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PabGouas nporpamma cocrasiena Ha ocioe ®I'OC BO 1o HampaBlIeHHIO 1OJrOTOBKH
13.03.02 DnexTposHepreTHka W 9JNeKTpOTeXHHKa (ypoBeHb Oakanaspuara) (mpuKas3
Muno6pnayku Poccun ot 28.02.2018 r. Ne 144)

PaGowas nporpamma paccMoTpeHa U ojobpeHa Ha 3aceiaHuM  Kadeapsl
ABTOMaTH3HPOBAHHOTO IEKTPOIPHBO/IA U MEXATPOHHUKH

13.02.2020, npotoxon Ne 6 %
3aB. kadeapoi W / /A. Hukonaes
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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)

Lenpto OCBOGHMSI ITUCHMIUIUHBL SIBISETCS (OPMHUpPOBAHHE Yy CTYJCHTOB 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

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

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUYEHUS TUCIUILINH/ PAKTUK:

CunoBast 2JIEKTPOHHKA

DNEeKTpUYECKUE MAITUHBI

DNEeKTPUYECKUI TPUBO

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 ca4a rocy1apCTBEHHOIO HK3aMEHa

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BEITYCKHON KBATHM(PUKAITMOHHOM paboThl

3 KomnereHuuu ody4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHUs

B pesynbTaTte ocBOEHUS TUCHUIUIHNHBI (MOAYIIA) «ABTOMATH3UPOBAHHBIN AJIEKTPOTIPUBO/
B COBPEMEHHBIX TEXHOJIOTHUAX (B METAJUTYPTHHU)» 00yUYaIOIIUICS JOJDKEH 001a1aTh CIeTYIOMUMHU
KOMITETEHIIMSIMU:

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

[1K-4 CnocoOGHOCTh MOATOTOBUTH KOMIUIEKT KOHCTPYKTOPCKOW JIOKYMEHTAllUH 3CKHU3HOTO,
TEXHUYECKOT'0 U pabouero NpoeKTOB CUCTEMBI 3IEKTPOIIPUBOIA

[1K-4.1 OcymecTBisgeT NOArOTOBKY KOMIUIEKTa KOHCTPYKTOPCKOW TOKyMEHTAlluH,
TEXHUYECKUX U pabOUYUX MPOEKTOB CUCTEMBI 3JIEKTPOIIPUBOJIA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 71,45 akan. 4acos:
— aynuTopHas — 66 akaj. 4acos;

— BHeayuTopHas — 5,45 akaj. 4yacoB

— caMocTosTenbHas pabora — 36,85 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynutopHast § =
o | vonraxrHAs pabora o 3 ®dopma TeKyILero
=
Pasyen/ Tema % (B akaz. yacax) E > Bun 5 KOHTPOJIS Kox
S 3 © | camocTosTeNnpEHOM | ycneBaeMOCTH U
JTACIUTUTAHBI 5 £ . | xomneTeHuK
3 o & padoThI IIPOMEKYTOYHOH
n1a6. | mpakr. | € 3 ATTECTAIN
Jlek. < < 11
3aH. | 3aH. | QU &
1. Pazgen 1
1.1 Bsgemenue. leap wu
3aja4n Kypca ero CamocrosTenpHOE .
coﬂe JKaHUe P C;SﬂSb c U3y4yeHue yueOHoi VCTHBIi onpoc
. II/)IMI/I ’zmc WTUTHHAMHA 8 ! ! yI/I Ha yH0171 CTYACHTOB TIO MK-4.1
ApYT H i U3y4YEHHOU Teme
yueOHOTo IUIaHa JIUTEpPaTyphl
CIEeHATEHOCTH.
Hroro no pazneny 1 1
2. Paznen 2
CamocrosTenpHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI
[Tounck
JIOTIOTHUTENBHOMN
21 Cunosas 4acTh nH(OpMAaIIH 11O .
aBTOMAaTU3UPOBAHHOTO 3a/laHHOM TeMe YCTHBIi onpoc
P 8 3 1 & CTYJICHTOB 10 T1IK-4.1
3JIEKTPONPUBOAA B (pabota c o
H3YYCHHOU TEME
METaJUTypTHUH. oubnmorpaguuec
KUM MaTepuaiaMu,
CIIpaBOYHHUKAMU,
KaTaJoraMH,
CJIOBApSIMH,
SHIUKIIOTIETUSIMU
Hroro mo pazaeny 3 1

3. Pasznen 3




CamocrosTenbHOE
H3yueHHe yueOHou

Y Hay4HOU
JIUTEPaTyphI
[Tonck
31 CreTeMbI JIOTIOJTHUTENIbHOM
uHpopMaIuy 1o .
peryaupoBaHus B SAJIAHHOI TeMe YceTHblii onpoc
3IEKTPONPUBOIAX (paota ¢ CTYACHTOB 110 TK-4.1
METaJUTypTU4eCKOro GuBOrpadHce W3YyYEHHOH TeMe
MPOU3BOJICTBA.
KUM MaTepuaIaMu,
CIpaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBApsIMH,
SHIUKIIONIE TUSMU
).
Hroro no pazneny
4. Pazpmen 4
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHON
JIUTEPATypPhI
[Tonck
4.1 Peanuzaumusi THUIOBBIX JIOTIOJTHUTEIbHOU
CTPYKTYP cHCTEM I/IH(I)OpMa\I’.[I/II/I o Vernit onpoc
peryaupoBaHus B 3aJJaHHOH TeMe CTYICHTOB 110 K-4.1
KOMIUIEKTHBIX (pabota c o
N3y4eHHOH Teme
AJIEKTPONPUBOAX oubnmorpaguuec
TIOCTOSIHHOTO TOKa. KUM MaTepuaiaMu,
CIPaBOYHHUKAMH,
KaTaJoraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMU
).
Hroro mo pazneny
5. Pazmen 5
CamocrosTenpHOE
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPhI
[Touck
5.1 Peamuzanus THIIOBBIX JIOTIOTHUTENBHOMN
CTPYKTYP cUCTEM I/IH(I)OpMaEII/II/I o VerHbi ompoc
perynupoBaHus B 3aJaHHOI TeMe CTYICHTOB 110 K-4.1
KOMILJICKTHBIX (pabota c o
M3y4EeHHOH Teme
ANEKTPONPUBOAAX onbnmorpadmyec
MEPEMEHHOTO TOKA. KHM MaTepualiaMH,
CNIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBapsIMH,
SHIUKJIOTIETUSMU
).

Uroro mo pazneny

6. Paznen 6




6.1 Meronuka H3ydeHUS
aBTOMATH3UPOBAHHOTO
AIIEKTPONPHUBOIA
METATYPTUIECKUX MAIIHH
U arperaros.

CamocrosTenpHOe
H3yueHHe yueOHOU
Y Hay4HOU
JIUTEPaTyphl

VYcTHbIi ompoc
CTYZCHTOB 10
HU3YYCHHOH Teme

I1IK-4.1

Uroro mo pazneny

7. Pazmen 7

7.1 ABTOMaTU3UPOBaHHBII
3JIEKTPOIPUBOJ B
JOMEHHOM IPOU3BOJICTBE.

CamocrosTenpHOe
n3ydeHue yueOHoH
Y HAyIHOH
JIUTEPATypPbI
Iounck
JIOTIOTHUTENBHON
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota c
6ubnuorpaduyec
KUM MaTepuajIaMu,
CIpaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIONIE TUSIMU

).

