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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn
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(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
g%’gg?gs;’[‘g?{i];{oﬁ Ceepenua o Bnagensue L3N M3 H A
Bnageney KypbaTos IN.A. o
HpOFpaMMBI WaeHTuduraTop R1a0cOffa-KurbatovPA-23b01cca Kyp6aTOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
3aBe;[y}o]_qu/'1 CeegeHus o Bnagensue L3N M3K M F
Bnageney Kucenes M.I. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R572cad13-KiselevMG-f37ee096 KI/IC@HGB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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. [TK-1 CnocoGeH yyacTBOBaTh B INIAHUPOBAHUH, OpPTaHU3AIMK U BHITTOJTHCHUH MCCIICIOBAHUN 1
AHAJIM3UPOBATH MOJYYCHHBIE PE3YIIbTaThI
NJ1-4 TIpumeHsieT coBpeMeHHbIE CPEICTBA MATEMATUYECKOTO MOECIUPOBAHUS
ANEKTPUYECKUX U 3JIEKTPOHHBIX allllapaToB, a TAKXKE CPEACTBA YIPABIICHUS KAYECTBOM Ha
CTaIuY MPOEKTUPOBAHMUSI, TPOU3BOJICTBA U SKCILTyaTaAllUU JIEKTPUUECKUX U SJIEKTPOHHBIX
anmnaparoB

2. I[IK-3 CniocobeH y4yacTBOBaTh B HAYYHO-UCCIIE0BATENLCKON paboTe B 00IacTu
poeCCHOHAIBHON e TEIHHOCTH
NJI-2 [TpuMeHsieT cOBpeMEHHbII HaOOp HHCTPYMEHTOB YIIPABICHHS KAUECTBOM
AIIEKTPUYECKUX U AJIEKTPOHHBIX allllapaToB, BKIKOYAsi CTATUCTUUECKUE METOIbI

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCII€EBAEMOCTH

®Popma peanuzanuu: KomnerorepHoe 3ajanue
1. KP Ne2 «MccnenoBanue MeTo10B MOYJISIUU B IPE0OPA30BATEIIAX HAIPSKEHUS»
(KonTpoabpHas pabora)
2. KP Ne3 «BprunciieHre akTUBHBIX M HEAKTUBHBIX COCTaBISIOMMX ToKa» (KoHTponpHas
paborta)
3. KP Ne4 «VMccnenoBanue Tpex(da3HOro YeThIpeXKBaIpaHTHOTO peryistopa» (KonTponbHas
paborta)
4. KP No5 «UccnenoBanue Tpexdaznoro aktuBHOro Beinpsmutens» (Kontponasnas pabora)
5. KP Ne6 «MopennpoBaHue CUI0BOTO 3JIEKTPOHHOTO YCTPONCTBA IOBBILICHHS Ka4eCTBa
anexktposHeprun» (KontposabHas padora)

®Dopma peanuzanuu: CmemanHas Gopma
1. KP Nel «AnHanu3 paboThl CXEM C CHIIOBBIMH 3JIEKTPOHHBIMU KiltouaMu» (KoHTponbHas
paborta)

BPC aucuuniauHbl

3 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunekc KM- | KM- | KM- | KM- | KM- | KM-

Paszen nucHuIuinHel KM: 1 2 3 4 5 5

Cpox KM: 3 5 7 10 13 16

Mertobl ynpaBiaeHUsI CUIOBBIMH JIEKTPOHHBIMU
YCTpOMCTBAMU

MaremaTrueckoe onvcanue (MaTeMaTHIeCKHe
MOJICJIN ) DJICKTPOHHBIX aIapaToB




MeTo/ bl UMITYTBCHON MOAYJISIIIMUA B TPAH3UCTOPHBIX
npeoOpazoBaTessix

[TpeobpazoBanre KOOPAUHAT U TEOPHUSI MTHOBEHHOM
MOIIIHOCTHU

YeTblpexKBalpaHTHBIE PEryJIATOPHl U aKTUBHbBIC
BBIIPSIMUTEIN

PerynupoBaHue akTUBHON U pEaKTUBHOM MOUTHOCTH

KOMHBIOTCpHOG MOACIINPOBAHUC
YCTBIPEXKBAAPAHTHOI'O npeo6pa30BaTen>1 1 aKTUBHOI'O
BBIITPAMUTCIIA

VYeTpoiicTBa NOBBILIEHUS KA4ECTBA 3JIEKTPOIHEPTUH

YJ'Iy‘IH_IeHI/IC Ka4ue€CTBa 3JICKTPOIHCPIUH IMOCPEACTBOM
KOMIICHCAIIU{ HEaKTUBHOM MOIIHOCTH. AJII‘OpI/ITMBI
YHPpaBJICHUSA PCTYIIATOPOM KAa4YC€CTBA SJICKTPOSHEPIUU

HMuTanimoHHOE MOAECIMPOBAHNE U HCCIIEA0BAHNE
XapaKTEePUCTHK MHOTO(QYHKIMOHAIBHOIO pEryasiTopa
Ka4ecTBa JIEKTPOIHEPrun

Bec KM:

10

20

15

15

15

25

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




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
IK-1 N-4nk-1 [Ipumensier | 3HaTh: KP Ned4 «MccnenoBanue Tpex(da3HOro 4eThIPeXKBaAPAHTHOTO PETYIISTOPA»
COBPEMEHHBIE cpeacTBa | cxeMorexHuueckue pemenus | (KonrponbHas pabora)
MaTeMaTUYeCKOro U IIPUHIUIIBI IOCTPOCHUSA KP Ne5 «MccnenoBanme Tpex¢pa3zHOro akTHBHOTO BBITPSIMUATEIIS
MOJIEJIMPOBaHUS JITOPUTMOB YIIPABJICHUS (KonTposbhas paboTta)
JNEKTPUUECKUX U | YCTPOMCTB ITOBBIICHUS KP Ne6 «MoaennpoBaHue CUIOBOIO AJIEKTPOHHOIO yCTPOWCTBA
JJIEKTPOHHBIX aNlapaToB, a | Ka4eCTBa JJIEKTPOIHEPTUU MOBBIIIEHUS KauecTBa 1ekTposHeprun» (Konrposibuas pabora)
TaK)K€ CPEJCTBA YIIPABJICHUS | IPUHIUIIBI
KayecTBOM  Ha  CTaaud | GyHKIHMOHHUPOBAHUS,
IIPOEKTUPOBAHMUSI, pacuera U BbI0Opa OCHOBHBIX
IIPOU3BOJICTBA U | DJIIEMEHTOB
JKCIUTyaTaluu YeThIPEXKBaIPAaHTHBIX
IIEKTPUYECKUX U | PETYJIATOPOB U aKTUBHBIX
AIIEKTPOHHBIX aIMapaToB BBIIPSIMUTETIEH
YMers:

co3aaBaTh U OTJIAXKUBATh
KOMITIBKOTCPHBIC MOACIIN
CHJIOBBIX JJICKTPOHHBIX
arraparoB €
HUCITIOJIB30BaAHNEM
nporpamMmal JJIs1
UMHUTAIIUOHHOT'O
MOZICIINPOBAHUSA
BBIITIOJIHATDE pacy€T U aHaJInu3
pa60TBI, HUCCICI0BATh
XAPAKTCPUCTHKHU CHUIIOBBIX




3JIEKTPOHHBIX PETYJIATOPOB
MOIIHOCTH ITIOCPEICTBOM

KOMIIBIOTEPHOTO
MOJICIIUPOBAHUS
I1K-3 N-2nk-3 [Tpumensier | 3HaTh: KP Nel «Ananu3 paboThl CXeM C CUIIOBBIMHU 3JIEKTPOHHBIMHU KITFOUAMI
COBPEMEHHBII Habop | crmocoObl aHaTM3a (KonTponbsHas pabora)

HHCTPYMCHTOB YIPAaBJICHUSA
Kau€CTBOM  JJICKTPHUYECCKHUX
N BJICKTPOHHBIX aIlraparos,
BKJIO4as CTaTUCTHYCCKUC
MCETOJBbI

ANEKTPUYECKUX MTPOLIECCOB B
Tpex(a3HbIX CUCTEMAX
METObI UMITYJIbCHOU
MOJYJIALIMU, UCTIIOIB3YEMbIE
B CHJIOBBIX 3JIEKTPOHHBIX
YCTPOMCTBAX

Ymers:

IIPUMEHSTh MATEMaTU4YECKOE
ornvcaHue Tpexa3zHbIX
NEKTPUYECKUX LIeTIEeN JJIs
aHaIM3a TOKOB, HAIIPSKCHUIN
Y MOIIHOCTEH

COCTaBJISITh MATEMAaTUYECKUE
MOJIETN CHIIOBBIX
AJIEKTPOHHBIX aNIapaToB U
pean30BbIBaTh METOBI
yIpaBlIeHUs
npeoOpa3oBaTeIbHBIMU
YCTpPOMCTBAMU

KP Ne2 «MccnenoBanre METO0B MOYJISIIIUU B ITpeoOpa3oBaTesix
HanpspkeHus» (KorTtponbsHas padota)

KP Ne3 «BprunciieHne akTHBHBIX M HEAKTUBHBIX COCTABJISIOIIUX TOKA»
(KonTponbsHas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KP Nel «AHaiu3 paGoThl €XeM € CHJIIOBBIMH 3JIEKTPOHHBIMH KJIHYaMu»

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOT0 MeponpusiTusi: CTyJIEHTY BbIIA€TCS OJJMH U3 BAPUAHTOB
3ajaHusi, TpeOyercs B TeueHHe 45 MHH. BBINOJHUTH NMHCBMEHHYIO 4acThb paboOThl, a 3aTeM -
KOMITIBIOTCPHOC 3aaHHUC. Ilo ncreuennu OTBCACHHOI'O Ha BBINIOJHCHUC BPCMCHU CTYACHT CHACT
paboTy mpenoaaBaTesnio Ha IPOBEPKY U JEMOHCTPUPYET HAa KOMIIBIOTEPE MOIyUYEeHHBIE PE3YIbTAThL.

Kpartkoe cogep:kanue 3aiaHu:
Tpebyercs paccuuTaTh MEPEXOIHBIC MPOIIECCH B CXEME C KITFOUEBBIM DJIEMEHTOM, 3alucaTh
muddepeHIaTFHOE YPaBHEHUE C UCTIOIB30BAHUEM MTEPEKITI0YArONIeH (DYHKIIUU U BBIITOJIHUTH
MOJIeJTMpPOBaHUE 33JaHHOI cxeMbl B iporpamme MatLab/Simulink.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

YMeTn: COCTaBJIIATH 1.Acxoanbie JaHHBIE:
MaTEeMaTHYECCKHE MOJICIIH CHJIOBBIX U=200B,R=200wMm, L=40 mI'u
3JICKTPOHHBIX anmaparoB U
peaan30BhIBATH METO/IbI o *
yIpaBIeHUS
npeoOpa3oBaTeIbHBIMU R
yCcTpoiicTBaMu
U
L

1

AN
o o

1. 3anumute nuddepeHnransHbie ypaBHEHUS I ABYX
COCTOSTHUM KJIIOYa U HAMAUTE TOK U HANPSHKEHUS HA
3JI€MEHTaX CXEMBbI IIPHU YCIOBHH, YTO BBIKIIOYEHUE
KJIFOYa MPOUCXOIUT TOCIIE 3aBEPIICHUS TTEPEXOTHOTO
rpoiiecca Npy BKIOYEHHOM COCTOSIHUH.

2. Coctasbte obmee auddepeHnnanrpHoe ypaBHEHHE ¢
WCIOJIb30BaHUEM TIEPEKITIOUAIOIEH (QYHKIIHH.

3. Cobepute B mporpamme Simulink nccnegyemyto
CXeMy JUIsl KaXJ0ro MojoxeHus kiatoya. [lomyunre
OCIIMJLTOTPAaMMBI TOKA M HAMPSDKCHHUH Ha DJIEMEHTax
CXEMBI.

2.Acxonnple TaHHBIE:

U =200B, R=20Owm, C =50 Mmx®
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U
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1. 3anumure nuddepeHranbHbe ypaBHEHUS U IBYX
COCTOSIHUH KJIFOYa M HAHIUTE TOK M HATIPSDHKCHUS HA
AJIEMEHTAX CXEMBI IPH YCIIOBHH, YTO BBHIKITIOUECHHUE
KITF0Ya ITPOUCXOJIUT MOCIIE 3aBEPIICHUS TIEPEXOTHOTO
mporiecca Mpu BKIFOYEHHOM COCTOSTHUH.

