MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COIVTACOBAHO
3aBenywmmii kagenapoii

Kadeapa diekrpudguxanuu ropHo-

YTBEPXIAIO
3aBenywmmii kageapoi

Kadenpa diekrpudpuxanuu ropHo-

METAJUIYPIrH4€CKOro Nponu3BoJCTBa

METAJUITYPIrH1€CKOT0 IMPOU3BOJICTBA

(OIMII _IT®)

(OIMII_IT®)

HaNMEHOBaHHe Kadeaprl

HalMEHOBaHUE KaeIpbI

Kyaukosckmuii B.C.

MOJNNCH, HHULIUATHI, (haMUITUS

« » 20 T

MOJNHCH, MHULIUATHI, (haMUITUS

« » 20 T

MHCTHUTYT, peanusyrouuii OII BO

MHCTHUTYT, PEATU3YOIUH AUCLUIIIUHY

PABOYAS ITPOIPAMMA JUCHUIIJINHBI
HAJIEXHOCTD OJIEMEHTOB U

CUCTEM J3JIEKTPOCHABKEHUA
TOPHBIX ITPEJAIIPUATUN

Hucuummaa  b1.B.J1B.02.02 Hane:xHOCTB 371€MEHTOB U CUCTEM

AIIEKTPOCHAOKEHUS TOPHBIX MPEANPUSITHIA

Hanpasnenune noaroropku /  21.05.04 I'opuoe neno Crnenunanuzanus

CHEUHATBHOCTD 21.05.04.00.10 Dnextpudukanus u
Hamnpasnennocte

(mpodun)

dopma oOyueHus OYHas

['on Habopa 2018

Kpacnosipck 2021

*I Suemeckun | sueman LOKYMEHT MOAMUCAH
1: uuuuuuuuuuuuuuuuuuuuu SNEKTPOHHOW NOAMNMUCHLIO
CepTtudukar: 6EA1 7389 2A8A 5ACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA IUCHHUIIJIINHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON

rpymmne
210000 «ITPUKJIAJTHAA TEOJIOT VA, TOPHOE JIEJIO,

HE®TEI'A3OBOE JAEJIO U TEOAE3W Ay

Hanpasnenue noaroToBkH /CieliMaibHOCTD (MPOQUIL/CrieuaTA3aIs )

CnemmanbHocTth 21.05.04 T'oproe neno Cnenmamszamus 21.05.04.00.10

OnexTpuduKalys U aBTOMaTu3alys TOPHOro MPOU3BOJICTBA

[Iporpammy K.T.H., Jlonent, Ky3emun C.B.

COCTaBUJIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

CoBpeMEHHBIN yPOBEHb PAa3BUTHUS MPOM3BOJICTBA BBIIBUTAET HA OJHO W3
TJIaBHBIX MeCT npobiemy HaJIe)KHOCTH " 3P (HEeKTUBHOCTH
(GYHKIIMOHUPOBAHUS  CUCTEM  DJIEKTPOCHAOXKEHHs,  KOTOpbIE  SIBISIOTCSA
DHEPreTUYecKo 0a30il TOpHBIX NpeAnpusTHil. BHe3anmHble nEpephIBbI
AIIEKTPOCHAOKEHUS BIEKYT 3a COOOM 3HAYUTENbHBbIE YIIEPOBbl, a TaKxKe
ABJISIFOTCSL  NPUYMHOM  MOSIBJIEHUS  TOKAPOB3PHIBOONACHBIX  CUTYAIIMid,
CBSI3aHHBIX C YyIPO30M 3I0pPOBbIO W KHU3HM Jirojer. [lostomy Bompoc
NOBBIILICHUST HANEKHOCTH CHUCTEM JJIEKTPOCHAOKEHUSI TNPUOOPETAET BAKHOE
roCyJapCTBEHHOE 3HAYCHUE.

Ilensro mnpenomaBanusi Kypca «HageKHOCTh BJIEMEHTOB M CHUCTEM
ANIEKTPOCHA0KEHNSA  TOPHBIX  NPEANPUITHID»  ABISIETCS  O3HAKOMIJICHUE
CTyICHTOB C OCHOBHBIMM MOHSTUSMH M ONPEACICHUSMH W3 TEOPUH
HAJIC)KHOCTH, TOKa3aTelIIMH HaJEKHOCTH CHUCTEM DJJIEKTPOCHAOXKEHHUSI M HX
AJIEMEHTOB, TIOHATHEM 00 ONTUMAIBHOM HANEXKHOCTH U NPHUHLUIIAMU
HOPMHMPOBaHMUS  HAJEKHOCTH, TMOHATHEM 00 ymepbe oOoT 1nepepbiBa
AIIEKTPOCHAOKEHHS.

