MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaumeHnoBanune o6pa3oBaTebHOI nporpaMMel: [IpoekTHpoBaHue U 3KCILIyaTanus 00bEKTOB JHEPreTHKH
(cucTeMbI SHEProcHa0KeHHs, ITeKTP00OOPyI0BaHUE YJIEKTPOMOOHIel U aBTOMOOMIeH ¢ KOMOMHUPOBAHHBIMHU
YCTAHOBKAMM, dJIEKTPHYECKUE ANNAPATHI CTAHUMIA M MOACTAHLMI)

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: 3aounas

Paboyast nporpaMma QM CHUILIHHBI
CUCTEMBI ABTOMATHU3UPOBAHHOI'O YIIPABJIEHUS B

QJIEKTPOOHEPI'ETUKE

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHUIAX:

8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jlekuuu

8 cemecTp - 8 yacos;

HpaKTuqeume 3aHATHHA

8 cemecTp - 4 yaca;

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

8 cemectp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

8 cemectp - 0,3 yaca;

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK

Bnageney, Kynewos A.O.
[IpenomaBaTelib [T — Rc98b17a6-KuleshovAO-26442bb A.O. Kynemon
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens b manene Myxees 6.
00pa30BaTEIbHON IPOrpaMMBbI - M3l - WaenTagukatop Rel7531c2-MikheevDV-ed37eca J.B. MuxeeB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU
Bnageneu Mwuxees [1.B.
WaeHTUdMKaTOp Rel7531c2-MikheevDV-e437ecd I[,B, MI/IXCCB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI

Ieabp ocBOeHWs] MMCHMILIMHBI. SBISETCS (OPMUPOBAHHE Y CTYACHTOB 0a30BBIX 3HAHUI O
COBPCMCHHBIX aBTOMATU3UPOBAHHBIX CUCTCMAX YIIPABJICHUS B 3JICKTPOIHCPICTUKC.

3amauu THCHHILIHHBI

- U3yYEHHUE BO3MOXKHOCTEH MUKPOIIPOIIECCOPHBIX CPEJICTB M CUCTEM aBTOMATH3AIMH [TPU
reHepaliu, TpaHchOopMaIlKHy, epeaade u MOTPeOICHHH IICKTPOIHEPTUH;;

- ”H(OPMHUPOBAHKE O CTPYKTYPE U MPUHLUIAX TOCTPOCHUS MUKPOIPOIIECCOPHBIX
UH()OPMAIIMOHHBIX U YIIPABIAIOMINX CUCTEM, CIICIUATH3MPOBAHHBIX MUKPOIPOIIECCOPHBIX CPEACTBAX
yIpaBIEHUS, AITOPUTMAX YIIPABJICHUS U CIIOCO0AX UX MPOrPaMMHON pean3aliii;;

- IpUOOpPETEHUE HABBIKOB MPOCKTUPOBAHUS KOMIIOHEHTOB CHCTEM aBTOMATHU3AIUHU B
AIIEKTPOCHAOKEHHH. .

dopmupyembie y 00y4aromerocss KOMIneTeHI U 1 3alUIaHUPOBAaHHbBIE Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIETEHIMI ;

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-1 Cnoco6en npumensts | M/-1nk-1 3HaeT 3HATb.
3HAaHUE OCOOCHHOCTEH 1 XapaKTEPUCTUKHU JIEMEHTOB - Bo3MOKHOCTH MHKPOIIPOLIECCOPHBIX
XapaKTEPUCTHUK YJIEMEHTOB | DJIEKTPOIHEPIreTUYECKHUX CPCACTB H CHCTCM aBTOMAaTH3AIMH IIpH
3JIEKTPOIHEPTETHICCKUX CUCTEM H JJIEKTpOTeXHUYeckux | ICHEPalNH, TpaHCopMaLmH, [Iepeade u
CHCTEM M KOMILIEKCOB NOTPEOICHUH PIIEKTPOIHEPTUH;
3JIEKTPOTEXHHYCCKUX - CpeICTBa aBTOMATH3AIMH TIPH,
KOMILJIEKCOB, CIIOCOOOB Tpanchopmanuu, neperaie u
[IPOU3BOLCTBA, TPAHCIIOPTA NOTPEOICHUH SJIEKTPOIHEPTHH.
¥ MCTIOJIb30BAHMS
3JIEKTPOIHEPTUU YMETb:

- (hopMyIMpPOBaTh TEXHUYECKUE 3aJaHNU,
BbIOMpaTh, pa3pabaThIBaTh U UCIIOJIb30BAThH
MHUKPOIPOIIECCOPHBIE CPE/ICTBA
aBTOMATH3AIlUHU TIPH, TpaHC(HOPMAIIHH,
nepeaaye U noTpediIeHuu
AIIEKTPOIHEPTUH;

- IPUMEHATh COBPEMEHHbIE
KOMITHIOTEPHBIE TEXHOJIOTUH TSI
nojy4eHus uHpopmanuu B chepe
aBTOMATH3alUN CHCTEM

