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JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykeHa U oj00peHa i peaym3anuu B 2022 - 2023
y4eOHOM TOIly Ha 3aceaHnu Kadenpsl MeTaTyprud U CTaHIap TU3AINH

[Ipotokomor 20 1. Ne

3aB. kadenpout C.M. T'onoBu3HuH

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u oJgo0peHa s peanusanuu B 2023 - 2024
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTaypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut C.M. l'osioBU3HMH

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanusanuu B 2024 - 2025
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit C.M. I'onnoBu3HUH

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peann3anuu B 2025 - 2026
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTU3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit C.M. I'onoBu3HUH

PaGouas mporpamma nepecMoTpeHa, 00CyKaeHa U oqo0peHa i peanm3aiuu B 2026 - 2027
y4eOHOM To1ly Ha 3aceqaHnu Kadenpsl MeTawTypruu U CTaHIap TU3AINH

IIpoTtokomor 20 1. Ne

3aB. kaenpout C.M. Tonosusaun




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Ilenpto OCBOGHUS TUCIHUIUIMHBI SBISICTCS (OPMHUPOBAHUE y CTYACHTOB 3HAHUN U
MPAKTUYECKUX HABBIKOB IS pEIIEHUS 3alad COBEPIICHCTBOBAHUS U  Pa3BUTHUSA
ABTOMAaTU3UPOBAHHOIO DJJIEKTPONPUBOJAA B OCHOBHBIX arperarax MeTaJUIypruueckoro
MIPOU3BO/ICTBA.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumimHa ABTOMaTU3UPOBAHHBIN 3JIEKTPOIIPUBO] B COBPEMEHHBIX TEXHOJIOTUSX (B
METAJUIypruM) BXOAMT B 4YacTh y4yeOHOro IlaHa (QOPMHUPYEMYIO  Y4aCTHUKaAMH
00pa3oBaTeNbHBIX OTHOIICHUH 00pa30BaTEIbHOIN IPOTPAMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOXMMBbI 3HaHMA  (YMEHHUs, BIAJIEHUS),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

CuoBas JIeKTpOHUKA

DNEeKTPUYECKUE MAIITUHBI

DIIEKTPUUYECKUH PUBOJ]

Teopust aBTOMAaTHYECKOTO yIIpaBJICHUS

DNEeMEHTHI CUCTEM aBTOMAaTUKHU

Teopus anexTponpuBoga

CucreMsl yripaBieHUs 3JIEKTPOIIPUBO/IOB

3HaHus (YMEHUSs, BIIAJICHUS ), IOJTYYCHHBIC TIPU U3YYCHUHU TaHHON JAUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B  pesympraTe  OCBOGHHMS  JUCUUIUIMHBI  (MOAyns)  «ABTOMAaTH3MPOBAHHBIN
3JIEKTPOIIPUBOJ, B COBPEMEHHBIX TEXHOJIOTHSAX (B METALIypruu)» oOydarouuics IOJKeH
00J1a/1aTh CJIEAYIOIMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHI[I/IKaTop JOCTHXKCHUA KOMIICTCHIIN

[1K-4 CrniocoGHOCTh MOATOTOBUTH KOMIUIEKT KOHCTPYKTOPCKOW JTOKYMEHTAallMH 3CKU3HOTO,
TEXHHUECKOT0 ¥ padoyero MpoeKTOB CUCTEMBI AIEKTPONPUBOAA

[1K-4.1 OcymiecTBisieT MOJrOTOBKY KOMILJIEKTa KOHCTPYKTOPCKOM
JOKYMEHTAIlM¥, TEXHUYECKUX M  pPabOuuX TPOEKTOB  CHUCTEMBI
AJIEKTPONPUBOIA




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJIS)
OO0mias TpyJI0EMKOCTh AUCLUILUIMHBI COCTaBIsieT 4 3aueTHbIX enuuull 144 akasn. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 16,7 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;

— BHeayuTopHas — 4,7 akaJl. 4acoB;

— camocTosiTenpHas padbota — 118,6 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yac

dopma arTecTaluy - KypcOBOU MPOEKT, IK3aMEH

Pasnen/ Tema
JTUCIUILIMHBL

Kypc

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

IPaKT.
3aH.

Jlek.

CamocrosrenbHas

paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyIero
KOHTPOJIS
yCIEBAEMOCTHU U
IPOMEXKYTOYHOU
aTTecTallud

Kon
KOMITETEHIUU

1. Pazgen 1

1.1 Bsegenue.
4acTh

ABTOMATU3UPOBAHHOI'O

3JIEKTPONPUBOJIA
METaJUTypPTHH.

CunoBas

0,5

CamocrosTensHoe
U3y4YeHHE
yueOHOM U
HaY4YHOU
JIUTEPaTypPbI
ITouck
JIOIOIHUATEILHOMN
UH(}OPMAIHH T10
3aJJaHHOU TeMe
(pabota ¢
oubnuorpagpudec
KHUM
MaTepHaIaMy,
CIPaBOYHHUKAMMU,
KaTaJIoraMH,
CIIOBapsIMH,
SHIUKJIONEIUSAMHU

).

VYerHbli onpoc
CTYZIEHTOB I10
HU3y4YEHHOU Teme

[K-4.1

Wroro no pazneny

0,5

2. Pasnen 2




2.1 Cucremsbl
PEryInpOBaHUsI B
ANEKTPOTPHBOIAX
METAUTYPTHYECKOTO

npousBojcTBa. Peanmsanus
TUIOBBIX CTPYKTYp CHCTEM

CaMOCTOSITEIbHOE
H3y4yeHue
yueOHOI U
Hay4YHOU
JTUTEPaTypHI
TTouck
JIOTIOJTHUTEIIbHOM

peryarpoBaHus B HH(bOpMaPHH O - onpoc
KOMILJIEKTHBIX 05 3aJ]aHHOW TeMe CTYJICHTOB 110 K-4.1
3IEKTPOIPUBOIAX (pabora ¢ .
U3Yy4YCHHOH Teme
MOCTOSHHOTO 6ubmuorpaduuec
Toka.Peanuzanus THHOBBIX KUM
CTPYKTYp cucTeM Marepuanam,
PerynupoBaHus B CIPaBOYHHUKAMH,
KOMILJIEKTHBIX KaTaJoraMH,
JNEKTPONPUBOAAX CJIOBapsMH,
MEPEMEHHOTO TOKA. SHUUKJIONETUSAMH
).
HUroro no pasaeny 0,5
3. Paznmen 3
CaMmocrosTensHoe
n3yJdeHue
yueOHOi u
HayqIHOU
JIUTEPATYpPbI
ITouck
JIOTIOJTHUTEIbHON
3.1 ABTOMaTHU3UPOBAHHBIN HHq)OpMaP S e onpoc
3aJIJaHHOH TeMe
3JEKTPONIPUBOJ B 0,5 (pabora ¢ CTyﬂeHT?B 1o I1IK-4.1
JIOMEHHOM ITPOHM3BOJICTBE. T U3y9IeHHOH TeMe
KUM
MaTepHaIaMu,
CIPaBOYHHKAMH,
KaTaJoramMH,
CIIOBapsIMH,
SHIUKJIONETUSAMH
).
Hroro mo pazneny 0,5
4. Paznen 4
CamocTosaTenbHOE
n3ydeHue
yueOHOi u
HAay4YHOU
JUTEPATYpPbI
ITonck
JIOTIOJTHUTEIbHON
4.1 ABTOMaTH3MpPOBAHHBIN rH(OpMaIIH IO N
JNEKTPONPUBOJL 3aJlaHHOH TeMe YCTHBIH onpoc
0,5 CTYICHTOB 10 I1K-4.1
CTaJIeTJIaBUIILHOTO (pabota ¢ .
U3y9IeHHOH Teme
MIPOU3BOJCTBA. 6ubnuorpagpuaec
KHAM
Marepuaiam,
CIPaBOYHHKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
).
Wroro no pazneny 0,5

