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JIner akTryanuzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2022 - 2023
y4eOHOM TroJly Ha 3acefanuu Kadeapsl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 ooopenHa uist peanm3armn B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoit C.M.KHJIpCCB




1 Heau ocBOeHMS TUCHMILIUHBI (MOTYJIs1)

- ¢opmupoBaHue 'y OOyYalOUIMXCS TOTOBHOCTH MPUMEHSATh COBPEMEHHBIH
MHCTPYMEHTAPUU ITPOCKTUPOBAHMS TEXHOJOTMYECKUX KOHTPOJUIEPOB U CPEACTB TUCIIETYEPCKOTO
YIPABJICHUS ISl PELLICHUs 3a/1a4 aBTOMATU3aLMY U YIIPaBJICHUS,

- ¢opmupoBaHHE Yy OOYYAIOIIMXCS TOTOBHOCTH NPUMEHSTH COBPEMEHHBIE METO/IbI
pa3pabOTKU TEXHUYECKOTO, MH()OPMAIIMOHHOTO M AJITOPUTMUYECKOTO O0eCHeueHHs] CHUCTEM
ABTOMAaTH3alMU U YIPABJICHUS C MCIOJB30BAaHUEM TEXHOJOTMYECKUX KOHTPOJUIEPOB U CPEACTB
JUCIETYEPCKOTO YIIPaBICHUS.

2 MecTo AUCUMILIUHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Huctumumaa TexHonmornyeckne KOHTPOJUIEPHI M CPEACTBA JUCTIETICPCKOTO YIPABICHHS
BXOJIUT B 00513aTENIbYIO YaCTh y4EOHOTO IJIaHa 00pa30BaTEIbHON IPOTPAMMBI.

JUis  u3ydeHus  JUCUUIUIMHBL ~ HEOOXOAWMBI  3HaHMS  (YMEHHS,  BIJIQJICHHS),
chopMUpOBaHHBIC B PE3YAbTATE U3YUEHUS JUCITUTUTHH/ TIPAKTHK:



3HATh:

* QYHKIUU U CTPYKTYPY COBPEMEHHBIX WHTEIPHPOBAHHBIX CHUCTEM IPOCKTHPOBAHUS H
yIIpaBJICHUS;

* CTPYKTYphl THIIOBOTO YIPABIISIOIIEIO KOHTpOJUIepa, (YHKIUH OTICIBHBIX €ro
AJIEMEHTOB JIJIsl UCTIOJIb30BAHUS UX TP CO3JJAHUU YIPABJISIOUINX [TPOTPaMM;

* CIOCOOBI peajM3alii YIPaBJISIONIMX aJITOPUTMOB Ha S3bIKAX TEXHOJOTHMYECKOTO
nporpammupoBanus LD u ST,

* TexHoJoruo pabotel Ha [IK B COBpEeMEHHBIX ONEpPAIIMOHHBIX CUCTEMax, OCHOBHBIC
METO/bl Pa3pabOTKH AJITOPUTMOB W MPOTPaMM, CTPYKTYPbI JaHHBIX, HCHOJIb3YeMbIC IS
NPE/CTABICHUS THUIOBBIX HMH(MOPMAIMOHHBIX OOBEKTOB, THIIOBBIC AaJTOPUTMBI OOPaOOTKH
JaHHBIX;

* METO/IbI IIPOCKTHPOBAHHUS TICPEKITIOUATEIIBLHBIX CUCTEM;

* IPUHIUIIBI ACHCTBUS CPEACTB U3MEPEHUH, METO bl U3MEPEHH Pa3INUHBIX PU3HYCCKUX
BEJINYNH;

* TEOPETHYECKUE OCHOBBI METPOJIOTHH, IICKTPHUSCKUX U TEXHOJIOTHYSCKUX H3MEPCHUM;

* CTPYKTYpPbI JAHHBIX, UCTIOJIb3yeMbIC ISl MPEICTABICHUS THIIOBBIX MH()OPMAIIMOHHBIX
00BEKTOB, TUIIOBBIE AITOPUTMbI 00PaOOTKHU JaHHBIX; MOJICITU TIPE/ICTABIICHNUS JAHHBIX; OCHOBHBIC
OTIEPaTOPHI A3BIKOB 3ampocos SQL;

YMETb:
* paboTaTh C MPOrpPaMMHBIM 0O€ecIieYeHHEM IPOEKTUPOBAHNS UHTETPUPOBAHHBIX CUCTEM,

MIPOCKTHPOBATH AIMAPaTHOE 00ECIIeYCHIEe MHOTOYPOBHEBOW HHTETPHPOBAHHON CUCTEMEI;

* IPOCKTHPOBATH YITPABJISIONINE aJITOPHUTMEI;

* pa3pabaThIBaTh AJITOPUTMBI PEIICHHS TPUKIIATHBIX 3a/1a4 Ha OCHOBE TUITOBBIX CTPYKTYP
QITOPUTMOB, TPUKIAJHBIE MPOTPAMMHBIC MPOIYKTHl C IMOMOIIBIO COBPEMEHHBIX CPEICTB M
SI3BIKOB TIPOTPAMMHUPOBAHUS C NMPHUMEHEHHEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHIM
00pabotku manubix (Braodas CYB/I);

* IPOCKTHPOBATh AHAJIOTOBBIC M JUCKPETHbIE KOMOWHATOPHBIC W TIOCIIEIOBATEIHLHBIC
MEPEKITI0YATEIIHBIC CXEMBI;

* HCIOJB30BAaTh TEXHUYECKHUE CPEACTBA ISl HM3MEPEHUS Pa3IHuHBbIX (PU3HUECKHIX
BEJIMYWH;

* OCYHIECTBIISITH COOpP M aHAJIU3 WCXOJHBIX JTAHHBIX UIS TPOCKTHPOBAHUS CUCTEM H
CpE/CTB aBTOMATH3AIMU U YITPABIICHHSI,

* WCIOJB30BaTh CTaHJAPTHBIC [MAKEThl TPUKIATHBIX TPOTPAMM JUISL  PELICHHS
MPAaKTUYECKUX 3a1a4 (OPMHUPOBAHUS 3alPOCOB K 0a3zaMm; NMPUMEHSTHh NMPHHIUIBI U 3aKOHBI
PEISIIUOHHOM alreOphI IPH CaMOCTOSATEILHOM IIPOCKTUPOBAHUY PEIISIIHOHHBIX 033 TAHHBIX;

BIIQJICTh:

* HaBbIKAMH MPOCKTHPOBAHMUS, pa3pabOTKK, TPOTPAMMHUPOBAHUS U HAJIAJKH JIEMEHTOB
WHTETPUPOBAHHOW CHCTEMBI YIIPABJICHUS TIPOU3BOJICTBOM.

* HaBbIKaMH pabOTHI C COBPEMEHHBIMH aIlllapaTHBIMU M MPOTPAMMHBIMH CPEJICTBAMHU
MPOEKTUPOBAHUS CUCTEM YIIPABJICHUS;

* HaBbIKaMU (OPMHUPOBAHUS AITOPHUTMA YIIPABICHUS MO 3aJaHHOW TEXHOJOTHYECKOU
cxeMme paboTbl 000pyIOBaHMUS;

* HaBblKaMH pabOTBl B MHTCTPHPOBAHHBIX Cpelax pa3pabOTKU MPOrPaMMHOTO
obecrnieueHus (B T.4. peIaKTUPOBAHMS, KOMITUJISINU, OTIAJKH IPOTPAMM);

* HaBBIKaMU B MPOEKTHPOBAHUM AHAJIOTOBBIX U IUCKPETHBIX YCTPOICTB aBTOMATHUKY;

* HaBbIKaMH, HEOOXOIUMBIMH Ui CO3JaHUS ABTOMATU3MPOBAHHBIX CPEJICTB
TEXHOJIOTHYECKHX H3MEpPEeHUH, a Takke HMHPOPMAIMOHHOTO O0OECleYeHusl CHCTEM
aBTOMAaTH3AIIHH;

* HaBbIKAMHU pacueTa CTaTHYECKUX U JIMHAMHYECKHX XapaKTePUCTHK OOBEKTa
yIpaBJICHHUS, ONPEIEICHUS MT0Ka3aTenei kadecTBa paboThl CHCTEMBI YIIPaBICHUS;



* HaBBIKAMHU MPOEKTUPOBAHUS JIOKAJLHBIX KOHTYPOB YIIPaBJICHUS;
* sI3pIKaMU TTporpammupoBanus SQL.

3Hanus (YMEHHUs, BIAJCHUS), MMOJYyYCHHbIE MPU M3YyYCHUU JAHHOW AWCIHILIMHBI OyxyT
HEOOXOAUMBI JJIS1 U3YYEHUS TUCIUILIHH/TIPAKTHK:

[ToaroroBka K 3amuTe U IpoLEAypa 3alUThl BBITYCKHOM KBAIU(PUKAIIMOHHOHN paboTh

[Ipon3BOACTBEHHAS - IPOEKTHO-TEXHOJOTHUECKAsI IPAKTHKA

udpossie crucTeMbl yIpaBICHUS

IIpousBoacTBeHHAs - HAYYHO-HUCCIIEI0BaTEIbCKas paboTa

3 Komnerenuuu ody4aiomerocsi, popmMupyembie B pe3yJibTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIS) M IIVIAHUPYEMble Pe3y/IbTAThl 00y4eHHUs

B pesynbTate ocBOEHMSI TUCHMILIMHBI (MOAYNsI) «Te€XHOJIOTMYECKHE KOHTPOJUIEPHl U
CpeICTBa JUCIETYEPCKOTO YIpaBICHUsD OO0ydaromuiicss IODKeH o0sajgaTh CleayroluMu

KOMIICTCHIIUAMMU:

Koa nnaukaropa

I/IHI[I/IKaTOP JOCTHUXXCHUS KOMIICTCHIIN

OIIK-7 CnocobeH ocyiecTBiIsITh 000OCHOBaHHBIN BBIOOpP, pa3padaTbiBaTh U PEATM30BbIBATh Ha
MPAKTUKE CXEMOTCXHUYCCKUEC, CUCTEMOTEXHUUCCKUE U AIINIapaTHO-IIPOrPaMMHEBIC PCIICHUA I
CHUCTEM aBTOMAaTU3allU U YIIPABJICHUA

OIlK-7.1

[Ipumensier COBPEMEHHBIN MHCTPYMEHTapui IIPOEKTUPOBAHUS
MIPOTPpaMMHO-ANIIAPaTHBIX CPEACTB JJISl PEIIEHUs 3aJa4 aBTOMATH3aluu 1
YIPABJICHUS

OIIK-8 Cnocoben

BBIOMpATh METOJbl M pa3pabaThiBaThb CHUCTEMBI YIPABICHUS CIOKHBIMU

TEXHUYECKUMU 00BEKTAMHU U TEXHOJIOTHYECKHUMU InpouecccaMu

OIIK-8.1

[Ipumensier  COBpeMEHHBIE  METOABI  Pa3pabOTKHM  TEXHHYECKOTO,
WHQOPMAIIMOHHOTO W AJTOPUTMHUYECKOTO  OOECIEeUeHUsT  CHCTEM
ABTOMATH3AIMH U YIIPABJICHUS