VYcerHbIi onpoc
CTYZIEHTOB IO
M3YYCHHOHN Teme

TK-4.1

Hroro no pazneny

8. Paznien 8

8.1 ABTOMATH3MPOBAHHBIM
JNEKTPONPUBOJL
CTaJICIUIaBUIILHOTO
MIPOM3BOJICTBA.

CamocrosTenpHOe
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI
[Tounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3alaHHON TeMe
(pabora c
oubnnorpaguuec
KHM MaTepualiaMH,
CIpaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApSIMH,
SHIMKIIONIEAUAMH

).

VeIl onpoc
CTYZIEHTOB I10
HU3yYEHHOH TeMe

K-4.1

Uroro no pazneny

9. Paznen 9




9.1 ABTOMAaTH3MpPOBaHHBIHA

CamocTosATeIbHOE
H3yueHHe yueOHou
Y Hay4HOU
TUTEepaTypHl
ITouck
JIOTIOJTHUTEIHHOM
uHpopMaIuy 1o
3aJIaHHOM TeMe

VYcerHsIi onpoc

3IEKTPONPUBO/T B 10 (paota ¢ CTYJICHTOB IO TK-4.1
MIPOKaTHOM ITPOU3BO/ICTBE. W3YyYEHHOH TeMe
p p 6ubnuorpaduyec v
KUM MaTepuaIaMu,
CMPaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapSIMH,
SHIUKIIONIE TUSMU
HWroro no pazaeny 10
10. Pazzen 10
[MonroroBka
10.1 N3ydenue MIPaKTUIECKOMY
ABTOMAaTH3UPOBAHHOTO 3aHSATHIO. VYcTHBIHA ompoc
JNEKTPONPUBO/IA  BAJIKOB 821 CamocrosTensHoe CTYJIEHTOB I10 TK-4.1
kietu craHa 630 xosomHoM n3yueHHe yueOHOW | H3y4eHHOU TeMe
MPOKATKH U HAY4HOH
JATEPaTyphI
HWroro no pazneny 821
11. Pazpnen 11
[Moaroroska k
11.1 Nzydenne
PAKTHIECKOMY
aBTOMATH3HPOBAHHOTO .
SMEKTPOTIPHEOA 3aHATHIO. VYcerHblii onpoc
porp 10121 CamMocTosiTenpHOe CTYZIEHTOB TI0 TIK-4.1
PEBEPCUBHOTO o o
u3ydyeHHe yueOHOl | H3ydeHHOIl Teme
JBYXKJIETHEBOTO cTaHa N
. 1 HayIHOU
XOJIOZTHOW MPOKATKH
JIUTEPATYPhI
Hroro no pazneny 10121
12. Paznen 12
ITonroroBka x
IPAKTHYCCKOM
12.1 N3yuenue p y .
ABTOMATHSHPOBAHHOIO 3aHSTHIO. YCTHBIHA ompoc
P 821 CamocrosTensHOe CTYZI€HTOB IO [K-4.1
3NIEKTPONPUBOJA  MOTAIIKU - o
N n3ydeHue y9eOHO! | HM3yueHHOU TeMe
CTaHa XOJIOJJHOW TPOKATKH N
Y HAy4HOHN
JIATEPATyPhI
Wroro no pazneny 821
13. Pazpen 13
[Moaroroska k [MoaroroBka k
13.1 N3yuenue A A
MPAKTHIECKOMY MPAKTHIECKOMY
ABTOMAaTH3UPOBAHHOTO
3JIEKTPONPUBOJA BXOJHOTO SAHATHIO. SAHATHIO.
porp 721 CamocrosrensHoe | CamocTosiTenbHOE I1IK-4.1
HaKOMHUTEIS TIOJIOCHI o o
n3yueHue yueOHOH | u3ydeHue yueOHoM
arperata  HEMPEPHIBHOTO N N
Y HAyYHOU Y Hay4IHOU
TOPSTYEro MUHKOBAHUS
JIUTEPaTyphl JIUTEPaTyphl
Hroro no pazaeny 7/21

14. Paznen 14




141 IlepcnexTHBBI

OK3aMCH

CamocrosTenpHOe .
pa3BHUTHSA .| VYcrasri ompoc
H3yueHHe yueOHOU
aBTOMaTH3HPOBAaHHOTO 1 1 i HAVAHO CTYIEHTOB IO IK-4.1
JNEKTPONPUBOAA B 1 H3y4eHHOH Teme
JIUTEPaTyphl
METaJUTypPTHUH.
HUroro no pazaeny 1 1
15. Pazpen 15
CamocrosTenpHOe
n3ydeHue yueOHoH
Y HAyIHOH
JIUTEPATypPbI
Iounck
JIOTIOJIHUTENBHOM
HHPOPMAITHH 10
15.1 Brinonnenune 3a/laHHON TeMe
11,85 o 3ammra npoeKTa T1IK-4.1
KypCOBOTO MPOEKTa (pabota c
6ubnuorpaduyec
KUM MaTepuajIaMu,
CMPaBOYHUKAMH,
KaTaJIoTaMH,
CITOBapSIMH,
SHIUKIIONIE TUSIMU
).
HWroro no pazaeny 11,85
16. Pa3nen 16
16.1 Bueaynuropnas
YRATOP TK-4.1
KOHTAaKTHast paboTa
Hroro mo pazneny
17. Paznen 17
17.1 KonTpob TIK-4.1
Hroro mo pazneny
Hroro 3a cemectp 33 33/8U | 36,85 DK3aMEH, KII
KYPCOBOM MPOEKT
HToro mo AUCIHHUTLTHHE 33 33/81 | 36,85 P P ’




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUN JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHASA U
nH(}OpPMallMOHHO-KOMMYHHUKAIIMOHHAs 00pa3oBarebHble TeXHoIoTuu. [lepenaua He0OXOAMMBIX
TEOPETUYECKUX 3HAHUW 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 IPOBeeHH s POMEKYTOYHOM aTTecCTAMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8. YuedHo-MeToAMYeCKOEe H HH(POPMALIMOHHOE 00ecTedeHne JUCITHITMHBI

a) OcHoBHas JiMTepaTypa:

1. Tumoxwun, A. H. MonenupoBaHue cucTeM ynpasieHus ¢ npuMenenuemM MatLab : yueO.
noco6ue / A.H. Tumoxum, }0.J[. Pymsanues ; nox pen. A.H. Tumoxuna. — Mocksa : UHOPA-M,
2017. — 256 <c¢. + Jlom. w™arepmanbl [DIEKTPOHHBIM pecypc; Pexum nocryma:
https://new.znanium.com]. —(BpsicIiee obpa3oBaHHeE: bakanaBpuar). —
www.dx.doi.org/10.12737/14347. - ISBN 978-5-16-010185-9. - Tekcr : anekTponHsbiid. - URL:
https://znanium.com/catalog/product/590240 (mata oOpamenus: 24.10.2020). — Pexum
JOCTyTa: 1O HOJIUCKE.

2. Hemenko, A. B. MexaHnueckue KOMIOHEHTHI AJIEKTPONPUBOAA MAIIMH: pacueT H
npoekTupoBaHue: YueOHoe mocoome/Hemenko A.B. - MockBa : By3oBckuit yueonuk, HULL
NH®PA-M, 2015. - 307 c. ISBN 978-5-9558-0441-5. - Tekcr : snextpoHHbii. - URL:
https://znanium.com/catalog/product/508528 (mata oOpamienus: 24.10.2020). — Pexum
JIOCTYTIA: 110 MOJAIMMCKE.

