HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 19 MefiepaliBHDe rocyrapcreeHHoe aBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
1073Offe6b1EdOéﬁﬁﬁ%ﬁdfﬁioﬁi%Sﬁ(kA@}lenowaTeHLCKuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

IIpoekTHpOBaHME ICKTPOTEXHUYECKHUX YCTPOUCTB

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
[Tpodums DJIEKTPONPUBOA M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJUTOPHBIE 3aHATUS 68
camocCTosATeNNbHas paboTa 85
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypce>) Hroro
Henens 19
Bun 3anaruii i | PO | VI PII

Jlexun 34 (34 |34 |34
[IpakTuueckue 34 134 |34 |34
Uroro ayn. 68 |68 |68 |68
KonraxtHas padoTa 68 |68 |68 |68
Cam. pabota 85 [85 |85 |85
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 180 [ 180 | 180 | 180




IIporpammy cocraBui(u):

K.n.1, 3a8. kageopou, Maxcupuna P.E.

Pabouas nmporpamma
IIpoexTHpOBaHUE 31EKTPOTEXHUYECKHUX YCTPOIiCTB

Pazpaborana B coorBerctBuu ¢ OC BO:

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

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

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

VYrBepxnena B coctase OIIOIT BO:

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

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

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



1. HEJIX OCBOEHUA

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

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

KOMIIBIOTEPHOI pa3zpaboTke MPOEKTHON TOKYMEHTALHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpou3BOACTBEHHAS IPAKTUKA

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3  |IIpoeKTHbIi MOIX0A B TEXHHUKE

2.1.4 | CunoBas d1eKTpOHHKA

2.1.5 |LudpoBas n aHanoroBas dMEKTPOHUKA

2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.1.7 | DOnexTpUUecKre MaIIHHEI

2.1.8 | YueOHas 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 | ABromaTu3anus TEXHOJOTUYECKHX MPOIECCOB

222 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THITOBBIX MPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.3 |IloaroroBka K MpoIeaype 3aIlUThl U 3alIUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IlpenaumiaomMHast paKTHUKa

2.2.5 |IIpoMbIIITIEHHBIE CETH

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 12 | IK-2-31 [IK-2- | JI1.1 JI1.2 KMI P1
ANIEKTPOTIPUBOLY 32 [IK-3-32 JI1.3J11.4
IIPOU3BOJICTBEHHBIX 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- 6 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 12 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 10 [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 10 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 18 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 12 MK-2-31 IIK-2- | JI1.1 JI1.2 KM1,K P1
JNEKTPUYECKUX CXEM 32 TIK-2-V1 JI1.3 JI1.6 M2
METAJJIOPEXKYILIUX CTAHKOB [K-2-Y2 TIK-2 JI1.7J12.1
(TOKapHOTO, CBEPJIUIILHOTO, -B1 IIK-3-V1 JI2.2J12.3
nutugoBagbHOTO | Ap.). /TIp/ IIK-3-Y2 TIK-3 J12.4 J12.7

-B1 J2.8
€]

33 [TpuHIMITBI TOCTPOCHUS 14 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
LEHTPOOEIKHBIX HACOCOB.
OcobeHHOCTH pabOTHI
LHEHTPOOESKHBIX U OCEBBIX
BEHTHUJISITOPOB U
peryaupoBaHue
MIPOU3BOIUTETHHOCTH B
HuX. /Jlex/

4.2 MopaenupoBanue paboOThI 7 6 IMK-2-V1T1IK-2 | JI1.1JI1.2 KM1,K
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 [Mpumenenue 7 10 | [IK-2-31 [IK-2- | JI1.1 J11.2 KMI1,K P1
ANIEKTPOMATrHUTHBIX My(T B 32 TIK-2-V1 JI1.3 JI1.6 M2
TypOOMeXaHH3Max. TK-2-Y2 TIK-2 JI1.7J12.1
DNEKTPUUYECKUE U -B1 I1K-3-31 JI2.2J12.3
JIEKTPOMEXAHUYECKUE MK-3-32 TIK-3- | JI2.7 JI2.8
KacKaJlbl B V1 IIK-3-Y2 21
TypObomexanu3Max. TexHHuKo- TIK-3-B1
SKOHOMUYECKHUH aHaIn3
ANEKTPOTNPUBOIA
TypOOMEXaHU3MOB.
3aBepieHNE BBITIOTHESHUS U
3amura PT'P. /Cp/

Paspea 5. IloaroroBka k
KOHTPOJbHBIM
MepOnpHUsSITHAM U
BBINOJIHSIEMBIM padoTam

5.1 O0neM gacoB 7 13 MK-2-31 [IK-2- | JI1.1 JI1.2 KMI1
CaMOCTOSATENbHON paboThI HA 32 [IK-2-V1 JI1.3J11.4
noarotoBky k KM /Cp/ MK-2-Y2TIK-2 | JI1.5J11.6

-B1 IIK-3-31 JI1.7J12.1
TIK-3-32 TIK-3- | JI2.2 JI2.3
V1IIK-3-Y2 J12.4 J12.5
IK-3-B1 JI2.6 JI2.7
J2.8
€]

5.2 OO6beM yacoB 7 18 MK-2-31 TIK-2- | JI2.1 J12.2 P1
CaMOCTOSTEIBHOW PabOThI Ha 32 [IK-2-Y1 JI2.3J12.4
noarotoBky k BP /Cp/ TIK-2-Y2 TIK-2 JI2.5J12.6

-B1 IIK-3-31 2.7

IK-3-32 [IK-3- | JI2.8JI3.1
V1 IIK-3-V2 21
[K-3-Bl
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.II), BONMPOCHI JJIsI
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponrsHoe FIEIII){OZGI?;TZMHG B
KM P — It pEl OTIPOCHI JUTSI IOJTOTOBKA
KOMIIETEeHIUH
KM1 DK3aMeH [MK-2-31;I1K-2- Bormpocs! k 3k3ameny




32;T1K-3-32;I1K-3-
31

1. OOmue TexHUYECKHE TPeOOBAHUS K MEKTPOIPHUBOIAM.

2. Knaccudukanys KpaHOB 110 KOHCTPYKIMH. Pexumbl paboThl
KpaHOB.

3. KoHCTpyKTHBHBIE OCOOSHHOCTH MOCTOBBIX KPaHOB.

4. TpeboBanus, MpeAbABIAEMbIE K IEKTPONPUBOILY MOCTOBBIX
KPaHOB. 2 BUJIA CITyCKa B IPy30MOAbEMHBIX YCTAHOBKAX.

5. ITocTpoeHue Harpy30uHBIX AMArpaMM IPUBOJA NMOABEMA U
MPUBOOB TOPU30HTAIBHOTO [IEPEMEICHUSL.

6. Pacuer MolHOCTH ABUraTens 1O Harpy304HOH guarpaMmme.
7. OcCo0eHHOCTH KPaHOBO-METAILTYPTHYECKUX [IBUTATEIICH.

8. TopMo3HBIE YCTPOKCTBA KPaHOB.

9. Pa3HOBUAHOCTH CHUCTEM yHpaBIICHUS, UCHONb3yeMbIX B
KPaHOBBIX MEXaHU3MaX.

10. Krnaccudukanns BEIEeMOYHO-TTOTPY30YHBIX MAIINH: OJHO- H
MHOTOKOBIIIOBBIE 3KCKaBaTOPEIL.

1. TpeboBanus, npeabsABIsSEMble K INIaBHBIM NPHBOJAM
OTHOKOBIIOBBIX SKCKaBATOPOB.

12. Pacyer MOIIHOCTHU IMIaBHBIX IIPUBOJOB YKCKABATOPA.

13. DKCKaBaTOPHBIE NEKTPUIECKUE MAIIUHBI.

14. XapakTepucTuka pabOoThI ITaBHBIX MPHBOJIOB 9KCKaBaTOPA.
15. INomydyeHune 3kCkaBaTOPHON MEXaHUYECKOW XapaKTepH-
ctuku B cucreme I™-J1.

16. IomyueHnne sKckaBaTOPHOW MEXaHMYECKOH XapaKTepH-
CTHKH B CHICTEME C THPHCTOPHBIM BO30YXK/ICHHEM TeHepaTopa.

17. Crioco0BI TeMITepaTypHOH CTaOMIM3AINH XapaKTEPUCTHK
9KCKaBaTopa.

18. KoHCTpYKTHBHBIE OCOOCHHOCTH MHOTOKOBIIOBBIX
HKCKaBaTOPOB.

19. Knaccudukanus mudros. TpeboBaHUS K 3IEKTPONPUBOLY
JTUQTOB.

20. Pacuer craTmyeckoi Harpy3ku W BBIOOp JABHTATENs JHdTA.
21. Hcnonp30BaHue MHOTOCKOPOCTHBIX ACUHXPOHHBIX
JBHUTraTeneu s mugTos.

22. Krnaccudukanums maxTHBIX HOIBEMHBIX MAallHH.
Kunemaruka kaHaTHOro MOJbEMA.

23. Pacyer craTHueckuX Harpy3oK IOJbEMHON MAIIMHBI.
PazmenieHne 2mekTpooOopyn0BaHus MOJbEMHBIX MAIIHH.

24. TogHas ocTaHOBKA JIM(PTOB U MIAXTHBIX ITOIBEMHBIX Ma-IIIHH.
25. Cxema NoJbeMHON MAallMHbI C ACHHXPOHHBIM JBUTaTENIEM,
o0ecreunBaroIas TPEXIEPUOAHYIO THarpaMMy JBHKECHUSL.

