denepanbHOE TOCYAAPCTBEHHOE OFOIKETHOE 00PA30BaTEIIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
" JlaTbHEBOCTOYHBIN TOCYAaPCTBEHHBI YHUBEPCHUTET ITyTeH cOOOIIeHUs"
(ABI'VIIC)

VTBEPXJIAIO

3aB.kadenpoit

(k602) DIEKTPOTEXHUKA, DIECKTPOHUKA U

OJICKTPOMEXAHHWKaA

Cxkopuk B.I'., kaHn.
TEXH. HayK, IOIEHT

26.05.2023

PABOYAA ITPOTPAMMA

JAUCIHHUITIINHBI HQOGKTHQOB&HI/IC ABTOMATH3UPOBAHHBIX CUCTEM VIIPABJICHUNA
TEXHOJOINYECCKUMHU NpoIeccamun

JU1s1 HarpaByieHUs1 oAroToBku 13.04.02 DiekTposHepreTuka 1 3JIEKTPOTEXHHUKA

CocraBurtens(u): goueHt, Jiepunkwuii E.E.

OO6cyxaena Ha 3aceqaHuu kKageapel:  (k602) DIIeKTPOTEXHHUKA, WIEKTPOHHUKA U MICKTPOMEXaHUKa

ITporoxon ot 17.05.2023r. Ne 10

O6CY)KI[€Ha Ha 3acelaHuM METOANYECKOM KOMUCCHUHU IO POACTBCHHBIM HAIIPABJICHUAM U CIICHUAJIBHOCTAM: HpOTOKOJ

r. XabapoBcK
2023 1.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenarens MK PHC

2024 1.

Pabouas nporpamma nepecMoTpeHa, oocykaeHa u o1o0peHa s

ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceqaHnu Kadeapsl
(k602) DeKTPOTEXHUKA, ITEKTPOHHKA U AIEKTPOMEXaHHKA

IIpotoxom o 2024r1. Ne
3aB. kadenpoit Cxopuk B.I'., kaHI. TeXH. HAYK, JOLIEHT

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

IMpencenarens MK PHC

o 2025 T.
Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ono0peHa s
ucrojHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapsl
(k602) DneKkTpOTEXHUKA, HIEKTPOHUKA U IJICKTPOMEXaHUKa

IIpotoxom ot 2025r. Ne
3aB. xadenpoit Cxopuk B.I'., kaHI. TeXH. HAyK, TOLEHT

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

Pabouas mporpamma repecMoTpeHa, 00cykaeHa u ono0peHa Juist
ucnonHenus B 2026-2027 yyeOHOM roay Ha 3aceqannu Kaheapsl
(k602) DneKTpOTEXHUKA, JIEKTPOHHUKA U JIEKTPOMEXaHHUKa

[Iporokonm ot 2026 . No
3aB. kadenpoit Cxopuk B.I'., kaHx. TeXH. HAYK, JOLEHT

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpeacenarens MK PHC

2027 r.

Pabouas mporpamma niepecMoTpeHa, 00CykIeHa 1 0J00peHa I
ucnonHenns B 2027-2028 yueOHOM roay Ha 3aceIaHnH Kaheapsl
(x602) DneKTpoTeXHUKA, SIEKTPOHUKA U JIEKTPOMEXaHUKA

IIpotokonm oT 2027 1. No
3aB. kadenpoit Ckopuk B.I'., kaHI. TeXH. HAYK, JOIECHT



PaGouast mporpaMma aucuMILIMHGL [IpoekTHpoBaHNE aBTOMAaTH3HPOBAHHBIX CHCTEM YIIPaBICHHS TEXHOIOTHYECKUMHU
HpOLECCAMH

paspaborana B coorBercTBHM ¢ PT'OC, yTBEpXKICHHBIM NIPHKa30M MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot 28.02.2018 Ne 147

Kpamudukarms MAarucTp

dopma o0ydeHus o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO0mas Tpya0eMKOCTh 4 3ET

YacoB 1o yueOHOMY ITaHy 144 Bupgs! kOHTpOJISL B ceMecTpax:
B TOM YHCJIE: 9K3aMeHHI (cemecTp) 3
KOHTaKTHas paboTa 54 KypcoBbie paGoTeI 3
camocTosTeNNbHas paboTta 54
4acoB Ha KOHTPOIIb 36

PacnpepeneHue 4yacoB AUCLUNIIUHBLI MO cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec 320
Tp Ha Kypce>) Hroro
Henens 112/6
Bun 3anstuit VII PII VI PIT
Jlexmum 16 16 16 16
[TpakTuuecku 32 32 32 32
e
KonTposnb 6 6 6 6
CaMOCTOSTEITh
HOH paboTHI
B ToMm uncne 16 16 16 16
UHT.
Wroro aya. 48 48 48 48
KonTakTHas 54 54 54 54
pabora
Cam. pabota 54 54 54 54
Yacel Ha 36 36 36 36
KOHTPOJIb
HUrtoro 144 144 144 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | onsTHs, CTPYKTYpa, KIIacCH(HKAI aBTOMATH3UPOBAHHBIX CHCTEM YIPABICHUS TPOU3BOACTBOM U TEXHOIOTHYECKUMHU
nponeccamu (ERP-, MES-, SCADA-cuctemsl). Dtansl u opranuszanus npoekrupoBanust ACY TII, npoektHas
nokymenTaiusi. CoppemeHuble SCADA-cuctemsbl. Coznanne ACY TII Ha ocHoBe SCADA-cucTembl: KaHaibl
HN3MepeHNs/yIpaBIeHNs, y3IIbl, aTpHOYTHI, CeTeBast apXUTEKTypa, KOHPHUTYPHUPOBAHHE B3aNMOCBSI3eH, TPOTpaMMHPOBaHHE,
OTJaJKa, BU3yaldu3alis, JOKyMEHTHPOBaHUe, apxuBuposanue. [Tpumeps! pa3padotku npoektoB B SCADA-cucTtemax.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Koa nucuuniauHer: | B1.0.05

2.1| TpeGoBaHus K NpeABAPUTEJIbLHOI IIOATOTOBKE 00y4aIolIerocs:

2.1.1 | CunoBsle 31eKTpOHHBIE TPeoOpa3oBaTEeIH

2.1.2 | CucteMsbl 3alIUTH ¥ aBTOMATHKHU B QJICKTPOSHEPICTUICCKUX CUCTEMAX

2.1.3 | CoBpeMeHHbIC TEXHOJIOTUH MIepeauyl U pacrpeneeH s AICKTPUICCKON SHEPTHU

2.2 | JMCUUMIUIMHBI U IPAKTHKH, VI KOTOPBHIX 0CBOCHHME JAHHOI JMCIUIIIMHBI (MO1YJ15) HE00X0AMMO KaK
npeaulecTByiomiee:

2.2.1| Hayuno-uccnenoBarensckas paboTta

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS IO JUCHUIITIMHE (MO YJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

IIK-5: roToBHOCTH NPOBOAUTH IKCHEPTH3bI MPeEIIaraeMbIX NPOEKTHO-KOHCTPYKTOPCKHX pellIeHHil H HOBBIX
TeXHOJOTHYeCKUX peleHui

3HaTh:

OCHOBHBIE METO/IbI COMOCTABIIEHUS PE3yJIbTATOB HAYUHBIX HCCIEJOBAaHUI Pa3IMYHBIX aBTOPOB; OCHOBHBIE METO/IbI IOCTPOEHUS
TUTAHWPOBAHUS HAYIHOTO HKCIIEPUMEHTA, KIIACCU(HUKAINIO CITyJalHBIX BEJIMYMH; OCHOBHBIE METOIBI OIICHKH TOTPEITHOCTH
M3MEPEHUH CITyJalHBIX BEJIIYIH; OCHOBHBIE METOBI IPUHSATHUS PEIICHUH Ha OCHOBE 00paOOTKH Pe3ysIbTaTOB SKCIIEPUMEHTA;
OCHOBHBIE METObI IPOBEPKU CTATUCTHYECKUX TUIIOTE3; OCHOBHBIE METO/IbI IPOTHO3UPOBAHUS U AIIPOKCUMALIUY.

