[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

ONO: Pykosuy Anekcanap BrasiyggificrepeTBo HAYKH U BBICIIETO
g LH%%?napCTBeIEHoe aBTOHOMHOE 00
« b— 'CTOUYHBIN ®EJEPAJIBHBIN

JlomKHOCTb: Jlmagg
[lata nognucanus;
YHWKanbHbI NPOrpaMMHbIN KITHY;

456h7c44954caac05ea7d4r32eb B NIEISS KM MG THHRY T iR

oOpazoBanus Poccuiickoit denepanumn
pa3oBaTeIbHOE YUPEIKIECHUE BBICIIEr0 00pa30BaHUs
YHUBEPCUTET UMEHU M.K. AMMOCOBA»
DI'AOY BO «CBDY» B r. Hepronrpu

Kacgenpa snexrponprBoia 1 aBTOMaTH3aIMK TPOU3BOJCTBEHHBIX MTPOIIECCOB

Pabouast mporpamMma TUCIUTIITAHBI

b1.B.01 Teopust 3jiekTpOonpuBoOAa

JUISL IPOTpaMMBbl OakaiaBpuaTa
10 HAIIPABJICHUIO MTOATOTOBKU

13.03.02 «DneKTpo3HEPreTHKA U STEKTPOTEXHUKA»
HanpasnenHnocts (Mpoduiib) IporpaMMbl: « DIEKTPOIIPUBOA U aBTOMATHKA

®dopma 00yueHUs — 3a09HAS

Astop(s1): llIa6o K. A. k.1.H. monenT kad. DITUAIIII e-mail: kamilshabo@rambler.ru

PEKOMEH/IOBAHO
3aBenyromnuit kadeapoit
pa3paboTunka
OITuAIIIT

/ PykoBud A.B.
npoTOKOJT Ne§

oT «03»anpensg 2025 1.

OAOBPEHO

3aBenyIONIMi BBITYCKAIOIIEH
kadenpoit

OITuAIIIT

/ PykoBud A.B.

poTOKOT Neg

oT «03»anpensg 2025 1.

I[MPOBEPEHO
HopMokonTposb B cocTtaBe
OIIOII npoiinen
Conemmnanuct YMO

/ bensuenckas K.A.

«22» 2025 r.

arnpeiada

[Ipencenarens YMC

PexomennoBano k yrBepxaeHuto B coctae OIIOIT

/ Sinpeesa JI.J1.

apoTokos YMC No9 ot «24» anpensa 2025 T.

3aB. 6UOIMOTEKON
/ Emenssaosa K.H.

«21» ampens 2025 r.

Hepronrpu 2025

&

CepTudmkat 282e0b77c015f2882407c5eb65e7822a198ac29%
Bnapeneu PykoBu4 Anekcanap BnagumupoBuy
[evictBuTeneH ¢ 26.02.2024 no 21.05.2025

LOKYMEHT MNOAMUCAH
3NEKTPOHHOW NMOAMNUCHIO



mailto:kamilshabo@rambler.ru

1. AHHOTAIUA
K pado4eil nporpaMmme AU CHUNIMHBI
b1.B.01 Teopusi 3JieKTpONpUBOAA
TpynoemkocTts 6 3.€.

1.1. I{esb 0cBOEHMS U KPATKOE CO/AEPKAHME M CHHUIITTHHbI

Kpr ((TeopI/Iﬂ QJICKTPOIIpUBOLA»  ABJIACTCA OCHOBOHOJ’IaraIOH_[CI\;I HHCHHHHHHOﬁ

CHEUMATBHOCTH M HMMEET TJIABHOW LeNbl0, U3yueHHe OOmMX (PHU3MUECKUX 3aKOHOMEPHOCTEU
JIEKTPOIIPUBO/IA, OCOOEHHOCTEH B3aMMOJEHCTBHSI 3JIEMEHTOB IEKTPOMEXaHUUECKOM CUCTEMBI,
XapakTepa CTaTUYECKUX U JUHAMHUYECKHUX IPOLECCOB, KaK B PA30MKHYTOH, TaKk U B 3aMKHYTOMH

O6paTHBIMI/I CBA35MHU I10 I''ITaBHBIM KOOpAHWHAaTaM CUCTEMaAX.

[Iporpamma caMOCTOSATENBHOM PaOOTHI CTYJJCHTOB BKIIIOUACT:

Tekyuyto mnpopaboOTKy JEKIMOHHOTO MaTepuana MO Yy4eOHMKaM M KOHCIIEKTaM;
HOJrOTOBKY K IPAaKTHMYECKUM 3aHATHUSAM, KOHTPOJIbHBIM pa0dOTaM M BBIIIOJIHEHUE JIOMAIIHUX
3a/laHui; IOJTOTOBKY K JIAOOPATOPHBIM 3aHATHSM; BBHIIIOJHEHHE KYPCOBOIO MTPOEKTA.

1.2. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUS M0 TUCHUILINHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrpaMMbI

IInanupyemsle
HaumenoBanue pe3yJIbTaThl [Inanupyembie
Nuaukatopel
KaTeropuu OCBOCHUS OCTHKEHHS pe3yabTaThl OueHouHble
(rpymnmbr) _ | TporpaMmsl (xom m KOMIeTEHTI 00ydeHus 1o cpencTaa
KOMIIETEHIIUI co/iepaHue JTUCLUTIIINHE
KOMITCTCHITHIH )

[Mpoextnprit | [1K-2: Criocoben [K-2.1: 3HaTh: pa3sHOYpOBHE
TPOBOAUTH PaccuuteiBaer u dusznyeckue BBIE
00oCHOBaHME MIPOEKTUPYET CBOMCTBa 3a/1aHusl,
MMPOEKTHBIX TEXHUYECKUE MEXaHUYECKON nabopaTtopH
peuieHui. OOBEKTHI B 4acTH ble paboTHI,

COOTBETCTBUU C anektponpusoga | KII, recr.

TEXHUYECKUM u

3aJlaHUEM C 3aKOHOMEPHOCTH

WCIIOb30BAHUEM 3JEKTPOMEXAHUYE

CTaHIAPTHBIX CKOTO

CPEICTB npeoOpa3oBaHus

aBTOMAaTH3AIIU SHEPTHH,

MPOEKTUPOBAHUS. MaTeMaTH4eCKOe

1IK-2.4: OITMCaHue,

TexHuko- CTPYKTYpHBIE

SKOHOMUYECKU CXEMBI

obocHyeT MeXaHUYECKOM

MIPUHUMAEMBbIE 4acTH

MIPOEKTHBIE 3JEKTPONPUBOJIA

perieHusl. u
3JEKTPOMEXAHUYE




JKCIUTyaTaIuo
HHBIA

ITK-3: Criocoben IK-3.1:

MPUMEHSTh MeTo/Ibl | OpraHusyer

Y TEXHUYECKUE IKCILTyaTaIrio

CpeacTBa 3NEKTpooOOpyI0Ba

9KCILTYyaTAlMOHHBIX | HUSI HA CPETHEM U

WUCTIBITAHUH U HHU3KOM

JTMArHOCTHKU HaMpPsHKCHUU.

JNEKTPOIHEPreTHYe

CKOTO U

INEKTPOTEXHUYECK

oro 00OpyI0BaHMUS.

[1K-4: T'otoB K [1K-4.1:

y4acTHIO B [TpoBepsieT

BBITIOJTHCHUH TEXHHYECKOEC

PEMOHTOB COCTOSTHUE H

000pYIOBAaHUS 110 | OCTATOYHBIN

3aIaHHOU pecypc

METOIUKE. AIEKTPOIHEPTeTHYE
CKOTO H
ANEKTPOTEXHUICCK
0ro 00opyoBaHHUsL,
OpTraHHU3yeT
npodunakTuyecKue
OCMOTPHI U
TEKYILUNA PEMOHT.
IK-4.2:
Cocrasinser
WHCTPYKIIHH TI0
JKCILTyaTaluu
000pyI0BaHUS U
MIPOrPaMMBbI
HUCIIBITAHHH.
[IK-5.1:

[IK-5: [Ipumensier u

I'oToB k OCBaMBaeT

COCTaBJICHUIO BBOJIIMOC

3asiBOK Ha INEKTPOIHEPreTUYE

obopynoBaHue u CKOe U

3aMmacHble YaCTU U | DNEKTPOTEXHUUYECK

MOJTOTOBKE
TEXHUUECKOM
JIOKYMEHTAalllH Ha
PEMOHT

o€ 00opyaoBaHUE.

CKHX
npeobOpasoBarene
i sHeprum; ooue
CBOMCTBaA
Pa30MKHYTBHIX U
3aMKHYTBIX T10
OCHOBHBIM
KOOpJAMHATAM
ANEKTPOMEXaHUYEC
CKHUX CHCTEM,;
COBPEMEHHBIC
CHCTEMBI
PETyIHpyeMOro
AJIEKTPOIIPUBO/IA;
0011IME METOBI
pacueta
MOIIIHOCTH
JIBUTATEIEH U
npeobpaszoBarene
#; 00IIHMe METOIBI
aHam3a
HEPTEeTHYCCKHX
nokas3aTesei
PETYIIHPYEMBIX
ANEKTPONPUBOIOB

YMmeTn:
PaccunteiBaTh
napameTpsbl,
BJIEKTPOMEXAHUYE
CKHUE B
MEXaHUUYECKIE
XapaKTEePUCTHUKH,
MepeXOaHbIE
MIPOLECCHI,
Harpy304Hble
JUarpaMmabl,
SHEPreTUYECKUe
ToKa3aTeliy,
MoKa3aTelIn
KadecTBa
peryinpoBaHus
KOOpAHHAT
3JIEKTPOINPUBOJIA;
O0OBSACHATH
XapakTep
IIPOLIECCOB U
3aBHCHUMOCTEH;
aHaJIM3UPOBATh
BIUSIHUE
U3MEHEHUI
MapaMeTpPOB,




paboty

pacuera

pacuera

HaCTPOEK
CHCTEMBI U
BHCIIITHUX
BO3JICUCTBUI Ha

ANEKTPONPUBOAA
Y MEXaHu3Ma.
Baaners:
Hasbikamu
dhopmynupoBaHus,
MMOCTaHOBKHU
3a/a4, U pacyeToB
YCTaHOBUBILIUXCS
U TIEPEXOTHBIX
npotieccos B JOII;

MOIITHOCTHU
3JIEKTPOJIBUTATEIIE
W 1S pa3JIMYHbIX
PEeXUMOB paboThI;

SHEPTETUYECKHUX
nokas3aTelei
pabotsr OII;
HaBBIKAMH
nposeaeHus JIP;
ucneiTanuit OI1.

1.3. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl
Wnnekc HaumenoBanue Cemectp WNHnexcsl 1 HAMMEHOBAHUS YIEOHBIX
JIACIIUTITUHBI W3YUYCHUS JTUCITUTIINH (MOJTYJIEH ), TPaKTUK
MOJYJIs1), IPAKTUKA Ha KOTOpbIE
(Mozys1s), 1p P JUTS1 KOTOPBIX
onupaercs N
. | comepxaHue TaHHOU
coAepKaHuE JaHHOU
JTUCIUTLTAHBL (MOJTYJIst)
JIACIIUTIITUHBI N
BBICTYIIAET OMOPOM
(Momyist)
b1.B.01 | Teopus 8 b1.0.17 b1.B.02
AIEKTPOIPUBO/IA. TeopeTnueckue DIIEKTPOIIPUBO/
OCHOBBI 00IIEeTPOMBIIIIICHHBIX
ANEKTPOTEXHUKHU. MEXaHU3MOB.
b1.0.19 b2.B.03(IT)
DNEKTPUUYECKHE [TpousBoacTBeHHAs
MAaIlIUHBI. AKCIUTyaTalldOHHAs
b1.0.22 MPaKTUKA
Texaudeckas b2.B.04(I1x)
MEXaHHKA. IIpousBoacTBEHHAsA
MPEITUTITIOMHAs

MIPaKTHKA.




1.4. SI3bIk npenoaBaHusi: PyCCKUi



2. O0beM JUCHUIIMHBI B 324€THBIX ¢INHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMHUYeCKUX
4acoB, BbIJIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4aroIuXcs ¢ npemnojaaBaresieM (1o BUaam
YueOHBIX 3aHAATHII) 1 HA CAMOCTOAITEJILHYIO PpadoTy 00y4aromuxcs

Brinucka u3 yqe6Horo IjiaHa:

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY

b1.B.01 Teopus snekTponpuBoaa

Kypc n3ydenus 4
CemecTp(bl) U3y4YEHHUS 8
dopma NpoMeKyTOUHON aTTecTalluu (3a4eT/3K3aMeH) 9K3aMEeH
KypcoBoil mpoekT, ceMecTp BbIIOJHEHHUS 8
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 216
Nel.  KourakTtHass  paGora  oOyuawmmxes ¢ | OObem ayuTOpHOH Bru.c
npenoaasareneM (KP), B yacax: paboThl, IIPUMEHEHNUEM
B Yacax JOT umu D0, B
yacax
O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 35 -
1.1. 3aHsATHS IEKIMOHHOTO TUIA (JIEKLIHUHU) 10 -
1.2. 3aHaTHS CEMMHAPCKOTO THIA, BCETO, B T.4.: -
- IPAKTUYECKHE 3aHATHUSL 8 -
- 1abopaToOpHBIC PAOOTHI 8 -
- IPAKTHKYMBI - -
1.3. KCP (KOHTpOIb CaMOCTOSITENBHOW pPabOTHI, 9 -

KOHCYJIbTAI1H)

Ne2. CamocrtositenbHas padora ody4yaromuxcsa (CPC) 172
(B yacax)
Ne3. KosmuyecTBO 4acoB Ha 3K3aMeH (IIpU HaJIU4YUU 9

HK3aMeHa B yUeOHOM IJIaHe)

'Vka3pIBaeTCs1, €CIIM B @aHHOTALMH 00Pa30BaTeIbHOM IPOrpaMMBI 110 o3uinu «CBEACHHUSI O TPUMEHEHUH
JVCTaHIMOHHBIX TEXHOIOTHH U 3IEKTPOHHOTO OOYyUCHHMSD) yKa3aH OTBET «J1ay.




3. Conep:xanne JMCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM ¢ YKa3aHHeM OTBeJCeHHOI0
HA HUX KOJIMYeCTBA aKa/leMUYeCKUX YaCOB M BUAOB YUeOHbIX 3aHATHH

3.1. PacnipenesieHue 4acoB Mo pa3jaeiaM U BUAAM Y4eOHbIX 3aHATHI

Paznen Bcer KonrakTHas pabora, B acax Yackl
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CucTembl peryaupoBaHus 62 3 2 2 3 16(I1P)
AJIEKTPOINPUBOJA. 18(JIP)
18(KII)
PerynupoBanue  koopauHat | 72 3 3 3 3 20(I1P)
3JIEKTPONPHUBOJIA. 20(JIP)
20(K11)
DHEpreTuKa U OCHOBBI 73 4 3 3 3 20(I1P)
BBIOOpA MOIITHOCTH 20(JIP)
AJIEKTPOINPUBOJA. 20(K1I)
Bcero yacoB 3a cemecTp 207 | 10 8 8 9 172

3.2. Cogepxxanue TeM NPOrpaMMbl U CIATIIAHBI

Tema 1. CucTemMbl peryJMpoBaHus 3JeKTPONPUBOIA.

