MUHUCTEPCTBO OBPA3OBAHUS U HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIUKU
FOCYJIAPCTBEHHOE OBPA30BATEJIbHOE YUPEXJIEHUE
BBICILEIO ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUS
«JIOHELIKMM HALIMOHAJIbHBIA TEXHUUYECKUM YHUBEPCUTET
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PABOYAS ITPOI'PAMMA ANUCIHUITJIMHBI
b1.0.19 DjekTpryecKue MAIIMHbI

2 A.A. Kapakosos
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2023 roja

(KOl ¥ HANMEHOBAHHE IUCLHUILIMHBI COTJIACHO YYeOHOMY IUIaHy)

HaHpaBHCHHG IIOAT'OTOBKH.

13.03.02 DneKkTposHEepreTUKa U 3JIEKTPOTEXHUKA

Hanpasnennocts (mpoduis):

(KOI[ 1 HAUMCHOBAHUE HAIIPaBJICHUS IIOATOTOBKU / CHCI_II/IaJ'[I)HOCTI/I)

DIIEKTPOIHEPTeTUUECKUE CUCTEMBI i CETH

[Iporpamma:

(HarMeHOBaHHe PO / MATUCTEPCKON MPOrPaMMBI /CIIEIUATA3ALNN )

OakajaBpuaT

®opma 00yUeHUsI:

(bakayaBpHaT, MarucTparypa, ClelUaIuTeT)

O4Has, OYHO-3a04YHas1, 3a04YHas

(o4Hast, OYHO-3a04YHAs, 3a0YHAs)

dopma 00yUeHUsI: Ounas OuHo-3a04Has 3aouHas
Cemectp(bl) 4,5 6, 7 6, 7
Oo0mas Tpy10€MKOCTb B 3.€./9acax 8,5/306 8,5/306 8,5/306
KoHnrtakTHas padoTta (4ac.), B TOM 127 68 34
qHUCIIe:

nexuu (4ac.) 68 36 12

nabopaTopHbIie paboThI (Jac.) 51 22 8

MIpaKTUYECKHE 3aHsATUs (Jac.) - - -
CamocTtosiTenbHas padbota (4ac.), B 125 184 236
TOM YHCJIC:

KypcoBas paboTa (cemecTp/4ac.) 527 7127 7127
KonTpoas (3x3aMeH, yac./3a4€T) 4cem., 3auéT; | 6ceM., 3auéT; | 6cem., 3aU€T;

5ceMm.,nk3.,544. | 7cem.,nK3.,544. | 7ceM.,’k3.,364.

Jloneuxk, 2023 r.




Pabouas nporpamma aucummIHHE DNIEKTPHYECKHE MALIMHBI  COCTARIEHA
B COOTBETCTBHH ¢  y4yeBHBIM  naHoM 1o HAlPpaBIeHUI0  NOArOTOBKH
13.03.02 «INeKTpOIHepreTHKa W JICKTPOTEXHUKA», HANPaBACHHOCTH (npodpuis)
«INEKTPOIHEPreTHUECKHE CHCTEMBI H CETHy ans 2023 rona npuéma o ounoi, 0YHO-
3809HOH 1 3a04HOM (opmam obyuenns.

Cocrasnrens:
JAOLEHT Kaeaps %
«OMuTOD» K.T.H., TOLEHT ek I".B. Jlemuenko

(oMms) (PHO,)

Pabouas nporpamma PACCMOTPEHA M NPHHATA HAa 3aCeNaHuy kadeapsi
«DneKTPOMEXaHHKa H TEOpeTHYECKHE OCHOBAI MEKTPOTEXHHKHY,

[porokonor « /3 » p% 20253 ropaNe 7
4
3asenyroumii kadenpoii 4 E.A. Xypasens
oamics,) (®HO,)

PaGouas  nporpamma  cormacosana ¢ Beinyckaomed  kadeapoii
«DNEKTPHYECKHE CHCTEMBIY,

W
3asenyiommii kadenpoii % IL.B. Ionkosuuyenko
(LT (bHO)

Pabouas nporpamma oxoGpena yuebno-meroauueckoii kommecneii I OVYBIIO
«IOHHTY» 1o HanpasineHuio  nojarorosku  13.03.02 «DneKTposHepreruka U
EKTPOTEXHUKAY,

[porokonor « 2% 5 w©3% 202 2 roma No 5
[peacenarens ¥ C.H. Tkauenko
(ommen) (DHO)

PaGouas nporpamma npoasena s 20 rofia npuéma Ha 3aceaHmn Kadeapsi
(INEKTPOMEXAHHKA H TEOPETHUECKHE OCHOBI AMEKTPOTEXHUKHY,
[porokon or « » 20 ropa Ne

3asenyiommii kadezpoii

(nossmmes,) (DH0O)

Paboyas  nporpamma corjacosana ¢ peinyckaomei Kkadeapoii
OnekrpocHabxenue TIPOMBILLTEHHLIX PEANPHATHI U rOPOIOBY,
[Ipotokon ot « » 20__ ropma Ne

3asenyroumii kadepoii

(noarmecs) (D HO)
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1 OBBEKT, HEJIb 1 3AJIAYN OCBOEHUA JUCHUIIJINHBI

Hucrummaa  «OJEKTPUYECKUE  MAIIWHBD)  PacCMAaTPUBAET  BOTIPOCHI
IEKTPOMEXAHUYECKOTO TIPEoOpa30BaHUs dHEPTUH B DJICKTPUYCCKUX MAIIMHAX,
YCTPOHUCTBO W (PU3WYECKHUE TMPOIECChl B HHUX, D3JICKTPOMATHHUTHBIC IapaMeTphl U
XapaKTEPUCTHKH, PEKUMBI PAOOTHI 1 OCHOBHBIE CIIOCOOBI YIIPABICHUS AICKTPHICCKIMHU
MaITuHaAMHU.

[lenpto mpemogaBaHusi JUCIUIUIMHBI SIBIISICTCA: HW3YYEHHUE U YIIIyOJICHHOE
yCBOCHHE (YHIAMEHTAIBHBIX 3HAHUW B O0JACTH JJIEKTPOMAarHUTHBIX SIBICHUM,
KOTOpBIC JIeXKAT B OCHOBE PabOTHI IJCKTPUUSCKUX MAIIMH M TpaHC(HOPMATOPOB, U UX
IPUMEHEHHE MTPH aHAJIN3€ PEKUMOB PabOTHI AJICKTPUUECKUAX MAIIUH, KOTOPhIE IITMPOKO
UCTIONIB3YIOTCS B IPAKTHUECKON paboTe CIEIMATMCTOB B 00JIACTH SJIEKTPOMEXaHUKH.

B pe3ynbrate 0cBOSHUS TUCIIUTUIMHEI CTYACHT JOJDKCH:

3HATh KIACCU(PUKAIMIO, KOHCTPYKIIMIO, TPHUHIMWIN JCUCTBUSA W Ha3HAUYCHHE
OCHOBHBIX THIIOB JJICKTPHUCCKUX MAIIIUH B TpaHC(HOpMaTOpoB; PU3NIECKHEe OCHOBHI UX
pabOThI, METOJBI MATEMATHUECKOTO OMUCAHUS PEKUMOB PaOOTHI; TapaMETPhI M CXEMBI
3aMCIICHUSI  JJEKTPUUYCCKUX MAIlMH ©  TpaHC()OPMATOPOB;  XapaKTECPHUCTUKHU
MEKTPUUECKUX MAIMH U TpaHC(POpMaTOpOB; MPEUMYIIECTBA, HEJOCTATKH U 00JIacTh
MPUMEHEHUS PA3IMIHBIX THIIOB JICKTPUYCCKUX MAIIUH U TPAHC(HOPMATOPOB;

YyMETh  TIOJIb30BaThCS  OCHOBHBIMH  AHAJUTHYCCKUMU  BBIPOKCHHSIMH |
YpaBHEHUSIMU TPU PEUICHUU MPAKTUUYECKUX 3aj7a4 MO OMUCAHUIO U aHAIU3Y PEKUMOB
paboThl  BIEKTpOABUTATENICH, TEHEpaTOpoB M  TpaHC(HOPMATOPOB;  BBHIMOJIHATH
UCIIBITAHUS DJIEKTPUUECKUX MAIIUH U TPAaHCPOPMATOPOB; UCTIOIB3Ys YCIOBUS pabOTHI U
OCOOEHHOCTH JKCIUTyaTalldd TEXHOJIOTHYECKOTO OOOpYJOBaHUS aHAJIM3UPOBATH U
OINKCHIBATH YCTAHOBUBIIIUECS U MEPEXOIHBIE MPOIIECCH B CHCTEMaX, KOTOPhIE UMEIOT B
CBOEM COCTAaBE DJIEKTPUUECKUE MAIIIMHBI U TPAaHC(HOPMATOPHI;

BJIQJICTh METOJAMH TIOMCKa, cOopa U 0O0pabOTKHU, KPUTHUECKOTO aHaiu3a u
CHUHTE3a MH(POpPMAITUU; METOJAMKON CHCTEMHOTO MOIX0/a JJIS PEIICHUS MOCTaBICHHBIX
3a/ay; HaBBIKAMHM OIIGHKH TIOKas3aTelied HaJIeKHOCTH ¢ PEMOHTONPUTOTHOCTH
TEXHUYECKUX DJIEMEHTOB M CHCTEM; METOJIWKOW BBIOOpa ONTHMAJBHBIX BapHaHTOB
MPOTHO3UPYEMBIX TIOCICACTBUN peEIIeHUs TMpo0jeM, Ha OCHOBE WX aHAW3a,
METOJMKAMU  OTpPEACIICHUS] TapaMeTpPOB M  XapaKTEPUCTHUK OCHOBHBIX THIIOB
IEKTPUUECKUX MAIIMH U TPAHCHOPMATOPOB; METOIUKAMU MATEMATHIECKOTO OTTUCAHUS
MPOIIECCOB  AJIEKTPOMATHUTHOTO TMPeoOpa3oBaHUsS DHEPrMM M aHaiu3a padoThI
NIEKTPUUECKUX MAIMH B PAa3IUYHBIX pPEXKUMax paloThl; alropuTMaMu BbIOOpa
AEKTPUUECKUX MAIIUH IS PA3TUYHBIX TEXHOJIOTHYECKUX YCIOBUIM MX AKCIUTyaTalluH,
HABBIKAMH Pa3paOOTKH TEXHUYECKOW TOKYMEHTAIIMU CBS3aHHBIX C MPOo(ecCHOoHaTbHON
NeSATETLHOCTBIO.