YMeTh:

OO0O0CHOBBIBATh BbI60p METO/J0B BBLIINTOJIHCHHUS SKCIICPUMECHTA; 000CHOBBIBATh 3HAYUMOCTh BBIBOJIOB, ITOJYYCHHBIX Ha OCHOBC
PE3YJIBTATOB HAYYHOI'O SKCIICPUMCHTA; OLICHUBATDH IOTPEIIHOCTDH H3M€peHHfI; 000CHOBBIBATh peUICHUs, IPUHUMAEMbIC Ha OCHOBC
AHaJIN3a OKCIICPUMECHTAJIBHBIX TAHHBIX, 000CHOBEIBATh BI)I60p METOJOB MPOBEPKU CTATUCTUICCKUX TUIIOTE3 U METOAbI
MpEACTABICHUA PE3YJIBTAaTOB aHAJIN3a JaHHBIX; CTPOUTH PErPECCUOHHBIC 3aBUCUMOCTHU C LIEJIbIO IIPOTrHO3a HA OCHOBE aHaIn3a
OKCIICPUMCHTAJIBHBIX JaHHBIX.

Baanernb:

HaBbikamu MPUHATHA peIHCHI/Iﬁ (0] BBI60pe METOIa UCCIICAOBAaHNMA; HABbIKAMHU OLICHKH Ka4€CTBAa BbIBOJOB, IIOJTYUCHHBIX B pE3YJIbTAaTC
06pa60TKI/I JAaHHBIX; HABbIKAMHW CPABHUTCJIIBHOT'O aHAJIM3a PE3YJIbTATOB OKCIICPUMEHTOB, ITOJYYCHHBIX PAa3JINYHBIMU aBTOpPaAMMU;
HaBbIKAMU OLICHKHU Ka4€CTBA PE3YJILTATOB o6pa60T1<1/1 JaHHBIX; HABBIKAMU TMIPUHATUAL peIlIeHI/Iﬁ Ha OCHOBC aHaJInu3a
OKCIIEPUMCHTAJIbHBIX JaHHBIX; HABbIKAMU OLICHKU Ka4€CTBa PE3YJIbTATOB IPOBEPKU CTATUCTUYCCKUX I'MIIOTE3; HABbIKAMU OLICHKU
Ka4€CTBa PE3yJIbTAaTOB aHAJIM3a SKCIICPUMCHTAJIBHBIX JaHHBIX.

IIK-6: cnoco0HOCTH (hOpMYJIMPOBATH TEXHHYECKHE 3a1aHUs, Pa3padaThIiBaTh U UCII0JIL30BATH CPEACTBA ABTOMATH3allMU
NPH NPOEKTHPOBAHUH H TEXHOJOTHYECKOMH I0Ar0TOBKE IPOU3BOACTBA

3HaTh:

COBpeMeHHI)Ie KOMIIBIOTEPHBIE, CETEBBIC U HH(bOpMaHI/IOHHI)Ie TCXHOJIOTHH, UX BO3MOXXHOCTH U 0COOEHHOCTH TMPUMEHCHUA UISL
ABTOMATU3AlMU ITPU IPOCKTUPOBAHNU U TEXHOJIOTHYECKOM TIOATOTOBKE IPOU3BOACTBA.

YMeTh:

BriOupath 1 IpUMEHATh HEOOXOJUMbIE KOMITBIOTEPHBIE, CETEBbIC U MH(GOPMAIIMOHHBIC TEXHOIOTHH JUI aBTOMATU3AIMHU TIPU
IIPOCKTUPOBAHMH U TEXHOJIOTMYECKOM IIOATOTOBKE IIPOU3BOCTBA.

Baanern:

Haprikamu HaCTpOﬁKH, COIMPSKCHUS U UCIIOJIB30BAHHA KOMITBIOTECPHBIX, CETCBBIX U I/IH(bOpMaL[PIOHHBIX TEXHOJIOTUH ISt
ABTOMATHU3AIINHU ITPU TPOCKTUPOBAHNN 1 TEXHOJIOTHYCCKOM MOATOTOBKE IIPOU3BOJCTBA.

IIK-7: cnoco6HOCTD NPUMEHATH ME€TOAbI aHAJIN3Aa BAPDUAHTOB, pa3pa60Tlm U MOUCKAa KOMIIPOMUCCHBIX pemelmﬁ

3HaThb:

OCHOBHBIE METOBI BEIYHUCIICHHS YHCIIOBBIX XapPaKTEPUCTHK BEIOOPKH, IPE/ICTABICHHUS BEIOOPKH; METO/IBI IIOCTPOCHUS JTMHEHHON
perpeccun; METOAbI IOCTPOEHUSI JOBEPUTEIIBHBIX HHTEPBAJIOB A IaPaMETPOB 3aKOHA PACIPEEICHU CIly4aliHOM BEJIUYUHBI,
JIMHEHHBIX U HEJMHEHHBIX 110 IapaMeTpaM 3aBUCUMOCTEN; METObI IPOBEPKU CTATUCTUYECKUX TMIIOTE3; METOABI IPOTHO3MPOBAHUS
Y alIpoKCUMALUK.

Y™meTn:

OO00CHOBBIBaThH BHIOOP XapaKTEPUCTHK JUISl aHAIN3a PE3yJIbTaTOB SKCIIEPUMEHTAa U METOJI0B PEICTaBICHHS JaHHBIX; CTPOUTH
JIOBEPUTENIbHBIE UHTEPBAJIBI IS IIapaMeTPOB IEHEPATIbHOM COBOKYITHOCTH; CTPOUTH JINHEMHbIE U HEIMHEHHBIE 110 TapaMeTpam




3aBUCHUMOCTH 110 SKCIIEPUMEHTAIbHBIM JaHHBIM; IIPOBEPATH CTATUCTUYCCKUEC TUIIOTE3BI 10 IKCIICPUMECHTAJIBHBIM JaHHBIM;
000CHOBBIBAaTh 3HAYUMOCTh BBIBOZOB, ITOJYYCHHBIX Ha OCHOBC PE€3YJIbTaTOB HAYYHOI'O SKCIICPUMCEHTA.

Baanernb:

HaBbikamu aHaiin3a 4MCIOBBIX XapaKTCPUCTHUK BBI60pKI/I, u rpa(I)I/IKOB, OpeACTABIIAIOIMINX SKCIICPUMEHTAJIBHBIC JaHHBIC, HABBIKAaMH
OLICHKH Ka4CCTBA JOBCPUTCIBHLIX HHTCPBAJIOB, OIICHKH Ka4CCTBAa PCTPECCUOHHBIX BaBHCHMOCTCﬁ; HaBbIKaMH OLICHKH
CTAaTUCTUYCCKUX TUMOTE3; HABbIKAMU OILICHKN Ka4€CTBA PE3YJILTATOB aHAaJIN3a OKCICPUMCHTAJIBHBIX JTaHHBIX.

IK-9: cnoco6HOCTH BHIGHPATH cepHiiHbIE H MPOEKTHPOBATH HOBBIE 00BEKTHI MPodeccHOHATLHOM TeATeIbHOCTH

3HaThb:

CoBpeMeHHBIE KOMITBIOTEPHEBIE, CETEBBIC W HH(OPMAIIHOHHBIC TEXHOIOTHH, UX BOSMOXHOCTH U OCOOCHHOCTH IPUMEHEHHS JUIS
HIPOEKTHPOBAHUSA 00BEKTOB MPOGHECCHOHATIBHOMN IS TEIBHOCTH.

YMeTh:

Bri6upats 1 npUMeHATh HEOOXOJUMbIE KOMITBIOTEPHBIE, CETEBBIC U HH(POPMAIIMOHHBIC TEXHOIOTHH JUIS IPOSKTUPOBAHUS 00BEKTOB
npoheCCHOHANIBHOM AESTEIBHOCTH.

Baanernb:

HaBbikamu HaCTpOﬁKH, COIIPSAKEHUS U UCIIOJIB30BaAHHA KOMITBIOTEPHBIX, CETCBBIX U I/IH(I)OpMaL[I/IOHHBIX TEXHOJIOTUH IS

MPOEKTHPOBAHUS 00BEKTOB MPOGECCHOHATIBHOMN JIESITEIIBHOCTH.

