goar MWHOBPHAYKH POCCHH

Bokckuil ONIMTEXHUYECKU HHCTUTYT
(dunmain) dhenepanbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BATEIHHOTO YUPEXKICHUS
BBICIIIEr0 0Opa3zoBaHus «Boirorpaackuii rocyJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET

ABTOMeXaHMYeCKU# GaKyJbTeT

YTBEPXJIEHO
ABTOMEXaHUYECKUI (aKyIbTET
Hexan Koctun B.E.
30.08.2022 r.

IIporpammHoe o0ecnieyeHue CUCTEM YIIPABJICHUSA

paboyas nporpaMma JUCHUILIAHBI (MOJTYJIs, IPAKTUKH )

3axpernieHa 3a kadenpoit ABTOMATHKA, 3J1eKTPOHHKA U BbIYHCIMTEIbHAS TEXHUKA

VY4eOHsI raH Hanpasnenue 15.03.04 ABTomMaTu3anusi TEXHOJOTHYECKUX [IPOLIECCOB U IPOU3BOACTB

ABTOMaTPI3aIIl/lSl TEXHOJOIrMYECKUX MPOLECCOB U MPOU3BOIACTB

Ipodmnns
Ksamudukarus OakanaBp
Cpoxk o0y4eHus 4 rona
®opma 00yueHns ovHasi OO61mast TpyI0eMKOCTh 53ET
Buisl KOHTpONST B 3a4eThl 8
CeMecCTpax:
Cemectp(Kypc.Homep cemecTpa Ha 8(4.2) | Hroro
Kypce)
VIT | ITIT | VIT | TIIT
Jlexrun 16 | 16 | 16 | 16
ITpakTnyeckue 16 [ 16 | 16 | 16
JlabopaTopHbie 32 13232132
Hroro ayn. 64 | 64 | 64 | 64
KonraktHas pabora 64 | 64 | 64 | 64
Cam. pabota 116|116 | 116]| 116
Yacel Ha KOHTPOJIb ofo0ofO0]| O
IMpakTHyeckas moAroToBKa ofo0ofO0]|O
HToro TpynoeMKOCTb B yacax 180|180 O | O




JINCT OJIOBPEHUSA U COTTIACOBAHM ST PABOYEH ITPOTPAMMBI

Pa3paboTunk(1) mporpaMmBbI:

Cr.npennonaBarens, Epemunna Enena Jleonngosna

Pertenzent(s1):
(IIpY HAJIMYUHN)

Pabouast mporpaMma JUCHUTUTHHEL (MOIYJIS, TIPAKTHKH)
IIporpamMmmHoe obecniedeHne cHCTEM YIPABJIEHHS

paspaborana B coorBerctBuu ¢ ®T'OC BO:

®DenepanbHBIN rocy1apCTBEHHBIH 00pa30BaTENBHBIN CTAaHIAPT BEICIIEro 00pa30BaHuUs - OaKaJaBpHAaT 110 HAIPABIICHHUIO IIOTOTOBKHI
15.03.04 AproMaTH3aIMs TEXHOJIOTHYECKUX TIPOIIECCOB U MPOM3BOACTB (TIpruka3 Munobpraykn Poccrn ot 09.08.2021 r. Ne 730)

CoCTaBJICHA HA OCHOBAHUH yqe6Horo IJ1aHa:

Hamnpagnenue 15.03.04 ApromaTu3anusi TEXHOJIOTHYECKUX MTPOLIECCOB U IPOU3BOJICTB

HpO(i)I/IJH)Z ABTOMaTI/ISaHI/Iﬂ TCXHOJIOTUYCCKHUX IMPOLECCCOB U MPOU3BOACTB

YTBEP>KACHHOIO yuéHbIM coBeTOM By3a 0T 31.05.2023 mpotokon Ne 10.

Pabouas mporpamMma ogoOpeHa Ha 3acefiaHny Kadenpbl:
ABTOMATHKa, 3JIEKTPOHUKA U BEIYNCIUTEIIbHAS TEXHUKA
3aB. kadenpoi, k.T.H., A.A. Cunaes ot 30.08.2023 mpoTokon Ne 1

COITTACOBAHO:

ABTOMEXaHWUYESCKHN (HaKyJIbTET

Ipencenarens HMC ¢dakynsrera Koctin B.E.

IIpotokon 3acenanus HMC ¢daxynbrera Ne 1 ot 30.08.2022 1.

PaGouas nmporpamma qUCITUTUTMHBI (MO, MPAKTUKK) akTyanu3upoBana 31.08.2023



1. HEJIN ¥ 3ATAYY OCBOEHUA TUCIUIVIMHBI (MOAYJIA, IPAKTUKHN).

B THII ITPAKTHUKHW. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHUS
Lenbro sBAsETCS U3yUYEHHE TEOPETUIECKUX U IPUKIAJAHBIX OCHOB IOCTPOCHUS U (PyHKIMOHHPOBAHUS THUIIOBBIX CUCTEMHBIX
HIpPOrpaMMHBIX CPEACTB CHCTEM aBTOMAaTHU3AIMU.

K 3agayam QuCIUIIMHBI OTHOCSTCS:

- CchopMupoBaTh MpeACTaBICHUE O IPUHIUIIAX ITOCTPOSHHS U (DYHKIIHOHUPOBAHHS THIIOBBIX CHCTEMHBIX IIPOTPAMMHBIX CPEACTB
CHCTEM aBTOMATU3aLUH U TEHACHIMH UX Pa3BUTUS;

- HayunTs pa3pabaTbsiBaTh aNTOPUTMHUUECKOE H IPOrPAaMMHOE 0OeCTIeueHHe CUCTEM aBTOMATH3AIIH;

- Hay‘II/ITI) pa3p363THBaTL HECTAaHAAPTHBIC KOMIIOHEHTBI CUCTEM aBTOMATU3alUU, OPTAHU30BBIBATH ITPOU3BOJACTBO HOBBIX
IIPpOrpaMMHBIX CPE€ACTB aBTOMAaTHU3alluH.

2. MECTO JUCIIMITIJIMHBI MOAYJIsA, TIPAKTUKHW) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOTI'PAMMBI

Iuxn (paszen) OIT: | F1.B.JIB.01

2.1 | TpeGoBaHus K NpPeIBAPUTEILHOI IIOAT0TOBKE 00y4al0IIerocs:

2.1.1 | O3nakoMuTenbHAsA NPAKTUKA

2.1.2 | UadopMaiioHHO-OMOTHOTETHBIE CHCTEMBI

2.1.3 | OcHOBBI TTPABOBBIX 3HAHUU

2.1.4 | TeopeTnueckas MEXaHHUKa

2.1.5 | @unocodus

2.1.6 | Teopust aBTOMaTHYIECKOTO yIIPaBICHHS

2.1.7 | OcHOBBI IPOEKTHOM JEATEIbHOCTH

2.1.8 | Metpororus, cTaHIapTH3AIMS U cepTHHUKAINS

2.1.9 | OkcrutyaTtanmoHHas IpakTHKA

2.1.10 | TexHu4eckue cpecTBa aBTOMATU3ALIUN

2.1.11 | TexHu4yeckue U3MEPEHUS U TIPUOOPHI

2.1.12 | Texauueckas MeXaHHKa

2.1.13 | 3amuTa HHTEIIEKTyaTbHONH COOCTBEHHOCTH

2.1.14 | TunoBble pemeHus 1o aBTOMaTU3alUK TEXHOJIOTHUECKUX MPOLIECCOB U IIPOM3BOJICTB

2.1.15 | T'maporHeBMONPUBO/I ¥ THAPOITHEBMOABTOMATHKA

2.1.16 | ABTOMaTH3a1Ms TEXHOJIOTHYECKUX TPOILIECCOB U MTPOU3BOJICTB

2.1.17 | TexHOMOTHsI KOHCTPYKIIMOHHBIX MaTEPHUAJIOB

2.1.18 | Uctopus (Mcropus Poccun, BceoOras HCTOpHST)

2.1.19 | MatepuanoBeneHue

2.2 | AucuMnauHbI (MOAY/IH) U MPAKTUKH, /151 KOTOPBIX OCBOEHUE TAHHON AUCUMIJIMHBI (MOAYJIs]) HEO0X0AMMO KaK
npealecTByoLLee:

3. KOMIIETEHIIMHA OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCIIUTLIMHBI
(MOZYJIsl, HIPAKTUKH)

IIK-1.1: 3HaTh: 001Me NPUHIMIIBI Pa3pa00TKU AaBTOMATH3HPOBAHHBIX CUCTEM YNPABJICHUS HECI0KHbBIMU
TEXHOJI0TH4eCKUMH IIPOLeCCaMH.

