METOANYECKHUE YKA3AHUA

110 U3YYCHUIO TUCHHUIIINHBI
«HepeXOI[HBIC QJICKTPOMEXAHNICCKHC ITIPOLCCChI B
OQHCPICTUYCCKUX CUCTCMaAxX»

1 3AJTAHU 11O KOHTPOJIbHOM PABOTE

7Tt 6aKaaaBpOB HAMPABJICHUS TTOATOTOBKHU
13.03.02 «JIEKTPOSHEPI'ETUKA U DJIEKTPOTEXHUKA»
OYHOM 1 3a049HOM (opM 00yUdeHHs

Pocros-na-/lony
2022



VK 621.316.925

MeTtoaudeckne peKOMEHIAINH 110 U3YUCHHIO TUCITUTUIAHBI
«IlepexoaHble IEKTPOMEXaHUYECKHE MTPOLIECCH B YHEPTETUYECKUX CUCTEMAX)
TUTS OaxayaBpoB HaIpaBJICHUS [IOATOTOBKHA 13.03.02
«JEKTPOSHEPI'ETUKA U DJIEKTPOTEXHUWKA» o4HOl U 3a04HOMI
dopm o6yuenus / AI'TY, Poctos v//1, 2022. — 12 c.

CocraBunm: npodeccop LBIT'YJIEB H.M.
nouent llenect B.A.

© Msnparensckuii nentp AI'TY, 2022



METOAMYECKUE PEKOMEHIALIMN 110 NU3YYEHUIO JUCHUITJIIMHBI
«Hepexoz[HbIe AJICKTPOMCXAHNYCCKHUC ITPOLCCChI B SHCPICTHUIYCCKUX CUCTEMAX)>

1. O0uue MoJI0KeHus

CryneHTy HEOOXOAMMO UCIIONIB30BaTh METOJMYECKUE pPa3pabOTKU 10 JTaHHOM
JMCIUIUTAHE, BBIIaBaeMbIe TPETOIaBaTelIeM Ha TICPBOM 3aHATHH M HaXozsmuecs Ha kadeape
«IudpoBbie TEXHOJIOTHH ¥ IUIATGOPMBI B SHEPIETUKE», Y CTApOCTHI TPYIIIbI, a TaKKe
BBICTABJICHHBIC HA CAliTEe YHUBEPCUTETA.

CryneHTy HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTBCS C COJNIEPKAHHEM Kypca I10
paboueii mporpaMMe AUCIHUILTUHBI, U3YYUB BCE PA3CIbI.

N3 paboueii mporpaMMbl HEOOXOAMMO CKOTTUPOBATH:

CIIMCOK PEKOMEHI0BAHHOM JINTEPATYPBHI;
HaMMEHOBAaHUs JIEKIMOHHBIX Pa3/IelIOB Kypca;
TE€MBI [IPAKTUYECKUX 3aHATHH;

BOIIPOCHI K OK3aMEHY;

BOITPOCHI 110 TECTaM PEUTHHTA.

2. JleKuMOHHBIE 3aHATHSA (TeOpeTHYECKHI Kypc)

PexomMmenaanum:

nepea O4epeHON JeKIued He00X0IUMO MPOCMOTPETH 10 KOHCIIEKTY MaTepUal
npeapaymen Jiekuuu. Ilpu 3aTpyAHEHHsIX B BOCHPUATHM MaTepuaja Halo
00paTUTHCS K OCHOBHBIM JIUTEPATYPHBIM HCTOYHHUKAM, BKITIOYAsi KOMITBIOTEPHYIO
Bepcuto. Ecnu pa3oOpatbest B maTepualie OmsTh HE yAaloCh, 0OpaTUTECh K
JIEKTOPY 10 TpadUKy €ro KOHCYIbTAlUA WM HA TPAKTUYECKUX 3aHITHIX;
O03HAKOMHUTHCS C COAEPKAHUEM OYEPETHOW JIEKIUU MO OCHOBHBIM MCTOYHUKAM
JUTEPaTypPhl B COOTBETCTBHH C paboueil mporpaMMoi TUCIUILIUHEL;

o0patuTh 0c000€ BHUMaHUE Ha (PU3MUYECKYIO CYITHOCTH SBIEHUH (TPOIIECCOB) U
rpaduyecKkoe COMPOBOKIECHUE OCHOBHBIX PACCMATPUBAEMBIX TEOPETUUYECKUX
MOJ0KEHUH.