5. Pazmen 5




5.1 ABTOMAaTH3UpPOBAHHBIH

CaMOCTOSITEIbHOE
H3y4yeHue
yueOHOI U
Hay4YHOU
JTUTEPaTypHI
TTouck
JIOTIOJTHUTEIIbHOM
nHdopManuy 1o
3aJIaHHOU TeMe

VYcerHbIi onpoc

3IEKTPONPUBO/T B 10 (pabota ¢ CTYJICHTOB IO [K-4.1
MIPOKaTHOM ITPOU3BO/ICTBE. U3y4eHHOH Teme
p p A 6ubmuorpaduuec v
KUM
Marepuanam,
CIPaBOYHHUKAMH,
KaTaJoraMH,
CJIOBapsMH,
SHIUKIIOTICTUSIMHU
HUroro no pasaeny 10
6. Paznen 6
ITogroroBka k
NPaKTUIECKOM
6.1 Wzydenue P y
3aHATHIO. .
ABTOMAaTH3UPOBAHHOTO VYcTHBIHA ompoc
CamocTosTenbHOe
JIEKTPONPHUBOLIA BaJIKOB 1 5 JEVICHHE CTYIEHTOB IO IK-4.1
ket craHa 630 xonomHOU yrenr U3YyUYCHHO TeMe
yueOHOil u
MPOKATKH N
Hay4IHOH
JIUTEPATYpPbI
HWroro no pazneny 1 5
7. Paznen 7
IloaroroBka k
7.1 N3yuenue MIPAKTHIECKOMY
aBTOMAaTH3UPOBAHHOTO 3aHATUIO. .
JNEKTPONPUBOA CamocTosTenpHoe VCTHBIi onpoc
porp 221 5 CTYJICHTOB 10 [1K-4.1
PEBEPCUBHOTO U3yueHHE -
v HU3YUYCHHOU TCME
JBYXKJIETHEBOTO CTaHa y4eOHOi n
XOJIONHOW MPOKATKU Hay4YHOU
JUTEPATYpPbI
Hroro no pazneny 221 5
8. Paznen 8
CamocToATeNnbHOE
n3yveHue
y4eOHOi u
HAay4YHOU
JUTEPATYpPbI
ITonck
o OTIOJTHUTEIbHON
8.1 ABTOMAaTH3MpPOBAHHBIH A
UHPOPMALIUH T10 .
JNEKTPONPUBOJL . VYcTHBIHA ompoc
3aJ]aHHOH TeMe
BCIIOMOTaTeIbHBIX 5 (paboTa ¢ CTYZIEHTOB I10 [K-4.1
MEXaHU3MOB MPOKATHBIX P W3y4YeHHOH Teme
oubnuorpagpuiec
CTaHOB.
KUM
MaTrepuagami,
CIPaBOYHHKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
OHIUKIONIC AUSIMHU
Hroro mo pazneny 5

9. Paznen 9




TloaroroBka k

MIPaKTHYECKOMY
9.1 Uzyuenune 3aHATHIO. .
VYerHsIi onpoc
ABTOMATH3UPOBAHHOTO CaMocCTosTebHOE
1 5 CTYJICHTOB IO [K-4.1
JNEKTPONPUBOAA  MOTAJIKH n3yvdeHne .
N . U3y4YEeHHOH Teme
CTaHa XOJIOJIHOW TIPOKATKH y4eOHOit u
HayJHOU
JIUTEPATYPhI
HUroro no pasaeny 1 5
10. Paszzen 10
IloaroroBka k
10.1 Uzyuenune MIPAKTHYECKOMY
ABTOMAaTH3UPOBAHHOTO 3aHSTHIO. .
JNEKTPONPUBOAA BXOJHOTO CamocTosaTenpHOe Yermbiit onpoc
2/21 7 CTYIEHTOB IO IK-4.1
HAKOTHUTEJIS TOJIOCHI U3ydeHHE .
N U3y4IeHHOH Teme
arperata HETIPEePHIBHOTO y4eOHOi u
TOPSYEro MUHKOBAHUS HaY4HOH
JUTEPATyPHI
Wroro no pasneny 221 7
11. Pazpmen 11
111 Brimonnenne
PITTOJHEHH 64,6 MK-4.1
KYpPCOBOT'O MPOEKTa
HWroro no pazneny 64,6
12. Pa3pmen 12
12.1 BreayauropHas TK-4.1
KOHTaKTHas pabora
Hroro no pazpeny
13. Paznen 13
13.1 KonTpoib [K-4.1
Hroro no pazpeny
HWroro 3a cemectp 6/41 1118,6 9K3aMEH, KII
KYpCOBOM MPOEKT
Hroro no aucnumninuze 6/41 |118,6 My P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3alii  TPEAYCMOTPEHHBIX BUAOB yueOHOM paboThl B  KayecTBe
00pa30BaTeNbHBIX TEXHOJOTHI B MPENOAaBaHNN JUCLMIUIMHBI UCTIONb3YIOTCS TPAULMOHHAS
U uH(POPMAIMOHHO-KOMMYHUKALIMOHHAs ~ oOpa3oBarenbHble  TexHoJoruu. llepenaua
HEOOXOJUMBIX TEOPETHYECKUX 3HAaHUH U (OPMHPOBAHHE OCHOBHBIX IPEJCTABICHHM
IPOUCXOTUT C UCTIONB30BAaHUEM MYJIbTUMEIUHHOTO 000PYIOBAHHMS.

ITpu npoBeeHNH MPAKTUYECKUX 3aHATUI HCIIOJIb3YIOTCS paboTa B KOMaH/I€ U METO/Ibl
UHGOPMALIMOHHBIX TEXHOJIOTHIA.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4YaroIIMXCst
IIpencraBneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 VYueOHo-MeTONMYecKOe H HHMPOPMAINMOHHOE oOOecmeyeHHe JUCHUILINHBI
a) OcHoBHas UTEpaTYypAa:
1.Illoxun, B. B. DnexTpornpuBoj arperatoB METaITypru4ecKoro Mpou3BOACTBA : yu4eOHOe

noco6ue / B. B. [lloxun, A. C. CapBapos ; MI'TY. - Marautoropck, 2014. - 151 c. : rpad.,
cxeMsbl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=804.pdf&show=dcatalogues/1/11
16042/804.pdf&view=true (nara oopamenus: 02.06.2021). - MakpooObeKT. - TEKCT :
anekTpoHHBIN. - ISBN 978-5-9967-0499-6. - IMmeeTcst medaTHBIN aHAJIOT.

0) JlomostHuTEIbHAS JIATEPATYpA:

1.Hukutenko, I'. B. DnexTponpuBoa MNpoM3BOACTBEHHBIX MexaHu3moB [Tekcr] /
Hukwurenko I'. B. - U3natensctBo "Jlanp" 2-e u3n., ucnp. u gom., 2013. - 208 crp. — pexum
nocryma: http://e.lanbook.com/enter.php?su_Im=-1 - 3arnasue c skpana - ISBN 978-5-8114-
1468-0

2. Mockanenko, B.B. CucteMbl aBTOMaTU3MPOBAHHOTO YIIPABICHUS 3JIEKTPONPUBOIA
[Tekcr] : Yuebnuk / B.B. Mockanenko. - M.: HULl UH®PA-M, 2014. - 208 c.: 60x90 1/16. -
(Cpennee  mpodeccuoHanbHOe  oOpa3zoBaHMe). (TMepemier) —  peXuM  JIoCTyma:
http://znanium.com/index.php?logout - 3arnasue ¢ sxpana - ISBN 978-5-16-005116-1 =1

3.®pomnos, B.fl. YcrpolicTBa CHIIOBOM 31€KTPOHUKHU U TPeoOpa3oBaTeIbHOM TEXHUKH C
Pa30MKHYTHIMH M 3aMKHYTBIMH CHCTEMaMH ympaieHuss B cpeme Matlab — Simulink :
ydaebHoe nmocobue / B.S1. ®ponos, B.B. CMopoanHoB. — 2-¢ u3f., ctep. — Cankt-IletepOypr :
Jlanb, 2018. — 332 c. — ISBN 978-5-8114-2583-9. — TekcT : anekTpoHHbI# // DIeKTpOHHO-
oubmuorteunas cuctema «Jlauby» : [caiit]. — URL: https://e.lanbook.com/book/106890 . —
Pexwum noctyma: iist aBTOpH3. OJIH30BATENECH.