PesynbraTe! 00yueHus: 3HaHHE OOMIUX NIPUHIUIIOB Pa3pabOTKU aBTOMAaTH3UPOBAHHBIX CUCTEM yIPABICHHS HECIOKHBIMU
TEXHOJOIHYECKUMHU IIPOLIECCAMMU.

IIK-1.2: YMeTb: BHIOUPATH CMIOCOOBI M TEXHHYECKHE CPEICTBA ABTOMATH3ALMH /IJIsS PETYJTHPOBAHUS U KOHTPOJIS
NMapaMeTPoOB TEXHOJIOTHYECKHX MPOIECCOB.

PeSYHBTaTI)I 06yquI/m: Ymenue BI)I6I/IpaTL CIIOCOOBI M TEXHUYECKHE CpE€ACTBA aBTOMATU3aIUU JJIA PETYINPOBAHNUA U KOHTPOJIA
mapaMeTpoOB TEXHOJIOTUYCCKUX MTPOLICCCOB.

IK-1.3: Baaagerb: HaBBIKAMU paspaﬁoTKn ABTOMATU3UPOBAHHBIX CUCTEM YNIPABJICHUA AJISl HECTOKHBIX TEXHOJTOIHYIECKUX

MPOIECCOB.

P C3YJIbTaThl 06y‘IeHI/IﬂI Brnanenue HaBpIKaMu pa3pa60TKH ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA IJI HECIOXKHBIX
TCXHOJIOTHYCCKHUX ITPOILECCOB.

IIK-3.1: 3HaTh: THIIOBBIC IIPOCKTHbIE PELICHUS 110 Y3/1aM ABTOMATU3MPOBAHHBIX CHCTEM YIPABJICHUS TEXHOJOIMYeCKMMHU
NpoueccamMu.




PesynbraTel 00yueHus: 3HaHHE TUIOBBIX IPOSKTHBIX PEIICHUI [0 y371aM aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBICHUS
TEXHOJOIHYECKUMHU IIPOLECCAMMU.

IIK-3.2: YMerh: pa3padaTbIBaTh THIIOBbIE POEKTHHIE PELICHNS M0 y3J1aM aBTOMATH3HPOBAHHBIX CHCTEM YIIPaBJIeHHS
TeXHOJIOTHYeCKHMH MPOLeCCaMH.

PeSyHBTaTLI 06y‘-I€HI/I$[Z Ymenue paBpa6aTLIBaTI> TUIIOBBIC ITIPOCKTHBIC PCHICHHUS 110 y3JIaM aBTOMATH3UPOBAHHBIX CUCTCM
YIIpaBJICHUA TEXHOJIOTHICCKUMU ITPOLECCaAMU.

IK-3.3: Baagers: HaBBIKAMU pa3p260TKn THUIIOBBIX MPOEKTHBIX pemelmﬁ Mo y3JiaM aBTOMAaTU3UPOBAHHBIX CUCTEM
YHpPaBJICHUA TEXHOJIOIHYCCKUMH MPOoLecCaMu.

P C3YJIbTaThl 06yquI/m: Brnanenue HaBpIKaMKu pa3pa60TI<H THUIIOBBIX MMTPOCKTHBIX pemex—mﬁ 110 y3J1aM aBTOMAaTU3UPOBaHHBIX CUCTEM
YHpaBJICHUSA TCXHOJIOTMYCCKUMU ITPOLECCAMMU.

VYK-1.1: 3HaTh: MeTOABI U IPUEMbI IIOUCKA, cO0pa U 00pa0OTKH AKTYaIbHOI HH(pOPMaLuu;
Heo0XoAMMBbIe 1151 NPo(ecCHOHATBHOI 1eATeJbHOCTH poccHiickue 3apy0exKHble HCTOUHUKH HHGOpManuu;
METOJl CHCTEMHOI'0 aHAJIN3a.

Pesynpratel 00y4yeHus: 3HaHHE METOIOB M IPUEMOB TTOHCKA, cOOpa U 00pabOTKK aKTyalbHOW HH(OPMAIIHH;
HEeoOXOIMMBIEe [UTS IPO(ECCHOHANBHOM NeITeTbHOCTH POCCHICKHUE 3apyOeKHBIE HCTOYHHKH MH()OPMAIIHIH;
METOJ] CHCTEMHOTO aHaJIH3a.

YK-1.2: YMeThb: IPHMEHATH Pa3IH4YHbIe METOAbI M MPHEMbI IOHCKA, cOopa 1 00padoTkH HH(pOPMaLUK; OCYILECTBIATh
KPUTHYECKHIl aHAJIU3 U CHHTe3 HHGOPMAIMH M3 Pa3HBIX HCTOYHUKOB.

PesynbpTathl 00y4yeHus: YMEHHE IPUMEHATh Pa3IMYHbIC METOIBI M IPUEMBI TIOMCKA, cOopa U 00paboTKH MHGOPMAIHH;
OCYIIECTBIISITh KPUTUICCKUH aHAIHM3 U CHHTE3 HH(GOPMAIINHU U3 Pa3HbIX HCTOYHUKOB.

YK-1.3: Baaners: MeTogaMu noucka, coopa u o6padorku nHgopmManum, MeTOAUKONH KPUTHYECKOI0 AHAIU3a U CHHTEe3a
HHPOPMALMK; CUCTEMHBIM MOAX0A0M /ISl pellleHUsl MOCTABIEHHbIX 3a1a4.

Pesynbrate! 00yuenus: Bnanenue merogaMu Homcka, coopa 1 06paboTKH HH(OPMAIIH, METOIUKON KPUTHUECKOTO aHAIN3a U
CHHTe3a UH(OPMALMH; CUCTEMHBIM ITOJIXOI0OM ISl PEILICHHs TOCTABJICHHBIX 3a1a4.

4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJIA JTUCHUIIJIMHBI (MOAY JIsA, TIPAKTUKH)

Kon HaumeHoBaHue pa3/1esioB U TeM /BU 3aHATHSA/ Cemectp / | Hacon | KommnereHIx ®opma
3aHATUA Kypc HH KOHTPOJISA
(HaumeHoBaH
ne
OLIEHOYHOT 0
cpencTBa)
Paznen 1. llporpaMMHbIe cpeIcTBa CHCTEM YIPaBJIeHUS
1.1 Kiraccudukanus nporpaMMHBIX CPEICTB CHCTEM 8 2 YK-1.1 TIK- 3auer
ynpasinenust /JIex/ 1.1
1.2 ITytu paspadotku npukiaagHoro [1O cuctem ynpasnenus /JIex/ 8 2 IIK-3.1 YK- 3auer
1.1 TIK-1.1
1.3 OnepanronHas cuctemMa oo1ero HazHaueHus. OnepannonHas 8 2 [IK-3.1 VK- 3auer
cUcTeMa peanbHoro BpeMenu. /JIex/ 1.1 YK-1.2
TIK-1.1 ITK-
1.2
1.4 ITnardopma cucTeMsl UCTIOTHEHUS U cpena pa3padotku OC 8 4 [IK-3.1 [IK- | KontponsHas
peansHOTO Bpemenu /I1p/ 3.2 VK-1.1 pabora
VK-1.2 TIK-
1.1 TIK-1.2
1.5 OCoOSHHOCTH MCIONB30BaHIS MHOT03a/Ia9HOTO PEKIMa Ha 8 4 ITK-3.1 IIK- | KonrtponbHas
xorTposutepe Phoenix Contact /ITp/ 3.2 VK-1.1 pabora
VK-1.2 TIK-
1.1 TIK-1.2
IK-1.3
1.6 Peanuzanus ynpasieHus Mo MUKJIOTpaMMe B cpefie 8 8 TIK-3.1 TIK- Otuer
nporpammupoBanusi PC WORX 6 /J1a6/ 3.2 YK-1.1 | naGoparopHoit
YK-1.2 TIK- paboThI
1.1 TIK-1.2
IIK-1.3




1.7

Co3nanue (QyHKIIHOHAIBHOTO OJI0Ka yIpaBIeHUs MO
LIMKJIOTpaMMe C MCHOJIb30BaHUEM sI3bIKa IporpaMmupoBanus ST ¢
HabopoM ¢yHKIHi /J1ad/

IK-3.1 ITK-

32VK-1.1

VK-1.2 VK-

1.3TIK-1.1

TK-1.2 TIK-
1.3

Otuer
J1a00paTOPHOM
paboTsI

Pa3pnen 2. SCADA cucremsbl

2.1

O6mme noustust SCADA cucrem. 3amaun SCADA cucreM.
IIporokon OPC. Crennduxanun nporoxoiaa OPC /Jlex/

