MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HanmeHoBanue o0pa3oBaTe/ibHOI NPOrpaMMbl. JJleKTPHUYECKHe aNlNapaThl YIPaBJIeHUs U pacnpe/eleHust
HePrum

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 JMCUUILTHHE
MexaTpoHHBIE MOLYJIH

MockBa
2024
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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CniocoGeH yyacTBOBaTh B INIAHUPOBAHUH, OpPTaHU3AIMK U BHITTOJTHEHUH MCCIICIOBAHUN 1
AQHAIN3UPOBATH MOJIYYEHHbBIE PE3YIIbTATHI
UJI-1 ®opmynupyet 3a1a4y UCCIIEJOBaHUS HA OCHOBE KPUTHUECKOI0 aHalli3a Hay4yHO-
TEXHUYECKOH MH(OpMAIMK B 00JIACTH IEKTPHUECKUX alapaToB

2. [IK-2 CnocoGeH 1o pe3yiapTaTaM UCCIeA0BaHUN BEIOMPATh U MTPOCKTUPOBATH HOBBIC

3¢ (eKTHBHBIE TEXHUYCCKUE PEIICHUS B 00J1aCTH MPO(eCCHOHAIBHON NeATeITbHOCTH
NJ1-4 TlpuMeHsieT cTaHJapTHHIE CPEACTBA aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS
ANEKTPOTEXHUYECKUX YCTPOMCTB U MPUKIIAJHBIC TPOTPAMMBI JIJIsl TPOCKTUPOBAHUS
9JIEMEHTOB JIEKTPUYECKHUX U SJIEKTPOHHBIX allapaToB

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzanmu: KommberorepHoe 3aganue
1. DnexTpoHHBIe TPeoOpa30BaTeH IS PEryIUPOBAHUS ACUHXPOHHBIX JABUraTesen
(KontponpHas pabota)
2. DNeKTPOHHBIE YCTPOICTBa B CUHHXPOHHBIX MamnHax (KonTponbHas padoTa)

®dopma peanusaiuu: Y cTHas popma
1. PabGora aBurareneii mepeMeHHOTO TOKa MPU HeCHHycouAanbHOM nmuTtanuu (KommokBuym)
2. DNEeKTPOHHBIE YCTPOMCTBA IS PETyJIUPOBAHUSI CKOPOCTH BPAIIEHUS IBUTATEICH
nocTostHHOro Toka (KosnokBruym)

BPC nucuuminHbl

1 cemectp
Beca KOHTpOIBbHBIX MeponpusaTHil, %
Nunexc KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4

Cpox KM: 4 8 12 16

SJICKTpOHHLIC YCTpOﬁCTBa IJIg PETYJIUPOBaHUA CKOPOCTHU
BpalCcHUs JIBUTATEJICH IIOCTOSHHOTO TOKA

PCFy.TII/IpOBaHI/IC CKOpPOCTH JBUTaTeIIeH IOCTOSHHOIO TOKa +

OJeKTpOHHBIE TPeoOpa30BaTeIN A PEryINPOBaHU
ACMHXPOHHBIX JABHraTeNeH

Per YJIUPOBAHUC ACMHXPOHHBIX JIBUTaTeeH +

Pabora aBurareneii nepeMeHHOI0 TOKa MPU HECUHYCOUIAIbEHOM
NUTAHUU




PaGoTa nBurarenei mepeMeHHOTO TOKa MPU HECUHYCOHUIATLHOM

+
[MUTAHUNA
DJIEKTPOHHBIE YCTPONCTBA B CHHXPOHHBIX MaIlllHHAX
DJICKTPOHHBIC YCTPONCTBA B CHHXPOHHBIX MAIlIMHAX U +
OCCKOHTAKTHBIC AICKTPHUSCKUE MAIIMHBI TOCTOSIHHOTO TOKA.
Bec KM: 25 25 25 25

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
[1K-1 N-1nk1 ®opmynupyeT | 3HATh: DNEeKTPOHHBIE YCTPOUCTBA [yl PETYIUPOBAHMSI CKOPOCTHU BpalllEHUs
3ajauy uccienoBanus Ha | CrnocoObl peryiarpoBaHus nBurateneil nocrosstHHoro Toka (Komoksuym)
OCHOBE KPUTUYECKOIO | IBUraTesIel IOCTOSIHHOTO DNEeKTPOHHBIE TPE0OPa30BATENH [l PErYIMPOBAHUS ACUHXPOHHBIX
aHaJIn3a Hay4HO- | TOKa C nsurateneil (KonrponbsHas pabora)
TEXHUUYECKON HH(OpMaLMU | OITYIPOBOJHUKOBBIMU
B 00JIaCTH 53JIEKTPUYECKUX | MpeoOpazoBaTeIIMU
arapaTroB YMeTs:
[IpuMeHsTh METOMBI
MaTeMaTHYeCKOro aHajlu3a u
MOJIETTUPOBAHUS JJIs
HCCIIEIOBaHUS
INEKTPOMEXAHUYECKUX
CHUCTEM C
IOJIYTIPOBOIHUKOBBIMU
npeoOpazoBaTensiMu U
ACUHXPOHHBIMU
JIBUTATEIISIMU
I1K-2 N-4nk-2 ITpumensier | 3HaTh: Pabora nBuraresneit nepeMeHHOro TOKa MPU HECUHYCOMIAIbHOM MTUTaHUU
CTaHJapTHBIC cpenctBa | OcobeHHOCTH pPabOTHI (KonmoxBuym)
aBTOMATHU3HPOBAHHOTO JIBUTATEJIEN IEPEMEHHOTO DJEeKTPOHHBIE YCTPOICTBAa B CHHXPOHHBIX MamnHax (KonTponsHas pabota)
MPOEKTUPOBAHUS TOKa Mpu
AIIEKTPOTEXHUYECKUX HECUHYCOUJAIBHOM
YCTPOMCTB U MpPHUKJIAJHbIE | MUTAHUU
IIPOrPaMMBI i | YMeTh:

IMMPOCKTUPOBAHHNA 3JICMCHTOB

[IpuMeHATh METOIBI




ANEKTPUUECKUX
3JIEKTPOHHBIX amapaToB

MaTeMaTH4eCKOro aHaInu3a 1
MOJICTTHPOBAHHUSI IS
UCCIICIOBaHHSI
AIIEKTPOMEXAHUUECKIX
CHCTEM C
MOJIYTPOBOTHUKOBBIMHU
peoOpa3oBaTeIs MU U
CHHXPOHHBIMH MAITHHAMH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DjieKTpoHHBIE YCTPOIicTBA VISl PeryJIMPOBAHNUS CKOPOCTH BpPallleHUs!
JABUTraTeJIeill MOCTOSTHHOIO TOKAa

