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PaGouyas mporpamma paccMoTpeHa u  onobpeHa Ha  3acelaHuMM  Kadeaphl
ABTOMaTH3HPOBAHHOT'O HJIEKTPOIIPHBO/IA K MEXATPOHUKH
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMaTH3UPOBAHHOI'O JIEKTPONPHBO/IA U

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.A. Huxonaes

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIpotokom ot 20 1. Ne

3aB. kadeapoii A.A. Hukonaes

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM ToJly Ha 3aceaHuu Kapeapsl ABTOMATH3UPOBAHHOTO JIEKTPOIIPUBOJIA U

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.A. Hukonaes

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHOTO 3JICKTPOIPUBO/IA U

IIporokomor 20 . Ne
3aB. kadenpoit A.A. Hukonaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto OCBOGHMSI ITUCHMIUIUHBL SIBISETCS (OPMHUpPOBAHHE Yy CTYICHTOB 3HAHUU H
MpPaKTUYECKUX  HAaBBIKOB I  PEIIeHUS  3aJad  COBEPIICHCTBOBAHHMS W PA3BUTHUA
ABTOMATU3MPOBAHHOTO  JJIEKTPONPUBOAA B OCHOBHBIX arperatax METaJUlypru4ecKoro
IIPOU3BO/ICTBA.

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

JucuumniuHa ABTOMaTU3WPOBAHHBIN 3JEKTPONPUBOJ] B COBPEMEHHBIX TEXHOJIOTUSX (B
METaJUTypruH) BXOAUT B 4aCTh YU€OHOTO I1aHa (popMUPYyeMyIO yYaCTHUKaMU 00pa30BaTebHBIX
OTHONICHUH 00pa30BaTEIHLHON MPOTPaAMMBI.

I[HSI HU3YUCHUA JAUCHUITIINHBI H€06XOIII/IMLI 3HaHUA (YMCHI/ISI, BJIaI[eHI/ISI),
c(hOpMUPOBAHHBIE B Pe3YyJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

CunoBast 2JIEKTPOHHKA

DNEKTPUYECKHE MALLIMHBI

DNEeKTpUUECKUI IPUBOJL

Teopus aBTOMaTUYECKOTO YIIPABIICHUS

DNIEeMEHThI CUCTEM aBTOMATUKH

Teopus asekTponpuBoaa

CucreMsl YIIPABJICHHUA SJICKTPOIIPUBOIOB

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLUHUILIIMHBI OyayT
H€06XOI[I/IMI)I AJI U3YUCHUA III/ICIII/IHJII/IH/ IMPAKTHK:

[ToaroroBka k caade u ca4ya rocy1apCTBEHHOIO HK3aMEHa

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

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHUs

B pesynbTaTte ocBOEHUS IUCHUTUIHNHBI (MOAYIISA) «ABTOMATH3UPOBAHHBIN AIEKTPOIPUBO/L
B COBPEMEHHBIX TEXHOJIOTHUAX (B METAJUTYPTHHU)» 00yUYaIOIIUICS TOJDKEH 001a1aTh CIeAYIOMUMHU
KOMITETEHIIMSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMH

[1K-4 CnocoOGHOCTh MOATOTOBUTH KOMIUIEKT KOHCTPYKTOPCKOW JIOKYMEHTAllUH 3CKHU3HOTO,
TEXHUYECKOT0 U pabouero NpoeKTOB CUCTEMBI 3JIEKTPOIIPHBOIA

[1K-4.1 OcymecTBiseT NOArOTOBKY KOMILIEKTa KOHCTPYKTOPCKOW TOKyMEHTAlluH,
TEXHUYECKUX U pab0UMX MPOEKTOB CUCTEMBI AIEKTPONPUBOA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

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

— BHeayiuTopHas — 4,7 akaJi. 4acoB

— caMmocTosTenbHast pabora — 118,6 akan. gacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

Paznein/ rema
JCIUATIIUHEI

Kypc

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

MIPAKT.
3aH.

Jlek.

CaMocTrosTenbHas

paboTa cTyaeHTa

Bug
CaMOCTOSITEILHON
padoThI

®dopma TeKyIero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOUHOU
aTTeCTalluu

Kon
KOMIIETEHLIUN

1. Paszgen 1

1.1 Bsenenue.

CunoBas

49aCTb aBTOMAaTU3UPOBAHHOI'O

3JIEKTPONPUBOAA
METaJULypPITHH.

B

0,5

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 110
3a/laHHOM Teme
(pabota ¢
6ubnuorpadpuuec
KHM MaTrepuajiamMmH,
CIPaBOYHHUKAMH,
KaTaJIoraMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHI

).

VYerHblii onpoc
CTYZIEHTOB IO
U3y4EHHOH Teme

I1K-4.1

Wroro no pazneny

0,5

2. Pasznen 2




2.1 Cucremsbl
PEryINpOBaHUs B
ANEKTPOTPHBOIAX
METAUTYPTHYECKOTO
npou3sBojcTBa. Peanm3arus
THIIOBBIX CTPYKTYP CHCTEM

CaMOCTOSATEILHOC
u3yucHHe y4eOHOMH
U Hay4HOH
TUTEepaTypHl
TTouck
JIOTIOJTHUTEIILHOM

peryarpoBaHus B PIH(l)OpMal.[HH 1o Verunit onpoc
KOMIUICKTHBIX 05 3aJJaHHOU TeMe CTYJCHTOB 110 K-4.1
3IEKTPOIPUBOIAX (pabora ¢ o
U3YyYEHHOI Teme
MOCTOSHHOTO 6ubmuorpaduuec
Toka.Peanuzanns  THUIOBBIX KUM MaTepuaIaMu,
CTPYKTYP cucTeM CTPaBOYHHUKAMH,
PerynupoBaHus B KaTaJOTaMH,
KOMIUIEKTHBIX CIIOBapsIMH,
JNEKTPONPUBOAAX SHIUKIIONIE TUSMU
IIEPEMEHHOTO TOKA. )-
HWroro no pazaeny 0,5
3. Paznmen 3
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATypPhI
ITouck
JOTIOJTHUTENIbHOU
3.1 ABTOMaTH3MPOBaHHBIH migop MATtH 1o YerHBIi onpoc
3a7aHHON Teme
3NEKTPONPHUBOJ B JOMEHHOM 0,5 (paGoTa ¢ CTYZICHTOB 110 K-4.1
TIPOU3BOJICTBE. T W3y4YeHHOH Teme
KUM MaTepuaiaMu,
CIPaBOYHHUKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU
).
Hroro mo pazneny 0,5
4. Paznen 4
CamocTosTenpHoe
u3yueHHe y4eOHOH
Y HAy9HOH
JIUTEPATYPhI
ITounck
JIOTIOTHUTENBHOMN
4.1 ABTOMaTHU3UPOBAHHBIN nHOpMAIIH 110 N
3JIEKTPOIPUBOL 3a7aHHOI TeMe YCTHEIT onpoc
0,5 CTYJICHTOB IO T1IK-4.1
CTaJIeTIaBUIILHOTO (pabota ¢ .
H3YyYCHHOH Teme
MIPOU3BOJCTBA. o6ubnuorpaguaec
KHM MaTepualiaMH,
CNPaBOYHHUKAMH,
KaTaJIoOraMH,
CIIOBapsIMH,
SHIMKJIONIEAUAMH
).
Uroro no pazaeny 0,5

