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Hamnpasnenue noarorosku 15.03.02 TexHoMOrHYeCKHE MATHHEI U 00opynoBanue [Ipoduis. Metammyprudeckue MaliiHbl 1
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Kadenpa anexTposnepreruxu u aekrporexunku (HoBoTrpounkuii punuan)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Lens aucnuIuIHHEI HOPMHUPOBAHUE MINPOKOTO MIPEACTABICHNUS 00 HCII0NB30BaHUH aBTOMATH3HPOBAHHOTO
IEKTPOIPUBOJA U CUCTEM aBTOMATUKU B COBPEMEHHOM METAJLUIyPrU4€CKOM IIPOU3BOJCTBE.

1.2 | 3agaun AUCIMILUIMHBI 3aKTI0OYAIOTCS B TOM, HAYYUTh 00YYaIOMUXCS OPUCHTUPOBATHCSA B CXEMHBIX PELICHHAX, CBOIICTBAX U
XapaKTEPUCTUKAX JJIEKTPONPUBOJOB U CUCTEM aBTOMATHUKH, @ TAKXKE OCYLIECTBIIATh KCILIYaTallil0 aBTOMATU3HPOBaHHbIX
AIEKTPONPUBOJOB U CUCTEM aBTOMATHKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.05

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1  |T'mapaBmudeckoe M MHEBMATHIECKOE 000PYIOBaHHE METALTYPIHIECKUX 3aBOIOB

2.1.2  |I'mpponpuBoA U ruApo-, IHEBMOABTOMATHKA METAJUTyprU4eCKOro IPOU3BOACTBA

2.1.3 | Jeraym MamuH

2.1.4 | JlonmycKH U TEXHUYECKUE U3MEPEHUS

2.1.5 | OCHOBBI TEXHOJIOTHMH MAIIMHOCTPOCHUS

2.1.6 | DnexkTpoTexHUKa

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npealIecTByoIIee:

2.2.1 | JluHaMHKa ¥ IPOYHOCThH TEXHOJIOTUYECKUX MAIIHH

2.2.2 | luHaMHuYeCcKHEe pacuyeThl MalllMH U MEXaHU3MOB

2.2.3 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHONW PabOTHI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

ICK-3: Cnnoco0HOCTH aHAIU3HPOBATH, Pa3padaThIBATh U COBEPIIEHCTBOBATH 3JEKTPONPUBO/A M CPEJACTBA ABTOMATH3ALMU
MeTAJIyPru4ecKuX MalluH U 000py10BaHHSA

3HaTb:

I1CK-3-31 meronp! aHaIU3a U MyTH COBEPLLIEHCTBOBAHMUS 3JIEKTPHUUECKOTO IPUBOJA

IIK-2.1: Cnoco0HOCTL NPUHUMATH Y4acTHe B padoTax 110 pacyeTy U IIPOCKTHPOBAHHIO eTajleil U Y3J10B
MANIMHOCTPOUTEIbHBIX KOHCTPYKI Ui B COOTBETCTBHH ¢ TeXHHYECKUMH 32JaHUSIMH M HCI0JIb30BAHHEM CTAHAAPTHBIX
CPEACTB ABTOMATH3AIMU NPOCKTHPOBAHHSA

3HaTh:

TIK-2.1-31 Teoputo 3MeKTPONPUBOAA U CUCTEM aBTOMATHUECKOTO YIPaBIECHHUs IPUMEHHUTENBHO K METAJUTyprHUeCKUM MallliHaM

IICK-3: Cnnoco0HOCTH aHAIU3HPOBATH, Pa3padaThIBATh U COBEPIIEHCTBOBATH JIEKTPONPUBO/A M CPEACTBA ABTOMATH3AMHU
METALTYPIrHICCKUX MAILIMH U oﬁopyuonamm

YMeTh:

I[ICK-3-V1 alaliTUpoBaTb METOAUKH pa3pa60TKH QJICKTPOMEXAHNYICCKUX CUCTEM IIPUMEHHUTECIIBHO K MCTAJIITYPri4€CKUM MallliHaM

IIK-2.1: CnocoGHOCTh NPUHUMATH YYacTHe B padoTax 1o pacyeTy U NPOEKTHPOBAHHUIO JIeTaJieil U y3/10B
MAaIINHOCTPOUTEJIbHBIX KOHCTPYKLMIi B COOTBETCTBMM C TEXHMYECKUMU 3a/IaHUSIMHU U UCNIO0Jb30BAHUEM CTAHJIAPTHBIX
CpeIcTB ABTOMATU3ALUM NPOEKTUPOBAHMSA

YMmerb:

[IK-2.1-Y'] npuMeHSTh, SKCILTyaTHPOBATh M MPOU3BOAUTH BEIOOP AIEKTPOIBUTATENICH, CHCTEMBI YIIPABICHHS 3IEKTPOIIPUBOIAMU

IMCK-3: Cioco0HOCTh aHAJIU3HPOBATh, Pa3padaThIBATh H COBEPIIEHCTBOBATD YJIEKTPONPHUBO/ M CPEICTBA ABTOMATH3AIINI
MEeTAJLTYPru4ecKuX MAalIuH H 000py10BaHHS

Baagern:

IICK-3-B1 ombiToM pa3paboTKu COBEPIIEHHBIX IEKTPONIPUBOAOB U CUCTEM aBTOMATHKH

MIK-2.1: Cnoco0HOCTh NPUHUMATH YYACTHE B Pa00TaX M0 pacyeTy H MPOEKTHPOBAHUIO JIeTaJIel U y3J10B
MANIHHOCTPOUTEIbHBIX KOHCTPYKIIMIi B COOTBETCTBUHU € TEXHHYECKHMHM 32JaHUSAAMHU U UCMO0JIb30BAHNEM CTAHAAPTHBIX
CpeICTB aBTOMATU3ALUH NMPOEKTUPOBAHUSA

Baanernb:

ITK-2.1-B1 npunATHEM pemIeHuH B BEIOOPE 3IEKTPOIIPHBOIOB M CHCTEM aBTOMATH3AINH JUIS METAJUTyPIUIecKoTo 000py10BaHHS




4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Paszgen 1. Mexanuka
JIEKTPONPHUBOIA

