defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kacheapa aneKTponprBoaa v aBTOMaTM3aLni NPOMBILLIEHHBIX YCTAHOBOK
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PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

IIeKTPONPHUBOJ

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

Kypc: 4, cemecTp : 7
®aKyNbTET SHEPreTUKN,

CemecTp

No

Bupg geatenbHocTn

7

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

180

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

101

Jekuymn, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

NabopaTopHble 3aHATUSA, Yac.

18

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonaTenibHasa paboTa, yac.

79

11

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

PI'3

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: 7




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.

JnpakTtudeckan egnHmua: MexaH

nyeckKad 4acTb 3/IEKTPONpmMBOAa

2. KnHematuka aneKTponpueoza.

OcCHOBbI MexaHuKu 3.
CTpyKTypa MexaHN4YecKoi YacTu
3l. YpaBHeHVe OBMKEHNA
3N1IEMEHTOB MeXaHNYECKOW
yacTtu. lNpuBeeHNe MOMEHTOB U
CWUJ1 COMPOTMBIIEHMS, @ TaKXKe
Macc ¥ MOMEHTOB MHEpLUN K
0[JHOMY 06LLEMY 3/1IEMEHTY.

3. PacyeTHble CXeMbl 1 ypaBHEHNS
ABVDKEHUS 371IEKTPONPUBOJA.

PacueTHble CXeMbl
MexaHun4eckor yactu 9.
MHOromaccoBble MexaHU4ecKme
CUCTEMbI. Y CTaHOBYBLLMECS
PeXWUMbl paboThl.
MexaH14YecKme XapaKTepucTUKm
JBuratens n pabouero opraHa
MPOM3BOACTBEHHOIO MexaHm3ma.
AKTUBHBIA 1 peaKTUBHbII
MOMEHTbI CONPOTUBNEHUS.
OnpegeneHve koopanHat
YCTaHOBMBLUEr0CH ABUKEHUS.
YCnoBus CTaTUYeCKOoM
ycToiumsocTy 3.

AvpakTnyeckas eagnHuua: CTaTUUecKme N JMHAMUYECKME XapaKTePUCTUKN N PEXUMbI PaboTbl

3/1eKTPONprBOA




4. IneKTponpuBoabI C ABUraTesiem
MOCTOSAHHOIO TOKa He3aBUCKMMOr0
BO30YXJeHus.

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.

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.




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
0 6 2,3 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.

6. SneKTponpuBoabI C
aCUHXPOHHLIMWN ABUTaTENAMM.

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

AnpakTnyeckas eamHNLA: HePreTUYHECKME XapaKTePUCTUKI 3NEKTPONpuBoaa

BbIo0OY MUMAUTITW OBVTd1ETIEV
ana cuctem 3. Harpes u
OXNaXxaeHve
3NeKTPOABMraTeneil.
Knaccuimkaums pexxMmon
paboThbl 3NEKTPOABUIaTeNeit No
YCNOBUAM Harpesa.
Harpy3ouHas guarpavmma 3r1.
Mposepka Bbl6Opa
3NeKTpoABUraTesnen,
paboTaroLmx B
MPOAOIKNTENBHOM
KpaTKOBPEMEHHOM U
NMOBTOPHO-KPaTKOBPEMEHHOM
pexvmax. OnpegeneHue
A0NYCTUMOM YacTOTbl
BK/TOYEHMSA aCUHXPOHHBIX
ABurartenei ¢
KOPOTKO3aMKHYTbIM POTOPOM.
BnusHue perynupyemoro 3r1
MOCTOSAHHOIO TOKa Ha CeTu
3N1eKTPOCHAbXXeHNSs
MPOMBILLEHHBIX NPEANPUATUIA.
Bonpockl akTyansHOCTH
KOMMeHcaummn peakTUBHOA
MOLLHOCTM Ha MPOMbILLIEHHbIX
NPeAnpUATAAX U FTEHEPUPYIOLLNX

KAMAALHAGQN

8. BbI60p MOLHOCTU 1
3/1eKTPOMarH1THas COBMeCTUMOCTb 0 4 2,3
3/IEKTPONpPUBOLA.

AnaakTuueckas eaquHULEA: ABTOMATUYECKOE YNpaB/eHre 3/1eKTPonprBoAamMiu




9. Pa30MKHyTbI€ 1 3aMKHYTble
CMCTEMbI aBTOMATHYECKOTO
yNpaBeHus 3N1eKTPONpUBOAaMM.

2,3,4

MMoHATHe cUCTEMBI
aBTOMaTUYeCKOro ynpas/eHus
(CAY]. PazoMmkHyTble CAY.
MpUHLMNBI NOCTPOEHUSA U
CXeMbl aBTOMATNYECKOr0
ynpasneHusa AMNT HB npu
nycke, TOPMOXEHUN, peBepce.
3amkHyTble CAY. MMpuHLmMnbI
NMOCTPOEHUSA U CXEMbI
aBTOMaTUYECKOro yrnpas/eHus ¢
pasfIMYyHbIMU TUNamMm 06paTHbIX
CcBA3ei. AnemMeHTHas 6asa
NH(OPMaLMOHHOI0 KaHana.
CuWHTe3 CTPYKTYp M NapameTpoB
MNH(OPMaLMOHHOT0 KaHaa.
BayKHOCTb M aKTyanbHOCTb
3aMKHyTbIX CAY 3l
TEXHONOrMYECKMX NPOLIECCOB B
3NEKTPO3HEPreTUYECKOIA
oTpacnu.

Tabnuua 3.2

TeMbl nabopaTopHbIX paboT

AKTUBHbIE
hopMmbl, yac.

Yachl

CcbI/IKM Ha
pe3ynbTaThl
06y4eHuns

YyebHas eaTeNIbHOCTb

CemecTp: 7

AvpakTnyeckas eanHuua: CTaTUUecKme U IMHAMUYECKME XapaKTePUCTUKN U PEXUMbI PaboThbl

3/1EKTPONPUBOAA

1. NabopaTopHas pa6oTta Nel
"OneKTponprBo A C ABUraTenem
MOCTOSIHHOIO TOKa He3aBUCMMOrO
BO30Y>XAeHMA".

1,2,3

M3yyeHre METOAMK
3KCMEepPUMEHTa/IbHOro
MOSIyYEHUS CTATUYECKMX U
OMNHAMUYECKNX XapaKTepUCTUK
3N ¢ ANT HB.
DKCMeprMeHTa/IbHOE NOJTyYeHne
CTaTUYECKNX U MHAMNYECKNX
xapakTtepuctuk 3N ¢ AMNT HB.
CpaBHeHue 3KCneprMeHTaIbHO
MOJTyYEHHbIX XapaKTEPUCTUK C
pacCYeTHLIMMU.

2. NabopatopHas paboTta Ne2
"2N1eKTponprBOg, C aCUHXPOHHLIM
JBurartesniem ¢ asHbIM poTopoM".

1,2,3

M3yyeHune meToamk
3KCMEePUMEHTA/IbHOTO
MOJIy4YeHUs CTATUYECKMX U
ANHAMUYECKNX XapaKTepPUCTUK
3l ¢ aCMHXPOHHbLIM ABUratenem
¢ hasHbIM poTopm (ALAPP).
JKCMeprMeHTa/IbHOE NOJyYeHne
CTaTUYECKNX U LMHAMNYECKNX
xapaktepuctuk 3 ¢ A4PP.
CpaBHeHue 3KCnepuMeHTaIbHO
MOJTyYEHHbIX XapaKTEPUCTUK C
pacCYeTHLIMMU.

