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PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

IIeKTPONPHUBOJ

Ob6pasoBatenbHas nporpammMa: 13.03.02 3neKTPO3HepreTKa 1 3NeKTPOoTEXHMKA, NPOPUb:
ANeKTPO3HepreTmKa

Kypc: 4 5, cemecTpbl : 8 9
PaKynbTeT 3HepPreTMKm, 3a04Has opma 06yyeHuns

CemecTp

No

Bupg geatenbHocTn

8

9

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

0[5

Bcero yacos

0f 180

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

2|23

Jekuymn, yac.

MpakTnyeckune 3aHATUA, Yac.

NabopaTopHble 3aHATUSA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonaTenibHasa paboTa, yac.

0f 155

11

Buabl camocTosATeNbHOM paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

PIr3

12

Bug aTTecTaumm

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuo (cneynanbHocTK): 13.03.02 DneKTposHepreTnka u
3NIEKTPOTEXHNKA

& OC BBefeH B aeinctame npmkasom Ne955 ot 03.09.2015 r. , gata yTBepxaeHms: 25.09.2015 .

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 13.03.02 INeKTPOIHEPreTMKa M 3NEKTPOTEXHMKA

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

SATTY, npoTokon 3acefaHuns kaeapb! Ne5 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKynbTeTa aHepreTnkm, NpoTokon Ne 9 ot 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.T.H. CbiceHKO B. T.
3aBepfytoLnii kadeapoi:

npodpeccop, A4.7.H. AHocos B. H.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT JIblKnH A. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @roC: I1IK.3 cnoco6HocTs NPUHIMATD YIACTHE B IPOCKTHPOBAHIN 00bEKTOB
npodeccuoHaIbHOol IeITeTLHOCTH B COOTBETCTBHH ¢ TEXHHYECKAM 3a/laHieM U HOPMATHBHO-TeXHIHYeCKOoH
AOKYMeHTanueii, cod/ogas pasJnvaable TEXHHUECKNE U K0T HUecKIe TPeOoOBAHMS; ¢ Yacmu CledyIouiux
pe3pabmamoe oGyueHus:

y3. yMeTb NPUMEHSTb, SKCMyaTUPOBaTh U NPOV3BOANTL BbIGOP 3NEKTPUUECKMX U 3IEKTPOHHbBIX arnnapaTos,
MaLLWH, 3N1eKTPUYECKOro NPrBo/a, 060PYA0BaHNS 3NIEKTPUYECKMX CTAHLMIA M NOACTAHLMIA,
3M1EKTPOIHEPTETUUECKMX CUCTEM U CeTeld, CUCTEM 3MEKTPOCHABKEHNS, 971EMEHTOB PeneiiHo 3aluTbl 1
aBTOMATWKM

Komnemenyua @IOC: IIK.5 roToBHOCTD oNpeiessITh NAPAMETPBI 000PY/I0BAHMS 00HEKTOB
npoecCHOHATBHOI JeATEILHOCTH; ¢ YACHI C/1EOVION{UX Pe3YIbmamos 00yueHusn:

32. 3HaTb KJ'IaCCI/I(*)I/IKaLI,I/HO, Ha3Ha4eHMe, OCHOBHbIE CXEMOTEXHUYECKME PELLEHUA yCTpOI7ICTB CVNOBOIA
9/1EKTPOHWKW, OCHOBbI TEOPUIN CUCTEM aBTOMaTUYECKOI0 ynpas/1eHNA

33. 3HaTb H3HAYEHME, 3NEMEHTHYIO Gasy, XapaKTEPUCTMKIN 1 PEFYNMPOBOYHbIE CBOMCTBA 3/1EKTPONPUBO/OB C
ABUraTensiMm NocTOssHHOTO 1 NepeMEHHOT0 TOKa

Komnemenyus @IOC: I1IK.7 roToBHOCTH 06ecieunBaTh TpedyeMble Pe:KAMBI H 3aJaHAbIC MAPAMETPLI
TEXHOJIOrHYecKoro Mpolecca 1o 3aJanHoil MeTOHKE; 8 4ACHU CeOVIONIUX PEe3YAbmanos 00y YeHU:

y2. YMETb NPOBOAUTL aHa/IN3 CUCTEM aBTOMaTUYECKOro yrnpasfeHUsd, OUeHNUBAaTb CTaTUYECKUE N
AVNHaMUYECKMNE XapPaKTEPUCTUKIN

2. TpeboBaHus HI'TY K pesynbTataM 0CBOEHUS ANCLUMNINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLUMNNINHBLI N0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafleTb) 3aHATUN

ANeKTPONpmBOL

MK.3.y3 ymeTb NPUMEHATb, 3KCNyaTUPOBaTb M NPOU3BOAUTL BbIOGOP 3/1IEKTPUYECKUX U
3/1EKTPOHHbIX annapaToB, MallWH, 31eKTPUYECKOr0 Npm1Boaa, 060pyaoBaHNS
3NEKTPUYECKUX CTAHLUUIA U NOACTAHLNIA, 3NEeKTPOIHEPTeTUYECKUX CUCTEM U CETEN, CUCTEM
3N1EKTPOCHABXEHNS, 3/1EMEHTOB PEIEHON 3alMThbl U aBTOMATUKK

1.1IprMeHsITH, 3KCINTyaTHPOBATE M IPOU3BO /AT BEIOOP SIEKTPHICCKUX U MpaKTUYecKme 3aHATUS;
9JIEKTPOHHBIX alIapaToB, MAIINH, 3JIEKTPHIECKOT0 MIPHUBOIA, 000PY IOBaHHUS JlabopaTopHble paboThI;
DIEKTPUMECKHX CTAHIMIL H IIOJICTAHIIAH], SIIEKTPOYHEPIeTHIECKUX CHCTeM | CeTel, | CamocTosiTeNnbHas paboTa
CHCTEM DIIEKTPOCHA O EHMSI, SIIEMEHTOB PeJIeiiHON 3aIMUTHl X aBTOMaTHKA

MK.5.32 3HaTb KJ'IaCCI/I(*)I/IKaLl,I/IlO, Ha3Ha4YeHne, OCHOBHbIE CXEMOTEXHUNYECKWE PELLEHNA
yCTpOI\/'ICTB CU/I0BOWA AJIEKTPOHUNKW, OCHOBbI TEOPUN CUCTEM aBTOMAaTUYECKOIo yrnpaBsieHNA

2 Knaccupukanmio, Ha3HAUECHAE, OCHOBHBIE CXEMOTEXHUYECKHE PEIICHUS Nekuyu; NabopaTopHble paboThl;
YCTPOHCTB CHIIOBOH HJIEKTPOHUKH, OCHOBBI TEOPHUH CHCTEM aBTOMAaTHIECKOTO CamocTosTeNbHas paboTa
YIIpaBJICHUS

MK.5.33 3HaTb H3HaUeHWe, aNIEMEHTHYH0 6a3y, XapaKTepPUCTUKUN 1 PEryMpPoBOYHbIE
CBOWCTBA 3/1EKTPONPUBO/OB C IBUraTeNIAMM MOCTOSIHHOMO 1 NMePeMEHHOr0 ToKa

3.Hasnauenue, 51eMeHTHYIO 0a3y, XapakTepUCTHKA U PETYITMPOBOTHbIC CBOHCTBA | Jlekuuu; J1abopaTOpHbIE PadoThl;
SJIEKTPOIPUBOJOB C ABUTATEIIMU IMOCTOSHHOI'O U IIEPEMEHHOTO TOKA CaMOCTOﬂTeanaﬂ pa6o'|'a

MK.7.y2 ymeTb NPOBOAMTL aHa/IN3 CUCTEM aBTOMATUYECKOr0 yrpaB/ieHus, OLeHNBaTb
CTaTUYeCKUe N JMHAMNYECKME XapaKTEPUCTUKIU

4.Hp0BOlII/ITI) aHaJIA3 CUCTEM aBTOMAaTHICCKOI'O YIIpaBICHUS, OLICHUBATH ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATNS;
CTaTUYICCKUC U JUHAMHWICCKHE XapaKTePUCTUKHA ﬂa60pa‘|’opr|e pa60'|'b|;

CamocTosTenbHas paboTa

3. CofiepxxaHue 1 CTPYKTypa y4ebHOM ANCUUNNHDI

Tabnuua 3.1
CcCblIKM Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ynibTaThbl YyebHasa aesATeNlbHOCTb
hopMblI, yac.
0by4yeHus

CemecTp: 8




AvpakTnyeckas eanHuLa: MoHATUE aBTOMATU3MPOBAHHOO 3/1EKTPONPUBOAA

1. lNoHATMA 1 onpegeneHns
ANCLUNINHBI.

BeegeHue. INoHATME
aBTOMaTU3NPOBAHHOIO
anekTponpueoga (3):
NpUMepbI, KpaTKuii
NCTOPUYECKMIN OYEPK PasBUTUS.
XapakTepuctmka 3l Kak
OCHOBHOrO CpefCcTBa
aneKkTpudunKaumnn
NPOW3BOACTBEHHbIX MPOLLECCOB U
KaK OCHOBHOW HarpysKku B
CUCTEMAX3/IEKTPOCHABXKEHMS.
Knaccudmkaumsa 3r1.

CemecTp: 9

AnpakTuueckas eauHULA: MexaHu4Yeckas YacTb 3MeKTponpueoaa

2. PacyeTHble CXeMbI 11 ypaBHEHUS
ABVXEHWS 3N1IEKTPONPUBOJA.

0,5

PacyeTHble CXeMbl
MexaHun4eckom yactu 3.
MHoromaccoBble MexaHU4ecKme
CUCTEMbI. Y CTaHOBYBLLMECS
PEXMMbI paboTbl.
MexaHWU4ecKme XapakTepucTuKm
JBuratens n pabouero opraHa
MPOM3BOACTBEHHOIO MeXaHM3Ma.
AKTUBHBI 1 peaKTUBHbII
MOMEHTbI CONPOTUBAEHMS.
OnpegeneHve koopguHat
YCTAHOBMBLLIErOCS ABMKEHWS.
YCnoBus cTaTnyeckol
ycTonumsocTu Orl.

3. KuHemaTtuKa 3nekTpornpreoja.

0,5

OcHoBbI MexaHuKu 3.
CTpyKTypa MexaH14ecKo 4yactu
3. YpaBHeHMe 4BUXeHNS
31EMEHTOB MeXaHNYEeCKOW
yacTtu. MNpuseaeHe MOMEHTOB U
CWUN CONPOTMBIIEHNS, @ TaKXKe
Macc 1 MOMEHTOB MHEPLUM K
O[IHOMY O6LLEMY 3/7IEMEHTY.

AnpakTuueckas eguHunua: CTaTUYECKME U AMHAMUYECKIME XapaKTEPUCTUKUN U PEXUMbI paboThbl

3/1eKTPONpUBoa




4. IneKTponpuBoabI C ABUraTesiem
MOCTOSAHHOIO TOKa He3aBUCKMMOr0
BO30YXJeHus.

0,25

2,3

CxeMbl BKNOYEHUS ABuUraTens
NMOCTOAHHOTIO TOKa
He3aB1CMMOro BO36YX4eHus
(4ANT HB). CeoiicTaa,
CTaTNYeCcKmne XapaKTepuCTUKA 1
pexxmmbl paboTsl M ¢ AMNT HB.
EcTecTBEHHasA N UCKYCCTBEHHbIE
MexXaHW4YecKune 1 3/1IeKTpuyeckue
Xapaktepuctukun. Cxema v
XapaKTepucTUKn
AVNHAMNYECKOro TOPMOXKEHNS.
PerynuposaHue CKOpOCTH, TOKa
n MomeHTa 3N ¢ ANT HB: npw
NMOMOLLIM Pe3NCTOPOB B LIENn
AKOPS; U3MEHEHWEM MarHUTHOro
NMOTOKa; NOABOAMMbIM K AKOPIO
Hanps»keHVeMm; B CXeme ¢
LUIYHTUPOBaHVEM 0OMOTKM
Aakopa. Cuctema 3l
"BeHTU/bHbIV
npeobpasoBaresb-ABurartens'.
VmnynbCHbI cnocob
perynmposaHuns KoopanHat 31 ¢
AONT HB.

