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OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJUTOPHBIE 3aHATUS 68
camocCTosATeNNbHas paboTa 85
4acoB Ha KOHTPOJIb 27
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Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 180 [ 180 | 180 | 180
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IIpoexTHpOBaHUE 31EKTPOTEXHUYECKHUX YCTPOIiCTB

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Lenp nzyyeHus: TUCHUIUIMHBL: U3yYE€HUE CII0KHOH MHOTOKOMITOHEHTHOM CHCTEMBI, OCYIIECTBIISAIONIEH yIpaBisieMoe
JNIEKTPOMEXaHnYecKoe MpeoOpa3oBaHKe, TEHACHIINN Pa3BUTHUS IEKTPOIIPHUBOIA U €r0 dIEMEHTHOM 0a3bl.

1.2 | 3agauyaMu QUCHUILIMHBI SBISIOTCS: OBIAJCHUE CTYJCHTAMHU KOMILIEKCOM 3HAHHH M yMEHHUH B 00TaCTH TEOPHUH,
MIPUHLUIIOB IOCTPOEHUS U CIIOCOOO0B Pearn3aliuy MIEKTPOIPHBOI0OB NEPEMEHHOTO TOKA, 3HATh OOIIUE PUHIIUITBI
IIPOEKTUPOBAHUS TUIIOBBIX AIEKTPOYCTAHOBOK JUIsl YIIPABJIEHUS JIEKTPOIIPUBOIAMH, OCHOBHBIE XapaKTEPUCTUKU
COBPEMEHHBIX IIPeoOpa3oBaTeNieil YaCTOTH! M YCTPOICTB IITABHOTO ITyCKa, TOJDKHBI ITOJIyIUTh MPAKTHIECKIE HABBIKHU 10
KOMIIBIOTEPHOI pa3zpaboTke MPOEKTHON TOKYMEHTALHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpou3BOACTBEHHAS IPAKTUKA

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3 |LudpoBas n aHanoroBas NEKTPOHUKA

2.1.4  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.1.5 | CunoBas 31€KTpOHUKA

2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.1.7 | DimeMeHTHI CHCTEM aBTOMATHKH

2.1.8 [DOnexkrpuueckue MalIMHbI

2.1.9 | YueOHas npakTuka

2.1.10 | Pemenue npukiaaHbIX 3a1a4 ¢ ucnoias3oBanueM MATLAB

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPbIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeallecTByOIee:

2.2.1 | ABromaTru3anusi METaJUIypruiecKoro npou3BOICTBa

2.2.2 | ABromaTHu3amus TEXHOJIOTHYECKIX MPOIECCOB

2.2.3 | ABToMaTH3upOBaHHBIN ANEKTPONPUBOJI B TEXHOIOTHIX

224 ABTOMaTPBPIpOBaHHBIﬁ QJICKTPOIIPUBO/ TUIIOBBIX IMPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.5 |IoaroroBka K MpoIleaype 3aIUThl U 3alIHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.6 |IIpenaumniaomMHas MpaKkTHKa

2.2.7 |IIporpamMMHOe oOecrieueHre KOHTPOJIIEPOB

2.2.8  |I[IpoMbllITIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUT

ITIK-3: Cnioco0eH 3KCIIyaTUPOBATD 31eKTPOMeXaHHYeCKHe CUCTeMbl M ABTOMATH3MPOBAaHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

3HaThb:

ITK-3-31 BO3MOXHOCTH ITPOEKTUPYEMBIX IEKTPOIPHBOIOB IS 0OECIICUeHHNS 3aJaHHBIX TEXHOJIIOTHIESCKIX TpeOoBaHMI

I1K-3-32 TexHOIOTHU IPUMEHEHUS aBTOMATU3UPOBAHHBIX IEKTPONIPUBOIOB B Pa3IHUHBIX YCIOBHIX IPOU3BOACTBA

IIK-2: CiocoGeH NpoeKTHPOBATHL CHCTEMBbI 3JIeKTPONPHUBO/AA M ABTOMATH3UPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTh:

IIK-2-31 cocTaBlIATh TEXHHYECKOE 3aJaHUuC Ha MPOCKTUPOBAHUC aBTOMATHU3UPOBAHHOT'O SJICKTPOIIPUBOAA

[1K-2-32 BO3MOKHOCTH NPOSKTHPYEMBIX JIEKTPOIPHUBOIOB JUTST 00ECTIEIeHHS 3aTaHHBIX TEXHOIOTHYECKNX TpeOOBaHUH

MK-3: Cnocoben IKCILTYaTUPOBATDH 3JIEKTPOMEXAHHUYCCKUE CUCTEMbI U AaBTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOA0B

YMmerb:

[IK-3-¥Y'1 npoBoauTh UccienoBaHUE (HYHKIIMOHHPOBAHHS TEXHOJIOTHIECKOTO KOMIUIEKCA C MOCIEAYIOIIHUM BEIOOPOM €ro
KOMITOHEHTOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CHCTEMBbI YIIPABJIEHUS €
HCIO0JIb30BAHNEM HU(PPOBHIX TEXHOJIOTHIA




YMmerb:

[IK-2-V1 dopmynupoBaTs TpeOOBaHUS K AMEKTPOIPUBOLY, OCHOBAHHBIC HA MIOHUMAaHUU TEXHOJIOTUH PA0OTH MEXaHU3MA U YCIIOBUH
€ro AKCILTyaTaluu

ITK-2-Y?2 npuHUMATh y9acTHE B MPOCKTHPOBAHHH JICKTPOIIPUBOJIOB C UCIIOIH30BAHHEM IH(POBBIX TEXHOJIOTHI

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH JIEKTPOMeXaHUYeCKHEe CUCTEMbI H AaBTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJIECHUS
JJIEKTPONPHUBOIOB

Ymerb:

ITK-3-Y2 popmymupoBaTs TpeOOBaHHUS K SICKTPOIIPHBO/LY, OCHOBaHHbBIC Ha TIOHUMaHWH TEXHOJIOTHH PaOOTHI MEXaHW3Ma U YCIOBHI
€ro0 JKCILTyaTalluu

Baanernb:

[IK-3-B1 texHONOTHSAMY aHAIH3a PAOOTHI ABTOMAaTH3UPOBAHHBIX AIEKTPOIIPHBOJIOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHUS €
HCIO0Jb30BaHNEM HU(POBHIX TEXHOJIOTHIA

Baangern:

[IK-2-B1 npuemamu pOEKTUPOBAHUS SNEKTPOMEXAaHUYECKUX CUCTEM

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. DiaekTponpuBoj
TMOIbeMHO-TPAHCIOPTHBIX
MAaUInH




1.1

OO61ue TpeboBaHUS K
ANEKTPONPUBOLY
MIPOU3BOICTBEHHBIX
MEXaHU3MOB. Pexumbl
paboTs! kpaHoB. TpeGoBanus,
IIPEbSBISIEMBIE K
3JIEKTPOTIPUBOIY MOCTOBBIX
kpaHoB. [locrpoenue
Harpy304HbIX AHarpamMm
MPHUBOJIA TIOIbEMA U
MIPUBOJIOB TOPU30HTAIBHOTO
nepeMelteHus. Pacuer
MOILHOCTH JIBUTATENS 110
Harpy304HOH Juarpamme.
PasHoBHIHOCTH cucTeM
YIIPaBICHHUS, HCIIOIb3yEMbIX
B KPaHOBBIX MEXaHU3MaXx.
Oco6eHHOCTH KOHCTPYKIIUH
OJIHOKOBIIOBBIX
sKckaBatopoB. TpeboBanus,
MPEIbSBISIEMbIC K TIIAaBHBIM
MPHUBOIaM OJJHOKOBIIIOBBIX
sKckaBaTopoB. [Tonyuenue
9KCKaBaTOPHOM
MEXaHUYECKOU
XapaKTepUCTUKH.
Kraccudukanms maxTHeIX
MOTLEMHBIX MaliuH. Tpex- u
LIECTUTIEPHOAHAS
JMarpaMMbl IBUKEHUSL.
Pacuer crarmueckmx
Harpy3oK HOJbEMHOU
Manabl. ObecnieueHue
peBepca B cxemax
MOTLEMHBIX MaIIHH.
ONeKTpOoNpUBO/ MAIIUH
HENpephIBHOTO TPAHCIIOPTA.
PasHoBHIHOCTH CcXeM,
WCTIOJBb3YEeMBbIX JIJIS
ANEKTPONPUBOIA
KOHBeiepoB.Britaua 3aganus
Ha PT'P. /Jlex/

12

[K-2-31 TIK-2-
32 TIK-3-32

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
JI2.5J12.7
JI2.8J13.1
01

KM1

P1

1.2

W3zyuenue peneiino-
KOHTPaKTOPHBIX CXEM
MOCTOBBIX KpaHOB. Pacuer
cuctemsl [-]] ¢
THPHUCTOPHBIM
B030yKaeHuem. /IIp/

[K-2-V1 IIK-2
-Y2 1IK-2-B1
MK-3-¥1 IIK-3
-Y2 IIK-3-B1

JI1.1J11.2

JI1.3 J11.6

J1.7J12.1

JI2.2J12.3

JI2.7 J12.8
Ol

KMI,K
M2

P1

1.3

Knaccugukarus KpaHoB 110
KOHCTPYKIIHH.
DKCKaBaTOPHBIE
ANEKTPUIECKUE MAIIUHBI
(ABUraTENN M reHepaTophI
MTOCTOSTHHOTO TOKa,
CUHXPOHHBIE TBUTATEIH).
Cuctemsl ['-]] ¢ MarHUTHBIM
ycunutenem.llepcriekTuBHBIE
peLIeHus B 3JIEKTPOIPUBO/IE
MOIBEMHO-TPAHCIOPTHBIX
MartuH. /Cp/

22

I1K-2-31 TIK-2-
32 TIK-2-V1
IK-2-Y2 IIK-2
-B1 IIK-3-31
IK-3-32 TIK-3-
VI1IIK-3-Y2
IK-3-B1

JI1.1J11.2

JI1.3J11.4

JI1.5 JI1.6

JI1.7J12.1

J12.2J12.3

JI2.7J12.8
01

KM1.,K
M2

P1

Paznen 2. DiaekTponpuBoj
METANTYPIrHICCKUX MAILIMH
H arperaToB




2.1

TexHonornueckuii mpouecc
METaJUTypruuecKoro
IIPOU3BOJCTBA. MeXaHU3MBbI
JIOMEHHOH I1e4H: BarOH-BECHL,
KOKCO3arpy304Hoe
YCTPONCTBO, CKUIIOBOM
MMOAbEMHUK, BpalIarOIIUNACs
pacIpenenuTens, KOHyCHI,
30HI0Bas JicOeIKa.
OcobeHHoCTH
JNIEKTPONPUBOJA MEXaHU3MOB
IOMEHHOM II€YH.

OOmme cBeeHUs 0
CTaJIeINIaBUIIBHOM
npousBoiacTee. KoHcTpykuus
1 3JIEKTPOIPUBOJL
KOHBEPTEPOB U TyTOBBIX
neuei.

Kparkue cBenenus o6
00paboTKe METAITOB
nasnenneM. O6opynoBaHue
MPOKATHBIX CTAHOB.
Kiaccudukanus npokaTHeIX
CTaHOB. PexxuMmeI paboTHI
MPOKATHBIX CTAHOB.
XapakTepucTuka
PEBEPCUBHBIX CTAHOB
ropsiueil mpokatku. Pacuer
MOILHOCTH [NIABHOTO
npuBoja. Cucremsl
YIIPaBJICHHUS TTIABHOTO
MPUBOJA CTaHA.
XapakTepucTuka
PEBEPCUBHBIX CTAHOB
XOJIOJHOU IIPOKATKHU.
TpeboBanus
anexTponpusoy. Pacuer
MOIIIHOCTH JIBUTaTeNeH
KJIeTe. DJIeKTPOIPUBO
MOTAJIOK U pa3MaTrbIBaTeseh
CTaHOB XOJIOJHOM MPOKATKH.
ABTOMAaTHYECKOE
peryaupoBaHUe TOJIIIHEL
MOJIOCHI Ha cTaHax. /JIex/

10

[K-2-31 TIK-2-
32 TIK-3-31
I1K-3-32

JI1.1J11.2

JI1.3 J11.6

JI1.7J12.1

J12.2J12.3
2.7

JI2.8J13.1
Ol

KMI,K
M2

P1

2.2

MonenupoBaHue paboThI
METaITyPrUYecKUX MaIInH
(IOMEHHOI TeuH,
KOHBEpPTOPA,
CTaJleIJIaBUJIbHON 1yrOBOM
HeYH, TIPOKATHOTO
npousBoactsa) /Ip/

10

MK-2-V1 IIK-2
-Y2 IIK-2-B1
IIK-3-V1 IIK-3
-Y2 1IK-3-Bl1

JI1.1J11.2

JI1.3 J11.6

JI1.7J12.1

J12.2J12.3

JI2.7J12.8
Ol

KM1.,K
M2

P1

23

MukponporeccopHbie
TEXHUYECKUE CPEJCTBA JUIs
ACY TII B MeTannypruu.
ABTOMAaTH3aIHA JOMEHHOTO
npouecca. ABTOMaTH3alHs
CTaJICTUIABIIIBHOTO
MPOU3BOACTBA. BrImonHeHue
PI'P. /Cp/

18

[K-2-31 IIK-2-
32 [IK-2-V1
[K-2-Y2 TIK-2
-B1 IIK-3-31
I1K-3-32 TIK-3-
V1IIK-3-Y2
I1IK-3-B1

JI1.1J11.2

JI1.3 J11.6

JI1.7J12.1

J12.2J12.3

JI2.7J12.8
Ol

KM1.,K
M2

P1

Paznen 3. DekTponpusos
METAIOPEKYIINX CTAHKOB




3.1 Knaccudukarms 6 MK-2-31 [IK-2- | JI1.1 JI1.2 KM1,K P1
METAJUTOPEXKYIIUX CTAHKOB. 32 [IK-3-31 JI1.3 JI1.6 M2
OcHOBHBIE U [1K-3-32 JI1.7J12.1
BCIIOMOTaTENbHBIE IBUKEHUS JI2.2J12.3
B CTaHKaxX. XapaKTepUCTHKA J12.4 J12.6
OCHOBHBIX BUIOB 00pabOTKU J12.7 J12.8
Ha METAJUIOPEKYIINX Ol
cradkax. [locrpoenue
HArpy3049HOI JHarpaMmel JUis
TOKapHOTO, IIPOJOIEHO-

