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

UUNTUHDL
Kommerenmus:

OIIK-3 Crioco6eH ucnoabp30BaTh METO/IbI aHAJIN3a M MOJICTTMPOBAHUS SIICKTPUUECKUX LIETICH U IIEKTPUYECKUX MAIIUH.
WHanuKaTopel JOCTHKEHHSI KOMIIETEHIMH:
OIIK-3.1 3HaeT OCHOBHBIC IOHATHUS U 3aKOHBI TEOPUH TEKTPUUECKUX LIEMECH 1 IIEKTPUYESCKUX MAIIMH; METObl aHAJIM3a U MOJCITUPOBAHHS
JIEKTPUUECKUX LENeN U 3JEKTPUUECKUX MAIIIKH;
OIIK-3.2 YMeeT cCOCTaBIIsATh YPaBHEHUS ISl SJIEKTPHUUSCKUX LETNeH U SJICKTPUIECKUX MAIIMH U MPUMEHSTh Pa3IMYHbIe METOIbI MOJICITHPOBa-
HUS,
OIIK-3.3 Biageer MeTojaMu pacyera MepexoaHbIX M YCTAHOBUBIIUXCS MPOILIECCOB B AJIEKTPUUYECKHX IETIAX U AIEKTPUIECKUX MAIIUHAX.
Komnerenmus:
OIIK-5 CriocobeH mpoBOIUTHh U3MEPEHUS IIEKTPUIECKUX M HEANIEKTPUICCKUX BETMYNH MPUMEHUTENIFHO K 00BEKTaM MpoecCuOHAIBHON /18-
TEJIbHOCTH.
WHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU:
OIIK-5.1 3HaeT METOUKY ITPOBEACHUS U3MEPEHUS JIEKTPUUECKUX U HERJICKTPUUECKUX BEJIMYUH,
OIIK-5.2 YMeeT BBITOTHATH SKCIIEPUMEHTATIBHBIE HUCCIIEI0BAHU 110 33IaHHON METO/IMKE, 00pabaThIBaTh Pe3yJIbTaThl SKCIIEPHMEHTOB;
OIIK-5.3 Bianeetr HaBbIKaMM IIPOBE/IECHUS 3KCIIEPUMEHTAIBHBIX UCCIIE0OBAaHUI U aHAI3a OTy4eHHON HH(OpMaIuu.

J1s1 O4HO-3a04YHOTO OTACICHUM

Imanwvl hopmuposanusn e npoyecce 0C60E€HUA OUCYUNTUHDBL
Huouxamopul
Ilpakmuueckue 3ans- . Haumenoeanue ouenounozo
oocmudicenus . | /labopamopuwsie | Kypcoeoii npoexkm
Jexyuu mus, 1a00pamopHwlil cpeocmea
KomnemeHnyuu 3auamus (paboma)
nPaKmuxKym
Tema 1,Tema 2, JlaGoparopHas pabora
Tema 1, Tema 3, Tema Tema 1, Tema 3, PacuerHo-rpaduueckas padora
OIlK-3.1 Tewma 3, Tema 4, He npenycmotpenst
4, Tema 5 Tema 4, Tema 5 3auer
Tema 5
DK3aMeH
Tema 1,Tema 2, JlaGoparopnas pabota
Tema 1, Tema 3, Tema Tema 1, Tema 3, PacuetrHo-rpaduueckas padora
OIlK-3.2 Tewma 3, Tema 4, He npenycmotpenst
4, Tema 5 Tema 4, Tema 5 3auer
Tema 5
DK3aMeH
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;wae5 , 4.Tema Tema 4, Tema 5 € TIPeyCMOTPEHBI ac4eTHO Fpgatlf:TeCKaﬂ pabota




DK3aMeH

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
DKx3ameH
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

Omanwl hopmuposanus 6 npoyecce 0c60eHUA OUCYUNTUHDBL

Tewma 4, Tema 5

Tema 5

He npenycmoTpeHbl

Huouxamoput
Ilpakmuueckue 3ana- . Haumenoeanue oyenounozo
oocmudiceHus . | Jlabopamopuwte | Kypcoeoii npoexm
Jlexyuu mus, 1a00pamopHulil cpeocmea
KomnemeHyuu 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, KonTposbHas padora
OIIK-3.2 Tema 4, Tema 5 Tema 5 Tema 1, Tema 5 He npenycmotpenst 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




DK3aMeH

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 ngszf pabora
OK3aMeH

JlaGoparopHas pabora

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

Tewma 4, Tema 5

Tema 5

Tema 1, Tema 5

He nmpenycMoTpeHbI

3aueTr
OK3aMeH




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

I[JISI OYHO-3a04YHOI'0 OTACJICHUA

o) o) o) o) 0) c)
N N N L ) -0
o ° € = s = ° € S =
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S = g | S = g
= © © = © ©
JlaboparopHast pabora 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
J171s1 3a04HOTO OTACIICHUS
o) o) o) o) 0) c)
St L -8 e L ;L
x c x
o) = C a < | = C n <
HeHOYHbIE CPeICTBA 2 S s S e z S s S e
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JlaGopaTopHas pabora 1 20 30 1 18 30
KonTtposnbHas 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 CTYACHTY, CCIH TEOPETUUYECKOE COMEp-
JKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 MpoOeioB; HCUEPITBIBAOIIIE, ITOCIIe-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCS. C 3aJayaMu, BONPOCAMU U JIPYTMMHU BHUJIAMU MPUMEHEHUS
3HAHU; UCIIOJB3YET B OTBETE JOTOJHUTENIBHBIA MaTepUall BCE MPEIYyCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIOJHEHBI, KAYECTBO UX BBIIIOJHEHUS OLE-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOEHO IOJHOCTBIO, HEOOXOANWMBIC NMPAKTHUECKHE KOMIIe-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsl BBIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEPIO 3HAET MaTepHall, FpaMOTHO U MO CYIIECT-
By H3JIaraeT ero, He JIOMyCKas CYLIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
puTensHo (3a-
YTEHO)

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCA CTYAEHTY, €CIM TEOpeTHde-
CKO€ CoJiep)KaHHe Kypca OCBOEHO YaCTHYHO, HO NMPOOEJbl HE HOCAT CyIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMoOil 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOU MO-
CJI€I0BATEIBbHOCTH B U3JIOKEHUU IIPOrPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBIL, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKhe KaK OTCYTCTBHE CaMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAET 3HAYMTENIFHOHN YacTH MPOrPaMMHOT0 MaTepuala, JOIMyCcKaeT CyIecT-
BEHHbBIE ONIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyTHEHUSMH BBITIOIHSET
MpPaKTUYeCKue pPadoThl, HEOOXOJWMBbIE TPAKTHUYECKHE KOMIICTECHIIMU He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHus
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO UX BBITIOJIHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM 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| OUeHOUHO20 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JIaGopatopHass |10 BuA yueOHOUW pabOTHI, 1enbio KoTopoi|Temsl mabopaTop-
pabora ABJIIETCS M3y4YeHUE (HMCCIeOBaHUE, U3MEpPE-|HbIX padOT, KOH-
HUE) XapaKTEPUCTUK JIa0OpaTOPHOrO0 OOBEK-|TPOJIbHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabGopaTOpHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
u3yd4aeMoi y4eOHOM JUCIMIUTUHBL, TPHOOpe-|00ThI, BOIIPOCH K
TE€HHE HABBIKOB NPAKTUYECKOTO MPUMEHEHUS |KOJUIOKBUYMY
3HAHUW y4eOHOU NUCHMIUIMHBI (IUCIUIIIAH)
C HWCIIOJb30BAHUEM TEXHMUYECKUX CPEIICTB U
(nnn) o0opy0oBaHUs
2. |KontponpHas |CpencTBO MPOBEPKH YMEHUN MPUMEHSTH MO-|KOMIUIEKT KOH-
pabora Jy4YEHHbIE 3HAHUS U1 PELICHUs 3a7a4 ONpe-|TPOIbHBIX 3aJJaHUN
JIEJICHHOT'O TUIIA 110 TEME WU Pa3eiy. 10 BapHaHTaM
3. |PacuertHno- CpencTBo NMpOBEPKM YMEHHUW NPUMEHATH NO-|KoMmrmuiekt  3ana-
rpauyeckass  |TydEHHbIE 3HAHUS I10 3apaHee ONPEACICHHON |HUI ISl BBIOJIHE-
pabora METOJMKE JJIsl PEIICHUs 3a/lay WINA 3aJJaHui |[HUS pacyeTHo-