2. CocraBbte obmiee quddepeHnnaaT-HOoe YpaBHEHUE C
WCTIOJIH30BAHUEM MEPEKITIOYAIONIEH (YHKITHH.

3. CobepuTe B nporpamme Simulink uccnenyemyro
cXeMy ISl KaXKJIOTO MOJIOKeHHs Kitova. [lomydnre
OCIIMJIJIOTPaMMbl TOKA ¥ HAIIPSDKEHHH Ha 3JIEMEHTaxX
CXEMBI.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BHITIOITHEHO MPEUMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "Xopomio" BeICTaBISETCS, €CIIN 3aJaHIe
B II€JIOM BBITOJIHEHO BEPHO, HO €CTh HEJ0UEThI, 3aMeUaHMsl, HE3HAUNUTEJIbHbIE OLTHOKH.

Oyenka: 3
Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJaoBIeTBOPUTEIBHO" BBICTABIISETCS,
€CJIM 33/1aHUE BBITIOJIHEHO HE B IMIOJIHOM 00BbEME MIIM UMEIOTCS CYIIECTBEHHbIE OIIMOKH.

KM-2. KP Ne2 «McciienoBanne MeTo10B MOAYJ/ISIIAM B IPeo0pa3oBaTeIfx
HANPSIKEHUSD

®opmbl peanusanun: KomnbroTepHoe 3a1anne

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: TpeOyercs B TeueHHe OAHOI maphbl
BBIMIOJTHUTh Ha KOMIIbIOTEpE 3a/laHue MO MOJEIHMPOBAHMUIO IS YKA3aHHOTO IIPEernojaaBaTeeM
BapMaHTa MCXOAHBIX JaHHBIX. [lo HCTeueHMM OTBEIEHHONO BPEMEHM CTYIEHT I10Ka3bIBAacT
BBIMIOJITHEHHBIE ITYHKTHI 3a/laHusi, IpenojiaBaresib (UKCHUPYET OOBEM BBINOJHEHUS pPadOTHl H
COOTBETCTBUE TOJYYEHHBIX pE3yJIbTaTOB COJCPXKAHMUIO 33JaHUs, WHPOPMHUPYET CTYIEHTa O
BO3MOJKHBIX OITMOKAX, YKa3bIBaeT HAa HEOUETHI U (hopmyaupyeT 3amedanus. [locie 3Toro cTyneHt
B Ha3HAUYEHHBIH CPOK JOJKEH O(GOPMUTH M cJaTh Ha IPOBEPKY OTYET, MOATOTOBIICHHBIH B




COOTBCTCTBUH C 3aJaHHUCM, 3aTCM B TCUCHUC 3apaHCC OMPCACICHHOIO BPCMCHH MNPCIIOAaBaTCIIb
IMPOBEPACT OTUCT U BBICTABIISICT OLICHKY.

Kparkoe cogepxxanue 3aganus:
s Tpexda3zHoro MOCTOBOTO MHBEPTOPA C AKTUBHO-UHIYKTUBHOM HArpy3Koi TpedyeTcs
MCCJIEIOBATh U BHIIOJHUTH CPABHUTEJIBHBIN aHATIN3 METOJ0B IIMPOTHO-UMITYJIbCHON
MoaynAuud. J{Jist 3TOro He0OX0JMMO BBIYUCIUTD MapaMeTPhl HArPy3KH
(compoTuBIIeHNE ¥ UHAYKTUBHOCTB) U COOpaTh MOJIEb HHBEPTOPA B IPOrpaMMe
MatLab/Simulink Ha ocHOBe TIpeoOpa3oBaTes C HACaTbHBIMU KITFOYaMH.
DopMyITUPOBKH KaXKJI0T0 IIYHKTA 3aJjaHusl IPUBEEHBI B pa3zeie “KoHTpobHbIE BOIIPOCHI HA
ymenust”. [1o pe3ynbraraM BbIMOIHEHHS] HEOOX0IUMO O()OPMUTH OTUYET B BIJI€ TEKCTOBOTO
JIOKYMEHTa, KOTOPBIN JOJDKEH COJIepKaTh YKa3aHHbIE TPa(UKH U pacdeThl C MOSICHEHUSMU U
KOMMEHTapUSAMHU, a TAK)KE BBIBOJIbI (3aKJIFOUEHHS ), COOTBETCTBYIOLME 3aAanusM. [Ipu
(bopMyIHpPOBaHUH BHIBOJIOB CJIEIYET OTBETUTH HA BOIIPOCHI, IPE/ICTABICHHBIC B pa3/ere
“KoHTpoJibHBIE BOMPOCH! HA 3HAHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IBI MMITYJIbCHOM 1.KakoBbI XapakTepHbIEe OTIIMYUS ITUPOTHO-UMITYJILCHON
MOAYJIALMUA,  UCHOJIb3yEMBIE B moaymsuuu (IINUM) ot metona 180-rpamycHoi
CHJIOBBIX 3JIEKTPOHHBIX KOMMYTAIIUX TIPH YIIPABICHUH TpeXPazHbIMU
YCTPOMCTBAX peoOpa3oBaTesIMu?

2.Kak onpeznenstorcst K03GGUIMEHTHl MOIYISALMU TPU
CUHycouaanbHOU 1 BekTopHou HTNM?

3.KakoBbI 4acTOTHI BBICIINX (MOIYJISILIUOHHBIX)
rapMOHHK (ha3HOTO M JIMHEHHOTO HANIPSIKSHUH ?
[TosicauTe Bnusinue yactotel IIIMM Ha rapmoHndeckuii
COCTaB HaIPSKCHUM.

4.Yemy paBHBI aMIUIUTYIbI OCHOBHBIX TaPMOHHK
(ha3HOr0 U JIMHEHHOTO HaNpsLKEHUH pH KoddduimeHTe
Moy M =5 ?

5.00bsicuuTe BausiHUE KO3 PUIIMEeHTa MOTYISALUN Ha
ypoBeHb rapMoHHuYeckux uckaxxeruii (THD)
HanpspKeHUH, GopMupyeMbIx HHBEpTOpoM. CpaBHUTE
koappuuments! THD npu IHWM c¢ cooTBeTcTBYIOIUM
3HaueHueM npu 180-rpagycHOM ynpaBlieHUU.
6.IlosicHuTe paznuune aMIUIMTYL OCHOBHBIX TApMOHMK
(ha3HOrO U JIMHEHHOTO HAIPSHKEHUN ITPpH
CUHYCOUJIaJIbHOM MOIYJISALMU 110 cpaBHeHHUIO ¢ [ITMM ¢
nHxeKkuuen 3-i rapmonuku u BektopHoit HIMM. Kaxk
OTJIIMYAIOTCSI TAPMOHUYECKHE COCTABbI HANPSYKEHUH IS
3TUX METOJIOB MOJYJISIIUU?

7.Hemy paBHO OTHOILLIEHUE aMIUIUTY (bl OCHOBHOM
rapMOHHKH ()a3HOTO HANpPSKEHHS Ha BHIXOJIE
Tpex(azHOro MOCTOBOTO MHBEPTOPA K BXOAHOMY
HarpshkeHuro npu BektopHoi HINUM ¢ equHnYHBIM
kodppunrenToM moayisiuuu? TloscHure oTanuue mno
CpaBHEHUIO ¢ cuHyconaanpHou [IIMM.

8.KaKkoBbI JOCTOMHCTBA U HEOCTATKH TMCTEPE3UCHOTO
yrpaBiaeHus (peaeiHON MOTYIISIIINHN) IO CPAaBHEHUIO C
metogamu HHIMM?

9.IlosicHuTe BIMSHUE MIUPUHBI 30HBI CpaOaThIBAHUS
peneitHoro 3JeMeHTa Ha KO3 PHUIMEHT NCKaXKEeHUs




BBEIXOJIHOT'O TOKa?

YMeTh: COCTaBIISITh
MaTeMaTH4YEeCKHE MOJENIM CHJIOBBIX
AJIIEKTPOHHBIX anmnaparoB i
peann30BbIBATh METOIbI
YIPaBJICHUS
npeoOpa3oBaTeIbHBIMU
YCTpOMCTBAMU

1.Mccaenyiite uHBepTOp ¢ cuHyconaaabHoi [ITUM
JJISL IBYX CXeM coelMHeHus Harpys3ku (''3se3ga'" ¢
HeHTpajblo u 0e3):

- BXxoHoe Hanpsbkenue Upe. = 200 B;

- aMIUIMTY/Ia TOKa Harpy3Ku (Mpu KodppumrenHTe
monysiiuu M = 1): I, = 10 A;

- HavaybHas (a3a Toka Harpy3ku (mpu M = 1): ¢ = % .

CoxpaHuTe rapMOHUYECKHI COCTaB TOKOB, ()a3HOTO U
JMHENHOT O HaNpsKEeHUH (pe3yapTaT pa3ioKeHus
cur”ayioB B psag @ypee — FFT) mpu M = 1.

CHumuTe U nocTpoiite rpaduku 3aBUCUMOCTEH
aAMIUIUTY]l OCHOBHBIX FApMOHHK (ha3HOTO U JTUHEIHOTrO
HanpspkeHui, a Takke ux THD ot ko dunmenra
MoOAyJsiUuU npu u3meHenuu M ot 0 go S.

Coxpanute pe3ynbraT FFT-ananu3za nuHeitHOTO U
(hazHOro HampsLKEHUH 17 TPEX 3HAUCHUN KPaTHOCTH
4acTOThl MOYJISILIMHU (CIIEyeT BbIOpaTh Oypkaiime
JpYT K Ipyry 3Ha4eHus KpaTHOCTH MeHbie 100):

(n — HeuétHOE yKcao; M, | — y€THbIE YKCca).
2.MccaenyiiTe HHBEPTOP € yNpaBJjeHHEM MeTOA0M
HINM ¢ nHxekunen 3-il rapMOHUKH JJISI CXEMBbI
coelMHEHUs HATPY3KH "'3Be31a" ¢ HelTpablo
(4-mpoBoanasn):

- BxoaHoe Hanpsikenue Up. = 600 B;

- aMIUTUTYJa TOKa Harpy3ku (mpu KodduiueHTe
moaymsiun M = 1): I, = 40 A;

- HavasbHast (hasa Toka Harpys3ku (mpu M = 1): ¢ = 17T—2 .
CdopmupyiiTe MOTYIUPYIONTUE CUTHAIIBI B BUJIE CYMMBI
OCHOBHO FrapMOHUKHU U TapMOHUKH ¢ yactoTor 150 ',
noadepuTe aMIUIUTYy 3-i TapMOHUKH JUTSl TTOTY4YEHHUS
CUTHAJIOB Tpareueu1aabHoi popMbI.

Onpenennure MakCHMaIbHYIO aMIUITUTYAY OCHOBHOM
TapMOHHMKHU MOJYJUPYIOLIUX CUTHAJIOB U3 YCIOBUS
OTCYTCTBHUSI IEPEMOTYIIALINN, COXPAHUTE HECYIIUH
CUTHAJI, MOAYJIMPYIOIINE CUTHAIIBI U UX COCTABIIAIOIINE.
CoxpaHute rapMOHUYECKHI1 cocTaB (pa3HOTO U
JIMHEWHOI'O HAIIPSHKEHUH, TOKOB HATPY3KHU U HEUTpaH.
3.hccaenyiite maBepTop ¢ BekTopHoii LIUM nis
cXeMbl COelMHEeHHS HArpy3KkH ''3Be31a" 0e3 HellTpan
(3-mpoBoaHasn):

- BxogHoe Hanpspkenue Upe = 500 B;

- aMIUTUTYJla TOKa Harpy3ku (mpu KodpuiueHTe
moaymsiun M = 1): I, = 50 A;

- HavaJIbHas (haza Toka Harpy3ku (mpu M = 1): ¢ = g .

BrInonHuTe MOIEMPOBAHNE HHBEPTOPA, UCIIONB3YS IS
ympasienus 610k “SVPWM Generator”, 3aias
aMIIUTyy 1 (azy o6061meHHoro Bekropa. CoxpaHure
rapMOHHYECKUN cocTaB (Pa3HOTO U TMHEHHOTO
HanpsbkeHud npu kodddurmente moxymnsuuu M = 1.
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Omnpenenure Benuuuny M, mpu KoTOpoii oOecrieunBaeTcst
3a/laHHas aMIUIMTYJa TOKa.

BrinmonuuTe MoaenupoBanue i ABYX allfOPUTMOB
MEPEKITIOYEHUS (3a1a10TCs B TapaMeTpax O0Jioka
ynpasieHus). CoxpaHuTe IuarpaMMbl HMITYJIbCOB
yIpaBJICHUS.

