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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Ceefenua o Bragensue L3N M3aKn

Bnageney Mbiublk I.C.
IIpenoaBaTenn Wpermudnratop RT7468670-MytsyKGS-baadae29 I'.C. MbIbIK
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOI[HTGHB o Csepenun o Bnagensue L3N M3K M IO
00pa30BaTCIIbHOU Bnaneney PymaHLEB M.FO. T
HpOFpaMMBI WaeHTUdMKaTOp b7b75d7-RumyantsevMY-eafe30 Pny{HHeB
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka
3BaHKE) MIOJITTHCH)
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K M IO
3aBeHyI0HIHHU Braneney PyMAHLEE M.FO. e
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTUdMKaTOp b7b75d7-RumyantsevMY-eafe30 Pny{HHeB

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka

3BaHKE)

MIOJITTHCH)



OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. ITIK-1 CnocoOeH BbIOMpaTh ONTUMAJIbHBIE U3 U3BECTHBIX U IPOEKTUPOBATh HOBbIE TEXHUUECKHUE
peuieHns B 001acTH MPo(heCCHOHAIBHOM JeSITEIbHOCTH B paMKax chopMyIupoBaHHOM 3a/1a4H,
COCTaBJIATh U 0QOPMIIATh TEXHUUYECKYIO JOKYMEHTALIUIO
NJI-6 YMeeT aHAIM3UPOBATH COBPEMEHHOE COCTOSTHUE JIEKTPOOOOPYIOBaHUS aBTOHOMHBIX
00BEKTOB U MPOrHO3UPOBATH IyTH PEANNU3ALNN IEPCIEKTUBHBIX TEXHUUECKUX PELICHUH
NJ1-7 Ymeer BbIOMpaTh ONTUMAJIbHBIE TEXHUUYECKHUE PELICHNUS I OpraHu3aluu 1
TEXHOJIOTUH ITPOU3BOICTBA 3JIEKTPOOOOPYL0BAHHS aBTOHOMHBIX O0BEKTOB

2. I1K-2 CriocobeHn ¢popMynrupoBaTh eI U 33Ja4d UCCIE0BaHUS 00BEKTOB MPO(ecCHOHANTBHOM
JeATEIbHOCTH, TIPUMEHSTH COBPEMEHHBIE METO/Ibl HCCIICAOBaHMUS, OLICHUBATh U MIPEICTABIIATH
pe3ybTaThl HCCIEIOBAHUS

NJI-2 Brnageer meToamMu aHaIM3a U CHHTE3a DJIEKTPOHHBIX SHEPTETUUECKUX CHCTEM

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanusanuu: ITncemenHas padora
1. UccnenoBanue xapakpucTtuk Tpexdasnoro TBY ¢ kopekTopom Ko33¢uiieHTa MOIIHOCTH
(KKM). (domaminee 3aianue)
2. UccnenoBaTh 0COOEHHOCTH pabOThl M (PYHKIIMOHAIbHBIE CBOWCTBA MHBEPTOPHOM AUeHKH
no HyneBoi cxeme (HUA) (Jomamnee 3amanue)
3. Onpenenenue 1eHCTBYIOLIETO, CPEAHEr0 3HaUeHU U kKoadduunenTa GopMbl THTIOBBIX
CUTHAJIOB B 00J1aCTH CUJIOBOM IIpeoOpa3oBaTeIbHOM TeXHUKH ([JomarniHee 3aqaHue)
4. ITepcnexTtussl pazsutus (Pedepar)
5. Paccunrtath BXOJHON KOA(P(UIIMEHT MOITHOCTH TPAaHC(HOPMATOPHO-BBITPSIMUTENBHBIX
ycrpoiicts (TBY) ([Jomamnee 3aganue)
6. Paccunrtate KII/] oqHOda3zHOro nuBEpTOpa, pEryIMpyMEMOro IMUPOTHBIM CIIOCOOOM
([lomarmnee 3a1aHue)
7. Pacuér rabaputHOl MolHOCTH TpaHchopmaropa B AByX Bapuantax TBY (lomaminee
3a/IaHUE)
8. Pemienune cnenuanbHo MoA00paHHbIX 0a30BBIX 33/1a4 (HE MeHee 4-X), XapaKTepU3yIOIINUX
TUnoBble (hpuznyeckue nporeccel B ycrpoiicreax CIIT ([JomamHee 3aganue)
9. CuHTE3UpOBaTh CTPYKTYPHO-AJITOPUTMUUECKHH 00K 01HO(A3HOT0 HHBEPTOPA
MOBBIIEHHON MOIHOCTH (JlomaliHee 3ajaHue)

BPC aucuuniauHbl

1 cemectp
Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Pa3nen nucnuIninHbl Nnnekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5




| Cpok KM: | 3 5 7 | 10 | 15
BrinpsimiieHne nepeMeHHOro Toka
[TpenmeTHOE conepkanue AucUMILIMHEL DOC + +
Oco0eHHOCTH MTPOEKTUPOBAHUS COBPEMEHHBIX
TCHCPUPYIOLIHUX 3JICKTPOTCXHUYCCKUX KOMIIJICKCOB + + + +
ABTOHOMHBIX 00BEKTOB
OCHOBBI CHHTE3a, aHATIN3a U pacyeTa TPaHCPOPMATOPHO-
BBITIPAMUTEIBHBIX ycTpoicTB (TBY) n
aBTOTPaHC(HOPMATOPHO-BHIIPSIMUTEIBHBIX YCTPOHCTB + + +
(ATBY) ¢ nonp30BaHMEM MPHUHIIMIIA MHOTOKaHAJILHOTO
IpeoOpa3oBaHusl YHEPrETUUECKOT0 MOTOKA
OcBoeHue 60a30BbIX 33]]a4 Ha OCHOBE HCIOJIb30BaHUS
BO3MOXHOCTEN HUMUTALMOHHOTO KOMITBFOTEPHOIO + + + +
MOJICJINPOBAHUS
ManmHHO-3JIeKTPOHHbIE reHepupyroue cucreMbl — MOI'C-
1 («BentunbHblie reHepaTopsi»), 1 MOI'C-2 (cuctemsl Kiacca + +
[1CTIY — nepeMeHHasi CKOPOCTb — IIOCTOSIHHAS YAaCTOTA)
(BOIIPOCHI CHHTE3a , aHANIN3a, PACYETOB)
[TpeoOpazoBarenu kitaccoB AC/AC. DHepreTndeckuii 6amaHc +
— KAaK KpUTEPHUI CAMOKOHTPOJISI pe3yJIbTaTOB UCCIIEIOBAHUIM
Bec KM: | 20 20 20 20 20
2 cemecTp
Beca KOHTpOJIBHBIX MEepONIpUsATHiL, %
Pasies AHCIHILIHHbI Nunekc KM- | KM- | KM- | KM-
KM: 6 7 8 9
Cpox KM: 4 8 12 8
HHuBepTHpOBaHHUE MOCTOSHHOTO HAIPSKEHUS
CoBpemeHHbIe cr1ocoObl MHBEPTUPOBAHNE U KOHBEPTUPOBAHUE + +
HaNPsDKEHUS IOCTOSIHHOTO TOKA
CnocoObl UMITYJIBCHO-MOYJISIIUOHHOTO IPeoOpa3oBaHus + + 4
HHEPreTUUECKOT O MOTOKA
Hcnonp30BaHnEe TapMOHUYECKOTO aHAIN3a IPU MOJIETIbHOM + +
ONMCAHNUU IPOLECCOB B MHBEPTOpaxX
Tpexda3Hblil HHBEPTOP, ATOPUTMBI YIIPABICHUS U aHATIHN3 + + +
IIPOIIECCOB B HEM
Hcnonb30BaHue NpUHLIMIIA MHOTOKaHAJIBHOT'O IPE00pazoBaHMs
(MKII) snepreruueckoro noroka s cuareza OMH u TUH ¢ + +
yJIy4IIEHHBIMU TOKA3aTENISIMU KauecTBa
UcnonszoBanue npu cunteze OMH u TUH pecypcocOeperaroriero + +
npuHuuna [I1BYUIT
®ynkiumonansHble cBoiictBa OMH n TUH kak 4-X KBaipaHTHOTO + + +
npeoOpazoBaTes
CopepxaHue UealbHOr0 CUCTEMHOTO IPOEKTUPOBAHHUS Ha + +
npumepe MOI'C-2
Bec KM: | 25 25 25 25

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

IK-1 NJI-6nk-1 YmMmeer | 3HaTh: Omnpenenenne ASHCTBYIONIETO, CPEAHETO 3HAYCHUH U K03 durrenra
aHAIU3UPOBATH TeHaeHuuu pazsutus Ol (hOpMBI TUIIOBBIX CUTHAJIOB B 00JIACTH CHUJIOBOM IIpeoOpa3zoBaTeIbHON
COBPEMEHHOE COCTOSIHUE | IPUHLUIIBI CONPSKEHUS TexHuKkH ([lomarinee 3aianue)
3EKTPOo0OOpyIOBaHUS YCD ¢ anekTpudecKkumMu Pemenue crenmanbHo moqo0paHHBIX 0a30BbIX 3a/1a4 (HE MeHee 4-X),
ABTOHOMHBIX OOBEKTOB U | F€éHepaTOpaMHu B paMKax XapaKTepU3YIOIIUX TUIOBbIE (hru3ndeckue mporecchl B yerpoicrBax CIIT
MIPOTHO3UPOBATH MyTH | pelieHus 3a1ad cuctemuoro | (lomarminee 3aianue)
peanuzanuu npoexktupoBanust MOI'C HccnenoBaTh 0COOCHHOCTH PaOOTHI M (PYHKIIMOHAIBHBIE CBOMCTBA
MEPCIIEKTUBHBIX MIPUHIIMIIBI ¥ CTIOCOOBI WHBEPTOpHOU siueiiku no Hynesoit cxeme (HUS) (Homaminee 3aganue)

TEXHUYECKHUX PELICHHUU

coBepuieHcTBoBaHusA YCO u
MOI'C B HanpaBieHUH UX
MIPOEKTUPOBAHMUSI 110
KPUTEPUSIM SHEPTO-U
pecypcocOepekeHmst
COJIEp’KaHuE U 3a/1a4u
CHUCTEMHOT'O
npoektupoBanus (CII);
YMers:

IIPY CaMOCTOSITENbHBIX
HCCIIETIOBaHUSX
OCYILIECTBIIATH
CaMOKOHTPOJIb PE3y/IbTATOB,
MIOJIyYEHHBIX HA OCHOBE
NKM

BBIOMPATH pallMOHAIbHbIE
METO/JIbI JUIsl pEIICHHUSI

Paccuunrars KI1/] ogHOda3HOTO HHBEPTOPA, PETYIUPYMEMOTO HIMPOTHBIM
ciocobom ([Jomarrnee 3aganue)

CuHTe3upoBaTh CTPYKTYPHO-AITOPUTMHUUECKHUI 00K 01HO(DA3HOTO
MHBEPTOpa MOBBILIEHHOM MoltHOCTH ([loMaliHee 3a/1aHue)

[lepcniextuBsl pa3Butus (Pedepar)




MTOCTABIIEHHBIX IPOSKTHBIX
3aa4y

(dhopMyupoBaTh 3a1a41
CHUCTEMHOT'O
MIPOCKTUPOBAHHUS
OTCJIC)KUBATh Pa3BUTHE
00JacTh TEXHUKH Ha OCHOBE
paboThl C UCTOYHUKAMU
IIEPUONYECKON
nH(popManuu (BKIFOYast
pedepaTuBHBIC )KYPHAIIBI)

I1K-1

UN-7rnk-1 YMmeeT BbIOMpaTh
OIITUMAJIBHBIC TCEXHUYCCKUEC
pelIeHus] Ui OpraHU3aluu

n TEXHOJIOIUHN
IPOU3BOICTBA
AIIEKTPOOOOPYI0BAHUS

ABTOHOMHBIX 00BEKTOB

3HaTh:

MOKa3aTeNN KauecTB
ANEKTPOIHEPTUH
COBPEMEHHBIE BO3MOKHOCTH
MOJIETTUPOBAHUS U CIIOCOOBI
MCCIICIOBAHMS TIPOLIECCOB B
YCO u MOI'C Ha ocHOBE
UMHUTALMOHHOTO
KOMIIBIOTEPHOTO
MoaenupoBanus (MIKM)
(GyHKIMOHAIIbHBIE
XapaKTePUCTHKH, IIPUHITUITHI
paloThI U pacuéra
YCTPOMCTB CHIIOBOM
anekTpoHuku (YCO),
MIPUMEHSIEMBIX B OCHOBHBIX
KJIaccax MaIIMHHO-
AIIEKTPOHHBIX
TeHEPUPYIOLINX CHCTEM
(M3I'C) AO

OCHOBHBIE 3Tallbl, CPECTBA
Y METOJIbI TPOEKTUPOBAHHS

Onpenenenue AeHCTBYIOLIET0, CPEAHETO 3HAYEHUH U KOApPHULIMEeHTa
(OpMBI THITOBBIX CUTHAJIOB B O0JIACTH CHIIOBOW IIPpeoOpa30BaTeIbHON
texHukH ([lomairnee 3agaHue)

Pemenue crienmansHo moqo0paHHBIX 0a30BBIX 33124 (HE MeHee 4-X),
XapaKTepU3yIOIUX TUIIOBbIE (pu3nyeckue mporeccel B yerpoicrsax CIIT
(domamruee 3aanue)

PaccuuTarh BXOJHOM K03((HUIIMEHT MOLTHOCTH TPaHCHOPMATOPHO-
BBIIPSIMUTENBHBIX YCTpoicTB (TBY) (omainee 3ananue)

Pacuér rabaputHoil MomHOCTH TpaHcopmaTopa B ABYX Bapuantax TBY
(domamruee 3aianue)

HccnenoBanue xapakpuctuk Tpexdasnoro TBY ¢ kopekTopom
koaapurierta moutHocTH (KKM). (lomamHee 3ananue)




o

o0JacT MPUMEHEHUS
MIPOEKTUPYEMBIX 00BEKTOB
(OI1), npenbsBasieMbIe K
HUM TpeOOBAHUS U YCIOBUS
JKCIUTyaTaluu

YMers:

MIPOBOJUTD
COIIOCTaBUTEIILHYIO OLICHKY
aIbTEPHATUBHBIX BApUAHTOB
pELIEHH IO 38JaHHBIM
KpUTEPUIM

pelaTh CUCTEMHBIC 337291
Ha ocHoBe KM
MIPUMECHSITH IPUHITAITBI
CHUCTEMHOT'O
MIPOCKTHPOBAHHSI
CaMOCTOSITENTEHO
aHAJIM3UPOBATH HOBEIC
pelnieHus

[1K-2

NA-2nx-2
METOAAMU  aHalu3a |
CHHTE3a SIIEKTPOHHBIX
SHEPTrETUYECKUX CHCTEM

Bnaneer

3HaTh:

COBPEMEHHBIN YPOBEHD
paszButus YCO u MOI'C
YMeTs:

dhopmynupoBaTh 3a7a4H,
HE0OXOIMMBIE U
JIOCTATOYHBIC JISl HanOoJiee
MOJIHOTO TOCTHKEHUS
MOCTABJICHHOM LIENN
(ucciemoBaHus U
CHUCTEMHOTO
MIPOEKTUPOBAHMS OOHEKTA B
pamMKax HMEFOIIHXCS

UccnenoBats 0coOeHHOCTH pabOTHI U PYHKIIMOHAIbHBIE CBOWCTBA
MHBEPTOpHOH siueiiku no HyneBoil cxeme (HUS) (Jomaminee 3ananue)
Paccuurare KIIJ] onHOoda3zHoro nHBepTOpa, peryaIupyMeMoro MUpOTHBIM
ciocobom ([Jomarrnee 3aganue)

CuHTe3upoBaTh CTPYKTYPHO-AITOPUTMHUUECKHUI 0OJIUK 01HO(DA3HOTO
WHBEpPTOpa MOBBIIEHHOHN MoHOCTH ([loMaliHee 3a1aHue)

[lepcnextuBsl pa3Butus (Pedepar)




PECYPCOB U OTpaHUUYEHUI)
pelaTh 3a/1a4u CHHTE3a
CTPYKTYpHO-
AITOPUTMUYECKOTO 00JTNKA
MIPOEKTUPYEMOTO 00BEKTa
(I10)

UCIOJIb30BAThH paHee
pruoOpeTéHHBIE B 0a30BBIX
Kypcax 3HaHUS JJIs
MO/ICJIBHOTO OTIMCAHUS
MIPOIIECCOB B UCCIIEAYEMBIX
00BEKTaX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. Onpenesienne 1eiicTByOLIero, cpeHero 3Ha4eHuil 1 ko3gduunenta Gpopmol
THIIOBBIX CUTHAJIOB B 00J1aCTH CHJIOBOM Npeodpa3oBaTeIbHONH TEXHUKHU

®opmbl peanuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHnss KOHTPOJIbHOTo Meponpusitusi: OdopmieHne yaqo009uTaeMoro oT4era
C pe3yibTaTaMu

KpaTKOC CoAcpKaHUuE 3alaHUA:
OHpe,I[eJ'II/ITb ﬂeﬁCTBYIOLHCC " CpCAHCC 3HAYCHUC HAIIPAKCHUA TpaHeHeHHaﬂBHOﬁ (1)OpMBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hate:  o0JacTd  TpPUMEHEHHUS 1.Yrto takoe koapummeHT GopMbI HAPSHKECHUS?

npoektupyeMbix o0wvekToB (OIl),

IpebsBIsIEMbIE K HUM

TpeGoBaHUs u yCI0BUSA

AKCIUTyaTallu

VYMeTh: BbIOMpATh palOHAJIbHBIE 1.Kak onpenenuts K03 PpULHUEHT rapMOHUK HAIPSKEHUS

METO/IbI TUISt pelieHus 3aaHHOl POopMBI?

HOCTaBJIEHHBIX ITPOEKTHBIX 3324

YMeTb: NPUMEHATh MPHUHIMIIBI 1.Kak onpenenuts 3HepreTuyeckuii 0agaHc B 3a1aHHOM

CHUCTEMHOI'0 IPOEKTUPOBAHHUS cxeme?
2.Kaxk onpenenuTs B3aUMOCBS3b IOCTOSTHHOMN
COCTABJISIOLIEH BBITPSIMIIEHHOTO HAPSKEHUS CO
BXOJIHBIM HAIIPS’KEHUEM BBIIPSIMUTENS B 3aJaHHON
cxeme?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBHITIOJTHEHO MTPABMJILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoineHus sHanus: O1eHKa "He 3a4TeHO" BBICTaBISIETCS €CIH
3aJlaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK HITH Pe3yJIbTaT HE COOTBETCTBYET 3aJaHHIO

KM-2. PemieHue cnenuajbHO MOA00PaHHBIX 0a30BbIX 32/1a4 (He MeHee 4-X),
XapaKTepU3yIIUX THIIOBBIE (pu3nyeckne npoueccol B yerpoicreax CIIT

®opmbl peanusanun: [lucemennas padbora

Tun KOHTPOJILHOr0 Meponpusitus: /lomaninee 3a1anue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeleHHsi KOHTPOJbHOIO MeponpusiTus: MojenupoBaHue, aHaiu3, pacTerT,
CaAaMOKOHTPOJIb ~ PE3yJbTAaTOB WCCIENOBAaHMA W  BOMPOCHI CHUCTEMHOTO  IPOEKTHPOBAHMUS.
Odopmnenne ynobounTaeMoro otyeTa ¢ pe3yabTaTaMu




Kpartkoe cogep:xkanue 3aiaHuA:
[Toctpouts rpaduku nepexoaHbIX MPOLECCOB B OJHO(PAZHOM OJAHOMOIYIIEPUOTHOM
BBITIPSIMUTEITE

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE JTallbl, CPEACTBA 1.07 yero 3aBucUT (hopMa BBIXOJAHOTO HAIIPSKEHUS B
1 MeTojbl npoekTupoBanus [10 BBIIPSIMUTEIBHBIX CXeMax?

YMmeTh:  QopmynaupoBaTh 3a7auu 1.Kak KOJIMYECTBEHHO OLICHUTH MYJIbCALUU
CUCTEMHOI'0 IPOEKTHPOBAHHUS BBIIPSIMJIEHHOT'O HAIIPSKEHUS?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUJILHO WK C HE3HAUUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBE/ICHHBII CPOK WIIM Pe3yJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-3. Paccuurath BXOAHOH KO3((PUIIHEHT MOIIHOCTH TPAHCHPOPMATOPHO-
BBINIPAMHUTENbHBIX yeTpoiicTB (TBY)

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec koutposabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHMsi KOHTPOJILHOrO Meponmpusitus: MojenupoBaHue, aHaliu3, pacTerT,
CaMOKOHTPOJIb ~ pe3yJbTAaTOB  MCCIEJOBAaHUW M  BONPOCHI CHUCTEMHOTO  TPOCKTHPOBAHMS.
Odopmnenne yno604uTaeMoro otueTa ¢ pe3yibTaTaMu

Kparkoe cogep:xanue 3aiaHus:
Paccuutath BXOAHOH KO3 (UIIMEHT MOITHOCTH TPAHC(POPMATOPHO-BHINPSIMHUTEIbHBIX

yctpoiictB (TBY) mpu HCXOIHBIX JaHHBIX, 33/1aBA€MbBIX TIPETIOaBaTeIeM

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HAaTh: NIOKa3aTeNN KauecTB 1.YTo Takoe BXOJHOH KO3((UIIMEHT MOLTHOCTH?
AIIEKTPOIHEPTHH

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLeHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPABHJILHO UJIU C HE3HAYUTEIBHBIMU HEJOUeTaMH1

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABIISETCS €CIIU
3a/1aHKM€ HE BBINOJIHEHO B OTBEJIEHHBIN CPOK HIIM PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-4. Pacuér rabaputHoii MOIIHOCTH TpaHcdopMaTopa B AByX Bapuantax TBY

®opmbl peanusanuu: [luceMenHas padora
Tun KoHTpoILHOTrO MeponpusaTHs: J{omaiiHee 3aganue
Bec koHTpOIbHOrO Meponpusitusi B BPC: 20
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IMpoueaypa mnpoBeneHHsT KOHTPOJHHOTO Mepompusitusi: MojenupoBaHue, aHaiu3, pPacTer,
CaMOKOHTPOJIb ~ PE3YJIbTATOB  HCCICIOBAHWUA W  BOMPOCHI  CHCTEMHOTO  MPOCKTHPOBAHHSI.
OdopmieHne yro004uTaeMoro oTdeTa ¢ pe3yibTaTaMu

Kparkoe conepxanue 3ajaHus:
[TpuBecTu pacuér rabapuTHONW MOUTHOCTH TpaHchopMaropa B 1ByX BapuaHTax TBY 3amannoii

nmpenoaaBaTcjieM TOIIOJIOI'UH. PC3YJ'IBTaTBI CPaBHHUTDb U OOBSICHUTD

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HATh: COBPEMEHHBIC 1.Uro Takoe rabapuTHasi MOIIIHOCTh TpaHchopMaTopa?
BO3MOXXHOCTH MOJICJIUPOBAHUS U
CIOCOOBI UCCIIEIOBAHUS MPOIECCOB
B YCO u MDIIC mnHa ocHOBe
UMUTAIIIOHHOTO KOMIIBIOTEPHOTO
moaenupoBanus (MKM)

YMeTb: pemarb CUCTEMHBIE 3a1a4n 1.Kak onpenenuTh 1elCTBYOIIEE 3HAUEHUE TOKA IIPU
Ha ocHoBe KM 3a/IaHHOM ero (popme?

OnucaHue MKAJbI OLleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJjaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAYNUTEILHBIMHU HEJI0YETaMHU

Oyenxa: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO

KM-5. UccienoBanue xapakpuctuk Tpexgasnoro TBY ¢ kopekTopom ko33¢punenra
MouHocTH (KKM).

