MUHHCTEPCTBO HAYKU 1 BBICILIETO OBPA3OBAHHA
POCCHUMCKOU OEJNEPAITMN

DenepanbHOE rocy1apCTBEHHOE 010KETHOE 06pa30BaTEIbHOE YUPEKIEHHE
BBICLIEr0 00pa3oBaHUs
«MarsuTOropcKuit rocy1apcTBEHHbINA TeXHHYecKuit yuusepcutet um. I'.1. Hocoray

 YTBEPXJIAIO
pexrop UDHAC
B.P. Xpammmu

13.02.2024 r.

PABOYAS ITPOI'PAMMA JUCLHUIIJIMHBI (MO YJIST)

TEXHOJ/IOTHYECKHE KOHTPOJUIEPBI H CPE/ICTBA
AUCITETYEPCKOI'O YIIPABJIEHUA

Hamnpagnenue norotoBxy (CnenualbHOCTB)
27.04.04 Ynpasienue B TEXHUYECKHX CHCTEMAX

HanpagiesnocTs (mpodyuiib/crieiinanu3anis) IporpaMmel
LlndpoBEIe CHCTEMBI yIIpaBIIEHHs TEXHOJIOTHUECKMMH KOMILIEKCAMH

VYpoBeHs BbIcLIEro 00pa3oBaHus - MAruCTpaTypa

®opma 00yueHHs
ouHas

Unctutyt/ pakyinbrer  MHCTHTYT dJHEPreTUKH ¥ ABTOMATH3MPOBAHHBIX CHCTEM

Kadenpa ABTOMAaTH3MPOBAHHBIX CHCTEM YIIPABIICHHUS
Kype 1
Cemectp {82/

MarnwuTtoropck
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PaGouast nporpamma cocrassiena va ociose ®I'OC BO - MarucTparypa 1o HanpasIeHHIO
n0aroToBku 27.04.04 YnpaBnenne B TeXHHYECKUX cucTemax (mpuka3 MunoGpHayku Poccun ot
11.08.2020 r. Ne 942)

PaGouas nporpamma paccmorpena M omoOpeHa Ha  3acelaHMM  Kadeapbl

ABTOMaTH3HPOBAaHHBIX CHCTEM YIIPABIICHNS
07.02.2024, nporoxon Ne 6 W
3aB. kadeapoii

C.M. AnnpeeB
Pabouas nporpamma o106petsa MeTOIMUECKOH KOMUCCHEH 3HAC
13.02.2024 r. mpoTtokoa Ne 4
IIpencenarens B.P. XpaMiH
Pa6ouast nporpamma cocrasiena:
nouenT kapenpsl ACY, ka1 TexH. HAyK ﬁ M.IO. Psa6unkoB

Penienzenr:
Crapumii MeHeKep rpyrmm YTIPaBJICHHS IIPOCKTaMH IPOM3BOJCTBEHHON
TLIOMIA/KH [POEKTHOTO OHHCY p
KaH/1. TEXH. HAyK




JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00CcykaeHa 1 o1oopeHa st peanu3anmu B 2025 - 2026
y4eOHOM rojy Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 ojoopeHa Juist peanm3anmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl 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

Jucuumiuza TexHoornyeckue KOHTPOJIEPhl U CPEICTBA JUCIIETYEPCKOTO YIIPaBICHUS
BXOJIUT B 0053aTENBHYIO YaCTh Y4€OHOTO MJIaHa 00pa30BaTENbHOM TPOrPAMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOIMMBbI  3HaHuA  (YMEHMs,  BJaJEHUs),
chopMUpOBaHHBIC B pe3yNIbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:



3HATB!

* QYHKIUMH U CTPYKTYPY COBPEMEHHBIX WHTETPHUPOBAHHBIX 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 METPOJIOTHH, IIEKTPUIECKHIX U TEXHOJIOTUIECKAX H3MEPEHUIA,

* 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 33/1a49 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
MEPEKITI0YaTEIbHBIC 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 000PyI0BaHNUS;

* 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
yIpaBJIeHUS, 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 CleqyoluMU

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

YHUCIIC:

— KOHTakTHas pabora — 149,1 akan. gacos:
—aynuTtopHas — 144 akan. yacos;

— BHeaynuTopHas — 5,1 akas. yacos;

— camocTosiTenbHas padborta —211,2 akaj. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynuropHast I =
o | KoHTaKTHasH pabora E E dopma TeKyILEero
S B
I B akas. 4. X 5} )70i KOHTPOJIsA
Pa3zpen/ Tema 3 (B axaz. uacax) E R . P Kon
g S & | caMOCTOSITENBHO# | ycrieBaeMOCTH U
JIACIUTUTAHBI 5 - . | xoMnereHnuu
O 5 8 & paboThI MPOMEKYTOTHON
nab. | mpaxT.
Jlex. P 2'S aTTecTalllu
3aH. | 3aH. | O &
1. HHCTpyMeHTabHbIC
cpencTBa pa3pabOTKH MPOrpaMm
Ut COBPEMEHHOI
MHUKPOIPOIECCOPHON TEXHUKH
CamocrosTenpHOe
1.1 AnnapartHble cpencTBa U3y4YCHHE YYCOHOM
IIPOEKTUPOBAHUS  CHUCTEM 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
u3ydeHne yaeOHoi .
ye 1 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»
WHIUBUAYAJIBHOT O
3aJlaHus 1o paboTte
CamocrosTenpHOoe
U3y4CHUE YUCOHOM
Y Hay4HO
1.3 OcobeHHoCTH i
KOH(HUTypHpOBaHUS 2 8 JHTCPATYPEL. VYcTHbII orpoc OIIK-7.1,
ypup Tonck P OIK-8.1
anmapaTHBIX CPEICTB .
JIOTIOJTHUTENBHOM
MaTepuasoB 1o
TeMe




CamocrosTensHoe
U3ydeHHe yaeOHOH

1.4 Opranuzanus
ajJipecallii  JOCTyma K 11 HayHHo
cn?HanaM ong;IacmM 8 AHTCPATYPEI. YcrHblit onpoc OIIK-7.1,
’ IMouck p OIIK-8.1
MaMATH W TEPEMEHHBIM .
JIOTIOJTHUTENBHOM
KOHTpOJIEpa
MaTepUaoB 1o
TeMe
HUrtoro no pazaeny 30,2
2. Beenenue
MpOrpaMMHUPOBAHKE
MUKPOIPOIIECCOPHONH  TEXHUKH
(Simatic) nHa si3pIKax HH3KOroO
yposus (LD, ST, FBD)
YcTHBIN onpoc 1o
CamocrosTenbHOe o
u3ydyeHue yueOHoi nabopaTopHoii
pabote Ne 2
JIUTEPATYpHI,
HOATOTOBKA K N3ydenne xomann
2.1 Peamuzanms OHUTOBOM JIOTHKH OIIK-7.1,
. 10 J1a00paTOPHEIM
JUCKPETHOM JIOTUKA S3bIKa Ha IPUMEpE OIIK-8.1
3aHATHAM,
CHHTE32
BBITTOJTHEHUE N
KOMOUHaTOpHOH
WHIUBUAYAJIBHOT O N
MepeKITIoYaTeIbHON
3aaHus o pabore
CXEMBI
CamocTosTenbHOe
U3y4eHHE Y4eOHOM .
e 4 YcTHBIN onpoc 1o
JIUTEPATypBbI, o
HOArOTOBKA K nabopaTopHOit
2.2 YucioBblie THIIBI pabore Ne 3 OIIK-7.1,
10 1a00paTOPHBIM
JIAHHBIX U apupMeTHKa N3yuenne xoman OIlK-8.1
3aHATUAM,
HaJl YUCIOBBIMU
BBINIOJTHEHUE
BEJIMUUHAMHU
MHIVBUAYAIBHOT O
3a/IaHusl 1Mo paboTe
CamocrosTenpHOe .
.| VYcrHblit onpoc no
U3y4YCHUE YYeOHOM o
DA IVDEL nabopaTopHOH
HOZ[F(I))TO}ZII(,S. 1’< patore Nod
2.3 TaliMephl U CYETIUKH 10 11a00paTOPHBIM Peammsaups OIR-7.1,
' P paTop CUYCTYHUKOB, No5 OIIK-8.1
3aHATUSIM,
Nzydenue xomann
BBITIOTHEHUE
paboThkI ¢
MHIUBUAYAJIBHOT O o
TaiiMepamu
3aJiaHus 1o padboTte
CamocrosTenpHoe
n3ydeHne yaeOHoi N
v v YerHbIH ompoc 1o
JIUTEPaTypEI, o
HOArOTOBKA K nabopaTopHOM
2.4 Pab6ora c pabote Ne6. broku OIIK-7.1,
10 n1a00opaToOpHBIM
MOJIITPOrpaMMaMu JTAHHBIX, OIlK-8.1
3aHATHSIM,
(DyHKIMOHAJIbHBIC
BBITIOJTHEHUE

