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TurnoBsie 3a1aHus U1l KypCOBOTO ITPOEKTA!

Tunosoit pacuér. Pacuer TpexdaszHpix TpaHCHOPMATOPOB.

Pacuer TpanchopmaTopa mpousBoauTCs B 2 Tana: NpeBapuTebHBIN U OKOHYATeNbHBIN. Ha
JTane MpeBapUTENIbHOTO pacyeTa ONpPEACNICHHE HEKOTOPhIX pa3MEepoB U IapaMeTpoB
OCYIIECTBIISIETCS 110 YIPOIIEHHBIM BBIPAKEHHUSIM C UCTIOJIb30BaHUEM KO3 (PUIIMEHTOB, TTOTYYEHHBIX
U3 TPAKTUKU MPOeKTUpoBaHUs. [Ipu OKOHYATEIHHOM pacyeTe, KOTOPBIM MPOU3BOIUTCS IOCIE
BbIOOpa KOHCTPYKIMU U OIpPEACNEHUs pPa3MEpoB 3JIEMEHTOB TpaHc(hOpMaTropa, MPOBEPKH H
MOATOHKH K 3a/IaHHOM HOpME MapaMeTPOB KOPOTKOTO 3aMbIKaHUsI, YTOUHSIOTCSI OCHOBHBIE pa3Mephl
U TIapaMeTphl TpaHcpopMaTopa.

JI1st CHUKEHUSI TPYIOEMKOCTH PAaCu€TOB CXEMY MX BBIMOJHEHUS HEOOXOJIUMO CTPOUTH TaK,
4TOOBI 3aJ]aHHBIC TMapaMeTPbl YYUTHIBAIUCH M KOPPEKTHPOBAIHCH HA PAHHUX CTAAMIX pacyeTa.
OTUM yCIIOBUSM OTBEYAET CIEAYIONIAsl CXeMa ero MPOBEJCHUS (M TaKUM JIOJKHO OBITh COIEpKaHUE
IPOEKTA):

1 )onpenenieHrie OCHOBHBIX AJICKTPUYECKUX BETUYUH (TI0 3aJaHHBIM MapaMeTpam):

a) TUHEHHBIX U (a3HBIX HOMUHAIBHBIX TOKOB U Hanpspkenuit oomotoxk BH u HH;

0) UCTIBITATETLHBIX HATIPSHKEHU 0OMOTOK;

B) aKTUBHOM U PEAKTUBHOM COCTABIISIONINX HATIPSHKEHUSI KOPOTKOTO 3aMbIKaHMUSI;

2) pacder OCHOBHBIX pa3MepoB TpaHchopmaTopa:

a) BBIOOp CXEMbI, KOHCTPYKITUU U TEXHOJIOTHH U3TOTOBIICHUS MAarHUTHOU CUCTEMBI,

0) BBIOOp MapKd W TONIIUHBI JIUCTOB CTAIM U THUNA W3OJSIUU TUIACTUH, WHAYKIUUA B
MariuTHOM CHUCTEME;

B) BBIOOp MaTepuaga 0OMOTOK;

') TpeABapUTEIbHBIA BEIOOP KOHCTPYKIIMH OOMOTOK;

J)BBIOOP KOHCTPYKIIMM U OMPEACICHUE Pa3MEpPOB OCHOBHBIX H3OJISIIMOHHBIX MPOMEKYTKOB
I71aBHOM M30JAIIMHA OOMOTOK;

€) TpeIBapUTENbHBIA pacyeT TpaHcGopMaTopa U BHIOOP COOTHOIICHHUS OCHOBHBIX Pa3MEpPOB

o U, p P .
B C YUYCTOM 3aaHHBIX 3HAYCHHUU ko kw0 OH ]

) OIIpeleNeHue JAMaMeTpa CTEPKHA U BBICOTBI OOMOTOK, NpPEIBAPUTENIBHBIA pacuer
MarHUTHON CUCTEMBI;

3) pacuet oomorox HH u BH:

a) BeiOOp THoB ooMoTok HH u BH;

0) pacuet BapuanToB oomMoTku HH; Be1O0p 00MoTKM HH Ha 0CHOBE cCpaBHEHHMS MMOTy4YEHHBIX
MaccorabapUTHBIX XapaKTepUCTHK;



B) pacuet BapuanToB 0OMoTku BH; Be1OOp 00MoTKM BH Ha ocHOBe cpaBHEHHUS MOIyYEHHBIX

