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Hepeueub Komnemeuuuﬁ u uHOuKamopoe 00CMUIICCHUA Komnemenum? C yKasanuem smanoes c[)opmupommuﬂ 6 npoyecce 0C60€HuA ouc-

UUNTUHDL
Kommerenmus:

OIIK-3 CriocobeH ncnoiabp30BaTh METO/IbI aHAJIN3a M MOJICTTMPOBAHUS SJICKTPUIECKUX LIETICH U IIEKTPUYECKUX MAIIUH.
WHanukaTopel JOCTHKEHHSI KOMIIETEHIMH:

OIIK-3.1 3HaeT OCHOBHBIC IOHATHS U 3aKOHBI TEOPUH IEKTPUUECKUX LIEMEH U NEKTPUYESCKUX MAIIHH; METObl aHAJIH3a U MOJCITUPOBAHHS
INEKTPUYECKUX LIETIEN U DJICKTPUUECKUX MAILUH,

OIIK-3.2 YMeeT COCTaBIIATh YPaBHEHUS ISl AJIEKTPHUECKUX HETNel U 3JEKTPUIECKUX MAIIWH U IPHUMEHSTh pa3IMyHbIe METOJIbI MOJICINPOBa-
HUS;

OI1K-3.3 Bameer MeToaMu pacdera MepexoHbIX U YCTAHOBUBIIIMXCS MPOIECCOB B AJICKTPUICCKUX LETISAX U AICKTPHUUCCKUX MAIIUHAX.
Kommerenus:

OIIK-5 CriocobeH mpoBOIUTH U3MEPEHHUS AIIEKTPUIECKUX M HEAIEKTPUUESCKUX BETMYMH IPUMEHHUTEIBHO K 00BEKTaM Mpo(hecCHOHAbHON J1es-
TEJbHOCTH.

WHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU:
OIIK-5.1 3HaeT METOUKY ITPOBEACHUS U3MEPEHUS JIEKTPUUECKUX U HERJICKTPUUECKUX BEJIMUUH,
OIIK-5.2 YMeeT BBIOTHATH SKCIIEPUMEHTATIBHBIE UCCIIE0BAHUS 110 33/IaHHON METO/INKE, 00pabaThIBaTh Pe3yNIbTaThl SKCIIEPHMEHTOB;
OIIK-5.3 Bnaeer HaBbIKaMH ITPOBEIECHUS 3KCIIEPUMEHTAIBHBIX UCCIIE0BAaHUI U aHATN3a MOTy4eHHON HH(pOpMaIuu.

JIJ1s1 O4HOTO, OYHO-3a0YHOI'0 OT/ICJICHUI

Imanovt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHBL
Huouxamoput 0o-

Ilpakmuueckue 3ans- . Haumenoeanue oyenounozo

CMudCceHUn KoM- . | /labopamopuwvie | Kypcoeoii npoekm

Jexyuu mus, 1a00pamopHwlil cpeocmea
nemenyuu 3auamus (paboma)
HPAKMUKYM
Tema 1,Tema 2, JlaGoparopHas pabora

Tema 1, Tema 3, Tema Tema 1, Tema 3, PacuerHo-rpaduueckas pabora

OIlK-3.1 Tewma 3, Tema 4, He npenycmotpenst

4, Tema 5 Tema 4, Tema 5 3auer
Tema 5
OKx3ameH
Tema 1,Tema 2, JlaGoparopnas pabota

Tema 1, Tema 3, Tema Tema 1, Tema 3, PacuerHo-rpaduueckas pabora

OIlK-3.2 Tewma 3, Tema 4, He npenycmotpenst

4, Tema 5 Tema 4, Tema 5 3auer
Tema 5
OKx3ameH
OITK-3.3 E el\l\;;; ,"l;el\&e;i, Tema 1, Tema 3, Tema Tewma 1, Tema 3, H p Ha6OPaTO£ Hai pa60Ta6

. e Te;vlae5 , 4.Tema Tema 4, Tema 5 € MpeyCMOTPEHBI aCUEeTHO rpgaf:fcxaﬂ pabora




OK3aMeH

Tema 1,Tema 2,

Tema 1, Tema 3, Tema

Tema 1, Tema 3,

JlaGopaTtopHas pabota

i Pacuerno-rpadudeckas pabora
OIIK-5.1 Tema 3, Tema 4, 4.Tema 5 Tema 4, Tema 5 He npenycmotpenst auer
Tema 5
Dx3ameH
Tema 1,Tema 2, JlaGopaTtopHas pabota
OIIK-5.2 Tema 3. Tena 4 Tema 1, Tema 3, Tema Tema 1, Tema 3, He npestycMoTperbi Pacuerno-rpaduueckas pabora
' ’ ' 4,Tema 5 Tema 4, Tema 5 3auer
Tema 5
OK3aMeH
Tema 1,Tema 2, JlaboparopHas pabora
OIIK-5.3 Tema 3. Tena 4 Tema 1, Tema 3, Tema Tema 1, Tema 3, He npestycMoTperbi Pacuerno-rpaduueckas pabora
' ’ ' 4,Tema 5 Tema 4, Tema 5 3auer
Tema 5
OK3aMeH

J1J1s1 3a04YHOTO OTACIICHUS

Huouxamopul 0o-

Omanwl popmuposanus 6 npoyecce 0c60eHUA OUCYUNTUHDBL

Ilpakmuueckue 3ansa-

Haumenoeanue OUECHOUYHO20

Tewma 4, Tema 5

Tema 5

He npenycmoTpeHbl

CHMUNCEHUA KOM- . Jlabopamopuwvie | Kypcoeoit npoexm
Jlexyuu mus, 1a00pamopHulil cpeocmea
nemeHyuu 3anamus (paboma)
RPAKMUKym
JlaboparopHas pabora
Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, KonTposbHas padora
OIIK-3.1 Tema 4, Tema 5 Tema 5 Tema 1, Tema 5 He npenycmotpenst auer
DK3aMeH
JlaboparopHas pabora
Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, Kontponbnas pabora
OIIK-3.2 Tema 4, Tema S Tema 5 Tema 1, Tema 5 He mpenycMoTpeHbl 3auer
DK3aMeH
JlabopaTtopHas pabota
Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, Kontponbnas pabora
OIIK-3.3 Tema 4, Tema S Tema 5 Tema 1, Tema 5 He mpenycmoTpeHbt 3auer
DK3aMeH
JlabGopaTtopHas pabota
OIK-5.1 Tema 1, Tema 3, Tema 1, Tema 3, Tema 4, Tema 1, Tema 5

KonTponbHas pabora
3auer




OK3aMeH

Tema 1, Tema 3,

Tema 1, Tema 3, Tema 4,

JlaGopaTtopHas pabota

OIIK-5.2 Tema 4, Tema 5 Tena 5 Tema 1, Tema 5 He mpenycmoTtpeHs Komtp Og;}{l:: pabora
OKk3aMeH

JlaGoparopHas pabora

OI1K-5.3 Tema l, Tema3, | Tema 1, Tema 3, Tema 4, KonTtponbHas paboTa

Tema 4, Tema 5

Tema 5

Tema 1, Tema 5

He nmpenycMoTpeHbI

3auer
OK3aMeH




Hepeueub OUECHOUHbBIX cpedcme no 0MCL(MI’UIMH8 <<9J1el<mpultec1<ue Mauwiurol))

I[JISI OYHOI'O OTACJICHUA
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JlaboparopHast pabota 3 24 39 2 18 30
Pacuerno-rpaduueckas pabora 2 16 21 2 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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JlaGopaTopHas pabota 1 20 30 1 18 30
KontponbHas pabora 1 20 30 1 18 30
3auer 1 20 40 0 0 0
DK3aMeH 0 0 0 1 24 40
Wroro: 60 100 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIIM TEOPETUUYECKOE COJNEep-
J)KaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOeNoB; HCUESPITBIBAOIIE, ITOCIIe-
JIOBATEIBHO, YETKO M JIOTHYECKH CTPOHHO HM3JIaraeT MaTepHall; CBOOOIHO
CIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU W OPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJIBSYCT B OTBECTC ILOHOJ'IHI/ITGJII)HI)II\/'I MaTepI/IaJ'I BCC HpCI[yCMOT-
PEHHBIE IPOrPaMMOU 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIIOJIHEHUS OLE-
HEHO YMCIIOM 0allioB, OJIM3KUM K MaKCHMaJIbHOMY; aHATU3UPYET TOTyUeH-
HBbIC pCSyJ'II)TaTI)I; HpO}IBH}IeT CaMOCTOATCIBbHOCTD HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
XKaHUEe Kypca OCBOCHO IOJIHOCTBIO, HEOOXOANWMBIE MPAKTHYECKHE KOMIIE-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MTPOTPaMMOi
o0y4eHus1 ydeOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepual, TPaMOTHO U IO Cylle-
CTBY M3JIaraeT ero, He JOIMyCKas CyIIECTBEHHBIX HETOYHOCTEHN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM TEOpPETHYE-
CKO€ CoJiep)KaHHE Kypca OCBOEHO YaCTHYHO, HO MPOOEbl He HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX MPOTPaMMOil 3a-
JMaHW BBIMIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, MpH OTBETe Ha
[TOCTABJICHHBIA BOIPOC CTYAEHT MAOMYCKAaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOW MO-
CJIEI0BATEIIbHOCTH B U3JI0KEHUH IPOTPAMMHOI0 MaTepralla.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBIL, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OIIMOKH U I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIH OH HE
3HAET 3HAYMUTENIFHOW YacTH MPOTPaMMHOT0 MaTepHuaja, AOIMYCKaeT CyIle-
CTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSIMH BBITIOJHSET
MPaKTUYeCKue pPadoThl, HEOOXOJWMBbIE TPAKTHUYECKHE KOMIICTEHIIMU He
chopMHPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX NPOTrPaMMON 00ydeHHsI
y4eOHBIX 3aJ]aHUH HE BBITIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OIEHEHO YHC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAJIEHOMY

OL[GHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIU CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JIaGopatopHass |10 BuA yueOHOU pabOTHI, 1enbio KoTopoi|Temsl 1abopaTtop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpe-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIHHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabopaTOpPHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
n3y4aemMoil yueOHON NUCLMIUIMHBI; MPpUoOpe-|00Thl, BOIPOCHI K
TE€HHWE HABBIKOB IMPAKTUYECKOTO MPUMEHEHUS |KOJUIOKBUYMY
3HAHUW y4eOHOU NUCHMIUIMHBI (JIUACHIMILIINAH )
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs
2. |Kontponmpnass  |CpencTBO MPOBEPKH YMEHUN MPUMEHATH 1M0-|KomriekT KoH-
pabora JyYEHHbIE 3HAHUSA U PEUICHUs 3a7a4 OIpe-|TPOIbHBIX 3aJJlaHUN
JIEJICHHOTO TUIIA 110 TEME WJIN Pa3eiy. 10 BapHaHTaM
3. |PacuertHno- CpencTBo NMpOBEPKM yMEHHUW NPUMEHATH NO-|KoMIuiekr  3anxa-
rpaguueckass  |Ty4eHHbIE 3HAHUS 110 3apaHee ONPEeICICHHON |HUM ISl BBINIOJIHE-
pabora METOJMKE JJIsl PELICHUs 3a/lad WINA 3aJJaHul |[HUS pacyeTHo-

10 MOAYJIIO WJIN JUCIHUIIJIMHE B IICJIOM.

rpaguueckoil  pa-
00ThI




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((rirain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOSUU
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmull

VYueOHbIM T1aHOM 110 HampaBieHHto noarotToBku 13.03.02 «3aekTposHepre-
THUKA M 3JICKTPOTEXHUKA» I 00YJaIOMUXCs MPEyCMOTPEHO MPOBEACHUE J1abopa-
TOPHBIX 3aHSATHUH MO JUCHUIUIMHE «IICKTPUISCKUE MAIIIUHBDY.

JlaGopaTopHbIC 3aHATHS 10 JTUCIUILIMHE MPOBOAATCS B CIICHUAILHO 000pYy-
JIOBAaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOIUMBIX CPEJCTB OOyUeHHUs: Ja00-
paTopHOTO 000pYyIO0BaHMUsS, 00PA3IOB I UCCIACAOBAHUMN, METOIUICCKAX TTOCOOHH.
[{ens mpoBeneHus 1a00paTOPHBIX PabOT - MPAKTUIECKOE OCBOCHHUE TEOPETUUECKHIX
MIOJIOKCHUH JICKIIMOHHOTO MaTepHalia, a TakKe BhIPaOOTKA CTYJAECHTAMHU OIpeIeIIeH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSTEIIEHOTO AKCIIEPUMEHTHPOBAHUS.

JlabopaTopHasa padora Nel. «OnpeneneHre napaMeTpoB U OCHOBHBIX XapaKTEPUCTHK OJI-
Ho(azHoro TpaHchopmaropa» (Kypc 2, cemectp 4 — o4HOE OTAeNeHue, Kypc 3, cemecTp S5
— 3a0YHOE€ OT/ICJICHUE)

1. YcrpoiicTBo 1 ipuHIMT paboThl TpaHchopmaTopa.

2. @opMyIibl MPUBEICHUS IEPEMEHHBIX U MTApaMETPOB TpaHCPOpMaTopa.

3. OcHOBHBIC KOMITJICKCHBIE YpaBHEHUS TpaHchopmaTopa.

4. [TapameTpsl, onpenensieMble 1Mo AaHHBIM onbITOB XX 1 K3.

5. Onpenenenue HANPSHKEHUST KOPOTKOTO 3aMbIKaHUs TpaHCHOpMaTopa, U3MEPSIEMOro B
npoieHTax. OT 4ero 3aBUCUT U ISl YETO UCIIOJIB3YETCS ATOT MapameTp?

6. [louemy npu U3MEHEHUU Harpy3Ku TpaHcPopMaTopa ero BTOPUYHOE HANIPSIKEHUE HE
OCTaeTCsl TOCTOSIHHBIM?

7. BHemHss XapakTepucTuka Tpanchopmaropa, ee BUJ U MMapaMeTpbl, KOTOPHIMU OHA
ornpezensercs.

8. KIIJI tpancdopmaropa. OT uero 3aBUCHUT?

9. IloTepu akTHMBHOW MOIITHOCTH, BO3HHKAOIIKe B TpaHcpopmatope. [IpuuuHbI BO3-
HUKHOBEHHUS.

JlabopaTopnasi padora Ne2. «lcciaenoBanue Tpex(da3HOTO ACHHXPOHHOTO JBHUTATENS C

(a3HbIM poTOpOoM» (KYpC 2, ceMecTp 4 — OYHOE OT/ICIICHHE)

1. YcnoBust 06pazoBaHus BpallaroOIErocss MarHUTHOTO TOJIS.

2. [IpuHIMNO 1elcTBUSL ACHHXPOHHOTO JIBUTaTEIs.

3. DHepreTuyeckas quarpaMma JBUraress, ee n300paxeHue.

4. C xako# 1enplo B IIeNb POTOpa MpH MycKe JABHraTels ¢ (pasHbIM POTOPOM BKITIOYALT-
sl MyCKOBOM peocTat?

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

6. '-o0pa3Has cxema 3aMenieHus apurarens. u3ndeckuil cMbIC BCEX €€ TapaMeTpOB.

7. CriocoObl MI3MEHEHUS HAaNPaBJICHHsI BPAIICHUsI POTOPA JIBUTATEISL.



Jla6opaTopHas padora Ne3. «lccnenoBanue acCHHXpOHHOTO Tpex(ha3HOro 3JIEKTPOIBUraTe-

JI51 C KOPOTKO3aMKHYTBIM pOTOPOM» (Kypc 2, ceMecTp 4 — 0UHOE OTJIEJICHHE)

1. IlpuHmn aeiicTBUSI aCHHXPOHHOTO JIBUTATEIISI.

2. YCTpONCTBO aCHHXPOHHOT'O IBUTATElIsI.

3. UTo Takoe CKONbKEHHNE, U KAKUM OHO OBIBA€T y aCHHXPOHHBIX JIBUTATENCH?

4. C kako¥ 1eNbI0 Yy aCUHXPOHHOTO JIBUTATENsi OOBIYHO JIENIAl0T BCE IIECTh BHIBOJOB
0o0OMOTKH cTaTopa?

5. Uto Takoe peBepc, U KaK ero OCyIIeCTBUTh B TpeX(pazHOM aCHHXPOHHOM JIBUTaTese?

6. Paboune xapakTepuCTUKHA aCHHXPOHHOTO JABUTATEIS.

7. Kak u3mMeHUTCS Bpallaoluii MOMEHT JIJIsl aCHHXPOHHOTO JIBUTATENs, €CJIM HalpsiKe-
HIIE Ha €r0 BBIBOJIAX OOMOTKH CTAaTOpPa YMEHBIINTh B /3 pa3?

8. Ileperpy3ouHas criocOOHOCTh ACHHXPOHHOTO JBUTaTeNsl. Ee 3aBUCUMOCTD OT Hampsi-
YKEHUS TUTaHUS IBUTaTENs.

9.IloueMy mipu HeOOTPY3KE ACHUHXPOHHBIM ABUTATENh PabOTaeT ¢ MajbiM 3HAYCHUEM
Ko3(puImeHTa MOITHOCTH ?

10. [ToTepu MOIIHOCTY B aCHHXPOHHOM J1BUTaTesne. [I[puunHbl MX BOSHUKHOBEHUSI.

11. XapakrepHble TOUKHM MEXaHUYECKON XapaKTEPUCTUKU ACUHXPOHHOIO IBUTATEIIs.

12. ®opmyna Knocca. g yero npumensiercs?

JlaGopaTtopHnas padota Ned. VccnenoBanue TpexpazHOro CHHXpOHHOTO reHepaTopay (Kypc
3, cemecTp 5 — 0YHOE OTJeNIeHHE)

1. YeTpoicTBO M IPUHIUIT JENCTBHSI CAHXPOHHOTO T€HEPATOpa.

2. Ilo BHenIHel XapaKTEpUCTUKE CUHXPOHHOI'O I€HEPATOPA MPOaHAIM3UPOBATH 3aBU-
cuMocTh HanpsbkeHust U1 Ha ero 3akuMax oT TOKa OOMOTKH cTaTtopa |1 mpu 3alaHHOM KO-
s durmeHTe MOITHOCTH MPUEMHHUKOB.

3. Ilo peryiupoBOYHBIM XapaKTEPUCTUKAM TPeX(Pa3HOr0 CHUHXPOHHOTO TIeHepaTopa
OTIPENIEIUTh 3aBUCUMOCTD |3 OT COSQ IPUEMHUKOB.