5. 3neKTponpusogpl €
ABUraTensMun NOCTOAHHOTO TOKa

nocneaosaTenibHOro U CMeaHHoro

BO30Y>XAEHMS.

0,25

2,3

CxeMbl BKOYEHWS ABuUraTenei
MOCTOSAHHOIO TOKa
nocnegosatensHoro (4MNT MB)
1 cmewarHoro (4MNT CB)
BO36YaeHus. CtaTtnyeckue
XapaKTepUCTUKN U PeXXMMbI
paboTel 3 ¢ 4MNT MB.
PerynuposaHue koopauHat 3r1:
MpW KCMNOMbL30BAHNN Pe3UCTOPOB
B LIENW AKOPS; N3MeHEeHEM
MarHWTHOro NoTOKa,;
N3MEHEHVEM HanpsXeHns
AKOpSA; B CXeMe C
LIYHTMPOBaHNEM 0OMOTKM
AKops. Cxembl ynpaeneHusa 3l
AONT MB. MNepexoaHble
npoueccol B cucteme 3r1.
CTaTnyeckume XxapakTepucTuUku u
pexxmumbl paboTsl M ¢ 4MNT CB.
AneKTpomexaHuyecKue
ceoiictea AN ¢ AMNT CB.




6. SneKTponpuBoabI C
aCUHXPOHHLIMWN ABUTaTENAMM.

0 0,25

2,3

3l ¢ aCMHXPOHHLIM ABUraTeNiem
(AL). Cxembl BK/HOYEHMS,
CTaTUyecKmne XapakKTepucTUKM 1
pexxmmbl paboTsbl 3 ¢ AL
[JunHamyyeckoe TopmMoXeHue
A[l. PerynupoBaHue KoopauHaT
C MOMOLLbI0 PE3NCTOPOB B LiensAx
cTaTopa 1 potopa. 3l ¢
MHOrOCKOPOCTHbIM A/l
Cucrtema 3I1 "npeobpaszosaTenb
HanpsKeHuA-aBuratens".
YacToTHbIN cnocob
perynuposaHnsa koopauHat AL
PerynuposaHue ckopoctu A/l B
KackagHbIX CXeMaX BK/TOUEHUS.

7. DNeKTponpuBog, C CUHXPOHHbLIMU

ABUTaTeNIAMN.

0 0,25

2,3

3l ¢ cnHXpoHHBIM (CA) M
crneLyaibHbIMM
anekTpoasuratensiMu. Cxembl
BK/IIOYEHMSA, CTaTUYecKune
XapaKTePUCTUKN CUHXPOHHOIO
3l ana KomneHcauum
peakT1BHON MOLLYHOCTU. CXeMbl
ynpasneHuns CA.

Jnpaktudeckasn egnHmnua: ABTOM

aTunyecKoe yrnpaese

HVe 3/1eKTPONpPMBOAaMM

9. Pa30MKHYTbIE U 3aMKHYTble
CUCTEMbI aBTOMATUYECKOrO
YNpaB/IeHNSA 3M1IEKTPONPUBOLAMU.

2,3,4

[MoHATKE CUCTEMBI
aBTOMATNYeCKOro ynpas/eHuns
(CAY]. PazomkHyTble CAY.
MpUHLMNLI MOCTPOEHUSA U
CXeMbl aBTOMATNYECKOr0
ynpasneHua 4MNT HB npu
nycKe, TOPMOXEHWUN, peBepce.
3aMkHyTble CAY. MNpuHUMnbI
MOCTPOEHUA U CXEMbI
aBTOMATUYECKOro Ynpas/ieHuns ¢
pasNMYHLIMKU TUNAaMK 06PaTHBIX
cBA3eli. dnemeHTHas 6asa
MNH(OPMaLMOHHOI0 KaHana.
CuWHTe3 CTPYKTYp M NapameTpoB
MH(OPMALMOHHOr0 KaHasa.
BaXKHOCTb M aKTya/lbHOCTb
3amMKHYTbIX CAY 3r1
TEXHONOrMYeCKMX NPOLIECCOB B
3N1EKTPO3HEPreTUYECKOA
oTpacnu.

AnpakTnyeckas eamHNLA: DHEPreTUYHECKME XapaKTePUCTUKI 3NEKTPONpUBoaa




8. Bblbop MOLHOCTL 1

JNIEKTPOMarHUTHasAs COBMeCTUMOCTb

aMIeKTPONpMBOaA.

2,3

DbIOUY MUMHULITW OBVIT dTTITEV
ana cuctem 3. Harpes n
OXJTaxXaeHve
3NeKTpOABUraTesnei.
Knaccugmkauus pexmMoB
paboTbl aNeKTpoABMraTenei no
yC/IOBUSAM Harpesa.
HarpysouHasa guarpamma 9rl.
MpoBepka Bbibopa
3NeKTpoABUraTenei,
paboTaroLLyx B
NPOLO/MKNTENbHOM
KpaTKOBPEMEHHOM U
NMOBTOPHO-KPaTKOBPEMEHHOM
pexxmmax. OnpegeneHue
[0NyCTUMOI YacTOTbl
BKJ/TOYEHWNS AaCUHXPOHHbIX
ABUraTenei ¢
KOPOTKO3aMKHYTbIM POTOPOM.
BnunaHwe perynupyemoro 3r1
MOCTOSAHHOIO TOKA Ha CeTU
3/1eKTPOCHAbXeHNS
MPOMBILLAEHHbIX NPEANPUATUIA.
Bonpocbl akTyansHoCcTH
KOMMNEHCaLMn peakTUBHOA
MOLLHOCTM Ha NMPOMBILLIEHHbIX
NPeanPUATUAX N FTeHePUPYIOLLIUX

WAMOALLAQN,

Tabnuua 3.2

TeMbl NabopaTOPHbIX paboT

AKTUBHbIE
(hopMblI, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
00yyeHus

YyebHas aesiTeNlbHOCTb

CemecTp: 9

AvpakTnyeckas eagnHuua: CTaTUUecKme N JMHAMUYECKME XapaKTePUCTUKN N PEXUMbI PaboTbl

3/1eKTPONprBOA

1. NabopaTopHas pa6oTta Nel
"OneKTponpmnBoA C ABUratesnem
MOCTOSAHHOIO TOKa He3aBUCKUMOro
BO30Y>XaeHMNA".

0,5

1,2,3

M3yyeHune meToamk
3KCMEPUMEHTA/IbHOTO
MOJIy4YeHUs CTATUYECKMX U
ANHAMUYECKUX XapaKTePUCTUK
3M ¢ ANT HB.
SKCNepyMeHTa/IbHOE NONyYeHme
CTaTUYECKNX N MHAMNYECKNX
xapakrepuctuk 3 ¢ 4NT HB.
CpaBHeHWMe 3KcrnepumeHTaIbHO
MOJyYeHHbIX XapaKTepucTuK ¢
paccYeTHLIMU.

2. NNaboparopHas paboTta Ne2
"ONeKTponpmnBOoA C aCUHXPOHHbLIM
ABurateniem ¢ hasHbIM poTopom”.

0,5

1,2,3

M3yyeHne MeToAMK
3KCMEPUMEHTA/IbHOTO
NOYyYeHNs CTaTUYECKMX 1
OMHAMUYECKNX XapaKTepUCTMK
3l ¢ aCMHXPOHHbLIM ABUraTenem
¢ hasHbIM poTopm (AL DPP).
SKCnepyMeHTaIbHOe NONyYeHme
CTaTUYECKNX N AUHAMUYECKNX
xapakrepuctuk 3 ¢ AQDP.
CpaBHeHWe 3KcrnepumeHTaIbHO
MOYyYeHHbIX XapaKTepucTuk ¢
paccyeTHbIMM.

AvpakTnyeckas eanHmLa: ABTOMATMYeECKOe ynpaB/ieHne 3/1eKTPoNpuBoaamm




M3yueHne mMeToauk
3KCMEPUMEHTA/IbLHOTO
NnoslyyeHNs XxapakTepnucTuk 3 ¢
3. NabopatopHas padoTta Ne3 ANT HB 8 CAY npoueccamu
"Cuctema peneriHo-KOHTaKTOPHOro nycka, TOPMOXKEHUA U peBepca.
aBTOMaTMYeCKOro ynpasneHus 0 0,5 1,2,3,4 DKCneprMeHTa/IbHOE NOJTyYeHne
3/1eKTPONPNBOAOM NOCTOAHHOIO xapakTtepuctnk 3N ¢ AMNT HB B
TOKa". pexunmMax nycka, TOPMOXeHUs 1
pesepca. CpaBHeHMe
3KCMEPUMEHTA/IbHO MOJYyYEHHbIX
XapaKTepUCTUK C PaCCYETHBIMM.
M3yyeHune meToamk
3KCMEePUMEHTA/IbHOTO
nony4veHna xapaxkrepnctuk 31 ¢
4. NabopatopHas paboTa Ned AL®P B CAY npoueccamu
"Cuctema penemnHo-KOHTaKTOPHOro nycKa, TOPMOXEHUS 1 pesepca.
aBTOMATMYeCKOro ynpas/eHus 0 0,5 1,2,3,4 JKcrnepuMeHTaIbHOE NosyyYeHne
3/1IEKTPOMNPUBOLOM MEePeMeHHOro xapakrepuctuk 3 ¢ AQPP B
TOKa". pexxumax nycka, TOPMOXeHNS «
pesepca. CpaBHeHue
3KCMEPUMEHTA/IbHO MOJYyYEHHbIX
XapaKTepUCTUK C PaCCHETHBIMM.
Tabnuua 3.3
CcbIfIKM Ha
TeMbl NPaKTUYECKUX 3aHATUI AKTUBHbIE | (1o, pesynbTaThbl YyebHasa aesaTe/IbHOCTb
(bopmel, Hac. 06y4yeHus

CemecTp: 9

AvpakTrnyeckas eagnHmua: MexaHUyecKast YacTb 3/1eKTPoONpMBoja

1. PacyeT napameTpoB

MexaHn4eckas 4YacTb CU/I0BOr0O
KaHana 3I1. TunoBble Harpy3Ku
MeXaHUYecKom YacT. Popmynbl

MEXaHNYECKOW YacTu 0 2 1 [NA pacyeta NpmBeaeHNs
3/IEKTPONpPUBOLA. LBWKYLLMXCA MacC.
CocTas/nieHne ypaBHeHWi
LBVXeHus 3r1.
AnpakTnyeckas eguHmua: CtaTudeckmne v AMHaAMUYECKUE XapaKTEPUCTUKU U PEXXMMbI PadboThbl
3M1EKTPONPUBOJA
®ur3myecKmne npoLiecchl
3/1eKTPOMEXaHNYECKOr0
npeobpaszoBaHnsa aHeprumn B8 3l
MOCTOAHHOrO TOKa. Pacyet
CTaTUYeCKNX - eCTECTBEHHOM 1
2. PacyeT CTaTU4YecKux u
NCKYCCTBEHHbIX XapaKTepuCcTuK
ONHAMUYECKNX XapaKTepUCTMK
o AONT HB. PacyeT mexaHU4ecKmx
[BUrartesier NOCTOAHHOIO TOKa B 0 1 1

cMCTeMax Perysimpyemoro
aNeKTponprBoaa.

nepexoHbIX npoueccos 3l ¢
ANT HB B pexxumax
peocTaTHOro nycka,
OMNHAMUYECKOTO TOPMOXEHMS U
TOPMOXEHUA
NPOTMBOBK/IIOYEHNEM. AHANIN3

PeXMMOB paboTbl 3.




