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Pabouas nporpamma JIUCHUIUIMHBI « DJIEKTPUUYECKHE MALIMHBD) COCTABJIEHA B
COOTBETCTBUU C Y4E€OHBIMU IUUIAaHAMHU MO HaIpaBieHHUIO MoArotoBku 13.03.02
«DNEeKTPO3HEPTreTUKa M JJIEKTPOTEXHUKa», HAMPABIEHHOCTh (Mpopuib) —
«OQnekTpornpuBo 1 aBTomMaTukay Juist 2023 roja npruéma no OYHON U OYHO-3a04YHOM
dbopmam oOyueHusl.

CocraBurelb:

Crapiiuii nperogaBaTenb /

kadenper «OM u TOD» [TeuskoB O. B.

(noanuce)

Pabouas mporpaMma paccMOTpeHa H NMPHHATA Ha 3acelaHuu Kadeapbl «Djek-
TpomexaHuka U TOD».
[TpoTokon ot «/3» _wepra 202> rona Ne 7
)
3aBenytoiuii kadepoit %_ Kypasens E. A.

(nmﬁ'ﬁtCL) (D.H.0)

PaGouyasi MporpaMMa cOrJIacoBaHa ¢ BbIMycKalomeii kadeapoi «Jnexkrporpu-
BOJI M aBTOMATH3aLKsl IPOMBIIIICHHBIX YCTAHOBOK ». .
s _—
[TpoToKOT OT « /6 » 25 2023 romga Ne / %

3aBenyromui kadenpoi ? _Poskapska I1.1.

PaGouast mporpaMma ogodpena yuebHo-MeTognveckoii komuccneii [OVBIIO
«JOHHTY» no nanpasienuio noarotoBku 13.03.02 — «OneKTposHepreTHKa U deK-
TPOTEXHHUKAY.

IIporokon ot «22 » o5 2023 roma Ne 3

IIpescenarens . Txayenxo C.H.

(néﬁrmcn) (P.K.0.)

PabGouas mporpamma mpoasaena misi 20 rojga mpuéMa Ha 3acelaHuu
Kadeapbl « IIEKTPOIPUBO U ABTOMATU3AITUS TIPOMBITINICHHBIX YCTAHOBOK.
[IpoTokoit ot « » 20 roga Ne

3aBenyrommii kadeapon

(mozamucs) (®.1.0.)

PabGouas mporpamma mpoasiena mist 20 rojga mpuéMa Ha 3acelaHuu
Kadeapbl « IEKTPOMPUBOI U ABTOMATU3AITUS TIPOMBITINICHHBIX YCTAHOBOKY.
[IpoTokoit ot « » 20 roga Ne

3aBenyroumii kadeapoit

(momucs) (®.1.0.)



1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TINCIUAITVINHBI

HuciuminHa — «OIEeKTPUYECKHE  MalIMHBD»  pacCMAaTPUBAET  BOIPOCHI
AIIEKTPOMEXAHUYECKOT0 MpeoOpa3oBaHUsl IHEPTHUH B AIEKTPUUYECKUX MAIIUHAX,
YCTPOMCTBO U (PU3UUECKHE MPOIECCHl B HUX, AJIEKTPOMATHUTHBIC MapamMeTphl U
XapaKTepUCTHKH, PEXKUMbI pabOThl M OCHOBHBIE CIOCOOBI  YIIpaBJICHUS
IIEKTPUYECKUMU MaIIMHAMMU.

Lenv oucyuniumol

U3y4YeHHUE U yriIyOJieHHOe yCBOeHUE (DyHIaMEHTaIbHBIX 3HAHUU B 00JacTH
AIIEKTPOMATrHUTHBIX SIBICHUN, KOTOPBIE JIEKAT B OCHOBE PA0OTHI JIEKTPUUYECKHUX
MalmuH U TpaHcpopMaropoB. lIpakTuyeckoe HX NPUMEHEHHE MpPU aHaIU3e
PEXKUMOB PaOOTHI ANEKTPUUYECKUX MAIIUH, KOTOpPbIE IIMPOKO HCIOJIb3YIOTCS B
MpPaKTUYECKON paboTe CHEeUAINCTOB B 00JIACTH JIEKTPOMEXAHUKHU.

B pesynbraTe 0CBOCHUS IUCHUILUIMHBI CTYAEHT JOJIKEH:

3HATh

— KJIaccu(UKaIMIo, KOHCTPYKIHMIO, TNPUHIUN JAEUCTBUS W Ha3HAYCHHE
OCHOBHBIX THIOB 3JIEKTPUUYECKUX MAIIUH U TPaHC(HOPMATOPOB,

— METOJIbl MaTeMaTUYECKOTO OMHCAHUS PEKUMOB pabOThHI, MapaMmeTphbl U
XapaKTEPUCTUKU JIEKTPUUECKUX MALIUH U TPaHC(HOPMATOPOB;

— METOJMKH W aJTOPUTM BBIOOpA 3JEKTPUUECKUX MAUIUH, AJS Pa3IN4HbIX
TEXHOJIOTHYECKHUX YCIOBUM UX 3KCILTYaTallHH;

yMeTh

— TI0JIb30BATHCS OCHOBHBIMU aHAJTUTUYECKUMU BBIPAKEHUSAMU PU PELICHUN
NpPaKTUYECKUX  3aJad 10  ONUCAaHUIO M  aHAIW3y  PEXKUMOB  pabOThI
AJIEKTPOJIBUTATENEH, FEHEPATOPOB U TpaHC(HOPMATOPOB;

— BBINOJHATh MCHBITAHUS BJEKTPUUYECKUX MAIMH U TpaHcHopmMaTopoB U
ONPENEIIATh UX OCHOBHBIE XapaKTEPUCTUKH;

— MCIIONb3Ysl HAYYHO-TEXHUYECKYIO JIMTEPATYPY, CIPABOYHUKH, CTAHAAPTHI
U TEXHUYECKYIO0 JOKYMEHTAIINIO, pa3pabaThiBaTh MEPONIPUATHS 110 MOACPHU3ALINN
3IIEKTPOOOOPYIOBAHUS M BHIOUPATH AJIEKTPUUYECKUE MAIIMHBI U TpaHCPOPMATOPHI
JUTSL KOHKPETHBIX YCIOBHUNA pabOThI 3JIEKTPONPUBOIOB PA3IMYHBIX MPOU3BO/ICTB;

— BBINOJHATh MOHTQX U HAJAAKy MallUH U TpaHC(HOPMATOPOB;

BJIAJIeTh

— BJIaJETh  METoJaMu  BbIOOpa U OOOCHOBAHHMS  THUIIOB
AIIEKTPOJBUTATENEH, pacu€Ta UX JJIEKTPOMATHUTHBIX MapaMeTpoB U
XapaKTEPUCTHK JJIs Pa3IUYHBIX PEKUMOB PabOTHI.

[lepeuncnennple  pe3yabTaThl OOy4YeHHsS]  SBISAIOTCA  OCHOBOM s
(dbopMUPOBaHUS CIETYIOMINX KOMIETCHIIUM]:
- OIIK-4 Choocoben uCMONB30BaTh METOJAbI aHajdW3a M MOJACIUPOBAHUS
ANIEKTPUYECKUX IeTIeH U SJEKTPUUECKUX MaIIHH.



2. MECTO JUCIIUIIJINHBI B OCHOBHOM OBPA30OBATEJIBHON

ITPOI'PAMME
JlucrumnirHa OTHOCUTCS K ITUKITY JUCITUTUINH 0a30BOM YacTH yu4eOHOTO TIaHa
NOATOTOBKM  0OakajgaBpa IO  HaMpaBJICHUIO IMOJITOTOBKU 13.03.02

«INEeKTPOIHEPTeTUKAa W BJEKTPOTEXHUKA» MO Tpoduiito «INEKTPONPUBOL U
aBTOMaTHKa». bazupyercs Ha 3HAHUSAX U YMEHUSIX, KOTOPBIE CTYJIEHT MPUOOpE pu
OCBOCHHMM MPEIIIECTBYIOIMMX AUCHUIUINH: «DPusuka», «TeopeTnyeckre OCHOBBI
AIIEKTPOTEXHUKW», «Bpicmias Marematuka», «HaueprartenbHass reoMeTpusi u
UHXeHepHas rpadukay, « BeruuciuTenbHas TEXHUKay.

