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

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa

[HomkHocTb: OupekTop Gpunmana

Nara nonnncanms: 21 MefiepHITEHOE rocynapcreeHHOe ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHUKanbHbI MPOrpaMMHbIA KIKOY:

BbICIIET0 00pPa3oBaHMUs

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)

Hamnpasnenue noaroToBku

Ipoduis

Keamuduxanus

®opma o0ydeHns

OO0mast TpyI0EMKOCTh

YacoB 1o yueOHOMY ITaHy
B TOM YHCJIE!

ayJIUTOPHBIC 3aHATUS

13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA

3J'I€KTpOHpI/IBO£l U aBTOMaTHKa

Bakanasp
o4Hast
43ET
144 @DopMBI KOHTPOJIL B CEMECTPAX:

JK3aMeH 7
68 KypcoBas pabota 7

camocCTosATeNNbHas paboTa 49

JacoB Ha KOHTPOJIb

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypce>) Hroro
Henens 18
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 49 149 |49 (49
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 144 | 144 | 144 | 144

27



IIporpammy cocraBui(u):

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

Pabouas nmporpamma
IIpoexTHpOBaHUE 31EKTPOTEXHUYECKHUX YCTPOIiCTB
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1. HEJIX OCBOEHUA

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

1.2 | 3agauyaMu QUCHUILIMHBI SBISIOTCS: OBIAJCHUE CTYJCHTAMHU KOMILIEKCOM 3HAHHH M yMEHHUH B 00TaCTH TEOPHUH,
MIPUHLUIIOB IOCTPOEHUS U CIIOCOOO0B Pearn3aliuy MIEKTPOIPHBOI0OB NEPEMEHHOTO TOKA, 3HATh OOIIUE PUHIIUITBI
IIPOEKTUPOBAHUS TUIIOBBIX AIEKTPOYCTAHOBOK JUIsl YIIPABJIEHUS JIEKTPOIIPUBOIAMH, OCHOBHBIE XapaKTEPUCTUKU
COBPEMEHHBIX IIPeoOpa3oBaTeNieil YaCTOTH! M YCTPOICTB IITABHOTO ITyCKa, TOJDKHBI ITOJIyIUTh MPAKTHIECKIE HABBIKHU 10
KOMIIBIOTEPHOI pa3zpaboTke MPOEKTHON TOKYMEHTALHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpou3BOACTBEHHAS IPAKTUKA

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3 | CunoBas 21eKTpOHHUKA

2.1.4 |LudpoBas n aHaioroBas dMEKTPOHUKA

2.1.5 | OnexTpuueckue U MEeKTPOHHBIE alapaThl

2.1.6 | DieMeHTHI CHCTEM aBTOMATHKH

2.1.7 | DOnexTpUUecKre MaIIHHEI

2.1.8 | YueOHas npakTHKa

2.1.9 | Pemenne npukinaaHbIxX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.1.10 | OHepreTHyecKuii MEHEIKMEHT

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPbIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeallecTByOIee:

2.2.1 | ABromaTru3anusi METaJUIypruiecKoro npou3BOICTBa

2.2.2 | ABromaTHu3amus TEXHOJIOTHYECKIX MPOIECCOB

2.2.3 | ABToMaTH3upOBaHHBIN ANEKTPONPUBOJI B TEXHOIOTHIX

224 ABTOMaTPBPIpOBaHHBIﬁ QJICKTPOIIPUBO/ TUIIOBBIX IMPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.5 |IoaroroBka K MpoIleaype 3aIUThl U 3alIHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.6 |IIpenaumniaomMHas MpaKkTHKa

2.2.7 |IIporpamMMHOe oOecrieueHre KOHTPOJIIEPOB

2.2.8  |I[IpoMbllITIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUT

ITIK-3: Cnioco0eH 3KCIIyaTUPOBATD 31eKTPOMeXaHHYeCKHe CUCTeMbl M ABTOMATH3MPOBAaHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

3HaThb:

ITK-3-31 BO3MOXHOCTH ITPOEKTUPYEMBIX IEKTPOIPHBOIOB IS 0OECIICUeHHNS 3aJaHHBIX TEXHOJIIOTHIESCKIX TpeOoBaHMI

I1K-3-32 TexHOIOTHU IPUMEHEHUS aBTOMATU3UPOBAHHBIX IEKTPONIPUBOIOB B Pa3IHUHBIX YCIOBHIX IPOU3BOACTBA

IIK-2: CiocoGeH NpoeKTHPOBATHL CHCTEMBbI 3JIeKTPONPHUBO/AA M ABTOMATH3UPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTh:

IIK-2-31 cocTaBlIATh TEXHHYECKOE 3aJaHUuC Ha MPOCKTUPOBAHUC aBTOMATHU3UPOBAHHOT'O SJICKTPOIIPUBOAA

[1K-2-32 BO3MOKHOCTH NPOSKTHPYEMBIX JIEKTPOIPHUBOIOB JUTST 00ECTIEIeHHS 3aTaHHBIX TEXHOIOTHYECKNX TpeOOBaHUH

MK-3: Cnocoben IKCILTYaTUPOBATDH 3JIEKTPOMEXAHHUYCCKUE CUCTEMbI U AaBTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOA0B

YMmerb:

[IK-3-¥Y'1 npoBoauTh UccienoBaHUE (HYHKIIMOHHPOBAHHS TEXHOJIOTHIECKOTO KOMIUIEKCA C MOCIEAYIOIIHUM BEIOOPOM €ro
KOMITOHEHTOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CHCTEMBbI YIIPABJIEHUS €
HCIO0JIb30BAHNEM HU(PPOBHIX TEXHOJIOTHIA




YMmerb:

[IK-2-V1 dopmynupoBaTs TpeOOBaHUS K AMEKTPOIPUBOLY, OCHOBAHHBIC HA MIOHUMAaHUU TEXHOJIOTUH PA0OTH MEXaHU3MA U YCIIOBUH
€ro AKCILTyaTaluu

ITK-2-Y?2 npuHUMATh y9acTHE B MPOCKTHPOBAHHH JICKTPOIIPUBOJIOB C UCIIOIH30BAHHEM IH(POBBIX TEXHOJIOTHI

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH JIEKTPOMeXaHUYeCKHEe CUCTEMbI H AaBTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJIECHUS
JJIEKTPONPHUBOIOB

Ymerb:

ITK-3-Y2 popmymupoBaTs TpeOOBaHHUS K SICKTPOIIPHBO/LY, OCHOBaHHbBIC Ha TIOHUMaHWH TEXHOJIOTHH PaOOTHI MEXaHW3Ma U YCIOBHI
€ro0 JKCILTyaTalluu

Baanernb:

[IK-3-B1 texHONOTHSAMY aHAIH3a PAOOTHI ABTOMAaTH3UPOBAHHBIX AIEKTPOIIPHBOJIOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHUS €
HCIO0Jb30BaHNEM HU(POBHIX TEXHOJIOTHIA

Baangern:

[IK-2-B1 npuemamu pOEKTUPOBAHUS SNEKTPOMEXAaHUYECKUX CUCTEM

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. DiaekTponpuBoj
TMOIbeMHO-TPAHCIOPTHBIX
MAaUInH




1.1

OO61ue TpeboBaHUS K
ANEKTPONPUBOLY
MIPOU3BOICTBEHHBIX
MEXaHU3MOB. Pexumbl
paboTs! kpaHoB. TpeGoBanus,
IIPEbSBISIEMBIE K
3JIEKTPOTIPUBOIY MOCTOBBIX
kpaHoB. [locrpoenue
Harpy304HbIX AHarpamMm
MPHUBOJIA TIOIbEMA U
MIPUBOJIOB TOPU30HTAIBHOTO
nepeMelteHus. Pacuer
MOILHOCTH JIBUTATENS 110
Harpy304HOH Juarpamme.
PasHoBHIHOCTH cucTeM
YIIPaBICHHUS, HCIIOIb3yEMbIX
B KPaHOBBIX MEXaHU3MaXx.
Oco6eHHOCTH KOHCTPYKIIUH
OJIHOKOBIIOBBIX
sKckaBatopoB. TpeboBanus,
MPEIbSBISIEMbIC K TIIAaBHBIM
MPHUBOIaM OJJHOKOBIIIOBBIX
sKckaBaTopoB. [Tonyuenue
9KCKaBaTOPHOM
MEXaHUYECKOU
XapaKTepUCTUKH.
Kraccudukanms maxTHeIX
MOTLEMHBIX MaliuH. Tpex- u
LIECTUTIEPHOAHAS
JMarpaMMbl IBUKEHUSL.
Pacuer crarmueckmx
Harpy3oK HOJbEMHOU
Manabl. ObecnieueHue
peBepca B cxemax
MOTLEMHBIX MaIIHH.
ONeKTpOoNpUBO/ MAIIUH
HENpephIBHOTO TPAHCIIOPTA.
PasHoBHIHOCTH CcXeM,
WCTIOJBb3YEeMBbIX JIJIS
ANEKTPONPUBOIA
KOHBeiepoB.Britaua 3aganus
Ha PT'P. /Jlex/

14

[K-2-31 TIK-2-
32 TIK-3-31
I1K-3-32

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
JI2.5J12.7
JI2.8J13.1
01

KMI,K
M2

P1

1.2

W3zyuenue peneiino-
KOHTPaKTOPHBIX CXEM
MOCTOBBIX KpaHOB. Pacuer
cuctemsl [-]] ¢
THPHUCTOPHBIM
B030yKaeHuem. /IIp/

