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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH mpoBOIUTH U COMPOBOXKAATH paOOTHI IO MPOSKTUPOBAHUIO YCTPOUCTB
AJIEKTPOHUKHU U HAHODJIEKTPOHUKU B COOTBETCTBHH C TPEOOBAaHUSIMU TEXHUUYECKOTO 3a/IaHUS
NJI-2 YMeeT ucnoiib30BaTh aJITOPUTMBI PELLICHUS UCCIEA0BAaTEIbCKUX 3a/1a4,
KOMIIBIOTEPHOT'O MOJICTTUPOBAHUS M BepU(DUKAIIMHA MOJICITICH SJIEMEHTOB, y3JI0B M OJIOKOB
3JIEKTPOHHOTO YCTPOMCTBa
NJI-3 YMeeT aHAIU3UPOBATH, HCCIIEIOBATh M pa3padaThiBaTh CXEMBI Y3JI0B H OJIOKOB
YCTPOMCTBA NEKTPOHUKU U HAHOAJIEKTPOHUKHU Ha OCHOBE TEXHUUYECKOTO 3aJaHHUS

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. JIByXTaKTHBII MOCTOBOI nmpeobOpa3oBatens (KontponsHas paborta)
2. OnHoTakTHBIN TIpeoOpa3oBarens (KonTponasHas padbora)
3. [IpeoOpazoBaTeny, XxapaKTEpU3YIOIIUECS HEMTPEPBIBHOM Mepeiaueii SHEPTHH B HArPY3Ky
(KontponpHas pabota)
4. IIpeoOpa3zoBarenu, XapaKTepU3YIOLIHECs HEMPEPBIBHBIM IMTOTPEOICHHEM U Ieperadei
SHEPruM B HArpy3Ky, pe3oHaHCHBIE TpeobpasoBarenu (KontponabHas padbora)
5. IlpeoGpazoBaTenu, XxapaKTepU3yIOIUecs IPephIBUCTON Nepeaayeil SJHepruu B Harpy3Ky
(KontponpHas pabota)
6. Pacuer pexxuma paOoThI 37IEMEHTOB KJIHOUEBOTO MCTOYHHKA JIEKTPOIUTAHUS
(KontponpHas pabota)

®Dopma peanuzaruu: YctHas hopma
1. KiroueBoit HCTOYHUK NMUTaHUs Masiol MotHocTH (JIaGopaTtopHas padoTa)
2. KiroueBoil HCTOYHMK MUTaHUS C KOPPEKTOPOM KodpduunenTa MourHocTH (JIaboparopHas
pabora)

BPC aucuunjavHbl

1 cemectp

Beca KOHTpOIBHBIX MeponpUsITHii, %o

Wnanekc KM- | KM- | KM- | KM-

Pa3nen muciuIuinebl KM: 1 ) 3 4

Cpok KM: 4 8 12 16

KntoueBbie nctounuku nutanus. OGmye BOIpockl MOCTPOCHUS

KiroueBsie ncrounnku nmutanus. OOIEe BOMPOCH! IIOCTPOCHHS. + +

OpnotaktHbIi npsmMoxonoBoit DC/DC-nipeoOpa3oBaTenb
HaNpsHKCHUS




OnmnoTtakTtHeI psimoxoaoBoii DC/DC-nipeobpa3oBaTeib
HaIPSDKCHUS.

[TpeumyniecTBa ABYXTaKTHOTO crioco0a npeodpa3oBaHus SHEPTUU
nepea OHOTAKTHRIM. J[ByXTakTHBIN npsimoxonoBoit DC/DC-
npeoOpa3oBaTelib HaNpsHKEHUs

[TpenmymiecTBa ABYXTaKTHOTO CrIoco0a Mpeodpa3oBaHus SHEPTUU
nepea OAHOTaKTHRIM. JIByXxTakTHBIN nipsimoxoaoBoi DC/DC-
npeoOpa3oBaTesb HAMPSHKCHUSI.

JIByxTtaktHblif MocToBoi DC/DC-nipeoOpa3oBaTens HaNpsHKeHUs, B
KOTOPOM BXOJIHAS IIETIb MOCTOBOM CXEMBI COEIMHEHA C UCTOUHHKOM
MUTaHKS Yepe3 0OMOTKY APOCCest

JByxTakTHbIi MocToBOM DC/DC-npeobpa3oBarteiib HaNpsHKEHUS, B
KOTOPOM BXOJHAs! IIelTb MOCTOBOM CXEMBbI COEJIUHEHA C UCTOUHUKOM
MUTaHMS Yepe3 0OMOTKY JApOcCcers.

Bec KM:

25

25

25

25

2 cemecTp

Beca KOHTpOIBHBIX MeponpUsITHiL, Y0

Nunekc

Paznen nucuuruinHbl
JACJI AUCI KM:

KM-
5

KM-
6

KM-
7

KM-
8

Cpox KM:

4

8

12

16

OpnoTaktHbI 00patHOX010BOM DC/DC-ipeoOpa3zoBaTens
HaIPSHKCHHS

OpnoTaktHbI 00patHOX010BOM DC/DC-ipeoOpa3zoBaTens
HAIPSHKCHHUSI.

JByxtaktabiii DC/DC-mipeobpa3oBarenb HAPsKEHUsI C MArHUTHBIM
HAKOIIUTEJIEM SHEPruM B LIENH IEPBUYHON OOMOTKHU
Tpanchopmaropa. J[ByXTakTHBIN pe30HaHCHBIN MMPeoOpa3oBaTeib
HaNpsUKEHUs

JByxTaktHbiii DC/DC-nipeobpa3oBarenb HapsSKEHHUs] ¢ MArHUTHBIM
HAKOIIUTEJIEM SHEPTUH B LIEMH IEPBUYHON OOMOTKHU
TpaHcopmaropa. JIByXTaKTHBIN pe30HaHCHBIIN peoOpa3oBaTeib
HaNPSDKEHUS.

JIByXTaKTHBII MOCTOBOM IIPSIMOXOIOBOI MpeoOpa3oBareib
HANPSDKEHUS C HETPEPHIBHBIM MOTPeOICHUEM U Tiepeaaueii JHepruu
B Harpy3Ky

JIBYXTaKTHBII MOCTOBOI MPsIMOX0I0BOI MpeobpazoBareb
HaANPSDKEHUS C HEMPEPBIBHBIM NOTPEOICHUEM U Tiepeaaueii SHepruu
B Harpy3Ky.

VYmpasieHue nporeccoM mpeodpa3oBaHus ANEKTPUIECKON SHEPTUH.
CrpyKkTypHast cxeMa BBICOKOYaCTOTHOTO KOHTpOJIIepa JIst
yIpaBjeHHs TpeoOpa3zoBareaemM

VYnpasnenue nporeccoM Ipeodpa3oBaHMs HIEKTPUIECKON SHEPTHH.
CrpyKkTypHas cxemMa BbICOKOYaCTOTHOTO KOHTpoJIIepa JUIs
ynpaBJjeHus npeoOpa3zoBaTesieM.

Bec KM:

20

20

30

30

$06m1as gacts/JIy1s1 MPOMEKYTOIHOM aTrTecTaund
BPC kypcoBoii padoTbl/mpoexTa

2 cemMecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Nunekc KM-1
KM:

Pasen nucHuuinHel

KM-2

KM-3

KM-4




| Cpox KM: 4 8 12 16
Pacuer cuinoBOM 4aCTH UCTOYHHUKA HJICKTPOIUTAHUS + + +
Br160op anemeHTOB +
Pa3paboTka cucteMsl ynpaBieHUsI HCTOUHUKA +
AJIEKTPOIIUTAHUS
Bec KM: 50 10 30 10




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 N-2nk-1 YMmeer | YMers: JIByXTaKTHBII MOCTOBO# mpeoOpa3oBatens (KoHTponsHas padora)
UCIIONIb30BaTh  QJTOPUTMBI | PACCUUTHIBATD U Pacuer pexxuma paboThI 2JIEMEHTOB KIIOYEBOI'O HCTOYHUKA
peteHus JKCIEPUMEHTAIBHO anextponutanus (KontponsHas pabota)
UCCIIEIOBATENILCKUX  3aJ1a4, | UCCIIEeIOBATh PEKUMBI
KOMITBIOTEPHOTO paboThI 3JIEMEHTOB CXEMBI U
MOJIETTUPOBAHUS U | XapaKTePUCTUKH KIFOUYEBOTO
BepuduKanuu MoJieNiell | HICTOYHHKA JIEKTPOITUTaHUS,
3JIEMEHTOB, y3JIOB U OJOKOB | B TOM YHUCJE C
AIIEKTPOHHOT'O YCTPOMCTBA | MCIIOJIb30BAaHUEM MTAKETOB
CXEMOTEXHUYECKOTO
MOJICITUPOBAHUS
IK-1 NJI-3nk-1 VYmeer | 3HaTh: IIpeoOpaszoBarenu, XapakTepHu3yIoLIecs HEMPEpbIBHOMN Mepenayeid SHepruu
aHaJIM3UPOBATh, OCHOBHBIE CXEMBI, B Harpy3ky (KonTtpomnwsHas pabora)
HCCIIeIOBATh U | IPUHIHUIBI paboThl, pexkuMbl | OIHOTaKTHBIN peoOpazoBarens (KonTpoiasHas paboTa)
pa3pabaThIBaTh CXEMBI | pabOTHI AIeMEHTOB cXeMbl, | [IpeoOpazoBareny, XapakTepU3yIOIIUECS TPEPHIBUCTON Tiepeadeil SHEPTUn
y3JI0B M OJIOKOB YCTpOWCTBa | JOCTOMHCTBA U HeJOCTaTKH | B Harpy3ky (KonTtponbhas pabota)
AIIEKTPOHUKHU U | KIIFOUYEBBIX HCTOYHUKOB [IpeoOpa3zoBarenu, XapaKTepU3yIOUIHECsS HEMPEPHIBHBIM IMTOTPEOICHHEM U
HAHODJIEKTPOHUKHU HA | DJIIEKTPOTHUTAHUS C nepeaayeii SHeprum B Harpy3Ky, pe30HaHCHBIE PeoOpazoBaTeu
OCHOBE TEXHUYECKOTO | TpaHchopmMaTOpHOH (KonTponpsHas pabota)
3a/1aHus pa3Bs3KOMU C MPEephIBUCTON KitoueBoit nctounuk nuranust Manoit Momuoctu (Jlabopatopnas pabora)

rnepeayeii SHEpruu B
HarpysKy

OCHOBHBIC CXEMBbI,
MIPUHIIMITBI pa0OThI, PEKUMBI
pabOTHI DJIIEMEHTOB CXEMBI,

Kito4ueBoit HICTOYHHUK MUTaHUS ¢ KOPPEKTOPOM KOA(PHUIIHEHTa MOIITHOCTH
(JTaBopaTopnas pabora)




JIOCTOMHCTBA U HEJOCTATKH,
o0JacT MPUMEHEHUS
KJIFOUEBBIX UCTOYHUKOB
3JEKTPONUTAHUS C
TpaHchOopMaTOpHOM
Pa3BsI3KOM C HEMPEPHIBHOM
repenadyen SJHepruu B
HarpysKy

OCHOBHBIE CXEMBI,
MIPUHIIMIIBI pa0OThI, PEXKUMBI
pabOThI AIIEMEHTOB CXEMBI,
JIOCTOMHCTBA U HEIOCTAaTKU
HMCTOYHUKOB
3JEKTPONUTAHMUS C
HEIPEPhIBHBIM
MOTpeOJIeHnEM PHEPTUU OT
HCTOYHUKA U C
HEIPEPBIBHOU Ilepeaadeu
SHEPTUU B Harpy3Ky;
PE30HAHCHBIX KJIFOUEBBIX
HMCTOYHUKOB
ANEKTPONUTAHUS

YMers:

pa3pabarbIBaTh CHIIOBYIO
4acTb U CUCTEMY
YIIPaBIEHUS KIHOYEBBIX
HMCTOYHUKOB
IEKTPONUTAHHUS




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

KM-1. IIpeoGpa3oBare/in, XapaKkTepu3yLHecs: HelpepbIBHOM Nepegaveii JHepIruu B
HATrPYy3KYy

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOro Meponpustusi: KoHtposbHas paboTra mpoBOJIUTCA B
aynutopuu. CTyIeHT pellaer 3a/1a4y B COOTBETCTBUU C BbIIaHHBIM 33/1aHueM. Bpemst mpoBeneHus -
90 MuHYT.

KpaTkoe conep:kanue 3a1aHusi:
PaCCqI/ITaTB nu HOCTpOI/ITI) TOKHU 1N HaHpﬂ)KCHI/IFI O6MOTOK 1 KIIFOYCBBIX HpI/I60p0B.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE CXEMBI, 1.Cxema npeobpazoBaTeisi — OJHOTAKTHBIN

OPUHLMIBL ~ pabOThl,  PEXKHUMBI peoOpa3oBareib ¢ HEMPEPHIBHON Nepejaueii SHEPruu B
paboThI 3JIEMEHTOB CXEMBlI, Harpy3Ky (MOHMKAIIUNA TPeoOpa3oBaTeb).
JOCTOMHCTBA W HEJIOCTaTKH, Tpanchopmarop umeeT 0OMOTKY /JIsl BBIBOJIA SHEPTHU
0o0JacT MpPUMEHEHUS KIFOUYEBBIX WHIYKTUBHOCTU HamMarHuuuBanus. HaliTu konmudecTBo
UCTOYHUKOB DJIEKTPONUTAHUS C BUTKOB BTOPUYHOM OOMOTKH, €CJIM YHCIIO BUTKOB
TpaHc(hOpPMATOPHOH Pa3BA3KOU C nepBuyHOit ooMoTku 100, HanpspkeHue nuTanus 50 B,
HEIPEPBIBHOW Ilepeayeil dHeprun HanpspkeHue Harpysku 12 B. Koaddunment 3anonnenus
B HarpysKy paseH 0,5.

2.Cxema mpeoOpa3zoBaressi — OTHOTaAKTHBIN
npeoOpaszoBarelb ¢ HEMPEPHIBHOM TIepeaaueli SHEPTUH B
Harpy3Kky (MOHMKAIOIIHIA TPeoOpa3oBaTesp).
Tpancdopmarop umeeT 0OMOTKY /JIsi BBIBOJA DHEPTUU
WHIYKTUBHOCTU HamMarHu4uBanus. HaliTu konmudecTBo
BUTKOB OOMOTKH BBIBOJIa DHEPTUH, €CJIA YHCIIO BUTKOB
nepBu4HON 00MoTKH 90. MakcuManbHO BO3MOXKHBII
koa¢dunreHT 3anonHeHus pasex 0,6.

