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Ilepeuens komnemenyuii U UHOUKAMOPOB 0OCMUICEHUA KOMNEMEeHWUIL C YKA3ZAHUEM IMANo08 hopmMupoeanus 6 npoyecce 0C60EeHUsA OUc-
UURNTTUHDL
Komnerenius:

OIIK-3 Crioco6eH ncnoiabp30BaTh METO/IbI aHAIN3a U MOJAETHPOBAHUS IIEKTPUUECKUX 1IeTIel U AIEKTPUUECKUX MAIlUH.
WHaukaTopel JOCTUKEHUS] KOMIIETEHLIUU:
OIIK-3.1 3HaeT OCHOBHBIE MOHATHS U 3aKOHBI TEOPUU IEKTPUUECKUX LIETIEH U JIEKTPUYECKUX MAlllH; METO/Ibl aHAJIN3a U MOJICIMPOBAHUS
AIIEKTPUYECKHUX LENeH U AIEKTPUUECKUX MAIINH,
OIIK-3.2 YMmeeT cocTaBIATh YpaBHEHUS AT SJEKTPUUECKUX LENeH U 3JeKTPUYECKUX MALIMH U IPUMEHATh pPa3IMuHble METOAbI MOEIHPOBa-
HUS,
OIIK-3.3 Bnazgeer MeTojaMH pacyeTa NepexoAHbIX U YCTAHOBUBIIUXCS MPOLIECCOB B ANEKTPHUUECKUX LETSIX U ANEKTPHUUECKUX MaIlInHAaX.
Komnerenmus:
OIIK-5 CniocoGeH mpoBOIUTHh U3MEPEHHUS IIEKTPUUECKUX M HEAIEKTPUUECKUX BEIMYUH MPUMEHHUTEIBHO K 00beKTaM Npo(hecCHOHAIBHON Aes-
TEJbHOCTH.
WHaukaTopel JOCTHKEHUS KOMIIETEHLIUU:
OIIK-5.1 3naet METOUKY MPOBEACHUS U3MEPEHUS SIEKTPUUECKUX U HEIJIEKTPUUECKUX BEJINYHH,
OIIK-5.2 YMmeet BBIOTHATH SKCIIEPUMEHTATIBHbBIE UCCIIEJOBAHUS 110 33/1aHHON METO/IMKE, 00pabaThIBaTh Pe3yIbTaThl SKCIIEPUMEHTOB;

OIIK-5.3 BnayeeT HaBbIKaMH MTPOBEACHUS SKCIIEPHUMEHTALHBIX HCCIICIOBAaHUI U aHATN3a TTOTyIeHHONH HH(POpPMAITUH.
J1st ouHOrO OTHENCHUS

Imanwl hopmuposanus é npouecce 0c60eHUA OUCUUNTTUHDL
Hnouxamopwul
Ilpaxkmuueckue 3ans- . Haumenoeanue ouenounozo
oocmudicenus . | Jlabopamopuwie | Kypcoeoit npoexm
Jexkyuu mus, 1a60pamopubslil cpeocmea
KoMnemeHnyuu 3anamus (paboma)
RPAKMUKyM
JlabopaTopHas padota
Tema 1,Tema 2, paTopHai p
Tema 1, Tema 3, Tema Tema 1, Tema 3, Pacuerno-rpadudeckas pabora
OIlK-3.1 Tema 3, Tema 4, He npenycmoTpeHbt
4 Tema 5 Tema 4, Tema 5 3auer
Tema 5
DK3aMeH
JlabopaTopHas padora
Tema 1,Tema 2, paTopHasi p
Tema 1, Tema 3, Tema Tema 1, Tema 3, PacuetHo-rpaduueckas pabora
OIlK-3.2 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-3.3 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-5.1 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-5.2 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-5.3 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 . | Jlabopamopuwie | Kypcoeoit npoexm
Jexyuu mus, 1a60pamopHblil cpeocmea
KomnemeHyuu 3aHAMUA (paooma)
RPAKMUKYM
Jlaboparophnas pabora
Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, KonTtponrsuas pabota
OIIK-3.1 Tema 4, Tema 5 Tema 5 Tema 1, Tema 5 He npenycmoTpeHst 3auer
DK3aMeH
Jlaboparophnas pabora
Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, KonTtponrsuas pabora
OIIK-3.2 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-3.3 Tena 4, Tema 5 Tema 5 Tema 1, Tema 5 He npeaycmotpensl 3auer
DK3aMeH
JlabopaTopHas pabota
OITK-5.1 Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, Tema 1, Tema 5 KonTtposnbsHas pabora

Tema 4, Tema 5

Tema 5

He npenycmoTpeHsl

3aueT
DK3amMeH




Tema 1, Tema 3,

Jlaboparopnas pabota

Tema 1, Tema 3, Tema 4, KontponbHas pabora
OIIK-5.2 Tema 4, Tema 5 Tema 5 Tema 1, Tema 5 He npenycmotpenst 3auer
DK3aMeH
JlabopaTopHuas pabota
OITK-5.3 Tema 1, Tema 3, Tema 1, Tema 3, Tema 4,

Tema 4, Tema 5

Tema 5

Tema 1, Tema 5

He npenycmorpenst

Kontponsnas pabora
3auer
DK3amMeH
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JI1s1 o4HOTrO OTACICHUS
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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
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JlaGopaTopHnas pabota 1 20 30 1 18 30
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
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87-100

OrinyHo (3a-
YTEHO)

OLeHKa «OTJIMYHO» BBICTABIISIETCS] CTYIIEHTY, €CIIM TEOPETHUYECKOE COJEp-
JKaHHEe Kypca OCBOEHO TMOJIHOCTRIO, 0e3 Mpo0eoB; NCUYEPITBIBAIOIIE, ITOCe-
JIOBATEIIPHO, Y€TKO W JIOTHYECKH CTPOMHO W3JIaracT marepuai; cBOOOIHO
CIpaBisIeTCsl C 3aJadaMH, BONPOCAMHU W JPYTMMH BUIAMU MPUMEHEHUS
3HAHUI; UCIIONB3YET B OTBETE JOMOIHUTENbHBIN MaTepUall BCe MPEeLyCMOT-
pEHHBIC TIPOTPaMMON 3a/TaHUSI BHITIONHEHBI, KAYECTBO MX BBIITOJTHCHHSI OIIe-
HEHO YMCJIOM 0alIoB, OJIM3KUM K MaKCHMaJIbHOMY; aHATU3UPYET MOIydeH-
HBIE PE3YNbTaThl; MPOSBISET CaMOCTOSITENLHOCTh IPHU  BBIIOJIHEHUU
3alaHUuN

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpOILIO» BHICTABIAETCS CTYAEHTY, €CJIM TEOPETHUYECKOE COIep-
KaHUEe Kypca OCBOCHO ITOJIHOCTBIO, HEOOXOAWMBIE MPAKTHUECKHE KOMIIE-
TEHIIMA B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi
00ydeHus yueOHbIe 3a1aHMsI BBIIOIHEHBI, KAYECTBO UX BBIIIOJIHEHUS J10CTa-
TOYHO BbICOKO€. CTyIEeHT TBEPO 3HACT MaTepuall, TPaMOTHO M II0 CYIIECT-
BY M3JIaraeT €ro, He JOIYyCKas CYLIECTBEHHBIX HETOYHOCTEM B OTBETE Ha
BOIPOC.

