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PaGouag nporpamma cocrasieHa Ha ocHoBe OI'OC BO 1o HalpaBIeHHIO TTOATOTOBKH
13.03.02 DOmexTposHEepreTHKa M SIEKTPOTEXHHKa (YpoBeHb OakanmaBpHaTta) (TIpHKa3
Muno6pHayku Pocenn ot 28.02.2018 . Ne 144)

PaGouag mporpamMma paccMOTpeHa H 0f0OPeHa Ha 3acefaHiH Kadeapsl MeTalmypruy 1
CTaHAAPTH3ALIH

02.02.2023, mpotoxomn Ne 6 ?
3ap. kadempoit Aj\vm Q M.IO. Ycanos
—_— \
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JIner akTyanu3zanum nporp aMmmsl

[Iporpamma nepecmoTpeHa, 00Cyk1eHa u o1o0pena it peanuzanuu B 2024 - 2025 yyebHOM
roJly Ha 3acefaHnu kadenpsl MeTaTyprud U CTaHIapTH3AIMT

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

[Iporpamma nepecMoTpeHa, 00Cyk1eHa U o100pena it peanusanuu B 2025 - 2026 yuyeOHOM
roJly Ha 3acefaHnu Kadeapsl MeTaTypruy U CTaHIapTH3AIMU

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

[Iporpamma nepecMoTpeHa, 00Cyk1eHa U o100pena i peanusanuu B 2026 - 2027 yuyeOHOM
roJly Ha 3acefanuu kadenpsl MeTawlypruu u cTaHIapTH3ANU

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanosn

[Iporpamma nepecMoTpeHa, oocyxeHa u ogo0peHa /i peaauzauuu B 2027 - 2028 yue6HOM
roJly Ha 3acefaHuu kKapeapsl MeTauyprum U CTaHIapTU3ALMH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB

[Iporpamma nepecMoTpena, oocyxneHa u ogoopeHna i peamuzanuu B 2028 - 2029 yue6HOM
roJly Ha 3acefaHuu Kapeapsl MeTaurypruu U CTaHIapTU3ALMH

IIporokomor 20 1. Ne

3aB. kadenpoit M.IO. Ycanos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto OCBOEHHS IUCHUIUIMHBI SIBJIsiETCS (OPMHUPOBAHUE y CTYAECHTOB 3HAHUN U
MPaKTUYECKUX HAaBBIKOB JUJII PEHICHUS 3aJa4 COBEPUICHCTBOBAHMUS W  Pa3BUTHUS
ABTOMATU3MPOBAHHOTO D3JEKTPOIPHBOJA B OCHOBHBIX arperarax MeETaJTypruyecKoro
IIPOU3BO/ICTBA.

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

JucuumniuHa ABTOMaTU3UPOBAHHBIN 3JIEKTPOIIPUBO]I B COBPEMEHHBIX TEXHOJIOTHUSX (B
METAJUIypru) BXOAMT B 4YacTh yd4yeOHOro TiaHa (QOPMHUPYEMYIO  YYaCTHHKAMH
00pa3oBaTeNbHbIX OTHOLIEHUI 00pa30BaTEIbHOMN IPOTrPAMMBI.

Jns  u3ydeHus JTUCHMIUIMHBI HEOOXOIMMBbI 3HaHMA  (YMEHHUsS, BIAQJCHUS),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

CunoBast 2JIEKTPOHHKA

DNeKTpUUECKHUEe MAIIUHBI

DIIEKTPUUYECKUH PUBOJ]

Teopust aBTOMaTHUECKOTO YIPABICHUS

DeMEeHTHI CUCTEM aBTOMATUKHU

Teopus asekTponpuBoaa

CucreMsl yripaBieHUs 3JIEKTPOIIPUBOJIOB

3HaHus (yMeHUs, BIaJIEHUs ), TOJIyYeHHbIE IPU U3YYSHUH JaHHOW JUCIUILIUHBI OyAyT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka Kk cade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATHM(PUKAITMOHHOH paboThl

3 Komnerenunu ody4arouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHUs

B pesymbraTe OCBOGHHMS  JUCHUIUIMHBI  (MOAYNsS)  «ABTOMAaTH3MPOBAHHBIN
AJIEKTPONPUBOJ, B COBPEMEHHBIX TEXHOJIOTHSX (B METAJUIypruu)» OOYy4aroUuiicsl JOIKEH
00J1a/1aTh CIEAYIONUMU KOMITETEHIIUSIMU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[1K-4 CrnocoOHOCTh OnpenenaTh MPUHLIMIINAIBHBIE PEUICHHs M0 COCTaBy U pPa3MELICHHUIO
3IIEKTPOOOOPYI0BaHUS, KHHEMAaTHUECKUM CXeMaM, JaTYMKaM U IpubOopaM TEXHOJIOTHYECKOTO
KOHTPOJISI, CUCTEMaM PEryIMpOBaHUS U aBTOMATU3ALIMHU, CBSI35M C IPYTUMH CUCTEMaMHU

[1K-4.1 OcymiecTBIsIET MEPONPHUATHS IO BBIOOPY, COCTaBY U PpPa3MEIICHUIO
ANEKTPOOOOPYIOBAaHUS, KHHEMAaTUYECKUM  CXeMmaM, JaTdyhukaM U
npudopaM TEXHOJIOTHYECKOTO KOHTPOJIS, CUCTEMaM pPETYIUPOBAHUS U
aBTOMaTHU3aIMU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAET 4 3a4eTHBIX enuHull 144 akasn. yacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 16,7 akaj. 4acoB:
— aynutopHas — 12 akaj. 4acos;
— BHeayuTopHas — 4,7 akaJl. 4acoB;
— caMmocTosTenbHast pabora — 118,6 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Pazzen/ Tema 2, (B axaz. yacax) E E‘ Bux . KOHTpOJIA Kon
[ — > S O | caMOCTOATENLHOM | YONEBACMOCTH ] | 0o ooy
o & paboThI TIPOMEKYTOYHOH
na6. | mpakr. | €8
Jlek. s aTTecTaluu
3aH. | 3aH. | QO &
1. Pazgen 1
CamocrosTensHoe
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEPATYpPbI
ITouck
JIOTIOJTHUTEIbHON
1.1 Bgenmenue. CunoBas UHPOPMAIIUH T10
4acTh 3a/1aHHOM TeMe VYerHblii onpoc
aBTOMATH3UPOBAHHOTO 5105 4 (pabota ¢ CTYZIEHTOB TI0 [IK-4.1
IEKTPONPHUBOIA B 6ubnuorpaduyec | U3ydeHHOH TeMe
METaJUTypPTHUH. KUM
MaTepHaIaMu,
CIIPaBOYHHKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
).
Hroro no pazneny 0,5 4
2. Paznen 2