3. IIpakTHYeckue 3aHATUS

Pexomennanum:

70 OYEPEIHOTO NPAKTUYECKOTO 3aHATHA 10 KOHCHEKTY (WM JIHUTEpaType)
popaboTaTh TEOPETUUYECKHI MaTepHrall, COOTBETCTBYIOIIEH TEMbI 3aHSTHUS;
nepes; MPEeACTOSIIUM 3aHSATHEM O3HAKOMHUTBCS C OCHOBHBIMH 3aJjauaMu U
JIUTEpaTypoi;

B HayaJle 3aHATUH 3aJaTh MPENo/aBaTeIio BOIPOCHI IO MaTepUaty, BbI3BaBIIEMY
3aTpyIHEHHs B €ro MOHMMaHUM U OCBOCHUU NPH PEIICHUHN 3aj1ay, 3aJaHHBIX JUIS
CaMOCTOSITEITLHOTO PEIICHHUS;

UMETh TIpU ce0e KOHCIIEKT JICKITHIA;

peleHre 3aJaydl BCerja HAauMHATh C BBIPAXKEHUS, MO3BOJIAIONIETO MOJIYYHUTh
KOHEUHBIH pe3yibTaT, a 3aTeM HaXOJIUTh HEOOXOJUMbIE KOMIIOHEHTHI JJIsl €ro
MOJTyYEHHUS;

Ha 3aHATUH JOBOJUTH KAXKAYIO 3a]1a4y JI0 OKOHYATEILHOTO PEIICHUs, B clydae
3aTpyAHEHUH oOpamaThes K MpernoiaBaTernio;

pyu HeOOXOAUMOCTH JIONOJHATE pelieHre TpeOyeMbIM B 33jauax rpaduyeckum
COIIPOBOKICHUEM;

BCE PacYETHBIC BEIMYMHBI JOJKHBI UMETh COOTBETCTBYIOLIYIO Pa3MEPHOCTH, a
(dopma 3anucu pacu€ToB JOKHA UMETh BUJI: CUMBOJIBI, YMCIIA, PE3Y/IbTaT.
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4. CamocrosiTe/IbHAsi padoTa CTY/IEHTOB

Pexomenganuu:

PYKOBOJICTBOBAThCSI TPAPHKOM CaMOCTOSITEIIBHOM paboThl pabouei mporpaMMel
JVCIIATUTHHBI,

BBHINIOJIHATh BCE IUIAHOBBIC 3a/IaHUs, BBIJABACMbIC MpEoJaBaTesieM IS
CaMOCTOSITEIILHOTO BBITIOJIHEHHSI, Pa30MpaTh HAa MPAKTHYSCKHX 3aHITHAX, a
TaK)Ke KOHCYJIbTAIUSX HESICHBIE BOIIPOCHI;

UCIOJIb30BaTh TecThl Ha OBM i yCBOGHHSI COOTBETCTBYIOIIUX pPa3feiioB
TuCHUIUIUHEL (aya. 315);

MPU  BBIIIOJIHEHUW  KOHTPOJBHBIX  pa0OT HEOOXOJUMO  HUCXOIUTh U3
PEKOMEHIOBAaHHBIX CPOKOB IpEMo/iaBaTeieM, HO He TMo3ke, 4eM 3a 15 mHei 1o
OKOHYAHUS CEMECTpa. DTOT BpPEMEHHOW TpaduK COTJacyeTcs ¢ M3ydeHHEM Ha
MIPAKTHYECKUX 3aHATUSAX MATCPHATIOM, BXOJSAIINM B 3TH PabOTHI, YTO TO3BOJISET
CTYACHTY OBICTPO OCBOMTH MAaTE€PHAJ M BBHITIOJHHUTH PadoTy;

MOJrOTOBKA K TEKyIIeMYy, MPOMEXKYTOYHOMY U pyOC)KHOMY KOHTPOJIIO,
OCYIIECTBIISICTCS HA MPAKTHYECKUX 3aHATHUAX, a TAKXKE MOCIC 3aHITUN CTYICHTa
B 1aboparopuu kadenpsl (aya. 315);

MOJrOTOBKA K JK3aMEHY IPOBOJMUTCS IO BOMpPOCaM pabodyeid MporpaMMEI
JMCHIUIUIMHBI WK TI0 TECTaM BCErO Kypca TUCIHILIHHEI (aya. 315);

IpHU TIOATOTOBKE K SK3aMEHY TMapajjielIbHO TPOpadaThIBAIOTCS HE TOJBKO
TEOPETHYECKHE, HO M IMPAKTHUECKUE pa3zeibl Kypca. Bce HEsICHbIE MOMEHTHI
(UKCUPYIOTCS U BBIHOCSATCS HA TUTAHOBYIO KOHCYJIBTAIIHIO.