4.®posnos, FO.M. Perynupyemslii aCHHXPOHHBII 3IEKTPONPHUBOL : yueOHOe mocobue /
KO.M. ®posnos, B.I1. Hlensikun. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2018. — 464
c. — ISBN 978-5-8114-2177-0. — Tekcr : anekTpoHHbIH // DNeKTpoHHO-OMOIMOTE HAasl CH-
crema «Jlauby : [caiiT]. — URL.: https://e.lanbook.com/book/102251 . — Pexxum goctyma: mis
aBTOPH3. MOJIb30BATEIIEH.

5.®ypcos, B.b. MonenupoBanue 3aeKTponpuBoa : yuebnoe mocodue / B.b. ®ypcos.
— 2-e u3f., ucnp. u pon. — Cankr-IlerepOypr : Jlans, 2019. — 220 ¢. — ISBN 978-5-8114-
3566-1. — TekcT : ameKTpoHHbIH // DnekTpoHHo-0MbMHoTeYHas cucteMa «Jlauby : [calT]. —
URL: https://e.lanbook.com/book/121467 . — Pexwum focTy-1a: 1yt aBTOPHU3. MOJIb30BaTEIEH.

B) MeTonuyeckue ykazaHus:



Tepéxun, B.b. KomnbeiorepHoe MoJelInpoBaHUe CUCTEM DJIEKTPONpPHUBOJA: YdeOHOe

nocobue / Tepéxun B.B., [lementses F0.H. - Tomck:M3a-Bo ToMcKoro monurex.

yauBepcuteta, 2015. - 307 c.: ISBN 978-5-4387-0558-1 - Tekcr :

http://znanium.com/catalog/product/701804

IIOJIL30BaTENIEH.

— Pexum  pocryma: A

r) [Iporpammuoe o6ecneuenue u UuTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue o

0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH
MS Windows 7

) 11-1227-18 oT
Professional(msst 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7

) J-757-17 oT
Professional (st 27 06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |y 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOTHO 0eccpouHO
MathWorks
MathLab v.2014 |[K-89-14 or 08.12.2014 OeccpouHo
Classroom License
FAR Manager CBOOOJIHO 0ecCpovHO

IIpodeccnonanbHbie 0a3bI JAHHBIX

U HHGOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI

Hazpanue Kkypca

CchUIKa

OneKTpoHHas

Oasza
n3panuii East View Information Services,

NEpUOANYICCKUX

https://dlib.eastview.com/

HannonanpHas

MH(pOPMaLIOHHO-

aHaJIMTHYecKass cucremMa — Poccuiickun
HHACKC HaydHoro ruTupoBanus (PYHI)

URL.: https://elibrary.ru/project_risc.asp

(Google Scholar)

[TouckoBast cucrema Axagemus Google

URL.: https://scholar.google.ru/

WNudopmannonHas cucrema - EnuHoe okKHO
JlocTyna K MHpOpMaIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

®depnepanpHOE

WHCTHUTYT

TroCyadapCTBEHHOC

OromkeTHoe yupexieHue «DenepanbHbIi

IPOMBITTIIIEHHON

URL.: http://www1.fips.ru/

um. I'.'1. HocoBa

OneKTpoHHbIE pecypcbl onbanoTexku MI'TY

http://magtu.ru:8085/marcweb2/Default.asp

ITOJTHOTCKCTOBAs CIIpaBOYHas1 0aza JJaHHBIX

YHuBepcUTEeTCKAS uHGOPMAIHOHHAS g .

cucrenia POCCIS https://uisrussia.msu.ru
MesxayHapoaHas HAYKOMETPHUECKas

pebeparuBHas M nonHoTEKcTOBas Oasalhttp://webofscience.com
JAHHBIX HayyHbelx wm3manui  «Web of

MesxayHapoaHas pedeparuBHas u

http://scopus.com

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

anexkTpoHHbd. - URL:
aBTOPH3.




MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

JlexuroHHas ayuTopus

MynbTMeIMiHBIE cpeacTBa
XpaHEHus, INepejaud U  IMPEICTABICHUSA
uH(pOopMaIU

VYueOHast ayAUTOPUS IS BHITIOJTHEHUS
KypPCOBOTO ITPOEKTa, TOMEIICHHE ISt
CaMOCTOSITENIHOM pabOTHl 00YJaIOLIHXCS

IlepcoHaIbHBIE ~ KOMIIBIOTEPBI €
makerom MS Office, Matlab+Simulink u
BBIXOIOM B MHTEepHET M ¢ JOCTyIOM B
INEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

KoMnbroTepHslii K1acc

IlepcoHaIbHBIE ~ KOMIIBIOTEPBI €
nmakerom MS  Office, Matlab+Simulink,
BBIXOZIOM B IMHTEpHET M ¢ JOCTyIIOM B
INEKTPOHHYIO UH(POPMALIMOHHO-
o0pa30BaTeNbHYIO CPEY YHUBEPCUTETA

ITomenienue [y XpaHEHUS U
npopUIAKTHYECKOTO 00CITY>KHBaHUS
yaeOHOro 000pyIOBaHUS

Cremnaxku Uit XpaHEeHUs y4eOHO-
METOJIUYECKON JIOKYMEHTAIMH, CeU(Bl s
XpaHEHUus y4eOHOro 000py10BaHUs.
WHcTpyMeHTH! 1l peMOHTa J1abopaTopHOTo
00opyIoBaHuUsA




[Tpunoxenue 1

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOI PadoThl CTY1€HTOB

AynuTopHas caMOCTOsTeNIbHAs paboTa CTYINEHTOB HAa NPAKTUYECKUX 3aHATHAX
OCYILECTBIIIETCS MOl KOHTPOJIEM IIPENO1aBaTels.

BreaynuropHas camocTosiTenbHas paboTa CTYJEHTOB OCYILIECTBISIETCS B BHUJE
IpopabOTKX MaTEpUAJIOB JIEKIIMM C IPUMEHEHUEM PEKOMEHyEMOI IUTepaTyphl, padOThl HaJ
KYpPCOBBIM IIPOEKTOM, IOJTOTOBKH K IK3aMEHY.

[lepeueHb TeM MPAKTUYECKUX 3aHITUI

N3yueHne aBTOMaTU3MPOBAHHOTO 3JIeKTponpuBoaa oitomunra 1500

2. H3yueHue aBTOMaTHU3UPOBAHHOT'O 3JIEKTPONPUBO/IA BAIKOB KieTH cTaHa 630
XOJIOJHOU IMPOKATKHU

3. H3yueHue aBTOMaTU3UPOBAHHOTO AJIEKTPOIPUBO/IA PEBEPCUBHOTO
JBYXKJIETLEBOI'O CTaHa XOJIOJHONW MIPOKATKH DJIEKTPONPUBOJ BaJIKOB
HernpepbIBHOrO cTaHa 630 X010/1HOM MPOKATKU

4. V3yueHue aBTOMaTU3MPOBAHHOIO AIEKTPONPUBOAA MOTAJIKU CTaHA XOJIOJAHOMN
MPOKATKH

5. H3yueHue aBTOMaTU3UPOBAHHOI'O 3JIEKTPOIPUBO/IA BXOJHOTO HAKOIIUTEIIS [TOJIOCHI
arperara HempepbIBHOTO TOPSYEro IMHKOBAHUS

