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LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»
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YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.02 DneKTpodHepreTHKa 1 AJIEKTPOTEXHUKA
DNEeKTPONPUBO U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

IIpoekTHpoBaHME IJIEKTPOTEXHUYECKUX YCTPOMCTB

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.02 DnekTpo3HepreTuKa 1 MMEKTPOTCXHUKA

O6pazoBarenpHas IporpaMma 13.03.02 DnekTpo3HepreTuKa 1 MEeKTPOTEXHUKA / DIEKTPONPUBOI U aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs O4HAsA

Ofmas Tpy10eMKOCTh 43ET Bunsl koHTpONs B ceMecTpax:

Yacos 1o yueOHOMY TUIaHY 144 IK3aMeH 7

KypcoBas padora 7

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypee>) Hroro
Henens 19
Bun 3ansruit vl | PO | v PIl

Jlexumu 34 134 (34 |34
IIpakTuyeckue 34 (34 |34 |34
Uroro ayn. 68 |68 |68 [68
KonTaktHas paborta 68 |68 |68 |68
Cawm. pabora 49 149 |49 |49
B tom uncne cam. pabora 31
B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 | 144 | 144




IIporpammy coctaBuia(u):

K.1.H, 3a8. kagedpoti, Maxcupuna P.E.

Pabouast mporpaMMa JHCIUIUIHHBL

HpOCKTl/lpOBaHl/le IEKTPOTEXHUYECKUX yCTpOﬁCTB

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_26 Dnextposnepreruka u 3nexrporexHuka [TpOIInA.plx, yrBepxkmeHHoro YdeneiM coseroM HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DnekTposHepreTHKa M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonutens noapasznenenus Maxupuna Pauca EBrenneBHa.



1. HEJIX OCBOEHUSA

1.1 | Henp u3yueHus JUCUUILIMHBL: U3yUEHHUE CJI0)KHOM MHOTOKOMIIOHEHTHOW CUCTEMBI, OCYIIECTBISIONIEH yIpaBiseMoe
JNIEKTPOMEXaHNYECKOe peodpa3oBaHme, TEHASHIMN Pa3BUTHS SIEKTPOIIPUBOIA U €T0 dJIEMEHTHON 0a3bl.

1.2 | 3amauamMu IUCUUILIHHEL SBISIOTCA: OBIAJCHHUE CTyJCHTaMH KOMIUICKCOM 3HAaHUN M yMEHHH B 00JIaCTH TEOPHH,
MPUHLUIIOB TOCTPOEHUS U CIOCOO0B peann3aliy MIEKTPONPUBOAOB NEPEMEHHOTO TOKA, 3HaTh OOILUE TPUHIIUIIBI
IIPOEKTUPOBAHNUS THIIOBBIX JIEKTPOYCTAHOBOK VISl YIIPABICHHSI JIEKTPOIIPUBOIAMH, OCHOBHBIE XapaKTEPUCTUKH
COBPEMEHHBIX IPeoOpa3oBaTeIeil YaCTOTHl M YCTPOHCTB IJIABHOTO ITyCKa, JOJDKHBI TIOJyYUTh IPAKTHYCCKIE HABBIKH 10
KOMIIBIOTEpHOH pa3paboTKe MPOEKTHON TOKYMEHTALIUH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

biok OII: b1.B.JIB.03

. BaHMSA K NPeIBAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpebdoBa eIBa e 0l MOATOTOBKE 00yYaI0IIeroc

2.1.1 | DHepreTnyecKuid MEHEHKMEHT

2.1.2 | DnekTpuYecKue MalluHbI

2.1.3 | Teopus 3meKTpONpUBOIA

2.1.4 |Ludposas u aHaNIOroBast HMEKTPOHUKA

2.1.5 | CunoBas 31eKTpOHHUKA

2.1.6 | YueOHas mpakTHKa

2.1.7 |IIpou3BOACTBEHHAs MPAKTUKA

2.1.8 |DnexTpuueckue U 3IEKTPOHHBIE alIlapaThl

2.1.9 | DneMeHTHI CHCTEM aBTOMATHUKHA

2.2 Jucuuniunbl (MOAYJI4) U NPAKTHKH, 1J151 KOTOPBIX 0CBOEHUE JAHHOM JMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylounee:

2.2.1 |IloaroToBka K mporeaype 3amiThl U 3aIIUTa BBITYCKHOW KBATH(QHUKAIIIOHHON pabOTHI

2.2.2  |IIpennuiuioMHas IpaKkTUKa

2.2.3 |IIpoMblnUICeHHBIE CETH

2.2.4 |IIporpamMmmMHOe 0OecrieYeHUE KOHTPOJUICPOB

2.2.5 ABTOMaTPI3PIpOBaHHLIﬁ DJICKTPONPUBO TUIIOBBIX IIPOHU3BOACTBCHHBIX MCXaHU3MOB

2.2.6 | ABTOMaTH3UPOBAHHBIN ANEKTPOIPUBO B TEXHOJIOTHIX

2.2.7 | ABromMaTH3aIus TEXHOJIOTUYECKUX MTPOLIECCOB

2.2.8 | ABromMaTu3ays METaJUIyprudecKoro Npou3BOICTBa

3. PE3YJIBTATBI OBYUYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

IIK-2: Cnoco0eH NpoeKTHPOBATH CUCTEMBbI J1eKTPONPHUBO/AA U ABTOMATH3MPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCI0/1b30BaHHeM HH(POBLIX TEXHOJIOIHIi

3HaThb:

TIK-2-31 coctaBnsiTh TEXHUYECKOE 33JaHUE HA IPOEKTUPOBAHNE aBTOMATH3UPOBAHHOTO 3JIEKTPOIIPUBO/IA

IMK-3: Cnocoden IKCILUIYaTUPOBATD 3JIEKTPOMEXAHUYECKNE CUCTEMbI  aBTOMATU3UPOBAHHBIC CUCTEMbI YIIPABJICHUA
JJIEKTPONIPUBOAOB

3HaTh:

[TK-3-31 BO3MOXXHOCTHU MPOEKTUPYEMBIX IEKTPOIPHUBOJIOB AT 00SCIICUSHHUS 3aJaHHBIX TEXHOJIOTHUECKUX TpeOOBaHHUI;
TEXHOJIOTUH TIPUMEHEHHUS aBTOMaTU3HMPOBAHHBIX 3JICKTPOIIPUBO/IOB B PA3JIMYHbIX YCIOBUSX IIPOU3BOCTBA

IIK-2: Cnoco0eH NPpOEKTHPOBATH CHCTEMbI J1eKTPONPUBOAA U ABTOMATH3MPOBAHHBIE CHCTEMbI YIIPABJIEHHS C
HCI0JIb30BaHNEM HH(POBBIX TEXHOJIOTHH

YMmerhb:

TIK-2-Y1 popmynupoBath TpeOOBaHHS K HIEKTPONPUBOJY, OCHOBaHHBIEC HA TOHUMAHUU TEXHOJIOTUHU paboThl MEXaHU3Ma 1
YCJIOBHI1 €T0 3KCILTyaTaluu

IIK-3: Crnoco0eH 3KCIIIyaTHPOBATD 3JIeKTPOMeXaHMYeCKHe CHCTeMbI M ABTOMATH3HPOBAHHBIE CHCTEMbI YIPABJIEHHUS
3JIEKTPONPUBOI0B

YMmeTh:

I1K-3-Y1 npoBoauTh uccneroBanue GyHKIMOHUPOBAHUS TEXHOJIOTMYECKOTO KOMILIEKCa C ITOCIEAYIOINM BEIOOPOM €ro
KOMIIOHEHTOB;

(opmymHpoBaTh TPeOOBAHUS K ICKTPOIPUBOIY, OCHOBAHHBIC HA IIOHNMAHUH TEXHOJIOTHH PabOTHI MEXaHU3MA U yCIOBHH €TO
SKCIUlyaTaluu




IIK-2: Cnoco0eH NpoeKTHPOBATH CUCTEMBbI J1eKTPOIIPUBO/AA U AaBTOMATU3MPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCIO0JIb30BaHNeM I POBBIX TeXHOI0THii

Baanern:

TIK-2-B1 npuemamu IpoeKTUPOBAHUS IIEKTPOMEXaHUYECKUX CHCTEM

IK-3: Cnocoden IKCILIYAaTUPOBATD 3JIEKTPOMEXAHUYECKNE CUCTEMbI H aBTOMATU3UPOBAHHBIC CUCTEMbBI YIIPABJICHUSA
JJIEKTPONPUBOI0B

Baagern:

[IK-3-B1 TexHonorusmMu ananusa paboThl aBTOMAaTU3UPOBAHHBIX 3JIEKTPONPHUBOIOB

4. CTPYKTYPA U COAEP)KXAHUE

Kox HanmenoBanue pasgesoBn | Cemectp | YUacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM
3aHATHUS TeM /BUJ 3aHSITHS/ / Kype HHIMKATOPBI H 1.
KOMIeTeHIuii pecypchl

Boimoan
sieMble
padoThI

Paznen 1. DiaexkTponpuBoj
MObeMHO-TPAHCTIOPTHBIX
MALIHH

1.1 OO6mue TpeboBaHUs K 7 14 | OK-3-31 TIK-2- | JI1.1J11.2 KM1,K
AJIEKTPONIPUBOLY 31 JI1.3 J11.4 M2, KM
MIPOU3BOJICTBEHHBIX JI1.5J12.1 3
MeXaHU3MOB. PexuMbl JI2.2 J12.3
paboTs! kpaHOB. TpeboBaHmus, J12.5J12.7
MpeAbsBISEMBIC K JI2.8J13.1
DJIEKTPOIIPUBOLY MOCTOBBIX 21
kpaHoB. [loctpoenue
HaArpy304YHBIX JHarpamMM
[IpUBOJia MOABEMA U
MIPHUBOJIOB TOPH30HTAIHLHOTO
nepemeneHus. Pacuer
MOIITHOCTH JABHUTaTEJs 1O
Harpy304HO Jrarpamme.
PasnoBugHOCTH cucTeM
YIpaBIEHUs, UCIOIb3YEMBIX
B KPaHOBBIX MEXaHU3MAaX.
Oco0eHHOCTH KOHCTPYKIINT
OJTHOKOBIIOBBIX
9KCKaBaToOpoB. TpeboBaHus,
MIPEIbSIBIIEMBIC K TJIABHBIM
MIPUBOJIaM OJHOKOBIIIOBBIX
skckaBatopoB. [lonyuenue
3KCKaBATOPHOU
MEXaHU4eCKOU
XapaKTePUCTUKH.
Knaccuduxarms maxTHbIx
MOJTbEeMHBIX MalIvH. Tpex- u
[IeCTUTIEPUOTHAS
JUarpaMMbl IBUKEHUS.
Pacuer cratuueckux
Harpy3okK IoabeMHON
MamnHel. ObecieueHne
peBepca B cxemax
MOJTbEMHBIX MAIITHH.
OIEeKTPONPUBOJ MAlIUH
HENPEpPBIBHOTO TPAHCIIOPTA.
PaznoBugHOCTH CXEM,
WCTIONB3YEMBIX IS
ANIEKTPONPUBOJIA
KoHBeitepoB. /JIex/

P1

1.2 Uzydenue peneiiHo- 7 8 IIK-3-VY1 IIK-3 JIT.1J11.2
KOHTPAKTOPHBIX CXEM -B1 IIK-2-V1 JI1.3J12.1
MOCTOBBIX KpaHOB. Pacuer I1IK-2-B1 J12.2J12.3
cuctemsl I'-]] ¢ J2.7
TUPUCTOPHBIM JI2.8J13.1
B030yxnenuem. /Ilp/ 21

P1




1.3

Knaccuduxarus kpaHoB 0
KOHCTPYKIHH.
DKCKaBaTOPHbIE
JNEKTPUUECKIE MAIITIHEI
(mBUraTeNn U reHEPaToOPHI
MOCTOSIHHOTO TOKa,
CHHXPOHHBIC JIBUTATEIIH).
Cuctemsl ['-]] ¢ MarHUTHBIM
ycunutenem.IlepcrnexkTuBHbIE
PEIIeHHS B AJIEKTPOIIPUBOIC
HOIBEMHO-TPAHCIOPTHBIX
MmaruuH. /Cp/

MK-3-31 IIK-3-
V1I1IK-3-B1
ITK-2-31 TIK-2-
V1IIK-2-B1

JI1.1J11.2

JI1.3J11.4

JI1.5J12.1

JI2.2 J12.3
2.7

JI2.8J13.1
Ol

Paznen 2. DiaekTponpuBoj
MeTaJLUTyPpru4ecKuX MalluH
M arperaToB

2.1

TexHoaorHueckuii mporecc
METaJUTyPru4eCcKOro
IIPOM3BOJCTBA. MeXaHU3MBI
JIOMEHHOM TIeYH: BarOH-BECHI,
KOKCO3arpy304Hoe
YCTPOMCTBO, CKUIIOBOM
MOJTbEMHUK, BPAIIAIOIITHIACS
pacmpenenuTens, KOHYCHI,
30H/I0Bas JieOeaKa.
OcobeHHoCTH
IIEKTPOIIPUBOIA MEXAHN3MOB
JIOMEHHOMU NIeYH.

OO01111e cBEIEHUS O
CTaJCTUIaBIIIBHOM
npousBoicTse. KoncTpykuus
1 JIEKTPONPUBO]
KOHBEPTEPOB U AYTOBBIX
neqei.