10 MOAYJIIO NI JUCHUILIJIMHE B LICJIOM.

rpaguueckoil  pa-
OOTBI




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

Daxynvmem UHGOPMAYUOHHBIX MEXHONOSUU
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmull

VYueOHbIM 11aHOM 110 HampaBieHHo noaroToBku 13.03.02 «3aekTposHepre-
THKA W 3JICKTPOTCXHUKA» IS 00YYaIOMIUXCs MPETyCMOTPEHO MpoBeaecHue 1abopa-
TOPHBIX 3aHSATHUH MO JUCHUIUIMHE «IICKTPUUSCKUE MAIIIUHBDY.

JlaGopaTopHbIC 3aHATHS MO JUCIHILIMHE MPOBOAATCS B CICIHAILHO 000pY-
JIOBaHHBIX JIA0OPATOPHUAX C MIPUMEHEHHUEM HEOOXOAUMBIX CPEACTB 00ydeHus: 1abo-
paTopHOTO 000pYyIO0BaHMUsS, 00PA3IOB I UCCIACAOBAHUMN, METOIUICCKAX TTOCOOHH.
[{ens mpoBeneHus 1a00paTOPHBIX PabOT - MPAKTUIECKOE OCBOCHHUE TEOPETHUCCKHUX
MIOJIOKEHUH JICKIIMOHHOTO MaTepHalia, a TaKXKe BEIPa00OTKA CTYJEHTaMHU OIpEIeIICH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSTEIIEHOTO AKCIIEPUMEHTHPOBAHUS.

JlabopaTopHas padora Nel. «OnpeneneHre napaMeTpoB U OCHOBHBIX XapaKTEPUCTUK OJ-
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. OcHOBHBIEC KOMIUIEKCHBIE ypaBHEHUS TpaHC(hopMaTopa.

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 MOCTOSIHHBIM?

7. BHemHssl XapakTepucTuka Tpanchopmaropa, ee BUJ U MapaMeTpbl, KOTOPHIMU OHA
onpeaensiercs.

8. KIIJI tpancdopmaropa. OT uero 3aBUCHUT?

9. IloTepu akTHMBHOW MOIITHOCTH, BO3HHKAOIIHE B TpaHchopmatope. [IpuunHBI BO3-
HUKHOBEHHUS.

JlabopaTopHas padora Ne2. «lccirenoBanue Tpex(da3sHOTO ACHHXPOHHOTO JBHUTATENs C

¢a3HBIM poTopoM» (Kypc 2, cemecTp 4 — 04HOE OT/CIICHHE)

1. YcnoBust 00pazoBaHus BpalIarOIIErocss MarHUTHOTO TOJIS.

2. [IpuHIMNO 1elcTBUSL ACHHXPOHHOTO JIBUTaTEIs.

3. DHepreTuyeckas quarpaMma JBUraress, ee n300paxeHue.

4. C xako# 1eNblo B IIENb POTOpa MpH MycKe ABHraTesns ¢ (pa3HbIM 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 HAaIPaBJICHHSI BPAIICHUSI POTOPA IBUTATEISL.



JlabopaTopHas padora Ne3. «lccnenoBanue aCHHXpPOHHOTO Tpex(a3HOro IEKTPOIBUraTe-

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

1. IlpuHmn aeiicTBUSI aCHHXPOHHOTO JIBUTATEIISI.

2. YCTpONCTBO aCHHXPOHHOT'O JIBUTATEJIsI.

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 xapakTepUCTUKNA aCHHXPOHHOTO JBUTATEIS.

7. Kak u3mMeHUTCs Bpallarolinii MOMEHT JIJIsl aCHHXPOHHOTO JIBUTATENIsl, €CIIM HaMpsKe-
HIIE Ha €r0 BBIBOJIAX OOMOTKH CTAaTOpPa yMEHBIINTH B /3 pa3?

8. Ileperpy3ouHasi criocOOHOCTh ACHHXPOHHOTO JBUTaTeNsd. Ee 3aBUCUMOCTh OT Harpsi-
YKEHUS IUTaHUS ABUTATEIS.

9.IloueMy mipu HeOOTPY3KE ACHUHXPOHHBIM ABUTATENh PabOTaeT ¢ MajbiM 3HAYCHUEM
K03 (ULIMEHTa MOIIHOCTH?

10. [ToTepu MOIIHOCTU B aCUHXPOHHOM JiBUTaTesne. [I[puunHbl 1X BO3SHUKHOBEHUSI.

11. XapakrepHble TOUKHM MEXaHUYECKON XapaKTEPUCTUKN ACUHXPOHHOTO JIBUTATEIIS.

12. ®opmyna Knocca. g yero npumensiercs?

JlaGopaTopHnas paGora Ned. VccienoBanue Tpexda3zHoro CHHXpOHHOTO TreHepaTopa» (Kypc
3, ceMecTp 5 — 04HOE OTICIICHHE)

1. YeTpoicTBO M IPUHIUIT JENCTBHSI CAHXPOHHOTO T€HEPATOpa.

2. Ilo BHemiHeN XapakTEpUCTHUKE CHHXPOHHOIO I€HepaTopa MPOAaHAINU3UPOBATH 3aBU-
cuMocCTh Hanpspkenus U; Ha ero 3aknMax oT Toka 0OMOTKH ctatopa | mpu 3agaHHOM KO-
a¢duIeHTe MOIIHOCTH IPUEMHUKOB.

3. Ilo perynupoBOYHBIM XapaKTEPUCTHKAM Tpex(a3HOro CHHXPOHHOI'O T€HepaTopa OIl-
penenuTh 3aBUCUMOCTH |, OT COS( MPUEMHUKOB.

