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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 IPOU3BOJACTB, ABTOMATU3WPOBAHHOI'O YIIPABIICHHUS
KU3HEHHBIM LIMK-JIOM ITPOJYKLHH, O METO/IaX U CPEACTBAX aBTOMATHU3ALMU YIIPABICHHUS
Ha BCEX 3Tamax >KU3HEHHOTO IUKJIA MPOAYKIMH, CO3JaHUU MOesei coopa JaHHBIX U
VCTIOJIb30BaHUsl aBTOMATU3UPOBAHHBIX CUCTEM B MPOLECCE KMU3HEHHOTO IIUKIIA CHCTEM
JUCIETYEPCKOro YIpaBIeHUS U cOOpa TaHHBIX;

® 3HAThb COBPEMEHHBIE CPEACTBA aBTOMATU3WPOBAHHOIO IPOECKTUPOBAHHS MpPHU
MOJIEJIMPOBAHUU TEXHOJOTHMYECKHUX MPOIECCOB, yYacTBOBAaTh B pabOTax MO YIpaBlIeHUs
POLIECCAMM, )KU3HEHHBIM LIMKJIOM MPOAYKIIMM CUCTEMBI M CPEJICTBA cOOpa TaHHBIX MPHU
IPOTEKaHUU TEXHOJOTUYECKOTO nporecca, OpraHu3alHH YIPABJICHUS
MH(GOPMAIIMOHHBIMU MIOTOKAMU Ha 3Tanax TeXHOJIOTMYECKOTo Mpoliecca;

e yMeTh  OOpalaThiBaThb  TOJy4Y€HHBIE  JAaHHbIE [P  MPOTEKAHUU
TEXHOJIOTUYECKOTO TMPoIlecca Ha MPOU3BOJICTBE B COOTBETCTBUM ¢ TpeboBanusmu UITN
/ CALS — TexHOJIOTHi, y4acTBOBaTh B paboTax Mo pa3pabOTKe METOIOB U CPEACTB
aBTOMATU3AlMK YIpaBJICHUS Ha BCEX JTamnax >KU3HEHHOIO IHWKIA MPOIYKILHH,
HaBbIKAMH TI0 paboTe C COBPEMEHHBIMH CpEACTBAMH aBTOMATHU3UPOBAHHOIO
IPOEKTUPOBAHUA, MO pa3paboTKe aJrOPUTMUYECKOTO M MPOTrPAMMHOI0 OOecreueHus

CPCACTB U CUCTCM aBTOMATU3ANH UYIIPABICHUA ITPOICCCAMMU.



2. MecTO TUCHUILIHHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMmbl

JlanHasi QUCHUIUIMHA OTHOCUTCS K bioky 1, yactu GopMHpyeMOil y4yaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOILIEHUM, TUCIUILIMHBI 110 BhIOOPY 2 (/1B.2).

[IpenmecTBytomuye TUCIUTINHBI, OCBOEHNUE KOTOPHIX HEOOXOIUMO JJIS U3yUCHUS
muciumuinabl - «SCADA-cucTeMbl B aBTOMATHU3MPOBAHHOM  NPOM3BO/ICTBE»!
«CucTteMbl  aBTOMATH3WPOBAHHOTO  TPOSKTHPOBAHUS  TEXHUYECKUX  TPOIECCOB
(CAIIP)», «Teopust aBTOMaTUuECKOTO ynpaBieHus», «[I[porpammupyemsble JIOru4eckue
koHTposuiepsl (ITJIK)».

[Tocnemyromue MUCHUIUIMHBL, A7 KOTOopbiXx nuciuiuinHa «SCADA-cuctemsbl B
aBTOMATH3MPOBAHHOM NPOM3BOACTBE» SBISETCS MpeauIecTBYomei: «/luarnoctuka
U HAJCKHOCTH CHCTEM yIpaBieHHS», «CHCTEMbI YHCJIOBOIO IPOrPaMMHOIO

ynpasieHus», «[ [poexktupoBanre aBTOMaTU3UPOBAHHBIX CUCTEM.



