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B TOM YHCJIE! 3a4eT C OLEHKOM 4
ayJUTOPHBIC 3aHATUSA 18
camocCTosATeNNbHas paboTa 122
4acoB Ha KOHTPOJIb 4
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Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, 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.05

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 [IpoekTHBII MOAXO0/ B TEXHUKE

2.1.2 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.1.3 | Teopusi 371€KTPONPHUBOIA

2.1.4 | DnexkrpuuyecKue MaLIHHbI

2.1.5 |HauepraTenbHas reoMeTpusi U HHXEeHEpHas rpaduka

2.1.6  |IIpuknagHas MeXaHHKa

2.1.7 | DnexTpoTeXHHYECKOE U KOHCTPYKIIMOHHOE MaTePHAIOBEICHHE

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 | ABromMaTHu3anus THIIOBBIX TEXHOJIOTHYECKUX MPOLIECCOB

2.2.2 | ABToMaTU3upOBAaHHBIN MEKTPOIPUBO/I TUITOBBIX TEXHOJOTHYECKHUX IPOIECCOB

2.2.3 | AnmapatHble CpeicTBa H IPOTPAMMHOE 00ecTieueHIe KOHTPOJLIEPOB

2.2.4 |IloaroroBka K MpoOIEAype 3aIIUTHI U 3alIUTa BHITYCKHOW KBATM(PHUKAIIMOHHON pabOTHI

2.2.5 |IIpenaumniaomHas paKkTHUKa

2.2.6 |IIporpamMmMmupyeMbie IPOMBIIUICHHBIE KOHTPOJUICPHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

YK-6: npunaTHE pemieHni

3HaTh:

VYK-6-31 BO3MOXHOCTH MPOCKTHPYEMBIX AJICKTPOIIPHBOIOB ISl 0OECIICUCHNUS 3aJaHHBIX TEXHOJOTHICCKUX TPEOOBaHUIH

YK-3: npoekTupoBanue u paspadorka

3HaTh:

VYK-3-31 cocTaBisTh TEXHUUECKOE 331aHNE HA IIPOEKTHPOBAHIE aBTOMATH3UPOBAHHOTO HJIEKTPOIIPUBOIA

IIK-2: mpoekTHpPOBaHNE 00HEKTOB NMPOGecCHOHAILHOI 1eITeTLHOCTH

3HaThb:

TIK-2-31 TexHONOrNY NPUMEHEHUSI aBTOMATU3UPOBAHHBIX IEKTPOIPUBOJOB B PA3IMUHBIX YCIOBUSIX IIPOU3BOICTBA

VYK-6: npunaTHe pemieHni

YMeTh:

YK-6-Y1 MIPOBOJAUTH UCCIICJOBAHUC (I)yHI(I_II/IOHI/IpOBaHI/IH TEXHOJOTHYCCKOTO KOMIIJICKCA C MOCICAYIOIIUM BLI60pOM €ro
KOMIIOHCHTOB

YK-3: npoekTupoBanue u paspadoTrka

YMmerb:

YK-3-Y1 dpopmynupoBats TpeOOBaHHS K MIEKTPONPHUBOY, OCHOBAHHBIC HA TOHUMAHUN TEXHOJIOTUU pabOThl MEXaHNU3MA H
YCIIOBHI1 €r0 AKCIUTyaTalluu

IIK-2: npoexkTpoBaHue 00beKTOB NPoGecCHOHAILHOI 1eATeTbHOCTH

Ymerb:

ITK-2-Y1 npuMeHATh MOydeHHBIC 3HAHNA B IPO(YECCHOHANBHOH eI TeIbHOCTH

YK-6: npunsTHe pemieHni

Baagernb:




YK-6-B1 TexHonorusiMu aHanusa paboTsl aBTOMaTH3UPOBAHHEIX IEKTPOIIPUBOIOB

YK-3: npoekTupoBanue U pa3padoTka

Baanernb:

VYK-3-B1 Meroankamu BeIOOpa KOMIUIEKTHBIX ITPUBOJIOB HA OCHOBAaHUH IIPEIBIBIISIEMBIX TPeOOBaHIH

IIK-2: npoexTHpoBaHue 00bEKTOB NPodecCHOHAILHOM 1eATeIbHOCTH

Baaaernb:

ITK-2-B1 coco6amMu coBeplIeHCTBOBaHHS NPO(ecCHOHANBHBIX 3HAHMIA 1 YMCHUH IyTEM HCIIOIB30BaHMs HH)OPMAIIMOHHOM CpeIbI

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATUA TeM /BUA 3aHATHSA/ / Kype HHAUKATOPbI M JJIL. sieMble
KOMIeTeHIUI pecypcsl padoTsI
Paznea 1. DiekTponpuBoj
NMOIbeMHO-TPAHCHOPTHBIX
MalIMH
1.1 OO61ue TpeboBaHHS K 4 2 T1IK-2-31 I1K-2- JI1.2 KM1 P1
AJIEKTPOTIPUBOLY VY1 IIK-2-B1 JI1.3J12.1
IIPOU3BOJICTBEHHBIX VK-3-31 VK-3-| JI2.2J12.3
MexaHu3MoB. PasHoBHIHOCTH B1 YK-6-31 JI2.5J12.7
CHCTEM YIpaBJICHHUS, JI2.8J13.1
WCTIOJIb3YEMBIX B KPAHOBBIX
MexaHu3Max. TpeboBanns,
MpeabsBIsieMble K TIaBHBIM
IIPUBO/IaM OJHOKOBILIOBBIX
9KCKaBaTopoB. [lomydyenue
9KCKABaTOPHOU
MEXaHUYECKOU
XapaKTepucTHku. Boigaua
3aganus Ha PT'P. /Jlex/
1.2 Uccnenosanue peneitHo- 4 2 TK-2-31 TIK-2- J1.2 KM1 P1
KOHTPAKTOPHBIX CXEM V1 IIK-2-B1 JI1.3J12.7
MOCTOBBIX KPaHOB. VK-3-31 VK-3- J2.8
Uccnenoanue cuctemsr -] B1 YK-6-31

C TUPUCTOPHBIM
B030yKaeHueM. /J1ab/




1.3

Krnaccudukanus xpaHos mo
KOHCTPYKLMHU. Pexumbl
paboTsl kpaHOB. TpeboBaHus,
MpeIbsBIsIEMbIE K
ANEKTPONPUBOTY MOCTOBBIX
kpaHoB. [locTpoenue
HaTrpy304HBIX JHarpamMM
MpHUBO/JIa TIOJbEMA U
MIPUBO/IOB TOPU3OHTAIBHOTO
nepemMerienus. Pacuer
MOIITHOCTH JIBUTATENS 110
Harpy304Hou
nuarpamme.OcoOeHHOCTH
KOHCTPYKITHH
OJIHOKOBIIOBBIX
9KCKaBaTOPOB.
OKCKaBaTOPHbIE
ANEKTPUIECKUE MAIIUHBI
(ABUTATENN U TEHEPATOPHI
IIOCTOSIHHOT'O TOKa,
CUHXPOHHBIC TBUTATEIIH).
Cuctemsl ['-]] ¢ MarHUTHBIM
YCUJIUTEIIEM.
Knaccugukarms nmraxTHbIx
MOILEMHBIX MalIvH. Pacuer
CTaTMYECKHUX HArpy30K
MObEMHOM MaIlIMHBIL.
OobecrieueHne pesepca B
cxeMax HMOJbEMHBIX
MamuH. Tpex- u
IIECTHIICPHOTHAS
JUarpaMMbl IBUKEHUSL.
DJIEKTPONPUBOA MAIIUH
HENPEePHIBHOIO TPAHCIOPTA.
PazHoBHIIHOCTH CXeM,
WCTIOJb3YEeMBbIX ISt
ANEKTPONPUBOJIA
KoHBelepoB. [lepcriekTrBHBIE
PEIIeHNS B IEKTPONPUBOJIE
MOIBEMHO-TPAHCIOPTHBIX
MartuH. /Cp/

30

[K-2-31 TIK-2-
V1IIK-2-Bl
VK-3-31 VK-3-
B1 YK-6-31

1.2
JI1.3J12.7
J2.8

KM1

P1

Paznen 2. DiekTponpuBoj
METANTYPIrHICCKUX MAILIMH
H arperaToB

2.1

OcoGenHoctu
NEKTPONPUBOIA
MEXaHI3MOB JIOMEHHOMW TIeUH.
Koncrpykuus u
ANIEKTPONPUBO] KOHBEPTEPOB
Y AYTOBBIX TIEUEH.
XapakrepucTuka
PEBEPCHUBHBIX CTAHOB
ropsiueii npoxatrku. Pacuer
MOIITHOCTH TJIABHOTO
npuBoja. CrucremMsl
YIIPaBJICHHUS TIIaBHOTO
MPHUBOJIa CTaHa.
XapakrepucTuka
PEBEPCUBHBIX CTAHOB
XOJIOJHON IPOKATKHU.
TpeboBaHus K
aneKTponpusony. Pacuer
MOIIIHOCTH JIBUTaTeNeH
kierert. /JIex/

[K-2-31 IIK-2-
V1IIK-2-B1
VK-3-31 VK-3-
B1 YK-6-31

JI1.1J11.2
JI1.3J12.1
JI2.2 J12.7
JI2.8J13.1

KM1

P1




2.2

MogenupoBanue paboThI
METaJUTyprUUeCKUX MAalIUH
(mOMeHHOI reun,
KOHBEpTOPA,
CTajlenIaBUIbHOMN 1yroBoi
€4y, IPOKATHOIO
npou3BocTBa) /J1ab/

[K-2-31 TIK-2-
V1IIK-2-Bl
VK-3-31 VK-3-
B1 YK-6-31

1.2
JI1.3J12.7
J2.8

KM1

P1

23

TexHonornueckuii mpouecc
METaJUTyprUUeCcKOro
MIPOU3BOJCTBA. MeXaHU3MbI
JIOMEHHOH TIeYH: BarOH-BECHI,
KOKCO3arpy304Hoe
YCTPOMCTBO, CKUIIOBOM
TIOTbEMHUK, BPAIIAIOIIHIACS
pacIpenenuTens, KOHyCHI,
30H10Bas edenka. Oouue
CBEZIEHUs O
CTaJICTUIABHIIBHOM
npousBoncTse. Kparkue
cBefieHus 00 00paboTke
METAJIIOB JIABJICHUCM.
O6opynoBaHue MPOKATHBIX
ctanoB. Knaccudukarust
MIPOKATHBIX CTaHOB. PexxuMel
pabOTHI MPOKATHBIX CTAHOB.
ONeKTpONpUBOJ] MOTAJIOK U
pa3marbIBaTeseil CTaHOB
XOJIOHON IPOKATKHU.
ABTOMATHYECKOE
pErynupoBaHKe TOIIUHBI
MI0JIOCHI Ha
cTaHax.MHUKpOTIPOIeCCOpHBIE
TEeXHHYECKUE CPEJICTBA JUIS
ACY TII B MeTanmypruu.
ABTOMAaTH3AINSA TOMEHHOTO
npouecca. ABToMaTu3amnus
CTaJIeMIaBUIIHOTO
MIPOU3BOJCTBA. BrinmonHnenue
PI'P. /Cp/

