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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM TroJly Ha 3acefanuu Kadeapsl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoit C.M.KHJIpCCB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

- (opmupoBanume 'y 0OydalOUIMXCS TOTOBHOCTH MPUMEHSATh  COBPEMEHHBIH
MHCTPYMEHTAPUA  NPOCKTHUPOBAHUA  TEXHOJIOIMYECKUX  KOHTPOJUIEPOB U CPEACTB
JUCIIETYEPCKOTO YIIPABJICHUS U1 PEILICHUS 3a1a4 aBTOMAaTU3aluK U YIIPaBJICHUS;

- (opmupoBaHne y oOy4yaromMXCS TOTOBHOCTH TNPUMEHSTH COBPEMEHHBIE METOJbI
pa3pabOTKU TEXHUYECKOTO, MH(POPMAIMOHHOTO M aJTOPHUTMHUYECKOTO OOECHeUeHHsI CHCTEM
ABTOMAaTH3alMU U YIPABJICHUS C MCIOJb30BAaHUEM TEXHOJIOTMYECKUX KOHTPOJUIEPOB U CPEICTB
JUCIETYEPCKOTO YIIPABJICHMUS.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Huctumumaa TexHonmornyeckne KOHTPOJUIEPHI M CPECTBA JUCIIETICPCKOTO YIIPABICHHS
BXOJIUT B 0053aTENbYI0 4aCTh Y4€OHOTO MJIaHa 00pa30BaTEIbHOM TPOrPAMMBI.

JUis  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOAWMBI  3HaHMS  (YMEHMS,  BIAJCHHUSA),
chopMUpOBaHHBIC B pe3yNIbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:



3HATB!

* (YHKUIUHU U CTPYKTYPY COBPEMEHHBIX WHTETPHPOBAHHBIX CHCTEM MPOEKTUPOBAHUS H
yIIpaBJICHUS;

* CTPYKTYphl THIIOBOTO YIPABISIOMIETO0 KOHTPOJUIEpa, (PYHKIHMU OTAEIBHBIX €ro
3IIEMEHTOB JUIS KCTIOJIb30BAHMS MX IIPU CO3JaHUU YIPABIISIOMIUX IIPOTPAMM;

* crocoObl peanu3aliy YIPaBISIOUINX AJTOPUTMOB HA S3bIKaX TEXHOJOTHYECKOTO
nporpammupoBanus LD u ST,

* TexHoyoTHi0 paboTel Ha [IK B COBpeMEHHBIX ONEpPAIMIOHHBIX CHUCTEMaX, OCHOBHBIC
METOJbl pa3pabOTKH aJrOPUTMOB W MPOTPaMM, CTPYKTYpPbl IaHHBIX, HCIOJB3YEeMBIC IS
MPEJCTABICHUS THUIIOBBIX HH()OPMAIMOHHBIX OOBEKTOB, THIIOBBIE AJITOPUTMBI 00PaOOTKH
JTAHHBIX;

* METO/IbI IPOEKTHUPOBAHUS ITEPEKITIOYATEIBHBIX CUCTEM;

* IPUHLHMIBI JACUCTBUSA CPEACTB M3MEPEHUH, METOJbl M3MEPEHHH pPa3Iu4HbIX
(hbMBUYECKUX BEITUYUH;

* TEOPETUYECKUE OCHOBBI METPOJIOTHUH, DIIEKTPUUECKIX U TEXHOJIOTUIECKUX U3MEPEHUH;

* CTPYKTYpBI JaHHBIX, HCIIOJIb3YEeMbIe ISl TIPEACTABICHUS THIIOBBIX WH(POPMAIIMOHHBIX
00BEKTOB, THIIOBBIE AQITOPUTMBI O00paOOTKM HAaHHBIX; MOJENH TPEACTABICHUS JIaHHBIX;
OCHOBHBIE OTIEPATOPHI S3BIKOB 3ampocoB SQL;

YMETh:
* paboTaTh C IPOrpPaMMHBIM 0OecTIeYeHHEM TPOEKTUPOBAHMSI UHTETPUPOBAHHBIX CUCTEM,

MIPOEKTHPOBATH almapaTHoe o0ecrieueHne MHOTOYPOBHEBO HHTETPUPOBAHHONW CHCTEMBI;

* IPOEKTUPOBATH YIPABIISIONINE aJITOPUTMBI;

* pa3pabaThIBaTh AITOPUTMBI PEIICHHS MTPUKIIATHBIX 3a/1a4 HA OCHOBE TUITOBBIX CTPYKTYP
QITOPUTMOB, TPUKIATHBIE TPOTPAMMHBIC MPOIYKTHI C TOMOIIBIO COBPEMEHHBIX CPEICTB M
SI3BIKOB TIPOTPAMMHUPOBAHUS C NMPHUMEHEHHEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTHIM
00paboTku nanubixX (Bkaouas CYB/I);

* MPOCKTHPOBATh AHAIOTOBBIC M JUCKPETHBIE KOMOWHATOPHBIC W IIOCIIEIOBATEILHBIC
MEPEKITF0YaTEIbHBIC CXEMBI;

* HCIOJB30BaTh TEXHUYECKUE CPEACTBA ISl M3MEPEHUS Pa3IHuHBIX (PU3HUECKHIX
BEJIMYWH;

* OCYIIECTBIISITH COOP M aHAJIM3 MCXOJHBIX JAHHBIX Ul MPOCKTUPOBAHUS CUCTEM H
CpE/ICTB aBTOMATH3AIIUH U YIIPABJICHUS;

* HCIIOJIB30BaTh CTaHIAPTHBIC TMAKEThl TPUKIAJHBIX MPOTPAMM JUIS  PEHICHUS
MPAaKTUYECKUX 3a7a4 (OPMHUPOBAHUS 3alPOCOB K 0a3aM; MPUMEHSTH NPHHIUIBI U 3aKOHBI
PEISIIUOHHOM aNreOphl PU CAMOCTOSATEIIEHOM IIPOCKTUPOBAHUY PEIISIIMOHHBIX 0a3 TaHHBIX;

BIIQJICTh:

* HAaBBIKAMH MPOCKTHUPOBAHHUS, pa3pabOTKH, MPOTPAMMHUPOBAHUS M HAIAJKH JIEMEHTOB
WHTETPUPOBAHHOW CUCTEMBI YITPABICHHSI TIPOU3BOJICTBOM.

* HaBbIKAMH Pa0OTHI C COBPEMEHHBIMH aIlllapaTHBIMU M MPOTPAMMHBIMH CPEJICTBAMHU
MIPOCKTUPOBAHUS CUCTEM YITPABIICHHSI,

* HaBbIKaMH (OPMHPOBAHUS AITOPHUTMA YIIPABICHUS MO 3aJaHHOW TEXHOJOTHYECKOU
cxeMme paboThl 000PyA0BaHNUS;

* HaBbIKAMHU pPAa0OTBI B WHTETPHPOBAHHBIX Cpelax pa3pabOTKU MPOTPaMMHOTO
obecrnieueHu (B T.4. peAAKTHPOBAHUS, KOMIUIISIIINH, OTIAIKA IIPOTPaMM );

* HaBBIKAMH B MPOEKTUPOBAHNH aHAJIOTOBBIX M JUCKPETHBIX YCTPONUCTB aBTOMATUKU;

* HaBbIKAMHU, HEOOXOIUMBIMH Ui CO3JaHUS AaBTOMATU3MUPOBAHHBIX CPEJICTB
TEXHOJIOTHYECKHX HW3MEpeHu#, a Takke HMHPOPMAIMOHHOTO O0OECMeYeHus] CHCTEM
aBTOMAaTH3AIIHH;

* HaBBIKAMHM pacueTa CTaTHMYECKUX U JUHAMHUYECKHX XapaKTepUCTHK OObEeKTa
yIpaBJIeHHUs, OTIPeIeNIeHHs MOKa3aTeneil kauecTBa paboThl CHCTEMBI YIIPaBJICHHUS,



* HABBIKAMH IPOEKTUPOBAHHUS JIOKAIBHBIX KOHTYPOB YIIPABIICHHUS;
* sI3pIKaMHU porpaMmmupoBanust SQL.

3Hanus (YMEHHUs, BIAJCHUs), OJYyYCHHbIE NMPH MU3yYCHUU AAHHOW TUCHMILIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3yUSHHS TUCIUTLTAH/TIPAKTHK:

[ToaroroBka K 3a1uTe U NPOLEAypa 3allUThl BHITYCKHON KBaTU(PUKAIUOHHON pabOThI

[Ipon3BoACTBEHHAS - IPOEKTHO-TEXHOJIOTNYECKAs IIPAKTUKA

udpoBsie cucTeMsl yrpaBIeHUs

IIpounsBoacTBEHHAs - HAYUYHO-UCCIIEA0BATENbCKAs paboTa

3 Kommnerenuun o0yuarouierocsi, opMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILINHBI (MOYJIS) U IIJIAHUPYeMble Pe3yJibTaThbl 00y4eHust

B pesynbrate ocBOE€HMsS AMCUMIIMHBI (MOAYNs) «Te€XHOJIOTMYECKHE KOHTPOJUIEPHl U
CpeICTBa JMCIIETYEPCKOTO YIPaBICHUsD OOydaromMiicss AODKEH o0sajgaTh CleqyoIUMU

KOMIICTCHIIUAMMU:

Koa manukaropa

I/IHI[I/IKaTOP JOCTHIXXCHUA KOMIICTCHITU

OIIK-7 CnocobeH ocyiecTBiIsITh 000OCHOBaHHBIN BBIOOpP, pa3padaTbiBaTh U PEATM30BbIBATh Ha
MPAKTUKE CXEMOTCXHUYCCKUEC, CUCTEMOTEXHUYCCKUE U allllapaTHO-IIPOrpaMMHEBIC PCIICHUA I
CHUCTEM aBTOMATU3aAIlIMU U YIIPABJICHU S

OIlK-7.1

[Ipumensier COBPEMEHHBIN WHCTPYMEHTApUU [IPOEKTUPOBAHUS
MIPOTrpaMMHO-AIIIAPaTHBIX CPEACTB JUISl pEUICHUs 3aJa4 aBTOMATH3aluu U
YIPABJICHUS

OIIK-8 Cnocoben

BBIOMpATh METOJbl M pa3pabaThiBaThb CHUCTEMBI YIPABICHUS CIOKHBIMU

TEXHUYECKUMU 00BEKTAMH M TEXHOJIOTHYECKHUMU IpoucccaMu

OIIK-8.1

[IpumeHnsieT  cOBpeMEHHBIE  METOABl  pa3pabOTKHM  TEXHUYECKOTO,
WHPOPMAIIMOHHOTO W AJTOPUTMUYECKOTO  OOECIEYCHHS  CHUCTEM
ABTOMATH3AIMH U YIIPABJICHHUS




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCHUILTUHBI cocTaBisieT 11 3adetHpix equaun 396 akaa. 4acoB, B TOM
qucie:
— KOHTakTHas pabora — 149,1 akan. gacos:
—aynuTtopHas — 144 akan. yacos;
— BHeaynuTopHas — 5,1 akas. yacos;
— camocTosiTenbHas padborta —211,2 akaj. 4acos;
— B opMe npakTuiIeckoi moarotoBku — 0 aka. gac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynuropHast I =
o | xoHTaxTHas pabora E E dopma TeKyILEero
S B
= B akas. 4. X 5} )70i KOHTPOJIsA
Pa3zpen/ Tema 3 (B axaz. uacax) E R . P Kon
g S & | caMOCTOSITENIBHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xommereHImn
o & paboThI MPOMEKYTOTHON
© na6. | mpaxr. [ € 8
Jlex. : 12§ aTTecTaluu
3aH. 3aH. | QO &
1. HHCTpyMeHTaTbHbIC
cpencrea pa3paboTku
mporpaMM Ui COBPEMEHHOM
MHUKPOIPOIECCOPHON TEXHUKH
CamocrosTenbHOe
1.1 AnmaparHble cpecTBa U3y4YCHHE YYCOHOM
IIPOEKTUPOBAHUS  CUCTEM Y Hay4HO
TIpaBJICHUS c JIUTEPaTyphl. . OIIK-7.1
yip 2 4,2 paTyp YcTHBII orpoc !
IIPUMEHEHUEM TTouck OIlK-8.1
MHUKPOIIPOLIECCOPHOM JIOTIOTHUTENBHON
TEXHUKU MaTepuasoB 110
TeMe
CamocrosiTenpHOe
n3ydeHne yaeOHoi .
ye i YcrHbIl onpoc 1o
JIUTEPaTypsbl, o
1.2 Cpencrea MOZArOTOBKA K naGopatopHoi
) pabote Nel OIIK-7.1,
MIPOrpaMMHUPOBAHHUS 1 2 8 10 n1abopaTopHbIM «CO3IAMHe TPOKTA OIK-8.1
S7-200/300/400/1200 3aHATHAM, P )
C UCMOJIb30BaHHEM
BBITIOTHEHNE A
Simatic Manager»
WHIUBUAYAIBHOT O
3aJiaHus 1o paboTte
CamocrosTenpHOe
U3y4YCHUE YUCOHOM
¥ Hay4HO
1.3 OcobeHnHocT i
KOH(HUTypHpOBaHUS 2 8 JUTCPATYPEL. YcTHbII orpoc OIIK-7.1,
ypup Tonck P OIK-8.1
anmapaTHBIX CPEICTB .
JIOTIOJTHUTENBHOM
MaTepuasoB 1o
Teme