3.CxemMa nipeobpazoBaTesi — OJHOTAKTHBIN
npeoOpaszoBaresb ¢ HEMPEPHIBHOM TIepeaaueii SHEPTUH B
Harpys3Kky (MOHMKaIOMUK peoOpa3oBaTenb). DHEprus
WHAYKTUBHOCTH HaMarHUYHMBaHUs TpaHcopmaTopa
BBIBOJIMTCS B BCIIOMOTaTeIbHbIN KoHAeHcaTop. Haiftu
KOJMYECTBO BUTKOB BTOPHYHON OOMOTKH, €CJIU YUCIIO
BUTKOB NEPBUYHON 00MOTKHM 18, HanpsKeHUe TUTaHUS
5 B, nanpspkenue Harpysku 3,5 B. Koaddunment
3anonHeHus paseH 0,4.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. 3aIIaHI/Ie BBITIOJIHCHO BCPHO, 0e3 3aMeuaHMil uiIn
C HE3HAYUTCIIbHBIMU 3aMCUYaHUAMU.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmukuy 6blN0OIHeHUs 3HaHUA: 3aJaHNe BBIIIOTHEHO C 3aMEYaHUsIMH, KOTOPBIE
HE CBSI3aHbI C IPUHIMITHAIBHBIM HEIOHUMAaHUEM MaTepHara.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6blN0IHeHUs 3HaHUA: 3aJaHNe BHITIOTHEHO C 3aMEYaHUsIMH, KOTOPBIE
MOTYT OBITh CBSI3aHBI C TIPUHIMITHATBHBIM HEIOHUMAaHUEM MaTepHaia, HO He 3aTparuBaroT
OCHOBHBIX IPUHIIUIIOB ()YHKIITMOHUPOBAHHS YCTPOMCTBA.

KM-2. OnnorakTHbIil peodpa3oBareiib

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOro Meponpustusi: KoHrponbHas pabora mpoBOJIUTCS B
aynutopuu. CTyIeHT pelaeT 3ajJady B COOTBETCTBHHM C BbIJIaHHBIM 3a/lanueM. Bpemst npoBeneHus -
90 MuHYT.

KpaTkoe conep:kanue 3a1aHusi:
PaCCqI/ITaTB nu HOCTpOI/ITI) TOKHU 1N HaHpﬂ)KCHI/IFI O6MOTOK 1 KJIFOYCBBIX HpI/I60pOB.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE CXEMBI, 1.Cxema npeobpazoBatesi — OJHOTAKTHbBIN

OPUHIUNBL  PabOThl,  PEKUMBI JIBYXTPaH3UCTOPHBIN IpeoOpa3oBaTelib ¢ HEMPEPHIBHOM
paboThI JJIEMEHTOB CXEMBI, nepeayeil SHepruu B Harpy3Ky (MOHMKAOLIUI
JOCTOMHCTBA U HEJIOCTaTKH, npeoOpaszoBarens). HaliTh KoaMyecTBO BUTKOB

00JacT NPUMEHEHUs KIIOUYEBBIX BTOPUYHOU OOMOTKH, €CJIM YUCIIO BUTKOB MTEPBUYHOMN
UCTOYHUKOB DJICKTPOIMTAHUA C obomotku 200, Hanpspkenue nutanus 800 B, Hanpspkenue
TpaHCQOpPMATOPHON pa3BA3KOU ¢ Harpysku 12 B. Koagounuent 3anonsaenus pasen 0,5.
HENPEpBIBHON Ieperadel dHepruu 2.Cxema npeobpa3zoBareist — OAHOTAKTHBIH

B HarpysKy JIBYXTPaH3UCTOPHBIN IIPpeoOpa3zoBaTelb ¢ HENPEPBHIBHON

nepeaayeil SHepruu B Harpy3Ky (MMOHMKArOIIUH
npeodpasoBarens). HaliTu HanpsikeHne Harpy3Ku, eciiu
KOJINYECTBO BUTKOB BTOPUYHON 0OMOTKH paBHoO 10,
YHCJIO BUTKOB NepBUYHON 00MOTKH 200, HanpsikeHue
nutanus 450 B. Koaddunuent 3anonnenus pasen 0,12.
3.CxemMa ipeoOpazoBaTelist — OJHOTAKTHBIN
npeoOpa3oBarTeNb ¢ HEMPEPBHIBHOM Mepeaueii SHepriuu B
HarpysKky (MOHMXaIUNi TpeodpazoBaTeb).
Tpancdopmarop nmeeT 0OMOTKY il BEIBOAA SHEPTUU
WHIYKTUBHOCTH HamMarHuuuBaHus. HaliTu konmudectBo
BUTKOB BTOPUYHON OOMOTKH, €CJIM YHCIIO BUTKOB
nepBuuHoit 06MoTkH 300, HanpsxeHue nutanus 120 B,
HanpspkeHue Harpysku 12 B. KoagduuuenT 3anonnenus
paseH 0,5.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5




Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJaHue BBIIIOJIHEHO BEPHO, 0€3 3aMeyaHuil Uiu
C HEe3HAUUTEIbHBIMHU 3aMEUaAHUSIMH.

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HaHUs: 3a]aHue BBITIOTHEHO C 3aMeYaHUsIMH, KOTOPBIE
HE CBSI3aHBI C IPUHIIMITHATIHLHBIM HETOHUMAHUEM MaTepuaa.

Ouenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu bINOIHeHUs] 3HaHUA: 3aJaHUe BBIIIOJIHEHO C 3aMEeYaHUsIMHU, KOTOpPbIE
MOTYT OBITH CBSI3aHBI C MPUHIUITHATHHBIM HETIOHUMAaHUEM MaTepHalia, HO HE 3aTParuBaoT
OCHOBHBIX IPUHLUIIOB ()YHKIIMOHUPOBAHUS YCTPOICTBA.

KM-3. JIByXTaKTHBIii MOCTOBOI npeodpa3oBareib

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa IpOBOJIUTCS B
aynutopuu. CTyJeHT pelnlaer 3a/1a4y B COOTBETCTBUH C BbIIaHHBIM 3a/1aHueM. Bpemst npoBenenus -

90 MuHyT.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

Paccuurath u IIOCTPOUTDb TOKH U HAIIPAKCHUSA 0OMOTOK H KJIFOUEBEIX HpI/I60p0B.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: pacCYUTBIBATD u
SKCIICPUMCHTAJIBHO HUCCICI0BATHh
PCKUMBI pa6OTI>I OJICMCHTOB
CXEMbI n XapPaKTCPUCTUKHU
KJIFO4YCBOI'o HCTOYHHUKA
QJICKTPOIIUTAHUA, B TOM YHCIIC C
HCIIOJIBb30BaHHUEM IMaK€TOB
CXEMOTEXHHUYCCKOT'O
MOACIINPOBAHUA

1.Cxema npeoOpa3oBaresns - IByXTaKTHAs C IByMs
JTuHEeHBIMU TpaHchopmaropamu. KonnuecTBo BUTKOB
nepBUYHBIX 00MOTOK paBHO 30. HampsbkeHnue nuTanus -
ot 50 no 70B. IIpeobpa3zoBatenb paboTaeT B pexumMe
HenpepeIBHOro Toka. Hanpsokenue Harpysku pasHo 12 B.
HaiiTi xonm4ecTBO BUTKOB BTOPUUYHBIX OOMOTOK U
MUHUMaJIbHBIN KO3 GUIMEHT TpaHCHOpMaLUK, eClIn
MaKCUMaJIbHBIA KO3 dumeHT 3anoaHenus paseH 0,9.
2.Cxema mpeoOpa3zoBaress - ABYXTaKTHAs C
HEIPEPBIBHON IIepejaueii JHEpruM B HArpy3Ky, C ABYMs
JUHEWHBIMU TpaHcpopmaTopamu. Hanpspkenue nutaHus
pasHo 100 B. KonnyecTBo BUTKOB IIEPBUYHOI OOMOTKH
paBHo 50, BTopnuHOM - 7. Hanpsixenue Harpysku 5B.
[Ipeo6pa3oBarens paboTaeT B pexxUMe HEPEPHIBHOTO
Toka. Haiftu koauiineHT 3amnonHeHns u HarpspKeHue
Ha KOHJICHCATOPE, BKIIFOYEHHOM IOCIIEI0BATENBHO C
NEPBUYHON OOMOTKOM.

3.CxemMa nipeobpazoBatess - ABYXTaKTHasI C IBYMsI
JUHEWHBIMU TpaHcpopmaTopamu. KomnuecTBO BUTKOB
nepBUYHbIX 00MOTOK paBHO 100. Hanpshxenue nuranus -
ot 100 no 120B. IlpeoGpa3oBaTens paboTaeT B pexuMe
HemnpepsIBHOTO Toka. Hanpsxenne Harpy3ku paBHo 27 B.
Haiitu konn4yecTBO BUTKOB BTOPUYHBIX OOMOTOK U
MUHUMAaIbHBINA KOOPPHUIUEHT TpaHCHOpMAaIIIH, €CIIU
MaKkCUMaJIbHBIN K03 duiment 3anoanenus pasex 0,9.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu 8bInOJIHeHUs 3HaHUs: 3aJaHUe BBIITOJIHEHO BEPHO, 0€3 3aMeUaHUil M
C HE3HAYUTEIbHBIMU 3aMCUAHUSIMH.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HaHUs: 3aJaHue BBITIOTHEHO C 3aMeYaHUsIMH, KOTOPBIE
HE CBSI3aHBI C IPUHIIMITHATHLHBIM HETOHUMAaHUEM MaTepuaa.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuku blNOAHeHUs 3HaAHUs: 3aJaHUE BBIITOJIHEHO ¢ 3aMEYaHUSIMHU, KOTOPBIC
MOTYT OBITH CBSI3aHBI C MPUHIUITHATBHBIM HETIOHUMAHUEM MaTepHalia, HO HE 3aTParuBaoT
OCHOBHBIX IPUHITUIIOB ()YHKIIMOHUPOBAHUS YCTPOUCTBA.

KM-4. Pacuer pe:xxuma padoThl 3JIEMEHTOB KJII0YE€BOI0 HCTOYHUKA IJIEKTPONUTAHUS

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa IMpPOBOIUTCS B
aynutopuu. CTyJeHT pellaer 3a/1a4y B COOTBETCTBUH C BbIIaHHBIM 3a/1aHueM. Bpemst npoBenexus -
90 MuHyT.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
Paccuurath u IIOCTPOUTDb TOKH U HAIIPAKCHUSA 0OMOTOK H KJIFOUEBEIX HpI/I60pOB.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmerb: paccuuThIBaTh u 1.HaiiTu BeMYMHY HHAYKTUBHOCTH JIpOccens GUIbTpa,
DKCIEPUMEHTAIBHO  HMCCIIEJJ0BAaTh YCTaHOBJIEHHOT'O Ha BXOJI€ JIBYXTaKTHOT'O

peXKuMbl  paboOTBl  3JIEMEHTOB npeoOpa3oBaresis MOCTOSIHHOTO HAPSKEHMS,

CXEMBbI u XapaKTePUCTUKU BKJIFOUEHHOTO MOCJIEI0BATENbHO C HCTOUHUKOM MUTAHUS.
KIIIOYEBOT'O UCTOYHUKA Hanpsoxenne nuranus 21 B. Yucno BUTKOB MEpBUYHOM
AJNIEKTPONIUTAHMS, B TOM YHCIE C 00MOTKH TpaHcopMaTopa paBHO 5, BTopuuHOH - 40.
UCIIOJIb30BaHUEM HaKeTOB Hanpsioxenue Harpysku 200 B. Pazmax nynbcaruii Toka
CXEMOTEXHUYECKOTO npoccens 2 A, yactoTa padboTsl ipeodpaszosarens 100
MOJICJIUPOBAHUS k['11. ATUTenbHOCThI0 KOMMYTAIIUH IPEHEOPEUb.

2.Haifti 1ymuTenbHOCTh KOMMYTAINH (TIePEKITIOUeHUS
TOKa BO BTOPUYHYIO OOMOTKY) B CX€M€e IBYXTaKTHOT'O
peoOpa3oBarTes MOCTOSTHHOTO HAMPSKEHUS C
JIpOCCeIEM, BKIIFOUEHHBIM TOCIIEI0BATEIBHO C
MCTOYHUKOM nuTanus. Hanpsokenue nutanus 21 B.
Yucao BUTKOB MEPBUYHON OOMOTKH TpaHchopmaTopa
paBHO 3, BTOpu4HOH - 24. Hanpsokenue Harpysku 200 B.
Toxk apoccenss B MOMEHT BBIKIIOUEHUS IBYX U3 YETBIPEX
Kirouert paseH 70 A. IHIyKTHBHOCTB pacCessHUs
TpaHcopmaropa, NpuBeieHHast K IepBUYHON 0OMOTKE
0,2 mxI'n. Hanpsbxenne Ha aeMmnupyromeM
KOHJIEHCATOpE Ha NIEpBUYHON cTopoHe 50B.

3.HaiiTn BenmnunHY WHAYKTUBHOCTH Apoccens GuibTpa,
YCTaHOBJICHHOT'O Ha BXOJI€ ABYXTAaKTHOI'O
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npeoOpa3oBarTess MOCTOSIHHOTO HANPSKEHUS,
BKJIIOYEHHOTO TIOCJIEIOBATENBHO C UCTOYHHUKOM ITUTAHUSI.
Hanpsioxenue nutanus 18 B. Yucino BUTKOB EPBUYHOM
00MOTKH TpaHcopmaropa paBHO 5, BTopuuHoii - 40.
Hanpsixenue narpysku 380 B. Pazmax nynbcanuii Toka
npoccens 10 A, gactora pabotsl mpeodbpazoBarens 100
k[ 1. JIITensHOCThI0 KOMMYTAIMH PEHEOPEYb.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJaHue BBIIIOJIHEHO BEpHO, 0€3 3aMeyaHil uiu
C HE3HAUUTEIbHBIMU 3aMEUaAHUSIMH.

Ouenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuku bINOJIHeHUs 3HaHUA: 3aJaHNe BBIITOIHEHO C 3aMEeYaHHUsIMH, KOTOpPbIE
HE CBSI3aHBI C IPUHIIMITHATHLHBIM HETOHUMAaHUEM MaTepuaa.

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu bINOJIHeHUs: 3HaHUA: 3aJaHUe BBIIIOIHEHO C 3aMEeYaHHUsIMH, KOTOpbIE
MOTYT OBITH CBSI3aHBI C TIPUHIIUITMATHHBIM HETIOHUMAaHUEM MaTepralia, HO He 3aTParuBaroT
OCHOBHBIX IPUHIUIIOB (YHKIIMOHUPOBAHHUS YCTPOUCTBA.