4. CTpyKTypa, 00bEM M cofep:KaHNe TUCIUIIIHHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh TUCIHMILTUHBI cocTaBisieT 11 3aueTHpix emuuul; 396 akaa. 4acoB, B TOM
qucie:
— KoHTakTHas pabota — 149,1 akaj. gacos:
— ayauropHas — 144 akan. 4acos;
— BHeayauTopHas — 5,1 akaj. yacos;
— caMmocTosATenbHas padota — 211,2 akan. yacos;
— B opme nmpakTuieckoi noaroropku — 0 akaz. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. 4ac

dopma aTTeCTalUu - 3K3aMEH, 3a4ET C OLICHKOU

AynuropHast I =
o | woHTaKTHas pabora E E dopma TeKyliero
S B
= B akaj. 4 X 5} )70i KOHTPOJIsA
Paznen/ rema 3 (B axaz,. 1acax) e R . P Kon
g %S © | caMOCTOSITENIBHO# | yCIIEBAGMOCTH U
JIACIUTUTAHBI 5 e = . | xommereHImn
O 5 2 & paboThI MPOMEKYTOTHON
nab. | mpakxT.
Jlex. P 2'S aTTecTalyy
3aH. 3aH. | QO &
1. HHCTpyMEHTABHbIC
cpencTaa pa3paboTKH
mporpamMM Ui COBPEMEHHOM
MHUKPOIPOIIECCOPHON TEXHUKU
CamocrosTenbHOe
1.1 AnnapatHble cpeacTBa U3y4YCHHE YYCOHOM
IIPOEKTUPOBAHUS  CHUCTEM Y Hay4HO
TIpaBJICHUS c JIUTEPaTyphl. . OIIK-7.1
yip 2 4,2 paTyp YcTHBI onpoc !
IIPUMEHEHUEM TTouck OIlK-8.1
MHUKPOIIPOLIECCOPHOM JIOTIOTHUTENBHON
TEXHUKU MaTepuasoB 110
TeMe
CamocrosiTenpHOe
n3ydeHne yaeOHoi .
ye i VYerHbll onpoc 1o
JIUTEPaTypsbl, o
1.2 Cpencrea MOZArOTOBKA K naGopatopHoi
) pabote Nel OIIK-7.1,
MIPOrpaMMHUPOBAHHUS 1 2 8 10 n1abopaTopHbIM «Cosmanme mpoexta | OIK-8.1
S7-200/300/400/1200 3aHATHAM, P )
C MCHONB30BaHIEM
BBITIOTHEHNE R
Simatic Manager»
WHIUBUAYAIBHOT O
3aJiaHus 1o paboTte
CamocrosTenpHOe
U3y4YCHUE YUCOHOM
¥ Hay4HO
1.3 OcobeHHOCTH i
KOH(HUTypHpOBaHUS 2 8 JUTCPATYPEL. VYcTHbIi onpoc OIIK-7.1,
ypup Tonck P OIK-8.1
anmapaTHBIX CPEACTB .
JIOTIOJTHUTENBHOM
MaTepuasoB 1o
Teme




CamocrosTensHoe
U3ydeHHe yaeOHOH

1.4 Opranuzanus
aJipecallii  JOCTyma K 1 HayHHo
cn?HanaM og:acmM 8 fHTCPATYPBL. VYerHslii onpoc OIK-7.1,
’ IMouck p OIIK-8.1
MaMATH W TEePEMEHHBIM .
JIOTIOJTHUTENTBHOM
KOHTpOJuIepa
MaTepUaoB 1o
TeMe
HUrtoro mo pazneny 30,2
2. Beenenue
MpOrpaMMHUPOBAHKE
MUKPOIPOIECCOPHONH TEXHUKHU
(Simatic) Ha s3pIKax HH3KOro
yposus (LD, ST, FBD)
VYerHbll onpoc 1o
CamocTosTenbHOe N
u3ydyeHue yueOHoi 1aGopaTopHoii
pabote Ne 2
JIUTEPATYpHI,
HOATOTOBKA K N3ydeHne koMaHz
2.1 Peamuzanms OHUTOBOM JIOTUKHU OIIK-7.1,
. 10 J1a00paTOPHEIM
JUCKPETHOM JIOTHKH A3bIKa Ha IIPUMEPE 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 pabote Ne 3 OIIK-7.1,
10 1a00paTOPHBIM
JAHHBIX U apu(MeTrKa N3yuenne komaHz OIlK-8.1
3aHATUAM,
HaJl YUCIIOBBIMHU
BBINIOJTHEHUE
BEJIMUUHAMHU
MHIUBUAYAIBHOT O
3a/IaHusl 1o paboTe
CamocrosTenpHOe
u3ydeHue y4eOHoi| YCTHBIN ompoc no
JIUTEPATYPHI, nabopaTopHOH
MOZIrOTOBKA K pabote Ne4 OIK-7.1
2.3 TaiimMepsl U CYETUYHUKHU 10 n1abopaTopHbIM Peanuzanus )
OIIK-8.1
3aHATHSM, CUETYUKOB, Ne5
BBITIOTHEHUE W3ydenne komMaH
MHIUBUAYAJIBHOT 0|paboThl ¢ TakMepaMu
3aJlaHus 1o paboTte
CamocrosTenpHOoe
n3ydeHne yaeOHoi N
v v VYerHbli onpoc 1o
JIUTEPaTypEI, o
HOArOTOBKA K nabopaTopHOM
2.4 Pa6ora c pabote Ne6. broku OIIK-7.1,
10 n1a00opaToOpHBIM
MOJIITPOrpaMMaMu JTAaHHBIX, OIlK-8.1
3aHATHSIM,
(DyHKIMOHAJIBHBIC
BBITIOJTHEHUE

HMHIUBUAYATBHOT O
3aJlaHus 1o paboTte

OJIOKH M QYHKIMH




YcrHbIl onpoc 1o

71a00paTOpHOH
CamocrosiTenbHOe pabote Ne7.
u3ydeHne yaeOHoi Pa3pabotka u
JIUTEPATypHI, mporpaMMHast
2.5 W3yuenue MOTOTOBKA K | peayu3aiuisi KOHTypa
OIIK-7.1,
OnOIMOTEUHBIX 2 10 20 71a00paTOPHEIM perynupoBaHus OIK-8.1
QJITOPUTMOB YITPaBJICHHS 3aHATUAM, HETPEPhIBHBIM '
BBITIOJTHEHUE napameTpom
WHJMBUAYAJIBHOT O| TEXHOIOIHYECKOro
3aaHus o padore mporrecca ¢
UCIIOIb30BAHUEM
ITU] perynaropa
HUroro no paszgery 10 30 60
3. JluarHocTMKa ®  TOHWCK
MPUYUH ~ HEUCHpaBHOCTEH B
MOJYJIBHBIX
MHUKPOIPOIECCOPHBIX CHCTEMaxX
CamocTosTenbHOe
U3y4eHue y4eOHOi
31 Oobpabotka i i N
JIUTEPATypBbI, YcerHbI# onpoc 1o
CHHXPOHHBIX " MO/ITOTOBKA K nabopaTopHOit
ACHHXPOHHBIX ook paTop OIlK-7.1,
N 2 4 4 n1abopaTOpHBIM pabore No§.
MHUKPOIIPOLIECCOPH O OIIK-8.1
3aHATHAM, OpraHu3aluoHHbIe
ToxumKH  Ha - [PUMEpe BBITTOJTHEHUE 6110KH
S7-300/400
WHUBUAYATBHOT O
1 3a7aHus 1o pabore
CamocrosTenbHOe
U3y4YCHHE YYCOHOM
3.2 MackupoBaHue U Hay4HO
omnboK, popcrpoBanue u JIUTEPATYPBHI. . OIlK-7.1,
2 4 YcTHBIi onpoc
MOJ]MEHA CHUTHAJIa MOIYJIS TTouck OIlK-8.1
BBOZIA JIOTIOJTHUTENIbHON
MaTepuasoB 110
TeMe
HWroro no pazaeny 4 4 8
4. [porpammupoBanne
MHUKPOIPOLIECCOPHONH TEXHUKHU
(Simatic) Ha s3pIKax BBICOKOTO
ypoensi (CFC, Graph)
CamocrosiTenpHOe
U3y4YCHUE YUCOHOM
JUTEPaTypPHL, VYerHbli onpoc 1o
TIOATOTOBKA K nabopaTopHOit
4.1 JTuckpeTHas JIOTMKa Ha 2 4 4 na6£(l) ATODHBIM a6IZ>Te %09 OIIK-7.1,
CFC patop P ° OITK-8.1
3aHATHSIM, JluckpeTHas J1oruka
BBITIOJIHEHHE B cpene CFC
WHIUBUAYAIBHOT O
3aJiaHus 1o paboTte
1
CamocrosiTenpHOe
n3ydeHne yaeOHoi .
ye i VYerHbIi onpoc 1o
JIUTEPaTypBI, .
4.2 BapuanTsl IMOATOTOBKA K nabopatoprol
) pabore NelQ OIIK-7.1,
OopraHu3zalu 2 8 8 n1a00paTOpHBIM
VYnpasnenue OI1K-8.1
noanporpamm Ha CFC 3aHATHSM,
BLIOMHEHIE COOBITHSIMU B cpejie
CFC

HHIUBHYaIbHOT O
3a1aHus 1o padore




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIATEpaTyphl, YcTHBIN onpoc 1o
MO/ITOTOBKA K nabopaTopHO¥t
4.3 Apudmermyeckne na6I([) ATODHBIM a6(F))Te J\?OII OIIK-7.1,
oreparmu Ha CFC paTop P - OIIK-8.1
3aHATUAM, YucnoBsle onepanuu
BBITIOJTHEHUE B CFC
WHJIUBUTYaTBHOT O
3a7aHus 1o pabore
CamocrosTensHoe
u3ydyeHue yueOHoi
4.4 IIpumenenne JIATEpaTyphl, VYerHbll onpoc 1o
MHOIOOMTOBBIX oOmepanuit MOATOTOBKA K nabopaTopHOi OIK-7.1
u yIIpaBJieHHE nabopaTopHbIM pabore Nel2 OHK-8. 1’
OUEpPEIHOCTHI0 00pabOTKU 3aHATHSM, MHoroOuTOBBIC '
6moxoB CFC BBITIOJTHEHUE omneparuu B CFC
WHIUBUIYaTBHOT O
3a7aHus 1o pabore
CamocTosTenbHOe
u3ydeHue yueOHoi
JIUTEPATYPBI, YceTHBIN onpoc 1o
MOArOTOBKA K nabopaTopHOH
4.5 O630p OMOTUOTEYHBIX na62(1) ATODHBIM aGETe J\I;o]?) OIlK-7.1,
6;10x0B CFC paTop pabe - OIIK-8.1
3aHATHAM, Taiimepbl U
BBITIOJTHEHH S cuetynku B CFC
MHIVBUAYAIBHOT O
3a/IaHusl 1Mo paboTe
CamocrosTenbHOe
u3ydeHue yueOHoi .
ya M VYerHbll onpoc 1o
JIUTEPaTypsbl, o
4.6 ITpumepsr MOZArOTOBKA K NaGopaTopHoi
c' KTYPUPOBAHHUS J1a00paTOPHBIM paGore Nel4 OIIK-7.1,
TPYKTYPHP PaTop Co3nanue npoekTa OIlK-8.1
nporpamMm Ha CFC 3aHATUAM, .
CFC rpynnoi
BBITIOJTHEHUE
pa3paboTYUKOB
MHIUBUAYAIBHOT O
3a/1aHusl 1o paboTe
CamocrosiTenpHOe
n3ydeHne yaeOHoi N
v v VYerHbli onpoc 1o
4.7 Beenenue B JIUTEPATYPBI, N
[IpOrpaMMHUpPOBAaHHE  Ha TIOATOTOBKA K nabopatopHoii
GII)'a;If)I O0630p CTPYKT n1a00opaToOpHBIM paore Nel5 OIIK-7.1,
) P CIDYKTYP parop [MocnenoBatenbHOE OI1K-8.1
MIOCIIEI0BATENBHOTO 3aHATHSIM,
N pOrpaMMHUPOBAHKE
YIIPaBJIEHHS U Onepanuit BBITIOJTHEHUE