CamocrosTensHoe
U3ydeHHe yaeOHOH

1.4 Opranuzanus
aJpecallii  JIOCTyma K 1 HayHHo
cn?HanaM og:acmM 8 AHTCPATYPBI. YcrHblit onpoc OIIK-7.1,
’ IMouck p OIIK-8.1
MaMATH W TIePEMEHHBIM .
JIOTIOJTHUTENTBHOM
KOHTpOJIIepa
MaTepUaoB 1o
TeMe
HUrtoro no pazaeny 30,2
2. Beenenue B
MpOrpaMMHUPOBAHKE
MUKPOIPOILIECCOPHOH  TEXHHUKHU
(Simatic) ma s3bIKax HH3KOTO
yposus (LD, ST, FBD)
YcTHBIN onpoc 1o
CamocTosTenbHOe N
u3ydyeHue yueOHoi nabopaTopHoi
pabote Ne 2
JIUTEPATYpHI,
HOATOTOBKA K N3ydeHnne xomann
2.1 Peanmuzanms OHUTOBOM JIOTHKH OIIK-7.1,
. 10 J1a00paTOPHEIM
JUCKPETHOM JIOTUKA S3bIKa Ha IPUMEpE OIIK-8.1
3aHATUAM,
CHHTE32
BBITTOJTHEHUE N
KOMOUHaTOpHOH
WHUBUAYATBHOT O N
MepeKITIoYaTebHON
3aaHus o pabore
CXEMBI
CamocTosTenbHOe
U3y4eHHE Y4eOHOM .
e 4 YcTHBIN onpoc 1o
JIUTEPATypBbI, o
HOArOTOBKA K nabopaTopHOit
2.2  YucnoBple  THIIBI pabore Ne 3 OIIK-7.1,
10 1a00paTOPHBIM
JIAHHBIX U apupMeTHKa N3yuenne xomans OIlK-8.1
3aHATUAM,
HaJl YUCIOBBIMU
BBINIOJTHEHUE
BEJIMUUHAMHU
MHIUBUAYAIBHOT O
3a/IaHusl 1o paboTe
1
CamocrosTenpHOe .
.| VYcrHblit onpoc no
U3yUYCHUE YYCOHOI o
DA IVDEL nabopaTopHOH
noz[rcr))mgga 1’< patore Ned
2.3 TaliMephl U CYETIUKH 10 11a00paTOPHBIM Peamsaups OIR-7.1,
' P paTop CUYCTYHKOB, No5 OIIK-8.1
3aHATUSIM,
Nzydenue xomann
BBITIOTHEHUE
paboTsI ¢
MHJUBUAYAIBHOT O o
TaiiMepamu
3aJlaHus 1o paboTte
CamocrosTenpHOoe
n3ydeHne yaeOHoi N
v v VYerHbI# ompoc 1o
JIUTEPaTypEI, o
HOArOTOBKA K nabopaTopHOM
2.4 Pab6ora c pabote Ne6. broku OIIK-7.1,
10 n1a00opaToOpHBIM
MOJIITPOrpaMMaMu JTAaHHBIX, OIlK-8.1
3aHATHSIM,
(DyHKIMOHAJIBHBIC
BBITIOJTHEHUE

HMHIUBUAYATBHOT O
3aJlaHus 1o paboTte

OJIOKH U (PYHKITHH




YcrHbIi onpoc 1o

71a00paTOpHOH
CamocrosiTenbHOe pabote Ne7.
u3ydeHne yaeOHoi Pa3pabotka u
JIUTEPATypHI, mporpaMMHast
2.5 W3zydenue MO/ITOTOBKA K | peayu3aiuisi KOHTypa
OIIK-7.1,
OnOIMOTEUHBIX 2 10 20 71a00paTOPHEIM perynupoBaHus OIK-8.1
QJITOPUTMOB YIIPABIICHUSI 3aHATUAM, HETPEPhIBHBIM '
BBITIOJTHEHUE apaMeTpoM
WHJMBUAYAJIBHOT O| TEXHOIOIHYECKOro
3a7aHus 1o pabore mporecca ¢
UCIIOIb30BAHUEM
ITU/] perynsaTopa
Hroro 1o pasneny 10 30 60
3. JluarHocTMKa ®  IOUCK
NMPUYUH  HEHCIpPABHOCTEH B
MOJYJIBHBIX
MHUKPOIPOIECCOPHBIX CHCTEMAax
CamocTosTenpHoe
U3y4eHue y4eOHOi
31 Oo6pabotka i i N
JIUTEPATypBbI, YcTHbI# ompoc o
CHHXPOHHBIX " MO/ITOTOBKA K nabopaTopHOit
ACHHXPOHHBIX ook paTop OIlK-7.1,
N 2 4 4 n1abopaTOpHBIM pabote No§.
MHUKPOIIPOLIECCOPH O OIIK-8.1
3aHATHAM, OpraHu3aluoHHbIe
ToxumKH  Ha - HPHMEpE BBITTOJTHEHUE 6110KH
S7-300/400
WHUBUAYATBHOT O
1 3a7aHus 1o pabore
CamocrosTenbHOe
U3y4YCHHE YYCOHOM
3.2 MackupoBaHue U Hay4HO
omuboK, (hopcUpoBaHUE U JIUTEPATYPBHI. . OIlK-7.1,
2 4 YcTHBII orpoc
MMOJ]MEHA CHUTHAJIA MOAYJIS TTouck OIlK-8.1
BBOZIA JIOTIOJTHUTENIbHON
MaTepuasoB 110
TeMe
Wroro no pazaeny 4 4 8
4. [porpammupoBanne
MHUKPOIPOLIECCOPHOH  TEXHHUKHU
(Simatic) Ha s3pIKax BBICOKOTO
yposnsi (CFC, Graph)
CamocrosiTenpHOe
U3y4YCHUE YUCOHOM
JUTEPaTypPHL, VYerHbI# ompoc 1o
TIOATOTOBKA K nabopaTopHOit
4.1 JluckpeTHas JOTHKa 2 4 4 na6£(l) ATODHBIM a6IZ>Te 1%09 OIIK-7.1,
na CFC parop p ° OITK-8.1
3aHATHSIM, JluckpeTHas T0ruKa
BBITIOJIHEHHE B cpene CFC
WHIUBUAYAIBHOT O
3aJiaHus 1o paboTte
1
CamocrosiTenpHOe
n3ydeHne yaeOHoi .
ye i VYerHbIH onpoc 1o
JIUTEPaTypBI, .
4.2 BapuanTst IMOATOTOBKA K naGopatoprol
) pabote NelQ OIIK-7.1,
OopraHu3zalu 2 8 8 n1a00paTOpHBIM
VYnpasnenue OI1K-8.1
noanporpamm Ha CFC 3aHATHSM,
BLIOMHEHIE COOBITHSIMH B Cpejie
CFC

HHIUBHYaIbHOT O
3a1aHus 1o padore




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIATEpaTyphl, YcTHBII onpoc 1o
MO/ITOTOBKA K nabopaTopHO¥t
4.3 Apudmermyeckne na6I([) ATODHBIM a6§ o Jﬁ 11 OIIK-7.1,
oreparmu Ha CFC paTop P - OIIK-8.1
3aHATUAM, YucnoBsle onepaniu
BBITIOJTHEHUE B CFC
WHJIUBUTYaTBHOT O
3a7aHus 1o pabore
CamocrosTensHoe
u3ydyeHue yueOHoi
4.4 [Ipumenenne JIATEpaTyphl, YcTHbIl onpoc 1o
MHOIOOMTOBBIX oOllepanuil MOATOTOBKA K nabopaTopHOi OIK-7.1
u yIIpaBJICHHE nabopaTopHbIM pabote Nel2 OHK-8. 1’
OUEepPEIHOCTHI0 00paboTKU 3aHATHSM, MHoroOuTOBBIC '
6moxoB CFC BBITIOJTHEHUE omneparnuu B CFC
WHIUBUIYaTBHOT O
3a7aHus 1o pabore
CamocTosTenbHOe
u3ydeHue yueOHoi
JIUTEPATYPBI, YcTHBIN onpoc 1o
MOArOTOBKA K nabopaTopHOH
4.5 O630p OUOIMOTEUHBIX na62(1) ATODHBIM aGETe J\i 13 OIlK-7.1,
6110x0B CFC paTop pabe - OIIK-8.1
3aHATHAM, Taiimepsl 1
BBITIOJTHEHH S cuetunku B CFC
MHIVBUAYAIBHOT O
3a/IaHusl 1Mo paboTe
CamocrosTenbHOe
u3ydeHue yueOHoi .
ya M YcTHbIl onpoc 1o
JIUTEPaTypsbl, o
4.6 ITpumepsr MOZArOTOBKA K naGopatopHoii
c' KTYPUPOBAHHUS J1a00paTOPHBIM paGore Nel4 OIIK-7.1,
TPYKTYPHP PaTop Co3aHue nmpoeKTa OIlK-8.1
nporpamm Ha CFC 3aHATUAM, .
CFC rpymmoi
BBITIOJTHEHUE
pa3paboTYUKOB
MHIUBUAYAIBHOT O
3a/1aHusl 1o paboTe
CamocrosiTenpHOe
n3ydeHne yaeOHoi N
v v VYerHbIl ompoc 1o
4.7 Beenenue B JIUTEPATYPBI, o
[IpOrpaMMHUpPOBAaHHE  Ha TIOATOTOBKA K HabopatopHoii
GII)'a;If)I O0630p CTPYKT n1a00opaToOpHBIM patore Nel 5 OIIK-7.1,
) P CIDYKTYP parop [MocnenoBatenbHOE OI1K-8.1
MIOCIIEI0BATENBHOTO 3aHATHSIM,
N pOrpaMMHUPOBAHKE
YIIPaBJIEHHS U ONeparuit BBITIOJTHEHUE

WHIUBUIAYATBHOT O
3aJiaHus 1o paboTte

B cpene Graph




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIUTEPaTypBl, Omnpoc no
TIOITOTOBKA U BBITIOJTHEHHOM
4.8 CtpykTypHpOBaHNE U .
B3ANMOCHOTEHE BBITIOJTHEHUE CaMOCTOSITENBHOM
WHJUBUAYaIBHOT 0| pabote «Pa3paboTka OIIK-7.1,
IporpamMm 2 12
3a/1aHus CHCTEMBI OIIK-8.1
MOCJIETIOBATEIBHOTO
«Pazpaborka yIIpaBIIeHUs
YIIpaBJICHHS
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5. Beenenue B
MpOrpaMMHUPOBaHKE CHCTEM
YeJI0BEKO-MaITUHHOTO
uHrepdeiica
CamocTosTenbHOe
u3ydyeHue yueOHoi
5.1 OO6zop ¢yHkIMi u Y Hay4HO
uHTEpericoB CHCTEM JINTEPATYPHI. Ny OIIK-7.1,
pb 2 4 paTyp VYcerHbll onpoc
JUCTIETYEPCKOTO Tlouck OIIK-8.1
YIIpaBJICHHS JIOTIOJTHUTENTbHOM
MaTepUasoB 1o
TeMe
CamocTosTenbHOe
U3y4YCHHE YYCOHOM
5.2 CpaBHHTENBHBIT U Hay4HO
0030 cpe WinCC JIUTEPATYPBI. . OIIK-7.1,
P pea . 2 2 4 patyp YcTHBII orpoc
Advanced u  WinCC IMounck OIIK-8.1
Professional JIOTIOJTHUTEIBHOM
MaTepuasoB 110
TeMe
CamocrosiTenpHOe
5.3 Opranuzanust o
U3y4YCHUE YYCOHOM
nepefayd  JaHHBIX 110
Y Hay4HO
CeTsIM. Beenenue B IHTepATYpEL OIIK-7.1
PROFINET u HML 2 4 ’ YcTHBII orpoc )
Touck p OIIK-8.1
WnTerpupoBanubie 31 o
JIOTIOJTHUTENBHOM
HEWHTErPUPOBaHHBIE
MaTepuajoB 1o
COEIUHEHHUS
TeMe
Wroro no pazaeny 6 12
6. OcobenHocTu
MIPOrPaMMHUPOBAHUS  CUCTEMBI
JHCIIETYEPCKOrO  YIPaBICHUS
WinCC
CamocrosTenpHOe
U3y4YCHUE YUCOHOM
¥ HAy9HO
6.1 CtpykTypa u
PYKTYP . JIUTEPATYPHI. . OIlK-7.1,
B3aMMOCBSI3b Monynei| 2 1 2 VYcTHbII orpoc
- Touck OIIK-8.1
WinCC .
JIOTIOJTHUTENBHOM

MaTepHaIoB 10
TeMe




CamocrosTensHoe
U3ydeHHe yaeOHOH

YcrHbIi onpoc 1o

JIUTEPATypHI, nabopaTopHO¥t
6.2 I'papiueckne HOArOTOBKA K paborte Nel7 OIK-7.1
BO3MOKHOCTH, HaBUTallMs. 6/611 16 71a00paTOPHEIM I'padmaeckue OHK-8. 1’
TIpuHIUITBL AMHAMA3AIMA 3aHATUAM, cperncTBa '
BBITIOJIHEHH E SCADA-cucrembl
WHJIUBUTYaTBHOT O WINCC
3a7aHus 1o pabore
CamocrosTensHoe
u3ydyeHue yueOHoi
6.3 OcHOBHBIE 1 HAYYHO
OnepaTopsl, CTpYKTypa 2 JIUTEPATYypPHI. Veruii onpoc OIIK-7.1,
nporpamMm Ha C, 00630p IMouck OIIK-8.1
byHxuuit JIONIOJTHUTENbHON
MaTepHaJIoB 110
TeMe
CamocTosTenpHoe
u3ydyeHue yueOHoi
6.4 OO6paboTunku JIUTEpaTyphl, YcTHbIl onpoc 1o
COOBITHI W JMHAMU3ALHS MOATOTOBKA K nabopaTopHOit
OIIK-7.1,
Ha C. I'nobanbHbIe 2 6 1a60paTOPHBIM pabote Nel8
OIIK-8.1
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WHUBUAYATBHOT O
3a7aHus 1o pabore
CamocrosTenbHOe
U3y4YCHHE YYeOHOM
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Ha VBS. 00630p 2 JIUTEPATYPBHI. VerHuii onpoc OIlK-7.1,
CTPYKTYPBI 00BEKTOB TTouck OIlK-8.1
WinCC JIOTIOJTHUTEIBHOM
MaTepuasoB 110
TeMe
CamocrosiTenpHOe
U3yUYCHUE YYCOHOI
JIUTEPaTyphl, YcTHbIH onpoc 1o
N MOATrOTOBKA K nabopaTopHOit
6.6 Crorema coobmenmit 6/611 14 n1abopaTopHbIM pa6(I))Te J\II:_>19 OIIK-7.1,
U TpEBOT OIlK-8.1
3aHITHAM, Cucrema TpeBor u
BBITIOJTHEHUE orueroB B WINCC
WHIUBUAYAIBHOT O
3aJiaHus 1o paboTte
CamocrosTenpHOe
U3y4YCHUE YUCOHOM
JTUTEpaTypPHl, VYerHbI# ompoc 1o
6.7 Padora WinCC c MOArOTOBKA K | MaGOPaTOpHOiE | (e 74
6a3aMU IHHBIX 221 8 nabopaTtopHbiM | pabote No20 Pabora OIK-8.1
3aHATHAM, WINCC ¢ 6a3zamu
BBITIOJTHEHUE JTAHHBIX

HMHIUBUAYATBHOT O
3aJlaHus 1o paboTte
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U3ydeHHe yaeOHOH