0) lonojiHUTe/ILHAS JIUTEPATypa:

1. ®poaos, FO. M. Perynupyemblii acCHHXpOHHBIN 3JIEKTPONPUBOL : yueOHOe nocodue /
1O. M. ®pornos, B. I1. Hlenskun. — 2-e u3a., crep. — Canxrt-IlerepOypr : Jlans, 2018. — 464 c.
— ISBN 978-5-8114-2177-0. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-O0KnOInoTeuHas
cuctema. — URL: https://e.lanbook.com/book/102251 (maTa oOpamenus: 07.11.2020). — Pexxum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATEIEH.

2. UBmun, B. I1., Ilepyxun, M. FO. CoBpeMeHHast aBTOMATHKA B CHCTEMaX yIPaBICHUS
TEXHOJOTHYECKUMH IpolieccaMul [ DneKTpoHHbIN pecypc]: Yueb. nocobue.- M.: UHOPA-M,
2014.- 400 C. (Boiciee oopazoBanue. bakanaBpuar)/- Pexxum gocryma:
http://znanium.com/bookread.php?book=430323 .- 3arnaBue c skpana- ISBN 978-5-16-005162-8

B) Meroanyeckue yKazaHus:

1.Metoauueckue ykasaHMs AJIs CTYJEHTOB IO MOAIOTOBKE K NMPAaKTHYECKUM paboTam/
cocrasutenu: Illloxun, B.B.; Marauroropckuii roc. texuuueckusi yH-T um. I'. 1. Hocosa. -
Marnutoropck : MI'TY um. I'. M. HocoBa, 2016. - 57 c. : ni., Tabi. - TEeKCT : HeMOCpeICTBEHHBIH.

2.Meroanueckre yKazaHUsl AJIsl CTYAEHTOB 10 MOATOTOBKE K MPAKTHYECKUM padboTam /
Cocrasutenu: Kocmartos, B. . Marautoropckuii roc. Texuuueckuii yH-T uM. I'. M. Hocoga. -
Marnutoropck: MI'TY um. I'. W1. Hocosa, 2013. - 79 c. : ., Ta0mn. - TeKCT: HEMOCPeICTBECHHBIH.


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. Meronuyeckne yKa3aHus Ui CTYIEHTOB IO MOJTOTOBKE K MPaKTHYECKUM paboram /
CocraBurenu: JIuabkoB, C. A. Maruutoropckuii roc. Texuuueckuii yu-T uM. I'. 1. Hocoga. -
Marnutoropck: MI'TY um. I'. M. HocoBa, 2017. - 102 c. : ui., Taba. - TekcT: Hemocpe1cTBEHHBII.

r) [Iporpammuoe obecnneyenne u UuTepHer-pecypcebi:

IIporpammHoe obecriedeHue

Haumenosanue 110 Ne norosopa Cpoxk nercTBUs JIMLEH3UN

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 kIaccoB)

MS Windows 7

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

7Zip cB0OOHO pacnpoctpansemoe 110 0OECCPOUHO
FAR Manager cB0OOAHO pacnpocTpansemoe 10 06eccpoyHO

IIpodeccnonanbubie 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMBbI
HasBanmue kypca CchbllIKa
OnektpoHHas 0Oa3a nepuoanmdeckux wusnanuii|https://dlib.eastview.com/

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

HocTvia K nHGODMAITMOHHEIM DECVDCAM
HanunonanpHas
WH(pOpPMAIMOHHO-aHAIUTUYECKAs ~CHCTEMa

.. " |URL: https://elibrary.ru/project_risc.asp
Poccuiickuii 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

"1, Hocoga
YHuBepcuterckas uHpopmanuoHHas cucremalhttps://uisrussia.msu.ru

POCCHA
MexyHapoiHas HayKOMEeTpHYecKast

pedepaTrBHas U MOJHOTEKCTOBas Oa3a maHHbIX [http://webofscience.com
HayuHbIX u3nanuii «Web of sciencey»

MexayHapoaHas pedeparuBHas u
TIOJNTHOTEKCTOBass crpaBouHas 0Oa3a npammeix|http://scopus.com
HaYYHBIX U3JaHul «SCOPUSH




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIJIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrcucHue JUCHUIIIIMHBI BKIIFOYACT:

Tun u Ha3BaHue ayIUTOPUN OcHarieHue ayauTopuu

VY4eOHbIC ayAUTOPUH IS
MPOBEICHUS 3aHATUM JIEKIIMOHHOTO
THIIA

MyJIbTUMEAUMHBIE CPEICTBA XPAHECHHUS],
nepefayd U NpeAcTaBiICHUs UHPOPMALUU

Y4eOHble ayIUTOPUH AJIs
MPOBEICHUS IPAKTUUYECKUX 3aHSITHM,
TPYIIOBBIX U UHIUBUAYAIbHBIX Jlocka, MylbTUMEINITHBIN TPOEKTOP, IKpaH
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS
U TIPOMEXKYTOYHOU aTTecTaluu

Y4eOHble ayIUTOPUH IS ITepconanbubie komnbroTepsl ¢ [10 u3 . 8(r),
BBINOJIHEHUS KYpCOBOT'O BBIX0JIOM B IHTEpHET U ¢ 10CTYIIOM B
IPOEKTUPOBAHMUSL, TOMEILIEHUS AJIs AIIEKTPOHHYIO

CaMOCTOSTENIbHOU PabOTHI MH(POPMALIMOHHO-00pa30BATENbHYIO Cpely

oOy4aromuxcs YHHUBEpPCUTETA




[Tpunoxenue 1
YuyeOHO-MeTOANYECKOe 00ecTieYeHre CAMOCTOSITeIbHON PadoThl CTYIeHTOB

AymuTopHass caMmocCTosiTeNibHAs paboTa CTYJEHTOB Ha MPAKTHYECKHX 3aHATHAX
OCYILIECTBIISIETCS MO KOHTPOJIEM MPENo1aBaTesl.

BueaynutopHass camoctosiTenpHas paboTa CTYJEHTOB OCYLISCTBISICTCS B BUJC
popabOTKK MaTEepHUaIOB JIKIHI C IPUMEHEHUEM PEKOMEHIyeMO# JIUTepaTyphl, paboThl HaJ
KYPCOBBIM IIPOEKTOM, IOJATOTOBKH K 3K3aMEHY.

IlepedyeHb TeM NPAKTUYECKUX 3aHATHN

1. H3ydeHue aBTOMaTU3UPOBAHHOTO AJIEKTpoIpuBoaa OmromuHTa 1500

2. N3ydenue aBTOMAaTU3UPOBAHHOTO SJICKTPOIPUBO/IA BAJIKOB KJIeTH cTaHa 630
XOJIOAHOM MPOKATKU

3. HM3ydenue aBTOMaTH3MPOBAHHOTO YJIEKTPOIPUBO/IA PEBEPCUBHOTO ABYXKJIETHEBOTO
CTaHa XOJIOJHOW MPOKATKU DJIEKTPOIPUBO/I BAIKOB HEMPEPbIBHOIO cTaHa 630
XOJIOAHOU ITPOKATKH

4. W3ydeHue aBTOMAaTU3MPOBAHHOIO 3JIEKTPOIPUBO/IA MOTAJIKU CTaHA XOJIOHON
IIPOKAaTKU

5. HM3ydeHue aBTOMATU3UPOBAHHOIO 3JIEKTPOIPUBO/IA BXOJHOTO HAKOIUTEIS OJIOCHI
arperara HempepbIBHOTO TOPSIYEro HUHKOBAHUS