2.1 Cucremsbl
PEryInpOBaHUsI B
ANEKTPOTPHBOIAX
METAUTYPTHYECKOTO

npousBojcTBa. Peanmsanus
TUIOBBIX CTPYKTYp CHCTEM

CamocTosaTenpHOe
u3ydeHue yueOHou
Y HAYIHOH
JIUTEPATYPHI
ITouck
JIONIOJIHUTEIBHOM
UHPOPMALIUH T10

pEryIupoBaHus B . .
3aJlaHHO TeMe YcerHblil onpoc
KOMIUICKTHBIX
0,5 (pabota ¢ CTYJICHTOB IO [K-4.1
JNEKTPONPUBOAAX o
oubnuorpaguyuec | U3y4eHHOH Teme
HOCTOSIHHOTO
KUM
Toka.Peanuzanus THHOBBIX
Marepuanam,
CTPYKTYP cUCTEM
CIPaBOYHHUKAMH,
PerynupoBaHus B
KaTaJoraMH,
KOMIUIEKTHBIX
CJIOBapsMH,
JNEKTPONPUBOAAX
SHIUKIIOTICTUSIMHU
HEPEMEHHOI0 TOKa. )
HUroro no pasaeny 0,5
3. Paznmen 3
CamocrosTensHoe
u3ydyeHne yueOHon
Y Hay4HOU
JIUTEPATyPhI
ITouck
JIOTIOJTHUTEJIbHOU
“HPOPMAIIUH T10
3.1 ABTOMaTH3UpPOBAHHBIH 3aJlJaHHOM TeMe VYcerHbIi onpoc
AIIEKTPOTIPUBOL B 0,5 (pabota ¢ CTYZCHTOB 10 [K-4.1
JTOMEHHOM TIPOU3BO/JICTBE. oubnuorpagpuyec | U3y4eHHOH TeMe
KAM
Marepuagam,
CIPaBOYHHUKAMH,
KaTaJOTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
Hroro mo pazneny 0,5
4. Paznen 4
CamocTosaTenpHOe
n3ydeHue yaeOHon
U Hay4yHOH
JUTEPATYPHI
ITouck
JIOTIOJTHUTENIEHOM
o HH@OpMaIUu 1o
4.1 ABTOMaTH3MpPOBAHHBIN Gop " o
SIEKTPOIPHEOL 3aJlaHHOH TeMe VYcTHBIHA ompoc
porip 0,5 (pabora ¢ CTYZI€HTOB IO IK-4.1
CTaJICIUIaBUIILHOTO .
oubnuorpaduyec | U3y4eHHOH TeMe
MPOU3BOJICTBA.
KHM
Marepuaiam,
CIIpaBOYHHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
Hroro no pazaeny 0,5

5. Pazmen 5




5.1 ABTOMAaTH3UpPOBAHHBIH

CaMOCTOSITEIbHOE
u3ydeHue yueOHou
Y HAYIHOH
JIUTEPATYypPhI
TTouck
JIOTIOTHUATEILHOMN
UHPOPMALIUH T10
3aJIaHHOU TeMe

VYcerHbIi onpoc

3IEKTPONPUBO/T B 10 (pabota ¢ CTYJICHTOB IO [K-4.1
MIPOKaTHOM ITPOU3BO/ICTBE. oubnuorpaguyuec | U3y4eHHOH Teme
KHUM
MaTepHaIaMu,
CIPaBOYHHMKAMU,
KaTaJoramH,
CIIOBapsAMH,
SHUUKJIONETUSAMH
).
HUroro no pasaeny 10
6. Paznen 6
ITogroroska k
6.1 N3yuenue NPaKTUYECKOMY
aBTOMAaTH3UPOBAHHOTO 3aHATHIO. YcrHBI onpoc
3JEKTPONPUBOIA BaJIKOB 5 |CamocrosTenbHoe | CTYAEHTOB IO [K-4.1
ket craHa 630 xonomHOU H3yueHHe y4eOHOM | HU3ydeHHOH TeMe
MPOKATKH U Hay4YHOH
JIUTEPaTypPbl
Hroro no pazaeny 5
7. Paznen 7
IloaroroBka k
7.1 Wzydenue
aBTOMAaTH3HPOBAHHOTO TpAKTIICCKOMY .
SIeKTPONPHBOIA 3aHATHIO. YeTHblii onpoc
5 |CamocTosiTenbHOE | CTYOEHTOB TIO [IK-4.1
PEBEPCUBHOTO o o
JIBYXKJICTHEBOTO crana U3y4YeHHE y‘lC?HOI/I U3yUYCHHOI Teme
XOJIOJHON MPOKATKU H HAyTHOH
JUTEPATYpPbI
Wroro no pazneny 5
8. Paznen 8
CamocrosTensHoe
u3y4yeHHne yueOHon
Y Hay4HOU
JIUTEPATYypPbI
ITouck
JIOTIOJTHUTEJIbHON
8.1 ABTOMaTHU3UpPOBAHHBIN UH(OpMAIIH 1O
3JIEKTPOIPHUBOJL 3a/IaHHOU TeMe VYerHbli onpoc
BCIIOMOTATENbHBIX 5 (pabora ¢ CTYZECHTOB IO IK-4.1
MEXaHU3MOB MIPOKATHBIX 6ubnuorpaduyuec | U3y4eHHOH Teme
CTaHOB. KHUM
MaTepHaIaMu,
CIPaBOYHHKAMH,
KaTaJoramH,
CIIOBapsIMH,
SHIUKJIONEIUSAMHU
).
Wroro no pazneny 5

9. Paznen 9




ITogroroBka k

MIPAKTHIECKOM
9.1 Nzyuenne P Y .
3aHSTHIO. VYcertHblit onpoc
ABTOMATH3UPOBAHHOTO
5 |CamocrosiTenbHOE | CTYACHTOB IO [K-4.1
JNEKTPONPUBOAA  MOTAJIKH . .
N n3ydeHUe YUeOHOH | U3y4eHHOH TeMe
CTaHa XOJIOJIHOW TIPOKATKH .
W HAy49HOH
JIUTEPATYPHI
HUroro no pasaeny 5
10. Paszzen 10
IToaroroBka k
10.1 Uzyuenune
MIPaKTHYECKOMY
ABTOMAaTH3UPOBAHHOTO .
TEKTPONDHBONA  BXOHOTO 3aHSITHIO. VYcTHbIi ompoc
porp 7 | CamocrosrTensHoe | CTyAEHTOB IO [1IK-4.1
HAKOTHUTEJIS TOJIOCHI . .
n3ydyeHue yueOHol | M3ydeHHON TeMe
arperara HETIPEePHIBHOTO N
Y HAy4IHOH
TOPSYEro MUHKOBAHUS
JIUTEPATYPHI
Wroro no pasneny 7
11. Paznen 11
111 Beinonnenue
64,6 IK-4.1
KYpPCOBOT'O MPOEKTa
HWroro no pazneny 64,6
12. Paznen 12
12.1 BreayauropHas
YIUTOP IK-4.1
KOHTaKTHas pabora
Hroro no pazpeny
13. Paznen 13
13.1 KonTpoib [K-4.1
Hroro no pazpeny
HWroro 3a cemectp 118,6 9K3aMEH, KII
KYpCOBOM MPOEKT
Hroro no aucnumninuze 118,6 My P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuM  NpPEAyCMOTPEHHBIX BUAOB y4eOHOH paboThl B  KauyecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B NPENOJABAHUU JTUCUUIUIMHBI UCIOJB3YIOTCSA TPAaJULIMOHHAS
U nH(pOPMAIMOHHO-KOMMYHUKALIMOHHAs ~ oOpa3oBareibHble  TexHojoruu. Ilepenaua
HEOOXO/JUMBIX TEOPETHUECKUX 3HAHUNH U (OPMHPOBAHHWE OCHOBHBIX IPEICTABICHHUMA
IPOMCXOIUT C UCTIOJIb30BAaHUEM MYJIBTUMEINHHOTO 000PYA0BaHMSL.

