[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

n : . .
oo SHARCTERCTBO HAVKY M BBICIIETO OBPA30BAHHSI POCCHIICKOIi ®OEIEPALIMH

ﬂomKHoiﬂP@@ﬁEHCKI/Iﬁ FOCYI[APCTBEHHI)Iﬁ HE®TSAHOU TEXHUUYECKUN YHUBEPCUTET
[ata nognucanus: 25.10.2023 10:54:24

YHMKaNbHbIiA MPOrpaMMHbIiA KNk uMeHHu akagemuka M. /. MuajiMoHIIUKOBA
236bcc35¢296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

«YTBEPXAIO»

PABOYAS ITPOI'PAMMA
TUACIUTUINHBI

«SCADA-cucTeMBbI B ABTOMATU3MPOBAHHOM NPOU3BOACTBE»

HaHpaBJICHI/IC IIOATOTOBKH

27.03.04 «YnpaBJieHHe B TEXHUYECKHX CHCTEMAX)

Hamnpasnennocts (mpo¢usib)

«YIIpaBJIEHI/Ie /| an)opMaTmca B TEXHUYECCKHUX CUCTEMAX»

KBamudukanms

bakanasp

['oxg mauana moaroroBku - 2023

['po3ubrii — 2023



1. Hesn 1 3212494 TUCUUILTHHBI

Leab ocBoeHMsl TMCUMIUVIMHBI: (OPMHUpPOBAHWE 3HAHUM, YMEHUH, HABBIKOB U
KOMIIETEHUIMA Y  CTYJIEHTOB, HEOOXOJUMBIX i HPOEKTUPOBAHUS  CUCTEM
JIUCTIETYEPCKOTO  yIpaBieHUs © cOopa JaHHBIX C Y4YETOM MEXaHUYECKUX,
TE€XHOJIOTUYECKUX, KOHCTPYKTOPCKHX, AKCILTyaTallHOHHBIX, ACTETUYECKUX,
SKOHOMHUYECKUX, YIPABICHUYECKUX IMapaMETPOB U MCIOJb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA.

3agaun:

® TOJy4YdTh  0a30Bble  TPEACTaBICHHMS B 00JacTH  aBTOMAaTH3alUU
TEXHOJIOTHYECKUX IPOLIECCOB M MPOU3BOJCTB, ABTOMATU3WPOBAHHOI'O YIIPABIICHHUS
YKU3HEHHBIM LIMK-JIOM ITPOJIYKLHH, O METO/IaX U CPEACTBAX aBTOMATH3ALMU YIIPABICHHUS
Ha BCEX 3Tanax >KU3HEHHOTO IUKJIA MPOAYKIMH, CO3JaHUU MOeNei coopa JaHHBIX U
VCIIOJIb30BaHUsl aBTOMATU3UPOBAHHBIX CUCTEM B MPOLECCE KM3HEHHOTO IIUKIIA CHCTEM
JUCTIETYEPCKOTO YIpaBieHuUs U cOopa TaHHBIX;

® 3HAThb COBPEMEHHBIE CPEACTBA AaBTOMATHU3WPOBAHHOIO NPOECKTHUPOBAHMS MPHU
MOJIEJIMPOBAHUU TEXHOJIOTMYECKHUX MPOIECCOB, y4acTBOBAaTh B pabOTax MO YIpaBIEHUs
MPOLIECCAMM, KU3HEHHBIM LIMKIJIOM MPOAYKIIMM CUCTEMBI M CPEJICTBA COOpa TaHHBIX MPHU
IPOTEKaHUU TEXHOJOTUYECKOIO nporecca, OpraHu3alHH YIPABJICHUS
UH(GOPMAIIMOHHBIMYU MIOTOKAMU Ha 3Tanax TeXHOJIOTMYECKOro Ipolecca;

e yMeTh  OOpalaThiBaThb  TOJy4YEHHBIE  JAaHHbIE [P  [POTEKAHUU
TEXHOJIOTUYECKOT0 TMPoIllecca Ha MPOU3BOJICTBE B COOTBETCTBHH ¢ TpeboBanusmu UITU
/ CALS — TexHOJOrHiA, y4acTBOBaTh B pab0oTax MO pa3pabOTKEe METOJOB M CPEJICTB
aBTOMAaTU3allUd YOpPABJICHUS Ha BCEX OJTanax >KU3HEHHOTO IUKIA MPOIYKLHUH,
HaBbIKAMH TI0 paboTe C COBPEMEHHBIMH CpEACTBAMH aBTOMATHU3UPOBAHHOIO
OPOEKTUPOBAHUA, 1O pa3paboTKe aJTOPUTMUYECKOTO M MPOTrPAMMHOI0 OOecreueHus

CPCACTB U CUCTCM aBTOMATU3aAlINH UYIIPABICHUA ITPOLCCCAMMU.



2. MecTo IUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlanHasi QUCHUIUIMHA OTHOCUTCS K bioky 1, yactu GopMHpyeMOil y4yaCTHUKAMHU

00pa3oBaTeNbHBIX OTHOILIEHUM, TUCIUILIMHBI 110 BEIOOPY 2 (/1B.2).

HpeI[IHeCTBYIOI_HI/Ie AUCHUILITIMHBI, OCBOCHHUC KOTOPBIX HGO6XOI[I/IMO IJI1 U3YUCHUA

IUCHUILINHBI

«Cucremsl

«SCADA-cucremnpl B

ABTOMATU3UPOBAHHOT'O

ABTOMATH3UPOBAHHOM

IMPOCKTUPOBAHUA

IPOU3BOACTBE».

TCXHUYCCKUX MpouccCcoB

(CAIIP)», «Teopust aBTOMaTH4YECKOro ynpaslieHUs», «[IporpaMmMmupyemsbie Joruyeckue

koHTposuiepsl (ITJIK)».

[locnenyromue aucHuIuIMHbL, A Kotopbix aucuuruinHa «SCADA-cucTemMbl B

ABTOMATH3UPOBAHHOM IPOU3BOACTBE» SBJIACTCA Hpe,IIHICCTBy}OHleﬁi «I[I/Ial"HOCTI/IKa

U HaJISKHOCTh CUCTEM YIpaBieHus», «MHpopMalimoHHoe obecrieueHre CuCTeM yrpaB-

neHus», «[ IpoekTupoBaHKue CUCTEM yIPABICHUSD.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS IV CHUTLIUHBI

UCIIOJIb30BaTh -
TOPUTMBI M TIPO-
rpaMMBI, COBpe-
MEHHbIE HHhOpMa-
IUOHHBIE TEXHOJIO-
THH, METOIbl H
cpencTBa KOH-
TPOJIS, TUArHOCTH-
KU U yIpaBJICHHS,
HPUTO/THBIC TSt
MPaKTUIECKOTO
NPUMEHCHUS B
cdepe cBoeit npo-
(heccuoHaIbHOU
JeSITeITbHOCTH

UHQOPMAITMOHHBIE TEXHOJIOTHH,
METOJIBI U CPEJICTBA KOHTPOJIS,
JIMarHOCTHKH M YIIPABJICHHS,
MPUTOJTHBIC JIJIS IPAKTUYECKOTO
MpUMEHEHUS B chepe CBOECH Ipo-
(heccroHaIbHON AEATENEHOCTH
OIIK-6.2. [Ipumenser, pa3pada-
TBIBAET U UCTIONB3YET allT OPUTMEI
Y IPOrpaMMbl, COBPEMEHHBIE
MH(QOPMaIIMOHHBIE TEXHOJIOTHH,
METOJIBI U CPEJICTBA KOHTPOJISA,
JUAaTHOCTHKH U YIIPaBIICHUS,
NPUTOAHBIC AJISl TPAKTUYECKOTO
npUMeHEHUs B cepe cBoei mpo-
(heccUOHAIBHOMN EATEIBHOCTH
OIIK-6.3. Ucnons30BaTh HABBIKA
pa3paboOTKH U HCTIOIL30BAHUS
AITOPUTMOB U MPOTrPamMM, COBpe-
MEHHBIX HH()OPMAIIMOHHBIX TEX-
HOJIOTHH, METOJIOB U CPE/ICTB
KOHTPOJISI, AUATHOCTUKH H
yIpaBIIeHUS, TPUTOIHBIX JUIS
NPaKTUIECKOTO MPUMECHEHHS B
cepe cBoeil npodeccnoHaTbLHON
JeSITeTbHOCTH

Kox mo ®1OC NuaukaTopsl 10CTHKEHUS IInanupyemMsie pe3yJbTaThl 00y4eHHs MO JUC-
numuHe (3YB)
ObmenpogeccnonaabHbIE
OIIK-6. Criocoben | OIIK-6.1. Mcrionb3yeT anroput- | 3HATH:
paBpa6aTBIBaTI> " | MBI 1 IpOrpaMMbl, COBPCMCHHBIC - IIPUHIIUIIBI IIOCTPOEHUS IIPOMBIIIIEHHBIX

SCADA-cucrem,

- TPOMBIIIJICHHBIE HHTEP(EHCH U KOHTPOIUIEPHI,
paboraromue non ynpasiearne SCADA-cuctem
Ymers:

- npoektupoBatb SCADA-cucTeMbl aBTOMaTnye-
CKOrO M aBTOMAaTU3UPOBAHHOTO YIpPaBIEHUS, C
MPUMEHEHUEM COBPEMEHHBIX BCTPOCHHBIX CPE/ICTB
pa3paboTKu M S3BIKOB  NPOTrPaMMHPOBAHUS
SCADA-cucrewm;

- yCTaHaBNUBAaTh U HACTPaUBaTh MPOTPaAMMHOE U
anmapaTtHoe ooecnieuenne SCADA-cucrewm;

- OpraHW30BBIBATH U YIPABIATH pPa3padOTKON CH-
CTeM TMPOMBIIIICHHOTO YIPAaBIEHUSI, Ha OCHOBE
SCADA-cucrem.

Baaners:

- 0a30BBIMH HaBBIKAMU MPHU padOTE ¢ OCHOBHBIMHU
unrepdericamu SCADA-cucrewm;

- OCHOBHBIMHM  SI3bIKAMH  MPOTPaMMHUpPOBAHUS
SCADA-cucrewm;

- TPOrpaMMHBIM U ammapaTHBIM OOeCIeueHUEM
SCADA-cucrewm;

— HaBBIKaMU aJIcKBaTHOW (POPMYIHPOBKH 3a/1a4,
pelraeMbIX MEeTOIaMH, U3J1araeMbIMU B Kypce.




4. O0beM IMCUMILIHHBI M BUABI Y4eOHOI padoThI

Tao6auna 1
B GHOii DG Bcero Cemectp
WA y1€OHOU PADOTEI 4acoB/ 3a4.e/1. 6 7 8 9
(020110) 300 (020110) (01010) 300 300
KontakTHas padora (Bcero) 99/2,75 32/0,88 64/1,78 68/1,88 16/0,44 16/0,44
B ToMm umcie:
JleKMOHHBIE 3aHATHS 33/0,92 16/0,44 17/0,48 16/0,44 8/0,22 8/0,22
[Mpaktuueckue 3austus (I13) 66/1,83 16/0,44 32/0,89 34/0,94 8/0,22 8/0,22
CamocTosiTeJIbHasi padoTa (Bcero) 189/5,25 | 256/7,12 | 95/2,64 94/2,61 | 128/3,56 | 128/3,56
[ToaroroBka Kk 3a4eTy(3K3aMeHy) 50/1,38 66/1,83 26/0,72 24/0,66 32/0,89 34/0,94
[MoaroroBka k mpakTHueckuM 3anatusim | 83/2,32 68/1,88 41/1,14 42/1,18 34/0,94 | 34/0,94
[Toaroroska pedeparos 56/1,55 48/1,33 28/0,78 28/0,77 24/0,67 24/0,67
Buj oryeTHOCTH 3auer 3auer 3ader IK3aMeH 3auer JK3aMeH
9K3aMeH | IK3aMeH
O6mast tpynoem- | BCEI'O B yacax 288 288 144 144 144 144
KocTh aucuuiuin- | BCEI'O B 3au4. 8 8 4 4 4 4
HBI eMHHUIAX
5. Coaep:xanue TUCHUNINHBI
5.1. Pa3zgepl AMCOUIIIMHGBI M BUABI 3aHATHI
Taoauna 2.1
No Jleku. 3am. IIpakr.
/' HaumenoBaHue pa3jaena QM CHUNINHbBI qackl 3aH.
mn qachbl
(020110) (020110)
Cemectp 6
Moayasl
1 OCHOBBI TTOCTPOCHHS] HHTETPUPOBAHHBIX CHCTEM MTPOECKTUPOBAHMS U 8 16
YIpaBJICHUS
Moayas 2
2 [TpUHIUIIBL ¥ TEXHOJIOTHH CO3AaHHSI OTKPBITHIX MPOTPAMMHBIX CHCTEM 9 16
BCEI'O 17 32
Cemectp 7
Moayas 3
3 CucTeMbl TUCIIETYEPCKOTO yrpasieHus u coopa nanubix (SCADA- 8 16
CHCTEMBI)
Monyas 4
4 [Tpumeps! cymectByronmx SCADA-cucTeM 8 18
BCET'O 16 34