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

27. Knaccudukanus xonseiiepoB. TpeboBaHus, IpeqbsABIsieMbIe
K 2JIEKTPONIPUBOY KOHBEIlepoB.

28. Pacuer craTnueckoil MOLTHOCTH JIGHTOYHOTO KOHBelepa.
29. Br160op xonudecTBa ABUTATENEH M ONpeNeNeHHe MecTa UX
pacroiIoKeHHUs.

30. ITyck KOHBeHEPOB C UCMOIB30BAHUEM DIEKTPOMATHUTHBIX
My(T. Pa3HOBHIHOCTH 3/I€KTPOMAarHUTHBIX My(T.

31. IIpuMmeHeHUe CHHXPOHHBIX JBHUTAaTENeH I MPUBOJA

60bI1101 MOIIHOCTH. DNEKTPOMAIINHHAs, CTaTH4eckas 1 OecIieTouHas
CHCTeMBI BO30Y)KICHHSI CHHXPOHHBIX MaIlIFH.

32. IIpuHIUNBI TOCTPOEHUS CUCTEM aBTOMATUYECKOTO
perynupoBanus Bo30yxaeHus (APB) cHHXpOHHBIX JBUraTemew.

33. Cxema MHOI0JIBUraTelIbHOTO KOHBeilepa ¢ aCHHXPOHHBIMU
JIBUTATEISIMH. PexXrM TBOIHOTO MUTAHWSA B ACHHXPOHHOM JIBUTATEIIE.
34. Knaccudukanus typobomexaHuzmMoB. MexaHuueckas 1
HaropHas XapaKTepUCTUKU TypOOMEXaHU3MOB.

35. Oco0eHHOCTH paboTHl IEHTPOOSIKHBIX HACOCOB.
OmnpeneneHne MOIHOCTH IIEHTPOOEKHOTO Hacoca.

36. Metoapl peryaIupoBaHusl MPOU3BOAUTEILHOCTH
LHEHTPOOEIKHBIX HACOCOB.

37. OcobeHHOCTH PaOOTHI IIEHTPOOESIKHBIX U OCEBBIX
BEHTIIATOPOB. PerynupoBanue Npou3BOAUTEIPHOCTH B HHX.

38. Ocob6eHHOCTH paboThl KOMIIPECCOPOB. Pacyer MOIIHOCTH
KOMITpeccopa o U30TepMHIECKON B aiiabaTHIecKoil paboTe CKaTHs.
39. Krnaccudukanus Meramiopexymux cTaHkoB. OCHOBHBIE U
BCIIOMOTaTeIbHbIE JBIKEHUS B CTAaHKAX.




40. XapakTepuCTHKa OCHOBHBIX BUAOB 00pabOTKH Ha
METAJUIOPEXYIIUX CTAaHKaX: TOYEHHE, CTPOTaHNe, CBEPIICHHUE,
(dpesepoBanue, nuHdOBAHUE.

41. IlocTpoenue Harpy304HOM JuarpaMmbl A1 TOKapHOTO,
HPOJIOIBHO-CTPOTaIbHOTO CTAaHKOB.

42. JlBurarenu i TIaBHBIX NMPUBOJOB CTAHKOB.

43. TunoBsle cXeMBbI TMIABHOTO MPUBOAOB U MPUBOAOB TOaY.
44. ObopynoBaHue MPOKATHBIX CTAHOB.

45. Knaccudukanust npokaTHbIX CTaHOB. PexxnMbl paGoTh
MIPOKaTHBIX CTAHOB.

46. XapaKkTepuCcTUKA PEBEPCUBHBIX CTAHOB IOpAYel IPOKATKHU.
TpeboBaHHS K DIEKTPOTIPUBOY.

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

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

50. Pacuer MomHoOCTH nBUratrenei Kierei.

51. OJEeKTPOIPUBOA MOTAIOK U Pa3MaThIBaTENIE CTAaHOB
XO0JIOAHON IIPOKAaTKU

52. TexHoIOrHYeCKHi MpoLecc JOMEHHOTO NMPOU3BOJICTBA.
MexaHU3M CUCTEMBI 3arpy3KU JOMEHHON IIeUH.

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

3arpy304HOE YCTPOHCTBO, CKUIIOBOH MOJbEMHHK, BPAIAIOINICsI
pacmpeneNuTelb, KOHYChI, 30HA0Bas JedenKa.

54. OCo0eHHOCTH EKTPOIPHBOA MEXaHU3MOB JOMEHHOI
IICYHu.

55. KoHCTpyKIMsl U 3/EKTPONIPUBOJ KOHBEPTEPOB U JIYrOBBIX
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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 paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

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

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

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

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

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

4. IIpoexTHpoBaHUE 3IEKTPONPHUBOJA TOJbEMA OJHOKOBIIOBOTO
JKCKaBaTopa

5. IIpoexTupoBaHuE MEKTPONPUBOIA JIECHTOUHOTO KOHBEHepa

6. IIpoexTupoBaHHe MEKTPONPUBOIA KiIeTel IPOKATHOTO CTaHa

7. TIpoexkTupoBaHKe MIaBHOTO AIEKTPONPHBOIA METATIIOPEXKYIIErO
CTaHKa

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

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

1 Onucanue paboueit MaMHbI

2 TpebGoBaHMs, MPEABIBIAEMBIE K HJICKTPOIIPHBOTY

3 O630p COBpPEMEHHBIX CHCTEM IEKTPOIPHBOAA

4 Pacuer cTaTHYeCKUX HArpy30K U BBIOODP ABUTATENs

5 BeIOop 371€MEHTOB CHIIOBO# YacTh

6 PacueT cuioBOM YacTH 3JIEKTPONPUBOAA

7 PacueT cTaTMueCKUX XapaKT€PUCTHUK JIEKTPOIPUBOAA

8 Pacyer TMHaMHYECKUX XapaKTEPUCTUK MEKTPOIPUBOJA

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

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




KOMHI)IOTepHOC TECTUPOBAHUEC NTO paszaciaM JUCHUIIIINHBI

Yro Takoe pabovas MammHa?

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

BCE OTBETHI IPABHIIBHEI

Kak Ha3pIBaeTCs UCTIOTHUTENBHBIN OpraH padodeil MauHbI?

COBOKYITHOCTH YIPABIISIOMINX U HHPOPMAITMOHHBIX YCTPOHCTB U YCTPOHCTB

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

UYro Takoe rpynmnoBoil eKTponpuBoa?

JBIDKYIIMACS 2JIEMEHT padoyell MalluHbI, BBIMOIHAIONIMNA TEXHOIOTHYECKYIO OTIEPaIio;

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

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

BCE OTBETHI IIPABJICHBIC

BCE OTBETHI HE NIPABUIIbHBI

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

HArpeBaTebHBIC MIEYU U IPHBO/IBI IPOKATHBIX CTAHOB

3aJIMBOYHBIC U PA3JIMBOYHBIC KPAHBI

AIIEKTPOIIN3EPHI B Ta30[yBKH

B peskuMe TOBTOPHO-KPAaTKOBPEMEHHOM Harpy3KH paboTaroT:
3NEKTPOBUTATEIN KOMIIPECCOPOB

HaCOCHI

HPUBOIBI 3aIBHKEK

CBAapOYHBIC YCTAHOBKH

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

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH

MIPOJIOJIKUTENbHBIN

MMOBTOPHO-KPATKOBPEMEHHBIH € ITyCKaMu

IIpomomKNTETBHBIN peXuM pabOTHI AIEKTPOIIPHBOIA HE CBOMCTBEHEH. ..
HacocaM

BEHTHJIATOPAM

3epHOOYNCTHTEIHHBIM MAaIlITHAM

HObEMHO-TPAHCIIOPTHBIM MEXaHU3MaM

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

KpPaTKOBPEMEHHBIN

MOBTOPHO-KPaTKOBPEMEHHBII1

HPOJIOTKUTENbHBIH

[IOBTOPHO-KPaTKOBPEMEHHBII ¢ IIyCKaMu

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

10, 30, 60 1 90 Mmuna

5, 15,25 u 50 mun

1,3,5u9 Mun

PexxnM pabOTHI 2IEKTPOABUTATENS, IPH KOTOPOM MEPHOABI HEM3MEHHOH HOMUHAIBHON HAarpy3KH (paboure mepruosl) YepeayroTcs
C MepUoJaMH OTKIIFOUCHHUS MAIIUHEI (TMay3aMHK), IpHYeM Kak pabodne NepHoabl, TaK U May3bl HE HACTOIBKO JUINTEIbHBI, YTOOBI




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

MIPOIOJKUTENbHBIN

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPaTKOBPEMEHHBIHN

MOBTOPHO-KPATKOBPEMEHHBIH € MMyCKaMU

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

5 MHUH

15 mMun

20 MuH

10 muH

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

15, 25, 40 u 60%

10, 20, 50 u 90%

1,2,5u9%

25,50, 75 n 100%

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

KII[ anexTpoaBurarens

KITJ nepenaun

KITI ncTouHrKa 351eKTpUUECcKOil SHEpTruK

K03 QUIIUEHT aKTUBHOM MOIIHOCTH

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

Haropa Hacoca

KITJ snexkrponBurarens

TUIOTHOCTH MepeKaunBaeMOH KUIKOCTH

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

4acTOTa TOKA IUTAIOLIECH CETH

aMIUIUTYIa HAIIPSDKEHUS IIUTAIOLIEH CETH

K03 GUIUEHT aKTHBHONW MOIHOCTH 3JIEKTPOIBUTATEIS

HOTEPU MOLIHOCTH B 3JIEKTPOJIBUTATEIIE

JIy1s ipoBepKHU BEIOPAHHOTO AIIEKTPOABUTATEIS 10 HATPEBY HA MPAKTHKE UCTIONB3YIOT METO b SKBUBAICHTHBIX BEIIMYHH, B
KOTOpbIE HE BXOMUT. ..