Lenpto M3yuyeHuss AUCIUIUIMHBI SBIsIETCA (HOPMUPOBAHUE Y CTYIEHTOB
NOHATUSL HAJEKHOCTU KaK KOMIUIEKCA CBOWCTB HWHXXEHEPHOIO OOBEKTA,
M3YyUYCHHE METOJOB pacyeTa HAIAEKHOCTM BOCCTAaHABIMBAEMBIX M  HE
BOCCTAHABJIMBAEMbIX  JJIEMEHTOB, TPyl  3JIEMEHTOB,  COEJUHEHHBIX
pPa3IUYHBIM CIIOCOOOM, OCBOEHHUSI METOAMK pacyeTa CXeM 3JIEKTPOCHA0XKEeHUS,
paclpeNenTeNbHbBIX  YCTPOMCTB, ONTHUMAIBHOIO  HA3HAYECHUS  PE3EpBOB
MOIIHOCTH B SHEPTOCUCTEME HAa OCHOBE TEXHUKO-3KOHOMUYECKUX PAaCUETOB.

1.2 3amauu U3y4YeHUA TUCITATLUIHHBI

3ajadyeii H3y4YeHUs AUCUMIUIMHBI SBISETCS OBJIAZAICHUE HABBIKOB U
yMEHUN BbIOMpaTh M OLEHUBATH C TOYKH 3PEHUS HANEKHOCTH SIIEMEHTOB U
CUCTEM JJIEKTPOCHAOKEHHUS TOPHBIX MPEATNPHUATUIL.

1.3 TlepeyeHb IIAHUPYEMBIX PE3YyJbTaTOB OOYYCHHUS IO JUCITUTIINHE
(MOITyNI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yjbTaraMd OCBOCHUS
o0Opa3oBarenbHON MPOrpaMMbl

IIK-16:roTOBHOCTHIO BLINOJIHATH IKCIIEPUMEHTAJIbHBIC U naﬁopaTopnble
HCCJICI0BAaHUA, MHTCPIPETUPOBATD MOJYYCHHBIC PE3yJabTAaTbl, COCTABJATD U
3alMIIATD OTYEThI

IIK-17:r0TOBHOCTBI0 MCNI0JIB30BATH TEXHUYECKUE CPEACTBA ONMBITHO-MPOMBIIIJIEHHbBIX
HCNILITAHUI 000PY10BAHMS M TEXHOJIOTHI MPH IKCIIYaTAIIMOHHOI pa3Beake, 100bIve,
nepepadoTKe TBEPAbIX MOJE3HbIX HCKONAEMBbIX, CTPOUTEIbCTBE M IKCILIYyaATAllUN
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MOA3€MHBIX 00LEKTOB

IICK-10.1:cnnoco0HOCTHI0 ¥ TOTOBHOCTHIO CO31aBATh U IKCILUIyaTHPOBATh
3JIeKTPOTEXHUYECKHE CUCTeMbI TOPHBIX NMPEANPHUATHIA, BKIIOYAKOIINE B ce0st
KOMILTEKTHOE 3J1eKTP0000py/10BaHNie 3aKPbITOr0 U PYJIHUYHOTO HCTIOJTHEHUS],
3JIeKTPUYECKHe CeTH OTKPBITHIX M NMOA3€MHBIX TOPHBIX M TOPHO-CTPOUTEIbHBIX
padoT, B TOM YHCJIe B YCJIOBUSX YpPe3BbIYANHBIX CUTYyaIHl

IICK-10.2:c1oco0HOCTHIO M TOTOBHOCTBHIO CO3/1aBATh U IKCILIyaTHPOBATH CHCTEMbI
3aIUTHI 1 ABTOMATHKH ¢ HCKPO0e30NaCHBIMHU LeNsAMH YIIPAaBJICHHS, 4 TAKKe
KOMILJIEKCBI o0ecredeHns 31eKTP00e30NacHOCTH M 0e301acHO IKCILTyaTaluu
TeXHOJOTHYEeCKHX YCTAHOBOK

IICK-10.3:c10co0HOCTBHIO CO31aBATh U IKCILIYyAaTHPOBATH JJIEKTPOMEXaHHUYECKH e
KOMILJIEKChI MAIIMH ¥ 000PY/10BAHUS FOPHBIX NPeANPUATHIA, BKIIOYAS
3J1eKTPONPUBO/IbI, IPeodpa3oBaTebHble YCTPOICTBA, B TOM YHCJ/Ie 3aKPBLITOr0 H
PYAHMYHOTO B3PbIBO3AIMIIEHHOT0 UCIIOJTHEHHS, © UX CHCTEMbI YIIPABJIeHUS

