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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. [TK-1 CnocoGeH yyacTBOBaTh B INIAHUPOBAHUU, OPTAaHU3AIMH M BBIMTOJIHEHUN UCCICAOBAHUI 1
AHAJIM3UPOBATH MOJYYCHHBIC PE3YIbTaThI
NJ1-4 TIpumeHsieT coBpeMeHHbIE CPEICTBA MATEMATUYECKOTO MOECIUPOBAHUS
ANEKTPUYECKUX U 3JIEKTPOHHBIX allllapaToB, a TAKXKE CPEACTBA YIPABIICHUS KAYECTBOM Ha
CTaJIuU MPOEKTUPOBAHMSI, TPOU3BOJICTBA U SKCILTyaTallUU AJIEKTPUYECKUX U IJIEKTPOHHBIX
anmnaparoB

2. I[IK-3 Cniocoben y4yacTBOBaTh B HAYYHO-UCCIIE0BATENLCKON paboTe B 00IacTu
poeCCHOHAIBHON e TEIHHOCTH
NJI-2 [TpuMeHsieT cOBpeMEHHbII HaOOp HHCTPYMEHTOB YIIPABICHHS KAUECTBOM
AIIEKTPUYECKUX U DJIEKTPOHHBIX allllapaToB, BKIKOYAsi CTATUCTUYECKHE METO/IbI

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomneroTepHoe 3a/1aHue
1. KP Ne2 «MccnenoBanue MeTo10B MOYJISIUU B IPE0OPA30BATEIIAX HAIPSKEHUS»
(KonTpoabpHas pabora)
2. KP Ne3 «Bprunciienre akTHBHBIX M HEAKTUBHBIX COCTaBISIOMIMX ToKay (KoHTponpHas
paborta)
3. KP Ne4 «MccnenoBanue Tpex(a3HOro 4YeThIPEXKBAAPAHTHOTO PETYISATOPA U aKTUBHOTO
Boeinpsmuress» (KontponsHas pabota)
4. KP NeS «MonenrpoBaHUE CUIIOBOTO JIEKTPOHHOTO YCTPOMCTBA MOBBIILIEHUS KayecTBa
anexTposHeprun» (KontponbHas pabora)

®opma peanuzaruu: Cmemansas Gopma
1. KP Nel «AnHanu3 paboThl CXeM C CHIIOBBIMH 3JIEKTPOHHBIMU KiitouaMu» (KoHTponbHas
pabora)

BPC nucuuIInHbI

3 cemecTp

IlepeyeHb KOHTPOJILHBIX MePONPUSTHI TeKYIIEro KOHTPOJIS yCIeBAaeMOCTH IO

AUCHUILINHE:

KM-1 KP Nel «Ananu3 paboThl CXeM C CHJIOBBIMH JIEKTPOHHBIMU KitouamMmn» (KoHTponsHas pabora)

KM-2 KP Ne2 «VccnenoBanre METO0B MOIYJISIMM B ipeoOpa3oBaTensix HanpsokeHus» (KoHntponbHast
pabora)

KM-3 KP Ne3 «Bplunciienue akTUBHBIX M HEaKTUBHBIX cOocTaBisonx Toka» (KontponbHas padota)

KM-4 KP Ne4 «UccnenoBanue Tpex(a3zHOTO YETHIPEXKBAIPAHTHOTO PETYIIATOPAa U AKTUBHOTO
Beinpsmutess» (KontponsHas pabota)




KM-5 KP No5 «MoaenupoBaHue CUIOBOTO 3JIEKTPOHHOTO YCTPOMCTBA MOBBIIICHUS KAYECTBA
anexTposHeprun» (KontponbHas pabora)

Buj npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o

HNunexc KM- | KM- | KM- | KM- | KM-

Pa3/:[en JUCHUITIIMHBI KM: 1 2 3 4 5

Cpox KM: 5 8 10 13 16

MeTtoabl yrpaBiIeHUs] CUJIOBBIMU 3JIEKTPOHHBIMU
YCTPOMCTBAMU

MartemMaTHdecKkoe OIFCcaHue (MaTeMaTI/I‘ICCKI/Ie MO,I[GJ'II/I)
9JICKTPOHHBLIX aIlliapaToB

MeTobl UMITYIbCHOM MOYJISIIUU B TPAH3UCTOPHBIX
npeoOpa3zoBaTessax

[TpeoOpazoBanre KOOPAUHAT U TEOPHUSI MTHOBEHHOMN
MOIIIHOCTH

quHpeXKBaL{paHTHHe PEeTyJIATOPBI U AKTUBHBIC
BBITPAMUTCIIN

PerynupoBaHue akTUBHOW U PEaKTUBHOW MOIIIHOCTH +

KOMHI)IOTepHOG MOACIINPOBAHUC YCTBIPCXKBAAPAHTHOI'O
npeo6pa30BaTeJ1;1 W AKTUBHOI'O BBITIPAMUTCIIA

YCTpOﬁCTBa MOBBIIICHUA Ka4YC€CTBA 3JICKTPOOHCPIUA

VYydiienne Ka4ecTBa 3IEKTPOIHEPTUH ITOCPEACTBOM
KOMIIEHCAIlUM HEAKTUBHOM MOILIHOCTU. AJITOPUTMBI +
YIIPABJICHUS PETYJIITOPOM Ka4eCTBA AIEKTPOIHEPIUU

MMuTaLIMOHHOE MOJEIMPOBAHUE U UCCIIEIOBAHUE
XapaKTepUCTHUK MHOTO(QYHKIIMOHAIBHOTO PETYIISATOpa +
KAaueCTBa JIEKTPOIHEPIUU

Bec KM: | 20 15 15 25 25




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE
IK-1 N-4nk-1 [Ipumensier | 3HaTh: KM-7 KP Ned4 «MccnenoBanue Tpex¢da3HOro 4eThIpeXKBaAPaHTHOTO
COBPEMEHHBIE CPEICTBA | CXeMOTEXHUUYECKUE PELICHHS | PETyIsTOpa U aKTUBHOTO BhIIpsimuTens» (KontponbHas pabota)
MaTEMATHYECKOTO W IPUHLMIIBI TOCTPOCHUSA KM-8 KP Ne5 «MopenupoBanue CUIIOBOTO JIEKTPOHHOT'O YCTPONCTBA
MOJICJINPOBAHUSA aJIrOpPUTMOB YIIpaBJICHUS MOBBILIEHUS KauecTBa AekTposHeprumn» (KontponsHas paborta)
ANMEKTPUUECKUX U | YCTPOWCTB MOBBIIICHUS
3JIEKTPOHHBIX aIlllapaToB, a | KaueCTBa 3JEKTPOIHEPTUU
TaK)Ke CPEJICTBA YIPABJICHUS | IPUHIIUAIIBI
KauyecTBOM  Ha  CTaauu | QyHKUMOHUPOBAHUS,
MIPOCKTUPOBAHMUS, pacyeTa u BLIOOpa OCHOBHBIX
MIPOU3BOJICTBA U | BJIEMEHTOB
SKCIUTyaTaIuu YETBIPEXKBAIPAHTHBIX
ANEKTPUUECKUX U | PEryIsTOPOB U aKTUBHBIX
AJIEKTPOHHBIX aNapaToB BBITIPSIMUTENIEH
YMeTs:

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: KM-1 KP Nel «Ananu3 paboThl CX€M C CHIIOBBIMHU 3JIEKTPOHHBIMH
COBPEMEHHBII Habop | crmocoObl aHaTM3a xirogamu» (KonTponbHas 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
YCTpPONCTBAMU

KM-2 KP Ne2 «MccnenoBanue METOA0B MOAYJISIIIAK B IPEOOPA30BATEIAX
HanpspkeHus» (KorTtponbsHas padota)

KM-3 KP Ne3 «Bpruncienre akTHBHBIX U HEAKTUBHBIX COCTABJISIOIINX
toka» (KonTpoasHas 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: 20

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 BBIINOJHCHUC 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 YPaBHEHHE C UCTIOIB30BAHUEM MTEPEKITI0YArONICH (DYHKIIUU U BBIITOJIHUTH
MOJIeJTMpPOBaHUE 33JaHHOI cxeMbl B iporpamme MatLab/Simulink.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyIbTaThl Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06y‘IGHI/I$I IO JUCHUIIJIINHE

YMeTn: COCTaBJIIATH 1.Acxoanbie JaHHBIE:
MaTeMaTU4CCKHE MOJICIIN U=200B,R=200wMm, L=40 mI'u
CHJIOBBIX 3JICKTPOHHBIX
anmapaToB U PEalM30OBBIBATH ° *
METOIBI yIpaBICHUS
npeoOpa3oBaTeIbHBIMU R
yCcTpoiicTBaMu
U
L
23S
y \
1
o——— o

1. 3anumute nuddepeHransHbie ypaBHEHUS I ABYX
COCTOSTHUM KJIIOYa U HAMAUTE TOK U HANPSHKEHUS HA
AIIEMEHTAaX CXEMBI IIPH YCIOBUH, UTO BBIKIIOUEHHUE KITIOUa
MPOUCXOIUT TOCTIE 3aBEPIUICHHUS TTEPEXOTHOTO TIpoliecca mpu
BKJIFOUEHHOM COCTOSTHHH.

2. Coctasbte obmee auddepeHnnanTbHOe ypaBHEHHE C
WCIOJIb30BaHUEM TIEPEKITIOUAIOIeH (QyHKIIHH.

3. Cobepure B nporpamme Simulink nccienyemyro cxemy
JUTSL KQKJIOTO MONoXeHusl kitoua. [lomyunte
OCIIHJUIOTPaMMBbI TOKA ¥ HAMPSHKSHUH HA DJIEMEHTaX CXEMBI.
2. cxonHble JTaHHBIE:

U =200B, R=20 0w, C=50 Mmx®




3amaHupOBaHHBIE pe3yNbTaThl | Bompockl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

(o L 4
R
U
2§ — &
Y ) " C—
1
r—0

1. 3anumure nuddepeHuanTbHble YpaBHEHUS IS IBYX
COCTOSIHMH KJIIOYA ¥ HAlTUTE TOK M HANpPsDKEHHS Ha
AJIEMEHTAX CXEMBI PH YCIIOBHH, YTO BBHIKITIOUYEHHUE KITI0Ya
MPOMCXOUT ITOCIIE 3aBEPIICHHS IEPEXOTHOTO MPoIiecca Npu
BKJIFOYCHHOM COCTOSIHHH.

2. CocraBbte obmiee quddepeHnnaaTbHOe YpaBHEHUE C
WCTIOJIH30BAHUEM MEPEKITIOYAIOIIEH (PYHKITHH.

3. CoGepure B nporpamme Simulink ncciegyemyro cxemy
JUTSL K@XKJIOTO MOJI0KeHHs Kirtova. [lomydnTe
OCIIMJUIOTPaMMBI TOKA U HAPSHKCHUH Ha SJIEMEHTaX CXEMBI.

