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PaGouass mnporpamma cocraBnena na ocHoe ®I'OC BO - wmarmctparypa 10
HanpaBlIeHHIO MOAroToBKH 27.04.04 VYmpapneHHe B TEXHHYECKHX CHCTeMaX (HpHKa3
Muno6pnayxu Poccun ot 11.08.2020 r. Ne 942)

PaGowas nporpamma paccmoTpena u  omoGpeHa Ha  3acemaHEH  Kadeaphl
ABTOMaTH3MPOBAHHBIX CHCTEM YIIPABJICHHS
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3as. kadeapoit C.M. Aujpees
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03.02.2026 . mpotokon Ne 5 ' /
IIpencenarens %zf/ ;} B.P. Xpamumu
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nouent kadenaprr kadenpst ACY, kaH. TeXH. HayK
ﬁ/ M.IO. Psa6uukos

Penenzent: %

Crapmmii MeHe/Kep TPYNIbl yIpaBleHAs MPOEKTAMH TIPOM3BOICTBEHHON UIOIAAKHA
npoektHoro oprca OO0 «MMK-HudopmcepBrCy, KaH], TEXH. HAYK




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM IOy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojTy Ha 3acefanuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. Anjapees




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- (hopmupoBaHme y 00yyaronmxcs roTOBHOCTH IPUMEHATh COBPEMEHHBIH
UHCTPYMEHTAapUi MPOEKTUPOBAHUS TEXHOJIOTMUECKUX KOHTPOJUIEPOB U CPE/ICTB
JUCIETYEPCKOro YIPaBICHUS AJIsl peLIeHHs 3aa4 aBTOMATU3AlUY U YIIPaBJICHHUS;

- (hopmupoBanme y 00y4yaronmxcs roTOBHOCTH IPUMEHATh COBPEMEHHBIE METO/IbI
pa3paboTKu TEXHUYECKOT0, HH()OPMALIMOHHOTO U AJITOPUTMHUUECKOT0 00ECIIeYeHUsI CHUCTEM
ABTOMATH3ALMU U YIIPABJICHUS C UCIIOJIB30BAaHUEM TEXHOJIOTUYECKUX KOHTPOJIEPOB U
CPEICTB AUCIIETYEPCKOTO YIPaBICHHUS.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna TexHomornyeckue KOHTPOJUIEPHI U CPECTBA IUCIIETYEPCKOTO
yIpaBiIeHUS BXOJUT B 00s13aTENIbHYIO YacTh y4eOHOro M1aHa 00pa30BaTeIbHON MPOTrpaMMBbl.

Jis u3ydeHust TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUSI, BIAJACHHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:



3HaTh!

* (QyHKIIMH U CTPYKTYpPY COBPEMEHHBIX HHTETPUPOBAHHBIX CUCTEM IMPOCKTUPOBAHUS U
YIIPaBJICHMUS;

* CTPYKTYpPBI THIIOBOTO YIPABIISIONIETO KOHTPOJLIEPa, (DYHKIIMH OTIIEIBHBIX €T0
3JIEMEHTOB ISl UCIIOJIB30BAaHUS UX IIPU CO3AAHUM YIIPABJIAIOIINX IIPOrPaMM;

* c110cOOBI peaIn3aliy YIPaBISIOUIMX aITOPUTMOB Ha A3bIKAX TEXHOJIOTUYECKOTO
nporpammupoBanus LD u ST;

* TexHOoJIoTHI0 paboThl Ha [TK B COBpEMEHHBIX ONEPAIIMOHHBIX CUCTEMAaX, OCHOBHBIE
METOABI pa3pabOTKH aIrOPUTMOB M IIPOTPaMM, CTPYKTYPBI TaHHBIX, UCTIONIb3YEMbIE JUIS
MPEJCTAaBICHNUS TUIIOBBIX HH()OPMAITMOHHBIX OOBEKTOB, THIIOBBIE AJITOPUTMBI 00PaOOTKH
JTaHHBIX;

* METO/IbI IPOEKTUPOBAHUS IIEPEKIIIOYATEIBHBIX CUCTEM;

* IPUHLMIIBI JEUCTBUS CPEACTB U3MEPEHUN, METOABI U3MEPEHUHN PA3IIMYHBIX
(U3HYECKUX BEIIMYNH;

* TEOPETUYECKUE OCHOBBI METPOJIOTMH, DJIEKTPUYECKUX U TEXHOJIOTUYECKHUX
HU3MEPECHU;

* CTPYKTYPBI JAHHBIX, UCIIOJIb3yEMBbIE JUIsl IPEICTABICHUS TUIIOBBIX
MH(POPMAIIMOHHBIX 00BEKTOB, TUIIOBBIE AJITOPUTMBI 00PAOOTKH TaHHBIX; MOJIEIH
MPEJCTaBICHHUS JAHHBIX; OCHOBHBIE OTIEPATOPHI SA3BIKOB 3anpocoB SQL;

YMETh!

* paboTaTh C MPOrpaMMHBIM 00ecIIeueHUEeM TPOSKTUPOBAHNS HHTETPUPOBAHHbBIX
CHCTEeM, IIPOEKTUPOBATh allapaTHOE 0OecreueHne MHOTOYPOBHEBOM HHTEIPUPOBAHHOM
CHCTEMBI;

* IPOEKTUPOBATH YIPABIISIOUIUE aJITOPUTMBI;

* pa3pabaTbIBaTh AITOPUTMbI PELLICHUSI IPUKJIAHBIX 337a4 Ha OCHOBE THUIIOBBIX
CTPYKTYp @JIFOPUTMOB, IIPUKJIaIHbIE IPOTPAMMHBIE MPOLYKTHI C IOMOIIbIO COBPEMEHHBIX
CPEICTB U SI3bIKOB IPOrpaMMHUPOBAHUS C IPUMEHEHHEM COBPEMEHHBIX HH()OPMALIMOHHBIX
TeXHOJ0ruil 00paboTku naHHbIX (BKItouas CYB/I);

* IPOEKTUPOBATH AHAJIOTOBBIE U IUCKPETHbIE KOMOMHATOPHBIE U MTOCIIE0BATEIbHbIE
MEPEKII0OYaTENbHbIE CXEMBI,

* HCIIOJIB30BAaTh TEXHUUECKNE CPEJCTBA ISl U3MEPEHMSI Pa3INYHbIX (PU3HUECKUX
BEJIMYNH;

* OCYILIECTBIISITh COOp M aHAJIU3 UCXOHBIX JTAHHBIX JJISl IPOEKTUPOBAHUS CUCTEM U
CPEICTB aBTOMATU3ALIUU U YIIPABJICHHUS;

* HCIIOJIb30BaTh CTaHAAPTHBIEC MAKEThI MPUKJIAJHBIX IPOrPAMM I PEIICHUs
MPaKTUYECKUX 3a71a4 (POPMUPOBAHMSI 3aIIPOCOB K 0a3aM; MPUMEHSTh PUHIMIIBI U 3aKOHBI
PENALMOHHON anreOpbl MPU CaMOCTOSTEILHOM ITPOEKTUPOBAHUM PENIAIIMOHHBIX 0a3 TaHHBIX;

BJIAJICTh:

* HaBBIKAMHU [TPOEKTUPOBAHMUS, Pa3pabOTKH, IPOrPaMMUPOBAHMS U HANAIKH
AJIEMEHTOB UHTETPUPOBAHHON CUCTEMBI YIIPABJIECHUS TPOU3BOJICTBOM.

* HaBbIKaMU pabOTHI C COBPEMEHHBIMU alapaTHbIMU U IPOIPAaMMHBIMU CPEJICTBAMU
MIPOEKTUPOBAHMSI CUCTEM YIIPABIICHUS;

* HaBbIKAMU (DOPMHUPOBAHMS AJITOPUTMA YIIPABJICHUS 110 3aJJaHHON TEXHOJIOTUYECKOM
cxeme paboThl 000pYIOBAHUS;

* HaBbIKAMU pabOTHI B UHTETPUPOBAHHBIX Cpeiax pa3pabOTKU MPOrpaMMHOIO
oOecnieueHus (B T.4. peJaKTUPOBAHUs, KOMIMIALMH, OTIaJIKH IPOTPAMM);

* HaBBIKAMHU B ITPOEKTUPOBAHUM aHAJIOTOBBIX U JUCKPETHBIX YCTPOMCTB aBTOMATHKU;

* HaBBIKAMHU, HEOOXOJUMBIMU JJIs1 CO3aHUSI aBTOMATHU3UPOBAHHBIX CPEJCTB
TEXHOJIOTUYECKUX U3MEPEHHH, a TaKkkKe HH(POPMAIIMOHHOTO 00eCTIeYeHHs] CUCTEM
aBTOMAaTH3AlNH;

* HaBBIKAMHU pacyeTa CTaTUYECKUX U AMHAMUYECKUX XapaKTepUCTUK 00bEKTa
yIpaBJIeHUs, ONPEeAEICHHs [ToKa3aTeae KadecTBa padOThl CUCTEMBI YIIPABICHMS,;



* HaBBIKAMHU ITPOEKTUPOBAHMUSI JIOKAIBHBIX KOHTYPOB YIIPABJICHUS;
* s;3pIKaMU porpammupoBanus SQL.

3HaHus (YMEHUs, BIa/I€HUs), IOJIY4EHHBIE IPY U3yYEHUU JTaHHOMN UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUIUTMH/TIPAKTUK:

[ToaroToBka K 3amdTe M MPOLEAypa 3aIIUThI BEITYCKHON KBATH(DPUKAIMOHHOM
paboThI

[Tpou3BoacTBEHHAs - IPOEKTHO-TEXHOJIOTNYECKas PAKTHKA

[udpoBbie cUCTEMBI YIIPABICHUS

[Tpon3BoCTBEHHAs - HAyYHO-UCCIEeI0BaTeNbCcKas paboTa

3 Komnerennun ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCUUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus

B pesynbrare ocBoeHUS AUCHUIUTHHBI (MOays) «TexHOJIOrn4eckue KOHTPOJUIEPHI U
CpEeICTBA IUCIIETICPCKOTO YIIPABJICHUS» 00yUYaAIONTUICS T0JDKEH 001a/1aTh CIIeYIOIUMU
KOMITCTCHITUSIMU

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITIH

OIIK-7 CnocobeH ocymiecTBIsITH 000CHOBaHHBIH BEIOOp, pa3padaThiBaTh U PEaTH30BHIBATh
Ha INPAKTHKE CXCMOTCXHUYICCKHUEC, CUCTEMOTCXHUYICCKHEC U allIIIApaTHO-IIPOIrpaMMHBIC
pelICHUA )11 CUCTCM aBTOMATU3allvi U YIIPABJICHU A

OIIK-7.1 [TpumeHsieT COBpEMEHHBII HHCTPYMEHTapUil TPOESKTUPOBAHHUSI
MPOrpaMMHO-AIAPATHBIX CPEICTB Ul PEIICHUs 3a]]a4 aBTOMAaTH3aI[I1
U YIIpaBJICHUS

OIIK-8 CnocobOeH BBIOMpATh METOBI M pa3padaTbIBaTh CUCTEMBI YIIPABICHUS CIOKHBIMHU
TEXHUYECKHMHU 00BEKTAMHU M TEXHOJIOTHIECKUMH MPOLIECCAMU

OIIK-8.1 [IpuMeHsieT COBpEMEHHBIE METO/IbI pa3padOTKU TEXHUUECKOTO,
MH(OPMALIMOHHOIO U AJITOPUTMHUECKOT0 OOECIIEUEHUsI CUCTEM
ABTOMATH3ALMH U yIIPaBICHUS




4. CTpykTypa, 00b€M U copepkaHue TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh AUCHUIUIMHBI cocTaBisieT 11 3aueTHbIX enuuui 396 akaj. 4acoBs, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 149,1 akas. yacos:
— aynutopHas — 144 akaj. 4yacos;
— BHeayauTopHas — 5,1 akaj. 4acos;

— camocTosTenbHas pabora — 211,2 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTaluu - 3K3aMEH, 3a4€T C OHCHKOﬁ

AynutopHast 3w
KOHTakTHas paboTa = % dopma TeKyIero
Pasznen/ tema § (B axan. uacax) é E‘ Bz . KOHTPOIA Kon
[— : g © | camocToATeNbHOM | yomeBaSMOCTHH | L o\ o
3 g g paboThI TIPOMEKYTOYHOM
Tek. na6. HPaKT. 'S aTTecTaluu
3aH. 3aH. | O &
1. UncTpymeHTaIpHBIE CpEACTBA
pa3pabOTKH IporpamMM Juis
COBPEMEHHOM
MHKPOIIPOLIECCOPHOH TEXHUKH
CamocrosTenbHOe
U3yYCHHUE
1.1 AnmapatHsie cpe/icTBa yueOHO# 1
MPOEKTHPOBAHUS CHCTEM HayYHO OTK-7.1
YIIpaBJIEeHHs C IPUMEHEHUEM 2 4,2 JUTEPaTypPHL. VYcTHBIH onpoc OTIK-8 1‘
MHKPOTIPOLIECCOPHOM [ouck '
TCXHHUKHU ﬂOHOﬂHHTeﬂbHOﬁ
MaTepHaJIoB 10
TeMe
CamocrosTenpHOe
n3yveHue
yacbHoii VYcTHBIi onpoc 1o
JHTEPATYPBI, 71a00paTOpHOI
1.2 CpencrBa MOJTOTOBKA K 6p E. ) OMK-7.1
nporpaMMHUpoBaHus S7- 2 8 10 71a00PaTOPHBIM pabote A2 1K-7.1,
200/300/400/1200 samgriaw, | <CO¥AARMC mpoexTa | OTIK-8.1
1 BLITIOHCHME C HCTIOITb30BAHHEM
Simatic Manager»
WHIUBHUAYAIHHOT
0 3a7aHus TI0
pabore
CamocrosTenpHOE
HU3y4yeHue
yueOHOIt n
1.3 OcoGennoctu HaY4HO OIK-7.1
KOH(QUTYPHUPOBAHUS 2 8 JIUTEPATYPBHI. VYeTHblii onpoc Ol'IK-8' 1’
anmapaTHbIX CPEICTB IMouck '
JIOTIOJTHUTENBHOM
MaTepuaJoB 110
TeMe
1.4 Opranuzanus agpecaniun CamocTosiTenbHOe OIK-7.1
JOCTYTIA K CHTHAJaM, 2 8 U3yveHHe YcTHBIA onpoc Ol'IK-8- 1‘
obnactsm yaeOHOU 1 '