AJIEKTPOIHEPT €THKHU.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
[IpoexkTupoBanue W  OSKCIUTyaTaluss  OOBEKTOB  JHEPreTUKH  (CUCTEMBbl  DHEProCHaOKEHUs,
3NIEKTPOOOOpYyIOBaHNE AJIEKTpOMOOMIE W aBTOMOOWJIEH ¢ KOMOMHHPOBAaHHBIMH YCTaHOBKAaMH,
JJIEKTpUYECKHUE anmnapaThl cTaHuil 1 noactanuuit) (nanee — OIIOIT), nanpaBnenus noarorosku 13.03.02
DJEeKTpOIHEPreTHKA U 3JCKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: Bbicliee 00pa3oBaHue - OakalaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus, MOTydeHHbIE P OCBOCHUH JTUCIUILTMHBI, HEOOXOAUMBI ITPH BBINOJIHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCHIUTUTAHB/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p xOHTPOTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O6nactu npumenenust | 21.30 | 8 2 - 1.0 - - - 0.30 - 18 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MUKPOTIPOIIECCOPHBIX [ToBTOpeHne Marepuana no pasaeny "Oo6mactu
CPEICTB B NIPUMEHEHHS] MUKPOIIPOLIECCOPHBIX CPEACTB B
AJIEKTPOIHEPTETUKE JIEKTPOIHEPreTUKe"
1.1 CpencTBa U CHCTEMBI 9.65 1 - 0.5 - - - 0.15 - 8 - Ilposedenue uccredosanuii: Pabora
YyIipaBJICHUA BBITIOJIHACTCS 10 MHAWBUAYAaJIbHOMY 3a1aHUTO.
SHEPreTUYECKHUMHU J11st npoBeIeHUsI UCCIIeIOBaHUS IPUMEHSCTCS
00BEKTaMH. CJIeYIOIIIE MaTepUabl:
1.2 Crpyktypa 11.65 1 - 0.5 - - - 0.15 - 10 - Ilodzomoeka pacuemno-zpaguueckozo
aBTOMaTU3HPOBAHHOM 3adanun: B paMkax pac4eTHO-TpadHIeCKOro
CHCTEMBI 3a/IaHMS BBITIOHSIETCS YePTEXk KOHCTPYKIIHH.
JIMCTIETYEPCKOTO J171st BBIIOJTHEHHS YEPTEXKEH BBITTOIHSIOTCS
YIPABJICHUSL. Npe/IBapUTeIbHbIE PaCYeThl OCHOBHBIX

IoKa3artesel, KOTOphIe YKa3bIBAlOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
WHJMBUAYATbHO TIO BapHaHTaM. B kadecTBe TeM
3aJJaHNS IPUMEHSIOTCS CIIeAYIOIINeE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIONHSACTCS 110 HHAWBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peutenue. KypcoBoii mpoekT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacuyeTaMu
rpaduygecKyro 4acTe. B 3amanme BXoauT pacder
CIeAYIOIINX MOKa3aTesei:

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHHMS J1JaOOpaToOpHOil paboThI, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "OO01acTH MPUMEHEHHS
MHKPOIPOIIECCOPHBIX CPEACTB B
ANIEKTPOIHEPTETHKE" MaTepHay.
1lo020mo6Ka K ayOumopHovim 3aHAmusaM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJIrOTOBKA K 3amuTe jab. padoTh
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBieHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"O6macT IPUMEHEHUS MUKPOIIPOIIECCOPHBIX
CPEICTB B DIICKTPOIHEPTETHKE" MaTepHaiy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MMpEACTABIICHHBIM IMTMCbMCHHBIM pa60TaM.
Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBSI3aHO C YIIyOJCHHBIM H3yYeHUEM
pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
TIOUCKOM MaTE€pHralioB JJid paCKpPBITUA TEMbBL
IoKIIaaa. Matepualbl BEITIOTHEHHOH paboTh
MPEJCTaBIIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3eHTAIMOHHBIX
cnaiifioB. B kauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCsl CISAYIOIINE BAPUAHTHIL:
Ilo020mo6Ka K KOHmMPOILHOU padome:
N3ydenne matepuanos mo pazaeny Oomactu
MPUMEHEHUS] MUKPOTIPOLIECCOPHBIX CPEICTB B
ANIEKTPOIHEPTETUKE U TTOTOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoexa kypcosoui padomoul: Kypcosas
pabora npejcTaBieHa B BUE KPYITHOU 3a/1a41
10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
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BapHaHTa IPOEKTHOro perenus. [Ipumep
3aaHUA:

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo pasgeny "O6mactu
MIPUMEHEHNSI MUKPOTIPOIIECCOPHBIX CPEICTB B
NIEKTPOIHEPreTHKE" TOATOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX

Ilposedenue Ixcnepumenma: Pabora
BBINOJIHACTCS [0 UHAUBUAYAIBHOMY 3a/laHHIO.
Jlng npoBeneHNsI UCClIeI0OBaHMS IPUMEHSIETCS
cienytomiee 060pyaoBaHUE:
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"O6macT IPUMEHEHUS MUKPOIIPOIIECCOPHBIX
CPENCTB B AIIEKTPO3HEPreTUKe"

Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pasgeny "O0nacTu npUMEHEHUS
MHKPOIIPOIIECCOPHBIX CPEIICTB B
anekTposnepretruke”. CTy/IeHTh HE0OX0IUMO
MTOBTOPUTH TEOPETUIECKHUH MaTepHa,
pa3o0paThe NpUMEpPHI PEIICHUS AaHATOTUYHBIX
3a7a4. MPOBECTH PACUYETHI 110 BAPHAHTY 3aJaHU
U clleNaTh BEIBOJBL. B kauecTBe 3amaHus
UCTIONB3YIOTCS CIIETYIONINE YIPaKHEHUS:
Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTh CTyJEHTY HEOOXO UM
IIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MIOJITOTOBUTH IIPE3CHTAINIO IS BBICTYIICHUS
0 pe3ysbTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepaTa CTyIeHTY
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
H3yuenue mamepuanos 1umepanmypHsix
UCIMOYHUKOG:

[1], 2-45
[3], 6-28




ABTOMAaTH3aH
MIPOMBIILICHHBIX
00BEKTOB

33.30

1.0

0.30

30

2.1

Penelino-KOHTaKTHBIE
CXEMBEL.