3. PacueT ctaTnyeckux u
ANHAMUYECKNX XapaKTepUCTUK
aCMHXPOHHbIX ABUraTenei B
cucTemax peryimpyemoro
3/1EKTPONpPUBOAA.

PacueT cTaTnyeckmx
MeXaHWYeCKNX XapaKTepucTumK
A/l B pexxmmax nycka u
TOPMOXEHUA (AUHAMUYECKOTO U
NPOTMBOBK/IKOYEHNEM). PacueT
MeXaHWYeCKNX nepexogHbIX
npoveccos 31 ¢ ALl B pexxumax
peocTaTHOro nycka,
ANHAMWYECKOTO TOPMOXKEHNA U
TOPMOXEHUA
NPOTWBOBK/IOYEHVEM

JnpakTudeckasa egnHmnua: ABTOM

aTn4eCcKoe yrnpasne

HWe aneKTponpuneogamm

4, PacueT npouecca
aBTOMATMYeCKOro nycka asurarens
NMOCTOSAHHOIO TOKa He3aBUCKMMOr0
BO30YXJeHus.

1,4

Cnoco6bl nycka AMNT HB.
TpeboBaHWsA 1 OrpaHNYeHNs
ToKa (MomeHTa) AMNT HB npu
nycke. PacueT nyckoBoi
Anarpammbl ANT HB. Mposepka
Pe3ncCTOpPOB N0 Harpesy.
M3yyeHne npuHUMnuaibHom
3NEKTPUYECKOi cxeMbl 3 ¢
ANT HB mexaHn3Ma nogbema ¢
peneiHo-KOHTaKTOPHOA
cucTeMol ynpas/eHus. Boibop
TUMa, KPaTKoe onucaHve u
cocTas/ieHMe crelupuKaumm
penefiHo-KOHTaKTOPHbIX
annaparoB ¥ MyCKOBbIX
Pe3nCTOPOB NPUHLMNMAILHOIA
3NIEKTPUYECKOI CXEMbI
ynpasneHuna 3 ¢ AMNT HB
MexaH13Ma nojgbeMa

5. PacueT npotecca
aBTOMATUYECKOro Nnycka
aCMHXPOHHOT 0 3/1eKTPOoABUraTeNs.

1,4

Cnoco6bl nycka AL
TpeboBaHWsA 1 OrpaHUYeHNs
ToKa (MomeHTa) ALl npu nycke.
PacueT nNycKOBOW Anarpammbl
AJl. NpoBepKa pesncTopos Mno
Harpesy.3yyeHue
NPUHLMNNANbHOM
3NEKTPUYECKOI CXEMbI
aCMHXPOHHOro 3l mexaHn3ma
nogbema ¢
penemnHo-KOHTaKTOPHOW
CUCTEMOIA ynpasneHms. PacyeTbl
no BbIGOPY pe3ncTopoB A
MYCKOBbIX 1 TOPMO3HbIX
COMNPOTUB/IEHUIA ACUHXPOHHOIO
3l mexaHu3ma nogbema. Beibop
TUNa, KpaTKoe onucaHue u
COCTaB/ieHMe crelupuKaumm
penemnHo-KOHTaKTOPHbIX
annapaToB ¥ NYCKOBbIX
Pe3nCTOPOB NPUHLMAMANLHON
3NEKTPUYECKOIN CXEMBI
yrpasneHnsa aCUHXPOHHbIM 3l
mMexaHu3Ma nogbema




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbInkuM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaThl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
CemecTp: 8
1 |lMogroToBka K aTTecTaumu 2 | 19 |3

MpopaboTkKa NeKLMOHHOr0, NPaKTUYecKoro v fabopatopHoro matepuana.: MyTtuHues H. H.
ABTOMaTN3NPOBAHHbIN 3NEKTPONPUBOL, : Y4ebHO-MeToAMYeckoe nocobue / H. H. MyTuHues, A. M.
BopoauH, B. T. CbiceHko ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2014. - 78, [1] c. : un., Tabn.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000200480

CemecTp: 9

1 [Pr3 1,4 |25 B

Pa3paboTka 3aneKTponpuBoa rpy3onoabeMHoii nebeaku: pacyeT 1 NOCTPOEHME CTaTUYECKNX
3NEKTPOMEXAHNYECKMX 1 MEXAHNYECKMX XapaKTePUCTMK 3/1IEKTPONPMBOAA, pacyeT 1 NOCTPOEHNE
MeXaHMYeCKNX MepexofHbIX XapaKTepuCcTUK 3/1eKTPONPUBOAA; pa3paboTka NPpUHLMNMAIbHON
3NEKTPUYECKOIN CXEMbI CUCTEMbI aBTOMATWUYECKOr0 YNpaBIeHNs 3NeKTponpueogoM.: Abakymos W. 1.
Teopus anekTponpmeoa : y4ebHo-meToanYeckoe nocoobuve / L. [I. Abakymos ; HoBOCKG. roc. TexXH. yH-T. -
Hosocmnbupck, 2008. - 70, [1] ¢. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

2 |MNoAroToBKa K 3aHATUAM |2, 3 50 |O

: MyTtnHues H. H. ABTOMaTM3MpPOBaHHbIV 3NEKTPONPUBO[, : y4ebHO-MeToaMYecKoe nocobume / H. H.
MytuHues, A. M. bopoauH, B. T. CbiceHKO ; HoBOCKO. roc. TexH. yH-T. - HoBocmbupck, 2014. - 78, [1] ¢. :
un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000200480 Abakymos . [. Teopus
afeKTponpueoja : y4uebHo-metogmueckoe nocodue / . [. Abakymos ; HoBocu6. roc. TexH. yH-T. -
Hosocmbupck, 2008. - 70, [1] ¢. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

3 |ﬂ,ononH|/|Teanaﬂ yyebHas AesTeNbHOCTb |1, 2,3,4 45 |O

. MyTuHues H. H. ABTOMaTU31POBaHHbIN 31EKTPONPUBOL : y4ebHO-MeToAMYecKoe nocobue / H. H.
MytuHues, A. M. BopoauH, B. T. CbiceHKO ; HoBOCKO. roc. TexH. yH-T. - HoBocmbupcek, 2014. - 78, [1] ¢. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000200480 A6akymos . [. Teopus
3NeKTponpuBoAa : yuebHo-meToamueckoe nocobue / N. . A6akyMoB ; HOBOCKG. roc. TEXH. YH-T. -
Hosocmnbupck, 2008. - 70, [1] ¢. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

4 |lMoaroTtoBka K atTecTaymm |1, 2,3,4 35 |3

MoAroToBKa K NeKuusM 1 npopaboTKa NEeKLMOHHOr0 MaTepuasna - CaMoCTOATe/IbHbIE OTBETbI Ha
KOHTPO/IbHble BOMPOCHI. MOAroToBKa K NPaKTUYECKNM 3aHATUAM - pacyeT CTaTUYeCKMX N AUHAMUYECKUX
XapakTepucTux anekTponpusoga. MoLrotoBKa K BbINOSHEHUIO TA60PATOPHbLIX PaboT: BbINOSHEHNE
[OMaLLHEro 3ailaHns, pacyeT CTaTUYeCKMX N AVHAMUYECKMX XapaKTepUCTUX anekTponpueoga.: MyTuHues
H. H. ABTOMaT13MpOBaHHbIN 3NeKTPONPUBOL : y4e6HO-MeToAMYecKoe nocobue / H. H. MyTuHues, A. M.
bopoguH, B. T. CbiceHko ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupcek, 2014, - 78, [1] c. : un., Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000200480 A6akymos . [. Teopus
3NeKTponpuBoaa : yuebHo-meTogm4yeckoe nocobue / N. . AbakyMoB ; HoBOCKG. roc. TeXH. YH-T. -
Hosocmnbupck, 2008. - 70, [1] ¢. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTOATe/IbHOM PaboThbl 06YYatOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLMii NPUMEHSIOTCS MH(DOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMorm (Tabn. 5.1).

Tabnuua 5.1

[esiTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALNOHHbIE TEXHOMOM N

VHhopmumpoBaHme MopTtan HITY

KOHCynbTMpoBaHue e-mail




KoHTposib e-mail

Pa3meLLeHmne yuebHbIX Mopran HITY
MaTepvasios

Tabnuua 5.2

AKTVBHbIE 1 MIHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHVe akTUBHbIX (hopM

1 |[Aunckyccusa
Kparkoe onucanue npumvenenusi: OOcyxneHne mateprana JeKIUOHHBIX U NMPAKTHYECKUX
3aHSITHI

2 |MeTop npoekToB
Kparkoe onucanue npumMenenusi: CaMOCTOATEIbHAS TOATOTOBKA CTYIEHTAMH TEMBI
MNPAaKTUYECKUX 3aHSITUN

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHo ANCLMNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHe Ucnosnb3yeTcs 6anbHO-peiTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUbI AeSATENbHOCTY 00yYatoLLmXcs 62 MakcvManbHbIi 6ann
CemecTp: 9
Iloozomoera xk 3ausmusam: 0
Jlabopamopnasi: 5 10

KoHTponupytowme Matepmanbl NpuBoaaTes B “MyTuHUeB H. H. ABTOMaTU3MPOBaHHbIN 3MeKTPONprBog : y4e6Ho-MeToamnYeckoe nocobue / H. H. MyTuHues, A. M.
BopoauH, B. T. CbiceHko ; HoBOCKG. roc. TexH. yH-T. - HoBocubupck, 2014. - 78, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000200480"

[Ipaxmuyeckue 3aHAMUSL | 5 | 10

KOHTponmpytoLLme MaTepuasl - CrIMCOK BOMPOCOB

PI'3: 20 | 40

KoHTponmpytowye MaTepuansl NpuBogaaTces B “AbakymoB V1. [l. Teopus aneKTponpmBoja : y4ebHo-MeToamyeckoe nocobme / U. . AbakymoB ; HoBOCKG. roc. TeXH. YH-T.
- Hosocnbupck, 2008. - 70, [1] c. : wn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000082406"

Oxzamen: | 20 | 40

KoHTponmpytoLye MaTeprabl - CIMCOK BOMPOCOB

B Tabnuue 6.2 npeAcTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUSM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOHTpO/A
KomneTer PesynbTaTbl 00yyeHUA p
umn 3awmTa 3
qDFOC Pr3 K3ameH

y3. yMeTb NPUMEHNATb, IKCM/yaTUPOBaTh 1 MPOM3BOLUTL BbIOOP 3M1EKTPUHECKMX W
3M1EKTPOHHBIX annapaToB, MallWH, 3MEKTPUYECKOr0 NPKUBOAA, 060PYA0BaHNS ANEKTPUYECKIX
CTaHUWI 1 NOACTAHLMIA, 3/1EKTPO3IHEPreTUYECKMX CUCTEM U CETEN, CUCTEM
3N1EKTPOCHAOXKEHMS, 31EMEHTOB PeNeliHON 3aLLMTbl U aBTOMATUKM

NnK.3




K5 32. 3HaTb KNACCM(UKALIMIO, HA3HAYEHWE, OCHOBHbIE CXEMOTEXHUUECKUE PELLIEHNS YCTPOCTB + +
"~ | c1noBoIi 3NeKTPOHMKM, OCHOBbI TEOPUI CUCTEM aBTOMATUYECKOTO YrpaB/eHNs
33. 3HaTb H3HAUYEHME, IEMEHTHYIO 6a3y, XapaKTEPUCTMKM 1 PErYNIMPOBOYHbIE CBOWCTBA + +
3/71eKTPOMNPVBO/0B C ABUTATENSAMU MOCTOAHHOIO U MEPEMEHHOI0 TOKa
K7 y2. yMeTb NPOBOATL aHA/IA3 CUCTEM aBTOMATUUECKOrO YNPAB/ieHNs, OLigHNBATb CTaTuuieckue | +
" |1 AMHaMUYecKUe XapaKTepucTKu

®OH[ OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MpuIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHasa nuTepaTypa

1. Cumakor I'. M. ABTOMaTH3UPOBAHHBIH 3JIEKTPONPHUBO] ;| yueOHOe rmocobue / . M. Cumaxos ;
Hosocub. roc. texH. yH-T. - HoBocubupck, 2010. - 133, [1] ¢. : wn., Tabn.. - Pexxum goctyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2010/10 simakov.pdf
2. UHXXMHUPHUHT 3JIEKTPONMPHUBOIOB U CUCTEM aBTOMATH3AINH : [yueOHOe nocodue 11t By30B MO
cnenuansHocT 140604 "DnexkTponpuBOa U aBTOMATHKA MPOMBIILIEHHBIX YCTAHOBOK U
TexHoIornueckux komruiekcos" u ap.] / [M. IL benos u ap.] ; mon pen. B. A. HoBukosa, JI. M.
Yepuurosa. - M., 2006. - 366, [1] c.
3. Coxkomnorcknii I'. I'. DaexTponpruBOIbI MEPEMEHHOTO TOKA C YaCTOTHBIM PETYJUPOBAHUEM !
yueOHUK 7151 By30B 10 crienuanbHocT 140604 "3 1eKTpornpruBOag M aBTOMATHKA TMTPOMBIILIEHHBIX
YCTaHOBOK M TeXHOJOTMYECKUX KOMIUIEKCOB" HampasieHust moarotosku 140600
"DneKTpoTeXHUKA, deKkTpoMexanuka u dnektporexHosorun’ / I'. I'. Cokonosckuii. - M., 2006. -
264, [1] c. : un.