2 cemecTp

KM-S. IIpeoGpa3oBare/in, XapakTepu3ylOIHecs NPepPbIBUCTOI Nepeaayeil JHepruu B

HATPYy3KYy

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs] KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
aynutopuu. CTyIeHT pellaeT 3a/1a4y B COOTBETCTBUH C BbIIaHHBIM 3a/1aHueM. Bpemst nmpoBeneHus -

90 MuHyT.

KpaTKOC CoAcpKaHMuE 3alaHUA:

Paccuurtath u IMMOCTPOUTDH TOKU U HAITPSKCHUA 00OMOTOK U KITFOUEBBIX HpI/I60p0B.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE CXEMBI,
OPUHLMIBL  pabOThl,  PEXHUMBI
paboThI 3JIEMEHTOB CXEMBI,
JIOCTOMHCTBA " HEJOCTATKU
KJIFOUEBBIX HUCTOYHUKOB
ANEKTPOIUTAHUS c

TpaHc(OpPMATOPHON pa3BsA3KOH C
IIPEPBIBUCTON TIE€penadell YHEprun
B Harpy3Ky

1.Cxema npeobpa3zoBarest — OAHOTAKTHBIH
JBYXTPAH3UCTOPHBIN IPE0OPa30BaTENh C MPEPHIBUCTON
nepeaayeit sHeprun B Harpy3Kky (0OpaTHOX010BOM
npeobpazoBarenb). HaliTu KOITM4ecTBO BUTKOB
BTOPUYHOM OOMOTKH, €CITM YHCIJIO BUTKOB IIEPBUYHOI
obmotku 300, Hanpspxenue nutanus 800 B, Hanpspkenue
Harpysku 12 B. Koa¢¢unuent 3anonnenus pases 0,5.
2.Cxema mpeoOpa3oBarensi — OJJHOTaKTHBIN
JIBYXTPaH3UCTOPHBIN MpeoOpa3oBaTellb C MPEPhIBUCTON
nepeiayeil SHepruu B Harpy3Kky (00paTHOXO0I0BOM
npeoOpaszoBarens). HaliTh KoIMuecTBO BUTKOB
BTOPUYHOU OOMOTKH, €CJIM YHCIIO BUTKOB MEPBUYHOMN
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obmotku 100, Hanpsprkenue nutanus 90 B, HanpsbkeHne
Harpysku 5 B. Koadduuuent 3anonnenus pasen 0,45.
3.Cxema npeoOpa3oBaTesi — OAHOTAKTHBIN
JBYXTPaH3UCTOPHBIN TPeoOpa3oBaTelb ¢ MPEPHIBUCTOM
nepeayeil SHepruu B Harpy3Ky (00paTHOXO00BOM
npeoOpaszoBarens). HaliTu Konmn4ecTBO BUTKOB
BTOPUYHOM OOMOTKH, €CJIM YUCIIO BUTKOB MTEPBUYHOMN
oomotku 300, HanpspkeHue nutanus 28B, HanpspKeHne
Harpy3ku 18B. Koaddunment 3anonnenus pasen 0,5.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 8bINOJIHeHUs 3HaHus: 3aJaHue BBIITOJIHEHO BEPHO, 0€3 3aMeUaHUil M
C HE3HAYUTEIbHBIMU 3aMCUaHUSIMH.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakxmepucmuxu 8bINOJIHeHUs] 3HaHUs: 3aJaHUe BBIITOIHEHO C 3aMEYaHHUsIMH, KOTOpbIE
HE CBSI3aHBI C IPUHIIMITHAIHLHBIM HETOHUMAaHUEM MaTepuraa.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 8blnoJIHeHUs 3HaHUs: 3aJaHUE BBIMIOJHEHO C 3aMEYaHUSIMHU, KOTOPHIE
MOTYT OBITH CBSI3aHBI C MPUHIUITHATBHBIM HETIOHUMAaHUEM MaTepHalla, HO He 3aTPparuBaroT
OCHOBHBIX IPUHIIUIIOB ()YHKIIMOHUPOBAHUS YCTPOUCTBA.

KM-6. IIpeoOpa3oBare/in, XapaKTepHU3yHOIIHeCH HelPePbIBHBIM NOTPedIeHHeM U
nepejaayeil 3HepruM B Harpy3Ky, pe3oHaHCHbIe Ipeo0pa3oBaTe/u

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs] KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
aynutopuu. CTyIeHT pellaeT 3a/1ady B COOTBETCTBUH C BbIIaHHBIM 3a/1aHueM. Bpemst nmpoBeneHus -
90 MuHYyT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
Paccuurtath u IMMOCTPOUTDH TOKU U HAITPSKCHUA 00OMOTOK ¥ KITFOUEBBIX HpI/I60p0B.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE CXEMBI, 1.Cxema npeobpa3zoBares - IByXTaKTHast MOCTOBasI C
OPUHLIMIBL ~ pabOThl,  PEXHUMBI BBIXOAHBIM LC-QuibTpoM 1 HempepbIBHBIMU

paboThI 3JIEMEHTOB CXEMBI, noTpeOIeHrneM U Nepeaayeii SHEprun B Harpys3Ky.
JIOCTOMHCTBA " HEJOCTATKU BrInpsiMHATENb BBITIOJIHEH 110 MOCTOBOU CXEME.

HCTOYHHUKOB  JJICKTPOIIUTAHUA C

HETPEPBIBHBIM notpebaeHneM
PHEPrMM OT MCTOYHMKA U C
HEIPEPBIBHOW Tepeadyeil SHepruu
B HarpysKy; PE30HAHCHBIX
KITFOUEBBIX UCTOYHUKOB
AIIEKTPONUTAHHUS

KonnyectBo BUTKOB IepBUUHOM 00MOTKH paBHO 30.
Hanpsioxenne nutanusd - ot 250 qo 350B.
IIpeoOpaszoBarenb paboTaeT B peKUME HENPEPHIBHOTO
Toka. Hanpsxenue Harpysku pasHo 5 B. Haiitn
KOJINYECTBO BUTKOB BTOPUYHON OOMOTKH U
MUHUMAaJIbHBINA KOOPPUIMEHT 3aI10JIHEeHUs, €CIIU
MaKCcUMalbHBIN K03 duinent 3anonnenus pasex 0,9.
2.Cxema nmpeoOpasoBaress - ABYXTaKTHAsi MOCTOBAS C
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BBIXOIHBIM LC-(UiIbTpoM 1 HEMpEePHIBHBIMHU
MoTpeOJIeHneM U Tepeaaueii 3HepTuu B HArpy3Ky.
BrInpsiMUTENH BBIIIOIHEH 110 CXEME C BHIBOJIOM HYJIEBOM
Toukd. KoamuecTBo BUTKOB EPBUYHOI OOMOTKH PaBHO
100. Hanpsixkenue nuranus - ot 400 go 800B.
[IpeoOpaszoBarenb paboTaeT B pe:KUME HENPEPHIBHOTO
toka. Hanpsxkenue Harpysku pasHo 15 B. Haiitu
KOJIMYECTBO BUTKOB BTOPUYHON OOMOTKH U
MUHUMAaIbHBINA KOO(PPHUIMEHT 3aI0JIHEeHUs, €CIIU
MaKCcUMalbHBIN K03 durment 3anonnenus pasex 0,9.
3.Cxema npeobpazoBates - ABYXTaKTHas MOCTOBAs C
BBIXOAHBIM LC-QUIBTpOM U HEMPEPHIBHBIMU
noTpebIiieHneM U repeaaydeii SJHEpruu B HarpysKy.
BrinpsiMuTens BBITIOJIHEH 110 MOCTOBOM CXEMeE.
KomnuecTBO BUTKOB nepBUUHO 00MOTKH paBHO 10.
Hanpsbxenue nutanus - ot 22 no 35B. [IpeobpaszoBarens
paboTaeT B pexXrMe HelmpepbIBHOrO ToKa. HanpsikeHue
Harpy3ku paBHo 48 B. HaliTu KOTu4ecTBO BUTKOB
BTOPUYHOW OOMOTKH M MHHUMAJILHBIA KO (HUITUEHT
3aMO0THEeHUS, €CJIM MAaKCUMaJIbHbIA KOG HUIIUEHT
3anojiHeHus paseH 0,9.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6bInOJIHeHUs 3HaHUs: 3aJaHUe BBIMIOJHEHO BEPHO, O€3 3aMEUYaHUI HIIH
C HE3HAYUTEIbHBIMU 3aMCUaHUSIMH.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu bINOJIHeHUs: 3HaHUs: 3aJJaHUe BBITTOJIHEHO ¢ 3aMEeYaHUsIMHU, KOTOPbIE
HE CBSI3aHBI ¢ IPUHIIMITHATHLHBIM HETOHUMAHUEM MaTepuraa.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucarnue xapakxmepucmuxu bINOJIHeHUs: 3HaAHUs: 3aJaHue BBITTOIHEHO C 3aMEYaHHUsIMH, KOTOpPbIE
MOTYT OBITH CBSI3aHBI C MPUHIUITHATBHBIM HETIOHUMaHUEM MaTepHalia, HO He 3aTParuBaroT
OCHOBHBIX IPUHIIUIIOB ()YHKIIMOHUPOBAHUS YCTPOUCTBA.

KM-7. KiroueBoil HCTOYHUK NMUTAHUA MAJIOH MOIIHOCTH

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpouenypa mnpoBegeHHsI KOHTPOJbLHOr0 MeponpusiTusi: 3ammra jJa0opaTopHOil paboThI
IPOBOJUTCS MO OTYETY C BbIJaueil MHAMBHUIYAIbHOTO 33aJaHMS KaXJIOMYy CTYAEHTY B Opurasne.
Bpems Ha moaroToBky orBeTa 45 MUH.

Kparkoe conepxxanue 3aganus:
OOBSICHUTD IPUHLUI PAaOOTHI U METOAMKY pacueTa pexxuMoB pabOThl YacTH npeoOpa3oBaTess
10 3aJjaHnI0. PaccunTare mapamerpsl pabodero pexuma.

KoHTpoJibHbIe BONIpochl/3aJaHUA:
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YMeTh: paszpabaThiBaTh CHIIOBYIO 1.IIpunanun paboTsl mpeoOpazoBarens. Pexum
YacTh W CHUCTEMY YIpaBJICHUS MPEPBIBUCTOTO MOTOKA B CEPACYHHUKE JIPOCCEIb-
KITFOUEBBIX UCTOYHUKOB Tpancopmaropa. PacueTHble COOTHOIICHHUS.
AJIEKTPOIUTAHUS 2.Ilpunuun ynpasienus npeobpaszosarenem. LLIUM-
koTposuiep. O6paTHas CBsA3b ¢ MOTEHLIUAIBHOU
Ppa3BA3KOM.
3.0Opranu3anus 3aluT: BUAbI 3alTUT, JaTYUKH.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu 8bInOJIHeHUs 3HaHUs: 3aJJaHue BBITOJIHEHO BEPHO, OTBETHI JaHbI
BEpHO, 0€3 3aMeYaHnll WK ¢ HE3HAYUTEILHBIMHA 3aMCUaHUSMU.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJaHUE BBIIIOJIHEHO, OTBETHI JAHBI C
3aMEUaHUsIMU, KOTOPBIE CTYACHT UCIIPABIII HEMIOCPEICTBEHHO B TPOIIECCE OTBETA.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUs: 3aJaHUE BBIMIOJHEHO C 3aMeYaHUsIMHU, KOTOPHIS
MOTYT OBITH CBSI3aHBI C MPUHIUITHATBHBIM HETIOHUMaHUEM MaTepHalia, HO ObUTH YCTPAaHEHBI B
IIPOILIECCE OTBETA.

KM-8. Ki1104eBoii HCTOYHUK MUTAHNUS ¢ KOPPEKTOPOM K03 PuumeHTa MOIHOCTH

®opmbl peanusanuu: YcrHas Gopma

Tun koHTpoILHOrO Meponpusitus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBegeHHsI KOHTPOJIBHOrO0 MeponpusiTusi: 3ammra J1a00paTopHONl padOTHI
IPOBOJUTCS MO OTYETY C BbIJaueil MHAMBHUIYAIbHOTO 3aJaHMs KaXJIOMYy CTYAEHTY B Opurasne.
Bpems Ha moAroToBKYy OTBETa 45 MUH.

Kparkoe conepxxanue 3agaHus:
OOBsSICHUTH IPUHLIUI PaOOTHI U METOAMKY pacueTa pexXHUMOB paboThl YacTH Mpeodpa3oBaTess
10 3aJjaHnI0. PaccunTares mapamerpsl pabodero pexuma.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

VYMmerb: paszpabaThiBaTh CHIIOBYIO 1 ITpuniun paboThl KoppekTopa ko3¢ uirenra

yacTb W CHCTEMY YIPaBJICHUS MOIIHOCTH. OCHOBHBIE PACYETHBIE COOTHOIIEHHUS.
KIIFOUEBBIX HCTOYHUKOB 2.PacueT KOHTYpOB CUCTEMBI YIIPABICHHSI KOPPEKTOPOM
AIIEKTPONUTAHUS Ko3(¢ dULIEeHTa MOITHOCTH C TIOMOIIBIO aHATUTUYECKUX

BbIpakeHUi. [locTpoeHNe YaCTOTHBIX XapaKTEPUCTUK
MeTIEBOTO KOod(PurmeHTa.

3.PacueT KOHTYpOB CHCTEMBI YIIPABJIECHUS KOPPEKTOPOM
K02 (ppuImeHTa MOITHOCTH C TTIOMOIIBIO CHCTEM
YHUCIEHHOr0 MoAenupoBanus. [Toctpoenne 4acToTHBIX
XapaKTepUCTHUK METIEBOTO KO3PPUIHEeHTA.
4.O1HOTaKTHBIN ABYXKIHOYEBOH MPSIMOXO0I0BOM
peoOpa3oBareib MOCTOSIHHOTO HanpskeHusi. OCHOBHBIE
pacueTHbIE COOTHOILIEHUSI.

5.Pacuer KOHTYpOB CHCTEMBI YIPABJICHUS
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npeoOpazoBaresieM MOCTOSIHHOTO HAPSKEHHS C
MOMOIIBIO AHAJIMTUYECKUX BbIpaxeHuil. [loctpoenne
YaCTOTHBIX XapaKTEPUCTHK METICBOro KO3 PHUIIueHTa.
6.Pacdet KOHTYPOB CUCTEMBI YIIPABJICHUS
npeoOpaszoBaresieM MOCTOSIHHOTO HAPSKEHHS C
IMOMOIIBIO CUCTEM YHCIIEHHOTO MOJEIUPOBAHHUS.
[TocTpoeHne 4acTOTHBIX XapaKTEPUCTHUK METIEBOTO
Kod(puImeHTa.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: 3aJaHNe BHIITOTHEHO BEPHO, OTBETHI JaHBI
BEPHO, 0€3 3aMEeUaHMi WM C HE3HAYUTEIbHBIMH 3aMECYaHUSIMHU.