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro Meponpusitus: IIpoBonutcsa B opme cobecenoBaHus
CO CTyACHTaMu

Kpartkoe cogep:xxanue 3aganus:
JlaiiTe pa3BepHyTbhIE OTBETHI HAa BONPOCHI KOJJIOKBUYyMa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3narb: CnocoObl peryaupoBaHus 1.HanummTe ypaBHEHUS AIEKTPOMEXaHUYECKON U
JIBUTATEJIEl TOCTOSHHOIO TOKa C Mexanndeckon xapakrepuctuk AT HB npu ero
IIOJIyIIPOBOJHUKOBBIMH MUTAaHUHU OT TUPUCTOPHOTO Mpeodpa3oBaTes
npeoOpazoBaTeIsIMu 2.Hapucyiite ctpykrypHyto cxemy AT HB npu

MUTAaHUH OT o HO(a3HOoTrOo IpeodpazoBareis. Uem
OTJIIMYAIOTCS NOJIY- U IIOJHOCTHIO YIIPABIIIEMBIC
npeodpaszoBarenu?

3.006bscuute npuHiun padotst AT HB ¢
HUMITYJIbCHBIMU PETYJIATOpPaMU HanpsbkeHus. Kak MoxHO
MEHSTh CKBAXHOCTh UMITYJILCOB IIpeoOpa3oBaTeis?

4 Hapucyiite xapaktepuctuku padbotsl 1T HB ¢
HMITYJIbCHBIMU perysaTopoM. UTo Takoe 30Ha
MIPEPHIBUCTHIX TOKOB? UeM oHa onpexaeneHa?
5.Hapucyiite cxemy JAIIT HB ¢ nocienosarenbHo
COEIMHHEHHBIM HMIYJIbCHBIM IIPE0Opa30BaTEIEM.
ITocTpoiiTe 001acTh peryIupoBaHus U MOSCHUTE
MPUHLMIT PaOOThI CXEMBI.

6.Hapucyiite cxemy JAIIT HB ¢ napannensHo
COEIMHHEHHBIM HMIYJIbCHBIM IIPE0OpPa30BATEIIEM.
ITocTpoiiTe 001acTh peryIupoBaHus U MOSCHUTE
MPUHLMI PaOOThI CXEMBI.

1.Hapucynre cxemy AIIT HB ¢ HepeBepcuBHBIM
JBYXKBaJIpaHTHBIM UMITYJIbCHBIM ITPE0Opa30BaTEIEM.
ITocTpoiiTe 001acTh peryIupoBaHus U MOSCHUTE
MIPUHIIMI PaOOThI CXEMBI.

8.Hapucyiite cxemy JAIIT HB ¢ peBepcuBHbBIM
UMITYJIbCHBIM MTpeoOpa3zoBareneM. [locTpoiite obacth
PEeryaupoBaHUs U MOSICHUTE MPUHIMIT PAOOTHI CXEMBI.
9.Hapucyiite ctpykrypHyto cxemy AIIT HB npu
MUTaHUU OT TPeX(a3HOTO MOJHOCTHIO YIPABIISIEMOT0
npeoOpasoarens. [loscHuTe npuHIMNI pabOThl CXEMBI.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJ]aHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-2. DjiekTpoHHbI€E Ipeodpa3oBaTeiu 1JIsl PeryJIHpoOBaHUS ACHHXPOHHBIX
JBUTaTeJ el

®opmbl peanuzannu: KoMnproTepHoe 3a/1aHuE

Tun KOHTPOABLHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHHs KOHTPOJBLHOI0 MeEPONMPUATHS: 3aJaHue  BBINONHICTCS B
KOMITHFOTEPHOM KJIACCE B BUJIC MHMBHyaIbHBIX 3aJaHUM JIJISl CTYJICHTOB.

Kpartkoe cogep:kanue 3aiaHu:
CocraBbTe MOJIelNb B TporpaMMHOM Komiuiekce Matlab Simulink u nponemMoncTpupyiite ee
pabory.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: [IpumMenaATs  MeTOABI 1.Hampsixkenue 3aanust A5 3aKOHA PEryIupoBaHus
MaTeMaTU4ecKoro  aHajusa u

MOJICJINPOBAHUS JUTS

UCCIIEI0OBAHNS

ANIEKTPOMEXAHUYECKUX CHCTEM C

MIOJIYIIPOBOJHUKOBBIMH

peoOpa3oBaTeIMH u m
ACUHXPOHHBIMH JIBUTaTEIISIMU —

2

3anuCchIBacTCS KaK

u((l)za-f-sin(Z-Jr-f)

Ucnonb3ys 6moku Simulink cocraBeTe Moens st
peau3aIiy BeIPAKEHUS HATPSHKEHUS.
Ilpumeuanue:




[Ipu peanuszauuu BelpakeHus, Ui 3aaHns QyHKIAN
UCnoib30BatThk 0610k FCn. J{nst 3apanus mepeMeHHO,
oroOpaskarolieil 3HaueHue BpEMEHN MOJICIIMPOBaHMS,
HCII0JIb30BaTh 00k Ramp.

2.HanpsoxeHue 3a1aHus i1 3aKOHA PEryJIUpOBaHus

3anmmceIBacTCS KaKk

u((z‘)za-f-sin(Z-ir-f)

Hcnonp3ys 6moku Simulink cocraBeTe Moaems st
peau3aiiy BEIpaKCHUS HAIPSHKCHUSI.
Ilpumeuanue:

[Tpu peanu3anmu BeIpaKeHUs, Ui 3a7aHUsl QyHKIIUN
ncnoJib30Bath 0510k FCn. Jlns 3aganus nepeMeHHOoH,
oTtoOpakarolieil 3HaueHHue BpEMEHN MOJICIMPOBaHUS,
UCIoJIb30BaTh 010k Ramp.