16.65

0.5

0.15

15

2.2

IIporpammupoBanue
MIPOMBIIIIEHHBIX
KOHTPOJUIEPOB

16.65

0.5

0.15

15

Iloozomoeska K mekywiemy KOHMPOJio:
[ToBTOpEHUEe MaTepuaa mo pasaeny

" ABTOMATHU3AIHsI TPOMBIILICHHBIX 00BEKTOB"
IIposeodenue uccnedosanuu: Padora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpayUIecKoro
3a/1aHusl BBIMOIHIETCS YePTEk KOHCTPYKIIHHU.
J17151 BBITIOJIHEHUS YepTEeXKeN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIMBUAYAIBHO TI0 BapHaHTaM. B kauecTBe Tem
3aJaHus IPUMEHSIOTCS CICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BEHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu H
rpaduUecKyro 4acTh. B 3a1aHie BXOAUT pacuer
CIeAYIONINX MoKa3aTesei:

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3aJ1a4d BBITIOJTHEHUS 1Ta00paTOpHOH paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "ABTOMaTH3alUs IPOMBIIIJIEHHBIX
00BeKTOB" MaTepuay.

Iloozomoeka K ayoumopHvIm 3aHAmMUAM:
[TpopaboTka JIEeKINH, BEITIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka domauwinezo 3adanus;:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPaOOTKy YMEHUI pelIecHUs
npodeCCHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
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BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
" ABTOMATH3aIHs TPOMBIIIICHHBIX 00BEKTOB"
Marepuany. JlomoJHUTENBHO CTYACHTY
HEOOXOIMMO U3YYUTh JUTEPATYPY U pazodpartb
TIPUMEPHI BBITIOTHEHUS TOTO0HBIX 3aJaHHH.
[IpoBepka goMaIIHETO 3aJaHHUS IPOBOIUTCS TIO
MIPECTaBICHHBIM MTUCBMEHHBIM padoTaM.
Iloozomoexa 0oknaoa, 6bICMYRICHUA:
3amaHue CBSA3aHO C YTIyOIeHHBIM H3YICHUEM
pazzienoB AUCHUILTUHBI U CAMOCTOSTENbHBIM
MIOMCKOM MAaTepHaiOB JJIsl PACKPHITHS TEMBI
JoKJIaaa. Matepuasibl BBITIOJTHEHHON paboThI
MIPEICTaBISAIOTCS B DJIGKTPOHHOM BUJIE WU B
(dhopMe pacreyaTaHHBIX MPE3CHTAIMOHHBIX
caiiioB. B kauecTBe TEM JOKIAN0B CTYIEHTAM
MIPeUIaraloTCsl CISAYIOINE BAPHAHTHI:
Iloozomosxa K KOHmMPOIbHOIUL pabome:
Wzydenne maTepuaioB Mo pa3aery
ABTOMAaTH3AI IPOMBIIICHHBIX O0OBEKTOB H
MTOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npejcTaBlieHa B BUE KPYIMHOU 3a7a9u
o yueOHOMY Keiicy, OXBaThIBaIOIIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOP
BapuaHTa MPOEKTHOTO pemeHust. [Ipumep
3aJaHUs:

Ilo0zomoeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana mo pa3ueny

" ABTOMATH3a1Hs TPOMBIIIICHHBIX 00BEKTOB"
IIOJIOTOBKA K BBHIMOJIHEHUIO 3aJaHUHA Ha
MPAKTUIECKHUX 3aHATUIX

IIposedenue yxcnepumenma: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIBHOMY 3aJIaHUIO.
Jlist mpoBeieHu st UCCIIeTOBAHMSI PUMEHSIETCS
cienytomiee 000pya0BaHHE:
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny

" ABTOMATH3a1Hs TPOMBIIIICHHBIX 00BEKTOB"
Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
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OpPUEHTUPOBAHBI HA PELICHUS MUHU3aay 110
paszaeny "ABTOMAaTH3aIMsI IPOMBIIIICHHBIX
00bekToB". CTyI€HTBI HEOOXO0ANMO TIOBTOPUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEHI
pELICHUS aHATIOTUYHBIX 337a4. IPOBECTH
pacdeTsl 10 BapHaHTy 3aAaHUs U CACTIATh
BBIBOJIBI. B KauecTBe 3aJaHNS HCIIOIB3YIOTCS
CIIEAYIOLIHE YIPAKHEHNUS:

Iloozomoeka peghepama: B pamkax
pedepaTHBHOI YacTH CTYJICHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BbIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TeMOH pedeparta,
MOJITOTOBUTH IIPE3CHTAIUIO [T BBICTYIIICHUS
0 pe3yiabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[2], 2-35

3 Muxpomnpoueccopasie | 26.10 1.0 0.30 22.8
cpeACcTBa pelieiHON
3aLIHUTHI
3.1 Crpykrypa udporoir | 13.65 0.5 0.15 12
peneniHoN 3aluThI.
3.2 [Mporpammupyemast 12.45 0.5 0.15 10.8

JIOTUKA pesieiHON
3anuTel. Cuctema
perucTpanuu
aBapUITHBIX COOBITHIA B
9HEprocucTeMax.