OCHOBHBIE CHCTEMBI PETYIHPYEMOTO IEKTPOIIPUBOIa TOCTOSTHHOTO TOKA.

Cucrema reHepaTop-ABUraTenb: (YyHKIMOHANIbHAS  CXEMa, OJJIEKTPOMEXaHWYEeCKUEe U
MEXaHUYECKUE XapaKTePUCTUKHU, CTPYKTypHasi CXeMa Pa30MKHYTOMH CHCTEMBI

I' - JT, dbopcupoBanue mporecca Bo30yKIeHUs, SKOHOMUYHOCTb.

Cucrtema THPHCTOpHBIN MpeoOpa3oBarenb — ABUrarenb. CTaTHYecKHe XapaKTepPHCTUKH,
peBEpCHUBHBIE IIEKTPONIPUBOIA, KOI(DPHUIIMEHT MOILTHOCTH, BIUSIHHUE BHICIIUX TAPMOHHYECKUX U
MPOMBIIUIEHHBIX IIOMEX, CTPYKTYpHAs CXeMa DKOHOMUYHOCTb.

OCHOBHBIE CHCTEMBI PErYIHPYEMOr0 MEKTPONPUBOA TEPEMEHHOTO TOKA.

Cucrtema npeoOpa3oBareib YaCTOThl — aCHHXPOHHBIM JIBUTATENb: MPEOOpa30BaTEeIN YacCTOThl U
(yHKIMOHANIBHBIE ~ CXEMbI,  CTaTHMYECKHE  DJIEKTPOMEXaHHYeCKHue M  MEXaHH4YecKue
XAPaAKTCPUCTHUKU ACUHXPOHHOI'0 ABUTATCIIA IMPHU NHUTAHUKW OT HMCTOYHHMKA TOKAa W HCTOYHHKA
HaNpsDKEHUs, O0IIHMEe 3aKOHBI YaCTOTHOTO PETYJIMPOBAHUS, CTPYKTYypHas CXeMa, SKOHOMUYHOCTb.
O06o001ieHHas crucTeMa ynpasisieMblil mpeoOpa3oBaTeib — IBUTATENb.

KackanHplil 35eKTpONpUBOA: MPUHIUI PabOThI, CTATUYECKUE DIIEKTPOMEXAHUYECKHE U
MCXAaHUYCCKUEC XaPAKTCPUCTHUKHU, BCHTHJIBHBIM M MAIIMHHO-BECHTHUIBbHBIN KaCKaabl, CTPYKTYpHad
cXeMa, YKOHOMUYHOCTh, KACKaTHbIE CXEMbI C UMITYJIbCHBIM PEryJIUPOBAHUEM.



ACHHXpOHHBI  DJIEKTPONPUBOJA  JBOMHOrO nuTaHus. PeryinupoBaHue CKOpPOCTH
CUHXPOHHBIX JBUTaTEIeH. BEeHTUIbHBIN TBUTATEIb.

ACHHXPOHHBI! JIEKTPONPUBOJL C TAPUCTOPHBIMH PETYJIATOPAMU HAIIPSKEHUS.

O0630p METOOB MOJTY4YEHHUsS] TpeOyeMOro OBICTPOAEWUCTBUSA U KauyecTBa PEryJUpOBaHUS
NIEPEMEHHBIX AJIEKTPONPUBOAA MpU 3aJaHHOW TOYHOCTH perynupoBanus. [lonsTue o
CTaH/IapPTHBIX HACTPOHKAX KOHTYPOB PETYJIUPOBAHMUS.

Tema 2. PeryjimpoBaHue KOOPAUHAT 3JIeKTPONPUBOIA

Oo6uue cenenus. [TokazaTenu peryinupoBaHusi KOOPJUHAT: TEPMHUHBI U ONIPEIEICHUSI.

PerynupoBanue Toka M MOMEHTa 3jekTponpuBoioB. OOmme cBenenus. PeocratHoe,
UMITYJIbCHOE M DPEJIEHHOE PEeryaupoBaHUE MOMEHTA. PerynnpoBaHne MOMEHTa aCMHXPOHHOI'O
JBUTATENsl U3MEHEHHEM HampsbkeHus. PeryinmpoBaHne MOMEHTa B CHCTEMax HMCTOYHUK TOKA —
JIBUTaTellb IMOCTOSIHHOTO TOKa. ABTOMAaTHYECKOE pEryJupoBaHHE MOMEHTa B OO0OOILICHHOM
CHCTEME yIPABISIEMBIN MMPE0Opa30BaTelb — ABUTATENb. AHAIN3 MEXaHUUECKUX XapaKTEPUCTHK U
JUHAMMYECKHE CBOMCTBA  DJIEKTPONPUBOJA TpPU  CTAaHJAPTHOM  HACTpOlke  KOHTypa
perynupoBaHus Toka. YacTOTHOE peryiMpoBaHHEe MOMEHTa aCHHXPOHHOTO AJIEKTPONPUBOAA.

PerynupoBaHue CKOpOCTH 3J1EKTPOIPUBOIOB.

PerynupoBanue CKOpOCTH 3JIEKTPONPUBOAOB IOCTOSHHOTO TOKAa: PEOCTaTHOE H
LIYHTUPOBAHUEM SKOpS, M3MEHEHMEM IOTOKAa W WM3MEHEHUEM HanpsbkeHus. PerymupoBanue
CKOPOCTH 3JIEKTPOIIPUBOJIOB IEPEMEHHOIO TOKAa: PEOCTAaTHOE, M3MEHEHUEM HaNpsDKEHUs U
U3MEHEHUEM 4HCJa @ap IIOJIOCOB, YacTOTHBIM METOAOB M JpPYrMMH. ABTOMAaTHYECKOE
peryiMpoBaHHe CKOPOCTM B OOOOLICHHOW CHCTEME YIpaBisieMblii IpeoOpa3oBareinb —
nBurarensb. CBONWCTBA 3JIEKTPONIPUBO/IA NPU CTaHIAPTHBIX HACTPOHWKAX KOHTYpPA PEryJupOBaHUs
CKOPOCTH. ABTOMAaTUYECKOE pETyJIMPOBAHUE CKOPOCTH AaCHHXPOHHOIO JJIEKTPONPHUBOAA B
cucreMe mpeoOpa3oBaTesib YacTOThl — JBUTaredb. [IpUHLMI OPUEHTHPOBAHUS IO IMOJIIO
ACMHXPOHHOT'O JIBUTaTeJsl IPU YaCTOTHOM YIIPaBJICHUU.

PerynupoBanue mnonoxkeHuss. ToOYHBIA OCTAHOB 3JEKTPONPHUBOAA. ABTOMATUYECKOE
peryIMpoBaHHe MOJOKEHHS 110 OTKJIOHEHHUIO.

B3aumMocBsI3aHHBIN AIEKTPOIPUBO/.

MHoroiBUraTeIbHbII 31EKTPONPUBO/: pacHpeeeHne Harpy3Ku MeKIy ABUTATEIsIMU B
CTaTUYECKUX PEXKUMaX, 0COOEHHOCTH JUHAMUKU. CUCTEMBI JJIEKTPHUUYECKOTO Baa.

Tema 3. JHepreTnka u 0OCHOBBI BbIOOPA MOIITHOCTH 3JICKTPONIPHBO/A.

DHepreTuka 3J1eKTponpuBoioB. [loTepu 3Hepruy B yCTAaHOBUBILUXCS PEKUMax paOOThI.
Cpenne nuknoBoi K.1.a. KoaduipmeHtT MoHOCTH acCHHXpOHHOTO Auratens. [lotepu sHeprun
IIpU ITyCKe, peBEepCce U TOPMOKEHUH AIEKTponpuBoaa. CriocoObl CHUKEHUSI TOTEPb.

Beibop MomuocTH anektponpuBoaa. OOmue mnonoxeHus. Harpy3ouHele  auarpaMMel
ANEKTPONPUBOJOB U METOMAbI MX MNocTpoeHus. HomuHanbHble pexuMbl paOOTHI ABUTATENEH.
[TaciopTHBIE AaHHBIE KaK OCHOBA BBIOOPA ABUraTeEsl.

MeToapl SKBUBAJICHTHUPOBAHMS II0 HATrPEBY PAa3IMYHBIX PEXKUMOB PAOOTHI SJIEKTPOIPHBOIA.
Meton cpenHux mnoTtepb. MeToAbl SKBHUBAJNEHTHBIX BEJINYMH? YUYET HM3MEHEHMs YCIOBHM
oxJaxJaeHus. Pacuer MOIIHOCTM M BBIOOp JBUraTeiaeil IO HarpeBy U Meperpy304HOn
CIIOCOOHOCTH TMPHM PA3IMYHBIX peXUMax paboTel.  BbIOOp MOIIHOCTH pPE3UCTOPOB U
npeodpazoBaTeNei.

3.3. (I)OprI H METOAbI MPOBCACHUS 33HHTI/I]7], NMPpUMCEHAECMbIC y‘leﬁHbIe TEXHOJIOI'UM:



Jnis u3ydyeHus JUCLUIUIMHBI MPEIyCMOTPEHbI clenyromue (GopMbl OpraHu3aluyd y4yeOHOTro
mporecca:  JEKIUM, IPAKTHUYECKHE  3aHITHsA, CaMOCTOsATENbHas  paboTa  CTYACHTOB,
VH/JMBUlyaJIbHbIE U IPYIIIOBBIE KOHCYJIBTALIUH.

B mponecce mnpenogaBaHus JUCHUIUIMHBL CIIEHHAAJIBHBIE HWHTEPAKTHUBHBIE TEXHOJIOTMM HE
IIPEAYCMOTPEHBI.

4. IlepevyeHb yueOHO-MeTOANYECKOI0 00ecreYeHus 1JIs CAMOCTOSTeIbHOM PadoThI
00yYarIIMXCsl MO TUCHHIIMHE

Conepxanne CPC
Ne | HaumenoBanue paszena (TeMbl) Bun CPC Tpyno- DOopMBI U METOBI
JUCUHUTIIINHBI €MKOCTb KOHTPOJIA
(B yacax)
1 CucreMbl peryJMpoBaHus Brimonnenue [1P 52 AHanu3 TeOpEeTUIECKOTO
JIEKTPOIPUBOJA. Bemonnenue JIP Marepuaa,
Bemmonnenue KII Beimonnenue KI1
Brimonuenue I1/P
Breimonuenue JI/P
(Baeayn.CPC)
2 | PerynupoBanue KOOpAauHAT Brimonnenue I[1P 60 AHanu3 TeOpEeTUYECKOTO
AIEKTPOINPUBO/IA. Brimonnenue JIP Marepuaa,
Beimonnenue KII Bremonuenue I1/P
Brimonuenue JI/P
(BHeayn.CPC)
3 | DHepreTHKa U OCHOBBI BEIOOPA Brimonnenue [1P 60 AHanM3 TEOPETUIECKOTO
MOIIIHOCTH 3JI€KTPONPUBOJA Beinonnenue JIP Marepuana,
Brmonnenue KII Brimonuenue I1/P
Brimmonuenue JI/P
(BHeayn.CPC)
Bcero uacos 172

KypcoBoe npoekTupoBanune

KypcoBolf mpoekT mnpegHasHaueH [UId CTYIEHTOB, OOYyYaloOIIMXCs M0 CHEIHaIbHOCTH
«ONEKTPONPUBOJ U ABTOMATHKa TEXHOJOTNYECKUX ITPOLIECCOB U KOMIIJIEKCOBY.

[{enstMu KypcOBOIO ITPOEKTA SBIISIOTCSA:
- cHUCTeMaTH3aIus U 3aKperieHne 3HaHul Mo Kypey « Teopus aeKTponpuBoOaay;
- O3HAKOMJIEHHE C CEpUHHO BBIyCKaeMbIM 00OpyJOBaHHEM  (3JIEKTPOJIBUTATENSIMU,
anmapaTtypoil yrnpaBleHus U T.11.);
- OCBOCHHE METO/IOB PACUETOB AJIEKTPONPHUBOIA;
- 000CHOBaHHBIN BBIOOpP CHMIIOBOTO OOOpYAOBaHUS U ammapaTypbl yIpaBICHHS 3JIEKTPOMPHUBOIA
paboueil MalHbL;
- OIEHKAa CTAaTUYECKUX, JAUHAMHUYECKUX M DHEPreTHYeCKHX TIoKa3aTeleld BBIOPaHHOTO
ANEKTPONPUBOAA.

B Meroamueckux yKa3aHHMSX pacCMaTPUBAIOTCA BOIPOCHI BbIOOpa JBHUraTeleld Mo
MOIIHOCTH, NPHUMEHEHHUE CHCTEMbl YIPABICHUS OJIIEKTPONPHUBOAA, pPACUET U MOCTPOCHHUE
HArpy304YHBIX JUarpaMM U TaxOrpaMMbl, CTaTHYECKHMX M JWHAMUYECKHUX XapaKTePUCTHUK,
KPUBBIX TEPEXOJHBIX IMPOIECCOB, MPOBEpKa IBUTATENsl MO HArpeBy, MPOU3BOIUTEIBHOCTH U
Neperpy304HOi CIIOCOOHOCTH.




Copep:xaHue KypcoBOIo NpoeKTa

KypcoBoii mpoekT BKIt0YaeT B ce0s1 CIeAYIOIINE pa3Ieiibl:

1. Bsenenue.

2. Ornucanue paboyeil MalIMHBI M €€ TEXHOJIOTMYECKOTo Mpollecca; UCXOIHbIE JaHHBIE

JUIS IPOEKTHUPOBAHUS SJIEKTPOIPUBO/JIA.

3. O6ocHOBaHUE BHIOOpPA THIIA HIIEKTPOIPUBOJIA.

Pacyuer MOMEHTOB CTaTHYECKHUX CONPOTUBICHUH M NpEIBapUTENbHBIA pacyer
MOIITHOCTH 3JIEKTPOABUTaTENs.
5. Bb1Oop anexTpoaBHUraTess; onpeaeacHre NepeaaTouHoro Yuceiaa u BbIOOp peayKTopa.
6. Pacuer npuBeEHHBIX CTATUYECKUX MOMEHTOB, MOMEHTOB MHEPIIHH.
7. IlpenBaputenbHas MpPOBEpPKa JABUraTessl MO MEPETrPy30UHON CHOCOOHOCTH, HAarpeBy U
POU3BOIUTEILHOCTH.