4. COAEP)KAHME JUCHUIIIMHBI (MOAYJIST), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JIEJIAM) C YKASAHUEM
OTBEJAEHHOI'O HA HUX KOIMYECTBA AKAJEMHWYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHUHN

Kon HaumeHoBaHue pa3je/ioB U TeM /BHJ Cemectp Komneren- Hnre
Yacos JlurepaTtypa IIpumeuyanne
3aHATHUS 3aHATHS/ / Kype 107071 PaKT.
Pasznen 1. Jlekuuun
1.1 Knaccudukarusi, puHIMITEI TOCTPOSHHS, 3 2 TIK-7 TIK-9 JIL.1JI1.2 0
tpebosanus k ACY TII. /JIex/ JI1.3J12.1J13.
1
21223324
25026 37
1.2 Oransl npoexktuposanus ACY TII, 3 4 [IK-7 IIK-9 JI1.1 J11.2 0
CTaHAAPTHI, JOKyMEHTALIHS. JI1.3J12.1J13.
OyHKIMOHANBHBIE, CTPYKTYpHBIE U 1
npuHIUnuaibHeie cxemsl ACY TII. /Jlex/ 2132253 54
2526 37
1.3 ArmmaparHnoe obecrieuenne ACY TII. 3 4 IK-7 JI1.1 J11.2 0
[IpombliIeHHbIE KOHTPOJIEPHI, JI1.3J12.1J13.
uHTepdeico u cetu. /Jex/ 1
31323354
3536 27
1.4 IIporpammHuoe obecneuenune ACY TII. 3 2 MK-7 TIK-9 JI1.1J11.2 0
Crpykrypa u Gpyukiun SCADA- JI1.3J12.1J13.
cucreMm. /Jlex/ 1
31323354
2526 37
1.5 Anroputmsl ynpasnenus B ACY TIL. 3 4 TIK-9 JI.1JI1.2 0
OdopmiieHIE AITOPUTMOB, SI3BIKA JI1.3J12.1J13.
nporpamMmMupoBanus. /Jlex/ 1
0103223334
D526 37
Paznen 2. [IpakTuka
2.1 Crpykrypa npoekra B SCADA-cucreme. 3 4 TIK-7 TIK-9 JIL.1JI1.2 2 CUTYallMOHHBIN
KomnoneHTsl IpoekTa: onucarenb, y3ei, JI1.3J12.1J13. aHaJIu3
KaHai, aTpuOyT. KaHaIbI-BBI30BEI 1
9KPaHOB, MPOTPaMM, 3arpocoB K b1, 213233 54
JIOKYMEHTOB. PelakTHpoBaHue y3/10B U 2526927 38

kaHasoB. [TepBuunas 06pabOTKa TaHHBIX.
Omnucarenu HCTOYHUKOB/TIPHEMHHUKOB
naHHbIX. /TIp/




2.2 TexHonoruu co3aanus npoekra. Criocoobl 4 TIK-7 I1K-9 JI1.1J11.2 CUTYallUOHHBIN
MOPOXKICHUs 6a3bl KAHAJIOB - OT SKPaHOB JI1.3J12.1J13. aHanu3
U TIPOTPaMM, OT UCTOYHUKOB/TIPHEMHHUKOB 1
JAHHBIX, JUIS IPSIMOX CBSI3H MEXITY 01323334
y3namu. Coznanue HHGOpMaIIMOHHOM D526 37 28
0a3bl: y3JI0B, KaHAJIOB, ONTUCATEINCH
HWCTOYHHUKOB/TIPUEMHUKOB JTAHHBIX,

KoH(pUrypupoBaHue B3aumocsszeit. /IIp/

2.3 MaremaTrueckuii anmapar . [llaGnoHsl 4 IK-7 JI.1J11.2 CUTYaIIMOHHBIH
rporpaMM. SI3bIKH IPOrpaMMHUPOBAHHS JI1.3J12.1J13. aHanu3
anroputmoB Texno ST, FBD, SFC, LD u 1
IL, ocobennoctu npumenenus. Pegakrop 013223334
nporpamMm. Peiaktop apryMeHToB. 2536 27 38
IlepeMeHHbIe, KOHCTAHTHI, (YHKIIUH.

Tuns! ganapix. Komnunsmnus u oTiiagka.
BrI30B mporpaMum B y371ax MPOEKTa.
[puBs3ka k aTpHOyTaM KaHAJIOB B y3J1ax
mpoekra. /T1p/

2.4 Coznanne FBD-nporpamms! perynsropa, 4 [IK-7 TIK-9 JI1.1JI1.2 CUTYallMOHHBIN
ST-nporpaMMsl JUCKPETHOTO JI1.3J12.1J13. aHanm3
ynpaeneHus. Co3anue MoJenu 00beKTa. 1
OMyJIS1MS IPOLECCOB PETYIUPOBAHUS U 010202354
ynpasieHus. [IpoBepka B OTJIafIHKe. D536 37 38
OpraHu3zanysi BbI30Ba Iporpamm,

ABTOIIOCTPOEHHE KaHAJIOB C TIOMOILBIO
penakTopa apryMeHTOB, aBTOMaTHIECKast
MIPUBS3KA apTYMEHTOB K aTpuOyTam
kaHayos. /I1p/

2.5 KondurypupoBaHue kaHaIOB U 4 TIK-7 T1K-9 JIL.1JI1.2 CUTYallMOHHBIN
HAaCTpOMKa IIapaMeTpoB y3Ja Uis JI1.3J12.1J13. aHaJIu3
apXUBHUPOBAHUS JTAHHBIX U BEACHUS 1
oruéra TpeBor. CioBapu COOOICHUI. 21222354
dopmuposanue ot4éToB. /T1p/ 2526 97 38

2.6 Penakrop rpaduyeckux sKkpaHOB. 4 TIK-7 TIK-9 JI1.1JI1.2 CUTYallMOHHBIN
[I1a6noHBI 3KpaHOB. BEI30B 5KpaHOB B JI1.3J12.1J13. aHanu3
y3J1ax MpoeKTa. ApryMeHTbI SKPaHOB ISt 1
0TOOpaKeHNS TaHHBIX U 0102202354
B3auMoJieiicTBus. PecypcHble 25026 97 38
oubnmuoreku. [Monutuka nocryna. /I1p/

2.7 DKpaHbl, CII0H, TpaduyecKue JIeMEHTHI, 4 TIK-7 JI1.1JI1.2 CUTYaIIMOHHBIH
rpaduueckiue 00beKThl. PUCYHOK JI1.3J12.1J13. aHanu3
TEXHOJIOTHYIECKOTO 0OBEKTa. 1
Junamu3zarys aTpuOyToB rpaduuecKux 010323334
srieMeHToB. Co3ganue D556 D7 28
JMHAMH3APOBAHHON MHEMOCXEMBI
TeXHOJIoTHYecKoro oonekra. /I1p/

2.8 Co3nanue rpaduuecKux 3KPaHOB IS 4 [IK-7 I1K-9 JI1.1JI1.2 CUTYallMOHHBIN
MOHHUTOPHHTA U YIIPaBJICHUS, JI1.3J12.1J13. aHanu3
OpraHu3anys BbI30Ba UX y3ia. OTianka 1
rpaduUeCKUX 3KPAHOB B PEAKTOPE U 01323354
npodaiinepe. /Ip/ 0536 37 38
Pa3gen 3. CamocrosiTenibHas pagora

3.1 W3ydenue nurepatypsl, TEXHUIECKOM 14 [K-7 IIK-9 JI1.1J11.2
JIOKYMEHTAIIUHN U UCTIOJIE3yEMBIX JI1.3J12.1J13.

KOMITBIOTEPHBIX TIporpamm /Cp/ 1
013233524
25026 37
3.2 Beinonaenue kypcoBoro mpoekra /Cp/ 40 TIK-7 T1K-9 JIL.1JI1.2
JI1.3J12.1J13.
1
21223324
252627 38

Paznen 4. KonTpoanb




4.1

sK3ameH /DKk3amen/

IloaroToBka K 9K3aMeHY, 3 36

IK-7 TIK-9

J1.1J11.2 0
JI1.3J12.1J13.