CTPOTANBHOTO CTAHKOB.
JIBuraTteny HOCTOSHHOTO U
MEPEMEHHOTO TOKa TS
TJIaBHBIX MTPUBOJIOB H
MPUBOOB MoAay. TUIOBbIE
CXEMBI IJIABHOTO IPHBOJIOB U
MPHUBOJIOB MOaY.
Krnaccudukanus coco6oB
PEryaupoBaHus CKOPOCTH B
METAIIOPEXYIINX CTaHKaX:
MEXaHNYECKOe CTYIICHYaToe,
ANEKTPOMEXAHUIECKOE
CTYIICHYaToe U
AIEKTPHIECKOe
OeccTyneH4aroe
perynupoBanue. /Jlex/

3.2 N3ydenne KNHAMATHYECKUX U 12 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1,K P1
3NEKTPUYECKUX CXEM 32 [IK-2-V1 JI1.3 JI1.6 M2
METAIOPEKYIUX CTAHKOB TIK-2-Y2 T1K-2 JI1.7J12.1
(TOKapHOTO, CBEPIUIILHOTO, -B1 ITIK-3-V1 J2.2 J12.3
nutudoBagbHOTO M Ap.). /TIp/ MK-3-Y2TIK-3 | JI2.4 JI2.7

-B1 J2.8
€|

33 [IpuHUMIIBI TOCTpOEHUS 25 MK-2-31 [IK-2- | JI1.1 JI1.2 KM1,K P1
aBTOMATHYECKUX CHCTEM 32 [IK-2-V1 JI1.3 JI1.6 M2
YIPABICHUS TIK-2-Y2 T1K-2 JI1.7J12.1
METauI000pabOTKOM. -B1 IIK-3-31 JI2.2J12.3
ANTOpUTMBI TIK-3-32 TIK-3- | JI2.4 J12.6
(HYHKIIMOHUPOBAHHS. DTAIIbI V1 IIK-3-Y2 JI2.7 J12.8
pa3paboTKU ¥ BHEPESHUS TIK-3-B1 21
ACYTII ansa crankos ¢ YITY.

Beimonuenue PI'P. /Cp/
Paznen 4. DiaekTponpuBoj
TypOOMeXaHH3MOB

4.1 Knaccugukarms 6 MK-2-31 TIK-2- | JI1.1 JI1.2 KMI1,K P1
TypOOMEXaHU3MOB 110 32 TIK-3-31 JI1.3 JI1.6 M2
Ha3HAYEHHIO, KOHCTPYKIUH. [1K-3-32 JIL.7J12.1
Mexanuueckas ¥ HallopHast JI2.2J12.3
XapaKTEPUCTUKU JI2.7 J12.8
TypOOMEXaHU3MOB. €]

OcoOeHHOCTH pabOThI
HEHTPOOESIKHBIX HACOCOB.
Omnpenenenue MOITHOCTH
LEHTPOOESIKHOTO Hacoca.
MeTo/1pI peryIHpOBaHHS
MPOH3BOAUTEIBHOCTH
LEHTPOOESKHBIX HACOCOB.
OcoOeHHOCTH pabOThI
HEHTPOOESIKHBIX U OCEBBIX
BEHTUIISITOPOB U
peryaupoBaHue
MIPOM3BOAUTEIBHOCTH B
HuX. /Jlex/




4.2 MogenupoBanue paboThI 6 MK-2-V11IK-2 | JI1.1J11.2 KMIL,K
AJIEKTPOTIPUBO/IA C -V2 TIK-2-B1 JI1.3 JI1.6 M2
BEHTUJISITOPHOH [IK-3-V1 IIK-3 JI1.7J12.1
Harpy3koi. /IIp/ -Y2 TIK-3-Bl J12.2J12.3

JI2.7 J12.8
€]

43 IMpumenenue 20 [ IK-2-31TIK-2- | JI1.1J11.2 KM1,K Pl
3IIEKTPOMATHUTHBIX My(T B 32 IIK-2-V1 JI1.3 JI1.6 M2
TypOOMexaHU3Max. [K-2-Y2 TIK-2 JI1.7J12.1
DNEKTPUUYECKUE U -B1 TIK-3-31 JI2.2J12.3
ANIEKTPOMEXaHIUECKUE MK-3-32 TIK-3- | JI2.7 JI2.8
KacKaJbl B V1IIK-3-Y2 €|
Typbomexanuzmax. TexHuko- [IK-3-Bl
SKOHOMHYECKUH aHAIH3
3IEKTPOIPUBOAA
TypOOMEXaHHU3MOB.
3aBeplIeHHE BBIIOIHEHUS U
samuta PI'P. /Cp/

5. POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTponbsHOE E[dioielf;ZMme B
KM MepOTIpUATHE I prl OTPOCHI U1l HOATOTOBKU
KOMITeTEHINI1
KM1 DK3aMeH [MK-2-31;11K-2- Borpock! k 3k3ameny

32:T1K-3-32;1TK-3-
31

1. OO0mpe TexHUYeCKHe TPEOOBAHMUS K NIEKTPOIIPHBOIAM.

2. Knaccudukanus xpaHOB MO0 KOHCTPYKIUH. PexXuMBI paboTHI
KPaHOB.

3. KoHCTpyKTHBHBIE 0COOEHHOCTH MOCTOBBIX KPaHOB.

4. TpeOoBaHMSA, MPEeABABIAEMBIE K JIEKTPONPHUBOILY MOCTOBBIX
KPaHOB. 2 BUJIA CITyCKa B IPy30MOABEMHBIX YCTAHOBKAX.

5. ITocTpoeHne Harpy3ouHbIX AMArpaMM HNpPUBOJA MOABbEMA U
MPUBOIOB TOPU3OHTAIBEHOTO ITEPEMEIICHUS.

6. Pacyer MomHOCTH ABUraTess 10 Harpy304HOM AMarpaMMe.
7. Oco0eHHOCTH KPaHOBO-METAJUTYPTUUECKUX JIBUTATENEH.

8. Topmo3HBIE yCTpOHCTBA KPAHOB.

9. Pa3HOBUIHOCTU CUCTEM YNpaBIIEHUS, UCIOIb3YEMBIX B
KPAaHOBBIX MEXaHU3MaXx.

10. Knaccudukanyst BBIEMOYHO-IIOTPY304HBIX MAIIMH: OJHO- U
MHOTOKOBIIIOBEIE 3KCKaBaTOPHI.

11. TpebOoBaHMs, MpexbABILEMbIE K TJIABHBIM IIPHBOAAM
OJTHOKOBIIOBBIX PKCKaBaTOPOB.

12. Pacuer MoIHOCTH IMTaBHBIX MPUBOJOB SKCKAaBaTOPA.

13. OKCKaBaTOPHBIE IEKTPUUECKUE MAIIUHBI.

14. XapakTepucTuka pabOThI INIaBHBIX IPHBOJIOB 3KCKaBATOPA.
15. [Tony4yenue skckaBaTOPHOW MEXAHWYECKOM XapaKTEPHU-CTHKU
B cucteme [-]1.

16. IlomydyeHue 3kCkaBaTOPHON MEXaHUYECKOW XapaKTEpU-CTHKH
B CUCTEME C TUPUCTOPHBIM BO30YKIEHHEM I'eHepaTopa.

17. CnocoObl TeMepaTypHOH cTaOMIM3aluK XapaKTePHCTUK
9KCKaBaTopa.

18. KoHCTpyKTHBHBIE 0COOEHHOCTH MHOTOKOBIIIOBBIX
9KCKaBaTOPOB.

19. Knaccudpukarus mudros. TpeOoBaHus K 371EKTPONIPUBOILY
¢ TOB.

20. Pacuer craTuueckoit Harpy3kd M BBIOOp ABUratess audra.
21. Hcnonp3oBaHre MHOTOCKOPOCTHBIX aCHHXPOHHBIX
JIBUTATEINEH IS TUPTOB.

22. Knaccugukanus maxTHbIX MOABEMHBIX ManH. KuHemaruka
KaHaTHOTO MOJbEMA.

23. Pacuer craTnueckux Harpy3ok IOJbEMHON MAIIMHBI.
Pa3memnenue 31eKTpooOOpyROBaHUS IO JbEMHBIX MAIIIHH.

24. TouHast ocTaHOBKA JIM(PTOB M HIAXTHBIX MOABEMHBIX Ma-IIHH.

25. Cxema Mo TbeMHOI MaIlIMHBI ¢ ACHUHXPOHHBIM ABUIAaTCIIEM,




obecreunBaroIas TPEXIEPUOAHYIO THATPAMMY JBIKECHUSL.

26. Ob6ecnieueHne peBepca B CXeMax MOJIbeMHBIX MammH. Cxema
C PEBEPCOM TIOJIS IBUTATEIIS IIOCTOSTHHOTO TOKA.

27. Knaccudukanus xonseiiepoB. TpeOoBaHUs, IpeIbABIsICMbIE
K 3JIEKTPONIPUBOTY KOHBeilepoB.

28. Pacuer craTuyeckoil MOIHOCTH JEHTOYHOTO KOHBelepa.

29. Br160p konmdecTBa ABHTATENEH M ONpeNeNieHne MecTa UX
PacHoI0KEeHHs.

30. ITyck xoHBeHepOB C UCTIOIB30BAHUEM AIEKTPOMATHUTHBIX
My(T. Pa3HOBHIHOCTH 3JIEKTPOMarHUTHBIX My(T.

31. IIpuMeHeHUE CUHXPOHHBIX ABUraTeneil A NPUBOAA

00JBI1I0H MOLUTHOCTH. DNEKTPOMAIIMHHAS, CTaTHYECKasl U OecIeToYHas
CHCTEMBI BO30YX/ICHHSI CHHXPOHHBIX MAIIUH.

32. ITpuHIUNBI TOCTPOEHUS CUCTEM aBTOMATUYECKOTO
perynupoBaHus Bo30yxaeHus (APB) CHHXpOHHBIX JBHTaTENCH.

33. CxemMa MHOTOJBUIaTEILHOTO KOHBEHEpa ¢ aCHHXPOHHBIMH
JBUTATENSIMH. PexkrM TBOIHOTO MUTAHWS B ACHHXPOHHOM JIBHTATEIIE.
34. Krnaccudukanus typobomexaHu3MOB. MexaHUUecKas 1
HaIopHasl XapakTepUCTHKH TYpOOMEXaHU3MOB.

35. OcobeHHOCTH pabOThl IEHTPOOSIKHBIX HACOCOB.
OmnpenerneHre MOITHOCTH IIEHTPOOEKHOTO Hacoca.

36. Mertoabl peryIupoBaHus IPOU3BOAUTEILHOCTH
LEHTPOOEKHBIX HACOCOB.

37. OcobeHHOCTH PaOOTHI IIEHTPOOESIKHBIX W OCEBBIX
BEHTWJIATOPOB. PerynmipoBanne Npon3BOAUTEIFHOCTH B HUX.

38. OcoGenHoctu paboTsl KoMIpeccopoB. Pacuer MomHOCTH
KOMIIpeccopa 0 H30TepMUYECKON 1 auabaTnieckoi paboTe cxKaTHsI.
39. Krnaccudukanns Merammopexymux cTaHkoB. OCHOBHBIE U
BCTIOMOTATEIbHBIC BIDKCHUS B CTAHKAX.

40. XapakTepucThKa OCHOBHBIX BUIOB 00paOOTKH Ha
METANIOPEXYIINX CTAaHKAaX: TOYCHHUE, CTPOTaHNEe, CBEPIICHHE,
(pesepoBanue, nutrdoBaHUE.

41. [TocTpoeHue Harpy304HOM AUarpaMMbl AJsl TOKaApHOTO,
HPOJI0JIbHO-CTPOTaIbHOTO CTAHKOB.

42. JIBuraTenu [yl IIaBHBIX IPUBOJIOB CTAHKOB.

43. TumoBble cXeMBbl TIABHOTO IIPUBOJIOB U MPHUBOJOB TOAAY.
44, O6opymoBaHre MPOKATHBIX CTAHOB.

45. Krnaccudukanns npokaTHEIX CTaHOB. PeXuMBI paboTHI
MPOKATHBIX CTaHOB.

46. XapaKTepuCTHKa PEBEPCUBHBIX CTAHOB ropsyYel MPOKATKH.
TpeboBaHus K AIEKTPOIPUBOLLY.

47. Pacyer MOIIHOCTHU INIaBHOTO NPUBOJA IIPOKATHOIO CTaHA.
48. Cuctemsl ynpaBlieHUs TTIaBHOTO MPHUBOJA CTAHA.

49. XapakTepuCTHKa PEBEPCUBHBIX CTAHOB XOJIOJHON MPOKATKH.
TpeGoBaHMS K ATEKTPONPHUBOY.

50. Pacuer MomHOCTH ABUraTrenei Kierei.

51. DIEKTPONPUBOA MOTAJIOK U pa3MaThIBaTeNe CTAaHOB
XOJIOJAHOMN MPOKATKU

52. TexHoMOrMYECKUi MPOIECC JOMEHHOTO MPOU3BOJICTBRA.
MexaHu3M CUCTEMBI 3arpy3KU JOMEHHOM IIEUH.

53. MexaHu3Mbl TOMEHHOM II€YH: BarOH-BECHI, KOKCO-

3arpy304HOE YCTPONCTBO, CKUTIOBO# ITOILEMHHUK, BPAIAIOIIANACS
pacrpenenuTenb, KOHYChI, 30HI0Bas Je0enKa.

