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TEIJIOBBIX H aTOMHBIX JJIEKTPHYCCKUX CTaHUMI

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
NPOEKTHUPOBAHMUE U SKCIIVIYATALIUS ABTOMATHUYECKHUX

CUCTEM

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 48 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JladopaTopHbie padoThI

2 cemecTp - 32 yaca;

KoncyabTanuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 97,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
JlaGopaTopHasi pabora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Me3nH C.B.
[IpenomaBaTelib WaeHTaukatop R420ae592-MezinSV-dcdDclee C.B. Me3un
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL o Bnageneyu Me3unH C.B.
00pa30BaTEeNbHOM IPOrPaMMBbI MnewTuduiarop R420ae592-MezinSV-dcdclee C.B. Mesun

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

YepHses A.H.

Waentuduratop

R7a97f450-ChernyaevAN-b37575¢

(pacmudpoBka
MIOJITIHUCH)

A.H. Yepnsen

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Llesb ocBOEHNS JMCHUIIMHBI. COCTOUT B IPUOOPETEHUH 3HAHUH 110 MPOEKTUPOBAHUIO, pacueTy U
IKCIUTyaTalli MH(POPMALMOHHO-U3MEPHUTENbHON 1 ynpasistromei noacuctem ACY TII; mo pacuery
TOYHOCTH, OBICTPOJEHCTBUS M HAJEKHOCTU OCHOBHBIX (DYHKIMOHAJIBHBIX MOJCUCTEM; OCHOBaM
ABTOMAaTU3UPOBAHHOIO IPOCKTUPOBAHUS.

3agauu AMCHMIIINHBI

- OCBOEHHE OCHOBHBIX METO/IOB IMPOEKTUPOBAHUS CUCTEM YIIPABIICHUS, pacyeTa TOYHOCTH,
OBICTPOACHCTBHS U HAZEKHOCTH OCHOBHBIX (DYHKIIMOHAIBHBIX MOJICUCTEM;

- OCBOEHHUE 0a30BbIX MPUHIIMIIOB ABTOMATU3UPOBAHHOTO MPOESKTUPOBAHNS,

- OCBOCHHE IIPU MPOEKTUPOBaHNU OCHOBHBIX nojcucteM ACY TII coBpeMeHHbIMU
MPOTrpaMMHBIMH CPEJICTBAMH U MPOTPAMMHO-TEXHUYECKUMHU KOMILIEKCaMHU;

- MPUOOPETEHNE HaBBIKOB pa3paboTku u onTumusanuu nojacucteM ACY TII B aHepreTuke.

dopmupyembie y 00ydaronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 Criocoben

Y4aCTBOBATh B OpraHHU3allun

pa3pabOTKH, BHEAPCHUS U
conpoBoxaeHusst ACYTII,
pa3paboTKe MEPOIIPUATUI
I10 ITOBEINICHHIO KaUYeCTBA
ACY TII u e€ aneMeHTOB

N J1-5nk-2 JemoHcTpupyet
3HaHUE OCHOB
MIPOEKTUPOBaHUs, BBOJA B
JICHCTBHE U DKCIUTyaTaluu
ACVYII

3HATH:
- tpeboBanust 'OCT u apyrux OCHOBHBIX
HOPMAaTHBHBIX MaT€PUAJIOB K
aBTOMATHU3HPOBAHHBIM CUCTEMaM
YIPaBJICHHUS;

- METO/Ibl MPOSKTUPOBAHUS U CPEICTBA
aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBJICHUS
TEXHOJIOTUYECKUMH MPOLIECCAMHU.

YMETB:

- UCTIOJIB30BaTh CPEJICTBA
aBTOMAaTU3HPOBAHHOIO TPOCKTUPOBAHUS
ACY TII, metoas! oTnaaKu pabounx
Mporpamm, IpOEeKTOB aBTOMATH3aLIUH;

- UCTIOJIb30BaTh COBPEMEHHBIE
MIPOrpaMMHBIE U POTPAMMHO-
TEXHUYECKUE CPEACTBA I pa3pabOTKU Ha
ux 0a3e ocHOBHBIX mojcucteM ACY TIIL.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHaNbHOW —00pa3oBaTelbHOI  mporpamme
ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABJICHUSI 00BEKTAaMH TETIOBBIX U aTOMHBIX 2JIEKTPHUECKUX CTaHIUH
(manee — OIIOII), nampaBnenus moarotoBku 13.04.01 TemmosHepreTuka U TEIUIOTEXHUKA, YPOBEHB
o0Opa3oBaHUs: BhICIIee 00pa30BaHUE - MarucTpaTypa.

TpeGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3”HaTh [Jucnumninna 6a3upyercsa Ha ypoBHe OakajaBpHara, a Takke Kypcax “OCHOBBI TEOPHH
HaJeKHOCTH, “TeXHOIOrMUeCKHe 3alIUThl KOTJI0arperaros”, “A/laTUBHBIE U ONTUMAIbHbBIE CUCTEMBI

yIpaBJIeHUS

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHEBIE CBEICHUS O 14 2 4 - - - - - - - 10 - Camocmoamenvroe uzyuenue
cHcTeMax yIpaBJIeHHsI meopemuueckozo mamepuana: Visyaenue
11 OcCHOBHBIE CBEJICHHS O 14 4 - - - - - - - 10 - JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
CUCTeMax ympaBIeHUS Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a[jau BBHITIOJTHEHHUS Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNTATOB 110 H3YICHHOMY B
pazzene "OCHOBHbIE CBEJIEHUS O CUCTEMAaX
ynpaBJieHus" Matepualy.
H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:
[4], cTp.2-51
2 OO6111e BOIPOCHI 16 4 4 - - - - - - 8 - Iloozomogka k nabopamopnoit padome: Jns
npoektupoBanus ACY BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
TII HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
2.1 OO61mue Bompoch 16 4 4 - - - - - - 8 - 3aJ1a49¥ BBITIONHEHUS JJabopaTopHOM paboThl, a

npoexTupoBanus ACY
TII

TaK kK€ U3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paznesne "OO01mue BOIPOCHl MPOEKTUPOBAHUS
ACY TII" marepuany.

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"O6mmme Bonpock! mpoektuposanust ACY TIT"
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:

4




[1], ctp.2-67

3 Metponoruyeckoe 18 10 Iloozomosxa Kk radopamopuoi pavome: Jns
obecrieueHne CUCTeM BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
yIIpaBJICHUs HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3.1 Mertponoruieckoe 18 10 3a71a4M BBITIOHEHHMS TaOOpaTOpHOil paboThI, a
obecrieyeHre cucTeM TaK e U3y4UTh BOIIPOCH BAPUAHTOB
YIpaBJICHUS 00paboTKH pe3yIbTaTOB 110 U3YICHHOMY B
paszene "Metponornieckoe obecreueHme
CHCTEM YIpaBJICHUS" MaTepuay.
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"MeTposoruieckoe ooecredeHre CHCTEM
ynpasieHus"
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[4], cTp.365-381
4 OreHka 18 10 IToozomoeka Kk nadopamopnoii pabome: J1ns
OBICTPOCHCTBHSA BBINIOJTHEHHS 3aJaHUM 110 1abopaTopHOit padote
CHCTEMBI yIIPaBJICHUS HEo0XOAMMO MPEABApUTEIILHO U3YIUTh TEMY U
4.1 Ornenka 18 10 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
OBICTPOICHCTBHS TaK e U3y4HTh BOIIPOCH BAPUAHTOB
CHCTEMBI yIPABICHUS 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
pazzgene "OueHka ObICTPOACHCTBHUS CUCTEMBI
yIpaBiIeHus" MaTepuany.
Camocmoamensnoe uzyuenue
meopemuyuecko20 mamepuana: zydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"OneHka OBICTPOICHCTBUS CHCTEMBI
ynpasJyieHus"
H3yuenue mamepuanos numepamypHsix
UCIOYHUKOB:
[2], cTp.26-58
5 OneHka HaIeKHOCTH U 8 4 Camocmoamensroe usyuenue
6ezomacHoctu ACY TII meopemuueckozo manepuana: Nzydenve
5.1 OueHka HaZIe)KHOCTH U 8 4 JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
6e3omacaoctn ACY TII "OneHka HaAeKHOCTH U Oe3omacHOCTH ACY