WHIUBUIAYATBHOT O
3aJiaHus 1o paboTte

B cpeme Graph




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIUTEPaTypBl, Omnpoc 1o
TIOITOTOBKA U BBITIOJTHEHHOM
4.8 CTpykTypHpOBaHUE H .
B3ANMOCHOTEHE BBITIOJTHEHUE CaMOCTOSITENBHOM
WHIUBUAYaIBHOT 0| pabote «Pa3paborka| OIIK-7.1,
IporpamMm 2 12
3a/1aHus CHCTEMBI OIIK-8.1
MOCJIETIOBATEIBHOTO
«Pazpaborka yIIpaBIIeHUs
YIIpaBJICHHS
CHCTEMBI CITO)KHBIM
yIpaBJIeHHS 00BEKTOM»
CITOYKHBIM
O00BEKTOM»
Uroro no pa3aeny 14 30 42
Hroro 3a cemectp 36 72 140,2 9K3aMeH
5. Beenenue B
MpOrpaMMHUPOBaHKE CHCTEM
YeJI0BEKO-MaITUHHOTO
uHrepdeiica
CamocTosTenbHOe
u3ydyeHue yueOHoi
5.1 OO630p ¢yHKIMH U Y Hay4HO
uHTEpericoB CHUCTEM JINTEPATYPHI. Ny OIIK-7.1,
pb 2 4 paTyp VYerHbii 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 YcTHBI onpoc
Advanced u  WinCC IMounck OIIK-8.1
Professional JIOTIOJTHUTEIBHOM
MaTepuasoB 110
TeMe
CamocrosiTenpHOe
5.3 Opranuzanust o
U3y4YCHUE YYCOHOM
nepefayd  JAHHBIX IO
Y Hay4HO
CeTsIM. Benenue B IHTepATYpEL OIIK-7.1
PROFINET wu  HML 2 4 ’ YcTHBIi onpoc )
Touck p OIIK-8.1
WnTerpupoBanubie 31 o
JIOTIOJTHUTENBHOM
HEWHTErPUPOBaHHBIE
MaTepuajoB 1o
COEIUHEHHUS
TeMe
Hroro no pazaeny 6 12
6. OcobenHocTH
MIPOrPaMMHUPOBAHUS  CUCTEMBI
JHCIIETYEPCKOrO  YIPaBICHUS
WinCC
CamocrosTenpHOe
U3y4YCHUE YUCOHOM
¥ HAy9HO
6.1 Ctpykrypa u
PYKTYP . JIUTEPATYPHI. . OIlK-7.1,
B3aMMOCBSI3b Momynen| 2 1 2 VYcTHbIi onpoc
- Touck OIIK-8.1
WinCC .
JIOTIOJTHUTENBHOM

MaTepHaIoB 10
TeMe




CamocrosTensHoe
U3ydeHHe yaeOHOH

YcrHbI onpoc 1o

JIUTEPATypHI, 71a00paTOpHOH
6.2 I'padmaeckue HOArOTOBKA K pabote Nel7 OIK-7.1
BO3MOXHOCTH, HaBUTaIMs. 6/611 16 71a00paTOPHEIM I'padmaeckue OHK-8. 1’
TIpuHIUBI TUHAMH3AIHH 3aHATHAM, cperncTBa '
BBITIOJIHEHH E SCADA-cucrembl
WHJIUBUTYaTBHOT O WINCC
3a7aHus 1o pabore
CamocrosTensHoe
u3ydyeHue yueOHoi
1 HAYYHO
S;;i?;iHB;;SFSSSLOPEE 2 fHTCPATYPBL. VeI onpoc OIK-7.1,
C, 0630p dyHKumii IMouck 3 OIIK-8.1
JIOTIOJTHUTEBHOM
MaTepHaJIoB 110
TeMe
CamocTosTenpHoe
u3ydyeHue yueOHoi
6.4 O06paboTrunku JIUTEpaTyphl, VYerHbll onpoc 1o
cOOBITUIl M JUHAMHU3AIMA MOATOTOBKA K nabopaTopHOit
Ha C. I'mobanbHbIe 2 6 1a60paTOPHBIM pabote Nel8 OIK-7.1,
OIIK-8.1
ckpuntel Ha C (Scheduled 3aHATHAM, I'mobasbHbIe
Tasks) BBITIONIHEHHUE makpocsl WINCC
WHUBUAYATBHOT O
3a7aHus 1o pabore
CamocrosTenbHOe
U3y4YCHHE YYeOHOM
6.5 TIIporpammupoBanue U Hay4HO
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, VYerHbli onpoc 1o
N MOATrOTOBKA K nabopaTopHOit
6.6 Cucrema coobmennit 6/611 14 n1abopaTopHbIM pa6(I))Te J\If)919 OIIK-7.1,
U TPEBOT OIlK-8.1
3aHITHAM, Cucrema TpeBor u
BBITIOJTHEHUE oraeroB B WINCC
WHIUBUAYAIBHOT O
3aJiaHus 1o paboTte
CamocrosTenpHOe
U3y4YCHUE YUCOHOM
JTUTEpaTypPHl, VYerHbBIN onpoc 1o
6.7 Padora WInCC ¢ MOArOTOBKA K | MaGOPaTOpHO | (e 74
Ga3aMy JAHHBIX 221 8 nabopatopHbIM | pabote No20 PaGora OIK-8.1
3aHATHAM, WINCC ¢ 6a3zamu
BBITIOJTHEHUE JTAHHBIX

HMHIUBUAYATBHOT O
3aJlaHus 1o paboTte




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIUTEPATYpEL,
MOJATOTOBKA U Omnpoc 1o
BBITIOJTHEHHUIO BBITIOJTHCHHOH
WUHANBHIYAIBHOT O] CaMOCTOATENEHOH
6.8 J[octym Kk IaHHBIM 3aJaHus 110 pabote «Pa3paborka 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 AnMmuHHCTpHpOBaHHE JIUTEPaTypBhl. N OIIK-7.1,
3 VYerHBI onpoc
1 JOKYMEHTHPOBaHHE Iounck OIIK-8.1
JIOTIOJTHUTENbHON
MaTepHaJIoB 110
TeMe
CamocrosTenpHoe | VCTHBII ompoc 1o
u3ydeHue yueOHoi|  maGopaTopHOit
6.10 Kimenr-cepBepHas AHTCPATYPEL, padore Ne2l
noxnroroBka k- |CucreMa HaBHUTaluH
apxurektypa. CHCTeMBI ¢ ’| OIIK-7.1,
PE3CPBHbIM cepBepoM 2 2/21 4 nabopaTopHbIM AIAMHHNCTPUPOBAHNA | e o'
Wince 3aHATHAM, TonTb30BaTenet u
BBITIOJTHEHUE OpraHH3aIuu
UHAUBHIYaIbHOT O] COBMECTHON PabOTHI
3aganus 1o pabore| cranmumii B WinCC
Wroro no pazaeny 12 |18/161 59
Uroro 3a cemectp 18 |18/161 71 320
HToro nmo IuCHUILINHE 54 [90/1611 211,2 SK3aMCH, 3a4eT ¢

OILICHKOI




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

JUia  peanu3anMu  NPEAYCMOTPEHHBIX BHJIOB y4eOHOM pabOTBl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJOTHI B MPETIOAaBaHUH JUCUUIUINHBI « TeXHOJIOrHUecKrue KOHTPOIUIEPHI
U CPEJCTBA JUCIETUEPCKOTO YIPABICHUS» UCIOJb3YHOTCS:

Tpaauumonneie 06pa3oBaTeIbHBIE TEXHOJIOTUN — HH()OPMAIIMOHHAS JIEKIUs (BBOJHYIO
JIEKLUIO, TJI€ JJaeT IEPBOE MIPEJICTaBICHUE O NIPEAMETE U 3HAKOMCTBO CTY/I€HTOB C HA3HAYEHUEM U
3a/layaMM Kypca); JEKIUU — KOHCYJIbTAallMM, U3JI0)KEHHE HOBOI'O MaTepuaja COIPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKyCCHEH B MOHCKAX OTBETOB Ha 3TU BOIPOCHI; J1abopaTOpHbIE
paboTHI.

Texnonornu npoOiaeMHOro o0ydeHHs] — NPOOJEMHBIE JIEKIUU SBISETCA PE3yJbTaTOM
YCBOEHUS MOJTYYCHHOH MHPOPMALIUN TOCPEICTBOM ITOCTAHOBKH IIPOOIEMHOTO BOTIPOCA U TOUCKA
NyTeld ero peueHus; jJadopaTopHble padOThl C HUCHOJb30BaHUEM MPOOIEMHOrO oOyueHue,
KOTOpPO€ 3aKJII0YAeTCs] B CTUMYJIMPOBAHUHU CTYJEHTOB K CaAMOCTOSITENILHOM «100bIue» 3HAHUU,
HE0OXO0IMMBIX JIJISl peLIeHHUsI KOHKPETHOU IPOOIEMBI.

NHpopmanimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelbHbIE TEXHOJOTUH — B  XOJE
MIPOBEJICHUS] JICKIMOHHBIX 3aHATHUH TNpeaycMaTpUBACTCSl HMCHOJIb30BAaHUE AIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), Ucroyb3oBanue VHTepHET pecypcoB
JUIS TPOMEXYTOUHBIX aTTeCTalluil ¥ MPOBEPKU OCTATOUHBIX 3HAHUIN

JlekuMOHHBIN MaTepuan 3akperuiiercs B XoJie J1abopaTopHBIX pabOT, Ha KOTOPBIX
BBITIOJIHAIOTCS TPYIIOBbIE WM WHAMBUAYaJIbHbIE 3a/1aHUS TI0 IPOIACHHON TeMe.