54. Oco0EHHOCTH 3MEKTPONPUBOJIA MEXAHU3MOB TOMEHHON
MEYH.

55. KoHcTpyKIMst U 3I€KTpONIpUBOJA KOHBEPTEPOB U YTOBBIX




KM2

VYerHbll onpoc 1o
paszenam
JUCIUILITHHBI

TIK-2-31;1TK-2-
32:T1K-3-31;TTK-3-
32

IIpuMepHbIe BONIPOCHL AJIs YCTHOTO OIIpOCa IO Pa3iesiaM JUCLIAIUIMHBI

Paznen 1. DnexTponpuBoj 0ABEMHO-TPAHCIOPTHBIX MAILIMH

1) YkaxxuTe OTINYNS YHUBEPCAIFHOTO KPaHa OT CIEHATN3UPOBAHHOTO
KpaHa

2) [epeuncaute, Kakue pexXUMbI paOOTHI KDAHOBBIX MEXaHU3MOB Bl
3Haere?

3) Kakue TpeboBaHUs, TPEIBABIAIOTCS K IEKTPOIPHUBOLY MOCTOBBIX
KpaHOB?

4) IlpuBeanTe HarpY304YHYIO TUAarpaMMy IIPHBOJIA TOJbEMa

5) Kakumu ocobeHHOCTSIME 001a/1aI0T KPaHOBO-METAJUTYPTUIECKHE
JBUTaTeNN

6) UeMm oTiIMUaeTCs CUIIOBbIE KOHTPOJUIEPHI OT ANEKTPOMArHUTHBIX
KOHTPOJUIEPOB?

7) O6ocHylTe UCTIOTB30BAHNE JUIMHHOXOAOBBIX H KOPOTKOXOJOBBIX
TOPMO3HBIX YCTPOICTB

8) B ueM 0coOEHHOCTE 3KCKaBaTOPOB-IpariaiH?

9) Kaxne TpeboBaHU, IPETBABIAIOTCS K ITTaBHBIM IIPUBOIAM
9KCKaBaTOpoOB?

10) IlpuBeauTe BUI KCKaBaTOPHOM MEXAHUUYECKOM XapaKTEPHCTHK
11) Ilepeuncrnure BUIBI CXEMHBIX PEIICHHH, HCTIOIB3YEMBIX IS
MPUBOJA OJJHOKOBIIOBBIX 3KCKaBaTOPOB.

12) IlpuBeaute cxemy cucTeMsl I'-JI ¢ TUPUCTOPHBIM yIpaBICHUEM
BO30YKICHUS

13) YV xakoro u3 IIaBHBIX IPHBOIOB YKCKABATOPA M3MEHSACTCS MOMEHT
uHepuu?

14) Tepeuncnute pa3sHOBUAHOCTH JTH(TOB

15) Kakue TpeboBaHus, MPETBSBISIOTCS K JIIEKTPOTPUBOILY TUPTOB?
16) Kakue cxeMHbIe PEIICHUS UCTIONIB3YIOT B MAXTHBIX IMOIBEMHBIX
MaluHax?

17) Kakum 006pa3oM MOXKHO OCYIIECTBHTE PEBEPC B OIBEMHBIX
MaIlIFHAX C 3JIEKTPO-IIPUBOJIOM ITOCTOSHHOTO TOKAa7

18) Kak moBBICUTH TOYHOCTH OCTaHOBA MOJABEMHBIX YCTAaHOBOK?

Pasnen 2. DnexTponpuBo METAIYpPIUUECKUX MAILIUH U arperatoB

1) Kaxkne MexaHU3MBI HCIONB3YIOTCS AT 3aTPY3KH JOMEHHOI neun?
2) ITepeuncnure kakue BUJbI ABUTATENEH UCTIONB3YIOTCS IS
MEXaHNU3MOB 3arpy3Kd JOMEHHOHU I1e4n

3) Kaxne TpeboBaHUS, IPETBABIAIOTCS K SIEKTPOIPHBOLY MEXaHH3MOB
3arpy3Ku 10-MeHHOH neun?

4) YxaxuTe BUI TOPMOXKEHHSI UCTIONBb3YEMBIN B IPUBOJIE BarOH-BECOB
5) [lpuBenuTe BUI TaXOTPaMMBbl CKHUIIOBOTO TIOTbEMHHKA TOMEHHOMH
neyn

6) Kakas cxema »nekTpornpuBoaa o0ecriedrBaeT BhIIOJIHEHHE
TaXOTPaMMBI CKHITOBOTO MObEMHHUKA JOMEHHOI meun?

7) Kaxne mpomecchl B JOMEHHOM IPOH3BOJICTBE MOXKHO
aBTOMAaTU3UPOBATh?

8) Kaxoii nporrecc miacTuueckon aeopMaiiy METaJIOB HAa3bIBAIOT
IIPOKATKON?

9) Kakue TpeboBaHUs, TPEIBABIAIOTCS K 3IEKTPONPHUBOY INIABHOTO
NpPUBOJA PEBEPCUBHOIO CTaHa ropsyeit MpoKaTku?

10) YkaxxuTe THITB IPOKATHBIX JBUTATENICH TIIaBHBIX IPUBOJIOB CTAHOB
11) Kaxoit 3axk0H U3MEHEHUS CKOPOCTH BPAICHUS IIPH ITyCKe CTaHA
CUUTAETCA ONTHMANIbHBIM?

12) IlprBeanuTE TEXHOJIOTHYECKYIO CXEMY OJTHOKJIETHEBOTO CTaHA
XOJIOJHOHU MPOKATKU

13) Ilepeuncnute onepanuy TEXHOJIOTHIECKOTO IIPOU3BOACTBA
XOJI0THOKATaHOTO JIUCTa

14) Kaxne TpeboBaHus, TpeOOBAHUS, TPEABIBIIIOTCS K
AIEKTPOOOOPYIOBAHUIO CTAHOB XOJIOTHOW MPOKATKH?

15) OxapaxrepusyiiTe pe>kuM HaMOTKH MOJIOCHI HA OapabaH MOTaNKH
16) Ilepeuncnure cUCTEMBI, MO3BOJISAIOILUE PETYIUPOBATH TOIILUHY
TIOJIOCHI

17) Kakue cxeMHbIe pelieHHs UCTIONB3YIOTCS B 3JIEKTPOIIPUBOIEC CTAHOB
ropsadeit ¥ XOJIOJHOM MPOKAaTKU METANI0B

Pasnen 3. DnexTponpuBo METALIOPEKYILUX CTAHKOB
1) Kakue Buapl 1BMKEHUS HCIOJB3YIOTCS B METAJUIOPEXKYILLIMX




cTaHkax?

2) B xakoM pexumMe paboTaroT JBUTaTeIH CTAHKOB?

3) [IpuBenuTe BUI HArpy309HOH THArpaMMBI TIIABHOTO MIPHUBOIA
TOKAPHOTO CTaHKa

4) Kakue TUIIBI JBUTATENCH TIOCTOSIHHOTO TOKA, HCIOIb3YIOTCS LIS
TJIAaBHOTO TPHBO/IAa METAJUIOPEKYIHX CTAHKOB?

5) 3a cuer 4ero Mmoay4aroT MOBBIIICHHBIH MOMEHT B BRICOKOMOMEHTHBIX
BUATaTENAX?

6) [IpuBenuTe THIOBYIO CXEMY IMIABHOTO TIPHBO/IA CTAHKA

7) IlpuBennTe THIIOBYIO CXEMY NTPHUBOJIA TTOJAYH

8) KakoBbI 11enu ypaBieHUst MeTamIo00paboTkoi?

9) Kakue kputepun onTUMHU3aLNUN PeKUMOB pe3aHusi Brl 3HaeTe?
10) IlpuBeanTe IpUMEp CHCTEMBI CTaOMIN3AIIMN CKOPOCTH PEe3aHHs

Paznen 4. DnexTponpuBox TypOOMEXaHH3MOB

1) ITepeuncnure, KaKue pa3HOBHIHOCTH TypOOoMexaHH3MOB Brl 3HaeTe?
2)IIpuBenuTe BUI HATOPHOH XapaKTEPHCTHKH LIEHTPOOEKHOTO
TypOoMexaHn3Ma

3) Yem oTnuyaeTcs HaopHas XapakTepUCTHKA LEHTPOOESKHOT0 Hacoca
OT HaIOPHOI XapaKTEePHCTUKH IIEHTPOOSKHOTO KoMmpeccopa?

4) Kax onpenemnsror pabodyro TOUKy padoTsl TypOoMexaHn3Ma?

5) C xaxoi 1epio HEHTPOOSKHBIH HACOC HEOOX0AUMMO 3aJIMBATh TEpe.]
mycKoM?

6) Ilepeuncnure METOABI 3AIMBKH [IEHTPOOESIKHBIX HACOCOB

7) Ykaxxute criocoObl perymupoBaHis IPOU3BOIUTEIEHOCTH HACOCOB
8) B 4eM 3aKir04aeTcs TPYAHOCTh B PETrYIUPOBKE MPOU3BOJUTEIBHOCTH
OCEBBIX BEHTHIATOPOB?

9) ITouemy KOMIIpeCcCOPBI HE PEKOMEHIYETCS 9aCTO 3aITyCKaTh?

10) O6ocHYyi#iTe HCTIOB30BaHUE KACKAaTHBIX CXEM JUTSl TPUBOIA
TypOOMEXaHU3MOB

11) ITepeuncnure TUIIOBBIC CXEMHBIE PEIIEHHS, HCIIOIb3yeMbIe TS
3IIEKTPOIPHBO/IA TYpOOMEXaHN3MOB

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiembie
Kon HasBanue
WH/IUKATOPBI CopeprxaHue paboThl
paboTsl paboTsl N
KOMIIETEHITNH
P1 PI'P [TK-3-V 1;I1K-3- TeMbl pacueTHO-TpapUUECKOTO 3aTaHUS:

BI;[IK-2-Y I;TTK-2-
V2.TTK-2-B1;ITK-3-
V2

1. IIpoexkTupoBaHHE IEKTPOIPUBOJA IOABEMA MOCTOBOIO KpaHa
2. IlpoekTupoBaHHe >JIEKTPOIPHUBOAA TACCAKUPCKOTO (MM TPY30BOTO)
madTa

3. TIpoekTupoBaHHE IECKTPOIIPHBO/IA IMAXTHOH (CKUITOBOW WIIN
KJIETHEBOM) TIOTbEMHON MaIlIUHbI

4. IIpoexTHpoBaHUE 3IEKTPONPHUBOJA TOJbEMA OJHOKOBIIOBOTO
JKCKaBaTopa

5. IIpoexTupoBaHuE MEKTPONPUBOIA JIECHTOUHOTO KOHBEHepa

6. IIpoexTupoBaHHe MEKTPONPUBOIA KiIeTel IPOKATHOTO CTaHa

7. TIpoexkTupoBaHKe MIaBHOTO AIEKTPONPHBOIA METATIIOPEXKYIIErO
CTaHKa

8. IIpoexkTupoBaHUE NEKTPOIPUBOJA BEHTUIATOPHON YCTAHOBKH
9. IIpoexTupoBaHue MEKTPONPHUBOJA HACOCHONH YCTaHOBKH

Pacuernas gacts PT'P BrtO9aer B cebs pa3paboOTKy CIIeTyOIIIX
pasenos.

1 Onucanue paboueit MaMHbI

2 TpebGoBaHMs, MPEABIBIAEMBIE K HJICKTPOIIPHBOTY

3 O630p COBpPEMEHHBIX CHCTEM IEKTPOIPHBOAA

4 Pacuer cTaTHYeCKUX HArpy30K U BBIOODP ABUTATENs

5 BeIOop 371€MEHTOB CHIIOBO# YacTh

6 PacueT cuioBOM YacTH 3JIEKTPONPUBOAA

7 PacueT cTaTMueCKUX XapaKT€PUCTHUK JIEKTPOIPUBOAA

8 Pacyer TMHaMHYECKUX XapaKTEPUCTUK MEKTPOIPUBOJA

Texymuii koHTpoIb 3a BeinonHenus PI'P ocymecteasercs
npernojaBaTeneM MyTeM IPOBEPKU pa3AenoB B COOTBETCTBHHU C IIAHOM
BBINOJIHEHHUS.

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)




KOMHI)IOTepHOC TECTUPOBAHUEC NTO paszaciaM JUCHUIIIINHBI

Yro Takoe pabovas MammHa?

COBOKYITHOCTH YHPABIISIONINX U HH(POPMAIOHHBIX YCTPONUCTB M YCTPOUCTB compsixerns D11
MallInHa, OCYIIECTBISIONAs H3MEHEHNE ()OPMBI, CBONCTB, COCTOSIHUS U MOJIOKEHHS TIPEAMETa Tpyia
BHEILIHSIS 110 OTHOIICHUIO K JIEKTPOIPUBOJLY CHCTEMA YIIPABICHUsI 00JIee BEICOKOTO YPOBHS
npeoOpa3oBaTelb HIEKTPOIHEPTHU

BCE OTBETHI IPABHIIBHEI

Kak Ha3pIBaeTCs UCTIOTHUTENBHBIN OpraH padodeil MauHbI?

COBOKYITHOCTH YIPABIISIOMINX U HHPOPMAITMOHHBIX YCTPOHCTB U YCTPOHCTB

BHEIIHSS 110 OTHOUICHHUIO K DIEKTPONPUBOLY CHCTEMA yIpaBiIeHus 00Jiee BEICOKOTO YPOBHS
OCYIIECTBIISIFOIIAS H3MEHEHUE (POPMBI, CBOWCTB, COCTOSHHS U TTOJIOKEHUS ITPEMETa Tpyaa
JBIDKYIIFHCS JIEMEHT pabouel MaIIWHBI, BEITOTHAIOMNN TEXHOIOTHYECKYIO OIIEPAIIHIO
BCE OTBETHI PABUIIbHbI

UYro Takoe rpynmnoBoil eKTponpuBoa?