4. CpaBHEHHE XapaKTEPUCTUKU XX, MOJYYEHHON OMBITHBIM MyTEM, C HOPMaJIbHOU Xa-
PaKTEPUCTUKON CUHXPOHHOW MaIIUHBI.

5. YUto Takoe OK3 U Kak BIUSAET 3TOT MapaMeTp Ha CBOMCTBA CUHXPOHHOTO reHeparopa’?

JlabopaTopHas padora Neb. «VccnenoBaHue ABUraTensi MOCTOSHHOTO TOKA HE3aBUCHUMOTO
BO30YKIeHUs» (Kype 3, ceMecTp 5 — ouHoe oTaenenue, Kype 3, cemMectp 6 — 3a0uHOe OT-
JIeJICHUE)

1. YcTpoiicTBo aBUraTess MOCTOSSHHOTO TOKa He3aBucumoro Bo3oyxaenus (AI1T HB).
2. ITpunnun peiicteust I1T.
3. CnocoOsI perynupoBanus yactoTsl Bpamenus B JII1T HB.
4. ITouemy nipu yBenuuenuu Harpy3ku JIIIT HB ymenbmaercs yacrora BpameHus?
5. BO3HUKHOBEHME 3JIEKTPOMAarHUTHOTO MOMEHTA JABUTATEIS.
6. CpaBHEHME €CTECTBEHHOW M MCKYCCTBEHHOM XapaKTEPUCTHK, [TOJYYEHHBIE OIIBITHBIM
MyTEM.
7. XecTKkoCTh MEXaHNYECKON XapaKTEPUCTUKH JABUTATE.
8. Kak BiusieT 100aBOUYHOE CONPOTUBIIEHUE B LIETH SIKOPS HA )KECTKOCTh MEXaHUYECKON
XapaKTepUCTUKU?
9. Kak BnusieT HanpsiKeHHs sIKOps Ha AKECTKOCTh MEXaHUYECKOM XapaKTEepUCTUKH?
10. Kak BnmusieT TOK BO30Yy>KACHUS Ha )KECTKOCTh MEXaHUYECKOW XapaKTEPUCTUKN?
Marepuanbl 1a00paTOPHBIX pabOT MPHUBEACHBI B METOAMYECKOM YKa3aHWH,
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.



KpuTtepun oneHku J1adopaTtopHbIX padoT

[Ipu moaroToBke k nabopatopHoil paboTe MO JUCIUILIUHE «DIEKTPUUECKUE
MaIIMHb B 4,5 ceMecTpax CTyIE€HT OYHO-3a0YHOT'O OTAEJICHUS JOJKEH BBITOJHUTh
CJIEYIOIIKE BUbI padoT:

= = = =
= = = =
&~ S~ &« o~ S -~
(RN - - e =
Buabl pador - - . < . -
C < X < C -~ X -
= G = o
= S = >
CamocTosTenbHast mpopaboTKa TeopeTnye- 1 9 1 3
CKOT0 MaTepuaa K 1abopaTtopHoil pabore
O3HakOMJICHHE C YCTaHOBKOMW, MPUOOPOM,
METOJIMKON BBINOJIHEHUs1 J1abopaTopHoit | 1 2 2 3
paboThI
BelinonHeHre He0OXOAUMOTO SKCIEPUMEH- 2 3 2 3
Ta

O6paboTka pPeE3ynbTaTOB HCCIEIOBaHUS,
OCTpOEHUE TpadUKOB

AHanu3 pe3ynbTaToB MCCICAOBAHUS U BbI-
BOJI 110 paboTe

2 3 2 3

HUTOI'O: | 8 13 9 15

Takum oOpa3om, kaxas jabopaTopHas paboTa OlCHHUBACTCS MUHUMYM B 8/9
0asoB, MmakcumyM B 13/15 Gaios. I1ociie BBIMONMHEHUS BCeX pabOT pacCUNTHIBACTCS
UTOTOBBII OaJlT 10 JAHHOMY OLICHOYHOMY CPEJICTBY, KaK cpenHee apudmerrnieckoe
0 BCEM JIabOPaTOpPHBIM paboTam.

[Ipu moaroToBKe K J1a00OpaTOpHON paboTe MO AUCIHUILUIMHE «DIEKTPUUECKHUE
MaIuHb B 5,6 ceMecTpax CTYACHT 3a0YHOTO OTACICHHS TOJDKEH BBITIOJHUTH CJIC-
JyIOIIYE BUBI pa0OT:

= = = =
= = = =
&~ S~ &® o~ S~
(= I - i =
Buabl pador 0 . 1O - © ~ ©
C — X < cC = X <
— @ — <
= = = >
CamocrosiTenbHas mpopaboTKka TeopeTuye- 4 6 3 6
CKOT0 Matepuasa K JlabopatopHoi pabote
O3HaKOMIIEHHE C YCTAaHOBKOM, MpUOOpOM,
METOJMKOM BBIMIOJIHEHUSI JlabopatopHoi | 4 6 3 6
paboThI
BrlImmotHeHIE HEOOXOIUMOTO DKCIICPUMEH- 4 6 4 6
Ta

OOpaboTka pe3yJNbTaTOB HCCIACAOBAHMUS,
MOCTpOEHUE TPadUKOB

AHanu3 pe3ybTaToB HUCCICIOBAHUS 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 Gamnos. Ilocie BhimonHEHNS Bcex pabOT paccuu-
TBHIBAETCSI UTOTOBBII 0AJUT 10 TAHHOMY OIICHOYHOMY CPEJICTBY, KaKk cpeaHee apud-
METHYECKOE TI0 BCEM JIA0OPATOPHBIM paboTaM.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKU YHUBEPCUTETY

Daxynvmem UHGOPMAYUOHHBIX MEXHONOSUU
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmull

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

[Tpodunb/mporpamMma «IEKTPOCHAOKEHHUE
(HaumeHnosanue)

PacuerHo-rpajguueckasi padora
JJISL OYHO-32049HOI0 OT/ACJIEHUI

IO AU CHUIIJINHE «aﬂeKTDI/I‘ICCKI/Ie MAallIMHBID)

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 TPM HOMHUHAIBHBIX NEPBUYHOM Uy o, ¥ BTOpUUHOM U 4\ TUHEWHBIX HAIpPS-
KEHHUSIX ¢ HOMUHAIBHOM yactoTol f = 50 I'm.

Texnuueckue maHHble TpaHchoOpMaToOpa: MOTEPU MOIIHOCTU MPH XOJOCTOM
xone Py, moTepu MOIIHOCTU MPU KOPOTKOM 3aMbIKaHUU P, HANpsiKEHHE KOPOTKOTO
3aMbIKaHUsS U, % TpU TOKaX B OOMOTKaX Ii you U I3 pom» PABHBIX HOMHUHAJIBHBIM.
Crioco6 coeanHeHust 0OMOTOK TpaHC(hOpMaTOpa — «3BE3AA».

[IpunuMas BO BHMMaHHE TACHOPTHBIE JaHHBIE TpaHcpopMaTopa, MPUBEICH-
HBIC ISl COOTBETCTBYIOIIETO BapuaHTa 3aJaHus B Ta0. 1, onpenenuts K03 duiim-
eHT TpaHnchopmanuu K, Ko3hOUIIMEHT TOJIE3HOTO ACHUCTBUS T)yo, NPU HOMHUHAIb-
HOW Harpyske u cos @,= 0,8, TOKM B NEpBUYHOU [{ 4o, U BO BTOPUYHOU [ yom
oOMOTKaxX, (asubie nepBuuHOe Uy U BTOpUUHOE Upg HANPSDKEHUS MPH XOJIOCTOM

XO0J€E, COIPOTUBIIEHUSI KOPOTKOro 3aMblkanus R, m X,, aktuBHble Ry U R, u peak-
TUBHBIE X; U X, CONPOTUBJICHUSI OOMOTOK, BTOPUYHOE HampspbkeHue U, mpu Toke
Harpysku I, = 1,41, ,,, ¥ cos ¢, = 0,85.



Taomn. 1

i‘/fn Tpanchopatop | ot Uﬂgh"‘SMOTOI‘;’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 | 07
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 AJIEKTPOIBUTATENH C KOPOTKO3aMKHYTBIM PO-
TOPOM MMEET HOMUHAJIbHbIC TAHHBIC, YKA3aHHBIE JJIsl KaXA0r0 BapraHTa 3aJaHus B
Tabmn. 1.