=

Pexomennyemas nurepartypa K npakrudeckum 3ansatusam: [loxun B.B.
ABTOMAaTU3UPOBAHHBIN JIEKTPONPUBO]T MEXAaHU3MOB METAJUTYPTrHYECKOTO
MPOU3BOACTBA[ DIEKTPOHHBIN pecypc] : yuebHoe nocodue / B.B.1lloxun, A.C.CapBapos. - M.:
OI'VII HTL «Mudopmpeructp», 2013. Neroc.perucrpanuu 0321302198

KypcoBoii npoexr

[{enpro BBIOJIHEHUST KypCOBOTO IPOCKTa SIBIICTCS 3aKpEIUICHWE W YriyOJcHHe
TEOPETUYECKUX 3HAHUW TIO0 JUCIHHUIUIMHE «ABTOMAaTHU3WPOBAHHBIN SJIEKTPONPHBOI B
COBPEMEHHBIX TEXHOJIOTUSAX (B METAJULYypruH)», pa3BUTHE HABBIKOB PabOThl C TEXHUYECKOM
JUTEpaTypoil, OCBOCHHE METOJIMKH pacdyeTra aBTOMATH3UPOBAHHBIX AIIEKTPOIPUBOIOB,
npHOOpeTeHNE HABBIKOB 000CHOBAHNS TEXHUUYECKUX PELICHUH.

3amaveil TPOEKTUPOBAaHUS SBISIETCS pa3padOTKa aBTOMATU3MPOBAHHOW CHCTEMBI
BJICKTPOHpI/IBOHa THUIIOBOT'O HpOMI)IHIJ'IeHHOFO MEXaHn3mMa JUIA MeTaJ'IJ'IprI/ILIGCKOFO
npousBojcTBa. Ilpu permeHnn 5TOM 3amadyd  CTYAEHTHI JOJDKHBI TOKa3aTh TECHYIO
B3aUMOCBS3b TCXHOJIOTNUYECCKOTO pe)KI/IMa arperaTa HiIM MEXaHU3Ma, Tp€6OBaHI/II7I K
AIIEKTPONPUBOAY, CTPYKTYPY AaBTOMATHU3MPOBAHHOW CHCTEMBI DJJEKTPONpPHBOJIA U €€
2JIEMEHTHOH 0as3bl.

B 3amanuu Ha MpOEKTHUPOBaHUE YKa3bIBA€TCS HAMMEHOBAHNE MEXaHU3MA.
I/ICXO)IHBIMI/I JAaHHBIMU SBJIISTIOTCSA. TEXHOJIOTHUA pa6OTBI ME€XaHHu3Ma, €0 KHHEMaTH4YeCKas
CXeMa, OCHOBHBIC TEXHHUECKUE JaHHBIE, TUIl TPUMEHSIEMOTO JIBUTATEINS U €r0 TEXHUYECKUE
JaHHBIC.

HpI/I MMPOCKTUPOBAHUN NOJIZKHBI OBITh PCHICHEI CICAYIOIUC BOIIPOCHI:

1) aHanmM3 TEXHOJNOTHYECKHX PpPEKHUMOB W  (OPMYJIUPOBaHUE TpeOOBaHHWN K
IIEKTPONPUBOAY;

2) pacyer ¥ BHIOOp AJIEMEHTOB CHJIOBOM YaCTH;

3) 3ammra 3JeKTPONPUBO/IA;



4) BBIOOp CHCTEMBI PETYJIIMPOBAHUS U €€ HIIEMEHTHOH 0a3bl;

5) pacuer 3JIEMEHTOB H y3JIOB CUCTEMbI PEryIHPOBAHHS;

6) pacyer CTaTHYECKUX U IUHAMUYECKUX XapaKTCPHCTHK;

7) coCTaBlicHHE NPUHLUIUAIBHOW CXEMbl U CXEMBbl COCIUHEHHH; OJOK — CcXeM,
(YHKIMOHATIBHBIX U CTPYKTYPHBIX CXEM;

KypcoBoii MpOEKT BBINOJIHACTCS CTYAEHTOM CaMOCTOSATENIBHO I0J PYKOBOACTBOM
npenoaasarens. [losicHurensHas 3anucka nospkHa conepkatbh 40 — 60 nucros. K 3amure
CTYAEHT TOTOBHUT [JOKJAJ IO WTOraM BBIIIOJHEHHON paboThl Ha 3-5 MUHYT, a TaKxe
npeseHtanuo PowerPoint, HarIsgaHO WJUTIOCTPUPYIOIIYIO BBIBOJBI, IOJYYEHHBIC TI0
pe3ysbTaTaM pacueToB.

KypcoBoil mpoeKT BBINOIHAETCS O0YYarOIIMMCSI CAMOCTOSTEIBHO I0J PYKOBOJCTBOM
npenojanarens. [Ipy BBIIOJHEHMHM KypCOBOIO IPOEKTa OOydaroUMics IOJDKEH IoKas3aTb
CBOE YyMeHHE paboTaTb C HOPMATUBHBIM MAaTEPUATIOM U JPYTUMH JHUTEPATypHBIMU
UCTOYHUKAMH, a TaKXKe BO3MOXKHOCTb CHUCTEMAaTH3MpPOBATh U aHAIM3UPOBATh (HaKTUUECKUN
MaTepuail U CaMOCTOSTENBHO TBOPYECKU €TI0 OCMBICIUBATD.

B Hauane nzydeHus IUCHUILIMHBI IPENoaBaTesb npeaiaraeT 00yJaromuMes Ha BBIOOD
MEePEUYeHh TEM KYPCOBBIX MPOEKTOB. (OOy4yaromMiiCs CaMOCTOSITEIBHO BBHIOMPAECT TEMY
KypcoBoro mnpoekra. CoBnajieHHe TeM KypCOBBIX NPOEKTOB Y CTYIEHTOB OJHOM y4deOHOMH
TPYIIIBI HE JOMYCKaeTCs. YTBEPKIECHHE TEM KYPCOBBIX IMPOEKTOB IMPOBOAMUTCS €XKETOJHO Ha
3acelaHuM Kadeapsbl.

[Tocne BpIOOpa TeMBI MpenoaBaTesb GOPMYIUPYET 3aJaHNE 110 KYpCOBOMY IPOEKTY U
pPEKOMEH/IyeT MepedyeHb JMTEpaTyphbl I €ro BBIIOJIHEHUA. VICKIIOUMTENbHO Ba)KHBIM
SIBIISICTCS MCTOJIb30BaHNE MH(POPMAIIMOHHBIX HCTOYHHKOB, & IMEHHO cUCTeMbI «HTepHETY,
YTO JJaCT BO3MOKHOCTh 00y4aromumMcst 6osiee MoJHO U3JI0KHUTh MaTepHall 110 BBIOpaHHON UMU
TEME.

B npouecce HamucaHus KypcoBOTO IpoOeKTa OOydaroUMics JOJDKEH pa300paThCsl B
TEOPETUYECKUX  BOIpOCaX M30paHHOW TEMBl, CaMOCTOSITENBHO IPOAHAIU3UPOBATH
IPaKTUYECKUH MaTepHal, pa3o0paTh 1 000CHOBATh MPAKTHUUYECKHUE MTPETIOKEHUS.

[IpenomaBaTens, TPOBEPUB MPOEKT, MOXKET BO3BPATUTH €ro JUIA JOPa0OTKH BMECTE C
NUCbMEHHBIMU 3amMeuyaHusIMH. CTyOeHT JOJDKEH YCTPAaHUTh IIOJyYeHHbIE 3aMedyaHus B
YCTaHOBJIEHHBIN CPOK, MIOCJIE YETr0 MPOEKT OKOHYATENIbHO OLEHUBACTCS.