32

TIK-2-31 IIK-2-
V1IIK-2-Bl
VK-3-31 VK-3-
B1 YK-6-31

J1.2
JI1.3J12.7
J2.8

KM1

P1

Paznea 3. DexTponpuson
MeTAJJIOPEKYIIUX CTAHKOB

3.1

OCHOBHBIE U
BCIIOMOTATEbHbIC IBHKEHUS
B crankax. [loctpoenue
Harpy304HOM IuarpaMmsl
JUISL TOKApHOTO, MPOJOIIBHO-
CTPOTaJBHOTO CTAaHKOB.
JIBUraTenu mocTOsHHOTO U
MIEPEMEHHOTO TOKa JJIS
IJIaBHBIX IIPUBOJIOB U
mpuUBOJIOB moaay. /Jlex/

[K-2-31 IIK-2-
V1IIK-2-B1
VK-3-31 VK-3-
B1 YK-6-31

1.2
JI1.3J12.3
JI2.6 J12.7

2.8

KM1

P1

32

V3yueHne KHHaMaTHYeCKHUX
AIEKTPUYCCKHX CXEM
METAIOPEKYILINX CTAHKOB
(TOKapHOTO, CBEPIMIBHOTO,
nm$oBaIbHOTO | Ap.). /J1ab/

TIK-2-31 IIK-2-
V1IIK-2-Bl
VK-3-31 VK-3-
B1 YK-6-31

J1.2
JI1.3]12.4
JI2.7J12.8

KM1

P1




33

Knaccudukarms
METAUIOPEKYIIUX CTAHKOB.
XapaKTepuCTHKa OCHOBHBIX
BUOB 00pabOTKH Ha
METaIIOPEKYIINX

craHkax. THIIOBBIE CXEMEI
TJIABHOTO MPUBOIOB U
MPUBOIOB
nonay.Knaccudukarms
CTIOCO0OB PETYIMPOBAHUS
CKOPOCTH B
METaIOPEKYIINX CTaHKAX:
MEXaHUYECKOE CTYIICHYaToe,
EKTPOMEXaHHIECKOE
CTYIICHYATOC
ANEKTPHIECKOE
OeccTymeH4aroe
peryaupoBanue. [IpHHITUITEL
MOCTPOCHHS aBTOMATHYCCKUX
CHCTEM YIPaBIICHUS
METaLI000pabOTKOM.
ANTOpUTMBI
(hYHKIMOHUPOBAHUS. DTaIIbI
pa3paboTKU ¥ BHEAPCHUS
ACVYTII nns crankos ¢ UITY.
Brimonnenue PI'P. /Cp/

30

[K-2-31 TIK-2-
V1IIK-2-Bl
VK-3-31 VK-3-
B1 YK-6-31

1.2
JI1.3]12.4
JI2.7J12.8

KM1

P1

Paznen 4. DiaekTponpuBoj
TypOOMeXaHHu3MOB

4.1

Knaccudukarst
TypOOMEXaHU3MOB 110
Ha3HAUYEHHIO, KOHCTPYKLIUH.
MexaHuueckas ¥ HallopHast
XapaKTEePUCTHKU
TypOOMEXaHU3MOB.
OcobeHHoCTH paboThI
IIEHTPOOESIKHBIX HACOCOB.
Omnpenenenue MOITHOCTH
LEHTPOOEKHOT0 Hacoca.
Mertoab! peryinupoBaHus
MIPOU3BOIUTETLHOCTH
LHEHTPOOESKHBIX HACOCOB.
OcobeHHoCTH paboThI
MEHTPOOSIKHBIX U OCEBBIX
BEHTHJISITOPOB U
perynupoBaHue
IIPOU3BOIUTEIBHOCTH B
Hux.IIpumenenue
ANIEKTPOMATHUTHBIX My(T B
TypOOMexaHHu3Max.
DNEKTPUUYECKUE U
AIEKTPOMEXAHUIECKUE
KacKaJpbl B
TypOomexaHu3Max. TexHuKo-
SKOHOMUYECKHUH aHaIn3
ANEKTPOTNPUBOIA
TypOOMEXaHU3MOB.
3aBepieHNE BBITIOTHESHUS U
3amura PT'P. /Cp/

30

I1K-2-31 IIK-2-
V1IIK-2-Bl
VYK-3-31 YK-3-
B1 VK-6-31

Jd1.2
JI1.3J12.1
J12.3 J12.7

J2.8

KMI1

P1

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusTHs (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

KontponrsHoe
MEpOIpUsiTHE

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

BOHpOCBI JJIA IOATOTOBKH




KM1

3auer

TIK-2-31;1TK-2-
V1;IIK-2-B1;VK-3-
31;YK-3-V1;VK-3-
B1;YK-6-31;YK-6-
V1;YK-6-B1

Bompocs! k 3auery

1. OOmme TeXHHYeCKUe TPEeOOBAHUS K IEKTPOIPUBOIAM.

2. Krnaccudukanns xpaHOB 10 KOHCTPYKIUH. PeXUMBI paboTHI
KPaHOB.

3. KoHcTpyKTHBHBIE OCOOEHHOCTH MOCTOBBIX KPaHOB.

4. TpeOoBaHMs, MPEABABISEMBIC K JIEKTPONPUBOILY MOCTOBBIX
KPaHOB. 2 BH/A CITyCKa B TPY30II0O{BEMHEBIX YCTaHOBKAX.

5. ITocTpoeHue Harpy30uHBIX AMArpaMM IPUBOJA MOABEMA U
MIPUBO/IOB FTOPU30HTAIBHOTO MIEPEMELICHUSI.

6. Pacuer MoIIHOCTH JBHUTATENs 10 HATrPY30YHOH JHarpaMme.
7. Oco6eHHOCTH KPaHOBO-METAILTYPTHUECKUX J[BUTATEIICH.

8. TopMo3HBIE yCTpPOHCTBAa KPaHOB.

9. Pa3HOBUIHOCTH CUCTEM YNpaBlleHUs, UCIOJIb3YEMbIX B
KPaHOBBIX MEXaHN3Max.

10. Knaccudukanus BHIEeMOYHO-IIOTPY30UYHBIX MAIIUH: OJHO-
MHOTOKOBIIIOBBIE 9KCKaBaTOPBI.

11. TpeOoBaHMsA, MpeABIBIAEMbIE K TJIABHBIM IIPHBOIAM
OJTHOKOBIIOBBIX PKCKaBATOPOB.

12. Pacuer MOImHOCTH INIaBHBIX NPHUBOJOB SKCKAaBaTOPA.

13. DKCKaBaTOPHbIE IEKTPUUECKUE MAILUHBI.

14. XapakTepucTHKa paboThI TIIABHBIX IIPHBOIOB 3KCKaBATOPA.
15. IlomydyeHue 3kCkaBaTOPHON MEXaHUYECKOW XapaKTepH-
cTuku B cucreme I-/1.

16. IlomydyeHune 3kCKaBaTOPHON MEXaHUYECKOW XapaKTepH-
CTHKH B CHCTEME C THPHCTOPHBIM BO30YKICHHEM T'eHepaTopa.

17. Crioco0bl TeMnepaTypHoil cTaOHIN3alMy XapaKTEPUCTHK
9KCKaBaTopa.

18. KoHCTpyKTHBHBIE OCOOEHHOCTH MHOTOKOBIIIOBBIX
9KCKaBaTOPOB.

19. Krnaccudukauuns mudros. TpeOoBaHUS K 3IEKTPOIPHBOLY
mdTOB.

20. Pacuer craTuueckoi Harpy3ku M BbIOOp ABHTaTens Judra.
21. Hcnonp3oBaHne MHOTOCKOPOCTHBIX ACHHXPOHHBIX
JIBUTATENCH JUTIS TUPTOB.

22. Knaccugukanus maxTHBIX MOJBEMHBIX MAIIHH.
KunemaTnka KaHaTHOTO TTOABEMA.

23. Pacuer craTnueckux Harpy3oKk HOJbEMHON MAIIMHBL.
Pa3memnienne 3:mekTpoodopyIoBaHuS MOIBEMHBIX MAIIIHH.

24. TouHast ocTaHOBKA JIM(TOB M MIAXTHBIX MOABEMHBIX Ma-IIHH.
25. CxeMa moJbeMHON MalIMHBI C ACHHXPOHHBIM JBUraTeseM,
o0ecreyrnBaromias TPEXIEPHOTHYIO THArPAMMY JTBIKCHUSL.

26. ObecnieueHne peBepca B cxeMax MOJIBeMHBIX MammH. Cxema
C PEBEPCOM IIOJIS IBUTATEIIS TIOCTOSIHHOTO TOKA.

27. Knaccudukanus konseiiepoB. TpeOoBaHusi, npeabsBiIsieMbie
K 3JIEKTPOIIPUBOTY KOHBEIHEpOB.

28. Pacuer craTnueckoif MOLTHOCTH JIGHTOYHOTO KOHBelepa.
29. Br160op xonuuecTBa ABUraTeNneil U ompenesieHue MecTa Mx
PAacIOJIOKEHUS.

30. [Tyck xoHBeMEepOB C HUCIOJIB30BAHUEM DJIEKTPOMArHUTHBIX
My(T. Pa3HOBHIHOCTH 3/I€KTPOMArHUTHBIX My(T.

31. [IpumMeHeHue CHHXPOHHBIX ABUrateiel AJs NpUBOAA

0OJIBIION MOIITHOCTH. DJIEKTPOMAIIUHHASL, CTATUYCCKAs U OeCIIeTOYHAS
CHCTEMbI BO30Y)KICHHSI CHHXPOHHBIX MAIlIFH.

32. [TpuHIUIBI TOCTPOEHUS] CUCTEM aBTOMATUYECKOTO
peryaupoBanus Bo30yxeHus (APB) CHHXpOHHBIX IBHTaTEIICH.

33. CxemMa MHOTOABHUIATENBHOIO KOHBEHEpa ¢ aCHHXPOHHBIMU
JBHUTaTENSIMH. PexxyM TBOIHOTO MUTAHHSA B ACHHXPOHHOM JBHTATElE.
34, Knaccudukanus typbomexaHuzMoB. MexaHU4YecKas U
HAIOpHasl XapaKTePUCTHKN TypOOMEXaHU3MOB.

35. OcobeHHOCTH PabOTHI IIEHTPOOESKHBIX HACOCOB.
Onpenenenue MOITHOCTH LIEHTPOOEKHOTO Hacoca.

36. MerToBl peryJaupoBaHusl MPOU3BOIUTEIEHOCTH
HEHTPOOESIKHBIX HACOCOB.

37. OcobeHHOCTH PabOTHI EHTPOOESKHBIX U OCEBBIX
BEHTHJIITOPOB. PerynmupoBaHue Npou3BOAUTEIBHOCTH B HHX.

38. OcobeHHOCTH paboTHl KOMIpeccopoB. Pacder MoIHOCTH
KOMIIpeccopa o U30TepPMHUIECKON 1 afnadaTHdecKoil paboTe CokaTHs.
39. Knaccugukanus Metamiopexymux cTankoB. OCHOBHBIE U




BCIIOMOTATENbHBIE IBIKEHHS B CTAHKaX.
40. XapakTepucThKa OCHOBHBIX BUIOB 00paOOTKH Ha
METAINIOPEXYIINX CTAaHKAaX: TOYCHHUE, CTPOTaHNEe, CBEPIICHHE,
(pesepoBanue, nurrdoBaHue.

41. [TocTpoeHue Harpy304HOM AUarpaMMbl AJsl TOKApHOTO,
HPOJI0JIbHO-CTPOraIbHOTO CTAHKOB.