Taoauua 2.2

Jleku. 3aH. IIpakr.
13‘:1 HaumeHoBaHue pa3aesia IUCHHUILIHHBI 4achbl 3aH.
4yacel
300 300
Cemectp 8
Moayasl
1 OCHOBBI IOCTPOCHUSI MHTETPUPOBAHHBIX CUCTEM MTPOCKTHPOBAHUS U 4 4
yIpaBJIeHUs
MoayJsb 2
2 [TpyHIMIIBI ¥ TEXHOJIOTHH CO3JJaHUS OTKPBITHIX TPOrPAMMHBIX CUCTEM
BCEI'O
Cemectp 9
Moayas 3
3 Cucremsl qucneT4epckoro ynpasieHus u coopa qanHbix (SCADA- 4 4
CUCTEMBI)
Monyas 4
4 [Mpumepsi cymiectByrommx SCADA-cucrem 4 4
BCEI'O 8 8
5.2. JleKuMOHHbIE 3aHATHSA
Taoéauna 3
Ne | HaummeHoBaHue pa3jena
wn e — Conep:xanue pa3aena
O®DO Cemectp 6
OCHOBbI TOCTPOECHHUS [Toustue UCIInY. Ee mecTto B cucreme aBTOMaTU3alUKA TPEATPHUATHS.
1 | mHTerpupoBanmbIxX Crpykrypa u  ¢ynknun HWCImY. KoHmenuuss KOMIUIEKCHOU
CUCTEM IPOCKTUPOBAHUA | aBTOMATU3alMU  IPOU3BOJICTBA. Ortansl  co3manuss ACVYTIL
1 yIpaBJICHUA Ob6ecneuenune UCInY.
Ilonarne oTKpbITOM cHUCTeMBbl. [IpuMEHEHHE OTKpBITBIX CHUCTEM B
IPOMBIIUIEHHOW  aBToMatu3auuu. OmnucaHue  MeXIPOrpaMMHOIO
[IpuHumns! 1 TexHonoruy | MpoTokoma— DDE.  Omnucanne Tumosoro wuHTepdeiica obMmeHMs
2 | co3manus otkpeIThix | Tporpamm —OLE. Omnucanue Texnonornn — COM/DCOM. Onucanue

IIPOrPaMMHBIX CUCTEM

sa3bika 3anpocoB K pemsiunoHHeiM CYBJ] — SQL. Omnucanue oOmeHa
nporpamm ¢ CYB/] Ha
6a3e npaiieepa ODBC.

ODO cemectp 7




CucreMbl JUCTIETYEPCKOTO
yIpaBieHus 1 coopa

Xapakrepuctuku SCADA-mporpamm. PabGouee wmecto aucneruepa
(omeparopa). I'paduueckuii uaTepdeiic nmompzoBatens. Mexanusm OLE
for Process Control (OPC) kak OCHOBHO# CIIOCOO B3aUMOJICHCTBUS
SCADA-cucTemMbl C BHEIIHMM MHPOM. BeneHue apXuBOB JAaHHBIX B
SCADA-cucteme. Tpennsl. Anapmbl BeTpoeHHBIE SI3BIKH MTPOrpaMMHU-
poBanusi. ba3zel manHeix B SCADA. OcHoBHble moHsTUA B/I, kpaTkas

nanubix (SCADA-

CHCTeMEI) ucropus pasputus bJl. ba3er ganaeix B SCADA. OcobeHHOCTH TIPO-
MBIIICHHBIX 0a3 maHHbIX. Microsoft SQL-cepBep. Bompockl HagexHO-
ctu SCADA-cucrem. Beioop SCADA-cuctemsl. TeHACHITUN pa3BUTHS
SCADA-cucrem
0630p SCADA-cucrem, mpencraBieHHbIXx Ha peiHKe. MasterSCADA.

Ipumepe! CymecTsyIOIIX | 1o ACE MODE. PA3PABOTKA T'PAGMYECKOIO MHTEPOENCA

SCADA-cuctem

TRACE MODE. Simple-SCADA.. Simatic WinCC.

3®O0 Cemectp 8

OcCHOBBI IOCTPOEHUS UH-
TErPUPOBAHHBIX CHCTEM
HNPOEKTUPOBAHUS U
yIIpaBJICHUS

[Tousitue UCIInY. Ee mecTto B cucremMe aBTOMATU3aLUM MPEATPUATHS.
Crpykrypa u pynknuu UCInY. KoHnenius KOMIUIEKCHON aBTOMAaTH-
3anmu nponsBojacTBa. Jramnbl co3nanus ACYTIL. O6ecneuenune UC-
IInVy.

HpI/IHLII/IHI:I U TEXHOJIOTUH
CO3aaHUA OTKPBITBIX IIPO-
T'paMMHBIX CUCTCM

IlonsTHe OTKPBITON cUCTEMBL. IIpuMEHEHUEe OTKPBITBIX CUCTEM B IIPO-
MBIIIEHHON aBTOMaTH3auuy. Onucanue MeXnporpaMMHOIO ITPOTOKOJIA
— DDE. Onucanue TuoBoro uHTEpdeiica o0meHus mporpaMmm —

OLE. Omucanne texuonornu — COM/DCOM. Onucanue B3anMOJ€Eii-
cTBUs Ha 0aze apxuTekTypbl ActiveX. Omnucanue si3pIka 3ampocoB K pe-
nsuuoHHbIM CYBJ] — SQL. Onucanue oomena nporpamm ¢ CYB/l Ha
6a3e npaiisepa ODBC.

3®0 Cemectp 9

CucreMbl JUCTIETYEPCKOTO
yrIpaBieHus ¥ coopa aH-
HbIX (SCADA-cucTeMb)

Xapakrepuctuku SCADA-mporpamm. PabGouee wmecto aucneruepa
(omeparopa). I'paduueckuii uaTepdeiic monszoBarens. Mexanusm OLE
for Process Control (OPC) kak OCHOBHO# CIIOCOO B3aUMOJICHCTBUS
SCADA-cucTeMbl C BHEIIHHMM MHpOM. BeneHue apXuBOB JaHHBIX B
SCADA-cucteme. Tpennsl. Anapmbl BeTpoeHHBIE SI3BIKH MTPOrpaMMHU-
poBanusi. ba3zsel nmanHeix B SCADA. OcHoBHble moHsTUA B/I, kpaTkas
ucropus pasputus bJ[. ba3er ganaeix B SCADA. OcobeHHOCTH TIPO-
MBIIUICHHBIX 0a3 maHHbIX. Microsoft SQL-cepep. Bompockl HagexHO-
ctu SCADA-cucrem. Beioop SCADA-cuctemsl. TeHACHITUN pa3BUTHS
SCADA-cuctem

[IpuMepsl cymecTByrOIUX
SCADA-cuctem

0630p SCADA-cucrem, mpencraBieHHbiXx Ha peiHKe. MasterSCADA.
TRACE MODE. PABPABOTKA 'PA®GUYECKOI'O MHTEP®ENCA
TRACE MODE. Simple-SCADA. Simatic WinCC.




5.3. IIpakTnyeckue 3aHATHS

Tab6auua 4
Ne | Hammenosanue paszena HaumeHoBaHMe NPAKTUYECKHUX 3aHATHI
n/n AU CHUTLIMHBI
ODO Cemectp 6
Moayas 1
OCHOBBI TTOCTPOCHHS HH- 3HAKOMCTBO CO c;ze/:[oﬁ paszpabotku npoexktoB TRACE MODE.
Coznanue npocTenniero NpoexkTa
1 | TCTPMPOBAHHBIX CHCTEM Jlo6aBneHne QyHKIMH yIIpaBICHUS
EEE;I;THP OBAHMA U yTIpas- [Ipocreiimmas 06paboTKa JaHHBIX
MPB kax DDE-cepsep
Moayas 2
Coznanue nporpamMmsl Ha si3bIke TeXHO ST
TTpHHIITBL ¥ TEXHONOTHH Co3gaHue nporpamMMBbl Ha SI3bIKE TeXHO FBD
2 | cosnamms oTkpHITEX MpO- CosznaHue monb30BaTeNbCKUX (yHKITHI
FpaMMHBIX CHCTEM Coznanme nporpaMMebl Ha si3bike TexHo SFC
Peanusanus OJHOKOHTYpPHOM CHUCTEMBI aBTOMAaTHYECKOI'O PETy-
nmupoBanusi B SCADA—-cucreme TRACE MODE
O®O Cemectp 7
Mopayas 1
Cucrembl TUCHIETYEPCKOTO Cosnane skpanos APM
1| ympasnenns u cbopa san- Hanucanue nporpamm
HbIX (SCADA-cucTembl)
Monyas 2
5 [TpuMepsI cymiecTBYOIIUX | ¥Y3JIbI TpoeKkTa U 0a3a KaHaJoB
SCADA-cuctem Co3naHue apxuBa M OTYETa TPEBOT
3®0 Cemectp 7
Mopayas 1
OCHOBBI TOCTPOCHHS HH- 3HaKOMCTBO co cpenoi paspabotku npoektoB TRACE MODE.
Co3ngaHue npocTenIero npoeKTa
1 Eefope 1;1{1; (I:IB?;I:;EHCECTGM%_ Jlo6aBneHne QyHKIMH yIIpaBICHUS
HEHHH p yip [Tpocreiimas 00paboTka JaHHBIX
MPB kak DDE-cepsep
Monayas 2
Coznanue nporpamMmsl Ha si3bIke TeXHO ST
TTpHHIITBI ¥ TEXHONOTHH Co3gaHue nporpamMMBbl Ha SI3bIKE TeXHO FBD
2 | cosnamms oTkpHITEX MpO- CosznaHue monb30BaTeNbCKUX (yHKITHI
FPAMMHBIX CHCTEM Co3znanme nporpaMMebl Ha si3bike TexHo SFC
Peanusanus OJHOKOHTYpPHOM CHUCTEMBbI aBTOMAaTHYECKOI'O PETy-
nupoBanusi B SCADA-cucreme TRACE MODE
3®0 Cemectp 8
Moayas 1
CucreMbl JUCIIETYEPCKOTO Cosnantie skparos APM
1 | ynpaBneHus u cbopa gaH- Hanucasse nporpamy
HbIx (SCADA-cucTembI)
Monyas 2
9 [Tpumeps! CymIecTBYIOMMX | Y3IIbl MpOeKTa 1 0a3a KaHaJoB

SCADA-cucrem

Co3maHue apxuBa M OTYETA TPEBOT




6. CamocrosiTesibHasi padoTa CTYAeHTOB O JMCIHUIINHE

CamocrodrenbHas paboTa BKJIIOYAET: NMOBTOPEHHE CTYAEHTOM M3JI0)KEHHOI'O Ha JICKIUSAX U
NPAaKTUYECKUX 3aHATUSAX Y4eOHOro MaTepualla, pelIeHHEe WHIMBUAYAJIbHBIX JOMAIHUX 3ajad,
MOJATOTOBKY K KOHTPOJILHOMY OIIPOCY U 3K3aMEHY.

CamocrosarenbHass pa0oTa, HampaBlieHHass Ha yriIyOJeHHE W 3aKpervieHHe 3HAHUH, a Takke
pa3BUTHE IPAKTUYECKUX YMEHHH 3aKIII0YaeTCs B!

- aHaIM3€ TEOPETUYECKUX U (PAKTUYECKMX MAaTEpUaloB M0 3aJaHHOM TeMme, MpPOBEICHUH
pacueToB, COCTaBICHMM CXE€M W MOJAEJeH Ha OCHOBE CIEHApHEeB pPadOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS UIPOU3BOJICTBA;

- U3Y4EHUH TEM, BEHIHECEHHBIX HA CAMOCTOSTENbHYIO IIPOPAOOTKY;

- U3Y4EHUH TEOPETHUYECKOr0 MaTepruaia K IPaKTUIECKUM 3aHATHIM;

- BBIIIOJITHCHHUH 3aI[aHHI>'I IO NPaKTUUICCKHUM 3aHSATUSM,

- IOATOTOBKE K 3a4€TYy UJIK DK3aMCHY.

