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1. llesu u 3212494 AU CIUILIHHBI

[{enbro OCBOEHUS AUCHMILIUHBI SBISETCS MPUOOPETEHHUE CTYIEHTAMHU MPAKTUYECKUX
3HAHUU U YMEHHUU B CAMOCTOSITEIILHOM PEIICHUH 3a/1a49 IPOEKTUPOBAHUSA U TEXHUYECKOTO
00CITy’)KMBaHHS ABTOMaTH3UPOBAHHBIX CUCTEM YIIPABIEHUS TEXHOJIOTMYECKUX MPOLECCOB.
OcHOBHOI1 3a71aueil AUCIUIUIMHBI SBIIsI€TCA (POPMUPOBAHUE MPEACTABICHUMA O
TEXHOJIOTMYECKHX Ipolieccax U HapaOOTKHU HAaBBIKOB PEILICHUs 3a7a4 aBTOMaTU3aluu, a
TaK K€ IOHMMaHUE O TEKYIIEM COCTOSIHUM aBTOMaTU3UPOBAHHBIX CUCTEM YITPABIICHHUS.

Kparkoe cogepkaHue TUCHMIIIMHBI

B kypce "ABromMaTtu3zanus u poOOTH3aLKs TEXHOIOTHYECKUX MPOLIECCOB"
paccMaTpUBarOTCsl HauboJee pacnpoCTPaHEHHbIE AaBTOMATU3UPOBAHHBIE TEXHOJIOTHUECKUE
KOMILJIEKCHI, KCTIOJIb3yEMbI€ B MPOMBILIIIEHHOM MTPOU3BOJICTBE, YTO OTPAKAET
COBPEMEHHBIN MMOIX0/ K aBTOMATU3allud MalllMH U MEXaHU3MOB, B3aMOCBSI3aHHBIX
TEXHOJIOTMYECKHUM IporieccoM. B mponecce 0CBOCHUS TUCHUTIIIMHBI IPAKTHYECKUE
HaBBIKU OynyT GOpMHUpPOBaThCs B (POpME BBIIOIHEHUS IPAKTUUECKUX U 1a0OPaTOPHBIX
paboT. Bus mpoMeKyTOUHOM aTTeCTallii B CEMECTPE - 3a4eT.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA

AUCIHUIIINHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS
OIT BO (kommieTeHIInN)

[Inanupyemsblie pe3yabTaThl
00y4eHUs 10 TUCLUIIIINHE

OIIK-2 CniocobeH NpuMeHSITh OCHOBHbIE METO/BI,
CIOCOOBI U CPENICTBA MOTYUYEHUS, XPAHCHHUSI,
nepepadoTku HHGOPMAIUU MPU PELICHUH 33134
pohecCHOHATBHOM JIeITeTLHOCTH

3naeT: OCHOBHBIE UCTOYHUKH U (hOpPMAThI JAHHBIX B
ACY TII (naruuxku, SCADA, MES-cucrtemsl);
METOJIbI cOOpa, 00pabOTKH U BU3yaTn3aIluu
MPOMBIIIUICHHBIX JAHHBIX; PUHIIAITBE pa0oThI 0a3
aHHBIX U 00TaYHBIX XPAHUIIHUIL B TPOMBIIIICHHOMN
ABTOMATH3AIINH;, COBPEMEHHBIE CTAHIAPTHI U
npotokoisl oomeHa ganHbiMEA (OPC UA, Modbus,
Ethernet/IP)

Ymeet: HacTpanBarh cructembl cOOpa TaHHBIX €
MPOMBIIIIIEHHOTO 000pYI0BaHuUs; 00pabaTeIBaTh U
aQHAIM3UPOBATh HH(OPMALIKIO C UCTIOIB30BAaHHEM
cnermanusupoBanHoro [10 (MATLAB, Ignition,
WinCC); paboTaTh C IpOMBINIJIEHHEIMU 0a3aMu
aHHBIX U CUCTEMaMH apXUBUPOBAHMSI TAHHBIX;
MHTEPIIPETUPOBATH PE3YJIBTAThl aHAJIN3A JISI
MPUHATUS TEXHOJIIOTUYECKHUX PEIICHHH.

MMeeT nmpakTUUECKUi OTBIT: paObOTHI C
MPOMBIIIUICHHBIMU HHTEpQeiicaMu B CUCTEMaMuU
MOHHMTOPUHIA; METOJIaMU CTaTUCTUYECKOU
00paboTKU M (PUIBTPALIUK TPOU3BOACTBEHHBIX
TaHHBIX; TEXHOJIOTUSIMU UHTETPALIUN
WH(POPMAITMOHHBIX TOTOKOB B €IMHYIO CUCTEMY
YIIpaBICHUS.

OIIK-14 Crioco6eH pa3pabaThiBaTh alTOPUTMBI U
KOMIBIOTEPHBIEC MPOTPAMMBI, IPUTOIHBIC TS
MIPAKTHYECKOTO MPUMEHEHHUS

3HACT: MIPUHIIHUITEI AITOPUTMH3AIAH
TEXHOJIOTMYECKHUX MPOIIECCOB, SA3BIKH
MPOrPaMMHUPOBAHUS TIPOMBIITUICHHBIX
koutposuiepos (LAD, FBD, ST), metozast
pa3paboTKu mporpammHoro obecnedeHus aiss ACY

TI1, ocobennoctu unterpanuu [10 ¢




MPOMBIIIUICHHBIM 000pYIOBaHUEM

YMeeT: pa3pabarbIBaTh aJrOpPUTMBbI YIIPaBICHUS
TEXHOJIOTHYECKUMH MTPOLIECCAMH,
nporpammupoBath [IJIK u SCADA-cucremsi,
TECTUPOBATh M OTIAKHUBATH IPOTPAMMHOE
obecrieueHre, JOKYMEHTHPOBATh pa3paboTaHHBIC
perieHus