Pexomennyemast nmureparypa k npakrudeckum 3anatusam: [loxun B.B.
ABTOMaTU3MPOBAHHBIN JIEKTPOIPUBOJ MEXAHU3MOB METAJTYPTHUECKOTO IIPOU3BOICTBA
[DnexTponHBIit pecypc] : yauedHnoe mocodue / B.B.Illoxun, A.C.Capapos. - M.: ®I'VIT HTI]
«Mupopmpeructpy, 2013. Neroc.peructpauun 0321302198

KypcoBoit npoekt

Ilenpio BBITOJHEHUS KypCOBOTO IPOEKTa SBIISETCA 3aKpeIUICHHE W YIIyOJeHue
TEOPETUYECKUX 3HAHUH MO JUCHMIUIMHE «ABTOMAaTU3UPOBAHHBIN AJIEKTPONPUBOA B
COBPEMEHHBIX TEXHOJIOTHSIX (B METAJUTypIHH)», pPa3BUTHE HABBIKOB PabOTHI ¢ TEXHUYECKON
JUTEpPaTypoil, OCBOCHHME METOAMKHM pacyeTa aBTOMATHU3UPOBAHHBIX HJIEKTPONPUBOJIOB,
nproOpeTeHne HaBBIKOB 000CHOBAHMS TEXHUYECKUX PEIICHHH.

3amauell NpPOEKTHPOBAHUS sBIsAETCS pa3paboTKa aBTOMATU3MPOBAHHOM CHCTEMBbI
AJIEKTPONIPHUBOAA  THUIIOBOTO MPOMBIIUICHHOTO MEXaHW3Ma Uil METaJUIyprHYecKoro
npou3BocTBa. [Ipu perennn 3Toii 3a71auu CTyA€HTHI TOJKHBI [T0Ka3aTh TECHYIO B3aUMOCBSI3b
TEXHOJIOTHYECKOTO peXHMMa arperata WM MeXaHW3Ma, TPeOOBaHWH K AIIEKTPOIPHBOLY,
CTPYKTYpPY aBTOMAaTU3UPOBAHHON CHCTEMBI AJIEKTPOIPUBO/IA U €€ DJIEMEHTHOU 0a3bl.

B 3amanny Ha MPOEKTHPOBAHNE YKA3hIBACTCS HAMMEHOBAHNE MEXaHU3Ma.
VcXoHBIMU JaHHBIMU SIBJISIOTCS: TEXHOJOTHS pabOThl MEXaHU3MA, €0 KHHEMAaTH4ecKast
cxeMma, OCHOBHBIC TEXHHUYECKHUE JJaHHBIE, THIT TPUMEHSIEMOTO IBUTATEIISl M €r0 TEXHHYECKHUE
JIaHHBIE.

[Tpu npoeKTUPOBAHUH JTOJIKHBI OBITH PELIEHBI CIETYIOIINE BOMPOCHI:

1) aHanM3 TEXHOJIOTMYECKHX pEXHUMOB U  (OPMYIHpOBaHWE TpeOOBaHHU K
AJIEKTPOIIPUBOLY;

2) pacyer ¥ BEIOOp IJIIEMEHTOB CHIIOBOI 4acTH;

3) 3ammmTa 3JeKTPONPHBO/IA;

4) BBIOOp CHCTEMBI PETYIMPOBAHHS U €€ JIEMEHTHOU 0a3bI;

5) pacuer >JIEMEHTOB U y3JIOB CUCTEMbI PEr'yIHPOBAHNS;

6) pacyer CTaTHYECKHX M IUHAMUYECKUX XapaKTEPUCTHUK;

7) cocTaBleHHE NPUHLIHUIHAAIBHOW CXEMBI W CXEMBI COCIMHCHHH; OJOK — CXeM,
(YHKIIMOHATIBHBIX M CTPYKTYPHBIX CXEM;



KypcoBoif mpoeKT BBIMONHSAETCS CTYIEHTOM CaMOCTOSITENIbHO MMOJ PYKOBOACTBOM
npenojasarens. [loscHuTenbHas 3anucka nomkHa cojepxath 40 — 60 muctoB. K 3amure
CTYICHT TOTOBHUT JOKJaJ IO HWTOTaM BBINOJHEHHOW paboThl Ha 3-5 MHHYT, a TaKke
npeseHtanmio  Power Point, HariasgHO WUTIOCTPUPYIONIYIO BBIBOJBI, TOJYyYEHHBIE 10
pe3yiabTaTaM pacueToB.

KypcoBoil mpoeKT BBIMOJHACTCS OO0YYaIOIIMMCS CaMOCTOSTENBHO I0J] PYKOBOJCTBOM
npernoaaBatelis. [Ipy BEIMOTHEHHH KYPCOBOTO MPOESKTA O0YUYAIOIIHIICS TOJKEH IMOKa3aTh CBOE
yMeHHe padoTaTh C HOPMAaTUBHBIM MAaTEPUAJIOM U JPYTUMU JTUTEPATYPHBIMH UCTOYHUKAMH, a
Tak’kK€ BO3MOXKHOCTh CHCTEMAaTHU3UPOBATh W AHAIM3HPOBATh (PAKTUUYECKHH Marepual u
CaMOCTOSTEIILHO TBOPUYECKH €T0 OCMBICITUBATD.

B Havasie u3y4yeHus TUCIUTUIMHEI MPEIO1aBaTeNb MpeiaracT 00yJarmuMces Ha BEIOOD
MepeYeHb TEM KYPCOBBIX NPOEKTOB. (OOydYarOIIMICA CaMOCTOATEIBHO BBIOUPAET TEMY
KypcoBoro mpoekta. CoBNajieHHe TEeM KYpPCOBBIX MPOEKTOB y CTYJIEHTOB OJHOW y4eOHOM
TpyNINbl HE IOMYyCKaeTcsa. Y TBEPKICHHE TeM KYPCOBBIX MPOEKTOB MPOBOAUTCS €XKETrOJHO Ha
3aceaHuy KaQeaphl.

[Tocne BpIOOpa TeMbI MpenogaBaTelib GOpMYIUPYET 3a/laHHe IO KYPCOBOMY MPOEKTY U
PEKOMEHJIyeT TEpEeUeHb JIMTEPATyphl UISI €ro BBIMOJHEHHUS. VICKIIOUUTENTHhHO Ba)KHBIM
SIBJISICTCSL UCIIOJIb30BaHNE MH(OPMAIIMOHHBIX UCTOYHUKOB, & UMEHHO cUCTeMbl «MHTEpHETY,
9TO JaCT BO3MOXKHOCTH 00y4aroniuMcsi 00Jiee OJTHO U3JIOKHUTh MaTepHall 1o BEIOpAaHHOW UMU
TEME.

B mporecce HammcaHus KypcOBOTO IMPOEKTa OOYyYarOIIMWCS MOKEH pa3o0paThCsl B
TEOPETHYECKUX  BONpOCax HM30paHHOHW TEMbI, CaMOCTOSITEIIbBHO IpOaHAIM3UPOBATh
MIPAKTUICCKHUIA MaTepHall, pa3oopaTh 1 000CHOBATH MPAKTUYCCKUE TIPEIIIOKCHHUS.

