU IYCKOBOI'O peocTara
Yamsa = ZT[A_ 1) =048-({20—1) = 0.48 Oa.

4. ComnpoTHBJICHHE PE3UCTOPa BTOPOU CTYNEHH ITyCKOBOTO peocTaTa
Fiomz = Tappzy = 045+ 2,0 = 0,96 O,

5. CompoTuBIiieHHE pE3UCTOPa MEPBOM CTYIIEHU ITyCKOBOTO peocTara
Faogr = Tapgzy = 0,96+ 2,0 = 1,92 O,

6. CompoTuBIiIeHHE ITyCKOBOI'O pEOCTaTa Ha MEPBOM CTYNEHH, KOTJia BCE TPU pe3UCTOpa
COEJIMHEHEI ITOCJIEI0BATEIIHHO,
Brpy =¥y + Taps + Faga = 1,92 + 0,96 + 0,48 = 3,36 Ohs.

7. ComnpoTHUBJIEHHE ITyCKOBOT'O peocTaTa Ha BTOPOM CTYIEHU
RHPZ = Taass + Yaasg — D,96 + D,4‘8 = 114'4' g,

8. CormpoTuBieHHE MyCKOBOIO peocTaTa Ha BTOPOM CTYIIEHU
REPE = Taaa — 0,4‘8 g,

ITo pe3ynbraTamM KOHTPOJILHOW PaOOTHI BEICTABIISIETCS:

— 5 GayutoB, eciu npaBuiIbHO BeIMoaHeHO 100% 3amanus.

— 4 Gainna, eclii MPaBUIILHO BBITIOJHEHO HE MeHee 85% 3amanus;

— 3 Ga, ecnu MPaBUIIBLHO BHITIONHEHO HE MeHee 75% 3amaHusl.

Otuer no JIB 1. UccaenoBanue oqHodasnoro rpancopmaropa
1. Ha3nauenuwe, yCTpOWCTBO, HpHUHIMN JeHcTBUA TpaHchopmaTtopa. OOBACHUTH SBICHHUE
B3aWMHOUN UHIYKIIHH.
2. Ha3naueHue, ycTpoiCTBO cepiedHHKa TpaHc(opmaTopa.
3. Ha3Batp W OOBACHUTH BCE NOTEpU TNpeoOpa3oBaHHsl B TpaHChOpMATOpE, CIIOCOOBI HX
YMEHBIIIEHUS.
4. ITouemy k03¢ HUIMEHT TpaHCPOPMALIUHU OMIPEIEIIETCS B PEKUME XOJIOCTOr0 Xoaa?
5. OOBACHUTH BUJI BHEIIHEH XapakrepucTuku Tpancdopmaropa U2 = f(l2)
6. O0bsicauTh BuA rpaduka 3aBucumoctu KITJI 0T MOITHOCTH BTOPUYHOM LIETH.
7. IleTns ructepesuca, OCTaTOYHAss HAMarHUYE€HHOCTb, KOIPIETUBHAS CUJIA — U300pa3UTh TpaduK.
OOBSICHUTD (PU3MUYECKHUI CMBICI.
8. MarautoMsarkue, MarHATOXKECTKHE MaTepuanbl. Kakue wmarepuansl TPUMEHSIOTCS s
TpaHchopMaTopoB?.
9. Kakue notepu u noyemy onpeaesstoTcs B ONbITE XOJIOCTOr0 Xoaa?
6



10. Kakue notepu 1 mouemy OnpeiessitoTCs B OMBITE KOPOTKOTO 3aMbIKaHUS?

11. U306pa3uTh 3CKM3 Harpy>KeHHOro Tpanchopmaropa, nokaszats Hanpasnenus U, 1, &, @.
[To pe3ynbraTaM OTYETa BHICTABIISICTCS

— 5 Gana, eciii MPaBUILHO BRITIONHEHO HE MeHee 90% 3a1aHui.

— 4 Gainna, eclid IPaBUIILHO BBITIONHEHO 75...89% 3amanuii.

— 3 Oanna, eciid MpaBUIILHO BhIMOJIHEHO 60...74% 3amanuit

Otuer no JIb 2. UcciienoBanue reHepaTopa NocTOSIHHOTO TOKA HE3aBUCMMOTI'0 BO30Y:K/I€HUSA
. YCTpOICTBO, NPUHLUI ACHCTBUS ANEKTPUUECKUX MAILINH MOCTOSHHOTO TOKA.
. CBOICTBO 00paTUMOCTH AIEKTPUUECKUX MAIIHH.
. Knmaccudukanus renepatopoB oCTOSHHOTO TOKa IO CIIOCO0Y BO30YKICHUSI.
. JlaTh ompeneneHne XxapakTepuCTUKE XOJIOCTOTO X0/1a.
. JlaTb omnpezeneHne Harpy304YHON XapaKTepUCTHKE.
. JlaTh omnpejeneHrie BHENIHEH XapaKTepUCTHUKE.
. JlaTb omnpezenenue peryaupoBOYHON XapaKTepUCTUKE.
. UTo Takoe MarHUTOBUKYIIIAsl CHJIA PEAKIIUU SIKOPS?
Uro Takoe XapaKTEepUCTUYECKUN TPEYroJdbHUK W KAKUMHU HCXOIAHBIMU JaHHBIMU HaJ0
pacnosiaraTh
VIS €r0 IOCTPOeHUs?

10. Tlouemy Harpy3ouyHasi XapaKTEpUCTHUKA pPaCIOJIaracTcsi HMKE XapPAKTEPUCTUKH XOJOCTOTO
xozxa?
11. Ot vero 3aBucut 3/1C u Bpamaroumii MOMEHT Ir'eéHepaTopa MOCTOSIHHOTO TOKa?
[To pe3ynbTaTamM OTYETa BBHICTABIISIETCS:

— 5 Ganna, eciii IpaBUIILHO BBITIOJTHEHO HE MeHee 90% 3amanuid.

— 4 Gainna, eclid MPaBUIILHO BBITIOJIHEHO 75...89% 3amanuii.

— 3 Gamna, ecnu MpaBUIbHO BeIMoMHEHO 60...74% 3amanuit

NI N N T

Otuer no JIb 3. UcciienoBanue ABUraTesisi HOCTOSTHHOIO TOKA MAapPaJUIeJIbHOI0 BO30Y KIeHUs
1. YerpoiicTBO U PUHIMUIT JEHCTBUS JBUraTENe MOCTOSHHOTO TOKA.
2. CBOWCTBO 0OPAaTUMOCTHU NEKTPUUECKUX MALIHH.
3. Knaccuduxkarus aBurareneil moCTOSHHOTO TOKa MO CIOco0y BO30YKIACHHUS.
4 JlaTb onpeneneHne MEXaHUIECKON XapaKTepUCTHUKE IBUTATEIIS.
5. UTo Takoe yCTOMYMBOCTH paOOTHI JBUTATETIS.
6. YpaBHEHHE MEXaHUYECKOTO COCTOSTHUS JBUTATEIIS.
7. OT 4ero 3aBUCHUT YaCcTOTa BPALICHUS ABUTATENS IOCTOSIHHOTO TOKA?
YpaBHEHHE MEXaHNYECKON XapaKTEPUCTUKH JBUTATEIIS.
8. C Kkakoil 1eNnpl0 MpH MyCKe IBUTATENsl MOCTOSHHOTO TOKAa MapalljieIbHOTO BO30YKICHUS
HCTOYHUK
MIOCTOSIHHOT'O TOKa BBIBOJIUTCA HA MUHUMAJIbHOE HaIpsiKeHue?
9. Kakue criocoObl peryIMpoBaHus YaCTOTHI BPAIICHUS] BOBMOXHBI B IBUTATEIISX MapalJICIbHOTO
BO30YXJ1eHUs?
10. Kak ocymiecTBUTh peBEPC ABUTATENS TOCTOSIHHOTO TOKA C MapajuIeIbHBIM BO30YKICHUEM?
11. Jlatb ompezaeneHUe pEryaupoOBOYHOM  XapaKTEPUCTUKHM JIBUratTeds MHapajljiebHOrOo
BO30YKICHUS?
IloueMy oHa KpuBOJIMHEIHA?
12. Kakue xapakTepUCTUKH JIBUraTellsl NapauleIbHOro BO30YK/I€HUS Ha3bIBalOT pabouumMu?
13. Tlouemy mipu yBeTMUYEHUHN HATPY3KH JABUTaTels MapauIeNbHOTO BO30YKIEHUS! YMEHbBIIACTCS
4acTOTa BpalieHus?
14. B uém mpuunHa «pa3HOCa» ABUTATENs MapalljieIbHOTO BO30YKICHUS MTPH OOpBIBE B LICTIN
BO30YKICHUS?
[lo pe3ynbraram OoT4YETa BHICTABIISIETCS:
— 5 Ganna, eciii MpaBUIILHO BBIMIOJTHEHO HE MeHee 90% 3a1aHuid.
— 4 Ganna, eciu MPaBUIBHO BBITIONHEHO 75...89% 3amaHuil.
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— 3 Ganna, eciid IpaBUIILHO BhIMOJIHEHO 60...74% 3amanuit