WHIUBUAYAJIBHOT O
3aJlaHus 1o paboTte

OJIOKH U (YHKITUH




YcrHbIi onpoc 1o

71a00paTOpHOH
CamocrosiTenbHOe pabote Ne7.
u3ydeHrne yaeOHoi Pa3pabotka u
JIUTEPATypHI, mporpaMMHast
2.5 W3zydenue MOTOTOBKA K | peayi3anusi KOHTypa
OIIK-7.1,
OnOIMOTEUHBIX 2 10 20 71a00paTOPHEIM perynupoBaHus OIK-8.1
QJITOPUTMOB YIIPABIICHUSI 3aHATUAM, HEIPEPhIBHBIM '
BBITIOJTHEHUE apaMeTpoM
WHJIMBUIYaIBHOT O TEXHOJIOTHYECKOro
3a7aHus 1o pabore mporecca ¢
UCIIOIb30BAHUEM
ITU/] perynsaTopa
Hroro 1o pasneny 10 30 60
3. JlmarHocTHKa W  TIOHMCK
NMPUYUH  HEUCTPABHOCTEH B
MOJYJIBHBIX
MHUKPOIPOIIECCOPHBIX CHCTEMaX
CamocTosTensHoe
U3y4eHue y4eOHOi
31 Oo6pabotka i i N
JIUTEPATypBbI, YcTHbI#H ompoc o
CHHXPOHHBIX " MO/ITOTOBKA K nabopaTopHOi
ACHHXPOHHBIX ook paTop OIlK-7.1,
. 2 4 4 n1abopaTOpHBIM pabote No§.
MHUKPOIIPOLIECCOPH O OIIK-8.1
3aHATHAM, OpraHu3aluoHHbIC
Toxumi Ha - TpHMEpe BBITTOJTHEHUE 6110KH
S7-300/400
WHIUBUAYAJIBHOT O
1 3a7aHus 1o pabore
CamocrosiTenbHOe
U3y4YCHHE YYCOHOM
3.2 MackupoBaHue U Hay4HO
omnboK, popcupoBanue u JIUTEPATYPBHI. . OIlK-7.1,
2 4 YcTHBII orpoc
MOJIMEHA CHUTHAJIA MOIYJIS TTowuck OIlK-8.1
BBOZIA JIOTIOJTHUTENIbHON
MaTepuasoB 110
TeMe
Wroro no pazaeny 4 4 8
4. [porpammupoBaHue
MHUKPOIPOLIECCOPHONH  TEXHHUKH
(Simatic) Ha si3pIKax BBICOKOIO
yposnsi (CFC, Graph)
CamocrosiTenpHOe
U3y4CHUE YUCOHOM
JUTEPaTypPHL, YerHbIH ompoc 1o
TIOATOTOBKA K nabopaTopHOit
4.1 luckpeTHas JOTHKA Ha 2 4 4 na6£(l) ATODHBIM a6IZ>Te %09 OIIK-7.1,
CFC parop p ° OITK-8.1
3aHATHSIM, JluckpeTHas 1oruka
BBITIOJIHEHHE B cpene CFC
MHIUBUAYAJIBHOT O
3aJiaHus 1o pabote
1
CamocrosiTenpHoe
n3ydeHne yaeOHoi .
ye i VYerHbI# ompoc 1o
JIUTEPaTypEbI, .
4.2 BapuanTst IMOATOTOBKA K nabopatoprol
) pabote NelQ OIIK-7.1,
OopraHu3zalu 2 8 8 n1a00paTOpHBIM
VYnpasnenue OI1K-8.1
noanporpamm Ha CFC 3aHATHSM,
BLIOMHEHIE COOBITHSIMU B Cpejie
CFC

UHAUBHIYAIBHOT O
3aaHus 1o padore




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIATEpaTyphl, YcTHBIN onpoc 1o
MO/ITOTOBKA K nabopaTopHO¥t
4.3 Apudmermyaeckne na6I([) ATODHBIM a6g o J\?OII OIIK-7.1,
oreparmu Ha CFC paTop P - OIIK-8.1
3aHATUAM, YucnoBsle onepaniu
BBITIOJTHEHUE B CFC
WHJUBUAYaJIBHOT O
3a7aHus 1o pabore
CamocrosTensHoe
u3ydyeHue yueOHoi
4.4 IIpumenenne JIATEpaTyphl, YcTHBIl onpoc 1o
MHOIOOMTOBBIX —OIeparuit MOATOTOBKA K nabopaTopHOi OIK-7.1
u yIIpaBJICHHE nabopaTopHbIM pabote Nel2 OHK-8. 1’
OUEpPEHOCTHI0 00pabOTKH 3aHATHSM, MHoroOuTOBBIC '
6moxoB CFC BBITIOJTHEHUE omneparnuu B CFC
WHIMBUAYAJIBHOT O
3a7aHus 1o pabore
CamocTosTenbHOe
u3ydeHue yueOHoi
JIUTEPATYPBI, YcTHBIN onpoc 1o
MOArOTOBKA K nabopaTopHOH
4.5 O630p OHONIMOTEUHBIX na62(1) ATODHBIM aGETe J\I;o] 3 OIlK-7.1,
6110x0B CFC paTop pabe - OIIK-8.1
3aHATHAM, Taiimepsl 1
BBITIOJTHEHH S cuetunku B CFC
MHIVBUAYAIBHOT O
3a/IaHusl 1o paboTe
CamocrosiTenbHOe
u3ydyeHue yueOHoit .
ya M YcTHbIH onpoc 1o
JIUTEPaTypsbl, o
4.6 ITpumepsr MOZrOTOBKA K naGopatopHoi
c' KTYPUPOBAHHUS J1a00paTOPHBIM paGore Nel4 OIIK-7.1,
TPYKTYPHP PaTop Co3aHue nmpoeKTa OIlK-8.1
nporpamm Ha CFC 3aHATUAM, .
CFC rpymmoi
BBITIOTHEHUE
pa3paboTYNKOB
WMHIUBUAYAIBHOT O
3a/1aHusl 1o paboTe
CamocrosTenpHOe
n3ydeHne yaeOHoi N
v v YcerHbIl ompoc 1o
4.7 Beenenue B JIUTEPATYPBI, o
MIPOrpaMMHUPOBAHHE Ha TIOATOTOBKA K nabopatopHoii
GII)'a;If)I 0O030p CTPYKT n1a00opaToOpHBIM patore Nel 5 OIIK-7.1,
) P PYKTYP parop [MocnenoBatenbHOE OI1K-8.1
MIOCIIEI0BATENBHOTO 3aHATHSIM,
N pOrpaMMHUPOBAHKE
YIIPaBJIEHHS U ONeparuit BBITIOJTHEHUE

WHIUBUAYAJIBHOT O
3aJiaHus 1o pabote

B cpene Graph




CamocrosTensHoe
U3ydeHHe yaeOHOH
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5.1 O630p ¢ynkuui u Y Hay4HO
uHTEpericoB CHUCTEM JINTEPATYPHI. Ny OIIK-7.1,
pb 2 4 paTyp VYcerHbll onpoc
JUCTIETYEPCKOTO Tlouck OIIK-8.1
YIIpaBJICHHS JIOTIOJTHUTENTbHOM
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1 HAYYHO
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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 IyTed €ro pemieHus; JadopaTopHble pabdOThl € MCHOJIb30BAaHUEM MPOOIIEMHOTO
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, KOIZAa CTYIEHT OIepUpYeT BCIIOMOTraTeIbHON
nHpopManueir o crocobax TMOWCKAa HEOOXOAWMBIX WPOTPAMMHBIX CpPEIACTB, (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.

CamocrostenbHas 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 HHTEPAKTUBHBIE (POPMBI 00YUEHUS: BAPUATUBHBIN OMIPOC, TUCKYCCHUH,



YCTHBIN OIIPOC, TECTOBBIH OMPOC, MHANBUAYAIbHAS «3alIUTay 1a00paTOPHBIX padoT | 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. Pabumko M. IO. IIporpamMMupoBaHHE€ MHKpPOIPOIECCOPHBIX KOHTPOJUICPOB Ha
sI3bIKaX BBICOKOTO YpoBHs : yueOHOe mocodue / M. 1O. Psabunkos, E. C. Ps6uukosa ; MI'TYV. -
Maruautoropck : MITY, 2017. - 1 onektpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20831 (nata oopamienus: 10.04.2024).
- Tekcr : NeKTPOHHBIN.

2. PsabunkoB M. lO. IIporpamMmupoBaHHe CHUCTEMBI AMCIETUYEPCKOTO YIPABICHUS
yuebnoe nmocooue / M. 10. Ps6unkos, E. C. Psounkosa ; MI'TV. - Marautoropck : MI'TVY, 2016.
- 1 AIIEKTPOH. OTIT. TICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528 (nara ooparuenus: 10.04.2024). -
Tekcr : AneKTpOHHBIN.

0) JlonosiHUTEILHAS JIUTEPATYpa:

1. Poros, B. A. CpenctBa aBToMaTu3alMy M yIpaBieHUs | ydeOHHK i By30B / B. A.
Poros, A. JI. UynakoB. — 2-¢ u3n., ucnp. u gon. — Mocksa : U3natenbctBo FOpaiit, 2024. —
352 ¢. — (Beicmiee obpazoBanue). — ISBN 978-5-534-09060-4. — TekcT : ameKTpoHHBIH //
OopazoBarenbHas miatgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/537661 (mara
obpamienus: 10.04.2024).

2. AnmapaTHble Cpe/ICTBa U MPOrpaMMHOE 00ecriedeHe MTPOMBIIILIEHHBIX KOHTPOJUIEPOB
SIMATIC S7 : VYuebnoe mocobme / Anmgpee Cepreit MuxainoBuy, PsbunkoB Muxania
IOpbeBuy, PsounkoBa Enena CepreeBHa ; MarHUTOTOPCKHI TOCYIapCTBEHHBI TEXHHUYECKHUI
yauBepcuteT uM. I'.11. Hocoa. - Bomorma : Hudpa-Umxkenepus, 2023. - 220 c. - BO -
bakamaBpuar. - URL: https://znanium.com/catalog/document?id=432963 (mata oOpaiueHus:
10.04.2024). - URL.: https://znanium.com/cover/2092/2092457.jpg. - ISBN 978-5-9729-1411-1.

3. CmupHoB, 0. A. Texnuueckue cpencTBa aBTOMATH3aIlMK M YIPABICHUS . Y4eOHOE
nmocobue s By30B / HO. A. CmupuoB. — 4-¢ usa. crep. — Cankr-IletepOypr : Jlans, 2021. —
456 c¢. — ISBN  978-5-8114-8290-0. —  Tekcr: osmektponusiii //  JlaHb
ANIEKTpOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/174286 (mara
obparenus: 10.04.2024). — Pesxum 0CTyMA: /15 aBTOPH3. TTOJIb30BATEIICH.

