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TumnoBsie 3a1aHus JUIsl KYpCOBOTO ITPOEKTA!

Tunosoit pacuér. Pacuer TpexdaszHbix TpaHCHOPMATOPOB.

Pacuer TpanchopmaTopa mpousBoauTCs B 2 3Tara: NpeBapuTeIbHBIN U OKOHYATeNbHBIN. Ha
JTane MpeIBapUTEIbHOrO pacuera OMNpENeJCHHE HEKOTOPhIX pPa3sMEpPOB M MapaMETpPOB
OCYIIECTBJISIETCS TIO YIPOIIEHHBIM BBIPAKCHUSIM C UCTIOIH30BaHHEM KOA(D(DHUITMEHTOB, MOTYYEHHBIX
W3 MPAKTUKUA TpOeKTUpoBaHus. [Ipy OKOHUATENBLHOM pacyeTe, KOTOPBI MNPOU3BOJUTCS TMOCIIE
BbIOOpAa KOHCTPYKIIMM M ONpEAETICHUS pPa3MEPOB 3JIEMEHTOB TpaHchopMaropa, MPOBEPKU U
NOJITOHKH K 3a/IaHHOW HOPME MapaMeTPOB KOPOTKOI'O 3aMbIKaHHUSI, YTOUHSIOTCSI OCHOBHBIE Pa3MeEpPHI
U TlapaMeTphbl TpaHcpopmaTopa.

JIis1 CHUKEHUSI TPYJOEMKOCTH PacueToOB CXEMY MX BBIMOJIHEHHUS HEOOXOAMMO CTPOUTH Tak,
4yTOOBI 3aJ]aHHBIE MapaMeTPhl YUUTHIBAIUCH M KOPPEKTHUPOBAJIUCh HAa PAHHUX CTAIUSAX pacyeTa.
OTUM yCIIOBUSAM OTBEYAET CIEAYIOIIasl CXemMa ero MpoBeAeHHs (U TAKUM JIOJIKHO OBITh CO/IepKaHKe
IIPOEKTA):

1 )onpenenenre OCHOBHBIX SJIEKTPUUECKUX BETMYHH (10 33JJaHHBIM MTapaMeTpam):

a) IMHEWHBIX U (Da3HBIX HOMUHAJIBHBIX TOKOB M HampsbkeHuit oomorok BH n HH;

0) UCTIBITATEIILHBIX HANPSDKEHUI 0OMOTOK;

B) aKTUBHOM M PEaKTHUBHOW COCTABJIAIOIINX HAMPSIKEHUSI KOPOTKOTO 3aMbIKaHUS;

2) pacdeT OCHOBHBIX pa3MepoB TpaHchopmaTopa:

a) BBIOOp CXEMbI, KOHCTPYKIIUU U TEXHOJIOTHUH U3TOTOBJICHUS MAarHUTHOU CHCTEMBI,

0) BBIOOp MapKH W TOJIIUHBI JIMCTOB CTAJM M TUNA HW3OJSAIUU IJIACTHH, WHAYKIUA B
MarHUTHOM CHUCTEME;

B) BBIOOp MaTepuaia 0OMOTOK;

') MpeaBapUTeIbHBIA BHIOOP KOHCTPYKIIUU OOMOTOK;

1) BBIOOP KOHCTPYKITUU M ONPEJICIICHHE Pa3MEPOB OCHOBHBIX H3OJIAIIMOHHBIX MPOMEXYTKOB
IJIaBHOM M30JIAIIMH OOMOTOK;

€) TpeIBapUTENbHBIA pacyeT TpaHchopMaTopa M BHIOOP COOTHOIICHHSI OCHOBHBIX Pa3MepOB

B ¢ yuerom 3aaHHBIX 3HAUCHUN Uk ) Py U Pon ;

K) OINpeAesieHHe auaMeTrpa CTEepKHA U BBICOTBI OOMOTOK, NpEABapUTENbHBIM pacuer
MarHUTHOM CUCTEMBI;

3) pacuet oomorox HH n BH:

a) Be100p TunoB oomotok HH u BH;

0) pacuer BapuanToB oomMoTkn HH; Bb160p 06MoTK HH Ha OCHOBE cpaBHEHHS MOIy4YEHHBIX

MaccorabapuTHBIX XapaKTEPUCTHK;



B) pacuet BapuaHnTtoB oOMoTkH BH; Bb100p 06MoTKM BH Ha ocHOBE cpaBHEHMSI IOTyUYEHHBIX