5. PexoMeHganuy nmo BLINOJIHEHUIO KOHTPOJIbHBIX paﬁoT AJIA CTYACHTOB 32049HOM

¢popmbI 00yUeHHs

CryneHTsl 3204HOM (popMbI 00ydeHHsI 00s3aHbI BHIIIOJHUTH 2 KOHTPOJIBHBIX PabOTHI IO
AUCLHUITIIMHE <<9J'I€KTpOMaFHI/ITHBIC NEPEXOAHBIC IIPOLCCCHI B

SJICKTPOSHCPICTUICCKUX CUCTEMAX)
OcHoBHbBIE ITanbl pA00THI CTYAEHTA HA/Il KOHTPOJILHOIH padoToii:
1) monGop ¥ U3y4eHHe JIUTEPATYPHI MO TeMe pabOTHI;
2) HanrcaHue paboThI 10 MPEJIOKESHHBIM BOIIPOCAM;
3) oopmiieHrEe KOHTPOJIBHOM PabOTHI B IIETIOM;
4) mpoBepKa KOHTPOIJIbHOW pabOThI U MOATOTOBKA K IK3aMEHY.

| 3ran: IToa0op ¥ n3yyeHue JUTEPATYPHI N0 TeMe padoTbl. HaunHaTh paboTy HYKHO

c moxbopa HEOOXOOUMOM HAaydyHOM IUTEpaTypbl IO COOTBETCTBYIOLIEH Teme. B mepByio
ouepesib, 3TO JOJDKHBI OBITh YUeOHMKH U yueOHbIe mocobus. Hamo mpunepxuBarbes cnmcka
pexoMeHayeMol Kadenpoi InTepaTyphl, TaKk Kak OH COOTBETCTBYET MPOrpaMMe



mucuuminHel. Hapsiay ¢ ydeOHMKamMM TpU HalMCaHUM KOHTPOJBHOW pabOThl MOXKHO
MOJIB30BAThCA M TEPHOAMYSCKUMH H3JAHHUSIMH, TaK KaK OHU HEOOXOTUMBI I aHaIu3a
COBPEMEHHOTO COCTOsIHMSI Borpoca. CNHMCOK OCHOBHOM M JOMOJHUTEIBHOM JIMTEPATYpHI,
peKoMeHIoBaHHOW Kadenpoi, mpuBeieH B pabouell mporpamMme MO AWCHHUILIAHE. Bes
peKOMeHIyeMast IMTepaTypa uMeeTcsi B OMOIMOoTeKe Ha a0OHEMEHTE WIIH B YUTAILHOM 3aJIe.

Il sran: Hanucanue KOHTPOJbHOM padorbl. KouTpompHas paGoTta numeTcs
TEXHUYECKUM SI3BIKOM, HE JIOIYCKAeTCS HCIOJb30BaHUSI OBITOBBIX PEUEBBIX OOOpPOTOB,
pasroBOpHOM peYM, a TaKKe JOCIOBHOE IIepeNHChIBAaHME MaTepHhaja M3 JIMTepaTyPHBIX
UCTOYHUKOB. OOsA3aTeNbHBIM SBISCTCS HCIOIB30BAaHUE COBPEMEHHBIX AHATUTHUECKUX U
CTaTUCTUYECKUX MaTepUaoB, IHTEpHET-CaiTOB MEKIYHAPOIHBIX OpraHU3alMi 1 KOMITAHUM
u 1.0. TexcroBas 4acTh pabOTHl JIOJDKHA COAEPKAaTh YETKUH W pa3BEPHYTHIM OTBET Ha
Teoperudeckuii Bompoc. [lo mepe HEOOXOAMMOCTH TEKCTOBBI MaTepHall JIOMOJHSAETCS
rpadukamu, dopmynamu u tabaunamu. llenecoobpasHo moka3zaTb OCOOCHHOCTH TOTO WIIH
WHOTO SIBJICHUSI B COBPEMEHHBIX YCIOBUSX (JIs1 3TOTO HCIONb3YHTE CTaThbU U3 IEPUOANUECKUX
W3/IaHHHN ).

11 3Tan: Odopmiienne KOHTPOJIbHOI padoThl. KonTponbHas paboTta qomkHa ObITH
odopmiteHa (KeJIaTeIbHO) CIeIYIOIHM 00pa3oM. TekeT 0hopMIISIETCS B TEKCTOBOM PEIAKTOPE
Word for Windows. Tun mpudta: Times New Roman Cyr. IllpudTt ocHOBHOro Tekcra:
o0bryHEIHA, pazmep 14 nt. Lpudt 3aroioBKoB pa3nenos: NOMyKUpHbIA, pasmep 16 nt. pudr
3arojIOBKOB TIOJPA3/EoB: IOJNYKUPHBIM, pasmep 14 nT. MeXCUMBOJIBHBIA HHTEpBAl
OOBIYHBII, MEKCTPOUHBIH HHTEPBAI - OAMHAPHBIH.

Wnmroctpany AOKHBI ObITH BCTABIIEHBI B TEKCT. TEKCT 0TUETa BBIIOIHAETCS Ha JIMCTaX
¢dopmara A4 (210x297 mm) 6e3 paMku, coOOast CaeyIoIUe pa3Mephl MOJeH: JIeBoe - He
MeHnee 20 mm, rpaBoe - He MeHee 10 MM, BepxHee - He MeHee 20 MM, HUKHEe - He MeHee 20 M.
Crpanuipsl cienyer HymepoBaTh apabckuMu nudpamu, cobiaroas CKBO3HYK HyMepaluio Mo
BceMy TeKkcTy. HoMep cTpaHUIIBI IPOCTABIISIIOT BBEPXY CTPAHMIIBI OT LIEHTPA.