010232334
3596 27

5. OIEHOYHBIE MATEPHAJIBI JIJIsI IPOBEJEHUS ITPOMEKYTOYHOM ATTECTALIAA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI /1JI51 OCBOEHUS TUCHUIIIUHBI (MOTYJIs1)

ABTOpBI, COCTaBUTCIIN

3arnasue

W3 naTenscTBO, O

JI1.1 |T'epacumos A. B., [TpoektupoBanue ACYTII ¢ ucnons3zopanuem SCADA-cucrem Kazanb: U3naTenscTBO
Turosues A. C. KHUTY, 2014,
http://biblioclub.ru/index.php?
page=book&id=427985
JI1.2 | ®enopos 0. H. CrpaBounuk nmxenepa no ACYTII: mpoexTupoBanue u Bonorapa: Undpa-Nnxenepus,
paspabotka. Tom 1: YueOHO-TIpaKkTHUECKOE TTOCOOHE 2016,
http://znanium.com/go.php?
1d=760267
JI1.3 | Penopos 0. H. CrnpaBounuk nmxenepa no ACYTII: mpoexTupoBaHue u Bonorna: Undpa-Nnxenepus,
paspaboTka. Tom 2: YueOHO-TIpaKTHUECKOE TTOCOOHE 2016,
http://znanium.com/go.php?
1d=760269
6.1.2. [lepeyeHs 10MOIHUTEIBHOM JTUTEPATYPbI, HEOOXOAMMO¥ /IJIs1 OCBOEHUSI TMCUMIJIMHBI (MOYJIs1)
ABTOpBI, COCTaBUTEIN 3arnasue W3naTenscTBO, roj
JI2.1 |®enopos 1O. H. IMopsaok co3manus, MoepHHU3aIHK 1 conpoBoxkaeHns ACYTII Mocksa: M3narenbcTBO

"Nudpa-Umxenepus", 2011,
http://znanium.com/go.php?
id=520421

6.1.3. IlepeyeHb y4eOHO-METOAUYECKOI0 00ecIeYeHH ] /ISl CAMOCTOSITE/IbHOI PadoThl 00y4Yaromuxcs 10 JHCHHUILINHE

(Mony110)

ABTOpBI, COCTaBUTCIIN

3arnasue

W3 naTenscTBO, Toj

JI3.1

Tpodpumosuu I1.H.,
Mansimena O.A.,
Urnarenko U.B.,
Bnacenko C.A.

OpraHu3aiys ¥ KOHTPOIIb CAMOCTOATENBHON pabOTHI CTYJEHTOB!
METOJ. YKa3.

Xabaposck: M3a-8o ABI'VIIC,
2017,

ohao €peUYCHb PECYPCOB HH(POPMAIIMOHHO-TCJICKOMM Hl/lKa[lPIOHHOﬁ ceTHn HTEPHET HEO00XO0AUMBIX J1J151 OCBOCHUS
6.2.11 y y "U ", Heod

JUCHHUIUIAHBI (MOLYJIA)

31 | Karanor obopynosanus ACY TII wWww.asutpnews.ru

32 | CpencTBa U CHCTEMBI KOMITBIOTEPHOI aBTOMATH3AIIH asutp.ru

93 | [powmsimunennoe [10 (SCADA, 6a3sl JaHHBIX U T.1.) wWww.asu-tp.org

34 | Buneoypoku no pabdore ¢ cuctemoit SCADA TRACE MODE www.adastra.ru

95 | Caiit komnaanu UHCAT 1o npou3BOACTBY U MPOJAXKE TUPAKUPYEMOTO MTPOrPaMMHOTO www.masterscada.ru
obecrieueHus I IPOMBIIUICHHOW aBTOMaTHU3aIUN

26 | Caiit MexayHapoaHOH rpymnmsl komnanuii CiA WWW.can-cia.org

37 | Caiit xomnanuu Modbus www.modbus.org

98 | Caiit xomnanuu schneider-electric https://www.citect.schneider-

electric.com/scada/citectscada

6.3 Ilepeyenb MH(OPMALMOHHBIX TEXHOJIOIHI{, HCIOJIb3YyeMBbIX MPH OCYIECTBJIEHHH 00Pa30BaTeILHOIO Mpolecca 1o
AUCLMILIMHE (MOYJII0), BK/II0UYasl MepevyeHb NPOrpaMMHOro odecrniedeHus1 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

(npu HeoOX0AUMOCTH)

6.3.1 Ilepeuens NporpaMMHoOro odecreveHust

Matlab bazopas xouduryparms (Academic new Product Concurrent License B coctase: (Matlab, Simulink,Partial Differential
Equation Toolbox) - Marematuueckuii maket, KOHTPakT 410

Mathcad Education - University Edition - Maremarigecknii maker, KoHTpakT 410

6.3.2 Ilepeyenb HHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM

1. Onexrponnsrii katanor HTE ABI'YTIC.




7. OMACAHUE MATEPUAJIBHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS
OBPA30OBATEJIBHOI'O ITPOLTECCA IO JUCHUIIJIMHE (MO YJIIO)

Aynuropus Haznauenne OcHamieHne

328 VYueOHast ay TUTOPHS JUIS IPOBEACHUS 3aHATHI MIPOEKTOP, 3ByKOBasi CUCTEMA, HHTEPAKTUBHAS JOCKA, KOMIIBIOTED C
JIEKI[OHHOTO THIIa MOHHUTOPOM, KOMIUTEKT y4eOHOH MeOemH, Tocka MeJIoBasi i MapKepHast

332 VYuebHast ay JUTOpHS JUIS IPOBEACHHUS 9KpaH, MyJIETHMEUAIPOEKTOP, MapKepHasl 10CKa, TEMaTHIECKUE
71a00paTOPHBIX U MIPAKTHIECKHUX 3aHATHH, iakatsl, mkag aBromarn3anuu Schneider Electric, maboparopHsre
TPYTMIOBBIX U HHAUBUYaJbHBIX KOHCYJIBTAIUM, crennasl "CMBC", "ADIT", "MUKpONpOLeCCOPHBIE CUCTEMBI YITPABICHHS
TEKYILEro KOHTPOJIS ¥ MPOMEKYTOUHOI JNIEKTPONIPUBOAOB", KOMITJIEKT yueOHOW Mebenn
aTTeCTaluH.
JlabGopatopust cucTeM yIpaBIeHHUs U
aBTOMATU3aLUH IEKTPOIIPHUBOIOB
TIPOMBIIIIEHHBIX U TPAHCIOPTHBIX yCTAHOBOK

8. METOJAUYECKHUE MATEPHAJIBI JIUI1 OBYYAIOIIIUXCSA 1O OCBOEHHWIO JTUCITUITJIMHBI (MO YJIA)

Jlns paliioHanbHOTO pacipeieeHns BpeMeHH 00ydarolerocs o pasaenaM JUCUUIIMHBL ¥ [0 BUJAM CaMOCTOSTEIbHON paboThl
CTyZAEHTaM IIPEAOCTABICTCS KaJCHAAPHBIN IUTaH TUCIUILIMHEL, a TAKXKe ClleAyomee yaeOHO-MeToAnIecKoe obecrieueHue:
- KOHCHEKT JIEKIHMH;
- yueOHas IUTEpaTypa, B TOM YHCIIE Ha IEKTPOHHOM HOCHUTEINE;
- JIONIOJIHUTENbHAS TUTEPATypa, B TOM YUCIIE HA YIEKTPOHHOM HOCHTEIIE;
- o0ydJaroImue BUICOPOITHKH;
- JIICKTPOHHBIE CIIPABOYHUKH U KaTaJIOTH 000pYIOBAHUS,
- METOUUYECKHE YKa3aHUs MO BHIIIOIHEHUIO KypPCOBOTO ITPOEKTa;
- MeTouueckne MaTepuansl o paspadorke ACY TII B SCADA-cucteme .

B nporiecce 00y4ueHns CTYACHTHI JOIDKHBI BRIIOIHUTE IPEAYCMOTPEHHBIH y4eOHOM IPOrpaMMoii KypCOBOH NMPOEKT HA TEMY
«IIpoextuposanue ACY TII B cucteme SCADA TRACE MODEy. OTOT NpoeKT SBIIsIeTCs pellieHueM HHINBHIYalbHONH HHKEHEPHO
-TEXHUYECKOH 3a71a41 10 MOCTPOEHHIO U TPOrpaMMHUPOBAaHHUIO ABTOMATU3UPOBAHHOM CHCTEMBI yIIPABIECHHS ONpPEAEIEHHBIM
TexHojornueckuM nporeccom Ha ocHoBe cucteMbl SCADA TRACE MODE. CyTs npoekra 3aKkiitoyaeTcs B CIEAYOLEM: s
HpeAT0KEHHON TEXHOJIOTHUECKOH yCTaHOBKH/000PYI0BaHHS CTYICHTOM JOKHO OBITH ChOpMyNIHNpPOBAHO TEXHUUECKOE 3aaHHe,
omnpezenens! TpeboBanus k ACY TII, nono6paHno He0OX0AUMOE KOHTPOIbHO-U3MEPUTENBHOE U UCIIONHUTENBHOE 000py 10BaHHUE,
COCTaBJICHA CXeMa MOJKIIFOUYEHHH, OITMCAH aJTOPUTM PabOTHI U 3aIlIUT, pa3padoTaH MPOCSKT aBTOMATH3AINH ¢ HHTepdericaMu
pabodnx MECT M YaCTUYHOHN WM TIOJIHOHM peann3aryeil anropuTMoB yIpaBICHNUS.