60 - 73

VY nosnerso-
pUTENBHO (3a-
YTEHO)

OneHKa «ylOBICTBOPHTEIILHO» BBICTABISCTCS CTYACHTY, €CIIH TEOpEeTHYe-
CKO€ COJEpKaHHe Kypca OCBOCHO YAaCTHYHO, HO MPOOENBl He HOCAT CyIle-
CTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoi 3a-
JTaHWH BBINOJHEHO, HO B HHUX MMEIOTCS OIIMOKM, NpPH OTBETEe Ha
MOCTABJICHHBIH BOIPOC CTYAEHT JOMYCKaeT HETOYHOCTH, HEJOCTaTOYHO
MpaBUWIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHYECKOW TO-
CJICOBATEIbHOCTH B M3JIOKEHUH IPOrPaMMHOT0 MaTepraa.

OneHKa «3a4TE€HO» BBICTABIISCTCS CTy-
JACHTY, €CJIM OTBETBI Ha BOIIPOCHI IO TE-
MaM JUCHMIINIMHBI ITOCJIICA0OBATCIIBHEI, J1O-
TUYCCKU H3JI0KCHBI, JOMYCKArTCA
HE3HAYUTECIIbHBIC HEAOYETEI B OTBETE CTY-
JICHTa, TaKUEC KaK OTCYTCTBHE CaMOCTOsA-
TCJIIBHOI'O BbIBOAA, PCYCBLIC OIIMOKH U mnp

Huxe 60

Heynosnetso-
PUTEIHHO
(1e 3auTeHoO)

OueHKa «HEYJOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYICHTY, €CIH OH HE
3HAeT 3HAYUTENILHON YaCcTH MMPOrPaMMHOI0 MaTepuaa, JOMYyCKaeT CyIecT-
BCHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYAHCHUSIMH BBITIOIHSICT
NpaKkTHYeCKUe pPaboThl, HEOOXOAMMBIC MPAKTHYCCKHUE KOMIICTCHIIMH He
copmMupoBaHbl, GOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOrPaMMO 00y4eHHUS
y4eOHBIX 3a/laHU HE BBIOJIHEHO, KAYeCTBO UX BBIMOJHEHHS OLICHEHO YHC-
JI0M 0aJI0B, OJM3KHUM K MUHHUMAJILHOMY

OueHKka «HE 3a4YTEHO» BBICTABISACTCA
CTYIEHTY, €CIH CTY/IeHT HE 3HaeT OCHOB-
HBIX TIOHSATUH TEMbI TUCIUILIMHBI, HE OT-
BEYaeT Ha JIOTIOJHHUTEIBHBIE H HABOIAIIIE
BONIPOCHI TIPEIOIaBATEIS.




KpaTtkas xapakTepucTKa OlEHOYHBIX CPECTB

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 NUCHMIUIMHBI; TpUoOpe-00Thl, BOIPOCHI K
TEHHE HABBIKOB MPAKTHYECKOTO MPUMEHEHUSI |KOJJIOKBUYMY
3HAHUW Y4EOHOW MUCIUIUIMHBI (JIUCIUILINH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPENICTB U
(unn) oOopyI0BaHUS
2. |KoutponbHas |CpencTBo MpOBEPKH YMEHHM MPUMEHSTH Mo-|KOMIUIeKT KOH-
pabora JyYEHHBIE 3HAHUS IS PEIICHUS 3a7a4 OIpe-|TPOIbHBIX 3aJlaHul
JICJICHHOT'O THUIIA 110 TEME WU pa3Jieny. 10 BapHaHTaM
3. |Pacuerno- CpencTBo NpoBepKU YMEHHI NpUMEHATh No-|Kommuiekr  3apa-
rpadudeckas  |TydeHHBIC 3HAHUS IO 3apaHee ONPECICHHON [HUM IS BBITIOIHE-
pabora METOJUKE ISl PEeIICHUsl 3a/1ady WU 3aJaHUuM |HUS pacyeTHo-

10 MOAYJIIO UJIN JUCHUILIMHC B IICJIOM.

rpadgudeckoit  pa-
0O0TBI




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

(Dakyﬂbmem ynpasjeHusa u asmomamusayuu

Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

VY4eOnpM 1aHOM 10 HampasieHuio moarotoBku 13.03.02 «3nexTposnepre-
THUKA U AJICKTPOTEXHUKA» I 00y4aIOmUXCsl MPeyCMOTPEHO MPOBEJACHUE J1abopa-
TOPHBIX 3aHATUHN MO0 TUCIHUIUINHE «IJICKTPUICCKUE MAITUHBDY.

JlabGopaTopHbIe 3aHATHS MO IUCIUILIMHE MPOBOASITCS B CIIEIUATLHO 000py-
JIOBAaHHBIX JIA0OPATOPHSIX C TPUMEHEHUEM HEOOXOIUMBIX CPEICTB O0yUeHHS: J1a0o-
patopHOro 000pya0BaHUs, 00pa3LOB AJIA UCCIEIOBAHUIN, METOAMUECKUX TTOCOOUIA.
[lenp mpoBeaeHUs TaOOPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHHUE TEOPETHUECKUX
MIOJIO’KEHUH JICKITMOHHOTO MaTepuaia, a Tak)Ke BhIpaOOTKa CTyCHTaMHU OTpe/IeIICH-
HBIX YMEHUI ¥ HABBIKOB CAMOCTOSITEIILHOTO SKCTICPUMEHTUPOBAHUSI.

JlabopaTopnasi paGora Nel. «OmnpeneneHue napaMeTpoB U OCHOBHBIX XapaKTEPUCTUK OJI-
Ho(azHOTrO TpaHchopmaropa» (Kypc 2, cemectp 4 — ouHOE OTAENeHHe, Kypc 3, cemecTp 5
— 3a04YHOE OTJICJICHHUE)

1. VcrpoiicTBO 1 puHITMT paboThl TpaHchopmaTopa.

2. ®opmyIIbl IPUBEIACHHS IEPEMEHHBIX U TapaMeTpoB Tpanchopmaropa.