JBIDKYIIMACS 2JIEMEHT padoyell MalluHbI, BBIMOIHAIONIMNA TEXHOIOTHYECKYIO OTIEPaIio;

NEKTPOIIPUBO/L C OJHUM 3JIEKTPOIBUIaTEIEM, 00ECIICUHBAIOIINI ABIKEHHE UCTIOJIHUTEIIBHBIX OPraHOB HECKOJIBKUX pabounx
MamvH uin Heckoibkux MO omHO# pabodeit MamiHEL

BHEIIHSS 110 OTHOIIEHUIO K 3JIEKTPOIIPHUBOJLY CHCTEMA YIPaBIEHHs OoJiee BBICOKOTO YPOBHS, MOCTABIISIONIAs HEOOXOIUMYO IS
(YHKIIMOHUPOBAHUS 3JIEKTPONPHUBOA HHPOPMALHIO

BCE OTBETHI IIPABJICHBIC

BCE OTBETHI HE NIPABUIIbHBI

B npokaTHBIX 11eXaX OCHOBHBIMH ITIOTPEOUTEIIIMHE SJICKTPOIHEPTHH SBIISIOTCS:
JTyTOBBIE MEYN ¥ MEXaHU3MBI X 00CITY>KUBAIOIINE

HArpeBaTebHBIC MIEYU U IPHBO/IBI IPOKATHBIX CTAHOB

3aJIMBOYHBIC U PA3JIMBOYHBIC KPAHBI

AIIEKTPOIIN3EPHI B Ta30[yBKH

B peskuMe TOBTOPHO-KPAaTKOBPEMEHHOM Harpy3KH paboTaroT:
3NEKTPOBUTATEIN KOMIIPECCOPOB

HaCOCHI

HPUBOIBI 3aIBHKEK

CBAapOYHBIC YCTAHOBKH

PexumM paboThI AIIEKTPOABUTATENS TIPH HEU3MEHHOU HATpy3Ke, POI0JIKAIOIIUICS CTOIBKO BPEMEHH, YTO MPEBBIIICHUE
TeMIepaTypbl BCeX YacTeil IBUTaTeNs TOCTUTAaeT YCTaHOBUBIINXCSA 3HAUEHUI HA3bIBACTCH. . .

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH

MIPOJIOJIKUTENbHBIN

MMOBTOPHO-KPATKOBPEMEHHBIH € ITyCKaMu

IIpomomKNTETBHBIN peXuM pabOTHI AIEKTPOIIPHBOIA HE CBOMCTBEHEH. ..
HacocaM

BEHTHJIATOPAM

3epHOOYNCTHTEIHHBIM MAaIlITHAM

HObEMHO-TPAHCIIOPTHBIM MEXaHU3MaM

Pexxum paboTHI AIIEKTPOIBHUTATENS, TIPH KOTOPOM pabouue Mepro bl C HEN3MEHHOH HOMUHAJIBHON HArpy3KOH YepenyroTcs ¢
MEepPHOaMH OTKITIOYECHHS MAIIMHBL; TIPH ATOM IIEPHOJIBI Harpy3KH (paboure meprosl) HeITNTEIbHBI U IIPEBBIIICHIE TEMIIEPaTypHI
HE JOCTUTAeT YCTAaHOBHUBIIETOCs 3HAUCHUS, a IEPHOABI May3bl MO3BOJIAIOT ABUTATEN0 OXIAUTECS 10 TEMIIEPaTyphl OKpy KaroIeH
cpenbl Ha3bIBaeTCA. ..

KpPaTKOBPEMEHHBIN

MOBTOPHO-KPaTKOBPEMEHHBII1

HPOJIOTKUTENbHBIH

[IOBTOPHO-KPaTKOBPEMEHHBII ¢ IIyCKaMu

TIpOMBIIUICHHOCTH BBITYCKAET AEKTPOABUTATEIH CO CTAHIAPTHON HPOJODKHTEIFHOCTBIO paboyero nepuosa. . .
20, 40, 70 u 100 MmuH

10, 30, 60 1 90 Mmuna

5, 15,25 u 50 mun

1,3,5u9 Mun

Pexxnm pabOTHI 2IEKTPOABUTATENS, IPH KOTOPOM MEPHOABI HEM3MEHHOH HOMUHAIBHON Harpy3kH (paboure meprosl) YepeLytoTcs C
HepHoJaMH OTKITIOUYEHHs MallIMHBI (TIay3aMH), IPUYeM Kak pabouue NepHobl, TaK U May3bl HE HACTOIBKO [UIUTENbHBI, YTOOBI




IIPEBBILIEHUE TEMIIEPATYPBI MOIJIO JOCTUTHYTh YCTAHOBUBILUXCS 3HAUYEHUN KaK IIPU HArPeBe, TaK U IIPHU OXJIAXKACHUU
Ha3bIBaETCH. ..

MIPOIOJKUTENbHBIN

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPaTKOBPEMEHHBIHN

MOBTOPHO-KPATKOBPEMEHHBIH € MMyCKaMU

TI'OCTowm ycTaHOBIEHO, YTO Il HOBTOPHO-KPATKOBPEMEHHOTO PEKUMA PAOOTHI AIIEKTPOABUTATENS MPOIOJKUTEILHOCTD IIUKIIA HE
MPEBBIIIACT. ..

5 MHUH

15 mMun

20 MuH

10 muH

Jl1s1 TOBTOPHO-KPAaTKOBPEMEHHOTO PEKUMA PAabOTHI ANEKTPOABUTATENS OTHOCUTENbHAS MPOJOKUTEIFHOCTh BKItodeHus [1B
COCTaBIISET. ..

15, 25, 40 u 60%

10, 20, 50 u 90%

1,2,5u9%

25,50, 75 n 100%

Ecnu npu paboTte aBuratenss MOMEHT U MOIIHOCTh paboyeil MallluHbl He U3MEHSIOTCS, TO IBUTATeNb BEIOUPAIOT C HOMUHAIBHOM
MOIIIHOCTBI0, pABHOM MOIITHOCTH Harpy3ku paboyvell MallIuHbI, JeIEHHON Ha. ..

KII[ anexTpoaBurarens

KITJ nepenaun

KITI ncTouHrKa 351eKTpUUECcKOil SHEpTruK

K03 QUIIUEHT aKTUBHOM MOIIHOCTH

MOoIIHOCTE 271EKTPOABHUTATENS BEIOMPAaEeMOro AJIsl SJIEKTPOIPUBO/IA HACOCa HE 3aBUCHT OT...
MIPOU3BOIMTEIILHOCTH Hacoca

Haropa Hacoca

KITJ snexkrponBurarens

TUIOTHOCTH MepeKaunBaeMOH KUIKOCTH

IIpu nepeMeHHON NPONOJIKUTENBHON HAarpy3Ke Harpy3ka Ha Bally JIEKTPOABUIATENS MOKET EPUOIUYECKH MEHSITHCS, IPH 3TOM
HNEPUOJUYECKH MEHSIOTCA. . .

4acTOTa TOKA IUTAIOLIECH CETH

aMIUIUTYIa HAIIPSDKEHUS IIUTAIOLIEH CETH

K03 GUIUEHT aKTHBHONW MOIHOCTH 3JIEKTPOIBUTATEIS

HOTEPU MOLIHOCTH B 3JIEKTPOJIBUTATEIIE

Jy1s ipoBepKHU BEIOPAHHOTO AIISKTPOABUTATEIS TI0 HATPEBY HA MPAKTHUKE UCTIONB3YIOT METO b SKBUBAICHTHBIX BEIMYHH, B KOTOPHIE
HE BXOJIHT. ..

METOJ] SKBUBAJIEHTHOTO HAIPSYKEHUS

METO/T SKBUBAJIEHTHOTO TOKa

METO/T SKBUBAJIECHTHOTO MOMEHTA

METO,I SKBUBAJICHTHON MOIIIHOCTH

IIpu mpoBepke MEKTPOABUTATEINS MO HATPEBY C TOMOIIIBIO METO[a SKBUBAJICHTHOTO TOKAa HEOOXOIUMO 4TO ObI HOMUHATLHBIH TOK
MpeABapUTEILHO BEIOPAHHOTO MO KATAIOTy dJIEKTPOABUraTeNsl ObLI 0 OTHOLIEHHUIO K SKBUBAJIIEHTHOMY TOKY. ..

OoJibllie HE MEHee YeM B 2 pasa

OoJIBIIIe HIIH paBEeH

MEHBIIIE WX PaBeH

MEHBIIIE

OT 9ero 3aBUCHT PEKHM pabOTHI MOCTOBOTO KpaHa?
OT IPY30IOABEMHOCTH KpaHa

OT Ha3HAYCHUS

OT 4YMcCJia BKIIFOYCHHSA B HacC

OT KOHCTPYKIIMH

OT MecTa yCTaHOBKH

K kakoil rpyIne MaliH 0 Ha3HAYEHUIO OTHOCSITCS MOCTOBBIE KPaHBbI:
HOJBbEMHO-TPAHCIIOPTHBIE MAaUIMHBI

3eMJIEPOMHBIE MALIMHBI

MaIlUHBI 7151 TPAHCIIOPTHUPOBKH XKUJKUX CPE U Ta30B

MAILUHBI A7 CKATUS Ta30B

MaIlliHBl HEIIPEPHIBHOIO TPaHCIIOPTa




C KaKol LEeNb0 MCIOJIB3YIOT CUIIOBOM CIYCK B KPAHOBBIX MeXaHHU3Max?
HE UCTIOJB3YIOT BOOOIIIE

JUTSL CITYCKA JIETKUX TPY30B

JUTSL CITYCKA TSDKENBIX TPY30B

C Kakoil LEeNbI0 UCII0JIb3YIOT TOPMO3HOH CITyCK B KPAaHOBBIX MEXaHU3Max?
HE UCTOJB3YIOT BOOOIIIE

JUISL CITyCKa TSDKEIBIX TPY30B

JUTSL CITYCKA JIETKUX TPY30B

Ykakure TUIl IBUTATEINs1 HanOoJee 4acTo, UCIOb3yeTcs B KaUeCTBE IPUBOIHOTO B MOCTOBBIX KpaHax?
CUHXPOHHBIHU JIBUTaTelh

[IarOBBIN JIBUTATEND

JIBATATEIb MOCTOSTHHOTO TOKA

ACUHXPOHHBIN JIBUTATEIh

BEHTHIBHBIN JBUTATEb

Kakas u3 cucreM aBTOMaTU3UPOBAHHOTO JIEKTPONPUBO/IA HE IPUMEHSIETCS B KPAHOBBIX MEXaHU3MaXx?
cucrema [TU-AJL

cXeMa ¢ UMITYJIbCHBIM BBEJICHUEM COIIPOTHUBIICHUS B IIETIh POTOPA

cuctema TII-J1

cuctrema [T4-C/]

BCE MEPEUHCIICHHBIE CHCTEMBI UCTIONB3YIOTCS B KpaHaX

ITpu nconb30BaHNUM ABYXKOHIIEBBIX MOJbEMHBIX J€0€I0K BMECTO OZHOKOHIIEBBIX POM3BOJUTEIBHOCTD YCTAHOBKH:
HE U3MCHSETCS

YMEHBIIIAeTCs BIIBOE

yBEJIMUUBACTCA BIBOE

yBenu4uBaercs B 4 pasa

yMmeHblIaercs B 1,5 paza

Cpennuil pexum paboTsl 060pyA0BaHUS KPAHOBBIX MEXaHU3MOB XapaKTepHU3yeTcs HOMUHAIBHOI MPOIOKUTENBHOCTBIO
BKJIFOUEHHs PABHOM:

15+25%

60 %

40 %

100 %

10+25%

Tsoxenslil pexxuM paboThel 0600PyNOBaHUS KPAHOBBIX MEXaHU3MOB XapaKTEPH3yeTCsl HOMHHAJIBHOMN MTPOJ0KUTEIBHOCTBIO
BKJIFOUEHMSI PAaBHOM:

40 %

60 %

100 %

25+40 %

10+25%

JI1s IOTydeHus )KEeCTKOM XapaKTePUCTUKH MPH MAJION CKOPOCTH BpaIIEHHUs B CUCTEME aCHHXPOHHOTO JIEKTPOIPUBO/Ia KPaHOBBIX
MEXaHH3MOB IPUMEHSETCS IMTaHUE IBUTATENS OT UICTOUHUKA!