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmukuy 6bINOIHeHUs 3HaHUA: 3a]aHnue BHITIOTHEHO, OTBETHI JAHBI C
3aMeYaHUsIMH, KOTOPBIE CTYJICHT UCIIPABUII HEMIOCPEICTBEHHO B MIPOIIECCE OTBETA.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmukuy 6blN0OIHeHUs 3HaAHUA: 3aJaHNe BBIIOTHEHO C 3aMEYaHUsIMH, KOTOPBIE
MOTYT OBITh CBSI3aHBI C TIPUHIMITHATIBHBIM HETOHUMAHUEM MaTepHaia, Ho ObUIM YCTPpaHEHBI B
nporecce OTBETA.

151 KypcoBOro npoexra/padorsl
2 cemecTp
1. Onucanue KII/KP

KypcoBas pabora: Pazpaborka uctounuka snekrponuranus. Conepskanue padotel:  >OrnucaHue
paboThl YCTpOMCTBAa € MIUIIOCTPALME MPOLIECCOB BPEMEHHBIMM JHMarpaMMaMu HaNpsHKeHUH U
TOKOB B CHJIOBOM YacCTH CXEMbI, a TAK)XXE€ B KOHTYpax MaJIOMOUIHBIX MH(QOPMAIIMOHHBIX CUTHAJIOB.
Onucanue M BpeMEHHbIE TUarpaMMbl JaTh Ha OCHOBE TIpyObIX KauyeCTBEHHBIX MoJenei, rue
CWJIOBbIE KJIIOYM W JUOJBl paccMaTpUBAIOTCS KaK HJealbHblE 3JIEMEHTHl. B maeannsupoBaHHON
CXEME€ pacCUMTaTh MapaMmeTphl JIEKTPUUECKHUX IpoueccoB. COOTBETCTBYIOIIKME 3TUM IpoLeccam
BpPEMEHHBIE IMarpaMMbl J1aTh C YKa3aHHUEM MaclITa00B BPEMEHU U AJIEKTPUUYECKUX BEJITMYUH (TOKOB,
HanpspKeHui). >BbIOOp THMOB MOJIYNIPOBOJAHUKOBBIX MPUOOPOB CHUJIOBOM 4YacTH cXeMbl Ha 0aze
POBEAEHHOTO pacyéra 3JIEKTPUYECKHUX IPOLIECCOB B MJICATM3UPOBAHHOM MOJENM YCTPOMCTBA.
>Coznanue PSpice-moznenu cuiaoBoil cxeMsl ycTpoiicTBa. PSpice-mMoznens B BHUIE 3JIEKTPHUECKON
CXeMbl U €€ TEeKCTOBOTO ONHMCaHUs (eciaM cXeMma 3aJaercs B BHJE TeKcToBoro (aiima PSpice)
ABJISIETCS IPUIIO’KEHUEM K MOSICHUTEbHON 3anucke. >®opMUpoBaHHe TEKCTOBOTO (aiisia onucanus
PSpice-monenu cumoBoit cxembl ycTpoictBa (¢aitna, 0003HaYEHHOTO OKOHYaHHEM ‘‘Cir”) ¢
BBEJICHUEM B ATOT (ailyl ornrucaHuil MoJesiel HCIOJIb3yeMbIX MOTYIPOBOJHUKOBBIX MPUOOPOB. DTH
ONHKCaHMs JalTCsi B BUAE (parMeHTOB TekcToBoro (aiina. Mcrounukom HHPOpMaLuM s
OTMHUCaHUsI MoJieell TPUOOPOB MOTYT OBITh Kak OuOmmoTexku, Tak u “Internet”. >MHOTOKpaTHBIN
IPOLECC MOJAEIUPOBAHUSA C LENbI0 ONTHMU3ALMM IAapaMETPOB MAarHUTHBIX 3JIEMEHTOB,
HCITOJIB3YEMBIX B CHJIOBOM 4acTH ycTporcTea. Kpurepnii onTuMu3auu — MUHIMHU3aLHAs. MOLITHOCTH
TEIUIOBBIX IIOTEPh B MArHUTHOM 3JIEMEHTE U B YCTpOMCTBE B Iei0oM. [Ipu 3TOM BepXHss rpaHHLa
MOIITHOCTH TEIUIOBBIX TMOTEPh B MAarHUTHOM JJIEMEHTE HE JIODKHA ObITh Oosiee 1% MomiHOCTH,
nepegaBaeMoil B Harpysky. >OmnpezneneHue Ha OCHOBE MOJEINPOBAHUS ISl BApMaHTa yCTPOUCTBA,
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KOTOPBIA PACCMATPUBACTCS B KAa4eCTBE ONTHUMAJIBHOIO: - IMPEACIIOB U3MEHEHUS JJIUTEIbHOCTH
YINPaBJIAIOIMUX HUMIYJIbCOB, (OPMHUPYEMBIX KOHTPOJUIEPOM, HCXOAs W3 HEOOXOJUMOCTH
NOJ/IeP)KaHUsI CPEHETO YPOBHS BBIXOJHOTO HANPSDKEHUS ¢ TOYHOCTBIO, TpeOyeMoil 1o 3a1aHulo; -
apaMeTpoB CUTHAJIOB Ha MH(OPMAIMOHHBIX BXOJaX KOHTpOJUIepa Ul ABYX KpalHUX 3HA4EeHUH
JUINTENILHOCTH  ()OPMHUPYEMBIX MM HMITYyJIbCOB YIPABIECHUS CHJIOBBIMH TPAaH3UCTOpAMH; -
apaMeTpPOB  AJIEKTPUUYECKOIO peXHMMa pabOThl 3JIEMEHTOB, BXOAALIMX B CHJIOBYIO 4YacCTh
YCTPOMCTBA; - MOLIHOCTH TEIUIOBBIX IIOTEPh B CHUJIOBOM 4acTH CXeMbl. >Pacder mapamerpos
JIOTIOJIHUTEIIBHBIX JEMEHTOB B LIEMSX YIpPaBJIEHHs, 00€CIeUNBAIOLINX PEATU3alMI0 TEXHUUECKUX
TpeOoBaHUll K ycTpoicTBY. >CocCTaBiaeHHUE NIEPEUHS 3JIEMEHTOB K IPUHIIUIINAIBHON CXEME.

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus
Paccunrare napaMeTpsl 2JIEMEHTOB CXEMbI HCTOUYHUKA MUTAHUS, BBIIOJHEHHOIO I10 3aJaHHON
CXEMe.

HcxonHbpie naHHbIE:

[TuTanue OT UCTOYHMKA MIOCTOSIHHOI'O TOKA.

Hanpsoxkenne nutanus: Emin=90 B; Emax=375 B

HomunanbHbIi cpegHnii ypoBeHb BbIX0AHOTO HanpsikeHus:: Un=15 B

TouHOCTB OAIEpKAHUS CPETHETO YPOBHS BBIXOJHOTO HanpsikeHus: + 3%.
[Tynpcanus BBIXOJHOTO HANPSKEHUS Ha YacTOTE, KpaTHOM yacToTe npeodpa3zoBaHuUs
anexkTpuyeckoit sueprun: < 0,2 B (moyHbI pa3Max OT MUKa A0 MUKa).

XapakTep Harpy3ku — pe3uCTUBHBIN.

MaxkcuManbHOe 3HaYeHHE TOKa, MOTpedasieMoro Harpy3koi: [umax =1 A
MunumalibHOE 3HaY€HHE TOKA, MOTpedasieMoro Harpy3koit: [mmax = 0,5 A
YacroTa HMKIIOB Mepeaaur dHeprun cuiaoBbIM Tpanchopmaropom: =100kl 11

JlononHuTtenbHbIe TpeOOBaHUS K pa3pabaThiBa€MOMY YCTPOUCTBY:

OrpannyeHre aMILTUTY/IBI TOKA CHJIOBBIX TPAH3UCTOPOB HA YPOBHE, KOTOPHINA MPEBHIMIALT €€
3Ha4YeHHEe INPHU MaKCUMaJIbHOW Harpy3ke He Oojee, yeM Ha 20%.

Pexxum pabotel nuHeltHOrO TpaHncopmaropa — ¢ 100-i mynbcanueld MarHUTHOTO TIOTOKA.

TemaTuka KII/KP:

OpnHOTaKTHBIN 00paTHOXO0/I0BOM MpeoOpa3oBaTesb HANPSKEHUS C OAHUM CHUIIOBBIM TPAH3UCTOPOM
B KOHTYpE MEePBUYHON 0OMOTKH CHIIOBOTO TpaHChopMaTopa

JByxTtaktHbiii DC/DC-nipeobpa3oBarenb ¢ CUIOBBIMU TPAH3UCTOPAMU, COEAMHEHHBIMH 110 CXEME
MOCTA, C BBIIIPSIMUTEINIEM C HYJIEBOW TOUKON

JByxTtaktHbiii DC/DC-nipeobpa3oBarenb ¢ CUIOBBIMU TPAH3UCTOPAMU, COEAMHEHHBIMH 110 CXEME
MOCTa, C IByMS IMHEMHBIMU TpaHchopMaTopaMu

OOHOTaKTHBIN IBYXTpPaH3UCTOPHBIA 00PaTHOXO0BOM ITPeoOpazoBaTeNb HANPSHKEHUS

KM-1. Cob6aronenue rpadpuka ppinosnennss KP
Onucanue MKaJbl OLICHUBAHUA

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoinenus sHanus: I'paduk cobmogaercs. Pacuer cunoBoit yactu
BBITIOJTHEH ITOJTHOCTHIO BEPHO WIIH C HE3HAYMTEITLHBIMHA 3aMCUaHUSMHU.

Oyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 15
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Onucanue xapakmepucmuku eeinonnenus 3nanua: I'paduk codmonaercs. Pacuet cunoBoii yactu
BBITIOJTHEH C CYIIECTBEHHBIMU 3aMEUaHUSIMU, KOTOpPbIE ObUTH yCTPaHEHbI yYaIIuMCs
CaMOCTOSITENIBHO.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenus: snanus: I'papuk codmoaaercs. Pacuer cuiioBoi yactu
BBITIOJTHEH C CYIIECTBEHHBIMH 3aMEUaHUSIMU, KOTOPBIE ObLTM yCTPAHEHBI YYAIIUMCS C TIOMOIIIBIO
PYKOBOIUTEIIA.

KM-2. Cob6aronenue rpadpuka poinosnennss KP
OnucaHue MWKAJIbI OLEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoanenus 3uanus: I'paduk codmaromaercs. DIeMeHTh BEIOPaHBI,
paccYrTaHbl HIOTEPU MOITHOCTH B DJIEMEHTAX MOJHOCTHIO BEPHO WM C HE3HAYUTEIbHBIMU
3aMCUYaHUSIMU.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoineHus snanus: I'paduk cobmogaercs. DIeMeHThl BEIOpaHbl,
paccurTaHbl MOTEPU MOIHOCTH B AJIEMEHTAaX C CYIMIECTBEHHBIMU 3aMEUaHUSIMU, KOTOPBIE ObLIH
YCTPAaHEHBI yYaIIUMCsI CAMOCTOSITEIIBHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoanenus snanus: I'paduk codmogaetcs. DIeMEHTH BEIOPaHHI,
paccYuTaHbl IOTEPU MOITHOCTH B JIEMEHTAX C CYIICCTBEHHBIMU 3aMEUaHHUSIMU, KOTOPbIC ObLIH
YCTPaHEHBI YUAIIUMCSI C IIOMOIIBI0 PYKOBOIUTEIIS.

KM-3. Ouenka BbinoJiHenus pasaesos KP
Onucanue MKAJbI OLCHUBAHUSA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu bInNoIHeHUs: 3HaHus: BBITIOIHEH pacueT pexxumMa paboThl U BEIOOD
3JIEMEHTOB. Pe3ynbTaThl pacyeToB MOATBEPIKICHBI YUCIICHHBIM CXEMOTEXHUICCKIM
MoJieTupoBaHueM. Pa3aensl BHIOTHEHBI TOJIHOCTHIO BEPHO MIIM C HE3HAYUTETHbHBIMU
3aMCUYAHHUSIMU.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu bINoIHeHUs: 3HaHus: BBITIOIHEH pacueT pexumMa paboThl U BEIOOD
3JIEMEHTOB. Pe3ynbTaThl pacyeToB MOATBEPIKICHBI YUCIICHHBIM CXEMOTEXHUICCKHM
MoJIeTpoBaHUEM. Pa3aensl BEIOTHEHBI C CYIIECTBEHHBIMU 3aMEYaHHUSIMH, KOTOPBIE OBLITH
YCTpaHEHBI YYANTUMCS CAMOCTOSTEITBHO.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucarue xapakxmepucmuxu bIN0IHeHUs: 3HaHus: BBITIOIHEH pacueT pexxuMa paboThl U BEIOOD
3JIEMEHTOB. Pe3ynbTaThl pacyeToB MOATBEPKICHBI YUCICHHBIM CXEMOTEXHUICCKUM
MoJieTpoBaHUEM. Pa3iensl BEIOTHEHBI C CYIIIECTBEHHBIMU 3aMEYaHUSMU, KOTOPBIC ObLIH
yCTpaHEHBI YUAITHUMCS ¢ TIOMOIIBI0 PYKOBOIHUTEIIS.

KM-4. KauecTBO 0popMiIeHHE KYPCOBOH padoThI
Onucanue mMKaJIbl OLICHUBAHUA
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmukuy 6bln0IHeHUs 3HanusA: JJoKyMeHTanus (cXxema JIeKTpHIecKas
NPUHIUIHATIBHAS U TIEPEUCHb AJIEMEHTOB) Ha CHIIOBYIO YaCTh M CUCTEMY YIIPaBJICHUS
npeoOpasoBarenst 0hOpMIICHBI TOJHOCTHIO B COOTBETCTBHH C TPSOOBAHHSIMH.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu binoineHus snanus: JJokyMeHTamus (cXxema 3JIeKTpHIecKas
MPUHIIMITAATBHAS U TIePEUeHb JIEMEHTOB) HA CHJIOBYIO YaCTh M CHCTEMY YIIPABIICHUS
npeoOpasoBareist 0hOpMIICHBI B COOTBETCTBUH ¢ TPEOOBAHUSAMH C HE3HAYUTEIbHBIMU
3aMEUaHUsIMU, HE CBSI3aHHBIMU C (PAaKTUICCKUM OTPAKEHUEM CXEMBI IIPeoOpa3oBares, KOTOPhIe
OBLIH MTOJIHOCTBIO YCTPAHECHBI YIaIUMCS.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bInoIHeHUs 3Hanus: JJokyMeHTanus (cXxema JIeKTpHIecKas
NPUHIUIHATIBHAS U TIEPSUCHb AJIEMEHTOB) Ha CHIIOBYIO YaCTh M CUCTEMY YIIPaBJICHUS

npeoOpasoBarenst 0hOpMIICHBI B COOTBETCTBUH C TPEOOBAHUSMU C CYIIECTBECHHBIMH 3aMEYaHUSIMU,
B TOM YHCIIE CBA3aHHBIMU C (PAKTHUYECKUM OTPaKEHHUEM CXEMBI ITpeoOpa3oBarens, KOTopbie ObUIN

IIOJIHOCTBIO YCTPAHEHBI YUaIluMCsl.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OnHOTaKTHBINA 00PATHOXOOBOH MPeoOpa3zoBaTeIb HAMPSHKEHHUS C OJHUM CHIIOBBIM

KJIIOYOM B LI€NIU MEPBUYHON OOMOTKH CHIIOBOIO TpaHC(popmaropa, 001a1at0IIero JUHEHHON
MarHuTHOH XapaktepucTukoil. Ilpomeccsl B cxeme, paboTaromiel B pexXruMe YaCTHIHON (MeHee
100%) MoaymsIIK MAarHUTHOTO MTOTOKA B TpaHc(opmarope. BpemeHHbIe AuarpaMMbl TOKOB U
HanpspkeHud. [lynbcanus Toka, IpOTEKaoUIEro yepes Lelb Harpy3KH, IIyHTUPOBAHHYIO
KOHJIEHCAaTOPOM BbIXO/HOTrO (huibTpa. Ilynbcanus HanpspkeHus Ha Harpyske. PerynupoBouHast
XapakTepucTHKa rnpeodpazoparens. [[puMeHeHne JONOIHUTEIBHON TPAH3UCTOPHO-
KOHJICHCAaTOPHOM LIeNHN I OTPaHUYEHUS IEPEHANPSDKEHNN Ha CUIIOBOM TPAH3UCTOPE CXEMBI.
2. 3anaya.