4. CpaBHEHHE XapaKTEPUCTUKU XX, IOJYYEHHON ONBITHBIM IIyTEM, C HOPMAJIbHOMN Xa-
PAKTEPUCTUKON CUHXPOHHOW MaIIUHBI.

5. Uto Takoe OK3 u Kak BIUSAET 3TOT MMapaMeTp Ha CBOMCTBA CHHXPOHHOTO reHeparopa’?

JlabopaTopHas padora Neb. «VccnenoBanue gBuraTensi NOCTOSHHOTO TOKA HE3aBUCHUMOTO
BO30Y)KIeHUs» (Kypc 3, ceMecTp 5 — 04HOe OTJeleHue, Kype 3, ceMecTp 6 — 3a0uHOe OT-
JIeJICHUE)

1. YcTpoiicTBo aBUraTess MOCTOSSHHOTO TOKa He3aBucumoro Bo3oyxaenus (AI1T HB).
2. ITpunuun peiicteus AIIT.
3. CnocoOsI perynupoBanus yactothl Bpamenus B {I1T HB.
4. ITouemy nipu yBenuuennu Harpy3ku JIIT HB ymenbuiaercs yactora BpauieHus?
5. BO3HUKHOBEHME 3JIEKTPOMAarHUTHOTO MOMEHTA JABUTATEIS.
6. CpaBHEHHE €CTECTBEHHOW M UCKYCCTBEHHOM XapaKTEPUCTHK, MOJTYYEHHbIE ONBITHBIM
MyTEM.
7. JKeCTKOCTh MEXaHUYECKOW XapaKTEPUCTUKHU JIBUTATENS.
8. Kak Bausier 106aBOYHOE CONMPOTUBIICHUE B LIETIH SIKOPS HA KECTKOCTh MEXaHHUUECKON
XapaKTepUCTUKU?
9. Kak BiusieT HalpsKEHUS SIKOPsI Ha AKECTKOCTh MEXaHUYECKON XapaKTEPUCTUKH?
10. Kak BnusieT TOK BO30Yy>KACHUS Ha )KECTKOCTh MEXaHUYECKOW XapaKTePUCTUKU?
Marepuainbl 1a00paToOpHbIX pabOT MPUBEICHBI B METOJUYECKOM YyKa3aHUU,
pa3zpaboranHoM Ha kadeape DTIOIL:
TymaeBa E.B. Dnexrpuueckue mammubl: yueOHoe nocodue/ E.B. Tymaena,
1O.C. Augponosa. — Hmxuekamck: HXTHU ®I'bOY BO «kKHUTVY», 2018. — 79 c.



Kpurtepun oneHku J1adopaTtopHbIX padoT

[Ipu moaroToBke k naboparopHoil paboTe MO JUCIUILIMHE «DIEKTPUYECKUE
MalMHbD B 4,5 ceMecTpax CTYIEHT OYHOI'O OTIEJIECHHUS JOJKEH BBIINOJIHUTH Clie-
JyIolKe BUIbl paldoT:

= = = =
= = = =
&« o~ S~ &« o~ S -~
© 9 O e v ©C
Buabl pador L < . < " -
C - X < C -~ X -
= © = ©
= > = >
CamocTosTenbHast mpopaboTKa TeopeTrnye- 1 9 1 3
CKOT0 MaTepuaa K 1abopaTtopHoil pabore
O3HakOMJICHHE C YCTaHOBKOMW, MPUOOPOM,
METOJIMKON BBINOJIHEHUs1 J1abopaTopHoit | 1 2 2 3
paboTHI
BelinonHenre HEOOXOAUMOTO 3KCIEPUMEH- 2 3 2 3
Ta

O6paboTka pe3ynbTaTOB HCCIICIOBaHMUS,
OCTpOEHUE TpadUKOB

AHanu3 pe3ynbTaToB UCCIICIOBAHUS U BbI-
BOJI 110 paboTe

2 3 2 3

HUTOI'O: | 8 13 9 15

Takum oOpa3om, kaxas jabopaTopHas paboTa OlEHHUBACTCS MUHUMYM B 8/9
0asoB, MmakcumyM B 13/15 Gaios. I1ociie BBIMONMHEHUS BCeX paObOT pacCUNTHIBACTCS
UTOTOBBIN OaJlT 10 JAHHOMY OLICHOYHOMY CPEJICTBY, KaK cpeiHee apudmeTruieckoe
0 BCEM JIa0OPATOPHBIM paboTam.

[Ipu moaroToBKe K J1a00OpaTOpHON paboTe MO AUCIHUILUIMHE «DIEKTPUUECKHUE
MaIuHb» B 5,6 ceMecTpax CTYACHT 3a0YHOTO OTACICHHS OJDKEH BBITIOJHUTH ClIe-
JTYIOIIYE BUBI pa0OT:

= = = =
= = = =
&~ S~ &® o~ S~
© Y| © 9| o Y v
Buabl pador e ~ 1O - © ~ ©
C - X < C = X <
— a — <
= > = >
CamocTosiTenbHas mpopaboTKa TeopeTuye- 4 6 3 6
CKOT0 Marepuasa K JilabopatopHoi pabore
O3HaKOMIIEHHE C YCTaHOBKOM, MpUOOpOM,
METOJMKON BBIMOJHEHUA JaboparopHoit | 4 6 3 6
paboThI
BrimonHeHne HE0OX0IUMOTO IKCTIEPUMEH- 4 6 4 6
Ta

OOpaboTka pe3yJNbTaTOB HCCIACAOBAHMUS,
MOCTpOEHUE TPadUKOB

AHanu3 pe3ybTaToB UCCICIOBAHUSI U BbI-
BOJI 10 paboTe

UTOro: | 20 30 18 30




Takum oOpa3om, Kaxnas JiabopaTopHasi paboTa OLIEHHBAETCS MHHHMYM B
20/18 6anoB, makcumym B 30/30 Gaios. Ilocie BeImonHEHUST BCeX pabOT paccyu-
TBHIBAETCSI UTOTOBBII 0aJUT M0 TAHHOMY OIICHOYHOMY CPEJICTBY, KaKk cpeaHee apud-
METHYECKOE TI0 BCEM JIA0OPATOPHBIM paboTaM.



MuHHCTEPCTBO HAYKU U BhICIIET0 oOpa3oBaHus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynvmem UHGOPMAYUOHHBIX MEXHONIOSULL
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmull

Hanpapnenue noaroroBku: 13.03.02 «DneKTpOIHEPreTUKA U JICKTPOTEXHUKA
(k00 u HaumeHnoBaHue)

[Tpodunb/mporpamMma «IEKTPOCHAOKEHHUE
(Haumenosanue)

PacuerHo-rpajduueckasi padora
JJISL OYHOI'0, 0YHO-3204YHOI0 OTACJICHUN

IO AU CHUIIJINHE ((SJIGKTDI/I‘-ICCKI/Ie MAalllMHBID)

Kypc 2, cemectp 4:

PacuerHo-rpaguueckas padora Nel. « Tpancdopmarops».
3ananue. IloTpedutenu 3M€KTPUUYECKON SHEPIUU MUTAKOTCSA OT TpeX(azHoro
JBYXOOMOTOYHOT'O MOHWKAIOLIETO TpaHc(hopMaTopa, ¢ HOMUHAIBHON MOIIHOCTBIO
Siom TPY HOMHUHAIBHBIX NEPBUYHOM Uj oy B BTOpUYHOM U, 4\ JTUHEWHBIX HAIpPS-
KEHHUSX ¢ HOMUHAIBHOM YactoToi f = 50 I'm.

Texnuueckue maHHble TpaHchoOpMaToOpa: MOTEPU MOIIHOCTU MPH XOJOCTOM
xone Py, moTepu MOIIHOCTU MPHU KOPOTKOM 3aMbIKaHUU P, HalpsiKEHHE KOPOTKOIO
3aMbIKaHUsS U,% TpU TOKaX B OOMOTKaX Ii you U I3 pom» PABHBIX HOMHUHAIBHBIM.
Crioco6 coeanHeHust 0OMOTOK TpaHC(OpMaTopa — «3BE3AA».

[IpunuMas BO BHMMaHHE TACHOPTHBHIE JaHHBIE TpaHcpopMaTopa, MPUBEICH-
HBIC ISl COOTBETCTBYIOIIETO BapuaHTa 3ajaHus B Ta0a. 1, onpenenuts koddduru-
eHT TpaHnchopmanuu K, Ko3hOUIIMEHT TOJIE3HOTO ACHUCTBUS T)yo, NPU HOMHUHAIb-
HOW Harpyske u cos @,= 0,8, TOKM B NEPBUYHOU [; 4o, U BO BTOPUYHOU I yom
o0MOTKaxX, (asubie nepBuuHOE Uy, U BTOpUUHOE Usg HANPSDKEHUS MPH XOJIOCTOM

XO0J€E, COIPOTUBIIEHUS KOPOTKOro 3ambikanusa R, u X,, aktuBHble R U R, u peak-
TUBHBIE X; U X, CONMPOTUBJICHUSI OOMOTOK, BTOPUYHOE HampspbkeHue U, mpu Toke
Harpysku I, = 1,41, ,,, ¥ cos ¢, = 0,85.