3HaHUsT U YMEHUs, NPUOOPETEHHBbIE MPU OCBOCHUM JAHHOW JTUCLMIUIMHBIL,
PEANN3yIOTCs CTYICHTOM MPH U3YUYEHUH U aHAIHU3€ PEKUMOB PAOOTHI ANEKTPHUECKUX
MalllMH W TpaHc(OpMAaTOPOB BO BpeMs U3Y4YEHUs] CICAYIONIMX TUCLUILINH:
«OneKTpooOOpyA0BaHUE U AIIEKTPOCHAOKEHHUE AIEKTPOMOOUIISD»,
«ABTOMaTU3UPOBAHHBIIN AIEKTPOIIPUBOY; «MoHTax U AKCILUTyaTaluys
ANIEKTPOOOOPYIOBaHUSI U YCTPOWCTB aBTOMAaTuku», «CuiioBble MpeoOpa3zoBaTeu
ABTOMATU3UPOBAHHBIX JIEKTPONPUBOIOBY.

3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHbI

3.1. Pacnpeesienne y4eOHbBIX 4YaCOB 10 TeMaM JUCHUIIMHBI M BUIAM
3aHATHH

No HanmenoBanue tem KonnyecTBo yacoB
wn | (comepKaTeIbHBIX MOTYJIEH) OYHasi/ OYHO-3a049Has
B tom uncre
Beero | Jlekuun| Ilpakt. |Jlabop., CPC
(CemuH.)
1 | OO1me noJI0KEeHUs 13/25 4/2 0 32 6/21
2 | MauuHbI TOCTOSTHHOTO TOKa 39/44 14/4 0 8/4 17/36
3 | ACHHXpPOHHbBIE MAIIUHBI 50/49 16/6 0 10/4 24/39
4 | CHHXPOHHBIE MAIIVHbI 46/38 16/4 0 10/4 20/30
5 | CrequaibHbIE MalIUHEI 31/46 6/4 0 8/4 17/38
6 | Tpanchopmaropsl 38/33 12/4 0 12/4 14/25
KonrtakTtHas padota 2/3
(TomoTHUTEIBHAS)
KypcoBas padota 27/27 27/27
Htoro o Bumam 3aHITHUI 244/262 | 68/24 0 51/22 | 125/216
KoHTpoJib 54/36
Htoro: 306




@opMupoOBaHUE KOMIIETEHIIHII B pe3yJIbTaTe 0CBOEHHUS TeM JIMCUMILINHBI

Komnerennuu Tembl TUCHUMILUIUHBI, HALIEJIEHHBIE HA BHIPA0OTKY
KOMIIeTeHIIUH
OIIK-4 Temnl 1,2,3,4,5,6.
3.2. Jleknuun

Tema 1. OBIIUE NOJOXEHUA
Copeprkanue TeMbl 1: DneKkTpudecKre MaluIuHbl - IPeoOpa3zoBaTEIM MEXaHUYECKON
U DJIEKTPUYECKON SHEpruu, Kiaccudukamuss U npuHIUn odpatumoctu. Llemu u
3a7a4¥ AUCUUILUIMHBI, POJIb, 3HAYEHWE U NEPCIEKTUBA PA3BUTHUS DJIEKTPUUYECKHUX
MalmuH W TpaHcopmaTopoB. Poiib M 3HAaYEHHE OHNEKTPUUECKUX MAIIMH B
COBPEMEHHOM D3JIEKTPOTEXHUKE U DJEKTpOosHepreTuke. KpaTkue ucropuueckue
(baKTbl U3 UCTOPUU HIEKTPUUECKUX MAIIMH.
Jluteparypa k Teme 1: [1, 2]

Tema 2. MAIIUHBI IIOCTOAHHOTI'O TOKA
Copepxxanne TeMbl 2:_ OOmme BONPOCH TEOPUU BIEKTPUUYECKUX MAIIUH.
YCTpoicTBO M MPUHIMN ACHCTBHS MALIUH MOCTOSSHHOTO TOKa. OCHOBHBIE BUJBI
MalInH, UX KOHCTPYKLMS U MPUHLUIL 1edCcTBHUS. OCHOBHBIE 3JIEMEHTBI KOHCTPYKLUU
MAIILMH [TIOCTOSSHHOI'O TOKA U BOIIPOCHI CTAHAAPTU3AUNHA. MarHuTHOE 10JIE MAIIMHBI
IIOCTOSTHHOT'O TOKA. YPaBHEHHE HAIpsKeHUM. MAarHuTHOE I0J€ B BO3AYLIHOM
3a30p€ MAlIMHBI IPHU XOJIOCTOM XOJ1€. XapaKTEPUCTUKA HAMAarHUYMBAaHUS MAIlIUHBI.
Peakuus saxops. Ilonsatue reomerpuyeckor u (Qusnueckoit Heutpamu. /C
OOMOTKHM SIKOpSL BO BpEMsl XOJOCTOro Xoia W Mpu Harpyske. ['eHepatopsl
MOCTOSTHHOTO TOKa. (OCHOBHBIE XapaKTEPUCTUKU TeHepaTopoB. JlBurarenu
MOCTOSTHHOTO TOKAa. YCTPOWCTBO WM NPUHLMIT JCUCTBUSI JBUraTesi MOCTOSHHOIO
TOKA. OJIEKTPOMAarHUTHbII MOMEHT MaIllMHbl IOCTOSHHOTO TOKa. (OCHOBHBIE
ypaBHeHUs1. MOMEHTHBIE, CKOPOCTHbBIE, MEXaHHUYECKUE U padoune XapaKTepUCTUKU
nsurareneid. Ilyck nBurarenel mOCTOSIHHOTO TOKa. PerynmpoBaHue 4acTOTBI
BpAILCHNs] JBUTATENIEH MOCTOSHHOIO TOKA. Pa3HOBUIHOCTH TOPMO3HBIX PEXUMOB
JIBUTATEJIEH IIOCTOSIHHOTO TOKA.
Jlutepatypa k Teme 2: [1, 2]

Tema 3. ACMHXPOHHBIE MAIIINUHBI

Conepxxanne Ttembl 3: Cepuum  aCMHXPOHHBIX  JBHTaTelel U
AKCIUTYaTallMOHHBIE TpeOOBaHUs. XapaKkTepucTrka equHbix cepuit: 4A, A1 u AUP,
RA, 5A u pap. OOGo3naueHue TUNOB nBHUrareneil. Bompockl cepTtudukanuu.
YerpoiicTBO M NPUHIMN  JEHCTBUA acUHXpOHHOro pAsurarens . QOoOnactu
npuMeHeHusi. PaboTa acMHXpOHHON MalllMHBI B Pa3jMYHbIX pexumax. Yacrora
BpAILlEHUs] MATHUTHOTO MOJs cTtaTopa. Yacrora BpauieHus poropa. CKOJIbXKEHHUE.
PaGora acuHXpOHHOW MalIMHBI TPU 3aTOPMOKEHHOM poTope. (OCHOBHbBIE
ypaBHeHus. IJIC u Tok B 0OMOTKe poropa. Yacrtota Toka poropa. [IpuBenenue
pabouero mporecca aCHHXPOHHOW MAIIMHBI BPAMIAIONMICHCS K HEMOABUKHOM.
CxeMbl 3aMelIEHHs ACHHXPOHHOW MAILIMHBI. YPAaBHEHUE HIIEKTPOMATHUTHOTO
MOMEHTa. AHalIU3 MEXaHMYECKHUX XapaKTepucTHK. Paboune XapakTepHUCTUKH.
OHepreTuyeckass JauarpaMma ACHHXpPOHHOW MAalIMHBL.  DJIEKTPOMArHUTHBIN



kpyTsumid MoMeHT AJl. Mexanuueckas xapakrtepuctuka. KIIJ[ acuHxpoHHOrO
nsurarensi. OcHOBHbIE TpoOsieMbl mycka AJl. YpaBHeHHs OBUKEHHUS BO BpEeMs
pasrona. [lorepu ipu mycke. [lyck B xom A/l ¢ ¢pazubim poropom. Ilyck B xom A/l
C KOPOTKO3aMKHYTBIM pOTOPOM. PeryinupoBanue 4acToThl BpaleHNsl aCHHXPOHHBIX
nsurareneii. PaboTa  acMHXpOHHOro  JBWratesls B  HEHOMUHAJBHBIX |
HECHMMETPUYHBIX PEKNMAX.

