MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B.JZ1B.01.01

(uHOexc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

HNHTerpupoBaHHble CHCTEMbI POEKTHUPOBAHUSA U YIIPABJICHUS

(Haumenosanue OUCYUNIUHbL)

0 HAIPaBJICHUIO MMOATOTOBKH
11.03.04 DnexTpoHHKA U HAHOZJIEKTPOHUKA

HaIpaBICHHOCTH (PO HIIb)
DNEeKTPOHUKA U pOOOTOTEXHHUKA

dopma o0ydeHHUs: OUHAs
I'ox mabopa: 2020
O6mas Tpynoemkocts: 4 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPaM

Cemectp 8

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexun 30 30
JlaGopaTopHble 40 40
IIpakTrnueckue
PykoBOJICTBO: KypcoBbie paboThI (ipoekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 70,25 70,25
CamocTosTenpHas padora 73,75 73,75
KoHnTpoas
Hroro 144 144

)

AJOKYMEHT NOArnnCAH
SNEKTPOHHOW NOAMUCHIO

CepTudpmkat: 0179E47B0048AF26BE4D0045198851C48C
Bnageneu: LWeBuos Anekcangp AnekcaHgposuy
OencteutenenH: ¢ 09.11.2022 oo 09.11.2023




Pabouyto mporpammy coctaBui(u):
JIOLEeHT, K.T.H. Tokapes /I.I'.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
11.03.04 DnexTpoHNKa U HAHORJIEKTPOHUKA

Cpok neiicTBUs padoueii MPorpaMMspl AMCHUILIMHBI 10 «24» cenTsiopst 2023 r.

YTBEPXIEHO

Ha 3acemannm kadeaps
HpOMBIHIJ'ICHHaH OJICKTPOHHKA

(mpotokon 3acexanusi Ne 2 ot «24» cenrsiops 2019 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOCHHS NUCHUIUIMHBI — MPUOOPECTH 3HAHUS W YMEHHUS, HEOOXOTUMBIC IS
CIIEIMAJIMCTOB KaK CUCTEMHBIX MHTErpaTopoB mo paspadborke u s3kcruryatanuun ACY TIT /SCADA
(aBTOMaTU3UPOBAHHBIX ~ CHCTEM  YIPABJICHUS  TEXHOJIOTMYECKUMHU  MPOIECCAMU/CUCTEMaMU
JMCTIETYEPCKOTO YIPaBICHHUS U cOOpa JaHHBIX) JJISl JUCKPETHBIX M HENPEPBIBHBIX MPOU3BOJICTB, B
TOM 4YHCIE CO 3HAHUSAMH M YMEHUSMHU MPUMCHEHHS TCOPHH UM TPAKTHKU HCIOJIB30BaHUS
COBPEMEHHBIX METOJIOB M CPEJICTB MPOBEACHUS pa3pabOToOK.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IIPAKTUKHU, HAa OCBOCHHUH KOTOPLIX 6a3preTc>1 JaHHas JUCHUIIIIMHA:
- Texaudeckue u MMporpaMMHBIC CPCACTBA BBIYUCIIUTCIIBHBIX CUCTCM U ceTeﬁ;
- ABTOMaTI/I3I/IpOBaHHBIC I/IH(bOpMaLII/IOHHO-YHpaBHHIOH_[I/IC CHUCTCMBI.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJIs1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIIEE:

- BBIIIOJIHCHHUC BLIHYCKHOﬁ KBaHHq)HKaHHOHHOﬁ pa6OTLI.

3. Iliianupyembie pe3yJibTAThl 00y4eHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

- CiocoOeH yrpaBisiTh
CBOUM BpEMEHEM,
BBICTPANBATh U
peaan30BbIBATH
TPAeKTOPHIO
CaMOpPa3BUTHUS HA OCHOBE
MPUHILIMIIOB 00pa30BaHUs
B TE€UCHHE BCEH KU3HU
(YK-6)

YK-6.1. DdpdexruBHO
IUIAHUPYET COOCTBEHHOE
BpeMms;

VYK-6.2. [Inanupyer
TPAEKTOPUIO CBOETO
po¢eCcCHOHATBLHOTO
Pa3BUTHS U IPEANPUHAMALET
IIary 10 €€ pealn3aluu.