MaccorabapUTHBIX XapaKTEPUCTHUK;

4) ompeJieJICHUE apaMeTPOB KOPOTKOTO 3aMbIKAHUS:
a) MOTepPh KOPOTKOTO 3aMbIKAHUSI — OCHOBHBIX M JOOABOYHBIX B OOMOTKax, I0OABOUHBIX B

AJIEMEHTaX KOHCTPYKLHNU;

xXo4a:

0) HOMHMHAJILHOTO HaNpPSIKEHUS KOPOTKOTO 3aMbIKAHHUS;
B) MEXaHUUYECKHUX CHJI B OOMOTKaX;
5) OKOHYATEJIbHBIA pacueT MarHUTHOW cucteMbl. OnpeaeneHue napaMeTpoB X0JIOCTOro

a) pa3MepOoB MAKETOB U aKTUBHBIX CEUCHHUM CTEPXKHS H APMa;

0) Macchl CTEPXKHS U IpM U MaccChl CTaH;

B) MIOTEPH XOJOCTOT0 XOa;

') TOKa XO0JOCTOr0 X014,

6) TETUIOBOM pacueT M PacyeT CUCTEMbI OXJIAXKICHUS:

a) TOBEPOYHBII TEIIOBOM pacyeT 0OMOTOK;

0) pacyeT cucTeMbl oxJaxjacHus (6aka, paIuaTopoB);

7) ornpezesieHne rabapuTHBIX pa3MepoB TpaHCPopMaTopa U Macchl MaTEPHAIIOB.

Pacder crnenyer BeCTH MPEMMYIIECTBEHHO C MCIIOJIb30BAHUEM CIIUHUI] H3MEPEHHSI CHCTEMBI

CH, HO BO Bcex cilydasgx HE0OXOJUMO aHAIM3UPOBATh MpPUMEHsEMYI0 (OpMYIly U yCTaHABIMBAThH
MCIOJIb30BaHHE TPEOYEMBbIX €IMHUI] U3MEPEHHUSI €€ BEJIUYUH.

BapuanTsl 3a1aHus Ha KypcoBO€ IPOEKTUPOBAHUE MpUBEIEHbI B TabauIe 1.

Tabnuna 1 — BapuanTtsl 3ajaHus HA KypCOBOE MPOESKTUPOBAHUE

MouHoCTh CxeMbl 1 U ;H Py Py i;H
Ba | tpancdop- | U,,/U,, | rpymnna % ’ Br ’ Br ’ %
pu Maropa , coenuHe-
aH S, <BA kB HUH
T ’ 00MOTOK
1 100 10/0,4 J/Yu-11 4,5 1980 290 2,2
2 160 10/0,4 J/Yu-11 4,5 2650 510 2,4
3 250 10/0,4 /Yu-11 4,5 3700 740 2,3
4 400 10/0,4 J/Yu-11 4,7 5900 950 2,1
5 630 10/0,4 /Yu-11 55 8500 1310 2,0
6 1000 10/0,4 J/Yu-11 55 10800 1550 1,2
7 1250 10/0,4 J/Yu-11 6,0 15000 1800 1,2
8 1600 10/0,4 J/Yu-11 6,0 16500 1950 1,0
9 2500 10/0,4 J/Yu-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 J/1-0 6,5 46500 12300 3,0
12 100 6/0,4 J/Yu-11 45 1980 290 2,2
13 160 6/0,4 J/Yu-11 45 2650 510 2,4
14 250 6/0,4 J/Yu-11 45 3700 740 2,3
15 400 6/0,4 J/Yu-11 4,7 5900 950 2,1
16 630 6/0,69 J/Yu-11 55 8500 1310 2,0
17 1000 10/0,69 | J/Vu-11 55 12200 2100 1,4
18 1000 6/0,69 J/Yn-11 55 12200 2100 1,4
19 1600 6/0,4 J/Yn-11 6,0 16000 2050 1,0
20 2500 6/0,4 J/Yn-11 6,0 24000 2800 0,8




Tunosble BOIIPOCHI K 3K3aMEHY

Tema 1. OcHOBHBIE TOHATHS 00 3JIEKTPUUECKUX MAILINHAX.

1. KakMu OCHOBHBIMH 3aKOHAMH ONHCHIBAIOTCA (PU3MUECKUE MTPOIIECCHI, TPOUCXOSIINE B
ANEKTPUUYECKUX MalTUHAX ?

2.UT0 HA3BIBAETCS MAITMHOW MTOCTOSTHHOTO TOKa?

