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KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

9 cemectp - 139,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

9 cemectp - 0,3 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
I_Ie.]'[]) OCBOECHMS AMCIHUIJINHLI. OcBoenne KOMHeTeHHI/Iﬁ, CBA3aHHBIX C M3YYCHHEM IMOAXO0B K

o0ecreueHuIo

0€e30I1aCHOCTH

udpoBoit

3JI eKTqueCKOﬁ IIOACTaHIINH.

OBnazieHue Ha OCHOBE TPEOOBAHMII HOPMATHUBHBIX JIOKYMEHTOB U MEXIYHAPOJHOIO OMNBITa MpUEMaMU
obecrieueHust 6€30MacHOCTH ITU(DPOBOH IEKTPHUUESCKON MMOCTAHITUH.

33[[3‘11/1 AUCHHUIIIMHBI

- (hopmupoBaHre HaydHO OOOCHOBAHHOTO MPEACTABICHUS O HA3HAYCHUH U aPXUTEKTYpPE THIIOBBIX
U(POBBIX IITCKTPUUECKUX MMOACTAHIINNI;
- OCBOCHHE MIPUHIIUIIOB OCTPOEHUs, GYHKIIMOHUPOBAHUS U 3aLTUTHI IU(DPOBBIX ANEKTPUUECKUX

MOACTaHIIMIA;

- an06peTeHHe HaBBIKOB B paspa60TKe KOMIIJICKCHBIX CUCTEM 3allIMThI HPI(prBI)IX

ANEKTPUYECKUX MOACTAHLIHM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIINIi

KOI{ H HAMMCHOBAHHE
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA JOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

PIIK-1 I'oTroB 0OecnieunBaTh
3aUTy HHGOPMAITHH B

N/I-2prik-1 Yopasnser
3aIUTON HHPOPMAIMH B

3HAaThb.
- HOPMAaTUBHBIC TOKYMCHTEI,

aBTOMAaTU3UPOBAHHBIX aBTOMATU3UPOBAHHBIX PCrIaMCHTHUPYIOIIMEC CO3AaHue,
CHUCTEMax B IIPOIIECCe UX cucreMax NPUMCHCHNUE U 3ALIUTY LU(POBBIX
SKCIUTyaTaluy AIEKTPUYECKUX MOICTAHIUNH;

- 0COOCHHOCTHU YIPABJICHUS 3aIUTON
UH(OpPMAIMY B aBTOMaTU3UPOBAHHBIX
cucTeMax Ha nmpumepe nudpoBbIX
ANEKTPUYECKUX TTOICTAHIIHH.

YMETB:
- BBIOMpATh CPEJCTBA 3AIUTHI
uHGOpMAaLKH 7151 TUTIOBBIX MOJCHCTEM

U (PPOBBIX AIEKTPUUECKUX TO/ICTAHIINIA;