ITK-3.1 TIK-

3.2 VK-1.1

VYK-1.2 VK-

1.31IK-1.1

ITK-1.2 TIK-
1.3

3aver

2.2

Crnemudukanus OPC DA. O6mue cBenenus. PexxiuMbl yTeHus
nmauHbIx 13 OPC-cepBepa. Coznanne OPC-kinuenta /JIex/

IK-3.1 IIK-

32VK-1.1

VK-1.2 VK-

1.3 IIK-1.1

IIK-1.2 TIK-
1.3

3auer

23

Cremuduxanus OPC HDA. O6mue ceenenus. Tumst HDA-
cepBepos. /JIex/

ITK-3.1 TIK-
3.21IK-3.3
VYK-1.1 VK-
1.2 VK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

3aver

Pa3pen 3. Ba3a jaHHBIX

3.1

Onpenenenue, oomue cBeneHus, Kiiaccupukanms. [Iporpammaoe
obecrieueHue st padboThl ¢ 6a3aMu qaHHBIX. /JIek/

TIK-3.1 IIK-
3.2TIK-3.3
VK-1.1 VK-
1.2 VK-1.3
IK-1.1 ITK-
1.2 TIK-1.3

3auer

32

Basa naHHbIX peanbHoro BpeMeHu. OCHOBHBIE OrPaHMUYCHUS.
JlocrorHCTBa M HeocTaTky /JIek/

ITK-3.1 TIK-
3.21IK-3.3
VK-1.1 VK-
1.2 VK-13
ITK-1.1 IIK-
1.2 IIK-1.3

3auer

Paznen 4. UntepHer Texnosoruu B ACY TII

4.1

Internet Texnonorus. OcobeHHOCTH TpUMeHeHNUs. JloCTOMHCTBA U
"Hegocratku. /Jlex/

TIK-3.1 IIK-
3.2TIK-3.3
VK-1.1 VK-
1.2 VK-1.3
IK-1.1 ITK-
1.2 TIK-1.3

3auer

4.2

Intranet TexHonorust. OcobeHHOCTH MpUMeHeHHs1. OTANYHs OT
Wntepuer TexHonoruu. /JIex/

ITK-3.1 TIK-
3.21IK-3.3
VK-1.1 VK-
1.2 VK-1.3
ITK-1.1 TIK-
1.2 IIK-1.3

3auer

43

Wuterpamms SCADA cuctem u Internet Texaonorun. /IIp/

TIK-3.1 IIK-
3.2TIK-3.3
VK-1.1 VK-
1.2 VK-1.3
IK-1.1 ITK-
1.2 TIK-1.3

Kontponbhas
pabora

44

S3bik nmporpammupoBannss HTML. OcHoBHbIe cBenenus. /JIex/

ITK-3.1 IIK-
3.21IK-3.3
VK-1.1 VK-
1.2 VK-1.3
ITK-1.1 TIK-
1.2 IIK-1.3

3aver




4.5 A3p1k porpammuposanust JavaScript. OcHoBHbIE cBefeHus. /JIex/ 8 1 IK-3.1 ITK- 3ager
3.2TIK-3.3
YK-1.1 VK-
1.2 VK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

4.6 S3p1k iporpammupoBanust XML. OcHoBHbIe cBeneHus. /JIek/ 8 1 IK-3.1 [IK- 3auer
3.21IK-3.3
VYK-1.1 VK-
1.2 VK-1.3
MK-1.1 ITK-
1.2 TIK-1.3

4.7 Web-cepsep. Web-knuent. /IIp/ 8 4 TIK-3.1 TIK- | KouTponbHas
3.2 TIK-3.3 pabora
VK-1.1 VK-
1.2 VK-1.3
TIK-1.1 IIK-
1.2 IIK-1.3

4.8 VYipasieHnue cKoOpoCThI0 BEHTUIISATOPA C TOMOIIBIO IIUPOTHO- 8 8 IK-3.1 [TK- Otuer
nmirynscHON Moxyssinun (VM) ma xorTposmtepe ILC 130 3.2TIK-3.3 | maboparopHoit
ETH /J1a6/ VYK-1.1 VK- paboTsl
1.2 VK-1.3
ITK-1.1 TIK-
1.2 IK-1.3

4.9 HUccnenosanue pabotst [TN/I-perynstopa B PC Worx 6 /J1a6/ 8 8 IK-3.1 ITK- Otuer
3.2 TIK-3.3 | mabopatopHoii
VK-1.1 VK- paboTsI
1.2 VK-1.3
IK-1.1 IIK-
1.2 TIK-1.3

4.10 KonTponsHas padora "Peamuzarms [THU]]-perynstopa B PC Worx 8 112 | IIK-3.1 [IK- | KontpomnsHas
6 ¢ Habopom norronHUTENbHBIX QyHKIHIA" /Cp/ 3.2 TIK-3.3 pabora

VK-1.1 VK-
1.2 YK-1.3
ITK-1.1 TIK-
1.2 TIK-1.3

4.11 /3auét/ 8 4

[Ipumeuanne. @opMel KOHTPOIA: DK — 9K3aMeH, K- koHTponsHast padoTa, Ko- KoHTponbHSI ompoc, C3- cemecTpoBoe 3ananue, 3-3a4et, OI1
-OTYeT M0 MPaKTHKE.

5. ®OHJ] OIEHOYHbIX CPEJCTB

OrneHOUHBIE CpENCTBa IUIAHHPYEMBIX pe3yJbTaTOB OOYYEHHs TpeAcTaBieHbl B BHIe (OHIOB oreHouHbIX cpeacts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIbHBIM HOPMAaTHBHBIM akToM yHuBepcutera. D®OC Moxer OBITh NpeAcTaBIeH B
[TpunoxxeHnu K pabodyeii mporpamme.

KoHTpossHbIE BOIPOCH! [UTS IIPOBECHUS TEKYILETO KOHTPOJIS U IIPOMEXKYTOYHON aTTECTAllNH M0 HTOTaM OCBOCHHSI TUCTIUIUTIHEL:
YK-1 CrnocobeH oCymecTBIATh MOUCK, KPUTHUECKUI aHAIN3 M CHHTE3 WH(POPMANNH, IPUMEHSATh CUCTEMHBIH MOAXOMA JUIS PEIICHUS
NOCTaBJIEHHBIX 3a/a4

1. Kiaccnguxanus mporpaMMHBIX CPEICTB CHCTEM YIPaBIICHUS

2. Iyt pa3zpabotku npukaagsHoro I1O cuctem ympasieHUs

3. OnepannonHbie cucteMbl peanbHoro BpeMeHu (OCPB). Cuctembl MSTKOTO U KECTKOTO PeajbHOrO BPEMEHHU.

4. [Tmatpopma m memeBas cucrema OCPB. Bpems peakuum OCPB. CymectBytomme OCPB  pasmnusbIX  dupm-
IIPOU3BOAUTEINEH.

5. S3piku crangapta MOK miast mporpammuposanust [TJIK.

6. [lonmynsipHble HHCTpYMEHTaJbHbIE Cpelbl pa3paboTKM, NOAJCPKUBAIOIIUE IPOrpaMMHUpOBaHHE Ha s3blkax MOK:
CoDeSys, PC Worx. Otinmuaust 1 0COOCHHOCTH.

7. SCADA cucremsr B ACYTII. Ha3nadenue u obmas xapakrepuctuka SCADA cucrem.

8. 0630p Bo3MokHOCTeH cymecTByromux SCADA cucreMm.

[IK-1 Crocoben pa3pabaTbiBaTh aBTOMATH3HPOBAHHBIC CHCTEMBI YIIPABICHHS U HECIIOKHBIX TEXHOJIOTHYECKHX MPOIECCOB

1. Nurerpaumst SCADA cucrem u Internet TexHoIOTHH.
2. baser manabix B ACYTII. PensiinonHble 6a3bl TaHHBIX.
3. Otnunst 0ObIYHBIX 0a3 JaHHBIX OT 0a3 AaHHBIX peanbHOro BpemeHu (B/IPB).




4. XapakTepucTHKH U (YHKIMU CHUCTEM yINpaBieHHs 0azamu maHHbIX. S3pik SQL 3ampocos. O630p Bo3moxkHocTel BJIPB
Industrial SQL Server.

5. Mexanmm ODBC ans oomena nanabivu ¢ CYB/I.

6. Bgenenne B OPC texnomoruto. O630p cymectByromux OPC cTanmapTos.
7. Omnucanue npuniuna padorst OPC DA mporokona.

8. Omnucanne npuniuna padotst OPC HDA mpotokona

IIK-3 Cnocoben pa3pabaTeiBaTh THUIIOBBIE MPOEKTHBIE PpEMICHUS IO y37aM aBTOMATHU3HUPOBAaHHBIX CHCTEM YIpaBIICHUS
TEXHOJIOTHYECKUMH ITPOLIECCAMH

Wnreprer-texHonornu B ACY TII.