Ortuer no JIb 4. UcciienoBanne yHMBepCaJIbHOI0 KOJJICKTOPHOIO ABUTATEJIsI
1. O6nacTe NpUMEHEHUs! YHUBEPCAIBbHBIX KOJUIEKTOPHBIX JBUTATENCH.
2. YeMm oTnm4aeTcs yHUBEPCAIbHBIN KOJJIEKTOPHBIN JBUTAaTENb OT ABUTATENsl IOCTOSHHOTO TOKA?
3. YCTpoHCTBO YHHBEPCATIBLHOTO KOJUIEKTOPHOTO JBUTATEIIA.
4. Yto 03HayaeT TEPMHUH «IIMXTOBAHHASD?
5. Yrto Takoe MexaHN4eCKask XapaKTepUCTHKA?
6. Ilouemy mnpu BKIIOUEHUM YHUBEPCAJIBHOIO JBUTATENsl B CETh IIEPEMEHHOrO TOKa
YMEHBIIAIOT YUCIIO
BUTKOB B 0OMOTKE BO30YX1eHUs?
7. Ilouemy yHHBepcalbHbIE KOJUIEKTOPHBIE JIBUTaTeNd AENAlOT TOJBKO C MOCIeA0BaTEIbHBIM
BO30YX-
nenuemM?
8. Ilouemy mpu paboTe OT CETH MEPEeMEHHOT0 TOKa NOTPeOJIseMBbIi YHUBEpPCAIbHBIM
JIBUTATEJIEM TOK
0oJbIle, 4eM MpH MocTossHHOM Toke, a K.I1.JI. , Hao6opoT, MeHbIe?
9. Kakumu crnocobamMy  MOXHO  peryjiupoBaThb  YacTOTy BpAaILECHUS  yYHHBEPCAIbHOIO
KOJJIEKTOPHOTO
nsurarensd’?
10. Kakum  o0Opa3oM  MOXXHO H3MEHHUTb  HAalpaBJCHHE BpallleHUs  YHMBEPCAIHLHOTO
KOJJIEKTOPHOTO
JBUTATEINS ?
11. Uem 0OBsICHSIETCA pacXOKJIE€HUE XapaKTEPUCTUK YHUBEPCATbHOTO KOJUIEKTOPHOTO JBHUraTels
npu
paboTe Ha MOCTOSIHHOM M [IEPEMEHHOM TOKe?
Ilo pe3ynbraTraM OTYETA BBICTABIISIETCA:
— 5 Oanna, ecnu MpaBUIIBLHO BHITIONHEHO HE MeHee 90% 3a1aHui.
— 4 Ganna, eciiu MPaBUILHO BBITIONHEHO 75...89% 3amanuid.
— 3 Gaa, eciiu MpaBUILHO BBITONHEHO 60...74% 3amanuii

Otyer mno JIb 5. MHcciaenoBanme Tpéxda3zHOro AacHHXPOHHOIO [BHUTaTeyasi ¢
KOPOTKO03aMKHYTHIM POTOPOM
1. Tlouemy acHUHXpOHHBIE OBUTATEIN OONATAIOT HU3KUM KOI(D(PHUIIMEHTOM MOIIHOCTH, KaKOBO
OTpHLIATENIFHOE CIIEACTBUE 3TOT0?
2. Kakum 00pa3oM B MPOMBIIUIEHHOCTH MPHU UCHOJIH30BAaHUHM OOJBIIOIO KOJIUYECTBA
JIBUTa-TEJIEeH MOJICPKUBAIOT BBICOKHHA KOO PHUIIMEHT MOIITHOCTH?
3. Iloyemy cepJieUHUKH CTaTOpa U POTOpa M3TOTABIMBAIOT U3 OTACIBHBIX JINCTOB CTaH,
M30JIU-POBAHHBIX JIPYT OT JPyTa, a HE OTJIMBAIOT LEIHbHOMETANTHYSCKUMU?
4. Tlonp3ysch MpaBUIIOM JIEBOM PYKH, OIpENEIUTe HaIllpaBJICEHHWE BpallleHUs poTopa Mo
OTHO-IICHUIO HAMIPABIICHHSI BPAIIEHUS] MArHUTHOTO TIOJISI CTaTOPA.
5. B cuity Kakux NpUYrH aCUHXPOHHBIN ABUTATENb MMOIYYHI CBOE Ha3BaHUe?
6. OT yero 3aBUCUT 4acTOTA BPAIEHUsI ACHHXPOHHOIO JIBUTATENS?
7. Ilokaxkute, MU YUCIIE TIAp MOJIOCOB PABHOM JIBYM, YAaCTOTa BpAIICHUS MarHUTHOTO
noJist pagHa 1500 06/mMuH.
8. MoxeT M acHHXpOHHAs MalllHa UMEeTh YacTOTY BpallleHHs POTOpa OOJBIIYIO. YEM
94acTOTa BPAIICHUSI MAarHUTHOTO TI0JIsA?
9. MOXeT JI1 CKOJIbKEHUE OBITh OTPHUIIATEIIBHON BETMYNHOM?
10. [Touemy mycKk aCHHXPOHHOTO JIBUTATEJNS BBIICISIIOT B CHIMAIBHBIN PEXKUM pabOTHI?
11. Ilepeuncnute ciocoObl MycKa aCHHXPOHHOTO JIBUTaTels U UX OCOOCHHOCTH.
12. Kakue mpenmyiiecTBa Ja€T MyCK aCHHXPOHHOTO IBHUraTelsl ¢ KOPOTKO3aMKHYTHIM
POTOPOM MYTEM MEPEKITIOUEHUS C «TPEYTOIbHUKA» Ha «3BE3Iy»?
13. Iloyemy myck ABWTATeNss B JAaHHOM J1abopaTtopHOW paboTe He MAET 3HAUYMTEIBHBIX
MTyCKOBBIX TOKOB IIPU MPSIMOM ITyCKe?
8



14. Tomyunuts Gopmyiy aisi pacuéra IMOJIE3HOH MEXaHHMYECKOH MOIIHOCTH Ha BTy
JBUTATEIS

Pi— " ‘M
0,35
15. Tlouemy mpu HeOOTPY3KE ACHHXPOHHBIN JIBUTATENh pa0OTaeT ¢ MaJIbIM 3HAYCHUEM
ko3 urmenTa MOIHOCTH ?
16. Kak m3MeHHTCS BpalllalolMii MOMEHT ABUTraTels, €ClIM HaIpsDKEHHE Ha BBIBOJAX
O0OMOTKH €ro cTaTopa yMEHbIIUTH B V3 pas?
17. Kakue xapakTepUCTUKH aCHHXPOHHOT'O IBUTaTeNsl HA3bIBAIOT pabounmu?
18. Uto Takoe peBepc U Kak €ro OCymecTBUTh B 3X-(ha3HOM aCHHXPOHHOM JIBUTATENe?
19. Kak mycKkoBOif MOMEHT aCHHXPOHHOT'O JIBUTATENs 3aBUCHUT OT MOABOAUMOTO K OOMOTKE
cTaTopa HampsKEeHHs ?
20. Iloyemy mpu mycke acCMHXpOHHOTro apurartess, koraa DJIC u Tok B ¢azHOM poTope
MaKCUMaJIbHbl, HE PA3BUBACTCSI MAKCUMAJIbHBINA BPALIAIOIUNA MOMEHT?
Ilo pe3ynbraTraM OTYETA BBICTABIISIETCA:
— 5 Gayuta, eciu MpaBUIILHO BBINOJIHEHO He MeHee 90% 3ananHuil.
— 4 Gana, eciii MPaBUILHO BBITIONHEHO 75...89% 3amaHuid.

