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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEeM IMAN06 PopMUpoeanus 6 npoyecce 0C60eHUs Ouc-
UUNJIUHDL
Komnerenmus:
OIIK-4Cnoco6eH UCcronb30BaTh METO/IbI aHAJIN3a U MOJIETIMPOBAHUS SJICKTPUUYECKUX LIETIel U AJIeKTPUUYECKUX MAIlUH.
WNHauKaTopel JOCTHKEHUS KOMITETCHLIUN:
OIIK-4.1 3HaeT OCHOBHBIE MOHATHS U 3aKOHBI TEOPUU JEKTPUUECKUX LIETIEH U JIEKTPUYECKUX MAllH; METO/Ibl aHAJIN3a U MOJICIIMPOBAHUS
ANEKTPUYECKUX LIETIEN U dJIEKTPUIECKUX MAIIVH,
OIIK-4.2 YMmeeT coCTaBIIATh YpaBHEHUS AT SJEKTPUUECKUX LENeH U 3JeKTPUYECKUX MALIMH U IPUMEHATh Pa3IMuHble METOAbI MOAEIHPOBa-
HUS,
OIIK-4.3 BnaneeT MeTojaMH pacyeTa NepexoAHbIX U YCTAHOBUBIIUXCS MPOLIECCOB B ANEKTPUUECKUX LEMSIX U AJIEKTPUUECKUX MAIIUHAX.
Komnerenmus:
OIIK-6CnocobeH npoBOIUTh U3MEPEHUS HIEKTPUUECKUX M HEAIEKTPUUECKUX BEIMYMH IPUMEHHUTENBHO K 00beKTaM NpodhecCHOHAIBHON Aes-
TEIbHOCTH.
WNHaukaTopel JOCTUKEHUS KOMIIETEHLIUN:
OIIK-6.1 3raeT MeTOIMKY MTPOBEACHUS NU3MEPEHUS IEKTPUICCKUAX U HEIJICKTPUICCKUAX BEIIMUNH,
OIIK-6.2 YMmeeT BBITOTHATH SKCIIEPUMEHTATIBHBIE UCCIIEJOBAHUS 110 33/1aHHON METO/IMKE, 00pabaThIBaTh Pe3yIbTaThl IKCIIEPUMEHTOB;
OIIK-6.3 BnaseeT HaBbIKaMH MTPOBEACHUS SKCIIEPUMEHTAFHBIX HCCIICOBAaHUI U aHATN3a TTOTy9eHHON HH(OPMAITUH.
J1st ouHOrO OTHENCHUS

Imanwl hopmuposanus é npouecce 0c60eHUA OUCUUNTTUHDL
Hnouxamopwul
Ilpaxkmuueckue 3ans- . Haumenoeanue ouenounozo
oocmudicenus . | Jlabopamopnwie | Kypcoeoii npoekm
Jexkyuu mua,nab60pamopHblil cpeocmea
KoMnemeHyuu 3anamus (paboma)
RPAKMUKyM
JlabopaTopHas padota
Tema 1,Tema 2, paTopHai p
Tema 1, Tema 3, Tema Tema 1, Tema 3, Pacuerno-rpadudeckas pabora
OIlK-4.1 Tema 3, Tema 4, He npenycmoTpeHbt
4 Tema 5 Tema 4,Tema 5 3auer
Tema 5
DK3aMeH
JlabopaTopHas pabora
Tema 1,Tema 2, paTopHasi p
Tema 1, Tema 3, Tema Tema 1, Tema 3, PacuetHo-rpaduueckas pabora
OIlK-4.2 Tema 3, Tema 4, He npeaycmotpensl
4 Tema 5 Tema 4,Tema 5 3ayer
Tema 5
DK3aMeH
JIabopaTopHas pabora
Tema 1,Tema 2, paTopHasi p
Tema 1, Tema 3, Tema Tema 1, Tema 3, Pacuerno-rpadudeckas pabora
OIIK-4.3 Tewma 3, Tema 4, He penycMoTpeHb
4 Tema 5 Tema 4,Tema 5 3ayer
Tema 5
DK3aMeH




Tema 1,Tema 2,

Tema 1, Tema 3, Tema

Tema 1, Tema 3,

Jlaboparopnas pabota
Pacuerno-rpadpudeckas pabora

OIIK-6.1 Tema 3, Tema 4 He npenycMoTpeHsl
’ ' 4 Tema 5 Tema 4,Tema 5 peaLy P 3auer
Tema 5
DKk3aMcH
JlabopaTopHnas padbora
Tema 1,Tema 2, paTopHad p
Tema 1, Tema 3, Tema Tema 1, Tema 3, Pacuerno-rpadudeckas pabora
OIIK-6.2 Tema 3, Tema 4, He npenycmotpenst
4 Tema 5 Tema 4,Tema 5 3auer
Tema 5
DK3aMeH
JlabopaTopHas pabora
Tema 1,Tema 2, paTopHai p
Tema 1, Tema 3, Tema Tema 1, Tema 3, Pacuerno-rpadudeckas pabora
OIIK-6.3 Tewma 3, Tema 4, He penycMoTpeHbI
4 Tema 5 Tema 4,Tema 5 3auer
Tema 5
DK3aMeH

J1J1s1 3a04HOTO OTAEIICHUS

Omanwl popmuposanus 6 npoyecce 0C60eHUA OUCUUNTIUHBL

Hnouxamopul
Ilpakmuueckue 3ans- . Haumenoeanue ouenounozo
oocmudicenus . | Jlabopamopnwie | Kypcoeoii npoekm
Jexyuu mua,nab60pamopHblil cpeocmea
KomnemeHyuu 3aHAMUA (paooma)
RPAKMUKYM
Jlaboparophnas pabora
Tema 1,Tema 3, Tema 1,Tema 3, Tema 4, KonTtponrsuas pabota
OIlIK-4.1 Tema 4, Tema 5 Tema Tema 1, Tema 5 He npenycmoTpeHst 3auer
DK3aMeH
Jlaboparophnas pabora
Tema 1,Tema 3, Tema 1,Tema 3, Tema 4, KonTtponrsuas pabora
OIIK-4.2 Tema 4, Tema 5 Tema 5 Tema 1, Tema 5 He npenycmoTpenst 3auer
DK3aMeH
JlaboparopHas padora
Tema 1,Tema 3, Tema 1,Tema 3, Tema 4, KonTtposnbsHas padora
OIIK-4.3 Tena 4, Tema 5 Tema 5 Tema 1, Tema 5 He npeaycmotpensl 3auer
DK3aMeH
JlabopaTopHas pabota
OIK-6.1 Tema 1,Tema 3, Tema 1,Tema 3, Tema 4, Tema 1, Tema 5 He npetycMOoTpeHI KonTtposnbsHas pabora

Tema 4, Tema 5

Tema 5

3aueT
DK3amMeH




OIIK-6.2

Tema 1,Tema 3,
Tema 4, Tema 5

Tema 1,Tema 3, Tema 4,
Tema 5

Tema 1, Tema 5

He npenycmorpenst

Jlaboparopnas pabota
KontponbHas pabora
3auer
OK3aMeH

OIIK-6.3

Tema 1,Tema 3,
Tema 4, Tema 5

Tema 1,Tema 3, Tema 4,
Tema 5

Tema 1, Tema 5

He npenycmorpenst

JlabopaTopHuas pabota
Kontponsnas pabora
3auer
DK3aMeH
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JlaGopatopHas paboTa 3 24 39 2 18 30
PacuerHO-rpadudeckas padbora 2 16 21 2 18 30
3aver 1 20 40 0 0 0
DK3aMeH 0 0 0 1 24 40
Hroro: 60 100 60 100
J1J1s1 3a09HOr0 OTICICHUS
c) 0) c) ) 0) c)
v ) L2 1L L ;L
OueHoYHbIe CpeacTBa E ; g ‘g § E é g ‘;‘ §
S g g | S g 3
= © © = © ©
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KonrponsHas pabora 1 20 30 1 18 30
3auer 1 20 40 0 0 0
DK3aMeH 0 0 0 1 24 40
Hroro: 60 100 60 100




Illkana ouenueanusn

Hudposoe | Boipa:xkenue B | CiioBecHoe Kpurepuu o11eHKM HHIUKATOPOB 1OCTHKEeHUs NPHU GopMe KOHTPOJIS:
BbIpPa:KeHHe 0ajrax: BBIpa:KeHHe IK3aMeH / 3a4eT C OleHKOIi 3ayer
5 87 - 100 OminyHo (3a- | OlleHKa «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIM TEOPETUYECKOe COMep-
YTEHO) JKaHHEe Kypca OCBOEHO TMOJIHOCTRIO, 0e3 Mpo0eoB; NCUYEPITBIBAIOIIE, ITOCe-
JIOBaTeNIbHO, YETKO W JIOTUYECKH CTPOWHO W3JaracT MaTepual; CBOOOIHO
CHpaBIsieTCST C 3a/JladaMH, BONPOCAMH WM JPYTUMH BUIAMH TNPUMCHCHUS
3HAHUH; UCIIOJB3YET B OTBETE JOTIOJIHUTEIbHBIA MaTepPHall BCE MPETyCMOT-
PCHHBIC HpOFpaMMOﬁ 3aJaHHus BBIIIOJIHCHBI, KAYECTBO HMX BBIIIOJIHCHHA OIIC-
HEHO YHCIIOM 0aiioB, OJM3KUM K MAKCUMAJIbHOMY; aHAJM3UPYyET MOTy4eH-
HbI€ pE3YNIbTaThl; TMPOSBISET CAMOCTOSITEIBHOCTh TIPU  BBITIOJHEHHUH
3aJlaHui OneHka «3a4TEHO» BBICTABISETCH CTY-
4 74 - 86 Xopomo (3a- [OmeHKa «XOpOIIo» BBICTABISETCS CTYICHTY, €CIIH TEOPETHYECKOE COJIEpP-|IeHTY, €CIH OTBETHl Ha BOMPOCHI IO Te-
LITCHO) JKaHUC KypCa OCBOCHO IOJHOCTBIO, HGO6XOI[I/IMI)IC OPAKTUYCCKHUE KOMIIC-|MaM JUCHUILIMHBI IMOCICA0BATCIbHBI, JIO-
TEHIUU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMOM |[THYECKH W3JI0KEHBI, JIOTTYCKAIOTCS
oOydeHus ydeOHbIe 3a/1aHus BBIIOTHEHBI, KAYECTBO WX BBIMTOIHEHHS 1OCTA-|HE3HAYUTEIbHBIE HEOYETH B OTBETE CTY-
TOYHO BbICOKOe. CTYZeHT TBEpAO 3HAET MaTepuall, TPaMOTHO U IO CYIIECT-|/IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
BY M3JIaraeT €ro, He JIONYCKas CYIICCTBCHHBIX HETOYHOCTEW B OTBETE Ha|TEIhHOTI'O BHIBOJA, PEUCBHIC OIIUOKHU U P
BOTIPOC.
3 60 - 73 YnoenetBo- |OneHKa «yAOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHde-
PHUTENBHO (32a- |CKOE colepKaHue Kypca OCBOSHO YAaCTHYHO, HO MPOOENbl He HOCAT Cylle-
YTEHO) CTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoi 3a-
JaHW BBIMIOJTHEHO, HO B HHUX UWMEIOTCS OIIMOKH, MpPH OTBETE Ha
MTOCTABIIEHHBIN BOIIPOC CTYACHT MOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
MpaBUWIbHBIE (OPMYIUPOBKH, HAOIOAAIOTCS HAPYIIEHUS JIOTUYECKOW TO-
CJICJIOBATEIHHOCTH B U3JI0KEHUH MMPOTPAMMHOTO MaTepUaa.
2 Huxe 60 HeynonerBo- |OnieHka «HEYIOBIETBOPUTEIHLHO» BBICTABISETCS CTYIACHTY, eciu oH He|OlleHKa «HE 3aYTeHO» BBICTABISAETCS
PUTENBHO  |3HAET 3HAYMTENBHOW YacTH MPOTPaMMHOTO MaTepuaa, JIOIyCKaeT CYIIeCT-|CTyIeHTY, eClIi CTYJICHT He 3HAeT OCHOB-
(He3aT-ITeHO) BCHHBIC OH_II/I6KI/I, HCYBCPECHHO, C OOJIBIIIUMU 3aTPYAHCHUSAMHU BBIIIOJIHACT |HBIX MTOHSITHH TEMBI JUCHUIIIIMHBI, HE OT-

HpaKkTHYeCKUe pPaboThl, HEOOXOAMMBIC MPAKTHYCCKHE KOMIICTCHIUH He
copmMupoBaHbl, GOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOrPaMMO 00y4eHHUS
y4eOHBIX 3a/laHU HE BBIOJIHEHO, KAYeCTBO UX BBIMOJHEHHS OLICHEHO YHC-
JI0M 0aJI0B, OJM3KHUM K MUHHUMAJILHOMY

BC€YACT HA OOIOJHUTCIIbHBIC U HABOAAIIHNEC
BOIIPOCHI IIpCIIoAaBaTeIId.