Tloozomosxa Kk meKkywemy KOHmpo.iio:
IToBTOpEeHue MaTepuana no pasaeny
"MHUKpOTPOIIECCOPHBIE CPEICTBA PEICHHOMN
3aIuTE"

IIposedenue uccaedosanun: Pabora
BBITIONTHAETCS 110 UHAMBHIYJILHOMY 3aJIaHUIO.
Jl71st mpoBeieHust uccie0BaHMs MPUMEHSIETCS
CIIEIYIOIIHE MaTepHabl:

Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEIK KOHCTPYKITHH.
J1J1s BBITIOJTHEHHS YePTEKEH BBITTOTHSIIOTCS
MpeIBapUTEIBHBIC PACUETH OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3hIBAIOTCS Ha
yeprexe. 3a/laHue BBITOIHACTCS
WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/laHus MPUMEHSIOTCS CIIeTYIONTHE:
Iloozomoexa Kypcosozo npoekma: KypcoBoit
MIPOEKT BBITIONHSIETCS 110 HHANBHUTYAILHOMY
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3a7aHuo. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIU PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu |
rpadugecKyro 4yacTb. B 3amanne BXoquT pacder
CIENYIOIINX NOKa3aTeNen:

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA00paTOPHOH paboThI, a
TaK )K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "MUKpOIPOLECCOPHBIE CPENICTBA
perneiiHoi 3amuThl" MaTepuaty.

Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ioozomoeka domauinezo 3a0anus:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B pasjenie
"MUKpOTIPOIIECCOPHBIE CPEACTBA PENICHHOM
3amuThl" Matepuany. JlonoaHUTEIHHO
CTYJIEHTY HEOOXOIUMO U3YUUTH JIUTEPATYPY H
pa300paTh IPUMEPHI BHITOITHEHHS TIOJOOHBIX
3amanuil. [IpoBepka qOMaIIHEro 33 aHus
MIPOBOUTCS IO TPEACTABICHHBIM TICEMEHHBIM
paboTtam.

Iloozomoeka doxkn1ada, bICHIYNICHUA:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
paszienoB AUCIHUILTUHBI U CAMOCTOSTELHBIM
MTOMCKOM MAaTePHAaIIOB JIJISl PACKPHITHS TEMBI
JoKIana. Marepualibl BHITOJIHEHHONW paboThI
MIPEICTABISIOTCS B DJIGKTPOHHOM BHUJIE UK B
(dhopMe pacrieyaTaHHBIX MIPE3EHTAIIMOHHBIX
craiiioB. B kauecTBe TEM OKIAN0B CTYIEHTAM
MPeUIAaratoTCs CICAYIOINE BAPUAHTBI:
Ilod20moeKka K KOHmMpPOIbHOU padome:
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W3yueHune MaTepHaoB Mo pas3ieity
MuKponpoueccopHbIe CPEACTBA PEIECHHOM
3aIUTHI U TIOATOTOBKA K KOHTPOJILHON paboTe
Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Tpumep
3aaHHA:

Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"MUKpOTPOIIECCOPHBIE CPEACTBA PENICHHOM
3aIuUTh" TOATOTOBKA K BBIMIOJHEHUIO 3a/laHu i
Ha MPaKTUYCCKUX 3aHATUAX

Ilposedenue sxcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JLns mpoBeieHusI NCCIIeIOBAHIS IPUMEHICTCS
cienyromiee 000opyIoBaHHUE:
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"MUKpOTIPOIIECCOPHBIE CPEACTBA PENICHHOM
3aIMTH"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3ada4y 110
pazneny "MuKpompoIecCopHbIe CpeacTBa
perneitHo#t 3amuThl". CTYIeHTH HEOOX0IUMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0path MpUMepHI PEIICHUS aHATIOTUIHBIX
3a7ad. MPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUs
U CIIeNIaTh BRIBOJBL. B KauecTBe 3amaHus
HCTIOJIB3YIOTCS CICIYIOIIUE YIPAKHEHUS:
Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOpPAHHON TeMe, KOMIUIEKCHO OCBETHUTh
BOIPOC B COOTBETCTBHUH C TEMOM pedepara,
TOATOTOBUTD MPE3CHTALNIO JIJI BBICTYIIJICHUSA
0 pe3ysbraTaM pabOThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
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npeajiararoTcs CJICAYIOIMUEe BapUuaHThIL:
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[2], 36-70

Opraamsanus SCADA
CHCTEM

43.30

1.0

0.30

40

41

Texnomorust OPC-
CepBEpOB

21.65

0.5

0.15

20

4.2

Pa3paboTtka gemoBeko-
MAaIInHHOTO
uHTEepdeiica

21.65

0.5

0.15

20

Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpeHne MaTepHuaa 1mo pa3aeny
"Opraamanus SCADA cuctem"

Ilposedenue uccnedoganuii: Pabora
BBITIOJTHACTCS IO MHAWBUAYAIEHOMY 3a1aHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
CJIeIyIONIe MaTepHallbl:

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3a/1aHusl BBITMIOIHSIETCS YePTek KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACYEThl OCHOBHBIX
moKasareseld, KOTOphIe YKa3hIBAIOTCS Ha
gepTeke. 3aJaHre BBHIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHus TPUMCHSIOTCS CICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBHITIONHSIETCS 110 HHAUBHYAILHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccunuTaTh OCHOBHBIC TTOKa3aTeNH paboThl
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu 1
rpaduUecKyro 4acTh. B 3aaHne BXOOHUT pacdeT
CIIeYIOMINX TTOKa3aTelei:

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JIA00PaTOPHOU paboTHI, a
TaK )K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "Opranmsanus SCADA cuctem"
MaTtepuany.