[K-2-V1 IIK-2
-Y2 1IK-2-B1
MK-3-¥1 IIK-3
-Y2 IIK-3-B1

JI1.1J11.2

JI1.3 J11.6

J1.7J12.1

JI2.2J12.3

JI2.7 J12.8
Ol

KMI,K
M2

P1

1.3

Knaccugukarus KpaHoB 110
KOHCTPYKIIHH.
DKCKaBaTOPHBIE
ANEKTPUIECKUE MAIIUHBI
(ABUraTENN M reHepaTophI
MTOCTOSTHHOTO TOKa,
CUHXPOHHBIE TBUTATEIH).
Cuctemsl ['-]] ¢ MarHUTHBIM
ycunutenem.llepcriekTuBHBIE
peLIeHus B 3JIEKTPOIPUBO/IE
MOIBEMHO-TPAHCIOPTHBIX
MartuH. /Cp/

14

I1K-2-31 TIK-2-
32 TIK-2-V1
IK-2-Y2 IIK-2
-B1 IIK-3-31
IK-3-32 TIK-3-
VI1IIK-3-Y2
IK-3-B1

JI1.1J11.2

JI1.3J11.4

JI1.5 JI1.6

JI1.7J12.1

J12.2J12.3

JI2.7J12.8
01

KM1.,K
M2

P1

Paznen 2. DiaekTponpuBoj
METANTYPIrHICCKUX MAILIMH
H arperaToB




2.1

TexHonornueckuii mpouecc
METaJUTypruuecKoro
IIPOU3BOJCTBA. MeXaHU3MBbI
JIOMEHHOH I1e4H: BarOH-BECHL,
KOKCO3arpy304Hoe
YCTPONCTBO, CKUIIOBOM
MMOAbEMHUK, BpalIarOIIUNACs
pacIpenenuTens, KOHyCHI,
30HI0Bas JicOeIKa.
OcobeHHoCTH
JNIEKTPONPUBOJA MEXaHU3MOB
IOMEHHOM II€YH.

OOmme cBeeHUs 0
CTaJIeINIaBUIIBHOM
npousBoiacTee. KoHcTpykuus
1 3JIEKTPOIPUBOJL
KOHBEPTEPOB U TyTOBBIX
neuei.

Kparkue cBenenus o6
00paboTKe METAITOB
nasnenneM. O6opynoBaHue
MPOKATHBIX CTAHOB.
Kiaccudukanus npokaTHeIX
CTaHOB. PexxuMmeI paboTHI
MPOKATHBIX CTAHOB.
XapakTepucTuka
PEBEPCUBHBIX CTAHOB
ropsiueil mpokatku. Pacuer
MOILHOCTH [NIABHOTO
npuBoja. Cucremsl
YIIPaBJICHHUS TTIABHOTO
MPUBOJA CTaHA.
XapakTepucTuka
PEBEPCUBHBIX CTAHOB
XOJIOJHOU IIPOKATKHU.
TpeboBanus
anexTponpusoy. Pacuer
MOIIIHOCTH JIBUTaTeNeH
KJIeTe. DJIeKTPOIPUBO
MOTAJIOK U pa3MaTrbIBaTeseh
CTaHOB XOJIOJHOM MPOKATKH.
ABTOMAaTHYECKOE
peryaupoBaHUe TOJIIIHEL
MOJIOCHI Ha cTaHax. /JIex/

[K-2-31 TIK-2-
32 TIK-3-31
I1K-3-32

JI1.1J11.2

JI1.3 J11.6

JI1.7J12.1

J12.2J12.3
2.7

JI2.8J13.1
Ol

KMI,K
M2

P1

2.2

MonenupoBaHue paboThI
METaITyPrUYecKUX MaIInH
(IOMEHHOI TeuH,
KOHBEpPTOPA,
CTaJleIJIaBUJIbHON 1yrOBOM
HeYH, TIPOKATHOTO
npousBoactsa) /Ip/

MK-2-V1 IIK-2
-Y2 IIK-2-B1
IIK-3-V1 IIK-3
-Y2 1IK-3-Bl1

JI1.1J11.2

JI1.3 J11.6

JI1.7J12.1

J12.2J12.3

JI2.7J12.8
Ol

KM1.,K
M2

P1

23

MukponporeccopHbie
TEXHUYECKUE CPEJCTBA JUIs
ACY TII B MeTannypruu.
ABTOMAaTH3aIHA JOMEHHOTO
npouecca. ABTOMaTH3alHs
CTaJICTUIABIIIBHOTO
MPOU3BOACTBA. BrImonHeHue
PI'P. /Cp/

12

[K-2-31 IIK-2-
32 [IK-2-V1
[K-2-Y2 TIK-2
-B1 IIK-3-31
I1K-3-32 TIK-3-
V1IIK-3-Y2
I1IK-3-B1

JI1.1J11.2

JI1.3 J11.6

JI1.7J12.1

J12.2J12.3

JI2.7J12.8
Ol

KM1.,K
M2

P1

Paznen 3. DekTponpusos
METAIOPEKYIINX CTAHKOB




3.1 Knaccudukarms 6 MK-2-31 [IK-2- | JI1.1 JI1.2 KM1,K P1
METAJUTOPEXKYIIUX CTAHKOB. 32 [IK-3-31 JI1.3 JI1.6 M2
OcHOBHBIE U [1K-3-32 JI1.7J12.1
BCIIOMOTaTENbHBIE IBUKEHUS JI2.2J12.3
B CTaHKaxX. XapaKTepUCTHKA J12.4 J12.6
OCHOBHBIX BUIOB 00pabOTKU J12.7 J12.8
Ha METAJUIOPEKYIINX Ol
cradkax. [locrpoenue
HArpy3049HOI JHarpaMmel JUis
TOKapHOTO, IIPOJOIEHO-

CTPOTANBHOTO CTAHKOB.
JIBuraTteny HOCTOSHHOTO U
MEPEMEHHOTO TOKa TS
TJIaBHBIX MTPUBOJIOB H
MPUBOOB MoAay. TUIOBbIE
CXEMBI IJIABHOTO IPHBOJIOB U
MPHUBOJIOB MOaY.
Krnaccudukanus coco6oB
PEryaupoBaHus CKOPOCTH B
METAIIOPEXYIINX CTaHKaX:
MeXaHHUYECKOe CTYIeHYaToe,
ANEKTPOMEXAHUIECKOE
CTYIICHYaToe U
AIEKTPHIECKOe
OeccTyneH4aroe
perynupoBanue. /Jlex/

3.2 N3ydenne KNHAMATHYECKUX U 12 IK-2-V1T1IK-2 | JI1.1JI1.2 KM1,K P1
3NEKTPUYECKUX CXEM -Y2 [IK-2-B1 JI1.3 JI1.6 M2
METAIOPEKYIUX CTAHKOB TIK-3-Y1 IIK-3 JI1.7J12.1
(TOKapHOTO, CBEPIUIILHOTO, -V2 TIK-3-B1 J2.2 J12.3
nutudoBagbHOTO M Ap.). /TIp/ J2.4 J12.7

J2.8
€|

33 [IpuHUMIIBI TOCTpOEHUS 9 MK-2-31 [IK-2- | JI1.1 JI1.2 KM1,K P1
aBTOMATHYECKUX CHCTEM 32 [IK-2-V1 JI1.3 JI1.6 M2
YIPABICHUS TIK-2-Y2 T1K-2 JI1.7J12.1
METauI000pabOTKOM. -B1 IIK-3-31 JI2.2J12.3
ANTOpUTMBI TIK-3-32 TIK-3- | JI2.4 J12.6
(HYHKIIMOHUPOBAHHS. DTAIIbI V1 IIK-3-Y2 JI2.7 J12.8
pa3paboTKU ¥ BHEPESHUS TIK-3-B1 21
ACYTII ansa crankos ¢ YITY.

Beimonuenue PI'P. /Cp/
Paznen 4. DiaekTponpuBoj
TypOOMeXaHH3MOB

4.1 Knaccugukarms 6 MK-2-31 TIK-2- | JI1.1 JI1.2 KMI1,K P1
TypOOMEXaHU3MOB 110 32 TIK-3-31 JI1.3 JI1.6 M2
Ha3HAYEHHIO, KOHCTPYKIUH. [1K-3-32 JIL.7J12.1
Mexanuueckas ¥ HallopHast JI2.2J12.3
XapaKTEPUCTUKU JI2.7 J12.8
TypOOMEXaHU3MOB. €]

OcoOeHHOCTH pabOThI
HEHTPOOESIKHBIX HACOCOB.
Omnpenenenue MOITHOCTH
LEHTPOOESIKHOTO Hacoca.
MeTo/1pI peryIHpOBaHHS
MPOH3BOAUTEIBHOCTH
LEHTPOOESKHBIX HACOCOB.
OcoOeHHOCTH pabOThI
HEHTPOOESIKHBIX U OCEBBIX
BEHTUIISITOPOB U
peryaupoBaHue
MIPOM3BOAUTEIBHOCTH B
HuX. /Jlex/




4.2 MogenupoBanue paboThI 6 MK-2-V11IK-2 | JI1.1J11.2 KMIL,K P1
AJIEKTPOTIPUBO/IA C -V2 TIK-2-B1 JI1.3 JI1.6 M2
BEHTUJISITOPHOH [IK-3-V1 IIK-3 JI1.7J12.1
Harpy3koi. /IIp/ -Y2 TIK-3-Bl J12.2J12.3

JI2.7 J12.8
€]

43 IMpumenenue 14 [ IIK-2-31 TIK-2- | JI1.1J11.2 KM1,K Pl
3IIEKTPOMATHUTHBIX My(T B 32 IIK-2-V1 JI1.3 JI1.6 M2
TypOOMexaHU3Max. [K-2-Y2 TIK-2 JI1.7J12.1
DNEKTPUUYECKUE U -B1 TIK-3-31 JI2.2J12.3
ANIEKTPOMEXaHIUECKUE MK-3-32 TIK-3- | JI2.7 JI2.8
KacKaJbl B V1IIK-3-Y2 €|
Typbomexanuzmax. TexHuko- [IK-3-Bl
SKOHOMHYECKUH aHAIH3
3IEKTPOIPUBOAA
TypOOMEXaHHU3MOB.
3aBeplIeHHE BBIIOIHEHUS U
samuta PI'P. /Cp/

5. POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTponbsHOE E[dioielf;ZMme B
KM MepOTIpUATHE I prl OTPOCHI U1l HOATOTOBKU
KOMITeTEHINI1
KM1 DK3aMeH [TK-3-31;11K-2- Borpock! k 3k3ameny

31;TK-2-32;1TK-3-
32

1. OO0mpe TexHUYeCKHe TPEOOBAHMUS K NIEKTPOIIPHBOIAM.

2. Knaccudukanus xpaHOB MO0 KOHCTPYKIUH. PexXuMBI paboTHI
KPaHOB.

3. KoHCTpyKTHBHBIE 0COOEHHOCTH MOCTOBBIX KPaHOB.

4. TpeOoBaHMSA, MPEeABABIAEMBIE K JIEKTPONPHUBOILY MOCTOBBIX
KPaHOB. 2 BUJIA CITyCKa B IPy30MOABEMHBIX YCTAHOBKAX.

5. ITocTpoeHne Harpy3ouHbIX AMArpaMM HNpPUBOJA MOABbEMA U
MPUBOIOB TOPU3OHTAIBEHOTO ITEPEMEIICHUS.

6. Pacyer MomHOCTH ABUraTess 10 Harpy304HOM AMarpaMMe.
7. Oco0eHHOCTH KPaHOBO-METAJUTYPTUUECKUX JIBUTATENEH.

8. Topmo3HBIE yCTpOHCTBA KPAHOB.

9. Pa3HOBUIHOCTU CUCTEM YNpaBIIEHUS, UCIOIb3YEMBIX B
KPAaHOBBIX MEXaHU3MaXx.

10. Knaccudukanyst BBIEMOYHO-IIOTPY304HBIX MAIIMH: OJHO- U
MHOTOKOBIIIOBEIE 3KCKaBaTOPHI.

11. TpebOoBaHMs, MpexbABILEMbIE K TJIABHBIM IIPHBOAAM
OJTHOKOBIIOBBIX PKCKaBaTOPOB.

12. Pacuer MoIHOCTH IMTaBHBIX MPUBOJOB SKCKAaBaTOPA.

13. OKCKaBaTOPHBIE IEKTPUUECKUE MAIIUHBI.

14. XapakTepucTuka pabOThI INIaBHBIX IPHBOJIOB 3KCKaBATOPA.
15. [Tony4yenue skckaBaTOPHOW MEXAHWYECKOM XapaKTEPHU-CTHKU
B cucteme [-]1.

16. IlomydyeHue 3kCkaBaTOPHON MEXaHUYECKOW XapaKTEpU-CTHKH
B CUCTEME C TUPUCTOPHBIM BO30YKIEHHEM I'eHepaTopa.

17. CnocoObl TeMepaTypHOH cTaOMIM3aluK XapaKTePHCTUK
9KCKaBaTopa.

18. KoHCTpyKTHBHBIE 0COOEHHOCTH MHOTOKOBIIIOBBIX
9KCKaBaTOPOB.

19. Knaccudpukarus mudros. TpeOoBaHus K 371EKTPONIPUBOILY
¢ TOB.

20. Pacuer craTuueckoit Harpy3kd M BBIOOp ABUratess audra.
21. Hcnonp3oBaHre MHOTOCKOPOCTHBIX aCHHXPOHHBIX
JIBUTATEINEH IS TUPTOB.

22. Knaccugukanus maxTHbIX MOABEMHBIX ManH. KuHemaruka
KaHaTHOTO MOJbEMA.

23. Pacuer craTnueckux Harpy3ok IOJbEMHON MAIIMHBI.
Pa3memnenue 31eKTpooOOpyROBaHUS IO JbEMHBIX MAIIIHH.

24. TouHast ocTaHOBKA JIM(PTOB M HIAXTHBIX MOABEMHBIX Ma-IIHH.

25. Cxema Mo TbeMHOI MaIlIMHBI ¢ ACHUHXPOHHBIM ABUIAaTCIIEM,




obecreunBaroIas TPEXIEPUOAHYIO THATPAMMY JBIKECHUSL.

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

27. Knaccudukanus xonseiiepoB. TpeOoBaHUs, IpeIbABIsICMbIE
K 3JIEKTPONIPUBOTY KOHBeilepoB.

28. Pacuer craTuyeckoil MOIHOCTH JEHTOYHOTO KOHBelepa.

29. Br160p konmdecTBa ABHTATENEH M ONpeNeNieHne MecTa UX
PacHoI0KEeHHs.

30. ITyck xoHBeHepOB C UCTIOIB30BAHUEM AIEKTPOMATHUTHBIX
My(T. Pa3HOBHIHOCTH 3JIEKTPOMarHUTHBIX My(T.

31. IIpuMeHeHUE CUHXPOHHBIX ABUraTeneil A NPUBOAA

00JBI1I0H MOLUTHOCTH. DNEKTPOMAIIMHHAS, CTaTHYECKasl U OecIeToYHas
CHCTEMBI BO30YX/ICHHSI CHHXPOHHBIX MAIIUH.

32. ITpuHIUNBI TOCTPOEHUS CUCTEM aBTOMATUYECKOTO
perynupoBaHus Bo30yxaeHus (APB) CHHXpOHHBIX JBHTaTENCH.

33. CxemMa MHOTOJBUIaTEILHOTO KOHBEHEpa ¢ aCHHXPOHHBIMH
JBUTATENSIMH. PexkrM TBOIHOTO MUTAHWS B ACHHXPOHHOM JIBHTATEIIE.
34. Krnaccudukanus typobomexaHu3MOB. MexaHUUecKas 1
HaIopHasl XapakTepUCTHKH TYpOOMEXaHU3MOB.

35. OcobeHHOCTH pabOThl IEHTPOOSIKHBIX HACOCOB.
OmnpenerneHre MOITHOCTH IIEHTPOOEKHOTO Hacoca.

36. Mertoabl peryIupoBaHus IPOU3BOAUTEILHOCTH
LEHTPOOEKHBIX HACOCOB.

37. OcobeHHOCTH PaOOTHI IIEHTPOOESIKHBIX W OCEBBIX
BEHTWJIATOPOB. PerynmipoBanne Npon3BOAUTEIFHOCTH B HUX.

38. OcoGenHoctu paboTsl KoMIpeccopoB. Pacuer MomHOCTH
KOMIIpeccopa 0 H30TepMUYECKON 1 auabaTnieckoi paboTe cxKaTHsI.
39. Krnaccudukanns Merammopexymux cTaHkoB. OCHOBHBIE U
BCTIOMOTATEIbHBIC BIDKCHUS B CTAHKAX.

40. XapakTepucThKa OCHOBHBIX BUIOB 00paOOTKH Ha
METANIOPEXYIINX CTAaHKAaX: TOYCHHUE, CTPOTaHNEe, CBEPIICHHE,
(pesepoBanue, nutrdoBaHUE.

41. [TocTpoeHue Harpy304HOM AUarpaMMbl AJsl TOKaApHOTO,
HPOJI0JIbHO-CTPOTaIbHOTO CTAHKOB.

42. JIBuraTenu [yl IIaBHBIX IPUBOJIOB CTAHKOB.

43. TumoBble cXeMBbl TIABHOTO IIPUBOJIOB U MPHUBOJOB TOAAY.
44, O6opymoBaHre MPOKATHBIX CTAHOB.

45. Krnaccudukanns npokaTHEIX CTaHOB. PeXuMBI paboTHI
MPOKATHBIX CTaHOB.

46. XapaKTepuCTHKa PEBEPCUBHBIX CTAHOB ropsyYel MPOKATKH.
TpeboBaHus K AIEKTPOIPUBOLLY.

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

49. XapakTepuCTHKa PEBEPCUBHBIX CTAHOB XOJIOJHON MPOKATKH.
TpeGoBaHMS K ATEKTPONPHUBOY.

50. Pacuer MomHOCTH ABUraTrenei Kierei.

51. DIEKTPONPUBOA MOTAJIOK U pa3MaThIBaTeNe CTAaHOB
XOJIOJAHOMN MPOKATKU

52. TexHoMOrMYECKUi MPOIECC JOMEHHOTO MPOU3BOJICTBRA.
MexaHu3M CUCTEMBI 3arpy3KU JOMEHHOM IIEUH.

53. MexaHu3Mbl TOMEHHOM II€YH: BarOH-BECHI, KOKCO-

3arpy304HOE YCTPONCTBO, CKUTIOBO# ITOILEMHHUK, BPAIAIOIIANACS
pacrpenenuTenb, KOHYChI, 30HI0Bas Je0enKa.

54. Oco0EHHOCTH 3MEKTPONPUBOJIA MEXAHU3MOB TOMEHHON
MEYH.

55. KoHcTpyKIMst U 3I€KTpONIpUBOJA KOHBEPTEPOB U YTOBBIX




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 cxeMHbIe pelieHHs UCTIONB3YIOTCS B 3JIEKTPOIIPUBOIEC CTAHOB
ropsadeit ¥ XOJIOJHOM MPOKAaTKU METANI0B

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 BBIIOJIHEHHSI KypPCOBOU pabOThI OCYILECTBISETCS
npenojaaBaTeneM MyTeM IPOBEPKH Pa3AeNoB B COOTBETCTBHH C IIAHOM
BBITIOJTHEHHS.

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 ANIEKTPOABUTATENS, IPH KOTOPOM MEPHOABI HEU3MEHHOW HOMHUHAIBHOW HArpy3ku (pabodne meproabl) YepeayroTcs ¢
MepUoJaMH OTKITFOYCHHUS MAIIMHBI (M1ay3aMH), IPUYEM Kak pabodre Mepuobl, TaK U May3bl HE HACTOJBKO JITUTEIbHBI, 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

J1s ipoBepKHU BEIOPAHHOTO AIIEKTPOABUTATEIS TI0 HATPEBY HA MPAKTHKE UCTIONB3YIOT METO b SKBUBAICHTHBIX BEIMYHH, B KOTOPHIE
HE BXOJIHT...