Paboty crnenyet cOportopoBatk. Jlomyckaercs BbINOJIHEHHE pabOThl U B MUCHMEHHOM
¢opme B OOBIUHOW MIKOJIBHOM TeTpagu. B »ToM cimyyae oHa JoObKHA OBITH HamucaHa
aKKypaTHO, pa300p4uBO, 6€3 MOMapoOK U COKpalleHUH (KpoMme OOLIENpPUHSATHIX), HA JINCTaX C
MOJIAIMU U TIOMETOK IpenofaBaTens. Ha TUTynbHOM JuMCTe 00s3aTENbHO yKa3bIBarOTCS:
nucuuminHa, Ha3Banue teMbl, @O npenogasarens, @O crynenTa, gakyinbreT, rpymnma,
HarpaBJieHHE MOATOTOBKH. Jlanee crneayer coaepkanue (Tuian) paboThl M €€ OCHOBHAS YaCTh.
B koH1e paboThl NPUBOAUTCS CIIMCOK MCIIOJIb30BaHHBIX JIUTEPATYPHBIX UCTOYHUKOB. CIMCOK
UCIOJIb30BAaHHBIX HMCTOYHMKOB HAUMHAETCS C YKa3aHUs MoHorpaguili u y4eOHUKOB B
an(haBUTHOM TIOpSAJKE aBTOPOB WIJIM Ha3BaHMU paboT. 3aTeM yKas3bIBalOTCS CTaTbU U3
[IEpUOJMYECKUX M3JaHui. B 3aBepmienun npusoxasarcs pecypceel Murtepuer. Ha nepsoit
cTpaHuLe (TUTYIBHOM JIUCTE) CTYIEHT JIOJDKEH PaclucaThesl U OCTaBUTH AATy clauu paboTh
Ha IIPOBEPKY.

IV stan: IIpoBepka KOHTPOJIbHOI padoThl M JIONYCK K JK3aMeHy. BrimonHeHHas
paboTta oTMedaeTcsi B JieKaHaTe M cAaéTcs Ha Kadeapy MpenoaBaTellio WU 3aBEeayIOIEMy
naboparopueii. Cpok perieH3upoBaHus - 2 HEACTU ¢ MOMEHTa cradyn Ha kadeapy. [IpoBepus
paboTy, mpernoaaBaTenb B PEIEH3UU MPOCTABISET OLICHKY «3auTEHa» WM «HE 3auTeHa», a
TaKk)Ke OTMeYaeT e€ HeNOCTaTKH M AaéT BOMPOCHl K coOecenoBaHuio. OIEHKA «3aUTEHO»
npeanojaracrt, qTo CTYACHT AOIMYCKAaCTCA K caade JK3aMC€Ha 10 JUCHUITIIMHE
<<9J'ICKTpOMaF HUTHBIC IICPEXOIHBIC IIPOLCCChD). K 9K3aMCHY CTYACHT JOJDKCH OCBOMTH
BCE TEMBI IIporpammsel Kypca. [IpumepHsbIii nepedeHb BOIPOCOB K 3K3aMEHY MPEJICTABICH B
Paboueit mporpamme auctuiuinHbl. [Ipy MOATOTOBKE K AK3aMEHY TIIATEIBHO MpopadoTaiTe
JEKUMOHHBIH M y4eOHBI MaTepuaa U, €CIM BO3HUKAIOT Kakue-IH0o 3aTpydHEHHS,
-00paTuTeCch 3a KOHCYNbTALMEN K MIPernojaBaTelto.




KOHTPOJIbHAA PABOTA Ne 1, gacts 1.

Kontponbnas padorta Ne 1, gacts 1 BKirouaer B cedst 1Ba
TEOPETUUECKUX BOMpOca 1 YeThipe 3a1aun. Homepa BapuaHTOB BEIOMpAETCS 10O
nocneAnel nudpe Homepa 3auETHON KHIKKH.