3.HanpsxeHue 3a1anus 17151 3aKOHA PEryJInpOBaHUS

m

3anuceIBAETCSI Kak

u((t)za-f-sin(Z-ﬁ-f)

Hcnonp3ys 6moku Simulink cocraBeTe Moaens st
peau3aIy BhIpaKCHUS HAIPSHKCHUS.
Ilpumeuanue:




[Ipu peanuzarnuu BeIpaKeHUS, IS 3aaHus QYHKITHH
ucnoib30BatThk 610k FCn. J{nst 3apanus mepeMeHHO,
O0TOOpaKAIOIICH 3HAYCHUE BPEMEHU MOJICITUPOBAHUS,
HCII0JIb30BaTh 00k Ramp.

4. J151s1 cucTeMbl aCHHXPOHHBIN JIBUTATENb
peoOpa3oBaTesh YaCTOTHI CO 3B€HOM IMOCTOSTHHOTO TOKA.
Cnenarb cucTeMy ynpaBJieHHs HHBEPTOPOM
HaIPsHKEHUS, PEAIU3YIOIIYIO YIIPaBIE€HUE CKOPOCThIO
3JICKTPOJIBUTATEIS IO 3aKOHY:

o = — ‘MOMEHT-Harpy3ku- M = const

5.J17s cuctemMbl aCHHXPOHHBIN ABUTATEIb
peoOpa3oBaTesh YaCTOTHI CO 3BE€HOM IMOCTOSTHHOTO TOKA.
Crnenatp cuctemMy ymnpaBJjeHHUS HHBEPTOPOM
HaIpPsDKEHUS, PEATU3YIOIIYIO YIIPaBICHUE CKOPOCThIO
ANEKTPOABUTATEINS 110 3aKOHY:

—m
A
6.J11s1 cucTeMBl aCHHXPOHHBIN JIBUTATEIh
peoOpa3oBaTesb YaCTOThI CO 3BEHOM ITOCTOSTHHOT'O TOKA.
Crnenatp cuctemy ynpaBJjeHHUs] HHBEPTOPOM

HaIpsDKCHUA, pCAIM3YIOMIYHO YIIPABJICHHUE CKOPOCTBIO
QJICKTPOABUTATCIIA 110 3aKOHY:

o= "‘MOILIHOCTh ‘Harpy3ku- P = M - @

U
o = —2 , "MOMCHTHarpy3ku- M =k o'

Jf

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO

KM-3. PaGora nBuraresieil nepeMeHHOr0 TOKA IMPH HECHHYCOUAATbLHOM MU TAHUH

®opmbl peaausanun: YcrHas popma
Tun koHTpoABLHOr0 Meponpusitus: Kommoksuym
10




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitus: IIpoBonutcsa B opme cobecenoBaHus
CO CTYACHTaMU

Kpartkoe cogep:xxanue 3aganus:
JlaiiTe pa3BepHYTbhIE OTBETHI HAa BOIPOCHI KOJJIOKBUyMa

KoHTposibHbIe BONPOCHI/3a1aHUA:

3Hath:  OcoOeHHOCTH  paboOTHI 1.00BscHUTE, KaKyiO (HOPMY UMEIOT JIMHEHHBIC U

JIBUTATENICH TMEePEeMEHHOTO TOKa (ha3HbIe HANPSKEHMS] HA 00MOTKAaX JIBUTATEIIs

IIPU HECUHYCOUIATIbHOM MMUTAaHUU MIEPEeMEHHOI0 TOKA MPU MUTAHUU OT aBTOHOMHOTO
HWHBEpTOpA.
2.Yt10 sABisieTCA MPUUYUHON MOSIBICHUS] BPEMEHHBIX
rapMoHuk MJIC?

3.4YT1o Takoe MpoCTpaHCTBEHHbIE TApMOHUKHU? OT Yero
OHH 3aBUCST?

4.Kak mpoBOAMTCS aHAIHU3 pabOThI IBUTATENs IPH
HaJUYUU BPEMEHHBIX TPAMOHUK?

5.Kakoii BUJ UMeeT cxema 3aMelleHus ABUraTesl pu
HaJUYUH BBICIIUX TAPMOHUK?

6.Kak omnpezensercs 1elcTBYIOIIEE 3HAYCHHUE TTOTHOTO
TOKA JBUTaTEJNs IPU HATUYUU BBICIIUX TaPMOHUK?
7.Kakue norepu B ABUTraTeNE OT BBICIIMX FAPMOHHK
HE0OXOIMMO YUUTHIBATH?

8.Kakumu ObIBatOT rapMOHUYECKUE COCTABIISIOINE
MoMeHTa?

9.Kaxyro KOHCTPYKIIMIO pOTOpa ACHHXPOHHOTO
JIBUTATEIIS] MOYKHO PEKOMEHI0BATh JJIsl 4aCTOTHOTO
perynupoBaHus?

10.HazoBuTEe 0COOEHHOCTH KOHCTPYKIIUM CUHXPOHHBIX
JBUTATEJeH Npu NUTaHUU OT Ipeodpa3oBarTeseit
YaCTOTBHI.

Onucanue MIKAJbI OLlEeHUBAHMS:

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJJaHU€E BBIITOJIHEHO HEBEPHO WUJTU MPEUMYILIECTBEHHO HE BHITIOJTHEHO

11




KM-4. J1eKTpOHHBbIE YCTPOUMCTBA B CAHXPOHHBIX MAIIIHHAX

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBegeHHMs  KOHTPOJBLHOIO MEPONPHATHA:  3aJaHUE  BBINOJIHSICTCA
KOMITBIOTEPHOM KJIACCE B BUJE MHAUBUIYAIbHBIX 3aJaHUHI I CTYICHTOB.