[lepeuriciieHHbIE PEe3yNbTaThl OOYUYEHUS SBIISIFOTCS OCHOBOUM JJii (POPMUPOBAHUS
cienyromern komnerennun: OIIK 4 (CrocoOeH HCHoib30BaTh METOIBI aHAIM3a U
MOJICTTUPOBAHUS PJIEKTPUUECKUX TENeN U AICKTPUUECKUX MAIITUH).



2 MECTO JUCHUILINHBI B OCHOBHOHN OFPA3OBATEJIBHON
IMPOI'PAMME

JIuciumuiiHa OTHOCHUTCS K ILHMKIY MNPO(PECCHOHAIBHBIX JTUCHUILIMH 0a30BoM
YacTH y4eOHOro MJIaHa.

basupyercs Ha 3HAHMSIX U YMEHUSX, KOTOPbIE CTYyAEHT MPUOOPEN MPU OCBOCHUH
NpEIIIeCTBYIOIUX AUCUUIUIMH: BbICIIAs MaTeMaTHKa, o0mas (GpusnKa u TeOpeTUIeCKue
OCHOBBI 3JIEKTPOTEXHUKH, KOTOPbIE 00ECIIEUNBAIOT OCHOBY JUISl U3YUYEHUS TUCHUILIIUHBI
«NEKTPUUECKUE MAILIUHBDY.

JucuunnuHa «NeKTpUiecKre MallliHbD obecrneunBaeT (GOpMHUpPOBaHHE 3HAHUA,
HEOOXOJMMBIX TIPU  aHAIM3€ PEXKUMOB pabOThl  INCKTPUUYECKUX MAIIUH U
TpaHCcGHOPMATOPOB MPU HM3YUYEHUH TOCIEAYIONMX AUCIUIUIMH TPO(EeCcCCHOHATBHOTO
HaIpaBJICHUS: JICKTPUUECKUE CUCTEMBI U CETH, AJIEKTPOOOOPYI0BAHUE MOJCTAHIIUN U
JIPYTHUE JIEKTPOTEXHUYECKUE TUCIUIUINHBI,

3. CTPYKTYPA U COAEP) KAHME JUCIUITJINHBI

3.1 PacnpenejieHue y4eOHBIX YacoB MO TeMaM MCHUIVIMHBI M BHJIaM
3aHATHN

HanmenoBanue tem KomnyecTBo yacoB
(coneprkaTebHBIX MOTyJIeH) (ouHasi/ouHO-3a04Has/3a04uHas Gopma)
B B ToM uncie
cero Jlexkumm | Ilpakr. | JIaGop. CPC

Tema 1, 54/52/50 | 14/8/2 | -/-/-|8/6/2| 32/38/46
Tpanchopmaropsl
Tema 2. Ouwme BOPOCHI T€0- | 7 119/19 | 97971 | -/-/-|0/0/0| 5/9/11
PHUH JICKTPHYSCKUX MAIIUH
Tema 3. Obmwe Bonpock! 9/15/12 | 2/2/1 | -/-/-|2/2/0| 5/11/11
MAaIlTuH IEPEMEHHOTO TOKa
Tema 4.

59/49/51 | 16/8/2 | -/-/-|714/12| 36/37/47
CHHXPOHHBIC MAIIUHBI
Tema 5, 43/44/49 | 16/8/2 | -/-/- |18/6/2| 9/30/45
ACHHXPOHHBIC MAIIUHBI
Tema 6, 41/40/49 | 16/6/2 | -/-/-|16/4/2| 9/30/45
MamuHbl HOCTOSHHOTO TOKa
Tema 7. Pexumpl narpysku | gy 416 | 27272 | -/-/-|0/0/0| 2/2/4
DIIEKTPUICCKUX MAITHH
KonrtaktHas padota 8 /10/14
(monoaHUTEIBHAS)
Kypcogas pabdota 27127127 27127127
Hroro 1o BuaaM 3aHsATHI 252/252/270 | 68/36/12 | -/ -/ - | 51/22/8 | 125/184/236
KonTposb 54/54/36

Uroro: 306




dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe 0CBOEHHUS TeM JUCHMUILINHBI

TeMBI TUCIIUTUINHEI,
Komrerenmmm
HalleJICHHBIC Ha BRIPAOOTKY KOMITETCHITUH
OIlK-4 Temsr 1-7
3.2 Jlekuum

Tema 1. Tpanchopmatopsi.

ConeprkaHue TEMBI 1:

OO6mme BoOmpochl TeopuH dJieKkTpudyeckux mamuH (OM). Ponb u 3HaueHue
ANEKTPUYECKMX MAIIUH B COBPEMEHHOM  AJIEKTPOTEXHUKE U AIIEKTPOIHEPIETHKE.
Kparkue wucropuueckue cBeieHus 1o pa3Butuio OM. OcHOBHbBIE BuAbl OM, wHx
YCTPOMCTBO U IpuHIUII AericTBus. Kitaccudukarus M.

YcerpolicTBo U npuHIMI AeiicTBUsA TpaHchopmaTopa. Kimaccudukanus. [Ipunnmn
neiicteus Tpancpopmaropa. @opmyna snexkrpoasuxkyiiei cuisl (3/C). Koaddunnent
TpaHchopmaruu. YpaBHenus MmaruutoABuxkymux cuwi (MJIC). dusudeckue mpoiecchl
B TpaHc(hopMaTope MpH X0JI0CTOM XOJIE.

[IpuBeneHne BTOPUYHBIX BEJIWYMH K TEPBUYHBIM (K MEPBUYHOM OOMOTKE) Ha
OCHOBE MHBApPHAHTHOCTUM MOIIHOCTU. BekTopHas nuarpamma u T-oOpa3Has cxema
3aMEIEHHUs] C YY4E€TOM NOTepbh B MarHuUTONnpoBojae TpaHchopmaropa. OmnpeneneHue
[IapaMETPOB CXEMBI 3aMEIIECHMS 110 ONBITAM XOJOCTOIO X0Ja U KOPOTKOI'O 3aMbIKaHUSI.
BekropHas nuarpamma TtpancdopmaTopa mpu XoiaoctoM xoje. KopoTkoe 3ambikaHue
TpaHC(OPMATOPOB:  AKCIUIyaTalMOHHOE W  OMNbITHOE. BekTopHas auarpamma
TpaHcdopmaropa MpU KOPOTKOM 3aMbIKaHUU. [lapaMeTpbl KOPOTKOrO 3aMbIKaHUS.
XapaKTEepUCTUKU KOPOTKOTO 3aMbIKAHHSI.

PaGota TpanchopmaropoB moa Harpy3koil. OCHOBHBIE pacueTHbIE (OPMYIIBI.
Bekropnass nuarpamMma npu aKTUBHO-UHAYKTUBHOW HArpyske. YIPOIIEHHBIE CXeMa
3aMeIleHUs] M BEKTOpHas nauarpamma TpaHchopmaropa. M3MmeHenuwe HampsHKeHUS
Tpanchopmaropa TpuU Harpy3ke. BHeIIHHE XapakTEPUCTHUKU. ODHEpreTUYecKas
quarpaMMa akTUBHOW MoIHOCTH Tpancopmaropa. Ilotepm u  kodpduiment
nosiesHoro nevictBust (KII) tpanchopmaropa. 3aBucumocts KII ot Harpyskwu.
YcnoBus nomydyenust makcumanbaoro KIT/1.

Tpexdaszubsie TpanchopmaTtopel. CxeMbl coeauHeHHus O0OMOTOK. OCOOEHHOCTH
X0JIOCTOro xona Tpexda3Hpix TpaHchopmaTopoB. [pymmbl coeauHEeHUST OOMOTOK
tpanchopmaropa.  CrocoObl  ompeneiaeHUss  TPyHNm  COSAMHEHHS  OOMOTOK
TpaHcdopmaropa.

[TapannensHas pabota TpaHc(hopMaTopoB. YcnoBus BKJTFOUEHUS
TpaHcOpMATOpPOB Ha NapaieidbHyt0 pabory. OleHKa BO3MOXKHOCTU TOSBICHUS
YpaBHUTENbHBIX TOKOB. PacripezesnieHne Harpy3Kku MexX1y napaiuielibHO paboTarolMMu
TpaHchopMmaropaMu TpH: pa3HbIX KoddduumeHtax TpaHcOpMALMK;  Pa3HBIX
HAIMPSHKEHUSIX  KOPOTKOTO 3aMblkaHuWs. HecuMmmerpuyHasi Harpy3ka TpexdasHbIX
TpaHC(hOPMaTOPOB.

Cneunanbnbie TpaHchopmatopsl. ABToTpaHchopmatopsl. IlpenmymiecTBa u
HEJ0CTaTKu aBToTpaHchopmaropoB. OOnactu npumeHeHus. MHOrooOMOTOYHbIE
Tpancopmatopsl.  OCHOBHBIE ~ YpaBHEHHMsS  HAOpsDKEHUH  TPeXOOMOTOYHOTO
TpaHchopmaTopa, cxeMbl 3amenienus. O0macTi MpUMEHEHHUS.




Caapounsie TpaHchopmaropsl. TpaHchopMaTopsl AJig MPeoOpPa30BaHUS YACTOTHI
u yucna ¢a3. TpancopmaTopbl JUisi MUTAHUS BBIIPSIMUTEIBHBIX YCTaHOBOK. IIMk-
Tpancopmatopsl. PerynmupoBanue HampspkeHus B TpaHcopmaropax. [IpuHImImb
perynupoBanus. CxemMbl  PEryJupOBaHUs  HampsoKeHUs — TpaHcdopmatopa ¢
OTKJIFOYEHHEM OT CETH U TI0]1 HAarPy3KOM.

