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DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
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PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

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

1.2 | 3agauyaMu QUCHUILIMHBI SBISIOTCS: OBIAJCHUE CTYJCHTAMHU KOMILIEKCOM 3HAHHH M yMEHHUH B 00TaCTH TEOPHUH,
MIPUHLUIIOB IOCTPOEHUS U CIIOCOOO0B Pearn3aliuy MIEKTPOIPHBOI0OB NEPEMEHHOTO TOKA, 3HATh OOIIUE PUHIIUITBI
IIPOEKTUPOBAHUS TUIIOBBIX AIEKTPOYCTAHOBOK JUIsl YIIPABJIEHUS JIEKTPOIIPUBOIAMH, OCHOBHBIE XapaKTEPUCTUKU

KOMIIBIOTEPHOI pa3zpaboTke MPOEKTHON TOKYMEHTALHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | DnexkrpuyecKre MallHbI

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3 |LudpoBas n aHanoroBas NEKTPOHUKA

2.1.4 | CunoBas d1eKTpOHHKA

2.1.5 | OnexTpuueckue U MEeKTPOHHBIE alapaThl

2.1.6 |DOHepreruueckuii MCHEIKMEHT

2.1.7 | YueOHas npakTHKa

2.1.8  |[IIpou3BoACTBEHHAs NPAKTHKA

COBPEMEHHBIX npe06pa3OBaTeJ1e171 HaCTOThI U yCTpOﬁCTB TUTABHOTO ITYCKA, JOJIKHBI TOJIYYUTh MPAKTUYCCKNEC HABBIKU T10

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOCHHE JAHHON AUCUMIJIMHBI (MOAY/151) HE0OX0AUMO KaK

npeamecTrByrouiee:

2.2.1 |IIpoMbllIIEHHBIE CETU

222 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THITOBBIX MPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.3 |IIpepnumniuoMHas pakTHKa

2.2.4 |IloaroToBKa K MPOIEAYPE 3aLIUTHI U 3aIUTa BBITYCKHOM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.5 | ABromaTu3anus TEXHOJOTUYECKUX MPOIECCOB

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

MK-3: Cnocoben IKCILTYAaTUPOBATDH 3JIEKTPOMEXAHUIECCKUE CUCTEMBI U ABTOMATU3UPOBAHHbLIC CUCTEMbI YIIPABJICHUS
JJICEKTPOINIPUBOAOB

3HaTh:

[TK-3-31 BO3MOKHOCTHU NPOEKTUPYEMbIX IEKTPOIPUBOJIOB JUIs 00ECIEUEeHHS 3aJaHHBIX TEXHOIOTHUECKUX TpeOoBaHUI

[1K-3-32 texHonoruu MPUMCHCHUA aBTOMATU3UPOBAHHBIX JJICKTPOIIPHUBOAOB B PA3JIMIHBIX YCJIOBUAX IMTPOU3BOACTBA

ITIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTb:

[TK-2-31 cocTaBnaTh TEXHHUYECKOE 3a/laHUE HA TPOEKTUPOBAHNE aBTOMATH3UPOBAHHOTO 3JIEKTPOIIPUBOA

[1K-2-32 BO3MOXHOCTHU NPOEKTUPYEMBIX JIEKTPOINPUBOIOB JUIs 00ECIeYeHHs 3aJaHHBIX TEXHOIOTHUECKUX TpeOOBaHUI

IK-3: Cnioco6eH KCILTYyaTHPOBATH YJIeKTPOMEXaHMYeCKIe CHCTEMbl H ABTOMATH3NPOBAHHBIE CHCTEMbI YITPABJICHHS
IeKTPONPHBO/IOB

YMmerb:

TIK-3-V1 IMPOBOANUTDH UCCIICAOBAHUC d)yHKI_II/IOHI/I]i)OBaHI/I}I TEXHOJOTUYCCKOTO KOMIIIEKCA € IMOCICAYIOIUM BLI60p0M €ro
KOMIIOHCHTOB

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA H ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

YMeTh:

[TK-2-Y1 popmynanpoBaTb TpeOOBaHHS K IEKTPONPHBO.LY, OCHOBAaHHBIC HA IOHUMaHHUHU TEXHOJIOTUH pabOThl MEXaHU3Ma U
YCIIOBUH €r0 3KCIUlyaTalluu

[IK-2-¥Y2 npuHNMaTh yqacTie B IPOEKTUPOBAHIH 3IEKTPOIIPUBOJIOB C HCIIOJIB30BAHIEM IHU(PPOBEIX TEXHOIOTHH




ITK-3: Cnioco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYECKHEe CUCTEMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHUS
3JIEKTPONPHBO/IOB

YMmerb:

[IK-3-¥Y2 dopmynmupoBats TpeOOBaHUS K MEKTPOIPHBOAY, OCHOBAHHBIC HA IOHIMAaHHWU TEXHOJIOTHH PabOTH MEXaHW3Ma 1
YCIIOBHI €r0 AKCITyaTallui

Baagern:

[IK-3-B1 TexHonorusiMu aHanu3a paboThl aBTOMATU3UPOBAHHBIX AIIEKTPOIPHUBOIOB

IK-2: CnocodeH NpoeKTHPOBATHL CHCTEMBI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIC CHCTEMbI YIIPABJICHHSA €
HCNOJIb30BaHUeM HUGPOBLIX TEXHOJIOT U

Baaaernb:

ITK-2-B1 mpuemMamu IPOEKTHPOBAHUS AIEKTPOMEXaHUIECKAX CHCTEM

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHImii pecypcbl padoThI
Paznea 1. DiaexkTponpuBoj
NMOIbeMHO-TPAHCHOPTHBIX
MalIuH
1.1 O61ue TpeboBaHHS K 7 14 | [IK-2-31 [IK-2- | JI1.1 JI1.2 KMILK P1
ANIEKTPOTIPUBOLY 32 [IK-3-31 JI1.3J11.4 M2
MIPOU3BOJICTBEHHBIX TIK-3-32 JI1.5 JI1.6
MEXaHU3MOB. Pexumbl JI1.7J12.1
paboThl kpaHoB. TpeboBaHus, J2.2J12.3
IIPEbABISEMBIE K JI2.5 J12.7
3IEKTPOINPUBOY MOCTOBBIX JI2.8J13.1
kpaHoB. [loctpoenue €]

Harpy304HbIX AHarpamMm
MPHUBOJIa TIOJbeMa U
MIPUBOIOB TOPU3OHTATBHOTO
nepemeuienus. Pacuer
MOIITHOCTH JIBUTATEIS 110
Harpy304HOH JuarpaMmme.
Pa3noBumHocTH cCHUCTEM
YIIPaBICHHUS, UCIIOJIb3YEMBIX
B KPaHOBBIX MEXaHU3MaX.
Oco6eHHOCTH KOHCTPYKIIUH
OJIHOKOBILIOBBIX
sKcKaBaTopoB. TpeboBanus,
MpeIbsBIsIEMbIE K TIIaBHBIM
MIPHUBO/IaM OJHOKOBILIOBBIX
sKckaBaTopoB. [loyuenue
9KCKaBaTOPHOU
MEXaHUYECKOU
XapaKTePUCTUKU.
Knaccugukarus nmraxTHbIX
MOIBEMHBIX MalIuH. Tpex- u
LIECTUIEPHOAHAS
JMarpaMMbl IBUXKEHUSI.
Pacuer crarnueckux
Harpy30K HOJbEMHOU
MamuHel. ObecrieueHne
peBepca B cxemax
MOILEMHBIX MaIIHH.
DJIEKTPONPUBOA MAIIUH
HENPEePHIBHOIO TPAHCIOPTA.
PazHoBHIHOCTH CXeM,
WCTIOJb3YEeMBbIX IS
ANEKTPONPUBOIA
KoHBelepoB.Brinaua 3aganus
Ha PT'P. /Jlex/




1.2 Wzyyenue peneiino- NK-2-V1T1IK-2 | JI1.1J11.2 KMIL,K P1
KOHTPAKTOPHBIX CXEM -V2 TIK-2-B1 JI1.3 JI1.6 M2
MOCTOBBIX KpaHOB. Pacuer [IK-3-V1 IIK-3 JI1.7J12.1
cuctemsl [-]] ¢ -¥2 [IK-3-B1 J2.2J12.3
TUPHUCTOPHBIM JI2.7 J12.8
B030ykaeHueM. /IIp/ 21

1.3 Knaccugukarys KpaHoB 1o MK-2-31 IIK-2- | JI1.1 JI1.2 KM1,K P1
KOHCTPYKIIUH. 32 [IK-2-Y1 JI1.3J11.4 M2
DKCKaBaTOPHBIE [K-2-Y2TIK-2 | JIL.5JI1.6
ANIEKTPUYECKHE MAIIUHBI -B1 TIK-3-31 JIL.7J12.1
(mBUTaTENN M TEHEPATOPEI MK-3-32 TIK-3- | JI2.2J12.3
MOCTOSIHHOTO TOKA, V1 IIK-3-Y2 JI2.7 J12.8
CHHXPOHHBIE IBUTATEIIH ). TIK-3-B1 21
Cucremsl -] c MarHUTHBIM
yeunurenem.[lepcrieKTHBHEIE
pELLIeHNUs B 2IEKTPONPUBOIE
[10IbEMHO-TPAHCIOPTHBIX
MarmH. /Cp/

Pazgen 2. DiexkTponpusosj
MeTAJJIYPruyecKuX MalluH
M arperaToB

2.1 TexHonornueckuii mpoiecc [MK-2-31 IIK-2- | JI1.1 JI1.2 KM1,K P1
METaJTypru4ecKoro 32 [IK-3-31 JI1.3 JI1.6 M2
MIPOU3BOJICTBA. MexaHU3Mbl TIK-3-32 JI1.7J12.1
JIOMEHHOM IE€YH: BarOH-BECHI, J12.2 J12.3
KOKCO3arpy304Hoe J12.7
YCTPOMCTBO, CKHIIOBOH JI2.8J13.1
MOIBEMHUK, BpaIAIOIIUICS 21

pacrpeneuTeb, KOHYCHI,
30H70Bast 1edeaKa.
OcobenHocTu
SIIEKTPOIPUBO/IA

MECXaHU3MOB I[OMeHHOﬁ IIcyu.

OO01ue cBeCHUs 0
CTalleIIaBUIbHOM
npousBoicTBe. KoHCTpyKIINS
1 3JIEKTPOIPHUBO]T
KOHBEPTEPOB U TyTOBBIX
Meyei.

Kparkue csenenus o6
00paboTKe METaIIOB
nasiexreM. O6opynoBaHue
MPOKATHBIX CTAHOB.
Krnaccudmkanms npokaTHBIX
CTaHOB. Pexumsl paboTEI
MPOKATHBIX CTAHOB.
XapakTepucTHKa
PEBEPCUBHBIX CTAHOB
ropsyeit npokatku. Pacuer
MOIITHOCTH TJIABHOTO
npuBojia. CUCTEMBI
YIIPaBICHHUS TIIABHOTO
MPUBOJIA CTaHA.
XapakTepucTHKa
PEBEPCUBHBIX CTAHOB
XOJIOTHOM MPOKATKH.
TpeboBanus K
ANIEKTpOTpUBOTY. Pacuer
MOIIIHOCTH JIBHTATEIICH
KJIETEeH. DJICKTPOIIPUBO]]
MOTAJIOK U pa3MaThIBaTeeH
CTaHOB XOJIOJHOM IIPOKATKHU.
ABTOMAaTHYECKOE
peryaupoBaHUE TOJIIUHBI
IM0JI0CHI Ha cTaHax. /JIex/




2.2 MogenupoBanue paboThI 14 MK-2-V11IK-2 | JI1.1J11.2 KMIL,K P1
METAJLTypPrU4E€CKUX MallliH -V2 TIK-2-B1 JI1.3 JI1.6 M2
(mOMeHHOI reun, IIK-3-Y1 IIK-3 JI1.7J12.1
KOHBEPTOpA, -Y2 IIK-3-B1 J12.2J12.3
CTaJlerIaBUIIbHON 1yTrOBOM JI2.7 J12.8
€4y, IPOKATHOIO €]
npousBojcTia) /IIp/

2.3 MuxkpomnporeccopHbie 6 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1,K P1
TEXHUYECKUE CPEICTBA A 32 [IK-2-V1 JI1.3 JI1.6 M2
ACY TII B meTaimyprum. TIK-2-Y2 TIK-2 JIL.7J12.1
ABTOMaTH3aIMs JOMECHHOTO -B1 TIK-3-31 JI2.2J12.3
npouecca. ABToMaTu3anus T1K-3-32 T1K-3- JI2.7 J12.8
CTaJIeIIaBUIILHOTO V1IIK-3-Y2 €]

MPOU3BOJICTBA. BrinonHeHue TIK-3-B1
PI'P. /Cp/

Pa3gen 3. DexTponpuBojg

MeTAJJIOPEKYIIUX CTAHKOB

3.1 Knaccudukanus 6 [1K-2-31 I1K-2- JI1.1 J11.2 KM1,K P1
METAJUTOPEXKYIIUX CTAHKOB. 32 [IK-3-31 JI1.3 JI1.6 M2
OcHOBHBIE 1 TIK-3-32 JI1.7J12.1
BCIIOMOTaTelIbHbIE IBUKEHUS J12.2 J12.3
B CTaHKaX. XapaKTepUCTHKA JI2.4 J12.6
OCHOBHBIX BHJIOB 00paboTKH JI2.7 J12.8
Ha METAJUIOPEXKYLLUX €|
crankax. [Tocrpoenue
Harpy304HOH THarpaMMbI
JUTSE TOKAPHOTO, TIPOOITBHO-