3. TpeGoBaHusi K pe3yibTaTaM OCBOECHHUS THCIUIIHHBI

Kox mo ®1OC HNHaukaTopsl 10CTHKEHUSA IInanupyemsble pe3yJbTaThl 00y4eHHS 110
aucuunintHe (3YB)
Oo0menpogeccuoHanbHbIE
OIIK-13. OIIK-13.1. 3HaeT OCHOBHbIE
Cnocoben LIeJIN, 3a7a4H, MCTO/bI,
PUMEHSTh 0a30BbIe TPUHIIUTIBI IS
CTaH/IapTHHIE MOCTaHOBKH, PeaTu3alliu U
METOJBI pacueTa | pemIeHwHs 3a/1a4 ONTHMAIBHOTO
npu BBIOOpPA MTPOEKTHBIX PEIICHUH,
MPOSKTUPOBAHUM | TIPOTHO3a PE3YNILTATOB HA
CHCTEM OCHOBE WX aHAJIN3a;
aBTOMaTH3aIlUU METOJ0JIOTUYECKHE OCHOBBI 3
HATh:
TEXHOJIOTUYECKUX | QYHKIIMOHUPOBAHMUS,
HPOTIECCOB H MOJICITUPOBAHS H CHHTE3a s . :giHHHHH MOCTPOCHHUST  MPOMBIIUICHHBIX
IPOM3BOJICTB CHCTEM aBTOMAaTHYECKOT'O ~CHCTCM, .
yIIPABIIEHHS, OCHOBHBIE - 6Hp0MLIIHJIeHHLIe UHTEPQEHCHI 1; gzlggonnepm,
aboTaromue 1 aBJICHU -CUCTEM
METO/IbI aHAJIH3a CUCTEM I;I OTAIOIIHE IO YNpaBICHUC cuere
MeTh:
ABTOMATUYECKOTO YIPABJICHUS
N . - NPOEKTUPOBATH SCADA-cucremsl
BO BPEMECHHOM M 4aCTOTHOU p P
) ABTOMATHYECKOTO u ABTOMATHU3UPOBAHHOTO
00J1aCTSIX; TUTIOBBIC TTAKETHI
yIOpaBlIeHUs, C TPUMEHEHHEM COBPEMEHHBIX
NPUKIIAJHBIX TIPOTPAMM
BCTPOCHHBIX CPEICTB pa3pabOTKH W  SI3BIKOB
aHaJIn3a CTaTUYCCKUX U
nporpammupoBanust SCADA-cucrem;
JTMHAMUYECKHX CUCTEM
- YCTaHaBIWBaTh M HACTPaWBaTh MPOTPAMMHOC U
ABTOMATHYECKOTO
anmapatnoe obecnieuenne SCADA-cuctewm;
yIIpaBJICHUS; .
- OpraHW30BBIBATH W YIPABIATH pa3pabOTKOU
CHCTEM TPOMBIIIJICHHOTO YIPAaBJICHHS, HA OCHOBE
SCADA-cucrem.
Baaners:
- 0a30BBIMH HaBBIKaMHU MPU pabOTE C OCHOBHBIMH
OIIK-14. OIIK-14.1. 3HaeT: OCHOBHBIE unTepdeiicamu SCADA-cucTeM;
Criocoben NPUHLHAIIBL Pa3pabOTKH - OCHOBHBIMH  SI3BIKAMHM  IIPOIPaMMHPOBaHUS
pa3pabaTbIBaTh aJrOPUTMOB M KOMIBIOTEPHBIX | SCADA-CHCTEM:
b
AIrOpUTMbI 1 [poTrpamMm. - TPOrpaMMHBIM M aIlapaTHbIM 00eCcIeueHuEM
KOMIIBIOTEPHBIC SCADA-cucTeM;
TIpOTpaMMEl, OIIK-14.2. Ymeer — HaBBIKAMH aJeKBaTHOH (DOPMYIMPOBKH 3a1ad,
MPUTOTHbIE 1S | pa3pabaThBaTh ATOPUTMBI H | pemaenpx METOAMH, H3TATAEMBIMH B KypCe.
PaKTUYECKOTO KOMITHIOTEPHBIE IIPOTPAMMEBI,
PUMCHCHHUS NPUTOHBIC JIs

IMPAKTUYCCKOro IpUMCHCHHS.