3HaTh: IOCTAHOBKY 3aJ]aul
aBTOMATH3UPOBAHHOIN CUCTEMBI
ynpasienus (ACY)

YMeTb: NpOBOIUTH aHAIN3 00BEKTA
ynpasienus (OY).

BnageTts: nCXOAHBIMU JAaHHBIMHU
00606menHoi ctpykTypsl ACY: o
CpEICTBax ChéMa, Iepeauu,
00paboTKu HHGOpPMAIIMH U BbIAAYN
YIPaBISAIOLIMX BO3JACHCTBHM,
CPEJCTBAX UCIOJIHEHUS yIIPaBJICHUSI

- Criocobex
apryMEHTHPOBAaHHO
BLIOUpATH U
peanm30BBIBaTh Ha
HpaKkTUKe YPPEKTUBHYIO
METOHUKY
HKCIEPUMEHTATBHOTO
MCCIICTOBAHHSI
napamMeTpoB U
XapaKTepUCTHK IpHUOOpOB,
CXEeM, YCTPOWCTB U
YCTaHOBOK DJICKTPOHHUKH U
HAHORJIEKTPOHHUKH
Pa3IUIHOTO
(bYHKIMOHATIBHOTO
HasHavyenus (I1K-2)

WJI-111K-2 3HaeT METOIUKH
MPOBEICHUS UCCIIEIOBAHUI
rapaMeTpoB U
XapaKTEPUCTHK y3JI0B,
OJIOKOB

N-2TIK-2 Ymeer
MIPOBOJIUTH UCCIEAOBAHUS
XapaKTEePUCTHUK
ANEKTPOHHBIX MPUOOPOB.

3HaTh: METOJIUKY pa3pabOTKH
ApXUTEKTYpPbl HHTEIPUPOBAHHBIX
CUCTEM IIPOEKTUPOBAHUS U
yIpaBieHUs: BBIOOp JaTUUKOB U
VCIIOJIHUTENIBHBIX MEXaHU3MOB;
kommuiektanuio 11JIK; Tomosoruro
cerell U ceTeBylo anmaparypy; [1K/
HMI

YMeTb: MpoBOIUTH BHIOOD
KOMMYHHUKAIIHOHHBIX CPEJICTB
(JloKanpHBIE ¥ TPOMBILIUICHHBIE CETH),
(dhopMupoBaTh YTOUHEHHYIO
apxutektypy ACY I'AK:
crienudukanuo 1 000CHOBaHUE
BbIOOpA TEXHUUYECKUX CPEACTB.

Bnaners: npuemamu cUCTEMHON




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

WHTEerpanuu npu pazpadborke ACY
I'AK kax ACY TII/ SCADA,
METOJMKOMN pa3paboTku 00IIero
QITOPUTMA YITPABJICHUS

CnocobeH pa3pabaTbiBaTh
MPOSKTHYIO U
TEXHUYECKYIO
JIOKYMEHTAITUIO,
0OpMIISATh 3aKOHYCHHBIC
MPOEKTHO-
KOHCTPYKTOPCKHE pabOThI

(IIK-5)

WJI-1 I1K-5 3naer
MIPUHIIMITBI TTOCTPOSHUS
TEXHUYECKOTO 3aJ[aHusl IPU
pa3paboTKe IIEKTPOHHBIX
OJIOKOB;

N-2ITK-5 Ymeer
HCIIOJIb30BATh
HOPMATUBHEIC U
CIPaBOYHbIE JIAHHBIC TIPU
pa3paboTKe TPOEKTHO-
KOHCTPYKTOPCKOM
JIOKYMEHTAIUH,
WJ-3I1K-5 Bnageer
HaBbIKaMu 0(pOpMIIEHUS
MIPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTAIuH B
COOTBETCTBHUH CO
CTaH/IapTaMH.