[lepexoqusie  mpomecchl B TpaHchopmaropax. OcoOeHHOCTH — palbOThI
TpaHchopMaTopa BO BpeMsl €ro BKJIIOYEHUS K CETH C Pa3OMKHYTOW BTOPHYHOMN
cucteMoil. BHe3amHoe KOpOTKOE 3aMblKaHHE Ha BBIBOJAX BTOPHUYHOM OOMOTKHU
TpaHchopmaropa. Ynaapueiii Tok K3. DnexrpoarHaMHuecKue CHIIbI MPU BHE3AMTHOM
KOPOTKOM 3aMbIKaHUU.

Jlurepatypa k Teme 1: [1, 3].

Tema 2. O611MIEe BONIPOCHI TEOPUH AIEKTPUUSCKUX MAITMH

CojiepxkaHue TeMbI 2:

[TonsTre 00 PMEKTPOMEXaHUUECKOM MTPEOOPa30BaHUM YHEPTUU. MaTeMaThiecKkoe
ONMCAHUE DJICKTPOMATHUTHOTO M 3JEKTpu4Yeckoro 1oisi. (OCHOBHBIE 3aKOHBI
AIEKTPOMEXAHHUKHU.

DJIEeKTPOMEXaHUYECKUM TpeoOpa3oBaTeib. YPaBHEHHUS SJIEKTPOMEXaHHYECKOTO
npeobpazoBanus dHepruu. OOOOIIEHHBIH SJIEKTPOMEXaHUYSCKH IpeoOpa3oBaTelb.
YpaBHeHuss 0OOOIIEHHON SJEKTPUYECKOH MaIlMHBI B  HEIMOJBM)KHOW CHCTEME
KOOpPAWHAT «,f. YpaBHEHHUS OOOOIIEHHON JJICKTPUYECKOM  MAIUHBI B CHCTEME

xoopauHart d,q. [TapamMeTpbl 3JEKTPHUESCKUX MAIUH.
Jlutepatypa k Teme 2: [1, 3].

Tewma 3. O6mirie BOpoCkl MaIlIMH MEPEMEHHOTO TOKA.

ConepxaHue TeMbI 3:

KoHcTpyKTHBHBIE CXE€MBI M yCTPOMCTBO MAIIMH NEPEMEHHOTO ToKa. [IpuHumn
nevictBus. Knaccudukamuss mamuH nepeMeHHOTOo Toka. (OCHOBHBIE MPUHIIMIIBI
co3aHusi OOMOTOK MalllMH mepeMeHHoro Ttoka. Kiaccudukanuss oOMOTOK MalliuH
MEPEMEHHOTO TOKA.

OJIC obmotok wMmamuH nepemeHHoro Toka. JJIC Butka. DJIC kaTyuiku.
Koaddumment ykopouenus. OOmorounbii kodpduuuent. C dazpl. Yayumenue
dbopmbl kpuBoit DJIC. Bpicimive rapmoHukud u ux noxaasieHue. Ckoc mazoB. MJIC
oOMoTok MamuH nepemenHoro toka. MJIC karymku. MJIC tpexdaszHoii 0OMOTKH.
[IpyHLMT CO3aHUs BPAIIAIOLIErOCS] MATHUTHOTO TOJISI.

Jlureparypa k Teme 3: [1, 2, 3].

Tema 4. CHHXpOHHBIE MAILIMHBI.

ConepxaHue TeMsbl 4:

O6mme Bompochkl cUHXpOHHBIX MamuH (CM). Hasznauenwe u ponbp CM kak
npeobpaszoBareneil sHeprun. YcrpoictBo CM. SIBHOMOJIIOCHBIE M HESIBHOIOJIIOCHBIC
CM. Cuctemsl Bo30yxaenust CM.

[Mpunmun nedicteBus CM B pexume reHepatopa. OCHOBHBIE — CIOCOOBI
oxnaxnaenuss CM. ABToHOMHasi paboTa CHHXPOHHOTO Te€HEpaTopa MPU CUMMETPUIHON
Harpy3ke. Peakuus sikops cuaxponHoro reaeparopa (CI).

[Tonepeunoe wu mnpoponasHOe ToNe sikops. Koadbdumumentsl mnpuBeneHus
npoaosnbHON 1 oniepeunoit MJIC sikopst kK MIC 06MOTKH BO30YKIeHUS




VYpaBHeHMs HapsDKEHUH M BEKTOpHBbIE nuarpaMMbl CI' 6e3 ydera HachlEHUsS U
c ydetoM HacbliieHus. OnpeneaeHre HOMUHAIBHOTO TOKa BO30YKIACHHUSI U N3MEHEHUs
HaIpPsHKEHUS TTPU cOpoce Harpy3KHu.

Xapakrepuctukn CI': xapakrepuctuka xojoctoro xoxa (XXX), HOpMaiabHas
XXX. Xapakrtepuctuka TtpexdaszHoro xopotkoro 3ambikanus CI. OTtHoueHHe
kopotkoro 3aMmbikanus (OK3) cuaxpoHHOro reHeparopa. Harpy3ounas xapakTeprcTuka
IIpU UHAYKTUBHOW Harpy3ke. BHemHue u perynupoBouHsie xapaktepuctuku CI.

[TapamnenpHas paboTa CHHXpPOHHBIX TeHEpaTopoB. YcnoBus noakiaodeHus CI” Ha
napajulepHyr0  paboty.  OnekTpomarHutHas ~ MomHocte CM M yrioBbIe
xapaktepuctuku. (Cratnyeckas yCTOMYMBOCTb. JlMHamuuyeckas  yCTOWYUBOCTD.
[Teperpy3ouHast ciocCOOHOCTb.

Pabora CM n1npu TOCTOSHHOM AaKTUBHOW MOIIHOCTA M TMEPEMEHHOM
B0o30yxkaeHun. U-oOpasnbie xapaktepuctuku CI. PeryanpoBaHue axkTUBHOW U
PEaKTUBHOM MOIIHOCTH.

Cunxponssle asurarenn. CrnocoObl mycka Tpex(pazHOro CHUHXPOHHOTO JBUTaTEIs
(CH). IlyckoBoii, MaKCUMaIbHBIM U BXOJHOM B CHHXPOHM3M MOMCHTHI. YpaBHEHHUS U
BekTopHble auarpammbl CJl. U-o0pa3nbie u yriosble xapaktepuctuku CJI. Pabouume
xapakrepuctuku CJI.

[lepexonHble pexXUMBl B CHHXPOHHBIX MamnHax. llepexomHon mponecc mnpu
BHE3aITHOM CUMMETPUYHOM KOPOTKOM 3amblkaHuM oOMOTOK ctatopa CI'. Ilepexonnbie
polecchl B 0OOMOTKE BO30YX AEHHUS U B YCIIOKOUTEIBLHON OOMOTKE.

CBepxIepexoqHOM W MEPEXOAHOM MPOLECCHl. DJICKTPOAUHAMUYECKUE CHUIIbI U
MOMEHTBI IPY BHE3AITHOM CUMMETPUYHOM KOPOTKOM 3aMbIKAaHUU.

Hecummerpuunbie pexxumbl CM. OnHodaszHoe u aByxdaznoe K3 cMHXpOHHBIX
mamvH. Konebanus u tuHamudeckasi ycroiunBocts CM.

CrienranbHbIE CUHXPOHHBIE MAaIUMHBI. 3aKIOUNTEIbHAS JEKLH.

Jlutepatypa k Teme 4: [1, 2, 3].

Tema 5. ACHHXpPOHHBIE MAIIHBI.

CozepxaHue TEMBI 3:

OO611e Bonpochl aCHHXPOHHBIX MaluH (AM). YcTpoiicTBO U IPUHIMUIT ACHCTBUS
acunxponHoro napurarens (AJl). O6mactu npumenenus AJ[. Konctpykuuss oOMOTOK
craTopa u poropa. Yactora BpalieHUs: MarHUTHOTO MOJisi ctaTopa. YactoTa BpalieHUs
potopa. CKobXKEeHHUE.

Pexxumbr pabotet AM. PaGota AM B JBUTaTeNbHOM pEXKUME, B PEKHUME
reHepaTopa M D3JEKTPOMarHUTHOTO TOpMo3a. PaboTa acMHXpOHHONW MAIWHBI TpU
3aTOPMOXKEHHOM poTope. OCHOBHbIE ypaBHEHHS, CpaBHEHUE C TpaHC(HOPMATOPOM.
Nunykimonnsnii  perymistop. ®azoperynarop. Pabota acMHXpOHHOW MAaIIUHBI TIPU
Bpamatomiemcsi porope. OcnoBusie ypaBHenus. IJIC u Tok B 00MoTke poTopa. YacroTa
TOKa poTOpA.

IIpuBeneHue napamMeTpoB poTopa K napamerpam craropa. OCHOBHbIE ypaBHEHUS
HanpsokeHuit u TokoB AM, BektopHas auarpamma AJl. Cxembl  3amenieHus
aCMHXpOHHOW MammHbl: T-o0pa3Has, [-o0pa3Has, ynpoiieHHas.

DHepreTuyeckass JAuarpaMMa AaCMHXPOHHOM MAaIIMHBL.  DJIEKTPOMAarHUTHAs
MOIIHOCTh. DJICKTPOMArHUTHBIN Bpamaromuiicas MoMeHT AJl. AHaIN3 MeXaHW4YEeCKUX
xapaktepuctuk AJl. VYcroituuBocte pabotel AJ[ ¢ MexaHuU3MOM. YpaBHEHUE




AJIEKTPOMAarHuTHOro MoMmeHta A/l B OTHOCHUTENbHBIX eAMHMLAX, ¢opMmyna Kiocca.
[Toctpoenne rpapuKoOB MEXaHHYECKHMX XAPAKTEPUCTHK IO KATAJIOXHBIM JIaHHBIM.
[Torepu u KI1J[ acunxponnoro asuratens. Pabouune xapakrepuctuku A/l.

Ob6ocHoBanue kpyroBoil numarpamMmbl AJl. OmnpeneneHune mnapaMeTrpoB CXEMbI
3amenieHnsa A/l u mocTpoeHue KpyroBou AMarpaMmsl IO JaHHBIM OIBITOB XOJIOCTOTO
xoqa U kopoTtkoro 3ambikaHusi AJl. IloctpoeHue rpapukoB pabounx XapakTEpPHUCTUK
AJl ¢ noMONIbI0 KpYyroBOM JTHarpaMMmel.

