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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 | ABTOMaTU3UpPOBAHHBIN AIEKTPONIPUBOJ TUIIOBBIX TEXHOJIOTHYECKUX IIPOLIECCOB

2.2.2 |IloaroroBka K MpoIEaype 3aIIUTHI U 3alUTa BEITYCKHOW KBATM(HUKAITMOHHON pabOTHI

2.2.3 |IIpepnumniuoMHas NpakTHKa

2.2.4 |IIporpaMMupyemble IPOMBILIEHHbIE KOHTPOJIIEPHI

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

YK-6: npuHsTHE penIeHuii

3HaTb:

YK-6-31 BO3MOXXHOCTH MPOCKTUPYCMBIX 3JICKTPONIPHUBOAOB IJIA obecrneuyeHust 3aJaHHBIX TCXHOJIOTUYCCKUX Tp€6OBaHI/Iﬁ

YK-3: npoekTupoBanue u paspadorka

3HaTh:

VK-3-31 cocTaBIsITh TEXHHYECKOE 3aJaHUEC Ha IPOCKTHUPOBAHUC aBTOMATU3UPOBAHHOTI'O DJICKTPOIIPHUBOAa

IIK-2: npoexTUpoBaHuE 00HEKTOB MPO(eCcCHOHAIBHOI e TeJbHOCTH

3HaTh:

TIK-2-31 TexHONOrNY NpUMEHEHUSI aBTOMATU3UPOBAHHBIX MIEKTPOIPUBOJOB B PA3IUUHBIX YCIOBUSIX IPOU3BOJACTBA

VYK-6: npunaTHe pemieHni

Ymerb:

YK-6-Y 1 npoBoauTh rccnenoBanue GyHKIIMOHHPOBAHUS TEXHOJIOTHIESCKOTO KOMILIEKCA C MTOCIEAYIONIMM BEIOOPOM €To
KOMITOHEHTOB

YK-3: npoekTupoBanue u paspadorka

YMmerb:

YK-3-Y1 dpopmynupoBath TpeOOBaHHS K HIIEKTPONPHBOY, OCHOBAHHBIE HA TOHUMAaHHUU TEXHOJIOTUU pabOThl MEXaHNW3Ma U YCIOBUI
€ro JKCILTyaTaluH

IIK-2: mpoekTHpOBaHNE 00HEKTOB NMPOGecCHOHAILHOI 1eITeTLHOCTH

YMmerb:

[IK-2-¥Y'1 npiMeHSTh MOJTydeHHBIC 3HAHUS B TPOYECCHOHANBEHON eI TEIEHOCTH

YK-6: npunaTHE pemieHni

Baagers:

VK-6-B1 TexHOMOTHAMH aHaIH3a PabOTHl aBTOMAaTH3UPOBAHHBIX JIEKTPOIIPHUBOIOB




YK-3: npoekTupoBanue u pa3padorka

Baaaernb:

VYK-3-B1 Meroankamu BeIOOpa KOMIUIEKTHBIX ITPUBOJIOB HA OCHOBAaHUH MPEABBISCMBIX TPEeOOBaHHIA

IIK-2: npoexTHpoBaHue 00HbEKTOB MPO(ecCHOHAIBHOI TeATeJbHOCTH

Baanernb:

[IK-2-B1 croco6amu coBepIIeHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUH U YMEHUH MyTEM UCIIOJIBL30BaHI HH)OPMAIMOHHOH Cpeb

4. CTPYKTYPA U COAEP)KAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypchl padoThI
Pa3gen 1. DiexkTponpuBoj
NOAbeMHO-TPAHCIOPTHBIX
MalIuH
1.1 Oo6mue TpeOboBaHHS K 4 2 TIK-2-31 TIK-2- J1.2 KM1 P1
JIIEKTPONPUBOLY V1IIK-2-Bl JI1.3J12.1
MIPOU3BOJICTBEHHBIX VK-3-31 YK-3- J12.2 J12.3
MexaHu3MoB. PasHoBHIHOCTH B1 VK-6-31 JI2.5 J12.7
CHCTEM YIIPABJICHUS, JI2.8J13.1
WCTOJb3YEMBIX B KPAaHOBBIX €]
MexaHu3Max. TpeboBanns,
MPEIbSBISIEMbIC K TIIaBHBIM
MPHUBO/IaM OJJHOKOBIIIOBBIX
sKckaBaTopoB. [Tonyuenue
9KCKaBaTOPHOM
MEXaHUYECKOU
XapaKkTepuCcTHKH. Bolgaua
3aganus Ha PI'P. /Jlex/
1.2 Uccnenosanue peneitHo- 4 2 [TK-2-31 TIK-2- J1.2 KM1 P1
KOHTPAKTOPHBIX CXEM V1IIK-2-Bl JI1.3J12.7
MOCTOBBIX KPaHOB. VYK-3-31 VK-3- J12.8
Uccnenoanue cuctemsr -/] B1 YVK-6-31 21

C TUPUCTOPHBIM
B030yxnenuem. /JIab/




1.3

Krnaccudukanus xpaHos mo
KOHCTPYKLMHU. Pexumbl
paboTsl kpaHOB. TpeboBaHus,
IpeNbSBISIEMBIC K
ANEKTPONPUBOTY MOCTOBBIX
kpaHoB. [locTpoenue
Harpy309HBIX TUarpaMM
IPUBOJA TOABEMA U
MIPUBO/IOB TOPU3OHTAIBHOTO
nepemMerienus. Pacuer
MOIITHOCTH JBHUTATEIIS 110
Harpy304Hou
nuarpamme.OcoOeHHOCTH
KOHCTPYKITUH OTHOKOBIIIOBBIX
9KCKaBaTOPOB.
DKCKaBaTOPHbIE
HNEKTPUIECKIE MAIITHHEI
(mBUTaTENN W TEHEPATOPEI
MOCTOSTHHOTO TOKA,
CUHXPOHHbIE IBUTATENH).
Cucremsl -/ ¢ MarHUTHBIM
YCUIIUTENIEM.
Kiaccudukanus maxTHbIX
MOJbEMHBIX MamvH. Pacuer
CTaTUYECKHUX HArpy30K
HOIBbEMHOM MAaIlIMHBI.
OobecrieueHune pesepca B
CXeMax MOJbEMHBIX

MauvH. Tpex- u
LIECTUIEPUOAHAS
JIarpaMMBI IBIDKCHUS.
OIEeKTPOIPUBOA MAIIUH
HENPEPBIBHOTO TPAHCIIOPTA.
Pa3zHoBuIHOCTH CcXeM,
HCTIONIB3YEMBIX IS
JJIEKTPOIPUBOJA KOHBEHEPOB.
[lepcnexTrBHBIE pelLIEHNS B
AIIEKTPOTIPHBO/IE TTOIHEMHO-
TPaHCTIIOPTHAIX MammuH. /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
01