JIuteparypa k Teme 3: [1, 2]

Tema 4. CHUHXPOHHBIE MAIINHBI

Conepxanue Tembl 4: OO0IIKE BOMPOCH CHHXPOHHBIX MamuH. KoHCTpyKITHs.
[TpuHuMn AeicTBUs. SIBHOIOJIIOCHBIE U HESIBHOIOJIIOCHBIE CUHXPOHHBIE MAILIMHBI.
Cucrempl  BO30yxkzaeHus. Peakumst  gKops  CHHXpPOHHOIO  TI'e€HEparopa.
XapakTepUCTUKU CUHXPOHHOI'O T€HepaTropa Npu aBTOHOMHOM paboTe. OCHOBHBIE
YpaBHEHHUs HANpsOKEHUN M BEKTOPHBIE auarpamMmbl — reHeparopa. OTHOIIEHHE
KOPOTKOTO 3aMbIKaHUs JUIsi CHUHXPOHHBIX MamuH. Harpy3zouHnast xapakTepuctuka
Opu HMHIYKTUBHOW Harpy3ke. BHeEIIHHE W PperyJupOBOYHBIC XapaKTEPUCTUKU.
Huarpamma Ilotee. CpenctBa mycka Tpex¢a3HOTO CHHXPOHHOTO JBHUTATENs.
[TyckoBoi, MakCMManbHBIA W BXOJHOW MOMEHTHI. Paboume XapakTEepuUCTUKU U
peryJIupoBaHUE YacCTOThI BpPALICHHs] CHHXPOHHBIX ABUTareieil. Pexxumbl paboOThI
CUHXPOHHBIX  KOMIEHCaTopoB. M3meHenue  ko3pPUIMEHTa  MOIIHOCTH.
[Teperpy3o4Hast cioCOOHOCTh CUHXPOHHBIX MAIIHH.
Jluteparypa k Teme 4: [1, 2]

Tema 5. CHEIIMAJIBHBIE MAIIINHbI

Conepxanue TeMbl 5: YHUNOJSpHBIE TeHepaTOphl. Pa3HOBUIHOCTH MallluH
IOCTOSIHHOTO TOKa JJIsl YCTPOWCTB aBTOMAaTUKU. OHO(a3HbIe U KOH/IEHCATOPHBIE
aCUHXpOHHbIe aBUrarenu. CrnocoObl Mmycka OJHO(A3HBIX ACMHXPOHHBIX MAIIHH.
ACHHXpOHHBIE HCIIOJIHUTEIbHBIE JBHUraTeld. MexaHHYecKHe XapaKTepPUCTUKH.
CUHXpOHHBI  TaxoreHeparop, obOmacte ero mnpuMeHeHus. CHHXpPOHHbBIE
MUKpoJBUraTenu. BeHTunbHble peakTuBHBbIC ABurarenu. lllaroBble aBuraTenu.
Taxorenepatopsl. KoHCTpYyKIS, MPUHIIUT 1€HCTBUSA, BEIXOHbBIE XapaKTEPUCTUKH,
norpemHocTu. Tpancopmaropsl i npeoOpa3oBaHMsl YacTOTHl M uMcha ¢as,
TpaHcopMmaTopsl Ui TMHUTAaHUS BEHTWIBHBIX mpeoOpa3oBateneil. I[lukoBbie
TpaHchopMaTopsl.
Jluteparypa k Teme 5: [1, 2]

Tema 6. TPAHC®OPMATOPBI

Conepxanne Tembl 6: OCHOBHBIE  3JIEMEHTBl  KOHCTPYKLHMHU

tpaHcopmaropa. Kiaccupukaums. [lpunnun npelictBus  Tpancopmaropa.
JuddepeHunanbHble 1 KOMIUIEKCHBIE YPAaBHEHUSI HANPsDKEHUN TpaHcdopmaropa.
Koadpounuent tpanchopmanuu. YpaBHEHHE MAarHUTOABIKYIIMX CUIL. Pexumsl
pabotsl. Cxema 3amerieHusi Tpaacopmartopa. OmnpeneieHne napaMeTpoB CXEMbI
3aMeUICHUs] M HCMOJb30BaHUE €€ Mpu pacueTax. V3MeHeHue HampsLKeHus
TpaHcopmaTopa BO BpeMs Harpy3Ku. BHelIHne XxapakTepucTuku. DHepreTHuecKast
quarpaMMa akTUBHOW MoOMIHOCTH TpaHchopmaTtopa. KoaddummeHnTt mome3Horo
JNENUCTBUA TpaHcpopmaTopa. YCIOBUS BKJIIOUYEHHUS TpaHCHOPMATOPOB Ha
napajuienbHyo padoty. PerynupoBanue HanpspKkeHus B TpaHc(hopMaTopax.



Jluteparypa k Teme 6: [1, 2]

3.3. IlIpakTnyeckue (CeMUHAPCKNE) 3AHATHS He NPedyCMOmpeHbl

3.4. JlabopaTopHblie padoThI

No Tema paboThI O6beM, | Jlute
n/m Jac. pary
ouHas/ pa
OYHO-
3a04HasI
1 | JIaGopartopnas padora Ne 1. BBoaHoe 3anstue. TexHuka 372 [7]
0e30macHOCTH. Y CTPOUCTBO J1a00OPATOPHBIX CTEHIOB.
) JlabopaTtophnas pabota Ne 2. KoHCTpyKITust MarmH 2 (7]
MOCTOSTHHOTO TOKa -
3 JlabopaTtopHuas pabota Ne 3. MccinenoBanue reHepaTopoB 20 (7]
MIOCTOSTHHOTO TOKa -
4 JlaGoparopHas padota Ne 4. MccrnenoBanue aBuraresiei 2/ [7]
MIOCTOSTHHOTO TOKa MapajuIeIbHOT0 BO30YKIASHUS -
5 JlaGoparopHas padota Ne 5. MccrnenoBanue aBuratesiei 2/ (7]
MOCTOSTHHOTO TOKa CMEIIAHHOTO BO30Y KICHHUS -
6 JlabopaTtophnas pabota Ne 6. KoHcTpykiust MarmH 2 (6]
EPEMEHHOTO TOKa —
7 JlabopaTtopuast pabora Ne 7. PaGoTa acMHXpOHHOU 20 (6]
MAIIMHBI B PeKUME XO0JIOCTOTO X0/ —
2 JlaGopatopHas padota Ne 8. Pabouune xapakTepucTUKu 2 (6]
ACHHXPOHHOTO JIBUTATEIIs -
9 JlabopartopHas pabota Ne 9. ITycku acHHXpOHHOTO 2 (6]
JIBUTATETIS
10 JlaGopartopHas padota Ne 10. HecumMmmMeTpuuHbIe peKUMBI 2 (6]
pabOThl ACHHXPOHHOTO JIBUTATEIIS -
1 Jlabopatopuass pabora Ne 11. MccnemoBanme 20 (5]
XapAKTEPUCTUK CHHXPOHHOTO TeHEepaTopa. =
12 JlaGoparopuas pabora Ne 12. Omnpenenenue 20 (5]
napaMeTpOB CHHXPOHHOTO reHepaTopa. =
13 JlaGoparopuas pabora Ne 13. IlapanmnensHas paboTa 20 (5]
CUHXPOHHOTO TeHEpaTopa ¢ CEThIO. =
14 JlabopaTtopuas pabora Ne 14. HMccnemoBanme paboumx 4/0 (5]
XapaKTEPUCTHK CHHXPOHHOTO JIBUTATEIIS. =
15 JlabopaTtopHnas pabota Ne 15. MccnenoBanue 20 (6]
XapaKTEPUCTHK ACHHXPOHHOTO TaXOT€HEepaTopa. —
16 JlaGopatopHas padota Ne 16. MccnenoBanue 20 (7]
XapaKTePUCTHK TaxOreHEpaTopa MOCTOSTHHOTO TOKA. —
JlabopaTtopnas padora Ne 17. ACHHXpPOHHBIH
17 | UCIIOJIHUTEIBHBIN IBUTATEIIb [IPU aMILIUTY JHOM 2/2 [6]
yIpaBIeHUH




JlabopaTtopHuas pabota Ne 18. MccnenoBanue

18 | xapakTEpUCTUK aCUHXPOHHOTO UCIIOJIHUTEIBLHOTO 2/0 [6]
JIBUTATEJISI IPU aMILTUTYTHO-(a30BOM YIIPABJICHHH.

JlabopartopHas padota Ne 19. Konctpykuus ogHoda3HbIx

19 2/0 [4]
U TpexQazHbIX TpaHCc(hHOPMATOPOB.

20 JlaGopartopHas padota Ne 20. OnpeieneHue napaMmeTpoB 2/ (4]
CXEMBI 3aMelIeHUs TpaHchopmaTopa. -
JlaGopatopHas padota Ne 21. MccnenoBanue

21 - 2/2 [4]
TparcopmaTopa 1o Harpy3Kou.

JlabopaTtopHas pabota Ne 22. I'pymnmbl coeTMHEHUS

22 2/0 [4]
TpexdazHbIX TpaHCHOPMATOPOB.

