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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CniocoGeH yyacTBOBaTh B INIAHUPOBAHUH, OpPTaHU3AIMK U BHITTOJTHEHUH MCCIICIOBAHUN 1
AHAJIM3UPOBATH MOJYYCHHBIC PE3YIbTaThI
NJ1-4 TIpumeHsieT coBpeMeHHbIE CPEICTBA MATEMATUYECKOTO MOECIUPOBAHUS
ANEKTPUUECKUX U 3JIEKTPOHHBIX alllapaToB, a TAKXKE CPEICTBA YIPABICHUS KaueCTBOM Ha
CTaIuY MPOEKTUPOBAHMUSI, TPOU3BOJICTBA U SKCILTyaTaAllUU JIEKTPUUECKUX U SJIEKTPOHHBIX
anmnaparoB

2. I[IK-3 Cniocoben y4yacTBOBaTh B HAYYHO-UCCIIE0BATENLCKON paboTe B 00IacTu
poeCCHOHAIBHON e TEIHHOCTH
NJI-2 ITpumMeHsieT coBpeMEeHHbII HAOOp HHCTPYMEHTOB YIIPaBJICHUs KaueCTBOM
AIIEKTPUYECKUX U AJIEKTPOHHBIX allllapaToB, BKIKOYAsi CTATUCTUUECKUE METOIbI

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®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(a3HOro 4YeThIpeXKBaIpaHTHOTO peryistopay» (KonTponbHas
paborta)
4. KP No5 «UccnenoBanue Tpexdaznoro aktuBHOro Beinpsmutens» (Kontponasnas pabora)
5. KP Ne6 «MopennpoBaHue CUI0BOTO 3JIEKTPOHHOTO YCTPONCTBA NOBBILIEHHS Ka4eCTBa
anektposHeprun» (KonrposiabsHas pabora)

®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 PE3YIbMAM 06 00YUEeHUA RO OUCUUNIUHE, COOMHECEHHBIX C UHOUKAMOopamu
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:

BBIITIOJIHATDE pacy€T U aHaJInu3
paboThI, UCCIIEIOBATh
XAPaAKTCPUCTHKU CHUIIOBBIX
AJIEKTPOHHBIX PETYISATOPOB
MOIITHOCTH ITOCPEJICTBOM
KOMIIBIOTEPHOTO
MOJICITUPOBAHUS

CO3J1aBaTh U OTJIAKUBAThH
KOMITBIOTCPHBIC MOACITIN
CHJIOBBIX AJICKTPOHHBIX
armnapaTos C




HUCIIOJIB30BaAHHNEM
IIporpamMmsbl J1J11

UMHUTALMOHHOTO
MOJICIIUPOBAHUS
I1K-3 N-2nk-3 [Tpumensier | 3HaTh: KP Nel «Ananu3 paboThl CXeM C CUIIOBBIMHU 3JIEKTPOHHBIMHU KITFOUAMI
COBPEMEHHBII Ha0Op | METObI UMITYJILCHOM (KonTponbsHas pabora)

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

MOJYJISIUMH, UCTIOJIB3YEMBIE
B CHJIOBBIX 3JIEKTPOHHBIX
YCTPOMCTBAX

CrocoObl aHaM3a
3JIEKTPUYECKUX MPOLECCOB B
Tpex(da3HbIX cucTeMax
YMers:

COCTABJISITh MAaTEMATUYECKHE
MOJIETIN CHUJIOBBIX
3JIEKTPOHHBIX aNlapaToB U
pear30BbIBATH METOBI
YIPABICHUS
npeoOpazoBaTeNbHBIMU
YCTPOMCTBAMU

MPUMEHSATh MAaTEMATHYECKOE
onucanue TpexQaszHbIX
BJIEKTPUYECKUX LIeNEeN ISt
aHaJM3a TOKOB, HAIIPSKEHU I
Y MOIIHOCTEH

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 Mpy BKIOYEHHOM COCTOSHUH.

2. Coctabte obmee auddepeHnnanTbHOe ypaBHEHHUE C
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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1. 3anummre nuddepeHuanbHble YpaBHEHUS IS IBYX
COCTOSIHUH KJIFOYa M HAHIUTE TOK M HATIPSDHKCHUS HA
AJIEMEHTAX CXEMBI IPH YCIIOBHH, YTO BBHIKITIOUECHHUE
KITF0Ya ITPOUCXOJIUT MOCIIE 3aBEPIICHUS TIEPEXOTHOTO
mporiecca Mpu BKIFOYEHHOM COCTOSTHHH.

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
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "Xopomio" BeICTaBISETCS, €CIIN 3aJaHIe
B II€JIOM BBITOJIHEHO BEPHO, HO €CTh HEJ0UEThI, 3aMeUaHMsl, HE3HAUNUTEJIbHbIE OLTHOKH.

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanusa: O1eHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM 3aJl1aHuE BBIIOJIHEHO HEBEPHO UJIU MPEUMYILIECTBEHHO HE BHITIOJIHEHO.

KM-2. KP Ne2 «McciienoBanue MeTo10B MOAYJISALMH B Peodpa3oBaTesisix
HaNPSAKESHUD

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBeneHHsi KOHTPOJIbHOr0 MeponpusaTHsa: Tpebyercss B TedeHHE OIHOW Mapbl
BBIMIOJIHUTh HAa KOMIIBIOTEPE 3aJaHUE IO MOJEIMPOBAHMIO JJI YKA3aHHOTO IIPENOAABATEIEM
BapHaHTa MCXOAHBIX JaHHBIX. [lo HCTeYeHMH OTBEIEHHOTO BPEMEHHM CTYJEHT I10Ka3bIBaeT
BBITTOJIHEHHBIE IYHKTHI 33JaHus, IpernoAaBareib (UKCUPYET O00bEeM BBINOJHEHUS paboOThl U
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COOTBETCTBUE TOJYYCHHBIX pE3yJIbTaTOB COJCPXKAHUIO 33JaHUs, WHPOPMHUPYET CTYyICHTa O
BO3MOXHBIX OIINMOKaX, YKa3bIBAaeT HA HEOUETHI U (popMysupyeT 3ameyanus. Ilocie 3Toro cryaeHT
B Ha3HAUYEHHBIA CPOK JOJKEH O(QOPMHUTHh M COaTh Ha NPOBEPKY OTYET, IMOJATOTOBJICHHBIA B
COOTBETCTBUM C 3a/JlaHMEM, 3aT€M B TE€UYCHME 3apaHee OIPEAEICHHOIO BPEMEHHM IIPENIONaBATENb
IIPOBEPSIET OTYET U BBICTABIIAET OLICHKY.

Kparkoe conepxanue 3a1aHus:
st Tpexda3Horo MOCTOBOr0 MHBEPTOpA C AKTUBHO-MHAYKTHBHOM HArpy3Ko# TpeOyeTcs
VICCJIEIOBATD U BBIIIOJHUTH CPABHUTEJIBHBIN aHAJIM3 METOJOB [IUPOTHO-UMITYJIbCHOU
MOIYJISIIHMH. J{71s1 5TOr0 HE0OXOIMMO BBIUYUCIIUTH MAPaMETPhl HATPy3KU
(compoTuBIIEHNE U UHAYKTUBHOCTh) U COOpaTh MOJIEb HHBEPTOPA B IPOrpaMme
MatLab/Simulink Ha ocHOBe mpeoOpa3oBartes ¢ HaeaTbHBIMU KIIOYaMH.
DopMyIUPOBKH Ka)KJIOTO IIYHKTa 3aJaHus IPUBEIEHBI B paszaeie “KoHTpoJbHbBIE BOIIPOCHI HA
ymenus”. [1o pe3ynabTaraM BBIIOTHEHHUS HEOOX0AUMO OPOPMHUTE OTYET B BHJIE TEKCTOBOT'O
JIOKYMEHTa, KOTOPBIH JOJKEH COlepKaTh yKa3aHHbIE IPa(UKK U pacyeThl C MOSICHEHUAMU U
KOMMEHTapUsAMH, a TAK)KE BBIBOJIbI (3aKJIFOUEHNS), COOTBETCTBYIOLME 3aAaHusIM. [Ipu
(GbopMyIHpOBaHUH BBIBOJIOB CJIEIYET OTBETUTH HA BOIIPOCHI, IIPE/ICTABIECHHBIE B pa3/ele
“KoHTpoJIbHbBIE BOIIPOCHI HA 3HAHUS .

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI MMITYJIbCHOM 1.KakoBbI XapakTepHbIe OTIIMYUS ITUPOTHO-UMITYJILCHON
MOAYJIALMUA,  UCHOJIb3yEMBIE B voaymsuuu (IINUM) ot metoaa 180-rpamycHoi
CHUJIOBBIX 3JIEKTPOHHBIX KOMMYTAIIUX TIPH YIIPABICHUH TpeXPazHbIMU
YCTpOMCTBAX npeoOpazoBaTessMu?

2.Kak onpeznensitorcst K03 GUIMEHTHI MOTYIISIANA TIPU
CUHYyCOUIaJIbHOM U BekTopHOU [TINM?

3.KaxoBbI 4acTOTHI BBICIINX (MOAYJISALIMOHHBIX )
rapMOHUK (ha3HOTO U JIMHEMHOTO HAIPSKECHUNA?
[Tosicanute Bnusaue yactoTs! LIIMM Ha rapmoHndeckuii
COCTaB HaIPSKEHUH.

4.Yemy paBHBI aMIUIUTYIbl OCHOBHBIX TaPMOHUK
(a3zHOro M JIMHEHHOTO HapsKeHUH pu Ko3ddunmente
Moy M =5 ?

5.00bscHUTE BIUsgHUE KO PUIIMEHTa MOAYIIALUN Ha
ypOBeHb rapMoHuueckux uckaxenuit (THD)
HanpsbkeHui, popMupyemsix HHBepTOpoM. CpaBHUTE
koa¢dunmentsl THD mpu LLIMM ¢ cooTBeTCTBYIOINUM
3HaueHueM npu 180-rpagycHOM ynpaBiIeHUU.
6.[losicHuTE paznuure aMIUIUTYT OCHOBHBIX FTApMOHUK
(a3HOTrO U JIMHEHHOTO HAPSKEHUH pU
CHUHYCOMJAJbHOW MOIYJISIIUAM 1O cpaBHeHUIO ¢ [ITMM ¢
nHXeKuuen 3-i rapmonuku U BektopHoi HIMM. Kak
OTJIMYAIOTCSI TAPMOHUYECKHE COCTaBbl HANIPSKEHU M ISt
3TUX METOJI0OB MOIYJISLUN?