KM1

P1

Pa3gen 2. DnexkTponpuBosj
MeTAJJIYPru4ecKuX MalluH
M arperaToB

2.1

OcobenHocT
AIIEKTPOTIPUBOIA MEXaHIU3MOB
IOMEHHOM II€YH.
KoHncrpykius u
AIIEKTPOTIPUBO]T KOHBEPTEPOB
Y AYTOBBIX Meyeil.
XapakrepucTuka
PEBEPCHBHBIX CTAHOB
ropsiueil npokaTku. Pacuer
MOIIIHOCTH IJIaBHOTO
npuBoia. CUCTEMBI
YIIPaBICHHUS TIIABHOTO
MIPHUBO/Ia CTaHA.
XapakrepucTuka
PEBEPCHBHBIX CTAHOB
XOJIOJHOU IIPOKATKHU.
TpeboBanus k
aneKkTponpuBoay. Pacuer
MOIIIHOCTH JIBHTATEIICH
kiereid. /Jlex/

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

JI1.1J11.2

JI1.3J12.1

J12.2 J12.7

JI2.8J13.1
€|

KMI1

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
01

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 AuarpaMMsl AJs
TOKapHOTO, IPOI0JIEHO-
CTPOTaJIbHOIO CTaHKOB.
JlBuraTteny NOCTOSHHOTO 1
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

o1

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

01

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

Ol

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 XapaKTEPU-CTHKH
B cucreme I-/1.

16. ITomy4yeHnune 3kCckaBaTOPHON MEXaHUYECKOW XapaKTEepU-CTHKU
B CHCTEME C THPUCTOPHBIM BO30YKIEHIEM I'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. Knaccugukanms maxTHBIX MOABEMHBIX MalmuH. KiuHemarnka
KaHAaTHOTO MObEMA.

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 AIIEKTPOIBHTATENS, TIPH KOTOPOM TIEPHO/IBI HEM3MEHHOH HOMHHAIBEHOH HArpy3Kd (padodre Meproabl) YepeIyroTcs ¢
HepHOAaMH OTKITIOYCHHS MAIIMHEI (TTay3aMH), IPUYeM Kak pabodue IepHobl, TaK U Iay3bl He HACTOIBKO UIUTEIBHBI, 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




MIPEBBIIIAET. ...
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€BYy Ha IMPAKTUKE UCITOJB3YHOT METOAbl 9KBUBAJICHTHBIX BCJIMYHWH, B KOTOPLIC
HC BXOOMT...

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 OJHOBUTATEIHHOIO ACHHXPOHHOTO 3JIEKTPOIPUBO/IA IIAXTHBIX ITOABEMHBIX MAIIUH:
HECKOJILKO ThICSIY KBT

1200 kBt

1-2 kBt

100 xBt

MOIIIHOCTh HE OTPaHUYMBAETCS

Kakast u3 cucTeM mpruMeHsIeTCs IIIaBHBIM 00pa30M Ha IMaXTHBIX MMOJBEMHBIX YCTaHOBKAX, MOITHOCTH KOTOPBIX COCTABIISIET
HECKOJBKO THICSY KBT:

cuctema I'-J1

cuctema TTI-J{

cHCTeMAa Ha OECKOHTAKTHBIX JIOTHYECKUX DJIEMEHTAX

ACHMHXPOHHBIN JBHUTATENb C (Pa3HBIM POTOPOM

KoHTpons 3a TemnepaTypoi 3JeKTpOoABUraTelNs OCYIIECTBISETCS:
arnmnapaTaMyd MaKCUMaJIbHON TOKOBOM 3alI[UThHI

MarHUTHBIMH ITyCKaTeIsIMU

TETJIOBBIMU peJie

TEepPKOHOBBIM AJIEKTPOMArHUTHBIM pelie

Kakum naccaxupckuM i ramMm COOTBETCTBYET CKOPOCTh JBMKeHHUs KabuHsl 10 0,71 m/c:
THXOXOJIHBIC

OBICTPOXOIHBIE

CKOPOCTHBIE




BBICOKOCKOPOCTHBIE
IU(TOB C TAKOH CKOPOCTHIO HE CYIECTBYET

Kaknm maccaxupcKuM JIH(TaM COOTBETCTBYET CKOPOCTh ABMKEHHMs KaOHHBI 10 0,5 M/c:
THUXOXOJHbIC

OBICTPOXO/IHEIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

JTUQPTOB C TaKOI CKOPOCTBIO HE CYIIECTBYET

CyIecTBEHHBIM HEIOCTATKOM CHCTEM JIEKTPOIPHBOAA JTHU(PTOB C pelIeiHO-KOHTAaKTOPHOH aBTOMATHKOHN SIBISETCS:
3HAYUTEJIbHBIN 1IyM B 31aHUH

OTHOCHTENBHO MaJloe ObICTpOIeiiCTBIE aBTOMATHKH

CHIDKEHHE TOYHOCTH OTPAOOTKH CHTHAIOB B IIPOIIECCE IKCILTYATAIIIH

BCE IIEPEUHCIICHHBIE ITYHKTHI

Kaxkue nBurateny npuMeHSIOT IS IPUBOJIAa TUXOXOIHBIX TH(TOB C OONBIION YaCTOTOH BKIFOUSHHUS B Yac:
ACHHXPOHHBIE JIBUTATENH ¢ (ha3HBIM POTOPOM

ACHHXPOHHBIE JIBUTATEIN ¢ KOPOTKO3aMKHYTBIM POTOPOM

HOCTOSIHHOTO TOKa

CHHXPOHHEIC

BCE IIEPEUHCIICHHBIC

Kaxkwuie 13 mepeurcieHHbIX JBATaTeNe IIPHBOIA CKOPOCTHBIX M BEICOKOCKOPOCTHBIX JI(TOB MPUMEHSIOTCS ¢ aBTOHOMHBIMHU
npeobpasoBarenamu (cuctems I-J1 u TII-11):

ACHHXPOHHBIE ¢ (pa3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3aMKHYTBIM POTOPOM

JIBUTATEIN TOCTOSTHHOTO TOKa

BCE IIEPEUHCIICHHBIC OANHAKOBO MIPUMEHSIOTCS

Pabouee HanpsDKEHHE CETH, MUTAIOIIEH KPaHOBBIE MEXaHH3MBI:
He npesblaer 440 B nocTosHHOro Toka

He npesbiaer 500 B mOCTOSHHOTO U TEPEMEHHOTO TOKa

HE OTPaHUYUBAETCS

cocrasiser 220, 380 B nepemenHoro Toka

He npesbimaeT 220 B mocTosHHOTO 1 HepeMeHHOT0 TOKa

21)'[5[ SHGKTPOHPI/IBO)IEI MOCTOBBIX KpaHOB I/ICHOJ'IBSyIOTCﬂ cne)ly}oume CepI/II/I MalIrH MMOCTOAHHOI'O TOKA.
4A, 5A