JIUTEPATYpEL,
MOJATOTOBKA U Omnpoc no
BBITIOJTHEHHUIO BBITIOJTHCHHOH
WUHANBHIYAIBHOT O] CaMOCTOATENEHOH
6.8 JMoctym Kk IaHHBIM 3aJaHus 110 pabote «Pa3paboTka OIMK-7.1
WIiInCC uyepe3 pasnuynbie 1 2 | camocrosTensHON CHCTEMBI OHK-8. 1’
nHTEpHEHCH pabore JIACTICTYEPCKOro '
«Pazpabotka yIpaBIIeHUs
CHCTEMBI 3aJ]aHHBIM
JIACTICTYEPCKOro 00BEKTOM»
yIIpaBICHUS
3aJaHHBIM
00BEKTOM»
CamocrosTensHoe
u3ydyeHue yueOHoi
1 HAYYHO
6.9 AnMuHHCTPHpOBaHHE JIUTEPaTypBhl. N OIIK-7.1,
3 VYerHEII onpoc
W JOKYMEHTHPOBAaHHE [Nouck OIIK-8.1
JIOTIOJTHUTENbHON
MaTepHaJIoB 110
TeMe
CamocrosTenpHoe | YCTHBI ompoc 1o
u3ydeHue yueOHoi|  maGopaTopHOit
6.10 Kimenr-cepBepHas AHTCPATYPEL, paore Ne21
noxnroroBka Kk |Crucrema HaBUranuu
apxurektypa. CHUCTEMBI ¢ [ OIIK-7.1,
PE3CPBHbIM cepBepoM 2 2/21 4 nabopaTopHbIM AIAMHHNCTPUPOBAHNSA | e o'
Wince 3aHATHAM, nonb3oBateneit u
BBITIOJTHEHUE OpraHH3aIuu
UHAUBHIYaIbHOT 0| COBMECTHOH pabOTHI
3aganus 1o pabore| cranuuii B WinCC
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HWroro 3a cemectp 18 |18/161 71 320
HToro mo AMCIUILIIMHE 54 [90/1611 211,2 SK3aMCH, 3a4eT ¢
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
00pa3oBaTeNbHBIX TEXHOJIOTHH B IIPETOAaBaHUH JUCHUIUINHBI « Te€XHOJIOrHuecKrue KOHTPOIUIEPHI
U CPE/ICTBA IUCIIETYEPCKOTO YIPABIEHUS) UCTIOIb3YOTCS:

TpaauumonHeie 06pa3oBaTeNbHBIE TEXHOJIOTUN — UH()OPMAIIMOHHAS JIEKUIHUS (BBOAHYIO
JIEKLUIO, I/I€ JaeT MePBOE NPEACTABICHUE O IIPEIMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAYEHHUEM
U 337jayaMu Kypca); JEKIUU — KOHCYJIbTAllU1, U3JI0KEHHE HOBOTO MaTepHaja COIPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKyCCHEH B MOHCKAX OTBETOB Ha 3TU BOIPOCHI; JIaAOOpaTOpHbIE
paboTHI.

Texnonornu npoOiaeMHOro o0ydeHHs] — MPOOJIEMHBIE JIEKUUU SBISETCA PE3yJIbTaTOM
YCBOGHUS TIOJMYYeHHOW HH(OPMAIMK TOCPEACTBOM IIOCTAHOBKM MPOOJIEMHOTO BOMpoOca M
MOMCKa TIyTeH €ro pemieHus; JadopaTopHble pabdOThl € MCHOJIb30BAaHUEM MPOOIEMHOTO
oOyueHue, KOTOPOE 3aKJII0YAETCs] B CTUMYIMPOBAHUHU CTYJEHTOB K CAMOCTOSTENILHOMN «JJ00BIuEe)
3HaHUH, HEOOXOIMMBIX JUTSI PEHICHUs] KOHKPETHOM POOIeMBI.

NHdopmanmoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTMM — B XOJ€
MIPOBEJICHUS] JICKIMOHHBIX 3aHATHUH TNpeaycMaTpUBACTCSl HMCHOJIb30BAaHUE AIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), Ucroyb3oBanue VHTepHET pecypcoB
UTSL TIPOMEKYTOYHBIX aTTECTAIMI ¥ IPOBEPKH OCTATOYHBIX 3HAHUHT

JlekuMOHHBIN MaTepuan 3aKperuiieTcs B XOJie JIabOpaTOPHBIX pabOT, Ha KOTOPBIX
BBITIOJTHSFOTCSI TPYIIITOBBIC FITH MHIMBUAYAbHBIC 3aITaHHSI TI0 IPOUICHHOM TeMe.

JlaGopaTtopHble 3aHATUS MPOBOIATCS B HMHTEPAKTUBHON (opMe C HCIOIb30BaHUEM
CJIEYIOIIMX METO/I0B UHTEPAKTUBHOTO 00yUEHUSI:

- aKTyaJu3alMsl MO3HABATEIbHOM JEATENBHOCTH Y4YalIUXCS IyTeM MNOOYXKIACHUS K
OCMBICJICHUIO JIOTMKM U TOCJIEJ0BATEIbHOCTH MPOBEACHHUS HAyYHOTO MCCIEAOBAHUSA, K
BBIJICJICHUIO B HEM TIJIAaBHBIX M HauOoJiee CYIECTBEHHBIX ATAIOB; MPH 3TOM ONpeAessieTcs
KOHEYHas 1eJIb UCCIIEJ0BaHMs, a IyTH €ro MpOBEACHUA U (POPMBI IpEeACTaBIECHUS pe3ysbTaTa
00y4JaroIuiicsi BRIOUpaeT cam;

- OTCYTCTBUE JKECTKO pPErJIaMEHTHUPOBAHHOTO IOPAJKA BBIIOJHEHHUA pPAOOTHI IO
00paboTKe SKCHEPUMEHTAIbHBIX JaHHBIX, KOIZa CTYIEHT OIIEpUpYeT BCIIOMOTraTeIbHON
nHpopManueir o cmocobax TMOWCKAa HEOOXOAUMBIX TPOTPAMMHBIX CpPEICTB, (PYHKIUH,
IIPOTOKOJIOB IIepeauu ¥ 00pabOTKH IaHHBIX, YTO BbIPAOATHIBACT CIIOCOOHOCTH K TO3HAHMIO;

- IpU TIOCTAHOBKE U aHAJIM3€ pe3yJbTaTOB MCCIEIOBAHUSA JUISL JOCTHIKEHUS
IIOCTABJIEHHBIX 1eJIel 00yuaroluecs JODKHbI JAeIaTh CPaBHEHUs, COMIOCTABIIATh HOBbIE (DAKTHI,
IIPUEMBI UCHOJb30BAHHBIE APYIMMH YJaCTHUKAMU TPYIMIbI, 00paliaTh BHUMaHUE HA MPUYMHBI,
BBI3BIBAIOIME TO WJIM MHHOE SBJIEHHE U OBITh CIOCOOHBIMH IPOAEMOHCTPUPOBATH
MHAMBUYAJIIbHOCTh CBOET'O I10/1X0/1a K PELICHHUIO 3a/1a4H;

- IPOBEJICHUE 3aHATUH B (hopMe NTOUCKA IPUYHMH JOMYIIEHHBIX OMNOOK IPU MPOBEICHUU
UCCIIEIOBAaHUs, MPUYMH HECOBNAAEHUS PE3yJIbTAaTOB C IOJYYCHHBIMH JAPYTMMHU IpyNIaMu
oOyyaromuxcs, oOyXJeHNe K CTPEMJICHUIO HaXOIUTh U YCTPAHATh YyXKHE U CBOU OIIUOKH.

CamocrosrtenbHas paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOATENbHOM MpopaboTke B
Ipoliecce BBINMOJHEHHUsS] KOHTPOJIBHBIX paldoT, a Takke B IPOLEcCe MOATOTOBKH K YCTHOMY
OIIpOCy, TECTUPOBAHUIO U UTOTOBOM aTTECTALUH.

B xozie mpoBeieHns TEKIIMOHHBIX 3aHATHH pe1ycMaTpUBAETC:

- HCIOJIb30BaHHUE HJIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuana IO COBPEMEHHOM
U3MEpUTEIbHOM TEXHUKE;

- ICTI0JIb30BaHME 3JIEKTPOHHBIX YU€OHUKOB 10 OT/CJILHBIM TEMaM 3aHATHIH;

- BCTPEYM C MPEICTaBUTENSIMHU IMPOEKTHBIX W OOCHyXHBaromuX npeanpusatuit: 3A0
«HIIO ABTomMaruka», OO0 «2OneKkTpopeMOHT»; IpeaIoIaracMble TeMbl BCTped: «IHHOBau B
001acTH  KOHTPOJIBHO-U3MEPUTENBHON  TeXHUKW», «lHTemekTyaabHble  MeXaTpOHHbIE
CHCTEMBI», «/{MarHoCTHKa U OBEpKa CPEJCTB U3MEPEHUIN»;

- aKTMBHBIE U HHTEPAKTHUBHBIE (POPMBI 00YUEHUS: BAPUATUBHBIN OMIPOC, TUCKYCCHUH,



YCTHBIN OIIPOC, TECTOBBIH OIPOC, MHANBUAYAIbHAS «3alIUTa» 1a00paTOPHBIX paboT | T.1I.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yUYaroIIuXCcst
[IpencraBneno B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU POMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIHIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. PsGuuxoB, M. IO. IIporpammupoBaHuE€ MHUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB Ha
sSI3bIKaX BBICOKOTO ypoBH# : ydeOHoe mocodue / M. 0. Ps6uukos, E. C. Psbuukosa ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3135.pdf&show=dcatalogues/1/1136
399/3135.pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeZieHns ocTynHbI Takke Ha CD-ROM.

2. PsbumkoB, M. 1O. IIporpamMmmupoBaHHE CUCTEMBI IUCTIETYEPCKOTO YIPABICHHUS '
yuebnoe nmocooue / M. 0. Ps6unkos, E. C. Ps6uukosa ; MI'TY. - Maraurtoropck : MI'TVY, 2016.
- 1 opekrpon. onr. guck (CD-ROM). - 3Barn. ¢ turyn. oakpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mata oOpamenus: 01.07.2022). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeIeHns ToCcTymHBI Takke Ha CD-ROM.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Poros, B. A. CpezicTBa aBTOMaTH3aIMK U yIIpaBlIcHUs . yueOHUK Ui By30B / B. A.
Porog, A. . YynakoB. — 2-e u3 ., ucnp. u gomn. — Mocksa : M3zpatenscTBo FOpaiit, 2020. — 352
c. — (Beiciree oopazoBanue). — ISBN 978-5-534-09060-4. — Tekcr : snekrponnsiii // DbC
FOpaiir [caitr]. — URL.: https://urait.ru/bcode/451879 (nara oopamenwus: 01.07.2022).

2. AnmapaTHbele CcpeacTBa M TporpamMmHoe obOecmedenne KoHTposuiepoB SIMATIC
S7-300/400 : yuebnoe mocodbue / C. M. Auapees, M. 10. Psounkos, E. C. Ps6unkoBa, H. A.
TNomoBko ; MI'TY, [kad. ITIKuCVY]. - Marautoropck, 2011. - 197 c. : w1, cxemsl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/10882
50/501.pdf&view=true (nara oopamenus: 01.07.2022). - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIA. -
Nmeercs neyaTHbIN aHANIOT.

3. Cmupaos, 0. A. Texuuuyeckue cpeiCcTBa aBTOMATH3AIMKM M YIPaBIEHUS . yueOHOE
mocobue / 0. A. Cmupnos. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 456 ¢. —
ISBN 978-5-8114-5413-6. — TekcT : snekrponHbiii // Jlap : 31eKTpOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/140779 (nara oopamenus: 01.07.2022). — Pexum
JOCTYyTIa: 7Sl aBTOPU3. MOJIb30BATENCH.

4. Kanymun, JI. B. Wudopmaimonnas crpykrypa mnpeanpustus / Kamymuua/l.B.,
KyszuenoBA.C., HockoBaE.E. - Kpacnosp.: COVY, 2014. - 186 c.: ISBN 978-5-7638-3128-3. -
Tekcr : snexrponnsiid. - URL: https://znanium.com/catalog/product/550387 (mara oOpamicHwust:
01.07.2022). — Pesxum 10CTYIIA: 110 TOMUCKE.

B) Meroauyeckue ykazanus:

1. Auapees, C. M. AntmapaTHbie CpeJICTBa U MPOTpaMMHOE 00ecTieueHre MPOMBITIIEHHBIX
koHTpouiepoB SIMATIC S7 : yue6HOe mocobue / C. M. AnapeeB, M. 0. Ps6uukos, E. C.
Ps6unkoBa ; MI'TY. - Marautoropck : [MI'TV], 2017. - 231 c. : ui., cxemsl, Tad1., rpad. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447 pdf&view=true (mata ooOpamenus: 01.07.2022). - Makpooobekr. - TekcT
anekTpoHHBIN. - ISBN 978-5-9967-0940-3. - ImeeTcst nevaTHBIN aHAJIOT.

2. Psi6unxoB, M.}O. OcHOBBI TPOTrpaMMHUPOBAHUS IIPOMBIIIIEHHBIX MUKPOITPOIIECCOPHBIX
KOHTpoJutepoB: y4eb. mocobue / M.IO.Ps6unkoB, E.C. PsOuukoBa. ; MarHUTOrOpPCKHE ToOC.
TexHudeckui yH-T uMm. I'.M. HocoBa. — Marnurtoropck: 31-B0 MarHuToropck. roc. TeXH. yH-Ta,
2018. — 125 c. — TekcT: HEMOCPEICTBEHHBIH.

3. Anapees, C. M. IIporpamMmupoBaHie MUKpPOTIPOLIECCOPHBIX KOHTpouiepoB SIMATIK
S7 300/400. JlaboparopHblii mpakTUKyM : yueOHOoe mocodue / C. M. Auapees, M. 0. Psi6unkos,
T.T. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 anexrpos. ont. nuck (CD-ROM).
- 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131
351/2664.pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeZieHns ocTynHbI Takke Ha CD-ROM.

4. XuspuH, M. B. AnmapatHoe u NporpaMMHOE oOOecleyeHue YIpaBJICHUs
TEXHOJIOTUYECKUMHU TpolieccaMu. Pa3nensl: ABTOMATH3MPOBAHHBIE CHUCTEMBI  YIPABIICHHUS
npeanpusitieM. [I[puMeHeHue ceteld BO B3PBIBOOMACHBIX 30HAaX. ATIapaTHbIEe M MPOTPaMMHEIE
Cpe/ICTBa MPOrPaMMHUPYEMBIX KOHTPOJIIEPOB | ydeOHO-MeTouueckoe mocooue / M. B. XuBpuH.
— MockBa : MUCHUC, 2015. — 95 c¢. — Tekcr : osnektponHsii [/ JlaHb
aNIeKTpOHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/116790 (mata
obpamienus: 01.07.2022). — Pexxum fgocTyma: sl aBTOPHU3. IOJIb30BaTENCH.

