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1 IIeJIl/I, 3ala'i U IVIAHUPYEMBIC PE3YyJIbTaThbl oﬁyqemm o ITMCIOMIIJIMHE

Henpto  kypca  «DJEKTPUYECKHE  MAIIMHBDY  SBISICTCS  M3YYCHHE  Pa3IMUHBIX
AIIEKTPOMEXAaHUYECKUX TpeoOpazoBaTesiell YHEPTHH W TOJATOTOBKA CTYACHTOB 1O HAMpPaBICHHUIO
15.03.04 ABToMaru3zanusi TEXHOJOTMYECKUX IPOIECCOB U MPOU3BOJCTB K CaMOCTOSITEIbHOM
npo(ecCHOHANTLHOM ~ JEITEIbHOCTH B O0JAacTH  COBPEMEHHBIX  aBTOMATHU3MPOBAHHBIX H
POOOTHU3HPOBAHHBI CUCTEM.

3agauaMu Kypca « JIEKTPUUECKHUE MALTUHBD SBIISIFOTCS:

1. ITomyyenne WHGOPMAIMOHHBIX CBEICHUM 00 JJIEKTPHUYECKUX MAalIWHAX IO MPUHIIUITY
JIEHCTBUS, YCTPOUCTBY, (DM3MUECKUM SIBJICHUSM M UX 3aKOHOMEPHOCTSIM, HOBBIM TMEPCIICKTHBHBIM
HaIlpaBJICHUSM Pa3BUTHS U IPUMEHEHUS MICKTPHUUCSCKUX MAIWH;

2. N3yueHue METO/I0OB TEOPETUUYECKOTO M SKCIEPUMEHTAIILHOIO UCCIIEIOBAHMS, pacuera u
MIPOCKTUPOBAHMS JICKTPUUSCKUX MAIIUH;

3. BeipaboTaTh yMEHHE IPUMEHSATh MTOTYYEHHBIC 3HAHUS MPU U3YYCHUH JTaTbHEHIITNX KYyPCOB
u B Oyayuieit caMocTosATeNbHON MpoheCCHOHATBHON AeSITENbHOCTH.

OOydeHre 1O AUCHUIUINHE «DICKTPUUYECKHUE MAIUHBDY HAMPABICHO HAa (OPMUPOBAHUE Y
00y4aroIUXCsl CIEAYIOIUX KOMITETESHIUI:

Kox v nanmenoBanue
KOMIIETEeHI M ii

NHaukaTopbl JOCTHKEHUS
KOMIIETEeHIINH

HaunmeHoBaHue noxkasaress
OLICHUBAaHUA

IIK-6. Cnocoben
BBITIOJHSATH pacyer u
MPOEKTUPOBAHHE
JIeTaJiel, y3JI0B 1
YCTPOWCTB
POOOTOTEXHHUYECKUX
CUCTEM B COOTBETCTBUU
C TEXHUYECKUM
3a/laHueM, B TOM YHCIIe
C WCIIOJTh30BaHUEM
CPEICTB
ABTOMATH3AINH
MPOEKTUPOBAHHUS.

HIIK-6.1. [ToHuMaeT npuHIHUIIBI
KOHCTPYUPOBAHUSI OTIEIBHBIX
JleTajiel, y3JI0B U YCTPOMCTB
POOOTOTEXHHUUECKUX CUCTEM,
BBIOMPAET CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
POOOTOTEXHHUYECKUX CUCTEM;
NIIK-6.2. PaboTtaet ¢
MIPOTPAMMHBIMU CPEJICTBAMH C
HCIIOIb30BAHUEM COBPEMEHHBIX
MPUKIIATHBIX TTPOTPaMM 110
pacuery poOOTOTEXHUYECKUX
CUCTEM;

HIIK-6.3. PaccunThiBaeT 1
MPOCKTUPYET JETATH, Y3IIbl U
YCTpOMCTBA
POOOTOTEXHHYECKUX CUCTEM B
COOTBETCTBUU C TEXHUUYECKUM
3a/IaHUEM C HCTIOJIb30BaHUEM
CPElICTB aBTOMAaTH3allUU
MIPOCKTUPOBAHUS.

3HaTh:

[TpuHIMI NEHCTBUS COBPEMEHHBIX
TUTOB JIEKTPUUECKUX MAIIUH
MOCTOSTHHOT'O U TIEPEMEHHOT0 TOKA,
3HATh OCOOCHHOCTH MX
KOHCTPYKIIUU U XapaKTEPUCTHKH;
YMern:

UuTaTh 2JIEKTPUUECKUE CXEMBI C
NPUMEHEHUEM AJIEKTPUUECKUX
MaIlIlH, UCIIOJIb30BaTh
MOJIyYEHHBIE 3HAHUS [IPU PELICHUN
MPaKTUYECKUX 3a/1a4 110 HaJIaJIKe,
UCIIBITAaHUSIM U SKCILTyaTalluu
AIEKTPUIECKUX MAIlIWH,

Biaagern:

HaBsikamu pacueroB, aHanu3a
PEXUMOB pabOTHI U XapaKTEPUCTUK
AIEKTPUICCKUX MAIIHH,
HaIpaBJICHHBIX HA MMOBHIIICHUE

s dexTuBHOCTH PAOOTHI THOKHUX
MIPOU3BOJICTBEHHBIX CHCTEM.

2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K dYacTh, (OpMHpyeMOll y4YacTHHKaMH OOpa3oBaTEIbHBIX
oTHomreHui 6;10ka b1 «Jluctunauael (MOIYITN ).
JucuurniauHa HenoCPeICTBEHHO CBSI3aHa CO CIIEAYIOIMMU JUCHUIIMHAMU U nipakTukamu OOIlL:
BBICOKOTOUHBIN AIEKTPONPUBO pOOOTOB;
Jleranu MexaTpOHHBIX MOyJIeH, pOOOTOB U UX KOHCTPYUPOBAHUE,
MatemaTnyeckuii aHaIu3;



MarepuanoseeHue;

[IpoekTupoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM;
Yupasienue podoTaMu # poOOOTOTEXHHYECKUMU KOMILIEKCAMU;

VYyeOHas npakTUKa (03HAKOMHUTEIIbHAS);
dusuka,

DJeKTpUYECKUe UCIIOIHUTEIbHBIE CUCTEMbI POOOTOTEXHUUYECKUX KOMILJIEKCOB;
DneKTpOMEXaHUUYECKNE YCTPOUCTBA U alnapaThl aBTOMAaTHKU,

DJIEKTPOTEXHUKA.

3 CTpyKTypa M cojep:KaHue AUCHUTTUHBI

OO011ast TPYA0EMKOCTh JUCIHUILIAHBI COCTaBIsACT 3 3aueTHbIe equHuibl (108 yaca).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

Ne . KoanyecTtBO CemecTpbl
Buj yueGHoii padoThl
n/n 4acoB B
1 | AyauTopHble 3aHSATHA 54 54
B TtoMm unce:
1.1 | Jlexuunm 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS
1.3 | JlaGopatopHble 3aHSATHUS 18 18
2 | CamocTosiTeqibHAsI padoTa o4 o4
B Tom uncrne:
2.1 | [loaroToBKa OTYETOB MO JTaAOOPATOPHBIM 18 18
pabotam
2.2 | PaboTa ¢ KOHCITIEKTOM JICKITHIA 18 18
2.3 | [loaroroBka K 9K3aMeHYy 18 18
3 | IlpoMe:xkyTOUHAsSI ATTECTALHSA
3auet/nud.3auer/7K3amMeH DK3aMeH
Hroro 108 108
3.2 TemaTnyecKkuii MJIaH U3yYeHUsS TUCUUILTHHbBI
TpynoemkocTsb, yac
AyauTopHasi pabora E
5 O ] = 2
3} S
Ne Paznenanl/TeMbl o - = & = ;mi » b % § g
Q
n/n AUCHMIINHBI 3 =t 22 El ¢ = 2¢ 3 S
[ < g 5 R E = O = S
() = I & = 0 =
= = 2 3| o g M e
=3 9 QS 29 =
0 o < = =]
O E = = O
1 Paznea 1. BBenenne 4 2 0 0 0 2
11 Tema 1. Kpartkas ucropust pasButus 5 5
' AJIEKTPUYECKUX MAIIIHH.
Pa3nen 2. DiieKTpu4ecKkue MAaIIMHbI
2 . P 24 8 0 4 0 | 12
NMOCTOSTHHOTO TOKA
Tewma 1. OOGriue BOmpockl
2.1 | 5NeKTPUYECKUX MALINH OCTOSTHHOTO 2 2
TOKa




29 Tema 2. ['enepaTopbl IOCTOSHHOTO 5 2 4
TOKa
2.3 | Tema 3. JIBuraTeiau MOCTOSSHHOTO TOKA 2 2 4
2.4 | Tema 4. KommyTtanus 2 2
3 | Pa3nea 3. Tpancdopmaropbl 24 8 0 4 0 12
31 Tewma 1. OnnodaszHbie 5 2
TpanchopmaTopbl
32 Tema 2. Pexxumbl paboThI 5 2 4
TpaHchOpMaTOpPOB
33 Tewma 3. Tpexda3zubie 5 2 4
TpaHcGopMaTophl
3.4 | Tema 4. ABToTpanchopMaTopsl 2 2
4 Pa3znen 4. DiekTpuyeckue MamHbI 44 16 0 5 0 29
nepeMeHHOr0 TOKA
41 Tewma 1. OG1mre BONpOCkl MalIvH 2 5
' TIEPEMEHHOT0 TOKA
492 Tema 2. DnekTpoMarHuTHbIE 4 3 7
"~ | mpoliecchl B ACHHXPOHHOW MallliHe
43 Tema 3. XapakTepucTUKHU 5 5
ACMHXPOHHBIX MaIINH
44 Tema 4. 3JI€KTpOMaFHI/ITUHI)I€ 4 3 7
ITPOLIECCHI B CHHXPOHHOW MAIIIMHE
4.5 | Tema 5. CHHXpOHHBIE reHEepaTOPhI 2 2
16 Tema 6. XapakTepucTuku 5 2
CUHXPOHHBIX MalINH
5 Paznea 5. CnenuajJbHEBIE 12 5 0 4 0 6
3JIeKTPUYECKHE MAIIIMHBI
51 Tema 1. CnenanbHble SJEKTPHUECKUE 5 4 6
MaIITHHBI
Hroro | 108 36 0 18 0 54

3.3 Coaepxanue TUCHUNINHBI

Paznen 1. BBenenue.