HomuHanbHble TaHHBIE: TMHEMHOE HANpsDKEHUE nuraromeit cetu Uq oy, Yac-
TOTa mUTaromiero Toka f; = 50 I't, MomHOCT Ha By Py o., CHHXPOHHASI CKOPOCTH
BpAIICHUS] MAarHUTHOTO TIOJISI 1, CKOJIbXKEHUE POTOPa Syoy, KII N yom> KO DPUIIH-

IlHyCK

€HT MOILIHOCTH COS (Pqyom, OTHOLICHHE K; = Ha4aJIbHOTO ITYCKOBOI'O TOKa

1HOM

1 I A _ Ml'[yCK
1nyck K HOMUHAJIBHOMY TOKY [140y, OTHOIICHHUE Ayycye = ——

Ha4aJIbHOI'O ITYCKOBO-

HOM

ro MOMEHTa Myycc K HOMUHAILHOMY MOMEHTY Ha Baly My, OTHOIIEHHE Ay, =

M
% MaKCHMAaJIbHOTO MOMEHTa K HOMUHAJILHOMY MOMEHTY IIPUBEJICHBI B Ta0J. 2.
HOM

Onpenenutb NOTPeOIIEMYI0 U3 CETU aKTUBHYIO MOIIHOCTH Pj 0y, PEAKTUB-
HYIO MOIIHOCTb (Jq,,y U MOJHYIO MOIIHOCTB S1y0y ; HOMUHAIBHBIN M, , HAUQIb-
HBIN TyCKOBOW My 1 MaKCUMANbHBIA M., MOMEHTBI; HOMHUHATBHBIN [1 0, U Ha-
YaJIbHBIA MYCKOBOU [1ycx TOKH; YacCTOTY TOKA B POTOPE f7,oy NMPH HOMHHAILHOM
Harpy3Ke U B MOMEHT IYCKa fypycx; YMCIIO TAp MOJIOCOB 0OMOTKHM cTtatopa By |
CUHXPOHHYIO YTJIOBYIO YAaCTOTY BPAILlEHUs] MATHUTHOTO TOJS W1, & TAKXKE YIJIOBYIO
YaCTOTy BPAIIECHUS POTOPA Wyyom- I1IOCTPOUTH MEXAHUYECKYIO XapaKTEPUCTUKY
M (w) acCHHXPOHHOTO JIBUTATEIIS.



Tadn.2

5 = = | E = | 3 |z|§a
= § z IR L <§ NN -
= g ~
1 [4AMHI80S2 | 37 | 2940 | 91 [087 | 71 | 120 | 16 | 7 |24 | 0,08
2 | 5AH200L2 | 75 | 2925 [ 92,8 [ 088 | 140 | 245 | 21 | 6 |26 0,15
3 | SAMH280S2 | 132 | 2965 | 94,7 [ 092 | 231 | 425 | 1,6 | 6.2 | 22| 0,85
4 | 5AMH315M2 | 250 | 2975 | 95,5 | 092 | 433 [ 802 | 17 | 75|25 178
5 | 5AH200M4 | 45 | 1465 | 925 086 | 86 | 293 | 22 | 6 |22 0,28
6 | 5AMH250M4 | 110 | 1485 | 94,8 | 0,85 | 207 | 707 | 24 [ 66 23| 1.2
7 | 5AMH31554 | 200 | 1485 | 954 | 0,86 | 370 (1285 | 18 | 6 |22 | 357
8 | 4AAMH180M6 | 22 | 970 [885 | 084 | 54 | 216 | 1,6 |55 |20 0,24
9 | 5AH200M6 | 30 | 980 |905 |08l | 62 | 292 | 24 | 6 |23 039
10 | 5AMH250M6 | 75 | 985 | 933|083 | 147 | 727 | 17 [ 65|23 13
11 | 5AMH315S6 | 132 | 990 | 94,2 | 085 | 251 [1273| 19 |67 |26 | 4,54
12 | 4AAMH180M8 | 185 | 730 |885| 08 | 40 | 242 | 16 |55 |20 03
13 | 5AMH250M8 | 55 | 740 | 912|077 | 119 | 709 | 14 [52 |20 1.4
14 | 5AMH315S8 | 110 | 740 | 941|082 | 217 |1419| 17 |57 |25 512
15 | 4AAMH180M2 | 45 | 2940 | 91,5 [ 089 | 84 | 146 | 1,6 | 7,0 | 2.4 | 0,09
16 | 5AMH250S2 | 90 | 2960 | 93,4 [ 0,92 | 159 | 290 | 1,6 |65 | 2,6 | 0,47
17 | 5AMH280M2 | 160 | 2965 | 95 | 092 | 279 | 515 | 16 |62 |22 | 1,02
18 | 4AMH180S4 | 30 | 1470 | 90 |083 | 61 | 195 | 18 | 6 |22 0,8
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 | 219




Kypc 3, cemectp 5:

PacueTrHo-rpaduyeckasi padbora Ne 3 «CMHXpPOHHbIE IBUTATETH
CunxponHbIii dnekTpoaBurarens tuna CIH umeer ciemyronme HOMHUHAIb-
Hble JaHHbIe (Ta0J1.3) Ul KaKI0ro BapuaHTa 3aJaHMs: JIMHEWHOE HANPSKEHUE MHU-
tatoriend ceth Uy, gactoty f = 50 ', MomrHOCTE Ha Bay Pyoy, KII 77, KO3D-

HOM 2

I
(PULUEHT MOLIHOCTH COSQyqy, KPATHOCTH IIyCKOBOI'O TOKAa M. = —, OTHOILEHHE

>

HOM

M
IIyCKOBOT'O MOMEHTa K HOMHUHAJIBHOMY M =—="_ OTHOIIECHHUE MAaKCHUMAaJIbHOTO

Iy cK M 2

HOM

MOMEHTa K HOMMHQJIBHOMY M, = LSy

M

HOM

OrnpenenuTs HOMUHAJIBHYIO YIJIOBYIO YacTOTY BpAIICHUS POTOpa (M, MAKCH-
MaJIbHBIA Moy U TyCKOBOU My MOMEHTBI, ITyCKOBON TOK | yc, AKTUBHYIO Py,
peakTUBHYIO Q,0y ¥ TTOTHYIO MOITHOCTD Sy, IPU HOMUHAJIBHOU Harpyske. [Toctpo-
UTh YIJIOBYIO XapakTepUCTUKY M(0) a51eKTpoaBUTaTesi, OTMETUB Ha HEM TOYKY JJIs
HOMUHAIBHOU HArpy3Ku M,,, @ TaKKE€ MEXaHUYECKYI0 XapaKTCPUCTHUKY JJICKTPO-
neurarens o(M).

Yucno nonocos snekmpoosuzamelisi 0Onpeoesisitom no nocieoHel yugppe cmam-
0apmHo20 0003HAYeHUsL MUNA IJeKMPOOBUSAMENL.

Tabm. 3

BapI/IaHTBI KOHTPOJIbHOI'O 3aJaHUs]

2 = 1 | 2 | 3 | 4 [ 5 | 6 [ 7 | 8 [ 9 | 10
c% E TI/IH BHGKTpOI[BI/IFaTeHSI

= <

© 3 S | 3] 3| 3| 3| o | o | o | o | o
1SR AR AR R R R AR AR AR
BT T - T A - O O
55 | E | E| & &8 &E |8 8| 5| &7%|E&

O O O &) @) Q Q @) @) Q

Usion, KB 6 6 6 6 6 6 6 6 6

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

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

COS Puowm 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
My 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




[Tponomxkenue Tadm. 3

BapraHTBI KOHTPOJIBHOTO 33JaHUs

(]
2 5 11 12 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
CE g Tum 31eKTpoABUraTes
v = o0 o0 o0 o0 o0 © © © © ©
2 H <t — © ()] © o » D » <
QO O Lo N~ [eo) Te) N~ <t o) ™ <t ©
= & & & ~ ~ < < B Lo b
5 2 = \n \ 5 s i < < \ \
52 T o o T T . s T T ue
5 o = = = = = = = = = =
= @) @) @) @) @) @) @) @) @) @)
Uy, KB 6 6 6 6 6 6 6 6 6 6
Powows KBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
Nuow o | 958 | 964 | 967 | 966 | 969 | 952 | 958 | 957 | 959 | 964
COS Qo 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 55 5,8
m 1,3 1,1 1,3 0,75 0,8 0,95 1,3 0,95 1 1,1
ITyCK
My 2 2 2 2 2 2 2 2 2 2

PacuerHo-rpadpuyeckasi padora Ne 4. «/I[BUraresim moCTOTHHOIO TOKA.