7.HeMy paBHO OTHOIIEHUE aMIUIUTYIbl OCHOBHOM
rapMOHUKH (pa3HOTO HANPSHKEHUS Ha BBIXOJIE
Tpex(}a3HOro MOCTOBOTO MHBEPTOPA K BXOJTHOMY
HalpspKeHUIo 1pu BekTopHoi MM ¢ equHnYHBIM
kodppurmentom monysiiuu? [osicauTe oTiMyue 1o
CpaBHEHUIO ¢ cuHycouaanbHou M.

8.KakoBbI 1OCTOMHCTBA M HEJOCTATKU THCTEPE3UCHOTO
yTpaByieHUs (peJeifHON MOAYIISIIMHI) IO CPABHEHUIO C




meTonamu HHITNM?

9.ITosicHuTe BIUSHHUE MIMPHUHBI 30HBI CpadaThIBAaHUS
peneiHoro 3eMeHTa Ha KO3 PUITMEHT UCKAKCHUS
BBIXOJIHOT'O TOKA?

YMmeTs: COCTaBJISITh
MaTEeMaTUYeCKHE MOJIETU CUIIOBBIX
AIEKTPOHHBIX anmnapaToB u
pean30BbIBAThH METO/IbI
yIpaBiIeHUS
npeoOpa3oBaTeIbHBIMU
yCTpOMCTBaMU

1.hccaenyiiTe nHBepTOp ¢ cuHycouaaabHoi LIIUM
JJISL IBYX cXeM coequHeHusi Harpy3ku (''3Be3na' ¢
HelTpaJbIo 1 0e3):

- BxoaHoe Hanpsikenue Up. = 200 B;

- aMIUIATYJa TOKa Harpy3ku (mpu kodddurmente
monysiuu M = 1): I, = 10 A;

- HavasbHas (a3a Toka Harpys3ku (mpu M = 1): ¢ = % .

CoxpaHuTe rapMOHUYECKHI COCTaB TOKOB, (pa3HOro U
JUHEINHOT0 HANPSLKEHUH (pe3ysibTaT pas3sioKeHUs
curHazuos B psag @ypee — FFT) npu M = 1.
CHuMuTE ¥ TOCTpOiiTe rpaduku 3aBUCUMOCTEN
aMILTUTY/I OCHOBHBIX TAPMOHUK (Da3HOTO M JIMHEHHOTO
HanpsbKeHui, a Takxke ux THD ot koaddunrenrta
Moy LMY 1ipu usmeHenuu M ot 0 1o 5.
Coxpanute pesynbrat FFT-ananusa nuneiinoro u
(azHOTO HAMPSHKEHUH IS TPEX 3HAUEHUH KPAaTHOCTH
4acTOThI MOAYJISLIMHU (ClIeTyeT BEIOpaTh Omrkaiiime
JPYT K Ipyry 3HaueHus: KpaTHOCTH MeHble 100):
a)Kr =3n;0)K =3m ;B)Kr =1
(n — meuérHoE uncio; M, | — yérHble yncna).
2.UccnenyiiTe HHBEPTOP € yNpaBJjieHHeM MeTO0M
LHIUM c nn:keknuei 3-ii rapMOHUKU JJI51 CXeMBbI
CcOoeIMHEeHHUs] HArpy3KH ''3Be31a" ¢ HelTPaJIbIo
(4-nmpoBoanasn):
- BxoaHoe Hanpsikenue Up. = 600 B;
- aMIUTUTYJla TOKa Harpy3ku (mpu kodppuueHTe
monymsuun M = 1): I, = 40 A;
- HavaJIbHas (aza Toka Harpy3ku (mpu M = 1): ¢ = 1—7; .
Cdhopmupyiite MOIYIHPYIONIUE CUTHAIIBI B BUJI€ CYMMBI
OCHOBHOM FapMOHHMKHU Y TApMOHUKH ¢ yacTtoToi 150 I,
nox0epuTe aMIUIUTYAY 3-i rapMOHMKH [yl OJTyYEeHUs
CUTHAJIOB Tpaneneu1anbHoN (GOpPMBI.
Onpenenure MakCUMaIbHYIO aMIUIUTYAY OCHOBHOM
TapMOHHUKHU MOJYJUPYIOLIUX CUTHAJIOB U3 YCIOBUS
OTCYTCTBHSI IEPEMOTYJIALINNA, COXPAHUTE HECYIIMM
CUTHAJI, MOAYJIMPYIOIINE CUTHAIIBI U UX COCTABIISIOIINE.
CoxpaHuTe rapMOHUYECKH cocTaB (pa3HOTO U
JIMHEWHOT'O HAIIPSKEHUI, TOKOB HArpy3KH M HEUTpasu.
3.hccaenyiite uaBepTOp ¢ BekTopHOii LHITUM nns
cXeMbl CoeIMHEeHUs1 HATPY3KH ''3Be31a" 0e3 HellTpaaun
(3-mpoBoaHasn):
- BxoaHoe Hanpsbkerue Upe. = 500 B;
- aMIUIUTY/1a TOKa Harpy3Ku (Mpu KodppuIueHTe
monymsiuu M = 1): I, = 50 A;

s

- HavasbHas (a3a Toka Harpy3ku (mpu M = 1): ¢ = -

BrImonHATE MOIETTMPOBaHNE HHBEPTOPA, UCTIONIB3YS IS
ynpasiyieHus 610k “SVPWM Generator”, 3agas
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aMITUTYy B a3y 00001meHHoro BekTopa. CoxpaHuTe
rapMOHUYECKUN COCTaB (Pa3HOTO U JMHEHHOTO
HanpspDKeHUH pu ko3 dunmrente Moy M = 1.
Omnpenenure BenuunHy M, ipu KOTOpOii obecnieunBaeTcs
3aJjaHHas aMIUIUTY/1a TOKA.
BeinonHuTe MoAenupoBaHue Uil JBYX allfTOPUTMOB
NEPEKIII0YEHNUs (3a1a10TCs B TapaMeTpax 0yioka
ynpasieHus). CoxpaHuTe 1uarpaMMbl HMITYJIbCOB
yIpaBJICHHSL.
4 UccaenyiiTe HHBEPTOP € TUCTEPE3NCHBIM
ynpasJieHueM (peJieiiHoi Moy sinueit) AJ1s1 AByX
cXeM coeiMHeHHusI HArpy3kH (3- u 4-npoBOIHOI):
- BxogHoe Hanpspkenue Upe = 800 B;
- aMIUIUTY/1a TOKa Harpy3Ku (Mpu KodppumrenHTe
monymsitun M = 1): I, = 100 A;

Y

- HavasbHas (asa Toka Harpys3ku (mpu M = 1): ¢ = e

BrImosHUTE MOICIMPOBAHUE HHBEPTOPA, UCIIONIB3YS IS
(hopMUPOBaHMS UMITYJIBCOB YIIPABICHUS TPU
THUCTEPE3UCHBIX (PEJICHHBIX) DJIIEMEHTA, Ha BXOJT KOTOPBIX
MOCTYNAIOT CUTHAJBI OIIUOKHU (OTKJIOHEHUS) 110 TOKY
Kaxnoi (a3el. CoXpaHUTE OCIHIUIOIPAMMBI CUTHAJIOB
3a/laHusl ¥ TOKOB Harpy3Ku, UMITYJIbCHI YIIPaBICHUS U
JarpamMmbl HapsbKeHUH (1 oqHoM (hasbl),
TapMOHHYECKHI COCTAaB HAIMPSKEHUI U TOKOB.
[TocTpoiite FKCIIEPUMEHTATBLHBIC 3aBUCHMOCTH
kod(pdurnmenta THD u MakcMMaabHOTO OTKJIOHCHHS
TOKA OT IIMPUHBI 30HBI CPabATHIBAHHS PEIICHHOTO
JJIEMEHTA.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00b€ME WJIM BBIIIOJHEHO MTPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku ebinoaneHus snanus: OLeHKa "Xopouo" BbICTABIISAETCS, €CIU 3aaHNe
B L[€JIOM BBITNIOJIHEHO BEPHO, HO €CTh HEJIOUEThI, 3aMEUYaHMsI, HE3HAYUTEJIbHbIE OIIMOKH.

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CJIN 3aJIaHUE BBIITOJIHCHO HE B ITOJIHOM 00BhEME MJIH HMEIOTCSI CYIIECTBEHHBIC OIIHOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BHICTABIIICTCS,
€CJIM 3aJIaHuE BBIMOJIHEHO HEBEPHO WITU MPEUMYIIIECTBEHHO HE BHITIOIHEHO.

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

®opmbl peaausanun: KomnsroTepHoe 3a1aHne
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
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Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBedeHHsi KOHTPOJbHOI0o Mepomnpusitusi: TpeOyeTcss B TEUEHHE OJHON Maphbl
BBIIIOJIHUTh HAa KOMIIBIOTEPE 3aJlaHuE€ IO MOJEJIMPOBAHMIO JJI YKA3aHHOTO IIPENOAaBaTEIeEM
BapHaHTa MCXOAHBIX JaHHbIX. [lo HCTeYeHHMH OTBEIEHHOTr0 BPEMEHH CTYIEHT I10Ka3bIBaeT
BBINOJIHEHHBIE ITyHKTHI 3aJaHMs, TMpernojaBareib (UKCUPYET OObEM BBINOJIHEHUS paboOTHl U
COOTBETCTBUE IOJIYUCHHBIX pE3YyJIbTaTOB COACPKAHUIO 3aJaHus, HUHPOPMHUPYET CTyIEHTa O
BO3MOXHBIX OIINOKaX, YKa3bIBAaCT HA HEOUYETHl i PopMyIupyeT 3ameyanus. llocie 3Toro cryaeHT
B Ha3HAYEHHBIA CPOK JOJDKEH O(QOPMHUTH M ClaTh Ha IPOBEPKY OTYET, MOATOTOBJICHHBIA B
COOTBETCTBUM C 3a/IaHHEM, 3aT€M B TEUEHHME 3apaHee OIPEAEICHHOIO BPEMEHM IIPEIO/IaBaATEIb
MIPOBEPSIET OTUET U BHICTABISET OLICHKY.