Hay4HO

JIUTEPATYPBI.
MaMSATH ¥ IEPEMEHHBIM Iouck
KOHTpOJIIepa JIOTIOJTHUTEJILHON
MaTepHajoB 0
Teme
HWroro no pazaeny 8 30,2
2. Beenenue B
MpOrpaMMHUPOBaHHE
MHUKPOTIPOLIECCOPHON TEXHUKH
(Simatic) Ha s13pIKax HU3KOTO
yposust (LD, ST, FBD)
CamocrosTensHOe .
R VYerHbIi onpoc o
yae6HOM nabopatopHoOn
JUTEPATypEI, padote Ne 2
N3ydenne komann
2.1 Peanuzanusi TUCKpETHOMN 4 10 ;;%ﬁr(:;?iiﬁ/l OUTOBOM JIOTUKH OIIK-7.1,
JIOTHKH paTop S3bIKa Ha IIpUMeEpe OIIK-8.1
3aHATUAM, cHHTesa
BBITTOJTHEHUE .
HHIUBUAYAIHHOT KoMGHHATOPHOH .
MepeKITIoYaTeTbHOM
0 3aJIaHus 110
paore CXEMBI
CamocrosTensHoe
U3y4YeHHE
Jm}:é;?r[;;m, VYeTHBIl onpoc o
1a00paTOpHOI
2.2 YncnoBble THIBI JTaHHBIX 4 10 Hz%ﬁr(:;?iiid pabote Ne 3 OIIK-7.1,
" apudpMeTrKa 3a£slTH§M W3yuenne koMaH/ OIlK-8.1
> HaJ YUCIIOBBIMA
BBITTOJTHEHUE oS-
HHIUBUAYAIHHOT
0 3a7aHus 110
pabote
CamocTosiTenbHOe
I/;};%Z{OP; VYeTHbIH onpoc 1o
71a00paTOpHOI
JIUTEPATYPBI, paote Nod
o TO/ITOTOBKA K Peamm3amus OIIK-7.1,
2.3 TaiiMepbl ¥ CUETYUKU 8 10 nabopaTopHBIM caeTamKon. Nos OITK-8 1
, Ne .
SaHATHAM, Uzydenne komann
BBITTOJTHEHUE paboTsI ¢
WHIUBUAYaIHHOT Taiivepan
0 3a7aHus 110
pabore
CamocTosiTenbHOe
n3yveHune
HH}E;?TI%IH’ VYeTHbll onpoc 310
71a00paTOpHOI
2.4 Pabora ¢ HOATOTORKA K pabote Ne6. Brioku OIIK-7.1,
4 10 nabopaTopHbIM
TOATIPOTPAMMAaMU SAHSTHAM, JIaHHBIX, OIIK-8.1
BLITIOHCHME (yHKIMOHAIBHEIE
6510ku 1 pyHKIUH
WHIUBHAYAIHHOT
0 3aJ1aHus 110
pabore
CamocrosrenpHOe | YcTHBI onpoc no
U3yveHHe JTa00paTOPHOI
2.5 Usyuerne yueOHoM pabote Ne7. OIIK-7.1,
OMOIMOTEUHBIX AITOPUTMOB 10 20
TUTEPaTypPHI, Pazpabotka u OIIK-8.1
YHpapJIeHHA MOJrOTOBKA K nporpaMMHast
nabopaTopHBIM peanu3zanus




KOHTYpa

PerynupoBaHus
3aHITHSM,
HETIPePLIBHBIM
BBITIOJTHEHUE
napaMeTpoM
WHIUBHUAYaIbHOT
TEXHOJIOTHYECKOTO
0 33/1aHHS 110
mpolecca ¢
pabote
HCIIOIb30BAaHUEM
NI perynaropa
HWroro no pazaeny 10 30 60
3. lnarHocTrKa U TIONCK MPUYUH
HEHCTIPaBHOCTEH B MOAYIBHBIX
MHUKPOIIPOLIECCOPHBIX CUCTEMaX
YIpaBJICHUS
CamocrosTensHoe
H3y4YeHHe
y4eOHO
3.1 O6paboTka CHUHXPOHHBIX JIUTEpaTyphl, YcTHBI onpoc 1o
Y aCHHXPOHHBIX OHIMOOK MOJATOTOBKA K nabopaTtopHOH
. OIIK-7.1,
MHKPOTIPOIIECCOPHO#T 2 4 4 11a00paTOPHBIM pabote Ne§. OTIK-8.1
TEeXHHUKHU Ha pumepe S7- 3aHATHSM, OpraHu3auoHHbIE '
300/400 BBITIOJTHEHUE 6710KH
UHUBUAYaIbHOT
0 33/1aHus 110
pabote
CamocTosTenbHOe
U3y4YeHHE
yueOHO# u
3.2 MackupoBaHHe OIIHOOK, HAy4YHO OTIK-7.1
(dhopcupoBaHue U MoMeHa 2 4 JIUTEPATYPHI. VYcTHBI ompoc OTIK 8. ll
CHTHaJIa MOJyJIs BBOJIA IMouck '
JOTIOJTHUTENIbHOU
MaTepHajoB MO
Teme
HWroro o pazneny 4 4 8
4. IlporpaMMHIpOBaHUE
MHKPOIIPOLIECCOPHOHN TEXHUKH
(Simatic) Ha s13p1Kax BHICOKOTO
yposusi (CFC, Graph)
CamocTosTenpHoe
n3ydeHue
yueOHOM
JIUTEPATYPBI, YceTHbIi onpoc 1o
MOATOTOBKA K 71a00paTOpHOI
4.1 IuckpeTrHas IOTUKA Ha 2 4 4 na6ﬂo ATODHBIM a6IZ)Te ]I\)rog OIIK-7.1,
CFC patop P y OITK-8.1
3aHATHSM, JluckpeTHas oruKa
BBINOJIHEHUE B cpene CFC
MHIVBHAYaJbHOT
0 33/IaHHs 110
pabote
CamocTosTenbHOe
n3y4YeHUe
eOHOH .
i YCTHBIA ompoc 1o
JIUTEPaTypHI, o
HOATOTOBKA K nabopatopHOit
4.2 BapuaHThl OpraHU3aLuu pabote NelO OIIK-7.1,
2 8 8 71a00PaTOPHBIM
noanporpamm Ha CFC Ynpasnenue OIIK-8.1
3aHITHSM,
COOBITHSMH B Cpelie
BBITIOJTHEHUE CEC
MHIVBHAYaJIbHOT
0 33/1aHKs 110
pabote
4.3 Apudpmerndeckue 2 4 4 CamocrosrensHoe | YcTHBII onpoc 1o OIIK-7.1,
onepauuu Ha CFC U3y4YCHUE 71a00paTOpHOI OIIK-8.1




yueOHOHI

JIUTEPATYPHI,
MOATOTOBKA K
nabopaTopHBIM pabote Nell
3aHATHSIM, YucnoBbie
BBITTOJIHEHHE onepanuu B CFC
WHUBUAYaAIHHOT
0 3a/IaHHUs 110
pabote
CamocTosATeIbHOE
U3yUYCHHE
yueOHOM
JUTEPATYPHI YcTHBIH onpoc 1o
4.4 lpuvencrne nonrcI:TogEa 1’< 1260 aTopHoﬁ
MHOTOOHUTOBBIX ONepaIi 1 patop OIIK-7.1,
4 1a60paTOPHBIM pabote Nel2
YIpaBJICHHE OYEPEIHOCTHIO OIIK-8.1
3aHATHUAM, MHOroouTOBBIE
06paboTku 6110xk0B CFC
BBIIIOJIHEHHE omneparuu B CFC
HHIMBUIYaIbHOT
0 3aIaHUs 110
pabote
CaMocCTOsTeNbHOE
U3yUYCHHE
yueOHOM
TUTEepaTypPHI, VYcTHBIN omIpoc 1o
MOJITOTOBKA K nabopaTopHOI
4.5 O630p OMOIMOTEYHBIX 4 naGfl) ATODHEIM a6§Te NI?O 13 OIIK-7.1,
611oxoB CFC paTop pavote 7 OTIK-8.1
3QHIATHSIM, Taiimeps! 1
BBITTOJIHCHUE cueturku B CFC
WHIMBUIYaIbHOT
0 3aIaHUs 110
pabore
CamocTtosTenbHoe
U3yUYCHHE
eOHOM .
i VYeTHbIl onpoc 1o
JUTEPATYPHI, o
4.6 ITpumepsnl MOATOTOBKA K naGopatopHoit
c% KI”)F I/IpOBaHI/Iﬂ 2 J1a60paTOPHBIM pabore Nel4 OIIK-7.1,
PYKTYpHp patop Co3znanue nmpoexra OIIK-8.1
nporpamm Ha CFC 3aHATUAM, .
CFC rpymmoit
BBIIIOJHEHHE
pa3paboT4NKOB
WHNBUIYaTLHOT
0 3a/IaHHUs 110
pabote
CaMocCTOsTENbHOE
U3yUYCHHE
eOHOM .
¥ YcTHBII onpoc 1o
4.7 Beenenue B JUTEpaTyphl, N
IporpaMMHupOBaHUC HA IIOArOTOBKA K Ha60paTOpHOH
Gpraplf)l 0635 CTPYKT 4 11a6OpPaTOPHEIM padore Nel5 OIK-7.1,
i P CTPYKTYp patop ITocnenoBarenbHOE OIIK-8.1
MOCJICI0BATEIILHOTO 3QHATHSIM,
o IIPOrpaMMHUPOBaHUE
yIpaBJICHHS U ONeparuii BBIIIOJIHEHHE
B cpene Graph
HHANBUIYaILHOT
0 3a/IaHHUs 110
pabore
CamocTosTeapHoe Ompoc o
H3yUYCHHE BBIIIOJIHEHHOMN
yueOHOM CaMOCTOSITEIIbHOM
4.8 CTpyKTypHpOBaHUE U
N JUTEpaTypHl, pabore
B3aUMOJICHCTBUE MPOrPaMM OIIK-7.1,
12 MOJrOTOBKA U «Pazpabotka
MOCJIEI0BATEILHOTO OIIK-8.1
BBIIIOJTHECHUC CHUCTCMBbI
yIpaBJicHHS
HHINBUIYaTLHOT yIpaBlICHUS
0 3aJaHus CJIOXKHBIM
«Pazpabotka 00BEKTOM




CUCTEMBI

yIpaBJICHUS
CJIOKHBIM
00BEKTOM»
HWroro no pazaeny 14 30 42
Hroro 3a cemectp 36 72 140,2 SK3aMeH
5. Beenenue B
MPOrpaMMHUPOBAHNE CUCTEM
YeJI0BEKO-MaIIHHOTO
uHrepdeiica
CaMmocrosTensHoe
H3y4YeHHe
N eOHOM 1
5.1 O630p dhyHKIMI 1 yIII{a Ho
uHTepheNncoB cucTeM i . OIIK-7.1,
2 4 JIUTEPATYPHI. YcTHBIN onpoc
JTUCTIETYEPCKOTO OIIK-8.1
[Touck
yIpaBlieHUS .
JOTIOJTHUTENHHOM
MaTepHajoB MO
Teme
CamocrosTensHoe
n3ydeHue
yueOHO# u
5.2 CpaBHHTENBHBIN 0030D HaY4HO
. . OIIK-7.1,
cpen WinCC Advanced u 2 4 JIUTEPATYyPHI. YcTHbIi onpoc
; - OIIK-8.1
WinCC Professional IMouck
JIOTIOTHUTENBHOMN
MaTepuasoB 110
Teme
CaMocrosTensHoe
U3y4YeHUE
5.3 Opranuzanus nepeaadn YaceHy
yueOHOIl u
JAHHBIX 110 CETSM.
Hay4HO
Bgenenue 8 PROFINET u 2 4 HTEPATVObI VerHbIi onboc OIIK-7.1,
HMI. UuTterpupoBanHble U HI())I/IC}I,(p ’ P OIIK-8.1
HEWHTETPUPOBAHHBIC .
JOTIOJTHUTENBHOM
COETMHEHHUS
MaTepHaJoB MO
Teme
HWroro no pazaeny 6 12
6. OcobeHHOCTH
POrPaMMHUPOBAHHUS CUCTEMBI
JHCIETIEPCKOTO YIIPABICHUS
WinCC
CamocTrosTenpHoe
n3ydeHue
yueOHOil u
6.1 Crpykrypa u HAy4YHO OIK-7.1
B3aMMOCBSI3b MOAYJIEH 1 2 JIUTEePaTyphl. YerHbli onpoc )
- OIIK-8.1
WinCC IMowuck
JOTOJTHUTENHHOM
MaTepuaoB 1o
Teme
CamocTosaTenbHOoe
U3y4YCHHE
yueOHOM VYceTHBIN onpoc o
JIATEPaTypBHI, JTab0opaTOPHOI
6.2 T'papuueckue patyp parop
MOATOTOBKA K pabote Nel7 OIIK-7.1,
BO3MO’KHOCTH, HABUTAITHS. 2 6 16
T — nabopaTopHbIM I'paduueckue OIIK-8.1
P 3aHATHSM, cpencrsa SCADA-
BBITIOJTHEHHE cucrembl WINCC
HUHIUBUAYaIbHOT

0 3agaHus 1o




pabote

6.3 OCHOBHBIE OIIEPaTOPBHL,
CTpyKTypa mporpamm Ha C,
0030p GyHKIMI

CaMOCTOSITEIbHOE
H3yUYCHHE
y4eOHOI
Hay4YHO
JIUTEPATYypPHI.
ITonck
JIOTIOJTHUTEIILHOM
MaTepHaoB MO
TeMeE

VYcTHBIH ompoc

OIIK-7.1,
OIIK-8.1

6.4 O6pabOTYNKH COOBITHIA
1 nuHamu3aims Ha C.
I'no6aneHbie ckpunThl Ha C
(Scheduled Tasks)

CamocrosTensHoe
U3y4YCHUE
y4eOHO

JIUTEPaTypBhl,
MOATOTOBKA K
11ab0paTOpHBIM
3aHATHSM,
BBITIOJTHEHNE
UHUBUAYaIbHOT
0 3a/1aHus 110
pabote

YcTHBIH onpoc 1o
nabopaTopHOi
pabote Nel8
I'mobanbubIe
makpocsl WINCC

OIIK-7.1,
OIIK-8.1

6.5 IlporpammupoBanme Ha
VBS. O630p CTpYKTYypbI
o6bekToB WIinCC

CaMoCTOATEIEHOE
H3yUYCHHE
yueOHO# 1
Hay4HO
JUTEPaTypPBHI.
ITouck
JIOTIOJTHUTEIILHOM
MaTepHasoB MO
TeEME

VYerHbIi ompoc

OIIK-7.1,
OIIK-8.1

6.6 CrcTeMa cOOOIIECHUI 1
TpeBor

14

CamocrosTensHoe
n3ydeHue
yueOHOM

JIUTEPaTypHI,
MOJATOTOBKA K
71a00PaTOPHBIM
3aHATHUAM,
BBITIOJTHEHNE
MHIVBHAYaJIbHOT
0 33/IaHHs 110
pabote

YceTHbIi onpoc 1o
nabopaTopHOi
pabdote Nel9
Cucrema TpeBor u
oruyeroB B WINCC

OIIK-7.1,
OIIK-8.1

6.7 Pa6ora WIinCC ¢ 6azamu
JAHHBIX

CamocTosITenbHOE
U3yYCHUE
yueOHOM

JIUTEPaTypBI,
HO/rOTOBKA K
71a00PaTOPHBIM
3aHSATHAM,
BBITIOJTHCHUE
WHIVBHAYaJIbHOT
0 3aJaHHs 10
pabote