Taomn. 1

IJJH Tpanchopatop | Vot UﬂghOWOTOI‘;’HKB o | AR xBr | AP, xBr |
1 | TMH-630/35 063 | 35 04 | 65 | 1L6 27 | 15
2 | TMH-1000/35 1 35 63 | 65 | 18 36 | 14
3 | TMH-1600/35 16 35 11 | 65 | 26 51 | 1.1
4 | TMH-2500/35 25 35 63 | 65 | 235 51 | 11
5 | TMH-4000/35 4 35 11 | 75 | 335 67 | 10
6 | TMH-6300/35 6.3 35 63 | 75 | 465 92 | 09
7 | T/-10000/35 10 | 385 | 105 | 7.5 | 65 145 | 08
8 | TMH-10000/35 10 | 3675 | 63 | 7.5 | 65 145 | 08
9 | THC-10000/35 10 | 3675 | 105 | 80 | 60 125 | 06
10 | T/1-16000/35 6 | 385 | 63 | 80| 9 21 | 06
11 | TMH-2500/110 25 | 110 | 66 |105| 22 55 | 15
12 | TMH-6300/110 63 | 115 11 | 105 | 44 115 | 08
13 | T/IH-10000/110 10 115 | 66 |105| 60 4 | o7
14 | T/IH-16000/110 16 115 11 | 105 8 19 | 07
15 | TIDK-25000/110 | 25 115 | 275 | 105 | 120 30 | 07
16 | T/1-40000/110 20 121 | 63 |105| 160 50 | 0,65
17 | TP/IH-40000/110 | 40 115 | 105 |105| 172 36 | 0,65
18 | TAIL-125000/110 | 125 | 121 | 105 | 10,5 | 400 120 | 055
19 | T/I1-200000/110 | 200 | 121 | 138 | 105| 550 170 | 05
20 | T/II-200000/110 | 200 | 121 | 1575 | 105 | 550 170 | 05

PacuerHo-rpaguueckass padora Ne2. «ACHHXPOHHBbIEC [IBHUTaTEJIW».
3ananue. Tpexda3Hblii aCHHXPOHHBIN AJIEKTPOBUTATENH C KOPOTKO3AMKHYTHIM PO-
TOPOM MMEET HOMUHAJIbHBIC TAHHBIC, YKAa3aHHbIE JIJIs Ka)KOTO BapUaHTa 3aJlaHUs B
Tabmn. 1.

HomMunanbHbie JaHHBIE: JIMHEITHOE HANpspkeHue nutaromend cetu Uy gy, da-
cToTa muTaromero Toka f; = 50 I'm, MomHOCTs Ha Balmy Py, CHHXpPOHHAS CKO-
POCTh BpAILIEHHs] MAarHUTHOTO MOJIA M4, CKOJBXEHUE POTOpa Sy0y, KII N yyom> KO-
3G OUIMEHT MOIIHOCTH COS 140y, OTHOIICHHE K; = Dnyox

1HOM

TOK2 1y K HOMUHAIBHOMY TOKY [1y0y, OTHOLIEHUE Ay =

Ha4aJIbHOI'O ITYCKOBOI'O

Ml'lyCK

Ha4dYaJdbHOTO

HOM

IyCKOBOTO MOMEHTa My K HOMHHAILHOMY MOMEHTY Ha Bany M., OTHOIICHHE

_ Mmax
Amax -

MAaKCUMAJIbHOI'O MOMCHTAa K HOMHWHAJIbHOMY MOMCHTY IIPHBCACHLI B

HOM

Tabm. 2.

Onpenenuth MOTPEOIIEMYIO U3 CETH aKTUBHYIO MOIIMHOCTH Pj, .y, PEAKTUB-
HYIO MOIIHOCTb (J1,y U MOJHYIO MOIIHOCTB Sjy0y ; HOMUHATIBHBIA M, , HAUQIb-
HBIH MYCKOBOH My ¥ MAaKCHUMaIbHbIA My, MOMEHTBI, HOMHHATBHBIN [y, U
HAYAJIBHBINA MyCKOBOM Iy TOKU; YACTOTY TOKA B POTOPE foy0y NPH HOMHUHAIIBHOM
Harpy3Ke U B MOMEHT IYCKa fypycx; YMCIO TAp MOJIOCOB 0OMOTKHM cratopa By ;
CUHXPOHHYIO YIJIOBYIO YAaCTOTY BPAILEHHUs] MATHUTHOTO TOJS W4, & TAKXKE YIJIOBYIO
YaCTOTY BPAILCHUS POTOPA Wyyoy- LIOCTPOUTH MEXAHUYECKYIO XapaKTEPUCTUKY
M (w) acCHHXPOHHOTO JIBUTATEIIS.



Tabmn.2

5 & o = = Sz §| «
2 g % K 2| S 8| < § E% : 25 =
= & ~
1 |4AMHIS0S2 | 37 | 2940 | 91 | 087 | 71 | 120 | 16 | 7 | 24| 0,08
2 | 5AH200L2 | 75 | 2925 | 92,8 | 088 | 140 | 245 | 21 | 6 | 2,6 | 0,15
3 | SAMH280S2 | 132 | 2965 | 94,7 | 0,92 | 231 | 425 | 1,6 | 6.2 | 2,2 | 0,85
4 | GAMH315M2 | 250 | 2975 | 95,5 | 0,92 | 433 | 802 | 1,7 | 75|25 | 1,78
5 | 5AH200M4 | 45 | 1465 | 925 | 086 | 86 | 293 | 22 | 6 | 2,2 | 0,28
6 | SAMH250M4 | 110 | 1485 | 94,8 | 0,85 | 207 | 707 | 24 | 66 | 2.3 | 12
7 | 5AMH315S4 | 200 | 1485 | 954 | 0,86 | 370 |1285| 18 | 6 | 2.2 | 3,57
8 | AAMHI80M6 | 22 | 970 | 885 | 084 | 54 | 216 | 16 |55 | 20 | 0,24
9 | 5AH200M6 | 30 | 980 | 905 | 081 | 62 | 292 | 24 | 6 | 2,3 | 0,39
10 | 5AMH250M6 | 75 | 985 | 933 | 083 | 147 | 727 | 1,7 | 65 | 23 | 13
11| 5AMH31556 | 132 | 990 | 942 | 0,85 | 251 | 1273 | 1,9 | 6,7 | 2.6 | 4,54
12 | AAMH180M8 | 18,5 | 730 | 885 | 08 | 40 | 242 | 16 |55 | 20| 03
13 | 5AMH250M8 55 740 | 91,2 | 0,77 | 119 | 709 | 14 |52 20| 14
14 | 5AMH315S8 | 110 | 740 | 941 | 0,82 | 217 | 1419 | 1,7 | 57 | 25 | 512
15 | AAMH180M2 | 45 | 2940 | 915 | 0,89 | 84 | 146 | 16 | 7,0 | 24 | 0,09
16 | 5AMH250S2 | 90 | 2960 | 93,4 | 0,92 | 159 | 290 | 16 | 65 | 26 | 0,47
17 | 5AMH280M2 | 160 | 2965 | 95 | 0,92 | 279 | 515 | 16 | 6,2 | 22 | 1,02
18 | 4AMH180S4 | 30 | 1470 | 90 | 083 | 61 | 195 | 1,8 | 6 |22 ] 0,18
19| 5AH200L4 | 55 | 1470 | 93 | 084 | 107 | 361 | 26 | 65 | 26 | 0,34
20 | 5AMH280S4 | 132 | 1485 | 953 | 0,85 | 248 | 848 | 2 |63 | 2 | 2,19




Kypc 3, cemectp 5:

PacueTrHo-rpaduyeckasi padora Ne 3 «CMHXpPOHHbIE IBUTATETH
CunxponHbiii snekTpoasurarens tuna CJIH mMmeeT ciaemayromnue HOMHHATb-
HbIC JaHHBIC (Ta0J1.3) /Ul KaKI0TO BapuaHTa 3aJaHus: JIMHCWHOE HANPSOKCHUE TTH-

taromiet cetu U,ou, acToTy f = 50 'y, MomHOCTS Ha Bany Paou, KIII 77, , K03¢-
I

(ULMEHT MOLIHOCTH COSQuoym, KPATHOCTh ITYCKOBOTO TOKA M = —=, OTHOIIECHUE
HOM

MHyCK
IlyCKOBOI'O MOMEHTa K HOMHHAIIBHOMY M = , OTHOILIEHHE MaKCHUMAaJIbHOTO
MOMEHTa K HOMHHAJILHOMY M = —"
T M

HOM

OrnpenenuTs HOMUHAJIBHYIO YIJIOBYIO YacTOTY BpAIICHUS POTOpa (M2, MAKCH-
MaJIbHBIA Mmax U TyCKOBOU Mpycx MOMEHTBI, TyCKOBON TOK lyyck, AKTUBHYIO Py,
peakTUBHYIO Qyoy ¥ TTOTHYO MOITHOCTD Syoy ITPH HOMUHAJIBHOM Harpyske. ITocTpo-
UTh YIJIOBYIO XapakTepUCTUKY M(0) a51eKTpoaBUTaTesi, OTMETUB Ha HEM TOYKY JJIs
HOMUHAJIBHOW Harpy3ku Moy, a TaKKe MEXaHHYECKYIO XapaKTEPUCTHKY SJIEKTPO-
neurarens o(M).

Yucno nonocoe snekmpoosuzamelisi onpeoesisitom no nocjieoHel yugppe cmam-
0apmno20 0003HAYEHUsL MUNA IIeKMPOOBUSAMENL.

Tabm. 3

BapI/IaHTBI KOHTPOJIbHOI'O 3aJaHUs

2 1 [ 2 [ 3 ] 4 | 5 | 6 | 7 [ 8 | 9 [ 10
c% 0:) TI/IH BHGKTpO,I[BI/IFaTeHH
= <
© 3 S| 2| 3| 2| 3| o o o o o
HEIRIEIEIEIR IR IR AR
55 | E| E| B &E| & 7| 5| 5| 73| §
O O O O O © © O O O
Usnon, KB 6 6 6 6 6 6 6 6 6

Payow, kBT | 630 800 1000 | 1250 | 1600 | 800 1000 | 1250 | 1600 | 2000

Nuow o | 938 | 944 | 946 | 951 | 957 | 848 | 954 | 948 | 956 | 96

COS Prom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9

m; 54 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 | 095 | 0,85 1,1 1,3
m 2 2,1 2,1 2,1 2,1 2 2 2 2 2

Kp




[Tpogomxkenue Tadm. 3

BapraHTBI KOHTPOJIBHOTO 33JaHUs

0]
2 = 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
CE :%’ Tur 31eKTpOABUraTeIs
0o | 2| o | @ | @ | @ | o] ©| o | o | o
2 e <t — © (@) © o o » » <
g9 L n op o X 5 L0 e 5 ©
g & &b © © ~ N~ < < O O O
= H D D D 0 D D D D D
52 T T o T T . e T T o
S o = = = = =6 = = =6 =6 =
= (@) @) @) @) @) @) Q O O @)
Usow,KB 6 6 6 6 6 6 6 6 6 6

Poywow, kBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500

Nuom 04 958 | 964 | 96,7 | 96,6 | 96,9 | 952 | 958 | 957 | 959 | 964

COS Prom 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 9,5 5,8
m 1,3 1,1 1,3 0,75 0,8 0,95 1,3 0,95 1 1,1
IyCK
My, 2 2 2 2 2 2 2 2 2 2

PacueTrHo-rpadpuyeckasi padora Ne 4. «/IBUraresim moCTOSTHHOIO TOKA.