HMeeT nmpakTUUECKUi OMBIT: pabOThI B Cpeiax
MPOrPaMMHUPOBAHUS TPOMBIIIUICHHBIX
koHTposutepoB (TIA Portal, CODESYS), meTonamu
00BEKTHO-OPUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHUS
st ACY TII, TexHonorusiMu BHEAPEHUS
MPOrPaMMHBIX PEIICHUI B MPOU3BOJCTBCHHBIE
MPOLECCHI

[TK-2 Cnocoben obecneunBath 3G HEKTUBHYIO
IKCIUTYaTaIMI0 THOKUX MPOU3BOJCTBEHHBIX CHCTEM
B MallIMHOCTPOCHUHA

3Haetr: HacTpoiiku cucteM aBTOMAaTH3aMKI
MIPOLIECCOB, AaHAIIN3a KOHCTPYKTOPCKOMN
TOKYMEHTAIUH JIJIS1 BBISIBIICHUS IPUYUH
HE0CTAaTKOB U BO3HUKAIOLIUX HEMCIIPABHOCTEN
Ymeer: HacTpanBarh cCTEMBI yIIpaBICHUS U
00paboTKK MH(POPMAIMH, YIIPABISIOIINE CPEACTBA U
KOMILJIEKCBI; OCYLIECTBIISITh X PErIAMEHTHOE
HKCIUTyaTallMOHHOE 00CITyKUBAHUE C
MCII0JIb30BaHHEM COOTBETCTBYIOIINX
WHCTPYMEHTAJIBHBIX CPEJCTB; ONITUMU3HPOBATH
MHOTOMEpPHbIE JINHEHHBIE OOBEKTHI B CTATHKE;
ucnosib3oBath kKomnbiorepHsie CAD/CAM cucteMsl
TSI aBTOMAaTH3aIUH Ipoliecca MOATOTOBKU
YIPaBISAIOLIUX IPOrpaMM I CTaHKOB. YHTaTh
YepTEkKH U CXEMbI 0ObEKTOB aBTOMATU3ALINU.
VmeeT mpakTudeckuil onbIT: B BeIOOpE U
COMIacCOBaHUU PabOTHI 000PYIOBAaHUS /IJIsl 3aMEHBI B
[POLIECCE IKCIUTyaTalluu U MPOEKTUPOBAHUS
cTaHKOB ¢ cucteMon UITY.

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.27 DnemMeHThl TUAPABINYECKUX U
[MHEBMATHUYECKHUX TIPUBOIOB IPOMBIITUICHHBIX
pOOOTOB,

1.0.24 DnexTpuueckre U3MEpEHus U TaTYNKH
00paTHBIX CBsI3EH

He npenycMmoTrpensl

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH!

JlucuurimHa

TpeboBanus

1.0.24 DnexTpuueckre U3MEpeHus 1 1aTYUKU
00paTHBIX CBs3CH

3naet: TpeOGoBaHMs K MOBEpKE U KaJHMOpOBKE
cpeacTB usmepenui, [lpasuna opopmnenus
TeXHUYECKOM fokymeHTanuu, Knaccudukamnus n
XapaKTEPUCTUKU U3MEPUTEIbHBIX IPUOOPOB ,
[TpuHIUIBI pabOTHI U METPOJIOTHUECKHE




XapaKTePUCTHKU COBPEMEHHBIX JIATYUKOB
(TEeH30METPUYECKUX, HHTyKTUBHBIX,
MBE30AJIEKTPUIECKUX, ONTHYECKHUX U JIP.); METOBI U
CpeICTBa IEKTPUUECKUX U3MEPEHUI (aHAJIOTOBBIE
U IIUPPOBBIC IPUOOPHI, H3IMEPUTETHHBIE
MpeoOpa30BaTeNN ); CTAHAAPTHI U MMPOTOKOJIBI
nepeayy TaHHBIX B CUCTEMAaX aBTOMATHU3AIUN
(HART, 4-20 mA, RS-485, Ethernet); ocHOBBI
00paboTKH CUTHAJIOB ((hUIBTpaLus, yCHICHHE,
aHajoro-nmu@poBoe mpeodpa3oBaHue) YMEET:
AHaT3UPOBaTh U MPUMEHSITH TPEOOBaAHUS
HOpPMAaTHUBHBIX TOKYMEHTOB, IHTeprpeTHpoBarh
TEXHUYECKHE yCIIOBUS U cTaHIapThl, [IpoBoIUTh
U3MEpEHHs B COOTBETCTBUU C HOPMATUBHBIMU
TpeboBaHUSIMY , BEIOMpaTh NaT4nuKu U
M3MEPHUTENbHBIE LEMU 151 KOHKPETHBIX
TEXHOJIOTHYECKHX 3a]1a4; HACTPAauBaTh CHCTEMBI
cOopa JaHHBIX C JATYNKOB OOPATHOM CBSI3U;
00pabaTeIBaTh M HHTEPIPETUPOBATH PE3YIBTATHI
W3MEPEHUN C UCTIOJIb30BAHUEM
cnernmanusupoBanroro 110 (LabVIEW, MATLAB,
SCADA-cucTemsl); TMarHOCTUPOBATh U YCTPAHSITH
MOTPEIIHOCTH B U3MEPUTENbHBIX KaHanax MMeer
MpakTU4eCKui onbIT: CpaBHEHUE XapaKTEPUCTUK
npuOOPOB C HOPMATUBHBIMU TPEOOBAHUSIMH,
OrneHKa COOTBETCTBHS IaTUUKOB CTaHIapTaM,
[Tonck akTyaabHBIX HOPMAaTUBHBIX JIOKYMEHTOB,
KanuOpoBKY 1 TOBEPKU M3MEPUTEILHBIX PHOOPOB;
METOJIaMH CTaTHCTUYECKOH 00paboTKU
M3MEpUTENbHON HH(OPMAIINU; TEXHOIOTUIMU
WHTETPAINH JaTYUKOB B CUCTEMBI
ABTOMATU3MPOBAHHOTO YIIPABJICHUS.