CTPOTANbHOTO CTaHKOB.
JIBUraTeny mocTOSIHHOTO U
MIEPEMEHHOTO TOKA JJIst
TJIAaBHBIX MTPUBOJIOB H
MIPUBOJIOB MojAay. TUIOBbIE
CXEMBI TJIaBHOTO MPHBOIOB 1
MIPUBOJIOB MTOAAY.
Knaccuguxkanus cnoco6os
peryJmpoBaHus CKOPOCTHU B
METaJUTOPEXKYIINX CTAHKAX:
MeXaHHUECKOe CTYNEHYaToe,
ANEKTPOMEXAHUYECKOE
CTYINEHYATOC U
AIIEKTPUIECKOE
OeccTyneHvaroe
perynmupoBanue. /Jlex/

32 U3ydenne KNHAMATUYECKUX U 6 IIK-2-Y1T1IK-2 | JI1.1JI1.2 KM1,K P1
JNEKTPUYECKUX CXEM -YV2 [IK-2-B1 JI1.3 JI1.6 M2
METAJJIOPEXKYILIUX CTAHKOB [K-3-Y1 IIK-3 JI1.7J12.1
(TOKapHOTO, CBEPJIUIILHOTO, -V2 1IK-3-B1 JI2.2J12.3
numdosaisHOTO U Ap.). /Tlp/ J12.4J12.7

J2.8
€]

33 [TpuHIMITBI TOCTPOCHUS 4 MMK-2-31 TIK-2- | JI1.1 JI1.2 KM1,K P1
ABTOMATHYECKUX CHCTEM 32 [IK-2-V1 JI1.3 JI1.6 M2
YIPABJICHUS TIK-2-Y2 TIK-2 JI1.7J12.1
MeTauI000paboTKOM. -B1 TIK-3-31 J2.2 J12.3
ANropuTMBI [MK-3-32 [IK-3- | JI2.4 JI2.6
(YHKIIMOHUPOBAHHS. DTAIIBI V1 IIK-3-Y2 JI2.7 J12.8
pa3paboTKU M BHEAPEHUS [K-3-Bl 21

ACVYTII nisa crankos ¢ UITY.
Bemmonuenue PI'P. /Cp/

Paznen 4. DinexkTponpusos
TypOOMeXaHU3MOB




4.1 Knaccudukarms 7 6 MK-2-31 [IK-2- | JI1.1 JI1.2 KMIL,K P1
TypOOMEXaHH3MOB I10 32 [IK-3-31 JI1.3 JI1.6 M2
Ha3HaueHUIO, KOHCTPYKLIUY. I1K-3-32 JI1.7J12.1
Mexanuueckas 1 HallopHas J12.2J12.3
XapaKTEePUCTUKU JI2.7 J12.8
TypOOMEXaHU3MOB. 21
OcobeHHOCTH pabOTHI
LHEHTPOOESKHBIX HACOCOB.

Omnpenenenue MOIHOCTH
IEeHTPOOSIKHOTO Hacoca.
Mertoab! perynupoBaHus
MIPOU3BOIUTENHLHOCTH
HEHTPOOCIKHBIX HACOCOB.
OcobeHHOCTH pabOTHI
LHEHTPOOESKHBIX U OCEBBIX
BEHTHUJISITOPOB U
peryaupoBaHue
MIPOU3BOANUTEIHHOCTH B
Hux. /Jlex/

4.2 MopaenupoBanue paboOThI 7 6 IMK-2-V1T1IK-2 | JI1.1JI1.2 KM1,K P1
3IEKTPOINPUBOJIA C -Y2 TIK-2-B1 JI1.3 JI1.6 M2
BEHTUJISITOPHOHI [K-3-V1 IIK-3 JI1.7J12.1
Harpyskoii. /I1p/ -¥2 [IK-3-B1 J2.2J12.3

JI2.7 J12.8
€]

43 ITpumenenue 7 6 [K-2-31 TIK-2- | JI1.1 JI1.2 KMI1,K P1
3IEKTPOMArHUTHBIX My(T B 32 [IK-2-V1 JI1.3 J11.6 M2
TypOOMeXaHH3Max. TK-2-Y2 TIK-2 JI1.7J12.1
DNEKTPUUYECKUE U -B1 TIK-3-31 JI2.2J12.3
JIIEKTPOMEXaHUYECKUE MK-3-32 TIK-3- | JI2.7 J12.8
KacKaJbl B V1 IIK-3-Y2 21
TypObomexanu3Max. TexHHuKo- TIK-3-B1
SKOHOMUYECKHUH aHaIn3
3MEKTPOIPUBOAA
TypOOMEXaHU3MOB.
3aBepIeHNe BHITOTHEHHS U
3amura PT'P. /Cp/

Paspea 5. IloaroroBka k
KOHTPOJbHBIM
MepOnpHUsSITHAM U
BBINOJIHSIEMBIM padoTam

5.1 O0neM gacoB 7 11 MK-2-31 [IK-2- | JI1.1 JI1.2 KMI1
CaMOCTOSATENbHON paboThI HA 32 TIK-2-V1 JI1.3 J11.4
noarotoBky k KM /Cp/ MK-2-Y2TIK-2 | JI1.5J11.6

-B1 TIK-3-31 JI1.7J12.1
TIK-3-32 TIK-3- | JI2.2 JI2.3
V1IIK-3-Y2 J12.4 J12.5
IK-3-B1 J12.6 J12.7
2.8
€]

5.2 O6beM yacoB 7 18 MK-2-31 [IK-2- | JI1.1 JI1.2 P1
CaMOCTOSTEIBHOW PabOThI Ha 32 [IK-2-Y1 JI1.3J11.4
noarorosky k BP /Cp/ I[IK-2-V2 1IK-2 | JI1.5JI1.6

-B1 IIK-3-31 JI1.7J12.1
MK-3-32 TIK-3- | JI2.2J12.3
V1IIK-3-Y2 J12.4 J12.5
[K-3-Bl JI2.6 J12.7
JI2.8J13.1

€

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
WH/IUKATOPBI Bonpocs! 11 oAroTOBKU
KM MEpOIIPUATHE o
KOMIIETEHITNH
KM1 DK3aMeH [TK-3-31;11K-2- Bompocs! k 3x3ameHy

31;I1K-2-32;11K-3-
32

1. OOmpe TexHUYeCKHe TPeOOBAHUS K JIEKTPOIIPHUBOIAM.

2. Krnaccudukanns xpaHoB M0 KOHCTPYKIUH. PeXuUMBI paboTHI
KPaHOB.

3. KoHcTpykTHBHBIE 0COOEHHOCTH MOCTOBBIX KPaHOB.

4. TpeOoBaHMsA, MPEeABABIAEMBIE K JIEKTPONPHUBOILY MOCTOBBIX
KPaHOB. 2 BHU/A CITyCKa B IPY30IIOABEMHBIX YCTaHOBKAX.

5. [TocTpoeHue Harpy30UHBIX AWArpaMM IPUBOJA MOABEMA U
MPUBOOB TOPH30HTAIEHOTO ITEPEMEIIICHUS.

6. Pacuer MomHOCTH ABUraTess o Harpy304HOM AMarpaMMe.
7. Oco0EHHOCTH KPaHOBO-METAJUTYPTUUECKUX JBUTATENCH.

8. Topmo3HbIE yCTpOHCTBA KPAHOB.

9. Pa3HOBHIHOCTH CHCTEM yHpaBIICHUS, HCHOIb3YEeMBIX B
KPAaHOBBIX MEXaHU3MaXx.

10. Knaccugukanus BBleMOUYHO-IOTPY30UHBIX MALIMH: OJHO- U
MHOTOKOBIIIOBEIEC 3KCKaBaTOPHI.

11. TpebOoBanus, MpeABABIAEMbIE K TJIABHBIM IIPHBOAAM
OJIHOKOBIIOBBIX 9KCKAaBaTOPOB.

12. Pacyer MOIIHOCTH IMIaBHBIX IMPUBOJOB IKCKABATOPA.

13. DKCKaBaTOPHbIE IEKTPUUECKUE MAIUHBI.

14. XapakTepucTuka pabOThI IJIaBHBIX IPHBOJOB 3KCKaBATOPA.
15. [Tonmyuenune 3KCkaBaTOPHOM MEXaHMUYECKOM XapaKTepHu-
ctuku B cucteme I-]1.

16. INomydyeHnue 3kCkaBaTOPHON MEXaHUYECKOW XapaKTepH-
CTHKH B CHCTEME C THPHUCTOPHBIM BO30YXI€HHEM reHepaTopa.

17. CriocoOBI TeMITepaTypHOH CTaOMIH3aLUH XapaKTePUCTHK
9KCKaBaTopa.

18. KoHcTpyKTHBHBIE 0COOEHHOCTH MHOTOKOBIIOBBIX
9KCKaBaTOPOB.

19. Knaccudukarms mudros. TpeOboBaHus K 3IEKTPONIPUBOILY
mudTOB.

20. Pacuer craTnueckoil Harpy3kd U BBIOOp ABHraTess audra.
21. Hcnonbp3oBaHue MHOTOCKOPOCTHBIX ACHHXPOHHBIX
JIBUTATEICH JIs TIN(PTOB.

22. Knaccugukanus maxTHbIX MOABEMHBIX MAIIHH.
Kunemarnka kaHaTHOTO MoJbEMA.

23. Pacuer craTMueckux Harpy3ok IOJbEMHON MAIIMHBIL.
Pa3menienue snmeKkTpooOOpyIOBaHUS TIOJEMHBIX MAIIIKH.

24. TouHast ocTaHOBKA JIM(PTOB M HIAXTHBIX MOABEMHBIX Ma-IIHH.
25. CxeMa NoJbeMHON MalIMHBI C ACHHXPOHHBIM JBUraTesIeM,
o0ecreurnBaromias TPEXIEPHOTHYIO THArPaAMMY JBIKCHIS.

26. OobecmieueHne pesepca B CXeMax MOABEMHBIX MammH. Cxema
C peBepcoM MOJIsI ABUraTesIs IOCTOSHHOTO TOKA.

27. Krnaccudukanus xonsefiepoB. TpeOoBaHUs, IPEIbABIICMbIC
K 3JIEKTPONIPUBOJY KOHBEHEPOB.

28. Pacuer craTnueckoi MOIIHOCTH JIEHTOYHOTO KOHBEHepa.
29. Br160p KoNHMYecTBa ABUTATENCH M ONpeNelieHHe MecTa UX
pacoIoKeHHs.

30. [Iyck xoHBelepoB C UCIIOJIB30BAHUEM 3JIEKTPOMArHUTHBIX
MyQT. Pa3HOBHIHOCTH 37€KTPOMArHUTHBIX MY(]T.

31. [IpumeHeHne CUHXPOHHBIX ABUraTelled i MPUBOJA

0OJBIIION MOIITHOCTH. DNEKTPOMAIITUHHASL, CTaTUYECKAsI U OecIIeTo Has
CHCTEMBbI BO30Y)K/ICHHSI CHHXPOHHBIX MAIIIHH.

32. ITpHHIMIBI HOCTPOECHHS CHCTEM aBTOMAaTHYECKOTO
perynupoBanns Bo30yxaeHns (APB) CHHXpOHHBIX BHTaTEICH.

33. Cxema MHOTOJIBUTATEIFHOTO KOHBEiepa ¢ aCHHXPOHHBIMHU
JBUTATENSIMU. PEXKUM BOMHOTO MUTaHUS B ACHHXPOHHOM JBUTaTelle.
34. Knaccudukarus typboMexanuzmoB. MexaHndeckas u
HAIOpHAs XapaKTePUCTHKN TypOOMEXaHN3MOB.

35. Ocob6eHHOCTH PabOTHI IIEHTPOOESKHBIX HACOCOB.

OmnpeperneHie MOITHOCTH IIEHTPOOSKHOTO Hacoca.
36. MeTtonbl perynupoBaHus MPOU3BOIUTEIBHOCTH




HEHTPOOESKHBIX HACOCOB.

37. OcobeHHOCTH pabOThI IEHTPOOSIKHBIX U OCEBBIX
BEHTWJIATOPOB. PerymiupoBaHue Mpou3BOAUTEIFHOCTH B HUX.

38. Ocobennoctu paboTs! KoMIIpeccopoB. Pacder MomHocTH
KOMITpeccopa o U30TEPMHUYCCKON 1 aTnabaTu4eckoil paboTe CHkaTHs.
39. Knaccugukarus MeTamuiopexynux cTankoB. OCHOBHBIC H
BCIIOMOTATEIbHBIC BIKCHIUS B CTAHKAX.

40. XapakTepuCTHKa OCHOBHBIX BUAOB 00pabOTKH Ha

METAUIOPEXYIIUX CTAHKAX: TOYSHHE, CTPOTAHUE, CBEPIICHHUE,
(dpesepoBanue, nuHdOBAHKE.

41. IlocTpoenue Harpy304HOM JuarpaMmbl A1 TOKapHOTO,
MPOJIOIBHO-CTPOTaTbHOTO CTAaHKOB.

42. JlBurarenu Ui TIaBHBIX NMPUBOJOB CTAHKOB.

43. TunoBsle cXeMBbI TMIABHOTO NPUBOAOB U MPUBOIOB TOaY.
44. ObopynoBaHue MPOKATHBIX CTAHOB.

45. Knaccudukanust npokaTHbIX CTaHOB. Pexxnmbl paGoTh
IIPOKaTHBIX CTAHOB.

46. XapaKkTepuCcTUKa PEBEPCUBHBIX CTAHOB ropsAdyel IPOKATKHU.
TpeboBaHHS K DIEKTPOTIPUBOLY.

47. Pacuer MoIHOCTH IMTaBHOTO MPHBOJA IPOKATHOTO CTaHA.
48. CucTeMsbl yrpaBieHUs T1aBHOTO MPHUBOJA CTaHA.

49. XapaKkTepuCcTUKa PEBEPCUBHBIX CTAHOB XOJIOAHON INPOKATKHU.
TpeboBaHus K AIEKTPOIIPUBOLY.

50. Pacuer MomHoOCTH nBUratrenei Kierei.

51. OJEeKTPOIPUBOA MOTAIOK U Pa3MaThIBaTENIE CTAaHOB
XO0JIOAHOMN IIPOKAaTKU

52. TexHoMOrMYecKHi Mporecec JOMEHHOTO NMPOU3BOJICTBA.
MexaHu3M CUCTEMBI 3arpy3KU JOMEHHON IIeuH.

53. MexaHu3Mbl JOMEHHOM IeYH: BaroH-BEChl, KOKCO-

3arpy304HOE YCTPOHCTBO, CKMUIIOBOH MOJbEMHHK, BPAIAIOIINICI
pacmpeneNuTelb, KOHYChI, 30H10Bas Jedenka.