AnpaakTuueckas equHnLA: ABTOMATUYECKOE YNpaB/ieHne 3/1eKTPonprBoAamMu




M3yyeHmne meToamk
3KCMEPUMEHTA/IbLHOTO
NnoslyyeHNs XxapakTepnucTuk 3 ¢
3. NabopatopHas padoTta Ne3 ANT HB 8 CAY npoueccamu
"Cuctema peneriHo-KOHTaKTOPHOro nycka, TOPMOXKEHUA U peBepca.
aBTOMaTMYeCKOro ynpasneHus 0 4 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 4 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: 7

AvpakTrnyeckas eagnHmua: MexaHUyecKast YacTb 3/1eKTPoONpMBoja

1. PacyeT napameTpoB

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

MEXaHNYECKOW YacTu 0 4 1 [NA pacyeta NpmBeaeHNs
3/1eKTpOonpunBoAa. 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
[Buraresiell MOCTOAHHOIO TOKa B 0 8 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
No Buabl camocToATeIbHOM paboThbl pe3ynbTaThbl
BbIMNOJTHEHWE |KOHCY/IbTaLnn
06yyeHus
CemecTp: 7
1 |pr3 1,4 25 3

Pa3paboTKa aneKkTponpuBoia rpy3onoabeMHoOl ebefKn: pacyeT 1 NOCTPOEHUE CTATUYECKNX
3NEKTPOMEXAHUYECKMX Y MEXAHNYECKNX XapaKTepPUCTUK 3N1EKTPONPUBOLA, PACUET U NOCTPOEHNME
MEeXaHNYeCKNX NepexoHbIX XapakTepUCTUK 3/1IeKTPONPrBOAa; pas3paboTka NPpUHLMNAaNbHO
3NEKTPUYECKOIN CXEMbI CUCTEMbI aBBTOMATUYECKOr0 YNpaB/eHns 3neKTponpueogom.: Abakymos . [.
Teopus aneKTponprBoaa : y4ebHo-mMeToanYeckoe nocobue / N. [I. Abakymos ; HoBOCKO. roc. TeXH. YH-T. -
Hosocmnbupck, 2008. - 70, [1] ¢. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

2 |MoprotoBka K 3aHATMAM |2, 3 35 |3

MofroToBKa K fIeKLMAM 1 nMpopaboTka NIEKLUMOHHOr0 MaTeprasa - CaMOCTOATE/IbHble OTBEThI Ha
KOHTPO/IbHbIE BONPOCHI. [104roToBKa K MPaKTUYeCKUM 3aHATUAM - pacyeT CTaTUYECKUX U AUHAMUYECKMX
XapaKTepucTux anekTponpusoga. MofrotoBKa K BbINOSHEHUO TA60PATOPHbLIX PaboT: BbINOSHEHNE
[OMaLLHEro 3alaHns, pacyeT CTaTUYeCKMX N AVHAMUYECKMX XapaKTepucTuUX anektponpueoga.: MytuHues
H. H. ABTOMaT13MpOBaHHbIN 3NEKTPONPUBOL : y4ebHO-MeToAMYecKoe nocobue / H. H. MyTuHues, A. M.
bopoauH, 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 Abakymos . [. Teopus
aNeKTponpueoja : yuebHo-metogmueckoe nocobue / . [. Abakymos ; HoBocu6. roc. TexH. yH-T. -
Hosocmnbupck, 2008. - 70, [1] ¢. : wun., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

3 |MNopgroTtoBka K atTectauun |1, 2,3,4 |19 |3

MpopaboTKa NeKLMOHHOr0, NPaKTUYecKoro 1 flabopatopHoro matepuana.: MyTuHues H. H.
ABTOMATU31POBaHHbIN 3/1EKTPONPUBOL : y4ebHO-MeToAMYeckoe nocobume / 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 Abakymos . [. Teopus
3neKTponpueoaa : y4ebHo-meToamueckoe nocodue / U. [. AbakymoB ; HoBOCKG. roc. TEXH. YH-T. -
Hosocmnbupck, 2008. - 70, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082406

5. TexHonormnsa oby4veHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATe/IbHOM PaboThbl 06YYaOLLIMXCS, & TAKXKe NPOBeAEHUS
KOHCY/NbTaLMii NPUMEHSIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrm (Tabn. 5.1).

Tabnuua 5.1
JeAaTenbHoOCTb VHhopmauoHHO-KOMMYHMKaLUNOHHbIE TEXHOIOM NN
VHhopmmpoBaHme MopTtan HI'TY
KOHCynbTMpoBaHue e-mail
KOHTpO/ib e-mail

Pa3meLLieHne yUeBHbIX

MaTepUanon MopTan HI'TY




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmeHoBaHVe akTUBHBIX (hopM

1 | Awnckyccus

Kparkoe onucanue npumvenenusi: OOCykaeHne MaTepyuasia JEKIIUOHHBIX U IMTPAKTHUYECKAX
3aHITHUN

2 |Metog npoekToB

Kparkoe onucanue npumenenus: CaMocTosTeNbHAS MOATOTOBKA CTYASHTAMH TEMBI
MPAKTHYECKHUX 3aHSITHH

6. MpaBunna aTTecTayum oby4varoLmMxcs rno y4ebHom gucumninHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnunua 6.1
OueHnBaeMble BUAbI AeSATE/TbHOCTU 06yYatoLmxcs '%/Iaﬁ';'_l MakcuMasbHbI 6ann
Cemectp: 7
Jlabopamopnas: 5 | 10

KoHTponupytowme Matepuaibl NpuBoAaaTes B “AbakymoB V. [. Teopuws aneKTponpmBoAa : y4ebHo-MeToanyeckoe nocobme / U. . AbakymoB ; HoBOCKG. roc. TexH. yH-T.
- HoBocm6mpck, 2008. - 70, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000082406"

[Ipaxmuyeckue 3anHAMUL | 5 | 10

KoHTponmpytoLye MaTepuasbl - CIMCOK BOMPOCOB

PI'3: 20 | 40

KoHTponmpytowme matepmanbl npuBoasaTcs B "Abakymos W. [. Teopus 3nekTponpueoga : yue6Ho-meToamyeckoe nocobue / W. [. Abakymos ; HoBOCKG. roc. TEXH. yH-T.
- HoBocmbupck, 2008. - 70, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000082406"

Drzamen: | 20 | 40

KoHTponupytoLme MaTepuanbl - CIMCOK BOMPOCOB

B Tabnuue 6.2 npeAcTaBneHO COOTBETCTBMUE (HOPM KOHTPONS 3asBNSEMbIM TPEOOBaHNAM K
pe3ynbTaTam OCBOEHUS AUCLMM/INHBI.

Tabnuua 6.2
Kogpl Popwmbl
KOMMNeTeH KOHTPONA
o PesynbTaTbl 00yyYeHUA
Ui 3awmTa
»droc Pr3 OK3ameH
y3. YMeTb NPUMEHATb, IKCM/TyaTUPOBATbL U MPOU3BOLUTL BbIGOP 3M1EKTPUYECKMX U
[IK.3 |?EKTPOHHbIX annapatos, MallMH, 3NEKTPUHECKOro NpUBOAR, 060pY0BaHNA ANEKTPUYECKNX + +
"~ |cTaHUWin 1 NOACTAHLMIA, 3NEKTPOIHEPreTUYECKMNX CUCTEM U CETEN, CUCTEM
3/IEKTPOCHAOXEHNS, 31EMEHTOB PENeAHOM 3aLLMThbl 1 aBTOMATUKN
MK5 32. 3HaTb KNACCU(UKALIMIO, Ha3HaYeHKe, OCHOBHbIE CXEMOTEXHUYECKME PELLEHNS YCTPONCTB + +
"~ |cnnoBoli aNeKTPOHMKM, OCHOBbI TEOPUM CUCTEM aBTOMATUYECKOTO YNpaB/eHns
33. 3HaTb H3HAYeHWe, 3NeEMEHTHYI0 6a3y, XapaKTEPUCTUKM 1 PErYNMPOBOYHbIE CBOWCTBA + +
3NEeKTPONPUBOLOB C ABUraTensMy NOCTOAHHOIO U NEPEMEHHOr0 TOKa




y2. YMETb NMPOBOANTbL aHa/IM3 CUCTEM aBTOMAaTUYECKOr 0 ynpas/ieHUA, OLEeHMBATb CTaTUYECKNE

nK.7 W OUHAMUYECKME XapaKTePUCTUKM

®OH[ OLEHOYHBIX CPEeACTB 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
"INeKTPOTEeXHUKA, dIeKTpoMexaHuka u snektporexHonorun” / I'. T'. Cokomosckwii. - M., 2006. -
264, [1] c. : un.