Beenenne. Kpatkas wuctopuss pasBuUTHA dneKTpudeckux MmammH. [Ipenmer kypca
«DNeKTpUYECKHe MALIHBD), €0 MECTO B CUCTEME IEKTPOTEXHUUECKOro oOpazoBanus. CBs3b Kypca
CO CMEXHBIMU JIucHUIUIMHaMU. KpaTkue ncropudeckue cBeleHUs 00 3JEKTPUYECKHX MallMHAX U
Tpanchopmaropax. Bkiag B 3IEKTPOTEXHUKY M B 3JIEKTPOMAIIMHOCTPOEHHE OTEYECTBEHHBIX U
3apyOexHbIX yueHbIX. Kiaccudukanys 1 OCHOBHbIE BUJIbI AJIEKTPUYECKUX MAIIUH.

Paznea 2. DilekTpuyeckne MAalIMHbI MOCTOSIHHOTO TOKA

OOme BOMPOCHl ANEKTPHUUECKUX MAIIMH IOCTOSHHOrO Toka. KosuiekropHas MammHa
MOCTOSTHHOT'O TOKA M OCHOBHBIE 3JIEMEHTHI €€ KOHCTPYKIIMU. MarHuTHas 11eTlb MAllIuHbI IOCTOSTHHOTO
Toka. KpuBas HamMarHMYMBaHWS M MArHUTHAas XapakTEpUCTHUKA MamuHbl. [loHATHE HaChIIEHUS
MarHuTHOH cucteMbl. ['eHeparopbl mocTtositHHOro Toka. Kiaccudukaius reHepaTtopoB 1o crocooy
BO30YKJIeHHsI. DHEepreTuyeckas JuarpaMMa 1 ypaBHEHHsI reHepaTopa. Y CJI0BUsI CAaMOBO30Y KICHHUS.
XapakTepUCTUKH TeHepaTopoB. J[BUraTenu moctosHHOTO Toka. [IpeoOpa3oBaHue IMEKTPUUYECKOM
HEPTUM B MEXaHW4ecKylo. [IpuHIMI OOpaTUMOCTH 3JIEKTPHUECKUX MAIllMH. DHEpreTHYecKas
nuarpamma u ypaBHeHue J/IC aBuraresns. IIEeKTpO — MEXaHUUYECKUE XapaKTEPUCTUKHU JIBUTATENCH.
VYcnoBust ycroituuBoii paboTsl. Ilyck B X0 M peryiMpoBaHUE YacTOThl BpAllleHHs JBHUraTesei
IIOCTOSIHHOTO TOKa. [loHsATME KOMMyTaluu B MallMHAX IOCTOSHHOIO TOKa C KOJUIEKTOPHO-



IICTOYHBIM alllapaToM. Bausuaue KOMMYTallUu Ha JOIMYCTUMBIC NNPCACJIbI PCTryJIMPOBAHUA YaCTOThI
BpalicHMs. HOTepI/I U K.II.A. MalllMH ITIOCTOAHHOI'O TOKA.

Pa3znea 3. Tpanchopmaropsl

Onnodasnsie Tpanchopmaropel. HazHaduenue, o0iacTH NpPUMEHEHHUS TPaHC(HOPMATOPOB.
Knaccugpukanus u KoHCTpykuus TpaHchopmaropoB. [IpuHumn nedctBust TpaHchopmaTopa.
[Tpomeccel B TpaHcopmaTope MpH XOJIOCTOM XoJie. XapaKTepUCTHKa HamarHuuuBanusi. ®opma
KpUBOW HamarHumuuparouiero toka. Ilorepu xomnocrtoro xoma. Pabora Tpancdopmaropa B pexume
KOPOTKOTro 3aMbIkaHus. PaGora Tpanchopmaropa mox Harpy3koil. BHemrHue XapakTEpUCTHKH U
U3MEHEHHE BTOPUYHOIO HANpsDKeHUs TpaHcpopmaropa. TpexdaszHele TpaHchOpPMATOPHI.
MarnuTHble cucteMbl TpexdasHbsix TpaHcopmaropoB. DJIC Tpexdazupix oOMoTOK. CXeMbl U
IpyNIbl COEAUHEHUS] TpaHC(HOPMATOPOB, MapajuienbHas padora TpaHchopmaropoB. OcoOEHHOCTH
X0JIOCTOrO Xoza Tpex(dasHpix TpaHchopmaTropoB. ABToTpanchopmaTopsl. TpaHchopmaTtopsl ¢
IUIABHBIM ~ peryjiupoBaHueM HampsbkeHus. CBapounble TpaHchopmaropbl. McmblTaTenbHble
Tpanchopmaropbl. MHOTO0OMOTOUYHBIE TPAHCPOPMATOPHI.

Pasnea 4. DiekTpuyeckne MalIMHbI IEPEMEHHOI0 TOKA

OOmue BOHpPOCH MamIMH IMEpEeMEHHOro Toka. Kiaccudukamus, KOHCTPYKIHMS, MPHHIHII
JecTBUSL MamiH nepeMeHHoro Toka. 9JIC 0OMOTOK MamuH MepeMeHHOro TOKa. MHIyKTHBHEIC
COIIPOTHUBIJIEHUS! OOMOTOK MEPEMEHHOI'0 TOKAa. OJIEKTPOMAarHUTHBIE IPOLECCHl B ACMHXPOHHOM
MaIIMHE [IPU HETIOJBMKHOM U Bpallarolemcsi potope. Pexxum paboThl aCHHXPOHHON MAaIIUHBI, IPU
3aTOPMOXEHHOM poTope. OCHOBHbIC YpAaBHEHMs, BEKTOPHbBIE JMArpaMMbl, CXEMbl 3aMELICHHUS.
3JI€KTpOM3,FHHTHBI€ MOIIHOCT W MOMCHT. Mexannueckne u CKOPOCTHBIC XapaKTCPHUCTHUKU
ACHHXPOHHOTO ABHrarens. Paboune XapaKTEpUCTHKH NPH TOJHOM M TOHMKCHHOM HaIpSOKCHUH.
[TocTpoeHne pabounx XapaKTEpUCTHK C MOMOILBIO KPYroBbix aAuarpamm. Ilyck u perynupoBaHue
YacTOThl BpAIIEHUs acCUHXpOHHOro jasuratens. CrnocoObl MycKa acCHHXPOHHBIX JIBUTATENEH.
HYCKOBI)IC XapPaKTCPUCTHKHU )IBI/IFaTCHCi/Jl. I[BI/IFaTeJ'II/I C YIY4YIICHHBIMHA ITyCKOBBIMU
xapaktepucTukamMu. CrocoObl peryJIMpoBaHUsl YacTOTHI BpAIllEHUs] POTOpa. DJIEKTPOMArHUTHBIE
IPOLECChl M XapaKTEpUCTHUKU NPU Pa3HBIX clocobax peryaupoBaHus. TOpMO3HbBIE PpEXKUMBI
ACHMHXPOHHBIX JBHUraTesei. DJIeKTpOMarHUTHbIE MPOLECCHl B CHHXPOHHOM MallluHE MPH XOJI0CTOM
XoJie. DJEeKTPOMAarHWTHBIE MPOLECChl B CHUHXPOHHOM MalllMHE NpU CUMMETPUYHOW Harpyske.
Peakius sikopsi cMHXpOHHOM MamuHbl. [TonepeuHoe u mpojosibHOE mosie sikops. Bnusxue noss
KOst Ha (hOpMY KPHBOM HANPSHKEHHUSI CHHXPOHHOTO TreHeparopa. [lapameTpsr 0OMOTKH cTaTopa mpu
YCTAaHOBMBILIEMCS CHMMETPHUYHOM pEXUME Harpys3ke. BeKTOpHble auarpaMMbl CHHXPOHHBIX
TE€HEepPaTOpOB. XapaKTEPUCTUKU CUHXPOHHBIX TE€HEPATOPOB. YCIOBHUS BKJIIOUYECHHUS CHUHXPOHHBIX
TeHepaToOpOB Ha MapajulebHyI0 paboTy U METO/Ibl CHHXpOHHM3alMU. CTaTndeckas neperpykaeMocTb
CUHXPOHHBIX MAIIMH, TOHATHE O cTaThyeckoil ycrtoiunBoctu. U — 0Opa3Hble XapaKTepUCTUKU
CHUHXPOHHBIX MamMH. CHHXpOHHBIM jaBurareiab. OCHOBHbIE HHEPreTUYECKHE COOTHOIICHUS U
BCKTOPHBIC JgUarpaMMbl CHHXPOHHOI'O JIBHFaTeHSI.Pa60qu XapaKTCPUCTHKU  CHUHXPOHHBIX
nBurateneil. PeakTHBHbIE CHHXPOHHBIC ABHraTend. PerynupoBaHMe aKTHBHOM M PEaKTUBHOU
MOITHOCTH. CI/IHXpOHHI)Ie KOMITICHCATOPHEI.

Pasnea 5. CnennaJjibHbIe 3JIeKTPHYECKHE MAIIMHBI

CnenuanbHble SJIEKTPUYECKHE MAalIWHBL. VICIIONMHUTENbHBIE JBUTATENN TMOCTOSHHOIO M
[IEPEMEHHOT0 TOKA. TaxoreHepaTopsl IOCTOSTHHOTO U IIEPEMEHHOI0 TOKA. TUXOXOIHBIE IBUTATEIH C
ANEKTPOMArHUTHOM PEAYKIMEN 4YacTOThl BpalICHUA. DJEKTPOJBHUIATEIM MaJlOW MOIIHOCTH IS
CUCTEM aBTOMATHUKHU.



3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHS
He npenycMmotpensl
3.4.2 JlabopaTopHbIe 3aHATHS

JlabopaTtopHoe 3ansartue 1. JlaboparopHas padora Nel. MccnenoBanue MalivH MOCTOSTHHOTO
TOKa.

JlabGopaTopHoe 3aHsaTHe 2. 3amuTa 1adbopaTopHoit padboTsl Nel

Jlaboparophuoe 3anstue 3. Jlaboparopnas padora Ne2. MccienoBanue paboTh
TpaHcopMaToOpOB.