OcnoBHble npobnems! mycka A/l. ITyckoBble xapakrepuctuku. Ilyck B xon A/l ¢
¢a3zupiM poropoM. Ilyck B xoxn AJ] ¢ KOPOTKO3aMKHYTBIM POTOPOM. YIIydllleHHE
IYCKOBBIX XapakTepuctuk AJ[ ¢ KOpPOTKO3aMKHYTBIM pOTOPOM (ABUTATEINd C
rIyOOKMMM Ta3aMM Ha pOTOpe, JABHTaTeld C JIBYXKIETOYHBIM  POTOPOM).
PerynupoBanue 4actotel BpameHus AJl: HW3MEHEHHMEM YacTOThl IUTAOLIETO
HaIIpSDKEHUS; U3MEHEHUEM 4YHUCJa Map ITOJKOCOB; W3MEHEHHMEM CKOJBXKEHUSA: 3a CUEeT
BBEJICHHS B LIENIb POTOpPa JOOABOYHOTO CONPOTUBIICHHUS, 32 CUET U3MEHEHUS BEIMYHHBI
HaIpsDKEHUs Ha cTaTtope, 3a cyeT BBeAeHus noOaBounHoil DJIC B wemb poTopa.
Crioco0bl asekTpudeckoro TopMmoxkenus AJl.

Pabora acHMHXpPOHHBIX MAaIIMH B HEHOMHUHAJIbHBIX, HECUMMETPUUYHBIX U
0coOeHHbIX pexumax. Pabora AJl B HEHOMHUHAJIBHBIX peXUMax: MPU OTKIOHEHUHU
4acTOThI NUTAaHUS OT HOMMHAJIBHOI'O 3HAYECHMS; IPU OTKJIOHEHUN HANPSUKCHUS TUTaHUS
OT HOMHHAJIBHOTO 3HAa4Y€HMs; NPU HECUHYCOWJAIbHOM HamnpsbkeHuu. Pabora AJl B
HECUMMETPUYHBIX pEeXHMax: OOpbIB JMHEMHOro mpoBojaa; oOpbIB (a3bl craTopa,
00OMOTKa KOTOPOTO COEIMHEHA B "TpeyrojbHUK" (paboTa B OTKPBHITHIA TPEYTrOJIbHUK);
oOphbIB (ha3bl poTopa.

CrneunanbHble aCHHXPOHHBIE MallIMHbI. PaboTa aCHHXPOHHOW MAaILIMHBI B PEXKUME
reHeparopa. ACHHXPOHHBIM mpeoOpa3oBaTelb YacCTOTHl. YCTPOWCTBO U MPHUHIIUI
nevctBus oaHodazueix AJ[. Pabora Ttpexdasznoro AJl or oaHodazHOW ceTH.
VYnpasnsemsbie (ucnofHutenbHbie) A/Jl. JInHeliHbIe aCHHXPOHHBIC T1BUTATENH.

Jlutepatypa k Teme 5: [1, 2, 3].

Tema 6. ManmHbl TOCTOSTHHOT'O TOKA.

CojaepxkaHue TEMBI 6:

OOmue cBeAcHUS MO MalldHAM ITOCTOSHHOTO TOKa. YCTPOMCTBO M MPHHITUII
JEWCTBUSL MAIlIMH MOCTOSIHHOTO TOKa B peXUMe reHepaTopa u asuraresis. OCHOBHBIC
AJIEMEHTHl KOHCTPYKIIMA MAIluH TOCTOSHHOTO Toka. [IpuHIum oOGpa3oBaHUs 0OMOTOK
MAIIIMH ITOCTOSTHHOTO TOKA, UX KJaccHu(uKarms.

MaruutHoe T0jJ€ B BO3AYLIHOM 3a30p€ MaIIMHBI TMPU XOJOCTOM XOJIE.
MarauTHas 1enb MalldHbl MOCTOSHHOTO TOKa. XapaKTepUCTHKAa HaMarHUYMBaHUS
MalllvHbl. MarHuTHoe ToJie TNpU  Harpy3ke  MamuHbel. Peakuust  sKopsi.
DJIEKTPOMArHUTHBI MOMEHT MAIlIMH MOCTOSIHHOTO TOKa. OCHOBBI TEOPUH KOMMYTAIIUH.

['enepaTopbl moctossHHOro Toka. Kiaccudukaius mo crnocodam Bo30YKICHUS.
DHepreTnueckass  auarpamma. ['eHepatop ¢  HE3aBHUCHUMBIM  BO30YXKICHHEM.
XapakTepUCTUKHU: XOJIOCTOIO XOJa, Harpy3ouHasi, BHEIIHSAS, PEryJIUpOBOYHAs,
KOPOTKOTO 3aMbIKaHHUS.

['eneparopsl ¢ camoBO30OykneHueM. [IpuHImm camMoBO3OYX ACHUS. Y CIOBUS
CaMOBO30YKJIEHUSI TEHEPATOpPOB MApaUICIbHOTO W CMEIIAHHOTO  BO30YXICHHUS.




XapakTepucTuku 3TUX TeHepaTtopoB. OOnactu npumeHenud. [lapannenbHas pabota
TE€HEPATOPOB MOCTOSHHOTO TOKA.

JIBuraTenu MOCTOSTHHOTO TOKa. YCTPONCTBO M NPUHIIMI JIEUCTBUS JABUTATEIS
nocrossHHOoro Toka. Kiaccudukanus. OcCHOBHBIE ypaBHEHHUS. OHepreTHYecKas
nuarpamma. [Torepu u KII/I.

MoMeHTHBIE,  CKOPOCTHbIE  (YacCTOTHBIE), MEXaHWYEeCKMe ¢  pabouue
XapaKTePUCTUKU JBUTATENsl C TMapauiedbHBIM, IOCIEIOBATEIbHBIM U CMEIIaHHBIM
B030yxneHneM. [IpodseMbl mycka ABUraresei NoOCTOSHHOTO TOKA.

PerynupoBanue 4acToThl BpallleHUs! JBUTATENCH MOCTOSHHOTO TOKA: BBEJICHUEM
COMPOTUBIICHUSI B IEMb SKOPS; W3MEHEHHEM MArHUTHOTO TMIOTOKA, W3MEHEHHEM
HaIpPsHKEHUS, KOTOPOE MOABOUTCS K SIKOPIO. DIEKTPUUYECKOE TOPMOKEHUE JIBUTATENICH
MOCTOSIHHOTO TOKA.

CrneunanbHble MalIMHBl MOCTOSHHOTO TOKa. MUKpOABUTATENN MOCTOSHHOIO
ToKa. VCroNHUTENbHBIE NBUTAaTEeNM MOCTOSHHOTO ToKa. CrelnualibHble TeHEepaTOpbl
HOCTOSTHHOTO TOKa.

Jlureparypa k Teme 6: [1, 3].

Tema 7. PexxuMbl Harpy3ku 3JIEKTPUYECKAX MAILIVH.

ConepxaHue TeMbI 7:

Pexxumpl  Harpy3ku OIEKTpUYECKMX MamuH. HarpeBaHne u OXJTaXXIeHHE
IEKTPUYECKUX MAIIWH. 3AKITOYUTEIbHAS JIEKIHU.

Jlureparypa k Teme 7: [1, 3].

3.3 llpakTnyecKkue 3aHATHS

[IpakTuueckue 3aHATAS Y4YEOHBIM IUIAHOM JUCHUIUIMHBI «DJIEKTPUUYECKUE
MAaIllUHbD» HE MPEAYCMOTPEHBI.

3.4 JlaGopaTopHble padoThI

Ne Tema paboThl O6bem, | Jlutepat
n/m yac. ypa
OYH./OYH-
3204/3204H.
1 HccnenoBanue TpancopmaTopa B pexKHME XOJIOCTOTO X0a 2/2/1 [4]
2 OmnpeneneHne mapaMeTpoB U XapaKTePUCTHK TpaHChOopMaTopa 2/2/1 [4]
3 OnpeneneHne TPy COSAUHEHUS 00MOTOK TpaHCPOPMATOPOB 2/1/0 [4]
4 HccnenoBanue mapannenbHON paboThl TpaHCHOPMATOPOB 2/1/0 [4]
5 BeInonHeHne 00MOTOK CTaTopa U poTOopa MaIliH 2/0/0 [6]
MIEPEMEHHOT'0 TOKa
6 ic;i)n;gﬁizgngag%itq)asﬂoro CHHXPOHHOT'O TeHepaTopa mpu 2/2/1 5]
7 OnpeseneHne mapaMeTpoB CHHXPOHHOTO TeHepaTopa 2/2/0 [5]
B | mapataemo ¢ woumoti cetmo 3210 | [8]




9 HccnenoBanue Tpexda3zHol aCHHXPOHHOM MaIlIMHBI TPH 3/2/1 [6]
X0JIOCTOM XOJI€

10 Paboune xapakTepUCTUKH aCHHXPOHHOTO JBUTATEIIS 3/2/1 [@]

11 OmnpeeneHre mapaMeTpoOB CXEMbI 3aMEICHHS H KPyTroBas 4/2/0 [6]
JUarpaMma aCHHXPOHHOU MaIIIMHbI

12 HccnenoBanue pexxuMa Imycka aCHHXPOHHBIX JBHUTATEINCH 3/0/0 [6]

13 HccnenoBanne HECHMMETPHYHBIX PEKUMOB PaOOTHI 3/0/0 [6]
ACMHXPOHHBIX JIBUIaTE/ICH

14 HccnenoBanue MauHbl MOCTOSHHOTO Toka. OnpeieeHue 3/0/0 [7]
COIIPOTHBIICHUH 0OMOTOK
HccnenoBanue reneparopa MOCTOSHHOTO TOKA ¢ HE3aBHCHMBIM

15 BO30YXICHHUEM 3/1/0 [Z]
HccnenoBanue reHepaTopoB MOCTOSTHHOTO TOKA C

16 CaMOBO30Y KJICHUEM 3/1/1 [7]

17 Hccnenopanue mapajieIbHONH pabOThl FeHEPaTOPOB 3/0/0 [7]
MOCTOSIHHOTO TOKa
HccnenoBanue ABUraTelisi MOCTOSHHOTO TOKA C MapalIeIbHbIM

18 BO30YXICHHUEM 3/1/1 [Z]
HccnenoBanue qBUraTelis MOCTOSHHOTO TOKA CO CMEIIIAHHBIM

19 BO30YKJICHUEM 3/1/0 [7]

Hroro: 51/22/8

3.5 CamocTrosiTeqibHAsi padoTa CTyIeHTa

[IpoBoguTCA MO peKOMEHAALMAM MPENOAaBaTeNnel. AKIIEHTUPYETCS BHUMAHUE HA
HEO0OXOMMOCTh CaMOCTOSITEIILHOTO M3YUYEHHUsI BOIMPOCOB, KOTOPHIE HE M3Yy4YaIOTCS MPHU
IIPOBEJACHUH AYJIWTOPHBIX 3aHATHM, HO HMEIOIIUX OTHOIIEHHWE K TEMaM, 3HAHHE
KOTOPBIX CTYAEHTY HEOOXOAUMO.