[IepedeHp NpUMEPHBIX TEM KYPCOBBIX IIPOEKTOB

=

Tema KypcoBOro npoexkra

ABTOMaTH3HpOBaHHBIﬁ QJICKTPOIIPHUBO/ HaCOCHOH YCTAaHOBKH

ABTOMAaTU3UPOBAHHBIH NEKTPONIPUBOA JHPTA

DNIEKTPONPUBOJI MAXTHOU MOAHEMHON YCTAHOBKU

ABTOMaTH3HpOBaHHBIﬁ QJICKTPOINIPUBOJ AIMOCOCA

ABTOMaTH3UPOBAHHBIN IEKTPONPUBOJ] MEXaHU3Ma IOBOPOTA KOHBEPTEPA

ABTOMAaTU3UPOBAHHBINAIEKTPONPUBOJIKIETH CTaHA X0JI0JHON pokaTku 2500

ABTOMaTH3UPOBAHHBIN IEKTPONPUBOJ] CKUIIOBOTO O IbeMa TOMEHHOM neun Ne9

O INO|O B WINF-

ABTOMaTH3UPOBAHHBIN IEKTPOIPUBO/] IIONIEPEUHOTO TPAHCTIOPTHUPOBOUHOTO
MaHunyisitopa MHJI3

9 | DuekrpomnpuBox mukcepa KKI|

10 | ABTOMAaTH3MPOBAHHBIH NEKTPOIPUBOJ] BAJIKOB MATUKIETHEBOro cTana 630

11 | ABTOMaTU3UPOBAHHBIN IEKTPOIPUBO.I pa3maTsiBaTes ctaHa 2000 xonoaHoM
IIPOKATKH

12 | ABTOMaTH3MPOBAHHKIIN AMEKTPONIPHBOJ] MeXaHN3Ma nogabeMa kpana DCITL]

13 | ABromaTtusupoBaHHblif anekTponpuBoa Motanku AHI'L] ITAO «MMK»

14 | ABToMaTH3upoOBaHHbIM AneKkTponpuBoa Motaiku ctana 2500 JIITI-4 ITAO «MMK»

15 | ABTOMaTH3MPOBAHHBIN ANEKTPONTPUBO HAKUMHOTO ycTpoiictBa ctana 5000 JITIII-9




ITAO «MMK)»

16 | ABTOMAaTH3MPOBAHHBIHN MEKTPONIPHUBOJ ITacTUHYaTOrO nurarens JOP-5

17 | ABTOMAaTH3UPOBAHHBIN IEKTPONPUBOJL BooumibHOro crana 2500%6 OAO «bMK»

18 | ABTOMAaTH3MPOBAHHBIH NEKTPOIIPUBO MEXaHNU3MA KauaHUs KPUCTAJUIM3aToOpa
MHJI3

19 | ABromaTu3upoBaHHbIH ekTponpuBox kucaopoaaoit gypmer KKII ITAO «MMK)»

20 | ABTOMATH3WPOBAHHBIN JIECKTPOIPHUBO]T BAJIKOB YepHOBOM Kitetn ctan 370 CIIL]

21 | ABTOMATH3MPOBAHHBIN AJICKTPONPHUBOI HAKMUMHBIX BUHTOB YePHOBOW KJICTH CTaHA
2500 JIITL-4 TTAO «MMK)»

22 | ABTOMaTH3WPOBAHHBIN JIEKTPONPUBO]T TTOAbeMa KuciopoaHon Gypmbr KKIT

23 | ABTOMaTU3MPOBAHHBII JIEKTPOIPHBO/] CKUIIOBOTO MO beMa ToMeHHOi reun Nel0
ITAO «MMK»

[Ipunoxenue 2

OueHoYHBIE CPeICTBA /15 POBeIeHNUs IPOMEKYTOUHOMH aTTecTAlMI

IIpomedicymounas ammecmayus umeem yeivblo Onpedeiums cmenetb 00CMUNCEHUs.
3aNIAHUPOBAHHBIX Pe3YIbMamos 00yyeHuUs 3a OnpeoesieHHbll nepuoo ooyuenus (cemecmp) u
npo6oouUmcs 8 hopme dK3ameHa u 8 hopme 8bINOIHEHUSL U 3AUUMbL KYPCOBO20 NPOEKMA.

a) IIhanupyemvle pe3ynbmamvl 00yueHus U OYeHOUYHble cpedcmea Ol NPO8eOeHUs
APOMENCYMOYHOU ammecmayuu.



Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHSA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

[1K-4: CriocoGHOCTh MOJrOTOBUTH KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIIUH SCKU3HOTO, TEXHUUECKOTO U pab0vero NpOeKTOB CHCTEMBI

SJICKTPOIIPHUBOAA

[1K-4.1

OCYHIGCTBJI?IGT IMOATOTOBKY KOMIIJICKTA
KOHCTPYKTOpCKOﬁ AOKYMCHTAaIuu,
TCXHUYCCKUX U pa60q1/1x IIPOCKTOB
CUCTCMBI JJICKTPOIIPUBOAA

[IpumepHbIe BONIPOCHI Il IPOBEAECHUS TPOMEKYTOUHOM aTTecTaluy (3almTa
KYpCOBOI'O IIPOEKTA)

Onpenenuts napameTpsl peryasTopa Toka sKops

Onpenenuts napameTpsl peryasTopa CKOpOCTH

OmnpenenuTs mapaMeTpsl PETYIATOPa TOKA BO3OYKICHHS

Onpenenuts napamerpsl peryisaropa 3/1C npu 1ByX30HHOM pEryJIMpPOBaHUH CKOPOCTU
Onpenenuts U NOKa3aTh HA MEXAHUYECKON XapaKTEPUCTUKE BETMUMHY CTATUYECKOU
IIPOCAZKU CKOPOCTH B pa3oMKHYTOH U 3aMKkHyTOM CAPC c II-perynaropom ckopoctu
[TosicHuTb, Kak popMuUpyeTCsi CUTrHaII epeKItoueHus rpynmn Bentuiei B TI1
KoHCcTpyKkTHBHBIE 0COOCHHOCTH JIBUTATENEH /ISl METAJUTYPrU4eCcKOM MPOMBIIIIEHHOCTH
KoHcTpykTHBHBIE 0COOEHHOCTH TPpeoOpazoBaTenel s METaTypruiecKkoi
ITPOMBIIITIEHHOCTH

[TpumepHble BONPOCHI JUIsl TPOBEACHUS IPOMEKYTOUHON aTTecTaluu (MMOArOTOBKa K
9K3aMEHY)

HadepTuTh CTpyKTYpHYIO CXEMY ABUTATENs MOCTOSIHHOIO TOKa HE3aBUCUMOTO
BO30YKJEHUS PU HEM3MEHHOM MTOTOKE BO3OYKICHHUS.

3anucatb (GOpMyJIbI AJ1s1 ONPEEICHHS IEKTPOMAarHUTHON M 3IEKTPOMEXaHUYECKOi
MIOCTOSIHHOM BpEMEHH, CONPOTUBIIEHUS SKOPHOU 1enH, Koddduruenta cesizu DC u
CKOPOCTH BpaleHMsI, KOHCTPYKTUBHOM MOCTOSIHHON MalllMHbI IOCTOSSHHOTO TOKA.
Haueptuth cXeMy peBEpCMBHOIO MarHUTHOT'O ITyCKATENs I YIPABICHUS
ACMHXPOHHBIM KOPOTKO3aMKHYTBIM JIBUTATEIIEM.

HaueptuTh eCcTECTBEHHYI0 MEXaHUYECKYIO XapAKTEPUCTUKY JIBUTATEIS IOCTOSIHHOTO
TOKa HE3aBUCUMOT'0 BO30YKICHUSI.

Haueptuts peoctaTHble MEXaHMYECKUE XAPAKTEPUCTUKH IBUTATENS IIOCTOSITHHOTO TOKA
M10CJIeI0BATEIHHOTO BO30YKICHUSI.




Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

Ha‘-IepTI/ITB MCXAaHUYCCKUEC XAPAKTCPHUCTHUKU ABUTATCIIA ITOCTOAHHOI'O TOKAa
HE3aBUCUMOTI'0 BO30YXKACHUS IIPU PA3IMUHBIX HAPSXKEHUSX HA €ro SIKOpe.