JIaboparopHoe 3ansaTue 4. 3ammra 1a00paTopHOit padoThr Ne2

JIaboparopHoe 3aHsTHe 5-6. JlabopaTopHas padorta Ne3. MccnenoBanue MalivH
MIEPEMEHHOTO TOKA.

JIaboparopHoe 3aHsaTHe 7. 3amura 1adbopaTopHOil padoThl Ne3

JlaboparopHoe 3ansTue 8. Jlaboparopuas padorta Ne4. MccnenoBanue TMHEHHOTO
JBUTATETIS.

JIaboparopHoe 3ansaTue 9. 3ammra 1adboparopHoit padoTsr Ned

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npexycmoTpensl

4 YyeOHO-MeTOaAMYECKOE U HH(OPMAITMOHHOE o0ecriedeHne

4.1 HopmatusHblie 10KyMeHTbI 1 'OCTsb1
He npenycmoTpensl
4.2 OcHOBHas IMTEpaTypa

1. UrnatoBuu, B. M. DnekTtpuyeckre MalIMHBI U TpaHCHOPMATOPHI : YIEOHUK AT BY30B /
B. M. Urnarosuy, I11. C. Poiiz. — 7-e uzn., ucnp. u gon. — Mocksa : M3gatenscto FOpaiit, 2025.
— 145 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-18047-3. — Tekct : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561182.

2. Konbuios, U. I1. Dnextpuyeckue MamuHel : yueOHuk 1uig By3oB / W. I1. Konbiios. — 2-e
u31., uctp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2025. — 669 ¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-18684-0. — Texkct : anekTpoHHbIN // ObOpa3oBatensHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/568962.

3. Konbuios, U. I1. Dnextpuyeckue MamuHsel : yueOHuk g By3oB / W. I1. Konbiios. — 2-e
u3]1., uctp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2025. — 669 c¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-18684-0. — Texkct : anekTpoHHbIN // OOpa3oBatensHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/568962.

4. XKynossn, B. B. Dnekrpuueckue MalIMHBL: AJIEKTPOMEXaHUYECKOE Mpeodpa3oBaHUe
sHeprud : yueOHuk aiis By30B / B. B. XKynossH. — Mockga : UznatensctBo FOpaiit, 2025. — 425 c.
— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-04292-4. — TekcT : SJEKTPOHHBIA //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/562739.



4.3 lonoJIHUTEIBHASI TUTEpaTypa

1. bakmun, B. C. Dnektpuueckue MalmmHbl. PacueT IBYXMOIIOCHBIX TYpOOTE€HEpaTOpOB.
[Tpaktukywm : yueOHuK 11t By30B / B. C. baknun. — Mocksa : U3natensctBo HOpaiir, 2025. — 137
c. — (Bpicmiee o6Opazoanue). — ISBN 978-5-534-10904-7. — Tekct : SIEKTPOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561333.

2. lInukos, JI. I1. DnekTpuveckuil mpuBOJ : y4eOHUK M MpakTHKyM s By3os / JI. 11
IuukoB. — 3-e u3A., nepepad. u gorn. — MockBa : M3natensctBo FOpaiit, 2025. — 355 ¢. —
(Briciiee oopazoBanme). — ISBN 978-5-534-17665-0. — Tekcer : anexTponnslii // OOpa3zoBarenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/562668.

3. Pomanenko W.I". Dnektpuueckue MamuHsl : mpaktukym / Pomanenko U.I'.. — CrtaBpomnons
: CeBepo-KaBkasckuii denepanbubiii yausepcurer, 2023. — 109 ¢. — Tekcr : 31IeKTPOHHBIN //
[udposoit o0Opa3oBaTeNnbHbIl  pecypc IPR SMART : [calT]. — URL:

https://www.iprbookshop.ru/135767.html.

4. CotHukoB, B. B. Dnekrpuueckue Mammunsl : yyeOHoe nocobue / B. B. CoTHHKOB. —
Mocksa, Bonorna : Uadpa-Umkenepus, 2024. — 416 ¢. — ISBN 978-5-9729-1566-8. — Tekcr :
anekTponHsd // Iudposoit obOpazoBarenspHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/143278.html.

4.4JneKkTpoHHBbIE 00pPa3oBaTebHbIE pecypchl
He npenycmorpeno

4.5 JIuneH3M0HHOEe U CBOOOTHO PacnpoCTpaHsieMoe MPorpaMMHoOe
odecreyenue

1. Microsoft-Office
2. NI-Multisim
3. Microsoft-Windows

4.6 CoBpeMeHHBbI€e IPo¢ecCHOHATIbHbIE 0a3bl JTaHHBIX U MHGOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. EnnHOE OKHO JOCTyNa K 00pa3oBaTelbHBIM pecypcam DenepanbHbIi opTan
http://window.edu.ru

2. KoMmnbroTepHbie HH(POpMaIMOHHO-TIPAaBOBbIE CHCTEMBI « KOHCYIIBTaHT
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. Hayunas snextpoHHas 6ubiaunoteka http://www.elibrary.ru

4. Poccuiickas rocynapctBeHHast oubnuoreka http://www.rsl.ru

5. OBC «YHuBepcutetckas oubnuoreka onnaita» https://biblioclub.ru/index.php

5 MarepuanbHO-TeXHHYECKOE o0ecreueHne

1. KomnbroTepHbIi KJIacc ¢ MpeyCTaHOBIEHHBIM TPOrPaMMHBIM 00ecriedeHIeM, YKa3aHHbIM
B 1. 4.5, MynpTUMeIUITHOE 000py10BaHKE (TIPOEKTOP, IEPCOHANBHBIN KOMIBIOTEP MPETOAaBATENs).

2. Crenuaau3upoBaHHAs ayJIUTOpPUS Ui J1abopaTopHBIX pabor. OOopymoBaHwe W
amnmaparypa: ayJUTopHas J0cka, JadopatopHsblii crenn MPBJI, cTeHabI O 37EKTPOIPUBOLY .

3. Aynurtopusi A JIEKIIMOHHBIX, MPAKTHYCCKUX 3aHATHH. OOOpymaOBaHHWE W amnmaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMILIEKCA.
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6 Mertoauyeckue peKOMeHAANU

6.1 MeToanueckne peKOMeHIAMY IJIsl PENOoAaBATeIsl 0 OPraHU3aANNU
o0yueHus

Ha mepBoM 3aHATHH N0 AUCUUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYACHTOB C MOPSIKOM €€
u3ydeHus (TeMamMu Kypca, popmMamu 3aHATHI, TEKYIIETO U IPOMEKYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOE 3HAUYEHUE, JOBECTU JO CTYACHTOB
TpeOoBaHusl K (popMe OTYETHOCTH U NPUMEHEHHUs BHUAOB KOHTpoJs. BelmaroTcs 3amanus ams
HOJATrOTOBKHU K JICKIIMOHHBIM U JJA0OPATOPHBIM 3aHSATHSIM.

[Ipu moarotroBke k 1a00paTOPHBIM pabOTaM MO MEPEUHIO OOBIBICHHBIX TEM MIPEMOIaBATEIIO
HEOOXOIMMO YTOYHHTH IUIAH UX MPOBEACHHS, IPOIYMaTh (YOPMYITUPOBKU U COACPKAaHUE YUEOHBIX
BOIPOCOB, BEIHOCHMBIX Ha 00CYXKIEHHE, 03HAKOMHUTHCS C IIEPEUYHEM TEMATUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
paboThl, ONpeAeTUTh MOPSAIOK €€ MPOBEACHUS, BpeMsl Ha 00CYKIEHUE KaXI0ro yueOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JAaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYI€HTaM, IPUCYTCTBYIOIIAM
HAa 3aHSATHUU.

B 3akimtounTenbHO# yacTu paboThl clieayeT MOABECTH €€ UTOTH: JaTh OLEHKY BBICTYIIJICHUM
KaXKIO0r0 CTYJeHTa U yueOHOU TPYMIIbI B IETIOM. PaCKpBITh MOIOKUTEIBHBIE CTOPOHBI U HEIOCTATKU
MPOBECHHOM jabopaTopHOil padoThl. OTBETUTH HA BOIMPOCHI CTYJAEHTOB. BbimaTh 3amanus s
CaMOCTOSITENIbHOM pabOThI 10 MOJATOTOBKE K CIEAYIOIIEMY 3aHSITHIO.

Metoauka mpenojaBaHUs AUCUMIUIMHBL «OJEKTPUUECKHE MAlIUHB» M peanu3arus
KOMIIETEHTHOCTHOIO TOAXOJAa B H3JIOKEHUM M BOCHPHUATHM MaTepuala IpeLyCMaTpUBAECT
UCIIOJIb30BAaHUE CIIEAYIOMIMX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM MPOBEIEHUS TIPYMIOBBIX,
UH/MBU/YalbHBIX, AyJUTOPHBIX 3aHATHH B COYETAaHUU C BHEAYAUTOPHOW paboOTOil C Ilenbio
dbopMHUpOBaHUS U pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB O0YJAIOIINXCS:

— TOJArOTOBKA K BBIIOJHEHUIO M 3alllUTa J1abOpaTOpHBIX paboT C MOMOIIbIO
CHEIHaIM3UPOBAHHOIO IPOrPaMMHOT0 0OecTIeueHUS;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O 00Y4€HUs1, KOTOPBIE TTO3BOJISIOT CTYIEHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUThH IPUMEPHI IPUHUMAEMBIX PEILIEHUHN U UX OCIEACTBUM,
JEMOHCTPHUPOBATH PA3IMYHBIC MO3UIINU, (OPMHUPOBATH HABBIKU OIICHKH aTbTEPHATHBHBIX BAPHAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

OOyuenue Mo AUCLUUIUIMHE BEAETCA C MPUMEHEHUEM TPaAUIMOHHBIX MOTOKOBO-TPYMIIOBBIX
MH(}OPMaLMOHHO-TEIEKOMMYHHMKAIIMOHHBIX TexHoioruil. [lpu ocymiecTBiennn oopa3oBaTeIbHOIO
npoliecca Mo AUCHUILUTUHE UCHOIB3YIOTCS ClEAYIoUIe HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH: MPE3EHTAlUH C IPUMEHEHHEM MPOeKTOopa U mporpaMmmbl PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOmUXcsl M0 OCBOEHUIO THCUMILTHHBI

CamocrosTenbHas paboTa SBISETCS OJHUM W3 BHIOB yueOHBbIX 3aHsaTuid. [lenb
CaMOCTOSTEIILHOW pabOThl — MPAKTUYECKOE CAMOCTOSATENBHOE MOJIYYEHHE CTYJACHTaMH HABBIKOB
paboThI B MPOrpaMMe MaTEMaTHYECKOTO MOJICIIMPOBAHUS, PACCMATPUBAEMBIX B IMPOIIECCE U3YUCHUS
JOUCHUITIIINHBI.