5. Pazmen 5




5.1 ApToMaTu3UpOBaHHBIN

CaMOCTOSATEILHOC
u3yucHHe y4eOHOMH
U Hay4HOH
TUTEepaTypHl
TTouck
JIOTIOJTHUTEIHHOM
uH(popMaIUHy 10
3aJIaHHOM TeMe

YcrHBIi ompoc

3IEKTPONPUBO/T B 10 (pabora ¢ CTYJICHTOB IO TK-4.1
MIPOKaTHOM ITPOU3BO/ICTBE. U3YyYEHHOI Teme
P P A 6ubmuorpaduuec e
KUM MaTepuaIaMu,
CTPaBOYHHUKAMH,
KaTaJOTaMH,
CIIOBapsIMH,
SHIUKIIONIE TUSMU
HWroro no pazaeny 10
6. Paznen 6
ITogroroska k
6.1 N3yuenue MPaKTUYECKOMY
ABTOMAaTH3UPOBAHHOTO 3aHSATHIO. VYcTHBIHA ompoc
3JEKTPONPUBOIA BaJIKOB 1 5 | CamocrostensHoe CTYZIEHTOB I10 TK-4.1
kinetn craHa 630 xomomHOM U3ydeHHEe y4eOHOM | H3y4YCHHOMH TeMe
MPOKATKH W Hay4YHOH
JATEPaTyphI
HWroro no pazneny 1 5
7. Paznen 7
IloaroroBka k
7.1 Nzyuenue
PAKTHIECKOMY
aBTOMATH3HPOBAHHOTO .
SMEKTPOTIPHEOA 3aHATHIO. VYerHblii onpoc
porip 2/21 5 | CamocrosrensHoe CTYZIEHTOB TI0 T11K-4.1
PEBEPCUBHOTO o o
u3yueHHue y4eOHOM | H3y4YeHHOH Teme
JBYXKJIETHEBOTO cTaHa N
. W HAy4YHOH
XOJIOZTHOW MPOKATKH
JIUTEPATYPhI
Hroro no pazneny 221 5
8. Paznen 8
CamocTosTeNnbHOe
u3yueHHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI
ITounck
o OTIOJTHUTEIBHOMN
8.1 ABTOMaTH3MpPOBAHHBIN A
HHPOPMAIHH 10 .
JNEKTPONPUBOJL o YcTHBI orpoc
3aJJaHHOH TeMe
BCIIOMOTaTeIbHBIX 5 (paboTa ¢ CTYZIEHTOB I10 TK-4.1
MEXaHU3MOB MPOKATHBIX P W3y4YeHHOH Teme
oubnuorpagpuiec
CTaHOB.
KUM MaTepuaiaMu,
CIpaBOYHHUKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIMKJIIONEIUAMHU
Wroro no pazneny 5

9. Paznen 9




ITogroroBka k

MPAKTHIECKOM
9.1 Nzyuenne p Y .
ABTOMATH3HPOBAHHOTO 3aHSTHIO. YcTHbIH ompoc
1 5 | CamocrosiTenbHOE | CTYACHTOB 1O TK-4.1
JNEKTPONPUBOAA  MOTAIKU o .
N u3ydeHue yueOHOW | W3y4eHHOU TeMe
CTaHa XOJIOJIHOW TIPOKATKH .
W HAy49HOH
JIUTEPATypPbI
HUroro no pasaeny 1 5
10. Paszzen 10
IToxroroBka k
10.1 Uzyuenune
MPAKTHICCKOMY
ABTOMAaTH3UPOBAHHOTO .
SICKTPOPUBOIA  BXOHOIO 3aHATHUIO. VYeTHbIi ompoc
2/21 7 | CamocTosTensHoe |  CTYIEHTOB IO IK-4.1
HAKOTHUTEJIS TOJIOCHI . .
n3ydeHne yueOHol | W3ydIeHHOU TeMe
arperata HETIPEePBIBHOTO N
U HAY4HOMH
TOPSYEro MUHKOBAHUSI
JIUTEPaTyphl
Wroro no pasneny 221 7
11. Pazpmen 11
111 Brmmonnenne
64,6 IK-4.1
KYpPCOBOT'O MPOEKTa
HWroro no pazneny 64,6
12. Pa3pmen 12
12.1 Bueayauropnas
yauTop IK-4.1
KOHTaKTHas pabora
Wroro no pazneny
13. Paznen 13
13.1 KoHTpoib K-4.1
Wroro no pazneny
HWroro 3a cemectp 6/41 |118,6 9K3aMEH,KII
KYpCOBOM MPOEKT
Hroro no aucnumninuze 6/41 |118,6 My P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
nH(}OpPMallMOHHO-KOMMYHHUKAIIMOHHAs 00pa3oBarTeabHble TeXHoIoTuu. [lepenaua He0OXOqMMBIX
TEOPETUYECKUX 3HAHUKW UM (OPMHUPOBAHUE OCHOBHBIX IMPEJICTABICHHH MPOUCXOIUT C
MCIOJIb30BaHUEM MYJIbTUMEIUITHOTO 000py10BaHUSI.

[Tpu mpoBeeHUHN MPAKTHUECKUX 3aHATHH MCHOIB3YIOTCS padoTa B KOMAHIE U METOMIBI
MH(bOPMALIMOHHBIX TEXHOJIOTUH.