IIpoueaypa nposenenus

DK3aMeH MPOBOANUTCS B AyJAUTOPHUH B YCTHOU opMe 1o OmieraM. BUieT coaepUT TeOpeTUISCKUi
BONPOC U 33/1a4y. Bpems Ha moAroToBKy oTBeTa He 6ojee 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muauxarop: N/1-2nk-1 YMeeT NCIOIB30BaTh alTOPUTMBI PEIICHHS
UCCIIEI0BATEIbCKUX 3aJ]ay, KOMIBIOTEPHOTO MOJICIMPOBAHUS U BepU(PUKALIUU MOJEIICH 3I€eMEHTOB,
Y3JI0B ¥ OJIOKOB 3JIEKTPOHHOI'O YCTPOICTBA

Bomnpocel, 3axanus
1. ZIByxTakTHbIi npsmoxonoBoit DC/DC-nipeobpasoarens ¢ “Phase Shift PWM”. [Ipunnun
yIIpaBJIEHUS] CUJIOBBIMU TPAH3UCTOPAMU MOCTOBOM CXeMbl, 00ecrieuuBaroIui pexum ZVS.
[Tpunumn paboThl, OCHOBHBIE COOTHOILIEHHUSI.
2. 1ByxTakTHbIi npsmoxonoBoit DC/DC-npeoOpasosarens ¢ “Phase Shift PWM”. Ilpuniun
yIpaBiIeHUS CUJIOBBIMU TPAH3UCTOPAMH MOCTOBOM CXEMbI, 0OecriednBaronnii pexum ZVS.
OrpaHM4YeHHOCTD JiMana3oHa TOKa Harpy3kH, B KOTOPOM 00€CIeUnBaeTCsl YKA3aHHBIA PEXUM.
JlonomHUTEIBHBIC 1IETH, 00eCTICUnBAIOIUE COXpaHEeHNe pexknuMa ZVS B TIOJIHOM JHana3oHe
U3MEHEHHS TOKA Harpy3KH.
3. AsyxTaktHbiii DC/DC-nipeobpazoBatens, ynpasisemsblil o criocody “Phase Shift PWM”,
coJiepKaliil 01HO(pa3HYI0 BTOPUUHYIO 0OMOTKY TpaHC(OpMAaTopa U JiBa CTIIaKUBAIOIIUX
JpOCCeis B LIENU BBINPSMIEHHOTO TOKa BTOPUUHOI 0OMoTKkH. [Iporieccrl B cxeme. BpemenHbie
JarpaMMBbl TOKOB U HallpsbKeHH. PerynupoBouHast xapakrepuctika. O60cHOBaHUE BHIOOpPA
BeIMUYMHBI K03 punrenta Tpanchopmanuu. PexxuMbl paboThl MArHUTHBIX 3JIEMEHTOB CXEMBI U
OCHOBHBIE ITapaMETPhl ITUX PEKUMOB.
4. Isyxtaktabiii DC/DC-nipeoOpa3zoBarens, ynpasiseMblil o cocody “Phase Shift PWM”,
coJiepKaliii 01HO(pa3HYI0 BTOPUUHYIO 0OMOTKY TpaHC(OpMATOpa U JiBa CIIIAKHBAIOIIUX
JpOCceis B LIEMU BBINPSAMIEHHOTO TOKa BTOpHUYHOM 06MoTKH. [Iporeccsl B cxeme. BpemenHsbie
JarpaMMBbl TOKOB U HanpspkeHui. [lynbcarus TokoB 00MoTOK Apocceneid. [lynbcarus Toka,
MUTAIOUIET0 Harpy3Ky, IIYHTUPOBAHHYIO KOHJEHCATOPOM BbIXOAHOTO GuibTpa. [lynbcanus
HanpsDKeHUs Ha Harpyske. @usndeckoe 000CHOBaHHE BO3MOXHOCTH CYIIECTBOBAHMS
ONTUMAJILHOTO COOTHOIIIEHUSI MEX/ly TapaMeTpaMu BbIXOJAHOTO (GUIIbTPA, OTBEYAIOIIETO
HAWTyYIIUM MaccorabapUTHBIM MOKa3aTesIsIM.
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5. AByxtaktubiii DC/DC-nipeoOpa3oBatens, ynpasisieMslii o criocody “Phase Shift PWM”,
COZIEPIKAIUH JIBa IMHEHHBIX TpaHChOpMaTopa ¢ 0JHO(GA3HBIMH IEPBUYHBIMHA U BTOPUYHBIMH
00MOTKaMH, pabOTAIONINI B pKUME CUMMETPHYHON JITUTETLHOCTH MPOBOISIIETO COCTOSHUS
cuoBbIX Kitouei. [Ipomeccel B cxeme. BpemeHnHbIe 1uarpaMmMbl TOKOB U HAIPSKEHHH.
PerynupoBounas xapakrepuctuka. OG0cHOBaHKE BBIOOpa BeIMUUHBI K03 duiimenTa
TpaHchopMaIuu.

6.IByxtaktusiii DC/DC-nipeoGpa3zoBatens, ynpasiseMslii o criocody “Phase Shift PWM”,
COZIEpIKAILUH JIBa JTMHEHHBIX TpaHCPOopMaTopa ¢ 01HO(DA3HBIMH IEPBUYHBIMHU U BTOPUYHBIMU
00MOTKaMH, pabOTAIONIUI B pKUME CUMMETPHYHON JITUTELHOCTH MPOBOISIIETO COCTOSHUS
cuoBbIX Kitouei. [Ipomeccel B cxeme. BpemeHHbIe auarpaMMbl TOKOB U HAIIPSKCHUH.
[Tynbcanus TOKa, MPOTEKAIOLIETO Yepe3 IeNb Harpy3KH, IIYHTHPOBAHHYIO KOHIEHCATOPOM
BeIXOAHOTO (QuibTpa. [lynbcanus HanpsokeHus Ha Harpyske. du3ndeckoe 000CHOBaHUE
BO3MOKHOCTH CYIIIECTBOBAHHS ONTHUMAIBHOTO COOTHOLICHUS MKy ITapaMeTpaMH BBIXOHOTO
(GuIBTpa, OTBEYAIOIIETO HAMIYYIINM MacCOradapUTHBIM MOKA3aTEIIsIM.

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI
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Figure 1 Puc. 9

B npeob6pazoBatene (cxema puc. 9) nepecunTaHHOE K IEPBUYHON OOMOTKE HaIpsIKEHUE
Harpy3Ku Bcerja
OTBeTHI:
a) OoIbIIIe HATIPSKEHUSI TUTAHUS
0) MeHbI1Ie HalPSHKEHUS TUTaHUS
B) O0JIbIIe YTBOCHHOTO HANIPSKEHUS TUTAHUS
T') MEHBIIIC ITOJIOBUHBI HAMIPSKCHHUSI ITATAHUS
BepHnblii 0TBeT: a) 60bIIIe HAPSIKEHUS! TUTAHUS
2.ITycth meproy paboThl HHBEPTOpA B Ipeodpa3oBaTelie, IOCTPOSHHOM IT0 CXeMe puc. 9, paBeH
T. Torga mepuon myabcanuil moTpediasieMoro mpeodpa3oBareieM TOKa paBeH
OTBeTHI:
a)2-T
0)T
B) T/2
r) T/4
Bepwsrii otBeT: B) T/2
3.J1ns1 pe30HaHCHBIX TTPe0Opa3oBaTENei XapaKTepHO YIPABIECHHUE C TIOMOIIBIO
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OTBeThI:
a) IUPOTHO-UMITYJILCHON MOIYJISIIUN
0) aMIUIMTYAHO-UMITYJIbCHOWH MOJYJISALIUN
B) YaCTOTHO-UMIYJILCHONH MOJIYJISLIUN
') pacceMBaHMs MOIIHOCTH (AUCCUIIATUBHOE YIIPaBJICHUE)
BepHbIii OTBET: B) 4aCTOTHO-UMITYJILCHON MOYJISIIUN
4.YacToTa mynbcalyii HanpsHKeHUs Harpy3KH peodpa3oBaTesis, XapaKTepH3yIOIEerocs
HENPEPBHIBHBIMU MOTPEeOJICHUEM U NIepeaueii SJHEPTUU B HArpy3Ky, paBHa
OTBeThI:
a) MOJIOBUHE YaCTOThI EPEKIII0OUEHUS KIII04Yeil HHBEepTOpa
0) yacToTe NEepEKIYEHUS KIII0Uel HHBEPTOpa
B) YIBOCHHOM 4acTOTE MEPEKII0UCHUS KIIF0Uei HHBEPTOpa
I') YTPOEHHOHN 4acTOTe MEPEKIIUYECHUS KIIIOUel HHBEPTOpa
BepHbIii 0OTBET: B) yIBOGHHOH 4acTOTE NMEPEKIIOUEHUS KIIFOUEe HHBEpTOpa

2. Komnerenuusi/Mupukarop: UJ1-3nk-1 YMeer anann3npoBarts, HCCIIEI0BATh U pa3padaThIBaTh
CXEMBI y3JIOB U OJIOKOB yCTPOUCTBA 3JIEKTPOHUKU U HAHOZJIEKTPOHUKH HAa OCHOBE TEXHUUYECKOTO
3aJaHUs

Bonpocel, 3a1anns
1.0OpnroTakTHE npsimoxonoBoii DC/DC-mipeoOpasoBaress. [Iporecch B cxeme u ee
pEryJIMpoBOYHAs XapaKTEPUCTUKA B PEKUME HEMPEPHIBHOTO TOKA B 0OMOTKE ApOCcens
BBIXOJTHOTO (DMIIbTpa. BpeMeHHbIe TuarpaMMbl TOKOB U HanpspkeHUH. OTpaHUYeHHOCTh
JUana3oHa peryiupoBaHusi, 00yCIOBICHHAsI HEOOXOAUMOCTHIO BOCCTAHOBJICHUS UCXOTHOTO
cocrosiHus Tpanchopmaropa. O60CHOBaHHE BEIOOPA BETUYHHBI KO3 PUIHeHTa
Tpancopmaruu. XapakTep IPOLECCOB MPU HETIOJIHOM BOCCTAHOBJIEHUU UCXOIHOTO
COCTOSIHUS TpaHCPopmaTopa 1 000CHOBaHHE HEOOXOIMMOCTH TTOJIHOTO BOCCTAHOBIICHHUS.
2.0puotakTHbIN npamoxoaoBoit DC/DC-npeobpa3zoBarens. [Iporeccsl B cxeme u ee
XapaKTEPUCTHKHU B PEKUME HETIPEPHIBHOTO TOKAa B OOMOTKE IPOCCENs BBIXOIHOTO (PHIIBTpA.
BpemenHbIe 1uarpaMmbl TOKOB M HanpspkeHUd. [lynbcanus Toka B 0OMOTKe Jpoccerst
BBIXOJTHOTO (DMITBTPA U TTYJIbCAIMS HAMIPSDKEHHS HA KOHJICHCATOPE BBIXOAHOTO (huibTpa.
dusnueckoe 000CHOBaHHE BO3MOXHOCTH CYLIECTBOBAaHHSI ONTHMAIBHOTO COOTHOIIEHUS
MEXly mapaMeTpaMy BbIXOAHOTO (UIIbTPa, OTBEYAIOIIETO HaWIYUIIUM MaccorabapuTHBIM
MOKa3aTessIM.
3.0xnoTtakTHbI npssMoxoaoBoil DC/DC-npeoOpa3oBarens ¢ IBYHOISPHBIM PEKUMOM
nepeMarHuurBaHus TpaHchopmaTopa. Ilporueccel B cxeme U ee XapakTepUCTUKU B pEXXUME
HENPEPBHIBHOTO TOKa B 0OMOTKE JpOCcelis BBIXOAHOTO (puiabTpa. BpeMeHHble 1uarpaMMbl TOKOB
U HarnpspkeHU. Pesxum paboTsl cuioBoro TpanchopmaTopa.
4.0nHOTaKTHBIN ABYXKI0UeBoH mpsimoxonoBoit DC/DC-nipeobpasoBarens. [Ipomeccs B
cxeMme. BpemeHHbIe uarpaMMbl TOKOB U HaIlpsDKEHUM. PerynupoBouHast XxapakTepUCTHKA B
peXrMe HEMPEPHIBHOIO TOKA B 0OMOTKE Jipoccelst BIXogHOro puibTpa. [IpunnunuansHoe
OrpaHUYEHHUE TUana30Ha peryJIupoBaHms. XapakTep MpOLECCOB MPU HETTOTHOM
BOCCTAHOBJIEHMH HCXOJJHOTO COCTOSIHUS TpaHc(hopMmaTropa 1 000CHOBaHUE HEOOXOAUMOCTH
MOJIHOTO BoccTaHoBIeHUs1. O00CHOBaHKE BBIOOpa BeIMUUHBI K03 duiimenta TpaHchopmanuu.
5.IlpenmytecTBa IBYXTaKTHBIX CXeM MTPeoOpa30BaHUs SJHEPTUH MEePe]l OJHOTAKTHBIMHU.
JByxTakTHbIi npsimoxoaoBoir DC/DC-npeoOpa3oBarens. [Iporeccs B cxeme. Bpemennsie
JTUarpamMMbl TOKOB U HampsbkeHui. PerynupoBodnas xapaktepuctuka. O60cHOBaHME BHIOOpA
BEIMYMHBI K03 purenta Tpanchopmarun. PexnMpl paboThl MArHUTHBIX 3JIEMEHTOB CXEMBI
¥ OCHOBHBIE TTapaMETPBI ITHX PEKUMOB.
6.O1HOTaKTHBIM 00PaTHOXO0/I0BOM MPeoOpazoBaTeb HAPSHKEHHS ¢ OJHUM CHIIOBBIM
KJIIOYOM B LIETIHM EPBUYHON OOMOTKH CHUIIOBOTO TpaHchopMaTopa, 001a/1alolero JIMHEHHOMN
MarHuTHOM xapaktepucTukoil. [Ipoueccrl B cxeme, paboTaromiel B pexruMe YaCTUUIHOM (MeHee
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100%) MoxynsLuMu MarHUTHOTO MOTOKA B TpaHchopmaTope. BpemeHnHbie 1uarpaMMbl TOKOB U
HanpspkeHud. [lynbcanus Toka, MpOTeKalouIero yepes Henb Harpy3KH, ITYHTUPOBAHHYIO
KOHJIEHCAaTOPOM BbIX0AHOTO (hnibTpa. [lynbcanus HanpspkeHus: Ha Harpyske. PerynupoBouHast
XapaKTepucTHKa npeodpazoBaTens. [[puMeHeHne 10noIHUTENBHON TPAaH3UCTOPHO-
KOHJICHCATOPHOMW LENH ISl OTpaHNYEHUS EPEHANPSIKECHUN Ha CUIIOBOM TPAH3UCTOPE CXEMBI.
7.01HOTaKTHBII 00PaTHOX0/I0BOI peoOpa3oBaTenb HAMPSXKEHUS C OJHUM CHUIIOBBIM