3.UTo Ha3pIBaeTCS MATUHOW IMEPEMEHHOTO TOKA?

4.Yto Takoe Tpanchopmarop?

5. Ha3znauenne 0OMOTKH SIKOPA.

6. Haznauenue nHIyKTOpA.

Tema 2. Marmasl TIOCTOSHHOT'O TOKA.

KoHcTpykumu v mpUHITUIIBL 1EWCTBUS MAIIIUH TOCTOSIHHOTO TOKA.
Knaccudukaims 0OMOTOK SIKOpsI MAIIMHBI TOCTOSTHHOTO TOKA.

Knaccudukarus 00MOTOK cTaTopa MaliuHbl TOCTOSSHHOTO TOKA.
DnekTpoMarHuTHbii MomeHT MIIT.

®u3nYeCcKre OCHOBbI KOMMYTAIIMM B MAIlIMHAX TOCTOSIHHOTO TOKA.

AHanu3 NpuYrH UCKpPEeHUs. Buabl koMMyTaIum.

Knaccudukarys 1 o0CHOBHBIE XapaKTEPUCTHKN T€HEPATOPOB MOCTOSHHOTO TOKA.
YcnoBus caMoBO30YKIEHUS T€HEPATOPOB MAPAJIICIIBHOTO M CMEIIAHHOTO BO30YKICHUS.
XapaKkTepUCTUKN TeHEPATOPOB MOCTOSHHOTO TOKAa HE3aBUCHUMOTO BO30Y K ICHHS.
10 XapakTepUCTUKU T€HEPATOPOB MOCTOSTHHOTO TOKA C CAMOBO30YK/ICHUEM.

11. Knaccudukanusi 1 OCHOBHbIE XapaKTepUCTUKU JIBUTATENIeN MOCTOSHHOTO TOKa
12.Tlyck u peBepcupOBaHKe IBUTaTENE MOCTOSHHOTO TOKA.

13. PerynupoBaHue 4acTOThI BpalllEHUs ABUTATENEH MOCTOSIHHOTO TOKA.

14. TopmoskeHue ABUTaTeNell MOCTOSHHOTO TOKA.

15. YcnoBus ycToiunBoi paboThI ABUTATENICH MOCTOSHHOTO TOKA.

16. YHUBepcallbHbIE KOJIJIEKTOPHBIE MAIIUHBI.

17. CiennanbHble MAIIMHBI IOCTOSITHHOTO TOKA.

18. KoHCTpyKIMH U IPUHIUN A€HCTBUS TUCTEPE3UCHOTO JBUTATEIIS.

19. Pa3HOBUTHOCTH KOHCTPYKIIUII IIarOBBIX JABUTATENCH.

20. Knaccudukaiys MEKpPO3JIEKTPOIBUTATEIICH.

CoNoOR~wNE

Tema 3. Tpanchopmatopsi.

OcHOBHBIE TTOHATHS O TpaHCPOpMaATOpax.

Koncrpykuus oqHodazHoro 1ByxoOMOTOYHOTO TpaHchopmaropa.
Pa3HOBHIHOCTH MarHUTOMPOBOIOB OJHO(DA3HBIX TPaHCHOPMATOPOB.
[Tpuniun nevictBus ogHodasHoro Tpanchopmaropa.

Konctpykum o6MoTok ogHO(Da3zHOTO Tpanchopmaropa.

SIBieHwMs1, BOSHUKAIONTUE IPU HAMAarHUYUBAHUH CEPICUYHUKOB TPpaHC(HOPMATOPOB.
Pacuer MaruuTHOM 11enu oHO(GA3HOTO TpaHCchopMaTopa.

NunykTuBHOCTH OOMOTOK TpaHCcPopMaTopa U IEKTPOMATHUTHOE pacCEesTHUE.
Cxembl 3amerieHus ogHoda3zHoro Tpanchopmaropa.

10 VYpaBHeHuUs HanpsHKEHUs TpaHchopmaropa.

11. PexxuM X0J10CTOTO X0/4a.

12. PexxuM KOPOTKOTO 3aMbIKaHUSI.

13.Pabota ogHodazHoro Tpancopmaropa o Harpy3Koil.