[Tpu npoBeeHNH MPAKTUYECKUX 3aHATUI HCIIONIB3YIOTCS paboTa B KOMaH/I€ M METO b
MHGOPMALIMOHHBIX TEXHOJIOTHA.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeAeHHs IPOMEKYTOYHOM aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 VYueOHo-MeToaMUYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIINHBI

a) OcHoBHas1 IMTEpaTypa:

[ToxwuH, B.B. ABTOMAaTH3UPOBaHHBIN 3IEKTPOIPUBOJL MEXaHU3MOB
METAJLTypPrHYeCKOT0 MPOM3BOICTBA [ DJIEKTPOHHBINA pecypc] : yuebHoe mocobue / B.B.IoxuH,
A.C.Capsapos. - M.: ®I'VII HTL «Mudopmpeructpy», 2013. Neroc.peructpanuu 0321302198
http://magtu.ru:8085/marcweb2/Found.asp -Pexuim moctyma: ajst aBTOPU3. TOJIb30BaTECH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1.Hukurenko, I'. B. DnekrponpuBoja MpOU3BOACTBEHHBIX MexaHu3MoB [Tekcrt] /
Hukurenko I'. B. - U3natensctBo "Jlans" 2-¢ u3n., ucnp. u gom., 2013. - 208 ctp. — pexum
noctymna: http://e.lanbook.com/enter.php?su_Im=-1 - 3armaBue ¢ oskpana - ISBN
978-5-8114-1468-0

2. Mockanenko, B.B. Cuctembl aBTOMaTU3UPOBAHHOTO YIIPABIICHUS JICKTPOIIPUBOIA
[Tekcr] : Yuebnuk / B.B. Mockanenko. - M.: HULl MTHO®PA-M, 2014. - 208 c.: 60x90 1/16. -
(Cpennee  mpodeccronanibHoe  oOpa3oBanue).  (mepemier) —  pexuM  JIOCTYyIa:
http://znanium.com/index.php?logout - 3arnaBue ¢ sxpana - ISBN 978-5-16-005116-1 =1

3.®poos, B.S. YerpoiicTBa cruaoBoi 3J€KTPOHUKH U TPE0Opa30BaTENbHON TEXHUKH C
Pa3OMKHYTHIMA M 3aMKHYTBIMH CHCTeMamu ympasienust B cpene Matlab — Simulink :
yueOHoe nmocodue / B.S1. ®pornos, B.B. CmopoaunoB. — 2-¢ u3j., crep. — Cankr-IletepOypr :
Jlawp, 2018. — 332 c¢. — ISBN 978-5-8114-2583-9. — Tekct : anekTpoHHBIH //
DIIeKTPOHHO-OUOTNOTEUHAS cucreMa «JIanby» : [caiit]. — URL:
https://e.lanbook.com/book/106890 . — Pesxum gocTyma: 11 aBTOPHU3. MOJIb30BATEICH.

4.®ponos, FO.M. Perynupyemslii aCHHXPOHHBIN 3JICKTPONIPUBO]L : yueOHOE mocodue /
IO.M. ®pomnos, B.I1. lenskun. — 2-e usxa., crep. — Cankr-IlerepOypr : Jlans, 2018. — 464
c. — ISBN 978-5-8114-2177-0. — Tekcr : 31meKTpoHHBIA // DIeKTpOHHO-OMOIHOTEUHAS
cu-crema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/102251 . — Pexwum nocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

5.@ypcos, B.b. Moaenupoanue snekrponpruBoja : yaednoe nmocodue / B.b. @ypcos.

— 2-¢ ma., uctnp. u gon. — Cankr-Ilerepoypr : Jlamp, 2019. — 220 c¢. — ISBN
978-5-8114-3566-1. — TekcT : a5eKTpoHHBIH // DneKTpoHHO-O0nbIroTeYHas cucTeMa «JIaHb»
. [caiit]. — URL.: https://e.lanbook.com/book/121467 . — Pexum moCTy-ma: ajsi aBTOPH3.
I0JIb30BAaTENCH.

B) MeTtoauyeckue yka3anus:
Tepéxun, B.b. KomneiorepHoe mMoaenupoBaHue CUCTEM 3JEKTPOINpPHUBOJA: YueOHOe
nocobue / Tepéxun B.b., lementses I0.H. - Tomck:M31-Bo TomMckoro nonurex.



yauBepcureta, 2015. - 307 c.: ISBN 978-5-4387-0558-1 - Tekct : snekrponHbid. - URL:
http://znanium.com/catalog/product/701804 — Pesxum qocTyma: 1uist aBTOPHU3. ITOJIb30BATENICH.

r) lIporpammHoe o0ecnneuenune

IIporpammHoe o0ecnieuenmne

u UHTepHeT-pecypcen:

Haumenosanue o

HO NQ JA0TroBOpa CpOK JACUCTBUA JIMLCH3UN
MS Office 2007\, 135 1 17.09.2007 Gecepoaro
Professional
7Zip CBOOOTHO 0eccpouHO
MathWorks
MathLab K-59-14 oT 0eccpoyHO
v.2014 08.12.2014 p
Classroom
FAR Manager |cBo601HO 0OEeCCPOUHO

IIpodeccuonanbubie 6a3bl 1aH

HBIX U I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanwue kypca

CcrlUIKa

BHGKTpOHHa}I 68.38. MNEPpUOANICCKUX
m3manuii  East  View Information

https://dlib.eastview.com/

Hanwonanbuas
WH(}pOpMaAIMOHHO-aHATUTHYECKAS
cucteMa — PoCCHUCKHM  HUHJIEKC

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

[Touckosas cucrema Akaaemust Google
(Google Scholar)

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

HNudpopmannonnas cucrema - EngunHoe
OKHO J0CTyna K HMH(OpPMaIMOHHBIM

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

®denepanbHOE rocyAapCTBEHHOE
OroKETHOE yUpexJIeHue
«DenepalbHbIi HHCTUTYT

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

DONEKTPOHHBIE pecypchl OMOIHOTEKU
MI'TY um. I''I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

VYHuBepcurerckas MHGOPMaMOHHAS

cucrema POCCUA

https://uisrussia.msu.ru

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIMTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:




Jlekumonnas aymutopust (123, 227, 023) MynbruMenuiiHbIe CpEICTBA XpaHCHUS,
nepeIavy v MpeICTaBICHUS HHPOPMAITUU

Kommnerotepusiii kiacc (227a) Ilepconanbubie kommbioTepsl ¢ maketom MS Office,
Matlab+Simulink, Beixomom B UHTepHeT W ¢  JOCTYIOM B  AJICKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO Cpely YHUBEPCUTETA

VYueOHas aynuTOpHsi sl BBIOJHEHHS KYPCOBOTO IMPOEKTAa, IOMELICHHE IS
CaMOCTOSTENIbHON paboThl oOydarommxcs (227a) IlepcoHanbHble KOMIBIOTEPHI ¢ MakeToM MS
Office, Matlab+Simulink u BeiXOmOM B WHTEpHET M C JOCTYIOM B 3JCKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPpely YHHBEPCUTETA

[Tomemenne manst XpaHeHWs] W TPODUIAKTUYECKOTO OOCITY)KHUBaHUS y4eOHOTO
o0opymoBanus CTe/UTaXu JJIs XpaHSHHs Y4eOHO-METOIUYSCKON TOKYMEHTAUU, CCH(BI s
XpaHeHuss y4eOHOro o00opynoBaHus. MHCTpYMEHTH MJii pPEMOHTa JIaDOpaTOPHOTO
o0opynoBaHus

[Tpunoxenue 1

Y4edHOo-MeTOIHYECKOe 00ecTedeHHe CAMOCTOATeIbHOI PadoThI CTY/IEHTOB

AynuropHas caMoCTOsiITelbHass paboTa CTYAEHTOB Ha NPAKTHUUYECKUX 3aHATHUSIX
OCYILECTBIIICTCS [10J1 KOHTPOJIEM IIPEIo1aBaTels.

BueayauropHass camocTosTenbHas paboTa CTYJIEHTOB OCYLIECTBISIETCS B BUJE
npopabOTKU MaTepHaioB JIEKIUI C MPUMEHEHUEM PEKOMEHIyeMO! JTUTepaTyphl, padboThl Hajl
KYPCOBBIM NPOEKTOM, IIOJITOTOBKU K SK3aMEHY.