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

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

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYyeHne TUCIIUIIHHbI

a) OcHoBHas JuTEpaTypa:

1. Tumoxun, A. H. MonenupoBaHnue cucTeM yrnpapiieHus ¢ npumenenuem MatLab : yue0.
nocooue / A.H. TumoxwuH, }0.J]. Pymsaues ; nox pen. A.H. Tumoxuna. — Mocksa : UHOPA-M,
2017. — 256 <c¢. + Jlom. w™arepuansl [DNEKTpOHHBIM pecypc; Pexum gocryma:
https://new.znanium.com]. —(BpIciIee oOpa3oBaHHe: bakanaBpuar). —
www.dx.doi.org/10.12737/14347. - ISBN 978-5-16-010185-9. - Tekct : snekTponnsiii. - URL:
https://znanium.com/catalog/product/590240 (mata oOpamenus: 24.10.2020). — Pexum
JIOCTyTA: 110 TIOJITUCKE.

2. Hemenko, A. B. Mexanuueckue KOMIOHEHTBI AJIEKTPONPUBOAA MAIIMH: pacueT U
npoekTHpoBaHue: YdeOHoe mocobue/Hemenko A.B. - Mocksa : By3oBckuit yueOnuk, HUIL]
NHOPA-M, 2015. - 307 c. ISBN 978-5-9558-0441-5. - Tekcr : amekrponnbiii. - URL:
https://znanium.com/catalog/product/508528 (mata oOpamenus: 24.10.2020). — Pexum
JOCTyTa: 10 THOJIUCKE.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. ®poaos, FO. M. PerynupyeMsblii acHHXpOHHBIN AJIEKTPONPUBOJ : yueOHOE ocodue /
1O. M. ®@pornos, B. I1. lllenskun. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2018. — 464 c.
— ISBN 978-5-8114-2177-0. — TekcT : a5eKTpoHHbIH // JIaHb : 311eKTpOHHO-O0nbInoTeuHas
cucrema. — URL: https://e.lanbook.com/book/102251 (nmara obpamenus: 07.11.2020). —
Pexum noctyna: st aBTOpuU3. MOJIb30BaTENEH.

2. UBmun, B. I1., Ilepyxun, M. FO. CoBpemeHHasi aBTOMaTHKa B CUCTEMaX yIpaBJICHUS
TEXHOJOTHYECKUMH TpolieccamMu [ DneKTpoHHbIN pecypc]: Yueb. mocobue.- M.: UTHOPA-M,
2014.- 400 C. (Boicmiee oopazoBanue. bakanaBpuar)/- Pexxum gocryma:
http://znanium.com/bookread.php?book=430323 .- 3arnasue c sxpana- ISBN 978-5-16-005162-8

B) Meroanyeckue ykazaHus:

1.Meronnyeckue yka3aHusl sl CTYyJIE€HTOB IO MOATOTOBKE K MPaKTH4YECKUM paboTtam/
cocraputenu: lloxun, B.B.; Marautoropckuii roc. Texuuueckui yH-T um. ['. WM. Hocona. -
Marnautoropck : MI'TY um. I'. Y. Hocoga, 2016. - 57 c. : w1, Tab. - TeKCT : HermocpeacTBeHHBIM.


https://znanium.com/catalog/product/590240
https://znanium.com/catalog/product/508528
https://e.lanbook.com/book/102251
http://znanium.com/bookread.php?book=430323

2.Meroanueckre yKazaHUs AJIsl CTYAEHTOB 10 MOATOTOBKE K MPAaKTHYECKUM padboTam /
Cocrasutenu: Kocmartos, B. . Maruutoropckuii roc. Texuuueckuii yH-T uM. I'. M. Hocoga. -
Marnutoropck: MI'TY um. I'. M. Hocosa, 2013. - 79 c. : ., Tabmn. - TeKCT: HEMOCPEICTBEHHBIH.

2. Metoauueckue yKa3aHHsl JUIsl CTYIEHTOB IO MOATOTOBKE K MPAKTUYECKUM paboTam /
Cocrasutenu: JluabkoB, C. A. Maruuroropckuii roc. rexuuueckuii yH-T um. I'. 1. Hocoga. -
Marnautoropck: MI'TY um. I'. UI. Hocosa, 2017. - 102 c. : ui., Ta6:1. - TeKCT: HEMOCPEACTBEHHBIM.

r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe obecnieueHue

Haumenosanue [10 |Ne noroopa Cpoxk neiicTBUS JIULEH3UU

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo

Professional
MathWorks MatLab

v.2014 Classroom |K-89-14 ot 08.12.2014 0eccpovHO
License

MathCAD v.15 1662 5
Education University - -13 01 22.11.2013 €CCPOYHO
Edition

MS Office Visio Profl 155718 o1 08.10.2018 11.10.2021
2013(nnst k1accoB)

MS Windows 7

Professional (nist J-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

7Zip cB0OOHO pacnpoctpansemoe 110 0OECCPOUHO
FAR Manager cB000JTHO pacnpocTpansemoe [10 0EeCCPOYHO

IIpodeccnonanbubie 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

HasBanue kypca Cchblika
OnexktpoHHas 06a3a nepuoanmdeckux wusnanuii|https://dlib.eastview.com/

East View Information Services. OO0 «<MUBUC»
Nudopmanmonnas cucrema - Enmmnoe oxno|URL: http://window.edu.ru/

I0CTVIIA K MHAODMAIIMOHHEIM DECVDCAM

HanmonannHas

HUHPOPMAIIUOHHO-aHAJIUTUYECKAsA CUCTEMaA — . . .
¢ pu . URL.: https://elibrary.ru/project_risc.asp

Poccuiickui HWHACKC HAYYHOI'O LUTUPOBAHHUA

(PMHLI)

[Touckosas cucrema Akaaemust Google (Google

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

OnexTpoHHbIE pecypcebl ondmorexkn MI'TY nwm. [http://magtu.ru:8085/marcweb2/Default.asp

I""’1. Hocoga
YHuBepcuterckas uHpopmanuonHas cucremalhttps://uisrussia.msu.ru

POCCHA
MexayHapoaHas HayKOMETpHUYECKasl

pedepaTrBHas U MOJHOTEKCTOBas Oas3a maHHbIX [http://webofscience.com

HayuHbIX u3nanuii «Web of sciencey»




Mexaynapoanas pedepaTtuBHas H|http://scopus.com
MOJIHOTEKCTOBAsE CIpaBOYHas 0a3a JaHHBIX

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIJIMHBI (MOIYJIs1)
MartepuanbHO-TeXHUYECKOE 00ecIeuyeHUE AUCITUTUTMHBI BKITFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHartenue ayuTopun