TIT"
H3yuenue mamepuanog 1umepamypHsix

5




UCHIOYHUKOG:
[2], cTp.124-156

6 AnmnapartHo- 24 12 4 Ioozomogka K 1adopamopnoii pavome: Jns
TEXHUYECKUI CUHTES, BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
IITK HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
6.1 ArmmapaTHo- 24 12 4 3a71a9M BBITIOHEHMS Ta0OpaToOpHOil paboThI, a
TEXHUYECKUI CHHTES, TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
I[ITK 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
paszene "AnmapaTHO-TeXHHYECKUI CHHTE3,
I[ITK" maTepuaiy.
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"AnnapaTtHo-TexHu4eckuit cunres, [ITK"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[1], ctp.102-144
7 IIpoextupoBanue 22 8 8 Iloozomogka Kk nabopamopuoil pabome: Jns
nH(pOpMaIMOHHOTO 1 BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
MaTeMaTHIECKOTO HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
obecrieueHust 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
7.1 IIpoextupoBanme 22 8 8 TaK 7K€ U3y4UTh BOIIPOCHI BAPHAHTOB
HHPOPMAIIMOHHOTO U 00pabOTKH Pe3ysIbTATOB 110 H3YYCHHOMY B
MaTEeMaTHYECKOTO pazzgene "lIpoexTrpoBaHue HHPOPMALTMOHHOTO
obecriedeHus Y MaTeMaTH4YECKOTO o0ecrieueHus" MaTepuay.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"[IpoekTrpoBaHNe HHPOPMAIIHOHHOTO U
MaTeMaTHdeckoro obecnedeHus"
8 ABTOMaTH3AIHSA 24 8 10 CamocmosamensbHoe usyuenue
MIPOEKTUPOBAHUS meopemuueckozo manepuana: zydenve
CHCTEM YITPaBJICHUS JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
8.1 ABTOMaTH3alHUA 24 8 10 "ABTOMaTH3alHs IPOEKTUPOBAHUS CUCTEM
IIPOCKTUPOBAHUS ynpasieHus"

CHUCTEM YIIpABJICHUA

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO06.

[3], cp.1-31
[4], c1p.303-361




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 48 32 - - 2 - - 0.5 64 335
Hroro 3a cemecTp 180.0 48 32 - 2 - 0.5 97.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble c8edenus o cucmemax ynpasienus

1.1. OcHOBHBIE CBEIEHUS O CUCTEMAX YIPABICHUS

OcHoBHbIE TNOHATHS U olpezaeneHus. PydyHoe, MeXaHHW3MpPOBAaHHOE, ABTOMATU3HUPOBAHHOE U
aBTomMarthuyeckoe ympasieHue. Knaccudukamusi cucrem ynpasieHus. [IpuHLUMIBI ynpaBiieHUs.
CoctaB M CTpyKTypa aBTOMAaTHU3UPOBAHHBIX cHUCTeM. (DyHKIMOHAJIBHOE HA3HAYEHUE U BHJbI
obecrieuenuss ACY TII. Bunbr onucanus (ctpyktrypsl) ACY TII. dyHKIMoHaNbpHas CTPYKTypa
ACY TII. Undopmanuonnsie u ynpaomue (yskuuu. [lokasarenn kaudecTBa (yHKIHM.
Hepapxusi COBpeMEHHOTO IPOMBILIIEHHOTO IPOU3BOACTBA. L{eHTpann3oBaHHbIE U pacipe/leICHHbIE
cTpykTypbl ACY TII u ux cpaBHUTENIbHBIN aHAIM3...

2. Obwue sonpocwl npoexmuposarnus ACY TI1

2.1. O6mmume Bompocs! npoektupoBanus ACY TII

Otanbl KM3HEHHOTO LUKIa cucteM. OmpeneneHre MPOEKTHPOBAHHS M OCOOCHHOCTH 3Tara
npoektupoBanus. CiocoObl MpoeKTUpoBaHus. TuoBas cxema OT/IeIbHOr0 3Tana NPOeKTUPOBAHUS.
Tpu ypoBHS KauecTBa TeXHUYECKUX pemieHuil. Opranuzanus HpoeKkTupoBaHusa. HopmartuBHas
nokymenTanus 1o npoektupoBanuto ACY TII. Ilpunuunst coznanus ACY TII. Ctaguu u sTamnsl
co3nanus u npoektupoBanusi ACY TII. Coxep:xxanne paboT Ha cranusax «TexHudyeckoe 3agaHue»,
«Texnnueckuil npoexkt», «Pabouas nokymeHTanus». CocTaB MPOEKTHOM M 3KCILTyaTallMOHHOMN
nokymeHTanuu. O603HaYeHHe TOKYMEHTOB U CUCTEM. DTambl U cojepkanue padot. Conepkanue u
odopmiienne otyeta. CO0p m 00paboTKa JaHHBIX 00 00BEKTE, U3YyUCHHE 00BEKTa aBTOMATH3AIINH.
TexHONMOrMYeCcKUd peraaMeHT W Jpyras TexXHoJorndyeckas JokyMeHTanus. OOIiecucTeMHbIN
cunte3 ACY TII. CocraB u coxepkaHHE JIOKYMEHTOB 110 OOIECUCTEMHBIM PEIICHHUSM.
®opmynupoBanue neneit cozganuss ACY TII u tpeboBanuii k Heil. [IpeaBaputenbHbI BBIOOP
CTPYKTYpbl CUCTEMbI U MpEIABAPUTEIbHBIA aHAIM3 TOYHOCTH, OBICTPOAEHUCTBUA M HAAEKHOCTU
OTNIENbHBIX KaHaloB M mojcucteM. [IpeaBapuTenbHasl OllEHKa 3aTpaT Ha pa3paboOTKy, BBOA B
nericteue u dkcruryatauio ACY TII..