1.1

BBenenue. DnekTponpuBo
KaK 2JIEKTPOMEXaHUIeCKast
cucrema. Knaccudukarms
3IICKTPOIPHBOJIOB.
CoBpeMeHHBIC TCHIICUH B
anekTponpuBoe. /Jlex/

MK-2.1-31 TIK-
2.1-V1IIK-2.1-
B1IICK-3-31
IICK-3-V1
I1CK-3-B1

1.1
JI1.2J12.3
J12.4J13.1

3132

KM1

P1

1.2

OCHOBHOE ypaBHEHHE
JIBHOKEHHSI DJIEKTPOTIPUBOIA.
[IpuBenenue MOMEHTOB, CHJI,
MOMEHTOB WHEPIMH K OJTHON
OCH BpaLICHUsL.
Mexanuyeckue
XapaKTEePUCTUKU
AJIEKTPOJIBUTATENIEH 1
Harpy3ku. Mexanudeckue
MepexoAHbIE IPOLIECCH B
NIEKTPONPHUBOJE.
DneKTpoMexaHnyecKas
MOCTOSIHHASI BPEMEHHU.
IIpuBeneHre MOMEHTOB U CUIT
K OZJHOW OCH BpallIeHUSI.
Pacuer crarnueckux
MOMEHTOB Harpy3ku. Pacuer
KHHEMaTHYECKUX CXEM
anekTponpuBojaa. Pacuer
MEXaHHUYECKHUX MEePEXO0THBIX
MIPOLIECCOB B
anekTponpusoje. M3yuenue
OCHOBHBIX 3aKOHOB
MEXaHHUKH, TPUMEHSIOLIUXCS
B anektpomnpuBoze. /Cp/

16

[IK-2.1-31 IIK-
2.1-V11IK-2.1-
B1 IICK-3-31
IICK-3-V1
IICK-3-B1

J1.1
J11.2J12.3
J12.4J13.1

2192

KM1

P1

Paznen 2. DinekTponpuBoj
TOCTOSIHHOTO U
NepeMEeHHOT0 TOKa

2.1

OCHOBHBIC XapaKTEPUCTUKU
Y pESKUMBI pabOTHI JBHTATEIIS
nocrostaaoro ToKa (ATIT) ¢
HE3aBUCHMBIM
(nmapasienbHbIM)
B030yKaeHueM. CITIocoObI
PETYIMpPOBaHHS CKOPOCTH
JIIT ¢ He3aBUCUMBIM
B030yKaeHUEM. CITOCOOBI
mycka u Topmoxenus JIIIT ¢
HE3aBUCHMBIM
B030yxeHIHEeM. OCHOBHBIC
XapaKTEPUCTHKH U PEKUMBI
pabOTHI ACHHXPOHHBIX
nsurarenein. CnocoObl
PETYIIMPOBaHHS CKOPOCTH
ACHHXPOHHBIX

nsurarenei. /JIex/

[IK-2.1-31 TIK-

2.1-V11IK-2.1-

B1IICK-3-31
I1CK-3-V1
I1CK-3-B1

J1.1
JI1.2J12.3
J12.4713.1

3132

KM1

P1

2.2

Pacuer mexanuueckux
XapaKTEPUCTHUK U
MEXaHHYECKUX ITePEX0IHBIX
MPOLIECCOB B Pa30MKHYTBIX
3JIEKTPONPHBOIAX
nepeMeHHoro Toka. /I1p/

IK-2.1-31 TIK-
2.1-V1IIK-2.1-
B1 IICK-3-31
IICK-3-V1
I1CK-3-B1

1.1
JI1.2J12.3
2.4
3132

KM1

P1




2.3 HccnenoBanue 2 T1IK-2.1-31 TIK- JI1.1 KM1 P1
AJIEKTPOTPUBOJIOB 2.1-V1IIK-2.1- JI1.2J12.3
MIOCTOSIHHOT'O U IIEPEMEHHOTO B1IICK-3-31 J12.4J13.1
Toka /J1ab/ M[CK-3-Y1 2132

[ICK-3-B1

2.4 Pacuer mexaHnueckux 33 TIK-2.1-31 IIK- J.1 KM1 P1
MEPEXOIHBIX MMPOLECCOB MPHU 2.1-Y1IIK-2.1- JI1.2J12.3
IIyCKE, TOPMOKEHUU U B1 IICK-3-31 JI12.4J13.1
PEryIMpOBaHUU CKOPOCTHU B [ICK-3-VY1 2192
Pa30MKHYTOM [ICK-3-B1
anexktponpusoae ¢ JAIIT.

Croco0sl mycka u
TOPMOKEHHSI ACHHXPOHHBIX
JIBUTATeNe. Y CTpOHCTBO,
MIPUHIIMI JEUCTBHUS,
OCHOBHBIE XapaKTEPUCTUKU U
CHOCOOBI PEryJIupOBaHUs
CKOPOCTH CHHXPOHHOTO
JIBUTATENS. DHEPreTHIeCKue
XapakTepucTuku. M3yueHue
XapaKTePUCTHK
ANEKTPOTPUBOIA
MIOCTOSIHHOTO ToKa. V3yueHue
XapaKTEepUCTUK
ANIEKTPOTPUBO/IA
nepeMenHoro Toka. /Cp/
Paznen 3. Duepreruka
3J1eKTPONPHBO/0B

3.1 Harpesanue n oxnaxaeHue 2 TTIK-2.1-31 I1IK- J.1 KM1 P1
neurareneil. [locrosaAas 2.1-Y1IIK-2.1- JI1.2J12.3
BpPEMEHHU Harpesa. B1 IICK-3-31 J12.4713.1
CraHapTHBIE PEKUMBI I[ICK-3-VY1 2192
paboThI 3JEKTPONPUBO/IA. [1CK-3-B1
Br16op MoniHOCTH
AIIEKTPOABUTATEIS.