— 3 Ganna, eciid IpaBUIILHO BIMIOIHEHO 60...74% 3amanuit

PacuyerHoe 3ananue «Pacyer mapaMeTpoB M MOCTPOEHHE XAPAKTEPHCTHK NIEKTPHYECKHX
MAaIlIUH (110 BApHAHTAM)»

PacuetHoe 3a1aHue BBINOIHSETCS B JOPME JOMAILIHETO 3a/1aHUs.
Tema: [locTpoeHne MexaHHYeCKUX XapaKTepUCTUKH AJ]
Hesb: HayuuThes onpenensats napamerpsl A/l u ctpouts 3aBucuMocT n(M) pu U3MEHEHUH
yCIIOBUHM pabOTHI.
Jlnst Tpex(a3zHOro aCHHXPOHHOT'O ABUraTess ¢ KOPOTKO3aMKHYTBIM POTOPOM OIPENIEIUTh
CJIEYIOIINE XapaKTePUCTUKH 10 JaHHBIM Ta0. 1:
1 IMoTpebnsieMyto 1BUTaTEIEM MOLIHOCTb.
2 HomuHasbHbIM, MAKCUMAJIbHBIA U TyCKOBOM MOMEHTHI.
3 HoMuHanbHBIN U MyCKOBOM TOKH.
4 HomuHaJIbHOE M KPUTUYECKOE CKOJIbKEHUE.
5 PaccuuTath U MOCTPOUTH MEXaHUYECKYIO XapaKTePUCTUKY aCUHXpOHHOro asuratens n2 =f (M
)i 3HaYeHni ckonbxkenuit s = 0; 0,01; 0,02; 0,03; 0,04; 0,05; 0,06; 0,07; 0,08; SHom ; Skp.
Pacuet npousBoauTs no yrnpouieHHoi ¢popmyie Kiocca.
6. [locmpoumb UCKyCCmEeHHY0 Xapakmepucmuky npu yMeHbweHuu HanpsxceHus. KpatHoctb
HanpsDKeHUs1 Ha 0OMOTKE CTaTopa OTHOCUTENILHO HOMUHANIBHOTO o = 0,6
7. CnenaTh BBIBOJ

JdaHo: mun deuzamens 4A16084; P,uom =15 kBm,; n,,=1465 oo/mun; U mu=220 B;
Lwov= 29,3 A; M= M/ Myor= 2,35 hi= Liye/Liow; HanpsiziceHue cHusxceHo o U= 0,7 Ulou.

1. HomuHaabHas yenosas ckopocms dguzames, pajj/c
OHOM = 2 Tthyey / 60=2-3,14 -1465/60=153
2. Ckopocmb udea/ibHO20 X0.10€mM020 X00a (CKoOpocmb noJsl), pau/c
2w f;, 2-314-50
W, = L= =157
p 2

3. HoMUHA/NbHBIU 3/1€KMPOMAZHUMHDBILU MOMEHM (MeXaHU4ecKumMu nomepsmu 8 pomope u
dobasouHbIMu nomepsimu npeHebpezaem AP,.. =~ A Py~ 0), H'Mm

Ps.u PE.lrﬂ —_ ‘Plnu.u + ﬂ'E‘Jr.\' + AJDIJO\’J _ 150{]{]

Az = p— —

), @ @ 153




I'de P,,— 3/1ekmpoMaz2HUMHAs MOUHOCMb;

P>yei= Psy— AP,r— MexaHu4eckas MowHoCcmbo, pa3gusaemas poOmopoM;
P2yos— nosesnass MowyHocmos Ha 8asy 8 HOMUHA/IbHOM PeXcuMe;

AP, — asiekmpuyeckue nomepu 8 pomope.

4, HomuHa/bHoe cKobiceHue
i A P — "
@, — @ 157 —-153"
S =| T ‘ z[ —— |=0.025.
L @, 157
5. Kpumuyueckuii momenm A/l npu HOMUHaAbHOM HanpsixceHuu, H-m

Mxkp =AM -Mnom=2,3-98 = 225

6. Kpumuueckoe ckoabiceHue
5, = S.., (,1_“ THNY 1]: 0.025(2.3+23° ~1)=0.11.
7. Ilodcmaeasitom HalideHHble 3HaveHus skp u Mxp 6 popmyay Kaocca
2M,, 2-225
M== s. s 011
P TR

3adasasicb psidom 3HaueHuii s om 1 do 0, onpedeasitom no amoii hopmys1e coomeemcmayroujue
3HayYeHust MoMeHma.
[0 u3gecmHOMy 3HA4YEHUIO CKO/bX#CEHUS HAX005IM CKOPOCMb

o =00 (1-S).
Pe3yabmamul pacuema 3aHocsm 8 mabauyy u cmposim ecmecmeeHHyl MeXaHUYecKyr
xapakmepucmuky (puc. 1).

s 1 0,8 0,6 0,4 0,2 0,11 0,05 0
o, 1/c 0 31,4 62,8 94,5 125,6 139,7 149,2 157
M, Hwm| 489 60,7 79,8 115 190 225 169,5 0

8. Onpedesasiem Kpumuuveckull (MakcumaabHbulll) momeHm A/l npu ymeHbWweHUuU
HanpsixceHust Ha obmomke cmamopa, H-m

U .2
ﬂ’{‘;‘-ﬂ = ‘%_\_(.L-"ﬂ'fuuu = [‘ihm'[ : J

Lwow

(0.7-220Y
M =23 uj 98 =110.4]
| 220

HoM

9. Ilo ¢opmyane Knaocca onpedessrom mMomeHmM NpPuU NOHUMNCEHHOM HANPSHCEHUU,
pe3ysbmamul 3aHOCSIM 8 coomeemcmeylwyl mabauyy u cmposim UCKYCCMBEeHHYH
MeXaHu4ecKyr xapakmepucmuky A/].

s 1 0,8 0,6 0,4 0,2 0,11 0,05 0
w 1/c |0 31,4 62,8 94,5 125,6 139,7 149,2 157
M,

Hwm 23,96 | 29,74 | 39,1 56,35 | 93,1 110,2 | 83 0

w. l/c

200

-— [ |
150

V

100 = o

S

o 50 100 150 200 250




MexaHnueckue xapakTepucTuku A /|

10. [Torpebnsemast AJ] MOIITHOCTD B peXKMME HOMUHAJIBHOW Harpy3ku, KBt

o . wpP in.

11. [Totpebasiembrit AJl TOK B pe)KMMe HOMUHATIBHOW HArpy3ku, A
— 2 T sive
I1 oM ’ ] l‘}{ '.Lu"\'m[nnu}

12. [TyckoBoit Tok aBurarens, A

L=l il

13.  CymmapHble IOTE€pH JBUTaTeNs IpU HOMUHAJIBHON Harpy3ke, KBt

Z"p = ""Im-u iz 'puh-\r

14. Koaddutment monesHoro neicTBust

P,->» AP

Hcxoanbie JaHHbBIE
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Homep |, p S M Mo | 1o
pu- | Upr | U5 | Mo | COSmy | EEA | RS RS
anTa s oy ooy
[ 2 3 4 5 f 7 8 9
l 380 | 75 [ 3,0 10,925 | 0,92 2,0 1,1 7.0
2 380 | 55 | 3,0 10925 0,92 2,0 1,1 7.0
3 380 | 40 | 3,0 [0925] 0,92 2,0 1,1 7.0
4 380 | 30 | 3.0 | 091 | 091 20 1.2 7.0
5 380 | 22 [ 30| 090 | 090 2,0 12 7.0
6 380 | 17 [ 30 | 0,89 | 0,89 2,0 1.3 6,5
7 380 | 13 [ 3,0 |0.865| 0.89 2.0 1.3 6,5
8 380 | 10 | 3,0 |0865| 0,87 2,0 1.4 6,5
9 220 | 100 | 2,5 (0915 0,92 2.2 1.2 6.5
10 (220 | 75 | 3,0 | 0,90 | 0,92 22 1.9 7.0
11 220 | 55 [ 3,0 | 0,90 | 0,92 22 1.9 7.0
12 | 220 | 40 | 30 | 0,89 | 0,91 22 1,2 7.0
13 | 220 | 30 | 30| 0,89 | 0,90 2.2 1.1 7.0
14 | 220 | 22 | 35 | 0.88 | 0,90 2.2 1,1 6.5
15 | 220 | 17 | 35 | 0.88 | 0,90 22 1.2 6.5
16 | 220 | 13 | 35| 0,88 | 0,88 22 1.5 6.5
17 (220 | 10 | 40 | 0,88 | 0.89 22 1.5 6.5
18 | 220 | 75 | 3,5 | 0.87 | 0,89 22 1.6 7.0
19 [ 220 5,5 | 30 | 0,86 | 0,88 2.2 1,7 | 7.0
20 1220 40 | 20 [0,855| 0,89 22 1,7 | 7.0
[Ipumeuanmue :

Yucno nap nomnrocos p = 3.
ITo pe3ynbpTaTaM pacueTHOTO 33JaHUS BBHICTABIIACTCS:

15 6annoB, ecnu npaBuiIbHO BhIONHEHO 100% 3amaHmii.