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoILHOTrO MeponpuaTHs: J[omaliHee 3aganue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOIO MeponpusATHsi: MojenupoBaHue, aHaiu3, pacTeT,
CaMOKOHTPOJIb ~ PE3yJAbTaTOB MCCIEAOBAaHUNW W BONPOCHI CHUCTEMHOTO IPOEKTUPOBAHHA.
Odopmnenue yno0604nuTaeMoro otyeTa ¢ pe3yabTaTaMu

Kparkoe conepxxanue 3agaHus:
Hns 3agannon cxembl TBY ¢ KKM nipu 3a1aHHBIX 3HAYEHUSAX TApaMETPOB CETEBOTO
HAIPSDKEHHS M TIPY 33/1aHHBIX 3HAUCHUSIX CKBXHOCTH ompenenuts 3aBucumocts UdO ot
3TOro napamerpa (IIpH OCTAIBHBIX ¢ HEOOXOAUMOCTBIO 3a/IaHHBIX OCTaJIbHBIX 3HAUEHUAX
napameTpoB cxeMsl TBY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: GyHKIIMOHATIbHBIE 1.0t 4ero 3aBUCUT UHIYKTUBHOCTb PacCcesiHUsI 0OMOTOK
XapaKTEPUCTHKH, MIPUHIUIIBI TpaHcopmaropos?

paboTel M pacuéra YCTPOMCTB
cunoBoir  anmekTpoHukn (YCD),
IPUMEHSIEMBIX B OCHOBHBIX
KJlaccaX  MAalllMHHO-3JIEKTPOHHBIX
reHepupyromux cucrtem (MOII'C)
AO

YMers: IIPOBOJUTH 1.Kak paccuntarh BX01HOIN K03 PHUIIMEHT MOIIIHOCTh
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COTIOCTaBUTENIbHYIO OLICHKY BBIIPSIMUTEIS?

ATBTEPHATHBHBIX BapHaHTOB

pelieHni o 3aJaHHBIM KPUTEPUIM

YMeTs: CaMOCTOSITENILHO 1.Kak paccunrars k03 puimenTa rapMOHUK U3 CETH
AQHAJIM3UPOBATH HOBBIE PEIICHUS TOKa?

Onucanue MKAJbI OICHUBaAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAYNTEILHBIMHU HET0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO

2 cemecTp

KM-6. UccaenoBatb 0co00eHHOCTH padoThl U (PyHKIHMOHAJIbHBIE CBOMCTBA
HHBEPTOPHOH siYeilKH 10 HyJaeBoi cxeme (HUS)

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoILHOTrO MeponpuaTHs: J{omaiHee 3aganue

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOIO MeponpuATHsi: MojenupoBaHUE, aHalIu3, pacTeT,
CaMOKOHTPOJIb ~ PE3yJabTaTOB HCCIEAOBAaHMH W  BOMPOCHI CHCTEMHOTO IPOEKTUPOBAHUA.
OdopmieHue oTyera o yKa3aHHOMY 3aJIaHUIO

Kpatkoe cogepxanue 3ajaHusi:
UccnenoBath 0coOeHHOCTH pabOTHl M (DYHKIIMOHATIBHBIE CBOMCTBA MHBEPTOPHOM STUCHKHU 10
HysneBol cxeme (HU) B perynupyemMom Ha HaNpspKEHUIO BapuaHTe IIPU paboTe Ha Harpys3Ky
NEPEMEHHOTO TOKA C COS@=var W Ha BBIPSIMUTEIHHYIO HArpy3Ky. 3a/1aéTcs mepeyeHb
UCCIIETyeMbIX XapaKTepUCTUK. JIJIs pelIeHus 3a/1a4i UCIOIb3yeTCs] UMUTALMOHHOE
KoMIbloTepHOE MojenupoBanue (MKM)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MPUHLUIBl  CONPSDKEHUS 1.Kak npoucxoauT nHBEPTUPOBAHUE HAMPSKEHUS B

yCo c INEKTPUUECKUMU HUA?

reHepaTopaMu B paMKax pelieHus

3a1a4y CUCTEMHOI'O

npoektupoBanust MOI'C

3Hatb: TeHAeHIMH pazsutus Ol 1.Kak BiausieT MHIYKTUBHOCTb pacce4eHusi 0OMOTOK
TpaHcopmaropa Ha paboure IpoIecchl?

YMeTh: OTCIEKUBaTh pa3BUTHE 1.Kak onpeznenuts popmMy TOKa, HOTPeOIIIEMOTO OT

o0jacTM TEXHUKM Ha OCHOBE HCTOYHUKA MIPU BBIIPSIMUTEILHON Harpyske?

paboTHI C UCTOYHUKAMHU

MIEPUOINYECKON nHpopManuu

(BKITIOUAst pedeparuBHbIe

KYpHAJIbI)

Ymerb: QopMmynupoBaTh 3aaauM, 1.06bacHUTH 3¢ deKT “3anunanue” peryinpoBOYHOM

HEOOXOJUMBIE U JIOCTATOYHBIE IS Tay3bl BEIXOAHOTO HANPSKEHUS IPU Harpy3Kke

HauOosiee TOJHOTO JIOCTHXEHUS IIEPEMEHHOTI0 TOKa cosp<1.

IIOCTaBJIICHHON e
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(uccnenoBaHUs M CHCTEMHOIO
IIPOEKTHPOBAHUS o0BbeKTa B
paMKax HUMEIIUXCS PECypcoB HU
OrpaHUyYEHUN)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeHO" BBICTABISETCS €CJIM 3a/laHue
BBITIOJIHEHO MPABUJILHO WM C HE3HAUUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3aYTCHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK MIIM Pe3yJIbTaT HE COOTBETCTBYET 3aJIaHHUIO

KM-7. Paccuurtats KII/I oqHoda3zHoro uHBepTOpa, peryJMipymMmemMoro lmpoTHbIM
crnocooom

®opmbl peaausanun: [lucemennas padbora

Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omamiHee 3ananue

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa mnpoBegeHMs KOHTPOJBLHOIO MeponpusaTHA: MozaenupoBaHue, aHalIW3, pacTeT,
CaMOKOHTPOJIb  p€3yJbTaTOB HCCICJOBAaHUM M  BOIPOCHl CHCTEMHOIO  IPOECKTHUPOBAHHS.
CocraBieHue oTyeTa 1o yKazaHHOU TeMe

Kparkoe cogepxanue 3agaHus:
Paccuurars KII/] ogHO(da3HOrO MHBEPTOPA B TMHEITHOM U B UMIYJIHCHOM PEKHUMax paboOThI
TPAH3UCTOPOB MPU POPMHUPOBAHUU COOTBETCTBCHHO CHHYCOUIAIBHOTO U
KBa3MCHHYCOUAAIBHOrO HanpskeHusl. CpaBHUTH JBa BapuaHTa

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: COBPEMEHHBIH  YPOBEHb 1.Yt0 Takoe MepTBOE BpEMS U KOI/1a OHO MPUMEHSIETCS?
pazsutust YCO u MOI'C

YMeTb: Mpu  CaMOCTOSTENbHBIX 1.I1o kakoMy IyTH 3aMBIKAETCS] PEAKTUBHBIN TOK
HCCIIEIOBAHUAX OCYILIECTBJIATH AKTUBHO-WHIYKTUBHOW HArpy3Kd B MOMEHTE
CaMOKOHTPOJIb pe3ynbTaToB, PEeryJIupoBOYHBIM Nay3?

MOJIy4eHHBIX Ha ocHoBe TKM

YMeTb:  HCHONB30BaThb  paHee 1.Kak ornpeaenuts najieHue HaMpsHKEHUs Ha KITFOUYEBBIX
npuoOpeTéHHBIE B 0a30BBIX Kypcax 3J€MEHTaX UHBEPTOPOB?

3HAHUSA U1 MOJIEIIBHOIO OIMCAHUs

IIPOLIECCOB B UCCIIEIYEMBIX

00BeKTax

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BbICTaBIsAETCS €CIU 3aJJaHue
BBITIOJTHEHO TTPABUJILHO WJIM C HE3HAUYUTEILHBIMU HEJ0UETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO
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KM-8. CuHTe31upoBaTh CTPYKTYPHO-AJITOPUTMHYECKHUI 001K 0HO(A3ZHOTO
HHBEPTOPA NOBBIIIEHHOI MOIIHOCTH

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsi KOHTPOJBLHOr0 Meponpusitus: MojenupoBaHue, aHallu3, pacTerT,
CaMOKOHTPOJIb ~ PE3yJbTaTOB HCCIEAOBAaHMH ©  BOMPOCHI CHCTEMHOTO IPOEKTUPOBAHUA.
CocraBieHue oTyeTa 1o yKa3aHHOU TeMe

Kpartkoe cogep:xxanue 3aganus:
Hcnonp3ys npuHLIKII MHOTOKaHaJIbHOTO nipeodpa3zoBanus (MKII) cuHTe3npoBars CTpyKTypHO-
AITOPUTMUYECKUN 00JIMK 0JHO(A3HOTO MHBEPTOPA MOBBIIIIEHHON MOIITHOCTH (mopsiaka 2 MBT)
JUISL COJIHEYHOM DHEPreTUKU

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: COJEpXKaHUE M 3ajaydu 1.Korzaa uenecooOpa3Ho UCIOIb30BaTh MHOIOKAHAJIbHBIE
CHUCTEMHOI0 IIPOEKTHUPOBAHHUS BapHUaHThI ipeoOpa3oBaTeneii?

(CLI);

VYMeTh: pemiaTh 3ajjauyd CHUHTE3a 1.Kak paccuuraTh napamerpsl TpaHchUiIbTpa,
CTPYKTYPHO-AITOPUTMHUYECKOTO ucnosb3yemoro B uusepropax ¢ MKII?

00JMKa MPOEKTUPYEMOro OOBEKTa

(T10)

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BhICTABISETCS €CJIM 3a/laHue
BBITIOJIHEHO TTPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evlnoaneHus 3uanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-9. IlepcnieKTBBI pa3BUTHSA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitus: Pedepar

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHHMs KOHTPOJBLHOrO MeponpusaTHsa: MonenupoBaHue, aHalnd3, pacTer,
CaMOKOHTPOJIb  p€3yJbTaTOB  HCCIEJOBAaHUM M  BOIPOCHl CHCTEMHOI'O  IPOECKTHUPOBAHMSL.
Odopmnenue pedepara 1Mo 1aHHOM TeMe

Kparkoe conepxanue 3a1aHus:
[0 TEMAaTUKe JAaHHOW AMCHUIUIMHBI (MM [0 TeME Marucrepckoit pabotsl). [IpenonaBatenem
YKa3bIBAIOTCS Ha3BaHUs peepaTUBHBIX KYPHAJIOB 32 ONPEAeIEHHBIN OTPE30B BPEMEHH,
MOJIEKAIUN U3YYEHUIO NIEPCIIEKTUB Pa3BUTHUS

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MNPUHLUUOBI M  CIOCOOBI 1.Ymeere u Bel kpaTtko hopMyarpoBaTh COBPEMEHHOIM
coBepuieHCTBOBaHus YCD m CHJIOBOI peoOpa3oBaTeNbHON TEXHUKHU?

MOI'C B HampaBlleHUHM  HX
IMPOEKTUPOBAHUS TI0 KPUTEPUSIM
JHEPro-H pecypcocOepeKeHH s
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VYMeTh: pemaTh 3aJadyd  CHHTE3a 1.Kakue cmocoOsl onepaTuBHOM pabOThI ¢ UCTOYHUKAMU
CTPYKTYPHO-JITOPUTMHUYECKOTO Tekyuiel napopmanuu Bel 3HaeTe u paboraere?

00JIMKa TPOCKTHPYEMOTO OOBEKTa

(10)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeHO" BBICTABISETCS €CJIM 3a/laHue
BBITIOJIHEHO MPABUJILHO WM C HE3HAUUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3a4TECHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJIaHiE HE BBITTOJIHEHO B OTBEJICHHBIN CPOK MJIM PE3yJbTAaT HE COOTBETCTBYET 3aaHHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Yr1Bepxaaro

3aB. kadenpoii DKAO u OT
SK3AMEHAIIMOHHBIN BUJIET Ne 11 | TIpodeccop M.IO. Pymsnnes
Kadenpa 3KAO u 3T 'OYBO HUY

HHY «MDHN»

«MDN»
21.12.2022 .