4 UccnenyiiTe HHBEPTOP € THCTEPE3UCHBIM
ynpasJjeHueM (pesieiiHOi Mooy asinmeii) 1St ABYX
cXeM coelMHeHus1 HArpy3ku (3- u 4-POBOAHOM):

- BxoaHoe Hanpsikenue Up. = 800 B;

- aMIUIATYJa TOKa Harpy3ku (mpu kodddurmente
monyasuu M = 1): I, = 100 A;

- HavaybHas (a3a Toka Harpy3ku (mpu M = 1): ¢ = % .

BoinonnuTe MoeMpoBaHie HHBEPTOPA, UCIIONb3YS AJIs
(hopMHUPOBAHHS UMITYJIBCOB YIIPABICHUS TPU
TUCTEPE3UCHBIX (peeHbIX) AJIEMEHTa, Ha BXOJl KOTOPBIX
MOCTYIAOT CUTHAJIBI OLIMOKYU (OTKJIOHEHUS) 110 TOKY
Kaxaoi (aszsl. CoxpaHUTe OCHUIUIOIPAMMBI CUTHAJIOB
3aJlaHusl ¥ TOKOB Harpy3Ku, UMITYJIbChI YIIPaBJICHUS U
JarpaMMbl HanpsoKeHUH (711 oqHOU (hassi),
FapMOHHMYECKHUI COCTAB HANPSKEHUM U TOKOB.
[Toctpoiite sKCrIEpUMEHTATIbHBIE 3aBUCUMOCTH
kodpdunmenta THD u MakcHMaTbHOTO OTKIIOHCHUS
TOKa OT IIMPUHBI 30HBI CpabaThIBaAHUSI PEICHHOTO
JJIEMEHTA.

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WJIH BBHITIOTHEHO MPEUMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "Xopomio" BeICTaBISETCS, €CIIM 3aJaHIe
B II€JIOM BBITTOJIHEHO BEPHO, HO €CTh HEJ0UEThI, 3aMeUaHMsl, HE3HAUNUTEJIbHbIE OLITHOKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus 3nanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CJIM 33/1aHUE BBITIOJIHEHO HE B IMIOJIHOM 00bEME WIIM UMEIOTCS CYIIECTBEHHbIE OIIMOKH.

KM-3. KP Ne3 «BblunciieHHe aKTHUBHBIX H HEAKTHBHLBIX COCTABJIAIONINX TOKA)

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpoabHOro Meponpustusi: KonrponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeleHHsi KOHTPOJIbHOro MeponpusaTusi: Tpebyercss B TedeHHE OIHOW Mapbl

BBIMIOJIHUTh HAa KOMIIBIOTEPE 3aJaHUE IO MOJEIMPOBAHMIO JJI YKA3aHHOTO IIPENOAABATEIEM

BapMaHTa MCXOAHBIX JAaHHBIX. [lo HCTeUeHMH OTBEJAEHHOIO BpPEMEHU CTYAEHT IOKa3bIBaeT

BBINOJIHEHHBIE MYHKTHI 3aJjaHUs, TPernoAaBareslb (UKCHPYEeT OOBEM BBINOJIHEHUS paboThl U

COOTBETCTBUE IOJIYUEHHBIX pE3YJIbTATOB COAECPKAHUIO 3aJaHUs, HUHPOPMHUPYET CTyIEHTa O

BO3MOXHBIX OIIMOKaX, YKa3bIBAaeT HA HEJ0UETHl U (popMynupyeT 3ameuanus. Ilocie 3Toro cTryaeHt
11




B Ha3HAUYEHHBIA CPOK JOJKEH O(GOPMUTH M cIOaThb HA IPOBEPKY OTYET, IMOATOTOBIICHHBIN B
COOTBETCTBUU C 3aJaHUEM, 3aT€M B TCUCHHE 3apaHee OINPEIAEICHHOIO BPEMEHM IIPEIOAaBaTellb
IIPOBEPSIET OTYET U BBICTABIIACT OLICHKY.

Kpatkoe cogepxanue 3a1aHusi:
st Tpexa3Hol ceTr ¢ HeMMHEeWHOUW U HecOaaHCUPOBAHHOW HATPy3KOH TpedyeTcs
BBIUMCIIUTH AKTUBHYIO U HEAKTUBHBIE COCTABJIAIOIINE TOKOB, UCIIOJIB3YS:
1) npeoOpazoBanue KOOpAUHAT (IOCPEICTBOM CHHXPOHHBIX KOOpIUHAT 0Q);
2) TeOpHI0 MIHOBEHHOM MOITHOCTH (PJ-TEOPHIO).
Jist aToro B mporpamme MatLab/Simulink Heo6xoaumo cobpath Mozens 3-(a3Hoii ceTu ¢
3aJJaHHOM HArpy3Koil B BUie MapajuieibHO BKIOYEHHBIX TOTPEOUTENEH TpeX BUOB:
CUMMETPUYHBIN ¢ MOTPeOICHNEM PEaKTHBHON MOIIHOCTH; HETMHEWHBINH; HECUMMETPUYHBIH.
DopMyTUPOBKH KaXKJIOTO IMYHKTa 3aJaHus PUBEIEHBI B pa3zeie “KoHTposibHbIE BOIIPOCHI HA
ymenus”. [1o pe3ynabTaraM BBIIOTHEHHUS HEOOX0AUMO OPOPMHUTE OTYET B BHJIE TEKCTOBOT'O
JIOKYMEHTa, KOTOPbIN J0JKEH CoJepKaTh YKa3aHHbIE IpaUKH C MOSICHEHUSMH U
KOMMEHTApHUsIMH, & TAK)KE BBIBOJBI (3aKIIIOYCHNUS), COOTBETCTBYIOIINE 3aaHusIM. [Ipu
(dbopMynUpOBaHUU BBIBOJIOB CIIEIyeT OTBETUThH Ha BOIMPOCHI, MPEACTABICHHBIC B pa3jiele
“KoHTpoJIbHBIE BOIIPOCHI HA 3HAHUS .

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: CIOCOObI aHaJn3a 1.YUto Takoe akTUBHAsI U PEAKTUBHAs COCTABIISIOIINE
JJIEKTPUYECKUX  TPOIECCOB B TOKa?
Tpex¢a3HbIX CUCTEMAX 2.Kakwue BpIcIINe rapMOHUKH TOKA SIBIISIIOTCSI Hanbouee

3HaYMMbIMU B 3-(ha3HOM CETH ¢ BBIPSIMUTEIIBHOM
Harpys3Kkoi B cilydyae TPEXIPOBOJHOMN U
YEThIPEXITPOBOIHON CXEMBbI?

3.Kak Beruncisiercst Koo GUIMEHT TapMOHHYECKIX
uckaxenuii (THD)?

4.Kakve rapMOHMYECKHE COCTABIISIOUINE IPUCYTCTBYIOT
B TOKE HeWTpanu?

5.00bsicCHUTE CYyTh METOJ1a CAMMETPUYHBIX
coctapisitonux. Kak onpenenstorcs npsimasi, oOpaTtHas 1
HyJIeBas IOCIEA0BATEIbHOCTU?

6.Kakyto nmociie0oBaTeIbHOCTh MPEACTABISIIOT OO0
Tpexdaszuble Toku 3-i, 5-i, 7-i u 11-i rapmMoHUK?

Kax MoxHO 310 onpenenuts?

7.J1ns uero ucnone3yercs abc/af-npeobpaszoBanue?
KaxkoBa cBs13b Mexay afS- u dg-koopanHaTtamMu?

8.Kak ocymectsisiercs abc/dg-npeodpaszoBanue —
nepexoj1 oT 3-(ha3Hoi CTallMOHAPHOU CUCTEMBI
KOOpJMHAT K Bpallarollelcs CUCTEME KOOPIUHAT?
[Moyemy dg-KOOpAMHATBI HA3BIBAKOTCS CHHXPOHHBIMHU H
KaK OIpeJIeTNTh HanpasieHue oceit d u q?

9.Kakum o6pa3oM MOXKHO MPUMEHUTh
abc/dg-npeoOpa3oBaHue 115t BHIYKCICHUS TOKOB
0o0paTHO# M HYJIEBOH MOCIE0BATEIHFHOCTEH, a TAKKe
JUISL OIIPEJENIEHNS TAPMOHNYECKUX COCTaBIISIOIINX ?
10.B 4em 3akiro9aeTcsi TeOpUsi MTHOBEHHOW MOIITHOCTH?
Kakue cocTtaBisonye MOIHOCTH MOXKHO BBIIEIUTD,
KaKoil OHM UMEIOT (PU3NYECKU CMBICI?

11.KakoB aaroput™ BbIYHCIEHNS] HEAKTUBHOM
COCTaBJISIIOLIEH TOKa C UCNOIb30BaHUEM Pg-Teopun?
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YMmeTs: MIPUMEHSTh
MaTeMaTHYECKOe onucaHue
Tpex(}a3HbIX STEKTPUUECKUX LIeTIeH
JUISl aHAJIU3a TOKOB, HAIIPSDKCHUHN U
MOIIIHOCTEN

1.hccaenyiiTe BausiHUeE Pa3HBIX BUTOB HATPY30K
(BKJII04YeHBbI NapaJiIeIbHO) HA TOK, OTPelJisieMblil 13
CeTHu:
RL — cumMMmeTpuyHas akTUBHO-UHAYKTUBHAs Harpyska
(R=20Owm; L=10,7 mI'n);
Rectifier_3p — tpexda3Hbiii MOCTOBOI HEyIpaBJIIeMbIi
BBINPSIMUTEIb C EMKOCTHBIM (DHIIBTPOM
(1500 mx® / 500 B; 5 Om);
R_unb — HecummeTpuyHast pe3UCTHBHASI HArPy3Ka
(R4 = Rc = 2 Om, R = ).
[TapameTpsr ceTn:
Hanpsokenune U = 380 B; wactora f = 50 I'n.
CoxpaHuTe OCIIIUIOTPaMMBbI (Da3HBIX HANPSKCHUH,
TOKOB CE€TH, TOKOB KayKJIOM HArpy3KU U TOKA HEUTPaJIX
(mpencTaBbTE JBa MEPHUO/Ia U3MEHEHHUSI CUTHAJIOB).
CoxpaHuTe pe3yabTaT pa3iokeHus (pa3HbIX TOKOB U
ToKa HelTpanu B psan Pypwe (B AMana3oHe 4acToT J0
1000 T'r). Onpenenute HanboIee 3HAYUMBIE TAPMOHUKU
u cpaBuute THD TOKOB.
2.BprunciiuTe coCTaBJSIIONINE MOTPEOJIAEMOT0 TOKA
nocpeacTBoM (Q-KOOpAUHAT:
RL — cummeTpuyHasi akTHBHO-UHAYKTHBHAsI HATpy3Ka
(R=20wm; L=10,7 MI'n);

Rectifier_1p — tpu oxHO(a3HBIX MOCTOBBIX
HEYIPABIISIEMbBIX BBIIPSIMUTENS C EMKOCTHBIM (DHUIIBTPOM
(1500 mx® / 150 B; 5 Om);

RL_unb — HecbanancupoBaHHasi aKTHBHO-HHIYKTHBHAS
Harpyska (Z4, = Z; = 0,5Zp):

R=20wm,L=11wMIH (Zy = Z;);

R=40wm, L=22wmIH (Zp).
[TapameTtpsl ceTu:
Hanpsokerne U = 380 B; wacrora f = 50 I'm.
C HCroNb30BaHHEM CHHXPOHHBIX KoopauHart (dq)
HEOO0XOAMMO OTIPEICTUTH COCTABIISIONINE TOKA —
BBIUUCIIUTh AKTUBHYIO COCTABJISIOIIYIO U PEaKTUBHBIN
TOK OCHOBHOW TapMOHUKH, BBICIIINE TAPMOHHUKH TOKA
Harpysku (HanOoJjiee 3HaYMMBbIE), TOKU OOpaTHOU U
HYJIEBOM ITOCJIEN0BATEIBHOCTEN.
Ornpenenute HanpasieHus oceit d u ¢, mocrpoiite
COOTBETCTBYIOIYIO BEKTOPHYIO THArpaMMy HaIPSHKEHHS
Y OCHOBHOI rapMOHUKH TOKA CETH, 0003HAYMB AKTUBHYIO
Y PEaKTUBHYIO COCTABJISIONINE, OTMETHTE YTOJ MEKIY
BEKTOPAaMH U MIOSCHUTE €ro 3HaUCHHE.
CoxpaHUTE OCIHIUIOTPAMMBI BEIYHCIIEHHBIX
COCTABJISFOLINX TOKA (aKTUBHOM, peaKTUBHOW, TAPMOHHK,
00paTHOM M HYJIEBOI MOCIE0BATEIHHOCTEH) COBMECTHO
¢ ux dg-cocTaBIsAIOMNMHY, a TaKkKe UX cymMmMy. CpaBHUTE
MOJTyYSHHBIH Pe3yiIbTaT C U3MEPEHHBIM TOKOM CETH,
OOBSICHUTE pa3InyHe.
3.Bbrunc/iuTe cocTaBiisIiONIMEe MOTPEOIsIEMOro TOKA
NMOCPeACTBOM PU-TEOPHUH:
RL — cummeTpryHasi akTHBHO-WHAYKTHBHAsI HATPy3Ka
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(R=20Owm; L=10,7 mI'n);