MaCCOFa6apI/ITHI>IX XAPAKTCPUCTHUK,

4) ompeesieHrne mapaMeTpoB KOPOTKOTO 3aMbIKAHUS
a) MOTEPh KOPOTKOTO 3aMbIKaHUSI — OCHOBHBIX U JOOABOYHBIX B OOMOTKax, JOOABOYHBIX B

QJICMCHTAaX KOHCTPYKIIUH,

xXoa:

0) HOMHMHAJILHOTO HANPSKEHUS KOPOTKOTO 3aMbIKaHHUS;
B) MEXaHUYECKUX CHJI B OOMOTKaX;
5) OKOHYATEJIbHBIM pacueT MarHUTHOU cuctembl. OnpeieNieHne mapaMeTpoB XOJIOCTOrO

a) pa3MepoB MAKETOB M AKTUBHBIX CEYCHHUM CTEPIKHS U SIpMa;

0) Macchl CTEP>KHS U SIpM U Macchl CTalH;

B) MOTEPh XOJIOCTOTO XO/1a;

T') TOKa XOJIOCTOTO XO0/a;

6) TETUIOBOW PAaCUeT U PacUYeT CUCTEMBI OXJIAXKICHUS:

a) MOBEPOYHBIN TEIJIOBOW pacueT 0OMOTOK;

0) pacyeT CUCTEMBI OXJaxaeHHs (6aKa, paIuaToOpOB);

7) orpeiesieHne rabapuTHBIX pa3MEPOB TpaHCPOpMaTOpa U MacChl MATEPHAIIOB.

Pacder criegyer BeCcTH MPEeUMYIIECTBEHHO C MCIIOJIB30BAHUEM €IUHUI] H3MEPEHHS CHCTEMBI

CH, HO BO Bcex cimydyasx HEOOXOIUMO aHAIU3UPOBATh MPUMEHsIEMYIO (GOpPMYIly U yCTaHABIIMBATH
UCIIOJIb30BaHNUE TPEOYEMBIX €AMHUI] U3MEPECHHUSI €€ BETNYHH.

BapuanThl 3a1aHus Ha KypcOBO€ IPOEKTUPOBAaHUE TIPUBEIEHBI B Ta0aune 1.

Tabnuna 1 — BapuanTtsl 3ajaHusl HA KypCOBOE MPOSKTUPOBAHUE

MomtHocTh CxeMBI U U, P Py i,

Ba | Tpancdop- | v, /U, | Tpymnma % ’ BT’ BT’ % ’
pu MaTopa , coeInHe-

aH S, kB-A kB HUH

T 00MOTOK

1 100 10/0,4 /Yy-11 45 1980 290 2,2
2 160 10/0,4 /Yy-11 45 2650 510 2,4
3 250 10/0,4 J/Yy-11 45 3700 740 2,3
4 400 10/0,4 /Yy-11 47 5900 950 2,1
5 630 10/0,4 J/Yy-11 55 8500 1310 2,0
6 1000 10/0,4 J/Yy-11 55 10800 1550 1,2
7 1250 10/0,4 /Yy-11 6,0 15000 1800 1,2
8 1600 10/0,4 /Yy-11 6,0 16500 1950 1,0
9 2500 10/0,4 /Yy-11 6,0 25000 3400 0,8
10 4000 35/6,3 J/1-0 6,5 25000 6200 3,0
11 6300 35/6,3 /1-0 6,5 46500 12300 3,0
12 100 6/0,4 /Yy-11 45 1980 290 2,2
13 160 6/0,4 /Yy-11 45 2650 510 2,4
14 250 6/0,4 /Yy-11 45 3700 740 2,3
15 400 6/0,4 /Yy-11 4,7 5900 950 2,1
16 630 6/0,69 /Yy-11 55 8500 1310 2,0
17 1000 10/0,69 /Yy-11 55 12200 2100 14
18 1000 6/0,69 /Yy-11 55 12200 2100 14
19 1600 6/0,4 /Yy-11 6,0 16000 2050 1,0
20 2500 6/0,4 /Yy-11 6,0 24000 2800 0,8




Turnoseie BOIPOCH! K K3aMEHY

Tema 1. OcHOBHBIE TOHATHS 00 QJICKTPUYICCKUX MalllMHAX.