42. JIBuraTenu Juid IIaBHBIX IPUBOJIOB CTAHKOB.

43. Tumosble cXeMbl TIABHOTO IPUBOJIOB U MPHUBOJIOB TOAAY.
44, O6opymoBaHre MPOKATHBIX CTAHOB.

45. Krnaccudukanns npokaTHEIX cTaHOB. PeXuMBI paboTHI
MPOKATHBIX CTAHOB.

46. XapaKTepuCTHKa PEBEPCUBHBIX CTaHOB rOpsyYel MPOKATKH.
TpeboBaHus K BIEKTPOIPUBOLLY.

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

49. XapaKTepuCTHKa PEBEPCUBHBIX CTAHOB XOJIOJHON MPOKATKH.
TpeGoBaHMS K AMEKTPOIPHBOY.

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-

3arpy304HO€ YCTPOICTBO, CKUTIOBOM MOBbEMHUK, BpaIlaroIIHACs
pacrpenenuTenb, KOHYChI, 30HI0Bas Je0enKa.

54. Oco0EHHOCTH 3MEKTPONPUBOJIa MEXAHU3MOB TOMEHHON
HEYH.
S5. KoHcTpyKIMs U 3I€KTpONIpUBOJA KOHBEPTEPOB U JYTOBBIX
5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
IIpoBepsiembl
Kon HazBanne POBCPACMBIC
UHIUKATOPbI ConepxaHue pabOThI
paboTsI paboTsI N
KOMITeTEHIINI
P1 PI'P MK-2-31;11K-2- Tembl pacueTHO-TpapUUECKHUX 3a1aHHHA

V1;IIK-2-B1;VK-3-
31;YK-3-V1;VK-3-
B1;YK-6-31;YK-6-
V1;VK-6-B1

1. IIpoexTupoBaHue MEKTPONPHUBOIA TOJbEMAa MOCTOBOTO KpaHa
2. IIpoexTupoBaHHe MEKTPOIIPHUBOA MACCAKUPCKOTO (FIIH TPY30BOTO)
madTa

3. IIpoexTupoBaHHe MEKTPONPHUBOJIA HIAXTHON (CKUIIOBOI Unu
KJIETbEBO) MOABEMHOI MaIlINHBI

4. TlpoexTupoBaHHE IEKTPONPUBO/IA IO IbEMA OJHOKOBIIOBOTO
9KCKaBaTOpa

5. IlpoexkTHpoBaHHE IEKTPONPUBOA JIEHTOUHOTO KOHBelepa

6. IlpoekTupoBaHHE 3IEKTPOIPUBOA KIETEH IPOKATHOTO CTaHa

7. IlpoexkTupoBaHUE NIABHOTO 3IEKTPOIIPUBOAA METATLIOPEKYIIETO
CTaHKa

8. IIpoekTupoBaHuE NEKTPOIPUBOJIA BEHTHIIATOPHON YCTaHOBKU
9. IlpoexTrpoBaHue MEKTPOIPHUBOIAa HACOCHON YCTaHOBKU

1 Onucanune paboueit MaMHbI

2 TpebGoBaHMs, MPEABIBIAEMBIE K HJICKTPOIIPHBOTY

3 O630p COBPEMEHHBIX CHCTEM IEKTPOIPHBOIA

4 Pacuer cTaTHYECKUX HArPYy30K U BBIOODP ABUTATENs

5 BbIOOp 371€MEHTOB CHIIOBO# YacTH

6 Pacuer cuiioBO YacTH 3IEKTPONPUBOAA

7 PacueT cTaTMueCKUX XapaKTePUCTHUK JIEKTPOIPUBOAA

8 Pacyer TMHaMHYECKUX XapaKTEPUCTUK MEKTPOIPUBOJA
Texymuii koHTpoJIb 3a BbinonHeHus PI'P ocymecteisercs
HperoaBaTesieM MyTeM

IIPOBEPKHU pa3aciIoB B COOTBETCTBUH C INIAHOM BBITIIOJTHCHUS.

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /ISl IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KOMHLKOTepHOG TECTUPOBAHUC 10 pasaciaM AUCHUILIMHBI

UYro Takoe pabovast MarmmHa?
COBOKYITHOCTH YIPABISIOMINX U HHPOPMALTMOHHBIX YCTPOHCTB U YCTPOUCTB conpsikeHust D11
MallIiHa, OCYIIECTBIAIOMAs H3MEHEHNE (POPMBI, CBOHCTB, COCTOSIHUS U MOJIOKEHHS TIPEAMETa TPya
BHEIIHSASA 110 OTHONICHUIO K 3JIEKTPOIIPHBOJY CHCTEMA YIIPaBJICHNUS O0Jiee BEICOKOTO YPOBHS
npeoOpa30BaTeNb AAEKTPOIHEPTHH
BCE OTBEThI IPaBHUIIbHEI




Kak Ha3pIBaeTCSl HCIIONHUTENBHBIIN Oprad paboueil MalIHb1?

COBOKYITHOCTH YHPABIISIONIIX W HH)OPMAITOHHBIX YCTPOHCTB U YCTPOUCTB

BHEIIHSAS 110 OTHOIICHUIO K 3JIEKTPOIPHBOJLY CHCTEMA YIPABICHNUS O0Jiee BBICOKOTO YPOBHS
OCYIIECTBISIONIAs H3MEHEHHE (POPMBI, CBOUCTB, COCTOSIHUS U MOJIOXKEHUS MIpeaMeTa Tpyaa
JBIDKYIIUHCS 37€MEHT pabodeil MaIINHBI, BBIIOIHSIIOMINI TEXHOIOTHYECKYIO OIEpaltio
BCE OTBETHI IPABUIIbHBI

UYro Takoe rpynmnoBoi aeKTponpuBoa?

JBIDKYIIHHCS YIEMEHT pabouei MaIIWHBI, BEITOTHAIOMNN TEXHOIOTHUECKYIO OIEPAIIHIO;

9IEKTPONPHUBOJI C OJHUM DJIEKTPOABUraTENEM, 00ECTICUNBAIOLINH JBIKEHUE HCIIOTHUTEIbHBIX OPraHOB HECKOJIBKUX Pabouux
MaIlliH Wik Heckoabkux MO omHOM pabodelt MalliHbI

BHEIIHSA 110 OTHOIICHUIO K 3JIEKTPONIPHBOJY CHCTEMA YIIPaBICHHS 00Jiee BBICOKOTO YPOBHS, MOCTABIIIONIAS HEOOXOIUMYIO JUIS
(hyHKIMOHUPOBAHUS 3IEKTPONIPHUBOIA HHPOPMALIUIO

BCE OTBETHI [IPABJICHBIC

BCE OTBETHI HE MPABIIIHHEI

B mpoxaTHBIX 11eXaX OCHOBHBIMH HOTPEOUTENAMH HEKTPOIHEPTUH ABIISIOTCA:
JIYTOBBIC TI€YH U MEXaHU3MBI X 0OCIIY>KHBAIOLIHE

HarpeBaTelIbHbIE I1€4X U IPUBOABI IPOKATHBIX CTAHOB

3aJMBOYHBIC U PA3JIMBOYHBIC KPaHbI

3JIEKTPOJIM3EPHI U I'a301yBKH

B pexxnme OBTOPHO-KPAaTKOBPEMEHHOH Harpy3ku paboTaroT:
JNEKTPOABUTaTETH KOMIPECCOPOB

HACOCHI

IIPUBOJIbI 3aJBHIKEK

CBapOYHBIEC YCTAHOBKH

PexxuM paboTHI AIIEKTPOIBHUTATENS IPH HEM3MEHHOM HarpysKe, IPOJI0IDKAIOIIHIACS CTOIBKO BPEMEHH, YTO IPEBHIIICHUE
TeMIIEpaTyphl BCEX YacTel IBUTaTeNsl JOCTUTAeT YCTaHOBUBIINXCS 3HAUEHUM HA3bIBAETCH. . .

KpaTKOBPEMEHHBIN

MIOBTOPHO-KPaTKOBPEMEHHBII

MPOIOJKUTENbHBIN

HOBTOPHO-KPaTKOBPEMEHHBIII € IIyCKaMu

[TpoomKUTENEHBI PeXXUM pabOoTHI TEKTPOIIPUBOJIA HE CBOHCTBEHEH. . .
Hacocam

BEHTUJIATOPAM

3€pHOOYUCTUTENBHBIM MalllMHAM

NObEMHO-TPAHCIIOPTHBIM MEXaHU3MaM

PesxuM paboThI IEKTpOIBUTATENS, IPU KOTOPOM pabounre neproibl ¢ HEM3MEHHON HOMHHAIBHOM Harpy3Koi 4epeayroTces ¢
TIEPUOJIAMH OTKITFOUCHUS MAIIMHBL, TIPU 3TOM IIEPUOJIbI HArPY3KH (pabodre epHoIbl) HEUTUTEILHBI U MPEBBIIICHHE TEMIIEPaTyphI
HE IOCTUTaeT YCTAHOBUBIIETOCS 3HAUYEHUS, a IEPUObI ay3bl MO3BOJISIOT ABUTaTEN0 OXJIAAUTHCS IO TEMIIEPAaTyphl OKpYKatolei
Cpezbl Ha3bIBAETCH. ..

KpPaTKOBPEMEHHBIH

MMOBTOPHO-KPAaTKOBPEMEHHBIH

MIPOJIOJIKUTENbHBIN

MOBTOPHO-KPaTKOBPEMEHHBIII ¢ ITycKaMu

IIpOMBIIIIEHHOCTD BBIITYCKAET AIIEKTPOABUTATENN CO CTAHAAPTHOMN MPOJOKUTENFHOCTBIO pabodero nepuoa. ..
20, 40, 70 u 100 MmuH

10, 30, 60 u 90 Mmun

5, 15,25 u 50 mun

1,3,5u9 mun

PexxuM paboTHI AJIEKTPOIBHUTATENS, TIPH KOTOPOM TIEPHO/IBI HEM3MEHHO HOMUHAIBEHON HATrpy3KH (pabodre Meproabl) YepeyroTcs
C TIepUOAAMH OTKIIFOUCHHUS MAIIUHEI (TTay3aMH), IpHYeM KaK pabodne Meproabl, TaK U May3bl HE HACTOIBKO JUINTEIBHBI, YTOOBI
HpeBBIIICHUE TEMIIEPATyPbl MOTTIO JOCTUTHYTh YCTAHOBHUBIIMXCS 3HAUEHUH KaK MPHU HarpeBe, Tak U MpU OXJIaXICHUH

Ha3bIBAETCA. ..

MIPOIOJKUTENbHBIN

KpPaTKOBPEMEHHBIN

MOBTOPHO-KPATKOBPEMEHHBII

[IOBTOPHO-KPaTKOBPEMEHHBII ¢ IIyCKaMu

I'OCTom ycTaHOBIEHO, YTO I HOBTOPHO-KPATKOBPEMEHHOTO PeXKMa PabOTHI AMEKTPOABUraTENs IPOAOKUTENBHOCTD LIUKIIA HE




MPEBBILIAET. ..
5 MuH

15 Mun

20 muH

10 Mmun

JIJ1s TOBTOPHO-KPaTKOBPEMEHHOTO PEKMMA PAOOTHI AIIEKTPOIBUTATENST OTHOCUTENBHAS MTPOAOIDKUTEIBHOCTH BKITFoueHs [1B
COCTaBJISIET. ...