Kparkoe cogepxanue 3agaHus:
s Tpexda3Hoii ceTr ¢ HeTMHEHHOM 1 HecOaTaHCHPOBAaHHOW HArpy3Kou Tpedyercs
BBIYHCIIUTh AKTUBHYIO U HEAKTUBHBIE COCTABIISAIOIINE TOKOB, UCIIOIb3YS:
1) npeoOpazoBanue KOOpAUHAT (IOCPEICTBOM CHHXPOHHBIX KOOpIUHAT (Q);
2) TeopHI0 MIHOBEHHOM MOITHOCTH (P(-TEOPHIO).
s storo B nporpamme MatLab/Simulink Heo6xoaumo cobpats Mmozens 3-(a3Hoii ceTu ¢
3a/IaHHOM Harpy3KOo#l B BUJIE TApAJLJIEIbHO BKIIOUEHHBIX MTOTpeOUTENeH TpexX BUIOB:
CUMMETPUYHBIN ¢ MTOTPeOJICHHEM PEAKTUBHOIN MOIIHOCTH; HETMHEHHBIN; HECUMMETPUYHBIH.
DOopMyIMPOBKHU KaKIOT0 IIyHKTA 3aJaHus IPUBEIEHBI B paszzaeiie “KoHTposbHBIE BOIIPOCH! Ha
ymenust”. [1o pe3ynbraraM BhIIOIHEHHS] HEOOXO0AUMO O(DOPMUTH OTUYET B BU/I€ TEKCTOBOTO
JIOKYMEHTA, KOTOPbIH JI0JKEH COJepKaTh YKa3aHHbIE I'paUKU C MOSICHEHUSMHU U
KOMMEHTapUSAMHU, a TAK)KE BBIBOJIBI (3aKJIFOUEHHS ), COOTBETCTBYIOIHE 3aAanusIM. [Ipu
(GopMyJIMPOBAHNUHU BBIBOJIOB CIIEIyET OTBETUTH HA BOIPOCHI, IPECTABICHHBIE B pa3jelie
“KoHTpoJibHBIE BOMPOCH! HA 3HAHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CIoCco0bI aHaym3a 1.YTto Takoe aKkTUBHAsI U PEAKTUBHAS COCTABJISIOIINE
ANEKTPUYECKUX  TPOIIECCOB B TOKa?
Tpex(das3HbIX cucTeMax 2.Kakue BbICIINE TAPMOHUKH TOKA SIBISIOTCS Haubosee

3HAYUMBIMHU B 3-(a3Hoi CeTH C BHIIPSIMUTEIHHOM
Harpy3Ko# B ciy4ae TpEeXIpOBOJAHOMN U
YETHIPEXITPOBOTHOM CXEMBI?

3.Kak Bbruucnsercst KoapUIMEHT TapMOHHUUYECKUX
uckaxenuit (THD)?

4.Kakue rapMOHUYECKHE COCTABIISAIOLINE TPUCYTCTBYIOT
B TOKE HeUTpamu?

5.00BscHHUTE CYTh METOJIa CHMMETPUYHBIX
cocraBistonux. Kak onpenensitorcs npsiMasi, oOpatHas u
HyJIeBast IOCIIe10BaTeIbHOCTH?

6.Kakyto mociaenoBaTebHOCTh MPEACTABISIOT COO0M
Tpexdaszuble TOku 3-i, 5-i, 7-i u 11-if rapMOHHK?

Kak moHO 3T0 onpenenuTs?

7.Ans gero ucnons3yercs abc/af-npeodpazoBanue?
KakoBa cBsi3b Mexy aff- u dg-koopauHatamu?

8.Kak ocymectsnsercst abc/dq-npeobpazoBanue —
nepexos oT 3-¢pa3Hoi CTaIMOHAPHOW CUCTEMBI
KOOpJMHAT K BPalIAIONICICs CUCTEME KOOpAUHAT?
[Toyemy dg-koOpaAMHATEI HA3BIBAKOTCSI CHHXPOHHBIMHU H
KaK OMpeIenTh Hampasienue oceit d u q?

9.Kakum 00pa3oM MOXKHO IPUMEHUTH
abc/dg-mpeodpa3oBanue ISl BRIYUCICHUS TOKOB

12




00paTHO# M HYJIEBOH MOCIEOBATEIIPHOCTEH, a TAKKE
JUTS OTIPEICIICHHS] TAPMOHUYECKUX COCTABIIAIOMINX?
10.B 4em 3akiroyaercsi TEOpUsi MTHOBEHHON MOIITHOCTH?
Kakue cocTaBisitomniye MOIHOCTH MOXHO BbIIEIHUTD,
KaKoOW OHM UMEIOT (PU3UIECKUN CMBICIT?

11.KakoB aaroput™ BbIYHUCIEHUS] HEAKTUBHOM
COCTaBJISIIONIEH TOKa C UCNOJIb30BaHUEM Pg-Teopun?

YMers: IIPUMEHSATH
MaTeMaTHYEeCKOe OIMCaHUe
Tpex(a3HbIX JTEKTPUUECKUX LIENEH
JUIS aHaJIM3a TOKOB, HAIIPSKEHUH U
MOILIHOCTEN

1.UccaenyiiTe BausinMe Pa3HbIX BUAOB HATPY30K
(BKJIIOYEHBI MAPAJJIeJIbHO) HA TOK, NOTPe0JIseMblil U3
ceTu:
RL — cumMMmeTpu4Has akTUBHO-UHAYKTUBHAs Harpyska
(R=20Om; L=10,7 mI'n),
Rectifier_3p — tpexda3Hblii MOCTOBOI HEyIpaBIIIeMbIii
BBINPSIMHUTEIb C EMKOCTHBIM (PHIIBTPOM
(1500 Mx® / 500 B; 5 Om);
R_unb — HecummeTpuYHas pe3uCTUBHAS HATPy3Ka
(Rg = R; =2 0m, Rg = ).
[Tapamerpsl cetu:
nanpspkenre U = 380 B; wacrora f = 50 I'w.
CoxpaHuTe OCIHIUIOTPaMMBI (pa3HBIX HANPSIKEHUH,
TOKOB CETH, TOKOB Ka)KJIOW HArPy3KU U TOKA HEUTpaIu
(mpencTaBbTE JBa EPHOIa U3MEHEHHUSI CUTHAJIOB).
CoxpanuTte pe3ynbTaT pa3iokeHus (pa3HbIX TOKOB U
TOKa HelTpanu B psa Pypbe (B Auana3oHe 4acToT J0
1000 I'n). Onpenenute HauboIee 3HAYMMbIE TAPMOHUKH
u cpasaure THD ToKOB.
2.BprunciuTe cocTaB/sIIOIINE MOTPEOJIAEMOr0 TOKA
nocpencTsoM g-KoOpaIuHAT:
RL — cuMMeTpu4Has akTUBHO-UHAYKTHBHAS Harpys3Kka
(R=20Owm; L=10,7 mI'n);

Rectifier_1p — tpu oqHO(a3HBIX MOCTOBBIX
HEYINPABISIEMBIX BBIIPSIMHUTENS C EMKOCTHBIM (DHITBTPOM
(1500 Mx® / 150 B; 5 Om);

RL_unb — HecbanancHpoBaHHAsS aKTHBHO-HHIyKTHBHAS
Harpy3ka (Z, = Z; = 0,5Zp):

R=20m,L=11wMIH (Z4 = Z¢);

R=40wm, L=22wmlH (Zp).
[Tapametpsl ceTu:
Hanpspkerne U = 380 B; wacrora f = 50 I'm.
C uCronp30BaHUEM CHHXPOHHBIX KoopauHaT (dq)
HE00XO0AMMO ONPEIETUTh COCTABIISIONINE TOKA —
BBIUUCIIUTH AKTHBHYIO COCTABIISIONIYIO H PEaKTHBHBIN
TOK OCHOBHOW 'apMOHUKH, BBICIINE TAPMOHUKH TOKA
Harpy3ku (HamboJiee 3HaYnMBbIe), TOKH O0OpaTHOU 1
HYJIEBOH TOCIIEI0BATEILHOCTEH.
Omnpenenute HanpaBieHus ocel d U ¢, MOCTPONTE
COOTBETCTBYIOIIYIO BEKTOPHYIO JUArpaMMy HalpsKEHUS
¥ OCHOBHOI TapMOHHKH TOKa CETH, 0003HAYNB aKTHBHYIO
U PEaKTUBHYIO COCTABIIAIONINE, OTMETHTE YTOJ MEXKIY
BEKTOpaMH U TIOSICHUTE €0 3HAUCHHE.
CoxpaHuTe OCIMIUIOTPAMMBI BHIUMCIIEHHBIX
COCTaBJISIOUINX TOKA (AKTUBHOM, peaKTUBHOM, TaPMOHUK,
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00paTHOI M HYJIEBOH MOCIEI0BATEIIPHOCTEH) COBMECTHO

¢ ux (Q-COCTaBJIAIONIUMH, a TaKXKe UX cymMmmy. CpaBHUTE

MIOJIYYEHHBIH Pe3yNIbTaT C U3MEPEHHBIM TOKOM CETH,

OOBSICHUTE pa3Inyue.

3.BbryncuTe cOCTABJISIIONINE MOTPEDJIsIEMOro TOKA

NOCPeICTBOM PU-TEOPHH:

RL — cumMMmeTpu4Has akTUBHO-UHAYKTUBHAs Harpyska
(R=20Om; L=10,7 mI'n),

Rectifier_1p — tpu oxHo}pa3HBEIX MOCTOBBIX
HEYIPABJISAEMBIX BBIIPSIMUTENS C EMKOCTHBIM (DHUIBTPOM
(1500 Mx® / 150 B; 5 Om);

R_unb — HecuMMeTpuUHas pe3UCTHUBHAS HATPYy3Ka

(R4 = R = 0,5Rg; Rg = 2 Om).
[Tapamerpsl cetu:
nanpspkenre U = 380 B; wacrora f = 50 I'm.
C uCrob30BaHUEM TEOPHH MIHOBEHHOM MOIIHOCTH (PQ)
pean3yiTe BBIYUCIICHNE aKTUBHOM U PEaKTUBHOM
COCTABIISFOLINX TOKA, OCHOBHOM TapMOHUKH U OOIIEH
HEAaKTUBHOM COCTABJISIFOLIEH TOKa.
CoxpaHuTe OCHUIUIOrPAMMBbI MTHOBEHHBIX MOILTHOCTEH U
BBIYHCIICHHBIX COCTABJISIIOIINX TOKA (B
abc-xoopaunaTax). CpaBHHTE pe3yibTaT CyMMHPOBAHUSI
AKTUBHOIM M HEaKTUBHOMN COCTABJISIFOIIMX C
OCLIMJUIOIPaMMOM U3MEPEHHOT'0 TOKA CETH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BHITIOITHEHO MPEUMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8vlnoaneHus 3uanus: OUeHKa "Xopomio" BeICTaBISETCS, €CIIN 3aJaHIe
B 1I€JIOM BBITTOJIHEHO BEPHO, HO €CTh HEJ0UEThI, 3aMeUaHMsl, HE3HAUNUTEJIbHbIE OLITHOKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTENBHO" BBICTABISETCS,
€CJIM 33/1aHUE BBITIOJIHEHO HE B IMIOJIHOM 00BbEME WIIM UMEIOTCS CYIIECTBEHHbBIE OIIMOKU.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "HeyI0BIeTBOPUTENLHO" BBHICTABIISETCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJTU TIPEUMYIIIECTBEHHO HE BHIMIOJTHEHO.