DJIEKTPOJIBUTATENh MTOCTOSTHHOTO TOKA C MapajuieIbHbIM BO30YKICHUEM UMe-
€T CIEeAYIoIe HOMHHAJbHBIC JaHHbIC (TaOk. 4) I KaKJIOro BaprhaHTa 3aJaHMUs:
MOCTOSIHHOE TuTaroiiee HanpspkeHue Uyoy, MOJNE3HYI0O MOUTHOCTH Ha Bally Payoy,
KIIA 7, , 94aCTOTY BpaIEHHs Nyoy, COMPOTUBIICHUE LIETIN SIKOPS Rj;, cOMpoTHBICHNE
0OMOTKH BO30OYkaeHUS R;.

OnpenenuTs COMPOTUBIICHUE MMYCKOBOTO peocTata R, MCXO/s U3 yCIIOBUS, YTO

HaYaJIbHBI TYCKOBOW TOK JBHWTATENs paBeH IBYKPATHOMY HOMHHAIBHOMY 3Hade-
HUIO TOKA, MOTpedsieMoMy U3 CeTH: lnyex = 2lyom

Tabn. 4
TexHnuecKie BapuaHTbI KOHTPOJIBHOTO 3a/1aHUS
e arens | L 2| 3 | 4|5 |6 | 7|8 ] 9|10
Usow,B 110 | 220 | 110 | 220 | 220 | 220 | 110 | 220 | 220 | 110
Prriow, KBT 42 | 42 | 6 | 6 | 75 | 13 | 56 | 56 | 8 | 11
Mo 745| 73 | 718 | 79 | 83 | 87 | 76 | 775 | 80 | 84

Niom, 0O/MUH 800 | 750 | 1000 | 1000 | 1500 | 2240 | 750 | 800 | 1000 | 1500

Rs, 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 | 219 | 82 | 531 | 82 | 17,1 | 494 | 494 | 13,4




[Iponomkenue tabdi. 4

TexHNIecKIe BapuaHThl KOHTPOJILHOTO 3aJIaHHS
O erarens | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Usow.B 110 | 220 | 110 | 220 | 110 | 220 | 110 | 220 | 220 | 220
Prrow, KBT 34 | 34 | 45 | 45 | 71 | 71| 95 | 95 | 12 | 185
Nuow 94 80,5 | 81 | 825|835 | 8 |865| 87 | 88 | 875 | 87
Niows 06/MITH 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
Re, OM 409 | 150 | 49,2 | 177 | 49,2 | 177 | 49,2 | 197 | 197 | 64

Kputepun onieHKH NPpaKTHYECKUX 3aHATHIA

MakcumanvHulit 6a11 3a pacuemuo-zpaguueckyro paoomy 0711 04HO20 OM-
0eJleHUs COCMasgisien:

3anamue _ Cemectp 4 _ Cemectp 5
Min, 6anxa | Max, 6aaa | Min, 6aan | Max, 6aaa
3amanue 1 8 10 - -
3amanue 2 8 11 - -
3amanue 3 - - 9 15
3aganue 4 - - 9 15
HUTOI'O:

WTOroBBIM PEUTUHT IO NPAKTHYECKUM 3aHATHAM MPOCTABIIETCA KAaK CPEIHEE
apumeTryeckoe OTyuYeHHBIX OaIoB 3a perieHue 2/2 pacdeTHO-TpaduIecKuX pa-
0OT.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparbHOTO TOCYAaPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Hampasnenue noaroroBku: 13.03.02 «D1eKTPOIHEPTEeTHKA U AIEKTPOTCXHUKA
(k00 u HaumenogaHue)

[Tpodwis/mporpamMma «IEKTPOCHAOKEHHUEY
(Haumernosanue)

KoMiuieKkT 3agaHui 1Jisi KOHTPOJIbHON padoThI
JJIS1 3204HOI'0 OTeJICHUS
o qucuuiuindae b1.0.24 DnexkTpruueckrue MalluHbl

KontpoabHas padora Nel

Kypc 3, cemectp 5

Homep BapuanTa 3amaHusi COOTBETCTBYET JABYM IMOCIEAHUM IHdpamM HOMeEpa
3a4eTHON KHIKKH cTyAeHTa. KoHTponbHas paboTa COCTOMT U3 JABYX 3a7a4d U JBYX
TEOPETUYECKUX BOIPOCOB.

3ananue 1.

[ToTpeOuTtenu 37I€KTPUYECKON PHEPTrUU MUTAKOTCS OT Tpex(a3zHOro AByX00-
MOTOYHOTO MOHMKAIOIIEr0 TpaHCPOpPMATOpa, ¢ HOMUHAIBHOM MOIIHOCTBIO  Syoy
IIpU HOMUHAJBHBIX niepsuyHom Uy ,,,, ¥ BropuuHom U, ,,, JIMHEWMHBIX HaIps-
KCHHUSAX ¢ HOMHUHAIbHOU yactoTor f =50 I'm.

TexHnuueckue NaHHble TpaHchopMaTopa: MOTEpU MOIIHOCTH MPHU XOJIO-
CTOM X0J1i¢ Py, moTepy MOIIHOCTH MPU KOPOTKOM 3aMbIKaHUU P., HaNpsOKeHHE KO-
pPOTKOTO 3aMbIKaHusl U, % TMpU TOKax B oOMOTKax [ ,,, U I3 0., PABHBIX HOMH-
HaJabHBIM. CI0c00 coeuHeHnsI 0OMOTOK TpaHchopMaTopa — «3BE3/1ax.
[IpuHrMas BO BHUMaHUE MacOPTHBIC TaHHBIE TpaHchopMaTopa, IpUBe-
JIEHHBIE ISl COOTBETCTBYIOIIETO BapHaHTa 3aJaHusl B TaOiu. 1, onpeaenutb Kodg-
¢bunmeHT tpanchopmaiuu K, ko3PHUIIMEHT MOJIE3HOTO ACHUCTBUS T1)yo, NPU HOMU-
HaJIbHOW Harpy3ke u cos @,= 0,8, Toku B nepBu4Hou [ ,,,,, Y BO BTOpU4YHOUN I, .,
00MOTKaX, (hasubie nepBudHoe Uy v BTOpUUHOE U,y HATIPSIKEHUS. NPU XOJIOCTOM
XO0J€, COMPOTUBIJICHUS KOPOTKOrO 3aMblkaHusi R, u X,, aktuBHble R; u R, u pe-
akTuBHBIE X; U X, CONPOTUBIEHUS 0OMOTOK, BTOpUYHOE Hampspkenue U, mpu

Toke Harpy3ku I, = 1,41,,,, 1 cos @, = 0,85.
Tabun. 1

HOM? Uno.w 06MOTOK, kB Uy, APK’ kBT APx’ kBT o,

Tpauchopmarop MBA BH oo o% %

TMH-630/35 0,63 35 0,4 6,5 11,6 2,7 1,5

TMH-1000/35 1 35 6,3 6,5 18 3,6 1,4

TMH-2500/35 2,5 35 6,3 6,5 23,5 51 11

1
2
3 | TMH-1600/35 1,6 35 11 6,5 26 51 11
4
5

TMH-4000/35 4 35 11 7,5 33,5 6,7 1,0




6 | TMH-6300/35 6,3 35 63 | 75 | 465 9,2 0,9
7 | TI-10000/35 10 38,5 10,5 75 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/1-16000/35 16 38,5 6,3 8,0 90 21 0,6

11 | TMH-2500/110 2,5 110 6,6 10,5 22 55 1,5

12 | TMH-6300/110 6,3 115 11 10,5 44 11,5 0,8

13 | TIH-10000/110 10 115 6,6 10,5 60 14 0,7

14 | TJH-16000/110 16 115 11 10,5 85 19 0,7

15 | TJJH>K-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/II1-125000/110 125 121 10,5 10,5 400 120 0,55

19 | T/I1-200000/110 | 200 121 138 | 105 | 550 170 05

20 | T/II1-200000/110 | 200 121 | 1575 | 105 | 550 170 05

3ananue 2.

Tpexda3Hplii aCHHXPOHHBIN 3JEKTPOIBUIaTEIh C KOPOTKO3aMKHYTBIM pPOTO-
pPOM MMEET HOMHUHAJIbHBIC JaHHBIC, YKa3aHHbIE I KaXXIOTO BapUaHTa 3a/aHus B
Tabn. 2. HomuHanbHbIe JaHHBIC: JUHEHHOE HANpSIKEHUE MUTAIOIMEH CeTH Ujpyoy,
gacToTa muTaroniero Toka f; = 50 I'm, MmomHOCTh Ha Bany Py, CAHXPOHHAS CKO-
POCTh BpaIllEHUs] MAarHUTHOTO TIOJSL Nq, CKOJBXEHUE poTopa Sy oy, KIII N oM, KO-

1 1myck

3G PULMEHT MOIIHOCTH COS 1,0y, OTHOLIEHUE K; = HAYaJIbHOTO ITyCKOBOI'O

1HOM

TOKa Ijpycx K HOMHUHAIBLHOMY TOKY 10y, OTHOIIEHUE Apye, =

M, MyCK

Ha4YaJIbHOI'O

HOM
IIyCKOBOTO MOMEHTa My, K HOMHHAIBHOMY MOMEHTY Ha Baly M,,,y, OTHOLICHHE

_ Mmax
)lnlax -

MAaKCHUMAJIbHOI'O MOMCHTAa K HOMHHAJIIbBHOMY MOMCHTY IIPHUBCACHLI B

HOM

TabmI. 2.