JlaGopaTtopHble 3aHATUS MPOBOAATCS B HMHTEPAKTUBHON ¢opMmMe ¢ HCHOJIb30BAaHUEM
CJIEYIOIINX METOI0B UHTEPAKTUBHOTO O0yUECHHUS:

- aKTyaJlu3alMsl [O3HAaBaTEIbHOM JEATEIbHOCTH Yy4YalIUXCs IyTeM HOOYXIACHUS K
OCMBICJICHHIO JIOTMKM U TOCJIEJ0BATEIbHOCTH MPOBEACHHUS HAyYHOTO MCCIEAOBAaHUS, K
BBIJICJICHUIO B HEM IVIaBHBIX M HamOoJyiee CYIECTBEHHBIX ITANOB; MPU 3TOM ONpeAessieTcs
KOHEYHas 1eJIb UCCIIEIOBaHus, a IMyTH €ro MpOBEINCHUs U (POPMBI IPEACTaBICHUS pe3ynbTaTa
00ydJaromuiics BRIOUPAET caM;

- OTCYTCTBHE JKECTKO PpErjJaMEHTHUPOBAHHOTO TMOPSAIKA BBIIOJHEHHUA pabOThl IO
00paboTKe SKCIEPUMEHTAIBHBIX JaHHBIX, KOIZla CTYIEHT OIEepUpyeT BCIOMOTraTeIbHON
nHpopManueir o cmocobax TOWCKAa HEOOXOIWMBIX TMPOTPAMMHBIX CpPEICTB, (YHKITUH,
IIPOTOKOJIOB Mepeaun ¥ 00pabOTKU JaHHBIX, YTO BbIPAOATHIBAET CIIOCOOHOCTh K IIO3HAHUIO;

- IpU TIOCTAHOBKE U aHaIM3€ pE3yJbTaTOB MCCIEIOBaHMUS IS JOCTHIKEHUS
IIOCTABJIEHHBIX Lieel 00yuarolmuecs: J0JDKHbI JAedaTh CPaBHEHUS, COMIOCTABIIATh HOBbIE (DAKTHI,
IIPUEMBI UCHOJb30BAHHBIE APYIMMH YJaCTHUKAMU TPYIMIbI, 00paliaTh BHUMaHUE HA MPUYMHBI,
BBI3BIBAIOIIME TO WJIM MHHOE SBJIEHWE U OBITh CIIOCOOHBIMH IPOAEMOHCTPUPOBATH
MH/IMBUYaJIbHOCTh CBOETO MOAX0/a K PELICHUIO 33/1a4H;

- IPOBEJICHUE 3aHATUH B (hopMe MoUCKa MPUUYMH JOMYIIEHHBIX OIIMOOK MTPU MPOBEICHUU
UCCIIEIOBAHUs, NPUYMH HECOBNAAEHUS PE3YJIbTAaTOB C IOJYYCHHBIMH JAPYITMMHU TpyNIaMu
oOyyaromuxcs, No0yX/IeHHE K CTPEMJICHUIO HaXOAUTh U YCTPAHATh Yy)KH€ U CBOM OLLIMOKH.

CamocrostenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CaMOCTOATENbHOM mpopaboTke B
IIpOIIecCe BBIIOIHEHUS KOHTPOJIbHBIX paldoT, a TAK)KE B MPOLIECCe MOATOTOBKU K YCTHOMY OIIPOCY,
TECTUPOBAHUIO U UTOIOBOM aTTECTALUH.

B xoze npoBeneHust JEKIMOHHBIX 3aHATHH peaycMaTprUBaeTCs:

- HCMOJb30BAaHUE DJIEKTPOHHOTO AEMOHCTPALlMOHHOIO Marepuajla II0 COBPEMEHHOMN
U3MEPUTEIbHON TEXHUKE;

- HCTOJIb30BAHUE IEKTPOHHBIX YUCOHUKOB MO OT/IEIbHBIM TEMaM 3aHATHIA;

- BCTpPEUYM C NPEACTABUTENSIMU MPOEKTHBIX U OOCTyXHBaromux npeanpustuii: 3A0
«HITIO ABTOoMaruka», OO0 «O1eKTpopeMOHT»; IpeaoaracMble TeMbl BCTped: «IHHOBau B
001acTH  KOHTPOJIbHO-U3MEPUTENBHON  TEeXHUKW», «lHTemekTyaabHble  MeXaTpOHHbIE
CHCTEMBI», «/lMarHocTika 1 NoBepKa CpeJICTB U3MEPEHUIN»;

- aKTUBHBIE 1 MHTEPAKTUBHbIE (DOPMBI O0yUEHUs: BApUATUBHBIN OTPOC, TUCKYCCHH,



YCTHBIN OIPOC, TECTOBBIN OMPOC, MHANBUAYabHAS «3aIIUTa» 1AO0OPATOPHBIX padoT M T.J.

6 YueOHO-MeTOAMYeCKOEe o0eclevyeHne CaMOCTOATeILHONH padoThl 00yUYarouXxcst
[IpencraBieno B npuinoxeHuu 1.

7 OueHo4YHbIe CPeACTBA ISl IPOBeeHUs] IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHsl B MPUIOKEHUN 2.

8 YueOHO-MeToqHYeCKOE U HHPOPMALIMOHHOE 00ecTiedeHre U CHUTLINHBI (MOTYJIs1)

a) OcHoBHas JuTEparypa:

1. PsaGuuxos, M. 1O. IIporpammupoBanue MUKPOIIPOLIECCOPHBIX KOHTPOJUIEPOB Ha S3bIKAX
BBICOKOTO ypoBHs : ydeOHoe mocobme / M. 1O. PsbuukoB, E. C. PsouukoBa ; MITVY. -
Marnutoropck : MI'TVY, 2017. - 1 snektpos. ont. auck (CD-ROM). - 3arn. ¢ TuTyi. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3135.pdf&show=dcatalogues/1/1136
399/3135.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

2. PsbumxoB, M. IO. ITlporpammmpoBaHHE€ CHUCTEMBI AWUCHETYEPCKOTO YIPABICHHS !
yuebnoe mocooue / M. 10. Ps6unkos, E. C. Pabuukosa ; MI'TV. - Marautoropck : MI'TV, 2016. -
1 opekrpon. ont. guck (CD-ROM). - 3arm. ¢ Tutyn. o9kpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBelleHus ToCcTymHBI Takxke Ha CD-ROM.

0) JonmosiHuTeILHAS JIMTEPATYPA:

1. Poros, B. A. CpezicTBa aBTOMaTH3aIMK U yIIpaBlIcHUs . yueOHUK Ui By30B / B. A.
Porog, A. JI. UynakoB. — 2-e u3., ucnp. u 1on. — Mocksa : I3garensctBo FOpaiit, 2020. — 352
c. — (Beiciree oopazoBanue). — ISBN 978-5-534-09060-4. — Tekcr : anexrponnsiii // DbC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/451879 (nata obpamienus: 20.09.2020).

2. AmnmapaTHble cpeACTBa M IporpammHoe obOecmedenue koHTposuiepoB SIMATIC
S7-300/400 : yuebnoe mocodbue / C. M. Auapees, M. 10. Psa6uukos, E. C. Ps6unkoBa, H. A.
lNomoBko ; MI'TY, [kad. [IKuCVY]. - Marautoropck, 2011. - 197 c. : w1, cxemsl, Tabma. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/10882
50/501.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 3IEKTPOHHBIA. -
Nmeercs nevaTHbIN aHAJIOT.

3. Cmupaos, 0. A. TexHuueckue cpeicTBa aBTOMATU3AIMKM M YIPaBIEHUS . yueOHOE
mocobue / 0. A. CmuproB. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 456 ¢. —
ISBN 978-5-8114-5413-6. — Tekct : snekTpoHHbIH // JlaHp : 37€KTpOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/140779 (nara oopamenus: 27.10.2020). — Pexum
JOCTYyTa: JJI aBTOPU3. IOJIB30BaTENCH.

4. Kanymun, JI. B. Wudopmaimmonnas crpykrypa mnpeanpustus / Kanymuua/l.B.,
KyszuenoBA.C., HockoBaE.E. - Kpacnosp.: COVY, 2014. - 186 c.: ISBN 978-5-7638-3128-3. -
Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/550387 (mara oOpamicHust:
27.10.2020). — Pexum goctymna: 1Mo MOomUCKe.

B) MeToanyeckue yKazaHus:

1. Auapees, C. M. AnimapatHble CpeICTBa U IPOTpaMMHOE 00ecTieueHre MPOMBITIIEHHBIX
koHTpouiepoB SIMATIC S7 : yue6HOe mocobue / C. M. Anapee, M. 10. Ps6uukos, E. C.
Ps6unkoBa ; MI'TY. - Marautoropck : [MI'TY], 2017. - 231 c. : un., cxemsl, Tabm., rpad. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447 pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT
anektpoHHBIN. - ISBN 978-5-9967-0940-3. - ImeeTcs nmeyaTHBIN aHAJIOT.

2. Ps6umnkoB, M.}O. OcHOBBI TpOrpaMMHUPOBAHUS IIPOMBIIIIEHHBIX MUKPOITPOIIECCOPHBIX
KOHTpoJutepoB: y4eb. mocobue / M.IO.Ps6unkoB, E.C. PsOuukoBa. ; MarHUTOrOpPCKHE ToOC.
texHudeckui yH-T uM. I'.1. HocoBa. — Marnurtoropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta,
2018. — 125 c. — TekcT: HemOCPeACTBEHHBIH.

3. Augpees, C. M. IIporpaMmupoBaHie MUKpPOTIPOLIECCOPHBIX KOHTpouiepoB SIMATIK
S7 300/400. JTabopaTopHbIii mpakTHKYM : yaeObHoe nocodue / C. M. Auapees, M. 10O. Ps6unkos, T.
I'. CyxonocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 snektpon. ont. quck (CD-ROM). -
3ari. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131
351/2664.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBeieHus noctynHbl Takke Ha CD-ROM.

4. Xwuspun, M. B. AnmapatHoe u nOporpaMMHOE OOECleueHUE YIpaBICHUS
TEXHOJIOTUYECKUMHU TpolieccaMu. Paznensl: ABTOMATH3MPOBAHHBIE CHUCTEMBI  yIPABIICHHS
npeanpusitieM. [I[puMeHeHue ceteld BO B3PBIBOOMACHBIX 30HAaX. ATIapaTHbIEe M MPOTPaMMHEIE
Cpe/IcTBa MPOrPaMMHUPYEMBIX KOHTPOJIIEPOB : yueOHO-MeToquueckoe nmocooue / M. B. XuspuH.
— MockBa : MUCUC, 2015. — 95 c¢. — Tekcr : osnektponHbiéi // Jlanb
ANIEKTpOHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/116790 (mara
obpamienus: 27.10.2020). — Pexxum f0cTyma: A1 aBTOPU3. TOJIb30BATENEH.

5. Meroandeckne yka3zaHHsI K BHITIOJHEHHIO JIabopaTopHbIX padot mo CFC npuBeneHs! B
MIPUIIOKESHHUH 3.

r) lIlporpammHuoe odecnneuenue u MHTepHeT-pecypcehl:

IIporpammHoe obecnieueHue

Haumenosanue 110 No noroBopa Cpok AeMCTBHS JIUIIEH3UU
FAR Manager CBOOOJHO  pacHpoOCTPaHIECMOE 0eccpoYHO

MS Windows XP

Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)

MS Office 2003 |y, 135 o1 17.09.2007 GeccpoTHo
Professional

7Zip CBOOOJTHO  pacHpoOCTpaHIEMOC 0EeCCPOYHO

IMpodeccuonanbubie 6a3bl JAHHBIX U HH(OPMAINUOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccblika

DOnekTpoHHas 0a3a NepUOAMYECKUX u3AaHui East
View Information Services, OO0 «MIBUC»
Haunonanenas uH(GOPMaIMOHHO-aHAIUTUYECKAs URL:
cucrema —  Poccuiickui  WHIEKC Hay4HOTO )
mutupoBauns (PUHII)
ITouckoBass cucrema Axkagemusi Google (Google
Scholar)
Nudopmanronnas cucrema - EnrHoe OkHO AOCTYyTIA K
nHGOPMAaIMOHHBIM pecypcam
denepanpHOE rOCyJ1apCTBEHHOE OrO/KETHOE
YUpEKICHHE «DenepanbHBIN urcturyt|URL: http://www1.fips.ru/
MIPOMBIIIIJIEHHOW COOCTBEHHOCTH

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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

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




Poccuiickas T'ocynmapcTBeHHas OuOnMoTeKa.