54. OCo0eHHOCTH EKTPOIPHBOA MEXaHU3MOB JOMEHHOI
IcyHu.

55. KoHCTpyKIMSt M 3/EKTPONIPUBOJ KOHBEPTEPOB U JIYrOBBIX




KM2

VYerHbll onpoc 1o
paszenam
JUCIUILITHHBI

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

IIpuMepHbIe BONIPOCHL AJIs YCTHOTO OIIpOCa IO Pa3iesiaM JUCLIAIUIMHBI

Paznen 1. DnexTponpuBoj 0ABEMHO-TPAHCIOPTHBIX MAILIMH

1) YkaxxuTe OTINYNS YHUBEPCAIFHOTO KPaHa OT CIEHATN3UPOBAHHOTO
KpaHa

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

3) Kakue TpeboBaHUs, TPEIBABIAIOTCS K IEKTPOIPHUBOLY MOCTOBBIX
KpaHOB?

4) IlpuBeanTe HarpY304YHYIO TUAarpaMMy IIPHBOJIA TOJbEMa

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

6) UeMm oTiIMUaeTCs CUIIOBbIE KOHTPOJUIEPHI OT ANEKTPOMArHUTHBIX
KOHTPOJUIEPOB?

7) O6ocHylTe UCTIOTB30BAHNE JUIMHHOXOAOBBIX H KOPOTKOXOJOBBIX
TOPMO3HBIX YCTPOICTB

8) B ueM 0coOEHHOCTE 3KCKaBaTOPOB-IpariaiH?

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

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

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

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

14) Tepeuncnute pa3sHOBUAHOCTH JTH(TOB

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

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

18) Kak moBBICUTH TOYHOCTH OCTaHOBA MOJABEMHBIX YCTAaHOBOK?

Pasnen 2. DnexTponpuBo METAIYpPIUUECKUX MAILIUH U arperatoB
1) Kaxkne MexaHU3MBI HCIONB3YIOTCS AT 3aTPY3KH JOMEHHOI neun?
2) ITepeuncnure kakue BUJbI ABUTATENEH UCTIONB3YIOTCS IS
MEXaHNU3MOB 3arpy3Kd JOMEHHOHU I1e4n

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

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

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

7) Kaxne mpomecchl B JOMEHHOM IPOH3BOJICTBE MOXKHO
aBTOMAaTU3UPOBATh?

8) Kaxoii nporrecc miacTuueckon aeopMaiiy METaJIOB HAa3bIBAIOT
IIPOKATKON?

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

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

12) IlprBeanuTE TEXHOJIOTHYECKYIO CXEMY OJTHOKJIETHEBOTO CTaHA
XOJIOJHOHU MPOKATKU

13) Ilepeuncnute onepanuy TEXHOJIOTHIECKOTO IIPOU3BOACTBA
XOJI0THOKATaHOTO JIUCTa

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

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

17) Kakue cxeMHbI€ peIeHHs HCTIOIb3YIOTCSI B DJIEKTPOTIPUBOIC
CTAHOB ropsiueil U X0I0AHON MPOKATKH METAIIOB

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




cTaHkax?

2) B xakoM pexumMe paboTaroT JBUTaTeIH CTAHKOB?

3) [IpuBenuTe BUI HArpy309HOH THArpaMMBI TIIABHOTO MIPHUBOIA
TOKAPHOTO CTaHKa

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

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

6) [IpuBenuTe THIOBYIO CXEMY IMIABHOTO TIPHBO/IA CTAHKA

7) IlpuBennTe THIIOBYIO CXEMY NTPHUBOJIA TTOJAYH

8) KakoBbI 11enu ypaBieHUst MeTamIo00paboTkoi?

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

Paznen 4. DnexTponpuBox TypOOMEXaHH3MOB

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

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

4) Kax onpenemnsror pabodyro TOUKy padoTsl TypOoMexaHn3Ma?

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

6) Ilepeuncnure METOABI 3AIMBKH [IEHTPOOESIKHBIX HACOCOB

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

9) ITouemy KOMIIpeCcCOPBI HE PEKOMEHIYETCS 9aCTO 3aITyCKaTh?

10) O6ocHYyi#iTe HCTIOB30BaHUE KACKAaTHBIX CXEM JUTSl TPUBOIA
TypOOMEXaHU3MOB

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

5.2. Tlepedenn pa6oT, BbINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoext, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiembie
Kon HasBanue
WH/IUKATOPBI CopeprxaHue paboThl
paboTsl paboTsl N
KOMIIETEHITNH
P1 Kypcosas pabota [TK-3-V 1;I1K-3- IIpumMepHbIe TEMBI KypCOBBIX paboT

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

1. IIpoexkTupoBaHHE IEKTPOIPUBOIA TOABbEMAa MOCTOBOTO KpaHa
2. TIpoekTupoBaHHe IEKTPOIIPHUBO/IA TTACCAKUPCKOTO (MIIH TPY30BOTO)
mudTa

3. IIpoexTupoBaHHe MEKTPONPHUBOJIA HIAXTHON (CKUIOBOM Un
KJIETHEBOW) ITOTEMHOM MaITHHBI

4. TIpoexTHpoBaHHUE IEKTPOIPHUBOJIA IO JHEMA OJHOKOBIIOBOTO
9KCKaBaTOpa

5. IIpoexTupoBaHue MEKTPONPUBOIA JIECHTOUHOTO KOHBEHepa

6. IlpoexTrpoBaHue 3EKTPONPHUBO/IA KIETEH MPOKATHOTO CTaHa

7. IIpoexTupoBaHHE IIaBHOTO HIEKTPOIPHBOAA METATIOPEXKYIIETro
CTaHKa

8. IIpoekTupoBaHUE NNEKTPOIPUBOJIA BEHTHIIATOPHON YCTaHOBKU
9. IIpoekTupoBaHHE 3IEKTPOIPHUBOIA HACOCHOH YyCTaHOBKU

CopepxaHue KypcoBoid pabOThI:

1 Onmcanue paboueit MalIuHBI

2 TpeboBaHUsL, TPEABSIBIAEMbIE K JIEKTPOIPUBOTY

3 O0630p COBPEMEHHBIX CHCTEM HIIEKTPOIPHBOJIA

4 Pacuer cTaTHYECKHX HAarpy30K M BEIOODP ABHUTATEILT

5 Bei0op 371€MEHTOB CHIIOBOH YacTu

6 Pacuet cu10BOI YacTH ANMEKTPONPUBOAA

7 Pacuer craTHYecKHX XapaKTePHUCTHK 2JIEKTPOIIPHBOIA

8 PacueT TuHAMUYECKUX XapAKTEPUCTUK 3IEKTPOIPHUBOA
Texyiuii KOHTPOJIb 32 BBIOIHEHHUS KypCOBOM PabOTHI
OCYIIECTBIETCS MPENoiaBaTelleM IMyTeM NPOBEPKU pa3/eNioB B
COOTBETCTBHUH C IUTAHOM BEITTOJTHEHHS.

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

KOMHBIOTepHOC TECTUPOBAHUC 110 pasaciiaM JUCHUIITTAHBI

Yro Takoe pabovas MarmuHa?




COBOKYITHOCTH YHPABIISIONINX U HH(OPMAIIHOHHBIX YCTPONUCTB U YCTPOUCTB compsikerus D11
MallInHa, OCYIIECTBIAIOAs U3MEHEHNE ()OPMBI, CBOHCTB, COCTOSIHUS U MOJIOKEHHS TIPEAMETA TPy
BHEIIHSSA 110 OTHOIICHUIO K 3JIEKTPOIIPHBOJY CHCTEMA YIIPABJICHNUS O0Jiee BEICOKOTO YPOBHS
npeoOpa30BaTeNb AAEKTPOIHEPTHH

BCE OTBETHI IPABHUIIbHEI

Kak Ha3pIBaeTCs HCIOTHNUTEIBHEIN OpraH pabodeii MaIIuHbI?

COBOKYITHOCTH YHPABIISIONNX U HHOPMAIIOHHBIX YCTPOUCTB U YCTPOUCTB

BHEILHSIS 110 OTHOILECHUIO K JIEKTPOIPUBOJLY CHCTEMA YIIPABJICHUsI 00JIee BEICOKOTO YPOBHS
OCYITIECTBIISIONIAs I3MEHEHHE (OPMEI, CBOWCTB, COCTOSHHS M TIOJIOKEHHUS TIPEIMETa TpyIa
JBIDKYIITHHCS YIEMEHT pabouel MaIIWHBI, BEITOTHAIOMNI TEXHOIOTHYECKYIO OIIEPAIIHIO
BCE OTBETHI IPABHUIIbHEI

UYro Taxkoe rpynmnoBoOH 3IEKTPOIPUBOL?

JIBHOKYIITMHACS 3JIEMEHT paboyel MallIMHbI, BBIMOTHAONIMN TEXHOTOTHYECKYIO ONEPAIlHIo;

AIIEKTPOTIPUBO/T C OJTHUM DIISKTPOIBUTATENIEM, 00ECTICIHBAIOIIHIA IBHKCHUE UCTIOTHUTEIBHBIX OPTAaHOB HECKOJIBKUX PabodInx
MaIlH Wik Heckoabkux MO omHON pabodeld MalIiHbI

BHEILHSS 110 OTHOLICHUIO K 2JIEKTPONPUBOJLY CHCTEMa yIpaBieHus 00Jiee BEICOKOTO YPOBHSI, MOCTABIAIONIAsi HEOOXO0AUMYIO JIJIst
(YHKIIMOHUPOBAHHUS SJCKTPOITPHUBOIa HHPOPMAIUIO

BCE OTBETHI MPABJICHbIC

BCE OTBETHI HE IPABUJIBHBI

B mpokaTHBIX 11eXaX OCHOBHBIMH MOTPEOUTEISIMH DJICKTPOIHEPTUU SIBIISTIOTCSI:
JIyTOBBIE MEYX ¥ MEXaHU3MBI X 00CITY>KABAIOIINE

HarpeBaTeNbHbIC MIEYU U IPHBO/IBI IPOKATHBIX CTAHOB

3aJIMBOYHBIC U PA3JIMBOYHBIC KPAHBI

AIIEKTPOJIN3EPHI B TA30[yBKH

B pexxuMe NOBTOPHO-KPaTKOBPEMEHHOMN HATrpy3KH paboTaroT:
ANIEKTPOJIBUTATEIIN KOMIIPECCOPOB

HACOCHI

TPUBOIBI 3a[BHKEK

CBapOYHBIC YCTAaHOBKH

Pexum paboThI ANIEKTPOABUTATENS TP HEU3MEHHOU HArpy3Ke, IPOI0JKAIOIIUICS CTOIBKO BPEMEHH, YTO MPEBBILICHUE
TEMIIEPATYphl BCEX YACTEH JBUTATEINSI IOCTUTAET YCTAHOBUBIIMXCS 3HAYCHUN HA3bIBACTCS. ..

KpaTKOBPEMEHHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH

MIPOJIOJIKUTENbHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH € ITyCKaMu

IIponomKNTETbHBIN pexXUM pabOThI AIEKTPOIPHBOA HE CBOMCTBEHEH. ..
HacocaMm

BEHTUJISITOPAM

36pHOOUYUCTUTENBHBIM MallluHAM

HObEMHO-TPAHCIIOPTHBIM MeXaHU3MaM

PesxnM pabOTHI 2IEKTPOIBUTATENS, IPH KOTOPOM pabodne Meproabl C HSM3MEHHOW HOMHHAIIBHOM Harpy3KOH 4eperyroTcs C
HepHOJAaMH OTKITIOUEHHUS MAIIMHBL; TIPH ATOM IEPHO/IbI Harpy3KH (paboure nepuoisl) HeITHTEIbHBI U IIPEBBIIICHIE TeMIIePaTyphl
HE JOCTUTAeT YCTAaHOBHUBIIETOCs 3HAUCHUS, a IEPHOABI May3bl MO3BOISIOT ABUTATENI0 OXIaUThCS 10 TEMIIEPATyphl OKPY KaIOIIeH
cpebl Ha3bIBAETCA. ..

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPaTKOBPEMEHHBIN

HPOJIOTKUTENbHBIH

MIOBTOPHO-KPaTKOBPEMEHHBII ¢ IIyCKaMu

ITpOMBIIIIEHHOCTD BBIMTYCKAET AJICKTPOIBUTATEIN CO CTAHAAPTHOM MPOAOKHUTEIBHOCTBIO paboUero mepuosa. ..
20, 40, 70 u 100 Mmun

10, 30, 60 u 90 Mmuna

5, 15,25 u 50 mun

1,3,5u9 Mun

PexumM paboThI ANIEKTPOABUTATENIS, IPH KOTOPOM HEPHO Bl HEM3MEHHON HOMHHANBHOM HArpy3KH (pabodre Ieproabl) YepeayroTCst
C TIEpUO0/IaMU OTKJIFOUEHUS MalllMHBI (11ay3aMu), IPUYeM Kak pabodne Nepruo/ibl, TaK U May3bl He HACTOJIBKO JUTUTEIbHBI, YTOOBI
MIPEBBIIICHNE TEMIIEPATYPhl MOTJIO JIOCTUTHYTh YCTAHOBHUBILIUXCS 3HAUYEHHUH KaK MPU HArpeBe, Tak U MPH OXJIAXICHUU

Ha3bIBAETCHA. ..