5. Meroanyeckne yka3zaHUsI K BBITOJIHEHHIO JTabopaTopHBIX padot mo CFC npuBeneHs B
MIPUIIOKESHHH 3.

r) IIlporpammuoe o0ecnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HaunmenoBanue .
1o Neo norosopa CpoK e CTBYS TULEH3UN
FAR Manager CBOOOJHO PacIpOCTPAHIAEMOE 0eccpoyHO
MS Office 2003 |y 135 7 17.09.2007 GeccpouHo
Professional
7Zip CcBOOOHO pacCIPOCTPAHSIEMOE 0eCCPOUHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

DOnekTpoHHas 0a3za MEPUOJUYECKHX H3AaHHM
East View Information Services, OO0 «MBUC»
HanmonanpHas
undopmanronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAY4YHOI'O IIMTHPOBAHUS
ITouckoBas cucrema Akanemus Google (Google
Scholar)
Nndopmanronnas cucrema - EnuHoe okHO
JI0CTyTa K UH(GOPMAIIMOHHEIM pecypcaM
@denepanbHOE TOCYAapCTBEHHOE  OIOKETHOE
YUPEIKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
TIPOMBIIIITIEHHON COOCTBEHHOCTHY
Poccuiickas  T'ocymapcTBeHHast — OmbOiaMoTexa.
Karasoru

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

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




DNEeKTPOHHBIE Pecypchl  OMOIMOTEKU
MI'TY um. .. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

VYHuBepcurerckas — MH(pOpPMaLMOHHAS
cucrema POCCU S

https://uisrussia.msu.ru

MexnayHnapoanass — pedepatuBHas U
IOJIHOTEKCTOBAsl  cIpaBoyHas  0Oasa

http://scopus.com

MexayHnapoaHas 6a3a MOJHOTEKCTOBBIX
XypHAIIOB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJUIEKUIHS Hay4dHbIX
IIPOTOKOJIOB TI0 PAa3JIMYHBIM OTPACISIM

http://www.springerprotocols.com/

MexnyHnapoaHas Oa3za HaY4YHBIX
MaTeprajioB B o0OjacTH (pu3mdecKkux

http://materials.springer.com/

Mexnaynapoanas 6a3a  CIpaBOYHBIX
W3JIaHUM TI0 BCEM OTpacisiM 3HaHWH

http://www.springer.com/references

Mexnaynapoanass  pedepaTtuBHas
MOJHOTEKCTOBass  CIpaBodHas  0aza
JIAHHBIX HAy4YHBIX M3JaHui _«Springer

https://www.nature.com/siteindex

ApxuB Hay4YHBIX YKYpHAJIOB
«HammonansHbIHN
9JIEKTPOHHO-UH(MOPMAIMOHHBIN

https://archive.neicon.ru/xmlui/

9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieucHue JUCIHHUITIINHBI BKJIIFOYACT:




1. Y4yeOHble ayIUTOPUH ISl IPOBEIICHUS 3aHATHIA JIEKIMOHHOTO TUMa (aya. 437)

MynbTUMeAUHHBIC CPENICTBA XPAHEHHUS, [IEPeJauyl U MPEICTaBICHHS HHPOPMALIUU

2. YueOHas ayAuTOpus s IPOBEACHUS JTa00PATOPHBIX 3aHATUI: KOMITBIOTEPHBIH Kilacc
(ayn. 448)

[MepconanpHbie KoMIBIOTEPHI ¢ makeToM MS Office, Berxoom B lHTEpHET U ¢ JOCTYIIOM
B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

3. [TometeHust 17151 CAMOCTOSATENIbHOM paboThl 0Oyuaromuxcs (ayu. 448)

[MepconanbHbie KoMIbIOTEPHI ¢ makeToM MS Office, Berxoom B IHTEpHET U ¢ JOCTYIIOM
B 2JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

4. YueOHble ayJUTOPUU JUISl TPYIIOBBIX U MHAUBUYaJIbHBIX KOHCYJIbTALUNA, TEKYLIETO
KOHTPOJIS ¥ MPOMEKYTOUHBIX KOHCYNIbTaIuii (aya. 448)

Jlocka, MynbTUMEUINHBIN IPOEKTOP, IKPAH

5. Ilomemienne s XpaHeHUs U NPOPUIAKTUYECKOTO OOCIYy)KMBaHUS Yy4eOHOTO
obopynoBanus (ayz. 445)

Crennaxu 1y XpaHeHUs y4eOHO-METOINYECKU I JOKYMEHTAIUH

6. YueOHas aymuTopusi JUIS TPOBEICHHS JabOpaTOpPHBIX paboT: JabopaTopws
aBTOMATH3aI[MH TEXHOJIOTHYECKHUX MPOIICCCOB U MPOou3BoACTB (ay1. 450)

JlaGopaTopHble yCTaHOBKH M TPUOOPHI AJIs1 BBIIIOJIHEHUS TAOOPAaTOPHBIX padoT:

- nabopatopuslii cten «lIpompinenusie natunkm», [I1-MAKC;

- nabopaTopHbIi cTeH T «JlaTunku TexHoIorndeckoi nuopmanuny», 1TU;

- nabopatopHbiii ctena «[Ipombriennsie qatunku pacxona», [IIP-CK + kommnbioTrep ¢
npeayctaHoBieHHbIM [1O oT nu3rotoBUTE .

- nabGoparopubiii creHy «lIpomblmieHHble naTduku  Temneparypel», I[IJIT-CK +
KOMITbIOTEp ¢ npenycranoBiaeHHbIM [10 oT u3roroBuTens.

- nabopatopubIii cteHy «IIpomMbinuienHbie qaTanky nasiaenus», [1]/1-CK + kommberotep
¢ npenycraHoBieHHbIM 110 oT u3roroBuTens;

- mporpaMMHpyeMbIii jtormueckuii koHTpoyurep IIJIK-Siemens + HoyrOyk ¢
npeaycraHoByieHHbIM [10 oT uzroroBurens;

- TabopaTOpHBIN CTEH «ABTOMATHU3ALIMS CUCTEM TEIIOTa30CHA0KEHNS U BEHTUIISILIUI,
ATI'CB-09-11JIP-01 + HoyTOyKk ¢ mpeayctanoBieHHbIM [10 oT u3rotoBuTENS;

- 1a0OpaTOpHBIA CTEH]T «ABTOMATHU3AIMSI CUCTEM BOJOCHAOXKEHHS U BOJAOOTBEACHUSY,
ABUB-Y-01-12;

- nabopatopusbiii crenn «I[TJIK-Omron-40 A-HH#»

- nabopaTtopHbIii creH1 «OcHOBBI aBTOMAaTUKWY, OA-MP

7. VYdeOHas ayauTopus JUisl TPOBEIACHUS JIA0OpaTOPHBIX paboT: Jsraboparopus
MHUKPOIPOIECCOPHBIX KOHTPOJUIEPOB M CHCTEM yripaBiicHus (ay. 437)

JlaGopaTopHble yCTaHOBKH JJISl BHITIOJIHEHUS 1a00PaTOPHBIX paboT:

- n1abopaTopHbIe CTEH/IbI ¢ KOHTpoJuIepoM Pemukont P-130;

- 1a0OpaTOPHBIN CTEH]T ¢ KOHTPOJIIEpoM «OBEHY.



[Tpunoxxenue 1

Yuebno-memoouueckoe obecneuenue camocmosmenbHol pabomol 00y4arOUWUXcs

[lo mucuuniMHe NpexycMOTpEeHa ayJuTOpHAas M BHEAyAUTOpHas CaMOCTOSTEIbHas pabora

00yJaromuxcs.

AyautopHas caMoCTOsiTelbHasi paboTa CTYJACHTOB MPEANOJaraeT BBIOJTHEHHE M 3aIIUTY

nabopaTopHBIX PaboT, pElICHNEe UHINBHIyaTbHBIX 33/1a4.

Ilepeyenn
JadopaTopHbIX padoT

BOl'[pOCbI K 3alImuTe

1. Co3nanue mpoekTa ¢
HCITIOJTb30BaHUEM
Simatic Manager

1. Kakue OCHOBHbIE THUIBI MOAYJIEH HCIOJIB3YIOTCI B COCTaBe
IPOrpaMMUPYEMOTO KOHTpoJIiepa’?

2. [lepeuncnure QyHKIIMN CUTHAJIBHBIX MOTYyJIEH

3. Kakue THIbI CHTHaNBHBIX MOAYIElH BXoaAaT B cemeiictBo SIMATIC?
4. Kak mpoucxouT KOJAUPOBAHUE XapaKTEPUCTUK CUTHAITLHOTO MOTYJIS
B €ro 0003Ha4YeHUN?

5. Kakoe HazHaueHHe PyHKIIMOHAIBHBIX MOTYEH?

2. 3ydeHne komaHg
OUTOBOI1 JIOTUKHU SI3bIKA
Ha IpUMepe CUHTE3a
KOMOHMHATOPHOU
MEePEKITI0YATETbHON
CXEMBI

1. Yro Takoe Network mpoexra?

3. Kakme abOOpeBuaTyphl «Crucox

ornepaTtopoB» U «PerneitHbie AuarpaMmmen»?

HCIIOJB3YIOTCA JId A3BIKOB

4. Kak peanu3oBbIBaeTcs 0a30BbI€ JOTUYCCKUE CXEMBI?

5. Kak peanusyercs ¢pynknus «ckmrouaromee MJIN» Ha s3p1ke LAD 1
a3bike STL?

6. [IpuHnun neiicTBUS KOMaH/I BBIJCICHHS (POHTA U KATYIICK MaMSTH.

3. U3yueHnue koMaH[
HaJ YACIOBBIMHA
BEIIMYUHAMU

1. Kakumu koMaHaMu peainu3yrorces apupmernueckue GyHkum?

2. Ckonbko 0a30BBIX TUIOB JAHHBIX M KAaKUX HCIOJB3YIOTCSA IMpU
peanuzainuy KOMaH ] apu(pMeTH4ecKux onepanuii?

3. Kakue ¢opmarel BBIMOJIHEHUS apudMeTHYecKoil —omepanuu

MMOAACPIKUBAKOTCS A3bIKaMU HpOFpaMMI/IPOBaHI/IH?

4. IlpuBeauTte mpuMep peaau3alui MPOrpaMMbl BO3BEICHUS YUCIA C
IUTABAIOIIEH TOUYKON B IPOU3BOJIBHYIO CTETICHD

5. Kakue 0a30BBI€ THIIBI JAaHHBIX HCIIOJIB3YIOTCA TIpHU pCalin3allin
MAaTEMaTUYCCKUX OHGp&HHI’I?

4. Peannzanus
CUYETYHUKOB

1. Kakue ObIBaroT BUIBI CUETYUKOB?
2. Kakue Tunbl JaHHBIX UCHOJIb3YIOT CUETUYUKU?

3. Kakyro nndopmanuro coaepxaT BbIX0Ja CUSTIHKA?




Ilepeyenn
JabopaTopHbIX padoT

BOl'[pOCLI K 3allIMTE

4. IlpuBeauTe MpUMEPHI peaTUu3alui CUCTYUKOB

5. IlosicHuTe NpUOPUTET KOMaH/ YCTAHOBKHU, CU€Ta U cOpoca cueTynKa

5. M3ydyenue komaH[
paboThI ¢ TaitmepaMu

1. Kakyro uH(pOpMAIIIO CONEPIKUT CTapIIas TETpaja clioBa Taimepa?
2. Kakoif KoMaH/101 3arycKkaercs TaiMep paclIMpeHHOr0 UMITYIbca?

3. llpuBenuTe BpEMEHHYIO JuarpamMmy TaiiMepa 3aJepiKKu

BBIKJIIOUCHU L

4. B uem oTirune paboThl TAMEPOB 3a/I€P’KKH BKIIFOUEHUS U 33/1€PKKU
BKJItOUeHHUs! ¢ 3anoMuHaHueM? [losicHuTe OTAMYMA O BPEMEHHBIM
quarpammam paboThl TaMEpOoB.

5. Kakoe 3HaueHnue OyJeT coaep:karh CJIOBO TaiiMepa, IpH 3aHECEHUU B
HETO0 3HAa4eHUs, COOTBETCTBYMOIIEe 20 MUHYTaM.

6. biioxu maHHBIX,
(hyHKIIMOHAIIbHBIE
OJIOKH ¥ (PYHKITIH

1. B ueM ocHOBHOE OTJIHYHE TJIOO0AIBHBEIX OJIOKOB [JAaHHBIX OT
sk3eMIUIsipHbIX? [IpuBenuTe mTpuUMEp 3amMCH W YTEHUS JaHHBIX
ri100abHBIHA 00K JaHHBIX.

2. Kakoe ocHOBHOE Ha3HayeHHE CHUCTEMHBIX

byHKIIUHA U
(G YHKITMOHATBHBIX OJIOKOB?

3. Ucnonw3oBanne GyHKIMNA U GYHKIIMOHATBHBIX 0710K0B. [IpuBeaute
pUMEpP UCTIOTH30BAHUSI.

4. Jlalite mnoscHeHue MOHATUAM (OpMaIbHOTO U (AKTUYECKOTO
napaMeTpoB MpH Mepeaayue JaHHbIX.

5. Kak ucrnonp3yroTcs riaobdanbHbie 010k qaHHBIX? [IpuBeauTe mpumep
UCIIOJIb30BaHUS

7. Pa3zpaboTka u
MporpaMmMHast
peanu3anus KOHTypa
peryaupoBaHus
HENPEPbIBHBIM
rnapaMeTpom
TE€XHOJIOTUYECKOTO
rpoueccea ¢
ucnoap3oBanuem [TA]]
peryasitopa

1. Tunsl crangapTHBIX peryisaTopoB. [Ipumep 3amycka perynsropa (B
BUJIE CTPYKTYPHOU CXEMBI).

2. Kakuie OCHOBHbBIE HACTPOCYHBIE MapaMeTpbl UMEIOT IMPOrpPaMMHBIE
perynsTopsl?

3. Kakme THOBI  CTaHAAPTHBIX  PETYIATOPOB  PEATH3YIOTCS
o6ubmmoteunsiMu  pyHkuusamMu? IloscHuTe 007acTH HCHOIB30BAHUE

9TUX PETYIATOPOB.

4. Kak ocymecTBiasercss HacTpoHka H
perynsaropa?

3allyCK CTaHAApTHOI'O

8. OpraHu3aluoOHHbIC
OJIOKH

1. JlaiiTe mosicHEHME MOHATHUIO MpepbIBaHus npoueccopa. [Ipuopurer
npepbiBanuil. Tumnsl npepsiBanuil. CriocoOb1 00pabOTKH MpEphIBAHUS.