14 GannoB, eciy MPaBUILHO BBIMOIHEHO 75...89% 3amaHuid.
13 6amioB, eci paBWILHO BBITIONHEHO 60...74% 3amanuii
JlJisi MpoMeKyTOYHOI aTTecTALMM:

Ix3aMeH

[TpoBouTCs B MUCbMEHHOMU (hopMe 1o OmiieTaM B BUJIE MTOATOTOBKH U U3JI0KEHUS pa3BEPHYTOr0
oTBeTa. Bpems Ha MoAroToBKy oTBeTa — 45 MUHYT.
OK3aMEHallMOHHBIE BOIIPOCHI:

1.

00N LR W

—_ =
—_ O

[ —y
AW N

KoHcTpyKIns CHITOBBIX TpaHC(HOPMATOPOB, KiIaccuPHUKAIATpaHC(HOPMATOPOB
[TapameTps! cuIOBBIX TpaHCHOPMATOPOB

[Tpuntun paboThl 1 OCHOBHBIE COOTHOIICHHSI B TpPaHC(HOpMATOPE

OrbIT KOPOTKOTO 3aMbIKaHMsL. Onpe/ereHre napamMeTpoB CXEeMBbI 3aMelleHus TpaHcopMaTopa
OrbIT X0510cTOr0 X0/1a. OMnpe/eneHye napamMmeTpoB CXeMbI 3aMeIIeHHs TpaHchopmaTopa
MomnocTs noteps u KIT/] Tpancdopmaropa

VYCTpoiicTBO aCHHXPOHHOTO JIBUTATENS, KJIacCU(pUKAIUs

[TpuHIMI OeiCTBUS ACHHXPOHHOW MaIIMHBI U PEXKUMBI €€ paOOThI
DNEKTPOABMKYIIHME CUIbl B OOMOTKaX CTaTopa U pOTOpa aCHHXPOHHOTO JIBUTaTels

. Toku B 0OMOTKax cTaropa ¥ poTopa aCHHXPOHHOTO JIBUTaTeNs
. Cxema 3aMelleHNs] aCHHXPOHHOTO JABUTaTEIs

. DHepreTnyeckuil 6ajJaHc aCHHXPOHHOTO JIBUTATEIIS

. DIEKTPOMAarHUTHBIII MOMEHT aCUHXPOHHOTO JIBUraTels

. Mexannueckas xapakrepuctuka A/l. Ypasuenue Knocca
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15. Ilyck, peBepc aCHHXPOHHOT'O ABUTaTEIsI

16. PaGoune xapaKTepUCTUKH aCHHXPOHHOTO JIBUTATEIIS

17. Obuue cBeneHus, yCTpOUCTBO CHHXPOHHOM MalTMHbI

18. [Ipuniun paboThl CHHXPOHHOW MAIlIMHbI

19. XonocToit Xoa CHHXPOHHOW MAaIlINHbI

20. PabGora o Harpy3Koi CHHXPOHHOMN MaIIHHBI

21. Peakuus sKOpsi CHHXPOHHOM MallIuHBI

22. Cxema 3aMellleHus], ypaBHEHHE PaBHOBECHSICUHXPOHHOTO T'€HEpaTopa

23. O1C u MJIC cuHXpOHHOTO TeHepaTopa, yIpoIleHHas: BEKTOpHAs TUarpaMMa CUHXPOHHOTO
SIBHOITIOJIFOCHOT'O T€HEepaTopa

24. ABTOHOMHBIHN PEeKUM PaOOTHICHHXPOHHOTO TeHEepaTopa. XapaKTePUCTUKH X0JI0CTOTO
X0J1all KOPOTKOT'O 3aMbIKaHHsI CHHXPOHHOI'O FeHepaTopa

25. BHemHss XapakTeprucTuKa CHHXPOHHOTO TeHepaTopa

26. MOIIHOCTD M 3JIEKTPOMArHUTHBIA MOMEHT CUHXPOHHOM MalllMHbI

27. BkitoueHne CHHXPOHHOTO TeHepaTopa Ha MapaiebHyIo padoTy

28. IlapamienpHas paboTa CHHXPOHHOTO T€HEPAaTOpa € CEThI0. YTIIOBask XapaKTepUCTUKA

29. ITapannenbHas paboTa CHHXPOHHOTO reHeparopa ¢ cetbto. U-00pa3Has XxapakTepuCTHUKA

30. PaboTa cHHXpOHHOW MAIIIMHBI B peXUMe CUHXpOHHOTo nBurarens. [lyck nurarens

31. YcTpoiCTBO MIEKTPHUECKON MAIIMHBI TOCTOSSHHOTO TOKA, KIACCU(pUKALIHS

32. PaboTa 37eKTpUYECKOM MaIlIMHBI TOCTOSTHHOTO TOKA B peKuMe reneparopa. [Ipunnumn
NEICTBYSI, OCHOBHBIE YPaBHEHUS

33. Peakuus sikops reHepaTopa IMOCTOSIHHOTO TOKa

34. I'enepatopsl ¢ HE3aBUCUMBIM BO30YKJICHHEM. XapaKTepUCTUKH [€HEPATOPOB

35. [Ipuniun caMoBo30Y>KACHUS TeHepaTopa ¢ MapajljieIbHbIM BO30YKICHUEM
Pabota snekTprueckoil MalMHbl HTOCTOSIHHOTO TOKAB peskuMe aBuratelis. [IpuHimmn
NENCTBYSI,0CHOBHBIE YPAaBHEHUS

36. Mexanudeckasi XapaKTEpPUCTUKA JIEKTPOIBUTATEINS TTOCTOSTHHOTO TOKa

37. PerynupoBaHue CKOPOCTHU 3JEKTPOJIBUTATENSI TOCTOSHHOT'O TOKA

38. IIyck u peBepc 3IEKTPOABHUIaTelIs MOCTOSIHHOTO TOKA

39. YHuBepcanbHbIe KOJUIEKTOPHBIE ABUTATENH. Y cTpoiicTBo. [IpuHIMnuansHas cxema

40. OcHOBHBIE YpaBHEHHsI, OMUCHIBAIOIINE PA0OTY YHUBEPCAIBHOTO KOJIJIEKTOPHOTO JIBUraTENs
OT CeTH MOCTOSHHOTO U MEPEMEHHOT0 TOKa

Kputepun BbICTaBIIEHUS OLIEHKH Ha YCTHOM 3K3aMEHeE:!
Onenka «OTJIMYHO» BbICTaBASETCS CTYIEHTY, NPABUIBHO BBINOJHUBIIEMY IPAKTHYECKOE
3aJjaHie, KOTOPBIM TMOKa3al TpH OTBETE Ha BOMPOCHl HK3aMEHAIMOHHOTO OuWiera W Ha
JIOTIOJIHUTENbHBIE BOIPOCHI, YTO BIAJEET MaTepHaioM HW3YYEHHOM AUCUUIUIMHBI, CBOOOJTHO
MPUMCHSACT CBOU 3HAHUS I 06I:$ICH€HI/ISI PAa3JIMYHBIX SIBJICHUU U peuicHus 3a1a4.