- IPUMEHATH KOMIUIEKCHBIN MOJXO0M K
3amuTe NUQPPOBBIX IEKTPUUECKUX
MOACTAHIUMI C IPUMEHEHUEM UHKEHEPHO-
TEXHUYCCKUX U MPOrpaMMHO-AIlapaTHBIX
peLICHU.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccCHOHaNbHOW —00pa3oBaTeNbHON mporpamme
bezonacHocTh aBTOMaTm3upoBaHHBIX cucteMm (manmee — OIIOIN), manpaBnenmns moaroroBku 10.03.01
Wndpopmanronnas 6e30MacHOCTb, ypOBEHb 00pa30BaHUs: BbICIIEE 0Opa3oBaHUe - OaKalaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus, MOTydYeHHbIE P OCBOCHUH JUCLUILIMHBI, HEOOXOAUMBI ITPU BBINOJIHEHUH
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OpraHu3aoHHOM- 38 9 4 - 4 - - - - - 30 - Ilodzomoska doknada, evicmynienus:
MIPaBOBOM acIeKT 3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
3aIIUTHl HTUPPOBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
ANEKTPHUYECKUX MIOUCKOM MaTEpHaJIOB JUIsl PACKPBITHS TEMBI
NOACTaHIUI JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH pabOoThI
11 CpaBHenue LuQppoBbIX 19 2 - 2 - - - - - 15 - MIPEJCTABILIIOTCA B JICKTPOHHOM BHJIE WM B
Y TPaAMIHOHHBIX (opmMe pacriedaTaHHbIX IPE3EHTAMOHHBIX
INMEKTPUIECKUX ciaiinoB. B kauecTBe TEM OKIIAIOB CTYACHTAM
TIOJICTaHIIUH. MPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
1.2 | HopmatuBHO-TIpaBOBBIC 19 2 - 2 - - - - - 15 - 1lo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
aKTBI, PEryJIUpyIOLIre W3yyenne marepuasa 1o pasjeny
OTHOIIEHHS B cepe "OpraHu3aluOHHOM-NIPAaBOBOM aCIEKT 3aIIUTHI
BHeapenus LIIC u nx MUQPPOBBIX IMEKTPHUSCKUX TOICTAHITHIA"
3alIMTHI OT KHOEpKaTax. MOJITOTOBKA K BBITIOJIHEHHUIO 3a/]aHuil Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"Opranu3allMOHHON-IIPABOBOM aCHEKT 3aIIUThI
TUQPPOBBIX AMEKTPHUSCKUX TOJCTAHIIHIHA"
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[2], 6-72
[7], 112-170
2 TexHonoru4yeckoe 62 6 - 10 - - - - - 46 - IToozomoska doknada, gvicmynienus:
0COOEHHOCTH PabOTHI 3amanue CBA3aHO C YIiIyOJIeHHBIM H3y4eHHUEM
dpoBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
AIIEKTPHUUECKHX MIOMCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
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IOJICTaHIIMH JIOKJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
2.1 Juarnoctuka 19 2 15 MIPECTABIISIOTCS B DJIGKTPOHHOM BUJIE WU B
1 QpoBBIX (opMe pacriedaTaHHbIX PE3EHTAHOHHBIX
MHOJCTaHIIMH. cilaiiioB. B xauecTBe TEM AOKIAA0B CTyIEHTaM
2.2 KommyHukarms 21 4 15 MIpeaIaralTcs CiIeayoe BApUaHThL:
YCTPOWCTB Ha OOBEKTE Ilodzomoeka K npaKkmuu4ecKum 3aHAmMUAM:
Y CBSI3b C [ICHTPOM N3zy4yenne marepuana 1o pasaeny
YIpaBJICHHUS CETHIO. "TexHOIOrHIeCKOe 0COOEHHOCTH PabOoTHI
2.3 [IpombIiuIeHHBIE 22 4 16 IUQPPOBBIX AMEKTPHISCKUX TOICTAHITIHA"
MPOTOKOJIBI IEpEeaadUn IIOAI'OTOBKA K BBITIOJIHCHUIO 3a/JaHHUH Ha
nannbix B LIIC. MPAaKTUYECKUX 3aHATUAX
CamocmoamensHoe usyyenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"TeXHOIOrHYECKOE OCOOCHHOCTU PabOThI
TUQPPOBBIX AMEKTPHISCKUX THOICTAHIIHHA"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 221-270
[6], 15-27
3 WudopmanmoHHETI 62 10 46 Ilo0zomoeka dokada, blcmynieHuA:
acIreKT obecredeHns 3amaHue CBA3aHO C YIiyOJIeHHBIM H3y4eHHUEM
3aIIUThl HTUPPOBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
ANEKTPHUUECKUX MIOMCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
NOJICTaHIUI JIoks1aga. Matepualibl BBITOTHEHHOM paboThI
3.1 | TlopsioK MOHUTOPHHTA 19 2 15 MIPEICTaBISAIOTCS B DJIGKTPOHHOM BHUJIE WU B
(yHKIMOHATIBHOW U (dopMe pacriedyaTaHHbIX PE3EHTAHOHHBIX
nHpopMaMOHHOH ciaiioB. B kauecTBe TeM J0KJIAIOB CTYACHTAM
0e30macHOCTH Ha MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
1 (poBBIX I10o020mo6Ka K npaKmu4eckum 3auAmuam:
JNEKTPUIECKUX N3y4yenne marepuasa 1o pasaeny
MOJICTAHIUSIX "NHdopmMannoHHbIH actieKT o0ecrieueHus
3.2 | IlpumeHeHUE THIIOBBIX 21 4 15 3aIIUTHI HTU(PPOBBIX IITEKTPUIECKUX
METOJIOB U CPE/ICTB MOACTAaHIAN" MTOATOTOBKA K BBITIOJHEHHIO
32U THl HHPOPMAIHU K 3aJ[aHuil Ha IPAKTHYECKUX 3aHATHUIX
ACY mudporoit Camocmoamenvroe usyueHue
AIIEKTPUIECKOI meopemuyeckozo mamepuana: VI3yaenue
0JICTAaHIIUH JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
3.3 Hanpagsienue 22 4 16 "NHpopMaIMOHHBIH acTIeKT 00eCIeYeHUs
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NaabHEHIIEeTo pa3BUTHUA