6.1. [ToAroTOBKA K NPAKTHYECKUM 3aHSITUSAM

Taoauua 5

Ne | HammeHnoBaHue pa3aesa

HanMeHoBaHMe NPAKTHYECKHUX 3aHATHI
n/n JTUCIUIIINHEI

ODO Cemectp 6

Moayas 1

3HaKOMCTBO €O cpenoit pa3padorku npoekroB TRACE MODE.
Cozianue npocTenIero NpoeKTa

Jlo6aBiienne PyHKITMN yIIPaBICHUS

[Ipocreiimas 006paboTKa JaHHBIX

MPB kak DDE-cepsep

OCHOBBI IOCTPOEHHUS UH-
TETPUPOBAHHBIX CUCTEM
POEKTUPOBAHUS U YIIPaB-
JeHUS

Moayas 2

Coznanue nporpammsl Ha si3bIke TeXHO ST

Co3nanue nporpamMsbl Ha sa3bike TexHO FBD

Co3naHue nonb30BaTeNbCKUX (PYHKITHIHA

Coznanue nmporpaMMbl Ha si3bike TexHO SFC

Peanusanuss OMHOKOHTYPHOW CHUCTEMBI aBTOMATHUYECKOI'O pery-
mupoBanusi B SCADA—cucreme TRACE MODE

[TpuHIMIBL U TEXHOJIOTUN
2 | co3laHusl OTKPBITHIX MPO-
TPaMMHBIX CUCTEM

O®O Cemectp 7

Moayas 1

CucreMbl TUCTIETYEPCKOTO
1 | ympaBnenus u cbopa gaH-
ueIx (SCADA-cucTembI)

Coznanue 3xpanoB APM
Hanucanue nporpamMm

Moayas 2

[TpumepsI cymecTBYIOMMX | Y376l IpoeKTa U 0a3a KaHaIoB
SCADA-cuctem Co3naHue apxuBa M OTYETA TPEBOT

3®0 Cemectp 7

Mopnyas 1




OCHOBBI IOCTPOEHUS UH-
TErpUPOBAHHBIX CHCTEM
NPOEKTUPOBAHUS U yIIPaB-
JICHUS

3HaKOMCTBO co cpenoi pazpadbotku mpoektoB TRACE MODE.
Co3nganue nNpocTenIero NpoeKTa

Jlo6aBneHne QyHKIMH yIIpaBICHUS

[Ipocreiimas 06paboTKa JaHHBIX

MPB kax DDE-cepsep

Monyas 2

[IpuHLUIIBI ¥ TEXHOJIOTUU
CO3JaHus OTKPBITBIX IIPO-
IPaMMHBIX CUCTEM

Coznanue nporpamMmsl Ha si3bIke TeXHO ST

Co3pnanue nporpamMMmel Ha si3bike TexHO FBD

Co3aaHue monb30BaTeNbCKUX (QyHKITHHA

Coznanme mporpamMmel Ha si3bike TexHo SFC

Peanusanus OJHOKOHTYPHOM CHUCTEMBI aBTOMAaTHYECKOI'O PETy-

nmupoBanusi B SCADA-cucreme TRACE MODE

3®0 Cemectp 8

Mopayas 1

CucreMbl TUCIIETYEPCKOTO
yIpaBieHus 1 coopa JaH-
ueix (SCADA-cucTeMbI)

Coznanue 3xpanoB APM
Hanucanne nporpamm

Monyas 2

IIpuMepsl CyIIECTBYOIIUX
SCADA-cuctem

V37151 IpoekTa u 0a3a KaHaJoB
Coznanue apxuBa U OTYETA TPEBOT

6.2. Tembl nJ151 pedpepaToB

W3zyuenne cupaBouHoii nHpopmanuu 1o padote B cucreme TRACE MODE 6.0

Nzyuenune cnpaBounoit nadopmaruu o padore B cucreme MASTERSCADA u KPYI2000

W3yuenue cupaBouHoii nHGopManuu 1mo padote B cucreme InTouch.

Nzyuenue cnpaBounoit mHpopmaruu o padore c¢ pacmmpennem 1-FACTORY cucremst TRACE

MODE 6.0

Nzyuenune cnpaBounoit napopmaruu o cucreMam ISAGRAF, CoDeSys

Coznanue nporpamMm Ha si3bike TexHO SFC

Coznanue nporpaMm Ha si3bIke TexHO |L

Co3naHue Moyib30BaTeNbCKUX (QYHKIUN

[TIpoMblIEHHBIE M KOMITBIOTEPHBIE CETH B MHOTOYPOBHEBBIX HHTErprpoBaHHbIX ACY TII

[IporpaMMHBbIe 1 anmapaTHble CPeICTBA MOJIEBOTO U UHTEIUIEKTYaJIbHOTO YPOBHEH

Hucnetruepckuii ypoBenb ACYTII

OyHKIMOHaTBHBIE BO3MOkHOCTH UCITY

IIpoextupoBanue ACYTII ¢ ucrions3zoBanuem oreuectBeHHbIX MCITY

[TIpoMbIIEeHHBIE M KOMITBIOTEPHBIE CETH B MHOTOYPOBHEBBIX HHTErprpoBaHHbIX ACY TII




YueOHO- MeToaMYEeCKOe o0ecrieueHre CaMOCTOSITeIbHO padoThl CTY/IEHTOB

1.  Kaurun B.B. Pazpabotka SCADA-cuctem: yuebHoe mocobue / Kanrun B.B.,
Kanrun M.B., SImonaunos JI.H.. — Mocksa, Bonorna: Uudpa-Unxenepus, 2019. —
564 c. — ISBN 978-5-9729-0319-1. — Texkct: anekTpoHHbId // DICKTPOHHO-
oubmuoTeuHast cucrema IPR BOOKS: [caiit]. — URL:

2. I'epacumoB, A. B. IlpoextupoBanue ACVYTII ¢ ucnonszoBanuem SCADA-
cucteM : yueOHoe mocobue / A. B. 'epacumoB, A. C. TutoBneB - Kazans : M3naTensb-
cteo KHUTY, 2014. - 128 c. - ISBN 978-5-7882-1514-3. - Tekcrt: anekTpoHHsIit // DbC

"KoHcynbTaHT cTyaeHTa" ) [caiiT]. - URL:

3.  T'epacumos, A. B. [IpoektrpoBaHre aBTOMAaTH3UPOBAHHBIX CHUCTEM YIPABICHHUSI
TEXHOJOTMYECKUMHU Tpolieccamu : yuebHoe nocodue / ['epacumon A. B. - Kazanp : U3-
narensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - TekcT: 2JIeKTPOHHBIM
Il 3BC "KoHCymbTaHT cTyneHTa" : [caiiT]. - URL:

1. OueHouyHbIE CpeACTBA
7.1. Boipochbl K py0esKHbIM aTTeCTAIUAM
Bomnpocel k nepBoii arTecTanmu 3a 6 cemectp

1. Kakumu ¢akropamu o0yclioBiieHa TOTPEOHOCTh B BHICOKOHA/IEKHBIX U BBICOKO-
appextuBabx ACYTIL

OcHOBHBIE IPUYMHBI 00YCIaBINBAIOIIUMUA He0O0X0auMocTh 3aMmeHbl ACY TII.
Uro BKitOYaeT B ce0st MH(pOpMaIIUs O TEXHOJIOTUYECKOM ITpoliecce.

OcHosubie PyHK1IUM coBpeMeHHBIX ACY TII.

OcHoBHbIe PpyHKIIMK yeroBeka B ACY

NCITY. Onpenenenue. OCHOBHBIEC TPEOOBAHUS.

CTpyKTypa COBpEMEHHOTO aBTOMATHU3UPOBAHHOTO MPEANPHUSITHS - 111 ypOBEHb.
CTpyKkTypa COBPEMEHHOIO aBTOMATU3UPOBAHHOTO MPEANIPUATHUSA - 211 YPOBEHb.
CrpykTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPUITHS - 31 YPOBEHb.
10.CtpykTypa COBpEMEHHOT'O AaBTOMATU3UPOBAHHOTO NPEANPUATHS - 411 YPOBEHbD.
11.CtpyKkTypa COBpEMEHHOTO aBTOMAaTU3UPOBAHHOTO MPEANIPUATHUA - ST YPOBEHb.
12.CTpyKTypa COBpEMEHHOTO aBTOMAaTU3UPOBAHHOTO MPEANPUATHUSA - 611 YPOBEHbD.
13.Ctpykrypa ACYTIIL. O0bekT ynpaBieHus. JlaTYuKu U UCMIOTHUTEIbHBIE MeXa-
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HU3MBI.

14. Crpyxrypa UCITY. KonTpomiep.

15.Ctpykrypa UCITY. OcHOBHBIE 33/1auH, pelIaeMbie KOHTPOJIJIEPOM.

16.Vupasnenue (koHTpoiiep) Ha 0aze mepcoHanbHOro kommbtorepa (PC based
control).

17.JToxansubii koaTposiep (PLC - Programmable Logic Controller)

18.CeteBoii komruiekc kouTpouiepos (PLC, Network)

19. Pacnipenenénnpie ManomacmTabHble cucteMbl yrpasienus (DCS — Distributed
Control Systems, Smaller Scale)

20. ITonnomacmrabubie pacnpenenénnbie cucremsl ynpasienus (DCS, Full Scale)

21.0co0eHHOCTH OMEPAITMOHHBIX CUCTEM PEaTbHOIO0 BPEMEHH M UX OTJIMYMS OT
OOBIYHBIX MHOTOTIONB30BATENLCKUX onepannoHHbIX cucteM (OC).

22.Tlogpasznenenue OCPB.

23. Baxxsrble uig nnoaw3oBareiei ceorictea OCPB

24.CpeacTBa TEXHOJIOTHYECKOTO MPOrpaMMUPOBAHUS KOHTPOJIJIEPOB.

25. TIpompbliiieHHas JJokajibHas ceTb. OCHOBHBIC THIIHI.

26. Criennduyeckrue 0COOEHHOCTH MTPOMBIIICHHBIE CETH.

27.CepBepa B ACYTIL.

28. KoMruiekcHast aBToMaTH3aIus IPOU3BOJICTBA.

29. OCHOBHBIC TE€HJICHIIMM Pa3BUTHs aBToMaTu3anuu. TenaeHnus 1.

30.0OcHOBHBIE TEHICHIIMU PA3BUTHS aBTOMAaTU3aUMK. TeHaeHus 2.

31.0OcHOBHBIE TEHICHIIMU PA3BUTHS aBTOMaTHU3alMuu. TeHaeHuus 3.

32.0OCHOBHBIE TEHJICHIIMU Pa3BUTHs aBTOMaTU3auuu. TeHaeHuus 4.

33.0OCHOBHBIE TEHJICHIIMU PA3BUTHS aBTOMAaTU3alMK. TeHIeHus S.

34.OcHOBHBIC TCHACHIIMU Pa3BUTHUA aBToMaTu3auu. TeHaeHus 6.

35. CoBpeMeHHbIE HANIPaBIEHUS Pa3BUTHSI MUKPOIIPOILIECCOPHBIX CPEICTB YIIpaBIie-
HUs. BepxHull ypOBEHb YIIPaBICHUS.

36. CoBpeMeHHbIE HANIPaBIEHUS Pa3BUTHSI MUKPOIIPOILIECCOPHBIX CPEJICTB yIIpaBIie-
Hus. CpelHUI YpPOBEHb YIIPABICHUSI.

37.CoBpeMeHHbIE HANTPaBIEHUS Pa3BUTHSI MUKPOIIPOILIECCOPHBIX CPEICTB yIIpaBlie-
Hus. HWkHUN ypOBEHB yIIpaBIIeHUS.

38.0ramnbl co3panus ACYTIL. dopmuposanue tpedoanuii k AC. Dransr 1.1, 1.2,
1.3.

39. Oranbl coznanust ACYTII. Paspabotka konuenmuu AC. DTans 2.

40. Oranbl coznanus ACYTII. Texnuyeckoe 3aiaHUe W SCKU3HBIA MPOEKT. JTarbl 3
u4.

41.Ortansl co3ganusg ACYTII. TexHudeckuii mpoOeKT. DTarbl 5.

42.9tanbl coznanust ACYTII. PaGouas nokymeHTanus. Jrtarsl 6.

43 Oransl co3manusg ACYTII. Beox B nevictBue. dranwl 7.1, 7.2, 7.3, 7.4.

44, 9rtansl cozpauna ACYTII. Beox B neiictBue. Dramnel 7.5, 7.6, 7.7, 7.8.

45. Jramnbl cozpanus ACYTIIL. Composoxnenune AC. Dranst 8.1, 8.2.

46.CucrteMa aBTOMATH3UPOBAHHOTO TpoekThpoBaHus. OO0OIIEHHas CTPYKTypa
ooecneuenust CAIIP.

47. Martematnueckoe ooecneuenne CAIIP.

48. Texanueckoe ocHamenune CAIIP.



49. ®ynkuuu BctpoenHon CAIIP.

50. ABTOMaTH3UPOBaHHAS CHCTEMa YIIPABICHUS TEXHOJIOTHYECKUMU MPOIIECCaMU
(ACVYTII). O6ecneuenue ACYTII.

51. Texunueckoe odecrneuenne ACYTII.

52.Marematnueckoe odecrieuenre ACYTII.