Hucuummna: 23C— IeKTpOHHBIE
SHEPreTHYECKHE CHCTEMBI

WHCTUTYT DIIeKTPOTEXHUKH

1. Crioco6s! yMHOXKEHHUST UCXOIHOTO uuncia ¢a3 cetr M1=3 (c momomrpio ha30yMHOKAIOIIIX
TparchopmaropoB) i cuHTesa (moctpoerus) TBY m ATBY (mwa npumepe TBY-18). ®opmynupoBka
npunnuna MKII.

2. Tlo xakoMy KpUTEPHIO U KaK U3 aIbTePHATUBHBIX BapuaHToB TBY-2M1M MoxHO ompenenuts
HanoOonee > dextuBHoe pertenue ? C kakoi 1ebio B TBY-12+T® Bo BropuyHbIX 00MOTKaX
HCTIONB3YETCs IBE TOMOJIOTUH MX HUCIOTHEHUS — «3BE3/Ia» U «TPEYTOIBHUKY ?

3. OnpenenuTh rabapuTHYIO MOIIHOCTH TpaHchopmartopa B TBY-12+TO.

Jlektop I'.C.MpIbIik

IIpoueaypa nposenenust

1) 3a oguH MecsI 10 Ha4ajao 3K3aMeHa CTY/AEHTaM MepeaaeTcs NepedeHb BOIPOCOB MO U3YUYEHHOM
UMM TUCUMIUIMHE. 2) 3a OJMH JIeHb 10 HayaJlo 3K3aMeHa MIPOBOJIUTCS KOHCYabTauus. 3) B Hauane
9K3aMEHa CTYIEHTHI, B BHIODAHHOM UMH B MpSJAKE MOAXOJIUT HA CTOJY, HA KOTOPOM DPAa3JIOkKEHbI
HK3aMEeHallMOHHbIE OMJIETHI (C MyCTOM CTOpOHOM cBepxy). Uncio OuneroB Ha 3-5 GoJjble YHCIO
CTyJeHTOB rpymibl. 4) Ha moAroToBky oTBETOB CTYAEHTOB OoTBOAMTCA BpeMs 45-60 mun. 5) Ilo
npunaTeiM B HUY MOU TpeboBanusAM (KpUTEpUsIM) 3a OTBETbl CTYJCHTOB BBICTaBIISIETCS
pe3yABTUPYIOIIAs OLIEHKA U TIepeiaeTcs B 3TOT ke ieHb B BAPC.

L. Ilepeuens Komnemenyuil/uHOUKAmMOpPo8 u KOHMPOIbLHBIX 60NPOCOE NPOBEPKU PE3YbIMAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Muaukarop: NJ[-6rx-1 YMeet aHanu3upoBaTh COBpEMEHHOE COCTOSTHUE
AIIEKTPOOOOPYIOBaHHS ABTOHOMHBIX 0OBEKTOB U MPOTHO3UPOBATH MYTH pealln3aluu
MNEPCICKTUBHBIX TEXHUYCCKUX pemeHHﬁ

Bonpocsl, 3aganus

1./laiiTe Ha KOHKPETHOM IIPUMEpPE OIpe/IeIeHHE KpUTEpHsl «dHepreTnyeckuit 6amancy. C kakon
LEJIbI0 OH UCOJIb3yeTCs ?
2.0mnpenenenne kod3pPuieHTa rapMOHUK HAMPSHKEHUS U IPUMEP €r0 BBIUYUCICHUS JUIS
KBa3MMeaHipa ¢ nay3oil /3.
3.Monens curnana ¢ ¢popmoit meanap B Bujie pana Oypoe . Comepxanue B HEM OCHOBHOM
TrapMOHUKH, BBIYMCIICHHE €r0 KOA(PPHUIMEHTa TAPMOHHUK.
4.IlonsTue BXO0AHOro K03 (dHULIMEeHTa MOITHOCTHU: €r0 MOJEIbHOE OMUCAHUE U C KaKOH IIeJIbI0
oH ucnonb3yercsd ? IloueMy He0OXOAMMBI 3/1€Ch 3HAHUSI TAPMOHUYECKOT0 aHaIu3a ?
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5.B3auMocBsI3b BBIXOAHBIX TapameTpoB TBY co BXoaHBIMHU, KOTOpast HEOOXOMMa IPU UX
npoektupoanuu: Ud0=f (U2), 12=f(1d0)/
6.0cobenHoCTH (OPMBI TIOTPEOIIAEMBIX UMHU M3 CETH TOKOB. 3HaueHue ux Kr(il) ?

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Bonpoc: [TosICHUTH ¢ MTOMOIIBIO0 OCHMILIOTpaMM (PU3UKY MPOIIECCOB 3apsia KOHACHCATOPA B
nByx Bapuantax RLC nenu npu noakitodeHny e€ UCTOYHHUKY MOCTOSHHOTO HaIpshKeHUs: 1 -i
BapuaHT — 0€3 MOCIeI0BaTeIbHOTO BKIIOUEHHOTO IM0/1a U 2-i BapUAHT — C MOCIIEI0BATEIbHO
BKJIFOUEHHBIM JIOJIOM.

OTBeThI:

OtBer: Paccmorpum 1-i1 BapuanT RLC nerm. [1pu moakimrodeHuit K 3TOM e UCTOYHUKA
MOCTOSIHHOTO HamNpsDKeHus: Em mpoucxonuT 3aryxaromumii KoyiebarenbHbli nmporecc. B
YCTaHOBUBIIEMCS peXUME HaIpshKeHHE Ha KoHaeHcatope Oyzaer pasHo En. IIpu aTom TOk B
KOHTYpE B IIEPEXOJHOM PEKUME olepekaeT Ha yroia 90 rpagycoB HalpsKEHUE Ha
KOHJICHCATOpE, @ OTHOCUTEIHHO HANPSDKEHUE Ha MHIYKTUBHOCTH OTCTAeT OT HEero Ha yroi 90
rpaaycoB.

Paccmotpum 2-it Bapuant RLC uenu ¢ nuonom (DRLC nens). 3nech XapakTepHBIM U
3aCTYKMBAIOIIIM HUCCIIEIOBAHUS TPOLIECC HAYMHACTCS U 3aKaH4ynBaeTcs B TeueHne 180
rpajaycoB, T.e. B TeUEHHUE Moayneproaa cooctBeHHON yacToThl RL koHTypa. [1pu sToM
00BsICHEHUH (PHU3HKa MPOIecca COCTOUT B TOM, UTO TUOJ OOPATHYIO TIOTYBOJIHY TOKA HE
MPOITYCKAET, U IOITOMY KoJieOaTeNbHBII Mpoliecc B ’TOT MOMEHT 3aKaHUMBAETCSl.

Konnencarop npu 3Tom 3apsiKaeTcs 10 3HaUCHUS HaNpsbKeHust, paBHoro 2Em.

Bepusiii otBet: OTBet: Paccmorpum 1-it Bapuant RLC uenu. [1pu noaknrodyenuit k 3Tou
LIENY UCTOYHMKA ITIOCTOSIHHOTO HamlpskeHus: En mponcxoauT 3aTyxaromuii
KosebaTenbHbIN npoliecc. B ycTaHoBUBIIIEMCS pexXUMe HaNPsHKEHHE Ha KOHACHCATOpe
oyner paBHo En. [Tpu 3TOM TOK B KOHTYpE B IIEPEXOTHOM PEXKHME orepexaet Ha yroi 90
IpaJycoB HaNpsHKEHUE HA KOHIEHCATOPE, @ OTHOCUTEIHHO HANIPSDKEHUE Ha
MHIYKTUBHOCTH OTCTaeT OT Hero Ha yroia 90 rpanycoB. Paccmorpum 2-i1 Bapuant RLC
uenu ¢ anoaoM (DRLC nemns). 31ech XapakTepHbBIM U 3aCTy>KUBAIOIIUM UCCIIEI0BaHNS
IpoLiecC HAaUMHAEeTCs U 3aKkaHuuBaeTcs B TeueHue 180 rpaaycos, T.e. B TEUEHUE
nojynepuosia coocrBeHHoi yactoTel RL koHTYpa. [Ipu 5TOM 00bsicHeHNH (pu3nKa
IpolLecca COCTOUT B TOM, YTO AMOJ] OOpaTHYIO MOIYBOJIHY TOKA HE MIPOITYCKAET, U
MO03TOMY Kosie0aTeIbHbIHN MpoLiecC B 3TOT MOMEHT 3akaHuMBaeTcs. KonaeHcaTop npu sTom
3apsKaeTcs 0 3HaueHUus HanpskeHus, paBHoro 2Em.
2.Bonpoc: [Tonarue BXongHOro KO3 GHUIHEHTa MOITHOCTH: €r0 MOJEIIbHOE ONMCaHUe U
00JacTh TEXHUKH, IJI€ OH HCcnoib3yeTcs. HeoOxoaumel 1 37ech 3HaHUSI TApMOHHUYECKOTO
aHanuza ?
OTBeTHI:
Otser: Bxognoit kopduuuent MomHocty (BKM) — y 310 nmokazaTtens KkauecTBa SHEPTHH,
notpebisseMoit 00bekToM notpednenus snepruu (OI13). On xapakTepusyeT ypoBeHb
uckaxeHuit norpedasiemoro OIID Toka v ypoBeHb NOTPEOIEHUS UM PEaKTUBHOTO TOKA U
oTpezensercs TakK:
, 1)
I71€ U — JACUCTBYIOIINE 3HAUEHUS TIOJTHOTO MOTPEOIIIEMOT0 TOKA U €0 OCHOBHOM FrapMOHUKU;

— yroJi ciBura 1o (ase Mex,1y OCHOBHBIMU FapMOHHMKaMM HANpPsKEHUs U TOKa, MOTPeOIsIeMbIX
OIID u3 cern.

Taxum OIID sBIAIOTCS, MPEXE BCETO, BBITPIMUTENIN U TPaHCHOPMATOPHO-BBIIPSIMUTENIBHBIE
ycrpoiictBa (TBY) u cucremsl mpeoOpa3oBaHus apaMeTPOB IEKTPOIHEPTHUHU HA UX OCHOBE.
Kak cnenyer u3 (1), U1t onpeaeneHus aHATUTHYECKUM ITyTEM TOKa3arTens y Tpedyercs
MCIIOJIb30BATh Pa3JioKeHNE MIHOBEHHBIX 3HaUeHHI HalpspKeHUs U Toka Ha Bxoje OIID B psn
Dypse.
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Bepusriii otBet: OTBet: Bxonnoi kopdunuent momuoctu (BKM) — y 3To mokazarens
KadecTBa SHEPTruH, MoTpedisieMoir 00bekToM notpedsenus 3Hepruu (OI19). On
XapaKTepU3yeT ypoBeHb UCKaxeHHH nmoTpedisiemoro OI1D Toka u ypoBeHb IOTPEOICHUS

¥IM PEeaKTHBHOTO ToKa u onpenenserca Tak: x=1 (1(1))/1_1 cosi/oil @ (1(1))] ,(1)rael 1
ul (1(1)) — geiicTByromue 3HaUEHHS TOJTHOTO MOTPEOIIEMOTO TOKA U €r0 OCHOBHOM
rapmoHuku; ¢@ (1(1)) — yron cnBura 1o ¢asze Mex1y OCHOBHBIMU TapMOHUKAMHU
HaNpsDKeHUS U ToKa, notpedisieMbix OI1D u3 cetn. Takum OIID sBnsroTCs, npexe
BCEr0, BHINPSAMUTENN U TPaHC(HOPMATOPHO-BRINIPSMUTENbHBIE YcTpoiicTBa (TBY) u
CHCTEMBbI IPpeoOpa30BaHus MapaMeTPOB IEKTPOIHEPrUH Ha UX ocHoBe. Kak ciexyer u3
(1), st onpeneneHust aHaTUTHUECKUM MTyTEM MoKazatTens ¥ TpeOyeTcs UCIOIb30BaTh

pa3ioKeHUEe MTHOBEHHBIX 3HAUEHUI HanpskeHus U Toka Ha Bxozae OIID B psag Dypee.