3aIIUTHI TUPPOBBIX AITEKTPHUUCCKUX
MoaCTaHIH"

KOMITETCHITUN
COTpYJHUKA, H3yuenue mamepuanog 1umepamypHsix
00CITy’)KHBAIOIIET0 UCHOYHUKO8:
U pPOBYIO [1], 18-54
MTOACTAHIIUIO. [4], 4-110
[5], 1-49
3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 180.0 16 - 24 0.3 122 17.7
Hroro 3a cemecTp 180.0 16 - 24 - - 0.3 139.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OpeanuzauuonHou-npasosoll acnekm 3auumol YUOPOEbIX INEKMPULECKUX NOOCHMAHYUL

1.1. CpaBHeHHE IU(PPOBBIX M TPATUITMOHHBIX AIEKTPUICCKUX TMOICTAHITUH.
[lenn BHenpenuss MUQPPOBBIX TOJCTAHIMMA, YPOBEHb IH(PPOBU3ANUU PANTMUYHBIX KJIACCOB
OJICTAHIIUH.

1.2. HopMaTuBHO-TIpaBOBBIE aKThl, peryiupytomue otHomeHus B chepe BHenpenus LIIIC u ux
3alUThl OT KUOEpKaTaK.

Bonpocel u mpaktuka peanmzanuu 187-@3. IIpoGieMbl KOMIETEHIMH MNpU pealu3alnuu
TpeboBanuii 187-®3. TpeGoBaHus peryiasaTopoB B 0o0macTH MHPOPMAIMOHHON OE30MacHOCTH K
3alIUTe TUPPOBBIX ANEKTPHUECKUX TOJCTAHIIIH.

2. Texnonocuyeckoe ocobennocmu Da60n’Zbl uud)poeblx JleKmpudecKkux nodcmaHuuﬁ

2.1. InarHocTuka nu(pOBBIX MOACTAHIIHA.
CereBas un¢pactpykrypa LIIC. [IpoBogusie, ontuueckue, Wi-Fi, GSM, LPWAN u npyrue
ceru B LII1C.

2.2. KomMmyHUKaIUs yCTPOUCTB HA OOBEKTE U CBSI3b C LIGHTPOM YIIPABJICHHSI CETHIO.

KomMmyHuKaIus ycTpoiicTB Ha 0OBEKTE U CBSI3b C LIGHTPOM YIIPABIIEHUS CEThIO B COOTBETCTBUU
C TpaAMIMOHHBIMH TpoTokomamu obmena MOK 60870-5-101 (103,104) u mocpeacTBoM
NEPCIEKTUBHBIX NMPOTOKOJIOB coryiacHo MOK 61850. ITpumenenue ycrpoiicts DHUIL, DHKM,
OHKC u ESM B kauecTBe UCTOYHUKOB HHPOpMaIuu st BepxHux yposueit LIIC.

2.3. IIpombliieHHBIE TPOTOKOJIBI epeaauu AanHbix B LIIC.
Modbus RTU/TCP, M3OK 60870-5-104, MOK 61850 (MMS), IlponpuerapHble MpPOTOKOIBI
BeHopoB oobopynoBanust ACY TII, Profibus/Profinet, OPC DA u UA, DNP3, MQTT.