MIPOJIOJIKUTENbHBIN




KpPaTKOBPEMEHHBIN
MOBTOPHO-KPATKOBPEMEHHBII
[IOBTOPHO-KPaTKOBPEMEHHBIII ¢ IIyCKaMu

T'OCTowm ycTaHOBIEHO, UTO [l HOBTOPHO-KPATKOBPEMEHHOTO PEKUMA PAOOTHI ANIEKTPOABUTATENS POIOJKUTEIBHOCTD MK He
MPEBBIIIACT. ..

5 MuH

15 Mun

20 MuH

10 Mun

J11s TOBTOPHO-KPATKOBPEMEHHOTO PEXKUMa PabOTHI ANMEKTPOABUTATENS OTHOCUTENbHAS MPOJOKUTENbHOCTD BKItodeHus 11B
COCTaBIISET. ..

15, 25, 40 u 60%

10, 20, 50 u 90%

1,2,5u9%

25,50, 75 n 100%

Ecnu npu pabote aBUraTenss MOMEHT U MOIIHOCTh paboyell MalliiHbl He U3MEHSIOTCS, TO IBUTaTelb BHIOUPAIOT C HOMUHAIBHOM
MOIITHOCTBIO0, PABHON MOIIIHOCTH HArpy3Ku pabodell MalliHbI, ICIEHHON Ha. ..

KIIJI anexrpoasurarens

KITJ nepenaun

KIIJ] uctouHuKa 31MeKTPUUYECKOM SHEPTUN

K03 QUITUEHT aKTUBHOM MOIIIHOCTH

MOoUIHOCTE 21EKTPOABUTaTENs BHIOMPAaEeMOro AJIsl SJIEKTPOIPUBO/Ia HAcOCa HE 3aBUCHT OT...
MIPOU3BOJIMTEIILHOCTH Hacoca

Harmopa Hacoca

KITJ snexkrponBurarens

IUIOTHOCTH MEePEKaYnBaeMO KUIKOCTH

IIpu nepeMeHHOH TPOIOIHKUTENEHOW HArpy3Ke HArpy3Ka Ha Bally SJIEKTPOABHTATENS MOXKET MEPUOTUIECKH MEHSTHCS, TIPH STOM
MEPHOANYCCKUA MEHSFOTCSL. . .

4acTOTa TOKA MUTAIOIIECH CeTH

aMIUTUTYIa HAMIPSDKSHUS TIUTAIOMIEeH CeTH

K02()(PUIIMEHT aKTUBHOM MOIITHOCTH DJIEKTPOABUTATEINS

MOTEPH MOLIHOCTH B 3JIEKTPOIBUraTEIIe

Jlns mpoBepKy BRIOPAHHOTO JIEKTPOJABUTATEIIS [0 HATPEBY HA IPAKTHUKE UCTIONB3YIOT METO (B! SKBUBAJICHTHBIX BEJINYUH, B
KOTOPBIE HE BXOJUT. ..

METO/ 5KBUBAJICHTHOTO HANPSHKEHUS

METOJ] 5KBUBAJIEHTHOTO TOKa

METOJ, SKBUBAJICHTHOTO MOMEHTA

METOJ, 5KBUBAJICHTHOM MOLTHOCTH

[pu npoBepKe MEKTPOIBUIATENS II0 HAPEBY € TOMOIIBIO METO/Ia SKBUBAJICHTHOT'O TOKA HEOOXOMMO 4TO ObI HOMHHAIBHBII TOK
HPEABAPUTEIBHO BEIOPAHHOTO 110 KAaTaJIOTy MEKTPOABUIATEN ObLT 10 OTHOLICHHIO K SKBUBAJICHTHOMY TOKY. ..

GoJblle He MEeHee YeM B 2 pasa

GoITbIIIe MM paBeH

MEHbIIIE HIN PaBeH

MEHBIIIE

OT 9ero 3aBUCHT PEKXUM pabOTHI MOCTOBOTO KpaHa?
0T IPY30I0ABEMHOCTH KpaHa

OT Ha3HAYEHMs

OT 4lcJa BKIKOYEHHs B 4ac

OT KOHCTPYKIIMH

OT MECTa YCTaHOBKU

K kakoit rpynne MalrH 1m0 HA3HAYCHUIO OTHOCATCA MOCTOBBIC KPAaHBI:
NMOABEMHO-TPAHCTIOPTHBIC MalIWHBI

3eMH€pOﬁHBIC MalIuHBbI

MalIWHBI JJI9 TPAHCTIOPTUPOBKU KUIKUX CPEI U T'a30B

MalIuHBI OJI C)KaTHs ra3oB

MallluHbI HETIPEPBIBHOI'O TpaHCIIOPTa

C Kakoil LeJIbI0 UCIIOJIB3YIOT CHIIOBOM CIyCK B KPAaHOBBIX MEXaHU3MaXx?
HE UCIOJB3YIOT BOOOIIE




JUISL CIIyCKa JIETKUX TPY30B
JUISL CITyCKA TSXKEJIBIX TPY30B

C Kakoil LEeNbI0 UCTIOJIBE3YIOT TOPMO3HOH CITYCK B KPAHOBBIX MEXaHU3Max?
HE UCTIOJB3YIOT BOOOIIE

JUTSL CITYCKa TSDKEJBIX TPY30B

JUTS CITYCKa JIETKHUX TPY30B

VKaKuTe THII JBUTATENS] HAMOOJIee YacTO, UCTIOIB3YETCsl B KAYeCTBE IPUBOJHOTO B MOCTOBBIX KpaHax?
CHHXPOHHBIN IBUTaTEINh

[IarOBBINA JIBUTATEb

JIBUTATENb ITOCTOSTHHOIO TOKA

ACHHXPOHHBIN JIBUTaTEIh

BEHTHJILHBIN JBUTATEb

Kakas u3 cucreM aBTOMaTU3UpOBAHHOTO JIEKTPOIPUBOA HE IPUMEHSETCS B KPAHOBBIX MEXaHU3MaX?
cuctema [TU-AJ]

cXeMa ¢ UMITYJIbCHBIM BBEJICHUEM COIIPOTHUBIICHUS B IIETIh POTOPA

cuctema TTI-J{

cuctrema [T4-C/]

BCE MIEPEUHCIICHHBIE CUCTEMBI UCITOJIB3YIOTCS B KPaHax

ITpu ¥cnoNb30BaHNH ABYXKOHIIEBBIX MOBEMHBIX JI€0EI0K BMECTO OJHOKOHIIEBBIX TPOU3BOJUTEIBHOCTD YCTAHOBKH:
HC U3MCHACTCA

YMEHBIIIAETCS BIIBOE

YBEIIMYUBACTCS BABOC

yBenM4uBaercs B 4 pasza

yMeHblIaeres B 1,5 pasa

CpenHuii pexxuM paboThl 000pyAOBaHUS KPAHOBBIX MEXaHU3MOB XapaKTePH3YeTCss HOMHHAIIBHO MPOIOIDKUTEIEHOCTHIO
BKJIFOUCHHSI PABHO:

15+25%

60 %

40 %

100 %

10+25%

TspKembIi pexknM padoTHl 000PyIOBaHNS KPAHOBBIX MEXaHU3MOB XapaKTepH3yeTCss HOMHHAIBHOH MTPOIOIDKUTEIBHOCTHIO
BKJIFOUEHMSI PABHOM:

40 %

60 %

100 %

25+40 %

10+25%

JI7is IoTydeHnst )KEeCTKOM XapaKTePUCTUKH MPH MAJIOH CKOPOCTH BPaIlEHUS B CUCTEME aCHHXPOHHOTO JIEKTPOIPUBO/Ia KPaHOBBIX
MEXaHU3MOB IIPUMEHSICTCS IIUTAHUE IBUTATEIsl OT UCTOYHHKA!

MOBBIIIEHHON YacTOThI (6osee 50 I'x)

HMPOMBIIIICHHOH gacToTsI (50 I')

MOHMKEHHOU 4acTOTHI (6-10 I'mx)

MOHMKEHHOM YacToThI (25-40 I'y)

gactoToi 6osree 100 I'x

Ha xakux MexaHu3Max KpaHOB YCTaHABJIMBAIOTCs OTPAHUYUTEINN X018, BO3JCHCTBYIOIINE HA 3JIEKTPHUUYECKYIO LIEMb YIPAaBICHU:
Ha MEXaHU3Max IobeMa

Ha BCEX MEXaHM3Max

Ha MEXaHU3MaX IepeIBUKECHUS

Ha MEXaHNU3MaxX 0000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHMU3Max 0C000 KPYITHBIX OPTAIBHBIX KPAaHOB

Kaxue xateropun KpaHOB CYyIIECTBYET B 3aBUCHMOCTH OT PEKXUMOB pabOThl MEXaHUYECKOTO U 3JEKTPUUECKOTO 000PYIOBAHUS:
JIETKHH, TSHKEIIBIN, BEChbMa TSKENIBIA B 0CO00 TSKEIBIN

JIETKHH, CPEXHIH, TSHKENIBIH 1 0c000 TSKEIBII

JIETKUH, CpEAHUH, TSKETbIH, BeCbMa TSDKENBIH U 0c000 TsHKETbIH

JIETKUH, CPETHUMN, TSKENBIA, BECbMa TSKEIbIi

JIETKUH, TSOKEIIBINA, BEChMa TSKENBIN U CBEPX TSAXKEIbIH

Kax Mensiercst reMnepaTypa NpHUBOIHOTO IBUTATENS KPaHOB MPU pabOTe €ro ¢ HOMUHAILHOW HAarpy3Ko:




HE JOCTUTaeT HOMUHAJIBHOTO 3HAUEHUs U3-3a 11ay3
IPEBBIIAECT HOMUHAIBHOE 3HAYCHUE, IOCTOSIHHO YBEIMYUBAACH

BCEr/la MOCTOSTHHA

KOJIEOJIETCS OKOJIO AOIYCTHMOTO 3HAYCHUS, CHIDKASCh BO BpeMs PaOOTHI U YBEINYMBASICh BO BpeMs May3bl
KOJIeOJIeTCs OKOJIO AOIYCTUMOTO 3HAYEHUs], YBEIUYHBAsICh BO BpeMs pabOThI U CHIDKAsCh BO BpeMs May3bl

B cucreme anexrponpuBomna «I'eHepaTop—/IBUrarensy peryrnpoBaHie CKOPOCTH BPAIleHHUsT MEXaHM3Ma OCYIIECTBIIETCS 3a CUeT
TUTABHOTO M3MEHEHUS CIeNyIoIIeH BeTMYNHbI:

TOKa Harpy3Ku

HaTPSHKEHUS SKOPHOH 0OMOTKH

CTaTOPHOTO COTPOTUBIICHUS

COIPOTHBIICHHS B LICU POTOpA

BCE IICPECUHCIICHHBIC BETHYUHEI

Cnoco0amu MOBBIIEHUsSI TOYHOCTH OCTAHOBA LIAXTHBIX MOABEMHBIX MAIIUH U JTU(TOB SBISIOTCS:
YMEHBLIEHHEM BPEMEHH CPa0aThIBAHMS aNNapaTyphbl OTKIFOUESHHS

YMEHBIIIEHHEM HadaJIbHOW CKOPOCTH

MEePEKITIOUCHNEM Ha MaTyl0 CKOPOCTh IIPH TTOABE3/E K 3TaXKY

UCIIOJIb30BaHNeM 0oJiee COBEPIICHHON KOHCTPYKIIMM TOPMO3HBIX YCTPOHCTB

BCE OTBETHI PaBUIbHbIE

OnexTpornpuBoj TU(HTOB UMEET CISAYIONIHE 0COOEHHOCTH:

HEpPaBHOMEPHOCTb Harpy3Ku B TEUEHUE BPEMEHH PabOThI

CKOPOCTB ¥ YCKOPEHHE OTPaHIUYCHE! (DH3HOJIOTHYECKAMA 0COOCHHOCTSIMH YeTIOBeKa
CKOPOCTb ¥ YCKOPEHHE OTPAHNUCHBI MEXaHUUECKOH POYHOCTHI0 KOHCTPYKIIUH
HPH OCTaHOBE HEOOXOANMA BBICOKAS TOYHOCTh OCTAHOBA KaOMHBI

BCE OTBETHI PaBUIbHbIE

o kakoif cxeme coeAMHEHHE 0OMOTOK CTaTOPa COSTUHAIOTCS OOMOTKH ABUTaTeNsl HA HOMUHANbHOE Hanpsikenue 220/380 B, eciu
OHH BKJIFOYAIOTCS B CETh C TMHEHHBIM HarpshkeHuem 220 B?