53. OpranuzainuonHoe u meroaudeckoe obecneuenue ACYTII.

Oopa3zen OusteTa K nepBoi pyoe:KHOM aTTecTAlUU

T'PO3HEHCKUU I'OCYJJAPCTBEHHBIH HEDTSAHON TEXHUYECKHUHW YHUBEPCUTET

BUWIET Ne 1

PyGe:xnas arrecramus Nel

Jucnunmuaa SCADA-cucTeMbl B ABTOMATH3HMPOBAHHOM IIPOM3BO/ICTBE

HNuctutyr _ 3HEpreTuku CIELUATIbHOCTh YUTC cemectp__ 6

1. CereBoii kommiekc koutpoiepos (PLC, Network)
2. Oramnsl co3ganust ACYTII. Pa3zpaborka konneniuu AC. Dtambr 2.
YTBEPXIAIO:

« » 20__r. IIpenonaBaTens

Bonpocs! ko BTOpO# aTTecTanuu 3a 6 ceMecTp
1. TlonsTre OTKpBHITON cucTeMbl. [IpuMeHEeHHnEe OTKPBITHIX CHUCTEM B MPOMBIILICH-
HOW aBTOMATHU3ALUU.
2. TloHsiTHE OTKPBITON CUCTEMBI.
OcHOBHbBIE HAMPaBIICHUS 110 CO3JAHUIO0 OTKPBITHIX crucTeM. CTaHAapTHBIE MeXa-
HU3MBI 00€CTIeUE€HUS OTKPBITOCTH CUCTEM.
OcHOBHBIE TEXHUYECKHUE pellieHus, o0ecneunBatonye oTkpeitocts [TTK.
OTtkpbliTas apxuTekTypa 1o ctanaapty |EEE. OcHoBHBIE 4epTHI.
Omnpenenenne IEEE/POSIX.
Omnpenenenue NIST.
[TpyuHUMITBI U TEXHOJIOTHH CO3JaHUSI OTKPBITHIX ITporpaMMHbIX cucteM. DDE.
. Kimuent DDE.
10.Cepsep DDE.
11.Ceanc DDE.
12. Tpaunzakmust DDE.
13.TIpuHIUTIBEI ¥ TEXHOJIOTHH CO3JaHMS OTKPBITHIX TPOrpaMMHBIX cucteM. OLE.
14 1lpunoxeHus TUNA «KIUEHT-CEPBEPY.
15.0nucanue texuonorun — COM/DCOM.
16.Yto Takoe 6a3a JaHHBIX?
17 Knaccudukanus 6a3 1aHHBIX
18.Yrto Takoe 6a3a TaHHBIX
19.Knaccudukanus 6a3 1aHHbBIX

w
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20.CYB/

21. Kimnentol CYB/I

22 PensumonHble 0a3bl JaHHBIX

23 Iloustue MmetTamonenu

24 .Yto Takoe SQL

25.00630p oneparoporB SQL

26. CTpykTypa Ta0auIl pensiuoHHbIX bJ]

27.IIpencraBieHue Ynucesn, CAMBOJIOB, 1aT, BDEMEHHU U IPYTUX THUIIOB TaHHBIX
28. Onucanue si3bika 3anpocoB K pensinuonubiM CYB/I- SQL
29.Tunel ganabix SQL.

30. Oniucanune oomena nporpamm ¢ CYBJ] na 6a3ze apaiisepa ODBC

Oo0pa3en Ou1eTa KO BTOPOM py0e:KHOI aTTecTalMU

T'PO3HEHCKUH IT'OCYJAPCTBEHHbBIU HEDTAHOU TEXHUYECKUH YHUBEPCUTET

BUWIET Ne 1

PyGe:xxnas arrectanms Ne2

Huctummaa SCADA-cucTeMBl B ABTOMATH3MPOBAHHOM NPOU3BO/ICTBE

Nuctutyt SHEPreTUKHU CIIEIIMATBbHOCTh YUTC cemectp__ 6

N

7.
8.
9.

1. TloHsTHE OTKPBITON CUCTEMBI.

2. Knaccudukanms 6a3 qaHHBIX
VYTBEPXIAIO:

« » 20__r. [IpenonaBatens

Bonpocs! k nepBoii arrecTanum 3a 7 cemecTp

. Konuemms SCADA u ee ocoOeHHOCTH

OcHoBHBIE CTPYKTYpHBIe KoMIoHeHTEI SCADA/

. Xapakrepuctuku SCADA-niporpamm. O61111e CBEACHUS U CTPYKTYpPHbIE 0COOEH-

Hoctu SCADA-mporpamMmmax

Xapaxkrepuctuku SCADA-nporpamm. @yHKIIMOHATBHBIE XapaKTEPUCTUKH
SCADA-nporpamm

Xapakrepuctuku SCADA-miporpamMm. AnmapatHo-nporpaMmHas miatdopma u
XapaKTEPUCTUKU MOJTHOTHI OTKPBITOCTH.

. Xapakrepuctuku SCADA-niporpamm. JlaHHbIie 0 pacCpOCTpaHEHUHU U COITPOBOXK-

J€HUH, CTOUMOCTHbBIE XapaKTEPUCTUKH.
[Tonk3oBarenu mpuMeHsitome B cBoeit AestensHoctd SCADA-nporpamMmel.
[Monynsipasie SCADA-TIporpamMMmBsi.

[TpumepHnsiii Habop maker SCADA nporpamMmel.

10.ITpumepnsiii Habop nakeT SCADA nporpaMMbl UCTIOJIB3YOIIUKN TUITIOBYIO TEX-

nosioruto COM/DCOM u 00bekThl ActiveX.



11.TToBemenne vHanéxxuoctu padbotel SCADA-TiporpaMMBI.

12.0cnoBubie pynkmmnu SCADA-cuctem

13. Onepatop (uau aucneryep), padotaromuii co SCADA-cucTeMon, BBITIOTHSIET
cnenyromye QyHKIIAH.

14. Ocobennoctu SCADA kak mporiecca ynpaBieHUsI B COBPEMEHHBIX AUCTIETYEp-
CKHMX CHCTEMax

15. OcHOBHBIE BO3MOXHOCTH U CpeACTBa, npucyiue scem SCADA-cuctemam

16.0OcHOBHBIE 3Tallbl NPOEKTUPOBAHUS CUCTEMbI aBTOMATH3aIlMK HA OCHOBE
SCADA-cucremsr

17.Mcnionp3yemble TporpaMMHO-aIapaTHble MIaThOPMBI.

18.Crioco0p!I peasi3aiiuu CBs3M C YCTPOMCTBAaMU BBOIa/BBIBOIA.

19.1Mmeronuecs cpeacTBa CETeBOM MOAIEPKKH.

20. BctpoeHHble KOMaHHbBIE SI3bIKH, TOAIEPKUBAaEMbIe 0a3bl TaHHBIX U Tpadude-
CKHE BO3MOYKHOCTH.

21. Xapakrtepuctuku nodHOThI OTKpbiTocT SCADA-cucTem

22.OkcruyararmoHHble Xxapaktepuctuku SCADA-cucteM. Y 106CTBO HCIIOIB30Ba-
HUAI.

23. Okcruryaranonsble Xxapaktepuctuku SCADA-cuctem. Hannuue u kauecTBo
TEXHUYECKOHN MOIEPIKKH.

24. DxcrutyaTanonHbie xapakrepuctuku SCADA-cuctem. Pycudukanus.

25.CroumoctHbie xapakTtepuctuku SCADA-cucteM. CTOUMOCTh MPOrPaMMHO-
anmnapatHoi atgopmbl. CTOUMOCTh CUCTEMBI.

26.CroumoctHbie xapakTepucTuku SCADA-cucteM. CTOMMOCTh OCBOCHUS CUCTE-
MbI. CTOMMOCTb COITPOBOXKICHUSI.

Oo0pa3en Ouilera K nepBoi pyoe:kHOM aTTecTalun

T'PO3HEHCKHUH ITOCYJAPCTBEHHBIN HE®TAHOH TEXHUYECKHUHW YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecramus Nel

Jucnunmuaa SCADA-cucTeMbl B ABTOMATH3HMPOBAHHOM IIPOHM3BO/ICTBE

NHCTUTYT___ 3HEpPreTuKu CIIELIMATBHOCTH YUTC cemectp__ 7

1. Xapakrepuctuku SCADA-niporpamm. dynkironansuelie xapakrepuctuku SCADA-niporpamm

2. DxcmmyatannoHHbsle xapaktepuctuku SCADA-cucrem. Pycuduxanus.

YTBEPXIAIO:

« » 20__r. IIpenonaBaTens




Bomnpocel ko BTOpOii aTTecTanuu 3a / ceMecTp

1. PaGouee mecto nucrietyepa (omepartopa). ['padudeckuit naTepderic moap3oBare-
JIs1.

2. TpeboBaHus YproHOMUKH Mpu paszpadoTke APM. TpeGoBanus K mysibTaM yIpaB-
JICHUSL.

3. TpeboBaHus 3proHOMUKH IpHU pazpadboTke APM. TpeboBaHUs K MHEMOCXEMaM.

TpeboBanus SproHoMuKH mpu pazpadorke APM. TpeGoBaHMs K MHEMOCXEMaM.

Mexanu3m OLE for Process Control (OPC) kak ocHOBHOM crmoco0 B3auMoeii-

ctBusi SCADA-cucTemMsl ¢ BHEIIIHUM MUPOM.

Benenune apxuBoB nanubix B SCADA-cuctreme. TpeHbl.

Benenue apxuBoB ganubix B SCADA-cucteme. AapMsl.

BceTpoennsbie s3bIKu POrpaMMHUPOBAHUS.

bazel ganneix B SCADA. OcHoBHbie nonstust bJI. KpaTtkas uctopus pa3Butus

BJI.

10.Ba3b1 gqanabix B SCADA. OcoO0eHHOCTH POMBINIICHHBIX 0a3 maHHbIX. Microsoft
SQL-ceprep. OcHOBHBIE XapaKTEPUCTUKH.

11.SCADA u Internet.

12.Bonpocs! HagexxHoctu SCADA-cucrem.

13.Pe3epBupoBanue B SCADA-cucTemax.

14.Bei6op SCADA-cuctembl. Q61 moxo.

15.Beibop SCADA-cucremsl.

16.Tennennuu pazButusi SCADA-cucrem. Y ganennsie TepmuHaisl (RTU).

17.Tennennuu pazsutusi SCADA-cuctem. Kanaier cBsizu (CS).

18. Tennenruu pazputuss SCADA-cucteM. Jlucnerdyepckue IMyHKThI yIpaBICHUS
(MTU)

19. Tennenuuu pazsutust SCADA-cucteM. OnepaniuoOHHbBIE CHCTEMBI.

o &
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O0pasen OmJieTa KO BTOPOil py0e:KHOI aTTecTaluu

T'PO3HEHCKUH I'OCYJAPCTBEHHbBIU HEDTAHOU TEXHUYECKUH YHUBEPCUTET

BUWIET Ne 1

PyGe:xnas arrecramus Ne2
Juctummaa SCADA-cucTeMBl B ABTOMATH3MPOBAHHOM NPOU3BO/ICTBE

HNucturyr OHEPrETUKU CIELIMAIbHOCTD YUTC cemectp___ [

1. Pabouee mecto nucneruepa (oneparopa). ['paduueckuit maTEpdEC MOIH30BaTENS.

2. Bri6op SCADA-cuctemsl.

YTBEPXIAIO:

« » 20 T [IpenonaBarens




7.2. Bonipocsl K 3a4€Ty U IK3aMeHYy

Bonpocsl k 3a4ety no aucuuiinHe 3a 6 cemectp O®O u 8 cemectp 3P0

1.

Kakumu  dakrtopammu  o0ycioBieHa TOTPEOHOCTh B BBICOKOHANICKHBIX U

BbIcOKO3(phexTuBHBIX ACYTII.

OcHOBHBIE PUYKHBI 00YCIABIUBAIOIUMHE HE00X01uMocTh 3aMeHbl ACY TII.
UYro BKIIOYaeT B ce0st UHPpOopMalys 0 TEXHOJIOTHYECKOM IpoLiecce.

OcHoBHbie pyHKIMH coBpeMeHHbIX ACYTII.

OcHoBHble PyHKIIMM YenoBeka B ACY

NCITY. Onpenenenue. OCHOBHBIE TpeOOBaHUS.

CrpykTypa COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO NPEANPUSITHUS - 11 YPOBEHb.
CrpykTypa COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO NPEANPUSITHUS - 21 YPOBEHb.
CrpykTypa COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO NPEANPUSITHUS - 31 YPOBEHb.

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3UPOBAHHOTO NMPEANPUATUA - 411 yPOBEHbD.

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3HUPOBAHHOTO MPEANPUATHUS - ST YPOBEHb.

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3HUPOBAHHOTO MPEANPUATHA - 611 YPOBEHbD.

. Crpykrypa ACYTII. O6bekT ynpapienus. JlaTuuku 1 HCTIOTHUTEIHHBIE MEXAHU3MBI.
. Ctpykrypa UCIIY. KonTpomnep.

15.
16.
17,
18.
19.

Crpykrypa UCIIY. OcHOBHBIE 3a/1auH, PEMIAEMBIE KOHTPOJLIEPOM.

Ynpasnenue (KOHTpoJuIep) Ha O0a3e nepconansHoro kommbeioTepa (PC based control).
Jlokanensiii kouTposuiep (PLC - Programmable Logic Controller)

CereBoit komruieke koaTposuiepos (PLC, Network)

Pacnipenenéunple manomaciitaObHble cuctembl ympaeienus (DCS - Distributed

Control Systems, Smaller Scale)

20.
21.