[IpeaBapuTenbHbIH BEIOOD
MotHocTH. /JIex/

32 [IpoBepka aBurareneit no 36 TIK-2.1-31 IIK- JI1.1 KM1 P1
HarpeBy. Meroz 2.1-Y11IIK-2.1- JI1.2J12.3
9KBUBAJICHTHBIX MTOTEPH, B1 IICK-3-31 JI2.4J13.1
SKBHBAJICHTHOTO TOKa, IICK-3-V1 21032
SKBHBAJICHTHOTO MOMEHTA U IICK-3-B1

SKBUBAJICHTHOU MOLIHOCTH.
H3yueHne MeTo0B BEIOOpa
MOIITHOCTH
anextpoasurarens.Cratudec
KHE U TUHAMHYECKHUE
Harpy3ku. Pacuer
HArpy304YHBIX JUarpaMM
aneKTponpuBoaa. Beibop
MOIIHOCTH JBHUTaTeNsl.
Pacuerno-rpapuueckas
paboTa "BrIOOp MOIIHOCTH H
THUIA 3JEKTPOIBUraTENs

JUTS SIEKTPOIIPUBOIA
METaJLTypPTHYECKUX
arperatoB"

/Cp/

Pasgen 4. OcHOBBI
JJIeKTPOATOMATHKH




4.1

CTpyKTypHasi CXeMa CHUCTEMBbI
ABTOMAaTHYECKOT0
yrpasnenus. [Tonstue 06
00patHOii cBsI3H
Knaccugukanus cucrem
ABTOMAaTHUYECKOI0
YIIpaBICHUS

Jatuuku cuctem
ABTOMAaTHUKHU.
Knaccugukanus 1aTaukos.
OnTryecKue NaTINKU:
MIPUHIUIIBI JeHCTBUS,
KOHCTPYKIIHSA, 0071aCTh
MIPUMEHEHUSI.

/JTex/

IK-2.1-31 TIK-
2.1-V1IIK-2.1-
B1IICK-3-31
IICK-3-V1
I1CK-3-B1

JI1.2J12.1
2.3
21092

KM1

P1

4.2

HVcnonb3oBanue JaTYMKOB B
METAJUTypruy. Y CUIUTENN
YCTPOMCTB aBTOMAaTHKH.
DJeKTpOMarHuTHOE peJe:
BU/IbI, HA3HAYCHUE, IIPUHITUTT
JIeHCTBUS

OnepanroHHbIA YCUITUTENb:
NPUHIUI AeHCTBUS, TabIuma
ncTuHHOCTU.BecKOHTaKTHBIE
yCTpOicTBa aBTOMaTHKH.
[TonsTue o
MIPOTPaMMHUPYEMBIX
KOHTpOJUIEpAX. Y CUIIUTEIH
Ha TPaH3UCTOPaX: CXEMBI
BKJIIOUEHMS, TapaMeTpBbl,
obmnacth ucnons3oBanus. /Cp/

22

MK-2.1-31 IIK-
2.1-V11IIK-2.1-
B1 IICK-3-31
IICK-3-V1
I1CK-3-B1

JI1.2J12.1
J2.3
3132

KM1

Pl

Pa3nen 5.
DJIEKTPOABTOMATHKA
MeTaJJIyPru4ecKoro
000py10BaHus

5.1

ABTOMaTH3anus paboTHI
JIyTOBOM CTaJIeIIaBUIIbHOU
neyu. ABTOMAaTHYECKHUH
KoHTpoJb napamerpos JICII.
Cucrema KOHTPOJIS
MepeMeLIeHuUs TOpSIero
cnutka B MHII3.
ABTOMaTH3a1KA TPOKATHOTO
MPOU3BOJCTBA.
ABTOMAaTH3aLUs CTAHOB
ropstuei U XOJ0THOM
npoxatku. /JIex/

[IK-2.1-31 IIK-
2.1-V11IIK-2.1-
B1 IICK-3-31
[ICK-3-V1
I1CK-3-B1

J1.2
JI1.3J12.1
2.3
2192

KM1

P1

52

N3yuenue cxem
ABTOMAaTH3aLUH
MCTAJUTYPIrHICCKUX
npomeccos. /T1p/

MK-2.1-31 TIK-
2.1-V11IIK-2.1-
B1IICK-3-31
IICK-3-V1
I1CK-3-B1

J1.2
JI1.3J12.1
J12.2J12.3

01092

KM1

P1

53

Uccnenosanue cucreM
aBTOMATHKH
METaJTyprU4eCKOTO
npousBoacTsa /J1ab/

[K-2.1-31 TIK-
2.1-V11IIK-2.1-
B1IICK-3-31
IICK-3-V1
I1CK-3-B1

1.2
JI1.3J12.1
J12.2J12.3

3132

KM1

P1




54

MaremaTtnueckue MoJeNu
ACY TII. ABromaru3zanus
OKYCKOBaHUS PY/I.
ABTOMaTH3aIU
arJoMepaluoHHOTO
IIPOU3BOJICTBA. ABTOMATH3al]
WSl MaIlTMH HEeTIPEPHIBHOTO
TpaHcnopTa. ABTOMaTU3alys
KoHBeiepoB. [IpuHuumner u
METO0/1a aBTOMATH3aI[H1
JIOMEHHOT'0 IIpolecca.
ABTOMAaTH3aLUs MEXAHU3MOB
JIOMEHHOU TIeYH.
ABTOMaTuzanun
KOHBEPTOPOB.ABTOMaTHU3aLU
ST MEXaHU3Ma KayaHUs
kpuctamuzaropa. [ lpuHnumbe
aBTOMAaTHU3AIMH MAITUH
HENPEPBIBHOTO JIUTHS
3arotoBok. /Cp/