8. PacueT craTMUECKUX XapaKTePUCTUK IEKTPOIIPUBOA.

9. Pacuer mepexoJHBIX MPOLECCOB U  IIOCTPOCHHWE  HArpy304YHBIX  JHarpaMmm
AIIEKTPONPUBOJIA.

10. ITpoBepka ABUraTesns Mo yCIOBUSM HarpeBa C y4eTOM IEePEXOIHBIX MPOLIECCOB

11. Pacder u BBIOOp IYyCKOBBIX PE3UCTOPOB MPUBOJIHOTO JIBUTATEIS.

12. Pacyer sHepreTHuecKux Mmoka3aTesei aIeKTporpuBoAa.

13. IlpunnunuanbHas cxeMma 3JeKTpornpuBoja. BeiOop ammaparoB. Onucanue paboTbl

CHCTEMBI yIIPaBIIEHUS 3JIEKTPOIIPUBOIOM.

14. 3axmouenne. OCHOBHbBIE pe3yJIbTaThl IPOEKTA U BBHIBOJBI IO paboTe.

[TpoeKT COCTOMT U3 MOSICHUTEIBHOM 3aIIMCKU M IpaMuecKoil YacTu.

B mosicHUTeNbHOW 3amMCKe MJODKHBI OBITh TIPENCTABICHBI HWCXOTHBIC JAHHBIC ISt
NPOCKTUPOBAHUS, BKJIIOYAas KUHEMAaTHUECKYI0 CXEMy MeXaHHM3Ma, JaHbl OOOCHOBAHHS BCEX
NPUHATBIX PEIICHHWH, yKa3aHbl METOABI PacdeTOB, NPHUBEICHBI BCE pacueTHbIe (HOPMYIBI H
pe3ynbTaThl pacyeToB. Pe3ynbTaThl OJHOTHITHBIX PAacyeTOB MPEICTABIAIOTCS B TaOIUYHON
dhopwme.

Hcxonnble AaHHBIE JJIS1 IPOEKTHPOBAHUSA

OOBEKTOM Ui TMPOCKTUPOBAHMS JIIEKTPONPHBOJA SIBISAETCS MEXaHU3M HAaKJIOHHOTO
NOABEMHUKAa C TIOBTOPHO-KPaTKOBPEMEHHBIM pEXHMOM paboTel. Harpyska wmexaHu3ma
U3MEHSICTCS B TEUYEHHE IMKJIA, BKIIOYAeT B ce0sl pa3roH 10 pabodell CKOPOCTH, BBHITOJHEHUE
paboTHI HA 3TOM CKOPOCTH, TOPMOKEHHUE, M BO3BpAIICHNE B MCXOJHOE TOJIOKeHHe. B mporecce
paboTBl MeXaHW3Ma BO3HHMKAET HEOOXOAMMOCTh PpEryJIUpPOBAaHUS CKOPOCTH W MOMEHTa,
OTpaHMYCHUS MPEIEIbHBIX 3HAYCHNH MOMEHTA, OTPAaHUYEHUs YCKOPEHHsI pabovero oprasa.

W cXoqHBIMY TaHHBIMHU IS TPOSKTUPOBAHMUS 3JIEKTPONPUBO/IA SBISIOTCS:

- KuHeMaTtndeckass cxema (puc.3.1) paGoyero opraHa ¢ yKka3aHHEM BpALIAIOUIUXCS H
HOCTYNATENIFHO JIBIKYIIUXCS JAWHAMUYECKUX MAacC, M YCHWIMH (MOMEHTOB) CONPOTHBIICHUS
JIBIDKCHHUIO;

- CKOPOCTH JABWXEHUS paboyero opraHa npy pa3InyHON Harpys3Ke;

- JIOImyCKaeMble 3HAYeHHsS YCKOpEHHs pa0do4ero opraHa IO YCJIOBHAM MEXaHWYECKOU
IPOYHOCTHU WJIH yCJIOBHUSM TEXHOJIOTHYECKOTO IPOIecca;

- BpeMs paOOoThI JUIsl BHIIIOJIHEHHS TEXHOJIOTHUECKON OTIepanny.



Puc. 3.1. Kunemamuueckasa cxema Mexanusma HAKIOHHO20 NOObEMHUKA

MexaHn3M HaKJIOHHOTO MOJbEMHHKA (KHHEMAaTHYecKas cXxeMa rokasasa Ha puc.3.1) cocTour
U3 TEJIEXKKHU |, mepeMeIaromencs no peibcoOBOMY IIyTH, YJIOKEHHOMY O] YIJIOM K TOPU30HTY,
1oJ1 yriioM ¢. Tenexka COBepIIaeT IBIKCHNE U3 HIKHETO TIOJI0KEHHS, TOUKa A B BEpXHEe
nojioxeHue B Touky C Ha paccTosiHHE /.

IMTPMJIOXEHME 1

Tabnuma 1
Macco-rabapuTHbie 1 CKOPOCTHBIE ITOKA3aTEIN TPAHCIIOPTHOTO CPEICTBA

No BapuanTa 1 2 3 4 5 6 7 8 9 10 11 12 13 14
HanmenoBanmn

e
Macca 900 400 300 700 500 600 900 100 600 300 700 800 | 400 700
TEHCKKU My, 0
KT
Macca rpysa | 5000 | 1500 | 1800 | 3400 [ 190 | 310 [480 [535 [240 [200 [350 [405 | 1600 | 320
my, Kr o [0 fo fo fo |o o o 0
Macca 1900 | 800 1000 | 1300 | 100 120 180 185 120 | 710 118 160 | 850 140
MIPOTUBOBECA 0 0 0 0 0 0 0 0
M, KT
PaOouag 0,2 0,24 | 0,25 | 0,3 0,2 0,25 | 0,22 | 0,3 0,3 0,4 0,34 | 0,34 | 0,25 0,4
CKOPOCTH
TENEKKU  Vpus
M/c
HO_]]3yan 0,01 | 0,015|0,02 | 0,01 |0,01 [0,02 |0,01 |0,02 |0,02 0,03 (0,02 0,02 |0,01 0,03
CKOPOCTH
TEHACKKN Vo
M/c
I[OHyCTI/IMOG 0,05 | 0,05 |09 0,8 0,05 | 0,07 | 0,55 | 0,6 0,75 | 1,0 0,76 | 0,68 | 0,05 | 0,8
yCKOpeHHue 5
TEACKKN  Ayop
M/c?




MowmenT 9 7 6 8 7 8 9 10 9 6 8 9 7 8
HHEPIUH
Oapabana Jj,
KI* M2

I[HaMeTp 0,22 | 0,33 04 0,24 (0,32 | 0,34 | 0,22 | 0,36 | 0,3 0,4 0,28 | 0,34 | 0,33 0,24
Oapabana D,
M

Vron maxioma |25 130 |20 [30 |28 [35 [33 [30 [30 [32 |28 [34 33 37
IyTH 0, 2pao.

Tabmnuua 2
ITokasarenu pabOThI TPAHCIIOPTHOTO CPEICTBA U TPAHCIIOPTHOTO My TH

Ne BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12 13 14
HanmenoBanue

Bpewst 3arpy3ku ¢, ¢ 15 8 10 9 8 10 | 12| 13 7 9 10 11 8 10

Bpewms pasrpysku t,, ¢ | 7 | 4 8 5 6 8 1 9 | 10 5 7 8 9 7 8

JUthHa myTH 1011|816 | 1510915182/ 147]15][10]T716

TIBUKCHHSI MEKITY
ToukaMu A u C [ m

Jumna mytupasrona | 9 | 10 [ 7 [ 15 [ 14 [ 9 [ 8 [135] 17 [185[ 125|135 9 [ 145
U IBWKCHUS
IPYKEHOU TEJIEKKH C
Vpa6 V, m

I[HI/IHa MyTH pa3roHa 95110575 | 155|142 (9,2 | 82 14 17,2 19 13 14 | 9,2 15
1 IBUXCHUA
MOPOKHEMN TEJIEHKKH C
Voas 1M

TTPMJIOKEHUE 2
Tabmauua 1

TexHUYECKUE JaHHBIC IBUTATENIM TIOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30OYkeHus cepuu 1,
3amunieHnsle ¢ camoBeHTHIsANKEH (ITB%=100%)

TI/IH PHs Nyoms UHs IHa 2p 2a R}l+RZlII’ N RBJ Wg IBJ—I, (Dm MNus J;u

kBt | 06/Muu | B A Om Om A MB6 | % KI*M?
TI-11 | 0,3 1500 | 220 | 2,06 22,6 670 | 40000 | 0,25 66,0 | 0,012
I1-12 | 0,45 1500 220 | 2,88 11,75 785 | 40000 | 0,25 71,0 | 0,015
11-21 | 0,7 1500 | 220 | 44 6,59 2376 | 600 | 4800 | 0,28 | 3,1 | 72,0 | 0,040
11-22 | 1,0 1500 | 220 | 59 4,17 712 | 4800 | 0,3 77,0 | 0,042

I1-31 | 0,45 750 220 | 29 9,48 2844 | 605 | 5000 | 0,29 | 5,2 | 75,0 | 0,09

I1-31 | 0,7 1000 | 220 | 4,25 5,45 2160 | 470 | 4600 | 0,38 | 5,3 | 78,9 | 0,09

=31 | 1,5 | 1500 [ 220 | 8.6 2,455 | 1512 | 470 | 4600 | 045 | 5,1 | 80,6 | 0,088

I1-32 | 0,7 750 220 | 4.2 4,98 1908 | 564 | 4600 | 0,31 | 8,1 | 81,0 | 0,116

=32 | 1,0 | 1000 | 220 5,7 3,17 | 1440 | 358 | 3600 | 049 | 4,3 [ 83,6 | 0,116

I1-32 | 2,2 1500 | 220 12 1,205 936 | 358 | 3600 | 0,49 | 8,6 | 86,9 | 0,116

11-41 1 750 220 | 6,8 5,35 1890 | 280 | 2100 | 0,6 | 3,6 | 66,9 | 0,15

11-41 1,5 1000 | 220 | 9,3 2,9 1458 | 280 | 2100 | 0,6 | 3,8 | 755 | 0,15

11-41 3,2 1500 | 220 | 18,4 1,032 972 | 198 | 1750 | 0,84 | 4,0 | 914 | 0,15

RN N N N I S e e e N N E N RS IR AR
NI NN NN

11-42 1,5 750 220 | 9,75 2,92 1404 | 242 | 1800 | 0,69 | 5,1 | 74,1 | 0,18




11-42 | 2,2 1000 | 220 | 13,3 1,75 1080 | 243 | 1800 | 0,69 | 5,2 | 78,8 | 0,18

I1-42 | 45 1500 | 220 | 25,4 0,78 756 | 228 | 1350 | 0,73 | 5,1 | 82,0 | 0,18

I1-51 2,2 750 220 | 13,6 1,91 1364 | 168 | 1600 | 0,99 | 5,4 | 73,5 | 0,35

I1-51 3,2 1000 | 220 | 18,3 1,051 1051 | 168 | 1600 | 0,99 | 5,5 | 79,5 | 0,35

I1-51 6,0 1500 | 220 | 33,2 0,472 682 | 132 | 1500 | 1,27 | 5,8 | 82,2 | 0,35

I1-52 | 3.2 750 220 | 19,0 1,073 992 | 184 | 1650 | 091 | 7,7 | 81,5 | 0,40

I1-52 | 4,5 1000 | 220 | 25,2 0,632 744 | 184 | 1650 | 091 | 7,9 | 81,2 | 0,40

I1-52 | 8.0 1500 | 220 | 43,5 0,269 496 | 150 | 1500 | 1,11 | 8,2 | 83,6 | 0,40

I1-61 4,5 750 220 | 26,0 0,760 992 | 216 | 2200 | 0,77 | 7,7 | 78,7 | 0,56

11-61 6,0 1000 | 220 | 32,6 0,494 744 | 158 | 1950 | 1,05 | 7,9 | 83,7 | 0,56

I1-61 | 11,0 | 1500 | 220 | 59,5 0,187 496 | 133 | 1800 | 1,25 | 82 | 84,0 | 0,56

11-62 | 6,0 750 220 | 33,5 0,531 744 | 154 | 1800 | 1,08 | 10,5 | 81,4 | 0,65

11-62 | 8.0 1000 | 220 | 43,0 0,328 558 | 136 | 1700 | 1,23 | 10,7 | 84,6 | 0,65

11-62 | 14,0 1500 | 220 | 73,5 0,128 370 116 | 1600 | 1,44 | 11,1 | 86,6 | 0,65

I1-71 7,0 750 220 | 42,0 0,546 810 | 106 | 1500 | 1,49 | 9,2 | 75,8 | 1,40

I1-71 | 10,0 | 1000 | 220 | 63,0 0300 | 594 | 85 | 1400 | 1,85 | 9,7 | 82,8 | 1,40

I1-71 | 19,0 | 1500 | 220 | 103,0 0,124 396 | 76,8 | 1250 | 2,04 | 10,1 | 83,8 | 1,40

I1-72 | 10,0 750 220 | 58,0 0,357 594 | 92,5 | 1300 | 1,69 | 12,7 | 78,4 1,6

I1-72 | 12,3 1000 | 220 | 78,0 0,237 540 | 108 | 1450 | 1,46 | 10,7 | 72,8 1,6

I1-72 | 25,0 | 1500 | 220 | 132,0 0,083 324 67 1100 | 2,34 | 12,5 | 86,1 1,6

I1-81 | 32,0 | 1500 | 220 | 166,0 0,074 | 420 [ 955 | 1350 | 1,64 | 14,5 | 86,7 | 1.8

T1-82 | 42,0 | 1500 | 220 | 218,0 0,0462 | 440 | 40,4 | 1600 | 3,89 | 16,4 | 86,8 1,8

IR RN RN RN RN RN RN RN RN R RN RN R R
NI NNNNNN NN NN] N

I1-91 | 55,0 | 1500 | 220 | 287,0 0,026 465 | 358 | 870 | 4,38 | 18,2 | 86,9 1,8

P, - HOMUHaNBHAs MOIIIHOCTH Ha Baly; N — 4KCJI0 aKTUBHBIX TPOBOTHUKOB SIKOPSI;
N0y — HOMHUHAJIBHAS YacTOTa BpAIllCHUS; R, — compoTtuBiecHuE OOMOTKH
BO30YKICHHUS;

U, — HOMHHaJIBbHOE HANPSHKEHUE | W; — YHCIIO BUTKOB OOMOTKHU BO30YKICHHUS,;
I; — HOMUHANBHBINA TOK SIKOPS; I; s — HOMHHAJIBHBIN TOK BO30Y KICHHUS;

2a — 4UCIIO MapajuiesIbHBIX BETBEU SKOPS; @&, — HOMUHAIIbHBI MarHUTHBIM IIOTOK Ha
TIOJIIOC; 2p — YUCIIO TOJIOCOB; Ny — HOMUHAJIBHBIN KIIJT;

R,;+R,; — conpoTuBieHre 0OMOTKH SKOPS U JIOTIOTHUTEIBHBIX TTONIOCOB;  J; — MOMEHT HHEPIUH
SIKOpSI.