Rectifier_1p — tpu ogHO]A3HBIX MOCTOBBIX
HEYIPaBJISAEMbIX BBIIPSIMUTEINS C EMKOCTHBIM (QUIBTPOM
(1500 mx® / 150 B; 5 Om);

R_unb — HecummeTpuyHast pe3UCTUBHAS HArPy3Ka

(R4 = R; = 0,5Rg; Rg = 2 Om).
[Tapamerpsl cetu:
Hanpsokenue U = 380 B; wactora f = 50 I'n.
C HCI0b30BaHHEM TEOPHUH MTHOBEHHOH MOIITHOCTH (P()
peanu3yinTe BBIYMCIEHNE AKTUBHOM U PEAKTHBHOM
COCTaBJISIOUINX TOKA, OCHOBHOW TAPMOHMKH U 0011
HEAaKTUBHOH COCTaBJIAIOLICH TOKA.
CoxpaHuTe OCUMIUIOrPAMMBI MTHOBEHHBIX MOLIHOCTEN U
BBIYHCIIEHHBIX COCTABJISIIOIINX TOKA (B
abc-koopaunaTax). CpaBHHTE pe3ynbTaT CyMMHPOBAHHS
AKTUBHOW M HEAKTUBHOW COCTABJIAIOLIUX C
OCLIMJJIOTPAaMMOM M3MEPEHHOI'0 TOKA CETH.

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJHOM 00BbEME HJIH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OLUeHKa "Xopouio" BbICTaBISETCS, €CIIH 3aJaH1E
B 11€JI0M BBITIOJIHEHO BEPHO, HO €CTh HEJOYETHI, 3aMEUaHUsl, HE3HAUUTEIIbHBIC OIINOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJIaHuE BBIIIOJIHEHO HE B [TOJIHOM 00bEME UM UMEIOTCS CYIIECTBEHHbIE OIIMOKH.

KM-4. KP Ne4 «UccaenoBanne Tpex¢a3HOro 4eTbIpeXKBaAPAHTHOTO PEryJasiropay

®opmbl peanusanuu: KoMneorepHoe 3a1aHue

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro Meponpusitusi: TpeOyercs B TeueHHe OAHOI maphbl
BBIMIOJIHUTh Ha KOMIIBIOTEPE 3a/laHue IO MOJEIMPOBAHMUIO JJISi YKA3aHHOTO IIPENojaaBaTeeM
BapMaHTa MCXOAHBIX MAaHHBIX. [lo HCTeueHMM OTBEIEHHOIO BPEMEHM CTYIEHT I10Ka3bIBAacT
BBIMIOJITHEHHBIE ITYHKTHI 3aJlaHusi, IpernojaBaTenb (UKCUpyeT OOBbeM BBIIIOJIHEHUS pPaboThl U
COOTBETCTBUE TOJYYEHHBIX pE3yJIbTaTOB COJCPXKAHUIO 33JaHUs, WHPOPMHUPYET CTYIEHTa O
BO3MOXKHBIX OIIMOKAX, YKa3bIBa€T HA HEJ0UEThl U popMyaupyeT 3amedanus. [locne 3Toro cTyaeHT
B Ha3HAUYEHHBIH CPOK JOJKEH OQOPMHUTHh M cIaThb Ha NPOBEPKY OTYET, IMOJATOTOBJICHHBIH B
COOTBETCTBUM C 3aJ]aHHEM, 3aTEM B TEUYEHUE 3apaHee ONPEAEICHHOI0 BPEMEHHU IpENoJaBaTellb
IIPOBEPSIET OTYET U BHICTABIISAET OLEHKY.

KpaTlcoe CoA€cpKaHME 3alaHUA:

Heo6xoa1Mo BBITOIHUTE MOAETUPOBaHUE 3-(ha3HOT0 YEThIPEXKBAJIPAHTHOTO PETYIATOPA,
peain30BaB CUCTEMY YIPaBIEHUS C 0OPAaTHOM CBS3BIO MO TOKY CETH. Y IPABJISIONIMMI CUTHAI
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BBIUNCIISIETCS] TIOCPEICTBOM MHTErPaIbHOTO WM MPONIOPLHUOHAIbHO-UHTErpaabHoro (ITH)
pEryasaTOpa Mo KaXI0# cocTaBsrolei Toka B dJ-KoopArHATAX.

DopMyIUPOBKH Ka)KJI0T0 ITYHKTA 3aJjaHusl IPUBEJEHBI B pazzeie “KoHTpoIbHbIE BOIIPOCHI HA
ymenust”. [1o pe3ynbraraM BIMOIHEHHS] HEOOX0IUMO O(DOPMUTH OTYET B BUJI€ TEKCTOBOTO
JIOKYMEHTa, KOTOPBIH JIOJDKEH COJIepKaTh YKa3aHHBIC TpaUKH ¢ TIOSICHCHUSIMH U
KOMMEHTapUSAMHU, a TAK)KE BBIBOJIbI (3aKJIIOUEHHS ), COOTBETCTBYIOLTHME 3aAanusM. [Ipu
(GbopMyITUPOBaHUU BHIBOJIOB CIIEyeT OTBETUTH Ha BOMPOCHI, MPEACTABICHHBIC B pa3jieiie

“KoHTpoJibHbIE BOMPOCH! HA 3HAHUS .

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: IIPUHLIMIIBI
GyHKIIMOHUPOBAHUS, pacyera |
BbIOOpPa  OCHOBHBIX  3JIEMEHTOB
YEThIPEXKBAIPAHTHBIX
pEryisTopoB u
BBIIPSIMUTEIICH

AKTUBHBIX

1.IIpuBenute hopmymy At OLEHKH MUHUMAIIBHOTO U
MaKCUMaJIbHOI'O 3HAYE€HUSI MHYKTUBHOCTHU Apocceliel
perynaropa. Kak MHIYKTUBHOCTb BIIUSIET HA YPOBEHb
HCKa)KEHUS TOKA U IUaMa30H peryJIupoBaHmsl
MOILHOCTH?

2.3anummure GopMyIbI ISl BHIYUCIEHUS COCTABIISAIONINX
TOKAa B CHHXPOHHBIX KOOpANHATAX (IIPSMOTro
npeoOpa3oBaHus) U AJs OIpeeNeHHs TpexXpa3HbIX
CHTHAJIOB 110 M3BECTHBIM d,(-coCTaBIsIFOINM (00paTHOTO
npeoOpa3oBaHus).

3.Kak onpeaenuTh CBsI3b aKTUBHOM M PEaKTUBHOM
COCTABJISIIOLIUX TOKA CETH C €r0 3HAUCHUSIMHU
(koMmoHeHnTamu) B dQ-KoopauHaTax?

4.Kax BbIUMCISIOTCS CUTHAJIBI 3aJaHUS HAIPSKEHUS Ha
JpOCCceNsiX M Ha BBIXOJIe ITpeoOpa3oBares,
oOecnieunBaroIye Tpedyemble peKuMbl pabOThI
peryasTopa ¢ ynpasieHueM 6e3 00paTHoil cBa3u?
5.Kakue napameTpsl pabOThl YETHIPEXKBAAPAHTHOIO
PEryJIATOpa BIUAIOT HA aMIUIUTYly MOAYIUPYIOLINX
CUTHaJIOB npu peanuzanuu [1INM?

6.0T yero 3aBUCHUT (1TOYEMY BO3HHKAET) OTKJIOHEHHE
aMIUIATYIbI U (pa3bl TOKa OT TpeOyeMbIX 3HaUEHUH Npu
peanu3aiy CUCTEMBI yripaBiieHus 0e3 o0paTHOM CBSA3U
0 TOKY?

7.B 4yem 3akiodaercst pyHKLIUSA TPONOPLUUOHATBHO-
unterpanbHbix (I1M) perynstopos npu peaninszanuu
JITOpUTMa YIIPABJICHUS TOKOM Ha OCHOBE CUHXPOHHBIX
KOOpAuHAaT?

8.Kak BiusroT napamerpsl HacTpoiiku [IM-perynstopos
(k03 PpUIMEHTHI UHTETPATBLHOTO U IPONOPLIUOHATIBHOTO
3BEHBEB) Ha XapakTep MEePEXOAHOI0 IpoLecca
W3MEHEHUs ToKa?

YMeTh: BBINONHATH pacdyer U
aHanu3  paboOThI, HCCIEI0BaTh
XapaKTePUCTUKU CUJIOBBIX
DJIEKTPOHHBIX pETYIATOPOB
MOIIHOCTH MOCPEJICTBOM
KOMITBIOTCPHOT'O MOACIIMPOBAHUA

1.0Onpenenure 1uana3oH U3MeHEHUsI HHAYKTHBHOCTH
JApoccesieil peryJsTopa.

HcxonHele naHHbIE:

- BXogHoe Hanpspkenue Upe = 760 B;

- aMIUTATYZa TOKa ceTH (MOoTpebIsseMoro

perynsitopom) I, = 120 A;

- yrou casura (pasHocThb (ha3) Mexay HanpsyKeHUEM U
TOKOM CETHU: (p = % ;

- HanpspkeHue U yactota cetu: U = 380 B, f =50 I'iy;
- Tpebyemblii K03 unment nckaxenus Toka THD = 5%;
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- MakcuMaiibHas yactorta IIHUM: 5 k1.
2.BplunciiuTe akTHBHYIO M PEAKTHBHYIO
COCTABJISIIOIIHE TOKA MocpeacTBOM ((-KOOpIuHAT
(ucnosb3ys (popMyJibI AJ MPSIMOTO U 00PATHOTO
npeodpa3oBaHusi KOOPAMHAT).

Hcxonuble naHHbIe:

- aMIUTUTYJa TOKa CeTH (IOTpedII1eMoro
peryastopom) I, = 60 A;

- yrodi casura (pasHocTh (pa3) Mexay HalpsHKEHUEM U

b4
TOKOM CETHU: ¢ = _Z .

Omnpenenute HarpaBieHus oced d U ¢, OCTPOUTE
BEKTOPHYIO JIMarpaMMy HalpsHKEHUs U TOKa CETH,
0003HAYMB aKTUBHYIO, PEaKTUBHYIO, (Q-COCTABIISFOIIE
TOKa, OTMETHTE YroJl MEX/1y BEKTOpaMHu.

CoxpaHuTe OCIMIIIIOTPaMMBbI HaNpsKeHUs pa3bl 4,
COCTABJISIOLINX TOKA JJIs (pa3bl A U UX CYMMY, a TaKKe
dg-cocrapnstomue Toka. CpaBHUTE MOJTyYCHHBIN
pe3yabTaT C 3alaHHBIM TOKOM CETH.

3.Co3naiiTe Mo1e/Ib PeryJsiTopa ¢ pa3oMKHYTOI
CHCTEeMOM ynpaBJIeHHUS.

Hcxonnsle naHHbIE:

- BXoiHoe Hanpsbkenue Upe. = 820 B;

- aMIUIATYZa TOKa ceTH (MoTpedIsieMoro
perymsrtopom) I, = 50 A;

- yron ciBura (pa3HoCTh (ha3) MEKAY HANPsHDKEHUEM U
TOKOM CETU: (p = 2?” .

Jli1st onpeIesieHHOT0 3HAYe€HUS] HHYKTUBHOCTH
HE00XO0AMMO BBIUMCIIUTH CUTHAJ 3a/1aHUs 10
HaNpsDKEHHIo Ha apoccensix (B dg-koopanHarax), a 3aTeM
MOJTyYUTh COOTBETCTBYIOIMI CUTHAJ 3a/1aHUS 110
HanpsDKEHHIO TipeoOpa3oBatens (B abC-koopuHaTax) U
BBIUUCIIUTh COOTBETCTBYIOLIMH MOy IUPYIOIIUI CUTHAT
s HIMM. B cnydae nepeMoayinsinuy U3MEHUTE
MHAYKTUBHOCTbH JIpOCCenei.