METOJ] SKBUBAJIEHTHOTO HAIPSYKEHUS

METO/T SKBUBAJIEHTHOTO TOKa

METO/T SKBUBAJIECHTHOTO MOMEHTA

METO,I SKBUBAJICHTHON MOIIIHOCTH

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

OoJibllie HE MEHee YeM B 2 pasa

OoJIBIIIe HIIH paBEeH

MEHBIIIE WX PaBeH

MEHBIIIE

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

OT Ha3HAYCHUS

OT 4YMcCJia BKIIFOYCHHSA B HacC

OT KOHCTPYKIIMH

OT MecTa yCTaHOBKH

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

3eMJIEPOMHBIE MALIMHBI

MaIlUHBI 7151 TPAHCIIOPTHUPOBKH XKUJKUX CPE U Ta30B

MAILUHBI A7 CKATUS Ta30B

MaIlliHBl HEIIPEPHIBHOIO TPaHCIIOPTa




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

JUTSL CITYCKA JIETKUX TPY30B

JUTSL CITYCKA TSDKENBIX TPY30B

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

JUISL CITyCKa TSDKEIBIX TPY30B

JUTSL CITYCKA JIETKUX TPY30B

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

[IarOBBIN JIBUTATEND

JIBATATEIb MOCTOSTHHOTO TOKA

ACUHXPOHHBIN JIBUTATEIh

BEHTHIBHBIN JBUTATEb

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

cXeMa ¢ UMITYJIbCHBIM BBEJICHUEM COIIPOTHUBIICHUS B IIETIh POTOPA

cuctema TII-J1

cuctrema [T4-C/]

BCE MEPEUHCIICHHBIE CHCTEMBI UCTIONB3YIOTCS B KpaHaX

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

YMEHBIIIAeTCs BIIBOE

yBEJIMUUBACTCA BIBOE

yBenu4uBaercs B 4 pasa

yMmeHblIaercs B 1,5 paza

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

15+25%

60 %

40 %

100 %

10+25%

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

40 %

60 %

100 %

25+40 %

10+25%

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

MOBBIIIEHHON 4acToThI (Oosee 50 I'ix)

poMbIIIIEHHOH yacToThl (50 I'r)

MOHMKEHHOU 4acTOTHI (6-10 I'm)

MOHMKEHHOM YacToThI (25-40 I'iy)

yactoToi 6osee 100 I'u

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

Ha BCEX MEXaHMU3Max

Ha MEXaHN3MaX IepeBHKECHUS

Ha MEXaHNU3MaxX 0Cc000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHNW3Max 0c000 KPYMHBIX HOPTaIbHBIX KPAHOB

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

JIETKUH, CPETHUH, TSOKEIBIH U 0C000 THKEITBINH

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

JIETKUH, CPEIHUM, TSAXKEIbIH, BeCbMa TsHKEIbIN




JIETKUH, TSKETIbIN, BeCbMa TSKENbIN U CBEPX TAXKeIbIH

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

HPEBBIIAET HOMHHAILHOE 3HAUCHNE, IOCTOSIHHO YBEIMYNBAsCH

BCEIZa MOCTOSTHHA

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

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

TOKa Harpy3Ku

HAIPSDKCHUS IKOPHOI 00MOTKHI

CTaTOPHOTO COIIPOTHBIICHHS

COTIPOTHUBIIEHUS B LIEMH POTOPA

BCE IICPCUHCIICHHBIC BETUYUHEI

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

YMEHBIIIEHUEM HayallbHOM CKOPOCTH

NEPEKIIOYEHNEM Ha MAJIYI0 CKOPOCTb IIPU MOJBE3E K ITAXKY

UCTIONB30BaHUEM 0oJiee COBEPIIEHHON KOHCTPYKIIMH TOPMO3HBIX YCTPOMCTB

BCE OTBETHI IIPABUJIbHBIC

OnexTpornpuBo TU(HTOB UMEET CICAYIONIIE 0COOEHHOCTH:

HEPaBHOMEPHOCTb HArpy3KH B TeUEHHE BPEMEHU pabOTEI

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

BCE OTBETHI MPaBHUIIbHBIE

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

3BE3/1a

TPEYTOJIbHUK

3Ur3ar

Pa30MKHYTBIN TPEYTOJIBHUK

JIBOMHAS 3Be31a

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

TIPU BEPXHEM

P CpeaHEM

K.ILJI. HE 3aBUCHT OT PacIOJIOKEHHS IEKTPOIPUBOAA

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

IPU BEPXHEM

IIPU CPEHEM

IIPY HUJKHEM

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

MEHBIIINNA U3HOC KAHATOB

YIIpOIIeHUE 00CTYy)KHBaHUE U PEMOHTA 000PYIOBAHUS

Ha xakux maccaxupckux JudTax mpuMeHseTcs 6e3peayKTOPHBIH AIEKTPOIPHBOL;
OBICTPOXOIHBIX

CKOPOCTHBIX

THUXOXOJHBIX

BBICOKOCKOPOCTHBIX

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

TeM OoJjice cTabuiIbHA HavajabHast OCTAHOBOYHAS CKOpPOCTbh ITpUBO A

TEM TOYHOCTBb OCTaHOBKH BBIIIC

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




OBICTPOXOIHBIE

CKOPOCTHBIC

THXOXOJHBIC

BBICOKOCKOPOCTHEIE

TU(TOB C TAKOH CKOPOCTHIO HE CYILECTBYET

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

OBICTPOXO/IHEIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

JTUQPTOB € TAKOI CKOPOCTHIO HE CYLIECTBYET

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

8 m/c

2,5 m/c

5 m/c

BEpPXHETO0 Mpejieia CKOPOCTH JTH(TOB HE CYLIECTBYET

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

cuctema I-/1.

cuctema TII-JI.

cuctema [TU-AJ]

BCE BaPHAHTHI CUCTEM NMPUMEHSIOTCS

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

OTHOCHTENBEHO MaJloe ObICTpOIeiicTBHE aBTOMATHKH

CHIDKEHHE TOYHOCTH OTPAOOTKH CHTHAIOB B IIPOIIECCE IKCILTYATAIIUH

BCE [IEPEUUCIICHHBIE HENOCTATKU

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

ACUHXPOHHBIE JIBUTATEIN C KOPOTKO3AMKHYTBHIM POTOPOM

JIBUTaTEIH MOCTOSTHHOTO TOKA

CHHXPOHHBIE JIBUTATEITN

BCE IIEPEUHCIICHHBIE IBUTATEIHN

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

ACUHXPOHHBIE JIBUTATEIN C KOPOTKO3AMKHYTBHIM POTOPOM

JIBUTaTEIIH MOCTOSTHHOTO TOKA

CUHXpPOHHBIE

BCE IIepeYHCIICHHbIE

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

cucrema I'-J1

BCE MIEPEUHCIICHHBIE TPUMEHSIOTCS

Kakoii BenmnuuHON OrpaHMYMBAETCS MOIIHOCTH OTHOJBUTATEIHHOTO ACHHXPOHHOTO 3JIEKTPOMPHUBO/IA MAXTHBIX ITOBEMHBIX
MaIlInH:

HECKOJIBKO ThICSY KBT

1200 xBt

1-2 kBt

100 kBt

MOIITHOCTh HE OTPaHUYUBACTCS

Kaxas u3 cucrem npuMeHsieTcs TIIaBHBIM 00pa30M Ha MIaXTHBIX MOABEMHBIX YCTAHOBKaX, MOIIHOCTh KOTOPBIX COCTABIISET
HECKOJIBKO ThICSY KBT:

cucrema I'-/]

cuctema TII-JT

cucreMa Ha OECKOHTAKTHBIX JJOTHYECKUX dJIEMEHTaX

ACHHXPOHHBIN JIBUTATENb C (Pa3HBIM POTOPOM

KoHTpoI1b 32 TeMnepaTypoi 3JIeKTpOIBUIaTeNs OCYIIECTBIISETCS:




arnmnapaTaMyd MakCUMaJbHON TOKOBOM 3all[UThI
MarHUTHBIMH ITyCKaTEIsIMHU

TETIJIOBBIMU pelie

TEepPKOHOBBIM AJIEKTPOMArHUTHBIM pelie

Kakum naccaxupckuM g ramM COOTBETCTBYET CKOPOCTB JBHKeHHUS KabuHsI 10 0,71 m/c:
TUXOXOJHEIE

OBICTPOXOIHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHEIC

JUQTOB C TAKOW CKOPOCTHIO HE CYIIECTBYET

Kakum nmaccaxupckuM i ramMm COOTBETCTBYET CKOPOCTH IBIKCHUS KabuHbI 110 0,5 M/c:
TUXOXOJHEIE

OBICTPOXOIHBIE

CKOPOCTHBIC

BBICOKOCKOPOCTHEIC

TI(TOB C TaKOH CKOPOCTHIO HE CYIIECTBYET

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 ITyHKTEI

Kaxwue nBurarenu npuMeHsIoT Ul IPUBOAA TUXOXOTHBIX JTU(TOB ¢ OONBIION YaCTOTOM BKIIOUEHHS B Yac:
ACHHXPOHHBIC JBUTAaTENH C (PasHBIM POTOPOM

ACHHXPOHHBIE JIBUTATEHN C KOPOTKO3AMKHYTBHIM POTOPOM

MMOCTOSIHHOTO TOKa

CUHXPOHHBIE

BCE TIepeYHCIICHHbIE

Kaxue u3 nepeuncieHHbIX JBUraTeield NpuBoga CKOPOCTHBIX H BEBICOKOCKOPOCTHBIX JIN(TOB MPUMEHSIOTCS C aBTOHOMHBIMHU
npeobpazoBatensamu (cucrembl -1 u TII-]1):

ACHHXPOHHEIE C (Pa3HBIM POTOPOM

ACUHXPOHHBIE C KOPOTKO3aMKHYTBIM POTOPOM

JIBUTATEHN ITOCTOSIHHOTO TOKa

BCE IIEPEYHCIICHHBIE OJMHAKOBO IPUMEHSIOTCS

PaGouee HanpspkeHHE ceTH, MUTAIOIIE KpaHOBbIE MEXaHU3MBI:
He npesbimaet 440 B mocTossHHOTO TOKa

He npesbiaer 500 B IoCTOAHHOIO U NEPEMEHHOTO TOKa

HE OTPaHUYHBACTCS

cocrasiser 220, 380 B nepeMeHHOTO TOKa

He npesbimaeT 220 B mocTOSHHOTO U TEpeMEHHOTO TOKa

JL1s1 3IeKTPONIPUBOAA MOCTOBBIX KPAHOB HCIIOJIb3YIOTCS CIAECAYIOIINE CEPUU MALIMH IIOCTOSHHOIO TOKA:
4A, 5A

MTKF, MTKH

IIBCT, 411D

Al1

A5

HET IPAaBUWJIBHOTO OTBETA

ﬂﬂﬂ QJICKTPOIIPHUBOJAa MOCTOBBIX KPAHOB HUCIIOJIB3YHOTCA CICAYIOIINE CCPHUU ACUHXPOHHBIX Z[BPIFaTeJ'IefI C (I)a3HBIM poTOpOM:
4A, 5A

MTKF, MTKH

TIBCT, 4T1d

T

MTF, MTH

HET HpaBI/IﬂbHOFO OTBCTa

I[Hﬂ DJICKTPONIPUBOAA MOCTOBBIX KPAHOB UCIOJIB3YIOTCA CICAYIOINE CEPUN aCUHXPOHHBIX ZIBI/IFaTeﬂeﬁ C KOPOTKO3aMKHYTbIM
poTopoM:

4A, 5SA

MTKF, MTKH

TIBCT, 411D

AlL




MTF, MTH
HET [IPAaBUJIBHOTO OTBETA

CraTuyeckie Harpy3Kd yCTAaHOBOK MEXaHM3MOB MEPEIBIYKEHIS K TIOBOPOTA KPAaHOB, pabOTAIONINX Ha OTKPBITOM BO3AyXe
CYIIECTBEHHO U3MEHSIOTCS:

NP HAJIMYWHU YKIOHA

TIPH BO3JIEHCTBUU 0K

BCErJa OCTAIOTCS MOCTOSHHBIMU

P BO3JICHCTBUU BETpa

Ha xakux MeXaHW3Max KpaHOB YCTaHABJIMBAIOTCS KOHEUHBIE BHIKIIIOUATENH, OTPAaHUYHBAIOIIHE X0/ 3aXBATHIBAIOILETO YCTPOICTBA
BBEPX:

Ha MEXaHNU3MaxX 0c000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHN3Max IepeIBIKCHUS

Ha MEXaHU3Max 10 IbeMa

Ha BCEX MEXaHH3Max

Ha MEXaHM3Max 0C000 KPYITHBIX OPTAIBHBIX KPAaHOB

Kakue u3 nepeuncineHHbIX IBUraTeneil IpuBoaa CKOPOCTHBIX M BEICOKOCKOPOCTHBIX JIM(TOB UMEIOT HAUITYUIIINEe BO3MOXKHOCTH B
OTHOIIEHHH TOYHOCTH OCTAHOBKH U YCKOPEHUH IPH NEPEXOAHBIX MPOLIECCaX:

ACHHXPOHHBIE C (ha3HBIM POTOPOM

ACHHXPOHHBIE ¢ KOPOTKO3aMKHYTHIM POTOPOM

JIBUTATEIIU ITIOCTOSHHOIO TOKa

BCE NIEPEUHCIIEHHBIE OAUHAKOBO IPUMEHSIOTCS

JluHaMu4ecKkue Harpy3Ku 3JIEKTPOIIPUBOJIOB JIEOSIOK BOSHUKAIOT HPH:
TOPMOXKCHUU

ycKe

YCTaHOBHUBILIEMCS PEKHME PabOThI

pEeBEpCUPOBAHUH

PaccunraTh HEOOXOANMYIO HOMHHAIBEHYIO MOIITHOCTS JUIS IBUTATeNs peKUMa paboThl S3, eciii SKBUBaIEHTHAst MOITHOCTE P3=10
kBT, a neiicTBuTENnbHAS MPOAOJDKUTENbHOCTD BKIoueHus [1Ba=17,5 %:

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

I1B=25 %, P=8,36 kBt

IB=10 %, P=13,22 kBt

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

Bo3moxen ou ITYCK CUHXPOHHOTO ABUTATEII HENOCPECACTBEHHBIM BKIIIOUCHUEM €T0 B ceTh?
BO3MOIXKCH, €CJIM NapaMeETPhI HI/ITaIOH.leﬁ CCTH ABJIAKOTCA HOMHUHAJIbHBIMUA

BO3MOXKCH, €CJIM ITUTaromas CETb TpeX(I)aSHaﬂ

HCBO3MOXCH

BO3MOXKCH, €CIIM COGHIO,HSHI)I BCC Tpe6yeMI,1e YCIIOBUA NOAKITIOYCHU S IBUTATEIIS

Kakue cuibl BOSHUKAIOT Ha IPSMOJIMHENHBIX TOPU30HTAIBHBIX U HAKJIOHHBIX Y4acTKaX KOHBeHepa U paclpeaeseHbl 10 y4acTKy
PaBHOMEPHO:

CHJIBI COTIPOTHUBIICHUSI JBI>KEHHIO, 3aBUCSIIUE OT HATSDKEHHS TATOBOTO dJIeMEHTa

CHWJIbI CONIPOTUBIIEHUS JIBI)KEHHIO, HE 3aBUCSIINE OT HATSHKEHUS TATOBOTO JIEMEHTA

CHUJIbI TPEHUS

JIMHAMHUYECKUE Harpy3Ku

CHJIBI HATSDKEHMS TSATOBOTO DJIeMEHTa

Kakne BuIBI My(T IPIMEHSIOT B AIIEKTPOTPHBO/IE KOHBEHEPHBIX YCTAHOBOK, IPEIBSBIISIONINX MOBBIIICHHBIE TPEOOBAHUS K
IUIABHOCTH IIyCKa:

THIPaBIMYECKaAs

NIEKTPOMAarHUTHasI

MOPOLIKOBAs

BCE [IEPEYHCIICHHBIE

Kaxwe cuibl BO3HHKAIOT Ha y9acTKaxX U3ruba TATOBOTO dIIEMEHTa KOHBeHepa U COCPENOTOYCHBI B paMKaX AYTH ATOTO yJacTKa:
CUJIBI COTIPOTHUBIIEHUS IBUKEHUIO, 3aBUCSIINE OT HATSKEHUsI TSATOBOTO IEMEHTa

CHJIBI COTIPOTHUBIIEHUS IBH)KEHUIO, HE 3aBUCAILME OT HATSHKEHUS TATOBOTO 3JIEMEHTA

CHUJIBI TPEHUS

JIMHAMHUYECKUE Harpy3Ku

CHJIbI HATSDKEHUS TATOBOTO 3JIEMEHTA

IIpuBoaHOI ABUraTENb LIEHBIX KOHBEHEPOB J0KEH pacIoiaraTbCesi:
nocse y4acTka ¢ HauOoJbIeil Harpy3Koi