Tabmuna 2
TexHudeckue AaHHBIC JBUTATENCH nepeMeHHoro Toka cepur MTH ¢ dazasim potopom, U=
380/230 B, nyey= 1500 06/Mun; [1B%=100%

Tun Py, ny, L, M, M,, 1, S Sps R, Om MNws
JBUTATENS kBt | 06/MuH A Hwm H-wm KI*M? % % %
MTH 111-6 | 2 940 8,5 83 203 | 0,0488 6 70 0,717 63
MTH 112-6 3 945 10 118 30,3 0,0675 5 60 0,586 65
MTH 211-6 | 4,2 955 10,7 196 42 0,115 4,5 40 0,548 69
MTH 311-6 7 965 25,5 314 69,3 0,225 3 30 0,111 73
MTH 312-6 9 965 26,5 471 89,1 0313 2 30 0,0954 78
MTH411-6 | 14 975 38 638 | 137,1 0,5 35 24 0,122 | 805
MTH 311-8 | 4,5 715 12 265 60,1 0,275 5 40 0,589 69,5
MTH 312-8 | 6 725 23 421 79 0313 | 35 30 0,163 72
MTH 411-6 | 10 720 31 568 132,6 0,538 5 28 0,189 77,5

P,, - HOMUHa/IbHAs MOIIIHOCTH Ha Baly; M,,, — HOMHHAJIbHBIII MOMEHT;



Nyon — HOMHUHAJIbHAS 4aCTOTA BPAILLICHU A,
I; — HOMUHaATBHBINA TOK POTOPA;
CKOJIbXKECHUE;

J; — MOMEHT uHEepIUHU poTOopa;
CKOJIb)KEHUE

R, — conporusnenue dasul poTopa;

M, — KpUTHYECKUI MOMEHT;
Sip — KpUTHYECKOE

Ny — HOMUHAJIBHBIN KIIJI.

S, — HOMHHAJIbHOE

[Ipumeuanue: ans BeIOOpa ABUTaTenel peKOMEHIyeTCsl NCIOJIb30BATh AJIEKTPOTEXHUUECKHE

CIIPaBOYHHUKHU U MIHTEpHET-pECypCHI.
TaoOnuma 3

HpI/IMepHLIC 3HaA4YCHUA KOB(l)(I)I/II_II/ICHTOB ﬁ) JIJIsL ABUTaTeIe Pa3JIMIHOTO UCIIOJIHCHUA

CaMOBEHTWJIMPYEMBIN OTKPBITHIA M 3aTAIICHHBIN 0,25+ 0,35
O06ayBaeMblIii ¢ peOPHUCTON TOBEPXHOCTHIO 0,30 + 0,55
3aKpbIThI CAMOBEHTUIIUPYEMBIi 0,45+ 0,55
3aKpBITHIN 0€3 MPUHYIUTEITHHOTO OXJTAKICHHS 0,95+ 0,98
3aKphITHIN C HE3aBUCUMOMN BEHTHJISIIUCH 1,00

Tabmnura 4

Tunel 1 napameTpsl peayKTopoB (pexxum padots! [IB%= 100%)

Hcnomnenune 1 2 3 4 6 7 8 9
e gar. 48,57 | 40,17 31,5 23,94 | 20,49 15,75 12,64 10,35 8,23
Nyons Tumnopasmep Mo1uHoCTb, iepenaBaeMas peaykropom. P, kBt
00/MuH
1500 PM-500 6,4 7.8 10,8 14,6 16,6 23,0 26,0 32,0 -
1000 43 52 72 9,7 11,0 15,4 19,2 23,5 | 26,8
750 3,9 3.8 54 73 83 11,5 14,4 17,6 | 22,1
1500 PM-650 15,2 18,4 25,5 34,5 39,5 50.0 - - -
1000 10,1 | 12,3 17,0 23,0 26,5 37,0 46,0 50,5 | 64,0
950 7,7 9,2 12,8 17,4 19,5 27,5 33,0 42,0 48,0
[Mpumeuanue: Jyis BbIOOpPA PEIYKTOPOB  PEKOMEHAYETCS  HCIIOJB30BaTh  3JICKTPOTCXHUYECKUC
CIIpaBOYHUKH U IHTEpHET-pECypCHI.
[TPUJIOXXEHMUE 3
Tab6muma 1
DJIIEKTPUYECKHE JIaHHbIE SIUTUKOB CONPOTUBIICHUN C YYTYHHBIMH 3JIEMEHTAMHU
Ne | Jmurens | CompotuB | CompotuB | Ilocrost | Kon-Bo | CranmapTHBI Kpanossie Mac
No | HBbIf TOK JIeHUE JIeHUE HHas 3JeMEH € SIHUKU SIIAKH ca
sy | (HarpeB SIILIAKA 3JeMEHTa | BpPEMEH TOB Tun | ®opm | Tun | Karanox | Amu
ka | 270°C), | (xomommoe | (XOJOZHOE u SITITH a sy | HblA Ne Ka
A ), Om ), Om Harpesa Ka | 2JieMe | Ka | 3JEMEHT
T, c HTa a
28 91 0,56 0,028 432 20 9002 24,2
40 76 0,80 0,040 547 20 9003 28,5
55 64 1,10 0,055 408 20 JAC- | HC- H 9004 23,5
80 54 1.60 0,080 550 20 100 | 400 9005 28,6
110 46 2,20 0,110 428 20 9019 24
38 55 1,52 0,038 600 40 - 32.1




54 46 2.16 0,054 600 40 - 25,7
75 39 3 0,075 532 40 9553 27,9
105 33 4.2 0,105 400 40 AC- | HC- H 9554 23,5
140 29 5.6 0,140 530 40 101 401 9555 27,5
200 24 8 0,200 386 40 - 23,1
280 20 11,2 0,280 435 40 ] 24.5
[Ipumeuanue: st BbIOOpa  SIIIMKOB  CONPOTUBJICHHA PEKOMEHAYETCS  HCIOJIb30BaTh

3JIEKTPOTEXHUYECKHE CIIPABOYHUKH U VIHTEpHET-pecypChl.

3a BBINIOJHEHUE KYpPCOBOTO TPOCKTa CTYACHT B TEUEHHE CEMECTpa MOKeT Halparth
MakcuMaiabHO 70 O6aysioB. 3a 3alMTy MPOEKTa MAaKCUMAIbHO CTy/IeHT HabupaeT 30 OaymioB, mpu
9TOM, €CIIH 3allIMUTa MPOEKTa OCYLIECTBIIACH MOATAIMHO CO COONIOJIECHHEM BCceX TpeOOBaHMIA B
MEPUOJT KOHTPOJIBHBIX TOYEK, TO JAHHBIE OaJTBl MOTYT OBITh HAOPAHBI B TEUEHHE CEMECTpA.

XapaKTepI/ICTI/IKa OTBCTA I10 3allIUTC KYpPCOBOT'O ITPOCKTA

KonuuectBo
HaOpaHHBIX 0AJIIIOB

KypcoBoii mpoeKT BHITIOIHEH B TIOJTHOM 00BeMe

IIpu 3ammre: JlaH NOJIHBINA, pa3BEPHYTBHIM OTBET Ha IIOCTABJICHHBIN BOIPOC,
IIOKa3aHa COBOKYIIHOCTb OCO3HAaHHBIX 3HAaHUM 10 TPOEKTY, JOKA3aTEIbHO
PACKpBITBI OCHOBHBIE IIOJIOKEHHs BOIIPOCOB; B OTBETE IPOCIIECKUBACTCS YETKASI
CTPYKTypa, JIOTMYECKas IOCIENOBAaTEIBHOCTb, OTPAXKAKOWAs  CYIIHOCTb
pacKpbIBa€MbIX  IMOHSATUH, TEOpUH, SABICHMW. 3HAHUE 1O MPEAMETY
JEMOHCTPUpPYETC Ha (OHE IOHMMAHUS €ro B CUCTEME J[aHHOM HayKu U
MEXIUCHUIUIMHAPHBIX CBsizeld. OTBET H3JI0KEH JMTEPaTYypHBIM S3BIKOM C
UCIOJIb30BAaHUEM TEPMHHOJIOTUU. MoOryT OBbITh JONYyINEHbl HEJOYETHl B
OIIPEJIETICHUY TIOHATUH, UCIIPABIICHHBIE CTYIEHTOM CaMOCTOSTENIBHO B IIPOLIECCE
OTBETA.

61-100
«OTJIMYHO»

B KkypcoBOM mpoeKkTe IpOCIEKUBAIOTCA HEKOTOPBIE HETOYHOCTH, KOTOpPBIE
CTYAEHT CIIOCOOEH UCIPABUTh MPH 3alUTE

IIpu 3ammre: JlaH NOJIHBINA, Pa3BEPHYTBHIM OTBET Ha IIOCTaBJICHHBIN BOIPOC,
IIOKa3aHO YMEHHUE BBIJCINTH CYIIECTBEHHBIE M HECYLICCTBCHHBIC INPU3HAKH,
IPUYMHHO-CJIEICTBEHHbIE CBsi3U. OTBET YETKO CTPYKTYpPHpPOBaH, JIOTUYEH,
U3J10KEH TEXHUYECKHUM SI3bIKOM C UCIOJIb30BAHUEM TEPMHUHOJIOTUU. MOTyT OBITh
JOMYIIEHb! 2-3 HETOYHOCTH WM HE3HAYUTEIbHbIE OIIMOKH, HCIpaBIIEHHBIC
CTYJEHTOM C TIOMOILBIO PENOIaBaTENs.

46-60
«XOPOLIIOY

B KypcoBOM MpOeKTEe MOMYyIIEHO 3HAYUTEIHHOE KOIUYECTBO OmHUOoK. Ilpm
3amure: Ilocie 3amMedyanuii cTy1eHT OOJIBILYIO YAaCTh MOKET UCIPABUTh.

JlaH HEenoCTaTO4YHO IOJIHBIA M HEJOCTATOYHO PAa3BEpPHYTHIM OTBET. Jloruka u
IIOCJIEI0BATENbHOCTh U3JIOKEHUS HMMEIOT HapyuleHus. JlomylueHbl OmuOKu B
pPacKpbITUM TOHATUH, ynoTpeOieHnu TepMUHOB. CTyleHT He CIocoOeH
CaMOCTOSITEJIBHO BBIJCIINTh CYLIECTBCHHBIE M HECYIECTBEHHBIC IPHU3HAKU U
IIPUYMHHO-CJICICTBEHHBIE CBS3U. B OTBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE
pacKpbITh 3HauU€HHE OOOOIEHHBIX 3HAHUH He Moka3zaHo. PedeBoe odopmieHue
TpeOyeT MONpPaBOK, KOPPEKIIUH.

35-45
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KypcoBoii mpoekT BBIMOIHEH ¢ TpyObIMH HapylleHusMu pacyetoB. [locie
3aMEYaHUi CTY/IEHT HE MOXET UCTIPAaBUTH OIINOKH.

[Ipu 3ammre: OTBeT NpeacTaBiseT coOOOKW pa3po3HEHHbIE 3HAHUA C
CYUIECTBEHHBIMU OIIMOKaMU 10 Borpocy. [IpHcyTcTBYIOT (parMeHTapHOCTS,
HEJIOTMYHOCTDh M310keHHs. CTyIeHT He OCO3HAeT CBSI3b 0OCYKIaeMOro BOIpOCca
C BBIIOJHEHHBIMU pacyeTaMu. OTCYTCTBYIOT BBIBOJbI, KOHKPETH3aLUA MU
JIOKQ3aTeNbHOCTh  M3J0XeHHs. Peub  HerpaMoTHas, TEPMHHOJOTHS  He

Menee 35
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HCIIOJIB3YCTCA. I[OHOJIHI/ITCJIB-HLIe U YTOUYHAIOMUC BOIIPOCHI NPCIIOAABATCIIA HE

IPUBOJAT K KOPPEKLIUU OTBETA CTYICHTA.

N

OTBeT Ha BOMPOC MOJTHOCTHIO OTCYTCTBYET

501041

OTtka3 oT oTBEeTA

JlaGopaTopHble padoThI MJIM JA00PATOPHbIE NPAKTHKYMbI

Ne HaumenoBanue JlaGopaTopnas paboTta uiu Tpyno- ®opMBbI 1
paznena (Tembl) 71a00paTOPHBII MPAKTUKYM €MKOCTb METObI
JIUCIUATITUHBI (B yacax) KOHTPOJIS
CucreMsl JI/P Nel: UccnepoBanue CTaTUYECKUX U
peryiupoBaHus JTUHAMUAYECKUX PEKHUMOB CUCTEMBI
3JIEKTPONPUBO/JIA. TUPHUCTOPHBIN MpeodpazoBaTeNb — Jonye
ITyCK K
JIBUTATEIIh HE3aBUCUMOTO BO30YKICHUS. y
1 2 BBIIIOJHEHHUIO
JI/P Ne2: MexaHundeckue XapakTepucTu- 160
THI.
KM TpeX(a3HOro aCHHXPOHHOTO p
Odopmiienue
JBUTATEJS IPU 4aCTOTHOM
paboThl B
pPEryJIupPOBaHUH €r0 CKOPOCTH.
= COOTBETCTBUU
PerynupoBanue JI/P Ne3: UccrnenoBaHue pa3oMKHYTOM
METOANYECKUM
KOOpJIUHAT cuctemsl «[IpeoOpa3oBarens 4acTOTHI-
. U yKa3aHUsIMU
3JIEKTPONPUBO/JIA. ACHHXPOHHBIN IBUTATEIbY.
2 . 3 BBITTOJIHEHUIO
JI/P Ne4: WccrenmoBanue 3aMKHYTOMH
nabopaTOPHBIX
cuctembl «[IpeoOpazoBarens 4acTOTHI-
N pabot. 3amura
ACHHXpPOHHBIN ABUTATEIbY. .
BBITIOJIHEHHOM
DHepreTuka u JI/P Ne5: UccnenoBanue CTaTHYECKAX paGoThI
3 | OCHOBEI BBIOOpA PEKUMOB IIArOBOTO AJIEKTPOIPHUBOIA 3
MOIIIHOCTHU [IPH Pa3IMYHON KOMMYTAIlMH 0OMOTOK
3JIEKTPOTPUBOIA (a3 sneKTpoABUTATEIIS.
Bcero uacos 8

Padora Ha 1aGopaTOPHOM 3aHATHH

B nepuoa OCBOCHHA AUCHUINIMHBI CTYACHTBI IMMOCCIIAIOT JICKIUOHHBIC 3aHATHA,
CaMOCTOSITENIBHO HM3y4yaroT JIOMOJHHUTEIbHBIN TEOpeTHYeCKHi Marepuand K J1abopaTOpHBIM
3aHATUAM. Kputepusmu oueHKH paboThl Ha J1a0OpaTOPHBIX 3aHATUSAX SBISETCA: BIaJCHUE
TEOPETUYECKHMHU MOJIOKEHUSIMU 10 TEME, BHIITOJHEHHE J1a00paTOpHBIX paboT. CaMocTosTeIbHAS
paboTa CTYJIEHTOB BKJIIOYAET MPOPA0OTKY METOAMYECKHX PEKOMEHJALUMN U JTOMOIHUTEIbHOU
yueOHOIl IuTepaTypbl B COOTBETCTBUHU C IUIAHOM 3aHATHUS; BBINOJIHEHHE JTaOOPaTOPHBIX padoT.
Jlo BbImONMHEHUS pabOThI CTYAEHT 00s3aH MOJYYUTh JOMYCK, KOTOPBIA COCTOMT B KpPAaTKOM
OIIpoce MPOrpaMMbl pabOThl, HOHUMAHUU €€ CyTH U LIEIH, 3HAaHUH

Tb npu paborte co crennom. OcHoBHOI popmoit npoBepku CPC sBisiercss mpoBeaeHue
7a00paTOpHbIX pabOT W MHUCbMEHHOE HANMCAHWE TMIOJYYEHHBIX pe3yJlbTaTOB COTJIACHO
METOANYECKHM PEKOMEHAALIUSAM.