[lononHuTenbHaa nuTepaTypa

1. bpacnaeckuii Y. 5. DHeprocOeperaroiuii aCHHXPOHHBIH 3JIEKTPOIPHUBOL : yueOHOe rocodune
s By3oB / U. 1. Bpacnasckuii, 3. III. Mmmaros, B. H. Tossikos ; mox pen. U. 5. 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. Texs. yH-T. - HoBocubupck, 2014. -
78, [1] ¢. : wn., Tabun.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000200480

2. Abakymos U. JI. Teopus snmekTponpuBoaa : yueOHo-Metoauueckoe mocodue / M. JI. AGakyMoB |
Hosocub. roc. texn. yH-T. - HoBocubupck, 2008. - 70, [1] ¢. : ., Tabn.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000082406

8.2 CreunanmsnpoBaHHOe NporpaMmmHoe obecreyeHve
1 Office
2 Matlab Simulink
3 MathCAD




9. MaTepmanibHO-TexHMUeCKoe o6ecrneyeHmne

JNa6opaTopHblii CTeH/

Ne HanmeHoBaHue Ha3HaueHue

1 |NabopaTopHbIv cTeH ans uccnefosarus 3 |BbinonHeHMe nabopaTtopHoi paboTbl Nod
nepemMeHHOro Toka

2 |NabopaTopHbIin cTeH Ans nccnegoBaHus 3 |BbinonHeHne nabopaTtopHoii paboTbl Ne3
MOCTOAHHOIO TOKa

3 |/Mabop.cTeHA Ans uccnefoBaHms cTaTtuy.m BbinonHeHve nabopaTopHoi pa6oTbl Nel
AMHaMKY. Xap-K 3 NOCTOAHHOro ToKa

4 |J1Tabop.CTeHA A4N15 UCCNef0BaHUA CTaTUY. LN BbInonHeHve nabopatopHoii paboTbl Ne2
AnHamuy. xap-K Sl nepeMeHHOro Toka

KomnnekT 060pya0BaHus

Ne HanmeHoBaHue Ha3HaueHue

1 |KoMnnekT MynbTUMeAUIAHOrO 060pyaoBaHMs |MpoBefeHre NPaKTUYECKMX 3aHATUI
ans naboparopuu
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1. OO000meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM N CIUIITTUHBI

O06oOmenHass CTpykTypa (OHIAa OIICHOYHBIX CPEICTB MO JAHCHHILIMHE DIEeKTPONPUBO/I
npuBeneHa B Tabmuire.
Tabnuna
ITanbl ONEeHKH KOMIeTeHIii
IMoxa3zarenun
copMupOBaHHOCTH MeponpusTus
Popmupyemrie KOMIIeTeH Mt Tembl TeKyumero IIpomexyTounas
KOMIETEHIUTH (3HaHus, yMeHusl, KOHTPOJIsA arrecTanus (3K3aMeH,
HABBIKH) (KypcoOBOIi NPOEKT, 3a4eT)
PI'3(P) u ap.)
ITK.3/TIK y3. ymeThb Pacuer mapamerpoB PacuerHo- Ok3ameH, Bonpocs! 1-9
CIOCOOHOCTB TIPUMEHSTD, MEXaHW4YeCKOW YacTh rpaduyeckoe
IMPUHUMATE YYacTHE [3KCIUTyaTHpOBaTh U |3neKkTponpuBoja. Pacuer 3aJlaHue, 3a/laHue
B IPOCKTHPOBAaHUH  |[IPOM3BOAUTH BHIOOpP |Mpoliecca aBTOMAaTH4YECKOTO Nel, paznenst 1,2,
00BEKTOB INEKTPUUYCCKHX U MyCcKa aCHHXPOHHOTO 3ananue No3,
npo(hecCHOHABHON | 3IIEKTPOHHBIX anekTpoasurarens. Pacuer pazzgen 1
JIeSITeTIbHOCTH B anmapaToB, MalllH, |TPOIEcca aBTOMATHIECKOTO
COOTBETCTBUH C JIIEKTPUIECKOTO ITyCKa JIBUTATENs OCTOSTHHOTO
TEXHUYECKUM MIPUBOJIA, TOKa HE3aBUCHMOTO
3aJaHUEM U obopynoBaHus B030yskneHus. Pacuer
HOPMaTHBHO- NMEKTPUUCCKUX CTaTHYECKUX U TUHAMHYIECCKUX
TEXHMYECKOH CTaHLUH U XapaKTEPUCTUK aCHHXPOHHBIX
JIOKyMEHTaLueH, MOICTaHIUM, JIBUTATEJIEH B CUCTEMAX
cobionas NIEKTPOIHEPTETUUEC | PEryIUPyEeMOro
pas3ynIHbIe KUX CHCTEM M ceTel, |anmekrponpuBoaa. Pacuer
TEXHUYECKUe U cUCTEM CTaTHYECKUX U TUHAMHYECKUX
9KOJIOTUUECKHE JNIEKTPOCHAOKEHHUSI, |XapaKTepUCTUK JBUraTeNei
TpeGoBaHUA 3JIEMEHTOB PENCHHON | TOCTOSIHHOI'O TOKA B CHCTEMaX
3aIIUTHI 1 peryimupyeMoro
ABTOMATHKH JIEKTPONPUBOA.
ITK.5/TIT rotoBHOCTH | 32. 3HATH Br16op momHOCTH U PacuetHo- OK3aMeH, BOIPOCH! 16-
OTIpEeNIeNATh KI1accu(UKaIHIO, AJIEKTPOMarHUTHAS rpagudeckoe 20
apamMeTpsl Ha3HaueHHE, COBMECTHMOCTh 3aJlaHue, 3a/laHnue
obopyaoBaHusA OCHOBHBIE anektponpuBona. Kunemaruka |Nel, paspens 1,2,5-
00BEKTOB CXEMOTEXHHUYECKUE [3nexTponpusoja. Ilonsatus u 7, 3amanne Ne2,
npodeCcCHOHANBHON | pelIeHus yCTPOUCTB | ONpeesIeHUsl JUCUHUIUINHBIL. pasznenst 2,3
JIEATENIBHOCTH CUJI0BOH Pa3oMkHYTBIE U 3aMKHYTbIE
3NEKTPOHUKH, CHCTEMBI aBTOMaTHYECKOT O
OCHOBBI TEOPUH yTIpaBICHUS
cucTeM aJIeKTpoIpuBOaMu. PacueTHbie
ABTOMAaTHYECKOTO CXEMBI U YPaBHEHUSI IBIKCHUS
YIpaBIeHUS JIEKTPONPUBOA.
ONEeKTPOIPUBOJA C
CHHXPOHHBIMH JIBUTATEISIMHU.
OIEeKTPOIIPUBOIBI C
ACHHXPOHHBIMH JIBUTATEIISIMH.
OIEeKTPOIIPUBOABI C ABUrATEIIEM
ITOCTOSTHHOTO TOKa
HE3aBUCHMOTO BO30YKICHHUS.
OIEeKTPOIIPUBOIKI C
JIBUTaTEJIIMH TIOCTOSIHHOTO TOKa
MOCIIEI0BATENBHOIO U
CMENIAHHOTO BO30Y K/ICHHSI.
TIK.5/TIT 33. 3HATh Br16op MmomHOCTH U PacuetHo- Dk3ameH, Borpockl 10-
Ha3Ha4YeHHE, JJIEKTPOMarHuTHast rpaduyeckoe 15
JJIEMEHTHYIO 0a3y,  |COBMECTUMOCTh 3aJlaHue, 3a/laHnue
XapaKTEPUCTUKU U anektponpusoja. Pasomknyteie |Ne2, pasnmen 1,
PEryJIINPOBOYHBIC 1 3aMKHYTBIE CHCTEMBI 3aganue Ne3,
CBOMCTBA aBTOMAaTHUYECKOIO yrpaBieHus |paszen 1
JIEKTPOIIPUBOJIOB C | 3JIEKTPONPUBOIAMH.
JBUTATEIISIMA OnekTponpuBoj ¢




HIOCTOSIHHOTO H CHHXPOHHBIMH JIBUTATEISIMH.
MIEPEMEHHOI0 TOKa | DJIEKTPOIIPUBOJIBI C
ACHHXPOHHBIMH JIBUTaTEJISIMH.
DIIeKTPONIPUBOABI C ABUTATENEM
IIOCTOSIHHOTO TOKa
HE3aBUCUMOTO BO30YKICHUSL.
OIEeKTPOIIPUBOIEI C
JBUTATEISIMH TIOCTOSHHOTO TOKa
TIOCIIEI0BATEIILHOTO U
CMEIIAHHOT'0 BO30YKICHUSL.