DIIEKTPOABHUTATEIb MOCTOSHHOTO TOKA C MapalljiebHBIM BO30YKICHUEM HMe-
€T CIEeAYIoIe HOMHHAJbHBIC JaHHbIC (TaOk. 4) I KaKJIOro BaprhaHTa 3aJaHMUs:
MOCTOSTHHOE TuTaroiiee HanpspkeHue U,oy,, MOJE3HYI0 MOUIHOCTH Ha Bally Ppuoy,
KIIA 7, , 94aCTOTY BpPAaLEHUS Ny, COMMPOTUBIICHUE LIENH SKOPs R, conmpoTuBicHne

0OMOTKH BO30OYkaeHUS R;.

OrnpenenuTs CONMPOTUBIICHUE ITyCKOBOTO peocTaTa R, MCX0as U3 yCIOBHS, UTO
HaYaJIbHBIN TTyCKOBOW TOK JBHTATENsl PaBeH IBYKPATHOMY HOMHHAJIBHOMY 3Hade-
HMIO TOKA, HOTPEOIsieMOMy U3 CeTH: lnyex = 2oy

Tabn. 4

TexHIIecKIe BapraHTBI KOHTPOJIBHOTO 33/1aHUS
o arens | 1| 2 3 | 4 | 5 6 7 | 8 9 | 10
Unow,B 110 | 220 | 110 | 220 | 220 | 220 | 110 | 220 | 220 | 110
Pavow, KBT 42 | 42 | 6 | 6 | 75| 13 | 56 | 56 | 8 | 11
Niom 94 745| 73 | 78 | 79 | 83 | 87 | 76 | 775 | 80 | 84
Moy 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
Rs, OM 126 | 53,1 | 21,9 | 82 | 531 | 82 | 171 | 494 | 494 | 134




[Iponomkenue tab. 4

BapraHTBI KOHTPOJIBHOTO 33JaHUs

TexHuueckne
O rarens | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
UnowsB 110 | 220 | 110 | 220 | 110 | 220 | 110 | 220 | 220 | 220
P2uons KBT 34 | 34 | 45 | 45 | 71 | 71| 95 | 95 | 12 | 185
Nuow 94 805 | 81 | 825|835 | 8 |865| 87 | 88 | 87,5 | 87
Nutows 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
Ry, OM 409 | 150 | 49,2 | 177 | 49,2 | 177 | 49,2 | 197 | 197 | 64

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Maxkcumanvnolit 0ann 3a pacuemuo-zpaguueckyro paoomy 0711 O0YHO-
3A04H020 OMOEIeHUA COCMABIIACHL:

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

WTOroBBIi PEUTUHT IO NPAKTHYECKUM 3aHATHSAM MPOCTABISIETCS KaK CPEIHEE
apumeTnyecKkoe OTyYEeHHBIX OaJIJIOB 3a perieHne 2/2 pacueTHO-TpapuIecKux pa-

0OT.




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

Hampasnenue noaroroBku: 13.03.02 «D1eKTpOIHEPTEeTHKA U AIEKTPOTCXHUKA
(k00 u HaumenogaHue)

[Tpodwis/mporpamMma «IEKTPOCHAOKEHHUEY
(Haumernosanue)

KommuiekT 3aganuii 1151 KOHTPOJIbHOI padoThI
JJIS1 3204HOI'0 OTeJICHUS
o qucuuiuindae b1.0.24 DnekTpruueckrue MalluHbl

KontpoabHas padora Nel

Kypc 3, cemectp 5

Homep BapmanTa 3ajaHusi COOTBETCTBYET JABYM IOCIEAHUM IHHdpaM HOMepa
3a4eTHON KHIKKH cTyAeHTa. KoHTponbHas paboTa COCTOMT U3 JABYX 3a7a4d U JBYX
TEOPETUYECKHUX BOIIPOCOB.

3ananue 1.

[ToTpeOuTtenu 3JIEKTPUYECKON HPHEPIrUU MUTAIOTCS OT Tpex(azHOro ABYXO0O-
MOTOYHOTO TMOHHUXAIOIIET0 TpaHCc(hopMaTropa, C HOMUHAJIIBHOW MOIIMHOCTBIO Sy oy
[IpU HOMUHAJBHBIX niepBuyHOM Uy ,,,, ¥ BrOpuuHoM U, .., JIMHEHHBIX HAMps-
KCHHUSX ¢ HOMUHAIbHOU yactoTor f =50 I'm.

TexHuueckue naHHble TpaHchopmaropa: MoTEPU MOIIHOCTU MPU XOJ0-
CTOM Xoj1i¢ Py, moTepy MOIIHOCTH MPU KOPOTKOM 3aMbIKaHUU P., HaNpsHKeHHE KO-
pPOTKOTO 3ambIKaHus U, % mpu Tokax B oomoTtkax Iy ,,, U I3 ,,,, PAaBHBIX HOMH-
HabHBIM. CTIOCO0 coeMHeHrss 0OMOTOK TpaHC(hopMaTopa — «3BE3/1a».
[IpuHrMas BO BHUMaHWE MacOPTHBIC JaHHBIE TpaHchopMaTopa, puBe-
JIEHHBIE JUIsl COOTBETCTBYIOIIETO BapHaHTa 3aJaHusl B TaOi. 1, onpenenutb Ko3g-
¢unuent Tpancpopmanuu K, kKo3pGUIHEHT MONE3HOr0 AEUCTBUS 1,0, TPH HOMU-
HaJbHOW Harpy3ke u cos @,= 0,8, Toku B nepBuuHout I ,,, ¥ BO BTOpu4yHOHl I ,,,
00MOTKaX, (hasubie nepBudHoe Uy v BTOpUUHOE U,y HATIPSIKEHUS. NPH XOJIOCTOM
XOJI€, COMPOTUBJICHUS KOPOTKOrO 3aMblkaHusi R, u X,, aktuBHble R; u R, u pe-
akTuBHBIC X; W X, CONMPOTUBIEHUS 0OMOTOK, BTOpUYHOE Hampspkenue U, mpu

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

HOM? UHOM O6MOTOK’ kB uK’ APK, kBT Aan kBT lO’

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 3JEKTPOJIBUraTelh ¢ KOPOTKO3aMKHYTBIM pPOTO-
pPOM MMEET HOMHUHAJIbHBIC JaHHBIC, YKa3aHHbIE I KaXXIOTO BapUaHTa 3a/aHus B
Tabn. 2. HomuHanbHbIe NaHHBIC: JUHEHHOE HANPSIKEHUE MUTAIOMIEH CeTH Ujyoy,
gacToTa muTaromiero Toka f; = 50 I'm, MmomHOCTs Ha Balny Pyyoy, CAHXPOHHAS CKO-
POCTh BpaIllEHUs] MAarHUTHOTO TIOJISL Nq, CKOJBXEHUE poTopa S, oy, KIII N oM, KO-

I
5} UIMEHT MOLIHOCTH COS 140y, OTHOLIEHHE K; = —— HAYaJILHOIO IIyCKOBOI'O
1HOM
MHyCK
TOKA lipycx K HOMHHAIBHOMY TOKY 10y, OTHOIIEHUE Apye = m HA4aJIbHOTO
HOM

IyCKOBOrO MOMeHTa M ¢ K HOMHHAIBHOMY MOMEHTY Ha Baly M,,,, OTHOIICHHE

_ Mmax
Amax -

MAaKCHUMAJIbHOI'O MOMCHTAa K HOMHHAJIIbBHOMY MOMCHTY IIPHUBCACHLI B

HOM

Tab. 2.