3Be3a

TPEYroJIBHUK

3ur3ar

Pa3OMKHYTBIH TPEYroJbHUK

JBOMHAS 3Be3/a

I[Tpu xakoM pacroI0KEHUH EKTPOIIPUBOAA IU(Ta JocTUTraeTCs O0JIee BBICOKHM K11
IPU HIDKHEM

IIPU BEPXHEM

IpU CpefHeM

K.IL.JI. HE 3aBHCHUT OT PacloJIOKEHHs IEKTPONPHBOAA

[Ipu xaKoM pacHoNoKEeHUH MEKTPOIPUBOAA TU(PTA JOCTUTACTCS MEHBIINH H3HOC KAaHATOB:
U3HOC KaHATOB HE 3aBUCHUT OT PACIIOJIOKEHHs 3IEKTPOIIPHBOAA

IIPYU BEPXHEM

IIPU CPEIHEM

IIPYU HUJKHEM

UYTo M3 IepeunCICHHOTO ABIAETCS JOCTOMHCTBOM HIDKHETO PACIIONOKEHHUS JIEKTPOIPHUBOIA IN(PTOBBIX YCTAHOBOK:
BO3MO>KHOCTB JIy4IIIETO BBITOJHEHUS N30SI

MEHBLINIT U3HOC KaHATOB

yHpOIIeHHE 00CITy)KUBaHUE U PEMOHTa 000PyIOBaHHS

Ha xakux maccaxupckux JudTax IpUMeHsieTcs 0e3peyKTOPHBII 2JIEeKTPOIPHBOL:
OBICTPOXOIHBIX

CKOPOCTHBIX

THUXOXOJHBIX

BBICOKOCKOPOCTHBIX

UYeM BBIIIE )KECTKOCTh MEXaHWIECKOH XapaKTEepUCTUKH ABUTATEIs IPUBOAA JIN(PTOBOH YCTAHOBKH IIEpPE] OCTAaHOBKOM:
T€M TOYHOCTb OCTAaHOBKH HUKE

TeM OoJtee cTaOuIIbHA HaYa bHas OCTAHOBOYHAsI CKOPOCTh ITPUBOA

TEM TOYHOCTb OCTaHOBKH BBIIIIE

Kakum naccaxupckuM udramMm COOTBETCTBYET CKOPOCTh IBMKeHUS KabuHbl 110 0,5 m/c:
OBICTPOXOTHBIC

CKOPOCTHBIE

THUXOXO/IHBIC




BBICOKOCKOPOCTHBIE
IU(TOB C TAKOH CKOPOCTHIO HE CYIECTBYET

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

OBICTPOXO/IHEIE

CKOpPOCTHBIE

BBICOKOCKOPOCTHBIE

JTUQPTOB C TaKOI CKOPOCTBIO HE CYIIECTBYET

BepxHuil JOMyCTUMBII TIPS CKOPOCTH ABMKEHHS KAOHH TACCAKUPCKUX JIUPTOB OTCISCTBEHHOTO MPOU3BOJICTBA COCTABIISCT:
10 m/c

8 m/c

2,5 m/c

5 m/c

BEPXHETO Ipejieia CKOPOCTH JU(TOB HE CYLIECTBYET

Kakas n3 mepeurcieHHbIX CUCTEM MIISKTPOTIPUBOIA HE IPUMEHSIETCS sl TUPTOBBIX MEXaHU3MOB C TIOBBIIICHHBIMU TPEOOBAHUIMHU
B OTHOILICHUHU PETyIHPOBAHUS CKOPOCTH U KECTKUMHU TPeOOBAHUSMH B OTHOIIEHUH IOCTOSIHCTBA YCKOPEHHUSL:

cucrtema I-/1.

cuctema TII-JI.

cuctema [TU-AJ]

BCE BAPHAHTHI CUCTEM NPUMEHSIOTCS

CyImecTBeHHBIM HEIOCTATKOM CHCTEM JIEKTPOIPHBOAA THU(PTOB C pelIeHO-KOHTaKTOPHOH aBTOMATHKO SIBISETCS:
3HAUUTENbHBII IIyM B 3JJaHUU

OTHOCHTENBHO Malloe ObICTpOIeiiCTBIE aBTOMATHKH

CHIDKEHHE TOYHOCTH OTPAOOTKH CHTHAIOB B IIPOIIECCE IKCILTYATAIIH

BCE [IEPEUUCIICHHBIE HENOCTATKU

Kaxkue nBuraTeny mpuMeHSIOTCS AU TPUBOJIA THXOXOAHBIX TPY30BBIX JIN(PTOB, OTIMYAIONINXCS OOIBIION IPy30IT0IEMHOCTHIO:
ACHHXPOHHBIE JIBUTATENH ¢ (ha3HBIM POTOPOM

ACHHXPOHHBIE JIBUTATEIN ¢ KOPOTKO3aMKHYTBIM POTOPOM

JBUTATENN MOCTOSIHHOTO TOKa

CHHXPOHHBIE IBUTATEIH

BCE MIEPEUHCIICHHBIC JBUTATEIN

Kaxkue nBurateny npuMeHSIOT [UIs IPHBOJIAa TUXOXOHBIX TH(TOB ¢ OONBIION YacTOTON BKIIFOUSHHUS B Yac:
ACHHXPOHHBIE JIBUTATENH ¢ (ha3HBIM POTOPOM

ACHHXPOHHBIE JIBUTATEIN C KOPOTKO3aMKHYTBIM POTOPOM

JBUTATENN OCTOSIHHOTO TOKa

CHHXPOHHEIE

BCE IIEPEUHCIICHHBIC

Kakwue Turbl 3eKTponpuBoia MPUMEHSIOTCS TSl IIAXTHBIX MOABEMHBIX MAIIUH B TOPHOPY/THOM MPOMBIIIJIEHHOCTH:
ACMHXPOHHBIN JBUTATENH C (Pa3HBIM POTOPOM

cuctema I'-J1

BCE IIEPEYHCIICHHBIE IPUMEHSFOTCS

Kaxkoii BennunHO#M orpaHuYMBaeTCs MOIIHOCTh OJJTHOJIBUTaTEIbHOTO aCHHXPOHHOTO AJIEKTPOTIPUBO/1a IAXTHBIX 1ObEMHBIX
MaIllHH:

HECKOJILKO ThICSY KBT

1200 xBt

1-2 kBt

100 kBt

MOIIIHOCTh HE OTPaHUYMBACTCS

Kakas u3 cucreM npuMeHseTcs TIIaBHbIM 00pa30M Ha MIAXTHBIX MObEMHBIX YCTAHOBKAX, MOIIIHOCTh KOTOPBIX COCTABJISIET
HECKOJIBKO ThICAY KBT:

cuctema I'-/]

cuctema TTI-J{

cUcTeMa Ha OECKOHTAKTHBIX JIOTHYECKUX AJIeMEHTaxX

ACHMHXPOHHBIN JIBUTATENb C (Pa3HBIM POTOPOM

KOHTpOHL 3a TeMnepaTypop“I DJICKTPOABUTATEIIS OCYIICCTBIIACTCA:
arrmapaTaMu MaKCUMAaJIEHOM TOKOBOM 3alIUThI

MAarouTHBIMU ITyCKATCIAMU

TCIIJIOBBIMU PEJIC




TE€PKOHOBBIM 3JICKTPOMAarHuTHBIM pEJIe

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

OBICTPOXOIHBIE

CKOpPOCTHBIC

BBICOKOCKOPOCTHEIE

JTUQTOB C TAKOW CKOPOCTHIO HE CYIIECTBYET

KaknMm maccaxxupckuM I TamM COOTBETCTBYET CKOPOCTh JBIDKSHHUs KaObuHbI 10 0,5 m/c:
THXOXOJIHBIE

OBICTPOXOIHBIE

CKOPOCTHBIC

BBICOKOCKOPOCTHEIE

JTUQTOB C TAKOW CKOPOCTHIO HE CYIIECTBYET

CyIlIeCTBCHHLIM HCEOOCTATKOM CHUCTEM JJICKTPOIIPHUBOAA J'II/I(l)TOB C peHCﬁHO-KOHTaKTOpHOﬁ aBTOMATHUKOM SIBJISICTCS:
3HAYNTCIIbHBII IIyM B 3JaHUN

OTHOCHUTCIIbPHO MaJIOC 6bICTpOHeﬁCTBHe aBTOMAaTHKHU

CHMXXCHUEC TOYHOCTHU OTpa6OTKI/I CHUI'HAJIOB B IIPOIECCEC SKCIITTyaTallun

BCC IEPCUYNCIICHHBIC ITYHKTBI

Kakue asurarenu MPUMEHAIOT U1 IPpHUBOAA THXOXOJHBIX J'II/I(I)TOB ¢ OOJIBIIION YaCTOTOM BKJIIOYEHUS B Yac:
ACUHXPOHHBIC IBUTATCIIN C (l)a?:HLIM pOTOPpOM

ACUMHXPOHHBIC IBUTATEIIN C KOPOTKO3AMKHYTBIM POTOPOM

MOCTOAHHOI'O TOKa

CHUHXPOHHBIC

BCC IEPCUNCIICHHBIC

Kaxwue u3 nepedncieHHbIX ABUraresneii NpruBo/ia CKOPOCTHBIX ¥ BBICOKOCKOPOCTHBIX JIN(TOB IIPUMEHSIOTCS C aBTOHOMHBIMH
npeoOpasoBatenamu (cuctems! [-J1 u TII-11):

ACHHXPOHHBIE ¢ (ha3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3aMKHYTBIM POTOPOM

JIBUTaTeNN MOCTOSHHOTO TOKa

BCE NIEPEUUCIICHHBIE OJIUHAKOBO IIPUMEHSIOTCS

Pabouee HanpspKEeHUE CETH, MUTAIOLIEH KPaHOBBIE MEXaHH3MBI:
He npesbiaer 440 B nocTosiHHOro TOKa

He npesblaer 500 B IoCTOAHHOIO U NEPEMEHHOTO TOKa

HE OTPaHUYUBAETCS

cocrasiser 220, 380 B nepemeHHOr0 TOKa

He npesblaer 220 B IOoCTOAHHOTO U IEPEMEHHOTO TOKa

HJ’IH QJICKTPOIIPHUBOJAa MOCTOBBIX KPAHOB HUCIIOJIB3YIOTCA CICAYIOIINE CECPHUU MAIllIMH ITOCTOSIHHOTO TOKa:
4A, 5A

MTKF, MTKH

TIBCT, 4T1®

hini|

D

HET OPaBUJIBHOTO OTBETA

21)'[5[ QJICKTPOIIPHUBOJAa MOCTOBBIX KPAHOB HUCIIOJIB3YHOTCA CICAYIOIINE CCPUU ACUHXPOHHBIX )IBI/IFaTeJ'IeI‘/‘I C (1)213HBIM pPOTOpOM:
4A, 5A

MTKF, MTKH

TIBCT, 4110

it

MTF, MTH

HET MPaBUJIBHOI'O OTBETA

11 3IeKTpONIpHBOAAa MOCTOBBIX KPAHOB HCIIOJIB3YIOTCS CIEIYIOIINE CEPUU ACUHXPOHHBIX JBUraTeael ¢ KOPOTKO3aMKHYTBIM
pOTOpOM:

4A, 5A

MTKF, MTKH

IIBCT, 411D

Al1

MTF, MTH

HET [IPaBUIBHOTO OTBETA




CraTuueckye Harpy3Kd yCTAaHOBOK MEXaHM3MOB MEpPEBIKEHUS K TIOBOPOTa KPaHOB, pabOTAIOUINX Ha OTKPHITOM BO3AyXe
CYIIECTBEHHO M3MEHSIFOTCS:

TP HAJMYWHU YKIOHA

MIPU BO3JIEHCTBUU 10K

BCEI/Ia OCTAIOTCS ITOCTOSTHHBIMH

P BO3JICHCTBUU BETpa

Ha xakux MexaHu3Max KpaHOB YCTaHABIIMBAKOTCS KOHEUHBIE BBIKIIIOYATENN, OTPAHUYMBAIOLIME X0 3aXBaTHIBAIOLIETO YCTPOCTBa
BBEDX:

Ha MEXaHM3Max 0C000 KPYITHBIX MOCTOBBIX KPaHOB

HA MEXaHU3MaX IepPEIBUKECHUS

Ha MEXaHU3Max IoJbeMa

Ha BCEX MEXaHM3Max

Ha MEXaHM3Max 0C000 KPYITHBIX OPTAIBHBIX KPAaHOB

Kakue u3 nepeqncieHHbIX ABUraTesneii NpruBoia CKOPOCTHBIX ¥ BBICOKOCKOPOCTHBIX JIN(TOB MMEIOT HAMITy4IIHEe BO3ZMOXKHOCTH B
OTHOIIECHNH TOYHOCTH OCTAHOBKH M YCKOPEHHUH IPH MEPEXOTHBIX MPOIIeccax:

ACHHXPOHHBIE ¢ (ha3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3aMKHYTBIM POTOPOM

JBUTATENN MOCTOSIHHOTO TOKa

BCE IICPEUHCIICHHBIC OIMHAKOBO TIPHMEHSIIOTCS

JluHaMu4ecKue Harpy3Ku 3JIEKTPOIIPUBOIOB JICOSTOK BOSHUKAIOT IPH:
TOPMOYKEHHH

MycKe

YCTaHOBHUBILIEMCS pEKHME PabOThI

peBepCUPOBaHUU

PaccunraTh HEOOXOAMMYIO HOMHHAIBHYIO MOIIHOCT JUISL ABUTaTeNs pekuMa paboThl S3, eclii SKBUBaJIEHTHAst MOIIHOCTE Pa=10
kBT, a geiicTBUTENbHAS IPOIOJDKUTENBHOCTD BKIrOUeHus [IBa=17,5 %:

I1B=25 %, P=12 kBt

I1B=25 %, P=8,36 kBt

IB=10 %, P=13,22 kBt

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

Bo3MoskeH 11 MyCK CHHXPOHHOTO JBUTaTeNsl HEMOCPEACTBEHHBIM BKIIIOYEHUEM €r0 B CETh?
BO3MOJKEH, €CJIU MapaMETPhl MUTAIOIICH CETH SBITIOTCS HOMHHAIBHBIMA

BO3MOJKEH, €CJIM MUTAIOMAs CEeTh Tpex(asHas

HEBO3MOXKEH

BO3MOJKEH, €CJIU COOJIIOJICHBI BCE TPEOYEMBIC YCIOBHUS MOKITFOUYCHHS IBUTATEIIs

Kakne cruiisl BO3HHKAIOT Ha MPSIMOJIMHEHHBIX TOPH30HTATIBHBIX W HAKIIOHHBIX y9aCTKaxX KOHBEHepa U paclpeeseHsl 10 yIacTKy
PaBHOMEPHO:

CHJIBI COIIPOTHBIICHUS ABM)KCHUIO, 3aBUCSIHE OT HATSDKEHHS TATOBOTO 2JIEMEHTa

CHJIBI COTIPOTHBIICHUS BIKCHHIO, HE 3aBUCSIIIE OT HATSDKCHHUS TATOBOTO AJIEMEHTA

CHJIBI TPEHHS

JMHaMHYECKHe Harpy3Ku

CHJIBI HATSDKEHHS TATOBOTO JIEMEHTa

Kakue Buibpl My(T IPpUMEHSIOT B IIEKTPOIPHBOIE KOHBEHEPHBIX YCTAHOBOK, IPEIBABISIONINX MOBBIIIEHHBIE TPEOOBAHUS K
IUIABHOCTH I1yCKa:

THIIpaBIMYECKast

JJIEKTPOMAarHUTHAas

HOPOLIKOBAs

BCE IIEPEYHCIICHHBIE

Kakue cuibl BO3ZHHKAIOT Ha Y4acTKax M3ruba TSAroBOro 3JIeMeHTa KOHBEeHepa H COCPeIOTOUCHBI B paMKaX AYrd 3TOTO ydacTKa:
CHJIBI COIIPOTHBIICHUS ABM)KCHUIO, 3aBUCSIHE OT HATSDKEHHS TATOBOTO 2JIEMEHTa

CHUTBI COTIPOTHBIICHUS JBIKCHHIO, HE 3aBUCSIIIE OT HATSDKCHHUS TATOBOTO HJIEMEHTA

CHJIBI TPEHHS

JMHaMHYECKHe Harpy3Ku

CHJIBI HATSDKEHHS TATOBOTO JIEMEHTa

IIpuBoaHOM ABUraTENb LEHBIX KOHBEHEPOB JOKEH pacIoiaraTbesi:
MOCJIE y4acTKa ¢ HauOOJbIIeH Harpy3Koit

[I0CJI€ Y4acTKa C HauMEHbILIE Harpy3Koi

JI0 ydacTKa C HaubOoJIbIIel Harpy3Koi

JI0 Y4acTKa C HAaMMEHBIIIEH Harpy3Koi




B KOHIIE BCEX yU4aCTKOB KOHBeilepa He3aBHCUMO OT Harpy3Ku

KOHBeﬁepBI CTPOT0 TPAHCIIOPTHOTO HA3HAYCHU:
HUMEIOT OAHY HEU3MCHHYIO CKOPOCTH AIBUKCHUSL
HMEIOT OJIHY PETYIHPYEMYIO CKOPOCTh JIBUIKEHUS
UMEIOT JIBE CKOPOCTH JIBHXKEHHUS

MOTYT UMETh HECKOJIBKO CKOPOCTEH

TpeOyIOT peryIHpyeMBbIil 3IEKTPOIPHUBOLL

Kakum u3 NEPCUUCICHHBIX CII0c000B MOXKHO )IO6I/ITLC$I IMOJIHOTO COBNAACHHUSA XapPAKTCPUCTUK ITPU BBI60pC MMPUBOJHBIX I[BHFaTCHCﬁ
KOHBElepoB:

BBE/ICHUEM JONOJIHUTENBHBIX COMPOTUBIICHUI B POTOPHYIO LIeNb ACHHXPOHHOTO JIBUTATENS C (Da3HBIM POTOPOM

BBEJICHUEM JIOTIOJTHUTEIBHBIX CONPOTHBIICHUHA B CTATOPHYIO L[ETTh ACHHXPOHHOTO BHUTATENS C (ha3HBIM POTOPOM

BBCIACHHEM JOIIOJITHUTCIBHBIX COHpOTI/IBHeHI/Iﬁ B POTOPHYIO IE€NTb ABUTATEIIA MTOCTOAHHOTO TOKa

BBCIACHHUECM JOIIOJIHUTCIBbHBIX COHpOTI/IBHeHI/Iﬁ B CTaTOPHYIO LECIb ABUTATEA TIOCTOSIHHOIO TOKa

HH OJTHHM H3 3TUX CIIOCOOOB HEIb3s

Kakne u3 nepedncieHHbIX TPeOOBaHHIH OTHOCATCS K 3IEKTPOIIPUBOIaM MEXaHH3MOB HEIPEPHIBHOTO TPAHCIOPTA!
BBICOKOE OBICTPOICHCTBHE CUCTEMBI YIIPABICHUS IPUBOJIOM

BO3MOKHOCTb PEBEPCHPOBAHUS

obecrieyeHHe INTaBHOCTH ITyCKa M TOPMOXKEHHS C HaJIeKHBIM OTPaHNYCHHEM YCKOPEHHS U PhIBKa

obecrieueHre HEOOXOAUMOTO IpU paboTe JUana3oHa PerylnupoBaHUs CKOPOCTH

Kaxkwue u3 mepeurcieHHbIX JBATaTeNeH He IPAMEHSIOTCS B SIEKTPOIIPHUBO/IC KOHBEHEPOB B KAUECTBE IIPHBOIHBIX:
ACHHXPOHHBIE JIBUTATENH ¢ (ha3HBIM POTOPOM

ACHHXPOHHBIE JIBUTATEIN C KOPOTKO3aMKHYTBIM POTOPOM

JBUTATENN MOCTOSIHHOTO TOKa

CHHXPOHHBIE IBUTATEIH

UYem omnpenenserca KOHCTPYKIUS KOHBEHEPOB Pa3IUUHBIX THIIOB:
XapakTepoM IEpEMELIAEMBIX IPY30B

BECOM

CKOPOCTBIO IBU)KEHHUS TPY30B

BCE MIEPEUHCIICHHOE

Kaxue 13 nepe4ucieHHbIX HENOCTATKOB XapaKTEPHbI AJIs CHHXPOHHBIX JBUraTesel IIpU UCIOIb30BAHUY UX B IIPUBOJE
KOHBEHEPHBIX YCTaHOBOK:

HEJIOIYCTUMOE MPEBBIILIEHUE TEMIIEPATYPhl ABUIATENS

HU3KUE SHEPIeTUYECKUE IT0KA3aTEIN

CUHXPOHHBIH JBUraTeIb JOPOKE ACHHXPOHHOIO

BCE IIEPEYHCIICHHBIE

MoMEHT MHEepIUH MOCTYNATeIbHO-IBUKYIINXCS MACC KaHATHBIX U JICHTOYHBIX KOHBEHEPOB OOJIBIION MPOTKEHHOCTH:
B 10+20 pa3 MeHbIlIe MOMEHTA MHEPIUH JIBUTATEIICH TPUBOIA

B 10+20 pa3 GoJpIlle MOMEHTA HHEPIIUY IBUTATEIICH IPUBOIA

B 2+3 pa3a 0oJbplre MOMEHTA HHEPIUHY JBUTaTeNIeH IpHBOaa

MIPUMEPHO PaBeH MOMEHTY MHEPLIMH JIBUTATENeH MpUBOaa

[IPAaBUIIbHBIA OTBET HE YKa3aH

MouHOCTh IPUBOJHOIO JIBUTATENs JICHTOYHOTO KOHBEWEpa 3aBUCUT OT
JUIMHBI U IIMPHUHBI KOHBelepa

Macchl KOHBEHEpHOI! JIEHTHI

yIJla HaKJIOHA KOHBeilepa

HE 3aBHCUT OT MEPEUHCIIEHHBIX TapaMeTpOB

BCE IIEPEUHCIICHHBIE TAPaMETPhI BIUAIOT HA 3HAUEHUE MOIIHOCTH JBUIaTENs

3aTsHKHOM ITyCK KOHBEHEepOoB OOJBIION MPOTSHKEHHOCTH 00eCeYnBaeTCs
YBEJIMYCHUEM YHCIIa IMyCKOBBIX cTyneHei 1o 10...20

HCIIOJIF30BaHIEM MHOTO/IBUTATEIEHOTO JJIEKTPOIIPUBOIA
HCTIONIE30BAaHHUEM ITyCKOBBIX (CLENHBIX) My(hT

BCE OTBETHI PaBUJIbHbIE

CKOJIBKO TJIaBHBIX MPUBOJIOB UMEET OJJHOKOBIIOBBIH dKCKaBaTOP?
OIINH

IiBa

4eThIpe

IECTh

6oasmre 10




Kakoii pesxiM paboThl y 37IEKTPOIIPUBO/IOB T10IbEMa M HAIOpa SKCKaBaTOpOB?
JUIUTENbHBIN

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPaTKOBPEMEHHBIHN

HepEMEKAIOLIUICS PEXKUM C YACTBIMHU pEBEPCaMU

BCE BBIILIETIEPEUHNCICHHBIE PEXKUMBI BCTPEUAIOTCS

UeMy paBeH uana3oH peryupoBaHUs CKOPOCTH JIEKTPONPUBO/IA MObEMa M Hallopa IKCKaBaTopa?
2:1

10:1

100:1

1000:1

MPaBUJIbHBIN OTBET OTCYTCTBYET

JXKecTkue MexaHHYECKHE XapaKTEPUCTHKH TJIABHBIX IIPUBOIOB 9KCKaBaTOPa 00ECICUHBAIOT
XOPOIIYIO YCTOWYHBOCTD

BBICOKYIO TUIABHOCTH PETYJIUPOBAaHUSA CKOPOCTH

BBICOKYIO MPOU3BOAUTCIBHOCTD

XOPOILIKE ANHAMHYECKUE TOKA3aTeNH

He Hy)KHBI BOOOIIE

IMomyxecTkre U MATKHE MEXaHUYECKHE XapaKTePUCTUKHU INIaBHBIX IPUBOJOB 3KCKaBaTOpPa HEOOXOAUMBI JUIs
HaOIOZEHNS 32 YBEIMYCHNEM Harpy3KH 10 MaJeHHIO CKOPOCTH

o0JIer4eHns MPeoL0ICHUS TUHAMUIECKOTO MOMEHTA JIBUTATeIs

BCE OTBETHI IIPABUJIbHBIC

Y KaKkoro IpHBOJAa 3KCKABaTOPa MEXaHMUYECKas XapaKTEePUCTHKA JTHHAMIYECKOTO TOPMOXKEHHS HMeeT OOJIBIIYIO KECTKOCTh?
IpUBOJ HOJbEMA

IpUBOJ, MOBOPOTA

TPUBOJ Haropa

IPUBOJ X0Aa

VY Kaxkoro npuBoja SKCKaBaTopa MEXaHUYECKask XapaKTepPUCTHKA JUHAMUYECKOTO TOPMOKEHUS UMEET HAaUMEHBIIYIO )KECTKOCTh?
MPUBOJ TOJbEMA

IpPUBOJ] TOBOPOTA

MIPUBOJI HAIopa

MPUBOJ X072

Ecnn xoBII 5KCKaBaTopa y/iep:KMBAETCsl B IOJIBEILIEHHOM COCTOSIHUH, TO JJICKTPOIPUBOJ T10IbeMa
paboTaer B peKUME IMHAMUIECKOTO TOPMOXKEHUS

paboTaeT B pexkuMe KOPOTKOTO 3aMbIKaHHS

OTKIIIOUCH OT CETH

paboTaer B peKMME NPOTHBOBKIIOYEHUS

MPaBHJIBHBIA OTBET OTCYTCTBYET

Kakue u3 nepeuncineHHbIX TpeOOBaHUH ABIAIOTCS TPEOOBAHUSIMU K HEKTPOIPUBOAY OJJHOKOBIIOBBIX KCKaBaTOPOB:
IIPOCTOTA U HAJIE)KHOCTh

BO3MOKHOCTh PEBEPCUPOBAHUS

BBICOKOE OBICTPOICHCTBHE CUCTEMBI YIIPABICHUS IPUBOJIOM

BCE [IEPEYHCIICHHBIE

Kakne u3 nmepedncieHHbIX BO30YIUTENICH TeHepaTOPOB JIEKTPOIPUBOIOB SKCKaBaTOPOB SIBISIFOTCS MEHEE HAJICKHBIMU:
MarHUTHBIE YCUIIUTEIU

THPHUCTOPHBIE YCUIIUTEIIN

IEKTPOMAIINHHBIE YCUIIUTENIH

BCE IIEPEUHCIICHHBIC BO30OYIUTEN OJUHAKOBO HAIEKHBI

Kaxkue u3 rmepedrcieHHbIX BO30yUTENeH TeHEpaTOPOB AEKTPONPHBOAOB MPUMEHSIOTCS Ha MOIIHBIX 3KCKaBaToOpax, rae TpedyeMas
HOMUHAJIbHAsI MOIHOCTb yCUIHUTENs mpesblmaer 51110 kBt:

MarHuTHbIE YCUIUTEIH

TUPUCTOPHBIE YCUIUTEIH

NIEKTPOMAILINHHBIE YCUIIUTEIH

BCE IIEPEUHCIICHHBIC BO30OYIUTEIHN IPUMEHSIOTCS

B xaxom pexume paboTaeT 0HOKOBIIOBHIN 3KCKaBaTOP:
JIeTKUH
TSDKENbIN C IOCTOSIHHON Harpy3koi




BECbMa TSKEIBIH € PE3KOIIEPEMEHHOM HAarpy3Koil
cpenHuil co ciabonepeMeHHON Harpy3Koi
0c000 TSDHKEIBIH

Kakoii TuI 2nexTponpruBoa HaWTy4dIINM 00pa3oM yIOBIETBOPsSET BceM TpeOOBaHUAM, MPEIbSIBIsIEMbIM K IPHBOIY 3KCKaBaTOPOB
cpenHei 1 0OIbIION MOITHOCTH:

MIOCTOSTHHOT'O TOKa

ACHHXPOHHBIN IIPUBOJL

CHHXPOHHBIH NpUBOJ

cuctema I'-]]

cuctema TII-JT

Kakoii Tvm 21eKTponprBo/ia IIIaBHBIM 00pa30M MPUMEHSIETCS Ha SKCKaBaTOPax MaJoOi MOIIHOCTH:
JTU3ETIBbHBIA IPUBO/T