IK.7/T1T TOTOBHOCTH [ y2. YMETh IPOBOIUTH | PA3OMKHYTBIC M 3aMKHYTHIE PacuerHo- OK3aMeH, BoIpocs! 21-
obecrieunBaTh aHaJIN3 CHCTEM CHCTEMBI aBTOMAaTHYECKOTO rpaguueckoe 30

TpeOyeMble PEXKUMBI | aBTOMATHYECKOTO yIpaBJIeHUs 3aJlaHue, 3a1aHHe

U 3aJJaHHbIE yIpaBJICHUS, anekTponpusogamu. Pacuer Ne2, pazgensr 1-3

napaMeTpsl OIICHUBATh Ipolecca aBTOMaTHYECKOTO 3aganue Ne3,

TEXHOJIOTUYECKOI0 | CTaTHYECKHUE U ITycKa JBUraTess IOCTOSHHOTO |paszen |

npolecca 1o JUHaMHUYECKUe TOKa HE3aBUCHMOTO

3aJJaHHOM METOJMKE |XapaKTepUCTUKU BO30YKICHHS.

2. MeToauKa OLIeHKH 3TAIIOB (bOpMHpOBaHI/Iﬂ KOMIIeTEHIINIi B paMKax IMCUUIIIMHBI.

[TpomesxyTouHasi aTTecTanys 0 AUCHUIIMHE IIPOBOAMUTCS B 7 ceMecTpe - B popMe IK3aMeHa, KOTOPBIH
HarnpaBJIeH Ha oleHKY copmupoBanHocTH kommerenuuit [TK.3/TIK, TTK.5/TIT, TIK.7/T1T.

dopma mpoBeIeHNs IK3aMeHa — MMCbMEHHast 1o Ouieram. B kaxxaom Omere mpecTaBieHo /1Ba BOIIPOCa,
Ha KOTOpBIC CTYAEHT JOJDKCH JIaTh pa3BEpHYTHIA OTBET. BpeMms MOATrOTOBKM K OTBETaM Ha BOIPOCHI
Ounera cocraBiser He Oomee 1 waca. B xoxme oTBera CTyzmeHTa, 3K3aMEHATOp MMEET IIPaBO 3a]aBaTh
JOTOJHUTEIbHBIE YTOYHSIONINE BONPOCH! B paMKax TEMaTHK BOIIPOCOB OMIeTa.

Kpome Toro, chopmupoBaHHOCTH KOMIIETEHIIMI MPOBEPSAETCS MPU MPOBEICHUH MEPONPUATHI TEKYIIETO
KOHTPOJIsI, YKa3aHHBIX B Tabnule pazaena 1.

B 7 cemectpe 00s3aTenbHBIM 3TAallOM TEKYIIEH aTTecTallMM SBISETCS pacdeTHO-rpaduieckoe 3a/iaHue
(PT'3). Tpeboanus k BeimosnHeHHuo PI'3, coctaB u npaBuiia oleHKH chopMmynupoBansl B nacnopte PI'3.

OOu1re npaBuiia BEICTABICHUS OLIEHKU 10 AUCLUIUIMHE ONPEeNSIOTCs OalIbHO-PEUTHHIOBOM CUCTEMOIH,
IIPUBEICHHON B paboyeil mporpamme yueOHOM TUCIUIUINHEI.

Ha ocHoBaHuM NpUBEIEHHBIX Jajiee KPUTEPHUEB MOXKHO CHelaTh OOLIMi BBIBOA O CHOPMHUPOBAHHOCTH
komnereniuii [TK.3/ITK, ITK.5/I1T, TIK.7/IIT, 3a koTopble OTBEYAET AUCLUIINHA, HA Pa3HBIX YPOBHSIX.

O0mas xapakTepucTHKa YPOBHEH 0CBOCHHS KOMIICTCHIIUH.

Hwuske moporoBoro. YpoBeHb BBIIOJHEHHS] padOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBAaHUH,
TEOPETHUYECKOE COJIep)KaHUe Kypca OCBOCHO YaCTUYHO, TPOOEIIbl MOI'YT HOCUTD CYLIECTBEHHBIN XapakTep,
HE00XO0/IMMbIE IPAKTUYECKUE HABBIKM PAOOTHI C OCBOEHHBIM MaTepHaaoM c(hOpMHUPOBAHbI HE J1OCTATOYHO,
OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOrpaMMOil OOyuyeHHUs y4eOHBIX 3aJaHMi HE BBIIOJHEHBI WU
BBITOJIHEHBI C CYIIECTBEHHBIMU OITMOKaMHU.

IloporoBblii. VYpoBeHb BBIIOMHEHUST pabOT oOTBeyaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOENBI HE HOCAT CYILIECTBEHHOI'O XapaKTepa,
HEOOXOMMBbIE MPAKTHYECKUE HABBIKM PAaOOThl C OCBOCHHBIM MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOil 00y4yeHHs y4yeOHBIX 3a/JlaHUil BBITIOJHEHO, HEKOTOPbIE
BUJIBI 33/1aHUH BBIOJIHEHBI C OLTMOKAMHU.

Ba3oBblii. YpoBeHb BBINIOJHEHUS padOT OTBEYAET BCEM OCHOBHBIM TpPEOOBAHMSIM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOEHO IOJHOCThIO, 0e3 MpoOesoB, HEKOTOphIE MPAKTUYECKUE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepHajoM C(OPMHPOBAHBI HEJTOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOii 00yUeHHS
yueOHbIe 33aJJaHHs BBIIOJIHEHBI, KAYECTBO BBINIOJHEHUS HM OJHOTO M3 HUX HE OIICHEHO MHHHMMAIbHBIM
YHCIIOM 0alyIOB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO, COJEPXKAT OLIHMOKH.



IIpoaBuHYTHI. YPOBEHb BHIITOJHEHUS pabOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COIEPKaHNE
Kypca OCBOCHO IOJIHOCTBIO, €3 MpoOenoB, HE0OX0IMMbIE MPAKTUUYECKHUE HABBIKM PaOOThl C OCBOCHHBIM
MaTtepuaioM c(hHOpMUpPOBaHBI, BCE TNPEAYCMOTPEHHBIE MporpaMmoil oOy4yeHHs YdeOHbIE 3aJaHus
BBITTOJTHEHBI, KAYECTBO UX BBIITOJHEHUS OIIEHEHO YHCIOM 0ayuIoB, OJM3KUM K MaKCHMAJIEHOMY.



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

Ka(bezlpa SJICKTPOIIPHUBOJA U aBTOMAaTHU3allvuU IMIPOMBIINIJICHHBIX YCTaAaHOBOK

IMacnopr 3x3ameHa
0 JUCIHUIUIMHE «DIEKTPOIPUBOI», 7 CEMECTP

1. Mertoauka oneHKH

DOK3aMeH TpPOBOAMTCA NHMCbMEHHOM (opme, mo Omneram. buner ¢opmupyercs mo
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 K3aMCHAIMOHHBIN OMIIET CYMTAETCS Hey/I0BJIeTBOPUTEIbLHBIM, €CIH CTYICHT MpU
OTBETC HAa BOMPOCHI HE JAaeT OMNPEICICHUH OCHOBHBIX TIOHATHH, HE CIIOCOOEH IT0Ka3aTh
MPUYUHHO-CTICICTBEHHBIE  CBS3M  SIBIICHUHM, TpU  PEIMICHUH  33aJaud  JOIMYCKaeT
MIPUHIIMITHATBHBIC OMMOKH, OIlEHKa COCTaBIsieT om ) 0o 19 bannos.

* OTBeT Ha dK3aMCHAITMOHHBIA OMJIET 3aCYMTHIBACTCS HA MOPOTrOBOM YPOBHE, €CITH CTYACHT IPH
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 SK3aMEHAIMOHHBINA OWIIeT (TecT) OMJIeT 3acuuThIBaeTCS Ha 0A30BOM 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 3aCYMTHIBACTCS Ha MPOJABHHYTOM YPOBHE,
€CJIn CTYACHT IIpU OTBCTC Ha BOIPOCHBI IMPOBOAUT CpaBHI/ITeJIBHBIﬁ daHaJIu3 I10JXO0O0B,
MPOBOJIUT KOMIUICKCHBIM aHAJIM3, BBISBISET MPOOJIEMBI, TpeasiaracT MEXaHH3Mbl PEIICHUS,
CHOCO6€H NpeaACTaBUTbL KOJIMYCCTBCHHLIC XaPAKTCPUCTUKU OIPCACICHHBIX IIPOLCCCOB,
NPUBOAUT KOHKPETHBIC MPHUMEPbl W3 TPAKTHKH, HE JOIMYCKaeT OMIMOOK W CIocoOeH
000CHOBAaTh BEIOOP METOJ1a PEUICHHS 3aa49H, OlEHKA COCTaBIsIeT om 335 do 40 bannos.