Ilepeyenn
JabopaTopHbIX padoT

BOl'[pOCLI K 3allIMTE

2. Tlopsmox  co3maHuss  OpraHM3anMoHHOrOo  Oymoka.  Twumbl
OpraHu3alMOHHbIX OnokoB. [Ipumep co3maHus OpraHU3aAIMOHHBIX
0JIOKOB pa3HBIX TUIIOB.

3. IIpusenute npumep cozaanus OB35, OB10 u nosicHuTE NOPSIIOK €ro
HaCTPOMKH.

4. Kakume Ttunbl pectapra KoOHTpoJulepa cymecTtByror? Kak
IPOrpaMMHBIM 00pa3oM OIpeAeIUTh THUIl pecTapTa?

5. Kakue oprannzaiinoHHble OJOKH MO3BOJISIOT PEaTU30BbIBATh paboTy
IIpOrpaMMBI B pE€AJIbHOM BPEMEHU.

9. JluckperHas joruka
B cpene CFC

1. Haznauenue 61okoB R_TRIG, F_TRIG?

2. MOXHO 71 HacTpauBaTh YHUCIIO BXOJIOB OJOKOB JUCKPETHOM JIOTUKH
na CFC?

3. [lepeuncnure Tunsl curaanos B CFC.

4. Kakue O6510KM peanu3yoT GyHKINU KaTyliek ¢ mamsateio Ha CFC?

10. YopaBnenue

COOBITHSMH B Cpefie
CFC

1. ®yHKIIUM peaKTopa 0YEPETHOCTH BbI30Ba OJIOKOB
2. Kak BBIITOJTHUTH ONITUMH3AIAI0 0YEPETHOCTH UCTIOJTHEHUS OJIOKOB?
3. CnocoOsl MOHHMTOpHHTA TIporiecca B cpene CFC

4. Haznauenue 0si0koB nepexiroueHuss SEL u MUX

11. Ynucnosrie
onepauuu B CFC

1. Kaxk peann30BaTh orepanuu WHTETPUPOBAHUS u
muddepenuupoBanus B cpene CFC?

2. Ilepeuncnure Om0kM, HeoOXomuMmble s peanusanun [1M-3akoHa
YIpaBJICHHUS.

3. Kak yuuThIBaeTCS THIT IAHHBIX TIPU BEIOOPE KATAIOXKHBIX OJIOKOB JJIs
00pabOTKH YMCIIOBBIX OIeparuii?

12. MHOTOOHTOBEIE
onepauuu B CFC

1. Ilepeuncnute OGIOKM, peanu3yolIke onepanun MHorooutoBoro U,
NJIN, otpuiianus.

2. [lepeuncaure onepanuy MOOUTOBOTO CIIBUTA.
3. HaznaueHue MHOrOOMTOBBIX ONEpALMid IPU YIPABICHUH

4. Kak HakiIaapIBaTh MAacKy ISl BBIJICJICHUS COCTOSIHHS TPEeOyeMBIX
onrToB?

5. Kak OpraHru30BaTh OTKIIFOYCHHUEC KOMAaH/ IJI T'PYIIIbL YCTpOﬁCTB 110
JaHHBIM O Cpa6aTLIBaHI/II/I X KOHHOCBBIX C HCIIOJB30BaAHHEM




Ilepeyenn
JabopaTopHbIX padoT

BOl'[pOCLI K 3allIMTE

MHOTOOUTOBOM JTOTUKU?

13. Taiimepsl u
cuetunku B CFC

1. Ocobennoctu pabotsr 6;okoB AFP u Timer_P

2. Kak OpraHru3oBaTb KOHTPOJIb MNCPHUOANYHOCTU  HCIIOJIHCHUA

nporpammsl Ha CFC?

3. Kak HacTpouTh MEepHOAMIHOCTh HCTIONHEeHUs iporpaMmbl CFC?

14. Co3nanue npoekTa
CFC rpymmoii
pa3paboTYNKOB

1. Ha3HaueHue TeKCTOBOTO COETUHEHUS
2. I'pynnbl curHanoB B HHTEpdeiicax cxem

3. B yem omimume peanuzanuu noanporpammel B Bue FB 6mokxa u CFC
CXeMbI?

15. ITocnenoBaTennrHOE
IIpOrpaMMHUpPOBAHUE B
cpene Graph

1. IlepeuncnuTe OCHOBHBIE CTPYKTYPBI IPOTPaMM IOCIEA0BATEIBHOIO
YIPABIICHUS

2. Bunel u HazHaueHue OnokupoBok Interlock u Supervision
3. OYHKIUU MEHIO YIIPABJICHHUS CEKBEHCOPOM
4. Ilepeuncinute HHCTPYKIUH ATAIIOB U Pa3/iesioB IIEPMAHEHTHOTO KOJIa

5. C KakuMH COOBITUSIMH MOKHO KOMOWHHUPOBATH HHCTPYKIIUH STANIOB?

16.
Kondurypuposanue
anrmapaTHbIX CPEJICTB

PLC B cpene Unity Pro

1. VkaxuTe OCOOEHHOCTH aJpecallii aHAJIOTOBBIX W JHUCKPETHBIX
BXOIHBIX BBIXOIHBIX curHainos ITJIK.

2. TllocnenoBaTenbHOCTh CO3AaHUS KOHGPUTYypaLUu
cpencts I1JIK ¢ ynanennoit nepudepueii.

allrapaTHbIX

3. Ilepeuncnure ocHoBHbIe MOynU [1JIK 1 ykakuTe ux Ha3HAUYCHUE.

17. I'padpraeckue
CpencTBa
SCADA-cuctembl
WINCC

1. PackpoiiTue MoHsITHE TUHAMH3AIINH.
2. Knaccudukanupyiire tumst TaroB WinCC.
3. CnocoObl pa3zieneHus SKpaHa CUCTEMbI BU3yall3alllu.

4. Kakue crmocoObl JAUHaAMH3alluu IIpH H606XOI[I/IMOCTI/I I/1306paSI/IT]
IMOCTCIICHHOC ABMXXCHHC o0bekTa Bel MokeTe HpeI[J'IO)KI/ITB?

5. Kakue cniocoOb! HaBuranuu B npuwioxennn WinCC Bsi 3HaeTe?
6. KakoBo Ha3HaueHue mactepa nuHamuku - Dynamic Wizard?

7. KakoBa noCICA0BATCIIbHOCTE OCHOBHBIX MIAIOB ITPHU CO3AaHNU ITPOCKTY
B WInCC?




Ilepeyenn
JabopaTopHbIX padoT

BOl'[pOCLI K 3allIMTE

8. TpeboBanus k okHam HMI, nHGOpPMATUBHOCTH 110 YPOBHSM arperara,

9. Kakoii cnoco6 munamuzaimu B WINCC TpeOyeT mpu BBHINOJIHEHH]
MUHUMYM PECYpPCOB Ipoleccopa’?

18. I'moGanbHEIE
Makpocsl WINCC

1. Kako#i s3bIK MpOrpaMMHUpOBaHUS MOXeT ucrnonb3oBatbess B WINC(
IIPU CO3JaHUH CUCTEMBI MEHIO?

2. JlaTb cpaBHHUTENBHBIN aHanu3 ucnosnsdyembix B WINCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlns gero npeanasnauena cucrema WinCC ODK?

4. HaznaueHue 1100aJIbHBIX CKPHIITOB, YCJIIOBUS UX BBIIIOJTHCHHA

19. Padbora WINCC ¢
0Oa3zaMu JaHHBIX

1. Tlepeurcaute BO3MOKHBIE CrIOcOOBI opranu3anuu pabotsr WINCC ¢
0asaMu JaHHBIX.

2. NnTepdeiicet u crocoOwl omydeHus ganabix or SCADA crucrembr
WinCC

3. Hactpoiika WINCC mst oOmena ganubsiM uepe3 DDE

4. Hacroitka SCADA WInCC ams obmena mannsiMu uepe3 OPC.
Hcnoas3yemsie WIiNCC umeHa cepBepoB

5. Knaccudukammss wunTepdeiicoB B3aumoneiicteus ¢ CYBJl. Hx
JOCTOMHCTBA U HETOCTATKU

6. [Tonsatue kypcopa mpu padote ¢ CYB/]

20. Cucrema TpeBor U
otueroB B WINCC

1. Ilepeuncaure cnocoObl MHGOPMUPOBAHUS OIEpPAaTOpa O TPEBOrE,
nocrymnasie 8 WinCC

2. B uem otnmume Status tag u Message tag npu HacTpoHKH TPEBOTH B
WinCC?

3. ouemy pazpabotunk WINCC nenaer OCHOBHO# yrmop Ha paboTy Ha
ypoBHe SCADA ¢ 1ucKkpeTHBIMHU TpEeBOTaMu ?

4. Yto 0003HAYAET TEPMUH «KBUTHPOBAHUE)?

5. HazHaueHue cuctemMbl COOOIIEHUH U TPEBOT

21. Cucrema
HaBUTaLlUH,
aJIMUHUCTPUPOBAHUS
MoJIb30BaTeNeH n
OpraHu3auu
COBMECTHOM pabOThI

1. B kakux pa3nuyHbIX pexuMax Moryt padorats cranuuu WinCC?

2. KakoBbl OCHOBHBIE 3Tallbl HACTPOWKH CHCTEMBI C PE3EPBHUPOBAHUEM
(Redundancy) cepsepos B WIinCC?

3. B yem 3akmiodacTcs KIIMCHT-CCPBCPHAA APXUTCKTYpa CHCTCMBbI




Ilepeyenn Bonpocsl k 3amure
J1adopaTOpHBIX padoT

craumuii B8 WinCC SCADA?

4. Anroput™m CcO3[@aHUs paCHpEleSICHHBIX CHUCTEM BH3yalu3allld B
cpeae WInCC.

5. CtpykTypa pacnpeneneHHON CUCTEMOU YIPaBJICHUS POU3BOICTBOM
BKITIOUaroniei konrposuiepsl u ctanmuu SCADA cucrem

6. TpeboBanus k nporpamme PLC npu B3aumoaeiicteuu ¢ WinCC

7. JJormueckas cxema B3auMoaeiictsust SCADA u PLC

IIpumepbl BApHMAHTOB 3aJaHUI HA CAMOCTOSATEJILHYI0 padoTy
Camocmoamenvnana paboma «Pazpadomka cucmemvl ynpagnenus cioHcHblM 00bEKHOM)

3aganue Nel: «Ynpasiaenue pooorom KUKA)
Paspaborats nporpammy yrpasieHus pooorom Ha CFC STEP7 ¢ mpumenennem

MHOTOOUTOBBIX OIEpPAINii, OCHOBAHHYIO Ha MCII0JIb30BAaHUHM HAOOPOB YUCEN-COCTOSIHUI poOoTa.

Onucanue moaean

Po6oT nmeet 6 MOABMKHBIX 37IEMEHTOB KOMaH/Ibl YIIPABIIEHUS KOTOPBIMHU: [T IEPBOTO
anemenTa — moBopoT HaieBo Q0.0 (myresoii 10.0), moBopot HampaBo QO.1 (myresoii 10.1); ms
BTOpOTO 3eMenTa — HaeBo Q0.2 (myresoit 10.2), nanpaBo Q0.3 (myreBoii 10.3) u T.1.

3aganue

Co3aarh ynpapIisionryro poooToM MporpaMMy, KOTOpast COTJIACHO 3aJlaHHOM
MOCJIEI0BATEIILHOCTH ACUCTBUH, ITUKINYSCKU TTEPEBOAUT MEXaHU3MbI poOOTa U3 OJHOTO
KpaitHero MoJIOKEHHUS B JIPyroe.

Tabauma 1

ITocnenoBaTenbHOCTD pa6OTBI OTACIbHBIX MCXaHU3MOB po60Ta

Bapuanr 1 2 3 4 5 6
Dramn 1 1-311 4-6l1 1-2]1 1,5]1 3,411 1J1
Oran 2 4-611 1-311 3-61 1,511 3,411 2-6l1
Dram 3 4-6J1 4-6J1 3-6I1 2,3,4,611 1,2,5,6]1 2-6J1
Ortam 4 1-3]1 1-3J1 1-211 2,3,4,6]1 1,2,5,611 111

Homepamu yka3aHo, kakue MeXaHH3Mbl HY’KHO NepeMelmiaTh Ha 3Ttane. Hanpumep,
11T o3Ha4aeT, 4TO cJeAyeT NepeMeliaTh NEePBbIi y3e1 HANPABO.

3aganue Ne2: «YnpasieHue po60TOM MaHHUITYJISITOPOM))
Paspaborate nporpammy ympasieHus podotom Ha Graph STEP7. Bua uMuTanuoHHO# Moaenu
MaHMITYJISATOpA U MyJIbTa YIPaBIEHHS OKa3aH Ha puc. 2.
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Puc. 2. Bun umutannoHHoN Moienu MaHumyasTopa: 1| — ucxoaHas mo3uuus; 2 — HOBOPOTHBIM
CTOJI; 3 — MaHUIYAATOP; 4 — KapeTKa; D, 7 — MO3ULIUs pa3rpy3Ku; 6 — BAKYyMHBIN 3aXBar.
Pabota Bcex MexaHM3MOB MaHUMYJISITOPA JIOJIKHA OCYIIECTBIIATHCSA B CTPOron

nocJeoBareabHoCcTH. HaunHas ¢ MICXO/THOTO COCTOSIHUSA, JaHHAs MOCIEA0BATEIbHOCTh J0KHA
COOTBETCTBOBAThH BapuaHTy 3aaanus (puc. 3). Hanpumep, ais nepeHoca METalInuecKoro
W3JIeHsl U3 O3ULNHU | B MO3ULIKIO 7 TOJIKHBI OBITH BBIMOJHEHBI CIEAYIONINE maru: 1) npusectu
MaHUITYJISTOP B UCXOAHYIO IO3UIUIO; 2) OMYCTUTh KapeTKy; 3) OIMyCTUTD 3aXBaT; 4) BKIIIOUUTh
3axBaT; 5) AOKAATbCA MOJHATUS 3aXBaTa; 6) MOTHATH KapeTKy; 7) MOBEPHYTh CTOJ B KOHEUHOE
MOJIOKEHHE (OTIpy3Ka); 8) BHIABUHYTH MAaHUIYIATOP 9) OMycTUTh KapeTKy; 10) onmycTuTh 3axBar;
11) BBIKJIIOUNTH 3aXBaT (3aroToBKa MajaeT B MIpUeMHbIN OyHKep 7); 12) nokaaTbest MOAHITUS
3axBaTa; 13) moAHATH KapeTKy; 14) BTSHYTh MaHUITYJIATOD; 15) MOBEPHYTH CTOJ B CTOPOHY
MO3UIIMH TI0JIa4u 3aTOTOBOK.