YceTHbIi onpoc 1o
nabopaTopHOi
pabdote No20
Pabora WINCC ¢
0a3aMy JaHHBIX

OIIK-7.1,
OIIK-8.1

6.8 JlocTyn K TaHHBIM
WinCC uepes paziananbie
uHTEpPEUCH

CamocrosTensHoe
n3y4YeHUe
yaeOHOI

JIUTEPATYPHI,
MOJITOTOBKA U
BBIMOJIHEHUIO

MHIVBHAYaJIbHOT

0 33/IaHHs 110

CaMOCTOSITENBEHOM

pabote

Omnpoc no
BBITIOJIHCHHOM
CaMOCTOSITENLHOM
pabote
«Pazpabotka
CHCTEMBI
JTUCTIETYEPCKOTO
yIpaBJICHHS
3a/1aHHBIM
00BEKTOMY

OIIK-7.1,
OIIK-8.1




«PazpaboTka

CHCTEMBI
JIUCTIETYEPCKOTO
yIpaBJICHUS
3aIaHHBIM
00BEKTOM»
CamocrosTensHoe
n3ydeHue
yueOHOI
HAY4HO
6.9 AIMHHUCTPUPOBaHKE U e . OIIK-7.1,
3 JIATEPaTypPhIL. VYcrHblit ompoc
JIOKYMEHTHUPOBaHHUE OIlK-8.1
[Tounck
JIOTIOJTHUTENIbHOM
MaTepuasoB 1o
TeMme
CamocTosaTenpHOe | Y CTHEII 0npoc 1o
U3y4YCHUE n1abopaTopHO
y4eOHO pabote Ne21
JIUTEPATYpPbI Cucrema
6.10 Koment-cepsepras o F(}))TOI}BIII:a 1’< HaBUTAIH
apxuTekTypa. CUCTEMBI ¢ A ’ OIIK-7.1,
2 2 4 nabopaTOpHBIM | aIMUHUCTPHPOBAHU
pEe3epBHBIM CEPBEPOM o OIlK-8.1
- 3aHATHSM, s TIOJIb30BaTeNeH 1
WinCC
BBITIOJTHEHNE OpraHU3aINA
UHUBUAYaIbHOT COBMECTHOI
0 3aJjaHUs 110 paboThHI CTaHIH B
pabote WinCC
Hroro no pazzneny 12 18 59
Hrtoro 3a cemectp 18 18 71 320
9K3aMEH, 3a4eT ¢
Hroro no aucuuruinae 54 90 211,2 i

OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPEToiaBaHUK JUCIUIUINHBL « TexHomornyeckue
KOHTPOJUIEPHI M CPEJCTBA JUCIIETIEPCKOTO YIIPABICHHSD UCIIONb3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JIEKILIMIO, TJI€ TACT MIEPBOE MPEICTABICHHE O MTPEIMETE U 3HAKOMCTBO CTYACHTOB C
Ha3HAYEHHUEM U 33Ja4aMHM Kypca); JeKIUH — KOHCYJIbTALUH, U3JI0KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOIPOCHI; TabopaTOpHbIE pabOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOTYYSHHOM HH(OPMAIIH MTOCPEICTBOM IOCTAHOBKU POOIEMHOT0 BOIPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey» 3HAHUH, HEOOXOIUMBIX JJISI PEIICHUSI KOHKPETHOU MPOOIIEMBI.

HNHpopMalnoHHO-KOMMYHHKALMOHHBIE 00pa30BaTebHbIE TEXHOJIOIUU — B XO€
IIPOBE/ICHUS JIEKLIMOHHBIX 3aHATUI MPeayCMaTPUBAETCS UCIIOIb30BAaHUE SJIEKTPOHHOIO
JI€MOHCTPALIMOHHOI'0 MaTepuana (JeKIUU-BU3yaln3alnu), UCIoiIb30Banue MHTepHeT
pecypcoB Ul IPOMEKYTOUHBIX aTTECTALUN U TPOBEPKH OCTaTOYHBIX 3HAHUHI

JIeKIIMOHHBIN MaTepual 3aKkperisieTcs B Xoe 1a00paTopHbIX paboT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYNIIOBbIE WM WHAWBUYAIbHbIE 3aJaHUS 110 IPOIIEHHON TeMe.

JlaGopaTopHble 3aHATHUS IPOBOASTCS B MHTEPAKTUBHOM (hopMe ¢ NCIIOIb30BAHUEM
CJIEAYIOIIUX METOJI0OB UHTEPAKTUBHOTO O0yUYCHHUS:

- aKTyaJIM3alys N03HABATEIbHOM NEATEIbHOCTH YUaIUXCsl TyTeM MOOYKIESHHS K
OCMBICJIEHHIO JIOTMKH U MOCJIE0BATEIbHOCTH NPOBEJCHNS HAYYHOTO UCCIIEJOBAHUS, K
BBIJICJIEHUIO B HEM I'JIaBHBIX U HaHOOJIee CYIIECTBEHHBIX 3TAlOB; IIPU 3TOM OIIpeesieTcs
KOHEYHas 11eJIb UCCIIE0BAaHUs, a IIyTH €ro NpoBeieHus U (JOpMBbI IPECTABICHUS Pe3ysbTaTa
oOyuaroluiicsi BRIOUpaeT cam;

- OTCYTCTBHE JKECTKO PErJIaMEeHTHUPOBAHHOTO MOPS/IKA BBIMOJIHEHUS paboThI 110
00paboTKe IKCIEPUMEHTANIBHBIX IaHHBIX, KOTJa CTYACHT OIEpUPYEeT BCIIOMOIaTeIbHOM
uHpopManuel o crnocodax NOMCKa HEOOXOJUMBIX IPOTPAMMHBIX CPENICTB, (PYHKIIHIHA,
IIPOTOKOJIOB Mepeiaun U 00pabOTKH TaHHBIX, YTO BIPAOATHIBAET CIIOCOOHOCTH K IMO3HAHMUIO;

- IPU IOCTAHOBKE U aHAJM3€ Pe3yIbTaTOB UCCIEIOBAHUS IS TOCTHKEHUS
MOCTaBJICHHBIX Lieel 00yJaromuecs JOHKHbI 1e1aTh CPaBHEHHUS, COIIOCTAaBIIATh HOBbIE
(bakThl, IPUEMBI UCIIOJIb30BaHHbIE JPYTUMH YYaCTHUKAMHM IPYIIIbl, 00paliaTe BHUMaHue Ha
MIPUYMHBI, BBI3BIBAOLIME TO WM HHOE SIBJIEHUE U ObITh CHOCOOHBIMU MPOJIEMOHCTPUPOBATD
MH/IMBUYaIbHOCTh CBOETO MOJIX0/1a K PELICHHUIO 3a1a4H;

- IPOBE/ICHUE 3aHATUI B OpMeE MOUCKA IPUYMH JONYIIEHHBIX OUIMOOK MPH
IIPOBE/IEHUU UCCIIEIOBAHUS, IPUYMH HECOBIAJICHUS PE3Y/IbTATOB C MOJTYYEHHBIMU APYTUMU
rpymnnamMu o0ydJaroumxcs, mnoOyKaeHne K CTPEMIICHUIO HaXOAUTh U YCTPAHATh UyKUE U CBOU
OLIMOKH.

CamocrosTenbHas paboTa CTUMYJIMPYET CTYAEHTOB K CAMOCTOATENbHOM MpopaboTke
B IIpOIiecCce BBIOJIHEHUS KOHTPOJIBbHBIX Pa0OT, a TAKKe B MPOLIECCE MOATOTOBKU K YCTHOMY
OIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIIHUH.

B xoze mpoBeaeHus JIEKIIMOHHBIX 3aHATUI TPeayCMaTpUBAETC:

- UCTIOJIb30BAHUE JEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepraa o COBPEMEHHOM
U3MEPUTENbHON TEXHUKE;

- UCTIOJIh30BAHMUE JICKTPOHHBIX YYEOHHKOB IO OT/IEIBHBIM TEMaM 3aHSITHIA,

- BCTPEUH C MPEACTaBUTENIMHU IPOEKTHBIX U 00CITyKUBalOIIUX npeanpuatuii: 3A0
«HITO ABtomatuka», OO0 «2IeKTpOpeMOHTY; IpeIoiaraeMble TEMbl BCTpEU:
«lHHOBaIIMU B 00J1aCTH KOHTPOJIBHO-M3MEPUTEIBLHON TEXHUKIY, «IHTEIIIeKTyanbHbIe
MEXaTPOHHBIE CUCTEMBI», «/{MarHOCTHKA 1 TIOBEPKA CPENICTB H3MEPEHHII;

- aKTUBHBIC ¥ HHTEPAKTUBHBIC (JOPMBI OOYUICHUS: BApUATHBHBIN ONPOC, TUCKYCCHH,



YCTHBIN OIIPOC, TECTOBBIH ONMPOC, MHAUBUAYATIbHAS «3aIUTay JJAOOPATOPHBIX paboT U T.1.

6 YueOHO-MeTOqHYEeCKOE 0OOecTeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OueHo4YHbIE CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIIOKEHUU 2.

8 YueOHo-MeToANYecKOE U HHPOPMAIIMOHHOE 00eciedeHHe T CIUTLIMHBI

a) OcHoBHas JUTEpPaTypa:

1. Ps6uukoB M. 1O. IIporpammupoBanrie MUKPOIPOIIECCOPHBIX KOHTPOJJIEPOB Ha
A3BIKAaX BBICOKOTO YpOBHS : yueOHoe nocodue / M. FO. Psounkos, E. C. Psbuukosa ; MI'TVY.
- Maruuroropck : MI'TVY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20831 (nara obparieHus:
19.01.2026). - TekcT : AJIeKTPOHHBIN.

2. PgaGuukoB M. 1O. IlporpaMMupoBaHue CUCTEMBI AUCTIETYEPCKOTO YIIPABICHUS :
yaebHoe mocobue / M. 1O. Ps6unkos, E. C. Psouukosa ; MI'TVY. - Maraurtoropck : MI'TY,
2016. - 1 snektpoH. onrt. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528 (nata obOpariueHwus:
19.01.2026). - TekcT : 2JIEKTPOHHBIN.

0) lonojiHUTeILHAS JIUTEpPaTypa:
1. Poros, B. A. CpeacrBa aBTOMAaTH3allMd M YIPABICHUA : YYeOHHK Ui BY30B /

B. A. Poros, A. /l. UynakoB. — 2-e u3a., ucnp. u jnom. — Mocksa : M3garensctBo FOpaiir,
2026. — 352 c.— (Beicmee o6OpazoBanue). — ISBN 978-5-534-09060-4. — Tekct
ANEKTPOHHBIN // OO6pazoBarenbHas wiaropma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/584350 (mata oopamenwus: 17.02.2026).

2. AnmapatHble CpeJCTBa U MPOrpaMMHOE 0OecTIedeHNne MPOMBIIIITICHHBIX
koHTpoJutepoB SIMATIC S7 : YueGHoe nocobue / Anapees Cepreit Muxaitnosuu, PsGunkos
Muxaun FOpseBuu, PssOunkoBa Enena CepreeBHa ; MarHUTOropckuii rocy1apCTBEHHBIH
TexHnyeckuil yausepcutet uM. I'.J1. Hocoga. - Bosnorna : Ungpa-Umxenepus, 2023. - 220 c.
- BO - bakanaspuar. - URL: https://znanium.com/catalog/document?id=432963 (nata
obpamenus: 19.01.2026). - URL: https://znanium.com/cover/2092/2092457.jpg. - ISBN 978-
5-9729-1411-1.

3. CmuphoB, 0. A. TexHuueckue cpecTBa aBTOMAaTU3alMU U YIIPABJIECHUS : yueOHOe
noco6ue 1713 By30B / FO. A. CmupHOB. — 4-¢ uzn. crep. — Cankr-IlerepOypr : Jlans, 2021.
— 456 c. — ISBN 978-5-8114-8290-0. — Texkcr : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/174286 (nata oOparieHus:
19.01.2026). — Pesxum gocTyma: AJ1s aBTOPH3. MOIb30BaTeNeH.

4. Kanynun, 1. B. Uadopmarmonnas crpykrypa npeanpustus/Kanynuu/l[.B.,
KysznenoBA.C., HockoBaE.E. - Kpacuosip.: COVY, 2014. - 186 c.: ISBN 978-5-7638-3128-3. -
Tekcr : anextponnsbIit. - URL: https://znanium.com/catalog/product/550387 (nata
obpamienus: 19.01.2026). — Pexwum qoctyna: no noamnucke.

B) MeToauuyecKkue yKazaHus:

1. AnnmapatHsle CpeAcTBa U MPOrpaMMHOE 00ecTiedeHre MPOMBIIUIEHHBIX
koHTpoiutepoB SIMATIC S7 : YuyeGnoe nocobue / Anapees Cepreit Muxaiinosuu, PsGunkos
Muxawun FOpseBuu, PssOunkoBa Enena CepreeBHa ; MarHUTOropckuii rocy1apCTBEHHBIH
texHnueckuid yauepcuteT uM. [.. HocoBa. - Bonorna : Uadpa-Unxenepus, 2023. - 220 c.
- BO - bakanaspuar. - URL: https://znanium.com/catalog/document?id=432963 (nata
obpamenus: 19.01.2026). - URL: https://znanium.com/cover/2092/2092457.jpg. - ISBN 978-
5-9729-1411-1.



https://host.megaprolib.net/MP0109/Download/MObject/20831
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://urait.ru/bcode/584350
https://znanium.com/catalog/document?id=432963
https://znanium.com/cover/2092/2092457.jpg
https://e.lanbook.com/book/174286
https://znanium.com/catalog/product/550387
https://znanium.com/catalog/document?id=432963
https://znanium.com/cover/2092/2092457.jpg

2. Pa6uukoB, M.}O. OcHOBBI IpOrpaMMHPOBAHHUS IPOMBIIIIJICHHBIX
MHUKPOIPOIIECCOPHBIX KOHTPOJLIepoB: yued. mocodue / M.YO.Ps6unkos, E.C. PsOunkosa. ;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'.11. HocoBa. — Maruuroropck: M3a-8o
Maruauroropck. roc. TexH. yH-ta, 2018. — 125 c. — TekcT: HenocpeICTBEHHBIN.