MTKF, MTKH

TIBCT, 411D

T

JITD

HET MPaBUJIBHOI'O OTBETA

JUJ1s1 37IeKTPONPHBOIa MOCTOBBIX KPAaHOB HCIOIB3YIOTCS CIIEMYIOINE CEPUN ACHHXPOHHBIX ABUTAaTENei ¢ (pasHBIM pOTOPOM:
4A, 5A

MTKF, MTKH

IIBCT, 411D

AlL

MTF, MTH

HET [IPaBUJIBHOTO OTBETA

Jnst 271eKTponpuBOa MOCTOBBIX KPaHOB HCIONB3YIOTCS CIIEAYIOIIIE CEPUU ACHHXPOHHBIX JIBUTaTeNlel ¢ KOPOTKO3aMKHYTHIM
poTopoMm:

4A, 5A

MTKF, MTKH

ITBCT, 4I1®

AI1

MTF, MTH

HET MPaBUIBHOTO OTBETa

CraTrdeckue Harpy3KH YCTAaHOBOK MEXaHU3MOB ITEPEIBIDKCHIUS U IIOBOPOTA KPAHOB, PA0OTAIONINX Ha OTKPHITOM BO3IyXe
CYLLECTBEHHO M3MEHSIOTCS:

HpU HAJIMYUH YKJIOHA

IIPY BO3JEHCTBUU OIS

BCETa OCTAIOTCS IOCTOSIHHBIMU

IIPY BO3/IEHCTBUU BETpa




Ha xakux MexaHu3MaX KPaHOB yCTaHABIMBAIOTCS KOHEYHBIE BBIKIHOYATEIIN, OTPAHUYHBAIOIINE XO/1 3aXBaThIBAIOLIEIO YCTPOKHCTBA
BBEpX:

Ha MEXaHU3Max 0C000 KPYITHBIX MOCTOBBIX KPaHOB

Ha MEXaHU3MaX IepeIBUKECHUS

Ha MEXaHU3Max I0beMa

Ha BCEX MEXaHU3Max

Ha MEXaHU3Max 0c000 KPYIHBIX HOPTAIBHBIX KPAaHOB

Kaxkwie 13 mepeurcieHHbIX JBATaTeNel IIPHBOIA CKOPOCTHBIX M BBICOKOCKOPOCTHBIX JIM(TOB MMEIOT HAMIY4YIIHEe BO3MOKHOCTH B
OTHOIIEHNH TOYHOCTH OCTAHOBKH M YCKOPEHUH IIPH MEPEXOTHBIX MPOIeccax:

ACHHXPOHHBIE ¢ (pa3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3aMKHYTBIM POTOPOM

JIBUTATEIN TOCTOSTHHOTO TOKa

BCE IIEPEUHCIICHHBIC OANHAKOBO IIPUMEHSIOTCS

JlnHaMHU9ecKue Harpy3KH 3IEKTPOTIPHBOJIOB JIeOETOK BO3HUKAIOT MIPH:
TOPMOKEHUU

IIyCKE

YCTaHOBHBILIEMCSI PEKHME PabOThI

pEBEPCUPOBAHUU

PaccunTarh HEOOXOAMMYIO HOMHHAIBHYIO MOIIHOCTS JUISl IBUTATEINs peKUMa padoThl S3, eciii 3KBUBAJICHTHAst MOIHOCTH P3=10
kBT, a nelicTBuTenbHAsA NIPOAOJIKUTENBHOCTD BKItoueHus [1Ba=17,5 %:

I1B=25 %, P=12 kBt

IB=25 %, P=8,36 kBt

I1B=10 %, P=13,22 kBt

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

Bo3MmoxeH 11 myck CHHXPOHHOTO JABUTATENsl HEMOCPEACTBEHHBIM BKIIOYEHHEM €I0 B CETh?
BO3MOJKEH, €CJIM TapaMeTPhl MUTAIOLIEN CETH SIBJISIOTCSI HOMUHAIBHBIMU

BO3MOJKEH, €CJIM NMUTAIOMIAs CeTh Tpex(a3Has

HEBO3MOXKEH

BO3MOXEH, €CIIH COOIIONIEHBI BCE TPeOyeMble YCIOBHS ITOJKIFOUCHHS JIBUTATENs

Kaxue cuibl BO3HUKAIOT Ha IPSAMOJIMHEWHBIX TOPU30HTAJIbHBIX U HAKIIOHHBIX Y4aCTKaxX KOHBEHEpa U paclpeleleHbl 10 y4acTKy
PaBHOMEPHO:

CHWJIbI CONIPOTUBIIEHUSI JBI>KEHUIO, 3aBUCSIIUE OT HATSDKEHUS TATOBOIO 3JIEMEHTA

CHUJIbI CONIPOTUBIICHUS JBUXKEHUIO, HE 3aBUCSINUE OT HATSHKEHUS TATOBOTO JIEMEHTA

CHUJIbI TPEHUS

JIMHAMHUYECKUE HATPY3KU

CHUJIbI HATSDKEHUS TATOBOIO 3IIEMEHTA

Kaxkue BHU/IbI My(I)T MNOPUMCHSAIOT B 3JICKTPOIIPHUBOAC KOHBCﬁepHHX YCTaHOBOK, IPEABABIIAIOIINX IMOBBIIICHHBIC Tp€6OBaHI/IH K
IMJIaBHOCTH ITyCKa:

TUAPaBINYCCKAS

DJICKTpOMAarHuTHas

IMOopoHIKOBast

BCC IEPCUNCIICHHBIC

Kaxkue cuibl BO3HUKAIOT Ha ydacTkax n3ruba TAroBOTO dJIEMEHTA KOHBCerpa 1 COCPEAOTOYCHBI B paMKaXx JYyIr'd 3TOI0 ydyacCTKa:
CHJIbI COIIPOTUBJICHUS ABUKCHUIO, 3aBUCAIINC OT HATSHXKCHUS TATOBOI'O 3JICMCHTA

CWJIBI COTPOTUBJICHUSA IBUKCHUIO, HE 3aBUCAIIUEC OT HATSHKCHUS TATOBOTO DJICMEHTA

CHJIbI TPCHUA

JAWHaAMHUYCCKUC HArpy3Ku

CHJIbI HATSXKCHUA TATOBOTO 3JICMCHTA

ITpuBoaHOM ABUTATEND LEMTHBIX KOHBEHEPOB NOKEH PacoNaraTbes:
TOCJIe y4acTKa ¢ HanOoJbIIel Harpy3Koit