IlepedyeHb TEM NPAKTUYECKUX 3aHATHN

N3yueHne aBTOMaTU3UPOBAHHOTO 3JIeKTponpuBoaa oitomMunra 1500

2. HzydeHune aBTOMaTU3WPOBAHHOTO JIEKTPOIPHBO/IA BAJIKOB KJIETH cTana 630
XOJIOTHOM MPOKAaTKU

3. HM3ydeHue aBTOMaTH3UPOBAHHOTO AIIEKTPOMPHUBO/Ia PEBEPCUBHOTO IBYXKIIETHEBOTO
CTaHa XOJIOJHOM MPOKATKX DJIEKTPOIPHUBO/]] BAJIKOB HENIPEPBIBHOTO cTaHa 630
XOJIOJHOW IMPOKATKH

4. W3ydeHue aBTOMATU3UPOBAHHOI'O 3JIEKTPONPUBOJIA MOTAJIKU CTaHA XOJIOTHON
MPOKATKH

5. HM3ydeHue aBTOMAaTU3UPOBAHHOTO AJIEKTPONPUBO/IA BXOJHOTO HAKOMUTEINS MOJIOCHI
arperara HelmpepbIBHOTO TOPSIYEro HUHKOBAHUS

=

Pexomenayemas nmuteparypa K npaktndeckuM 3ausaTisiM: [loxua
B.B.ABTOMaTH3UPOBaHHBIH JIEKTPONIPUBOI MEXAHU3MOB METAJUTYPrHUECKOTO
MIPOU3BOICTBA[ DNIEKTPOHHBIN pecypc| : yaueoHoe nocoodue / B.B.Illoxun, A.C.CapBapos. - M.:
OI'VIT HTLL «Mudpopmpeructp», 2013. Neroc.peructpanuu 0321302198

KypcoBoii npoekt

]_IeJ'ILIO BBITIOJIHCHHUA KYPCOBOI'O IMPOCKTA SABJIACTCA 3aKPCIJICHUC U yFle6J'IeHI/Ie



TEOPETUYECKUX 3HAHUH IO JUCHUIUIMHE «ABTOMAaTU3UPOBAHHBIM 3JIEKTPOIPUBOL B
COBPEMEHHBIX TEXHOJIOTHAX (B METAJUIypIHH)», pa3BUTHE HABBIKOB pabOTHI ¢ TEXHUUYECKOU
JUTEPAaTypoil, OCBOEHHE METOJMKH pacdyera aBTOMATHU3UPOBAHHBIX AJIEKTPOIPUBOIOB,
nproOpeTeHNe HaBbIKOB 000CHOBaHMS TEXHUYECKUX PEILICHUH.

3amaueil NpPOEKTUPOBAHHUS SBISIETCS pa3padOTKa aBTOMAaTU3MPOBAHHOW CHCTEMBI
JIEKTPOIIPUBOAA  THUIIOBOTO  IPOMBIIUICHHOIO MEXaHM3Ma Uil METaulyprHyecKoro
npousBocTBa. [Ipu pemiennn 3Toi 3a1aun CTYAEHTBI JOJKHBI 10Ka3aTh TECHYIO B3aUMOCBS3b
TEXHOJIOTUYECKOT0 peXHMa arperata MJId MeXaHU3Ma, TPeOOBAHUN K 3JIEKTPOIPHUBOAY,
CTPYKTYpPY aBTOMAaTU3UPOBAHHOW CHCTEMBI AJIEKTPOIPUBO/IA U €€ JIEMEHTHOU 0a3bl.

B 3ajanuu Ha poeKTUpOBaHKE YKa3bIBACTCS HAUMEHOBAaHUE MEXaHU3Ma.
HcxoqHbpIMU JaHHBIMU SIBIISIFOTCS: TEXHOJIOTHS pabOThl MEXaHU3MA, €r0 KNHEMaTH4eCKas
CX€Ma, OCHOBHbIEC TEXHUUECKUE JaHHbIE, THUI IPUMEHSAEMOI0 IBUraTessl U €ro TEXHUYECKHe
JTaHHbIE.

[Ipu npoeKTHPOBAHUH TOJKHBI OBITH PELICHBI CIIEIYIOIINE BOIPOCHL:

1) aHanM3 TEXHOJIIOTMYECKHX pPEXKUMOB U  (OPMYJIUpPOBaHWE TpeOOBaHHH K
3JIEKTPOIIPUBO/LY;

2) pacyer ¥ BHIOOp JIIEMEHTOB CHJIOBO# 4acTH;

3) 3amuTa 3JIEKTPONPUBO/IA;

4) BBIOOP CHCTEMBI PETYJIMPOBAHUS U €€ JIIEMCHTHOM 0a3bl;

5) pacder 3eMEHTOB U y3JI0B CUCTEMbI PEryIHPOBAHHS;

6) pacyer CTaTHYECKUX U TUHAMUYCCKUX XapaKTCPHCTHK;

7) coCTaBlicHHE NPUHLUIUAIBHOW CXEMbl U CXEMbI COCIUHEHHUIl; OJOK — CXeM,
(YHKIMOHATIBHBIX U CTPYKTYPHBIX CXEM;

KypcoBoii mpoeKT BBINOJIHACTCS CTYAEHTOM CaMOCTOSATENBHO I0JI PYKOBOACTBOM
npenoaasarens. [losicuurensHas 3anucka noskHa conepkatb 40 — 60 nucros. K 3amure
CTYAEHT TOTOBHUT [JOKJIAJ IO WTOraM BBIIOJHEHHON paboTel Ha 3-5 MUHYT, a TaKxe
npeseHtanmio  PowerPoint, HariasiHO WIIIOCTPUPYIONIYIO BBIBOJBI, IOJyYEHHBIE IIO
pe3ysbTaTaM pacueToB.

KypcoBoil mpoeKT BBIMOIHAETCS 00y4arOIMMCSI CAMOCTOSTEIBHO TOJ PYKOBOJICTBOM
npenojaBatess. [Ipy BBINMOIHEHNHN KypCOBOTO IPOEKTa 00yJYaroIuics T0JKEeH oKa3aTh CBOE
yMeHHE paboTaTh C HOPMATUBHBIM MAaTE€PUAIOM U APYTUMU JIUTEPATYPHBIMU HCTOYHUKAMH, a
TaKkKe BO3MOXKHOCTb CHUCTEMAaTHU3UpOBaTh W aHAJIU3UPOBaTh (HaKTUUECKUH Marepuanl u
CaMOCTOSITENIbHO TBOPUECKH €0 OCMBICIIMBATb.

B Hauane nzydeHus IMCHUILIMHBI IpenoaBareib rpeiaraeT o0yJaromyuMcs Ha BEIOOD
MEepPeYeHh TE€M KYPCOBBIX MPOEKTOB. (OOy4yaromMiicsl CaMOCTOSITEIHBHO BBHIOMPAECT TEMY
KypcoBoro mnpoekra. CoBnajeHHe TeM KYpCOBBIX NPOEKTOB Yy CTYIEHTOB OJHOM y4deOHOMH
TpYNIbl HE JAOMycKaeTcs. Y TBEP)KJIEHUE TEM KYpPCOBBIX NMPOEKTOB NMPOBOJUTCS €KErOJHO Ha
3aceaHuu Kadeapsl.

[Tocne BbIOOpa TeMBI IpenoAaBaTesb GOPMYIUPYET 3aJJaHUE 110 KypCOBOMY IIPOEKTY U
pPEKOMEH/yeT MepedyeHb JMTEpaTyphl I €ro BBIIOJIHEHUSA. VICKIIOUMTENbHO Ba)KHBIM
ABJIIETCS. UCIIOJIb30BaHNE MH(POPMALIMOHHBIX UCTOYHUKOB, & UMEHHO cuctemsbl «HTepHeT»,
YTO JJaCT BO3MOYKHOCTh 00YyJaromuMcst 0oJiee MOJTHO U3JI0KHUTh MaTepHall 1o BBIOpaHHON UMU
TeMe.

B npornecce HamucaHus KypcOBOTO IMpOEKTa OOydaroUIMiics JOJDKEH pa300paThCs B
TEOPETUYECKUX  BOMpOcax M30paHHOW TEMbI, CaMOCTOSTEJIbHO IPOAHATIU3UPOBATH
NPaKTUYECKUI MaTepHal, pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MTPEIOKEHUS.