JIaGopaTopHbie pabOTHI MPOBOASTCS TOCIE PACTIPEICICHUS CTYIEHTOB YYeOHBIX TPYIII
no Opuragam (He Oonee 3-4 dyenoBek). BrimonHeHue mabopaTopHOU pabOTHI OLIEHHWBAETCS
Oammamu  (He Oosee 5). Ilpu 53TOM mnOpuHMMaeTcss BO BHHUMAaHUE YPOBEHb 3HAHUU,
HOJTrOTOBJICHHOCTh K IPOBEACHUIO MCCIEAOBAHMM, a TaKKe NPAKTUYECKUE YMEHUS, KauecTBO
UCCIIEIOBaHUI U OPraHU30BaHHOCTH IIPHU padoTe.

ITonroToBka K 1a00paTOpHBIM 3aHATUAM IPESyCMaTPUBAECT NMPOPAOOTKY TEOPETHUYECKOTO




MaTepHalia 1o TeMe MpeAcTOosIeH 1abopatopHoi paboThl, U3ydeHHE KOHCTPYKIIMHU, TPUHIUIA
)Iel\/’ICTBI/ISI U OCHOBHBLIX XapaKTCPUCTHK HCCHG}IyeMOﬁ 3HeKTpI/I‘IeCKOﬁ MallluHbI HWJIU
TpaHcpopmaTopa, NPOTpamMMbl HCIBITAHUNA, OCMBICICHHE NPAKTHUYECKUX JACHCTBHIA MpuU
BBITIOJTHEHUH J1a0OpaTOpHOM paboThl MO METOAMYECKUM YyKasaHusM. KoHTpoib kadecTBa
MOJITOTOBKU K JaOOpaTOpHOI paboTe OCYIIECTBISETCS MyTEM OINpoca CTYISHTOB U MPOBEPKU
paboueli TeTpagu TO JIA0OPAaTOPHBIM 3aHATHUAM TEpel IOMyCcKoM K wucmbiTanuto. [locie
OPUHATHS OTYETa TNpEroaaBaTeNieM CTYIACHT O00s3aH 3allUTHTh PE3yJIbTAaThl U BHIBOJABI TIO
BBIIIOJTHEHHOU pa60Te Ha CKCHCACIIBHBIX KOHCYJIbTAllUAX I10 J'Ia60paT0pHBIM 3aHATUAM.

Copep:xaHne OUCHUILTUHBI, pa3paboTKa JT1ab0paTOPHBIX 3aHATUI ¢ yKa3aHUEM OCHOBHOMU
u HOHOJ’IHHT@J’ILHOﬁ JIUTEPATYPBI K KAXKIAOMY 3aHATHIO, @ TAKKEC METOAUYICCKNEC PEKOMCHOAIINHN K
BBITIOJTHEHUIO  JTA0OpAaTOPHBIX 3aJlaHui, oOpa3ibl MX BHINOTHEHHUS NPEICTABICHBI B
MeTonuyeckux YyKa3aHHSX IO Kypcy «OJeKTpUUYECKHE MAaIIUHBL. DJIEKTPOMEXaHUKa», Kak
COTMPOBOXKAAIOIINE MAaTEPHUATBI K TaOOPATOPHBIM CTEHIAM.

Kputepussmu 1711 OIICHKH PE3yJbTATOB BHEAYJTUTOPHOW CAMOCTOSTEIBHOW pPabOThI

CTYJIEHTA SIBJISIFOTCSL:
— YpOBEHb OCBOEHHS Y4eOHOI'0 MaTepHaa,

— yYMEHHE HCIOJb30BaTh TEOPETHUECKUE 3HAHMS TPHU BBIMOJIHEHUH JIAOOPATOPHBIX

pabor;
— TMPaBWILHOCTH BBHITIOJHEHUS JIA0OPATOPHBIX padoT;
— 000CHOBaHHOCTb M YETKOCTh U3JIOKCHHS PE3YJIbTATOB.

MaxkcuManbpHbIN 0as1, KOTOPBIN CTYIEHT MOXKET HaOpaTh 3a JrabopaTopHoe 3aHsTue - 10

OaJLI0B

XapaKkTepuCcTHKA BHINOJHEHUS U 3allIUTHI J1a00PaTOPHBIX padoT 1o pasaeny

KonnuectBo
HaOpaHHBIX
OaJUI0B

- JIP BBIIIOJIHEHA U 3alMIIEHA B CPOK,

- opopmruenue coorBercTByeT TpeboBanmsim ['OCT ECK/I,

- UMEETCSl CIUCOK MCI0JIb30BAaHHOM JIMTEPATypbl, COJIEpKallleid CIpaBOYHBIM MaTepra
Y UCTOYHUKHU NIPO(EeCCHOHANbHBIX 0a3 TaHHBIX,

- MPAKTUYECKOE 3a/IaHue PEUICHO MPABUIBLHO, ¢ 000CHOBAHUEM MPUMEHSIEMBIX
TEOPETHYECKHUX MOJ0KEHUM U COMTPOBOKICHO HEOOXOIUMBIM aHATU30M, 1
MHTEPIpPETALMEN MOTYyUYEHHBIX PE3yJIbTaTOB;

- TEOPETUYECKAsl B3aUMOCBS3b C TPAKTUYECKON YaCThIO OCBEIIEHA B TIOJIHOM 00bEME,
r1yOOKO, C UCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB HAYYHO-TEXHUYECKON
uHbOopMaIuu.

- IIPY 3allIUTE YKA3bIBAETCS B3aUMOCBS3b BBIIIOJHEHHBIX PACYETOB C MOCIEAYIOIIUMH,
YETKO 000CHOBBIBAETCS BHITIOJIHEHHBIN PacyeT;

- IIPHU 3allIUTE MPOCIICKUBAETCS YETKask CTPYKTYpa, JIOTHUecKasi oClIeJ0BaTENbHOCTD,
OTpaXkarolasi CyIHOCTh PACKPBIBAEMBIX MMOHATHI, TEOPH, SIBIICHHUI

- Ha BOIIPOCHI JAIOTCS MOJTHBIE MCUEPIBIBAIOIINE 000CHOBAHHBIE OTBETHI

10
«OTIIUYHO»

- JIP BBINOIHEHA U 3alUIIEHa B CPOK,

- opopmiienne coorBerctByeT TpeboBanusm ['OCT ECK/,

- UMEETCS CIUCOK MCIOJIb30BaHHOM JTUTEPATYPhl, COAEPKAIIEH CIIPABOYHBIA MaTepHal
Y UCTOYHHKH NMPO(eCcCHOHAIBHBIX 0a3 JaHHBIX,

- B IPAKTUYECKOM YACTH 3aJaHUSI UMEIOTCS OTAENIbHBIE HEJOCTATKN, HE BIUSAIOIINAE HA
OKOHYATEJIbHBIN pe3ysbTaT UCCIICOBAHMS;

- IPU OCBELIEHUH TEOPETUYECKON B3aUMOCBSI3U C MPAKTUUECKON 4acThiO ObLI
UCIIOJIb30BaH TOJIBKO OJJMH UCTOYHHMK HAyYHOU MH(OpPMAIUH, HO BOIPOC OCBELICH B
LI€JIOM IPABUIIBHO;

- YeTKO 00OCHOBBIBAETCSI BBINIOJIHEHHBIN pacyerT;

& OaiuIoB
«XOPOIIIO»




- TIpY 3aLIMUTE IPOCIIEKNUBAETCS YETKasl CTPYKTYpa, JJOTH4ecKas OCIe10BaTEIbHOCTD,
OTpaXkarolasi CyIHOCTh PACKPBIBAEMBIX MOHITHH, TEOPH, SIBICHHUI
- Ha BOIIPOCHI AAI0TCsI 00OCHOBAHHBIE OTBETHI, JOMYCKAIOTCS HE3HAYUTEIbHBIE
HEJ0YEThI
- JIP BBINOJIHEHA U 3alUIICHA B CPOK,
- ohopMIICHHE COOTBETCTBYET TPEOOBAHUSAM,
- UIMEETCS CIIUCOK MCIIOJIb30BAHHOM JIMTEPATYPhl, COEPKAILEH CIIPaBOYHBIN
Marepua,
- IPaKTHYECKOE 3aJaHNE BBHIITOJHEHO CO 3HAUYUTEIbHBIMU OIIMOKAaMHU
- HE B [TOJIHOM 00bEeMe OCBEIlIEHA TEOPETHUECKast B3aUMOCBSI3b C MMPAKTUYECKOM 6 GAULIOR
4acThIO, IOBEPXHOCTHOE OOOCHOBaHUE 0€3 MPUMEPOB U HEOOXOAMMBIX 0000IICHNUI; «Y10BETBOD
- IIPY 3aIIUTE MPOCIICKUBAETCS HE YETKas OCIEI0BATEIbHOCTh, HE COBCEM BEPHO C
3aTpyAHEHUSIMU 0OOCHOBBIBAETCS BHIITOJHEHHBIH pacyer; HTEIRHOY
- IOTYCKAIOTCSI HETOUHOCTH B (DOPMYITHPOBKAX, UCIIPABICHHbIE CTYACHTOM, C
MIOMOIIbIO MPEINO1aBaATEN]
- OTBETHI Ha JIOMOJHUTENIbHBIE BOIIPOCHI JIaHBI B ITOJIHOM 00bEME, MOTYT CO/IEPKATh
HEeOOJIbIIINE HETOYHOCTH
- B CXeMax JOMYIIEHbl HETOYHOCTH
- oopMIIEHHE HE COOTBETCTBYET TPEOOBAHUSM,
- CHHMCOK JINTEPATypbl COAEPKUT CIPABOYHBIN MaTepHall,
- HEYBEpPEHHOCTb B IPUMEHEHUH CIIPAaBOYHOM JIUTEPATYPHI,
- HE BBITIOJTHEHBI TPEOOBAHMS HA OIICHKY «YJIOBIETBOPUTEIHLHO»
-OTCYTCTBYET BBITIOJTHEHHE OOJIbIIEH YaCTH 3a/1aHus] I HEBEPHOCTD PELICHHUS.
- TIpY 3alIUTE JOIMYIIEHb HETOYHOCTH B U3JI0KEHUU, TPYObIe OINUOKH, MeHee 6
- HE BEpHO 00OCHOBBIBAETCS BBHITIOJHEHHBIN PACUET; 0aos,
- U3JI0’)KEHHE OCHOBHBIX aCIIEKTOB HECBS3HO, «HEYJOBJIETB
- OTCYTCTBYIOT BBIBO/Ibl, KOHKPETH3ALUS U I0KA3aTEIbHOCTD U3JI0KEHUS, OpUTEIBHO
- CTPYKTypa pacyeToB HE COOTBETCTBYET CO/AECPKAHUIO,
- Ha OOJIBIIYIO YaCTh JIOTIOJIHUTENBHBIX BOIPOCOB JIaHBI HEMPABUIIbHBIE OTBETHI,
- B CXeMax JOMYILIEHbl HETOYHOCTH, YEPTEKH BBIITOJTHEHBI HEBEPHO
- OTBETHI HA HABOJISLIME BOIIPOCHI HEBEPHBIE.
[MpakTnyeckmne 3aHATHS
HaumenoBanue pasgena TMpakTieckoe Tpyno- @opMbI 1
No (Tempr) €MKOCTh METO/IbI
JUCHUTITUHBI JamATHe (B "acax) KOHTPOJIS
1 Cucremsl peryampoBaHus Pewenue 3anau ’
NEKTPONPUBOAA. 0 TeMe paszena Boinonnenue
) PerynupoBanue koopauHaT 3 pa6on,10
EKTPONPUBOAA. Y KpaTKuit
OHepreTuka u OCHOBBI aHaJIn3
3 | BbIOOpa MOIIHOCTH 3 pelieHus
NEKTPONPUBOAA
Bcero gacos 8

HpaKTI/I‘-ICCKOG 3alaHUC TIPpEAYCMATPUBACT PACUCThI nokazareinei

00BEeKTa M3YyYEHUS

JTUCIUTIIMHBI C WCIOJIb30BAaHUEM PA3JIMYHBIX CIIOCOOOB W METOJOB TIO WHIWBUIYATHHBIM
HCXOJIHBIM JAHHBIM.
Kaxxnprii cTyeHT BBIMOTHSAET CBOW WHAMBUAYyaJdbHBIN BapuaHT 3aaaHus. Brioop



BapHaHTa 3alaHus OHNPCACIACTCA NOPAAKOBBIM HOMCEPOM, MOA KOTOPbIM CTYACHT 3alllCaH B
«KypHase yuera mocemaeMoCT! U yCIIeBAEMOCTH YU€OHOM TPYyTIIBD».

BrimonnenHas u oopMiieHHas B COOTBETCTBHH ¢ TPEOOBAaHUSAMU pabOTa MPEICTaBISICTCS
CTYJICHTOM Ha TIPOBEPKY MPETO/IaBaTeNII0 TYT K€ Ha 3aHATHU WJIM HE TO3HEE YCTAHOBIEHHOTO
cpoka. [lo pesynbpraraMm MpoBEepKH MpENoAaBaTeNieM JeNaeTcs BBIBOJ 00 YPOBHE OCBOEHHOCTHU
Marepuana, ypoBHE CHOPMHUPOBAHHOCTH KOMIIETEHIIMH WJIM BBIJAYM PEKOMEHIAIUNA IS
yCTpaHEHUS UMEIOIIUXCS B pab0Te HEAOCTATKOB.