[Tonromacmtabubie pactpenenénnbie cucremsl ynpasienus (DCS, Full Scale)
Oco0eHHOCTH ONEPAIIMOHHBIX CUCTEM PEAIbHOTO BPEMEHH M MX OTINYMS OT OOBIYHBIX

MHOT'OITOJIB30BATCIIbCKUX OIICPAINOHHBIX CUCTCM (OC)

22.
23.
24.
25,
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.

[Tonpaznenenne OCPB.

Baxxunie mig nonb3oBareiier csoiictea OCPB

CpenctBa TEXHOJIOIMYECKOTO MPOrpaMMUPOBAHUS KOHTPOJLIEPOB.
[TpompbllieHHas JTIOKaabHas c€Thb. OCHOBHBIE THIIHI.
Cnenuduaeckre 0COOEHHOCTH MTPOMBIIIICHHBIE CETH.

Cepsepa B ACYTIL

KomruekcHas aBTomaTr3anus pou3BOCTBaA.

OCHOBHBIE TEHACHIINM pa3BUTUSI aBTOMaTHU3aluu. TenaeHus 1.
OcCHOBHBIE TEHACHIIUY Pa3BUTHUS aBTOMAaTHU3alUM. TeHaeHIus 2.
OcHOBHBIC TCHACHIIMM Pa3BUTUsI aBTOMaTH3alUM. TeHIeHIus 3.
OcHOBHBIE TEHACHIIMM Pa3BUTUsI aBTOMaTH3alUuM. TeHaeHus 4.
OcHOBHBIE TECHACHIIMM Pa3BUTHUS aBTOMAaTHU3alUM. TeHIeHITUs 5.
OCHOBHBIC TCHICHITUN Pa3BUTHS aBTOMaTU3auu. TeHaeHus 6.
CoBpeMeHHbIE HAIpPAaBICHUS PA3BUTHSI MUKPOIPOLECCOPHBIX CPEICTB YIPAaBICHUS.

BepxHuii ypoBeHb yIipaBieHUs.

36.

CoBpeMEHHBIE HAIPABICHUS Pa3BUTHS MUKPOIPOLECCOPHBIX CPEICTB YIPABJIECHUS.

CpenHunil ypOBEHb YIIPABICHUS.

37.

CoBpeMEHHBIE HAIPABICHUS Pa3BUTHS MUKPOIPOLECCOPHBIX CPEICTB YIPABJIECHUS.

HwrxH1M ypOBEHB YIIpaBICHUS.

38.
39.

Oransl cozganus ACYTIL. @opmuposanue TpedoBanmii k AC. Dramsr 1.1, 1.2, 1.3.
Oramnel co3ganus ACYTII. Pa3pabotka konnenmuu AC. Drarsl 2.



40. Dranbl coznanus ACYTII. Texauueckoe 3ajaHie U ACKU3HBIN MTPOEKT. DTanbl 3 U 4.

41. Dranbl coznanust ACYTII. Texaudyeckuit mpoekT. ITarbl 5.

42. Otansl co3nanusg ACYTII. Pabouast nokymeHTaIus. JTarsl 6.

43. Oranel co3ganusg ACYTII. Beox B aevictBue. Otanwl 7.1, 7.2, 7.3, 7.4.

44, Drans! cozpannsa ACYTII. Beoxa B neiictBue. Dramel 7.5, 7.6, 7.7, 7.8.

45. Dransl co3ganus ACYTIIL. CompoBoxnenue AC. Dransi 8.1, 8.2.

46. Cuctema  aBTOMATHU3MPOBAHHOTO  TMpoekTupoBanus. (OO0OIIEHHAs  CTPYKTypa
obecnieuenus CAIIP.

47. Marematnueckoe oodecrieueaue CAIIP.

48. Texanueckoe ocHamenue CAIIP.

49. Oynkunu BctpoenHnoit CAIIP.

50. ABTOMaTH3MpOBaHHAs CHUCTEMa yMPABICHHUS TEXHOJOTHYCCKUMH  TIPOIECCaMU
(ACVYTII). Obecneuenne ACYTII.

51. Texuuueckoe obecneuenne ACYTIL.

52. Martematnueckoe obecrieuenne ACYTII.

53. Opraam3anmonHoe u Meroaudeckoe ooecneuerne ACYTIL.

54. IlonsiTue OTKpBITOM cucTeMbl. [IpuMeHEeHHE OTKPBITBIX CHCTEM B MPOMBIIUICHHON
aBTOMATH3aIINH.

55. [loHsITHE OTKPHITOIN CHCTEMBI.

56. OcHOBHBIE HAMpPABIECHUA IO CO3/IAHUIO OTKPHITHIX cucTeM. CTaHIapTHBIE MEXaHU3MBbI
oOecrieueHns OTKPBITOCTH CUCTEM.

57. OcHOBHBIE TEXHUYECKHE pElIeHUs, o0ecnieunBatomme oTKpoITocTh [1TK.

58. OtkpeiTas apxutektypa no cranaapty |[EEE. OcnoBubie uepThi.

59. Onpenenenne |IEEE/POSIX.

60. Onpenenenne NIST.

61. IIpuHIUTIBI ¥ TEXHOJIOTUU CO3AAHUS OTKPBITHIX TPOrpaMMHBIX cucteMm. DDE.

62. Kiment DDE.

63. Cepsep DDE.

64. Ceanc DDE.

65. Tpanzakuus DDE.

66. [IpyHIMIIBI K TEXHOJOTUH CO3JaHUs OTKPBITHIX MporpaMmMHbiX cucteM. OLE.

67. [IpunosxeHus TUMa «KIUEHT-CEPBEP».

68. Onucanne Texuonorun — COM/DCOM.

69. Uto Takoe 0a3a JaHHBIX?

70. Knaccuduxkarus 6a3 JaHHBIX

71. Yto Takoe 0a3a mJaHHBIX

72. Knaccudukanus 6a3 JaHHBIX

73. CYBJ1

74. Knueatet CYB/]

75. Penssinonubie 0a3bl JaHHBIX

76. Ilouatue MmeTaMoienu

77. Yto Takoe SQL

78. O630p onepaTopos SQL

79. CtpykTypa Tabnuil peiasiinoHHbIx b/

80. [Ipencrapienue yncen, CHMBOJIOB, 1aT, BDEMEHU U APYTUX TUIIOB JaHHBIX

81. Onucanue s3bika 3ampocoB K pensiinonabiM CYB/I- SQL

82. Tunbl ganabIx SQL.

83. Onucanue oomena nporpamm ¢ CYBJI Ha 6aze npaiisepa ODBC



Oo0pa3en Oustera K 3a4eTy
T'PO3HEHCKHUH ITOCYJAPCTBEHHAIN HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BWJIET Ne 1

Jucnunmuaa SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM IIPOHM3BO/ICTBE

HNuctutyr  3HEpreTuku CIELUATIbLHOCTh YUTC ceMecTp

1. OcHoBHBIEC TEHJEHLIUU Pa3BUTHS aBTOMaTH3auuu. Tenaenmus 1.
2. O®yukuuu BcrpoeHHon CAIIP.

YTBEPXIAIO:

» 20 T 3aB. kadempoii

Bonpocs! k 3x3ameny no aucuuniune 3a 7 cemectp O®O0 u 9 cemectp 3P0

1. Konuenuus SCADA u ee oco6eHHOCTH

2. OcHoBHbIe cTpyKTypHBIe KOMIOHEHTHI SCADA.

3. Xapakrepuctuku SCADA-nporpamMm. OOmme CBeIeHHS UM CTPYKTYpHBIC
ocobernHoct SCADA-nporpammax

4. Xapakrepuctuku SCADA-niporpamm. @yHKIIMOHATIBHBIE XapAKTEPUCTUKU
SCADA-nporpamm

5. Xapakrepuctuku SCADA-mporpamMM. AmnmapaTHO-IpOrpaMMHasi IjaaTdopma Hu
XapaKTEPUCTUKU MOJTHOTHI OTKPBHITOCTH.

6. Xapakrepuctuku  SCADA-mporpamm.  JlaHHble O  pacmpocTpaHEHHH U
COIIPOBOXIEHNUU, CTOUMOCTHBIE XapaKTEPUCTHKHU.

7. Tlomp3oBaTenu mpuMeHstomue B cBoeit nesrensHoctd SCADA-iporpaMmel.

8. INonynsapusie SCADA-iporpaMmsi.

9. Ilpumepnsiit Habop naker SCADA nporpammsl.

10.ITpumepnbiii  Habop mnaker SCADA mnporpaMMbl HCHOJB3YIOIIUNA  THUIIOBYIO
texHooruro COM/DCOM u o6bekTh ActiveX.

11.TloBeimenue Haa&xHOCTH paboThl SCADA-nporpamMMel.

12.0Ocuosubie pynkimn SCADA-cuctem

13.Onepatop (wmm nucnetdep), padortarommii co SCADA-cucTteMoi, BBITTOTHSIET
caeayonme QyHKIUH.

14.0Ocob6ennoctn SCADA kak mpoiiecca yrpaBJICHUS B COBPEMEHHBIX JUCIETYEPCKUX

cucTemMax

15.0OcHoBHBIE BO3MOXKHOCTH U CpeJicTBa, npucyiue BceM SCADA-cucremam

16.0OcHOBHBIE ATanbl MPOCKTUPOBAHUS CUCTEMBI aBToMaru3anuu Ha ocHoBe SCADA-

CUCTEMBI

17.Ucnonb3yembie MporpaMMHO-annapaTHble mI1aTGOpMBI.

18.Crioco0Obl peanuzanvii CBSI3M C YCTpoMcTBamMM BBOja/BbiBoja. 19.Mmerommuecs

CpEIICTBA CETEBOU MOAIAEPKKH.

19.BcTpoeHHBIE KOMaHAHBIC SI3BIKM, MOJJIEpKHUBAeMble 0a3bl JAHHBIX U T'paduyecKue

BO3MOXHOCTH.

20.Xapaktepuctuku noJHOThl OTKpbITOCTH SCADA-cuctem

21.9Oxcnnyaranronsble Xxapaktepuctuku SCADA-cuctem. Y 100CTBO HCTIOIB30BAHMUS.



22 .OxcrutyatannoHHble  xapaktepuctuku SCADA-cuctem. Hanmnume U xadecTBO
TEXHUYECKOUN MOIEPIKKH.

23.9KCITyaTaluOHHbIC XapaKTePUCTUKU SCADA-cuctem. Pycudukarms.
25.Croumocthbie  xapaktepuctuku SCADA-cuctem. CTOMMOCTH  IPOTPAMMHO-
anmnapaTHoi 1atGopmbl. CTOUMOCTh CUCTEMBI.

24.Croumoctable xapakrepuctTuku SCADA-cucrem. CTOMMOCTh OCBOEHHSI CHCTEMBI.
CTOMMOCTB COITPOBOKICHUS.

25.Pabouee mecto aucnerdepa (oneparopa). I'papuueckuii unTepdeiic monbp3oBares.
26.TpeGoBanusi »proHoMuku Tnpu pazpadborke APM. TpebGoBanus K myJIbTaM
yIpaBJICHHUS.

2. TpeGoBaHus 3proHOMHKH 1pu pa3padbotke APM. TpeGoBaHus Kk MHEMOCXEMaM.
28.TpebGoBanust SproHOMUKH TIpU pazpadoTke APM. TpeboBanus kK MHEMOCXEMaM.
29.Mexanmu3m OLE for Process Control (OPC) kak oCHOBHO# crtoco0 B3auMOJICHCTBHUS
SCADA-cucTeMbl C BHEIIIHUM MHUPOM.

30.Benenune apxupoB gaHHbiX B SCADA-cucteme. TpeHpl.

31.Benenue apxuBoB gaHHbIX B SCADA-cucteme. Anapmsl.

32.BcTpoeHHbIE SI3bIKU POTPaMMHUPOBAHUSI.

33.ba3s1 ganabsix B SCADA. OcuoBubie noustust bJI. Kparkas uctopus pazsutust b/1.
34.ba3el qanHbix B SCADA. Oco0eHHOCTH IPOMBINIICHHBIX 0a3 JaHHbIX. Microsoft
35.SQL-cepBep. OCHOBHBIE XapaKTEPUCTUKH.

36.SCADA u Internet.

37.Bompocel Hagexuoctd SCADA-cuctem.

38.Pe3epBupoBanue B SCADA-cucremax.

39.Br160p SCADA-cuctemsbl. OOIIHIA MOXOI.

40.Be16op SCADA-cuctemsi.

41.Tennenuuu pazsutust SCADA-cuctem. Y ganennsie TepmuHaisl (RTU).
36.Tennenuuu pazsutusi SCADA-cucteM. Kanamnst csizu (CS).

42. Tenaennuu pa3sutust SCADA-cuctem. Jucnetuepckue myHkThl yupasienus (MTU)
43.Tengenuuu pazsutus SCADA-cucrem. OnepaliuoOHHbIE CUCTEMBI.