4. Kanymun, J[. B. HWudopmanmonnas crpykrypa npeanpustus/Kanymun/[.B.,
KysznenoBA.C., HockoBaE.E. - Kpacnosp.: COVY, 2014. - 186 c.: ISBN 978-5-7638-3128-3. -
Texkcr : anexrponnsii. - URL: https://znanium.com/catalog/product/550387 (nara oOparieHus:
10.04.2024). — Pesxum A0CTYIIA: TIO TTOAMTUCKE.

B) MeToauyeckne yKazaHus:

1. AnnapaTHble cpeJICTBa U IPOrpaMMHOE 00ecrieueHre TPOMBIIIIEHHBIX KOHTPOJUIEPOB
SIMATIC S7 : VYuebHoe mocobue / AunpeeB Cepreit MuxaiinoBuu, PsOunkoB Muxaun
OpbeBuu, PsOunkoBa Enena CepreeBHa ; MarHUTOrOpCcKHil TrOCyJapCTBEHHBIH TEXHUYECKUIH
yauBepcuteT uM. I'.1. HocoBa. - Bousorga : Wudpa-Umxenepus, 2023. - 220 c. - BO -
bakamaspuar. - URL: https://znanium.com/catalog/document?id=432963 (nmara oOparueHHs:
10.04.2024). - URL.: https://znanium.com/cover/2092/2092457.jpg. - ISBN 978-5-9729-1411-1.

2. PsGunkoB, M.}O. OcHOBBI TpOrpaMMUpPOBaHUS IIPOMBIIIIEHHBIX



https://host.megaprolib.net/MP0109/Download/MObject/20831
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://urait.ru/bcode/537661
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https://znanium.com/catalog/product/550387
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MHUKPOIPOIIECCOPHBIX KOHTpOJuIepoB: yueO. nmocodue / M.IO.Ps6uukos, E.C. PsbOumkosa. ;
Marnutoropckuii roc. TexHudeckud yH-T uMm. I'.MI. HocoBa. — Marnurtoropck: M3n-Bo
MarsuToropck. roc. Texs. yu-ta, 2018. — 125 c. — TekcT: HenmocpeICTBEeHHBIH.

3. Augpees C. M. IIporpammupoBanre MUKpPOTIPOLIECCOPHBIX KoHTposuiepoB SIMATIK
S7 300/400. JlaboparopHslii mpakTUKyM : yueOHOoe mocodue / C. M. Auzapees, M. 1O. Ps6unkos,
T.T. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 anexrpos. ont. nuck (CD-ROM).
URL: https://host.megaprolib.net/MP0109/Download/MObject/1452 (mata oOpareHus:
10.04.2024). - TekcT : 31eKTPOHHBIIA.

4. XuspuH, M. B. AnnapatHoe u NporpaMMHOE OOecleyeHue YIpaBJICHUS
TEXHOJIOTUYECKUMHU TpoleccaMu. Pa3nensl: ABTOMAaTH3MPOBAHHBIE CHUCTEMBI  YIIPABIICHHUS
npeanpusitieM. [IpumeHeHue ceteld BO B3PHIBOOMACHBIX 30HAX. ATIAapaTHbIE M MPOTPaMMHEIE
Cpe/ICcTBa MPOrPaMMHUPYEMBIX KOHTPOJIICPOB | ydeOHO-MeTouueckoe mocooue / M. B. XuBpuH.
Mocksa MUCHUC, 2015. 95 «c¢.— Tekcr: onektponHsiii /[  JlaHb
ANEKTPOHHO-OUOIMOTEUHAsT CHCTEMA. URL: https://e.lanbook.com/book/116790 (mata
oopamienus: 10.04.2024). — Pexxum focTyma: sl aBTOPHU3. IMOJIb30BATECH.

5. Meroanyeckne yka3zaHUsI K BBITOJIHEHHIO JJabopaTopHBIX padot mo CFC npuBeneHs! B
MPUIIOKESHHH 3.

r) [Iporpammuoe o6ecneuenue u UHTepHET-pecypehbl:

IIporpammHoe o0ecnieuenmne

HaunmenoBanme o
o Ne norosopa CpoOK IeHCTBYS TULEH3UH
FAR Manager CcBOOOJIHO pacHpOCTPaHIEMOE 0eccpovHO
MS Office 2003 |y, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJTHO PpacHpOCTPAHSIEMOE 0OECCPOUHO

IIpodeccuonanbHble 02361 JaHHBIX U HH(PO]

Hassanue xypca
DnekTpoHHas 0a3a MeproauYecKuX u3ganuii East
View Information Services, OO0 «MIBUC»

HaHI/IOHaJ'IBHaH I/IH(bOpMaI_[I/IOHHO'aHaJ'II/ITI/ILIeCKaH

PMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
CcrlIKa

https://dlib.eastview.com/

cucreMa — Poccuiicknii wunaexkc wHayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHI)

ITouckoBas cucrema Axkamemusi Google (Google URL: https://scholar.qoogle.ru/

Scholar)

denepanbHOE  TOCYAapCTBEHHOE  OFODKETHOE

yUpeXKICHHUE «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
IPOMBIIIICHHONH COOCTBEHHOCTH)

Poceuiickas  T'ocynapersennas  Gnomotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karasiorn

JJIeKTpOHHEIE. pecypekl Ouomiotekn MITY . https://host.megaprolib.net/MP0109/Web
['.1. HocoBa

MexaynaponHas 0aza MOTHOTEKCTOBBIX| . /link springer.com/

ypHasoB Springer Journals

MexyHapoaHas pedeparuBHas u

MOJIHOTEKCTOBass ~ CripaBoyHas  0asa  janHbix [https://www.nature.com/siteindex

Hay4HBIX U3AaHui «Springer Naturey
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Apxus Hay4YHBIX KYpPHaAIOB «HauunonanbHbII
3JIEKTPOHHO-UH(POPMAMOHHbIH  KoHIoprmym»  (HIT|https://arch.neicon.ru/xmlui/
HOMKOH)

9 Marepua/ibHO-TeXHMYeCKoe ofecneyeHne THCHUTLIMHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

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

MynbTUMEIUHHBIE CPEJICTBA XPAHEHNUS, IEPEAAYH U PEACTaBIECHUS HHPOpMALUH

2. YueOHas ayiuTOpUs U TPOBEACHUS JTAOOPATOPHBIX 3aHATHI: KOMIBIOTEPHBIHN KJIacC
(ayn. 448)

[MepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET 1 ¢ 10CTYyIOM
B 2JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

3. [TometeHust A5 CAMOCTOSATENIbHOM paboThl 0Oyuarormuxcs (ay. 448)

[MepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTepHET 1 ¢ 10CTYyIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA

4. YueOHble ayAUTOPUH JUIsl TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTAIMH, TEKYILErO
KOHTPOJISL M TPOMEXYTOYHBIX KOHCYIbTaImii (ay. 448)

Jlocka, MynbTUMEUIHBIN IPOEKTOP, IKPAH

5. lTlomemenue st XpaHeHUS U OPO(UIAKTHYECKOTO OOCITYKHBaHUS Yy4eOHOTO
obopynoBanus (ayz. 445)

Crennaxu 11 XpaHEeHUs yaeOHO-METOIMUECKHI JOKYMEHTAIINN

6. YueOHas ayauTopwsi JUIS TPOBEACHHUS JIA0OPATOPHBIX paboT: Jaboparopus
aBTOMATH3aIMH TEXHOJIOTHYECKHUX MPOIIECCOB U Ppou3BoACTB (ay. 450)

JlaGopaTopHble yCTaHOBKH M TPUOOPHI 15 BBITIOJIHEHUS JJAO0OpaTOPHBIX padoT:

- nabopatopuslii ctenn «lIpomplnennasie natunkm», [I1-MAKC;

- nabopaTopHbIi cTeH I «JlaTunku TexHoorundeckoi nupopmanuny, 1THU;

- maboparopusiii cteHa «I[Ipombimnennsie narauku pacxoaa», IIJIP-CK + kommberoTep ¢
npeayctaHoBieHHbIM [1O oT u3rotoBuTEN .

- naboparopublii cTeHn «lIpombinuieHHBIe maTuWku  Temmepatrypsi», [IJIT-CK +
KOMITbIOTEp C npenycranoBieHHbIM [10 oT u3rotoBuTens.

- maboparopusiii cteHa «IIpombiniennsie gatunku gasiaeHus», [1J1J1-CK + koMmmbroTep
c nmpenycranoBiaeHHbIM [1O oT u3rotoBuTENS;

- mporpaMMupyeMblii jtormyeckmii koHtposuiep ITJIK-Siemens + HOyrOyk ¢
npenycranoBieHHbIM 11O oT u3rotoBuTeNs;

- 1abopaTopHbIN CTeHT K ABTOMATH3allMs CUCTEM TEIUIOra30CHA0KEHHSI U BEHTUJIISIIUI,
ATI'CB-09-11JIP-01 + HoyTOyKk ¢ mpeayctanoBieHHbIM [10 OT u3roToBuTENS;

- J1abOpaTOpHBINA CTEH] «ABTOMATU3ALUA CUCTEM BOJOCHA0XKEHUS U BOJIOOTBEICHUS,
ABUB-Y-01-12;

- nabopatopusbiii crenn «ITJIK-Omron-40 A-HH#»

- mabopatopHslii cten «OcHOBBI aBTOMaTUKN», OA-MP

7. VYyeOHas ayautopusi [Ais TpPOBEIEHUS JabopaToOpHbIX paboT: maboparopus
MHUKPOIPOIIECCOPHBIX KOHTPOJLIEPOB U CUCTEM yripaBieHus (aym. 437)

JlaGopaTopHble yCTaHOBKH JJISl BHITIOJIHEHUS Ta00PaTOPHBIX paboT:

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

- 1abOPaTOPHBINA CTEH/I ¢ KOHTpOJIepoM «OBEH».
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[Tpunoxxenue 1

Yuebno-memoouueckoe obecneuenue camocmosamenbHol pabomel 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. llepeuncnure QyHKIMN CUTHATBHBIX MOIYJIEH

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 NJIN» va s3pike LAD u
a3bike STL?