[IpenomaBaTenb, MPOBEPUB MPOCKT, MOXKET BO3BPATUTH €ro JUIsl TOpPabOTKH BMECTE C
MUCbMEHHBIMH 3aMeuyaHusiMU. CTyIEeHT JOJDKEH YCTPaHUTh TOJYYeHHBIE 3aMe4yaHUsl B
YCTaHOBJIEHHBIN CPOK, MOCJIE YETO MPOEKT OKOHYATEIbHO OLEHUBAETCS.

HepequL IMPUMCPHBIX TEM KYPCOBBIX ITPOCKTOB

z

Tema KypcoBOro npoexkra

ABTOMaTH3UPOBAHHBIN IEKTPONPHUBOJ HACOCHONW YCTaHOBKHU

ABTOMAaTU3UPOBAHHBIH NEKTPONIPUBOA JHPTA

DJIEKTPONPUBO/I MIAXTHOU MOAHEMHOM YCTAaHOBKU

ABTOMaTH3HpOBaHHBIﬁ QJICKTPOIMIPUBOJ ABIMOCOCA

ABTOMaTH3UPOBAHHBIN IEKTPONPUBOJ] MEXaHU3Ma IOBOPOTa KOHBEPTEPA

ABTOMAaTH3UPOBAHHBIH MEKTPONPUBOAKIETH CTaHA X0JI0AHOM mpokatku 2500

ABTOMaTH3UPOBAHHBIN IEKTPONPUBOJ] CKUIOBOTO MO IbeMa TOMEHHOHN neun Ne9

O NOOTPA|WINF

ABTOMaTH3UPOBAHHBIN IEKTPONPUBO/] MTONIEPEYHOTO TPAHCTIOPTUPOBOYHOTO
MaHunyiastopa MHJI3

9 | Duexrponpuox mukcepa KKI]|

10 | ABTOMAaTH3MPOBAHHBIH NEKTPOIPUBOJ] BAJIKOB MATUKIETHEBOr0 cTana 630

11 | ABTOMaTM3UPOBAHHBIN IEKTPOIPUBO. pa3maTsiBaTes ctaHa 2000 xonoaHoH
IIPOKATKH

12 | ABTOMaTH3MPOBAHHKII ANEKTPOIIPUBO MeXaHNW3Ma nmoabema kpana DCIIL]

13 | ABromaTtusupoBanHblii anekTponpuBoa Motaiku AHI'T] ITAO «MMK»

14 | ABroMaTH3upoBaHHbIHN AnekTponpuBoa Motaiku crtana 2500 JIITI-4 ITAO «MMK»

15 | ABTOMAaTU3UPOBAHHBIN IEKTPONPUBOJT HAKUMHOTO ycTpoiicTBa ctana S000 JITTL[-9
ITAO «MMK»

16 | ABTOMAaTH3MPOBAHHBIN IEKTPONPUBOJ TTacTHHYATOrO nutaress JJOD-5

17 | ABTOMaTH3UPOBAHHBIM MEKTPONIPUBOA BostoumiIbHOro crtana 2500%6 OAO «BMK»

18 | ABTOMAaTH3MPOBAHHBIN AICKTPOIPUBO MEXaHU3Ma KauaHus Kpuctaum3atopa MHII3

19 | ABromaTH3upoBaHHbIHM AeKkTponpuBoa kuciaopoaHoit pypmer KKII ITAO «MMK»

20 | ABTOMAaTHU3MPOBAHHBIHN IEKTPONPHUBO/] BAJIKOB yepHOBOM Kietu ctad 370 CITL]




21

ABTOMaTH3WPOBAHHBIN JICKTPONPHUBO]] HAKUMHBIX BUHTOB YESPHOBOM KJIETH CTaHA
2500 JIIIL-4 TTAO «MMK)»

22

ABTOMaTH3WPOBAHHBIN JIEKTPONPHUBO]T ToabeMa KuciaopoaHon Gypmer KKIT

23

ABTOMaTU3UPOBAHHBIN IEKTPOIPUBOJ] CKUIIOBOIO N0 IbeMa JoMeHHOM nieun Nel0
ITAO «MMK»




[Tpunoxenue 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJISl IPOBEACHUSA l'[pOMe)KyTO‘IHOi/i arreCcranmmuu.

Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN
WHAUKATOpa

OneHouHble cpescTBa

[1K-4: CnocoO0HOCTB IHOArOTOBUTH KOMIIJICKT KOHCTPYKTOpCKOﬁ JOKYMCECHTAlIMU 3CKU3HOI'O, TEXHUYCCKOT'O 1 pa6oqero IIPOCKTOB CUCTEMBI

AJIEKTPONPUBOAA

[1K-4.1 Ocy1ecTBIIsIeT OATOTOBKY KOMIUIEKTA
KOHCTPYKTOPCKOM JOKYMEHTaIUH,
TEXHUYECKUX U Pa0OUYMX MPOEKTOB
CUCTEMBI 3JIEKTPOIIPUBO/IA

Onpenenuts napameTpsl perysTopa Toka sKops

Onpenenuts napameTpsl perysTopa CKOpOCTH

OmnpenenuTs napaMeTpsl PEryisaTopa TOKa BO30YKICHUS

Onpenenuts napamerpsl peryistopa 3/C npu 1ByX30HHOM pEryIUpPOBaHUM CKOPOCTU
Onpenenuts U NOKa3aTh HA MEXaHUYECKON XapaKTEPUCTUKE BEIMYMHY CTATHYECKOU
IIPOCATKU CKOPOCTH B pazoMKHYTOM U 3aMkHyTOM CAPC c [I-perynaropom ckopocTu
[TosicHuTb, Kak GopMUpPyETCsl CUTHA NIepeKIoueHus rpymnn BenTuiei B TI1
KoHcTpyKTHBHBIE 0COOEHHOCTH JBUTATENEH ISl METAILTYPrUue€CKOM POMBILUIEHHOCTH
KoHcTpykTHBHBIE 0COOEHHOCTH MpeodpazoBaTesiel A MeTalTypru4eckoi
MIPOMBIIIJIEHHOCTH

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

3anucatb GOpMYIIbI 7S OTIpEAETICHUS JIEKTPOMArHUTHON U 3JIEKTPOMEXaHUUECKON
MIOCTOSIHHOM BpEMEHH, CONPOTUBIICHUS IKOpHOW  1ienu, koapduuuenta cBszu I/1C u
CKOpPOCTH BpallCHUA, KOHCTPYKTHBHOfI MOCTOSTHHOM MaIIWHBI MOCTOSHHOTO TOKA.
HauepTuTh cxeMy peBepCUBHOIO MarHUTHOT'O ITycKaTest A7 YIIPaBJIeHUs] aCHHX POHHBIM
KOPOTKO3aMKHYTBIM JIBUTaTCJIICM.

HauepTuTh ecTeCTBEHHYIO0 MEXaHMUYECKYIO XapaKTEePUCTHUKY JIBUTATENsl TIOCTOSIHHOTO
TOKa HE3aBUCUMOTO BO30YKICHHUS.

HauepTuTh peocTaTHble MEXaHUYECKHE XaPaKTEPUCTUKU ABUTATENs IIOCTOSHHOTO TOKA
TIOCJIeIOBATEIILHOTO BO30YKICHHUSI.




Kon
WHJUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble cpesicTBa

HadepTuTh MeXaHUYECKHE XapaKTEPUCTHKH JIBUTATEIISI IIOCTOSTHHOTO TOKA HE3aBUCHUMOTO
BO30YKJICHHSI IIPH PA3IMYHBIX HANPSHKEHUSAX HA €T0 SKOpe.