1.0.27 DnemeHTbl THAPAaBINYECKUX U
[THEBMaTUYECKUX MPUBOIOB MTPOMBIIUICHHBIX
po6oTOB

3HaeT: KOHCTPYKIMIO ¥ IPUHIIUIIBI pabOThl TUAPO- U
[THEBMOIIPUBOJIOB, METO/IbI PacyeTa UX MapaMeTpoB,
HOpMAaTHBHbIE TPEOOBAaHUS K MOHTaXy U
DKCIUTyaTallii, OCHOBBI IMarHOCTUKH U
TE€CTUPOBAHUS IPUBOAHBIX cucTeM, [IpuHIUIBI
pabOoThl U KOHCTPYKTHUBHBIE OCOOEHHOCTH TUIPO- U
nHeBMOnpuBo0B B ['TIC, MeTOBI NMAarHOCTUKHU U
TEXHUYECKOTO 00CITYKUBaHHS, PETTIaMEHTHI
0e30MacHO KCIITyaTali, COBPEMEHHbIE
TEHJCHIIMYA aBTOMAaTH3al[H IPUBOJHBIX CUCTEM
'YMeeT: unTath U pa3padbaTeiBaTh CXEMBbI IPUBOOB,
noAOUpPaTh KOMIIOHEHTHI, BHIIOIHATH MOHTaX U
HACTPONKY THAPOMHEBMOCHUCTEM, IIPOBOAUTD
yCKOHaJaJ0YHbIe paboThl, AMArHOCTUPOBATH U
YCTpaHATh HeUcpaBHOCTH, [IpoBoaUTh
TEXHUYECKOe 00CTy)KMBaHUE ITPUBOJIOB, OTIEPATUBHO
BBISIBIISITH U YCTPAHATh HEUCIIPABHOCTH,
ONITUMHU3UPOBATH MAPaAMETPhl PaOOTHI
CUIPOITHEBMOCUCTEM, aHAJTU3UPOBATh

b dexTuBHOCTH UX paboTsl B coctae [ TIC. Umeet
MPAKTUYECKHUM ONBIT: COOPKU U HAJIAJKU IPUBOJIOB,
METOAAMM UCIIBITAHUN U PETYIHPOBKH,
TEXHOJIOTUSIMU BBO/Ia 000PYJIOBaHNUS B

DKCILTYyaTaluio, pa60T0171 CO CIICTIHUAJIN3UPOBAHHBIM




WHCTPYMEHTOM U KOHTPOJIbHO-U3MEPUTEIbHBIMU
npubopamu, Brnanenus metogamu
MPOMUIAKTUIECKOTO 00CITY)KUBaHUSI, HABBIKAMH
PabOTHI C TUarHOCTUYECKUM 000pYI0BaHUEM,
TEXHOJIOTHSIMHA MOJICPHH3AINH TPUBOIHBIX CHCTEM
17151 ToBbIIeHUs pou3BoauTenbHocTH [TIC.

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTb JUCHHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padors: 4acoB Howmep cemectpa
6

OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 108 108

AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie pabotsI (JIP) 16 16

Camocmosmenvras paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 12 12
[ToaroroBka K NpakTUYECKUM 3aHATUAM 18 18
[ToaroroBka Kk 1a00paTOPHBIM 3aHSATHIIM 23,75 23.75

KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 6,25 6,25

Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayaUTOPHBIX 3aHITUI IO
pa;;(_;na HaumeHoBaHMe pa3aesioB TUCIUILTHHBI BHZlaM B Jacax
Bcero J| II3 JIP
1 CoBpeMeHHOE MTPOMBIIIEHHOE TPOU3BOJICTBO U 12 4 4 4
aBTOMATHU3HPOBAHHbBIE CICTEMBI YIIPABJICHUS
2 |ABTOMaTHU3MpPOBAHHBIE TEXHOJOTHUECKNE KOMILIEKCHI 24 8 8 8
3 |ABTomaru3anus u poOOTH3ALUS TPOIIECCOB 12 4 4 4
5.1. Jlekuuu
Ne Ne Koa-
nexuuulpasiena HaumeHnoBanue miu kpaTkoe coaep>KaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 OO6mmue TONOAKEHU, OCHOBHBIE MOHATHS, TCHICHINH PA3BUTHS CHCTEM U CPEICTB )
MTPOMBITINICHHOW aBTOMAaTH3aIl1H.
) 1 OcHOBHBIE PEKUMBI aBTOMaTHU3UPOBaHHOM cucTemsl ynpasieHus (ACY TII), )
Crpykrypa ACY TIL
3 2 |Texnuueckue cpeactsa npumensiembie B ACY TII. 2
4 2  |MaperTHdUKAINSI TEXHOJOTHUYECKUX OOBEKTOB YIIpaBIeHUs. 3a1a9u 2