Ha‘-IepTI/ITB MCXAHUYCCKUC XAPAKTCPUCTUKU ACUHXPOHHOI'O ABUTATCIIA IIPU PA3JIMIHBIX
4acTOTax MUTAIOIIEr0 HaNpsHKEHUS.

Vka3aTb TOPMO3HBIC PCIKHUMBI IJIA ABUTATCIIA IIOCTOAHHOI'O TOKAa HE3aBUCHUMOT'O
BO30YKJIEHUS; U TUX PEKUMOB HAUEPTUTh MEXaHUUECKUE XapaKTePUCTHKH.
Ha‘-IepTI/ITI) MCXAaHUYCCKHUEC XapPaKTCPHUCTHUKU ABUTATCIIA IIOCTOAHHOTI'O TOKa
HE3aBUCUMOTI'0 BO30YXKACHHUS B PEXKUME JUHAMUYECKOTO TOPMOKEHHS (TOPMOXKEHUS C
HE3aBUCHMBIM BO30YKJICHHUEM H C CAMOBO30YKICHHUEM ).

HauepTuTh MEXaHMUYECKYIO XapaKTEPUCTUKY ACHHXPOHHOT'O JIBUTATEINs B PEXKUME
JANHAMHUYCCKOI'0 TOPMOKCHUS.

Haueptuth Tpexda3Hyro MOCTOBYIO CXeMy BBIIPSIMIICHUS. YKa3aTb HOMEpa TUPUCTOPOB
B CXEMC B COOTBCTCTBHHU C UX ITOPAAKOM pa6OTI)I.

Kak n3MeHuTCs yroj KOMMYTAlLUU MPH YBEIMYEHUN UHIYKTUBHOTO CONPOTUBIICHUS
(a3sl TpanchopmaTopa.

Kak n3MeHuTCs yroj KOMMYTaIUU NPH YBETMYEHUHU TOKA HArpPy3KHU THPUCTOPHOTO
npeoOpaszoBaress.

HauepTuTh BHELIHNE XapaKTEPUCTUKH ITPeoOpa3oBaTeist U MEXaHUUECKUE
XapaKTepUCTUKH MTPUBOJAA C YUETOM 30HBI IIPEPHIBUCTOTO TOKA. YKa3aTh IPAHUILY 30HbI
MPEPBIBUCTOTO TOKA.

Yka3zaTh OCHOBHbIE 0COOEHHOCTH MHBEPTOPHOT'O peKuMa padoThl Mpeodpa3zoBaTessl.
HaqepTI/ITB MCXaHUYCCKHNE XapaKTECPHUCTUKNU BEHTHIIBHOT'O 3JICKTPOIIPHUBOAA JJIA
WHBEPTOPHOTO PeXHMa pabOThI Tpeodpa3oBaTes.

3anucaTh COOTHOIIECHHE JUJISl YIJIOB YIIPABJIEHUS BEHTHIBHBIX IPYIII PEBEPCUBHOTO
TUPUCTOPHOTO NMpeodpazoBartes MpH JMHEHHOM U HETMHEHHOM COTJIACOBAHUU YTJIOB.
Haznauenue normyeckoro nepexitoyaroniero ycrpoicrsa (JIIIY) B peBepcuBHbIX
TUPUCTOPHBIX PeoOpa3oBaTeNsiX ¢ pa3esIbHbIM yIpaBlIeHHEM BEHTHIbHBIMU
TpyIIIaMu.

HauepTuTh MexaHHUYECKHE XapaKTEPUCTHKH JIEKTPOIIPHBOJIA C PEBEPCUBHBIM




Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

TUPUCTOPHBIM IpeoOpa3zoBaTeieM AJisl MUTaHUS SIKOPHOH IIETIH IABUTATENs IPH
UCIOJIb30BAHUU NIPEOOpa30BaTENs C Pa3/ieiIbHBIM YIPABIECHUEM IIPH JTMHEHHOM U
HEJIMHEIHOM COTJIaCOBaHUH YIJIOB.

3anucarh NepeAaTouHyo (HyHKIMIO THPUCTOPHOTO peodpazoBaTeis U GopMyJIbl A
OTIpeJIeJICHUS TTApaMETPOB ATOH MepeIaTOYHON (PYHKITHH.

VYkazare TUIIBI IPeoOpa3oBaTelis YacTOThI Ul JIEKTPOIPHUBO/IAa IEPEMEHHOTO TOKA.
HauepTuts cUI0BYIO CXE€MY TUPUCTOPHOTO IMPeoOpa30BaTesl 4aCTOTHI CO 3BEHOM
IIOCTOSIHHOT'O TOKA.

HauepTuTh cHIIOBYIO CXE€MY THPHUCTOPHOTO MTPe0Opa3oBaTetst Y4acTOTHI C
HEINOCPEACTBEHHOM CBSA3bIO.

HaduepTuTs BpeMeHHYIO AUarpaMMy HarpspKEHUS Ha BBIXOJIE TpeX(hazHOTro
aBTOHOMHOT'O HHBEPTOPA HAIPSDKEHUS IIPU JUIUTENIbHOCTH paboThl THpHcTOpoB 120
JIL.ITPALYCOB.

HauepTuTh BpeMEHHYIO AUarpaMMy HalpsDKEHUS Ha BBIXOJIE TpeX(hazHOro
aBTOHOMHOT'O MHBEPTOpA HANPSKEHUS MPU JIIUTEIILHOCTH padboThl TUpUCcTOpoB 180
IJ.TPaLyCoOB.

HavepTuTh BpeMeHHY0 AMarpaMMy HampspKeHUs 171 0JHOM (a3bl mpeobpazoBaTens
YacTOThI C HETIOCPEICTBEHHON CBSI3bI0, KOTOPAsi CTPOUTCS Ha OCHOBE Tpex(a3Hoi
HYJIEBOU CXEMBI.

HavepTuTh QyHKIMOHATBHYIO CXEMY ABYXKOHTYPHOU CUCTEMBI PETYIUPOBAHUS
CKOPOCTH C BHYTPEHHUM KOHTYPOM PETyJIUPOBaHUS TOKA.

HadepTuTh CTpyKTYpHYIO CXE€MY CUCTEMBI ABYX30HHOTO PETYJIIMPOBAHUS CKOPOCTHU C
3aBHCUMBIM OCJIa0JIEHUEM ITOTOKA BO3OYXKIACHHUS ABUraTeNs B PYHKIUH 3/IC IKOPS
JIBUTATEJSI.

HaueptuTh norapuMuieckyro aMIIMTyIHO — YaCTOTHYIO XapakTepucTuky (JIAUX)
Pa30MKHYTOT'0 KOHTYpa, HACTPOEHHOTO 110 MOYJIbHOMY ONITUMYMY (MHUHHMAaJIbHAS

HCKOMIICHCHUpYCEMad IOCTOSAHHAA BPEMCHHA TH ).YKaSaTB YaCTOThI COMPSIPKCHUA YIACTKOB

JIAUX.
Hauepruts JIAUX pazoMKHYTOro KOHTYpa, HACTPOEHHOI'O IT0 CUMMETPUYHOMY
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ONTUMYMY (MHHHMaJIbHAs HEKOMIIEHCUPYEMast IOCTOSHHAsA BpeMeHH T, ). YKasarh

4acTOThI conpsibkeHus ydacTkoB JIAUX.

3anucarh 00001eHHYIO POPMYITY JUISL ONIPEISIICHHS TePEIaTOYHON (PYHKIINH
perynaropa npu HacTporKe KOHTYpa MO MOJYJIbBHOMY ONTUMYMY B CHUCTEMAax C
MTOTYUHEHHBIM PETYJIUPOBAHUEM KOOPIHHAT.