Oo0pa3zen OmJieTa K 3K3aMeHy
T'PO3HEHCKUU FOCYJIAPCTBEHHBIN HEDTAHONW TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 1
Jucnunmuaa SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM IIPOHM3BO/ICTBE
NHCTUTYT____ 3HEpPreTuKu CIIELIMATBHOCTH YUTC CEMECTP

1. Ocob6ennoctu SCADA kak mporecca yrnpaBlIeHUs] B COBPEMEHHBIX AUCIETUEPCKUX CUCTEMAxX
2. PesepsupoBanne B SCADA-cucremax.

VTBEPXJIAIO:

« » 20__r. 3aB. xadeapoit




7.3. Texkyumuii KOHTPO.JIb

Oo0pa3sen npakTu4eckoii padoTbl

MMPAKTUYECKASA PABOTA Ne 2
Tema: CO3JJAHUE ITPOCTEMIIETO ITIPOEKTA

1. Heab padoThbl: OCBOMTH MEXAHU3M aBTOMOCTPOCHMS KaHAJIOB METOJOM «OT
111a0JIOHOBY, MOJYYUTh MPAKTUYECKHWE HABBIKM B CO3/IaHUM MPOCTEUIIEro MpPOEKTa B
Trace Mode 6.

2. TlocraHoBKa 3aaa4ymM. co37aTh OIEpaTOpCKuii uHTEepdeic (dermoBeKo-
MaIIMHHBIA UHTep(delic) CUCTEeMbl MOHHMTOPHHIA, cojepkammii oguH y3zen APM
(aBTOMaTU3UpOBaHHOE paboyee MECTO), HCHOJIb3ysl MEXaHU3M AaBTOIMOCTPOCHUS
kaHayioB Trace Mode metomom "oT 1madg0HOB".

Pa3padorka npoekra B MIC BKJIIOYaET CaeAyIONIME TPOLIEAYPHI:

® CO3/aHHE CTPYKTYPHI POCKTa B HABUTATOPE;

¢ KOH(PUTYPUPOBAHHE WU pa3pabOTKa CTPYKTYPHBIX COCTABIISIONIMX — HaIPUMED,
pa3paboTka 1mabI0oHOB TpaPUIECKUX HKPAHOB ONEepaTopa, pazpaboTka MadJIoHOB
porpamm, OMMCaHNe UCTOYHUKOB/TTPUEMHUKOB U T.JI.;

e KOH(pUTYpUpPOBaHKE HHDOPMAITMOHHBIX IIOTOKOB;

e BBIOOp anmapaTHbIX cpeacTB ACY (KOMIBIOTEPOB, KOHTPOJUIEPOB U T.I1.);

e co3gaHue y3/10B B cioe Cuctema v uX KOH(QUTYpUPOBaHUE;

® pacmpejielieHue KaHAJIOB, CO3/IaHHBIX B PA3IMUHBIX CIOSX CTPYKTYpHI, MO y3J1aM
U KOHQUTYpUpOBaHHE UHTEPPEHCOB B3aUMOJACHCTBUS KOMIIOHEHTOB B
MH(OPMAIIMOHHBIX TOTOKAX;

® COXpaHEHHE MPOEKTa B €IMHBIN (aill A MOCIEeNYIOUEro peAakTupoBaHus (c
nomoIbo koMaH bl Coxpanuth Wi CoxpaHuTh Kak - CoxpaHeHHe IpOoeKTa JJIs
pEIaKTUPOBaHUA);

® DHKCIIOPT y3JI0B B HAOOPHI (PaiiyioB AJisl MOCTIEAYIOUIETO 3aIlycka MO/l yIpaBiIeHHEM
MOHHUTOPOB



7.4. OnucaHue mokasartesjedl W KpPUTepHeB OLEHNBAHMS KOMIIETEHI[MII HA Pa3JIMYHBIX dTanax ux GopMUpPOBaHNS,

OIMMCAHMUC IKAJbI OHCHUBAHUA.

(xopouo)

(OTJIMYHO)

Taoauua 7
Kputepun oneHHBaHUS Pe3yJibTATOB 00yYeHUs HanMeHoBanme
Hnax—mpyeMble pe3yabTaThl 0CBOCHUA KOMIICTCHIIUHA MeHee 41 GaJLJI0B 41-60 6aJsL10B 61-80 GasL10B 81-100 6a/L10B OIICHOYHOI'0
(Hey10BJIETBOPHUTEIBLHO) | (y/10BJIETBOPHTEILHO) cpeacrsa

OIIK-12: CnocobeH pa3pabarbiBaTh U ONTUMU3UPOBATH AITOPUTMBI M COBPEMEHHBIE U POBBIE CHCTEMBI
AaBTOMAaTH3UPOBAHHOIO MPOEKTUPOBAHUS TEXHOJOTUUECKUX MPOLIECCOB, CO3/aBaTh IPOrPaMMbl U3TOTOBIEHUS JETaleH U y3710B pa3IMUHON CIOXKHOCTH Ha CTAHKAX C UUCJIOBBIM IIPO-
TPaMMHBIM YTIPaBICHUEM, IPOEKTHPOBATh AITOPUTM (PYHKIIMOHUPOBAHUS THOKHUX MTPOM3BOACTBEHHBIX CHCTEM

—  YCMAHABIUSAMb U HACMPAUSAMb NPOSPAMMHOE U ANNAPAMHOE
obecneuenue SCADA-cucmem;
—  0peanu306bl6aMb U YNPAGIAMb PA3PAOOMKOU cucmem npo-
mbtuLneHHo2o ynpaenenusi, Ha ochose SCADA-cucmenm.

0OJIBIIIHE OITHOKH

3namo: CdopmupoBaHHEIE,
CdopmupoBaHHbIE
— npunyunst nocmpoenusi npomviutiennvlx SCADA-cucmenm, HO cofepIKalue
. dparMeHTapHbIE 3HAHUS Henonubie 3Hanus CHUCTEMATHYECKUE
—  npomblunennvle unmepgericol u KOHMPOANEPsl, pabomaioujue OT/IEIbHBIC MPOOEITBI AHAHYS
noo ynpaenenue SCADA-cucmem 3HAHUS
Ymems:
— npoexmuposamv SCADA-cucmemvl asmomamuueckozo u ag
MOMAMU3UPOBAHHO20 YNPAGLEHUS, C HPUMEHEHUEM COBDEMEHHbIN
6CMPOEHHBIX CpeOcme paspabomku U A3bIKO8 NPOcPAMMUPOBAHU YMeHust moJHbIe,
CdopmupoBaHHbIE
SCADA-cucmem; YHacTuyHble yMEHUS Henonneie ymenus JIOTYCKaloTCs He- yMCHHS

Bnaoembw:

—  0az08bIMU HABLIKAMU NPU PabOMe ¢ OCHOGHbIMU UHMepheticamu
SCADA-cucmem;,

—  ocHosHbIMU si3bIKAMU npocpammuposanusi SCADA-cucmem;

—  npoepammuvim u annapamuvim obecneueruem SCADA-cucmem;

—  HasblKkamu adeKeamHol GopMyIuposKY 3a0a, peuaemblx Memo-
Oamu, uziazaeMbiMu 8 Kypce

YacTraHOE BIIaJICHAE
HaBbLIKAMU

Hecucremarnueckoe
[IPUMEHEHHE HABBIKOB

B cucremaruueckom
NPUMEHEHUH HaBbI-
KOB JIOITYCKaIOTCsI
POOEITBI

VYcnemHoe u cucre-
MAaTHYCCKOC IIPpUME-
HCHHC HAaBBIKOB

IMpaktiueckue
3aHATHA
3ager
OKk3aMeH




8. Oco0eHHOCTH peajM3alMU JUCHUIUIMHBI VIS MHBAJWIAOB W JHI[ C
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI.

JUist  OoCylIecTBIEHHMS MpOLEAyp TEKYyIIEero KOHTPOJsL YCIEBAEMOCTH H
MPOMEKYTOUYHON arTecTaiuu OOyJaronuxcsi co3/aHbl (DOHIBI OICHOYHBIX CPEJCTB,
aJanTUPOBAHHBIE JJI1 UHBAJIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 370POBBS
U TIO3BOJISIIONIAE OIEHUTh JOCTIDKCHHE WMH 3alJIJAHUPOBAHHBIX B  OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMe Pe3yIbTaTOB OOyYEHHUS U YPOBEHb C(HOPMUPOBAHHOCTH
BCEX KOMIIETCHIMH, 3asBJICHHBIX B oOpa3oBaTenbHOM mporpamme. dopma nposeacHus
TEKyIIel aTTecTalMy JUIsl CTYJACHTOB-MHBAIMJIOB YCTAHABIMBAETCA C YYETOM
WHJIUBUAYAJIBHBIX TCUXO(U3UYECKUX 0COOeHHOCTeH (YyCTHO, MMChMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTepe, B opMe TecTupoBaHus U T.1.). [Ipu TectupoBanuu s
CTa0OBUIANIUX CTYJEHTOB UCIIOJIB3YIOTCSI (POHIIBI OIIEHOYHBIX CPEACTB C YKPYITHEHHBIM
mpudToM. Ha sK3aMeH mpuriamaercss COMPOBOXKIAOIIMK, KOTOPBIA oOecrneunBaeT
TEXHUYECKOE COIMPOBOXKICHUE CTyACHTY. [Ipu HEOOXOIUMOCTH CTYIEHTY-UHBAIHIY
MIPEIOCTABIISACTCSA JOMOTHUTEIBHOE BPEMS IS TIOJITOTOBKM OTBETA Ha JK3aMeHE (WH
3auere). O0yyaromuecs ¢ OrpaHUuYEeHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbsl U 00yUaromuecs
WHBAIMIL OOECNEYMBAIOTCS TICYAaTHBIMA W DJEKTPOHHBIMH  O0pa30oBaTEIbLHBIMH
pecypcamu (IporpaMmbl, ydeOHBbIE TTOCOOMS ISl CAMOCTOSITEIbHOM padOThl U T.1I.) B
dbopmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 3I0POBBS M BOCTIPUSITHSI HHPOPMAIIUHN:

1) nnas WHBAIHMIOB M JIMIl C OTPAHMYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS IO
3PeHMIO:

- JIS  cJIenbIX: 3a7aHus JUIsl BBITIOJHEHUS HAa CEMHHApax W MPaKTUYECKHUX
3aHATUSAX O(QOPMIIIOTCA pelibeHO-TOUeUHbIM ImpudToM bpaitngs wim B Bume
ANEKTPOHHOIO  JOKYMEHTa,  JOCTYHOTO C  [OMOIIbI0  KOMIBIOTEpAa  CO
CHEIUAIN3UPOBAHHBIM ~ MPOTPAMMHBIM  O0€CT€UeHHEeM  JJIsi  CJCMbBIX,  JU0O0
3aUUTHIBAIOTCS ACCUCTEHTOM; IIMChbMEHHBIEC 3aJaHusl BBINOJHAIOTCS Ha Oymare
penbedHO-ToYeUHBIM mpudTOM bpaiins nim Ha KOMIBIOTEPE CO CHEIUATHN3NPOBAHHBIM
MpPOTPaMMHBIM OO€CIIeUeHUeM ISl CIENbIX JIMOO HAJAMKTOBBIBAIOTCS AaCCUCTCHTY;
oOydJaronuMcsl JUIsl BBITIOJHEHUS 3aJaHus TPH HEOOXOJIMMOCTH IPEIOCTaBIISICTCS
KOMIUIEKT THUCHhMEHHBIX NPHHAMJIEKHOCTeH W Oyma- ra s muchMa penbedHO-
TOYCUHBIM IpudTOM bpaiins, KOMIBIOTEp CO CICIHAIM3UPOBAHHBIM TPOTPAMMHBIM

oOecreyeHHEM JIJIS CIIETBIX;



- 18 cJa0oBMAAIIMX: O0ECleunBaeTCsd HMHAWBUAYAJbHOE PaBHOMEPHOE
ocenienre He MeHee 300 Jrokc; 0OOydwaroMMCs [Jis BBIMOJHEHUS 3aJaHusl TpU
HEOOXOJAMMOCTUA MPETOCTABISAETCS YBEIUUYMBAIOIIEE YCTPOMCTBO; BO3MOXHO TaKKe
MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOMCTB; 3aIaHUS JIJIsl BBIMOJHEHHS
3aJlaHui 0OPMIIAIOTCS YBEJIIMYEHHBIM MIPUDTOM;

2) nmis WHBAJIWIOB W JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBBS IIO

CIIyxy:

- 1 TJIyXHX U cJ1a00CIbIIIAIIHNX: oOecrieynBaeTcs HaJu4yue
3BYKOYCHJIMBAIOIIEH ammapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUSA, PU HEOOXOJUMOCTH
oOyyJarommMcsl IpeoCTaBIsSeTCsl 3BYKOYCHIIMBAIOLIAs anmnaparypa WHIMBUIYATIbHOTO
N0JIb30BAHUS; TPEAOCTABIIIIOTCS YCIYTU CypIONEPEBOIUNKA;

- VIS CJIeNOIJIyXMX JIONYCKAaeTCs MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLLEIO
yCIIyTH TUdIOCYpIOTIEPEBOTUMKA (moMumMo TpeOOBaHMUIA, BBITIOJTHSAEMBIX
COOTBETCTBEHHOJISI CJICTIBIX U TIIYXUX);

3) UIsl JIMII C TSOHKEJIBIMUA HAPYIICHUSIMH PEUYH, TIIYXUX, CIA0OCIIBIMIAIINAX JCKIHH
Y CEMUHAPbI, IPOBOJUMBIE B YCTHOU opMe, IPOBOATCS B TUCbMEHHOM (hopMme;

4) nns WHBAIWAOB W JIMII C OTPAaHWYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS,
HMEIONIUX HAPYILIEHUS ONOPHO-ABUIaTEeJIbLHOI0 ANNAPATA:

- ISl JIMI C HapyLEHHUSIMU ONOPHO-ABUTATEIBHOIO armapara, HapylIeHUsSMU
JBUTATENBHBIX ~ (PYHKIIMH BEpXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEpPXHHUX
KOHEUYHOCTEW: TMCHbMEHHBIE  3aJlaHMs  BBIIIOJHSIOTCS HAa  KOMIIBIOTEPE  CO
CHEUUAIU3UPOBAHHBIM MPO- TIPaMMHBIM OOECIIEYEHUEM WM HAJAUKTOBBIBAIOTCS
ACCHCTEHTY; BBINOJIHEHHUE 3aJaHUil (TE€CTOB, KOHTPOJBHBIX padoT), MPOBOAMMBIE B
NUCbMEHHOM (opme, MpoBOIATCS B YCT- HOM (opme myTreM ompoca, Oecelapl ¢

oOydJaronumcs.