Onpenenuts NOTPEOIIEMYIO U3 CETH AKTUBHYIO MOIIHOCTH Pj, .y, PEAKTHUB-
HYI0 MOIIHOCTD (10 ¥ HOJHYIO MOIIHOCTD Siy0v ; HOMUHANBHBIN My, , HAYAJIb-
HBIN TyCKOBON My« 1 MAKCUMABHBIA M., MOMEHTBI; HOMHUHATBHBIN [1 0, U Ha-
YaJIbHBIA MYCKOBOM [iycx TOKH; YaCTOTY TOKA B POTOPE f7,oy NMPH HOMHHAILHOM
HArpy3Ke U B MOMEHT IYCKA fypyc; YMCIIO TAP TOJIOCOB 0OMOTKH cratopa By |
CUHXPOHHYIO YTJIOBYIO YaCTOTY BPALLEHHUS MarHUTHOTO NOJI W1, @ TAKXKE YIIOBYIO
YaCTOTY BpAILECHHUS POTOPA Wyom- LIOCTPOUTH MEXAHUYECKYIO XapPAKTEPUCTUKY
M (w) acCHHXPOHHOTO JIBUTaTEJIS.

Taomn. 2
g = - = = 2 = | oz
= S = m i% é? § <t . T E = né
SRR R s TR
= & S s |5 |< |5 |7
4AMH180S2 37 2940 91 0,87 71 120 1,6 7 |24 0,08
2 5AH200L2 75 2925 | 92,8 | 0,88 | 140 | 245 2,1 6 | 26| 015




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|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 | 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 0,39
10 | 5AMH250M6 | 75 985 | 933 (083|147 | 727 | 1,7 | 65|23 | 13
11 | 5AMH315S6 | 132 990 | 942 0,85 | 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
3ananue 3.
OTBeTUTH MUCEMEHHO Ha TCOPCTHUUCCKUC BOIIPOCHI ITIO BaApHaHTaM.
1. 3aKoH ANEKTPOMArHUTHOW WHITYKIHH.
2. Marepuarbl, IpUMEHsIEMbIE B JIEKTPOMAITMHOCTPOCHHH.
3. Tumpbl, knaccudukarys U KOHCTPYKIHS TpaHC(HOPMATOPOB.
4. TlpunHrmn gerctBus TpanchopMaropa.
5. VYpaBHeHMs HaNPsLKEHUN, MATHUTOIBIOKYIIMX CHJT M TOKOB TpaHchopMaTopa.
6. IlpuBeneHue BTOpMYHON OOMOTKH TpaHC(opMaTropa K MEPBUYHOM, CXeMa 3ameriie-

HUS TIPUBEICHHOTO TpaHcdhopMaropa.

7.
8.
9.

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

Bexrophas auarpamma tpancgopmaropa.

Oco0eHHOCTH CXeM M KOHCTPYKIIMH TpeX(ha3HbIX TpaHC(HOPMATOPOB.
Onpenenenue XapakTepPUCTHUK XOJIOCTOT0 X0/1a TpaHchopMaTopa.
Ornpenenenre XapaKTEPUCTUK KOPOTKOTO 3aMBIKaHKS TpaHC(opmaTopa.
M3meHeHre 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.

PerymmpoBanue HanpsbKeHUs TpaHCPOPMATOPOB.

TpexoOMmoTouHbIE TpaHCHOPMATOPEI.

ABTOTpaHC(HOPMATOPHL.



20. Buspl a5eKTpoMEXaHMYECKHX TIpeoOpa3zoBaTesieil SHEPTUH.

21. YcTpoiicTBO aCHHXPOHHOTO JIBUTATEIS.

22. OGMOTKM MalI{H MEPEMEHHOTO TOKA.

23. TlonsTre 00 AMEKTPUIECKOM TPaTyce.

24. YcroBusl CO3/IaHus! BPAILAIOIIEr0Cs MArHUTHOTO TIOJISI.

25. DNEeKTpOBIDKYILAs CUjia B 0OMOTKE MAIlIMH IEPEMEHHOTO TOKA.

26. MarautoABMKyIIIast Crjla 0OOMOTOK MAIIMH MEPEMEHHOTO TOKA.

27. TlpuHrmn AeicTBUS aCHHXPOHHOTO JIBUTATEIIS.

28. YpaBHEHUs HANPsDKCHUNA, MArHUTOIBIKYIIMX CHJI M TOKOB aCHHXPOHHOTO JIBUTa-
TEJIA.

29. I[IpuBeneHue mapameTpoB 0OMOTKH poTOpa K CTaTopy.

30. BekropHast tuarpaMma aCHHXPOHHOTO JIBUTATEJIS.

31. Cxembl 3aMEIICHUSI ACHHXPOHHOT'O JIBUTATETIS.

32. DHepreTrvecKas quarpaMMa aCHHXPOHHOTO JIBUTATENs, €ro MOTEPH U KO PHITH-
€HT IIOJIE3HOTO JCCTBHS.

33. PeakTuBHAS MOIITHOCTh B ACHHXPOHHOM JIBUTATEIIE.

34. DneKTpOMarHUTHBIE MOMEHT M MEXaHMYeCKas XapaKTePUCTUKA ACHHXPOHHOTO
JIBUATATEIIS.

35. Paboune xapakTeprucTUKH aCHHXPOHHOTO IBUTATEJIS.

36. PerympoBanre CKOPOCTH BpaIlleHHsI ACHHXPOHHOTO JIBUTATEIIS.

37. Ilyck acMHXpOHHBIX JBUTATENEH ¢ (PasHBIM POTOPOM.

38. Ilyck acMHXpOHHBIX JIBUTraTeNeil ¢ 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 snekTpoasurarenp Tuna CIIH umeer ciemyronime HOMUHAIb-
HbIe JaHHbIe (Ta0j. 1) U1 KaXka0ro BapuaHTa 3aIaHUs: JIMHEHHOE HAIPSOKCHHE TTH-

taromieit cetn Uy, gactoty f = 50 I'i, MOIIHOCTL HA Bany Py, KIIJI Nuom | ko-

myCcK

3(QPUIMEHT MOIIHOCTU COSQy0y, KPATHOCTh IIYCKOBOI'O TOKA M, = , OTHOILICHUE

HOM

mycK

IIyCKOBOI'0O MOMCHTA K HOMHMHAJIBHOMY M = , OTHOIICHHUEC MAaKCHUMAJBbHOI'O

myCcK

HOM



max

MOMCHTa K HOMHHAJIBHOMY m = . OHpC,Z[CJ'II/ITI) HOMHWHAJIbBHYIO YTJIOBYIO
Y/

HOM

YacTOTY BpalllCHUSI pOTOPA M, MAKCUMAIBHBIA M.x U TTYCKOBOM My MOMEHTHI,
IIYCKOBOM TOK lyex, AKTHBHYIO Py, PEAKTHBHYIO Qon M TOJIHYIO MOITHOCTD Syoy
P HOMUHAJILHOH Harpyske. IlocTpouTs yriioByro xapaktepuctuky M(0) amexTpo-
JIBUTATENsA, OTMETUB HA HEM TOYKY JJIsi HOMUHAIBHOWU HATPY3KH M, a TAKKE Me-
XaHUYECKYIO XapaKTePUCTHKY AIEKTpoaBHraTes o(M).