UHICHTH(PUKALNU. AHATUTHYECKHE METO/IBI OTYUYESHUSI MaTeMaTHYeCKIX
MoJiesIeil TEXHOJIOTMUECKUX 0OBEKTOB.
5 ) AJTOPUTMBI yIpaBiIeHUs. 3a1a41 YIPaBICHHUS TEXHOIOTHUYECKUMHU OObEKTaMHU. 5
AJTOPUTMBI CTAOMIIM3AIMY 33JaHHOTO apaMeTpa.
6 5 AJNTOpUTMBI ONITUMAJIBHOTO yIipaBieHus. [locTaHOBKA 3a1a4l ONTUMAIBHOTO )
yrpasiaeHus. ONTUMU3aLNS HETMHEWHBIX 00bEKTOB.
[Tporpammusie mnargopmel SCADA-cuctem. CpeacTBa ceTeBOM MOAIEPIKKI
7 3 |SCADA-cucrem. Berpoennsie si3biku mporpamMmmupoBanus SCADA-cuctem. baspr | 2
TaHHBIX.
8 3 [Yenosexo-mammuHbIN HHTEpDetic (HMI). 2
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBanue nim kpaTkoe cojiep:kaHue MpakTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNna)
4acoB
[Iporpammupyemsie gorudeckue kouTposuiepsl (ITJIK). Crangaprer [TJIK.
1 1 |Apxurekrypa IIJIK. Cucrema ITJIK u ee komnonentsl. Tunel [IJIK. Ctangaptasie | 2
SI3BIKH TIPOTPAMMUPOBAHMSL.
) 1 Cucrema I1JIK u ee komnonenTtsl. Tunel [IJIK. CtanmnapTHbie a3b1KH )
nporpammupoBanus. 3ammra [Ipakrudyeckoit padorsr Nel. KM1.
3 2 |Pa3paboTka aqroputma paboThl JMHEHHOTO HHTEPIIONSATOPA 2
4 ’ Pa3pa}’60TKa porpaMMbl Ha si3bIke porpaMMupoBanus Visual Basic paGoTsl )
ITMHEITHOTO MHTEepHOoJIsATOpa
5 2 |Pa3paboTka anroputma paboThl KDYTOBOTO HHTEPIIONISATOPA. 2
6 ) PazpaboTka mporpamMMbl Ha si3bIKe ITporpaMMmupoBanust Visual Basic paGoTsl )
KpyroBoro uHTeprossitopa. 3anmuta [Ipakrnueckoit pabotsr Ne2. KM2.
7 3 M3yueHne poOOTOTU3UPOBAHHBIX KOMITJIEKCOB. OOIacTH MpUMEHEHUS )
POOOTOTU3UPOBAHHBIX KOMIIJIEKCOB.
3 3 V3yueHne CUCTeM ONTUMH3AIMU. AJITOPUTMBI YIIPABICHUS CUCTEMaMHU )
ontuMuzanuu. 3ammTa [Ipaktnyeckoi padbotsr Ne3. KM3.
5.3. JlaboparopHbie padoThI
Ne Ne Koa-
HanmeHnoBaHue nin KpaTkoe cofepskaHue Ja0opaToOpHOi paboThI BO
3aHATHA|pa3IeNna)
4acoB
SCADA-cuctemsl. Opranu3zanusi B3aMMOJEHCTBUSA C YCTPOHCTBAMU HUKHETO
12 | |ypoBHS. Otkpsitocts SCADA-cucrem. Cpenctsa Buzyanuzanuu. OToOpakeHue u 4
’ apXUBHpOBaHUE NaHHBIX. 3amura JlaboparopHoii pabotsl Nel. KM4 Ha 3aHaTUH
2.
OPC — npoMBILUIEHHBIN CTaHIaPT U CPEACTBO MHTETPAIlMi KOMIIOHEHTOB B
3.4 2 |mpomsbinuieHHOH aBroMatu3anuu. DCOM u OPC-npunoxenus. Kparkuii 0030p 4
SCADA-cuctemsl GeniDAQ. CucremHuas apxutekrypa GeniDAQ
56 ) W3yuenne cucreM crabunmzanuu. O0Imue monoxeHus. AITOpUTMBI YIIPaBICHHUS. 4
’ 3amuta Jlaboparopnoit padoter Ne2. KMS5 na 3anstuu 6.
Cuctemsl crabunu3anuy. TUIOBBIE CXEMBI CUCTEM CTAOMIIM3ALINY.
7,8 3 |CpaBHuTenpHas OIICHKA CUCTEM aBTOMaTH3auu. 3amuTa JlabopatopHoii paboter | 4
Ne3. KM6 Ha 3anaTHN 8.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

IHonsun CPC

Criucok nureparypsl (¢ yKkazaHHEM

pasnenos, miaB, cTpaHuil) / cceika Ha  [CeMecTp

pecypc

Koi-
BO
JacoOB

[lonroroBka K 3adery

OcHoBHas nevarHas jureparypa [1] c. 3-29;
JlononHuTeNbHAS NeyaTHas qureparypa [1]
c. 47-64; YueOHO-MeTOIMYECKHE MaTepPHAIIbI
B aiekTpoHHOM Bujie [1] c. 134-170, [2] c. 6
24-71,[3] c. 161-167, [4] c.7-53;
WHbopManmoHHBIE CIIPABOYHBIE CHCTEMBI

[1].

12

HOIIFOTOBKa K IIPAaKTUICCKUM 3aHATHUAM

MeToanueckue mocoous ass
CaMOCTOSITENIbHOU paboThI cTyneHTa [1] c. 6- 6
48; IIporpammuoe obecrnieuenwue [1], [2].

18

[loaroroBka kK 1a00paTOPHBIM 3aHATHIM

MeTtonuueckue nocoous mis
CaMOCTOSITENIbHOM paboThI cTyneHTa [1] c. 6- 6
48; IIporpammHoe obecrnieuenwue [1], [2].