[Tpu oopmiteHuN KypcoOBOTo MpOEKTa CIeAyeT U3YUUTh U pykoBoacTBoBaThes [ OCT-amu (J12.2, JI2.3).

3amuTa KypcoBOro NpoeKTa MPOUCXOJHUT Ha MPEeTyCMOTPEHHBIX B T€UEHHE CEMECTPA KOHCYJIbTalMAX. [IpegBapuTenbHO C1aHHbIE
KypCOBBIE IIPOEKTHI (HE MEHee 4eM 3a 2 IHS 10 OYePeTHON KOHCYIIBTAIINH) TPOBEPSIIOTCS MIPEHoAaBaTeeM, KOTOPHIH BEIHOCHT CBOIO
OLICHKY IT0 COBOKYITHOCTH BBISIBIICHHBIX HEOYETOB/IOCTOMHCTB M COOECEN0BAaHHS IIPH 3aIlUTE.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpasaenue: 13.04.02 DiiekTpo3HepreTuka M 3JeKTPOTEXHUKA

HanpasJjieHHOCTH (mpodunb): DJIeKTPOTEXHUYECKHEe KOMILIEKChI ]|
3JIEKTPO3HepPreTH4ecKue CHCTeMbI

Jucuunmiuna: IIpoekTHpoBaHHe AaBTOMATH3MPOBAHHBLIX CHCTEM  YIpPaBJIeHHUS
TeXHOJIOTHYeCKUMHU MPOoLeccaMu

®opmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpUTepHeB M MIKAJ OeHUBAHUSA KOMIICTCHIN.

[TokazaTenu v KpUTEpPUN OLIEHUBAHUSI KOMIIETEHUUI

OOBekT YpoBHH CHOPMUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTaTOB 00yIEHUS
O0yuatomuiics Huskuit yposens YpOBEHB pe3yabTaTOB 00yIECHUS

[ToporoBerii ypoBeHb HE HIDKE ITOPOTOBOTO
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

[IIxanpl OLeHMBAaHUS KOMIIETEHLUHI [P cllade SK3aMEHa WJIM 3a4€Ta C OLICHKOU

JocTurnytslii XapaxkTepucTika YpoBHS C(OPMHPOBAHHOCTH [Ikana oueHnBaHuUs

YPOBEHB KOMIIETEHIUI
pe3yabrara
o0vueHus

DK3aMeH WM 3a4eT C
OLICHKO

Huzkuii OO6y4arormuiics: HeynosnerBoputensHo
YPOBEHb -00HAPYKUIT IPOOEIBI B 3HAHUSIX OCHOBHOTO YUE€OHO-TIPOTPAMMHOTO
MaTepuaia;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKH B BBITOTHCHHUH 3a/IaHUH,
MPEeIyCMOTPEHHBIX IPOTPaMMON;

-HE MOXKET IMPOJIOJKHUTh 00yICHHE WM MPUCTYIIUTH K

o eCCHOHATBHON AEATSIIFHOCTH IO OKOHYAHUH MIPOTPaMMBL 0e3
JTOTIOTHUTEIBHBIX 3aHATHIA IO COOTBETCTBYIOMICH TUCIUTUIAHE.

IToporoseiit | Obyuarormmiics: VYIOBIETBOPUTENBHO
YPOBEHb -00HapyXuJ1 3HaHUE OCHOBHOTO y4e€OHO-IIPOrPaMMHOI0 MaTepuala B

00BEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IIpeCTOosIIer

npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIpaBIIsieTCA C BBIIOJIHEHUEM 3aJJaHUl, IPETyCMOTPEHHBIX

MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIITEpaTypOH, peKOMEHIOBaHHOH paboueit

MPOrpaMMO TNCINTUIHHBI,

-JIOITCTHJI HETOYHOCTH B OTBETE HA BOMPOCHI U IIPU BBIOITHEHUH

3aJaHui 0 y4eOHO-TIPOrpaMMHOMY MaTepHaiy, Ho o0iagaer

HeO6XOl]I/IMBIMI/I SHAHUAMU IJI UX YCTPAaHCHUA 1104 PYKOBOJICTBOM

IpernoaaBates.

[MoBeiuennstii | OOyvaronmiics: Xoporio
YPOBEHb - 0OHapYXHUJI ITOJTHOE 3HaHKE Y4eOHO-ITPOrpaMMHOTIO MaTEepHaa;

-YCIIEHIHO BBITNONHUN 3a[JaHNUs, IPELYCMOTPEHHBIE IPOrpaMMOl;

-YCBOWJI OCHOBHYIO JIUTEpATypy, PEKOMEHI0BaHHYIO paboueh

MPOrPaMMON AUCHUILIUHBI;

-TIOKA3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO

MaTepHaa;

-CIIOCOOCH K CaMOCTOSTEIbHOMY ITOTIOJTHEHHUIO 3HAHUH 10 y4eOHO-

MPOrPaMMHOMY MaTepUaTy  OOHOBJICHHUIO B XO/I€ NATbHCHIIICH

yueOHOI pabOoThl U MPOGHECCHOHATBHOM NEeSITCITBHOCTH.




Bricokuit
YpOBEHB

OO0yuaromuiics:

-00HapyXWJI BCECTOPOHHKE, CUCTEMAaTHUECKUe U ITTyOOKHe 3HaHUS
y4eOHO-IPOrpaMMHOTO MaTepHana;

-yMeeT CBOOOJTHO BBINOJHSTH 33/1aHHs, IPEYCMOTPEHHBIE
IIPOTrPaMMOI;

-03HAaKOMMJICS C JOTIOJTHUTEIILHON JINTEPaTypoOi;

-YCBOWJI B3aMOCBSI3b OCHOBHBIX TIOHSTHH AUCIMIUIMH U UX 3HAUCHHE
U IproOpeTeHHS IPOQPECChH;

-TIPOSIBHJI TBOPUYECKUE CIIOCOOHOCTH B TIOHUMAaHNH yIeOHO-
IPOTpaMMHOTO MaTepuaia.

OT1IM4HO

[kaxs! olleHMBaHUS KOMITETSHITUI TIPH 3aIIUTe KypCOBOTO IPOEKTa/KypcOBON pabOTHI

Hocturnytslii
YPOBEHB
pesynbTara
o0Oy4yeHuns

XapakTepucTHKa YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHIIMH

IIIkama
OLIEHUBAHUS

Huzkmit
YpOBEHB

Copeprxanue pabOTHI HE YIOBIETBOPSIET TPEOOBAHUAM, IPEABSIBIIEMBIM K
KP/KII; na 3amute KP/KIT oOyuatoruiics He cMOT 000CHOBATh pe3yJIbTaThl
NpOBeACHHBIX pacueToB (uccnenoanuil); uens KP/KII e nocturuyra;
CTPYKTypa paboThl HapylaeT TpeOOBaHHsI HOPMATUBHBIX JIOKYMEHTOB;
BBIBOJIbI OTCYTCTBYIOT WJI HE OTPAXKAIOT TEOPETHUECKUE ITOJI0KEHHS,
obcyxaeMble B padoTe; B pabote MHOTO opdorpadrieckux OMMOOK,
OIICYATOK U JIPYTHX TEXHUYECKHX HEAOCTaTKOB; SI3bIK HE COOTBETCTBYET
HOpPMaM Hay4HOTO CTHJISI PEUH.