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu gblnoaneHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHE
BBITIOJIHEHO B MOJTHOM O00BbEME HIIH BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuku ebinoaneHus sanus: OneHKa "Xopouo" BbICTABIISAETCS, €CIU 3aJaHHe
B LIE€JIOM BBINOJIHEHO BEPHO, HO €CTh HEJIOUEThI, 3aMEUYaHMsI, HE3HAYUTEJIbHbIE OIIMOKH.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJlaHuE BBIIIOJIHEHO HE B MTOJIHOM 00bEME TN UMEIOTCS CYILIECTBEHHBIE OIINOKH.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu ebinoanenus snanus: OneHka "HeyJ0BIETBOPUTEIHHO" BHICTABIACTCH,
€CIIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIIIOJIHEHO.

KM-2. KP Ne2 «MccienoBanne MeTo10B MOIYJ/ISIIUM B NIpeodpa3oBaTesfix
Hanmeemm»

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOro Mmeponpusitusi: TpeOyercs B TeueHHe OAHOI maphbl
BBIIIOJIHUTh HAa KOMIIBIOTEpPE 3a/laHuE 10 MOJEIMPOBAHMIO ISl YKa3aHHOTO IIpernojaBaTesieM
BapMaHTa MCXOAHBIX JaHHBIX. [lo MCTeueHMM OTBENEHHOTO BPEMEHM CTYIEHT IIOKa3bIBacT
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BBITIOJIHEHHBIC MYHKTHI 3aJjaHUs, TPENoAaBaresb (UKCHPYET OOBEM BBINOJIHEHUS paboThl U
COOTBETCTBUE IOJIYUEHHBIX pE3YyJIbTaTOB COACPKAHUIO 3aJaHus, HUHPOPMHUPYET CTyIEHTa O
BO3MOXHBIX OIIMOKaX, YKa3bIBACT HA HEOUETHI M (PopMynupyeT 3amedanus. llociie 3Toro cryieHT
B Ha3HAYEHHBIH CPOK JOJDKEH O(QOPMHUTH M CllaTh HA IPOBEPKY OTYET, MOATOTOBJICHHBIA B
COOTBETCTBUM C 3a/IaHHEM, 3aT€M B TEUEHHME 3apaHee OIPEAEICHHOIO BPEMEHM IPEIO/aBaATEIb
IIPOBEPSIET OTYET U BBICTABIIAET OLECHKY.

Kparkoe cogepxxanue 3agaHus:
s Tpexda3zHoro MOCTOBOTO MHBEPTOPA C AKTUBHO-UHIYKTUBHOM HArpy3Koi TpedyeTcs
WCCJIEIOBATh U BHIIOJHUTH CPABHUTENIBHBIN aHATIN3 METOJ0B IIMPOTHO-UMITYJIbCHOM
Moaynauuu. J{Jist 3Toro He06X0MMO BBIYUCIUTH MapaMeTPhl HArpy3KH
(compoTuBIIeHNE U UHAYKTUBHOCTB) U COOpaTh MO/IEIb HHBEPTOPA B IPOTpaMMe
MatLab/Simulink Ha ocHOBe IpeoOpa3oBaTes C HACATbHBIMU KITFOYaMH.
DopMyIUPOBKH KaXKJI0T0 IIYHKTA 3aJjaHus IPUBEEHBI B pa3zeie “KoHTpoIbHbIE BOIIPOCHI HA
ymenust”. [1o pe3ynbraraM BINOIHEHHS] HEOOX0AIUMO O(DOPMUTH OTUYET B BIJI€ TEKCTOBOTO
JIOKYMEHTa, KOTOPBIN JOJDKEH COJIEPKaTh YKa3aHHBIC TPAQHKH U PACUETHI C TOSICHEHUSMU U
KOMMEHTapUSAMHU, a TAK)KE BBIBOJIBI (3aKJIFOUEHHS ), COOTBETCTBYIOMTHE 3aAanusM. [Ipu
(opMyIMpPOBAHNUHU BBIBOJIOB CIIEYET OTBETUThH Ha BOIIPOCHI, IPEACTABIECHHBIE B pa3jieiie
“KoHTpoJibHBIE BOMPOCH! HA 3HAHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

3anjgaHUupOBaHHBIE pe3ynbTaThl | Borpockl/3aganus s npoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh: METOIbI MMITYJIbCHOM 1.KakoBbI XapakTepHbI€ OTIUYUS ITHUPOTHO-
MOZYJIALUH, HCIIOJIb3yEMBIE B umnynscHoi Moaymsiuuu (LHNUM) ot metona
CHJIOBBIX JIEKTPOHHBIX YCTPOMCTBAX 180-rpagycHOi KOMMYTAIlMU TIPU YIIPABICHUN

Tpexda3zHbIMU NpeodpazoBaTeasiMu?

2.Kak onpeznenstoTcst KOAQPUIMEHTH MOIYISIIAN TIPU
CUHYycOMAanbHOU 1 BekTopHou HIMM?

3.KaxoBbl 4acTOTHI BBICIIUX (MOAYJISLIMOHHBIX)
rapMOHUK (ha3HOTO U JINHEHHOTO HANPSKEHUA?
ITosicanre BusHue yactoTs! [IIMM Ha
rapMOHMYECKUN COCTAB HaIIPSHKEHU.

4.Yemy paBHBI aMIUIUTY/Ibl OCHOBHBIX TaPMOHHUK
(a3zHOro M TMHEHHOT0 HAPSKEHUN TpU

ko3 dunmente Moy M =5 ?

5.00bscHUTE BAMsSHUE KO3 (DUIIMEHTa MOYIISLINN Ha
ypoBeHb rapMoHHUYeckux uckaxenuii (THD)
HanpspKeHUH, popMupyembix HHBEpTOpoM. CpaBHUTE
ko3puuuentsr THD mpu IHNUM ¢
COOTBETCTBYIOIIMM 3HaueHueM npu 180-rpagycHom
YIPaBICHUH.

6.IlosicHUTE paznuuue aMIUIUTY] OCHOBHBIX TAPMOHUK
(a3zHOro M TMHEHHOT0 HAPSKEHUN TpU
CHHYCOUJIAJIbHOW MOIYNSIUK Mo cpaBHeHuto ¢ [ITMM
C MHXKEKIMeH 3-i rapMOHUKHU U BeKTopHOU LIIMM.
Kak oTnunuarorcs rapMOHMYECKHE COCTaBbI
HANPSDKEHUH J1 9TUX METOJ0B MOAYJISILIUM?

7.HeMy paBHO OTHOIIEHHUE AMIUTUTYIbl OCHOBHOM
rapMOHUKH (ha3HOTO HANPSKEHUS Ha BBIXOJIE
Tpex(}a3HOro MOCTOBOTO MHBEPTOPA K BXOJHOMY
HarpspkeHuro npu BekropHon HIMM ¢ equHuYHBIM




3annaHupOBaHHbIE pe3yabTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 1iist mpoBepKu

koaurmentom moaynsauu? IlosicHUTE OTIAMYME 11O
CpaBHEHUIO ¢ cuHycongaipHou M.

8.KakoBbI 1OCTOMHCTBA M HEJOCTATKHU
TUCTEPE3UCHOTO YIPaBIICHUS (PEICHHON MOTYIISLINN )
1o cpaBHeHUIO ¢ Mmetoaamu LIIMM?

9.IlosicHuTe BIUSHUE IIUPUHBI 30HBI CPAOATHIBAHUS
peneHoro 3meMeHTa Ha KOO PHUITUEHT NCKAKESHUS
BBIXOJIHOTO TOKa?

VYMeTh: COCTaBJIATh MaTEMaTHYECKUE
MOJCIIA  CUJIOBBIX  DJIEKTPOHHBIX
anmnaparoB U PEaIU30BbIBaTb METOIbI
yIpaBJeHUs] MPeoOpa3oBaTEIbHBIMU
YCTPOMCTBAMU

1. hccaenyiiTe unBepToOp ¢ cuHyconaaabuoi LHHIUM
JJIS1 ABYX CXeM coequHeHusi Harpy3ku (''3Be3aa' ¢
HelTpaJbIo u 0e3):

- BxoaHoe Hanpsikenue Up. = 200 B;

- aMIUTUTYZa TOKa Harpy3ku (mpu KodphuiueHTe
moaymsiiun M = 1): I, = 10 A;

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

6

CoxpaHuTe rapMOHUYECKHI COCTaB TOKOB, ()a3HOTO U
JMHENHOI0 HapsKEHUH (Pe3ybTaT pas3iiosKeHus
curnanos B psag @ypee — FFT) mpu M = 1.

CHuMUTE U OCTpOiiTe Tpad KK 3aBUCUMOCTEH
aAMIUTUTY/I OCHOBHBIX TApMOHUK ()a3HOTO U JIMHEHHOTO
HanpspKeHUH, a Takke ux THD ot kosdunmenta
MoAyJsuuuU 1pu uamenenuu M ot 0 go S.

Coxpanute pe3yabtaT FFT-ananuza muHeitHoro u
(ha3HOro HAMPSHKEHUH I TPEX 3HAUYCHUM KPaTHOCTH
YacTOThI MOAYJISILIMM (CIIeIyeT BbIOpaTh OnmKaiime
JpYT K ApYry 3HaueHus KparHoctu Menblie 100):
a)Kr =3n;0)K; =3m ;B)K; =1

(n — Heu€tHOE uncio; M, | — yétHblie yncna).
2.UccaenyiiTe HHBEPTOP € yNpaBJjeHHEM MeTOI0M
UM c nH:keknuei 3-i rapMOHUKH JJIsl CXeMBbI
coeIMHEHUs] HATPY3KH ''3Be31a" ¢ HeHTPaAJIbIO
(4-npoBoaHas):

- BxogHoe Hanpsbkenue Upe = 600 B;

- aMIUTMTYZa TOKa Harpy3ku (mpu KodpuuueHTe
moaymsiuun M = 1): I, = 40 A;

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

12

Cdopmupyiite MOayIHpYOIIME CUTHAIIBI B BUJIE
CYMMBI OCHOBHOM FrapMOHHUKHU U TAPMOHUKH C
yactoroit 150 I'u, nonbepure ammuryny 3-i
TapMOHUKH JJIs1 IOJTy4YEHUS! CUTHAJIOB
Tparnenen1anbHON (HOPMBI.

Onpenenute MakCUMaJIbHYIO aMILTUTYAy OCHOBHOM
TapMOHHUKH MOJYJUPYIOIINUX CUTHAJIOB U3 YCIOBUS
OTCYTCTBHUSI IEPEMOTYIIALINU, COXPAHUTE HECYIIUH
CUTHAJI, MOAYJIMPYIOIINE CUTHAIIBI U UX
COCTaBJISAIOLIHE.

COXpaHI/ITC FapMOHI/I‘-ICCKI/Iﬁ COCTaB (I)a3H01"O n
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3anjgaHUupOBAHHBIE

06yquH;1 10 AUCLHUIIIINHE

pe3ynbpTaThl | Borpockl/3ananus s npoBepKu

JUHEHHOTr0 HAPSDKEHUH, TOKOB HAarpy3Ku U
HEUTpaJI.