[lononHuTenbHaa nuTepaTypa
1. bpacnaeckuii Y. 5. DHeprocOeperaroiuii aCHHXPOHHBIH 3JIEKTPOIPHUBOL : yueOHOe rocodune
mtst By3os / W S1. bpacnasckuii, 3. III. Mmmatos, B. H. Tlomnsixos ; mox pex. U. S. Bpacnasckoro. -
M., 2004. - 248, [1] c. : un.
2. KoBunn C. A. Teopus 35eKTporpuBoza : yaeOHHK i By30B I10 Harp. "ABTOMAaTH3ALMS U
yrnpasiienre" u crer. "DIeKTPOnPUBOA U aBTOMATH3ALHSI IPOMBIIIIIEHHBIX YCTAHOBOK U
texHosiornueckux koMmmuiekcos" / C. A. Kosumn, 0. A. Cabunun. - CII0., 2000. - 496 ¢. : un.

NHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «Hznmarenscteo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeToau4ecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeToauyeckoe obecreyeHve
1. ITytunnes H. H. ABTomMaTu3upoBaHHBIHN 3JEKTPONPHUBO] | yueOHO-MeTonu4ueckoe nocobue / H.
H. ITytunues, A. M. boponun, B. T. Ceicenko ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2014. -
78, [1] ¢. : wn., Tabun.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000200480




2. Abakymos U. /1. Teopus snekTponpuBoaa : yueOHo-Metoauueckoe mocodue / Y. JI. AGakyMoB |
HoBocub. roc. TexH. yH-T. - HoBocubupck, 2008. - 70, [1] c. : wn., Tabmn.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000082406

8.2 Cneunanm3nposaHHoe NporpaMmmHoe obecreyeHvie
1 Office
2 Matlab Simulink
3 MathCAD

9. MaTepuranbHO-TeXHMYECKOe 06ecrneyeHmne

Ja6opaTopHbIii CTeH/

Ne HanmeHoBaHue Ha3HaueHue

1 |/labopaTopHbIil CTeHA Ana uccnegoBaHuns Al |BbinonHeHne nabopaTopHoi paboTbl Ned
MepemMeHHOro Toka

2 |TabopaTopHbIin cTeH Ans nccnegoBaHus 3l |BbinonHeHWe nabopaTtopHoit paboTbl Ne3
MOCTOSHHOIO TOKa

3 |/Mabop.cTeHA ANns uccnefoBaHms cTatuy.m BbinonHeHve nabopaTopHoi pa6oTbl Nel
ANHaMKY. Xap-K 3 NOCTOAHHOro ToKa

4 |J1abop.CTeHA A4N15 UCCNef0BaHUA CTaTUY. LN BbinonHeHve nabopatopHoii paboTbl Ne2
AnHamuy. xap-K 3l nepeMeHHOro Toka

KomnnekT o060pya0BaHUs

Ne HanmeHoBaHue Ha3HaueHue

1 |KoMmnnekT MynbTUMeguinHOro o6opyaosaHuns |poBegeHne NPakTUYeCKUX 3aHATUN
519 naboparopumn
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1. OO000mEeHHas1 CTPYKTYPA (POH/IA OLEHOYHBIX CPEeICTB YUeOHOMH TUCHMILIUHBI

OO6o6mienHass cTpykTypa (OHAA OICHOYHBIX CPEJACTB IO JAUCHHUILIMHE

npusenena B Tabnure.

DJIEKTPOTIPUBO/]T

Tabmumna

ITanel ONEeHKH KOMITEeTeHIUI

IloxazaTenu
®opympyembie copMupoBanHOCTH Meponpusitus
KOMIeTeHI Uit Tembl TeKyIIero IIpomeixyTounas
KOMIETEHIIH (3HAHUS, YMEHNA, KOHTPOJIS aTrecTanus (3K3aMeH,
HABBIKH) (KypcoBoii mpoeKT, 3a4er)
PI'3(P) u np.)
MK.3/TIK y3. ymeThb Pacuer mapamerpoB Pacuetno- Ok3ameH, Bonpocs! 1-9
CIIOCOOHOCTH NPUMEHSITB, MEXaHWYeCKOH YacTH rpaduyeckoe

MPUHUMATh y4aCTHE
B MPOEKTHPOBAHUU
00BEKTOB

OKCILTYaTUpOBATh U
IMpOU3BOJAUTH BI)I60p
QJICKTPHUUYCCKUX U

QJICKTPOIIpHUBOAA. Pacuer
rnporecca aBTOMaTUICCKOro
IMyCKa aCUHXPOHHOI'O

3a7laHKe, 3aJaHne
Nel, paznensr 1,2,
3amanue Ne3,

poeCCHOHANBHON | AIEKTPOHHBIX anekTpoasuratens. Pacuer paznen 1
JeATEIILHOCTH B annapaTtoB, MalllMH, |TIpoIiecca aBTOMaTHYECKOTrO
COOTBETCTBHH C ANEKTPUUECKOTO MyCKa JIBUraTelsi MOCTOSIHHOTO
TEXHUYECKUM NpUBO/A, TOKa HE3aBUCHMOT'O
3aJjaHueM U 00opynoBaHus BO30YkaeHus. Pacuer
HOPMAaTHUBHO- OJICKTPHUUCCKUX CTaTHYCCKUX U TUHAMHWYCCKUX
TEXHUYECKON CTaHLMN U XapaKTePUCTUK aCUHXPOHHBIX
JIOKYMEHTallUEeH, MOJICTAHIIUH, JIBUTATEJIEeN B CUCTEMAaX
cobmonas JIEKTPOIHEPTEeTHIEC |PEerynupyemMoro
pas3nu4HbIe KUX CHCTEM M CeTeil, |anekTponpuBona. Pacuer
TCXHUYCCKHUEC U CUCTEM CTaTHYCCKUX U JTUHAMHWYCCKUX
9KOJIOTUUECKHE JJIEKTPOCHAOKEHHUSI, |XapaKTEepUCTHUK JBUraTeneil
TpeOOoBaHuUs 3JIEMEHTOB PEJIEHHON |TIOCTOSIHHOTO TOKA B CHCTEMaX
3aIUTHL U perynupyemMoro
aBTOMATHUKH 3JIEKTPOIPUBOAA.
[IK.5/TIT roroBHOCTH |32. 3HATH Be16op morHOCTH U Pacuetno- Dk3ameH, Bonpocs! 16-
OIIpeIeNsTh Ki1accu(UKaLUIO, IJIEKTPOMarHUTHAs rpaduyeckoe 20
rapamMeTpsl Ha3Ha4YeHUE, COBMECTHMOCTh 3aJlaHue, 3a1aHKe
obopynoBaHus OCHOBHBIE anektponpuBona. Kunematnka [Nel, pazgenst 1,2,5-
00BEKTOB CXEMOTEXHHUYECKHE (3neKTponpusona. [lonsaTus u 7, 3amanue Ne2,
poeCcCHOHABHON | pEIIeHHs YCTPOICTB  |onpenereH s TUCIHUIUINHEL pasnensl 2,3
JIESATEIBHOCTH CUJIOBOI Pa3zoMkHyTBIE U 3aMKHYTBIE
JJIEKTPOHUKH, CHCTEMBI aBTOMAaTHYECKOTO
OCHOBBI TEOPHHU YTIPaBIICHUS
CHCTEM 3NeKTpoIpuBoAaMu. PacueTHbie
aBTOMAaTHYECKOTO CXEMBI U YPaBHECHHS JBIDKCHUS
YTIPaBIECHUS 3JIEKTPOIPUBOAA.
DNEeKTPOIPUBOJ C
CHHXPOHHBIMU JIBUTATEISIMHU.
DNEeKTPOIIPUBOEI C
ACHHXPOHHBIMH JIBUTATEISIMHU.
DJEeKTPONPHUBO/IBI C IBUTATENEM
MTOCTOSTHHOT'O TOKa
HE3aBHCUMOT'0 BO3OYXKICHUS.
DNEKTPOIIPUBO/IEI C
JBUTATEJISIMH TTOCTOSTHHOT'O TOKa
TIOCIIEI0BATEIBHOTO 1
CMEMIaHHOTO BO30Y)KICHHSL.
[K.5/IT 33. 3HaTh Bri6op mommuaOCTH 1 Pacuerno- Dk3ameH, Bonpocs! 10-
Ha3HaYCHUE, AJIEKTPOMarHUTHAS rpadugeckoe 15
JJIEMEHTHYIO 0a3y, |COBMECTHMOCTh 3aJjaHue, 3a/laHne
XapaKTEpPUCTUKU U |3yieKTpornpuBoaa. PasomkHyTeie |Ne2, paszen 1,
perynupoBOYHBIE 1 3aMKHYTBIE CHCTEMBI 3aganne Ne3,
CBOIicTBa ABTOMATHYECKOTO yIpaBIeHUs |pasznen |
3JIEKTPOIIPUBOAOB C  3JIEKTPONPUBOAAMH.
JIBUTaTEIISIMHU DJEeKTpONprBOL C




MIOCTOSIHHOTO U CHHXPOHHBIMH JIBUTATEISIMU.
NIEPEMEHHOr0 TOKa | DJIEKTPONPHBOIBI C
ACHHXPOHHBIMH JIBUTATEISIMU.
ONEeKTPONPUBO/ABI C ABUraTEIEM
TIOCTOSIHHOT'O TOKA
HE3aBUCUMOTO BO30YXICHUS.
ONEeKTPOIPUBOBI C
JIBUTATEISIMU IIOCTOSTHHOT'O TOKA
NIOCIIEI0BATENBHOIO U
CMEIIAHHOI0 BO30YXICHUSL.

[K.7/TIT roToBHOCTH | y2. yMETh IPOBOIUTH |Pa30MKHYTHIE U 3aMKHYTHIE Pacuetno- Ok3amMeH, Bonpock! 21-
obecrieunBaTh aHaJIM3 CHCTEM CHCTEMBI aBTOMAaTHYECKOTO rpaguyeckoe 30

TpeOyeMble peKUMBI |aBTOMaTHIECKOTO YIIPaBIICHUS 3aJlaHue, 3alaHHe

1 33/I1aHHBIE yIIpaBJICHUS, aneKTporpuBoaamu. Pacuer Ne2, paznensr 1-3

rapamMeTpsl OLICHUBATh npolecca aBTOMaTHYECKOT O 3aganue Ne3,

TEXHOJIOTUYECKOTO  |CTaTUYECKHEe U ITyCKa JBUraTels MOCTOSHHOIO |pasfen 1

polecca o JMHaAMHYECKUE TOKa HE3aBUCHMOT'O

3aJJaHHON METOJIMKE |XapaKTEePUCTUKH BO30YXKIIEHHSI.