METOJ] S5KBUBAJICHTHOTO HAIPSKEHUS

METO/T SKBUBAJIEHTHOTO TOKa

METO/I SKBUBAJIECHTHOTO MOMEHTA

METO/1 SKBUBAJICHTHON MOIIIHOCTH

[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 BenuunHOM orpaHn4YMBaeTCs MOIIHOCTh OJJTHOJIBUTaTEIbHOTO aCHHXPOHHOTO JIEKTPONIPUBO/1a IIIAXTHBIX ObEMHBIX MAIIMH:
HECKOJBLKO ThICSY KBT

1200 kBt

1+2 kBT

100 kBt

MOIIIHOCTh HE OTPaHUYMBACTCS

Kakas u3 cucrem npuMeHseTcst TIIaBHBIM 00pa30M Ha MIaXTHBIX MOABEMHBIX YCTAHOBKAX, MOIIHOCTh KOTOPBIX COCTABIISET
HECKOJIBKO ThICSY KBT:

cucrema ['-/]

cuctema TII-JT

cucrteMa Ha OECKOHTAKTHBIX JJOTMYECKUX JJIEMEHTaX

ACHHXPOHHBIN IBUTATENb C (ha3HBIM POTOPOM

KonTpoub 3a TeMnepaTypoil 3EKTPOABUTaTENS] OCYILECTBIACTCS:
anmnapaTaMyd MaKCHUMallbHOI TOKOBOH 3alUThI

MarHUTHBIMU IIyCKaTEIsIMU

TEILUIOBBIMU peIe

TepPKOHOBBIM 2JIEKTPOMAarHUTHBIM pene




Kakum naccaxupckuM JrdramMm COOTBETCTBYET CKOPOCTh IBHKeHHUs KabuHsl 10 0,71 m/c:
THXOXOJHBIC

OBICTPOXOIHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

T(TOB C TAaKOH CKOPOCTHIO HE CYIIECTBYET

Kakum naccaxupckuM JudraMm COOTBETCTBYET CKOPOCTH IBMKCHUS KabuHbl 110 0,5 M/c:
TUXOXOJHBIC

OBICTPOXOIHBIE

CKOPOCTHBIE

BBICOKOCKOPOCTHBIE

T(TOB C TAaKOH CKOPOCTHIO HE CYIIECTBYET

CyH.IeCTBeHHBIM HEOOCTAaTKOM CHUCTEM JJICKTPOIIPHUBOaa J'II/I(I)TOB C peﬂeﬁHO—KOHTaKTOpHOﬁ ABTOMATHUKOMU SIBJISICTCS:
3HAYNTCIIBHBII IIyM B 3JaHUN

OTHOCHUTCIIBPHO MaJIOC 6BICTp0)I€fICTBPI€ aBTOMAaTHKH

CHM)XCHUC TOYHOCTHU OTpa6OTKI/I CUTHAJIOB B IIpOLECCE IKCILTyaTallun

BCC NCPCUUCIICHHBIC ITYHKTBI

Kaxwue nBurarenu npuMeHsOT sl TPUBOAA TUXOXOTHBIX JTU(TOB ¢ OONBIION YaCTOTOM BKIIOUEHHS B Yac:
ACHHXPOHHBIE ABUraTEeNN ¢ (PasHBIM POTOPOM

ACHHXPOHHBIE JIBUTATEIHN C KOPOTKO3AMKHYTBHIM POTOPOM

MMOCTOSIHHOTO TOKa

CUHXPOHHbIE

BCE [IEPEUHCIICHHBIE

Kaxwue u3 nepeuncieHHbIX JBUTaTeIel IPUBOJa CKOPOCTHBIX H BEICOKOCKOPOCTHBIX JIN(TOB MPUMEHSIOTCS C aBTOHOMHBIMHU
npeoOpazoBarensimu (cuctems ['-J] u TTI-11):

ACHHXPOHHBIE C Pa3HBIM POTOPOM

ACHHXPOHHBIE C KOPOTKO3aMKHYTEIM POTOPOM

JIBUTATEIU MOCTOSIHHOTO TOKa

BCE IICPCYHCIICHHBIC OINHAKOBO IPHMEHSIOTCS

Pabouee HanpspKEHHE CETH, MUTAIOLIEH KPAHOBBIE MEXAHU3MBI:
He npesbimaet 440 B mocTossHHOTO TOKa

He npesbimaer 500 B mocTosSHHOTO U TEpeMEHHOTO TOKa

HE OTPaHUYHBACTCS

cocrasister 220, 380 B nmepemeHHOT0 TOKA

He npesbiaer 220 B OCTOSHHOTO U IEPEMEHHOTO TOKa

Jl1s1 3IeKTPONIPUBOAA MOCTOBBIX KPAHOB UCIIOJIb3YIOTCS CACAYIOIINE CEPUU MALIUH IIOCTOSHHOIO TOKA:
4A, 5A

MTKF, MTKH

IIBCT, 4110

AlL

AT

HET IPAaBUWJIBHOTO OTBETA

HJ’IH QJICKTPOIIPHUBOJAa MOCTOBBIX KPAHOB HUCIIOJIB3YIOTCA CICAYIOIINE CEPUU aCUHXPOHHBIX Z[BI/IFaTeJICfI C (I)a3HLIM poTopom:
4A, 5A

MTKF, MTKH

TIBCT, 4T1®

hini|

MTF, MTH

HET HpaBI/IJ'H)HOFO OTBCTa

21)'[5[ QJICKTPOIIPHUBOJAa MOCTOBBIX KPAHOB HUCIIOJIB3YHOTCA CICAYIOIINUE CCPUU ACUHXPOHHBIX )IBI/IFaTeJ'IeI‘/‘I C KOPOTKO3aMKHYTBIM
poTopom:

4A, 5A

MTKF, MTKH

[IBCT, 411d

U1

MTF, MTH

HET MPAaBUJIBHOI'O OTBETA

Craruyeckye Harpy3KH YCTaHOBOK MEXaHU3MOB HEPE/IBIKEHHS M IOBOPOTA KPAHOB, paOOTAIOIINX Ha OTKPHITOM BO3/IyXe




CYILIECTBEHHO U3MEHSIOTCSA:
IpU HAJIMYUH YKIIOHA

IIPU BO3AEHCTBUU OIS
BCEra OCTAKOTCS IOCTOSHHBIMU
IIPU BO3/IEHCTBUU BETpa

Ha xaknx MexaHM3Max KpaHOB YCTaHABIMBAIOTCS KOHEYHBIE BBIKITIOUATENN, OTPAaHHMIMBAIOIINE XOJT 3aXBAaTHIBAIOIIETO YCTPOIicTBa
BBEPX:

Ha MEXaHNU3MaxX 0000 KPYIHBIX MOCTOBBIX KPaHOB

Ha MEXaHN3Max IepeIBIKCHUS

Ha MEXaHU3Max M0IbeMa

Ha BCEX MEXaHM3Max

Ha MEXaHNW3MaxX 0c000 KPYHMHBIX HOPTAIbHBIX KPAHOB

Kakue u3 nepeuncieHHbIX JBUraTeNneil IpuBOaa CKOPOCTHBIX M BBICOKOCKOPOCTHBIX JIN(TOB UMEIOT HAMITY4IIIHE BO3MOXKHOCTH B
OTHOILIEHMH TOYHOCTH OCTAHOBKU M YCKOPEHUH IIPH NIEPEXOJHBIX IIPOLECCAX:

ACHHXPOHHBEIE C (ha3HBIM POTOPOM

ACHHXPOHHBIE ¢ KOPOTKO3aMKHYTBIM POTOPOM

JIBUTATEIIHU IIOCTOSHHOIO TOKA

BCE IIEPEYHCIICHHBIE OJIMHAKOBO IIPUMEHSIOTCS

JluHaMu9ecKre Harpy3KH 3IeKTPOIPHUBOJIOB JIeOET0K BO3HUKAIOT MPU:
TOPMOYKEHHU

ycKe

YCTaHOBHBIIIEMCS PEKIME PabOTHI

peBepCUPOBaHUU

PaccunraTh HEOOXOANMYIO HOMHHAIEHYIO MOIITHOCT JUIS IBUTATENs peKUMa paboThl S3, eciii SKBHBaIEHTHAst MOITHOCTE P3=10
kBT, a neiicTBUTENnbHAS MPOA0JKUTENbHOCTD BKIoueHus [1Ba=17,5 %:

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

I1B=25 %, P=8,36 kBt

I1B=10 %, P=13,22 kBt

IB=15 %, P=10,8 kBt

Bo3moxen aun ITYCK CUHXPOHHOTO ABUTATEIISI HENOCPECACTBEHHBIM BKIIIOUCHUEM €T0 B ceTh?
BO3MOKCH, €CJIU NapaMETPhI HI/ITaIOHIeﬁ CCTH ABJIAKOTCA HOMHWHAJIBHBIMUA

BO3MOKCH, €CJIM ITUTaromas CCThb TpeX(l)aSHaH

HCBO3MOXCH

BO3MOXKCH, €CIIN CO6J'HOI[€HI)I BCC TpGGyGMI:Ie YCIIOBUSA NOAKITIOYCHU S IBUTATEIIA

Kakue cuibl BOBHUKAIOT Ha IPSMOJIMHENHBIX TOPU30HTAIBHBIX U HAKJIOHHBIX YJacTKaxX KOHBeHepa U pacipeaesieHbl 0 y4acTKy
PaBHOMEPHO:

CUJIBI COTIPOTUBIIEHUS IBUKEHUIO, 3aBUCSIINE OT HATSHKEHUsI TSATOBOTO JIEMEHTa

CHJIBI COTIPOTUBIICHUS IBI)KEHHIO, HE 3aBUCSIINE OT HATSHKEHUS TATOBOTO JIEMEHTA

CHUJIBI TPEHUS

JMHAMHUYECKUE Harpy3Ku

CHUJIBI HATSDKEHHS TSATOBOTO DJIeMEHTa

Kakne BUIBI My(QT IPIMEHSIOT B AJIEKTPOTIPHBO/IEC KOHBEHEPHBIX YCTAHOBOK, IPEIBIBIIIONINX MOBHIIICHHBIE TPEOOBAHMS K
IUIABHOCTH IIyCKa:

THIPaBIMYECKas

NIEKTPOMArHUTHAasI

HOPOLIKOBAs

BCE IIEPEUHCIICHHbIE

Kaxwue cuibl BO3HHKAIOT Ha y9acTKaX U3ruba TATOBOTO dIIEMEHTa KOHBeHepa U COCPENOTOYCHBI B paMKaX AYTH OTOTO yJacTKa:
CHJIBI COTIPOTHUBIICHUSI JBI>KEHHIO, 3aBUCSIIUE OT HATSDKEHHS TATOBOTO dJIEMEHTa

CHJIBI COTIPOTHBIICHUS IBHKCHHIO, HE 3aBUCSIIIE OT HATSDKCHHUS TATOBOTO AJIEMEHTA

CHWJIBI TPEHUS

JUHAMUYECKUE HATPY3KU

CHJIBI HATSDKCHUS TATOBOT'O DJICMEHTA

[IpuBoIHO# BUTATENH LETTHBIX KOHBEHEPOB JIOJKEH pacIoiaraThes:
HOCJIe y4acTKa ¢ HauOombIIel Harpy3Koit

1ocje y4acTka ¢ HauMeHbIleil Harpy3Koi

JI0 yJacTKa ¢ HanOOJIbIIeH Harpy3Kon

JI0 y4acTKa C HAaMMEHbBIIIeH Harpy3Kou

B KOHIIE BCEX YYaCTKOB KOHBeHepa He3aBUCUMO OT Harpy3Kd




Konseiiepsl CTporo TpaHCIOPTHOTO Ha3HAYEHHS:
HUMEIOT OJIHY HEU3MEHHYIO CKOPOCTb ABHKEHUS
UMEIOT OJIHY PETYIUPYEMYIO CKOPOCTh JIBUXKECHUS
UMEIOT [BE CKOPOCTH JIBUYKCHUS

MOTYT UMETh HECKOJIBKO CKOPOCTEM

TpeOYIOT PEeTYIHPYEMBI 3IEKTPOIIPHBOT

KakuM 13 nmepeyrcieHHbIX CocO00B MOYKHO TOOUTHCS MOJHOTO COBIMAJACHHS XapaKTePUCTHUK IPH BHIOOPE MPUBOTHBIX IBHraTeIeH
KOHBEHepoB:

BBE/ICHUEM JIOTIOJTHUTENBHBIX COMPOTUBIICHUH B POTOPHYIO LIENh ACHHXPOHHOTO JIBUTATENS C (Da3HBIM POTOPOM

BBEJICHUEM JIOTIOJTHUTEIBHBIX COMPOTHBIICHHUI B CTATOPHYIO L[EIIb ACHHXPOHHOT'O BUIATENs C (pa3HBIM POTOPOM

BBEICHUEM JOTIOJHHUTEIBHBIX COMPOTUBJICHUI B POTOPHYIO LIEb IBUTaTENs MOCTOSHHOTO TOKA

BBEJICHUEM JOTIOJTHUTENBHBIX COTIPOTHBIICHUH B CTATOPHYIO IETh JBUTATENS TOCTOSIHHOTO TOKa

HH OJTHUM M3 3THX CIIOCOOOB HEJB3S

Kakwne u3 NEPCHYUCIICHHBIX Tpe60BaHHﬁ OTHOCATCS K 3JICKTPOIIPHUBOAAM MCXaHN3MOB HCIIPEPBIBHOI'O TPAHCIIOPTA:
BBICOKOE OBICTPOICHCTBHE CUCTEMBI YIIPABICHHS IPUBOJIOM

BO3MOKHOCTb PEBEPCHPOBAHHS

obecrieyeHue IIaBHOCTH ITyCKa U TOPMOXKEHHMS C HaJIGKHBIM OIPaHUYCHUEM YCKOPECHHMS U PhIBKA

obecrieueHne HE0OOXOAMMOTO TIPH paboTe quana3oHa PerylmupoBaHUsI CKOPOCTH

Kaxkue u3 NEPCHYUCICHHBIX JIBUTaTENIEH He MPUMCHAIOTCS B DJICKTPOIIPUBO/JIC KOHBCﬁepOB B Ka4€CTBC NPUBOJHBIX:
ACUHXPOHHBIC IBUTATCIIN C (l)a?:HLIM pOTOPpOM

ACUMHXPOHHBIC IBUTATEIIN C KOPOTKO3AMKHYTBIM POTOPOM

JBUTATC]IM IOCTOAHHOI'O TOKa

CHUHXPOHHBIC IBUTAaTCIN

Uem omnpenenseTca KOHCTPYKIUS KOHBEHEPOB Pa3INYHBIX THIIOB:
XapaKTepoM MepeMellaeMbIX IPy30B

BECOM

CKOPOCTBIO JABHKCHUS TPY30B

BCE MIEPEUHCIICHHOE

Kaxue u3 nepeducieHHbIX HEOCTATKOB XapaKTEPHBbI A1l CHHXPOHHBIX JBUraTesel IIpU UCIOIb30BAHUY UX B IIPUBOJE
KOHBEHEPHBIX YCTaHOBOK:

HEJOMYCTUMOE MPEBBIILIEHUE TEMIIEPATYpPhI ABUTATENS

HU3KUE SHEPreTUUYECKUE IT0Ka3aTENN

CUHXPOHHBIH JBUraTeIb JOPOKE ACHHXPOHHOIO

BCE IIEPEUUCIICHHBIE

MoOMEHT HHEPITUH MOCTYMATeTbHO-IBHKYIIIXCS MaCC KAaHATHBIX U JICHTOYHBIX KOHBEHEPOB OOJIBIION MPOTKEHHOCTH:
B 10+20 pa3 MeHbIlIe MOMEHTA HHEPIUHU JIBUTAaTeNIeH IpUBOAa

B 10+20 pa3 6osbllle MOMEHTA HHEPIIUH JIBUTATEIICH MTPUBOJIA

B 2+3 pasa 0oJibIlle MOMECHTA HHEPIIUH JIBUTATEICH PUBOJIA

MIPUMEPHO PaBEH MOMEHTY MHEPIIUH JIBUTATENEH MPUBOIa

NpaBHJIBHBIA OTBET HE YKa3aH

MonHoCTh IPUBOJHOTO JBUTATENS IEHTOYHOTO KOHBEHEpa 3aBUCUT OT
JUIMHBI ¥ INUPUHBI KOHBeHepa

Macchbl KOHBEUEPHOI! JIEHTHI

yIJia HaKJIOHa KOHBeiepa

HE 3aBUCHUT OT MEPEUYHUCIIEHHBIX TApaMETPOB

BCE MEPEUHCIICHHBIE TapaMeTPhl BIUAIOT Ha 3HAUEHHE MOLTHOCTH JBUraTesst

3aTsHKHOM ITyCK KOHBEHEepOoB OOJBIIOH MPOTSHKEHHOCTH 00eCIednBaeTCs
YBEJIMUCHUEM YHCIIa MTYyCKOBBIX cTyneHei xo 10...20

UCTIONIb30BaHHEM MHOTO/IBUTATENbHOTO AIEKTPONPUBOIA
HCIIOJTE30BaHHUEM ITYCKOBBIX (CLEITHBIX) My(DT

BCE OTBETHI IPaBHIIbHBIC

CKOJIBKO TJIaBHBIX IIPHBOJIOB UMEET OTHOKOBIIOBBIN SKCKaBaTOP?
OIUH

IBa

YeThIpe

LIECTH

ooxapmre 10




Kaxoii pesxxum paboTsl y 2JI€KTPOIPUBOJIOB MOIbEMa M HATIOPa SKCKaBaTOPOB?
JIATEIbHBII

KpPaTKOBPEMEHHBIN

MMOBTOPHO-KPAaTKOBPEMEHHBIH

nepeMexaroluiics PexuM C YaCTHIMU PEBEpCaMU

BCE BBIIIECTIEPEUNCIICHHBIE PEKUMBI BCTPEUAIOTCA

UeMy paBeH AMana3oH PEryIHpPOBAHUS CKOPOCTH IEKTPONPUBO/IA MOABEMA U HAIIOpa dKCKaBaTopa’?
2:1

10:1

100:1

1000:1

MPaBUIIbHBIA OTBET OTCYTCTBYET

KecTkue MexaHNUECKHE XapaKTEPUCTUKH [MIAaBHBIX MPUBOIOB dKCKaBaTopa 00eceunBaoT
XOPOILYI YCTOHYUBOCTD

BBICOKYIO TUIABHOCTH PETYJIMPOBAHUS CKOPOCTH

BBICOKYIO TIPOU3BOIUTENEHOCTD

XOPOILHUE AUHAMUYCCKUE TOKA3aTEIH

HE HY>KHBI BOOOI1Ie

HOJ’Iy)KeCTKI/Ie 1 MATKAE MEXAHNYCCKUE XapPAKTCPUCTUKHU TITIaBHBIX ITPUBOJIOB SKCKaBaTOpa HCOGXO,HI/IMI)I JJIsL
Ha6.]'IIO,I[CHI/IH 3a YBCIIMYCHHUEM HArpy3KHd 110 MaACHUIO CKOPOCTHU

o0Jieryenust OpeoJOJICHUS JTUHAMUYICCKOTO MOMCHTA ABUTaTCIIA

BCC OTBETHI ITPAaBUJIBHBIC

Y Kakoro MpHBOJIa SKCKaBaTOPa MEXaHMYECKas XapaKTEPUCTHUKA JHHAMUYECKOTO TOPMOYKEHHS HMeeT OOJIBIIYIO KECTKOCTh?
MPUBOJ TObEMA