Onpenenuths NOTPEOIIEMYIO U3 CETH AKTUBHYIO MOIIHOCTH Pj, oy, PEAKTHUB-
HYI0 MOIIHOCTD (J10y ¥ HOJHYK MOIIHOCTD Siy0y ; HOMUHANBHBIA My, , HA4JIb-
HBIH TYCKOBOH My ¥ MaKCHUMabHbId My, MOMEHTBI, HOMHHATBHBIN [1,,y H
HAYAJIBHBIA IyCKOBOM Iy TOKHU; 4ACTOTY TOKA B POTOPE fo0y NPH HOMHUHAIIBHON
HArpy3Ke U B MOMEHT IYCKA fypycx; YMCIO TAP MOJIOCOB 0OMOTKHM cratopa By ;
CUHXPOHHYIO YTJIOBYIO YaCTOTY BPALLEHHUS MarHUTHOTO NOJI W4, @ TAKXKE YIJIOBYIO
YaCTOTy BpAILIECHUS POTOPA Wyyom- 1IOCTPOUTH MEXAHUYECKYIO XapPaKTEPUCTUKY
M (w) acCHHXpPOHHOTO JIBUTATES.

Tabm. 2
g% = [ E = § 3 §
= = 5 as)] i% X § < . N E 3 “%
= - <8 [N s T 2|
ol 8“ 2 = © S ©n S z > > > g
= ° = K 2 Sl 8| S| S| &) EIE S
gi = :§ :E :E i :E
1 | 4AMH180S2 37 2940 91 | 087 | 71 120 | 1,6 7 | 24| 0,08
2 5AH200L2 75 2925 | 92,8 1 0,88 | 140 | 245 | 21 6 | 260,15




3 | 5AMH280S2 | 132 | 2965 | 94,7 | 0,92 | 231 | 425 | 16 | 6,2 | 2,2 | 0,85
4 | SAMH315M2 | 250 | 2975 | 955|092 | 433 | 802 | 1,7 | 75|25 | 1,78
5 5AH200M4 45 | 1465 | 925 1086 | 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 | 0,86 | 370 | 1285 | 1,8 6 | 22| 357
8 | 4AMH180M6 | 22 970 | 885|084 | 54 | 216 | 16 | 55|20 0,24
9 5AH200M6 30 980 | 905|081 62 | 292 | 24 | 6 | 23|03
10 | 5AMH250M6 | 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 | 88,5 | 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 | 24| 0,09
16 | 5AMH250S2 90 2960 | 934 | 092 | 159 | 290 | 16 | 65| 2,6 | 0,47
17 | 5AMH280M2 | 160 | 2965 95 1092|279 | 515 | 16 |62 |22 1,02
18 | 4AMH18054 30 | 1470 | 90 | 083 | 61 | 195 | 18 | 6 |22 | 0,18
19 5AH200L4 55 1470 93 [ 084 | 107 | 361 | 26 | 65|26 | 0,34
20 | 5AMH280S4 | 132 | 1485 | 95,3 | 0,85 | 248 | 848 2 (63| 2 | 219
3aganmue 3.
OTBETUTDH MUCHMEHHO Ha TEOPETHYECKHE BOIPOCHI [0 BAPHAHTAM.
1. 3aKoH 3NEKTPOMArHUTHOW UHIYKIIHH.
2. Marepuabl, MPUMEHSEMBIC B AJICKTPOMAIITHHOCTPOSCHHH.
3. Tumpbl, knaccudukarys U KOHCTPYKIHS TpaHC(HOPMATOPOB.
4. TlpunHrmn gerctBus TpanchopMaropa.
5. YpaBHeHHs HANPSHKSHUH, MATHUTOIBMOKYIIIMX CHJI M TOKOB TpaHchopMaropa.
6. IlpuBeneHue BTOPUYHOM OOMOTKHM TpaHC(opMaTopa K MEePBUYHOMN, CXeMa 3aMellie-

HUS TIPUBEICHHOTO TpaHcdhopMaropa.

7.
8.
9.

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

Bexrophas quarpamma tpancgopmaropa.

Oco0eHHOCTH CXeM M KOHCTPYKIIMH TpeX(ha3HbIX TpaHC(HOPMATOPOB.
Onpenenenue XapakTepPUCTHUK XOJIOCTOT0 X0/1a TpaHchopMaTopa.
Ornpenenenre XapaKTEPUCTUK KOPOTKOTO 3aMBIKaHKS TpaHc(opmaTopa.
M3ameHeHne BTOPUIHOTO HAMPSDKEHWS TIPY Harpy3Ke TpaHcgopMaropa.
[Torepy MomHOCTH ¥ KOAPQPUIIMEHT MOJIE3HOTO JSUCTBUSI TpaHc(hopMaropa.
PeaxTrBHas MOIITHOCTH B TpaHCc(hopMaTope.

I'pyrnmbl coeuHeHnit 00MOTOK TpexdazHbIX TpaHC(HOPMaTOPOB.
[TapannensHas padota TpaHCPOPMATOPOB.

HecummeTpuunas Harpyska TpanchopMaTopoB.

PerynmupoBanue HanpsbKeHUs TPaHCPOPMATOPOB.

TpexoOMmoTouHbIE TpaHCHOPMATOPEI.

ABTOTpaHC(HOPMATOPHL.



20. Buspl a5eKTpoMEXaHMYECKHX TIpeoOpa3zoBaTesieil SHEPTUH.

21. YcTpoiicTBO aCHHXPOHHOTO JIBUTATEIS.

22. OGMOTKM MalI{H NEPEMEHHOTO TOKA.

23. TlonsTre 00 AMEKTPUIECKOM TPaTyce.

24. YcroBusl CO3/IaHus BPAILIAIOIIEr0Cs MArHUTHOTO TIOJISI.

25. DNEeKTpOBIDKYILAs CUjia B 0OMOTKE MAIlIMH IEPEMEHHOTO TOKA.

26. MarautoABMKyIIIast Crjla 0OOMOTOK MAIIMH MEPEMEHHOTO TOKA.

27. TlpuHrmn AeicTBUS aCHHXPOHHOTO JIBUTATEIIS.

28. YpaBHEeHHs HANPSHKCHUH, MarHUTOBIDKYIIIMX CHJI M TOKOB aCHHXPOHHOTO JIBHTa-
TEJIA.

29. IIpuBeneHue mapameTpoB 0OMOTKH pOoTOpa K CTaTopy.

30. BekropHast tuarpaMma aCHHXPOHHOTO JIBUTATEJIS.

31. Cxembl 3aMEIICHUSI ACHHXPOHHOT'O JIBUTATETIS.

32. DHepreTrveckas quarpaMMa aCHHXPOHHOTO JIBHTATEIs, €0 MOTepH M Ko duIm-
€HT ITOJIE3HOTO JCUCTBUS.

33. PeakTrBHAS MOITTHOCTh B ACHHXPOHHOM JIBUTATEIIE.

34. DneKTpOMarHUTHBIE MOMEHT M MEXaHMYeCKas XapaKTePUCTUKA ACHHXPOHHOTO
JIBUATATEIIS.

35. Paboune xapakTeprucTUKH aCHHXPOHHOTO IBUTATEJIS.

36. PerymipoBanuie CKOPOCTH BpaIleHHsI ACHHXPOHHOTO JIBUTATEIIS.

37. Ilyck acMHXpOHHBIX JBUTATENEH ¢ (PasHBIM POTOPOM.

38. Ilyck acMHXpOHHBIX JIBUTaTesei ¢ KOPOTKO3aMKHYTBIM 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
Nepapmanta | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Ne Bompoca 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 1

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

Ne Bonpoca

KourpoJuabHast padora Ne 2

Kypc 3, cemectp 6.

HomMmep BapuaHTa 3aaHusi COOTBETCTBYET ABYM MOCIEAHUM IM(ppam HoMepa
3a4E€THOM KHWKKH CTy/ieHTa. KoHTposibHas paboTa COCTOUT U3 JIBYX 3a/1a4 U JBYX
TEOPETUYECKUX BOIMPOCOB.

3aganue 1.
CunxponHbiii snektpoasuraresb tuna CIIH umeer cienyronmue HOMHUHATb-
HbIe JaHHbIe (Ta0j. 1) I KaXka0ro BapuaHTa 3a/IaHUs: JIMHEHHOE HANPSOKCHHUE TTH-

taromieit cetn Uy, gactoty f = 50 ', MoIIHOCTh HA Balny Payow, KITJI Nuom | ko-

mycK

3P PULMEHT MOIIHOCTU COSQyon, KPATHOCTH IIYCKOBOTO TOKa M, =

, OTHOIIICHUE

HOM

Iy cK

IMyCKOBOTO MOMCHTa K HOMHHAJIbBHOMY mnyCK = M , OTHOIICHHUC MAaKCHUMAaJIbHOI'O

HOM




= max -
MOMCHTAa K HOMUHAJIbHOMY pr = . OHpeI[eJ'II/ITB HOMUWHAJIBHYIO YIJIOBYIO 4a

HOM

CTOTY BpAIlIEHUS POTOpa V2, MAKCUMANbHBIA Mmax U MYCKOBOU Myycx MOMEHTHI,
MYCKOBOM TOK ljyck, aKTUBHYIO Piyon, PEAKTUBHYIO Qpoy M IMOJTHY MOIIHOCTD Spoy
P HOMUHAJILHOUW Harpyske. [locTpouTts yrioByro xapakrepuctuky M(0) snexTpo-
JIBUTATEIISl, OTMETUB Ha HEH TOYKY JII1 HOMHHAIBHON HArpy3Ku Moy, @ TAKXKE Me-
XaHHYCCKYIO XapaKTEPUCTUKY JIeKTpoaBurareiis o(M).