3HAaTh: MPUHIIMIIBI TOCTPOCHUS
TEXHUYECKOTO 3aJIaHus MPU
pa3paboTKe UHTETPUPOBAHHBIX
CHUCTEM MPOCKTUPOBAHUS U
yIpaBICHUS

YMeTh: UCII0Ib30BaTh HOPMAaTUBHBIC
Y CIIPABOYHBIC JaHHbBIC ITPU
pa3paboTke MPOEKTHO-
KOHCTPYKTOPCKOM JTOKYMEHTAIIMU Ha
HHTCTPUPOBAHHBIC CUCTCMBI
IPOCKTUPOBAHUS U YIIPABJICHHSI

Bnagers: HaBbIKaMu 0(OPMIIEHHUS
IPOEKTHO-KOHCTPYKTOPCKOH
JIOKYMEHTAIlMU B COOTBETCTBUHU CO
CTaHJapTaMH Ha UHTEIPUPOBAHHbIE
CUCTEMBbI IIPOEKTUPOBAHUS U
yIpaBJICHUS




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

(TeXHOJIOTMYECKUX) IPOrpaMM M UCIIOJIHUTENIbHbIE
CHCTEMBI JUIs L1esieBoit miathopMbl. MeTo bl OTIIaAKN
YIPaBILSIIOIUX (TEXHOJIOTHYECKUX) IPOrPaMM.

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSITHH Oo0nbem,
Moayas (pa3gen) | y4eOHOi N CemecTtp banabl | UHTEepakTUB, 4.| (HAaHMEHOBaHHe
(yuedoHoOl padoTHI) u.
padoThI OLIEHOYHOI'0
Cpe/cTBa)
Mognyns 1. UnTerpanus Jlek, JIab, Cp |Hepapxuyeckue ypoBHH B HHTETPUPOBAHHBIX CHCTEMAX 8 10 - 2 3aIInATa
CpencTB B CHCTEMaX MPOU3BOJICTBEHHOM aBTOMATH3aLUH U 60DATOPHEIX DAGOT
IPOM3BOJICTBEHHOIT OPraHU3allMOHHOTO YIPABICHHS. YPOBHHU, OTHOCSIIUECS J1abopaTop p
ABTOMATH3aIHH. k ACY TII. Urrerpanus CY Ha 6a3ze nepapxuu
MIPOMBIIUIEHHBIX 1 KOMIIBIOTEPHBIX CeTeH. Y POBHU
IIPOrPaMMHO-TEXHUYECKUX KOMIIJIEKCOB.
Jlex, JIa6, Cp | PacnipenienéHnble ManoMaciiTaOHbIE CUCTEMEI 8 10 - 1 3aImuTa
ynpasieHus. [lonmHoMacmTabHbIe pacpeenéHHbIC 6 6
CHCTeMBI yrpaBieHus1. LludpoBbie cHCTEMBI yIIPaBICHUS. PIa00PATOPHBIX paboT
BiusiHEe XapaKTEepUCTUK YIPaBIsIeMOro Mporecca Ha
TpeOOBaHMs K KOMIIOHEHTAM CHCTEMbI yIPaBICHUS
Monyns 2. Cpencrsa Jlek, J1ab, Cp | Cucremsl peanbaoro Bpemenu (CPB). Onpenenenue. 8 10 - 1 3aImuTa
[pa3pabOTKH UCIIOTHEHUS Buner CPB 1 ux 0co0eHHOCTH O peakuy Ha COOBITHS: 1260DATOPHEIX DAGOT
CHCTEeM pearbHOTO BpeMEHH CHCTEMBI JKECTKOTO U MATKOTO PEabHOTO BPEMEHH. patrop p
KOMITOHEHTHI annapaTHoro U MporpaMMHOTO
obecrieuenust, BIUstomye Ha Bpems peakiun CPB.
Otmane CPB ot OC o0mero HazHaYeHHS.
Jlek, JIab, Cp | OcHoBHble mapameTpsl CPB (Bpems peakiuu Ha 8 10 - 1 3aImTa
COOBITHSI, BpeMsI IIEPEKITIOUCHHUS] KOHTEKCTa, pa3Mephl U 6 6
ap.). Mexanusmsl CPB: anroputmsl qucneTyepu3aniu PIabOPaTOPHBIX paboT
MPOIIECCOB U MOTOKOB, 00paboTKa COOBITHIT, pa3BUTHIE
cpencTBa paboTh ¢ TaliMepaMH, «CTOPOKEBBIMH
TaiiMepaMmny, paboTa ¢ pa3IenseMoil MaMAThIO 1 1p.
[Tonstue o «cucreme, ynpasisieMoOi KpUTHIECKUMU
CPOKaMm».
Mognyns 3. Cpencrsa Jlex, JIa6, Cp | AHayM3 TEXHHYECKUX MPOLIECCOB M CUCTEM YIIPaBJICHHUS 8 10 - 1 3aImTa
[Pa3pabOTKH U OTIIA/IKH ¢ nomouisio Mozieneit. CTpykTypupoBaHHe MoJIeNei
[YIIPaBJIAIOLINUX IIPOIpaMM ynpasieHus. OCHOBHBIE TUIIBI MoJienieil. OCHOBHEBIE J'Ia60paTOpHBIX paGOT
Y1 CUCTEM YIIPABJICHUA 2-T0 Cl'IOCO6l:I MOJCINPOBAaHUA JUHAMHWYCCKUX CUCTEM, BUbI
[YPOBHS OIMCAaHHI: aHAJIOrOBOE; IUCKPETHOE BO BPEMEHH;
JIMCKPETHAs TI0CNIeJOBATENbHOCTD COOBITHI; MOJIEIH C
HEOIpeeIEHHOCTIMU
Jlek, JIab, Cp | UucTpymeHTapuu Aj1s pa3pabOTKH yIPaBIISIONHX 8 11 - 1 3aImTa