3. IIxaja oueHKu

B o0mieit onieHKe 1o ITUCHMIUIMHE 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 oTpurnatenbHONH 00paTHOM CBS3BIO MO HAMPSHKEHUIO.
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 TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE yUpEKIICHHE
BBICIIIETO 00pa30BaHuUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»
Kadenpa snexrponpruBoa 1 aBTOMaTH3AIUHN MPOMBIIIICHHBIX YCTAHOBOK

Macnoopr
pacyeTHO-rpauyecKoro 3agaHus

M0 TUCLUIUIUHE «DJIEKTPOIPHUBOI», 7 CEMECTP

1. Mertoauka oleHKH

B pamkax pacderHO-rpa)M4eckoro 3aJaHus 10 IUCIMIUIMHE CTYACHTHI BBITOTHSIOT
pa3paboTKy 3IEKTPOIPUBO] TPY30MOAbEMHOM JICOCIKH.

[Ipu BBIONHEHHH pPACUYETHO-TPAPUUECKOTO 3aJaHHUS CTYACHTHI JOJDKHBI OINpPEIeTUThH
MOMEHTBl HMHEPIIMH DJIEKTPOIPUBOJIA, ONPEACIUTh TPUBEACHHBIE K CKOPOCTH BpallCHHUSI
QJICKTPOABUTATCIIA MOMCHTBI CTATHYCCKOI'0 COINPOTUBJIICHHUA I ABYX PEKUMOB pa6OTI)I
AJIEKTPOJBUraTENsl, IOCTPOUTh CTATHMYCCKHE XapaKTCPUCTUKH M MYCKOBYK JHarpaMmy
QJICKTPONIPHUBOJAa, PACCUUTATL U IMOCTPOUTH I‘paq)I/IKI/I MCXaHUYCCKHX NCPCXOAHBIX IPOLCCCOB,
pa3paboTaTh MPUHIUIHAIBHYIO JICKTPHUYECKYIO CXEMY YIIPABJICHUS dJICKTPOIPUBOIOM.

O06s13aTenbHbIe CTPYKTYpHBIE yacTu PI'3.
3ananue Nel:
1. Omnpenenenne MOMEHTOB MHEPLIMH 3JIEKTPOIPUBOIA
2. OrmpenenuTs TPUBEACHHBIE K CKOPOCTH BpAIICHUS  SJICKTPOJBUTATEIS
MOMEHTBI CTATUYECKOTO COIIPOTUBIICHUS JUISl IBYX PEXKMMOB PaOOThI 3JIEKTPOABUTATENS
3. Craruyeckue XapaKTepUCTUKHU 3JIEKTPONPUBOJIA
4. TlyckoBas aAuarpamma 3J1eKTpOIpHBOIA
5. OnpenenuTb CONPOTUBICHHE M TOCTPOUTH HCKYCCTBEHHYIO PEOCTATHYIO MEXaHHUYECKYIO
XapaKTePUCTHUKY AJIEKTPOABHUraTeNs, 00eCIeUnBAONIYI0 B PEKUME TPOTUBOBKIIIOYEHHUS MTPH
CITyCKe I'py3a CKOPOCTb BpalleHus, paBHyto 0,20y
6. OmpenenuTh CKOPOCTh OITYCKaHUsSI TPy3a, €CIIM JJICKTPOABHUTATeNh OyAeT padoTarh Ha
XapaKTEpUCTHKE NS5, HO B PEKUME T'€HEPATOPHOTO TOPMOXKEHHUS C pEKYIEpaLUell YHEPIUH B
CeTb.

. OnpenenuTth COMPOTUBICHUE U MOCTPOUTh MEXAHUUECKYIO XapaKTEPUCTUKY TUHAMUYECKOTO
TOPMOXKEHMsI, OOecleunBarolell MpU HA4YaJbHOM CKOPOCTH TOPMOXKEHHs, pPaBHOMN
YCTAHOBUBIIEHCS CKOPOCTH MoJbeMa (CM. 1. 3.2), HauyalbHbIM TOPMO3HOW MOMEHT, paBHbII
M= -2My .

3ananue Ne2

1 PaccunrtaTh M NOCTPOUTH TpaduKM MeXaHHMUECKHX mNepexoaHbix mporeccoB - W(t), M(t)
AJIEKTPONIPUBOJIA  TPY30MOAbeMHOW Jsiebenku (maHHple cM. Tabmuma Ne 1 1o
COOTBETCTBYIOLIEMY BapUaHTY) B CIEAYIOUINX PEKUMAX

2 Ilpu JMHAMHUYECKOM TOPMOXEHHMH B KOHIIE TOAbEMa Tpy3a Ha XapaKTepPHCTHKE,
paccunTaHHOM B 1. 7 3ama4yu Ne 1, 10 mOJIHOM OCTaHOBKH

Onpenenuth BpeMs TOPMOKEHHUS 10 TOJTHON OCTAaHOBKH.

3. Ilpu TopMOXKEHMH MPOTHBOBKIIOYEHHEM B PEKUME CITycKa Ipy3a OT Ha4aJbHOW CKOPOCTH
Wiias= W (rne We — cKOpoCTh 3J€KTpOJBUTATENs] HA €CTECTBEHHON XapaKTEepPUCTUKE MpPU
CIIyCKE Ipy3a B PEeKHMME T'€HEpaTOPHOI0 TOPMOKEHUS C peKylepalueil SJHEpru B CETh) A0
Wion =We» (rme We» — ycTaHOBUBLIAasCS CKOPOCTh HpU CIyCKE TIpy3a B pexXHUMeE
TOPMO’KEHHSI POTUBOBKIIFOYEHHEM, HA PEOCTATHOW XapaKTEPUCTUKE, PACCUATAHHOMU B II. 5
3aga4u Nel).

Onpenenuts BpeMst TOPMOKEHHUS.

3amanue Ne3.

1. Pazpaborare NPUHUUMNHAIBHYIO 3JIEKTPHUECKYIO CXEMY YIPABJICHUS 3JIEKTPOIPHBOJOM
Ipy30I0IbEMHOI IeOeIKH.

~



[lepeuenp rpaduueckoro MaTepuaia:
° BHCKTpI/I‘lCCKI/Ie n (bYHKHHOHaHLHBIC CXEMbI pa3pa6aTLIBaeM0ﬁ CHUCTCMBI DJICKTPOIIpUBOAA.
° Cratnueckue XapaKTCPUCTHUKHU BJICKTPONIPUBOAA ITPU PA3TIUYHBIX PCKUMAX.
° HepeXOHHHC IMPOLECCCHI JICKTPOIIPHUBOAA ITPU PA3JIMIHLIX PEIKUMAX.

OnenuBaembie no3unuu: opopmiieHrue padotsl corimacHo ['OCT 2.105-95, nmonHoTa u
TOYHOCTh M3JIOKEHMsI MaTepualia, paloHaJIbHOCTh BBIOOpA CHCTEMBbl aBTOMATH3UPOBAHHOTO
3JEKTPONPUBOJIA, TOYHOCTh MPHU COCTABJICHUH CTPYKTYPHOM U DIEKTPUUYECKHX CXEM
ABTOMATU3MPOBAHHOIO AJIEKTPOINPHUBOJA, TOYHOCTH IMPHU BBHIOOPE 3JIEMEHTOB 3JIEKTPUUYECKOU
CXEMBbI, kKauecTBO odopmiieHus Tpaduyeckoro MaTepuarna.

2. Kpurepum oneHKHu

* Pabora cumraeTcs He BBINOJHEHHOH, ecinu pabota odopmieHa HE B COOTBETCTBHH C
tpeboBanusiMu ['OCT, BwimoaHeHbl He Bce wactu PI'3, BBIOOp CTPYKTYypBl CHCTEMBI
aBTOMAaTUYECKOTO  YIpaBIEHUST HE OOOCHOBAH, JJEMEHTHl DJJEKTPHUUECKOH  CXEMBI
AJIEKTPONIPHUBO/A HE BHIOPAHBI MIIM HE COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAHMSIM, Ka4E€CTBO
rpaduUecKoro MaTepualia Hey/I0BIETBOPUTENbHOE, olleHKa coctanisier 0-19 6amnos.