Iloozomoexa Kk ayOumopHoviM 3anAmMuAM:
ITpopaboTKa JEeKINH, BEIOJHEHUE U
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MOJITOTOBKA K 3aluTe J1a0. paboThI
Ilodzomoeka domauinezo 3a0anus:
[MoaroToBka AOMAIITHETO 3aJaHKs HATIPABJICHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"Opranmanus SCADA cucteMm" matepuaiy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazoOpaTs IpUMEpHI
BBITTOJTHEHUS TTOTOOHBIX 3a1aHuil. [IpoBepka
JTOMAIITHETO 3a/IaHUs POBOIUTCSI 1O
MpeACTAaBJICHHBIM IMTMCbMCHHBIM pa60TaM.
Ilodzomoeka doknada, ebicmynieHus:
3ajaHue CBSI3aHO C YIIyOJCHHBIM U3y4EHUEM
Pa3esoB AUCIUILUTUHBI B CAMOCTOSTEIbHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IokIaga. Matepuralbl BEITIOTHEHHOH paboTHI
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX MPE3EHTAIMOHHBIX
cimaiizioB. B xadecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCsl CIeAYIOINE BAPHAHTHIL:
Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3y4yenue MaTepuaioB 10 pa3aeiny
Opranuzanus SCADA cucteM 1 IOATOTOBKA K
KOHTPOJIBbHOI! paboTte

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

Ilo020moeKka K npaKmu4ecKum 3aHAMUAM:
M3yueHnune marepuana o pasjaeny
"Opraamszanus SCADA cucteM" OATOTOBKA K
BBIIIOJIHCHUIO Sa}IaHI/Iﬁ Ha IMMPAKTUICCKUX
3aHATUAX

Ilposedenue yxcnepumenma: Pabora
BBITIOJTHACTCA 110 MHANBUAYAJIbHOMY 3a1aHUIO.
JIist mpoBeIeHHsI UCCIICIOBAHMS IPUMEHSCTCS
cienyromniee 000pyJI0BaHUE:
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CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"Opraamanus SCADA cuctem"
Tloozomoexa pacuemnvix 3a0anuii: 3axaHus
OPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
paszeny "Opranmsanus SCADA cuctem".
CryneHThl HeOOXOAUMO ITOBTOPHUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
peLICHUs aHaJIOTHYHBIX 33J1a4. IPOBECTH
PpacyeThl 10 BApHUAaHTY 3aaHus U CACTIaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIeIyIOLIHE YIPAXKHEHUS:

Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeM€e, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTAINIO IS BBICTYIIICHUS
IO pe3yabTaTaM pabOThl HA CEMHHAPCKOM
3aHATHH. B KauecTBe TeM pedepara CTyneHTY
NPEe/IJIaraloTCst CIEAYIOLIIe BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], 45-167
3ayer ¢ OIEHKOMH 20.0 - - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.00 8 - 4.0 - 1.20 0.3 110.8 17.7
Hroro 3a cemecTp 144.00 8 - 4.0 2 1.20 0.3 1285

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obracmu npumenenus MUKPONPOUECCOPHbIX cPeOCmE 8 dNeKMPOIHePeemuKe

1.1. CpexncTBa 1 CHCTEMBI YIIPABICHUS SHEPTeTHYECKIMHU 00 BEKTaMU.
Crpykrypa u obecrieuenue ACY. Uepapxus ACY. Kpurepun u 3anauu, pemaemsie B ACY.
ABTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABJICHUS YHEPTOCHA0KEHNEM POMBIIIICHHBIX MTPEAIPHSTHIL. .

1.2. CTpykTypa aBTOMaTU3MPOBAHHON CUCTEMBI AUCIIETYEPCKOTO YIIPABICHHUS.
dopMupoBaHUE MOJAEIM YIPABISIEMON CETH M OLEHMBAaHUE COCTOsHUA. MneHTudukanus u
KOHTPOJIb peskuMa. PopMHUpOBaHKE U BbIIa4ya YIIPABIAIONNX KOMAaH]] Ha OOBEKTHI..

2. Asmomamusayusi NPOMbIULTCHHBIX 00bexmos

2.1. PeneiHO-KOHTAKTHBIE CXEMBI.
Jloruveckue MpUMEPbl COCTABJICHUS W aHAINM3a PEICHHO-KOHTAKTHBIX M OCCKOHTAKTHBIX CXEM.
CHHTE3 CHCTEM aBTOMATHYECKOTO YIIPaBICHUS HA KOHTAKTHBIX U OECKOHTAKTHBIX JJIEMEHTAX..

2.2. IlporpaMMupOBaHUE IPOMBIIIIEHHBIX KOHTPOJUIEPOB

CrpyKTypa nporpaMMHpyeMOro JIOTHYECKOr0 KOHTPOJLIEpa. DTallbl pa3padOTKU NPUKIATHOIO
nporpaMMHoro obecnedenus. OTinajgka MPUKIAAHOTO MPOrPaMMHOIO OOECIEYEHHUs C MOMOLIbIO
BCTPOEHHOTO CUMYJISATOPA.