6. [IpuHnum neiicTBUS KOMaH/ BbIJCICHHUS (DPOHTA M KATYIIEK IMaMsITH.

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 ¢opmaTel BBINONHEHUS apuUPMETUUYECKON omepanuu

MMOAACPIKUBAKOTCS A3bIKaMU HpOFpaMMI/IPOBaHI/IH?

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

5. Kakue 0a30BbI€ THUIIBI AAaHHBIX HCIOJIB3YIOTCA TIpHU pCain3allin
MAaTEMaTUYCCKUX OHGp&HHI’I?

4. Peanuzanus
CUETYHUKOB

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

3. Kakyro nndopmanuro coaepxaT BbIX0Ja CUSTIHKA?




Ilepeyenn
JabopaTopHbIX pador

BOl'[pOCLI K 3allIMTE

4. IlpuBeauTe MpUMEPHI peaTUu3alui CUCTYUKOB

5. IlosicuuTe mpUOPUTET KOMaH/ YCTAHOBKHU, CU€Ta U cOpoca cueTynKa

5. Mzyuenune komaH
paboThI ¢ TaitmepaMu

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

3. IlpuBenuTe BpEMEHHYI JuarpamMmy TaiiMepa  3aJIep’KKU

BBIKJIIOUCHU L

4. B uem oTiirune paboThl TAMMEPOB 33JI€P>KKH BKIIFOUSHUSI 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 3HAa4eHMs, COOTBETCTBYIoIIEe 20 MUHYTaM.

6. biioxu maHHBIX,
(hyHKIIMOHAIIbHBIE
OJIOKH ¥ PYHKITUH

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 QyHKINNA U GYyHKIIMOHATBHBIX 0J0KOB. [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 OCHOBHBIE HACTPOCYHBIE MapaMeTpbl UMEIOT IMPOrpaMMHBIE
perynsTopsl?

3. Kakme THOBI  CTaHAAPTHBIX  PETYIATOPOB  pEaATM3YIOTCS
o6ubmmoteunsiMu  pyHkuusamMu? IloscHuTe 007acTH HCHOIB30BAHUE

9TUX PETYIATOPOB.

4. Kak ocymecTBiasercss HacTpoHka H
perynsaropa?

3allyCK CTaHAApTHOI'O

8. Opranu3aluOHHbIE
Onmoku

1. JlaiiTe mosicHEHME MOHATHUIO MpepblBaHUs npoueccopa. IIpuopurer
npepbiBanuil. Tumnsl npepsiBanuil. CriocoOb1 00pabOTKH MpEphIBAHUS.




Ilepeyenn
JabopaTopHbIX pador

BOl'[pOCLI K 3allIMTE

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

3. IIpusenute npumep coznanusg OB35, OB10 u noscHuTe Nopsa0K €ro
HaCTPOMKH.

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

5. Kakue oprannzaiinoHHble OJOKH MO3BOJISIOT PEaTU30BbIBATh paboTy
IIpOrpaMMBI B pEAJIbHOM 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. ®yHKIIMM peaKTopa OUYEPETHOCTH 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
muddepennupoBanus 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. MHOTOOHUTOBBIE
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 OTKJIKOYCHUC KOMaHA AJId I'PYHIIbL yCTpOﬁCTB 1o
JaHHBIM O Cpa6aTLIBaHI/II/I X KOHHOCBBIX C HCIIOJB30BaAHHEM




Ilepeyenn
JabopaTopHbIX pador

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 MNCPUOAUYHOCTH  HUCIOJIHCHUA

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. OyHKIMM MEHIO YIIPABIEHUS CEKBEHCOPOM
4. Ilepeuncnute HHCTPYKIMH ATAIIOB U Pa3/ielioB IIEPMAHEHTHOTO KOJIa

5. C KakuMH COOBITUSIMH MOKHO KOMOWHHUPOBATH HHCTPYKIIUH STANIOB?

16.
Kondurypuposanue
anrmapaTHbIX CPEJICTB

PLC B cpene Unity Pro

1. VkaxuTe OCOOEHHOCTH aJpecalii AaHAJIOTOBBIX W JTUCKPETHBIX
BXOIHBIX BBIXOIHBIX curHainos ITJIK.

2. TlocnenoBaTenbHOCTh CO3JaHMSI KOHGUTYpaLUU
cpencts I1JIK ¢ ynanennoit nepudepueii.

aIrrapaTHbIX

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

17. I'padpraeckue
CpencTBa
SCADA-cuctembl
WINCC

1. PackpoiiTie NOHATHE TUHAMU3AIUH.
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 pador

BOl'[pOCLI K 3allIMTE

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

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

18. I'moGansHBIE
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 WINnCC mist oOmena ganusiM uepe3 DDE

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

5. Knaccudukammss wunTepdeiicoB B3aumoneiicteus ¢ CYBJl. Hx
JOCTOWHCTBA 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
COBMECTHOH 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
JabopaTopHbIX pador

craumuii B8 WinCC SCADA?

4. AnropuT™m CO3MaHUS PACHpPENEICHHBIX 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. JlJornueckas cxema B3aumoaeiicteus SCADA u PLC

IIpumepbl BApMAHTOB 3aJaHUIl HA CAMOCTOATE/ILHYIO padoTy
Camocmoamenvnana paboma «Pazpadomka cucmemvl ynpagnenus cioHcHblM 00bEKHOM)

3aganue Nel: «Ynpasiaenue pooorom KUKA)
Pazpaborate mporpammy ymparienus poootom Ha CFC STEP7 ¢ mnpuMeHnenuem

MHOTOOHUTOBBIX OIEpaIii, OCHOBaHHYIO Ha UCIIOJIb30BAaHUHM HAOOPOB YUCEN-COCTOSIHUI poOoTa.

Onucanue moaesun

PoGor umeer 6 MOABMKHBIX 3JIEMEHTOB KOMaHbl YIPABIEHUS KOTOPBIMH: Ui TMEPBOrO
anemeHTa — nmoBopoT HaseBo Q0.0 (myresoit 10.0), moBopoT HampaBo Q0.1 (myreBoii 10.1); mst
BTOpOTO 31eMenTa — HaeBo Q0.2 (myresoit 10.2), nanpaBo Q0.3 (myreBoii 10.3) u T.1.

3apanue

Co3marp  ympapisiomyr0  poOOTOM  MporpaMMmy, KOTOpas  COIVIACHO  3a/JIaHHOU
MOCJIEI0BATEIIbHOCTH JICUCTBUH, IUKIWYECKH TEPEBOAUT MEXaHU3Mbl pOOOTa U3 OJHOTO
KpalHero TOJIOKEHHS B APYroe.

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 MeXaHHM3Mbl HYKHO IepemMewmiatb Ha dtane. Hanpumep,
11T o3Ha4aeT, 4TO cJeAyeT NepeMeliaTh NEePBbIi y3e1 HANPABO.

3aganue Ne2: «YnpasieHue po60TOM MaHHUILYJISITOPOM))
Paspaborate nporpammy ympasieHus pobotom 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.

PaGora Bcex MexXaHM3MOB MAaHUNYJISATOpAa JOJDKHA OCYIIECTBISATBCA B CTPOrOM
nocJieIoBaTeabHOCTH. HaunHas ¢ MCXOIHOTO COCTOSIHUSA, JaHHAs MOCIIE0BATEIbHOCTD J0JKHA
COOTBETCTBOBATh BapuaHTy 3amanHus (puc. 3). Hampumep, mansa mepeHoca METaUIMYECKOTO
W3JIeHs U3 MO3UIUK | B MO3ULUIO 7 TOJDKHBI OBITH BBITIOJIHEHBI CEYIONIME maru: 1) npusectu
MaHUITYJISATOP B UCXOAHYIO TO3UIHUIO; 2) OMYCTUTh KAPETKY; 3) OMYCTUTH 3axBaT; 4) BKIIOYHUTH
3axBaT; 5) M0KAAThCS MOJTHATHUS 3aXBaTa; 6) MOJHATH KapeTKy; 7) MOBEPHYTh CTOJ B KOHEYHOE
MOJIOKEHHE (OTIpy3Ka); 8) BHIABUHYTH MAaHUIYIATOP 9) OmycTUTh KapeTKy; 10) onmycTuTh 3axBar;
11) BBIKITIOUHMTH 3axBaT (3arOTOBKA IajaeT B MPHEMHbIN OyHkep 7); 12) moxaarbcs MOTHATHS
3axBaTta; 13) mogHATH KapeTky; 14) BTSIHYTb MaHUIYJIATOp; 15) MOBEpHYTH CTOJ B CTOPOHY
MO3ULIMH II0JIa4 3aTOTOBOK.