HeynosnerBopute
JIBHO

IToporossiii
YPOBEHb

ConeprxaHue pabOTHI YIOBICTBOPSIET TPCOOBAHUAM, MIPEIBSIBIICMBIM K
KP/KII; na 3amure KP/KII oOyuaronruiicst He cMor 000CHOBATH BCe
PEe3yJIBTaThl IPOBEICHHBIX PacueToB (KccienoBanuii); 3anqaun KP/KIT
peLICHBI HE B MOJHOM 00beMe, 11eJ1h He JIOCTUTHYTA; CTPYKTYpa paboThl
oTBeuaeT TpeOOBAHUSIM HOPMATHUBHBIX JIOKYMEHTOB; BHIBOIbI TPUCYTCTBYIOT,
HO HE TOJIHOCTBIO OTPAXKAIOT TEOPETUUECKHIE TIOJIOKEHHUS, 00CYkKIaeMbIe B
paborte; B paboTe IpUCYTCTBYIOT opdorpadudeckre onmbKu, OneyaTku;
SI3BIK COOTBETCTBYET HOPMaM HaydyHOTo cTHIIs peuw; mipu 3amuTte KP/KIT
00yJarOIIUICs W3IaraeT MaTepra HEOIHO U A0IYCKaeT HETOYHOCTH B
OIPEICIICHUH MOHITUH WK (HOPMYITHPOBKE TPABHUIT; 3aTPYAHACTCS WA
OTBEYAET HE MPABUIILHO HA NTOCTABJICHHEIIN BOIIPOC.

YI[OBHGTBOpI/ITeJ'IL
HO

TToBBIIIEHHBIN
YpOBEHB

Conepxkanue paboThl yIOBIETBOPSET TPEOOBAHUSM, ITPEABSIBISIEMBIM K
KP/KII; na 3amute KP/KII o6y4atomuiicst cMOT 000CHOBATH BCE PE3Y/IbTAThI
MIPOBEJICHHBIX pacueToB (uccienopanuii); 3anaun KP/KII pemmens! B HoJHOM
o0BeMe, 11eJIb JOCTUTHYTA; CTPYKTYpa paboThI OTBEYaeT TpeOOBaHUAM
HOPMAaTHBHBIX TOKyMEHTOB; BEIBOJIBI IPUCYTCTBYIOT, HO HE TIOJIHOCTBIO
OTPaXKAIOT TEOPETUIECKUE TIO0XKEHH, 00CYKIaeMble B paboTe; B paboTe
MPAaKTHYECKH OTCYTCTBYIOT oporpadudeckne OmmOKH, OeYaTKH; SI3BIK
COOTBETCTBYET HOpMaM HAy4IHOTO CTHJIS peun; npu 3amure KP/KII moHo
oOyuaroluiics u3naraet MaTepual, JaeT MPaBUIIbHOE OIpe/ICICHIe
OCHOBHBIX HOHHTHﬂ; 3aTPYAHACTCS WIN OTBCUACT HE IMPABUJIBHO Ha

Xopomio

Bricoknit

Conepxkanue paboThl YIOBIETBOPSET TPEOOBAHUSM, ITPEABSIBISEMBIM K
KP/KII; na 3amumte KP/KII oGy4atomuiicst cMOT 000CHOBATh BCE PE3YJIbTAaThI
MIPOBEJCHHBIX pacueToB (uccienoBanuii); 3agaun KP/KII pernrens! B mogHOM
o0beme, 1IeTb IOCTHTHYTA; CTPYKTYpa padoThI OTBEYAET TPEOOBAHUAM
HOPMAaTHBHBIX JOKYMEHTOB; BBIBOJIbI IPHCYTCTBYIOT M MIOJTHOCTHIO
OTPaYKAIOT TEOPETUIECKUE TTOI0KEHH, 00CYKIaeMble B paboTe; B paboTe
OTCYTCTBYIOT OpdorpaguuecKie OMMOKN, ONEUYATKH; I3bIK COOTBETCTBYET
HOpMaMm Hay4yHoro ctuiisi peun; rpu 3amure KP/KIT oOy4aromniuiicst moiaHo
U3JIaraeT MaTepHal, JIaeT MPaBUIIbHOE OIPe/IeJICHUEe OCHOBHBIX TIOHSTHIA;
YETKO M TPAMOTHO OTBEYAET Ha BOIPOCHIL.

OTI4HO

OmnucaHue IIKa OLCHHUBAaHUA
KOMHCTCHL{I/II/I 06yqa10meroc;{ OLICHUBACTCA CIICAYIOIIUM 06pa30M:




IInanupyemsblit CopeprkaHue Kajabl OIICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3yJibTaTa 00yueHHUs
p?c};ﬂof;j? HeynosnerBoputenbH | YnOBIETBOPUTENBHO Xopouio OT1maHO
He 3aureno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6Hocth OOyuaroruiics OOyuaroruiics OOyuaromiuiics
oOyuarorerocs crocobeH JEMOHCTPHUPYET JEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSTEIBHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITETBHO-MY
HAJIMYHE 3HAHUU TIPU | HATHYHE 3HAHWHA TIPU TIPUMCHCHHIO TIPUMEHEHHIO 3HAHNH B
pelIeHuN 3aIaHuH, pelIeHUN 3aaHnH, 3HAHWUH IpU BEIOOpE criocoba
KOTOpBIEC OBLIH KOTOpEIE OBLTH peIIeHUN 3aJaHnH, peIIeHNs HEU3BECTHBIX
TIPECTABICHBI TIPEICTaBICHBI AQHAJIOTHYHBIX TEM, WA HECTAHAAapPTHBIX
IperoIaBaTeIeM IperogaBaTeIeM KOTOpBIE TMIPEACTABISUT | 3aJaHUN U IIPH
BMecCTe ¢ 00pas3mnom BMeECTE C MIpero1aBaTeb, KOHCYJIBTaTHBHOM
HX pCIICHUA. o6pa3u0M UX pCIICHUA. (U IIPH €TO MOAJACPIKKE B HACTH
KOOCVNETATIARIIOIL MESKTACTIATINTALNANIEIYX
YmeTh OTtcyrcTBHE Y Ob6yuaromuiics Obyuaromuiics Ob6yuaromuiics
oOyuarorerocs JEMOHCTPHUPYET MIPOJIEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITEJIFHOCTH | CAMOCTOSITEIIBHOCTD B CaMOCTOSITEIIEHOE CaMOCTOSITETIEHOE
B IIPUMCHECHUU MPUMEHCHUH YMCHUI MIPUMEHEHHE YMEHHI MIPUMEHEHHE YMEHHI
YMEHHH 110 pereHus y4eOHbIX peleHus 3a1aHui, peLIeHNS] HEU3BECTHBIX
MCTIONIE30BAHHIO 3a1aHUH B ITOJTHOM AQHAJIOTHYHBIX TEM, YJTH HECTAHAAPTHBIX
METOJOB OCBOCHUS COOTBETCTBHU C KOTOpEIC TIPEJCTABISUT | 3aJaHUN U IIPH
yueOHOM oOpasmom, MIperro1aBaTeb, KOHCYITBTaTHBHOM
JICTIATUTAHBL. JAHHBIM 1 TP €TO TTOJIICPIKKE
MIPETIo1aBaTeIeM. KOHCYJIBTaTHBHOM MIpPerro1aBaTessl B 4aCTH
MOJIACPIKKE B 4aCTU MEXXTUCIIHIUTMHAPHBIX
COBPEMEHHBIX CBSI3EH.
npoOem.
Bnagetsb Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
CaMOCTOSITETIEHO JEMOHCTPHUPYET JE€MOHCTPHUPYET JIEMOHCTPHUPYET
MIPOSIBUTH HaBBIK CaMOCTOSITCITBHOCTE B CaMOCTOSITEITBHOE CaMOCTOSITEITBHOE
penreHus TIPUMEHCHUH HaBBIKA MIpUMEHCHHE HaBBIKa MIPUMEHEHHE HaBhIKa
MIOCTaBIICHHOH 0 3aJaHUsM, PpelIeHs 3aJaHnH, peIIeHNs HEU3BECTHBIX
33129 10 pelIeHne KOTOphIX AQHAJIOTHYHBIX TEM, WJIA HECTAHAAPTHBIX
CTaHIAPTHOMY OBLIO TTOKa3aHO KOTOpBIE MIPEACTABISUT | 3aJaHUN U IIPH
00pas3ily HOBTOPHO. MpernoaaBaTeyeM. MperoaBares, KOHCYJIBTaTHBHOMN
U IIPH €T0 HOJJIEPIKKE
KOHCyJ'IbTaTI/IBHOI‘/II npenogaBareiid B 4aCTU
MOJIEPXKKE B YACTH MEXKANCIMIUIMHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoGiem.
2. TlepeyeHbp BOmMpocOB M 3agady K JK3aMeHaM, 3a4eTaM, KYpPCOBOMY MPOEKTHPOBAHUIO,

JadopaTopHbIM 3aHATUSAM. O0pa3en IK3aMeHALMOHHOI0 OujeTa

Komnerenmust _TTK-5:
1. Ctpyxrypa ACY TIL
Tpe6osanus k ACY TII.
OcHoBHbI€e pazaensl npoekta ACY TII.
OcHoBHBbIE cTaguu co3nanus npoekra ACY TII.
Ucxonnble naHHbIE U TEXHUYECKOE 3a1aHue Ha npoektupoBanue ACY TII
DCKU3HBIN, TEXHUUECKUH 1 padounii mpoext ACY TIL.