3.Uccaenyiite uaBepTOp ¢ BekTopHoii LM nist
cXeMbl COeJMHEHUs1 HAarpy3KkH ''3Be31a" Oe3
HeliTpaau (3-poBOAHAN):

- BxogHoe Hanpspkenue Up. = 500 B;

- aMIUTATYa TOKa Harpy3ku (1mpu kKodhuimenTe
moayasiuu M = 1): I, = 50 A;

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

3

BrimonHuTe MOAeIMpoBaHue HHBEPTOPA, UCIIOB3YS
i yrpasnenus ook “SVPWM Generator”, 3anas
aMIuIUTyay U ga3y 0000IIeHHOTO BEKTOpA.
CoxpaHnTe rapMOHHYECKHI cocTaB (pazHOTO U
JUHEHHOT0 HAPsDKEHUH npu KodpduiueHTe
Moxyssiuuu M = 1.

Omnpenenure Benuuuny M, npu KoTopoit
oOecrieuynBaeTcs 3aJaHHAs AMITTUTYIa TOKA.
BrimonnuTe MogenupoBaHue i JBYX allTOPUTMOB
MEepPEKITIOUCHHU (3a/1aI0TCs B TapamMeTpax 0yioka
yrpapneHus). CoxpaHuTe AuarpaMMbl UIMITYJIbCOB
yIIpaBJICHUS.

4.UccaenyiiTe HHBEPTOP € TUCTEPE3UCHBIM
ynpasJieHHeM (peJieiiHOH Moay asiiueit) 1JIs IByX
CXeM coelMHEeHUs HArpy3ku (3- u 4-nmpoBOAHOI):
- BxogHoe Hanpsbkenue Upe = 800 B;

- aMIUTUTYJla TOKa Harpys3Ku (pu KodpuuneHTe
moaymsiiun M = 1): I, = 100 A;

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

4

BrInonHuTE MOAEINPOBAHUE UHBEPTOPA, UCIIOJIB3YS
JUTst POPMUPOBAHUS UMITYJILCOB YIPaBIEHUS TPU
THCTEPE3UCHBIX (peNeHHbIX) 2JIeMEHTa, Ha BXOJ
KOTOPBIX MOCTYIMAIOT CUTHAJIBI OIIMOKH (OTKJIOHEHUS])
0 TOKY KakJ101 (a3bl. CoXpaHUTE OCIMILIOTPAMMBI
CUTHAJIOB 33/1aHUS U TOKOB Harpy3KH, UMITYJIbChI
yIpaBlIeHUs U TUarpaMMbl HAMIPsHKeHUH (A1 0JTHOM
(ha3bl), TapMOHUYECKUN COCTaB HAIIPSKEHUN U TOKOB.
ITocTpoiite sKcIIEpUMEHTaIbHBIE 3aBUCHMOCTH
koa(urmenta THD u MakcuMaabHOTO OTKIOHEHHS
TOKa OT LIMPUHBI 30HBI cpadaThIBAaHUsI peNeitHOro
HIIEMEHTA.

Onucanune MKAJbI OIlCHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80

Onucanue XapakmepucmuKu 6blnOJIHEeHUSl 3HAHUA. OHGHKa "oTiu4aHO" BBICTABJIACTCA, €CJIU 3a1aHUEC
BBIIIOJIHEHO B MOJIHOM 00bEME HJIH BBIIOJIHEHO NpEeUMyIICCTBCHHO BEPHO.
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Oyenka: 4 («XOpOLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu 8blnoaneHus 3uanus: OueHka "Xopomo" BeICTaBISETCs, €CIIU 3a1aHIe
B 1[E€JIOM BBITNOJIHEHO BEPHO, HO €CTh HEJIOUEThI, 3aMEUYaHMsI, HE3HAYUTEIIbHbIC OIIMOKH.

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8btnoiHenus 3Hanus; OueHKa "Hey0BIETBOPUTEIbHO" BBICTABIISIETCS,
€CJIM 33JJaHuE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-3. KP Ne3 «BbrunciieHie aKTUBHBIX H HEAKTHBHLIX COCTABJIAIOIINX TOKA)

®opmbl peanuzannu: KoMnproTepHoe 3a1aHue

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeleHHsl KOHTPOJbHOr0 MeponmpusaTusi: TpeOyeTcss B TEUCHHE OIHOU IMaphl
BBIIIOJIHUTh HAa KOMIIBIOTEPE 3a/JlaHuE 110 MOJCIUPOBAHHMIO JIJISl YKa3aHHOTO IPEIoiaBaTesieM
BapruaHTa HCXOJHBIX IaHHBIX. ITo ucreuenun OTBCACHHOI'O BPCMCHU CTYACHT IIOKA3bIBACT
BBINIOJIHCHHBIC IYHKTBI 3aJ]aHHs, IPEIOJaBaTe)ib (UKCHPYET OOBEM BBINOIHEHUS pabOThl U
COOTBETCTBHE TIOJYYCHHBIX pE3yJIbTaTOB COJCPKAHHUIO 33JaHUs, WHPOPMHPYET CTYICHTa O
BO3MOXKHBIX OIIMOKAX, YKa3bIBACT Ha HEIOUCTHI U GOPMYIIHpYeT 3ameuanusi. [locie 3Toro cTyaeHt
B Ha3HA4YEHHLIN CpPOK OOJIKCH O(bOpMI/ITI) U COaTb Ha IPOBCPKY OTHCT, HOIIFOTOBHGHHLIﬁ B
COOTBETCTBUM C 3aJ[aHMEM, 3aTEM B TEUYCHHUE 3apaHee OINPEICICHHOTO BPEMEHHW MpEIoJlaBaTeib
MMPOBEPACT OTUCT U BBICTABJIACT OLICHKY.

Kparkoe conepxxanue 3agaHus:
s tpexdas3Hoii ceTr ¢ HeNMMHENHOM U HecOaTaHCUPOBAaHHOW Harpy3Kkoi Tpedyercs
BBIUNCJIUTh AKTUBHYIO U HEAKTUBHBIE COCTABJIAIOIINAE TOKOB, HCIIOJIB3YS:
1) npeoOpazoBanue KOOpAUHAT (MIOCPESICTBOM CHHXPOHHBIX KOOpIUHAT 0Q);
2) TeOpUI0 MTHOBEHHOM MOIIHOCTH (PJ-TEOPHIO).
st aToro B mporpamme MatLab/Simulink HeoOxonumo cobpats Mozaenb 3-ha3Hoi ceTu ¢
3aJJaHHOM Harpy3Koi B BUJI€ NapajielIbHO BKIIIOYEHHBIX MOTpeduTeNneil Tpex BUIOB:
CUMMETPUYHBIN C MOTPEeOICHHUEM PEaKTUBHON MOIIHOCTH; HETMHEHHBIN; HECUMMETPUYHBIH.
DopMyIUPOBKH Ka)KJI0TO IIYHKTA 3aJaHus IPUBEJEHBI B paszaeie “KoHTpoJIbHbBIE BOIIPOCH HA
ymenust”. [1o pe3ynbraraM BbINOIHEHHUSI HEOOX0IUMO O()OPMUTH OTUYET B BUJI€ TEKCTOBOTO
JIOKYMEHTa, KOTOPBIN JOJKEH COJlepKaTh yKa3aHHbIE Ipa(UKH ¢ MOACHEHUAMU U
KOMMEHTapUsAMH, a TAK)KE BBIBOJIbI (3aKJIIOUYEHHUS), COOTBETCTBYIOLME 3aAaHusIM. [Ipu
(GbopMyIMpPOBAHNUHN BBIBOJIOB CJIEYET OTBETUThH Ha BOIPOCHI, IPEACTABIECHHBIE B pa3jieie
“KOHTpOJIbHBIE BOIIPOCHI HA 3HAHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3anmaHUpOBaHHbIE — pe3ynbTaThl | Bonmpockl/3aganus 1uist mpoBepKU
00y4YeHHsI 110 TUCHUTUIMHE

3HaTE: CIIOCOOBI agajnsza 1.YTo Takoe aKTHBHAs U PEAKTUBHAsI COCTABIISIIOIIAE TOKA?
IEKTPUYECKUX  TPOLIECCOB B 2.Kakue BpICIIME TAPMOHHUKH TOKA SIBJIAIOTCS HanboJee
Tpex(das3HbIX cucreMax 3HaYUMBIMU B 3-(pa3HOM CETH C BHIIPSIMUTEIHHON

Harpy3Koi B ciIydae TPEeXIpPOBOIHOMN 1
YETBIPEXTPOBOTHON CXEMBI?

3.Kax Bbraucinsercss KodpPUIUEHT TaPMOHUYECKUX
uckaxenuit (THD)?
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3annaHupOBaHHBIE  PE3YNbTAThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKH

4.Kakue rapMOHHYECKHE COCTABISIOUINE PUCYTCTBYIOT B
TOKE HeUTpaiu?

5.00bsICHUTE CYTh METO/1a CUMMETPUYHBIX
cocraBisronx. Kak onpenenstorcs npsimasi, oOpatHas u
HyJIeBasl IOCIeA0BaTEIHLHOCTH?

6.Kakyto rmocienoBarenbHOCTb MPEACTABISIIOT COO0M
TpexdasHple TOKU 3-#, 5-#, 7-it u 11-it rapmoHUK?

Kaxk Mo>HO 3TO onpeaenuts?

7.J1ns1 wero ucnonns3yercs abc/af-npeobdpazoBanue?
KakoBa cBsi3b Mexay aff- u dg-koopauHaTtamu?

8.Kaxk ocymecrBisiercs abc/dg-npeobpaszoBanme —
nepexon oT 3-(ha3Hoil cTalmoHapHOW CHCTEMBI KOOPAWHAT
K Bpararoiieiics cucreme koopaunat? [Nouemy dg-
KOOPJMHATHI HA3bIBAKOTCSI CHHXPOHHBIMH U KaK
OTpeIeNTh HampaBieHue oceit d u q?

9.Kakum 00pa3omM MOXHO IPUMEHUTH
abc/dg-npeobpaszoBanue s BEIYKCICHUS TOKOB 00paTHOM
Y HYJIEBOU IIOCJIEI0OBATEIBHOCTEN, a TAKXKE IS
oTpezieNieHUs] TAPMOHUYECKUX COCTABIISIFOIINX ?

10.B uem 3axirovaercs TeOpUsi MTHOBEHHOM MOITHOCTH?
Kakwue cocTtaBnsmomye MOIHOCTH MOKHO BBIJICIHTb,
KaKOi OHM UMEIOT (PU3UUECKUI CMBICIT?

11.KakoB airopuT™ BBIUUCIICHUSI HEAKTUBHOM
COCTaBJISIONIEHN TOKA C UCHOJIb30BaHUEM Pg-Teopun?