Ne Bugasl camocTosiTenbHOM paboThI CTyIEHTa Obnem, Tac.

/1 OYH./OYH.-3a04YH./3a04H.
1 V3y4eHne JeKITMOHHOTO MaTepuaia 56/91/119
2 [ToaroToBKa K MPaKTHYCCKUM 3aHITHIM -/-/-
3 [ToaroToBka K 1a00paTOpHBIM paboTam 42/57/81
4 BeImoiHeHUEe KypcoBOro MpOeKTa -/-1-
5 BrInosiHeHHE KYpCOBOW pabOThI 27/27/27
6 BEITTOJIHEHHE MHIMBHIYaJIbHOTO 3aaHHS -/19/9

Hroro: 125/184/236

3.6 KypcoBoii npoekT (padora), MHAMBUAYAJIbHOE 3a/1aHUE

KypcoBast paboTa mo AUCITUIUIMHE CBSi3aHAa C CAMOCTOSTEIBHBIM BBITIOJTHEHUEM
ATANOB DJIEKTPOMArHUTHOTO pacyeTa TpaHchopMaTopa, KOTOphIE HE PacCMaTPUBAIOTCS
Ha JICKIIUSAX W JTAOOPATOPHBIX 3aHATHUSX, U W3YYAIOTCS CTYJCHTOM CaMOCTOSITEIbHO B
cootrBeTcTBUH ¢ [8]. OObeM yuecOHOM HArpy3KH MPH BBITOJHCHUH KypCOBOW pabOThI —
27 9acoB.



NuauBuayanbHOE 3aJaHUE NPETYyCMOTPEHO Ul CTYAEHTOB OYHO-3a0YHOM U
3a0uHOM (opm oOyueHus. TemaTuka WHIWBUAYANBbHOTO 3aJaHHs CBS3aHA C
CaMOCTOSITENIbHBIM BBIMIOJHEHUEM pacdeTHON paboThl B cooTBeTcTBUU ¢ [3]. OO0BEeM
y4eOHOW HArpy3KH MPH BBHITIOJHEHUU UHIMBUYaTbHOTO 3a/1aHus — 9 4acoB.

4 ®OH/JI OHEHOYHbBIX CPEJACTB

4.1 Kpurepum ¥ mKajJbl /JAJ HHTEITPUPOBAHHON OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH NI

Cocmasnawowas Komnemenyuy — NOIHOMa 3HAHUU

- HyJIeBOIl ypOBEHb: HEBEPHbIC, HE ApTYMEHTHPOBAHHBIE, C MHOKECTBOM T'PYyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAaHUM;

- MUHUMAaJIbHBIA YPOBEHB: JaHbl HE MOJIHBIE, HETOYHBIE U HEAPTYMEHTHUPOBAHHBIC
OTBETHl Ha BOMNPOCHL. JIOMyHIEHO MHOrO rpyObIX OIIMOOK. YpPOBEHb 3HAaHWH HIXKE
MUHUMAaJIbHBIX TPeOOBaHUIA;

- TIOPOTOBBIM  YpPOBEHb: JaHbl HEJOCTATOYHO  IIOJIHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BOIPOCHL. I[I0OXO 3HAeT TEpMHUHBI, ONpPEACIICHHS U
NIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUIEHMS, NMPUHLMIIBL. J[OMyIIEHO MHOIO
HErpyOBbIX OLINOOK;

- CpEeIHUH YpOBEHb: JJaHbl JIOCTATOYHO MOJHbIE, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHl HAa BONPOCHL. B 11€70M 3HAET TEPMHUHBI, ONPEACIICHNUS] U TOHATUSA, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILIEHHUS, MPUHUUIBL. JONMyIIEHO HECKOJIbKO HErpyobIxX
OIINOOK;

- IPOJBUHYTHIM YpOBEHb: JaHbl MOJHBIE, TOUYHbIE U APIYMEHTHUPOBAHHBIE OTBETHI
Ha BOMNPOCHL. 3HAET TEPMHUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOULIEHHUSI, TPUHLMIIBI. JOMMyIIIeHO HECKOJIBKO HErpyObIX OLIMOOK;

- BBICOKMH YPOBEHbB: JIaHbI IIOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HA€T TEPMUHBI, ONPENEICHUS W IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHMS], IPUHIMIIBL. J[OMyIIEHO HECKOIBKO HETOUYHOCTEM.

Cocmasnsiowas KomMnemeHyuu — yMeHus

- HYJIEBOM ypOBEHB: ITOJHOE OTCYTCTBHE IOHMMAHHUS CYTH METOIUKH PEIICHUS
3a/1a4u, JTOMYIIEHO MHOXKECTBO IPyOCHIIIMX OMMOOK / 3aJaHUs HE BBIITOJHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHB: C1aboe MOHUMAaHUE CYTH METOJIUKH PEIICHUS 3aJayH,
JTONyIIeHbl TpyoOble omuOku. Pemienus He oOocHOBaHB. He ymeer wucmosib30BaTh
HOPMATHUBHO-TEXHUYECKYIO JTUTEPATYPY;

- TIOPOTOBBI YPOBEHB: JIOCTATOYHOEC IMOHUMAHUE CYTH METOJIUKH PEIICHUS
3a/1ayu, JOMYIIeHbl OmMMOKK. Pemenus He Bcerga 0OOCHOBAaHBI. YMEET UCIOJIb30BaTh
HOPMATHBHO-TEXHUYECKYIO0 JTepaTypy. Cnabo opueHTUpyeTcs B CICIHAIBHON
HAY4YHOM JIUTEpPATypE;

- CpemHuN YypOBEHb: B IICJIOM IIOHMMAeT CYThb METOIWKHA PEIICHHS 3aadH,
JnonyiieHsl omuOku. Permienuss He Bcerga OOOCHOBaHBI. YMeEET MCIOJIb30BATh
HOPMATHBHO-TEXHUYECKYIO U CIEIUATBHYI0 HAYUYHYIO JTUTEPATYPY;



- MIPOJBUHYTHIA YPOBEHB: B LI€JIOM IOHUMAET CyThb METOIUKHU PELICHUs 3aJauHu,
nonyueHsl HeToyHocTH. CrocobeH 00O0CHOBAaTh pelleHUs. YMEET MCIO0Jb30BaTh
HOPMATHUBHO-TEXHUUECKYIO U CICIMATBHYI0 HAYUHYIO JUTEPATYPY;

- BBICOKMI YpOBEHb: IOHHMMA€T CyTh METOAMKH pemieHus 3anadu. CrnocoOeH
O00OCHOBaTh  pEIICHUSA. YMEET UCHOJb30BaTh  HOPMATHUBHO-TEXHHUYECKYIO H
CHELMATBFHYIO HAYYHYIO JJUTEPATypy, NEPEIOBON MPOU3BOCTBEHHBIN OTIBIT.

Cocmasensaowas komnemeHyuu — 61a0eHue HasblKamu

- HYJICBOM YypOBEHb: HE JEMOHCTPUPYET BJIAJCHHE HABBIKAMHU BBIIOJHECHUS
npodeCCUOHANIbHBIX 3a/1a4. He MOKeT BBITIOIHUTD 3a/1aHUS;

- MUHUMAaJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITTOJIHECHUS
npodeccuoHaNbHbBIX 3a/1a4. VICBITRIBAET CYyIIECTBEHHBIC TPYIHOCTH TIPH BBITTOJTHCHHUH
OTJICJIbHBIX 3aJaHUM;

- TIOPOTOBBI YPOBEHB: BIIAJCET HABBIKAMHU BBITOJTHEHHS MPOQPECCHOHATBHBIX
3a7a4 Ha MIOPOTOBOM yYPOBHE. 3aJJaHUsI BBIIOJHIET MEIJICHHO U HEKAYECTBEHHO;

- CpeIHUH YPOBEHbB: BJIAJCET HAaBbIKAMU BBITIOJIHEHUS MPO(HECCHOHATBHBIX 3a/1a4.
3agaHus BBIMOJIHSAET HA CPEIHEM YPOBHE IO OBICTPOTE U KA4E€CTRY;

- TIPOJIBUHYTBHIM YPOBEHb: BJAJCET YBEPECHHBIMU HABBIKAMH BBINIOJIHCHUSA
npodeCCUOHANIBHBIX 3aJlady. BBICTpO M Ka4YeCTBEHHO BBIMIOJHSACT 3aJaHUs, HHOTIIA
JIOITYCKasi HE3HAYNUTEJbHBIC TTOTPEITHOCTH;

-  BBICOKMHM YypOBEHb: BIIAJICET YBEPCHHBIMU HABBIKAMH  BBINIOJIHCHUSA
npoeCCUOHANIBHBIX 3aJ1ady. BBICTpO W KA4YeCTBEHHO BBIMOJHACT 3aJaHUsl, TIPH
HEO0OXOJIMMOCTH JIEMOHCTPUPYS TBOPUCCKUM IMOIXOI.

Ob0obwennas oyeHxka chpopmuposanHocmu KomMnemeHyuil

- HyJIEBOM YpOBEHBb: Ha HYJIEBOM ypOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHHUMAJIBHBIM YpOBEHb: Ha MHHHUMAJIBHOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- TOpOTOBBIA ypOBEHb: HA TIOPOTOBOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTAaBJISIONIME; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BLICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CpPeHEM YpOBHE CPOPMHUPOBAHBI: BCE COCTABIISIOININE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- TPOJBUHYTHIA YpPOBEHb: Ha MPOJBUHYTOM YpPOBHE CGHOPMUPOBAHBI: BCE
COCTaBJISIFOIIUE; OJJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBLICOKOM YPOBHE;

- BBICOKMM YpPOBEHB: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABJISIOIIHE
KOMIIETCHITUH.