23,75

6. @OoH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp xauecTBa ocBOoeHUsI 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITEIbBHOCTH 00y4arOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Yuu-
HazBanue THIBA
Ne | Ce- Bun Makc.
KOHTpPOJBHOTO (Bec [Topsimok HauucneHus 6aII0B -
KM|mecTp| KoHTpoIs Oamn
MEpONPUSITHS ercs
B [TA
[TpaxTrueckas padora Nel. Cuctema I[IJIK n
ee komnoHeHThl. Tunel IIJIK. Ctannapthbie
SI3BIKK TTPOTPAMMHUPOBAHMUS.
Kontpons paznena 1. [IpoBonutcs Ha
[PAKTUYECKOM 3aHITUH 2.
CTyAeHT BBIMONHSET MPaKTUUECKOe 3aJaHIe
(BBITIOTHSETCS C UCTIOJIb30BAaHUEM
ob6opynoBanus u/vunu [1K), Bernannoe
MpernoaBaTesieM B Hauaje 3aHsTHS.
Pe3ynpraroM BHITIOJTHEHUS 3a/1aHUS SBISETCS
Texymuii TpaxTuseckas a00TOCIIOCOOHBII MOTYIB (sTUeiika), THO0
1 6 Y pabora Nel |0,1| 2 P Y ’ 3a4eT
KOHTPOITb (pazzen 1) qacTh MOnyIs. [lopsiiok BeICTaBieHUs OAITIOB

3aBUCHT OT Ka9eCTBA BBHIITOJHEHHOW PabOTHI
(o1leHMBaETCS MperoiaBarejieM Ha MEeCTe):

2 Gata: paboTa MOJIHOCTHIO BHITIOTHCHA B
COOTBETCTBHUU C 3aaHueM. Mimerorcs
HEOOJIBIIINE HETOUEThI, KOTOPHIC HE
OKa3bIBAIOT BIUSHHS HA paOOTOCIIOCOOHOCTD
MOYJISI/TICUKH.

1 Gann: paboTa BBIIOJTHEHA, OHAKO
MPUCYTCTBYIOT OIMTUOKH, KOTOPHIE YaCTUIHO

BJIMAIOT Ha BBIITIOJIHCHUC MOHynCM/quﬁKOﬁ




byHKIM, yKa3aHHBIX B 3aJaHUU.

(0 6amoB: paboTa HE BBIMOIHEHA, INOO
BBITIOJIHEHA YACTUYHO. [IpuCcyTCTBYIOT
Cepbe3HbIC OIMNOKH, CYIIECTBCHHO BIUSIOIINE
Ha paboTy MOIYs/TYCHKH (BBITOTHSIET
(GYHKIHIO 4acTUYHO, THOO0 HE paboTaeT
COBCEM.).

Texkymmii
KOHTPOJIb

[TpakTnueckas
paborta Ne2
(paznen 2)

0,1

[Ipaktuueckas padora Ne2. Pazpaborka
MPOTPaMMBI Ha SI3bIKE TTPOTPAMMHPOBAHUS
Visual Basic paGoTsl KpyroBoro
WHTEPIIONIATOpA.

Kontpons pasnena 2. [IpoBoaurcs Ha
MIPaKTUYECKOM 3aHATHH 6.

CTyzeHT BBIMOJIHACT MPAKTUYECKOE 3aaHNe
(BBITIOJTHSETCS C UCTIOIH30BaHUEM
ob6opynosanus u/vunu [1K), Bernannoe
TperoiaBaTesieM B Havajle 3aHsTHSI.
Pe3ynbsTaToM BBITOJIHEHUS 3a/1aHUs SIBIISETCS
paboToCrocoOHBIN MOYIb (siuelika), 160
yacTh MoayIs. [Topsiok BeicTaBineHus 0anioB
3aBHCHUT OT KaueCTBa BBHITIOJTHEHHOW PaOOTHI
(o1ieHMBaeTCs MpernoaBareieM Ha MecTe):

2 Oamna: paboTa MOTHOCTHIO BBHITIOJIHEHA B
COOTBETCTBUM C 3a7jaHueM. MIMeroTcs
HEeOOJTbIIIE HEJJOYETHI, KOTOPHIE HE
OKa3bIBAIOT BIUSHUA Ha pabOTOCIIOCOOHOCTD
MOTYJIsl/ STYEUKH.

1 Gamn: paboTa BBITIOJTHEHA, OTHAKO
MPUCYTCTBYIOT OIIMOKH, KOTOPhIE YaCTUIHO
BIIMSAIOT HA BHIMOJIHEHHE MOIyJIeM/TueHKon
byHKIMH, yKa3aHHBIX B 3aJaHUU.

0 6asoB: paboTa He BBINOIHEHA, JINOO
BBINTOJTHEHA YacTUYHO. [IprucyTcTByIOT
Cepbe3HbIe OINOKH, CYIIECTBEHHO BIUSIIOIINE
Ha paboTy MOIYJsl/A4eKH (BBITOTHSAET
(YHKIUIO YaCTHYHO, W00 HEe paboTaeT
COBCEM.).

3a4CT

Texymmii
KOHTPOJIb

[TpakTnueckas
pabota Ne3
(paznmen 3)

0,2

[TpaxTrueckas pabora Ne3. 3yuenue cucreMm
ONTUMH3ALMU. AITOPUTMBI YIIPaBICHUS
cCHUCTeMaMH ONTHMHU3AIUH.

Kontpons pasnena 3. [IpoBoaurcs Ha
MPAKTUYECKOM 3aHSITHUH 8.

CTyzIeHT BBIMOJIHACT MPaKTUYECKOE 3aaHNe
(BBITIOJTHSAETCS C UCTIOIH30BaHUEM
ob6opynoBanus u/unu [1K), Bernannoe
TperojiaBaTesieM B Havaje 3aHsATHSI.
Pe3ynbTaToM BBIOTHEHUS 3aJaHUS SBISIETCS
[paboTOCTIOCOOHBII MOAYIb (sluelika), 100
yacTh Moays. [Topsok BeicTaBneHus 0anioB
3aBHCHUT OT Ka4€CTBA BBIITOJHEHHON PabOThI
(o1ieHMBaeTCs MpernoiaBaTeaeM Ha MecTe):

2 Oamna: paboTa MOJTHOCTHIO BBHITIOJIHEHA B
COOTBETCTBUM C 3a7jaHueM. MIMeroTcs
HEeOOoJbIIINE HEJOYETHI, KOTOPHIE HE
OKa3bIBAIOT BIUSHMA Ha pabOTOCIIOCOOHOCTD

MOTYJISI/ STYEUKH.