[IpenogaBatens, MPOBEPUB MPOEKT, MOKET BO3BPATUTH €0 JJIsl TOPaOOTKH BMECTE C
NUCbMEHHBIMU 3amMeuaHusIMH. CTyOeHT JOJDKEH YCTPAaHUTh IIOJyYeHHbIE 3aMedyaHus B
YCTaHOBJIEHHBIN CPOK, IIOCTIE YEro MPOEKT OKOHYATENIbHO OLIEHUBAETCSI.

[IepeyeHp NpUMEPHBIX TEM KYPCOBBIX IIPOEKTOB



=

Tema KYpPCOBOI'O IMMPOCKTA

1 | ABTOMaTH3MpPOBaHHBIN SIEKTPOIIPUBOJI HACOCHOM YCTAHOBKH

2 | ABTOMaTH3UPOBAHHBIN 3JIEKTPONPUBOJ JTUPTA

3 | DAeKTpONpPUBOJI MAXTHON MOIBEMHON YCTAHOBKHU

4 | ABTOMaTU3UPOBAHHBIN JIEKTPONPUBOJL ILIMOCOCA

5 | ABTOMaTH3MPOBAaHHBIN AJIEKTPONPUBOJ MEXaHNU3Ma MIOBOPOTA KOHBEPTEpa

6 | ABTOMAaTH3UPOBAHHBINAJICKTPONPUBOAKICTH CTaHA XOJIOAHOU mpokaTku 2500

7 | ABTOMaTH3MPOBAaHHBIN IEKTPONPUBOJ CKMIIOBOTO MOJbEMA JOMEHHOM neun Ne9

8 | ABTOMaTHU3MPOBAHHBIN AIIEKTPOIPUBO/L TOTIEPEYHOTO TPAHCIIOPTUPOBOYHOTO
MaHunyiasitopa MHJI3

9 | DnekrponpuBoa mukcepa KKI]

10 | ABTOMAaTH3MPOBAHHBII NEKTPOIPUBOJ BAJIKOB MATUKIETHEBOr0 cTana 630

11 | ABTOMAaTH3UPOBAHHBIN ANEKTPONPHUBO] pazmaThiBaTess crana 2000 XoaomHOH
IIPOKATKH

12 | ABTOMaTH3MPOBAHHBIH AMEKTPOIIPUBO MeXaHn3Ma noabema kpana DCIIL]

13 | ABtomartusupoBanublil snekTpornpuBo Mmotaaku AHI'L] ITAO «MMK»

14 | ABToMaTu3upoBaHHbIHN 3eKTponpuBo MoTanku crana 2500 JIIII-4 ITAO «MMK»

15 | ABTOMaTU3UPOBAHHBIN SIEKTPOIIPUBOJI HAXKUMHOTO ycTpoicTBa crana 5000 JIITII-9
I[TAO «MMK»y»

16 | ABTOMaTHM3MPOBAHHBIN SIEKTPOIPUBOJ TuIacTuHYaToro nutarens JJOd-5

17 | ABTOMaTH3UPOBAHHBIN AMEKTPONPHUBOA BostoumibHOro crtana 25006 OAO «BMK»

18 | ABTOMaTHM3MPOBAHHBIN IEKTPONPHUBO] MEXaHU3Ma KauaHus kpucramiaropa MHJI3

19 | ABTomMartusupoBaHHbIH deKTporpuBo ] kKuciaopoaHoi pypmber KKI[ [TAO «MMK»

20 | ABTOMaTH3MPOBAaHHBII JIEKTPONPUBO]] BATKOB uepHOBOH Kiietu ctad 370 CIIL]

21 | ABTOMAaTH3UPOBAHHBIN AIIEKTPONPUBO HAKUMHBIX BUHTOB YEPHOBOW KJIETH CTaHA
2500 JITTLI-4 TTAO «MMK»

22 | ABTOMAaTH3MPOBAHHBIN AIIEKTPONPUBOJ MoaAbeMa KuciaopogHoi Gypmbr KKIT

23 | ABTOMaTHU3MPOBAaHHBIN IEKTPONIPHUBO/] CKHUIIOBOTO MOIbeMa JOMEeHHO reun Nel(

[TAO «MMK)»

[Tpunoxxenune 2

OneHoYHbIE cpeacrea AJisi MIpOBECACHUSA l'lpOME)KyTO‘lHOﬁ arrecralmumn

HpomeofcymOQHaﬂ ammecmayust umeem yeijvio onpedeﬂumb cmenenb 00CMUINICEHUS

3aNIAHUPOBAHHBIX Pe3YIbMamos 00yueHUsl 3a ONpeoeneHHbll Nepuod 0OyueHus (cemecmp) u
npPoBOOUMCsL 8 hopMme IK3aMeHa U 8 hopMe GbINOIHEHUSL U 3AUUMbL KYPCOBO20 NPOEKMA.

a) Ilnanupyemvie pesyrbmamsl 00VUeHUsT U OYEHOUHble CPeOCmBa O/l NPOBeOeHUs

npomeofcymquoﬁ ammecmayuu.
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[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

Onpenenuts napameTpsl peryasTopa Toka sKops

Onpenenuts napameTpsl perysaTopa CKOpOCTH

OmnpenenuTs mapaMeTpsl PErYIISATOpa TOKA BO3OYKICHHS

Onpenenuts napamerpsl peryisaropa 3/1C npu 1ByX30HHOM pEryJIMpPOBaHUH CKOPOCTU
Onpenenuts ¥ NOKa3aTh HA MEXAaHUYECKON XapaKTEPUCTUKE BEIMUMHY CTATUYECKOU
IIPOCAZKU CKOPOCTH B pa3oMKHYTOH U 3aMKHyTOM CAPC c II-perymnaropom ckopoctu
[NosicanTs, KaKk popMUpyETCS CUTHAI NEpeKITtoYeHus Tpynn BenTumiei B TI1
KoHcTpykTHBHBIE 0COOEHHOCTH JIBUTATENEHN 17151 METAJLTYPrU4eCKOM POMBIIUIEHHOCTH
KoHcTpykTHBHBIE 0COOEHHOCTH TPpeoOpazoBaTenel s METaTypruiecKoi
IIPOMBIIIJIEHHOCTH

HaueptuTh CTpyKTYpHYIO CXEMY ABUTATEINSI IOCTOSHHOIO TOKA HE3aBUCUMOTO
BO30YXKJIEHUs IPH HEU3MEHHOM IOTOKE BO30YKICHHUS.

3anucatb GOpMyIIbI 7S OTIpEAETICHUS IEKTPOMArHUTHON U 3JIEKTPOMEXaHUUECKON
MIOCTOSIHHOM BpEMEHH, CONPOTUBIICHUS IKOpHOW  1ienu, koapduuuenta cBszu I/1C u
CKOpPOCTH BpallCHUA, KOHCTPYKTHBHOfI MOCTOSTHHOM MalIWHBI MOCTOSHHOTO TOKA.
HauepTuTh cxeMy peBepCMBHOIO MarHUTHOT'O ITyCKaTeJst 7S YIIpaBJIeHUs] aCHHXPOHHBIM
KOPOTKO3aMKHYTBIM JIBUTATCJICM.

HauepTuTh ecTeCTBEHHYI0 MEXaHMUYECKYIO XapaKTePUCTUKY JIBUTATENsl TIOCTOSIHHOTO
TOKa HE3aBUCUMOTO BO30YKICHHUS.

HauepTuTh peocTaTHble MEXaHUYECKHE XaPaKTEPUCTUKU ABUTATENs IIOCTOSHHOTO TOKA
MOCJIeI0BATEILHOTO BO30YKICHHUS.

HauepTuTh MexaHn4eckne XapaKTepUCTHKH IBUTaTeNsl TOCTOSHHOTO TOKa HE3aBUCUMOTO
BO30YKICHUS PU PA3JIMYHBIX HAMPSHKEHUSX Ha €ro SKOpe.