Karanorn

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

DneKTpoHHBIE pecypchl onbmmoTeku MI'TY um.
I'.1. Hocona

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckass HWHGOPMAIMOHHAS CHUCTEMa
POCCHA

https://uisrussia.msu.ru

Mex yHapoHas HayKOMETpPHYECKast
pedepaTrBHAs M TIOJHOTEKCTOBast 0a3a JaHHBIX
Hayunbsix m3ganuii «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedeparuBHas u
MIOJIHOTEKCTOBAsl _ CrIpaBOYHasi 0aza  JTaHHBIX

http://scopus.com

MexayHnapoaHas Oa3za MOJTHOTEKCTOBBIX
ypHaiioB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJUTCKITUS Hay4YHBIX
MIPOTOKOJIOB IO PA3JIMYHBIM OTPACIISIM 3HAHUU

http://www.springerprotocols.com/

MexnyHapoaHas 6a3a HaydyHbIX MaTepHalioB B
oOsacTy  (U3WYECKHX HAYK W WHXUHUPUHTA

http://materials.springer.com/

MexayHnapoaHas 6a3a ClipaBOYHBIX H3JaHUH 110
BCceM oTpaciisiM 3HaHmit SpringerReference

http://www.springer.com/references

MexnayHapoaHas pedepatuBHas 51
MOJIHOTEKCTOBAsT ~ CIpaBOYHAas 0a3a JIaHHBIX
Hay4YHbIX W3ganuii «Springer Naturey

https://www.nature.com/siteindex

ApxHMB HaydHbIX XypHainoB «HanuoHanbHbIN
ANIEKTPOHHO-UH(OPMAIIMOHHBIA  KOHLOPLILYM»
(HIT HOMKOH)

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

9 MaTepuajibHO-TEXHHYECKOE o0ecnedyeHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITTIMHBI BKJIFOYACT:




1. YueGHble aymuTOpHH AJIs IPOBEICHUS 3aHATHIA JIGKIMOHHOTO THUIIA

MynbTUMeUHHBIE CPEACTBA XpaHEHHsI, IEpPeIayl U MPEACTaBICHUS HH(OpMAIIN

2. YueOHas aymuTOpHs I IpOBeIeHHs Ja00OpaTOPHBIX 3aHATUN: KOMITBIOTEPHBIN KiIacc

[MepconansHbie KoMIBIOTEPHI ¢ TakeToM MS Office, Berxoom B IHTEpHET M ¢ JOCTYIIOM
B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEy YHUBEPCUTETA

3. IlomemneHus U1t CAaMOCTOSITENFHON paObOTHI 00YJaIOIIIXCSI

[MepconansHbie KoMIBIOTEPHI ¢ TakeToM MS Office, Berxoom B IHTEpHET U ¢ JOCTYIIOM
B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA

4. Y4eOHble ayIUTOPUN ISl TPYNIOBBIX U MHAUBUYAJIbHBIX KOHCYJIbTALUNA, TEKYLIETO
KOHTPOJISl U IPOMEXXYTOUHBIX KOHCYJIbTallUi

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, IKPaH

5. Tlomemenne ansi XpaHeHHS W NPO(PUIAKTUYECKOTO OOCITYXHBaHHS Yy4eOHOTO
000pyI0oBaHUs

Crennaxu JU1sl XpaHeHus1 y4eOHO-METOMUECKUI TOKYMEHTAIUH

6. YueOHas aymuTopus s TPOBENCHHS JIAOOpaTOpPHBIX paboT: sabopaTopws
aBTOMAaTHU3aIMH TEXHOJIOTMYECKUX MPOIIECCOB U TPOU3BOJICTB

JlaGopaTopHble YCTaHOBKH U IPUOOPHI 11 BBIMOJIHEHUS Ja00paTOPHBIX paboT:

- naboparopusblii cren «lIpombinuiennsie natunkny», [11-MAKC;

- mabopatopHblii cTeH «JlaTunku TexHonorndeckoi napopmarmm», JITHU;

- mabopatopHblii cten] «IIpombinuiennsie naTuuku pacxonay, [1/IP-CK + kommbrotep ¢
npeayctaHoBieHHBIM 110 oT H3rotoBUTENS.

- naboparopubiii creHn «lIpombimnenHsie aatuuku  Temmeparypei», IIAT-CK +
KOMIIBIOTED € NpeaycTaHoBIeHHBIM 1O oT nzroroBurensi.

- nabopatopHblii cten]1 «IIpoMeinnennsie qatunku aasinenus», [IJ1/1-CK + kommnbrorep ¢
npeayctaHoByieHHbIM [1O oT u3rotoBuTens;

- mporpaMMHpyeMbIii jormueckuii koHTpoyurep IIJIK-Siemens + HoyrOyk ¢
npeayctaHoByieHHbIM [1O oT u3rotoBuTens;

- TabopaTOpHBIN CTEH «ABTOMATHU3ALIMS CUCTEM TEIIOTa30CHAOKEHNS U BEHTUIISILIUI,
ATI'CB-09-11JIP-01 + HOyTOYK ¢ ipeaycTranoBieHHbIM [10 oT usrotoBurens;

- 1a0opaTOpHBIA CTEH] «ABTOMATHU3AIMSI CUCTEM BOJOCHAOXKEHHS U BOJAOOTBEACHUS»,
ABUB-Y-01-12;

- naboparopubiii cteH «ITJIK-Omron-40A-HH#»

- maboparopubiii cteHa «OCHOBBI aBTOMAaTHKWY», OA-MP

7. YdyeOHas aymuToOpusi HJis TPOBEIACHUS JIAOOPATOPHBIX padoT: mabopartopus
MHKPOIPOIIECCOPHBIX KOHTPOJIJIEPOB U CUCTEM YIIPABIICHUS

JlaGopaTopHble YCTaHOBKH ISl BHIIOJIHEHHS 1a00paTOPHBIX paboT:

- 1abopaTopHbIe CTEHBI C KOHTposuiepoM PemukonT P-130;

- 1a0OpaTOPHBIN CTEH]] ¢ KOHTpOsLIepoM «OBEH.



[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 BApMAHTOB 3aJaHUI HA CAMOCTOSAITEJILHYIO PadoTy

Camocmosmenshnas pa6oma «Pa3pa60ml<a cucmembsl ynpaejienus Cilo)iCHbImM o0veKkmomy»

3aganue Nel: «Ynpasienue pooorom KUKA)
Paspaborats nporpammy yrpasieHus pooorom Ha CFC STEP7 ¢ mpuMenennem

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

Onucanmne Mojaeu

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

3aganue

Co3aarh ynpapistonyro poooToM MporpaMMy, KOTOpast COTJIACHO 3aJJaHHOM
MOCJIEI0BATEIILHOCTH ACUCTBUH, ITUKINYCCKU TTEPEBOAUT MEXaHU3MbI p0OOTa U3 OJHOTO
KpaitHero MoJIOKEHHUS B JIPyroe.

Tabauma 1

HOCJ’IG,Z[OB&TCJ'IBHOCTI) pa6OTBI OTACIIbHBIX MECXaHU3MOB po60Ta

Bapuanr 1 2 3 4 5 6
Dran 1 1-311 4-6l1 1-2]1 1,5]1 3,411 1J1
Dran 2 4-6I1 1-311 3-6]1 1,511 3,471 2-611
Drtam 3 4-6J1 4-6J1 3-611 2,3,4,611 1,2,5,6]1 2-6J1
Ortamn 4 1-3]1 1-3J1 1-211 2,3.4,6]1 1,2,5,6I1 111

Homepamu yka3aHo, KaKHe MeXaHH3MbI HY’KHO epeMemaTh Ha dtane. Hanpumep, 111 o3navaeT, uTo cieayeT nepeMeInaTh NepBblii y3e1 HanpaBo.

3apanmne Ne2: «YnpasieHue po00TOM MAHHUILYJIITOPOM))
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 Moieny MaHumyasTopa: 1| — ucxoaHas mo3uuus; 2 — HOBOPOTHBIM
CTOJI; 3 — MaHUIYAATOP; 4 — KapeTKa; D, / — MO3ULUs pa3rpy3Ku; 6 — BAKYyMHBIN 3axBar.
Pabota Bcex MexaHM3MOB MaHUIYJISITOPA JIOJIKHA OCYIIECTBIIATHCS B CTPOron

nocJeoBareabHoCcTH. HaunHas ¢ MICXO/THOTO COCTOSIHUSA, AaHHAs MOCIEA0BATEIbHOCTh J0KHA
COOTBETCTBOBATh BapuaHTy 3aaanus (puc. 3). Hanpumep, ais nepeHoca METalInuecKoro
W3JIeHsl U3 O3ULKHU | B MO3ULIKIO 7 TOJIKHBI OBITH BBITOJHEHBI CIEAYIONINE mark: 1) npusectu
MaHUITYJISTOP B UCXOAHYIO IO3UIUIO; 2) OMYCTUTh KapeTKy; 3) OIyCTUTD 3aXBaT; 4) BKIIIOUUTh
3axBaT; 5) AOKAATbCA MOAHATUS 3aXBaTa; 6) MOTHATH KapeTKy; 7) MOBEPHYTh CTOJ B KOHEUHOE
MOJIOKEHHE (OTrpy3Ka); 8) BHIABUHYTH MAaHUMIYIATOP 9) OMycTUTh KapeTKy; 10) onycTuTh 3axBart;
11) BBIKJIIOUNTH 3aXBaT (3aroToBKa MajaeT B MpUeMHbIN OyHKep 7); 12) nokaaTbest MOAHITUS
3axBaTa; 13) noAHATH KapeTKy; 14) BTSHYTb MaHUITYJIATOD; 15) MOBEPHYTH CTOJ B CTOPOHY
MO3UIIMH TI0JIa4u 3aTOTOBOK.

Puc. 3. BapI/IaHT MOCJICA0OBATCIIBHOCTH IIAroB 110 IICPEHOCY METAITNYECKON 3arOTOBKHU C
TIOMOIIBIO MAHUITYJIATOPA U3 NIO3UIHNU 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 ynpasieHus
3A0AHHBIM 00bEKMOM)

3ananue Nel: Pazpadorka cucremMbl BU3yaiu3allii KOHBeiliepa

Onucanue napamMerpoB Moje/IM KOHBeiepa

[Iporpammuast Mosiens KoHBelepa npeacrasiser codoit DDE cepsep u obecnieunBaer
CUMYJISILIUIO IIpOLIecca YIPaBJIEHUSI KOHTPOJIIEPOM 00beKTOM-KOHBeepoM. HeoOxoqumo
obecmieunTs agekBatHoe npencrasieHrne B SCADA Tekyero cocTosiHis KOHBeWepa myTeM
aHanM3a HHPOPMAIIMOHHOTO 0OOMEHa MEX Ty 00BEKTOM M MUKPOIPOIIECCOPHBIM KOHTPOJIIEPOM U
o0ecneunTh repeady CUrHaJIOB 3a/laHHOTO YPOBHS 3allOTHEHUSI EMKOCTEH U PyYHOTO
ympasienus u3 Intouch B moaens. [lepedeHb curHanos, ¢ KOTOpbIME J0JDKHA padoTate SCADA,
npuBeieH B Tabnuile 3. Jlnanor mporpaMMbl MOJIENIU MIPUBEJIEH Ha pHC. 4.