KJIIOYOM B IIETIM MIEPBUYHOM OOMOTKH CHIIOBOTO TpaHChOopMaTopa, 00J1a1atoniero TMHEHHON
MarHuTHOI xapakTepuctukoii. [Ipoueccel B cxeme, paboTatouieit B pexxume mnosnoi (100%)
MOJYJISIIIMM MAarHUTHOTO TIOTOKA B TpaHcopmarope. BpemeHHble quarpaMMbl TOKOB U
HanpspkeHud. [lynbcanus Toka, MpOTEeKaroIero yepes Lenb Harpy3Ky, IIYHTUPOBAHHYIO
KOHJIEHCAaTOPOM BbIXoaHOTO (huibTpa. [lynbcanus HanpspkeHus: Ha Harpyske. PerynupoBouHast
XapaKkTepUCTUKa rpeodpasoBaresis. Beioop koadduimenta Tpanchopmarmm.

8.O1HOTaKTHBIA 00PAaTHOXOJOBOH MpeoOpa3zoBaTelb HAMPSKEHHS C IBYMS CUIIOBBIMU
KIIF0OYaMH B LIETIH IEPBUYHOI OOMOTKH CHUIIOBOTO TpaHchopmaTopa, 001a1alo1ero JIMHEHHOM
MarHuTHOH XapakTepucTukoil. Ilpomeccsl B cxeme, paboTaromield B pexXruMe YaCTHIHON (MeHee
100%) MoaymsIlIK MATHUTHOT'O TIOTOKAa B TpaHchopmarope. BpemeHHbIe 1uarpaMMbl TOKOB U
HanpsbkeHui. [lynpcanus Toka, IpOTEKArOIIEro Yepe3 elb Harpy3KH, ITyHTHPOBAHHYIO
KOHJEHCATOPOM BBIX0IHOTO QuuibTpa. [lynbcanus HanpsokeHus: Ha Harpy3ke. PerynupoBounas
XapakTepUCTHKa rpeodpazopares. [[puHIMnuanpHas OrpaHU4eHHOCTh TMana3oHa
perynupoBanus u e€ obocHoBanue. Beibop koadduruenta tpancGopmariim.

MaTepI/IaJ'[bI AJIA MIPOBEPKHU 0CTATOYHBIX 3HAHHUI

1.IIpenmyniecTBOM JBYXTPaH3UCTOPHOI'O OJHOTAKTHOI'O PeoOpazoBaTes 10 CPaBHEHHUIO C
OJTHOTPAH3UCTOPHBIM OJHOTAKTHBIM SIBIISICTCS:
OtBeTsl:
a) BBIBOJ] SHEPTHH WHAYKTUBHOCTH paccesHus TpaHchopMaTopa B UCTOYHHUK IMATAHHS
0) Gosee MUPOKUI MANIa30H PErYIUPOBAHUS HAMPSKEHUS Harpy3KU
B) MEHBIIIast HHAYKTHBHOCTH JIPOCCEIIS BBIXOAHOTO (PHIIBTpa
I') MEHbIIEe KOJIMYECTBO JIMOJIOB B BHIXO/IHOM BBINPSIMHUTEE
BepHblil 0TBET: a) BEIBOJ SHEPTUU HHIYKTUBHOCTH paccesiHus TpaHcopmaropa B
MCTOYHMK MMUTAHUSA
2.PexuM MSTKOTO TIEPEKITFOYEHUS CHIIOBBIX TPAH3UCTOPOB TTO3BOJISIET CHU3HUTH TIOTEPH:
OtBeTsI:
a) MPOBOJAUMOCTH
0) KOMMYTallMOHHbIE
B) B 3aII€PTOM COCTOSIHUU
I') BO BCTPEYHO-TIapaJlIebHBIX JU0JJaX HHBEPTOPa
BepHnblii 0TBET: 0) KOMMYTaIl[MOHHbIE
3.Ilpeumy1iecTBOM JBYXTaKTHOTO MpeoOpazoBaTes nepesi OJHOTAKTHBIM SIBIISETCS
OTBeThI:
a) MPOCTOTA CUIIOBOM CXEMBI
0) mpoCcTOTa CXEMBI YIIPaBJICHUS CUIIOBBIMU TPAH3UCTOPAMU
B) NMPOCTOTA CXEMBI BBIXOJJHOTO BBITPSIMUTEIS
T') IOBBIIIIEHUE YaCTOTHI ITYJIbCAIMI BEIXOHOTO HAIPSIKCHUS
BepHblil 0TBeT: ') HOBBIIIEHHE YaCTOTHI MyJIbCAIIMH BBIXOIHOTO HANPSKEHUS
4.9Heprust MHIYKTUBHOCTH PACCESTHUS BBIBOJAUTCS B TICPBUYHBIA HCTOYHUK Yepe3 OOpaTHBIE
JIMO/Ibl, BCTPOEHHBIE B CUJIOBBIE TPAH3UCTOPHI, B CXEMeE
OtBerTsI:
a) OIHOTPAH3UCTOPHOTO OJJHOTAKTHOT'O IIpeoOpa3oBaTesi C aKTUBHBIM KJIaMIIOM
0) ABYXTPaH3UCTOPHOTO OJTHOTAKTHOTO MPSIMOXOJIOBOTO TIPE0OpazoBaTes
B) IBYXTaKTHOT'O MOCTOBOT'O ITpeoOpa3oBaTes
T') IBYXTPAH3UCTOPHOTO OJTHOTAKTHOTO 0OpaTHOXOI0BOTO MpeoOpa3oBares
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BepHblii 0TBET: B) ABYXTaKTHOTO MOCTOBOT'O ITPe0Opa3oBaTest

5.CunoBoii TpanchopmaTop B CXeMe MpeoOpa3oBaTesi HE MOXKET UCIIOIB30BATHCS IS
OTBeTHI:

a) MOBBIIIEHUS YACTOTHI MYJIbCAINI BBIXOHOTO HAMPSHKEHUS

0) coriacoBaHus yPOBHEH BBIXOHOTO HAMPSHKCHUS U HATIPSHKECHUS TUTAHUS

B) OCYILIECTBJICHHS MOTEHIIUAIBHOMN Pa3BsI3KU

r) hopMupoBaHUS HYIEBOUM TOUKH BBITPSIMATEIIS
BepHblii 0TBET: a) MOBBIIIEHHS YaCTOTHI MYJIbCALUN BBIXOJIHOTO HAMPSKEHUS

VI VD2
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6.
Figure 2 Puc. 6

B nmpeo6pasoBarese, mOCTPOEHHOM IO CXeMe pHcC. 6, mocie 3anupaHus TpaHzuctopo VT,
VT2:
OTBeTsI:
a) nuox VD1 nomken npoBoauTth, VD2 - 3anept
0) muon VD2 nomxken npoBoauth, VDI - 3amept
B) auonbl VD1, VD2 nomkHbI IpOBOAUTH
r) muonsl VD1, VD2 nomkHbI ObITh 3alepPTHI.
Bepnpiii otBeT: B) quoasl VD1, VD2 nomxHbI NpoBOIUTH
7.BcraBbTe HepocTaroliee cnoBo: yepes auonasl VD1, VD2 B mpeobpazoBarerne, MOCTPOCHHOM
0 cxeMe puc. 6, SJHeprus UHAYKTUBHOCTH paccesiHus TpaHc(hopMaTopa BEIBOJUTCS B ...
OTBeTsI:
a) Harpy3Ky
0) MarHUTHYIO CUCTEMY TpaHCpopmaropa
B) TICPBUYHBINA UCTOYHUK TTUTAHHS
I') KOH/IEHCATOP BBIXOTHOTO (PMIIBTPA
BepHblii 0TBET: B) NEPBUYHBIN UCTOYHUK MUTAHUS
8.B nmpeoOpazoBaTene, MOCTPOSHHOM IO CXeMe pHC. 6, HaNpsKEHUE, TPUIIOKEHHOE K
3arepToMy CUJIOBOMY TPAH3UCTOPY, PaBHO
OTBeThI:
a) MOJIOBUHE HANPSKEHUS! TUTAHUS
0) HanMpsHKEHUIO TUTAHUS
B) HaNpPSHKEHUIO HArpy3Ku
T') OJIOBUHE HAMPSHKEHUSI HATPY3KH
BepHblii 0TBeT: 0) HANPSKEHUIO TUTAHUS
9.IlpuMeHeHne pe30HaHCHBIX NpeoOpa3zoBaTesel MO3BOJSET CYIIECTBEHHO CHU3UTD MTOTEPH
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OTBeThI:
a) IPOBOAUMOCTH
0) KOMMYTaIlMOHHBIE
B) B OOpaTHBIX JUOJaX CUJIOBBIX TPAH3UCTOPOB
T') B BBIXOJHOM BBITIPSIMUTEIIC
BepHsiii oTBeT: 6) KOMMYyTaIlMOHHBIE
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10.
Figure 3 Puc. 13

B cxeme pezonancHoro mpeodpaszoarens (puc. 13) HenocpeACTBEHHO MOCE 3alMUpaHust
tpar3uctopa VT 1 TOk mepBUYHBIX 0OMOTOK TpaHCHOPMATOPOB IMPOTEKALT Yepe3
OTtBeTsI:
a) VT2
6) VDI
B) VD2
T') TOKa B IEPBUYHON OOMOTKE HET, OH paBeH HYIIO
Bepnpiii otBeT: B) VD2
11. DHeprust UHIYKTUBHOCTH PAacCesHUs BEIBOJUTCS B IEPBUYHBIN HCTOYHUK Yepes
JIOTIOTHUTEIHBIC JIMOIBI, BKITIOUSHHBIC TIOCTICIOBATEIIFHO C CHIIOBBIMU TPAH3UCTOPAMH, B
cxeme
OTBeTHI:
a) IBYXTaKTHOT'O MOCTOBOTO MpeoOpa3oBarens
0) OJTHOTPAH3UCTOPHOTO OJJHOTAKTHOT'O ITPEOOPa30BaTEIsI ¢ AKTUBHBIM KJIAMITOM
B) IByXTPaH3UCTOPHOTO OJJHOTAKTHOTO IIPeoOpazoBaTes
') OJTHOTPAH3UCTOPHOTO OJTHOTAKTHOTO MPeoOpa3oBatesis ¢ JOMOTHUTEIFHOM 0OMOTKOM
Tparcdopmaropa
BepHblii OTBET: B) ABYXTPAH3UCTOPHOT'O OJTHOTAKTHOTO MTPe0Opa3oBaTeis

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6blnoJHeHUs 3Hanus: JJaHbl OTBETHI Ha BCE BOTPOCHIL. [IpuBeIeHbI
BEPHBIC CXEMBI, JMArPaMMbl, PACUETHBIE COOTHOIICHHUS. BBIBO/I paCYETHBIX COOTHOIICHHIA
NPUBEJCH MTPABUIIBHO.

Ouyenka: 4
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3Hanus: JJaHbl OTBETHI Ha Bce BOMPOCHL. [IpuBeeHbI
BEpHBIC CXEMBI, TUarpaMMbI, pacueTHbIC (OpMYIIbl. BeIBOA pacdueTHBIX (HOpMYII C OTUOKaMH, HO
camu (hOpMYJIbl BEPHBI, WJIM OBUIN MCIIPABJICHBI HA BEPHBIE ITOCIIE YKAa3aHUs IK3aMeHaTOpa.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6bIN0IHeHUs 3HanusA: JJaHbl OTBETHI Ha Bce BOMPOCHL. IIpuBeaeHb
CXEMBI, IUarpaMMmBbl, pacueTHbie popMyiibl. B iuarpammax mimm pacdeTHbIX GopMyiiax JOMyIICHO
He OoJiee IBYX CYIIECTBEHHBIX OLIIMOOK, HE BIMUAIOLINX Ha OTPaKeHUE OOLIMX MPUHIIUIIOB pabOTHI
npeoOpa3oBaree.

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

Onenka 1o Kypcy BBICTaBISIETCSI HA OCHOBE CEMECTPOBOM M DK3aMEHALIMOHHOW COCTABIISIOIICH B
COOTBETCTBUHU C MOJIOKEHUEM O OaNIbHO-PEUTUHTOBOM CTPYKTYpE.

2 cemecTp
dopMa NPOMEeKYTOUYHOM aTTecTalumM: JK3aMeH
IIpumep Onsera

1. Jsyxrtaktabiii MmoctoBoii DC/DC-nipeoOpa3oBaTens HapspKEHUs: ¢ 00MOTKOM JIpoccens
HOCTOSIHHOT'O TOKa, BKIFOUEHHOM MOCIIEeI0BATENbHO ¢ HCTOYHUKOM NUTaHUsl. OCOOEHHOCTh
yIpaBJIEHUS CUJIOBBIMU KIIFOUYAMH CXEMBL. DJIEKTPUUECKHUE IPOLECCH] B HEN 1 BpEMEHHbBIE
JarpaMMbl TOKOB U HallpsDKEeHUH. PerynupoBodHas xapakTepucTHKa Ul UAeaTU3HPOBAHHOM
cxeMbl. BO3HMKHOBEHHE KPAaTKOBPEMEHHBIX BEIOPOCOB HAMPSHKEHUS Ha CHIIOBBIX KITFOYAX,
BbI3BaHHBIX MarHUTHBIMH [TIOTOKaMH paccesHusl B TpaHchopmaTtope. CriocoObl OrpaHUYeHUs
aAMIUIUTY/Ibl KPATKOBPEMEHHBIX BEIOPOCOB HAPSKEHHUSI.