3. AunpeeB C. M.  IIporpaMmmupoBaHre MUKPOTPOILECCOPHBIX KOHTPOJIEPOB
SIMATIK S7 300/400. JTabopatopHbIit mpakTuKyM : yuebHoe nocodue / C. M. AHapees, M.
1O. Psa6unkos, T. I'. Cyxonocosa ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 a5ekTpoH.
ont. auck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1452
(mara obpamenus: 19.01.2026). - TekcT : 3J€KTPOHHBII.

4. XuBpuH, M. B. AninapatHoe 1 mporpaMMHO€E 00eCII€YeHUE YIIPABICHUS
TEXHOJIOTHYECKUMHU TporieccaMu. Pa3nensl: ABTOMATU3MPOBAHHBIE CHCTEMBI YITPABICHHS
npeanpusitieM. Ilpumenenune cereil BO B3pbIBOONACHBIX 30HAX. ANIapaTHbIE U
MIPOrpaMMHBIE CPEJCTBA MIPOrPAMMHUPYEMBIX KOHTPOJIIIEPOB : y4eOHO-METOIUUYECKOe
nocobue / M. B. Xupun. — Mocksa : MUCHUC, 2015. — 95 ¢. — TekcT : anekTpoHHbIi //
Jlanb : anexTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/116790
(mara obpamenus: 19.01.2026). — Pexxum qoctyna: st aBTOpU3. MOJIB30BaTENECH.

5. Metoandeckne yKa3aHus K BBITOJHEHUIO T1abopaTopHbIX padot mo CFC
MIPUBEJICHBI B IPHIIOKEHHUH 3.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaumenoBanue o
10 Ne norosopa Cpoxk neicTBUS JTUIIEH3UH
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpouHO
MS Off_lce 2003 Ne 135 ot 17.09.2007 0eCcCpovHO
Professional
7Zip cB000HO pacmpocTpansemoe [10 6eccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HasBanue kypca Cchuika

DJekTpoHHas 0a3a mepruoIuUecKux u3nanuii East View

Information Services, OOO «1IBUC» https://dlib.eastview.com/

HarmonansHas mHGOpPMaAIIMOHHO-aHATUTHYECKAsT URL:

cucrtema — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PHUHID) asp

denepanbHOE FOCYIAPCTBEHHOE OO HKETHOE

yupexaenue «DeneparbHbIil HHCTHTYT URL.: http://www1.fips.ru/

MIPOMBINTUICHHOM COOCTBEHHOCTHY

https://www.rsl.ru/ru/4readers
/cataloques/

Poccuiickas I'ocynapctBennas 6ubnnoreka. Karaigoru

DnekTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

MexnayHnapoanas pedepatuBHasi ¥ TOJTHOTEKCTOBAS
crpaBoyHas 60a3a JaHHBIX HAyYHBIX U3IaHHK «Springer
Nature»

https://www.nature.com/sitein
dex

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!:


https://host.megaprolib.net/MP0109/Download/MObject/1452
https://e.lanbook.com/book/116790
https://dlib.eastview.com/

1. YueOHble ayUTOpUH AT IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIa (ayn. 437)

MynbTUMEINIHbBIE CPECTBA XPAaHEHHUS, IEpelaur U MPEICTaBICHUS HH(OpMAIH

2. YuebHast ayqUTOpUs JJIs IPOBEJCHUS J1a00PATOPHBIX 3aHATUN: KOMITbIOTEPHBIH
kiacc (ayn. 448)

[Tepconanbubie KoMITbIOTEPHI ¢ TakeToM MS Office, Beixomom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA

3. IlomereHust U1 CaMOCTOATENBbHOM paboThl oOyuaromumxcs (ayn. 448)

[Tepconanbubie KomIblOTEphI ¢ nakerom MS Office, Beixogom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA

4. Y4eOHble ayIUTOPUH IS TPYNTIOBBIX U HHIUBUIYaJIbHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJISI U IPOMEXYTOUHBIX KOHCYIbTalMi (ay1. 448)

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH

5. Ilomemienue it XpaHEHUs ¥ MPOMUITAKTUIECKOTO 00CTYKUBAaHUS y4eOHOTO
obopynoBanus (ayz. 445)

Cremnaxu 115 XpaHeHUs] y4eOHO-METOAUYECKUN JOKYMEHTALUH

6. YueOHast ayaAuTopusi 1JIsl IPOBEACHHUS JTaOOPATOPHBIX paboT: 1abopaTopHs
ABTOMATHU3AIMHU TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOACTB (aya. 450)

JlabopaTopHbIe YCTAaHOBKH M MPUOOPHI ISl BEITIOTHEHHSI TAO0OPATOPHBIX paboT:

- nabopatopubiii cteH «[Ipombiennsie natankn», [IJI-MAKC;

- mabopaTopHbli cTeH] «/laTunku TexHonoruueckoit unpopmanuny», JITH;

- nabopatopubiii cteH «[IpombinieHHsie naTanku pacxoaay, [1JIP-CK +
KOMIIBIOTEp C npenycranoBiaeHHbIM [10 ot uzroroBurens.

- naboparopHsblil cren] «[IpomblnenHsie faTyuku Temneparypsi», IIJIT-CK +
KOMIIBIOTEP C MpeaycTaHoBiIeHHbIM 110 oT n3roroBuTes.

- nabopatopubiii cteH ] «[IpombinieHHbIe naTyuku nasiaenus», [IJJ]-CK +
KOMIIbIOTEp C npenycraHoBiaeHHbIM [10 ot uzroroBurens;

- IpOrpaMMHUPYEMBIii Torndeckuit kontposuiep [TJIK-Siemens + HOoyTOyK ¢
npenycraHoBieHHbIM [10 ot usroroButens;

- 1a00paTOPHBINA CTEH]T «ABTOMATH3ALMsI CUCTEM TEIIOra30CHAOKEHHS U
BeHTHIALMNY, ATT'CB-09-11JIP-01 + HOyTOYK ¢ nmpeaycTtaHoBieHHbIM [10 ot
U3TOTOBUTES;

- 1a00paTOPHBINA CTEH]T «ABTOMATU3AIUS CUCTEM BOJIOCHA0XKEHUS U
BOJ0OTBeneHuA», ABMB-Y-01-12;

- nabopartopusiif cten «I[TJIK-Omron-40A-HH#»

- 1abopatopHblii cTeH «OCHOBBI aBTOMaTUKN», OA-MP

7. YueOHas ayaAuTOpUs sl IPOBEACHHUS 1a0OPaTOPHBIX paboT: 1abopaTopHs
MHUKPOIPOIIECCOPHBIX KOHTPOJIJIEPOB U CHCTEM yrpasieHus (aya. 437)

JlaGopaTopHbIe YCTaHOBKH IS BBIMOJIHEHHS Ja00paTOPHBIX paboT:

- 1abopaTopHbIe CTeH bl ¢ KOHTposiepoM Pemukont P-130;

- 1a00paTOPHBINA CTEH]T C KOHTPOJIepoM «OBEH.



[Tpunoxenue 1

YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON padoThl 00y4aromuxcst

ITo JAUCHUIINIMHE NPCAYCMOTPEHA ayJUTOPHAA W BHCAYAHUTOpHAsA CaMOCTOATCIIbHAA pa60Ta

o0yyJarouuxcs.

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpCAINOjaracT BBIIIOJHCHUE H 3alllUTy

1ab0paTOpHBIX PaboT, pelIeHne HHANBHIyaTIbHBIX 3a7a4.

Ilepeuenn
J1adopaTopHBIX padoT

Bomnpocsl k 3amure

1. Co3nanue npoekTa ¢
HCIIOJIb30BaHUEM
Simatic Manager

1. Kakue OCHOBHBIE THUIIBI MOAYJIEH HCIOJIB3YIOTCS B COCTaBe
IPOrpaMMHUPYEMOI0 KOHTpoJuiepa’?

2. Ilepeuncnure GyHKIUU CUTHAIBHBIX MOJTyJICH

3. Kakue TUIBI CUTHANBHBIX MOAYyJel BXoasT B cemericTBo SIMATIC?
4. Kak mpoucxoauT KOAUPOBAaHNE XapaKTEPUCTUK CUTHATILHOTO MOJTYJIS
B €ro 0003Ha4YeHUNU?

5. Kakoe HazHaueHue (PyHKIMOHAIBHBIX MOAYJICH?

2. 3yueHnue komMaH
OUTOBOI JIOTHKH SA3bIKa
Ha TIPUMEpE CUHTE3a
KOMOWHATOPHOM
MEPEKITI0YaTEIbHON
CXEMBI

1. Yro Takoe Network mpoekra?

3. Kaxkue a66peBI/IaTprI HCIIOJIB3YIOTCA IJIsT  SI3BIKOB «Cnncok

orepaTropoB» U «PeleiiHple TuarpamMMbl?
4. Kak peanu3oBbiBaeTcs 0a30BbI€ JOTHYECKUE CXEMBI?

5. Kak peanmusyercs ¢pynknus «Mckmouaromee MJIN» Ha s3bike LAD u
si3pike STL?

6. [TpuHuun gecTByst KOMaH/ BbIAEIEHUS (PPOHTA U KATYIIEK HaMsTH.

3. N3yuenue koMaH[
HaJ YACIOBBIMHU
BEJIMYHUHAMU

1. Kakumu komMaH1aMu peanu3yroTcs apupmeTnieckue GpyHkunn?

2. CkonpKO 0a30BbIX THUIOB JIAaHHBIX M KaKUX MCIOJB3YIOTCS INpHU
peanu3ay KoMaH 1 apupMeTHIeCKUX oneparuii?

3. Kakue Qopmarel BBINOIHEHUS apU(PMETHUECKOH omneparuu
HOJIEP>KUBAIOTCS SI3bIKAMU TIPOTPaMMUPOBAHUS?

4. IlpuBenure nmpuMep peaan3aluy MMPOrpaMMbl BO3BEIEHUS 4YHCIA C
IUIABAIOIIEH TOUKON B IPOM3BOJIBHYIO CTETIEHb

5. Kakue 0a30BbIe THIIBI JAaHHBIX HCIIOJB3YHOTCA IIpU pCain3allun
MATEMAaTHYCCKUX onepauﬂﬁ?

4. Peanmu3zanus
CUCTUYUKOB

1. Kakune OBIBAtOT BUIBI CYETUNKOB?
2. Kakue THIbl JaHHBIX UCTIOJIB3YIOT CUETUNKH?

3. Kakyro nndopmanuio coaepxar BbIxoga cyeTunka?




Ilepeuennb
J1abopaTopHBIX padoT

Bomnpocs! k 3amure

4. IIpuBeauTte nMpuMephl peajin3aliy CYeTYNKOB

5. IlosicHUTE IPUOPUTET KOMAH]] YCTAHOBKH, CYETa U cOpoca CUeTUHKA

5. U3y4yeHnue komaH
paboThI ¢ TaliMepaMu

1. Kakyro nH(popmManuo coaepKuT crapiiasi TeTpaja cioBa taimepa?
2. Kakoii koMaH 101 3aI1yckaercs TaiMep paciIupeHHOTr0 UMITYJIbca?

3. IlpuBeauTe BpEeMEHHYI JuarpaMMmy TailMmepa  3aJepiKKH

BBIKJIFOUCHU A

4. B uem oTinume pabOTHI TAIMEPOB 33aA€PKKU BKIFOUEHHS M 33/1CPIKKH
BKJIIOUeHHs ¢ 3anmoMuHaHueM? [loscHMTE OT/IMYMS TO BpPEMEHHBIM
auarpaMmam paboThl TaiMEpPOB.

5. Kakoe 3HaueHne 6y,HCT COACPIKAThb CIIOBO TaﬁMepa, IIpHU 3aHCCCHHH B
HEr'o 3Ha4CHUA, COOTBCTCTBYIOLICC 20 MHHYTaM.

6. bioxu maHHBIX,
(GyHKIIMOHATIbHBIE
OJI0KM U PYHKLIUU

1. B 4eM OCHOBHOE OTJIWYHE TJIOOAIBHBIX OJIOKOB MAHHBIX OT
sk3eMIUIIpHBIX? [lpuBeaWTe mpuUMEp 3amMCH M YTCHHS JJTaHHBIX
ri100abHbI OJIOK JaHHBIX.

2. Kakoe OCHOBHOC Ha3Ha4YCHUC CHUCTCMHBIX

byHKIMI U
(GyHKIIMOHATBHBIX OJI0KOB?

3. Hcnonb3oBanue GyHKIUN U GyHKIIMOHATBHBIX O0510KOB. [IpuBeaute
MIpUMEP UCTOIB30BAHMUS.

4. JlaiiTe mMOSICHEHUE TMOHATHUAM (OPMATBHOIO M  (DaKTUYECKOTrO
[apaMeTpoB MPH Nepeaaye NaHHBIX.

5. Kak ucnonb3ytorcs rinobanbHble 6110ku JaHHbIX? [IprBenuTe npumep
MCIIOJIb30BaHUs

7. Pa3paboTka u
MpOTrpaMMHas
peanu3anus KOHTypa
peryJmpoBaHus
HETIPEPHIBHBIM
rnapamMeTpom
TE€XHOJIOTHYECKOTO
rpolrecca ¢
ucnonszoBanuem [TN]]
peryisitopa

1. Tunsl cranmapTHeIX perynsropos. I[Ipumep 3amycka perynaropa (B
BUJIE CTPYKTYPHOM CXEMBI).

2. Kakue oCHOBHbIE HACTPOEUHbIE MapaMeTpbl UMEIOT MPOrpPaMMHBIE
pEryJIaTophI?

3. Kakpme TuHIBI  CTaHZAPTHBIX  PETYIATOPOB  PEATHU3YHOTCS
oubnanoreunbiMu  GpyHkuusmu? IlosicHutre ob6nacTu HCMONb30BaHHE

ATUX PETYIATOPOB.

4. Kak ocymecTBiasercd HacTpoOWKa M 3alyCK CTaHJIapTHOTO

perynaropa?

8. Opranu3anoHHbIC
0J10KH1

1. JlaiiTe mosicHeHME MOHATHIO MpepbIBaHUS Ipoueccopa. [Ipuopurer
npepbiBannid. Turbl mpepbiBanuid. CriocoObl 00pabOTKH TPEPHIBAHUS.




Ilepeuennb
J1abopaTopHBIX padoT

Bomnpocs! k 3amure

2.  llopsimox  co3maHus ~ OpraHM3allMOHHOro  Onmoka.  Turmbl
OpraHu3aIMOHHBIX OJ0KOB. [IlpuMep co3maHus OpraHU3AIMOHHBIX
0JIOKOB pa3HBIX THIIOB.

3. [Ipueaute npumep cozganus OB35, OB10 u nosicHuTe MOpsI0K €ro
HaCTPOMKH.