IpPUBOJ] TOBOPOTA

MIPUBOJI HAIopa

MPUBOJ X072

YV Kakoro npuBojia SKCKaBaTopa MeXaHW4ecKasi XapaKTepHCTHKA JMHAMHYECKOTO TOPMOXKEHHUS UMEET HaMMEHBLIYIO )KeCTKOCTh?
HPHUBOJ ITOJbEMa

MPUBOJ TOBOPOTA

HPHBO/I Haropa

HPHUBOJ X012

Ecnm xoBII 3KCcKaBaTopa yAEep>KUBACTCS B MOJBEIICHHOM COCTOSHHH, TO AJIEKTPOIPHBOJ ITOABEMA
paboTaer B pexXUMe AMHAMHUYECKOTO TOPMOYKCHHUS

paboTaeT B pe)KUMe KOPOTKOTO 3aMBIKaHHS

OTKJIIOYCH OT CETH

paboTaeT B pexXuMe IPOTUBOBKITIOYCHHS

NPaBHIBHBIA OTBET OTCYTCTBYET

Kakne u3 nepedncieHHbIX TPeOOBaHMH ABIAIOTCS TPEOOBAHUSIMH K HIEKTPOIPHBOLY OJHOKOBIIOBBIX 3KCKaBaTOPOB:
IIPOCTOTA U HAJIE)KHOCTh

BO3MOKHOCTb PEBEPCHUPOBAHUS

BBICOKOE OBICTPOICHCTBHE CHCTEMBI YIIPABICHNS IPHBOJIOM

BCE IIEPEUUCIICHHBIE

Kaxkwue u3 mepedncieHHbIX BO30yIUTENel TeHEpaTOPOB MIEKTPOIPHBOIOB IKCKaBaTOPOB SIBITIOTCS MEHEE HAJIC)KHBIMU:
MarHUTHbIE YCUIIUTEIN

TUPUCTOPHBIE YCUIIUTENIN

3JIEKTPOMALIMHHBIEC YCUIIUTEIH

BCE TIEPEUHCIICHHBIC BO30OYIUTEIHN OJTMHAKOBO HAICKHBI

Kaxkue 13 nepeuricieHHbIX BO30yquUTeNeH TeHepaTOPOB AMEKTPONPUBOAOB IPUMEHSIOTCS Ha MOILHBIX 3KCKaBaTOpax, rae TpedyeMas
HOMHUHAJIbHAsI MOIHOCTb yCUIUTENs mpeBblmaer 50110 kBt:

MarHUTHBIE YCUIIUTEIN

TUPUCTOPHBIE YCUIUTETH

JNIEKTPOMAILIMHHBIE YCUIUTEIH

BCE TIEPEUHCIICHHBIC BO3OYIUTENHN IPUMEHSIOTCS

B kakoM pexkimMe paboTaeT 0JHOKOBIIOBBIH IKCKaBATOP:
JIETKUI

TSDKENBIN C MOCTOSIHHON Harpy3koi

BECbMa TSDKEJIbIN C pe3KONEPEMEHHON Harpy3Kou




CpenHHi co c1abonepeMeHHOH Harpy3Koi
0c000 TSKEIBIN

Kakoif TuIl 21eKTponpruBoja HAMIy4IIIM 00pa3oM yAOBIETBOPSET BCeM TPeOOBaHHSAM, IPEIbSIBIIEMBIM K IIPHBOIY 3KCKaBaTOPOB
cpeaHei u 00IbIION MOLTHOCTH:

MIOCTOSIHHOTO TOKa

ACHUHXPOHHBIN IIPUBOJ

CUHXPOHHBII IIPUBOJ,

cuctema I-J1

cuctema TII-JT

Kaxoii T 25ekTpornpruBoaa riaaBHbIM 00pa3oM IPUMEHSIETCS Ha SKCKAaBaTOPax Majoi MOIIHOCTH:
JU3€IbHBIN IPUBOJT

ANIEKTPUUECKUN TPUBO/T

cucrema I'-J1

cuctema TTI-J{

Ha xaxoM HanpspkeHHH OCYIIECTBIISIETCS MMTaHUE TIPUBOJIA SKCKABATOPA OT PACHPEACTUTEILHOTO MEPEIBUIKHOTO YCTPOHCTBA:
10 wm 35 kB

220 wm 380 B

1 nmm 3 xB

6 unu 10 kB

380B

Ha ocHOBe kKaKoro n3 MepednciIeHHBIX ABUTaTeNel MPUBOAUTCS BO BpallleHHE MpeoOpa30BaTeNbHBIN arperaT HHINBHIYaIbHBIX
TEHEPaTOPOB INIaBHBIX IIPUBOIOB OJHOKOBIIOBBIX SKCKaBaTOPOB:

ACHMHXPOHHBIN JIBUraTeb

JIBUTaTeNb IOCTOSHHOTO TOKa

CUHXPOHHBII JBUTaTEIb

Ha xakoM HampspKeHHH cTaTtopa paboTaroT JBUTATENH, IPUBOSIINE BO BpallleHe PpeoOpa3oBaTeIbHbIN arperar HHINBUIYaTbHBIX
TeHepaTOPOB IMIABHBIX MPHUBOJIOB OJHOKOBIIIOBEIX IKCKABATOPOB:

10 kB

220 wm 380 B

6 mm 10 xB

3 unu 6 kB

380B

YT0 U3 IEepeYrCICHHOTO IPHBOJUT BO BpaIlleHHE FeHEepaToOPhl IIABHBIX MPUBOJOB OJJHOKOBIIOBBIX YKCKaBATOPOB:
ACUHXPOHHBIN aBurarens (50 %)

JIBUTATEIb IOCTOSTHHOTO TOKa

CHHXPOHHBIH auraTens (50 %)

Ha xakoe HanpshKeHHe YCTaHABIMBAKOTCA TPAHC(POPMATOPHI IS IUTAHKs JBUIATENEH HE OCHOBHBIX IPUBOIOB OJHOKOBIIOBBIX
HKCKaBaTOPOB:

10/6 xB

10/0,4 kB

6-10/0,4 xB

3-6/0,4 xB

380/24 B

Ha kakoe HalpspKeHHE YCTaHABIMBAIOTCS TPAaHC(HOPMATOPHI TS OCBEIICHHS B OJHOKOBIIOBBIX 9KCKAaBaTOPax:
400/40 B

10/0,22 kB

6/0,4 unm 10/0,4 kB

3-6/0,4 xB

380/127 nu 380/220 B

OT 9ero 3aBUCHT MOIITHOCTH TIIABHOTO NTPUBOTHOTO JBHTATEN OJHOKOBIIOBOTO 3KCKABAaTOPA:
OT IIapaMeTPOB YepIIaeMOil TOPOIBI

OT TpeOOBaHMI K CKOPOCTH JIBUTATEIs

OT EMKOCTH KOBIIa

OT BCETO NEPEUHCIICHHOTO

HJ’IH TJIABHBIX 3JICKTPOIIPUBOJOB OAHOKOBIIOBBIX O9KCKaBATOPOB UCIIOJIB3YIOTCA CICAYIOIINE CEPUN MAIIMH ITOCTOAHHOI'O TOKaA:
4A, 5A

MTKF, MTKH

TIBCT, 4T1®




T
T

HCT MPAaBUJIBHOT'O OTBETA

UTo U3 MepeurcIeHHOro SBIsETCS BaKHEHIIUM TpeOOBaHUEM, TIPEABSIBISIEMBIM K SJIEKTPOIPUBOLY SKCKaBaTOPOB:
yAepKaHHEe MyCTOTO KOBIIA U IPYKEHOTO KOBIIIA 3@ CUET EKTPUIECKOTO TOPMOKCHHS

OGCCHC‘{GHI/IG MaKCHMaJIbHON TMIPOU3BOAUTEIIBHOCTH TPU MUHUMAJIBHBIX HArPpy3Kax 3JICKTPUICCKOTO 1 MEXaHNUYECCKOTO
o06opynoBaHus

HOpPOCTOTA M HA/IE)KHOCTh

BBICOKOEC 6BICTpOHeﬁCTBHC CHUCTEMBI YIIPABJICHUS IIPHUBOAOM

obecrieyeHHEe HEOOXOAUMOTO MPU paboTe qUana3oHa PeryIupoBaHuUsl CKOPOCTH

BC€ MEPEUHCIICHHOE

DJIEKTPOIPHUBOJI POTOPHOTO KOJIeca 3KCKaBaTOPOB MAJIOW MPOU3BOIUTENHHOCTH (10 250 M3/4) OCyIIeCTBIACTCS:
ACUHXPOHHBIMHA JBUTATEIIAMUN

CUHXPOHHBIMU JIBUTaTEISIMU

MalllMHaMH IIOCTOSIHHOT'O TOKa

cuctemont TII-/I.

cuctemon I'-J1.