3. OcHOBHBIE KOMIUIEKCHBIE YPaBHEHUS TpaHc(hopMaTopa.

4. [TapameTpsl, ornpeaensieMble 1Mo JaHHbIM onbITOB XX 1 K3.

5. Omnpezenenre HaMPsHKEHHS] KOPOTKOTO 3aMbIKaHUS TpaHC(hOopMaTopa, U3MEPSIEMOro B
npoueHTax. OT 4ero 3aBUCUT U AJI YETO UCHOJb3yEeTCs 3TOT HapaMeTp?

6. Ilouemy npu U3MEHEHUHU HArpy3KH TpaHcpopMaTopa €ro BTOPUUHOE HANPSKEHUE HE
OCTaeTCs MOCTOSHHBIM?

7. BuemHss xapakTepucTuka Tpancopmaropa, ee BUJ U HapaMeTpbl, KOTOPbHIMH OHa
oTnpenensieTcs.

8. KIIJI tpancdopmaropa. OT yero 3aBUCUT?

9. IloTrepn akTUBHOW MOIIHOCTH, BO3HHKAIoNMe B TpaHchopmarope. [IpuauHbl BO3-
HUKHOBEHUS.

JlabopaTtopnasi paGora Ne2. «MccremoBanue Tpex¢azHOTO ACHUHXPOHHOTO [BUTATENS C

Gba3HbIM poTOpoM» (Kypc 2, cemecTp 4 — OYHOE OT/C/ICHHE)

1. YcoBust 06pa3oBaHus BpALIAIOIIErocs MarHUTHOTO TOJIS.

2. IlpuHIMND 1eCTBUS AaCHHXPOHHOTO JIBUTATEII.

3. DHepreTuueckas guarpamma JBUTaTeNs, €€ N300pakeHue.

4. C xako# 1eNbIo B IIeNb pOTOpa MPH IMyCKe JABUTraTeNs ¢ (ha3HbIM POTOPOM BKIIIOYAET-
csl IyCKOBOM peocTart?

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

6. '-00pa3nas cxema 3amenieHus aBuraresns. @U3NYecKuil CMBICI BCEX €€ MapaMeTpOB.

7. CnocoObl N3MEHEHUs HallpaBJICHUsI BPALLEHUs! POTOpa ABUTATEIIS.



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

JI51 C KOPOTKO3aMKHYTBIM pOTOpOM» (Kypc 2, ceMecTp 4 — OYHOE OT/IETICHUE)

1. IlpuHmn aeiicTBHSI aCHHXPOHHOTO IBUTATETIS.

2. YCTpOWCTBO aCHHXPOHHOT'O IBUTATEIS.

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 JBUTaTene?

6. Paboune xapakTepuUCTUKH ACUHXPOHHOTO JBUTATENS.

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

8. Ileperpy3ouHas ciocoOHOCTh ACUHXPOHHOTO JiBUraress. Ee 3aBUCMMOCTB 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 TOUKM MEXAHUUYECKON XapaKTEPUCTUKHA ACUHXPOHHOTO JIBUTATEIIs.

12. ®opmyna Knocca. Jlist uero npumensiercs?

JlaGopatopnasi padora Ned. VccnenoBanue TpexpazHOro CHHXpOHHOI'O reHepaTopa» (Kypc
3, ceMecTp 5 — OYHOE OT/CIICHHE)

1. YeTpoilcTBO M IpUHIMT ACUCTBHS CHHXPOHHOTO T€HEPATOpA.

2. Ilo BHenIHe#l XapaKTEpUCTUKE CUHXPOHHOI'O I€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 reHepaTopa OIl-
pEAEIUTh 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?

JlabopaTopHnas padora Ne5. «VccnenoBanue nBuraressi HOCTOSIHHOTO TOKa HE3aBUCUMOTO
BO30YXIeHUD» (Kypc 3, ceMecTp 5 — 04HOe OT/AeNeHHe, Kype 3, cemecTp 6 — 3a04HOe OT-
JIeJICHUE)

1. YerpolicTBo ABUTATENs IOCTOSSHHOTO TOKa He3aBucuMoro Bo3oyxaenus (AI1T HB).
2. IMpunumn aevicteus JIIT.
3. CniocoOrbI perynupoBanust yacToTsl Bpamienus B JIIT 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. ’KeCcTKOCTh MEXaHNYECKOU XapaKTEPUCTUKH JIBUTATEII.
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/IeHHUSI Ha )KECTKOCTh MEXaHUYECKOM XapaKTEpUCTUKH?
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 1a60paTtopHbix pador

[Tpu moaroToBKe K J1ab0OpaTopHOM pabOTe MO JAUCIMIUINHE «DJICKTPUYCCKHE
MaImdHb B 4,5 ceMecTpax CTYJIEHT OYHOTO OTJEJISHHUS JTOJDKEH BBITIOJHUTH ClIe-
JTYIOIINE BUABI padoT:

= = = =
= = = =
S~ S ~ S~ S~
© 9 O 9 O O 9
Buabl pador " - . < N i
C X < C ~— X -
= < = <
= pS = pS
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 pe3yabTaTOB HUCCIEIOBAHUS,
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. [ocie 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:

= = = =
F~| &~ &~ &~
Buabi pador © ,_: < ,_: © :; < :;
sl gLl ce) fe
= |= |2 |=
CamocTosiTenbHast popaboTKa TeopeTHye- 4 5 3 5
CKOTO MaTepHuaiia K 1abopaTtopHoil pabore
O3HakoOMIIEHHE C yCTaHOBKOH, MpUOOpOM,
METOJMKON BBITIONHEHUsT JabopaTopHoit | 4 6 3 6
paboTHI
BrimotHeHIE HEOOXOIUMOTO AKCIIEPUMEH- 4 6 4 5
Ta
O6paboTka pe3yabTaTOB MCCIEIOBAHUS, 4 6 4 5
MOCTPOCHUE TpadUKOB
AHanu3 pe3yiabTaTOB MCCIIECIOBAHUS U BbI- 4 6 4 6
BOJI 110 paboTe
UTOro: | 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.



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

(Dakyﬂbmem ynpasjeHusa u asmomamusayuu

Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hamnpapnenune noaroroBku: 13.03.02 «3aeKkTpoIHEPreTUKA M JICKTPOTCXHUKA»
(k00 u HaumeHoBaHUe)

[Tpoduns/mporpamma «DISKTPOCHAOKECHUEY
(Haumenosanue)

PacuetrHo-rpajguueckasi padora
JJIS OYHOI'0 OTAEJICHUSA

IO AUCHUIIIINHE ((9J'I€KTDI/I‘I€CKI/I€ MallluHbI»

Kypc 2, cemectp 4:

PacuerHo-rpaguueckast padora Nel. « Tpancdopmaropsn».
3ananue. [loTpedburenu 3aeKTPUUYECKON IHEPTUU MUTAIOTCS OT TpexdazHoro
JBYXOOMOTOYHOTO MOHUXAIOLIEro TpaHc(hopmaTopa, ¢ HOMHUHAIBHOW MOITHOCTHIO
Stom TPY HOMUHAIBHBIX NEPBUYHOM Uy oy ¥ BTOPUUHOM Uy ;0\ TUHEHHBIX HANPSI-
KEHUSIX ¢ HOMHUHAIbHOU yactoTol f = 50 I'm.