4. Kakume Tumbl pecrapra KOHTpoiuiepa cymectByroT?  Kak
MIPOrpaMMHBIM 00pa3oM ONpeAeNuTh THII pecTapTa?

5. Kakue opranu3anoHHbIe OJIOKHU MTO3BOJIAIOT PEANU30BBIBATE PA0OTy
IIPOrpaMMbl B peaJIbHOM BPEMEHH.

9. MuckperHas J0TUKa
B cpene CFC

1. Haznauenue 6okoB R_TRIG, F_TRIG?

2. MOHO 71 HaCTPauBaTh YHUCIIO BXOJOB OJIOKOB AUCKPETHOM JIOTUKU
na CFC?

3. Ilepeunciure Tamsl curaainos B CFC.

4. Kakue 61m0xu peanu3yroT QyHKINU KaTyiek ¢ namsateio Ha CFC?

10. YopaBnenue

COOBITUSIMU B Cpeie
CFC

1. ®yHKIUHU peIaKToOpa OYEePEAHOCTH BhI30Ba OJIOKOB
2. Kax BBITIOJIHUTD ONTHMHU3AIMIO 0YEPETHOCTH UCTIOTHEHHUS OJI0KOB?
3. Crioco6wr MoHUTOpHHTA TIporiecca B cpene CFC

4. Haznauenue 61okoB nepeximodenns SEL 1 MUX

11. YucaoBeie
onepanuu B CFC

1. Kax peanu3oBarthb onepanuu MHTErPUPOBAHUS u
muddepermmpoBanus B cpeae CFC?

2. Tlepeuncnute On0kH, HeoOXoauMmele Juis peanusauuu [1M-3akona
yIpaBiIeHUS.

3. Kak yuuThIBaeTCS THIT JAHHBIX MPH BEIOOPE KATAIOKHBIX OJIOKOB JIJIs
00pabOTKH YHCTOBBIX OMeparnuii?

12. MHOroOHUTOBBIE
onepauuu B CFC

1. Ilepeuncnure On0KH, peanu3yrolIMe onepanuy MHoroourosoro U,
WNJIN, orpunanus.

2. Ilepeuncnure onepanuy MoOUTOBOTO CBUTA.
3. Ha3znaueHre MHOTOOMTOBBIX ONEpaIMii IPU yIIpaBIeHUH

4. Kak HakjaJpIBaTh MAacKy JUIsI BBIICICHHUS COCTOSHHUS TPEOYEeMBIX
ouTtoB?

5. Kak opranu3oBaTh OTKJIFOUEHHE KOMAHJ ISl TPYMIbI YCTPOMCTB 110
JaHHBIM O CpabaTblIBAaHUM MX KOHIIEBBIX C HCIOJIb30BAaHUEM




Ilepeuennb
J1abopaTopHBIX padoT

Bomnpocs! k 3amure

MHOTOOUTOBOM JIOTUKH?

13. TaiimMepsl u
cuetynuku B CFC

1. Ocobennoctu pabotsl 610k0B AFP u Timer P

2. Kak opranuszoBarb
nporpammbl Ha CFC?

KOHTPOJIb NIECPUOAUYHOCTH  HUCHOJTHCHHA

3. Kak HacTpouTh MEPUOANIHOCTH UCTIOTHEHUS porpammbl CFC?

14. Co3nanue npoekTa
CFC rpynmoit
pa3paboOTYUKOB

1. Ha3znaueHue T€KCTOBOTO COCIMHEHUS
2. I'pynimibl curHanoB B HHTep(deicax cxem

3. B uem oTiimume peanuzamnuu noanporpammsl B Buae FB 6moka u CFC
CXEMBI?

15. IlocnenoBarensrHOE
HporpaMMUpPOBaHUE B

1. Hepe‘II/ICHI/ITe OCHOBHBIC CTPYKTYPEI IIPOrpaMM IOCICAOBATCIIBHOT'O
YIpaBJICHUA

2. Buzpl u HazHauenue 6okupoBok Interlock u Supervision

3. ®YHKIMH MEHIO YIPABIEHUS CEKBEHCOPOM

cpene Graph
4. IlepeuncianTe MHCTPYKIIMH 3TANOB U PA3/I€JIOB IEPMAHEHTHOTO KO/Ia
5. C KaKUMH COOBITHUSIMH MOXXHO KOMOMHHPOBATh HHCTPYKIIMH ATAIOB?
1. Ykaxure OCOOCHHOCTH ajpecalliyd aHAJIOTOBBIX M JUCKPETHBIX
16. BXOJIHBIX BBIXOJHBIX curHaios [TJIK.
Kondurypuposanue

anmapaTHBIX CPEJICTB
PLC B cpene Unity Pro

2. TlocnenoBaTenbHOCTb CO3JaHMS KOH(UTYpaLUH
cpeacts IJIK ¢ ynanenHoii nepudepueii.

arnmapaTHbIX

3. Ilepeuncinre ocHoBHBIE MOaynH [1JIK n ykakure X Ha3HauECHHE.

17. I'papuueckue
CpezcTBa
SCADA-cuctemsl
WINCC

1. PackpoiiTiie TOHATHE TUHAMU3ALUH.
2. Knaccuguxkarmpyiire tumst TaroB WinCC.
3. Cioco0sI pa3eneHus SKpaHa CUCTEMbI BU3YyaTu3alli.

4. Kakue cnocoObl AAHAMH3allun IIpU HCOGXOI[I/IMOCTI/I 1/1306pa31/m
MNOCTCIICHHOC ABHXKCHHEC 00bekTa Bel MokeTe HpeIlJ'IO)KI/ITB?

5. Kakue ciocoOs! Hapuranuu B npuwioxkeHnn WIinCC Ber 3Haere?
6. KakoBo Ha3HaueHue mactepa nuHamuku - Dynamic Wizard?

7. KakoBa ociie10BaTe€IbHOCTh OCHOBHBIX IIar0B ITPU CO3/1aHUH IIPOEKTY
B WinCC?




Ilepeuennb
J1abopaTopHBIX padoT

Bomnpocs! k 3amure

8. TpeboBanus k okHam HMI, nHGOpMATHBHOCTH IO YPOBHSM arperara.

9. Kaxkoii cnoco6 muaammzanuu B WINCC tpeOyeT mpu BBITOIHCHHUY
MHHUMYM pECypCOB Iporeccopa’?

18. 'moGanbHbIe
Makpocbl WINCC

1. Kakoit si3bIK IporpaMMHpOBaHusi MOXKeT ucrnonb3oBarbes B WINC(
IPU CO3aHUH CHCTEMbI MEHIO?

2. Jlatb cpaBHUTENBbHBIH aHanu3 wucnoiasdyemMbix B WINCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlost wero npenHasHaueHa cuctema WinCC ODK?

4. Ha3nauenue rio0anbHbIX CKPUIITOB, YCJIOBUS UX BBIIOJHEHUS

19. Pabora WINCC ¢
0a3zaMu JaHHBIX

1. Ilepeuncanre Bo3MOKHBIE CrI0c0OBI opranu3anuu paborsr WIinCC ¢
0a3amMu JTaHHBIX.

2. Nnrepdeiicol u criocodsl momyueHus: AanHbix or SCADA cucteMbl
WinCC

3. Hacrpoiika WIinCC mns o6mena nanasiM uepes DDE

4. Hacroiika SCADA WINnCC mis obmena manusiMu depe3 OPC.
Hcnons3yembie WInCC umena cepBepoB

5. Knaccudukamus unrtepdericoB B3aumoxeiicteus ¢ CYBJl. Hx
JIOCTOMHCTBA U HEJIOCTATKH

6. [Tonsitue kypcopa nipu padore ¢ CYB/]

20. Cucrema TpeBor u
otyetoB B WINCC

1. Ilepeuncnure crnocobsl MHGPOPMUPOBAHUS OIEpaTOopa O TPEBOTE,
nocrymnueie B8 WIinCC

2. B gem otnmume Status tag u Message tag npu HacCTpOWKH TPEBOTH B
WinCC?

3. TTouemy pazpadoturik WIinCC nenaetr 0CHOBHOI#A yrop Ha paboTy Ha
ypoBae SCADA ¢ TuCKpeTHBIMHU TpeBOTaMu?

4. Yto 0003HAUAET TEPMUH «KBUTUPOBAHUE»?

5. Ha3znaueHue cucTeMbl COOOLIIEHUI U TPEBOT

21. Cucrtema
HaBHUTaIH,
aJMUHUCTPUPOBAHUS
I10JIb30BaTENEN U
OpraHu3aIu
COBMECTHOH paboThI

1. B kakux pa3nuyHbIX pexxuMax Moryt padorars cranuuu WinCC?

2. KakoBbI OCHOBHBIE JTallbl HACTPOWKHU CHCTEMBI C PE3EPBUPOBAHNEM
(Redundancy) cepsepos B WinCC?

3. B 4eMm 3axirodaercs KJIMEHT-CEPBEPHAsl apXUTEKTypa CHCTEMBI




Ilepeuennb Bomnpocs! k 3amure
J1abopaTopHBIX padoT

cranuuii B WinCC SCADA?

4. AJTOpUTM CO3/aHMs PaCIpeeICHHBIX CHCTEM BH3YyalM3allMd B
cpeae WiInCC.

5. CtpyKTypa pacnpeneneHHON CUCTEMOU YIPaBICHUS MPOU3BOICTBOM
BKJTIOYaroneit koutposuteps! u ctanuuu SCADA cucrem

6. TpeboBanus k mporpamme PLC npu B3aumozeiicteuu ¢ WinCC

7. JJornueckas cxema B3aumogueiicteus SCADA u PLC

IIpumepbl BApHAHTOB 3aJaHUH HA CAMOCTOATEIbHYIO padoTy

CamocmosmenvHasn paﬁoma «Pa3pa60ml<a CUCEMDbBL YNpaeleHus CiloHCHbIM o00veKmomy

3aganue Nel: «Ynpasienue pooorom KUKA»
Paspaborats nporpammy ynpasienus po6orom Ha CFC STEP7 ¢ npumenenuem

MHOT'OOMTOBBIX onepaunﬁ, OCHOBAaHHYIO Ha UCIIOJIb30BAHUHN Ha60pOB YHCEN-COCTOSIHUM p060Ta.

Onucanne Moaen

PoGoT umeer 6 moJIBUKHBIX 3JIEMCHTOB KOMaH/Ibl YIIPABJICHUSI KOTOPBIMU: JIJISl TIEPBOTO
anemenTa — noBopoT HaneBo Q0.0 (myresoii 10.0), moBopoT Hampao Q0.1 (myresoit 10.1); ans
BTOpOTO 3eMeHTa — HaseBo Q0.2 (myreBoit 10.2), vanpaBo Q0.3 (myresoit 10.3) u 1.1.

3aganue

CoznaTth ympaBisSoIyr0 poOOTOM MPOrpamMMmy, KOTOpasi COrJIacHO 33aJaHHOM
IIOCJICI0BATCIIBHOCTHU HeﬁCTBHﬁ, IMUKIINYCCKHN HCpGBO}II/IT MEXAaHU3MbI p060Ta 13 OIHOTO
KpaiHero MOoJI0XKEHHS B IPYToe.

Tabmuna 1

[TocnenoBarenbHOCTH PaOOTHI OTACIBHBIX MEXAaHU3MOB poOOTa

Bapuanr 1 2 3 4 5 6
Oramn 1 1-311 4-6ll 1-2]1 1,5]1 3,411 1J1
Dram 2 4-611 1-311 3-6J1 1,511 3,41 2-6l1
Oram 3 4-6J1 4-6J1 3-611 2,3.4,611 1,2,5,6]1 2-6J1
Ortan 4 1-3]1 1-3]1 1-211 2,3,4,6]1 1,2,5,6I1 111

Homepamu yKa3aHo, KAKHE MEXaHH3MbI HY/KHO Th Ha d1ane. b 111 o3HauaeT, 4TO C/IeyeT NepeMelaTh NepBbIii y3eil HaNpaBo.

3ananue Ne2: «YnpaJieHue pod00TOM MAHMITYJISITOPOM))
Pazpaborare nporpammy ympasnenus pooorom Ha Graph STEP7. Bun umuranmonHoii Moaenu
MaHHITYJISATOPA U ITyJIbTa YIPABICHHUS TIOKa3aH Ha PHUC. 2.
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Puc. 2. Bug uMATaIlIMOHHON MOAEIN MaHUMYJATOpa: | — MCXO0AHAs TO3UIIMS; 2 — HOBOPOTHBIN
CTOJI; 3 — MaHUIYJIATOP; 4 — KapeTKa; 5, 7 — No3ULUs pa3rpy3ku; 6 — BAKYyMHbIN 3aXBarT.
Pabota Bcex MEXaHM3MOB MaHUIYJISTOPA TOJIKHA OCYILECTBIISITHCS B CTPOTOM

nocJye0BarenbHOCTH. HaunHas ¢ HCXOIHOTO COCTOSIHUS, JJaHHAs! [10CJIEJ0BATEIbHOCTD JOJDKHA
COOTBETCTBOBAThH BapuaHTy 3aaanus (puc. 3). Hanpumep, Ui nepeHoca METaLIN4E€CKOro
U3JIeNUs U3 MO3ULMK | B MO3MLINIO 7 JOJDKHBI OBITH BBIIIOJIHEHBI CIIEAyIOLIMe mark: 1) mpuBectu
MaHMITYJIATOP B UCXOAHYIO MO3ULUIO; 2) ONYCTUTh KApeTKy; 3) ONYyCTUTh 3aXBaT; 4) BKIIIOYUTH
3axBar; 5) A0XKJIAThCsl MOJHATHS 3aXBaTa; 6) MOJHATH KapeTKy; 7) MOBEPHYTh CTOJ B KOHEYHOE
M0JIO’KEHUE (OTrpy3Ka); 8) BHLABUHYTh MAHUITYJISITOP 9) OyCcTUTH KapeTky; 10) omycTutsh 3axBar;
11) BBIKJIFOUNTH 3aXBaT (3aroTOBKA MaJaeT B IpUEMHbINA OyHKep 7); 12) noxxaaTbest MOAHATHS
3axBara; 13) nogHATH KapeTKy; 14) BTSIHYTh MaHUMIYJISATOP; 15) MOBEPHYTH CTOJ B CTOPOHY
MO3ULIMY TI0JJauy 3arOTOBOK.