9. YueoHo-MeToanuYeckoe U MHGOPMAIMOHHOE O0ecTiedeHne TUCIUIINHBI

9.1 JIntepaTtypa
1.  Kaurun B.B. Pazpaborka SCADA-cuctem: yue6Hoe mocodbue / Kanrun B.B.,
Kaarun M.B., SImonaunoB J[.H.. — Mocksa, Bonorga: Unadpa-Uuxenepus, 2019. —
564 c. — ISBN 978-5-9729-0319-1. — Texkct: anekTpoHHbId [/ DICKTPOHHO-
OoubmuoTeuHast cucrema IPR BOOKS: [caiit]. — URL:

2. I'epacumoB, A. B. IIpoextupoBanne ACYTII ¢ wucnons3oBanuem SCADA-
cucteM : yueOHoe mocobue / A. B. 'epacumoB, A. C. TutoBneB - Kazans : M3gaTens-
ctBo KHUTY, 2014. - 128 c. - ISBN 978-5-7882-1514-3. - Tekcrt: anektponHHslii // DbC

"KoHCynbTaHT cTyneHTa" : [caiT]. - URL:

3. T'epacumos, A. B. IlpoekTupoBaHue aBTOMaTH3UPOBAHHBIX CHCTEM YIPaBICHUS
TEXHOJOTUYECKUMU TpolieccaMu : yueoHoe nocooue / ['epacumoB A. B. - Kazansb : 13-
natensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - TekcT: 371€eKTPOHHBII
Il BBC "KoHcyabTaHT cTyacHTa" : [caiiT]. - URL.:

4. Hsanos, B. D. Pazpadotka ACYTII B cpene WinCC : yue6HOE mocoOue / IBaHOB
B. D., Use En VH. - Mocksa : Uadpa-Unxenepus, 2019. - 232 c. - ISBN 978-5-9729-

0326-9. - Tekct : snexrponssii / ObC "KoncynpTanTt crymenrta" : [caiir]. - URL :

9.2. Meroauyeckue yKa3aHus A5 00y4alONIUXCHA M0 OCBOECHUIO TUCHUIIJIMHBI

(ITpuJsio:xxenue).


http://www.iprbookshop.ru/86632.html
https://www.studentlibrary.ru/book/ISBN9785788215143.html
https://www.studentlibrary.ru/book/ISBN9785788219875.html
https://www.studentlibrary.ru/book/ISBN9785972903269.html

10. MaTepuajbHO-TeXHUYECKOE 00ecneuyeHue TN CIUTLTUHbI

HucuuniuHa oOecrieyeHa Ja0OpAaTOPHBIMU CTEHJAMU M KOMIIBIOTEPHBIMU
kiaccamu (4-25, 4-29, 4-35, 4-37), ocHaIlICHHBIMU MTPOEKTOPAaMU U UHTEPAKTHBHBIMU
JIOCKaMHU.

10.1. MaTepuajbHO-TeXHHYECKas1 0a3a

JIM1eH3NOHHOE MPOTrPAMMHOE 00ECTICUYEeHHE M0 TUCIUIUINHE:
1 SCADA Trace Mode 6.10
2 SCADA WinCC
3 Simple SCADA
4. Master SCADA
3) CODESYS
6 STEP 7

JlaGopatopHbIe CTEH/BI:

1. Crenn, Ha 6aze mporpammupyemoro peryiastopa TPM — 210 B xomruiekte ¢
IMYJISITOPOM I€YH, S 00yUEeHHSI IPOTPAMMUPOBAHHIO;

2. Crenn Ha 6a3e [IJIK OWEN — 154. becruiatHoe mporpaMmmMHOe oOecrieueHne
CodeSys;

3. Crenn Ha 6a3ze MuKpokoHTposuiepa Texon P — 06. Mmeercss BO3MOXKHOCTH
n3yunuth Y CO U IPOTOKOJIBI CBSI3H;

4. MHOro(pyHKITMOHAIBHBIA CTEHA TI0 BBIMONHEHUIO g0 20 pa3iudHbIX
npaktuyeckux 3ansatuii; (11O He Tpedyercs)

5. TumnoBoil koMIuiekT yueOHOro oOopymoBaHus "KOHTpOIbHO-M3MEPUTEIbHBIC
npuOOpsl M aBTOMAaTWKaA'", HCIOJHEHHE CTeHJoBoe KommbiorepHoe, KUIIMA B
KOMILJIEKTE ¢ OECIIATHRIM MTpOrpaMMHBIM obecrieuenuem TIA Portal.

10.2. TlomemmeHus1 AJIs1 CAMOCTOSITEJIbHOI PadoThI.

Yuebnas ayoumopus onsa camocmosmenvhoi pabomor — 4-25, 4-29. 2. I po3nuiil
IIpocnexm Xycetina Hcaesa 100.

Aynutopun 4-25, 4-29 sagnaromcs KOMNbIOMEPHLIMU KIACCAMU C OOCMYNOM K

cemu uUHmepHem, OCHAUWIEHHbIMU JTUUEH3UOHHbIM NpOocpamMMHbIM obecneyenuem MS

Windows u MS Office.



CocTaBuTtelib:

Houent kad. «ATIII»

CoracoBaHo:

H.o. 3aB. xadenpoit «ATIIID»

Hupexrop AYMP

/Myxun B.B./

/XaxumoB 3.J1./

/MaromaeBa M.A./



lpunoscenue

MeTtoanyeckue yKa3aHus 0 0CBOCHUIO 1M CUMILTUHBI «SCADA-cucTeMbl B aBTOMATH-
3HPOBAHHOM NPOU3BOJACTBE»

1. MeToauueckue ykazaHusi AJsi 00y4YalOMXCSl MO IUIAHUPOBAHUIO U OPraHU3aAIUH
BpeMeHHU, He00X0AUMOr0 /IJIS 0CBOEHUS AU CUMILIMHBI.

W3ydenune pekoMeHIyeTcsl HauaTh ¢ 03HAKOMJICHHS ¢ pabodeil mporpaMMoi JUCHUIUIMHEL, €€
CTPYKTYpO M COJIIep>KaHHEM pa3fesioB (Momylei), (POHIOM OICHOYHBIX CPEICTB, O3HAKOMHTHCS C
y4eOHO-METOAMYECKUM 1 HH(HOPMAITHOHHBIM 00€CTICUCHUEM JTHCIIUILIAHEI.

Hucnunmuna «<SCADA-cucTeMbl B aBTOMATH3MPOBAHHOM MPOU3BOACTBE)» COCTOUT U3 4-X
CBSI3aHHBIX MEXIY COOOI0 pa3/esioB, 00ECIIEUNBAIOIINX MMOCIEI0BATEILHOE U3YUCHHE MaTeprara.

O6yuenne no puctuminHe «SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM IPOU3BOACTBE»
OCYIIECTBISIETCS B CIEAYIOIMUX Gopmax:

1. AynuropHble 3aHATHS (JCKIHUHU, TPAKTUUECKUE 3aHSITH).

2. CamocrosiTenbHas paboTa cTyAeHTa (MMOATOTOBKA K JIEKIHMSAM, MPAKTHYECKUM padoTam,
pedeparamM M MHBIM (hopMaM MUCHBMEHHBIX pa0OT, WHAMBUIYyAIbHAs KOHCYJbTAIMS C TpEIojaBare-
JIeM).

3. MHrepakTuBHBIE (GOPMBI MPOBEACHUS 3aHATHH (JEKIUSA-TUCKYCCHs, TPYNIIOBOE pEIlEeHUE
npobieM MpaKTUYEeCKUX 3aJaHUi B IUIaHE HACTPOEK, KOHpurypupoBanus u peanuzauuu SCADA-
cucteM u ap. Gopm).

VY4eOHbIil MaTepuan CTPYKTYPUPOBaH U U3Y4E€HHE TUCIUIUIMHBI MPOU3BOAUTCA B TeMaTHye-
CKOM mocienoBarenbHOCTH. Kaxkaoi npakTuyeckoi paboTe U caMOCTOSTEIbHOMY H3YyYEHHIO MaTepH-
ajla IpeauIecTBYeT JIeKIUs Mo JaHHOW Teme. OOydaromuecs caMOCTOSATEIbHO MPOBOAST MpelBapu-
TEJbHYIO TOATOTOBKY K 3aHATHIO, IPHHUMAIOT aKTUBHOE M TBOPUYECKOE yyacTHe B 00CYKIAECHUHU Teope-
TUYECKUX BOIIPOCOB, pa3zdope MpoOJIEMHBIX CUTYallUid M MOUCKOB MyTe MX perieHus. MHorue mnpo-
OneMbl, U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIA XapakTep, YTO MpEeAIoyiaraeT MHTEPAKTHBHBIN
XapakTep NPOBEACHUS 3aHATUN HAa KOHKPETHBIX pUMepax.

Ornucanue Mocie10BaTeIbHOCTH ICUCTBUI 00y4JaroIIerocs:

[Ipu u3yyeHunn Kypca ciaeayeT BHUMATEIbHO CIIyIIaTh U KOHCIIEKTUPOBATh MAaTepUall, U3Jjara-
€MbI Ha ayJUTOPHBIX 3aHATUAX. [ €ro moHMMaHHWs M KA4YECTBEHHOTO YCBOCHHS PEKOMEHAYETCS
CIeAyrouas IMociIeI0BaATENbHOCTD JEHCTBUI:

1. ITocne okoHYaHWs y4eOHBIX 3aHATHMA ISl 3aKPEIUICHUS MaTepHala MPOCMOTPETh B 001y-
MaTh TEKCT JICKIIUH, IPOCIYIIAHHOM CEroIHs, pa3odpars paccmorpentbie mpumepsl (10 — 15 MuHyT).

2. HpI/I MOATOTOBKC K JICKIUU CICAYIOUICTO OAHA MOBTOPUTH TCKCT Hpe;[bmymeixi JICKIIHUH, I10-
IyMaTh O TOM, Kakas MOXeT ObITh cieayromas tema (10 - 15 munyT).

3. B reuenue Henenu BIOpaTh BpeMs AJs paboThI ¢ tuTepaTypoii B Oubauoreke (mo 1yacy).

4. Ilpu moArOTOBKE K MPAKTUYECKOMY 3aHATUIO MOBTOPUTH OCHOBHBIE TOHSTHS IO TEME,
M3YYUTh IpUMeEpHI. Pemtas KOHKPETHYIO CUTYaluIO, - IPEABAPUTENILHO MOHATh, KAKOW TEOPETHYECKHUIMA
MaTeprasl Hy)KHO HCHOIb30BaTh. HaMeTuTh miiaH pemeHus, nomnpoOoBaTh Ha €ro OCHOBE PEmuTh 1
— 2 MPaKTHUYECKUE CUTYAIUH.



2. MeToauyeckue ykazaHus no padore o0yqyaommxcsi BO BpeMs NPoBeIeHus JeKIUIi.

Jlexuuu nar0T 00ydaromIMMCs CUCTEMAaTU3UPOBAaHHBIC 3HAHUS MO JAMCUUIUIMHE, KOHIEHTPH-
PYIOT X BHUMaHUE Ha HauOoJee CIOKHBIX U BAKHBIX BoIpocax. JIeKun oObIYHO U3TararTcs B Tpa-
TUIIMOHHOM WJIM B MpoOsieMHOM cTuiie. J{isi cTyZeHTOB B OOJIBIIMHCTBE CIy4aeB B MPOOJIEMHOM CTHU-
ne. [IpoOnemMHBIN CTUITH MTO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO MMO3HABATEIBHYIO JESITEILHOCTH 00Y-
YaIOMIMXCAd M UX WHTEpeC K TUCHUIUIMHE, (OPMHUPOBATH TBOPUECKOE MBIIUICHUE, aKTHBU3UPOBATH
BHUMaHUE 00yYaroiXcs MyTeM MOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOMIPSITH TUCKYCCHIO.