2. 3apaua.

IIpouenypa nposenenust

DK3aMeH MPOBOAUTCA B ayAUTOPUU B YCTHOU opme 1o OmieraM. buier cogep uT TeopeTudecKuit
BOIPOC U 3a/1auy. Bpems Ha moAroToBky oTBera He Oosiee 60 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJ{-3nk-1 YMeer aHamu3upoBaTh, UCCIEA0BaTh U pa3pabaThiBaTh
CXEMBI Y3JI0B U OJIOKOB yCTPOMCTBA IEKTPOHUKN U HAHOAJIEKTPOHUKH Ha OCHOBE TEXHUUYECKOTO
3a/1aHus

Bomnpocsl, 3aganus
1.AByxTakTHbIi MocToBOM DC/DC-nipeoOpazoBaTesb HapsHKEHHsI ¢ 0OMOTKOM Jpoccenst
MOCTOSTHHOTO TOKA, BKJIIOYEHHOM MOCIIeI0BAaTEIbHO C HCTOUHUKOM NUTaHuA. OCcOOEHHOCTh
YIPaBIEHUS CUJIOBBIMU KIIFOUAMH CXEMBI. DJIEKTPUUECKHUE ITPOLIECCH B HEM U BPEMEHHBIE
JarpaMMbl TOKOB M HallpsDKeHUH. PerynupoBodHast XapakTepucTUKa Ui Uealu3upoBaHHON
cxeMbl. BO3HHMKHOBEHHE KPAaTKOBPEMEHHBIX BEIOPOCOB HANPSHKEHUS HA CHIIOBBIX KITIOYAX,
BbI3BaHHBIX MarHUTHBIMH ITOTOKaMH paccesiHusl B TpaHc@opmaTope. CriocoObl OrpaHUYeHUS
aMIUTUTY/AbI KPaTKOBPEMEHHBIX BEIOPOCOB HAIPSKEHHUS.
2. /IByxTtakTHbIlil MocToBOM DC/DC-nipeoOpa3oBaTenib Haps>KEHUs: ¢ 0OMOTKON Apoccens
MOCTOSIHHOT'O TOKa, BKIIIOUEHHOW MOCIIEeI0BATENBHO ¢ HCTOYHUKOM NuTaHusa. OcOOEHHOCTh
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YIPaBIEHUS CUJIOBBIMU KIIFOUAMH CXEMBL. DJIEKTPUUECKHUE TPOLIECCH] B HEN Y BpPEMEHHBIE
JarpaMMbl TOKOB U HAalIPsDKEHUH. AHaiau3 peXUMOB paOOThl MArHUTHBIX 3JIEMEHTOB CXEMBI.
3. IByxTakTHbIii MocToBOM DC/DC-nipeobpazoBareib HAMPSHKEHUS ¢ 0OMOTKOM Jpocces
IOCTOSIHHOT'O TOKa, BKIIIOYEHHOM MOCIEI0BATENBHO ¢ UCTOYHUKOM NuTaHusa. OcCOOEHHOCTh
YIPaBIEHUS CUJIOBBIMU KIIFOUAMH CXEMBL. DJIEKTPUUECKHUE IPOLECCH B HEN U BpEMEHHbBIE
JyarpaMmbl TOKOB M HanpspkeHui. Ilynbcanyst TOKOB BO BXOJAHON M BBIXOJHOW LEISAX
npeoOpasosaress. [lynbcanus HanpspKEHUs HA KOHJIGHCATOPE BBIXOAHOTO (DUIIBTpA.

4 .Mocrosoii DC/DC-npeoOpa3oBaTeib ¢ 1ByMs JUHEHHBIMU TpaHCHOpPMATOPaAMH,
XapaKTepU3yeMblil COUETaHUEM HEIIPEPBIBHOCTU NOTPEOIEHUS SJHEPTUU OT UCTOUHUKA MUTAHUS
U e€ repeiayy B LIeNb Harpy3KH IOCTOSHHOTO TOKa. ITponeccs! B cxeme. Bpemennsie
JrarpaMMbl TOKOB M HalIpsDKeHHH. PerynupoBoynas xapakrepuctuka. Boeidop koaddunmenrta
TpaHchopMaIuu.

5.MoctoBoit DC/DC-npeobpazoBareib ¢ ABYMS JIMHEHHBIME TpaHC(OpMaTOpaMH,
XapaKTepU3yeMblil coueTaHUEM HENPEPhIBHOCTU NOTPEOJIEHUS SHEPTUH OT UCTOYHHUKA TUTAHUS
U €€ mepeslauu B LIENb HArpy3Ku MOCTOSHHOTO ToKa. [Ipouecchl B cxeme. BpeMeHHbIe
JyarpaMmbl TOKOB M HanpspkeHui. [lynbcanus Toka, IpOTEKaroLEro 4epes Uenb Harpy3KH,
HIYHTUPOBAHHYIO KOHJIEHCATOPOM BBIXOJHOTO (puibTpa. [Tynpcanus HanpspkeHUs Ha Harpys3Ke.
M3MeHeHre MarHUTHOT'O IIOTOKA B CUJIOBBIX TPAHC(POPMATOPAX CXEMBI.

6.MoctoBoit DC/DC-nipeobpazoBarenb ¢ TpaHCPOPMATOPHOU CBSA3BIO IETIel NCTOYHUKA
IUTAHUSA U HarpYy3KH, XapaKTepU3yeMblil COueTaHUEM HETPEPhIBHOCTU OTPEOJICHUS SHEPTUU
OT MCTOYHUKA MUTaHUS U €€ Iepejaur B LIeNb Harpy3Ku MOCTOSIHHOT'O TOKA Yyepe3 0OMOTKY
npoccenst BbixoaHoro LC-¢gunbtpa. Ipoueccs! B cxeme. BpemeHHble AuarpaMmbl TOKOB U
HanpsDKeHUH. PerymupoBodnas xapakTepuctuka. Beibop koadduimenTa Tpancopmaum.
7.MocrtoBoit DC/DC-mipeobpa3oBareis ¢ TpaHCPOPMATOPHOU CBA3BIO IIeTei HCTOUYHUKA
NUTAHUS ¥ HATPY3KH, XapaKTepU3yeMblil COUeTaHNEM HETIPEPBIBHOCTU OTPEOICHUS SHEPTHH
OT UCTOYHUKA IUTAHUS U e€ Mepeslauu B 1eTlb Harpy3KH MMOCTOSIHHOTO TOKa yepe3 00MOTKY
npoccenst Berxoanoro LC-¢punbtpa. [poueccs B cxeme. BpeMeHHbIe ArarpaMMbl TOKOB H
HanpspkeHud. [lynbcanys Toka, IpOTEKaroUIero Yepes Lelb Harpy3KH, IIyHTUPOBAHHYIO
KOHJIEHCATOPOM BBIXOJIHOTO QuuibTpa. [lynbcanus HanpsbkeHus Ha Harpyske. Mi3smeHeHue
MarHUTHOTO MIOTOKA B CHJIOBBIX TPaHC(HOpPMATOPax CXEMBI.

8.MoctoBoit DC/DC-nipeobpa3zoBatens ¢ TpaHC(HOPMATOPHOM CBA3BIO LIETIEH NHCTOYHUKA
NUTAHUS U Harpy3KH, XapaKTepU3yeMblil COueTaHUEM HETPEPhIBHOCTU MOTPEOJICHUS SHEPTUH
OT MCTOYHUKA MUTAHUS U €€ Iepejaud B LIENb Harpy3KU MOCTOSTHHOTO TOKa Yepe3 0OMOTKHU
IBYX Jpocceneit BbixogHoro LC-punbtpa. Ilponeccsl B cxeme. BpemeHnHbIe AuarpaMMbl TOKOB
U HampspKeHu#. PerynupoBoyHnas xapakTepuctuka. Beidop koadduirerta tpanchopmanuu.
9.MoctoBoit DC/DC-nipeobpazoBarenb ¢ TpaHCPOPMATOPHON CBSA3bIO LIETNEeH UCTOUHUKA
MUTAHUS U Harpy3KH, XapaKTepU3yeMblii COYETAHUEM HENPEPHIBHOCTU MOTPEOIEHUS SJHEPTUN
OT UCTOYHHUKA MUTAaHUS U e€ Nepejauu B 1IeTlb Harpy3kHU MOCTOSIHHOTO TOKa 4epe3 0OMOTKHU
IByX apocceneil BeixonHoro LC-uinbtpa. [Ipouieccel B cxeme. BpeMeHHbIe quarpaMmbl TOKOB
u Hanpsbkenuil. [lynbcanus Toka, IPOTEKAIOIIETo Yepe3 LEb HAarpy3KHU, IIYHTUPOBAHHYIO
KOHJIEHCATOPOM BBIX0JIHOTO GuuibTpa. [lynbcanus HanpsbkeHus Ha Harpy3ke. Vi3meHeHnue
MarHMTHOT'O TIOTOKA B MarHUTHBIX 3JIEMEHTAaX CXEMBI.

10.Cunxponsnbie Beipsmutenn B DC/DC-npeobpazoBarensax. [IpUuuHbI MOSBICHUS CXeM
BBINPSAMUTENEH TAKOTO BUJA U aJITOPUTMBI YIIPABJIEHUS TPAH3UCTOPAMHU BBINPSMUTEISL.
KommyTannoHHble Tpoecchl B TPaH3UCTOPAX BBIIPSAMUTEINS ¢ YUETOM CYILIECTBYIOMIEH
peasbHO MHYKTUBHOCTH paccestHust 00OMOTOK TpaHcopmaropa. CriocoObl yydIeH s
KOMMYTallMOHHBIX MPOIIECCOB B CHHXPOHHOM BBINIPSIMUTENE (HAa IPUMEPE CXEMBI C BHIXOIHBIM
LC-punbTpom).

11.Ynpasnenue npoieccom npeoOpazoBaHus daeKTpruueckoi sneprun. Konrpoinepsr. Ux
Ha3HaueHUe, IMaBHble (PYHKLUH, peliaeMble STUMH YCTPOHCTBaMHU (Ha IpUMeEpe MUKPOCXEM
cepun UC 1825). Opranu3zanusi TMTaHUsI KOHTpOJUIEpa MpH IMycKe Mpeodpa3oBarest
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HaNpsOKCHUs, YIPABISIEMOT0 HMITYJIbCHBIMU CUTHAJIAMU, (POPMHUPYEMBIMU 3TUM
KOHTPOJUIEPOM.

12.CtpykTypHas cxema BHICOKOYACTOTHOIO KOHTPOJUIEpA /ISl YIIPaBJIEHUS JBYXTaKTHBIM
npeoOpa3oBareneM HanpspkeHus (Ha npumepe MukpocxeMm cepur UC 1825). Peanuzarus
[ITMM npwu ynpaBiieHHMH aHAJIOTOBBIM CUTHAJIOM. BpeMeHHbIe AuarpaMMbl, WILTIOCTPUPYIOIIKE
nporecchl ((OpMUPOBAHMS UMITYJIbCHBIX CUTHAJIOB Ha BBIXOJ[aX KOHTpoJuepa. ['anpBaHnueckas
pa3Bs3Ka HCTOYHMKA aHAJIOTOBOT'0 CUTHAJIA U YIIPABJISIOLIET0 BX0OAa KOHTpOJUIEpa.
13.CTpyKTypHas cxema BBICOKOYAaCTOTHOIO KOHTPOJIIEpa AJIsl YIPABICHUS JBYXTaKTHBIM
npeoOpa3oBareneM HanpsbkeHus (Ha npumepe Mukpocxem cepunt UC 1825). Peanuzarus
HIMM npu ynpaBieHUH aHAJIOTOBBIM CUTHAJIOM. BpeMeHHble quarpaMMsl, WITFOCTPUPYIOLINE
nporecchl HOpMUPOBAHHS UMITYJIbCHBIX CUTHAJIOB HA BBIXOJaX KOHTposuiepa. OmnpeneneHue
TpeOOBaHUI K MMHUMAJILHOMY 3HaUEHHUIO KOG (GUIIMEHTa YCUIICHHS ONIepaliMOHHOIO
YCUJIMTENSI OIIMOKY MPH YCIOBUH HEMOCPEICTBEHHOM CBSA3M BXOIHBIX IIETIEH 3TOTO YCUIIUTES
C BBIXOZHOM Lienbo npeodpazoBatens. [locTtpoeHre BXOJHBIX Lene ycuinurens ¢ y4éTom
TpeGoBaHUH K ero KOAPPUIHUEHTY YCHIICHHUS.

14.CtpyKTypHas cxema BBICOKOYAaCTOTHOIO KOHTPOJIIEpa AJIsl YIPaBICHUS JBYXTaKTHBIM
npeoOpa3oBareneM HanpsukeHus (Ha mpumepe Mukpocxem cepunt UC 1825). Peanuzarus
HIMM npu ynpaBieHUH aHAJIOTOBBIM CUTHAJIOM. BpeMeHHbIe TuarpaMMsl, WILTIOCTPUPYIOILTE
npoueccsl (OpMHUPOBaHMS UMITYJIbCHBIX CUTHAJIOB Ha BbIXOJaX KOHTposuiepa. Onpenenenue
TpeOOBaHUI K MMHUMAJILHOMY 3HaUEHHIO KO3 (GUIIMEHTa YCUIICHHS OTIepallMOHHOI0
YCHUJIMTES OIIMOKY MPH YCIOBHH TaTbBAHMYECKOW Pa3BsA3KHU BXOIAHBIX IETIEH 3TOTO YCHIUTEIS
U BBIXOAHOM Lenu npeodpazopares. [loctpoeHne BXOAHBIX Lenel yCHIIUTENs C y4ETOM
TpeOOBaHUH K ero KOXPPHUIUEHTY YCHIICHHUS.

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.CxemMa 0JTHOTaKTHOI'O IpeoOpa3oBaTes ¢ HENPEPHIBHOW Nepelaueil SHEPTUU B HArPYy3Ky
Ipe/CTaBIeHa Ha puC...
OTBeThI:

RH

¥
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BepHriii oTBET: a)

2.IlpenmyImiecTBOM JBYXTPaH3UCTOPHOTO OJHOTAKTHOTO MPEOOpa30BaTEeIs 10 CPAaBHEHHUIO C

OJIHOTPA3UCTOPHBIM SIBJISICTCSI:
OTBETHI:
a) OoJee MUPOKUI TMaNa30H PeryIupoOBaHUS HAMPSIKEHUS HArPY3KU;

0) MEHbIIIasi BEJIMUMHA HAMPSDKEHUS, TPUKIIAIBIBAEMOTO K 3alIEpTOMY CUIIOBOMY TPAaH3UCTOPY;

B) MEHbIIIasi EMKOCTh KOHJIEHCATOpa BBIXOAHOTO (PUIIbTpA.
') MEHbLIasi UHIYKTUBHOCTb JPOCCEIIS BHIXOAHOTO (DUIIBTPA.