Puc. 3. BapnaHT nocnenoBaTebHOCTH IIArOB MO MEPEHOCY METAUTUYECKON 3arOTOBKH €
MOMOIIIbI0 MAHUITYJIATOPA U3 MO3ULIMH NTOJAa4YH B TO3UIUIO Pa3Trpy3Ku

Tab6muna 2
Anpeca 1 0003HAYECHHUSA TATYNKOB MAHUIYJIATOPA

Bxoanl

OyHKINH Anpec | CumBon KommenTapuit




Hcx. monoxk. croma | |11.5 S1 JlaTuynk HaYaIbHOM MO3HMITUU CTOJIa
Kon. monox. crona | 11.6 S2 JlaT4rK TOJIOKEHUS CTOJIA TIPU Pa3rpy3Ke
Kapertka BBepxy 10.0 S3 Bepxzee noyioxeHre MaHUIYJISTOpa
Kapetka BHU3Y 10.1 S4 Huxnee nonoxenne MaHUyasTopa
Manurn. BeiaBunyT | 10.2 S6 [Tonoxenne «CKJIAIL METAJLJI»
Manun. BTSHYT 10.3 S5 [Honoxenne «CKJIAZL HEMETAJII»
[Ipucocka BBepxy 104 S7 TparcopTHOE MOJI0KEHHUE MPUCOCKH
[Ipucocka BHU3Y 10.5 S8 [Ipucocka B MOMEHT ITpUCAChIBAaHUS U OTIyCKa
EmkoctHol gatyuk | 10.6 S9 JlaTuuK HaTU4IUsS U3ACITUS
NHnykT. natunk 10.7 S10 JlaTuyuK METaTMYECKOT0 31N
«HAY.YCTAH» 11.0 S11 [TepeBos cuCTEMBI B MOJI0KEHUE 3arPy3KH
«ITYCK» 11.1 S12 3amyck pabodero mukia
«IAT» 11.2 S13 Pexxum 1maroBoro MCoSHEHUS UK
«IUKJI» 11.3 S14 PexxuM oCcTaHOBKHY B KOHIIE [IUKJIA
«ABAP.CTOID» 11.4 S15 OcTaHOB MaHUTYSATOpA (3aXBaT HE BBIKIIL.)
Brixoanl
OyHKIHH Anpec | CumBon KommenTapuii

Cron x xoHeunoit nozuu | Q 0.0 M1 [ToBOPOT K MO3UIMH Pa3TPY3KH

Cron x HavanmpHOU no3unmu | Q 0.1 M2 [ToBOpOT K MO3ULINHU 3arpy3KH

Kapetka BBepx Q0.2 M3 [Togbem kapeTku

Kaperka BHU3 Q0.3 M4 OnycTuTh KapeTky

MaHunynsaTOp BEIABUHYTH Q04 M5 BeIIBHHYTE KapeTKy

MaHunynsaTop BTSHYTb Q0.5 M6 BTaHyTh KapeTky

3axBar BHU3 Q0.6 M7 OnycTuTh 3aXBaT

3axBaT BKJIIOYUTH Q0.7 M8 BkiroueHne BakyyMHOro 3axBara




Camocmoamenvnas paboma «Pazpadomka cucmemul OucnemuepcKozo ynpasieHus
300AHHBIM 00BEKMOM)

3ananme Nel: Pazpadorka cucTeMbl BU3yaIu3aluu KOHBelepa

Onucanue napamempos mooenu Koneeiiepa

[IporpammHuas Mojens KoHBelepa npeacrasiser coboit DDE cepsep u obecnieunBaet
CHUMYJIALIMIO TIpOIiecca YIpaBJIeHHUs KOHTPOJUIEPOM 00beKToM-KoHBeiiepoM. Heobxomumo
obecrieunTh anekBaTHoe npeactasiaeHue B SCADA Tekyiero cocTosHus KOHBEHepa ImyTeM
aHaim3a HHGOPMAIMOHHOTO 0OMEHa MEXTy 00BEKTOM M MUKPOIPOIIECCOPHBIM KOHTPOJLIEPOM U
o0ecreunTh nepeady CUTHAIOB 33/IaHHOTO YPOBHS 3aITOJTHEHHUS EMKOCTEH M PYYHOTO
yrpasienus u3 Intouch B mozesn. Ilepedyens curuanos, ¢ KOTOpeIMU A0JDKHA padotate SCADA,
npuBezieH B Tabiuue 3. Jluanor mporpaMMbl MOJIEH IPUBE/ICH HA puC. 4.

Jlis opranu3anuu cBsi3u HE0OXOJUMO HACTPOUTH TOUKY JOCTYIIA CO CIEAYIOLUMU
napameTpamu — umst cepepa (Server Name) Server, umst rpymisl mapametpos (Topic Name)
takoke Server. Umena otnenpHbIX mapametrpoB (Item Name) ykazansl B TabiuIe U psaoM ¢
COOTBETCTBYIOILIMMHU UHAMKATOPaMH U KHOIIKAMHU cepBepa (Harpumep, A 3aganus M7, a nis
pexxuma pabotsl apromat/pyunoe M6). Ilapamerpsl, HaunHarommecs ¢ OykBsl M MOXHO
nepeaaBaTh CEpBEPY, TaK KaK MPEaoIaraeTcs, 4YTo OHU PACIONOKEHBI B MApKEPHOU 001acTi
naMsITH KOHTPOJLIepa.

- Mogenb KoHBelepa E@g‘

D Ewmit B
MyneT

| O AeTomar/pyy |

SanaHue [M7)

I="|
70 =
Yucno mect

J -
3 = [ CrnyyaliHan ouepens

# Cépac

KoraHas

Jaruuk, Hanuuua Taped (10) @ DeukeHue koneetiepa Q0]
Mozuuna sanonHeHun (1] o SanonHenue [paznve] (31)
Orrpyz [12]

AgTomar [ME]

25 YpoeeHe, % [13]

Puc. 4. IlnanoroBoe okHO nmporpaMMHOi Mojenu konBeiiepa-DDE cepsepa

Tabnuua 3

[Tepeuens curnanos, hopmupyembix Mojenbio «Koneiep»

Oo60o3Hauenue B | DDE Omnucanue
MOJIENHN Item




JBrkenue Q0 | Komanna, hopmupyemasi KOHTPOJUIEPOM Ha IBM)KCHHE KOHBEHepa
KOHBelepa
3arosHeHue Q1 | Komanpna, popmupyemas KOHTPOJUIEPOM Ha 3aIIOJIHEHHE EMKOCTH

(paznuB)

[MTo3unus 11 | darumk — myTeBOM BBIKIIIOYATENb, IPU CPAOAThIBAHUN KOHTPOJLIED,
3aI10JIHEHMSI pa0oTasi B aBTOMaTHYECKOM PEXHUME, OCTAaHABIMBAECT KOHBEIep
Yposens, % I3 | Jatumk — Texymumii ypoBeHb 3anoanenust emxoct  (0-100%)

3ananue M7 | Mepkep — 3a7iaHHBII ypOBEHb 3alI0JHEHUS] EMKOCTH

ABTOMaT/pyd M6 | Mepkep — ompenenser pexxumM padoThl aBToMaTHuecKuit (1) mim
pyunoii (0). B aBTOMaTuueckoM pexxume KOHTPOJUIEp YIPABIISIET
IIPOLIECCOM 3aIlOJIHEHUS U IepEeMEILEHHsI EMKOCTEH a B py4YHOM
pexuMe nepesaeT Ha 00bEeKT KOMaH/bl, OT/IaBaeMble OIIEPaTOPOM
Crapr M4 | Mepkep — KOMaH/1a 3aIlyCKa CUCTEMbI B aBTOMATHYECKOM PEXUME.
CpaOaTbIBaeT py NO3UTUBHOM (DPOHTE
Cron M5 | Mepkep — KOMaH/ja OCTaHOBA CUCTEMbI B AaBTOMAaTHYECKOM PEKUME.
CpaOaTbIBaeT pyu NO3UTUBHOM (DPOHTE
K. Crapt MO | Mepkep — KOMaH/a 3aIrycKa JICHTHI B pyYHOM pexkume. CpabatbiBaet
MIPY IO3UTUBHOM (HPOHTE
K. Cton M1 | Mepkep — KOMaH/1a OCTaHOBA JICHTHI B py4yHOM pekume. CpaldaThiBaeT
P MIO3UTUBHOM (POHTE
P. Crapt M2 | Mepkep — KOMaH/a Havajia 3aloJIHEHUS B PYYHOM PEXUME.
CpabatbIBaeT pu NO3UTUBHOM (POHTE
P. Cron M3 | Mepkep — KOMaH/1a OCTaHOBA 3aIIOJIHEHUS B PYYHOM PEXKUME.

CpabatbIBaeT pu NO3UTUBHOM (POHTE

3aganue No2: Co3gaHue CHCTEeMbI BU3YATH3AIUH NIPOLECCa COPTHPOBKHU M3/1e/IUMH

3amanmue:

POGOTOM-MaHUIYJISITOPOM

Hcnonb3ys B kauecTBe 00BbEKTa MOJIENIb poOOTa-MaHUITyJIATOpa (pUC. 2) IO COPTUPOBKE
U3JIENHH, YIIPaBIsieMOr0 MUKPOIPOIIECCOPHBIM KOHTPOJIJIEPOM, CO3/1aTh CUCTEMY BH3yaTH3allUU.
[TonkitoueHue K ympabisitolled mporpamMme s Mojienu (pa3pabaThiBaeTcs MPU BHINOJIHEHUU
CaMOCTOSITENIbHOW  palboThl  «YMNpaBjeHHe PoOOGOTOM MAHMIYJSATOPOM») MOXKET OBITh
BhIMosTHEHO uepe3 cumyisitop PLCSIM, nub6o nanpsmyro wepe3 DDE. Haspanust mapamerpoB
(DDE Item) a1t cuuThIBaHUS TAHHBIX COOTBETCTBYIOT CTOJIOIY apec TaOIUIbI 2.

Ha puc. 5 npe/icTaBJjien NpHMep OPraHN3anMMu BH3YATH3aIMH,




STOP RUN
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Puc. 5. Illpumep muemocxemul uzyanusayuu pabomol poo6oma-maHunyismopa



Ipuio:xkenne 2

OueHo4HBbIEe CpeCTBA A5 POBeIeHUs IPOMEKYTOUYHOMH aTTecTAlMI

a) IlInanupyemvle pezynomamut 00yuenus u OyeHOUYHblEe CPEOCMEA ONA NPOGEOCHUSA
NPOMENCYMOYHOU ammecmauuu:

CTpyKTypHBI
W DJIEMEHT

KOMIICTCHII U
n

[Inanupyemble
pe3yNbTaThl 00y4YeHHUS

O1eHOYHEIE cpe€acTBa

OIIK-7: CriocobeH oCymecTBIsATh 0O00CHOBAaHHBIN BBIOOD, pa3pabaThiBaTh U peaM30BbIBATh HA

IMPAKTUKE CXCMOTCXHUUCCKUEC, CUCTCMOTCXHUYCCKUC U allllapaTHO-IPOIrpaMMHBIC PCIICHUSA IJIA

CHUCTCM aBTOMAaTU3allu U YIIPABJICHUA

OIIK-7.1

[Tpumensier
COBPEMEHHBII
WHCTPYMEHTAapU
MPOEKTUPOBAHUS
IpOorpaMMHO-aNmnapaTH
BIX CpPEACTB JUTS
penieHus 3a1a4
aBTOMAaTU3aluU u
YIPaBJICHUS

ok~

10.

11.

12.
13.

14.

Teopemuueckue 60npocw:

KakoBel oTinunsa B opranm3aluu JOCTyIla K
BXO/THBIM/BBIXOTHBIM CHIHAJIaM
KOHTpoJuIepoB Siemens u Snider Electric?
Kakue Tursl HHTEP(ENRCOB HCIIONIB3YIOTCS TIPH

IporpaMMHUPOBaHUU MIPOMBIIIIIICHHBIX
KOHTPOJIJIEPOB?

Kaxue CpeacTBa HCIOJIb3YIOTCS JUIst
OpraHu3aIu B3aMMOJICHCTBHS MeXIy
YPOBHSIMHU HepapXuuecKux CUCTEM
yIpaBJiieHHs?

Kakue pynkuum Bemmonusier SCADA?

Kakue KOMITOHEHTBI BXOJIAT B
OJIHOTIOJIB30BATEIIbCKYIO APM? Kakue
BO3MOYKHBI BAPUAHTHI MOCTPOEHUS

0JIHOMOJIb30BaTeNbCKONH APM?
Kakue ocHoBHBIE CTpyKTypel ypoBHi HMI

WCTIONB3YIOTCA B COBPEMEHHBIX CHCTEMax
yIpaBICHUS?
Kakoe  ornnume  MHOromosiab30BaTeNbCKOMN

CUCTEMBI YeI0BEKO-MAaIIMHHOTO HHTepdeiica OT
OJIHOTIOJIB30BATENLCKON?

Uto Ha3bIBaIOT paclpeneleHHOW CUCTeMOH
APM?

Kakoe cnenumanu3zupoBaHHOE MPOTPAMMHOE
o0OecrieyeHrne HCIOJIb3YeTCsl Ul MOCTPOEHUS
APM ¢ goctymoM uepe3  INIOOATBHYIO

KOPITIOPATUBHYIO CETh U ceTh MHTEpHET?

Kakas ocHoBHas obnacth npumenenuss APM c
JIOCTYTIOM 4epe3 T100aibHyl0 KOPIOPAaTUBHYIO
ceTb u ceTh MHTEpHeT?

Kakue THIBI MpOrpaMMaTopoB HCHOIB3YIOTCS
npu porpammupoBanun PLC S7-300/400?
Uro Takoe Simatic Manager?

Kak opranusyercst ycTaHOBKa JIMIIEH3MOHHOTO
kiroua Simatic Manager?

Kakue anropuTmsl yrnpaBiieHus: BXOJAT B COCTaB
oubmmotek Step 7?




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble
pe3yabTaThl 00yUYeHus

OneHouHble CpeaCcTBa

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

Kakue Cpelsl UCIOJIB3YIOTCS npu
MPOrpaMMHUPOBAaHUH KOHTpOJiepoB S7-200 u
S7-1200? KakoBbl OCHOBHBIE OTJIWYHS B
(YHKIUSX 3TUX KOHTPOJUIEPOB?

JlaliTe CpaBHUTEIBHYIO OIICHKY CEMehcTBam
koHTpoJutepoB S7-300/400 u S7-1200/1500.
W3noxure  mopanok — KOH(GUTYpHUpPOBaHUS
uuctpymentapus WINCC mis BeIBOJA JTaHHBIX
Ha 3KpaHbl C UCIOJIb30BaHUEM TpadUKOB.
N3noxure MOPSAI0K HACTPOMKHU
pacrpefeieHHOM CHUCTEMBbl JIHUCIETYEPCKOTO
ynpasienuss Ha 6aze WINCC ¢ mpuMeHeHHeM
pEe3epBHOIO cepBepa U KIMEHTOB.

Kakue wmuctpymentsr WIiNCC mpenHasHadeHBI
JUIS  OpraHu3anuu paboThl  omeparopa C
CHUCTEMOI COOOIIEHHI U TPEBOT?

[lepeuncnure CHOCOOBI JTUHAMU3AIUU
n3o0pakerust Ha MEeMocxemax WINCC.
W3noxxkute  OpUHLMIBI  CTPYKTypUPOBAHUS
nporpaMMbl B KoHTpornepax S7-300/400 u
S7-1200. Ha mnpumepe WH3JI0KUTE TOPSIOK
CO3JaHMS MTOJIb30BATENLCKON (PYHKITHH.
[losicanTE MOPSIAOK EUCTBUI npu
KOH(QUTypUpOBaHUU CTaHIIUH S7-1200,
S7-300/400, S7-200.