Sk wn

Kommerennus [1K-6_:

1. PasnoBuaHoctH U ohopmienue cxem mpoekra ACY TII.
TpeboBanus k mporpammHomy obecriedennio ACY TII.
Otka3sbl 1 JI0KHBIe cpadatbiBanust B ACY TII.

Hcrounnku 0TKa30B U AuarHoctuka odopyaosanus B ACY TII.
Cuctemsl npotuBoaBapuiiHoii 3amutsl B ACY TII.

wk e




6. [IpombinieHHBIC TPOTOKOJIBI 0OMeHa nanHbiME: Modbus, Ethernet, CAN, HART, PROFIBUS.
7. OcHoBHble ¢yHKIUH U cTpykTypa SCADA-cHcTeM.

Komnerenuus ITK-7 _:
1. Opranuzanus apxXUBUPOBaHUsI, pe3epBUpoBaHUs U 0T4€TOB TpeBor B SCADA-cucremax.
2. CranmapTHble S3bIKH ITporpamMMupoBanust anroputMoB B ACY TII. Crenm¢uka npruMeHeHHs S3bIKOB.
3. Ilonsitue OPC-cepBepa. OcHoBHbIe pazHOBUAHOCTH OPC-cepBepos.
4. XapakrepucTtuka sizbika ST.
5. Xapakrepucrtuka sisbika IL.
6. XapakrepucTrka s3bika LD.

Komnerenmumst T1K-9 :
1. Xapaxkrepuctuka sizbika FBD.
MeTonbl HaCTpOWKH KOHTYpOB yrpasieHus B ACYTIL.
Merton ynpasnenus no BHyrpeHHeil monenu B ACVYTIL. Vopexxnaromiee ympaieHUE.
MHoronapamerpuueckoe ynpasiaeHue u ontumusanus B ACY TII.
Merton 3urnepa-Huxonca qa ITU-perynuposanus 8 ACY TIL

RAE el

[TpumepHbIe TpaKTHYECKHE 33124 (3aJaHNs) U CUTYAILlH

Komnerenmus I1K-5:

1. OOBsACHUTH HAa3HAYCHHE U B3aHMOCBS3H AIEMEHTOB Ha cxeMax mpoekra ACY TII.

2. IlosicHUTh pa3paboTaHHbBIE AJITOPUTMBI YIIPABICHHUS U UX MPOTPAMMHYIO PEaH3aLIHIO.
Komnerenmust TTK-6:

1. TTosicHuTh pa3paboTaHHbBIE AJTOPUTMBI YIIPABIECHHUS U UX IIPOIPAMMHYIO Peali3alHIo.

2. O0ocHOBATh BEIOOP KOHKPETHOTO 0OOPYIOBAHUS U CIIOCOOBI €T0 MOIKITFOUYCHUS.

Komnerennus I1K-7:

1. O60ocHOBaTh BEIOOP KOHKPETHOTO O0OPYIOBAHHUS U CIIOCOOBI €0 MOAKITIOYCHHS.

2. O0ocHOBaTh AOCTATOYHOCTH HcToNb3yeMbIX 3amut ACY TII u Mep 1o npenynpeskIeHuIo aBapuil.
Komnerenuus I1K-9:

1. OGocHOBaTh HOCTATOYHOCTH McTIONB3yeMbIX 3amuT ACY TII u Mep 1o npenynpeskIeHuIo aBapuii.
2. Uzmennts/momoHuTh MpoekT B SCADA-cHcTEME 110 3aJaHHFO TIPETIOgaBaTeNs.

O06pazerr SK3aMEHAITMOHHOTO OnieTa

JlampHEBOCTOYHBIH TOCYAapCTBEHHBIN YHUBEPCUTET ITyTei COOOIICHHS

Kadenpa OKk3aMeHannOHHBIH OmiteT Ne VY1BepKmao»
(x602) DnekTpoTeXHUKA, IIpoextupoBanue 3aB. kadeapoit
3JIEKTPOHMKA U JJIEKTPOMEXaHUKA ABTOMATH3UPOBAHHBIX CUCTEM Cxopuxk B.I'.,, xaHA. TexH. HayK,
3 cemectp, 2023-2024 YIIPaBJICHUS TEXHOJIOTHIECKUMHU JIOIIEHT
IporieccaMu 17.05.2023 r.

Hanpasnenue: 13.04.02
OJeKTpOol’HEepreTHKa U
NEKTPOTEXHUKA
HamnpasnenHocts (mpoduis):
DJEeKTPOTEXHUYECKHE KOMIUIEKCHI 1
SIIEKTPOIHEPTETHYECKIE CUCTEMBI

Bomnpoc Xapakrepucruka s3pika ST (TTK-7,ITK-9)

Bomnpoc Tpebosanus k ACY TII. Otkasbl u noxusle cpadarsiBanus B ACY TII. (I1K-5,I1K-6)

3anaua (3amanue) ()

[Mpumeyanne. B KaxnoM  5K3aMEHAIlMOHHOM  Owiere  JIOJDKHBI  HPUCYTCTBOBaTb  BOIPOCHI,
CHOCOOCTBYIOIUX (HOPMUPOBAHHUIO Y 00YJAFOIIErOCsI BCEX KOMIIETCHIIUH 110 TAaHHOM TUCIMILINHE.

3. TecroBble 3anaHusi. OLeHKa N0 pe3yJbTaTaM TeCTHPOBAHUS.

[ToyTHBIIT KOMIUIEKT TECTOBBIX 3aJaHUN B KOpTmopaTuBHON TectoBoii obonouke ACT pasmereH Ha cepBepe
YUT JIBI'VIIC, a taxxke Ha caiite YauBepcutera B paznene CHO JBIVIIC (oOpaszoBaTenbHas cpeia B JIHYHOM
KaOHHETE MPEIo1aBaTeIs ).

CooTBeTcTBHE MEXIy OanpHON CHCTeMOW W CHCTEMOH OIIGHHBaHMSA 10 pe3ylbTaTaM TeCTUPOBAHHUS
YCTaHABJIMBACTCS IOCPECTBOM CIIEYOIIEH TaOIuIIbI:




OOBeKT [Tokazatenu Ornenka YpoBeHb
OLICHKU OLICHUBaHHUS pe3yabTaToB
pe3yNIbTaTOB 00YYEHUs 00yJeHHUs
OO0yuatomumiics 60 GayutoB M MeHee «HeynoBneTBOpUTETBHO» Huskuit ypoens

74 — 61 daoB «YIOBJIETBOPUTEIILHOY IToporosslit ypoBeHb

84 — 75 Gamos «Xopor1o» IToBbIIeHHBI YpOBEHB

100 — 85 6aoB «OTnuaHO» Bricokuit ypoBeHb

4. Ouenka orBera o0y4daloLlerocsi Ha BOIPOCHI, 3aJady (3aJlaHMe) 3K3aAMEHALMOHHOro OuJjera,

3a4eTa, KypcoBOro NPOeKTHPOBAHUS.