4.2 Bonipocsl K 3K3aMeHy U pUMeP IK3aMEHAIMOHHOT0 Omiera

1. Konctpykuus ogHo(da3HbIX U TpEX(Da3zHbIX TpaHCPOPMATOPOB

2. MarauTtHble, TPOBOAHUKOBBIC U SJICKTPOU3OJSIIIHOHHBIC MAaTEpHUaIIbl, TPUMEHSIEMBIE
B TpaHchopmaTopax.

3. llpunuun aeitictBus u J1C o6MoTok TpanchopmaTopa. Kosdduimient
TpaHchopmaru

4. OcHOBHBIE ypaBHEHUS TpaHCPOpPMATOPA.



5. IlonsTre npuBenEHHOTO TpaHC(HOPMATOpa U €Er0 YPABHEHHUS.

6. CxeMpl 3aMerieHus Tpaachopmaropa

7. BextopHas tuarpamma TpaHnchopMaropa Ipu aKTUBHO-UHAYKTUBHOMN Harpy3Ke
8. BekropHas quarpamma tpaHcdopmaTopa npu akTUBHO-EMKOCTHOM Harpy3ke
9. Onpenenenre mapaMeTpoOB CXEMbI 3aMEIIeHHs TpaHC(POopMaTOpa MO OIbITaM
XOJIOCTOTO X0/1a U KOPOTKOT'O 3aMbIKAHHUS

10. BHemHue XxapakTepUCTUKH TpaHC(HOPMATOPOB MPU U3MEHEHUH BEIMYNHBI U
XapakTepa Harpy3Ku

11. TloTepu MOIIHOCTH U K.II.A. TpaHc(opmaropa.

12. MapkupoBKa BBIBOJIOB, CXEMbI COETUHEHHSI OOMOTOK TpEX(a3HbIX
TpaHcpopMaTopoB

13. I'pyninel coennHeHus: 0OMOTOK TpEX(a3HbIX TpaHCPOPMATOPOB.

14. CpaBHUTENbHAS XapAKTEPUCTHUKA OCHOBHBIX TUIIOB IEKTPUUECKUX MAIINH
IIEPEMEHHOTIO TOKA

15. ITosydyeHre Bpalaromerocsi MAarHUTHOT'O MOJISI B MHOTO(a3HbBIX 3JIEKTPUYECKHUX
MalImHax

16. YcTpONCTBO M IPUHLIAI IEUCTBUSA ACHHXPOHHBIX MAIlINH

17. PexxuMbl pabOThl aCHHXPOHHOM MalllWHbI

18. ®usnyeckre Npoueccsl B ACHHXPOHHON MAIIMHE C HEMOABUKHBIM POTOPOM
19. ®usnueckue mpouecchl B aCHHXPOHHOW MAIIMHE C BPALIAIOIIAMCS POTOPOM
20. IMpuenenue 3/1C, TOKOB U CONMPOTUBICHUIN pOTOpa K 0OOMOTKE cTaTopa

21. CxeMbl 3aMeIIEHUs] AaCHHXPOHHBIX MAIIUH

22. YpaBHEHUE MIEKTPOMAarHUTHOTO MOMEHTA ACUHXPOHHOW MAaIlllHBI

23. AHanu3 MEXaHUYECKUX XapaKTEPUCTUK ACHHXPOHHON MaIlUHBI

24, HOCTpOCHI/Ie MCXAaHHNYCCKHUX XAPAKTCPHUCTHUK ACMHXPOHHBIX MAIIIHNH I10 KaTaJIOKHbIM

JTAHHBIM
25. PexxuM reHepaTOpHOTO0 TOPMOKEHUS ACHHXPOHHON MaIlIUH

26. PexxuMbl 2JIEKTPOMArHUTHOTO TOPMOKEHHUSI aCHHXPOHHBIX MAIIUH

277. ACUHXpOHHBIE JBUTATENH C (Da3HBIM POTOPOM

28. ACUHXpOHHBIE JBUTATEIH C TJIyOOKOIMAa3HBIM POTOPOM

29. PerynupoBaHue 4aCcTOTHI BPAIllCHUSI aCHHXPOHHBIX JIBUTATENIE N3MEHEHUEM
YaCTOTBI

30. [TomroconepeknoyaeMble aCHHXPOHHBIE IBUTATEIN

31. PerynupoBaHue 4acTOThI BpPAILEHUsI aCHHXPOHHBIX JBUTaTEIEe H3MEHEHUEM
CKOJIBYKEHUS

32. XapakTepUCTUKN ACUHXPOHHBIX JBUTATEJIEH IMPU OTKIOHEHUSAX MUTAIOLIErO
HaIpsHKEHUS

33. YacToTHOE peryiupoBanue ckopoctu Al

34. PaboTa acCHHXPOHHOTO JBUTATENSI OT OJTHO(A3HOU CeTH

35. KoHCTpyKIus ¥ IPUHLIMI AEUCTBUSI CHHXPOHHBIX MalllMH

36. Peakuus skOpsi B HESIBHOIIOIIOCHBIX CUHXPOHHBIX T€HEPATOPaX

37. Peakuust sKOpsl B SBHOIIOJIFOCHBIX CUHXPOHHBIX T€HEPATOPAx

38. XapaKTEpUCTUKH XOJOCTOTO X0Ja U KOPOTKOTO 3aMbIKAHUSI CUHXPOHHBIX
re€HEPaTOPOB

39. YpaBHeHus u BekTopHas guarpamma J/[C n HanpsKeHUH HESIBHOTIOJIFOCHBIX
CUHXPOHHBIX T€HEPATOPOB



40.

VYpaBuenus u BekTopHas quarpamMma IJ[C 1 HanpspKeHU SBHOMOTIOCHBIX

CUHXPOHHBIX T€HEPATOPOB

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

BHemHue 1 pery1mpoBOYHbIE XapaKTEPUCTUKA CUHXPOHHBIX TEHEPATOPOB
[TpuHIMN AEHCTBHUS 1 OCHOBHBIE XapaKTEPUCTUKN CHHXPOHHBIX JBUTATENEH
CriocoObl MycKa CUHXPOHHBIX ABUTAaTENIECH

[TpunHuMn AEHCTBUS U PEKUMBI paOOTHI CHHXPOHHBIX KOMIIEHCATOPOB

YTI0BBIE XapaKTEPUCTUKH CUHXPOHHBIX MAIITHH

CraTndeckasi yCTOWYMBOCTb CHHXPOHHBIX T€HEPATOPOB

VY CTpoiicTBO 1 IPUHIIMIT ACHCTBUS SNEKTPUYECKUX MAIIUH MOCTOSHHOTO TOKa
[TpeoOpazoBaHus YHEPTUU B MALTMHAX ITOCTOSHHOTO ToKa. [IpuHimn obpatuMocTu.
O/1C oOMOTKH SIKOPS U JIEKTPOMATHUTHBI MOMEHT MAIIMHBI [IOCTOSIHHOTO TOKA.
[TpunIMn neicTBUS T€HEPATOPOB MOCTOSTHHOTO TOKA CAMOBO30Y KICHUEM.
["'eHepaTopbl MOCTOSIHHOTO TOKA C HE3aBUCUMBIM M CMEIIaHHBIM BO30YkKIEHUEM
MexaHH4YeCKUE U IIEKTPOMEXaHUUECKHE XapaKTePUCTUKU ABUraTelNe

IIOCTOAHHOTI'O TOKA C HC3aBUCHUMbIM BO36Y)KI[GHI/IGM.

53.

MexaHuyeckue u QJICKTPOMCXAHNUCCKUC XAPAKTCPHUCTUKHU I[BI/IFaTeJIeﬁ

ITIOCTOAHHOI'O TOKA C ITOCJICA0BAaTCIbHBIM BO36y)KI[CHI/I€M.

54.

Pexumel QJICKTPUICCKOT'O TOPMOKCHUA I[BI/IFaTeJICﬁ ITIOCTOSAHHOTI'O TOKA C

HE3aBHUCHUMbIM BO36y)KI[CHI/ICM.

55.
56.

Croco0nbI peryrupoBaHusl YaCTOThI BPAILICHUS ABUTATEIEH MTOCTOSTHHOIO TOKA.
CrenuanbHbIE JIEKTPUUECKUE MAIIUHBI.

IIpumep 3K3aMeHAIINOHHOTO OHJIETA

T'OYBIIO «JOHELIKUI HALIMOHAJIbHBIM TEXHUYECKUI YHUBEPCUTET»

[TporpaMma nNOArOTOBKH: bakanaBpuat

HanpasiieHue noaroToBKu: 13.03.02 DnexTposHepreTUKa 1 3JeKTPOTEXHUKA
HanpasneHnHocTs (po¢uiib): DJEeKTPOIHEPreTHUECKUE CUCTEMBI M CEeTH
Cemectp: 5

VY4yebHas AMCHUILIMHA! DJNeKTpUYECKUEe MALTHHBI

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Hoquy TOK AaCUHXPOHHOTO ABUTATEJIA B OTHOCHUTCIIBHBIX CAMHUIAX IJId PEKUMaA XOJIOCTOI'O

xoJ1a (0e3 Harpy3KkH) 3HaYUTENbHO OO0JIbIIE TOKA XOJIOCTOr0 X0/1a TpaHchopMaTopa Takoil xe
MOIIHOCTH?

2. Kakumu crioco6aMu MOXHO YMEHBIIUTh IyCKOBOM TOK aCHHXPOHHOT'O JIBUTATENs C
KOPOTKO3aMKHYTBhIM poTopoM? Kak 3To oTpakaercs Ha IyCKOBOM MOMEHTE?