imabopaTOpHBIX paboOT




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus, 4.

®opMbl TEKYLEr0
KOHTPOJIfA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Monymns 4. IIpoMBIIITICHHBIE
cetu. OCHOBHBIE
xapakrepucTuku. [Ipumepst
[IPOTOKOJIOB U UX
[peanu3anus

Jlek, JIab, Cp

Hepapxuueckue ypoBHu cereil. [IpoMblIIITIEHHBIE CETH.
[onsTHE 1M(POBOI NPOMBIIIIICHHON CETH. YPOBHU
npombinuieHHbIX ceteid B ACY TII. IIpomblinieHHBIE U
oducHbIE (KOMITBIOTEPHBIC) CETH — CPaBHEHHE
0CcO0CHHOCTEH M XapaKTePUCTHK.

12

3aIluTa
mabopaTopHBIX padboT

Jlek, J1a6, Cp

FieldBus tuma AS-i OcobGeHHOCTH IPUMEHEHHS,;
tonosioruu. ProfiBus — cemelicTBo mpoToKOJIOB.
VipasieHue JOCTYIIOM, TOMOJIOTHSL, CPEbI IIepeIayH.
KoMMyHHKalHOHHBIE CPEICTBA U MHTErPALHst C JPYTUMH
OPOMBIIUICHHBIME ceTAMA. O630p KOMMYHHKAIMOHHBIX
cereii Allen- Bradley

12

3ammra
71a00paTOPHBIX padOT

Monyns 5. SCADA-
CHCTEMBI: TUCHETIEPCKOe
yIIpaBiieHHe 1 cOOp TaHHBIX.
Heo0OxoauMocTh ¥ QyHKINH
[TpeHakEPOB

Jlek, J1a6, Cp

SCADA-—cHCTEeMBI: AUCIETYCPCKOE YIIPABICHHUE U COOP
naHHEIX. HazHauenue, o6nacts mpumMeHeHust. OyHKInu
yejoBeka-orneparopa. OcobeHHOCTH Iporiecca
YIIpaBJICHUs B AUCTIETYEPCKUX cuctemax. Oomiast
crpykrypa SCADA-cucremst. [Tousitust RTU, MTU.
OdynkiroHansHbIe Bo3MokHOCTH SCADA-CHCTEMEIL.
TpeboBanus k MTU (APM nucnieruepa) ass
obOecrnevenus kauectseHHoro HMI (uemoBeko-
MAaIIMHHOTO UHTepdeiica).

12

3ammra
J1a00paTOPHBIX padOT

Jlex, J1a6, Cp

Heo0xoquMoCTh 1 GYHKINH TPEHAXKEPOB JUTS
ornepatopoB / pucnerdepos. OcoOeHHOCTH
OTIEPaTOPCKOTO YIPABICHHS B MITATHBIX M HEIITATHBIX
cutyanusax. Buasl penaxepos. KommnekcHbie
KOMIIBIOTEPHBIE 00yJaloIIie CHCTEMBI — CTPYKTYpa:
TEOpHsi, MOICTNPOBAHNE, YIIPABICHIE HA OCHOBE
MHEMOCXeM, TecTHpoBaHKe. PYHKIMU NpenoaaBaTess \
HHCTPYKTOpA.