Y4eOHbIe ayAUTOPHH IS
NPOBE/ICHUS 3aHATHI JIEKITAOHHOTO
TUIIA

MyJIbTUMEANMHBIE CPEICTBA XPAHECHHUS],
nepeaayd Y NpeAcTaBiICHUs UHPOPMALUU

Y4eOHbIe ayAUTOPHH IS
HPOBEJICHHUS MPAKTUICCKUX 3aHATHH,
IPYIIOBBIX U UHAUBUAYATbHBIX
KOHCYJIbTAI[Mi, TEKYIIETO KOHTPOJIS
U MPOMEXYTOYHOM aTTeCTaIluN

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Y4eOHble ayAUTOPUH IS
BBIIIOJIHCHUS KYPCOBOT'O
HPOCKTUPOBAHUS, TOMEILICHHUS JIJIsI
CaMOCTOSITENILHOM PaboThI
00ydJaronmxcs

ITepconanbubie komnbroTepsl ¢ [10 u3 . 8(r),
BbIX0JIOM B IHTEpHET U ¢ 1OCTYIIOM B
AIIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaATENbHYIO Cpely
YHHUBEpPCUTETA




[Tpunoxenue 1
Y4eOHO0-MeTOoAMUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbHOI PadoThl CTY/IEHTOB

AymuTOpHas CcaMOCTOsATENbHAs paboTa CTYAEHTOB HA TMPAKTUYECKUX 3aHATHUAX
OCYIIECTBIISICTCS O] KOHTPOJIEM IPEeroaBaTess.

BueayautopHas camocTosiTenpHas paboTa CTYIAEHTOB OCYILIECTBIISIETCS B  BUJE
npopabOTKK MaTepualoB JICKIMIl ¢ MPUMEHEHUEM PEKOMEHIYyeMOH JINTepaTypbl, paboThl HaA
KYPCOBBIM IIPOEKTOM, IIOJITOTOBKH K 3K3aMEHY.

IIepedyeHp TEM NPAKTUYECKUX 3aHATHU
1. H3ydeHue aBTOMaTU3UPOBAHHOTO AJIEKTpOINprBoaa OmtomuHTa 1500
2. H3yuenune aBTOMaTU3MPOBAHHOT'O JIEKTPOIPHBO/IA BAJIKOB KJIETH cTana 630
XOJIOJTHOM MPOKATKU
3. HM3ydenue aBTOMAaTU3UPOBAHHOTO AJIEKTPOIPUBOJIA PEBEPCUBHOTO ABYXKJIETHEBOTO
CTaHa XOJIOJHOM MTPOKATKU DJIEKTPOIPUBOJ] BAJIKOB HENIPEPHIBHOIO cTaHa 630
XOJIOAHOU ITPOKATKH
4. VI3yueHue aBTOMaTU3UPOBAHHOTO AJIEKTPONPUBOIA MOTAIIKU CTaHa XOJIOJAHOM
IIPOKAaTKH
5. H3yueHue aBTOMaTU3UPOBAHHOTO AJIEKTPOIPUBOIA BXOIHOTO HAKOMUTEISI TOJIOCHI
arperara HEpepbIBHOI'O TOPSIYEro HUHKOBAHUS

Pexomennyemas nureparypa K npakrudeckum 3anatusm: [loxun B.B.
ABTOMaTU3UPOBAHHBIN IEKTPOIPUBOJ MEXaHU3MOB METAJUTYPTUYECKOTO IIPOM3BOICTBA
[DnexTpoHHBIN pecypc] : yueoHoe mocodue / B.B.Illoxun, A.C.Capapos. - M.: ®I'VIT HTL]
«Hupopmpeructpy», 2013. Neroc.peructpauun 0321302198

KypcoBoii npoekt

Ilenbto BBIMOMHEHUS KYpPCOBOTO MPOEKTa SBISIETCS 3aKpeIuleHue U yriyOlieHue
TEOPETUYECKUX 3HAHMW 10 JAMCHUIIMHE «ABTOMAaTH3UPOBAHHBIM  3JEKTPONPHUBOJ B
COBPEMEHHBIX TEXHOJOTHMSX (B METaUTypruu)», Pa3BUTHE HABBIKOB PaOOThl C TEXHUYECKOH
JUTEpaTypoil, OCBOEHHE METOAMKH pacueTra aBTOMAaTHU3UPOBAHHBIX  AJIEKTPONPUBOIOB,
nproOpeTeHre HaBbIKOB 000CHOBaHMS TEXHUYECKUX PEILICHUH.

3amayeil TNPOEKTHUPOBAHUS SBISETCS pa3pabOTKa aBTOMAaTU3MPOBAHHOM CHCTEMBI
NIEKTPONPUBOAA  TUIOBOIO  IPOMBIIUIEHHOIO  MEXaHW3Ma Ul METAJIIypruyecKoro
npou3BoJcTBa. [lpu pemieHnn 3Toi 3aayu CTYAEHTHI JOJIKHBI [TOKA3aTh TECHYIO B3aWMOCBS3b
TEXHOJIOTUYECKOT0 pEeXUMa arperara WId MeXaHH3Ma, TpeOOBaHUH K DICKTPONPUBOLY,
CTPYKTYpPY aBTOMaTH3WPOBAHHOMN CHCTEMBI 3JIEKTPOIIPUBO/IA U €€ AIIEMEHTHOM 0a3bl.

B 3anaHun Ha MPOEKTUPOBAHUE YKa3bIBAECTCS HAMMEHOBAHNUE MeXaHU3Ma. MlcxoqHbIMH
JTAHHBIMU SIBJISIOTCS: TEXHOJIOTHS pabOThl MEXaHU3Ma, €ro KHHEMaTH4eckasi cXxeMa, OCHOBHbBIE
TEXHUYECKHE JAHHbIE, TUIl IPUMEHIEMOI0 ABUTATENS U €0 TEXHUYECKUE IaHHBIE.