JlabopaTtopHnas pabota Ne 23. VccnenoBanue

23 N 2/0 [4]
napauieabHON paboThl Tpex(has3HbIX TpaHCHOPMATOPOB.

24 JlaGoparopHas padota Ne 24. OnpejieneHue napaMmeTpon 20 (4]
CXEMBbI 3aMeIICHUSI MHOTOOOMOTOYHBIX TpaHCHOPMATOPOB -

Hror 51/22
0:
3.5. CamocTosiTesibHAs padoTa CTyAeHTA
Ne n/m Bunel camocToaTensHON pabOTHI CTYEHTA O6mbewM, vac.
OYHas/ OUYHO-
3a04Hast
1 N3yyeHue JICKIIMOHHOTO MaTepruaia 40/159
2 IToaroroBka K 1a00paTOpHBIM paboTam 58/30
3 BrInosTHeHNE MHIMBUIYaTBHOTO 3a/1aHUs 0
4 BrinonHeHne KypcoBor paboThI 27/27
Uroro: 125/216

3.6. KypcoBoii npoekT (padora), THAMBHAYAJbHOE 3a/IaHUE

WuauBuayanbHOE 3a7aHUE He NpedyCMOmMPEHO.

KypcoBasi padoTa 1o JuciuIuIMHE IPEeSyCMOTPEHA B 5-M CEMECTpE U
MOCBSIIIEHA MPOEKTUPOBAHUIO ACUHXPOHHOrO ABuratens [3]. BeimonHeHue
KypCcOBO#l paboThl COCOOCTBYET YTriyOJIEHHON MpOpabOTKE OCHOBHBIX TEM
JUCIHUIUTAHBIL.

[{enp — 3aKkpeIuieHnEe 3HaHUW IO U3JI0KEHHOMY JIEKIHOHHOMY KYpCy U
pa3BUTHE HABBIKOB CaMOCTOSITENIbHOM pabOThl TpU MPOEKTUPOBAHUU
ACUHXPOHHBIX JBUTAaTEJIEd B COCTABE AIEKTPOIPUBOIOB IIEPEMEHHOIO TOKA.

B pesynbrare BinonHeHus paboThl 00y4JatoIUHCs JOKEH:

- 3HATh IPUHLHUI PAOOTHI ACHHXPOHHOTO JIBUTATEIs:

— YMETb NOJIb30BATHCSI HOPMATUBHOM U CIIPABOYHOM JIUTEPATYPOU;

— BJIaACTh MCTO,Z[PIKOﬁ pacdu€Ta OCHOBHEBIX IIapaMETPOB ACHHXPOHHOI'O

JABUTATCIIA.




KypcoBas pabGora odopmusercs Ha guctax Qopmara A4,

Pexomenayembrii 006EM mosicauTenbHOMN 3anucku — 30-40 ctpanunr opmata
A4.

O0béM yueOHON Harpy3Kd MpU BBIMOJIHEHUHU KypcOBOMl paboThl — 27
4acoB.
3.6.1. KypcoBbie padoThl

No Tema KypcoBoii paboThI
[IpoexkTrpoBaHNE ACHHXPOHHOTO ABUTATENS ¢ KOPOTKO3aMKHY THIM
1 poTopoM
(o BapuaHTaM)

4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu u IKaJbl 1JI1 HHTETPHPOBAHHON OLIEHKH YPOBHS
c(popMHUPOBAHHOCTH KOMIIETCHUNH
Cocmasenawowas komnemenyuu — NOIHOMA 3HAHUU
- HYyJIEBOM YPOBEHb: HEBEPHbIE, HE apIyMEHTUPOBAHHBIE, C MHOYKECTBOM IPyObIX
OIMOOK OTBETHl Ha BOIMPOCHI / OTBETHl HA JBa BOMpPOCAa U3 JIBYX IOJHOCTBHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUW HUKE MUHUMAJILHBIX TPEOOBAHMUIA;
- MUHUMAJIbHBIM ypOBEHb: JaHbl HE IOJHBIC, HE TOYHBIE U APIYMEHTUPOBAHHBIC
OTBETHI HA BOIIPOCHL. Y POBEHb 3HAHUI HKE MUHUMAIIbHBIX TpeOoBaHuil. JlomyiieHo
MHOTO TPYOBIX OIINOOK;
- IOPOTOBBII YPOBEHB: JaHbI HEAOCTATOYHO IIOJIHBIE, TOYHBIE U APIYMEHTUPOBAaHHBIC
OTBETHI Ha BONPOCHL. [III0X0O 3HAET TEPMHUHBI, ONPEACICHUS U IOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIIECHUS, IPUHLIUIIBL. J{OMyIIIEeHO MHOTO HErpyObIX OLIHOOK;
- CpeAHUM YpPOBEHb: J[aHBI OCTATOYHO ITOJIHBIC, TOYHBIE M APTYMEHTHUPOBAHHBIE
OTBETHI Ha BONPOCHL. B 11€710M 3HAET TEPMMHBI, ONPEIECIICHUS U ITOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLIEHHs, NPUHLMNBI. J[OMyIEHO HECKONBbKO HErpyObIx
OIINOOK;
- IPOABUHYTBIA YPOBEHB: 1aHbI IIOJHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIPOCHL. 3HAET TEPMMHBI, OIPEAEICHUS W IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, MPUHLHUIIBL. J[OMYIIIEeHO HECKOIBKO HETPyObIX OIINOOK;
- BBICOKMM YpPOBEHbB: JaHbI IIOJHBbIE, TOYHBIE WU aPTYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHUHBI, ONPEACICHUSA U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIECHUS, MPUHLHUIIBL. J[OITyIIEHO HECKOJIBKO HETOYHOCTEN.
Cocmasnarowas komnemenyuu — ymeHus
- HYJIEBOM YPOBEHB: IOJHOE OTCYTCTBHE IIOHMMAHHS CYTH METOJIHUKH DPEIICHUS
3a[a4d, JOIYIIEHO MHOXECTBO TIpyOeHIIMX OMIMOOK / 3aJaHusi HE BBIIIOJHEHbI
BOOOIIIE;
- MUHUMAaJbHBIA YpPOBEHB: CJIA00€ MOHUMAHUE CYTH METOAMKHU DPELICHUs 3a/1ayM,
Jomy1eHbl rpyoble ommOku. Pemienuss He oOocHoBaHbl. He ymeer ucronb3oBaTh
HOPMAaTUBHO-TEXHUYECKYIO JInTeparypy. He opueHTHpyeTcs B crieiuallbHON Hay4YHOM
JUTEPATYPE, HOPMATUBHO-IIPABOBBIX AKTAX;
- IOPOTOBBIM YPOBEHb: JOCTaTOYHOE NOHMMAHME CYTH METOAMKH PELICHUs 3a4a4Hu,
JONyILeHbl omMnOku. PemieHust He Bcergja OOOCHOBaHBL. YMEET HCIOJIb30BaTh



HOPMAaTHBHO-TEXHUYECKYIO JsuTeparypy. Ciabo OpHEHTHUpPYETCsl B CICIHATbHON
HAy4YHOM JIUTEpaType, HOPMATHBHO-TIPABOBBIX AKTaX;
- CPeTHU YPOBEHB: B IEJIOM IIOHUMAET CYTh METOMKH PEIICHUS 3aa4H, JOMYIICHBI
ommOkn. Pemenns He Bcerma OOOCHOBAaHBI. YMEET HCIIOJB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CICHUATIbHYIO HAYYHYIO JINTEPATY Py, HOPMATUBHO-TIPABOBHIC aKThI,
- TPOABHMHYTHI YPOBEHBb: B IIEJIOM TOHMMAET CyTh METOJMKH DCIICHHS 3a/1ayu,
JonymieHsl HeToyHocTH. CrocoOeH OOOCHOBATh PEIICHHS. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO W CIICIHAJIbHYI0 HAYYHYIO JIUTEpPaTypy, HOPMATHBHO-
NPABOBBIC AKTHI;
- BBICOKMH ypoBeHb: [loHMMaeT cyTh MeTOAMKH pemieHus 3amgaun. CrocoOeH
000CHOBaTh peIIeHUS. YMEET HCIOJb30BaTh HOPMATHBHO-TEXHUYCCKYIO H
CICIMATbHYI0 HAYYHYIO JIUTEPATypy, MEPEIOBOi 3apyOeKHbIN OIBIT, HOPMATHBHO-
IPABOBBIC AKTHI.
Cocmasnsaowas Komnemernyuu — 61adenue HaeblKamu