3. HHd)ODMGquHHbZIZ acnexkm obecneyenus 3auiumsl MM(bDOGle ANEKMPUHECKUX nodcmaHuud

3.1. ITopsimox MOHUTOPHHTA (PYHKIIMOHAIEHOW ¥ MH(OPMAITMOHHON 6€301acHOCTH Ha
IU(PPOBBIX IITEKTPUUECKUX MOJICTAHLIUAX

BexTopel arak Ha noacranuuto. [lpuHnun 3amuTsl B riyOuny. lludposanue, npumeHeHue
COB u cucrem, OCHOBaHHBIX Ha MAallIMHHOM OOYUYEHHH.

3.2. [IpuMeHeHne THITOBBIX METOJIOB U CpeACTB 3amuThl nHpopmarmu K ACY nudpoBoit
IIEKTPUYECKON MOJACTAHIIUU

Tunossle npoayktel b, npumensiemsie B LIIIC. Antusupycer, C3U ot HCJL, cpenctBa 3auuTsl
KaHAJIOB (KPUOTOLUIIO3bI M KPUNTOKIMEHTHI), CpEICTBAa OOHAapYXKEHHUS U NPEAOTBPALICHUS
BTOpXeHUM, 3ammuiieHabie OC, cpencTBa npenoTBpalleHus: BTOp>)KeHu, MO, cpencTBa BBISBICHUS
ySI3BUMOCTEH, CpeicTBa JOBEPEHHON 3arpy3kH, cpeicTBa ympasieHus coOwsitusimu Ub, cpencrpa
nByx(hakTopHOU ayTeHTUuKamu, «IlecouHuIIb», cpeacTBa HUHPPACTPYKTYPbl OTKPBITHIX KIHOUEH,
OJITHOHAIPABJICHHbIE U036l (MH(POIUOIBI).