12

3aIuTa
1a00paTOpHBIX PaboOT

Jlex, J1a6, Cp

(DyHKL[PIOHaHbeIe BO3MOXXHOCTHU U TUIIOBasA CTPYKTYpa
SCADA-nakeroB. Cpefcrsa BU3yalu3aluy —
rpadraeckne pegakropsl. [IOHSTHE O BHYTPECHHUX U
BHEIIHHUX Terax. [[pOeKTHpOBaHME CTATHYECKHX
MHEMOCXEM U JMHAMHKH UX TIOBeAeHus B ON-line
pesknme mponecca. TpeH/IbI peanbHOro BpEMEHH U
apXxuBbI. AJTapMbI U COOBITHS. BKITFOUaromue s3pIKu
IIPOrpaMMHUPOBAHHS.

12

3aImuTa
1a00paTOpHBIX paboOT




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus, 4.

®opMbl TEKYLEr0
KOHTPOJIfA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Monys 6.
MHCcTpyMEHTaIbHbIE
cpencTBa i pa3pabOTKU
HMI . OcHOBBI TEXHOIOTUH
paspabotkn SCADA-
mpoekta (HMI)

Jlek, JIab, Cp

HuctpymenTanbHble cpeacTa 1 paspaborku HMI:
SCADA-makeTsl (Ha3HaYCHHE, HEOOXOIHUMOCTE ).
Iporpammuo-anmnapatssie wiathopmser SCADA-
HMHCTPYMEHTApHEB; CPEICTBA CETEBOH MOICPKKY;
TEXHOJIOTHH KIHEHT-cepBep. OCHOBBI TEXHOJIOTHH
paspabotkun SCADA-npoekta (HMI). Ob1uue npuHIMIEL
TEXHOJIOTHHU Pa3pabOTKH.

12

3aIluTa
nabopaTopHBIX padboT

Jlex, JIa6, Cp

CuctemHas uHrerpanus. Papaborka ACY
TexHonorndeckoro komrurekca kak ACY TIT/ SCADA.
Pazpabotka ACY I'AK mexo0paboTku, (apyroro
TexHoJormyeckoro komiiekca) kak ACY TIT/ SCADA.
CuctemHas unterpanus. OCHOBHBIE 3Tallbl Ipoliecca
MIPOEKTHPOBAHUS: aHAIU3 00BbEKTa, HICHTU(HUKAIIHS
rapaMeTpoB, pa3paboTKa JOTUKO-MaTeMaTHYeCKON
MOJIENH, BBIOOP aTYNKOB M HCHOIHUTEIHHOTO
obopynoBanus, pazpaborka apxutekrypsl TC,
pazpabotka [10 CY, pa3pabotka HMI.

10,75

3aIluTa
n1abopaTopHBIX padboT

IIA

0,25

Hroro:

144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
1. TexHonoruu TPaIUIIMOHHOTO OOYICHHS
1.1. JIexknoHHbIE 3aHATHAS
1.2. CamocrositenpHas paboTa
1.3. JIaGopatopHbIe 3aHATHS
1.4. lnnuBuyanpHBIe JOMAIIHUE 33JaHusd (B KadecTBe BONpoca K 3aliuTre jJabopaTopHOU
paboThI)
2. TexHOMOTHA MOYJIBLHOTO O0YUYEHUS
2.1. Paz0Ouenue npenoiaBaeMoro Marepualia Ha OTACIbHBIC MOYITH
3. TexHomorus mpoo6JIeMHOro 00yJYeHUs
3.1. OBpucruueckas decena
3.2. luckyccus
3.3. YueOHoe ucciegoBaHue
4. Texuonorus oOy4yeHus: B COTpPYTHUYECTBE
4.1. Pa3OueHue CTyICHTOB Ha KOMaH/Ibl JUIsl pEIIEHUs] KOHKPETHBIX 3a/1a4
5. HHTepakTuBHBIE TEXHOJIOTUU
5.1. JleMOHCTpallMOHHBIN METO 00YUEHHUSI
5.2. Pabora B rpynmax
5.3. DBpucTHueckas Oecena

6. MeToauyecKkue yKa3aHusl 0 OCBOECHHIO TN CIHHIJIMHbI
PexomeHyeTcst moceneHue JeKIIMOHHBIX 3aHATHI; CAMOCTOSTEIbHOE H3yYEHHE MaTepraa;
BBITIOJTHEHHE, 0OPMIICHHE U 3alIUTa J1a00paTOPHBIX PadoT.