HauepTuTh MexaHMUYECKHE XapaKTEPUCTUKH aCHHXPOHHOT'O IBUTAaTENsl IPH PA3INYHbIX
JaCTOTaxX MUTAKOIICTO HAIMPSXKCHUSA.
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Yka3arb TOPMO3HBIC PCIKHUMBI JIA ABUTATCIIA IIOCTOAHHOI'O TOKAa HE3aBUCUMOT'O
BO3OYKICHHUS; AJISl OTUX PEKUMOB HAYEPTUTh MEXaHUYECKUE XaPaKTEPUCTUKH.
Ha‘-IepTI/ITB MCXAaHUYCCKHUEC XAPAKTCPUCTUKHU ABUT'ATCIIA TIOCTOAHHOTO TOKAa HC3aBUCHUMOI'O
BO30OYKJCHUS B pEeXKUME TUHAMUYECKOTO0 TOPMOXKEHHUS (TOPMOKEHUS C HE3aBUCUMbBIM
BO30YXJICHHEM U C CAMOBO30YXKICHUEM).

HavepTuTh MeXxaHWYECKYIO XapaKTEPUCTUKY ACUHXPOHHOTO JIBUTATEIsl B PEKUME
JAMHAMHUYCCKOI'0 TOPMOKCHUS.

Haveptuth TpexdasHnyo MOCTOBYIO CXEMY BHIIPAMIICHUS. YKa3aTh HOMEpa TUPUCTOPOB
B CXEMC B COOTBCTCTBHHU C UX ITOPAAKOM pa6OTI)I.

Kax u3aMeHuTCs yroin KOMMyTaliu MPpH YBEIMUYEHUN UHAYKTUBHOTO COITPOTUBICHUS
¢a3bl Tpanchopmaropa.

Kax u3aMeHuTCs yroia KoMMyTaliy Py YBETUYEHUH TOKA HArPY3KH TUPUCTOPHOTO
npeoOpaszoBares.

HauepTuTh BHELIHNE XapaKTEPUCTUKH ITPeoOpa3oBaTeist U MEXaHUUECKUE
XAPaAKTCPUCTHKHU MMPUBOAA C YUCTOM 30HBI MMIPEPLIBUCTOTO TOKA. VYka3arb TpaHuLly 30HBI
MPEPBIBUCTOTO TOKA.

VYka3aTb OCHOBHBIE OCOOCHHOCTH UHBEPTOPHOTO pexuMa pabOThI Mpeodpa3oBaTeis.
HauepTuTh MexaHHUECKHE XapaKTEPUCTHUKN BEHTHIIBHOTO JIEKTPOIIPUBOA IS
MHBEPTOPHOTO PeXUMa paboThl TpeoOpa3oBaTes.

3anucarh COOTHOILIEHUE /IS YTJIOB YIIPaBJICHUS BEHTUIILHBIX TPYIIIT PEBEPCUBHOTO
TUPUCTOPHOTO NMpeodpa3zoBartes Mpu JMHEHHOM U HEJTMHEHHOM COTJIACOBAaHUU YTJIOB.
Haznauenue normyeckoro nepexitoyaroniero ycrpoicrsa (JIIIY) B peBepcuBHbIX
TUPUCTOPHBIX MPEOOPA30BATENSAX C Pa3/IeIbHBIM YIIPABICHUEM BEHTHIIbHBIMU IPYIIIIaMHU.
HaueptuTh MEXaHNYECKUE XAPAKTEPUCTHUKH HIIEKTPOIIPUBOAA C PEBEPCUBHBIM
TUPUCTOPHBIM ITpeoOpa3oBaTesieM Al MUTaHUS SIKOPHOH 1IeTIH ABUTATENs IPH
WCTIOJIh30BAHUH MTPEOOPA30BATENS C Pa3/ICIbHBIM YIIPABICHUEM IIPH JTHHEWHOM U
HEJIMHEIHOM COTJIaCOBAaHHUH YTJIOB.

3anmcaTh nepesaTouHyro (GyHKIIMI0 THPHCTOPHOTO TIpeoOpa3oBaTels U GOpPMYIIbI IS
OIpeJIeNIeHus MapaMeTPOB ATOM NepeaaTouHON QyHKIHIH.
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VYkazare TUIBI TPeoOpa30BaTelIs YaCTOTHI VIS AJIEKTPOIPUBO/IAa IEPEMEHHOTO TOKA.
HavepTuth cuiioByI0 cXeMy TUPUCTOPHOTO Ipeodpa3zoBaTelis YaCTOThI CO 3BEHOM
MOCTOSTHHOTO TOKA.

HadepTuTh cuioBy10 cXeMy TUPUCTOPHOTO Mpeodpa3zoBaTesis YacTOThI C
HEIIOCPENCTBEHHOU CBSA3BIO.

HavepTuTh BpeMeHHYIO AUMarpaMMy HampspKEHUS Ha BBIXOJE TpeX(pazHOro aBTOHOMHOIO
WHBEPTOPA HAMPSHKEHUS TIPU JUTUTEIILHOCTH Pa0OThl TUPUCTOPOB 120 3i1.rparycosB.
Haveptuth BpeMeHHYIO AUarpaMMy HampspKEHHUS Ha BbIXOJIE TpeX(pazHOro aBTOHOMHOTO
WHBEPTOPA HAMPSHKEHUS TIPU JUTUTEIILHOCTH Pa0OThl TUPUCTOPOB 180 3i1.rpaycos.
HavepTuTh BpeMeHHYIO AUarpaMMmy HampspKEHUS A7 OHOU (as3bl mpeobpazoBaTes
9acTOTHI C HETIOCPEJICTBEHHOU CBSI3bI0, KOTOPAsi CTPOUTCSI Ha OCHOBE Tpex(asHoi
HYJIEBOU CXEMBI.

HauepTtuTs QyHKIMOHATBHYIO CXEMY JABYXKOHTYPHON CHCTEMBI PEryJIMPOBaHUS
CKOpPOCTH C BHYTPEHHUM KOHTYPOM PETyJIMPOBAHUS TOKA.

HauepTuTh CTpYKTYpHYIO CXEMY CUCTEMBI IBYX30HHOTO PETryJIMPOBAHMS CKOPOCTH C
3aBHCUMBIM OCJIa0JIEHUEM ITOTOKA BO3OYXKACHHUS ABUraTeNs B PYHKIUU 3/C KOS
JIBUTATEIIS.

Haveptuth norapudmMudeckyro aMITUTYIHO — YACTOTHYIO XapakTepucTuky (JIAUX)
Pa30MKHYTOI'O KOHTYpa, HACTPOEHHOTO [0 MOYJIbHOMY ONITUMYMY (MUHUMAJIbHAS
HEKOMIIEHCUPYeMast IIOCTOSHHASA BpEMEHH T, ).YKa3aTh YaCTOTHI CONPSIKEHHS YIaCTKOB

JIAUX.
Haueptuts JIAUX pa3oMKHYTOTr0 KOHTYpa, HACTPOEHHOI'O [0 CHMMETPUYHOMY
ONTUMYMY (MHHHMAlIbHas HEKOMIIEHCUPY€EMas IOCTOSHHAs BpeMeHu T, ). YKa3aTbh

4acTOThI conpshkeHus ydacTkos JIAUX.

3anucaTh 00001IEHHYI0 POPMYITY JJIS ONIPEACIICHHS TIEpeIaTOYHON (DYHKITI
perynaropa npu HacTporKe KOHTypa M0 MOIYJIbBHOMY ONITUMYMY B CUCTEMAX C
MOTYMHEHHBIM PETYJIUPOBAHUEM KOOPAMHAT.

HavepTuTh nepexoHble IPOLECCH TOKA U CKOPOCTH B IBYXKOHTYPHOH CHCTEME
PEryIupoBaHMs CKOPOCTH C BHYTPEHHUM KOHTYPOM PEryJIMpPOBaHUS TOKA IPU
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M3MEHEHHMH CUTHAJIA 33JaHusl CKOPOCTH OT 3aaTunka uHTeHcuBHocTH (I1 — perymsrop
CKOPOCTH).