40

IK-2.1-31 TIK-
2.1-V1IIK-2.1-
B1IICK-3-31
IICK-3-V1
I1CK-3-B1

1.2 KM1 P1
JI1.3J12.1
J12.2J12.3

3132

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon
KM

KonTtponbsHOE
MEpOIpUITHE

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCLI JUIA IOATOTOBKH




KM1

DK3aMeH

TIK-2.1-31;[1K-2.1-
V1;IK-2.1-B1;[ICK
-3-31;TICK-3-

Y 1;TICK-3-B1

Bompocs! k 9x3aMeny

1. CTpyKTypHas cxema 3JIeKTPOIPHBOIa, KIaccHupuKanms
3NIEKTPONPHUBOIOB.

2. OCHOBHOE YpaBHEHHUE JBIKEHHS IIEKTPONPUBO/IA.

3. OCHOBHBIE THUIBI HATPY30K 3IEKTPOIPHBO/A.

4. IIpuBeneHrue MOMEHTOB U MOMEHTOB UHEPLUH.

5. MexaHuueckue nepexoiHble IPOLECCHI B AIEKTPOIPUBOIE

6. Mexannyeckasi XapaKTepUCTHKA M CIIOCOObI PEryIMpOBaHUs
CKOPOCTH JIBUTATENS IIOCTOSHHOTO TOKA.

7. IlpuHuun neficTBUs U MEXaHUYECKAsl XapaKTEPUCTUKA ACUHXPOHHOIO
JBHUTATEs.

8. CrocoOBI ITycKa aCHHXPOHHOTO JBUTaTelsl ¢ KOPOTKO3aMKHYTBIM U
(ha3HBIM POTOPOM.

9. Coco6sI perynupoBaHus CKOPOCTH ACHHXPOHHOTO JBUTATENs.

10. YcrpoiicTBO, IPUHIMI JEHCTBUS, CHOCOOBI ITyCKa, TOPMOKEHUS U
PETyaMpOBaHMSA CKOPOCTH CHHXPOHHOTO JIBHTATENS.

11. HomuHANBHBIE PEXXUMBI PaOOTHI IEKTPOIIPUBOIA.

12. TlocnenoBaTenbHOCTD BEIOOPA MOIIHOCTH SIIEKTPOABUTATENS.
[IpenBapuTenbHbIi BEIOOP MOLIHOCTH, IPOBEPKA ABUraTEIs IO
HarpeBy, IIPOBEpKa JBUTATENS IO ePErpy309HOH CIIOCOOHOCTH.

13. CtpykTypHas cxeMa CUCTEMbI aBTOMATUYECKOTO yIPaBICHUSI.
ITonsaTue 06 0OpaTHO¥ CBA3M

14. Knnaccnukanus ciucteM aBTOMAaTHYECKOTO YIIPaBICHHS

15. Jatunku cucreM aBroMatuku. Kimaccudukanus 1aTInkoB

16. OnTHuecKre AaTYUKU: TPUHIMIBI JeUCTBUS, KOHCTPYKIHA, 00JIaCTh
NpUMEHEHHS

17. Ycunutenu ycTpoiCTB aBTOMAaTHKH. Y CUIIMTENN Ha TPAH3UCTOPAX:
CXEMbI BKITIOUEHHUSI, TTapaMeTpPhl, 00IaCTh UCIOIb30BAHUSL.

18. DnexTpoMarHuTHOE pene: BUIbI, Ha3HAaYE€HHE, MPUHLIUI ACHCTBUSL.
19. OrnrepaniOHHBIH YCHIIUTEIB: TPUHIAI JEHCTBHS, TaOIHIa
HUCTUHHOCTH.

20. beckoHTaKTHBIE YCTPOHCTBA aBTOMATHKH.

21. IloHsiTHE O MPOrPaMMHUPYEMBIX KOHTPOJIIEPAX.

22. ABromaru3anys MallvH HEIPEPHIBHOIO TPAHCIIOPTA.

23. ABToMaTtu3aus KOHBEHepoB.

24. IIpuHIUIBI ¥ METO/a aBTOMATH3aLUK JOMEHHOTO MpolLecca.

25. ABTomaru3alysi MEXaHH3MOB JIOMEHHOH TeUn.

26. IIpyHIUIIBI AaBTOMATU3aLUU MAIIUH HEIPEPHIBHOTO JIUThSI
3ar0TOBOK.

27. ABromartu3aisi paboThl TyrOBOW CTaJCTIIABUIBHOMN MEYH.

28. ABTomaru3alys MexaHiu3Ma KauaHHus KPUCTAIIIN3aTopa.

29. Cuctema KOHTPOIIS IIepeMeleHus ropsdero cnutka B MHII3.

30. ABromMaTu3ays MPOKaTHOTO MPOU3BOJCTBA.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Konx
paboTsI

Hazpanue
padoTHI

ITpoBepsiemble
UHIUKATOPBI
KOMIIETEHLIUI

Copnep:xanue pabOTHI




P1 PI'P MK-2.1-31;I1K-2.1- | Tlo pucuuminHe « ANEeKTPONpPUBOI U aBTOMATU3AIUS
Y1;IIK-2.1-BI;TICK | MeTaIyprudeckoro 000pyI0BaHuUs BBITOJHICTCS pacueTHO-
-3-31;I1CK-3- rpadudeckoe 3a1aHue.

V1;,IICK-3-B1 PI'P conepxur:

1) [IpenBaputenbHbId BEIOOp ABUTATENS MO HArPY304HOM
JrarpaMMe MeXaHu3Ma

2) IIpoBepka mpeaBapuTENFHO BEIOPAHHOTO ABUTATENS IO
HarpeBy

3) IIpoBepka BEIOPaHHOTO JBHTATENS IO HEPErpy304HON
CTIIOCOOHOCTH

4) Br160p 1 000CHOBaHKE CTPYKTYPHOH CXEMBI CHCTEMBI
YIIPABIICHHUS IEKTPOIIPHUBO-I0M

5) Pa3paboTare cxeMy CHCTEMBI aBTOMATHKH

Texymuii koHTpob 3a BeionHenus PI'P ocymecteusercs
npernojaBaTeneM MyTeM IPOBEPKU Pa3AeNoB B COOTBETCTBHHU C IIAHOM
BBINOJIHEHHUS.

Kontponbhbie Bonpocs! k 3amute PI'P

1) Knaccugukaryst 3eKTponpruBOIOB.

2) OCHOBHOE ypaBHEHUE IBHKEHUS AIEKTPONPHUBOAA.

3) IIpuBeneHuEe MOMEHTOB, CHJI U MOMEHTOB MHEPLUHU K OJHOM
OCH BpaIleHUsL.

4) Harpysounsle auarpaMMel J€KTPONPUBOJA.

5) Harpes anexrponBurarenei.

6) HomuHanbHbie peXxUMBbl PaOOTHI 3JIEKTPOJBUraTECH.