[OCJI€ y4acTKa C HaMMEHbIIEH Harpy3Kou

JI0 ydacTKa ¢ HauboJIblIel Harpy3Koi

JI0 Y4acTKa C HAMMEHBIIIEH Harpy3Kou

B KOHIIE BCEX Y4aCTKOB KOHBEMepa HE3aBUCUMO OT Harpy3Ku

Konseifepsl CTpOro TpaHCIOPTHOTO HA3HAYEHHS:
HUMEIOT OJIHY HEU3MEHHYIO CKOPOCTb ABHKEHUS
UMEIOT OJIHY PETYIUPYEMYIO CKOPOCTh IBUXKECHUS
UMEIOT [BE CKOPOCTH JIBUYKCHUS




MOTYT UMETb HECKOJIBKO CKOPOCTEH
TPEOYIOT PEryIUpPyeMBblil JIEKTPONPUBOL

Kaknm 13 mepedncieHHbIX cioco00B MOXKHO JOOUTHCS MOTHOTO COBIACHHS XapaKTEPHUCTHK MPH BEIOOPE IIPHBOAHBIX ABUTATENEH
KOHBEHepoB:

BBEJICHHEM JIOTIOTHUTEIIBHBIX COTPOTUBIICHUH B POTOPHYIO LIEITb ACHHXPOHHOTO JIBUTaTENs ¢ ()asHBIM POTOPOM

BBEJICHHUEM JIOTIOJTHUTEIBHBIX CONPOTHBIICHIH B CTAaTOPHYIO IETTh ACHHXPOHHOTO JBUTATENS ¢ (ha3HBIM POTOPOM

BBE/ICHUEM JOIOJIHUTEIIBHBIX COIPOTUBIICHUI B POTOPHYIO LiEIb JBUraTess IOCTOSHHOIO TOKa

BBEJICHUEM JIOTIOJTHUTENBHBIX CONPOTHBIEHUH B CTATOPHYIO LETIb IBUraTElNs IOCTOSIHHOTO TOKa

HU OJTHUM M3 3THX CIIOCOOOB HEIIb35

Kakue u3 nepeuncneHHbIX TpeOOBaHUI OTHOCATCS K 3IEKTPONPHUBOIaM MEXAHU3MOB HEMPEPHIBHOTO TPAHCIOPTA!
BBICOKOE OBICTPOAEICTBHE CHCTEMBI YIIPABICHNUS IPHBOJIOM

BO3MOKHOCTh PEBEPCUPOBAHUS

obecreueHUe IIABHOCTH ITyCKa M TOPMOXKEHHUS C HaJeKHBIM OTPAHUYEHUEM YCKOPEHHMS U PhIBKA

obecreueHne He0OX0IMMOTO IIPU PaboTe JUara3oHa PEryIMpoOBaHHs CKOPOCTH

Kaxue u3 nepeuncieHHbIX BUraTeiaeci He IPUMEHSIOTCS B JIEKTPOIPUBOJIE KOHBEHEPOB B KAUECTBE IPUBOJHBIX:
ACUHXPOHHBIE JIBUTATENH € (ha3HBIM POTOPOM

ACHMHXPOHHBIE JABUIATENN C KOPOTKO3AMKHYTHIM POTOPOM

JIBUTATEH ITOCTOSHHOTO TOKA

CUHXPOHHBIE JBUraTEIH

Yem ompenensercs KOHCTPYKINS KOHBEHEPOB pa3IMIHBIX THITOB:
XapaKTepoM IepeMeIIaeMbIX IPYy30B

BECOM

CKOPOCTBIO JIBIXKECHHUS TPY30B

BCE IIEPEUNCIICHHOE

Kaxkue 13 nepeurcieHHbIX HEIOCTATKOB XapaKTepHbI Ul CHHXPOHHBIX ABUTaTesel MPH UCHOIb30BaHUH UX B IPUBOJE
KOHBEHEPHBIX YCTaHOBOK:

HEJIOIYCTUMOE MIPEBBIILIEHUE TEMIIEPATYPhl ABUTATENS

HU3KUE SHEPIeTUYECKUE [T0KA3aTEIN

CHUHXPOHHBIH JBUTaTe/b J0POKE ACHHXPOHHOIO

BCE IIEPEUHCIIEHHBIE

MOMEHT MHEPIMU NMOCTYNATENbHO-ABHKYIIMXCS MACC KAHATHBIX M JIEHTOUHBIX KOHBEHEPOB OOJNBIION MPOTSKEHHOCTH:
B 10+20 pa3 MeHbllIE MOMEHTA HHEPLUH JBUraTeael IpuBoia

B 10+20 pa3 GonbIlre MOMEHTA HHEPIUH JIBUTATENICH IPHUBOAA

B 2+3 pasa 0oJbllle MOMEHTA MHEPLUH JBUraTenael IpuBoaa

NPUMEPHO PaBEH MOMEHTY MHEPLIUH ABUTaTeNeN IPUBOJA

IIPAaBUIIBHBIA OTBET HE YKa3aH

MomHOCTh IPUBOJHOTO JBUIaTeNsl JEHTOYHOTO KOHBEHepa 3aBUCUT OT
JUIMHBI ¥ IIMPUHBI KOHBelepa

Macchl KOHBEHEPHOII JIEHTBI

yIJla HaKJIOHa KOHBeiepa

HE 3aBHCUT OT MEPEYHCIICHHBIX TapaMETPOB

BCE NIEPEUHCIICHHBIE [TapaMETPhI BIUAIOT Ha 3HAYEHUE MOILTHOCTH JBUraTess

3aTsDKHOMU IMyCK KOHBEIepoB OO0JIBIION MPOTSHKEHHOCTH 00ecTieYnBaeTCs
YBEIMYEHUEM YHcIIa ITyCKOBbIX cTyneHen no 10...20

HCTIONIF30BaHHEM MHOTO/IBUTaTENbHOTO JIEKTPOIPUBOIA
WCTIOJIb30BaHUEM IYCKOBBIX (CLEMHBIX) My(T

BCE OTBETHI PaBUIIbHbIC

CKOJTBKO TJIaBHBIX TIPHBOIOB UMEET OTHOKOBIIOBBII SKCKaBaTOP?
OIVH

IBa

YETBIPEe

LIECTh

6outbire 10

Kaxoii pesxxum paboTHI Y 2JIEKTPOIPUBOJIOB MOIBEMa M HAIIOPa SKCKaBaTOPOB?
JJIATEIbHBII

KpaTKOBPEMEHHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH

nepeMexaroluiics pexuM C YaCTHIMU PEBEpCaMU




BCC BBILICTICPEYUCIICHHBIC PEKMUMBI BCTPEUAIOTCA

UeMy paBeH AUaINa3oH PEryIUPOBAHUS CKOPOCTH AIEKTPOTPUBO/IA ITOIBEMA U HAIlOpa dKCKaBaTopa?
2:1