Puc. 3. BapI/IaHT MOCJICA0OBATCIIBHOCTHU IIAroB 110 IICPEHOCY METAITNYECKON 3arOTOBKHU C
IIOMOIIBIO MAHUITYJIIATOPA U3 IO3UNIHU MMOAAaYU B IMTO3UIUIO PA3TPY3KU

Tabmuma 2



Aupeca 1 0003HAUYEHUS JATYNKOB MaHHUITYJIsATOpa

Bxoasbl
OyHKIMH Anpec | CumBoa KommenTapuit
Hcx. momox. ctoma | | 1.5 S1 JlaTuynk HaYaIbHOM MTO3MITUU CTOJIA
Kon. monox. crona | |1.6 S2 JlaT4rK MOJI0KEHUS CTOJIA TIPH pasrpy3Ke
Kapertka BBepxy 10.0 S3 Bepxuee nonoxxenne MaHUIyJIsITOpa
Kaperka BHU3Y 10.1 S4 Huxuee nonoxeHne MaHumyasTopa
Manur. BeigsuHyT | | 0.2 S6 [Honoxenne «CKJIAJL METAJII»
Manun. BTSHYT 10.3 S5 [Honoxenne «CKJIAJL HEMETAJII»
[Ipucocka BBepxy 10.4 S7 TpaHcropTHOE 1M0JI0KEHUE TPUCOCKU
[Ipucocka BHU3Y 10.5 S8 [Ipucocka B MOMEHT MpHUCAChIBaHUS U OTITyCKa
Emxoctroi natyuk | | 0.6 S9 JlaTuuK HaTU4IUs U3ICITHS
WNHaykT. natunk 0.7 S10 | JlaTunk METaJUTMYECKOTO U3ICITHUS
«HAY.YCTAH» 11.0 S11 [TepeBo CCTEMBI B TOJIOKEHUE 3arpy3KU
«ITYCK» 111 S12 3amyck pabodvero Iukia
«JAT» 11.2 S13 Pe>xuM 111aroBoro UCHOJIHEHUS IUKIIA
«IUKIJI» 11.3 S14 PexxuM 0CTaHOBKHY B KOHIIE ITMKJIA
«ABAP.CTOII» 114 S15 OcTaHOB MaHUITYJISITOPA (3aXBaT HE BHIKIL.)
BrbIxoab1
OyHKIMU Anpec | CumBoa KommMmenrapuit

Cron x xoneuyHoit nosuu | Q 0.0 M1 [ToBOPOT K MO3ULIMK pa3rpy3Ku

Cron x HavanpHOM no3uuuu | Q0.1 M2 [ToBOPOT K MO3UIIUHK 3arpy3Ku

Kaperka BBepx Q0.2 M3 [Toabem kapeTku

Kaperka BHU3 Q0.3 M4 OnycTuTh KapeTky

MaHunynasaTop BbIIBUHYTb Q0.4 M5 Bb1aBUHYTE KapeTKy

MaHunynsaTop BTAHYTh Q0.5 M6 BranyTs kKapeTky

3axBaT BHU3 Q0.6 M7 OnycTuTh 3axBaT

3axBaT BKIIOYUTH Q0.7 M8 BxiroueHne BakyyMHOIO 3axBaTa




Camocmoamenvuan paboma «Pazpabomka cucmemsl oucnemuepckozo ynpasneHus
3A0AHHBIM 00bEKMOM)

3aganme Nel: Pa3paGorka cucremMbl BU3yaJlu3alui KOHBeliepa

Onucanue napamMerpoB Moje/IM KOHBeiepa

[IporpammHuast Mosenb KoHBelepa npeacrasiser codoit DDE cepsep u obecnieunBaer
CUMYJISILIUIO IIpOLIecca YIPaBJIEHUSI KOHTPOJIIEPOM 00beKTOM-KOHBeepoM. HeoOxoqumo
obecrieunTs agekBatHoe npencrasieHne B SCADA Tekymero cocTosiHus KOHBeWepa myTem
aHaJIn3a UHPOPMAIIMOHHOTO 0OMEHa MEX Iy OOBEKTOM U MUKPOIIPOLIECCOPHBIM KOHTPOJUIEPOM U
o0ecrieunTh nepeady CUTHAIOB 33/IaHHOTO YPOBHS 3allOJTHEHUS EMKOCTEH U pydHOTO
ympasienus u3 Intouch 8 moaens. [lepedeHb cUrHanoB, ¢ KOTOpbIME J0JDKHA padoTate SCADA,
npuBeieH B Tabnuile 3. Jlnanor mporpaMMbl MOJI€NIU MIPUBEJIEH Ha pHC. 4.

Jlyis opranu3anuu cBsi3u HEOOXOJUMO HACTPOUTh TOUKY JOCTYIA CO CIEAYIOUUMU
napamerpamu — uMs cepepa (Server Name) Server, ums rpymnmnsl mapametpos (Topic Name)
takke Server. imena otnenbHbIX mapamerpoB (Item Name) ykazansl B TaOIHUIE U PSIOM C
COOTBETCTBYIOIIMMHU HHAMKATOPaMH M KHOIIKAMHU cepBepa (Harnpumep, 1 3aganus M7, a ans
pexxuma paboTsl aBTomat/pyuyHoe M6). [lapamerpsl, HaunHaromuecs ¢ OykBsl M MoxHO
NepeaBaTh CEPBEPY, TaK KaK MPEAIOIaraeTcs, 4To OHU PACHOJIOKEHBI B MAPKEPHOU 001acTi
HaMATH KOHTPOJUIEPA.
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Puc. 4. /IluajioroBoe 0KHO MPorpaMMHoOii Moej i KoHBeiiepa-DDE cepBepa
Tao0nua 3

Ilepeuens curnanos, popMupyembix Mojienbto «KoHBelep»

O6o3Hauenne B | DDE Onucanue




MOJEITH Item

JIBmxenue Q0 | Komanna, popmupyemas KOHTPOJIJIEPOM Ha JBH)KEHUE KOHBelepa
KOHBelepa
3amonHeHue Q1 | Komanna, popmupyemas KOHTPOJIEPOM Ha 3ar0JHEHHE EMKOCTH

(paznuB)

[To3unus 11 | Jarumk — myTeBO BBIKIIIOYATENb, IPUA CpadaThIBAHUN KOHTPOJLIED,
3aI0JIHEHHS paboTas B aBTOMaTHYECKOM PEKUME, OCTAaHABIIMBACT KOHBEHEP
VYposens, % I3 | JlaTumk — Tekyuiuii ypoBeHb 3anoiHeHus emxoct  (0-100%)

3aganue M7 | Mepkep — 3aJlaHHBIN YPOBEHB 3aNIOJHEHUS EMKOCTH
ABTomaTt/pyu M6 | Mepkep — onpezensieT pexxuM paboThl aBTomatiueckui (1) wim

pyuHoii (0). B aBTomaTHueckoM pexxuMe KOHTPOJUIEP YIpaBiseT
IPOLIECCOM 3alOoJHEHUS U IEPEMELICHHS] eMKOCTEH a B py4YHOM
pexuMe rnepeaaeT Ha 00bEKT KOMaH/Ibl, OTJaBa€MbI€ OIIEPATOPOM

Crapt M4 | Mepkep — koMaH/1a 3aITycKa CHCTEMBI B aBTOMAaTHIECKOM PEKHUME.
CpabatbIBaeT npu NO3UTUBHOM (POHTE

Cron MS | Mepkep — kOMaH/1a OCTaHOBA CHCTEMBI B aBTOMAaTHIECKOM PEXHUME.
CpabaTbIBaeT pH MO3UTHBHOM (DPOHTE

K. Crapr MO | Mepkep — KOMaHJ1a 3aITycKa JICHTHI B py9HOM pekume. CpabaTbiBacT
MIPU TIO3UTUBHOM (hPOHTE

K. Cron M1 | Mepkep — KOMaH/ia OCTaHOBA JICHTHI B py4HOM peskuMe. CpadaTbiBacT
IIPU O3UTUBHOM (PPOHTE

P. Crapr M2 | Mepkep — koMaH/1a Ha4yaJia 3arl0JIHEHUS B PYYHOM PEKHUME.
CpabatbIBaeT npu NO3UTUBHOM (HPOHTE

P. Cron M3 | Mepkep — kOMaH]1a OCTaHOBA 3aIOJIHEHHSI B PYYHOM PEKUME.
CpabatbIBaeT npu NO3UTUBHOM (HPOHTE

3ananmne Ne2: Co3gaHue cHCTeMbl BU3YAJIU3AIHMH NPOLECCA COPTHPOBKH M3/1eJINH
PO0OTOM-MAaHHITYJIATOPOM

3aganmue:

Hcnonb3ys B KauecTBE 00BEKTa MOJIENb PoOOTa-MaHUMYNIATOpa (PHC. 2) MO COPTUPOBKE
U3JIeNUH, YIIpaBiIseMOro MUKpPOIIPOLIECCOPHBIM KOHTPOJUIEPOM, CO3/4aTh CUCTEMY BU3YaIH3alMH.
[TonkmroueHue K ympapisiolleld mporpaMme Juis MoJenu (pa3pabaThiBaeTcs MPH BbINOJIHEHUH
CaMOCTOSITEJIbHOW  paboThl  «YHNpaBjieHHe PoOOOTOM MAHMIYJSATOPOM») MOXET ObITH
BbINosIHEHO uepe3 cumynsatop PLCSIM, mu6o nampsimyto uepe3 DDE. HasBanus mapamerpos
(DDE Item) nist cyuTHIBaHUS JAHHBIX COOTBETCTBYIOT CTOJIOIY a/ipec TaOIHIIbI 2.

Ha puc. 5 npeacrasiieH npuMep OpraHu3aluyi BU3yaJau3anuu.
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Puc. 5. Ilpumep muemocxemol gusyanuzayuu pabomvl poooOma-manunyismopa



IIpuioxenne 2

OIIeHO'lHBIe cpeacrea AJisi IpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranuu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA [JIsl IPOBeIeHUA
NPOMEKYTOYHOH aTTeCTALMM:

CTpyKTypHBI
U DJIEMEHT
KOMITIETEHIIUH

[Inanupyemsle
pe3yNIbTaThl 00yICHUS

OneHouHbIE CpeICTBA

OIIK-7: CriocobeH ocymiecTBIsITh 000CHOBAaHHBIN BBIOOD, pa3pabaThiBaTh M PEaTM30BHIBATH HA

IMPAKTUKE CXEMOTCXHUUYCCKUC, CUCTCMOTCXHUYCCKUEC U allllapaTHO-IIPOIrpaMMHBIC PCIICHUA IJId

CHUCTCM aBTOMATU3allU U YIIPABJICHUA

OIlK-7.1

[Ipumensier
COBPEMEHHBIN
WHCTPYMEHTApUN
MIPOEKTUPOBAHUS
MIPOrpaMMHO-aNapaTHbI
X CPEACTB JJIs PELICHUS
3aJa4 aBTOMATH3aluu M
YIPABIICHUS

o ks

10.

11.

12.
13.

14.

15.

Teopemuueckue eonpocwi:

KakoBbI OoTu4mst B opraHu3aiiy J0CTyIa K
BXOJTHBIM/BBIXOTHBIM CUTHAJIaM
KoHTpoIepoB Siemens u Snider Electric?
Kakue Tumbl wHTEPPEHCOB HMCIOIB3YIOTCS
NP  MPOTPAMMHUPOBAHUU  MPOMBIIIIICHHBIX
KOHTPOJIIEPOB?

Kakme  cpeacTtBa  MCHoONB3ylOTCS st
OopraHu3arun B3aUMOCHCTBUSA MEXKTY
YPOBHSIMU HepapXUIECKUX CUCTEM
yIpaBjiacHHs?

Kakue ¢pyakuun BeimomHsier SCADA?

Kakue KOMITOHEHTBI BXOJISIT B
OJTHOTIOJIB30BATEIHCKYIO APM? Kakue
BO3MOYHBI BapHaHThI MOCTPOCHHUS
OJHOIIONB30BaTeIbLcKko APM?

Kakne ocHOBHBIE CTPYKTyphl ypoBHS HMI
UCIOJIL3YIOTCSI B COBPEMEHHBIX CHCTEMax
yIpaBjiacHHs?

Kakoe oriauume MHOrOmoJb30BaTENbCKON
CHUCTEMBI UEJIOBEKO-MaIIMHHOTO HHTepdeiica
OT OJIHOTIOJIb30BATEIbCKON?

UTo Ha3bIBAIOT pacHpeAcsiCeHHON CUCTEMOU
APM?

Kakoe crnenuanu3upoBaHHOE MPOTPAMMHOE
obecreyeHne UCHONb3yeTcs Uil MOCTPOCHUS
APM ¢ goctymoMm dYepe3 Tio0anbHYIO
KOPIHOPAaTUBHYIO CETh U ceTh HTepHeT?
Kakast ocHoBHast o6nacTh npumenenus APM ¢
JOCTYIIOM yepes 17100a1bHYIO
KOPIOPATUBHYIO CETh U ceTh MIHTEpHET?
Kakue tunsl mporpaMMaTopoB UCHOJIb3YIOTCS
npu nporpammuposanuu PLC S7-300/4007?
Yro takoe Simatic Manager?

Kak opranmuzyercst ycTaHOBKa JTUIEH3MOHHOTO
Kiroda Simatic Manager?

Kakne anroputMbl ympaBieHHs BXOAAT B
coctaB OubnuoTex Step 7?

Kakue cpeibl HCIIOJIb3YIOTCSI pu




CrpyKTypHBI
1 DJIEMEHT
KOMIETEHIUH

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.
30.

31.
32.

33.

POrpPaMMHUPOBAHUH KOHTpOJuIepoB S7-200 u
S7-1200? KakoBBbl OCHOBHBIC OTJIHYHS B
(GYHKIUAX STUX KOHTPOJUIEPOB?

JlaliTe CpaBHUTEIIBHYIO OLIEHKY CEMEHCTBaM
koHTpoJutepoB S7-300/400 u S7-1200/1500.
W3noxxure  MOPSIIOK  KOHPHUTYPUPOBAHUS
unctpymerrapus WIiNnCC j1st BBIBOa JaHHBIX
Ha 3KPaHbI ¢ HCII0JIb30BaHNEM TPa(UKOB.
N3noxure MOPSAI0K HaCTPOUKH
pacupenelieHHONH CHCTeMBI JIUCIIETYEPCKOTO
yrpagienus Ha 6aze WINCC ¢ npumeHeHnemM
pPEe3epBHOTO cepBepa U KIIMEHTOB.