2. MeToauKa OLIEHKH ITANOB (l)Ole/IpOBaHI/Iﬂ KOMIIeTEHIINIi B paMKax JUCUHUIIJIHHBI.

[TpomexyTodHas aTTecTalys 1o AUCHHUILIMHE TIPOBOAUTCSA B 9 ceMecTpe - B (popMe dK3aMeHa, KOTOPBIH
HarpaBJieH Ha o1eHKy copmupoBanHocTy kommerennmit [TK.3/TTK, ITK.5/TIT, ITK.7/T1IT.

dopma mpoBeeHUS dK3aMeHa — MUCbMEHHas TIo OmieTam. B kakiom OmiieTe mpecTaBiIeHo J1Ba BOMpoca,
Ha KOTOpBIE CTYIEHT JOJDKEH NaTh Pa3BEpHYTHIM OTBET. BpeMs MOATOTOBKM K OTBETaM Ha BOIPOCHI
Owmiera cocraBisieT He Oosiee 1 waca. B xome oTBera CTyaeHTa, SK3aMEHATOpP MMEET IMpaBO 3a/1aBaTh
JOTIOJTHUTEIBHBIE YTOUHSIOIINE BOTIPOCHI B paMKaxX TEMAaTUK BOTIPOCOB OMIIETA.

Kpome toro, copmMupoBaHHOCTh KOMIETEHIIMN MPOBEPSETCS MPU MPOBEACHUHU MEPOIPHUITHIA TEKYIIETO
KOHTPOJISI, YKa3aHHBIX B Tabmuie pasnaena 1.

B 9 cemectpe 00si3aTenbHBIM 3TaliOM TEKYIIEH aTTECTAIlMH SIBISICTCS PAacYeTHO-TpadHUecKoe 3aJaHHe
(PT'3). TpeboBanus K BeimosHeHHIO PI'3, cocraB u nmpaBuiia olieHKH chopMyarpoBanbl B macmopte PI'3.

OO6mme mpaBuiIa BEICTABIICHUS OIEHKH O AUCIIUIUIMHE OTPEIESIIOTCS OAITbHO-PEUTHHIOBOM CHCTEMOM,
MPUBEJICHHON B pabodeil mporpaMme y4eOHOU TUCIIUTITAHEI.

Ha ocHoBaHMM NpuUBEIEHHBIX Jajee KPUTEPHEB MOXKHO clieiaTh OOHIUK BBIBOJ O C(HOPMHUPOBAHHOCTH
kommnetenmui [1K.3/T1K, TIK.5/I1T, T1K.7/I1T, 3a koTopble OTBEYACT AUCIUILIMHA, HA Pa3HBIX YPOBHSIX.

O0mas xapakTepuCTHKA YPOBHEl 0CBOEHHMSI KOMITIeTEHIM.

Huske moporoBoro. YpoBeHb BBINIOJTHEHUS paOOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHMI,
TEOPETHUECKOE COJIepkKaHKUE Kypca OCBOEHO YaCTUYHO, ITPOOEIbl MOTYT HOCUTH CYILIECTBEHHBIN Xapakrep,
He0OXOUMBbIE MTPAKTUYECKHE HABBIKK PabOThI C OCBOSHHBIM MaTepUanoM cpOpMUPOBAHBI HE JJOCTATOYHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMOil 0O0yueHHs y4eOHBIX 3a/JlaHUil HE BBITIOJHEHBI WU
BBITIOJIHEHBI C CYIIIECTBEHHBIMU OIIMOKAMHU.

IToporoBblii. VYpoBeHb BBINOJHEHUS pabOT OTBEYAeT OOJIBLIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COZEPIKaHUEe Kypca OCBOSHO YaCTUYHO, HO IIPOOEIIbl HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXO0JMMbIe NMPAKTUYECKHE HABBIKM pabOThl ¢ OCBOEHHBIM MaTE€pHUaloOM B OCHOBHOM C(hOpMHPOBaHBHI,
OOJIBIIMHCTBO IMPETyCMOTPEHHBIX MpPOrpaMMoil oOydeHMs y4eOHBIX 3aJaHMi BBIMOJIHEHO, HEKOTOPhIE
BU/JIbI 331aHUH BBITIOJIHEHBI C OLTMOKaMHU.

ba3oBbIid. ypOBeHL BBITIOJIHCHUA pa60T OTBCYAaCT BCEM OCHOBHBIM Tpe6OBaHI/I$IM, TEOPETUUCCKOC
COACPIKAaHUC KypCa OCBOCHO ITOJIHOCTBHIO, 0e3 HpO6€HOB, HCKOTOPBIC MPAKTHUYCCKHUC HABLIKU pa6OTI>I C
OCBOCHHBIM MAaTCpuajioM C(I)OpMHpOBaHBI HEAOCTATOYHO, BCC NPCAYCMOTPCHHBIC nporpaMMoﬁ O6yquHﬂ
yqe6Hme 3aJaHuA BBIIIOJIHCHBI, KAQY€CTBO BBLINNOJIHCHHUA HHU OAHOIO M3 HUX HC OLUCHCHO MHHHMAJIbHBIM
YHUCJIOM 6aJ'IJ'IOB, HCEKOTOPBIC U3 BLIITOJIHCHHBIX 3a,[[aHHﬁ, BO3MOJXKHO, COACPIKAT OIIINOKH.



IIpoaBuHYTHINA. YPOBEHb BBHINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUAM, TEOPETHUECKOE COAEPKAHUE
Kypca OCBOEHO IMOJHOCTBIO, 0e3 MpoOesioB, HEOOXOAUMbIE MPAKTUYECKHE HABBIKK PAabOTHI C OCBOCHHBIM
MaTepuaioM CQGOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOl OOyueHHs YdeOHbIE 3aJaHus
BBITOJTHEHBI, KAYECTBO X BBIMOJIHEHUS OIICHEHO YHUCIOM 0aioB, OJU3KUM K MAaKCUMAJIbHOMY.



®DenepalibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO OOpa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Ka(bezlpa SJICKTPOIIPHUBOJA U aBTOMAaTHU3allvuU IMIPOMBIINIJICHHBIX YCTaAaHOBOK

IMacnopr 3x3ameHa
0 JUCIHUIUIMHE «DIEKTPOIPUBOI», 9 ceMecTp

1. Mertoauka oneHKH

OK3aMeH TpOBOAMTCA NHMCbMEHHOM (opme, mo Owmneram. buner Qopmupyercs mno
CIIETyIOIIEMY TIPABIUTY: MEPBBIA BOIIPOC BBIOMPACTCS M3 auana3oHa BorpocoB 1-15, BTopoii Bompoc
n3 J1uanazoHa BompocoB 16-30 (cmmcok BOMpOCOB TpHUBEACH HWKE). B xome 3k3ameHa
NperoIaBaTeb BIIPABE 3aaBaTh CTYACHTY JIOMOJHUTEIBHbBIC BOMPOCH! U3 0011ero nepedss (1. 4).

dopma IK3aMEHALMOHHOTI'0 OuJieTa

HOBOCHUBUPCKU I'OCYTAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
®akynprer DMA

Bujger Ne 8
K 9K3aMEHY 10 JUCIHIUINHE «ABTOMATH3UPOBAHHBIN ICKTPONPHUBO] He(PTEra30Boii
OTPAaCIN»

1. PerynupoBaHue 4acTOTHI BpallleHUs B AneKkTponpuBoaax. [Tokazarenu kauecTa
peryaupoBaHusl.
2. CAY c orpunatensHoi 00paTHON CBS3bIO IO TOKY C OTCEUYKOM

YTBepxkaato: 3aB. kadenpoit DAITY npocdeccop, Arocos B.H.
(moamnuce) (momxHocTh, PHO)
«__» 20 1.
(mata)

2. Kputepum onieHKH

* OTBeT Ha SK3aMEHAIMOHHBIA OWJIET CUUTACTCS HEYJAOBJIEeTBOPUTEIbHBIM, €CITH CTYJICHT MpU
OTBETC HA BOMPOCHI HE JAeT OIPEICICHWH OCHOBHBIX IOHATHHA, HE CIIOCOOCH IT0Ka3aTh
MPUYUHHO-CTICICTBEHHBIE  CBS3M  SIBIICHUHM, TpU  PEIMICHUH  33aJaud  JOIMYCKaeT
MIPUHIIMITHATBHBIC OMMOKH, OIlEHKa COCTaBIsieT om ) 0o 19 bannos.

* OTBeT Ha 3K3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE, €CJIA CTYJACHT TIPH
OTBETE€ Ha BOMPOCHI JaeT OIpe/eJICHHEe OCHOBHBIX MOHSATHH, MOXET MOKa3aTh MPUYUHHO-
CIICJICTBEHHBIC CBSI3U SIBJICHUH, TPU pPEIICHUU 3aJa4d JIOMYCKAeT HENPUHIMITHAILHBIC
OIIMOKY, HAIPUMED, BEIUUCIUTENbHBIC, OLIEHKA cocTaBiseT om 20 do 28 6annos.

* OTBeT Ha SK3aMCHAIMOHHBIA OHIIET (TeCT) OMJIET 3aCUMTHIBAETCS Ha GA30BOM YPOBHE, €CIU
CTYICHT TpH OTBET€ Ha BOIPOCH (HOPMYIHPYET OCHOBHBIE TMOHSTHS, 3aKOHBI, JaeT
XapaKTePUCTHKY TPOICCCOB, SIBJICHUM, IMPOBOJUT aHAIW3 MPHYUH, YCIOBHH,  MOXKET



MPEJCTaBUTh KAUECTBCHHBIC XapaKTEPUCTHKH MPOIECCOB, HE IOMYCKAET OIUOOK MPH
pelIeHu  3a/1a4uM, OLIeHKa cocTaBiisieT om 29 do 34 b6annos.

* OTBeT Ha SK3aMEHAIIMOHHBIN OWJIET (TeCT) OMJIET 3aCUMTHIBACTCS HAa MPOJABHHYTOM YPOBHE,
€CJIn CTYACHT IIpU OTBCTC Ha BOIPOCBI IMMPOBOAUT CpaBHHTeJ’IBHBIfI aHaJIu3 II0JAXO0A0B,
MIPOBOJIUT KOMIUICKCHBIM aHAIIN3, BBISABISET MPOOJIEMBI, MPEIIaracT MEXaHW3Mbl pEIICHUs,
CHOCO6€H NpeaACTaBUTbL KOJIMYCCTBCHHLIC XaPAKTCPUCTUKU OIPCACICHHBIX IIPOLCCCOB,
MPUBOAUT KOHKPETHBIC MPUMEPHl W3 TPAKTUKH, HE JIOMYCKaeT OIMHOOK U CIocoOeH
000CHOBAaTh BEIOOP METOJ1a PEUICHHS 3aa49H, OlEHKA COCTaBIsIeT om 335 do 40 bannos.

3. IIxaja oueHKu

B o0mieit onieHKe 1o IUCHMIUIMHE SK3aMEHAIMOHHBIC OAJIIbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUjIaMd  OaJUIbHO-PEUTUHTOBOW CHUCTEMBI, NPUBEIACHHBIMH B paboyeil mporpamme
muciuiIuHbl. KoaddumpenT yuera 6aioB 3a 3K3aMeH B 001l OlEHKE 10 TUCIUILIMHE paBeH 1.

4. Bomnpochl K dK3aMeHY 0 JUCHHUILINHE « ABTOMATU3UPOBAHHBIN SJIEKTPOIIPUBO/]
He(Tera3oBoi oTpacin»

ITonstue ABTOMATHU3HUPOBAHHOI'O JJICKTPOIIPHUBOAA U ITPHUHIIUIT CFOpa6OTbI.

Kunemaruka QJICKTPOIIPpUBOIA.
MexaHuka QJICKTPOIIpUBOJAA.

Xapaktepuctuku HIIT HB.
Xapakrepuctuku JIIT I1B.
Xapaxkrepuctuku JAIIT CB.
Xapaxrepuctuku C/I.

O N O wd e

Xapaxtepuctuku AJl ¢ ha3HBIM pOTOPOM.
PerynupoBanue wyacToThl BpallleHUs B 23yeKTponpuBoaax. Ilokazarenu kadecTa
peryJiIupoBaHHsl.