KM-4. KP Ne4 «HccienoBanue Tpex(pasHoro 4eTbipexKBaJPaHTHOIO PeryJjasiropa»

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: TpeOyercs B TeueHHe OAHOI maphbl

BBIIIOJIHUTh HAa KOMIIBIOTEPE 3a/laHuE 10 MOJEIMPOBAHMIO ISl YKa3aHHOIO IIpernojaBaTesieM

BapMaHTa MCXOAHBIX JaHHBIX. [lo MCTeUeHMM OTBEIEHHOIO BpPEMEHU CTYAEHT IOKa3bIBAET

BBIMIOJTHEHHBIE ITYHKTHI 3aJlaHusi, IpenojaBaTesb (UKCUPYET OO0BEM BBIIOJHEHUS paboOThl U
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COOTBETCTBUE TOJYYCHHBIX pE3yJIbTaTOB COJCPXKAHUIO 33JaHUs, WHPOPMHUPYET CTYyICHTa O
BO3MOXHBIX OIINOKaX, yKa3bIBAaeT HA HEOUETHI U (popMmynupyet 3amedanus. Ilocie aToro cryaeHt
B Ha3HAUYCHHBIH CPOK JOKEH O(GOPMUTH M CIaThb HA MPOBEPKY OTYET, IMOATOTOBICHHBIN B
COOTBETCTBUM C 3a/JlaHMEM, 3aT€M B TE€UYCHME 3apaHee OIPEAEICHHOIO BPEMEHHM IIPENIONaBATENb

MMPOBEPACT OTUCT U BBICTABIIACT OLICHKY.

Kparkoe conepxanue 3a1aHus:
Heo6xoa1Mo BBITIOTHUTE MOAETUPOBaHKE 3-(ha3HOTO YETHIPEXKBAJIPAHTHOTO PETYIISTOPA,
peaIn30BaB CUCTEMY YIPABJIECHUS C 0OPATHOM CBA3BIO 110 TOKY CETH. Y IPaBJIAIOLINI CUTHA
BBIUNCIISIETCS] TIOCPECTBOM MHTEIPaIbHOTO WM MIPONIOPLHOHAIbHO-UHTErpaabHoro (ITH)
peryisiropa o KaxIou cocTaBIsFOLIeH Toka B 0(-KOOpJHHATAX.

DopMyIUPOBKH KaXKJI0T0 IIYHKTA 3aJjaHusl IPUBEEHBI B pa3zeie “KoHTpoIbHbIE BOIIPOCHI HA
ymeHnus”. [1o pe3ynabTataM BBIIIOJHEHHUS HEOOXO0AUMO OPOPMHUTE OTYET B BHJIE TEKCTOBOI'O
JOKYMEHTa, KOTOPBIN JOJDKEH COlepKaTh YKa3aHHbIE Tpa(UKH ¢ OSCHEHUSAMHU U
KOMMEHTapHUsMH, a TAK)Ke BbIBOABI (3aKJIFOYEHHUS), COOTBETCTBYIOIINE 3aAaHuAM. [Ipu
(opMyIMpPOBAHNUHU BBIBOJIOB CJIEYET OTBETUThH Ha BOIIPOCHI, IPEACTABICHHBIE B pa3jieiie

“KoHTpoJibHBIE BOMPOCH! HA 3HAHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:
GYHKIMOHUPOBAHUS,
BbIOOpPa  OCHOBHBIX
YETBIPEXKBaIPAHTHbBIX
PErynsaTopoB u
BBIIIPSMUTENEH

IMPHUHIHIIBI
pacuera W
JJIEMEHTOB

AKTHUBHBIX

1.IIpuBeaute GopMyIty JUIsl OLICHKH MUHUMAJIBHOTO H
MaKCHMaJIbHOTO 3HaU€HUSI UHAYKTUBHOCTH JIpocceien
perynsTopa. Kak HHAYKTUBHOCTb BIUSET HA YPOBEHb
HCKa)KEHUS TOKA U JMAIMa30H PeryaIupoBaHus
MoIIHOoCTH?

2.3anumute GOpMYIIbI Il BHIYUCICHHS COCTABIISIONINX
TOKa B CHHXPOHHBIX KOOpAMHATAX (IPsIMOT0O
npeoOpa3oBaHusl) U sl ONpeeNeHHs TpeXPa3zHbIX
CHTHAJIOB 110 U3BECTHBIM d,J-COCTaBISIFOLIMM (0OPaTHOTO
npeoOpazoBaHus).

3.Kak onpenenuTs CBs3b aKTUBHOM U PEAKTUBHOU
COCTaBJISIIOLINX TOKA CETH C €r0 3HAYCHUSIMU
(kommoHeHTamMu) B dQ-KoopauHaTax?

4.Kax BbIYHCISIOTCS CUTHAJIBI 3aJaHUS HAPSKEHUS Ha
JpOCCeNsX M Ha BBIXOJIe TpeoOpa3oBares,
oOecnieunBaromye Tpedyemble peKuMbl pabOThI
perynsTopa ¢ ynpasieHueM 6e3 o0paTHoil cBa3u?
5.Kakue mapameTpsl pabOThI Y€THIPEXKBAPAHTHOTO
PEryJATOpa BAUAIOT HA aMIUIUTYly MOAYIHPYIOIINX
CUTHaJIOB npu peanuzanuu [1INM?

6.0T yero 3aBUCHUT (IT0OYEMY BO3HUKAET) OTKJIOHEHHE
aMIUIUTYIbI U (pa3bl TOKA OT TpeOyeMbIX 3HaUEHUH Npu
peanu3aiy CUCTEMBI yIipaBiieHus 0e3 o0paTHOM CBSA3U
10 TOKY?

7.B 4yem 3akiodaercst pyHKUIUS TPONOPLUUOHATBHO-
unterpanbubix (I[IH) perynsaropos npu peanusanuu
JITOpUTMa YIPABJIEHUS TOKOM Ha OCHOBE CUHXPOHHBIX
KOOpJUHAT?

8.Kak BiusroT napamerpsl HacTpoiiku [IM-perynstopos
(k03 PpUIIHEHTHI HHTETPATIBHOTO U IPONOPIUOHATILHOTO
3BEHBEB) Ha XapakTep MEePEXOAHOI0 IpoLecca
M3MEHEHHUs ToKa?

YMeTh: BBITIOJIHATH

pacdet u

1.011pezle.1mTe ANaANna3oH UBMCHCHUA MHIYKTUBHOCTH
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aHanu3  paboOThI, HCCIEA0BaTh

XapaKTEePUCTUKU CUJIOBBIX
3JIEKTPOHHBIX PeryisTopoB
MOILHOCTH IIOCPEACTBOM

KOMIIBIOTCPHOI'O MOACIIMPOBAHUA

JApoccesieil peryJasropa.

Wcxonurie nanHule:

- BXoHoe Hanpsbkenue Upe. = 760 B;

- aMIUIUTYJa TOKa CeTH (I10TpedIIsieMoro
perynaropom) I, = 120 A;

- yroa ciBura (pa3HocTh (haz) MEeKAY HaNpsDKEHUEM U

4
TOKOM CETHU: ¢ = g ;

- Hanpspkenue U yactota cetr: U = 380 B, f =50 I'iy;
- Tpebyembiii Ko duimenT nckaxenus toka THD = 5%);
- makcuMaibHas yactora [IHUM: 5 xI'w.
2.BplunciiuTe akTHBHYIO M PeaKTHBHYIO
COCTABJISIONIHE TOKA MocpencTBoM d(-KoopauHAT
(ucnoab3yst GopmyJibl AJIS PSIMOT0 U 0OPATHOTO
npeoopa3oBaHus KOOPAUHAT).

Hcxonusie qanHble:

- aMIUIATYZa TOKa ceTH (MoTpedisieMoro
perynsitopom) I, = 60 A;

- yron ciBura (pa3HoCTh (ha3) MEKAY HANPsHDKEHUEM U

T
TOKOM CETH: ¢ = ——.

Omnpenenute HanpasiaeHus oced d U (, OCTPOUTE
BEKTOPHYIO JMarpaMmy HalpspKEHUS U TOKa CETH,
0003HAYNB aKTUBHYIO, PEaKTUBHYIO, (0-COCTABIISFOIINE
TOKA, OTMETHTE YTOJI MEXAY BEKTOPaMHU.

CoxpaHuTe OCIMILIOrpaMMbl HampshKEHUS (a3bl 4,
COCTABIISIFOLINX TOKA JJIst pa3bl A U UX CYyMMY, a TaK:Ke
dg-cocrapnstorue Toka. CpaBHUTE MOTYyYSHHBIN
pe3yJbTaT C 33JaHHBIM TOKOM CETH.

3.Co3naiiTe Mo/1eJIb PeryJsiTopa ¢ pa3oMKHYTOI
CHCTEMOM ynpaBJIeHUS.

HcxonHele naHHble:

- BXogHoe Hanpsbkenue Upe = 820 B;

- aMIUTUTYJa TOKa CETH (MOTPedIIeMoro
perynaropom) I, = 50 A;

- yrou casura (pasHocTh (ha3) Mexay HanpsyKeHUEM U
TOKOM CETHU: (p = 2?71 .

JU1g onpeneseHHOro 3Ha4eHNsl HHIYKTUBHOCTH
HE00XO0IMMO BBIYMCIUTH CUTHAI 3a/IaHus 110
HAMpsHKEHHIO Ha Jipoccelisix (B dJ-KOOpAnHATAX ), a 3aTeM
MOJIYYHUTh COOTBETCTBYIOIIMNA CUTHAJ 33JaHUSI 110
HaIpsDKEHHIO IpeoOpa3oBaTens (B abC-koopuHaTax) U
BBIYHUCIIUTH COOTBETCTBYIOLINI MOIYIUPYIOIIMMA CUTHAIT
st HIMM. B ciydae nepeMoaymisiiuu U3MEHUTE
WHIYKTUBHOCTH JAPOCCEIICH.

CoxpaHuTe rapMOHUYECKHUI COCTaB TOKA U HAIIPSKEHUS
npeoOpa3oBaress, OCIMIIIIOrPAMMBI HAPSKEHUH 1
TOKOB CeTH, 0Q-COCTaBJISFOIME HANPSDKEHUS 3a1aHHS Ha
Jpoccensix, HanpshkeHue npeodpazopatens (s (asbr 4)
U €r0 OCHOBHYIO TapMOHUKY, BBIJIEJINB €€ U3
HMMITYJILCHOTO CUTHAaJIa (TIpeJCTaBbTe HE Oojiee IBYX
NIEPHOJI0B U3MEHEHMSI CUTHAIIOB). Ompenenure
OTKJIOHEHHE aMIUTUTYAbI U (a3bl TOKa OT TpeOyeMbIX
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3HA4YCHMI.