KpaTtkas xapakTepucTuKa OLEHOYHBIX CPEICTB

Ne | Haumenoeanue | Kpamkxasa xapaxmepucmuxa oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOUYHO20 cpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JIaGoparopHast |10 Bua yueOHOUW pabOTHI, menbi0 Kotopoi|Temsl mabopaTtop-
pabora SIBJISIETCA M3Yy4YeHHE (HCClieIoBaHKE, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTePUCTHUK J1a0OpaTOPHOTO OOBEK-|TPOJbHBIE BOIPO-
Ta. CBI IO TEME
[lens maGopaTOpHBIX 3aHIATHH:  OCBOEHHE|Ia0OpaTOpPHOIL pa-
u3y4yaeMoi y4eOHON NUCHUIUTMHBI; MpUoOpe-00Thl, BOIPOCHI K
TEHHE HABBIKOB MPAKTHYECKOTO MPUMEHEHUSI |KOJJIOKBUYMY
3HAHUW Y4EOHOW MUCIUIUIMHBI (JUCIUILINH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPENICTB U
(unn) oOopyI0BaHUS
2. |KoutponbHas |CpencTBo MpOBEPKH YMEHHM MPUMEHSTH Mo-|KOMIUIeKT KOH-
pabora JyYEHHBIE 3HAHUS IS PEIICHUS 3a]a4 OIpe-|TPOIbHBIX 3aJlaHul
JICJICHHOT'O THUIIA 110 TEME WU pa3Jieny. 10 BapHaHTaM
3. |Pacuerno- CpencTBo NpoBepKU YMEHHI NpUMEHATh No-|Kommuiekr  3apa-
rpadudeckaspa- |TydyeHHbIC 3HAHUS 110 3apaHee ONPECICHHON [HUM IS BBITIOIHE-
6ora METOJUKE ISl PEeIICHUsl 3a/1ady WU 3aJaHUuM |HUS pacyeTHo-

10 MOAYJIIO UJIN JUCIHUIUIMHC B IICJIOM.

rpadgudeckoit  pa-
0O0TBI




MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmemynpasierus u asMomMamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

VY4eOHbIM IIJIaHOM 1o HaIIPaBJICHUIO OJATOTOBKHU
13.03.02«D1eKTposHepreTuKa U IMEKTPOTEXHUKa» I 00yJaromMXcsl MpeIyCcMOT-
PEHO TMPOBEJIEHUE JTAOOPATOPHBIX 3aHATUN MO AUCHUIUIMHE «DIEKTPUYECKHE Ma-
IIMHBD.

JlabGopaTopHble 3aHATHUS MO JUCHUUILIMHE MPOBOASTCS B CIEUUAIBLHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJIMMBIX CPEeACTB 00yUYeHHs: 1abo-
paTopHOro 000pya0BaHUs, 00pa3LOB AJI UCCIEIOBAaHUI, METOAMUYECKUX TTOCOOUH.
[{enb mpoBeneHUs 1a0OPaTOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUECKUX
NOJIO’KEHUH JIEKIMOHHOTO MaTepuaja, a TakKe BbIpabOTKa CTyA€HTaMU ONpe/IesICH-
HBIX YMEHUI MHABBIKOB CAMOCTOSITEJIBHOIO SKCIIEPUMEHTHPOBAHUS.

JlabopaTopnasi paGora Nel. «Omnpenenenue napaMeTpoB U OCHOBHBIX XapaKTEPUCTUK OJI-
Ho(azHoro Tpanchopmaropar» (Kypce 2, cemectp 4 — O4HOE OTIeNIeHHe, Kype 3, ceMecTp 5
— 3a04YHOE OTJICJICHHE)

1. VcrpoiicTBO 1 pUHITMN paboThl TpaHchopmaTopa.

2. ®opMyITBl IPUBEICHUS TIEPEMEHHBIX U ITAPAMETPOB TpaHCHOopMaTopa.

3. OCcHOBHBIC KOMIUIEKCHBIC YPaBHEHHUS TpaHCHOpMaTopa.

4 TlapameTpsl, onpezenseMble o JaHHBIM onbITOB XX u K3.

5. Omnpezenenre HaPsHKEHMS] KOPOTKOTO 3aMbIKaHUs TpaHC(hOopMaTopa, U3MEPSIEMOro B
npoueHTax. OT 4ero 3aBUCUT U JJIs YETO UCHOJb3yEeTCs 3TOT HapaMeTp?

6. ITouemy npu U3MEHEHUU HArpy3KH TpaHcpopMaTopa €ro BTOPUUHOE HAMPSKEHUE HE
0CTaeTCs MOCTOSHHBIM?

7. BuemHss xapakTepucTuka Tpancopmaropa, ee BUI U MapaMeTpbl, KOTOPHIMH OHA
oTpeesieTcs.

8. KIIJI tpancdopmaropa. OT yero 3aBUCUT?

9. IloTrepn akTWBHOW MOIIHOCTH, BO3HHKAIONMe B TpaHchopmarope. [IpuauHbl BO3-
HUKHOBEHUSI.

JlabopaTtopnasi paGora Ne2. «MccremoBanue Tpex(azHOTO ACHUHXPOHHOTO JBUTATEINS C

dasHbpIM poTopoM» (Kypc 2, cemecTp 4 — OYHOE OT/IC/ICHHE)

1. YcoBus 06pa3oBaHus BpALIAIOIIErocs MarHUTHOTO TOJIS.

2. IlpuHIMNO 1eMCTBUS AaCHHXPOHHOT'O IBUTATEII.

3. DHepreTuyecKkas [uarpaMMa JBUratesis, ee n300paxeHue.

4. C xako# 1eNbIo B IIeTh POTOpa MPH MyCKe ABUTATENs ¢ (ha3HBIM POTOPOM BKIIOYAET-
csl ITyCKOBOM peocTaT?

5. Mexanun4eckas xapakrepuctuka asuratens M=f(n), ee popma u nuzodpaxenue.

6. '-o0pa3Has cxema 3ameneHus nuraress. Pu3ndyecKuil CMbICI BCEX €€ MapaMeTpoB.

7. CiocoObl N3MEHEHUsI HAaIIPaBJICHUsI BpalllEHUs] pOTOpa ABUTaTEIsl.



JlabopaTopHnas paGora Ne3. «lccnenoBanue aCHHXpPOHHOTO TPeX(a3HOTO IIEKTPOIBUTaTE-

J51 C KOPOTKO3aMKHYTBIM pOTOPOM»(KYpC 2, ceMecTp 4 — OUHOE OT/AEJIEHUE)

1. IlpuHmn aeiicTBHSI aCHHXPOHHOTO IBUTATETIS.

2. YCTpOWCTBO ACHHXPOHHOT'O JIBUTATEIS.

3. UTo Takoe CKONbKEHHUE, U KaKUM OHO OBIBACT Y ACUHXPOHHBIX JBUTATENEH?

4. C xakoil 1eNbl0 Yy aCHHXPOHHOI'O JIBUraTessi OOBbIYHO JENaloT BCE IIECTh BBIBOJIOB
00OMOTKHU cTaTopa?

5. Uto Takoe peBepc, M KaK ero OCyIIeCTBUTh B TpeX(pazHOM aCHHXPOHHOM JBUTartese?

6. Paboune xapakTepuCTUKH aCHHXPOHHOTO JIBUTATENS.

7. Kak u3MeHUTCS BpallarolIfii MOMEHT JIJIsl aCHHXPOHHOTO JIBUTATENsl, €CJIA HAIpPsIKe-
HYE Ha €r0 BBIBOJAX OOMOTKH CTAaTOpa yMEHBIIUTE B /3 pas?

8. Ileperpy3ounas cnocoOHOCTh aCUHXPOHHOTO JiBUraress. Ee 3aBucuMocTh oT Hamps-
JKEHUSI IUTaHUs JBUTATENS.

9.IloueMy mpu HENOTPYy3KE ACHHXPOHHBIM ABUTATENh pabOTaeT C MajbiM 3HAYCHHEM
Kod(ppuiimenTa MOIHOCTH?

10. ITorepu MOLITHOCTH B aCHHXPOHHOM JBUraTese. [ I[puunHbl MX BOZHUKHOBEHHSL.

11. XapakTepHble TOUKHM MEXaHUYECKON XapaKTEpPUCTUKH ACUHXPOHHOT'O JIBUTaTEsL.

12. ®opmyna Knocca. Jlist uero npumensiercs?

JlaGopaTopnasi pa6ora Ned.VccnenoBanue Tpex(pazHOro CHHXpPOHHOI'O TeHepaTtopa» (Kypc
3, ceMecTp 5 — OYHOE OT/CIICHHE)

1. YeTrpoicTBO M NpUHIUI ACHMCTBHSL CHHXPOHHOTO T'€HEpaTOopa.

2. Ilo BHenIHe#l XapaKTEpUCTUKE CUHXPOHHOI'O IE€HEPATOpa MPOaHAIU3UPOBATH 3aBU-
CUMOCTh HanpspkeHust U; Ha ero 3a)kuMax oT TOKa OOMOTKH cTaropa |; mpu 3alaHHOM KO-
s durmenTe MOITHOCTH TPUEMHUKOB.

3. Ilo perynupoBOYHBIM XapaKTEPUCTUKAM TpeX(a3HOro CUHXPOHHOI'O T'€HepaTopa OI-
pEeAEIUTh 3aBUCUMOCTB |, OT COS(p MPUEMHUKOB.