Wntpaner-rexnonoruu B ACY TII.

ITousitHe web-cepBepa u web-kinueHTa.

S3pik nmporpammuposanuss HTML. OcHOBHBIE cBeAeHUS.
SI3p1K mporpammupoBanus JavaScript. OCHOBHBIE CBEJECHUSL.
S3bik iporpammupoBanust XML. OCHOBHBIE CBEICHMS.

SNk =

TectoBbIe 3aJaHus 1)1 IOATOTOBKH K HpOMe)KyTO‘IHOﬁ aTTCCTAalluH 110 UTOraM OCBOCHHUSA JUCIUITIIIMHBI

VK-1 CriocobeH oCymIeCTBIATh ITOUCK, KPUTHYECKUI aHaIW3 U CUHTE3 MH(OPManWH, IPUMEHSITh CHUCTEMHBIH MOAXOJ IJISI PEIICHUS
TIOCTaBJICHHBIX 337124

1) Penssumonnas 6a3a JaHHBIX ...

A) npezcrasisier coboi oiHy TaONuIly Wi HaOop TaOJINIL, CBSI3aHHBIX MEXILy COOOH, B KOTOPBIX XPaHATCS JaHHBIC

b) mpencraBmser co0oif COBOKYHMHOCTh HPOTPAMMHBIX M JIMHITBHCTHYECKHX CpPEACTB OOIIEro WM CHEIHAJbHOTO Ha3HAYCHUS,
00eCIIeYNBAIONINX YIIPABICHUE CO3JaHNEM U UCTIOIB30BAHNEM JAHHBIX

B) npeacrasnser coboit ogHy TaObMuUIy UiIM HaOOp TabiMLl, CBSI3aHHBIX MEXIY COOOI, B KOTOPBIX XpaHATCS AaHHBIE

I) mpexacraBnsier cobOoif 6a3y NaHHBIX, COCTABHbIE YacTH KOTOPOH pa3MEIAaloTCsl B PA3IMYHBIX y371aX KOMIBIOTEPHOH CETH B
COOTBETCTBUH C KAKMM-JITHOO0 KpUTEpHEM

2) S3bik SQL —

A) SBBIK IIPOrpaMMHUPOBAHMS BBICOKOTO YpOBHS, pa3zpaboraHHbI Hukmaycom Buprom, ais MCHONHEHHS MporpaMM Ha KOTOPOM
npeaHasHa4YcHa O,ZIHOI/IMéHHaH ornepanuoHHas CuCTEMa

B) pacimpsieMslii SI3bIK pa3MEeTKH.

B) s13bIK mporpaMMHpOBaHHUS, PUMEHSIEMbIH JUIS CO3/aHUS, MOAN(GHKALINY U YNPABICHUS JaHHBIMU B PEIISIIMOHHON 0a3e JaHHBIX,
YIIpaBIsIEMOI COOTBETCTBYIOIICH CHCTEMOH yIpaBiIeHUs 0a3aMi JTaHHBIX

s3Ik MpOrpaMMHUPOBaHMUS, UCTIONB3YEMBbIH B ITaKeTe MPUKIAJHBIX IPOrpaMM TS PEIICHNUS 3aJa4 TEXHHUECKUX BBIYUCICHUH

3) CuHXpOHHBIH pexxuM uTeHus gaHHbIX 13 OPC cepBepa —

A) KJIMEHT MOCBUIAET 3aIlpoc M Cpasy ke MEepPeXOTUT K BBIMONHCHUIO NpYyrux 3axad. CepBep IMOCie BBIMONHEHUS (DYHKIMH 3ampoca
MOCBUIAET KJIMEHTY YBEJOMIICHUE U TOT 3a0HpaeT JaHHBIE.

b) ximeHT coobmaer cepBepy CIMCOK TEroB (IEPEMEHHBIX), 3HAUCHUsI KOTOPBIX CEPBEpP NOJDKEH OTIPABIATh KIMEHTY B CIydae HX
U3MEHEHUSL.

B) Bce Terum mensATcs Ha MACCHBHBIC M aKTHBHBIC. KITHEHT BBI3BIBAECT OJHOBPEMEHHOE YTEHHE BCEX TErOB, KOTOPHIC ITOMEUCHBI Kak
AKTHBHBIE.

I') KIIMEHT MOCHIIAET 3aIpoC CEPBEPY U XKIET OT Hero OTBET. [Ioka oTBeT He npHmIe, paboTa KINEHTA IPeKpaIaeTcs

4) OPCHDA- 3710 ...

A) cnemndukanus craanapra OPC, mpenocraBisionias JOCTYI K yKe COXpaHEHHBIM JaHHBIM Mpoliecca

b) ciemudukanus crangapra MOK, npenocTapisioniasi JOCTYI K JaHHBIM U3MEHSFOIIMMCS B pEaTbHOM BpEeMEHHU

B) cnemuduxanus cranmapra OPC, mpenmocTaBmsromas AOcTynml K (YHKIHSAM YBEIOMJICHHS II0 TpeOOBAaHHMIO O pPa3IHYHBIX
COOBITHSIX: aBapHUIHBIC CUTYAINH, JICHCTBUS OrepaTopa, HH(QOPMAIHOHHBIC COOOILCHUS U IPYTHE

I) cnemmdukamus cranmapra MOK, mnpemocTtapmisromas AOcTyll K (QYHKOIHM OpraHM3alMd oOMeHa JaHHBIMH Mexay OPC-
cepBepamu uepe3 ceth Ethernet

5) O6bsiBnenne XML —

A) yKa3bIBaeT BEpCHIO SI3bIKa, Ha KOTOPOH HAIMCaH TOKyMeHT: <?xmlversion="1.1"?>
B) yxa3siBaeT Bepcuto sf36IKa, Ha KOTOpoit HamucaH gokyMeHT: <!DOCTYPE xml>
B)ykasbiBaeT Ha KJIacc TOKyMeHTa: importjava.util. ArrayList

I') ykaseBaer Ha Bepcnio XML: <element-name attributel attribute2>

IIK-1 Cnocoben pazpabaTsiBaTh aBTOMAaTH3MPOBAHHBIE CUCTEMBI YIIPABICHUS JJIs1 HECIOKHBIX TEXHOIOTHUECKUX MPOLIECCOB

1) OnepanonHas cucTeMa peaJibHOro BpEMEHU —

A) KOMITBIOTEpHAsi TIpPOTpamMMa, IIOJICP)KUBAOIIAS OCHOBHBIC BBIUYHCIHUTENBHbIE (YHKIMHM KOMIIBIOTEpPA W IPEIOCTABIISIONIAS
CEePBUCHI AT APYTUX MPOTPaMM U NMIPUIOKEHUH, KOTOPBIE 3aIlyCKAOTCs Ha KOMITBIOTEPE

b) mpencrarnser co0oifl COBOKYIHOCTh HPOTPAMMHBIX M JIMHIBUCTHYECKHX CpPEACTB OOIIEro WM CHELUAJbHOIO Ha3HAYCHHUS,
00eCTIeYNBAIONINX YIIPaBICHUE CO3TaHNEM M UCTIONIh30BAHNEM JTaHHBIX

B) cucrema, KOppeKTHOCTh (DYHKIIMOHHPOBAHUSI KOTOPOI OIpeersieTcss He TOIBKO KOPPEKTHOCTHIO BBIIONHEHUS BBIYMCICHUH, HO
Y BpEMEHEM 3a KOTOPBIi NoTy4eH TpeOyeMblil pe3ybTar




1") onepanuoHHasA CUCTEMA, UJICAJIbHO OAXOoAdIIas AJId UCTIO0JIb30BaHUA HAa IEPCOHATIBHBIX KOMIIBIOTEPAX, HOyT6yKaX 1 CepBEpax

2) A3wik IL —

A) TI'paduaecknit s361k. [IpencTaBisger cob60i TPOrpaMMHYIO PEATH3AIIIO JEKTPHUECKAX CXeM Ha 0a3e 3IeKTPOMAarHUTHBIX peie

B) TexcroBelii [TackanenogoOHbIH S3bIK IPOrPAMMHUPOBAHUS

B) Ipadmueckuii BbICOKOYpoBHEBbIH s3bIk. Co3man Ha 06a3e Martemarudeckoro ammapara cered Ilerpu. OmnmcbiBaer
MOCJIE0BATENFHOCTD COCTOSIHUH M YCIIOBHH NIEPEXOOB.