3. MemDOﬂOZMIleCKOQ obecneyenue cucmem YnpaeierHusd

3.1. Metponorudeckoe o0ecrieyeHue CUCTEM YIPABIICHUS

Bunet u cmocoObl omneHkH morpenrHocted. CraTudeckass M JAMHAMHUYECKAs IMOTPEIIHOCTH.
CucremMaTH4ecKue W CIy4alHble TMOTPEIIHOCTH. MaTemMaTHYecKue MOJEeN M TOKa3aTeln
CIy4alHBIX TOTPEIIHOCTEN B CTATUYECKUX U JUHAMUYECKUX cUcTeMax. MakcumanbHasi, CpeaHss U
CpeIHeKBaJIpaTHUecKasi morpemHocTd. [Ipeobpa3oBaHue CilydailHBIX MPOILIECCOB B JIMHEHWHBIX U
HEJIMHEWHBIX CTaTHYECKUX U JAMHAMUYECKUX CHCTeMaX. TepMoanekTpudeckuil 3pdekt u ero
BJIMAHUC Ha MNOIrp€IIHOCTE H3MCPUTCIIBHBIX HCHCfI. Yyer HEIWMHEHHOCTH CTAaTHYECKUX
XapaKTepUCTUK mpeobOpa3oBateneii. CrocoObl BBIYHCICHUS PE3YIbTHPYIOMIEH MOTPEeIIHOCTH
MOCJIeIOBATEILHOM 1IeT MpeoOpa3oBaTenei (mpsmas 3amada). Pacnpenenenue morpentHocTei mo
OTJIeTHHBIM TIPE0Opa30BaTENSIM MIPU MPOSKTUPOBAHUU CHCTEM yIipaBieHus (oOpaTHas 3a/1a4a)..

4. Oyenka bvicmpooelicmeus. CUucmembl VAPAGIeHUSL

4.1. Ouenka ObICTPOACUCTBHUS CUCTEMBI YIPABICHUS

[ToHATHE W KOJNWYECTBEHHBIC MOKA3aTeIH OBICTPOICHCTBUS OTIEIBHBIX JIIEMEHTOB CHUCTEMBI
ynpasieHus. OueHka ObICTPOJICHCTBUA U3MEPHUTEIbHBIX U YIPABIAIOUINX KaHanoB. OOOCHOBaHME
BHIOOpa KOMIUIEKCA TEXHUUECKUX CPEJICTB IO MapaMeTpam ObICTPOIACHCTBUSI. .

5. Oyenka naoexcnocmu u besonacuocmu ACY TII




5.1. Onenka nHagexxaoctu u 0e3omacuoctd ACY TII

OCHOBHBIE MOHATUS W OMNPEACIICHUSI TEOPUHU HAACKHOCTH. KonnmdyecTBEeHHBbIE XapaKTEPUCTUKHU
HagexHoctH. Ilokasaremu Hagexxknoctd ACY TII um ee oOTACNBHBIX HOACUCTEM. METOIBI
noBblenus HagesxkHoctu ACY TII. Pacuer Hagexuoctn nHpopManronHoi noacucremsl ACY TII.
Crnioco6s1 onenku HagexHocTH ACY TII kak MHOTOYpOBHEBOM HMepapXHUUECKOW CUCTEMBI C yYETOM
HE TOJIBKO TEXHHUYECKUX CPEACTB..