VYMeTh: IIPpUMCHATDb
MaTEMAaTHYCCKOC OITMCaHUuEC
TpeX(l)a?»HLIX QJICKTPUICCKUX

Iereil s aHaiau3a  TOKOB,
HaIpsKEHUN U MOILIHOCTEMN

1.MccaenyiiTe BJiMsiHME PAa3HbIX BUJ0B HATPY30K
(BKJIIOUEHBI NApaJlJie/IbHO) HA TOK, IOTPedJ/isieMblid U3
CeTHu:
RL — cumMmeTpuuHas akTUBHO-UHAYKTUBHAs Harpy3Ka
(R=20Owm; L=10,7 m'n);
Rectifier_3p — tpexda3Hbiii MOCTOBO# HEyIpPaBIIAEMbIi
BBINPSIMUTENb C EMKOCTHBIM (DHIIBTPOM
(1500 Mmx® / 500 B; 5 Om);
R_unb — HecumMmeTpruHas pe3UCTHBHAs HArPy3Ka
(R4 = R =20M, Rg = ).
ITapameTpsl ceTu:
Hanpsokerne U = 380 B; wactora f = 50 I'm.
CoxpaHute ocIHIUIOrpaMMbl (pa3HBIX HANPSKEHUH, TOKOB
CETH, TOKOB Ka)KJI0i HArpy3KH U TOKA HEUTpaIU
(mpeacraBbTE BA MEPUO/Ia U3MEHEHUS CUTHAJIOB).
CoxpaHuTe pe3yiabTaT pa3ioKeHus (Pa3HbIX TOKOB U TOKa
HenTpanu B pag Oypse (B ananazone yactot 10 1000 I'oy).
Omnpenenure Haubosee 3HaUMMble TAPMOHUKU U CPAaBHUTE
THD Ttoxos.
2.BplunciauTe cocTaBJsIIONINE MOTPEOJIIEMOT0 TOKA
nocpencTeom 4g-KOOpPIAHHAT:
RL — cummeTpu4Hasi akTUBHO-UHAYKTHBHAS Harpy3Ka
(R=20Om; L=10,7 mI'n);
Rectifier_1p — tpu oHO(a3HBIX MOCTOBBIX
HEYNPABJISIEMbIX BBIIPSMHUTENS ¢ EMKOCTHBIM (DHIIBTPOM
(1500 mx® / 150 B; 5 Om);
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3annaHupOBaHHBIE  PE3YNbTAThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKH

RL_unb — HecbanancupoBaHHas ak THBHO-HUH/IyKTHBHAsI
Harpyska (Z, = Z, = 0,5Z3):

R=20m, L=11MIu (Z4 = Z);

R=40wm, L=22wml'u (Zp).
ITapamerpsl ceTu:
nanpspkenne U = 380 B; wacrora f =50 I'n.
C UCmoab30BaHMEM CHHXPOHHBIX KoopauHat (dq)
HE00XO0IMMO OTIPENICIUTH COCTABIISIONINE TOKA —
BBIUHCIIUTh AKTUBHYIO COCTABIISIONIYIO U PEAKTUBHBIN TOK
OCHOBHOU rapMOHUKH, BBICIIINE TAPMOHUKH TOKA HATPYy3KH
(Hambosee 3HaYUMBIE), TOKA OOpaTHOHN U HYJIEBOH
IIOCJIEI0BATEIILHOCTEN.
Omnpenenute HanpaBiacHus oceii d U (, MOCTPoOiATe
COOTBETCTBYIOIYIO BEKTOPHYIO AHATPAMMY HaMPsHKECHUS U
OCHOBHOI TapMOHUKH TOKa CETH, 0003HAUYHUB aKTHUBHYIO U
PEAKTUBHYIO COCTABIISIONINE, OTMETHTE YTOJ MEXKIY
BEKTOPAMH U MOSICHUTE €ro 3HaYCHHE.
CoxpaHuTe OCIUILIOTPAMMBI BEIYUCIICHHBIX
COCTaBIISIOLIUX TOKA (AKTUBHOW, PE€aKTUBHON, TAPMOHUK,
00paTHOM U HYJIEBOM MOCIIEIOBATEILHOCTE) COBMECTHO C
ux dQ-COCTaBISIOIUMH, & TaKKe UX cymMmy. CpaBHHTE
MOJTYYEHHBIA PE3YJIbTAT C U3MEPEHHBIM TOKOM CETH,
00BSICHUTE pazIuyue.
3.BbprunciuTe cocTaBJsIIOIIKE MOTPEOIAEMOr0 TOKA
MOCPeICTBOM PU-TeOPHU:
RL — cumMMeTpuvHas aKTHBHO-UHIYKTUBHAS Harpy3Ka

(R=20Owm; L=10,7 m'n);
Rectifier_1p — tpu ogHO(Aa3HBIX MOCTOBBIX
HEYIPaBJISIEMBIX BBIIPSIMUTEINS C EMKOCTHBIM (PUIBTPOM
(1500 Mx® / 150 B; 5 Om);
R_unb — HecuMMeTpHUUHasT pe3UCTUBHAS HATPy3Ka
(R4 = Rc = 0,5Rg; Rg = 2 Om).

ITapametpsl ceTu:
Hanpsokerne U = 380 B; wactora f = 50 I'm.
C UCIoIb30BaHHEM TEOPHH MTHOBEHHOM MOITHOCTH (P(])
peanu3yinTe BEIYMCIEHUE aKTUBHON U pEaKTUBHOMN
COCTaBIISOLIUX TOKA, OCHOBHOW TApMOHHKH H 00111ei
HEaKTHBHOM COCTaBIISIONICH TOKA.
CoxpaHuTe OCIUILIOTPaMMbl MTHOBEHHBIX MOIITHOCTEH U
BBIYUCIICHHBIX COCTABIAIONINX TOKaA (B abC-KoopanHaTaXx).
CpaBHUTE pe3ynbTaT CyMMHPOBAHUS aKTUBHOM U
HEaKTHBHOH COCTaBIISIONIAX C OCIMILIOTPaMMON
M3MEPEHHOT0 TOKA CETH.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHkKa "oTINYHO" BBICTABISETCS, €CIH 3a/1aHne
BBITIOJTHEHO B MTOJIHOM 00'beMe WIIH BBITIOITHEHO MTPEUMYIIIECTBEHHO BEPHO.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OUeHka "Xopomo" BeICTaBIsETCs, €CIIU 3a1aHIe
B 1[E€JIOM BBITNOJIHEHO BEPHO, HO €CTh HEJIOUEThI, 3aMEUYaHMsI, HE3HAYUTEIIbHbIC OIIMOKH.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoanenus 3nanus: OneHka "y10BIeTBOPUTENLHO" BBICTABISAETCS,
€CIIM 3a/IaHUE BBITIOJTHEHO HE B IMIOJIHOM 00BEME WM UMEIOTCS CYIIECTBEHHBIC OIIHOKH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 33JJaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-4. KP Ne4 «MccnenoBanue Tpex¢a3Horo 4eTbIipeXKBaJApaHTHOI0 PeryJsiropa u
AKTHBHOI'O BBINIPAMUTEIA»

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro Meponpusitus: TpeOyercs B TeueHHe OAHOI mapsl
BBIIIOJIHUTh HA KOMIIBIOTEPE 3aJaHHE 0 MOJECIMPOBAHMIO JUIS YKa3aHHOIO IIPEIoJaBaTelieM
BapMaHTa MCXOAHBIX JaHHBIX. [l0 MCTeueHMM OTBEIEHHOTO BpPEMEHU CTYACHT IIOKa3bIBAcT
BBITTOJIHEHHBIE IYyHKTHI 3aJaHHs, TPEToAaBaTeNb (UKCHPYET OOBEM BBHINOIHEHUS paboThl U
COOTBETCTBUE IIOJYYEHHBIX pE3yJIbTaTOB COJCPXKAHMUIO 33JaHUs, HUHPOPMHUPYET CTYIEHTa O
BO3MOXKHBIX OIIMOKaxX, YKa3bIBACT HA HEOYETHI M (PopMynupyeT 3amedanus. llociie 3Toro cryaeHt
B HAa3HAUEHHBIH CPOK JOJKEH O(QOPMUTH M cJaTh Ha IPOBEPKY OTYET, MOATOTOBJICHHBIH B
COOTBETCTBUHU C 3aJaHHEM, 3aT€M B TECYCHHME 3apaHee OIPEACICHHOIO BPEMEHHM IIPENONABATEb
IIPOBEPSIET OTYET U BHICTABIISAET OLEHKY.

Kparkoe cogep:xanue 3aiaHus:
B 1-i1 yvacTi He00X0AUMO BBHIMOIHUTE MOAETUPOBaHUE 3-(ha3HOTO YETHIPEXKBAIPAHTHOTO
perysTopa, pealu30BaB CUCTEMY YIIPaBJIEHUS C 0OPATHOM CBSA3BIO 110 TOKY CETH.
YIpaBiArOmKN CUrHAI BBIYUCIIAETCS IOCPEACTBOM MHTETPAJIBHOTO WJIM IPOIIOPLIMOHAIIBHO-
unrerpainbHoro (I11) perymsitopa mo kaxmon cocrapistomnei Toka B dq-koopauHatax. Bo 2-i
4acTH TpeOyeTcs BBITOIHUTH MOJIEIMPOBaHUE 3-(pa3HOro akTUBHOTO BBIIPSIMUTEIS,
peanu3oBaB CUCTEMY YIPABICHUS ¢ OOPAaTHOM CBSI3bIO 10 HANPSDKEHUIO HA HArpy3Ke.
DopMyIUPOBKH Ka)KJIOT0 ITYHKTA 3aJjaHusl IPUBEJEHBI B pazzaeine “KoHTpoipHbIE BOIPOCHI HA
ymenust”. [1o pe3ynbraraM BINOIHEHHUSI HEOOX0IUMO O()OPMUTH OTYET B BUJI€ TEKCTOBOTO
JIOKYMEHTa, KOTOPBIN JOJKEH COJlepKaTh yKa3aHHbIE Ipa(UKH ¢ TOSACHEHUIMU U
KOMMEHTapUSMH, a TAK)KE BBIBOJIbI (3AKJIIOUEHNS ), COOTBETCTBYIOLIME 3aAaHusM. [Ipu
(GbopMyIHpPOBaHUU BBIBOJIOB CJIE1YET OTBETUTH Ha BOIIPOCHI, IIPEACTaBICHHBIE B pa3/eie
“KOHTpOJIBHBIE BONIPOCHI HA 3HAHUA .

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbIE  pe3ynbTaThl | Bompockl/3aganust 1uisi IpoOBEpKU

00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: MIPUHIIUIIBI 1.IlpuBeaurte popmyity A OLIEHKH MUHUMAJIbLHOTO U
(YHKLIMOHUPOBAHUS, pacyeTa u MaKCUMaJIbHOI'O 3HAaYEHUSI NHYKTUBHOCTHU JPOCCEIei
BbIOOpPa OCHOBHBIX 3JIEMEHTOB perynsaTopa. Kak MHIyKTUBHOCTB BIIMSET HA YPOBEHb
YeThIPEXKBAIPAHTHBIX UCKa)KEHUS TOKA U JUAIa30H PETyIUpOBaHUs MOIIHOCTH?
PEryJisaTopoB u aKTHBHBIX 2.3armummte GOPMYITBI TSl BRIYUCIICHUS COCTABIISIONINX
BBINPSMUTENEN TOKa B CHHXPOHHBIX KOOpAWHATAaX (IIPsIMOTO
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npeoOpa3oBaHms) U JIJIS ONPEeIeHHs TpeX(a3HbIX
CHTHAJIOB 110 M3BECTHBIM d,J-COCTaBIsIFOIMM (00paTHOTO
npeoOpazoBaHms).