I') TexcToBBIi A3bIK. ANIIAPaTHO-HE3aBUCUMBIH HU3KOYPOBHEBBIH acceMOIeponog00HbIH S3bIK

3) CASE-cpeacrea —

A) cpencTtBa TEXHOJOTHYECKOM ITOATOTOBKH IIPOHM3BOJCTBA W3JCNHMH, O00ECHEYMBAIOT aBTOMATH3ALHUIO IPOrPAMMHPOBAHUS U
ynpasienust obopynosanus ¢ UITY wnu TATIC

b) wmHCTpyMeHTHI aBTOMATH3allMM IIPOLECCOB NPOCKTHPOBAHMSA M pPa3paOOTKH HPOrpaMMHOrO OOEecHeYeHHsl A CHCTEMHOTO
aHaNWTHKa, pazpadorunka I10 u mporpamMmucra.

B) cpenctBa aBTOMAaTH3alMM HMHXEHEPHBIX pAcyETOB, aHANM3a M CHMYIALNUH (U3WYECKHX IPOLECCOB, OCYIIECTBISIOT
JUHAMHYECKOE MOJEIUPOBAHUE, IPOBEPKY M ONTHMHU3ALUIO U31EIUH

I') cpencrra, opreHTHpPOBaHHEIC HA OOecTieueHne HHTepdelica orneparopa/ qUCHeTIepa ¢ CHCTEMOH yIIpaBIeHHS

4) IIporpammHoOe obecriedenue, HanpasieHHoe Ha co3nanue SCADA-cuctem
A) MathCAD, AutoCAD, TraceMode

b) TraceMode, WinCC, CAPTOH

B)CAPI'OH, AdAstrA, TraceMode

') KOMPAS, CAPI'OH, WinCC

5) K omepaiinoHHBIM CHCTEMaM >KECTKOTO BPEMEHU OTHOCSTCSI:
A) 0S-9, QNX, VxWorks

b) Windows XP, Linux, VxWorks

B) MacOs, 0S-9, QNX

T’) Chrome Os, Windows 7, VxWorks

IIK-3 CmocobeH pa3pabaThBaTh THIIOBBIE TIPOSKTHBIE pEHICHHS IO y31aM aBTOMATH3MPOBAaHHBIX CHCTEM YIPaBIICHUS
TEXHOJIOTHIECKIMH ITPOLIECCAMH

1) Kak pacummdpossiBaercs ab6pesuatypaODBC unrtepdeiica

A) Open Database Control

B) Open Driver Builder Connectivity

B) Open Digital Business Connectivity

I') Open Database Connectivity

2) Nuteprer-texnonornu B ACY TII

A) KOMMYHMKallMOHHBbIE, WH(OPMAIMOHHBIE ¥ WHBIE TEXHOJOTMHM M CEPBUCHI, OCHOBBIBASICH HA KOTOPBIE OCYILIECTBIISETCS
JesATENbHOCTD B VIHTEpHETE MITH C TOMOIIBIO HETO.

b) BryTpennne nHdopMainoHHbIE CHCTEMBI IIPEANPUATHS, TOCTPOSHHBIE C HCTIONB30BaHneM Web-TexHomornit

B) nmoaxnacc MH(GOPMALMOHHBIX TEXHOJIOTHH, CIyXaT Ml Hepefadd MHGOpMaIMU MEXIy JIByMs M Ooliee TOUKaMU Ha PacCTOSHHH,
He TpeOys IIPOBOJHOM CBSI3H.

I') pecypcel, HeoOXoauMBIe T cOopa, 00pabOTKH, XpaHEHHS B PACTIPOCTPAHCHUS HHPOpMaUT

3) OcHoBHBIM MTpoTOKOJIOM B3aumoneiictBuss WW W-kinrenta u WW W-cepBepa siBisieTcs
A) HTTP

B) HTML

B) XML

I URL

4) Anroput™ ynpasnenus [IIIUM — sto

A) HlIupoTHO-UMOYNbCHAS MOXLYJSLUS, YHpaBIeHHE MHHUMAIBHBIM 3HAU€HHEM HANpsHKEHHs Ha Harpy3ke HOyTEM M3MEHEHUs
CKBa)KHOCTHU UMITYJIbCOB, YIIPABIIAIONIMX KIIFOYOM

b) lnpoTHO-UMITyIbCHAST MOAYJISAIMSA, YIPABICHHE CPSIHUM 3HAaUCHHEM HANpsHKEHWS Ha Harpy3ke IMyTEM M3MEHEHHS CKBaKHOCTH
UMILYJIbCOB, YIIPABIIAIOIUX KIFOYOM

B) IIupoTHO-UMIyNbCHAs MOIYNALMS, YNpaBlIeHHE MaKCUMalbHbIM 3HAauU€HHEM HaNpsKeHHs Ha Harpyske IOyTEM W3MEHEHUs
CKBa)XHOCTU MMITYJIbCOB, YIIPaBIISIOIIMX KIIIOUOM

I IupoTHO-MHTETpaNnbHOE MOICIHPOBAHKE, YNPABICHHE CPEOHMM 3HAUCHHEM HANPSOKEHHA HaA Harpy3ke IOyTEM H3MEHEHHS
CKBa)KHOCTHU UMITYJILCOB, YIIPABIISAIONINX KITFOYOM

5) Kakoif Tum maHHBIX HMMeeT BXox PV (m3mepsemoe 3HaueHHE peryiaMpyeMol BEIMYHMHBI) CTAaHAAPTHOTO (YHKIIMOHAJIBFHOTO OJOKa
TN /I-perynsatopa B mporpaMmuoM cpenctse PCWORX 6

A) Real

B) Bool

B) Word

I Int




B pamxax ocBoenms mucrummebl «[IporpamMMmHOe oOecrieueHHE CHCTEM YIPABICHHS» HCHOIB3YIOTCSA CIEIYIONHe KPUTEPHH
OLICHMBAHUS 3HAHUI CTYIEHTOB 10 OLIEHOYHBIM CPEACTBAM:

CTyZneHT B pe3ynbTaTe BEIIOTHEHHS W CIA9N OIIEHOYHOTO CPEICTBA MOKET ITOTYIUTh CIICTYIONIIE OIEHKH.

OTin4HO

[TosrHOCTBIO M IIPaBHIIEHO BBITIOTHEHO, M O(OPMIICHO 33/1aHHE.

ITpu oT4éTe CTYAEHT Al MOTHEIE U IpaBIIBHEIE 0TBETH Ha 90-100% 3amaBaeMBIX BOITPOCOB MO TeMe padoTHI.

Xopomuio

IToaHOCTBIO U C HEOONBIINMH HETOYHOCTSIMHU BBITIOTHEHO U O(OPMIICHO 3aIaHUE.

ITpu oTuére CTyAEHT Jajl HE MOJNHBIE U C HEOOIBLIIMMHU OMIMOKAMU OTBETHI Ha BCE 3a/laBaeéMble BOIIPOCHI II0 TeMe PabOTHI WM IO
IIPaBUIBHBIX OTBETOB cocTaBuia 70 — 89%.

Y I0BIETBOPUTEIILHO

He noiHOCTBIO 1 ¢ omMOKaMu BEITIOJIHEHO U 0hOPMIICHO 3a/laHueE.

ITpu oruéTe CTYNEHT man HE TMOJNHBIE OTBETHI M HE Ha BCE 3aJlaBacMbIe BOIPOCHI IO TeMe pPaOoThHL. [loms MpaBHIIBHBIX OTBETOB
cocrasuia 50 — 69%.

HeynosnersopurensHo

CTyIeHT He BBIIOIHUI 3aJaHue. Jo7s npaBUIbHBIX OTBETOB cocTaBuia MeHee 50%.

OrneHnBaHNE KOMIIETEHIUI IPY H3Y49eHUN TUCHUILTHHBI «[IporpamMmMHOe obecrieueHne CHCTEM YIPaBICHUN

Ucxons w3 100-6ayuibHOM (MATHOAUTEHON) CHUCTEMBI OICHHBAaHUS CHCTEMBI OIIGHKH YCIIEBAEMOCTH CTYIEHTOB, B XOJE OCBOCHHS
M3y4aeMOi JUCHUIUINHBI CTYIEHT MOJIYYaeT HTOTOBYIO OIIEHKY, IO KOTOPOH OIICHUBAETCSl YPOBEHb OCBOCHUS KOMIIETEHIINH.