Onenka «XOPOIIIO» BbICTaBIAETCS CTYIEHTY, INPABUWIbHO BBINOJHUBLIEMY IPAaKTUYECKOE
3aJJaHi€ U B OCHOBHOM IPaBWJIBHO OTBETHUBIIEMY Ha BONPOCHI 3K3aMEHAIMOHHOIO OmyieTa ¥ Ha
JOTIOJTHUTENBHBIE BOIPOCHI, HO JIOMYCTUBIIEMY MPH STOM HETIPHHLIMIHAIBHBIE OITHOKH.

Onenka «YJIOBJIETBOPUTEJIBHO» BbICTaBiIS€TCS CTYACHTY, KOTOPBIM B OTBETaX Ha BOIPOCHI
HK3aMEHAllMOHHOTO OMJIeTa JOMYyCTHJ CYIIECTBEHHble M Jake IpyOble OMIMOKH, HO 3aTeM
UCTIPaBWII UX CaM, a TaK)Ke He BBIMOJHWI MPAKTUYECKOE 3aJaHhe U3 3K3aMEHAIMOHHOro Ousera,
HO JINOO HaMETUJI NIPABUIIBHBIN ITyTh €r0 BBIOJHEHUS, JTUOO MO YKAa3aHUIO 3K3aMEeHaTopa pern
JPYTYIO 33Ja4y U3 TOTO e pa3zena JUCIUIUINHEIL.
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Onenka «HEYJIOBJIETBOPUTEJIbHO» BrIcTaBIs€TCS CTYACHTY, KOTOPBIIL:

a) HE OTBETWJI HA BOIIPOCHI 9K3aMEHAIMOHHOTO OMJIeTa ¥ HE CMOT PEIIUTh, JTNOO HAMETHTh
NPaBWIBHBIN MTyTh PEUICHUS 33a4l U3 OnIeTa;

0) He cMOr pemmTh, JUOO HAMETUTh TPABWIBHBIA IIyTh pEIICHHWS 33/1a4d W3
HK3aMEHAIMOHHOTO OMJIeTa M JPYroH 3a7audl Ha TOT YK€ pasfell AUCIHILINHBI, BEIIAHHON B3aMEH
Hee;

B) IpU OTBETE HA JOMOJHUTEIbHBIE BOIPOCHI OOHApPYX M HE3HaHUE OOJBIIOTO pasjelna
HK3aMEHAllMOHHOH NMPOrpaMMmBl.

5 kype
Tect Nel «Pe:xkumbl padoThI J1eKTPONPHUBOI0B»

Tect cocrout u3 6 Bonpocos. Bpems BeimonHenus 10 MuHyT.
IIpumep BapuanTa Tecra:

1. ACUHXpOHHBIH BUTaTENb MOKET pab0TaTh BTOPMO3HBIX pexXUMax
1) npu AMHaMHUYECKOM TOPMOXXEHHH U TOPMOKEHUU C OTAa4Yeil JHEPTUU B CETh;
2) npu IMHAMUYECKOM TOPMOXKEHUHU, TOPMOXKEHUH MPOTUBOBKIIOUEHHEM, TOPMOXKEHUH C
OTAauyeil SHEpTuH B CeTh; *
3) mpu AMHAMUYECKOM TOPMOXKEHHMU U TOPMOKEHHH POTHUBOBKIIOYEHUEM.
2. PexuM TOpPMOKEHUS POTUBOBKIFOUEHHEM MOKET OBITh TOIy4EH TOT/a, KOT/a:
1) MOMEHT Harpy3Ku paBeH IIyCKOBOMY MOMEHTY;
2) MOMEHT Harpy3Ku MEHbIIIE ITyCKOBOTO MOMEHTA;
3) MOMEHT Harpy3ku OOJbIIIE TyCKOBOI'O MOMEHTa. *
3. TlepexogHBIM pPEKUMOM DIIEKTPONPHUBOJA HA3BIBAIOT PEXUM pabOTHl MPH TMEpPexoe OT
OJIHOT'O YCTAaHOBUBUIETOCS COCTOSIHUSA K APYTrOMY, KOTJa U3MEHSIOTCS:
1) CKOpOCTb U MOMEHT;
2) TOK;
3) ckopoCTb, MOMEHT, TOK.™*
4. ]JlBurarenb NOCIEI0BATEIBHOTO BO30YXACHUAMOKET padOTaTh B TOPMO3HBIX PEKUMAX:
1) npu AMHaMHUYECKOM TOPMOXXEHHH U TOPMOKEHUU C OTAAa4Yeil JHEPTUU B CETh;
2) NpH TOPMOXKEHUHU C OTJa4el IHEPTUHU B CETh U TOPMOKEHUN POTUBOBKIIOUEHUEM;
3) mpu TOPMOKEHUHU MPOTUBOBKIIOUEHHEM U TMHAMHYECKOM TOPMOKEHUH. *
5. JluHamMHuyecKoe TOPMOKEHUE ACHHXPOHHOIO JBUraTelsl BO3MOXKHO:
1) npu CKOpOCTH BBIIIE CHHXPOHHOM;
2) npH JBMXKYILEM MOMEHTE Harpy3Ku;
3) mpu BKIIOYEHUH OOMOTKH CTATOPa HA CETh MOCTOSHHOTO TOKa.*
4) CKOPOCTSIX M MaJIOM 3KBHBAJICHTHOM TOKE.
6. PexynepaTMBHOE TOPMOXEHHE IPOUCXOAUT IIPU BpAILEHUU DJIEKTPOABUIATENS  CO
CKOpPOCTBIO
1) PaBHOI HOMHHAJIBHON
2) PaBHOI1 CKOPOCTH UI€ATBHOTO XOJIOCTOr0 X0/1a
3) bonbie cKOpOCTH MACATLHOTO XOJIOCTOr0 X01a

4) MeHnbllle CKOPOCTH HICATEHOTO XOJIOCTOTO X0/1a, HO 0OJIbIlIe HOMUHAIBHON
[To pe3ynbraraM TeCTUPOBAHUS BHICTABIISICTCS:

— 10 GannoB, eciu MpaBUIBHO BBIMOJHEHO HE MeHee 90% 3amaHmii.

— 7-9 GamioB, eciu MPaBWIBHO BHITIOJIHEHO He MeHee 80% 3amaHuii;

— 6 O0ayIoB, ecliy MPaBUIILHO BBITIONHEHO He MeHee 60% 3amanuid.

Tect Ne2 «Buabl ynpapJieHHsl 371eKTPONPHUBOIOM)

Tect coctout u3 6 Bonpocos. Bpems BbimonaHenust 10 MuUHyT.

14



IIpumep BapuaHTa Tecra:

1.
1)
2)

3)
2.

MexaHnueckol XapakTepUCTUKOM 371eKTPOBUTaTeNsl Ha3bIBACTCSL:
3aBUCHUMOCTh YaCTOTbI BPALLEHUS ABUraTelIs OT TOKA SIKOPS;
3aBUCUMOCTb 4YacTOThl BpALlEHHs OT BEJIMYMHBI BPAIIAIOLIETO0 3JIEKTPOMArHUTHOTO
MOMeEHTa;*

3aBUCUMOCTb YaCTOTHI BPAIlEHUs IBUraTessl OT MOMEHTA Harpy3KHu.
Ilo crenenu ynpaBisieMOCTH 3JEKTPOIPUBOJ MOKET ObITh:
HEperyJIupyeMblil, claeani, TpOrpaMMHO-YIIPABIsSEMbIH, peryIupyeMblii;

1)
2)

3)

HEpETYJIHPYEMBbIH, CHeAAIuN, PEIYKTOPHBIH, MIPOTPaMMHO-YTIPABIISIEMBIH,
pEryJIUpYyEMBIi;
HEPETYJIUPYEMBIH, aJJalTUBHBIMN, CIIEISIINMN, IIPOrPaMMHO-YIIPaBIIsIEMBbIH,

peryaupyembli. *

Cnoco0bl peryaupoBaHusl YIIIOBOM CKOPOCTH JIBUTATENS TOCTOSIHHOTO TOKa

1)

2)

3)

U3MEHCHUEM TOKa BO30YKICHUS TBUTATEIS], U3BMEHEHUEM COTIPOTHBIICHUS
MOCPEJCTBOM  PE3WCTOPOB, HM3MEHCHHEM IOJBOJUMOIO K  SKOPIO
HarpspKeHus *

M3MCHEHUEM MOMEHTA HATPY3KH JIBUTATENS, N3MEHEHUEM COTPOTUBIICHUS
MOCPEJICTBOM ~ PE3UCTOPOB, HW3MEHEHHEM  IOJIBOJAUMOTO K  SIKOPIO
HaATIPSDKEHUS

U3MEHCHUEM TOKa BO30YKICHUS TBUTATEISI, U3BMEHEHHUEM COTIPOTHBIICHUS
MOCPEICTBOM PE3UCTOPOB, U3MEHEHUEM MOMEHTA HArPY3KH JBUTATEIIS

e STKOPSI
JIBUTATENA

LENU SKOPS
JBUTATEIIS

LCTIN AKOpPA

4. Cnoco0 peryaupoBaHHs YIJIOBOM CKOPOCTH JBUTaTels MOCTOSHHOIO TOKa, MPU KOTOPOM
M3MEHSETCS )KECTKOCTh MEXaHUYECKOM XapaKTepUCTUKU D]

5.