DJIEKTPOIPHUBOJI POTOPHOTO KOJieca 3KCKaBaTOPOB CpemHel nmponsBoanutTensHOCTH (10 1000 M3/4) ocymecTBiseTcs:
cuctemoit TII-/]

TOJIBKO ACUHXPOHHBIMU JIBUTATENSIMHU

ACUHXPOHHBIMHU ABUTAaTCIIAMU WJIM MAalIMHAMU ITOCTOSAHHOI'O TOKA, BKIIFOYCHHBIMU 110 CUCTEME F-I[

CUHXPOHHBIMH JIBUTATCIIAMMN

JABHUIaTCIIIMU CIICHUAJIBHOI'O HCIIOJIHCHUS

DJIEKTPOIIPHUBOJI POTOPHOTO KoJieca IKCKaBaTOPOB OOJIBINON Ppon3BOAUTEIbHOCTH (CBBIIE 1500 M3/9) ocymiecTBisercs:
cuctemoi I'-JI, ”HOT1a aCHHXPOHHBIMU JIBUTaTEIsIMU

CHHXPOHHBIMH JIBUTATEISIMH, PEKE aCHHXPOHHBIMU

cucremont TTI-/]

JABHUTaTCIIIMU CIICIHMAJIBHOI'O MCIIOJTHCHUS

JABHUIaTCIIsIMHU IIOCTOSIHHOI'O TOKA

JlnHaMU4ecKue Harpy3KH dJIEKTPUIECKUX TIPUBOJIOB MEXaHU3MOB TMIEPEIBIKCHUS M TOBOPOTA SKCKABATOPOB IPH OOJIBIIION YacTOTe
BKJIFOUCHUH:

MPUOTU3UTEIHLHO PABHBI CTATUYECKUM

MEHBIIIE CTATUYECKUX HAarpy30K

MIPEBBIIIAIOT CTATUYECKUE HArPy3KH

OTpeneNsAoT HEOOXOJUMYIO MOIITHOCTD JIBUTATEIS

YkakuTe THIT IBUTATEIST HAHOOJIee YacTo, UCIOb3yeTCs B KAUeCTBE MPUBOJIHOTO B IKCKaBaTopax?
CHHXPOHHBIH IBUTATEIIb

JIBUTaTelb MOCTOSHHOTO TOKA HE3aBHCUMOT'O BO30YKICHUS

JIBATATEINb MOCTOSHHOTO TOKA IOCIIEIOBATEIHHOTO BO3OYKICHHS

ACHHXPOHHBIN BUTATENh

BCHTWJIBHBIH JIBUTATEIb

Uro ucnons3yercs i NOAAEpKaHUS IIOCTOSHCTBA CTOIIOPHOTO MOMEHTA B 9KCKABAaTOPaxX B pa3iIMUYHbIE BpEMeHa rojga?
oTpHLaTeNnbHas 00OpaTHas CBA3b 10 MOMEHTY

KOMITEHCALUs BO3MYLIAIOMIUX (haKTOPOB

TeMITepaTypHas CTaOMIIH3aNns XapaKTepUCTHK

CTaOMIM3AIS TeMIIePaTyphl MAITMHHOTO TOMEIICHUS

Hanuuue 3a30POB B KHHEMATHYCCKUX LCIIAX pa60!1e171 MalIuHBbI
Pa3sMBIKaIOT MEXaHNUYECCKYIO CUCTEMY

OTPULATCIBHO CKAa3bIBAIOTCS HA yCTOfI‘IPIBOCTH

OTPHULATEIIbHO CKa3bIBalOTCSA Ha CTAaTHUKE

OTPULATCIIBHO CKAa3bIBAKOTCSA HA JUHAMHUKE

BCC OTBETHI ITPAaBUIIBHBIC

K nrodram u ynpyrum aedopMaIisiM 31IeMEHTOB, PACIIOIOMKEHHBIM TOCIEA0BATEILHO B KHHEMATHYECKOH [IENH Mepeaadr OTHOCST
TFOQTH B My Tax

TOQT MOAMINITHAKOB

yrpyrue aedhopMaiu KOpnycoB

yrpyrue aedhopMaluy B iepeaade

IInaBHOCTDH BBIOOpA 3a30pa B MEXaHMYECKOH yacTH pabodel MalIHbl 00eceynBaeTCs




OIrpaHNYICHUEM MOMEHTA U €r0 l'[pOPI3BO,HHOfI
OTPAaHNUYCHUEM CKOPOCTU U YCKOPCHUS
OTPAaHNYCHUEM TOKa

YBEIIMUCHUE NJIUTEIIBHOCTH IEPEXOAHOTO IMporecca
BCC OTBETLI ITPAaBUJIbHBIC

Kak obecrnieanBaeTcsi orpaHHYCHIE YCKOPEHNE IBUTATENS] Y HHEPIIMOHHBIX MEXaHU3MOB
BBEJICHUEM IIPEIBAPUTEIBHON CTYIIEHU PETYIUPOBAaHUS MOMEHTA

3a1aTYNKOM UHTCHCUBHOCTH

BBEJICHHEM ITOJIOKUTENBEHOH 00paTHOH CBA3H 10 BO3MYIICHHIO

YMEHBIIEHHEM MOMEHTA CTOIIOPEHUS B MOMEHT IIyCKa

BCE OTBETHI IIPABUJIbHBIC

Yro u3 TICPEIUCIICHHOTO ABJIACTCA JOCTOMHCTBOM CUHXPOHHOT'O ABUTATCIIA B KAYCCTBE IMPUBOJTHOTO B DJICKTPOIIPUBOJAC MEXAHN3MOB
TMOPHIHEBOI'O U HCHTpO6e)KHOI‘O THIIOB:

BO3MOXXHOCTb IOJYUYCHHUS ONITUMAJIBHOTO PEXXHUMa I10 pCaKTHBHOﬁ OHCPIUU

€ro CKOPOCTh OCTACTCA HEU3MCHHOMU npu 0001 Harpyske Ha BaJly B IIpCACiax €ro HCPCTPYSOQHOfI CIIOCOOHOCTH

MCHEC YYBCTBUTEIICH K KOJIeOaHUSIM HamnpsyKEHUA CETH, YEM aCI/IHXpOHHLIﬁ JBUTATCIIb

BCC NEPCUHNCICHHOC

5.4. MeToauka olleHKH 0CBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

O1ieHKa KypcOBO# pabOThI SBJIIETCS KOMIUIEKCHOU. [Ipu 3TOM y4HTBIBAIOTCS Cleayromre GpakTopbl: akTyaJbHOCTh BEIOpAHHOM
TEMBI; JIOTHYHOCTh METOJMKH pacueTa; CBOOOJHOE BIaeHNE METOANKOM pacueTa; KyJIbTypa opopMIICHHs TOSCHUTENBHOM 3aliCKy;
CaMOCTOSITEIFHOCTH BEIBOJIOB. Bee 3T0 cymMMupyeTCs B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aIUTH KYPCOBOTO IMIPOEKTA OCYIIECTBIISAETCS M0 OATBHON CHCTEME («OTIMYHOY, KXOPOILIOY,
«yIOBJIETBOPUTEIBHOY, HEYIOBIECTBOPUTEIBHON ).

Or1eHKa «OTIIIMYHOY» BBICTABISIETCS, KOTAA paboTa COIEPKUT TPaMOTHO H3JI0KEHHYIO pacdeTHYIo 06a3y, XapaKTepH3yeTcst
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIIC0BATEIHHBIM H3I0KEHIEM MaTepHaa B HOSCHUTENbHON 9acTh. [Ipu 3amure
paboThI 00yUarOIIKIACs MOKa3bIBAaET MIyOOKUE 3HAHUS BOIIPOCOB TEMbI; CBOOOIHO ONEPUPYET PACUETHBIMU TaHHBIMH; JIETKO
OTBEYAET Ha MOCTABJIECHHbIE BOIPOCHL

Or1eHKa «XOPOIIOY» BEICTABIIETCS, KOTIa paboTa CONEPKUT IPaMOTHO M3JIOKEHHYIO PaCUeTHYIO 0a3y, XapaKTepHu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JOTHIHBIM U MOCIIEI0BATEIBHBIM H3I0KEHHEM MaTeprana B HOACHUTENbHON yacTu. [Ipu 3amure
paboThl 00yJAIOIIMICS TOKa3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPy/HEHHI OTBEYAaET Ha IIOCTaBICHHBIC BOIIPOCHI.
Or1eHKa «yIOBIETBOPHUTEIBHOY» BEICTABISETCS, KOTIa pad0Ta COIEPIKUT PAacueTHYIO 0a3y, XapaKTepH3yeTcs HATMIHEM OTICTBHBIX
ommuoOok B pacuerax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNE BOIIPOCOB TEMEI, HE J1aeT
MOJHOTO, apTYMEHTUPOBAHHOTO OTBETA HA 3aJ]aHHbIE BOIIPOCHL.

OneHKa «HEyIOBIETBOPUTEIHHO» BBICTABIISAECTCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, HIMECT 3HAUNTEeNbHBIC ONTMOKY B pacdeTax. [Ipu 3ammre oOydaromuiics 3aTpyqHsIeTcs
OTBEYaTh Ha MOCTABICHHBIEC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BOIIPOCA, IIPH OTBETE JOMYCKAET CYIIECTBCHHBIC OIIHOKH.
[TpoxoskieHre KOHTPOJIBHOIO MEPOIPHATHS 10 3aLUTE KYPCOBOH pabOThI CHUTACTCS BBIIIOJIHEHHBIM YCIICIIIHO, €CIIH IIPH €T0
OIICHWBAHMH ITOJTyYeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHMS OTBETa HA SK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCSA, KOTAa 00yJaroMiics AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOIBI M 000O0ILIEHHS, IPUBOAUT IIPUMEPEI, T0Ka3bIBAET CBOOOJHOE BIIaJICHHE
MOHOJIOTHYECKOH PEeYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCEHL.

O1eHKa «XOPOILIO» BEICTABISAETCS, KOr[a 00ydaromuics JeMOHCTPUPYET IIPOTHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIEC BHIBO/IBI M 000OIIECHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEJIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIEHO MIIH IIPH He3HAYUTENFHOM KOPPEKIIUH ITPEI0AaBaTeNIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABISETCS, KOTIa 00yJaIoIuiics HerTyOOKIe TeOPETUIECKHE 3HAHUS, IPOSBIIAET cI1abo
c(hopMUpPOBaHHbBIE HABBIKU aHAIIN3a SBJIECHUI U MPOLECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEHTUPOBAHHbIE BHIBOJBI U
HPHBOJUTH IIPUMEPHI, TOKa3bIBACT HE JOCTATOYHO CBOOOIHOE BIIaJCHHE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEIBHOCTHIO
M3JI0KEHNS, JeTaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJIBKO IIPH KOPPEKINH MPEIIOaBaTeIeM.