Kpatkue cBenenus 06
00paboTke MeTaIoB
nasnerneM. ObopynoBaHue
MPOKATHBIX CTaHOB.
Knaccuduxanust npokaTHbIX
CTaHOB. PexuMeI paboThI
MIPOKATHBIX CTAHOB.
XapakTepucTuka
PEBEPCHUBHBIX CTAaHOB
ropsiueli nmpokatku. Pacuer
MOIITHOCTH TJIaBHOTO
npuBoja. CucreMsl
YIpaBJIEHUS [JIABHOIO
MIPUBOJA CTaHA.
XapakTepucTuka
PEBEPCHUBHBIX CTAaHOB
XOJIOZHOH NPOKAaTKU.
TpeGoBaHus K
anexTponpusoxay. Pacuer
MOIIHOCTH ABUrartesuei
KJIeTeH. DIEKTPOIPUBO
MOTaJIOK U pa3MarblBaTesiei
CTaHOB XOJIOJJHOM NMPOKATKH.
ABTOMaTHYECKOE
pEeTyIUpOBaHUE TONIIHBI
MOJIOCHI Ha cTaHax. /Jlex/

MK-3-31 IIK-2-
31

JI1.1 J11.2

JI1.3J12.1

J12.2J12.3
J2.7

JI2.8]13.1
€|

KMI,K
M2,KM

2.2

MopenupoBaHue paboThI
METAIUTYPIrHYSCKUX MAITHH
(IOMEHHO# meun,
KOHBEpPTOpA,
CTaJICMJIABUIILHON AYyTrOBOU
MeYH, TPOKATHOTO
npon3BojcTsa) /IIp/

MK-3-Y1 IIK-3
-B1 IIK-2-V1
[1K-2-B1

JI1.1J11.2

JI1.3J12.1

JI2.2 J12.3
2.7

JI2.8J13.1
Ol

Pl




23 MukponpoueccopHble 4 MK-3-31 [IK-3- | JI1.1JI1.2 KM1,K P1
TEXHUYECKUE CPEJICTBA ISt V1 IIK-3-B1 JI1.3J12.1 M2,KM
ACY TII B MeTa/UIypruu. ITK-2-31 TIK-2- JI2.2 J12.3 3
ABTOMaTH3a1Kg JOMEHHOTO V1I1IK-2-B1 J2.7
nporecca. ABTOMaTH3aIHs JI12.8J13.1
CTaJIeIUIaBUIIBHOTO 21
nponsBojcTea. /Cp/

Paznean 3. dexTponpuson
MeTAJUIOPEKYLIUX CTAHKOB

3.1 Knaccuduxanus 6 IIK-3-31 IIK-2- | JI1.1JI1.2 KM1,K
METaJUIOPEKYIINX CTAHKOB. 31 JI1.3J12.1 M2,KM
OcHOBHBIE U JI2.2 J12.3 3
BCIIOMOTATEJIbHBIC IBHKCHUS J12.4 J12.6
B CTaHKaX. XapaKkTEepUCTUKA J2.7
OCHOBHBIX BHIIOB 00pabOTKH JI2.8J13.1
Ha METaJIIOPEXKYIIUX €]
crankax. [locrpoenue
Harpy304HOM AuarpaMMsl AJs
TOKapHOTO, MPOI0JIEHO-

CTPOTAIbHOTO CTAaHKOB.
JIBurateny nocTOsIHHOTO U
MIEPEeMEHHOTO TOKa JIJIs
TJIABHBIX MIPUBOJIOB U
MPUBOJIOB Mojiayu. TunoBkle
CXEMBbI IJIaBHOTO NIPUBOJAOB U
MIPHUBOJIOB ITOJIA.
Knaccuduxarus cmocobos
PEeryJupoBaHuUsl CKOPOCTH B
METAIIIOPEIKYIINX CTAHKAX:
MEXaHUYeCKOe CTYIIeHYaToe,
JIEKTPOMEXAHNUECKOE
CTYIIEHYaTOE U
ANEKTPHUECKOE
GeccTynenyaroe
perymupoBanue. /Jlex/

32 N3ydyeHne knHaMaTHYECKUX U 12 IIK-3-VY1 IIK-3 JIT.1J11.2 P1
3JEKTPUYECKUX CXEM -B1 IIK-2-V1 JI1.3J12.1
METaJUIOPEKYIIUX CTAHKOB [IK-2-B1 J12.2J12.3
(TOKapHOTO, CBEPJIUIILHOTO, J12.4 J12.7
numdosaneHOTO U 11p.). /TIp/ J12.8J13.1

€]

33 [IpuHUIMIIBI TOCTPOEHUS 4 TIK-3-31 IK-3- JIT.1J11.2 KM1,K P1
aBTOMATHYECKHX CUCTEM V1T1IK-3-Bl1 JI1.3J12.1 M2,KM
YIIpaBIICHUS [TK-2-31 T1K-2- JI2.2 J12.3 3
METAII000pabOTKOM. V1 [IK-2-B1 J12.4 J12.6
ANTOpUTMBI 2.7
(OYHKIIMOHUPOBAHHUSI. DTarbl JI2.8J13.1
pa3paboTKH ¥ BHEAPCHHUS €]

ACYTII myst cTaHKOB €
qIry. /Cp/

Pa3nen 4. DiaexTponpuBoj
TypOOMeXaHM3MOB




4.1 Knaccuduxanus 7 6 T1K-3-31 ITK-2- JI1.1 J11.2 KM1,K
TypOOMEXaHHU3MOB TI0 31 JI1.3J12.1 M2,KM
Ha3HaY€HUI0, KOHCTPYKLIUU. JI2.2 J12.3 3
MexaHuueckas U HalopHas J2.7
XapaKTePUCTUKH JI2.8J13.1
TypOOMEXaHU3MOB. 21
OcobenHocTr paboTHI
LHEHTPOOEIKHBIX HACOCOB.

OnpeneneHne MOIIHOCTH
[EeHTPOoOEKHOTO HAcoCa.
Mertonbl peTyaMpOBaHuUs
MIPOU3BOIUTEIHLHOCTH
HEHTPOOEIKHBIX HACOCOB.
OcobenHocTr paboTHI
LHEHTPOOEIKHBIX M OCEBBIX
BEHTHJISITOPOB U
peryiIupoBaHHUE
MIPOU3BOTUTEIFHOCTH B
Hux. /Jlex/

4.2 MopenupoBaHue paboThI 7 6 TIK-3-VY1 IIK-3 JIT.1J11.2 P1
3JEKTPONPUBOJA C -B1 IIK-2-VY1 JI1.3J12.1
BEHTUISATOPHOI [1K-2-B1 JI2.2 J12.3
Harpy3koil. /I1p/ 2.7

JI2.8J13.1
o1

43 IMpumenenne 7 6 MK-3-31 [IK-3- | JI1.1 J11.2 KM1,K P1
3NMEKTPOMArHUTHBIX My(T B V1I1IK-3-B1 JI1.3J12.1 M2, KM
TypOOMEXaHU3MaX. [TK-2-31 TIK-2- JI2.2 J12.3 3
DIEeKTPUIECKUE U V1I1IK-2-B1 J12.7
JIEKTPOMEXAHUUECKUE J12.8J13.1
KacKaznl B 21
TypOoMexaHm3Max. TeXHUKO-

SKOHOMHUYECKUN aHaIn3
ANIEKTPONPUBOJIA
Typbomexanm3moB. /Cp/
Paspen S. IloaroroBka k
KOHTPOJILHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam

5.1 O06bem yacoB 7 13 [TK-3-31 TIK-3- JIT.1J11.2 KM1
CaMOCTOSITEIEHOM PabOTHI HA V1T1IK-3-B1 JI1.3J11.4
noarotoBky k KM /Cp/ TIK-2-31 IK-2- JI1.5J12.1

V1 IIK-2-B1 JI2.2 J12.3
J12.4 J12.5
JI2.6 JI12.7
JI2.8J13.1
21

5.2 O06bem yacoB 7 18 [TK-3-31 T1K-3- JIT.1J11.2 P1
CaMOCTOSITEIEHOM PabOTHI HA V1I1IK-3-B1 JI1.3J11.4
noAroToBky k BP /Cp/ MK-2-31 IIK-2- JI1.5J12.1

V1 IIK-2-B1 JI2.2 J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8J13.1
21
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KontposabHble MeponpusaTHA (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeIbHOM MOAT0TOBKHU
Kon Kontponsnoe rI{III){O];ef;eOMHe B
KM MepOTpHATHE I pLl OINPOCHI AJIs1 TOATOTOBKU
KOMIICTCHIIN I
KM1 DK3aMeH IK-3-31;11K-2-31 Bompocs! k 9k3aMeny

L.
2.

OO1ye TeXHUYECKUE TPeOOBAHMS K AIICKTPOIIPUBOIAM.
Kitaccnguxaryst KpaHOB 110 KOHCTPYKIIUH. PesXUMBI paboTHI




KPaHOB.

3. KoHCTpyKTHBHBIE 0COOEHHOCTH MOCTOBBIX KPaHOB.

4. TpeboBanus, IpeIbIBIIEMBIE K DIICKTPOIPHUBOLY MOCTOBBIX
KPAHOB. 2 BHJA CI[yCKa B IPY30II0IbEMHBIX YCTAHOBKAX.

5. [TocTpoenne Harpy304YHBIX AMArpaMM IIPUBOJIA OAbEMA U
HNPUBOJIOB FOPU30HTAIBHOTO MEPEMEILEHHS.

6. Pacuer MomHOCTY BUTaTENIs 10 HATPY304YHOH AUarpaMMe.
7. Oco6eHHOCTH KPaHOBO-METALTYypTHYECKUX ABUTATEICH.

8. Topmo3HBIE YCTpOMCTBA KPAHOB.

9. Pa3sHOBUIHOCTH CHCTEM yIpaBIIeHHUS, HCTIONIb3YEMBIX B
KPAHOBBIX MEXaHHU3MaX.

10. Knaccuduxanust BBIeMOYHO-IIOTPY309YHBIX MAIIUH: OJHO- U
MHOTOKOBIIOBBIE 3KCKaBaTOPBI.

11. TpeboBanus, IpeIbSIBIsIEMBIE K TTTABHBIM IIPHBOJIAM
OJHOKOBIIOBBIX 3KCKaBaTOPOB.

12. PacueT MOIIHOCTH TNIaBHBIX IPUBOAOB YKCKABATOPA.

13. DKCKaBaTOPHBIE NEKTPUIECKHUE MAIIINHBL.

14. XapakTepucTruka paboThI ITaBHBIX MPHUBOIOB SKCKaBATOPA.
15. [TonydyeHue sKCKaBaTOPHOI MEXaHUYECKOHN XapaKTepu-CTUKHU
B cucteme I'-/1.

16. ITomyuyeHue 3KCKaBaTOPHON MEXaHUUYECKOM XapaKTepU-CTUKH
B CHCTE€ME C THPHCTOPHBIM BO30YyKIEHHEM TeHepaTopa.

17. CnocoObl TeMnepaTypHOH CTaOWIIM3AMN XapaKTePUCTUK
HKCKaBaTOpA.

18. KoHCTpyKTHBHBIE 0COOEHHOCTH MHOTOKOBIIOBBIX
9KCKaBaTOPOB.

19. Kiaccuduxanus mudtos. TpeOoBaHUS K 3JICKTPONPUBOAY
ndToB.

20. PacueT craTudeckoil Harpy3ku U BEIOOP JBUTATENs TU(TA.
21. HMcnonb30BaHHE MHOTOCKOPOCTHBIX aCHHXPOHHBIX
JBUTaTENeH TS TH(TOB.

22. Kiraccuduxanust maxTHBIX TOJbEMHBIX ManH. KuHemarnka
KaHaTHOTO MOABEMA.

23. PacueT craTndyeckux Harpy30k MoJbeMHOIN MallMHBI.
Pasmemenne »1ekTpooOopyI0BaHHS IOABEMHBIX MAIIHH.

24. Tounas ocTaHOBKA TH(TOB U MIAXTHBIX MOABEMHBIX Ma-IIHH.
25. CxeMa oJbeMHOI MallIMHBI C ACHHXPOHHBIM JIBUTATENIEM,
obecrieqnBaromast TPEXIePUOIHYO JHATPaMMy JBIDKCHHUS.

26. ObecneueHne peBepca B CXeMax IOABEMHBIX MamuH. Cxema
C peBepCcOM MOJIsl ABUTATENs HOCTOSHHOTO TOKA.

27. Knaccuduxanus konseriepos. TpeGoBanus, npeabsBiIsieMble
K 9JIEKTPOIIPUBOLy KOHBEHEPOB.

28. PacueT craTuueckoil MOIIHOCTH JIEHTOYHOI'O KOHBEMHepa.

29. Br160p KonmruecTBa ABUraTeNneil u onpeneneHue MecTa ux
PacIoIOKEHHUS.

30. [Tyck xoHBeHepoB ¢ UCTOIb30BAaHUEM JIEKTPOMArHUTHBIX
My(}T. Pa3HOBUAHOCTH JIEKTPOMAarHUTHBIX MY(T.

31. IIpuMeHeHe CHHXPOHHBIX JABUraTeNnei Uit NpuBojaa

0OJIBIIION MOIIHOCTH. DIEKTPOMAIIIMHHAS, CTATHYECKas H OeCIIeTOTHAS
CHCTEMBI BO30YKIE€HHsI CHHXPOHHBIX MAIIIUH.

32. [TpUHIUIBI TOCTPOEHUS CUCTEM aBTOMATUYECKOTO
perynupoBanust Bo30yxneHus (APB) cHHXpOHHBIX ABHTATEIICH.

33. CxemMa MHOTO/IBUTaTENIBHOIO KOHBEHEPA ¢ ACHHXPOHHBIMU
JBUTaTENsIMH. PexuM ABOMHOTO MUTaHUS B ACHHXPOHHOM JIBUTaTelIe.
34. Kiaccuduxanus TypooMexaHU3MOB. MexaHudecKas 1
HAIlOpHAs XapaKTePHCTHKH TYpPOOMEXaHU3MOB.

35. OcobeHHOCTH PabOTHI LIEHTPOOEKHBIX HACOCOB.
OmnpeeneHne MOIIHOCTH LIEHTPOOEKHOTo Hacoca.

36. MeTobl peryupoBaHus MPOU3BOIUTEITHHOCTH
HEHTPOOESIKHBIX HACOCOB.

37. Oco06eHHOCTH pabOTHI LIEHTPOOEIKHBIX U OCEBBIX
BEHTHJIAITOPOB. PerynupoBanue npou3BoIUTENILHOCTH B HUX.

38. Oco0eHHOCTH paboTHl KOMITpecCcOpoB. PacueT MonTHOCTH
KOMITpeccopa 1o U30TePMHUUECKOM U aguadaTHuecKkoil paboTe ckaTHs.
39. Krnaccuduxarnus merammopexymux ctankoB. OCHOBHbBIC U
BCIIOMOTATeJIbHBIC IBIDKCHHS B CTAHKAX.

40. XapakTepHucTHKa OCHOBHBIX BUJOB 00paOOTKH Ha
METAJUIOPEKYLIUX CTaHKaX: TOUeHHE, CTPOraHue, CBEpIICHHE,




(dpesepoBanue, nmdoBaHue.

41. ITocTpoeHne Harpy304HOH AUAarpaMMsl JUis TOKapHOTO,
IIPO/I0JIBHO-CTPOTrajbHOTO CTAHKOB.

42. JlBurarenu ass riaaBHBIX IPUBOJOB CTAHKOB.

43. TumnoBkle cXeMbl ITTABHOTO MPHBOJIOB U MIPUBOIOB MOAAY.
44. O6opyIoBaHKE TPOKATHBIX CTAHOB.

45. Kiraccnduxarist mpokaTHEIX CTaHOB. PesKUMBI paboThI
MPOKATHBIX CTAHOB.

46. XapaKTepUCTUKA PEBEPCUBHBIX CTAHOB TOPSYEH MPOKATKH.
TpeboBaHUS K ICKTPOIPHBO/TY.

47. Pacuer MOIIHOCTY MIABHOIO IIPUBOJA IPOKATHOIO CTAHA.
48. CucTeMbl ynpaBiIeHUs TIIaBHOTO [IPUBO/IA CTaHA.

49. XapaKTepUCTHKa PEBEPCHBHBIX CTAHOB XOJIO0JHON MPOKATKH.
TpeboBaHUS K TICKTPOIPHBO/Y.

50. PacueT MomHOCTH ABUTaTEIed KICTEH.

51. ONeKTpONPHUBOJ MOTAIOK U pa3MaThIBaTelei CTaHOB
XOJIOJHOH NMPOKaTKU

52. TexHoMOrMYeCKUil Mpolece JOMEHHOIO IPOU3BOJCTBA.
MexanusM cucTeMbl 3arpy3Ku JOMEHHOM neun.

53. MexaHu3Mbl JOMEHHOM I€YH: BarOH-BECHI, KOKCO-

3arpy304HOE yCTPOMUCTBO, CKHIIOBOI MOABEMHHUK, BPAIIAIOIIUHACS
pacmpenennTens, KOHyChI, 30HI0Bas 1ebeaka.