Teopernuecknii Borpoc Nel
1. Kopotkue 3ambikanus. [[puauHbl, BUbL, TOCIEACTBUS.
2. Haznauenue pacuétoB TokoB K3. OcHOBHBIE TpeOOBaHUS U AOMYILICHHUS.
3. CucreMa OTHOCUTEIIBHBIX BEJIMYUH (CAMHMIY).
4. ®opMyIIbl 17151 ONIPEICTICHUS COMTPOTUBIICHU OCHOBHBIX 2JIEMEHTOB
SHEPrOCUCTEM B UMEHOBAHHBIX €AMHUIIAX.
5. ®opMyIbI 7151 OTIPEICTICHUS] COMPOTUBIICHUN OCHOBHBIX 3JIEMEHTOB
SHEPrOCUCTEM B OTHOCUTEIBHBIX CANHUIIAX.
6. Monenu CHHXpOHHBIX TEHEPATOPOB, CUIIOBBIX TPAHC(HOPMATOPOB
(aBTOTpaHC(OPMATOPOB), JIMHUI JIEKTpOIepeiaun, Kabeneu, peakTopoB,
ANEKTPUYECKUX JIBUTATeseH, 00001IEHHON HATPy3KH, CUCTEMBI JI pacuyéTa
TokoB K3.
/. DKBUBAJICHTHBIE TPEOOPA30OBAHMSI DIIEKTPUIECKUX CXEM (TpeoOpa3zoBaHue ABYX
napajuiesibHO BKIOUEHHBIX UCTOUHUKOB DJIC ¢ pazmuunbiMu 1C u
BHYTPEHHUMHU COINPOTUBIICHUSIMH, PeoOpa3zoBaHUE 3BE3/IbI B TPEYTOJIBHUK U
obpaTHOe TpeoOpa3oBaHuUe).
8. [Topsimok pacuéra Toka K3 B ”MEHOBaHHBIX €MHUIIAX.
9. ITopsimok pacuéra Toka K3 B OTHOCHTENEHBIX €AMHUIIAX.
10. TouHoe u puOIKEHHOE TpUBeAeHNE K0 DUlmeHTOB Tpanchopmamu
IIPY BBIITOJTHEHUHU PacyETOB TOKOB K3.

Teopernueckuit Bonpoc Ne 2.
1 JuddepenuuanbHble ypaBHEHUS CHUHXPOHHOM MamMHbI B (a3HbIX
KoopauHaTax. UYTo Takoe yAapHbIN TOK U yAapHBIA KOIDPUITUESHT.
2. Cxema 3aMelIeHHMs CHHXPOHHOM MaIllMHBI B MEPEXOJHOM pPEKUME.
Bripaxkenne nnsi mepexogHoro Ttoka K3 ¢ mMakcuManbHOW anepuoauvecKon
CJIararoIen.
3. Cxema 3amelleHUsi CHHXPOHHOM MalllMHBI B CBEPXIIEPEXOAHOM PEKUME B
IIPOJIOJIBHOM OcH. Korjja BOZHHKAIOT arepuoIHYecKHe cllaratoime TOKOB.
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4. Cxema 3aMelIeHUs] CHHXPOHHOM MaIlIMHBI B CBEPXIEPEXOIHOM PEKUME B
MONEPEYHON OCU. UTO OTpa)kaeT MOCTOSAHHAS BPEMEHHU AJIEKTPUYECKON LIETIH.
5. KauectBeHHO HapucoBaTb U OOBSCHUTH BHUJ KPUBOM 3aBUCUMOCTH
NEepUOANYECKOM ciararoniei Toka npu K3 Ha 3akumMax CHHXpOHHOTO TeHEpaTopa
0e3 neMndepHbIX 00MOTOK U OTKIIOYEHHOM APB. IIpenensl U3MEHEHHS K.

6. KauyecTBeHHO HapucoBaTb U OOBSICHUTH BHUJ KpPUBOW 3aBUCUMOCTH
NEepUOANYECKOM ciararonieil Toka npu K3 Ha 3a)kuMax CHHXpPOHHOTO Te€HEpaTopa
¢ nemrepHBIMU OOMOTKaMHU U OTKIIOUéHHOM APB.

/. Bmusuue APB Ha Buj KpuBOM MepUOIUUYECKON crararomieit Toka mpu K3 Ha
3a)KMMax CHHXPOHHOTO reHeparopa. [lelicTByroniee 3HaueHue yapaoro Toka K3.
8. IloBeneHre CHHXpPOHHOTO ABUTATENS B IEPBBI MOMEHT BpeMeHH nociie K3 Ha
ero 3akumax. Llems pacuéra i, 1l

9. IloBeneHMEe aCHHXPOHHOTO JIBUTATEIsI B IMEPBBIM MOMEHT BpeMeHHU mocie K3
Ha ero 3axumax. Llens pacuéra iy, nl,,

10. TloBenenue 00OOMIEHHON HArPY3KU B MEPBBI MOMEHT BpeMeHH nocie K3
Ha e€ 3akuMax. UTo Takoe yIapHbIi TOK U yJIapHbIA KO OUIIUEHT.

3AIAYA 1. IIpousBectu pacy€r cBepxmepexonHoro Ttoka K3 mpu
TpE€x($a3HOM TOBpEeXKAECHUU B TOuke K ISl CXEM YYacTKOB SHEPrOCHCTEMBI,
MPUBEICHHBIX Ha puc. 1.1, KWMEHOBAHHBIX W OTHOCUTEIBHBIX Oa3UCHBIX
€AMHUIAX C TOYHBIM M MPUOJMKEHHBIM NPUBEACHUEM KO3(PPULIHEHTOB
TpaHchopmanmu. ['eHepaTopbl 10 BO3HUKHOBEHHS MOBPEXACHUS padoTanu B
HOMHUHAJIBHOM pEXUME.