7 Bp160p MOIIHOCTH 3/1€KTPOABUTATES.

8) IpuHIMIE pabOTH YCTPOHCTB aBTOMATHKH

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble U5 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

SHGKTpI/I‘IeCKI/IM QJICKTPOIIPUBOIOM HA3BIBACTCA:

0 JMEKTPOMEXAaHIUYECKasi CUCTEMa, YIPaBICHHE KOTOPOIl OCYIIECTBISAETCS C IPUMEHEHHEM MUKPOIPOILECCOPHOH TEXHUKH
0 nrobasi cucreMa, Mpeodpasyromas MEKTPOSHEPIHI0 B MEXAaHUYECKYIO SHEPTHIO
0 TEeXHHYECKasl CUCTeMa, NMpeAHa3HauCHHAs IS IPUBEICHHS B JBIDKCHHE pabOYMX OPraHOB MAIIWH W YIIPABICHUS

TEXHOJIOTHYECKUMH HMPOLECCAMH M COCTOSIAs U3 IePEAaTOYHOTO, IBUTaTeIbHOT0, IPeoOpa30BaTeNbHOT0, YIPABISIONErO H
MH(POPMALIMOHHOTO YCTPOICTB

0 TEXHUYECKasi CUCTEMa, IpeoOpa3yromiasi EKTPOIHEPTUIO B KaKOW-JIMO0 NpYroi BUA SHEPrUH

0 TEeXHHYECKasi CHCTEMa, B COCTaB KOTOPOIl BXOJUT XOTS OBl OJIMH 3JIEKTPOIBUTATEIb

B xakoM oTBeTe NIpaBUJIbBHO YKa3aHbI yCTpOﬁCTBa, BXOJAIIME B COCTAaB 3J'I€I(TpOHpI/IBO,£[a?

o AIIEKTPOABUTATEIBHOE YCTPOMCTBO M pabounii MEXaHU3M

0 3IIEKTPOABUTATENBHOE YCTPOIICTBO, paboumii MEXaHHU3M, YHIPABISIONIEEe YCTPOUCTBO

0 npeoOpasyroliee yCTpOHCTBO, 3IEKTPOIBUTaTEIbHOE YCTPOUCTBO

0 npeobpasyroliee yCTPOHCTBO, 3IEKTPOABUIaTEIbHOE YCTPOMCTBO, IIEpPelaTOYHOE YCTPOHCTBO, pabounii MEXaHU3M

CucremMa aBTOMaTHYECKOIO KOHTPOJIA COCTOUT HU3...

o 00beKTa KOHTPOJIA, YYyBCTBUTCIIBHOTO 3JIEMCHTA, JIMHUN CBsI3U, USMCPHUTECIIBHOI'O yCTpOfICTBa
00BEKTa KOHTPOJIA, 9YBCTBUTCIBHOTO 3JICMCHTA, U3MCPUTCIIBHOTO YCTpOfICTBa
YYBCTBUTCIILHOT'O JJIEMECHTA, JTUHUT CBA3H, UBMECPUTCIBHOTO yCTpOﬁCTBa

YYBCTBUTCJILHOT'O DJIEMECHTA, JIUHUHI CBSI3U

00beKkTa KOHTPOJIA, JIMHUHT CBA3HU, UBMCPUTCIIBHOT'O YCTpOﬁCTBa

© © O ©o

Hs3meputs — 3T0 3HAYMT. ..

0 HOJYYHTh PE3yNbTaT

CPaBHUTH IOJy4EHHYIO BEIHYMHY C 33JaHHOU
€O3/1aTh JUCTAHIIMOHHYIO CUCTEMY

CPaBHHUTh HECKOJIBKO BEITHMYHH

OMpPENENTh TEKYIUI MapameTp

© © O ©o

IepBuunbIi Tpeobpa3oBaTens NpeHa3HAUCH UIA. . .

0 YCTaHOBKH Ha IIUTE

peoOpa30BaHMs CHTHANA B CIUHHUIY H3MEPCHUS

peoOpa30BaHMs U3MEPSAEMON BEJIMUMHBI B OIPECIICHHBI CUTHAT
CYMMHUPOBaHHsI BEIUUUH

U3BJICUYEHUS KBAJPATHOTO KOPHs

© © O O

B ocHOBHOM YpaBHEHUHN ABUKCHUS DJICKTPOIIPUBOJA BEIWYMHA OTO:
o MOMCHT HHEpUHHU




3JIEKTPOMATHUTHBI MOMEHT
YOPYTUA MOMEHT
JIMHAMUYECKUHA MOMEHT
CTaTUYECKUA MOMEHT

© O O O

Ecnu cootHomIeHue SJICKTPOMArHuTHOTO MOMCHTA ABUTATCIIA U MOMCHTA CTATHICCKOTO COIPOTUBJICHUS Mp > MC, TO:
o OJICKTPOABUTATECIIb TOPMO3UTCA

QJICKTPOJABUTATCIIb HETIOABUIKCH

SJICKTPOABUI'aTC/Ib BpalIa€TCA C MMOCTOSAHHOI'O 4acToTOM BpalliCHUsA

QJICKTPOABUIATCIIb PA3rOHACTCS

QJICKTPOJABUTATCIIb BTATUBACTCA B CUHXPOHU3M

© O O O

MexaHnueckast MOIITHOCTH IEKTPONPHUBOJIA OMIPEACTIIETCS KaK:

o MPOM3BEICHHUE YaCTOThI BPAIICHUS] HA MATHUTHBIA TOTOK [BHTATEIs
MPOM3BEICHHE IEKTPOMATHUTHOIO MOMEHTA HAa YaCTOTY BPAILICHHS JBUTATEIS
MIPOU3BE/ICHIE HATPSHKCHUS CETH HAa YaCTOTY BpAICHHS JBUTATEIIS
MPOU3BE/ICHHE DIIEKTPOMATHUTHOTO MOMEHTA Ha TOK TJIABHOH LIETH JBUTATEIS
MPOM3BEACHHE HANPSDKCHHS CETH Ha TOK [VIABHOW IETH JBUATEIs

© © O ©°

Kakoif ¢pm3udeckuii 3aK0H JISKUT B OCHOBE IPHHITAIA ISHCTBHS ABUTATENS IIOCTOSHHOTO TOKa?
0 3akoH OMma

3akoH Kupxroda

3aKOH IEKTPOMAarHUTHOM MHAYKLIUU

3akoH Jlxoyns-Jlenua

3aKOH 2JIEKTPOMArHUTHBIX CHI

© © 0 ©o

Kak noBeIcHTH YacTOTYy BpalICHUA ABUTATEIIA MTOCTOAHHOTO TOKA C HE3aBUCUMBIM B036y)KI[eHI/IeM npu HEH3MCHHOMI Harpy3ke Ha

Baiy?