* PaGora cuuTaercs BBIOJHEHHOH Ha IOPOrOBOM YpPOBHE, eciu pabora odopmieHa cC
otkJoHeHussMH OoT TpeboBanuit 'OCT, ecnu wactu PI'3 BbImoiHeHB! (hopManIbHO:, CTPYKTypa
CHCTEMbl aBTOMAaTUYECKOI'O YIPABIEHUS COCTaBJIeHa C OIMIMOKaMH, 3JIEKTpUYecKas cxema
AJIEKTPONIPUBOA HE OTBEYaeT TPeOOBAHUSAM K €€ (PYHKIIMOHHPOBAHHIO, HHU3KOE KauyeCTBO
rpadgu4ecKkoro MaTepuaia, orieHka coctaniser 20-28 6amio..

» Pabota cumTaeTcs BBINIOJIHEHHOW HAa 0a30BOM YpoBHE, eciu pabota odopmicHa B
cootBeTcTBUM ¢ TpeboBanussmu ['OCT, cTpykTypa cHUCTEMbl aBTOMATUYECKOTO YIPaBICHUS
cocTaByieHa 0e3 OIMOOK, HO HE SABISETCA PalMOHAIBHOW/ONTUMAIBHONW Ul JAHHOTO THIIA
MEXaHU3Ma, JIEKTPUYECKas CXeMa JIEKTPOIIPUBO/IAa COCTABJICHA, a €€ 3JIEMEHThI BEIOpaHbl 0e3
JOCTaTOYHOr0 OOOCHOBAHMS, XOpOIIEe KauyecTBO TpauuecKkoro wmaTrepuaia  OICHKa
coctaisieT 29-34 Gamos.

* PaboTta cuuTaercs BBINOJIHEHHON Ha NPOABHMHYTOM YpOBHE, eciii pabora odopmiieHa B
coorBercTBUM C TpeboBanusMu ['OCT, cTpykTypa CHUCTEMBI aBTOMAaTHYECKOI'O YIpaBJICHUS
aBisieTcs OOOCHOBAaHHOM M Haubosiee MOAXOMAIIEH [ JaHHOIO THIAa MeXaHU3Ma,
AIIEKTPHUECKAsl CXeMa JJIEKTPONPUBOJA COCTaBieHa 0e3 OMHMOOK M €€ DJIEMEHTHI BBHIOpaHBI
BEPHO, XOpolee Ka4ecTBO rpa)uueckoro Marepurania, oneHka coctabisier 35-40 6amios.

3. IkaJjaa oueHku

B o0meii onenke no qucuuiuiHe 6amisl 3a PI'3 yuuTeiBatoTcs B COOTBETCTBUU C NPaBHIIaMU
OaJIbHO-PEUTUHIOBOM  CHUCTEMBI, MPUBEACHHBIMU B pabouell MporpaMMe JIHUCHUIUIMHBL.
Koagpduiment yuera 6amios 3a PI'3 B o01eit onienke no gucturuinie paseH 1. IpensapurenbHblii
Oam 3a BBIIOJHEHHWE pacueTHO-Tpaduueckoe 3amanus — 40. DTo 3HAUYEHWE CHIKACTCS B
CIIEYIOIIUX CITyqasX:

1) 3a oumOKu, 0OHAPYKEHHBIE TP MPOBEPKE MOSICHUTEBHOM 3anmucku — 10 10 6amios;

2) 3a cnalyro 3amuty paboThl — 10 8 6awIoB.
4. TlpumepHblii nepeyeHb Tem PI'3

Bapuantel Ha pacueTHo-rpaduueckoe 3aJaHHe BBIJAIOTCSA MPENOJaBATENeM, BEIYIIUM
TUCIUTIINHY, WHAUBUAYATbHO KaXIOMY CTyACHTY. Bapuant 3amaHusi cocToWT M3 apabCKoit
udpst (o1 1 10 36), 3ama0MUX THIOPa3MEP U OCHOBHBIC MapaMeTPhl SJIEKTPHUECKUX MAITUH
noctossHHOro Toka. Hanmpumep: 15.



Ta0uua BApUAHTOB Pac4YeTHO-TPaGUIeCKOro 3aJaHusl

TexHuuueckue JaHHbIC SJICKTpOI[BI/IFaTCHCﬁ IIOCTOSHHOTI'O TOKa

DneTpoBUTATENH ITOCTOSHHOTO TOKA ¢ He3aBUCUMBIM Bo30Oyxaenuem cepuu 1, U,=220 B, IIB= 100%, p=2, a=1

P, Mo, N, ) ) oL [ T 105 [ T_T07, Won, 102
Bapuant | Tun kBT b A 06/MuH 06/ml\E/III/IH MP'K/I 111{[;2 N r 011\(/)1 ’ Om Om lows, A BHUTKOB (DHB160 1, Hyei. ¢t
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 1-21 45 26 1030 3600 113 0,12 921 6,6 2,2 136,4 1,2 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 2,5 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




25

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

151

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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OO0pa3ubl opopMiIeHUS TUTYJIBHBIX JUCTOB PI'3:




HOBOCHUBUPCKHUM T'OCYJIAPCTBEHHBI TEXHUYECKW YHUBEPCUTET
Kadenpa r1ekTponpuBoaa 1 aBTOMATH3ANUN NTPOMBIILJIEHHBIX YCTAHOBOK

PACUYETHO -
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HOBOCHUBUPCKHHN I'OCYJAPCTBEHHBIA TEXHUYECKUI YHUBEPCUTET
Kadenpa 3j1ekTponnpruBoaa U aBTOMATH3ANUN NIPOMBINLJIEHHBIX YCTAHOBOK

PacyerHo-rpajduueckoe 3axanue

Crynenr

I'pynna

Tema: Pa3pa0Gorka 3/IeKTPONIPUBOAA IPY30110IbEeMHOI JieOe KU

Hcxoanbie 1aHHbIE 1JIA IPOEKTHPOBAHMS:
Bapuanrt 3ananus:
HomunansHOE HanpshKeHHE KOS

HpOHOH)KI/ITGHLHOCTI) BKIIFOUYCHMUSA:

YHucno nap moiatocoB:
Uucro nmapajuieabHbIX BEeTBe 00MOTKH SKOPSI:

Tur aeKTpUYeCKON MallIVHBbIL:

HomMuHansHas MOITHOCTE:

HomuHanbHBIN TOK SIKOPS:

HomunansHas gacTora BpallCHUs:

MaxkcumanpHas 9acToTa BpalCHus:

MakcuManbHBEIA MOMEHT:

MoMeHT UHepITUH IBUTATEIs:

Ym0 aKTUBHEIX MMPOBOJHHKOB:

HomunansHoe COIIPOTUBJICHUC SAKOP:I:

HomwuHansHOE conpoTHBIIEHNE T00aBOYHBIX MTOFOCOB!
HomuHansHOE conpoTHBIeHHEe 0OMOTKH BO30YKICHUS:
HomuHanbHBIH TOK 0OMOTKH BO30YKACHHUS:

Yucao BUTKOB OOMOTKU BO36y>KZ[eHI/I$IZ

HomuHansHBIN NOTOK:

Hucno nycKOBBIX CTYIIEHEM:

Conep:xaHue NOSICHUTEIbHOM 3aNTMCKH:

3aganue Nel:
8. OmpenencHre MOMEHTOB HHEPIIHH AJICKTPOTIPUBO/IA:
[IpuBecT MOMEHTBHI MHEPUUU JBWKYIIUXCS WHEPIMOHHBIX MAacC NPHUBOJA K CKOPOCTH

BpalCcHUs 3JICKTPOABUTaATCIIA.

Onpenenut CyMMapHbIii MOMEHT MHEPLMH PAaCYETHOW SKBHUBAJIEHTHOM CUCTEMBI MPUBOJA.

[Tpr 3TOM NPUHATH CyMMapHBIA MOMEHT HHEPIIUH COCIUHUTEIBHBIX My(PT B MICCTEPHU
pelyKTOpa, BPAIAIOIIUXCA CO CKOPOCTBIO ABUrarens ®i , paBHbIM 0,1Jz, a cymmapHbiii
MOMEHT WHEPIUU COSAMHHUTEIHHBIX MY(DT M IIECTEPHH PEAyKTOpa, BPAIIAIONIUXCS CO
CKOPOCTBIO MeXaHu3Ma 2, paBHBIM 0,1 = 0,1J6.