MOBBIIIEHHON 4acToThI (Oosee 50 I'ix)

poMbIIIIEHHOH yacToThl (50 I'r)

MOHMKEHHOU 4acTOTHI (6-10 I'm)

MOHMKEHHOM YacToThI (25-40 I'iy)

yactoToi 6osee 100 I'u

Ha xakux MexaHH3MaX KpaHOB YCTaHABIMBAIOTCS OTPaHUUIUTENIHN X0, BO3ACHCTBYIONINE HA SIEKTPHUUCCKYO IEeIb YIPaBICHUS:
Ha MEXaHU3Max 110,(beMa

Ha BCEX MEXaHMU3Max

Ha MEXaHN3MaX IepeBHKECHUS

Ha MEXaHNU3MaxX 0Cc000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHNW3Max 0c000 KPYMHBIX HOPTaIbHBIX KPAHOB

Kaxwue xateropun KpaHOB CYIIECTBYET B 3aBUCHMOCTH OT PEKUMOB pabOThl MEXaHUYECKOTO U 3IEKTPHUECKOTO 000PYIOBAHUS:
JIETKHH, TSHKEIBIN, BEChbMa TSKENBIA M 0C000 TIKEIBIN

JIETKUH, CPETHUH, TSOKEIBIH U 0C000 THKEITBINH

JIETKUH, CpeTHUH, TSKEIbIH, BEChMa TSDKENbIH U 0c000 TSIKEIBIH

JIETKUH, CPEIHUM, TSAXKEIbIH, BeCbMa TsHKEIbIN




JIETKUH, TSKETIbIN, BeCbMa TSKENbIN U CBEPX TAXKeIbIH

Kaxk MeHsteTcs TeMneparypa MpHBOTHOTO JIBUTATEN KPAHOB IIPH PadOTe ero ¢ HOMHHAIBHON Harpy3Koii:
HE JOCTHUTAeT HOMHHAIBHOTO 3HAUCHHUS H3-3a 1ay3

HPEBBIIAET HOMHHAILHOE 3HAUCHNE, IOCTOSIHHO YBEIMYNBAsCH

BCEIZa MOCTOSTHHA

KOJIEOJIETCSl OKOJIO AOIYCTHMOTO 3HAYCHUS, CHIDKASCh BO BpeMs PaOOTHI U YBEINYMBASICH BO BPEMS Iay3bI
KOJIEOJIeTCS OKOJIO AOIYCTHUMOTO 3HAYCHUS, YBEIUIHNBAsICh BO BpeMsl pabOThI U CHIDKASICh BO BpeMs May3bl

B cucreme anexrponpuBomna «I'eHepaTop—/IBUrarensy peryrupoBaHie CKOPOCTH BPAIlleHHUsT MEXaHM3Ma OCYIECTBIISETCS 3a CUeT
TUTABHOTO W3MEHEHUS CIIeNYyIOIeH BeTHINHbI:

TOKa Harpy3Ku

HAIPSDKCHUS IKOPHOI 00MOTKHI

CTaTOPHOTO COIIPOTHBIICHHS

COTIPOTHUBIIEHUS B LIEMH POTOPA

BCE IICPCUHCIICHHBIC BETUYUHEI

Crnoco6aMu MOBBIMICHUS] TOYHOCTH OCTAHOBA IAXTHBIX MTOBEMHBIX MAIINH U TU(TOB ABISIOTCS:
YMEHBIIIEHUEM BpeMeHH cpabaThIBAHUS annapaTypsl OTKIIIOUEHHS

YMEHBIIIEHUEM HayallbHOM CKOPOCTH

NEPEKIIOYEHNEM Ha MAJIYI0 CKOPOCTb IIPU MOJBE3E K ITAXKY

UCTIONB30BaHUEM 0oJiee COBEPIIEHHON KOHCTPYKIIMH TOPMO3HBIX YCTPOMCTB

BCE OTBETHI IIPABUJIbHBIC

OnexTpornpuBo TU(HTOB UMEET CICAYIONIIE 0COOEHHOCTH:

HEPaBHOMEPHOCTb HArpy3KH B TeUEHHE BPEMEHU pabOTEI

CKOPOCTb ¥ yCKOPEHHE OTPAaHUYCHBI (PU3HOJIOTHYECKUMU OCOOCHHOCTSIMU YEI0BEKa
CKOPOCTh ¥ YCKOPEHHE OTPaHNYCHBI MEXaHHUECKOH POYHOCTHI0 KOHCTPYKIIUH
HpU OCTaHOBE HEOOXOAMMA BBICOKAs TOUHOCTH OCTAaHOBA KaOWHBI

BCE OTBETHI MPaBHUIIbHBIE

ITo xako#t cxeme coelMHEHNsI 0OMOTOK CTaTOpa COSTUHSIOTCS OOMOTKH JABUTATENs HA HOMHHANBbHOE HanpspkeHune 220/380 B, ecnu
OHHM BKJIFOUAIOTCS B CETh C IMHEHHBIM HampsbkeHneM 220 B?

3BE3/1a

TPEYTOJIbHUK

3Ur3ar

Pa30MKHYTBIN TPEYTOJIBHUK

JIBOMHAS 3Be31a

Ipu KaKOM PacIOI0KEHUH NEKTPOIIPUBOAA T (TA JoCTHraeTCs 60Jiee BEICOKUH K.IT.JL.:
HPH HIKHEM

TIPU BEPXHEM

P CpeaHEM

K.ILJI. HE 3aBUCHT OT PacIOJIOKEHHS IEKTPOIPUBOAA

[Ipu xaKoM pacIONIOKEeHNH MIEKTPOIPUBOAA JIU(TA JOCTUTACTCS MEHBIINH H3HOC KaHATOB:
U3HOC KaHATOB HE 3aBUCUT OT PACIONI0XKEHHUS MEKTPOIPUBOIA

IPU BEPXHEM

IIPU CPEHEM

IIPY HUJKHEM

UTo W3 MepevncIICHHOTO SIBJISCTCS JOCTOMHCTBOM HIDKHETO PACIOI0KESHHUS 3IEKTPOIIPUBO/Ia JIN(PTOBBIX YCTAHOBOK:
BO3MOXHOCTb JIyYLIETO BBIIIOJHEHUS U30JILUU

MEHBIIINNA U3HOC KAHATOB

YIIpOIIeHUE 00CTYy)KHBaHUE U PEMOHTA 000PYIOBAHUS

Ha xakux maccaxupckux JudTax mpuMeHseTcs 6e3peayKTOPHBIH AIEKTPOIPHBOL;
OBICTPOXOIHBIX

CKOPOCTHBIX

THUXOXOJHBIX

BBICOKOCKOPOCTHBIX

UeM BBIIIE )KECTKOCTh MEXaHUUECKOM XapaKTCPUCTUKU JABUTATECIIA IPUBOAA JII/I(I)TOBOfI YCTaHOBKU TIEPE] OCTaHOBKOM:
TEM TOYHOCTHh OCTAHOBKH HHXKC

TeM OoJjice cTabuiIbHA HavajabHast OCTAHOBOYHAS CKOpPOCTbh ITpUBO A

TEM TOYHOCTBb OCTaHOBKH BBIIIC

Kaxum naccaxupckum nudTaM cOOTBETCTBYET CKOPOCTH ABMKEHHs KabuHbl 70 0,5 M/c:




OBICTPOXOIHBIE

CKOPOCTHBIC

THXOXOJHBIC

BBICOKOCKOPOCTHEIE

TU(TOB C TAKOH CKOPOCTHIO HE CYILECTBYET

Kaknm maccaxupcKuM I TaM COOTBETCTBYET CKOPOCTH ABMKEHHS KaOMHEI 0T 2 10 4 M/C:
TUXOXOJTHbIE

OBICTPOXO/IHEIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

JTUQPTOB € TAKOI CKOPOCTHIO HE CYLIECTBYET

BepxHuil JOMyCTUMBII TIPEIe CKOPOCTH JABMKEHHS KaOHH MACCAKUPCKUX JIHPTOB OTCISCTBEHHOTO MPOU3BOJICTBA COCTABIISCT:
10 m/c

8 m/c

2,5 m/c

5 m/c

BEpPXHETO0 Mpejieia CKOPOCTH JTH(TOB HE CYLIECTBYET

Kakast n3 mepedncieHHbIX CHCTEM DIISKTPOTIPUBOIA HE IPUMEHSIETCS ISl TUPTOBBIX MEXaHU3MOB C TIOBBIIICHHBIMU TPEOOBAHUIMHU
B OTHOILICHUHU PETyIHPOBAaHUS CKOPOCTH U KECTKUMHU TPEOOBAHUSMH B OTHOIIEHUH TIOCTOSIHCTBA YCKOPEHHUSL:

cuctema I-/1.

cuctema TII-JI.

cuctema [TU-AJ]

BCE BaPHAHTHI CUCTEM NMPUMEHSIOTCS

CyIIecTBEHHBIM HEIOCTATKOM CHCTEM JIEKTPOIPHBOIA TH(PTOB C peleifHO-KOHTAaKTOPHOH aBTOMATHKO SBIISETCS:
3HAYUTEIIbHBIN 1IIyM B 31aHUH

OTHOCHTENBEHO MaJloe ObICTpOIeiicTBHE aBTOMATHKH

CHIDKEHHE TOYHOCTH OTPAOOTKH CHTHAIOB B IIPOIIECCE IKCILTYATAIIUH

BCE [IEPEUUCIICHHBIE HENOCTATKU

Kaxkue nBurateny npuMeHSIOTCS AU TPUBOJIA THXOXOAHBIX TPY30BBIX JIU(PTOB, OTIHMYAIONINXCS OOJIBIION IPy30II0IEMHOCTHIO:
ACMHXPOHHBIE IBUTATENHN C (Pa3HBIM POTOPOM

ACUHXPOHHBIE JIBUTATEIN C KOPOTKO3AMKHYTBHIM POTOPOM

JIBUTaTEIH MOCTOSTHHOTO TOKA

CHHXPOHHBIE JIBUTATEITN

BCE IIEPEUHCIICHHBIE IBUTATEIHN

Kaxkue nBurateny npuMeHSIOT IS IPHBOJIA TUXOXOIHBIX TH(TOB ¢ OOJIBIION YaCTOTON BKIFOUCHHUS B Yac:
ACMHXPOHHBIE IBUTATENHN C (Pa3HBIM POTOPOM

ACUHXPOHHBIE JIBUTATEIN C KOPOTKO3AMKHYTBHIM POTOPOM

JIBUTaTEIIH MOCTOSTHHOTO TOKA

CUHXpPOHHBIE

BCE IIepeYHCIICHHbIE

Kaxkue THITBI 2l€KTpONIPUBOJA MPUMEHSFOTCS ISl INAXTHBIX MOJBEMHBIX MAIIH B TOPHOPYIHOHN ITPOMBIIUIEHHOCTH:
ACHHXPOHHBIN IBUTATENb C (ha3HBIM POTOPOM

cucrema I'-J1

BCE MIEPEUHCIICHHBIE TPUMEHSIOTCS

Kaxoii BenmnunHO# orpaHunYMBaeTCs MOIIHOCTh OJJHOJIBUTATEIbHOTO aCHHXPOHHOTO AJIEKTPOTIPUBO/IA IIIAXTHBIX MOHEMHBIX MAIIIUH:
HECKOJILKO ThICSY KBT

1200 kBt

12 kBt

100 kBt

MOIIIHOCTh HE OTPaHUYHBACTCS

Kakast u3 cricreM npuMeHsieTcst TITaBHBIM 00pa30M Ha MIAXTHBIX MOABEMHBIX YCTAHOBKAX, MOIIIHOCTh KOTOPBIX COCTABIISIET
HECKOJIBKO ThICSY KBT:

cucrtema I'-J1

cucrtema TII-JT

cUCTeMa Ha OECKOHTAKTHBIX JIOTHUECKUX AJIeMEHTaX

ACHHXPOHHBIH JBUTaTENb C (Pa3HBIM POTOPOM

Kontponsb 3a TemnepaTypoit 35eKTpOABUTaTENsI OCYIIECTBIAETCS:
arnmnapaTaMyd MakKCUMaJlbHOM TOKOBOM 3all[UThI




MAaroMTHBIMU ITyCKaTCIAMU
TCIUIOBBIMU PEJIC
TCPKOHOBBIM JJICKTPOMAIrHUTHBIM PEJIIC

Kaxum naccaxupckum nudTaM cOOTBETCTBYET CKOPOCTh ABMKeHHs kKabunbl 10 0,71 m/c:
THUXOXOJHBIE

OBICTPOXOTHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

T(TOB C TaKOH CKOPOCTHIO HE CYIIECTBYET

Kaxum naccaxupckum nudTaM cOOTBETCTBYET CKOPOCTh ABMKEHHs KabuHbI 710 0,5 M/c:
THUXOXOJHBIE

OBICTPOXOTHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

T(TOB C TaKOH CKOPOCTHIO HE CYIIECTBYET

CyIeCcTBEHHBIM HEZI0CTATKOM CHUCTEM JJICKTPOINPUBOAA JTU(PTOB € PEeiiHO-KOHTAKTOPHOH aBTOMATHKOI SBIISIETCS:
3HAYUTENbHBII IIyM B 3JaHUN

OTHOCHTENBHO Majioe OBICTPOIEHCTBHE aBTOMATHKH

CHIKEHHE TOYHOCTH OTPAOOTKH CHUTHAIOB B IIPOLIECCE IKCILTyaTallUH

BCE I1EPEYHCIICHHBIE ITYHKTHI

Kakne gBuraTeny IpIMEHSIOT U IPHBOAA THXOXOHBIX JIU(TOB ¢ OOJIBIIOH YaCTOTOH BKIIOYEHHS B Hac!
ACUHXPOHHBIE JIBUTATENH ¢ (ha3HBIM POTOPOM

ACHMHXPOHHBIE ABUIATENH C KOPOTKO3AMKHYTHIM POTOPOM

MIOCTOSTHHOT'O TOKa

CUHXPOHHBIE

BCE [IEPEYHCIICHHbIE

Kakne u3 mepedncieHHbIX IBUraTeNlei IpUBOIa CKOPOCTHBIX M BEBICOKOCKOPOCTHBIX JIN(TOB MPUMEHSIOTCS C aBTOHOMHBIMI
npeobpazoBatensmu (cucremsl I-11 u TII-11):

ACHHXPOHHBIE ¢ (Pa3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3AMKHYTBIM POTOPOM

JBHUTATENN MOCTOSHHOTO TOKA

BCE I1EPEUHCIICHHbIEC OIMHAKOBO IPUMEHSIOTCS

Pabouee HanpsHKEHNE CETH, TUTAIONIECH KPAaHOBBIE MEXAHU3MBI:
He npesbiaer 440 B nmocTossHHOTO TOKA

He npesbimaeT 500 B mocTosiHHOTO ¥ NEPEMEHHOT0 TOKa

HE OTPaHNINBACTCS

coctasmster 220, 380 B nepemeHHOr0 ToKa

He npesbimaeT 220 B mocTosHHOTO ¥ NEpeMEHHOT0 TOKa

I[.HS[ SHGKTPOHPI/IBOIIa MOCTOBBIX KpaHOB I/ICHOHBBYIOTCH cnenyioume CepI/H/I MAIIWH IIOCTOAHHOI'O TOKA:
4A, 5A

MTKF, MTKH

TIBCT, 4T1®

T

JUTD

HET MPAaBUJIBHOI'O OTBETA

JIn1s1 271eKTponpuBOa MOCTOBBIX KPaHOB HCIONB3YIOTCS CIIEMYIOIINE CEPUU AaCHHXPOHHBIX JBUTaTeneil ¢ pasHpIM poTOpoM:
4A, 5A

MTKF, MTKH

IIBCT, 411D

Al1

MTF, MTH

HET [IPaBUIBHOTO OTBETA

J1J1s1 37IeKTPONPUBOIa MOCTOBBIX KPAHOB HCIOJIB3YIOTCS CIICIYIOIIIE CEPUU aCHHXPOHHBIX JIBUTAaTeNIe ¢ KOPOTKO3aMKHYTHIM
poTopom:

4A, 5A

MTKF, MTKH

IBCT, 4I1®

AI1

MTF, MTH




HET NPaBUJIBHOTO OTBETA

CraTrdeckue Harpy3KH YCTAaHOBOK MEXaHU3MOB ITEPEIBIDKSHIUS U TIOBOPOTA KPAHOB, PA0OTAIONINX Ha OTKPHITOM BO3IyXe
CYILECTBEHHO M3MEHSIOTCS:

IpU HATUYUH YKJIOHA

HpU BO3AEHCTBUM HOXKAS

BCETa OCTAOTCS IOCTOSIHHBIMU

IIPY BO3JEICTBUU BETPA

Ha xakmx MexaHW3MaxX KpaHOB YCTaHABIMBAIOTCS KOHEUHBIE BRIKITIOYATEIH, OTPAaHNINBAIOIIIE X0] 3aXBaTHIBAIONIETO YCTPOHCTRA
BBEpX:

Ha MEXaHNU3Max 0Cc000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHN3MaX Iepe/IBHKECHUS

Ha MEXaHU3Max MoJbeMa

Ha BCEX MEXaHH3Max

Ha MEXaHNW3Max 0c000 KPYHMHBIX HOPTaIbHBIX KPAHOB

Kakne u3 mepedncieHHbIX IBUraTeNlei IPUBOAa CKOPOCTHBIX M BEICOKOCKOPOCTHBIX JIN(TOB HMEIOT HAWITY4IIHE BO3MOXXHOCTH B
OTHOIIEHHH TOYHOCTH OCTAHOBKH U YCKOPEHHUH IPH MEPEXOIHBIX MpoLeccax:

ACHHXPOHHBIE ¢ (Pa3HBIM POTOPOM

ACHHXPOHHBIE ¢ KOPOTKO3aMKHYTHIM POTOPOM

JBHUTATENN MOCTOSHHOTO TOKA

BCE MIEPEUHCIICHHBIE OJIMHAKOBO MPHUMEHSIOTCS

JlnHaMHU9ecKue Harpy3KH 3JIEKTPOIIPHBOJIOB JI€O0ET0K BO3HUKAIOT MIPH:
TOPMOKEHHU

MycKe

YCTaHOBHBIIIEMCS PEKIME pabOTHI

pEBEPCUPOBAHUU

PaccunTarh HEOOX0IUMYIO HOMHUHAIBHYIO MOITHOCTH JUIS JIBUTATENS PEXXUMa paOOThI S3, €CIi SKBUBAJICHTHAS MOIIHOCTH Pa=10
kBT, a gelicTBuTenbHAs POIOJKUTENBHOCTD BKItoueHus [1Ba=17,5 %:

T1B=25 %, P=12 kBt

[1B=25 %, P=8,36 kBt

I11B=10 %, P=13,22 kBt

T1B=15 %, P=10,8 kBt

Bo3Mosken an ITYCK CHHXPOHHOTO ABHUIaTCIIsI HCITOCPECACTBCHHBIM BKIIIOUCHHUCEM €I0 B ceTh?
BO3MOXKCH, €CJIM TapaMETPhI HI/ITaIOHleﬁ CCTH SABJIAIOTCSI HOMHHAJIbHBIMHU

BO3MOXEH, €CITH [UTAOIIAs CETh Tpex(aszHast

HEBO3MOXKEH

BO3MOIKEH, €CITH COOIOIEHBI Bce TPeOyeMble YCIIOBUS TOAKITIOYESHUS TBUTATEIS

Kakue cuibl BOBHUKAIOT Ha IPSMOJIMHEHHBIX TOPU30HTAIBHBIX U HAKJIOHHBIX y4acTKaX KOHBelepa U pacipeaesieHbl 0 y4acTKy
PaBHOMEPHO:

CUJIBI COTIPOTUBIICHUS IBUYKEHUIO, 3aBUCSIINE OT HATSHKEHUS TSATOBOTO JIEMEHTa

CHJIBI COTIPOTUBIICHUS JBI)KEHHIO, HE 3aBUCSIINE OT HATSHKEHUS TATOBOTO dJIEMEHTA

CHWJIBI TPEHUS

JIMHAMHYECKHUE Harpy3Ku

CUJIBI HATSDKEHUS TATOBOTO 3JI€MEHTa

Kakwne BUIBI My(QT MIPUMEHSIFOT B 3JICKTPOIIPHBOIC KOHBEHEPHBIX YCTAHOBOK, PEIBIBIISIONIIX TTOBBIIICHHBIC TPEOOBAHUS K
TUTABHOCTH ITyCKa:

THJIPaBIHYECKAs

ANIEKTPOMArHUTHAS

TTOPOIITKOBAS

BCE MEPEUHCIICHHBIE

Kakue cuiasl BOBHHMKAIOT Ha ydJacTKax n3ru0a TAroBOTO DJIEMEHTA KOHBeﬁepa 1 COCPECAOTOUYCHBI B paMKax AYyIrv 3TOI0 ydacTKa:
CHJIBI COTPOTUBJICHUSA NIBUKCHUIO, 3aBUCAIINE OT HATAKCHUSA TATOBOI'O DJIEMCHTA

CHJIbI COTPOTUBJICHUS IBUKCHUIO, HE 3aBUCAIIUEC OT HATSHXKECHUS TATOBOT'O 3JICMEHTA

CHUJIbI TPCHHUSA

JUHAMHWYCCKUE HAarpy3KU

CHJIbI HATSXKCHUA TATOBOT'O 3JICMCHTA

[IpuBoOIHO# IBUTATENH IETTHBIX KOHBEHEPOB JIOJDKEH PacIoiaraThCs:
HOCJIe y4acTKa ¢ HanOoJbIIel Harpy3Koit
[I0CJIE Y4acTKa ¢ HaMMEHbIIEH Harpy3Kou




JI0 ydacTKa ¢ HauboJbIIel Harpy3Koi
JI0 yJacTKa C HaMMEHbIIIEH Harpy3Kon
B KOHIIE BCEX YUaCTKOB KOHBEMepa He3aBIUCHUMO OT Harpy3KH

KouBeliepsl cTporo TpaHCIOPTHOTO Ha3HAUEHUS:
UMEIOT O/IHY HEM3MEHHYIO CKOPOCTb JIBHKECHHS
UMEIOT OJIHY PETYIUPYEMYIO CKOPOCTh IBUXKEHUS
UMEIOT JBE CKOPOCTH JIBUYKCHUS

MOT'YT UMETh HECKOJBKO CKOpOCTEN

TPeOYIOT PETYIHPYEMBI 3IEKTPOTIPHBOT

Kakum 13 mepedncieHHbIX ClIocO00B MOXKHO JOOUTHCS OJHOTO COBIAJICHHS XapaKTEPUCTHK MPU BEIOOPE IMPHUBOIHBIX ABUTATEICH
KOHBEHepoB:

BBEJICHUEM JIOTIOJTHUTENBHBIX COTPOTUBJICHUI B POTOPHYIO IIENh ACHHXPOHHOTO JIBUTATENS C (Pa3HBIM POTOPOM

BBE/ICHUEM JIOTIOJHUTENBHBIX COMPOTUBJICHUH B CTATOPHYIO IIeTIh aCHHXPOHHOTO ABHUTATENS C (ha3HBIM POTOPOM

BBEICHUEM JOTMOJHUTEIBHBIX COMPOTUBIICHUI B POTOPHYIO LIEMb JBUraTE/s MOCTOSHHOTO TOKA

BBEJICHUEM JOTIOJHHUTENBHBIX COTIPOTHBIICHUH B CTATOPHYIO IETb JBUTATENS TOCTOSIHHOTO TOKa

HH OJIHUM M3 3TUX CIIOCOOOB HEIB3S

Kaxwe u3 nepeqncieHHbIX TpeOOBAHMN OTHOCSTCS K 3JIEKTPOIPUBOIAM MEXaHU3MOB HENIPEPHIBHOTO TPAHCIIOPTA:
BBICOKOE OBICTPOICHCTBHE CHCTEMBI YIIPABICHNS IPHBOJIOM

BO3MOXKHOCTB PEBEPCHPOBAHUS

obecrieueHue IIaBHOCTH IyCKa U TOPMOXEHHUS C HA/ISKHBIM OTPaHUYCHHEM YCKOPEHHS U PhIBKA

obecrieyeHne HE0OOXOMMOTO TIpH paboTe qrana3oHa PerylIupoBaHUsI CKOPOCTH

Kakue u3 nepeyncieHHbIX BUraTeicii He IPUMEHSAIOTCS B JJIEKTPOIPUBO/IE KOHBEHEPOB B KAUECTBE IPUBOJHBIX:
ACHHXPOHHBIE JIBUTATENH ¢ (Pa3HBIM POTOPOM

ACHHXPOHHBIE ABUTATENN C KOPOTKO3AMKHYTBIM POTOPOM

JIBUTATEIH IIOCTOSHHOIO TOKa

CUHXPOHHBIC JBUraTeIH

UYemM ompegensercs KOHCTPYKLUS KOHBEIEPOB Pa3IMUHBIX TUIIOB:
XapaKTepoM IepeMellaeMbIX IPYy30B

BECOM

CKOPOCTBIO ABHKECHUS TPY30B

BCE [IEPEUYUCIICHHOE

Kakue 13 nepednciieHHbIX HEJOCTaTKOB XapaKTEPHbI JUIsl CHHXPOHHBIX ABUIraTeNel IPU UCIIOIb30BaHUU UX B IIPUBOJIE
KOHBEHWEPHBIX YCTaHOBOK:

HEJOMyCTUMOE MPEBBIILICHUE TEMIIEPaTyphl ABUTATENs

HU3KHE HEPreTHUECKUE MOKa3aTen!

CUHXPOHHBIH JBUraTeIb JOPOKE ACHHXPOHHOIO

BCE IIEPEUUCIICHHbBIE

MOMEHT HHEepPUUH MOCTYIaTeIbHO-IBIKYIIINXCS MacC KAHATHBIX M JICHTOYHBIX KOHBEHEPOB OOJIBIION POTSHKEHHOCTH:
B 10+20 pa3 MeHbllIe MOMEHTA HHEPLUH JBUraTeIel IpuBoIa

B 10+20 pa3 GoJbllle MOMEHTA HHEPLIUH IBUTaTeNel NpruBoIa

B 2+3 paza OoJiblllc MOMEHTa UHEPLMH JIBUTaTENIeH IPUBOA

MPUMEPHO PaBEeH MOMEHTY WHEPLIUH ABHTATENeH IPUBOIa

HpaBUJIBHBINA OTBET HE yKa3aH

MoOIIHOCTh IPUBOAHOTO JBUTATENs JICHTOUHOIO KOHBEWEpa 3aBUCUT OT
JUIMHBI ¥ IIMPUHBI KOHBElepa

Macchbl KOHBEHEPHO JIEHTbI

yIila HaKJIOHa KOHBelepa

HE 3aBUCUT OT NIEPEUUCIICHHBIX 1apaMETPOB

BCE [IEPEUUCIICHHBIE IAPaMETPBI BIUAIOT HA 3HAUEHUE MOLIHOCTH JBUraTess

3aTsHKHOH ITyCK KOHBEHEPOB OOJIBIIOH MPOTSHKEHHOCTH 00eCIeYnBaeTCs
YBEIMYEHUEM YMCIa ITyCKOBBIX cTyneHen o 10...20

UCTIONIb30BaHHEM MHOTO/IBUTATENbHOTO AIEKTPONPUBOIA
UCIIOJIb30BaHNUEM ITyCKOBBIX (CLEITHBIX) My(T

BCE OTBETHI [IPABUJIbHBIE

CKOIBKO TJIaBHBIX MPHBOJIOB UMEET OJHOKOBIIOBBII SKCKaBaTOP?
OJlUH

JBa

4eThIpe




LIECTH
6oubire 10

Kaxoii pesxum paboTHI Y 2JIEKTPOIPUBOJIOB MOIBEMa M HATIOPa SKCKaBaTOPOB?
IJIATEIbHBII

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH

MepeMeXaroIuics PeKUM C YaCThIMU PeBEPCAMU

BCE BBIIICTIIEPEUHCIICHHBIE PEKUMbI BCTPEUAIOTCS

YeMy paBeH Juana3oH PeryiMpoBaHusi CKOPOCTH IEKTPONPHUBO/IA MTOJbEMA M HAMOPa SKCKaBaTopa?
2:1

10:1

100:1

1000:1

NPABWIBHBIA OTBET OTCYTCTBYET

JKecTkne MexaHNYECKHE XapaKTEPUCTUKH TTIABHBIX MPHUBOIOB SKCKABaTOPa 00ECIEYNBAIOT
XOPOIIYIO YCTOMYMBOCTD

BBICOKYIO IJIABHOCTh PETYJINPOBAaHUSI CKOPOCTH

BBICOKYIO TIPOM3BOJUTEIIFHOCTD

XOpOIINe ANHAMUYECKUE MOKa3aTeIn

HE HY>XHBI BOOOI1Ie

INomyxecTkue 1 MATKHE MEXaHIMYECKUE XapaKTEPUCTHKHU TIIABHBIX IPUBOJIOB SKCKAaBATOPA HEOOXOANMBI JUIS
HaOJII0/ICHHS 33 YBEIMUECHUEM Harpy3Ku I10 MaJAEeHUI0 CKOPOCTH

o0JeryeHus PeoI0JICHUst AMHAMUYECKOTO MOMEHTA JIBUTATeIst

BCE OTBETHI IPaBHIIbHBIC

Y Kakoro npuBoJia SKCKaBaTopa MEXaHNYECKasi XapaKTEePHCTHKA JMHAMHYECKOTO TOPMOXKEHHUSI UMEET OOJIBILYIO )KECTKOCTh?
MPUBOJ ObEMa

IPUBOJ] TOBOPOTA

HPHBO/I Haropa

HPHUBOJ X0/

YV kakoro mprBoJia SKCKaBaTOpa MeXaHMUYEeCKas XapaKTepUCTUKa TUHAMUYECKOTO TOPMOKEHHSI UMEET HAUMEHBIIYIO KEeCTKOCTh?
MPUBO/I TIOTbEeMa