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



Tabauua 2

AI[peca H 0003HAYEHHS AATYUKOB MAHUIIYJATOpPA

Bxoanbl
OyHKINH Anpec | CumBoa KommenTapuit
Hcx. momoxk. ctoma | | 1.5 S1 JlaTuyrk HaYaIbHOM MTO3HMITUU CTOJa
Kon. monox. crona | |1.6 S2 JlaT4rK MOJI0KEHUS CTOJIA TIPH pasrpy3Ke
Kapertka BBepxy 10.0 S3 Bepxuzee nonoxxenne MaHUIyJIsITOpa
Kaperka BHU3Y 10.1 S4 HuxHee nonoxeHne MaHuIyasTopa
Manur. BeigBunyT | | 0.2 S6 [Honoxenne «CKJIAJL METAJIJI»
Manun. BTSHYT 10.3 S5 [Honoxenne «CKJIAJL HEMETAJII»
[Ipucocka BBepxy 10.4 S7 TpaHcropTHOE MMOJI0KEHHE TPUCOCKU
[Ipucocka BHU3Y 10.5 S8 [Ipucocka B MOMEHT MpHUCAChIBaHUS U OTITyCKa
Emxoctroi natuuk | | 0.6 S9 JlaTuvK HaTU4IUsS U3ICITHS
NHnykT. naTauk 10.7 S10 JlaTuynk MeTaInYeCKOro U3ICIHs
«HAY.YCTAH» 11.0 S11 [TepeBo CCTEMBI B TOJIOKEHUE 3arpy3KU
«ITYCK» 111 S12 3amyck pabodvero Iukia
«IIAT» 11.2 S13 PexuM 111aroBoro UCHOJHEHHS [IUKIIa
«IUKII» 11.3 S14 PexxyM 0CTaHOBKHY B KOHIIE IIMKJIA
«ABAP.CTOII» 114 S15 OcTaHoB MaHUITYJISITOPA (3aXBaT HE BHIKIL.)
Brixoanl
OyHKIMU Anpec | CumBon KommMmenrapuit

Cron x xoneuyHoit nosuuu | Q 0.0 M1 [ToBOPOT K MO3ULMK pa3rpy3Ku

Cron x HavanpHOM no3unuu | Q 0.1 M2 [ToBOPOT K MO3UIUH 3arpy3Ku

Kapertka BBEpx Q0.2 M3 [Tonvem kapeTku

Kaperka BHU3 Q0.3 M4 OnycTuTh KapeTky

MaHunynasaTop BbIIBUHYTb Q0.4 M5 BBIIBUHYTH KapeTKy

MaHunynsaTop BTSIHYTh Q0.5 M6 BranyTh KapeTky




3axBaT BHU3 Q0.6 M7 OnycTuTh 3axBaT

3axBar BKIIOUYUTH Q0.7 M8 Bximtouenue BakyyMHOTO 3axBaTa

Camocmosamenvuasn padboma «Pazpadbomka cucmemsl ouchemuepckozo ynpasieHus
3A0AHHBIM 00bEKMOM)

3aganue Nel: Pa3paGorka cucremMbl BU3yaJlu3alun KOHBeliepa

Onucanne napaMeTpoB Mo/e/ I KOHBeiiepa

[Iporpammuasi mMoziens KoHBeliepa mnpencrasiser coboit DDE cepsep u obGecneunBaer
CUMYISILIMIO TIpOIIecca YNpPaBICHHUS KOHTPOJUIEpOM 0O0BeKTOM-KOHBelepoM. Heobxommmo
obecrieunth anekBatHoe mpencraBieHne B SCADA Tekymiero cocTosHHs KOHBEiepa Iyrem
aHann3a HHPOPMAITMOHHOTO OOMEHA MEXKTy 00BEKTOM U MUKPOMPOIIECCOPHBIM KOHTPOJIJIEPOM U
o0ecrieunTh TMepeaadyy CHUTHAIOB 33JaHHOTO YPOBHS 3allOJHEHHWS EMKOCTEH | PYYHOTO
ynpasienus u3 Intouch B monens. [lepedyens curuanos, ¢ kKotopsiMu 10/bkHa padotate SCADA,
npuBeieH B Tabnuile 3. Jlnanor mporpaMMbl MOJIENN NIPUBEJIEH Ha puC. 4.

Jis opraHu3anuu CBS3M HEOOXOJUMO HACTPOUTh TOYKY JOCTyHa CO CIEIYIOLIUMU
napamerpamMu — uMs cepepa (Server Name) Server, ums rpynmsl napamerpos (Topic Name)
takke Server. mena otnmenbHbIX mapamerpoB (Item Name) ykasaHbl B TaOnmHIE W PSIOM C
COOTBETCTBYIOLIUMH MHIMKAaTOPaMU U KHOIIKaMU cepBepa (Hampumep, uid 3aganus M7, a mid
pexuMa paboTel aBTOMar/pydnoe M6). Ilapamerpsl, HaumHaromecs ¢ OykBel M MokHO
IepeaaBaTh cepBepy, TaK KakK MPEArojaraercs, 4To OHM PACHOJIOKEHbI B MapKepHOH obiacTu
HaMATH KOHTPOJUIEPA.

~ Moaenb KOHBelepa E@@

DSwMA B
MyneT

| O Astomar/pyy |

TCropriva] ] Cran(Ms) |
Sapanue [M7)
|
70 =
Yucno mect

3 j‘ [ Chyyalinas ovepeib

‘ Copoc

Bk KataHae:

o Daruuk. Hanuuae Taped (10) @ NEuskeHue koneekepa Q0]
O Mozuuna zananHeHua [11] O 3anonHeHue [pazaue] (31)
O Orrpys [12]

@ Aeromar (ME]

25 YposeHe, % [13]

Puc. 4. luanorosoe 0KkHO NporpaMMHoOIi Moae/ i KoHBeiiepa-DDE cepBepa
Ta6nuua 3



[lepeuens curnanos, popMupyembix Mojienbio «KoHeiep»

O6o3nauenue B | DDE Onwucanune
MoOJenu Item
JIBmoxenue Q0 | Komanna, popmupyemasi KOHTPOJIJIEPOM Ha JBH)KEHUE KOHBelepa
KOHBelepa
3anojgHeHue Q1 | Komanna, popmupyemas KOHTPOJIEPOM Ha 3ar0JIHEHHE EMKOCTH

(paznuB)

[To3unus 11 | Jarumk — myTeBO BBIKIIIOYATENb, IPUA CpadaThIBAHUN KOHTPOJLIED,
3aMoJIHEHUS paboTasi B aBTOMaTUYECKOM peXHME, OCTAHABIMBAET KOHBEHEp
VYposens, % I3 | JlaTumk — Tekyuiuii ypoBeHb 3anoiHeHus emkoct  (0-100%)

3aganue M7 | Mepkep — 3aJlaHHBIN YPOBEHB 3aNOTHEHUS EMKOCTH
ABTOoMmaT/pyu M6 | Mepkep — onpeziensieT pexxuM paboThl apTomatiueckui (1) wim

pyuHoii (0). B aBTomaTnueckom pexxuMe KOHTPOJUIEP YIpaBiseT
MIPOLIECCOM 3aTIOJTHEHHS] U MTEpEMELIEHUSI EMKOCTEN a B pydHOM
pexuMe nepeaaeT Ha 0ObEKT KOMaH/Ibl, OTJaBa€Mble OIIEPATOPOM
Crapt M4 | Mepkep — koMaH/1a 3aITyCKa CHCTEMBI B aBTOMAaTHIECKOM PEKHME.
CpabaTbIBaeT pH MO3UTUBHOM (POHTE
Cron MS | Mepkep — kOMaH/1a OCTaHOBA CUCTEMBI B aBTOMATHYECKOM PEKUME.
CpabaTbIBaeT pH MO3UTHBHOM (DPOHTE
K. Crapr MO | Mepkep — KOMaHJ1a 3aIlycKa JICHTBI B py4HOM pekume. CpabaTbiBacT
IIPU O3UTUBHOM (PPOHTE
K. Cron M1 | Mepkep — KOMaH/ia OCTaHOBA JICHTHI B py4HOM peskuMe. CpadaTbiBacT
IIPU MO3UTUBHOM (PPOHTE
P. Crapr M2 | Mepkep — koMaH/1a HavyaJia 3arl0JIHEHUS B PYYHOM PEKHUME.
CpabatbIBaeT npu NO3UTUBHOM (HPOHTE
P. Cron M3 | Mepkep — kOMaH]1a OCTaHOBA 3AIOJIHEHHSI B PYYHOM PEXKUME.

CpabatbIBaeT npu NO3UTUBHOM (HPOHTE

3aganue Ne2: Co3gaHue CHCTEMbI BU3YAJTH3AIUH NIPOLECCa COPTHPOBKHU HU31eJIHi

3aganue:

PO0OTOM-MAaHHITYJIATOPOM

Hcnonb3ys B KauecTBE 00BEKTa MOJIENb PoOOTa-MaHUMYJIATOpa (PHC. 2) MO COPTUPOBKE
W31, YIIPaBIsIEMOr0 MUKPOIIPOLECCOPHBIM KOHTPOJUIEPOM, CO3/1aTh CUCTEMY BU3YaJIU3aLIUH.
[TonkmroueHue K ympapisiolleld mporpaMme Juis Mojenu (pa3pabaThiBaeTcsi MPU BBITOTHEHUN

CaMOCTOSATEIbHOM pa6OTLI

«YnpasijieHMe Ppo0OTOM MAHHUNYJIATOPOM») MOXET ObITh




BeITIONTHEHO Yepe3 cumyisitop PLCSIM, nu6o mampsmyro yepes DDE. Ha3Banus mapamerpoB
(DDE Item) st cYuTHIBaHUS JaHHBIX COOTBETCTBYIOT CTOJIOIY aapec TaOaHIbI 2.

Ha puc. 5 MpEeaAcTaBJICH MIPUMEDP OPraHu3allu BU3yaJin3aluuu.
STOP RUN

Q0O |

& [@

Puc. 5. Ilpumep muemocxemol gusyanuzayuu pabomuvl 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

KOMIICTCHII
n

[Inanupyemsle
pe3yNbTaThl 00YICHHUS

OneHouHbIE CpeICTBA

OIIK-7: CnocoGeH ocymiecTBIATh 000CHOBaHHBIN BBIOOp, pa3pabaTbiBaTh U PEaln30BbIBATH HA

IMPAKTUKE CXECMOTECXHUUYCCKUC, CUCTCMOTCXHUYCCKUEC U allllapaTHO-IIPOIrpaMMHBIC PCIICHUA IJId

CHUCTCM aBTOMATU3allU U YIIPABJICHUSA

OIlK-7.1

[Ipumensier
COBPEMEHHBIN
WHCTPYMEHTAPUN
MIPOEKTUPOBAHUS
MIpOrpaMMHO-aNIapaTH
BIX CPENCTB JUTSt
peuieHus 3a1a4
aBTOMAaTU3aIU1 u
YIPABIICHUS

o s

10.

11.

12.
13.

14.

Teopemuueckue 6onpocwi:

KakoBbl OTiMumMs B OpraHu3anyy JTOCTyIa K
BXOJTHBIM/BBIXOTHBIM CUTHAJIaM
KoHTpoJsuTepoB Siemens u Snider Electric?
Kakue tunel unTepdeiicoB UCMONB3YIOTCS MpU

MIPOTPAMMHUPOBAHUHT MIPOMBIIIIICHHBIX
KOHTPOJIJIEPOB?