3. Muxkponpoyeccophble cpedcmsd peaetHon 3auumaol

3.1. CtpykTypa nudpoBOil peleifHOMN 3aIUTHI.
OO61mas CTpyKTypa yCTPOICTB MUKPOIIPOLIECCOPHBIX CpeACcTB. DYHKIIMU 3alUTHI U YIIPABIICHUS.
Perucrtpanus aBapuiiHbIx coObITH. [lomomHUTEIbHBIE PYHKITHH. .

3.2. [IporpamMmupyemas J0oruka peneiHon 3amuTel. Crucrema perucTpanui aBapuiHbIX
COOBITHI B SHEPrOCUCTEMAX.
Hacrpoiika nporpaMMHOro odecreueHus 1 napaMeTpupoBaHUE TEPMHUHAJIA 3ALUTHI. .

4. Opeanuzauus SCADA cucmem

4.1. Texnonorust OPC-cepBepoB
[Tporpammuoe o6ecnieuenne OPC texnonoruu. Cnenudukanuu OPC. Crangaptet OPC..

4.2. Pa3paboTka yesoBeKo-MalllmHHOTO HHTepdeiica
Konnenmus pa3paboTku 4enoBEeKO-MAIIMHHOTO HHTepdeiica. OCHOBHBIE KOMIIOHEHTHI
BU3YaJIU3aIllUN COCTOSIHUSA 000pYyI0BAHUSL. .

3.3. TeMbl IPAKTHYECKUX 3aHATHH
1. ITporpammuposanue IJIK ans peanuzanuu A1 aBTOMaTHYECKOTO BKIOYEHHSI YCTPOICTB
KOMIIEHCAIIMH1 PEaKTUBHOM MOIIHOCTH;
2. IlporpammupoBanue [TJIK mist peanuzanuu padotst AYP;
3. CocraBiieHHE PENEHO-KOHTAKTHBIX CHCTEM YIIPABJICHUE;
4. Nzyuenue coctaBa 1 (PyHKIIMOHAIBHBIX BO3MOXKHOCTeH naketa MasterSCADA;
5. Hacrpoiika OPC cepBepa 115t CBSI3M C MOJIYJIEM TUCKPETHOTO BBOJIA;
6. IIporpammuposanue ITJIK nns peanuzanuum anroputmMos ycrpoiictsa ABP.
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAYUU RO Kypcosomy npoekmy/pabome (KIIP)

1. KoHcynbTanuy HampaBl€Hbl HA BBINOJHEHUE paA3/IEIOB KYpPCOBOTO IMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarenisi). B pamMkax YacoB Ha TIpyNIOBbIE
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"O06acTH TPUMEHEHUS MUKPOITPOIIECCOPHBIX CPEJICTB B DJICKTPOCHAOKEHUN"

2. KoHcynbranuu HampaBlieHbl Ha BBIMOJHEHUE PAa3/IeTIOB KYpCOBOTO TPOEKTa O]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"YerpoiicTBa BBOIa/BBIBOJIA M CBSI3M MHUKPOIPOIIECCOPHBIX CHCTEM C 00BEKTOM"

3. KoHcynbrammu HampaBJIeHBI Ha BBIOJIHEHHWE pPAa3leiioB KYypCOBOTO TIPOEKTa TIOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YACTH PACUYCTHBIX 3aJaHWil pasjera
"O61mKe TPUHIIMIIBI TOCTPOSHUSI MUKPOIIPOLIECCOPHBIX CUCTEM yIpaBieHus"

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

1. OOGcyxnenne  maTepuansoB 1o  Kedicam  pasgena  "OOmacth  mpUMEHEHUS
MHUKPOIIPOIIECCOPHBIX CPEACTB B JIEKTPOCHAOKEHUHU"
2. OOcyxaeHue MaTepualoB MO Keiicam pasnena "YcTpoiicTBa BBOJA/BBIBOJA U CBSI3U
MUKPONPOLIECCOPHBIX CUCTEM C 00BEKTOM"
3. OOcyxnenue MaTepuajgoB N0 Keicam pazaena "OOmme MNPUHIMIBI MOCTPOCHUS
MUKPONPOILIECCOPHBIX CUCTEM YyIIpaByieHus"
Hnousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koncynpranuu mnpoBogsaTcs mo pasgeny "OOnacT NpPUMEHEHHS MHKPOIPOLIECCOPHBIX
CPEZCTB B 3JIEKTPOCHA0KEHUU"
2. Koncympramum mpoBomsATCS 1O pa3geny "YcCTpoiicTBa BBOJA/BBIBOIA M CBS3H
MHUKPOIPOIIECCOPHBIX CUCTEM C 0OBEKTOM"
3. Koncynpramum  mpoBomarcs 1o  pazmeny  "OOmpie  NPUHOWNBL  TOCTPOCHHS
MUKPOIMPOLIECCOPHBIX CUCTEM YIIPaBJICHUA"
Texywuii konmpons (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJIHEHUS
KOHTPOJIBHBIX MEPOMpUATUN 10 pazaeny "OOJacTu NMPUMEHEHHUS MUKPOIPOIIECCOPHBIX
CPEZCTB B 3JIEKTPOCHA0KEHUU"

2. KoHcynbranuu HampaBJeHbl Ha MOJyYeHHE WHAWBUYATbHOTO 33JaHUS JUIS BBITOTHEHHS
KOHTPOJIbHBIX ~MEpONpUATHH 1o pa3geny "YcrTpoilcTBa BBOAa/BBIBOJA U CBS3U
MUKPOMPOILIECCOPHBIX CUCTEM C 00BEKTOM"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