KpaTkoe cogep:kanune 3a1aHus:
CocraBbTe MOZIETH B IPOrpaMMHOM KoMiutekce Matlab Simulink u nponemoncTpupyiite ee
pabory.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYmers: [IpumenaATs  MeETOABI 1.Pa3zpabotath cucteMy ynpaBieHHUs CHHXPOHHBIM
MaTeMaTu4eckoro  a”Hajusa Hu JBUrareiaemM MoHocTeio 16 kBA. Cuctema ynpasieHus
MOJIETIMPOBAHUS TUIS JI0JKHA 00ecreunBaTh:

UCCIICJOBAHHUS - 3aIyCK JIBUTATEeNsl B aCHHXPOHHOM PEXUME
JNEKTPOMEXAHUYECKUX CHCTEM C - cTa0MIM3alMI0 CKOPOCTU BPALLCHUS ABUTaTENs
IIOJIYIIPOBOIHUKOBBIMU Jlnst niBUrarens ¢ 3aMKHYTOM CHCTEMOM YIIPaBIICHUS
npeoOpa3oBaTessiMu U MOJYYUThb JUAarpaMMbl CKOPOCTH BpallleHUs: poTopa (B
CUHXPOHHBIMHU MalllUHAMU 00/MUH), MOMEHTa Ha HAarpy3Ke U MOLTHOCTH HArpy3KH

MIPH CKAauKO0Opa3HOM U3MEHEHHH MOIIHOCTH HArpy3Ku
(B % OT HOMMHAJIbHOM MOIIIHOCTH MAIlIUHBI) B
cnenymomei nocneaosarenbHocTu (Ocek., 0%); (3cek.,
50%); (6¢ek., 75%); (8cek., 30%); (11cek., 100%);
(15cexk., 50%); (20cek., 50%)

[Ipumeuanue: IIpu npaBuiibHOI paboTe CUCTEMBI
yIpaBIEHUS CKOPOCTU BpallleHUs ABUTATENS T0JDKHA
OCTaBaThCs TOCTOSTHHOM MOCIIE 3aBEPIICHUS TIEPEXOTHBIX
IIPOLIECCOB.

2.Pa3paboTtath cuctemy ynpaBieHHUs] CHHXPOHHBIM
reseparopoM MourHocThio 910 kBA. Bo30Oyxnenue
CUHXPOHHOT'O T€HEpaTopa OCYIIECTBIISETCS OT
BO30yauTeNs MOIHOCTHIO 8.1 KBA. HoMuHanbHBbIH TOK
00MOTKM B030Yyxk/1eHus renepatopa 75 A. HomuHanbHbIM
TOK 0OMOTKH B030yautens paBeH 5 A. Cucrema
yIpaBlIeHUs J0JKHA 00eCeunBaTh MOCTOSHCTBO
HampsDKEHUS Ha Harpyske.

JInst reHepaTopa ¢ 3aMKHYTOM CUCTEMOM yIIpaBICHUS
MOJIYYUTh JUArpamMMbl TOKa U HAMPsDKEHUS HA Harpy3Ke
(B oiHOM (haze reHepaTopa) Mpu CKAYKO0Opa3HOM
W3MEHEHUU MOIIHOCTH HArpy3ku (% OT HOMHHAIBLHOM
MOIITHOCTH MAIIIMHBI) B CJICTYIOIICH
nocnenoBareabHocTH (Ocek., 20%); (5cek., 50%);
(10cexk., 30%); (15cek., 75%); (20cek., 50%); (25cexk.,
50%).

[Ipumeuanue: [Ipu npaBuiIbHOI paboTe CUCTEMBI
yIpaBICHUS aMILTUTY 1A HAPSDHKEHUS Ha HArPy3Ke
JIOJKHA OCTaBaThCsl TIOCTOSIHHOM MOCIIE 3aBepLICHHS
MIEPEXO/IHBIX IIPOLIECCOB.

3.Pa3pabotate cuctemy yrpaBieHHUs] CHHXPOHHBIM
nsuratesnem MoiHocThio 60 kBA. Cucrema ynpapiieHus




OJKHA 00eCcIeunBaTh:

- 3aIyCK JBUTATENSl B ACHHXPOHHOM PEKUME

- cTa0MIIM3alMI0 MOMEHTA Ha Bajly ABUTaTENs

Jlnst niBurarens ¢ 3aMKHYTOW CUCTEMOM YIIPaBJICHUS
MOJIYYUTh AUarpaMMbl CKOPOCTH BpallleHHs poTopa (B
00/MUH), MOMEHTA Ha HAarpy3Ke U MOLTHOCTH Harpy3Ku
MIPU CKauKO0OpPa3HOM U3MEHEHHH MOIIIHOCTH Harpy3KH
(% oT HOMUHAJILHOM MOIIIHOCTH MAIIUHBI) B CIEAYIOIICH
nocnegosarenbHocTH (Ocek., 0%); (3cek., 50%); (bcek.,
75%); (8cek., 30%); (11cek., 100%); (15cek., 50%);
(20cexk., 50%)

[Tpumeuanue: [Ipu npaBuIbHON PabOTE CUCTEMBI
yIpaBJICHUS] MOMEHT Ha BaJly IBUTaTeNsl JOKEH
0CTaBaThCs MOCTOSTHHBIM IOCTIE 3aBEPIICHUS
MEePEXOIHBIX MPOIECCOB.

4.Pa3paloTath cuctemMy ynpaBiIeHHUs] CHHXPOHHBIM
reHepaTopoM MoInHocThio 1.32 MBA. Bo30yxaenue
CHHXPOHHOT'O T€HEepaToOpa OCYIIECTBIISIETCS OT
BO30yauTenst MmoutHOCThIO 8.1 KkBA. HoMuHansHbI# TOK
00MOTKH B030Yxk1eHus renepatopa 150A.
HomunanbHbI TOK 00MOTKH BO30yauTens paseH 10 A.
Cucrema ympaBieHUs JOJKHA 00ecrieynBaTh
MOCTOSTHCTBO HANPSDKEHUS HA Harpys3Ke.

JIns renepaTopa ¢ 3aMKHYTOM CHUCTEMOM yIPABJICHUS
MOJTYYHUTh JHAarpaMMbl TOKA U HAIIPSDKEHHS Ha Harpy3Ke
(B oiHOH (hasze reHepaTopa) IpH CKAYKO0Opa3HOM
M3MEHEHHUH MOIIHOCTU Harpy3ku (% oT HOMMHAJIbHOM
MOIITHOCTH MAIIIMHBI) B CIEAYIOIIEH
nocnenoBarenbHocTH (Ocek., 20%); (Scek., 50%);
(10cexk., 30%); (15cek., 75%); (20cek., 50%); (25cex.,
50%).

Ilpumeuanue: Tpu npaBUILHON pabOTE CUCTEMBI
yIIpaBJICHUS aMIIUTY/Ia HAPSHKCHUST Ha HAarpy3Ke
JI0JKHA OCTABAThCS MOCTOSHHOM MOCIIE 3aBEpLICHUs
MEPEXOHBIX TPOIIECCOB.