4. CpaBHEHHE XapaKTepUCTUKU XX, NOJYyUYEHHOH OINBITHBIM IIyTEM, C HOPMAJIBHOU Xa-
PaKTEPUCTUKON CUHXPOHHOM MAalllUHBI.

5. Yro takoe OK3 n Kak BAMSAET 3TOT MapaMeTp HAa CBOMCTBA CUHXPOHHOIO reHeparopa?

JlabopaTopHasa padora Ne5. «MccnenoBanue ABUTaTesis MOCTOSHHOTO TOKAa HE3aBHCHUMOTO
BO30YXIeHU»(KypC 3, ceMecTp 5 — 0OYHOe OTIeNieHue, Kypc 3, cemecTp 6 — 3a0uHOe OT/ie-
JIeHUE)

1. YerpolicTBo ABUTATENs IOCTOSSHHOTO TOKa He3aBucuMoro Bo3oyxaenus (AI1T HB).
2. IMpunumn aevicteus JIIT.
3. CnocoOsbI perynupoBanus yacToThl Bpamienus B 1T HB.
4. Ilouemy nipu yBenuuenuu Harpy3ku JIIT HB ymenbaercs yacrtora BpanieHus?
5. BO3HMKHOBEHUE 3JIEKTPOMArHUTHOT'O MOMEHTA JIBUTATEIs.
6. CpaBHEHHUE €CTECTBEHHONW U UCKYCCTBEHHOM XapaKTE€PUCTHUK, IOJyYEHHbIE ONBITHBIM
MyTEM.
7. ’KeCTKOCTh MEXaHUYECKON XapaKTEPUCTUKU IBUTATEIIA.
8. Kak BnusieT 106aBOUYHOE CONMPOTUBIICHHUE B IIEMH SKOPS HA )KECTKOCTh MEXaHUYECKOU
XapaKTepUCTUKU?
9. Kak BiusieT HanpsiKEHUs AKOPS HA )KECTKOCTh MEXaHUYECKON XapaKTEPUCTUKU?
10. Kak BiusieT TOK BO30Y:K/I€HHUS Ha )KECTKOCTh MEXaHUUECKOW XapaKTepUCTUKU?
Martepuanbl 1a00paTOpHBIX pabOT MPHUBEACHBI B METOJAMYECKOM YKa3aHUH,
paspaboranHom Ha kKadenpe ITIOII:
TymaeBa E.B. Dnexkrtpudeckue mamuubl: yueOHoe mocobue/ E.B. Tymaera,
10.C. Angponosa. — Huxuekamck: HXTU ®I'BOY BO «kKHUTVY», 2018. — 79 c.



Kpurepuu onenku 1a60paTopHbIx padoT

[Tpu moaroToBKe K J1ab0OpaTopHOM pabOTe MO JAUCIMIUINHE «DJICKTPUYCCKHE
MaImdHb B 4,5 ceMecTpax CTYJIEHT OYHOTO OTJEJISHHUS JTOJDKEH BBITIOJHUTH ClIe-
JTYIOIINE BUABI padoT:
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Buabl pador " - -~ <t " . 1
C X < C ~— X -
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CamocTosiTenbHast mpopaboTKa TeopeTnde- 1 9 1 3
CKOro MaTepuasa K jabopatopHoii padote
O3HaKOMIIEHHE C YCTaHOBKOM, MpUOOpOM,
METOJMKOW BBIMOJHEHHUS JabopaTopHoit | 1 2 2 3
paboThI
BrimoiHeHrE HEOOXOMMOTO IKCIIEPUMEH- 9 3 9 3
Ta

O6paboTka pe3ynabTaTOB HCCIEIOBAHMUS,
MOCTpOEHUE rpadrKoB

AHanu3 pe3yiabTaToOB MCCIIEIOBAaHUS U BbI-
BOJI 110 paboTe

2 3 2 3

UTOIro: | 8 13 9 15
Takum oOpa3om, Kaxaas JrabopaTopHasi paboTa OICHHBAcTCS MHHHUMYM B 8/9
0anoB, makcumyM B 13/15 Gaios. [1ociie BEITOTHEHUS BCeX paOOT pacCUUTHIBACTCS
UTOTOBBIN OaJl1 IO JTAHHOMY OLIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTnyeckoe
10 BCEM JIA0OPATOPHBIM paboTaM.
[Tpu moaroToBke K maboparopHoi paboTe MO JUCIHHUIUINHE «DIEKTPUUSCKUE
MaIIMHBD B 5,6 ceMecTpax CTyIEHT 3a0YHOTO OTJEICHUS JOJDKCH BBHIMIOIHHUTD CIIe-
JyIOIe BUIBI PaboT:
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CamocrosiTenbHas mpopaboTKa TeopeTuye- 4 5 3 5
CKOT0 MaTepuasa K JiaboparopHo pabore
O3HakoOMIIEHHE C yCTaHOBKOH, MpUOOpOM,
METOJMKON BBITIONHEHUsT JabopaTopHoit | 4 6 3 6
paboTHI
BrimotHeHIE HEOOXOIUMOTO AKCIIEPUMEH- 4 6 4 6
Ta

O6paboTka pe3yabTaTOB MCCIEIOBAHUS,
MOCTPOCHUE TpadUKOB

AHanu3 pe3yiabTaTOB MCCIIECIOBAHUS U BbI-
BOJI 110 paboTe

UTOIO: | 20 30 18 30




Takum oOpazom, kKaxmas JabopaTopHas paboTa OICHWUBAETCS MUHUMYM B
20/18 6anoB, makcumyM B 30/30 Gamnos. Ilocie BIONHEHUST BCeX pabOT paccyu-
THIBACTCS UTOTOBBIA OAJlJI 1O TaHHOMY OIICHOYHOMY CPEJICTBY, KakK cpenHee apud-
METHUYECKOE 110 BCEM JITa00OpaTOPHBIM paboTaM.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIbHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKU YHUBEPCUTET

Dakynrbmemynpasierus u asMomMamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku:13.03.02«DIeKTPOIHEPTETUKA U DJICKTPOTEXHUKA
(k00 u Haumenosanue)

[Tpoduns/mporpamma «DISKTPOCHAOKECHUEY
(Haumenosanue)

PacuetrHo-rpajguueckasi padora
JJIS OYHOI'0 OTAEJICHUSA

10 I[I/ICI_[I/IHJ'II/IH€«BJ'ICKTDI/ILIGCKI/IG MallIMHbBI»

Kypc 2, cemectp 4:

PacuerHo-rpaguueckast padora Nel. « Tpancdopmaropsn».
3ananue. [loTpedburenu 3aeKTPUUYECKON IHEPTUU MUTAIOTCS OT TpexdazHoro
JBYXOOMOTOYHOTO MOHUXAIOLIEro TpaHc(hopmaTopa, ¢ HOMHUHAIBHOW MOITHOCTHIO
SuoumIIPM HOMHHANBHBIX NEPBUYHOM Uj oy U BTOpUYHOMUS 4\ JIMHENHBIX HAIPS-
KEHUSIX ¢ HOMHUHAIbHOU yactoTol f = 50 I'm.

TexHuueckue AaHHbIE TpaHCPOpPMATOpa: NOTEPU MOIIHOCTU IMPHU XOJIOCTOM
xone Py, moTepu MOIIHOCTU MPU KOPOTKOM 3aMbIKaHUU P, HANpsKeHHEe KOPOTKOIO
3aMbIKaHUs U, % TpU TOKaX B OOMOTKAaX I{ yom U I3 pom» PABHBIX HOMUHAIBHBIM.
Crnioco6 coerHeHUss 0OMOTOK TpaHchopMaTopa — «3Be37an.

[Ipunumas BO BHHMaHHE NACHOPTHBIE JaHHBIE TpaHcPopMarTopa, MpPUBE/ICH-
HbIE JUIsl COOTBETCTBYIOLIETO BapraHTa 3aaHus B Ta0u. 1, onpenenuts Kodpduiu-
eHT TpaHchopmanuuK, Kod3POUITUEHT MOJIE3HOTO ACHCTBUS 1),50,, PU HOMUHATBHOMN
Harpy3ke u cos @,= 0,8, TOk" B EPBUYHON [{ 4o, U BO BTOPUUHOU [ 4oy OOMOT-
Kax, (aszupie nepuuHoe Uyg v BropuuHOe Upg HANPSIKEHUS TIPU XOJIOCTOM XOJIE,
COIIPOTHUBIICHUSI KOPOTKOTO 3aMblkaHus R, u X, akTuBHble R1U R, U peakTUBHbIC
X, n X, conpoTuBieHus: 0OMOTOK, BTOpUYHOE HamnpsikeHue U, mpu Toke HArpy3ku
I, = 1,41, .41 cos @, = 0,85.



Taom. 1

11\/&;1 Tpanchopmarop 1‘\9/[”1%”1’& U”g‘ﬁoeiMOTOIIjI’;B %/’; " | AP, xBt | AP, kBT g%
1 | TMH-630/35 0,63 35 0,4 6,5 11,6 2,7 15
2 | TMH-1000/35 1 35 6,3 6,5 18 3,6 14
3 | TMH-1600/35 1,6 35 11 6,5 26 51 1,1
4 | TMH-2500/35 2,5 35 6,3 6,5 23,5 51 1,1
5 | TMH-4000/35 4 35 11 7,5 33,5 6,7 1,0
6 | TMH-6300/35 6,3 35 6,3 7,5 46,5 9,2 0,9
7 | TA-10000/35 10 38,5 10,5 7,5 65 14,5 0,8
8 | TMH-10000/35 10 36,75 6,3 75 65 14,5 0,8
9 | TAHC-10000/35 10 36,75 10,5 8,0 60 12,5 0,6
10 | T/I-16000/35 16 38,5 6,3 8,0 90 21 0,6
11 | TMH-2500/110 2,5 110 6,6 10,5 22 5,5 15
12 | TMH-6300/110 6,3 115 11 10,5 44 11,5 0,8
13 | TJJH-10000/110 10 115 6,6 10,5 60 14 0,7
14 | TJJH-16000/110 16 115 11 10,5 85 19 0,7
15 | TJJHXK-25000/110 25 115 27,5 10,5 120 30 0,7
16 | T/1-40000/110 40 121 6,3 10,5 160 50 0,65
17 | TPJIH-40000/110 40 115 10,5 10,5 172 36 0,65
18 | T/I1-125000/110 125 121 10,5 10,5 400 120 0,55
19 | TI1-200000/110 200 121 13,8 10,5 550 170 0,5
20 | TOI1-200000/110 200 121 15,75 | 10,5 550 170 0,5

PacyerHo-rpapuueckass padora Ne2.

«ACI/IHXpOHHLIe ABHUTI'aTCJIN».

3aganue. Tpexda3Hblli aCHHXPOHHBINA AJIEKTPOJABUTATETL ¢ KOPOTKO3aMKHYTBHIM PO-
TOPOM MUMEET HOMUHAJIbHBIC JIAHHBIC, YKA3aHHbBIC U1 KaXJI0r0 BapUAHTA 3aJaHUS B
Tadm. 1.

HomuHanbHble naHHBIE: TUHEMHOE HaNpshkeHue nutaromen cetu Uy, Yac-
ToTa muTaromero Tokaf; = 50 I'u, MomHOCTh Ha Bay Py, .y, CAHHXPOHHAS CKOPOCTH

BpAIIEHUs] MArHUTHOTO TOJISI My, CKOJIb)KEHUE pOTOpa Syyonm»> KIL N yoms KOIPPHULIN-
IlHyCK

€HT MOIIIHOCTHU COS (010, OTHOLIEHUE K| = HAYaJIbHOTO MYCKOBOTO TOKA [qycy

1HOM
Alnycx

Ha4aJIbHOI'O IIYCKOBOI'O MO-

Mmax
MHOM

K HOMHHAIIBHOMY TOKY [10y, OTHOIIEHUEA e, =

HOM

MeHTa My K HOMUHAILHOMY MOMEHTY Ha Baly My, OTHONIEHUE Ap,, =

MaKCHUMaJIbHOTO MOMEHTAa K HOMHUHAJIbHOMY MOMEHTY TIPUBEJICHBI B Ta0. 2.