- HYJIEBOH ypOBEeHb. HE MPOJESMOHCTPUPOBAT  HABBIKH  BBIMOJIHCHHS
npoeCCHOHANBHBIX ~ 3a7ay. VICTBITBIBACT CYIIECTBEHHBIC TPYAHOCTH IPH
BBITTOJIHCHUH OT/ICIIBHBIX 3a[aHUN;
- MUHUMAJIbHBIA YpPOBEHBb: HE TPOJCMOHCTPUPOBAJ HABBIKH BBIMOJIHCHHUS
npo(heCCHOHANBHBIX ~ 3a/ad. VICHBITBIBACT CYIIECTBEHHBIC TPYJAHOCTH IIPH
BBITTOJIHCHUH OT/ICIBHBIX 3a[aHUN;
- TOPOTOBBIA YPOBEHB: BIIAJICET ONBITOM TOTOBHOCTH K MPO(ECcCHOHATBLHOM
JESATSIIBHOCTH U TPO(EeCCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO HAa ITOPOTOBOM
ypoBHe. TpyoBbie TEHCTBYSI BBITIOIHIET MEIJICHHO U HEKAYeCTBEHHO;
- CpeJIHHI YPOBEHb: BJIAJICET CPEIHUM OIBITOM FOTOBHOCTH K MPO(eCcCHOHATBHOM
NEATCIIBHOCTH ¥ TPOQPECCHOHATBLHOMY CaMOCOBEPIIICHCTBOBAHUIO. TpyaoBbIC
JICHCTBHS BBIITOJIHSACT Ha CPEAHEM YPOBHE 110 OBICTPOTE M KA4ECTBY;
- POJIBUHYTHI YPOBEHb: BJIAJICET ONBITOM M JOCTATOYHO BhIPAKCHHOM JIMYHOCTHOM
TOTOBHOCTH K TNPO(ECCHOHATBHON JEATENBHOCTH U  MPOGECCHOHAILHOMY
CaMOCOBEPIIICHCTBOBAHUIO. BBICTPO M Ka4ECTBEHHO BBITIOJHSACT TPYAOBHIC ACHCTBHSI,
- BBICOKHIA YPOBEHbB: BJIAJICET ONBITOM U BBIPAKEHHOCTHIO IMYHOCTHOW TOTOBHOCTH
K npodeCcCUuOHATBHON JCSITeIIbHOCTH H npoQeCcCUOHATTLHOMY
CaMOCOBEPIIICHCTBOBAHUIO. BBICTPO M KaYECTBEHHO BBIITOJIHSACT TPYIOBBIC ICHCTBUSI.

Obobwennas oyenxka cpopmuposanHocmu KoMnemeHyul
- HYJICBOW YPOBEHb: KOMIICTCHIIUH HE COPMHUPOBAHBI,
-  MUHUMAJbHBIA YPOBEHb: 3HAYMTEIBHOE KOJMYECTBO KOMIICTCHIIUH HE
c(hopMHUPOBAHO;
- MOPOTOBBI ypOBEHBb: BCE KOMIICTCHIIMH C(OPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
IOPOT'OBOM YPOBHE;
- CpeIHHI YPOBEHb: BCE KOMITETEHIIMU C(POPMHUPOBAHBI HA CPEIHEM YPOBHE;
- NMPOJBHHYTBHIA YPOBEHb: BCE KOMIIETCHIIMH C(HOPMHUPOBAHBI HAa CPEIHEM WIIH
BBICOKOM YPOBHE;
- BBICOKUH YPOBEHB: BCE KOMIIETCHIIMU C(hOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Boripockl K 3K3aMeHY U PUMepP 3K3aMEeHAIMOHHOI0 Ouiera
1. Kouctpykuus onHo¢aszHbIX U TpEx(ha3HbIX TpaHCHOPMATOPOB
2. MarHutHble, TPOBOJHUKOBBIE W  DIIEKTPOMU3OJSAILMOHHBIE  MaTEpUAbI,
pUMEHsIeMbIe B TpaHCHOpMaTOpax.



3. Hpunmun peiicteus u OJIC oOmorok Tpanchopmaropa. Koadduiment

TpaHchopmaIu

OcHoOBHbIE YpaBHEHHs TpaHChopMaTopa.

[TonsiTue mpuBeAEHHOTO TpaHC(hOpPMAaTOpa U €r0 YpaBHEHHS.

CxeMblI 3aMerieHust Tpaachopmaropa

BexTopnas nuarpamMma tpanchopmaropa mpu akTUBHO-UHAYKTUBHON HAarpysKe

BexTopHas nuarpamMma tpancopmaropa npu akTHBHO-EMKOCTHON Harpyske

OmnpeneneHue nmapaMeTpoB CXEMbI 3aMelIeHHs] TpaHchopmaTopa IO OIbITam

XOJIOCTOTO X0J1a U KOPOTKOTO 3aMbIKaHHUS

10.BHemHMe XapakTEPUCTUKU TpaHCHOPMATOPOB MPHU W3MEHEHUU BEJIMYMHBI U
XapakTepa Harpy3Ku

11.ITorepu MOILIHOCTH | K.I1.J1. TpaHChOpMaTopa.

12.MapkupoBKa  BBIBOJIOB, CXEMbl COEAMHEHHS OOMOTOK  TpEx(dazHbIX
TpaHchOpPMaTOPOB

13.I'pynmbl coequHeHust 0OMOTOK TpExdaszHbIX TpaHCHOPMATOPOB.
14.CpaBHuTenbHas XapaKTEPUCTHUKA OCHOBHBIX THUIIOB 3JEKTPUUYECKUX MAIIUH

NEPEMEHHOIO TOKA
15. Tlomydenwe BpamawINerocss MAarHUTHOTO TMOJsS B MHOTO(a3HBIX
AIEKTPUYECKUX MAILIMHAX

16.  YcTpoHCTBO M NPUHLMI JEHCTBHUS ACHHXPOHHBIX MAIINH

17.PexumMbl pabOTHl aCHHXPOHHOUN MaIlTuHbI

18.®usnveckue npoLecchl B aCHHXPOHHOW MallluHE ¢ HEMOABUKHBIM POTOPOM

19.®usnveckue npolecchl B aCHHXPOHHOM MalllMHE ¢ BpalalouuMcs pOTOPOM

20.ITpuBenenne 3/]C, TOKOB U COMPOTUBIICHUHN POTOpa K OOMOTKE cTaTopa

21.Cxembl 3aMeNIEHNS ACUHXPOHHBIX MAlIUH

22.YpaBHEHHE 3JEKTPOMArHUTHOIO MOMEHTa ACHHXPOHHON MaIIHbI

23.AHaJIU3 MEXAHUYECKUX XapaAKTEPUCTUK ACUHXPOHHON MaIlIVHbI

24 TlocTpoeHHE MEXAaHUYECKHUX XApPaKTEPUCTHUK ACHHXPOHHBIX MAIIWH IO
KaTaJI0)KHBIM JaHHBIM

25.PexxuM reHepaTOpPHOIO TOPMOKEHUS ACHHXPOHHOM MallliH

26.PexXuMbI 371€EKTPOMArHUTHOI'O TOPMOKEHUST ACHHXPOHHBIX MAILIUH

27. ACHHXpOHHBIC JBUTATENH C (PA3HBIM POTOPOM

28. ACHUHXpOHHBIE ABUTATENH C TITyOOKOMa3HbIM POTOPOM

29.PeryaupoBaHue 4acTOThl BpaIlEHUsI aCUHXPOHHBIX JIBUTaTejedl M3MEHEHHUEM
YacTOThI

30.[TomroconepexitoyaeMble ACHHXPOHHbBIE ABUTATENN

31.PerynupoBanue 4acTOThl BpalleHUSI aCUHXPOHHBIX JIBUraTejed M3MEHEHHEM
CKOJIbKEHUS

32.XapaKkTepucCTUKN ACHHXPOHHBIX JBUTaTeNed MPU OTKIOHEHUSX MUTAIOIIErO
HaIpSHKEHUS

33. YacroTHoe peryinpoBaHue ckopoctu A/l

34. PaboTa acCHHXpOHHOTO JIBUTATels OT 0AHO(pA3HOM ceTn

35. KoHCTpyKuus ¥ IPUHLMI IEUCTBUS CUHXPOHHBIX MalluH

36.Peakuus AKops B HESIBHOMOJIOCHBIX CHHXPOHHBIX I'€HEpaTOpax

37.Peakuus aKops B IBHOMOJIOCHBIX CHHXPOHHBIX '€HEpaTopax

A N



38.XapakTepuCTUKU XOJIOCTOTO XOJa M KOPOTKOTO 3aMbIKaHUS CUHXPOHHBIX
TE€HEPATOPOB

39.VpaBHeHnus u BektopHas auarpamma OJIC M HanpsKeHUH HESBHOIOJIFOCHBIX
CHUHXPOHHBIX T€HEPATOPOB