KoanyectBo
XapaKkTepuCTHKa BHITIOJHEHUS MMPAKTUUECKOTO 3aJaHus HaOpaHHBIX
Oa10B

- MPaKTUYECKOE 33JaHUE PELICHO MPaBUIBHO, C 0OOCHOBAHMEM IPUMEHSEMBbIX
TEOPETUYECKUX TOJIOKEHUH U CONMPOBOXKJIEHO HEOOXOJUMBIM aHAINU30M, M
VMHTEPIPETALMEN TOJTYyUYEHHBIX PE3YyJIbTaTOB; 26.
- JIOTYIIEHBbl HEKOTOPbIe HETOYHOCTH, MOCJIE 3aMeYaHuil CTYy/IEHT CIIOCOOeH X
UCIIPaBUTb.

- OTCYTCTBYIOT BBIBOJIbl, KOHKPETH3ALUS U 10KA3aTEIbHOCTD U3JI0KEHUS
- CTPYKTypa pacyeToB HE COOTBETCTBYET COAECPKAHUIO

- OTCYTCTBYET BBINOJIHEHUE OOJIbILIEH YacTH 3aJjaHusl WK HEBEPHOCTH PEILICHUS. 06.
- He BepHO 00OCHOBBIBAETCS BBIMOJHEHHBIHN pacyer

Tembl TECTOB:
Tect Nel. PerynupoBanue KoopauHarT.
Tect No2. CucTeMbl peryaupoBaHusl.

IIpuMepbI TeCTOBBIX 3aIaHUI

3aanye Ha COOTBETCTBHE
1. PCF yJII/IpOBaHI/IC qyuciia Hap ITIOJIFOCOB MAarHUuTHOI'O ITOJIsA aCI/IHXPOHHOFO ABUTraTCIs
Ha3bIBaCcTCA. ..
O napamMeTpHuecKoe
O aMIUIUTyJHOE
O HMIIYJIBCHOE

2. PerynupoBaHue U3MEHEHHEM YaCTOThI MUTAOLIETO ACUHXPOHHBIN JBUTATEIb HAMPSKEHUS
OTHOCHUTCS K CIIOCOOY Ha3bIBAEMOMY

O MapaMeTPUUYECKOE

O aMIUTUTYJIHOE

O HMILYJIbCHOE

3. CoOTBETCTBUE MEXAY IPUBEACHHON CXEMOM U IIyCKOBOM IMarpammoit




4. Yucino 3Ha4eHUM PEryJiMpyeMoro napamerpa, peaiu3yeMoM B 33IJaHHOM JHaIa3oHe
Ha3bIBaCTCs

O TOYHOCTh PEryJUpOBaHUs

O IUIaBHOCTH PEryJIUPOBaHUS

O HKOHOMHUYHOCTb PETYJIUPOBAHUS

O JAuana3oH peryjaupOoBaHUs

5. B03MOXHBIH MpH 33JJaHHOM CTIIOCO0€ TIpeie] H3MEHEHHSI KOOPIMHATHI HA3bIBACTCS
O TOYHOCTH PETYJIHPOBAHUS

0 TJIaBHOCTH PETYJIMPOBAHUS

O SKOHOMHUYHOCTH PEryJIHpOBaHUS

O J[AMamna3oH peryJupoBaHUs

6. PeoctatHoe peryiaMpoBaHHE OTHOCHUTCS K CHOCOOy peryJupoBaHUM KOOPJIUHAT
Ha3bIBAEMOMY
O napaMeTpUyYecKoe

O aMIUIMTyIHOE
O HMIIYJIbCHOE

7. HpuHIMO peryJInpoBaHus IO OTKIIOHEHUIO HCIOIb3YETCS B CHCTEMAX
O 3aMKHYTBIX

O KOMOMHHMPOBAaHHBIX
O pa3OMKHYTBIX

[Ikana orieHMBaHUA:

IIpoleHT BBINOJIHEHHBIX TECTOBBIX 3aJaHUI KonndecTBo HaOpaHHBIX OasIOB

91% - 100% 5

81% - 90%

71% - 80%

61% - 70%

51% - 60%

S| (N W~

<50%




MeTtoauueckue ykazanus pasmenieHsl B C/1O Moodle:
https://moodle.nfygu.ru/enrol/index.php?id=16379

PeliTUHIOBBIN perJiaMeHT 10 AUCIHHUILIMHE:

5. MeToauyeckne yKazaHus 1 00y4alOUIUXCS 110 OCBOCHHIO JUCIUNIMHBI

Bun BeimonHsieMolt yueGHON paboThI

KonunuectBo 0auios

Konunuectso 0auios

HpaKTH‘lCCKI/IC 3aHATHA

(KOHTPOJIUPYIOIIHNE MEPOTIPHSITHS) (min) (max)
JlaGopaTopHbIe 3aHITHS 6*5=30 10*5=50
TectupoBanue 3*2=6 5*2=10

2*4=8 2*4=8

+1 B3aUMOCBSI3b
c Teopuen = 9

+2 B3aMMOCBSI3b
¢ Teopueid = 10

Konu4yecTBo 0an10B 715 10nMycKa K 45 70
K3aMeHy (min-max)
PeliTUHIOBBIN perjiaMeHT JJisi KYPCOBOI0 IPOEKTa:

Bun BeinosHsieMoit yueOHo# paboTbl Konnuectso KonuuecTtBo

(KOHTPOJIUPYIOIIHE MEPOTIPHSITHS) Oay10B (min) OayoB (max)

BrinonaHeHue KypcoBoro npoekTa 45 70
3amura 15 30
KosaunyectBo 6a1o8 3a KII 60 100

6. ®oH/I O1IEHOYHBIX CPEICTB /sl IPOBeIeHUs POMEKYTOUHOI aTTecTAlNU

00y4YarIMXCs MO TUCHUIIMHE

6.1. Iloxa3aTenu, KpUTEePHHU U LIKAJIA OLEHUBAHUS

Konpr Wnnnkatopsl ITokazarenp [kanb! olleHnBaHUS YPOBHS CPOPMUPOBAHHOCTH
OLIEHHBAEMBI JOCTHKCHHUS OLIEHUBAHUS KOMIIETCHLIUI/3JIEMEHTOB KOMIIETCHIIUH
X KOMIIETEHIUI (mo m.1.2.PITMT) YpoBHU Kpurepuu onennBanus Orenka
KOMIIETEHIIN OCBOEHUS (mecKkpunTOpHI)
i
IK-2: [K-2.1: 3HaTh: Bricoknii | [laH NOJHBIN, pa3BepHYTHIN OTnyn
CriocobeH PaccuuteiBaeT u OcHOBHI TEOpUHN OTBET Ha IIOCTaBIEHHBIN 0
MPOBOJUTH MIPOEKTHPYET 3JIEKTPONPHUBOAA BOIIPOC, NOKa3aHa
000CHOBaHHUE | TEXHUYECKUE IIPU PEIICHUH COBOKYITHOCTh OCO3HaHHBIX
MIPOEKTHBIX O0OBEKTHI B 3a/a4 3HAaHUH 10 AUCLUIUINHE,
peleHui. COOTBETCTBHH C MIPOEKTUPOBAHUS; JIOKa3aTENbHO PacKpPHITHI
TEXHUYECKUM MaTeMaTHYEeCKHe OCHOBHBIE MOJI0KEHUS
3aJlaHUEM C MOJIEIH U BOIIPOCOB; B OTBETE
WCIIONIb30BaHUEM | NIPOrpaMMHBIE MIPOCIIEKUBACTCS YETKAs
CTaHAAPTHBIX KOMITJIEKCBI JUIST CTPYKTYDa, JIOTH4YecKast
CpeAcCTB YHUCIIEHHOI'O [I0CJIEOBATENbHOCTbD,
aBTOMAaTHU3aLUU aHam3a OTpa)karomasi CyIIHOCTb
MPOEKTHPOBAHUA. | PU3HUECKUX pacKpbIBaeMbIX OHSATHH,
I1K-2.4: MPOIECCOB B TEOPHH, SIBIICHUN. 3HAHKE 10
Texuuko- 3JEKTPOTIPUBO/IE; MpeIMeTy AEMOHCTPUPYETCS
9KOHOMUYECKH COBpPEMEHHEBIE Ha (oHe MOHUMAHUS €To B
obocHyeT CXEMBI YIIPABICHUS CHUCTEME JaHHOM HayKU U
MIPHHAMaEMbIe 3NEKTPOTIPUBOIAMHU MEXIMCITUTUIMHAPHBIX CBSA3EH.
MIPOEKTHBIE YMmerh: OTBeT U3JI0’)KEH MOJTHOCTBIO C
peLeHHS. HCTIONb30BaTh WCTIOJIb30BaHUEM
ITK-3: I1K-3.1: IPUOIMKEHHBIC COBPEMEHHOM TEPMHUHOJIOTHH.
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Cnocoben
MPUMEHSTh
METOJIBI B
TeXHUYECKHUE
cpencTBa
JKCILTyaTalx
OHHBIX
HUCIIBITAHUN U
JTMarHOCTHKH
3JIEKTPOSHEDP
FeTHYECKOTO
"
3JIEKTPOTEXH
HYECKOro
obopynoBaH
Hsl.

I1IK-4: T'oTtoB
K y4acTHIO B
BBITIOJTHEHNN
PEMOHTOB
obopynoBaH
U 110
3aJIaHHOM
METO/IUKE.

[TIK-5: T'oToB
K
COCTaBIICHH
10 3asBOK Ha
obopynoBaH
He u
3amacHbIe
YacTH U
IIOJITOTOBKE
TEXHUYECKOH
JIOKyMEHTAI]
UM Ha
PEMOHT.

Opranusyer
AKCIUTyaTaIHIO
3JIEKTPOOOOPYIOB
aHMA Ha CpeJHEeM
U HU3KOM
HaTPSHKCHHUH.

IIK-4.1:
[Iposepsier
TEXHHYECKOE
COCTOSIHUE U
OCTaTOYHBIN
pecypce
AIEKTPOIHEPTETH
YeCKOro u
DJIEKTPOTEXHUIEC
KOT'O
o0opyIoBaHwMsl,
OpraHu3yeT
MpOhHUITAKTHYECK
1€ OCMOTPHI U
TEKYLIUNA PEMOHT.
I1K-4.2:
CocraBiser
HWHCTPYKIUH 110
AKCIUTyaTaIliH
000pyIOBaHUS U
MIPOTPaMMBI
HCITBITAaHHH.

IK-5.1:
[Ipumenser u
OCBauBaeT
BBOJINMOE
3NIEKTPOIHEPTETH
4ecKoe U
AIIEKTPOTEXHUYEC
KO€
o0opynoBaHue.

METO/Ibl pacyera u
BBIOOpA OCHOBHBIX
3IIEMEHTOB
ANEKTPHYECKUX
HPUBOJIOB.
Baapers:
Hasbikamu
(dbopMynHupoBaHHUS,
MIOCTaHOBKY 3a]1a4,
U pacuyeToB
YCTaHOBHBIIIUXCS U
MEPEXOIHBIX
MPOLIECCOB B
ANEKTPOIPUBO/IAX;
pacyera MOIIHOCTH

3JIEKTPOJABUTATEINICH

JUISL pa3THYHBIX
PEXUMOB pabOTHI;
pacuera
9HEPTeTHUECKUX
MOKa3aTesen
paboThI
3JIEKTPONPUBO/A;
HaBBIKAMH
MPOBEACHUS
m1abopaTOPHBIX
HUCTIBITAHUI
ANEKTPUIECKUX
MPUBOJIOB.

BbazoBrrit

Munnman
bHBIN

He
OCBOEHBI

MoryT OBITH JOTYLICHBI
HEJ0YETHl B ONPE/ICIICHUN
MTOHSTHHN, UCTIPABICHHBIC
CTYZCHTOM CaMOCTOSITEEHO B
npouecce oTeera. B
mabopaToOpHOM 3aJaHUH
MOXET OBITh TomyIeHa 1
(axTryeckas ommnoKa.

JlaH MmoHbIN, pa3BepHYTHIH
OTBET Ha MOCTABJICHHBIN
BOIIPOC, TOKA3aHO YMEHHE
BBIJICJIUTD CYIIECTBCHHbBIE U
HECYIIECTBCHHBIC TPU3HAKH,
MIPUYUHHO-CJIEICTBEHHEIE
cBsi3u. OTBET YETKO
CTPYKTYPHUPOBaH, JIOTHYICH,
W3JI0KEH IOITHOCTBIO C
KCIIOJIb30BAaHUEM
COBPEMEHHOUW TEPMUHOJIOTHH.
MoryT OBITh OMyIIEHbI 2-3
HETOYHOCTH WU
HE3HAYHTEIHHBIE OIIHOKH,
WCIIPaBJICHHBIC CTYICHTOM C
MOMOIIBIO MpernoaaBaTens. B
1m1ab0opaTOpHOM 33aJJAHUH MOTYT
OBITH JOIYTIICHBI 2-3
(akTHUecKre OIIHOKH.

Jlan HEeI0CTaTOYHO TOTHBIN 1
HEJOCTATOYHO Pa3BEPHYTHIN
otBeT. Jloruka u
MOCIIEI0BATENEHOCTD
W3II0KCHISI IMEIOT
HapyuieHus. [JonyiieHsl
OIMOKY B PACKPBITUU
TTOHATHUH, YITOTPEOICHIHI
TepMHHOB. CTYJIeHT HE
CIOCOOEH CaMOCTOSITETHHO
BBIJIETIUTH CYIIECTBEHHBIE H
HECYIIECTBCHHBIC TIPU3HAKH U
MIPUYUHHO-CJIEICTBEHHEIE
cBsi3U. B oTBETE OTCYTCTBYIOT
BBIBOJIBI. Y MEHHUE PACKPHITH
3HaYCHHE 000OIICHHBIX
3HaHUU He MoKa3aHo. PeueBoe
odopmiteHne TpeOyeT
HIOIPABOK, KOppeKuuu. B
71a00pPaTOPHOM 33aJJAHUH MOTYT
OBITH TOMYIIECHHI 4-5
(aKTHYECKHUX OIIHUOOK.