CoxpaHnTe TaApMOHUYECKHI COCTAB TOKA M HAIIPSHKEHUS
npeoOpas3oBareis, OCHIIIIIOrpaMMbl HAITPSDKEHUH 1
TOKOB ceTH, 0(-COCTABJISIFOIUE HANPSDKEHUS 3aIaHHs Ha
JpocCcensix, HanpshkeHue mpeodpasosarens (s Gasbr 4)
Y er0 OCHOBHYIO TAPMOHUKY, BBIJICIIUB €€ U3
UMIYJIbCHOTO CUTHaNA (TIpeicTaBbTe He OoJiee IByX
MIEPUOJIOB M3MEHEHUS CUTHAJIOB). OnpenenuTe
OTKJIOHEHHE aMIUTUTY/IbI U (a3bl TOKA OT TPeOyeMbIX
3HA4YCHMI.

4.BbINOJTHUTE MOJeTHPOBAHME PEryJIsiTopa ¢
3aMKHYTOH CHCTEMOM yIIpaBJeHHS.

HcxonHble qaHHbIE:

- BxogHoe Hanpspkenue Up = 800 B;

- aMILTUTYJa TOKa CeTH (MOTpeOIsieMoro

perynaropom) I, = 90 A;

- yroa ciBura (pa3HocTh (haz) MEeKAY HaNpsDKEHUEM U

51
TOKOM CCTH. @ = —? .
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Peanu3zyiiTe BbIUKCICHUE YIIPABISIOMIMX CUTHAJIOB
nocpenctsoM [1M-perymnsaropa, nogas Ha €ro BXoJ
CUTHAJI OIIMOKH (OTKJIOHEHUS) TIO TOKY B
dg-koopaunarax. Hacrpoiite [TU-perynsrop (moxdbepute
K03 (OULKMEHTHI UHTETPAIBHOTO U MPOHOPIIHOHATBHOTO
3BEHBEB) TaK, YTOOBI BpEMsI pETyIUPOBAHHS COCTABIISIIO
npuMepHo 0,1 c., Ipu 3TOM XapakTep NepexoHOro
mporiecca J0JDKeH ObITh OIM30K K allepruOITIeCKOMY.
CoxpaHuTe OCUMIUIONPAMMBI BXOJAHBIX U BBIXOAHBIX
curasioB [1M-perynsaropa, TOKOB U HAIIPSIKEHUH CETH.
[IpoBeppTe TOYHOCTH GOPMUPYEMOTO TOKA (AMILTUTYLY U
¢azy). Haiiqute MakcHManbHBIA TOK, KOTOPBIH MOXHO
chopmupoBath nocpeacteom [LINM (6e3
NepeMOAYJISIMMI) IIPH 331aHHBIX [TapaMeTpax
perynasiTopa.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJIHOM O00bEME HJIH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 8blnoanenus 3uanus: OLUeHKa "Xopouio" BbICTaBISETCS, €CIIU 3aJaH1E
B 11€JI0M BBITIOJTHEHO BEPHO, HO €CTh HEJOYETHI, 3aMEUaHUsl, HE3HAUUTEIIbHBIC OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJIaHuE BBIIIOJIHEHO HE B ITOJIHOM 00bEME TN UMEIOTCSI CYIIECTBEHHBIE OIINOKH.

KM-5. KP NeS «MccaenoBanmne Tpex¢)azHOro aKTUHBHOI'O BBINIPSAIMUTEJISD)

®opmbl peanusanun: KomnbrotepHoe 3a1aHue

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: TpeOyercs B TeueHHe OAHOI mapsbl
BBIMIOJIHUTh Ha KOMIIBIOTEPE 3a/laHue IO MOJEIMPOBAHMIO JJI YKa3aHHOTO IIpernojaBaTesieM
BapMaHTa MCXOAHBIX JaHHBIX. [l0 MCTeueHMM OTBEIEHHOIO BPEMEHM CTYIEHT I10Ka3bIBAacT
BBIMIOJIHEHHbIE ITYHKTBHI 3aJlaHusi, IpenojaBaTesb (UKCUPYET OOBEM BBINOJHEHUS pabOThl U
COOTBETCTBUE TNOJYYEHHBIX pE3yJIbTaTOB COJCPXKAHUIO 33JaHUs, WHPOPMHUPYET CTYIEHTa O
BO3MOJKHBIX OITMOKAX, YKa3bIBa€T HA HE0UETHI U (opMyaupyeT 3amedanus. [locie 3Toro cTyneHt
B Ha3HAUYEHHBIH CPOK JOJKEH O(GOPMUTH M cJaTh Ha IPOBEPKY OTYET, IMOATOTOBICHHBINH B
COOTBETCTBUM C 3a/IaHHEM, 3aTeM B TE€UEHHE 3apaHee OIpeAeSIEHHOTO0 BPEMEHM IperojaBaTeib
IIPOBEPSIET OTYET U BHICTABIISAET OLEHKY.

Kpartkoe cogep:xxanue 3aganus:
Heo6xoa1Mo BBIIOIHUTE MOZETUpOBaHKE 3-(ha3HOTO aKTUBHOTO BBINPSMUTEIS, PEaT30BaB
CUCTEMY yIIpaBJeHHs ¢ 0OpAaTHOW CBA3BIO MO HANIPSKEHUIO HA HarpysKe.
DopMyIUPOBKH Ka)KJI0T0 ITYHKTA 3aJjaHusl IPUBEJEHBI B paszzaeine “KoHTpoapHbIE BOIIPOCHI HA
ymenus”. [1o pe3ynbraraM BbINOIHEHHS] HEOOX0IUMO O()OPMUTH OTUYET B BU/I€ TEKCTOBOTO
JIOKYMEHTa, KOTOPBIN JOJKEH COJlepKaTh yKa3aHHbIE IPa(UKH ¢ TOSACHEHUIMH U
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KOMMEHTApPUSIMHU, a TAKKE BBIBOJIBI (3aKJIFOUEHUS ), COOTBETCTBYIONTHE 3aAanusM. [Ipu
(bopMyIMpPOBaHNUHU BBIBOJIOB CJIEYET OTBETUThH Ha BOMPOCHI, IPEACTAaBICHHBIE B pa3zeiie

“KoHTpoJIbHBIE BOIIPOCHI HA 3HAHUS .

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: HPUHIUIIBI
(yHKIMOHMPOBAaHUS, pacueTa U
BbIOOpa  OCHOBHBIX  3JIEMEHTOB
YeThIPEXKBAIPAHTHBIX
PEryJsTOpOB u
BBIIPSMUTENCH

AKTHUBHBIX

1.ITpuBeaute hopmysty st OpeaesieHHsI TOKa,
noTpe0IsieMoro Tpex(a3HbIM aKTUBHBIM BBIITPSIMUTEIIEM
C U3BECTHBIMHU TIapaMeTPaMH Harpy3KH.

2.J10 KaKoro 3HaUCHHSI HATPSKCHUS 3aPSIIUTCS
KOHJICHCATOP, BKJIFOUEHHBIH Ha CTOPOHE IMTOCTOSTHHOTO
TOKa Tpexda3zHoro npeodpazoBarelis, pabOTaOMIEro B
PEKUME HEYIPABIISIEMOTO BBIIPSIMHUTEIIS?

3.Kakue 3Ha4eHust aMITUTYIbI U (a3bl JODKHO UMETh
HanpsDKeHHE TIpeo0pa3oBaTelisi (OTHOCHTEIHHO
HaNPsDKEHUS CETH), YTOOBI 00eCIIeunTh ero padoTy B
BBINPSIMUTEIILHOM PEXUME ¢ KOAPPHUIIMSHTOM
MOIIHOCTH OJM3KUM K euHUIEe?

4.Kakum 00pa3oM B CHCTEME YIPABJICHUS aKTHBHOTO
BBIIPSIMUTENS POPMUPYETCSI (J-COCTABIISIOIIAs CUTHAJIA
3aaHus HAIpsDKeHUs Ha apoccersix? Tloyemy nMeHHO
3TY COCTaBIISIONIYIO TPEOYeTCS KOHTPOJIUPOBATH?

5.B kakoMm ciydae HEOOXOAMMO PEryIupoBaTh 00e
COCTABJISIIOLIME HATIPSHKCHHS HA IPOCCEIIAX MPH
MOCTPOSHHUH AITOPUTMA YIIPABICHHUS HA OCHOBE
dg-koopaunat?

6.ITosicHuTe MPUHIIMT BHIYMCIICHUS CUTHAJIA 33/1aHUS
TOKa aKTUBHOTO BBINPSMHUTENS C THCTEPE3UCHBIM
yIIPaBICHUEM.

YMeTh: BBITIOJIHATE  pacdeT U
aHaJInu3 pa6OTBI, HUCCICI0BATh
XapaKTCPUCTHUKHU CHJIOBBIX
SJICKTPOHHBIX peryjadaTopoB
MOITHOCTHU MMOCpCACTBOM
KOMIIBIOTCPHOT'O MOACIIMPOBAHUSA

1.0uenure (paccuuraiiTe) MHAYKTUBHOCTH JApocceei
AKTHMBHOI'O BBINIPSIMUTEJIA.

Hcxonnnie maHHbBIE:

- MapaMeTpbl Harpy3KH (BBIXOIHOE HANpPsKEHUE U
conpotusnenue): Upe = 725 B, Ry = 29 Ow;

- @MKOCTb (PMIIBTPYIOLIETO KOHAEHCATOPa (BKIIOUEH
napasiensHo Harpyske) C = 7,5 Mm@;

- HanpspkeHue 1 9actoTa cetu: U =380 B, f =50 I'm;

- TpeOyemblii KoadpduimeHT uckaxkenus Toka THD = 5%);
- MakcuMaiibHas gactoTta IHMM: 5 kI'11.

2.BbInotHUTE MO/IeJIMPOBAHUE MPOIeCCa HAYATbHOTO
3apsiia BHIXOAHOI0 KOHJAEHCATOPA.

UcxonHanie maHHbBIE:

- MapaMeTphl Harpy3KH (BBIXOAHOE HAPSYKEHUE U
conpotusnenue): Up. = 700 B, Ry = 10 Owm;

- @MKOCTb (PMIIBTPYIOIIET0 KOH/IeHCaTopa (BKIIOUYEH
napajuiensHo Harpyske) C = 7 mO.

Ha nepBoM 3Tamne HeoOX0MMO peain30BaTh PEKUM
HEYTPaBJISEMOTr0 BHIIPSIMUTENS IPU OTCYTCTBUU
HarpysKy, a 3aT€M OCYILECTBUTh PETYJIUPOBAHUE
BBIXOJIHOT'O HANPsKEHUs (MPU XOJIOCTOM XOJI€) 3 CUET
00paTHOM CBSI3U MO HANPSKEHUIO, T.€. BBIUUCIUTh
CUTHAJ 331aHUsI HAIIPsDKEHUS Ha IPOCCENsX
IIOCPEACTBOM ITPONOPLHOHANIBHO-NHTErpangbHoro (ITH)
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3aKOHA PEryJIMPOBaHUS (OTIPEACTUTh €r0 aMILTUTYy U
¢a3y, a TakKe (-COCTABIISAIOUIYIO0 CUTHAJIA B CHHXPOHHBIX
KOOpJAMHATAX).

CoxpaHuTe OCMIIIIOTPAMMBbI BXOJHBIX U BBIXOAHBIX
curnanoB [I1-perynstopa, TOKOB U HaNpsHKEHUN CETH, &
TaK)Ke HaNpsHKEHUS Ha KOHJEHCATOpe, TOKa
KOH/JIEHCATOPa U €ro MOCTOSSHHON COCTABIISIFOLICH.
Omnpenenure caBur Gpa3 MeX1y TOKOM U HAMPsDKEHUEM
CETH.