15, 25, 40 u 60%

10, 20, 50 u 90%

1,2,5u 9%

25,50, 75 u 100%

Ecnm npu paboTe aBATATETSI MOMEHT M MOITHOCTH Paboyeil MaliHEI He M3MEHSIOTCS, TO ABUTATENb BEIONPAIOT ¢ HOMUHAJIBHOM
MOIIIHOCTBI0, PAaBHOM MOIITHOCTU Harpy3ku pabouell MaluHbl, JeIEHHOI Ha. ..

KIIJI snexTpoasurarens

KIIJ nepenauun

KIIJI ucTouHNKa 2IIEKTPUYECKON SHEPTUH

K02(h(pUIIMEHT aKTUBHOM MOIIHOCTH

MoOIHOCTH MEKTPOABUTATEIS BBIONPAEMOTO IS IEKTPOIPHUBO/A HACOCA HE 3aBHCHT OT. ..
IIPOU3BOJUTEIBLHOCTH HAacoca

Haropa Hacoca

KII[ anexTpoaBurarens

IUIOTHOCTH NE€PEKaunBaAEMOH KUIKOCTH

[Ipu nepemMeHHO# MPOIOKUTEIBHON HArpy3Ke Harpy3ka Ha Bally 3JICKTPOBUTATENSI MOXKET MEPHUOIMUECKH MEHITHCS, IPH STOM
MEPUOANYECKU MEHSIOTCS. . .

4acToOTa TOKa IMMTAIOIIEH CeTH

aMIUTMTY/1a HalpsDKEHMs! IUTAOIIEH ceTr

K03 QUIIUEHT aKTHBHOM MOIITHOCTH JIEKTPOABHIATEIIS

MOTEpU MOIIHOCTH B AJIEKTPOJIBUTATETIE

ﬂﬂﬂ IMPOBEPKU BLI6paHHOFO QJICKTPOABHUIATECIIA 110 HArp€BY Ha MPAKTUKE UCIIOJIBb3YHOT METOAbl SKBUBAJICHTHBIX BCJIWYNH, B
KOTOPBIC HE BXOOHUT. ..

METOJ SKBUBAJICHTHOT'O HAIPAKCHUSA

MECTOJ SKBUBAJICHTHOI'O TOKa

MCETOJ 3KBUBAJICHTHOT'O MOMCHTA

METO/1 SKBUBAJICHTHON MOIITHOCTH

I[Tpu mpoBepKe NMEKTPOABUTATENS 10 HATPEBY C MOMOIIBIO METO/1a SKBUBAJICHTHOTO TOKa HEOOXOJUMO YTO ObI HOMHHAJIBHBIH TOK
IpeBapUTENBEHO BEIOPAHHOTO IO KAaTAJIOTy MEKTPOBUIATENS OBUT TI0 OTHOIICHUIO K SKBUBAICHTHOMY TOKY. . .

Goublne HEe MeHee 4eM B 2 paza

GoJIbllIe TN PaBeH

MEHBIIIE WIN paBeH

MEHBIIIE

OT 4ero 3aBUCHT PSKHM pabOTHI MOCTOBOTO KpaHa?
OT TPY30IOABEMHOCTH KpaHa

OT Ha3HAYCHUS

OT YHMCIIa BKIFOUCHUS B 4ac

OT KOHCTPYKIINH

OT MECTa yCTaHOBKU

K kakoil rpynme MaliH Mo Ha3HauYEHUI0 OTHOCSTCS MOCTOBBIE KPaHbI:
MOAbEMHO-TPAHCIIOPTHBIE MAaITHUHBI

3eMJIEpOIiHbIE MAIIUHBI

MAILWHBI 7151 TPAHCTIOPTHUPOBKH KHUIKUX CPEA U Ta30B

MAalIWHBI 7151 CKATHS Ta30B

MalIHbl HEMPEPHIBHOTO TPaHCIIOPTa

C KaKoli LIeNb0 KCIOJIB3YIOT CUIIOBOM CIYCK B KPAHOBBIX MeXaHHU3Max?
HE UCTIOJB3YIOT BOOOIIIE

IS CITyCKa JIETKUX IPY30B

JUTSI CITYCKa TSDKENBIX TPY30B

C Kakoil LEJIbI0 UCII0JIb3YIOT TOPMO3HOM CITyCK B KPAHOBBIX MEXaHU3Max?
HE UCIOJB3YIOT BOOOIIE




JUISL CITYCKa TSKEIBIX TPY30B
JJIs CITyCKa JICTKUX I'Py30B

VKaxnaTe TUII JBUTATCIIA Hanboiee 4aCTO, UCIIOJB3YETCA B KAYECTBC IPUBOAHOTO B MOCTOBBIX KpaHax?
CI/IHXpOHHHﬁ JBUTaTCIIb

LIaroBbIN JIBUTATEIb

JBUTATCIIb MIOCTOAHHOTO TOKA

aCI/IHXPOHHHﬁ JBUTATCIIb

BEHTUJIbHBIN JABUTATECIIb

Kakas u3 crcreM aBTOMAaTH3MPOBAHHOTO IEKTPONPUBO/IA HE IPUMEHSIETCS B KPAHOBBIX MEXaHU3MaX?
cucrema [TU-AJL

CXeMa C UMITYJIbCHBIM BBEJICHUEM COIPOTHUBIICHU B IIETIb POTOPA

cuctema TII-JT

cucrema [TU-CJ]

BCE IICPECUYHCIICHHBIC CUCTEMBI UCIIOJIB3YIOTCS B KpaHAX

[Ipu ucnonp30BaHNH IBYXKOHIIEBBIX OABEMHBIX JIEOEIOK BMECTO OJJHOKOHIIEBBIX TPOU3BOAUTEIBHOCTh YCTAHOBKH!
HE U3MEHSETCS

YMEHBIIIAETCsl BABOE

YBEIIMUUBACTCS BIBOE

yBeNluuuBaeTcs B 4 pasa

yMeHblaercs B 1,5 pasa

CpenHuii pexxuM paboTsl 000pyIOBaHNS KPAHOBBIX MEXaHU3MOB XapaKTePH3yeTcss HOMHHAIBHO MPOIOIDKUTEIEHOCTHIO
BKJIFOUEHMSI paBHOM:

15+25%

60 %

40 %

100 %

10+25%

Tspxenslil pexkuM paboThl 000PyIOBaHUS KPAHOBBIX MEXaHU3MOB XapaKTepH3yeTcss HOMHHAIBHOM MPOAOIKUTEIBHOCTBIO
BKJIFOUEHHs PABHOM:

40 %

60 %

100 %

25+40 %

10+25%

J1n1st moydeHuns! JKECTKON XapaKTepUCTHUKY MIPU MAJIOH CKOPOCTH BPAIICHUS B CHCTEME aCHHXPOHHOTO 3JIEKTPOIIPHBOJIAa KPAHOBBIX
MEXaHHU3MOB IIPUMEHSCTCS INTAaHNE ABUTATEIS OT UICTOYHHKA!

MOBBIIICHHON 4acTOThI (0osee S50 I'x)

MPOMBIIIIIIEHHON YacToThI (50 T'ir)

MOHIDKeHHOH YacToTHI (6-10 I'r)

MOHIDKEHHOH 9acToThI (25-40 I'm)

gacrotoi 6onee 100 'y

Ha xakux MexaHn3Max KpaHOB YCTaHAaBJIMBAKOTCSI OTPAHUUUTENN X014, BO3JEUCTBYIOIINE HA 3JIEKTPHUECKYIO LIEMb YIIPaBICHUS:
Ha MEXaHu3Max IoJbeMa

Ha BCEX MEXaHM3Max

Ha MEXaHU3Max IepeIBUKEHUS

Ha MEXaHU3Max 0C000 KPYITHBIX MOCTOBBIX KPaHOB

Ha MEXaHU3Max 0c000 KPYIHBIX HOPTAIBHBIX KPAaHOB

Kakwue xateropun KpaHOB CYIIECTBYET B 3aBUCHMOCTH OT PEKUMOB pabOTHl MEXaHUIECKOTO U IEKTPHIECKOTO 000PYIOBAHNS:
JIETKUH, TSOKEINBIN, BEChbMa TSHKEJIBIH H 0C000 TsHKEIIbIi

JIETKUN, CPEIHHM, TSKEIbIA U 0CO00 TSAKEIbIH

JIETKUH, CPETHUH, TSXKEIbIH, BEChMa TSHKENBIA U 0C000 TKETbIN

JIETKUN, CPETHHUM, TAKEIbIH, BeChbMa TsHKEIbIN

JIETKUH, TSKETIbIN, BeCbMa TSKENbIN U CBEPX TAKEIbIH

Kax MensteTcs TemMneparypa MpHBOTHOTO JIBUTATEN KPAHOB IIPH PabOTe ero ¢ HOMHHAIBHON HaTrpy3Koii:
HE JOCTUTaeT HOMUHAJIBHOTO 3HAUEHUs U3-3a 11ay3

IPEBBIIIAECT HOMUHAIBHOE 3HAYECHUE, IOCTOSIHHO YBEIMYUBAACH

BCEr/la MOCTOSTHHA

KOJIEOJIETCSL OKOJIO AOIYCTHMOTO 3HAYCHUS, CHIDKASICh BO BpeMs PaOOTHI U YBEINYMBASICh BO BpeMs May3bl
KOJIeOJIeTCs OKOJIO AOIYCTUMOTO 3HAYEHUs], YBEIUYHBAsICh BO BpeMs pabOThI U CHIKAsCh BO BpeMs May3bl




B cucreme anexrpornpusosa «I'eneparop—/{Burarensy peryanpoBaHue CKOPOCTH BpalLEHHs] MEXaHH3Ma OCYILECTBISIETCS 33 CUET
TUTABHOTO M3MEHEHUS CIIEAYIOIICH BETMUMHEL:

TOKA Harpy3Ku

HanpsHKEHUs SKOPHOM 0OMOTKH

CTaTOPHOT'O COIPOTHBIICHUS

COIIPOTHBIICHHS B IIETI POTOPa

BCE IIEPEUHCIICHHBIC BETHUUHEI

Cnoco0aM# MOBBIIIEHUS TOYHOCTH OCTAHOBA IIAXTHBIX NOABEMHBIX MAalllMH 1 J'[I/I(i)TOB SABJIATOTCA:
YMCHBIIICHHEM BPEeMEHH CpabaThIBAHUS alMapaTypsl OTKIIOYCHHS

yYMEHbBIIIEHHEeM HayalbHOH CKOpOCTU

HEPEKTIOYEHNEM Ha MaIIyl0 CKOPOCTh NPU TOABE3E K dTaXKy

HCTIONIB30BaHUEM 0OJIee COBEPIIEHHOW KOHCTPYKIIMH TOPMO3HBIX YCTPOMCTB

BCC OTBETLI ITPAaBUJIBHBIC

DJIEKTPONPHUBOJI JTUHTOB UMEET CIICAYIONTHE 0COOCHHOCTH:

HEpaBHOMEPHOCTh HAarpy3KH B TEYCHHE BpeMEHH pabOThI

CKOPOCTb ¥ YCKOPEHHE OrPaHUYCHBI (PH3HOIOTHYCCKUMU OCOOCHHOCTSIMHU YETIOBEKa
CKOPOCTB ¥ YCKOPEHHE OTPaHMUYCHBI MEXaHUYECKON MPOYHOCTHIO KOHCTPYKIINU
TP OCTAaHOBE HEOOXOMMa BBICOKAst TOUHOCTh OCTAHOBA KAOWMHBI

BCE OTBETHI MIPABUIIBHBIE

ITo kakoit cxeMe coemMHEHUsT 0OMOTOK CTaTOpa COCAMHSIOTCSI OOMOTKH JIBUTATENsT HA HOMUHAIBbHOE Hanpspkerne 220/380 B, ecnn
OHHM BKJIFOUAIOTCS B CETh C JIMHEHHBIM HanpspkeHueM 220 B?