Jist opraHu3alyy CBs3M HEOOXOIMMO HACTPOUTh TOUKY JOCTYIA CO CIEAYIOIIUMHU
napamerpamu — uMsi cepepa (Server Name) Server, ums rpymnmnsl napameTtpos (Topic Name)
Takke Server. imena otnenbHbIX mapamerpoB (Item Name) ykazansl B TaOIHUIIE U PSIOM C
COOTBETCTBYIOIIMMHU MHAMKATOPAaMH U KHOIIKAMHU cepBepa (Harnpumep, 1 3aganus M7, a ans
pexxuma paboTsl aBTomat/pyuyHoe M6). [lapamerpsl, HaunHarouecs ¢ OykBsl M MoxHO
NepeaBaTh CEPBEPY, TaK KaK MPEAIOIaraeTcs, 4To OHU PACHOJIOKEHBI B MAPKEPHOU 001acTh
HaMATH KOHTPOJUIEPA.

~ MoJenb KOHBeiepa D@E‘

OGwmi B
MyneT

| O Aetorar/pyy |

CCrapr(Md] 1| Cron(M5) |

3agaHue [M7)
=1
70 =

Yucno mect

J o
3 = [~ CayyatiHas ovepeds

* Cépac

Broakl FardaHae

O Haruuk, Hanwuia Taped (10) @ LErskeHue koneeiiepa [B0)
O Mozuura zanonHeHus (1] O 3anonHeHue [paznue] (01)
@ Orrpyz (2]

O AgTaraar [ME]

25 YpoeeHe, & [13]

Puc. 4. /IluajioroBoe 0KHO MPorpaMMHoOii Moe i KoHBeiiepa-DDE cepBepa
Tao0nuia 3

Ilepeuens curnanos, popMupyembix Mojienbto «KoHBelep»

O6o3Hauenue B | DDE Onucanue
MOJEH Item




JIBmxenue Q0 | Komanna, popmupyemas KOHTPOJIJIEPOM Ha JBH)KEHUE KOHBeiepa
KOHBelepa
3anojgHeHue Q1 | Komanna, popmupyemas KOHTPOJIIEPOM Ha 3aroJIHEHHE EMKOCTH

(pa3nuB)

[To3unus 11 | Jarumk — myTeBO BBIKIIIOYATENb, IPA CpadaThIBAHUN KOHTPOJLIED,
3aM0JIHEHUS paboTasi B aBTOMaTUYECKOM PEXKHUME, OCTAHABIMBAET KOHBEIEp
VYposens, % I3 | Jatumk — Tekyuuii ypoBeHb 3anoiHeHus emkoct  (0-100%)

3anaHue M7 | Mepkep — 3a1aHHBII YpOBEHb 3alI0JIHEHUS EMKOCTH
ABTomaTt/pyu M6 | Mepkep — onpezensieT pexxuM paboThl aBTomariueckui (1) wim

pyuHoii (0). B aBTomaTHueckom pexxuMe KOHTPOJUIEP YIpaBiseT
IIPOLIECCOM 3allOoJHEHUS U IEPEMELICHHS] eMKOCTEH a B py4YHOM
pexuMe nepeaaet Ha 00bEKT KOMaH/Ibl, OTJaBa€Mbl€ OIIEPATOPOM
Crapt M4 | Mepkep — koMaH/1a 3aITycKa CHCTEMBI B aBTOMAaTHYECKOM PEKHUME.
CpabatbIBaeT npu NO3UTUBHOM (POHTE
Cron MS | Mepkep — koMaH/1a OCTaHOBA CHCTEMBI B aBTOMAaTHYECKOM PEXHUME.
CpabatbIBaeT npu NO3UTUBHOM (HPOHTE
K. Crapt MO | Mepkep — KOMaHJ1a 3aITycKa JICHTHI B py9HOM pekume. CpabaTbiBacT
MIPU TIO3UTUBHOM (POHTE
K. Cron M1 | Mepkep — KOMaH/1a OCTaHOBA JICHTHI B py4HOM peskuMe. CpabaTbiBacT
IIPY HO3UTUBHOM (PPOHTE
P. Crapr M2 | Mepkep — KOMaH/1a Havaa 3al0JIHEHUS B PYYHOM PEXHME.
CpabatbIBaeT Ipy MO3UTUBHOM (PpOHTE
P. Cron M3 | Mepkep — KOMaH/1a OCTaHOBA 3aIIOJHEHUS B PYYHOM PEXUME.

CpabatbIBaeT npu NO3UTUBHOM (HPOHTE

3apanmne Ne2: Co3gaHue cMCTeMbl BU3YAJIU3AIHMH NPOLECCA COPTUPOBKH M31e/INH

3aganmue:

Po0OTOM-MaHHUIIYJSITOPOM

Hcnonb3ys B KauecTBE 00BEKTa MOJIENb POOOTa-MaHUMYJIATOpa (PHC. 2) MO COPTUPOBKE
U3JIeNUH, YIIpaBiIIeMOro MUKpPOIIPOLIECCOPHBIM KOHTPOJUIEPOM, CO3/4aTh CUCTEMY BU3YaIH3alUH.
[TonkmroueHue K ympapisiolleld mporpaMme Juis MoJenu (pa3pabaThiBaeTcs MPH BbINOJIHEHUH
CaMOCTOSITENIbHOW  palboThl  «YHNpaBjieHHe PoOOOTOM MAHMIYJSATOPOM») MOXET OBbITH
BbINOJIHEHO yepe3 cumynsatop PLCSIM, mu6o nampsimyto uepe3 DDE. HasBanus nmapamerpos
(DDE Item) st CYMTHIBaHUS JAHHBIX COOTBETCTBYIOT CTOJIOIY apec TaOIHIIb! 2.

Ha puc. 5 npecTaBjen npuMep Oprann3aiii BU3YaIH3aLHH.
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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:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyemsle
pe3yNbTaThl 00yICHHUS

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-aNIapaTHbIX
CPENCTB Uil  PEIICHUS
3aJa4 aBTOMATH3aluu |
YIPABIICHUS

o ks

10.

11.

12.

13.

14.

Teopemuueckue éonpocwi:

KakoBbI OTiIMUMS B OpPraHM3aluu JIOCTyIa K
BXO/THBIM/BBIXO/THBIM CUTHAJIaM
KoHTpoIepoB Siemens u Snider Electric?
Kakue Tumbr wuHTEpPQEHCOB HCHOIB3YIOTCS
IpU TPOrPAMMHUPOBAHUM  IPOMBIIIJIEHHBIX

KOHTPOJIIEPOB?

Kakume  cpencTtBa  MCHONB3YIOTCS  JUIS
OpraHu3aIui  B3aUMOJICUCTBUS  MEXIY
YPOBHSIMU HepapXUIECKUX CUCTEM
yIpaBjiacHus?

Kakue ¢pyakuun BeimomHsier SCADA?

Kaxue KOMITOHEHTBI BXOJISIT B
OJTHOTIOJIB30BATEIBCKYIO APM? Kakue
BO3MOJKHBI BapUaHThI MTOCTPOCHUS

OJHOIIONB30BaTeIbLCcko APM?

Kakue ocHoBHBIC CTPYKTYyphl ypoBHsS HMI
UCIIOJIB3YIOTCS B COBPEMEHHBIX CHCTEMax
yIpaBjiacHus?

Kakoe oTnmuune MHOTOIOIB30BATEIBCKON
CHCTEMBI YeJIOBEKO-MAIlIMHHOTO MHTep(erica
OT OJIHOTIOJIb30BATEIbCKON?

UTo Ha3bIBAIOT pacHpeAcsICHHON CHUCTEMOU
APM?

Kakoe crennann3upoBaHHOE IMPOTPAMMHOE
00€eCTIeUeHHE UCIIOBb3YETCs ISl TTOCTPOCHUS
APM ¢ pgoctynom depe3 Tio0aibHYIO
KOPIIOPATUBHYIO CE€Th M ceTh MIHTepHET?
Kakast ocHoBHast o06nacTs npuMmeHeHuss APM

c JOCTYIIOM qepes TII00aTBHYIO
KOPIOPATUBHYIO CETh U ceTh MHTepHET?
Kaxkue THUIIBI IpOrpaMMaToOpOB

UCTIOJIBb3YIOTCS MPpH nporpammupoBanuu PLC
S7-300/400?

Yro Takoe Simatic Manager?

Kak OpraHu3yercs yCTaHOBKa
JUIICH3MOHHOTO Kiroua Simatic Manager?
Kakue anroputmbl yrpaBieHHs BXOJIAT B
coctaB OubnmoTex Step 7?




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.
30.

31.
32.

33.

Kaxkue cpeabl HCIIOJIb3YIOTCS npu
IpOTpaMMUPOBAaHUH KOHTposuiepoB S7-200 u
S7-1200? KakoBbI OCHOBHBIE OTJIHYUS B
(GYHKUMSIX 9TUX KOHTPOJIEPOB?

JlaiiTe cpaBHUTEIbHYIO OLICHKY CeMEUCTBaM
KoHTpoIepoB S7-300/400 u S7-1200/1500.
W3noxxkure TOPSAIOK  KOH(PHUTYPUPOBAHUS
uncrpymentapus  WIinCC  anst BbeIBOza
JAHHBIX Ha OJKpaHBl C WCIOJIH30BAHUEM
rpaduKoB.

N3noxure MOPSAIOK HaCTPOUKH
pactipeneieHHONH CHUCTEMBI JIUCIIETYCPCKOTO
ynpasyienus Ha 6aze WIiNnCC ¢ npuMeHeHneM
PE3EPBHOTO cepBepa M KIIMEHTOB.

Kakwue WHCTPYMEHTBI WinCC
MpeIHa3HAYCHBl YIS OpPraHu3alud  PadoTHI
oreparopa ¢ CHCTEMOM COOOIIeHUI ¥ TpEeBOT?
[Tepeuncnure CIoCcoObI JIMHAMU3aIuu
n3o0pakenust Ha mEHeEMocxemax WInCC.
W3mokuTe TPHUHIUIB  CTPYKTYPHUPOBAHUS
nporpaMMbel B koHTpojepax S7-300/400 wu
S7-1200. Ha mpumepe H3JI0XKUTE TOPSJIOK
CO3/1aHHUS MOJIb30BATENbCKON (DYHKIIMH.
IMosicaute MOPSTIOK NEUCTBUHI npu
koHburypupoBanuu  cranmmii  S7-1200,
S7-300/400, S7-200.

Jns pemeHuss Kakux 3a7a4  yIpaBJICHUS
1eecoo0pa3Ho MpUMeEHsATh s3biku  Graph,
SFC, CFC?