Yucno nonrocos snekmpoosuecamens onpeoesiiom no nocieoHell yugpe cmam-
0apmHo20 0003HAYUEHUL MUNA INEKMPOOBULAM eI

Taomn. 1

BapI/IaHTBI KOHTPOJIbHOI'O 3aJaHUs

1 | 2 | 3 ] 4 ] 5 | 6 | 7 [ 8 | 9 | 10

Tun snexTpoaBUraTens

L
< =
H <
c:  § 30313131213 /3/2|¢
- S I A T G - s - A S A S
z £ S e O T T T O O
52 | Z | Z | B | E E|E|E| R & &
= = O O O O O O O O O
UinokB | 6 6 6 6 6 6 6

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

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

COS Puowm 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

Miox 0,8 0,85 0,8 085 | 095 | 0,75 | 095 | 0,85 11 1,3

My, 2 2,1 2,1 2,1 2,1 2 2 2 2 2




[Tpongomxenue tadm. 1

BapraHTBI KOHTPOJIBHOTO 33JaHUs

(&)
2 5 1 | 12 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
CE g Tun 31eKTpoABUraTeIs
0o | 2 | 9 | ® | @ | @ | o | o | e | o | o
2 H <t — © ()] © o » D » <
g Q L0 ~ @ Lo ~ i L 3% b ©
g & © © © r~ N~ < < o) Lo Lo
N i D D D D D D D D D
52 T o o T T . s T T ue
o 3 = S0 S0 = = = S S S =
= O &) &) O &) &) &) O O &)
Uson, KB 6 6 6 6 6 6 6 6 6 6
Pouow, KBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
Mhom 04 95,8 96,4 96,7 96,6 96,9 95,2 95,8 95,7 95,9 96,4
COS Qrom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 5,3 59 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 11
ITyCK
My, 2 2 2 2 2 2 2 2 2 2
3aganme 2.

DNEKTPOABUTATEINb MMOCTOSTHHOTO TOKA C MapauIeIbHBIM BO30YXICHUEM UMe-
€T CJeayIolllie HOMHHAIIbHBIE JaHHbIe (Tabi. 2) IS KaKJ0ro BapuaHTa 3a/IaHMUs:
MOCTOSIHHOE TuTatomiee HanpspkeHue Uy, TMOJE3HYI0 MOIIMHOCTh Ha BTy Ppyoy,
KIIA 7, , 4aCTOTY BpalEHUS Ny, COMPOTUBIIEHUE LIENH sIKOPs R, conpoTuBieHne

0OMOTKHM BO30YxkaeHUS R;.

OnpenenuTs CONPOTHUBIEHUE MMYCKOBOIO peocrata R mcxons u3 ycious,
YTO Ha4YaJbHBIN IIyCKOBOM TOK JBUTATENS PABEH IBYKPATHOMY HOMWHAJIBHOMY 3Ha-
YEHUIO TOKa, moTpedisieMomy u3 cetu: Imyck = 2IHoM.

Tab. 2

TexunyecKmne BapI/IaHTBI KOHTPOJIBHOT'O 3aIaHUsA
e rarens | L | 2 | 3| 4 | 5 6 7 | 8 9 | 10
Unow,B 110 | 220 | 110 | 220 | 220 | 220 | 110 | 220 | 220 | 110
Pasow, KBT 42 | 42 | 6 | 6 | 75| 13 | 56 | 56 | 8 | 11
Mo 745| 73 | 78 | 79 | 83 | 87 | 76 | 775 | 80 | 84
Nusony 0O/ 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
Rs, OM 12,6 | 53,1 | 21,9 | 82 | 531 | 82 | 17,1 | 494 | 494 | 134




[Tponomxkenue Tabd. 2

TexHNIecKIe BapuaHThl KOHTPOJILHOTO 3aJIaHHs

O rarens | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
UnowsB 110 | 220 | 110 | 220 | 110 | 220 | 110 | 220 | 220 | 220
P2uons KBT 34 | 34 | 45 | 45 | 71 | 71| 95 | 95 | 12 | 185
Nuow 94 805 | 81 | 825|835 | 8 |865| 87 | 88 | 87,5 | 87
Nutows 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
Ry, OM 409 | 150 | 49,2 | 177 | 49,2 | 177 | 49,2 | 197 | 197 | 64
3ajganue 3.

OTBETUTH MUCHMEHHO Ha TEOPETHYECKHE BOIPOCHI 110 BAPHAHTAM.
KoHcTpyKIHsi CHHXPOHHBIX MAIIIHH.

Cuctembl BO30YX/ICHUSI CHHXPOHHBIX MaIIIHH.

[TpuHIMI JEHCTBUSI CHHXPOHHBIX T€HEPATOPOB.

XO0JIOCTOM X0 CHHXPOHHBIX TEHEPATOPOB.

Peaxiwist sKOpsi CHHXPOHHBIX TE€HEPATOPOB.

BekTopHast iuarpamma HesIBHOTIOIFOCHOTO CHHXPOHHOT'O T€HEpaTopa.

. XapaKTEepUCTUKH XOJIOCTOrO X0Ja M KOPOTKOI'0 3aMbIKAHUSI CHHXPOHHBIX I'eHepa-
Topos, OK3.

8. BHemmue xapakTepUCTHUKA CHHXPOHHBIX TEHEPaTOPOB.

9. PerynupoBoYHbIC XapaKTEPUCTUKA CHHXPOHHBIX TEHEPATOPOB.

10. Tlotepw u KI1/] cHHXpOHHBIX MaIIIKH.

11. BximroueHre CHHXpOHHBIX T€HEpaTOpOB Ha MapauUIeIIbHYIO PadoTYy.

12. PerynrpoBaHue aKTHBHOM MOIITHOCTH CHHXPOHHBIX TE€HEPAaTOPOB.

13. YrnoBble XapakTEepUCTHKA CHHXPOHHBIX TEHEPATOPOB.

14. YcnoBust CTaTUUECKOW YCTOMYMBOCTH MApAIETIbHON Pab0Thl CHHXPOHHOTO TeHe-
patopa.

15. U-o0pa3Hble XapaKTepUCTUKN CHHXPOHHBIX T€HEPATOPOB.

16. [puHIUT ISHCTBUSI CHHXPOHHBIX JBUTATEIICH.

17. Tlyck CHHXpOHHBIX ABUTATENEH.

18. U-o0pa3Hble XapakTepUCTUKA CHHXPOHHBIX JIBUTATENICH.

19. PaGoune xapaKTepruCTUKN CHHXPOHHBIX JIBUTATENICH.

20. CMHXpOHHBIN KOMIIEHCATOP.

21. ITpuHIMn AeHCTBUS MAIIMH TIOCTOSHHOTO TOKA.

22. KoHCTpyYKIMSI MAILMH [TOCTOSIHHOTO TOKA.

23. OOMOTKH SIKOPsI MaIlTFH IMOCTOSTHHOTO TOKA.

24. DJIC u dNeKTPOMAarHUTHBIM MOMEHT MAIlIFH ITOCTOSTHHOTO TOKA.

25. Peakiust sKOpsI MAITIMH MTOCTOSTHHOTO TOKA.

26. YcTpaHeHHe BPEIHOTO BIMSIHUSI PEAKIIMU SKOPSI B MAILIMHE TIOCTOSTHHOT'O TOKA.
27. KommyTaliysi B MallIimHax MOCTOSIHHOTO TOKA M CIIOCOOBI €€ YTy UIIICHHSI.
28. Knaccuguxkaiiysi 1 OCHOBHbIE YPaBHEHHS TEHEPATOPOB MOCTOSIHHOTO TOKA.
29. Knaccudukaiys v OCHOBHbIEC YpaBHEHHS IBUTATENIeH MOCTOSIHHOTO TOKA.