[I0CJIE€ Y4aCTKa C HaMMEHbIIEH Harpy3Kou

JI0 ydacTKa ¢ HauOoJIbIIel Harpy3Koi

JI0 y4acTKa C HauMEHbIIIEH Harpy3Koi

B KOHIIE BCEX Y4aCTKOB KOHBEMepa HE3aBUCUMO OT Harpy3KU

KouBeiiepsl cTporo TpaHCIOPTHOTO HA3HAYEHHS:
UMEIOT OIHY HEU3MEHHYIO CKOPOCTb ABUKECHUS
UMEIOT OJIHY PETYIUPYEMYIO CKOPOCTh IBUXKECHUS
UMEIOT [IBE CKOPOCTH JIBUYKCHUS

MOTYT UMETh HECKOJIBKO CKOPOCTEH

TpeOyIOT peTyIHPYEMBIi 3IEKTPOIPHBOLT

Kakyim U3 nepedrcieHHbIX cioco00B MOKHO JOOUTHCS TIOJTHOTO COBIAACHHS XapaKTEPHUCTHK IIPH BEIOOPE IPUBOTHBIX JIBUTATEIICH
KOHBEHepoB:

BBCIACHHUECM JOIIOJIHUTCIBbHBIX COHpOTI/IBHeHI/Iﬁ B POTOPHYIO I€NTb ACUHXPOHHOT'O ABUTATEIIA C (1)a3HI>IM poTopom

BBEJICHUEM JIOTIOJTHUTEIBHBIX CONPOTHBIICHHUIA B CTATOPHYIO L[ETTh ACHHXPOHHOTO BUTATENs C (h)a3HBIM POTOPOM

BBCACHUEM OOIIOJIHHUTCIBHBIX COHpOTI/IBJ'ICHI/Iﬁ B POTOPHYIO LCIIb ABUTATCIIA MIOCTOSAHHOI'O TOKaA

BBCIACHHUEM JOIIOJIHUTCIBHBIX COHpOTI/IBHeHI/Iﬁ B CTATOPHYIO LIE€Nb ABUTATE/I TOCTOAHHOTO TOKa

HHU OJJTHUM M3 OTHUX CIOCO00B HEb3S

Kakne u3 nmepedncieHHbIX TpeOOBaHNIH OTHOCATCS K 3JIEKTPOIIPUBOIaM MEXaHH3MOB HEIPEPHIBHOTO TPAHCIIOPTA!
BBICOKOE OBICTPOICHCTBHE CUCTEMBI YIIPABICHUS IPUBOJIOM

BO3MOKHOCTb PEBEPCHPOBAHUS

o0ecrieyeHne IITaBHOCTH ITyCKa M TOPMOYKEHHS C HaJIeKHBIM OTPaHNYCHHEM YCKOPEHHS U PhIBKa

obecrieueHre HEOOXOAUMOTO IPH paboTe qUana3oHa PErylnupoOBaHUS CKOPOCTH

Kaxkne u3 NEPCHYUCIICHHBIX JIBUTATEJICH HE MPUMCHAKOTCS B DJICKTPOIIPUBO/IC KOHBCﬁCpOB B Ka4€CTBC MPUBOJHBIX:
ACUHXPOHHBIC IBUTATEIIN C (1)33HI)IM poTopomM

ACMHXPOHHBIC IBUTATEIIN C KOPOTKO3AMKHYTBIM POTOPOM

JBUTATEC]IN MMIOCTOAHHOI'O TOKaA

CHUHXPOHHBIC IBUTATCIN

UYem omnpenenseTca KOHCTPYKIUS KOHBEHEPOB Pa3INUHBIX THIIOB:
XapaKTepoM IepeMeIaeMbIX IPYy30B

BECOM

CKOPOCTBIO ABI)KEHHUS TPY30B

BCE MIEPEUHCIICHHOE

Kaxue 13 nepeducieHHbIX HENOCTATKOB XapaKTEPHBbI A1l CHHXPOHHBIX JBUraTesIei IIpU UCIOIb30BAHUY UX B IIPUBOJE
KOHBEHEPHBIX YCTaHOBOK:

HEJOMYCTUMOE MPEBBIILIEHUE TEMIIEPATYPhI ABUTATENS

HU3KUE SHEPreTUYECKUE IT0KA3aTEIN

CUHXPOHHBIH JBUraTeIb JOPOKE ACHHXPOHHOIO

BCE IIEPEUUCIICHHBIE

MOMEHT HHEePIUHU MOCTYIATEIBHO-ABIKYIIUXCS MAacC KAHATHBIX M JIGHTOYHBIX KOHBEHEPOB OOJIBIION MPOTSHKEHHOCTH:
B 10+20 pa3 MeHbIlIe MOMEHTA HHEPLUH JBUraTeiael NpuBoaa

B 10+20 pa3 6oJibllle MOMEHTA HHEPILIUHU IBUTATEINCH MPUBOIA

B 2+3 pasa 0oJbIlle MOMEHTA HHEPIIUH IBUTATEIeH IPUBOIA

MIPUMEPHO PaBeH MOMEHTY MHEPIIMH JIBUTATENeH MpUBOaa

NpaBHJIBHBINA OTBET HE YKa3aH

MomHoCTh IPUBOJHOTO JBUTATENS ICHTOYHOTO KOHBEHEpa 3aBUCUT OT
JUIMHBI ¥ IIMPUHBI KOHBeiepa

Macchbl KOHBEUEPHOI JIEHTHI

yIJla HaKJIOHA KOHBeilepa

HE 3aBUCHUT OT NEPEYHUCIIEHHBIX IApaMETPOB

BCE TIEPEYHCIICHHBIE TapaMETPhI BIUSIOT HA 3HAYEHUE MOITHOCTH JABUTATEIIS

3aTsHKHOM ITyCK KOHBEHEpOB OOJIBIIOI MPOTSHKEHHOCTH 00eCIeInBaeTCs
YBEIMYEHUEM YHCTIa MyCKOBBIX cTyneHe a0 10...20

UCIIOJIb30BaHHEM MHOTO/IBUTATENBHOTO JJIEKTPOIPUBOA
HCTIOJIE30BAaHHUEM ITYCKOBBIX (CLEITHBIX) My(DT

BCE OTBETHI IPaBHUIIbHEIC

CKOJIBKO TJIaBHBIX MPUBOJIOB UMEET OTHOKOBIIOBBII 3KCKaBaTop?
OJIMH
nBa




YeThIpe
1IECTh
oompmre 10

Kakoii pexxum paboTsl y 2IEKTPOIPHBOAOB MObEMa U Haropa SKCKaBaTOpoB?
JUIUTENBHBII

KpPaTKOBPEMEHHBIN

OBTOPHO-KPaTKOBPEMEHHBII1

HepeEMEKAIOLIUNCS PEXKUM C UaCTBIMU pEBEpCaMu

BCE BBIILIETIEPEYHNCIEHHBIE PEXKUMBI BCTPEUAIOTCS

YeMy paBeH Auana3oH PerylupoBaHus CKOPOCTH EKTPOIPHUBO/IA TOJbEMA M HAOpa IKCKaBaTopa?
2:1

10:1

100:1

1000:1

MIPaBUIIBHBIA OTBET OTCYTCTBYET

XKecTkne MexaHHUECKHE XapaKTEPUCTHKH TIIABHBIX IIPUBOIOB YKCKaBaTOPa 06ECICUHBAIOT
XOPOILYI0 YCTOHYHBOCTD

BBICOKYIO IIJIABHOCTh PETyJIIUPOBAHUS CKOPOCTH

BBICOKYIO TIPOM3BOIUTEIILHOCTD

XOPOILIKE ANHAMHYECKUE TOKA3aTENH

HE Hy)KHBI BOOOIIE

IomyxecTkue 1 MATKHE MEXaHHUYECKUE XapaKTePUCTHKHU TNIaBHBIX IPUBOJIOB SKCKAaBATOPa HEOOXOAUMBI JUIs
HaOJIIO/ICHNS 33 YBEIMUCHUEM HAarpy3KH I10 aJA€HNI0 CKOPOCTH

o0JIer4eHns MPeo0JICHUS TMHAMIIEeCKOTO MOMEHTA JIBUTATEIs

BCE OTBETHI IIPABUJIbHBIC

Y Kakoro MpHBOJIa SKCKaBATOPa MEXaHMYECKas XapaKTEePUCTHKA THHAMUYIECKOTO TOPMOYKEHHS HMeeT OOJIBIIYO KEeCTKOCTh?
MPUBOJI IOTbEMA

HPUBOJI TOBOPOTA

NPUBOJ Haropa

IPUBOJ X072

Y Kakoro NpuBojia SKCKaBaTopa MEXaHN4ecKasi XapaKTepHCTHKA JMHAMHYECKOTO TOPMOXKEHHUS UMEET HaMMEHBIIYIO KECTKOCTh?
MPUBOJ OJbEMa

MPUBOJ] TOBOPOTA

HPHBO/I Haropa

HPHUBOJ X071

Ecnu xoBII 5KCKaBaToOpa yAEepKUBACTCS B MOJBEIIEHHOM COCTOSHHU, TO JIEKTPOIPHBOJ ITOABEMA
paboTaer B pexXUMe JMHAMUYECKOTO TOPMOYKCHHS

paboTaeT B pexkuMe KOPOTKOTO 3aMBIKaHHS

OTKJIFOUCH OT CETH

paboTaer B pe)KUME IPOTUBOBKITIOYCHHS

MPaBHIBHBIA OTBET OTCYTCTBYET

Kakue u3 nepeuncineHHbIX TpeOOBaHUI ABIAIOTCS TPEOOBAHUSIMU K HIEKTPOIPUBOLY OJJHOKOBIIOBBIX 3KCKaBaTOPOB:
IIPOCTOTA U HAJIE)KHOCTh