AynuTopHasi cCaMOCTOSTENIbHAsL PadOoTa MO JUCIUILTUHE BBITIOIHICTCS Ha YUEOHBIX 3aHATHIIX
10/ HETTOCPEICTBEHHBIM PYKOBOICTBOM ITPEIOIaBaTENIs M 10 €r0 3aJaHHIO.

BHGay,Z[PITOpHaH CaMOCTOATCIIbHAsA pa60Ta BBIIIOJHACTCA  CTYACHTOM 11O 3adaHUIO
npernoiaBaTessi, Ho 0€3 ero HemoCPEICTBEHHOTO YYaCTHSL.
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3aoauu camocmoamenvHoul padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEILHON yueOHOU padoThI;

- OCBOCHHUE COJIEP>KaHUS JUCLUILINHBL,

- yriyOseHue coiep>KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIUHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1utst 3 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buow eneayoumopnoii camocmoamenvHoil pabomoi:

- CaMOCTOSTEIbHOE U3YUYECHUE OTJCIbHBIX TEM JUCUHUILIHHBL;

- MOJITOTOBKA K Ta0OPaTOPHBIM 3aHITUSAM;

- oopmileHHE OTYETOB IO BHINOJHEHHBIM JTAOOPATOPHBIM paboTaM U MOATOTOBKA K HX
3allUTE;

- IOATOTOBKA K 9K3aMEHY.

J1J1s BBITIOTHEHHMSI JTFOO0TO BUIA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPONTH CIICTYIOIIHE
STarbl:

- OIIPEJIEIEHHE LIEJIU CAaMOCTOSATENbHON PabOTHI;

- KOHKpeTHU3allus MO3HaBaTEeILHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENTLHON padoTe;

- BBIOOD aJIeKBaTHOTO criocoba AeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUIaHUPOBAHKE PAaOOTHI (CAaMOCTOSATEIBHON UITU C ITOMOLIBIO IIPENO1aBaTENs ) Hal 3a1aHUEM;

- OCYIIECTBIIEHHE B TMPOIIECCE BBIMOIHEHUS CAMOCTOATEIbHOM pPabOThI CaMOKOHTPOIIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporiecce 00ydeHust UCTIONB3YIOTCS CIEAYIOIINE OIEHOYHBIE (DOPMBI CAMOCTOSATEIBHOM
paboTHI CTYIEHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHBIX
aTTeCcTaluu:

- 3aIUTa J1a00OpaTOPHBIX padoT;

- 9K3aMEH.

OneHoYyHbIE CPECTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
3a/laHus MO MPaKTUUYECKUM paboTaM MHIWBUIYyalIbHO JUIS KAXI0T0 00y4aroierocs.
B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI (MOAYIs) GOPMHUPYIOTCS ClEAYIOLNE KOMIETEHIINN:

Kon HanmeHoBaHHMe KOMIIETEHIIMH BbINTYCKHHUKA
KOMIIETCHIIUH
Crnioco0eH BBINOIHATH pacyeT U MPOSKTUPOBAHHUE JIeTalIel, Y3JI0B U
TK-6. YCTPOHCTB pOOOTOTEXHUYECKHX CHCTEM B COOTBETCTBUU C TEXHUYECKUM
3aJJaHUEM, B TOM YHCJIE C UCIIOIb30BaHUEM CPEJCTB aBTOMATU3ALIUN
IIPOEKTUPOBAHMS.
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7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTAaTOB 00y4eHus!

Hepeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «Puznyeckne 0CHOBBI IJICKTPOHUKHN»

/o

Bun xoutpons
pe3yabTaToOB
o0y4eHus

HanmenoBanune
KOHTPOJIS
pe3yIbTaTOB
00yueHus

Kpatkas xapakTepucTrka KOHTPOJIS Pe3yIbTaTOB
o0yueHus

Texymmit

JlaboparopHas
pabora

JlaGopaTtopHast paboTa BBINOJIHAETCS MHIUBUAYAIbHO
KaXAbIM CTyAeHTOM. OQOpMIEHHBII OTYET CTYACHT
CHAaeT IpelnojaBaTeNll0 Ha IPOBEPKY B 3apaHee
lycTaHOBJIEHHBIM Cpok. [Ipm mpoBepke mnpernopaBaTellb
OLIEHUBAET KauyecTBO OQOPMIICHHs, IPaBUIbHOCTH,
jpacueToB U BbIBOJIOB. K 3amure nabopaTtopHoil paboThl
NIOIyCKAIOTCS CTYJIEHTBI, KOTOPbIE BBIOJHUIN PadoTy,
oopMUIM B COOTBETCTBHM C TPEOOBAaHUSIMH OTYET O
imabopaTopHoil paboTe M MPEJOCTaBHIM €ro K 3alluTe.
KaxxnoMmy cTyieHTy 3a7aeTcs He MeHee 3-X BOIPOCOB Hal
reMy JlabopaTopHoii paboThl. Jlasee mpoBOAUTCS 3alUTa
OTUeTa KaX/bIM CTYJIEHTOM MHAMBHUAYAJIbHO B popmaTe
"Boripoc-oTBeT" (3a71ar0TCs 3 BOpoca).

[IpomexxyTouHbIN

DK3aMeH

[IpomexyTouHas artecTanusi oOydaroumxcs B (opme
PK3aMEHa MPOBOJUTCS IO Pe3yJibTaTaM BBITOJHEHUS
BceX BHJAOB YyueOHOW paloThl, MPEayCMOTPEHHBIX
y4eOHBIM TUJIAHOM MO JAaHHOW TUCIHUILIMHE (MOIYIIO),
MpU  5TOM  YYUTBHIBAIOTCA  PE3YJIbTAThl  TEKYIEro
KOHTpOJISI yCIIEBAEMOCTH B TeueHue cemectpa. OueHka|
CTENEHU JIOCTMXKCHHUSI OOYyYaroIMMHUCS TUTAHHPYEMBIX
PE3yNbTaTOB OO0y4YeHHUS MO AUCHUIUIMHE (MOIYIIIO)
MPOBOAUTCS TIPEToiaBaTesieM, BEAYUIUM 3aHSATHS TI0
MUCIUIUIMHE (MOJYJI0) METOJOM SKCIIEPTHOM OIEHKHU.
I[lo wroraM  NPOMEXYTOYHOM  aTTeCTalMu IO
mucHumIiHe  (MOIyNI0)  BBICTaBISETCS  OICHKA
COTJIMYHO», «XOpOILIO», «YAOBICTBOPUTEIILHO» WU
(HEYJIOBJIETBOPUTEIILHO.

JK3aMeH MPOBOJUTCS B yCTHOU popme. B ayauropun
HaXOUTCS MPENo/IaBaTeNb U He Ooyiee 5 yeloBek U3
4Kclia CTyJeHTOB. Bo BpeMs mpoBe/ieHus IK3aMeHa ero
y4acTHUKaM 3allpeliaeTcsi UMeTh Mpu cede 1
MCIIOJIb30BaTh CPEJICTBA CBSI3U (COTOBBIE TENE(OHBI,
MUKpOGOHBI 1 11p.). CTyIeHTY BbIIAeTCS OUIIET C TpeMs
Borpocamu. KoimuecTBo JOMOTHUTETHHBIX BOITPOCOB —
He 6osee 1ByX. KonnyecTBO JOMONMHUTEIHHBIX
BOIIPOCOB 3aBUCHUT OT TMOJHOTHI OTBETA CTY/ICHTA.
JlnurenpHOCTD 2K3aMeHa 2 yaca (120 MunyT).

K mpomexyTOUHOM aTTecTalyu JI0MyCKatTCs TOJIBKO
CTYJCHTBI, BBITIOJIHUBIIINE BCE BUIBI Y4eOHOI paboTHI,
MpeayCMOTPEHHBIE pabouei TporpaMMoit 1mo
UCITUIUTNHE «DIIEKTPUICCKIE MAITUHBD (BBITTOTHUIH
M YCTEIIHO 3aIlUTHIIN JabopaTopHbIe pabOThI U

acueTHO-rpaduyeckue paboThl)
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7.2 lIkana ¥ KPUTEPUH OLEHUBAHUSA Pe3yJILTATOB 00y4YeHUsI

[Tokazaresnem olleHMBaHMsI KOMIIETECHIIMH Ha pa3IMYHbIX ATanax uX GOpMUPOBAHUS SBISETCS
JTOCTHKEHNE 00YYaroIIMMHUCS IIJIAHUPYEMbIX PE3yJIbTaTOB 00yUEHUs 0 JUCHUILTUHE (MOAYIIIO).