3.BbInosiHUTE MO/IeINPOBAHHE AKTHBHOTO
BBINIPAMHTE/IS] B HOMHHAJIBHOM peKuMe padoThl.
Hcxonuble naHHbIe:

- MapaMeTphl Harpy3KH (BBIXOAHOE HANPsHKEHUE U
conpotusinenue): Up. = 630 B, Ry = 14 Owm;

- eMKOCTh (uIbTpyromero kouaeHcaropa C = 7 mO.
Heo6xomuMo ycTaHOBUTH HaYalbHOE 3HAYCHUE
HaMpsHKeHUs Ha KOHJIGHCATope (MaKCUMAabHOE) U
peain30BaTh PEryJIMpPOBAHUE HAIPSKEHUSI HA Harpy3Ke,
oTpeOIIseMble BHITPSIMUTENIEM TOKH JTOJKHBI COBIAIaTh
1o (aze ¢ HaNpsHKEHUSIMU CETH, BPEMS PETYJIMPOBAHUS
JOJKHO COCTaBIIATh puMepHo 0,2 c., pu 3ToM
XapaxkTep MePexoHOr0 MpoIiecca JI0JKEeH ObITh OJIN30K K
anepuoInYeCcKOMY.

CoxpaHuTe OCIMIIIIOTPAMMbI BXOJHBIX U BBIXOAHBIX
cur”aioB [I1-perynsaTopoB B KaHajax peryjaupoBaHus
d- 1 g-cocTaBsOLICH HANPSHKEHHSI, TOKOB
HaIpsHKEHUN CETH, a TAKKE HAIPSHKEHUS Ha
KOHJIEHCATOpe, TOKa KOHJIEHCATOpa U €ro MOCTOSTHHOM
cocTapisitonie. Onpenenure cABUT Pa3 MEXTy TOKOM U
HaIpsHDKEHUEM CETH.

CoxpaHuTe HanpsbKkeHue npeodpaszoBarens (st dasbl 4)
1 €r0 OCHOBHYIO TapMOHUKY (BBIACIUTH U3 UMITYJIBCHOTO
curHaia). CoxpaHuTe rapMOHHUYECKHUI COCTaB TOKA.

4 UccaenyiiTe aKTUBHbIN BBINPSIMUTEb C
THCTEPEe3HCHBIM YIIPABJICHHEM.

HUcxonurie nanyrle:

- IapaMeTphl Harpy3KH (BBIXOIHOE HANpPsKEHUE U
conpotusnenue): Up, = 680 B, Ry = 34 Owm;

- eMKOCTh (GUIbTpyIoIIero KouaeHcatopa C = 9 m®D;

- TpeOyemblii KoapdunmeHT uckaxenus Toka THD = 5%.
BrruncnuTe aMniauTyy akTUBHON COCTaBIISIOLIEHN TOKa
3amanus nocpenactsom IIH-perynsaropa no OTKIIOHEHUIO
HaIlpsDKEHUs Ha Harpyske. HacTpoiite penelHbIi
JJIEMEHT, 00ectieunB 3aganHoe 3HaueHue THD.
CoxpaHuTe OCIMIIIIOTPAMMBI TOKOB 33JIaHUs, TOKOB U
HanpsDKEHUN CeTH, a TaKKe rapMOHUYECKH COCTaB TOKA.

Onucanue MKAJbI OIICHUBAHUA

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80
Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHkKa "oTINYHO" BBICTABISETCS, €CIH 3a/1aHne
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO.
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu 8blnoaneHus 3uanus: OueHka "Xopomo" BeICTaBISETCs, €CIIU 3a1aHIe
B IIEJIOM BBITIOJIHEHO BEPHO, HO €CTh HEJ0YEThI, 3aMeUaHsI, HE3HAYNTEIIbHBIC OTHOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "y10BIeTBOPUTENLHO" BHICTABISAETCS,
€CIIM 3a/IaHUE BBITIOJTHEHO HE B IMIOJIHOM 00BEME WM UMEIOTCS CYIIECTBEHHBIC OIIHOKH.

KM-6. KP Ne6 «MoaenupoBaHue CHJIOBOI0 3JIEKTPOHHOI'0 YCTPOMCTBA NMOBbBIIEHUSI
Ka4yecTBAa 3JIEKTPOIHEPrum»

®opmbl peanuzanuu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOILHOTr0 MeponpusiTus: KoarponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHsl KOHTPOJbHOr0 MeponmpusaTusi: TpeOyeTcss B TEUCHHE OIHOU IMaphl
BBIIIOJIHUTh HAa KOMIIBIOTEPE 3aJlaHue 110 MOJCIMPOBAHUIO Il YKAa3aHHOTO IPErojaBareieM
BapruaHTa HCXOJHBIX IaHHBbIX. Ilo wncreueHun OTBCACHHOI'O BpPCMCHU CTYACHT IIOKa3bIBACT
BBINIOJIHCHHBIC IYHKTBI 3aJ]aHHs, IPEIOAaBaTe)ib (UKCHPYET OOBEM BBINOIHEHUS pabOThl U
COOTBETCTBUE TIOJYYCHHBIX pE3yJIbTATOB COJCPKAHHUIO 3aJaHus, WHPOPMHUPYET CTyIEHTa O
BO3MOXKHBIX OIMOKAX, YKa3bIBACT HA HEOUETHI M POPMYJIMPYET 3aMeyanus. [lociie 3Toro CTyieHT
B Ha3HA4YEHHLIN CpPOK OOJIKCH O(bOpMI/ITI) U COaTb Ha IPOBCPKY OTHCT, HOIIFOTOBHGHHLIﬁ B
COOTBETCTBUM C 3aJ[aHUEM, 3aTEM B TEUYCHHUE 3apaHee ONPEJICICHHOTO BPEMEHH IPEIoiaBaTellb
MMPOBEPACT OTUCT U BBICTABJIACT OLICHKY.

Kparkoe cogepxanue 3agaHus:
Tpebyercs cobpars B mporpamme MatLab/Simulink u oTaaute Moaens cunoBoro
AJIEKTPOHHOI'0 YCTpoiicTBa Ha 6a3e 3-pa3HOro MOCTOBOTO NMpeodpa3zoBaTess HallpsHKEHMS,
KOTOpOE MOCPEJCTBOM KOMITEHCAI[MN HEAKTUBHON MOIIIHOCTH, IOTPEOIsieMOi Harpy3KoH,
o0ecreyrBaeT MOBbIIEHHE KOAPPUIIMEHTa MOIIHOCTH CEeTH. Perynarop BbIOIHSAET HECKOJIBKO
(GyHKIMI MOBBIIIEHUS KaYeCcTBa IEKTPOIHEPTUH (yKa3aHbl B UCXOIHBIX JAHHBIX):
KOMIIEHCAIMIO PEaKTUBHOM MOIIHOCTH, CHMMETPUPOBAHHUE TOKOB, aKTUBHYIO (DHIIBTPALIUIO
HauOoJsee 3HauMMbIX TapMOHUK. CHCTeMa yrpaBIeHHs YCTPONCTBA 0OeCceunBaeT
peryarpoBaHKe MOIIIHOCTH 33 CUET OOPAaTHOM CBSI3H 110 TOKY.
DOopMyIMPOBKHU KaKJIOT0 IIyHKTA 3aJaHus IPUBEJIEHBI B paszzeiie “KoHTposbHBIE BOIIPOCH! Ha
ymenus”. [1o pe3ynabTataM BBIOJHEHHUS HEOOX0AUMO OOPMUTE OTYET B BHJI€ TEKCTOBOTO
JIOKYMEHTA, KOTOPbIH JI0JKEH COJepKaTh YKa3aHHbIE I'paUKU C MOSICHEHUSIMU U
KOMMEHTapHUsIMH, a TAK)Ke BBIBOJBI (3aKJIFOYEHHS), COOTBETCTBYIOIINE 3aAaHusAM. [Ipu
(GbopMyIMPOBAHNUHU BBIBOJIOB CIIEIyET OTBETUThH Ha BOIPOCHI, PEACTABIIEHHBIE B pa3felie
“KOHTpOJIbHBIE BONIPOCHI HA 3HAHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CXEMOTEXHUYECKHE 1.ITosicHuTE MOHSATHE «HEAKTUBHAS MOIIIHOCTHY. Kakue
PEIICHHST ¥ TPHHIIATIBI TOCTPOCHHS COCTABIISIOIIIE MOITHOCTH PACCMAaTPUBAIOT TIPU aHAJIN3E
AITOPUTMOB yIpaBIeHUS Tpex(}a3HBIX CUCTEM DIIEKTPOCHAOKEHHUS, KAK OHU
YCTPOMCTB TIOBBIIICHHUS KadyecTBa BBIYUCIISIIOTCS] M KAKOBA CBSI3b MEKIY HAMHU?
3JIEKTPOIHEPTUN 2.Yrto HazbIBatoT KoaddunmrenToM MouiHoctu? Kakoe
BJIMSTHAE Ha €r0 3HAUYE€HUE OKA3bIBAIOT Pa3HbIC BHUIBI
norpeduTenei?
3.ChopmynupyiiTe OCHOBHYIO TPUYHHY YBEITUICHUS
TOKa HEUTpAIH B YETHIPEXITPOBOAHBIX ceTsax? K xakum
MIOCTICICTBUSIM MOJKET MPUBECTH BBICOKUI YPOBEHb TOKA
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HeWTpanu?

4 IlepeuncauTte OCHOBHbBIE MTapaMeTpbl (ITOKa3aTesn)
KauecTBa dJ1eKTposHepruu. HazoBure nmpuunHel HX
HapyLIEHUs U CBA3aHHbBIE C 3TUM HETaTUBHBIE
IIOCJICJICTBUS.

5.Kakue cymecTByIOT TPaIUIIMOHHBIE CITOCOOBI
(cpencTBa) KOMIEHCAMHM PEAKTUBHOM MOIHOCTH U
perynupoBanus (crabunuzaiumn) Hanpspkenus? KakoBbl
0COOEHHOCTH UX MPUMEHEHUs?

6.00bsCHUTE IPUHIUIT JCHCTBUS CHIIOBOTO
NEKTPOHHOTO PETYJIATOPA Ka4eCTBa dJIEKTPOIHEPTUU.
Kakwue cocrapistonyie Toka He00X0aUMO ¢(HOPMHUPOBATD
Ha BBIXOJIC YCTPONCTBA B 3aBUCUMOCTH OT BUAA
Harpy3KH, HOJKII0UEHHOU K Tpexda3Hoi cetn?
7.Kakue criocoObl BEIYMCICHHSI HEAKTUBHBIX
COCTABJISIOLINX TOKA MCIOIb3YIOTCS IPU peanu3aluu
JITOPUTMOB YIIPABJICHUS CHIIOBBIM 3JIEKTPOHHBIM
YCTPOMCTBOM IOBBIIIEHHS KAUECTBA AJIEKTPOIHEPT UM, B
KaKuX ciIydasX palMOHalbHEE IPUMEHSTh TOT WX UHON
noaxoz (aaroputm)?

8.IlpuBenuTe CTPYKTYpY aaropuTMa paboThl CHCTEMBI
yIIpaBJIeHUs] MHOTO(QYHKLIMOHATIBHOT'O perysTopa
KauecTBa 3JIEKTPOIHEPTUU Ha OCHOBE IIPEOOpa30BaTes C
HIMM-ynpaBneHuem.

9.KakoBo HazHaueHHe 0J10Ka CUHXPOHU3ALMH [TPU
pean3alyy aaropuT™Ma yrpaBJIeHHs yCTPOHCTBOM
MOBBILLIEHUS KauecTBa 1eKTpodHeprun? KakoB npuHuun
CHHXPOHHU3AIIMH C HCTONb30BaHneM d0-KoopauHaT?
10.Kak TeopeTnyecku BBIYUCINUTD HAIPSKEHUE
npeobpasoBarens, Tpedyemoe At o0ecredeHus
(yHKIMI MOBBIIIEHNS Ka4yecTBa 3JIEKTPOIHEPTUU?
[losicHuTe NpUHLMI ONPEAEIICHUS CUTHAJIA 3a1aHUs
HaIpsDKEHUS IPU pealin3alliy alropyuTMa yIpaBJieHUs
YCTPOMCTBOM.

11.Kak npoucxonuTt GopMUpOBaHNE MOTYTUPYIOLIUX
curHanos i peannsanuu [LHIMM-ynpasnenus? Kakue
IIPH 3TOM CYILIECTBYIOT OTpaHUYEHUS?

12.ITosicHATE IPUHLUII peanu3aluu peleiHoN
MOJYJISILIMM U IPUBEIUTE CTPYKTYPY aIropurMa paboTsl
CHCTEMBI YIIpaBJIe€HHsI MHOTO(YHKIIMOHAIBHOTO
perynsaropa Ha OCHOBE MpeoOpa3zoBaTeis ¢
THUCTEpPE3UCHBIM yrpasieHueM. Kak B 3ToM anroputme
OCYIIIECTBUTDH PETYIMPOBAHHUE HANIPSKEHUS Ha
KOHJIEHCATOPE, BKJIIFOUEHHOM Ha CTOPOHE MIOCTOSIHHOTO
TOKa npeobpazoBaTess?