7. OneHo4YHbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa kxoHTpo/IMpyemMoii KOMIIeTeH U HaumenoBanue
(WM ee 4acTm) OLICHOYHOI'0 CPEACTBA
8 YK-6 Brinonnenue u 3ammra 1a60paTOpHBIX
pabot. Borpocsl k 3a4ery.
8 [1K-2 Brinonnenue u 3ammra 1a60paTOpHBIX
pabot. Borpocsl k 3a4ery.
8 [1K-5 Brinonnenue u 3ammra 1a60paTOpHBIX

pabot. Borpocsl k 3a4ery.

7.2. TunoBblie 3aaHMs WM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKYIIET0 KOHTPOJIsA

7.2.1. BoinoJiHeHNe U 3a1UTA J1a00PaTOPHBIX padoT

Tunosoi npumep 3axanus
BrimonauTh, 0POPMUTE U 3aUTUTE TA00PATOPHYIO PabOTy

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA
JlabopaTopHbie pabOTHl BHIMOJHAIOTCS B Opuramax. JlabopatopHas pabota J0obKHA OBITH
BBIMIOJTHEHA. Pe3ynbTaThl oopmiieHsl B BHue oTdeTa. Jlamee CTyAEHT JOJDKEH 3allUTUTh paboTy,

OTBETUB Ha TEOPETUYECKUI WIN MPAKTUYECKUI BOIPOC.

Kpurepum ouenku:
JlaboparopHas paboTa He BHINIOJTHEHA: CTYACHT MOMy4YaeT OTpHUIIaTeIbHbIC IITPadHbIC OaTbI.
JlaGopaTtopHast pabota ohopmiIeHA: CTYJAEHT MOJydaeT 0auibl 32 0hOpMIICHHE.



JlaGopatopHas paboTa 3aluIleHa: CTyICHT MoJyyaeT Oasulbl 3a 3alIUTy.

7.3. OIIeHO‘lHBIe cpeacrea aJid HpOMe)RyTOqHOﬁ aTrTeCTallum 1Mo uMToramMm OCBOCHHUSA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOME:KYTOYHOM aTTecTaluu