54. OcoOEHHOCTH 3IIEKTPOIIPUBO/Ia MEXaHH3MOB JIOMEHHOM
meqn.

55. KoHcTpyKIMs 1 31€KTPOIPUBOJ KOHBEPTEPOB U TyTOBBIX




KM2

YeTHblil onpoc 1o
paszenam
JUCLUIUIMHBI

TIK-2-31;[1K-3-31

IIpuMepHbIE BOIIPOCHI U1 YCTHOTO OIIPOCa IO Pa3jesnaM AUCLUIIIMHbL

Paznen 1. DnekTponpuBoa NOAbEMHO-TPAHCIIOPTHBIX MaIlIUH

1) YkaxuTe oTIM4Hs YHHBEPCAIBHOTO KpaHa OT CTICI[HATH3UPOBAHHOTO
KpaHa

2) ITepeuncinte, KakKue PeKUMBI PaOOTHI KPAHOBBIX MEXaHH3MOB BEI
3HaeTe?

3) Kakue tpe6GoBaHus, NpeAbABIAIOTCA K IEKTPOIPHUBOLY MOCTOBBIX
KpaHOB?

4) IlpuBeauTe Harpy304YHYIO AUATPaMMYy IIPHUBOJA OABEMA

5) Kakumu ocoGeHHOCTSAMU 00J1a1al0T KPaHOBO-METAJLTYPTHUECKUE
JIBUTATENIN

6) Uem oTiIM4aeTCsl CUIOBbIE KOHTPOJUIEPHI OT JEKTPOMArHUTHBIX
KOHTPOJUIEPOB?

7) O6ocHy#Te UCTIONB30BaHNUE JITUHHOXOIOBBIX U KOPOTKOXOJOBBIX
TOPMO3HBIX YCTPOHUCTB

8) B ueM 0c0OEHHOCTB 3KCKaBaTOPOB-IIpariaia?

9) Kakue tpe6GoBaHus, IpeABSIBISIOTCS K ITIABHBIM IIPHBOAM
9KCKaBaTOPOB?

10) IIpuBenuTe BUI 3KCKaBaTOPHOM MEXaHNYECKON XapaKTEPUCTHK
11) Ilepeuncnure BB CXEMHBIX PEIICHHUH, HCIONB3yEeMBIX [UIS
MPUBOJAA OJHOKOBIIOBBIX 9KCKaBaTOPOB.

12) IIpusenute cxemy cuctemsl -/ ¢ THPUCTOPHBIM YIIpaBIeHUEM
BO30YKICHUS

13) YV xakoro u3 IIaBHBIX IPUBOJIOB 3KCKABAaTOPa N3MEHIETCSI MOMEHT
WHEepUUHu?

14) IepeunciuTe pa3HOBUIAHOCTH JIU(PTOB

15) Kakue TpeboBaHuUs, IPEABIBISIOTCS K dJICKTPOIPUBOAY JTUDTOB?
16) Kakue cxeMHBIe peIIeHHs UCIOIb3YIOT B IIAXTHBIX MOIBEMHBIX
MaluHax?

17) Kakrm 06pa3oM MOXKHO OCYIIECTBUTH PEBEPC B MOIHEMHBIX
MaIlIFHAX C 3JIEKTPO-TIPHBOIOM ITIOCTOSHHOTO TOKa7

18) Kak moBBICUTH TOYHOCTH OCTaHOBA OAbEMHBIX YCTaHOBOK?

Pasnen 2. DnexTponpuBoa METaLTyprudeCKUX MAllliH U arperaTtos

1) Kakue MexaHU3MBI UCIIONB3YIOTCSA IS 3arPy3KH JOMEHHOM meqn?
2) ITepeuncanre Kakue BUIbI JBUraTeNel HCIONB3YIOTCS IS
MEXaHH3MOB 3aTrpy3KH JJOMCHHOHU ITeYH

3) Kakue tpe6GoBaHus, IPeABABIAIOTCS K SIEKTPONPHBOLY MEXaHU3MOB
3arpy3KH JO-MEeHHOM neun?

4) YxaxuTe BUJ TOPMOKEHHUS HCIIONb3yEeMBbIii B TPUBOJIE BaTOH-BECOB
5) [lpuBenTE BUI TAXOTPAMMBI CKATIOBOTO TIOTbeMHHKA JJOMEHHOM
neqn

6) Kakas cxema a1eKkTponprBo/ia 00ecreynBaeT BEIIIOIHEHUE
TaxorPaMMBI CKHIIOBOTO ITOJbEMHHKA JTOMEHHOH Nedun?

7) Kakue mpomeccsl B JOMEHHOM ITPOU3BOICTBE MOXKHO
ABTOMAaTH3UPOBATH?

8) Kakoii mporiecc miacTiueckoi 1eGopMaliuy METAIIOB Ha3bIBAIOT
IIPOKaTKON?

9) Kakue tpeboBaHus, NpeABSIBISIOTCS K JIEKTPONPHUBOIY TJIABHOTO
NPUBOJA PEBEPCUBHOTO CTaHa ropsadei NpokaTku?

10) YkaknuTe THITBI IPOKATHBIX IBUTATEINICH ITIABHBIX IPUBOJOB CTAHOB
11) Kakoif 3ak0H H3MEHEHHS CKOPOCTH BPAIEHHs IPH ITyCKEe CTaHA
CUUTAETCS ONTUMANIbHBIM?

12) IlpuBequTe TEXHOIOTHYECKYIO CXEMY OJHOKIIETHEBOTO CTaHA
XOJIOJHOH NPOKaTKU

13) Ilepeuncnure onepanyuy TEXHOIOTHUECKOTO MPOU3BOICTBA
XOJIOJJHOKATaHOTO JIUCTa

14) Kakue TpeOoBaHus, TpeOOBAHU, IPEABIBISIOTCS K
ANIEKTPOOOOPYIOBAHUIO CTAHOB XOJIOHON MPOKATKH?

15) OxapaxTepu3syiitTe pe:KUM HaMOTKH I0JIOCHI Ha 6apabaH MOTaNKH
16) Ilepeuncnure CUCTEMBI, TO3BOJISAIOIINE PETYIUPOBATH TOIIUHY
10JIOCHI

17) Kakue cxeMHbIe pelIeHUs] UCTIONB3YIOTCS B DJIEKTPONPUBOJIE CTAHOB
ropsiueit ¥ XOJIOIHOH MPOKATKH METAI0B

Pasnen 3. DnexTponpuBoa METAIIOPEKYLIINX CTAHKOB
1) Kakue Bubl IBMYKEHUS HCIIONB3YIOTCS B METAIIOPEXKYILIUX




cTaHkax?

2) B kakom pexume paboTaloT ABUTATEIH CTAHKOB?

3) [IpuBeauTe BUA HATPY30YHOI qHAarpaMMEI ITIABHOTO ITPHUBOJA
TOKApPHOTO CTaHKa

4) Kakue TUIIBI JBUTATEINICH TOCTOSHHOTO TOKA, HCIONB3YOTCS IS
TJIABHOTO MPHUBOJIA METAIIOPEIKYIIUX CTAHKOB?

5) 3a cueT 4ero Moy9aroT MOBIIICHHBIH MOMEHT B BEICOKOMOMEHTHBIX
BUATATEIAX?

6) [IpuBeMTEe TUIMOBYIO CXEMY IJIaBHOTO MPUBOJA CTAHKA

7) [IpuBeauTe TUIIOBYIO CXeMy IIPUBOJA TIOAAYN

8) KakoBsI e yIpaBieHUst MeTamI000paboTkon?

9) Kakue kputepun ONTUMHU3ALMU PEeKUMOB pe3anusi Bol 3Haete?
10) IlpuBeuTe MpUMEpP CHCTEMBI CTaOMIM3AIMH CKOPOCTH PE3aHUs

Pazgen 4. OnexTponpuBo TypoOMEeXaHU3MOB

1) Ilepeuncnure, Kakue pa3HOBUIHOCTU TypOOMexaHH3MOB Brl 3HaeTe?
2)IIpuBenuTe BUI HAIOPHOH XapaKTEPUCTHKH IIEHTPOOEIKHOTO
TypOoMexaHn3Ma

3) Uem oTiim4aeTcs HaloOpHas XapakTepUCTHKA IEHTPOOEKHOTO Hacoca
OT HAallOPHOU XapaKTEePHCTHKH IIEHTPOOESIKHOTO KoMITpeccopa?

4) Kak ompenensror pabodyio TOUKy paboThl TypOoMexaHu3Ma?

5) C xaxo# 1eJIbI0 IIEHTPOOEKHBIH HACOC HEOOXOIMMO 3aIUBaTh Mepe
IyCKOM?

6) ITepeuncianTe METOABI 3aTMBKH IEHTPOOEIKHBIX HACOCOB

7) YkaxkuTe CrIoCOOBI PeryIupOBaHHs IPOU3BOIUTEIFHOCTH HACOCOB

8) B ueM 3akit04aeTCs TPYAHOCTh B PEryIHPOBKE MPOU3BOAUTECIBHOCTH
OCEBBIX BEHTHIATOPORB?

9) IMoyemy KoMIIpeccopbl HE PEKOMEHYETCS YacTo 3aITyCKaTh?

10) O6ocHy#Te HCIOIB30BaHUE KACKATHBIX CXeM JIsl IPUBOIA
TypOOMEXaHH3MOB

11) IlepeuncanTe TUIIOBBIE CXEMHBIE PEIICHHS, HCIIOJIB3yEeMBbIe JIIS
AIIEKTPOIIPUBOIA TYPOOMEXaHN3MOB

KM3

Temb! OKIIaIOB I10
CaMOCTOSITEJILHOM
pabote

TIK-2-31;[1K-3-31

IIpumeps! TEMBI TOKJIALOB IO CAMOCTOSITENBHOM paboTe:

1) Kinaccu¢ukanus kpaHOB 10 KOHCTPYKIHA

2) DKCKaBaTOPHBIC MEKTPUIESCKHEC MAIINHEI (ABUTATEIH M T€HEPATOPEI
MOCTOSIHHOTO TOKA, CHHXPOHHBIE IBUTATEIIH )

3) Cucremsl ['-]] ¢ MarHUTHBIM yCHUIIUTEIIEM

4) IlepcrieKTHBHBIC PEIICHUS B 3JIEKTPOIPHBO/IE TIOIBEMHO-
TPAHCHIOPTHBIX MAIIHH

5) MukponporeccopHbie TexHHUeckue cpeactsa st ACY TII B
METaJUTyprHd

6) ABTOMaTH3aIHs JOMEHHOTO MpoIiecca. ABTOMATH3AIUS
CTaJICIUIaBUIIBHOTO TIPOU3BOICTBA

7) IlpuHIMITEI HOCTPOEHUS ABTOMaTHYECKUX CUCTEM YIPABICHUS
METAII000paboTKOM

8) AnropuTtMbI (QyHKITMOHHPOBAHUS

9) Oranel pazpabotku u BHeaApeHuss ACYTII qis ctankos ¢ UITY
10) IlprMeHeHHE 37IEKTPOMATrHUTHBIX My (T B TypOOMEXaHU3Max
11) DrexTpudecKue 1 MEKTPOMEXaHHIECKHIE KacKa bl B
TypOoMeXaHu3Max

12) TeXHUKO-3KOHOMHYECKHI aHaIN3 3JIEKTPOIPUBO/IA
TypOOMEeXaHI3MOB

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX 0 gucuuinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Haszpanne
paboTsI

IIposepsiemble
UHIUKATOPbI

KOMITETCHITHH

Copneprxanue paboThl




P1 Kypcosas pabora IK-3-31;I1K-3-

V1;IIK-3-B1

TeMsI KypcoBOif pabOTHI:

1. IIpoexkTHpoBaHME MIEKTPOIPHUBOIA TOABEMA MOCTOBOTIO KpaHa
2. TIpoexTrpoBaHUE NIEKTPOIPHUBOA HACCAKUPCKOTO (MM TPY30BOT0)
mudTa

3. IIpoexTrpoBaHHUe EKTPONPUBOJA IAXTHOH (CKMIIOBON UM
KIIETHEBOH ) MTOIBEMHON MaIINHBI

4. TIpoexTHpOBaHUE MEKTPONPHUBOJA OJbEMA OJHOKOBIIOBOTO
JKCKaBaTopa

5. IIpoekTupoBaHHE 3IEKTPONPUBOJA JIEHTOUHOIO KOHBEHEpa

6. IIpoekTHpOoBaHME EKTPOIPUBOA KIETEH IIPOKATHOIO CTaHa

7. TIpoexTHpoBaHHE ITaBHOTO MEKTPONPUBOIA METAIIOPEAKYILETO
CTaHKa

8. TlpoexkTrpoBaHKE ANEKTPONPUBOAA BEHTUIATOPHONU yCTAaHOBKU
9. IIpoexTrupoBaHue EKTPOIPUBOJA HACOCHOH YCTaHOBKH

Pacuetnas gacts PI'P BrurtouaeT B ce0s1 pa3paboTKy ClIeyIOIIHX
paszenos.

1 Onucanue pabouelt MalIMHbI

2 TpeboBanus1, IpeABbIBIAEMbIE K ICKTPOIIPHBOILY

3 O030p COBpEMEHHBIX CHCTEM DIIEKTPOIPUBOIA

4 PacueT CTaTHUECKHUX HArpy30K U BBIOOp JBUTaTENs

5 BbIOOp 37I€MEHTOB CHIIOBOM YacTH

6 Pacuer ciii0BO# 4acTH ANEKTPOIPUBOAA

7 PacdeT CTaTU4ECKUX XapaKTEPUCTUK JIEKTPOIIPUBOLA

8 PacyeT TMHAMHUYECKHUX XapaKTE€PUCTUK 3IEKTPONPHBOAA

5.3. OueHouHble MaTepHAJIBI, HCIIOJb3YyeMble VIS IK3aMeHa (0UJIeThl, TECThI U T.I1.)

KOMHBIOTCpHOG TECTUPOBAHUC 110 pasacjiaM AUCHHUIIIIMHBI

UYro Takoe paboudast MamuHa?