O1neHO4HOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Konst
(B COOTBETCTBUH C pa3aesioM 1) HWHJIUKAaTOPOB COOT]::;CIT ;3 e
1]12]3]4
3HaTh:
CpeICTBa aBTOMAaTU3allUU MU, TpaHchopmaluy, nepeaade u NoTpedIeHUH V-1 + TectupoBanue/KonrponsHoe
AJIEKTPOIHEPTUH ] meponpusitue Ne2
B03MOXHOCTH MUKPOIIPOLIECCOPHBIX CPEJCTB M CUCTEM aBTOMAaTU3ALIUN TectupoBanue/KoHtponsHoe
NIpU TeHEpaluy, TpaHchopMalny, Iepeade u moTpedIeHnn NA-1nka + meponpusitue Nel
AIEKTPOIHEPTHH
Ymersb:
MPUMEHSTh COBPEMEHHBIE KOMIIBIOTEPHBIC TEXHOJIOTUH JIJIS TTOJTYYSHHS V-1 + TectupoBanne/KonTponsHoe
nHpopmanuu B chepe aBTOMATH3AIUN CUCTEM JJIEKTPOIHEPTeTUKU meponpustue Ne3
(bopMyIHpOBaTH TEXHUYECKUE 3a/1aHMs, BEIOUPATh, pa3padaTeIBaTh U TectupoBanne/KonTponsHoe
HCIOJIb30BAaTh MUKPOIIPOILIECCOPHBIE CPEICTBA ABTOMATHU3AIUH TIPH, N-1nx-1 + | meponpusitue Ned
TpanchopmaIuu, neperade u NoTpedICHUH dJIEKTPOIHEPTUU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Kontponbaoe meponpustue Nel (TectupoBanue)
2. KontponbsHoe meponpustue Ne2 (TectupoBanue)
3. Kontponbnoe meponpustue Ne3 (TectupoBanue)
4. KontpoasHoe meponpusitue Ned (TectupoBanue)

bamibHO-peHTUHIOBasE CTPYKTYpa AUCLUIIIINHBI SBISETCS MPUITIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No§)

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. uTerpupoBaHHble cucTeMbl IpoekTupoBanus u ynpasineHuss SCADA : yueGHoe nocobue s
BY30B 110 HampasieHuo "Ynpasienue B Texunueckux cucremax' / X. H. Mysunos, O. H. Ky3skos,
C. A. XoxpuH, [u ap.] ; pea. X. H. My3unos. — Caukr-IlerepOypr : Jlans, 2021. — 408 c. —
(Yuebnuku nns By3oB. CriennanbHas IuTeparypa). — ABTOPbI YKa3aHbl IIEpe]] BBITYCKHBIMU
naaubiMu. — ISBN 978-5-8114-3265-3.;

2. bapabanos, 0. A. Hage:xxHocTh 1 ObICTPOIEHCTBIE MUKPOIIPOLIECCOPHBIX YCTPONCTB peleiHON
3alUThl : Y4yeOHoe mocodue o Kypey "MHUKpONpOLECCOPHbIE CUCTEMBI YIIPaBIECHUS B
anektposnepreruke” / FO. A. bapa6anos ; Pen. B. H. Hoemna ; Mock. suepr. ua-t (MOU). — 1992.
—79¢.:2.50;

3. B. U. I'ypeBuu- "YcrpoiicTBa 2IeKTPONUTAHNS PEIEHHON 3alllUThl: TPOOIEMbI U pelieHus",
N3znarensctBo: "MHdpa-Uuxenepus", Mocksa, 2013 - (288 c.)
https://biblioclub.ru/index.php?page=book&id=1448009.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Windows / OniepanrionHasi cuicrema cemeiictsa Linux;

3. CODESYS;

4. MasterSCADA.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(OPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 0u0JMoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nannbIX )KypHaJioB u3nareianscTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HannoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabTanT cryaenra' - http://www.studentlibrary.ru/

11. ’Kypnaansl American Chemical Society - https://www.acs.org/content/acs/en.html

12. KypuaJjsl American Institute of Physics - https://www.scitation.org/

13. Kypuaasl American Physical Society - https://journals.aps.org/about

14. ba3a nannabix u3aareancrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaisl uznaresancrBa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL m3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypnaus Institute of Physics (IOP), Beaukoopuranus - https://iopscience.iop.org/
21. Kypuaubl HayuyHoro oomecta Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. TlatenTHas 6a3a Orbit Intelligence kommannn Questel - https://www.orbit.com/

23. Kypuaasni uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3za nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. XKypnausi Kypuaiasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasni nznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuax Science - https://www.sciencemag.org/

28. Kypuaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. XKypnaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans m3nareabcrsa Wiley - https://onlinelibrary.wiley.com/

32. Dnexkrponnas o6udanoreka MOU (b MIMN) - http://elib.mpei.ru/login.php

33. [opTax oTKpBITHIX JaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

34. ba3za OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COLUATbHOI 3aIUThI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpPBITHIX JaHHBIX MPO(eCCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAa U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHMCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru

37. bBa3za oTkpsITHIX 1aHHBIX Pocunmonuropunra - http://www.fedsfm.ru/opendata

38. DaexkTpoHHas OTKpbITas 6a3a fanubIxX ""Polpred.com O630p CMU" -
https://www.polpred.com
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39. UudopmannonHo-cnpaBounas cucrema «Koneke/Texakenep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yuennss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO aTeHTCTBA M0 TEXHUYECKOMY PeryJIMPOBAHUIO U
MmeTpoJioruu - http://protect.gost.ru/