Kpurtepun onenuBanus
IHoka3zartennb 5 3 4 5
3HATh: Oobyuarommuiics OO6yuatomtmiics Obyqatormmiics OO0yuatontuiics
- IPUHIUT JeHCTBUSA JEeMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
COBPEMCHHBIX THUIIOB MOJTHOE OTCYTCTBHE HETIOJTHOE YaCTUYHOC MOJTHOE
INEKTPUUCCKUX WA HETOCTAaTOYHOE COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
MAIIIMH MTOCTOSHHOTO COOTBETCTBUE CIICYIOIINX 3HAHU: CIICAYIONINX 3HAHUM: CIIEYIOUINX 3HAHUN:
U TIEPEMEHHOT0 TOKa, | CIEIYIOUIMX 3HAHHA: - - IPUHIINI ASHCTBUS | - - IPUHIIMI ACUCTBHUS | - - IPUHIIHIT
3HATh OCOOCHHOCTU UX | - - IPHUHIIHUII JCHCTBUS | COBPEMEHHBIX THIIOB COBPEMCHHBIX THUIIOB neiicTBUs
KOHCTPYKLUH U COBPEMCHHBIX THITOB NMEKTPUICCKHUX ANEKTPHUYCCKUX COBPEMCHHBIX THIIOB
XapaKTePUCTHKH. ANEKTPHUYECKIX MAIIIMH TIOCTOSTHHOTO MaIIWH TOCTOSHHOTO ANEKTPHYECKIX
MAIIAH TTOCTOSHHOTO U TIEPEeMEHHOT0 TOKa, | W IePEeMEHHOTrO TOKa, | MAIlIWH IOCTOSHHOTO
1 TIEPEMEHHOTO TOKa, | 3HAaTh OCOOCHHOCTH MX | 3HATH OCOOCHHOCTH MX | M IIEPEMEHHOTO
3HATh OCOOCHHOCTH MX | KOHCTPYKIUH H KOHCTPYKIUH H TOKa, 3HATh
KOHCTPYKIUH H XapaKTePUCTHKH. XapaKTePUCTHKH. 0COOEHHOCTH UX
XapaKTEPUCTUKH. JonyckatoTcs Honyckatorest KOHCTPYKILIUU U
3HAYUTECIIBHBIC HE3HAYUTEIbHBIC XapaKTCPUCTUKH.
OIIUOKH, TPOSIBIISICTCS | OIIUOKH, HeTOUHOCTH, | CBOOOIHO
HEI0OCTaTOYHOCTh 3aTPYAHCHUS IPH OmepHupyeT
3HAHUH, 10 PIy AHATTUTHYCCKUX MPUOOPETCHHBIMU
roKasaTesei, onepanusx. 3HAHUSAMH.
oOyJarommuics
HCTIBITHIBACT
3HAYHTEIILHBIC
3aTpyAHEHUS MIPH
OTIePUPOBAHUH
3HAaHUSAMH TIPHA UX
MEPEHOCE Ha HOBBIC
CUTYAIIWH.
YMeTb.! OO0yuaromuiics He OOGyuarouuiicst OO0yuatronmiics OGyuatouuiics
- YUTATh yMEET WK B JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET
AIIEKTPUYCCKHE CXEMBI | HEIOCTATOYHOMN HETIOJTHOE YaCTUYIHOE TMOJIHOE
C MPUMEHEHHEM CTCTICHU YMEET: COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
IIEKTPUUECKUX - YUTaTh CIIEIYIONINX YMCHHUN: | CIEAYIOUINX YMEHHH: | CIEIYFOLINX
MAIlIiH, UCTIOB30BaTh | ANEKTPHUYECKUE CXEMBI | - YATATh - YUTaTh YMCHHI:
MOJYYCHHBIC 3HAHUS C IpUMCHEHUEM JJEKTPUYECKUE CXEMBI | JEKTPUUCCKUE CXCMBI | - YHTATh
TIPY pEIICHUHN ANMEKTPHYCCKIX C IPUMEHEHHEM C IPUMEHEHUEM ANEKTPHUYCCKUEC
MPAaKTUYECKUX 33129 MAIlIH, ACTOJB30BaTh | IEKTPHUUECKUX ANMEKTPHYCCKUX CXEMEI ¢
O HaNaJKe, MTOJTyYCHHBIC 3HAHHS MAIlIMH, UCTI0JIB30BaTh | MAIWH, UCIOJB30BaTh | IPHUMCHCHHEM
UCTIBITAHUSM H [IPH PEIICHUU MOJIYYCHHBIC 3HAHHS MTOJIyYCHHBIC 3HAHUS IIEKTPHYCCKHUX
OKCIUTyaTaI[HH MPAKTUYECKHX 3a1a MIPY PELICHUH MIPH PEIICHUU MAIIIWH,
IIEKTPUICCKHUX 10 HaJIAJIKE, MPAaKTUYECKHUX 3a1au MPAKTUYECKHX 3a1a HCIIOIb30BATh
MAIIIFH. UCTBITAHUAM H 0 HaJIAJIKe, 10 HaJIAJIKE, MTOJIyYCHHBIC 3HAHHS
IKCIUTyaTaI[UH HCIIBITAHUAM H HCIBITAHUSAM H MIPY PEIICHUH
JIEKTPHUYCCKHUX 9KCIUTyaTaI[HH IKCIUTyaTaI[UH MPAKTUYIECKHUX 3a1au
MaIIIFH. JIEKTPUYECKUX ANMEKTPHYCCKUX IO HAJIAJIKE,
MAIlIVH. MaIIHH. UCTIBITAHUSAM H
Jormyckarorcst YMeHHST OCBOCHBI, HO | KCIUTyaTalluu
3HAYHTEIILHBIC JIOITy CKarOTCS ANEKTPHYCCKIX
OIIUOKH, TIPOSIBIISICTCS | HE3HAYUTCIHHBIC MaIIIFH.
HEI0CTATOYHOCTh omnOku, HeTouyHOCTH, | CBOOOIHO
YMEHHH, 10 Py 3aTpyAHEHUS MIPH oTepupyer
ToKa3aTeet, AHATTUTHYECKIX IprOOPETEHHBIMHU
oOygarommuiics oTepanusxX, IepeHoce | YMEHUSIMH,
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HCTIBITBIBACT yYMEHH Ha HOBBIE, MPUMEHSET UX B
3HA4YNTEIIbHBIC HecTaHIapTHbIE CHUTYaIUSIX
3aTpyIHEHUS MIPU CHUTYyaIWH. MOBBIIICHHOM
OTIEpUPOBAHUH CJIO’KHOCTH.
YMEHUSIMH TIPH X
MepeHoce Ha HOBBIC
CHUTYaIHH.
BJIA/IETh: OOyyaromuiicst He | OOyuaromuiics B OOyuaromuiics OO0yuaromnuiics B
- HaBBIKAMHU PacyeToB, | BlIaJieeT WITH B | HEAOCTATOYHOU YaCTHUYHO BJIAJICET: MIOJTHOM 00BeMe
aHaIM3a PSKUMOB HEJIOCTaTOYHOM CTETICHH BIIaJICET: - HaBBIKAMU PacyeToB, | BIAJICET:
paboTHI 1 CTETICHHU BIIAJICET - HaBBIKAMHM PacyeToB, | aHAIN3a PEKHMOB - HaBBIKAMU
XapaKTEePUCTHK - HaBBIKAMH PAcyeTOB, | aHAIN3a PEKIMOB paboTsI 1 pacdeToB, aHaIN3a
3MEKTPUIECKUX aHaNn3a peKUMOB paboTHI 1 XapaKTEePUCTUK PEKUMOB pabOTHI U
MaIlVH, paboTHI 1 XapaKTEePUCTHK INMEKTPUIECKUX XapaKTEPUCTUK
HaIpaBJIeHHbBIX Ha XapaKTEePUCTUK 3NMEKTPUIECKUX MaIlyH, EKTPUUCCKUX
MOBBILICHHE ANEKTPUUECKHUX MalIlVH, HaIpaBJIeHHbIX Ha MallVH,
s dekTUBHOCTH MallIVH, HarpasJeHHbIX Ha HOBBIIICHHE HarpaBJIeHHbIX Ha
paboThI THOKUX HampaBJIeHHBIX Ha MOBHIIIICHHUE s peKTUBHOCTH MOBEIIICHUE
MIPOU3BOJICTBEHHBIX MIOBHIIIICHHE s deKkTUBHOCTH paboThl THOKKX s pekTUBHOCTH
CHCTEM. 3¢ PpeKTUBHOCTH paboThl THOKUX HPOU3BOJICTBEHHBIX paboThl rTHOKMX
paboThl THOKKX MPOM3BOJICTBEHHBIX CHCTEM. MIPOM3BOJICTBEHHBIX
IIPOU3BOICTBEHHBIX CHCTEM. HaBbIky OCBOCHBL, HO | CHCTEM.
CHCTEM. OO0y4atomtmiics JIOIyCKal0TCA CB00OIHO
HCTIBITBIBAET HE3HAYHUTEIILHbIC MPUMEHSET
3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH, | IOJIyYCHHBIC HaBBIKU

3aTpyJHEHHS TIpH
MPUMEHEHNN HaBBIKOB
B HOBBIX CUTYyallUsX.

3aTpyAHEHUs NIPH
AHAITUTHYECKUX
olnepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaH/IapTHBIE
CUTYyalluu.

B CUTYyaIlHsIX
MOBBIICHHOH
CIIOKHOCTH.

IIxana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMEHA

[IIxana orteHnBanus

Omurcanue

OT1ian4yHOo

BrimonHeHs! Bce BUIBI yUeOHOU pabOTHI, MPEAYCMOTPEHHBIE YUeOHBIM
miaHoM. CTyJIeHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUI,
HABBIKOB TMPUBEACHHBIM B TaOlWIax [OKaszaTeisM, OMepupyeT
MpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMH, HABBIKAMU, TIPUMEHSET UX B
CUTYaLUAX ITOBBILIEHHON CIIO)KHOCTH, HE UCTIBITHIBAET 3aTPYAHEHU I IPU
AHAIMTHYECKUX ONEpanusax, MEepeHOCce 3HAaHWW W YMEHHU Ha HOBBIE,
HECTAHAAPTHBIE CUTYAIUH.

Xoporo

BoinonHens! Bce BUAbl yueOHON paboOThI, MPEAyCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyIEeHT AEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHMI,
YMEHHH, HaBBIKOB MPUBEIEHHBIM B TA0JIMIAX MOKAa3aTeNsIM, ONEPUPYET
nproOpEeTeHHBIMU 3HAHUSAMHU, YMEHUSMH, HaBbIKAMM, IPUMEHSET UX B
CUTYalLMAX MOBBIIEHHON CI0XKHOCTHU. [Ipr ’TOM MOTYT OBITH TOMYLIIEHBI
HE3HAUUTENIbHbIE  OMIMOKM,  HETOYHOCTH,  3aTPyJHEHUS  IpH
AQHAIUTUYECKUX OIepalusiX, NepeHoce 3HaHWW M yMEHHMH Ha HOBBIE,
HECTAaHIaPTHbHIE CUTYAIUH.

VY 10BIIETBOPUTENBHHO

BoinonHeHs! Bce BUAbl yueOHON pabOThI, MPEAyCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyleHT JIEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMM,
YMEHHMI, HaBBIKOB TPUBEJCHHbIM B TaOMUIaX MOKa3aTessiM,
JIOMyCKAIOTCA  3HAYUTEIbHBIC OMIMOKM, TPOSBISAETCS OTCYTCTBHE
3HAHWM, YMEHUH, HABBIKOB I10 PsAY MOKA3aTeNei, CTYyIeHT UCTIBITHIBAET
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SHAYUTCJIbHBIC 3aTPYAHCHUS ITPU OIICPUPOBAHHUU 3HAHUAMU U YMCHHUAMUA
IMIpH UX IICPCHOCC HA HOBBIC CUTYAIlUH.