Cemectp 8
Ne
/i Bomnpocsl k 3auery
1 | Uepapxuueckre ypoBHU B MHTETPHUPOBAHHBIX CHCTEMaX MMPOM3BOACTBEHHOW aBTOMATU3AIIUH
Y OpraHu3allMOHHOTO YIPABJICHUS.
2 | Cucremsl peanbaoro Bpemenu (CPB). Onpenenenne. Buast CPB 1 ux 0coOGeHHOCTH.
3 | OcHOBHBIE NTAPAMETPBI CUCTEM PEATBHOI0 BPEMEHH (BpeMsl peakliiu, pa3Mepsl U JIp.)
4 | Cucremsl pa3zpabotku u ucnonaenus CPB.
5 | MHcTpymMeHTapuu A pa3pabOTKU yIPaBISIOUIMX (TEXHOJIOIHYECKHUX) TPOrpamMm
6 | MeTozp!l OT/Ia KU YHOPABISIOMIKX (TEXHOJOTHUECKUX ) nporpaMM. JJlocronncrBa. Hegoctatku
7 | TexHOIOTHYECKHUE SI3BIKH TPOrPAMMHPOBAHUS KOHTposuiepoB. O630p
8 | Uepapxuyeckue ypoBHHU CeTel.
9 | Ilpomemuiennsie cetu (FieldBus): crannapr, Ha3HaueHHE.
10 | OducHble M HPOMBIIUICHHbIE CETH — CPABHEHHUE XapaKTEPUCTHK: YPOBHHM IPOTOKOJIOB,
KOMMYHHKAIIMOHHAs anmnaparypa
11 | SCADA—cucremsbl: Ha3HaYeHUE, 00JaCTh TPUMEHEHUS.
12 | IlpombIIIeHHBIE CETH: CIEM(PUYECKII HAOOp TpeOOBaHUIA.
13 | OducHble W TPOMBINUICHHBIE CETH — CPAaBHEHUE XapaKTEPHCTUK: BUABI M CTPYKTYPHI
IaKeTOB OOMEHa, METO/bl JOCTYIa
14 | O6mas crpykrypa SCADA-cucTeMsl.
15 | Ilpomeinennsie cetu FieldBus tuma AS-i: 0cOOEHHOCTH MPHUMEHEHHS; TOOJIOTHH; METO
JIOCTYTIA; XapaKTePUCTUKA MPOTOKOJIA; KOMMYHHUKAIIMOHHBIE CPEJICTBA.
16 | IIpombiuutennsie cetn FieldBus tuma AS-i: mHTErpamus ¢ IpyrHMH MPOMBIIUICHHBIMU
CETSIMHU.
17 | ProfiBus — cemeiicTBO MPOTOKOJIOB. Y IpaBlIeHUE JOCTYIIOM, TOIIOJIOTHSI, CPEIbl IepeIadH.
18 | ProfiBus — cemeiicTBo mnpoTOKOIOB. KOMMYyHUKAIIMOHHBIE CPEACTBA M HMHTETPalUs C
JPYTUMH IPOMBILIUIEHHBIMHU CETSAMHU.
19 | Oco6ennoctn SCADA kak mporuiecca yrpaBieHusl.
20 | TpeboBaHMs K OpraHH3allMK YeJI0BEKO-MamHHOro nHTepdeiica (HMI)
21 | OcHoBHble (yHKIMHU YyenoBeka-oneparopa SCADA.
22 | Heo6xommumocts u pyHkimn TpeHaxépo SCADA
23 | HART-nporokoi: obuye cBeieHus; 0030p CpeACTB ONUCAHMSI U TapaMeTPUPOBAHHUS
24 | HART-nporokon: nmoakiodeHne naTeueKTyanbHbeix HART-ycTpolicTs.
25 | CAN — npotokon. Haznauenue. Tonosnorusi.
26 | CAN — mporokois. Metoa noctymna u 0COOEHHOCTH CTPYKTYpHI (ppeiima.
27 | Ilpumepst SCADA-naketoB: SIMATIC WIinCC (TRACE MODE, InTouch, CIMPLICITY u
Jp., IO BBIOODY)
28 | OcHoBbl TexHostoruu paspadborkn SCADA-npoekta (HMI).
29 | SCADA-makeThl: Ha3HAYCHHE, HEOOXOIUMOCTb.
30 | TumoBas cTpykrypa (Bosmoxknoctn) SCADA-nakera.
31 | Pazpaborka ACY T'AK mexo0paboTku (Ipyroro T€XHOJIOTHYECKOTro Komiuiekca) kak ACY
TII/SCADA.
32 | ACY TII/SCADA. CucrtemMHasi HHTETpaIysl.




Bomnpocsl k 3auer
n/n p y

33 | ACY TII/SCADA. OcHoBHBIE 3TaIlbl IPOIIecca MPOCKTUPOBAHUS.

34 | O630p kommyHuKanmoHHbIX cereil Allen-Bradley: ocHoBHbIe dyHKIMHM ceTeil.

35 | O630p komMmmyHukanmonusix cereit Allen-Bradley: tunuynbie moakioyaeMble yCTpOCTBA.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHUs
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOM
aTTecTanuu
8 3auer (yCTHO) «3a4TEHO» OTBeT Ha 3a4€THHIEC BOIPOCHI
«HE 3a4TECHOY» OTcyTCTBHE OTBETOB Ha BOIPOCHI




8. YueOHo-MeTOoAMYecKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMILTHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoN4YecKoe nmocoodue,
HPAKTHKYM, 1p.) HaumeHnoBanue
p y 9 p‘ BBC
1 | U.A. Konormesa NubopmanmoHHbIe CUCTEMBI M TEXHOJIOTUH y4eOHUK 2017 3BC "IPRbooks"
YIPABICHUS
2 | B.A. Hemtunos WuTemiekTyaabHble CHCTEMbI yueOHOe mocooue 2017 3BC "IPRbooks"
MIPOEKTUPOBAHUS U YIIPABIICHUS
TEXHUYECKUMH 00BEKTaMH B 4-X YaCTAX.
4.2
3 | B.A. HemTtrrOB WuTemiekTyaabHble CHCTEMbI yueOHOe mocooue 2018 3BC "IPRbooks"
MIPOEKTUPOBAHUS U YIIPABIECHUS
TEXHUYECKUMH O0BEKTaMH B 4-X YaCTSX.
4.3
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuecTBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJi0BOK) I'ox u3panus OndmoTexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanmue

NPaKTHKYM, JAP.)

IBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToInYecKoe mocooue,
HPAKTHEYM, 1p.) HaumeHoBaHue
P » AP g)e
1 | A.T.Cxuprnanze, T. . WHTerpupoBaHHbIE CUCTEMBI y4eOHUK 2010 1
Jlazapesa, 1O. @. MIPOCKTUPOBAHUS U YIIPABICHUS | YICOHHUK
MapTeMbsSHOB JUISL CTY/ICHTOB BY30B
2 | T. . JlazapeBa HNHTerpupoBaHHBIC CUCTEMBI yuebHoe mocobue 2016 1
MIPOSKTUPOBAHHMSI U YIIPABJICHHUS B
MalIMHOCTPOEHHUH : CTPYKTYpPa U COCTaB
3 | U. A. Konomnesa WudopmManoHHbIe CUCTEMBI U TEXHOJIOTHH y4EOHUK 2012 3bC "IPRbooks"

yIIpaBJICHUs




8.3. Ilepeuenb mpodeccHOHANBHBIX 0a3 JAHHBIX U WHGOPMAIMOHHBIX CHPABOYHBIX
CUCTEM

-. IPRbooks[DnexrponHnslii pecypc] : HaydHas snekTpoHHast Oudanoreka. — Mocksa : HOB,
2000 . — PesxuMm mocryma : iprbookshop.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

- Elibrary[Dnexrponnslii pecypc] : HayuHasi 37eKTpoHHas Oubimnoreka. — Mocksa : HOB,
2000 . — PesxuMm mocryma : elibrary.ru. — 3arm. ¢ skpana. — SI3. pyc., aHri.

- XKypuan «CunoBas 3MeKTpOHUKa» [DIEKTPOHHBIN pecypc] : Hayd. )KypH. / — DJIEKTPOH.
KypH. — MockBa, Caukt-IlerepOypr. — Peskum moctyma K xkypH.: http://power-e.ru/

- WebofScience[ DnekTpoHHBII pecypc] : MyIbTUIUCIHMILUIMHAPHAS pedepaTtuBHas 0Oa3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016 . — Pexwum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrJ.

- Scopus[DnexTpoHHbI pecype] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Hanmenosanue IO PexkBU3HUTHI uormsf)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: moroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox

JEHCTBHSI — OECCPOYHO

2 | Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok
JeCTBHA — OECCPOYHO

8.5. Onucanne MarepHaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM /Il OCylIeCTBJICHUSI
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ap. 00BEKTOB 1JIsl NPOBECHUS
NPAaKTHYEeCKUX U J1a00paTOPHBIX 3aHATHH,
MOMEILIEeHUH JJI51 CAMOCTOATENbHOMI
paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

Ne

u/n ITepeyenb 0CHOBHOTO 000pYAOBAHMA

3-402 "JIaGopaTopus UMUTALIUOHHOTO
MO/JICITUPOBAHMUSL.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATUN CEMUHAPCKOI0 THUIIA.
VY4ebHas ayIuTopus 11 KypCOBOTO
MIPOEKTUPOBAHMUS (BHITIOTHEHUS KYPCOBBIX
pabor).

VY4eOHas ayTuTOpHS ISl IPOBEICHUS
IPYTIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTAIII

VYuebHas ayTuTOpHs Ui IPOBEICHUS
3aHSATHI TEKYIIETO KOHTPOJIS U
MTPOMEXKYTOUHOM arTecTaruu."

IIvT >neKTpUYECKUM , CTOJI ABYXMECTHBIN
YYEHUYECKHUH, CTOJI IIPENOIaBATENbCKUN ,
JIOCKa ayIUTOPHAas , CTYJ , KOMIIBIOTEPHI ,
KAIIIO3H.

I'-401 ITomemenue It CaMOCTOSITENBHOI
paboThI 0OyYaIOIINXCS

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPbI
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