HadepTuTh MEXaHHUYECKHE XapaKTEPUCTHKH aCHHXPOHHOTO JIBUTATENISI P PA3IMYHBIX
94acTOTax MUTAIOIIETO HAMPSHKEHUSI.

Ykazarh TOPMO3HBIC PEIKUMBI JUIS JBUTATENS TIOCTOSHHOTO TOKA HE3aBUCHMOTO
BO30YKIICHHSI; [UI STHX PEKUMOB HAYEPTUTh MEXaHUUECKUE XapaKTEPUCTHKH.
HadepTuTh MeXaHUYECKHE XapaKTEPUCTHKH JIBUTATEIISI IOCTOSTHHOTO TOKA HE3aBUCHUMOTO
BO30YKIICHHSI B PSKUME TUHAMUYECKOTO TOPMOXKEHUS (TOPMOKEHHS C HE3aBHCUMBIM
BO30YKJIEHHEM U C CAMOBO30YKICHHEM).

HauepTuTh MEXaHHUYECKYIO XapaKTEPUCTHKY ACHHXPOHHOTO JIBUTATEINS B PEKIME
JTMHAMUYECKOTO TOPMOKEHHUSI.

Haueptuts Tpex(dasHyro MOCTOBYIO cXeMy BBIIPSIMIICHHS. YKa3aTh HOMEpa TUPUCTOPOB
B CXEME B COOTBETCTBHHU C UX IOPSIKOM PabOTHI.

Kak nu3MeHuTCs yroj KOMMYTAllUU PH YBEIIMYCHUN HHYKTHUBHOTO COTIPOTUBIICHUS
(a3sl TpanchopmaTopa.

Kak n3MeHuTCs yroj KOMMYTAIUH TP YBEITMYCHUU TOKA HATPY3KH THPUCTOPHOTO
npeoOpas3oBaTes.

HaduepTuTs BHENTHNE XapaKTEPUCTHKH MTPEOOPA30BATENSI U MEXaHUIECKUE
XapaKTePUCTUKU MPUBOJA C YUYETOM 30HBI MMPEPHIBUCTOTO TOKA. YKa3aTh TPAHUILY 30HBI
MPEPBIBUCTOTO TOKA.

Yka3zaTh OCHOBHbIE 0COOEHHOCTH MHBEPTOPHOT'O peKuMa padoThl Mpeodpa3zoBaTess.
HauepTtuTs MexaHHUECKHE XapaKTEPUCTHKH BEHTHIIHHOTO JIEKTPOIIPUBOIA JUIS
MHBEPTOPHOTO PeXUMa paboThI IpeoOpa3oBaTes.

3anucaTh COOTHOIICHHUE JUTS YTIIOB YIPABICHHUS BEHTHIILHBIX TPYIII PEBEPCHBHOTO
TUPUCTOPHOTO NMpeodpazoBartest MpH JMHEHHOM U HEJTMHEHHOM COTJIACOBAaHUM YTJIOB.
Haznauenue normyeckoro nepexitoyaroniero ycrpoicrsa (JIIIY) B peBepcuBHBIX
TUPHUCTOPHBIX MPeoOpa3zoBaTeNsX ¢ pa3ieIbHBIM YIIPABICHUEM BEHTUILHBIMU TPYIITIAMHU.
HaduepTtuTs MexaHWUECKHE XapaKTEPUCTHKH JIEKTPOIIPHBOIA C PEBEPCUBHBIM
TUPHUCTOPHBIM MpeoOpa3oBaTesieM il MTUTAHUS SIKOPHOU LIeNH ABUTaTeNsl IPU




Kon
WHJUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble cpesicTBa

UCIOJIb30BAHUY NIPEOOpa30BaTENs C Pa3/ieibHbIM YIPABIECHUEM IIPH JTMHEHHOM U
HEJIMHEWHOM COIJIACOBAaHUM YTIJIOB.

3anucarh NepeAaTouHyo (QyHKIMIO THPUCTOPHOIO peodpazoBaTeis U GopMyJIbl A
OTIpeIeJICHUs TTApaMeTPOB ATOH MepeIaTOUHON (PyHKITHH.

VYkazate TUIIBI IPe0oOpa3oBaTelIs YacTOThI Ul JIEKTPOIPHUBO/IA IEPEMEHHOT'O TOKA.
HauepTuTh CHIIOBYIO CXE€MY THPUCTOPHOTO MTPeoOpa3oBaTelis YaCTOTHI CO 3BEHOM
IIOCTOSIHHOT'O TOKA.

HauepTuTh cHIIOBYIO CXE€MY THPHUCTOPHOTO MPe0Opa3oBaTes YacTOTHI C
HEINOCPEACTBEHHOM CBSA3bIO.

HauepTuTs BpeMeHHYIO AUarpaMMmy HalpspKEHUS Ha BBIXOJIE TPeX(ha3HOT0 aBTOHOMHOTO
MHBEPTOpA HAIPSDKEHUS ITPU JUIMTENBHOCTH paboThl THpHcTOpoB 120 311.rpaaycos.
HauepTuTs BpeMeHHYIO AHarpaMMy HanpspKEHUS! Ha BBIXOJIE TpeX(a3HOTO aBTOHOMHOTO
MHBEPTOpa HAIIPSDKEHUS IIPU JUIUTENBHOCTH paboThl THpHcTopoB 180 3m.rpaaycos.
HauepTuTs BpeMeHHYIO AUarpaMMy HampspKeHUs U1 OHOH (as3sl mpeoOpazoBaTens
YacTOThI C HETIOCPEICTBEHHON CBSI3bI0, KOTOPAsi CTPOUTCS Ha OCHOBE Tpex(a3Hoi
HYJIEBOW CXEMBI.

HauepTuTh QyHKINMOHATIBHYIO CXEMY JABYXKOHTYPHON CHCTEMBI PEryJIMPOBAaHUS
CKOPOCTH C BHYTPEHHUM KOHTYPOM PETYJIUPOBAHUS TOKA.

HadepTuTh CTpYKTYpHYIO CXEMY CUCTEMBI JBYX30HHOI'O PETYINPOBAHMS CKOPOCTHU C
3aBHCHMBIM OCJIa0JIe€HUEM ITOTOKA BO30YKIEHUS ABUTATENs B PYHKIMH 3/C IKOPS
JBUTATEJIS.

Haveptuth norapupmudeckyro aMIIuTyJHO — YaCTOTHYIO XapakTepucTuky (JIAUX)
Pa30MKHYTOI'O KOHTYpa, HACTPOEHHOTO 110 MOYJIbHOMY ONITUMYMY (MHUHMMAaJIbHAS
HEKOMIIEHCHpYeMas MOCTOSTHHAsA BPEMEHU T, ).YKa3aTh YaCTOTHI CONMPSIKEHHS

yaacTkoB JIAUX.
Haueptuts JIAUX pazoMKHYTOro KOHTYpa, HACTPOEHHOI'O 110 CUMMETPUYHOMY
ONTUMYMY (MHHHMaJIbHas HEKOMIIEHCUPYEMasi IOCTOSHHAs BpeMeHu T, ). YKasarh

4acTOThI conpskeHus ydacTkos JIAUX.
3anucaTth 00001IeHHYI0 GOPMYITY JUTsI OTIPEACIICHHS TIEPEeIaTOYHON (DYHKITNN




Kon
WHJUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble cpesicTBa

perynsTopa mpu HaCTPOHWKe KOHTYpa 110 MOAYJIBHOMY ONITUMYMY B CHCTEMaX C
MOTYMHEHHBIM PETyJIMPOBaHHEM KOOPAUHAT.