Kakue nacrpymentsr WIiNnCC mpenHasHaueHBI
JUIs  OpraHusanuu paboTbl omepaTopa C
CHUCTEMOM COOOIICHUH 1 TPEBOT?
[Tepeuncnure CrocoObI JTUHAMU3AIIU
nu3o0paxenust Ha mHEMocxemax WInCC.
W3mokuTe TMPHHIMIIBI  CTPYKTYPUPOBAHHUS
nporpaMMmbl B KoHTpoiiepax S7-300/400 wu
S7-1200. Ha mnpumepe W3JIOKHATE TMOPSJIOK
CO3/1aHHUS MOJIb30BATENbCKON (DYHKIIMH.
IMosicaute MOPSIOK NEUCTBUN npu
koHburypupoBanuu  cranmuid  S7-1200,
S7-300/400, S7-200.

Jns  pemeHuss Kakux 3a7ad  yIpaBJICHUS
1enecoo0pasHo  MpUMeHsATh s3bikk - Graph,
SFC, CFC?

Kakue A3BIKH IPOrpaMMHUPOBAHUS
MOJIJIEP>KUBAIOT cpena Step 77

[lepeuncnuTe OCHOBHBIE MHCTPYKIIMH SI3bIKa
IL u mnpuBeguTe NpHUMEpP NPOrPaMMBI C
MCIIOJIb30BAaHUEM KaTyIIEK C MaMSThIO.
[Tepeuncnute neiictBus sizbika SFC B cpene
Unity Pro.

Kakumu KOMaHIaMHU peanu3yrTcs
apupmMernyeckue QyHKIum?

Kakue (dhopMathl BBIIIOIHEHHUS
apu(pMeTHUIECKOU omeparyu
IO ICPIKUBAFOTCS SI3bIKAMH
MpPOrpaMMHUPOBAHUS?

Kaxune OBIBArOT BUALI CUETYHUKOB?

[TosicHuTe NPUOPUTET KOMAHJ YCTAaHOBKH,
cdera M cOpoca cueT4HKa

[Tepeuncnure THIBI TaliMepoB B cpene Step 7.
[IpousBenauTe  uYTeHHE  JAMArHOCTHUYECKUX
cooOIIeHHI IpoLieccopa KOHTPOILIEpa
[Tpoussenute OTJIAJIKY pOTrpamMMbI
yrpaiieHus ¢ ucroib3zoBanueM VAT Tabmuibt
U peKuMa MOHUTOpHMHIa nporpammsel. Kakue




CrpyKTypHBI
1 DJIEMEHT
KOMIIETCHIIUN

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpesicTBa

1.
yaalieHHOU nepudeprelt Mo 3aJaHHOMY COJIEP>KaHHIO
000pyI0OBaHUS:

34.

35.

36.

Ilpakmuueckue 3a0anus:
[IpousBenure KOHPUIypHpOBaHHWE CTAHUUU C

enie IMpOoTrpaMMHBIE CPEACTBA OTIAAKU ISt
ATOTO UCTIONB3YIOTCS?

Kakoe o0OCHOBHOE Ha3HAYE€HHE CHUCTEMHBIX
¢byHKIMil 1 GyHKIMOHATBHBIX OJIOKOB B Step
7?

3anuimnTe OCHOBHBIC ONEPAMH PEICHHON
JIOTUKHA,  KOTOPBIE  HUCHOJB3YIOTCS  TPH
MIPOCKTUPOBAHUN PEIICHHBIX CXEM.

[IpuBenure mpuMep MPOTPaMMBI Ha S3BIKAX
LAD wu STL peanusyomuii OCHOBHBIE
OIepalny peeHON JIOTUKH.

2. Insa xontposiepa S7-400 HacTpoiiTe nocTynm K
JUCKPETHBIM BXOJlaM TakK, 4TOObI ajpec IMepBOro
Bxoza Obw1 14.0.

3. B SCADA WinCC peann3oBaTh aHUMAIIHIO
MEPEKIIIOUEHUS] COCTOSTHUH JIBYX KJIAllaHOB:




CrpyKTypHBI
1 DJIEMEHT
KOMIIETCHIIUN

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

OMf OFF

4. B cpene WInCC cospnaiite B kiacce TpeBor Error

HOBBIH  THUII TpEBOI' € HMCHEM II0 CBOCMY

ycMoTpeHnto. HactpoiliTe UBETOBYHO TamMMmy ISt
COOOIIIEHNH CO3/JaHHOTO HOBOTO THIIa TPEBOT.

5. B cpeme WINCC co3maiiTe MOJb30BaTEIbCKUM
apxuB «Operatorsy ¥ 3aloJHHTE €ro JaHHBIMH
COTJIACHO 3aJaHUIO;

 User Archive Editor -

Project Edit Wiew Runtime Data Help
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| Type | Length
Skring 10
Skring 1
Mumber {integer)
Mumber {integer)

=-[JH Archives
|_=|] Operators
1 Opworks
[E Wiews

| Alias

00 Ophumber
[ optearBorn

<

OpMame | DpYearBom| OpCity | OpH umber

1 Mike 1| Tagil 1
2 5 lvan 5 Saratoy 5
3 7 Ivan 5 Saratov 5

OIIK-8: CnocoOeH BbIOMpaTh METOJbI U pa3zpabaTbiBaThb CHUCTEMBl YIPABJICHUS CIOKHBIMHU
TEXHUYECKUMHU 00BEKTaMU M TEXHOJIOTHYECKUMU MPOLIECCAMU

OIIK-8.1

IIpumenser
COBPEMEHHBIE ~ METObI
pa3paboTku
TEXHUYECKOTO,
WHPOPMALIMOHHOTO U
AITOPUTMUYECKOTO
o0OecrieyeHuss  CHCTEM

Teopemuueckue eonpocboi:

1. Kaxkue Gnoku pean3yroT QyHKIIMM KaTyIIEK ¢
namsteio Ha CFC?

2. Hasnauenue OnokoB mnepekmoueHus SEL u
MUX B CFC.

3. Ilepeuncnure
orepanuu

0JI0KH,
MHOTOOHUTOBOTO

peau3yromme
U, WIH,




CrpyKTypHBI
1 DJIEMEHT
KOMIETEHIUH

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

aBTOMAaTU3aLUU
YIPABIICHUS

©

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

oTpuranus B Step 7.

Ocob6ennoctu paboTsl 61okoB AFP u Timer_P
CFC.

B yem oTiimume peanuzamnuy moarporpaMMEel B
Buje FB 6moka u CFC cxembl?

Hasnauenue 61okoB R_TRIG, F_TRIG?
MoXHO JIM HacTpauBaTh YHCIO BXOJOB
01okoB auckpeTHoi noruku Ha CFC?
[Tepeuncnure onepanuu NOOUTOBOTO CBUTA.
Ha3nauenne MHOTrOOHMTOBBIX oOIepanuil mpu
yIpaBIeHUU

Kak oprann3oBaTh OTKITIOYCHHE KOMAaHJ JUIS
TPYNIBl  YCTPOHCTB 1O  JAHHBIM O
cpabaThIBaHUH ux KOHIIEBBIX c
WCITO0JIh30BaHNEM MHOTOOUTOBOM JIOTUKU?
Kak HaIOXHTh MacKy JUIS BBIJICICHUS
COCTOSIHUS TpeOyeMbIX OUTOB?

Kakosa CTPYKTypa OMOMITMOTEYHBIX
perymsatopoB  Step 7 ¢ HENpepHIBHBIM
BBIXOJIOM M IIIarOBOT'O THIA?

Kakuie ocHOBHBIE pa3zienbl BXOAAT B COCTaB
OMOIMOTEKH aJITOPUTMOB PETryJIHUPOBAHUS B
cpeae Unity Pro?

Kak oprannzoBaTh KOHTPOJb NEPUOAUYHOCTH
ucrnoaHeHus nporpammel Ha CFC?

Kak HacTpouTh mepuoanYHOCTh HCIOIHEHUS
nporpammbel CFC?

HazHnauyeHue TeKCTOBOTO COEMHEHUS

B 4yem oTnnume peanuzanuu noanporpaMMel B
Buze FB omoxa u CFC cxems1?

[lepeuucnure OCHOBHBIE CTPYKTYpBI
IPOrpaMM MOCIIEA0BATEIHHOTO YIIPABICHUS
Buzapl u Hasnauenue OiokupoBok Interlock u
Supervision

OYHKIMKA MEHIO YIIPABICHUS CEKBEHCOPOM
[lepeuncnure MHCTPYKIMH TAOB U Pa3JIeoOB
MEPMAHEHTHOTO KOJIa

C KaKHUMH COOBITHSIMU MO>KHO
KOMOMHHUPOBATh MHCTPYKIIUU ITAOB?
[Tepeuncnure Tunsl curnaios B CFC.

Ilpakmuueckue 3a0anus:

1. PazpaboraiiTe mporpaMMy yrpaBiieHUsI OOBEKTOM C
UCIIOJIb30BAaHUEM CTaHJAPTHOTO 610Ka
TN /I-perynupoBaHusi ¢ HENPEPBIBHBIM BBIXOJOM Ha

Step?.

2. PazpaboraiiTe mporpamMmy yrpaBJIeHUs] OOBEKTOM C




CrpyKTypHBI
1 DJIEMEHT
KOMIETEHIUH

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

WCIIOJIb30BAaHUEM  HMCIOJHUETEILHOTO  MEXaHHU3Ma
MOCTOSIHHOM CKOPOCTH M CTaHJApTHOTO IIAaroBOTO
perynaropa Ha 6a3e [11]/[-3akoHa perynupoBaHusl.

3. BoinonHuth HACTpPOMKY Onoxa
MIMPOTHO-UMITYJIbCHOM ~ Moxmymsituu  Step 7 s
(dopmupoBaHus UMIIYJIbCOB c 3aJlaHHBIMU
BPEMEHHBIMU NTapaMeTpamH.

4. Ecnu ¢ ALIT Mmomysnst aHamoroBOTo BBOJIA IIPUXOIUAT
curHan 32768, To Kakoe 3HAYEHHE HalpsKEHUs
KOJIUPYETCSl 3TOM BETMYMHON, €CIIN MOAYJb HACTPOEH
Ha auana3oH +-10B?

5. 3anummTe  MAaTreMaTH4eCKOe  PEKyppeHTHOE
BBIpQKEHUE JUISI  YUCIICHHOTO  MHTETPUPOBAHHS
BXOJIHOTO. Paspaboraiite mporpamMmmy Ha si3bike STL
JUIsL YMCIIEHHOTO MHTErPUPOBAHMS BXOJIHOTO CUTHAIa
0 MPE/ICTABICHHOMY BBIPAKEHHUIO.

6. 3anuImuTe PEKyppPEHTHOE BBIPAKCHUE [Tl (PHITBTPa
loro nmopsiaka. Pazpaboraiite mporpammy GuiabTpa 1mo
JTAHHOMY BBIPa’KEHUIO.

7. PeanmuzoBarh omnepalud  HUHTETPUPOBAHUSA U
muddepennupoBanus B cpene CFC.

8. Paspaboraiire nmporpammy Ha CFC, HE0OX01MMy10
st peanu3anuu [11-3akoHa yrnpaBieHusl.

9. CocraBbTe nporpammy 1uist Beiaesnenus 6utos 10.0,
11.0, I1.1 B cnoBe IWO0 u konupoBaHus UX craryca B
cootBercTByromue 6utel MWO ¢ ucnonbzoBaHuem
MHOTOOHMTOBBIX OIEPALIHIA.

10. CocraBbTe mnporpaMMy OTKIFOUEHHS KOMAaHJ
Q0.0, QO0.1, QO0.2, Q0.3 mnpu cpabaTeIBaHUU
cootBercTByromux garunkos 10.0, 10.1, 10.2, 10.3 c
HCIIOJIb30BAHHEM MHOTOOMTOBOM JIOTHKHU.

11. Peanu3oBaTh CTPYKTYpPUPOBAHHE IPOrPaMMBbI
yIpaBJIeHUS ~ MOJENbI0  CI00BOM  TENEXKH,
YIPaBIEHUE KOTOPOH MMPOUCXOJUT 110 HAKATHIO IBYX
KHOIIOK Ha IOCTYy OIIEpaTopa: KHOIKA «BIEpem» K
POJIBTaHTy, KHOTIKA «Ha3a/» Ha CKJIAJ.




CrpyKTypHBI
1 DJIEMEHT
KOMIETEHIUH

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

Hoct oneparopa KkHOMKa "Bnepea” 100 "Bnepea” - Q0.0

kHonka “Hazag “-101  “Hazaa” - Q0.1
o o nar'CronBrepea” - 102 fIK"Bnepen”- Q0.2
aar'CronHasaa "-10.3  AK"Hasaa" -Q0.3
Buepen  Hasan par'KoruBnepen'” - 10.4
Combu nar"KornuHasan "' - 105
Ponbranr [ ‘ Crman
kKBl®e| ecs CH ® |@ KH
conmmnee] |

Peanmm3oBaTe omepanum NepeMENICHHs TEIErH B
IIPOU3BOJIBHYIO CTOPOHY B BUJIE (PYHKIUU:

Brrepen
-
1/6
“_Bnzpex” 10.0 move sta move [—
noatarcl [ 1ight f—o
nostart2
| c
"CB" 10, X
KB" 10, 4) 4
Hasam
-
1/7
"K_Hazax® 10.1 move sta move [—
| noatarel [ 1ighe [—
"Briepen” (0.0 nostart
| C
"Hasax” Q0. 1] X
TCHT I0.3

TEHT 10, 5|

12. B cpene WInCC paspaborars cepBep IMPOEKT C
OJTHMM SKPaHOM, Ha KOTOPOM TIPOMCXOTUT U3MEHEHUE
[[BETa M300pa)KECHUS JIAMITBI TIPY HAKATUU Ha KHOTIKY.
Paspaborars kauenrckoe WINCC mnpuioxeHue u
HOJIKJIFOYUTH €T0 K CEPBEPHOMY IPUIIOKEHHIO.

13. Pazpaborarp mporpamMmy MaclITaOUPOBAHUS
CUTHAJIOB PEryjsiTopa C HENPEepPBHIBHBIM BBIXOJOM B
nuamnazone [0..100] s BbIBOJ@a CHUTHAJIA Ha
aHaioroBelii Bbixoa [0..10B] ¢ wucnonb3zoBaHuem
CTaHJapTHHIX OIIOKOB Step7.