IICK-10.4:c10cO0HOCTBHIO M TOTOBHOCTHIO CO31aBATh H IKCINIyaTHPOBATH CHCTEMbI
AaBTOMATH3AIMU TeXHOJIOTHYeCKHX MPOLECCOB, MAIIMH M YCTAHOBOK r'OPHOT0
NPOU3BOJCTBA

1.4 Mecro aucuuIuIMHBL (MOJIYJiA) B CTPYKType 0Opa3zoBareinbHOMI
IPOrPaMMBI

g ycnemHoro usydyeHust Kypca «HaneXHOCTh 371€MEHTOB M CHCTEM
AIIEKTPOCHAOKEHNS TOPHBIX NPEANPUATHI» HEOOXOAUMO 3HAHUE TaKUX
JUCHUTIUINH KaK:

dusuka

Teopernyeckne OCHOBBI AIEKTPOTEXHUKH

DJEeMEHThl CUCTEM ABTOMAaTUKHU

OCHOBBI 3JIEKTPOCHA0KEHUSI MPOMBIIIJIEHHBIX MPEATPUITHIA

[IpeoOpazoBarenpHas TEXHUKA

1.5 OcobeHHOCTH peanu3aluy JUCIUITUHBI
SI3BIK peanuzauuu JUCHUIIMHBL Pycckuil.

Jucuuminna (MoayJib) peanusyetcst 6e3 npumeHenus 30 u JIOT.




2. O0beM JUCHUILINHBI (MOIYJIS1)

Cemectp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 8
(akam.gac)

Oo0masi Tpy10eMKOCTh

JACHMILTHHBI 2(72) 2(72)

KonTakTHas padora ¢

0,94 (34) | 0,94 (34)
npenoaaBaTejieM:

3aHATHS JIEKLUOHHOTO THIIA 0,47 (17) 10,47 (17)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

naboparopHsie paboThI 0,47 (17) | 0,47 (17)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHasi padora

P —— 1,06 (38) | 1,06 (38)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IIpoMe:kyTOUHASI aTTeCTAIUS
(3auér)




3 Conep:xanne TUCHUILINHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHSTHH )
3aHsaTuA
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nexiuonH | [Ipaktuue | paboOTHI TenpHas | DopmupyeMblie
Ne /i (paznesnsl)
Oro THITa CKHe u/unu pabora, KOMITCTCHIIH
JIACITATITUHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
Onenka
HaJIe)KHOCTH
1 CHUCTEM 3 1 4 28
AIIEKTPOCHAOKEHU
s
Maremarunyeckoe
MOJICJTUPOBAaHUE H
2 ACTHD 3 3 0 30
pacyeThl
HaJIS)KHOCTH
Bcero 6 4 4 58

3.2 3aHsaTHs JIEKIUOHHOIO THUIIA

O0BeM B akaj.gacax
No | Nepasnena B TOM YHCIIC, B
o/ mucuunianH | Haumenosanue 3aHaTuil B MHHOBALMOHHOM B TOM ‘H/ICHG,VB
BI CEro bopme AIIEKTPOHHOM
dbopme
VcranoBayHas JEKIH.
1 1 HcxoaHble MOJIOKEHUS 0 0
OLIEHKH HaJIEKHOCTH
2 1 Iloka3arenu HameKHOCTH 0 0
HopMmuposanue
3 1 PMHP 0 0
HAJIEKHOCTHU
DaKkTOphI, HAPYIIAIOIINE
4 2 HAAEKHOCTH CUCTEM 0 0
AEKTPOCHAOKECHHS
5 5 MareMmarnueckue MOJIeIn 0 0
HaJIEKHOCTHU




PacueTsr HaaCKHOCTHU
CHUCTEM
3J'I€KTpOCH36}K€HI/IH Hn ux
OJICMCHTOB

Dann

3.3 3aHaTHs CEMHMHAPCKOrO THIIA

No O0BeM B akaj.gacax
- B TOM YHCIIe, B B TOM YHCIIE,
Ne | paznena N N
HanmenoBanwne 3aHITHH MHHOBAIIMOHHOU B
/T | AMCITUILT Bcero .
dbopme AIIEKTPOHHOM
UHBI
dbopme
1 1 3aKOoHBI pactpe/eeHUs 1 0 0
CIIy4YalHOW BEJIMYMHBI.
Pe3epBupoBanue B cucremax
2 2 PBIp 1 0 0
ANIEKTPOCHAOKEHUSI.
MoaenupoBanue
3 2 HAJEeKHOCTHU CUCTEM 1 0 0
ANIEKTPOCHAOKEHUSI.
MoaenupoBanue
4 2 HaJEeKHOCTU CUCTEM 1 0 0
ANIEKTPOCHAOKEHUSI.
Daonn A Ay Ay
3.4 JIabopaTopHbIE 3aHATHS
OObeM B akaj.uacax
Ne
Ne | pasnena } B TOM MHCIIE, B | p 1oM unCre,
HanmenoBanue 3aHsaTHiA WHHOBAITMOHHOM B
/1 | JUCLHAILI Beero
VIHBI bopme SJIEKTPOHHOM
dbopme
1 1 HopMupoBanue HagexHOCTH 4 0 0
Daonn A N aY
S ®oHa OULEHOYHBIX CPEACTB ISl NMPOBEACHUS IPOMEKYTOYHOH
arTrecrainmu

O1eHOYHBIE CPEACTBA HAXOATCS B MPHIOKESHUH K PAabOYHM
nporpamMmam JTUCIUIUINH.