HavepTuth nepexoHbie IPOIECCH TOKA U CKOPOCTHU B IBYXKOHTYPHOI cucTeMe
PETYJIIMPOBAHMSI CKOPOCTH C BHYTPECHHUM KOHTYPOM PETYIHPOBAHUS TOKA IIPH
W3MEHEHUU CUTHAJA 33/IaHUs CKOPOCTH OT 3a7aTunka nuuteHcuBHocTH (I1 — perynsarop
CKOPOCTH).

HaveptuTh nepexoHbie IPOIECCH TOKA U CKOPOCTHU B IBYXKOHTYPHOI cucTeMe
PETYJIHPOBAHMS CKOPOCTH C BHYTPEHHUM KOHTYPOM pPEryJIUpOBaHUs TOKa IMpU Habpoce
Harpysku (I1 — perynsatop ckopocTh).

HadepTuTh nepexofHbIe IPOIECChl TOKa U CKOPOCTH B JIBYXKOHTYPHOH cHCTEMe
PETYIUPOBAHUS CKOPOCTU C BHYTPEHHUM KOHTYPOM PETYIHPOBAHUS TOKA MIPH
W3MCHECHHUU CUTHAJIA 3a1aHUsI CKOPOCTH OT 3anaTunka naTeHcuBHoCcTH (ITU — perynstop
CKOpPOCTH; Ha BXOJIE PETYISATOpa CKOPOCTH (PUITBTP HE YCTAHOBIIEH).

HadepTuTh mepexofHbie IPOIECChl TOKA U CKOPOCTH B JIBYXKOHTYPHOH cHCTEMe
PETYIHUPOBAHMS CKOPOCTU C BHYTPEHHUM KOHTYPOM PETYIHPOBAHUS TOKA MIPH
W3MCHECHHUU CUTHAJIA 3a1aHUsI CKOPOCTH OT 3ajaTunka naTeHcuBHocTH (ITU — perynstop
CKOpPOCTH; Ha BXOJI€ PETYIATOpa CKOPOCTH (PUIBTP YCTAHOBJICH).

HadepTuTh nepexofHbIe IPOIeCChl TOKa U CKOPOCTH B JIBYXKOHTYPHOH cHCTEMe
PETYIHUPOBAHMS CKOPOCTU C BHYTPEHHUM KOHTYPOM PEryJIHpOBaHUS TOKA MPH HaOpoce
Harpysku (IT1 — perynsarop ckopocTh).

HaveptuTh nepexoHbie IPOIECCHl TOKA U CKOPOCTH B CHCTEME DIICKTPOTIPUBOA C
MTOTYUHEHHBIM PETYJIUPOBAHUEM KOOPIAMHAT C JIBYX30HHBIM PETYIUPOBAHUEM CKOPOCTH
C 3aBUCUMBIM OCJIa0JICHHEM MOTOKA B (DYHKITUU DJIC SIKOPS IBUTATENS TIPU PA3TOHE
JIBUTATEIIS IO MAKCUMAJTBHOM CKOPOCTH (CHTHAJ 3aIaHMsI CKOPOCTH MOJIAETCS OT
3a/laTYMKa MHTEHCUBHOCTH, PETYISATOP CKOPOCTH — IPOMOPIIUOHATLHBIN I
MIPOITOPIIMOHATBHO-HHTETPATHHBIN ).
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[TosicHuTh Ha3HaYEHNE KOPPEKTUPYIOIIETO YCTPOHCTBA B KOHTYPE PeryJIMpOBaHUS
CKOPOCTH IIPH JIBYX30HHOM PEryJIMPOBAaHUH CKOPOCTHU BPALIECHUS ABUraTEIs.
[TosicHUTh Ha3HaYEHNE KOPPEKTUPYIOIIETO YCTPOMCTBA B KOHTYPE PEryJIMPOBAHUS 3/IC
SKOPSI IPU IBYX30HHOM PETYJIMPOBAHUN CKOPOCTH BPAILIEHUS IBUTATEIIsL.

Crioco0b1 KoppeKuu Ko UIMEHTA Mepeladyn PEryIsaTopa CKOPOCTH IIPH W3MEHEHUH
MarHuTHOI'O IIOTOKA JBUraTess (HAYePTUTh CXEMBI).

Crioco0b1 Koppekuu KodpGUIMEeHTA ITepeladyn PEryisaTopa 3¢ MPH U3MEHEHUH
MarHuTHOI'O IIOTOKA JBUraTess (HAYepPTUTh CXEMBI).

VYka3aTb OCHOBHbIE TPEOOBaHHUS K JIEKTPOIPUBOY MEXaHU3Ma I0BOPOTa KOHBEPTEPA.
YKa3zaTh OCHOBHbIE TPEOOBaHUS K 3JEKTPONPUBOILY MEXaHH3Ma MepeMeIieHus] PypMbl.
VYka3aTb OCHOBHbIE TPEOOBAaHHUS K JIEKTPOIPUBOAY MEXaHU3Ma KauaHuUs
KpHUCTAJIN3aTOPa MAIIMHbI HEMPEPHIBHOT'O JINThS 3arOTOBOK.

VYka3aTb OCHOBHbBIE TPEOOBAHUS K 3IEKTPONPUBOAY TAHYIIEH KIETH (TSIHYLIUX POJIUKOB)
MaIllMHbl HEMPEPHIBHOT'O JINThS 3arOTOBOK.

YkazaTe OCHOBHBIE TPEOOBaHUS K SJICKTPONPHBOY MEXaHM3Ma ra30pe3Ky MaITuHBI
HENPEPHIBHOTO JIUThS 3aTOTOBOK.

HadepTuTh KaueCTBEHHYIO 3aBUCIMOCTh MOMEHTA COTIPOTUBIICHUS Ha BaJly JABHTATEIS
OT yIJla IOBOPOTa KOHBEpTEpa.

HauepTuTh KauecTBEHHYIO 3aBUCIMOCTh MOMEHTA COMPOTUBIICHNS Ha Bajly ABUraTess
OT KOJIMYECTBA METAJlIa B KOHBEpTEpe (MpU pa3IMYHBIX YIIax MOBOPOTA).

HaueptuTs nuxsiorpaMMy paboThl 3I€KTPOIIPUBOA KOHBEPTEPA U YKa3aTh
BBITIOJTHSIEMBIE OTIEPAITUH.

C xakoil 1enpio Uit MeXaHu3Ma MOBOPOTa KOHBEPTOPA IPUMEHSIOT
MHOTOJIBUTATENbHBIN IIEKTPOTIPUBO/I.

HauepTuTh 3aBUCMOCTH MOMEHTA CONPOTUBIICHHUS Ha BTy OT BPEMEHH U1 MEXaHU3Ma
kpucramumzaropa MHJI3.

HauepTuTh TaxorpamMmmy U Harpy304HYIO AUarpammy Jjsl TJIIaBHOTO 3JEKTPONIPUBOIA
OJIFOMMHTA.

Ilepeuncanth OCHOBHBIE TPeOOBAHHUS K AJIEKTPONPUBOJY BAJIKOB OJIFOMUHTA.
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YkazaTh OCHOBHbBIE 0COOCHHOCTH MHUBHIYyaJIbHOTO 3JICKTPOIPUBO/IA BAIKOB
OJIFOMMHTA.

Haueptuts TaxorpamMmy M Harpy304Hyro AMarpaMMy IJIaBHOIO 3JIEKTPOIPUBOIA
YMCTOBOH KJIETH HENPEPBIBHOIO JIMCTOBOI'O CTaHA TOPSIYEH IPOKATKHU.

[lepeuncnutb OCHOBHBIE TPEOOBAHUS K JIEKTPONPHUBOAY BaJIKOB UMCTOBBIX KJIETEH
HEIPEPBHIBHOIO JIUCTOBOIO CTAHA FOPSIYEH ITPOKATKHU.

VYKa3aTb OCHOBHBIE THIIBI CTAHOB XOJIOJHON IIPOKATKHU.