COBOKYITHOCTH YIPABJISIOUIMX U HHPOPMAIMOHHBIX YCTPOICTB M YCTPOHCTB conpsbkeHms D11
MaIlliHA, OCYIIECTBILTIONAs! H3MEHEHHE (POPMBI, CBOMCTB, COCTOSHHUS U TIOJIOKCHHUS ITpeaMeTa Tpyaa
BHEIIHSA 110 OTHOIICHHUIO K AJICKTPOIIPHUBOLY CHCTEMA yIpaBieHUs 00ee BEICOKOTO YPOBHS

npeoOpa3zoBaTeIb NEKTPOIHEPTUH
BCE OTBETHI IPABHIILHBI

Kaxk Ha3pIBaeTCS UCHONHUTENBHBIN Oprad paboueil MamuHeI?

COBOKYITHOCTb YHPABJIAIOIINX U HH(GOPMAILIMOHHBIX YCTPOHCTB U YCTPONUCTB

BHEIIHSS 110 OTHOLICHHUIO K JIEKTPOIIPUBOY CHCTEMA YIIpaBJieHNs 00jee BEICOKOTO YPOBHS
OCYIIECTRIISIOMAs H3MEHEHNE (POPMBI, CBOHCTB, COCTOSHHS M MONOXKCHHS IIPpeIMETa TPyAa
JBIDKYIIUCS 37eMeHT paboueil MaIlluHbI, BHITIOIHSIONIMN TEXHOIOTHYECKYIO ONEPaIHIo

BCC OTBCTHI IIPAaBUJIBHBI

Yro Takoe IpyIIIOBOIl ANEKTPOIIPUBOL?

HBHmymHﬁCH OJICMCHT pa60l1e171 MallluHbI, BBITIOJTHSFOIIIHI TCXHOJIOTUYCCKYIO OII€palHIO,
DJIEKTPOIIPUBOJ C OAHUM DJIEKTPOABUTATEIIEM, 06GCHe‘II/IBaIOHH/II71 JABUKCHUEC UCIIOJHUTCIIBHBIX OPTaHOB HECKOJIBKUX pa60q1/1x

MaIuH uin Heckonbkux MO oaHoii pabodeil MammHbl

BHCIIHSAA IO OTHOILICHHIO K 3JICKTPOIIPHUBOAY CUCTEMA YIIPABJICHUA 0oJiee BEICOKOIO YPOBHA, NOCTABJIAIOIIAA HeO6XOZ[I/IMle I

(DYHKITHOHHPOBAHUS IEKTPOIIPHUBOA HH(OPMAITHIO
BCE OTBETHI IIPABJICHBIC
BCE OTBETHI HE NIPABUJIbHbI

B IMPOKATHBIX [E€XaX OCHOBHBIMU HOTpeﬁI/ITeH}IMH QJICKTPOIHEPTHUU SABJIAIOTCA:

JIyTOBBIE IIEYM U MEXAHU3MBI HX 00CITy>KHBAIOLINE
HarpeBaTesbHbIC IIeYH 1 IPUBO/IbI HPOKATHBIX CTAHOB
3aJMBOYHBIC U Pa3JIMBOYHBIC KPAHBI

3JIEKTPOIH3EPHI U Ta30[yBKU

B pexnme MOBTOPHO-KPATKOBPEMEHHO Harpy3Ku paboTaroT:

DJIEKTPOABUTATEIN KOMIIPECCOPOB
HAaCOCHI

IMPUBOJBI 3aIBUKCK

CBApOYHBIC YCTAaHOBKHU

Pexum pa6OTLI QJICKTPOABHUTIATCIIA IPHU HEHU3MEHHOM Harpyske, HpO,E[OJ'DKalOH.IPIﬁCH CTOJIBKO BPEMEHHU, YTO NNPCBBIILICHUC




TEMIIEPATyphbl BCEX YaCTeH ABUraTess JOCTUTaeT yCTAHOBUBIINXCS 3HAYCHUN HAa3bIBACTCA. ..
KPaTKOBPEMEHHBIH

MOBTOPHO-KPATKOBPEMEHHBIN

IPOAOJIKUTEIbHBIH

MOBTOPHO-KPAaTKOBPEMEHHBIN ¢ MyCKaMu

[IpomomKUTEIBHEIN PeKUM PaOOTHI HIEKTPOIIPUBOIA HE CBOHCTBEHEH. ..
Hacocam

BCHTHJIATOPAM

3epHOOYHNCTUTEIEHBIM MalIHHAM

HOABEMHO-TPAHCIOPTHBIM MEXaHU3MaM

PexumM paboThI ANIEKTPOABHUIATENS, TIPU KOTOPOM paboyvre NepUOIbl ¢ HEM3MEHHOW HOMUHATBHON HArpy3KOH 4epeIyroTcs C
MEPHOIaMH OTKJIIOUSHHS MAIIMHBI; TIPH STOM TIEPUOJIBI HATPY3KH (pabodre MepHOo Ibl) HeITUTEIbHBI U TIPEBHIIICHIE TEMIIEPATYPhI
HE JIOCTUIaeT yCTaHOBUBIIETOCS 3HAYEHUS, a IEPUOJIbI N1ay3bl TO3BOJISIFOT IBUTATEIII0 OXJIaIUTHCS 10 TEMIIEPATYPbl OKpY Karolen
cpe/ibl Ha3bIBACTCH. ..

KpaTKOBPEMEHHBIN

MMOBTOPHO-KPaTKOBPEMEHHbIH

MPOJOJKUTENbHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH C ITyCKaMu

TIpOMBIIIIEHHOCTH BBITYCKAET AJIEKTPOABUTATEIH CO CTAHAAPTHON MPOAOIKUTEILHOCTBIO paboyero nepuoa. ..
20, 40, 70 u 100 MmuH

10, 30, 60 1 90 Mmuna

5, 15,25 u 50 mun

1,3,5u9 Mun

PexwuM paboTHI 37I€KTPOABUTATEIS, TIPH KOTOPOM IIEPHOIBI HEU3MEHHOH HOMUHAJIBHON Harpy3KkH (pabodne MeproIbl) 4epeayroTes C
HepUOAaMH OTKIIOUCHHUS MAIIUHGI (TIay3aMH), IpUdeM Kak pabodne MepHoabl, TaK U MHay3bl HE HACTONBKO IIHTENbHBI, YTOOBI
NIPEBBILIEHUE TEMIIEPATyPhl MOIJIO JOCTUTHYTh YCTAHOBUBILMXCS 3HAUEHUH KaK IIPU HarpeBe, Tak U IpHU OXJIaKICHUN

Ha3bIBACTCH. ..

MPOJOJIKUTEbHBIN

KpaTKOBPEMEHHBIN

MIOBTOPHO-KPATKOBPEMEHHBIN

MIOBTOPHO-KPATKOBPEMEHHBIH C ITyCKaMu

I'OCTomM ycTaHOBIIEHO, YTO sl IOBTOPHO-KPATKOBPEMEHHOTO PEKUMa PaOOTHI 3JIEKTPOBUTATEIS MPOIOJDKUTEIHBHOCTD IIMKIIA HE
MPEBBIIIAET. ..

5 MuH

15 mun

20 MuH

10 Mun

J11s1 TOBTOPHO-KPATKOBPEMEHHOTO pexKKMa paboThl AEKTPOJBUIATENsl OTHOCUTEIbHAS IPOAOKUTEIBHOCTD BKIoueHus 11B
COCTAaBJISET. ..

15, 25, 40 u 60%

10, 20, 50 u 90%

1,2,5u9%

25,50, 75 n 100%

Ecnu npu paboTe aBuraTenss MOMEHT U MOILIHOCTb pabodell MallluHbI HE U3MEHSIOTCS, TO IBUraTeNlb BHIOUPAIOT C HOMUHATIBHON
MOIIIHOCTHIO, PAaBHOW MOIITHOCTH Harpy3kd pabodel MaInHbI, AeJIEHHOH Ha. ..

KIT[ snexrpoaBurarens

KII/I nepenaun

KII[I ncrounuka 31eKTpUIeCKO SHEPITUU

K03 PHUIIMEHT aKTUBHOH MOIITHOCTH

MoIIHOCTB ANEKTPOABUraTENS BRIOMPAEMOTO IS AIEKTPOIIPUBOIA HACOCA HE 3aBHUCHT OT...
MIPOU3BOJUTEIILHOCTH HACcOCa

Haropa Hacoca

KII/[ anexrponsurarens

IJIOTHOCTHU NIEPEKAYMBAEMOM KUJAKOCTH

IIpu nepeMeHHOI MPOIOIKUTENBHON HArpy3Ke Harpy3ka Ha Baly dJIEKTPOIBUTATENsI MOKET IEPUOIUUECKUA MEHSTHCS, IPH 3TOM
MEPUOTUIECKU MEHSIOTCSL. . .

qacTOTa TOKA ITUTAIOIIEH CeTH

aMIUTUTYAa HAMPSDKEHUS IUTAIOIIEH ceTh

K03 PULHEHT aKTUBHON MOIIHOCTH DJIEKTPOIBUTATEIS




MOTEpH MOMIHOCTHU B DJICKTPOABUTATETIC

}1]’[5{ MIPOBCPKHU BBI6paHHOl"O QJICKTPOABUTATEIIS 110 HAIrpCBY Ha IMPAKTHUKE UCIIOJIB3YIOT METOAbl SKBUBAJICHTHBIX BEJINYUH, B KOTOPBIC
HC BXOIOHUT...

METO/J 3KBUBAJICHTHOT'O HAIIPS?KEHUSA

MCTO/J] SKBUBAJICHTHOI'O TOKa

MCTO/J] OKBUBAJICHTHOTO MOMCHTA

MCTOJ SKBHUBAJICHTHOMN MOIIHOCTH

ITpu mpoBepke 3TEKTPOABUTATEIIS IO HATPEBY € IIOMOIIHI0 METO1a SKBUBAJICHTHOTO TOKa HEOOXOMMO 4TO OBl HOMHHAIIBHEIH TOK
HpeABAPUTEIIFHO BEIOPAHHOTO 10 KAaTaJIOTy 3IEKTPOABUTATENs OBUI II0 OTHOIICHUIO K 9KBHBAJICHTHOMY TOKY ...

Oosblile He MeHee UYeM B 2 paza

GotblIIe MM PaBEH

MEHBIIIE WX PaBeH

MECHBIIIE

OT 4ero 3aBUCHT PEXUM PaOOTH MOCTOBOTO KpaHa?
OT IPy30HO0ABEMHOCTH KpaHa

OT Ha3HAYCHHUS

OT YKCJIa BKIIIOYEHHS B 4ac

OT KOHCTPYKITHN

OT MeCTa yCTaHOBKHU

K xaxo#i rpynne MaliuH 1o Ha3HaYE€HUIO OTHOCSATCSI MOCTOBBIE KPaHBI:
HNOJbEMHO-TPAHCIIOPTHBIE MAIIMHBI

3eMJIEpOIHbIE MAIIUHBI

MaIHHBI A7 TPAaHCIOPTUPOBKHU JKUJIKUX CPEN M Ta30B

MaIlUHBI JJIs1 CXKATUS ra30B

MalllUHBl HENPEPBIBHOIO TPAaHCIIOPTa

C Kakoil LieJIblo UCHIOJb3YIOT CUIIOBOM CIIyCK B KPAHOBBIX MEXaHU3Max?
HE HMCIIONB3YIOT BOOOIIE

JUIS CITyCKA JIETKUX IPY30B

JUTSL CITyCKa TSDKEJTBIX TPY30B

C KaKoif IeIbI0 UCHOIb3YI0T TOPMO3HON CITyCK B KPAHOBBIX MEXaHU3MAaX?
HE UCIIONB3YIOT BOOOIIE

JUIS CITyCKa TSIKEINBIX IPYy30B

JUIS CIIyCKa JIETKUX IPy30B

VYKa)kKUTe THIT IBUTATEIIS HAanOOJIee YacTo, UCIONb3YETCs B Ka4eCTBE MPUBOIHOTO B MOCTOBBIX KpaHax?
CHHXPOHHBIN IBUraTEIb

IIarOBBIN JIBUTATENb

JIBUTAaTEJIb MOCTOSHHOI'O TOKA

ACHHXPOHHBIN JIBUTaTEIb

BEHTUJIBHBIN JIBUTATEIb

Kakas u3 cucteM aBTOMaTU3UPOBAHHOTO JIEKTPOIPUBO/IA HE MPUMEHSETCSI B KPAHOBBIX MeXaHU3Max?
cuctema [TH-AJ{

cXeMa C UMITYJIbCHBIM BBEJEHHEM COIIPOTUBIICHMS B LIETIb POTOpa

cuctema TII-/1

cucrema [TY-CJ]

BCE MEPEYHCIICHHbIE CUCTEMbI HCIIONIB3YIOTCS B KpaHax

I1pu ¥cnoNIB30BaHUM IBYXKOHIIEBBIX IIOEMHBIX J1€0€JOK BMECTO OTHOKOHIIEBBIX POU3BOANTEIBHOCTE YCTAHOBKH:
HE U3MEHSeTCS

YMEHBIIAETCS BABOE

YBEITMUUBAETCS BABOE

yBenu4yMBaeTcs B 4 pasza

yMeHblnaeres B 1,5 paza

Cpennuii pesxiM paboThl 000pYA0BaHUS KPAHOBBIX MEXaHU3MOB XapaKTEePU3yeTCsi HOMHHAIBHOH MPOIOJDKUTEILHOCTBIO
BKJIFOYEHHUS] PAaBHOM:

15+25%

60 %

40 %

100 %

10+25%




Tsoxenblii peskuM paboThl 000PY0BaHUS KPAHOBBIX MEXaHU3MOB XapaKTePU3yeTCsl HOMHHAIBHOH NPOAOIDKUTEIILHOCTHIO
BKJIIOYEHHUS PAaBHOM:

40 %

60 %

100 %

25+40 %

10+25%

JIJ1 Oy YeHus )KECTKOW XapaKTePUCTHKH TIPU MaJIOH CKOPOCTH BPAIICHHS B CHCTEME aCHHXPOHHOTO JIEKTPOIIPHBO/Ia KPAHOBBIX
MEXaHU3MOB MTPUMEHSETCS TIMTAHNE ABUTATENS OT UCTOUHHUKA!