90-100 GanoB (OTAMYHO) MOBBIIEHHBIH YPOBEHb

CTyIeHT JEeMOHCTPHpPYET C(OPMHPOBAHHOCTh KOMIIETCHIMH Ha IMOBBIIICHHOM YpOBHE, OOHAapy>XHBaeT BCECTOPOHHEE,
cucTeMaTHdeckoe ¥ TIy0OKoe 3HaHWE Y4eOHOro MaTepuana, YCBOMJ OCHOBHYIO IUTEpPAaTypy W 3HAKOM C JIOTIONHUTEIBHOM
JIUTEpaTypol, PEKOMEHIOBAHHOW MPOrpaMMOM, yMeeT CBOOOAHO BBINOJIHATh MPAKTUYECKUE 3aJaHusl, MPELyCMOTPEHHbIE
NpOrpaMMoi, CBOOOJHO OMNEpPHPYeT NPHOOPETCHHBIMU 3HAHHSAMH, YMEHHSMH M HABBIKAMH, NPUMEHSIET HUX B CHTYalUsIX
MOBBIIIIEHHOH CJI0KHOCTH.

76-89 6annoB (xopomro) 6a30BEIH YPOBEHb

CTyleHT IeMOHCTpHpYeT c(OPMHUPOBAHHOCTh AMCLHUILIMHAPHON KOMIETEHIMH Ha 0a30BOM ypOBHE: OCHOBHBIE 3HAHMS, YMEHHS H
HaBBIKM OCBOCHBI, HO JOITyCKAIOTCS HE3HAYHTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHS NPH aHAIUTHYCCKUX OIepanusx,
MepeHoce 3HAHW, YMEHHI ¥ HAaBBIKOB Ha HOBbIC, HECTAHIAPTHBIE CUTYAITHH.

61-75 6annoB (y10BIETBOPUTENHHO) TIOPOTOBBIN YPOBEHD

CTyIeHT IeMOHCTpPHpYeT C(OPMHUPOBAHHOCTE KOMIICTCHIMII Ha TIOPOrOBOM YPOBHE: B XOJE€ KOHTPOJBHBIX MEpPOIPHUATHI
JIOTTYCKAIOTCSI 3HAYMTENbHBIC OMMUOKH, MPOSBISCTCS OTCYTCTBHE OTHCIBHBIX 3HAHHWW, YMCEHHIA, HABBIKOB IO KOMIICTEHIIWSM,
CTYJCHT WCIBITHIBAET 3HAUYMTENbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHWM 3HAHHWSAMHU, YMEHUSMH W HaBBIKAMH TIPH WX TepeHoce Ha
HOBBIE CUTYallUH

0-60 6amIoB (HEYIOBICTBOPUTEIEHO) YPOBSHB OCBOCHHS KOMIICTCHITHIA HIKE IIOPOTOBOTO

Kommerenmim He copmupoBaHbl. [IposBisieTcs] HEAOCTaTOYHOCTh 3HAHHI, YMEHUH, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKHW)

6.1. Pexomenayemas autepartypa

ABTOpBI, COCTaBUTEIN 3arnaBue M3narensctBoO, DNeKTpOHHBIN aapec
JI.1 | TpymrukoB, M. A. [m | [IporpamMMHBIe 1 armmapaTHBIE CPEICTBA CHCTEM Bonrorpan: http://library.volpi.ru
ap.] ynpasnenus. Beimn. 4 [OnekTporHBI pecypce] : BonrI' TV, 2013
yueOHoe mocodue - http:/library.volpi.ru
JI.2 | Bypues, A.T, Vuebnsiit cren ILC 130 STARTERKIT Ha 6aze Bousnrorpa: http://library.volpi.ru
CeBacTbsHOB, b.I". korTposuepa ILC 130 ETH (Phoenix Contact) BonrI TV, 2014

Brim. 1 [OnexTponHsIil pecypc] : MeToAuecKue
ykazanus - http:/library.volpi.ru

JI.3 | Burepc Kapmn, burtu Pazpabotka TpeboBaHUil K IPOrPaMMHOMY Mocksa: Pycckas
Jlxoi obecrieueHuto: 3-e u3., 01 penaxuus, 2014
J1.4 |Bypues, A.T. [IporpaMmmHOe oOecTiedeHre CUCTEM YIPaBIICHUS. Bomxckuii:, 2016 | http:/library.volpi.ru

BrimonaeHne ceMecTpoBOi (KOHTPOIBHOI)
paboThl [ DNEeKTPOHHBIN pecypc] : MeTOJYECKHe
ykazanwus - http:/library.volpi.ru

JI.5 |Bypues, A.T. IIporpaMmMHOe oOecTiedeHNe CUCTEM YIIPaBIICHUS. Bomxckuid: [b.n.], |http:/library.volpi.ru
JlabopaTopHsIi mpakTHKyM. HacTs 2 : 2016
MeToanveckue ykazanus - http:/library.volpi.ru




ABTOpBI, COCTaBUTEIH 3arnaBue M3narensctBoO, DneKTpOHHBIH agpec
JI.6 | Bypues, A.T. IIporpamMMHOe obecrieueHrne CUCTEM YIIPABICHHUS. Bomxkckwii: [b.u.], | http://library.volpi.ru
JlaGopaTopHbiii npakTukyM. Hacts 1 2016
[DnexTpoHHBIH pecypc] : METOIUYECKUE YKA3aHHS
- http://library.volpi.ru
JI.7 | Pu3 P.Pen. mep. ¢ O06paboTka eCTeCTBEHHOTO sI3bIKa Ha Java Mocksa: IMK
anrn. A.B. Chractuna IIpecc, 2016
JI.8 | 2Knanos C.A. OrnepaiMoHHbIE CUCTEMBI, CETH U UHTEPHET- Axanemus, 2014
TEXHOJIOTHH: YUeOHHK JIIs By30B
JI.9 |Kamus, B. U. [u np.] [MudpoBbie cucTeMBbl aBTOMATU3AIUH U Bourorpan: http://library.volpi.ru
ympaBieHus [ DNeKTPOHHBIN pecypc] : yueOHoe BonrI TV, 2016
nocodwue - http://library.volpi.ru
JI.10 | ITesiBuenko, T. A. ABTOMAaTH3UPOBAaHHBIC HH(OPMAIIMOHHO- CII6. [u op.] : https://e.lanbook.com/bo
ynpasisomye cucteMsl ¢ npumeHenneM SCADA- | Jlans, 2015 ok/67468
cucreMbl TRACE MODE [DneKkTpoHHBII
pecypc] : yuebHoe mocobue -
https://e.lanbook.com/book/67468
JI.11 | Kamms, B. U. [u gp.] ITporpamMmupoBaHre MUKPOKOHTPOJLIEPOB Bonrorpan: PIIK http://library.vstu.ru
[DnexTponHBIi pecypce] : yaeOHOe mocodue - "TlonurexHuk",
http://library.vstu.ru 2010
JIL12 | Ywuuunun, A. A. SCADA-cuctembl ¢ HHTErpalyell ynpaBieHus 1 Bomnrorpan:
MIPOCKTUPOBAHHS: yueOHOE mocodre BonrI' TV, 2013
JI.13 | Iuburosa, H. B. [u JlabopaTopHbIii MPAKTHKYM TIO IPOTPAMMHOMY Bourorpa: http://library.vstu.ru
ap.] 00eCIIeYeHHIO CUCTEM yIIpaBiIeHus [DnekTporHHbll | BonrI TV, 2013
pecypc]: yuebnoe nocobue - http://library.vstu.ru
JI.14 [Kamrs, B. U., Bypues, |IIporpaMmMHOe oOecrieueHrEe CUCTEM YIIPABICHHS Bomxckwit, 2019 http://lib.volpi.ru
A.T., Ebpemxun, C. [DnexTpoHHBIH pecypc]: yueOHOe mocodue -
158 http://lib.volpi.ru
6.2. IlepeyeHnb pecypcoB HH(pOPMaLIMOHHO-TeJIEKOMMYHMKAIMOHHOM ceTH " UHTepHer"
D1 | Caiir 6ubmuorexu BITU (pummam)BonrI TV http://library.volpi.ru/csp/library/StartPage.csp
32 | DnexrpoHHO-OMOIHMOTeYHas cucteMa "Jlanp": http://www.e.lanbook.com/
23 | DnekTpoHHas-6ubaroreynas cucrema BonrI TV http://library.vstu.ru/
24 | DnekTponHo-O6nbmMoteyHas cuctema "BOOK.RU": https://www.book.ru/
6.3 IlepeueHs MpOrpaMMHOro odecrnedeHust
6.3.1.1 | IIporpammHOe obecrieueHue s MPOBEICHHS J1abopaToOpHBIX padoT:
6.3.1.2 | MS Windows Server 2008, Microsoft Windows 7. [Toanucka Microsoft Imagine Premium
6.3.1.3 | ID df8605¢9-c758-42d6-a856-ac0ba9714ccd
6.3.1.4 | Cy6muuensuonnsiii gorosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rT)
6.3.1.5 | Cyb6munensuonnsiii qoropop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-2017rT)
6.3.1.6 | Cyomunensnonnsiit qorosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-20161T)
6.3.1.7 | Cybonunensuonnsiit qoropop Ne KC-099-2014 ot 08.04.2014r. (moamnucka Ha 2014-2015rT)
6.3.1.8 | Cybnunien3uonnsiit qorosop Ne Tr018575 ot 01.04.2013r. (moamucka ua 2013-20141T)esxerogHoe npo/yieHue
6.3.1.9 | MS Windows XP Iloanucka Microsoft Imagine Premium
6.3.1.1 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4
0
6.3.1.1 | Cy6nuuensuonnsiii gorosop Ne Tr000150654 ot 07.07.2017r. (moamnucka Ha 2017-2018rr)
1
6.3.1.1 | Cyonunenzuonnsiid goroop Ne KMUC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
2
6.3.1.1 | Cybonunen3uonnsbiit qoropop Ne KMC-108-2015 ot 07.04.2015r. (moamnucka Ha 2015-2016rT)
3
6.3.1.1 | Cy6munensuonnsbiit qoropop Ne KMC-099-2014 ot 08.04.2014r. (moamnucka Ha 2014-2015rT)
4
6.3.1.1 | Cyomunensuonnstit qorosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-20141T) exxeromHoe MpouieHne
5
6.3.1.1 | MS Office 2007 JInmensns Ne 44780109 ot 10.11.2008 (6eccpounas)
6
6.3.1.1 | MS Office 2007 JInnensns Ne 43344861 ot 26.12.2007 (6eccpounas)