Bo Bpems JIEKIIMOHHBIX 3aHATHI PEKOMEHIYETCS BECTH KOHCIIEKTUPOBaHHME y4yeOHOro Mare-
puana, oOpamarts BHUMaHue Ha (DOPMYIUPOBKU M KATETOPUH, PACKPBIBAIOIINE CYTh TOT'O MM MHOTO
SIBJIIEHUS, WJIN IIPOLIECCOB, BHIBOJIbI U ITPAKTUUECKHE PEKOMEHIALINN.

KoHcnekT nekuuu siydiie noApasfensTh Ha IMYHKThI, cOOIr0Aas KpPacHYI0 CTPOKY. DTOMY B
G010l cTeneHn OyayT criocoOCTBOBATh BOIPOCHI IJIAHA JIEKLIUH, IPEJIOKEHHBIE TIPEOoIaBaTeIIsIM.
Crnenyer oOpamaTh BHUMAaHHME Ha AaKLEHTHI, BBIBOJbI, KOTOPHIE [E€NAeT IMpernoAaBareslb, OTMeYas
Han0oJiee BaKHBIC MOMEHTHI B JICKIIMOHHOM MaTepuaie 3aMe4aHus MU

«BAKHOY», «XOPOULIO 3alIOMHUTH» M T.M. MOXHO JA€NaTh 3TO U C MOMOUIBIO Pa3HOLBETHBIX
MapKepoB WIH pydeK, MOJUEPKUBAs TEPMHUHBI U OMPEICICHHUS.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHUi, abOpeBHaTyp M CHMBO-
noB. OHAKO TIpH NanbHEHIel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTUIIIe 3aMEHUTh OOBIYHBIME CIIOBAMH
IUTsE OBICTPOTO 3PUTEIHHOTO BOCIIPUSTHS TEKCTA.

PaboTast HaJl KOHCIIEKTOM JIEKLIUH, HEOOXOIMMO MUCIOIb30BATh HE TOJIBKO OCHOBHYIO JINTEpa-
Typy, HO M Ty JHTEPATypy, KOTOPYIO IOIOJHUTEIBHO PEKOMEHA0BAN MperoiaBaTesib. IMEHHO Takast
CCPbC3HAaA, KPOIIOTIMBAAd pa60Ta C JICKOHMOHHBIM MaTCpruajIiOM IMO3BOJIUT I‘HyGOKO OBJIaZACTb TCOPCTHU-
YECKHM MaTEePHAJIOM.

TemaTuka nexuuii naercs B paboueit mporpaMme JUCIUTUTHHBL.

3. Meroauyeckue ykazaHusi 00y4aoIuMCsl 0 MOAT0TOBKEe K NPAKTHYECKUM 3aHSATHSIM.

Ha mpakTuyeckux 3aHATUSAX MPUBETCTBYETCS aKTUBHOE y4acTUE B OOCYXKIEHUN KOHKPETHBIX
CUTYyaIMi, CTIOCOOHOCTh Ha OCHOBE IMOJYyYEHHBIX 3HAaHUNW HaXOAUTh Hanboee 3pPeKTUBHBIC PEIICHUS
IIOCTABJICHHBIX HpO6HeM, YMCTb HaxOIWUTb MOJIE3HBIN HOHOHHHTGHBHBIﬁ Marcepuajl Mo TCMATHKE
MPaKTUYECKON PabOTHI.

CryneHTy peKOMEHIyeTcs CeyrolIasi cxema MOArOTOBKH K MPAaKTUYECKUM 3aHSATUSM:

1. O3HakoMJieHHE C TIJJAHOM TMPAKTHYECKOM padOThl, KOTOPBIM OTpa)KaeT CoJep KaHue
MPEIJI0KEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKITHA;

3. [IpounTaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.



B rmporecce MOATOTOBKM K TMPAKTUUYECKOMY 3aHATHIO, HEOOXOIMMO OOpaTHTh o0coboe
BHHMAaHHE Ha CAMOCTOSATEIBHOE H3yYEHHE PEKOMEHIOBAaHHOW suTeparypsl. IIpu Bcell momHoTE
KOHCIIEKTUPOBAHHUS JIEKIIMM B HEM HEBO3MOXKHO M3JI0KHUTh BECH MaTepuall M3-3a JUMHUTA ayJUTOPHBIX
gacoB. [loaTomy camocrosiTenpbHas pabora ¢ ydyeOHMKaMH, YYeOHBIMH TOCOOWSMH, HAYIHOM,
CIIPAaBOYHOH JINTEPATYpOH, MaTepualaMu MEepHOANYECKUX M3AaHui u VHTepHeTa sBisercs Haubosee
3Q(GEKTUBHBIM  METOJOM  IIOJIYYEHHUS JOINOJHUTEIbHBIX 3HAHWH, IO3BOJIAET 3HAYUTENIBHO
aKTUBU3UPOBATh TPOILIECC OBIAACHUSA HH(pOpMaImel, crnocodbcTByeT Oojiee TIyOOKOMY YCBOEHHUIO
U3y4yaeMoro Matepuaia, (OpMHUpPYET y CTYAECHTOB OTHOLIEHHE K KOHKPETHOH mpoOieme. Bce HOBbIE
MOHATUS TIO0 M3y4yaeMoil TeMe HEeoOXOIUMO BBIYyUYHUTh HAM3yCTh M BHECTH B IJIOCCApPHid, KOTOPBIHA
11€J1ecO00pa3HO BECTH € CAMOT'0 Havajia U3y4eHus Kypca;

4. OTBETUTH Ha BOIIPOCHI IIJIaHa IPAKTUUECKOTO 3aHSTHS;

5. BBINOIHUTE TOMaIlIHEE 3a/1aHUE;

6. [IpopaboTath 3a1aHus ¥ 3314 MPAKTUYECKOTO 3aHATHS,

7. Ilpu 3aTpyaHeHusAxX chopMyIupoBaTh BOIPOCHI K IIPENO1aBaTENIO.

PesynbraT Takoil paboOThI JOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYACHTA CBOOOAHO OTBETUTH
Ha TEOPETHYECKHE BOMPOCHI, BHICTYNATh M YYacTBOBATH B KOJUIGKTUBHOM OOCYXJIEHHUHU BOIIPOCOB
M3y4aeMOH TeMbl, IPaBUJIbHO BBINOJIHATH IPAKTUYECKHE paOOThI M UHBIE 33aJJaHUs, KOTOpBIE JAI0TCA B
(boHEe OIICHOUHBIX CPE/ICTB AUCIUILTHHBI.

3. MeToauyeckue yKa3aHusi 00y4aromMMCs 10 OPraHU3aldM CaMOCTOATEJIbHOH pPadoThl.

Ilenp opraHm3amyM CaMOCTOSITENBHOW padOThl MO JUCHUILIMHE - 3TO yIIIyOleHue W
pacupeHre 3HaHUM B oOnacT (yHIAaMEHTAJIbHBIX HCCIENIO0BaHMI; (OPMHpPOBAHHWE HABBIKA H
MHTEpeca K CaMOCTOSTEIIbHON TT03HABATEILHOMN JIESITETbHOCTH.

CamocrostenbHas pabora OO0y4alomUXcs SBISIETCS BaKHEHIIMM BHJIOM  OCBOCHUS
COepKaHMs UCLUIUIMHBI, TOATOTOBKM K TpakTHYeckuM 3aHsATHAM. Cioma >ke OTHOCSATCA W
CaMOCTOSITENIbHOE YIIIyOJIEHHOE M3yueHHe TeM TUCHMIUIMHBL. CaMocTosTeNbHas padoTa mpeCcTaBiseT
co00il IOCTOSHHO JEHCTBYIONIYIO CHCTEMY, OCHOBY 0Opa30BaTeIbHOTO IIpoIecca W HOCHT
UCCIIEIOBATENILCKUI XapaKTep, YTO MOCIYKUT B OyAyIIeM OCHOBAHUEM JUIS HAHMCAHUS BBITYCKHOM
KBATM(UKAIIMOHHONW PabOTHI, MPAaKTHUECKOTO IPUMEHEHUS ITOTYyIEHHBIX 3HAHHH.

Opranusanus CcaMOCTOSITENbHOW pabOThl O0yYaroIuXcs OpPUEHTUPYETCS Ha aKTHUBHBIC
METOJbl OBJAJICHUS 3HAHUSMH, Pa3BUTHE TBOPUECKHX CIOCOOHOCTEH, Mepexo] OT MOTOYHOIO K
WH/IMBUYAIM3UPOBAHHOMY OOYUEHHIO, C YUYETOM MOTPEOHOCTEN U BOSMOXKHOCTEH JINYHOCTH.

[lpaBunpHas OpraHW3alUsl CAaMOCTOSITENBHBIX Y4YeOHBIX 3aHSATHH, WX CHCTEMAaTHYHOCTD,
1esiecoobpa3Hoe MIAaHUPOBaHKWE pPaboOvYero BPEMEHHU I03BOJIAET CTYJIEHTaM pa3BHBATh yMEHUS H
HAaBBIKM B YCBOGHHM M CHCTEMATH3alM{ NPHOOpETAaeMBbIX 3HAHUH, 00eCHeYnBATh BBHICOKHH ypPOBEHb
YCIIEBAEMOCTH B NEepHO 00yUeHUs, TOTYyIUTh HABBIKH MOBBIIICHUS MPO(PECCHOHATBHOTO YPOBHS.

[logroroBka K MpPAaKTUYECKUM 3aHATHAM BKJIIOYAET, KpPOME INPOPAOOTKHM KOHCIEKTa |
MPE3CHTAIlMH JIEKLIUU, MOUCK JIUTepaTypbl (IO PEKOMEHJOBAHHBIM CIIUCKaM M CAMOCTOSITEIHHO),
MOJTOTOBKY 3arOTOBOK JUIsI BBICTYIUIGHHMH IO BONpPOCaM, BBIHOCUMBIM JUIS OOCYKACHHUS TIO
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKIIIOYATh LUTAThI, (DaKThl, COMOCTABICHUE PA3THYHBIX
MO3MIIMKA, COOCTBEHHBIE MbICHH. Ecnm mpolnema 3amHTEpecoBasia OO0Yy4aromerocs, OH MOJXKET
MOJITOTOBUTH pedepaT M BHICTYNHTH ¢ HUM. IIpu moAroroBke K KOHTaKTHOH paboTe oOydarouruiics
JOJDKEH TIOBTOPATH TPOMICHHBIM MaTtepual B CTPOTOM COOTBETCTBUHM C Y4YE€OHOW IPOrpamMMoi,
UCTOJNB3ys KOHCHEKT JIeKIMH M JIMTepaTypy, pEKOMEHJOBaHHYIO mpenoaaBareneM. [lpu
HEOOXOJMMOCTH MOXKHO OOpaTHTBCS 3a KOHCYNbTalMeil M  METOAWYECKOW MOMOIIbI0 K
MIPEIo1aBaTelIo.



CamocrosiTenbHast paboTa peanuszyercs:

— HETOCPEICTBEHHO B MIPOLIECCE ayAUTOPHBIX 3aHATHIH - Ha JEKUUAX, TPAKTUUYECKUX 3aHATHUSAX,

— B KOHTaKTe€ C MPEMNoJIaBaTeieM BHE PaMOK PACIHCAHUS - Ha KOHCYIbTAIUAX MO YICOHBIM
BOIPOCaM, B XOJI€¢ TBOPUECKUX KOHTAKTOB, MPU JIMKBUAALNUU 33JOJKEHHOCTEH, TP BHIIOJTHEHUH WH-
TUBUIYaTbHBIX 3aaHUH U T.1I.

— B OmOnmoTeke, JoMa, Ha Kadeape Mpu BHIMOJHEHUH O0yJaroIIMMCsl y4eOHbBIX U TTpaKTHye-
CKHX 3ajad.

Bunest CPC u kputepuu orieHoK

(o 6amnpHO-periTuaroBO# cucreme I THTY, CPC onenuBaetcs B 15 6anmos)

1. Pedepar

2. YyacTue B MEpOIPUATHSX

TeMmbl 1511 camoCTOSATETLHON PabOTHI MPOIKCAHBI B pabouel mporpaMMe MUCIHUILUTMHBL. Dd-
(EKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIUMCS CaMOCTOSITEIBHONH paOOThI SBISETCS AJIEK-
TpoHHasT WHPOPMAIIMOHHO-00pa3oBaTeibHAs Cpella YHUBEPCUTETA, KOTOpas 00ECIeunBacT TOCTYI K
y4eOHBIM IIaHAM, pa0OYMM MPOrpaMMaM IUCIUIUIHH (MOIYJIEH), MPAKTUYECKUX, K MU3JaHHSIM JIIEK-
TPOHHBIX OMOJIMOTEYHBIX CHUCTEM.
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