CoNoOR~LNE



14. KII[1 onnodaszHoro Tpanchopmaropa.

15. [TapannenbHas pabota oaHO(}a3HBIX TpaHCHOPMATOPOB.

16. Korctpykuus Tpex¢azHoro 18yxoOMOTOYHOTO TpaHChopMaTopa.

17. Pa3HOBUIHOCTH MarHUTOIPOBOIOB TpeX(a3HbIX TpaHC(HOPMATOPOB.

18. Ilpunmun paboTs! TpexdazHoro TpanchopmaTopa.

19. KoncTpykumuu 0OMOTOK Tpex(ha3Horo TpanchopmMaropa.

20. CxeMblI 1 TpYIIIBI COSAMHCHUH 00OMOTOK TpeX (ha3HbIX TpaHCHOPMATOPOB.
21. PacueT MarHUTHO# 11eT TpexdaszHoro Tpanchopmaropa.

22. KOHCTPYKITMH U CIIOCOOBI OXJTAKACHHS TpeX(Pa3HbIX TPpaHCHOPMATOPOB.
23. CxeMslI 3amerieHust TpexdazHoro Tpanchopmaropa.

24. YpaBHeHUs HanpsDKeHUs TpexazHoro Tpanchopmaropa.

25. PexxuM xos1ocToro xoza TpexdaszHoro Tpanchopmaropa.

26. PesxuM KOpOTKOro 3aMbIKaHUs Tpex(azHoro.

27.Pabora TpexdazHoro Tpanchopmaropa moja Harpy3Komu.

28. KI1/[] Tpexdaznoro tpanchopmaropa.

29. TlapannenspHas pabora Tpexda3Hbix TpaHCHOPMATOPOB.

30. Knaccuduxkanust TpancpopMaTopoB CIEIUATBHOTO Ha3HAYCHUSI.

31. OnHodazubie aBTOTpaHC(HOPMATOPHI (KOHCTPYKIUS U IPUHIIUIT PAOOTHI).
32. Tpexda3zubie aBTOTpaHCPOPMATOPHI.

33. UsmepurenbHble TpaHCHOPMATOPHI TOKA.

34. smepurenbHble TpaHCHOPMATOPHI HAMPSIKEHUS.

Tema 4. OcHOBBI 0011IE# TEOPUU MAIIIUH TEPEMEHHOTO TOKA.

1. Knaccudukanus MamvH NEPeMEHHOTO TOKA.

2. MarHutHble TOJS U OCHOBHBIE JJEKTPOMAarHUTHBIE MapaMeTpbl OOMOTOK MallWH
NEPEMEHHOT0 TOKa.

3. YcnoBus co3iaHus BpallaloUIerocss MAarHUTHOTO MOJIsA B OAHO(a3HON cUcTeMeE.

Tema 5. ACHHXpOHHBIE MaIlIMHBI.

Knaccuduxkanys acCHHXpOHHBIX BUraTemnei.
YcTpoiicTBO M IPUHIMI PaOOThI ACHHXPOHHOTO JIBUraTElIsl.
Tpexda3ublil acHHXPOHHBIH BUTATEIh C KOPOTKO3aMKHYTBIM POTOPOM.
ACHHXPOHHBIN ABUraTelb ¢ (ha3HBIM POTOPOM.
CKOpOCTh BpalIeHHUsI MArHUTHOTO TOJISL U CKOJIbKEHUE.
OnHoda3zHble aCHHXPOHHBIE ABUTaTEIN.
[Tyck u peBepcupoBaHuE aCUHXPOHHBIX JBUTaTEINIEH.
Pabota TpexdazHnoro asuraresns B oqHOGa3HON CETH.
Bpainatoryie MOMEHTHI 1 MEXaHUYECKHE XapaKTePUCTUKU aCHHXPOHHOM MAIIMHBI.
10 ACHHXPOHHBIE KOPOTKO3aMKHYTbIE IBUTATENH C YIIyUIICHHBIMH ITyCKOBBIMU
XapaKTEepPUCTUKAMHU.
11. XapaKTepUCTUKH XOJIOCTOTO X0/1a aCUHXPOHHOTO JIBUTATEIS.
12. PabGoune XxapakTepUCTUKNA aCHHXPOHHOTO JIBUTATEIS.
13. PerynupoBaHue 4acTOThI BPAII€HUsI aCHHXPOHHBIX JBUTATEICH.
14. Ocobble BUABI U peKUMBI Pa00OTHI MHOTO(A3HBIX ACHHXPOHHBIX MAIITHH.
15. Tunn4HbIe KOHCTPYKLUHU CTATOPOB TPEX(Pa3HBIX ACHHXPOHHBIX JIBUTATEIICH.
16. TunnyHbIE KOHCTPYKLUUHU POTOPOB TPEX(a3HBIX ACHHXPOHHBIX JBUTATEIICH.
17. Tunn4yHbIe KOHCTPYKLUHU CTATOPOB OJHO(A3HBIX ACHHXPOHHBIX IBUTATENCH.
18. DHepreruueckas AuarpaMma aCHHXPOHHOTO JIBUTATEs.
19. KoapunmenT mone3Horo AeHCTBUS U KIacCUPHUKAIMS TTOTEPh MOIHOCTH.