2. Komnerenuust/Uugukarop: NJI-7nk-1 YMeeT BEIOMpATh ONTUMATIbHBIE TEXHUUECKHUE PEIICHUS
JUTSL OPTaHU3ALMU M TEXHOJIOTUH MPOU3BOCTBA AIEKTPOOOOPYIOBAHUS ABTOHOMHBIX O0OBEKTOB

Bonpocel, 3a1anns
1.Onpenenuts rabapuTHYIO MOITHOCTH TpaHc(opmaTopa HanpsokeHus B TBY -6 mo HyneBoit
cXeMe MpH TOMOJIOIUU EPBUYHON OOMOTKH «TPEYTOIbHUK.
2.0npenenenue rabapuTHOW MOIIHOCTH TpaHcpopmaropa B TBY-6 mo m.1.
3.ITouemy TBY-m13(I1) nauGomnee 3ppeKTUBHBI IPU HA MOBBIILIEHHBIX BXOAHBIX HAMIPSKEHUSIX
?
4. Tpu crioco6a opranu3aiuu BeIxoHo# nenu TBY.
5.B3aumocssi3b K1(il) ¢ urciaom kananos B TBY-2m1M (rae 2m1M — nynbCcHOCTD
BBINPSIMIIEHHOT'O HANPSKEHUS.
6.IlpuBenure npumep cxemsl oHO(a3HOTO aKTUBHOTO BEIIpsiMuTenst (OAB) Ha 6aze
MOCTOBOH CXEMBI U MTOSICHUTE NPUHLIMIIBI €r0 YIPaBICHUs U paObOTHI.

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Bonpoc: Meroauka pacuéra MHIYKTUBHOCTH MEPBUYHON OOMOTKH TpaHchopMaTopa MpH UX
KM u onpezneneHne MHIYKTUBHOCTEN OCTaIbHBIX OOMOTOK.
OtBeTsI:
Otser: [Ipu UKM Ttpanchopmaropa nanpsoxerns (TH) B cpene OrCAD tpeOyercst 3a1aBaTbest
3HaYeHUSMHU UHYKTUBHOCTEH ero 0OMOTOK. 3a/1aya ux OnpeAeeHNs pelaeTcs npu
3a/laHHbIX 3HAYEHUSAX MapaMeTpOB NEPBUYHON U BTOPUYHBIX UX OOMOTOK U pabouel 4acTOThI
TH.
1 mar: onpezensercs 3Ha4eHUE TOKa X0JIO0CTOro xoa nepsuyHoi oomotku W1 TH:
I1xx=(0,03+0,05) I1HOM . Q)
2 mar: B peHeOpeKeHNN aKTUBHBIM COIIPOTUBJIEHUEM 3TOW OOMOTKH OIpenensieTcs eé
WHAYKTUBHOE COIIPOTUBIICHUE:

XL1=Ulnom/I1xx . 2
3 1ar: mpu 3aJJaHHOW YacTOTEe ONpPEAEISIeTCs] MWHIYKTUBHOCTh 0OMOTKM W1.
L1= XL/2xf . (3)

4 miar: nmpu U3BECTHOM Kod(duumente Tpanchopmanmu (qsyxoomorounoro) TH — KT
OIpEeICTISIETCS] UHAYKTUBHOCTh BTOPUYHON OOMOTKH:

— nns nonmxkatomiero TH, korma W1>W2: L2=L1/(KT)2, 4
— st moBeiaromero TH, korma W1<W2: L2=L1/(KT)2 . (5)

Bepnpriii otBet: OtBet: [Ipu KM tpanchopmartopa Hanpsoxkenus (TH) B cpene OrCAD
TpeOyeTcs 3a/1aBaThCsl 3HAYCHUSAMHU MHIYKTUBHOCTEH ero 0OMOTOK. 3aaya ux
oTpezieNIeHus penaeTcs Mpy 3aJaHHbIX 3HAYEHUSAX MTapaMeTPOB MEPBUYHON U BTOPUUHBIX
ux 00MOTOK M paboueit uactotsl TH. 1 miar: onpexaensiercs 3HaueHUE TOKA XOJIOCTOTO
xona nepsuyHoit ooMoTkn W1 TH: I1xx= (0,03+0,05) I1HoMm . (1) 2 miar: B
peHeOPEKEHUHN aKTUBHBIM COITPOTHBIIEHUEM ITOM OOMOTKH omnpesensercs e
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uHayktuBHoe conportuBnenue: XL1=Ulnom/I1xx . (2) 3 mar: npu 3a1laHHOI YacTOTe

onpenenseTcss UHIyKTUBHOCTh 0OMoTk W1. L1= XL/2xnf. (3) 4 mar: npu u3BeCTHOM

kod¢dunmente Tpanchopmanuu (nByxoomorounoro) TH — KT onpenensercs

WHJIYKTUBHOCTb BTOPUYHON OOMOTKH: — Jij1s1 moHMKaromero TH, korma W1> W2: L2=

L1/(KT)2 , (4) — nusa noseimaromiero TH, korma W1< W2: L2=L1/(KT)2 . (5)
2.Bonpoc: Onpeaenuts rabapuTHYIO MOITHOCTh TpaHcpopMaTopa HanpspokeHust B TBY -6 mo
HYJIEBOU CXEMe MPH TOIOJIOTHH IEPBUYHON OOMOTKH «TPEYTOJILHUK.

OTtBeTsI:
Otset: OTBET HA JaHHBIN BOTPOC TPEOYET 3HAHUS PUINIECKUX MTPOLIECCOB, MPOUCXOISAIINX B
TBY-6 no HyneBoii cxeme. B kauecTBe oTnpaBHON HHpOpMaIuu Ja&Tcst onpeeacHue
rabapuTHOU MOIIHOCTH TpaHchopmaropa HanpspkeHUs. C ya€ToM KOHKPETHOTO PEIICHUS
TBY-6 ona umeeT cieayromuii U3BECTHBIN BU/I:

, (1)
/1€ HAPSDKEHUS U TOKH — 3TO JICUCTBYIOIINE 3HAYEHUS HAPSHKEHUN U TOKOB
COOTBETCTBYIOIIUX (MIEPBUYHBIX U JABYX TPYIIT BTOPUIHBIX) 0OMOTOK TpaHchopMaTopa.
[TocraBnenHas 3afayua AOKHA OBITH pellieHa B 00I1IeM BUE OTHOCUTEIHHO apaMeTPOB
Harpy3ku UdO u 1dO.
OCHOBHBIM UCTOYHUKOM HH(OpMAIIIH, TPeOyeMOH Al OTBETa, SBJISAIOTCS (POPMBI TOKOB BO
BTOPUYHBIX M IEPBUYHBIX O0OMOTKAX, ITO KOTOPHIM OIPEICIISIOTCS HEOOXOANMBIE B JJAHHOM
cllydae JeicTByrolMe UX 3HaueHus. J{is ynporieHus pacuéra IpUHUMAETCs TOMYIIEHHE O
CTJIaKEHHOCTH MYJIbCALMK BBINPSMIIEHHOTO TOKA, TaK YTO B HArpYy3Ke MPOTEKAET TOK TOJIBKO
OT mocTostHHOM coctapssttomiei 1d0 oOycmoBneHHbIl BeIIpsAMiIeHHbIM Hanpsbkernem UdO . C
9TOM XK€ [ETbI0 TPUHUMACTCS JOMyIIeHUE 0 KO3 duimeHTe TpanchopManun
Tpancopmaropa, pasHoM 1. KoadduiimeHTs MarHUTHOHN CBSI3U MEXTY OOMOTKaMH
MPUHUMAIOTCS UICATbHBIMH.
Ha ocnoBanuu nposenennoro MKM (unu BpyuHyto — rpad)0aHaIUTHUYECKUM MTyTEM) MOTYYaroT
CJIEIYIOIINE PE3YIbTaThI:
1. ®opma TOKOB BO BTOPUYHBIX 0OMOTKAX — OJTHOMOJISIPHBIE UMITYJIbCHI C MAKCUMAIbHBIM
saayenreM 12m = 1d0 u co ckBaxHOCTBIO s=6. JIeficTByIOIIIEe 3HAUEHHE ITOTO TOKA JUIs BCeX 6
BTOPUYHBIX OOMOTOK |- U 2-¥ Ty paBHO:
)

2. Ilo 3akoHY MOJHOTO TOKA (B MpeHeOpekeHNH TOkoM X X) amrep-BUTKH MepBUYHON (a3zHON
O0OMOTKH JOJKHBI PaBHATHCS CYyMME aMIIEP-BUTKOB JIBYX BTOPUYHBIX OOMOTOK 3TOM ke (ha3bl.
C yuéroMm pa3Hoii MOJSPHOCTU aMIIEP-BUTKOB B JIBYX IpyIIax BTOPUUHBIX 3-X (a3HBIX
00MOTKaxX OAHOM M TOH ke (ha3bl BBEAEM MOHATUE SKBUBAJICHTHBIX aMIIEP-BUTKOB JIBYX
BTOPUYHBIX OOMOTOK U 3alHILIEM €ro B TAKOM BHJIE:

(3)

I7ie: — MCHOBEHHbIE 3HaU€HHs B 0OOMOTKAaX JBYX I'PYIII OJHOH (a3bl.
3. B rpadnueckom npeacTaBIeHUH 3TOT TOK UMEET (POpMY ABYXIOISPHBIX UMITYJICOB
HPSIMOYTOJIBHON (hOPMBI ¢ MaKCHMalTbHbIM 3HadeHHeM 1d0 1 ¢ may30i MeXIy UMITYIbCAMH,
paBHoOI 27/3. HecnokHO 1mMokas3arh (Ha JIEKIHSIX 3TO JAENaN0Ch), YTO TaKOIl TOK COEPIKUT
rapMOHUKHU HYJeBo# nocnenoBatensHocTH — ['HII, koTophie TpancopmupoBaThCs B
nepBuuHyr0 0OMOTKy W1 He MoryT. Takum o6pazom, Tok B 06MoTke W1 H0oMmKeH paBHATHCS
TOKy 3a BbrueroM u3 Hero I'HII. Omyckas npouenypy onpenenenus coaepxanus ['HII B Toke ,
nosyuuM (npu npunarom yciouu W1=W?2), uro ¢popma Toka B IepBUYHON OOMOTKE HMEET
BU/ «IIbEJIECTAJIA» CO 3HAUECHUSIMHU CTYIIECHEH:

[1m=(2/3)-1d0 u (1/3)-1dO.
C yuérom aToro, AeHCTByIOIIee 3HAUCHHE TOKA C POPMOH «IIbeIeCTa UMEET U3BECTHBIN BHI:

. 4)

4. Takum o6pa3oM, JeHCTBYIOIIEe 3HAaUEHNE TOKOB BO BCEX 0OMOTKaX TpaHcopmaropa B
o6rreM Buje (T.e. yepe3 Tok Harpy3ku 1d0 ) Mbl onpenenuin.
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5. Tenepb ocTanoch onpeAeauTh (ha3Hble HAMPSKEHUS Ha BCeX 0OMOTKaxX, BRIPaKCHHBIEC Yepe3
HOCTOSIHHYIO COCTaBJISIFOIYIO BBIIPSAMIEHHOTO HAIPSKEHHUS.