HadepTuTh nepexoiHbIe MPOIECChl TOKA U CKOPOCTH B JIBYXKOHTYPHOH CHCTEME
PeryaupoBaHus CKOPOCTH C BHYTPEHHUM KOHTYPOM PETYJIHUPOBAHUS TOKA IPU
W3MEHEHHMH CUTHAJIA 3aJ[aHusl CKOPOCTH OT 3a/aTunka uHTeHcuBHocTH (I1 — perymstop
CKOPOCTH).

HadepTuTh nepexoiHbIe MPOIECChl TOKA U CKOPOCTH B JIBYXKOHTYPHOM CHCTEME
peryIupoBaHus CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIUPOBaHMS TOKa MpH Habpoce
Harpysku (I1 — perynsatop ckopocTn).

HadepTuTh nepexoHbie MPOLECCHl TOKA U CKOPOCTH B JIBYXKOHTYPHOM CHCTEME
pEryJIupOBaHUs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIHUPOBAHUS TOKA IIPU
M3MEHEHHMH CUTHAJIA 33/1aHusI CKOPOCTH OT 3a1aTunka nareHcuBHocTH (ITH — perynstop
CKOPOCTH; Ha BXOJIC PETYJISATOPA CKOPOCTH (BHIILTP HE YCTAHOBIICH).

HadepTuTs nepexoHbIe MPOLECCHl TOKA U CKOPOCTH B JBYXKOHTYPHOM CHCTEME
PEryJIupOBaHUs CKOPOCTH C BHYTPEHHHM KOHTYPOM PETyJIHUPOBAHUS TOKA IPU
M3MEHEHHMH CUTHAJIA 33/1aHusl CKOPOCTH OT 3a1aTunka nareHcuBHocTH (ITH1 — perynstop
CKOpOCTH; Ha BXOJI€ PETYJSATOPa CKOPOCTU (DUIIBTP YCTAHOBJIEH).

HauepTuTh nepexoHbIe MPOIECcChl TOKAa U CKOPOCTH B JIBYXKOHTYPHOM CHCTEME
PETYIUPOBAHMS CKOPOCTH C BHYTPEHHUM KOHTYPOM PEryJIHpOBaHUS TOKa MPH HaOpoce
Harpysku (IT1 — perynsarop ckopocTh).

HauepTuTh nepexoiHble NpoLecchl TOKA U CKOPOCTH B CUCTEME JIEKTPONPUBOJIA C
MOTYMHEHHBIM PETYIMPOBaHNEM KOOPAWHAT C ABYX30HHBIM PETYIMPOBAaHUEM CKOPOCTH
C 3aBUCHUMBIM OCIJIa0JICHHEM MOTOKA B (DYHKITUU DJIC SIKOPS IBUTATENS TIPU Pa3TOHE
JIBUTATEIS 10 MAKCUMAJIBHOM CKOPOCTH (CHTHAJI 33/IaHUSI CKOPOCTH MTOJIAETCS OT
3a/laTYMKa MHTEHCUBHOCTH, PETYISTOP CKOPOCTH — IPOMOPIIUOHATEHBIN UITH
MPONIOPIIMOHATEHO-UHTETPATEHBIH ).

[TosicHUTh Ha3HAUEHUE KOPPEKTUPYIOIIETO YCTPOHCTBA B KOHTYPE PETYIUPOBAHUS
CKOPOCTH TIPH JIBYX30HHOM PETYIUPOBAHHH CKOPOCTH BPAIIICHHUS JIBUTATEIIS.

ITosicHUTh Ha3HaYeHHE KOPPEKTUPYIOIIETO YCTPOHCTBA B KOHTYPE PErYIMPOBAHUS 3JIC




Kon
WHJUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble cpesicTBa

SKOPSI IPU IBYX30HHOM PETYJIMPOBAHUN CKOPOCTH BPAILIEHUS IBUTATEIIsL.

Crioco6b1 Koppekuu Kod(pUIMEeHTa epeadn peryyisaTopa CKOPOCTH MPH N3MEHEHUN
MarHuTHOI'O IIOTOKA JBUraTess (HAYepPTUTh CXEMBI).

Crnioco6b1 Koppekuuu K03 UIHEeHTA ITepelaun PEryisaTopa 3¢ NpH U3MEHEHUH
MarHuTHOIO IIOTOKA JBUraTess (HAYepPTUTh CXEMBI).

YkazaTh OCHOBHBIE TPEOOBaHUS K 3JIEKTPONPUBOIAY MEXaHH3Ma ITOBOPOTa KOHBEPTEPA.
VYKazaTh OCHOBHbIE TPEOOBAHUS K 3JIEKTPONPUBOY MEXaHU3Ma IepeMeIIeHUs GypMBbl.
VYka3aTb OCHOBHbIE TPEOOBAaHHUS K JIEKTPOIPUBOAY MEXaHU3Ma KauaHus
KpHUCTaNIN3aTOpa MAIIMHbI HEMPEPHIBHOT'O JINThS 3aTOTOBOK.

VYka3aTb OCHOBHbIE TPEOOBAHHUS K 3JIEKTPOIPUBOLY TAHYIIEH KIETH (TAHYLIUX POJIUKOB)
MalllMHbl HEMPEPHIBHOI'O JINThS 3arOTOBOK.

VYka3aTb OCHOBHbIE TPEOOBAHHUS K 3JIEKTPOIPUBOY MEXaHU3Ma ra30pe3KK MaIlIUHbI
HENPEPbIBHOIO JIUThS 3aTOTOBOK.

HavepTuTh KauecTBEHHYIO 3aBUCUMOCTh MOMEHTA COIIPOTUBIICHUSI HA BaJly JBUTATENs OT
yIJjla IOBOPOTa KOHBEpTepa.

HavepTuTh KaueCTBEHHYIO 3aBUCUMOCTh MOMEHTA COIIPOTUBIICHHSI HA BaJly IBUTaTeJIs OT
KOJINYeCTBa MeTajljla B KOHBepTepe (MpH pa3IMyHbIX YIJIax MOBOPOTA).

Haveptuth nuxinorpaMmy paboThl 2JIEKTPONPUBOA KOHBEPTEPA U yKa3aTh
BBINOJIHSAEMbIE OTIEPaIUH.

C xakoi 1IeTIbI0 17151 MEXaHU3Ma I0BOPOTa KOHBEPTOpa MPUMEHSIFOT MHOTO/IBUTaTEIIbHbIN
IJIEKTPONPUBOL.

HavepTuTh 3aBUCHMOCTh MOMEHTA COMPOTHUBIICHUS HA BaJly OT BPEMEHHU ISl MEXaHU3Ma
kpuctaiusaropa MHJI3.

Haveptuth TaxorpamMmy u Harpy304Hyro Juarpammy JUisl [JIaBHOTO JIEKTPONPUBOA
OJIIOMUHTA.

[lepeuncnutb OCHOBHBIE TPEOOBAHUS K AIEKTPONPUBOAY BaIKOB OJIOMUHTA.

YKazaTh OCHOBHbIE 0COOEHHOCTH MHUBHIYyaJIbHOTO 3JIEKTPONPUBO/IA BAIKOB
OJIFOMMHTA.

HauepTuTh TaxorpaMmy ¥ Harpy304Hyl0 AMarpaMmy IJIaBHOTO 3JIEKTPONPUBOJIA




Kon
WHJUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble cpesicTBa

YMCTOBOH KJIETH HENPEPBIBHOIO JIMCTOBOI'O CTaHA TOPSYEH IPOKATKH.