40.YpaBHenuss u BektopHass auarpamma OJIC ¥ HanpsKeHUH SIBHOMOJFOCHBIX
CHUHXPOHHBIX T€HEPATOPOB

41.BHewmHue U peryIMpoBOYHbIE XaAPAKTEPUCTUKN CHHXPOHHBIX T€HEPATOPOB

42 TlpyuHuun 1eicTBUS U OCHOBHBIE XapaKTEPUCTUKU CUHXPOHHBIX JIBUTaTeIen

43.Cnoco0bl mycKa CHHXPOHHBIX JIBUTATENCH

44 TlpyuHumn 1eUCTBUS U PeXUMBbI PAOOTHI CUHXPOHHBIX KOMIIEHCATOPOB

45.YrioBble XapaKTEpPUCTUKN CUHXPOHHBIX MAIINH

46.Cratnueckas yCTOMYMBOCTb CUHXPOHHBIX T€HEPATOPOB

47. YCcTpoiCTBO M NPUHLUII AEUCTBUS SJEKTPUUECKUX MAIIUH MOCTOSIHHOTO TOKA

48.Ilpeobpa3oBanuss HSHEPrUM B MAIIMHAX [MOCTOSIHHOTO ToKa. [lpuHIMn
00paTUMOCTH.

49.9JIC oOMOTKHM SIKOpSI U AJIEKTPOMArHUTHBI MOMEHT MAIIMHBI MOCTOSHHOTO
TOKA.

50.ITpuHnUn qeHCTBUS TEHEPATOPOB TIOCTOSTHHOTO TOKA CAMOBO30Y KICHUEM.

51.I'enepaTopbl HOCTOSTHHOTO TOKA C HE3aBUCUMBIM M CMELIAHHBIM BO30YXICHUEM

52.MexaHWYeCKHEe W  DIJIEKTPOMEXAHUYECKHE XapaKTEPUCTHKU JBUIaTesied
IOCTOSTHHOTO TOKA C HE3aBUCUMBIM BO30YKIECHHUEM.

53.MexaHu4yecKue M  JIEKTPOMEXAHUYECKUE XapAKTEPUCTUKU JABUraresneu
IIOCTOSIHHOTO TOKA C IOCJIEI0BATENbHBIM BO30YKIEHUEM.

54.PexuMbl 3JIEKTPUYECKOTO TOPMOXKEHHS JBUTATENel IOCTOSHHOIO TOKa C
HE3aBUCHMBIM BO30YK/I€HUEM.

55.Cnoco0sl perynupoBaHus 4aCTOThI BpALllEHHs! IBUraTeNIel IOCTOSIHHOTO TOKa.

56.CnenuanbHble 3J1EKTPUYECKUE MAIIUHBI.

IIpumepsbl IK3aMeHAIMOHHBIX OMJIETOB IO CeMecTpPaM

T'OVBIIO «JOHELKNIT HAITUOHAJIbHBIM TEXHUYECKUIA
YHUBEPCUTET»
BUJIET Ne 1

Hanpasnenue noarotoBku: 13.03.02 «DIeKTpOIHEPreTUKA U DJIEKTPOTEXHUKA

[Ipoduib: DaeKkTponpruBOI U aBTOMATHKA.

Cemectp: 4

VYyeOHast TUCIUIUTNHA: DIIEKTPUUECKUE MAIIUHBI

1. Ilepeuncnure 0OMOTKH, KoTOpbie MOXkeT umMeTh MIIT. Ux HazHaueHue,
U300paKeHHE Ha CXEME.
2. OnuuurTe NpUHUUI ASHUCTBUS ACHHXPOHHON MAaIlIVHBbI.
3. Uem ompeaensieTcs BenuuuHa conpotusienus sskopHoit nenu JAIIT. O6bsacuuTe
BJIMSIHUE CONPOTUBIIEHUS IKOPHOM 1IENHU HA BUJ MEXaHUYECKON XapaKTEPUCTHUKHU.
4. KpaTkas xapakTepUCTHKa CIIOCOOOB PETyJIMPOBAHUS YACTOThI BPAILICHUS
ACMHXPOHHBIX JBUraTEJIEH C K.3. POTOPOM.



5. Onpenenuts yactoty BpauieHust U IJC sxopst ABUTATENS OCTOSHHOTO TOKa CO
CMEIIaHHBIM ~ BO30YXXJIEHHWEM TpU TOKAaX SAKOpsS I JBYX  CIIy4aeB:
a) 1,=0,51,,10m; 0) [;=L40,, €T B TETH  SKOPS  BKJIIOYEHO  J100ABOYHOE
conpotusnenue ry=2 Owm. [lanusie aBuratens: P, = 9 kBm,; 1,,,=900 06/mun;
Uion=220 B; L,0,=50 A; r;+7r,=0,338+0,062=0,4 Om.

6. OnpemenuTe MOMEHT Ha Baly Tpex(a3HOTO AaCHHXPOHHOTO IIECTH
MIOJTFOCHOTO JBUTATEIS, KOTOPBIM paboTaeT co ckombxeHueM s = 0,04, morpediser
u3 cetu ¢ Hanpspkenuem U; =380 B ok I}, = 12,3 A nipu cos(9) = 0,8 un = 0,85.

YTBepxkaeHO Ha 3acenanuu kadeapsbl «nexkTpomexanuka u TODy,
npotokomi Ne ot . .20 T.
3aB. kadeapoii Kypasens E. A. Dx3ameHarop [TenskoB O. B.

T'OVYBIIO «JOHELIKNIT HAITUOHAJIbHBIM TEXHUYECKUI
YHUBEPCUTET»

Hanpasnenue noaroroBku: 13.03.02 «2neKTposHepreTuKa 1 3JIEKTPOTEXHUKA»
[Tpoduns: DaeKTpONpPHUBOI U AaBTOMATHKA.
Cemectp: 5
VYyeOHast AMCUUIIINHA: DINEKTPUUECKUE MAIIUHBI
BUJIET Ne 1

1. OOBsicHUTE YCTPONCTBO U MPUHLIUI JEHCTBUS CHHXPOHHOIO JIBUTATEIS.

2. Ilowemy ¢ yMeHbIIEHHEM TOKa BO30YXICHUS CHIKAETCAd CTaTUYecKas
ycronunBocTh C/[?

3. [IpuHUMIIBI MOMYyYEHUS CXEMBI 3aMelIeHusl TpaHncpopmaropa?

4. OnpenenuTh MEKTPUIECKYIO0 MOIITHOCTh aBTOTpaHChOpMAaTOpa U MPUBEINUTE
cxemy aBroTpanchopmaropa. Hanpsokenne U2 = 100 B 1 Tok 12 =5 A, xonmmuecTBo
BuTKOB W1 = 100 u W2 = 80.

5. U3MeHMTCS OCHOBHOM MAarHUMTHBIM ITOTOK M TOK XOJIOCTOI'O X0/1a, €CJIU
TpaHcPopMaTop BKIOUYUTH B CETh C YACTOTOM OOJIbIIIE MJIM MEHBIIIE HOMUHAIBHOM?

6. KakoBo Ha3zHaueHHE KOPOTKO3aMKHYTOM OOMOTKH B CHHXPOHHOM JBUTaTese?

VYTBepxkAeHO Ha 3acenanuu Kadeapsbl «nekTpomexanuka u TODy,
nporokoa Ne ot . .20 T.
3aB. kadeapoit Kypasens E. A. Dx3ameHarop [TenskoB O. B.
4.3 Kpurepun oueHMBaHUS

Tekymuii KOHTPOJIb 3HAHMM CTyJE€HTa O4YHOM (QopMbl O0O0yUECHHS
OCYIIECTBIISIETCS 1O pe3yabTaTaM JJab0paTOPHBIX padbOT; CTYACHTa 3a04HOM (POPMBI



00ydYeHHs — M0 pe3ysbTaTaM BITIOJHEHHsI KOHTPOJIBHOU paboTHI.

Brimonnenune mabopatopHbIx pabOT ¢ 3amuTON OTuYéTa, BBHITIOJIHEHUE
WHIWBUYIBHOTO 3aJaHusi (KOHTPOJIBHOW pPabOThI C TMOJTyYEeHHEM OTMETKHU
MPErnoiaBaTelis O BBIMOTHEHUH), TMPEIyCMOTPEHHBIX pabodeil MporpaMMmon
JTUCITUTUINHBI, SIBIIIETCS HEOOXOIUMBIM YCIOBHEM JIOITYCKA CTYACHTA K DK3aMEHY.