10:1

100:1

1000:1

MPaBUIIbHBIA OTBET OTCYTCTBYET

JKecTkre MexaHHYECKHE XapaKTEePUCTHKH TIIABHBIX MIPUBOOB SKCKaBaTOPa 00ECIICINBAIOT
XOPOIIYIO YCTOWYHBOCTD

BBICOKYIO TJIABHOCTh PETYJINPOBAHHS CKOPOCTH

BBICOKYIO IIPOU3BOAUTENBHOCTD

XOpOIINe TMHAMHYECKUE TOKA3aTeIH

He HyXKHBI BOOOIIIE

IMomyxecTKre 1 MATKHE MEXaHUIECKIE XapaKTePUCTHKHU TJIaBHBIX TPUBOJIOB 3KCKaBaTOPpa HEOOXOANMBI IS
HaOJIOZEHNS 32 YBEIMUYCHHEM Harpy3KH IO MaJeHUI0 CKOPOCTH

oOJerdeHus NpeooaeHUs] JUHAMUYECKOTO MOMEHTA JIBUTaTelNs

BCE OTBETHI IIPABUJIbHBIC

Y KaKkoro npuBoja 3KCKaBaTOPa MEXaHUUECKas XapaKTePUCTUKA JUHAMUYIECKOTO TOPMOXKEHHSI IMEeT OOJIBIIYIO KECTKOCTh?
HPHUBO/J IIOJbEMa

MPUBOJ TOBOPOTA

IPUBOJ HAaropa

HPHUBOJL X072

YV kakoro mpuBoJia SKCKaBaTOpa MeXaHMUECKast XapaKTePUCTHKA TUHAMUYECKOTO TOPMOKEHHSI MMEET HAMMEHBIIYIO KEeCTKOCTh?
MPUBOJ OBEMA

MIPUBO/] TOBOPOTA

MIPHUBOJI HATIOpa

MPUBOJI XOAa

Ecnu koBII 9KCKaBaTOpa yAEpKUBAETCS B MTOJIBEIIEHHOM COCTOSIHUM, TO 3JIEKTPONIPUBOJ IIOIBEMA
paboTaeT B peXKUME JMHAMHYECKOTO TOPMOYKEHUS

paboTaeT B peKUMe KOPOTKOTO 3aMBIKaHHSI

OTKJIIOYEH OT CETH

paboTaeT B peKUME POTHBOBKITFOUCHHS

MIPaBUIIBHBIA OTBET OTCYTCTBYET

Kaxkwe u3 nepedyncieHHbIX TpeOOBaHUH SBIAIOTCS TPEOOBAHUSIMU K 3IEKTPOIPHBO/LY OJJHOKOBIIOBBIX 9KCKaBaTOPOB:
MPOCTOTA M HaJIGKHOCTh

BO3MOXKHOCTB PEBEPCHPOBAHUS

BBICOKOE OBICTPOAEICTBHE CHCTEMBI YIPABICHUS IPHBOJIOM

BCE IIEPEUHCIICHHbIE

Kakwue 13 nepeynciieHHbIX Bo30yquTeseil reHepaTopoB MIEKTPOIPUBOIOB IKCKABATOPOB SIBJISIOTCS MEHEE HA/ISKHBIMH:
MarHUTHBIE YCHUIIUTEITH

THUPUCTOPHBIEC YCHITATEIH

3NIEKTPOMAIINHHEIE YCUITUTEIH

BCE IIEPEUHCIICHHBIE BO30YIUTEN OJMHAKOBO HAJIEXKHBI

Kakne u3 nmepedncieHHbIX BO30YUTENICH TeHepaTOPOB JIEKTPOIPHUBOIOB IPUMEHSIOTCS Ha MOIIHBIX 3KCKaBaTOpax, rae TpedyeMas
HOMHHAaNbHAasi MOIIHOCTh YCUIUTeNs npeBbiaer 51110 kBT:

MarHUTHBIC YCUIIUTEIN

TUPUCTOPHBIE YCUIIUTENN

JJIEKTPOMALIUHHBIEC YCUIUTEIN

BCE IEPEUHCIICHHbIE BO30YIUTEIN IPUMEHSIOTCS

B kakoM pexximMe paboTaeT OJHOKOBIIOBBIH IKCKaBATOP:
JIETKUH

TSDKEJNBIN C MOCTOSIHHOW Harpy3koi

BEChbMa TSDKEJIbIN C pe3KONepeMEeHHOM Harpy3Kou
CpenHHi co c1abonepeMeHHON Harpy3Koi

0c000 TSDKEINbIH

Kakoii Tvr 37eKTponprBoa HAMIYYIIM 00pa3oM YIOBIETBOPSIET BCEM TPEOOBAHUSM, MPEIBSIBISIEMbIM K IPUBOJY SKCKaBaTOPOB
cpeaHei u 00IbIION MOLTHOCTH:




MIOCTOSIHHOTO TOKa
ACHHXPOHHBIN NIPUBOJT
CHHXPOHHBIN IPUBOJ
cuctema I'-/]

cuctema TTI-J{

Kakoii THIm 3eKTponprBoAa TIaBHEIM 00pa30M MPUMEHSIETCS Ha 9KCKaBaTOPax Majod MOIIHOCTH:
JIU3EIbHBIA IPUBO

JIEKTPUYECKUIA TTPUBO/T

cuctema I'-]]

cuctema TII-JT

Ha xakoM HanmpspKEHUH OCYIIECTBIIACTCS MUTAHUE MPUBOA SKCKaBaTOPa OT PACIPENSIUTEILHOTO IEPEIBIKHOTO YCTPOMCTBA!
10 umm 35 kB

220 wm 380 B

1 umu 3 xB

6 i 10 xB

380B

Ha ocHoBe kakoro u3 NEPCHUCIICHHBIX JIBUTATEIICH IMPUBOJUTCS BO BpallICHUEC HpeO6paSOBaT€HLHLII>II arperat THANBUAYaJIbHbIX
TEHEPATOPOB INIABHBIX IPUBOJIOB OJHOKOBIIOBBIX OKCKABATOPOB:

aCI/IHXPOHHHﬁ JBUTATCIIb

JABUTATE]Ib IOCTOAHHOI'O TOKA

CI/IHXpOHHBIﬁ JABHUTaTClIb

Ha xakoM HaIpspKeHHH CTaTOpa pabOTAaIOT JBUrATENH, IPHBOISIINE BO BpallIeHHE MPeoOpa30oBaTeIbHbIN arperaT HHINBUIYaIbHBIX
TeHEPaTOPOB INIaBHBIX MPUBOJIOB OJHOKOBIIOBBIX IKCKaBATOPOB:

10 kB

220 wm 380 B

6 unu 10 kB

3 mm 6 kB

380B

YT0 U3 epeYrCICHHOTO NPUBOAMUT BO BPALICHIE TeHEPATOPHI ITIABHBIX IPHBOAOB OJTHOKOBIIOBBIX 9KCKaBaTOPOB:
acHHXPOHHBIN BuTaTens (50 %)