HeynosnerBopurensHo

He BomonHeH oauH wiau  Oojee BUAOB y4deOHOW  paboOTHI,
MIPEAYCMOTPEHHBIX YUeOHBIM TUTaHOM. CTYACHT JEMOHCTPUPYET MOTHOE
OTCYTCTBHE WJIHM HEJOCTATOYHOE COOTBETCTBUE 3HAHUW, YMEHUI,
HaBBIKOB TIPUBEJACHHBIM B TaOJUIAX ITOKa3aTeNIsIM, JOIYCKAOTCS
3HAYUTEIIbHBIC OIIMOKHU, IMPOSBISACTCS OTCYTCTBHE 3HAHUH, YMCHHIA,
HaBBIKOB IO psAy IOKa3aTejed, CTYJACHT HE MOXKET OINepHUpOBaTh
3HAHUSIMU U YMEHUSIMU [IPU UX MEPEHOCE HA HOBBIE CUTYAIIUHU.

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

paboTHI IO TEME
pazznena

OaJUI0B

Kputepuu onienuBanus

OO0muit 6am1 npu oLeHKe
CKJIaJIbIBAETCSI U3 CIIETYIOIUX
ITOKa3aTene:

- IPUBEICHBI METOJIUKU OLIEHKH
TEXHOJIOTUIECKUX MapaMeTpoB — 1
Oamt

- BBIBOJIBI JIOTUYHBI H 000CHOBAHBI
— 1 6ann

- opopmieHue paboTh
COOTBETCTBYET TpeboBaHMsIM — 1
Oann

- pacueTHas U rpaduyeckas 4acTu
BBITIOJIHEHBI BEpHO — 1 Oasut

HaunmenoBanue
KOHTPOIIA [Ikana olieHUBaHUA Onucanue
pe3ynbTaToB
o0yJeHus
Brimonnenune n | 3auteno: Habpano 2 u 6oiee B xagecTBe hopM TEKyIIero KOHTPOIS
3aIuTa 0amioB 3HAHUN CTYJIEHTOB UCIIOJIb3YIOTCS
nabopatopuoii | He 3auteno: Habpano 1 u menee oTueThl 110 JaboparopHbM padoram. K

BBITMIOJTHEHHUIO SKCTIIEPUMEHTAIBHOM
yacTu Ja00paTopHOil paboThI
JIOTYCKalOTCS CTYICHTHI,
HOJITOTOBUBIIHE MTPOTOKOJIBI
BBINOJIHEHUS Ta0OpaTOPHOI paboTHI.
[TpoTokoibr opopmisitoTes B
COOTBETCTBUH C TPEOOBAHUAMHU
METOAMYECKUX yKa3aHUH Kadeaphl.
Otuer o nabopatopHoii pabote
COJICPIKHUT TIPOTOKOJI TIPOBEICHHSI
n1abopaTopHOil paboThI, pacyeTsl,
rpadM4ecKyro 4acTb, BEIBOIBI.
3ammura oT4era 1o JIabopaTopHou
paboTe OCyIIeCTBISIETCS
UHAUBUAYanbHO. CTyIeHTOM
MPEIOCTaBIACTCS O(OPMIICHHBINA OTYET.
OnennBaeTcst KauecTBO 0(hOpMIICHUS,
MIPaBHILHOCTH PACYETOB M BHIBOJIOB.
CrynieHTbl, He BBIITOJTHUBILNE
nabopaTopHyI0 paboTy, K 3alIUTe HE
JIONyCKaIOTCA

7.301eHOYHbIE CPeACTBA

7.3.1 Texymmii KOHTPOJIb

Bonpocuwl k 3auwgume nadopamopnoit padomur Nel

1. OcHOBHO¥ 3aKOH, MTOJOKEHHBIN B OCHOBY Pa0OTHI SJIEKTPUUECKUX MAITUH

2. KOHCTpYKIIUS IEKTPUIECKIX MAIIHH MOCTOSHHOTO TOKA: SKOPh, CTATOP, MOJIIOCa,
00MOTKa, 0apHO, OAIMIMITHUKY, BEHTUISTOPHAS KpbUIbYaTKa U JIp.

3. Peaknust axopst — onpezeneHne, KapTHHa MarHUTHOTO TIOJISt
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4. Ilpasuna onpenenenus /1C u MOMEHTA mamnHbl NOCTOSIHHOTO TOKa

5. [louemy npu mycke y IBUraTels MOCTOSHHOTO TOKa OOJIBIION yCKOBOI TOK, U MOYEMY
10 MEPE YBEIUYCHUSI CKOPOCTU OH CHUXkaeTcsi? PacyeT myckoBOro Toka.

6. Cxembl MOAKIIIOUEHHUSI OOMOTKH BO30YXk/I€HUS B MAIlIMHAX MIOCTOSIHHOTO TOKA:
HE3aBHUCUMOT0, TAPAJLICIBHOTO, MOCIEA0BATEIbHOIO U CMEIIAHHOTO

7. OCHOBHBIEC MAaTEMAaTUYECKNE COOTHOUICHHS B MAIIMHAX [TOCTOSIHHOTO TOKa: (hOPMYJIbI
onpeneneHust Momenta, IJ1C, ckopocTtu.

8. Onpenenenne kommyTaruu, kiaccudukarms mo 'OCTY.

9. DneKkTpOMEeXaHHUECKHUE XapaKTEPUCTUKH JIBUTATENICH TTOCTOSIHHOTO TOKA U €€
orpezesieHue.

10. KpuBasi HAMarHM4MBaHUS MAIIMHBI TIOCTOSIHHOTO TOKA, TOYKa HOMHUHAJILHOTO PeXUMa,
TOUYKA HACBIILICHUSI.

Bonpocuwl k 3augume nabopamopuoit padomor Ne2

1. B uem 3akitoyaercs OIbIT X0I0CTOro xoa Tpanchopmaropa? Ilo kakoii cxeme oH
MPOBOJUTCA?

2. Yo Ha3bIBAETCS TOKOM XOJOCTOTO X0/1a M MMOTEPSIMH XOJIOCTOTO X012 TpanchopmaTtopa?

3. OOBsACHUTDH HAJIMYKE YIJIA CIBUTA MEXY BEKTOpPAMH TOKa XOJOCTOI'0 X0/1a U MAarHUTHOT'O
IIOTOKA Ha BEKTOPHOM JMarpaMMe.

4.IIpu onbITe XOJIOCTOr0 X0/1a IEPBUYHOM ABIsETCS 0OMOTKA HU3KOTO HaIPsKeHUsL. MOXKHO
JIM B KQ4E€CTBE NIEPBUYHON OOMOTKH HCII0JIb30BaTh OOMOTKY BBICOKOT0 HarpspkeHus? Kak npu aTom
M3MEHSIOTCSI TOK ¥ MOLTHOCTB XOJIOCTOrO X0J1a, €CJIM B TOM WJIH JPYIOM ClIy4ae IOJBECTHU K
TpaHcQOpMaTOpy COOTBETCTBYIOIIEE HOMUHAIBLHOE HAaNpsKEeHUe?

5. Kaxkoii Buj nMeeT cxema 3aMelleH s JUIsl X0JI0CTOro xoa Tpancdopmaropa? Kax
OTpeAeNUTh apaMeTpPhl CXEMbI 3aMEILIEHUs IO JaHHBIM OIbITa X0JIOCTOrO Xoza?

6. B uem 3akirodaeTcs ONbIT KOPOTKOTO 3aMbIkaHus TpaHcpopmaropa? 1o kakoil cxeme oH
POU3BOJIUTCS?

7. YTo Ha3bIBaeTCsl HOMMHAIBHBIM HAPSYKEHUEM KOPOTKOI'0 3aMbIKaHUs TpaHc(opmaTopa
U TIOTEPSIMU KOPOTKOTO 3aMbIKaHUA?

8. Kaxoii Bug nmeer cxema 3ameleHus Tpanchopmaropa npu KOpoTKOM 3ambikaHUM? Kak
OTIpEeAEIUTh apaMeTPhl CXEMbI 3aMEILEHUsI IPU KOPOTKOM 3aMbIKaHUU TpaHchopMaTopa?

9. OOBACHUTD XapaKTep KPUBBIX BBICHIMX XapaKTEPUCTUK TpaHCPOPMATOpa B 3aBUCHUMOCTH
OT BHJIa Harpy3KH.

10. [TocTpouTh BEKTOpHBIE JUArpaMMBbl TpaHchopMaTopa A pa3IuyHbIX PEKUMOB PabOThI
Y BUJIOB Harpy3KH.

Bonpocul k 3augume nabopamopuoit pabomot Ne3

. BiiustHue 4acTtoThl TOKa MUTAIOMIEN ceTh Ha CKOpocTh A/l

. @opmya onpeeeHus] CKOPOCTH BpaIlleHUsI MArHUTHOTO TIOJISI CTaTopa

. Onpezenenrie CKOJIbKEHUSI K UEMY OHO PaBHO B PEKUME IyCKa, XOJIOCTOr0 XOa.
. ®opmyna onpenenenns IJIC poropa yepe3 CKOJIbKEHUE.

. Biiustnue nanpsbkeHus cratopa Ha TOK CTaTopa, Ha CKOPOCTb.

. Haznauenwue myckoBoro peocrata B emnu poropa Az ¢ ha3HbIM pOTOPOM.

. Mexanudeckue XapakTepucTUKu A /[ py H3MEHEHHH YaCTOThI, HAITPSKEHUSI.
. Cs3b KII/] u HarpeBa AJ]

. CBsI3b KPUTHYECKOTO CKOJIBKEHUS U COMPOTUBIICHUSI 0OMOTKH pOTOpa.

10. [TapameTps! yka3aHHble Ha MMIbAUKe A/l (MOHUMATh YTO HATUCAHO)

O©CoOoO~NOoO Uk WwWwN -

Bonpocul k 3auwgume nadopamopnoit padomor Ned
1. KakoBbl 0COOCHHOCTH JTUHEHHBIX JIEKTPOABUTATEIICH ?
2. KakoBbl KOHCTPYKTUBHBIE OCOOCHHOCTH JTMHEHHBIX TBUTATEINICH?
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3. KakoBa sueprerudeckas 3 (GEeKTHBHOCTD TMHEWHOTO AaCHHXPOHHOTO JIBUTATEIS?