5.Pa3paboraTh cucteMy ynpaBlieHUsI CHHXPOHHBIM
nBurareseM MomHocThio 42.5 kBA. Cucrema
yIpaBIeHUS T0JKHA 00ECTIeUnBaTh:

- 3aITyCK JIBUTATENS B ACHHXPOHHOM PEXHUME

- cTa0MIM3alMI0 CKOPOCTU BPALICHUS ABUraTeNs

Jlns nBurartens ¢ 3aMKHYTOW CHCTEMOM YIPaBIICHUS
MOJIYYUTh AUArpaMMbl CKOPOCTH BpallleHHs poTopa (B
00/MHH), MOMEHTa Ha Harpy3Ke U MOILIHOCTU Harpy3Ku
IIPU CKaYKO0Opa3HOM M3MEHEHUHU MOIIHOCTH HAarpy3Ku
(% OoT HOMHHAJIBLHOW MOIIIHOCTH MaIINHbI) B CIEAYIOLIEH
nocnenoBareabHocTH (Ocek., 0%); (3cek., 50%); (6¢cek.,
75%); (8cex., 30%); (11cek., 100%); (15cek., 50%);
(20cek., 50%)

Ilpumeuanue: I1pu npaBUIHHONM pabOTE CUCTEMBI
yIPaBIEHUS CKOPOCTh BPAIICHUS BUTATENS JOKHA
0CTaBaThCS MOCTOSTHHOM MOCTIE 3aBEPIICHUS TIEPEXOTHBIX
ITPOLIECCOB.
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6.Pa3paboTrarh cucTeMy ymnpaBlIeHUsS] CHHXPOHHBIM
rereparopoM MoirHocThio 250 kBA. Bo30Oyxaenue
CUHXPOHHOT'O T€HEepaTopa OCYIIECTBIIAETCS OT
B0O30yauTesst MmourHOCThIO 8.1 KkBA. HoMuHansHbI# TOK
00MOTKH BO30YyKaeHus reHeparopa S0 A. HomuHanbHbIHA
TOK 00MOTKH Bo30yauTens paBen 20 A. Cucrema
yIpaBJIeHUS 10JKHA 00ECIIeUnBATh TOCTOSHCTBO
HaIpsDKEHUS Ha HarpysKe.

Jlns reHepaTopa ¢ 3aMKHYTOM CUCTEMOU yIpaBICHUS
MOJIYYUTh AUarpaMMbl TOKa U HAIIPsDKCHUS Ha Harpy3Ke
(B oiHOM (haze reHepaTopa) Mpu CKAYKO0Opa3HOM
M3MEHEHUH MOIIHOCTH Harpy3ku (% oT HOMMHAJIbHOU
MOIIIHOCTH MAIlIMHbBI) B CIIEAYIOIEH
nocienoBarenbHocTh (Ocek., 20%); (Scek., 50%);
(10cexk., 30%); (15cek., 75%); (20cek., 50%); (25cexk.,
50%).

Ilpumeuanue: I1pu npaBUIBHONM pabOTE CHCTEMBI
yIpaBJICHUS aMILIUTY/1a HAPsKEHUS] Ha Harpy3Ke
JIOJKHA OCTaBaThCsl IOCTOSIHHOM 11OCIIE 3aBEPIICHMUS
MIEPEXOIHBIX MPOIECCOB.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBHITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

JleMOHCTpallMOHHBIH OUIIeT

1. Tpexdasusblii ynpasisemslii peoOpa3oBaTellb C JBUTAaTENIEM IOCTOSHHOIO TOKA
HE3aBUCHMOTO BO30YXICHUSI.

2. ImnynbcHOE peryaupoBaHUe ABUraTesaei MOCTOSIHHOTO TOKa.

3. Pa3paboTaTh cucteMy yrpaBieHUs CHHXPOHHBIM T€HEPaTOpOM MOIIHOCTHIO 250 kBA.
Bo30y:x/1eHre CHHXPOHHOI'O TeéHepaTopa OCYIIECTBISIETCS. OT BO30YIUTENS MOIIIHOCTbIO
8.1 kBA. HoMuHanbHbIl TOK 00MOTKH BO30YXaeHMs reHepatopa 50 A. HoMuHaIbHBINA TOK
o0MoTKH Bo30yauTens paseH 20 A. Cuctema yrpaBiieHHs! 10JDKHA 00ecriednBaTh OCTOSHCTBO
HaAIpPsDKEHUsS Ha HarpysKe.

Jliis reHepaTopa ¢ 3aMKHYTOM CUCTEMOM yrpaBieHUs OIY4YUTh AUarpaMMbl TOKa U
HaINpsDKCHUS Ha HArpy3ke (B OJJHOH (a3e reHeparopa) mpu CKaukooOpa3HOM W3MEHEHHH
MOLIHOCTH Harpy3ku (% OoT HOMHUHaJIbHON MOIIHOCTH MAlllMHbI) B CIEIYIOLIECH
nocienoBareabHocTH (Ocek., 20%); (Scek., 50%); (10cek., 30%); (15cek., 75%); (20cexk.,
50%); (25cek., 50%).

Ilpumeuanue: 11pu npaBuIbHON paboTe CUCTEMBI YIIPABJICHUS aMIUIUTYa HAMPSOKEHUSI Ha
Harpy3ke J0JKHa OCTaBaThCsl MOCTOSHHON OCIIE 3aBEPLICHUSI IEPEXOHBIX IPOLIECCOB.

IIpoueaypa nposenenust
[TpoBoAMTCS B KOMITBIOTEPHOM KJIacce 1Mo OueTam

L. Ilepeuens Komnemenyuit/uHOUKaAMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNTIUHDL

1. Komnerenmust/Unaukarop: MJI-1nk.1 @opmynupyer 3agady ucciieIoBaHUs HA OCHOBE
KPUTHYECKOTO aHAJIN3a Hay4YHO-TEeXHUYECKON HH(OpMAIIMU B 001aCTH JIEKTPUIECKUX arapaToB