TexHuueckue NaHHbIE TpaHCPOPMATOPA: MOTEPU MOIIHOCTH MPH 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 BHHMaHHME NAcCHOPTHBIE JaHHBIE TpaHcPopMaTopa, MPUBENICH-
HbIE JUIsl COOTBETCTBYIOLIETO BapraHTa 3aaHus B Ta0u. 1, onpenenuts Kodpduiu-
eHT Tpancopmaruu K, k03hPUIMEHT MOJIE3HOTO ACHCTBUS My, NPU HOMHUHAIb-
HON Harpyske u cos @,= 0,8, TOKM B NEPBUYHOU [ ,,y U BO BTOPUUHOHU I; ou
00MOTKaxX, (asubie nepBuuHOe Uy U BTOpUUHOE Uyg HANPSHKEHHS MPH XOJIOCTOM
X0Ji€, COIPOTUBIICHUSI KOPOTKOIO 3aMmbiKaHusl R, u X, aktuBHble Ry U R, u peak-
TUBHbIE X; U X, CONPOTHUBICHUS] OOMOTOK, BTOpUYHOE HampspkeHue U, mpu Toke
Harpysku I, = 1,41, ,,, 1 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».

3ananue. Tpexdas3Hblii aCHHXPOHHBIN AIEKTPOJBUTATEND C KOPOTKO3AMKHYTBIM PO-
TOPOM MMEET HOMHMHAJIbHBIC JAHHbIC, YKA3aHHBIEC JUI Ka)KJI0T0 BapUaHTa 3aJaHusl B
Tabsm. 1.

HomuHanbHble naHHBIE: TUHEMHOE HaNpshkeHue nutaromen cetu Uy, Yac-
ToTa muTaromiero Toka f; = 50 ', MomHOCTh Ha Bay Ppy oy, CAHXPOHHASI CKOPOCTH

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

Ilnycx

€HT MOIIHOCTH COS (1,0v, OTHOLICHHE K| = Ha4aJIbHOTO ITyCKOBOI'O TOKa

1HOM
A4nycx

[1 pycxc K HOMUHAIBHOMY TOKY [1 410y, OTHOMIEHHUE Apycye = HAa4YaJIBLHOI'O IIyCKOBO-

HOM

ro MOMeHTa My K HOMUHAILHOMY MOMEHTY Ha Bally My, OTHOIIEHHUE Ap,y =

M
% MaKCHUMaJIbHOTO MOMEHTa K HOMUHAJILHOMY MOMEHTY MIPUBE/ICHBI B Ta0J. 2.
HOM

Onpenenutp NOTPeOIIEMYIO U3 CETU aKTUBHYIO MOIIHOCTH Pjy0y, PEAKTHB-
HYIO MOIIHOCTb (Qq,y U TMOJHYK MOIIHOCTb S7y0y ; HOMUHAIBHBIA M, , HAYAJIb-
HBIN TTyCKOBOW My« 1 MAKCUMAIBHBIA Mp,,, MOMEHTBI;, HOMHUHATBHBIN [1 40, U Ha-
YaJIbHBIA MYCKOBOU [1ycx TOKH; YAaCTOTY TOKA B POTOPE fr,oy NPH HOMHHAIIBHON
HArpy3Ke U B MOMEHT IYCKa fypycx; YMCIO TAp MOJIOCOB 0OMOTKHM crtatopa By ;
CUHXPOHHYIO YIVIOBYIO YAaCTOTY BpPAIllEHHUS] MATHUTHOTO TOJSI W1, @ TAKKE YIIIOBYIO
YaCTOTY BpAILEHUS POTOPA Wyuom- LIOCTPOUTH MEXAHUYECKYIO XapPAKTEPHUCTHKY
M (w) aCHHXPOHHOTO JIBUTATEIIS.



Tabn.2

g = . 5 = AR
E g g % : O\oé ?‘i E ig S 1
= - S AN 5
= <
1 [4AMHIB0S2 | 37 | 2940 | 91 | 087 | 71 | 120 | 16 | 7 |24 | 0,08
2 | BAH200L2 | 75 | 2025 | 928 | 0,88 | 140 | 245 | 21 | 6 |26 | 0,15
3 | SAMH280S2 | 132 | 2965 | 94,7 | 0,92 | 231 | 425 | 16 | 6,2 | 2,2 | 0,85
4 | 5AMH315M2 | 250 | 2975 | 955 | 092 | 433 | 802 | 17 | 75 |25 | 1,78
5 | 5AH200M4 | 45 | 1465 | 925 | 086 | 86 | 293 | 22 | 6 |22 | 0,28
6 | 5AMH250M4 | 110 | 1485 | 948 | 0,85 | 207 | 707 | 24 |66 |23 | 12
7 | 5AMH315S4 | 200 | 1485 | 954 | 0,86 | 370 | 1285 | 18 | 6 |22 | 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 | AMH250M6 | 75 | 985 | 93,3 | 0,83 | 147 | 727 | L7 | 65|23 | 13
11| 5AMH315S6 | 132 | 990 | 94,2 | 0,85 | 251 | 1273 | 1,9 | 6,7 | 26 | 4,54
12 | 4AMH180M8 | 185 | 730 | 885 | 08 | 40 | 242 | 16 |55 |20 03
13 | 5AMH250M8 | 55 | 740 | 91,2 [ 0,77 | 119 | 709 | 1,4 | 52|20 | L4
14 | 5AMH315S8 | 110 | 740 | 94,1 | 0,82 | 217 | 1419 | 1,7 |57 | 25 | 512
15 | 4AMH180M2 | 45 | 2940 | 91,5 | 0,89 | 84 | 146 | 1,6 | 7,0 | 24 | 0,09
16 | 5AMH250S2 | 90 | 2960 | 93,4 | 0,92 | 159 | 290 | 1,6 | 6,5 | 2,6 | 047
17 | 5AMH280M2 | 160 | 2965 | 95 | 0,92 | 279 | 515 | 1,6 | 6,2 | 2,2 | 1,02
18 | 4AMH180S4 | 30 | 1470 | 90 | 0,83 | 61 | 195 | 1,8 | 6 | 22| 018
19| 5AH200L4 | 55 | 1470 | 93 | 0,84 | 107 | 361 | 2,6 | 6,5 | 26 | 0,34
20 | 5AMH280S4 | 132 | 1485 | 953 | 0,85 | 248 | 848 | 2 |63 | 2 | 2,19




Kypc 3, cemectp 5:

PacuerHo-rpaduueckasi padbora Ne 3 «CHHXpOHHbIE IBUTaTEJIH»
CunxpoHHbIi dnekTpoaBurarens tuna CAH uMeer cienyromnmue HOMUHAIb-
HbIe JaHHbIe (Ta0:1.3) A KaKJA0r0 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 Q oy Y MOTHYIO MOIIHOCTD S0, NPU HOMUHAIBHOU Harpyske. [loctpo-
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 Onpeoesitom no nocieonell yuppe 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




[Tponomxenue Tabi. 3

BapI/IaHTLI KOHTPOJIbHOI'O 3a1aHUA

@]
2 5 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. «/[BUraTesim moCTOSTHHOIO TOKA».