1) peocraTHbIIT*
2) W3MEHEHHS TMOJBOJIUMOTO K SKOPIO IBUTATEIIST HATIPSHKESHUS
3) W3MEHEHHs TOKa BO30YKICHUS

Crioco0 peryiaupoBaHusi YIJIOBOM ckopoctd ]I, 3aMBIKAIOIMUX OTACIbHBIC CTYICHU
PE3UCTOPOB
1) peocrarnoe *
2) W3MEHEHHEM MOABOJUMOTO K SIKOPIO IBUTATENS HAPSIKEHUS
3) u3MeHEeHHEM TOKa BO30YXKIEeHUs

6. I[J'ISI HU3MCHCHUA HAIIPABJICHHA BpallCHUAYAIIC BCETO NPUMECHAIOT HAa IMPAKTUKC

1)
2)
3)

AUHAMHWYCCKOC TOPMOIKCHHUC,
*TOpMO)KCHI/Ie MMPOTHUBOBKJIIOUCHUECM
TOPMOKCHHUC C OT,Z[B.‘ICIZ OHCPI'vU B CCThb.

Ilo pe3yibTaTaM TCCTUPOBAHUA BbICTABIIACTCA:

— 10 GamnoB, ecau MpaBUIIBLHO BBITOTHEHO HEe MeHee 90% 3amaHuid.
— 7-9 6annoB, eciu MpaBUIBLHO BBITIONHEHO HEe MeHee 80% 3aaaHuii;
— 6 6aToB, ecnu MPaBUIILHO BEITIOTHEHO He MeHee 60% 3amaHuii.

Tect Ne 3 «IHeprernyeckue XapaKTepUCTHKH JIEKTPOIIPHUBOAA»

Tect coctout n3 6 Bonpocos. Bpems BeimonHenus 10 MuHyT.
IIpumep BapuaHTa Tecra:

l.

[ToTepu momHOCTH Ha Bauty aBurarens onpenensto KI1/[ npuBona mo ¢popmye

1)

2)

Pz
P, + AP,
U_PZ_APZ
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2. Ecmm perynupoBaHue BenETcs B TJABHBIX IEMAX MAIIWH, TO TMOTEPH DSHEPTHH B
AJIEKTPOIIPUBOJIC
1) Bemuku*
2) Majbl
3) HEu3MEHHBI

3. DHepreTHyecKHe MoKa3aTeIl PeryIupyeMoro 3JIeKTPONPHBOA 3a UK 3aBHCAT
1) *or pexxuma paboThI
2) MOMEHTa Harpy3Ku
3) MOMeHTa CONPOTUBIICHHUS

4. OTHOCHUTENBHBIN MEpernaj] YIJIOBOil CKOPOCTH CO CHUKEHHEM HaIPsKEHUS
1) He u3mensiercs
2) yMeHBIIaeTCs
3) yBenuuuBaeTcs™®

5. B 3aMKHYTI>IX CUCTEMax Auaria3oH peI‘y.HI/IpOBaHI/ISI MOXET JOCTUT'ATh
1) 1000 : 1*
2) 200: 1
3) 500: 1

6. IloTrepu MOIIHOCTH B SKOPHOH IIEMTH TIPH MIOCTOSHHOM MOMEHTE Harpy3KH

1) He m3mensercs™
2) yBeIMYHUBACTCS
3) ymeHbIIaeTcs

[To pe3ynbTaraM TeCTUPOBAHUS BBHICTABIISCTCS:
— 10 GamnoB, ecau MpaBUIIBLHO BBITOTHEHO HEe MeHee 90% 3amaHuid.
— 7-9 6annoB, eciy MpaBUIBLHO BBITIONHEHO He MeHee 80% 3aaaHuii;
— 6 6atoB, ecnu MPaBUIILHO BEITIOTHEHO He MeHee 60% 3amaHuii.

Tect Ne 4 «IHepro- u pecypcocodepexkeHre B 3JIEKTPONIPUBOIEL»

Tect coctout n3 6 Bonpocos. Bpems BeimonHenus 10 MuHyT.
IIpumep BapuaHTa Tecra:

1. Ecmu perynupoBanue BEAETCS B LEMAX BO30YKIEHHS, TO IOTEPH SHEPTUH B SJIEKTPIPUBOJIE
1) Heu3MeHHbI

2) BeNIWKHU

3) wmaner®

2. T'maBHBIM MPEUMYIIECTBOM JIBUTATENICH MOCTOSIHHOTO TOKA SBIISETCA. . .

1) nemeBu3Ha

2) mpocToTa KOHCTPYKLUU

3) oueHb BBICOKAs HAJIE)KHOCTh

4) mMpoKHe MpeAebl peryJIUPOBAHMS CKOPOCTH M OOJIBIION MyCKOBOH MOMEHT *

3. Jlngd TOBTOPHO-KPATKOBPEMEHHOIO peXMMa pabOThl  1EIec000pa3’Ho  IPHUMEHSThH
CIIENMAJIbHEIE IBUTATEIN

1) He oOnangaroliye 3HAYUTEITHLHON TIEPETPY30YHOM CITIOCOOHOCTHIO

2) oOnagaromue 3HAYUTEITHLHOW MEPerpy309HON CIIOCOOHOCTHIO W TIOBBIIICHHBIM ITyCKOBBIM
MOMeEHTOM*
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3) obsagaroniye MOBBIIIEHHBIM ITyCKOBBIM MOMEHTOM

4. KIIJI THpECTOPHOTO BBIIPSIMUTEIIS OTIPEIEIISIETCS

1) KII/ Tpanchopmaropa

2) npoussenenueM KII/] Tpancdopmaropa u BeHTHIIEH*
3) cymmoii KII/] TpancdopmaTtopa u BeHTUIEH

5. Tlpu ymensbmiennu moje3noi momraoctr KITJI muraresis
1) He yMmeHbIIaeTCs

2) yMeHblIaeTcs™

3) yBenuuuBaeTcs

6. Tlone3Hasi MOLIHOCTB II0 MEPE CHUYKEHUSI YTIIOBOM CKOPOCTH
1) yBenuuuBaeTcs
2) ymeHbIIaeTCs™
3) He u3MeHseTcs

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISCTCS:
— 10 GamnoB, ecau MpaBUIBLHO BBITOTHEHO HEe MeHee 90% 3amaHuil.
— 7-9 6amnoB, eciv MpaBUILHO BBIMIONHEHO HEe MeHee 80% 3aaaHuii;
— 6 6aToB, €ciyM MPaBUIILHO BEITIOTHEHO He MeHee 60% 3amaHuii.

KonTposbHasi paGora «PeryanpoBaHusi yriioBoii CKOPOCTH 3JIEKTPONIPHBOA0B IIOCTOSIHHOIO
U NIePEMEHHOIr0 TOKa)

1 BapuaHnTt: 1.3aMKHYTBIE CXeMBbI yIipaBiieHus daeKkTpornpuBoioB ¢ JIIIT mo ckopoctu
2.Crioco0bI peryIupoBaHus 9acTOTHI BpameHus AJ[:9acToToi mUTaroIero Toka

2 Bapuant: 1.Cucrema « TPH—AI»
2.Crioco0bI peryJIMpoBaHus YaCTOThI BpamieHus: AJl:COMpOTUBICHUSIMU B CTATOPHOU
WJIM POTOPHOM LEIAX
ITo pe3ynbraTaM TECTUPOBAHUS BHICTABIISICTCS:
— 10 GanyoB, eciu NpaBUWIILHO BBINONIHEHO He MeHee 90 % 3anaHuil.
— 9 GaoB, ecnu MpaBUIHLHO BEIMOTHEHO He MeHee 80 % 3amaHmuii;
— 8 GaoB, eciiu MPaBUIILHO BBITIOJIHEHO HE MeHee 60 % 3amanuid.