Bonpocsl, 3aganus
1.Bempsimutenu u uaBepTOphl. CxeMa ogHo¢a3zHOro npeoOpa3oBaTeis ¢ JBUraTeieM
IIOCTOSTHHOTO TOKa HE3aBUCHMOTO BO30YXKI€HHS.
2. Tpexda3zHblil ynpasisieMblil Tpeodpa3oBaTeb ¢ IBUraTeiaeM HOCTOSHHOTO TOKa
HE3aBHCHUMOTI'0 BO30YXKICHHUSL.
3.MimnynbcHOE peryaupoBaHue ABUraTeael MOCTOSTHHOTO TOKa.
4.CucteMbl yIpaBlIeHNUs aCHHXPOHHBIMU ABUraTesssMu. CHUCTEMBI ¢ HENIOCPEACTBEHHOMN
CBSI3BIO.
5.CucteMsl YIIpaBJICHUA aCUHXPOHHBIMU JIBUTATCIISIMU. CucTeMBl ¢ 3B€HOM ITOCTOSTHHOTO TOKA.
6.BexTopHoe yrnpaBineHre aCHHXPOHHBIMH JBUTATENIMU. YacTOTHOE PEryIMpOBaHUe
ACUHXPOHHBIX )IBHFaTeHeﬁ.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.OcHOBHBIMU HEAOCTAaTKaMU TUPUCTOPHBIX IpeoOpa3zoBaTeiell Ipu IIyOOKOM peryIupoBaHUU
BBIIIPSIMIICHHOT'O HAIPSKEHUS SIBIISAETCS
OtBerTsI:
1. HU3KMI MOMEHT Ha BBIXOJE IBUTATENS;
2. HU3KUM K03 PUIIMEHT MOIITHOCTH;
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3. HU3Kasi CKOPOCTh BpalllEHUs JBUTATENS;
4. BBICOKOE HaIlpsKEHUE, IPUKIIAAbIBAEMOE K JIBUTATEIO.

Bepuslii otBet: 2. HU3KHH K03 PULIMEHT MOLITHOCTH;
2.PexXuM npephIBUCTOTO TOKA ABUTATEIS MOSABIISIETCS MPU

OTBeTHI:

. HU3KHUX CKOPOCTSX BpAIllCHUS ABUTATENIs;
. BBICOKMX CKOPOCTSIX BpAllleHUs JBUTaTeNs U HU3KUX Harpyskax;
. BBICOKHX CKOPOCTSIX BpallleHUs JBUTATENs U BBICOKMX Harpy3kax;
. BBICOKMX Harpyskax.

BepHblii 0TBET: 2. BBICOKHX CKOPOCTSIX BpallleHUs JBUTATENs] U HU3KUX Harpy3Kax;
3.Jlns yMeHbIIEHHH 30HBI paObOTHI peoOpa3oBaTels B peKUME MPEPHIBUCTOTO TOKA B LIEMb
BBIIIPSIMUTEIBHOTO TOKA BKIIFOYAKOT

OTBeThI:
1. TopMO3HO# pe3ucTop;
2. pe3oHaHcHbI LC-KOHTYp;
3. CrIIaKUBarOUIMH KOHJEHCATOP;
4. criaKuBarolui 1pocceb.
BepHblii oTBeT: 4. CrilakuBaroUMi APOCCENb.
4.Jlononaute npeioxeHue. PeryarpoBanue yriioBoil CKOpoCTH aCUHXPOHHBIX JBUTaTeIeH
M3MEHEHUEM HaIPSKEHUS! IPU MOCTOSHHOM 4acTOTE BPAILICHHUS ...
OTBeTHI:
1. sBNIsieTCS CaMbIM YKOHOMUYHBIM CIIOCOOOM PEryIHpOBaHUS;
2. ABJISIE€TCS HEAKOHOMHUYHBIM TaK KaK CHUYKAIOTCS IOTEPU B POTOPE IIPU ITOCTOSHHOM MOMEHTE
Harpy3Ku;
3. ABNSIETCSI HEOKOHOMHMYHBIM TaK KaK pacTyT [IOTEPU B POTOPE IpU TOCTOSHHOM MOMEHTE
Harpy3Ku;
4. ABII€TCS HEIOMYCTUMBIM.
BepHblii oTBeET: 3. sBIIsIETCS HEOKOHOMHUYHBIM TaK KaK pacTyT IIOTEPH B pOTOPE NPU
MTOCTOSSHHOM MOMEHTE Harpy3KH;
5.YTo BKIItOYAETCS B LI€TIb POTOPA ACHHXPOHHBIX JIBUraTesel ¢ pa3HbIM POTOPOM JUIsl CUCTEM C
peryinupyeMbIM HanpsKeHUuem?
OTBeTsI:
1. dpoccens;
2. Konnencarop;
3. Pesucrop;
4. PezonancHbiit LC-KOHTYD.
Bepnpiii otBet: 3. Pe3uctop;
6.BexTopHOE ynpaBieHNE aCHHXPOHHBIM JABUTATEIEM 3TO
OTBeTHI:
1. oTHOBpEeMEHHOE yIpaBlieHHE aMIUIUTYA0M U (ha30ii Toka ABUTaTeNs;
2. ynpaBJieHHe aMILTUTYJOM TOKa JABUTaTes;
3. ynpasnenue ¢a3oif Toka JBUTATEIIS;
4. OIHOBPEMEHHOE YIIPABJICHUE aMIJIUTYAON M 4aCOTOM TOKA JBUTATEI.
Bepublii oTBeT: 1. 0THOBpEMEHHOE yIpaBJIeHUE aMILTUTYI0M U (a30ii TOKa ABUraTeNs;

BN W =

2. Komnerenuus/Mugukarop: U-4nk-2 [Ipumensier ctangapTHBIE CpeICTBA
ABTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS JIEKTPOTEXHUUECKUX YCTPOMCTB U MPUKJIIAHBIE
MPOTPAMMBI 1T POESKTUPOBAHUS JIEMEHTOB AJIEKTPUUECKUX U AJIEKTPOHHBIX aIllapaToB

Bomnpocel, 3axanus

1.IIpeoOpa3zoBaTenu 4aCTOTHI ISl pETYTUPOBAHUS CKOPOCTH BPaIIEHUs CHHXPOHHBIX MAIllUiH
(cucTeMBbl ynpaBlIeHUs CHHXPOHHBIMH MallTHHAMH).
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2.becKOHTaKTHbIE CUCTEMBI BO30YK/ICHHUSI CHHXPOHHBIX MalIiH. CUCTEMbI BO30YXKIEHUS
CHUHXPOHHBIX T€HEPAaTOPOB.

3.becKOHTaKTHBIE MAIIMHBI TOCTOSSHHOTO TOKa. CUCTEMBI yIIPaBIEHUS BEHTUIIbHBIMU
JBUTATEJISIMU TIOCTOSIHHOT'O TOKA.