YMeTh: CO3aaBaTb MU OTJIaXUBATh
KOMIIBIOTCPHBIC MOACIU CHIIOBBIX
SJICKTPOHHBIX arraparoB C
HCIIOJIB30BAHUEM IIPOrpaMMbl JJIA
HUMUTAIIUOHHOT'O MOJCIIUPOBAHUA

1.UccnenyiiTe BausiHMe HATPY3KH, COCTOSLIEH U3
ABYX NAapaJJIeJIbHO BKJIYEHHBIX IOTPeOUTe e, Ha
Ka4eCTBO TOKOB Tpex(a3Hoil ceTH.

[TapameTpsl ceTu: THII — TPEXITPOBOIHAS;

Hanpsokerne U = 380 B; wacrora f = 50 I'm.
[TapameTpsl Harpy3Kku:

RL — cummeTpHuyHasi akTHBHO-UHAYKTHUBHAsI Harpy3Ka
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(R=20Owm; L=10,7 mI'n);
Rectifier_3p — tpexdasHbiii MOCTOBOI1 BBIIPSIMUTEIH
0,3 Om

AV
1500 mxd i
500B "l‘

L s

[TapameTpsl peryasTopa KayecTBa 3JEeKTPOIHEPTUU:

- HalpsHKEHHUE BXOJIHOTO UCTOYHUKA

npeobpazosarens Up. = 760 B;

- pynkuun: Q — KoOMIIeHcausl peaKTUBHONW MOIIIHOCTH,
AF-5 — aktuBHas ¢punbTpanus S-i

TapMOHHKH TOKA.

Ilpoananuzupyitme capmonuueckuii cocmae Qaznvix

MOKOG:

- MIOJIYYHUTE OCIIIUIOTPaMMBbI (a3HBIX HAPSHKEHUHN CeTH

1 OTpebIIsieMBbIX TOKOB (IIPECTaBbTE /1B EPUOAA

W3MEHEHUS CUTHAJIOB);

- COXpaHUTE PE3yJIbTAT Pa3IoKeHUs TOKOB B psal Dypbe

(B nnamnazone yactot 0 1000 I'm).

C ucnonvzosanuem cunxponnwvix koopournam (dq)

GvluUCIUME HEAKMUBHYIO COCMABIAIOUYIO MOKA

HAZPY3KU — MOK 3A0aHUsA pe2yiamopa:.

- MPUBEANTE HEOOX0IMMBIC (DOPMYITBI JIJISt IPSIMOTO U

o0OpaTHOro Mpeodpa3oBaHus KOOPIUHAT;

- COXPaHUTE OCIIMIUIOTPAMMBI TOKA 3aJIaHHsI U €TO

COCTaBISIONINX (PEaKTUBHON U TAPMOHUYECKOI) B BUTIE

dg- u abc-curnanos;

- OTIpeIeITUTE HalpaBieHus oceit d u g, mocTpoiiTe

COOTBETCTBYIOIIYIO BEKTOPHYIO AHArPAMMY HATPSHKESHUS

Y OCHOBHOI TapMOHUKH TOKA CETH.

2.Peanu3yiite Simulink-monens peryJsitopa ¢

ynpaBJjisieMbIMU UCTOYHUKAMHU.

VYrpoieHHast MOJIeb peryasaTopa (MOMEHT BKITFOUEHUS

konraktopa t = 0,02 ¢):

5 Om

of— — ——s

L-filter Breaker

[TapameTpsI ceTH: TUI — TPEXITPOBOIHAS;

Hanpsokernne U = 380 B; wacrora f = 50 I'm.

[TapameTpsl Harpy3Kku:

RL — cummeTpuyHasi akTUBHO-UHAYKTHUBHAs Harpy3Ka
(R=20Owm; L=10,7 mI'n);

R_unb — HecummeTpuyHas pe3ucTUBHAs Harpy3Ka

(R4 = R; = 0,5Rgp; Rg = 2 Om).

[TapameTpsl peryssropa:

- HaIpsDKEHHUE BXOAHOTO UCTOYHHUKA

npeobpazosarens Up. = 820 B;

- pyaxun: Q — KOMIEHcalys peaKTUBHOM MOIITHOCTH,
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S — cumMeTpupoBaHHUE TOKOB.
Onpeodenume npeosapumenpHoe 3Ha4eHUue
UHOYKMUGHOCMU OpOcceell pezZyiamopa.
1 = Wnpm=Ucm)

2nfIm

rne I, f — aMImMTyia 1 yacToTa HauboJee 3HaYNMOn
TapMOHHKH TOKA 3a/1aHuUs;
Unpm = 0,5 - Upc — MakcumanbHas aMILIATy1a (pa3sHoro
HampspKeHUs peoOpazoBaTes;
Uc,m — ammuutya (pasHOro HanpsKEHHUs CETH.
Paccuumaiime nanpasicenue 3adanus u*(abc) xkax
CymMMYy mpedyemuix CoOCMagaaIouux HanPAdNCeHu,
8bIYUCTUG KAXHCOYIO 6 dq - KoopouHnamax:
Ug = —ig-2nf - Lyug =ig - 2nf - L,
rze f —4acTora COOTBETCTBYIOLICH COCTABIISIONICH TOKa
3a1aHus; Iq, iy — d0-cocTaBisIONIUe TOKA 3aJaHus.
Ecnu MmakcuManbHas aMIuIuTy1a MOJIy4YeHHBIX
Hanpsokeruit U(abc) mpessiaer 0,5Up ¢, To cneayer
YMEHBIIUTh UHIYKTHBHOCTD JPOCCEIIEH.
CoxpaHuTe OCIMIIOTPAMMBI HAMPSKEHUI HCTOYHUKOB,
a TaK)Ke TOKOB Harpy3KH, peryJsiTopa U CEeTH.
3.BbinoJiHUTE MOIeJIMPOBAHNE PEryJISITOPA,
peanu30BaB cUCTeMY YIIPaBJIeHHUS U UCIOJIb3YSl
HINM-npeodpa3oBaTeiib.
[TapameTpsl ceTH: THI — YETHIPEXIIPOBOIHAS;
Hanpsokerue U = 380 B; wactora f = 50 I'n.
[TapameTpsl HArpy3KHU:
RL_unb — HecOanancHpoBaHHAsS aKTHBHO-HHIyKTHBHAS
Harpy3ka (Z, = Z; = 0,5Zp):

R=20wm,L=11wMIH (Z4 = Z;);

R=40wm, L=22wmIH (Zp).
Rectifier_1p — tpu oqHO(a3HBIX MOCTOBBIX

BBIIIPAMUTECIIA
1,5 Om
o b I}
A +
ry 1500 |
150B 5 Om

e T - "—I T

[ 1

[TapameTpsI peryasTopa KauecTBa dJIEKTPOIHEPTHH:
- HaIpsDKEHHUE BXOAHOTO UCTOYHHMKA
npeodpaszoarens Up. = 740 B;

- pyaxun: AF-3 — akTuBHas QpubTpanus 3-i
TapMOHUKH TOKa,

S — cummeTpupoBaHUEe TOKOB.
Botuucnume nanpasicenue 3a0anusn nocpeocmeom
UHMeZPANbHBIX PeZYIAMOPO8, N00AE HA HUX CUZHAIbI
OMKOHEHUA moKa 6 dq - Koopounamax:

Aidq = idq - idq,plan
7€ iqq — TOK 33/1aHus B d( - KOOpJMHATAX;
Laqusm — M3MEPAEMBIH TOK B (| - KOOpJMHATAX;
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pacyeT HeoOXO0IMMO BBITIOJIHUTH JIJISl KAKI0H TpeOyemoit
COCTABJISIFOLIEH TOKA, IIPU 3TOM IO pe3yibTaTy
UHTErpUpOBanus Aiy ONpENenseTcs Uy, a
10 Ai; HAXOAUTCS COCTABIAIOIIAL — Uy .
Hactpolite uaTErpajibHbIE PETYASTOPHI C LEJIBIO
MOJIyYEHHUs allepPUOANYECKOTO IEPEXO0JHOTO MpoLecca
IUINTEIHLHOCTRIO He Ooubie 0,1 c.
CoxpaHuTe OCIMIIIIOTPaMMbI BXOJHBIX U BBIXOHBIX
CUTHAJIOB UHTETPAIbHBIX PETYJIATOPOB, a TAK)KE TOKOB
Jpocceiei.
Peanuzyiime Simulink-mooensy pezynamopa c
LHITHUM-npeoopazosamenem:
Bri6epute yacToTy MOIYISIIUU U chopMUpYIATE
Moaynupyromui curnan s IHMM-monyns:
— _Yabc

0,5-Upc’
T71€ Ugpe — CYMMapHBIN Tpex(has3Hblil cCUrHAI TpeOyemMoro
HaIpsHKEHUs TpeoOpa3oBaTesl.
CoxpaHuTe OCIUIIIOTPAMMBI BBIXOJIHBIX CUTHAJIOB
HWHTETPAIBHBIX PETYISATOPOB U MOTYJIUPYIOIIETO
CUTHaA.
CoxpaHuTe OCIMIIIIOTPAMMBI TOKOB Harpy3Ku,
perymsTopa, CeTH U TOKOB HEHUTpAJIU CETH U HArpy3KH, a
TaK)Ke TAPMOHUYECKUI COCTAaB TOKOB PETYISITOPA U CETH.
B ciydae BrICOKOTO cofiepKaHusi MOYJIIIHOHHBIX
TapMOHHK B TOKaX PEryJsTopa cieayeT U3MEHUTh
gacrory LLINM u/umu CKOppeKTUPOBATh 3HAYCHUE
WHIYKTUBHOCTH JPOCCETICH.

Uum

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WJIH BHITIOITHEHO MPEUMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "Xopomio" BeICTaBISETCS, €CIIA 3aJaHIe
B II€JIOM BBITOJIHEHO BEPHO, HO €CTh HEJ0UEThI, 3aMeUaHMsl, HE3HAUNTEJIbHbIE OLTHOKH.

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu evinonnenust 3nanus: O1eHKa "yI0BICTBOPUTEIILHO" BBICTABIISACTCS,
€CITH 3a/IaHUE BBITIOJHEHO HE B IMOJIHOM 00BEME MITH UMEIOTCS CYIIECTBEHHBIE OIIHOKH.

24




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Teopernyeckuii Bonpoc.

MeTopl CHHYCOUIATbHON M BEKTOPHOU MIUPOTHO-UMITYJIbCHOU Moay siiuu (LLHIVM) B
Tpex¢pazHOM MOCTOBOM IpeoOpazoBaTere.

2. [IpakTHyeckoe 3a1anue.

B nporpamme MatLab/Simulink BemmonHuTe MOIETUpOBaHUE TpeXPa3HOTO
YEeTBIPEXKBAIPAHTHOIO PETYISATOPA C PA3OMKHYTOM CUCTEMOM yNpaBJIeHHs HA OCHOBE
dg-xoopauHar.

HcxonaHbie JaHHBIE:

- aMIUTUTYZa TOKa, motpebisiemoro u3 cetu: I, = 100 A;

[
- pa3HOCTb (1)8.3 MEXIY HAIPSXKEHUEM U TOKOM CETHU: ¢ = Z,

- Hanpspkenue u yacrora cetu: U = 380 B, f=50 I'n.

Heo0xoaumo:

- OIICHUTh UHIYKTHBHOCTH APOCCEIICH M BXOJHOE HAMPSIKCHHE ITPeoOpa3oBarTeis, BHIOPATh
yactoty [1INM;

- BBIYHCIIUTH AKTUBHYIO H PEAKTUBHYIO COCTABJISIFOIINE TOKA, HCIIOJIB3Ys MIPSIMOE U 00paTHOE
peoOpa3oBaHus KOOPIMHAT;

- BBIYUCIIUTH HAIMPSDKEHHUE Ha Jipoccerisix (B dQ-KoopauHaTax ), HanpshKeHHe peodpa3oBaTelis
(B abC-koOpAMHATAX ) U TTOJYYUTH MOAYJIHPYIOIIUNA CUTHAT,

- IPOJIEMOHCTPUPOBATH OCIIUILIOTPAMMBI TIOJTyYEHHBIX CUTHAJIOB U TAPMOHHYECKUN COCTaB
TOKa.