OIIK-14.3. Bnaneer
HaBBIKAMU pa3pabOTKH
QJITOPUTMOB U KOMITBIOTEPHBIX
IPOTPaMM.




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 pa3jiena
wn e — Conep:xanue pa3aena
O®DO Cemectp 6
OCHOBbI TOCTPOECHHUS [Toustue UCIInY. Ee mecTto B cucreme aBTOMaTU3alUKA TPEATPHUATHS.
1 | mHTerpupoBanmbIxX Crpykrypa u ¢ynknun HWCIImY. 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-
MBIIUTEHHBIX 0a3 maHHbIX. Microsoft SQL-cepsep. 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 apxXuBOB 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-
MBIIICHHBIX 0a3 maHHbIX. Microsoft SQL-cepep. Bonpockl 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 IPOEKTa U 0a3a KaHaJIoB

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 (PAKTHYECKHX MAaTEpUaloB IO 3aJaHHOH TeMme, MpPOBEICHUH
pacueToB, COCTAaBICHMM CXEM W MOJAEJeH Ha OCHOBE CIEHapHeB padOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS UIPOU3BOJICTBA;

- U3Y4EHUH TEM, BEHIHECEHHBIX HA CAMOCTOSTENbHYIO IIPOPAOOTKY;

- N3Y4EHUH TEOPETHUUYECKOr0 MaTepHuaia 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

[Tpumeps! cymecTBYIOMMX | Y316l IpoeKTa U 0a3a KaHaIoB
SCADA-cuctem Co3nanue apxuBa U 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 GyHKIMH 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-
ctBo KHUTY, 2014. - 128 c. - ISBN 978-5-7882-1514-3. - Tekcrt: anekTpoHHsIit // DbC

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

3. I'epacumoB, A. B. IIpoekTrpoBanre aBTOMaTU3UPOBAHHBIX CHCTEM YIPABICHHUS

TEXHOJOTMYECKUMHU Tpolieccamu : yuedHoe nocodue / ['epacumon A. B. - Kazanp : U3-
narensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - TekcT: 2JIeKTPOHHBIM
Il 3BC "KoHCymbTaHT cTyaeHTa" : [caiiT]. - URL:

1. OueHouyHbIE CpeACTBA
7.1. Boipochbl K py0esKHbIM aTTeCTAIUAM

Bomnpocel k nepBoii arTecTanmu 3a 6 cemectp

1. Kakumu Qakropamu o0ycioBiIeHa MOTPEOHOCTh B BBHICOKOHA/IEKHBIX U BBICOKO
s PextrBabIx ACYTIL.
OcHOBHBIE MPUYUHBI 00YCIABIMBAIOIIMMHU HE00X01UMOCTh 3amMeHbl ACY TII.
Urto BKIIIOYAET B ce0s1 HHPOpMAITUS O TEXHOJOTMYECKOM IpoIiecce.
OcHoBubie pyHKIMH coBpeMeHHbIx ACYTII.
OcHoBHbIe QpyHKIIMU YenoBeka B ACY
HCIIY. Onpenenenne. OCHOBHbIE TPEOOBAHUS.
CtpykTypa COBPEMEHHOTO aBTOMaTU3UPOBAHHOTO NPEANPUATHSA - 11 ypOBEHb.
CtpyKkTypa COBPEMEHHOTO aBTOMaTU3UPOBAHHOTO NPEANPUATHSA - 21 YPOBEHb.
. CTpykTypa COBPEMEHHOI0 aBTOMaTU3UPOBAHHOTO NPEANPUATHUS - 31 YPOBEHb.
10 CrpyKkTypa COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO NPEANPUSITHUS - 41 YDOBEHb.
11.CtpykTypa COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO MPEANPUSITHUS - S YPOBEHb.
12.CtpykTypa COBpEeMEHHOTO aBTOMATHU3UPOBAHHOTO MPENPUSATHUS - 61 YPOBEHbD.
13.Ctpyktypa ACVYTII. OOBexT ympaBienus. JaTuuku W HMCTHOIHUTEIHHBIC

MEXaHU3MBI.
14.Ctpyktypa UCITY. Kontposmep.
15.Crpyxrypa UCITY. OcHOBHBIE 3a1a4H, pelIaeMble KOHTPOJIEPOM.
16.VnpasneHue (KOHTpoJiep) Ha Oa3e mepcoHambHOoro kommbiorepa (PC based

©ooN A WD
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control).