Kaxue cpencTBa HCTIOTB3YIOTCS TUTST
OpraHu3aIun B3aMMOJICUCTBHUS MEXIY
YPOBHSIMU HepapXUIECKUX CUCTEM
yrpaBJieHus?

Kakne ¢pyakmuu Beimoanaser SCADA?

Kaxue KOMITOHECHTBI BXOJAT B
OJIHOTIOJIH30BATEIIBCKYIO APM? Kakne
BO3MOJKHBI BapUaHTHI MOCTPOCHUS

OJHOIIONb30BaTeIbckor APM?
Kakue ocHoBHbIE CTpyKTyphl ypoBHs HMI

UCIIOJIL3YIOTCSI B COBPEMEHHBIX CHCTEMax
yrpaBJieHus?
Kakoe  oTnnume  MHOTOIOJIb30BATEILCKOM

CHCTEMBI YC€JIOBECKO-MAaIlIMHHOT'O I/IHTep(l)eﬁca OoT
O,Z[HOHOHBSOB&T@HLCKOI‘/'I?

Uro Ha3pIBAlOT pacnpeici€eHHONM CHUCTEMOMU
APM?

Kakoe cnemumanu3upoBaHHOE IPOrpaMMHOE
00ecCIeUeHUE HCIOIb3YEeTCS Il MOCTPOCHUS
APM ¢ pgoctymoM dyepe3  TJI0OaNbHYIO

KOPIOPAaTUBHYIO CETh U ceTh MHTepHeT?

Kakast ocHOBHasi o6nacTe npumeneHust APM c
JOCTYIIOM 4epe3 TI00albHYI0 KOPHOPaTUBHYIO
ceTb u ceTb HTEpHET?

Kakue Tumbl mporpamMmaropoB HCIOJIB3YOTCS
npu nporpammupoBanuu PLC S7-300/4007?

Yro takoe Simatic Manager?

Kak opranmsyercsi ycTaHOBKa JHMIIEH3MOHHOTO
Kiroda Simatic Manager?

Kakue anropuT™bl ynpaBlieHUs BXOST B COCTaB




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeICTBA

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.
32.

33.

oubmmorek Step 77

Kaxkne cpenbl UCIIOJIB3YIOTCS pu
POrpaMMHUPOBaHUH KOHTpoJuiepoB S7-200 u
S7-1200? KakoBbI OCHOBHBIC OTIUYHS B
(GYHKIUAX STUX KOHTPOJUIEPOB?

JlaliTe CpaBHHUTEJIBHYIO OLIEHKY CEMENCTBaM
koHTpoJutepoB S7-300/400 u S7-1200/1500.
Hsnoxnre MIOPSIA0OK KOH(UTYpUpPOBaHUS
unctpymerrapuss WinCC s BEIBOAa JaHHBIX
Ha 3KpaHbI ¢ UCIT0JIb30BaHNEM TPApUKOB.
H3noxwute MOPSATIOK HACTPOUKHU
paclpenesieHHOH  CHCTEMBI  JIUCIIETYEPCKOTO
yrnpasienuss Ha 6a3ze WINCC ¢ mpumeHeHneM
pEe3epBHOTO cepBepa U KIIMEHTOB.

Kakune mucrpymentsr WINCC mpenHa3sHaueHBI
JUIS  OpraHMW3ali  paboOThl  omepaTopa C
CHUCTEMOM COOOIICHUH 1 TPEBOT?

[lepeuncnure CHOCOObI TMHAMHU3aInN
nu3o0paxxenust Ha mEHEMocxemax WInCC.
W3noxkute  OpPUHLUUIOBL  CTPYKTYPUPOBAHUS
mporpaMMbel B KoHTpoJiepax S7-300/400 wu
S7-1200. Ha mnpumepe WU3I0KUTE TOPSIOK
CO3/1aHHUS MOJIb30BATENbCKON (DYHKIIMH.
IMosicaute MOPSAIOK NEUCTBUN npu
KOH(MUTYPUPOBAHUH CTaHIUHN S7-1200,
S7-300/400, S7-200.

Jnsa  pemieHuss KakuxX 3a4a4  yIpaBJICHUS
nenecoobpasno npumeHsTs s3piku Graph, SFC,
CFC?

Kakue A3BIKH IpOrpaMMUPOBAHUS
MOJIJIEP>KUBAIOT cpena Step 77

[lepeuriciuTe OCHOBHBIE MHCTPYKLUHU fA3bIKa |L
U TOpUBEOUTE  NPUMEP  MPOrpPaMMBI  C
HCIIOJIb30BAaHUEM KaTYIIEK C TaMSThIO.
[Tepeuncnute neiictBus s3bika SFC B cpene
Unity Pro.

Kakumu KOMaHJAaMH peanu3yroTcs
apupmMernyeckue QyHKIum?

Kakue hopmats! BeIOIHEHUS apu(METHIECKOM
omepanuu MO ITIePKUBAIOTCS SI3BIKAMHU
MpOrpaMMHUPOBAHUS?

Kaxune ObIBAIOT BUABI CUETYHKOB?

[TosicHuTe MPUOPHUTET KOMAH/I YCTAHOBKH, CUETa
u copoca cueTunka

[Tepeuncnure TUIBI TaliMepoB B cpene Step 7.
[Ipoussenure YTCHHE JIMArHO CTHYECKHUX
coo0IIeHni polieccopa KOHTpOJIepa
[TpousBenuTe OTIAAKY MIPOTPAMMBI YIIPABICHUS




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpesicTBa

¢ ucnonbp3oBanueM VAT Tabmumsl U pexuma
MOHUTOpPHHTa  mporpammbel.  Kakume  eme
OPOTPaMMHBIE CPEACTBAa OTIAIKH JUISL STOTO
UCIIOJIB3YIOTCSI?

34. Kakoe OCHOBHO€ HAa3HAUCHHE CHCTEMHBIX
bynkuil 1 QyHKIMOHANBHBIX 0JIOKOB B Step 77

35. 3anummuTe OCHOBHBIE OTEpaIMyd  pesieiHHOMN
JOTHKH,  KOTOPBIE  HWCHONB3YIOTCS  TIPH
IPOEKTHPOBAHUH PEIICHHBIX CXEM.

36. [IpuBequTe mpUMeEp NPOTrpaMMBI Ha S3BIKAX
LAD u STL peanu3zyromniuii 0CHOBHBIE OTI€paIin
pENEUHOM JIOTUKH.

Ilpaxkmuueckue 3a0anusn:
1. TlpomsBenutre KOHPUTYPUPOBAHHWE CTAHIMH C

yaalleHHOW mepudepueil o 3alaHHOMY COJIEPKAHUIO
000pyI0BaHUS:

2. Jlns xontpomnepa S7-400 HacTpoiite noctym K
JMCKPETHBIM BXOJlaM TaK, YTOOBI aJpec NepBOTo BX0ja
osu1 14.0.

3. B SCADA WinCC peann3oBaTh aHUMAIIHIO




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeICTBA

MEPCKITOYCHUA COCTOSIHHI ABYX KJIAIIaHOB:

OMIOFF |- - . o ‘ QOFF |

4. B cpene WINCC cospaiite B kiacce tpeBor Error
HOBBIN THUIT TPEBOT C MIMEHEM I10 CBOEMY YCMOTPEHHUIO.
Hacrtpoiite 1BeTOByr0 ramMmmy Uis  COOOIICHHIA
CO3JTaHHOTO HOBOTO THIIA TPEBOT.

5. B cpeae WINCC co3paiiTe moab30BaTeIbCKHI apXUB
«Operatorsy W 3amoJIHATE €ro JaHHBIMH COTJIACHO
3aJaHUIO:

B User Archive Editor -

Project Edit  View Runtime Data Help
EH K2
=[] archives Mame alias | Type [ Len:
[l operators OD:Cpcity | String 10
] Opvorks [E opharne Skring 10
00 Wiews E ophumber Nurnber (integer)
[0 opvearBorn Number (integer)
£
+ D OpMame | EleearBoml OpCity | OpNumber
1 Mike 1/ Tagi 1
2 8 lvan 5| Saratov ]
3 7 lvan 5| Saratoy ]

OIIK-8: CnocoOeH BbIOMpaTh METOJbl U pa3pabaThbIBaTh CUCTEMbI YIPABICHUS CIOXKHBIMH
TEXHUYECKUMHU 00BEKTaMHU M TEXHOJIOTHYECKUMU MPOLIECCAMU