©

10. TTapamerpuueckoe peryImpoBaHUE YaCTOTHI BPAIICHHS B JICKTPOIPUBOIAX.

11. PerynupoBanue Y4aCTOTHI BpalICHUs HMITYJIbCHBIM METOAOM MOJa4YH
Hanpsbkenus B 11T HB.

12. PerynmupoBaHHE 4aCTOTHI BpAIIEHHs B CHCTEME TeHEPaTOp — IBUTATEINb.

13. PerynmupoBaHH€ 4acTOTHI BpalleHHs B CHCTEME TUPUCTOPHBIN IIpeoOpa3oBaTelb —

JBUTATEIIb.
14. YacroTHOE peryiaupoBaHue 4acTOThI BpauieHUs B AJ[ ¢ KOpOTKO3aMKHYTBIM POTOPOM.
15. PerynupoBanue  wyactoTsl  BpamieHHMss B AJ[ ¢ TIOMOIIbIO THUPUCTOPHOIO
perynaropa HarpsKeHHUsL.
16. Pexxum paboOTHI 3JICKTPOITPHBO,IOB.

17. Harpy3ouHble AuarpaMMsl.

18. BBIOOp MOITHOCTH JIBUTATENISI METOJIOM CPEIHHX TOTEPb.

19, BriOop MOIIHOCTHU ABUTraTENsl METOJaMH SKBUBAJICHTHBIX: TOKA, MOIITHOCTH, MOMEHTA.

20. Bpibop MoOmHOCTM  ABHWTraTeNss  MPH  MOBTOPHO-KPATKOBPEMEHHOM  PEKUME
paboTHI.

21. Pa30oMKHYTBIC CHCTEMBI aBTOMaTHUeCKOTO yrpanieHus (CAY).

22. CAY B QyHKITUH CKOPOCTH.

23. CAY B (QyHKIUH TOKA.

24. CAY B QpyHKIIUU BpeMEHH.

25. OOuMii MPUHIIUT MIOCTPOCHUS CTATHUECKOW XapaKTEPUCTUKH B 3aMKHYTHIX CAY.

26. CAY c oTpuraTebHONM 00paTHOM CBS3BIO 1O HAMIPSHKEHUTO.
27. CAY c nonoXuTenbHONH 00paTHOM CBSI3BIO 110 TOKY.



28. CAY c oTpuraTenbHONW 00paTHOMN CBA3BIO 11O CKOPOCTH.

29. CAY c oTpuIaTelbHONW 00paTHOM CBS3BIO IO TOKY C OTCEYKOM.
30. CAY mog4rMHEHHOTO PeryJIupOBaHUS.



DenepanbHOE TOCYAaPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BEICIIIEr0 00pa30BaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»
Kadenpa snexrponpruBoa 1 aBTOMaTH3AIUHN MPOMBIIIICHHBIX YCTAHOBOK

IMacmopr
pac4yeTHO-TpaGUYeCcKOro 3a1aHus

M0 TUCLUIUIUHE «DJIESKTPOIPUBOI», 9 cemecTp

1. MeToauKa OLIEHKH

B pamkax pacueTHo-rpadUuecKOro 3alaHvs 1O AWCIHUIUIUHE CTYACHTHI BBHITIOTHSIOT

pa3paboTKy IEKTPOIPUBO] TPY30MOAbEMHOM JICOCIKH.

[Ipu BBIONHEHHH pPACUYETHO-TPAPUUECKOTO 3aJaHHUS CTYACHTHI JOJDKHBI OINpPEIeTUThH

MOMCHTBI HHCPLHHH OJJICKTPOIIPHUBOAA, OIPCACIUTbL IPUBCACHHBLIC K CKOPOCTH BpallCHUA
QJICKTPOABUTATCIIA MOMCHTBHI CTATHYCCKOI'O COIIPOTUBJIICHHA I [OBYX PCKUMOB pa6OTI>I
QJICKTPOABUTATCIIL, IMOCTPOUTH CTATUYCCKUC XAPAKTCPUCTUKHU W IIYCKOBYHO JUAarpaMmy
QJICKTPONIPHUBOJIAa, PACCUUTATL KU IMOCTPOUTH I‘pa(i)I/IKI/I MCXAaHUYCCKUX TMEPCXOAHBIX ITPOILECCOB,
pa3pa60TaTL MNPUHIUIIHAIBHYIO JJICKTPUUCCKYIO CXEMY YIIPABJICHUA 3JICKTPOIIPUBOJOM.

O06s13aTenbHbIe CTPYKTYpHBIE yacTu PI3.
3ananue Nel:
1. OmnpeneneHre MOMEHTOB MHEPILIUU AJIEKTPOIIPUBOIA

2.

OHpG[[GJ'II/ITB MNPUBCACHHBIC K CKOPOCTH BpallCHUA SJICKTPOABHUIATCIIA
MOMCHTBI CTaTUYCCKOI'O COIMMPOTUBIICHUSA IJIA ABYX PEIKUMOB pa6OTI)I QJICKTPOABUTATCIIA

3. Crarudeckue XapaKTepUCTUKHU AIEKTPOIIPUBOIA
4. TTyckoBasi tuarpaMma 3J1eKTpOIpUBO/Ia

5.

Onpenenuts CONMPOTUBJICHUE U TMOCTPOUTH HCKYCCTBEHHYIO PEOCTaTHYI0 MEXaHUYECKYIO
XapaKTePUCTHUKY DJEKTPOJBUTATENS, 00ECIICUNBAIOIIYIO B PEXKUME MPOTHUBOBKIIOYCHHUS TIPU
CIIyCKe Ipy3a CKOpPOCTh BpaieHus, paBHyio 0, 2wy

Onpenenutb CKOPOCTh OMYCKaHWs Tpy3a, €CIH JIIEKTpoJABHraTeNb Oyaer paboTarh Ha
XapaKTEPUCTHKE N*5, HO B pEKUME F€HEPATOPHOTO TOPMOKEHUS C pEKyTepaluei SHepruu B
CETb.

1. OHpGI[CJ'[I/ITB COMPOTUBJICHUC U ITOCTPOUTH MEXAHUYCCKYIO XaPAKTCPUCTUKY NUHAMHUYCCKOTO

TOPMOXKEHMs, oOecreuuBaroieid MpU HayaJbHOM CKOPOCTH TOPMOXKEHUS, paBHOU
YCTaHOBHUBILEICS CKOPOCTU MOoAbeMa (CM. M. 3.2), Ha4aJIbHbII TOPMO3HOM MOMEHT, paBHBIN
MHT = -2MH .

3amanue Ne2
1 PaccuuraTh M MOCTPOUTH TpaUKH MEXaHMUYECKUX TMepexonHbix mporeccoB - W(t), M(t)

3

ANEKTPONPUBOJA TPY30MOABEMHONW Jnebenku (maHHple cMm. Tabmuma Ne 1 1o
COOTBETCTBYIOIIEMY BapHAHTY) B CJICIYIONIUX PEKAMAX
[Ipy AMHaMHUYECKOM TOPMOXXEHUM B KOHIIE MOJbEMAa TIpy3a Ha XapaKTEPHUCTHUKE,
paccunTaHHOM B 1. 7 3amaun Ne 1, 10 MOTHOM OCTaHOBKHU

Onpenenuth BpeMs TOPMOKEHHUS 10 TOJTHON OCTAaHOBKH.

[Ipy TOpMOKEHNH MPOTUBOBKIIIOYEHHEM B PEXUME CITYCKA Ipy3a OT Ha4aJlbHOW CKOPOCTH
Wias= We (tie We: — CKOpOCTh 3IIEKTpOABHUIraTeNsl Ha €CTECTBEHHOM XapaKTEepPUCTHKE MPH
CIIyCKE Ipy3a B PeKMME T'€HEepaTOPHOI0o TOPMOKEHUS C peKylepalueil SJHEprUH B CETh) A0
Wion =W¢» (rme W¢» — yCTaHOBHBILIASICSI CKOPOCTh MpPHU CIIyCKE Ipy3a B  pEeXHUME
TOPMO’KEHHSI POTUBOBKIIFOYEHHEM, HA PEOCTATHOW XapaKTEPUCTUKE, PACCUATAHHOMU B II. 5
3amaun Nel).

Onpenenuts BpeMsi TOPMOKEHUS.

Samanne Ne3.

1

Pa3zpaboraTh NPUHIUITHATBHYIO JIEKTPUIECKYIO CXEMY YVIIPABICHHS 3JICKTPOIIPUBOIOM
TPY30I0AbEMHOM JICOCTKH.



[lepedeHp rpaduueckoro MaTepuaa;
o BHCKTpI/I‘lCCKI/Ie n (bYHKHHOHaHLHBIC CXEMbI pa3pa6aTLIBaeM0ﬁ CHUCTCMBIJJICKTPOIIPpUBOAA.
o CraTtuueckue XapaKTCPUCTHUKHU BJICKTPOMIPUBOAA ITPU PA3TIUYHBIX pEIKUMaAX.
o HepeXOHHHC IMPOLECCCHI JICKTPOIIPHUBOJAA ITPU PA3JIMIHLIX PCIKUMAX.

OnenuBaembie mozunuu: odopmienue padorsl cormacHo 'OCT 2.105-95, nonHoTta u
TOYHOCTh M3JIOKCHUSI MaTepHaia, PaldOHAIbHOCTh BBIOOpA CHCTEMbI aBTOMATH3WPOBAHHOTO
JJIEKTPONIPUBOJIA, TOYHOCTH IIPU COCTABICHUM CTPYKTYPHOM U JJIEKTPUYECKUX CXEM
ABTOMATH3HUPOBAHHOTO 3JICKTPOIPHUBOJA, TOYHOCTh IPU BHIOOPE 3JIEMEHTOB 3JICKTPUYCCKOMN
CXEMbI, Ka4eCTBO 0(OpPMIICHHUS TPahUIECKOro MaTepuaa.

2. Kputepuu oueHkH

* Pabota cumWTaercs He BBINOJHEHHOH, eciau pabora odopmiieHa HE B COOTBETCTBHU C
tpeboBanusimu ['OCT, BeimmonneHnsl He Bce uactu PI'3, BBIOOp CTPYKTYpBI CHCTEMBI
ABTOMATHYECKOTO  YIpaBICHHS HE OOOCHOBaH, 3JIEMEHTHI  JJIEKTPUYECKOW  CXEMBI
AJIEKTPOIIPHUBO/IA HE BHIOPAHBI MIIM HE COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAHMSIM, KA4eCTBO
rpaduuecKoro MaTepralia HeyJ0BJIETBOPHUTEIbHOE, olleHKa coctapisieT 0-19 6amios.

» Pabora cuuTaercsi BBINOJHCHHOH Ha TOPOTOBOM YpOBHE, eciu pabdora odopmieHa C
otkioneHusiMu ot tpeboBanuii 'OCT, ecnu yactu PI'3 BeINOIHEHBI (hOPMANTBHO:, CTPYKTypa
CHCTEMbl aBTOMATHYECKOTO YIPABJICHUS COCTAaBJICHA C OIIMOKAMH, JJIEKTpUYECKas cXxema
ANIEKTPONPUBOJIa HE OTBEUaeT TPEOOBaHWAM K e¢ (YHKIIMOHHPOBAHHIO, HU3KOE KAdeCTBO
rpaduuecKkoro MaTepuaa, orenka cocranisier 20-28 6amios.

» Pabota cumMTaeTcss BBITIOJIHEHHOW HAa 0a30BOM ypOBHE, eciii pabora odopMicHa B
coorBercTBUM ¢ TpeboBanusmMu ['OCT, cTpyKTypa CHCTEMbl aBTOMATHUYECKOTO YIPABICHUS
cocTaBlieHa 0e3 OMMOOK, HO HE SBISICTCS PAllMOHAILHOW/ONTUMAIBHOW U JAHHOTO THIIA
MEXaHU3Ma, JICKTPUYECKasi CXeMa JIEKTPOIIPUBO/Ia COCTABJICHA, a €€ 3JICMEHThI BRIOpaHbI 03
JOCTaTOYHOTO OOOCHOBAHUS, XOpOIIee KAauyecTBO Tpauueckoro Marepuaia  OIEeHKa
coctaBisieT 29-34 Gayios.