6. Annapamuo-mexnuyeckuu cunmes, IITK

6.1. AnnapatHo-TexHu4yeckuii cuntes, [ITK

CoctaB M conepkaHHe JTOKYMEHTOB IO TEXHHYEeCKoMy obecneueHuro. lIpoekTupoBanue
nojacuctemMsl BBoAa aHanoroBbix curHanoB ACY TII. CTpykTrypHble CXeMbl MOJCHUCTEMBI BBOJA
ACY TII. TexHuueckue CpeacTBa IOACHUCTEMBI BBOJA AHAJOTOBBIX CHUTHAJIOB: JaTYUKH,
HOpMHpYyMolLe mnpeoOpasoBareny, koMmyrtaTopsl, ALIl. AHanu3 cTaTuyeckMX XapaKTepUCTUK
npeoOpa3oBareneil. MeToapl anmpokcUManuyd XapakTepucTuk. CONpOTUBICHHE JUHUHN CBSI3U U
JJIEKTPUYECKUE KIKOYM B H3MEPUTENBHBIX LeEnAX. [IpoekTMpoBaHME MOACUCTEMBI BBOJA
muckpeTHbix curHanoB ACY TII. IlpoexktupoBaHue HOJACUCTEMBI BbIBOJA AaHAJIOTOBBIX H
muckpetHblx cur"anoB ACY TII. IlpoextupoBanume cucreM 3ieKkrponuranusa. Cucremsl
AJIEKTPONUTAHUS TEPEMEHHOIO0 M IOCTOSIHHOrO ToKa. I[IpoexkTupoBaHue cucTteM MNUTaHUS
HNEPEMEHHOTO TOKa. BTOpHYHBIE HCTOYHMKM 3JIEKTPONUTAHMA. Beimpsamutenu, QUIBTPHL,
cTabunu3aropel, IMpeoOpa3oBaTeia. 3allUuTa HCTOYHUKOB NHUTAHMUS OT MEpPErpy3ku IO TOKY.
Pa3pabotka u opopmieHue (GyHKIMOHAIBHONW CXE€Mbl aBTOMAaTH3alUH, CTPYKTYpHOH cxembl KTC,
yepTexei o0IIero BuAa IUTOB (IIyJIbTOB), MPUHLIUIINAIBHBIX 3JEKTPUUECKUX U IMTHEBMATHUYECKUX
cxeM. TumnoBas ctpykrypHas cxema [ITK. OcHOBHbIE 0COOEHHOCTH peanu3alii KOHTPOJUIEPHOTO
YPOBHS UM YpOBHS OIlEepaTopckoro uHTepdeiica. JIBa OCHOBHBIX BapHaHTa IOCTPOEHUS
koHTposutepHoro yposHs IITK. Mx mpeumymiecTBa U HEJOCTaTKU Ha Pa3HBIX CTaAMSIX PAa3BUTHA
MUKpPOIIPOLIECCOPHBIX CPelCTB. Y poBeHb onepaTopckoro unrepdeiica IITK. Bo3moxHbie BapruaHTb
ero nocrpoenus. Knuenr-cepsepnas apxurekrypa. Mcnons3osanne WEB-cepsepos. IIpuHnumnel u
BapHaHThl peanu3anuu B3auMmocBszel Mexay pasznuudbiMu [ITK. Warerpamus B ACYTII
nokanbHbIX ACY, MOCTaBIsieMbIX KOMIUIEKTHO C TEXHOJIOTHYECKUM 000pY/JOBAHUEM. .

7. Ilpoexkmuposarue uH(bODMClquHHOZO U Mamemamuyecko20 obecneyenus

7.1. [IpoexktrpoBaHue HHPOPMAIIMOHHOTO U MATEMATHUYECKOTO 00eCTICUeHUS

CocrtaB U cojaepxaHue JAOKYMEHTOB M0 HHGOpMAIMOHHOMY obOecrneueHuto. Pa3paboTka
nepeyHeil BXOJHBIX M BBIXOAHBIX CHUTHAJIOB, COOOMIEHUH U JOKyMeHTOB. CoOCTaB U CoJep>KaHue
JIOKYMEHTOB 10 MaTeMaTHIECKOMY oOecrieueHunto. Pa3paboTka U onmucaHne OCHOBHBIX aJITOPHUTMOB
WU3MEPUTENIbHON U YIPaBISIONIEH MOJCUCTEM. .