42. OTKkpbiTasi yuuBepcuTerckasi uHgopmamnuonHas cucrema «POCCHSI -
https://uisrussia.msu.ru

43. OpunuanabHblii caiiT MUHHCTEPCTBA HAYKH U BbIicIero oopa3oBanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44, Opunmnanabublii caiit @egepabHOI CyKOBI 10 HA30PY B cepe 00pa3oBaHUsl U HAYKH -
https://obrnadzor

45. ®denepanbublii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

46. Uudopmuo - https://www.informio.ru/

47. AHO «Poccusi — cTpaHa Bo3MoskHoOCTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep ayauropun, OcHaleHue
HAHMEHOBaHHE
Y4eOHble ayIUuTOpUU K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUISl IPOBEICHUS MyJIbTUMEANITHAS KOMIIbIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
JIEKIIMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUINHBIA TPOEKTOP, KOMITBIOTED
TEKYILIEro KOHTPOJIA MIEPCOHAJIbHBIN
K-417/7, CBeroBas CTYJI, KOMIIBIOTEPHAsI CETh C BHIXOJIOM B
yepHas CTyaus WuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN

MIPOEKTOP, IKpaH, 000pyAOBaHUE
CHeIUATU3UPOBAHHOE, KOMIIBIOTED

MePCOHAIIHBIN
VY4eOHble ayAUTOPUH K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUTSL TIPOBEJICHUS Komnbrotepssiit | mkag amast TOKyMEHTOB, mKad A OAEKAbI, CTOI
MPAKTUYECKUX 3aHITUH, kinacc UJ10 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJIOM B
KP u KII WHTrepHeT, n10cKka MapKepHas IepeIBUKHAs,

KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT NHHOPMAITMOHHBII

VY4eOHble ayautopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEICHUS Komnbrotepssiit | mkag A JOKyMEHTOB, mKad A OAEKAbI, CTOI
MIPOMEKYTOUHOMN kiacc UJ1O MHCHbMEHHBIN, KOMITBIOTEPHAsI CETh C BBIXOJIOM B

aTTecTalun WHuTepHeT, 1ocKa MapKepHas IepeIBUKHas,

KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIHUIIMOHED, CTeHT HHOPMAITMOHHBII

ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITEIILHOU JlexumoHHas BeLIaJIKA JUIsl OAEK/bl, KOMIIBIOTEPHASI CETh C
paboThI ayJuTopus BbIX0I0M B IHTEpHET, KOMITbIOTEP
NIEPCOHANIbHBIN, IPUHTEP, KOHAULILOHED
ITomemenus s XK-2006, CTOJI, CTYJI, KOMIIBIOTED MEPCOHAIBHBIN,
KOHCYJIbTUPOBaHUs Kondepeni-3an KOHIULIOHED
naj0
ITomemenus s XK-417 /2a, CTEeJUIaX Ui XPAaHCHUS UHBEHTAps, DKpaH,
xpaHeHusi ooopynoBanus | [lomemenue s yKa3Ka, apXHUBHbIE IOKYMEHTBHI, TUTIJIOMHBIE U
1 y4eOHOT0 MHBEHTap VMHBEHTapsI KypCOBBI€ pabOTHI CTY/I€HTOB, KaHIEJIPCKHIA

MIPUHA/ITIC)KHOCTH, CIOPTUBHBIN HHBEHTAPb,
XO35IIICTBEHHBIN NTHBEHTAPB, 3aI1aCHbIE
KOMIUIEKTYIOIUE 7 000pyI0BaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

Cucremsl ABTOMATHU3HWPOBAHHOI'O YIIPABJIICHUA B 3JICKTPOIHCPICTUKC

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Kontponbnoe meponpusarue Nel (TectupoBanue)
KonTponbaoe meponpusrue Ne2 (TectupoBanue)
Kontponbraoe meponpusarue Ne3 (TectupoBanue)
KonTponbaoe meponpusrue Ne4 (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Howep Pasznen nucnurimmHbl KM: L 2 3 4
pasnena Henens 3 6 9 12
KM:
1 O6uacTi NpUMEHEHUsI MUKPOIIPOLIECCOPHBIX CPEJCTB B
JIEKTPOIHEPTeTUKE
11 CpencTBa v CHCTEMBI yIIPaBIICHUS SHEPTeTUYSCKIMU +
' 00BEKTaMHU.
12 CTpyKTypa aBTOMAaTU3UPOBAHHON CHCTEMBI JUCTIETYEPCKOTO +
' YIpaBJICHHUS.
2 ABTOMaTH3a1Usl IPOMBILUIEHHBIX 00BEKTOB
2.1 PeneitHo-KOHTAKTHBIE CXEMBI. +
2.2 [TporpaMMupoBaHye NPOMBIIIIIEHHBIX KOHTPOJUIEPOB +
3 MuKpOIpOIECCOPHBIE CPEICTBA PEIECHHON 3alIUTHI
3.1 CrpykTypa unuppoBoil peneitHoi 3auThl. +
39 [TporpammMupyemast Joruka pesneiHon 3amutel. Cucrema +
' pPEruCTpaIK aBapUITHBIX COOBITHN B YHEPTOCHUCTEMAX.
4 Opranmzanus SCADA cucrem
4.1 Texnonorust OPC-cepBepoB +
4.2 PazpaboTka yenoBeko-MalIMHHOTO HHTEpdeiica +
Bec KM, %: | 25 25 25 25
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