3.3. HampaBnieHnue ganpHeHIIero pa3BuTrs KOMIETEHIIMH COTPYIHUKA, 00CTYKHBAIOIIETO
U(PPOBYIO OJCTAHIIHIO.

[lepcriekTHBHBIE HampaBieHHUs] pa3BUTHUSA: BHenpeHue TexHonoruid Smart Grid u  Smart
metering; BHEIpeHHE HOBOT'O ympasisiemMoro cuioBoro obopynoanus B AAC u mudpossix IIC ¢
ydaeToM pa3Butus mudpoBoir o0padotku. Ilepeyens cepTudukaroB, HEOOXOAUMBIX CICIHAIIUCTY,
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paboratoriemy B cdepe obecneuernns Wb LIIC, HaumeHOBaHUS MPOrPaAMMHBIX MPOIYKTOB MJIst
JAJIbHEHMIIIEro U3y4eHus U MOJIE3HBIX MH()OPMAIIIOHHBIX PECYPCOB.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. [TonroroBKa KOMIUIEKTa BHYTPEHHUX JTOKYMEHTOB IO PErjaMeHTAIlMH CUCTEMbI
nH(MOPMAIIMOHHOK 0€30MaCHOCTH Ha IU(PPOBOH IIEKTPUUECKOH MOICTAHIINN;
2. OcobennocT npuMeHeHus: TpoMbIUIeHHBIX SCADA-cucTem Ha udpOBBIX
IIEKTPUYECKUX MOICTAHIUAX;
3. AHanu3 ysA3BUMOCTEH THIIOBOM MU(PPOBON AIMEKTPUIECKON MOICTAHINN;
4. ITpomblIIIIEHHBIE TPOTOKOIBI OOMEHA TaHHBIMU B CETSIX HU(PPOBBIX IITEKTPHUUECKUX
MMOICTaHIIMI;
5. OtHecenue nHpopmanuu, upkyupyomei k L{ITC k pa3nuyHbpIM BUAaM TaiiH, CTENIEHIM
KOH(UICHIIMATBHOCTA U KPUTUYHOCTH YTEUKH;
6. Pa3zpaboTka TpeboBaHMIi K CHCTEME MOHUTOPUHTA U YIPABJICHUS CEThIO Ha IIU(PPOBOI
ANEKTPUYECKON MOACTAHIINY;
7. ®opMupOBaHKE TUIIOBOH MOJUTHKH O€30MaCHOCTH HU(PPOBOM HIEKTPHUECKON
MOJICTAHIUH;
8. Co3nanme TUNOBOM ceTH nepenaun nanHbix Ha oobekrax LIIC B Cisco packet tracer mis
MOJIEIMPOBaHUS HHIIUIEHTOB 1b;
9. Pazpabotka mozenu yrpo3 ais LIIIC B cooTBeTcTBUU C TPEOOBAHUSAMHU PETYISATOPOB;
10. Pa3paboTka moaenu Hapymmrens ais LIIIC B cooTBeTcTBUY ¢ TpeOOBaHUSIMU
PEryisiTOpOoB;
11. HopmatuBHO-TIpaBoBOE oOecrieueHne pa3paboTKH U HKCITyaTallui HU(PPOBBIX
ANEKTPUYECKUX MOJACTAHLINN;
12. Pa3zpaboTka mind-kapThl HallpaBJIeHUH AalbHEIIIEero n3y4eHus chepol odecrnedeHus
oe3omacuoctu LIIC..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue marepuajaoB Mo Kkedcam pazzena "OpraHu3allMOHHOW-TIPABOBOM AaCIIEKT
3aIUThl HUGPOBBIX IIEKTPUUECKUX MOACTAHIIUI"
2. OOcyxkIeHHe MaTepHalioB Mo Keiicam paszzena "TexHojorndeckoe 0CoOOCHHOCTH PabOTHI
U (POBBIX ITEKTPUUECKUX MOACTAHIIUI"
3. OOcyxaeHnnue MaTepuaaoB 1o kehicam pasnena "MH)opManmoHHBIA acekT o0ecreueHus
3aIUThl HUGPOBBIX IIEKTPUUECKUX MOACTAHIII"
Texywuti konmpoas (TK)

1. KoHcynpranuu HampaplieHbl Ha MOJy4eHHUE WHAWBUAYAIBHOTO 33aJaHUs JJIs BBHITIOTHEHUS
KOHTPOJIBHBIX MEpOINPHUATHI 10 pasneny "OpraHu3almOHHON-NPABOBOM aCHEKT 3allUThbl
U(POBBIX ITEKTPUUECKUX MOJCTAHIUIN"

2. KoHcynpranuu HampaBieHbl Ha MOJMyYeHHE WHAWBUIYATBHOTO 3a/aHUS JIJISl BHITOJTHEHHUS
KOHTPOJIbHBIX MEpONpuATH 1o pazgeny "TexHonornyeckoe OCOOEHHOCTH pabOTHI
U(PPOBBIX MEKTPUUECKUX TTOACTAHITHIA"