3aUCT




1 6amn: paboTa BBINOTHEHA, OHAKO
MPUCYTCTBYIOT OIIMOKH, KOTOPhIE YaCTUIHO
BJIVSIFOT HA BBITIOJTHEHHE MOJTYJIeM/TIeHKOM
byHKIMH, yKa3aHHBIX B 3aaHUU.

(0 GanyoB: paboTa HE BBIMOIHEHA, JIN0O
BBINOJTHEHA YacTUYHO. [IpHucyTcTBYIOT
Cepbe3HbIe OINOKH, CYIIECTBEHHO BIUSIOIINE
Ha paboOTy MOMYJIS/TYCHKHY (BBITIOTHSET
(YyHKIUIO YaCTHYHO, TNO0 HEe paboTaeT
COBCEM.).

Texyuuit
KOHTPOJIb

JlaGoparopHas
paborta Nel
(Pazgen 1)

0,2

JlaGopatopnas pabora Nel. SCADA-cuctemsl.
Opranuzanys B3auMoIeHCTBUS C
YCTPOWCTBAMH HMXKHETO YPOBHS. OTKPBITOCTH
SCADA-cuctem. Cpeactsa BU3yanu3alyH.
OTOoOpakeHUe U aApXUBUPOBAHUE JTAHHBIX.
Kontposns pasnena 1. IIpoBoaurcs Ha
1abopaTOPHOM 3aHSATHU 2.

CryneHT nmokasbiBaeT BbinonHeHHoe Ha [1K
3aJlaHue, KOTOpPOE BKIIOYAET B ce0st
HanucaHue nporpammbl. CpoK BBITIOJTHEHUS
3aJlaHus - 2 HEJCTH C MOMEHTA MTPOBEICHUS
mabopaTopHO PabOTHI.

Kputepun Hauucnenus 6ansos:

- pabota cnana B cpok (1 6amn);

- anmaparHasi 4acTh IMPOEKTa HaCTPOeHa BEPHO
(1 6amn);

- mporpaMMa Harnrcana BepHo (1 6amr).

3a4CT

Texymmii
KOHTPOJIb

JlaboparopHas
pabota No2
(Paznen 2)

0,2

JlaGopaTtopnas pabora Ne2. Uzyuenue cucrtem
crabunuzanuu. OOIUe MOT0KEHHUS.
AJITOPUTMBI yTIPaBIICHUS.

Kontpons pasznena 2. [IpoBoaurcs Ha
1abopaTOPHOM 3aHATUH 6.

CryneHT nmokasbiBaeT BbinonHeHHoe Ha [1K
3aaHre, KOTOpPOe BKITFOYAET B ceOs
HarcaHue nporpaMMbl. CpOK BBITIOJTHEHHS
3a1aHus - 2 HEJIeNIM C MOMEHTA TPOBEIACHUS
m1abopaTopHON PabOTHI.

Kpurepun Hauucnenus 6anos:

- pabota cnana B cpok (1 6amn);

- anmaparHasi 4acTh IMPOEKTa HaCTPOeHa BEPHO
(1 6amn);

- mporpaMMa Harrcana BepHo (1 6amn).

3aUCT

Texymmii
KOHTPOJIb

JlaboparopHas
pabota Ne3
(Pazmen 3)

0,2

JlaboparopHas pabora Ne3. Cucremsl
ctabunuzanuu. TUTIOBBIE CXEMBI CUCTEM
crabunu3anuu. CpaBHUTENIbHAS OLIEHKA
CHUCTEM aBTOMAaTH3aIUH.

KonTpons pazaena 3. [IpoBonutcs Ha
1ab0paTOPHOM 3aHATUU 8.

CtyneHT nokasbiBaeT BbinojiHeHHOe Ha [1K
3aJlaHue, KOTOpPOE BKIIOYAeT B ce0st
HarcaHue nmporpaMmMbl. CpOK BBITIOTHCHHS
3ajaHus - 2 HEJIENU C MOMEHTA IPOBEACHUS
1abopaTopHOIl pabOoTHI.

Kputepuu Hauucnenus 6anos:

- pabota cnana B cpok (1 G6amn);

- anmapartHasi 4acTh IPOeKTa HaCTPOeHa BEPHO

3a4CT




(1 6amm);
- mporpaMMa Harnrcana BepHo (1 6amr).

CTyneHTy BBIAETCS OUIIET, COCTOSTITHI
TU 3a/1aHUM (2 TeOpeTUYeCKuX U 3

MPaKTUYECKUX BOIIPOCA), TO3BOJISIOIINX
OIIEHUTH C(HOPMUPOBAHHOCTH KOMIIETCHIIUA.

n3 5-

ITpome- HenpaBrIbHBINM OTBET HA 3aJaHUE
7 6 JKyTOYHAst 3ager - | 4 |coorBercTBYeT () 6aIOB, MPABUIBHBIH - 1 3a4eT
arrecTanus Oa1. Ha orBers! otBoguTcs 2 gaca. I1o

I[IPOBEPACT OTBETHI, 3a1aCT IIPU

BBICTABJIACT OLICHKY.