6.3.1.1 | MS Office 2003 JIunensus Ne 41449069 ot 25.04.2007 (6eccpounast)

6.3.1.1 | TRACE MODE 6 (cBo6oanoe I1O http://www.adastra.ru/products/overview/licence/)

6.3.1.2 | PC WORX Express (cBoboanoe 1O https://www.phoenixcontact.com)

6.3.1.2 | CoDeSys 2.3 (cBoboanoe ITO https://www.codesys.com/the-system/licensing.html )

6.3.1.2 | Codesys v3.4 (cBobomHoe I1O https://www.codesys.com/the-system/licensing.html )

6.4 IlepeueHb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM M 3JIEKTPOHHBIX OubIHoTeYHbIX cucteM (DBC)

6.3.2.1 | UudopMaIiioHHO-TTONCKOBAasE cUcTeMa (peJepaibHOrO TOCYIapCTBEHHOTO yupexkaeHus «DenepanibHblii HHCTUTYT
MIPOMBITITICHHON COOCTBEHHOCTH (OectuiaTHBIN moctym): http://www.fips.ru

6.3.2.2 | Hayunas snekrponHas 6nbnmuoreka eLIBRARY': https://elibrary.ru/defaultx.asp

6.3.2.3 | UnudopMaIiioHHO-TTONCKOBAsl CUCTEMa MaTeHTOB: https://patents.google.com/

6.3.2.4 | DnextpoHHO-0MOMMOTEYHas crcTtema "Jlaup": http:/www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA,
INPAKTUKH) /OOPYJTOBAHUE

7.1 | BIIN (pumman) BonrI TY pacnonaraer MarepuanbHO-TEXHHYECKOH 02301, COOTBETCTBYIOMIECH AEHCTBYIOMIUM
MIPOTHBOIIOKAPHBIM MPaBUIIaM M HOPMaM U 00€CTICYMBAIOIIEH MPOBEICHIE BCEX BUIOB YUeOHOH NIESTENBHOCTH,
MIPETYyCMOTPEHHBIX YYCOHBIM IJIAHOM I10 AUCIUILIHHE.

7.2

7.3 | YueGHbIe ayAUTOPUH AJIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, JIAOOPATOPHBIX PadoT, TPYNIIOBBIX U
MHIMBUYaJIbHBIX KOHCYJIbTallMH, TEKYLIEr0 KOHTPOJIS M IIPOMEKYTOYHOM aTTeCTalli YKOMIUICKTOBaHbI Y4eOHOM
Mebenblo (yueOHast 0CKa, IT0cal0UHbIE MECTa M0 KOJIMYECTBY 00ydaromuxcst, pabouee MECTO MPeroaBaTelis) 1
TEXHHYECKUMH CPEICTBAMH OOYUCHHS, CITy>KAIIUMH IS IPEACTAaBICHUS yaeOHOH nH(OopMaIiy O0IBII0H ay JUTOPHH.

7.4

7.5 | Ilpn mpoBeeHNHN 3aHATHIH JICKIIMOHHOTO THIIA UCTIONB3YEeTCs IEMOHCTPAIMOHHOE 000pyI0BaHNE U yUeOHO-HATIISIHbIC
mmocobus, 00eceYnBalONINe TeMaTHIECKNE HILTIOCTPAINH 110 TeMaM pabodeil mporpaMMBbl TUCIIUTIIHHEL

7.6

7.7 | MartepranpHO-TeXHIHUECKOE 0OECIIeUeHre BKIIFOYaeT B ce0s 1abopaTopry, OCHAIICHHBIE JTa00paTOPHEIM 000pyJOBAaHACM:

7.8

7.9 1) JlaGoparopust A-29

7.10 | [InazmenHas nanens 421G, 1 cepsep, 10 pabounx craHIMiL.

7.11 | 2) JIabopatopus A-16

7.12| 1 cepBep, 9 pabounx CTaHIIUH.

7.13

7.14 | TlomeneHus aJsl cCaMOCTOATEBLHOM paboThl o0yuarommxcs: Meronuueckuii kabuHeT kadenpsl BAD A-25, yntanbHbIiH
3aJ1 OMOIMOTEKH, BEIYNCIUTENBHEIHN 1ieHTp BITN.

7.15 | [TomenieHus AJIs1 CAaMOCTOSATENBEHOM paboThl 00yJarOIIMXCsl OCHANICHB! KOMITBIOTEPHOM TEXHUKON C BOSMOKHOCTBIO
TOKITIOUEHUS K ceTr "MHTepHeT" 1 obecnieueHneM JIOCTYIIA B AIEKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIbHYIO CPEY
OpraHM3alxH.

7.16

7.17 | Onexrponno-6nbmoreunas cucrema BIIU (pumman) Bonr[ TY obecniednBaeT BO3MOXKHOCTD JIOCTYTa 00YJaOIIerocs u3
T000# TOYKH, B KOTOPOH MMEeTCsI JOCTYI K HHPOPMalMOHHO-TEIEKOMMYHHKAIMOHHOK ceTr "MHTepHeT", Kak Ha
tepputopun BITN (pumman) BonrI TV, Tak u BHe ero.

8. METOAUYECKHUE YKA3AHUSA JJISA OB YYAIOIINXCA 11O OCBOEHUTIO JUCHHUITIJIMHBI (MOAYJIA,
IMPAKTUKH)

OCHOBHBEIMH BUaaMu 3aHATUH 10 JAUCHUIUIAHC ABJIAIOTCA ayAUTOPHBIC 3aHATHA: JICKIIUW, IPAKTUICCKUC 3aHATUA U na60paT0prIe
3aHATHS, 4 TAKXKC CaMOCTOATCIIbHAA pa60Ta CTyACHTA.

Jlexumm

KoncnexkrupoBanue nekuuii peKkOMEHAyeTCsl BECTU B CIELIMAIbHO OTBEJCHHOM JIJIsl 3TOr0 TETPaax, KaXIblil IUCT KOTOPOU JOKEH
UMeTh oJst (4-5 cM) AJIs JOTIOTHUTEIbHBIX 3AITUCEH.

B koHCnekTe peKOMeHIyeTcs 3aMUChIBATh TEMY U IUIaH JIEKIHA, PEKOMEHAYEMYIO JINTEPATypy K TeMe. 3aIlliCH pa3IeioB JEKIUN
JIOJDKHBI IMETh 3arOJIOBKH, MO3aT0JIOBKY, KpacHbIE CTPOKH. Ha3BaHHBIE B JIGKIIUU CCHIJIKU HA TIEPBOMCTOUYHUKHU HAJI0 TIOMETUTH HA
MOJISIX, YTOOBI IPHU CaMOCTOSITEIBHOM paboTe HAHTH U UCTIOIb30BATh UX.




B KoHcHekTe JOCIOBHO PEKOMEHYETCS 3alIUChIBATh TOJIBKO OLPEICICHUS IOHATUH, KaTeropui U T.11. THOE U310KEHHOE JIEKTOPOM
JIOJDKHO OBITh 3aIIMCaHO CBOMMHU CJIoBaMU. PexomeH ryeTcst BbIpaboTaTh U NCIIONB30BaTh JOITyCTHMbIE COKpALEHUs Hanboiee
PacpoCTPaHEHHBIX TEPMUHOB U ITOHATHH.