OtBeT npeacTaBiseT coboit
pa3po3HEHHBIC 3HAHUS C
CYIIECTBEHHBIMH OIIMOKAMU
o Bompocy. [IpucyrcTByior
(hparMeHTapHOCTh,

Xoporn

VY nosie
TBOPUTE
JILHO

Heynos

JIETBOD

ATCIbH
0




HEJIOTMYHOCTh U3JI0KCHUS.
CTyneHT He 0CO3HAET CBSI3b
00Ccy»X)1aeMoro BOIpoca I1mo
OWJIeTy C IpyruMH 00beKTaMHU
TUCIAILTUHBL. OTCYyTCTBYIOT
BBIBOJIBI, KOHKPETH3ALINS U
JTIOKA3aTeJIbHOCTD U3JI0KEHHUSI.
Peun HerpamoTHas,
TEPMHUHOJIOTHS HE
WCTIOJIB3yeTCH.
JlomosHUTEbHBIE U
YTOYHSIOIINE BOTIPOCHI
MPEeTIo1aBaTesi He MPUBOJAT K
KOPPEKIIMU OTBETA CTYICHTA.
B naGoparopHoM 3amaHuu
JIOTTyIIeHo Oonee 5
(haKTHIECKHX OMIHOOK.

unu OTBET Ha BOIPOC
MOJTHOCTHIO OTCYTCTBYET

uny OTKa3 OT OTBETA.

6.2. [lpumepHbIe KOHTPOJILHBIE 3aJaHNsl (BONPOCHI) JIS IPOMEKYTOUYHOI aTTeCTALNHU

[Tporpamma sK3aMeHa BKJIIOYaeT B ceOs 2 TEOPETHMYECKMX BOMpOCa MO BCEM paslenaM Kypca,
HaIpaBJIEHHBIX HA OLIEHKY YPOBHS 3HAHHUM O CYIIHOCTH MPOMCXOMAIIUX B 3JIEKTPUUYECKHUX MPHUBOJAX
MIPOIIECCOB MPe0Opa30BaHUsl SHEPTUM U O BIUSHUU TpeOOBaHMH pabO4YMX MAIIMH U TEXHOJOTWH Ha
BBIOOp THUIIA U CTPYKTYPHI JIEKTPONIPUBOJIA, U 1 MpaKkTUUYECKOe 3aJJaHUE HA BBINOJIHEHUE MPOCTEUIITNX
pacyeToB 10 ONPEEIICHUI0 OCHOBHBIX IaPAMETPOB U XapaKTEPUCTUK 3JIEKTPOIIPUBOJIOB.

Ilepeuens dK3aMeHAYUOHHBIX BONPOCOS:

1. . OcHOBHBIE ITOKA3aTEIM CIIOCOOOB PErYIMPOBAHUS KOOPAUHAT 3JIEKTPOIIPUBO/IA:
HaNpaBJIEHUE PEryJIUPOBaHUSs, INIABHOCTh, CTAOMILHOCTD MOAJIEPKaHUsI CKOPOCTH,

2. OcHOBHBIE MIOKA3aTENN CIIOCOOO0B PETYINPOBAHNS KOOPAMHAT 3JIEKTPOIPUBO/IA: CTATU3M,
JMara3oH PeryJIupoBaHus ObICTPOICHCTBUE, IEPETYIUPOBAHHE.

3. OcoOeHHOCTH NEepeXOoAHbIX IporeccoB B cucteme I - /1. Micnonb3oBanue popcupoBKH
BO30YyXIeHHs TeHepaTopa. Onpeaenenne ko3 duinenta GOpCUPOBKH MIPH ITyCKE B
cucreme ['-]]

4. Perynupoanue yrioBoi ckopoctu JIIT H.B. Mo cucteme renepatop-aBUraTeib.

5. Perynuposanue yrnosoi ckopoct JAIIT H.B. 10 cucTeMe TUPUCTOPHBIN
npeoOpa3zoBaTeb -

JIBUTATEIh.

6. PerynupoBanus yrioBoi ckopoctd AJl BBeI€HHMEM COMPOTUBIICHHS B LIEb POTOPA.

7. PerynupoBanus yrioBoi ckopocTd A/l nepexitoueHueM nap noJrocoB.

8. PerynupoBanus yrinoBoi ckopoctu AJl ©3MEHEHUEM YaCTOTHI.

9. OTnuuus B peryJIUpOBaHUHU YTIIIOBOW CKOPOCTH A/l ¢ K3 poTOpOM U (ha3HBIM POTOPOM.

10. Kackagnsie cxemsbl peryiaupoBaHus ckopocta A/l

11. bananc MOIIHOCTEN U PHEPrETUUECKUE XAPAKTEPUCTUKH JIEKTPOIIPUBOJA.

12. TloTepu sHEPTHH B IEPEXOTHBIX PEKUMAX PaOOTHI AJIECKTPONPUBO/IA O€3 HATPY3KH.

13. TloTepu sHEPrUM B NEPEXOAHBIX PeKUMax pabOThI 3JEKTPOIPUBO/A MO HATPY3KOH.

14. TloTepu SHEPTHH B YCTAHOBUBIIEMCS PeKUME paOOTHI MpHBOAa (ITOTEPH B IBUTATEIIE,
Tparcopmarope, apoccene, mpeodpaszoBarere).

15. O6mme cBeeHus 0 BRIOOpE AMEeKTpoABUraTeseii. Beibop Tuma nBuraresns mo poay Toka,

16. IlpuBenuTe (HyHKIMOHATBHYIO CXE€MY M OOBSCHHTE NPUHIUIN pPabOTHl HMMITYJIBCHOTO
AEKTPONPUBOIA TIOCTOSTHHOTO TOKA.



17. Hapucyiite = 3J€KTpOMEXaHUYECKUE  XAPAKTEPUCTUKH  PEBEPCUBHOM  CHUCTEMBI
YIPaBIs€MbIi BHIIPSIMUTEND — JBUTATEIb C COBMECTHBIM yIPABICHUEM.

18. YKkaxuTe OCHOBHBIE MNPEUMYIIECTBA W HEIOCTATKH TUPUCTOPHOTO HIIEKTPONPHUBOJIA
MOCTOSTHHOTO TOKa MO CPaBHEHHMIO C SJEKTPONPHBOIOM IO CHCTEME TIeHepaTop —
JIBUTATEb.

19. IlpuBenuTe MEXaHMYECKHE U DJIEKTPOMEXAHMYECKHE XapaKTEPUCTHKU ACHUHXPOHHOTO
JIBUTATEIIS IPU OOIIMX 3aKOHAX YaCTOTHOT'O PEryJIMPOBAHUSI.

20. HapucyiiTe npUHLMIINAIBHYIO CXEMY U MEXAHUYECKHE XapaKTEPUCTHKU ACHHXPOHHO-
BEHTWJIBHOTO KacKaja.

21. IlpuBenuTe MeXaHMUYECKHE XapaKTEPUCTUKH MpPH aBTOMATHUYECKOM PETYIHPOBAHUU
MOMEHTa B CHCTEME YIpaBiseMblii MpeoOpa3oBaTeNb — JIBUTATENb, KOTJa MOMEHT
CTOIIOPEHHUS OCTAETCS IOCTOSTHHBIM.

22. HapucyiiTe CTpyKTYpHYIO CXEMY aBTOMATHYECKOTO pETyJUPOBAaHUS CKOPOCTU B
000011IeHHO cHCTeME YIpaBIsieMblil MpeoOpa3oBaTesb JBUTATENb.

23. [IpuBenuTe MEXaHMYECKUE XapaKTEPUCTUKH CUCTEMBI YIIPaBIsIEMbIi peoOpazoBareiib —
JBUTATEIb IPU HACTPOHKE KOHTYypa pEryJupoBaHUS CKOPOCTH Ha TEXHUYECKUUN
ONTUMYM.

24. Yto noHUMAIOT oA K03 (PUIIMEHTOM MOJIE3HOTO JEHCTBUS 3JEKTPOIpUBOIa?

25. Kak ompenensioTcsi MOTepU HEPTHH IMPH MYCKe BXOJOCTYIO JBHraTeNleld MOCTOSHHOTO
TOKa HE3aBUCUMOT0 BO30YXIeHH?

26. Kakue cymecTBYyOT CIoCOObI CHUXEHHS IOTEPh SHEPTUU B 3JIEKTPOIIPUBOIAX?

27. IlepeunciuTe HOMUHAIBHBIE PEKUMBI pa0OTHI IBUTATEIICH.

28. B kakux ciy4asgx MOXHO II0JIb30BaThCsi METOJOM JKBHBAJIEHTHOIO MOMEHTA IIPU
IPOBEPKE ABUTaTeNeH 1o HarpeBy?

29. HanuiuTe mocie1oBaTeIbHOCTh NMPEABAPUTEIHHOTO BEIOOpPA MOIIHOCTH JIBUTATeNs MPH
HOBTOPHO- KPATKOBPEMEHHOM PEXHME PaOOTHI.

30. Kakoii cioco® peryiupoBaHMsi CKOPOCTH CIEIYET MPUMEHSTh B 3JEKTPOIPHUBOJAX C
MOCTOSTHHBIM MOMEHTOM Harpy3ku?

31. [lepeuncnute 0COOEHHOCTH Pa3BUTHS SJIEKTPOIIPHBOIA HA COBPEMEHHOM JTarle.

32. VkaxuTe mpUMepbl MEXaHU3MOB, IPU MPOEKTUPOBAHUU KOTOPHIX HCIHOJIb30BAHUE JJIS
OIICHKHU dHepreTrueckon d3ppexkruBHOCTH cpeaneB3BenieHHoro KI1J[ snexkrponpuBona He
JTaeT JOCTOBEPHOI'O pe3yJibTaTa.

Hpaxmuqecme 3a0aHnue K IK3AMEHAYUOHHOMY 6uﬂemy:

3apauya 1. IlpuBon c aBurarenem womHOCcThI0O Py = 32 kBt npu [IB.=30%
npeaHa3HayeH s paboThl B MOBTOPHO-KPATKOBPEMEHHOM pexume. L{ukim paboTsl BKIIIOYaeT
paboty B TeueHue t, =2,8 MuH ¢ MoMeHTOM Ha Baxy M = 400 Hm u ckopoctsto ®=73,3 pazn/c u
nay3sl B Te4eHue to = 5 MuH. [IpoBepUTh MPaBUIBHOCTH BEIOOPA AIIEKTPOIBUTATEIIS.

3amaua 2. [lpuBoJ MOBTOPHO-KPATKOBPEMEHHOTO pEeXHUMa paldOThl BBIMOJHEH C
JBUTATENIEM, UMEIOIINM clieayromue nanasie Py = 200 kBT, o, = 110 pan/c, M, = 3000 Hm npu
I1B.,= 70 %.

Haiitu momHocTh P,y 1 HOMUHAIBHOE 3HaUYE€HHE MOMEHTa My x mpu paboTe NMpuBOJa C
[1B1 =40 %; ¢ I1B.n =25 %; ¢ [IB.3 = 15 %.

3anpaua 3. [Ipusox ¢ aeurarenem (P, = 15 kBT, 0, = 100 pan/c, M,, = 150 Hm) pabotaet
o Taxorpamme, npuBeneHHON Ha puc.4. KosddunueHt yxyaumeHns TeIiooTAaud B MEPHOIBI
nmycka ¥ TopMoxkeHus Y, = 0,75; Ko3pUIUEHT, YIUTHIBAIOMUN yXyAINICHUE TEIUIO00MEHa TpH
ocranoBke B; = 0,5. Momentsr M; = M, = 200 Hm; My=M,, = M, = 150 Hm; M3 =M, = -141 Hwm.

Haiiti 5KBUBaNEHTHBIN MOMEHT jaurarens: 1) mpu t, =5 c¢, t,=40c¢, t, =5 ¢, tp=155¢, 2)
npu =1, B=1,tp=75c.

3amaua 4. Omnpenenuts KOGOUIMEHT  yBEIWYEHUS  MOIIHOCTH  JBUTATENS



IPOJIOJKUTEIBHOTO pPeXUMa Ipu paboTe B KpaTKOBpeMEeHHOM pexxume. IlocrosiHHas BpemMeHu
Harpesa auratens T, = 60 MuH.

Haiitu ko>(ppHUIMEHT TepMHUECKOW W MEXaHUYECKOM Meperpy3ku JBUraTels Mpu
KPAaTKOBPEMEHHOM pexkume npH t, = 30 mun 1 t, = 60 MuH (cooTHONIEHHE NTOTEPS 0,~1 1 a,=0).

3anpaua 5. Onpegenmuts DJIC reHepaTopa, MUTAOMIETO LEMb SKOPS JBUTATENS MO CXeMe
redepatop - nsuratens (I'-/1) (puc.l), mis momyueHus: TpeOyemMol CKOPOCTH JBHTATeNs MpU
3aJJaHHOM Harpyske.

PucyHnok 1 — DnexTponpuBo/I 0 CUCTEME T€HEPATOP-/IBUTaTEh

Janubie MamuH cucteMsl -1 renepatop: Py = 8,8 kBT; Uy = 220 B; I, = 40 A; 1y =
0,5 Owm; pBurarens: Py, = 8,0 kBT; oy = 90 pan/c; Uy, = Uy = Uy =220 B; 1, =40 A; 1, = 0,5
Om.

Xapakrepuctuku npuBoaa I'-/] npuBeneHa Ha pucyHke 2.
]
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Pucynok 2 — MexaHnnueckue XapakTepUCTUKH 3eKTporpusoja -1

1. OnpenenuTh MalIMHHYIO MOCTOSAHHYIO ABUrarens c®, U CKOPOCTh XOJOCTOro XOAa
JBHTATENS O, B cucteme I'-/1.

2. Haittu HomuHanpHOe 3HadeHue DJIC reneparopa E; A momydeHHs: HOMHUHAIBHOU
CKOPOCTH JIBUTATENS M, = ®, = 90 pazn/c.

3. Haiitu 3/1C reneparopa E, x 11s nomydeHus: ckopocT npuBoja B cucreme ['-/] oy =
0,50, npu M. x = 0,5M,,.



Kpurtepun onenkn:

KoanuectBo
XapakTepucTHKA BBIIOJHEHHS NPAKTHYECKOI0 3aJaHUSs
Ha0paHHBIX 0aJ1710B
BepHoe pemienue 3agauu. 10
HesepHoe pelienue 3aaaun. 0
KoimuectBo

XapakTepuCTHKA 0TBETa HA TEOPEeTHYECKHE BONPOCHI

Ha0OpaHHBIX 02J1JI0B

ITocTaBiieHHBIE BOIIPOCHI PACKPBITHI IIOJIHOCTBIO, 7Sl IOSACHEHUS
MIPUBEJICHBI PUCYHKHU, CXEMBI, IpauKu, pacueTHbIE (POPMYIIbI, BEPHO
yKa3aHbl €IUHULIBI U3MEPEHHUS; B OTBETE UCIIOIb3YETCA ClIELHAIbHAS
TEPMHUHOJIOTUS U TIOKa3aHbl 3HAHKSI, OCBOCHHBIE CTYIEHTOM
CaMOCTOSTENIEHO IIPU U3YYEHUH COBPEMEHHBIX IIEPUOIUYECKUX
W3IaHUM 110 JUCUUIUIMHE, OTBET CTPYKTYPHUPOBAH U JIOTHYECH.
IlokazaHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUM 10 TUCLUIUIMHE C
YUETOM MEKIMCUUIUIMHAPHBIX CBsI3eil. MOTyT OBITH JOMYIICHBI
HE0YETHI B ONPENCICHUH ITIOHATUHI, HCIIPABJICHHBIE CTYAEHTOM
CaMOCTOSITECJILHO B IIPOLIECCE OTBETA.