3. KakoBo Ha3HaucHUe KOJUICKTOpA B TCHCPATOPEC U B ABUT'ATCIIC ITOCTOSAHHOT'O TOKa?

4. Kakue crmocoO0bl OrpaHH4YCHUS ITYCKOBOI'O TOKAa IPUMCHAKOTCA B IBUTATCIIAX MTOCTOAHHOT'O TOKa?

5. Onpenenute MOMEHT Ha Bally TpeX(a3zHOr0 aCHHXPOHHOTO IIECTUIIOIIOCHOTO IBUraTelIs,
KOTOpBIN paboTaeTr co ckoibxkeHueM S = 0,04, moTpediiser u3 ceTH ¢ HalpsHKeHUEM

Us =380 B toxk 1 = 12,3 A nipu cos(¢) = 0,8 u KITJ] = 0,85.

6. I[BI/Il“aTCJ'IB napaJjijieJIbHOT'O BOSGy)KI[CHI/IH, KOTOpLII\/'I HMEET HOMUHAJIbHBIM TOK

Iz =52 A myckaroT B XoJ1 4epe3 peoctat oT cetu ¢ Hanpsbkenuem U = 220 B. Tpebyercs

OTIpeNIeIUTh CONPOTUBIIEHHE PEOCTaTa, eciid conpoTuBieHue akops R, =0,4 Owm, a myckoBoi
TOK MPHUHSTH paBHbIM I7= 1,8 |y.




4.3 Kpurepum onieHuBaHuA (3K3aMeH)

CTymeHThl OYHO-3a09HON W 3a04YHON (opM OOyUCHHs IOMYCKArOTCS K caade
9K3aMEHa TPH YCJIOBUW BBIMOJHEHUS KOHTPOJBHOW paboOThl (MHIWBUIYaTHLHOTO
3a/IaHu).

DK3aMEHAIIMOHHAsE OIICHKA BBICTABIACTCA 1O pe3yJibTaTaM HalMCaHHOU
CTYJI€HTOM BO BpeMs dK3aMeHa paboThl.

KPUTEPUUA
OlleHUBAHMS IK3AMEHANMOHHOM PadOThI M0 JUCHUIINHE «DJIeKTPUYECKHe MATIIMHBI»
111 00yYaroIuXcs Mo HampaBieHuto NoArotoBku: 13.03.02 «DneKTposHepreTuka u 3MEKTPOTEXHUKA»
(HampaBieHHOCTH (POGHIIB): « DIEKTPOIHEPTETHICSCKUE CHCTEMBI U CETH»)

DK3aMEHAIlMOHHAsT OIICHKA BBICTABIACTCA IO pe3yJibTaTaM HamnuCaHHOU
CTYJICHTOM BO BpeMsl 3K3amMeHa PabOThl. DK3aMEHAIIMOHHBIA OWJIET COACPKUT IIECTh
3aJlaHui Mo pa3HbIM TemaM. Bompockl 1 — 4 0XBaThIBalOT TEOPETUUECKYIO YACTh Kypca,
a TaKkke TPeOYyIOT JEMOHCTPAIMKU MPAKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYJCHTOM B
XO0/I€ BBITIOJIHEHHUS JTA00OpaTOPHBIX padboT. [IpaBUIbHBII OTBET Ha BOIIPOC OLIEHUBACTCS B
15 6anmnos. Ecnu B oTBeTe JOMyIIeHBl HETOYHOCTH JIMOO MPHU HEMTOJHOM OTBETE, OIICHKA
yMEHbIIIaeTCsl Ha 5 OamioB. B cilyuae HeBEpHOro OTBETa Ha TEOPETUUYECKHI BOIPOC
oOyyJaroIuiics OJIy4YaeT 3a HETO HOJIb OALIOB.

[IpaBunbHO pemieHHass 3amada (Bompochl 5, 6) omenuBaercs mo 20 Gamios
Kaxnaas. Eciin B pelIeHUH €CTh HECYLIECTBEHHbIE HETOYHOCTH, HE TOBJIMSBIIKE Ha
pe3ynbTaT, MaKCUMaJlbHasl OLICHKa yMeHblIaeTcs Ha 5 OaymoB. Ecnu He yka3aHbl WA
HEBEPHO YyKa3aHbl CIWHUIBI HW3MEPCHHS (U3WYECKUX BEIWYHMH, JIOMYIICHBI
NOTPENIHOCTA B BBIYUCIEHUSX, OLIEHKa cHukaercsa Ha 10 Oamos. Ilpu HemosHOM
pEIICHUH ¢ OTMOKAaMU B BBIUYMCIICHUSX OIIEHKA cocTaBisieT 5 6aioB. [Ipu oTcyTcTBUUM
BBITIOJIHEHUS 3aJaHUs O0YJArOIIUIICS TIOJTy4aeT HOJIb OaJljioB.

[Tony4yeHnbie Oaybl 32 OTBETHI HA BOIMPOCHI M 3aJa4dl OWJIeTa CYMMHPYIOTCH,
ATOroBast orieHka BeIiBoauTCA 1Mo 100-0aIbHOM HIKaIe.

[Tonyuennas omenka 1o 100-0aysibHONM IIKajie OMpPEACNSIeT OICHKY 10
rocyJlapcTBeHHoi mkaine u mkaine ESTS:

Cymma GamioB Orenka Orenka
no 100-6anpHOI mIKae no mkaine ECTS 10 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTan4HO
80-89 B Xopouio
75-79 C
70-74 D v
60-69 E JTIOBJICTBOPUTEITHLHO
35-59 F He
0-34 = YOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIbHBIM IMMOBTOPHBIM M3YUYCHUCM OUCHHUILIIINHBI.

Texyuuii KOHTPOJIb 3HAHUI CTYAEHTOB OYHOU (POPMBI 0OYUEHUST TPOU3BOAUTCS
BO BpEMSI KOHTPOJIbHBIX OMPOCOB B XO/I€ POBEACHUS TAOOPATOPHBIX 3aHATUH.



4.4 TlpuMep TeKylIero onpoca Ha JJ1adopaTOPHBIX 3aHATHAX

Ha npumepe tembl «MccnenoBanue tpanchopmMaropa B pesKUME XOJIOCTOTO X018y
buet Nel

1. Kak onpenensercs MOIHOCTh OAHO(A3HOTO TpaHC(HOpMAaTOpa MO MACIOPTHBIM JaHHBIM?
Bapuanmor omeema:
1) LU, cosg;; 2) I,U,cose,; 3) U cosep,; 4) I,U; abo I,U,.

2. OT 4ero 3aBUCUT BeJIMYMHA aKTUBHOW MOIITHOCTH TpaHC(hopMaTopa Py KOHKPETHOH cHjie ToKa?
Bapuanmur omeema:

a) ot kod(durmenTa TpaHcHOpMaIHH; 0) OT HaANPSHKCHUS;

B) OT IOTEPh MOITHOCTH TpaHC(hOpMAaTOpa; T) OT XapaKTepa Harpy3KH.

3. Ha xakue HampsbkeHHE M TOK paccuuTaHa IepBUYHAs OOMOTKa J1abopaTOpHOro TpaHCpopmaropa
COIJIACHO MACIIOPTHBIM JIaHHBIM?

Bapuanmur omeema:

a) U=380 B, 1=3,8A, 0) U=220 B, 1=3,8A;

B) U=220 B, 1=6,65A; r) U=380 B, 1=6,65A.

4. Ha ocHOBe Kakoro ycioBHs (IIpU3HAaKa) ONPEAEISIOT YUCIIO BUTKOB TpaHc(hopmaropa?

Bapuanmur omeema:

1) paBaocTh BuTKOBBIX J/IC B m060# 0OMOTKE;

U
2) Uzz?l;

3) ko3 duUeHT TpaHCHOpPMAIIIH HE 3aBUCHT OT CXEMBI COSTUHEHHS OOMOTOK;
4) 5]1C nponopuroHaibHa HIEKTPOMAarHUTHOMY TIOTOKY B CTEPIKHSX.

&

5. Yemy pasno U, ;, ecmn U, ; =173B, K =10, cxema coejuHeHHs A2
Bapuanmor omeema:

1) 10 B; 2)173B;  3)30B;  4)10/43.

4.5 Kpurepum oneHuBaHus (3a4éT)

Texkymuii KOHTPOJb 3HAHWN  CTyAeHTa O4yHOM  (opmbl  OOydeHHS
OCYIIECTBJISIETCSl IyTEM KOHTPOJIbHBIX OMPOCOB TEPE] BBITIOJHEHUEM JIa0OpaTOPHBIX
paboT, o pe3yJbTaTaM BBITIOJIHEHUS JIA0OPAaTOPHBIX PabOT, ompoca Ha JEKIIMOHHBIX
3aHATHSAX; CTYyJACHTa 3a04HOM (OpMBI 00y4deHHST — IO pe3yjbTaTaM BBIMOJTHEHUS
KOHTPOJILHOM paOOTHI.

BrimotHeHHE J1a00paTOpPHBIX PabOT ¢ 3aIHUTON OTYETA, KOHTPOJIBHOW pPadOTHI,
MPEAYCMOTPEHHBIX pabodeld MporpaMMON UCHUILINHBI, SBISETCS HEOOXOIUMBIM
YCIIOBUEM JIOMyCKa CTY/ICHTA K 3a4eTy.

IIpome:kyTouHasi aTTecTalMsA 110 pe3yJbTaTaM OCBOCHHS JTUCIUILIMHBI B
ceMecTpe MPOBOIUTCS B GOpME CEMECTPOBOTO 3aUeTa.

Pacnpenesnienue 0a/U10B TEKYIIEr0 KOHTPOJISA

No MakcuManLHO
®opMa KOHTPOJIA
n/n BO3MOYXKHOE KOJIMYECTBO OAJIOB
1 KoHTposbHbIe 0npock! 10 1ab0paTOPHBIM paboTam 35
2 OTueTsl M0 JIAOOPAaTOPHBIM paboTam 35
3 Onpochl Ha JICKITMOHHBIX 3aHITUIX 30
NUTOTO: 100




[Tonyuyennass onenka mno 100-0annpbHOM IIKane oOMpeneiseT OIEHKY I10
rocyaapcTBeHHoOM mkaie u mkane ESTS:

Cymma GamioB OneHka OrneHka
1o 100-0anpHOM HIKae no mkaine ECTS 10 TOCYJAAPCTBEHHOM LIKaje
90-100 A 3a4TEHO
80-89 B
7579 C 3a4TEHO
70-74 D
60-69 E 3a4TCHO
35-59 FX
0-34 = HE 3a4TCHO

* — ¢ 00s13aTENbHBIM IOBTOPHBIM M3YUYCHUCM OUCHUILIIUMHBI.