4.11IaroBeie aBuratenu. CrocoObl yIpaBieHHsI IIarOBBIMH JIBUTATEIISIMU.

5.BenTtenbHO MHAYKTOpHBIE NBUraTeNd. CUCTEMBI yIIpaBiIeHHs] BEHTUIbHO-UHTYKTOPHBIMU
JIBUTATEIISIMU.

6.Pa3paborath cucteMy yrpaBiieHUs] CHHXPOHHBIM I'€HEPaTOPOM MOITHOCTHIO 910 kKBA.
Bo30yx1eHne CHHXpOHHOTO F€HEPAaTOpa OCYIIECTBISAETCS OT BO30YIUTEINSI MOILHOCTHIO

8.1 kBA. HomuHaIbHBINM TOK 0OMOTKH BO30YKIeHUs reHepaTopa 75 A. HoMuHaIbHBIN TOK
00MOTKHM BO30yauTeNs paBeH 5 A. Cucrema yrnpaBieHHs JT0JDKHA 00ECTIeUnBaTh TOCTOSHCTBO
HaANpPSDKEHUS Ha Harpys3Ke.

[l renepaTopa ¢ 3aMKHYTOM CUCTEMOM YIIpaBJIEHUsI TOJIyYUTh JUarpamMmbl TOKa U
HANpPsDKEHUs Ha Harpys3ke (B OHOH ¢a3e reHeparopa) mpu cKaukooOpa3HOM W3MEHEHUU
MOIIHOCTU Harpy3ku (% OT HOMMHAJILHOW MOIIIHOCTH MAIlIMHBI) B CIEAYIOIICH
nocneaoBarenbHocTH (Ocek., 20%); (Scek., 50%); (10cek., 30%); (15cek., 75%); (20cek.,
50%); (25cek., 50%).

Ilpumeuanue: Ilpu npaBmIIbHON paboTe CUCTEMBI YIIPABIICHUS aMIUIUTY/1a HAMIPSDKEHUS Ha
Harpy3Ke J0JKHA 0CTaBaThCs MOCTOSHHOM 1OCIIe 3aBEpUICHMSI IEPEXOAHBIX ITPOLIECCOB.
7.Pa3paboraTh cucTeMy YIpaBJIeHUs CHHXPOHHBIM JBHraTesieM MomHocThio 16 kBA. Cucrema
yIpaBJeHUs J10JKHA 00ecreunBaTh:

- 3aIyCK JBUTATENs B ACHHXPOHHOM PEXHME

- CTAaOMJIM3ALIMI0 CKOPOCTHU BpAILEHUS ABUTaTEIsI

Jlns nurarens ¢ 3aMKHYTON CUCTEMOM YIPaBJICHUS MOJIYYUTh AUArPAMMbI CKOPOCTH
BpaleHus potopa (B 00/MHH), MOMEHTA Ha HAarpy3Ke ¥ MOUTHOCTH HArpy3KH MpH
CKaYKOOOpa3HOM M3MEHEHUU MOIIHOCTU Harpy3ku (B % OT HOMHHAILHOW MOIIIHOCTH
MalIuHbl) B cleayroiei nocnegoarenbHoctu (Ocek., 0%); (3cek., 50%); (6cek., 75%); (8cek.,
30%); (11cek., 100%); (15cek., 50%); (20cek., 50%)

Ilpumeuanue: 1lpu npaBIIbHON paboTe CUCTEMBI YIIPABIIEHUSI CKOPOCTH BpAILIEHUsI IBUTATENs
JIOJIKHA OCTaBaThCsl IOCTOSHHOM MOCIIE 3aBEPLICHUS MIEPEXOIHBIX ITPOLIECCOB.

8.Pa3paborats cucTemy yIpaBJIeHUsS CHHXPOHHBIM T€HEpaTopoM MOIHOCTHIO 250 KBA.
Bo30y:x/1eHre CHHXPOHHOT'O TeHepaTopa OCYIIECTBISIETCS OT BO30YIUTENS MOIIIHOCTbIO

8.1 kBA. HomMuHanbHbIM TOK 00MOTKH BO30YX1eHMs rerHeparopa S0 A. HoMUHaIBHBINH TOK
o0MoTKkH Bo30yauTens paseH 20 A. Cuctema yrpaBiieHHs! JOJDKHA 00ecTiednBaTh NOCTOSHCTBO
HaNpsDKEHUS Ha HarpysKe.

Jlnst reHepaTopa ¢ 3aMKHYTON CUCTEMOH YIIPaBICHHSI MMOYYUTh JUarpaMmbl TOKa U
HaNpsDKEHUS Ha Harpys3ke (B OHOM ¢a3e reHeparopa) Ipu cKaukooOpa3HOM HU3MEHEHUU
MOITHOCTH Harpy3ku (% OoT HOMHHAJILHOW MOILTHOCTH MAIllMHbI) B CIETYIOLICH
nocienoBareabHOCTH (Ocek., 20%); (Scek., 50%); (10cek., 30%); (15cek., 75%); (20cexk.,
50%); (25cexk., 50%).

Ilpumeuanue: 1lpu npaBuIIbHON paboTe CUCTEMBI YIIPABJICHUS aMIUINTY/1a HAIIPsDKEHUS Ha
Harpyske J0JKHA 0CTaBaThCs MOCTOSHHOM 1OCIIE 3aBEPUIEHMSI IEPEXOAHBIX ITPOLIECCOB.
9.Pa3paborath cucteMy yrpaBiieHHs CHHXPOHHBIM JIBUTATEIEM MOITHOCTHIO 42.5 kKBA.
Cucrema yrpaBiieHHs JODKHA 00eCIIeYnBaTh:

- 3aIyCK JBUTATeNsl B ACHHXPOHHOM pEXHME

- CTaOMJIM3AlIMIO0 CKOPOCTH BPAIIEHUS IBUTATEIs

s nBUraTens ¢ 3aMKHYTOM CHCTEMOMW YIPABJICHMS MOJYYNUTh JAAarpaMMbl CKOPOCTH
BpalleHus potopa (B 00/MHH), MOMEHTA Ha Harpy3Ke ¥ MOLTHOCTH Harpy3KH MpH
CKayK0OOpa3HOM M3MEHEHHUH MOIIHOCTU Harpy3ku (% OoT HOMMHAJIbHOW MOIIIHOCTH MalINHbI)
B cienyronie mocneaosarenbHocT (Ocek., 0%); (3cek., 50%); (6¢cek., 75%); (8cek., 30%);
(11cek., 100%); (15cek., 50%); (20cek., 50%)
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Ilpumeuanue: lpu npaBuIbHON pabOTE CUCTEMBI YIIPABJICHUS CKOPOCTh BPAIIEHUS IBUTATEIIS
JIOJKHA OCTaBaThCsl IOCTOSHHOM MOCIIE 3aBEPIICHUS MIEPEXOIHBIX ITPOLIECCOB.