18-20

ITocTaBiieHHBIE BOIIPOCHI PACKPBITHI IIOJIHOCTBIO, 7S IOSCHEHUS
NPUBECHBI PUCYHKH, CXeMBbI, IpauK, pacueTHbIE (POPMYIIbI, BEPHO
yKa3aHbl €IUHULIBI U3MEPEHHUS; B OTBETE UCIOIb3YETCA ClIELIUAIbHAS
TepMuHOJIOTHL. OTBET CTPYKTYPHPOBAH U JIOTHYEH. MOTYT OBITH
JIOMYILIEHBI 2-3 HE3HAUUTEIbHbIE OLIMOKHU, UCIIPABICHHBIE CTYICHTOM
C IIOMOIIBIO NIPENOABATEINS.

12-17

JlaH HeTOCTaTOYHO MOJTHBINA M HEJOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nocie0BaTeIbHOCTb U3JI0KEHNS UMEIOT HapyLICHHUS.
Jlomny1ieHs! omuOKU B paCKPHITUM MOHATUH, YIIOTPEOJICHUN
TepMHHOB. CTyIEHT 3aTpyAHSIETCS IPUBECTH MOSCHSIOLINE
(hopMyIIbI, CXEMBI, PUCYHKU U TpaduKU, MyTaET €AUHUIIBI U3MEPEHUS
BEJIMYHH.

8-11

OTBer npezcTaBisieT co0ol pa3po3HEHHBIE 3HAHUS C
CYILLIECTBEHHBIMHU OIIMOKaMU 10 Bonpocy. CTy/I€HT HE OCO3HAET
CBS13b 00CY/1a€MBbIX BOIIPOCOB IO OUJIETY C APYTUMH 0OBEKTaMH
JVMCIUIUIMHBL. B 0TBETE OTCYTCTBYIOT MOSICHSIOIINE (POPMYJIBI,
CXEMBI, PUCYHKH U rpaduKH, crienranbHas TEPMUHOIOTUS.
JlononHuTENbHBIE U YTOYHSIOLINE BOIPOCHI IPENOAABATENS HE
IPUBOJAT K KOPPEKLIUU OTBETA CTYJEHTA.

Hnu 0TBET HA BONPOC MOJIHOCTBIO OTCYTCTBYET.

Hnu oTKa3 ot oTBETA.




6.3. MeTonnueckne MaTepuaJibl, ONpee/siiole Npoue1ypbl OLeHUBAHUSA

XapakTepucTHKHU Npoueaypbl

Bun npoueaypst

OK3aMCH

Lens npouenypel

BBISIBUTH CTETIEHb cpopMupoBaHHO# KommeTenuuu [1K-2.1,
I1K-2.4; I1K-3.1; [IK-4.1, [1K-4.2; TIK-5.1.

JlokanbHbIE aKTBI By3a, | [lomoskeHre o MpoBEACHNN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
permaMeHTHPYIOIIHIe U TIPOMEXYTOUHOM aTTecTanmu odydaromuxcsi CBDY, Bepcus
IIPOBEJICHUE MPOLIETYPbI 3.0, yrBepxkaeHo pexkropom CBOY 19.02.2019 r.
[Tonoxenue o GannpHO-pelTHHTOBOM cucteme B CBOY,
Bepcust 4.0, yreepxaeno 21.02.2018 r.
CyOBeKTHI, Ha KOTOPBIX | CTYJEHTHI 4 Kypca OakaiaBpuara
HampasJieHa IPOIeaypa
[Tepuon npoBenieHus | JleTHsas 3aueTHas Heaems
POy PHI

TpeOoBaHusl K MOMCIICHHUSIM |
MaTCprUaIbHO-TEXHUYCCKUM
CpeJaCcTBaM

CrenuanbHOo  000pYJIOBaHHbBIE MOMENICHUS c
a0OpaTOPHBIMUA ~ CTEHJIaMH, OTBEUAIOIIMMH TPEOOBAHUSAM
OCBOCHUS AVCIUILINHBI B IOJIHOM 00bEME.

TpeboBanust K OaHKy | -

OLICHOYHBIX CPEICTB

Onucanue npoBeieHus | DK3aMeH MpPUHUMAaeTcs B YCTHOH ¢(opMe. YUUTBIBAIOTCS
MIPOLIE Y PBI HaOpaHHbIE OaJUTBI B TEYEHHE CEMECTpa.

[xansr oueHuBanus | Illkana oneHnBaHus pe3yabTaToOB NpuBeAcHa B I1. 6.1. PI1/]
pe3yapTaToOB PeiTHHrOBBIN peryiaMeHT 1o AUCUUILIAHE.

Pesynbrars! npoueaypsl

B pesynabrare cnaum Bcex 3amanuit ans CPC cryaeHty
Heo0xoauMo HabpatTh 45 6aiIoB, YTOOBI OBITH JOIMYIIEHHBIM K
JK3aMECHY.

7. IlepeyeHb 3JIEKTPOHHBIX M MEYATHBIX YUeOHbIX U3IaHU




IleuaTHbIE

W3JAHHA: | DJIEKTPOHH
HaJU4YKe B ple
Hb W3JaHUA:
ABTOp, Ha3BaHMe, MECTO U3IAHNS, U31ATEJIbCTBO, IO CBoYy, TOYKA
H31aHUs YU4eOHOH JIMTepaTyphbl, BUJ U XapaKTePUCTHKA HHbIX kadenpaa | gocrynma K
HHPOPMALHOHHBIX PECYPCOB bHast pecypcy
0n0uoTEK | (HAMMEHOB
a 1 koa-Bo | anue IbC,
sk3eMIisi | b CBDY)
poB
OcHoBHas JuTeparypa
OcHOBHI 31eKTponpuBoAa: yueb. mocodue / H. @. MnpuHCKAN. - 3-¢ U371,
crep. - Mockga: M3x-80 MOU, 2007. - 224 c. : ui., Tabdmn. - bubmuorp.: c. 10
216. - IIpeam. yxas. - ISBN 978-5-383-00001-4 : 231,00.
Teopus sanexTponpuBoma: yuaed. s crya. By3oB / B. U. Kimtoues. - 3-¢
U3, nepepad. u jom. - Mocksa: Dueproaromusaar, 2001. - 697 c. : wi. - 21
bubanorp. : c. 689. - [IpenM. ykasz. - ISBN 5-283-00642-5 : 300,00.
JlomoHUTENBHAS JIUTEpaTypa
OcHOBHI 3ekTponpuBoaa: yued. mocodue / A. I1. Emudanos. - 2-¢ u3g,
crep. - Cankr-IlerepOypr: Jlans, 2009. - 191 c. : win. : Tabn. - bubnuorp.: 5
c. 180-181. - ISBN 978-58114-0770-5 : 208,00.
ABTOMATH3WPOBAHHBIN 3JEKTPONPUBO THUIOBBIX MPOU3BOACTBEHHBIX
MEXaHU3MOB U TEXHOJOTMYECKUX KOMIUIEKCOB: y4eO. JJIsl CTyHl. BY30B /
M. I1. benos, B. A. HoBukos, JI. H. Paccynos. - 2-e u3n., crep. - Mockaa: 10
Axanmemusi, 2004. - 575 c. : wun - (Beicmee mnpodeccuonanpHOE
obpasoBanmne). - bubmmorp. : ¢. 567-570. - ISBN 5-7695-1314-4 : 252,67.
Cucremsbl YHOpaBJICHUA JSJICKTPONPUBOIOB!: yqe6. g CTYAC€HTOB BBICHI.
yue6. 3aBenenuit / B. M. Tepexos, O. W. Ocunos ; mox pex B. M.
TepexoBa . - 2- e u3z., crep. - Mocksa: Akagemus, 2006. - 300 c. : un., 10
Tabi. - (Beicmee mpodeccronansHoe oOpazoBanue). - bubmuorp.: c. 296-
297. - ISBN 5-7695-2911-3 : 182,82.
OJeKTpUUYeCcKHi NpUBOJ;: yued. I CTyA. cpel. npod. obpasoBanus / B.
B. Mockanenko. - 3-e uza, crep. - MockBa: Axkagemus, 2005. - 366 c. : 9
un. - (Cpen. npod. obpazoBanue). - bubmuorp. : ¢. 361-362. - ISBN 5-
7695-2502-9 : 253,16.
DNEeKTPONpPUBOABI TIEPEMEHHOTO TOKa C YaCTOTHBIM PErylHPOBaHUEM:
yueb. / I'. I'. COKOJOBCKUH. - 2-¢ u31., uctp. - MockBa: Axkamgemus, 2007.
10
- 266 c. - (Boiciiee npodeccuoHanbHOEe 0Opa3oBaHue). - bubmuorp. :
€.259-262. - ISBN 978-5-7695-4505-4 : 219,03.
NHXUHUPUHT 3JEKTPONPUBONOB M CHCTEM aBTOMaTH3alud: yueo.
nocobue s cryy. By3oB / M. I1. Benos, O. U. 3ementos, A. E. Kozspyk
[u mp.]; mom pen. B. A. Hosuxoma. JI. M. Uepnurosa. - Mocksa: 2

Axanmemus, 2006. - 367 c. : wn - (Beicmee mnpodeccuoanipHOE
obpasoBanme). - bubmmorp. : ¢. 361-362. - ISBN 5-7695-2448-0 : 345,40.




8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»
(nanee cerb-HTEpPHET), HEOOXOAMMBIX IJISI OCBOEHHS TUCUUIIIMHBI

e DJeKkTpuYecKuid npuBox - Bukunenus http://ru.wikipedia.org

e DIeKTpUYECKUN NPUBOJ - BUKM3HAHUE https:// www.wikiznanie.ru/

o [Illxoma mgms osnektpuka (OOpa3oBarenbHBIM calWT. Mos  mpodeccus-3IeKTPUK)
http://www.electricalschool.info/maschiny

o [lIxona TUIs ANEKTPUKA (CpaBo4yHHK AIIEKTPUKA)
http://www.electricalschool.info/spravochnik/

e DJeKTpOHHAs ICKTpOTEXHUYEeCKas Omoimoreka. http:// www.electrolibrary.info/history/

9. Onucanne MaTepUAILHO-TEXHUYECKOI 0a3bl, HEOOXOAMMO /ISl OCYIIeCTBICHHS
00pa3oBaTeIbHOIO MpoIecca Mo AUCHUIINHE

- MOJlyJIbHasi 0OObEKTHO-OPUEHTHPOBAaHHAs TUHAMUYecKas yueOHas cpeaa «Moodley.

10. Tlepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIB3yEeMbIX NPH OCYLIECTBICHUH
00pa3oBaTeIbHOIO MpoLecca 10 JMCUUILIMHE, BKJIYas NepedyeHb NPOrpaMMHOro
ob0ecreyeHust 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.
10.1. [IepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIIOJIB3YEMBIX IPU OCYIIECTBICHUU
00pa30BaTeNLHOTO Mpolecca Mo AUCIUILTHHE?
IIpu ocymecTBieHNH 00pa30BaTENBHOIO Mpolecca IO AUCHUILUIMHE HCHOIb3YHOTCA
clieAyroure HHPOPMALIMOHHbIE TEXHOJIOTHH:
® CIIOJIb30BAaHME HA 3aHATHAX DJCKTPOHHBIX HM3AaHUN (UTEHUE JIEKIHMH C HCHOJIb30BAHHUEM
Clali-npe3eHTalui, 3JeKTPOHHOro y4eOHOro MmocoOus), BUIAEO- M ayauoMmaTepuaioB (depes
Wntepner);
e OpraHu3alys B3auMOJICHCTBUSA C 00yUYaIOUIMMUCS TTOCPEACTBOM EeKTpoHHOU mouTel u CJ1O
Moodle.

10.2. Ilepeuens mporpaMMHOTO 00eCTIeUeHUS
- MS WORD, MS PowerPoint.

10.3. TlepeueHb nH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
He ucnons3yrorcs.

B nepedHe MOTYT ObITh YKa3aHbI TaKie HH(POPMALIMOHHbIC TEXHOJIOI MY, KaK HCII0JIb30BAHHE Ha 3aHATHUSX JICKTPOHHBIX U3/IaHUIl (4TeHUE
JIEKIHUH C UCTIONB30BaHNUEM CIIaiI-TIPe3eHTAINiA, 2IEeKTPOHHOTO Kypca JeKINH, TpahudeckiX 00beKTOB, BUCO- ayIMO- MaTepHaoB (depes
VHTepHeT), BUPTYaIbHBIX 1a00paTOpHii, MPAKTUKYMOB), CIICIIMATN3UPOBAHHBIX U O(UCHBIX TIPOrpaMM, HH(POPMAIIMOHHBIX (CIIPaBOYHbIX)
cucTeM, 6a3 JaHHBIX, OPraHU3aLKs B3aUMOACHCTBHS ¢ 00Y4aIOMUMUCS IOCPEICTBOM IEKTPOHHON MOYTHI, (POPYMOB, FIHTEpHET-IpyIII, CKAHII,
YaThl, BUACOKOH(EPEHIICBA3b, KOMIBIOTEPHOE TECTUPOBAHNUE, ANCTAHIIMOHHEIE 3aHATH (OMMMIHab!, KoHMepeHun), BebuHap (ceMuHap,
OpraHu30BaHHBII yepe3 VIHTepHeT), MOroToBKA IPOEKTOB CUCIIOIb30BAHUEM JIEKTPOHHOTO 0(KCca HIIH 000JIOUKH) H T.1II.


http://ru.wikipedia.org/
https://www.wikiznanie.ru/
http://www.electricalschool.info/maschiny
http://www.electricalschool.info/spravochnik/
http://www.electrolibrary.info/history/

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJINHBI

b1.B.01 Teopus 3;1ekTponpusoja.

YueOHbI BnecenHble H3MEHEHUs IIpenonasarens | IIpotokon 3acenanus
W ron (®UO) BBIITYCKAIOIICH
kadenpsl (nara,

Homep), ®UO 3as.

kadenpoii, oanuch

B mabnuye ykasvisaemcsa moavbKko xapakmep usmMeHnenull (Hanpumep, usmeHeHnue memvl, CHUCKA UCMOYHUKOS NO
meme Uiy memam, cpeocme HPOMEICYMOUYHO20 KOHMPOIs) C yKazanuem NyHKmog pabouei npozpammul. Camo
cooepicanie usMeHeHUtl OYoOPMIAEMCA NPULOHCEHUEM O CKBOHOU HYyMepayul.