[lepeuncantb OCHOBHBIE TPEOOBAHUS K AIICKTPONPUBOJY BaJIKOB YUCTOBBIX KJICTEH
HEIPEPBIBHOTO JIMCTOBOTO CTAHA FOPSTYEH ITPOKATKHU.

VYKa3aTb OCHOBHBIE TUIIBI CTAHOB XOJIOIHOM IIPOKATKHU.

VYKa3aTh TEXHOJIOTHYECKHE MTPOLIECCHI VIS HEITPEPBIBHOTO JTUCTOBOIO CTAHA XOJIOIHOU
IIPOKATKH.

VYKa3aTh TEXHOJIOITMYECKHUE IPOLECCHI I PEBEPCUBHOIO CTaHA XOJIOJAHOU ITPOKATKH.
Haueptuth TaxorpamMMmy u Harpy304HYIO JUarpaMmmy JUisl dJEKTPOIPUBO/IA BAJIKOB KIIETH
HEIPEPHIBHOIO JIMCTOBOTO CTAHA XOJIOJHOW ITPOKATKHU.

HadepTuTs 3aBUCHMOCTB YIIIOBOM CKOPOCTH BpalieHus 6apabaHa, TMHEHHONW CKOPOCTH
JBUKCHMSI IPOKATBIBAEMOT'0 METAJUIA, MOMEHTA, PA3BUBAEMOI'0 IBUTaTENIEM, TOKA
SIKOPHOM LIENN JBUTATENSI OT AUAaMETpa pyJIOHA JJIsl MOTAJIKHA HEIPEPBIBHOTO JINCTOBOTO
CTaHa XOJIOJHOM NMPOKATKHU.

HadepTuTs 3aBUCHMOCTB YIIIOBOW CKOPOCTH BpalieHus OapabaHa, TMHEHHONH CKOPOCTH
JBUKCHMSI IPOKATBIBAEMOT'0 METAJUIA, MOMEHTA, PA3BUBAEMOT0 JIBUTaTENIEM, TOKA
SIKOPHOM LIENN JBUTATENSI OT BPEMEHH JUIsl MOTAJIKM HEIPEPBIBHOTO JIMCTOBOIO CTaHA
ropsiyei MpoKaTKH.

[lepeuncnutb OCHOBHBIE TPEOOBAHUS, IPEABIBISIEMbIE K JIEKTPONPUBOAY MOTAIKU
JIUCTOBOTO CTaHa XOJIOJIHOM IPOKATKHU.

C kaxoii 11e/1bI0 B CUCTEMY PEryJIMPOBAaHUS HATSKEHUS MOJIOCHI AJI1 MOTAJIKU JTMCTOBOTO
CTaHa XOJIOJHOM IIPOKATKU BBOJAT y3€J KOMIIEHCALUHA JUHAMUYECKOIO TOKA.
Haueptuts TaxorpamMmy M Harpy304Hyr0 AHarpaMmMmy JUis SJIEKTPOIPUBOJAA HAXKUMHOTO
YCTPOMCTBA KJIETH MPOKAaTHOT'O CTaHa (PEBEPCUBHBIN CTaH ropsA4el MPOKATKH, YACTOBAs
rpymnna KjieTel HempepbIBHOTO JINCTOBOTO CTaHa ropsAyeil MPOKaTKH).

[lepeuncanTb OCHOBHBIE TPEOOBAHHUS K AJIEKTPOIPUBOY HAKUMHOTO YCTPOHCTBA KIIETH
MIPOKATHOTO CTaHa (PEBEPCUBHBIN CTaH ropsiueii NpPOKaTKU, YUCTOBAs TPYIINa KIeTel
HENPEPHIBHOTO JINCTOBOTO CTaHa ropsiueil MpoKaTKu).




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUSI.

[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 TUCIUIUIMHE MPOBOAUTCA B YCTHOM (hopMe MO 3K3aMEHALMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIyOOKOE 3HaHHE
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — oOyJaronuiicss 1eMOHCTPUPYET CPEOHHI YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HAaBBIKOB,
00yYaromuHCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHS TPU OINEPUPOBAHUN 3HAHUSMH H
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MarepHaja, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyAO0BJIeTBOPHTeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

KypcoBoii mpoekT BBINOJIHSAETCS MOJA PYKOBOJICTBOM IIperojaBareis, B IPOLECcce ero
HanucaHusl o0yJarouuiicsi pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
pacumpsisi 3HaHUsI, HOJTY4YEHHBIEe IPU U3YYEHUH Kypca « ABTOMATH3UPOBAHHBIH 3JIEKTPOIIPHUBO/L B
COBPEMEHHBIX TEeXHOJOrusAx». [Ipu BBINOJHEHUH KypCOBOTO INpOEKTa 00ydaromMics AOKEH
1oKa3aTh CBOE yMEHHE padoTaTh C HOPMATHBHBIM MAaTE€pUaJIOM U JIPYTMMHU JHMTEPATypHBIMU
HCTOYHHKaMH, a TaKXE€ BO3MOXHOCTb CHUCTEMATU3HUPOBATH W aAHAJIMU3UPOBATDH CbaKTI/I'-IeCKI/Iﬁ
MaTepHal U CaMOCTOSATEIbHO TBOPYECKH €r0 OCMBICIIUBATH.

B mpomecce HammcaHMs KypCOBOTO TPOEKTa OOYYaIOIIMICS JOJDKEH pa3o0paTbes B
TEOPETUYECKHUX BONPOCaX M30PaHHON TEMBI, CAMOCTOSITEIBHO MPOAHATU3UPOBATH MPAKTUYECKUN
MaTepuai, pa3o0paTh 1 000CHOBATh MPAKTUYECKHUE MPETIOKEHUS.

IToxa3aTe/u U KPpUTEPUHU OLIEHMBAHUS KYPCOBOI'O NIPOEKTA:

— 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,
HAaXO0XKJCHHUs YHUKAJIBHBIX OTBETOB K ITPOOJIeMaM, OLICHKHU U BBIHECEHUS! KPUTHUECKUX CYKICHUIA;

— Ha OIICHKY «Xopomo» (4 6amra) — paGoTa BBINOJIHEHA 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 «yIO0BJIETBOPHTEeIbHO» (3 Oayua) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJJaHiEM, OOY4YarolUiicsl MOKa3bIBAa€T 3HAHUS HA YPOBHE BOCHPOM3BEICHUS U OOBSICHEHUS



nH(pOpPMAIINU, HHTEJUICKTYaIbHBIE HABBIKH PEIICHUS MTPOCTHIX 3a7a4;

— Ha OLICHKY «HEeYy/J0BJIeTBOPUTEJbLHO» (2 Oayia) — 3aJaHue NMPEnoJaBaTelis BHIIIOTHEHO
YaCTHUYHO, B MPOIECCE 3alIUTHI pabOThl 00YJArOIIUICS TOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE
MO>KET I10Ka3aTh NHTEJUIEKTYaJIbHbIC HABBIKHA PELICHUS TOCTABICHHOM 3a/1a4u.

— Ha OLICHKY «Hey/I0BJeTBOpPUTEJbHO» (1 Oamn) — 3ajaHue MpenojaBaTeis BBITOJTHEHO
YaCTUYHO, OOYyYaroIIMiicsi HE MOKET BOCIPOU3BECTH U OOBSICHUTH COJEp’KaHUE, HE MOKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.