* PaboTta cumTaercs BBIIOJIHEHHOW Ha NPOJABMHYTOM YpOBHE, eciu pabota odopmieHa B
cootBeTcTBUM ¢ TpeboBanusMu ['OCT, crpykTypa cucTteMbl aBTOMAaTHYECKOTO YIPABICHHS
SBJIIeTCS OOOCHOBAaHHONW W Hauwboyiee MOAXOIANICH M JaHHOTO THUIIA MEXaHWU3Ma,
ANEKTpUYECKasi CXeMa JJIEKTPONPHUBO/A COCTaBleHA 0e3 OMHMOOK M ee DIEMEHTHI BBIOPAHBI
BEPHO, XOpollee KaueCTBO rpaguueckoro MaTepuania, olieHka coctanisier 35-40 6amios.

3. IIkajaa oueHku

B o06ueit onenke no aucuuiuinie 0amisl 3a PI'3 yuuThIBatoTCs B COOTBETCTBUU C MPaBUIaMU
OaJIbHO-PEUTUHIOBOM CUCTEMBI, NPHUBEACHHBIMH B paboyeil mporpamme JUCIUIUIMHBIL.
Koagpduiment yuyera 6amutos 3a PI'3 B o01ieit orienke no auciuiuimee paseH 1. [pensapurenbHblii
Oam 3a BBIIOJHEHHWE pacueTHO-Tpadudeckoe 3amanus — 40. DTo 3HAYEHUE CHIDKACTCS B
CIIEYIOIIUX CITyqasX:

1) 3a oumbOKu, OOHAPYKEHHBIE TP MPOBEPKE MOSICHUTENBHOM 3armucku — 10 10 6aiios;

2) 3a cnalyro 3amury paboThl — 10 8 6aIoB.
4. TlpumepHbiii nepedyenb Tem PI'3

BapuanTel Ha pacdeTHO-TpadUYecKoe 3aJaHWe BBIAAIOTCS MPENOoaBaTeNieM, BEIyIIHM
JTUCUUIUIMHY, WHIMBUAYAIBHO KaXXAOMY CTYACHTY. BapuaHT 3ajaHusi COCTOMT M3 apaOCKoii
uugps! (ot 1 1o 36), 3ama0muUX TUIOpPa3MEP U OCHOBHBIE MapaMeTphl SJIEKTPUUECKUX MAaIIUH
noctostHHOro Toka. Hanpumep: 15.



Ta0uua BApUAHTOB Pac4YeTHO-TPaGUIeCKOro 3aJaHusl

Texaudyeckre JaHHbIC SHCKTPOHBHFaTCHCﬁ IMOCTOAHHOI'O TOKa

DneTpoBUTATENH ITOCTOSHHOTO TOKA ¢ He3aBUCUMBIM Bo30Oyxnenuem cepuu 1, U,=220 B, IIB= 100%, p=2, a=1

*.10)- r 107, r 107, 102
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1 3
2 J-12 2,5 14,6 1180 3600 54 0,05 990 11,3 5 270 0,7 1800 0,476 4
3 5
4 5
5 H-21 45 26 1030 3600 113 0,12 921 6,6 2,2 136,4 12 1790 0,584 4
6 3
7 5
8 J11-22 6 33 1100 3600 137 0,15 696 3,7 1,91 132 1,35 1480 0,754 3
9 4
10 5
11 J-31 8 44 840 3600 245 0,3 738 3,32 1,11 122 1,45 1870 0,933 3
12 4
13 4
14 J11-32 12 65 770 3300 402 0,42 558 1,89 0,67 102 1,7 1600 1,35 5
15 3
16 4
17 J-41 16 86 690 3300 598 0,8 492 1,06 0,51 70 2,5 1480 1,76 3
18 5
19 3
20 J1-806 22 116 650 2600 872 1 372 0,675 0,4 65 2,7 1400 25 4
21 5
22 3
23 J1-808 37 192 575 2300 1635 2 278 0,34 0,2 44.4 3,93 1250 3,81 4
24 5
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26

27

11-810

55

280

550

2200

2550

3,6

234

0,332

0,115

46,2

3,9

1500

4,76

28

29

30

121

55

31

1400

3600

98

0,12

690

3,56

1,51

136,4

1,2

1790

0,56

31

32

33

11-22

43,5

1510

3600

137

0,15

522

2,02

1,08

132

1,35

1480

0,757

34

35

36

J1-31

12

64

1360

3600

225

0,3

492

1,37

1,11

120

1,45

1870

0,834
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HOBOCHUBUPCKHHN I'OCYJAPCTBEHHBIA TEXHUYECKUI YHUBEPCUTET
Kadenpa r1ekTponpuBoaa 1 aBTOMATH3ANUN NTPOMBIILJIEHHBIX YCTAHOBOK

PacuerHo-rpaduueckoe 3axanue

Cryaenrt

I'pynna

Tema: Pa3pa0oTka 3/ieKTPONPUBO/IA IPYy30N0AbEMHOI Jede KU

Hcxoanbie 1aHHbIE 1JIA IPOEKTHUPOBAHMS:
Bapuanrt 3aganust:

HomwunansHOE HAIMpsOKCHUC AKOPA:
HpOI{OJDKI/ITSHLHOCTL BKIIFOYCHUA:

Hucno nap noJr0CcoB:
Uwicno mapasuieIbHBIX BeTBEH OOMOTKHY SKOPSI:

Tum sneKTpUuYecKOr MallluHBbL:

HomunansHast MOIITHOCTE:

HoMuHanbHBIH TOK AKOPA:

HomunansHas yactora BpallCHUs:

MaxkcumanbHas 9acToTa BpalllCHUs:

MakcuManbEHEIA MOMEHT:

MOMEHT MHEPUMHU IBUTATEINS:

Yucao aKkTUBHBIX ITPOBOJTHUKOB!

HomwunansHOE COITPOTUBJICHUEC AKOPA:

HomuHansHOE CONPOTUBIICHUE 100aBOYHBIX IIOJFOCOB:
HomuHansHOE CONpOTUBIICHUE 0OMOTKH BO30YK/ICHUS:
HomuHanbHBINA TOK 0OMOTKU BO30YKICHHMS:

Ymcno BUTKOB 0OMOTKH BO30YKJICHUS:

HoMuHanLHEII IIOTOK:

Hucno nycKoBBIX CTYTIEHEH:

Conep:xaHue NOSCHUTEIbHOM 3aNTMCKH:

3aganue Nel:
8. OrmpeneneHre MOMEHTOB UHEPIIMH JIEKTPOIIPUBOIA:
HpI/IBCCTI/I MOMCHTBHBI I/IHepIII/II/I I[BI/I)KYHII/IXCH I/IHepHI/IOHHBIX Macc HpI/IBO)Ia K CKOpOCTI/I

BpalCcHUs 3JICKTPOABUTaATCIIA.

Onpenenuts CyMMapHblii MOMEHT MHEPLHUH PAaCYeTHON SKBUBAJEHTHOM CHCTEMBI IIPUBOAA.

9. Ompenenuth

[Ipu 3TOM NPHUHATH CyMMapHBIi MOMEHT MHEPLHUM COCIUHUTEIbHBIX My(T M HIECTCPHU
pelyKTOpa, BPAIAIOIIUXCA CO CKOPOCTBIO ABUrarens ®1, paBHbIM 0,1)m, a cymmapHsIi
MOMEHT WHEpPLUUHM COEIMHUTENBHBIX My(T M IIECTEpHU PEeryKTOpa, BPALIAIOIIMXCS CO
CKOPOCTBIO MeXaHu3Ma 2, paBHBIM 0,1, = 0,1J6.
MPUBEACHHBIE K CKOPOCTH BpAIEHHS DJIEKTPOJBHUIATENST MOMEHTEI

CTaTMYECKOTO COMPOTUBIIEHUS TS IBYX PEKUMOB PabOThI 3J1€KTPOABUTATENS:
a) IBUTATEIbHBIA PEKUM - IPU TIOIbEME Ipy3a

0) reHepaTOpHBIN (TOPMO3HOMN) PEXKUM MPU CITYCKE Ipy3a.

ITpu sTom KIIJ] MmexaHu3ma NpUHATH paBHBIM Nyex = 0,9, a KII/I penykTopa n, = 0,95.
10. CraTuueckue XapaKTepHCTHKH MJIEKTPOIIPUBO/IA:



[TocTpouTh  €CTECTBEHHBIE  CKOPOCTHYIO M  MEXAaHHYECKYI0  XapaKTePUCTHKHU
AJICKTPOABUTATENSI. YKa3aTh Ha HUX BEJIUYHHY YCTAHOBUBIIMXCS CKOPOCTEH BpalleHUs
JIBATATEIIS IIPU IIOABEME U CITyCKE I'py3a.

OnpeenuTh COOTBETCTBYIOIIME TUHEHHBIC CKOPOCTH ITOAbEMa U OIyCKaHUs Tpy3a.

11.  IlyckoBas nuarpaMma 3JICKTPOIPHUBO/IA:

IToCcTpOUTh IMYCKOBYIO JUarpaMmy JIEKTPOJBUIaTeNs IIPU MUTAHUU €T0 OT CETHU C
HEU3MEHHBIM HAIPSKCHHEM, PABHBIM HOMUHAJILHOMY.

OnpenenuTh BETUYHHY CONMPOTUBIICHHUH ITyCKOBBIX CTYIEHEH, YUCIIO KOTOPBIX OepeTcs
n3 Tabuel Ne 1.

12. OnipenenTh COMPOTUBICHUE M TIOCTPOUTH MCKYCCTBEHHYIO PEOCTATHYI0 MEXaHHUYECKYIO
XapaKTEPUCTHUKY JICKTPOBUTATENSA, 00CCIICUUBAIOIIYIO B PEXKUME IPOTUBOBKIIOYCHHMS TIPU
CIyCKe Ipy3a CKOPOCTh BpamieHus, paBHyio 0, 2wy

13. OnpenenuTh CKOPOCTh OIMYCKaHHWS TI'py3a, €CIM JJICKTPOJBHMIraTe)ib Oynaer paboTarh Ha
XapaKTEPUCTHUKE NS, HO B peXKUME TEHEPATOPHOTO TOPMOKEHHS C PEKYyIepalueii SHePTUn B
CETh.

14. OmnpenenuTh COMPOTUBIICHUE U TOCTPOUTh MEXAHMYECKYIO XapaKTePUCTUKY JMHAMUYECKOTO
TOPMOXKCHHS, OOCCIICUUBAIONICH IIPH HAYaJIbHOW CKOPOCTH TOPMOXKCHHS, PaBHOM
YCTaHOBHBIIICHCS CKOPOCTH TMobeMa (CM. 1. 3.2), Ha4yalbHBIH TOPMO3HOW MOMEHT, paBHBIN
My=-2My.

3amanue Ne2

4. PaccuuTarth M TOCTPOHMTH TpapHKH MEXaHHYECKHUX MepeXoaHbix mporeccoB - W(t), M(t)
JJIEKTPOIIPUBOAA IPY30NOIBbEMHOM jebeaku (maHHple cMm. Tabauma Ne 1 1o
COOTBETCTBYIOILIEMY BapUaHTY) B CIEIYIOIIUX PEXKUMAX:

[Ipu peoctaTHOM IyCcKe B peXUME MOJbEMA IPy3a.
Onpenenuts BpeMs pa3roHa Ha KakJoi CTYIEeHHU IIyCKOBOI'O peocTaTa.
Onpenenuts CyMMapHOE BpeMs pa3roHa.

5. Ilpu nuHAMUYECKOM TOPMOXXEHHMM B KOHIE TMOAbEMa TIpy3a Ha XapaKTepPHUCTHUKE,

paccuuTaHHOH B 1. 7 3agauu Ne 1, 1o MosiHOM OCTaHOBKU:
Onpenenuts BpeMsi TOPMOKEHUS 10 TIOJTHON OCTaHOBKHU.

6. Ilpu TopMOXEHHH NMPOTHBOBKIIIOYCHHEM B PEKUME CITyCKa Ipy3a OT HA4alIbHOW CKOPOCTH
Wias= We (tie We — CKOpOCTh 3JIEKTPOJBUTATENsl HA €CTECTBEHHON XapaKTepUCTUKE MPH
CIIyCKE I'py3a B PEKHMME I'€HEepaTOPHOIO0 TOPMOKEHHUS C peKylepalnueid SHEPrUM B CETh) 10
Wion =We¢» (rne W¢» — ycTaHOBHUBIIAsACS CKOPOCTb IPH CIIyCKE Tpy3a B  pexHMe
TOPMO’KEHHUSI IPOTUBOBKIIIOYEHUEM, Ha PEOCTATHON XapaKTEPUCTUKE, PACCUUTAHHOMU B II. 5
3amaun Nel).