4. BpInoJTHUTE MO/IeJINPOBAHNE PETryJIATOPA ¢

3aMKHYTOM CHCTEeMO# ynpaBJieHUs.

Hcxonuble naHHbIE:

- BxogHoe Hanpspkenue Up = 800 B;

- aMIUIUTYJ1a TOKa CeTH (MOTpeOIsieMoro

perynsitopoMm) I, = 90 A;

- yroa ciBura (pa3HocTh (haz) MEeKAY HaNpsDKEHUEM U
s

TOKOM CETHU: ¢ = —? .

Peanusylite BEIYMCIICHNE YIIPABIIAIOIINUX CUTHAJIOB
nocpenctsoM [1M-perynsaropa, nogaB Ha €ro BXoj
CUTHAJI OUIMOKH (OTKJIIOHEHUS) 110 TOKY B
dg-koopaunarax. Hacrpoiite [TU-perynstop (mogbepute
KO3 (PHUIHMEHTH HHTEIPAIILHOTO U MPOTIOPIHOHATBHOTO
3BEHBEB) TaK, YTOOBI BPEMSI PEryJIUPOBAHUS COCTABIISIO
npumepHo 0,1 c., Ipu 3TOM XapakTep NEPEX0HOTO
rpolecca 10JKeH ObITh OJIM30K K allepUOAUYECKOMY.
CoxpaHuTe OCIMIIIIOTPAMMbI BXOJHBIX U BBIXOHBIX
curHanos [I1-perymnsaropa, TOKOB U HaIIPSIKEHUN CETH.
[IpoBeppTe TOYHOCTH GOPMUPYEMOTO TOKA (AMIUIUTYLY U
¢azy). Haiigute MakcuManbHBIM TOK, KOTOPBIH MOXHO
chopmupoBats nocpeacrsom LIINUM (6e3
MepeMOAYJISINH) TIPH 33/IaHHBIX MTapaMeTpax
perynsTopa.

Onucanne MKAJbI OIIEHUBAHUS

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

Ouenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8vlnoaneHus 3nanus: OUeHKa "Xopomnio" BeICTaBISETCS, €CIIU 3aJaHIe
B II€JIOM BBITTOJIHEHO BEPHO, HO €CTh HEJ0UEThI, 3aMeUaHMsl, HE3HAUNTEJIbHbIE OLITHOKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CJIM 33/1aHUE BBITIOJIHEHO HE B IMIOJIHOM 00BbEME MIIM UMEIOTCS CYIIECTBEHHBIE OIIMOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHKa "HeyI0BICTBOPUTENBHO" BHICTABISIETCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJTU TIPEUMYIIIECTBEHHO HE BHIMIOJTHEHO.

KM-5. KP NeS «MccaenoBanmne TpexazHOro aKTUHBHOI'O BBINIPSIMUTEJISD)

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposabHoro meponpusitust B BPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro meponpusitusi: TpeOyercs B TeueHHe OAHOI maphbl
BBIIIOJIHUTh HAa KOMIIBIOTEPE 3a/laHuE 10 MOJEIMPOBAHMIO ISl YKa3aHHOIO IIpernojaBaTesieM
BapMaHTa MCXOAHBIX JAaHHBIX. [lo HCTeueHMM OTBEIEHHOIO BPEMEHM CTYJIEHT I10Ka3bIBAaeT

17




BBITIOJIHEHHBIE IYHKTHI 3aJaHMs, IPErnoAaBaresb (UKCHUPYET OOBEM BBINOJIHEHUS paboThl U
COOTBETCTBUE IOJIYUEHHBIX pE3YyJIbTaTOB COACPKAHUIO 3aJaHus, HUHPOPMHUPYET CTyIEHTa O
BO3MOXHBIX OIINOKaX, YKa3bIBACT HA HEOUETHl i PopMyNIupyeT 3ameyanus. llocie 3Toro cryaeHT
B HAa3HAYEHHBIA CPOK JOJDKEH O(POPMUTH M ClaTh HA MIPOBEPKY OTYET, MOATOTOBJICHHBIN B
COOTBETCTBUM C 3a/IaHHEM, 3aT€M B TEUEHHME 3apaHee OIPEAEICHHOIO BPEMEHM IPEIO/aBaATEIb

IMPOBEPACT OTUCT U BBICTABIIACT OLICHKY.

Kparkoe cogepxxanue 3agaHus:
Heo6x011Mo BBINOIHUTE MOAEINPOBAaHUE 3-(ha3HOr0 aKTUBHOIO BBIIPSIMUTEINS, PEATU30BaB
CHCTEMY YIIpaBJICHUS ¢ 00PaTHOM CBA3BIO 110 HANIPSHKEHUIO HA HArpy3Ke.

DOopMyIUPOBKH Ka)KJIOTO IIYHKTa 3aJaHus IPUBEIEHBI B paszacie “KoHTpoJbHbBIE BOIIPOCHI HA
ymenus”. [1o pe3ynabTaraM BBIIOTHEHHUS HEOOX0AUMO OPOPMHUTE OTYET B BHJIE TEKCTOBOT'O
JIOKYMEHTa, KOTOPBIH JOJKEH COJlepKaTh yKa3aHHbIE IPa(UKH C TOACHEHUAMH U
KOMMEHTapUSAMH, a TAK)KE BBIBOJIbI (3aKJIFOUEHNS), COOTBETCTBYIOLME 3aanusM. [Ipu
(GbopMyIHpPOBaHUU BBIBOJIOB CJIEIyET OTBETUTh HA BOIIPOCHI, IIPE/ICTABIECHHBIE B pa3/elie

“KoHTpoJIbHbBIE BOIIPOCHI HA 3HAHUS .

KoHTpoJibHBbIE BOIPOCHI/3a/1aHUA:

3HAaTh:
(yHKIIMOHUPOBAHUSI,
BbIOOpPa  OCHOBHBIX

TIPUHITUIIBI
pacuera
JJIEMEHTOB

YCTBIPCXKBAAPAHTHBIX

pETYJISITOPOB u
BBIIPSIMUTEIIECHU

AKTHUBHBIX

1.ITpusenute dhopmMyiy s ONpeneTeHHs TOKa,
noTpe0IsieMoro Tpex(a3HbIM aKTUBHBIM BBIITPSIMUTEIIEM
C U3BECTHBIMHU ITapaMeTPaMH Harpy3KH.

2.J10 xaKoro 3HAYEeHUS HAIPSKEHUS 3apSIUTCS
KOH/ICHCATOP, BKIFOUEHHBII Ha CTOPOHE IMTOCTOSTHHOTO
ToKa TpexdazHoro npeodpazoBartes, paboTaroIIEero B
PEeKUME HEYIPABIIIEMOTO BBIIPSIMHUTES?

3.Kakue 3naueHus aMIIUTYABI ¥ Pa3bl JOIKHO UMETh
HanpsDKeHHE TpeoOpa3oBaTens (OTHOCHUTEIHHO
HaMpPsHKEHUS CETH ), YTOOBI 00ECIIEUUTh ero paboTy B
BBIIPSIMUTEILHOM PEXUME C KO3PPUIIUEHTOM
MOIITHOCTH OJIM3KUM K €JMHULE?

4.KakuM 00pa3oM B cUCTEME yIPaBJICHUsI aKTUBHOTO
BBINPSAMUTENS POPMUPYETCS (J-COCTABIISIONIAs CUTHAIA
3aJjaHus HaTpsDKeHUs Ha qpoccersix? Tloyemy nMeHHO
3TY COCTaBIISAIOLIYIO TpeOyeTcs KOHTPOIUPOBATh?

5.B xakoM ciydae He0OXO0UMO peryaupoBaTh o0e
COCTABJISIOLIME HANIPSHKEHUS Ha JIPOCCENAX MpU
MOCTPOSHHH AITOPUTMa YIIPABICHHUS HA OCHOBE
dg-koopauHat?

6.ITosicHUTe MPUHIIMT BBIYHCIICHUS CUTHAJIA 33/1aHUS
TOKa aKTUBHOTO BBHINPSAMUTENS C THCTEPE3UCHBIM
yIIpaBICHUEM.

YMeTh:  BBINOIHATH
aHaiu3  paboThl,
XapaKTepUCTUKU
AIIEKTPOHHBIX
MOIIHOCTH

pacuer U
WCCIIE/IOBATh

CHJIOBBIX
PETyIsITOPOB
MOCPEJICTBOM

KOMITBIOTCPHOT'O MOACIIMPOBAHUA

1.0uenure (paccuuTaiiTe) HHIYKTUBHOCTH JApocceliei
AKTHMBHOI0 BbINIPSIMUTEJIS.

HcxonHele naHHbIE:

- MapaMeTphl Harpy3KH (BBIXOAHOE HaNpsHKEHUE U
conportusnenue): Up. = 725 B, Ry = 29 Owm;

- @MKOCTb (PMIIBTPYIOIIETO KOHAEHCATOPa (BKIIOUEH
napasmiensHo Harpyske) C = 7,5 Mm@;

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

- TpeOyembiil KoaddumeHT uckaxkenus Toka THD = 5%);
- MakcuMainbHasg yacrora HIMM: 5 xI'm.

2.BbInotHUTE MO/IEJINPOBAHUE MPOIECCa HAYATbHOTO
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3apsiia BHIXOAHOI'0 KOHJAEHCATOPA.

Wcxonurie nanHule:

- IapaMeTpbl Harpy3KH (BBIXOIHOE HANpPSKEHUE U
conpotusinenue): Up. = 700 B, Ry = 10 Owm;

- €MKOCTb (PMIIBTPYIOLIEr0 KOH/IEHCATOpa (BKJIIOUEH
napauiensHo Harpyske) C = 7 m®D.

Ha nepBoM 3Tane HeoOX0JMMO peajln30BaTh PEKUM
HEYIIPaBJISIEMOTO BBIIPSIMUTENS IPU OTCYTCTBUU
Harpy3kH, a 3aT€M OCYILECTBUTh PEryJIMPOBaHUE
BBIXOJHOI'O HAIIPSDKEHUS (TIPU XOJIOCTOM XOJI€) 3 CUET
00paTHOM CBSI3U MO HANPSHKEHUIO, T.€. BBIUUCINUTh
CUTHAJ 33J1aHMsI HAIIPSDKEHUS Ha IPOCCENIAX
MIOCPEJICTBOM IPONOPLUOHATIBHO-UHTErpasibHOoro (I11)
3aKOHA PETyJIUPOBaHUs (ONPEAEIUTD €r0 AMILTUTYY U
¢a3y, a TakKe (J-COCTABIISAIOLIYIO0 CUTHAJIa B CHHXPOHHBIX
KOOpJUHATax).