CoNoOkWNE



Tema 6. CHHXpPOHHBIE MAIIMHBI, ANEKTPUUECKNE MAITUHBI MAJIOW MOIIIHOCTH.

VY CTpoHCTBO U NPUHLKI PA0OTHI CHHXPOHHOI'O FE€HEPATOPA.
KoHcTpykumu potopos (saxopei) Tpex@da3HbIX CHHXPOHHBIX IeHepaTopax.
CamoBo030yx1eHre Tpex(ha3HOro CHHXPOHHOTO TeHepaTopa.
XapakTepHuCTHKa X0JIOCTOr0 X0/1a CHHXPOHHOT'O TeHepaTopa.
BHemHssa xapakTepucTiKa CHHXPOHHOTO TeHepaTopa.
PerynupoBouHas XxapakTepUCTHKa CHHXPOHHOI'O F€HEpaTopa.
CHUMMeETpUYHbIE YCTAaHOBUBILUECSA PEKUMBI pA0OTHI CHHXPOHHBIX T€HEPATOPOB.
HecumMmeTrpuunblie pexuMbl pabOThl CHHXPOHHBIX T€HEPATOPOB.
[TapannenbHast paboTa CHHXPOHHBIX T€HEPATOPOB.

10 PaboTa cHHXpOHHOW MAIlIMHBI B peKUME JBUTATEIS.

11. YeTpoicTBO ¥ IpUHIUIT pabOThl CHAHXPOHHOT'O JIBUTATEIIs.

12. MarauTtHble MOJS ¥ OCHOBHBIE 3JIEKTPOMArHUTHBIE TAPAMETPbl OOMOTOK CUHXPOHHBIX
MalIuH.

13.Tlyck 1 ocTaHOBKa CHHXPOHHOTO JIBUTaTEJIsl.

14. PabGouune XxapaKTepUCTHUKU CUHXPOHHOT'O IBUTATEIS.

15. KOHCTpYKIIMHM CUHXPOHHBIX MUKPOJIBUTATENIEeH U UX IPUMEHEHHUE.

16. KoHCTpyKIIMM POTOPOB M CTATOPOB B CHHXPOHHBIX MUKPOJBUTATEIISAX.

17. KOHCTpYKTUBHBIE PA3HOBUAHOCTH CUHXPOHHBIX PEAKTUBHBIX JIBUTATEICH.

18. YcTpoicTBO M NPUHLKIT AEUCTBUS PEIYKTOPHOTO JIBUTATEIS.

19. KoHCTpyKIMY ¥ NPUHIUI JEHCTBUSI TUCTEPE3UCHOIO ABUTaTEIs.

20. Pa3HOBU/IHOCTH KOHCTPYKIIMH 1IarOBBIX JIBUraTesei.

21. CHHXpOHHBIE KOMITCHCATOPHI.

CoNoRLNE

Tema 7 JiiekTpryecKkre MAIIMHBI MAJI0H MOITHOCTH

1. Bupagsl QJICKTPHUUCCKUX MAalllMH Majior MoiHocTd. Ha3zHauenue. HpI/IMeHeHI/IC.

2. ACI/IHXpOHHI)Ie JIBUTATEIA MAJIOM MOIITHOCTH: 0611161"0 IMPUMCHCHUA U YIIPABJIACMBIC C I10JIBIM
U KOPOTKO3aMKHYTBIM POTOPOM. SIBneHue camoxona.

3. CI/IHXpOHHBIe JBUTATEIIN MaJIOM MOIIIHOCTH: PCAKTUBHBIC, I‘HCTGpGZ%HCHLIfI, C ITIOCTOAAHHBIMHU
MarouTamu.