17.JToxansHbiit koHTpOILIep (PLC - Programmable Logic Controller)

18.CeteBoii komiuiekce koHTporiepoB (PLC, Network)

19.Pacnpenenénnpie MamomacmTaOHbie cucteMbl yrpasienus (DCS — Distributed
Control Systems, Smaller Scale)

20.ITomnomacitabuble pacnpenenéunsie cucteMsl ynpasienus (DCS, Full Scale)

21.Oco0CHHOCTH ONEPAITMOHHBIX CHUCTEM PEaTbHOTO BPEMEHM W WX OTIUYHUS OT
OOBIYHBIX MHOTOITOJIb30BATENBCKUX oneparinoHHbIX cucteM (OC).

22.Iloapaznenenue OCPB.

23.Baxunie g1 noab3osarenei csoiictea OCPB

24.CpencTBa TEXHOJIOTHYECKOTO IMPOTPAMMHUPOBAHUS KOHTPOJIIICPOB.

25.ITpombInieHHas JTIOKaJIbHAS ceTh. OCHOBHBIC THIIBI.

26.Cnenududeckre 0COOEHHOCTH TPOMBINIJICHHBIE CETH.

27.CepBepa B ACYTIL

28.KomruiekcHasi aBTOMaTH3aIHsI IIPOU3BO/ICTBA.

29.0CHOBHBIC TCHACHIIMH Pa3BUTHS aBTOMaTH3auu. TenaeHnus 1.

30.0OcHOBHBIC TEHACHITUN Pa3BUTHS aBTOMAaTH3aIu. TeHIeHIns 2.

31.OcHOBHBIC TEHJICHIINK PAa3BUTHS aBTOMATH3aluK. TeHaeHIUs 3.

32.0CcHOBHBIE TEHJICHIIMK PAa3BUTHS aBTOMATH3alluK. TeHIeHIUs 4.

33.0CcHOBHBIE TEHICHIIMK PAa3BUTHS aBTOMATH3allUK. TEeHICHITUS 5.

34.0OcHOBHBIC TEHICHIIMM Pa3BUTHS aBTOMaTH3anuu. TeHaeHIus 6.

35.CoBpeMeHHBIC  HAMpaBJCHUS  Pa3BUTUSA  MHKPOIPOIICCCOPHBIX  CPEICTB
ynpasieHus. Bepxauii ypoBeHb yrpaBiIeHHUS.

36.CoBpeMCHHBIC  HANpPABJICHHWS  Pa3BUTHS  MHKPOIPOIIECCOPHBIX  CPE/CTB
ynpasieHus. CpegHuN ypOBEHb yIIPABICHUS.

37.CoBpeMECHHBIC  HANPABJICHUS  Pa3BUTHS  MHUKPOMPOIECCOPHBIX  CPEICTB
ynpasieHus. HuKHUM ypOBEHb yIIpaBiIEHUS.

38.0tamnbl coznanus ACYTIL. ®opmupoBanue tpedoBanmii k AC. Otamsr 1.1, 1.2,

39.1.3.

40.0t1ansl coznanus ACYTII. Pa3zpaborka konneniuu AC. Dramnbr 2.

41.0rtansl coznanus ACYTII. Texaudeckoe 3alaHUEe M 3CKU3HBIN MPOEKT. ITarbl 3
u4.

42.9t1ansl coznanus ACYTII. Texauyeckuit mpoeKT. DTarbl .

43.0tansl coznanus ACYTII. Pabouas nokyMeHTarus. Dtamsi 6.

44 . 9ranswl co3ganus ACYTII. Beox B neiicrBue. Oransl 7.1, 7.2, 7.3, 7.4.

45.9ranse! co3ganus ACYTII. Bsox B geiicrBue. Dramst 7.5, 7.6, 7.7, 7.8.

46.9t1ansl coznanus ACYTII. ConpoBoxaenune AC. Dransl 8.1, 8.2.