CoxpaHuTe OCHMIIIIOTPAMMBI BXOJHBIX M BBIXOJHBIX
curasioB [IM-perynsaropa, TOKOB U HallpsKEHUM CETH, a
TaK)Ke HaIPsHKEHUS Ha KOHJEHCATope, TOKa
KOH/JIEHCATOPA U €ro MOCTOSSHHON COCTABIIIOLICH.
Omnpenenure caBUT Pa3 MEXKTY TOKOM U HANPSDKEHUEM
CETH.

3.BbIno/IHUTE MO/1eINPOBAHHE AKTHUBHOIO
BBINIPSIMUTEJIS B HOMHHAJILHOM peKnMe padoThl.
Hcxonuele nanHsle:

- MapaMeTphl Harpy3KH (BBIXOJHOE HAIPSKEHUE U
conpotusinenue): Up. = 630 B, Ry = 14 Ow;

- éMKOCTb (pmiIbTpyrouiero konaencaropa C = 7 m®.
Heo6xoa1Mo ycTaHOBUTH HaualbHOE 3HAYCHHE
HanpspKEHUs Ha KOHJIEHcaTope (MaKCHMaIbHOE) U
pean30BaTh PETyJINPOBAHUE HAIPSKEHUS HA HArpy3Ke,
oTpeOIIseMble BBITPSIMUTENIEM TOKH JIOJIKHBI COBIA/IaTh
1o (haze ¢ HaIPsHKEHUSIMU CETH, BPEMS PeryJIMpOBaHUS
JOJKHO COCTaBIAThH mpuMepHo 0,2 c., mpHu 3TOM
XapakTep NepexoaHOro Mpolecca J0JKeH ObITh OJIM30K K
anepruoNYECcKOMY.

CoxpaHuTe OCIMIIIIOTPAMMBI BXOJHBIX M BBIXOAHBIX
curHasioB [IM-perynsatopoB B KaHajax peryjaupoBaHus
d- ¥ g-cOCTaBIISAIOIICH HATPSKEHHS, TOKOB U
HaIpsDKEHUN CeTH, a TaKKe HalpsHKeHUsI Ha
KOHJIEHCATOPE, TOKa KOHJIEHCATOpa U €ro NOCTOSTHHOM
cocrapistonieil. Onpenenute caBUT pa3 MEXKITY TOKOM U
HaIpPSHDKEHUEM CETH.

CoxpanuTe HanpspKeHHe peodpasoparens (s a3l 4)
U €70 OCHOBHYIO FTapMOHUKY (BBIAECINUTD U3 UMITYJILCHOTO
curtHana). CoxpaHuTe rapMOHUYECKHI COCTaB TOKA.
4.UccaenyiiTe akTUBHBII BBINPSAMUTEJIb €
TUCTEePe3UCHbIM yIIpaBJIeHHeM.

HcxonHele naHHbIE:

- MapaMeTphl Harpy3KH (BBIXOAHOE HaNpsKEHUE U
conpotusinenue): Up. = 680 B, Ry = 34 Ow;

- éMKOCTb (pmiIbTpytoniero kouaeHcaropa C = 9 m®;
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- Tpebyembiii kKo duimeHnT uckaxxenus Toka THD = 5%.
Brluncnure aMIuIMTyly aKkTUBHOM COCTaBIIAIOLICH TOKa
3amanus nocpeactsoM [IH-perynsaropa no OTKIOHEHUIO
HaIpsDKEHUs Ha Harpyske. HacTpoiite peseiHsii
9JIEMEHT, oOecrneyuB 3aganHoe 3Hayenne THD.
CoxpaHuTe OCMIIIIOTPAaMMbI TOKOB 33JIaHUS, TOKOB U
HaIPsSHKEHUIN CETH, a TAKKE TAPMOHUYECKUN COCTaB TOKA.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO.

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OLUeHKa "Xopouo" BbICTaBIsAETCs, €CIIH 3aJaH1e
B 11€JI0M BBITIOJTHEHO BEPHO, HO €CTh HEJOYETHI, 3aMEUaHUsl, HE3HAUUTEIIbHBIC OIIUOKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIAETCA,
€CJIN 3aJIaHUE BBIITOJIHCHO HE B MTOJIHOM 00hEME MJIM HMEIOTCS CYIIECTBEHHBIC OIIUOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BBICTABIISCTCS,
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM IMPSUMYIIECTBEHHO HE BBIIIOJIHEHO.

KM-6. KP Ne6 «MoaenupoBaHue CHJI0BOI0 3JIEKTPOHHOI'0 YCTPOMCTBA NMOBbIIICHUSA
KAa4yecTBa JIEeKTPOIHEPIUID)

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa mpoBeaeHusi KOHTPOJIbHOro Meponpusitusi: TpeOyercs B TeueHHe OAHOI mapsl
BBIMIOJIHUTh Ha KOMIIBIOTEPE 3a/laHue IO MOJEIHMPOBAHMUIO JJIsi YKA3aHHOTO IIPErojaaBaTeeM
BapMaHTa MCXOAHBIX JAAaHHBIX. [l0 HCTeueHMM OTBEIEHHOIO BPEMEHM CTYIEHT I10Ka3bIBAacT
BBIMIOJTHEHHBIE ITYHKTHI 3a/laHusi, IpenojaBaresib (UKCHUPYET OOBEM BBIIOJHEHUS pabdOTHl U
COOTBETCTBUE IIOJYYEHHBIX pE3yJIbTaTOB COJCPXKAHMUIO 33JaHUs, HHPOPMHUPYET CTYyIEHTa O
BO3MOYKHBIX OITMOKAX, YKa3bIBaeT Ha HEOUETHI U (hopMmynupyeT 3amedanus. [locie 3Toro cTyneHt
B Ha3HAUEHHBIH CPOK JOJKEH O(GOPMUTH M cJaTh Ha IPOBEPKY OTYET, IMOATOTOBICHHBIH B
COOTBETCTBUM C 3a/IaHHEM, 3aT€M B TEUEHHE 3apaHee OIpPEAEICHHOTO0 BPEMEHM IPEero/aBaTeib
IIPOBEPSIET OTYET U BHICTABIISAET OLEHKY.

Kparkoe cogep:kanue 3aaHuA:
TpeGyercst cobpats B mporpamme MatLab/Simulink u otnaauts Moieas CHIIOBOTO
AJIIEKTPOHHOTO YCTPOHCTBA Ha 0aze 3-(ha3HOro MOCTOBOTO MPeoOpa3oBaTesss HAPSHKEHUS,
KOTOPOE MOCPEJICTBOM KOMIIEHCAIIMM HEAKTUBHON MOIITHOCTH, TOTPeOIsIeMOl HAarpy3KOii,
oOecrieurBaeT MOBBIMICHUE KOI(DPHUIIMEHTa MOIITHOCTH CETH. PEerysaTop BHIMOIHIET HECKOIBKO
(GYHKIIMI MOBBIIIEHUS Ka4eCTBa AJIEKTPOIHEPTHH (YKA3aHbI B UCXOHBIX TAaHHBIX ):
KOMIICHCAIINIO PeaKTUBHON MOITHOCTH, CHMMETPHUPOBAHUE TOKOB, aKTUBHYIO (DHITBTPAITUIO
HauboJsee 3HAaUMMBIX TapMOHUK. CHCTeMa yrpaBiIeHHs YCTPOHCTBA 00ecTieunBaeT
pETyIpOBaHNE MOIITHOCTH 33 CYET OOPATHOH CBSI3H 10 TOKY.
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DopMyIUPOBKH Ka)KJI0T0 ITYHKTA 3aJjaHKsl IPUBEEHBI B pa3zeie “KoHTpobHbIE BOIIPOCHI HA
ymeHus”. [1o pe3ynbTaraM BBIOJHEHHUS HEOOXO0AUMO OPOPMHUTE OTYET B BHJIE TEKCTOBOI'O
JOKYMEHTa, KOTOPBIN JOJDKEH COJIepKaTh yKa3aHHbIE IpauKy ¢ TOSCHEHUSIMU U
KOMMEHTapUsMH, a TAK)KE BbIBOJBI (3aKIIIOYEHHUs), COOTBETCTBYIOIIME 3a1aHusM. [Ipu
(bopMyIHpPOBaHUH BHIBOJIOB CJIEIYET OTBETUTH HA BOIIPOCHI, IPE/ICTABICHHBIC B pa3/elie
“KoHTpoJibHbIE BOMPOCH! HA 3HAHUS .

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: CXEMOTEXHUYECKHE 1.IlosicHuTE IOHSATHE «HEAKTHUBHA MOITHOCThY. Kakue

pELIeHUS ¥ IPUHIIMITBI TOCTPOCHHS COCTaBJISIOIIME MOIIHOCTH PAaCCMAaTPUBAIOT IIPU aHAIN3E

QITOPUTMOB yIpaBJICHUS Tpex(azHbIX CUCTEM IIEKTPOCHAOKEHUS, KaK OHH

YCTPOWCTB TIOBBIIICHHUS] KadecTBa BBIYHCIISIFOTCS. M KAaKOBA CBSI3b MEXKTy HUMU?

IIEKTPO3HEPTUU 2.Yto Ha3piBalOT KodpduurenToM MomHoctu? Kakoe
BJIMSIHUE Ha €r0 3HaYeHUE OKA3bIBAIOT PAa3HBIC BHJIbI
norpeduTenei?

3.ChopmynupyiTe OCHOBHYIO IPUYHUHY YBEIUYCHUS
TOKa HEUTpaIM B YETHIPEXIIPOBOAHBIX ceTsax? K kakum
MOCIIEZICTBUSM MOXET MPUBECTH BBICOKUN YPOBEHb TOKA
HeuTpamu?

4 IlepeuncauTe OCHOBHBIE MTapaMeTphl (TTOKa3aTeIn)
KauecTBa JEKTpodHepruu. HazoBure mpuunHbl UX
HapyIICHUS U CBSI3aHHBIC C ITUM HETaTUBHBIC
MIOCIIEZICTBUSI.

5.Kakue cymecTByOT TpaulluOHHBIE CTIOCOOBI
(cpeacTBa) KOMIEHCAIIMH PEAKTUBHON MOIIHOCTH U
perynupoBanus (crabunuzaium) HanpspkeHus? KakoBbl
0COOCHHOCTH MX MPUMEHEHUs?