CrpyKTypHBI

1 DJIEMEHT [Inanupyemsle
OneHouHbIE CpeICTBA
KOMIICTCHIM | pe3yibTaThl 00yUCHHS
u
OIIK-8.1 [Ipumensier Teopemuueckue éonpocwi:
COBPEMEHHBIE METO/IbI 1. Kakue Gnoku peanu3yroT (yHKIUH KaTYIIEK C
pa3zpaboTku namsTeio Ha CFC?
TEXHUYECKOTO, 2. Hasnauenme OnokoB mnepexmodenuss SEL u
UHPOPMALMOHHOTO U MUX B CFC.
AITOPHUTMUYECKOTO 3. Tlepeuncnure OIOKH, peaaH3yIOIIME OMEPALUN
o0ecrieyeHus  CHUCTEM mHoro6uroBoro U, MJIN, orpunanus B Step 7.
aBTOMAaTU3alU1 u 4. OcobenHoctu pabotsl 6;okoB AFP u Timer_P
yIpaBICHUS CFC.
5. B ueMm omimume peanuzanué MOJIIPOTPaMMBI B
Bune FB 6moxa u CFC cxembr?
6. Haznauenue 6moxoB R_TRIG, F_TRIG?
7. MOXHO 1M HacTpaWBaTh YHCIIO BXOJOB OJOKOB
muckpeTHoi tornku Ha CFC?
8. Ilepeuncnute onepanyy MOOUTOBOTO C/IBHTA.
9. Ha3naueHme MHOTOOMTOBBIX OTEpalMid TIPU
yIIpaBJICHUN
10. Kax opraHn3oBaTh OTKIIOYEHHE KOMAHJ JUIS
TPVl YCTPONCTB IO JAHHBIM O CpabaThIBAaHUU
ux KOHIIEBBIX c UCMOJIb30BaHUEM
MHOTOOMTOBOM JIOTUKU?
11. Kak  HajmoXWTh MAacKy JUIS  BBIJCICHUS
COCTOSIHUS TpeOyeMBbIX OUTOB?
12. KakoBa CTPYKTYpa OMOMITOTEYHBIX
peryasTopos Step 7 ¢ HENPEpBIBHBIM BBIXOJOM
Y I1aroBOTO THUMa?
13. Kakue oOCHOBHbBIE pa3fenbl BXOIAT B COCTaB
OUOJIMOTEKH aJIrOPUTMOB PEryJIUpOBaHUS B
cpeae Unity Pro?
14. Kak opraHu3oBaTb KOHTpOJIb MEPHOAUYHOCTH
ucroaHeHus nporpammel Ha CFC?
15. Kak HacTpouTh MNEPUOAUYHOCTb HCIIOJIHEHHUS
nporpammbel CFC?
16. Ha3HaueHune TEKCTOBOTO COEANHEHUS
17. B uyem oTnuuue peanu3alMy MOANPOIPaMMBI B
Bune FB omoxa u CFC cxemsi?
18. Ilepeuncnure OCHOBHBIE CTPYKTYpPbI IPOrpamMm
[I0CJIeI0BATEIbHOTO YIIPaBICHUS
19. Buasl u HasHaueHue OsokupoBok Interlock wu
Supervision
20. @YHKIUU MEHIO YIPaBIECHUS CEKBEHCOPOM
21. IlepeuncnanTe MHCTPYKLMHU 3TAllOB U Pa3JEsIOB
HEePMaHEHTHOTO KOJa
22. C KakUMH COOBITHSIMU MOKHO KOMOHHHPOBAaTh
UHCTPYKLIUHU 3TAanoB?
23. Ilepeuncaure Tunsl curnaios B CFC.

Ipakxmuueckue 3a0anus:




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeICTBA

1. Pa3zpaboraiiTe mporpaMMmy yrpaBieHHs OOBEKTOM C
UCIIOJIb30BaHUEM CTaHJAPTHOTO Ooka
[IN/I-perynupoBaHusi C HENPEPBIBHBIM BBIXOJAOM Ha
Step7.

2. Pa3paboraiiTe porpaMMy yIpaBieHHs 0OBEKTOM C
UCTIOJIE30BaHMEM  HCIIOJIHUETETBHOTO  MEXaHHW3Ma
MOCTOSTHHOW CKOPOCTH ¥ CTaHJApTHOTO IIaroBOTO
perynaropa Ha 6a3e [IN]/[-3akoHa perynupoBaHusl.

3. BBINONHUTE HACTPOUKY OJ10Ka HTUPOTHO-UMITYIIbCHOM
Moy Step 7 anst GopMHUpOBaHUS UMITYJIBCOB C
3a/laHHBIMHM BPEMEHHBIMU MTapaMeTpamHu.

4. Eciin ¢ ALII momynst aHaIoroBoro BBOJa MPUXOIUT
curHan 32768, TO Kakoe 3HAUYCHHE HaNpsHKEHUs
KOJIUPYETCS 3TOW BEIMYMHOM, €CIM MOJIYIb HAacCTPOEH
Ha nuamna3oH +-10B?

5. 3anumure  MareMaTU4ecKoe  PEKyppeHTHOE
BBIpOKEHUE  UIS ~ YHCIEHHOTO  HHTETPUPOBAHMS
BXoaHOTO. Pa3pabotaiite mporpamMmmy Ha si3bike STL aiis
YHUCIIEHHOTO HMHTETPUPOBAHUS BXOAHOTO CHTHaja IO
MPEICTaBICHHOMY BBIPAXEHHUIO.

6. 3anuiuTe peKyppeHTHOE BbIpakeHue uid (uIbTpa
loro nopsinka. Pa3paboraiite nmporpammy QruibTpa mo
JTAHHOMY BBIPa)KEHHUIO.

7. PeammzoBarh omepanMd  MHTCTPUPOBAHHS U
muddepennupoBanus B cpene CFC.

8. Paspaboraiite mporpammy Ha CFC, HeoOxoaumyro
st peanusanuu [11-3akoHa yrnpaBieHus.

9. CoctaBbTe mporpammy amnsi Beiaenenus outos 10.0,
11.0, 11.1 B cnoBe IWO u xonmupoBaHMs MX cTaTyca B
cootBercTByomue Outet MWO ¢ wucnons3oBaHuem
MHOTOOUTOBBIX OTIEPAIIHIA.

10. CocraBbTe nmporpammy oTkiroueHust komana QO0.0,
Q0.1, Q0.2, Q0.3 npu cpabaTbIBaHUU
cootBercTByromux margukoB 10.0, 10.1, 10.2, 10.3 ¢
UCIOJIb30BaHNEM MHOTOOUTOBOM JIOTHKH.




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeICTBA

11. Peanu3oBarh CTPYKTypUPOBAaHHUE IPOTPaMMBI
YIIPaBJICHUS MOJAENbIO CII00BOM TENEKKH, YIIPABICHNUE
KOTOpPOM MPOUCXOJUT IO HAXKATUIO JABYX KHOIIOK Ha
IIOCTYy oOIlepaTopa: KHOIIKa «BIIEpPEeI» K PpOJbraHry,
KHOTIKA «Ha3a/» Ha CKJIaJ.

Hoct oneparopa KkHOMKa "Bnepea” 100 "Bnepea” - Q0.0
kHonka “Hazag “-101  “Hasan" - Q0.1

o o nar'CronBrepea” - 102 fIK"Bnepen”- Q0.2
- aar'CronHasan "-10.3  AK"Hasan" -Q0.3
Buepen  Hasan aar KoruBnepea' - 10.4
Conbt nar"KoruHaszan - 105
Ponbradr [ ‘ Crnman
KBl®| @cs CH @ |@ KH
mt)‘ T |

PeanuzoBaTh omepanuu MepeMelIeHHus TEJNerd B
IIPOU3BOJIBHYIO CTOPOHY B BUJE (PYHKIIUU:

Erepen
FE1

"K_Enepen” I0.0) nove _sta

nostartl light [—

nosStartz
| C
"CB" I0.2Z| X
"KB" I0.4|
Hasan
-
1/7
"K_Hasam” I0.1] move_sta move [—|
| nostaztl | | light [ —
"Brepen” Q0.0) nostart2

c
“Hazam” 00. 1| X

“CH" I0.3

“KH" I0. 5

12. B cpexe WInCC paspaborars cepBep MPOEKT C
OJTHUM 35KPaHOM, Ha KOTOPOM IIPOUCXOJUT MU3MECHEHHE
[[BeTa M300paXEHHUs JIaMIIbl NPU HaKaTUHU HA KHOIIKY.
Paspaborare kimentckoe WINCC mnpuioxenue u
HOJKJIFOYUTB €0 K CEPBEPHOMY NMPHIIOKEHHIO.

13. Paspaborarb mporpaMMmy MacIITaOHpPOBAHUS
CUTHAJIOB pPErylaTopa C HENPEPHIBHBIM BBIXOJIOM B
nuarazone  [0..100] s BbIBOJA cHUTHajla Ha
aHaioroBelii BbixoA [0..10B] ¢ wucnons3oBaHueM
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1 DJIEMEHT
KOMIIETEHI!
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pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeICTBA

CTaHIAPTHBIX OJIOKOB Step7.

14. PeanuzoBaTb  TpPEXMO3UIMOHHBIA  peIeHHbIN
PETYISATOP C 3a/JIaHHOW 30HOW HEUYBCTBUTEIHHOCTH U
YPOBHSIMH YIIPABJISIFOIIETO CHTHAJIA C TPHUMCHEHUEM
6imoxka MUX. B kauecTBe 00BbeKTa UCHOJB30BaTh OJIOK
pacyera cKonp3smiero cpeaHero mo 30 1uKIaM  —
SAMP_AVE. Perynsarop paboTaeT B COOTBETCTBUU C
YCIIOBHSIMH:

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

rJie € — CUTHaJ PacCoriaCoOBaHMUs, T.C. Pa3HHIIA MEXKIY
3a1aHHBIM u HeﬁCTBHTeHBHBIM 3HAYCHUECM
perylupyeMoro napamerpa

15. PeanuzoBaTh CUUTHIBaHUE 2-X aHAJIOTOBBIX
curHanoB. Ecnu ux pazauna npesbimaet SB, To ropur
namna Q0.0, B mpotuBHOM citydae roput jJamma QO0.1.
Pa3Huily cUrHAJIOB BBIBECTH HAa aHAJIOTOBBIN BBIXO.
Jlns npeoOpa3oBaHMs aHAJIOTOBBIX CUTHAJIOB B
NeHCTBUTENbHbIE BETUYUHBI 1 HA000POT UCIIOIb30BATh
FC105, FC106. HactpouTs mapameTpsl anmapaTHOTO
IpephIBaHUS — €CJIN JTI000H 13 aHAJIOTOBBIX CUTHAJIOB
BBIXOJUT 32 npenensl [-9;+9] B, To BeinoiHeHUE
TPYIIBI C OCHOBHOM mporpammoii B OB35
npekparnraercs, a Q0.0 m Q0.1 = 0.

16. Hexotoprie BOP — 6a3oBbic onepaTopbl He
oOnagaroT BXxoaoMm EN, mo3Bosstronium
KOHTPOJIUPOBATD BBI30B ATHX OJI0KOB. TakuMm 0J10KOM
SIBIISICTCS, HAIIPUMEP, TOCTATOYHO BaXKHBIN OJIOK
nepeximouenust SEL_R. PeanuzoBaTths nporpammy
BbIBoa Ha QWO 3nauenunii 1z MW2 u MW4 B
3aBUCUMOCTHU OT coctosiHus kHomku 10.0. BeiBoa
IIPOM3BOJIUTCS TOJBKO B ciaydae, ecau 10.1=1.