DNEeKTPOABUTaTENb MOCTOSHHOTO TOKA C MapaJuIeIbHBIM BO30YXKICHHUEM UMe-
€T CJeAyIolue HOMUHAIbHBIC JaHHbIe (Tabi. 4) My KaKJIO0ro BapHaHTa 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 MOJyYSHHBIX OaJIOB 3a perieHue 2/2 pacueTHO-rpadyuuecKux pa-
0OT.




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

Hamnpasnenue noaroroBku: 13.03.02 «3neKTposHEepreTUKA U JICKTPOTEXHUKAY
(K00 u HaumeHnosawnue)

[Tpoduns/mporpamma «JIEKTPOCHAOKEHUE
(Haumenosanue)

KoMmuiekT 3agaHui 1Jisi KOHTPOJIbHOM Pad0ThI
JJIS1 3204HOI0 OT/AEJICHUSA
10 IMCIUIIINHE «TeopeTUYeCKne OCHOBBI AIEKTPOTEXHUKUY

KonTpoabnas padora Nel

Kypc 3, cemecTp 5

Homep BapuaHTa 3ajaHusi COOTBETCTBYET ABYM MOCIEAHUM IMppam HOMepa
3a4eTHON KHUXKKH cTyJeHTa. KoHTponbHas paboTa COCTOMT U3 JIBYX 3aJa4 U JIBYX
TEOPETUYECKHUX BOIIPOCOB.

3ananue 1.

[ToTpeOuTenu >MeKTPUYECKON PHEPTUU MUTAIOTCS OT Tpex(da3zHoro ABYXO0O-
MOTOYHOTO MOHMKAIOIIET0 TpaHCPOpMaTopa, ¢ HOMUHAIBHON MOIIHOCTBIO  Syoym
IIpU HOMUHAJbHBIX nepBuyHom Uy ,,,, ¥ BropuuHom U, ,,, JHMHEWHBIX HaIps-
KEHHUSIX ¢ HOMHUHAIbHOU yactoTor f =50 I'm.

TexHuueckue JaHHbIE TpaHCPOpPMATOPA: MOTEPU MOIIHOCTHU MPHU XOJIO-
CTOM Xo0j€ Py, moTepu MOIIHOCTU MPU KOPOTKOM 3aMBIKAHUM P, HanpspKeHHeE KO-
pPOTKOTO 3ambIKaHus U, % mpu Tokax B oOMoTkax Iy,,, U I3 ,,,, PABHBIX HOMH-
HanbHBIM. C1I0CO0 coelMHEHUs 0OMOTOK TpaHC(hopMaTopa — «3BE3/1a».
[IpuHuMas Bo BHUMaHUE MAcHOPTHBIE JaHHBIE TpaHChopMaTopa, pUBe-
JICHHBIE ISl COOTBETCTBYIOIIETO BapHaHTa 3ajaHusi B Taba. 1, ompeaenuts Ko3¢-
bunmenT tpanchopmaiuu K, Ko3PGUIIMEHT MOJIE3HOTO ACHCTBUS 1,0y PYU HOMU-
HaJIbHOM Harpy3ke u cos @,= 0,8, Toku B nepBu4Hout Iy ,,, ¥ BO BTOPUYHOHN I, .,
00MOTKaX, (asubie nepsuaHoe Uy v BTOpu4HOE Uy HAPSIKEHUS NPU XOJIOCTOM
X0/J1€, CONPOTUBIICHUS] KOPOTKOTO 3aMblkanusi R, u X,, aktuBueie 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,
gyacToTa nmutaroIiero Toka f; = 50 ', MomtHOCTh Ha Baty Py, CHHXPOHHAS CKO-
POCThb BpAILIEHUS] MATHUTHOTO TOJISI My, CKOJNBXEHUE POTOpa Syion, 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 W TMOJHYK MOIIHOCTD S7p0y ; HOMUHAIBHBIN 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 BpAILEHUS POTOPA Wyyom- 1IOCTPOUTH MEXAHUMYECKYH) XapaKTEPUCTUKY
M (w) aCHHXPOHHOTO JIBUTaTEIS.

Taom. 2
g = = E = 3 3 3
s = m s é? § < . Iz E 3 N
E - = g || s | T |Z 2 f
o1 o £ z . S 0 g 3 g £l x| B
= E = o2 s < | 8 | < g = | 22| S
E = :: = = ~ =
1 | 4AMH180S2 37 2940 91 | 0,87 | 71 120 | 1,6 7 |24 0,08
2 5AH200L2 75 2925 | 928 | 0,88 | 140 | 245 | 2,1 6 | 260,15




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
3ananue 3.
OTBeTUTH NUCHEMEHHO Ha TCOPCTHUICCKUC BOIIPOCHI 11O BapWaHTaM.
1. 3aKoH >JIEKTPOMArHUTHOW MHIYKIIUH.
2. Marepuasbl, IpUMeHsIEMbIE B 3JIEKTPOMAITMHOCTPOESHHH.
3. Tumbl, kaccupukays ¥ KOHCTPYKIHS TPAaHC(HOpMATOPOB.
4. Tlpuniun aevictBus Tpanchopmaropa.
5. YpaBHeHUs HANPSHKEHWH, MATHUTOIBMDKYIIIMX CHJT M TOKOB TpaHCcopMaTopa.
6. IlpuBenenue BTopryHOM OOMOTKM TpaHcopmaropa K MepBUYHOMN, CXeMa 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.
Onpenenenne XapaKTepUCTUK XOJIOCTOr0 Xo/1a TpaHchopMaropa.
Onpenenenne XapaKTepUCTUK KOPOTKOTO 3aMbIKaHUsI TpaHc(opmaropa.
N3meneHne BTOpUYHOTO HAMPsDKEHUS TIPU Harpy3ke Tpancdopmaropa.
[ToTepy MOIITHOCTH ¥ KO(DQUIEHT MOIE3HOTO JICUCTBHS TpaHCchopMaTopa.
PeakTrBHAst MOITTHOCTB B TpaHC(hopMaTope.