MOBBIIIEHHOW YacTOThI (Oosee 50 I'1x)

npoMbIiieHHOH 9acToThl (50 I'1x)

MOHIDKEHHON JacToTsI (6-10 I'm)

MOHMKEHHOM 4acTOThI (25-40 I'm)

gacroroii 6omnee 100 ['a

Ha xaknx MexaHm3Max KpaHOB yCTaHABJIMBAKOTCA OTPAHUYUTEIIN X044, BOSI[GfICTByIOIHHC Ha DJICKTPUICCKYIO LICTIb YIIPABJICHUA:
Ha MCXaHHU3MaXx IoAbECMa

Ha BCCX MCXaHU3Max

Ha MC€XaHU3MaXx MECPCABMIKCHUA

Ha MeXaHH3Max 0c000 KPYIHBIX MOCTOBBIX KPAaHOB

Ha MeXaHH3Max 0c000 KPYIIHBIX IOPTAJIBHBIX KPAHOB

Kakue xaTeropuu KpaHOB CYIIECTBYET B 3aBHCUMOCTH OT PEKUMOB Pa0OTHl MEXaHHUECKOTO U AIEKTPUIECKOTO 000y I0BaHUS:
JIETKUH, TSIKEBIN, BEChbMa TSHKEIBINH U 0C000 TSHKEIBII

JIETKUH, CPETHUH, TSHKEIIBIA U 0000 TSKEIbIN

JIETKUH, CPeTHUM, TSDKEIBIN, BEChbMa TSIKEIBIA M 0CO00 TSKEITbIH

JIETKUH, CpeIHUM, TSHKEIIbIM, BecbMa TSAKeJbIi

JIETKAM, TSKEIbI, BECbMa TSXKEIIBIN U CBEPX TSHKEJIBIN

Kak MeHsieTcs TeMmeparypa NpHBOAHOTO JBUTATEIIs KPAHOB MU paboTe ero ¢ HOMHHAIBHOM Harpy3KOi:
HE JI0CTUTaeT HOMMHAJIBHOIO 3HAUYEHUS U3-3a [1aY3

IIPEBBIIIAET HOMUHAIBHOE 3HAYEHHE, IIOCTOSHHO YBEIMYUBAsACh

BCET/Ia MIOCTOSHHA

KOJIeOIeTCsl OKOJIO JOIMYCTUMOTO 3HAUCHHUS, CHIDKASCh BO BpeMs pabOTHI U yBEIHYHBASCH BO BPEMS May3bl
KOJIEOJIETCS] OKOJIO JIOMYCTHMOTO 3HAYEHHS, yBEIMUNBAsICh BO BPEMS PabOThI M CHIKAsICh BO BPEMsI I1ay3bl

B cucreme anexrponpusona «I'enepaTop—/IBUraTeinsy peryJaIupoBaHue CKOPOCTH BPAICHHUS MEXaHU3Ma OCYIIECTBICTCS 3a CHET
TUIABHOTO M3MEHEHHS CIIeyIoNel BeJINUNHBI:

TOKa Harpy3KH

HAIPSDKCHNS IKOPHOH 0OMOTKHI

CTaTOPHOTO COIIPOTUBIICHHUSA

COIIPOTHBIICHHUS B LIENIH POTOpPA

BCE MTEPEUYHCIICHHBIC BETHINHBI

Crnoco6aMu MOBBIIIEHUS] TOYHOCTH OCTAHOBA IAXTHBIX MOJbEMHBIX MAIINH U JTU(TOB ABIAIOTCA:
YMEHbIICHHEM BPEMEHH cpabaThIBaHUsI alllapaTypbl OTKIIOYECHUS

YMEHBIICHIEM HaualbHOU CKOPOCTH

HNEPEKIIOYEHUEM Ha MaIyl0 CKOPOCTb IIPU IOABE31E K ATAXKY

UCTIONBb30BaHKUEM Oosiee COBEPIIEHHOI KOHCTPYKIUH TOPMO3HBIX YCTPOHCTB

BCE OTBETHI IIPaBUJIbHBIE

DNeKTpOonpHUBO TUPTOB UMEET CIEAYIONINEe 0COOEHHOCTH:

HEpPaBHOMEPHOCTb HATrPy3KU B TEUCHUE BPEMEHH PabOThI

CKOPOCTB M YCKOPEHHE OTPaHIUYCHBI (PH3NOIOTHIECKAMH OCOOCHHOCTSIMI YeJIOBEKa
CKOPOCTb M YCKOPEHHE OIPaHHUYCHBI MEXaHUIECKOH IPOYHOCTHIO KOHCTPYKIIUH
HPH OCTaHOBE HEOOXOMMa BBICOKAs! TOYHOCTh OCTAHOBA KAOWHBI

BCE OTBETHI IPABUIIEHBIC

ITo xakoit cxeme coeAMHEHUs] 0OMOTOK CTaTOpa COETUHSIIOTCS OOMOTKH JIBUTATelsl HA HOMUHanbHOoe Hanpsbkenue 220/380 B, ecnu
OHM BKJIFOUAIOTCA B CETh C JIMHEHHBIM HanpspkeHuem 220 B?

3B€37a

TPEYTOJbHHUK

3Ur3ar

Pa30MKHYTHI TPEYTOJbHUK

JIBOMHAs 3BE31a




[Ipu xaKoM pacHoNOKEHUHU MEKTPONPHUBOa TH(Ta JOCTUTAECTCS O0Iee BBICOKUIT K.II. 1.
HPH HIKHEM

IIPU BEpXHEM

HpHU CpeTHEM

K.ILJI. HE 3aBHCHUT OT PACIIOJIOKEHUS IIEKTPOIPUBOIA

[Ipn xaKOM pPacHoNOKEHHH NEKTPONPHUBOA TH(TA JOCTUTAETCS MEHBITHI H3HOC KaHATOB!
U3HOC KaHATOB HE 3aBUCUT OT PACIOJIOKEHHUS DIIEKTPOIPUBOIA

IIPY BEPXHEM

IIPU CpeJHEM

[IPU HUKHEM

YTo U3 MepeUYNCICHHOTO ABJISCTCS JOCTOMHCTBOM HIDKHETO PACIIONOMKESHHS DIICKTPOIPUBO/IA TUPTOBBIX YCTAHOBOK:
BO3MOXXHOCTb JIyUIIETO BBITOJHEHUS U30JISIIIUA

MEHBIINH U3HOC KaHATOB

yHpoIIeHHe 00CTy)KUBAaHHE U PEMOHTA 000PYIOBaAHHUS

Ha xakux maccaxupckux JuTax MpuMeHseTcs: 0e3peyKTOPHBIN AIEKTPOIIPUBOI:
OBICTPOXOIHBIX

CKOPOCTHBIX

THUXOXOIHBIX

BBICOKOCKOPOCTHBIX

UYeM BBIIIE )KECTKOCTh MEXaHIMYECKOHM XapaKTePUCTUKH JBUTATEIIS IPUBOJIA TH(TOBOH YCTAaHOBKH IEpe]] OCTAHOBKOIL:
TEM TOYHOCTh OCTAaHOBKH HIDKE

TeM Oosiee cTabMIIbHA HavyajbHas OCTAHOBOYHAS CKOPOCTh MPUBOAA

TEM TOYHOCTb OCTaHOBKH BBIIIIE

Kakum nmaccaxxupckum mudraM COOTBETCTBYET CKOPOCTb ABMXKEHHs KabuHb! 10 0,5 m/c:
OBICTPOXOJHBIC

CKOPOCTHBIE

THUXOXO/HBIE

BBICOKOCKOPOCTHBIE

TUQPTOB C TAKOH CKOPOCTBIO HE CYIIECTBYET

Kakxum nmaccaxxupckuM IudraM COOTBETCTBYET CKOPOCTh ABMKEHUS KaOUHBI OT 2 10 4 M/C:
THXOXO/IHBIE

OBICTPOXOHEIC

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

JTUQPTOB C TAKOH CKOPOCTBIO HE CYIIECTBYET

BepxHuii 10MyCTHMBII MPE/Iesl CKOPOCTH JABHKECHHUS KaOWH MACCaXUPCKUX JINPTOB OTCUSCTBCHHOTO [TPOM3BOICTBA COCTABIISCT:
10 m/c

8 m/c

2,5 M/c

5 m/c

BEPXHETO Ipejieiia CKOPOCTH JTUPTOB HE CYHICCTBYET

Kaxkas 13 nepedncieHHbIX CUCTEM AISKTPOIIPUBO/IA HE TPUMEHSETCS ISl TU(TOBBIX MEXaHU3MOB C MOBBIIIEHHBIMU TPEOOBAHUAMU
B OTHOIICHHUH PETYJIMPOBAHUS CKOPOCTH H KECTKUMHU TPEOOBAHHUSIMH B OTHOIICHUH IMOCTOSIHCTBA YCKOPEHUS:

cucrema ['-]1.

cuctema TII-[.

cuctema ITY-AJ]

BCE BapUAHTHI CUCTEM IIPUMEHSIOTCS

CyIecTBeHHBIM HEJJOCTaTKOM CHUCTEM 3JIEKTPONPHUBOIA TU(DTOB C PeIeHHO-KOHTAKTOPHONH aBTOMaTUKON SBISETCS:
3HAYUTEJIbHBIN IIYM B 31aHUH

OTHOCHTENBEHO MaJoe OBICTPOICHCTBHE aBTOMATHKH

CHIDKEHHE TOYHOCTH OTPAOOTKH CHTHAJIOB B IIPOIIECCE IKCILTYaTAINH

BCE IIEPEYHCICHHBIE HEJOCTATKH

Kakne JABUTATEIN IPUMCHAIOTCA IJIA IIPUBOJIa TUXOXOAHBIX I'PY30BbIX JII/I(I)TOB, OTJIMYAIOIHNXCA 0OJIBLION TPY30IIOABEMHOCTBIO:
ACUHXPOHHBIC ABUTATEJIN C q)a3HLIM poTopoM

ACUHXPOHHBIC ABUTAaTCJIU C KOPOTKO3aMKHYTBIM POTOPOM

JABHUTIaTCIIM IIOCTOAHHOT'O TOKA

CUHXPOHHBIC IBUTATECIN

BCC IMCPCUYUCIICHHBIC ABUTAaTECIN




Kakue ABUTATCJIM IPUMCHAIOT JJI IPUBOJa TUXOXOAHBIX J'II/I(I)TOB ¢ OOJIBIIIOH YaCTOTOM BKIIOUCHMS B Yac:
ACUHXPOHHBIC ABHUIAaTCIIN C (1)a3HI>IM pPOTOPpOM

ACUHXPOHHBIC ABUTATCIN C KOPOTKO3aMKHYTBIM POTOPOM

JBUTATCJIN IIOCTOAHHOT'O TOKA

CHUHXPOHHBIC

BCC IMCPCUYNCIICHHBIC

Kakue Tunbl 37€KTponpuBoa MPUMEHSIOTCS VIS IIAXTHBIX OIBEMHBIX MAIllUH B TOPHOPYAHOM MPOMBIIIJIEHHOCTH:
aCI/IHXpOHHHﬁ JABHUTaTCJIb C (baSHI)IM pPOTOPOM

cuctema ['-J]

BCC MCPCUYUCIICHHBIC IPUMEHAIOTCS

Kakoii BeInunHOM OrpaHMYMBAETCS MOITHOCTD OJITHOJIBUTaTEIIbHOTO aCHHXPOHHOTO 3JIEKTPOIIPUBO/IA MAXTHBIX MOABEMHBIX MAIIUH:
HECKOJIBKO ThICSIY KBT

1200 kBt

1-2 kBt

100 xBTt

MOIITHOCTb HE OTPAaHUYHBAETCS

Kaxkas u3 cuctem mpUMeHsETCs TTIaBHBIM 00pa30M Ha MIAXTHBIX MOIBEMHBIX YCTAHOBKAX, MOIIHOCTD KOTOPBIX COCTABIISIET
HECKOJIBKO ThICAY KBT:

cuctema I'-/]

cuctema TTI-[]

cUCTeMa Ha OECKOHTAKTHBIX JIOTHYECKUX AJIEMEHTAX

ACHMHXPOHHBIN ABUTraTENb ¢ (Ga3sHBIM POTOPOM

KonTtponb 3a TeMnepaTypoi 351eKTpOABUraTeNsl OCYIIECTBIISCTCA:
anmnapaTraMyd MaKCUMaJIbHON TOKOBOM 3allluThl

MarHUTHBIMH ITyCKaTEJISIMU

TEIJIOBBIMU pelie

TEePKOHOBBIM 3JIEKTPOMArHUTHBIM pelie

Kakum maccaxupckuM JudTaM COOTBETCTBYET CKOPOCTH IBIKeHHs KaOuHbI 10 0,71 m/c:
THXOXOJIHBIC

OBICTPOXOHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIC

JTUQTOB C TAKOW CKOPOCTHIO HE CYIIECTBYET

Kakum maccaxupckuMm JudTaM COOTBETCTBYET CKOPOCTH IBIDKCHHS KaOMHEI 10 0,5 M/c:
THXOXOJIHBIC

OBICTPOXOHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIC

JTUQTOB C TAKOW CKOPOCTHIO HE CYIIECTBYET

CyH_IeCTBeHHLIM HEAOCTATKOM CHUCTEM DJICKTPOIPpHUBOAA J'II/I(I)TOB C peﬂeﬁHO-KOHTaKTOpHOﬁ aBTOMATHKOM SIBJISICTCS:
3HAYNTEIBHBIN IIyM B 3IaHUHN

OTHOCHUTCJIbHO MaJIOC 6BICTpOHeﬁCTBHe AaBTOMATHUKH

CHMXXCHHUEC TOYHOCTH OTpa6OTKI/I CHUTHAJIOB B IIPOLECCE dKCILTyaTallun

BCC NCPCUNCIICHHBIC ITYHKTBI

Kakue nBurateny npuMeHsIOT Uil IPUBOJA TUXOXOTHBIX JU(PTOB ¢ OOJIBIIOI YaCTOTOH BKIIOYEHHUS B Yac:
ACHMHXPOHHBIC IBUraTeH ¢ (ha3HbIM POTOPOM

ACHHXPOHHBIE JIBUTATENIN C KOPOTKO3aMKHYTHIM POTOPOM

IIOCTOSIHHOTO TOKa

CUHXPOHHBIE

BCE MEePEYHCIICHHBIC

Kakwue u3 nepeuyrcieHHbIX ABUTaTe el PHUBOIA CKOPOCTHBIX U BBICOKOCKOPOCTHBIX JIN(TOB MIPUMEHSIOTCS C AaBTOHOMHBIMHU
npeoOpaszosarensimMu (cucremsl -] u TTI-1):

ACHHXPOHHBIE ¢ (h)a3HBIM POTOPOM

ACHHXPOHHBIE ¢ KOPOTKO3aMKHYTBIM POTOPOM

JIBUTATEININ TOCTOSTHHOTO TOKa

BCE TICPEUYHCIICHHBIC OJIMHAKOBO TIPUMEHSIOTCS

Pabouee HanpspKkeHHE CETH, MUTAIOLIEH KpaHOBBIE MEXaHU3MBI:




He npesbimaet 440 B nmocTosiHHOTO TOKA

He npesbiaeT 500 B mocTosHHOTO U EPeMEHHOT0 TOKa
HE OTPaHHIUBACTCS

cocrasiisieT 220, 380 B nepeMeHHOro TOKa

He npeBbinaet 220 B HOCTOSHHOTO 1 IepeMEeHHOT0 TOKa

I[Hﬂ 3HeKTpOHpI/IBOIIa MOCTOBBIX KpaHOB I/ICHOJII:-SyIOTCSI CJIeI[yIOH_[I/Ie CepI/II/I MAaAIIWH ITIOCTOIHHOI'O TOKA:
4A, 5A

MTKF, MTKH

TIBCT, 4TI®

T

JUTD

HET NNPaBUJIBHOI'O OTBETA

JU1s1 31eKTponpHuBOIa MOCTOBBIX KPAaHOB HCIIONIB3YIOTCS CIEAYIOIINE CePUN ACHHXPOHHBIX JBUTraTeNel ¢ pa3HBIM POTOPOM:
4A, 5A

MTKF, MTKH

IIBCT, 4110

AlL

MTF, MTH

HET NPaBUIBLHOIO OTBETA

J111s1 3MeKTpONpHBOIa MOCTOBBIX KPaHOB HCIIONIB3YFOTCS CIEAYIOIIUE CEPUU ACHHXPOHHBIX IBUTATEINICH ¢ KOPOTKO3aMKHYTHIM
poTopoM:

4A, SA

MTKF, MTKH

IIBCT, 4I1d

11

MTF, MTH

HET NPaBHJIBHOTO OTBETA

CraTuueckue Harpy3KH YCTaHOBOK MEXaHM3MOB IIEPEIBIDKEHUS U IOBOPOTA KPAHOB, pPaOOTAIOIINX HA OTKPHITOM BO3/IyXe
CYLIECTBEHHO U3MEHSIOTCSL:

MpY HaJIMYMHU YKIIOHA

TP BO3JIEUCTBUU JTOXKIA

BCET/Ia OCTAIOTCS ITOCTOSTHHBIMH

MIPH BO3JICHCTBUU BETPA

Ha xakux MexaHH3MaX KpaHOB YCTaHABJIMBAIOTCS KOHEYHbIE BBIKIIOYATEIH, OTPAaHUYMBAIOLIME X0 3aXBATHIBAIOIIETO YCTPOHCTBA
BBEPX:

Ha MEXaHU3Max 0c000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHU3Max IIepeIBIDKCHHS

Ha MEeXaHM3Max MoAbeMa

Ha BCEX MEXaHM3Max

Ha MEXaHU3MaX 0C000 KPYITHBIX MMOPTATBHBIX KPAaHOB

Kaxue u3 nepeurcieHHbIX ABUTATEIeH MPHBOAA CKOPOCTHBIX U BHICOKOCKOPOCTHBIX TU(TOB UMEIOT HAMITYUIIIHEe BO3MOXKHOCTH B
OTHOIIEHHH TOYHOCTH OCTAaHOBKHU U YCKOPEHUIH NMPH MEPEXOAHBIX IpoLECcCax:

ACHHXPOHHBIE C (Pa3HBIM POTOPOM

ACHHXPOHHBIE ¢ KOPOTKO3aMKHYTBIM POTOPOM

JIBUTaTEJIU IIOCTOSIHHOIO TOKa

BCE IEPEUYHCIEHHbIE OAUHAKOBO IPUMEHSIOTCS

JlMHaMudeckue Harpy3KH EKTPONPUBOJIOB JIeOe 0K BO3HUKAIOT MPH:
TOPMOKEHHHU

mycKe

YCTaHOBHBIIEMCS PeKIMe pPabOTEI

peBepcCUpPOBaHUU

Paccunrars HEOOXOANMYIO HOMHHAIBHYIO MOITHOCTG JUIS ABUTATENS pexXUMa paboTsl S3, €CIi SKBUBAJIEHTHAS MOITHOCTH Pa=10
kBT, a neiicTBuTeNnbHAS NPOJOKUTENbHOCTE BitoueHus [1Ba=17,5 %:

I[1B=25 %, P=12 kBt

I1B=25 %, P=8,36 kBt

1B=10 %, P=13,22 kBt

I[1B=15 %, P=10,8 kBt

Bosmoxken mu IIYCK CUHXPOHHOTO ABUTATECIIA HETOCPECACTBEHHBIM BKIIIOUCHUEM €TI0 B ceTn?
BO3MOJXKECH, €CJIU TTapaMETPblL HPITaIOLL[eﬁ CCTHU ABJIAKOTCA HOMHWHAJIbHBIMHA




BO3MOJKEH, €CIIH MHUTAIONIast CeTh TpexdasHas
HEBO3MOXEH
BO3MOJXKEH, €CIIN COOJIOJICHBI Bce TPeOyeMble YCIOBHS MOAKIIOUCHUS ABUTATEIS

Kakue cuibl BO3HUKAIOT Ha NPSAMOJIUMHEHHBIX TOPU30HTAIbHBIX U HAKJIOHHBIX y4aCTKaX KOHBEMEPA U paclpeieICHbl 110 Y4acTKy
PaBHOMEPHO:

CHUJIbI COTIPOTHUBIIEHUS IBU)KECHUIO, 3aBUCALINE OT HATSXKEHUS TATOBOIO JIEMEHTa

CHUJIbI COIIPOTHUBIICHUS JBUKEHUIO, HE 3aBUCSILUE OT HATSDKEHUS TATOBOIO 3JIEMEHTA

CHJIBI TPEHUS

JMHAMUYECKHE Harpy3Ku

CHUJIbl HATSKEHUS TATOBOIO 2JIEMEHTa

Kakue Bumb My(bT MPUMCEHSAIOT B 3JICKTPOIIPUBO/IC KOHBCerpHLIX YCTAHOBOK, NPEABABIIAIOIINX IMOBBIILICHHBIC Tp€6OBaHPI$[ K
TUTABHOCTH ITyCKa:

TUapaBIINYECKasd

OJICKTPOMAarHuTHas

MOpPOIIKOBast

BCC IMCPCUYNUCIICHHBIC

Kakue cuibl BOSHHKAIOT Ha ydacTKax U3ruda TAroBOro AJIeMEHTa KOHBGﬁepa M COCPEAOTOUYCHBI B paMKax AYTI'UM 3TOro ydacTKa:
CHJIBI COITPOTUBJICHUA NBMKCHHUIO, 3ABUCAIINEC OT HATSHKCHUSA TATOBOTO DJICMCHTA

CWJIBI COTIPOTUBJICHUSA ABUKCHHNIO, HE 3aBUCAIINEC OT HATSHXKECHUS TATOBOTO 3JIEMEHTA

CHUJIbI TPCHU

JAVMHAMHUYCCKHUEC HAIrPYy3KHU

CHJIbI HATSIKCHUS TATOBOI'O DJICMCHTA

ITpuBoaHOM 1BUraTENb LEMHBIX KOHBEHEPOB TOKEH PacHoNnaraThes:
TIOCJIe Y9acTKa C HanOOJIbIIeH Harpy3Kon

[I0CJIE Y4acTKa ¢ HAUMEHBIIEH Harpy3KOu

JI0 y4acTKa ¢ HauOoJbIlIel Harpy3Kou

JI0 y4acTKa ¢ HAaMMEHbILEH Harpy3Kon

B KOHILIE BCEX yYaCTKOB KOHBelepa HE3aBUCUMO OT HaIrpy3KH

KonBelieps! cTporo TpaHCIOPTHOTO Ha3HAYEHUS:
HUMEIOT OHY HEM3MEHHYIO CKOPOCTD JABIDKEHHS
UMEIOT OIHY PEryJIUpPyeMyI0 CKOPOCTh IBIDKCHHUS
UMEIOT JIBE€ CKOPOCTH JBMKEHUS

MOTYT MIMETh HECKOJIBKO CKOPOCTEH

TPeOYIOT PEeryIUpyeMBbIil IEKTPOIPUBOL

KakuMm H3 mepednciieHHbIX CIOCO00B MOYKHO JOOUTHCS TIOJTHOTO COBIACHHUS XapaKTEPHCTHK MPHU BEIOOPE MPUBOAHBIX ABHTATEICH
KOHBEWEpOB:

BBCACHUCM OOIIOJHUTCIIBHBIX COHpOTI/IBJ'IeHI/Iﬁ B POTOPHYIO IEITb ACUHXPOHHOI'O ABUTATEJIA C (I)a3HI>IM poTOopOM

BBEJICHUCM JOIMOJHUTENBHBIX COIPOTHBIICHUIT B CTATOPHYIO LIEITh ACHHXPOHHOTO IBUTaTeIs ¢ (ha3HBIM POTOPOM

BBCACHHUEM JJOITOJTHUTCIBHBIX COHpOTI/IBHGHI/Iﬁ B POTOPHYIO II€NIb ABUTATECIIA IIOCTOAHHOI'O TOKA

BBCACHUCM INOIIOJHUTCIIBHBIX COHpOTI/IBHGHI/Iﬁ B CTaTOPHYIO HEIIb ABUTATEIIA IIOCTOTHHOTO TOKa

HHU OJHUM U3 3THUX Croco0O0B HEIB3S

Kaxwe u3 mepedncieHHbIX TpeOOBaHIH OTHOCATCS K 3JICKTPOIPHBOIAM MEXaHH3MOB HETIPEPHIBHOTO TPAHCIIOPTA:
BBICOKOE OBICTPO/IEHCTBHE CUCTEMBI YIPABICHHUS IPUBOIOM

BO3MOKHOCTb PEBEPCHPOBAHUS

obecriedeHne IIaBHOCTH ITyCKa M TOPMOXKCHHUS C HaJIS)KHBIM OTPaHHYEHHEM YCKOPESHHUS U PhIBKa

obecriegeHne He0OXOIMMOTO0 IIpH paboTe AUara3oHa PeTyIHPOBAHUSI CKOPOCTH

Kakue u3 NEPCUYUCICHHBIX JIBUTaTeJIel HE MNPUMCHSAIOTCA B JICKTPOIIPUBOAC KOHBeﬁepOB B Ka4C€CTBC NPUBOJHBIX!
ACUMHXPOHHBIC IBUTATEIIN C (I)aBHI)IM poTropoM

ACUMHXPOHHBIC ABUTATEIN C KOPOTKO3aMKHYTBIM POTOPOM

JBUTATCJIN ITIOCTOAHHOT'O TOKA

CHUHXPOHHBIC ABUTATCIIN

UeM onpenensieTcsi KOHCTPYKLUS KOHBEHEPOB Pa3IHMUHbIX THUIIOB:
XapaKTepoM NepeMeNaeMbIX IPy30B

BECOM

CKOPOCTBIO IBUKECHHUS IPY30B

BCE MEPEYHCIEHHOE

Kakue 13 nepedncineHHbIX HEJOCTATKOB XapaKTEPHBI ISl CHHXPOHHBIX JABUraTeNel IIPU MCIIOIb30BAHUU UX B IIPUBOJIE
KOHBEHWEPHBIX YCTaHOBOK:




HEIOITYCTUMOEC NPEBBIIIECHUE TEMIICPATYPBI ABUTATCIIA
HU3KHEC DHEPIETUICCKUE IMOKa3aTeIn

CI/IHXPOHHHﬁ ABUTATCIIb JOPOKE aCUHXPOHHOI'O

BCC IMCPCUYUCIICHHBIC

MOMEHT HHEPLUH TTOCTYIATEIbHO-IBIKYIIMXCS MACC KAHATHBIX M JICHTOYHBIX KOHBEHEPOB OOJBIION MPOTSHKEHHOCTH:
B 10+20 pa3 MeHblIIe MOMEHTa UHEPLIUU JBUTATENEH IPUBOJA

B 10+20 pa3 Gosblre MOMEHTa HHEPIIUHU JBHUTraTeNeil IpuBOa

B 2+3 paza OoJibllle MOMEHTA MHEPIIUH ABUTaTelIei IpuBoa

IPUMEPHO paBeH MOMEHTY MHEPIHH JBUTaTeN el IprBoIa

HpaBUJIBHBIN OTBET HE yKa3aH

MoIHOCTh NIPUBOHOTO ABUTATENS IEHTOYHOTO KOHBEHEPA 3aBUCHUT OT
JUIMHBI ¥ INMPUHBI KOHBEHEPa

MAacchl KOHBEHEPHOM JICHTBI

yIila HaKJIOHA KOHBeHepa

HE 3aBUCUT OT II€PEUUCIICHHBIX TaPaMETPOB

BCE IIEPEYHCICHHBIEC TapaMEeTPhl BIUSIOT HA 3HAYEHUE MOLIHOCTH ABUIATES

3aTsHKHOM MyCK KOHBEHEpOB OOJIBIION MPOTSHKEHHOCTH 00€CIIeUnBaCTCS
YBEJIMYEHHEM YUCIIA IIYCKOBBIX cTyneHei 1o 10...20

UCTIONIB30BAaHUEM MHOTOJIBHTATEIFHOTO AIIEKTPOIPUBOAA
UCIIOB30BaHUEM ITyCKOBBIX (CLEMHbIX) My (T

BCE OTBETHI IPABUIIEHBIE

CKOJIBKO TJIABHBIX IIPUBOJIOB HMEET OJJHOKOBIIOBBIN 9KCKaBaTop?
OJIMH

IBa

4eThIpe

HIECTH

oomsmre 10

Kaxoit pesxum paboThl y 2IEKTPOIPUBOAOB MOJbeMa U HAIlOpa SKCKaBaTOPOB?
JUIUTEIbHBIN

KpaTKOBPEMEHHBIN

HOBTOPHO-KPATKOBPEMEHHBII

HepeMeKarOIUHCS PEKUM C YaCTBIMH pPeBEPCaMU

BCE BBIIECNEPEUHUCICHHBIE PEKUMBI BCTPEUAIOTCS

YeMy paBeH JHana3oH PEryJlUpOBaHHs CKOPOCTH JICKTPOIIPUBO/IA IOABEMA U HAIopa SKcKaBaTopa?
2:1

10:1

100:1

1000:1

MIPaBUJIBHBIA OTBET OTCYTCTBYET

Kectkre MexaHHYECKHE XapaKTePUCTHKHU TTIABHBIX IPHBOIOB SKCKaBaTOpa 0OCCIeUNBAIOT
XOPOLIYIO YCTOHYHBOCTD

BBICOKYIO [UIaBHOCTb PETYJIMPOBAHMS CKOPOCTH

BBICOKYIO IPOU3BOIUTEILHOCTD

XOpOLIHe THHAMUYECKIE TOKA3aTeIN

HE HY>XHBI BOOOIIIe

Honymecnme 1 MATKUE MEXAaHUYCCKUE XapaKTCPUCTUKHU TTIaBHBIX MPHUBOJOB 3KCKaBaTopa HCOGXOL{I/IM])I I
Ha6J'I}OZ[eHI/IH 3a YBCJIMYCHHUEM HArpys3Ku 1o NaaCcHu CKOPOCTHU

obIrerueHus TIPCOAOJICHNUA TUHAMWYCCKOTO MOMCHTA ABUTATEIISA

BCC OTBCTHI IPABUJIILHBIC

Y Kakoro ImpuBoJa HKCKaBaTOpa MEXaHNUECKast XapaKTePUCTHKA JHHAMIYECKOTO TOPMOKEHHS IMEET OOIBIIYIO KECTKOCTH?
IPUBOJ MOTBEMA