IIpome:xkyTouHasi aTTecTalMs 10 PE3yiabTaTaM OCBOCHUS TUCIUTLIINHBI B
CEeMECTpe MPOBOAUTCS B (HOPME CEMECTPOBOIO dK3aMeHa. DK3aMeH MPOBOAUTCS
MUCHPMEHHO MO OmieraM. B kaxaoMm Oumiere COAEpPKUTCS YEThIpE TEOPETUIECKHIX
BONpOCa W JBE 3aJaud. 3aJaHusIM [PUCBAUBAIOTCA CICAYIOIINE BECOBBIC
kodpdunmenter: 0,2 0,2, 0,3 u 0,3. Cymma BecoBbIX KOI(P(HUIIMEHTOB paBHA
eIUHUIIE.

OTtBeT Ha Kaxknoe 3ananue oreHnBaeTcs no 100-0aj1pHON HIKaje.

JUIsl KaXXZ10oro TeopeTudyeckoro Bompoca oueHka «100» craButcs B ciydae
MIOJTHOTO CHUCTEMHOTO PACKPBITHS BOIpoca 0€3 KaKMX-TM00 HETOYHOCTeH. bab
CHUMAIOTCS, €CITU B OTBETE YMYIIEHBI KaKnue-TM00 BTOPOCTENIEHHBIE MOMEHTHI (70
10 6anoB), MOMYIIEHB HECYIIECTBEHHBIE HETOYHOCTH (110 10 6amioB), AOMyIICHBI
CYILIECTBEHHbIE HETOYHOCTH IPU MPABIIIBHOM OTBETE B 1I€JIOM (710 25 6aiioB), mpu
HEJIOCTATOYHOM TPEJCTABICHUU MaTepuanoB (0ayutbl CHUMAIOTCS KaK IPOIICHT
HEJIOCTAIOIIIETr0 MaTepuaa ¢ yueToM €ro 3HauuMOCTH). B ciiyuae HEeBepHOTro OTBETa
Ha TEOPETUYECKUN BOMIPOC 00YUAIOIIMICA MOTyYaeT 32 HEro HOJIb 0aslioB.

Hns 3amaun ouenka «100» ctaBUTCA B cilydae NpPENICTABICHHUS IOJIHOTO
pelIeHus C MPaBUIBLHBIM X0JIOM M TOYHBIM OTBETOM, IIPU BEPHOM YKAa3aHUU €IMHMUII
U3MepeHUs BceX (PU3MYECKUX BEJIMYWH, HATUYUU TOSICHSIIOIUX KOMMEHTApUEB K
pacyeTy M BBIITOJIHEHHOM MOJIHOM aHAJIM3€ PE3yIbTaToB (eciu TpeOyeTcs B 3a1aue).
baniabpl cHUMalOTCs, €ClAM B PEIIEHUH €CTh HECYIIeCTBEHHbIE HETOYHOCTH, HE
MOBJIMABIINE Ha pe3ynabTar (10 15 6amioB), HEBEPHO yKa3aHbI WM HE yKa3aHbI
CAMHUIIBI U3MEPEHUs (GU3UIECKUX BEIMUUH (110 15 6anioB), TOMyIIEHbBI OTACIbHBIC
HETOYHOCTH B XOJ€ PEIICHHS, HE WCKA3WBIIHE XOJ pemieHus B 1enoMm (mo 25
OaJIJIOB), HETOYHOCTh YMCICHHBIX PE3yIbTaTOB (110 15 GamioB), ommOKu B aHAIH3E
pe3ynbTaToB (110 20 6amioB). [Ipu 0TCYyTCTBHY BHITIOTHEHNUS 3aJaHUS 00yUJaIOMUNACS
MOJTy4aeT HOJIb OaJIIOB.

Ntorosas oleHKa 3a AK3aMEH PACCUUTHIBAETCA KAaK CyMMa MPOU3BEICHUI
OIICHOK 32 KaXXJI0€ 3aJaHue Ha MX COOTBETCTBYIOLIUMN BECOBON KOA(P(OUIIMEHT U
OKPYTJISIETCS A0 LEJIOT0 3HAYEHUS B OOJIbIIYIO CTOPOHY.

[Ipu olleHMBaHUU CTYAEHTA HA PK3aMEHE MpenojaBaTelb PYKOBOJCTBYETCS
KpUTEpUSIMU, TpPUBEAECHHBIMU B Tabmuie 1. MakcuMaiabHO BO3MOXKHOE
KoJim4ecTBo 0asuioB — 100.

IIpumep pacyera UTOrOBOI OLIEHKH 110 IK3aAMEHY.

B OGunere numeercs Tpu 3agaHus ¢ BecoBbiMu ko3 durmentamu 0,1,0,1, 0,2,
0,2, 0,1 u 0,3. Ilyctp omenku 3a kKaxmgoe 3amanue 1o 100-OammbHOM mIKae
coctaBmm: 60,74, 90, 78, 90 u 85, coorBeTcTBEeHHO. Torma uTroroBas OILIEHKA ITO
HK3aMEHY COCTaBJISIET:

0.1*60 + 0.1*74 + 0.2*%90 + 0.2*78 + 0.1* 90 +0.3*85=81.5 IIpunumaem 82



[Tonyuennas onenka mo 100-0ayibHON IIKaje OMPEAENseT OLEHKY IO
HaluoHanbHOU mKaie u mkane ESTS. [l paccMOTpeHHOro npUMepa 3TO OLICHKU
«xopo1o» u «B» cooTBeTCTBEHHO.

Tabnuna 1 — Pacnipenenenre 0amioB 10 CEMECTPOBOMY IK3aAMEHY
MakcumaibHO
dopma KOHTPOJIS BO3MOYKHOE KOJIHYECTBO
OasIoB
OTBeT Ha BONPOCHI U pELICHHUE sonpoc 1,3 2010+ 10)
BOIIPOC 5,6 20(10 + 10)
3a71a4M YK3aMEHAI[HOHHOTO
Grera 3aj1aya 2 30
3agaya 4 30
HUTOrI'O: 100
Cymma 6amioB Onenka Onenka
o 100-0anpHOI 1mIKaie no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKAaJIe
90-100 A OT1anyHO
80-89 B Xopotmo
75-79 C
70-74 D Y 10BIETBOPHUTENHHO
60-69 E
35-59 F He
0-34 o YZOBJICTBOPUTEIILHO

* — ¢ 00s13aTeIbHBIM TOBTOPHBIM U3YYEHUEM AUCLUILTHHBIL.
4.4 Ilpumep TeKkyLIero onpoca Ha 3aHATHAX
Ha npumepe Tembl «3yuyeHne KOHCTPYKIIMH MAIIHHBI IOCTOSTHHOTO TOKA).

1. Kakoe HaznaueHue 100aBOYHBIX MOJIIOCOB B MAILIMHE TOCTOSIHHOT'O TOKa?

2. [To kako#l YaCTH MaIIMHBI TOCTOSTHHOT'O TOKa OCHOBHOM MarHUTHBINA MOTOK HE
MPOXOAUT?

3. UeMy paBHO 4MCIIO Map MapajuieNIbHBIX BETBEUW “@” B MPOCTOW BOJHOBOM
00MOTKeE (P - YMCIIO Map ModacoB, m - 2,3 U T.1.)?

4. UeMy paBHO 4HMCIIO TMap MapajjieldbHBIX BETBEH “@” B MPOCTOM BOJIHOBOI
0o0OMOTKE?

5. [Tokazatp maru 0OMOTKHM MAaIIMHBI TIOCTOSIHHOTO TOKA.

6. Kakoii 3T0 TUm OOMOTKM M Kakue €€ IIaru COOTBETCTBEHHO: MEPBBIN
YaCTUYBIN IIAr y;; BTOPOM YaCTUYHBIN 1IAT y2; pe3yAbTUPYIOLIUN y2

7. IToka3zaTte HanpaBieHue Toka I, anexrpomarautHoro momenta M u OJ1C E,

pu pabOTe MAIIUHBI TTOCTOSIHHOTO TOKA B PEXXHME TeHEepaTopa.