3. KoHcynbTranuu HarmpaBiieHbl Ha MOTYYSHHE WHIUBUIYATHHOTO 3a/aHUs ISl BBITOJHEHUS
KOHTPOJBHBIX MepompusaTHii 1o pasgeny "HMHpopMmalnoHHBIH acmneKkT obOecredeHus
3alIUThI HU(POBBIX IEKTPUUECKUX MMOACTAaHIUN"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Konbt
COOTBETCTBUHM C
(B COOTBETCTBHHM C paznesiom 1) WHJIUKaTOPOB n3.1)
1 ] 2] 3
3HaTh:
0COOEHHOCTH YNpaBJICHUS 3aIIUTON HHPOPMALIMU B aBTOMATU3UPOBAHHBIX KontposnbHas
CUCTEMax Ha Ipumepe HU(POBBIX IIEKTPUUECKUX MOACTAHLIUN pabota/KonTponsHoe
Mepornpusarue Ne 3
N-2prik-1 +
Konrtponbnas
pabota/KoHTpoabHOE
Meponpusitie Ne 4
HOpPMAaTHBHBIE JOKYMEHTBI, pErJIaMeHTUPYIOIINE CO3/IaHKe, IPUMEHEHUE U KontposnbHas
3aIUTy MUQPOBBIX AICKTPUUSCKUX MMOACTAHITUH pabota/KoHTposIBEHOE
MepornpusTue Ne 1
W-2prik-1 +
KoHntponbHas
pabota/KonTponsHOe
Meponpusitie Ne 2
YMersb:
MPUMEHSTh KOMITJIEKCHBINA MOIX0]] K 3alIUTe HU(POBBIX IJIEKTPUUECKUX KonTponbHas
MOJICTAaHIUI C IPUMEHEHUEM NHKXEHEPHO-TEXHUYECKUX U IIPOrpaMMHO- pabota/KonTponsHOe
anmnapaTHbIX PEIICHUN Mmeponpustue Ne 3
W-2pnik-1 +
KonTponbHas
pabota/KoHTposbHOE
Meponpusitie Ne 4
BBIOMPATH CPeICTBA 3AIUTHI MHPOPMALIUHU TSl TUIIOBBIX OJCHCTEM KonrponbHas
U (POBBIX IJIEKTPUUECKUX MOJACTAHIIUN pabota/KoHTposbHOE
UJT-2pric1 + + meponpusitue Ne 1
KoHntponbHas
pabota/KoHTpossHOE
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‘ MepornpusaTre Ne 2
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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
9 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KonTtponbaoe meponpusarue Ne 1 (KonrposnbHas padota)
2. KontponpHoe meponpusitue Ne 2 (KonTponsHas padoTa)
3. Kontponbnoe meponpustue Ne 3 (KontposabHas padota)
4. KontpoasHoe mepornpusitue Ne 4 (KontposnbsHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No9)

B numiom BeICTaBIsIeTCS OIICHKA 32 9 ceMecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLUIIIMHE IPUBEJCHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Aboyxammios, I'. A. Pa3paboTka MeTOIMKH aBTOMaTU3MPOBAHHOTO ITPOEKTUPOBAHUS CXEM
omnepaTuBHOM OJOKUPOBKU UPPOBHIX moacTaHImit: 05.14.02 "DnekTpuueckue CTaHIIMN 1
AIIEKTPOIHEPTEeTUUECKUE CUCTEMBI" : IUCCepTalMs KaHau1aTa TeXHHYeCcKuX Hayk / I A.
AOnyxamunos, Ham. uccnen. yu-t "MOU" . — M., 2017 .- 135 c.
http://elib.mpei.ru/elib/view.php?id=9391;

2. ABpamenko, B. H. Meroauka npruMeHeHus: IpOTOKOJIOB PE3€pBUPOBAHUS Niepeaun JaHHbBIX B
cucremax P3A nu¢poBsix noacranumii : Mmarucrepckas auccepranus / B. H. Appamenko, Har.
uccnen. yH-T "MOU", Kadenpa peneitHol 3amuTsl 1 aBTomMaTu3anuu sueprocucrem (P3uAJ) . —
M., 2012 . - 96 c. - bonx HU3 .

http://elib.mpei.ru/elib/view.php?id=3522;

3. Amutpues, B. C. Pa3zpaboTka KOHIENIUH TOCTPOSHUANPOTrpaMMHO-aNNapaTHOr0 KOMIUIEKca Ha
u¢posbix noacranuusax EHOC : maructepckast nuccepranus / B. C. Jlmutpues, Mock. 3Hepr. uH-
T (M3ON), Kadenpa aBToMaTu3MpOBaHHBIX CUCTEM YIPaBJIEHUS TEXHOJIOTMYECKMMHU IpolieccamMH (
ACYTII).-M., 2011 .-281 c. - pona: HU3 .

http://elib.mpei.ru/elib/view.php?id=2318;