8. AemOMamus’auu;z NpoeKmMupoBeAHUA cucmem ynpaeileHuA

8.1. ABTomMaTH3aIus NPOEKTUPOBAHUS CUCTEM YIIPABICHUS

OcHOBHbIE BHJIbI HWH)XEHEPHOW JI€ATENbHOCTH TMpPH BBIMNOJIHEHUH TPOEKTHBIX paloT.
HeoGxoauMocTs aBTOMaTH3anMu NpoekTHpoBaHus. (OcCOOEHHOCTH uYeloBeKa Kak CyOBeKTa
NPUHATUS penieHnid. TeXHW4YecKkue W MpOorpaMMHBIE CPEICTBa aBTOMAaTU3ALUU MPOEKTUPOBAHMSL.
MeTtobl aBTOMATHU3UPOBAHHOTO IIPOEKTUPOBAHMS. NmMuranmonnoe MOJIETTUPOBAHUE.
OYHKIMOHANbHBIE M HWMUTAIMOHHbIE MOJEIN JUHEHHBIX W HEJIWHEHHBIX CTaTUYECKUX U
JUHAMUYECKUX MpeoOpa3zoBaTeseH.

3.3. TeMbl IPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
1. 1. IlpoextupoBanue oobmei cTpykTypbl ACY TII (y31b1, 00BEKTHI, KaHAJIBI).
TupaxupoBanue 371eMeHTOB IpoekTa uist ciaokHbIX ACY TII, HacTpolika KaHaJIOB CBS3H.
Astomnoctpoerre ACY TII Ha 6a3e TUTIOBBIX JIEMEHTOB (4 Jaca).;
2. 3. Hactpoiika anropuTMoB CTaHIApPTHOM NMEPBUYHON 00paboTKH HHMOpMAIH
(punbpTpanms, MacmrabupoBaHue, TUCTEPE3HC, TIOPOTH, anepTypa) (6 4acos).;
3. 2. Pa3paboTka aaropuTMu4eckoro u nporpaMMmHoro ooecneuenuss ACY TII,
UCIOJIb30BaHNe (QYHKIIMOHATBHO-0JIOUHBIX JUarpamm, s3blka HHCTPYKIIMIA (6 4acoB).;
4. 5. Pa3zpabotka omneparopckoro uatepdeiica (6 4acos).;
5. 6. HacTpoiika napaMeTpoB TEXHOJIOTHUYECKUX apXUBOB, CUCTEMBI 3alIUT U CUTHANIU3auu (6
4acoB).;
6. 4. Hactpoiika cBsi3u KaHAJIOB Mepeavn JaHHBIX ¢ pa3padOTaHHBIMHU ITporpammamu (4
qaca)..

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue wmaTtepuaioB IO Keiicam paszaena "OCHOBHBIE CBEJIEHUS O CHCTEMax
yhnpaBiieHUs"

2. OO6cyxnenne MatepuanoB o keiicam pasaena "OOmme Bonpocs! npoektupoBanus ACY
TH"

3. OOcyxaeHue MaTepualioB 1Mo Kekcam pasznena "MeTposorudyeckoe o0ecrieueHue CHCTEM
ynpaBiieHUs"

4. OOcyxaeHue MaTepuasioB Mo Kekicam pazgena "OmeHka OBICTPOJCHCTBUS CHUCTEMBI
ynpaBiieHUs"

5. OO6cyxnenue MarepuanoB mo kedcam paznena "OleHKa HaJIeKHOCTH W 0€30MacHOCTH
ACY TII"

6. OOcyxIeHne MaTepHualIoB 110 KeiicaM pasjena "AnmaparHo-rexanueckuit cuares, [ITK"

b

7. OO6cyxneHue MaTepuasioB No keiicam pasnena "lIpoekTHpoBaHue MHPOPMALMOHHOTO U
MaTeMaTH4ecKkoro odecnevyenus”

8. OO6cyxneHue MaTepuaioB o KeiicaMm paszena "ABTOMaTU3aLUs POSKTUPOBAHUS CUCTEM
yrpasiaeHus"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena quciumiuHs (B