Hcnonb3yemM U3BECTHYIO B3aUMOCBSI3b MEX/Y aMILUTUTYAO0H (a3HOTO HANPSHKEHUS] BTOPUYHON
OOMOTKH M ITOCTOSIHHOM COCTaBJISIFOILEH BBIIPSAMIICHHOTO HAIIPSKEHUS

. (5)

N3 (5) momyunm: : (5a)
TakuMm o0Opa3om, JeMCTBYIOLIEE 3HAUEHUE ITOIO HAIIPSDKEHUS PaBHO:
(6)

6. Ilpu npunsiTOM 3HaYeHNH KO3(PPuLmeHTa Tpanchopmanuu, paBHOM 1, Takoe ke 3HaueHUe
HarnpspKeHUs OyJIeT ¥ Ha IIepBUYHOI 0OMOTKE.
7. Ilpu 3TOM BHaYaje MpUMEM JIOMYIIEHUE, YTO MepBUUHAs 3-X (ha3Hasi OOMOTKA UMEET
TOIOJIOTHIO «3BE37Ia», TaK YTO rabapuTHas €€ MOIIHOCTh OyIET ONpPEeACIATHCS CIEAYIOIUM
o0pazoM:

(1)

8. 'abapuTHas MOIIHOCTh ABYX I'PYII BTOPHYHBIX OOMOTOK OyAeT paBHa:

(8)

9. Ucnonw3ys (7) u (8), momydum rabapuTHYIO MOITHOCTE TpaHchopMaropa:

Panee yxe n3BeCTHbBIN OTBET MOJATBEPKAEH —3a/1a4a PEIIEHA BEPHO.
10. IIpu Tononoruu oomoTku W1 «rpeyronbuuke» moaenb S1 nomkna 6Tk Takoil ke (7), a
TOJIKOBaHHE €€ JOJDKHO OBITH CIEAYIOMIMM: TIPU 3TOH TOMOJIIOTHUH (pa3HOE HAMIPSDKEHHE PAaBHO
JUHEHHOMY, a TOK B 00MOTKax (ha3ublii, [TosToMy Bennuuna S1 10KHA ONpEAEIsSTHCS UMEHHO
TaK, kak B (7). DTa jxe MOJIeJIb BEpPHA U JIJISl TOTIOJIOTUH OOMOTKH «3Be3zia» | [l1s1 HeKOTophIX
CTYAEHTOB (a M.0. U CIIELUAIINCTOB) 3TOT (haKT HE BCErJla MOXKET OBICTPO BOCIIPUHUMATHCSL.
Bonpoc ucuepnas.
Bepubiit otBer: OTBet: OTBET Ha JaHHBIN BOIpOC TpeOyeT 3HaHUs (PU3HUecKUX
nporeccos, npoucxoaaumx B TBY-6 no nyneBoii cxeme. B kauecTBe oTnpaBHON
uHpopManuu AaéTcs onpeaeraeHne rabapuTHOM MOIHOCTH TpaHC(opMaTopa HalPsKEHHSL.
C yuérom KoHKpeTHOro pemieHus TBY-6 oHa uMmeer cienyromuii n3BEeCTHBIN BU:
S TV=1/2@U_11 1+6U 21 2), (1) rae HanpsKeHUs U TOKU — ITO JIEHCTBYIOIINE
3HAYEHUS HANPSHKEHUI U TOKOB COOTBETCTBYIONINX (IIEPBUYHBIX U IBYX I'PYIII
BTOPUYHBIX) 0OMOTOK TpaHcopmaropa. [locraBieHHas 3aaya 10KHA ObITh pelleHa B
oOuiem Buzie oTHOCUTENbHO napameTpoB Harpy3ku UdO u 1d0. OcHOBHBIM HCTOUHUKOM
uHpopmanuu, TpedyeMoil 1y oTBeTa, ABISIOTCS (POPMBI TOKOB BO BTOPUYHBIX U
MEPBUYHBIX 0OMOTKaX, [0 KOTOPHIM OIPENEISAIOTCS HEOOXOAUMbIE B JAHHOM Cllyyae
JeicTByrolme UX 3HaueHus. /s ynpoleHns pacuéra NpUuHUMAETCS TOMYIIEHHUE O
CTJIQXKEHHOCTH IYJIbCALUN BBIIPSAMIICHHOTO TOKA, TaK YTO B HAarpy3Ke MPOTEKAET TOK
TOJIBKO OT NMOCTOSIHHOM cocTapistoeit Id0 06ycioBiIeHHbIH BBITPAMICHHBIM
HanpspbkeaueM Ud0 . C 3Toit ke 1eNbio MPUHUMAETCs JIO0MYyIIeHHe 0 Kodduiiuente
TpaHchopmanuu Tpanchopmaropa, paBHoM 1. KoadduimeHTs MarHuTHON CBSI3U MEXKAY
o0OMOTKaMH NpuHUMaroTcs uaeanbHeiMU. Ha ocnoBanuu nposenennoro MKM (unu
BPYUHYIO — I'pa0aHAIMTHUECKUM IYTEM) MOJIYYalOT ClIeAyIoIre pe3ynbTaTsl: 1. @opma
TOKOB BO BTOPHUUYHBIX 0OMOTKaX — OJJHOIOJIIPHbIE UMITYJIbChI C MAKCUMAJIbHBIM 3HaYEHHEM
I2m = Id0 u co ckBaxkHOCTBIO s=6. J[elicTByIOIIEee 3HAUEHUE ITOTO TOKA I BCeX 6
BTOPHUYHBIX 0OMOTOK 1-if i 2-if rpymm pasro: 1 271=I 2/1I=(1_d0 )6 . (2) 2. TTo 3akony
MIOJTHOTO TOKA (B MpeHeOpeKeHNN TOKOM X X) aMIep-BUTKU MEPBUYHOM (hazHOM 0OMOTKH
JOJKHBI PaBHSTHCS. CyMME aMIIep-BUTKOB JIByX BTOPHUHBIX 0OMOTOK 3ToM ke (a3pl. C
y4€TOM pa3HOM MOJSPHOCTH aMIIeP-BUTKOB B JIBYX I'PYIax BTOPUYHBIX 3-X (ha3HBIX
00MOTKaX OJHOM U TOH ke (a3bl BBEAEM MOHATUE SKBUBAJICHTHBIX aMIIEP-BUTKOB JIBYX
BTOPUYHBIX OOMOTOK U 3aIMIIEM €ro B TakoM Buae: 1 23 (t)W_2=W 2 [i 2" (t)-i_2"I
()] . 3)rme: 1 27 (t) m 1271 (t) — MrHOBEHHBIE 3HAU€HUS B 0OMOTKaX JIBYX Py OJHON
¢a3el. 3. B rpaguueckoM npeacTaBiIeHNU 3TOT TOK UMeEET (OpMy IBYXIOISAPHBIX
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MMITYJIbCOB NMPSIMOYTOJIbHON (hOPMBI ¢ MaKcHMaNIbHBIM 3HaYeHueM 1d0 u ¢ may30ii Mexy
HUMITYJIbCaMu, paBHOM 271/3. HecmoskHO mokaszaTh (Ha JIEKIUAX 3TO JENIaIoCh), YTO TaKOU
TOK COJICPKUT FapMOHUKU HYJIeBOM nocnegoBarenbHoct — ['HII, koTopbie
TpaHcGopMUpoOBaThCs B epBruHy0 00MoTKy W1 He moryT. Takum 06pa3oM, TOK B
obmoTtke W1 nmomkeH paBHATHCS TOKY 125 (t) 3a BeruetoMm u3 Hero ['HIT. Omyckast
npoueaypy onpeneneuus coaepxanus ['HIT B Toke 1 23 (t), momyunm (IIpu IpUHITOM
ycnoBun W 1= W2), uto ¢opma TOKa B IEPBUIHON OOMOTKE UMEET BUJ «ITbEJECTATIA» CO
3HaueHus MU ctyrnenei: [1m= (2/3)-1d0 u (1/3)-1d0. C yuérom 3toro, nercTByromiee
3HaUeHHE TOKa ¢ HOPMOI «IIbeaecTam» nmeeT m3BecTHbIl Bux: 1 1= 1m/N2=2/(3V2)

I dO. (4) 4. Takum 06pa3zom, IeHCTBYIOIIEE 3HAUCHHE TOKOB BO BCEX 0OMOTKaX
TpaHncopmaropa B o01ieM Buze (T.e. yepe3 Tok Harpysku 1d0 ) mbl onpenenumm. 5.
Teneps ocranock onpeaenuTs (hazHble HANPSKEHUS Ha BCEX 0OMOTKAX, BhIPaKEHHBIE
gyepe3 MOCTOSHHYIO COCTABIIAIONIYIO BBIPSMIIEHHOTO HanpshkeHus. Mcnonszyem
M3BECTHYIO B3aUMOCBSI3b MEXKIY aMIUTUTYAO0N (ha3HOTO HAIPSKEHUSI BTOPUYHONH OOMOTKH
U_2m u moCTOSIHHOM cocTaBistoniei Bimpsmiennoro Hanpsbkenus U d0 : U d0=6/n
sin/oi[ /6] U 2m=3/n U_2m. (5) U3 (5) monyuum: U 2m=n/3 U_dO0 . (5a) Takum
06pa3om, AeiiCTBYIOIIEe 3HAYCHIE ITOTO HAMpsDKeHws papro: U_2=m/(312) U_d0=U_1.
(6) 6. IIpu nmpuHsATOM 3HaYeHUHU KodddumpreHTa Tpanchopmaluu, paBHOM 1, Takoe ke
3HAYEHUE HaNpsKeHUs OyeT U Ha epBUYHOI oOMoTke. 7. [Ipu aTOM BHauane npumem
JIOTyILIEHKE, YTO NepBUYHast 3-X (pa3Hast 0OMOTKA UMEET TOIMOJIOTHIO «3BE3/1a», TaK YTO
rabapuTHast €€ MOIIHOCTh OY/ET ONPENeNATHCS CIEAYIOIINUM 00pa3oM:
S_1=3'U_1'I_1=3-n/(3\/2) U_d0-2/(3\/2) I dO=n/3 P_dO . (7) 8. 'abapuTHas MOLTHOCTH
JIBYX TPYIII BTOPHYHBIX 0OMOTOK Oyzet paHa: S_(2Y) =6-U 21 2 I=6-w/(3V2) U_d0

(I do YN6=m/A3 U dO 1 dO.(8)9. Ucnonb3ys (7) u (8), monyunm rabapuTHYI0 MOIIHOCTh
tpauchopmaropa: S_tE=1/2 (S_1+S_(2Y))=1/2 (n/3 P_d0+w/~N3 P_d0 )=[ nP] _d0/2
(\N3+3)/(3 \/3))21,43P_d0 . Panee yxe n3BecTHBINM OTBET MOATBEPKIEH —3a/a4a penieHa
BepHO. 10. [Tpu Trononorun oomMotku W1 «rpeyroiapHuke» Moaenb S1 1omKHa OBITh TaKOH
xe (7), a TonkoBaHue €€ JOJKHO OBITh CIEIYIOIMM: TIPU 3TOW TOMOJOTHH (ha3HOe
HalnpspKEHUE PaBHO JIMHEHHOMY, a TOK B 00MoTKax (a3Hslii, [Toaromy Bennunna S1
JI0JKHA ONPEeNAThCSl UMEHHO TakK, Kak B (7). DTa jxe MoJiellb BepHa U Il TOMOJIOTHH
00MOTKH «3Be3ga» ! [{1st HEeKOTOPBIX CTyE€HTOB (a M.0. M CTIEIUAINCTOB) 3TOT (PaKT HE
BCErJia MOXKeT ObICTPO BOCIIpMHUMAThCs. Borpoc ncuepnaH.

3. Komnerenuus/Muaukarop: NJ1-2nk-2 Bnaneer MeTonamu aHanmm3a M CHHTE3a 3JIEKTPOHHBIX
JHEPIreTUYECKUX CUCTEM

Bonpocsl, 3aganus
1.ITosICHUTB ¢ MOMOILBIO OCLMIIOTPaMM (PU3UKY MPOIIECCOB 3apsia KOHAECHCATOPA B ABYX
BapruanTax RLC menu npu nmoakmoYeHnn €€ MCTOYHUKY IMTOCTOSTHHOTO HaIpspKeHMsT: 1 -i
BapHaHT — 0e3 Mocye10BaTeNbHOT0 BKIIOUEHHOTO 1M0/1a U 2-i BapUaHT — C MOCIIe10BaTeIbHO
BKJIIOYEHHBIM JHOJ0M.
2.ITpuBect 0600MEHHYIO IO M15 B3aUMOCBSA3b MKy OCTOSHHOM COCTaBIISAIONIECH
BBINPAMIICHHOTO HAINPsDKEHUS U IUCTBYIOIIMM 3HaU€HUEM (a3HOTO HANpsHKEHUS] BTOPUYHOM
o0MoTKH 3-X (pa3HOrO TpaHchopMaTopa HAMPSKEHHUS.
3.PanmmonansHas CTpyKTypa deKTponuTaHus M pacupenen&HHbIX MOTpeOuTenei moCTOSHHOTO
TOKa IMPH UCXOAHOM 3-X (a3Ho# ceTu. Pe3ynbrupyromuii BXOAHOH K03 GUIIMEHT MOIIIHOCTH
TaKOW CTPYKTYpbl. MeTOIMKa €ro ONpeesIeHHUs .