3Be3/a

TPEYTrOJIbHUK

3Ur3ar

Pa30MKHYTBIN TPEYTOJbHHUK

JBOIHAad 3Be3/1a

IIpu xaKoM pacHoNI0KEeHNH MEKTPOIPUBOAA JIU(TA JOCTUTAeTCsT O0sIee BBICOKUH K.IL1.:
IpU HIDKHEM

IpU BEPXHEM

IIPU CPEHEM

K.IL.JI. HE 3aBUCUT OT PacIIOJI0kKEHUS IEKTPOIPUBOIA

ITpu KakOM PacCIIONIOKEHUH HIEKTPOIIPHBOIA JH(Ta JOCTHIACTCS MEHBIINH H3HOC KaHATOB!
M3HOC KaHATOB HE 3aBHUCUT OT PACIOJIIOXKEHHUS IEKTPOIIPUBOIA

IpU BEPXHEM

IIPU CPEHEM

TIPU HIDKHEM

YT0 U3 IEPEUHCICHHOTO SABISETCS JIOCTOMHCTBOM HIPKHETO PacIoNosKEHHs SJIEKTPONIPHUBOAA TU(TOBBIX YCTAHOBOK:
BO3MOJKHOCTB JIY4IIETO BBITOJHEHUS N30JIINT

MEHBIIUH U3HOC KaHATOB

yIpolieHue o0CIyKUBaHUE U PEMOHTA 000PYIOBaHUS

Ha kakux maccaxupckux JUPTax IPUMEHSETCs 0e3pEeAyKTOPHBIH 3JIEKTPOIPUBOI:
OBICTPOXOTHBIX

CKOPOCTHBIX

THXOXOHBIX

BBICOKOCKOPOCTHBIX

UYeM BBIIIE XKECTKOCTh MEXAHUYECKOU XapaKTCPUCTUKU ABUTAaTCIIA IIPUBOJIa HH(I)TOBOﬁ YCTaHOBKH IICPCa OCTaHOBKOM:
TEM TOYHOCTHh OCTAHOBKH HHXKC

TeM Oosice cTaOMIbHA HayadbHAs OCTAaHOBOYHAS CKOpPOCTH IpUBOJAA

TEM TOYHOCTHb OCTAaHOBKH BBIIIC

Kaknm maccaxupCKuM JIU(TaM COOTBETCTBYET CKOPOCTH ABMKEHMS KaOHHBI 10 0,5 M/c:
OBICTPOXOIHBIE

CKOPOCTHBIE

THUXOXOJTHbIE

BBICOKOCKOPOCTHBIE

JTUQPTOB C TaKOI CKOPOCTBIO HE CYIIECTBYET

Kaknm maccaxupckuM JIHPTaM COOTBETCTBYET CKOPOCTH ABHKEHHS KaOMHEI 0T 2 10 4 M/C:
THUXOXOJHBIC




OBICTPOXOIHBIE

CKOPOCTHBIC

BBICOKOCKOPOCTHEIC

JUQTOB C TAKOW CKOPOCTHIO HE CYIIECTBYET

BepxHuii 0MyCTHMBIN TIPee CKOPOCTH JBMKEHUS KaOWH ITaCCaKMPCKUX JIN(PTOB OTEYECTBEHHOTO MPOMU3BOJICTBA COCTABIISET:
10 m/c

8 m/c

2,5 M/c

5 m/c

BEPXHETO Mpejieia CKOPOCTH JTH(TOB HE CYLIECTBYET

Kakast 13 mepeyrcaeHHBIX CUCTEM JICKTPOIIPHUBOIA HE IPUMEHSETCS IS JTUQTOBBIX MEXaHU3MOB C ITOBBIIICHHBIMH TPEOOBAHUSIMH
B OTHOIIICHHHU PETYITHPOBAaHUS CKOPOCTH U KECTKUMHU TPEOOBAHUSMH B OTHOIICHUH TIOCTOSTHCTBA YCKOPEHHSI:

cuctema I'-/1.

cuctema TTI-/I.

cuctema [TU-AJ]

BCE BapUaHThI CUCTEM IPUMEHSIOTCS

CyIecTBEHHBIM HEOCTATKOM CHCTEM 3JIEKTPOINIPUBOAA IU(PTOB C PENEHHO-KOHTAKTOPHOM aBTOMATHKOMH SIBIISIETCS:
3HAYNTEIBHBIN [TyM B 3aHUU

OTHOCHUTENBHO Majioe OBICTPOAEHCTBHE aBTOMATHKH

CHI)KEHHE TOYHOCTH OTPAaOOTKH CHI'HAJIOB B IIPOLIECCE HKCILTYaTalllN

BCE TICPEUNCIICHHBIC HEIOCTaTKN

Kakue npurateny NpuMeHSIOTCS IS IPUBOJA THXOXOIHBIX IPY30BBIX TU(TOB, OTIHYAIONIUXCSA OOIBIION IPy30M0IbEMHOCTHIO:
ACHHXPOHHBIE JIBUTATENH ¢ (Pa3HBIM POTOPOM

ACHHXPOHHBIE ABUTATENN C KOPOTKO3AMKHYTBIM POTOPOM

JIBUTATEIH IIOCTOSHHOIO TOKa

CUHXPOHHBIC JBUraTeIH

BCE N1EPEUHCIICHHBIE IBUTATENIN

Kaxwue nBurarenu npuMeHsIoT Ul IPUBOAA TUXOXOIHBIX JTU(TOB ¢ OONBIION YaCTOTOM BKIIOUEHHS B Yac:
ACMHXPOHHBIC IBUIaTEN! C (PasHBIM POTOPOM

ACHHXPOHHBIE JIBUTATEHN C KOPOTKO3AMKHYTBHIM POTOPOM

JIBUTATEIU IMOCTOSIHHOTO TOKA

CUHXPOHHBIE

BCE TIepeYHCIICHHbIE

Kaxkwue Tunel DJIEKTPONPUBOAA NPUMCHAIOTCA T IIAXTHBIX NOABEMHBIX MAallIUH B I‘OpHOpy,ZLHOﬁ TIPOMBIINIIICHHOCTU:
ACHHXPOHHBIN IBUTATENb C (ha3HBIM POTOPOM

cuctema I'-/]

BCC NEPCUNCICHHBIC TPUMEHAIOTCS

Kakoii BennunHOM orpaHMYMBaETCsl MOITHOCTh OJHOBUTATEIHHOTO ACHHXPOHHOTO 3JIEKTPOIPUBO/IA MAXTHBIX ITOABEMHBIX
MaIlInH:

HECKOJILKO ThICSY KBT

1200 kBt

12 kBt

100 kBt

MOIIIHOCTh HE OTPaHUYMBACTCS

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

cuctema I'-J1

cuctema TII-JT

cUCTeMa Ha OECKOHTAKTHBIX JIOTHUECKUX AJIeMEHTaX

ACHHXPOHHBIH JBUTaTENb C (a3HBIM POTOPOM

KonTpoub 3a TeMnepaTypoil 3EKTPOABUTaTENS OCYILECTBIACTCSA:
arnmnapaTaMyd MakKCUMaJlbHOM TOKOBOM 3all[UThI

MarHUTHBIMHU ITyCKaTENAMH

TEIUIOBBIMU pelie

TEPKOHOBBIM 3J1EKTPOMArHUTHBIM pejie

KaknM maccaxxupckuM M TaM COOTBETCTBYET CKOPOCTh JBIDKSHHUs KaObuHbI 10 0,71 M/c:
THXOXOJIHBIE
OBICTPOXOIHBIE




CKOpPOCTHBIE
BBICOKOCKOPOCTHBIE
T(TOB C TaKOH CKOPOCTHIO HE CYIIECTBYET

Kaxum naccaxupckum nudTaM cOOTBETCTBYET CKOPOCTH ABMXKEHHs KabuHbl 710 0,5 M/c:
THUXOXOJHBIE

OBICTPOXOTHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

T(TOB C TaKOH CKOPOCTHIO HE CYIIECTBYET

CyIeCcTBEHHBIM HEZI0CTATKOM CHUCTEM JICKTPOINPUBOAA JTU(PTOB € PEeiiHO-KOHTAKTOPHOH aBTOMATHKOI SBIISETCS:
3HAUUTEINbHBII IIyM B 3JaHUN

OTHOCHTENBHO Majioe OBICTPOIEHCTBHE aBTOMATHKH

CHIKEHHE TOYHOCTH OTPAOOTKH CHUTHAIOB B IIPOLIECCE IKCILTyaTallUH

BCE I1EPEYNCIICHHBIE ITYHKTHI

Kakne gBuraTeny IpIMEHSIOT U IPHUBOAA THXOXOIHBIX JIU(TOB ¢ OOJIBIION YaCTOTOH BKIIOYEHHS B Hac!
ACUHXPOHHBIE JIBUTATENH € (ha3HBIM POTOPOM

ACHMHXPOHHBIE JABUIATENN C KOPOTKO3AMKHYTHIM POTOPOM

MIOCTOSTHHOT'O TOKa

CUHXPOHHBIE

BCE [IEPEYHCIICHHbIE

Kakne u3 mepedncieHHbIX JBUraTeNlei IpUBOIa CKOPOCTHBIX M BEICOKOCKOPOCTHBIX JIN(TOB MPUMEHSIOTCS C aBTOHOMHBIMHI
npeobpaszoBatensmu (cucremsl I-11 u TII-11):

ACHHXPOHHBIE ¢ (Pa3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3AMKHYTBIM POTOPOM

JBHUTATENN MOCTOSHHOTO TOKA

BCE I1EPEYHCIICHHbIE OIMHAKOBO IIPUMEHSIOTCS

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

He npesbimaeT 500 B mocTosHHOTO ¥ 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

JUn1s1 271eKTponpuBOa MOCTOBBIX KPaHOB HCIONB3YIOTCS CIIEMYIOIINE CEPUU aCHHXPOHHBIX JBUTaTeneil ¢ GpasHpIM poTOpOM:
4A, 5A

MTKF, MTKH

IIBCT, 411D

Al1

MTF, MTH

HET [IPaBUIBHOTO OTBETA

JIitst SEKTPOTIPUBO/IA MOCTOBBIX KPAHOB UCIIONIB3YIOTCS CIEAYIONINE CEPHH ACHHXPOHHBIX JIBUTATENEH C KOPOTKO3AMKHYTHIM
poTopoM:

4A, 5A

MTKF, MTKH

[IBCT, 411®

T

MTF, MTH

HET NPaBWILHOTO OTBETA

CraTuueckre Harpy3Kd yCTAaHOBOK MEXaHM3MOB MEpEeBIKEHUS K TIOBOPOTA KPaHOB, pabOTAIOUINX Ha OTKPHITOM BO3AYXE
CYIIECTBEHHO M3MEHSFOTCS:

TP HAJMYWHU YKJIOHA

TIPU BO3JIEHCTBUU 0K

BCEI/Ia OCTAIOTCS ITOCTOSTHHBIMH




IIPU BO3JEHCTBUU BETPA

Ha xaknx MexaHW3MaX KpaHOB YCTaHABIMBAIOTCS KOHEUHBIC BRIKITIOYATEIH, OTPAaHUINBAIOIIHIE X0] 3aXBaTHIBAIONIETO YCTPOHCTRA
BBEpX:

Ha MEXaHNU3MaxX 0Cc000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHN3MaX Iepe/IBHKECHUS

Ha MEXaHU3Max MoJbeMa

Ha BCEX MEXaHH3Max

Ha MEXaHNW3Max 0c000 KPYHMHBIX HOPTaJIbHBIX KPAHOB

Kakne u3 nepedncieHHbIX JBUraTeIei IpUBOAa CKOPOCTHBIX M BEBICOKOCKOPOCTHBIX JIN(TOB HMEIOT HAMITY4IINE BO3MOXKHOCTH B
OTHOIIEHHH TOYHOCTH OCTAHOBKH U YCKOPEHUH IPH MEPEXOIHBIX MpoLeccax:

ACHHXPOHHBIE ¢ (Pa3HBIM POTOPOM

ACHUHXPOHHBIE ¢ KOPOTKO3aMKHYTHIM POTOPOM

JBHUTATENN MOCTOSHHOTO TOKA

BCE MIEPEUHCIICHHBIE OJIMHAKOBO MPUMEHSIOTCS

JlnHaMHU9ecKue Harpy3KH 3JIEKTPOIIPHBOJIOB JI€O0ET0K BO3HUKAIOT MIPH:
TOPMOKEHHU

MycKe

YCTaHOBHBIIIEMCS PEKIME paOOTHI

pEBEPCUPOBAaHUU

PaccunrtaTh HEOOXOAMMYIO HOMUHAIBHYIO MOIITHOCTG JIJISI IBUTATEIS p&KUMa paboThl S3, eClTi SKBUBAJICHTHAS MOITHOCTH P>=10
kBT, a geiicTBuTeNbHAS IPOIOJKUTENBHOCTS 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 CCTHU SABJIAIOTCSI HOMHHAJIbHBIMHU

BO3MOXEH, €CITH [UTAOIIAs CETh Tpex(aszHas

HEBO3MOXKEH

BO3MOIKEH, €CITH COOIOIEHBI Bce TPeOyeMble YCIIOBUS TOAKITIOYESHUS TBUTATEIS

Kakue cribl BO3HUKAIOT Ha IPSMOJIMHENHBIX TOPU30HTAIBHBIX U HAKJIOHHBIX y4acTKaX KOHBelepa U pacipeaeseHbl 0 y4acTKy
PaBHOMEPHO:

CHJIBI COTIPOTHUBIICHUS IBUKEHUIO, 3aBUCSIINE OT HATSHKEHUS TSATOBOTO JIEMEHTa

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

CHWJIBI TPEHUS

JNIMHAMHYECKHUE Harpy3Ku

CUJIbI HATSDKEHUS TATOBOTO 3JIEMEHTa

Kakwne BUIBI My(QT IPUMEHSIFOT B 3JICKTPONIPHBOIC KOHBEHEPHBIX YCTAHOBOK, PEIBIBIISIONIIX MTOBBIIICHHBIC TPEOOBAHUS K
TUTABHOCTH TTyCKa:

THJIPABIHYECKAs

ANIEKTPOMArHUTHAS

TTOPOIITKOBAS

BCE MEPEUHCICHHBIE

Kakwne criibl BOSHUKAIOT Ha y9acTKaX M3rn0a TATOBOTO 3JEMEHTA KOHBelepa M COCPEIOTOUCHBI B paMKax JIyr' 3TOTO y4acTKa:
CHUJIBI COTIPOTUBIICHUS IBUKEHUIO, 3aBUCSIINE OT HATSHKEHUS TSATOBOTO JIEMEHTa

CUJIBI COTIPOTUBIIEHUS IBUKEHUIO, HE 3aBUCAILIME OT HATSHKEHUS TATOBOTO 3JIEMEHTa

CHUJIBI TPEHUS

JNIMHAMHYECKHUE Harpy3Ku

CUJIBI HATSDKEHUS TSATOBOTO 3JI€MEHTa

ITpuBoaHON ABUraTeNnb LEMHBIX KOHBEHEPOB JOKEH pacnoaraTbes:
HOCJIe y4acTKa ¢ HanOoJbIIel Harpy3Koit

I0CJIE Y4acTKa ¢ HaMMEHbIIEH Harpy3Kou

JI0 y4acTKa ¢ HauOOJIbIIEH Harpy3Koi

JI0 y4acTKa C HauMEHbIIEH Harpy3Koi

B KOHIIE BCEX Y4aCTKOB KOHBEMepa HE3aBUCUMO OT Harpy3KU

KonBeliepbl cTporo TpaHCIOPTHOI'O HA3HAYEHUS:
UMEIOT OJIHY HEU3MEHHYIO CKOPOCTb ABUKECHUS
UMEIOT OJIHY PETYIHPYEMYIO CKOPOCTD IBUYKECHUS




HUMEIOT JIBE CKOPOCTHU ABHKEHUS
MOTYT UMETh HECKOJIBKO CKOPOCTEN
TPEOYIOT PETYIIUPYEMBIH AJIEKTPOTIPUBO.T

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 JOTIOJHUTENBHBIX COMPOTUBIIEHUH B CTATOPHYIO IIeTIh aCHHXPOHHOTO ABHUTATENS C (ha3HBIM POTOPOM

BBEICHUEM JOTMOJHUTEIBHBIX COMPOTUBIICHUI B POTOPHYIO LIEMb JBUraTes MOCTOSHHOTO TOKA

BBEICHUEM JIOTIOJHHUTENBHBIX COTIPOTHBIICHUH B CTATOPHYIO IETb JBUTATENS TOCTOSIHHOTO TOKa

HH OJIHUM M3 THX CIIOCOOOB HEIB3S

Kaxwe u3 nepeqncieHHbIX TpEOOBAHMN OTHOCSTCS K 3JIEKTPOIPUBOAAM MEXaHU3MOB HENIPEPHIBHOTO TPAHCIIOPTA:
BBICOKOE OBICTPOICHCTBHE CHCTEMBI YIIPABICHNS IPHBOJIOM

BO3MOXKHOCTB PEBEPCHPOBAHUS

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

obecrieyeHne He0OOXOMMOTO TIPH paboTe qrana3oHa PerylmupoBaHUsI CKOPOCTH

Kaxue u3 nepeuncieHHbIX JBUraTeici He IPUMEHSAIOTCS B QJIEKTPOIPUBO/IE KOHBEHEPOB B KAUECTBE IPUBOJHBIX:
ACHHXPOHHBIE JIBUTATENH ¢ (Pa3HBIM POTOPOM

ACHUHXPOHHBIE ABUIATENN C KOPOTKO3AMKHYTBIM POTOPOM

JIBUTATEIIHU IIOCTOSHHOIO TOKA

CUHXPOHHBIC JBUraTeIH

UYemM ompegensercss KOHCTPYKLUS KOHBEHEPOB Pa3IMUHBIX TUIIOB:
XapaKTepoM IepeMellaeMbIX IPYy30B

BECOM

CKOPOCTBIO ABHKCHUS TPY30B

BCE [IEPEUYUCIICHHOE

Kakue 13 nepednciieHHbIX HEJOCTaTKOB XapaKTEPHbI JUIsl CHHXPOHHBIX ABUIraTeNel P UCIIO0Ib30BaHUU UX B IIPUBOJIE
KOHBEHEPHBIX YCTaHOBOK:

HEJOMyCTUMOE MPEBBIILICHUE TEMIIePaTyphl ABUTATENs

HU3KHE SHEPreTHUECKUE MOKa3aTen!

CUHXPOHHBIH JBUraTeIb JOPOKE ACHHXPOHHOIO

BCE [IEPEUUCIICHHbIE

MOMEHT HHEPIUH MOCTYIaTeIbHO-IBIKYIIINKCS MAacC KAHATHBIX M JICHTOYHBIX KOHBEHEPOB OOJIBIION IPOTSHKEHHOCTH:
B 10+20 pa3 MeHbllIe MOMEHTA HHEPLUH JBUraTeIel IpuBoIa

B 10+20 pa3 GoJbllle MOMEHTA HHEPLIUH IBUTaTeNe NpruBoIa

B 2+3 paza OoJibllle MOMEHTa MHEPLIMH JIBUTaTENIeH IPUBOAA

MPUMEPHO PaBEeH MOMEHTY WHEPLIUH ABHTATENeH IpUBOIa

HpaBUJIBHBIN OTBET HE yKa3aH

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

Macchbl KOHBEHEPHOH JIEHTHI

yIila HaKJIOHa KOHBelepa

HE 3aBUCUT OT NIEPEUUCIICHHBIX 1apaMETPOB

BCE [IEPEUUCIICHHBIE IaPaMETPBI BIUAIOT HA 3HAUEHUE MOLIHOCTH JBUraTess

3aTsHKHOM ITyCK KOHBEHEPOB OOJIBINOH MPOTSHKEHHOCTH 00eCIeYnBaeTCs
YBEIMYEHUEM YHCIa ITyCKOBBIX cTyneHen a0 10...20

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

BCE OTBETHI IIPABUJIbHBIC

CKOJIBKO TJIaBHBIX IIPHBOJIOB UMEET OJHOKOBIIOBBIN SKCKaBaTOP?
OIUH

Ba

YyeTsIpe

IECTh

ooxpmre 10

Kakoii pesxiM paboThl y 37EKTPOIIPUBO/IOB TI0IbEMa U HAIIOpa SKCKaBaTOPOB?
JUIATENbHBIN

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPaTKOBPEMEHHBIN




HepeMEeKarOIIUHCS PEXKUM C YaCTBIMHU PEBEPCaMu
BCE BBILICIIEPEUHCIICHHBIE PEXHUMbI BCTPEYAIOTCSI

YeMy paBeH Juana3oH PeryiMpoBaHus 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 PETYJINPOBAHUSI CKOPOCTU

BBICOKYIO TIPOM3BOIUTEIIFHOCTD

XOpOIINe ANHAMUYECKUE MOKa3aTeI!