IIpouenypa nposenenust

Jnis cnaun 3aueta HEOOXOJMMO AaTh OTBET Ha TEOPETHUECKUH BOMPOC U BBIOJHUTD MIPAKTUYECKOE
3aganue. Ha moarorosky naercs He MeHee 60 MuHyT. CTyJEHT JOJKEH M3JI0KUTh CBOM OTBET Ha
BONpoc Owmiera, MPOJEMOHCTPUPOBATH PE3YJIbTAT BBHIMOJIHEHUS MNPAKTUYECKOTO 3aJaHMs, J1aB
He00X0UMble KOMMEHTAapUH, TIOSCHEHUS U XapaKTEPUCTUKY MOIYYEHHBIX PE3yJIbTaTOB.

L. Ilepeuens Komnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOBEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: NJ{-4nk-1 [IpumeHseT coBpeMeHHbIE Cpe/ICTBAa MaTEMaTHYECKOT O
MOJIETTUPOBAHUS SJIEKTPUUECKHUX U DJIEKTPOHHBIX alllapaToB, a TAKKE CPEACTBA YIPABICHUS
KaueCTBOM Ha CTaJIuU MPOEKTUPOBAHUS, IPOU3BOJCTBA U IKCILITyaTalluH dJIEKTPUUECKUX U
AIIEKTPOHHBIX aIapaToB

Bonpocsl, 3aganus
1.YeTbIpexKBaipaHTHBIN PETYIATOP U AKTUBHBIN BBIIPSIMUTENb.
2 ITpuHIMn peanu3anuy aropuTMa CHHXPOHU3AIMHU C UCTIONIb30BaHueM (-KOOpAnHAaT.
3.KomrneHcarus HeakTUBHOW MOIIIHOCTH CETH MOCPEICTBOM MHOTO() YHKIIMOHAILHOTO
CHJIOBOTO 3JIEKTPOHHOTO PETyJIATOpA.
4.0600111eHHas CTPYKTYPHAsl CXeMa aJropuTMa yIpaBJIeHUs PeryisiTopoM KadecTBa
HIIEKTPOIHEPTHH.
5.ANTOpUTM BBIUNCIIEHMSI TOKA PETYJIATOPA Ka4eCTBA AJIEKTPOIHEPIMU HA OCHOBE CUHXPOHHBIX
KOOpJUHAT.
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6.ANTOpUTM BBIUNCIIEHHSI TOKA PETYJIATOPA Ka4eCTBA AIEKTPOIHEPI MU HA OCHOBE TEOPUU
MTHOBEHHOU MOIITHOCTH.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1. Kakune MOIIIHOCTH, paccMaTpUBaeMble NPH aHaIU3e Tpex(a3HbIX CHCTEM
3JIeKTPOCHADKEHU S, SIBJISIOTCH «HEAKTUBHBIMI)?

OTBeTHI:

1) peakTHBHasi MOITHOCTb OCHOBHOM rapMOHUKH;

2) peakTUBHAas1, MOIIIHOCTH UCKAKECHHUS M HECUMMETPHH;
3) moJiHast MOIIIHOCTh;

4) MOIITHOCTH UCKQKEHUS U HECUMMETPHUH.

BepHblii 0TBET: 2) peakTUBHAS, MOIIHOCTH UCKAKEHUS 1 HECUMMETPHUH
2.BpibepuTe COOTHOIIEHHE, COOTBETCTBYHOIIEEe ONpe/ae/ieHuI0 Ko puiueHTa MOITHOCTH
B CHCTEMAX JJIeKTPOCHADKEHUS ¢ HEJIMHEIHHBIMH MOTPeOUTEIIMHI
(P - akTHBHast MOIIHOCTD; Q - peaKTHBHAS MOIIHOCTH; D - MOIIHOCTDH HCKAMKEHHUSI;
S - mosTHast MOIIIHOCTH):

OTBETHI:
P P
Dx=% Jx=1 Yx=3% Hr==

BepHblii oTBeT: 4)
3.Kaky1o MUHMMAJIbHYIO YaCTOTY MOAYJISIMM 10/IZKeH HMeTh IIpeo0pa3oBaTteib B COCTaBe
AKTHMBHOI0 (pMJIbTPA, NOJAKJIIYEHHOI0 K ceTH ¢ yacToroii 50 I'u, koTropblii o0ecnieunBaeT
¢puabTpanuio 11-it rapmonuxku?
OTBeThI:
1) 0,05 xI'm;
2) 0,5 k['m;
3) 1 xl'm;
4) 5 xl'm.
Bepnpiii otBet: 2) 0,5 kI'11
4. 115 peanuzauuu GyHKIMH KOMIIEHCAIUM PEAKTHBHONH MOIIHOCTH NMOCPEICTBOM
CHJIOBOT0 3JIEKTPOHHOIO PEryJisiTopa ¢ ynpaBJjieHHeM Ha OCHOBe TeOpMH MTHOBEHHOI
MOIIHOCTH HEOOX0IMMO BHIYHCIATD:
OtBeTsI:
1) neNCTBUTENHHYIO COCTABIISIONTYI0O MTHOBEHHOW MOIITHOCTH;
2) MHUMYIO MTHOBEHHYIO MOIITHOCTb;
3) mepeMeHHYIO COCTABJISIONIYI0 MTHOBEHHOM MOIIIHOCTH;
4) NOCTOSIHHYIO COCTAaBJISIOIIYI0 MHUMOW MIHOBEHHOM MOIIHOCTH.
BepHblii 0TBET: 4) MIOCTOSHHYIO COCTaBIISIOLYI0 MHUMONH MITHOBEHHOW MOIIIHOCTH
5.C ne/1b10 CHHKeHHUsI TOKA HeliTPaIu NPH HeCUMMETPUYHOI Harpy3Ke nocpeacTBOM
CHJIOBOI'0 3JIEKTPOHHOIO Pery/siTopa Uil BbIYMCJIeHUS TOKOB 3aJaHUs MCI0JIb3yeTCs:
OtBeTsI:
1) abc/dg-npeobpazoBanwe a1 TPSIMOI OCIETIOBATEIBHOCTH;
2) abc/dg-npeoOpa3oBanue 11t 0OpaTHON MOCIEIOBATEIFHOCTH;
3) abc/dg-ipeobpaszoBanue ISt HYJIEBOW MOCIEI0BATEILHOCTH;
4) abc/dg-npeobpazoBanue Ha yacToTe 3-if TAPMOHUKHY.
Bepnpriii otBeT: 3) abe/dq-npeobpazoBanue ais HYJIEBOM MOCIIEI0BATEIbHOCTH
6.B uem 3ak/r04aeTcsi PyHKIUS NPONOPUHOHAIbHO-HHTETPAJTbHBIX Pery/siTOpoB B
aJIrOpuTMe YIpaBJeHUs CTATHYECKHM KOMIIEHCATOPOM PEAKTHBHOI MOIIHOCTH HA
OCHOBE€ CHHXPOHHBIX KOOpAUHAT?
OtBerTsI:
1) BeIYMCIIEHHE YIPABISIOUINX HAMPSHKEHUIH;
2) BbIUKCIIEHHE TOKA 3aJJaHMUS;
3) BIUMCIICHHE TPEOYeMOi peaKTUBHON MOIIIHOCTH;
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4) BRIYHCIICHUE OMIMOKH 110 TOKY KOMIIEHCATOPA.
Bepnsiit oTBeT: 1) BEIYHCIICHHE YIPABISIOMNX HAPSHDKCHUI

2. Komnerenuuss/Muaukarop: N/1-2nk-3 [lpumensier coBpeMeHHbI HA0Op HHCTPYMEHTOB
YIPAaBICHUS KA4ECTBOM JIEKTPUYECKUX U DJIEKTPOHHBIX allllapaToB, BKIKYas CTATUCTHYECKUE
METO/IbI

Bomnpocel, 3axanus

1.MeTobl CHHYCOMIAIBHOM U BEKTOPHOH IIUPOTHO-UMITYJILCHON MOAYJISALUHU B TpeX(hazHOM
MOCTOBOM IIpeoOpazoBarere.

2 Ilpeobpa3zoBanue Tpex(da3Hoil cCUCTEMBI B IBYX(a3HYIO ¢ HETIOABKHBIMHU OCSIMH O H 3.
3.IlpeoOpa3oBanue Tpex(pazHoil CUCTEMBI B ABYX(Pa3HYIO BPALIAIOILYIOCS CHHXPOHHYIO
cucremy dg-KoopaUHAT.

4 .IlpeoOpa3zoBaHre MrTHOBEHHOMN MOIIHOCTH TpeX(}a3HOM CHCTEMBbI B MOIITHOCTH IBYX(a3HOM
cuctemsl (Pg-Teopusi).

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUIM

1. XapakTepHbIM OT/IMYMEM IMPOTHO-UMIYJIbcHON Moayasiuuu (LLIUM) ot meTona
180-rpagycHoii KOMMYTAUMHU NPH YIIPABJICHUH TPeX(pa3HbIMU TPAH3UCTOPHBIMH
npeodpa3oBaTeIIMHU SIBJISIETCH:
OTtBeTsI:
1) BbICOKas yacTOTa KOMMYTAIUH MOJIYIPOBOAHUKOBBIX KIHOUEH;
2) BO3MOXHOCTb PETyJIMPOBAHUS BBIXOIHOI'O HANPSDKEHUS (TOKa);
3) dbopmupoBaHrEe CHHYCOMIAIBHOTO HAMPSKEHUS (TOKA);
4) nocTosIHHAs YaCTOTa KOMMYTAIMH [TOJYITPOBOIHUKOBBIX KIIFOUEH.
BepHblii oTBeT: 1) BbIcOKas 4aCTOTa KOMMYTAIIMK MTOJIYTIPOBOIHUKOBBIX KIIFOUEH
2. Koappunuent monyasinuu npu HIMM-ynpaBieHun onpeeisiercst Kak:
OTtBeThI:
1) OTHOLIEHNE aMITJIUTYIbl MOYJIMPYIOIIETO CUTHANIA K aMITJIUTY/I€ HECYILErO CUTHAIa;
2) OTHOLIEHHE aMIUIMTY/bl HECYIIIETO CUTHAJIa K aMIUIUTYE MOAYIMPYIOIIETO CUTHAJIA;
3) OTHOLIEHHE YaCTOThI HECYILIETO CUT'HAJIA K YACTOTEe MOAYJIUPYIOIIEro CUTHAIA;
4) OTHONICHUE YaCTOTHI MOAYJIUPYIOIIETO CUTHAJIA K YaCTOTE HECYIIEro CUTHAIA.
Bepubliil oTBeT: 1) OTHOLIEHHE aMILTUTYABI MOAYJIUPYIOIIETO CUTHAJIA K aMILTUTY/E
HECYILETO CUTHAJIA
3.YeMy paBHO OTHOLIEHHE AMILIMTY/bl OCHOBHOW rapMOHNKH (a3HOr0 HANPsKEHUs Ha
BbIX0/¢ Tpex()a3HOI0 MOCTOBOI'0 HHBEPTOPA K BXOJAHOMY HAIIPSI’KEHHIO NIPH BEKTOPHOM
UM ¢ exuHUYHBIM KO3 (pPUIMEeHTOM MOIYIAINU?
OTBeThI:
1) 0,5;
2) 1;
3) 1,15;
4) 0,58.
Bepusrit otBet: 3) 1,15
4. AMIIMTY/IHBI€ 3HAYEHHUsI CHHYCOMJAJILHBIX CHTHAJIOB B abC- U off-koopauHaTax GyayT
OIMHAKOBBIMH, €CJIM B (pOPMYJIaxX NPSAMOro npeodpa3oBaHus 3Ha4eHHne KOIPPUIUEHTA
pPaBHO:
OtBeThI:

)% 2% 3)1; 4) \E

BepHnbiii oTBeT: 4)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoJHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, 33/IaHHUE BHITIOJHEHO B TIOJTHOM 00BEME HIIH BHITIOTHEHO
MPEUMYIIECTBEHHO BEPHO, YETKO CPOPMYITHPOBAHBI OTBETHI HA IOMOJHUTEIbHBIE U YTOUHSIOIINE
BOITPOCHI.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbI BEPHO, 33/IaHKUE B 11EJIOM BBITIOJIHEHO BEPHO, HO €CTh
HEJ0YEeThl, 3aMeUaHusl, He3HAUUTEIbHbIEC OIINOKU.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Moporosoro”
ypOBHS. 3aJaHKE BHITIOJHEHO HE B TIOJTHOM 00BEME HIIM UMEIOTCS CYIIIECTBEHHBIE OLITHOKYU U
BBISIBJICHBI HEJIOCTATKH B TEOPETUUYECKOM TTOATOTOBKE.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.
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