6.00bsICHUTE IPUHLIMIT JEHCTBUS CUIIOBOTO
ANEKTPOHHOTO PETYJIATOPA KaYeCTBA DJIEKTPOIHEPTUH.
Kakue cocraBnstomue Toka He06X0AUMO CPOPMUPOBATH
Ha BBIXO/JIE YCTPOICTBA B 3aBUCUMOCTH OT BHIA
Harpys3KkH, NOJIKJIFOUEHHO! K Tpex(da3Hoii ceTn?

7.Kakue ciocoObl BBIYHCIIEHUS] HEAKTUBHBIX
COCTaBJISIOLINX TOKA MCIOIb3YIOTCS IPU peanu3aluu
AIrOPUTMOB YIIPABJIEHUS CUIIOBBIM 3JIEKTPOHHBIM
YCTPOICTBOM MOBBILIEHUS KAYECTBA AJIEKTPOIHEPTUH, B
KaKUX CIIy4asiX palliOHaIbHEE NPUMEHSTh TOT UM MHOU
noaxo (aaroputm)?

8.IIpuBeanTe CTPYKTYpy alropuTMa paboThl CHCTEMBI
yIpaBieHUsI MHOTO(QYHKIIMOHAIBHOIO PETYISATOpa
KayecTBa 3JIEKTPOIHEPTUU Ha OCHOBE MTpeodpa3oBatTes ¢
[INM-ynpasneHuem.

9.KakoBo HazHaueHHe 0J10Ka CHHXPOHHU3AINH MTPU
pean3alyy aaropuTMa yrpaBieHHs yCTPONCTBOM
TOBBIIICHUS Ka4y€CTBa AJeKTpo3Hepruu? KakoB npuHIUM
CHHXPOHU3AIINHU C UCTIOJIb30BaHUeM d0-KoopauHaT?
10.Kak TeopeTnyecku BBIYUCIUTH HAIPSHKEHUE
npeobOpazoBares, TpedyeMoe it 00ecTieueHHs
(YHKIUI TOBBIIICHUS Ka4eCTBA dJIEKTPOIHEPTUU?
[TosicHuTe MPUHIMIT ONpeieNIeHUsl CUTHAJA 3a/1aHUs
HaIpsDKEHUA [IPU pealii3aliy aIrOpUTMa YIIpaBieHUs
YCTPOWCTBOM.
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11.Kak mpoucxoaut ¢popMUpOBaHNE MOTYITUPYIOIIHX
curHanos i peanusanuu [LHIMM-ynpasnenus? Kakue
IIPU 3TOM CYILLECTBYIOT OIpaHUYEHUS?

12.ITosicHUTE IPUHLIMII peaTU3aluu peaeiiHon
MOJYJISILIUM U TIPUBEAUTE CTPYKTYPY QJITOPUTMA PAOOTHI
CHCTEMBI yIIpaBJIeHHUsI MHOTO(YHKIIMOHAIBHOTO
peryasTopa Ha OCHOBE IIpeoOpa3oBaTels ¢
THUCTEpPE3UCHBIM yrpasieHueM. Kak B 3ToM anroputme
OCYILECTBUTh PEr'YIMPOBAHUE HAIPSKEHHS Ha
KOHJIEHCATOPE, BKJIFOUEHHOM Ha CTOPOHE IIOCTOSIHHOIO
TOKa IpeodpazoBares?

VYMeTh: co3maBaTh M OTJIAXKHUBATH
KOMITHIOTEPHBIE MOJCIIA CHJIOBBIX
E)JICKTpOHHBIX annapaTOB C
WCITOJIb30BAaHUEM TIPOTPAMMBbI IS
UMUTAITUOHHOTO MOIICJII/IpOBaHI/ISI

1.MccaenyiiTe BiMsiHME HATPY3KH, COCTOSIIIEH U3

JABYX MapajljieIbHO BKJIKYEHHbIX MOTpeduTe/Ieil, Ha

Ka4eCTBO TOKOB Tpex(a3Hoil ceTH.

[TapameTpsl ceTH: TUI — TPEXIIPOBOIHAS;

Hanpsokenne U = 380 B; wacrora f = 50 I'n.

[TapameTpsl Harpys3Ku:

RL — cuMMmeTpuuHas akTUBHO-UHAYKTUBHAs Harpys3ka
(R=20wm; L=10,7 mI'n);

Rectifier_3p — tpexdasHbiii MOCTOBOI1 BBIPSIMUTEIH

0,3 Om

AV
1500 mxd i
500B "I"

L s

[MapameTpsl peryyisTopa KauecTBa dJIEKTPOIHEPTUH:

- HaNpsDKEHHE BXOIHOTO HCTOYHUKA

npeodpasosarens Up. = 760 B;

- ¢pyHknun: Q — KOMIEHcalys peaKTHBHOW MOIIIHOCTH,
AF-5 — akTuBHas QuibTpanus 5-it

TapMOHHKH TOKA.

Ilpoananusupyiime zapmonuyeckuit cocmae ghaznvix

MOKOg:

- IOJIYYUTE OCIUIUIOTPaMMbI (Da3HBIX HAMPSHKCHUI ceTH

U TOTpeOIIIeMBbIX TOKOB (TIPE/ICTaBbTE J[BA MEpUOIA

W3MEHEHHUS CUTHAJIOB);

- COXpaHHTE Pe3yNbTaT Pa3IokKeHUs TOKOB B psix Dypwe

(B nnamnazone yactot 70 1000 I'm).

C ucnonvzosanuem cunxpouusix koopounam (dq)

8bluUCIUMEe HEAKMUGHYIO COCABIAIOULYI0 MOKA

Hazpy3Ku — MOK 3a0AHUA PeyNamopa.

- IPUBEINUTE HEOOXOAMMBIC (POPMYJIBI IS IPSMOTO U

oOpaTHOro MpeoOpa30oBaHuUs KOOPIUHAT;

- COXpaHHUTE OCHMIIOIPAMMBI TOKA 3aJJaHUs K €T0

COCTaBJISIFOIIMX (PEaKTUBHOM U TApMOHUYECKOM) B BUJIE

dg- u abc-curnanos;

- OIIpeJeNNTe HalpaBiIeHus oceit d u g, mocTpoiTe

COOTBETCTBYIOIIYIO BEKTOPHYIO THArpaMMy HAIPsKCHUS

Y OCHOBHOM rapMOHHMKH TOKa CETH.

2.Peanu3yiite Simulink-monens peryJsitopa ¢

5 Om
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yIPaBJsieMbIMA HCTOYHHKAMH.
VYporieHHast MOJEb Peryistopa (MOMEHT BKIIIOYECHUS
konTakropa t = 0,02 ¢):

of— — ——s

L-filter Breaker
[TapameTpsl ceTH: TUI — TPEXIIPOBOIHAS;
nanpspkenre U = 380 B; wacrora f = 50 I'm.
[TapameTpsl Harpy3Kku:
RL — cumMMeTpu4Has akTUBHO-UHAYKTUBHAs Harpyska
(R=20Om; L=10,7 mI'n),
R_unb — HecumMmeTpuYHast pe3UCTHBHASI HArPy3Ka
(R4 = R; = 0,5Rg; Rg = 2 Om).
[TapameTpsl perynsaropa:
- HAaIpsDKEHUE BXOAHOTO UCTOYHHKA
npeobpazoarens Up, = 820 B;
- pyskmum: Q — KOMITeHCAIUsT PeaKTHBHOW MOIITHOCTH,
S — cuMMeTpUpPOBaHUE TOKOB.
Onpeodenume npedsapumenvroe 3Ha4eHue
UHOYKMUGHOCMU OpOcceell pezyiamopa.
L = Wnpm=Ucm)
21f Iy,

rae I, f —aMImmTy1a 1 9acToTa Haubosee 3HAYNMOM
TapMOHUKHU TOKA 3aJ[aHHUS;
Unpm = 0,5 - Upc — MakcuManbHas aMIIMTYAa (pa3HOro
HaIpsDKEHUs peoOpa3oBaTers;
Ucm — amMiumaTy1a a3sHoOro HampsKEHHs CETH.
Paccuumaiime nanpaxncenue 3adanus u*(abc) kax
CYMMY mPedyemMblX COCMAGAIOUWUX HANPANCEHUA,
6bIUUCTIUG KAXCOYIO 6 dq - Koopounamax:
Ug =—iq-2nf-L,uq =iy4-2nf -L,
rze f —4acTora COOTBETCTBYIOLIEH COCTaBIISIONIEH TOKa
3a1aHus; 4, iy — dg-cocTaBnsIONIME TOKA 3aJaHH.
Ecnmu MakcuManbHas aMIUTUTY/Ia TOTyYeHHBIX
Hanpspkenuit u(abc) npeseimaet 0,5Up ¢, TO crieayer
YMEHBIIIUTh WHAYKTUBHOCTH IPOCCEIICH.
CoxpaHuTe OCIIIIIIOTPaAMMbI HAMPSHKEHUI HCTOYHUKOB,
a TaK)Ke TOKOB Harpy3KH, peryJsiTopa U CEeTH.
3.BpinoJiHuTE MOJIeJIMPOBAHKE PETyJISITOPA,
peayin30BaB CHCTeMY YIIPaBJIeHUs U UCTIOIb3Ys
HINM-npeodpa3oBareiib.
[TapamMeTpsI ceTH: TUT — YETHIPEXTIPOBOTHAS
Hanpsokernne U = 380 B; wacrora f = 50 I'm.
[TapameTpsl Harpy3Kku:
RL_unb — HecOanancupoBaHHasi aKTHBHO-MHAYKTHBHAS
Harpyska (Z, = Z. = 0,5Z3):

R=20wm,L=11wMIH (Zy = Z¢);

R=40wm,L=22wmlH (Zp).
Rectifier_1p — tpu oxHO}pa3HBIX MOCTOBBIX
BBINIPSIMUTETIS
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:A 15003 |
N

150B T 5 Om
T L
[TapameTpsl perynsaropa KauecTBa dJIEKTPOIHEPTUH:
- HalpsHKEHHUE BXOJIHOTO UCTOYHHKA
npeobpazosarens Up. = 740 B;
- pynknuu: AF-3 — aktuBHas ¢uabTpanus 3-i
TapMOHUKH TOKa,

S — cuMMeTpUpPOBaHUE TOKOB.