1. KakuMu OCHOBHBIMHU 3aKOHAMH OTIUCBHIBAOTCS (PU3HUECKUE TTPOIIECCHI, IPOUCXOISIINE B
AIIEKTPUUYECKUX MaIIHHAX ?

2.Uto Ha3bIBACTCS MAITMHON TIOCTOSTHHOTO TOKa?

3.UT0 Ha3BIBaETCS MANTMHOW MTEPEMEHHOTO TOKa?

4.Yto Takoe Tpanchopmartop?

5.HazHaueHne 0OMOTKH SIKOPSI.

6. Hasznauenue naaykropa.

Tema 2. MamHel TOCTOSIHHOTO TOKA.

KoHcTpyKuMy v NpUHLIMIBL JEWCTBUS MAILIUH ITOCTOSIHHOTO TOKA.
Knaccugukanus 0OMOTOK SIKOpS MaIllIMHBI IOCTOSIHHOTO TOKA.

Knaccugukanus 0OMOTOK cTaTOpa MalIMHbI TOCTOSIHHOTO TOKA.
OnexktpoMarHuTHbIE MOMeHT MIIT.

®u3nyecKrue OCHOBbI KOMMYTAIIMHU B MallIMHAX TOCTOSIHHOTO TOKa.

AHan3 IpuUYrH UCKpeHUs. Buasl KommyTanuu.

Knaccudukanust 1 OCHOBHbIE XapaKTEPUCTUKH T€HEPATOPOB MOCTOSTHHOTO TOKA.
VYcnoBust caMoBO30YKIEHUSI TEHEPATOPOB NMapaIeIbHOTO U CMEIIAHHOTO BO30 Y KIECHUSI.
XapakTepUCTUKU T€HEPATOPOB MOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YXKICHHUS.
10 XapakTepUCTHKU T€HEPATOPOB MOCTOSSHHOTO TOKA C CAMOBO30YKICHUEM.

11. Knaccudukanusi 1 OCHOBHBIE XapaKTEPUCTUKH JIBUTATENIEH TOCTOSHHOTO TOKa
12.Tlyck u peBepcupOBaHUE JIBUTATEINICH MOCTOSHHOTO TOKA.

13. PerynupoBaHue 4acTOThI BpallleHUs ABUTaTeel MOCTOSTHHOTO TOKA.

14. TopmoskeHue IBUTATeNIe MOCTOSHHOIO TOKA.

15. YcnoBus ycToitunBoit paboThl ABUTATENEH MOCTOSTHHOTO TOKA.

16. YHuBepcasibHbIE KOJJIEKTOPHbIE MAIIUHBI.

17. CriernanpHbIe MAIIUHBI TOCTOSHHOIO TOKA.

18. KoHCTpyKIIMY ¥ IPUHITUI JSHCTBHS TUCTEPE3UCHOTO ABUTATEIS.

19. Pa3HOBHIHOCTH KOHCTPYKIIUH IIArOBBIX JABUTATEICH.

20. Knaccuduxanus MUKpO3JIEKTPOIBUTATEIIEH.

CoNOORWNE

Tema 3. Tpancdopmaropsl.

OCHOBHBIC TTOHATHS O TPAaHCHOPMATOPaX.

Konctpykumst omHOpa3HOTO TBYXOOMOTOYHOTO TpaHChopMaTopa.
Pa3HOBHIHOCTH MarHUTOMPOBOIOB OTHO(GA3HBIX TPAHCHOPMATOPOB.
[Tpunnun nevictBus ongHodazHoro Tpanchopmaropa.

Konctpykimm 00MoTOK oiHO(a3HOTO TpaHchopmarTopa.

SIBieHMs, BOSHUKAIONINE TPY HAMAarHUYMBAHUU CEPJICYHUKOB TPaHC(HOPMATOPOB.
Pacuer marauTHO 1iernu ogHO(Ma3HOTO TpaHchopMaTopa.

NuaykTHBHOCTH 0OMOTOK TpaHchopMaTopa M 3JICKTPOMAarHUTHOE paccesiHue.
Cxemsl 3amerneHus oqHo(a3HoOTo TpaHCPopMaTopa.