9. OmnpenenuTh TNpUBEAECHHBIE K CKOPOCTH BpAIIEHUS DSJEKTPOJBUTATENS] MOMEHTHI
CTaTUYECKOTO COMPOTUBICHUS IS AIBYX PEKUMOB PAOOTHI AJIEKTPOABUTATENS:
a) IBUraTeIbHBINA PEXUM - IIPH MIOIBEME Tpy3a

0) reHepaTOPHBIN (TOPMO3HOI) PEKUM IIPH CITyCKE TPY3a.

ITpu sTom KIIJ] MmexaHu3ma NpUHATH paBHBIM Nyex = 0,9, a KII/I penykTopa n, = 0,95.
10. Craruueckue XapaKTepUCTUKHU JIEKTPONPUBOIA:



IlocTpouTh €CTECTBEHHBIE CKOPOCTHYHO W  MEXAHUYECKYI0  XapaKTEPUCTUKH
JJNEKTPOABUIaTeNsl. YKa3aTh Ha HUX BEJIUYHMHY YCTaHOBUBLIMXCS CKOPOCTEH BpalLlCHUS
JBUTATENIS TIPU OIBEME U CITyCKE Ipy3a.

Onpenenuts COOTBETCTBYIOIIME JTMHEHHBIE CKOPOCTH ITOABEMA U OIYCKaHUsA TPpy3a.

11.  IlyckoBas auarpamma 3JeKTpONpPUBOJIA!

[TocTpouTh IMyCKOBYIO JUarpaMmy JIEKTPOABUIaTEINs IPU IIUTAHUU €70 OT CETH C
HEU3MEHHBIM HAIPSKEHUEM, PABHBIM HOMUHAJIbHOMY.

Onpenenuts BEIMYUHY CONPOTUBIECHUH ITYCKOBBIX CTYNEHEH, YMCI0 KOTOPhIX Oepercs
u3 Tabmunbl Ne 1.

12. Onpenenuth COMPOTUBICHHWE M TOCTPOUTH MCKYCCTBEHHYIO PEOCTATHYIO MEXaHHYECKYIO
XapaKTEPUCTHKY AJIEKTPOJBUTaTENs, 00SCIIEUMBAIOIIYIO B PEKUME MTPOTUBOBKIIIOYCHHUS TIPH
CITyCKe Tpy3a CKOPOCTb BpalieHus, paBHyo 0,2my

13. Onpenenuts CKOPOCTh OIYCKaHMs Ipy3a, €CIM 3JIEKTpoJBUraresb Oyner paboTarh Ha
XapaKTEpUCTHKE NS, HO B PEKMME F'€HEPATOPHOTO TOPMOKEHMSI C pEKYyIEepaLiell SHEPTUU B
CETb.

14. OnpenenuTs CONPOTUBIEHUE U IOCTPOUTh MEXAHUYECKYIO XapaKTEPUCTUKY INHAMUYECKOTO
TOPMOXKEHHUs, OOEcleunBaroliell Mpy HadyaJlbHOW CKOPOCTH TOPMOXKEHMS, pPaBHOMN
YCTaHOBUBIIEHCS CKOPOCTU MOAbeMa (CM. 1. 3.2), HaualbHbIH TOPMO3HON MOMEHT, paBHbII
Mur = -2My .

3aganume Ne2

4. PaccuuTarth M TOCTPOMTH TpapHUKH MEXaHHYECKHUX MepeXoaHbix mporeccoB - W(t), M(t)
JNEKTPONPUBOJA TPY30MOABEMHOM nebenku (maHHble cMm. Tabmuma Ne 1 mo
COOTBETCTBYIOILIEMY BapUAHTY) B CIECIYIOIIMX PEKUMAX:

[Ipu peoctaTHOM IycKe B peXUME MObEMA IPy3a.
Onpenenuth BpeMsl pa3roHa Ha Ka)KJ0i CTYIIEHU ITyCKOBOTO peocTara.
Onpenenuts cyMMapHOE BpEMs pa3roHa.

5. Ilpu nuHAMUYECKOM TOPMOXEHHMM B KOHIIE TMOAbEMa TIpy3a Ha XapaKTepPUCTHKE,

paccuuTaHHOM B 1. 7 3agaun Ne 1, 1o moIHON OCTaHOBKHU:
Onpenenuts BpeMsi TOPMOXKEHUS 10 TOJTHONW OCTaHOBKHU.

6. Ilpu TopMOXEHHH NMPOTHBOBKIIIOUYCHHEM B PEKUME CITyCKa Tpy3a OT HAYaJbHOW CKOPOCTH
Wias= We (rie We: — cKOpOCTh 3JIEKTPO/IBUTaTeNsl HA €CTECTBEHHON XapaKTepUCTHUKE MPH
CIIyCKE I'Py3a B PEKHME I'€HEpAaTOPHOTO TOPMOXKEHHsS C PEKyINepalued SHEPIruu B CETh) 10
Wion =We» (rme We» — ycTaHOBHBIIAsICSA CKOPOCTb IpPHU CIYCKE TIpy3a B pEXUME
TOPMO’KEHHUsI IPOTUBOBKIIFOYEHHEM, HA PEOCTATHOW XapaKTEPUCTUKE, PACCUMTAHHOU B II. 5
3amaun Nel).

Onpenenuts BpeMsi TOPMOKEHUS.

3ananue Ne3.
2. Pa3paboTtarh NPUHIMITHAIBHYIO SJEKTPUYECKYIO CXEMY YIIPaBICHHS JIIEKTPOIPUBOIOM
rpy30H0bEMHOMN Je0EKH.
TexHunueckoe 3a1aHue Ha pa3paboTKy.
I'pyzonogbpeMHas nedeka yCTaHOBJIEHA Ha EPErpy304HOM KpaHe ¢ KPIOKOBBIM TOBECOM.
Pexxum paboThl rpy30noiseMHOMN Je0eKy - MUKInYecKui. LUK cocTouT u3 cneayromumx
BPEMEHHBIX ONEpaIui:
a) 3acTpornoBKa rpy3a (Hayaio IUKIIA).
0) O0TaruBanue Tpoca Mepe/l HadaIioM MoabeMa rpysa.
B) [logbem rpy3a.
r) [lepemenienre kpana K MECTy Tieperpy3ku 1pysa.
1) Cryck rpy3a.
e) [locanka rpy3a.



%) PaccTpomnoBka rpysa.

3) OOTsAruBaHue Tpoca nepes NoabEMOM ITyCTOro KPIOKa.

n) [logbem mycToro kKproka.

K) OOpaTHOe nepeMeleHre KpaHa K MECTY HaXO0K/ICHHUS MEPErpyKaeMoro rpysa.
1) Cryck MmycToro Kproka.

M) [locanka mycToro kproka (KOHeIl LUKIIA).

[IuTanue CUIIOBBIX LENEN U LIENEN YIIPABIECHUS OCYLIECTBIISIETCA OT UCTOYHUKA
MoCTOsTHHOTO ToKa 220B.

VYrpaBineHue 3IEKTPONPUBOIOM OCYLIECTBISETCA ONEPaTOPOM IOCPEICTBOM
KOMaHJOKOHTpOJIEpa u peNeHO-KOHTaKTOPHBIX anmnaparos.
KomangokoHTposiep UMeeT KpoMe HyJIeBOro (CpeaHero) mnosoxenus emie N+1
nonoxenut Ha “[logpem" u N+1 Ha “Cmyck”, rae N - YUCIO MYyCKOBBIX CTENECHEH
IIyCKOBOI'O peOCTaTa.

Pasron snekTponpuBoaa, Kak Mpu MOABEME, TaK U MPHU CIIyCKE I'Py3a WIH IIYyCTOrO KpHOKa
MOXET OCYIIECTBISATHCS:

a) 160 M1OCJIEI0BATEIbHBIM MEPEKIIOUECHUEM PYKOSITKH
KOMAaHJIOKOHTpoOJIIepa ¢ 1-ro mojioskeHus B moyioxkeHue N+1.