4. [TpuHiun paboThl TMHEHMHOIO0 aCHHXPOHHOTO JIEKTPOABUTATENS?

5. O6sacTh IPUMEHEHUS JIMHEWHOTO AaCHHXPOHHOTO AJICKTPOABUTATES?

6. C yem cBsi3aHa OTHOCUTEIIFHO HU3KAs paclpOCTPAHEHHOCTh JIMHEHHBIX ACHHXPOHHBIX
MamuH?

7. MO>XHO JT1 OTHECTH JIMHEIHBIA aCHHXPOHHBIN IEKTPOABUTATENb K pa3ieily
CHEIUAIIBHBIX AIEKTPUICCKUX MAIINH U TToYeMy?

8. [IpuBenuTe MEXaHUYECKYIO XapaKTEPUCTUKY aCHHXPOHHOTO JIMHEHHOTO JBUTATEIIS.

9. OcobeHHOCTH yTpaBIeHUS JIMHEHHBIM ACHHXPOHHBIM 3JIEKTPOJIBUTATEIIEM.

10. Kak MOHO peryiupoBaTh CKOPOCTb JUHEHHOTO aCHHXPOHHOTO 3JIEKTPOABUTATENS?

7.3.2 IIpoMeskyTOYHAA aTTeCTAIMS

Bonpocwt k skzameny
IIK-6. Cnocoben evinonname pacuem u npoeKkmuposanue oemaieil, Y3106 u yCmpoicme
POOOMOmMEXHUYECKUX CUCHEM 8 COOMBEMCHIEUN C MEXHUYECKUM 3A0aHUeM, 8 MOM YUCTIe C
UCNOIb306AHUEM CPEOCE AGMOMAMU3AUUU NPOEKMUPOBAHUSL.

1. B xakoM pexuMe acCHHXpOHHas MalyHa padotaet mpu S = 0?

2. B kakoMm pexxuMe TOK B pOTOpE MakCUMallbHbIN? Kakoe cKoIbKeHHe COOTBETCTBYET
stoMy ToKy? Hapucosats 3aBucumoctu I1, 12 = £ (S)?

3. B uem 3akmtogaercs 0COOEHHOCTh CXEMBI 3aMEIIeHUs TpaHcPopMaTopa Mpu XO0JIOCTOM
xope?

4. B uyem oTinune paboThl ACHHXPOHHOM MaIIMHbBI IIPU HEMOIBUKHOM POTOpE U
Bparnatomiemcs porope? Kak 3aBucut yactora 3JIC 1 Toka poTopa OT CKOIBKEHUS?

5. B uem cocTouT paznuune MeKIy CXeMaMU 3aMeIleHUs] M BEKTOPHBIMH JUarpaMmmMmamMu
ACHHXPOHHOM MaIIuHbI U TpanchopmaTopa?

6. Bo ckonbko pa3 E2 npu S = 1 6onbiie E2 npu ne=950 06/ mun B AJ1?

7. I'ne pacrniosioxkeHa 0OMOTKa BO30YKIEHHSI B CHHXPOHHOW MaIIMHE U KaK OCYLIECTBIIAETCS
MUTaHUE STO 0OMOTKHU?

8. laTs aHanmm3 paboThl TpaHchopMaTOpa MpH BKIFOYCHNUHN €T0 Ha MIOBBIIICHHOE
HaNpsDKEHUE.

9. laTh XapaKTepUCTHKY IMOTEPSM B CTAIH CEPJICTHHKA TpaHC(hOopMaTopa.

10. [JaTh XapakTepUCTUKY MOTEPSIM XOIOCTOTO X0Aa TpaHchopmaTopa.

11. JlaTe XapaKTEpPUCTUKY JIEKTPOMEXAaHUYECKHUX CTAJICH, PUMEHSIEMBIX JIJIsl U3TOTOBJICHUS
cepleuHHKa TpaHcdopmMaTopa

12. Jlnst wero T-o0pa3HyIo cxeMmy 3aMelieHus TpaHcopmaropa npeodpa3yroT B -
o0pa3zuyro?

13. 3aBuCHT 1TU ITyCKOBOM MOMEHT MM aCHHXPOHHOTO JIBUTATENS OT HATIPSHKEHHSI?
IToctpouts Mexannueckue xapakrepuctuku npu U = UnoM u U < UHoM. Bo CKOIbKO pa3 CHU3UTCS
Mn npu camxenuun Ul Ha 10 %?

14. 3aBuCHUT M CHHXPOHHAsI CKOPOCTh ACHHXPOHHOW MAIIMHBI OT HampspkeHus Ul,
MOMEHTa Ha BaJly, YUCJIa Map MOJIIOCOB?

15. 3aBUCHUT JI1 TOK SKOPS JBUTATENSI HE3aBHCHUMOTO BO30Y KIeHUs pu Mc = const: a) oT
HanpspkeHus Ust; 6) OT COMPOTHUBIICHUS B LM SKOps Ra B) OT COMpOTHBIICHUS B 1IENTU
B030y>kaeHust RB?

16. 3aBUCHUT 1K TOK SIKOPS ABUTATEINS MapalljieIbHOTO BO30YXkAeHUs 1pu Mc = const; a) oT
HanpsbkeHus: Uc; 0) OT COMPOTUBIICHHUS B IIETH SIKOps Ra; B) oT conmpoTuUBIIeHUs B TIETTH
B030yx11eHus RB?

17. I306pa3uTe BHENTHUE XapaKTEPUCTUKU T€HEPATOPOB HE3aBUCUMOTO U MapaIeTLHOTO
B030yx1eHMsI. OOBACHUTE X pazIyue.
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18. N300pa3uTe BHEIIHIO XapaKTEePUCTUKY TeHEepaTopa He3aBUCUMOT0 BO30Y KICHHUS.
[Toka3arb, Kak U3MEHSETCS 3TA XapaKTEPUCTUKA IIPU YMEHBIIEHUH CKOPOCTU BPALLCHMUS,
YBEJIMYECHUH TOKA BO30YKICHUS U CONPOTUBIICHHUS LIETIH SKOPs?

19. K nepBu4HO# 06MOTKE TpaHCcHOpMaTOpa MOJBEAECHO CHHYCOMIAIBHOE HAMPsKEHHUE.
[Touemy B ogHOa3zHOM TpaHCHOpPMATOpPE KPUBAs TOKA XOJIOCTOTO X0/1a HECHHYCOHM1albHa?

20. Kak BiusieT crioco0 coeTMHEHHSI 0OMOTOK Te€HEepaTopa CMEIIaHHOTO BO30YKICHUS
(cormacHoe WM BCTPEYHOE) Ha BHJI BHEITHEH XapaKTEepUCTHKH reHeparopa. M3o0pasure
XapaKTEPUCTUKHU U OOBSICHUTE UX pa3Iuyue

21. Kak 3aBucut Mn 1 MMakc aCHHXpOHHOTO JIBUTATEJISI OT BEJIMYMHBI AKTUBHOTO
COIIPOTHUBIIEHUS B LieNU poTopa?

22. Kak U3MEHUTCS HapsHKEHHUE Ha 3aKUMax reHepaTopa ¢ mapauieIbHbIM |
I0CJIEI0BATEIbHBIM BO30YXK/IEHUEM [IPU OJIMHAKOBBIX YaCTOTaX BPALLECHUS U COPOTUBIICHUSIX B
LI SIKOPS €CJIM Harpy304HbIil TOK Bo3pacTaer B 2 pa3a’?

23. Kak U3MEHUTCs CKOPOCTh XOJIOCTOI0 X0/1a IBUraTesIsl ¢ napajielibHbIM BO30YKICHHEM,
MMEIOLIET0 HACBHIIIEHHYI0 MarHUTHYIO CUCTEMY, €CIIM TOK BO30YKeHUs yMeHbIINTh Ha 20%7 Kak
U3MEHUTCS IIPU 3TOM TOK KOPOTKOTO 3aMbIKaHHs U MAaKCUMaJIbHbBIN BpaIlAlOLINi MOMEHT?

24. Kak U3MEHUTCS XapaKTEPUCTHKA XOJIOCTOT0 X0/1a TeHEpaTopa He3aBUCUMOTO
BO30Y:KJIEHHs IIPY YMEHBIIEHUH CKOPOCTH €r0 BPALIEHUs B 2 pa3a [0 CPABHEHUIO C HOMUHAJIBHOM
CKOpocThI0. K KakuM MmocieIcTBUSM MOKET IPUBECTH TAKOE€ YMEHBIIEHNE CKOPOCTH, B TEHEPATOPE
HapajiebHOro BO30YKICHUS;

25. Kak u3MeHseTcst KpaTHOCTh TOKa KOPOTKOTO 3aMbIKaHHSI IIPH MEPEX0E OT
TpaHc(hOpMaTOPOB MAJIOH MOITHOCTH K OOJIBIION?

26. Kak ocymiecTBiIsieTcs aCHHXPOHHBIH TyCK CHHXPOHHOTO JIBUTATENIS?

27. Kak nepeBecTH aCHHXPOHHBIN ABUraTesb B FTeHEPATOPHBINA PeKUM paboThI?

28. Kaxk pacnpenenstorcs TOKH Harpy3Ku TpaHc(hOpMaTOpOB MPHU UX MapaJiIesIbHOM padoTe?

29. Kak ¢ moMOIIIbI0 CHHXPOHHOT'O KOMIIEHCATOpa YBEJIUYHUTD COS () CeTH?

30. Kak cBs3aHO HACBIIEHHE MAarHUTHOH [IEMTU MAIIMHBI ¢ Pa3MarHAYUBAIOIINM JICHCTBHEM
peakuuu sKops?

31. Kak yydmuTh myCcKOBBIE CBOWCTBA aCHHXPOHHOTO ABUTATENsl C KOPOTKO3aMKHYTHIM
poropom?

32. Kakuie BUBI TOTEPh UIMEIOT MECTO B CHHXPOHHOW MAIlIMHE U OT Y€ro OHU 3aBUCST?

33. Kakue xapakTepuCTUKM CHHXPOHHON MalIMHbI Ha3bIBatoTcst U-00pa3HbIMu?

34. Kaknm 00pa3oM yMEHBIIAIOT MyJIbCAIlU Ha KOJUIEKTOpe?

35. Kakumu JOCTOMHCTBaMU M HEJOCTaTKaMU 00JIaZlal0T CHHXPOHHBIE IBUTATENH 10
CPAaBHEHMIO C ACHHXPOHHBIMU?

36. KakoBa ¢opma ceueHus cepeyHMKa U ipMa TpaHcpopmaropa Majaoi 1 0OJIbIIOi
MOIIIHOCTH?

37. KakoBbl MpUHLUT IEHCTBUS U YCTPOMCTBO pEaKTUBHON CHHXPOHHOW MallIuHbI?

38. Kakyto (hyHKIIMOHATBHYIO 3aBUCUMOCTH TIPE/ICTABIISIET KPUBasi HAMArHUYWBaHUS
MaIllMHbl TOCTOSSHHOTO TOKA U Io4YeMy?

39. Korna mocturaercst Mmakcumanbubii KITJI Tparcdopmaropa?

40. Hapucyiite paboure XapaKTepUCTUKH aCHHXPOHHOT'O IBUraTesst U OObSICHUTE UX BU/I.

41. HayepTtute Ha 01HOM rpaduke 1 000CHYHTE BUJ] BHELIHEH XapaKTepUCTUKU T'eHepaTopa
HE3aBUCHMOTO BO30YKACHUS TPU Pa3IMIHBIX TOKaX BO30YKICHUN