Kakue A3BIKH IPOrpPaMMUPOBAHUS
MOJIJIEP>KUBAIOT cpena Step 77

[lepeuniciuTe OCHOBHBIE MHCTPYKIMH SI3bIKA
IL u npuBeauTe NpUMEpP NPOTPAMMBI C
MCIIOJIb30BAaHUEM KaTYIIEK C TaMSThIO.

ITepeuncnure netictBus sizbika SFC B cpene
Unity Pro.

Kakumu KOMaHJIaMHU peanu3yrTcs
apupmMeTnyeckue QyHKIum?

Kakue (dhopMatbl BBITIOJIHEHUS
apudmeTnueckoi omepanuu
MOJICPKUBAIOTCS SI3bIKAMH
MpPOrpaMMHUPOBAHUS?

Kaxune OBIBArOT BUALI CUETYHUKOB?

IlosicHUTE TNPUOPUTET KOMAHJ YCTaHOBKH,
cdeTa M cOpoca cueT4yHKa

[Tepeuuncnure TUTIBI TaliMEPOB B cpene Step 7.
IIpousBenure 4YTeHHE  AMATHOCTUYECKUX
cooOI1IeHHI IpoLieccopa KOHTPOILIEpa
IIpoussenure OTIIAJKY IIPOrpaMMBbI




CrpyKTypHBIi
JJIEMEHT
KOMITIETEHIUHI

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

34.

35.

36.

yhopasieHuss C  ucnosb3oBaHueM VAT
TaOIUIBI U peKUMa  MOHUTOpPHHIA
nporpamMmMbl.  Kakue eme mporpaMMHble
CPEICTBA OTJIAAKH JJIsl 3TOTO UCIIONIb3YOTCS ?
Kakoe o0CHOBHOE Ha3Ha4eHUE CUCTEMHBIX
byHKIUi 1 QyHKIMOHATBHBIX OIOKOB B Step
7?

3anuimuTe OCHOBHBIC OTIEPAIMH PEICHHON
JIOTUKH, KOTOPbIE  HCIIOJB3YIOTCS  IPH
IIPOEKTUPOBAHUHU PENICHHBIX CXEM.
[IpuBenuTe mpuMep mporpamMbl Ha sI3bIKaxX
LAD wu STL peanu3yronuii OCHOBHBIE
OIepalny peseiHON JIOTUKH.

Ilpaxkmuueckue 3a0anus:
1. IlpousBenute KOHPUIYPUPOBAHHME CTAHLIMHU C

yIalleHHOU niepudepueii 1o 3aJaHHOMY COJIePKaHHIIO

000pyT0OBaHHUS:

‘ 2 Connections configured: 1

2. JIna xonrpomnepa S7-400 Hactpoiite moctym K
JMCKPETHBIM BXOJIaM TakK, YTOOBI aJpec IepBOro
Bxoza Obw1 14.0.

3. B SCADA WinCC peanu3oBaTh aHUMAIIHIO
MEPEKIIIOUEHUS] COCTOSTHUH JIBYX KJIAllaHOB:




CrpyKTypHBIi
JJIEMEHT
KOMITIETEHIUHI

[Inanupyemsle

pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

OM T OFF

4. B cpene WINnCC cospaiite B kiacce TpeBor Error
HOBBIHN UMEHEM II0
ycMmoTpennto. Hactpoiite nBeToByro rammy iist

COOOIIEHNH CO3/TAaHHOTO HOBOTO THIIA TPEBOT.

TUII TPEBOI' C CBOEMY

5. B cpene WINCC cosznaiite mosib30BaTeIbCKHIA
apxuB «Operators» u 3aloJIHUTE €ro JaHHBIMH
COTJIACHO 3aJaHUIO;

I User Archive Editor, -

Project  Edit  Wiew Runtime Data Help
=] 2
=] Archives Mame alias | Type | Length
[l operatars OOopCity © String 10
] Opworks String 10
00 Views 00 Ophuriber Murmber (integer)
[0 OpYearBorn Muraber (integer)
<
L4 1] OpM anie | DpYearBorn| OpCity | OpMuriber
1 Mike 1 Tagi 1
2 5 lvan 5 Saratov 5
3 7 lvan 5 Saratov 5

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

OIIK-8.1

IIpumenser
COBPEMEHHBIE  METOJIbI
pa3paboTku
TEXHUYECKOTO,
UH(POPMAIIMOHHOTO u

AITOPUTMHUYICCKOT'O

Teopemuueckue eonpocboi:

1. Kakue 010kM peanu3yroT GYHKIUU KaTyIleK
¢ mamaTteio Ha CFC?

2. Hasnauenume OnokoB nepexmtoueHuss SEL u
MUX B CFC.

3. Ilepeuncaure

OIoKH, peanusyoime




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

o0ecrieyeHus CUCTEM
aBTOMAaTHU3allnu )41
yIIPaBICHUS

~

©

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

omepanuu  MHOroomroeoro U, WJINH,
oTpuranus B Step 7.

Ocobennoctu pabotel  OmoxkoB AFP wu
Timer_P CFC.

B uem ornuume peanuzanuy moIPOrPaMMBI
B Bujie FB 6moka u CFC cxembl?
Hasnauenue 61okoB R_TRIG, F_TRIG?
MOXHO JIM HACcTpaWBaTh YHCJIO BXOJOB
01okoB auckpeTHoi noruku Ha CFC?
[Tepeuncnure onepanyuu NOOUTOBOTO CBUTA.
Hasnauenue MHOTrOOHMTOBBIX oOmepaiuil mnpu
yIpaBIeHUU

Kak oprann3oBarh OTKJIFOUEHHUE KOMAH]I JUIS
TPYNIBl  yCTPOWCTB 1O  JAHHBIM O
cpabaThIBaHUH 1704 KOHIIEBBIX c
WCIT0JIh30BaHNEM MHOTOOUTOBOM JIOTUKU?
Kak HaJIOXUTh MacKy JUIs  BBIJCICHUS
COCTOSIHUS TpeOyeMbIX OUTOB?

Kakosa CTPYKTypa OMOMITNOTEYHBIX
peryimsaropoB  Step 7 ¢ HempepbIBHBIM
BBIXOJIOM U IIarOBOTO THMa?

Kakue ocHOBHBIE pa3fienbl BXOAST B COCTaB
OMOIMOTEKH AJITOPUTMOB PETYIHPOBAHUS B
cpeae Unity Pro?

Kak oprannzoBaTh KOHTPOJIb HEPUOAUYHOCTH
ucrnoaHeHus nporpammel Ha CFC?

Kak HacTpouTh nepuonYHOCTh HCIOTHEHUS
nporpammbel CFC?

HazHnauyeHne TeKCTOBOTO COEMHEHUS

B uem oTinuune peanuzanuu MoaIporpaMmbl
B Buze FB omoka u CFC cxembr?
[lepeuncnure OCHOBHBIE CTPYKTYPBI
IPOrpaMM MOCIIEA0BATEIHHOTO YIIPABICHUS
Buzpl u Haznauenue 6a0kupoBok Interlock u
Supervision

OYHKIMKA MEHIO YIIPABICHUS CEKBEHCOPOM
[lepeuncnure  HMHCTPYKIMHM  JTAalloOB U
pa3zenoB NEPMAHEHTHOTO KOJa

C KaKHUMH COOBITUAMHU MO>KHO
KOMOMHHPOBATh MHCTPYKIIUU ITAMOB?
[Tepeuncnure Tunsl curnaios B CFC.

Ilpakmuueckue 3a0anus:

1. Pa3zpaboraiiTe mporpammy yrnpaBieHUsT 00BEKTOM
c UCIIOJIb30BAaHUEM CTaHAAPTHOTO O10Ka
[TN/I-perynupoBaHus ¢ HENPEPBIBHBIM BBIXOJOM Ha

Step?.

2. PazpaboraiiTe nmporpamMmy yrnpaBjieHUsT 00BEKTOM




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

C HCIIOJIb30BAaHUEM HCIIOJHUETEIBHOTO MEXaHHU3Ma
MOCTOSTHHOM CKOPOCTH W CTaHJAPTHOTO IIAaroBOTO
perynaropa Ha 6a3e [I1]/[-3akoHa perynupoBanusl.

3. Boinonuuth HACTPOMKY Onoxa
MIMPOTHO-UMITYIIbCHON  Moxymsiuuu  Step 7 s
(dopMupOBaHUsS  UMITYJIbCOB C 3aJlaHHBIMU
BPEMEHHBIMU ITapaMeTpamH.

4. Ecm c¢ AIIl Momynss aHajmoroBoro BBOjA
npuxoauT curHan 32768, To Kakoe 3HaYeHUE
HanpspDKEHUST KOJIUPYETCS JTOM BEIWYMHOW, €CIn
MOJTylIb HACTPOEH Ha AuarnasoH +-10B?

5. 3anumuTe MaTreMaTU4ecKoe PEKyppeHTHOE
BBIpQ)KEHUE JUISI  YUCIEHHOTO WHTETPUPOBAHHS
BXOJIHOTO. Pa3paboraiite mporpamMmmy Ha si3bike STL
JUISL YUCJIEHHOTO UHTErPUPOBAaHUS BXOIHOTO CUTHAJIA
0 MPEJICTABICHHOMY BBIPAKEHHUIO.

6. 3anuiuuTe PEKYpPPEHTHOE BBIPAKEHUE A
¢unsrpa loro mopsnka. Paspaboraiite mporpammy
¢bunbTpa 1Mo JaHHOMY BBIPAKEHHUIO.

7. Peanm3oBarh oOmnepalud HUHTETPUPOBAHUS U
muddepennupoBanus B cpene CFC.

8. Pa3paboTaiite nporpammy Ha CFC, HeoOxoaumyto
st peann3anuu [11-3akoHa yrpaBieHusl.

9. CocraBbTe nporpammy aiis Beiaesnenust 6utos 10.0,
11.0, 11.1 B cnoBe IW0 u xonupoBaHHs UX cTaTyca B
cootBercTByomue 6utet MWO ¢ ucnonbs3oBanuem
MHOTOOHMTOBBIX OIEPALIHI.

10. CocraBbTe npOrpamMmy OTKIIOUEHUS KOMAaHJ
Q0.0, Q0.1, Q0.2, Q0.3 mnpu cpabaTeIBaHUU
cootBercTByromux aaryukos 10.0, 10.1, 10.2, 10.3 c
HCIIOJIb30BAHHEM MHOTOOMTOBOM JIOTHKHU.

11. Peanu3oBaTh CTPYKTYpPUPOBAaHHE IPOrpaMMBbI
yIpaBJIEHUs]  MOJETbI0  CI00BOM  TENEXKH,
YIPaBIEHUE KOTOPOM MMPOUCXOJUT IO HAXKATUIO ABYX
KHOIIOK Ha IIOCTYy OIleparopa: KHOIIKa «BIIEpen» K
POJIBTaHTYy, KHOTIKA «Ha3a/l» Ha CKJIAJ.