0 BBECTH PEOCTAT B IIENb OOMOTKH SKOPS

0 YBEJIMYUTH CONIPOTHBIICHHE peocTaTa B e OOMOTKH BO30YKICHUS
0 MOHU3UTH MTOJBEJICHHOE HANpPsDKCHUE

0 YMEHBIINTb CONPOTHBIIEHHE peocTara B e 0OMOTKU BO30OYXICHHs

Kakum 00pa3oM mosydeHa HCKYCCTBEHHAs! TUHAMHYCCKAs XapaKTEPUCTUKA JBUTATENsI IOCTOSHHOTO TOKA HE3aBHCUMOTO
BO30YXKIACHU?

o YMEHBIIEHHUEM MAarHUTHOIO NOTOKa
0 YBEIMYEHUEM COINPOTUBIICHUS LETIU SIKOPS
o YMEHBIICHUEM HaNpsDKEHHUs Ha SKOpe

Kakue 3HaueHUS CKOIBKEHUS COOTBETCTBYIOT PEKHUMY XOJIOCTOTO X0 ACHHXPOHHOTO JIBUTaTes?
0 40 +70 %

0 20 + 40 %
0 2+-5%
0 0,2+0,7 %

B xaxux npenenax U3MEHSETCsI CKOJIbXKEHUE POTOPA ACUHXPOHHON MAIIMHBI B PEXUME JIBUTaTENsA?
0 orl mo0

0 or 1 10 ©
o or -1 1o 0
0 or - o 10 1

YacToTa BpalleHss MAarHUTHOTO MOJIsE acCMHXpoHHOTO ABuraress n1=100006/mun. YactoTa Bpamienus potopa n2=97506/MuH.
Onpenenuts CKOIbKEHUE.

o s=0,03.
0 s=0,3.
o Jliis perieHust 3a1a4y HEJJOCTATOYHO JaHHBIX.

JIist aCHHXPOHHOT'O JIBUTATENIs], BKIIFOYEHHOTO B MPOMBIIUICHHYIO CETh U HMCIOLIETr0 OJHY Mapy MOJIICOB, HOMHHAIBHOE
ckonbxkeHue SHoM=0,1. OnpeaenuTs HOMUHAIBHYIO YaCTOTY BPAIllCHHS.

o naomM=2000 006/MuH
0 naomM=2700 06/MuH
o naoM=3000 06/MuH
o naoM=2500 06/MH1H

Vkazath HOMUHAJIBbHYIO YaCTOTY BpalllCHNU aCUHXPOHHOT'O ABUTaTEJId, UMCIOLIECIO JABE IMaphbl MOJIOCOB, BKJIFOYEHHOT'O B




MPOMBIIICHHYIO CETh.

o 3000 06/MuH
2850 06/MuH
1500 o6/Mun
1460 o6/Muu

© © ©o

OT 4ero He 3aBUCHUT BEITUYHUHA Bpararonero MOMEHTa aCHHXPOHHOT'O ZIBI/IFaTeHSI?

o OT BEJINYMHBI MATHUTHOTO MOJIS
0 OT BEJIMYMHBI TOKAa POTOpA

o oT caBura 1o ¢aze mexay IJC u TOKOM poTopa
o OT YaCTOTHI BpalIeHUs] MAarHUTHOTO TIOJIS

HpPI PEOCTAaTHOM ITYCKE aCUHXPOHHOI'O ABUTATCIIA HyCKOBOﬁ MOMCHT!

o YMEHBIIIAETCS
o CTPEMHUTCS K HYIIO

o BO3pPACTaeT

o ocraercsa 0e3 N3MEHEHUS
0 MEHSIETCS. Majo

IToyemy ITyCKOBOW MOMEHT aCHHXPOHHOTO JABUTATENIS IPH BBEICHUH peocTaTa B (pasHBIN pOTOpP yBEIMIHBACTCA?

o YBEIMYUBAETCSI UHAYKTUBHOE CONPOTUBIEHUE POTOPA

o YBEIMYHUBAETCS. AaKTUBHOE COIPOTHUBIIEHUE POTOpA

o YBEJIMYMBAETCS aKTUBHAs COCTABIIAIOLIAs POTOPHOIO TOKA
o YMEHBILAETCS POTOPHBIN TOK

C kaxoil Lienbio Ha POTOPE CHHXPOHHOTO JABUTATENs HHOT/A Pa3MEIlaoT JOMOIHUTENbHYI0 KOPOTKO3aMKHYTYI0 OOMOTKY?
0 JUIsl YBEJIMYEHHUS BPAIIAIOIIEr0 MOMEHTA

0 JUISL 3aITyCKa IBUTATEls

0 JUISL pETYIHPOBAHUSA CKOPOCTH BPAIICHHUS.

PerJ'IPIpOBaHI/Ie CKOpOCTHU AZ[ HU3MCHCHHUCM YHUCJIa IMOJIIOCOB HUCIIOJIBb3YCTCA

0 TOJIBKO JUIS IBUTATENIeH ¢ (ha3HBIM POTOPOM
0 TOJIBKO ISl IBUTATENIeii ¢ KOPOTKO3aMKHYTHIM POTOPOM
0 W [UIs IBUTATeNlel ¢ asHBIM POTOPOM, U ¢ KOPOTKO3aMHYTHIM POTOPOM

Kak m3MeHHTCS] CHHXpOHHAs CKOPOCTh ACHHXPOHHOT'O JIBUTATENIS, €CIIH YBEIHMYUTh YUCIO Map MOMI0COB B 2 pa3a?
0 YBEJIMUUTCA B 2 pasa

yBenmmuntes \2 pasa

YMEHBIIUTCS B 2 pasza

ymenpmmres B V3 pasa

yBemantes B \3 pasa

© © O ©°

Kak m3MeHHTCS CKOPOCTH BpaIlleHHUs MOJIS CTATOPa ACHHXPOHHOTO JBUIATENs, €CIH MHUTAOIee HAPsHKEHNEe YMEHBIIUTCS B 2 pasa:
o YBEIUYUTCA

YMEHBIIUTCS

HE U3MEHUTCA

BO3pacTeT 10 OECKOHEYHOCTU

YMEHBIIUTCA B 2 pasa.