VYka3aTb TEXHOJIOTUYECKHE ITPOLIECCHI VISl HETPEPBIBHOTO JJUCTOBOTO CTAHA XOJIOIHOU
IIPOKATKH.

VYka3aTb TEXHOJOTUYECKHE ITPOLIECCHI JUIsl PEBEPCUBHOTO CTaHA XOJIOJAHOM MPOKATKH.
Haueptuts TaxorpamMmy u Harpy304Hyr0 AHarpaMmy JJis SJIEKTPOIPHUBO/A BAJIKOB
KJIETH HETPEPBIBHOTO JINCTOBOI'O CTaHa XOJIOJAHOMN MPOKATKH.

HavepTuth 3aBUCHMOCTD YTII0BOM CKOPOCTH BpalleHus: 6apadaHa, JIMHEHHON CKOpOCTH
JBHKEHUS IIPOKATHIBAEMOI'0 METaJlla, MOMEHTA, Pa3BUBAEMOT0 JABUTATENIEM, TOKA
SIKOPHOM LIENN JBUTATENSI OT AUAMETPa pyJIOHA JJIsl MOTAJIKHA HENPEPBIBHOTO JINCTOBOTO
CTaHa XOJIOJHOM IIPOKATKHU.

HavepTuth 3aBUCHMOCTD YTII0BOM CKOPOCTH BpalieHus OapadaHa, JIMHEHHON CKOPOCTH
JBHKEHHUS IIPOKATBIBAEMOI'0 METaJlla, MOMEHTA, Pa3BUBAEMOTI'0 ABUTATENIEM, TOKA
SIKOPHOU LIENN JBUTATENS OT BPEMEHH JUIsl MOTAJIKU HEIIPEPBIBHOTO JIMCTOBOIO CTaHa
ropsiuei NpoKaTKH.

[lepeuncantb OCHOBHBIE TPEOOBAHUS, IPEABSABISEMbIE K 3JIEKTPOIIPUBOY MOTAJIKH
JIMCTOBOTO CTaHa XOJIOHOM MPOKATKH.

C kaxoil LIeNbI0 B CUCTEMY PETYIIMPOBAHMS HATSIKEHUS TIOJIOCHI 111 MOTAJIKHU JINCTOBOTO
CTaHa XOJIOJHOM IIPOKATK! BBOJAT y3€J1 KOMIIEHCAUHA JTUHAMAYECKOTO TOKA.
Haueptuts TaxorpamMmy U Harpy304Hyr0 AuarpaMMmy IS SJIEKTPOIPUBOIA HAXKUMHOTO
YCTpOICTBa KJIETH IPOKATHOTO CTaHa (PEBEPCUBHBIN CTaH ropsyeil MpoKaTKH, YNCTOBAs
rpyImna Kiereil HempepbIBHOTO JIMCTOBOTO CTaHa ropsiueld MPOKaTKH).

[lepeuncnutb OCHOBHBIE TPEOOBAHHUS K 3IEKTPONPUBOY HAXKMMHOIO YCTPOWCTBA KIIETH
IIPOKATHOT'O CTaHa (PEBEPCUBHBIN CTaH TOpsiuel NPOKATKH, YMCTOBas IPyMIa KieTeil
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HEIPEPHIBHOIO JIMCTOBOT'O CTaHA TOpsiuei IPOKATKH).




6) Ilopsimox mpoBeNeHHS MPOMEXKYTOUHOW AaTTeCTallud, TOKa3aTeld U KPUTEPHUU
OLICHUBAHMS.

[IpomexyTouHas artecTanus 1Mo TUCHUILUIMHE «ABTOMATU3MPOBAHHBIA AJIEKTPONPUBO B
COBPEMEHHBIX TEXHOJIOTUSAX (B METAJUIyprHH)» BKJIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISABIISIIOLINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHHMHA W BIAJCHUH, NpPOBOAUTCS B (opme
JK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUMTENIbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHHs TpH AaHAJUTUYECKUX OIEpalusXx,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHIAPTHBIE CUTYALIUU.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACNbHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0oOy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHCHUS TNPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIEHKY «HEeY/IOBJIETBOPUTEJbHO» (2 0amna) — oOydaromuiics IEeMOHCTPHUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuasa, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.

— Ha OIICHKY «HEeYyJOBJIETBOPUTEJAbHO» (1 Oamn) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHsS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

KypcoBoil IpOEKT BBIOJIHAETCS I0J PYKOBOJICTBOM IIPENOJABATENsSA, B IIPOILIECCE €r0
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAyYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
paciupsisi 3HaHUs, OJTyYEHHbIE TIPU NU3YYEHUU Kypca «ABTOMATU3UPOBAHHBIN JIEKTPONPUBO/ B
COBPEMEHHBIX TEXHOJIOTHSX». [IpH BBIMOIHEHUH KYypCOBOTO MpPOEKTa OOy4aroIluics IOJKeH
M0Ka3aTh CBOE yMeHHE paboTaThb ¢ HOPMATHBHBIM MaTEpHUajIOM M JPYTMMH JIUTEPaTypPHBIMU
UCTOYHHKAMHU, a TaKXe€ BO3MOXHOCTb CHUCTEMATHU3UPOBaTh U aHAJIU3UPOBATh (PaKTHUECKHUM
MaTepHuall U CaMOCTOSTEIBHO TBOPYECKH €0 OCMBICIIUBATh.

B mpouecce HamucaHus KypcOBOTO MPOEKTa OOydYaroluiics JOJMKEeH pa3o0parbesi B
TEOPETUYECKHUX BOIIPOCaX U30paHHOW TEMBI, CAMOCTOSTENBHO TPOAHAIU3UPOBATh IPAKTHUECKUN
MaTtepHa, pa3o0paTh 1 000CHOBATh MPAKTHUECKHUE MPEIOKEHUS.

IToxa3aTen U KPUTEPUH OLCHNBAHUS KYPCOBOI'O IIPOEKTA:

— Ha OLIEHKY «OTJM4YHO» (5 0aymioB) — paboTa BBIIIOJIHEHA B COOTBETCTBHM C 3aJJaHUEM,
00yyaroImuiics MOKa3bIBaeT BEICOKMI YpOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE BOCIIPOU3BEIACHUS U
00BsicHEeHUS MHQOpPMAIMM, HO U HUHTEIUIEKTyaJbHble HABBIKM peIIeHHs MpoOieM U 3ajad,
HaXOXXJCHHUS YHUKAJbHBIX OTBETOB K TMpoOieMaM, OIIEHKM W BBIHECEHHS KPUTHUYECKHX
CYKJICHUH;

— Ha OLIEHKY «Xopomo» (4 6amia) — paGoTa BBHINOJIHEHA B COOTBETCTBHH C 33aJaHHEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHHUS HE TOJBKO Ha YPOBHE BOCIPOU3BEACHHS M OOBICHEHUS
UHPOpPMALIMK, HO M HMHTEIJICKTYaJlbHbIE HABBIKM peLICHHs MNpoOieM M 3a/1ad, HaXOXKACHUS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;



— Ha OLEHKY «yIOBJIETBOPHUTEeIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJjaHiEeM, OOY4YaroLIUiicsl MOKa3bIBAa€T 3HAHUSA HA YPOBHE BOCIPOU3BENCHMS U OOBACHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HEeYy/J0BJIeTBOPUTEIbLHO» (2 Oayia) — 3aJaHue NMPEnoaBaTelis BHIIOTHEHO
YaCTUYHO, B MPOIIECCEe 3alTUTHI PAObOTHl 00YJAIOIIUNCS OMYCKAET CYIIECTBEHHBIC OIMIMOKH, HE
MOYKET [T0Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKU PEIICHUS IOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «Hey/I0BJeTBOPUTEJbLHO» (1 0amn) — 3ajaHue MpenojaBaTeist BBITOJTHEHO
YaCTUYHO, OOY4YarOLIUiiCs HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJEpPKAHUE, HE MOXKET
N0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TOCTABJICHHOM 3a/1auu.