Yucno noarocos 21ekmpoosucamelis Onpeodeisiion no nocieonell yuppe cmam-
0apmHo20 0003HAYUEHUSL MUNA INEKMPOOBULAM eI

Tabu. 1
BapuaHTbl KOHTPOJIBHOTO 33aHUS
2 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
% °§ Tun sanexrpoaBuraresns
H S
e | S| 82| 2| 2| 2| @] ©o| o | o |
f ) dl gl g 2 3 % 38 8] 35| 3
- - T e T T T -
55 | £ E| E| E| E| &B| &| & &| &
= O O O O O @] @) @) @) @)
Usom, KB 6 6 6 6 6 6 6 6 6
Pawom, kBT | 630 800 1000 | 1250 | 1600 800 1000 | 1250 | 1600 | 2000
Miom 04 93,8 94,4 94,6 95,1 95,7 84,8 954 | 9438 95,6 96
COS Prom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 54 5,7 58 58 6,2 5,4 5,6 4,8 5 6,1
Mex 0,8 0,85 0,8 0,85 0,95 0,75 0,95 0,85 1,1 1,3
My, 2 2,1 2,1 2,1 2,1 2 2 2 2 2




[Tponomxkenue Tadm. 1

BapraHTBI KOHTPOJIBHOTO 33JaHUs

0]
2 = 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
CE :%’ Tur 31eKTpOABUraTeIs
0o | 2| o | @ | @ | @ | o] ©| o | o | o
2 e <t — © (@) © o o » » <
g9 L n op o X 5 L0 e 5 ©
g & &b © © ~ N~ < < O O O
= H D D D 0 D D D D D
52 T T o T T . e T T o
S o = = = = =6 = = =6 =6 =
= (@) @) @) @) @) @) Q O O @)
Usow,KB 6 6 6 6 6 6 6 6 6 6

Poywow, kBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500

Nuom 04 958 | 964 | 96,7 | 96,6 | 96,9 | 952 | 958 | 957 | 959 | 964

COS Prom 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 55 5,8
m 1,3 1,1 1,3 0,75 0,8 0,95 1,3 0,95 1 1,1
IyCK
pr 2 2 2 2 2 2 2 2 2 2
3aganmne 2.

DNEKTPOABUTATEINb MMOCTOSTHHOTO TOKA C MapauIeIbHBIM BO30YKJIEHUEM HMeE-
€T CJeayIolllie HOMHHAIIbHBIE JaHHbIe (Tabi. 2) IS KaKJ0ro BapuaHTa 3a/IaHMUs:
MOCTOSIHHOE TuTatoniee HanpspkeHue Uyey, TOJE3HYI0O MOIIHOCTH Ha BTy Payow,
KIIA 7, ., 4aCTOTY BpalEHUs Nyoy, COIPOTUBIIEHUE LIETIN SIKOPS Ry, cCOMpoTHUBIEHNE
00MOTKH BO30YKIeHUSA R.

Onpenenuts COMPOTUBIIEHUE ITYCKOBOIO peoctara Rm ucxoas u3 ycioBus,
YTO Ha4YaJbHbIA MTyCKOBOM TOK JIBUTATEJIA PABEH JBYKPATHOMY HOMHHAJIBLHOMY 3Ha-
YEHUIO TOKa, moTpedisieMomy u3 cetu: Imyck = 2IHoM.

Tabi. 2

TexunyecKmne BapI/IaHTBI KOHTPOJIBHOT'O 3a1aHUs
e rarens | L | 2 | 3| 4 | 5 6 7 | 8 9 | 10
Unow.B 110 | 220 | 110 | 220 | 220 | 220 | 110 | 220 | 220 | 110
Prriow, KBT 42 | 42 | 6 | 6 | 75| 13 | 56 | 56 | 8 | 11
Mo 745| 73 | 78 | 79 | 83 | 87 | 76 | 775 | 80 | 84
Nutow, 06/ MHUH 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
Re, OM 12,6 | 53,1 | 21,9 | 82 | 531 | 82 | 171 | 494 | 494 | 134




[Tponomxkenue Tad. 2

TexHNIecKIe BapuaHThl KOHTPOJILHOTO 3aJIaHHs

O erarens | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Usow,B 110 | 220 | 110 | 220 | 110 | 220 | 110 | 220 | 220 | 220
Prows KBT 34 | 34 | 45 | 45 | 71 | 71| 95 | 95 | 12 | 185
Nuow 94 805 | 81 | 825|835 | 8 |85| 87 | 88 | 87,5 | 87
Niows 06/MITH 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
Re, OM 409 | 150 | 49,2 | 177 | 49,2 | 177 | 49,2 | 197 | 197 | 64
3ananue 3.

OTBEeTUTH MUCEMEHHO Ha TCOPCTUYCCKHEC BOIIPOCHI 11O BapUaAHTAM.
KoHcTpyKIHsi CHHXPOHHBIX MAIIIHH.

Cuctembl BO30YX/ICHUSI CHHXPOHHBIX MaIIIHH.

[TpuHIMN NEHCTBUSI CHHXPOHHBIX T€HEPATOPOB.

X050CTOM X0/ CHHXPOHHBIX T€HEPATOPOB.

Peaxiyist sKOpsi CHHXPOHHBIX TE€HEPATOPOB.

BexropHas quarpammMa HEIBHOTIOIIOCHOTO CHHXPOHHOTO TeHepaTopa.

. XapaKTepUCTUKH XOJIOCTOTO X0/1a M KOPOTKOTO 3aMBIKaHUsI CHHXPOHHBIX TeHepa-
Topos, OK3.

8. BHemmue xapakTepUCTHUKA CHHXPOHHBIX TEHEPaTOPOB.

9. PerymmpoBouHbBIE XapaKTEPUCTUKN CHHXPOHHBIX T€HEPAaTOPOB.

10. Tlorepu u KI1/] cHHXpOHHBIX MaIlIKH.

11. BximoueHne CHHXPOHHBIX T€HEPaTOPOB Ha MapauieIbHYI0 padoTy.

12. PerynrpoBaHue aKTHBHOM MOIITHOCTH CHHXPOHHBIX TE€HEPATOPOB.

13. YrnoBble XapakTEepUCTHKA CHHXPOHHBIX TEHEPATOPOB.

14. YcnoBust CTaTUUECKOM YCTOMYMBOCTH MapaIeIbHON PabOThl CHHXPOHHOTO TeHe-
paropa.

15. U-o06pa3Hble XapaKTepUCTUKN CHHXPOHHBIX TE€HEPATOPOB.

16. [lpuHIMT IEHCTBUSI CHHXPOHHBIX JBUTATEIICH.

17. Tlyck CHHXpOHHBIX ABUTATENEH.

18. U-o0pa3Hble XapakTepUCTUKA CHHXPOHHBIX IBUTATENICH.

19. PaGoune xapaKTepuCTUKN CHHXPOHHBIX JIBUTATENICH.

20. CHHXpOHHBII KOMIIEHCATOP.

21. Tlpunrumn AeicTBUS MaIH MOCTOSIHHOTO TOKA.

22. KOHCTPYKIWMS MaIlIMH MOCTOSIHHOTO TOKA.

23. OOMOTKH SIKOPsI MaIlIFH IMOCTOSTHHOTO TOKA.

24. DJIC u dNeKTPOMAarHUTHBIM MOMEHT MAllIFH ITOCTOSTHHOTO TOKA.

25. Peakiust sIKOps MAITIMH MTOCTOSTHHOTO TOKA.

26. YcTpaHeHHe BPEIHOTO BIMSIHUS PEAKIINU SKOPSI B MAILIMHE TIOCTOSITHHOT'O TOKA.
27. KommMyTaniysi B MalllMHaX MOCTOSIHHOTO TOKA M CIIOCOOBI €€ YTyUIlICHHSI.
28. Knaccugukaiys 1 OCHOBHBIE yPaBHEHHS TEHEPATOPOB MOCTOSIHHOTO TOKA.
29. Knaccuduxkaiys 1 OCHOBHbIC YpaBHEHHSI IBUTATENIeH MOCTOSIHHOTO TOKA.
30. XapaKTepuCTUKH ABUTATENEH TOCTOSIHHOTO TOKA.

Noo,rwbdE




31. CriocoObl 1 yCIIOBHSI TTyCKa JBUTATEIIEH ITOCTOSIHHOTO TOKA.

32. CriocoObl N3MEHEHHS HATIPABIICHHS BPAILICHHUS IBUTATENICH TIOCTOSIHHOTO TOKA.
33. Crioco0bI peryampoBaHust CKOPOCTH BPAIICHUS JBUTATENICH TOCTOSHHOTO TOKA.
34. CriocoObI TOPMOKEHUS JIBUTATENICH TTOCTOSHHOTO TOKA.