[Ipu npoeKTHPOBAaHUH TOJKHBI OBITH PELIEHBI CIIEIYIOIINE BOIIPOCHI:

1) aHanM3 TEXHOJIOTMYECKHX pPEXHUMOB U  (OpMyIUpoBaHHE TpeOOBaHUA K
JJIEKTPOTIPUBOJLY;

2) pacyer u BHIOOp AJIEMEHTOB CHJIOBOM YacCTH;

3) 3ammTa 3JeKTPONPUBO/IA;

4) BBIOOP CHCTEMBI PETYJIIMPOBAHUS U €€ DIIEMCHTHOH 0a3bl;

5) pacuer 3JIEeMEHTOB U y3JIOB CUCTEMbI PEryJIHPOBAHHS;

6) pacyer CTaTHYECKHUX U TUHAMHUYECKUX XapaKTCPHCTHK;

7) coCTaBleHHE TPHHIMIIHAIGHON CXEMBl M CXEMBl COCIHMHCHUIl; OJIOK — cXeM,
(YHKIIMOHATIBHBIX M CTPYKTYPHBIX CXEM;

KypcoBoii TpOeKT BBINONHAETCS CTYACHTOM CAaMOCTOSATENFHO TIOA PYKOBOJCTBOM



npenoaasarens. [loscHuTenbHas 3anucka gomwkHa cogepxars 40 — 60 nmucros. K 3amure cTyneHT
TOTOBMT JIOKJIAJ IO UTOTaM BBINOJIHEHHON paOoThl Ha 3-5 MUHYT, a Takke npe3eHtauuto Power
Point, HarMA1HO WITFOCTPUPYIOLIYIO BBIBOJIBI, IOJTYYEHHBIE IO PE3YJIbTaTaM PacyeToB.

KypcoBoil mpoeKT BbINOJIHAETCA OOYYaroIIMMCS CaMOCTOSTENIBHO IO/ PYKOBOJCTBOM
npenoaasatens. [Ipyu BBIIONIHEHUH KypCOBOTO IPOEKTAa OOydaroluiics JOJKEH IOKa3aTb CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MAaTEpUAIOM U JPYTUMH JIUTEPATYpPHbIMU HCTOUYHUKAMH, a
TaK)Ke BO3MOXXHOCTh CHUCTEMAaTH3UPOBaTh M AaHAIM3UPOBATh (PAKTUYECKHH Marepuail u
CaMOCTOSITEJIbHO TBOPYECKH €r0 OCMBICIINBATh.

B nauane u3y4yeHus AMCHUILTMHBI MPETOAABATENb MpEAaracT o0y4JaromuMcsl Ha BBIOOD
IepevyeHb TeM KYpPCOBBIX MPOeKTOB. OOyyaronuiicss caMOCTOATENIBHO BEIOUPAET TEMY KypCOBOIO
npoekta. CoBHaJeHUE TEM KYypCOBBIX IPOEKTOB Yy CTYIAEHTOB OJHOM Yy4yeOHON TIpynmbl HE
JIOIyCKAETCsl. YTBEPXKAEHUE TE€M KYPCOBBIX NPOEKTOB IMPOBOAMUTCS €KErOJHO Ha 3aceJaHuU
Kadeapsl.

[Tocne BbIOOpa TeMbl mpenoaaBaresb (HOpMyIUpPYeT 3aJaHHe MO KypCOBOMY INPOEKTY U
PEKOMEHAYET MEepPEeUEHb JINTEPATYPHI ISl €r0 BBINOIHEHUS. VICKIIOUUTENbHO BaXKHBIM SIBIISIETCS
UCIOJIb30BaHUE HMH(OPMALMOHHBIX MCTOYHUKOB, a UMEHHO cuUcTeMbl «/HTepHET», uTO JacT
BO3MOXKHOCTb 00y4arommMcs 0osiee OIHO U3JI0KUTh MaTeprall 10 BBIOPAaHHON UMU TeMeE.

B mpouecce HamucaHus KypcoBOro NPOEKTa OOydaroluiics JOJKEH pa3o0parbcsi B
TEOPETUYECKHUX BOMPOCaX N30PaHHOW TEMBI, CAMOCTOSITEIHHO POAHATH3UPOBATH MPAKTUIECCKHUNA
MmarepHal, pa3o0paTh 1 000CHOBATh MPAKTHUECKUE MTPETIOKEHUS.

[IpenogaBarenb, IPOBEPUB IMPOEKT, MOXKET BO3BPATUTH €ro JUIsl JTOpPaOOTKHM BMECTE C
IIMCbMEHHBIMU 3aMedyaHusMH. CTYAEHT JOJDKEH YCTPAaHUTh IIOJIYYCHHBIE 3aMEYaHHUs B
YCTAQHOBJICHHBIH CPOK, IIOCJIE YEr0 IMPOEKT OKOHYATEIbHO OLIEHUBAETCSI.

IlepedyeHb NPUMEPHBIX TEM KYPCOBBIX IIPOEKTOB

=

Tema KypcoBOro npoexkra

ABTOMaTH3UPOBAHHBIN IEKTPONPUBOJ HACOCHONW YCTaHOBKHU

ABTOMAaTU3UPOBAHHBIH NEKTPONIPUBO JHPTA

DIIEKTPONPUBOJI MAXTHOU MOAHEMHON YCTAHOBKU

ABTOMaTH3HpOBaHHBIﬁ QJICKTPOIMIPUBOJ ABIMOCOCA

ABTOMaTH3UPOBAHHBIN IEKTPONPHUBOJ MEXaHU3Ma IOBOPOTa KOHBEPTEpA

ABTOMaTH3UPOBAHHBIH NEKTPONPUBOAKIETH CTaHa X0JI0AHOM mpokatku 2500

ABTOMaTH3HpOBaHHBIﬁ QJICKTPOIMPHUBOJ CKUIIOBOI'O ITOABEMA JIOMEHHOM IIeUn Ne9

O INO|ONPBWIN|F-

ABTOMaTH3UPOBAHHBIN IEKTPONPUBO/] MONEPEYHOTO TPAHCTIOPTUPOBOYHOTO
MaHunyiasitopa MHJI3

9 | DaekrpornpuBo Mukcepa KKI]

10 | ABTOMAaTH3MPOBAHHBIH NEKTPOIPUBOJ] BAJIKOB MATUKIETHEBOro cTana 630

11 | ABTOMaTU3UPOBAHHBIN IEKTPOIPUBO. pa3maTsiBaTes ctaHa 2000 xonoaHoM
IIPOKATKH

12 | ABTOMaTH3MPOBAHHKIIN AMEKTPOIIPUBO MeXaHNW3Ma nmogbema kpana DCIIL]

13 | ABromaTtusupoBaHHbli anekTporpuBog MoTaaku AHI'T] ITAO «MMK»

14 | ABTroMaTH3upoOBaHHKIN AnekTponpuBoa Motaiku crtana 2500 JIITI-4 ITAO «MMK»

15 | ABTOMaTH3MPOBAHHBIN AMEKTPOIIPUBO HAKUMHOTO ycTpoiicTBa ctana 5000 JITTLI-9
ITAO «MMK»