JBHUTATENb IOCTOSIHHOTO TOKa

CUHXpOHHBIH nBuUratens (50 %)

Ha kakoe HanpspkeHHe yCTaHABIMBAIOTCS TPAHC(HOPMATOPHI IS MMTAHUS JBUTATENICH HE OCHOBHBIX IPUBOJIOB OJJHOKOBIIOBBIX
JKCKaBaTOPOB:

10/6 kB

10/0,4 xB

6-10/0,4 xB

3-6/0,4 kB

380/24 B

Ha xakoe HanpspKeHHe yCTaHABIUBAIOTCS TPAHC(HOPMATOPHI AJIsl OCBEIICHHUS B OJTHOKOBILIOBBIX 3KCKaBaTOPaXx:
400/40 B

10/0,22 xB

6/0,4 unn 10/0,4 xB

3-6/0,4 kB

380/127 unn 380/220 B

OT yero 3aBUCUT MOIHOCTH TJIABHOTO MPHUBOAHOTO JBUTAaTENsl OHOKOBIIOBOTO SKCKaBaTOPa:
OT [IapaMeTPOB YePIaeMOi OPObI

0T TpeOOBaHMH K CKOPOCTH IBHTATEIIS

0T €MKOCTH KOBIIIA

OT BCEro0 MepEeYHCIEHHOr0

I[.HS[ TJIAaBHBIX E)JIeKTpOHpI/IBO,Z[OB OIHOKOBIIIOBBIX 3KCKaBaT0p0B I/ICHOJ'H)?)yIOTCS[ cneny}omne CepI/II/I MAIlIrUH ITIOCTOAHHOI'O TOKA:
4A, 5A

MTKF, MTKH

TIBCT, 4TI®

T

JITD

HET MPAaBUJIBHOI'O OTBETA

UTo U3 NepeducIeHHoro ABIseTcsa BaKHEHIINM TpeOoBaHHEM, IPEIbABIIEMBIM K IEKTPOIIPUBOLY IKCKaBaTOPOB:




yIepKaHUE MYCTOro KOBIIIA M TPYKEHOTO KOBIIIA 33 CUET AICKTPUUCCKOTO TOPMOIKEHHS
obecrieueHne MaKCUMATBbHOM MPOU3BOIUTEIBHOCTH MIPH MUHUMAJIBHBIX HATPY3KaX IEKTPUIECKOTO U MEXAaHHYECKOTO
00opynoBaHus

OPOCTOTA M HAJICKHOCTh

BBICOKOE OBICTPOICHCTBHE CHCTEMBI YIPABICHHUS IPHBOIOM

obecrieueHne He0OX0IMMOTO MPU PaboTe JUaa3oHa PEeryIupOBaHis CKOPOCTH

BCE MEPEUHCIICHHOE

DJIEKTPOIPHUBOI POTOPHOTO KOJIeca 3KCKaBaTOPOB MAJIOH MPOU3BOIUTEIBHOCTH (10 250 M3/4) OCyIecTBIACTCS:
ACHHXPOHHBIMH JBHUTATEISIMU

CUHXPOHHBIMH JIBUTATEISIMU

MaIllMHAMH TTOCTOSIHHOTO TOKa

cuctemont TII-/I.

cucremoti I'-1.

DJIEKTPOIIPUBOI POTOPHOTO KOJieca 3KCKaBaTOPOB CpeaHeit npon3BoauTenbHoCTH (10 1000 M3/4) ocyiiecTBaseTCS:
cuctemont TTI-/]

TOJIEKO aCHHXPOHHBIMU JIBUTATENSIMHI

ACMHXPOHHBIMH JABUTATEISMHU MM MaIlllMHAMH MTOCTOSIHHOTO TOKA, BKIIOUEHHBIMHU 10 cucteme [-/1.

CUHXPOHHBIMU JIBUTaTEISIMU

JIBUTATEISIMH CHIETIHATBHOTO MCTIOJHEHHUS

DJIEKTPOIIPUBOI POTOPHOTO KOJieca IKCKaBaTOPOB OOJIbIION MPOoU3BOAUTEIbHOCTH (CBBIIEe 1500 M3/4) ocyiiecTBiseTcs:
cuctemoii I'-J[, ”HOT1a aCHHXPOHHBIMU JIBUTATEIISIMU

CUHXPOHHBIMH JIBUTATEISIMU, PEKE ACHHXPOHHBIMHI

cuctemoit TTI-J

JIBUTATEISIMU CHELUATIBHOTO UCTIOTHEHUS

JIBUTATEIISIMH MTOCTOSTHHOTO TOKa

JlnHamu4deckre Harpy3Kky 3JIEKTPUUECKUX MTPUBOJIOB MEXaHU3MOB TIEPE/IBHIKEHUS ¥ IOBOPOTA 3KCKABATOPOB MPH OOJIBIION YacTOTe
BKJIFOUECHHUH:

MPUOIU3UTENTFHO PABHBI CTATUYECKUM

MEHbIIIE CTATHYECKUX Harpy30K

MPEBBIIIAIOT CTATUYECKUE HATPY3KH

OTIPENEINSIOT HEOOXOJUMYIO MOIITHOCTh JIBUTATEIIS

VKaXUTe TUIT IBUTATEIIS HanOoJee 4acCToO, UCIIOJIB3YCTCs B KaUCCTBC IIPUBOAHOIO B SKCKaBaTOan?
CPIHXpOHHBIfI JABHUIaTClIb

JBUTATCIIb IIOCTOAHHOTO TOKA HC3aBUCUMOT'O BO36y)K}IeHI/I$I

JBUTATECIIb MOCTOAHHOI'O TOKA ITOCJICA0BATCIIBHOTO BO36y)KZ[eHl/IH

aCI/IHXpOHHLIﬁ JABUTATCIIb

BCHTUJILHBIA IBUTATEIb

Yro ucnonp3yercs JJis MOLAEPHKAHUS MOCTOSHCTBA CTOIOPHOTO MOMEHTA B SKCKaBaTOpax B pa3IMYHbIE BpeMeHa roja?
oTpHIaTenbHas 00paTHas CBA3b 10 MOMEHTY

KOMITCHCAIUS BO3MYIIAIOMINX (haKTOPOB

TeMIepaTypHasi CTaOUIIN3alus XapaKTepUCTUK

CTa0WIIN3aLMs TEMIIEPATYPBl MALIMHHOTO TOMEIICHUS

Hanuuue 3a30poB B KHHEMATHYECKHUX LETIAX paboueil MalTHHBI
Pa3MBIKAIOT MEXaHUYECKYIO CHCTEMY