0) MO0 MOCTaHOBKOW KOMAaHJOKOHTpOJUIEpa Cpady B mMmojiokeHue N+1 Ha
“IlonpeM" mmu “‘Cmyck”. B 3TOM ciyyae AOKEH OCYIIECTBIISTHCS
ABTOMATHUYECKUM MYCK B (PYHKIIMHA BPEMEHH.

[IpenycmarpuBaeTcst CTyleHYaTOE€ PEOCTATHOE PETYIMPOBAHUE CKOPOCTH 3JIEKTPONPUBOJIA C
WCIIOIb30BAaHUEM ITYCKOBBIX PEOCTATHBIX XapaKTepUCTUK. Bxiouenue 000t u3 N-
PEryJaupoOBOYHBIX CTYIEHEM OCYLIECTBISETCS YCTAaHOBKOM KOMAaHJIOKOHTPOJUIEpA B
COOTBETCTBYIOIIEE TIOJIOKEHUE.

Ha 1-oM mnonoxeHHMM KOMaHJOKOHTpPOJUIEpa B LEMb SIKOPS BKJIKOYAETCS CONPOTHUBIICHUE
HWCKYCCTBEHHOM XapaKTEPUCTUKHU, pacCUMTaHHOM B M. 5. Ha 3ToMl XapakTepucTuke
ANEKTPONPUBOJ] paboTaeT B JABUTATEIbHOM peXUME MPH OOTATMBAHWUU Tpoca TMepen
HayaJioM MOAbEeMa Ipy3a WM IMyCTOro Kproka. OHa ke UCHOIb3YyeTCsl U ISl MOJdy4eHuUs
MajJoil MOCaJOYHOM CKOPOCTM B KOHIIE CIIyCKa TIpy3a B pEKHUME TOPMOKEHUS
IIPOTHUBOBKJIIOUYEHHUEM.

OcTaHOBKa 3JIEKTPOINPUBOJA B KOHIIE NMOJbEMA I'Py3a UM MYCTOTO KPIOKa OCYIIECTBISAETCA
YCTaHOBKOM KOMaHJOKOHTpoJulepa B HyJieBoe (cpemaHee) mnonoxenue. [Ipu sTom
3JEKTPONPUBOJT IEPEBOJAUTCS B PEKUM JUHAMUYECKOIO TOPMOMXKEHHUS aBTOMAaTUYECKHUM
ero orkmodyeHneM B ¢Gynkuun IJIC B KoHue TOpMOkeHHs. OIHOBPEMEHHO C
BKJIIOYEHUEM JUHAMUYECKOTO TOPMOXEHHUSI C HEKOTOPOW BBIAEPIKKOM BPEMEHHM Ha Ball
AJIEKTPOJIBUTATENISI HAKIIABIBACTCS JIEKTPOMArHUTHBIN TOPMO3.

OcTaHOBKa 3JE€KTPONPHUBO/IA B KOHIIE CITyCKa Ipy3a OCYLIECTBIISIETCS B CIIEYIOIIEM MOPSIKE:

a) KOMaHJIOKOHTpOoJIIep U3 nonoxkenus N+1 Ha ‘‘Crycke" (B 3TOM
MOJIOKEHUN KOMaH0KOHTPOJIJIEpPA OCYIIECTBIISETCS CIIYCK Tpy3a MpHU
paboTe nBUTAaTENsT HA €CTECTBEHHOM XapaKTEpPUCTUKE B PEKUME
TEHEPATOPHOTO TOPMOXEHHUS C peKylepanueid dSHEPTHH B  CETh)
nepeBoguTcs cpazy B monoxkenue 1 nHa “Tlogpem". Ilpum Takom
MEePEKITIOUYEHNH KOMAaHIOKOHTPOJIIEpA IBUTATETh BHAYAJIE TIEPEXOAHUT B
PEXHUM TUHAMHYECKOTO TOPMOKEHUS (KOTJ]a KOHTPOJIIEP MEePEXOIUT Yepes
HYJIEBOE CpEIHEE MOJIOKEHUE), a 3aTEM B PEXKUM TOPMOKEHUS
MPOTUBOBKIIIOUEHUEM (JBUTATENb BKIIOUAETCS HA TOABEM a TPYy3 I0-
MpeXXHEMY TPOJIOJDKACT JBWIKEHHWE B CTOPOHY CITyCKa TOJ JACHCTBHEM
CHJIBI TSDKECTH).



0) mpu momxome Tpy3a K MECTy TOCAJKH OIepaTop IepeBOIUT
KOMaHJOKOHTPOJLIED B cpenHee (myneBoe) II0JIO’KEHHUE.
DNEKTPONPHUBOJl 3aTOPMAXKUBAETCS /10 TOJHOW OCTAHOBKU B PEXKHME
TUHAMHYECKOTO TOPMOXXCHHSI M TIOJ JIEHCTBHEM MEXaHUYECKOIO
TOPMO3a C 3JIEKTPOMArHUTHBIM ITPUBOJIOM.

11.4. B cxeme JAOMKHBI OBITh MPEAYCMOTPEHBI CIEIYIOLUIUE BHJIbI
3aIIUT JEKTPONPUBOJIA!

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

HanpspKEeHUA. 1) 3aluTa OT HeJIOMyCTUMOTO MepernobemMa rpysa.

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

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

1.1.4.11IpenycMOTpeTh aBapuitHOE OTKIFOYEHHE AIIEKTPOIPUBOA TOCPEICTBOM

aBapuiiHOM kHONKH “Cron’.

[Ipu cpabateiBanuu 11000 M3 yKa3aHHBIX 3alUT SIKOPH JIBUTATelNls OTKIIOYAeTCS
OT TMHTAIOMEH CETH TEPEeBOJUTCS B PEXKUM JHHAMHYECKOTO TOPMOXKEHUS C
OJTHOBPEMEHHBIM HaJI0KEHUEM JIEKTPOMArHUTHOT'O TOPMO3a.
Onpenenuts JUIUTEIHHOCTH IIUKJIa paObOThI IPY30MOIbEMHOM JIE0EAKH, eCl paKTUYecKas
MPOAOJKUTENIbHOCTD BKitoueHust [1B%=40%.
[Ipu pacyere IIUTETHHOCTH HUKIA PEKOMEHIYIOTCS:

a) UTenbHOCTh pa3roHa M TOPMOXKEHHS IIPH MOIBEME U CITYCKE IYCTOIO KPIOKa,
IOPUHITh PAaBHBIMH COOTBETCTBEHHO [UIMTEILHOCTH Pa3rOHa U TOPMOKECHHS
AIIEKTPONPUBO/IA TIPU TIOABEME H OITYCKAaHHUH TPy3a.

6) CymmapHOe BpeMsi BBITIOJIHEHHS ollepaiui 1.1. a, 0, e, x, 3, M pa3aena 1.1.2
IPUHSTH PaBHBIM 15 cek.

B) 3HaueHHE BBICOTHI MOJbeMa U ommyckaHus rpy3a H Oepercs n3 tabnuubr Ne 1.

r) BenuunHy peakTHBHOT'O CTATHUECKOTO MOMEHTA COIIPOTUBIICHUS MPU MOIBEME
U CHJIOBOM CITyCKE MYyCTOT0 KproKa MpUHATH paBHBIM 10-15% HOMHHATBEHOTO
MOMEHTa JABUTATEsI.

BriOpaTh AIIUKH COMPOTUBIICHUS U COCTaBUTh CXEMY UX COCTUHEHHWH st
BCEX CTYNEHEW IyCKOBOIO peocTara U XapaKTePUCTUK, OOECIECUHBAIOIINX
TOPMOYKEHHE TUHAMUYIECKOE U MPOTUBOBKItOYeHUeM [1, 7.1-7.4; 4, 6.1-6.3].

Ilepeyennb rpaguyeckoro marepualia:
° BHQKTpI/ILIeCKI/Ie nu q)YHKLII/IOHaJ'ILHBIe CXCMbI pa3pa6aTLIBaeM0171 CHUCTCMBI DJICKTPOIIPUBO/JAA.
° Cratnueckue XapPaKTCPUCTHUKHU BJICKTPOIIPUBOAA ITPU PA3TITUNYHBIX PCIKUMAX.
° Hepexonﬂme IMPOLECCCHI JICKTPOIPHUBOJAA ITPU PA3JIMIHBIX PEIKUMAX.

PykoBoauTeib pacueTHO-rpaduuecKoro 3axaHust / /

3aanue K MCTIOJHEHHUIO PUHSLI ” ” 201 r