47.CuctemMa aBTOMaTU3UPOBAHHOTO IPOEeKTUpoBaHusi. OO00IIeHHAs CTPYKTypa
obecrieucuusa CATIIP.

48.Marematnueckoe ooecrieucaue CAIIP.

49.Texanueckoe ocHamenue CAITP. dynkuun BctpoeHHoit CAIIP.

50.ABTOMAaTH3UPOBAHHAS CHUCTEMa YIPABICHUS TEXHOJOTHYSCKUMH ITPOIIECCAMM
(ACVYTII). O6ecneuenne ACYTII.

51.Texaunueckoe odecrieuenne ACYTII.

52.Marematuueckoe ooecrneueune ACYTII.

53.0OpranmzanuonHoe u Meroandeckoe ooecneuenne ACYTIIL.



Oo0Opa3zen Ous1eTa K nepBoi pydexkHOI aTTecTAalNK
T'PO3HEHCKUU FOCYJIAPCTBEHHBIN HEDTAHONW TEXHUYECKUU YHUBEPCUTET

BUWIET Ne 1

PyGe:xnas arrecramus Nel

Juctunmuaa SCADA-cucTeMbl B ABTOMATH3MPDOBAHHOM IIPOHM3BO/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

Bomnpocsl ko BTOpoii aTTecTanuu 3a 6 cemecTp
1. Tlonste OTKpbITOW cucTeMbl. [IpUMEHEHHE OTKPBITHIX CHCTEM B MPOMBIILICHHOM
aBTOMATHU3AIIHH.
[ToHsTHE OTKPBITON CUCTEMBI.
OCHOBHBIE HaIpaBJICHUS MO CO3/IAaHUIO OTKPBITHIX cUCTeM. CTaHIapTHhIE MEXaHU3MBbI
oOecrnedyeHns OTKPBITOCTH CHCTEM.
OcHOBHBIE TEXHUYECKHUE pellieHus, odecneunBaronye oTkpeitocts [TTK.
OtkpbiTas apxutekTypa 1o cranaapty IEEE. OcHoBHBIEC YepThI.
Onpenenenne |IEEE/POSIX.
Ompenenenne NIST.
[IpuHUMITBI ¥ TEXHOJOTUH CO3JaHUsI OTKPBITHIX ITporpaMMHbIX cucteM. DDE.
. Kimment DDE.
10.Ceprep DDE.
11.Ceanc DDE.
12. Tpanzakuust DDE.
13.IIpuHIMIIBEI ¥ TEXHOJIOTHMHM CO3JIaHUS OTKPBITBIX mporpaMMHbBIX cuctem. OLE.
14.1lpunoxkeHus TUMA «KIUEHT-CEPBEPY.
15.0nucanue texuonorun — COM/DCOM.
16.Yto Takoe 6a3a 1aHHBIX?
17 Knaccudukanus 6a3 1aHHBIX
18.Yto Takoe 6a3a JaHHBIX
19.Knaccudukanus 6a3 nanusix CYBJ]
20. Knuentor CYB/]
21. Pensanmonusie 0a3pl JaHHBIX
22.IlousiTne MeTamMoienu
23.4Yto Takoe SQL
25.00630p oneparoporB SQL
26. CTpykTypa Ta0auIl pensnuoHHbIX b/
27.IIpencraBieHue Yncesn, CAMBOJIOB, 1aT, BDEMEHHU U IPYTUX THUIIOB TaHHBIX
28. Onucanue si3bika 3anpocoB K pensiuonabiM CYB/I- SQL
29. Tunbl ganabsix SQL.
30. Onucanue oomena nporpamm ¢ CYB/] Ha 6a3e npaiiepa ODBC

W
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Oo0pa3en Ous1eTa KO BTOPOii py0ekHO# aTTecTanun
T'PO3HEHCKMUN IT'OCYAPCTBEHHBIN HEDTAHONU TEXHUYECKUN YHUBEPCUTET