BO3MOKHOCTb PEBEPCUPOBAHUS

BBICOKOE OBICTPOICHCTBHE CUCTEMBI YIIPABICHHS IPUBOJIOM

BCE IIEPEUHCIICHHbIE

Kakne u3 TICPECIUCIICHHBIX BO36y,Z[I/ITeJ'IeI71 TEHEPATOPOB DJIICKTPOIIPHUBOJOB OKCKABATOPOB ABJIAIOTCSI MCHEC HAIC)KHBIMU
MAardmMTHBIC YCUTIUTEIN

TUPUCTOPHBIC YCUITUTECIIN

SJICKTPOMAIIMHHBIC YCUITUTCIINA

BCC IEPCUHNCIICHHBIC B036yI[I/ITe.HI/I OJJUHAKOBO HAJCXKHBI

Kaxkwue u3 nepeqncieHHbIX BO30yIUTENEH TeHepaTOPOB MIEKTPOIPHBOJIOB IPUMEHSIOTCS HAa MOIIHBIX SKCKaBaTOPaX, I1e Tpedyemast
HOMHUHAJIbHAsI MOIHOCTb yeUIuTens mpesblimaer 5010 kBt:

MarHUTHBIE YCUIIUTEIN

TUPUCTOPHBIE YCUITUTEIH

IEKTPOMAIIMHHBIE YCUIIUTENIH

BCE IIEPEUHCIICHHBIC BO30OYIUTENHN IPUMEHSIOTCS




B xakoM pexkimMe paboTaeT OJHOKOBIIOBBIH IKCKaBATOP:
JICTKUH

TSDKENBIN C MOCTOSITHHON Harpy3koi

BECbMa TSDKEINBIH € Pe3KOIEPEMEHHOM Harpy3Koil
cpeaHuit co cnabonepeMeHHON Harpy3Koi

0c000 TSDKEIbIHA

Kaxoii Tum 2JeKTponprBoAa HAaUIYYIIIM 00pa3oM YIOBIETBOPSET BCEM TPEOOBAHUSM, MIPEIBSIBISEMbIM K IPUBOJLY SKCKaBaTOPOB
cpenHeit u 00JBIION MOIIIHOCTH:

MMOCTOSIHHOTO TOKa

ACHUHXPOHHBIN IIPUBOJL

CHUHXPOHHBIN IPUBOJ

cuctema I'-J1

cuctema TII-JT

Kakoii Tun 35eKTponpuBo/ia riIaBHBIM 00pa30oM NMPUMEHSETCs Ha 3KCKaBaTopax Majioid MOIIHOCTH:
JTU3ETIbHBIA TPUBO/T

JJIEKTPUYIECKUI IPUBOL,

cuctema I'-J1

cuctema TTI-J{

Ha xaxom HanmpspkeHHH OCYLIECTBIISIETCS MMTaHUE MPUBOJIA SKCKABATOPa OT PACHPEACTUTEILHOTO MEPEIBUIKHOTO YCTPOHCTBA:
10 wm 35 kB

220 mim 380 B

1 nmm 3 xB

6 unu 10 kB

380B

Ha ocHOBe kKaKkoro u3 mepedncIeHHBIX ABUTATeNell MPUBOAUTCS BO BpallleHHe Mpeo0pa30oBaTeNbHbIN arperaT HHINBUIYaIbHBIX
TEHEPAaTOPOB INIaBHBIX IIPUBOJIOB OJHOKOBIIOBBIX 3KCKaBaTOPOB:

ACUHXPOHHBIH IBUraTeNb

JIBUTaTeNb IOCTOSHHOIO TOKA

CUHXPOHHBIH BUTaTEIb

Ha xaxoM HanpspkeHHH cTaTopa padoTaroT IBUTATEIH, IPUBOISIINE BO BpallleHUe MpeoOpa3oBaTeNbHbIN arperaT HHANBAIYaTbHBIX
TeHEepaTOPOB IMIaBHBIX MPHUBOIOB OJAHOKOBIIOBBIX IKCKaBaTOPOB:

10 kB

220 mum 380 B

6 mm 10 xB

3 unu 6 kB

380B

UTo U3 mepedrcIeHHOro IPUBOJNUT BO BpAIleHHUE TeHePaTOPhI ITIABHBIX IPHUBOIOB OJHOKOBIIOBEIX S9KCKaBaTOPOB:
ACUHXPOHHBIN aBurarens (50 %)

JIBUTATEIb IOCTOSTHHOTO TOKA

CHHXPOHHBIH auratens (50 %)

Ha xakoe HanpspKeHHe yCTaHABIMBAIOTCS TPAHC(OPMATOPBI TS TMTAHKS JBUTATENeH HE OCHOBHBIX MPHBOJIOB OJHOKOBIIOBBIX
HKCKaBATOPOB:

10/6 xB

10/0,4 xB

6-10/0,4 xB

3-6/0,4 xB

380/24 B

Ha kakoe HampspKEHHE YCTAaHABIUBAIOTCS TPaHC(HOPMATOPHI TS OCBEHICHHSI B OJHOKOBIIIOBBIX SKCKABATOPAX:
400/40 B

10/0,22 xB

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

3-6/0,4 kB

380/127 wim 380/220 B

OT 9ero 3aBUCHT MOIIHOCTH TJIABHOTO NMPHUBOTHOTO JIBHTATENS OJHOKOBIIOBOTO 3KCKABATOPA:
0T IapaMeTPOB UepIaeMoil OPOIbI

OT TpeOOBaHMI K CKOPOCTH JJBUTATEIIs

OT eMKOCTH KOBIIIA

OT BCETO NEPEUHCICHHOTO




I[JI}I TJIAaBHBIX 3J'IeKTpOHpI/IBO,HOB OOIHOKOBIIOBBIX 3KCKaBaTOpOB I/ICHOJ'IL3yIOTC}I CHCHY}OHH/IC CepI/II/I MAIIWH IIOCTOAHHOI'O TOKaA:
4A, 5A

MTKF, MTKH

TICT, 411D

T

pityie}

HET IPAaBUJIBHOTO OTBETA

YTO U3 IEPEUHCIICHHOTO SABISIETCS BAKHEHIINM TPeOOBaHUEM, IPEIBSBISIEMBIM K JJIEKTPOIPUBOJLY S9KCKaBaTOPOB:
yIepsKaHHe MyCTOrO KOBIIIA M TPYKEHOTO KOBIIIA 33 CUET HJIEKTPUIECKOTO TOPMOIKECHHS

obecrieueHre MAKCUMAIbHON IPOU3BOUTEIFHOCTH IPH MUHUMAIBHBIX HArPY3Kax JEKTPHIECKOTO M MEXAHUUECKOTO
obopynoBaHus

HPOCTOTA U HAICKHOCTh

BBICOKOE OBICTPOICHCTBHE CHCTEMBI YIIPABICHNS IPHBOJIOM

obecrieueHre HEOOXOAUMOTO IpU paboTe JUana3oHa PerylnupoBaHUs CKOPOCTH

BCE IIEPEUHCIICHHOE

ONeKTPOIIPUBOJ POTOPHOTO KOJIECa IKCKaBaTOPOB MaJION MPOU3BOAUTEIBHOCTH (10 250 M3/9) ocymiecTBIsAEeTCS:
ACUHXPOHHBIMU JBUTaTENIIMU

CHHXPOHHBIMHU JIBUTATENSAMH

MalllMHaAMH IOCTOSIHHOTO TOKa

cuctemont TII-/I.

cuctemon I'-J1.

ONeKTpOIpUBOJ] POTOPHOTO KOJIEca IKCKaBaTOPOB CpefHeH mpou3BoauTensHOCTH (10 1000 M3/1) ocymecTBusercs:
cuctemoit TTI-J

TOJIBKO ACHHXPOHHBIMH JBUTaTEISIMU

ACHHXPOHHBIMH BUTATEIISIMH FIIH MAIIMHAMH IIOCTOSTHHOTO TOKA, BKJIIOYEHHBIMH 110 cucteme ['-/1.