HOpPUBOJ MOBOPOTA

NPUBOJ HAarlopa

MPUBOJ X011

Y Kakoro npuBOJia 9KCKaBaTopa MeXaHU4YecKast XapaKTepPUCTHKA IMHAMHUYECKOTO TOPMOXKEHHSI UMEET HaUMEHBILYIO KECTKOCTh?
MPUBOJ MOTBEMA

HPUBOJ OBOPOTA

NPHUBOJ HAIoOpa




MIPUBOJ X0/1a

Ecnu koBII 5KCKaBaTOpa yASPKUBAECTCS B IOABELIIEHHOM COCTOSIHUH, TO 3JIEKTPOIIPUBOJ IOJbEMA
paboTaeT B pe’kiMe ANHAMHUYECKOTO TOPMOKECHHUS

paboTaeT B peskrMe KOPOTKOTO 3aMBIKaHUS

OTKJIIOYEH OT CETH

paboTaeT B peKHMe TIPOTHBOBKITIOUCHHS

IIPAaBUJIBHBIA OTBET OTCYTCTBYET

Kakwne u3 mepedncineHHbIX TpeOOBaHHH SBISIOTCS TPEOOBAHMSIMH K SJIEKTPOIIPHBO.LY OJHOKOBIIIOBEIX SKCKaBaTOPOB:
MIpPOCTOTA U HA/IEKHOCTh

BO3MOXXHOCTh PEBEPCHUPOBAHUS

BBICOKOE OBICTPOJICHCTBHE CHCTEMBI YIIPaBICHUS IPHBOJOM

BCE IIEPECUNCIICHHBIC

Kakue u3 nepedncieHHbIX BO30yUTENICi TeHEPATOPOB IEKTPOIPHBOJOB SKCKaBATOPOB SIBISIIOTCS MEHEE HAJIEKHBIMHU:
MarHUTHbIE YCUIUTEIH

TUPUCTOPHBIEC YCUIUTEIN

3JIEKTPOMAIIMHHbBIE YCUIIUTENIN

BCE IIEPEUHUCIICHHBIC BO30OYANTEIN OMHAKOBO HA/IC)KHBI

Kaxkue u3 nepeuncieHHbIX BO30OyAUTENEH TeHePaTOPOB AIEKTPOIPUBOIOB IPUMEHSIOTCS Ha MOIIHBIX IKCKaBaTOpax, rae Tpedyemas
HOMHHAJIbHAs MOIHOCTb YCHIUTeNA npesbimaeT 51110 kBT:

MarHUTHbIE YCUIUTEIH

TUPUCTOPHBIEC YCUIUTEIN

3NIeKTPOMAIIUHHBIE YCHIUTENN

BCE IIEPEUHUCIICHHBIC BO30YANTEN IPUMEHSIOTCS

B kaxoM pexnme paboTaeT OZHOKOBIIOBBII SKCKaBATOP:
JIETKUI

TSOKEJIBIN C TIOCTOSTHHOM Harpy3Kou

BECbMa TSDKEJIbIH C PE3KOIEPEMEHHON HArpy3Kou
CpeIHMii co ciabonepeMeHHON Harpy3Kon

0c000 TSDKEIBIH

Kaxkoif THII 5IeKTpONpHBO/Ia HAWITYUIIMM 00Pa3oM yAOBIETBOPSAET BCEM TPEOOBAHHSM, IPEABSABISIEMBIM K IPUBOIY SKCKaBaTOPOB
cpenHeit 1 OONBIIONH MOIIHOCTH:

MOCTOSIHHOTO TOKa

ACHHXPOHHBIN IIPUBOJ,

CHUHXPOHHBII NPUBOJL

cuctema I'-/]

cuctema TTI-[]

Kakoii Turt a5ekTponprBoia riaBHbIM 00pa30M MPUMEHSETCS Ha SKCKaBaTOpaxX Majoid MOUTHOCTH:
JIM3EIIbHBIA TPUBO/T

JNEKTPUUECKUI IPUBOJ,

cuctema I'-/]

cuctema TII-/]

Ha xaxom HampsKeHUHU OCYIIECTBISIETCS MUTaHUE MMPUBOAA IKCKABaTOpa OT paclpeAeTUTeI-HOTO MePeABMKHOTO yCTPOIicTBa!
10 wm 35 kB

220 mum 380 B

1 nmm 3 xB

6 unu 10 kB

380B

Ha ocHOBe kakoro u3 MepeuncICHHBIX ABUTAaTeIeH IPUBOANTCS BO BpallleHHUE IPeoOpa30BaTeIbHBIN arperaT HHANBH Y IbHBIX
TeHEpPaTOPOB MNIABHBIX IIPUBOJIOB OJHOKOBLIOBBIX 3KCKaBaTOPOB:

ACUHXPOHHBIN ABUIaTENb

JIBUTaTEJIb IIOCTOSTHHOTO TOKA

CUHXPOHHBI JBUraTeib

Ha xaxoM HamnpspkeHUH cTaTopa padoTaroT ABUTATENH, TIPUBOISINNE BO BpallleHHe peoOpa30BaTeNIbHBIN arperaT HHIMBHY aTbHBIX
TeHEePaTOPOB INIABHBIX MTPHUBOIOB OJHOKOBIIOBBIX 9KCKaBaTOPOB:

10 kB

220 mum 380 B

6 mm 10 xB

3 unu 6 kB




380B

UTo 13 MepeyncIeHHOTO MPUBOIUT BO BpaIIeHNE TEHEPATOPHI TIIABHBIX MPHBOIOB OJHOKOBIIOBBIX 9KCKaBaTOPOB:
ACHMHXPOHHBIH ABurateib (50 %)

JIBUTATEJb IOCTOSTHHOTO TOKA

CUHXPOHHBIN ABurarens (50 %)

Ha kakoe HampspKkeHHE yCTAHABIMBAIOTCS TPAHCHOPMATOPDI ISl IUTAHKS IBUTATENIEH HE OCHOBHBIX TIPUBOJIOB OJJHOKOBIIOBBIX
JKCKaBATOPOB:

10/6 kB

10/0,4 xB

6-10/0,4 kB

3-6/0,4 xB

380/24 B

Ha xakoe HalpspkeHHE yCTaHaBIMBAIOTCSA TPAHC(OPMATOPBI I OCBEIICHHS B OJJHOKOBIIOBBIX SKCKaBaTOpax:
400/40 B

10/0,22 xB

6/0,4 unu 10/0,4 xB

3-6/0,4 xB

380/127 mnn 380/220 B

OT 4ero 3aBUCHT MOLITHOCTH INIABHOTO NPUBOJHOTO JABUTAaTENs OJHOKOBIIOBOTO 3KCKaBaTOpa:
0T IapaMeTPOB YepIaeMOM MOPOIbI

0T TpeOOBaHMH K CKOPOCTH JABUTATEIIS

OT €EMKOCTH KOBIIA

OT BCETO IIEPEUUCIIEHHOIO

I[JI}I TJIAaBHBIX 3J'IeKTpOHpI/IBO,HOB OAHOKOBIIOBBIX BKCKaBaTOpOB I/ICHOHBSYIOTC}I cne[[yloume CepI/II/I MaIllruH ITIOCTOSIHHOI'O TOKA:
4A, 5A

MTKF, MTKH

TICT, 4110

T

pityie}

HECT MPAaBUJIBHOTO OTBETA

YTO M3 IEPEUNCICHHOTO SIBIETCS BXKHEHIIUM TpeOOBaHHEM, IIPEIBSBIICMBIM K 3JICKTPOIIPUBO/LY 3KCKaBaTOPOB:
yIepXKaHHUEe ITyCTOTO KOBIIA M IPY’KEHOTO KOBIIA 32 CYET SICKTPHICCKOTO TOPMOKESHHUS

obecriegeHne MaKCHMAIIBHOM MIPOU3BOIUTEIBHOCTH P MUHUMAJIBHBIX Harpy3Kax MEKTPUIECKOT0 U MEXaHHUECKOTO
00opyI0BaHUs

HPOCTOTA U HAaJICKHOCTD

BBICOKOE OBICTPO/ICHCTBHE CHCTEMBI YIIPABICHHNS IIPHBOJIOM

obecriedeHne HeOOXOIMMOTO0 IIpH paboTe Auana3oHa PeryIupOBAHUSI CKOPOCTU

BCE MEPEUHCICHHOE

DNEKTPONPHUBO POTOPHOTO KOJIeca IKCKaBaTOPOB MAJIOH MPOU3BOIUTEIHHOCTH (110 250 M3/4) ocymiecTBuseTcs:
ACUHXPOHHBIMU JIBUTATENISAMU

CUHXPOHHBIMU JABUTATEISIMU

MalIMHAMH [TOCTOSHHOTO TOKa

cuctemoit TIT-/I.

cucremoit I'-/1.

DNEeKTPONPHUBO POTOPHOTO KOJieca IKCKaBaTOPOB cpeaHei mpousBoautensHocTH (10 1000 M3/9) ocymecTBusieTcs:
cuctemoit TII-/],

TOJIbKO aCUHXPOHHBIMU JABUTATEISAMU

ACMHXPOHHBIMH JIBUTATEIISIMA WITH MalllTHHAMHE ITOCTOSTHHOTO TOKa, BKIIFOYSHHBIMH TT0 crcteMe -],

CUHXPOHHBIMH JBHUTATEISIMU

JIBUTATEJISIMU CIICIIUAIBHOTO MCIIOJHEHUS

DIeKTPONPHUBOJ POTOPHOTO KOJIeca IKCKaBaTOPOB OOJIBIION mpou3BoauTenbHOCTH (cBBIme 1500 M3/9) ocymmecTBiseTcs:
cuctemoit I'-/1, nHOTJa aCHHXPOHHBIMU JIBUTaTENIIMU

CHHXPOHHBIMU JIBUTATENSAMH, PEXKE ACHHXPOHHBIMH

cuctemoit TII-J]

JBHUTATEIISIMH CIIELIHATIBHOTO UCIIOIHEHHS

JBHUTaTENIIMU IIOCTOSIHHOTO TOKa

JnHaMu4ecKkne Harpy3Ky dJeKTPUIECKUX MPUBOJOB MEXAHI3MOB TIEpEIBIDKEHUS U TIOBOPOTA SKCKaBaTOPOB MY OOJIBIIOI YacToTe
BKJIFOUEHMI:




l'[pI/I6.]'II/I3I/ITeJ'II)HO PpaBHBI CTATUYCCKUM

MCHBIIC CTaTUYCCKUX HArpy30K

MPEBBIMIAIOT CTATUYCCKHUEC HATPY3KU

OnpeaACIAOT HeO6XOHI/IMyIO MOIIHOCTH OBUTIaTCIIA

YKaXute TUIl JBUTATEIIs HanbOoJee 49acCTo, UCITOJIB3YCTCA B Ka4€CTBC IIPUBOJHOTO B BKCKaBaToan?
CI/IHXpOHHHﬁ JBUTATCJIb

JABUTATCJIb IOCTOAHHOI'O TOKa HC3aBUCHUMOTI'O B036y)K,HeHI/IH

JABUTATCJIb IIOCTOAHHOI'O TOKA ITOCJICJ0BATEIBHOI'O BO36y)K,I[eHI/I$I

aCI/IHXpOHHHﬁ JABHUTIaTCIIb

BCHTHJIBHBIN JBUTATECITh

YT0 BCHoNB3yeTcs IS MOIePKaHUs TOCTOSHCTBA CTOIIOPHOTO MOMEHTA B OKCKaBaTOpax B pa3iIMYHbIC BpeMeHa rojga?
OTpHIIaTeNIbHAS 0OpaTHas CBSI3b 10 MOMEHTY

KOMIICHCAIHsI BO3MYIIAIONINX (PaKTOPOB

TeMIIepaTypHas cTabMIN3anus XapaKTePUCTHK

cTabWIn3aIys TEMIIEPaTypbl MAITHHHOTO TIOMEIICHUS

Hanuuue 3a30poB B KUHEMaTHUECKUX LEMsIX paboueil MaluHbl
Pa3sMBIKAIOT MEXaHHUUYECKYIO CUCTEMY

OTPHLIATENBHO CKa3bIBAIOTCS HA YCTOMUMBOCTH

OTPHLIATENBHO CKA3bIBAOTCS HA CTATUKE

OTPHULATENBHO CKa3bIBAIOTCS HAa AUHAMUKE

BCE OTBETHI IIPaBUJIbHBIE

K nrodram u ynpyrum JeopManusiM 3J1€MEHTOB, PACIIONOKEHHBIM MTOCIIEA0BATEIBHO B KHHEMATHIECKOM [IETH MEPEIaud OTHOCSAT
MO TH B MypTax

JTOQT MOANIHITHAKOB

ynpyrue aedopManni KOpIrycoB

ympyrue aedopMaiiuu B nepeaaue

[TmaBHOCTE BBIOOpA 3a30pa B MEXaHUUECKOH JacTH pabodeil MaIIuHbI 00ecTIeInBaeTCs
OrpaHMYEHHEM MOMEHTA M €ro IPOU3BOJHON

OrpaHUYEHHEM CKOPOCTH M YCKOPEHHS

OTpaHHYEHHEM TOKa

yBEIHUCHHE AIUTEIFHOCTH IEPEXOTHOTO Mpoecca

BCE OTBETHI IPABHUIILHbIC

Kaxk obecrneunBaeTcs orpaHHUCHUE YCKOPSHUE JIBUTATEINS Y HHEPIIMOHHBIX MEXaHI3MOB
BBEJICHMEM IIPEBAPUTEIILHON CTYIICHH PETYIMPOBaHUS MOMEHTA

3a1aTYMKOM MHTEHCUBHOCTH

BBEICHHEM TOIOKUTEIBHONH 00pPaTHOI CBA3M 10 BOMYIIICHUIO

YMEHBIICHNEM MOMEHTA CTOIIOPEHUS B MOMEHT I1yCKa

BCE OTBETHI IIPaBUJIbHBIE

Yro u3 TICPEIYUCIICHHOTO ABISACTCA JOCTOMHCTBOM CUHXPOHHOIO ABUTATEIA B KAYECTBE ITPUBOJIHOTO B DJICKTPOIIPUBOJIC MEXAHN3MOB
MOPIIHEBOTO ¥ LEHTPOOEHKHOTO THIIOB:

BO3MO)KHOCTb MOJTyYESHUsI ONTUMAIBLHOTO PEKUMA 10 PEAKTUBHOM HEPTHU

€ro CKOPOCTh OCTAETCsI HEU3MEHHOM MpH JIF000# Harpy3Ke Ha Bajy B Ipe/esiax ero neperpy30uHoii criocoOHOCTH

MCHEEC YyBCTBUTECJICH K KOHe6aHI/IﬂM HampsHKEeHUd CETH, YEM aCHHXpOHHBIﬁ JABUTraTCJIb

BCE MEePEeUYHCICHHOE




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepuu oneHuBaHUs OTBETA HA 3a4€TE C OLICHKON
O1eHKa «OTJIMYHOY» BBICTABIAETCS, KOrJa 00yJaroIuiics 1eMOHCTPUPYET CUCTEMHBIE TEOPETUIECKUE 3HAHUS, BIaJCET
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIC BEIBOJIBI M 000OIICHNS, TIPHBOIUT IPUMEPHI, TOKA3bIBACT CBOOOIHOE BIIa/ICHHE
MOHOJIOTHYECKOI PeUbi0 U CIIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIONINE BOIIPOCEHL.
O1eHKa «XOpOII0» BBICTaBISAETCS, KOTa 00yJaroUIuiicst IeMOHCTPHPYET IIPOYHbIE TEOPETUUECKUE 3HAHMUS, BIaJeeT
TE€PMHUHOJIOTUEH, AeTaeT apryMeHTUPOBAaHHBIE BBIBOJIbI X 00OOIIEHHS, TPUBOIUT IPUMEPHI, HO TIPH 3TOM JIE/Ia€T HECYILIECTBEHHbIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WITH ITPU HE3HAUNTEIIFHOW KOPPEKIHH TIPETIOIaBaTEeNIeM.