BUWIET Ne 1

PyGe:xxnas arrecranms Ne2

Huctummaa SCADA-cucTeMBl B ABTOMATH3MPOBAHHOM NPOU3BO/ICTBE

Nuctutyt SHEPreTUKHU CIIEIIMATBbHOCTh YUTC cemectp__ 6

1. TloHsiTHE OTKPBITON CUCTEMBI.

2. Knaccudukanms 6a3 qaHHBIX
YTBEPXAIO:

« » 20 T [IpenonaBarens

Bonpocs! k nepBoii arrecTanum 3a 7 cemecTp

1. Konuenuus SCADA u ee ocobeHHOCTH

OcHoBHBIE CTPYKTYpHBIC KoMOoHEeHTEI SCADA/

3. Xapaktepuctuku SCADA-nporpamm. OOmimye CBeA€HUS U CTPYKTYpHbIE
ocobennoct SCADA-nporpamMmmax

4. Xapakrepuctuku SCADA-niporpamm. @yHKIIMOHATBHBIE XapaKTEPUCTUKHU
SCADA-nporpamm

5. Xapakrepuctuku SCADA-nporpamm. AmnmapaTHO-TIporpaMMHasi Iiatgopma u
XapaKTEPUCTUKU MOJHOTHI OTKPBHITOCTH.

N

6. Xapakrepuctuku SCADA-mporpamm. JlaHHBIE O  pacmpoCTpaHEHUU U
CONPOBOXIEHUH, CTOUMOCTHBIE XapaKTEPUCTHUKHU.

7. Tlonap3oBaTenu npuMeHsIoIMe B cBoer aesTenbHocTH SCADA-porpamMMel.

8. Honynspusie SCADA-nporpaMMel.

9. Ipumepnsiii Habop naker SCADA nporpaMMsl.

10.ITpumepnsiii  HaGop mnaker SCADA mnporpaMMbl HMCHOJB3YIOIIUNA THUIOBYIO
texHosoruro COM/DCOM u 06bexThl ActiveX.

11.T1oBeruenne HanéxuocTH pabotsl SCADA-TIpOrpamMmsi.

12.0Ocnosubie pyHkimn SCADA-cuctem

13.0Omnepatop (wnm aucnetuep), padboratomuii co SCADA-cucTeMol, BBIOTHIET
cieayonme QyHKIUU.

14.Ocobennoctn SCADA  kak mpouecca ymOpaBieHHS B COBPEMEHHBIX
JUCIETYEPCKUX CUCTEMAX

15.0OcHOBHBIE BO3MOXKHOCTH U CpeACTBa, npucyiine scem SCADA-cuctemam

16.0OcHOBHBIE ATanbl MPOSKTUPOBAHUS CUCTEMBbI aBToMaTH3auu Ha ocHoBe SCADA-
CUCTEMBI

17.Vcnionb3yembie MpOrpaMMHO-annapaTHble MIaT(OpPMBbI.

18.Crioco0bI peanu3aiiuu CBS3U C YCTPOMCTBAMU BBOIa/BBIBOIA.

19.meromuecs cpeacTBa CETEBOM MOIICPIKKH.

20.BcTpoeHHbIe KOMaHIHbBIE S3bIKH, MOICPKUBaeMble 0a3bl TaHHBIX U rpadudecKue



BO3MO>KHOCTH.
21. XapaxkTepucTuku noHOTh OTKpeITOCTH SCADA-cuctem

22.9KCITyaTaliMOHHBIC XapaKTEPUCTUKH SCADA-cucrem. Y 106¢cTBO
UCIIOJIb30BaHUS.

23.Okcmutyarannonnbsle  xapakrepuctuku SCADA-cuctem. Hanmume u kxadecTBo
TEXHUYECKOU NOAAECPKKH.

24 . OxcrutyatannonHbie Xxapakrepuctuku SCADA-cuctem. Pycudukanus.

25.Ctoumocthbie  xapakrtepuctukn SCADA-cuctem. CTOMMOCTH NPOTrpamMMHO-
anmnapaTHoi atgopmbl. CTOMMOCTh CUCTEMBI.

26.CtoumoctHbie xapakTepucTuku SCADA-cuctem. CTOUMOCTh OCBOSHUSI CHCTEMBI.
CTOMMOCTB CONPOBOKIEHHUS.