Bovtuucnume nanpasicenue 3a0anua nocpeocmeom

UHMEZPAIbHBIX Pecyiaaimopoe, no0ae Ha HUX CUZHAJIbL
OMKJ/IOHEeHUA moKa 6 dq - Koopduuamax:

m
0

Aidq = idq - idq,n:-;M’
r7ie iqq — TOK 331aHus B d( - KOOpAMHATAX;
Laqusm — U3MEPAEMBIH TOK B 0 - KOOPJMHATAX;
pacuer He0OXOMMO BBITIOTHUTH JIJIS KX I0H Tpedyemoii
COCTABJISIOLIEH TOKa, IPU ATOM IO PE3yJIbTaTy
UHTErpUpOBaHus Aiy ONpenenseTcs Uy, a
10 Ai; HaXOAUTCS COCTABIAIOIIA — Uy .
HactpoiiTe nnTerpanbHbie peryasTOphI ¢ HEIbI0
MIOJIy4EHUS allepUOAMUYECKOT0 IIEPEXOJHOTO MpoLecca
IUINTENBLHOCTRIO He Oomnble 0,1 c.
CoxpaHuTe OCIMIIIIOTPaMMbl BXOJHBIX U BBIXOHBIX
CUTHAJIOB HHTErPaJIbHBIX PETYIATOPOB, @ TAKKE TOKOB
Jpocceei.
Peanuzyiime Simulink-mooenwv pezynamopa c
LITUM-npeoopazosamenem:
Bribepure yacToTy MOIYISALUH U CHOPMUPYITE
Moayupyromuii curaan as HMM-monyis:

Uabc
0,5-Upc’
I71€ Ugpe — CYMMapHBIN Tpex(da3Hbli cCUTHaAI TpeOyemMoro
HaIpspKEHUs peoOpa3oBaTesl.
CoxpaHuTe OCMIITIOTPAMMBI BBIXOIHBIX CUTHAJIOB
MHTETrpaIbHBIX PETYIATOPOB U MOIYIUPYIOLIETO
CUTHAJA.
CoxpaHuTe OCIMIIIIOTPAMMbI TOKOB Harpy3Ku,
pErysaTopa, CETH U TOKOB HEUTpAJIN CETH U HArpy3KH, a
TaK)K€ TapMOHUYECKUIN COCTaB TOKOB PETYIISITOPA U CETH.
B ciyuae BBICOKOTO cofepxkaHus MOLYJISUOHHBIX
TFapMOHHK B TOKaX peryJsTopa cieayeT U3BMEHUTh
yacrory LM u/unu cKoppeKTHpOBaTh 3HaUEHUE
WHIYKTUBHOCTH JAPOCCEIICH.

Uy =

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "oTIu4Ho" BBICTABJIACTCA, €CJIN 3a1aHUC
BBIIOJIHEHO B ITOJTHOM 00BEME MJIHM BEITIOJHEHO MpEUMYIICCTBECHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OUeHka "Xopomo" BeICTaBISETCs, €CIIU 3a1aHIe
B IIEJIOM BBITIOJIHEHO BEPHO, HO €CTh HEJ0YEThI, 3aMeUaHsl, HE3HAYNTEIIbHBIC OLTHOKH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BBICTABISACTCS,
€CIM 3a/IaHUE BBITIOJTHEHO HE B IMIOJIHOM 00BEME WM UMEIOTCS CYIIECTBEHHBIC OIIHOKH.

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIeTBOPUTEIBHO" BBICTaBISAETCH,
€CJIM 3aJIaHUE BBIITOJIHEHO HE B MTOJIHOM 00hEME MM UMEIOTCS CYIIECTBEHHBIC OIIUOKH.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Teopernyeckuii Bonpoc.

MeTopl CHHYCOUIATbHON ¥ BEKTOPHOM MIMPOTHO-UMITYJIbCHOU Moy sinuu (LLIMIM) B
Tpex¢pazHOM MOCTOBOM IpeoOpazoBaTere.

2. [IpakTHyeckoe 3a1anue.

B nporpamme MatLab/Simulink BemmonHuTe MOIETUpOBaHUE TpeXPa3HOTO
YEeTBIPEXKBAIPAHTHOIO PETYISATOPA C PA3OMKHYTON CUCTEMOM yIpaBJiIeHUsI 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:

- OIICHUTHh UHIYKTHBHOCTH APOCCEIICH M BXOJHOE HAMPSHKEHHE MpeoOpa3oBartelis, BRIOPaTh
yactoty [1INM;

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

- BBIYUCIIUTH HAIMPSDKEHHUE Ha Jipoccerisix (B dQ-KoopauHaTax ), HanpsbKeHHe peoOpa3oBaTesis
(B abC-koOpAMHATAX ) U TTOJYYUTH MOAYJIHPYIOIIUNA CUTHAT,

- IPOJIEMOHCTPUPOBATH OCIIUILIOTPAMMBI TIOJTyYEHHBIX CUTHAJIOB U TAPMOHHYECKUN COCTaB
TOKa.

IIpouenypa nposenenust

Jnis cnaun 3aueTa HEOOXOMMO AaTh OTBET HA TEOPETHUUECKUH BOMPOC U BBIMOJHUTH NMPAKTHYECKOE
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 Komnemenyuil/uHOUKAmMopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAM 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.
4.0600111eHHast CTPYKTYpHAas CXeMa allrOpUTMa YIpaBJICHUs PETYIATOPOM KayecTBa
HIIEKTPOIHEPTHH.
5.ANTOpUTM BBIUNCIIEHMSI TOKA PETYJIATOPA Ka4eCTBA AJIEKTPOIHEPIMU HA OCHOBE CUHXPOHHBIX
KOOpJUHAT.
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6.ANTOpUTM BBIUMCIIEHHS TOKA PETYJIATOPA Ka4eCTBA dJIEKTPOIHEPTUU 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) peakTUBHAs1, MOIIIHOCTH UCKKECHHS 1 HECUMMETPHH;
3) moJiHast MOIITHOCTh;

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 ¢ HeJIMHEIHBIMH MOTPEeOUTEIAMH
(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 MOYJISILIUM A0/ZKEH HMeTh IIpeo0pa3oBaTtelib B COCTaBe
AKTHMBHOI'0 (pMJIbTPA, NOAKJIIOYEHHOIO0 K ceTH ¢ yactoroii 50 I'u, koropblii 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 peanu3zauuu GyHKIMH KOMIIEHCAIIUH PEAKTHBHONW MOLIHOCTH NMOCPEACTBOM
CHJIOBOT0 3JIEKTPOHHOIO PEryJisiTopa ¢ ynpaBJjieHHeM Ha OCHOBe TeOpMH MTHOBEHHOI
MOIIHOCTH HEOOX0IMMO BHIYHCIATD:
OtBeTsI:
1) neNCTBUTENHHYIO COCTABIISIONTYI0O MTHOBEHHOW MOIITHOCTH;
2) MHUMYIO MTHOBEHHYIO MOII[HOCTb;
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
CHJIOBOTI'0 3JIEKTPOHHOIO Pery/siTopa Uil BbIYMCIeHHS TOKOB 3aJaHUs UCIO0JIb3yeTCH:
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 aisl HYJIEBOM MOCIIE0BATEIbHOCTH
6.B uem 3ak/r04aeTcsi PyHKIUS NPONOPUHOHAIbHO-HHTETPAJTbHBIX Pery/siTOpoB B
aJIrOpuTMe YNpaBJIeHUs CTATHYECKUM KOMIIEHCATOPOM PeaKTHBHON MOIIHOCTH HA
OCHOBE€ CHHXPOHHBIX KOOpAUHAT?
OtBerTsI:
1) BeIYMCIIEHHE YIPABISIONIMX HAMPSKEHUI;
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/Muauxarop: N/1-2nk-3 [lpumensier coBpeMeHHbIH 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(a3HOil CUCTEMBI B IBYX(pa3HYIO C HEMOIBUKHBIMH OCSIMH O U [3.
3.IlpeoOpa3oBanue Tpex(pazHoil CUCTEMBI B ABYX(Pa3HYIO BPALIAIOILYIOCS CHHXPOHHYIO
cucremy dg-KoopaUHAT.

4. IIpeoOpa3oBaHne MTHOBEHHONW MOLTHOCTH TpeX(a3HON CUCTEMBbI B MOIIHOCTb ABYX(a3HOMH
cuctemsl (Pg-Teopusi).

Matepuanbl AJ151 IPOBEPKH 0CTATOYHBIX 3HAHUM

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 PEryJIUpPOBaHUS BBIXOHOTO HANpsKEHUs (TOKA);
3) dbopmupoBaHrEe CHHYCOMIAIBHOTO HAMPSKEHUS (TOKA);
4) nocTosIHHAs YaCTOTa KOMMYTAIMH [TOJYITPOBOIHUKOBBIX KIIFOUEH.
BepHblii oTBeT: 1) BbIcOKas 4aCTOTa KOMMYTAIIMK MTOJIYTIPOBOIHUKOBBIX KIIFOUEH
2. Koapdunuent monyasinnu npu LHIMM-ynpaBienun onpeaeisieTcsi Kak:
OTtBeThI:
1) OTHOLIEHNE aMITJIUTYIbl MOYJIMPYIOIIETO CUTHANIA K aMITJIUTY/I€ HECYILErO CUTHAIa;
2) OTHOLIEHHE aMIUIMTY/bl HECYIIIETO CUTHAJIa K aMIUIUTYE MOAYIMPYIOIIETO CUTHAJIA;
3) OTHOIIEHHE YAaCTOThI HECYILIETO CUT'HAJIA K YaCTOTEe MOJIYJIUPYIOIIEro CUTHAIa;
4) oTHOLIEHHE YAaCTOThl MOAYJIUPYIOIIErO CUTHAJIA K YaCTOTE HECYILEro CUTHaJA.
Bepubliil oTBeT: 1) OTHOLIEHHE aMILTUTYABI MOAYJIUPYIOIIETO CUTHAJIA K aMILTUTY/E
HECYILETO CUTHAJIA
3.YeMy paBHO OTHOLIEHHE AMILIMTYAbl OCHOBHOW rapMOHNKH (pa3HOr0 HANPSKEHUS Ha
BbIX0/1¢ Tpex()a3HOI0 MOCTOBOI'0 HHBEPTOPA K BXOJHOMY HANPSKEHHIO IIPH BEKTOPHOM
UM ¢ exuHUYHBIM KO3 (pPUIMEeHTOM MOIYIAINU?
OTBeThI:
1) 0,5;
2) 1;
3) 1,15;
4) 0,58.
Bepusrit otBet: 3) 1,15
4. AMIUIMTY/IHBI€ 3HAYEHHUsI CHHYCOMIAJILHBIX CHTHAJIOB B abC- U aff-koopauHaTax GyayT
OMHAKOBBIMH, €CJIM B (pOpMYJIax NPSMOro npeodpa3oBaHusi 3Ha4eHHue KO3 (ppuiueHTa
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 BeIMoHEHA 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 npoyenmax. 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 TEOPETUYECKOM MOATOTOBKE.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIIECTBEHHO HEMPABUIBHO.

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABIIAIOIINX.
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