OreHKa «yJOBJIECTBOPUTEIHHO) BBICTABIISAETCS, KOT/Ia 00yJarONIHIACS HETITyOOKHEe TeOpeTHIECKHE 3HAHUS, TIPOSBIIET C1abo
copMHUPOBaHHBIE HABBIKN aHAJIN3a SBJICHUI U POLIECCOB, HEJOCTaTOYHOE YMEHHE AeIaTh apryMEHTUPOBaHHbBIEC BBIBOABI U
TPUBOANTH MIPUMEPHI, TOKA3bIBaeT HE IOCTATOYHO CBOOOIHOE BJIAICHHE TCPMHUHOIOTHEH, IOTHIHOCTHIO M ITOCIIEIOBATEIIEHOCTRIO

H3JI0KCHMU, 1CT1aCT OHII/I6KI/I, KOTOPBIE MOKET UCHIPABUTH TOJIBKO IIPU KOPPECKIIUU IPETIOAABATEIIEM.

O1eHKa «HEeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOTJa 00yJaromuiics 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKUX OCHOB IPEeAMETa,
HE YMEET JIeJ1aTh apI'yMEHTUPOBAHHBIC BBIBObI M IPUBOIUTE IIPUMEPBI, HE BIIAJCET TEPMUHOJIOTUEH, IIPOSABIIAECT OTCYTCTBHE
JIOTHYHOCTH ¥ TIOCJIETOBATEIEHOCTHIO M3JI0KEHNUS, AeJaeT OMNOKN, KOTOPBIE He MOXKET HCIPABHUTh JaXKe NPHU KOPPEKIUN

MpenoaaBaTCIEM.

Hpoxomﬂe}me KOHTPOJIBHOI'O MEPOIIPUATHS 110 CAa4Y€ 3a4€Ta C OLICHKOM CUMTACTCS BHIITOJTHEHHBIM YCIieuHo, €CJjIn Opu €ro
OILICHUBAHHWU ITOJTY4Y€HA OLICHKA HC HMKC «YAOBJICTBOPUTCIILHO».

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHE

6.1. Pexomenyemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

Bubanoreka

W3znmarenncTBO, TOT

JI1.1 | ®otues M.M.

DIEeKTpONpUBOJ U
3EeKTpooOOpyI0BaHUE
METaJUTypPIrHYeCKHX [IEXO0B:
yaebHOe Tiocobne

Mocksa: Metamryprus, 1990

JI1.2 | CumaxoBI'. M.

ABTOMaTU3UPOBAaHHBII
EKTPOIIPUBOA B
COBPEMECHHBIX TEXHOJOTHIX :
yaeOHoe Tocobue

HoBocubupck :
HoBocubupckuii
roCyIapCTBEHHBII
TEXHUYECKUH YHUBCPCUTCET,
2014 r.

JI1.3 | A. 1O. Yepnsbrues, 1O.
H. Jementnen, U. A.
YepHbliies

DNEeKTPONPHUBO IEPEMEHHOTO
TOKa : yueOHOe rmocooue

Tomck : M3naTenscTBO
ToMCKOro OITUTEXHUYECKOTO
yHHuBepcurera, 2015 1.

JI1.4 | K. H. Mapenuu, 1O. B.
Toscrtuk, B. B.
Typynanos u ap.

ABTOMaTU3UPOBAaHHBII
3NIEKTPONPUBO]] MAILIMH U
YCTaHOBOK IAXT U PYAHUKOB :
yaebHOe nocobne

Mocxksa ; Bonorna : Uupa-
Wmxenepus, 2021

J1.5 |Caduymmn P. H., B.
A. lllapsikos, B. B.
Pe3nnuenko

CucteMmsl TSArOBOrO
ANEKTPONPUBOIA
TPaHCIIOPTHBIX CPECTB:
y4eOHOe Tocobue

Mocksa; bepaun : Jlupext-
Menmna, 2020

6.1.2. Jlono/HUTE/ILHAS JINTEPATypPa

ABTODBI, COCTaBUTEIH

3arnasue

bubauoreka

WznarenscTBO, TOI

JI2.1 | CokosoB M.M.

ABTOMaTH3UPOBAHHBII
EKTPOIPHUBOL

00IIEeTTPOMBINIIIEHHBIX
MEXaHHU3MOB: y4eOHHIK

Mocksa: DHeprus, 1996

JI2.2 | Hukurenko I'.B.

ONeKTpOnpHuBOJ
MPOU3BOJICTBEHHBIX
MEXaHU3MOB : y4eOHOE
nocobue

CraBponosnb, 2012

JI2.3 |PexycI'T.

DneKTpoobopyAoBaHHE
npousBoacTB: CripaBouHOe
nocobue: yueOHoe mocodne

Mockga, 2014

J12.4 | Xommyxamenos .M.

Pacuet u BEIOOD
ANIEKTPUYECKHX JIBUraTeeH
METAJUIOPEIKYIINX CTAHKOB!
y4eOHOoe mocobue

Mocksa, 2009




ABTODBI, COCTAaBUTEIIH 3arnaBue Bubnnoreka W3nparenscTBO, TOI

JI2.5 [ITamkparos B.B., AnlanTUBHBIE AITOPUTMBI HoBocubupck, 2012
Kotun JI.A. 06e31aTYMKOBOTO BEKTOPHOTO
YIpaBJICHUS ACHHXPOHHBIMHU
AIEKTPOIIPUBOIAMH MOTBEMHO-
TPaHCIIOPTHBIX MEXAHH3MOB :
y4ebHOoe mocobue
JI12.6 | Coconkun B.JIL. CucTeMBI YUCIIOBOTO Mockaa, 2005
MPOrPaMMHOTO YIIPABICHHS :
yuebHOe nocobue
JI2.7 | Cumaxos I'M Hudpossle ycTpoiicTBa 1 Hosocubupck : HI'TY, 2013
MHKPOITPOIIECCOPHI B
ABTOMATH3HPOBAaHHOM
3NIEKTPONPUBOJIE : yueOHOe
nocobue
JI2.8 | Cumakos I'.M. Cucremsl pacyeTa HoBocubupck :
ABTOMATH3UPOBAaHHOTO HoBocubupckmii
ANEKTPOIPUBOAA: YIeOHOE rOCyIapCTBEHHBIN
nocooue TEXHUYCCKHI YHUBEPCUTET,
2019
6.1.3. MeTtoanyeckue pa3padoTku
ABTODBI, COCTaBUTEIN 3armaBue Bubnmnorexa W3narenscTBO, rox
JI3.1 |Maxupuna P. E. ITpoexTupoBanue Hosorpouuk: HO HUTY
JIEKTPOTEXHUYECKUX «MHUCHUC», 2025
YCTPOMCTB: METOANIECKHUE
yKa3aHUS 110 BEIIOTHEHHIO
KypCOBOI pabOTHI I
CTY/ICHTOB HAIIPABJIICHUS
noaroroBku 13.03.02
«OneKTPOIHEPreTHKa U
JNEKTPOTEXHUKA» BceX hopm
o0y4eHust
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHeT»
31 |LMS HO® HUTY "MUCUC" | https://lms.misis.ru/
6.3 IlepevyeHs NMPOrpaMMHOTro odecneYeHust
1.1 |MATLAB & Simulink
1.2 |Kowmmac 3D V24
1.3 Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
I1.5 |[SimInTech
6.4. Tlepeuyenb MHPOPMATUOHHBIX CIPABOYHBIX CHCTEM M MPOGeCCHOHATBHBIX a3 TaHHBIX
N.1 |http://window.edu.ru/window/catalog - eanHO€ OKHO AOCTyNa K 00pa30BaTeIbHBIM pECYpPCaM;
N.2 | http://matlab.exponenta.ru/ - mogpoOHbBIe aBTOPCKHE PYKOBOJCTBA 1O IpoaykTam MathWorks;
N.3 |http://electromeh.npi-tu.ru/ - HayYHO-TeXHUYESCKHI )KypHaN «3BeCTHs BBICIIMX yYCOHBIX 3aBEICHHUN. DICKTPOMEXaHUKAY,
W.4 |http:/sstuacu.esrae.ru/ - MEKTPOHHBII HAYYHBIH KypHAT « DIEKTPOTEXHUKA, YTICKTPOMEXaHUKA U IEKTPOTEXHOIOTHI;
TS https://readera.ru/elektro - HayuHO-TexHHYecKuit KypHaT «DJIEKTPO. DnekTpoTexHHKa, dIEKTPOIHEPTETHKA,
: ANIEKTPOTEXHUUECKASI IPOMBIIIJICHHOCTHY;
N.6 |http://electrical-engineering.ru/ -"DIEeKTPOTEXHUKA: CETEBO ANMEKTPOHHBIN HAYYHBIN KypHa'";
07 http://www.news.elteh.ru/ O6mepoccuiickuit xxypran «HoBocTr DNeKTPOTEXHUKI - OTpaciIeBoe HH(HOPMAIIMOHHO-

CIIpaBOYHOC U3JaHUE.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn. Haznauenue Bun OcHaieHue




139 VYuebnas mabopatopust (KOMIbIOTEpHSIH | JIab I mr. - Oxpan Lumien Eco Picture 200x200

KJIAcc) Kabunet KypCOBOTO u cM;
JATUTOMHOTO MPOEKTHPOBAHMUS, 1 . - Beb xamepa Logitech;
CaMOCTOSATEJIFHOHN paboTH! 00yJarommxcs 1 . - [Ipoexrop EPSON EB E-10;

1 . - Cucremusiii 6100k NORBELIS;
1 wrt. - Monutop LCD Acer;

12 . - Kommetotep B cOope;

1 . - Kommytarop D-Link 16mopr;
12 . - KomnbroTepHBIi CTOT;

7 wr. - Cton 1a00paTOpHBII;

12 . - Kpecno KoMIbIOTEPHOE;

12 wrT. - Pynonnslie mropsr,

1 . - CIyiiT cucTeMa,

8 mrt. - Ctym;

1 mir. - Jlocka y4eHU4ecKas.

8. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCA

B npomecce u3ydeHus JUCHUILIMHBI BRIISIAIOT Ba BUIA CAMOCTOSTENBHON paboTHI: ay TUTOPHAS U BHEAY IUTOPHAS. AyAUTOpHAS
caMoCTOsITeNIbHAsl paboTa 10 AUCIMILUIMHE BBIMONHAETCSA Ha y4eOHBIX 3aHATHAX MOJ PyKOBOJACTBOM MpenojaaBartens. BueayauropHas
CaMOCTOATENbHAs paboTa - IIIaHupyeMasi yueOHast paboTa 00y4aromuMcs, BHIIOMHAEMAsl BO BHEAYAUTOPHOE BPEMs TI0 33JaHUIO0 U
IpU METOANYECKOM PYyKOBOJICTBE IIPENoaBaTelis, HO 06e3 ero HemocpeACTBeHHOro yyactus. CaMmocTosTenpHAs paboTa, He
pelyCMOTPEHHAs! IPOrpaMMOi yueOHON TUCIMIUIMHBL, PACKpbIBAIOIIEH 1 KOHKPETU3UPYIOLIEH ee cofepKaHue, OCyIIeCTBIIEeTCS
00y4aromuMest HHUIUATUBHO, C IIEJIbI0 pealn3ali COOCTBEHHBIX yUeOHBIX U HaydHbIX HHTepecoB. [t 6onee addexTrBHOrO
BBITIOJTHEHHS CAMOCTOSATEIIFHON PabOTHI O TUCIUIUIMHE IIPETIOIaBaTeNlb PEKOMEH/TyeT HCTOYHUKY JUIS pabOoTHI, XapaKTepu3yeT
HanboJee pParvoOHAIBHYI0 METOAUKY CaMOCTOATENBHOI PaboThl, AEMOHCTPUPYET paHEe BHINOIHEHHBIE 00yJaroMMMUCA PaboThl U
T.II. Buasl 3aganuil 11 BHeayAUTOPHON CaMOCTOSITENBHON pabOThI, UX COAEPIKAHUE U XapaKTep MOTYT UMETh BAPHATHBHBIN U
nuddepeHIPOBaHHEIN XapaKkTep, YIUTHIBATE HHANBUIyalbHbIE 0COOeHHOCTH o0ydaromerocs. CaMocTosTebHAas paboTa MOXKET
OCYIIECTBISATHCSA HHANBUIYaTbHO MIIH TPYIIIAMH CTYICHTOB online 1 Ha 3aHATHAX B 3aBUCHMOCTH OT II€JIH, 00beMa, KOHKPETHOH
TE€MaTUKH CaMOCTOSATENBHOI paboThl, ypOBHA CIOXKHOCTH. KOHTPOIIb pe3ynbTaToB BHEAY IUTOPHOIT CAMOCTOATENBHOMN PaboThI
OCYILECTBIISICTCS B IIPEJIETIaX BPEMEHH, OTBEACHHOTO Ha 00s3aTeIbHbIe ydeOHbIE 3aHATHS O JUCLUILIMHE Ha IPAKTHIECKUX
3aHATHAX.
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