Texkymmuii KOHTPOJIb 3HAaHWUH CTYJACHTOB TMPOMU3BOJUTCSA IO pe3yibTaraM
KOHTPOJIBHBIX OMPOCOB B XOJ€ TPOBEIACHHS JTa00OpaTOPHBIX 3aHATUN (15 MUHYT
BHauaJie 1adopaTopHOi paboThI).
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1. Yconbiues, A.A. DiaeKTpuyecKue MallUuHbl [ DIEKTPOHHBIN pecypc] :
ydebHoe mocoOue ajisg By30B / YcousblleB AJieKcaHJlp AHATONbeBUY ; A.A.
VYconeues ; C.-I16. Haim. uccnen. yH-T UHQ-II. TEXHOJOTHUH, MEXaHUKH U
ontuku. — 23 M6. - Cankrt-Iletepoypr : UTMO, 2013. — 1 daiin.
http://ed.donntu.ru/books/20/cd9935.pdf
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2. UrnaroBuu, B. M. Dnekrpuyeckue MamuHbBl U TPaHCHOPMATOPHI:
yueOHoe mocobue / B. M. Urnarosuu, III. C. Poiz. — Tomck: Tomckuii
NOJINTEXHUYECKUI YHUBEPCUTET, 2013. — 182 C.
https://www.iprbookshop.ru/34738.html

3. Metoanueckue yka3aHHUs K BBIIIOJHEHUIO CaMOCTOSITENIBHON paboThl 1O
JTUCLHUILUIMHE «DJIEKTPUUECKUE MALLIMHBD [ DIIEKTPOHHBIN pecypc] : (151 CTyIEHTOB
JTHEBHOM dbopmbl  00yueHus  HampaBieHuss — moArotoBku  13.03.02
«DNEeKTpOIHEPTreTUKa M BJEKTPOTEXHUKA», MNpOoPuiIn «DIEKTPONPUBOA U
apromatuka»)/ TOYBIIO "JOHHTY", Kad. «3nexkrpomexannka u TOD»; [cocCT.:
O.B. ITenpkoB]. — 0,11 M6. — Jlonenk : TOYBIIO "JJOHHTVY", 2021. — 1 ¢aitn. —
Cucrem. TpeboBanusi: Acrobat Reader. : moctyn uepes3 TUYHbBIN KAOMHET CTY/ICHTA,;

6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
YueOHO-MeTOAMYeCKHE U31aHNsl, pa3paborannbie B JJonHTY:

4. Metoauyeckue yKa3zaHUsS K BBIIOJIHEHUIO JTAOOPATOPHBIX padOT IO
TUCHUIUIMHE «JJekTpuueckue MamuHby. Pazgen «Tpanchopmarops» (ais
CTYJICHTOB HANpaBJIEHUN MOJTOTOBKH: « DIEKTPOIHEPIeTUKA U DJIECKTPOTEXHUKAY,
«TemmosHepreTnka ©  TEIUIOTEXHHUKA», «ABTOMATH3aIUs TEXHOJOTHUYECKHUX
MPOIIECCOB W TMPOUW3BOACTB», «l'opHOe memo»» / cocT.. A.C. AmyxTuH,
I'.B. JleM4eHKoO. — JloHenk: JouHTY, 2017. — 51 C.
http://ed.donntu.ru/books/20/m4921.pdf

5. Meroauueckue yka3aHUS K BBINOJHEHHUIO J1Ia0OpaTOpPHBIX paboT 1o
JUCHUIUIMHE «DJEKTpUYeCKre MalnHby. Paznen « CHHXpOHHBIE MaIlMHBD (14
CTYJICHTOB HAMPABIICHUN TMOJATOTOBKH: « IEKTPOIHEPTETHKA U DIECKTPOTEXHUKAY,
«TemmosHepreTuka M  TEIUIOTEXHUKA», «ABTOMATHU3alUsl TEXHOJOTUYECKHUX
poleccoB U MNpou3BoAcTB», «lopnoe npemo»» / coct.. A.C.Anyxtun, [.B.
JleMueHko. — JloHenK: JouHTY, 2017. — 43 v
http://ed.donntu.ru/books/20/m4922.pdf

6. Mertonuueckue yKa3aHUs K BBIIOJHEHUIO JabOpaTOpHBIX pPadOT Mo
JTUCHUIUINHE «DJIEKTPUYECKHE MAIIUMHbD). Paznen « ACHHXpOHHbIE MAIIMHBD (14
CTYJICHTOB HAMPABIICHUW MOJATOTOBKH: « IEKTPOIHEPTETHKA U DICKTPOTEXHUKAY,
«TemmosHepreTnka ©  TEIUIOTEXHHUKA», «ABTOMATH3AIUS TEXHOJOTUYECKHUX
MPOIIECCOB W TMPOM3BOACTB», «l'opHoe memo»» / cocT.. A.C. AmyxTuH,
I'.B. JleM4eHKoO. — JloHenk: JouHTY, 2017. — 59 C.
http://ed.donntu.ru/books/20/m4920.pdf




7. Metonuueckue yKa3aHUs K BBIMOJHEHHUIO Ja0OpaTOpPHBIX padboT o
JUCHUIUIMHE «DJEKTpUUeCcKue MaluHby. Paznen «MalmHbl TOCTOSSHHOTO TOKa
(my11  CTYJIEHTOB  HANpaBJICHUM  TOATOTOBKH:  «DJIEKTPOIHEpPreTMKa U
ANEKTPOTEXHUKa», «TemnosHepreTuka M TEIUIOTEXHHKa», «ABTOMaTU3alUA
TEXHOJIOTMYECKNX TPOIIECCOB W TPOU3BOJACTBY», «l OpHOE maemo»» / COCT.:
A.C. Anyxtun, I'.B. J[lemuenko. — Joneuk: HonHTY, 2017. — 52 c.
http://ed.donntu.ru/books/20/m4923.pdf
8. YueOHoe mocoOure K caMOCTOSITEILHON paboTe MO AUCHUTIINHE “DNEKTPUIECKUE
MamHbl”  [OnekTpoHHbli  pecypc] /  TOVYBIIO "JIOHHTY", «kad.
nekrpomexanuku u TODI. - Joneux: JOHHTY, 2021.

DJIeKTPOHHO-UH(OPMAIMOHHBIE PeCypPChI
OBbC HouHTY — http://donntu.ru/library

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHWE
TUCTUTLITAHBI

7.1 JIeKIIMOHHBIE 3aHATHA:

VYueOnas ayauropust Ne8.308 yueOHbIN KOpIyc 8, Iisl MPOBEACHUS 3aHITUN
JICKIIMOHHOTO TUNa (MyJIbTHMEIUHHOE 00OopymnoBaHue: HOYTOYK, OmnepannoHHas
cucrema Microsoft Windows XP, Libreoffice 5.3.4.(2017), MyiabTUMEIUNHBIHI
POEKTOp, JKpaH; CHEIUAIN3HpOBAaHHAS MeOenb: JOCKa ayAWTOpHAs, MapThI,
JIEMOHCTPAIIMOHHBIC CTEH/IBI U TJIAKATHI. ).

7.2 JlabopaTopHbIe 3aHATHS:

VYueOnast ayautopus Nel.003 yueOGHbIi kopmyc 1, ans mnpoBeneHus
naboparopubix 3aHATHH. (CTEHABI A MpOBeNEHUs JaO0OPAaTOPHBIX 3aHATHH IO
pazzenam «DJIEKTPUYECKHE MAILMHBD) SIIT., MAKETHI AIEKTPUUECKUX MAILIVH).

7.3 CamocTosiTesibHasA padoTa:

[Tomerenus At caMOCTOSITENLHOM PabOThl ¢ BOZMOKHOCTBIO TOJIKITIOUEHUS
Kk cetu "MuTtepHeTr" m obecrieueHneM JOCTyIa B AJIEKTPOHHYIO MH(POPMAIIMOHHO-
00pa3oBaTelIbHYI0 CpeAy OpraHu3allid: YWTalbHbIE 3alibl, yueOHble Kopmyca 2,3
(KOMIIbIOTEpHAsA TEXHMKA C BO3MOXKHOCTBIO MOAKIIOUeHHs K cetu «HTepHeT» u
o0ecreyeHreM JIOCTyIa B AIEKTPOHHYIO HHPOPMAIMOHHO-00Pa30BaATEIBHYIO CPELY
(OUOC HOHHTY) u snexkrporHo-0nOmoTeunyro cuctemy (OBC IPRbooks), a
TAakKe  BO3MOXXHOCTBIO  WHIUBUIAYATLHOTO  HEOTPAHWYCHHOTO  JOCTyma
obyuaromuxcst B 9bC u DUOC nmocpenctBom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX
ycrpoiictB. OC- Microsoft Windows 7, OpenOffice 2.0.3 - oOmecTBeHHas
aunensuss MPL 2.0, Grub loader for ALT Linux - muniensusst GNU LGPL v3, Mozilla
Firefox - nmuuensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning
Environment) - munensus GNU GPL).