3.Kak onpenenuTh CBA3b aKTUBHOM M PEAKTUBHOM
COCTABJIAIOLIMX TOKA CETH C €ro 3HAYECHUSIMHU
(xomnoHeHTamu) B dg-koopauHaTax?

4.Kak BBIYMCIISIFOTCSA CUTHAJIBI 3a/IJaHUs HAIPSKEHUS Ha
JpOCCeNSIX M Ha BBIXOJIE ITpeoOpa3oBarTets,
obecrieunBaronIre TpeOyeMbIe PEKUMBI padOTHI
perynsTopa ¢ yrnpasieHHeM 06e3 00paTHOil cB3Hu?

5.Kakue napamerpsl paboThl YETHIPEXKBAPAHTHOIO
peryasTopa BIUSIOT Ha aMILTUTYLY MOIYJIUPYIOIINX
CUTHaJIOB Mpu peanuzanuu [HINM?

6.0T1 yero 3aBUCHUT (IIOYEMY BO3HHMKAET) OTKIOHEHHE
aMIUTUTY/BI U (a3bl TOKa OT TpeOyeMbIX 3HAUEHUI MpH
peanu3aly CUCTEMBbI yIpaBieHus: 6e3 00paTHOM CBSA3U 1O
TOKY?

7.B 4yem 3akiogaercsi QyHKIUS TPOIOPLUUOHATBHO-
uHTerpanbHbIX (I11) perynsaropos npu peaau3anuu
QITOPUTMA YIPABJICHHUS TOKOM Ha OCHOBE CHHXPOHHBIX
KOOpJUHAT?

8.Kak BnusroT napamerpsl HacTpoiiku [IN-perynstopos
(k03¢ pUIMEHTHI HHTETPATBHOTO U IPONOPLHUOHATIBHOIO
3BEHBEB) HA XapaKkTep MEePeX0THOTO MpoIecca M3MEHEHUS
TOKa?

9.1lpuBeaute hopmyy ais onpeaeneHus Toka,
noTpedIsieMoro Tpexda3HbIM aKTUBHBIM BBIIPSIMUTENIEM C
M3BECTHBIMU ITapaMeTPaMH HArPy3KH.

10./To kakoro 3HaueHMs HAPSKEHUS 3apSIANTCS
KOH/ICHCATOP, BKIFOUEHHBIN Ha CTOPOHE IMIOCTOSTHHOTO TOKa
TpexdazHoro npeoOpazoBaTesis, paboTAIOLIETO B PEKUME
HEYIPABISIEMOTO BBITPSIMATEIS?

11.Kakue 3HaueHHUs aMIUTUTYAbBI U (ha3bl TOJHKHO UMETh
HanpshkeHue npeodpazoBaTess (OTHOCUTEIBHO
HaIpsHKEHUS CETH), YTOObI 00eCeunTh ero padoTy B
BBINPSAMUTEIBLHOM peXUME C KOAPPHUIIMEHTOM MOLTHOCTH
OJIM3KUM K equHuUIE?

12.Kakum 00pa3oM B crcTeMe YIpaBiIeHUsI aKTHBHOTO
BBIIPSIMUTENS POPMUPYETCSI (-COCTABIISFOIIAS CUTHAJIA
3aJJaHMs HaIpsDKeHUs Ha apoccensix? [loyemMy UMeHHO 3Ty
COCTABIISIONIYIO TPEOYETCs] KOHTPOJIUPOBATH?

13.B xakoM citydae He0OX0IMMO PEryIMpoBaTh 00e
COCTABIISIONIE HATIPSDHKSHHS HA IPOCCENSX TIPH
MOCTPOSHHUH AITOPUTMA YIIPaBICHHUs Ha ocHOBe dq-
KOOpJUHAT?

14.ITosicHUTE PUHIMIT BEIYUCIICHUS CUTHAJIA 3aJaHHsI TOKa
AKTHUBHOTO BBIITPSIMHUTEIS C TUCTEPE3UCHBIM YIIPABJICHUEM.

VYMeTh: BBIIOJIHATH pacder u

aHanmu3  paboTHl,
XapaKTEPUCTHKU

HUCCICI0BATh
CHUJIOBBIX

1.0npenenurte 1Mana3oH U3MeHEHUs HHIYKTHBHOCTH
Apoccesieil YeTbIPeXKBAJAPAHTHOI0 peryJasiropa.
HUcxonunie maHHbIE:

16




3annaHupOBaHHbBIE  PE3YJIbTAThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t mpoBepKU

AIEKTPOHHBIX PEryNnsaTopoB
MOIIIHOCTHU IIOCPEICTBOM
KOMIIBIOTEPHOTO
MOJICJIUPOBAHUS

- BXoziHoe Hanpsbxenue Upe. = 760 B;

- aMIUIUTYJ1a TOKa CeTH (OTpeOIsieMoro
peryasitopom) I, = 120 A;

- yroa ciBura (pa3HocTh (haz) MEeKAY HaNpsHDKEHUEM U
TOKOM CETHU: ¢ = g ;

- Hanpspkenue U yactota cetr: U = 380 B, f =50 I'iy;

- Tpebyembii Ko durmenT nckaxxkenus toka THD = 5%);

- makcuMaibHas yactora [IHUM: 5 xI'w.

2.BplunciiuTe akTHBHYIO M PeaKTUBHYIO

COCTABJISIONIHE TOKA MocpeacTBoM J(-KoopaMHAT

(ucnoab3yst GopmyJibl AJIS PSIMOT0 ¥ 0OPATHOTO

npeoopa3oBaHus KOOPAUHAT).

Hcxonusie qanHble:

- aMIUIUTYZa TOKa ceTH (MoTpedsieMoro

perynsitopom) I, = 60 A;

- yron ciBura (pa3HoCTh (ha3) MEKAY HANPsHDKEHUEM U
T

TOKOM CETH: ¢ = —— .

Omnpenenute HanpasiaeHus oced d U (, OCTPOUTE
BEKTOPHYIO JIarpaMMy HalpsHKEHHS U TOKa CETH,
0003HAYNB aKTUBHYIO, PEaKTUBHYIO, (10-COCTABIISFOIINE
TOKA, OTMETHTE YTOJI MEXAY BEKTOPAMHU.

CoxpaHuTe OCIMIIOTPaMMbI HampsHKEHUs (a3bl 4,
COCTaBJISIFOLIMX TOKa JUisi Ga3bl 4 U UX CymMMy, a Takxke dg-
cocTrapistone Toka. CpaBHUTE MOTYYSHHBIN pe3yNbTat ¢
3aJlaHHBIM TOKOM CETH.

3.Co3naiiTe Mo/ieJIb YeThIPEXKBAIPAHTHOTO
peryJsiTopa ¢ pa3oMKHYTOH CHCTeMO# yIpaBJieHUS.
Hcxonusie qanHble:

- BXogHoe Hanpspbkenue Upe = 820 B;

- aMIUIATYJa TOKa ceTH (MOoTpebIsieMoro

perynaropom) I, = 50 A;

- yroiu casura (pasHocTb (ha3) Mexay HanpsyKeHUEM U
TOKOM CETHU: (p = 2?71 :

Jl1g onpeieIeHHOro 3Ha4€HUsl UHAYKTHBHOCTH
HE00XOAMMO BBIUMCIIUTH CUTHAJ 33/1aHUS 110 HANIPSKEHUIO
Ha npoccensx (B dg-koopanHarax), a 3aTeM MOJyIHTh
COOTBETCTBYIOIIMI CUTHAJ 3a/1aHUs 110 HANIPSHKEHUIO
npeobpaszoBarens (B abC-koopanHaTax) v BEIYUCIUTH
COOTBETCTBYIOIIMM MoLyupyromui curnai s HIMM. B
cllydae nepeMoAy SN U3MEHUTE HHIYKTUBHOCTh
JpoCCeNei.

CoxpaHuTe rapMOHUYECKHI COCTaB TOKA U HAIPSKEHUS
npeoOpa3oBares, OCHUIIIIOrPaMMbl HANIPSDKEHUH U TOKOB
cety, dg-cocTaBnsIONINE HATIPSHKSHUS 3a]]aHUS Ha
JpOCCeNsix, HanpsiKeHne mpeodpazoBarens (st Gas3sl 4) u
€ro OCHOBHYIO TapMOHUKY, BBIZICJIUB €€ U3 UMITYJILCHOTO
curHaia (rpejcTaBbTe He 0oJiee ABYX MEPHOI0B
U3MEHEHHUs CUrHanoB). Onpenenure OTKIOHEHHUE
aMIUIATY 1Bl U (Da3bl TOKa OT TpeOyeMbIX 3HAYEHUII.
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4.BpIn0JTHUTE MO/IeJINPOBAaHNUE YeThIPEXKBAIPAHTHOIO
peryJisitopa ¢ 3aMKHYTOI CHCTEeMOIi yIIpaBJIeHUsI.
Hcxonusie nanHble:

- BxoaHoe Hanpsikenue Up. = 800 B;

- aMIUTUTYJa TOKa CeTH (IOTpedII1eMoro

peryastopom) I, = 90 A;

- yroJi caBura (pa3sHocTh (pa3) Mexay HalpsHKEHUEM U

51
TOKOM CCTHU: ¢ = —? .

Peanusyiite BbluKcIeHUE YIPABISIONUX CUTHAIOB
nocpenctsoM [1M-perynsaropa, mogas Ha €ro BXOJ CUTHAJ
omuOKH (OTKJIOHEHHMS) TI0 TOKY B (Q-KOOpAHHATaX.
Hacrpoiite [TN-perymnsarop (mopbepute K03 HUIHEHTHI
HMHTErPalIbHOTO U MPOMOPIIMOHATBHOIO 3BEHbEB) TaK,
9TOOBI BpEMsI PETYJIUPOBAHMSI COCTABIISIIO TPUMEPHO

0,1 c., mpu 3TOM XapakTep MepexoqHOro Mpolecca T0JKEH
OBITH OJIM30K K alepUOJUIECKOMY.

CoxpaHuTe OCIMIITIOTPAMMBI BXOJIHBIX M BBIXOIHBIX
curasioB [IM-perynsaropa, TOKOB U HaIIPSIKEHUH CETH.
[IpoBepbTe TOYHOCTH GOPMUPYEMOTO TOKA (AMILTUTYLY U
¢azy). Haliqure MakCHMaTbHBIA TOK, KOTOPBIH MOXHO
chopmupoBats nocpeacrsoM LHINM (6e3 nepemoysiiumn)
MIPH 33JJaHHBIX TTapaMeTpax peryisTopa.

5.0uenute (paccunTaiiTe) MHIYKTHBHOCTH BXOJHBIX
Apocceseii aKTHBHOIO BHINPSMUTEJIA.

Hcxonusie qanHble:

- MapaMeTphl HarPYy3KH (BBIXOIHOE HANPSIKEHUE
conportusnenue): Up. = 725 B, Ry = 29 Owm;

- eMKOCTb (PMJIBTPYIOIIET0 KOHJEHCATOpa (BKIIIOUEH
napajuienbHo Harpyske) C = 7,5 M®;

- HanpspkeHue U yactoTa cetr: U = 380 B, f=50 I'i;

- TpeGyeMblit K03(ppuumeHT nckaxenus Toka THD = 5%;
- makcuMainbHas yactora [HUM: 5 xI'm.