HE HY>XHBI BOOOI1Ie

INomyxecTkue 1 MATKHE MEXaHIMYECKUE XapaKTEPUCTHKHU TJIABHBIX IPUBOJIOB SKCKAaBATOPA HEOOXOANMBI JUIs
HaOJII0JICHHS 33 YBEIMUECHUEM Harpy3KH I10 MaJAeHUI0 CKOPOCTH

o0JierdyeHus PeoI0JICHUst AMHAMUYECKOTO MOMEHTA JIBUTATeIs

BCE OTBETHI IPaBHUIIbHBIC

Y Kakoro npuBoJa SKCKaBaTopa MEXaHN4ECKasi XapaKTEPHCTHKA JMHAMHYECKOTO TOPMOXKEHHUSI UMEET OOJIBILYIO )KECTKOCTh?
MPUBOJ TObEMA

MPUBOJ] TOBOPOTA

HPHBO/JI Haropa

HPHUBOJ X0/

YV kakoro mprBoJia SKCKaBaTOpa MeXaHMUYECKas XapaKTepUCTUKa TUHAMUYECKOTO TOPMOKEHHSI UMEET HAUMEHBIIYIO KEeCTKOCTh?
MPUBO/I TIOTbEMa

MIPUBOJT TOBOPOTA

MIPUBOJI HAITOPa

MIPUBOJ X0/

Ecnu KoBII 9KCKaBaTOpa YAEPKHUBAETCS B MOJBEIIEHHOM COCTOSHUM, TO 3IEKTPONIPUBOJ IOIbEMA
paboTaeT B pexuMe JUHAMUYECKOTO TOPMOXKEHHUS

paboTaeT B pesKUMe KOPOTKOTI'O 3aMbIKAHHSI

OTKJIFOYEH OT CETU

paboTaeT B pexXuMe IPOTHBOBKITIOYCHHS

MIPaBWJIBHBIM OTBET OTCYTCTBYET

Kakne u3 mepedncieHHbIX TpeOOBaHMH SABIAIOTCS TPEOOBAHUAMH K MIEKTPOIPHBOTLY OJJHOKOBIIIOBBIX 3KCKaBaTOPOB!
IIPOCTOTA U HAJIE)KHOCTh

BO3MOKHOCTb PEBEPCHUPOBAHU

BBICOKOE OBICTPOJICHCTBHE CHCTEMBI YIIPABICHNS IPHBOJIOM

BCE NIEPEUUCIICHHBIE

Kaxkwue u3 nepeqncieHHbIX BO30yIUTENEH TeHepaTOPOB MIEKTPOIPHBOJIOB SKCKaBATOPOB SBIISIOTCS MEHEE HaJEKHBIMH:
MarHUTHbIE YCUIIUTEIN

TUPUCTOPHBIE YCUIIUTENIN

3JIEKTPOMALIMHHBIEC YCHIIUTEIH

BCE TICPEUHCIICHHBIC BO30OYIUTEHN OTMHAKOBO HAICKHBI

Kakue u3 nepeuncieHHbIX BO30yUTeNeH TeHepaTOPOB MEKTPONPUBOIOB IPUMEHSIOTCA Ha MOIIHBIX 3KCKaBaTOpax, rae TpedyeMas
HOMHHAaJbHAs MOIIHOCTh yCUIUTENs npepbimaet 51110 kBT:

MarHUTHbIE YCUIIUTENIN

TUPUCTOPHBIE YCUIUTEIN

JNIEKTPOMAIINHHBIE YCUITUTEIH

BCE TIEPEUHCIICHHBIC BO30OYIUTENHN MIPUMEHSIOTCS

B kaxom pexxume paboTaeT 0HOKOBIIOBBIM SKCKaBaTOP:
JIETKUH

TSDKENBIN C MOCTOSIHHON Harpy3koi

BECbMa TSDKEINBIH ¢ PE3KOIEPEMEHHOM HAarpy3Koil
cpeHuil co c1aboTnepeMeHHON Harpy3Koi

0C000 TSDKEITBIH

Kakoii TuI 2nexTponpruBoja HaWTy4dIINM 00pa3oM YAOBIETBOPSET BCeM TpeOOBaHUAM, MPeIbSIBIsIEMbIM K IPHBOIY 3KCKaBaTOPOB




cpeaHei u OOIBIION MOLTHOCTH:
MOCTOSTHHOTO TOKa
ACHHXPOHHBIN IPUBOJ
CUHXPOHHBIHI IIPUBOJ,

cuctema I'-J1

cuctema TTI-J{

Kakoii Tum anexTponprBoa IIaBHEIM 00pa30M MIPUMEHSIETCS Ha 9KCKaBaTOPaxX Majoi MOITHOCTH:
JU3€IbHBIN IPUBOJT

NEKTPUUECKUI TPUBOJ

cuctema I'-/]

cuctema TTI-J{

Ha xaxoM HanpsKeHHH OCYIIECTBISETCS MUTaHNE MPUBOAA SKCKaBaTOpa OT PacCHpeAeTUTEIbHOTO 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 ABUTaTeNeil IPUBOIUTCS BO BpallleHHE TPeoOpa30oBaTeNbHBIN arperaT HHINBHIyaIbHBIX
TEHEPaTOPOB INIaBHBIX IIPUBOIOB OJHOKOBIIOBBIX SKCKaBaTOPOB:

ACHMHXPOHHBIN JIBUraTeib

JIBUTaTeNb IOCTOSHHOTO TOKA

CUHXPOHHBIH JBUTaTEIb

Ha xakoM HanpspKeHHH cTaTtopa paboTaroT JBUraTeIH, PUBOIIINE BO BpallleHHe MPeoOpa3oBaTeIbHbIN arperaT HHINBUIYaTbHBIX
TeHEepaTOPOB TTIABHBIX MPHUBOJIOB OJHOKOBIIIOBBIX IKCKABATOPOB:

10 kB

220 wm 380 B

6 mm 10 xB

3 i 6 kB

380B

YT0 3 IEePEeYHCICHHOTO IPHBOJHUT BO BpaIlleHHE FeHePaTOPhI IIABHBIX MPUBOJOB OJJHOKOBILIOBBIX IKCKABATOPOB:
ACHUHXPOHHBIN ABurarens (50 %)

JIBUraTesb MOCTOSHHOTO TOKA

CHHXPOHHBIH auraTensb (50 %)

Ha Kakoe HanpskeHHe YCTaHABIMBAKOTCS TPAHC(HOPMATOPBI IS IUTAHKSA JABUIATENEH HE OCHOBHBIX MPUBOIOB OJIHOKOBIIOBBIX
JKCKABATOPOB:

10/6 xB

10/0,4 xB

6-10/0,4 xB

3-6/0,4 xB

380/24 B

Ha kakoe HanpspKeHUe 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 ABHUIaTENs OJHOKOBIIOBOTO 3KCKaBaTOPA:
OT [IapaMeTPOB YEPIAEMON OPObI

0T TpeOOBaHUH K CKOPOCTH IBUTATEIS

OT €MKOCTHU KOBIIIA

OT BCETO MEPEYNCIEHHOTO

I[H}I TJIaBHBIX 3J'leKTp0HpI/IBOZ[0B OAHOKOBIIOBBIX 3KCKaBaTOpOB I/ICHOJ'H:ByIOTC}I CJ'IC,Z[y}OLLlI/Ie CepI/II/I MAaIIrH IIOCTOAHHOI'O TOKA:
4A, 5A

MTKF, MTKH

TIBCT, 4T1®

hinss

D

HET IPAaBUWJIBHOTO OTBETA




UTo U3 MepeduCIeHHOTO0 ABIIeTCA BaKHEHIINM TpeOOBaHHEM, IPEIBABIIEMBIM K IEKTPOIIPUBOY IKCKaBaTOPOB:
yAep)KaHUE MyCTOTO KOBIIA U IPYKEHOTO KOBIIIA 3@ CYET EKTPUIECKOTO TOPMOKECHHS

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

MOPOCTOTA M HAJIEKHOCTh

BBICOKOE OBICTPOICICTBIE CHCTEMBI YIIPABICHHUS IPHBOIOM

obecriedeHre HEOOX0AMMOTO TPH paboTe Trana3oHa PeryaIupOBaHUs CKOPOCTH

BCE MEPEUHCIICHHOE

DJIEKTPOIPHUBOJI POTOPHOTO KOJieca 3KCKaBaTOPOB MaJIOW MPOU3BOIUTEIHHOCTH (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) ocymecTBasIeTCs:
cuctemoit TII-/]

TOJIBKO aCHHXPOHHBIMH JBUTATEISIMU

ACHHXPOHHBIMH JIBUTATENISIMH MIIH MAIIMHAMH IIOCTOSIHHOTO TOKA, BKIIFOYEHHBIMH 10 cucteme [-/1.

CUHXPOHHBIMHY JIBUTATEISIMU

JIBUTATEISIMH CHEIMAIBHOTO HMCTIOJNHEHHS

DJIEKTPOIIPHUBOJI POTOPHOTO KoJieca IKCKaBaTOPOB OOJIBIION MPOoU3BOAUTEIbHOCTH (CBBIIIE 1500 M3/9) ocymiecTBiseTcs:
cuctemoii I'-JI, ”HOT1a aCHHXPOHHBIMU JIBUTaTEIAMU

CUHXPOHHBIMH JBUTATEISIMU, PEXKE ACHHXPOHHBIMHU

cuctremoit TII-]

JIBUTATEISIMH CHIETIATBHOTO UCTIOTHEHHSI

JIBUTATEISIMH MTOCTOSTHHOTO TOKA

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

NPUOIM3UTENBHO PaBHBI CTATHYECKUM

MEHBIIIE CTATUYECKUX Harpy30K

MIPEBBIIIAIOT CTATUYECKUE HATPY3KH

OTIPENEeNAI0T HEOOXOUMYIO MOIITHOCTD JIBUTATEIS

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

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

JABUTATE]Ib MIOCTOAHHOI'O TOKA ITOCJICA0BATCIIBHOTO BO36y)KI[CHI/I$[

aCI/IHXpOHHI)Iﬁ JBUTATCIIb

BEHTUJIbHBIN JBUTATCIIb

Yro mCIIoNmB3yeTcst IS IO IAEePKaHHUs TOCTOSHCTBA CTOITOPHOTO MOMEHTA B SKCKaBaTOpax B pa3IMYHBIC BpeMeHa roja?
oTpHIaTeNnbHas 00OpaTHAs CBA3b 10 MOMEHTY

KOMIIEHCAIMs BO3MYIIAIOINX (haKTOPOB

TeMIepaTypHast CTAOWIM3aIMs XapaKTePUCTUK

CTaOWMIIM3AINS TEMIIePaTyphl MAITMHHOTO ITOMEIICHUS

Hanuuue 3a30POB B KHHEMATHYCCKUX LEIAX pa6oqel71 MalIuHBbI
Pa3MBIKAIOT MEXaHUYCCKYIO CUCTEMY

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

OTPULIATCIBHO CKa3bIBAIOTCA Ha CTATUKE

OTpULATCIIbHO CKAa3bIBAOTCSA HA JUHAMHUKE

BCC OTBETHI ITPAaBUIIBHBIC

K nrodram u ynpyrum gedopMariisiM 31eMEHTOB, PACTIOIOMKEHHBIM TOCIEA0BATEILHO B KHHEMATHYECKOM 1K Mepeaadr OTHOCSIT
TFOQTH B My Tax

TOQT MOAIINITHAKOB

yrpyrue 1ehopMain KOpIrycos

yrpyrue aedhopMalvy B iepeaade

ITnaBHOCTBH BBIOOPA 3a30pa B MEXaHUYECKOI YacTH pabodeil MalTiHbBI 00eCIeINBACTCS
OrpaHHYEHHEM MOMEHTA U €ro IPOM3BOIHOM

OTpaHWICHHEM CKOPOCTH M YCKOPEHHS

OTpaHUYIECHUEM TOKa

YBEIIMYEHUE JITUTEIEHOCTH MEPEXOJHOTO IpoLecca




BCC OTBETLI ITPABUJIBHBIC

Kaxk o6ecrnieunBaercst OTPaHNYCHUEC YCKOPCHHUC ABUTATECIISI Y HHCPIHUOHHBIX MCXaHU3MOB