35. Tlorepu u KI1/] MatmmH mocTosiHHOTO TOKA.

Ne papuanTa 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
Ne gapmanTa | 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 pompoca

Ne Bompoca

MakcumanvHolit 6an1 3a KOHMPOALHYIO pAdOmMy 6 5 cemecmpe CoOCmaeis-
em 30, munumanovuwiit 6ann — 20 ona 3aounozo omoenenus. Uz nux:
— 3a0anue 1 — max 10 éannoe; min — 7 éannoe;
—  3a0anue 2 — max 10 éannoe; min — 7 éannos;
— 3a0anue 3 —max 10 éannroe; min — 6 éannos.
Ilpu noemopnom nepenucvléaHuu KOHMPOJIbHOU 6 UMO206bLI DPEUMmUHZ
uoem cpeoHuil OaN1 O 6cem NONLIMKAM.

MaxkcumanvHolii 0ann 3a KOHMPOILHYIO padomy ¢ 6 cemecmpe cocmaens-
em 30, munumanwustii 6ann — 18 ona 3aounozo omoenenus. U3 nux:
— 3adanue 1 — max 10 éannoe; min — 6 6annoe;
—  3a0anue 2 — max 10 éannoe; min — 6 éannos;
— 3a0anue 3 —max 10 é6annoe; min — 6 éannos.

Ilpu noemopnom nepenucvléaHuu KOHMPOJIbHOU 6 UMIO206bLI PEUmUHZ
uoem cpeoOHuIl OAN1 O 6CeM NONBIMKAM.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOSUU
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmull

Hanpapnenue noaroroBku: 13.03.02 «DneKTpOIHEPreTUKA U JICKTPOTEXHUKA
(k00 u HaumenogaHue)

[Ipoduib/mporpamMma «IEKTPOCHAOKEHHUE
(Haumenosanue)

Cemectp:

Bomnpocsl k 3auery
JJISL OYHOI'0, 0YHO-3204YHOI0 M 32049HOI0 OTAEJICHUI
M0 JUCHUIIINHE «DJIEKTPUYECKHE MAITUHBD)

1. Haznauenue u 06J1acT IPUMEHEHHSI TPAaHC(HOPMATOPOB.

2. Ilpuntun neicTBus TpaHCPOPMATOPOB. Y CTPOHCTBO TPaHCHOPMATOPOB.

3. YpaBHeHus HanpspbkeHuit Tpancopmatopa. Ypapuenus MJIC u Tokos.

4. IpuBeneHune mapaMeTpoB BTOPUYHON OOMOTKHU U CX€Ma 3aMellleHUs TPUBEJCHHO-
ro TpaHcgopmaropa.

5. BekTtopHas auarpamma TpaHnchopmaropa.

6. TpancdopmupoBanue Tpex(a3sHOro TOKa U CXEMbl COeTUHEHUSI 0OMOTOK TpeX-
¢da3HBIX TpaHCHOPMATOPOB.

7. OnbITHOE OMpeiesieHre apaMeTpoOB CXeMbI 3aMelleHus TpaHcpopmaTopa.

8. BHemHsisa xapakTepucTuka TpanchopmMaropa.

9. IMotepu u KII/] Tpanchopmaropa.

10. PerynupoBaHue HanpsiKeHHs TpaHchopMaTopa.

11. I'pynmnsl coenuaeHus oomoTtok. [lapannensHas pabota TpaHchOpMaTOPOB.

12. TpexoOMoTouHbIe TpaHCHOPMATOPHI. ABTOTpAaHC(HOPMATOPHI.

13. YcTpoiicTBO cTaTopa MaliuH NEPEMEHHOTO TOKa M OCHOBHBIE MTOHATHUS 00 00-
MoTKax ctatopa. IJIC oOMOTKH cTaTopa.

14. TpexdasHble ABYXCIOWHBIE 0OOMOTKH cTatopa. OMHOCIOHBIE 0OMOTKH CTaTOpA.
M3omsmust oOMOTKH cTaTopa.

15. MJIC cocpenotouennoi oomotrku. MJIC pacnipenenennoit oomotku. M/IC
Tpex(da3Hoilt 0OMOTKH cTaTopa.

16. KpyroBoe, 3JIIMITUYECKOE U MTYIBCUPYIONIEE MATHUTHBIE TTOJIS.

17. ITpuHUMI 1EeHCTBUS ACUHXPOHHOIO JIBUraTelsl. Y CTpOMCTBO aCUHXPOHHOW Ma-
IIIMHBI.

18. PexxuMbl pabOTHI aCHHXPOHHON MAIlIUHBI.

19. MarnuTtHas 1enb aCHHXPOHHON MAaITNHBI.

20. YpaBHeHUs HanpsOKeHUN acHHXpOHHOro nBuratensd. Y pasHeHus MJIC u TokoB
ACUHXPOHHOT'O JIBUTATEJIS.

21. IlpuBenenue napaMeTpoB OOMOTKH POTOpPA M BEKTOPHAS JUarpaMma aCHHXpPOH-
HOTO JIBUTaTeIs.

22. Totepu u KIIJ] acuHXpoHHOTO JBUTATEIIS.



23. DIeKTPOMArHUTHBIN MOMEHT U MEXaHUUYECKHE XapaKTEPUCTUKH aCUHXPOHHOTO
JIBUTATEJISL.

24. MexaHW4YecKHe XapaKTePUCTUKN ACHHXPOHHOTO ABUTATENS IPU U3MEHEHUSX
HANPSDKEHUS CETU U aKTUBHOTO CONPOTUBIIEHUSI OOMOTKH POTOpA.

25. Paboune xapaKTepuCTUKA ACHHXPOHHOTO JIBUTATEISI.

26. Ilyck nBurareneit ¢ pa3HBIM POTOPOM.

27. Ilyck aBurareneit ¢ KOPOTKO3aMKHYTBIM POTOPOM.

28. KopoTK03aMKHYTBIC aCHHXPOHHBIE JIBUTATEIIH € YIYYIIEHHBIMH TyCKOBBIMH XapaK-
TEPUCTUKAMHU.

29. PerynupoBaHue 4acTOThI BPallleHHsI aCHHXPOHHBIX JBHraTENIEH.

Maxkcumanwvnutii 0ann 3a 3auem cocmaensaem 40, munumanvnotii 6ann — 20
07151 OUHO020, OYHO-3A0YHO20 U 3A0YHO20 OMOC/ICHUIL.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOTIO2UU
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmull

Hanpapnenue noaroroBku: 13.03.02 «DneKTpoIHEPreTUKA U JICKTPOTEXHUKA
(k00 u HaumenoBaHue)

[Ipodunb/mporpamMma «IEKTPOCHAOKEHHUE
(Haumenosanue)

Cemectp:

Bonpocsl K 3k3aMeHny
JJISL OYHOI'0, 0YHO-3204YHOI0 M 32049HOI0 OTAEJICHUN
M0 JUCHUIIINHE «DJIEKTPUUECKHE MAIITUHBD)

1. IMpuHIMI NEHCTBUS CHHXPOHHOTO JIBUTATEIIS U T€HEepaTopa.

2. YCTpOWCTBO CHHXPOHHOHN MaIIHBI. Bo30yk/1eHe CHHXPOHHBIX MAIlIKH.

3. MarnuTHas 11ens ¥ MAarHATHOE T0JIe CHHXPOHHOW MaIlIWHBI.

4. Peakius SIKOpsi CHHXPOHHOTO TeHepaTopa. Y paBHEHUS HAIPSKEHUI CHHXPOHHOTO

reHeparopa.

5. XapakTepuCcTUKH CHHXPOHHOTO TeHepaTopa.

6. I[Torepu u KIIJI cHHXpOHHBIX MaIlTHH.

7. BxiroueHne reHepaTopoB Ha MapauIeNbHYI0 paboTy.

8. Harpy3ska reneparopa, BKIFOUEHHOTO Ha IMapajieIbHyI0 padoTy.

9. VrioBble XapaKTePUCTHKH CHHXPOHHOTO T€HEPATOpa.

10. U-oGpa3Hbie XapaKTEepUCTUKH CUHXPOHHOTO TeHepaTopa.

11. Ilyck u mpuHIMI OEHCTBHSI CHHXPOHHOTO JIBUTATEIIS.

12. U-oGpa3Hbie u paboyrie XapakTepUCTUKH CHHXPOHHOT'O JABUTaTEIIs.

13. CuHXpOHHBII KOMIIEHCATOP.

14. TlpuHnun neiicTBus reHepaTopa U ABUraTelis MOCTOSIHHOTO TOKA.

15. VYcrpoilcTBO MalIMHbl MOCTOSIHHOTO TOKA.

16. DnexkTpoaBMKyIIas CUila U AIEKTPOMAarHUTHBII MOMEHT MAIIMHBI IIOCTOSIHHOTO

TOKA.

17. MarHuTHas 1Ienb U PEAKIIHSI SKOPS MAITUHBI TTOCTOSTHHOTO TOKA.

18. CnocoObl BO30yXxA€HHS MalllMH MOCTOSIHHOTO TOKA.

19. TMorepu u KIIJI MammHbI TOCTOSTHHOTO TOKA.

20. OcHOBHBIC YpaBHEHHS T€HEpaTopa MOCTOSIHHOTO TOKA.

21. OCcHOBHBIEC XapaKTEPUCTUKU TE€HEPATOPa MOCTOSTHHOTO TOKA C HE3aBUCHMBIM

BO30YKICHUEM.

22. OCHOBHBIEC YpaBHEHHS JIBUTATENs IIOCTOSHHOTO TOKA.

23. OCHOBHBIC XapaKTEPUCTUKU JBHUTATEISI TIOCTOSIHHOTO TOKa C HE3aBHCHMBIM BO3-

OyXKICHUEM.

Makcumanwvustit 6ann 3a 3xk3amen cocmaensiem 40, munumanvHwlil 6a11 —
24 014 0un020 U 3a04H020 OmOeeHull.
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