16 | ABTOMaTH3MPOBAHHBIN AMEKTPONIPHUBOJ ITacTUHYATOrO turarens JJOD-5

17 | ABTOMaTH3UPOBAHHBIN AEKTPONPUBOA BosloumibHOro ctana 25006 OAO «BMK»

18 | ABTOMAaTH3UPOBAHHBIN ICKTPOIPUBO MEXaHU3Ma KauaHus Kpuctaum3atopa MHII3

19 | ABromMaTH3upOBaHHKIN AeKkTponpuBoa kuciaopoanoit pypmer KKII ITAO «MMK»

20 | ABTOMaTHU3MPOBAHHBIH IEKTPONIPHUBOJ] BaJIKOB uepHOBOH Ki1etu ctad 370 CITL]

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

22 | ABTOMaTH3WPOBAHHBIN JEKTPONPHUBOJI TToabeMa Kuciaopoaaon Gypmsr KKIT
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ABTOMAaTU3UPOBAHHBINA 3JIEKTPONPUBOJ CKUIIOBOTO oAbeMa JOMEHHOM neun Nel(
ITAO «MMK»




[Tpunoxenue 2

OIICHO‘IHLIG cpeacrea AJisi MPOBECACHUSA HpOMe)KyTO‘IHOﬁ aTrTeCralumn

IIpomesicymounas ammecmayus umeem yeivio Onpeoeums CmeneHb 00CMUNCEeHUs.
3anIaHUPOBAHHBIX PE3VIbMAMO8 00yYeHUsl 3a ONpedeNeH bl NepUo0 00yueHus (cemecmp) u
npoBOOUMCsL 8 popme IK3aMeHa U 8 hopme 8bINOJIHEHUS U 3AuUMblL KYPCOBO20 NPOEKMA.

a) Ilnanupyemvie pesyrbmamsl 0OyueHUs U OYeHOUHble CPeOCmed O NpPo6edeHUs
NPOMENCYMOYHOL ammecmayuu.



Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHSA KOMIICTCHIIMHN

OrneHOYHBIE 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

Onpenenuts napameTpsl peryasTopa Toka sKops

Onpenenuts napameTpsl perysaTopa CKOpOCTH

OmnpenenuTs mapaMeTpsl PErYIISATOpa TOKA BO3OYKICHHS

Onpenenuts napamerpsl peryisaropa 3/1C npu 1ByX30HHOM pEryJIMpPOBaHUH CKOPOCTU
Onpenenuts U NOKa3aTh HA MEXAHUYECKON XapaKTEPUCTUKE BETMUMHY 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 METAJLTYPru4eCcKOi MPOMBILIUIEHHOCTH
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
MOCJIeI0BATEITLHOTO BO30YK/ICHHUS.

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

HauepTuTh MexaHMUYECKHE XapaKTEPUCTUKH aCHHXPOHHOT'O IBUTAaTENsl IPH PA3INYHbIX
JaCTOTaxX MUTAKOIICTO HAITPSXKCHUS.




Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

OrneHOYHBIE CPEACTBA

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
BO30YKJCHUS B pEeXKUME THHAMUYECKOTO TOPMOXKEHHUS (TOPMOKEHUS C HE3aBUCHUMbBIM
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 NPeoOpa3oBaTeist 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 JIEKTPOIIPUBOIA 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 (JIITY) 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 TP JTHHEWHOM U
HEJIMHEIHOM COTJIaCOBAaHHUH YTJIOB.

3anmcaTh nepesaTouHyro (GyHKIIMI0 THPHCTOPHOTO TIpeoOpa3oBaTels U GOpPMYIIbI IS
OIpeJIeNIeHus MapaMeTPOB ATOM NepeaaTouHON QyHKIHIH.




Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

OrneHOYHBIE CPEACTBA

VYkazare TUIBI TPeoOpa30BaTelIs YaCTOTHI IS JIEKTPONPUBO/IAa IEPEMEHHOTO TOKA.
HavepTuth cuiioByI0 cXeMy TUPUCTOPHOTO Ipeodpa3zoBaTelis YaCTOThI CO 3BEHOM
MOCTOSTHHOTO TOKA.

HadepTuTh cuioBy10 cXeMy TUPUCTOPHOTO Mpeodpa3zoBaTesis YacTOThI C
HEIIOCPENCTBEHHOU CBSA3BIO.

HavepTuTh BpeMeHHYIO AMarpaMMy HampspKEHUS Ha BBIXOJE TpeX(pazHOro aBTOHOMHOTO
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 AUarpaMMy HampspDKEHUS 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 XapakTepucTtuky (JIAUX)
Pa30MKHYTOI'0 KOHTYpa, HACTPOEHHOTO M0 MOTyJIbHOMY ONITUMYMY (MUHUMAaJIbHAs
HEKOMIIEHCUPYeMast IIOCTOSHHASA BpEMEHH T, ).YKa3aTh 4aCTOTHI CONMPSIKEHHS YIaCTKOB

JIAUX.
Haueptuts JIAUX pa3zoMKHYTOr0 KOHTYpa, HACTPOEHHOTO [0 CHMMETPUYHOMY
onTUMyMYy (MHHMMAJIbHas HEKOMIIEHCHUPYEMas MOCTOsIHHAsA BpeMeHu T, ). YKasarh

4acTOThI conpskeHus ydacTkos JIAUX.

3anucaTh 00001IEeHHYI0 POPMYITY IS OTIPEACIICHHSI TIEPEeIaTOYHON (DYHKITHI
perynaropa npu HacTpolKe KOHTypa M0 MOIYJIbBHOMY ONTUMYMY B CUCTEMAX C
MOTYMHEHHBIM PETYJIUPOBAHUEM KOOPAMHAT.

HavepTuTh nepexoHble IPOLECCH TOKA U CKOPOCTHU B IBYXKOHTYPHOH cCHCTEME
PEryIUpOBaHMsI CKOPOCTH C BHYTPEHHUM KOHTYPOM PETYIMPOBAHUS TOKA IPU




Kon
WHJUKATOpa
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M3MEHEHHMH CUTHAJIA 3aJ]aHusl CKOPOCTH OT 3a1aTunka uHTeHcuBHocTH (I1 — perymsrop
CKOPOCTH).