O1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIIACTCS, KOT/Ia 00yJaromuiica JeMOHCTPUPYeT HEe3HAHHE TEOPETUUECKUX OCHOB TIpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBAaHHbIE BHIBObI U IPUBOIUTH IPUMEPHI, HE BIIaJe€T TEPMHUHOJIOTUEH, IPOSBIIAET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIEI0BATENEHOCTRIO U3IIOKEHNUS, AENNaeT OMINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
MPEIoiaBaTeNeM.

IIpu noBeneHnu 3k3aMeHa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSMH OLIEHKHU SIBIISIOTCS:

«otan4HO»: moydeHue ot 70 1o 100 % 0aiioB 1o TecTy npy BHINOIHEHHN TECTa 33 PEIIaMEHTHPOBAaHHOE BpeMst

«xXopoIoy: moxyderne ot 51 10 69 % 0ayuIoB 1Mo TECTY MPH BHIIMOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMsI
«YIOBIETBOPUTETBHOY: MonydeHue ot 31 10 50 % 6amioB 1o TeCTy IpH BEIIOTHEHUU TECTa 32 PErTaMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPUTENBHOY: MoTydeHre Huke 30 % OanioB 1o TecTy NpH BBIIOIHEHNH TECTA 33 PEMTaMEHTHPOBAHHOE BPEMs.
ITpoxoxneHne KOHTPOIHFHOTO MEPONPHATHS 10 CAade SK3aMEHa CUNTACTCS BHIIOJHEHHBIM YCIEIIHO, €CIU TIPH €T0 OICHUBAHUH
MOJydeHa OIEHKA HEe HIXKE «YTIOBICTBOPHTEIHHOY.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa




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
AMEKTPOTEXHUIECKUX CHCTEM
HanpspkenueMm g0 1000 B
: yaeOHOE mocooue
JI1.7 | Adanacees A. 1O. OCHOBBI aBTOMaTU3UPOBAHHOTO Mockga: Uadpa-Urxenepus, 2024,
AIIEKTPOTPUBOIA
: yueGHOe mocobue
6.1.2. JlonosiHuTEBHAS JIUTEPATYPA
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. anpec
JI2.1 | CoxonoB M.M. ABTOMAaTHU3UPOBAaHHBIN Mocksa: Oueprust, 1996,
AIEKTPOTIPUBOT
00LIETTPOMBIIIIEHHBIX
MEXaHU3MOB: YU4eOHHK
JI2.2 | Huxurenko I'.B. DIEKTPONPUBO/T Craspomnos, 2012,
MIPOU3BOJICTBEHHBIX http://biblioclub.ru/index.php?
MEXaHU3MOB : ydeOHoe page=book&id=277520
nocobue
JI2.3 | PekycI'.T. DJeKTpo0o0OpYyI0BaHHIE Mockga, 2014,
npou3BocTB: CripaBoyHOE http://biblioclub.ru/index.php?
nocobue: yueGHOE mocodue page=book&id=229238
J12.4 | XommyxamenoB .M. |Pacuer u BeiOOp Mockaa, 2009,
JNEKTPUIECKUX JBUTATENCH http://biblioclub.ru/index.php?
METANIOPEKYIINX CTAHKOB! page=book&id=229196
y4aebHOe TIocobue
JI2.5 [ITankparos B.B., AnanTHBHBIC ANTOPUTMEI Hosocubupck, 2012,
Korun JI.A. 0€31aTYNKOBOTO BEKTOPHOTO http://biblioclub.ru/index.php?
VIIpaBJICHAS ACHHXPOHHBIMHA page=book&id=228772
ANEKTPOTPUBOIAMH TIOTHEMHO-
TPAHCIOPTHBIX MEXaHH3MOB :
yuebHOe rocobue
JI2.6 | Coconkun B.JI. CHCTEMBI YHCIIOBOTO Mocksa, 2005,
MPOTPaMMHOTO YIIPABIICHHAS : http://biblioclub.ru/index.php?
yueOHOe ocoOue page=book&id=89949
JI2.7 | Cumaxos I'M Hudpossie ycTpoiicTBa u Hosocubupck : HI'TY, 2013,

MHKpOIIPOLIECCOPEI B
ABTOMATH3UPOBAHHOM
3NIEKTPONPUBOJIE : yIeOHOE
nocobue

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




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.8 | Cumaxos ["M. CucreMsl pacyera Hosocubupck : HoBocubupckuit
ABTOMAaTU3UPOBAHHOTO TOCYIapCTBEHHBIA TEXHUYCCKUI
ANIEKTPOTIPUBOIA: YIeOHOE yausepcurert, 2019,
nocobue https://biblioclub.ru/index.php?
page=book&id=575042
6.1.3. MeTronuueckue pa3padoTku
ABTODBI, COCTaBUTENN 3arnaBue bubnuoreka W3pmarenbeTBo, 1o, 371. aapec
JI3.1 | backos C.H. Br16op mMourHOCTH M THITA Hosotpounk: HO HUTY MUCuC, 2003,
AIEKTPOIBUTATEIS JIJISt http://elibrary.misis.ru; www.nf.misis.ru
ANEKTPONPUBOAA
METaJLTYPrHYECKUX 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
I1.1 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.2 | WinDjView 2.0.2
I1.3 |MATLAB & Simulink
1.4 Kommac 3D V21-22
I1.5 | Solidworks Education Edition
1.6 | Mathcad 14.0 University Classroom Perpetual
1.7 |SimInTech
I1.8 |Scilab
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
n.1 |http://window.edu.ru/window/catalog - ennHOE OKHO OCTyma K 00pa3oBaTebHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - mopoOHEIE aBTOPCKHE PyKOBOCTBA 10 Tpoaykram MathWorks;
13 http://electromeh.npi-tu.ru/ - HayIHO-TEXHUIECKHUH KypHal «/3BeCTHs BBHICIINX yIeOHBIX 3aBSIICHUIH.
’ DNeKTPOMEXaHUKAY;
N.4 | http:/sstuaeu.esrae.ru/ - SMEKTPOHHBINH HAYYHBIN XKypHAT « DIEKTPOTEXHHUKA, HICKTPOMEXAaHHUKA U JIEKTPOTEXHOJIOTHN;
s https://readera.ru/elektro - HayaHO-TexHIUeckuid )xypHAT « JJIEKTPO. DnekrpoTexHuKa, SIEKTPOIHEPTETHKA,
) SIIEKTPOTEXHUUECKAS TIPOMBIILICHHOCTDY,
N.6 |http://electrical-engineering.ru/ -"DIEeKTPOTEXHHUKA: CETEBOM AICKTPOHHBIA HAYIHBIHN KypHAT";
7 http://www.news.elteh.ru/ Obmepoccuiickuii )xypHan «HoBocTH DIEKTPOTEXHUKI - OTPACICBOC HHPOPMALMOHHO-
) CIPaBOYHOE U3JIaHHE.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Hasuauenune OcHarexne
139 VYuebHas mabopartopus (xommbioTepHBIH | Kommmekr — yueGHOI  mebenmm Ha 24 wMecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqaromuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO NPOCKTHUPOBAHMS, | 00yJalOIUXCsi, |  CTaMOHAPHBIA  KOMIIBIOTEp IS

CaMOCTOSTEIBEHOH paboTH 00yJaromuxcs

mpernogaBarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k OMOC
Yuusepcurera MUCHC 4yepe3 nuuHbIA KaOMHET Ha
miargpopme LMS Canvas u Moodle, nuIeH3NOHHBIC

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

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B npouecce n3ydeHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAsS U BHEAYAUTOPHAS. AyTUTOpHAS
caMocCTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHAETCSA Ha YUeOHBIX 3aHATHAX O] PyKOBOJCTBOM IpemnogaBatelns. BHeaynuTopHas
CaMOCTOsITeNIbHAS paboTa - IaHupyeMas yaeOHast paboTa 00yJaromuMCesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMsI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEeMOCpeACTBEHHOTr0 ydacTus. CaMocTosTeNnbHAs paboTa, He
MPeAyCMOTPEHHAS IPOTPaMMON Y4eOHOM JUCHUIUTMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIIECTBISETCS
00y4aIoIMMCsI THUIIMATHUBHO, C LIEJIBI0 Pean3alii COOCTBEHHBIX YIeOHBIX M HayJHBIX HHTepecoB. s Gonee 3 pekTHBHOTO
BBITIOJTHEHHSI CAMOCTOATEIBHON pabOTHI 10 AUCIHIUIMHE NPENOoaBaTeIh PEKOMEHYeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoIee ParoOHATbHYI0 METOANKY CAMOCTOSITENbHON pabOoThL, IEMOHCTPUPYET paHee BEINOJHEHHbBIE 00yJaomuMucs paboTsl 1
T.I. Busl 3aaHuii 11 BHeayJUTOPHOIT CaMOCTOSITENbHOM paboThI, UX COAEpKaHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatomerocst. CamocTosTenbHas paboTa MOXeT




OCYIIECTBIATHCS MHIUBUIYATbHO WU IPYIIIAMU CTYAEHTOB online U Ha 3aHATHSIX B 3aBUCUMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOSITENIBHON paboThl, YPOBHS CII0KHOCTH. KOHTPOJIb pe3ybTaToB BHEAYJUTOPHON CaMOCTOSITEILHOM paboThI
OCYITECTBISICTCS B IIpEAeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHSA 10 TUCIUIUIHHE Ha MPAKTHICCKHX,
71a00PATOPHBIX 3aHATHAX.