OnpenenuTs NOTPEONIIEMYIO U3 CETH aKTUBHYIO MOIIHOCThH Pj, .y, PEAKTHB-
HYIO MOIIHOCTb (Qq,0y W TMOJHYK MOIIHOCTD S1y0y ; HOMUHAIBHBIA M, , HAYAIb-
HBIN TTyCKOBOW My« 1 MAKCUMANBHBIA M., MOMEHTBI; HOMHUHATIBHBIN [1 0, U Ha-
YaJIbHBIA MYCKOBOU [{;ycx TOKH; YaCTOTY TOKA B POTOPE fr,oy NPH HOMHHAIIBHON
HArpy3Ke U B MOMEHT IYCKa fypycx; YHMCIO TAp TOJIOCOB 0OMOTKHM crtatopa By ;
CUHXPOHHYIO YIVIOBYIO YAaCTOTY BPAIlEHHUs] MATHUTHOTO TOJS W1, @ TAKKE YIJIIOBYIO
4acTOTY BpaLEHUs poTopa [TocTpoutn MEXAHUYECKYIO
KyM (w)acUHXPOHHOTO JBUTATEIIS.

W2hoM-



Tabn.2

g = . 5 = RN
S = E{ K § < S = 2% §§ § Eg -
= &
1 | 4AMH180S2 37 2940 91 | 087 | 71 120 | 1,6 7 |24 0,08
2 5AH200L2 75 2925 | 92,8 | 0,88 | 140 | 245 | 2,1 6 | 26015
3 | SAMH280S2 | 132 | 2965 | 94,7 | 0,92 | 231 | 425 | 16 | 6,2 | 2,2 | 0,85
4 | 5SAMH315M2 | 250 | 2975 | 955|092 | 433 | 802 | 1,7 | 75|25 | 1,78
5 5AH200M4 45 1465 | 925 | 0,86 | 86 | 293 | 2,2 6 | 220,28
6 | 5SAMH250M4 | 110 | 1485 | 948 | 0,85 | 207 | 707 | 24 | 6,6 | 23| 1,2
7 | 5AMH31554 | 200 | 1485 | 954 | 0,86 | 370 | 1285 | 1,8 6 | 2,2 357
8 | 4AMH180M6 | 22 970 | 885|084 | 54 | 216 | 16 | 55|20 024
9 5AH200M6 30 980 | 905 (081 | 62 | 292 | 24 | 6 |23]|0,39
10 | 5SAMH250M6 | 75 985 | 933|083 | 147 | 727 | 1,7 |65]|23| 13
11 | 5AMH315S6 | 132 990 | 942|085 | 251 | 1273 | 19 | 6,7 | 26| 454
12 | 4AAMH180M8 | 185 | 730 | 885 | 0,8 40 | 242 | 16 [ 55|20 0,3
13 | 5AMH250M8 | 55 740 | 91,2 | 0,77 | 119 | 709 | 14 |52 |20]| 14
14 | 5AMH315S8 | 110 740 | 94,1082 | 217 (1419 | 1,7 |57 | 25| 512
15 | 4AAMH180M2 | 45 2940 | 915|089 | 84 146 | 16 | 70|24 | 0,09
16 | 5SAMH250S2 90 2960 | 934 1 092 | 159 | 290 | 16 | 65| 2,6 | 0,47
17 | 5AMH280M2 | 160 | 2965 9% (092|279 | 515 | 16 |62 22| 1,02
18 | 4AMH18054 30 1470 90 | 0,83 | 61 195 | 1,8 6 | 22018
19 5AH200L4 55 1470 93 | 0,84 | 107 | 361 | 26 | 65|26 | 0,34
20 | 5AMH280S4 | 132 | 1485 | 953 | 0,85 | 248 | 848 2 6,3 2 | 2,19




Kypc 3, cemectp 5:

PacuerHo-rpaduueckasi padbora Ne 3 «CHHXpOHHbIE IBUTaTEJIH»
CunxpoHHbIi dnekTpoaBurarens tuna CAH uMeer cienyromnmue HOMUHAIb-
HbIe aHHbIe (Ta0:1.3) A KaKJA0r0o BapuaHTa 3aJlaHus: JIMHEHHOE HANPsKEHUE TTH-
tatomiend cetu Uy, gactory f = 50 ', MomHOCTE Ha Bany Ppyoy, KILJ 7., K03¢-

HoM ?
mycK

|
(1)I/IIII/I€HT MOIIHOCTH COSQyoy, KPATHOCTH IIYCKOBOI'O TOKa mi = , OTHOIICHHC

HOM

Iy cK

ITyCKOBOT'O MOMCHTAa K HOMHMHAJIBHOMY M

OTHOILICHHUC MAaKCHUMAJIBHOI'O

myck 2

HOM

MOMEHTA K HOMHHAJIBHOMY M, = —=.

M

OnpenenuTs HOMUHATBHYIO YTJIOBYIO YaCTOTY BpAIICHHUS POTOpPa (M7, MAKCH-
MaJIbHBIA M s U YCKOBOM My MOMEHTBI, ITyCKOBOM TOK l;yck, aKTUBHYIO Pyon,
peakTUBHYIO Qo ¥ MOJTHYIO MOITHOCTD Sy, TP HOMUHAILHOUM Harpyske. [TocTpo-
UTh YTJIOBYIO XapakTepucTuky M(0) snexTpoaBurarTessi, OTMETHUB HA HEH TOUKY IS
HOMHHAJIbHOW Harpy3ku M., a TakKe€ MEXaHHYECKYI0 XapaKTEPUCTHUKY DIIEKTPO-
nsurarens w(M).

Yucno nonocos snekmpoosuzamelisi Onpeoesisitom no nocieoHel yugppe cman-
0apmmuo2o 0003HaAUeHUsE MUNA 2IeKMPOOBUSAMEIIAL.

HOM

Taoi. 3

BapI/IaHTBI KOHTPOJIbHOI'O 3aIaHUA

2 o 1 [ 2 [ 3 | 4 | 5 | 6 | 7 [ 8 [ 9 [ 10
c% GE Tun QJICKTPOABUTATCIIA
S T = T = =T = T = O I I T S
sz | Y 88| g |5 |8 |8 %%
= T T O - - R B B
55 | E|&E| & | & | 8| 8| 5|53|8]|8§
&) &) Q Q &) o o O o o
Uson, KB 6 6 6 6 6 6 6 6

Poyows KBT | 630 800 | 1000 | 1250 | 1600 | 800 | 1000 | 1250 | 1600 | 2000

Muom 04 938 | 944 | 946 | 951 | 957 | 84,8 | 954 | 948 | 956 96

COS Qrom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9

m; 5,4 5,7 5,8 5,8 6,2 5,4 5,6 4,8 5 6,1
Mk 0,8 0,85 0,8 085 | 09 | 0,75 | 0,95 | 0,85 11 1,3
m 2 2,1 2,1 2,1 2,1 2 2 2 2 2

Kp




[Tponomxenne Tab.3

BapI/IaHTLI KOHTPOJIbHOI'O 3a1aHUA

]
2 = 11 12 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
CE % Tun anekTpoaBUrarestst
of | 2 | @ | @ | @ | @ | o | © | o | © | o
2 = g — © » © () D D » <
g9 n o L0 'T 5 L0 % 3 @
g & b © © N~ ™~ < < o s L0
S < D D D D D D D D D
z 2 o s an an an an s s an s
5 = =6 =6 = = =6 = = =6 =
= @) @) @) @) @) O @) @) @) @)
UsiowsKB 6 6 6 6 6 6 6 6 6 6
Pauows KBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
Mo o | 958 | 964 | 967 | 966 | 969 | 952 | 958 | 957 | 959 | 96,4
COS Puow | 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m, 53 5,9 6,5 5,7 6,7 6,4 6,3 4,8 5,5 5,8
m 1,3 1,1 1,3 | 075 | 08 | 095 | 1,3 | 0,95 1 1,1
ITyCK
My 2 2 2 2 2 2 2 2 2 2

PacueTrHo-rpadpuyeckasi padora Ne 4.«/[BUrarejin moCTOAHHOI0O TOKA».

DNEeKTPOABUTaTENb MOCTOSHHOTO TOKA C MapaJuIeIbHBIM BO30YXKICHHUEM UMe-
€T CIIeIyIONIMe HOMHUHAJIbHBIC JaHHBIC (Ta0i.4) I KaKJIOro BapuaHTa 3aJIaHUS:
MOCTOSIHHOE TuTarollee HanpspkeHue Uy, MOJNIE3HYI0 MOIIHOCTh Ha Baly Poyuoy,
KIIZ 7, ., 4aCTOTY BpameHUs Ny, COIPOTUBIIEHUE LieNH sIKOps R,, conpoTusieHne

00MOTKH BO30YX)eHUs R.

OrnpenenuTs CONPOTUBIICHHE ITyCKOBOTO peocTaTa R, Mcxoas U3 yCIOBHs, UTO
HayaJIbHBIA MYCKOBOM TOK JBHUTATENs PaBEH JBYKPATHOMY HOMHHAJILHOMY 3HAaue-
HHIO TOKA, IOTPEOIAEMOMY U3 CETU: lnyex = 2lyou.

Tabun. 4
TexHIYecKre BapuaHTbl KOHTPOJIBHOTO 3aJJaHUs
e e | o sl a5 6|78 ]9 |
Uson,B 110 | 220 | 110 | 220 | 220 | 220 | 110 | 220 | 220 | 110
Poyow, KBT 42 | 4.2 6 6 7,5 13 5,6 5,6 8 11
Mrom | 05 745 | 73 78 79 83 87 76 775 | 80 84
Nion, OO/MUH 800 | 750 | 1000 | 1000 | 1500 | 2240 | 750 | 800 | 1000 | 1500
Ry, Om 0,11 | 0,516 | 0,081 | 0,326 | 0,145 | 0,081 | 0,096 | 0,328 | 0,216 | 0,024
Rs, Om 126 53,1 | 21,9 82 53,1 82 17,1 | 494 | 494 | 134




[Tponomxenue tadmn. 4

BapI/IaHTBI KOHTPOJILHOI'O 3aIaHUs

Texnuueckne
O rarens | 11| 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
UnowB 110 | 220 | 110 | 220 | 110 | 220 | 110 | 220 | 220 | 220
Prvows KBT 34 | 34 | 45 | 45 | 71 | 71 | 95 | 95 | 12 | 185
Mo | % 805 | 81 | 825|835 | 8 |865| 87 | 88 | 87,5 | 87
Nusow, OO/MHUH 800 | 800 | 1000 | 1000 | 1500 | 1500 | 2120 | 2200 | 3350 | 1500
Ry, OM 0,121 | 0,486 | 0,084 | 0,338 | 0,038 | 0,15 | 0,022 | 0,084 | 0,038 | 0,065
Ry, OM 409 | 150 | 49,2 | 177 | 49,2 | 177 | 49,2 | 197 | 197 | 64

Kpurepuu oieHKHM NpaKTHYeCKUX 3aHATHH

Makcumanvuulit 6a11 3a paciemuo-2pagpuueckyro paoomy 0aa 04HO20 On-
0eJlIeHUsA COCMABAem:

3ananme _ Cemectp 4 _ Cemectp 5
Min, 6ana | Max, 6aaa | Min, 6aaan | Max, 6aaa
3amaunue 1 8 10 - -
3aganue 2 8 11 - -
3amanue 3 - - 9 15
3amanue 4 - - 9 15
HUTOI'O:

WTOroBBIA PEUTHHT TIO MPAKTUYSCKUM 3aHATHSM MPOCTABIISAETCS Kak CpeaHee
apudMeTHIECKOE TOTYUYCHHBIX 0a/IOB 3a pelieHue 2/2pacueTHo-Tpauieckux pa-
0OT.




MuHurcTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENbCKUI TEXHOIOTHYECKUN YHUBEPCUTETY

Hanpasnenune noarotoBku:13.03.02«I€KTPOIHEPTETUKA U DJICKTPOTEXHUKAY
(k00 u Haumenosanue)

[Tpoduns/mporpamma «JIEKTPOCHAOKEHUE
(Haumenosanue)

KoMmuiekT 3agaHui 1Jisi KOHTPOJIbHOM Pad0ThI
JJIS1 3204HOI0 OT/AEJICHUSA
[0 TUCHHUTIIIMHEKIIEKTPUIECKUE MAIITUHBD)

KonTpoabnas padora Nel

Kypc 3, cemecTp 5

Homep BapuaHTa 3ajaHusi COOTBETCTBYET ABYM MOCIEAHUM IMppam HOMepa
3a4eTHON KHUXKKH cTyJeHTa. KoHTponbHas paboTa COCTOMT U3 JIBYX 3a7ad U JIBYX
TEOPETUYECKHUX BOIIPOCOB.

3ananue 1.

[ToTpeOuTenu >MeKTPUYECKON PHEPTrUU MUTAIOTCS OT TpeX(azHoro ABYX0O-
MOTOYHOTO MOHMKAIOIIET0 TpaHCPOpMaTopa, ¢ HOMUHAIBHON MOIIHOCTBIO  Syoym
IIpU HOMUHAJbHBIX nepBuyHom Uy ,,,, ¥ BrOpuuHoM U, ,,, JMHEWHBIX HaIps-
KEHHUSIX ¢ HOMHUHAIbHOU yactoTor f =50 I'm.

TexHuueckue AaHHbIe TpaHCHOpMATOpa: MOTEPU MOIIHOCTU IMPHU XOJOCTOM
xozie Py, norepu MOITHOCTH MPU KOPOTKOM 3aMbIKaHUH P, HAlIPSIKEHUE KOPOTKOTO
3aMbIKaHUS U, % TPU TOKaX B OOMOTKax [i,,, U I3 ,,,> PABHBIX HOMHHAJIBHBIM.
Crnoco0 coearHeHUs 0OMOTOK TpaHCPOpPMATOpa — «3BE3Aa».

[IpuHuMas BO BHUMaHUE MAaCIOPTHBIC JAHHbIE TpaHCPOpMaTopa, MPUBEICH-
HbIE JIJI1 COOTBETCTBYIOIIETO BapyUaHTa 3adaHus B Ta0l. 1, onpenenuts Kodhuiim-
eHT TpaHchopmauuK, Ko3PGUIMEHT TOJE3HOTO AEHCTBUSA Ty, NP HOMHUHAJb-
HOM Harpyske u cos ¢,= 0,8, Toku B nepBuyHoil Iy ,,, ¥ BO BTOpUYHOU I;,,,
00MOTKaX, (asubie nepsuaHoe Uy v BTOpu4HOE Uy HAPSIKEHUS NPU XOJIOCTOM
X0/JI€, CONPOTUBIICHUS] KOPOTKOTO 3aMblkanusi R, u X,, aktuBuele Ry u R, u pe-
aKTuBHBIE X; U X, CONPOTUBIEHUS 0OMOTOK, BTOpUuyHOE HampsbkeHue U, mpu
Toke Harpy3ku I, = 1,41,,,, 1 cos ¢, = 0,85.

Tabm. 1
li\/rgn Tpancdopmarop 1‘\%‘]%‘2 U”g‘hO(SMOTOIIjI’;B Ié/’; " | AP, xBt | AP, kBt t’%
1 | TMH-630/35 0,63 35 0,4 6,5 11,6 2,7 1,5
2 | TMH-1000/35 1 35 6,3 6,5 18 3,6 1,4
3 | TMH-1600/35 1,6 35 11 6,5 26 51 1,1
4 | TMH-2500/35 2,5 35 6,3 6,5 23,5 51 1,1
5 | TMH-4000/35 4 35 11 7,5 33,5 6,7 1,0
6 | TMH-6300/35 6,3 35 6,3 7,5 46,5 9,2 0,9




7 | TI-10000/35 10 38,5 10,5 7,5 65 14,5 0,8
8 | TMH-10000/35 10 36,75 6,3 75 65 14,5 0,8
9 | TAHC-10000/35 10 36,75 10,5 8,0 60 12,5 0,6
10 | T/I-16000/35 16 38,5 6,3 8,0 90 21 0,6
11 | TMH-2500/110 2,5 110 6,6 10,5 22 55 15
12 | TMH-6300/110 6,3 115 11 10,5 44 115 0,8
13 | TJH-10000/110 10 115 6,6 10,5 60 14 0,7
14 | TJJH-16000/110 16 115 11 10,5 85 19 0,7
15 | TJHXK-25000/110 25 115 27,5 10,5 120 30 0,7
16 | T/1-40000/110 40 121 6,3 10,5 160 50 0,65
17 | TPIH-40000/110 40 115 10,5 10,5 172 36 0,65
18 | T/I1-125000/110 125 121 10,5 10,5 400 120 0,55
19 | T/11-200000/110 200 121 13,8 10,5 550 170 0,5
20 | TOI1-200000/110 200 121 15,75 | 10,5 550 170 0,5
3aganmue 2.

TpexdazHblii aCHHXPOHHBIN ANEKTPOABUTATENb C KOPOTKO3AMKHYTHIM POTO-
POM MMEET HOMHUHAJIBHBIE TaHHBIC, YKAa3aHHBIE NI KAKJIOIO0 BapyaHTa 3aJaHUs B
Tabyn. 2. HomuHanbpHBIC NaHHBIC: JUHEHHOE HANpsDKeHHE MHUTAroe ceTH Uj oy,
gacTtoTa nuTaromniero Tokaf; = 50 I'm, MmomHOCTs Ha Bany P, .y, CHHXPOHHAS CKO-
POCTb BpAILIEHUS] MATHUTHOTO TOJISI My, CKOJNBXKEHUE pOTOpa Sy, KII N yoms KO-

IlnyCK

3G GULMEHT MOIIHOCTU COS Pq,0m, OTHOLIEHUE K; = Ha4yaJbHOTO IIyCKOBOTO

1HOM

TOKA [1pycx K HOMUHAIBHOMY TOKY [qy0y, OTHOIIEHHE Anycc =

A4nycx

Ha4YaJIbHOI'O

HOM

IIyCKOBOTO MOMEHTa Mycx K HOMHHAIBHOMY MOMEHTY Ha Baly M,,y, OTHOIICHHE

M
Amax = ﬁ MaKCUMaJIbHOTO MOMEHTa K HOMHHAJILHOMY MOMEHTY IPHUBEJCHBI B

HOM

Tabm. 2.

Onpenenutp NOTPEOIAEMYIO U3 CETU aKTUBHYIO MOIIHOCTH Pjy0y, PEAKTHB-
HYIO MOIIHOCTb (Qq,0y U MOJHYK MOIIHOCTD S7p0y ; HOMUHAIBHBIA M, , HAYAJIb-
HBIN TyCKOBOW My« 1 MAKCUMANBHBIA M., MOMEHTBI, HOMHUHATBHBIN [1 40y U Ha-
YaJIbHBIA MYCKOBOU [1ycx TOKH; YAaCTOTY TOKA B POTOPE fr,oy NMPH HOMHHAIIBHON
HArpy3Ke U B MOMEHT IYCKa fypycy; YMCIO TAp MOJIOCOB 0OMOTKHM cratopa By ;
CUHXPOHHYIO YIVIOBYIO YAaCTOTY BPAILEHHUs] MATHUTHOTO TOJS W1, @ TAKKE YIJIIOBYIO
4acToTy BpalICHUSA poTopa Wonom- ITocTpouts MEXaHUYECKYIO
kyM (w) aCHHXPOHHOTO JIBUTaTEIA.

Tab6n.2
g = = E = 3 3 3
= s = m i% é? S < . = E 2 ~N
HEE LR AR RN R
s R SN - S | s | |s |7
1 | 4AMH180S2 37 2940 91 | 087 | 71 120 | 1,6 7 |24 0,08
2 5AH200L2 75 2925 | 92,8 | 0,88 | 140 | 245 | 2,1 6 | 26015




3 | 5AMH280S2 | 132 | 2965 | 94,7 | 0,92 | 231 | 425 | 16 | 6,2 | 2,2 | 0,85
4 | 5AMH315M2 | 250 | 2975 | 95,5 | 0,92 | 433 | 802 | 1,7 | 75|25 | 1,78
5 5AH200M4 45 | 1465 | 925 |1 086 | 8 | 293 | 22 | 6 | 22| 0,28
6 | SAMH250M4 | 110 | 1485 | 948 | 0,85 | 207 | 707 | 24 |66 |23 | 1.2
7 | 5AMH315S4 | 200 | 1485 | 954 | 086 | 370 [ 1285 | 18 | 6 | 2,2 | 3,57
8 | 4AMH180M6 | 22 970 | 885|084 | 54 | 216 | 16 | 55|20 0,24
9 5AH200M6 30 980 | 905|081 | 62 | 292 | 24 6 |23 0,39
10 | SAMH250M6 | 75 985 | 933|083 | 147 | 727 | 1,7 | 65|23 | 1.3
11 | 5AMH315S6 | 132 990 | 94,2 | 085 | 251 | 1273 | 19 |6,7| 2,6 | 454
12 | 4AAMH180M8 | 185 | 730 | 885 | 0,8 40 | 242 | 16 [ 55|20 0,3
13 | 5AMH250M8 | 55 740 | 912 (0,77 | 119 | 709 | 14 |52 |20 | 14
14 | 5AMH315S8 | 110 740 | 941 (0,82 | 217 | 1419 | 1,7 | 57| 25| 512
15 | 4AAMH180M2 | 45 2940 | 915|089 | 84 | 146 | 16 | 7,0| 2,4 | 0,09
16 | 5AMH250S2 90 | 2960 | 934|092 | 159 | 290 | 16 | 65| 2,6 | 0,47
17 | 5SAMH280M2 | 160 | 2965 | 95 | 092 | 279 | 515 | 16 [ 6,2 |22 | 1,02
18 | 4AMH180S4 30 1470 | 90 | 083 | 61 | 195 | 18 6 |22]0]18
19 5AH200L4 55 | 1470 | 93 | 0,84 | 107 | 361 | 26 | 65| 2,6 | 0,34
20 | 5AMH280S4 | 132 | 1485 | 95,3 | 0,85 | 248 | 848 2 63| 2 | 2,19
3aganue 3.
OTBeTUTH NUCHEMEHHO Ha TCOPCTHUICCKUC BOIIPOCHI 11O BapWaHTaM.
1. 3axoH 37eKTPOMAarHUTHOM MH TyKITHH.
2. Marepuasbl, IpUMeHsIEMbIE B 3JIEKTPOMAITMHOCTPOESHHH.
3. Tumbl, kaccupukays ¥ KOHCTPYKIHS TPAaHC(HOpMATOPOB.
4. Tlpuniun aevictBus Tpanchopmaropa.
5. YpaBHeHUs HANPSHKEHUH, MATHUTO/IBMDKYIIIMX CHJT M TOKOB TpaHC(opMaTopa.
6. IlpuBenenue BTopryHO OOMOTKM TpaHcopmaropa K MepBUYHOM, cXxema 3aMellie-

HUSI IPUBEACHHOTO TpaHcgopMaropa.

7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.

Bexropras auarpamma tpanchopMaropa.