HCTCUCHUHN 5TOTO BPECMCHH IIPCTIOAaBaTCIIb

HCO6XOI[I/IMOCTI/I YTOUHSAIOIIHUE BOIIPOCHI 1

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bung

MIPOMEKYTOYHOU [Tpouenypa npoBeneHus
aTTecTaluu

Kpurepun

OLICHUBaHUA

3a4ecT

Ha 3adere B aymuTopuu HaXOIUTCS TperioiaBaTellb U He Oomnee 15
YeJIOBEK M3 YHclia CTy/IeHTOB. Bo Bpems nmpoBenieHus 3auera ux
y4acTHUKaM 3allpelaeTcs UMETh MpU cede U UCTIONh30BaTh CPECTBA
cBs13M (coToBBIE TenedoHbl, MUKpOGOHBI U TIp.). B cocTas Oumnera
BXOJIUT JBa TEOPETUYECKUX BOIIpOCca U TpH 3aaaun. KonmuecTBo
JOTIOJTHUTENBHBIX BOIIPOCOB — He Oonee nByx. KonnyecTBo
JIOTIOJTHUTEHHBIX BOMIPOCOB 3aBUCUT OT TIOJTHOTHI OTBETA,
MIPEICTABICHHOTO TSl OlleHUBaHus. J[muTenbHOCTh 3adera 2 yaca (120

MHUHYT). O1eHKa 32 3a4€T pacCUUTHIBAETCS 110 PEUTHUHTY B

KoHTpouto Rrek o opmyne: Rd=Rrek, rne et

Ha OCHOBE 0aJUIOB, HAOPAaHHBIX 00YYAIOIIUMCS 110 pE3yIbTaTaM
TEKYIIIeTO KOHTPOJISl C Y4eTOM BecoBoro kosddunuenta. Beicrapinenue
3a4eTa OCYLIECTBIISAETCS M0 TEKYIIEMY KOHTPOJIIO B CIy4ae, ecliu
peititunr oOyyvaroniero Boie 60%. Eciu Texymunit peiTuHr
oOyuarorierocs Hike 60%, TO CTYIEHT OIKEH HaOpaTh HEIOCTAIOIIHE
Oamtel Ha 3adete (Torna Rn=0,6 Rrek+0,4 Rma, rme Rmoa - peiituar
npomexyTodHol arrecrauun). lllkana nepeBoaa peiTHHra: «3a4TeHO»
-Rx 100 ... 60%, "He 3aureno» - Rop=0...59%.

oOyuaromierocs no aucuuiinHe Rd Ha ocHOBe peTHHTa M0 TEKYILIEMY [COOTBETCTBUU C

.2.5,2.6

Rrex=0,1(KM1+KM2)+0,2(KM3+KM4+KM5+KM6) paccuntsiBaercs [[lomoxeHus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

OIIK-2

3naet: OcHOBHBIE UCTOYHUKU U popmathl naHHBIX B ACY TII (naTuunkwy,
SCADA, MES-cuctemsr); MeToabl cOopa, 00pabOTKH ¥ BU3yaTH3aIliN
MPOMBIIIIICHHBIX TaHHBIX; IPUHIUIBI paOOTHI 0a3 JaHHBIX U 00JIaUHBIX
XPaHWJIMIL B TPOMBILIUIEHHOM aBTOMaTU3allii; COBPEMEHHBIE CTaHAApThI U
npotokoiiel ooMena ganaeiMu (OPC UA, Modbus, Ethernet/IP)

OIIK-2

'YMeet: HacTpauBath cricTeMbl cO0pa JaHHBIX C TPOMBIIUIEHHOTO
00opynoBaHus; 00pabaTeIBaTh U aHAJIM3UPOBATH HHPOPMAIHIO C
ucnonbp3oBaHueM crenuannuposanHoro [10 (MATLAB, Ignition, WinCC);
paboTaTh ¢ MPOMBINUICHHBIME 0a3aMHU JAHHBIX U CUCTEMaMH apXHUBHPOBAHUS
TaHHBIX; HHTEPIPETUPOBAThH PE3yAbTaThl aHATN3A AJI IPUHITUS
TEXHOJIOTHYECKHUX PEIICHHH.




OI1K-2

MMeeT mpakTUYEeCKHU OMBIT: paboThl ¢ MPOMBIIUICHHBIMU HHTEpdeiicaMu 1
CHUCTeMaMH MOHMTOPHHIa; METOJAMH CTaTUCTHUUYECKON 00pabOTKH U
(buIIbTpay MPON3BOJCTBEHHBIX JAHHBIX; TEXHOJIOTUSAMHU HHTETPAIluU
MH(QOPMAIMOHHBIX IOTOKOB B €IUHYIO CICTEMY yIPaBJICHUSL.

OIIK-14

3HAET: IPUHIIUIIBI AITOPUTMHU3ALNHA TEXHOJIOTHYECKUX MPOLECCOB, S3bIKU
pOTrpaMMUPOBAHUS TPOMBIIIIIEHHBIX KoHTpoutepoB (LAD, FBD, ST),
MeTOoAbl pa3paboTku nporpaMmmuoro odbecneuenus st ACY TII, ocobennocT
uHTerpaiun [10 ¢ mpoMBIIIIIEHHBIM 000pyI0BaHHEM

OIIK-14

YMeeT: pa3pabarbIBaTh aJrOPUTMBI YIPABICHHS TEXHOIOTHUECKUMU
npoieccamu, iporpammuponats [IJIK u SCADA-cuctemsl, TeCcTUpOBATh U
OTJIaKHBaTh MPOTrpaMMHOE oOecTiedeHre, JOKYMEHTHPOBATh pa3paboTaHHbIE
pereHus

OIIK-14

MMeeT mpakTUYECKH OMBIT: paboThI B Cpefax MpOrpaMMHUpPOBAHHUS
npoMbIIuIeHHBIX KOHTpoIiepoB (TIA Portal, CODESYS), meTonamu
00BEKTHO-OpUEHTHUPOBAaHHOTO IiporpammupoBanus ains ACY TII,
TEXHOJIOTHSIMHU BHEJIPEHUS MTPOTPAMMHBIX PEIICHUH B MPOU3BOJICTBEHHBIE
MPOIIECCHI