HaueptuTh nepexoiHbie MpOLECCHl TOKA U CKOPOCTH B IBYXKOHTYPHOH CHCTEME
peryIupoBaHUs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIUpOBaHHS TOKa MpH Habpoce
Harpy3ku (I1 — perynsitop ckopocTn).

HadepTuTh nepexoiHbIe MPOIECChl TOKA U CKOPOCTH B JIBYXKOHTYPHOM CHCTEME
peryIupoBaHHs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETYJIUPOBAHMS TOKA IPH
W3MEHCHHMH CUTHAJIA 33/1aHusl CKOPOCTH OT 3ajaTunka nareHcuBHocTH (ITU — perynstop
CKOPOCTH; Ha BXOJIE PETyJIATOpa CKOPOCTH (QUIBTP HE YCTAHOBJICH).

HadepTuTh nepexoiHbIe MPOIECChl TOKA U CKOPOCTH B JIBYXKOHTYPHOUN CHCTEME
PEeryIupoOBaHUs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIHUPOBAaHUS TOKA MIPU
W3MEHCHHMH CUTHAJIA 33/1aHusl CKOPOCTH OT 3ajaTunka nareHcuBHocTH (IT1 — perynstop
CKOPOCTH; Ha BXOJIE PETYJIATOPa CKOPOCTH (PUIBTP YCTAHOBJICH).

HauepTuTh nepexoiHble NpoLecchl TOKA U CKOPOCTH B IBYXKOHTYPHOH cHcTeMe
peryIupoBaHHs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIUPOBaHHS TOKa MpH Habpoce
Harpy3ku (IT1 — perynsarop ckopocTH).

HauepTuTs nmepexoHbIe MPOLECCH TOKA U CKOPOCTH B CUCTEME DJIEKTPOTIPUBO/IA C
MOTYUHEHHBIM PETYTUPOBAHNEM KOOPAMHAT C ABYX30HHBIM PETYIHPOBAHUEM CKOPOCTH
C 3aBHCHUMBIM OcJa0JIeHHEeM MOTOKA B (DYHKIIMU 3JIC SIKOPSI IBUTATEINS IPU Pa3TOHE
JIBUTATEIS 10 MAKCUMAJIBHOM CKOPOCTH (CUTHAJ 3a/IaHUsI CKOPOCTH MOJIAETCS OT
3a/laTYMKa HHTEHCUBHOCTH, PETYJISATOP CKOPOCTH — MPOMOPLUHUOHATBHBIN WITH
MPONIOPIIMOHATEHO-UHTETPAITbHBIN ).

[TosicHuTh Ha3HaYEHNE KOPPEKTUPYIOIIETO YCTPOICTBA B KOHTYPE PeryJInpOBaHUS
CKOPOCTH TIPH JIBYX30HHOM PETYIUPOBAHHH CKOPOCTH BPAIIICHUS JIBUTATEIIS.

[TosicHUTh Ha3HaYeHHE KOPPEKTUPYIOIIETO YCTPOICTBA B KOHTYpE PEryJIMPOBAaHUS 3/IC
SIKOPSI TIPH JBYX30HHOM PETYJIMPOBAHUU CKOPOCTH BPAIICHUS IBUTATEIISL.

Crioco0b1 KoppeKuu KodpGUIMEeHTa NepeJadn peryyisTopa CKOpOCTH MPU U3MEHEHUN
MarHUTHOTO TIOTOKA JIBUTATENs (HAYEPTHTh CXEMBI).

Crnioco6b1 Koppekuu KodpUIMEeHTa Nepelaun Perynsaropa 3/ Npu U3MEHEHUH




Kon
WHJUKATOpa

I/IHI[I/IKaTop JOCTHXKCHUA KOMIICTCHII N

O1neHOYHBIC CPEACTBA

MarHMTHOIO IOTOKA ABUraTels (HAUepTUTh CXEMBI).

VYKka3zaTh OCHOBHBIE TPEOOBaHU K JEKTPONPHBOAY MEXaHH3Ma [TIOBOPOTa KOHBEPTEPA.
YkazaTh OCHOBHBIE TPEOOBaHUS K JIEKTPOIPUBOAY MEXaHH3Ma MepeMEIeHUs PypMBI.
VYka3zaTh OCHOBHbIE TPEOOBAaHUS K 3JEKTPONPUBOLY MEXaHU3Ma KauaHUsI
KPHUCTAJUIM3aTOPA MALIMHBI HEIPEPBIBHOT'O JIUThS 3arOTOBOK.

YKa3zaTh OCHOBHbIE TPEOOBAHUS K 3JIEKTPONPHUBOAY TSIHYILEH KIETH (TAHYLIMX POJIUKOB)
MalIMHbl HENPEPBIBHOT'O JINThS 3arOTOBOK.

YKa3zaTh OCHOBHBIE TPEOOBaHUS K 3JEKTPONPHUBOIY MEXaHH3Ma ra30pe3Ky MaluHbI
HEIIPEPBIBHOTO JINThHS 3aTOTOBOK.

HavepTuTh KaueCTBEHHYIO 3aBUCMMOCTh MOMEHTA COITPOTUBIICHHSI HA BaJly IBUraTels OT
yrila IOBOpOTa KOHBEPTEPA.

HavepTuTh KaueCTBEHHYIO 3aBUCUMOCTh MOMEHTA COIIPOTUBIICHHSI HA Bally JBUTrAaTENs OT
KOJIMYECTBa MeTaJlla B KOHBepTepe (MpU pa3IMUHBIX yIilax OBOPOTA).

HaueptuTh nuxiiorpaMMy paboThl 3I€KTPOIIPHBO/Ia KOHBEPTEPA U YKa3aTh
BBIITOJIHSIEMBIE OIIEpALUH.

C xako LIeIpI0 111 MEXaHU3Ma I0BOPOTa KOHBEPTOPA MPUMEHSFOT MHOTO/IBUTaTENIbHBIN
JJEKTPONPUBO/I.

HadepTuTh 3aBUCHUMOCTh MOMEHTA CONPOTUBIICHUS HA BaJly OT BPEMEHHU JUIsl MEXaHU3Ma
kpuctainuzaropa MHJI3.

Haueptuts TaxorpamMmy u Harpy304Hyr0 AHarpaMMmy JUis INIABHOTO 3JIEKTPOIIPUBOAA
OJIIOMUHTA.

[lepeuncnutb OCHOBHBIE TPEOOBAHUS K IEKTPONPUBOAY BaIKOB OJIOMUHTA.

YKazaTh OCHOBHbIE 0COOEHHOCTH MHUBHIyaJIbHOTO 3JIEKTPONPUBO/IA BAJIKOB
OJIFOMMHTA.

HavepTuTh TaxorpamMmy u Harpy304Hyro JuarpaMmy INIaBHOTO JIEKTPONPUBOAA
YUCTOBOM KJIETH HEMPEPBIBHOTO JINCTOBOI'O CTaHA rOpsYEd MPOKATKH.

[lepeuncantb OCHOBHBIE TPEOOBAHUS K AJIEKTPOIPUBO/LY BAJIKOB YMCTOBBIX KJIETEH
HEIIPEPBIBHOTO JINCTOBOTO CTaHA TOPSYEN MPOKATKHU.

YKa3aTb OCHOBHBIE THIIBl CTAHOB XOJIOJHON IPOKATKHU.




Kon
WHJUKATOpa

I/IHI[I/IKaTop JOCTHXKCHUA KOMIICTCHII N

O1neHOYHBIC CPEACTBA

VYKa3aTh TEXHOJIOTMYECKHUE MPOLECCHI I HEITPEPBIBHOIO JIUCTOBOIO CTaHa XOJIOIHON
IIPOKATKH.