['pymnimibl coemrenmii 0OMOTOK Tpex(azHbIX TpaHCHOPMATOPOB.
[NapannensHas paboTta TpaHcopmMaTopoB.

Hecummetpuunas Harpy3ka TpaHCOpMaTOpoB.

PerymupoBanue HanpspkeHUs TpaHC(HOPMATOPOB.

TpexoOMoTOUHbIE TpaHC(HOPMATOPHI.

ABTOTpaHCHOpMATOpPBHL.



20. Bujipl 27eKTpOMEXaHMIECKUX ITPeo0pa3oBaTeliei SHEPT UL

21. YcTpoiicTBO aCHHXPOHHOT'O IBUTATETIS.

22. OOMOTKY MaIlIiH EPEMEHHOTO TOKA.

23. TonsTre 00 AIEKTPUIESCKOM TpajIyce.

24. Ycrousl CO3IaHUSI BPAIAIOIIErocs MArHUTHOTO TIOJISI.

25. DNEeKTPOBIKYIIAS CHJIa B 0OMOTKE MAITMH MIEPEMEHHOTO TOKA.

26. MarauToBIKyIIas Cryla 0OMOTOK MaIlIiH TIEPEMEHHOTO TOKA.

27. IlpuHiun nefcTBUS aCHHXPOHHOTO JIBUTATE]IS.

28. YpaBHEHUsI HANPsHKEHUH, MATHUTOIBWDKYIIINX 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 aCMHXPOHHOTO JIBUTATEIs, €T0 MOTepH M Kod(duim-
€HT II0JIC3HOI'O JICHUCTBHUS.

33. PeakTrBHAs MOIITHOCTh B ACHHXPOHHOM JIBUTATEJIE.

34. DneKTpOMarHUTHBI MOMEHT M MEXaHM4eCKas XapaKTepPHCTHKA aCHHXPOHHOTO
TIBUTATEIIS.

35. Paboune xapakTeprCTUKN aCHHXPOHHOTO JIBUTATEIIS.

36. PerynupoBaHue CKOpOCTH BpAILICHUS] ACHHXPOHHOTO JIBUTATEIIS.

37. Tlyck acMHXpOHHBIX JBUTATENEH C (PasHBIM 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.

Howmep BapuanTa 3a1aHusi COOTBETCTBYET ABYM IOCJICTHUM MU paM HOMepa
3a4eTHON KHWXKKH cTyZieHTa. KOHTposbHAs paboTa COCTOUT M3 JABYX 3aJ1a4 M JIBYX
TEOPETUYECKHUX BOIIPOCOB.

3ananmue 1.
CunXpoHHBIN 3ekTpoaBurarenb tuna C/AH umeeT crieayronme HOMHHAIb-
HbIe JaHHbIe (Ta0j. 1) /U KakJI0ro BapyuaHTa 3aJIaHus: JIMHEHHOE HaIPsSHKEHHUE TTH-

taromieit cetu Uy, gactoty f = 50 ', MOIIHOCTL HA Balny Poyoy, KITJI Muom , kKO-

Iy CK

3P PUIMEHT MOIHOCTU COSPy0y, KPATHOCTH IIyCKOBOTO TOKA M, =

, OTHOIIICHUEC

HOM

mycK

IIyCKOBOT'O MOMCHTA K HOMHHAJIBHOMY M OTHOIICHHUC MaKCHUMAJIBHOI'O

myck 2

HOM



MOMEHTa K HOMUHAJIBHOMY M _=—"- OnpeaeauTb HOMHHAJIbHYIO YIJIOBYIO
M

HOM

4acTOTYy BpAIIEHHS POTOPA (2, MAKCUMAIbHBIN My U TyCKOBOU Miyx MOMEHTBHI,
MYCKOBOM TOK |y, AKTUBHYIO Plyoy, PEAKTUBHYIO Qpon U TMOJHYIO MOIITHOCTD Syoy
Py HOMUHAJILHOW Harpyske. [locTpouts yrioByto xapakrepuctuky M(0) anexTpo-
JIBUTATENs, OTMETUB HA HEM TOYKY U1l HOMUHAIBHOW HATPY3KH My, a TAKKE Me-

XaHHYECKYIO XapaKTePUCTHKY AJIEKTpoaBuratesst o(M).

Yucno nonrocos snekmpoogueamens onpedeisiom no nocieonell yugppe cmam-
0apmno20 0003HAYEHUsL MUNA INEeKMPOO8ULAM eIl

Tabm. 1
BapI/IaHTLI KOHTPOJILHOT'O 3a/IaHUs
2 = 1 2 3 | 4 | 5 6 7 | 8 9 | 10
% °§ Tun ssekTpoaBUraTess
H S
2 (313|513 /3|2l |2|3]|z3
se | T8 8| 388 ¢
= T T T T T
-~ |8| 8| 8|EB|§|3|3|3]| 3|3
Usion,KB 6 6 6 6 6 6 6 6
Pouow, KBT | 630 | 800 | 1000 | 1250 | 1600 | 800 | 1000 | 1250 | 1600 | 2000
Nhow o | 938 | 944 | 946 | 951 | 957 | 848 | 954 | 948 | 956 | 96
COS Qo | 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
Mo 08 | 08 | 08 | 085 | 095 | 075 | 095 | 0,85 | 1,1 1,3
My 2 2,1 2,1 2,1 2,1 2 2 2 2 2




[Tponomxenue tadmn. 1

BapI/IaHTLI KOHTPOJIbHOI'O 3a1aHUA

]
2 = 11 | 12 13 | 14 | 15 | 16 [ 17 | 18 | 19 | 20
CE % Tun anekTpoaBUraresist
of | 2 | @ | @ | @ | @ | o | © | o | © | o
2 = g — © » © () D D » <
SIS N~ (es) Lo N~ <t o) o™ <t 2]
2 & & b b r r < < L6 L6 5
s o - D D D - - - D -
z 2 o s an an an an s s an s
s 3 = = = = = = = =6 = =
= @) @) @) @) @) O @) @) @) @)
UsiowsKB 6 6 6 6 6 6 6 6 6 6
Pawow» KBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
Nhow o5 | 958 | 964 | 96,7 | 966 | 969 | 952 | 958 | 957 | 959 | 964
COS Qo | 0,9 0,9 0,9 0,9 09 | 09 09 | 09 | 09 0,9
m; 53 | 59 6,5 5,7 67 | 64 63 | 48 5,5 5,8
m 1,3 1,1 1,3 | 075 | 08 | 095 | 13 | 095 1 1,1
ITyCK
My, 2 2 2 2 2 2 2 2 2 2
3apanue 2.