OTPULATENBHO CKa3bIBAIOTCSA HA YCTOMYMBOCTH

OTPUILIATENBHO CKa3bIBAIOTCS HAa CTAaTUKE

OTPULATENBHO CKa3bIBAIOTCS HAa JUHAMUKE

BCE OTBETHI MPaBUIIbHbIE

K srodram 1 ynpyrum aeopMariisM SIEeMEHTOB, PacONIOKEHHBIM [I0C/IEIOBATEIbHO B KHHEMATHYECKOH LeNH Mepejadn OTHOCAT
mo¢Te B MydTax

JOQT MOAMMUITHAKOB

ypyrue nehopMaIiy KOpIrycoB

ympyrue gehopMaiuy B epegaye

ITnaBHOCTE BBIOOpa 33a30pa B MEXaHNUECKOH 9acTH pabouel MalInHBI 00eCTIeunBaeTCs
OrpaHMYEHHEM MOMEHTA U €T MPOU3BOIHON

OrpaHHYEHHEM CKOPOCTH M YCKOPEHHUS

OTpaHWYICHHEM TOKa

YBEJIMUCHUE JTUTEIFHOCTH TIEPEXO0IHOTO ITpoIiecca

BCE OTBETHI PaBUJIbHbIE




Kak obecrnieunBaeTcsi orpaHH4eHHE YCKOPEHUE ABUTATENs Y UHEPLIMOHHBIX MEXaHH3MOB
BBE/ICHUEM IIPEIBAPUTENIBLHON CTYIIEHU PETYINPOBaHUS MOMEHTA

3a1aTYNKOM UHTEHCUBHOCTH

BBE/ICHUEM TOJIOKHUTENBHON 00paTHOM CBSA3U MO BO3MYILEHHUIO

YMEHBIIIEHHEM MOMEHTA CTONOPEHHS B MOMEHT ITycKa

BCE OTBETHI IIPABUJIbHBIC

YTO U3 IIEPEUHCIICHHOTO SABISIETCS JIOCTOMHCTBOM CHHXPOHHOT'O JIBUTATEIIS B KAYECTBE IPUBOJHOTO B 3JIEKTPOIPHBO/IEC MEXaHU3MOB
TIOPIITHEBOTO M IIEHTPOOEKHOTO THITOB:

BO3MOXKHOCTH MOJTYYECHUSI ONITUMAIBHOTO PEKHMA 110 PEaKTHBHON SHEPTHU

€ro CKOpPOCTb OCTaeTCs HEM3MEHHOI IpH JII000H Harpy3Ke Ha Basly B IIPEAeIIax ero Ineperpy304Hoii criocoGHOCTH

MEHee YyBCTBUTEJICH K KOJIEOaHNSAM HalpsDKEHUS CEeTH, YeM aCHHXPOHHBII ABUTaTelb

BCE IIEPEUNCICHHOE

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

Kputepuu onieHuBaHus OTBETa HA 3a4€TE C OLEHKON

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA 00yJarOIIMiACS AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IEHHS, IPUBOAUT IIPUMEPBI, T0Ka3bIBAE€T CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCEHL.

OreHKa «XOPOIIOY» BEICTABISAETCS, KOTa 00yJaloIUics IEMOHCTPUPYET IIPOTHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, IeaeT apryMEeHTHPOBAHHBIE BBIBOBI U 0000LIEHNS, IPUBOAUT IPUMEPBI, HO IIPHU 3TOM JIeNIa€T HECYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIM TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIIETCS, KOTIa 00yJaloIIuicss HErTyOOKHe TeOpETHIECKHE 3HAHUS, TPOSBIIET cl1abo
chopMUpPOBaHHbBIC HABBIKU aHAIN3a ABJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apIyMEHTHPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPBI, TOKa3bIBAET HE JOCTATOYHO CBOOOJIHOE BIIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJBKO IIPH KOPPEKINH MPEIOIaBaTelIeM.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJatomuiics JEMOHCTPHUPYET HEe3HAHHE TEOPETUUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTD IIPUMEPBL, HE BIIAJCET TEPMUHOJIOIUEH, IPOSIBIIET OTCYTCTBUE
JOTUYHOCTH ¥ MOCIIEI0OBATEIBHOCTBIO H3JI0KEHHS, JIENAET OIIMOKH, KOTOPBIC HE MOXKET UCIPABUTh JAXKE IIPH KOPPEKINH
TPENoIaBaTeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS 110 CAAYE 3a4eTa C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIIELIHO, €CJIU IIPH €r0
OLICHUBAHMU I10JIy4CHA OLIEHKA HE HUXKE «yIOBJICTBOPUTEILHOY.

6. YHAEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. anpec
JI1.1 | ®otues M.M. OJEeKTPOIPUBOA U Mocksa: Merannyprus, 1990,
AIEKTPOOOOPYIOBaHNE
METaJTYPrHYECKUX IIEXOB:
yueOHOe rocobue
JI1.2 | CumakoB I'. M. ABTOMAaTH3UPOBAaHHBIN HoBocubupck : HoBocubupckuit
JIIEKTPOIIPUBOJ B roCyIapCTBEHHBIN TEXHUYECKUI
COBPEMEHHBIX TEXHOJOTHSIX : yHUuBepcurer, 2014 .,
yueOHOe rocobue https://biblioclub.ru/index.php?
page=book&id=436277
JI1.3 | A 1O. Yepnsimes, FO. | OnexTpornpuBo1 nepeMeHHOTO Towmck : U3parenscTBo ToMcKkoro
H. Jementses, 1. A. TOKa : yueOHOe ocobue MOJIUTEXHUIECKOT0 YHUBepcuTera, 2015
YepHbIiieB r., https://biblioclub.ru/index.php?
page=book&id=442089
6.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI2.1 [Coxonos M.M. ABTOMAaTU3UPOBAHHBII Mocksa: DHeprus, 1996,
ANIEKTPONPUBO/]
00IICTTPOMBIIICHHBIX
MEXaHU3MOB: YIeOHUK
JI2.2 | Huxurenko I'.B. OneKTponpuBo Craspormons, 2012,
MPOU3BOICTBEHHBIX http://biblioclub.ru/index.php?
MEXaHH3MOB : yaeOHOe page=book&id=277520
nocobue
J12.3 |PekycI'.T. DnekTpoobopyaoBaHue Mocksa, 2014,
npou3BoacTB: CripaBoyHOE http://biblioclub.ru/index.php?
mocobue: yueOHoe mocodure page=book&id=229238