HaueptuTh nepexoiHbie MpoLecchl TOKa U CKOPOCTH B ABYXKOHTYPHOM CHCTEME
PEryJIUpOBaHMs CKOPOCTH C BHYTPEHHUM KOHTYPOM PEeryJIHpOoBaHUs TOKa MpU HaOpoce
Harpy3ku (I1 — perynsitop ckopocTh).

HavepTuTh nepexoHbie IPOIECCH TOKA U CKOPOCTHU B IBYXKOHTYPHOI cucTeMe
PEeryIupoBaHHs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETYJIHUPOBAHUS TOKA IPU
M3MEHEHUU CUTHAJA 33/IaHUs CKOPOCTH OT 3afaTunka nuunteHcuBHoctu (I11 — perynstop
CKOpOCTH; Ha BXOZIE PETYJISATOPA CKOPOCTH (DHIIBTP HE YCTAHOBIICH).

HavepTuth nepexoHbie IPOIECCH TOKA U CKOPOCTHU B IBYXKOHTYPHOI cucTeMe
PeryIupoBaHUs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETYJIHUPOBAHUS TOKA IPU
W3MEHEHUU CUTHAJA 33IaHUs CKOPOCTH OT 3a7aTunka nuunteHcuBHoctu (I11 — perynstop
CKOPOCTH; Ha BXOJIE PETYJIATOPA CKOPOCTH (DUIILTP YCTAHOBJIEH).

HauepTuTh nepexoiHble MpoLECChl TOKA U CKOPOCTH B JBYXKOHTYPHOM cCHCTEME
peryIupoBaHHs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIUPOBaHHS TOKa MpH Habpoce
Harpy3ku (IT1 — perynsarop ckopocTH).

HauepTuTs nmepexoHbIe MPOIECCH TOKA U CKOPOCTH B CUCTEME JICKTPOTIPUBO/IA C
MOTYMHEHHBIM PEryJIMpOBaHUEM KOOPAMUHAT C ABYX30HHBIM PErYJIHPOBAaHUEM CKOPOCTH
C 3aBHCHUMBIM OcJa0JIeHHEeM MOTOKA B (DYHKIIMU 3JIC SIKOPSI IBUTATEINS IPU Pa3TOHE
JIBUTATEIIS 10 MAKCUMAJIBHOM CKOPOCTH (CHTHAJI 33/IaHUSI CKOPOCTH MTOJIAETCS OT
3aJJaTYNKa MHTEHCUBHOCTH, PETYJIATOP CKOPOCTH — MPOMOPLUOHATIBHBIN WIH
MPONIOPIIMOHATEHO-UHTETPATEHBIH ).

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

[TosicHUTh Ha3HaYeHHE KOPPEKTUPYIOIIETO YCTPOHCTBA B KOHTYPE PEryJIMPOBAHUS 3]IC
SIKOPSI TIPH ABYX30HHOM PETYJITMPOBAHUU CKOPOCTH BPAIICHHSI TBUTATEIIS.

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

Crnioco6b1 Koppekluu KodpUIHEeHTa Nepelaun PEerynsaTopa 3¢ Npu U3MEHEHUH




Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

OrneHOYHBIE CPEACTBA

MarHMTHOIO IOTOKA ABUraTels (HAUepTUTh CXEMBI).

VYKka3zaTh OCHOBHBIE TPEOOBaHU K JEKTPONPHBOAY MEXaHH3Ma [TIOBOPOTa KOHBEPTEPA.
YkazaTh OCHOBHBIE TPEOOBAHUS K 3JICKTPONPUBOIAY MEXaHH3Ma MEePEMEIIEeHUs PypPMBI.
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.

VYkazaTh OCHOBHBIE TPEOOBAaHUS K 3JIEKTPONPUBOY MEXaHU3Ma ra30pe3KHU MallluHbI
HEIIPEPBIBHOTO JINThHS 3aTOTOBOK.

HavepTuTh KaueCTBEHHYIO 3aBUCUMOCTh MOMEHTA COIIPOTUBIICHHSI HA Bally JBUTrATENs OT
yrila IOBOpOTa KOHBEPTEPA.

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

HaueptuTh nuxiiorpaMMmy paboThl 3JI€KTPOIIPUBOA KOHBEPTEPA U YKa3aTh
BBIITOJIHSIEMBIE OIIEpALUH.

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

HadepTuTh 3aBUCHMOCTh MOMEHTA CONPOTUBIICHUS HA BaJly OT BPEMEHHM JUIsl MEXaHU3Ma
kpuctainuzaropa MHJI3.

Haueptuts TaxorpamMmy u Harpy304Hyr0 AMarpaMMmy JUis INIABHOTO 3JIEKTPOIIPUBOAA
OJIIOMUHTA.

[lepeuncnutb OCHOBHBIE TPEOOBAHUS K IEKTPONPUBOAY BaIKOB OJIOMUHTA.

YKkazaTh OCHOBHbIE 0COOEHHOCTH MHIUBHUYaJIbHOTO SJIEKTPOIPHUBO/IA BAJIKOB
OJIFOMMHTA.

HavepTuTh TaxorpaMmy u Harpy304Hylo Juarpammy INIaBHOTO 3JIEKTPOIIPUBO/IA
YUCTOBOM KJIETH HEMPEPBIBHOTO JINCTOBOI'O CTaHA rOpsYEd MPOKATKH.

[lepeuncantb OCHOBHBIE TPEOOBAHHUS K AJIEKTPONPUBO/Y BAJIKOB YUCTOBBIX KJIETEH
HEIIPEPBIBHOTO JINCTOBOTO CTaHA TOPSYEN MPOKATKHU.

YKa3aTb OCHOBHBIE THUIIBI CTAHOB XOJIOJHON IIPOKATKH.




Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

OrneHOYHBIE CPEACTBA

VYKa3aTh TEXHOJIOTMYECKHUE MPOLECCHI I HEITPEPBIBHOIO JIUCTOBOIO CTaHa XOJIOIHON
IIPOKATKH.

VYKa3aTh TEXHOJIOTMYECKHUE MPOLECCHI Il PEBEPCUBHOIO CTaHA XOJIOAHON ITPOKATKH.
HadepTuTh TaxorpaMmy ¥ Harpy304HYyr0 JHarpaMMy JUIsl 3JE€KTPOIIPUBO/IA BAJIKOB KIIETH
HEIPEPBIBHOTO JINCTOBOTO CTaHa XOJIOIHON IIPOKATKHU.