14. Peanu3oBaTb TPEXNMO3ULIMOHHBIA  PEJIECHHBIN
PETYIIATOP C 3alaHHOM 30HON HEUYBCTBUTEIBHOCTH U
YPOBHSIMH YIPABJIAIOIIErO CUTHAJA C MPUMEHEHUEM
6moka MUX. B kauecTBe 00BEKTa HCIOJIb30BATH
OJI0K pacueTa CKOJb3A1Iero cpeanero mno 30 nukiam —




CrpyKTypHBI
1 DJIEMEHT
KOMIETEHIUH

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

SAMP_AVE. Perynstop paboTaeT B COOTBETCTBHH C
YCIIOBUSIMH:

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

I'JIe € — CUTHAJI PacCOrIacOBaHUs, T.C. Pa3HUIIA MK
3a1aHHBIM )51 I[eﬁCTBHTeJ'IBHBIM 3HAYCHUEM
perylupyeMoro napamerpa

15. Peanu3oBarh CUMTHIBAaHUE 2-X aHAJIOTOBBIX
curnanos. Ecnm ux pasHuna npessimaet SB, To roput
namma Q0.0, B mpoTuBHOM cirydae roput amma QO0.1.
Pa3Huiy curaanoB BEIBECTH Ha aHAJIOTOBBIN BBIXO/I.
st mpeoOpa3oBaHs aHAJIOTOBBIX CUTHAJIOB B
JIEHCTBUTENbHBIC BETUYNHBI U HA000POT
ucnosnp3oBats FC105, FC106. HactponuTs mapaMeTpsr
anmnapaTHOTo MPEepbIBAHUS — €CIIH J1t000i 13
aHAJIOTOBBIX CUTHAJIOB BBIXOWT 3a Tpeeisl [-9;+9]
B, TO BBINOJIHEHHWE TPYMIIBI C OCHOBHOW MPOTPaMMOM
B OB35 mpekpamtaercs, a Q0.0 m Q0.1 = 0.

16. Hexotoprie BOP — 6a3oBbic onepaTopbl He
oOnagaroT BXoaoMm EN, mo3Bostonium
KOHTPOJIMPOBATH BBI30B ATUX OJI0KOB. TakuM OGJI0KOM
SIBJISICTCS, HAIIPUMED, JOCTATOYHO BXKHBIN OJIOK
nepexmoueHuss SEL_R. PeanmszoBaTh mporpammy
BbIBoIa HA QWO 3nauenunii uz MW2 u MW4 B
3aBUCUMOCTH OT cocTosHusg kaonku 10.0. BeiBon
MPOU3BOIUTCS TOJIBKO B ciaydae, eciu 10.1=1.

17. PeanuzoBaTh cregyroulyto nporpammy: Eciu
(ectb dponT o MO.0 u HeT dponTa mo MO.1) wm
(ectb dponT 0 MO.1 1 HET PponTa mo M0.2) To
BKitounTh Jamity Q0.0. Jlamma cOpackiBaeTcs
kHOTIKOH 12.0. O1IeHUTH BIUSHUE 0YEPETHOCTH
UCTIOJTHEHUS OJIOKOB Ha pabOTOCIIOCOOHOCTh
MIPOTPaMMBI.

18. Peanmn3oBathb CXEMY ICPCKIIOYCHUA YCTBIPEX
JIaMII COTJIAaCHO MMPOU3BOJILHO HpHHHTOfI BpeMeHHOﬁ
noCjaca10BaTCIbHOCTH.

19. Peanu3oBarh COOCTBEHHBII CYETUHK C




CrpyKTypHBI
1 DJIEMEHT
KOMIETEHIUH

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeCTBA

HUCIIOJIBb30BaHUECM KOMAaH/ BbIACICHUA q)pOHTa n
6sioka unrerparopa. CoxpaHuthb cueTuuk B Bujie FB.

20. PeanmmzoBats B OB1 nporpammy ympasieHus ¢
UCII0JIb30BAHUEM HENPEPBIBHOTO perystopa. B
Ka4yecTBe 00BEKTa IS CO3MaHus dPPEeKTa HHEPLUH
UCTIOJIB3YyeTCs OJIOK pacdera CpeHero 0 BPEeMEHH
3HaveHHsl curHaina. Vcmnos30Barh OIOKH
oubmmoreku CFC niist onpenenenus Texymiei
nepuoanyHocTH BeizoBa OBL.

21. Peanmm3oBath CXeMy pacuera BPEMEHH MEXIY
JBYMsI TIOCTICTHUMHA HAKATUSIMH Ha KHOTIKY C
aapecoM 10.0 (Bpemst MeX Ty TO3UTUBHBIMH
dpoHTamu) ¢ ucronb3oBanreM pyaknuii TIME_BEG
u TIME_END. B nanHOM 3a1aHi# MOKET OBITH
OYCHB BaXKHA TIOCIIE0BATEIIHHOCTD UCTIOTHEHUS
OJIOKOB, KOTOPYIO MOKHO H3MEHUTH B PEJAKTOpE
0YEpEeTHOCTH UCIIOJIHEHUS OJIOKOB.

22. Peanu3oBaTh yINpaBieHHE MOJIEIBIO CII00BOM
TEJICHKKHU c UCTIOJIb30BaHUEM SI3bIKA
noceoBarenbHoro yrnpasiexus Graph.

23. Peanmu3oBaTh  MAacKHUPOBAaHHE  CHHXPOHHOM
OIIMOKH JOCTYyTIa B cpene Step7 K
HecylecTBywmemMy Onoky naHHeix DB1, BbI30B
KOTOpOro cienyeT pazmectuts B OBL.

24. BBIMOTHWUTH IUArHOCTHKY HPUYMHBI TEpexona
CPU S7-400 B coctosinue STOP ¢ ucnosibp3oBaHHEM
JMarHoCTHYeckoro Oydepa NpH HAJIMYUU BHI30BA
HecymiecTByomero Omoka FC2 B cymiecTByromiem
onoxke FC1.

25. Bemonaute noaxmouecane SCADA WiIinCC x

PLC S7-400 wuyepe3 wuntepdeiic MPl u cuurath
obmacte mamsitu PLC MWO.

26. Bemonuuts nopximrouenne SCADA WInCC k
Excel uepe3 unrepdeiic DDE u cuntars sueiiky Al
HEpBOTO JIKCTA.




6) HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOfI aTTeCTalui, NNI0Ka3aTe/Im 1 KPpUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘-IHaSI arrecragus 1o AUCHUIINIMHEC BKJIFOYACT TCOpGTI/I‘-IeCKI/Ie BOHpOCbI,
IIO3BOJIAKOIIINEC OLICHUTH ypOBeHB YCBOGHI/DI O6y‘-IaIOIIII/IMI/IC$I 3H3.HPII>1, nu HpaKTI/ILIGCKI/IG 3aJaHusd,
BBISIBIISIIOLIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, TPOBOUTCS B OpPME dK3aMEHA
M 3a4eTa C OICHKOM.

DK3aMeH N0 JaHHOW JUCUUIUIMHE TPOBOJUTCS B YCTHOH (hopMe 1Mo 3K3aMEeHAITMOHHBIM
ouseraM, KaXIbIi M3 KOTOPBIX BKIIOYAET 2 TEOPETUIECKUX BOIIPOCA M OJTHO MPAKTUIECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu OyeHUBAHUA 3a4emMa C OUEHKOU U IK3AMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00yJaromuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTHUECKOE U IIyOOKOE 3HaHHE
y4eOHOro mMarepuaia, CBOOOHO BBIIOJIHAET IPAKTUYECKHUE 3aJaHNs, CBOOOJHO ONIEPUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopouioy» (4 6amra) — oOydarmuiicss JEMOHCTPUPYET CPEIHUIN YPOBEHD
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HaHHWA, YMCHHUA OCBOCHEBI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHAITUTUYCCKUX OMNECpaluiax, IIECPECHOCE
3HAaHUU U yMeHI/IfI Ha HOBLIC, HCCTAHJAPTHBIC CUTYyalluH.

— Ha OLICHKY «yJA0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaroniuiics JeMOHCTPUPYET MTOPOTOBBIH
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITUN JTOTTYCKAIOTCSI
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACITHHBIX 3HAHHI, YMECHHI, HABBIKOB, 00YyJarOIIANCS
WCTIBITHIBACT 3HAUUTEIIbHBIC 3aTPYIHCHUS TTPH OTIEPUPOBAHNY 3HAHUSMU M YMEHUSIMU TIPH UX
MEpPEeHOCEe Ha HOBBIC CHTYaIUH.

— Ha OLIEHKY «HeY/10BJIeTBOPHUTEIbHO» (2 Oaia) — o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He 6o1ee 20% TeopeTHyecKoro Marepuana, T0IMycKaeT CyIIeCTBEHHbIE OIINOKH, HE MOYKET
M0Ka3aTh MHTEJUIEKTyalIbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTEIbHO» (1 6art) — oOyuaromuiicss He MOXKET MM0Ka3aTh 3HAHUS Ha
yYpOBHE BOCIPOU3BEICHHS U 00BACHEHUSI HHPOPMALIMH, HE MOXKET IMOKa3aTh UHTEIEKTyalbHbIE
HABBIKU PELIECHUS MPOCTHIX 3a/1a4.



IIpuioxenne 3

MeToanuyecKne VKa3aHUA K BbIIOJIHEHHIO J1a00pPaTOPHLIX PadoT 10 CEC

Padora Ne9. /luckpernas soruka B cpeae CFC

HOpﬂIlOK BbIITOJTHCHHUA paﬁDTI)I

PeammzoBats nporpammy Ha CFC 1151 BKIIFOUSHHS JIaMIT COTIIACHO 3aJJaHHOM Tabmuie

HUCTUHHOCTH 110 BAPUAHTY.

BapuaHnrsr:
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

OCTaJbHbIE 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

OCTaJIbHBIE 0 0 0

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




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

OCTaJIbHbIC 0 0
X | X, | X | 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
OCTaJbHbIE 0 0 0

X, | X, | X3 1Y, Y, 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

OCTaJIbHBIE 0 0 0 0

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




OCTAJIbHBIE 0 0 0

OCTaJILHBIE 0 0 0

Padora Nel(. Ynpasiienue coobiTusiMu B cpeae CFC

Ilopsinok BbINOTHEHNUSI PA0OTHI

1. Peanu3oBaTh mporpaMMy yIpaBiIeHUs MOJENbIO Cisi00BOM Tenexku. Omnucanue MoAeIu
ci100BOM TeNEeXKU B OCHOBHOW jutepatype [1]. [nst ynmpaBrneHus Teneroil B mMpoU3BOJIBHYIO
CTOPOHY HCIIOJIb30BaTh He OTKoMIuIupoBanHyto CFC-cxemy, kKak pyHKIHIO.

2. Jlns ynpaBieHUs TeJerodl B INPOU3BOJIBHYIO CTOpOHY Hcnonb3oBaTh CFC-cxemy,
OTKOMIIMJIMPOBAHHYIO KaK (pyHKUIMOHAIbHBIN FB Onok.

3. I3MeHNUTh UCXOJHYIO cXeMYy-(YHKIUIO, YAAIUB U3 pa3jiena uHTepdeiica samiy (BbIXON).
OTKOMIMIIMPOBATE CXeMY MOBepX co3zgaHHOro paHee FB 6ioka. IMmopTupoBath B Manky cxem
HOBYIO Bepcuto FB 6110ka - GyHKIUM TBUKEHHUS.



Padora Nell. UucnoBslie onepanuu B CFC

Iopsiaok BbINOJIHEHHS PA0OTHI
1. PeamuzoBare mnporpammy [IM-perymsropa (mporpamma ImpuBeJeHA B OCHOBHOM
nuteparype [1]).

2. IlpoBepka pabOTBHI pery;sTopa ¢ HCIOJIb30BAHHEM B KayecTBE OOBEKTa YIPABICHHUS
6moka ckonb3simero cpensero (SAMP_AVE).

3. Jlopabotka perynstopa. [loGaBienme Jl-uactu. JloOGaBmenue Bxoma TD s yuera
BpeMeHu guddepenuupoanus. JlobaBmeHue Bxoma cycle g ydera TMEpUOJAMYHOCTH
WCIIOJTHEHUS TIPOTPAMMBL.

4. Jlopabotka perynstopa. [lobaBnenune OIOKMPOBKM HyJeBOro 3HaueHus cycle. Ilpu
HYJCBOM 3HAYEHHHM B pacyeTbl TOJICTaBIsIETCS NpeaycTaHoBieHHas KoHcranta 0,1. [lns
BBITNIOJIHEHUS 33JJaHUsI MCII0JIb30BaTh Os1ok nepekimouenust SEL R.

Padora Nel2. MuorodouroBbie onepanuu B CFC

IMopsiiok BbINOJIHEHUS PAGOTHI
1. PeanuzoBaTh nporpammy yrpasieHust poootoMm-manunyiasitopom KUKA cornacHo
pUMepy B OCHOBHOM sutepatype [1].

2. VI3MeHHTb NOCIIeI0BATEIbHOCTD MEPEMEIIEHUS Y3JI0B poO0Ta Ha CBOE YCMOTpPEHHUE.

Padora Nel3. Taiimepnl u cuerunkn B CFC

ITopsiok BbINMOJIHEHHSI PA0OTHI

Tpebyetcs pazpaboTaTh MporpaMmy yIpaBieHUs YETHIPEMS CBETO(POpaMHU Ha ABYX
nepekpectkax Ha 6aze CFC. TpeboBaHus K CTPYKTYPHOU OpraHU3aliy MPECTaBICHBI B
OCHOBHOM nuTeparype [1].

Padora Nel4. Co3nanue npoexkra CFC rpynmnoii pa3pa6oTuukoB

Iopsinok BbINMOJIHEHHSI PA0OTHI
1. TpeOyetcs peanuzoBaTh oauH u3 610koB (CFC-cxeMy) ynpapnenust Moienbio tudra
COTrJIacHO BapHaHTy 3ananus. CTpykTypa mporpaMMbl pazoOpaHa B OCHOBHOI nuteparype [1].

2. Tpebyercs peanuzoBaTh OOIIYIO IPOTpaMMy YIIPABJICHUS MOAENBIO TU(TA, MOJIYIUB
MPOrpaMMBbI IPOYUX OJIOKOB Yy IPYTUX 0OYUAIOUIUXCS TPYIIIIHL.

Padora Nel5. TlocienoBaTesibHOE MporpaMmMupoBanue B cpexe Graph

ITopsinok BbIMOTHEHUSI PA0OTHI

PeannzoBaTh nporpammy ynpasieHHs MOJIENbIO CI100BOM Tenekku. Onucanue Moaeu
cl1100BO TeNEeKKU B OCHOBHOM iuteparype [1]. s ynpaBneHus Teaeroit Hcnojab30BaTh
CTPYKTYpY C aJIbTepHATUBHBIM BETBJICHHEM Ha si3bike Graph.