6.BbInotHUTE MO/Ie/IMPOBaHUE NIPOLecca HAYAIbHOI0
3aps/ia BIXOIHOT0 KOHAEHCATOPA BHIMPSMHTEIA.
HcxonHble qaHHbIE:

- MapaMeTphl HarPYy3KH (BBIXOIHOE HANPSIKEHUE
conpotusinenue): Up. = 700 B, Ry = 10 Owm;

- eMKOCTb (PMJIBTPYIOIIET0 KOHJAEeHCATOpa (BKIIOUEH
napauiensHo Harpyske) C = 7 mD.

Ha nepBoM 3Tane He0OX0JMMO peain30BaTh PEXKUM
HEYIPABIISIEMOTO BBIITPSIMHUTEIS TPH OTCYTCTBUH HATPY3KH,
a 3aTeM OCYIIECTBUTh PErYIUPOBAHUE BHIXOHOTO
HanpsbKeHus (TpU X0JI0CTOM X0/JI€) 3a CUeT 00paTHOM
CBSI3U 10 HANpPSHKEHUIO, T.€. BBIUUCIUTH CUTHAJ 3a/1aHUS
HaIpsDKEHUS Ha IPOCCENsX MOCPEICTBOM
nponopruoHansHo-uHTerpansHoro (I11) 3akona
peryIupoBaHHsL.

CoxpaHuTe OCIMIIIIOTPAMMBI BXOJHBIX M BBIXOTHBIX
curHasioB [IM-perynsTtopa, TOKOB M HaIIpsSOKEHUM CETH, a
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TaK)KE HAIPSDKEHUS Ha KOHJEHCATOPe, TOKa KOHJIEHCATOpa
U €ro MOCTOSIHHOW COCTaBIISIOILEH.

7.BbINoTHUTE MO/1eJIMPOBAHUE AKTUBHOIO
BBINIPSIMUTEJIS B HOMHHAJIBLHOM peKnuMe padoThl.
Hcxonuele nanHsle:

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

- eMKOCTh GuIbTpyroIero kouaeHcaropa C = 7 mO.
Heo6x0a1Mo0 ycTaHOBUTH HauaJIbHOE 3HAYEHHE
HaIpsDKEHUS Ha KOHJIEHCATope (3aJlaHHOE) U pean30BaTh
peryaupoBaHue HaNpsDKEHUS Ha Harpyske, oTpediiseMble
BBINPSIMUTEJIEM TOKH JOJDKHBI COBIAATh 1O (haze C
HaIPSDKEHUSMHU CETH, BPEMS PEryJIUpOBaHUs JOKHO
cocTaBiATh npuMepHo 0,2 c., IpHu 3TOM XapakTep
NEPEXOAHOr0 MpoLecca J0KeH ObITh OJIU30K K
anepruoANYECKOMY.

CoxpaHuTe OCHMIIIIOTPAMMBI BXOJHBIX M BBIXOJHBIX
curHaioB [T1-perynsTopoB B kaHajlaX peryaupoBanus d- u
0-COCTaBJIAIOLIEN HANPSKEHUS, TOKOB U HAIIPSKEHUN CETH,
a TaKKe HaIpsDKEHUS Ha KOHJIEHCAaTope, TOKa
KOHJICHCATOPA U €r0 IOCTOSIHHON COCTaBIISAIOLICH.
Omnpenenure caBur pa3 MKy TOKOM U HANPsDKEHUEM
CETH.

CoxpanuTte HanpsHKeHHE peoopazoBarers (st Gas3sr 4) u
€ro OCHOBHYIO FApMOHUKY (BBIIEIUTh U3 UMITYJILCHOT'O
curHazna). CoxpaHuTe rapMOHUYECKHI COCTaB TOKA.
8.UccaenyiiTe aKTUBHBIN BHINPSIMUTEJIb €
THCTEePe3UCHbIM yIIPaBJIeHHEM.

HcxonHele naHHble:

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

- éMKOCTb (pMIIbTpYyIoLIero konaeHcaropa C = 9 md;

- TpeGyeMbli K03 puuneHT nckaxenus Toka THD = 5%.
Brruucnure aMIummMTyly akTUBHOM COCTABJISIFOLIEN TOKA
3ananus nocpeacrsoM I11-perynsaropa no oTkIIOHEHHUIO
HanpsHKeHUs Ha Harpyske. Hactpolite peneiHblid 3JIEMEHT,
obecnieunB 3ananHoe 3HaueHue THD. Coxpanute
OCLIMJUIOrPaMMBbl TOKOB 331aHUSI, TOKOB M HaIIPsDKEHUIN
CETH, a TAK)KE FrapMOHUYECKHUI COCTaB TOKA.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 8binoanenuss 3uanus. OueHka "0TIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MTOJIHOM 00'beMe WJIH BBITIOITHEHO MTPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4 («xopomioy)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: (0
Onucanue xapakmepucmuxu evinoaneHus sHanusa: O1eHKa "Xopouo" BbICTaBIsAETCS, €CIU 3aJaHHe
B 1[€JIOM BBITIOJTHEHO BEPHO, HO €CTh HEJIOUEThI, 3aMEUYaHMsI, HE3HAUYUTEIIbHbIC OIITMOKH.
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENLHO" BBICTABISACTCS,
€CITM 3a/IaHUE BBITIOJTHEHO HE B IMIOJIHOM 00BEME WM UMEIOTCS CYIIECTBEHHBIE OIIHOKH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "Hey10BIETBOPUTEIbHO" BBICTABIISIETCS,
€CJIM 3aJJaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-5. KP NeS «MoaenupoBaHue CHJI0BOI0 3JIEKTPOHHOI'0 YCTPOKHCTBA MOBbIICHUSA
Ka4eCcTBAa 3JIeKTPOIHEePrumn»

®opmbl peaju3anuu. KoMIbIOTEPHOE 3a1aHKE

Tun kouTposabHoro Mmeponpusitusi: KonrpospHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro Meponpusitus: TpeOyercs B TeueHHe OAHOI mapsl
BBIIIOJIHUTh HA KOMIIBIOTEPE 3aJaHHE [0 MOJCIMPOBAHMIO JUIS YKA3aHHOIO IIPENOAABATEIIEM
BapMaHTa MCXOAHBIX JaHHBIX. [l0 HCTeYeHMM OTBEIEHHOIO BPEMEHM CTYIEHT I10Ka3bIBacT
BBITTOJIHEHHBIE IYHKTHI 3aJaHHs, TPETOAaBaTeNb (UKCHPYET OOBEM BBHINOIHEHUS paboOThl U
COOTBETCTBUE IIOJYYEHHBIX pE3yJIbTaTOB COJCPXKAHMUIO 33JaHUs, HHPOPMHUPYET CTYIEHTa O
BO3MOYKHBIX OIIMOKaX, YKa3bIBACT HAa HEMOUETHl M POpMYyNIHpyeT 3amedanus. llocie 3Toro cryaeHt
B Ha3HAUYEHHBIH CPOK JOJKEH O(GOPMUTH M cIaTh Ha IPOBEPKY OTYET, MOATOTOBJICHHBIH B
COOTBETCTBUHU C 3aJaHHEM, 3aT€M B TECYCHHME 3apaHee OIPEACICHHOIO BPEMEHHM IIPENONABATEIb
IIPOBEPSIET OTYET U BHICTABIISAET OLEHKY.

Kpatkoe cogepxanue 3a1aHus:
TpeGyercst coOpaTh U OTIAAUTh MOJAEIH CHIIOBOTO 3JIEKTPOHHOTO YCTpOiicTBa Ha 6a3ze 3-
(a3zHOrO0 MOCTOBOTO MPEOOPa30BATENS HAMIPSKEHHS, KOTOPOE TIOCPEACTBOM KOMIICHCALIUT
HEaKTHBHOH MOILHOCTH, OTpeOsieMoll Harpy3Koi, o0ecreurBaeT NOBbIIEHHE KOAPPHUIIEHTa
MOIIIHOCTH CeTH. PerynsTop BbINOIHAET HECKOIBKO (PYHKIIMI MMOBBIILIEHUS Ka4eCTBa
AIIEKTPOIHEPTruH (yKa3aHbl B UCXOJHBIX TaHHBIX ): KOMIICHCAIIUIO PEAKTUBHOM MOIIIHOCTH,
CUMMETPUPOBAHNE TOKOB, aKTUBHYIO (PUIIBTPALIMIO HanboJsee 3HaUuMbIX FapMOHUK. Cuctema
yIIpaBJIEHUS YCTPOHCTBA 00eCIIeUNBAET PEryIMPOBaHUE MOIIHOCTH 3a CUeT 00OpaTHOM CBSA3U O
TOKY.
DopMyIHPOBKHU KaKJI0r0 MyHKTA 3aJJaHus IPUBEJIEHBI B paszzeiie “KoHTposibHbIE BOITPOCH! Ha
ymenus”. [1o pe3ynbraraM BBITTOJTHEHUST HEOOX0AUMO 0OPMHUTH OTUYET B BUJIE TEKCTOBOTO
JIOKYMEHTa, KOTOPBIH JOJKEH COJIepKaTh yKa3aHHbIE TpadUKH C MOSCHEHUSIMU U
KOMMEHTapUSMH, a TAK)KE BBIBOJIbI (3AKJIIOUEHNS ), COOTBETCTBYIOLIME 3aAaHusIM. [Ipu
(GbopMyIHpPOBaHUU BBIBOJIOB CJIEIyET OTBETUTH HA BOIIPOCHI, MPE/ICTaBIECHHBIE B pa3/ele
“KoHTpoJsIbHBIE BONIPOCHI HA 3HAHUS .

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE Bonpocel/3aganus 11t IpoBepKH
pe3yibTaTtel  O0y4eHHs 10
JIVICTIATUTAHE
3HaTh: CXEMOTEXHUYECKHE 1.ITosicHUTE IOHSATHE «HEAKTHUBHAsE MOITHOCThY. Kakue
peneHHs " TIPUHITATIBI COCTaBJISIOLINE MOITHOCTH PacCMaTPUBAIOT MPU aHAIIK3Ee
MOCTPOCHHUS aJITOPUTMOB Tpex(azHbIX CUCTEM IIEKTPOCHAOKEHUS, KaK OHH
yIpaBiIeHUS YCTPOKCTB BBIYUCIISIIOTCS] M KAKOBA CBSI3b MEKIY HUMHU?
MIOBBIIICHUS KadyecTBa 2.Yro HazbIBatoT kKoaddunurenToM MourHoctu? Kakoe
JIEKTPOIHEPTUU BIIMSTHAE Ha €r0 3HAYE€HUE OKA3bIBAIOT Pa3HbIC BHIBI
norpeOuTeneit?
3.ChopmynupyiiTe OCHOBHYIO IPUUMHY YBEIHMUEHHUS TOKA
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HEUTpPAJIU B YETHIPEXNPOBOIHBIX ceTsx? K kakum
MIOCIICACTBUSIM MOXET MPUBECTH BBICOKUN YPOBEHb TOKA
HeuTpanu?