JUis  pemieHuMss KaKuX 3a1ad  YIpaBICHUS
1iesiecoodpasHo npuMeHsaTh s3eiku Graph, SFC,
CFC?

Kakwue SI3BIKH POrPaMMHUPOBAHUS
MOJIZICPXKUBAIOT cpeaa Step 77

[Tepeuncnure OCHOBHBIE MHCTPYKIUU sA3bIKa 1L
W TPUBEAWTEC TPUMEP  TPOrPpaMMbl  C
UCTIOJIb30BaHUEM KaTyIIEK C TaMsAThIO.
[lepeuncnure neiictBus s3pika SFC B cpene
Unity Pro.

Kakumu KOMaHIAaMH pean3yroTCs
apudmernueckue GyHKIUU?
Kakue dbopMaTsI BBITIOJTHEHUS

apu(pMeTHYECKON Omepalnuu MoIepP >KUBAIOTCS
A3bIKAMH NTPOTPAMMUPOBAHUS?

Kakue ObIBatOT BUJIbI CYETYUKOB?

[losicaute mnpuoOpUTET KOMaHJ yCTaHOBKH,
cueTa u copoca cueTunka

[epeuncnure THITEI TaiiMepoB B cpexae Step 7.
[Ipoussenure YTEHHE  JUArHOCTHYECKHUX
co001IeHUH TIpolieccopa KOHTPOJIepa
[Ipoussenure oTyIagKy IPOrpaMMBbl YIIPaBICHUS
¢ ucnonb3zoBanueM VAT Tabnuupl U pexuma




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble
pe3ynbTaThl 00y4eHUS

O11eHOYHBIC cpeacrTBa

34.

35.

36.

MOHHUTOpUHra  mporpamMmbl. Kakue  eme
IIPOrpaMMHBIE CPEJICTBA OTIAAKU JUISL 3TOTO
HUCTOJIb3YIOTCA?

Kakoe oOCHOBHOE Ha3Hau€HHE CHUCTEMHBIX
GyHKIMH 1 (YHKIIMOHATBHBIX OJIOKOB B Step 77
3anuniuTe OCHOBHBIC OIEpaluu pesIeMHON
JIOTUKH,  KOTOpbIE€  HCIOJB3YIOTCS  MpHU
MPOEKTUPOBAHUH PEIICHHBIX CXEM.

[IpuBenure npuMep MNpPOrpaMMbl Ha SA3BIKAX
LAD wu STL peanmusyromuii OCHOBHBIC
olepalnuy peleHoMN JIOTUKH.

Ilpakmuueckue 3a0anusa:
1. IlpoumsBenure KOHPUIypUpOBaHME CTaHLUU C

yIaJIeHHOW nepudepueii 1Mo 3aJaHHOMY COJICPIKAHUIO
0o0opynoBaHUS:

2. Jlns xoHTpouiepa S7-400 HacTpoWTe IOCTYN K
JMCKPETHBIM BXO/IaM TaK, 4TOOBI aJIpec IMepBOro BXo/a
os11 14.0.

3. B SCADA WinCC peanu3oBaTh aHUMAIIHIO




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble

pe3ynbTaThl 00y4eHUS

OrneHouHBIE CpecTBa

NEPCKIOUCHUA COCTOSIHUM ABYX KJIAITaHOB:

OMf OFF

4. B cpene WInCC cospaiite B Kitacce TpeBor Error

HOBBIM THII TPEBOI' C UMCHEM 110 CBOEMY YCMOTPCHHUIO.

Hactpoiite

IBCTOBYHO

CO3IaHHOI'0O HOBOI'O THIIA TPECBOT.

rammy  4jis

COOOLIEHUN

5. B cpeae WINCC co3naiite 1moib30BaTeabCKUi apXUB

«Operators» 1 3a10JIHUTC €ro JaHHBIMU COIJIACHO

3a1aHUIO:

E User Archive Editor -

Project Edit Yiew RuntimeData Help
& K2
= Du Archives Iame Alias | Type | Length
[ operators /| EDicpcity | String 10
] Opwiarks [T Cphlarne Skring 1
Of Views [T Ophurnber Mumber {integer)
[T CpYearBarn Mumber {integer)
3
L4 [] OpMame | DpYearBorn| OpCity | OpMumber
1 Mk 1 Tagi 1
2 5 lvan 5 Saratoy ]
3 7 lvan 5 Saratoy ]

OIIK-8: CnocoGeH BBIOMpaTh METOJBl U pa3pabaThIBaTh CUCTEMBI YIPABICHHS CIOXHBIMU
TEXHUYECKUMHU 00BbEKTaMHU U TEXHOJIOTHUECKUMH MPOLECCAMU




CTpyKTypHBI

W DJIEMEHT [Inanupyemble
OneHouHble CpeaCcTBa
KOMIIETEHIIN | pe3yJbTaThl 00y4eHuUs
u
OIIK-8.1 [Ipumensier Teopemuueckue eonpocwi:
COBPEMEHHBIE METOJIbI 1. Kakue 610K pealn3yroT (pYHKIUU KaTYIIEK C
pa3paboTKu namsatbio Ha CFC?
TEXHUUYECKOTO, 2. Hasnauenume OnokoB mnepekmtoyenus SEL u
WH(POPMAIIMOHHOTO U MUX B CFC.
AITOPUTMUYECKOTO 3. Tlepeuncnure OIOKH, peanu3yrolIUe ONepanuu
obOecrieueHuss  CHCTEM mHoro6urtoBoro U, NJIN, orpumianus B Step 7.
aBTOMAaTHU3ALUU u 4. OcobenHoctu pabotsl O1okoB AFP u Timer_P
yIpaBJICHUS CFC.
5. B uem omimume peanuzanuy MOANPOrpPaMMbI B
Bune FB omoka u CFC cxembr?
6. Hasnauenue 6nokoB R_TRIG, F_TRIG?
7. MOXHO 11 HacTpauBaTh YUCIO BXOJOB OJIOKOB
nuckpetHo ioruku Ha CFC?
8. Ilepeuncnure onepannu NOOUTOBOTO C/ABUrA.
9. Ha3naueHume MHOTOOWMTOBBIX ONEpalMidi MpU
yIIpaBJIEHUU
10. Kak opraHu30BaTh OTKJIIOYCHHE KOMAaHM JIJIs
IpyNIibl  YCTPOWCTB  HO  JaHHBIM O
cpabaTbIBaHUU 1704 KOHIIEBBIX c
UCIIOJIb30BaHUEM MHOTOOUTOBOM JOTMKH?
11. Kak  HaJIOXUTHh MAaCKy IJisi  BBIJICICHUS
COCTOSIHUS TpeOyeMbIX OUTOB?
12. KakoBa CTPYKTypa OMOMITMOTEYHBIX
peryasTopoB Step 7 ¢ HeNmpepbIBHBIM BBIXOJJOM
Y I1aroBoro tumna?
13. Kakue OCHOBHBIE pazfesibl BXOJSIT B COCTaB
OMOIMOTEKH QJITOPUTMOB pETYJIUPOBAaHUSA B
cpene Unity Pro?
14. Kax opranu3oBaTh KOHTpPOJb MEPUOJUYHOCTH
ucnonHeHus nporpammsl Ha CFC?
15. Kak HacTpouTh NEPUOJUYHOCTH HCIOJHEHUS
nporpamMmel CFC?
16. Ha3HaueH#e TEKCTOBOTO COCTMHEHHS
17. B yeMm oTnuuue peanu3alMy MOJIPOrpaMMbl B
Buze FB 6moka u CFC cxemsr?
18. Ilepeuncnure OCHOBHBIE CTPYKTYpPbI IPOrpaMM
MOCTIETIOBATEIHHOTO YIIPABICHUS
19. Buzabl u HaszHaueHue OnokupoBok Interlock u
Supervision
20. @yHKIUU MEHIO yIpaBJIEHUS] CEKBEHCOPOM
21. lepeuncnutTe WHCTPYKIIMH 3TANlOB M Pa3JEIOB
MIEPMaHEHTHOT'0 KOJa
22. C KakuMH COOBITHSIMH MOKHO KOMOWHHPOBATH
WHCTPYKIIHUHU ATAIOB?
23. [lepeuncnure Trmel curaanoB B CFC.




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble
pe3yabTaThl 00yUYeHus

OneHouHble CpeaCcTBa

Ilpakmuueckue 3a0anus:
1. Pa3zpaboraiite mporpaMmy yrpaBieHHs OOBEKTOM C

HCIIOJIb30BaHUEM CTaHJapTHOIO 0110Ka
[IN/I-perynupoBaHusi ¢ HENPEPBIBHBIM BBIXOIOM Ha
Step7.

2. Pa3zpabotaiiTe nmporpammy ympaBiieHUs] 00BEKTOM C
HCIOJIb30BAHUEM  HUCIOJIHHUETEIBbHOTO  MEXaHM3Ma
IIOCTOSSHHOM CKOPOCTM U CTaHJApTHOTO ILIAroBOTO
perynsitopa Ha 6a3e [1M/I-3akoHa perynupoBaHusl.

3. BoimonHuTh HaCTPOMKY Omoka
IIUPOTHO-UMITYJIbCHOM ~ Momymsiumu  Step 7 jgns
(hopMHPOBaHUS UMITYIIBCOB C 33aHHBIMUA BPEMEHHBIMH
napaMeTpamH.

4. Eciiu ¢ ALII monynst aHaaoroBoro BBOAa NPUXOAUT
curHan 32768, TO Kakoe 3HAYEHHE HaIpPSLKEHUs
KOJIUPYETC ITOW BEIUYMHOM, €CIU MOAYIIb HACTPOECH
Ha quamnas3od +-10B?

5. 3amummre  MareMaTH4ecKoe  PEKyppEeHTHOE
BBIpQ)KEHUE  JUII  YHCICHHOIO  MHTErpUpPOBAHUS
BxosiHOTO. Pazpaboraiite mporpamMmy Ha si3bike STL st
YHUCICHHOTO MHTETPUPOBAHUS BXOJHOTO CHTHAia IO
MIPEICTaBICHHOMY BBIPAXXECHUIO.

6. 3anuIuTe peKyppeHTHOE BblpakeHHe Ui (puiabTpa
loro nopsnka. Pa3pabortaiite mporpammy ¢uisTpa 1o
JTAHHOMY BBIPaXXEHUIO.

7. PeanuzoBarh omepanuud  HMHTETPUPOBAHHUS U
muddepentuponanus B cpeae CFC.

8. Paszpaboraiire nporpammy Ha CFC, HeoOxonumyro
s peanusanuu [1M-3akoHa ynpaBieHus.

9. CocraBbre nporpammy i Beiaenenus outos 10.0,
11.0, 11.1 B cnoBe IWO u konupoBaHHs HX CTaTyca B
cootBeTcTBytomue Outet MWO ¢ ucnons3oBaHueM
MHOTOOHMTOBBIX OTI€pAITHIA.

10. CocraBbre nmporpammy otkimoueHust komana QO0.0,
Q0.1, Q0.2, Q0.3 npu cpabaThIBaHUU
cootBercTBytomux naargukoB 10.0, 10.1, 10.2, 10.3 ¢




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble
pe3yabTaThl 00yUYeHus

OneHouHble CpeaCcTBa

KCIIOJIE30BAHMEM MHOTOOMTOBOI JIOTHUKHU.

11. Peanus3oBaTb CTPYKTYPUPOBAaHUE IPOrPaMMBbI
YIIPABJIEHUS MOJIEIIBIO CIISI00BOM TENIEKKH, yIIPABICHUE
KOTOpPOM IPOUCXOAUT IO HAXKaTUIO JBYX KHOIIOK Ha
IIOCTY OIeparopa: KHOMNKA «BIEPEN» K POJBbIAHTY,
KHOIIKa «Ha3aJl» Ha CKJIaJ.

Moct oneparepa kHonka "Bnepea'’ - 10.0 "Bnepea” - Q0.0

kHorka "Hasan “-101  “Hasan" - Q0.1

o O par'CronBrnepen™-10.2  NK"Bnepen'™ Q0.2

par'CronHasaa "-10.3  /IK"Haszaa"” -Q0.3
Briepen Hasan par"KonuBnepen' - 10.4
Cnabu nar"KonuHasan " - 105

Ponkrasr I | Crnam
KB|®| @cB CH @ |@]KH

meeseperne]

OO0 00 [ |

PeanuzoBath oncpanv ICPpCMCIICHHUA TCJICTHU B
IIPOU3BOJIbBHYIKO CTOPOHY B BUIC (1)YHKI.[PIPI:

Enepen
= 051
1/6
"K_Bmepex” 10.0) uove_sta wove ——
nostartl | | Light —
nostartz
‘ C
"CB™ I0.2| K
KB I0.4
Hasan
.
147
“K_Hasag” I0.1] uove_sta wove ——
‘ nostartl | | Light ——
“Enepex” Q0.0 nostart2
c
"Hasax” Q0. 1] K

TCHT 10,3

TR 0.8

12. B cpene WINCC pas3paboTarh cepBep HpPOEKT ¢
OJHUM 5KpaHOM, Ha KOTOPOM NPOUCXOJUT M3MEHEHHE
[[BETa M300paXCHUs JIAMITBI TIPU Ha)KaTWW Ha KHOTIKY.
Paspaborare kmuentckoe WINCC mnpunoxkeHue u
MOJIKITFOYHTB €0 K CEPBEPHOMY TIPUIIOKEHHIO.

13. Paspaborarp mporpamMmy MacHITaOUPOBAHHS
CUTHAJIOB PETyirsiTopa C HCEINPEPLIBHBIM BBIXOJAOM B
muamazone  [0..100] s BBEIBOmA CcHTHama Ha




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble
pe3yabTaThl 00yUYeHus

OneHouHble CpeaCcTBa

anajoroBelii Bbixon [0..10B] ¢ wucnonp3oBaHuem
CTaHJApTHHIX OJI0KOB Step7.