6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOU JHMTEpPaTypHI,
HEO0XO0UMOM 1JIs1 OCBOEHMSI AN CIIUTIMHBI (MOILYJIA)

6.1. OcHoBHas UTEpATypa

ABTODBI,
COCTaBUTENIU

3armaBue

W3narenscTBO,

rojg




JI1.1 |Yebotaes H. U., OneKkTpuQHKaIus TOPHOTO MPOU3BOJICTRA: Mocksa:
[Tnamanckuii JI. y4ueOHOe TmocoOue /it By30B 1O MockoBckuit
A. CHEUATBHOCTH "DIEKTPOIIPUBOJ U TOPHBII
ABTOMAaTHKa MPOMBILUIEHHBIX YCTAHOBOK U YHUBEPCUTET
TEXHOJOTUYECKUX [MITVY], 2008
KOMIUIEKCOB" (KBaTM(UKAIMS - TOPHBII
WH)XCHEP) HaMpPaBJICHUS MTOATOTOBKU
JUIUIOMUPOBAHHBIX CIIELUATHCTOB
"DNEKTPOTEXHHKA, IEKTPOMEXAHUKA U
AIIEKTPOTEXHOJIOTUN"
JI1.2 | Aanmenko B.A. | Hane)xxHOCTB crCcTEM 3eKTpOCHA0KEHUS: MuHck:
VY4eb. mocobue TeXHONpHUHT,
2001
JI1.3 | Bopomnaii H. . HanexHocTh CUCTEM 2IEKTPOCHAOKECHUS HoBocubupck:
y4eOHOe 1TocoOue /Il CTYJICHTOB BY30B, Hayxka, 2015
00yYaroLINXCs 110 HAPABICHUIO
"DNeKTPOIHEPreTUKA U DNEKTPOTEXHUKA"
6.2. JlonoyiHUTENIbHAS JIUTEpaTypa
ABTOpBI, 3arnasue WUznarenscTBO,
COCTaBUTEIN roJ
JI2.1 | Po3zanoB M. H. HanexHOCTb 3IeKTPOIHEPTETUUECKUX Mockaa:
CUCTEM OHeproaroMusar,
1984
JI2.2 | ®oxun FO.A., O11eHKA HAIE)KHOCTH CUCTEM Mockaa:
Ty¢anos B.A. AIIEKTPOCHAOKEHUS: HAyYHOE U3aHHE OHeprousaar,
1981

7 Ilepedyenb pecypcoB HMH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM
cetu «AHTEepHET», HEOOXOAUMBIX JIJISl OCBOEHM S JUCHMILTUHBI (MO1YJIs1)

[ 21 | |

8 Meroauueckue ykazaHusi AJs1 OO0yYAIOIIUXCHA 10 OCBOEHHIO
AUCHUIINHBI (MOAYJIs1)

9 Ilepeuenb MHGOPMANMOHHBLIX TEXHOJOTHH, HMCIOJb3yeMbIX NPH
OCYIIeCTBJIEHUH 00pPa30BaTeJIbLHOIO Mpolecca no JUCHUIUIAHE (MOIYJII0)
(mpu HEO0XOAMMOCTH)

9.1 Ilepeuenbp HEOOXOAMMOTO TIPOTPAMMHOTO OOSCIICUCHUS

9.1.1 | MATLAB

9.1.2| MATHCAD

9.2 IlepeyeHb HEOOXOIUMBIX MH(DOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



10 MarepuajbHO-TeXHUYeCKass  0a3a, HeoOxoaumMass IS
OCYIIeCTBJICHUS 00Pa30BaTEJbLHOIO NMPoIecca Mo TUCHUILINHE (MOYJII0)

[Tomemienuss ayis  TPOBEACHHS]  JIGKIIMOHHBIX U JIADOPATOPHHBIX  3aHSATUH
YKOMIUIEKTOBAaHbl ~ HEOOXOJIMMOM  CIeNUaTU3UpPOBaHHOW  y4eOHOM MeOenbio U
TEXHUYECKUMHU CPEACTBAMH JIJIsl IPEICTABICHUS yueOHOM NHPOpMAIIUU CTYACHTaM.
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