DNEeKTPOABUTaTeb MOCTOSIHHOIO TOKA € MapajuIeIbHBIM BO30YXACHUEM UMeE-
€T CJCAyIoIne HOMHHAIBHBIE NaHHbIE (TaOs. 2) s KakKIOro BapHaHTa 3aJIaHus:
MOCTOSIHHOE nuTatouiee HampsbkeHue Uy, MOJE3HYI0 MOIIHOCTh Ha By Poyuoy,
KIIZ 7, , 94aCTOTy BpameHHs Ny, COMPOTUBIICHUE LIETHU SKOPs R;, conpoTuBieHne

00MOTKH BO30OYkaeHHs R.

OnpenenuTs CONMPOTUBJIEHUE MMyCKOBOIO peoctaTta Rm mcxons u3 ycioBus,
YTO HAa4YaJbHBIN ITyCKOBOM TOK JBHUTraTElsl PaBEH JBYKPaTHOMY HOMHUHAJIIBHOMY 3Ha-
YEHUIO TOKa, oTpediiseMoMy u3 cetu: Inyck = 2IHom.

Tabmi. 2

Texunueckme BapI/IaHTBI KOHTPOJBHOT'O 3adaHUA
e rarens | 1| 2 3 4 5 6 7 8 9 | 10
UnowB 110 | 220 | 110 | 220 | 220 | 220 | 110 | 220 | 220 | 110
Ponows KBT 42 | 42 | 6 6 | 75 | 13 | 56 | 56 | 8 | 11
Mhos | % 745| 73 | 78 | 79 | 83 | 87 | 76 | 775 | 80 | 84
Mo, 0O/MHH 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
Ry, OM 12,6 | 53,1 | 21,9 | 82 | 531 | 82 | 17,1 | 49,4 | 49,4 | 13,4




[Tponomkenne Tadm. 2

TexanyecKme BapI/IaHTBI KOHTPOJILHOI'O 3aIaHUs
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
Nuom 94 805 | 81 | 825|835 | 8 |865| 87 | 88 | 87,5 | 87
Moy 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
3ananme 3.

OTBETUTH NUCHMEHHO Ha TCOPCTHUICCKUC BOIIPOCHI 110 BapHaHTaM.
KoHcTpyKIMs CHHXpOHHBIX MAIlIVH.

CucteMbl BO30YKICHUS] CHHXPOHHBIX MAIIIVH.

[pyHIMD AEHCTBUS] CHHXPOHHBIX T€HEPATOPOB.

Xo050CTOM X0 CHHXPOHHBIX T€HEPATOPOB.

Peakiust sskopsi CHHXPOHHBIX T€HEPATOPOB.

BekropHast iuarpaMma HESIBHOTIOFOCHOTO CHHXPOHHOT'O TeHepaTopa.

. XapaKTepUCTUKH XOJIOCTOTO X0J[a K KOPOTKOTO 3aMbIKaHUsI CHHXPOHHBIX TeHepa-
Topos, OK3.

8. BHemHHe XapaKTePUCTHKNA CHHXPOHHBIX TEHEPATOPOB.

9. PerynmmupoBodHBIE XapaKTEPUCTUKN CHHXPOHHBIX TEHEPATOPOB.

10. Motepu u KII/I cMHXpOHHBIX MaIITHH.

11. BkiroueHre CHHXPOHHBIX T€HEPaTOpOB Ha MapaUIENIbHYIO paboTy.

12. PerynupoBaHKe aKTHBHOW MOIIIHOCTH CUHXPOHHBIX T€HEPATOPOB.

13. YrioBble XapaKTEpUCTUKA CHHXPOHHBIX T€HEPATOPOB.

14. VYcnoBus CTaTUUECKONM YCTOMYUBOCTH MapaIEbHON Pa0OThl CAHXPOHHOTO TeHe-
paropa.

15. U-o06pa3Hble XapaKTEpUCTUKH CUHXPOHHBIX T€HEPATOPOB.

16. TTpuHmIMIT ISHCTBUS] CHHXPOHHBIX JBUTATEIICH.

17. Tlyck CMHXpOHHBIX JIBUTATENICH.

18. U-o00pa3Hble XapaKTepUCTUKN CHHXPOHHBIX JBUTaTENICH.

19. PaGoume XapakTepUCTUKU CHHXPOHHBIX JIBUTaTEIICH.

20. CuHXpOHHBIN KOMITCHCATOP.

21. TTpuHInn aefCTBUS MaIIFH ITOCTOSTHHOTO TOKA.

22. KOHCTPYKIWSI MaIlIMH MOCTOSTHHOTO TOKA.

23. OOMOTKH SIKOPSI MAILIH ITOCTOSIHHOTO TOKA.

24. D]1C v SneKTpOMarHUTHBI MOMEHT MAIIMH TIOCTOSTHHOTO TOKA.

25. Peaxtyst IKOpst MAIIMH TOCTOSTHHOTO TOKA.

26. YcTpaHeHue BpeIHOTO BIMSHUS PEAKIMHU SIKOPSI B MAIIIMHE MTOCTOSIHHOTO TOKA.
27. KommyTaiiysi B MalllmHax MOCTOSTHHOTO TOKA U CIIOCOOBI €€ YTy UIlICHHSI.
28. Knaccuguxkaiysi 1 OCHOBHBIE YPaBHEHHS T€HEPATOPOB MOCTOSIHHOTO TOKA.
29. Knaccuguxaiiysi 1 OCHOBHBIE YPaBHEHUS IBUTATENIeN MTOCTOSTHHOTO TOKA.
30. XapaKkTepuCTHKH IBUTATENEH TTOCTOSIHHOTO TOKA.

Nooa,srwbdE




31. CriocoObI 1 yCIoBus IyCKa IBUTaTeNeil MOCTOSHHOTO TOKA.

32. CriocoObI M3MEHEHHS HAIIPABIICHHS! BPAILICHUSI IBUTaTesIe TOCTOSTHHOTO TOKA.
33. CriocoObI peryampoBaHusi CKOPOCTH BPAILICHHS IBUTATENEH TIOCTOSIHHOTO TOKA.
34. CriocoObI TOPMOKECHUS JBUTATENICH MTOCTOSHHOTO TOKA.