BepHLIfI OTBCT. 6) MCHbIIAA BCJIMYMHA HAIIPSXKCHU A, ITPUKITIAABIBACMOI'0 K 3alICPTOMY

CHJIOBOMY TPaH3UCTOPY
3.PexxuM MATKOro nepeKiIoueH s CUIOBBIX TPAaH3UCTOPOB MOXKET ObITh peaan30BaH 0e3
BBEJICHHUS JONOJHUTEIBHBIX 3JIEMEHTOB JUIsl TpeoOpa3oBatesis, HOCTPOSHHOTO M0 CXeMe

OTBeThI:

a) IByXTPaH3UCTOPHOT'0 OJIHOTAKTHOTO ITpeodpa3oBaTeis

0) IBYXTaKTHOTO MOCTOBOTO TIPe0Opa3zoBaTeIst

B) OZIHOTPAH3UCTOPHOI'O OJTHOTAKTHOT'O MPpeoOpa3oBaTelis ¢ TOMOJIHUTEIbHOW 00MOTKOM
TpanchopmaTtopa

I') OTHOTPAH3UCTOPHOI'O OJJHOTAKTHOI'O OOPaTHOXOA0BOTO Mpeodpa3oBaTeis

BepHplii oTBeT: 0) IBYXTaKTHOI'O MOCTOBOTO IpeoOpa3oBaTes
4.1IpenMy11eCTBOM OJJHOTAKTHOT'O MpeoOpa3oBaTens nepes ABYXTaKTHBIM SIBISETCS

OtBerTsI:

a) MPOCTOTA CXEMBI

0) Ty4Imui pekuM IepeMarHMurMBaHus cepliedHrKa TpaHchopMaTopa
B) OOJNBIINI AMana30H U3MEHEHUs KO3 PUIIMeHTa 3aI0THEHUS

') MEHbLIME rabapuThl BEIXOAHOTO (PUIBTpa

BepHblil 0TBeT: a) MPOCTOTa CXEMBbI
5.OHeprust UHAYKTUBHOCTHU PAacCesHUS BHIBOJIUTCS B IEPBUYHBIN HCTOYHUK Yepes
JIOTIOTHUTEIbHBIA KOHAEHCATOP B CXEME

OtBerTsI:

a) IByXTaKTHOTO MOCTOBOTO ITpeoOpa3oBares
0) OIHOTPAaH3UCTOPHOI'O OJJHOTAKTHOI'O ITPE0Opa3oBaTesl ¢ aKTUBHBIM KJIaMIIOM
B) JIBYXTPaH3UCTOPHOT'O OAHOTAKTHOI'O MpeoOpazoBaTes
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') OTHOTPAH3UCTOPHOT'O OJHOTAKTHOTO MPeoOpa3oBaTes C AaKTUBHBIM KJIAMITOM
BepHblil 0TBET: I') 0IHOTPAH3UCTOPHOIO OJHOTAKTHOI'O IPeo0pa30BaTelisi C aKTUBHBIM
KIJIaMIIOM

6.Cui0Boii TpanchopMmaTop B cxeMme peodpa3zoBaTesst CIayKUT A
OtBeThI:

a) MOBBIIIEHHUS YaCTOTHI MYJIbCALUI BBIXOAHOTO HAIPSXKEHUS

0) 3aIIUTHI CUJIOBBIX TPAH3UCTOPOB OT BEIOPOCOB HANIPSIKCHUS

B) 3alLUTHl CUJIOBBIX TPAH3UCTOPOB OT KOPOTKOI'O 3aMbIKaHUS B Harpy3Ke

I') COTJIACOBAHUS YPOBHEH HAIPSDKEHHSI MUTAHUS U HANIPSDKEHUS HarPy3KU

BepHblii 0TBeT: T') cornacoBaHusi ypOBHEW HANPSDKEHUS MTUTAHUS U HANIPSDKEHUS HATPy3KU

7.Cxema npeoOpa3oBatelisi, KOTOPbIH XapaKTepu3yeTcs MPEPhIBUCTHIM XapaKTepOM
noTpeOJIEHUs SHEPTUH U3 UCTOYHMKA U MPEPHIBUCTHIM XapaKTepOM Iepeaayl SHEPTHH B
HarpysKy, IpeICTaBJICHA HA PUC...

OTBETHI:
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Bepuslii oTBeT: 0)
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Figure 12 Puc. 8

B nmpeob6pasoBarese, mOCTPOEHHOM IO cXeMe pHcC. 8, rmocie 3anupaHus Tpanzuctopo VT,
VT4:
OTtBeTsI:
a) Tpanzuctopsl VT2, VT3 10omKkHBI TPOBOIUTH
0) Tpanzuctopsl VT2, VT3 nomKkHbI ObITh 3alepTHI
B) TpaH3ucrop VT2 nomxeH npoBoauth, VI3 - 3anept
r) Tpanzuctop VT3 nowkeH npoBoauth, V12 - 3anept
Bepuriii otBeT: a) Tpan3zuctopsl V12, VT3 n10omKkHB TPOBOIUTH
9.9. BeraBbTe HegocTaroliee cioBo: yepes nuox VDS B npeoOpaszoBarese, MOCTPOSHHOM IO
CXeMe pHC. 8, SHEPrus UHAYKTUBHOCTH pacCestHus TpaHchopMaTopa mepeaacTes. ..
OTBeTsI:
a) B Harpy3Ky
0) B ICTOYHUK MTUTAHUS
B) B MarHUTHYIO CHCTEMY TpaHCopmaTopa
T') B KOHJEHCATOP
BepHblii OTBET: T') B KOHJIEHCATOP
10. B mpeoOpazoBarene, MOCTPOSHHOM IO CXEMe PUC. 8, HAMPsHKEHHE, MPUI0KEHHOE K
3arepToMy CHIIOBOMY TPaH3UCTOPY
OTBeTsI:
a) paBHO HAIPSDKEHUIO TUTaHUS
0) Bcer/ia MeHbIIIe HAMPSHKEHUSI TUTAHUS
B) Bcerja Oosbliie HanpsKeHUS! TUTaHUS
T') B 3aBUCUMOCTH OT KO3 HUIIUEHTA 3aMOTHEHUS MOKET OBITh U OOJIbIIIE, U MEHBIIIE
HANPSOKECHUS TTUTAHHS
BepHnblii 0TBeT: B) Bcer/ia OombIiie HAMPSHKEHUS TUTaHUS
11.ITycts mepuo pabOTHI HHBEPTOPA B ITpeodpazoBaree, IOCTPOSHHOM IO cXeMe puc. 8,
paBeH T. Toraa meproj UMITYJIHCOB TOKA HA BBIXOJIE BBITPSIMHUTES
OTtBeTHI:
a) T/2
0)T
B) 2T
r) T/4
Bepwsiii otBet: a) T/2
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Figure 13 Puc. 12

B npeobpaszoBaresne, MOCTPOCHHOM 110 cXeMe puc. 12, HanpspKeHUe, NPUI0KEHHOE K
3aneproMmy auonay VD3, paBHo
OtBeTsl:
a) HAIPSDKCHUIO TUTAHUS, IEPECYNTAHHOMY KO BTOPHYHOU OOMOTKE
0) HaNpsKEHUIO Harpy3Ku
B) CyMMe€ HaNpsDKCHUS HArpy3KH U HANPSDKEHUS MATAHUS, IEPECUNTAHHOTO KO BTOPUYHOM
o0MOTKe
T') YIBOCHHOMY HAIPSDKEHUIO HATPy3KU
BepHblil 0TBeT: B) cyMMe HapsKEHUs HAarpy3KH U HANpsDKEHUS TUTaHMS,
MEPECYUTAHHOTO KO BTOPUIHON 0OMOTKE
13.Cxema pe30oHaHCHOTO IipeoOpa3oBaTess, MOoKa3aHa Ha puC...
OTBeThI:
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Figure 18 Puc. 14

B npeobpazoBarerne, XxapaKTepH3yOUMMCS HEMPEPHIBHBIMU ITOTPEOJICHHEM U Teperadeit
SHEpPruu B Harpy3Kky (cxema puc. 14), cienyromas mocie0BaTeIbHOCTh OAAYN OTIHPAIOIINX
MMITYJIbCOB Ha 3aTBOPBI CUJIOBBIX TPAH3UCTOPOB

OtBeTsl:
a) npoBoJAT TpaHzucropsl VT1, VT2, 3areM HanpspKeHUE € MX 3aTBOPOB CHUMAETCSI; I10CIIE
3TOT0 NPOBOJAT TpaH3uctopsl VI3, VT4
0) nmpoBoaaT Tpansuctopsl VT1, VT4, 3aTemM HanpsKeHUE ¢ X 3aTBOPOB CHUMAETCS; IOCIIe
3TOT0 NPOBOJAT TpaH3zuctopsl V12, VT3
B) IpoBOAUT TpaH3uctop VT1, 3areM HanpsyKEHUE C €ro 3aTBOpa CHUMAETCS; I0CIIE 3TOTr0
IPOBOAMT TpaH3ucTop VT2, 3aTem HanpspKeHHE € €ro 3aTBOpa CHUMAETCST; TPOBOJUT
tpansuctop VT3, 3aTeM HalpspKeHHE ¢ ero 3aTBOpa CHUMAETCs; TPOBOAUT TpaH3uctop VT4,
3aTeM HalpspKEHUE C €T0 3aTBOpa CHUMAETCS
r) npoBoAsT Tpan3uctopsl VT1, VT3, 3areM HanpskeHUe ¢ UX 3aTBOPOB CHUMAETCS; [TOCIIe
3TOrO MPOBOAAT TpaH3uctopsl V12, VT4

Bepnsiii otBet: 0) npoBoasaT Tpansuctopbl VT1, VT4, 3atem HamnpsikeHHE ¢ UX 3aTBOPOB

CHUMAETCS; I1OCJIE ATOr0 MPOBOAAT TpaH3uctopsl V12, VT3
15.11pu Hen3MeHHOM K03 (PHUIIMEHTE 3alI0JIHEHUS Y YBEIMUEHUU YaCTOThI IEPEKITIOUCHUS
CHJIOBBIX TPAH3MCTOPOB B IIpeoOpa3oBaTelie, XapaKTepU3yIOIIMMCs HEPEPhIBHBIMU
noTpeOJIeHuEM U Tiepeiaueii YHEPTUN B HArpy3Ky (cxema puc. 14), cpeaHee HanmpsHKeHUE
Harpy3ku

OTBeThI:
a) YBEITUYUTCS
0) YMEHBIIUTCSA
B) HE UBMEHUTCS
') NIPUOJIU3UTCS IO BETUUMHE K HANPSDKEHUIO TUTaHUS

BepHblii 0TBET: B) HE UBMEHUTCS

I1. Onucanue wikanvl oueHusanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu bInoIHeHUs: 3Hanus: JlaHbl OTBETHI HA BCE BOMPOCHI. [IpuBeneHsbI
BEpHBIC CXEMBI, THarpaMMbI, PaCUETHBIC COOTHOIICHHS. BBIBOI pacueTHBIX COOTHOMICHUI
MIPUBE/ICH MTPABUIIBHO.
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku 6bIN0IHeHUs 3HanusA: JJaHbl OTBETHI Ha Bce BOMPOCHL. IIpuBeaeHb
BEPHBIC CXEMBI, HarpaMMbl, pacueTHbIe PopMyItbl. BEIBo pacdeTHBIX (popMyI ¢ ommOKamMu, HO
camul pOpMYITBI BEPHBI, WIIH OBLITU MCIIPABJICHBI HA BEPHBIC MTOCIIE YKa3aHUs IK3aMEHATOPA.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6bIn0IHeHUs 3Hanus: JJaHbl OTBETHI Ha Bce BONPOCHL. [IpuBeeHbI
CXEMBI, TMarpaMMbl, pacueTHbie (opMyIbl. B nuarpaMMax wiv pacdeTHbIX (popMyrnax AOMYIIEHO
He OoJiee IBYX CYIIECTBEHHBIX OMIMOOK, HE BIMSIONINX Ha OTPAKEHUE OOIIMX MPUHIIMIIOB paOOTHI
npeoOpaszoBarenei.

1. IIpasuna évicmaenenus umozoe0ii oueHKu no Kypcy

OrneHKa MO KypCy BBICTaBIISICTCS HA OCHOBE CEMECTPOBOM M SK3aMEHAIIMOHHOW COCTAaBIISIONICH B
COOTBETCTBUHU C MOJIOKEHHEM O 0aNIbHO-PEUTHHTOBOM CTPYKTYDpE.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3ammTa IpoOBOJUTCSA HAa OCHOBE OTYETA [0 KYpCOBOM padoTe. 3amuTa MpoBOAUTCS B YCTHOU (hopme
B BHJIE KPaTKOT'0 JOKJIa/ia [0 OTYETY M OTBETa Ha BOIPOCHI KOMUCCHU. [lTuTenbHOCTh 3amuTh - 20
MUH. 3al1iTa IPUHUMAETCS] KOMUCCHEW U3 He MEHee YeM JBYX IPEero1aBaTeliei.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmukuy 6blN0IHeHUs 3HaHus: PacdeTsl BRITIOTHEHBI BEPHO M OTYET 0(OopMIIeH
0e3 3ameuanuii. Ha Bce BOITPOCHI KOMHCCHU JIaHBI BEPHBIC OTBETHI.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmukuy 6bIN0IHeHUs 3HaHUs: PacdeTsl BRIIOTHEHBI BEPHO WM MPAKTHYECKU
BepHO. Ha BOIIpOCHl KOMHCCHY JIaHBI B II€JI0M, BEpPHBIC OTBETHI, HO JIOMYIIEHBI OITHOKH, HE
CBSI3aHHBIC C MPUHITUITHATLHBIM HEIIOHUMAHHEM PaboThl yCTPOKCTBA.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapakmepucmuku 6bINOIHeHUs: 3HaHUs: PacdeThl BHITIOJIHEHBI C CYIIECTBEHHBIMU
3aMeUYaHUSIMH, HO OBUTH CIIPABIICHBI 110 YKA3aHHUIO PYKOBOIUTEINS. Vi Ha BONIPOCHI JaHBI OTBETHI,
CBSI3aHHBIE C MPUHIIUIHAILHBIM HETTOHUMaHUEeM PabOThl yCTPONCTRA.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OneHka 3a KypcOBYIO pabOTy BBICTABISIETCS B COOTBETCTBUM C IIOJIOXKEHHEM O OauIbHO-
pelituHroBoi ctpykrype HUY MOU.
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