B KOHCHEKT peKOMeHIyeTcsl 3aHOCUTH BCE, UTO MIPEHOAABATENb MUIIET Ha JOCKE, a TAKXKE PEKOMEHIyeMbIe (DOPMYIIBI, CXEMEI,
TaOIMIBI, TUATPAMMBI U T.1.

PexomeHtyeTcst U3y4uTh M 0TPabOTaTh MPOCITyIIaHHBIC JIEKIINH 0€3 TPOMETICHHS — 3TO 3HAYUTENIBHO COKOHOMHT BPEMs 1
CIIOCOOCTBYET JIyUIIIEMy YCBOSHHUIO MaTepHaa.

JlabopaTopHbie pabOThI

JlaGopaTopHBIe 3aHATHS IPEeAHA3HAYCHBI JUIS 3aKPEIUICHUS 3HAHUH, OTyYCHHBIX 00YUYaIOMUMICS IIPH OCBOCHUH TEOPETHUECKOTO
Matepuana. B xoze nposeaenust 1abopaTopHOil pabOTHI UCTIONB3YIOTCS METOJUYECKUE YKAa3aHHs MO TUCHUIIIHHE.

IIpakTryeckue 3aHATHS

[TpakTHyeckue 3aHATHS MOCTPOCHBI CICSTYIOMMM 00pa3oM: AJIsl KaXIO0ro pa3zena (TeMbl) PacCMATPUBAIOTCS IPHUMEPBI PEIICHUS
3a7a4 W BBITIOTHEHUS 3aJaHMH, a 3aTeM NPEIOCTABISIOTCS KOMIUICKTHI 33134 U 3aJaHU JUI CaMOCTOATENHHOTO pelieHns. B ciryqae
HEIIPaBIIIBHOTO PEIICHHsI 00yJalomeMycsl IPEAIaraeTcs IOBTOPUTH COOTBETCTBYIOMNIT pa3/iesl TCOPETUUECKOH JacTH, ITOCIIE YeTOo
BEPHYTHCS K PELICHHIO KOMIUICKTA 33134 U 3aJaHuil.

BeimotHeHre n 3anuTa MpakTHYeCKOH pabOoTHI IIpe/roaracT HHTePaKTHBHEIA 00MeH HH(popMalHei ¢ npenogasarenem. J{is
YCIICIITHOTO BHITTOJTHEHHS IIPAKTHIECKUX paboT peKOMEHyeTcs 3apaHee 03HAKOMUTECS € IIENBI0 M COIEPKAaHUEM TTPAKTHIECKOM
paboTHI, TOBTOPUTH TEOPETUUYECKUH MaTepHall, UMETh KOHCIEKT JICKIIMOHHOTO 3aHATHS 110 COOTBETCTBYIOIIEH TeMe.

CamocTosTenbHast pa60Ta

Ocoboe MecTo cpea BUAOB CaMOCTOATENILHON paboThI 3aHUMAET paboTa ¢ IUTEPATYyPOil, HEKTPOHHO-ONOINOTEYHBIMH PeECypcamMmu
¥ NH(QOPMALMOHHO-CIIPABOYHBIMH CUCTEMaMHU, SBIISFOLMECS OCHOBHBIMI METO/IaMU CaMOCTOSITEIIBHOTO OBIIAJICHHS 3HAaHUSIMHU.

CaMOKOHTpOIb

CaMOKOHTPOJIb 3HaHUH, ONY4YEHHbIX yUalllUMUCS IIPU U3YUEHUH pa3AeioB (OCBOCHUE TEOPETUUECKOIO MaTepHala, BbIIOJTHEHNE
MPaKTHYECKUX 3aJaHNi) PEKOMEHIYETCS OCYIIECTBIIATE C OMOIIBIO OIIEHOYHBIX CpelcTB «KOoHTpombHbIe BOIPOCHD U « TecToBBIE
BOIIPOCHD», TIPECTaBIEeHHBIX B DOHIE OLIEHOUHBIX CPeACTB. JlaHHBIE PeCypChl O3BOMISAIOT 00YUAIOMIEMYCsl CAMOCTOSTENBHO
OLIEHUTH CTEIICHb YCBOCHHUS MaTepuaIa.

MCTO,HI/I‘IGCKI/IG PEeKOMEHAalu 110 OGy‘{GHI/IIO JIUII C OTrPAaHNYCHHBIMA BO3MOKHOCTSMU 3J0POBbS U UHBAJINJI0B

B cOOTBETCTBUU ¢ METOMUYECKUME peKOMeHIaussMu MuHoOpHayku PD (yTB. 8 anpens 2014 r. N AK-44/058H) B Kypce
MPEATOJIaraeTcsl UCTIONB30BaTh COMATLHO-aKTUBHBIE H Pe(ICKCUBHBIE METOIB O0YUEHHSI, TEXHOJOTHH COLUOKYIIETYPHOM
peadMIMTalry C UEeNbIO OKa3aHHUs MOMOLIH B YCTAaHOBJIEHUH MOJTHOLIEHHBIX MEKINYHOCTHBIX OTHOLIEHUH C APYTHUMHU CTYAEHTaMH,
CO37aHUH KOM(pOPTHOTO IICHXOJIOTHYECKOTr0 KJIMMaTa B CTyAeHuecKoi rpymre. [lonbop u pa3paboTka y4eOHBIX MaTepHaioB
TIPOU3BOISATCS, TI0 Mepe HEOOXOIMMOCTH, C YIETOM IIPEAOCTABICHHU MaTepralla B pa3IHIHBIX (hopMax: ayaHanbHOH, BU3yalbHOM,
C HCIIOJIb30BaHUEM CHEUAIBHBIX TEXHUYECKUX CPEACTB U MHPOPMALIMOHHBIX CUCTEM.

OcBoenue AuCUUILIMHEI JunaMu ¢ OB3 ocylecTBisieTcsl ¢ HCIONIb30BaHUEM CPEJICTB 00yUYEeHHUs OOILEro U CIeNHaIbHOro
Ha3Ha4eHH (TePCOHAIBHOTO U KOJUIEKTHBHOTO HUCIIOIB30BaHMU). MaTepnarbHO-TEXHHIECKOe 00ecTIedeHHe ITPeayCMaTPUBAET
IpHUCTIOCcO0IeHNe ayIuTOpuii K Hykmam jun ¢ OB3.

®dopmMa IpoBEICHUS aTTECTALIUH ISl CTYACHTOB-UHBANIUIOB YCTAHABIMBAETCS C YUYETOM MHIMBUAYaIbHBIX ICUXO()U3NIECKUX
ocobennocreit. /Iyt crynenTo ¢ OB3 mpexycMaTpuBaercst tocTymHas Gopma IpeocTaBiIeHus 3alaHii OIICHOYHBIX CPEJICTB, a
UMEHHO:

. B MIEYaTHOM WJIM DJEKTPOHHOHM (opme (ISl JHIl C HAPYIIEHUSIMHU OMOPHO-ABUTATENBHOIO ammapara);

. B TIEYaTHOH (hOpME WU NMEKTPOHHOH (HOpME C YBEIUUCHHBIM MIPU(PTOM M KOHTPACTHOCTHIO (IS JIMI[ C HAPYIICHUSIMU
clIyXa, peuu, 3peHus);

. METO/IOM YTECHUSI aCCUCTEHTOM 3aJIaHusl BCIYX (TSI JIMIl C HAPYIICHUSAMH 3PEHHUS).

CTyaeHTaM ¢ MHBAIUIHOCTBIO YBEIIMYMBACTCS BPEMsl Ha MOJTOTOBKY OTBETOB HA KOHTPOJIBHBIC BOIPOCHI. J{JIsl TAKHX CTYICHTOB
IpeIycMaTpUBaeTCs JOCTyIHas (opMa IIpeJOCTaBICHHsI OTBETOB Ha 3aJaHHUs, & HIMCHHO:

. MMUCHbMEHHO Ha Oymare Wik HaOOpOM OTBETOB Ha KOMITbIOTEpe (IUISl JIMIl C HAPYIISHUSAMH CIyXa, Pedn);

. BBEIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIB30BAHMEM YCIYT acCHUCTEHTa (IUIS JIML C HAPYIICHUSIMH OIOPHO-
JIBUTATEIILHOTO amapara);

YCTHO (JIJIs1 JIUII ¢ HAPYIICHUSIMH 3PSHUS, OTIOPHO-IBUTATEIILHOTO arapara).