O11eHOYHOE CPEICTBO

3armaHupOBaHHBIC PE3YAbTAThI 00YUCHUS MO TUCITUTUTHHE Konbt
p pesy i et A COOTBETCTBUHU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aenoM 1) HHIUKAaTOPOB — 2345678
3HaTh:
METO/IbI POSKTUPOBAHUS U CPE/ICTBA KonTponbhas
aBTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS pabora/KonTponsHas pabora
TEXHOJIOTUYECKUMH IMPOLIecCaMu Nel
N/1-5nk-2 + |+
JlaboparopHas
pabora/JlabopaTopHbie PaOOTHI
Nol u No2
tpeboBanusi 'OCT u qpyrux oCHOBHBIX HOPMATHBHBIX KonTtponpHas
MaTepuaIoB K aBTOMaTU3UPOBAHHBIM CUCTEMaM pabora/KonTponbHas padoTa
YIPABICHUS 5 Ne2
I/II[- MK-2 + + + +
JlaboparopHas
pabora/JlabopaTopHbie PaOOTHI
Nol u No2
YMersb:
MCTIOJIB30BaTh COBPEMEHHBIE IIPOTPaMMHBIE H JlaGoparopHas
MPOrPaMMHO-TEXHUYECKHE CPEJICTBA IS Pa3pabOTKU Ha pabota/JlabopaTopHas paboTa
nx 0a3e ocHoBHBIX noacucreM ACY TII . Ne3
NJ1-5nk-2 + |+ |+
JlaGopatopHas
pabora/JlaboparopHas pabota
N4
HCIOJIb30BaTh CPEJICTBA ABTOMATU3UPOBAHHOTO JlaboparopHas
npoektupoBanusi ACY TII, meroas! oTiiagku pabounx pabora/JlaboparopHas pabota
MPOrpaMM, IIPOEKTOB aBTOMATU3AIIUN Ne5
WI-5mk-2 + |+

JlabGopaTopHas
pabota/JlabopaTopHas pabora
Neb
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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
2 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. JlaboparopHas pabora Ned4 (JTabopaTopHas pabota)
2. JJabopartopnas padota Ne5 (JIaboparopnas padoTa)
3. JTabopatopHas pabora Ne6 (JIaboparopuast pabota)
4. JTaboparopnas padota Ne6 (JIaboparopHas paboTa)
5. JTabopatopusbie paboTsl Nel u No2 (Jlaboparopnas paboTa)

dopma peanuzanuu: [TuceMenHas padbota
1. Kontponbnas padota Nel (KonTponsnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas padora)

®Popma peanmsanuu: [IpoBepka 3ananus
1. JJabopaTopHas pabota Ne3 (JlaGopaTopHas pabota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABJIAIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kimroes, A. C. [IpoekTupoBaHue CUCTEM aBTOMATHU3AIMK TEXHOJIOTHYECKUX IMPOIIECCOB :
cnpaBouyHoe nocodue / A. C. Kiroes, b. B. I'nazos, A. X. JIyOpoBckuii . — M. : Dueprus, 1980 . —
512 c.;

2. O¢pdextuBnocts ACY Termosnepreruueckumu npoueccamu / Pen. A. C. Kopeuknit, 3. K.
Punkyc . — M. : DHeproatomuzaart, 1984 . — 320 c.;

3. Me3um, C. B. Pazpaborka ACY Ha 6a3e cpensl nporpammupoBanusi CODESYS u SCADA-
cucrembl TRACE MODE c opranuzanuen nepenaun ganabix nocpeactsom OPC-cepsepa.
JlaGopaTopHBIif MPaKTUKYM : yueOHOe nocobue no kypcam "IIpoexTupoBanue
aBTOMAaTU3UPOBaHHBIX cucTeM", "CHUCTEMbl aBTOMATH3ALMK U YIIPABJIEHUA" U JIp. O HAIPABIECHUIO
"TennosHepreruka u terorexuuka" / C. B. Mesun, Hau. uccnen. yn-r "MOH1" . — M. : U31-Bo
MDU, 2015 . —32 c. - ISBN 978-5-7046-1673-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7714;
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4. ®epnopos 10O. H.- "Ilopsanok co3nanus, MoaepHu3anuu U conpoBoxaeHus ACYTII",
MznarensctBo: "Unpa-Unxenepus", Bomoraa, 2011 - (566 c.)

http://e.lanbook.com/books/element.php?pll_id=65089.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. CODESYS;

4. SCADA TRACE MODE;

5. MasterOPC.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. Baza nannbix Web of Science - http://webofscience.com/
3. ba3za nannbix Scopus - http://www.scopus.com
4. JnexTponHasi 6udsmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

5. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

6. Ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThl PD -
https://rosmintrud.ru/opendata
7. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA SKOHOMHUYECKOro pa3Butusi P -

http://www.economy.gov.ru

8. ba3za oTkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
9. DaexTpoHHasi oTKpbITas 6a3a 1aHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