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.4 [XommyxamenoB I.M. |Pacuer u BeIGOD Mockga, 2009,
JNEKTPUIECKUX JBUTATEIeH http://biblioclub.ru/index.php?
METAINIOPEKYIIUX CTAHKOB! page=book&id=229196
y4eOHOe TTocobue
JI2.5 |Ilankpatos B.B., AJanTUBHBIE AITOPUTMBL Hosocubupck, 2012,
Kotun JI.A. 6e31aTYMKOBOTO BEKTOPHOTO http://biblioclub.ru/index.php?
YIIPaBICHUS AaCHHXPOHHBIMHU page=book&id=228772
JIEKTPONPHBOIAMH MOABEMHO-
TPAHCIOPTHBIX MEXaHU3MOB :
yueOHOe rocobue
JI2.6 | Coconkun B.JI. CHCTEMBI YHCIIOBOTO Mocksa, 2005,
MPOTPaMMHOTO YITPABIICHHAS : http://biblioclub.ru/index.php?
yueOHOe ocobOue page=book&id=89949
JI2.7 |Cumaxos I'M Iudpossie ycTpoiicTa u Hosocubupck : HI'TY, 2013,
MHUKPOIPOIIECCOPHI B http://biblioclub.ru/index.php?
aBTOMAaTU3UPOBAHHOM page=book&id=228924
3IIEKTPOIPHUBOJIE : yaeOHOe
nocobue
JI12.8 | Cumakos .M. CucreMsl pacuera HoBocubupck : HoBocubupckuit
ABTOMATHU3UPOBAHHOTO rOCYIapCTBEHHBIA TEXHUYCCKUI
3IEKTPOTPHBOAA: yIeOHOE yHuBepcurer, 2019,
nocobue https://biblioclub.ru/index.php?
page=book&id=575042
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, rO1, 3I11. aapec
JI3.1 |backos C.H. Br16op MomHOCTH 1 THIIA HogoTpounk: HO HUTY MUCuC, 2003,
SNEKTPOABUTATENS IS http://elibrary.misis.ru; www.nf.misis.ru
ANEKTPOIPUBOAA
METaJUTyprHYECKHUX arperaTos:
y4aeGHOe Tocobue
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH « AHTepHET»
91 |LMS Canvas | https://Ims.misis.ru/
6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust
I1.1 |AnruBupyc Kaspersky Endpoint Security st 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 | Microsoft Office 2007 Russian Academic OPEN No Level
1.4 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 | Bbpaysep Google Chrome
1.8 Microsoft Teams
1.9 | WinDjView 2.0.2
I1.10 | MATLAB & Simulink
6.4. Tlepeyenb NHPOPMANHMOHHBIX CHIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
n.1 |http://window.edu.ru/window/catalog - ennHOE OKHO OCTyma K 00pa3oBaTebHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - moipoOHBIE aBTOPCKHE PyKOBOCTBA 0 Tpoaykram MathWorks;
N.3 |http://electromeh.npi-tu.ru/ - HayIHO-TEXHUYECKH KypHaT «3BeCTHS BBICIIIHX YIEOHBIX
.4 |3aBeneHU. JIEeKTpOMEXaHUKAY;
N.5 |http://sstuacu.esrae.ru/ - FMEKTPOHHBIA HAYYHBIN )KYpHAT « DJICKTPOTEXHUKA, ITEKTPOMEXaHUKA U
n.e6 SJIEKTPOTEXHOJIOTUH»;
WN.7 |https://readera.ru/elektro - HayaHO-TexHUueckuii xypHan «QJIEKTPO. DnexTporexHuKa,
n.g8 3JIEKTPOIHEPIeTUKA, DIICKTPOTEXHUYECKAS! IIPOMBIIIIIECHHOCTEY;
1.9 |http://electrical-engineering.ru/ -"DIEKTPOTEXHUKA: CETEBOM AICKTPOHHBIA HAYIHBIHN KypHAT";
N.10 |http://www.news.elteh.ru/ Obmepoccuiickuii sxypaan « HoBoCTH DNEKTPOTEXHUKM» - OTPACICBOE
U.11 |uHbOPMAIIMOHHO-CIIPABOYHOE U3JAHHE.




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHnue
127 VYuebHas mabopatopust (xommbroTepHbIH | KoMruekr yueOHol Mebenn Ha 24 MecT i 0Oydaromuxcs,
KJIAcC) 12 cTauvoHAapHBIX KOMIIBIOTEPOB JJsl  CTYOEHTOB, 1

CTAaIlMOHAPHBIH KOMITBIOTEpP I TpenojaBatens (y Bcex
BEIXOZI B WHTEPHET), IPOEKTOp, HWHTEPaKTHBHAs JOCKa,
JIOCKa ayIuTOpHas MeJoBas, KOMMYTarop, BeO Kamepa,
IIOKyMeHT-Kamepa, gnoctyn k OWOC  VYHuBepcurera
MUCHUC 4epe3 nuuHblii kabuHer Ha mmiatpopme LMS
Canvas u Moodle, munensuonnsie nporpammel MS Office,
MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINUXCA

B nporiecce n3yveHus AUCHUILTHHBL BBIACISIOT 1BA BU/IA CAMOCTOSTEIBHON pabOThL: ayTUTOpHAs ¥ BHEAyAUTOPHAs. AyTUTOpHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUIDIHHE BRIOTHSACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoaBatels. BHeaynuTopHas
caMocTosTeNbHas paboTa - IIaHnpyeMas yaeOHast pabota 00yJalomuMcs, BBITOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTels, HO 0e3 ero HemoCpeACTBEHHOTo yuacTus. CaMoCTosTe b HAs paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPHIBAIOIICH 1 KOHKPETHU3HPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMMcs THAIIMATHBHO, C TEThI0 peai3ani COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 23 HEeKTHBHOTO
BBIIIOJTHEHHSI CAMOCTOATEIBHON pabOThI O AUCIUIUINHE NPENOAaBaTedb PEKOMEHYET HCTOYHUKH ATl PA0OTHI, XapaKTepH3yeT
HanboJee PaloOHATIBHYI0 METOAUKY CAMOCTOSTEIBHON pabOThI, IEMOHCTPUPYET paHee BHIMOJHEHHbBIC 00yJaroIMMICs paOOTHI U T.
1. Buzier 3amanuii U1 BHEAyTUTOPHOH CaMOCTOSTEBHON pabOTHL, HX COJICp)KaHNE U XapaKTep MOTYT HMETh BApHATHBHBIN 1
nmuddepeHIpoBaHHBINA XapaKTep, YIUTHBAaTh HHINBHIYAIbHEIE 0COOEHHOCTH oOydatomerocs. CaMoCTOSTENbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBHUYATIbHO WU IPYIIIAMU CTYACHTOB online v Ha 3aHATHSX B 3aBUCUMOCTH OT IIeJH, 00beMa, KOHKPETHOM
TEMaTHKH CAMOCTOSATEIBHOM pabOTHI, YPOBHS CIOKHOCTH. KOHTPOJIB pe3yIbTaTOB BHEAYJUTOPHOI CaMOCTOSTEINFHON paboThI
OCYIIECTBIIETCS B IIpeeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHA 10 TUCIUIUIHHE Ha MPAKTHYCCKHX,
71a00PATOPHBIX 3aHATHAX.