42. OOBSICHUTH BHELIHIOK XapaKTePUCTUKY TpaHc(hopMaTopa U 3aBUCUMOCTb OT XapaKTepa
Harpys3KH.

43. OOBSICHUTH 0OCOOEHHOCTH PaboThI TpexdazHoro TpaHchopmaTopa mpu cxeme Y/Y.

44, O0BsACHUTD MOBBIIICHUE dHEepreTuYeckux nokazareneit (KI1/ u cos @) mpu noHmwkeHun
HaNpsDKEHUs B 00JIaCTH MabIX Harpy3ok B A/l

45. OOBSACHUTD MPABOMEPHOCTh MCIOIL30BaHMs cooTHOoMIeHus En/ Ed = B Teopun
TpexdazHbIX TpaHC(HOPMATOPOB.
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46. O0BACHUTDH (PU3UUYECKUN CMBICIT BCEX DJIEMEHTOB CXEMBI 3aMeIIeHUs TpaHchopMaropa.

47. OOBSICHUTB, TIOYEMY B HaYaJIbHBIH MOMEHT ITycka AJl TOK craTopa MakCUMalleH, a B
IIPOLIECCE pAa3rOHA OH CHUYKAETCS?

48. Onuimure Mociie0BaTeIbHOCTh MPOLIECCOB B ACHHXPOHHOM JIBUTaTelle P U3MEHEHUHU
Harpy3Kky Ha Baiy.

49. Onuiure Npouecc peryJupoBaHus CKOPOCTHU: a) IPU U3MEHEHNUHU PEryJIMPOBOYHOTO
COIIPOTHUBIICHUS B LienH sikopsi Rpa mpu Mc = const. 6) mpu u3MeHEHHE PEryJInpOBOYHOTO
COIIPOTHUBIIEHUS B LienH Bo30yxkaeHust Rp6 npu Mc = const.

50. OT KaKuX BEeIMYUH 3aBUCUT MAKCUMAJIbHBI MOMEHT U KPUTHUYECKOE CKOJIbkeHue B AJ1?

51. OT yero 3aBUCUT CKOPOCTb XOJIOCTOTO XOJia IBUTaTeJIs HE3aBUCUMOI'0 BO30Y KIACHUsA?
Kak oHa n3MeHUTCS Npu Tpex crocodax peryInpoBaHusi CKOPOCTU?

52. OxapakTepu30BaTh J€HCTBUE YPABHUTEIBHOIO TOKA IIPU XOJIOCTOM XOJ1€
TpaHCcPOPMATOPOB € PATHMIHBIME KOI(D(HUIIMEHTAMH TpaHCPOPMAITUH, BKITFOUCHHBIX Ha
napauelibHyo padory.

53. OxapakTepu30BaTh MPEUMYIIECTBA U HEJOCTATKH aBTOTpaHC(PopMaTopa mnepes
OOBIYHBIM TpaHC(HOPMATOPOM.

54. Tlouemy B aBHUTATENAX C (Pa3HBIM POTOPOM MPAKTUUYECKH HE MCIIOJIB3YIOT MEPEKIIOUCHHS
qucia nap nojatocos?

55. [louemy aBUTaTENb MOCIEAOBATEIILHOTO BO30OYKICHUS HEIb3s ITyCKaTh B X0 0€3
Harpy3ku?

56. [Touemy MarHuTHAS [EMb MAIIMHBI TOCTOSTHHOTO TOKA MMEET YYaCTKH M3 MACCUBHBIX U
HIMXTOBAaHHBIX MAaTEpUAIIOB?

57. Ilouemy oueHb PeIKO MPUMEHSETCS TEHEPATOP € MOCIEA0BATEIbHBIM BO30YKICHUEM?

58. [Touemy npu xosoctom xoze AJl cos ¢ MeHblIIe, 4YeM IPU HOMUHAJILHON Harpy3ke?

59. [Nouemy npu xosoctom xoae AJl ckonbkeHune ABUraTelns He paBHO Hymo? [1pu kakux
YCIIOBUSIX OHO CTAHET PABHBIM HYJIIO?

60. [Touemy Tpu YKMCTO aKTUBHOW HArpy3Ke TpaHchopMaTop NOTPeOIIsIeT U3 CETH
OTCTAIOIMI PEaKTUBHBIN TOK?

61. [Touemy yCKOBBIE CBOWCTBA ACHHXPOHHOTO ABUTaTeNs C (Da3HBIM POTOPOM JIyHIIe, YeM
Yy ACHHXPOHHOTO JIBUTaTeNs C KOPOTKO3aMKHYTBHIM POTOPOM?

62. [Touemy ¢ pocToM TOKa Harpy3Kku TpanchopmaTopa (BTOPHYHOTO TOKA) YBEITHUUBACTCS
TOK B NEPBUYHON 00MOTKE?

63. [louemy coemuHeHne 0OMOTOK Y/Y CTaparoTcs HE MPUMEHSTH IS TpeX(pa3HOTO
rpynnoBoro Tpancopmaropa’?

64. [1osICHUTB CYIIHOCTh PEAaKIMU SIKOPS B MAIIMHAX MTOCTOSIHHOTO TOKA?

65. [Ipu KakKMX yCIOBUSX BTOPHUHOE HaNpsKeHHe TpaHc(hopMaTopa yBETUIUBAETCS C
POCTOM Harpy3kun?

66. [Ipu kakoM cooTHOIEHUH TapameTpoB A/l MycKOBO MOMEHT J1I0CTUTAET
MaKCUMaJIbHOT0?

67. [IpuBenute U OOBSICHUTE YPAaBHEHHE IIEKTPHUUECKOTO COCTOSHUS SIKOPHOH IIeTH
reHeparopa M JABUrarels MoCTOosIHHOro Toka. Hapucylite monnyro cxemy noaxmrodenus JAIITHB k
CETH.

68. [IpoBecTu aHaANIN3 BIAMSHUA U3MEHEHUS OJSPHOCTH HarpspkeHus nutanus Uc Ha
BENIMYMHY M HarnpasieHne HanpspkeHus J/]C E u Toka saxops la, 31eKTpoMarHuTHOro MOMEHTa
MbM 1715 TeHepaTopa U ABUTaTesl IOCTOSHHOIO TOKaA.

69. PaccMoTpeTh KOHCTPYKIIMIO CHHXPOHHBIX MamiH. [ToueMy BBITOTHSIOT MAIIMHEI C SIBHO
BBIPAKCHHBIMU U HESIBHO BBIPAKEHHBIMHU OJIFOCAMHU?

70. PaccMoTpuTe mporiecc mpeodpa3oBaHus SHEPTHH B TCHEPATOPHOM U JBUTATEIIHHOM
peKUMax MalllH MOCTOSTHHOTO ToKa. /ly11 000MX peKMMOB 3alUIINTE YpaBHEHUE OanaHca
MOIITHOCTH.
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71. C kako# nemnbio B mpouecce mycka A/l BEIBOAUTCS 100aBOYHOE CONPOTUBICHNE R n3
uenu poropa?

72. C xako# 1eNbI0 MepeKTIYanT 00MOTKY cratopa AJl ¢ "tpeyronsHuka’ Ha "3Be3my" mpu
MaJbIX Harpy3kax

73. CpaBHHUTE CKOPOCTHBIE (3JIEKTPOMEXaHNYECKHE) XapaKTEPUCTUKHU JIBUTATEICH
napajuieIbHOTO0, MOCJIE0BATEILHOTO U CMEIIAHHOTO BO30YKACHHUS.

74. Y xakoro reaeparopa (¢ He3aBUCHUMbIM BO30YXK/ICHUEM WM C CAMOBO30YKICHUEM) ITPH
BO3pAaCcTaHUU YacTOTHI BpallleHUs IKOPs ObICTpee HapacTaeT HApsDKEHUE Ha 3akKuMax”?

75. Yka3arh HEKOTOpbIE MPAKTUUYECKUE CITydau MPUMEHEHHsI PeKUMa IEKTPOMAarHUTHOTO
TOpMO3a.

76. YeM ompenenseTcsi yCTaHOBHUBILEHCS TOK KOPOTKOTO 3aMBIKaHHS TEHEPaTopa C
napasuieIbHBIM BO30YKIEHUEM?

77. Yto moHMMAaeTCs MOl TPYIION coeMHeHus TpaHchopMaTopoB?

78. Uto moHMMaeTCs 101 oTepalieil mpuBeaeHus 0OMOTOK TpaHchopmaropa?

79. Uto moHMMAETCs TI0JT OTIepaIieil MpuBeACHHsI 0OMOTOK TpaHchopmaropa?

80. Uro npencraBiseT coO0M CHHXPOHHBIN JBUTATEIb?

81. Yro mpou3zoiineT ¢ TpaHCPOPMATOPOM U KaK U3MEHSTCS €0 MapaMeTphl, eClin
YMEHBIIUTH YUCIIO BUTKOB IEPBUYHON OOMOTKH?

82. Yro mpou3zoitneT ¢ TpaHCPOPMATOPOM, €CITH MOAKIIIOYUTD €r0 K CETH C yIBOCHHOM
4acToTOn?