[1K-2

3Haer: HacTpoliku cucteM aBTOMaTU3aluy IpOLECCOB, aHAIN3a
KOHCTPYKTOPCKOM TOKyMEHTAllUU JJIS1 BBISIBIICHUS IPUYMH HEJOCTATKOB U
BO3HUKAIOIUX HEUCIIPABHOCTEMN

[1K-2

'YMeet: HacTpauBaTh crcTeMBI yIipaBlieHUs: U 00pa0oTKu HH(OpMAIInH,
YVITPABJISIIOIIME CPENICTBA U KOMIUIEKCHI; OCYIIECTBIISATh UX PErJIaMEHTHOE
PKCILTyaTallMOHHOE 00CTYKUBAHUE C UCIIOIB30BAHUEM COOTBETCTBYIOIIMX
WHCTPYMEHTAIBHBIX CPEJICTB; ONITUMU3UPOBATH MHOTOMEPHBIC JTMHEHHBIC
00BEKTHI B CTATHKE; UCIIONIb30BaTh KommbioTepHble CAD/CAM cuctemsl asis
ABTOMATHU3AIMH MPOIECCA MOATOTOBKH YIIPABJISIONMIUX TIPOTPAMM JIJIsi CTAHKOB.
UnTaTh 4epTEeKU U CXeMbl 00BEKTOB aBTOMATH3AIIHH.

[1K-2

VMeeT npakTudeckuii onbIT: B BeIOOpE U cormiacoBaHUU pabOThI
000pyIOBaHUS JIJIsl 3aMEHBI B MTPOIIECCE IKCILTyaTalluy U TPOCKTUPOBAHHUS
cTaHKOB ¢ cuctemon YIIV.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMaAIHOHHOE 00ecreyeHne TUCIUIIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

He nipenycmorpena

6) OononHumMenbHaAs IUMmepamypa:

8) omeuecmeenHvle U 3apyOedtCHbIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

He npenycmotpena

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

npoiieccoB [ TekcT] yueO. mocobue ajist ctyneHToB-3a0u. A. M. bopucos ; IOx.-

1.  bopucos, A. M. ABroMarn3anusi TAIOBBIX TEXHOJIOTUYECKHUX

VYpain. roc. yu-1, Kad. DnexrponpuBoj u aBToMaTu3alusi IpoM. YCTaHOBOK ;
IOVYpI'Y. - Yensabunck: Uznarenscto FOYpI'Y, 2003. - 31,[1] c. un.

2. YueOHO-MeTOauuecKoe nocodue "ABToMaru3aius THIIOBBIX

TEXHOJIOTUYECKUX MPOIeCcCOB"




U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
1. Bopucos, A. M. ABToMaru3alus TUIMOBBIX TEXHOJOTHYECKUX
nporeccoB [ Tekct] yue0. mocobue aist cTyneHToB-3a04. A. M. bopucos ; IOx.-
VYpai. roc. ya-1, Kad. DiekrponpuBo 1 aBToMaTu3aus IpoM. YCTaHOBOK ;
HOVYpI'V. - Yenabunck: UznarensctBo FOYpI'Y, 2003. - 31,[1] c. u.
2. YueOHo-MeToauueckoe rmocoodue "ABToMaTH3aIus THIIOBBIX
TEXHOJIOTHYECKUX TPOLECCOB"

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HanmenoBanue
Bun

No pecypca B bubnmorpaduyeckoe onrcanue
JUTEPaTyphl .
ANIEKTPOHHOM opme

KynukoBa, E. A. ABromaTu3anus Npou3BOACTBEHHBIX ITPOLIECCOB B
MAIIMHOCTPOCHUH : YUEOHHK U TPAKTUKYM s By30B / E. A.
Kynukosa, A. b. UyBakos, A. H. IlerpoBckuii. — Mocksa :
W3narensctBo FOpaiit, 2025. — 252 ¢. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-15213-5. — TekcT : 21eKTpOHHBIH //
Oo6pazoBarenpHas iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/567773

[lepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUEHMS:

1 OcHoBHas  |OOpa3oBaTebHAS
nmureparypa |miatdopma FOpait

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTTHHbI

Ne OcHoBHOE 000pyIOBaHKE, CTEHbI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
Bung 3anaTuit a Z_l MpeyCTaHOBICHHOE IPOTpaMMHOE 00eCTIedeHHE, UCTIOIb3yeMOe s
i pPa3IMYHBIX BUIOB 3aHITUI

12 VccrienoBarenbCckuii 1abopaTopHbIid KoMILieKe "MexaTpoHHBIE KOMIUIEKCHI U
JIaGoparopHble 5 |CHCTEMBI aBTOMATH3AIMH HHKCHEPHBIX mamuH" (MccnenoBarenbekuii

3aHATHS naboparopHsIii kKoMIieke "MHTeUIeKTyalbHBI TPAHCTIOPTHEIHN y3el Ha 0ase

Hay4dHo-ucciienoBarenbCKuii mporpaMMHO-aInapaTHblid KoMiieke "CuHTe3 u
QHAJIM3 CHCTEM aBTOMATHUYECKOTO YIPABICHUS TEXHOJIOTHYECKUMU
nporeccamu” (IIpenycranoBieHHoe mporpaMMHoe obecnieuenue: 1.
[Mpaktuueckue |812- |, i N <
AT 1 ) VObjectOPC -KOl:/'mneKT 2D 1:/'101161161/1 BUPTYaJIbHbIX OGLevKTOB
N— (36) apromatuzaiuy; 2. "Factory [0"- koHcTpykTOp 3D Moneneit BUpTyalbHBIX
00bekTOB aBTOMaru3aiuy; 3. Cpena pa3paboTKu MporpamMmm st
MTPOMBIIINICHHBIX KOHTpOJIepoB Step 7 Professional; 4. Cpena pa3zpaboTku u
ucnioiaeHnst SCADA-cuctembr WINCC Professional.)