JJIEKTPUYECKUI IPUBOJ,

cuctema I'-J1

cuctema TII-JT

Ha xakoM HaIpsyKEHHH OCYIIECTBIIICTCS MMTAHUE IPHBO/IA IKCKABaTOPa OT PACIPEACIUTEIBHOTO IEPEABUKHOIO YCTPOWCTRA:
10 wm 35 kB

220 mimm 380 B

1 unu 3 xB

6 unu 10 kB

380B

Ha ocHOBe kaKkoro u3 nepeducIeHHbIX ABUTaTeNneil MpUBOJUTCS BO BpallleHHe peoOpa30oBaTeNbHbIN arperaT HHINBUIYalbHBIX
TEHEPATOPOB INIaBHBIX IIPUBOJIOB OJHOKOBIIOBBIX 3KCKABATOPOB:

ACHHXPOHHBIN IBUraTeNb

JIBUTaTelb IOCTOSHHOIO TOKA

CHUHXPOHHBIH BUTaTEIb

Ha xaxoM HanpspkeHHH cTaTopa padoTaroT IBUTATENH, IPUBOISIINE BO BpallleHHe MpeoOpa3oBaTeNbHbIN arperaT HHANBUIYaIbHBIX
TeHEePaTOPOB IIIaBHBIX IIPHBOIOB OTHOKOBIIOBBIX 9KCKABATOPOB:

10 kB

220 mimm 380 B

6 unu 10 kB

3 unu 6 kB

380 B

YTo U3 MepeurCICHHOr0 MPUBOJNUT BO BPAILCHUE T'EHEPATOPHI ITIABHBIX MPUBOIOB OJHOKOBILIOBBIX YKCKABATOPOB:
ACHHXPOHHEIN BUTaTens (50 %)

JIBUTATEIb IOCTOSTHHOTO TOKa

CHHXPOHHBIH auratens (50 %)

Ha kakoe HanpspkeHHe yCTaHABIMBAIOTCS TPAaHC(HOPMATOPHI T MMTAHUS JBUTATENIed HE OCHOBHBIX IPUBOJIOB OJHOKOBIIIOBBIX
JKCKaBaTOPOB:

10/6 xB

10/0,4 xB

6-10/0,4 xB

3-6/0,4 xB

380/24 B

Ha kakoe HampspKEHHE YCTAHABIUBAIOTCS TPAHC(HOPMATOPHI TS OCBEHICHHSI B OJJHOKOBIIIOBBIX SKCKABATOPAX:
400/40 B

10/0,22 xB

6/0,4 umu 10/0,4 kB

3-6/0,4 xB

380/127 wim 380/220 B

OT 9ero 3aBUCHT MOIIHOCTH ITABHOTO NMPUBOJHOTO JIBHTATENS OJHOKOBIIOBOTO 3KCKaBATOPA:
OT MapaMeTpoB YepraeMoi ITOpoIbI

OT TpeOOBaHMI K CKOPOCTH JJBUTATEIIs

OT eMKOCTH KOBIIIA

OT BCETO NEPEYHCIICHHOTO

21)'[5[ TJIAaBHBIX 3HeKTpOHpI/IBOI[OB OJHOKOBIIOBBIX BKCKaBaTOPOB I/ICHOJ'IBSyIOTCﬂ CJ'IC)Iy}OH_II/IC CepI/H/I MalIruH MMOCTOAHHOI'O TOKaA:
4A, 5A
MTKF, MTKH




TIBCT, 4T1D
hins|
D

HET OIPAaBUWJIBHOTO OTBETA

YTO M3 IEepeYHCIICHHOTO SIBISETCS BaXKHEHIIIMM TPpeOOBaHUEM, IPEABSIBISIEMBIM K 3JIEKTPOIPHBO/LY SKCKaBaTOPOB:
yIepsKaHHe MyCTOro KOBIIIA ¥ TPYKEHOTO KOBIIIA 33 CUET HJIEKTPUIECKOTO TOPMOIKECHHS

obecrieuyeHue MaKCUMAaIbHON IPOU3BOUTEIFHOCTH IPU MUHUMANIBHBIX HArpy3Kax JEKTPHUECKOTO U MEXAHUUECKOTO
000pyI0BaHuUs

MPOCTOTAa M HaJIeKHOCTh

BBICOKOE OBICTPOICHCTBHE CUCTEMBI YIIPABIICHNS IPUBOIOM

obecneyenne He0OX0AUMOTO NpU paboTe qrana3oHa PEeryaIupoBaHUs CKOPOCTH

BCE IIEPEUHCIICHHOE

DJEKTPONPUBO POTOPHOTO KOJIeca IKCKaBaTOPOB MaJIO MPOU3BOIUTENHHOCTH (10 250 M3/4) ocyImiecTBaseTcs:
ACUHXPOHHBIMU JBUTaTEISIMU

CUHXPOHHBIMHY JIBUTATEISIMU

MaIllMHAMH TIOCTOSTHHOTO TOKa

cuctemoit TTI-/I.

cuctemoi I'-/1.

DJIEKTPONPUBO POTOPHOTO KOJIieca IKCKaBaTOPOB cpeaHel npousBoanuTensHocTH (10 1000 M3/4) ocymecTBasercs:
cuctemoit TTI-J

TOJIEKO aCHHXPOHHBIMU JIBUTATEISIMH

ACMHXPOHHBIMH JABUTATEISIMU HITH MalllMHAMHE MTOCTOSHHOTO TOKa, BKIIOUeHHBIMHU 10 cucteme I'-/1.

CUHXPOHHBIMH JIBUTaTEISIMU

JIBUTATENSIMU CHELIUAIIBHOTO MCIIOJIHEHUS

DJIEKTPONPUBO POTOPHOTO KOJieca IKCKaBaTOPOB OOJIBIION MPOU3BOAUTENbHOCTH (cBbIme 1500 M3/9) ocymiecTBisercs:
cuctemoit ['-/], nHOrja aCHHXPOHHBIMU JABUTATENSIMU

CUHXPOHHBIMHU JIBUTATEISIMU, PEXKE ACHHXPOHHBIMH

cuctemoit TII-/]

JIBUTATENSIMH CHELIUAIBHOTO UCTIOTHEHHS

JIBUTATEISIMU [TOCTOSIHHOT'O TOKa

JlnHaMu4ecKue Harpy3KH dJIEKTPUYECKUX MPUBOIOB MEXaHU3MOB MEPEABIIKEHUS M TOBOPOTA SKCKABATOPOB MPH OOJIBIION YacTOTe
BKJIFOUCHUH:

MPUOM3UTEITFHO PABHBI CTATUYECKUM

MEHBIIIE CTATUUYECKUX HAarpy30K

MPEBBILIAIOT CTATHYECKHE HATPY3KU

OTIPENIEIISAIOT HEOOXOJUMYIO MOIIIHOCTD JIBUTATEIIS

VKaXuTe TUII JBUTATCIIA Hanboee 4acCTO, UCIIOJB3YETCA B KAUYECTBC IPUBOAHOTO B BKCKaBaTOan?
CHHXpOHHLIf/II JABUTaTCIIb

JABHUIaTClIb MIOCTOAHHOI'O TOKA HE3aBUCHUMOTI'O BO36y)KI[€HI/If{

JABUTATCIIb MIOCTOAHHOTO TOKA ITOCJICA0BATCIIHPHOTO B036y)K,ZleHI/IH

aCMHXPOHHbIﬁ JBUTaTCIIb

BEHTHJIbHBIN JABUTATEIIb

UYro ucmonp3yercst JJis MOLAEPHKAHUS MOCTOSHCTBA CTOTIOPHOTO MOMEHTA B SKCKaBaTOpax B Pa3TMYHbIEC BpeMeHa roja?
oTpuLaTenbHas 00paTHas CBSI3b 110 MOMEHTY

KOMITCHCANNS BO3MYIIAONINX (haKTOPOB

TeMIlepaTypHasi CTaOMIN3anns XapaKTepUCTUK

CTabUIM3aIMsl TEMIIePaTypbl MAITMHHOTO TOMEICHUS

Hasmame 3a30poB B KHHEMaTHYECKHUX IETIAX Pabodei MalTHBI
Pa3MBIKAIOT MEXaHUYIECKYIO CHCTEMY

OTpPHULIATENEHO CKa3bIBAIOTCS HA YyCTOWYMBOCTH

OTPHIATENEHO CKAa3bIBAIOTCS HAa CTATHKE

OTPHIIATENBHO CKAa3bIBAIOTCS HA TUHAMUKE

BCE OTBETHI PaBUJIbHbIE

K nrodram u ynpyrum gedopmariysiv 3J€MEHTOB, PACIIONIOKEHHBIM OCIIEI0BATEIbHO B KHHEMATHYECKOM 1IENH Mepeaadyn OTHOCST
Tmr0QTH B My(hTax

TO(T NOANIUITHUKOB

ypyrue nehopMaIii KOpIrycoB

ypyrue geopMaryy B epegade




ITnaBHOCTH BBIOOPA 3a30pa B MEXaHUYECKOI YacTH pabodeil MaliHbBI 00eCIeINBACTCS
OrpaHMYCHHEM MOMEHTA U €ro IPOM3BOIHOM

OTpaHWIECHUEM CKOPOCTH M YCKOPEHHS

OTpaHUYIECHHEM TOKa

YBEIIMYEHUE JTUTEIEHOCTH MIEPEXOJHOTO IpoLecca

BCE OTBETHI PaBUIbHbIC

Kak obecnieunBaeTcsi orpaHrYeHUE YCKOPEHHE IBUTATENS Y MHEPIUOHHBIX MEXaHHU3MOB
BBEJICHHEM IMPEBAPUTEIHLHON CTYNECHHU PETYIMPOBAHUS MOMEHTA

3aJaTYNKOM HHTEHCUBHOCTH

BBE/ICHUEM TIOJIOKHUTEIBHON 00PaTHOM CBSA3U MO BO3MYILIEHUIO

YMEHBILICHHEM MOMEHTA CTOIIOPEHHUSI B MOMEHT ITyCKa

BCE OTBETHI MPABUJIbHbBIC

UTo U3 MepevnCIeHHOTO0 ABIIETCS JOCTOMHCTBOM CHHXPOHHOTO JBUTaTeNsl B KAUeCTBE MIPUBOAHOTO B ANEKTPOIPUBOJIE
MEXaHH3MOB ITOPIIHEBOTO U IIEHTPOOEKHOTO THIIOB!

BO3MOKHOCTH MOJTYYECHHUS ONITUMAIBHOTO PEXKIMA IT0 PEaKTHBHON SHEPTHA

€ro CKOPOCTB OCTaeTCs HEM3MEHHOH IpH JII000# Harpy3ke Ha Basly B IIpe/iesiax €ro eperpy30uHoii ClocoOHOCTH
MeHee YyBCTBUTEIICH K KOJIeOaHNSIM HalpsDKEHHs CeTH, YeM aCUHXPOHHBII ABUraTelb

BCE IIEPEUNCIICHHOE

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OueHka KypcoBOH pabOTEHI BISIETCSl KOMIUIEKCHOH. [Ipn 3TOM yunThIBatoTCA ciemyromye (GakTopsl: aKTyallbHOCTh BHIOpaHHON
TEMBI; JJOTHYHOCTHh METOJIMKH pacueTa; cBoOOTHOE BIafieHIe METOANKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIHHOM
3aMHCKH; CAMOCTOSITENEHOCTH BBIBOJIOB. Bee 3TO CyMMHpYeTCs B HTOTOBYIO OIICHKY.

OueHKa pe3ysIbTaTOB 3aIUTHI KYPCOBOTO IIPOEKTA OCYIIECTBISCTCS M0 OallbHON chUcTeMe (KOTIMYHOY», «XOPOILIO»,
«YIOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY ).

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA paboTa COAEPKUT IPaMOTHO U3JI0KEHHYIO pacdeTHYI0 0a3y, XapaKTepu3yeTcst
OTCYTCTBHEM OIIMOOK B pacyeTax, JOTMYHbIM M ITOCIIE0BATENIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM yacTy. [Ipu 3amure
paboThI 00YJAIOIIMICS TOKa3bIBAET NIyOOKHE 3HaHHS BOIIPOCOB TEMbI; CBOOOJHO ONEPHPYET PACUETHBIMH JIaHHBIMU; JIETKO
OTBEYAaeT Ha TIOCTABJIEHHbIE BOIPOCHL.

O1eHKa «XOPOILOY» BEICTABISETCS, KOra paboTa COAEPKUT IPaMOTHO H3JI0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepu3yercs
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHBIM M IT0CIIEI0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM YacTy. [Ipu 3amure
paboTH! 00yJaroImuMiics MOKA3BIBAET 3HAHMUS BOIIPOCOB TEMBI; 03 0COOBIX 3aTPyIHEHHIT 0TBEYAECT Ha TIOCTABJICHHbIE BOIPOCHL.
OreHKa «yJOBIETBOPUTEIBHOY» BEICTABIISAETCS, KOT/Ia paboTa COAEPIKUT PACUETHYIO 0a3y, XapaKTepu3yeTcs HATHIHEM OTJeIbHBIX
oummbok B pacuerax. [Ipu 3amure 00y4aroIuicst IPOSBISIET HEYBEPEHHOCTb, TOKa3bIBaeT ciiaboe 3HaHUE BOIIPOCOB TEMBI, HE JIaeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 331aHHBIC BOIPOCHI.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/Ia paboTa He COJIEP)KUT pacdeTHYIo 0a3y, He OTBEUaeT TPeOOBaHMAM,
U3JI0’KCHHBIM B METOJMUYECKUX YKAa3aHUIX, UMECT 3HAUHTeNIbHbIe OIMOKH B pacdeTax. [Ipu 3ammure oOydaronuiics 3aTpyaHsaercs
OTBEYATh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOIYCKACT CYIECTBEHHBIC OLINOKH.
ITpoxoxneHne KOHTPOIFHOTO MEPOIIPUATHS 110 3alIUTEe KypCOBOM PabOTHI CAMTACTCS BHIITOJHEHHBIM YCIICIITHO, €CIIH IIPH €ro
OILICHMBAaHMU TIOJy4eHA OIICHKA HE HIDKE «YJOBIECTBOPUTEIHHOY.