CHHXPOHHBIMHU JIBUTATEIAMHI

JBUTATENSIMU CIIELIMAIBHOTO UCTIOJHEHHS

DNeKTPOIIPUBOJ] POTOPHOTO KOJIECa IKCKaBaTOPOB OONBIION mpon3BoauTensHOCTH (cBbimre 1500 M3/4) ocymecTBiseTcs:
cuctemoi I'-J1, uHOT1a aCHHXPOHHBIMU JIBUTaTEIsIMU

CHHXPOHHBIMHU JIBUTATENAMH, PEXKE aCHHXPOHHBIMU

cuctemont TII-/]

JBHUTATENISIMU CIIEIIMAIBEHOTO UCTIOJHEHUS

JBHUTraTENsIMU TIOCTOSIHHOTO TOKa

JlnHaMu4ecKue Harpy3KH dJIEKTPUIECKUX MIPUBOJIOB MEXaHU3MOB MEPEIBIKECHUS M TOBOPOTA SKCKABATOPOB IPH OOJIBIION YacTOTE
BKJIFOUCHUH:

MPUOU3UTEILHO PABHBI CTATUYECKUM

MEHBIIIE CTATUYECKUX HAarpy30K

MPEBBIIAIOT CTATUYECKUE HArPy3KH

OTPEIEIISAIOT HEOOXOIMMYIO0 MOIIIHOCTD JIBUTATEs

VKaXHTE TUIT JBUTATEIIS Hanboiee 4aCTO, UCIIOJB3YETCA B KAUYECTBC IPUBOJHOTO B 3KCKaBaT0an?
Cl/lHXpOHHHﬁ JBUTaTCIIb

JABUTATE]Ib ITOCTOAHHOI'O TOKa HE3aBUCHUMOT'O B036y)KZ[€HI/IH

JBUTATCIIb MOCTOAHHOTO TOKA ITOCJICI0BATCIIHPHOTO B036y>KI[eHI/I}I

aCI/IHXPOHHHﬁ JBUTATCIIb

BEHTUJIbHBIA IBUTATEIb

Uro ucnons3yercs i NOAAEPKAHUS IIOCTOSHCTBA CTOIIOPHOTO MOMEHTA B OKCKABATOPAaX B Pa3iIMUHbIE BpEMEHa rojga?
oTpuLaTeNnbHas 0OpaTHas CBA3b 10 MOMEHTY

KOMIIEHCAIUsI BO3MYIIAIOIINX (haKTOPOB

TeMITepaTypHas CTaOMIN3anns XapaKTepUCTHK

CTaOMIM3AIS TEMIIePaTyphl MAITMHHOTO TOMEICHUS

Hanaue 3a30POB B KHHEMATHYCCKUX ILCIIAX pa60qef/'1 MalIuHbI
Pa3sMBIKalOT MEXaHUYECCKYIO CUCTEMY

OTPULIATCIBHO CKa3bIBAIOTCA Ha yCTOfI‘lHBOCTI/I

OTPHULATCIIbHO CKa3bIBAKOTCS HAa CTATHUKE

OTPHUIIATCIIBHO CKa3hbIBAOTCA HA TUHAMUKE

BCC OTBETLI ITPAaBUJIBHBIC

K nrodram u yrpyrum gedopManisiv 31IeMEHTOB, PACIOIOMKEHHBIM TOCIEA0BATEIFHO B KHHEMATHYECKOH IIENH Mepeaadr OTHOCST
TOQTH B My Tax
TOQPT MOALIUITHUKOB




ympyrue aehopMaIiy KOpIrycoB
ynpyrue aedpopMaliy B neperaye

ITmaBHOCTBH BBIOOpA 3a30pa B MEXaHUYECKOI YacTH pabodeil MalTiHbBI 00eCIeIHBACTCS
OrpaHHYEeHHEM MOMEHTA U €ro IPOM3BOIHOM

OrpaHHYEHUEM CKOPOCTH U YCKOPEHHUS

OTpaHWIECHHEM TOKa

yBEJIMUEHUE JITHTENIFHOCTH TIEPEXO0IHOTO0 IpoIiecca

BCE OTBETHI PaBUJIbHbIE

Kak obecrieqrBaeTcst orpaHHYCHIE YCKOPEHUE IBUTATENsl y HHEPIIMOHHBIX MEXaHU3MOB
BBEJICHUEM MIPEBAPUTENBHOM CTYIIEHN pETYIHPOBAaHHS MOMEHTA

33JaTYNKOM UHTEHCUBHOCTU

BBEJICHHEM ITOJIOKUTEIBEHOH 00paTHOH CBA3H 10 BO3MYIICHHIO

YMEHBIIEHHEM MOMEHTA CTOIIOPEHUS B MOMEHT I1yCKa

BCE OTBETHI MPaBHUIIbHBIE

Yro u3 TICPEIUCIICHHOTO ABJIACTCA JOCTOMHCTBOM CUHXPOHHOI'O ABUTATCIIAA B KAYCCTBE MPUBOJIHOTO B DJICKTPOIIPHUBOJIC
MEXaHU3MOB TTOPIITHEBOI'O U LleHTpO6e)KHOFO THUIIOB:

BO3MO>KHOCTB MOJIY4CHHS ONTHMAIBHOTO PEKMMA [0 PEAKTHBHOM SHEpriu

€ro CKOPOCTB OCTAeTCsl HEN3MEHHOI TIPH JIF000H HAarpy3ke Ha Baly B PEAENax ero Meperpy304Hoi Crroco6HOCTH
MEHEC YYBCTBUTEJICH K KOJIEOaHUAM HamnpsyKEeHUA CETU, YEM aCHHXpOHHbIﬁ JABHUIaTC/Ib

BCE [IEPCUHCICHHOE

5.4. MeToauka oueHKH OCBOEHUS JUCUUILIMHBI (Moayis, npakTuku. HUP)

Kputepun orieHuBaHus OTBETa Ha SK3aMEHE

Or1eHKa «OTIIMYHOY BBICTABISIETCS, KOTAA 00yJaroIHiCs JEMOHCTPHPYET CHCTEMHBIE TEOPETHYECKUE 3HAHNUS, BIIaIeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEBIE BBIBOABI H 0000ICHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBACT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOW PeYbl0 M CIOCOOHOCTD OBICTPO PearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00ydaromuiicss JTeMOHCTPUPYET NPOYHbIC TEOPETHUECCKHE 3HAHUS, BIAJEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEBIE BEIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HeCYIIECTBEHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH IIPU He3HAYUTENIBHOM KOPPEKIIUH IIPEHOoAaBaTeNeM.

OLeHKa «yJOBIETBOPUTEIBHOY» BBICTABIISCTCS, KOTAA 00ydJaromuiicss HerlTyOOKHe TeopeTHIecKUe 3HaHMs, IPOSIBIISIET c1abo
copMupOBaHHBIC HABBIKM aHAIIM3a SBICHUI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE JeaTh apIyMEHTHPOBAaHHbIC BEIBOIBI 1
MPUBOIMTE IPUMEPHI, OKA3bIBAECT HE JOCTATOYHO CBOOOAHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHU, KOTOPbIE MOXET UCIIPABUTh TOJIBKO IPH KOPPEKLIUH TIPEIoaBaTeIeM.

OLeHKa «HEYJOBIETBOPUTENBHO» BBICTABIISICTCS, KOTAA 00yJaromuiicss JeMOHCTPUPYET HE3HAHUE TEOPETUIECKUX OCHOB IIPEAMETa,
HE yMeeT JeaTh apryMEHTHPOBAHHbIE BRIBOIBI U IIPUBOIUTH IIPHIMEPHI, HE BIIaJieeT TEPMHUHOJIOTHEH, IPOSBIISLET OTCYTCTBHE
JIOTUYHOCTH U MOCEA0BATENbHOCTHIO U3JI0KEHUS, AENAeT OMIMOKH, KOTOPbIe He MOXKET UCIIPABUTh AaXe NP KOPPEKIIUH
HPETIo/IaBaTelIeM.

ITpoxoxeHne KOHTPOIFHOTO MEPONPHATHS 1T0 CAaYe SK3aMEHa CUATACTCS BHIIOJHEHHBIM YCIEIIHO, €CIU TIPH €TO OICHUBAHUH
MOJy4eHa OIIEHKA HEe HIXKE «YIOBICTBOPHTEIHEHO.

ITpu noBeneHuyn sK3ameHa B GopMe KOMIBIOTEPHOTO TECTUPOBAHMS KPUTEPUSIMHU OLIEHKU SIBIISIOTCS:

«otan4HO»: oydeHue ot 70 1o 100 % 6aiioB 1o TecTy npu BHINOIHEHUHN TECTa 33 PEIIaMEHTHPOBAaHHOE BpeMst

«XopoIoy: moxyderue ot 51 10 69 % 0ayuIoB 1Mo TECTY NMPH BHIMOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMsI
«YIOBIETBOPUTETBHOY: MonydeHue ot 31 10 50 % 6amioB 1o TeCTy IpH BEIIOTHEHUU TECTa 32 PErTaMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPUTENBHON: MOTydeHne Hike 30 % 0ansoB 1o TecTy NpH BBIIOIHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BpEMS

6. YHAEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTENHN 3arnaBsue bubnuorexa WznarenscTBO, TOA, 311. azpec

JI1.1 | Potues M.M. OJEeKTPOIPUBOA U
AIEKTPOOOOPYIOBaHIE
METaJTyprHUeCKUX IIEXO0B:

yueOHOe rocobue

Mocksa: Meramnyprus, 1990,

JI1.2 |CumakoB I'. M.