10. HauuoHaXbHBII MOPTAaJI OHJIAKH 00yueHus1 «OTKpBITOE 00pa3zoBanue» - https://openedu.ru
11. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
12. OrkpbITas yauBepcuterckas nupopmannonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, OcHamenune
HaAaMMCEHOBaHHeE
VYuebnsle ayautopun uia | JK-120, MamuHHbBIH 321 cepBep, KOHIULMOHED
MPOBEAEHUS JEKIIHOHHBIX UBI]
3aHATUHN U TEKYLLETO
KOHTPOJISI
Y4eOHble ayAUTOpUH IS B-210/3, CTOJI, CTOJI KOMITBIOTEPHBIH, CTYII, MIKad,
IIPOBEICHUSA KomnerotepHslit k1acc | TymOa, 10CKa MeJoBas, 10CKa MapKepHas,
71a00paTOPHBIX 3aHATHH kad. "ACYTII" KOMIIBIOTEP NEPCOHAJIBHBIM, IPUHTEP
VYyeOHble ayIUTOPUH IS b-205, Yuebnas napTa, CTOJ MPENoAaBarTes, CTyJl, 10CKa
IIPOBEICHUS ayJuTopus MeJoBas, MyJbTUMEANMHBIN POEKTOP,
IIPOMEXYTOUYHOMN 9KpaH, KOJIOHKU
aTTecTaluu
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnerorepHbrit MMMCHbMEHHBIHN, BEIIaIKa I OJICHKIEL,

YUTaIbHBIN 341

KOMIIBIOTEPHAs CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s

B-210/7s,

Kpecio pabouee, CTOJ, CTyJ, MmKad,
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KOHCYJIbTUPOBaHUS

[IpenonaBaTenbckas

BeLIaJIKa JIsl OJEKIbI, CTOJ ISt
COBENIaHUH, SKpaH, KOMIIBIOTEP
MIEePCOHAIBHBIN, IPUHTEP

[Tomemenus st XpaHeHUS
00opyIoBaHUs U y4€OHOTO
WHBEHTapS

B-210/8a, Apxus

mkadg
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpOCKTI/IpOBaHI/IG N 3KCINTyaTallusgd aBTOMATHYCCKHUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

JlaGopaTtopubie paboTer Nel u No2 (JIaGoparopnas padota)

Konrponsnas padora Nel (Konrpoabaas padora)

Kontponbnas padora No2 (KontponbsHas padota)

JlaboparopHuas pabota Ne3 (JTaGopaTopHas pabora)
JlaGopaTtopHnas pabora Ne4 (JlaGopaTopHas paboTa)
JlaboparopHuas pabota Ne6 (JTabopaTopHas pabota)
JlaGopaTtopHas padora Ne5 (JlaGopaTopHas pabora)
JlaboparopHuas pabota Ne6 (JlabopaTopHas paboTta)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasnen KM: 1 2 3 4 5 6 7 8
paszena IUCIHAILINHEBI Henens 12 6 8 10 12 14
KM:
1 OcCHOBHBIE CBEICHUSI O CUCTEMAaX
yIpaBJIEHUs
11 OCHOBHBIE CBEIEHUSI O CUCTEMAX + 4
yTIpaBJIEHUS
2 OO61re Bonpocsl
npoektupoBanus ACY TII
21 OO61re Bonpocsl + 4
npoektupoBanus ACY TII
3 Mertposoruueckoe obecrneyeHue
CHCTEM YIPaBIICHHS
31 Mertposoruueckoe odecrneyeHue + + +
CHCTEM YIPaBIICHHS
4 Onenka ObICTPOIEHCTBHSA
CHCTEMBI yIIPaBJICHUS
41 Onenka ObICTPOIEHCTBHSA + + + N
CHCTEMBI yIIPaBJICHUS
5 OrneHka HaJIEKHOCTH U
6e3omacuoctu ACY TII
OrneHka HaIeKHOCTH U
51 6e3omacuoctu ACY TII * * * *
5 ATmapaTHO-TEXHHUYECKUI CHHTE3,
I1TK
6.1 ATnmapaTHO-TEeXHHUYECKUI CHHTE3, + + + 4 N N N
I1TK
7 IIpoexTupoBanue
UH(POPMALIMOHHOTO U
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MaTeMaTH4YeCKOro 00ecIeueHns

7.1

IIpoexkTupoBanue
UH(POPMALIMOHHOTO U
MaTeMaTHUYECKOro o0ecreueHus

ABTOMaTH3a1Ms IPOEKTUPOBAHUS
CUCTEM YIPABIICHUS

8.1

ABTOMaTH3a1Ms IPOEKTUPOBAHUS
CUCTEM YIPABIICHUS

Bec KM, %:

10

10

20

10

10

10

15

15
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