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

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

kHonka “Hazag “-10.1  “Hazaa” - Q01
o o aar'CronBrepea™ - 102 AIK"Bnepen"- Q0.2
aar'CronHasaa "-10.3  NK"Hasaa" - Q0.3
Boepen  Hasan par'KoruBnepen'” - 10.4
Combn nar"KornuHasan "' - 10.5
Ponwranr [ ‘ : E Crman
KBl®e| e@cs CH @ @ KH
CommmNee) |

Peanmm3oBaTe omnepanuy InepeMenieHUsT TENETH B
IIPOU3BOJIBHYIO CTOPOHY B BUJIE (PYHKIUU:

Brepen
FEL

“K_Brepex” 10.0) move sta move —

nostartl Light —

nostarcz
C

"CE" 10.Z| ‘ 3
"KB" 10.4] Q

Hasan
FBL

“K_Hazan" I0.l| move sta nove ——

‘ nostarel light —

“Brepen” 00.0|

‘ C

"Hasam" Q0. 1| Q K
"CH I0. 3|

TKE" 10,5

nostarez

12. B cpene WIinCC paspaboTarh cepBep MPOEKT C
OJTHMM 3KpPaHOM, Ha KOTOPOM IPOUCXOANUT H3MEHEHHE
[[BETa N300PAXKCHHUS JIAaMIIBI IIPH HAXKATHH HA KHOTIKY.
Paspaborars kimuentckoe WINCC npuioxenue u
HOJIKJIFOYUTH €T0 K CEPBEPHOMY IPUIIOKEHHIO.

13. PagpabGotare mporpamMmy MaclmITaOUpPOBaAHUS
CUTHAJIOB PETYIATOpa C HEMPEepPhIBHBIM BHIXOJIOM B
nuarnazone [0..100] s BeIBOJAa cUTrHajga Ha
aHaioroBelii BbIxoA [0..10B] ¢ wucnonb3zoBaHuem
CTaHJapTHHIX OII0KOB Step7.

14. Peanu3oBaTb TPEXNMO3ULMOHHBIA PEJICHHBIN
PETYIIATOP C 3alaHHOM 30HOW HEUYBCTBUTEIBHOCTH U
YPOBHSIMH YIIPABJISIFOIIETO CUTHAJIA C IPUMEHEHUEM
6moka MUX. B kauectBe 00beKTa HCIOIB30BATh
070K pacdera CKOJb3sIIEro cpeaHero no 30 nukiam




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

— SAMP_AVE. Perynstop paboTaeT B COOTBETCTBUU
C YCIIOBUSIMHU:

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

rle € — CHUrHaJ pacCOrViacOBaHWs, T.C. Pa3HHUIIA
MCXKAY 3aJaHHBIM H HCﬁCTBHTCHBHBIM 3HAYCHUCM
perylupyeMoro napamerpa

15. PeanuzoBaTh CUUTHIBAaHHE 2-X aHAJIOTOBBIX
curnanos. Ecnu ux pazHuna npesbsimaet 5B, To
ropurt jamma Q0.0, B MPOTUBHOM ciTydae TOPHUT
namma QO.1. Pa3HUIy CHTHANIOB BEIBECTH Ha
aHAJIOTOBBIN BBIXOJ. J{71s1 mpeoOpa3oBaHust
AQHAJIOTOBBIX CUTHAJIOB B JIEMCTBUTENbHBIE BETMUHHBI
1 HaoOopoT mcmosk3oBatk FC105, FC106.
HacTtpouTs mapameTpsl anmnapaTHOro nIpepbIBaHUs —
€CIIU JII00O0H U3 aHAJOrOBBIX CUTHAJIOB BBIXOJUT 32
npenens [-9;+9] B, To BeINOJHEHUE TPYIIIBI C

ocHoBHOM nporpammoii B OB35 mpekparaercs, a
Q0.0 m Q0.1 =0.

16. Hexotoprie BOP — 6a3oBbic onepaTopbl He
oOnagaroT BxoaoMm EN, mo3posronium
KOHTPOJIMPOBATh BBI30B 3THX 0JIOKOB. Takum 0J10KOM
SIBJIICTCS, HAIPUMEP, JOCTATOYHO BAXKHBINA OJIOK
nepexmoueHuss SEL_R. PeanmszoBathk mporpammy
BbIBoIa Ha QWO 3nauenumii uz MW2 u MW4 B
3aBHCUMOCTH OT cocTossHus KHonkHu 10.0. BeiBo
MPOU3BOIUTCS TOJIBbKO B ciaydae, eciu 10.1=1.

17. PeanuzoBaTh cremyroulyto nporpammy: Eciu
(ectb dponT o MO.0 u HeT dpponTa mo MO.1) wm
(ectb dponT 0 MO.1 1 HEeT PponTa mo M0.2) To
BKitounTh Jamity Q0.0. Jlamma cOpaceiBaeTcs
kHOTKOH 12.0. O1IeHUTh BIUSHUE 0YEPETHOCTH
UCTIOJTHEHUS OJIOKOB Ha pabOTOCIIOCOOHOCTh
MPOTPaMMBI.

18. Peanmn3oBath CXEMY MCPCKIIOYCHHUA YCTBIPEX
JIaMII COTJIAaCHO MMPOU3BOJILHO HpHHHTOﬁ BpeMCHHOﬁ
noCiaca10BaTCIbHOCTH.




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

19. Peanu3oBaTth COOCTBEHHBII CYETUUK C
HUCITIOJIB30BAHUEM KOMAH/A BBIJACIICHUA q)pOHTa nu

6sioka uaTerpaTopa. COXpaHUTH CUETYUK B BUJIC
FB.

20. PeanmmzoBats B OB1 nporpammy ympasiieHus ¢
UCII0JIb30BAHUEM HETIPEPBIBHOTO peryistopa. B
KayecTBe 00bEKTa JUIsl cO3/1aHus dPPeKTa HHEPLUU
UCTIOJIB3yeTCs OJI0K pacdeTa CPEAHEero 10 BPEMEHH
3HaveHMsl curHaina. Vcmos30Barh OIOKH
oubmmotexn CFC s onpenenenus Texymen
nepuoanyHocTH BeizoBa OBL.

21. Peanmm3oBath CXeMy pacuera BPEMEHH MEXITY
JBYMSI TIOCJICTHUMHA HAKATUSIMH Ha KHOIIKY C
aapecoM 10.0 (Bpemst MeX Ty TO3UTUBHBIMH
(GbpoHTaMU) C UCTIOIB30BAaHUEM (PYHKITHIT
TIME_BEG u TIME_END. B nannoMm 3a1anun
MOJKET OBITh OUEHb Ba)KHA MOCIIE0BATEIHLHOCTh
UCIOJIHEHUS OJIOKOB, KOTOPYIO MOYKHO U3MEHHUTH B
peAaKTOpe OYEPETHOCTH UCTIOTHEHHSI OJIOKOB.

22. Peanu3oBaTh YNPABJICHHE MOJEIBIO CIII00BOM
TEJICHKKHU c UCTIOJIb30BaHUEM SI3BIKA
noceoBarenbHoro ynpasiexus Graph.

23. Peanu3oBaTh MAacCKHpPOBaHHE CHHXPOHHOU
OIIMOKH JOCTyIa B cpene Step7 K
HecylecTBywmeMy Onoky manHbeix DBI1, BbI30B
KOTOpOro cienyeT pazmectuts B OBL.

24. BBINOIHUTE JUArHOCTUKY TPUYMHBI TEPEX0Jia
CPU S7-400 B cocrostuue STOP ¢ ucnonp3zoBanuem
JIMarHOCTUYEeCKOro Oydepa NpU HAIMYMH BBI30BA

HecyniecTByromero 6Onoka FC2 B cymectByromem
6noke FC1.

25. Bemonaute nogximrouenne SCADA WinCC k

PLC S7-400 uepe3 untepdeiic MPl u cuurars
obnacts namsitu PLC MWO.

26. Bemonnutes noaximrouenne SCADA WiInCC k
Excel gepe3 untepdeiic DDE u cunrars sueiiky Al
HEpBOTO JIKCTA.




6) HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOfI aTTeCTalui, II0Ka3aTe/in 1 KPUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘-IHaSI arrecranusd 1o AUCHUIINIMHEC BKJIFOYACT TGOpeTI/I‘-IeCKI/Ie BOHpOCI)I,
ITIO3BOJIAKOIINEC OLICHUTH ypOBeHB YCBOGHI/DI O6y‘-IaIOIIII/IMI/IC$I 3H3.HPII>1, nu HpaKTI/ILIGCKI/IG 3aJaHusd,
BBISIBIISIIOLIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BIIaJICHU, TPOBOIUTCS B OpPME dK3aMEHa
M 3a4YeTa C OICHKOM.

DK3aMeH 10 JaHHOW JUCUHUIUIMHE TPOBOJUTCS B YCTHOH (hopMe 1Mo 3K3aMEeHAITMOHHBIM
ouneram, KaXXJIblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BONIPOCA U OJTHO MPAKTUUYECKOE
3a/laHue.

Iokazamenu u Kpumepuu OyeHUBAHUA 3a4emMa C OUEHKOU U IK3AMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00yJaromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
Cc(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTHUECKOE U IIyOOKOE 3HaHHE
y4eOHOro Marepuaia, CBOOOHO BBIIOJIHAET MPAKTUYECKHUE 3aJaHNs, CBOOOJHO ONEPUPYET
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopo1ioy» (4 6amra) — oOydarmuiicss JEMOHCTPUPYET CPEIHUIN YPOBEHD
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HAaHHWA, YMCHHUA OCBOCHEBI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHATUTUYCCKUX OMNECpaluiax, IIECPECHOCE
3HaHWH U yMEHUI Ha HOBbIC, HECTAHIaPTHHIC CUTYAIIHH.

— Ha OLICHKY «yA0BJIETBOPUTEILHOY» (3 0aia) — 00yJaroniuiics JeMOHCTPUPYET MTOPOTOBBII
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITUN JTOITYCKAIOTCSI
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACTHHBIX 3HAHHIA, YMEHHI, HABBIKOB, 00YyJarOIIANCS
WCTIBITHIBACT 3HAUUTEIIbHBIC 3aTPYHCHUS TIPH OTIEPUPOBAHNY 3HAHUSMHU M YMEHUSIMU TIPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (2 Oaia) — o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He 601ee 20% TeopeTHyecKoro Marepuana, 10IMycKaeT CylIeCTBEHHbIE OIINOKH, HE MOYKET
M0Ka3aTh MHTEJUIEKTyalIbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OOCHKY «HEYAOBJIECTBOPUTEIbHO» (1 6ann) — 06yqa}01u1/n71c;1 HC MOXKCT II0Ka3aTb 3HAHUA Ha
YPOBHEC BOCIIPOU3BCACHUS U 00BICHEHHUS HH(bOpMaL[HH, HE MOJXKCT IIOKA3aTh MHTCIIJICKTYAJIbHbIC
HaBBbIKU PCIICHUSA IIPOCTLIX 3aaa4.



MeroauyecKne YKa3aHusl K BbINOJHEHHIO JadopaTopubix pador no CFC

Padora Ne9. /luckpernas soruka B cpeae CFC

HOpﬂIlOK BbIITOJTHCHHUA paﬁDTI)I

Ipuiaoxenne 3

PeanmzoBats nporpammy Ha CFC 1151 BKIIFOUSHHS JIAMIT COTIIACHO 33aJJaHHOM Tabiuie

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, | Xy 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, | X5 | X, | Xg 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.