14.  Peamu3oBaTh  TpPEXNHO3ULMOHHBIA  peJeiHBIN
PETyIATOp C 3aJ]aHHON 30HON HEYYBCTBUTEIHLHOCTU H
YPOBHSIMU YIPABIISIONIETO CHTHANA C MPUMEHEHHEM
6moka MUX. B kauectBe 00BbEKTa UCIIOJIB30BATh OJIOK
pacuera ckouyb3siiero cpennero mo 30 mukiIaM —
SAMP_AVE. Perymsatop paboTaeT B COOTBETCTBUHU C
YCIOBUSIMU:

100,npu :e >5
U=:0,npu:-5<e<5,
—100,npu :e < -5

IJl€ € — CUTHAJI paccoriacoBaHus, T.€. pa3HULA MEXKIY
3a/IaHHBIM u JEHCTBUTEILHBIM 3HAYCHUEM
peryinupyemMoro napamerpa

15. Peanu3oBarh CUMTHIBAaHKE 2-X aHAJIOTOBBIX
curHasioB. Ecnu ux pazHuna npessiuaer 5B, To roput
namna Q0.0, B mpoTtuBHOM ciyyae roput samma QO.1.
PasHuIy curHaioB BHIBECTH Ha aHAJIOTOBBIN BBIXO/I.
Jlnist mpeoOpa3oBaHys aHAJIOTOBBIX CUTHAJIOB B
JeCTBUTENbHBIE BEIMYUHBI 1 HA000POT UCIIOIB30BAThH
FC105, FC106. HactpouTs mapaMeTphl anmapaTHOTO
MpEepBIBAaHUS — €CIIH JIF000H M3 aHAIOTOBBIX CUTHAJIOB
BBIXOJHT 3a npejaensl [-9;+9] B, To BeIoIHEHNE
TPYIIIBI ¢ OCHOBHO# mporpammoii B OB35
npekpainaetcs, a Q0.0 u Q0.1 =0.

16. Hexotopsie BOP — 6a3oBbIe onepaTopsl He
o0OmamaroT BxogoM EN, mo3soisronum
KOHTPOJHPOBATH BBI30B ATHX 0JI0KOB. Takum 010k0M
SIBIIIETCS, HAIPUMED, JOCTATOYHO BAXKHBIN OJIOK
nepekmtouenuss SEL_R. PeanusoBare nmporpamMmy
BeiBoa Ha QWO 3nauenwmii uzs MW2 u MW4 B
3aBUCUMOCTH OT coctosiuusa kaHonku 10.0. BeiBog
MIPOU3BOJIUTCS TOJIBKO B ciydae, ecu 10.1=1.

17. Peann3oBats cienyromyro nmporpamMmy: Eciu (ectb
¢pont mo M0.0 u vet ¢pponta mo MO.1) wm (ectb
¢pont mo MO.1 u Het dpponTta o M(.2) TO BKIIOYUTH
namny QO0.0. JTammna cOpaceiBaeTcst KHOTIKO#M 12.0.




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIN
u

[Inanupyemble
pe3yabTaThl 00yUYeHus

OneHouHble CpeaCcTBa

OL[CHI/ITB BJIMAHUC OUCPCAHOCTH UCITIOJIHCHUA OJI0KOB
Ha paboTOCIIOCOOHOCTH MPOTPAMMBI.

18. Peann3oBarh cxeMy NEPEKIIOYEHUS YEThIPEX JaMIl
COTJIaCHO NMPOU3BOJIBHO IIPUHATON BPEMEHHOU
HOCJIEI0BATEIBHOCTH.

19. Peann3oBarh COOCTBEHHBIN CUETUUK C
WCIIOJIb30BAaHNEM KOMaH I BhIJICJIEHUS (PpOHTA U OJIOKA
uHterpatopa. CoxpaHUTh cueT4yuK B Buje FB.

20. Peanmzoars B OB1 nporpammy ympasienus ¢
MCIIOJIb30BaHNEM HETPEPBIBHOTO peryisTopa. B
KadecTBe 00bEKTa ISl CO3AaHus 2P heKTa HHEPLHUH
UCTIOJIBb3YyeTCsl OJIOK pacdera CPeIHEro 110 BpEMEHH
3HaueHusd curdaiga. Mcrmonas30BaTh 0J10KH OMOIMOTEKH
CFC s onpenenieHust TeKyIIeH MePUOIUIHOCTH
Br13oBa OB1.

21. Peanu3oBark cxeMy pacdyera BpeMEHH MEXy
JBYMs TIOCJIETHUMH HAOXKaTUSIMH Ha KHOIIKY C a/IpecoM
10.0 (Bpemst Mex 1y MO3UTUBHBIMU (PPOHTAMHU) C
ucnonp3oBanuem ¢pynknuid TIME_BEG u TIME_END.
B nanHOM 3a1aHuM MOXET OBITh OYEHb Ba)KHA
MOCJIEI0BATENBHOCTD UCIIOIHEHUS OJI0KOB, KOTOPYIO
MO>KHO U3MEHUTh B PEJAKTOPE OYEPETHOCTH
UCTIOJTHEHUs OJIOKOB.

22. Peanu3oBaTh yHOpaBlieHUE MOJENbIO CIs100BON
TEJEKKH C HCIIOJIb30BaHUEM A3BIKA
nocleoBaTenbpHoro yinpasienus Graph.

23. Peanu3oBaTh MacCKHUpPOBAHUE CUHXPOHHOW OIIMOKU
JocTyna B cpefe Step7 kK HecyllecTBYIoLIeMy OJOKY
naHHbIX DBI1, BBI30B KOTOPOro cienyer pa3MecTuTh B
OBL1.

24. BeINOIHUTH AMATHOCTUKY NpU4MHbI tepexona CPU
S7-400 B cocrosane STOP ¢ wucnonb3oBaHuEeM
JIMarHocTuyeckoro Oydepa mpu HATUYMK  BBI30BA
HecymecTByomero Omoka FC2 B cymecTByromeM
onoke FC1.

25. Bemonauts noakirouenne SCADA WinCC k PLC
S7-400 uyepe3 wunTepdeiic MPl u cuurtare oGmacTb




CTpyKTypHBI

W DJIEMEHT [Inanupyemble
OneHouHble CpeaCcTBa
KOMIIETEHIIM | Pe3yJIbTaThl O0yUeHUs

n

namsatu PLC MWO.

26. Bemonuauts noakiatoueane SCADA WInCC k Excel
yepe3 untepdeiic DDE u cuurars staeiiky Al mepBoro
JIUCTA.

0) Ilopaook npoeedeHus NPOMEHCYMOUHOU ammecmayuu, NoKazamenu u Kpumepuu
OUeHUBaHUA:

[IpomexxyTouHast arrectanuss 0O JAMCHUIUIMHE BKJIIOYAET TEOPETUYECKHE BOIPOCHI,
IIO3BOJJAKOIINEC OLICHUTH ypOBeHI) yCBOCHI/Iﬂ O6y‘IaIOHII/IMI/IC$I 3HaHI/II71, 158 HpaKTI/ILIGCKI/Ie 3aJaHusd,
BBISIBIISIFOLINE CTETIEHb C(POPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA, POBOAMTCS B (hopMe IK3aMeHa
7 3a4eTa C OIICHKOM.

OK3aMeH 1O JaHHOW JMCUUIUIMHE IMPOBOJUTCS B YCTHOM (opMmMe MO 3K3aMEHAIMOHHBIM
OwsieraMm, KaXIblii M3 KOTOPBIX BKJIOYAEeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

Ilokaszamenu u Kpumepuu OyeHUBAHUA 3a4ema ¢ OUEHKOU U IK3AMEHA:

— Ha OLICHKY «OTJIHYHO» (5 0aymioB) — oOydaromuiics AEMOHCTPUPYET BBICOKUH YpPOBEHD
Cc(OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATHYECKOE U INIyOOKOe 3HaHUe
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpPYET
3HAHUSMH, YMEHHUSIMHU, IPUMEHSET UX B CUTYALUSIX TOBBIIIEHHON CIOXKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamia) — oOydaromuiics JEMOHCTPUPYET CpPEeIHUN YpOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NIPU aHATUTUYECKUX ONepalusx, epeHoce
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLICHKY «Y/A0BJIETBOPUTEJIbHO» (3 6aia) — oOyyarouuiicss 1eMOHCTPUPYET MOPOTrOBbII
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JIe KOHTPOJIBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yYMEHUI, HaBBIKOB, OOydarolMiics
UCTIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMH IPU UX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLICHKY «HeYIO0BJIETBOPHTEIbHO» (2 6auia) — o0yJaromuiicsi JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MarepHaja, JOMYyCKaeT CYHIeCTBEHHbIE OLIMOKH, HE MOXKET
MOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET MIOKa3aTh UHTEIJICKTYyallbHbIE
HaBBIKU PELICHUS MPOCTHIX 3ajay.




Metoanueckue ykazanus K BbIIOJIHEHHUIO 1adopaTopHbIx padot no CFC

Pabora Ne9. /luckperHas jioruka B cpeae CFC

ITopsinok BbINOJHEHHs padOThI
Peanu3zoats nporpamMmy Ha CFC a5 BKIIIOYEHUS JTaMII COIVIACHO 3alaHHOM Tabnuie

HCTUHHOCTH I10 BApHUAHTY.

Bapuanrer:
1.

X, X, X, X, Y, Y, Y,
1 0 0 1 1 1 0
0 1 1 1 0 1 1
1 1 0 1 1 0 1
0 1 0 1 1 0 0
1 1 1 0 0 1 0
1 0 0 0 0 1 1
1 0 1 0 1 1 1

OCTaJIbHBIC 0 0 0

X, X, | X, Y, Y, Y,

0 0 1 1 0 0

0 1 0 0 1 0

0 1 1 0 0 1

1 0 0 1 0 1

1 1 1 1 1 0
ocTaJbHbIE 0 0 0

X Xy | Xy | X, | X Y, Y,

IIpunoxenue 3



1 0 0 1 0 0 1

0 1 1 1 0 1 0

1 1 0 0 1 1 1

1 0 1 1 1 1 0

OCTaJIbHBIE 0 0
Xo| X, | Xg | X, | Xg | Y Y, Y,
1 1 0 0 1 1 1 0
0 1 1 0 0 0 1 1
0 0 1 1 0 1 0 1
1 0 0 1 1 0 1 0
1 1 1 0 0 1 1 1
OCTaJIbHbIE 0 0 0

Xoo | X, | Xg | Y, 1Y, Y, Y,

0 0 1 1 1 0 0

0 1 0 0 0 1 1

0 1 1 1 0 1 0

1 0 0 1 1 0 1

1 0 1 0 1 1 0

1 1 0 0 1 0 1

1 1 1 1 1 1 1

OCTaJIbHBIC 0 0 0 0

X, X, X, X, Y, Y, Y,




OCTaJIbHbIE 0 0 0

OCTAJIbHBIE 0 0 0

PaGora Nel0. Ynpasiaenue coobiTusivu B cpege CFC

HOpﬂ)IOK BbINNOJTHCHU A paﬁoTbI

1. Peanu3oBaTh mporpaMMy yInpaBiIeHHs MOAEIBIO CIII00BOH Tenexxku. OnucaHue MOAEIH
ci1100BOI TeneKKW B OCHOBHOM nuteparype [1]. s ympaBineHus Teneroid B MPOU3BOJIBHYIO
CTOPOHY HCIOJIb30BaTh HE OTKoMNuIupoBaHHyo CFC-cxemy, kak QpyHKIHIO.

2. Jlns ynmpaBieHHs TeNeroil B INPOU3BOJIBHYIO CTOpOHY wHcmonb3oBath CFC-cxemy,
OTKOMITMJIUPOBAHHYIO Kak (pyHKIMOoHaNbHBIH FB Ook.

3. VI3MeHuTh UCXOIHYIO cXeMy-(YyHKIIMIO, YIAJIUB U3 pa3zena uurepdeiica samiy (BbIXON).
OTKOMITMIIMPOBATH CXeMy MOBepX co3gaHHoro panee FB 6moka. IMmopTupoBath B Marnky cxem
HOBYIO Bepcuto FB 610ka - pyHKIIMM 1BUKEHUS.

Pa6ora Nell. Yuciaosbie onepanuu B CFC

IHopsiaok BhINOIHEHHS Pa0OTHI

1. PeamuzoBate mnporpammy IIM-perynstopa (mporpamma mnpuBeJeHAa B OCHOBHOM
muteparype [1]).



2. TlpoBepka pabOTHI PETyNATOpa C UCIOIH30BAHHEM B KAa4eCTBE OOBEKTA YIPABICHUS
6s10ka ckoup3smiero cpeanero (SAMP_AVE).

3. Hopabotka perynstopa. JloGasnenue [[-uactu. [{obGaBnenwe Bxoma TD s yuera
BpemeHnu auddepennupoBanus. J[lobaBienue Bxoma cycle s ydera TEpUOTUYHOCTH
HCIIOJIHCHUSA TPOT'paAMMEI.

4. Hopabotka perynaropa. [loGaBrneHue OJOKMPOBKM HyleBoro 3HadeHus cycle. [lpu
HYJICBOM 3HAY€HUU B pacyeTbl MOJACTABISAETCA MpeaycTaHoBlieHHas KoHcranta 0,1, Jlms
BBITIOJTHEHUS 3a/IaHUS UCIIONIb30BaTh OJI0K nepekmtoueHust SEL. R.

Pa6ora Nel2. MuoroouToBbie onepanun B CFC

IMopsinoK BHINOJIHEHHUS PAadOTHI
1. PeanmuzoBaTh mporpamMmy ynpasiieHus poooroM-mManumyinsiTopom KUKA cormacao
MpUMEpPY B OCHOBHOM Jiuteparype [1].

2. U3meHuTH MoCJICA0BATCIIbHOCTD IICPEMCIICHUS Y3JIOB po60Ta Ha CBOC YCMOTPCHHUC.

PaGora Nel3. Taiimepsl u cueTunku B CFC

IMopsaok BhIMOTHEHUS PadOThI

TpeOyercst paspaboTaTh IporpaMmy yIpaBiIeHHs YeTHIPbMs cCBeTO(hopamMy Ha ABYX
nepekpectkax Ha 6aze CFC. TpeboBaHus K CTPYKTYpHOW OpraHU3aINH [TPECTABIICHEI B
OCHOBHO JuTeparype [1].

Pagora Nel4. Co3nanue npoexta CFC rpynmnoii pa3padoT4yukoB

ITopsiiok BHINOJIHEHUS PadOThI
1. Tpedyercst peanuzoBath oauH u3 610koB (CFC-cxemy) ynpaBieHHss MOJIENbBIO (T
COTJIacHO BapHaHTy 3ananusi. CTpyKTypa nIporpamMmsbl pazoOpaHa B OCHOBHOM juteparype [1].

2. Tpebyetcs peann30BaTh OOILYIO IPOrpaMMy YIIPaBIEHHs MOJENbIO TU(TA, OTY4HB
IPOrpaMMBbl MPOYUX OJOKOB y APYTHX 00yUYaOIUXCSl TPYIIIL.

PaGora Nel5. TlocaenoBaTeabHoe mporpammupoBanue B cpeae Graph

IMopsinok BbINOJIHEHHS PadOThI

PeanmnzoBath nporpamMmy yrpaBlieHHs] MOJICIBIO CIsI00BOM Tenexxku. Onucanne MoJenn
Cs100BOM TENIEKKH B OCHOBHOM Jiutepatype [1]. st ynpaBiaeHus TeIeroi uCrojib30BaTh
CTPYKTYPY C allbTePHATUBHBIM BETBICHHEM Ha si3bike Graph.