© © O ©°

Kakoii BuI moTeps ABUraTeNs IMOCTOSHHOTO TOKa onpezensercsa no gopmyne [IPv=Ia2¢Ra?
0 TEIIOBBIE MOTEPH

HET TPaBHIEHOTO OTBETA

MOTEpH B CTAIIH

MEXaHHYeCKUe MOTEepPH

HEpEMEHHBIC MTOTEPH

© © O ©°

Ha cxoapKo U3MEHHUTCSI MAKCUMAITBHBIN TPeebHBIN TOK ABUTATEINSI TOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YKAEHHUSI, €CITU MMOTOK
JIBATATENs OCIabUTh B JiBa paza?

o HET MPaBUIBHOTO OTBETa

HE M3MEHHUTCS

YBEITMYHUTCS B [[Ba pasa

YMEHBIIUTCS B J[Ba pa3

yMeHbIIUTCS B 1. 5 pasza

© © O O

JlBa ucrounuka umerot oguHakoBsle DJIC U TOKH, HO pa3lTHYHbIe BHYTPEHHUE CONMPOTHBIeHHs. Kakoil U3 HCTOYHUKOB MeeT
oonpmmmit KIT/1?

o KIIZl y UCTOYHHKOB paBHbI

0 UCTOYHHK C MEHBIIUM BHYTPEHHHUM CONPOTUBICHUEM




o HCTOYHHUK C OOJIBIINM BHYTPEHHUM COINPOTUBJICHUEM.

Ot Kakux GaKTOPOB 3aBHCUT TEMIIEpaTypa HarpeBa JBUTATENs?

o OT MOMOIHOCTU HAa BaJly ABUTATEIIA

0 ot KII/[ nBurarens

0 OT TeMIIEpaTypbl OKpYXKAroLIeh Cpebl
o 0T BceX Tpex (hakTopoB

Yemy paBer KI1J] acHHXpOHHOTO JBHTaTeNsi, pabOTAIOIIEr0 B PeKUME XOJIOCTOro Xoaa?

o 0 %

o 90 %.

o 100 %

o Jliist oTBETa Ha BOIPOC HEAOCTATOYHO JAHHBIX.

UYemy paBer KI1J] acHHXpOHHOTO JBHUraTeNs, pabOTAIOMIEro B peKMME KOPOTKOTO 3aMBIKaHUS X01a?
0 100 %

0 %

90 %.

Jlns oTBeTa Ha BOIMPOC HEAOCTATOYHO JAHHBIX.

© o ©o

Tpexda3Hblil aCHHXPOHHBIN ABHTATENb MOITHOCTHIO | KBT BKITIOYEH B 0HO(a3HYIO ceTh. Kakyro MoJie3HyI0 MOIIHOCTh Ha BaIy
MO>KHO MOJYYUTh OT 3TOTO ABUTaTeNs?

0 He Oojee 200 Bt
o e 6osee 700 Bt
0 He MmeHee 1 kBt

IMToTepu HEPrUM ABHUTATEIS MIPHU ITyCKE IO HATPY3KOU

0 YMEHBILIAKTCS
0 BO3PACTaOT

0 HE U3MEHSIOTCS

o 3aBUCAT OT YCJIOBUI Iycka

Mo pexxuMy pabOTBI AEKTPONPUBOAA JEIAT Ha CIEAYIOIINE PEXUMBI PaOOTHI:

0 MPOJIOJKUTENBHBIIH

o KpPaTKOBPEMEHHBIH

0 OBTOPHO-KPaTKOBPEMEHHBII
0 BCE BBILIECHEPEUHCIICHHBIE

Kakoif u3 pexxnMoB pabOTHI XapaKTePU3YeTCs IPOIOIDKUTEIBHOCTBIO HArpy3Ku?

o HET MPaBUIBHOTO OTBETa
0 JUTUTEIIbHBIA

o KpPaTKOBPEMEHHBIH

0 MTOBTOPHO-KPATKOBPEMEHHBII PEXUM PabOThI C YACTHIMU MMYCKaMHU U JJNEKTPUYECKAM TOPMOKEHHUEM.
0 repeMexaromics (YepeayroIInics) HOMUHAIBHBIN PEKUM

YkaxxuTe Kakoe 3HaueHHE MPOJOJKUTEIbHOCTH BKITtoUeHMs He cooTBeTcTBYeT [OCTy

o 15 %
o 25 %
o 30 %
o 40 %
o 60 %

OT KaKuX BEIWYMH HE 3aBUCAT TMOTEPU DHEPIUU IIPHU ITyCKE ACUHXPOHHOTO I[BI/II‘aTe.HH?

0 ot KII/

o OT KPUTHUYECKOTO MOMEHTA JIBUTaTells
o OT BPEMEHHU ITyCKa

o OT 3arnacoB KMHETUUECKOH 3HEpPruu

Cucrema ynpasieHus — 3T0. ..

0 CUCTEMA OIOBEIICHHs NIEPCOHANA

cucTeMa MPOTHBOIOXKAPHON 3aIIUThI

cucTeMa NMPOTHBOABAPUIHON 3alUTHI

COBOKYITHOCTb TEXHOJIOIMYECKUX [ApaMETPOB U 3HAYCHUH

COBOKYITHOCTH IIEPCOHANA M aBTOMATHUECKUX YCTPOICTB, CBS3aHHBIX OOIICH 3a1aueil ympaBIeHUs.