17. Peanu3oBath cienyroulyto nporpammy: Eciu (ecth
¢pout o MO0.0 u Het dhponTta mo MO.1) unu (ecth
dpout o MO.1 u Het ¢pponTta mo M0.2) To BKIIOUUTH
aammy QO0.0. Jlamna cOpaceiBaercs knonkoi 12.0.
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1 DJIEMEHT
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pe3yNIbTaThl 00YICHUS

OneHouHbIE CpeICTBA

OIIGHI/ITI) BJIMAHUC OUCPCAHOCTH MCIIOJTHCHUS 0J10KOB
Ha paboTOCIOCOOHOCTH MPOTPaMMBbI.

18. Peanm3oBaTh cxeMy MEPEKITIOYCHHUS YETHIPEX JIAMIT
COTJIACHO MPOU3BOJIBHO IPUHATON BPEMEHHOM
IIOCJIEZIOBATEIbHOCTH.

19. Peanm3oBaTh COOCTBEHHBII CYETUHK C
UCTIOJIb30BAHUEM KOMaH I BBIJICIIEHUS (pOHTA U OJIOKa
uHTerpatopa. CoxpaHuTh cueT4yuk B Buje FB.

20. PeaimmzoBats B OB1 nporpamMmy ympasiieHus ¢
HCII0JIb30BaHNEM HETPEPBIBHOTO peryisitopa. B
KayecTBe 00beKTa JUIs co3/1aHusl dPdeKTa HHepLUUU
UCIIOJIb3YeTCs OJIOK pacdeTa CpeJHEero 0 BPEMEHH
3HAYEeHUs curHaja. Vcmob30BaTh 0J0KH OMOINOTEKU
CFC st onipeniesieHusI TEKYIIESH MePHOTAIHOCTH
Be3oBa OB1.

21. Peanmn3oBaTh cXeMy pacdyeTa BpEMEHH MEXIy ABYMS
MOCJICTHUMH HOKAaTUSAMH Ha KHOTKY ¢ agpecom 10.0
(Bpemst MeX Iy TO3UTUBHBIMH (PPOHTAMU) C
ucnonp3zoBanneM pynakauit TIME_BEG u TIME_END.
B naHHOM 3amaHuM MOXKET OBITh OYCHBb Ba)KHA
MIOCJIEIOBATEIIbHOCTh UCTIOTHEHUS OJIOKOB, KOTOPYIO
MOJKHO U3MEHHTD B PEIAKTOPE OUEPEIHOCTH
UCIIOJTHEHUS OJIOKOB.

22. Peanmu3oBaTh yIpaBJCHHUE MOJICIBIO CISIOOBOM
TEJICKKH C MCIIOJIb30BAaHUEM SI3bIKA TIOCIICIOBATEIEHOTO
ynpasienus Graph.

23. Peanu3oBaTh MacKMPOBAHWE CHUHXPOHHOW OMIMOKH
JocTyna B cpene Step7 K HecyliecTBYHIIEMY OJIOKY
naHHbIX DB1, BBI30B KOTOPOTO CliENyeT Pa3MECTUTh B
OBL.

24. BpINOMHUTH JUarHOCTUKY MpUUYuHbI epexoga CPU
S7-400 B coctosnne STOP ¢ wucnonb3oBaHueM
quarHoctudyeckoro Oydepa mnpu HaIWYMM  BBI30Ba

HecymecTBytoniero Onoka FC2 B cymiectBylomeM
6moxke FC1.

25. Bemonauts noaxirouenune SCADA WInCC k PLC




CrpyKTypHBI
1 DJIEMEHT [Inanupyemsle
OneHouHbIE CpeICTBA

KOMIICTCHIY | PE3yIbTaThl 00y4eHHs

n

S7-400 uepe3 wmutepdeiic MPl u cuurtare oOmacTh
namsata PLC MWO.

26. Bemonauts moaxarouenne SCADA WINCC k Excel
yepe3 uaTepdeiic DDE u cuurare sueiiky Al mepBoro
JUCTA.

6) HOpﬂlIOK NMPpOBECACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTalui, I0Ka3aTe/im 1 KPUTCPUH
OICHUBAHMUA:

HpOMe)KYTO'-IHaH arTrecranusd 1o JUCIHUIININHE BKIIFOYACT TeOpeTI/I‘-IeCKI/Ie BOHpOCBI,
ITIO3BOJIAKOIINEC OLICHUTH ypOBeHB yCBOGHI/ISI O6y‘-IaIOHH/IMI/IC$I 3HaHHI>'I, nu HpaKTI/IquKI/Ie 3aaHud,
BBISIBIISIFOLIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHU, TPOBOIUTCS B OpME dK3aMeHa
¥ 3a4UeTa C OIECHKO.

DK3aMeH M0 JaHHOW NUCIMIUIMHE TPOBOIUTCS B YCTHOM (hopMe IO IK3aMEHAITMOHHBIM
OwmteTaM, KakIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOTIPOCA U OJTHO TPAKTUIECKOE
3a/laHueE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OUEeHKOI U IK3AMEHA:

— Ha OIICHKY «OTJHYHO» (5 6a/I0B) — 00YJarONIMHACS IEMOHCTPUPYET BRICOKHUH YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMATHYECKOE U ITyOOKOE 3HAHUE
yueOHOTO MaTepuaia, CBOOOTHO BBITOIHAET MPAKTUYCCKHUE 3aJaHUsI, CBOOOJHO ONIEPUPYET
3HAHUSIMU, YMEHUSMH, IPUMEHSET UX B CUTYallUsX MOBBIIICHHOHW CII0KHOCTH.

— Ha OIICHKY «Xopo1ioy» (4 6amra) — oOydarmuiicss AEeMOHCTPUPYET CPEAHUI YPOBEHB
Cc(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyAHEHHSI TPH aHATMTHYCCKUX ONIEPAIUsX, IEPEHOCE
3HAaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/0BJIETBOPUTENbHO» (3 Oaria) — 0Oydarouuiicss 1IeMOHCTPUPYET MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPHUATHI JOMYCKAIOTCS
OILIMOKH, MPOSIBISIETCS OTCYTCTBUE OTICNbHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YJarOIIUNACS
WCIBITHIBAET 3HAYUTEIbHBIC 3aTPYAHCHUS MIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMH TIPH HX
MEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (2 Oanna) — 00yJaromuiics JeMOHCTPUPYET 3HAHUS
He 6o1ee 20% TeopeTHyecKoro MaTepuana, T0MyCcKaeT CyIIeCTBEHHbIE OIINOKH, HE MOYKET
MOKa3aTh WHTEJUIEKTya IbHbIe HABBIKM PELISHUS MPOCTHIX 3a/1a4.




— Ha OIICHKY «HEeYT0BJIETBOPUTEIbHO» (1 Oarn) — 00ydaromuiics He MOXKET IMOKa3aTh 3HAHUS HA
yYpOBHE BOCIIPOHU3BEICHHUS U 00BACHEHUSI HHPOPMAIIMH, HE MOXKET IMOKa3aTh HHTEIUICKTYalIbHbIC
HaBBIKM PELIECHUS MPOCTHIX 3a/au.



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 TENEeKKH B OCHOBHOU jutepatype [1]. [nst ynmpaBrneHus Teneroil B MpoU3BOJIBHYIO
CTOPOHY HCIIOJIb30BaTh He OTKoMIuIupoBanHyto CFC-cxemy, kKak pyHKIHIO.

2. Jlns ynpaBieHUs TeJerodl B INPOU3BOJIBHYIO CTOpOHY Hcnonb3oBaTh CFC-cxemy,
OTKOMIIMJIMPOBAHHYIO KaK (yHKIMOHaNbHBIN FB 6110K.

3. I3MeHNUTh UCXOJHYIO cXeMYy-(YHKIUIO, YAAIUB U3 pa3jiena uHTepdeiica samiy (BbIXON).
OTKOMIMIIMPOBATH CXEMY MOBEpX co3gaHHOro paHee FB Onoka. IMmopTupoBaTh B Marky cxem
HOBYIO Bepcuto FB 6110ka - GyHKIUM TBUKEHHUS.



Padora Nell. UucnoBslie onepanuu B CFC

Ilopsinok BbImoTHeHUsI pa0OTHI

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

2. IlpoBepka pabOTHI peryiasiTopa ¢ MCIOJB30BAHUEM B KadeCTBE OOBEKTa YIMPABICHHS
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. JlobaBnenne OIOKMPOBKM HylieBOoro 3HaueHus cycle. Ilpu
HYJCBOM 3HAYCHWHW B PACYETHl TOJACTABISIETCS TpeaycraHoBieHHas koHctanta 0,1. s
BBITNIOJIHEHUS 33JJaHUsI MCII0JIb30BaTh Os1ok nepekimouenust SEL R.

Padora Nel2. MuorodouroBbie onepanuu B CFC

IlopsiaoK BBINOJHEHHS PA0OTHI
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

Iopsinok BbIMOJTHEHHSI PadOTHI

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 BbINOJIHEHHSI PadOTHI
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
MPOrpPaMMBbI IPOYUX OJOKOB Y APYTUX OOYUYAIOIINXCS TPYIIIHIL.

Padora Nel5. TlocienoBaTesibHOE MporpaMmMupoBanue B cpexe Graph

ITopsinok BbIMOTHEHUSI PA0OTHI

PeannzoBaTh nporpammy ynpasieHHs MOJIENbIO CI100BOM Tenekku. Onucanue Moaeu
clI100BO TeJIEKKU B OCHOBHOM nuteparype [1]. s ynpaBneHus Teaeroi Hcnojab30BaTh
CTPYKTYpY C aJIbTepHATUBHBIM BETBJICHHEM Ha si3bike Graph.