MaTepI/IaJ'[bI AJIA MIPOBEPKU 0CTATOYHBIX 3HAHUM

1.lononuure npeasioxkenue. [lpu nuranum qBUraTenss HECUHYCOUAIbHBIM HAPSKEHUEM,
MoTepu B OOMOTKAX CTaTopa U poTopa ...
OTtBeTsI:

1. ymeHbIarorcs;

2. OCTar0TCsI HEM3MEHHBIMU;

3. YBEIMYHUBAIOTCS;

4. cHayana yBEeJIMYMBAOTCS TOTOM YMEHBILIAKOTCS.

BepHblii 0TBET: 3. yBEIMUNBAIOTCS;
2. Jlonosnnure npepioxenue. [lpu nuranuu nBUraresns HECUHYCOUIAJbHBIM HalPSHKEHUEM,
HOTEPH B CTAIM ...

OTtBeTsI:

1. ymeHbIarorcs;

2. OCTar0TCs HEM3MEHHBIMU;

3. YBEIUYHUBAIOTCS;

4. cHayana yBEeJIMYMBAOTCS TOTOM YMEHBILIAKOTCS.

BepHblii 0TBET: 3. yBEIMUHUBAIOTCS;

3.Ilpu nuTaHuK HecHHycOUAANbHBIM HanpsbkenueM, KI1/[ aBurarens B 30He MallbIX HArpy30K
OTBeTHI:

1. Oynet GonbLINM, YEM MPU MUTAHUU CUHYCOUAABHBIM HAIMPSHKEHUEM;

2. Oy/ieT MEHBIIINM YeM MPU MUTAHUU CUHYCOUIATIbHBIM HAPSHKCHUEM;

3. He UBMEHUTCH,

4. cHauana OyzeT yBEeIHMUMNBATHCS, TOTOM CHU3UTCS 0 HOMUHAIBHOTO.

Bepwnbiii oTBeT: 2. OyeT MEHBIIMM YEM MPU TUTAHUH CUHYCOUAATBHBIM HAIMPSHKEHUEM;
4.11laroBeIM JBUTATENIEM HA3bIBACTCS
OTBeTsI:

1. cuHXpOHHAs MalIlHA ¢ KOPOTKO3aMKHYTBIM POTOPOM;

2. aCHHXpOHHAas MallMHa C KOPOTKO3aMKHYTBIM CTaTOPOM,;

3. CHHXpOHHas MallIMHA B KOTOPOI MarHUTHOE I0JI€ CTaTOpa NOBOPAUYNBAETCS JUCKPETHO MPU

1ojiaue yrnpaBJSIFOLIEr0 CUTHAA,

4. acHHXpOHHAas MalllMHA B KOTOPOM MarHWTHOE I10JI€ CTaTOpa MOBOPAYUBAETCS JUCKPETHO MIPU

Mo/1aue yNpaBIISIFOIIEr0 CUTHAIA.

BepHblii oTBeT: 3. CHHXpOHHAs MallliHa B KOTOPOW MarHUTHOE I10JI€ cTaTopa
MIOBOPAYMBAETCS TUCKPETHO MPH MOAAauUe YNPABIIAIOIIETO CUTHAIIA;

5.BEeHTWIbHBIMU JBUTATEIIMHU HA3bIBAIOTCS
OTBeTsI:

1. anexkTpuyeckue MauHbl QYHKIMOHAIBHO 00bEMHEHHBIE C YIPABISIEMbIMU

MOJIYITPOBOJJTHUKOBBIMH KOMMYTATOPaMHU;

2. BNEKTpUYECKUE MAIIMHBI (PYHKIMOHAIBHO 00beTUHEHHBIE C HEYPABIIEMbIMU

MOJIYITPOBOJJHUKOBBIMH KOMMYTATOPaMHU;

3. ayieKTpuYecKre MauHbl QYHKIIMOHAIEHO 00bEMHEHHBIE C YIPABIIEMbIMU

AIEKTPOMEXaHUUECKUMU KOMMYTaTOPaMU;

4. aieKTpUYeCKre MallIMHbI PYHKIIMOHAIBHO 00BbEIMHEHHBIE C TOPMO3HBIMU PE3UCTOPAMH.
BepHnbiii oTBeT: 1. anekTpruecKkre MalIMHbI PYHKIIMOHATHHO O0BETMHEHHBIE C
YIPaBISIEMBIMH TOTYIPOBOJHUKOBBIMA KOMMYTAaTOPAMH;

6.HegoctaTkoM acCHHXPOHHBIX BO30YAUTENECH CHHXPOHHBIX TEHEPATOPOB SBISETCS
OTBeTHI:

1. Hanmuuue OONBIIOTO MYCKOBOTO MOMEHTA Ha Baly;

2. HalIM4YMe MaJIoTo MMyCKOBOT'O MOMEHTA Ha Baly;
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3. 6onbIas MOIMHOCTH ynpasneHus gocturaromas 50...80% oT HOMUHATBHON MOIITHOCTH

BO3OYIIHTES;
4. maJiasi MOLITHOCTh yIIpaBJieHUs cocTapJstomas S...10% oT HOMMHAJIBHOW MOIIIHOCTH
BO3OYIIHTEIIA.

Bepwnbrii otBeT: 3. Oosbias MOITHOCTH yrpaBieHus nocruratomas 50...80% ot

HOMMHAJILHOM MOITHOCTH B036YJ'II/ITCJ'I5[;

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: PaboTa BeIIOIIHEHA B paMKax "MPOJABHHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKkax ""0a30Boro"
ypOBHs. BOJBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAs 4acThb 3a/laHUs BBIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BBIMOJHEHA WIH BBITOJIHEHA
MPEHMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenun umo2060i OUEeHKU no Kypcy

OneHka 3a Kypc BBICTaBIISIETCS. HA OCHOBE 0allIo IMPOMEXKYTOUHON aTTeCTalluu
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