[lapameTpsl  OCHOBHBIX JJIEMEHTOB CXE€M MpPUBEIEHbI  TaOIuUILE.
Henocraronue mnapameTpbl 3JIEMEHTOB CXEMbl BBIOMpAIOTCS B CIEAYIOLIEM
MOpSAJIKE: BBIOUPAETCS KOJIMYECTBO (KOJIMYECTBO MapajlieIbHO BKIIOYEHHBIX
AJIEMEHTOB JIOJDKHO OBITh HE MEHee JIByX, BCe NapauleJbHO paboTaroiiue
AJIEMEHTHI PEKOMEHYeTCSl BEIOMpATh OJHOTUITHBIMU) U MOIIHOCTh T€HEPaTOPOB
(TT-Typ6orenepatopei,  ['T-ruaporeneparopsi)  snmekrpoctaniuu  (23C),
KOJIMYECTBO M MOIIHOCThH TpaHchopmatopoB IC (cymmapHasi MOIIHOCTh BCEX
tpanchopmaropoB OC gomkHAa OBITh HE MEHEE TMOJHOM MOITHOCTH BCEX
reHepaTopoB), mapameTpsl JInHuU JI1 BeIOMpaeTcs 1Mo HANPS>KEHUIO U MOIITHOCTH
OC (mowkHa mepeaarsh Bcro MoutHOcTh DC), ninvHa TuHuM JI2 BeIOMpaeTcs 1o
HampsDKEHUI0 ~ OOMOTKM ~ CpPEOHEro  HampspKeHUst  TpEXOOMOTOYHOTO
Tpancopmaropa uiau aBToTpaHcPopmaTtopa mnoactaHuuu (m/ct). IloroHHsie
CONPOTHUBJICHUS TUHUIN BBIOMpatoTCs U3 npuiioxenus 4. [lapameTpsl 31eMEHTOB
CXeM TpuBeaeHbl Tabnuie. JlnuHa kaOenst BbIOMpaeTcs MO HANPSIKEHUIO.
Crynentsl, mociefHsss uudpa HOMeEpa CTYIEHYECKOro Owuiera, KOTOPBIX
HE4ETHas - pacu€T MPOU3BOIAT AJISl CXEMBI a), YETHAS - ISl CXEMBI 0).
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Puc.1.1 CxemMbl 1J151 KOHTPOJILHOTO 3a1aHUs |

/ Ke

No |Ilocne |Cxema Tun P.., , MBt|Mommuocts Conpotusne
mo | A Ha reHeparo (aBTO) HUE
"~ |widpa puc. 1.11 | poB Tpancdopmarop CHCTEMBI,
qu)p oB 11/ct, MBA Om
1 1 a) I'T 3x200 120-150 19
2 2 a) T 4x200 120-150 17
3 3 a) T 3x300 200-260 27
4 4 a) I'T 700-900 200-260 25
5 5 a) IT 1200-1400 800-1000 29
6 6 a) T 1600-1800 900-1000 21
7 7 0) T 3x100 120-140 13
8 8 0) T 4x100 120-140 15
9 9 0) T 2x200 150-260 17
10 0 0) T 3x200 190-260 19
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TeHEePaToOpPOB
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PesynpTHpyro
1iee
COTIPOTUBJICHU
e BeTBu K3

Toxn
K3,kA

NmenoBanHbIe

€IMHUILIBI (TOYHOE
npuBeieHne K03 HUIIMEHTOB
TpaHchOpMaIIiN )

HNMeHoBaHHEBIC

eAUHUIBI (PUOTKEHHOE
puBeACHUE KO3(DPUIIMEHTOB
TpaHchopmMaIim)

OTHOCUTENBHBIE

0a3uCHBIC €TMHUIIBI (TOYHOE
npuBeaeHre K03 HUIIMEHTOB
TpaHC(HOpPMALINH )