PI'P «Pacuer myckoBOW AuarpaMMbl M ITyCKOBBIX CONPOTHBIIEHUH I aBTOMATUYECKOIO ITyCKa
ACHUHXPOHHOTO JIBUTATENIS C (pa3HBIM POTOPOM»

Coneprxanue 3a1aHusl.
Jig Tpex(}a3HOro acMHXPOHHOIO JBUrareiass ¢ (a3HbIM pPOTOPOM paCCUUTaTh IyCKOBBHIE
COIIPOTUBJIEHUSIM IIOCTPOUTD IIyCKOBYIO IHAarpaMMy.
JlaHHbIe 17151 pacyeTa MpuBeAeHbI B Tadnuue 1.
1. HomunanbsHoe Hanpspkenue 380 B (as Bcex BapuaHTOB).
Homunanshas momuocth P, kBT.
CuHXpOHHas YacTOTa BpallleHHs, N ,00/MHH.
HomunansHoe ckonbxenue, S,, %.
OTHOIIEHNEe MAaKCUMAJIbHOTO MOMEHTa K HOMHHAIBHOMY, M,/ My,
OJ1C potopa E.,, B.
HomunaneHelii Tox potopa L, A
[Tyck ¢popcupoBaHHBIi
Cratnueckuit MoMeHT Mc = MH

WX N R WD
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[To pe3ynbraram pacyeTHOTO 3aJaHUs BHICTABIISETCS:
— 10 6amnoB, ecnu npaBwiIbHO BeIMoTHEHO 100% 3ananuii.
— 9 GayToB, €ciu MPaBUILHO BEITIOIHEHO 75...89% 3amanuii.
— 8 GanoB, eciu MpaBUIILHO BhIMONHEHO 60...74% 3amanuii

IK3aMeH

[IpoBouTCs B mUcbMEHHOMU (opMe 10 OmieTaM B BUJIE TOATOTOBKH U U3JI0KEHUS pa3BEPHYTOI0
oTBeTa. Bpems Ha noaroroBky orsera — 40 MUHYT.

BUWJIET Ne 1
1. CtpykTypHas cxema 3JIeKTpONpUBOJIa, KiIacCU(PUKALUA IIEKTPOIPUBOJIOB
2. PerynupoBaHu€ CKOPOCTHM ACHMHXPOHHBIX JBHUraTeled HM3MEHEHHEM 4YacTOThl MUTAIOLIEH
cetu. Cucrema «I14 — AJ]»
3. Jna AIIT HB paccuutarth ¥ MOCTPOUTH E€CTECTBEHHYI0 MEXAHHYECKYIO XapaKTEPUCTHKY,

ecmn Py =2,5 kBT, I, = 15 A, ny= 945 06/MuH, 1, = 80 %.

BUJIET Ne 2
1. OcHOBHOE ypaBHEHUE JIBUKEHUS AJIEKTPOIIpUBOAa. Busl nBmxeHus
2. PerynupoBaHue CKOPOCTH aCUHXPOHHBIX JBUTAaTENIed U3MEHEHUEM YHUCIIa Map MOJFOCOB.
3. Mua JAIIT HB paccuutaTh M IHOCTPOUTH ECTECTBEHHYIO 3JIEKTPOMEXaHUUYECKYIO
XapakTepuCTUuKy, ecnu Py = § kBT, I, =445 A, n,= 975 06/mun, n. = 83 %.

BUJIET Ne 3
1. MexaHnuueckue XapakTEpUCTUKH MEXaHM3MOB U  ayekrpojsurateneil. JKécTkocTb
MEXAHUYECKUX XapAKTEPUCTUK
2. PerynupoBaHue KOOpJIMHAT aCUHXPOHHOI'O JBUIATENsl N3MEHEHUEM HAPSKEHUS [TUTAroIIeH
cetu Cucrema «TPH — AJl»
3. Hua HAIIT HB paccuutarh M NOCTPOUTh MEXAHHYECKYI0 B pEXKHUME JUHAMHUYECKOIO
TopMOKeHus, ecau Py = 2,5 kBT, Lin = 15 A, n,= 945 06/mMun, 1, = 80 %.

BUJIET Ne 4

1. ITokazatenu perynupoBanus ckopoctu I

2. 3aMKHYTBIE JIEKTPOIIPUBOAA C IOJUYMHEHHBIM PEryJINPOBAHUEM KOOPIUHAT

3. Mna JAIIT HB paccuutaTh U IOCTPOUTH MEXAHUYECKYIO B PEKUME TOPMOKEHUS
MIPOTUBOBKJItOUEHUEM, eciii Py = 2,5 kBT, i = 15 A, n,= 945 06/mMuH, M, = 83 %.

BUWJIET Ne 5
1. MexaHuueckue U  CKOPOCTHBIE  XapaKTEPUCTUKHUIBUIaTEJIEed  IOCTOSHHOIO  TOKa
HE3aBUCHUMOT0 BO30YKIEHUS
2. [Tyck acCHHXpOHHBIX JBHUTaTeNel ¢ (ha3HBIM POTOPOM
3. Hna HAIIT HB paccuutaTh M TNOCTPOUTH MEXAHUYECKYIO XapaKTEPUCTUKY B PpEKHUME
PEKyIepaTUBHOTO TOPMOXKEHUs, ecinu Py = 8 kBT, L, =445 A, n,= 975 06/Mun, 1, = 83 %.

BUWJIET Ne 6

1. Cratuyeckasi yCTOMUMBOCTh MEXaHUUECKOIO JIBUKECHMUSI
2. 3aMKHyTas cXxeMa YIPaBJIEHUS aCUMHXPOHHOI'O 3JIEKTPOIIPUBOJIA, BBIIIOJIHEHHOIO IO CUCTEME
«TUPHUCTOPHBIN PErYJSATOP HANpsKEHUsI—AaCUHXPOHHBIN nBurarenby (TPH—A/)

3. 3-x Qa3Hblii acHHXPOHHBIH nBuraTens ¢ K.3. poTopom nMeer ciieayoomue JaHHbIE:
P1=17xBT; Un=380B; Mu=49,3 H*m; n=0,88; cos¢=0.91; =50 ['u. HaiftTu HOMUHaIBHYIO
MOIIHOCTh U HOMUHAJIBHYIO CHITY TOKA.
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BUJIET Ne 7

1. Pexxumbl paboTHI ABUTATENS TOCTOSIHHOTO TOKA HE3aBHCUMOTO BO30YKICHUS

2. IIyck ¥ TOpMOKEHHE CUHXPOHHBIX JIBUTaTENIEH

3. JInst acuaxpoHHOTO ABUTartens ¢ ¢a3HeiM potopom THna MTH onpenenuTs HOMHUHAIBEHOE U
Kputhdeckoe ckonbxkenus, ecnu .P2=3,5xBt; Un=380B; n, = 870 06/muH; Mmax=83 H*wm;
1=0,88; cos¢=0,71;

BUWJIET Ne 8

1. Pe>xxuMbl paboThI JBUTATENS TIOCTOSHHOTO TOKA MOCJIEI0BATEIBHOTO BO30YXKICHUS
2. [Torepy MOLTHOCTH U HEPTUH JIEKTPOIIPUBOAA MIPU MYCKE U IMHAMUUYECKOM TOPMOXKEHUHU
3. BriOpatb 3amuTHBIN anmapart (aBTOMAT)UIs IBUTATEINS ¢ mapaMeTpaMu Puo, = 5 kBT, cos¢ =

098, T]HOM: 85 %; Inycx /IHOM =17.