Oco0eHHOCTH CXeM U KOHCTPYKIIMH TpeX(a3HbIX TpaHCHOPMATOPOB.
Onpenenenune XapaKTepUCTUK XOJIOCTOr0 X0/1a TpanchopmaTopa.
Onpenenenne XapaKTepUCTUK KOPOTKOTO 3aMbIKaHHs TpaHc(opmaropa.
N3meneHne BTOpUYHOTO HAMPsDKEHUS TIPU Harpy3ke Tpancdopmaropa.
[ToTepy MOIITHOCTH ¥ KO(DQUIEHT MOIE3HOTO JICUCTBHS TpaHCchopMaTopa.
PeakTrBHAst MOITTHOCTB B TpaHC(hopMaTope.

['pymnimibl coemrennii 0OMOTOK Tpex(dazHbIX TpaHCHOpMATOPOB.
[NapannensHas paboTta TpanchopmMaTopoB.

Hecummetpuunas Harpy3ka TpaHCOpMaTOpoB.

PerymupoBanue HanpspkeHUs TpaHC(HOPMATOPOB.

TpexoOMoTOUHbIE TpaHC(HOPMATOPHI.

ABTOTpaHCHOpMATOpPBHL.



20. Bujipl 27eKTpOMEXaHMIECKUX ITPeo0pa3oBaTeliei SHEPT UL

21. YcTpoiicTBO aCHHXPOHHOTO JBUTATEIISL.

22. OOMOTKM MalIiH MEPEMEHHOTO TOKA.

23. TonsTre 00 AIEKTPUIESCKOM TpajIyce.

24. YcnoBus CO3/IaHHs BPAIIAIOIIETOCS MATHUTHOTO TTOJIS.

25. DNEeKTPOBIKYIIAS CHJIa B 0OMOTKE MAITMH MIEPEMEHHOTO TOKA.

26. MarauToBIKyIIas Cryla 0OMOTOK MaIlIiH TIEPEMEHHOTO TOKA.

27. IlpuHiun nefcTBUS aCHHXPOHHOTO JIBUTATE]IS.

28. YpaBHEHUsI HANPSDKEHUH, MATHUTOIBMDKYIIIMX CHJI M TOKOB ACHHXPOHHOTO JIBUTa-
TEJIsI.

29. TlpuBeneHue mapaMeTpoB OOMOTKH POTOpA K CTATOPY.

30. BekTopHas muarpamMmma aCHHXPOHHOTO JIBUTATEIIs.

31. CxeMbI 3aMEIIeHNST ACHHXPOHHOTO JIBUTATEIS.

32. DHepreTuyeckas quarpaMMa aCHHXPOHHOTO JIBUTATEINsl, €0 MmoTepu v Kodddurm-
€HT II0JIC3HOI'O JICHUCTBHUS.

33. PeakTrBHAs MOIITHOCTh B ACHHXPOHHOM JIBUTATEJIE.

34. DneKTpOMarHUTHBI MOMEHT M MEXaHM4eCKas XapaKTepPHCTHKA aCHHXPOHHOTO
TIBUTATEIIS.

35. Paboune xapakTeprCTUKN aCHHXPOHHOTO JIBUTATEIIS.

36. PerynupoBaHie CKOpOCTH BPAIIICHUS] ACHHXPOHHOTO JIBUTATE]IS.

37. ITyck acMHXpOHHBIX JBUTATEIICH C (Da3HBIM POTOPOM.

38. Ilyck acCMHXpOHHBIX JBUTATENIEH C KOPOTKO3aAMKHYTBHIM POTOPOM.

Ne BapuaHTa 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
38 | 37 | 36 | 35 | 34 | 33 | 32 | 31 | 30 | 29
Nepapmanra | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Ne Bonpoca 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 1

28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 38

Ne ponpoca

Konrpouabnasi padora Ne 2

Kypc 3, cemectp 6.

Homep BapuanTta 3aiaHusi COOTBETCTBYET ABYM MOCIEAHUM Ippam HoMepa
3aYETHON KHUWKKH CTyJleHTa. KOoHTposbHas paboTa COCTOMT M3 TpeX 3a7ad U JIBYX
TEOPETUYECKHUX BOIIPOCOB.

3AJTAYA 1.

[TapameTpsl Tpex(azHOTO CHHXPOHHOTO Te€HEepaToOpa MPUBEICHHI B Tabuiie 1:
MOJIHasi HOMHUHAJIbHAS MOIIHOCTh Ha BBIXOJAE Sy,y; HOMHHAIbHOE (JIMHEHHOE) Ha-
npsbkeHue Ha Beixoje Uy, npu yactoTe Toka 50 ['11; oOMoTKa cratopa coelMHeHa
«3BE€3J10M»; HOMUHAJIbHBIN TOK cTtatopa ly.,; KIIJ renepaTtopa nmpu HOMHUHAIBHON
HArpy3Ke Moy, YUCIO MOJKOCOB 2p; MOILIHOCTh HA BXOJ€ reHepaTopa Py,; momnes-
Hasi MOLIHOCTh Ha BBIXOJI€ reHeparopa Py, CyMMapHbIe NOTEPU B PEXKUME HO-
MUHAJILHON HATPY3KH 2P, 0y; KOADPHUITMEHT MOITHOCTH HATPY3KHU, TIOAKITIOYCHHON
K TE€HEPATOPY, COSQyoy; BPALIAKOIINN MOMEHT NEPBUYHOTO JBUTATEISI IPU HOMMU-



HAJIBHOM 3arpy3ke reHepatopa Mi,.,. TpeOdyeTcs onpenenuts mapaMeTpsl, 3HaA4C-
HUS KOTOPBIX B Tabiuile 1 He yKa3aHbl.

Tabnuua 1
[TapameTpsbl Bapuantsl
1 2 3 4 5 6 7 8 9 10
Suows MBA - - - - - - - - - -
Usion, KB 105 | 63 | 105 | 18 | 1575|1575 | 20 20 20 20
Niom, 0 98,5 | 983 | 984 | 98,5 98 98,6 | 98,7 | 98,7 | 98,7 | 98,6
2p 1 1 1 1 1 1 1 1 1 2
Pruows MBT 60 63 100 | 160 | 200 | 220 | 220 | 300 | 320 | 500
2Py, MBT - - - - - - - - - -
COSQxom 0,8 0,8 08 {08 |08 |08 |08 085|085 ] 085
IHOM) A - - - - - - - - - -
PuwoMBr | - [ - [ - [ - [ - [ - - [ - [ - ]-
MlHOMs Hwm - - - - - - " " - -
[Tponomxenue Tadaus! 1
Bapuantsl
ITapametper | 17 12 13 14 15 16 17 18 19 20
Suows MBA - - - - - - - - - -
Usions KB 36,75| 24 24 24 24 10,5 | 13,8 | 15,75 | 15,75 | 15,75
Niom, 0 98,8 198,75198,75| 98,7 | 988 | 97,2 | 97,5 | 97,6 | 98,25 | 98,2
2p 1 1 1 2 1 120 68 60 30 30
Pryom, MBT 500 | 800 | 1000 | 1000 | 1200 | 57,2 | 82,5 | 150 | 294 | 353
2Py, MBT - - - - - - - - - -
COSQron 085 | 09 0,9 0,9 09 [ 08 |08 ]085 085|085
IHOM) A - - - - - - - - - -
Pisow, MBT - - - - - - - - - -
MIHOM) Hwm - - - " - - - " - "




3AJIAYA 2.
Cunxponnbli s5ekTpoasurarens Tuna CIIH uMeeT cinenyronmue HOMUHAIbHBIE
JaHHble (Tabnuua 2) Juisl KaKJI0ro BapuaHTa 3aJaHus: JMHEHHOE HaNpsHKEHUE IMu-

taromeit cetn Uy, gactoty f = 50 I'i, MOIIHOCTD HA Baly Poyoy, KITJ] Mow KO3 (-

Iy CK

m, =
(ULIMEHT MOIIHOCTH COSQy0y, KPATHOCTH IMYCKOBOTO TOKa liow , OTHOILICHUE
IIyCKOBOT'O MOMEHTa K HOMHUHAJIbHOMY woM  OTHOIIEHHWE MaKCHUMAaJIbHOI'O

m,, = mmﬁx

MOMEHTa K HOMUHAJIbHOMY wov . OIpeEeTUTh HOMUHAJIBHYIO YIJIOBYIO Yac-
TOTY BpallCHUs POTOPaA M2, MAKCUMAJIbHBIA Mpax U TyCKOBOU M|y cx MOMEHTBI, ITyC-
KOBOM TOK |ycx, AKTUBHYIO P1yoy, PEAKTUBHYIO Qo M TIOJIHYIO MOIIMHOCTD Sy, IMPHU
HOMHUHAJIBHOU Harpyske. [locTpouth yrioByro xapakTepucTuky M(0) amekTpoaBu-
raTess, OTMETUB HA HEW TOUKY JIJI1 HOMUHAIBHOU HArpy3ku M, a TAKKE MEXaHU-
YECKYIO XapaKTePUCTUKY JIEKTpoaBuTaTeis w(M).

Yucno nonocos snekmpoosuzamelisi onpeoesisiton no nocieoHel yugppe cman-

0apmno20 0003HaAYeHUsL MUNA 1eKMPoOBUSAMENL.

Tabauna 2

BapI/IaHTBI KOHTPOJIbHOT'O 3aJIaHUs

[N
N
w

| 4 |5 6 |7 |8 ]9 |10

Tun QJICKTPOABUT'ATCIIA

TexHuueckue JaHHBIC
SJICKTPOABUTATECIIA

CJTH-15-39-10
CJTH-15-49-10
CJTH-15-64-10
CJTH-14-48-8
CJIH-14-59-8
CJIH-15-39-8
CJTH-15-49-8

CJIH-15-64-8

o| C/H-14-44-10
o| C/H-14-56-10

Usion, KB

Poyom, KBT 630 800 | 1000 | 1250 | 1600 | 800 | 1000 | 1250 | 1600 | 2000

Mrom 04 938 | 944 | 946 | 951 | 957 848 | 954 | 948 | 956 96

COS Qrom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 5,4 5,7 5,8 5,8 6,2 5,4 5,6 4,8 5 6,1
Myyex 0,8 0,85 0,8 085 | 095 | 0,75 | 0,95 | 0,85 11 1,3
My 2 2,1 2,1 2,1 2,1 2 2 2 2 2

[Ipononmxenue TadauIbI 2




© BapI/IaHTBI KOHTpOJ'ILHOFO 3aaHus
2 5 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
5 % Tur 3neKTpoaBUraTesIst
GN) E 1 [e0) [oe] [oe] [o'e] O O O O ({o]
S & 3 & & S & i & o S <
g g S N~ 0 Lo N~ b Lo % b ©
zC i I S - R~ T T - A O B
z 2 T o a o o o u T T T
S 9 ~ S S S S S¢ S0 S S S0
@) @) Q Q @) Q Q Q @)
Uson.KB 6 6 6 6 6 6 6 6 6 6
Porows KBT 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
Nrom | 0% 958 | 964 | 96,7 | 966 | 969 | 952 | 958 | 957 | 959 | 964
COS Pron 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 5,3 5,9 6,5 5,7 6,7 6,4 6,3 4.8 5,5 5,8
Myyyex 1,3 1,1 13 | 075 | 08 | 09 | 13 | 095 1 1,1
My, 2 2 2 2 2 2 2 2 2 2
3AJTAYA 3.