4. MypanéBa, B. B. AHanu3 OCHOBHBIX TEXHUYECKHX PEIICHUN MTPU CO3JaHUU BBICOKOBOJIBTHBIX
udpoBbIX nojacTaHuuil B Poccun : maructepckas nucceprauus / B. B. Mypanésa, Ham. uccnen.
yu-T "MOU", Kadenpa ynpasnenus u unpopmaruxu (Yull) . — M., 2016 . — 119 c. - auccepranus
TOJILKO B JIEGKTPOHHOM BUJI€, IJIsl YTEHUS NEpEHUTe B AIEKTPOHHYI0 OnbianoTexky MOU .
http://elib.mpei.ru/elib/view.php?id=8093;

5. Ckpbianos, E. Y. YcTpoicTBO KOHTPOJIS U NI€pEadl Ha BEPXHUN YPOBEHD 1APAMETPOB

1M (POBBIX TPAaHCPOPMATOPOB TOKA HA COBPEMEHHBIX LIU(POBBIX MOJCTAHLIUAX : MATUCTEPCKAs
muccepranus / E. . Ckpoiios, Han. uccnea. yu-t "M3U", Kadenpa nnpopmannonHo-
n3mepurenbHor Texauku ( UAT ) . — M., 2015 . — 49 c. - quccepTrarmus TOIBKO B JIEKTPOHHOM
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BUJIC, ISl UTEHUS IEPEUIUTE B DJICKTPOHHYIO Onbmunoreky MOU .
http://elib.mpei.ru/elib/view.php?id=7407;

6. E. E. IlpuBanos, A. B. Edanos, C. C. Sctpebos, B. A. Spom- "bezomacHoe o0cmyXxuBaHue
000pyI0BaHUS AIEKTPUUCCKUX TToACcTaHIMK u ceter", M3naTenscTBo: "[TAPAT'PAD",
Craspornoins, 2020 - (173 ¢.)

https://biblioclub.ru/index.php?page=book&id=614495;

7. E. E. IlpuBanos, A. B. Edanos, C. C. fIctpedos, B. A. Spom- "Okcruryaranus 000pyaoBaHUs
9JIEKTPUUECKUX moacTaHui u cereil”, U3narensctBo: "TIAPATPA®", CraBpomois, 2020 - (173

c.)
https://biblioclub.ru/index.php?page=book&id=614491.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np);

5. MasterSCADA.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DekTpoHHBIE pecypchbl H3aaTelbeTBa Springer - https://link.springer.com/

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

5. ba3za nannbix Scopus - http://www.scopus.com

6. 9BC "Koncyabrant cryaenrta' - http://www.studentlibrary.ru/

7. dnexrponnas oudsmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. UudopmanunonHo-cipaBounas cucrema «Koaexce/Texakenept» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

9. HaumoHaIbHBII NOPTAJ OHJIAH 00y4YeHus «OTKpbITOE 06pa3oBanue» - hitps://openedu.ru
10. OTkpbITas yHuBepcuterckas nnpopmannonnasa cucrema «POCCHS -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HaAanMMECHOBaHUE
VYueOHbIe ayAUTOPUH IS K-601, YueOnas rapTa co CKamMbel, CTOJ IIPernoiaBares, CTy,
MPOBEJCHUS JIEKIIMOHHBIX ayJIuTOpus TpuOyHa, JOCKa MEJOBast, MyJIbTUMEINITHBIN
3aHATUI U TEKYIETO TPOEKTOP, IKPaH
KOHTPOJIA A-300, YueOnas Kpecio pabouee, mapTa, CTEJIaX, CTOI
aynutopust "A" npernojaBaTesis, CToa y4eOHbIH, cTys, TpuOyHa,

MHUKPO(HOH, MYITbTUMEAUHHBIA TIPOEKTOD,
9KpaH, J0cka MapKepHasi, KOJIOHKH,
TEeXHUYECKas amnnaparypa, KOHJUIIHOHED,