OTHOCUTEIBHBIC

0Oa3uCHBIE €INHUILIBI
(mpubmmkEHHOE TTPUBEJICHUE
K02 (ppUIIMEeHTOB
TpaHchopMaimm)
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3AJJAYA 2. IlpousBectu pacu€T cBepxiepexogHoro toka K3 mis
3aJJaHHOTO y4acTka 3HeprocucteMsl (puc. 1.2) npu tpéxdaznom K3 B Touke K B
MMEHOBAHHBIX M OTHOCUTENIBHBIX Oa3UCHBIX €IMHUIIAX C TOYHBIM U
MPUOIIKEHHBIM  TIpHBeAIcHHEM Kod(duimeHToB TpaHchopmaii. CHHXPOHHBIC
AJIEKTPOJIBUrATENN JI0 BO3HUKHOBEHHS TOBPEKICHUS padOTaIM C Harpy3Kou
90% ot HOMMHANBHOW, acMHXpoHHbIE - 80%. IlapameTpbl 31€MEHTOB cxem
npuBeaeHbl Tabimie. [[imua kabens BeiOMpaercs mo HampsbkeHuto. CTyaeHTHl,
nocieaHsss udpa HoMepa CTYJCHUECKOro OMJIeTa, KOTOPhIX HEYETHAs - PacuéT
IIPOU3BOJIST IS CXEMBI a), YETHAS - JIJIsI CXEMBI 0)
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Puc.1.2 Cxembl 111 KOHTPOJIBHOT'O 3a/IaHUs 2

Ne IMocnemn |CxemaHa |§ . MBA MB Ap MBA L co> r All> Tok

. |44 puc. 1.16 MBA MBT MBT peak
uudpa TOpA,
mmdpa KA

1 1 a) 500 50-150 |17 11 0,63

2 2 0) 2100 |90-140 5x0,4  |7x0,4

3 3 a) 700 70-150 |17 11 0,63

4 4 0) 2300 |[110-210 5x1,25 [9x0,63

5 5 a) 700 140-210 |17 13 0,63

6 6 0) 2500 |[160-210 3x6,3 |3x0,8

7 |7 a) 900 |150-220 |33 |15 25

8 8 0) 2700 |210-300 3x10,0 [5x1,0

9 |9 a) 1500 |190-260 |67 |17 25

10 |0 0) 2900 |260-410 3x10,0 |7x1,25




3AJJAYA 3. Wcnone3ys nannbie 3a0auu Nel nponsBecTH pacuér yaapHOro
Toka K3 nipu tpéxdaznom K3 (B 3amanHolM Ha cxeme puc. 1.1 Touke
K3) B oTHOCUTENBHBIX Oa3MCHBIX SAUHUIIAX C MPUOIKEHHBIM IIPUBEICHAEM
k03(pduieHToB Tpanchopmaryy. [JMHy 1 cedeHre JMHKI BEIOPATh 110 UX
HOMUHAJIBHBIM HANPSKEHUSIM.

AKTUBHBIE COTTPOTUBIICHUSI TEHEPATOPOB U TPAHCPOPMATOPOB,
OIPEIEIIUTh UCTIOJIL3YSI IaHHbIE Ta0J1.4. 1, BO3AYIIHBIX JTUHUM - UCTIONB3YS
JTAHHBIE TTPUITOKEHHUS 6.

3AZIAHA 4. C nomompr THIOBBIX KPUBBIX MPOU3BECTU PACUET
MIEPUOMUECKOM crararoieil Toka K3, ncrosbp3ys ucxoiHbIe JaHHbIC 3a1aun Nel.
BmustHuem cucrembl  mipeHeOpeub. [locTpouTh KpHBYrO H3MEHEHHS TOKa BO
BpeMeHH. OOBSICHUT €€ BU]I.

KOHTPOJIBHASI PABOTA Ne 1, gacts 2.

KontponbHast padota Ne 1, yacts 2 BKIIIOYaeT B ce0s 1Ba TEOPETUUECKUX BOIPOCa U
3agauy. Homepa BapriaHTOB BBIOMpArOTCSI 1O TIOCHEeAHEHN 1Udpe 3a4€THOM
KHUKKH.

Teopernueckuii Borpoc Nel
1 Ha3znaueHue U CyIIHOCTh METOAA CHMMETPUYHBIX COCTABIISTIOIIHX.
2. OCHOBHBIE YpaBHEHUSI METOJIa CHUMMETPUYHBIX COCTABIISFOIIINX.
3. ConpoTuBrieHue AIEKTPUUECKUX MaIIvH TOKam
00paTHOM MOCIEA0BATECILHOCTH.
4, Cxempbl 3aMeIeHusT TPaHCHOPMATOPOB MPH MPOTEKAHUH TOKOB HYJIEBOU
MOCJIEI0OBATEILHOCTH.
S. ConpotusieHue JIMHUAN AJIeKTpoIiepeaun TOKaMm
HYJIEBOM MOCJIEI0BATEIbHOCTH.
6. CxeMbl 3aMeIIeHHS OT/IENIbHBIX TIOCIIEA0BATEIBHOCTEH.
7. JIByx(dazHoe KOpoTKoe 3amblkaHue. Pacy€r TOkOB U
HanpspkeHud. [locTpoenne BEKTOPHBIX JUarpaMm.
8 OpnodazHoe KOpOTKOE 3aMblkaHue. Pacu€r TOKOB U
HarpspkeHui. [locTpoeHrne BEKTOPHBIX AUArpaMmM.
9. JIByxda3zHoe KOPOTKOE 3aMbIKaHUE Ha 3eMJIF0. Pacu€T TOKOB 1 HaMpsKCHUIA.
[TocTpoeHre BEKTOPHBIX AHarpaMm.
10. IpaBusio 3KBUBAICHTHOCTH MPSIMOM TTOCIICAOBATEILHOCTH.