DIIEKTPOABUTATENb MOCTOSTHHOTO TOKA ¢ MapajuIeIbHBIM BO30YKICHUEM HMEET
CJIEAYyIOIMKNEe HOMHUHAIBbHBIC JaHHBbIE (Tabmmia 3) /Ui KaXJI0ro BapHaHTa 3aJaHHs:
MOCTOSTHHOE TuTaroiiee HanpspkeHue Uy, MOJIE3HYI0 MOIIHOCTh Ha Baly Poyoy,

KITJ] Msom | gacToTy BpareHus Ny, COMPOTUBICHUE IENH SKOps R,, CONPOTHBIE-
HUE 0OMOTKH BO30YXIeHUS R;.

OnpenenuTs COMPOTUBIICHUE MTyCKOBOrO peoctara R, ucxo/s U3 ycioBusl, 4TO
HavyaJdbHBIA MYCKOBOW TOK JBUTATENsl paBEH JABYKPATHOMY HOMHUHAJIHLHOMY 3Haue-
HHIO TOKA, IOTPEOIAEMOMY U3 CETHU: lnye = 2lyou.

Tabawnia 3
TexHmuecKre BapuaHTbl KOHTPOJIIBHOTO 3aJaHUS
IOTAHHBIC DJICK-
rpomrarens | 1 2 3 4 5 6 7 8 9 10
Usom,B 110 220 110 220 220 220 110 220 220 110
Poyom, KBT 4,2 4,2 6 6 7.5 13 5,6 5,6 8 11
TlHOM’ % 74,5 73 78 79 83 87 76 77,5 80 84
Nyom, 00/MHUH 800 750 1000 | 1000 | 1500 | 2240 750 800 1000 | 1500
R, OM 0,11 | 0,516 | 0,081 | 0,326 | 0,145 | 0,081 | 0,096 | 0,328 | 0,216 | 0,024
Rg, OMm 12,6 53,1 21,9 82 53,1 82 17,1 494 49,4 13,4




[Tponomkenne Tabnuip 3

Texunueckne BapI/IaHTLI KOHTPOJIbHOI'O 3aJaHUs

ITAaHHBIE DIJIEK-

tpo-mpuratens | 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Unow.B 110 | 220 | 110 | 220 | 110 | 220 | 110 | 220 | 220 | 220
Puwons KBT | 34 | 34 | 45 | 45 | 71 | 71 | 95 | 95 | 12 | 185

Muow 0 | 805 | 81 | 825 | 835 | 8 | 865 | 87 | 88 | 87,5 | 87
Muow, 0O/MuH | 800 | 800 | 1000 | 1000 | 1500 | 1500 | 2120 | 2200 | 3350 | 1500
Ry, OM 0,121 | 0,486 | 0,084 | 0,338 | 0,038 | 0,15 | 0,022 | 0,084 | 0,038 | 0,065

Ry, OM 40,9 | 150 | 492 | 177 | 49,2 | 177 | 492 | 197 | 197 | 64

3AJIAHME 4.

[TrchpMeHHBIE OTBETHI HA TEOPETHUECKUE BOIIPOCHI IT0 BAPHAHTAM:
1 Bapumanr - Ne 1, 35

2 BapuanT - Ne 2, 34

3 BapwmanT - Ne 3, 33

4 Bapwuanr - Ne 4, 32

5 BapmanTt - Ne 5, 31

6 Bapuant - Ne 6, 30

7 BapuanTt - Ne 7, 29

8 Bapuanrt - Ne 8, 28

9 Bapuanrt - Ne 9, 27
10 Bapwmanr - Ne 10, 26
11 Bapmant - Ne 11, 25
12 Bapwuanr - Ne 12, 24
13 Bapmant - Ne 13, 23
14 apwuanr - Ne 14, 22
15 Bapmanr - Ne 15, 21
16 Bapumanr - Ne 16, 35
17 Bapmanr - Ne 17, 34
18 Bapumanr - Ne 18, 33
19 Bapwmant - Ne 19, 32
20 Bapmant - Ne 20, 31

Bomnpocsr:

39. KoHCTpyKIMsi CHHXPOHHBIX MAIIIHH.

40. Cuctembl BO30Y>KIE€HUS] CAHXPOHHBIX MAIIIFH.
41. ITpyHuMIT 1eCTBHUS CMHXPOHHBIX T€HEPATOPOB.
42. X050CTOM XO0]1 CHHXPOHHBIX T€HEPATOPOB.

43. Peakiyis sIKOpsi CHHXPOHHBIX T€HEpaTOpOB.

44, BCKTOpHa}I AuarpamMma HEAIBHOIIOJIFOCHOTI'O CHHXPOHHOI'O I'CHECPATOpa.
45, XapaKTepI/ICTI/IKI/I XOJIOCTOI'O X0aa 1 KOPOTKOI'O 3aMBbIKAHWA CHHXPOHHBIX I'CHC-

paropos, OK3.




46. BHenHre XapaKTepUCTUKU CUHXPOHHBIX T€HEPaTOPOB.

47. PerymMpoBOYHbIE XapaKTEPUCTUKH CHHXPOHHBIX T€HEPATOPOB.

48.Totepu u KI1JI cMHHXpOHHBIX MaIIIVH.

49. BrimodeHre CHHXPOHHBIX TEHEPATOPOB Ha MapaJUIEIIbHYIO PadoTy.

50. PerynupoBanue akTHBHOM MOIITHOCTH CHHXPOHHBIX T€HEPATOPOB.

51. Yri10BbIe XapaKTepUCTUKN CUHXPOHHBIX TEHEPATOPOB.

52. YcnoBusi CTaTHYECKOM YCTOMYMBOCTH MApAJUIEIIbHON pabOThl CHHXPOHHOTO Te-
HepaTopa.

53. U-00pazHbie XapakTeprCTUKYA CHHXPOHHBIX TEHEPATOPOB.

S4. ITpuHIUn JEMCTBUSI CHHXPOHHBIX JIBUTATENICH.

55. [1yck CHHXPOHHBIX IBUTATEIIEH.

56. U-00pa3Hbie XapaKTepUCTHKA CHHXPOHHBIX JIBUTATEIICH.

57.Paboune XapaKTepUCTUKH CHHXPOHHBIX JBUTATENEH.

58. CHHXpOHHBII KOMIIEHCATOP.

59. TlpuHimn qeicTBYS MAIlTUH TTOCTOSTHHOTO TOKA.

60. KoHcTpyKIust MalivH MOCTOSIHHOTO TOKA.

61. OOMOTKY SIKOpSI MAIIIMH TTOCTOSIHHOTO TOKA.

62. 3 /1C 1 21meKTpoMarHUTHBIN MOMEHT MAIIIFH TOCTOSTHHOTO TOKA.

63. Peakiius sikopst MaIiH ITOCTOSTHHOTO TOKA.

64. YcrpaneHue BpeIHOTO BIMSHUS PEAKITUH SIKOPSI B MAIITHE TTOCTOSIHHOTO TOKA.
65. KommyTars B MaliiHax MOCTOSHHOTO TOKA U CIIOCOOBI €€ YITyUIIICHHS.

66. Knmaccuukarys 1 OCHOBHBIC ypaBHEHHSI TCHEPATOPOB ITOCTOSTHHOTO TOKA.

67. Knaccudukarys 1 OCHOBHbIC YpaBHEHUS IBUTATENICH TIOCTOSTHHOTO TOKA.

68. XapakTepucTuKH IBUraTesiel OCTOSHHOTO TOKA.

69. CriocoObl 1 yCIIoBUS IMTyCKa ABUTATEIICH TOCTOSSHHOTO TOKA.

70. CriocoObl M3MEHEHMS HAallpaBJICH!Us! BPallleHHs IBUTaTelIei OCTOSIHHOTO TOKA.
71. CriocoObl perympoBaHKsi CKOPOCTH BPALLICHUS ABUTATENEN MTOCTOSIHHOTO TOKA.
72. CriocoObl TOPMOKEHUS IBUTATENeN IIOCTOSTHHOTO TOKA.

73.Totepu u KITJI maimH mocToSHHOTO TOKA.

Maxkcumanvuslii 6ann 3a KOHMPOALHYIO padomy 6 S5 cemecmpe coCmaes-

em 30, munumanonutit 6ann — 20 ona 3aounozo omoenenus. Uz nux:

3adanue 1 — max10 éannoe; min — 76annoe;
s3adanue 2 — max10 éannoe; min — 7 6annoe;

3adanue 3 — max10 éannoe; min — 6 éannoes.
Ilpu noemopnom nepenucviéanuu KOHMPOJIbHOU 6 UMO208blU PEUMUHZ

uoem cpeoOHuil 61 no 6cem NONLIMKAM.

Maxcumansholii 6ann 3a KOHMPOILHYIO padomy 6 6 cemecmpe cocmaens-

em 30, munumanwvustii 6ann —18 ona zaournozo omoenenusn. Uz nux:

3adanue 1 — max10 éannoe; min — 6 6annos;
3a0anue 2 — max10 éannoe; min — 6 éannos;
3a0anue 3 — max10 éannoe; Mmin — 6 éannos.
Ilpu noemopnom nepenucvleanuu KOHMPONLHOU 6 UMO206bLI pPEeUmunz

uoem cpeOHuil 611 o 6cem NONBIMKAM.



MuHurcTEepCTBO HAYKH M BhICIIEro 00pa3oBanus Poccuiickoit @enepannu
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynbmemynpasienus u asmMomMamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku:13.03.02«DI€KTPOIHEPTETUKA U DJICKTPOTEXHUKA
(K00 u HaumeHo8aHue)

[Tpoduns/mporpamma «JISKTPOCHAOKECHUEY
(Haumenosanue)

Cemectp: 4 — 04HOE OT/ACIICHUE;
S — 3a04YHOE OTJIEJICHHUE.

Bomnpocsl k 3auery
JJISL OYHOI'0 U 320YHOI'0 OTAeJIeHUI
M0 JUCHUIUINHE «DAECKTPUIECKUE MAIIIMHBIY

1. Ha3znauenue u 00JIaCTH IPUMEHEHHSI TPAaHCHOPMATOPOB.

2. llpunnun necTBus TpanchopMaTopoB. Y CTpONCTBO TpaHCHOPMATOPOB.

3. YpaBHeHus HanpsbkeHud Tpancdopmaropa.Ypasaenus M/IC u TOkoB.

4. [IpuBenenue mapaMeTpoB BTOPUYHONW OOMOTKH U CX€Ma 3aMeIICHHUs TPUBEICHHO-
ro TpaHcpopMmaropa.