Kpurepnu olieHMBaHMs OTBETa HA HK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YHAIOIIMHCS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI M 0000IICHIS, IPHBOAUT IIPUMEPEHI, TIOKa3bIBacT CBOOOTHOE BIIaIeHHE
MOHOJIOTHYECKOH Pedb0 U CHOCOOHOCTH OBICTPO PEearupoBaTh Ha yTOUHSIOIIUE BOIIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIAJEET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBaHHBIE BEIBOJBI H 0000IICHUS, IPHBOANT IIPUMEPEI, HO TIPH 3TOM JIeJIaeT HECYICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIH [IPU He3HAYUTEIFHON KOPPEKIIUH ITPEHOAaBaTeIeM.

Or1eHKa «yJOBJIETBOPUTEIBHOY» BBICTABIISIETCS, KOTIa 00yJaromuiics HernyOoKre TeoOpeTHYecKrue 3HaHus, MPOSIBIISIET cllabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUI 1 IIPOLIECCOB, HEOCTATOUYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
MPUBOINTE IPUMEPHI, TOKA3BIBAET HE TOCTATOYHO CBOOOAHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IPH KOPPEKIUH MPEoAaBaTeIeM.

O1LeHKa «HEYJOBIETBOPUTENIBHO» BBICTABIISICTCS, KOTAA 00yJaromuiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbIC BHIBOIBI U IIPUBOIUTH IIPHIMEPHI, HE BIIaJieeT TEPMHHOJIOTHEH, IPOSBIIET OTCYTCTBHE
JIOTHYHOCTH U TOCTIE0BATENEHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPbIe He MOXKET UCIIPABUTh AaXKe IPH KOPPEKIIUH
Hpero/iaBaTesieM.

ITpu noBeneHny 3x3amMeHa B (HOpME KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMHU OLIEHKH SIBIISIOTCS:

«oTIIHIHOY: TosydeHue ot 70 1o 100 % 6ayuIoB 1Mo TECTY NMPH BHIIOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMsI

«XOpOIIOoy: moiyueHue ot 51 10 69 % 6amioB Mo TeCTy NPH BHIOJHEHHU TECTA 32 PETTIAMEHTUPOBAHHOE BPEMs
«yAOBIIETBOPUTEIILHOY: NoTydeHue oT 31 1o 50 % 0ayuioB 10 TECTY NPH BHINOJIHEHUH TECTA 33 PETIIAMEHTHPOBAHHOE BPEMSI
«HEYIIOBJIETBOPHUTEIBHOY: TTOTydeHre Hibke 30 % 0aiiioB 1o TeCTy IPH BEIOJIHEHNH TECTA 33 PErIIaMEHTHPOBAHHOE BPEMSI.
IIpoxoskneHne KOHTPOIEHOTO MEPOTIPUATHSA TI0 cjadue SK3aMEeHA CIMTACTCS BRIITOJTHEHHBIM YCIICIITHO, €CIIH IIPH €r0 OLICHUBAaHUU
HOJIy4eHA OLIEHKA HE HMKE «YJOBJICTBOPUTEIHHOY.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue bubnuroreka

I/ISZ[aTeJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | dotues M.M. DNEKTPOIPUBOJT U Mocksa: Meramnyprus, 1990,
AIIEKTPOOOOpyIOBaHNE
METaJUTypPTHUECKHX IIEXOB!
yueOHOe nocoOue
JI1.2 | CumakoB I'. M. ABTOMAaTHU3UPOBAHHBIN HoBocubupck : HoBocubupckuit
SIEKTPOIPUBOL B TOCyIapCTBEHHBIN TEXHUICCKUI
COBPEMEHHBIX TEXHOJIOTHAX : yHUBepcurer, 2014 .,
yueOHOe nocoOue https://biblioclub.ru/index.php?
page=book&id=436277
JI1.3 | A. 1O. Yepnsiies, FO. | DnexTpornpuBoi nepeMeHHOT0 Tomck : MU3parenscTBo TomMckoro
H. JemenTtsnes, U. A TOKa : ydeOHOe mocoone MOJIUTEXHUIECKOTO YHUBepcuTeTa, 2015
UepHblieB T., https://biblioclub.ru/index.php?
page=book&id=442089
JI1.4 | K. H. Mapenuu, 1O. B. | ABTomMaTtu3upoBaHHBIN Mocksa ; Bonorna : Undpa-Umwkenepus,
Toscruk, B. B. AIIEKTPOTIPUBO;] MAIIIMH H 2021, https://biblioclub.ru/index.php?
Typynanos u ap. YCTaHOBOK ILAXT U PYJAHUKOB : page=book&id=617332
yueOHOe rocobue
JI1.5 | Cadpuymaun P. H., B. | CucTembl TATOBOTO Mockga; bepnun : lupexr-Meaua, 2020,
A. lllapsixos, B. B. 3IIEKTPOIPHBOAA https://biblioclub.ru/index.php?
Pe3nnuenko TPAHCIOPTHBIX CPEACTB: page=book&id=598684
yuebHoe nocobue
JI1.6 | Tasapos C. IlI. [IpoexktupoBanue u Mocksa: Undpa-Unxenepus, 2024,
HaJISKHOCTh
AIEKTPOTEXHUIECKUX CUCTEM
HanpspkenueMm g0 1000 B
: yaeOHOE mocooue
JI1.7 | Adanacees A. 1O. OCHOBBI Mocksa: Uadpa-Unxenepus, 2024,
aBTOMAaTU3UPOBAHHOTO
ANEKTPONPUBOAA
: yueOHOE mocobue
6.1.2. JlonoHUTe/ILHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3I11. aapec
JI2.1 | Cokomnos M.M. ABTOMAaTH3UPOBAaHHBIN Mocksa: Oueprus, 1996,
ANEKTPOIPUBO/]
OO0IIETPOMBIITEHHBIX
MEXaHN3MOB: YU4eOHHK
JI2.2 | Huxurenko I'.B. DNEKTPONPUBO/ Craspomnois, 2012,
MIPOU3BOICTBEHHBIX http://biblioclub.ru/index.php?
MEXaHH3MOB : yueOHOe page=book&id=277520
nocobue
JI2.3 | PexycI'.T. DekTpooOopyIoBaHHEe Mockga, 2014,
npou3BoacTB: CrpaBOYHOE http://biblioclub.ru/index.php?
mocobue: yuebHoe mocoodune page=book&id=229238
J12.4 | Xommyxamenos .M. |Pacuer u BeIOOp Mockaga, 2009,
ANIEKTPUIECKUX JIBUTATEICH http://biblioclub.ru/index.php?
METAUIOPEKYIIUX CTAaHKOB! page=book&id=229196
yueOHOe nocoOue
JI2.5 |IlankparoB B.B., AIlan TUBHBIC AJITOPUTMBI HoBocubupck, 2012,
Korun JI.A. 0e31aTINKOBOTO BEKTOPHOTO http://biblioclub.ru/index.php?
YIIPaBJICHHS ACHHXPOHHBIMH page=book&id=228772
ANEKTPONPUBOIAMH IO IHEMHO-
TPAHCIIOPTHBIX MEXaHH3MOB :
y4eOHOe TIocobue
JI2.6 | Coconkun B.JI. CHCTEMBI YHCIIOBOTO Mockaa, 2005,
MPOrPaMMHOTO YIPABJICHUS : http://biblioclub.ru/index.php?
yueOHOe rocobue page=book&id=89949
JI2.7 | Cumakos I'M [Mudpossie ycTpoiicTBa U HoBocubupck : HI'TY, 2013,

MHKPOIIPOIIECCOPHI B
ABTOMATHU3UPOBAHHOM
DIIEKTPONIPUBOJIE : y4eOHOE
rmocobue

http://biblioclub.ru/index.php?
page=book&id=228924




Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

ABTOPEI, COCTaBUTEIH 3arnaBue
JI2.8 | Cumakos I'"M. CucteMms! pacueTra
ABTOMAaTH3UPOBaHHOTO
3IIEKTPONPHBOJIA: yUeOHOE
nocobue

Hosocubupck : HoBocubupcxuit
roCylapCTBEHHBII TEXHUYECKUI
yHUBepcurer, 2019,
https://biblioclub.ru/index.php?
page=book&id=575042

6.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBHUTEIN 3arnaBue bubnunoreka UznarenbcTBO, TOA, 311. aapec
JI3.1 |bBackos C.H. Br16op mMourHOCTH M THITA Hosotpounk: HO HUTY MUCuC, 2003,
AIEKTPOIBUTATEIS JIJISt http://elibrary.misis.ru; www.nf.misis.ru
ANEKTPONPUBOAA

METAJUTyprHYECKUX arperaTos:
ydeOHOEe TIocobme

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

31 |LMS MOODLE http://moodle-nf.misis.ru/

6.3 Ilepeuenb MPOrpaMMHOTO odecedeHust

II.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

1.2 | WinDjView 2.0.2

1.3 [|MATLAB & Simulink

1.4 Kommac 3D V21-22

I1.5 | Solidworks Education Edition

1.6 | Mathcad 14.0 University Classroom Perpetual

I1.7 |SimInTech

I1.8 |Scilab

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]beIX 0a3 JaHHBIX

H.1 | http://window.edu.ru/window/catalog - exHOE OKHO HOCTYTIa K 00pa30BaTEIbHBIM PECypCcaM;

N.2 | http://matlab.exponenta.ru/ - mopoOHbBIE aBTOPCKHE PYKOBOJCTBA 10 mpoaykTam MathWorks;

n.3 )
ONeKTpOMeXaHHUKay;

http://electromeh.npi-tu.ru/ - HayIHO-TEeXHUYECKUH KypHal «/I3BeCTHs BBICIINX yIeOHBIX 3aBEICHUI.

N.4 |http://sstuaeu.esrae.ru/ - SIEKTPOHHBIA HAYUHBIN KypHAT «DJIEKTPOTEXHHKA, JIEKTPOMEXaHUKA U IIEKTPOTEXHOJIOTHIY;

ns QJICKTPOTEXHUYCCKAA MTPOMBIIIIICHHOCTHY

https://readera.ru/elektro - HayaHo-TexHHMuecknit xkypHaI «JIEKTPO. DexkTpoTexHuKa, SIeKTPOIHEPTeTHKA,

N.6 |http:/electrical-engineering.ru/ -"DMeKTPOTEXHNKA: CETEBON MEKTPOHHBIN HAYIHBIN JKypHa'";

http://www.news.elteh.ru/ Obmepoccuiickuii sxypHan «HoBocTH DIEKTPOTEXHUKIY - OTPACIEBOE HHPOPMALMOHHO-

n.7
CIIPaBOYHOC U3aHUE.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenune OcuHarenne
139 VYuebnass maboparopus (koMmmbloTepHbId | Kommuiekt — yueOHoW  mebenm Ha 24 Mecta s
KJacc) Kabuner KypCOBOTO v | oOydatormmxcsi, 12 cTalMOHAPHBIX KOMITBIOTEPOB  JIJISt
JUIUIOMHOTO OPOCKTHUPOBAHMS, | 00yJaromuxcsi, |  CTalMOHAPHBIA  KOMIIBIOTEp IS

CaMOCTOSTENBHON paboTh 00yJaromuxcs

npernoaasarenst (BCe C BBIXOJOM B HHTEPHET), MPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC
Vuusepcurera MUCHUC 4yepe3 nuuHBIA KaOMHET Ha
miargpopme LMS Canvas u Moodle, muIeH3NOHHBIC

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B npomecce n3ydeHns ANCIUILTIHEL BBIACISIOT J[BA BU/IA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs M BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosTeNlbHasd paboTa Mo JUCHUIIIMHE BBIMOIHACTCS Ha YUeOHBIX 3aHATHAX O] PYKOBOJCTBOM IPETIoaBaTesl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyemas yueOHast paboTa 00yqaroIMCsl, BEIIIOIHSAEMast BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJICTBE MPETIOABATEls, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocrosTenbHast paboTa, He IPEIyCMOTPEHHAS TPOTPaMMOil y4eOHOH AUCIUILTHHEL, PACKPHIBAIONIEH U KOHKPETH3UPYIOIIEH ee

coJiep’kaHue, OCYIECTBIIAETCS 00yJalomUMCs HHUIIMATUBHO, C LETbIO PeaTH3alil COOCTBEHHBIX YU€OHBIX 1 HAyUHBIX HHTEPECOB.
st 6oree 3 PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON paboTHI IO TUCIHUIUIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanoboJee palOHAIBHYIO METOINKY CAMOCTOSTENIFHOM paboOTHI, IEMOHCTPHUPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T.1. BUasl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENBHOM PabOThI, UX COAEPIKaHUE U XapaKTep MOTYT
MMETb BapUaTUBHBIN U U PepeHIINPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHBIE 0COOCHHOCTH 00Y4aloIerocs.




CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIAMH CTYJCHTOB online U Ha 3aHATHUAX B
3aBHCUMOCTH OT LIelIH, 00beMa, KOHKPETHOI TEMaTHKHM CaMOCTOSATEIbHOM PaboThl, ypOBHS CIOKHOCTH. KOHTPOJIb pe3yabTaToB
BHEAYUTOPHOH CaMOCTOSTEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIC
3aHATHA 10 JUCIHUILIMHE Ha MPAaKTHIECKUX, Ta00PaTOPHBIX 3aHATHSAX.