Teopernueckuii Borpoc No2
1 Pacuér HauanmsHOTO TOKA Ipu TpéXhaznom K3.
2. Pacuét Toka npu HecummeTpuaHoM K3,
3. Pacuér neproandeckoi COCTaBIISIIOIIEH TOKa KOPOTKOT'O 3aMbIKAHUSI C T10-
MOIIIBIO TUTTOBBIX KPUBBIX.
4. TIpoBepka BBIKITFOUATEIS 10 MPEISTIbHOMY CKBO3HOMY TOKY.
5. [IpoBepka TepMHUECKOIN YCTOWIMBOCTH BBIKITFOUATEIISI.
6. [IpoBepka OTKITFOHAIOIIEH CITIOCOOHOCTH BHIKITFOUATEIIS.
7. Pacu€r TeroBoro uMirysnsca Toka K3.
8. luddepernmansHoe ypaBHEHHE TEIUIOBOTO OalaHca JUTS JINHHH.
9. I3MeHenue napamerpoB (heppOMArHUTHBIX MPOBOIHUKOB.
10. Pacnipenenenvie 1 TpanchopMalys TOKOB U HAPSKEHUI OTIETIbHBIX



MIOCJIEIOBATEIILHOCTEN
3AJIAYA

[IpousBecTn pacu€r NEUCTBYIOLIETO 3HAYEHUSI CBEPXIIEPEXOAHOIO TOKA
K3 nmpu tpéxdaznom, apyxdazHom, ogHodaznom u asyxdazsom K3 Ha 3emitro
Ha IMHAX BBICOKOIO HaIpsbKeHMs 3JiekTpuueckoi cranimu (9C) s cxem
YYaCTKOB SHEPrOCHUCTEMbI, MPUBEJAECHHBIX HAa pUC. 1.1 B OTHOCHUTEIBHBIX
0a3UCHBIX €IMHUIIAX C NPUOTKEHHBIM TpUBEACHUEM KOA(D(DUIIMEHTOB
Tpancopmaimu. ['eHepaTopbl 7O BO3HUKHOBEHMS TOBPEXKICHUSI pabOTaId B
HOMUHAJIBHOM PEXKUME.

[TapameTpbl OCHOBHBIX DJJIEMEHTOB CXEM IIPUBEICHBI TaOJUIIE.
Henocraromie mapameTpsl 3JIEMEHTOB CXEMbl BbIOpaTb B COOTBETCTBUH C
NPYBEICHHBIMU BBIIIIE pEeKOMEHAalWsMu. Bce mapamiensHo paboTaroiue
AIIEMEHTHI CETU PEKOMEHIyeTCS BHIOMpATh OMAHOTUMHBIMU. [IpuHSTH, YTO BCe
TpaHCOPMATOPBI COCTOST W3 TPYIMIBI 0HO(MA3HBIX TpaHchopmaropos. JHa
muann JI1 BBIOMpaeTcss MO MOIIMHOCTU 3JIEKTPOCTaHIMH, HiauHa JI2 - 1o
HaMpsDKEHUI0 OOMOTKH CpPEIHEro HampsbkeHusi (aBTo) TpaHchopmaropa
nozctaniuu (1/ct). [loroHHOE COMPOTHBIICHHUE MPSMOM IMOCIIEI0BATEIBHOCTH
JMHUM BBIOMpAETCA MO HOMUHAJIBLHOMY HampspkeHuto JmHud. OT ynapos
MOJHUA JIMHAW  3alMIIEHbl CTAJIbHBIMH  T'PO303AIUTHBIMA  TPOCAMHU,
3a3eMJICHHBIMU Ha Ka)KJIOW OIOpe.

Ilocne |Cxema |Twun Pyc ,MBT Momsoct b |Conpor  |Comnpotu
AHSISL  |Ha reHepar n/ct, MBA |uBnenue |Bnenue
I;I/I(bp puc.l. |opoB CHUCTEM  |cHCTeMSl,
mgp e ;’1301\4 X0,0M

1 a) IT 170-220 120-150 18 26

2 a) Tr 2x100 120-150 16 24

3 a) T 3x100 200-260 25 32

4 a) I'T 750-810 200-260 22 31

5 a) I'T 1150-1400 800-900 26 33

6 a) T 4x100 900-980 23 30

7 0) Tr 50-60 120-140 9 12

8 0) T 2x300 120-140 11 16

9 0) T 3x300 150-260 12 18

0 0) T 4x200 190-260 14 17

Pe3ynbrarhl pacu€ToB CBECTU B TAOJMILY
IBua K3 [DJIC ucrounnka  |Comporusnenne |Conporusnenne |Toku K3, KA |