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Bonpoc: [Touemy BY ¢ KKM 1 OAB MOTyT TOJIBKO MOBBIIIATH BBIIPSIMIIEHHOE HAIIPSKEHUE
(oTHOCHTENBHO Heynpasisiemoro BY)?
OTBeThI:
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Ortger: IloBbiienne BeixogHoro HanpspkeHuss B OMB ¢ KKM npoucxoaut notomy, 4to npu
oT/Jaue B KOHJIEHCATOp HakoruieHHOH B apoccene (JITH) sneprum, nHanpsokenue
camounaykuuu JITH, conpoBoxaaroiiee yMEHbIIEHNE €ro pa3psAHOr0 TOKa, CYMMHUPYETCS C
HaIPSDKEHUEM CETH.
Bepnpiii orBet: Ot1Bet: [loBpiieHne BoixogHoro HampsbkeHnus B OMB ¢ KKM npoucxonut
IIOTOMY, YTO IpU OTAa4Ye B KOHAEHCATOp HakomieHHoH B apoccene (AI1H) snepruu,
Hanpspkenue camonnaykuuu JITH, conpoBoxaaroniee yMEHbIIEHUE €ro pa3psaHOro TOKa,
CYMMHUPYETCS C HANPSHKEHUEM CETH.

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMojHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTHYCCKUX PEIICHHIA

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeimojgHeHa B paMKkax ""0a3o0Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

2 cemecTp
dopma NPOMeKYTOUHOI aTTecTannu: DK3aMeH

IIpumep Onnera

YT1BEpxaaro

3aB. kadempoii DKAO u OT
BK3AMEHAILIMOHHBIN BUJIET Ne 1 IIpodeccop M.IO. Pymsinues
Kagpenpa OKAO u DT I'OYBO HUY
M>2Hn «MDN»

"09"mag 2023 r.

Hucrummmaa: 99 C— 2IIeKTpOHHBIE
JHEPreTHYECKUE CHCTEMBI

HMHcTtutyT DNeKTpOTEXHUKU

1. Tumet ogHOGa3HBIX HHBEPTOPHBIX stueek (M S). PannonanbHble (M He pallMOHANBHBIE) AITOPUTMBI
pPETryIHpOBaHNs B HUX BBIXOHOTO HANIPSKEHUS [T IBYX CiTydaeB: 1) mpu Harpy3ke mepeMeHHOTO
TOKa; 2) TIpY BRIPSIMUTEIHHON Harpy3ke. Tema pacKpbhIBaeTCs ¢ MOMOIIBIO BPEMEHHBIX JHarpaMM
nporneccos st Hynesoi A (HUA).

2. laliTe onpeneseHre KpUTEpUs «3HepreTudeckuii 6ananc». C Kakoi Lenblo OH UCTIONB3YeTcs ?

3. Onpenenennie k03 dUIHIEHTa TApMOHUK HAMIPSHKSHUS M IPUMEDP €ro BRIYMCIICHUS JIJIsl KBa3MMeaH [pa
c may3oi /3.
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| JlexTop I'.C.MbIupIk

IIpouenypa npoBenenust

1) 3a oguH Mecsl 10 Ha4ajao 3K3aMEHa CTYAEHTaM MepeaacTcs NepedeHb BOIPOCOB M0 M3YUYEHHOM
UMU JUCHMIUTMHE. 2) 3a OJUH JCHb JI0 HAa4ajo 3K3aMeHa MPOBOAUTCA KOoHCynbTanus. 3) B Hauane
9K3aMeHa CTYACHTHI, B BEHIODAHHOM WMMH B MPSIKE MOIXOAMT HA CTONIYy, HA KOTOPOM DPa3IOKEHBI
9K3aMEHAIIMOHHBIE OWJIETHI (C MYCTOM CTOPOHOU cBepxy). Yucno OwieroB Ha 3-5 GOJBIIIE YHCIIO
CTyJeHTOB rpymibl. 4) Ha noarotroBky oTBeTOB CTYIAEHTOB OTBOAMTCA BpeMs 45-60 mun. 5) Ilo
npuHATeiIM B HUY MDOU TpeboBanusM (KpuUTEpUsIM) 3a OTBETHI CTYICHTOB BBICTABIISCTCS
pe3yNbTUPYIOLIAs OLIEHKA U MepeaeTcs B 3TOT ke JeHb B BAPC.

L Ilepeuenv Komnemenyuil/uHOUKAMOPO8 U KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: UJI-7rk-1 YMeer BEIOMpATh ONTUMAIbHBIE TEXHUYECKHE PEIICHUS
JUTSL OPTaHU3ALMU M TEXHOJIOTUH IMPOU3BOCTBA AIEKTPOOOOPYIOBAHUS ABTOHOMHBIX O0OBEKTOB

Bonpocel, 3a1anns
1.Ipuniun noctpoenus u padotsl MOI'C-1 Ha 0cHOBE aCUHXPOHHOM MAaIlIMHBI C
KOPOTKO3aMKHYTbIM poTtopoM u YKII.
2.Jlath onpe/iesieHre MHOTOKaHAIBHOTO TIPUHIINIIA TipeoOpa3oBanus (mHBepTUpOBaHus). CyTh
ero Ha npocreiem npumepe naBeptopa ¢ OLLMM BeixogHOrO HanmpsbKkeHus (Ha 0asze ABYX
HU ). CriocoOsI BeITIONHEHUS (OpraHU3aIlii) BEIXOTHOM 1enu. Ha3zHadyeHue TpaHcUiIbTPOB.
3.01mnuuuTenbHbIE 0COOCHHOCTH PabOTHI YeThIPEKBaIpaHTHOTO ipeodpazoBaTes (UKII) B
TpEX peKuMax: a) — B aBTOHOMHOM pPeXUMe; 0) — B pekUMe NapasuieIbHON paboThl C CETHIO; B)
— B PeKUME MAIOMCKAKAIOIIETO BHIIPSIMUTETIS.

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Bonpoc: Onpenenenne kodppuireHTa rapMOHUK HANPSKEHUs U IPUMEP €r0 BBIYMCICHUS
TSl KBa3MMeEaHIpa ¢ may3oi /3.
OtBeTsI:
Otger: Hcnonbszyem Hanbosiee TOUHBIN BapUAHT pellIeHus 3aauu (OnpeaeacHus
K03 pHIIMEeHTa TapMOHUK HaNpspKeHus ¢ popMoil kBasuMeaHap ¢ nay3oi m/3), UCTob3ys
dbopmyny (nHOTIa Ha3bIBaemMyto dopmyroit [lapcesais):
: @)
rae U u Ul — nelicTByroiye 3Ha4€HUs MOJTHOTO HANPSKEHUSI U €T0 OCHOBHOM TapMOHUKH.
JleiicTByroliee 3HaUCHUE HANPSKEHUS 331aHHON (DOPMBI OTIpEIeNINM Yepe3 CKBaKHOCTh S= 1
/0, tne 6 =271/3— AIUTEeNTbHOCTh UMITYJIbCA:
U=Um/ . (2
/1€ — MaKCUMaJIbHOE 3HaU€HUE HaNpsKEHUS.
CopneprxaHre OCHOBHON TapMOHHMKH HAIPSKEHUS HAMIEM U3 pa3ioKeHUss MHOBEHHOTO
3HAYEHUs HaNpsDKEeHUs B psia Oypee:
@)
[Monoxwus k=1, HaliIéM aMILUTUTYAHOE U JACHCTBYIOIICE 3HAYCHUST HCKOMOM BEJTMUUHBIL:

()

[ToncraBuB HaiineHHsle B (2) U B (5) 3HaueHust B Mozensb (1), moxydum:

OTBeT BepHBIN — 3a/1a4a pelicHa.
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Bepusriii otBer: OTBeT: Mcnonbs3zyeM Hanbosee TOUHBINA BapuaHT PELICHUS 3aauu
(ompenenenus KodhGUIMEHTa TAPMOHUK HAIIPSKEHUS ¢ POPMON KBa3UMEAHIP C TIay30i
n/3), ucionb3ys popmyny (nHOTAa Ha3bpiBaeMyro Gopmynoit [TapceBans): K I'=1/U 1
V(UA2-U 172), (1) rae U n Ul — geifcTBYIOLIIE 3HAYCHHS IOMTHOTO HAIIPSIKEHHS 1 €0
OCHOBHOH rapMOHHKH. J[efiCTByIOIIIee 3HaYCHNE HAMIPSKEHUS 3a1aHHON (OPMBI
OTIPEICITNM Yepe3 CKBAKHOCTh S= 7 /0, rae 0 =21/3— mIuTeabHOCTh UMITYJIbCa:
U=Um/NS=U m/V1,5 . (2) rae U_m-— MakCHMAaJIbHOE 3HAUYCHHE HAMPSDKCHHSL.
ConeprxaHre OCHOBHOW TapMOHHMKH HANIPSDKEHHS HAMIEM U3 pa3JIoKEeHUsI MHOBEHHOTO
3HAUeHHs HanpsokeHus B psaa Dypee: u(t)=4/1 U m Y (k=1)"oo: cos/oi(m/5)(2k-1)]/(2k-
1) sini/oi (2k-1)oot]. (3) [onoxus k=1, HaifAéM aMIIUTYHOE N JEHCTBYIOMIEE 3HAUCHHUS
rckomoit Bemmunusl: U_1m=4/1 U m~3/2=2/1 U m~3, U_1=4/n U m~3/(2\2)=2/n
U m~(3/2) . (5) Hoxncrasus Haiinenubie B (2) u B (5) 3nadenns B Mozens (1), momyanm:
K_T=(m\2)/(2\3) V(V2/43)2-((2\3)/(mN2))*2 )=1,28255Y(0,6666-0,6079)=0,311 Otser
BEPHBII — 3a/1a4a pelicHa.

2. Komnerenuust/Muaukarop: N/1-2nk-2 Brageer meTrogaMu ananm3a 1 CHHTE3a JIEKTPOHHBIX
JHEPreTUYECKUX CUCTEM

Bomnpocel, 3axanus
1. Tumnbl omHO(Da3HBIX HHBEPTOPHBIX stueek (M), PannonansHbie (M HE pallMOHAIILHEIC)
QITOPUTMBI PETYJIMPOBAHMS B HUX BBIXOJIHOTO HAINPSDKEHMS UIsl IBYX ciydaeB: 1) npu
Harpy3ke NepeMeHHOI0 TOKa; 2) MpH BBIIPIMUTENIbHON Harpy3ke. Tema packpbiBaeTcs ¢
MOMOIIbI0 BPEMEHHBIX JUarpamm nporeccoB ais Hynesoit S (HUA).
2.O1eKTpOHHbIE MMHUTATOPBI HArPY30K MEPEeMEHHOro Toka. X Ha3HaueHue u CTpyKTypHO-
(GyHKIMOHaIbHAs peanu3alus Ha ocHoBe ucnosbp3oBanus YKII.
3. AByxnonsipras u ognonodsipHas [LHIM (AWM u OLLIMUM). Anroputm (TEXHOJIOTHS)
(OopMHUPOBAaHUS STUX CUTHAJIOB (HA OCHOBE «BEPTUKAIBHOT0» MPUHIUIIA YIIPABICHMUS).
ComnocTaBneHue napaMeTpoB, ONpeeNIoIuX oka3areian ux kauecrsa. Conepxanue 1-i
rapMoHuKH HanpspkeHus ¢ J{IIIVMM B nossax oT ero MakCHMaJIbHOTO 3HAYECHMS.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Bonpoc: JlaTe onpeaeneHne MHOTOKaHAJIBHOTO NMPUHIIUIA TPEOOPa30BaHUs
(uaBepTHpoBanus). CyTh ero Ha npocreiiieM npumepe uaseptopa ¢ OLLIMM BeIxogHOTO
HanpspkeHus (Ha 6asze aByx HUSA). CiocoOsl BbinosiHEeHUs (OpraHr3aliy) BBIXOIHOM LIeTH.
Ha3nauenue TpaHchUIBTPOB.