4.IlepeuncauTe OCHOBHBIE TapaMeTphI (MIOKa3aTeNn) KauecTBa
aneKTpo3Heprun. HazoBuTe npuynHbl X HApyLIEHUS U
CBSI3aHHBIE C 3TUM HETaTUBHBIE MTOCIICCTBUSI.

5.Kakue cymecTByIOT TpaIUuIIMOHHBIE CIIOCOOBI (CPEICTBA)
KOMITEHCAIIMN PEaKTUBHON MOIIHOCTH U PETyJINPOBAHUS
(crabmnmm3arun ) HanpspkeHus? KakoBbl 0COOGHHOCTH UX
MPUMEHEHUSI?

6.00bsCHUTE IPUHIUIT JCHCTBUS CUIIOBOTO 3JIEKTPOHHOTO
perynaropa KauecTBa dNeKkTposnepruu. Kakue
COCTABIISIOLIME TOKa HEOOXOAMMO c(hOPMUPOBATH HA BBIXOJIE
yCTPOICTBA B 3aBUCMOCTH OT BUJA HATPY3KH,
MTOJIKJTFOYCHHOM K Tpexda3Hoii ceTn?

7.Kakue ciocoObl BBIYMCIIEHUSI HEAKTUBHBIX COCTABISIONINX
TOKA MCIOJIb3YIOTCS IIPU peaIn3aluy alrOPUTMOB
yIPaBICHUS CUIIOBBIM AJIEKTPOHHBIM YCTPOHCTBOM
MOBBILLIEHUS KAYECTBA ANEKTPOIHEPTHH, B KAKUX CIIydasiX
paloHagbHee MPUMEHSITh TOT WU HHON TIOJIXO]]
(anmropurm)?

8.IlpuBenute CTPyKTypy anropurma paboTbl CUCTEMBI
yIpaBJIeHUs] MHOIO()YHKIIMOHAJILHOTO PEryJsITOpa KauecTBa
3JICKTPOIHEPIUH Ha OCHOBE IIpeoOpazosarens ¢ [IIMM-
yIpaBIE€HUEM.

9.KakoBo HazHaueHHe 0J10Ka CHHXPOHHU3AINH MTPU
pean3alyy aaropuTMa yrpaBieHHs yCTPONCTBOM
MOBBILLIEHUS Ka4eCcTBa MeKTpodHeprun? Kakos nmpuHumn
CHHXPOHU3AIINH C UCTIONIb30BaHUeM d0-KoopauHaT?

10.Kak TeopeTnyecku BBIYUCIUTh HAIPSHKEHUE
npeoOpazoBarels, Tpedyemoe st odecrieueHust GyHKIUN
MTOBBIILIEHUS KAYECTBA MIEKTPOIHEPTUH !

[losicHuTe NpUHLIMI ONPEEIICHUS CUTHAJIA 3a1aHUs
HaNpsDKEHUS IPU pealin3alliy alropyuTMa yIpaBieHUs
YCTPOMCTBOM.

11.Kak npoucxonuTt GopMUpOBaHNE MOTYIUPYIOLIUX
curHanos it peann3auuu HIMM-ynpasnenus? Kakue npu
3TOM CYIIECTBYIOT OTPaHUYECHUS?

12.ITosicHATE IPUHLIMII PEeATU3alUU PEICHHON MOTYIIALUN U
MIPUBEANUTE CTPYKTYPY aJIrOpUTMa pabOThl CUCTEMBI
yTIpaBJIeHUs] MHOTO(YHKIIMOHATIBHOTO PETYISTOPa Ha OCHOBE
npeoOpa3oBartess ¢ TUCTEPE3UCHBIM ypasieHueM. Kak B
9TOM AJITOPUTME OCYIIECTBUTDH PETYINPOBAHNE HAIPSKEHUS
Ha KOH/IEHCAaTOpe, BKJIIOYEHHOM Ha CTOPOHE MOCTOSHHOTO
TOKa rpeobdpazoBares?

YMeTn:
OTJIA)KUBATH
MOJCIIN
AIIEKTPOHHBIX

co3aaBaThb

annaparos

u

KOMITBIOTCPHBIC
CHJIOBBIX

C

1.UccnenyiiTe BausiHMe HATPY3KH, COCTOSLIEIH U3 ABYX
napaulejIbHO BKIKYECHHBIX IOTpeduTe e, HAa Ka4eCTBO
TOKa Tpex(a3HOoH ceTH.

[TapameTpsl ceTu: THII — TPEXITPOBOIHAS;
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3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOYyYeHHS  TI0
JUCITUILINHE

Bonpocsi/3aganus 11t npoBepKu

MCIIOJIb30BaHUEM TIPOTrPaMMBbl
s UMHTALUOHHOTO
MOJIETTUPOBAHUS

Hanpsokenune U = 380 B; wactora f = 50 I'n.
[TapameTpsl HArpy3KHU:
1) cumMeTpuYHasi aKTUBHO-UHAYKTUBHAS HAarpy3Ka

(R=2 Owm; L= 10,7 MI'H; BKJIFOUEHBI TIOCIIEI0OBATECIILHO,
CXeMa COCIMHEHUS — «3BE3/a»);
2) Tpexda3Hblii MOCTOBOW HEYITPaBJISEMbIN BBIIPSIMUTEND C
rC-punsrpom u R-narpyskoi

(r=0,3 Om; R=5 Om; C= 1500 Mx®D).
[TapameTpsl perysisTopa KauecTBa dJIEKTPOIHEPTUU:
- HalpsHDKCHHUE BXOJIHOTO HCTOYHHUKA mpeodpaszosarens Up, =
760 B;
- (pyHKUIMH: KOMITEHCAIUS PEaKTUBHON MOITHOCTH, aKTHBHAs
¢unbTpanus 5-if rapMOHHUKH TOKA.
Ilpoananuzupyiime capmonuyecKkuit cocmae QPaznvix
mMOK0E:
- MOJIYYUTE OCIMIUIOrPaMMBbI (Pa3HBIX HAMPSHKEHUHN CeTH U
oTpeOIIsieMbIX TOKOB (IIPEACTaBbTE ABA MEPHO/IAa U3MEHEHUS
CUTHAJIOB);
- COXpaHUTE Pe3yJIbTaT Pa3I0KEHUs TOKOB B psl Dypre (B
nuanaszone yactot g0 1000 I'm).
C ucnonvzosanuem cunxpounsix koopounam (dq)
GbIUUCTIUME HEAKMUBHYIO COCMABIAIOUYI0 MOKA HAZPY3KU
— MOK 3a0aHUA pezyiaimopa:.
- IpUBEANTE HEOOX0IUMBIE (YOPMYIIBI ISt IPSIMOTO U
oOpaTHOTO TTpeoOpa3zoBaHus KOOPAUHAT;
- COXPaHUTE OCUUIUIOrPAMMBI TOKA 3a/1aHUS U €T0
COCTaBJISFOLINX (PEAaKTHBHOM U rapMOHHYECKO¥) B Be Q- 1
abc-curuanos;
- oTpeienTe HanpaBieHus oce d u g, mocTpoiite
COOTBETCTBYIOIIYIO BEKTOPHYIO IMarpaMMy HampsLKEHUS U
OCHOBHOM TapPMOHHMKH TOKA CETH.
2.Peasu3yiiTe ynpoieHHYI0 MO/ie/Ib PeryJsiTopa,
HCMOJb3Ysl BMECTO NMpeodpa3oBareisi ylpasJisieMble
HCTOYHUKH HANPSIKEHUs (CXeMa COeIMHEHUS — «3Be3/1a»).
[TapameTpsl ceTu: TUI — TPEXIIPOBOIHAS;
Hanpspkenne U = 380 B; wacrora f = 50 I'm.
[TapameTpsl Harpy3ku (ABE HATPY3KH BKIFOUEHBI
NapaJuIENIbHO):
1) cuMMeTpruYHast aKTHBHO-WUHIYKTHBHAS HAarpy3Ka

(R=2 Om; L =10,7 MI'H; BKIIOUYCHBI ITOCIIEIOBATEIBHO,
CXEMa COEJIMHEHUS — «3BE3/1a»);
2) HeCUMMETpPHUYHAs PE3UCTUBHAS HAarpy3Ka

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

[Tapametpsl perymnsitopa:
- HalpsHKEHHE BXOJIHOTO UCTOYHUKA npeodpaszosarens Up, =
820 B;
- pyHKIMH: KOMITEHCAIUS PeaKTUBHON MOIITHOCTH,
CUMMETPUPOBAHUE TOKOB.
Onpedenume npedsapumenvHoe 3HaueHue
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3anjgaHUupOBAHHBIE
pe3ynbTaThl  00y4eHUS
JIVCIIATUTAHE

1o

Bonpocsi/3aganus 11t npoBepKu

UHOYKMUGHOCMU Opocceell pezyiimopa.
L = (Unp,m=Uc,m)
2nf Iy
rae I, f — aMImIuTya ¥ 4acToTa Haubosee 3HAYNMOM
TapMOHHKH TOKA 3a/1aHuUs;
Unpm = 0,5 - Upc — MakcumanbHas aMILIATy1a (pa3sHoro
HaMpsHKeHUs peoOpa3oBaTes;
Uc,m — ammuutyaa (pasHOro HanpsKEHHUs CETH.
Paccuumaime 3-¢haznoe ynpasnarouiee nanpsarcenue
UCHOYHUKOB KAK CYMMY UIMEPEHHBIX (Pa3HbIX
Hanpax ceHuil cemu u mpeodyemozo 3-hazno2o HanpaX3ceHus
Ha Opoccensax, KOmopoe cK1aovleaemcs u3 0gyx
COCMABAIOWUX, bIUUCTIUE KAXHCOYIO ROcpedcmeom dglabce-
npeobpazoseanun nocie pacuema 6 dq - Koopounamax:
Ug = —lg - 2nf - L,ug =iy - 2nf - L,
rze f —4acTora COOTBETCTBYIOUICH COCTABIISIONICH TOKa
3a1aHus; iq, iy — 00-cocTaBNsIOMNUE TOKA 3aJaHHs.
Ecnu MakcuManbHas aMIuiuTyja MOJIyYEHHBIX HAMPSKSHHMA
uctouHukoB npesbitiaet 0,5Up, To crieyeT yMEeHbIIUTh
MHJYKTUBHOCTB JPOCCETEH.
CoxpaHuTe OCIMIIIOTPAMMbI HAMPSKEHUI HCTOYHUKOB, a
TaK)K€ TOKOB Harpy3KH, peryJsiTopa 1 CETH.
3.BbInoJiIHUTE MOJIeJIMPOBAHNE PETYJIATOPa, peaau3oBaB
CHCTeMY ynpaBJ/jieHus U ucnoan3ys HINMM-
npeodpasoBareJb.
[TapameTpsl ceTu: TUI — YETHIPEXIIPOBOIHAS;
Hanpspkenne U = 380 B; wacrora f = 50 I'm.
[TapameTpsl Harpy3ku (ABE HATPY3KH BKIFOUEHBI
napaieNbHO):
1) HecOanaHCHUpOBaHHAs aKTUBHO-MHIYKTUBHAs Harpyska
(Zy =Z; =0,5Zp):
R=20m,L=11wMIH (Z4 = Z¢);
R=40wm, L=22wmlH (Zp).