MIPUBOJT IOBOPOTA

MIPUBOJI HAITOPa

MPUBOJI X0/

Ecnu KoBII 9KCKaBaTOpa yAEPKHUBAETCS B MOJIBEIIEHHOM COCTOSHUM, TO 3IEKTPONIPUBOJ OIbEMA
paboTaeT B pexxuMe JUHAMUYECKOTO TOPMOXKEHHUS

paboTaeT B pesKuMe KOPOTKOTI'O 3aMbIKAHHSI

OTKJIFOYEH OT CETU

paboTaeT B pexXuMe IPOTHBOBKITIOYCHHS

MPaBWJIBHBIM OTBET OTCYTCTBYET

Kakne u3 TICPECIUCIICHHBIX Tpe60BaHHI71 SBIIIFOTCA Tpe6OBaHI/I$IMI/I K JJICKTPOIIPUBOY OAHOKOBIIOBBIX DKCKABATOPOB!:
IMpOCTOTAa U HAJACKHOCTDH

BO3MOXHOCTb PEBECPCUPOBAHUS

BBICOKOC 6BICTpOﬂGﬁCTBHe CHUCTCEMBI YIIPABJICHUS [IPUBOAOM

BCC IEPCUHNCIICHHBIC

Kaxkwue u3 nepeqncieHHbIX BO30yAUTENEH TeHepaTOPOB MIEKTPOIPHBOJIOB SKCKaBATOPOB SBIISIOTCS MEHEE HaJEKHBIMH:
MarHUTHbIE YCUIIUTENIN

TUPUCTOPHBIE YCUIUTEIN

3JIEKTPOMALIMHHBIEC YCHIIUTEIH

BCE TICPEUHCIICHHBIC BO30OYIUTENHN OTMHAKOBO HAICKHBI

Kakue u3 nepeuncieHHbIX BO30yUTeNeH TeHepaTOPOB AEKTPONPUBOIOB IPUMEHSIOTCA Ha MOIIHBIX 3KCKaBaTOpax, rae TpedyeMas
HOMHHAaJIbHAs MOIIHOCTh yCUIUTENs npeBbimaeT 51110 kBT:

MarHuTHbIE YCUIIUTENIN

TUPUCTOPHBIE YCUIUTEIN

JNIEKTPOMAIINHHBIE YCUITUTEIH

BCE TICPEUHCIICHHBIC BO30OYIUTENHN IPUMEHSIOTCS

B xaxoMm pexume paboTaeT 0JJHOKOBILIOBBIH 3KCKaBaTOP:




JIeTKUH

TSDKEJBIN C MOCTOSIHHOM HAarpy3Kou

BeChMa TSDKEJIBIN C pe3KONepeMEeHHOM Harpy3Kou
CpemHHH co cIabonepeMeHHO HaTrpy3KOH

0c000 TSDKEINbIH

Kakoii THIT 37IeKTpONIpHBOIa HAMIYYIINM 00pa3oM YIOBIETBOPSIET BCEM TPEOOBAHUSM, IPEIBSIBISEMBIM K IPUBOJTY 3KCKaBaTOPOB
cpenHei u OOIBIION MOLTHOCTH:

MOCTOSTHHOTO TOKa

ACHHXPOHHBIN TIPUBOJ

CUHXPOHHBIHI IIPUBOJ,

cuctema I'-J1

cuctema TTI-J{

Kakoii Tum anexTponprBoa IIaBHEIM 00pa30M MIPUMEHSETCS Ha 9KCKaBaTOPaX Majoi MOITHOCTH:
JU3€IbHBIN IPUBOJT

NEKTPUUECKUI TPUBOJL

cuctema I'-/]

cuctema TTI-J{

Ha xaxoM HanpsKeHHH OCYIIECTBISETCS MUTaHNE MPUBOAA SKCKaBaTOpa OT PacHpeAeTUTEIbHOTO IePEIBUKHOTO YCTPOMCTBA:
10 wm 35 kB

220 wm 380 B

1 nmm 3 xB

6 mm 10 xB

380 B

Ha ocHOBe kaKoro n3 mepednciIeHHbIX ABUTaTeNei MPUBOIUTCS BO BpallleHHE PeoOpa30BaTeNbHBIN arperaT HHIWBHIYaIbHBIX
TEHEPaTOPOB INIaBHBIX IIPUBOIOB OJHOKOBIIOBBIX SKCKaBaTOPOB:

ACHMHXPOHHBIN JIBUraTeib

JIBUTaTeNb IOCTOSHHOTO TOKa

CUHXPOHHBII [BUTaTEIb

Ha xakoM HampspKeHHH cTaTtopa paboTaroT JBUraTEIH, PUBOAIINE BO BpallleHHe MPeoOpa3oBaTeIbHbIN arperar HHINBUIYaTbHBIX
TeHEepaTOPOB TIIABHBIX MPHUBOJIOB OJHOKOBIIOBBIX IKCKABATOPOB:

10 kB

220 wu 380 B

6 i 10 kB

3 i 6 kB

380B

YT0 U3 EePEYHCICHHOTO PUBOJHUT BO BpAIllEHHE reHePaTOPhI IIABHBIX MPUBOJOB OJJHOKOBILIOBBIX IKCKAaBATOPOB:
ACHMHXPOHHBIN ABurarens (50 %)

JIBUraTesb MOCTOSHHOTO TOKA

CHHXPOHHBIH auraTensb (50 %)

Ha Kkakoe HanpskeHHe YCTaHABIMBAKOTCS TPAHC(HOPMATOPHI IS IUTAHKSA JABUIATENEH HE OCHOBHBIX MPUBOIOB OJIHOKOBIIOBBIX
IKCKABATOPOB:

10/6 kB

10/0,4 xB

6-10/0,4 xB

3-6/0,4 xB

380/24 B

Ha kakoe HamnpspKeHHE YCTaHaBIMBAIOTCS TPaHC(HOPMATOPHI I OCBELICHHS B OJHOKOBIIOBBIX 9KCKaBaTOpaX:
400/40 B

10/0,22 kB

6/0,4 unmn 10/0,4 kB

3-6/0,4 xB

380/127 wmm 380/220 B

OT 4ero 3aBUCHT MOIIIHOCTb ITIaBHOTO NMPUBOJHOTO JBHUIaTENs OJHOKOBIIOBOTO 3KCKaBaTOPA:
OT [IapaMETPOB YEPIAEMON OPOIbI

0T TpeOOBaHUH K CKOPOCTH IBUTATEIS

OT €MKOCTHU KOBIIIA

OT BCETO MEPEYNCIEHHOTO

I[JI}I TJIaBHBIX DJIEKTPONPUBOAOB OJJHOKOBIIOBLIX 9KCKABATOPOB MCHOJIB3YIOTCA CICAYIOIINE CEPHUU MAIIMH IMOCTOSHHOI'O TOKA:




4A, 5A

MTKF, MTKH

TIBCT, 411D

T

JUTD

HET MPAaBUJIBHOI'O OTBETA

UTo U3 MepeuuCIeHHOTO0 ABIIeTCA BaKHEHIINM TpeOOBaHHEM, IPEIBABIIEMBIM K IEKTPOIIPUBOLY 9KCKaBaTOPOB:
yAepKaHUE MyCTOTO KOBIIA U IPYKEHOTO KOBIIIA 3@ CUET EKTPUIECKOTO TOPMOKCHHS

06CCHC‘IGHI/IG MaKCHMaJIbHON MMPOU3BOAUTCIIBHOCTH ITPU MUHUMAJIBHBIX HArpy3Kax 3JICKTPUYICCKOTO U MCXaHUYCCKOTO
00opynoBaHus

HOPOCTOTA M HAJIEKHOCTh

BBICOKOE OBICTPOICIHCTBHE CHCTEMBI YIIPABICHHUS IPHBOIOM

obecriedeHre HEOOXOAMMOTO TPH paboTe Trana3oHa PeryaIupOBaHUs CKOPOCTH

BCE MEPEUNCIICHHOE

DJIEKTPONPHUBOJI POTOPHOTO KOJIieca 3KCKaBaTOPOB MaJIOW MPOU3BOIUTETHHOCTH (10 250 M3/4) OCyIIeCTBIACTCS:
ACMHXPOHHBIMH JBUTATEISIMU

CUHXPOHHBIMH JIBUTaTEISIMU

MalllMHaMH HOCTOSIHHOTO TOKa

cuctemont TII-/I.

cucrtemoit I'-1.

DJIEKTPOIIPHUBOJI POTOPHOTO KOJieca 3KCKaBaTOPOB CpeaHel nmpon3BoauTenbHOCTH (10 1000 M3/4) ocymecTBaseTcs:
cuctemoit TII-/]

TOJIBKO aCHHXPOHHBIMH JBUTATEIISIMU

ACHHXPOHHBIMH JIBUTaTENISIMH MIIH MAIIMHAMH IIOCTOSIHHOTO TOKA, BKJIFOYEHHBIMH 10 cucteme [-/1.

CUHXPOHHBIMHY JIBUTATEISIMU

JIBUTATEISIMH CHEIMAIBHOTO HMCTIOJNHEHHS

DJIEKTPOIPHUBOJI POTOPHOTO KoJieca 3KCKaBaTOPOB 0OJIBIION Ppon3BOAUTEIbHOCTH (CBBIIIE 1500 M3/9) ocymiecTBiseTcs:
cuctemoii I'-Jl, ”HOT1a aCHHXPOHHBIMU JIBUTATEIAMU

CUHXPOHHBIMH JIBUTATEISIMU, PEXKE ACHHXPOHHBIMHU

cuctemoit TII-]

JIBUTATEISIMH CHIETIHATBHOTO UCTIOTHEHHSI

JIBUTATEISIMH MTOCTOSTHHOTO TOKA

JInHaMU4ecKue Harpy3KH JJIEKTPUICSCKUX TIPUBOJIOB MEXaHU3MOB MEPEIBIKCHUS M TOBOPOTA IKCKABATOPOB IPH OOJIBIION YacTOTe
BKJIFOUECHHUH:

NPUOIM3UTENBHO PaBHBI CTATHYECKUM

MEHBIIIE CTATUYECKUX HAarpy30K

MIPEBBIIIAIOT CTATUYECKHE HATPY3KH

OTIpENeNAIOT HEOOXOUMYIO MOIITHOCTD JIBUTATEIS

VYKaXuTe THI JABHUTaTCIIsA Hanboiee 49acCToO, UCIIOJIB3YCTCA B KaUCCTBC IIPUBOAHOIO B 3KCKaBaTOan?
CHHXpOHHLIﬁ JBUTATCIIb

JABUTATECIIb IIOCTOAHHOT'O TOKA HE3aBUCUMOT'O B036y)K,£[eHI/Iﬂ

JABUTATE]Ib MIOCTOAHHOI'O TOKA ITOCJICA0BATCIIBHOT'O BO36y)KI[CHI/I$[

aCI/IHXpOHHI)Iﬁ JBUTATCIIb

BEHTUJIbHBIN JABUTATCIIb

Yro mCIIonmBp3yeTcst IS IO IAePKaHUs TOCTOSHCTBA CTOITOPHOTO MOMEHTA B SKCKaBaTOpax B Pa3IMYHBIC BpeMeHa roja?
oTpHIaTeNnbHas 00OpaTHAs CBA3b 10 MOMEHTY

KOMIIEHCAIMs BO3MYIIAIOINX (haKTOPOB

TeMIepaTypHast CTAaOMIM3aIMs XapaKTEPUCTUK

CTaOMIIM3AIS TEMIIePaTyphl MAITMHHOTO ITOMEIICHUS

Hanuuue 3a30POB B KHHEMATHYECCKUX LEIAX pa6oqel71 MalIuHBbI
Pa3MBIKAIOT MEXaHUYCCKYIO CUCTEMY

OTPUIIATCIIBHO CKAa3bIBAIOTCA HA yCTOI\/'I‘-II/IBOCTI/I

OTPULIATCIBHO CKa3bIBAIOTCS Ha CTATUKE

OTPpULATCIIbHO CKAa3bIBAOTCA HAa JUHAMHUKE

BCC OTBETHI ITPAaBUJIBHBIC

K nrodram u ynpyrum aedopMariisiM 31eMEHTOB, PACIOIOMKEHHBIM MOCIEA0BATEILHO B KHHEMATHYECKOH 1K Mepeaadr OTHOCSIT
TFOQTH B My Tax

TOQT MOAIIUITHAKOB

yrpyrue 1ehopMain KOpIrycos




ympyrue gehopMaruu B mepegade

ITnaBHOCTE BBIOOpA 33a30pa B MEXaHNUESCKOH YacTH pabouel MalInHBI 00eCTIeanBaeTCS
OTpaHWYEHHEM MOMEHTA U €T0 MPOU3BOIHON

OrpaHHYEHHEM CKOPOCTH M YCKOPEHHUS

OrpaHHYECHHEM TOKa

YBEIMYEHNE ATUTEIBHOCTH MEPEXOJHOTO IIPOIIecca

BCE OTBETHI IPaBHUIIbHBIC

Kaxk obecrieunBaeTcst orpaHIYEeHHE YCKOPEHUE ABUTATENS Y HHEPIIMOHHBIX MEXaHI3MOB
BBEJICHUEM IIPEIBAPUTEIBHON CTYIIEHU PETYIUPOBAaHUS MOMEHTA

3aJaTYUKOM UHTEHCHUBHOCTH

BBEJICHHEM I10JIOXKUTEIBHOM 00pPATHOM CBS3H MO BO3MYIICHUIO

YMEHBIIEHHEM MOMEHTA CTOIIOPEHUS B MOMEHT ITycKa

BCE OTBETHI IIPABUJIbHBIC

UYTo M3 IepedncIeHHOTO SBIAETCS JOCTOMHCTBOM CHHXPOHHOTO JBHUTATENS B KA4eCTBE IPHUBOIHOTO B AJIEKTPOIPHBOIE MEXaHU3MOB
MOPIITHEBOTO U IIEHTPOOEKHOTO THIIOB:

BO3MOKHOCTbH MOJIy4EHHUS ONTUMAJIBHOTO PEKMUMa MO0 PEaKTUBHON dHEPTUU

€ro CKOPOCTBb OCTaeTCs HEM3MEHHOH IpH JII000# Harpy3ke Ha BaJly B IIpe/ieliax ero eperpy304Hoii CiocoOHOCTH

MEHee TyBCTBUTEJICH K KOJICOaHNIM HANIPSHKCHUS CETH, YeM aCHHXPOHHBIN IBUTATENb

BCE IIEPEUHCIICHHOE

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHe

O1leHKa «OTIIMYHOY BBICTABIISCTCS, KOTAa 00YYarOUIUIACS AEMOHCTPHPYET CUCTEMHBIC TEOPETHYCCKUE 3HAHUS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHIS, IPHBOUT IPUMEPEI, TIOKa3bIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 M CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1leHKa «XOPOILO» BBICTABISECTCS, KOrIa 00YJaIOIIUICs IEMOHCTPUPYET IPOYHBIC TEOPETHUCCKUE 3HAHUS, BIIACET
TEPMHHOJIOTHEH, IeNlaeT apryMEHTHPOBaHHBIE BBIBOIBI H 0000ICHUS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JICJIaeT HECYIICCTBCHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIoAaBaTeNIeM.

OreHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIeCcKre 3HaHUs, IPOSIBIIAET cIabo
c(OopMUpPOBaHHBIC HABBIKU aHAITU3A SBJICHHUI U IPOLECCOB, HEOCTATOYHOE YMEHHUE JIEaTh apryMEHTUPOBAHHBIC BHIBOIBI U
TPUBOINTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNS, JENaeT OIUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTENIEM.

Ol1leHKa «HEYIOBJICTBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00YyJAOIIMICS JEMOHCTPUPYET HE3HAHHE TEOPETUUECKUAX OCHOB TPEMETa,
HE yMeeT JeaTh apryMEHTUPOBAaHHbIC BHIBOBI U IIPHBOIUTH IIPUMEPHI, HE BJIaJIceT TSPMHHOJIOTHCH, IPOSBIIET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNS, AENAeT OIINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IpernojaBaTeNeM.

[TpoxoxIeHne KOHTPOIBFHOTO MEPONPHUSATHS 110 CAAaYe IK3aMEHA CUATACTCS BBIIIOJHEHHBIM YCICIIHO, €CIIU IIPH €T0 OLCHUBAHUH
MOJy4deHa OIIEHKA He HIKE «YIOBICTBOPHTEIHEHO.

IIpu noBeneHnn 3k3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SIBIISIOTCS:

«oTnuuHO»: nonyderue ot 70 1o 100 % 6anoB Mo TecTy NPpH BRIMOTHEHUH TECTa 3a PErIaMeHTHPOBAHHOE BpeMs

«XOpoIIoy: moirydeHue ot 51 10 69 % 06ayuIoB O TECTY IPH BHIITOJHEHUN TECTAa 32 PEIIIAMEHTUPOBAHHOE BPEMSI
«YIOBIIETBOPHUTENBHOY: TIoydeHue oT 31 10 50 % 0ayuioB 1Mo TecTy MpH BHITOJIHEHHH TECTa 32 PETJIAMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPUTEIBHOY: MoTydeHne Hike 30 % 0anoB 1o TecTy NpH BBIIOIHCHUH TECTa 32 PErIaMEHTHPOBAHHOE BpeMs

6. YYHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI1.1 | ®oTtues M.M. DNEKTPOIPUBOT Mocksa: Mertannyprus, 1990,
AIIEKTPOOOOPYIOBaHNE

METaJITYPTHYECKUX IIEXO0B:
yueOHOe ocoOue

JI1.2 | CumaxoB I'. M. ABTOMAaTH3UPOBAHHBIN Hosocubupck : HoBocubupckuit
AIEKTPOIPUBOL B TOCYIapCTBEHHBIA TEXHUUCCKUI
COBpPEMEHHBIX TEXHOJIOTHSX : yHuBepcurert, 2014 r.,
y4ebHOe ocobue https://biblioclub.ru/index.php?
page=book&id=436277
JI1.3 | A 1O. Yepnsiiies, FO. | DnexkTporpuBo1 nepeMeHHOTO Towmck : M3parenscTBo ToMckoro
H. JemenTtnes, U. A. TOKa : ydeOHOe mocoone MOJUTEXHUIECKOTO YHUBepcuTeTa, 2015
UepHsblieB r., https://biblioclub.ru/index.php?

page=book&id=442089




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.4 (K. H. Mapenuy, 10. B. | ABToMaTu3npoBaHHbIH Mockga ; Bonorga : Mudpa-Umxenepus,
Tosctuk, B. B. JJEKTPOIPHUBOT MAIIMH U 2021, https://biblioclub.ru/index.php?
Typymnanos u ap. YCTaHOBOK IIAXT U PYJAHUKOB : page=book&id=617332
y4eOHOe TTocobue
JI1.5 | Ca¢puymnuu P. H., B. | Cuctemsl TAroBOTO Mocksa; bepnun : {upexr-Menua, 2020,
A. Illapsikos, B. B. ANEKTPONPUBOAA https://biblioclub.ru/index.php?
Pe3nnuenko TPAHCIIOPTHBIX CPE/ICTB: page=book&id=598684
ydaeOHOe TTocobue
JI1.6 |Tasapos C. III. IIpoexTupoBanue u Mocksa: Undpa-Umxenepus, 2024,
HaJISKHOCTh
ANMEKTPOTEXHUIECKHX CHCTEM
HanpspkeHueM g0 1000 B
: yaebHOe mocobue
JI1.7 | Adanacses A. IO. OCHOBBI aBTOMAaTU3UPOBAHHOTO Mocksa: Undpa-NUnxenepus, 2024,
ANIEKTPONPUBOAA
: yaebHOE Tocoone
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI2.1 [Coxonos M.M. ABTOMaTHU3UPOBAHHBIIH Mocksa: OHeprus, 1996,
AIIEKTPONIPUBOT
00IIeTTPOMBIIIICHHBIX
MEXaHU3MOB: Y4eOHUK
JI2.2 |Huxurenko I'.B. ONeKTponpuUBo Craspormons, 2012,
MPOU3BOICTBEHHBIX http://biblioclub.ru/index.php?
MEXaHH3MOB : yaeOHOe page=book&id=277520
nocobue
J12.3 |PekycI'.T. OnexTpoobdopynoBaHue Mockga, 2014,
mpou3BoacTB: CrpaBoyHOE http://biblioclub.ru/index.php?
nocobue: yaeOGHOoe mocoome page=book&id=229238
J12.4 | Xommyxamenos .M. |Pacuer u BEiOOp Mockga, 2009,
AIIEKTPUIECKUX JBUTATENECH http://biblioclub.ru/index.php?
METAJUIOPEKYILIUX CTAHKOB: page=book&id=229196
yuebHOe rocobue
JI2.5 |Ilankpatos B.B., AnanTuBHBIE aJITOPUTMBbI HoBocubupck, 2012,
Korun JI.A. 0e31aTINKOBOTO BEKTOPHOTO http://biblioclub.ru/index.php?
YIIPaBIEHUSI ACHHXPOHHBIMU page=book&id=228772
AIEKTPOIPUBOAAMH OTHEMHO-
TPAHCIIOPTHBIX MEXaHU3MOB !
y4aebHOe TTocobue
JI12.6 | Coconkun B.JI. CHCTEMBI YHUCIIOBOTO Mockaa, 2005,
MPOrPaMMHOTO YIPABJICHUS : http://biblioclub.ru/index.php?
yaebHOe Tocobue page=book&id=89949
JI2.7 | CumakoB I'M Hudpossie ycTpoiicTBa U Hosocubupck : HI'TY, 2013,
MHUKpPOTPOILIECCOPHI B http://biblioclub.ru/index.php?
aBTOMAaTU3UPOBAHHOM page=book&id=228924
AIIEKTPOTIPHBOJIC : yaeOHOe
nocobue
JI2.8 | Cumakos I'M. Cucrems! pacuera Hosocubupck : HoBocubupcxuit
aBTOMAaTU3UPOBAHHOTO rocy/lapCTBEHHBII TEXHUUECKUI
ANIEKTPOTIPUBOJIA: YIeOHOE yauBepcurert, 2019,
nocobue https://biblioclub.ru/index.php?
page=book&id=575042
6.1.3. MeTronuueckue pa3padoTku
ABTOPEBI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. agpec
JI3.1 | backos C.H. Br16op mMomrHOCTH U THITA Hosotpounkx: HO HUTY MUCuC, 2003,
AIIEKTPOIBUTATEIS JIJISI http://elibrary.misis.ru; www.nf.misis.ru
JNEKTPOIIPUBO/IA
METaJLTYPrHYeCKUX arperaTos:
ydeOHOE TIocobme
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHET»
31 |LMS MOODLE http://moodle-nf.misis.ru/




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

II.1 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.2 |MATLAB & Simulink
I1.3 | Solidworks Education Edition
1.4 |Mathcad 14.0 University Classroom Perpetual
I1.5 |SimInTech
I1.6  |Scilab
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 0a3 JaHHBIX

N.1 | http://window.edu.ru/window/catalog - ennHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM pecypcam;
N.2 | http://matlab.exponenta.ru/ - moapoOHbBIE aBTOPCKKE PYKOBOJCTBA MO MpoaykTaM MathWorks;
n.3 |http://electromeh.npi-tu.ru/ - Hay4HO-TEXHUYECKUH KypHaT «I3BeCTHs BBICIIMX YICOHBIX 3aBCACHHUIA. DIICKTPOMEXaHUKAY;
.4 |http://sstuaeu.esrae.ru/ - SIEKTPOHHBIA HAYUHBIN KypHAT «DNEKTPOTEXHHKA, JIEKTPOMEXAHUKA U 3IEKTPOTEXHOJIOTHIY;
s https://readera.ru/elektro - mHayano-Texnnueckuii xypaan « QJIEKTPO. DnekTpoTexHHKa, SIeKTPOIHEPTeTHKA,

ANMEKTPOTEXHUYECKASI IPOMBIIIIICHHOCTEY,
N.6 |http:/electrical-engineering.ru/ -"DneKTpOTEXHNUKA: CETEBOMN MEKTPOHHBIIN HAyIHBIN sKypHaN'";
W http://www.news.elteh.ru/ Obmepoccuiickuii xxypHan «HoBocTr DIEKTPOTEXHUKI - OTPACIeBOE HHPOPMALMOHHO-

CIPaBOYHOE M3JAHHUE.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
127 VYuebHas nabopaTtopust (xommbroTepHbIH | KoMmuiekt yueOHoi MebGenu Ha 24 MecT i oOydaromuxcs,

KJIACC)

12 craunMoHapHBIX KOMIIBIOTEPOB JJsl  CTYICHTOB, |
CTAIlMOHAPHBIN KOMIBIOTEp Ui TpernojaBarens (y BCex
BBIXOJI B UWHTEPHET), MPOEKTOp, HHTEPAKTHUBHAS JOCKa,
JIOCKa ayIuTOpHas MeJioBas, KOMMYTaTtop, BeO Kamepa,
IOKyMeHT-kamepa, gnoctyn k OWOC  VYHuBepcurera
MUCHUC 4depe3 nuuHblii kabuHer Ha mmiarpopme LMS
Canvas u Moodle, nunensuonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B npounecce u3ydeHust JUCHMILTHBI BBIIENSIOT IBa BUIAa CAMOCTOSITENIBHON PaOOThl: ayJUTOpHAas 1 BHEAYAUTOPHAs. AyIUTOPHAas
caMoCTOsTeNIbHAs paboTa 110 TUCIUIDIMHE BRIIOTHACTCSA Ha YIeOHBIX 3aHATHAX M0J] PYKOBOJCTBOM IIperoapaTels. BHeaynnTopHas
caMocTosTeNbHas paboTa - IIaHupyeMas yaeOHast pabota 00yJaromuMcs, BBIOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPH METOANYECKOM PYKOBOJCTBE MPETO/IaBaTelis, HO Oe3 ero HelmocpeaCTBEHHOro yyacTusi. CaMocTosITeNbHas padboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yaeOHO JUCIUIUINHEI, PACKPHIBAIOIICH M KOHKPETHU3HPYIOLIEH ee coJlepyKaHne, OCYIIECTBIACTCS
00yJarommMMcs THAIIMATHBHO, C IETbI0 peaTi3aiui COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 hEeKTHBHOTO
BBITIOJIHEHMS] CAMOCTOSITENILHOM pabOoTHI 10 AUCLUILIMHE PENoaBaTellb PEKOMEH/IyeT HCTOYHUKH I paboThI, XapaKTepu3yeT
Han0oJiee palMoOHaIbHYIO METOANKY CAMOCTOSTEIbHON paboThl, IEMOHCTPUPYET paHee BEIOIHEHHbIE 00yJarouMHucs paboThl 1
T.1I. Buis! 3aannii U1 BHEAyJUTOPHOI CaMOCTOSITENBEHOH pabOTHI, HX COJEpKaHNe U XapaKTep MOTYT HMETh BapHaTHBHBIIN 1
nuddepeHIpoBaHHEIA XapaKTep, YIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocs. CaMoCTOSTENbHAs paboTa MOXKET
OCYIIECTBIATHCS MHANBUAYAIbHO WM TPYIIIaMHU CTYAEHTOB online M Ha 3aHATHUSX B 3aBUCUMOCTH OT LIEJH, 00beMa, KOHKPETHOMH
TEMaTHKH CAMOCTOSATEIFHOM PabOTHI, YPOBHS CIOKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTEIFHOH paboThI
OCYIIECTBIIETCA B IIpeenax BpeMeHH, OTBEJICHHOTO Ha 00s3aTeIbHBIC yIeOHbIE 3aHATHA 10 TUCIUIIINHE Ha MPAKTHICCKUX,
1a00paTOPHBIX 3aHATHSIX.