10 VYpaBHEHUS HaNPSKEHUs TpaHCPOpMaTopa.

11. PexxuM X0JIOCTOrO X0O/a.

12. PexxuiM KOPOTKOTO 3aMbIKaHUSI.

13. Pabora ogHO(da3zHOTO TpaHchopMaTopa Mo Harpy3KO.

ocoNORONE



14. KT1J] omrOdazHOoTO TpaHchopMaTopa.

15. TTapannenpHas pabota ogHO(a3HBIX TpaHCHOPMATOPOB.

16. Korctpykius TpexdazHoro 1ByxoOMOTOYHOTO TpaHchopmaTopa.

17. Pa3HOBUIHOCTH MarHUTOMPOBOJIOB TpeX(ha3HbIX TpaHC(HOPMATOPOB.

18. IIpunnun paboTsl Tpexda3zHoro TpanchopmaTopa.

19. KorcTpykiuu oOMOTOK Tpexda3Horo TpaHchopmaropa.

20. CxeMsblI ¥ TPYIITBI COeAUHEHN 00MOTOK TpeX(a3HbIX TpaHCcHOpPMATOPOB.
21. Pacuet marauTHO# nernu TpexdazHoro Tpanchopmaropa.

22. KOHCTPYKITMHU U CITOCOOBI OXJIaXACHUS TpeX(pa3HbIX TpaHCHOPMATOPOB.
23. Cxembl 3aMeliieHust TpexdasHoro TpanchopmaTopa.

24. YpaBHeHUs HaNpsDKEHUS TpexdazHoro Tpanchopmaropa.

25. Pexxum xomocToro xozaa Tpexdasnoro tpanchopmaropa.

26. PexxuM KOPOTKOTO 3aMbIKaHUS TpeX(ha3Horo.

27.Pabota tpexdaznoro TpanchopmaTopa 1moj Harpy3Koi.

28. KIIJI Tpexdasznoro tpanchopmaropa.

29. IlapannensHas padora Tpexda3HbIX TpaHCHOPMATOPOB.

30. Knaccudukanus TpaHcGopMaTopoB CIEIIHATLHOIO Ha3HAUCHUS.

31. OgrodazHbie aBTOTpaHCHOPMATOPHI (KOHCTPYKITUS M IPUHIIAI PAOOTHI).
32. Tpexdaszubic aBTOTpaHCHOPMATOPHI.

33. 3ameputenbHbIe TpaHCHOPMATOPHI TOKA.

34. zmeputenbHble TpaHCHOPMATOPHI HATIPSHKECHUS.

Tema 4. OcHOBBI 00I1I€#1 TEOPUH MAIIIUH IEPEMEHHOTO TOKA.

1. Knaccudukanus MamvH NepeMEeHHOTO TOKa.

2. MarHuTHbple TIOJISI W OCHOBHBIE DJIEKTPOMAarHWTHBIE TapaMmMeTpbl OOMOTOK MaIllluH
MEPEMEHHOI0 TOKA.

3. YcrnoBus co3iaHus Bpalaroierocsi MAarHUTHOTO TOJIsl B 0IHO(a3HON CUCTEME.

Tema 5. ACHHXpOHHBIE MaIIVHBI.

Knaccudukanust acHHXpOHHBIX JBUTATEIEH.
YCTpoiicTBO U MPUHIMIT PAOOTHI ACHHXPOHHOT'O IBUTATElIsl.
Tpexda3Hblii aCHHXPOHHBIN ABUTATEIb C KOPOTKO3aMKHYTBIM POTOPOM.
ACUHXPOHHBIN ABUTATENb € (Pa3HBIM POTOPOM.
CKopocCTb BpalleH!sl MAarHUTHOTO TOJISl M CKOJIbJKEHHUE.
OpnHodaszHble aCHHXPOHHBIE IBUTATEIIH.
[Tyck u peBepcupOBaHKE aCHHXPOHHBIX ABUTaTENEH.
Pabora tpex(asznoro apuratens B 0JHO(A3HON CETH.
Bpamiaronirie MOMEHTBI U MEXaHHUYECKHE XapaKTEPUCTUKN ACHHXPOHHON MAalllUHBI.
10 ACHHXpPOHHBIE KOPOTKO3aMKHYThIE JIBUTATEIN C YIAYyYIICHHBIMUA MYCKOBBIMU
XapaKTepPUCTUKAMHU.
11. XapakTepHCTUKHN XOJIOCTOrO X0/1a aCUHXPOHHOT'O JIBUTaTEs.
12. PaGoune xapaKTepUCTUKHA ACHHXPOHHOTO JIBUTATEs.
13. PerynupoBaHue 4aCTOThI BpPAILLEHUSI aCHHXPOHHBIX JIBUTaTECH.
14. Ocobble BUABI U peKUMBI paboThl MHOTO()a3HBIX aCHHXPOHHBIX MAIlIKH.
15. Tunu4Hble KOHCTPYKLIMU CTATOPOB TPEX(a3HbIX ACHHXPOHHBIX JBUTATENEH.
16. TunuyHble KOHCTPYKLIUU POTOPOB TPEX(Pa3HBIX ACUHXPOHHBIX JBUTATEIEH.
17. Tunu4yHbIe KOHCTPYKIIUU CTATOPOB OJHO(A3HBIX ACHHXPOHHBIX JIBUTATEICH.
18. DHepreTrueckas AuarpaMMa aCHHXPOHHOTO JBUTATEIIs.
19. Ko dpuumeHT nojae3Horo AeCcTBUS U Ki1accupUKaIUs MOTEPh MOIIIHOCTH.