ABTOMAaTH3UPOBAaHHBIN
AIIEKTPOTIPUBO/T B
COBPEMCHHBIX TEXHOJIOTHSX !
yueOHOe ocobue

HoBocubupck : HoBocubupckuit
TOCYIapCTBEHHBII TEXHUUECKUI
yHuBepcurer, 2014 .,
https://biblioclub.ru/index.php?
page=book&id=436277

JI1.3 | A 1O. Yepnsimes, 1O.
H. dementses, U. A
UepHsbliieB

ONeKTPONPUBOJ| IEPEMEHHOTO
TOKa : yueOHOe ocodue

Towmck : M3parenscTBo ToMckoro
MOJIUTEXHUYIECKOT0 YHUBepcuTera, 2015
r., https://biblioclub.ru/index.php?
page=book&id=442089




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.4 (K. H. Mapenuy, 10. B. | ABToMaTu3npoBaHHbIH Mockga ; Bonorga : Mudpa-Umxenepus,
Tosctuk, B. B. JJEKTPOIPHUBOT MAIIMH U 2021, https://biblioclub.ru/index.php?
Typymnanos u ap. YCTaHOBOK IIAXT U PYJAHUKOB : page=book&id=617332

y4eOHOe TTocobue

JI1.5 | Ca¢puymnuu P. H., B. | Cuctemsl TAroBOTO Mocksa; bepnun : {upexr-Menua, 2020,
A. Illapsikos, B. B. ANEKTPONPUBOAA https://biblioclub.ru/index.php?
Pe3nnuenko TPAHCIIOPTHBIX CPE/ICTB: page=book&id=598684

ydaeOHOe TTocobue

JI1.6 |Tasapos C. III. IIpoexTupoBanue u Mocksa: Undpa-Umxenepus, 2024,
HaJISKHOCTh
ANMEKTPOTEXHUIECKHX CHCTEM
HanpspkeHueM g0 1000 B
: yaebHOe mocobue

JI1.7 | Adanacses A. IO. OcHOBBI Mocksa: Uadpa-Unmxenepus, 2024,
ABTOMAaTU3UPOBAHHOTO
3IIEKTPOTIPHBOAA
: yaebHOe mocobue

6.1.2. lono/THUTeILHAS JINTepPaTypa
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec

JI2.1 | CoxonoB M.M. ABTOMAaTH3UPOBAHHBIN Mocksa: Oueprust, 1996,
AIIEKTPOTIPHBOJ
00IIETTPOMBIIIIEHHBIX
MEXaHU3MOB: Y4eOHUK

JI2.2 | Huxurenko I'.B. DNEKTPONPHUBO/T Craspomnois, 2012,
MIPOU3BOJICTBECHHBIX http://biblioclub.ru/index.php?
MEXaHH3MOB : yueOHOe page=book&id=277520
nocobue

JI2.3 |PexycI'I. OnekTpoobopynoBaHue Mocksa, 2014,
npon3BoCcTB: CripaBOYHOE http://biblioclub.ru/index.php?
nocobue: yueOGHOe mocodue page=book&id=229238

J12.4 [XommyxamenoB I.M. |Pacuer u BEIGOD Mocksa, 2009,

9NEKTPUIECKUX JBUTATENeH http://biblioclub.ru/index.php?
METAJUTOPEKYIIIHX CTAHKOB: page=book&id=229196
y4eOHOe TIocobue

JI2.5 |Ilanxpatos B.B., ANanTUBHBIE AITOPUTMBI Hosocubupck, 2012,

Korun I.A. 6e31aTYNKOBOTO BEKTOPHOTO http://biblioclub.ru/index.php?
YIIPaBJICHUS ACHHXPOHHBIMHU page=book&id=228772
HIIEKTPOTIPHBOAAMH OTBEMHO-
TPaHCHOPTHBIX MEXaHU3MOB :
yueOHOe nocoOue

JI2.6 | Cocounkun B.JI. CHCTEMBI YHCIIOBOTO Mocksa, 2005,

MPOTPaMMHOTO YITPABIICHHAS : http://biblioclub.ru/index.php?
yueOHOe ocobue page=book&id=89949
JI2.7 | Cumaxos I'M Hudpossie ycTpoiicTBa u Hosocubupck : HI'TY, 2013,
MHUKPOIPOIIECCOPHI B http://biblioclub.ru/index.php?
aBTOMAaTU3UPOBAHHOM page=book&id=228924
AIIEKTPOTIPHBOJIE : yaeOHOe
nocobue

JI2.8 | Cumaxos I"M. CucreMmsl pacyera Hosocubupck : HoBocubupckuit
ABTOMAaTHU3UPOBAHHOTO TOCYIapCTBEHHBI TEXHUUCCKUI
ANIEKTPOTIPUBOIA: YIeOHOE yausepcurert, 2019,
nocobue https://biblioclub.ru/index.php?

page=book&id=575042
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka W3parenscTBO, TO1, 3I11. agpec
JI3.1 |backos C.H. Br16op MOITHOCTH U THITA Hogotpounk: HO HUTY MUCuC, 2003,

DJICKTPOABUTATEIA I
ANEKTPONPUBO/IA
MCTAJUTYPIHYCCKUX arperaToB:
yueOHOe ocobue

http://elibrary.misis.ru; www.nf.misis.ru

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
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6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust

IL.1 Microsoft Office 2010 Russian Academic OPEN 1 License No Level

1.2 [MATLAB & Simulink

I1.3 Solidworks Education Edition

1.4 |Mathcad 14.0 University Classroom Perpetual

IL.5 SimInTech

I1.6 |Scilab

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 623 JaHHBIX

n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO OCTyIa K 00pa30BaTeIbHBIM pecypcam;

N.2 | http://matlab.exponenta.ru/ - moapoOHbIE aBTOPCKKE PYKOBOJICTBA MO MpoaykTaM MathWorks;

n.3 |http://electromeh.npi-tu.ru/ - Hay4HO-TEXHUYECKUI KypHAaT «/I3BeCTHs BBICHIMX YICOHBIX 3aBECACHHUIA. DIICKTPOMEXaHUKAY,

N.4 |http:/sstuaeu.esrae.ru/ - 3MEKTPOHHBIA HAYYHBIN XKypHAT « DIEKTPOTEXHUKA, NMEKTPOMEXaHUKA U IEKTPOTEXHOJIOTUI»;

https://readera.ru/elektro - HayaHo-TexHHMueckuii xypHan « QJIEKTPO. DnekTpoTexHHKa, SIeKTPOIHEPTeTHKA,

n.s
IEKTPOTEXHUYECKAS IIPOMBIILIEHHOCTDY;

N.6 |http:/electrical-engineering.ru/ -"DneKTPOTEXHNUKA: CETEBON MEKTPOHHBIH HayIHBIN sKypHaN'";

http://www.news.elteh.ru/ Obmmepoccuiickuii xxypHan «HoBocTr DIEKTPOTEXHUKI - OTPACIEBOE HHPOPMALMOHHO-

n.7 CIIPAaBOYHOC U3JIaHHE.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
127 VYuebHas nabopartopust (xommbloTepHbl | Kommuekr — yueGHOM  mebemn Ha 24 MmecT  mid
KJIAcC) oOyuaromuxcs, 12 cTalMOHApPHBIX KOMIIBIOTEPOB ISt
CTYJCHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP TUTS

nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

npenogaBarens (y BCEX BBIXOA B HHTEPHET), IPOEKTOP,
WHTEpaKTHBHAs JOCKa, JIOCKa ayJIMTOpHas MeJoBasi,
KOMMyTaTop, BeO Kamepa, JOKyMEHT-Kamepa, JIOCTYyl K
BUOC VYausepcutera MUCHC gepe3 nuaHBINH KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3HOHHbBIE

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B npouecce u3ydeHust JUCHMILTMHBI BBIIEISIOT IBa BUJIAa CAMOCTOSITENIBHON PaOOThl: ayJUTOpHAs 1 BHEAYAUTOPHAs. AyTUTOPHAas
CaMOCTOSTeNbHAs paboTa 110 TUCIUILIHHE BEIOTHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - ITaHupyeMast yaeOHast paboTa 00yJaroNiMCcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE
BpeMsl 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIO/IaBaTellsi, HO 0e3 ero HeloCpeJCTBEHHOTO Y4acTHsI.
CamocrosTensHas paboTa, He IPEAYCMOTPEHHAsI IPOrpaMMOH y4eOHOH IMCIUIIMHGI, PAaCKPhIBAIOLIEH 1 KOHKPETU3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIACTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaT3allii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3 GeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBHON pabOoThI IO TUCHUIIIMHE IPEoAaBaTelb PeKOMEHAYeT UCTOUHHKHY IS
paboThl, XapakTepu3yeT HauboJiee PaliOHAIBHYI0 METOJUKY CAMOCTOSITENBEHOM PabOThI, IEMOHCTPUPYET PAaHEE BBIOJHEHHBIC
oOydarommMucs padoTH! | T.11. BUabl 3aganuii 11 BHEAYTUTOPHON CaMOCTOSATEIBHON paboThI, X CONEpIKaHHe U XapaKTep MOTYT
UMETh BapUaTHUBHEIHN U T depeHnnpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00yJaIOIIerocs.
CamocrosTenbHas padoTa MOXKET OCYIIECTBIATHCS MHANBUIYAIBLHO WM TPYIIIAMU CTYIEHTOB online U Ha 3aHATHUSIX B
3aBHCHUMOCTH OT LIeNH, 00beMa, KOHKPETHOH TEMaTHKH CaMOCTOSATEIbHOM PaboThl, ypOBHS CIOXKHOCTH. KOHTPOIIb pe3yabTaToB
BHEAYIUTOPHOH CaMOCTOSTEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yIeOHbIC
3aHATHUSA 110 JUCIUIUINHE HAa IPAKTUYECKHX, JJAOOPATOPHBIX 3aHATHUIX.