BUJIET Ne 9

1. PerynmupoBaHMe CKOpOCTH JABHUraTesieldl IOCTOSHHOTO TOKAa M3MEHEHMEM BHEIIHErO
COTIPOTHBIICHUS B IIETIH AKOPS
2. Tlotepu MOIIHOCTM M DSHEPrUM DJIEKTPONPUBOJA IIPH  PEBEpPCE, TOPMOKECHHUU
MIPOTUBOBKIIIOYEHUEM U PEKYTIEPATUBHOM TOPMOXKEHUU
3. JlaTb onyicaHne TUIIOBOM CXEMBI YIIPABIICHUS JBUTATENS IOCTOSTHHOTO TOKA C HE3aBUCHMBIM
BO30Y’KJ€HHEM B (DYHKIIMHA BPEMEHHU

BUJIET Ne 10

1. PerynupoBaHue CKOPOCTH JIBUTATENIEN TIOCTOSHHOI'O TOKa M3MEHEHHEM MAarHUTHOTO MOTOKa

2. OCHOBHBIE PEXKHUMBI paOOTHI JEKTPONPHUBOIA

3. JlaTh onricaHue TUIIOBOI CXeMbl YIIPABICHUS JBUTaTeNsl IOCTOSHHOIO TOKA C HE3aBUCUMBIM
BO30YyXJIeHHEM B JiBe cTyrneHu B pyHkmu I/1C

BUWJIET Ne 11

1. PerynupoBaHue CKOpOCTH JABHUTaTeled IIOCTOSHHOTO TOKAa HW3MEHEHHEM HAIpPSKEHUS
nurtaromiei cetu. Cucrema «TTI — JI»
2. DHeprocOepexeHrne CpeaCTBAMH IEKTPOIIPHBOIA
3. BeiOpaTh 3amMTHBIN anmnapaT (aBTomar)yid ABUrareis ¢ napamerpamu P, = 17.5 kBT,

COS(I) = 0:8: nHOM: 85 %3 Inycx /IHOM =1.

BUJIET Ne 12

1. PerynupoBaHue TOKOB M MOMEHTOB [BUIaTeE€i IMOCTOSHHOIO TOKAa IIPHU IIyCKE, peBepce,
TOPMOYKEHUHN

2. IIpyHLMIIBI TOCTPOEHUS 3aMKHYTBIX CXEM YIIPABJICHUS IEKTPOIPUBOLOM

3. JlaTb onucaHue TUIIOBOM CXEMBbI YIIPABIECHUS JBUTATENs TIOCTOSTHHOIO TOKA ¢ HE3aBUCHMBIM
BO30Y)XJICHUEM B JBE CTYHNEHH B (PYHKIUH JUHAMUYECKOIO TOPMOXEHHS B (DYyHKIUH
BPEMEHU

BUJIET Ne 13

1. PerynupoBanue (orpaHudyeHue) TOKa U MOMEHTA JIBUraTeNs IMOCTOSHHOIO TOKA C IOMOIIBIO
HEJIMHEHHOM OTPHUIIATEIbHON 00paTHOM CBS3M MO TOKY
2. 3aMKHYTBIHN 2JEKTPUUYECKUAN IIPUBOJ, C YACTOTHBIM YIIPABJIECHUEM aCUHXPOHHOIO JIBUraTelIs
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3. K nexoBoMy MaructpajibHOMy muHONpoBoay Tumna I[IIMA moakitoueH 37eKTpoABUTATEINb
KOMIIPECCOPHOM YCTAHOBKM C HOMHUHAJbHOW MOIIHOCTHIO 28 kBT, HanpsokeHueM 380 B, cos@
= 0,8, k.n.a. N=0,9, k=6,5. Tpebyercs BbIOpaTh aBTOMAaTHYECKUH BBIKJIIOYATENb IS 3ALUTHI OT
neperpy3ku v K3. C yueToM cOOTBETCTBUS anmnapary 3allyiThl BHIOpaTh MUTAIOMINN KaOeb

BUJIET Ne 14

1. Mexanuyeckas XxapakTepruCTHUKa aCHHXPOHHOTO aABuratens. YpasHenue Kiocca

2. 3aMKHYTBI€ CXEMbl YNPABJICHHUS JJIEKTPOIPHUBOAOB C JIBUTATEISIMU MOCTOSHHOTO TOKa IO
CKOpPOCTH

3. Jlns acuHXpoHHOTrO ABUrartens ¢ (asHsIM potopoM Tuna MTH omnpenenuts HOMUHAJIBHOE U
KpUTHYeCKoe ckoibxkenus, eciu .P2=8.2kBt; Un=380B; n,= 900 06/mMuH; Mmax=314 H*wm;
1=0,88; cos$=0,71;

BUWJIET Ne 15

1. Pexxumbl pabOTBHI aCHHXPOHHOTO JIBUTATENs
2. 3aMKHyTas CXeMa 3JIEKTPUYECKOr0 MPUBOJIA C JIBUTATEISIMU MOCTOSIHHOTO TOKa ¢ 0OpaTHBIMU
CBA35IMHU 10 CKOPOCTH U TOKY
3. JlaTb omMcaHUE THUIIOBOM CXEMBI YINPaBIEHHUS KOPOTKO3aMKHYTbIM AJl ¢ AMHAMHYECKUM
TOPMOYXKEHUEM

Kpurepuu BbICTaBIEHUS OLICHKH HAa YCTHOM 3K3aMEHE:
Onenka «OTJIMYHO» BeICTAaBISAETCS CTYAEHTY, NPAaBUJIBHO BBINOJIHUBIIEMY IPAKTUYECKOE
3aJjaHie, KOTOpbIM TIOKa3al NpH OTBET€ Ha BOMNPOCHl HK3AMEHALMOHHOrO Owmiera M Ha
JIOTIOJTHUTENBHBIE BOMPOCHI, YTO BIAJEET MATEPUATIOM M3YYEHHOW JAUCHUILIMHBI, CBOOOJHO
MIPUMEHSET CBOM 3HAHUS JIJIsl OOBSICHEHUS Pa3IMUHBIX SIBJICHUM U peleHus 3a1ay.

Onenka «XOPOIIIO» BbICTaBISE€TCA CTYIAEHTY, HPAaBWJIBHO BBINOJHUBIIEMY IPAaKTHYECKOE
3aJ]aHie U B OCHOBHOM IPaBWJILHO OTBETHUBIIEMY Ha BOMPOCHI 3K3aMEHAIIMOHHOTO Omiiera M Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI, HO JIONYCTUBIIEMY ITPH 3TOM HENPUHIIUITHAIbHBIE OIINOKY.

Onenka «YJIOBJIETBOPUTEJIbHO» BeIcTaBIISIETCS CTYACHTY, KOTOPBIM B OTBETaX HA BOMPOCHI
HK3aMEHAIIMOHHOTO OuieTa JOMyCTHJ CYIIECTBEHHbIE M Jake TIpyOble OIIMOKM, HO 3aTeM
UCIPaBUJI MX CaM, a TaK)KE€ HE BBINOJHUI MPAKTUYECKOE 3aJjaHhe U3 dK3aMEHAIlMOHHOTO Ouiiera,
HO JINOO HaMETHJI MPABUIIBHBIN MyTh €r0 BBIOJHEHUS, TUOO0 MO YKAa3aHUIO dK3aMEeHaTopa Peru
APYTYIO 3aJa4y U3 TOro ke pas3zesna JUCIUIUINHBL

Onenka «HEYJIOBJIETBOPUTEJIbHO» BbIcTaBNIACTCS CTYAEHTY, KOTOPBIN:

a) He OTBETWJI Ha BOMPOCHI 3K3aMEHAIIMOHHOTO OMJIeTa ¥ He CMOT PELINTh, JINOO HAMETUTh
MPaBWJIbHBIN MyTh pEIeHUs 3a/1a4u U3 OuseTa;

6) He cMoOr pemuTbh, MO0 HAMETUTh MPaBWIBHBIA IyTh peIICHUs 3aJaud U3
HK3aMEHALIMOHHOIO OuiieTa U JAPYroi 3aauu Ha TOT K€ pasfeN JUCLMILINHBI, BbIJaHHOW B3aMEH
Hee;

B) IIpY OTBETE Ha JIOMOJHUTEIIbHBIE BONPOCHI OOHApPYKWJI HE3HaHHE OOJIBLIOrO paszerna
9K3aMEHALIMOHHON ITPOrPaMMBI.
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