Onpenenutb BpeMsi TOPMOKEHUSI.

3ananue Ne3.
2. Pa3paboTarh NPUHIHUMHAIBHYIO SJICKTPUYECKYI0 CXEMY YIPaBIEHHS AJIEKTPOIPHBOIOM
Ipy30M0bEMHOMN JIEOSAKH.
Texuuueckoe 3ajjanue Ha pa3padboTKy.
I'pyzonogbpeMHas nedeka yCTaHOBJIEHA HAa EPErpy304HOM KpaHe ¢ KPIOKOBBIM TOBECOM.
Pexxum paboThl rpy30mo1-eMHOM Je0eKU - MUKIMYeCKUd. [IUKIT COCTOUT U3 Cleayromux
BPEMEHHBIX OTEPAIIHA:
a) 3acTpornoBKa rpy3a (Hayajio 1UKIIA).
0) O0TsarUBaHKe TpOCa Mepel] HavyaJIoM TMobeMa rpy3a.
B) [logbem rpy3a.
r) [lepemernienne kpaHa k MeCTy meperpysku 1pysa.
1) Cryck rpy3a.
e) [locanka rpy3a.



%) PaccTpomnoBka rpysa.

3) OOTsAruBaHue Tpoca rnepes NoabeMOM MyCTOro KPIOKa.

n) Ilogbpem mycroro kproka.

K) OOpaTHOe nepeMeleHrne KpaHa K MECTY HaXO0K/ICHHUS MEePerpyKaeMoro rpysa.
1) Cryck ImycToro Kproka.

M) [locanka mycToro kproka (KOHeIl LUKIIA).

[IuTanue CUIIOBBIX LENEN U LIENEH YIIPABICHUS OCYIECTBISAETCS OT HCTOUHUKA
MIOCTOSIHHOTO ToKa 220B.

VYropasiieHue 3JIeKTPONPUBOJOM OCYILECTBISETCS ONEPaTOpPOM IMOCPEACTBOM
KOMaHJOKOHTpOJLIEpa u pesIeiHO-KOHTaKTOPHBIX anmnapaTos.
KomangokoHTposiep MMeeT KpoMe HYJIEeBOro (CpeaHero) moijioskeHus eme N+1
nonoxenu Ha “[logpem" u N+1 Ha “Cryck”, rae N - YUCIO MYyCKOBBIX CTEMEHEN
ITyCKOBOI'O peocTara.

Pa3ron snextporpuBosa, Kak Mpu MOABEME, TaK U IPU CIYCKE TIpy3a WIH IIYCTOI'O KpHOKa
MOJKET OCYIIECTBISATHCS:

a) oo [IOCJIEI0BATEIbHBIM HEPEKIIIOUEHUEM PYKOSTKHI
KOMaHJOKOHTpoJIepa ¢ 1-ro moyiokeHus B nouoxkenue N+1.

6) MO0 TMOCTaHOBKOW KOMAaHJOKOHTpOJUIEpa Cpa3y B MmojiokeHne N+1 Ha
“IlompeM" mwmu ‘‘Cmyck”. B 3TOM ciydae JOJDKEH OCYIIECTBISTHCA
ABTOMATUYECKUH MYCK B (PYHKIIUU BPEMEHH.

[IpenycmarpuBaeTcsi CTyeH4aTOe PeOCTaTHOE PETyIUPOBAHUE CKOPOCTHU IEKTPONPUBOAA C
UCIOJIb30BAaHUEM ITYCKOBBIX PEOCTATHBIX XapaKTepuUCTUK. Bxmouenue moboit u3 n-
PEryJIMPOBOYHBIX CTYNEHEH OCYLIECTBIIAETCS YCTAaHOBKOW KOMAHJIOKOHTpOJIIEpAa B
COOTBETCTBYIOIIIEE TIOJIOKEHUE.

Ha 1-oM mnonoxeHMM KOMaHAOKOHTpOJUIEpa B LIENb SKOPSI BKJIIOYAETCS CONPOTUBIICHUE
HWCKYCCTBEHHOM XapaKTEPUCTUKHU, paccuuTaHHOM B 1. 5. Ha 3TOM Xapakrepucruke
ANEKTPONPUBOJ, pabOTaeT B JBUTATEIbHOM pEXUME IPU OOTITMBAHUU Tpoca Mepen
HayajoM IMOJbeMa I'py3a WK MyCTOro Kproka. OHa K€ UCIOIb3YEeTCs U JUIsl MOJIYYEeHUS
MaJOM IOCaJOYHOM CKOPOCTM B KOHIIE CIIyCKa Ipy3a B PEXKHME TOPMOKECHHS
MIPOTUBOBKIIFOUEHHUEM.

OcTaHOBKa 3J€KTPONPUBO/Ia B KOHIE MOJbEMA Ipy3a WM MYCTOTO KPIOKA OCYLIECTBIISETCS
YCTAHOBKOM KOMAaHJJOKOHTpoJulepa B HyJleBoe (cpeaHee) mnojoxeHue. llpu stom
ANEKTPONPUBOJ] NEPEBOJUTCS B PEXKUM JUHAMHUYECKOIO TOPMOXKEHUS aBTOMAaTUYECKUM
ero orkimodyeHueM B ¢yHkuuu OJIC B KoHUE TopMoxeHHs. OIHOBPEMEHHO ¢
BKJIFOUEHUEM JIMHAMUYECKOTO TOPMOXKEHMSI ¢ HEKOTOPOW BBIIEPKKOM BpEMEHHM Ha Baj
AJEKTPOJIBUTaTENsl HAKJIAbIBAETCS JIEKTPOMArHUTHBIN TOPMO3.

OcTaHOBKa 3JEKTPOIPUBO/Ia B KOHIIE CITyCKa I'Py3a OCYLIECTBIISIETCS B CIEAYIONIEM HOPSAKE:

a) KOMaHJIOKOHTpOoJIIep U3 nonoxxkeHus N+1 Ha ‘‘Crnycke" (B 3TOM
MI0JIO)KEHUH KOMaHJAOKOHTPOJIJIEPA OCYIIECTBISIETCS CIIYCK Tpy3a IpU
pabore nBUTaTeNss Ha ECTECTBEHHOM XapaKTEpUCTHKE B PEXUME
TFeHepaTOPHOTO TOPMOXEHHUSI C peKylepaluued DSHEprud B  CETh)
nepeBoauTcst cpady B monoxkenne 1 Ha “Tlogpem". Ilpum Takom
MEePEeKITIOYEHNN KOMaH0KOHTPOJJIEpa JBUTAaTEIh BHAUale MEPEXOAUT B
PEXHUM JUHAMHYECKOTO TOPMOKEHUS (KOrga KOHTPOJUIEP MEPEXOIUT Yepe3
HYJIEBOE CpEIHEE MOJIOKEHUE), a 3aTEM B PEXKUM TOPMOXKEHHUS
MPOTHUBOBKIIIOYEHHEM (IBUTATEH BKIIOYAETCS HA TIOJHEM a TPY3 TO-
MIPEeKHEMY MPOJOJIKAET IABUKEHHE B CTOPOHY CIycKa IOJ AeWCTBUEM
CHJIBI TSDKECTH).



0) mpu momxome Tpy3a K MECTy TIOCAJKH OIepaTop MepeBOAUT
KOMaHJOKOHTpOJJIep B cpenHee  (HYJEBOE) MOJIOKEHUE.
DNEKTPONPHUBOJl 3aTOPMAKUBAETCA JO TOJHOW OCTAaHOBKU B PEXKHME
TUHAMHYECKOTO TOPMOXXCHHS ¥ TIOJ JCHCTBHEM MEXaHUYECKOIO
TOPMO3a C 3JIEKTPOMArHUTHBIM PUBOIOM.

11.4. B cxeme JAOMKHBI OBITh MPEAYCMOTPEHBI CIEIYIOLUIUE BHJIbI
3aIUT AIEKTPOIPUBOA:

a) 3anmTa OT KOPOTKUX 3aMbIKaHUM B CHJIOBOM IIEIH.

0) 3ammra OT HEJOMyCTUMON NIEPerpy3KH

AJIEKTPOJIBUTATENs. B) 3alllUTa OT KOPOTKHUX 3aMbIKaHUH B

LEeMsX YIpaBlIeHUS.

r) 3amuTa OT HeIOMyCTUMOTO CHUXKEHUS ITUTAIOIEr0

HaMpsDKEeHUs. 1) 3aluTa OT HeIOMMYCTUMOrO MepernobeMa rpysa.

) 3amuTa oT 0OpbIBa e 0OMOTKH BO30YKIeHHUS (3aIIuTa OT OOphIBa

moJist). 3) 3ammra oT camo3anycka (HyneBas OJIOKHPOBKA).

1.1.4.11IpenycMOTpeTh aBapuitHOE OTKIIOYCHHE NEKTPONPUBOJIA IOCPEICTBOM

aBapuiiHOM kHONKH “Cron’.

[Ipu cpabateiBanuu 11000 M3 yKa3aHHBIX 3allUT SKOPbH JBUTATENsl OTKIHOYAETCs
OT TMHTAIOMEH CETH TEPEBOJAUTCS B PEXUM JHHAMHYECKOTO TOPMOXKEHUS C
OJTHOBPEMEHHBIM HaJI0KEHUEM JIEKTPOMArHUTHOT'O TOPMO3a.
OnpenenuTh JUIUTETHHOCTD IUKIa PaObOThI TPY30MOABEMHOM JIeOSIKH, ecir (pakTuIecKast
MPOI0JKUTENBHOCTD BKioueHus [1B%=40%.
[Tpu pacdere JTUTEITBHOCTH IUKJIA PEKOMEHTYFOTCSI:

a) JInmurensHOCTh pa3roHa U TOPMOKEHUS TIPH IMOABEME U CITyCKE ITYCTOK0 KPIOKa,
IPUHITh PAaBHBIMH COOTBETCTBEHHO MIJIUTEILHOCTH pPa3rOHa M TOPMOXKEHHS
AJIEKTPOTIPUBO/IA MPH MOABEME U OIYCKAaHUU TPY3a.

6) CymmapHOe BpeMs BBITIOJHEHUS OmNepanuii .. a, 0, €, X, 3, M pazaena 1.1.2
IPUHSTH PaBHBIM 15 cek.

B) 3Ha4YeHHEe BBICOTHI MObeMa U ommyckaHus rpy3a H Oepercs u3 tabmuibr Ne 1.

r) BenmnunHy peakTHBHOTO CTAaTHYECKOTO MOMEHTA CONPOTHUBIICHUS TIPH TIOIHEME
Y CHJIOBOM CITyCKE MYCTOr0 Kproka NpuHATH paBHbIM 10-15% HOMMHANIBHOTO
MOMEHTA JBUTATEIISI.

BriOpaTh SMIMKU COMPOTUBJICHUS U COCTaBUTH CXEMY MX COCIWHEHUH IS
BCEX CTYNEHEW IMyCKOBOIO peocTarta W XapaKTEePUCTHK, 00eCIeunBarONINX
TOPMOYKEHHE TUHAMUYIECKOE U MPOTUBOBKItOYeHueM [1, 7.1-7.4; 4, 6.1-6.3].

Ilepeyennb rpaguyeckoro marepuaJia:

Onektpuueckre U (pyHKIIMOHATIBHBIE CXEMbI pa3padaThiBAEMON CHCTEMBIJIEKTPOIIPUBO/IA.
e (CraTnyeckne XapakTepHUCTHKH IEKTPOIPUBOAA MTPH PA3TMIHBIX PEKUMAX.
° Hepexonﬂme MMPOLECCHI JICKTPOIIPHUBOJAA ITPU PA3JINIHLIX PCIKUMaAX.

PykoBoauTeib pacueTHO-rpaduuecKoro 3aJaHus / /

3aanue K MCTOJHEHHUIO PUHSLI ”? ” 201_r