TEJIEBU30P
YueOHbIC ayAUTOPUH IS A-317, YaeOHas MapTa co CKaMbe, CTOJI MpenoaBaTes, CTyJI,
MIPOBEICHUS ayAUTOpHUS JIOCKa MeJIoBast
MPAKTUYECKUX 3aHITUH,
KP u KII
Yuebnsie ayautopuu st | K-120, MammHHBIH cepBep, KOHAUIHUOHED
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MPOBEICHUS 3a1 BI]
MIPOMEKYTOUHOMU A-317, YueOnas rapTa co CKaMbE, CTOJI MPENOaBaTeNs, CTYJI,
aTTecTaluu aAyIUTOPUS JIOCKa MeJIoBast
ITomerienus mst HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSTEIIbHON PabOThI KommnbrorepHsrii MMCHEMEHHBIN, BEIIAJIKA JI1 ONEXKIbI,

YUTaIbHBIN 3aJ1

KOMITbIOTEpHAs CETh C BbIXOJ0M B MHTEpHET,
KOMIBIOTEP MEePCOHATbHBIN, TPUHTED,
KOHJIULIUOHEP

IMomemnenus misa

A-317, Yuebnas

ImapTta co CKaMBeﬁ, CTOJ Ipe€noaaBaTeiis, CTYII,

KOHCYJIbTUPOBAHMS aAyIUTOPUS JIocKa MeJIoBast
[Tomerenus 1j1st XpaHEHUsI K-202/2, Cxnan CTeJUIaX MJIg XpaHEHUS! MHBEHTaps, CTOI,
o0opynoBaHus U y4eOHOTO kadenpst BUT CTYJ, mKad Ui TOKyMEHTOB, KA s

HHBCHTAaps

XpaHEeHUsl UHBEHTapsl, TyMOa, 3allacHbIe
KOMILICKTYIOIHE JUIsi 000pYJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

bezonacHocTh UGPOBOI ANEKTPUUECKON MOCTAHIINH

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Kontponbnoe meponpusarue Ne 1 (Kontposbhas pabota)
KonTponsaoe meponpusarue Ne 2 (KonTposbHas padota)
Kontponbraoe meponpusarue Ne 3 (KontposibHast pabota)
KonTponsaoe meponpusarue Ne 4 (KontposabHas padota)

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

WNnpexe KM- | KM- | KM- | KM-
Howep Paszpen nucuuninuHel KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 Oprasu3anroOHHON-TIPABOBOM aCHEKT 3aIUTHI IIU(POBBIX
INEKTPUYECKUX MOACTAHIUN
11 CpaBHeHI/IevHI/ICI)pOBI)IX Y TPAJAULIMOHHBIX 3JIEKTPUUECKUX + +
NOJICTAHIIHI.
12 HopmatuBHO-1IpaBOBBIE aKThI, PETYJIUPYIOIINE OTHOIICHHUS B + +
] cdepe BHenpenus LIIIC u ux 3aumrhl OT KMOEpKaTak.
2 TexHonornueckoe 0coOEHHOCTH PabOThI U(PPOBHIX
IIEKTPUYECKUX MOACTAHIIUI
2.1 Jlnarnoctrka nMPpPOBBIX MOJCTAHIIHH. + +
29 KomMmyHMKaIMst ycTpOHCTB Ha 0OBEKTE U CBSI3b C ICHTPOM + +
YIPaBJIEHUS CETHIO.
2.3 [TpombinieHHbIE TPOTOKOIBI epenaun gaHHbIX B LIIC. + +
3 WNHpopMalinoHHBIM acieKT obecreueH st 3alUThl HH(POBBIX
AIIEKTPUYECKUX MOICTAaHIUI
[Topsimox MOHUTOpPHHTA (PYHKIIMOHAIIBHOW U
3.1 MH(OPMaLMOHHON 0€30M1aCHOCTH Ha IU(PPOBBIX + +
IIEKTPUYECKUX MOJCTAHIUAX
39 [IprMeHeHre TUIIOBBIX METOJIOB M CPE/ICTB 3alllUThI + +
' uHpopmanuu Kk ACY 1udpoBoii 2J1eKTpruYecKor MOACTAaHIIH
33 HamnpasneHnue nanbHENIEro pa3BUTHs KOMIIETEHIUN + +
COTPYAHHMKA, 00CITYKMBAIOMIETO U(PPOBYIO MOACTAHITHIO.
Bec KM, %: | 20 30 30 20
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