©CoNOGORONE



Tema 6. CI/IHXpOHHbIe MalllhuHbI, SJICKTPUICCKUC MAIIIMHbI MaJIO MOILIHOCTH.

YcTpoicTBO U PUHIUTT paOOTHl CHHXPOHHOI'O T€HEpaTopa.
KoHncTpykuun potopoB (sikopeil) Tpex@a3zHbIX CHHXPOHHBIX T€HEpaTopax.
CamMoB030y>k1eHuE Tpex(da3HOro CHHXPOHHOTO TeHEpaTopa.
XapaKkTepuCTHKa X0JIOCTOTO X0Ja CHHXPOHHOTO TeHepaTopa.
BHemHss xapakTepucTHKa CHHXPOHHOTO TeHepaTopa.
PerynmupoBounas xapakTepucTHKa CHHXPOHHOTO TeHEepaTopa.
CHUMMeTpHUYHbIE YCTAaHOBUBIIHUECS PEKUMBI pa0OThI CHHXPOHHBIX T€HEPATOPOB.
HecumMmeTrpuuHble pexxuMbl pabOThl CHHXPOHHBIX T€HEPaTOPOB.
[MapannensHas paboTa CHHXPOHHBIX T€HEPATOPOB.

10 PabGoTa cHHXpOHHON MaITUHBI B PEXKUME ABUTATEIS.

11. YcTpoicTBO ¥ IPUHIUT pabOThl CAHXPOHHOT'O JIBUTATEIIS.

12. MarHuTHbIE TTOJI 1 OCHOBHBIE DJIEKTPOMArHUTHBIC TApaMETPbl 0OMOTOK CHHXPOHHBIX
MaIlyH.

13.Tlyck u ocTaHOBKAa CHHXPOHHOTO JIBUTATEJs.

14. PaGouune xapaKTepUCTUKUA CUHXPOHHOTO JIBUTATEIS.

15. KoHCTpyKIIMHA CHHXPOHHBIX MAKPOABHUTATENICH U HX TIPUMEHEHHE.

16. KoHCTpyKIIMK POTOPOB U CTATOPOB B CHHXPOHHBIX MUKPOJIBUTATEIISX.

17. KoHCTpYKTUBHBIC PA3HOBUAHOCTH CUHXPOHHBIX PEAKTUBHBIX JIBUTATEICH.

18. YcTpolcTBO M MPUHIUT IEHCTBUS PEAYKTOPHOTO IBUTATEIIS.

19. KoHCTpYKIIMY ¥ IPUHITHIT JEHCTBHUS THCTEPE3UCHOTO JIBUTATEIS.

20. Pa3HOBUIHOCTH KOHCTPYKIIMH IIArOBBIX ABUTATEICH.

21. CUHXpOHHBIE KOMIIEHCATOPBHI.

CoNOORWNE

Tema 7 JjiekTpryecKue MAIIUHBI MAJIOH MOILIHOCTH

1. Bugsl anekTpuyueckux MamuH Masioi MomiHocti. Haznauenue. [Ipumenenue.

2. ACUHXpOHHBIE IBUTATEIN MAJIOW MOIITHOCTH: OOIIEro MPUMEHEHHS U YIPABIISIEMBIC C TOJIBIM
Y KOPOTKO3aMKHYTBIM POTOPOM. SIBJIEeHHE CaMOX0/1a.

3. CUHXpOHHBIE ABUTATENIN MaJIOW MOUTHOCTH: PEAKTUBHbBIE, TUCTEPE3UCHBIN, C TOCTOSIHHBIMU
MarHuTamHu.