35. Iotepu 1 KITJ[ MariyH NOCTOSIHHOTO TOKA.

Ne BapuaHTa 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10
35 | 34 | 33 | 32 | 31 | 30 | 29 | 28 | 27 | 26
Nepapmanta | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
25 | 24 | 23 | 22 | 21 | 35 | 34 | 33 | 32 | 31

Ne ponpoca

Ne ponpoca

Maxkcumanvnotii 6a11 3a KOHMPOIALHYIO PAOOMY 6 5 cemecmpe COCmaens-
em 30, munumanovnotii 6ann — 20 ona 3aounozo omoenenus. Uz nux:
— 3a0anue 1 — max 10 éannoe; min —7 éannos;
— 3a0anue 2 — max 10 éannoe; min — 7 6annoe;
— 3a0anue 3 — max 10 éannoe; min — 6 6annoe.
Ilpu noemoprom nepenucvi6anuu KOHMPOJIbHOU 6 UMO206blU PEUMUHZ
uoem cpeoHull 6ai1 no 6cem NONLIMKAM.

Makcumanvuolii 6ann 3a KOHMPOALHYI0 pabomy 6 6 cemecmpe cocmaesn-
em 30, munumanovnwtii 6ann — 18 ona 3aounozo omoenenus. U3 nux:
— 3a0anue 1 — max 10 éannoe; min — 6 éannos;
— 3a0anue 2 — max 10 éannoe; min — 6 d6annoe;
— 3a0anue 3 — max 10 éannoe; min — 6 dannoe.

Ilpu noemopnom nepenucviganuu KOHMPOJIbHOU 6 UMO208blU PEUMUHZ
uoem cpeOHuil 6an1 o 6cem NONBIMKAM.



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

Dakynbmem ynpasieHus u A8MoMamu3ayuu
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hamnpasnenune noaroroBku: 13.03.02 «3neKTpoIHEPreTHKA M DJICKTPOTEXHUKA)
(k00 u Haumenosanue)

[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 HanpspkeHud Tpancdopmaropa. YpasaeHnus MJIC 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/] rpancdopmaropa.

10. PerynupoBanue HanpspkeHUs: TpaHchopmaTopa.

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

12. TpexoOMoTOUHBIE TpaHCPOPMATOPHI. ABTOTpAaHCHOPMATOPHI.

13. YcrpoiicTBO cTaTtopa MalifH NEPEMEHHOTO TOKa U OCHOBHBIE TIOHATHS 00 00-
MoTKax craropa. DJJC o6MoTkH cTaTopa.

14. Tpexdaznbie ABYXCIONHHBIE 0OMOTKH cTaTopa. OHOCTONHBIE 0OMOTKH CTaTOpAa.
N3onsamus oOMOTKH cTaTopa.

15. MJIC cocpenotouennoit oomotku. MJIC pacnpenenennoi oomorku. MJIC
Tpex(azHoil 0OMOTKHU cTaTopa.

16. KpyroBoe, 3unTudeckoe U MmyabCUPYIONIEe MATHUTHBIE TTOJIS.

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

18. Pexumbl pabOThI ACHHXPOHHOM MAaIlIMHBI.

19. MarauTHas 11enb ACHHXPOHHOMN MaITHHEI.

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. DJEeKTPOMAarHUTHBI MOMEHT U MEXaHUYECKHE XapaKTePUCTUKA aCUHXPOHHOTO
JIBUTATEIS.

24. MexaHu4ecKkue XapakKTepUCTUKHA aCUHHXPOHHOTO ABUTaTeNs IPYU U3MEHEHUAX 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 JIBUTATEIH C YIyYIIEHHBIMH ITYCKOBBIMH XapaK-
TEPUCTUKAMHU.

29. PeryimpoBaHue 9acTOThI BPAIEHHsI ACHHXPOHHBIX JIBUTATEIEH.

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



MuHuncTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit @enepannu
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynbmem ynpasieHus u agmMomMamu3ayuu
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hamnpasnenune noarorosku: 13.03.02 «3neKkTpoIHEpreTUKA U DJICKTPOTEXHUKA)
(k00 u HaumeHoBaHUE)

[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 MAIIIMHBIY

1. IlpuHIMI neicTBUA CHHXPOHHOTO JBUTATENS U TeHEPaTopa.

2. YCTpONCTBO CHHXPOHHOW MalllvHbl. Bo30yKAeHUE CHHXPOHHBIX MAaIlliH.

3. MarauTtHas 11lenb 1 MarHUTHOE T0JIe CHHXPOHHOW MalTuHBI.

4. Peakuus KOpsi CHHXPOHHOI'O T€HepaTopa. Y paBHEHMsI HANIPSKEHUH CUHXPOHHOIO

reHeparopa.

5. XapakTepUCTHKU CUHXPOHHOT'O T€HepaTopa.

6. ITorepu u KIIJIl cHHXpOHHBIX MAIIIHH.

7. BritoueHne reHepaTopoB Ha MapajieIbHy 0 padoTy.

8. Harpy3ka reneparopa, BKIIOUCHHOTO Ha TTapaJlICIbHYIO padoTy.

9. VrioBble XapaKTepUCTUKH CHHXPOHHOTO I'eHepaTopa.

10. U-oOpa3Hble XapaKTEepUCTUKU CHHXPOHHOT'O T€HepaTopa.

11. Ilyck u npuHIUI AEUCTBUSI CHHXPOHHOTO JBUTaTEIs.

12. U-o06pa3Hbie 1 paboune XapaKTepUCTUKHA CHHXPOHHOTO JIBUTATEIIS.

13. CuHXpPOHHBIN KOMIIEHCATOP.

14. IlpuHuMn aeicTBUS TeHepaTopa U ABUTaTess HOCTOSTHHOTO TOKA.

15. YcrpoilcTBO MaliuHbI MOCTOSTHHOTO TOKA.

16. DaexTpoaBMKYyIIas CUjla U AIEKTPOMArHUTHBIA MOMEHT MAIIUHBI TIOCTOSTHHOTO

TOKa.

17. MarauTtHas 1IeTb U PEaKIHs SKOPSI MAITHHBI TIOCTOSTHHOTO TOKA.

18. CnocoObl BO30Y KIeHHSI MAIIMH MOCTOSIHHOTO TOKA.

19. TTotepu u KI1J] MammHpl MOCTOSTHHOTO TOKA.

20. OcHOBHBIE ypaBHEHUS T€HEPATOPa IOCTOSTHHOTO TOKA.

21. OcHOBHbIE XapaKTEPUCTUKHU I'eHepaTopa MOCTOSTHHOTO TOKa ¢ HE3aBUCHUMbIM

BO30YKICHUEM.

22. OCHOBHBIEC ypaBHEHUS IBUTATENSI IOCTOSTHHOTO TOKA.

23. OCHOBHBIE XapaKTEPUCTUKU JBHUTATEISI TIOCTOSIHHOTO TOKA C HE3aBHCHMBIM BO3-

Oy>KJIEHUEM.

Makcumansustit 6ann 3a Ixk3amen cocmaegsiem 40, MmuHumanbHovlil 6a11 —
24 0na 0un020 U 3a04H020 OomoeneHuil.