2) Tpu 0HO(A3HBIX MOCTOBBIX BBITPSIMUTEINS ¢ IC-hriIbTpom
u R-narpyskoit

(r=1,50M; R=5 Om; C=1500 Mmx®D).
[TapameTpsl peryisTopa KauecTBa 3JEKTPOIHEPTUH:
- HalpsHKEHHE BXOJIHOTO UCTOYHUKA npeodpaszosarens Up, =
740 B;
- pynkuuu: aktuBHas puabTpanus 3-if TApMOHUKHU TOKA,
CUMMETPUPOBAHNE TOKOB.
Botuucnume ynpaenarouiee nanpaiicenue nocpeocmeom
UHMEZPANbHBIX PeZyIAmMOopos, N00A8 HA HUX CUZHATIb]
OMKNOHEHUA moKa 6 dq - Koopounamax:

Aic‘lq = idq - idq,usma

7€ iqq — TOK 331aHus B d( - KOOpJMHATAX;

Laqusm — M3MEPAEMBIH TOK B (| - KOOpMHATAX;

pacuer He0OXO0JMMO BBIIOJTHUTH JUIS KaX 101 Tpedyemoii
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl  OOYyYeHHS  TI0
JUCITUILINHE

COCTaBJISIONICH TOKA, TIPU ATOM IO PE3YIbTaTy
UHTErpUpOBanus Aiy ONPENENIeTcs Uy, a
110 Al HAXOJUTCS COCTABIIAIOIIAA —Uy .
Bri6epuTe yacToTy MOIYISAIUN U CPOPMUPYITE BXOTHON
curgain it HIUM->nemenra:

Uabc
0,5-Upc’
T7I€ Ugpe — TPEXa3HbBIN CUTHAI TPEOyeMOTo HaNpsKEHUS
mpeoOpa3oBares, paBHbIM CyMMe YIPABIISIOMINX
HanpsbkeHui B abc-koopauHarax u ha3HbIX HANPSHKCHUN
CETH.
HactpoiiTe unterpagbHbie peryasTOPhI ¢ UENbIO MOTYYSHHS
areproANYECKOro MEPEXOJHOrO MpoLecca IIUTEIbHOCTbIO HE
6onsure 0,1 c.
CoxpaHuTe OCIMILIOTPAMMEBI BBIXOIHBIX CUTHAJIOB
HMHTETPAIbHBIX PETYIATOPOB U MOTYIUPYIOIIETO CUTHAIA.
CoxpaHuTe OCIMILIOTPAMMBI TOKOB HAarpy3KH, PETyJsiTopa,
CETH U TOKOB HEUTpAJIU CETHU U HATPYy3KH, a TAK¥Ke
TapMOHHYECKHI COCTaB TOKOB PETYJISTOPA U CETH.
B ciyuae BbICOKOTO cofepaHUsl MOIYISIIUOHHBIX TAPMOHHUK
B TOKaX peryisitopa cienyer u3MeHuTb yactory LHNUM u/umm
CKOPPEKTUPOBATH 3HAYCHNE UHIYKTUBHOCTHU JAPOCCEICH.

Uy =

OnucaHue MKAJbI OLleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHE
BBITIOJIHEHO B MOJTHOM O0OBEME HIIH BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuku evinoaneHus sHanus: OneHKa "Xopouo" BbICTaBIISAETCS, €CIU 3aJaHNe
B L[€JIOM BBITNIOJIHEHO BEPHO, HO €CTh HEJIOUEThI, 3aMEUYaHMsI, HE3HAYUTEJIbHbIE OIIMOKH.

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS,
€CJIM 3aJIaHuE BBIIIOJIHEHO HE B MTOJIHOM 00bEME TN UMEIOTCS CYILIECTBEHHBIE OIIUOKH.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu evinoanenus sHanus: OueHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS,
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WJIM IIPEUMYILIECTBEHHO HE BBINIOJIHEHO.
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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 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 CETU: ¢ = Z,

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

Heo0xoaumo:

- OIICHUTh UHIYKTHBHOCTH JAPOCCEIICH M BXOJHOE HAMPSHKCHHE MTPeoOpa3oBaTesi, BHIOPATh
yactoty [1INM;

- BBIYHCITUTH AKTUBHYIO H PEAKTUBHYIO COCTABJISIFOIINE TOKA, HCIIONB3Ys MIPSMOE 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.

IIpoueaypa 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
BOMpoc Oumiera, MPOJEMOHCTPUPOBATH PE3Y/IbTAT BBIMOJIHEHUS MPAKTUYECKOrO 3a/laHus, JaB
He00X0UMble KOMMEHTAapUH, TIOSCHEHUS U XapaKTEPUCTUKY MOIYYEHHBIX PE3yJIbTaTOB.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YITbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: UJ-4nxk-1 [IpumensieT coBpeMeHHbIE CpeicTBA MATEMaTHYECKOTO
MOJIETTUPOBAHUS SJIEKTPUUECKHUX U DJIEKTPOHHBIX alllapaToB, a TAKKE CPEACTBA YIPABICHUS
KaueCTBOM Ha CTaJIuU MPOEKTUPOBAHUS, IPOU3BOJCTBA U IKCILITyaTalluH dJIEKTPUUECKUX U
AIIEKTPOHHBIX aIapaToB

Bonpocsl, 3aganus
1.YeTsIpexKBaipaHTHBIN 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 aJlrTOpUTMa YIpPaBJICHUs PErYIATOPOM KauecTBa
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.

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

1. Kakue MOIIHOCTH, paccMaTpUBaeMble IIPH aHAJIU3e TPeX(a3HbIX cHCTeM
3JIeKTPOCHAOKEHM S, SIBJISIIOTCH «HEAKTHBHBIMHN»?
OTtBeTsI:
1) peakTHBHasi MOITHOCTb OCHOBHOM rapMOHUKH;
2) peakTUBHas1, MOLTHOCTH UCKAXEHUS U HECUMMETPHH;
3) moJiHast MOIIIHOCTh;
4) MOLTHOCTH UCKaXXEHUSI 1 HECUMMETPHH.
BepHblii 0TBET: 2) peakTHBHAsL, MOIIHOCTH NCKAKEHUS M1 HECUMMETPUH

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
AKTHMBHOI0 (pMJIbTPA, NOJAKJIIYEHHOIO K ceTH ¢ yacTtoroi 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 peanu3zauuu GyHKIMH KOMIIEHCAIIUH PEAKTHBHONW MOLIHOCTH NMOCPEACTBOM
CHJIOBOT0 3JIEKTPOHHOIO PEryJisiTopa ¢ ynpasBJjieHMeM Ha OCHOBE TeOPMH MITHOBEHHOI
MOIIHOCTH HEOOX0IMMO BHIYHCIATD:
OTBeTsI:
1) neNCTBUTENHHYIO COCTABIISIONTYI0O MTHOBEHHOW MOIITHOCTH;
2) MHUMYIO MTHOBEHHYIO MOIITHOCTb;
3) mepeMeHHYIO COCTABJISIONIYI0 MTHOBEHHOM MOIIIHOCTH;
4) NOCTOSIHHYIO COCTaBJISIOIIYI0 MHUMOM MIHOBEHHON MOIIIHOCTH.
BepHblii 0TBET: 4) MIOCTOSHHYIO COCTaBIISIOLYI0 MHUMONH MITHOBEHHOW MOIIIHOCTH
5.C ne/1b10 CHHKeHHUsI TOKA HeliTPaIu NPH HeCUMMETPUYHOI Harpy3Ke nocpeacTBOM
CHJIOBOT0 JIEKTPOHHOTO PEryJisiTopa J1Jisl BIYMCJIEHNs TOKOB 3aJaHUsI UCTIOJIb3YyeTCs:
OTBeThI:
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.
Bepnsiii otBeT: 3) abc/dq-npeobpazoBanue 175 HYJI€BOM MOCIEA0BATEILHOCTH
6.B uem 3ak/r04aeTcsi PyHKIUS NPONOPUHOHAIbHO-HHTETPAJTbHBIX Pery/siTOpoB B
aJIrOpuTMe YIpaBJeHUs CTATHYECKHM KOMIIEHCATOPOM PEAKTHBHOI 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 coBpeMeHHbI HA0Op HHCTPYMEHTOB
YIPaBICHUS KAYECTBOM IEKTPUYECKUX U DJIEKTPOHHBIX allllapaToB, BKIKYas CTATUCTUYECKUE
METO/IbI

Bomnpocel, 3axanus

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

2 Ilpeobpa3zoBanue Tpex(da3Hoil cUCTEMBI B IBYX(a3HYIO C HEMTOABMKHBIMU 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 AJ151 IPOBEPKH 0CTATOYHBIX 3HAHUM

1. XapakTepHbIM OT/INYMEM IHMPOTHO-UMIYJIbcHON MoayJsinuu (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 (TOKaA);
3) dbopmupoBaHrEe CHHYCOMIAIBHOTO HAMPSKEHUS (TOKA);
4) nocTosIHHAs YaCTOTa KOMMYTAIMH [TOJYITPOBOIHUKOBBIX KIIFOUEH.
BepHblii oTBeT: 1) BbIcOKas 4aCTOTa KOMMYTAIIMK MTOJIYTIPOBOIHUKOBBIX KIIFOUEH
2. Koappunuent monyasinnu npu LHIMM-ynpaBienun onpeaesisieTcsi 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) OTHONICHUE YaCTOTHI MOAYJIUPYIOIIETO CUTHAJIA K YaCTOTE HECYIIEro CUTHAIA.
Bepubliil oTBeT: 1) OTHOLIEHHE aMILTUTYABI MOAYJIUPYIOIIETO CUTHAJIA K aMILTUTY/E
HECYILETO CUTHAJIA
3.YeMy paBHO OTHOLIEHHE AMILIMTYAbl OCHOBHOW rapMOHNKH (pa3HOr0 HANPSKEHUS Ha
BbIX0/¢ Tpex(a3HOI0 MOCTOBOI'0 MHBEPTOPA K BXOJAHOMY HAIIPSKEHHUIO 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, €CJI¥ B (pOpMYyJIaxX IPSIMOIro npeodpa3oBaHusi 3HaYeHUe KO3 (ppuueHTa
pPaBHO:
OtBeThI:

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

BepHnbiii oTBeT: 4)
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
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.

Oyenka: 4 («xX0poII0»)
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, He3HAUUTEIbHbIE OIINOKH.

Oyenka: 3 («yIOBICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Moporosoro”
ypOBHS. 3aJaHKe BHITIOIHEHO HE B IOJTHOM 00BEME HIIM UMEIOTCS CYIIECTBEHHBIE OLITHOKYU U
BBISIBJICHBI HEJIOCTATKH B TEOPETUYECKOM MOATOTOBKE.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu 6blnonneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIITOTHEHA
PEUMYIIECTBEHHO HETPABUIIBLHO.

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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