5 PEKOMEHAYEMAS JIMTEPATYPA

I Ocnoenaa numepamypa

1. Txaués, A.H. Onekrpuueckue MamuHbl: ydeOHoe mnocobue / A.H. Tkaués,
B.B. Cenynckuit. — Yensounck: OY BO «tOxHO-YpanbCKuil TEXHOJIOTHYECKHIA
yHuBepcutet», 2021. — 131 c. — Jloctyn yepe3 TuyHblid KAOMHET CTyACHTA.

II /lononnumensnasa aumepamypa

2. Taman, D.T. Dnekrpuyeckne MaIIWHBI TEPEMEHHOTO ToOKa: yd4eb.mocodue /
D.T. I'ansan. — Camapa: Camap. roc. texH. yH-T, 2014. — 80 c. — JlocTtyn dyepe3
JIMYHBIN KaOUHET CTYJICHTA.

3. Anyxtun, A.C. DIIeKTpUYECKHE MAIIUHBI [ DIEKTPOHHBIN pecypc] : yued. mocobue
st By3oB / A.C. Anyxtun ; I'OY BIIO «JJOHHTY». — 90 M6.— Jlonenx :
JOHHTY, 2016. — 1 ¢aiin. — Cuctem. TpeboBanus: Acrobat Reader. — Pexum
noctyna: http://ed.donntu.org/books/cd4505.pdf

6 YYHEBHO-METOAWYECKOE OBECIIEYEHUE JIUCHUIIJINHBI

Y4eOHO-MeTOAMYECKUE U31aHusA, paspadoTannbie B [JlonHTY:

4. Metonuueckue yKa3aHUs K BBINOJHEHUIO JIA0OPATOPHBIX paOOT MO JUCHHUILIUHE
«nextpuueckue MamuHey. Paznen « Tpanchopmaropsny [IaekTpoHHBIN pecypc] /
CocraButenu [I'.B. Jemuenko, O.B. IlenskoB: I1I'OY BIIO «JIOHHTVYY,
Kad. Dnekrpomexanuku u TOD. — DnektpoH. aaH. (1 ¢aiin). — Jonenk : JOHHTY,
2023. — locTyn yepe3 JIMYHbIN KaOMHET CTyICHTA.

5. Meronnueckne yka3aHUs K BBIMOJHEHUIO JIAOOPATOPHBIX PadOT MO JUCITUTIIMHE
«Onektpuueckue wmamuHby. Paznen «CHHXpOHHBIE MAIIUHBDY [ DJIEKTPOHHBIM
pecypc] / CoctaButenu I'.B. [lemuenko, O.B. IlenbkoB: I'OY BIIO «/IOHHTVY»,
Kad. Onexrpomexanuku u TOD. — Dnektpon. nax. (1 ¢aitn). — Jonernk : JOHHTY,
2023. — locTyn yepe3 JIUYHbIN KaOMHET CTyIEHTA.


http://ed.donntu.org/books/cd4505.pdf

6. Meronuueckue yka3aHUsi K BBIMOJHEHHUIO JIA0OPATOPHBIX pabdOT MO JUCIUIUIMHE
«ONEeKTpUYECKUE MalIuHbDy. Pa3nen «ACHHXPOHHBIE MalIMHBDY [DIEKTPOHHBINA
pecypc] / CocraButenu I'.B. Jlemuenko, O.B. IlenpkoB: 'OY BIIO «/IOHHTVY»,
Kad. Onexrpomexanuku u TOD. — Dnektpon. naH. (1 daitr). — Jonernk : JOHHTY,
2023. — locTym yepe3 IUYHbIN KaOMHET CTyICHTA.

7. Mertoanueckue yKa3aHUS K BBINOJHEHHIO JAOOPATOPHBIX padOT MO AUCHUIUIMHE
«nekTpuueckue MauHby. Pa3nen «MamuHbl TOCTOSTHHOTO TOKay [ DIeKTPOHHBII
pecypc] / CoctaButenu I'.B. Jlemuenko, O.B. IlenpkoB: 'OY BIIO «/IOHHTVY»,
Kad. Onexrpomexanuku u TOD. — Dnektpon. aax. (1 ¢aitn). — Jonenk : JOHHTY,
2023. — JocTyn yepe3 JUYHBIA KaOMHET CTYyACHTA.

8. Meronuueckre peKOMEHJIalUU IO DJIEKTPUYECKUM MalllMHaM K KypcoBOM pabote
«Pacuer TpaHchopmaTopay» s CTYJAEHTOB HampabieHHs mnoarotoBku 13.03.02
«INEeKTPOIHEPTeTUKA u AIEKTPOTEXHUKA» (mpodunu MOJIFOTOBKHU:
«INEKTPOIHEPTETUUECKHE  CUCTEMBI M CEeTH»,  «DJEKTPOCHAOKEHUE)
[DnexTponnsIil pecype] / CoctaButens I'.B. Jlemuenko : OY BIIO « IOHHTVY»,
Kad. Dnekrpomexanuku u TOD. — Dnektpon. naH. (1 ¢aiin). — Joneuk : JOHHTY,
2023. — locTym yepe3 JTMYHbIN KaOMHET CTyICHTA.

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI

SBC IOHHTY - http://donntu.ru/library
9BC IPR SMART - http://iprbookshop.ru
Internet-pecypcnbi
http://rgr-toe.ru/file_archive/11/101/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

7.1 JIeKUMOHHbIE 3AHATHUA:

Vyeonas aymutopus Nel.003, yueOHbIii kopmyc 1, nns mpoBeAeHMs] 3aHATUN
JEKIMOHHOTO THUMA M JA0OpPAaTOPHBIX 3aHATUH, TPYNIOBBIX M WHIWBHYaTbHBIX
KOHCYJIbTALMM, TEKYIIETr0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluy (MyJbTUMEIUNHOE
o0opyoBaHuE: HOYTOYK, MYJbTUMEAUMHBIN MPOEKTOp, 3KpaH; ClEeUUaIN3upOBaHHAsS
Mebenb:  J10CKa  ayOUTOpHAasl, CTOJbl  AyAUTOPHbIE, CTYJbi  YUYCHUYECKUE;
JEMOHCTPALIMOHHBIE CTEH bl U IJIAKaThI).

7.2 JIaGopaTopHbie padoThI:

Jlabopatopus anexktpuuecknx mamuH Nel.003, ydeOuwiii kopmyc 1, ocHareHa
UCIIBITATEIbHBIMU CTEHJAMU B COCTaBE UCIBITATENBHBIX U HATPY30UYHBIX dJEKTPHUUECKHUX
MaIIMH, BBIBOABI OT MAIlMH HAXOJATCS Ha paboueil MmaHenu, Ha ITOM K€ IMaHeIH
HaxXOJATCA BBIBOABI OT HW3MEPUTENIbHBIX MPUOOPOB M  IMYCKO-PETyIUpYIOLIEH
anmapatrypsl  (peoctatbl ogHOGa3HbIA U  Tpex(dasHblii, aBTOTpaHChHOpPMATOP H
WHIYKIUOHHBIA PETYJISTOP), @ TAKKE BBIBOAbI OT ABTOMATOB MUTAHUS KaK IEPEMEHHBIM,
TaK U MOCTOSHHBIM TOKOM; BCEro 8 pabouux Mect no pazgenam «TpanchopmaTopbi»,
«ACHHXpPOHHBIE MAlIMHBD U «MalMHbl MOCTOSHHOTO TOKa» U 6 paboyuMx MecT MO


http://donntu.ru/library
http://iprbookshop.ru/

pazneny «CHHXpOHHbIE MAIIUMHBDY, YTO TIO3BOJISIET MPOBOAWTH (PPOHTAIBHBIC
nabopaTopHbIe pabOTHl — BCE CTYJEHTHI BBHITIOIHSIIOT TOOPUTATHO OJTHY U TY XKe padoTy.

[To BBIMOJMIHEHHBIM JaOOPaTOPHBIM pabOTaM CTYAEHT COCTaBIseT OTYEThl. OTUET
opopmiisieTcss Ha Juctax ¢opmata A4 B COOTBETCTBHM C TPeOOBAHUSIMH,
npeabsaBisseMbiMu Kadenpoil anekTpoMexanuku u TOD k oT4€Tam 0 J1a00paTOPHBIX
paborax. 3ammTa OTYETOB MNPOHUCXOAUT NYOJMYHO HA AYJUTOPHOM 3aHATHH
IpernoJaBaTesio, BeayleMy 3aHsATusA. MMeroTcs OnaHku OT4ETOB O JTaOOpPaTOPHBIX
paboTax Ha 3IEKTPOHHOM HOCHUTEIE.

7.3 CamocTosiTeJibHasi padoTa:

[Tomenienust ik caMOCTOSITEILHOM pPabOThl C BO3MOXHOCTBIO TMOAKIIOYEHUS K
cetu "HMHTepHer" u obOecrnedeHHEM JIOCTyNa B DJIEKTPOHHYI0 HHGOPMAIIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHU3allMi: YHUTAJIbHBIE 3alibl, y4eOHble Kopmyca 2, 3
(KomnploTepHasi TeXHUKAa C BO3MOKHOCTBIO MOJKIIOUEHUs K ceTn «UHTepHeT»
oOecrieyeHueM J0CTyla B D3JEKTPOHHYIO HHGOPMAIIMOHHO-00pPa30BaATENbHYIO CpPEILy
(BUOC JOHHTY) u anextporHo-6ubnuoteunyto cucremy (ObC [PRbooks), a Takxke
BO3MOXKHOCTBIO MHIUBUAYaJIbHOTO HEOTPAaHUICHHOTO nocTyna obydaromuxcs B ObC u
SUOC nocpenctBoMm Wi-Fi ¢ mepcoHanbHbIX MOOMIBHBIX ycTpoiicTB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas ymnen3us MPL 2.0, Grub loader for
ALT Linux — munensus GNU LGPL v3, Mozilla Firefox — munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — aurensus GNU GPL).