5. BekropHas quarpamma Tpancdopmatopa.

6. TpancpopmupoBanue TpexPazHOTO TOKA U CXEMBI COSTMHEHUSI OOMOTOK TPEX-
(da3HbIX TpaHC(HOPMATOPOB.

7. OnbITHOE ONpeeIeHHE apaMeTPOB CXEMbI 3aMelleHusl TpaHcpopmaTopa.

8. BHemHss xapakTepucTuka TpanchopmaTopa.

9. Morepu u KII/] tparncdopmaropa.

10. PerynupoBanue HanpspkeHUs: TpaHchopmaTopa.

11. I'pynmel coenuaeHust 00MoTOoK. [TapanmnenpHas padora TpaHchOpMaTOpPOB.

12. TpexoOMoTOUYHBIE TpaHCHOPMATOPHI. ABTOTPaHC(HOPMATOPHI.

13. YcrpoiicTBO cTaTtopa MalifH NEPEMEHHOTO TOKa U OCHOBHBIE TIOHATHS 00 00-
MoTKax craropa. 9JJC oOMOTKH cTaTopa.

14. Tpexdaznbie ABYXCIIOHHBIE 0OMOTKH cTaTopa.OaHOCIONHBIE 0OMOTKH CTAaTOpA.
N3onsamus oOMOTKH cTaTopa.

15. MJIC cocpenotouennoit oomotrku. MJIC pacnipenenennon oomotku. MC
Tpex(azHoil 0OMOTKHU cTaTopa.

16. KpyroBoe, 3unTudeckoe U MmyIbCUPYIONIEe MATHUTHBIE MOJIS.

17. IlpuHuMI JeHCTBUS ACHHXPOHHOTO JBUTATEINS. Y CTPOMCTBO ACHHXPOHHOM Ma-
IINHBI.

18. Pexumbl pabOThI ACHHXPOHHOM MAaIlIMHBI.

19. MarauTHas 11enb ACHHXPOHHOIN MAaITUHBI.

20. YpaBHeHUs HaNPsSHKEHUH acCHHXPOHHOTO aBuraterns. YpasHeHus M/IC u TokoB
ACHHXPOHHOT'O JBUTaTeIs.



21. TlpuBeneHne napaMeTpoB OOMOTKH pOTOpa U BEKTOPHAs AUarpamMMma acCHHXPOH-
HOTO JIBUTATEJSI.

22. Tlorepu u KII/l acHHXpOHHOTO IBUTATETISI.

23. DJEeKTpOMarHUTHBI MOMEHT U MEXaHUYECKUE XapaKTePUCTUKH aCHHXPOHHOTO
JIBUTATEIS.

24. MexaHu4ecKkue XapakKTepUCTUKHA aCHHXPOHHOTO ABUTaTeNs P U3MEHEHUIX Ha-
NPSOKCHUS CETU M aKTUBHOTO COMPOTUBIICHUSI OOMOTKH POTOPA.

25. Paboune xapaKTepUCTUKN aCHHXPOHHOTO JBUTATEIIS.

26. Ilyck nBurareneii ¢ pa3HBIM POTOPOM.

27. Ilyck nBurateneil ¢ KOpOTKO3aMKHYTBIM POTOPOM.

28. KopoTKO3aMKHYThIC aCHHXPOHHBIE JIBUTATENH C YIyYIICHHBIMH ITYCKOBBIMU XapaK-
TEPUCTUKAMHU.

29. PeryimpoBaHue 9acTOThI BPAIEHHsI ACHHXPOHHBIX JIBUTATEIEH.

Maxkcumanwvnwtit 6aan 3a 3auem cocmaensem 40, munumanvnustit 6ann — 20
0151 OUHO020 U 3A0UHO20 OMOECHUIL.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

DakyrbmemynpasieHus u asmomamu3ayuu
Kagheopasnexmpomexnuxu u snepeoobecneuerus npeonpusmuii

Hamnpasnenune noaroroBku:13.03.02«D1eKTpOIHEPreTUKA U DICKTPOTEXHUKA
(K00 u HaumeHo8aHUe)

[Tpoduns/mporpamma «IJIEKTPOCHAOKECHUEY
(Haumenosanue)

Cemectp: 5 — 04HOE OTACIICHUE;
6 — 3a09HOE OT/ICTICHHE.

Bonpocel k 3xk3aMeHy
JJISL OYHOI'0 U 320YHOI'0 OTAeJIeHU M
M0 JUCHUIUINHE « DIEKTPUIECKUE MAIITMHBD)

1. 3aKoH 3IEeKTPOMArHAUTHON MHTYKITHH.

Marepuabl, pUMEHSIEMBIE B 3JIEKTPOMAIIIMHOCTPOCHHH.

Turbl, K1accupUKalys U KOHCTPYKIHS TPAHC(HOPMATOPOB.

[TpuHim geficTBrs TpaHchopMaTopa.

YpaBHeHUsT HANPSHKSHUH, MATHUTOIBIDKYIIIMX CHJI M TOKOB TpaHC(opMaTopa.
[TpuBenenre BTOpuaHON 0OMOTKH TpaHC(opMaTopa K MEpBUYHOM, cXeMa 3ame-
IIEHHS IPUBEICHHOTO TpaHc(opmaropa.

7. OcoOeHHOCTH CXeM M KOHCTPYKITHH Tpex(a3HbIX TpaHC(HOPMATOPOB.

8. Omnpenenenre XxapaKTEPUCTHK XOJIOCTOrO X0 1a TpaHchopmaropa.

9. Omnpenenenre XapakTePUCTHK KOPOTKOTO 3aMbIKaHHSI TPaHChOpMaTopa.

10. IsmeHeHre BTOPUYHOTO HAMPsLKEHUSI TIPU HAarpy3Kke Tpancdopmaropa.

11. TTotepu MOIIHOCTH U KOAPQPUIIMEHT MOJIE3HOTO JISUCTBUSI TpaHchopmaropa.
12. I'pyrimiel coemuHeHnit 00MOTOK TpeXxhazHbIX TpaHC(HOpMaTOPOB.

13. INapannensHas padota TpaHCPOPMATOPOB.

14. HecummeTpuuHas Harpy3ka Tpanc(hopMaTopoB.

15. PerynmupoBanue HarpsbKeHUs TPaHCOpMaTOpOB.

16. TpexoOMOTOUYHBIE TPAaHCPOPMATOPHI.

17. ABToTpanchopmaropsbl.

o0k W

18. Buzpl anieKTpoOMeXaHIMIEeCKUX IPeo0pa3oBaTeieii SHEPTHu.

19. OOMOTKYM MaIIIFH IEPEMEHHOTO TOKA.

20. [TonsiTe 00 AIIEKTPHYECKOM TPaTyCe.

21. YcnoBust co3AaHMs BPAIIAFOIIETOCS MATHUTHOTO TTOJIS.

22. DNeKTPOIBIDKYIIAS CHjia B 0OOMOTKE MAIIIFH IIEPEMEHHOTO TOKA.
23. MarHuToIBIKYIIast CHjia OOMOTOK MAIIIFH ITEPEMEHHOTO TOKA.
24. Y CTpOICTBO U MPUHITUIT JICUCTBUSI ACHHXPOHHOTO JIBUTATEIIS.



25. YpaBHEHUsI HANPsDKEHHUI, MATHUTOIBIDKYIIIMX CHJI M TOKOB CHHXPOHHOT'O JIBU-
raTes.

26. [TpuBenerre mapamMeTpoB OOMOTKH pOTOPA K CTaTODYy.

27. CxeMbl 3aMelIeHNs] aCHHXPOHHOTO JIBUTATEIS.

28. DHepreTuyeckast iMarpaMMa aCHHXPOHHOTO JIBUTATEs, €ro MoTepy U Kodhhu-
IIUEHT TOJIE3HOTO JICHCTBHUSI.

29. PeakTrBHAsI MOIITHOCTH B ACHHXPOHHOM JIBUTATEJE.

30. DneKTpOMarHUTHBIA MOMEHT U MEXaHIUYECKas XapaKTePUCTUKA ACHHXPOHHOTO
JIBUTATEJIS.

31. PabGoune XxapakTeprUCTUKN aCHHXPOHHOTO JBUTATEIIS.

32. PerymipoBaHre CKOPOCTH BPAIIEHHSI ACHHXPOHHOTO JIBUTATEIIS.

33. Ilyck acHHXpOHHBIX IBUTATENEH C (ha3HBIM POTOPOM.

34.Tlyck acCHHXpOHHBIX IBUTATENIEH C KOPOTKO3aMKHYTBIM POTOPOM.

35. CucteMbl BO30YyKIEHHUS] CHHXPOHHBIX MAIITHH.

36. YCTpOICTBO M MPUHIMIT ICUCTBUSI CHHXPOHHBIX T€HEPaTOPOB.

37. X0nocToii X0J1 CHHXPOHHBIX T€HEPaTOPOB.

38. Peakiist sIKOpsi CHHXPOHHBIX TEHEPaTOpOB.

39. XapaKTepuCTUKH XOJI0CTOr0 X0/a M KOPOTKOIO 3aMbIKaHUsI CHHXPOHHBIX I'eHe-
paropoB, OTHOLLIEHHE KOPOTKOro 3ambikanus (OK3).

40. BHentHye XapakTepUCTUKU CHHXPOHHBIX TEHEPATOPOB.

41. PerynupoBOYHbIC XapaKTEPUCTUKN CUHXPOHHBIX TE€HEPATOPOB.

42.Tlorepu u KI1/I cMHXpOHHBIX T€HEPATOPOB.

43. BmoueHne CHHXPOHHBIX TEHEPaTOPOB Ha MapalIeIbHY0 padoTy.

44 PerynypoBaHUe aKTUBHOW MOIIIHOCTH CUHXPOHHBIX T€HEPATOPOB.

45. Y1oBble XapaKTEpUCTUKH CHHXPOHHBIX T€HEPATOPOB.

46. YcoBUs CTaTUYECKOW YCTOMYMBOCTH MapAIEbHON PA0OThl CHHXPOHHBIX I'e-
HEpaTOpOB.

47.U-00pa3Hble XapaKTEPUCTUKU CHHXPOHHBIX TEHEPATOPOB.

48. Y CTpOoNCTBO ¥ IPUHITHIT ISHCTBUSL CHHXPOHHBIX JIBUTATEIICH.

49.Tlyck CHHXpOHHBIX JBUTATEIICH.

50. U-06pa3Hbie XapakTeprCTHKA CHHXPOHHBIX JIBUTATEIICH.

51. PaGoune XapaKTepUCTUKN CHHXPOHHBIX JBUTATEIICH.

52. YTI10BbIE XapaKTePUCTHKN CHHXPOHHBIX JIBUTATENICH.

53.Tlotepu u KI1J{ cHHXpOHHBIX IBUTATETIEH.

54. TlpuHumn neicTBYS MAIlIUH TTOCTOSTHHOTO TOKA.

55. KoHCTpyKITMsI MallvH TOCTOSTHHOTO TOKA.

56. OOMOTKH SIKOpsI MAITIMH MOCTOSTHHOTO TOKA.

57.3JIC w1 371eKTpOMarHUTHBII MOMEHT MAIITHH MTOCTOSTHHOTO TOKA.

58. Peakiiust sikopst MaIlMH MOCTOSTHHOTO TOKA.

59. Ycrpanenue BpeIHOTO BIUSHUS PEAKITUH SIKOPS B MAIITMHE MTOCTOSHHOTO TOKA.
60. KommyTars B MalliiHaX MOCTOSTHHOTO TOKA U CTIOCOOBI €€ YTy qITICHHSI.
61. Knmaccudukarys 1 OCHOBHBIC YpaBHEHHSI TCHEPATOPOB ITOCTOSTHHOTO TOKA.
62. [Totepu u KI1/] renepatopoB moCTOSIHHOTO TOKA.

63. Kimaccudukarys 1 OCHOBHbIC YpaBHEHUS IBUTATENICH TIOCTOSTHHOTO TOKA.
64. XapaKTeprUCTUKH JBUTATEIICH MTOCTOSIHHOTO TOKA.



65. CriocoObl 1 yCII0BHS ITyCKa ABUraTesiei MOCTOSIHHOTO TOKA.

66. CrtocoObI M3MEHEHWSI HATPABJICHHUS BPAIIICHHS IBUTATENICH TIOCTOSTHHOTO TOKA.
67. CriocoObI peryJMpoBaHysi CKOPOCTH BPAIIICHUS JBUTATENICH MTOCTOSIHHOTO TOKA.
68. CrtocoObI TOPMOKEHHUS IBUTATEIICH ITOCTOSTHHOTO TOKA.

69. Ilotepu u KI1/] nurareneii mocTostHHOTO TOKA.

Makcumanwvuotit 6ann 3a 3xk3amen cocmaesnsiem 40, MuHuUManbHbLI 0N —
24 015 0uHO20 U 3a0UHO020 OMOeIeHUl.
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