OTBeThI:

Ortser: [Ipunuun MHorokanansHoro npeodpaszoBanus (MKII) sHeprernueckoro notoka (J11)
BIIEPBBIE OB MPUMEHEH YK€ JOCTATOUHO JIaBHO MPU CUHTE3€ TPaHC(HOPMAaTOPHO-BBIIPSIMU-
TesbHBIX YcTpoiicTB (TBY) ¢ moBbIIeHHON MyIbCHOCTBIO BBINPSIMIIEHHOTO HanpspkeHus. CyTb
ero 3akiouaetcs: 1) B pazouenuu OI1 Ha M paBHBIX yacTell (Ha3pIBa€MbIX KaHaJlaMH); 2) B
npeoOpa3oBanuu 3tux M yacteir 11 o 0JMHAKOBBIM aNropuT™MaM; 3) B COOTBETCTBYIOILIEM
($ha30BOM caBUTE ANTOPUTMOB (hopMHUpOBaHUs dTUX dacten DI mexxny coboit Ha yrou d; 4) u,
HaKOHeEll, B cyMMupoBaHuu 3Tu M vacteit D11 mo oHO#M U3 ABYX CTPYKTYp: a) C
nocieaoBaTelbHbIM cyMMUupoBanueM M yacteit D11 unu 6) ¢ mapanienbHbIM X
CYMMHUpOBaHHEM C NOMOIIbI0 TpaHchuibTpoB (TD). B mepBoM BapuanTe CyMMHUPYIOTCS
BBIXO/IHbIE HANPSKEHHs KaHAJIOB, a BO BTOPOM CiIy4ae TOKU KaHajoB. B 06oux BapuaHTax
pelaroTes CIeyoIMe 3a1a4k: 1) ¢ yBEIMUEHUEM UnCiIa KaHAJIOB OKAa3bIBAETCS BO3ZMOXKHBIM
co3naBaTh Y CO MOBBIIEHHON MOUTHOCTH MPHU UCIIOIb30BAHUHN OTPAHUYEHHON MO MOIIHOCTH
€AMHUYHBIX KIHYEBBIX 3JIEMEHTOB; 2) C POCTOM YHCJIa KaHAJIOB YJIy4lIaeTCst
AJNIEKTPOMArHUTHAsA COBMECTUMOCTD, KakK IT0 BBIXOAY, Tak U 1Mo Bxoxy YCO.
B nocnennue npumepno 30 ner npuniun MKII 6601 pacnpocTpaH€H NpakTUYECKH Ha BCe
JPYTHe KJIACChl YCTPOMCTB CUIOBOM 351eKTpoHUKH (Y CD), BKIIOUask HHBEPTOPbI HATIPSKEHHUS, —

kiacc YCO, KOTOpBIH n3y4yaeTcs MarucTpaMu (BO BTOPOM CEMECTPE).
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[Tpocreiimmii BapuaHT AByXKaHAJIBLHOTO 0HO(a3HOTr0 HHBEpTOpa HanpspkeHus (OMH) Ha Gaze
nByx nHBepTOpHBIX stueek (HUAT u HUS2) xapaktepusyeTcst TeM, 4TO TPAH3UCTOPHI B
kaxaom HUS1 u HUS2 paGoTatoT IpOTUBOTAKTHO, U KAXK/1asi M3 HUX HA CBOEM BBIXOJIE
dbopMHpyeT BbIXOHOE HanpspkeHue ¢ aAsyxmnosspHou UM (JAILM). IIpu sTom 610K
YIIPaBJIEHUS] CTPOUTCSI TAKUM 00pa30M, YTO OCHOBHBIE TAPMOHHUKH B X BBIXOJIHBIX
HaNpsDKEHUAX HaXOAATCs B (pa3e, a alropuTMbl YIIPaBIEHHs TPAH3UCTOPAMH KaHAJOB (T.€.
HUS1 u HUS2) cnBunyThl Mex 1y co0oii mo 1o (aze Ha TaktoBoi yactote MM Ha yron
O=mn. B BapuaHTe CyMMHUPOBaHUsI BBIXOJHBIX TOKOB KaHaJOB BbIXOHbIE BbIBOARI HUS1 u
HUS2 coenuuusIOT napamienbHo yepes AByXxooMoTouHbIi Tpanchuibtp (TD), koTopslit
o0ecrieunBaeT BbINOJIHEHHE ABYX (QyHKIMIL: 1) cyMMupoBaHHE TOKOB KaHAJIOB IPU
OJTHOBPEMEHHOM HX BBIPAaBHUBAHHM; 0) MOJTHOE MOAABICHHUE ONPEICIEHHOTO MacCuBa
rapMoHHK B HanpspkeHusx ¢ JIIIMM, B pe3ysbrare 4ero pe3yJbTUPYIOLIEE BBIXOIHOE
Hanpsbkenne OMH npuoGperaer unyto hopmy — ¢ onnononspaoit [IIUM (OLLIUM), kotopast
XapaKTePU3yeTCsl MEHBIIMMU UCKaXEHUsIMU, yeM Hanpsibkenus ¢ JJIINM.
Bepusriii otBer: OTBet: [IpuHumn MuorokanansHoro npeodpazosanus (MKIT)
sHeprerudeckoro notoka (A1) BuepBbie ObUT IPUMEHEH YK€ JOCTATOYHO AABHO MPU
CHHTE3€ TPaHCPOPMATOPHO-BHINPSMHU-TENBHBIX ycTpoiicTB (TBY) ¢ moBbImeHHON
IyJAbCHOCTBIO BBIIPSAMIIEHHOT0 HanpsikeHus. CyTh ero 3axitouyaercs: 1) B pazouenuun D11
Ha M paBHBIX 4yacTell (Ha3pIBa€MbIX KaHajlaMH); 2) B mpeoOpa3oBaHuu 3tux M uacreit D11
10 OJIMHAKOBBIM AJITOPUTMaM; 3) B COOTBETCTBYIOLIEM (Pa-30BOM CABUIE aJITOPUTMOB
dbopmupoBanus 3Tux yacreit D11 mexny co0oii Ha yrou §; 4) U, HAKOHEIl, B CYMMHPOBAaHUHT
311 M uacteit OI1 no oHOM U3 IBYX CTPYKTYp: @) C MOC/I€A0BA-TEIbHBIM CYMMHPOBAHUEM
M uacreit OI1 wiu 6) ¢ napayuieaIbHBIM UX CYMMUPOBAHUEM C IIOMO-I[bIO TPAaHCPHIBTPOB
(T®). B nepBoM BapraHTe CyMMUPYIOTCSl BBIXOJHBIE HAIIPSKEHUS KaHa-JI0B, @ BO BTOPOM
cilydae TOKHM KaHalioB. B 000Mx BapuaHTax peraroTcs ciaeayromue 3aaadu: 1) ¢
YBEJIIMYEHUEM YHUCIIa KAHAJIOB OKa3bIBAETCS BOZMOXKHBIM c03/1aBaTh Y CO MOBBILIEHHON
MOIL-HOCTHU IIPU UCIIOJIb30BAHUU OTPAaHMUYEHHON MO0 MOIIHOCTH €IMHUYHBIX KJIFOUEBBIX
3JIEMEHTOB; 2) C POCTOM YHCIIa KaHAJIOB YIIy4dlIaeTcsl 3JIEKTPOMarHUTHas COBMECTHUMOCTb,
KaK 10 BbIX0Ay, Tak U 1o Bxoay YCO. B nocneanue npumepHo 30 net npuniun MKIT
ObUT pacpoCTpaHEH MPAKTUUYECKU Ha BCE APYTHe KIIACChl YCTPOUCTB CUIIOBOM
anexkTpoHuku (YCD), BKiIto4ast HHBEPTOPBI HaNpsbKeHus, — kitacc Y CO, KOTopbIi
u3ydaeTcs MarucTpamu (Bo BTopoM cemectpe). Ilpocreiimmii BapuaHT JByXKaHAJIBHOTO
onHogazHoro uusepropa HanpsbkeHus: (OMH) na 6aze nByx unBepropHbix sueek (HUAL u
HU2) xapakTepusyercs TeM, uTo TpaH3ucTopsl B kaxkaoM HUSA1 u HUA2 paboratot
MIPOTUBOTAKTHO, M KaX/1as U3 HUX Ha CBOEM BBIX0JI€ (OP-MUPYET BHIXOTHOE HAIIPSKEHUE
¢ naeyxnossproit IHUM (ALLMM). ITpu 3ToM G110K yripaBieHHs CTPOUTCS TaKUM 00pa3oM,
YTO OCHOBHBIE TAPMOHHUKH B UX BBIXOJHBIX HANPSHKEHUSIX HAXOAATCS B (pase, a alropuTMBl
yIipaBJieHUs TpaH3ucTopamu kaHaioB (T.e. HUS1 u HUS2) casunyTsl Mexay coboii mo
1o ¢ase Ha TakToBoil yactore J(ILI1IM Ha yron d=n. B BapuanTe cyMMupoBa-HHUS
BBIXOJIHBIX TOKOB KaHaJoOB BbIx0iHbIE BbIBOABI HUA1 u HUS2 coenuuusior napaiienbHo
yepe3 IByX0OMOTouHbIH TpaHcPuiabTp (TD), kKoTopsiit 00ecreunBaeT BhIIOTHEHHE JIBYX
¢byHk-1uit: 1) cyMMupoBaHUe TOKOB KaHAJIOB MPU OHOBPEMEHHOM MX BBIPABHUBAHUU; O)
ITOJIHOE IT0-/IABJICHHE OINPENEIEHHOIO0 MacCuBa rapMOHUK B HanpspkeHusx ¢ UM, B
pe3yJbTaTe Yyero pe3yibTupymomee BoixoaHoe Hanpsbkenrne OWH npuobpetaer nHyto
¢bopmy — ¢ ogronossgpHoit LIHIUM (OIINM), koTopasi xapakTepu3yeTcss MEHbLUIUMHU
HCKa)XCHUAMU, 4eM Hanpsbkenus ¢ JJIITNM.
2.Bompoc: [punmun padots! Tpexdasnoro naBepropa Hanpsbkenus (TYH) ¢ T anropurmMom
ynpasieHus. Popma (a3HbIX U TUHEHHBIX HAMPSDKEHUI HA Harpy3Ke, COeIMHEHHOM 1Mo cxeme
«3Be3aa» ¢ HyneBsiM npoBoaoM (HIT) u 6e3 nero. ®opma norpedisemoro Toka nmpu RL
Harpy3ke.Onpenenennue CpelHuX U JEHCTBYIOIUX 3HAUEHUHN 3TUX HANPSHKEHUMH.
OTBeThI:
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Otser: [Ipunnun paboTs! Tpexdaznoro nusepropa HampsokeHus (THUH) ¢ m anroputmom
yrnpasneaus. Dopma da3HbIX ¥ TMHEHHBIX HAPSDKCHUN Ha HArpy3Ke, COSAMHEHHOM 10 cXeme
«3Be3aa» ¢ HyaeBsIM npoBogoM (HIT) u 6e3 nero. dopma notpednsiemoro Toka mpu RL
Harpy3ke.OnpeaeneHrue CpeIHUX U IEUCTBYIOIIUX 3HAYECHUM 3TUX HAMPSHKECHUH.
Bepusriit otBer: OtBet: [Ipunuun paboTs! Tpexdaznoro nusepropa Hampsokenus (TUH) ¢
T aNropuT™MOM yripanienus. @opma ¢da3HbIX U JIMHEHHBIX HAIPSHKEHUN Ha Harpyske,
COCTMHEHHOM 0 CXeMe «3Be3/1a» ¢ HyneBbIM nipoBojioM (HIT) u 6e3 Hero. ®opma
notpebsiemoro Toka mpu RL Harpyske.Onpenenenue cpeTHUX U ACHCTBYIONTUX 3HAYCHHUI
9TUX HAIPSLKCHUM.

II. Onucanue wikanvl oueHuganus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTKH

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpasuna évicmaenenus umo2o60i OUeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ IlonoxkeHnem o OaIbHO-PEHTHHIOBOM CHUCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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