YKa3aTh TEXHOJIOTMYECKHUE IPOLECCHI I PEBEPCUBHOIO CTaHA XOJIOJAHON ITPOKATKH.
HadepTuTh TaxorpaMmy ¥ Harpy304HYyr0 JHarpaMMy JUIsl 3JE€KTPOIIPUBO/IA BAJIKOB KIIETH
HEIPEPBIBHOTO JINCTOBOTO CTaHA XOJIOIHON IIPOKATKU.

HauepTuTh 3aBUCUMOCTD YIJIOBOW CKOPOCTH BpallleHus: 6apabaHa, TMHEHHON CKOPOCTH
JBAKEHHUS IIPOKATHIBAEMOI'0 METaJIa, MOMEHTA, Pa3BUBAEMOT0 ABUTATENIEM, TOKA
SIKOPHOM LIENU JIBUraTellsd OT JUaMeTpa PYJIOHA JJI MOTAJIKU HENPEPBIBHOIO JINCTOBOTO
CTaHa XOJIOJHOM IIPOKATKHU.

HauepTuTh 3aBUCUMOCTb YIJIOBOW CKOPOCTH BpalleHus 6apabaHa, TMHEHHON CKOPOCTH
JBAKEHHUS IIPOKATHIBAEMOI'0 METaJIa, MOMEHTA, Pa3BUBAEMOT'0 ABUTATENIEM, TOKA
SIKOPHOW LIENN IBUTaTeIsl OT BPEMEHU JI1 MOTAJIKU HENPEPBIBHOIO JIMCTOBOIO CTaHa
ropsiuei NpoKaTKH.

[lepeuncanTb OCHOBHBIE TPEOOBAHMUS, IPEABABISIEMbIE K SJIEKTPOIIPUBOIY MOTAIIKU
JIMCTOBOIO CTaHA XOJIOIHOW MPOKATKH.

C kaxoil LIeNbI0 B CUCTEMY PETYIIMPOBAHUS HATSIKEHUS TIOJIOCHI 111 MOTAJIKHU JINCTOBOTO
CTaHa XOJIOJHOM IIPOKATKN BBOJAT y3€J1 KOMIICHCAMH TUHAMUUYECKOTO TOKa.
Haueptuts TaxorpamMmy U Harpy304Hyr0 AMarpaMmy IS SJIEKTPOIPUBOAA HAXKUMHOTO
YCTPOMCTBA KJIETH MPOKATHOTO CTaHa (PEBEPCUBHBIN CTaH ropsiuel MpoKaTKH, YMCTOBAs
rpymnna KjieTel HempepbIBHOTO JINCTOBOTO CTaHAa ropsAyeil MpOKaTKH).

[lepeuncanTb OCHOBHBIE TPEOOBAHUSA K JIEKTPOIPUBOTY HAXKMMHOTO YCTPONUCTBA KIIETH
MIPOKATHOIO CTaHa (PEBEPCUBHBIN CTaH ropsiueii NpOKaTKU, YUCTOBAs TPYIINa KIeTel
HEIPEPBIBHOIO JIMCTOBOT'O CTaHA TOPsiYEd IPOKATKH).




6) Ilopsimox mpoBeNeHHS NPOMEXKYTOUYHOW AaTTeCTallid, TIIOKa3aTeld | KPUTEPHH
OLICHUBAHMS.

[TpomMexyTouHasi arTecTanus 1Mo TUCHUILUIMHE «ABTOMATU3HPOBAHHBINA 3JEKTPOIPHUBO]L B
COBPEMEHHBIX TEXHOJIOTUAX (B METALTYPTHH)» BKJIIOYAET TEOPETHUYECKHUE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMUCS 3HAHWUN, U MPAKTUUYECKUE 3a/1aHuUs,
BBISIBJISIFOIINE CTETICHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOAUTCS B (DOpPME IK3aMEeHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
OwmiietaM, KaKIbId M3 KOTOPBIX BKIIOYACT 2 TEOPETHUYECKHUX BOIPOCA M OJHO IMPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
yueOHOro Marepuasga, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIMEpPHUpPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUNM YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITCTECHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMH: B XO0JI¢ KOHTPOJIBHBIX MEPONPHITHN
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HAaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHUYECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTb
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

KypcoBoil mpoekT BBIMOJHSAETCA MOJ PYKOBOJICTBOM IIPENoAaBaTelis, B IPOLECCE €ro
HanucaHusl o0yJaroUIuiicsi pa3BUBaeT HaBBIKM K HAy4HOM paloTe, 3aKpemisisi U OJHOBPEMEHHO
pacumpsisi 3HaHUsI, HOJTY4YEHHBIEe IPU U3YYEHUH Kypca « ABTOMATH3UPOBAHHBIH 3JIEKTPOIIPHUBO/L B
COBPEMEHHBIX TEXHOJOTUsAX». [Ipy BBINOJHEHUH KYpCOBOTO MPOEKTa OOYYaOLIUMCS TOJIKEH
NoKa3aTb CBO€ yMEHHE padoTaTh ¢ HOPMATHBHBIM MaTe€pHajoM M JAPYTHMH JIUTepaTypHBIMU
HCTOYHHWKaMH, a TaKXE€ BO3MOXHOCTb CHUCTECMATU3HUPOBATH W aAHAJIMU3UPOBATDH q)aKTI/I‘-ICCKI/II\/'I
MaTepHal U CaMOCTOSATEIbHO TBOPYECKH €r0 OCMBICIIUBATH.

B mpomecce HammcaHHs KypcOBOTO TPOEKTa OOYYaIOIIMICS JIOJDKEH pa3oOpaThes B
TEOPETUYECKUX BONPOCaxX N30PaHHOM TE€MbI, CAMOCTOSTELHO MTPOAHATU3UPOBATh IPAKTHUECKHUH
MaTepuai, pa3o0paTh 1 000CHOBATh MPAKTUYECKHUE MPEATIOKEHNUS.

IToxa3aTenu U KPpUTEPUH OLIEHHBAHUS KYPCOBOIi padoThI:

— Ha OLEHKY «OTJH4YHO» (5 6aymioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33JJaHUEM,
oOyJarouiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BsicHeHUs: MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHHs NpoOieM M 3ajad,
HAXO0X/I€HNS YHUKAJIBbHBIX OTBETOB K ITPOOJIEMaM, OLIEHKH 1 BHIHECEHUSI KDUTHUECKUX CYKJIEHUM;

— Ha OLIEHKY «Xxopomo» (4 6amia) — paGoTa BBHINOJIHEHA B COOTBETCTBHH C 3aJaHHEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHHUS HE TOJIbKO HAa YPOBHE BOCIPOM3BENCHUSA U OOBSCHEHUS
UHpOpPMALlUK, HO M HMHTEJUJICKTYalbHble HAaBBIKM peIIeHHs NpoOjieM U 3agad, HaXOXKICHHS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

— Ha OLEHKY «yIOBJIETBOPHUTEeIbHO» (3 Oayia) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJjaHueM, OOydJaroUIuiicsi MoKa3blBaeT 3HAHUS HA YpPOBHE BOCIPOM3BEACHUS U OOBSICHEHUS



UH(OPMALIMHU, UHTEIUIEKTYalIbHbIE HABBIKU PEIICHUs MPOCTHIX 337ay;

— Ha OLIEHKY «HEeYy/J0BJIeTBOPUTEJbHO» (2 0ayia) — 3aJaHue NMPEnoJaBaTelis BHIIIOTHEHO
YaCTHUYHO, B MPOIECCE 3alIUTHI pabOThl 00YJArOIIUICS TOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE
MOYKET [10Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OLICHKY «Hey/I0BJeTBOPUTEJbLHO» (1 0amn) — 3ajaHue MpenojaBaTeist BBITOJTHEHO
YaCTUYHO, OOY4YaroLIUiiCs HE MOMKET BOCIPOU3BECTH M OOBSCHUTH COJEpPKAHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.