OHGHKa OTBCTa 06yqa}0mer0051 Ha BOIIPOCHI, 3a1a1y (BaHaHI/IC) 9K3aMCHAIIUOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

DJIEMEHTEI OLIEHUBAHUS CopeprxaHue NIKaJIbl OLICHUBAHUS
HeynosnerBoputensH | YinoBiaeTBOpUTEND Xopomio OT1iunyHO
He 3auteno 3auTeHo 3auTeHo 3auyTeHO
CootBeTcTBHE 0TBeTOB | IloTHOE 3HaYUTENBHEIC HesnaunrenbHbie ITonnoe
(hopMyImHpoBKaM HECOOTBETCTBHE IIO MIOTPEITHOCTH. TIOTPEIITHOCTH. COOTBETCTBHE.
BOTIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, [Momaoe 3HauNTENEHOE HesnauntensHoe CooTBeTcTBHE
MOCJIENOBATENBHOCTE M | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE KpUTEPHIO TIPU
JIOTHKA OTBETA. YMEHUE | KPUTEPHIO. KpUTEPHIO. KPUTEPHIO. OTBETE Ha BCE

YETKO, MOHSTHO, BOTIPOCHI.
IPaMOTHO M CBOOOTHO
H3JIaraTh CBOU MBICIH
3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME Hmeror mecto HNmeror mecto ITomHoE
MPaBOBBIX JOKYMEHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBUE
M CHENAIBHON MpaBOBOY 0a3bl U VITYIICHUS VITyIICHUS. U TTAHHOMY KPUTEPHIO
JTUTEPATYPHI CIIEIMaIBEHOM (He3HaHme HE3HAaHHUE OTAENBHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI OoJpInel 9acT U3 | (eIMHUYHBIX) Pa0OT | BOIPOCHI.
JIOKYMEHTOB 1 M3 Yuca
CIIELIMAIIEHOM 00s13aTENBHOM
J'II/ITepaTypI)I 110 J'II/ITepaTypr.
Ha3BaHUIO,
COZIep KaHUIO U
T.1.).
YMmeHue yBA3bIBaTh ‘YMmeHue cBa3aTh ‘YMmeHue cBs3aTh ‘YMmeHue cBa3aTh ITonnoe
TEOPHIO C TPAKTUKOMH, TEOPHIO C MPAKTUKOW | BOIIPOCHI TCOPHUH | BOIIPOCHI TCOPUH U COOTBETCTBHE
B TOM YHUCJIC B 06J'IaCTI/I paGOTbI HC nu HpaKTI/IKI/I HpaKTI/IKI/I B }IaHHOMy KpI/ITepI/IIO.
poheCCHOHATIBHOM TIPOSIBIIAICTCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MIPOSBIISICTCSL. HHTETPUPOBATH
3HAHWSI U TIPUBJICKATh
CBEJICHHS U3
Pa3IMIHBIX HAYIHBIX
coep.
KauecTBO 0TBETOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHBIE JIOITOJIHUTEIIBHBIE OOJIBIIYFO YaCTh OTBETHI HA Ha BCE
BOTIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTess JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JOITIOJTHUTCIIBHBIC
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUpYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




OrieHKa O0TBeTa 00Yy4aIOIEerocst MMPH 3aliTe KypCOBOro pabOoThl/KYpCOBOTO MPOEKTa

OneMeHTHI CopneprkaHne IKaIbl OICHUBAHUS
OLICHMBAHMA HeynoBnerBopurensb | YIOBIETBOPHTEIBHO Xoporio OTIrMyHO
CooTBeTcTBHE ITonnoe 3HaYnTeNbHBIE HesnauutensHble Ilonnoe
conepkanust KP/KII | HecooTBeTCTBHE MIOTPEITHOCTH. MOTPEUTHOCTH. COOTBETCTBHE.
METOJUKE pacyeTa coneprxanuns KP/KIT
(uccnenoBanus) MOCTaBJIEHHBIM
TeJIsIM UJIN UX
OTCYTCTBHE.
KauectBo 0030pa HenocraTounsrii OteuecTBeHHAd CoBpeMeHHas Hosas
JTUTEPATypPHI aHaIu3. JIUTEpaTypa. OTEYECCTBCHHAS OTCYECTBCHHAS 1
JTUTEpaTypa. 3apyOexHas
JIUTEpaTypa.
TBopueckuii Pa6ora B B 3naunTensHOM B psine cinyqae ITonnoe
xapakrtep KP/KII, 3HAYUTENbHOMN CTeTIeHH B paboTe OTCYTCTBYIOT CCBUIKH | COOTBETCTBUE
CTCIICHb CTCIICHU HEC SABJISICTCA HCITOJIB30BAHBI Ha HCTOYHUK KPUTECPUIO.
CaMOCTOSITEJIbHOCTH | CAMOCTOSITEJIbHOM. BBIBO/JIbI, BBIZICPIKKH | MH(OPMAIHH.
B pa3paboTke U3 IPYTHX aBTOPOB
0€3 CChIIOK Ha HHX.
Hcnonp3oBanne CoBpeMeHHbIE CoBpeMeHHbIE Nmeror MecTo [TonHOE
COBPEMEHHBIX HH(POPMALIMOHHBIC HH(POPMAITHOHHBIC HeOombIINe COOTBETCTBUE
I/IH(i)OpMaHI/IOHHbIX TCXHOJIOTUH, TCXHOJIOTHUH, NOTrpC€IIHOCTH B KPUTECPHUIO.
TEXHOJIOTUH BbIYMCIIUTCIIbHAA BbIYHCIIUTCIIbHAA HCIIOJIb30BAHUU
TEXHUKA HE ObUIA TEXHUKA COBPEMEHHBIX
UCIIOJIb30BAHBI. HCIIOJTB30BAHEI WHPOPMAIIMOHHBIX
cimabo. JormymeHsr TEXHOJIOTHH,
CEPBE3HBIC OIINOKH B | BEIYHCIUTEIEHON
pacderax. TEXHUKH.
Kauectso He packpsbiBator He nonnocTeio He nonnocteio ITonnocTrio
rpapuIecKoro CMBICI PabOTHI, PACKPBIBAIOT CMBICH, | PACKPBIBAIOT CMBICI, | PACKPBIBAIOT CMBICI
matepuana B KP/KIT | HeOpexHO €CTh CYIIECTBEHHbIE | ecTh morpemHocTs B | u orBevaror [OCT,
odopmIieHo, ¢ TTOTPEIIHOCTH B 0opOpMIICHHH. ECKZI u np.
GoapIMMHN odopmIIeHHN.
OTKJIOHEHISIMH OT
tpebosanuit [OCT,
ECKJI u np.
I'pamoTHOCTB MHoro Ectb oTnenbHbIC Ectb oTnensHble Texcr KP/KIT
H3JI0KCHUS TCKCTa CTUIIMCTUYCCKUX U TrpaMMaTU4Y€CKUC U rpaMMaTU4€CKue YUTACTCA JICTKO,
KP/KII rpaMMaTHYECKUX CTHIINCTHYECKUE OIIUOKH. OIIUOKH
OIIUOOK. OIITUOKH. OTCYTCTBYIOT.
CooTBeTcTBHE [TomHOE HE TpeboBanus, Jormymensr KP/KIT
TpeOOBaHUM, BBITTOJTHECHHE MIPEIBSIBISIEMBIE K HE3HAYUTEITHHBIC COOTBETCTBYET BCEM
MIPEIBSIBISEMBIM K TpeOOBaHUH, odopmiennio ITOTPEIIHOCTH B MPEIbIBICHHBIM
oopminennto KP/KII | npenbsBiseMbIx K KP/KII, napymenst. | odopmnenun KP/KII. |TpeboBanusim.
0 OpMIICHHUIO.
KauecTtBo noxmnama B nmoxnane ne He coOmronen Ectb ommOku B CoOmronenue

PacKpbITa TeMa
KP/KII, Hapymen
peraIaMeHT.

peryiaMeHt,
HEI0CTaTOYHO
packpsiTa TeMa
KP/KII.

peraaMenTe u
UCIIOJIb30BaHUH
yepTekei.

BPEMEHM, [IOJIHOE
PAaCKpPBITUE TEMBI
KP/KII.

KauecTBO 0TBETOB Ha
BOIPOCHI

He moxeT oTBETUTH
Ha JOITOJHUTEIIBHBIE
BOIIPOCHI.

3HaHKe OCHOBHOTO
MaTepuaia.

Beicokas spyaunus,
HET CYIIECTBEHHBIX
OmHOOK.

OTBETHI TOYHBIE,
BBICOKHI YPOBEHb
SPYAULIUU.

IIpumeuyanue:

OLICHUBAHUA.

UTOTOBasi OLEHKa (OpPMHUpYeTCs Kak cpeaHssl apuMeTHuecKas pe3ylbTaToB 3JIEMEHTOB