HauepTuTh 3aBUCUMOCTD YIJIOBOW CKOPOCTH BpallleHus: 6apabaHa, TMHEHHON CKOPOCTH
JBAKEHUS IIPOKATHIBAEMOI'0 METaJIa, MOMEHTA, PA3BUBAEMOT0 ABUIaTENIEM, TOKA
SIKOPHOM LIENU JABUraTeNsl OT IUaMeTpa PYJIOHA AJI1 MOTAJIKHA HEIIPEPHIBHOIO JIMCTOBOTO
CTaHa XOJIOJHOM IIPOKATKHU.

HauepTuTh 3aBUCUMOCTb YIJIOBOW CKOPOCTH BpalleHus 6apabaHa, TMHEHHON CKOPOCTH
JBAKEHUS IIPOKATHIBAEMOI'0 METAJIa, MOMEHTA, Pa3BUBAEMOT0 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 LeNbI0 B CUCTEMY PEryJIMPOBAaHUS HATSDKEHUS MOJIOCHI AJI1 MOTAJIKU JTMCTOBOTO
CTaHa XOJIOHOM IIPOKATK! BBOJAT y3€J KOMIIEHCALUHA TUHAMAYECKOIO TOKA.
Haueptuts TaxorpamMmy U Harpy304Hyr0 AMarpaMmy IS SJIEKTPOIPUBOAA HAXKUMHOTO
YCTPOMCTBA KJIETH MIPOKATHOT'O CTaHa (PEeBEPCUBHBIN CTaH ropsiuel MpoOKaTKU, YUCTOBAS
rpymnna KjieTel HempepbIBHOTO JINCTOBOTO CTaHAa ropsAyeil MpOKaTKH).

[lepeuncanTb OCHOBHBIE TPEOOBAHMUS K AJIEKTPOIPUBOY HAKUMHOTO YCTPOHCTBA KIIETH
MIPOKATHOIO CTaHa (PEBEPCUBHBIN CTaH ropsiueii NpOKaTKU, YUCTOBAs TPYIINa KIeTel
HENPEPHIBHOTO JINCTOBOTO CTaHa ropsiueil MpoKaTKH).




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

[TpomMexyTouHasi arTecTanus 1Mo TUCHUILUIMHE «ABTOMATU3HPOBAHHBINA 3JEKTPOIPHUBO]L B
COBPEMEHHBIX TEXHOJIOTHSX (B METAJUIYpruM)» BKJIIOYAET TEOPETHYECKHE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISABIISIONINE CTENICHh CPOPMHUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOAUTCS B JOpPME IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIHUIUIMHE MPOBOAUTCA B YCTHOM (hopMe MO 3K3aMeHAIMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIyOOKOE 3HaHHE
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIUH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HAaBBIKOB,
00yYaromuiCsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHs TPH OINEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaa) — 00yyarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTUUYECKOTO MaTepuana, JIOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOMKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEIJIEKTyaaIbHbIe HABBIKK PELISHHS MPOCTHIX 3a1a4.

KypcoBoil mpoekT BBIMOJHSAETCA MOJ PYKOBOJICTBOM IIPENoAaBaTelis, B IPOLECCE €ro
HanucaHusl o0yJarouuiicsi pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
pacumpsisi 3HaHUsI, HOJTY4YEHHBIEe IPU U3YYEHUH Kypca « ABTOMATH3UPOBAHHBIH 3JIEKTPOIIPHUBO/L B
COBPEMEHHBIX TEeXHOJOrusAx». [Ipy BBHINOJHEHUM KYpCOBOTO NMPOEKTa OOy4YaroLIUMMHCS JTOJIKEH
1oKa3aTh CBOE yMEHHE padoTaTh C HOPMATHBHBIM MAaTE€pUaJIOM U JIPYTMMHU JHMTEPATypHBIMU
HCTOYHHKaMH, a TaKXE€ BO3MOXHOCTb CHUCTEMATU3HUPOBATH W aAHAJIMU3UPOBATDH CbaKTI/I'-IeCKI/Iﬁ
MaTepHal 1 CaMOCTOATEIbHO TBOPYECKH €0 OCMBICIHBATb.

B mpomecce HammcaHMS KypCcOBOTO IPOEKTa OOYYalOIIMICS JOJDKEH pa3o0paTbhes B
TEOPETUYECKHUX BONPOCaX M30PaHHON TEMBI, CAMOCTOSITEIBHO MPOAHATU3UPOBATH MPAKTUYECKUN
MaTepuai, pa3o0paTh 1 000CHOBATh MPAKTUYECKHUE MPETIOKEHUS.

IToxa3aTeu U KPpUTEPUH OLIEHNBAHUS KYPCOBOI'0 NIPOEKTA:

— Ha OLEHKY «OTJH4YHO» (5 6aymioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33JJaHUEM,
oOyJarouiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
0o0BsicHeHus: MH(pOpMAIMM, HO M HMHTEJIEKTyalbHble HABBIKM pELICHUs NpobdjeM M 3ajad,
HAXO0X/IEHNS YHUKAJIBHBIX OTBETOB K ITPO0JIeMaM, OLIEHKU U BBIHECEHUSI KpUTHUECKUX CYKJICHUMH;

— Ha OIICHKY «Xopomo» (4 Oamra) — paGoTa BBHINOJIHEHA B COOTBETCTBHH C 33aJaHHEM,
o0yyaroIuiicsl MOKa3bIBAa€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uHpOpPMALlMK, HO M HMHTEIJICKTYAIbHbIE HABBIKM PELICHHS NpoOieM M 3a1a4, HAXOXKIACHUS
YHUKAJIbHBIX OTBETOB K IpobiieMawm;

— Ha OLEHKY «yIOBJIETBOPHUTEeIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJJaHiEM, OOY4YarolUiicsl MOKa3bIBAa€T 3HAHUS HA YPOBHE BOCHPOM3BEICHUS U OOBSICHEHUS



UH(OPMALINHU, UHTEIUIEKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLCHKY «HEeYy/J0BJIeTBOPUTEJbHO» (2 Oayia) — 3aJaHue NMPEnoJaBaTelis BHIIIOTHEHO
YaCTHUYHO, B MPOIECCE 3alIUTHI pabOThl 00YJArOIIUICS TOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKHM PEIICHUS [TOCTABICHHOM 3a/1auH.

— Ha OILICHKY «Hey/0BJeTBOPUTEJbLHO» (1 0amn) — 3ajanue mpenogaBaTess BIIOJIHEHO
YaCTUYHO, OOYyYaroIIMiicsi HE MOKET BOCHPOU3BECTH M OOBSICHUTH COJEp’KaHUE, HE MOKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.