NooohrwbdE




30. XapakTepuCTHKU JBUTATENEH ITOCTOSHHOTO TOKA.

31. CrocoObl 1 ycIioBUsI IyCKa JBUTATENEH MTOCTOSIHHOTO TOKA.

32. CriocoObl M3MEHEHHS HAIIPABJICHHS BPAILICHUsI IBUTaTesIel TOCTOSTHHOTO TOKA.
33. Crioco0ObI peryarpoBaHust CKOPOCTH BPAITICHUsI IBUTATENICH TTOCTOSIHHOTO TOKA.
34. CriocoObI TOPMOKEHUS JIBUTATENICH TTOCTOSTHHOTO TOKA.

35. Ilorepu 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 Bompoca

Ne Bompoca

MakcumanvHolit 6an1 3a KOHMPONLHYIO padomy 6 5 cemecmpe cocmaeis-
em 30, munumanovnwiit 6ann — 20 ona 3aounozo omoenenus. Uz nux:
— 3a0anue 1 — max 10 éannoe; min — 7 6annoe;
—  3a0anue 2 — max 10 éannoe; min — 7 éannos;
— 3a0anue 3 —max 10 éannroe; min — 6 éannos.
Ilpu noemopnom nepenucvléanuu KOHMPOALHOU 6 UMO206bLIL DPellmMUHZ
uoem cpeoHuil OaN1 O 6cem NONLIMKAM.

MaxkcumanvHolii 0a1n 3a KOHMPOILHYIO padomy 6 6 cemecmpe cocmaens-
em 30, munumanwvustii 6ann — 18 ona 3aounozo omoenenus. U3 nux:
— 3a0anue 1 —max 10 éannoe; min — 6 éannos;
—  3a0anue 2 — max 10 éannoe; min — 6 éannos;
— 3adanue 3 — max 10 éannoe; min — 6 éannoe.

Ilpu noemopnom nepenucvléanuu 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 UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN 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 0YHO-3204HOI0 M 3204HOI0 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 OOMOTKHM M CXE€Ma 3aMEIleHUs TPUBEICHHO-
ro TpaHcgopmaropa.

5. BekTtopHas auarpamma TpaHnchopmaropa.

6. TpancdopmupoBanue Tpex(}pa3zHOro TOKa U CXeMbl COEIMHEHUSI 0OMOTOK TpeX-
¢dazHbIX 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 MEPEMEHHOTO TOKa U OCHOBHBIE TTOHATHS 00 00-
MoTKax ctatopa. IJIC oOMOTKH cTaTopa.

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

15. MJIC cocpenotouennoi oomotrku. MJIC pacnipeaenennoit oomotku. MJIC
Tpex(das3Hoit 0OMOTKH cTaTopa.

16. KpyroBoe, 2JIIMIITUYECKOE U ITYIHCUPYIONIEE MATHUTHBIE TTOJIS.

17. ITpuHUMI JEHCTBUS ACHHXPOHHOTO JBUraTelNsl. Y CTPOMCTBO aCUHXPOHHON Ma-
IIIMHBI.

18. PexxuMbl pabOTHI aCHHXPOHHON MAIlIUHBI.

19. MarnuTtHas 1enb aCHHXPOHHOIN MaITNHBI.

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

21. IlpuBenenue mapaMeTpoB OOMOTKH POTOpa M BEKTOPHAS JUarpaMma aCHHXPOH-
HOTO JIBUTaTeIs.

22. Totepu u KIIJ] acuHXpoHHOTO JBUTATEIIS.



23. DIeKTPOMArHUTHBIM MOMEHT U MEXaHUYECKUE XapaKTePUCTUKU ACHHXPOHHOTO
JIBUTATEJISL.

24. MexaHH4YeCcKHe XapaKTePUCTUKN ACHHXPOHHOTO JABUTATENS IPU U3MEHEHUSX Ha-
NPSDKEHUSI CETU U aKTUBHOT'O COTPOTHUBIIEHUSI OOMOTKH pOTOpAa.

25. Paboune xapaKTepuCTUKA ACHHXPOHHOTO JIBUTATEISI.

26. Ilyck nBurareneit ¢ pa3HBIM POTOPOM.

27. Ilyck aBurareneit ¢ KOPOTKO3aMKHYTBIM POTOPOM.

28. KopoTK03aMKHYTBIE aCHHXPOHHBIE JIBUTATEIIH C YIYYIICHHBIMH MyCKOBBIMH Xapak-
TEPUCTUKAMHU.

29. PerynupoBaHue 4acTOThI BPallleHHsT aCHHXPOHHBIX JIBUTaTENIEH.

Maxkcumanwvnutii 0ann 3a 3auem cocmaensem 40, munumanvnotii 6ann — 20
07151 OUHO-3A0YHO020 U 3A0UHO20 OMOECHUIL.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
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 3k3aMeHy
JJISL 0YHO-3204HOI0 M 3204HOI0 OTAEJICHUI
M0 JUCHUIIINHE «DJIEKTPUUECKHE MAITUHBD)

1. IlpuHun neiicTBUS CHHXPOHHOTO JIBUTATENs M TeHepaTopa.

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

3. MarnuTHas 11ens ¥ MAarHATHOE T0JIe CHHXPOHHOW MaIlIWHBI.

4. Peakuus sSIKOps. CHHXPOHHOT'O FeHepaTopa. Y paBHEHUS HANPSHKEHUH CUHXPOHHOTO

reHeparopa.

5. XapakTepuCcTUKH CHHXPOHHOTO TeHepaTopa.

6. I[Torepu u KIIJI cHHXpOHHBIX MaIIIKH.

7. BkimioyeHue reHepaTopoB Ha MMapajijiesibHyIo padoTy.

8. Harpy3ska reHepaTopa, BKIFOUEHHOTO Ha IMapajieIbHyI0 padoTy.

9. VrioBble XapaKTePUCTHKH CHHXPOHHOTO TeHEPaTopa.

10. U-oGpa3Hbie XapaKTEepUCTUKH CUHXPOHHOTO TeHepaTopa.

11. Ilyck w mpUHIMI JEHCTBUS CHHXPOHHOTO JIBUTATEIIS.

12. U-oGpa3ubie u pabourie XapakKTEpUCTUKH CHHXPOHHOTO JIBUTaTEIsl.

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 1IeTb U PEAKIHS SKOPSI MAITHHBI TTOCTOSTHHOTO TOKA.

18. CnocoObl BO30yXxA€HHS MalllMH MOCTOSIHHOTO TOKA.

19. Ilotepu u KIIJ[ MammHbI MOCTOSHHOTO TOKA.

20. OcHOBHBIE ypaBHEHUS T'€HEPaTOpa MOCTOSHHOTO TOKA.

21. OCcHOBHBIEC XapaKTEPUCTUKU TEHEPATOPa IOCTOSIHHOTO 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 04H0-3004UH020 U 3A0UHO020 OMOeIeHUIL.



		2023-05-03T08:31:07+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