BBEJICHUEM IIPEIBAPUTEIBHON CTYIIEHU PETYINPOBAaHUS MOMEHTA

3a1aTYUKOM MHTCHCHUBHOCTH

BBEJICHUEM MOJIOKUTEIBHOM O6paTHOfI CBsI3U 110 BO3MYIICHHUIO
YMCHBIIEHUEM MOMEHTA CTOIIOPCHUA B MOMCHT ITyCKa

BCC OTBETLI ITPABUJIBHBIC

UYTo M3 IIepeunCIeHHOTO SBIAETCS JOCTOMHCTBOM CHHXPOHHOTO JBHUTATENI B KA4eCTBE MIPHUBOIHOTO B AIIEKTPOIPHUBOIEC
MEXaHHU3MOB ITOPIIHEBOTO U EHTPOOEKHOTO THUIIOB!
BO3MOKHOCTbB MOJIy4EHHUS] ONTUMAJIBHOTO PEKMMa MO0 PEaKTUBHON SHEPTUU
€ro CKOpPOCTBb OCTaeTCs HeM3MEHHOH IpH JIF000# Harpy3ke Ha BaJly B IIpe/ieliax ero eperpy304Hoii CiocoOHOCTH
MEHee TyBCTBHTEJICH K KOJICOaHNIM HANIPSHKCHUS CETH, YeM aCHHXPOHHBIN IBUTaTENb

BCC NEPCUNCIICHHOC

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu onieHuBaHus OTBETA HA 3a4€TE C OLEHKON
O1eHKa «OTIMYHOY» BBICTABIISAETCS, KOTAa 00y4YaroUMiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BEIBOBI H 0000IICHIS, IIPHBOIUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE

MOHOJIOTHYECKOH PEedbi0 M CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrja 00y4aromuics IeMOHCTPUPYET POYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 000OIIEHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIAET HECYIIECTBEHHBIE
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTENFHOM KOPPEKIIMH ITPEIogaBaTeNIeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUics HerTyOOKie TeOpeTUIeCKre 3HaHUs, IPOSIBIIAET cabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUH U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOT/Ia 00yJaromuiicsa AeMOHCTpUPYeT HE3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeaTh apryMEHTHPOBAHHBIE BBIBO/IbI M IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNUS, AENAeT OIINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaXKe IPH KOPPEKIINH

npenoaaBaTeieM.

Hpoxomz[e}me KOHTPOJIBHOT'O MCPOIIPUATHSA 11O CAa4Y€ 3a4€Ta C OLICHKOM CUHUTAETCS BBIIIOJTHEHHBIM YCIICHIHO, €CJIU IIPH €Tro
OIICHMBAHUH IOJTYYCHA OLICHKA HC HUKC «YAOBJICTBOPHUTCIILHO».

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

Bubanoreka

M3parenscTBoO, TO1, 3. aapec

JI1.1 | ®oTues M.M.

OJeKTpOIpUBOA U
9NEeKTPooOOpyaOBaHHE
METaJUTyprHYeCKHX II€XOB!
y4aeOHOEe TIocobue

Mocksa: Metamnyprus, 1990,

JI1.2 | CumaxoB I'. M.

ABTOMAaTU3UPOBAHHBIN
ANEKTPONPHUBOJ B
COBPEMCHHBIX TEXHOJIOTHSX !
yaebHOe ocobue

Hosocubupck : HoBocubupckuit
roCcylapCTBEHHbII TEXHUUECKUH
yHuBepcurert, 2014 r.,
https://biblioclub.ru/index.php?
page=book&id=436277

JI1.3 | A IO. YepHnsiues, 1O.
H. dementren, U. A
YepHbilieB

DJEKTPONPUBOJ IEPEMEHHOTO
TOKa : yuyeOHOe rmocobue

Towmck : M3parenscTBo ToMckoro
MOJINTEXHUYECKOTO YHUBepcuTera, 2015
r., https://biblioclub.ru/index.php?
page=book&id=442089

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI2.1 | CoxosnoB M.M. ABTOMAaTHU3UPOBAHHBIN Mocksa: Dueprusi, 1996,
ANEKTPOTIPHUBOT
00IIETTPOMBIIIIEHHBIX
MEXaHU3MOB: YUeOHUK
JI2.2 | Hukurenko I'.B. DNEKTPONIPUBO/T Craspomnois, 2012,
MIPOU3BOICTBECHHBIX http://biblioclub.ru/index.php?

MEXaHH3MOB : yaeOHOe
nocobue

page=book&id=277520




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
J12.3 |PekycI'.T. OnexTpoobopynoBaHue Mockga, 2014,
mpou3BoacTB: CrpaBoyHOE http://biblioclub.ru/index.php?
nocobue: yaeOHOe mocodme page=book&id=229238
J12.4 [XommyxamenoB I.M. |Pacuer u BEIOOp Mocksa, 2009,
ANEKTPUIECKUX JBUTATENEH http://biblioclub.ru/index.php?
METAJUIOPEKYLIUX CTAHKOB: page=book&id=229196
yaeOHOe ocobue
JI2.5 |Ilankpatos B.B., ANanTHBHBIE AITOPUTMBI HoBocubupck, 2012,
Korun I.A. 0e31aTINKOBOTO BEKTOPHOTO http://biblioclub.ru/index.php?
YIIpaBIEHUS! ACHHXPOHHBIMHU page=book&id=228772
AIEKTPOTPHUBOAAMH OIHEMHO-
TPAHCIIOPTHBIX MEXAHU3MOB :
y4e6HOe Tocobue
JI2.6 |Cocoukun B.JL CucTeMbl YHCI0BOTO Mocksaa, 2005,
MPOTPaMMHOTO YIPABJICHUS : http://biblioclub.ru/index.php?
yaebHOe ocobue page=book&id=89949
JI2.7 | CumakoB I'M Hudpossie ycTpoiicTBa 1 Hosocubupck : HI'TY, 2013,
MHUKPOTPOILIECCOPHI B http://biblioclub.ru/index.php?
aBTOMAaTU3UPOBAHHOM page=book&id=228924
AIIEKTPOTIPHBOJIE : yaeOHOe
nocobue
JI2.8 | Cumakos I'M. Cuctems! pacuera Hosocubupck : HoBocubupckuit
ABTOMAaTU3UPOBAHHOTO TOCYIapCTBEHHBIA TEXHUYCCKUI
ANIEKTPOTIPUBOJIA: YIeOHOE yausepcurert, 2019,
nocobue https://biblioclub.ru/index.php?
page=book&id=575042
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTABUTEIN 3arnaBue bubnuoreka W3naTenscTBO, TOM, 371. agpec
JI3.1 | backos C.H. Br16op mMourHOCTH U THITA Hosotpounkx: HO HUTY MUCuC, 2003,
AIIEKTPOIBUTATEIS JIIISI http://elibrary.misis.ru; www.nf.misis.ru
ANEKTPONPUBOAA
METaJLTyPrHYeCKUX arperaTos:
ydeOHOE TIocobme
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
91 |LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 |10 AatuBupyc Kaspersky Endpoint Security ans 6usneca-Pamupennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 [IIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
113 T10 Microsoft Office 2007 Russian Academic OPEN No Level
1.4 |IIO Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.5 |IIO Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | ITIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 | Bbpaysep Google Chrome
1.8 [I1O Microsoft Teams
I1.9 | IIO WinDjView 2.0.2
I1.10 |IIO MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO OCTyIa K 00pa30BaTeIbHBIM pecypcam;
N.2 | http://matlab.exponenta.ru/ - moapoOHbBIE aBTOPCKHE PYKOBOJACTBA MO poaykram MathWorks;
n.3 |http://electromeh.npi-tu.ru/ - Hay4HO-TEXHUYECKUH KypHaI «3BeCTHs BBICHIINX YICOHBIX
N.4 |3aBeneHuit. JneKTPOMEXaHUKAY,
N.5 |http:/sstuacu.esrae.ru/ - SMEKTPOHHBIA HAYYIHBIH KypHAT «DIEKTPOTEXHHUKA, IMEKTPOMEXaHUKA U
.6 SJIEKTPOTCXHOIOTHN
N.7 |https://readera.ru/elektro - HayaHO-TexHUUecKkuit xkypHaI «JIEKTPO. DnexkrporexHuka,
.8 |snekTposHepreTHka, JIEKTPOTEXHIMYECKAs IPOMBIIUICHHOCTHY;
1.9 |http:/electrical-engineering.ru/ -"DNeKTPOTEXHUKA: CETEBON MEKTPOHHBII HAYYHBIN JKypHA'";
N.10 |http://www.news.elteh.ru/ Obmepoccuiickuit xxypHan «HoBocTr DNeKTpOTEXHUKH» - OTPAcIEBOE




| n.i1 |I/IH(bopMauHOHHo-cnpaBquoe HU3JIaHHE.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenune | OcuHarenne
127 VYuebnass maboparopus (kommbloTepHsbii | Kommbprotep B coope 34220287, 13 .
KJI1acc) WuTepaktuBHas gocka Panasonic 34050034, 1 .

IIpoekrop Epson 34250033, 1 .
Joxyment-kamepa Avermedia 34250035, 1 mmir.
Hab ACORP 16 nopr, 1 mir.

CTon KOMIIBIOTEPHBIH, 12 mT.

Crou yueHHYECKUH, 8 mIT.

Kpecno komnsrorepnoe, 12 mr.

Crymn, 16 mr.

Hocka yuennueckas, 1 mr.

Be6-kamepa Logitech, 1 .

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

B nporecce n3ydeHus TUCHUILUIMHBI BBIIEIAIOT Ba BU/IA CAMOCTOSTEIBHOM pabOTHI: ayIUTOPHAs U BHEAYJUTOPHAsL. AyIUTOpHAs
caMoCTOsITeNIbHAs paboTa 110 TUCIUIIIHHE BRIOTHSACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - ITaHupyeMast yaeOHast paboTa 00yJaromiMCcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0e3 ero HeloCpeICTBEHHOTO Y4acTHsI.
CamocTosTenbHas paboTa, He IPeayCMOTpEHHAS TPOTpaMMOil y4eOHOW TMCIUIUTHHEL, PAaCKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaoMUMC HHUIIMATHBHO, C IETBI0 PeaTH3allii COOCTBCHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 3p(heKTUBHOTO BBIIIOJIIHEHHSI CAMOCTOSTENBHOI PabOTHI 110 AUCIUIUIMHE MTPENo/1aBaTeNlb PEKOMEHIYeT HCTOUHUKH IS
paboThI, XapakTepu3yeT HauboJiee PaliOHAIBHYI0 METOJUKY CAMOCTOSTENBHOM pabOThI, IEMOHCTPUPYET PaHEE BBITOJHEHHBIC
oOydaromuMucs padoTH U T. TI. BUIIBI 3aiaHmit U1 BHEAYJUTOPHOI CaMOCTOSTENEHOH paboTHI, HX COJEpKaHNE U XapaKTep MOTYT
UMETh BapUaTHUBHEIN U Tu(depeHnnpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHYaIbHBIE 0COOEHHOCTH 00YJaIOMIerocs.
CamMocrosTensHast paboTa MOKET OCYIIECTBISTHCS. MHANBUYAIBHO WIH IPYIIIAMU CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT eI, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CI0OXKHOCTH. KOHTpOIB pe3yapTaToB
BHEAYIUTOPHOH CaMOCTOSITEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIC
3aQHATHS 110 AUCLUILIMHE HA IPAKTUYECKUX, JJA0OPATOPHBIX 3aHITHSIX.