© O © ©O




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeaTh apryMEHTHPOBAaHHbIE BEIBO/IbI M IIPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE IK3aMEHA CUUTACTCS BBIIOIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEILHOM.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3armnasue Bubnmmnoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 | Onumenko I'.b. ONEeKTpUUECKUN IIPUBOJL! Mocksa: UL «Axanemust», 2008,
y4eOHHUK
JI1.2 | ®otues M.M. DJEeKTPONPUBOA U Mocksa: Merannyprus, 1990,
3IIEKTPOOOOPYyNOBaHHE

METAJLUTYPIrAYCCKUX ILIEXO0B:
yde6HOe ocobue

JI1.3 | .M.I'muHKOB, ACY TII B uépHnoit Mocksa: Merannyprus, 1999,
B.A.MaxkoBckuit METAJUTypTrUu: Y4eOHUK

6.1.2. JlonoHUTE/IbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natensCcTBO, TOJ, AI1. agpec
JI2.1 |PamnonoB A.A. DnekTpoodopyaoBaHUE U Marnutoropck: MI'TY um. Hocosa,
JJIEKTPOaBTOMATHKA: ydeOHOe 2011,
nocooue
JI2.2 |T'"M I'nmuakoB, ACY TeXHOIOTHUECKUMH Mocksa: Metamnyprus, 1999,
B.A.MakoBckuii IpoLeccaMu B

arjioMEpaloOHHbIX U
CTAJICIINIaBUJIBHBIX II€XaX:

y4eOHUK
JI2.3 [Kucapumos P.A. ONeKTPONpUBO];: CIPAaBOYHUK Mocksa: UIT "PaguoCodt", 2011,
JI2.4 | Mockanenko B.B. DNEKTPUUYECKUI IPUBOJI: Mocksa: Beicmias mkona, 1991,
y4eOHUK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI3.1 [backos C.H. Bri6op MontHOCTH M THIIA Hosotpounnx: HO HUTY MUCuC, 2003,
JNEKTPOABUIATENS IS http://elibrary.misis.ru; www.nf.misis.ru
3IIEKTPOTIPHBOA

METaJLTyPTHYECKUX arperaTos:
yueOHOe nocoOue

6.2. Ilepeyens pecypcoB HH(OPMATHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»

OnnaiiH-3HaHMSA O CTANCNUTEHHOM mpoMbIIUIeHHOCTH, | https://steeluniversity.org/?lang=ru
D1 |BKiIIOYas IPOM3BOACTBO CTANH, IPUMEHEHHE CTANIH,
YEPHYIO METALTYPIHIO

32 |LMS Canvas https://Ims.misis.ru/

6.3 IlepeyeHb MporpaMMHOro odecneyeHus

I1.1 |IIO Anrusupyc Kaspersky Endpoint Security mis 6nsneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.




1.2 |IIO Kommac 3D V18-19

I1.3 |IIO Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdme

I1.4 | ITIO Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft

I1.5 |IIO Microsoft Teams

I1.6 |I1O MATLAB & Simulink

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune | OcHarienue
127 VYuebnas maboparopus (xommbioTepHBIH | Komneiorep B coope 34220287, 13 mir.
KJIAcC) WuTepaktuBHas gocka Panasonic 34050034, 1 .

IIpoexrop Epson 34250033, 1 mit.
JoxymenTt-kamepa Avermedia 34250035, 1 mr.
Hab ACORP 16 nmopr, 1 mrT.

CTOJ1 KOMITBIOTEPHBIN, 12 mIT.

Cron yueHH4eckui, 8 mIT.

Kpecno komnsrorepnoe, 12 mr.

Crym, 16 mr.

Hocka ydaeHndeckas, 1 mr.

Beb-kamepa Logitech, 1 mr.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

B mporiecce n3ydeHns TUCIUIUIMHBI BRIICIAIOT /IBA BUIa CAMOCTOSTENBEHON pabOoTHL: - ayIUTOpHAS; - BHEayAUTOPHAs. AyIUTOpHAas
caMocTosTeNbHasd paboTa M0 JUCHUIIIHHE BRIIOTHACTCS HA YUeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIPETIOaBaTeNs.
BHeaynauTopHas caMocTosTeNnbHas paboTa - IulaHupyeMas yueOHas paboTa 0OydyarouMCsl, BBITIONHSEMAas BO BHEAyAUTOPHOE
BpeMs 110 3a/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTells, HO 0€3 €ro HEMOCPEICTBEHHOTO YJacTHsI.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTpaMMOil yaeOHOH AUCIUIUTHHEL, PACKPHIBAIOIIEH N KOHKPETH3UPYIOIIEH ee
coJiepkaHue, OCYIECTBIIACTCS 00yJIaoMUMCcs HHUIIMATUBHO, C [ETbI0 PeaTH3allil COOCTBEHHBIX YUeOHBIX U HAyYHBIX HHTEPECOB.
Jnst 6onee 3p(heKTUBHOTO BBITIOIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MTPENOo/aBaTeNb PEKOMEHIYET HCTOYHHUKY IS
paboTHI, XapaKkTepu3yeT HanoboJee palioOHAIFHYIO METOIUKY CAMOCTOSTENFHOM padoTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIS
oOydaromumMucs paboTs! U T. II. BusI 3a1aHuil U1 BHEAyJUTOPHOI CaMOCTOSTENbHON paboThI, UX COIEpKaHUE U XapaKTep MOTYT
UMETb BapUaTUBHBII U U PepeHIIUPOBAHHBINA XapaKTep, yIUThIBATh HHANBHIYAIbHBIE 0COOEHHOCTH 00Yy4aloIerocs.
CamocTosTenbHas paboTa MOXKET OCYIICCTBIATHCS HHANBUIYATLHO WM TPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHSX B
3aBUCHMOCTH OT IIeH, 00beMa, KOHKPETHOI TeMaTHKH CAMOCTOATENIBHOH PabOTHI, ypOBHS CII0KHOCTH. KOHTpOIE pe3ynsTaToB
BHEayAUTOPHOM CaMOCTOATENBHOM PabOTHI OCYIIECTBISETCS B IIpeerax BpeMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIe yueOHbIe
3aHATHA 0 TUCLHUIIIMHE HA MPAKTUYECKHUX , TAOOPATOPHBIX 3aHATHUSIX.