Oo0pa3en OuileTa K nepBoi pyoe:kHOM aTTecTalun

T'PO3HEHCKHUH ITOCYJAPCTBEHHBIN HE®TAHOH TEXHUYECKUH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecramus Nel

Juctummaa SCADA-cucTeMBl B ABTOMATH3HMPOBAHHOM NPOU3BO/ICTBE

NHCTUTYT___ 3HEpPreTuKu CIIELIMATBHOCTH YUTC cemectp__ 7

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

2. Oxcmnyaranuonnbie xapakrepuctuku SCADA-cucrem. Pycudukarnus.

YTBEPXIAIO:

« » 20__r. IIpenonaBaTens




Bomnpocel ko BTOpOii aTTecTanuu 3a / ceMecTp

1. PaGouee wmecto gucnerdepa (omepartopa). I'paduueckuit  mHTEpdeEiic
MOJIb30BATEIS.

2. TpeboBaHusi SproHoMHKd TIpu pazpabotke APM. TpeOGoBanuss K myJbTam
YIIPaBJICHHUS.

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

TpeboBanus SproHoMUKH pu pazpadorke APM. TpeGoBaHMs K MHEMOCXEMaM.

Mexanmsm OLE for Process Control (OPC) kak OCHOBHOH CIoco0

B3aumozeiicTBust SCADA-cUCTEMbI C BHEIIHUM MUPOM.

Benenne apxuBoB nanubix B SCADA-cucteme. TpeHbl.

Benenue apxuBoB nanubix B SCADA-cucteme. AapMsl.

BceTpoennsbie S3bIKu POrpaMMHUPOBAHUS.

basel nannbix B SCADA. OcnoBubie nousatus bJl. KpaTkas uctopus pa3Butus

BJI.

10.Ba3b1 ganabix B SCADA. OcoO0eHHOCTH POMBINIICHHBIX 0a3 maHHbIX. Microsoft
SQL-cepBep. OcHOBHBIE XapaKTEPUCTHKH.

11.SCADA u Internet.

12.Bompocsl  HagexHoctn SCADA-cuctem.

13.PezepBupoBanuie B SCADA-cucremax.

14.Bei6op SCADA-cucremsl. OO1IMiA TOXO/I.

15.Beibop SCADA-cuctemsl.

16.Tennenuuu pazsutust SCADA-cucrem. Y nanennsie TepmuHaisl (RTU).

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

18.Tennenun pazputus SCADA-cuctem. Jlucnerdepckue MyHKTHI YIpaBICHUS
(MTU)

19.Tennennuu pazsutuss SCADA-cuctem. OniepaliiOHHBIE CHCTEMBL.

o k&
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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 OPO 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 MPEANPUSITHUS - 31 YPOBEHb.

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3HUPOBAHHOTO MPEANPUATUSA - 411 yPOBEHbD.

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3HUPOBAHHOTO MPEANPUATHUS - ST YPOBEHb.

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3HUPOBAHHOTO MPEANPUATHA - 611 YPOBEHbD.

. Crpykrypa ACYTII. O6bekT ynpapienus. JlaTiuku U HCTIOTHUTEIHHBIE MEXAHU3MBI.
. Ctpykrypa UCI1Y. 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

MHOTOIOJI30BATEIBCKUX ornepannoHHbix cucteM (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.
[TpompblnieHHas JTOKaiabHas c€Thb. OCHOBHBIE THIIHI.
Cnenuduaeckre 0COOEHHOCTH MTPOMBIILICHHBIEC CETH.

Cepsepa B ACYTIL

KomriekcHas aBTomaTr3anus pou3BOCTBA.

OcCHOBHBIE TEHACHIIUM Pa3BUTHUs aBTOMaTHU3aluu. TenaeHus 1.
OcCHOBHBIE TEHACHLINY Pa3BUTHUS aBTOMAaTU3aluM. TeHaeHIus 2.
OcHOBHBIC TCHACHIIMM Pa3BUTHUsI aBTOMaTH3aluK. TeHaeHus 3.
OcHOBHBIE TEHACHIIMM Pa3BUTUs aBTOMaTH3aluK. TeHaeHus 4.
OcHOBHBIE TEHACHIIMM Pa3BUTHUS aBTOMaTHU3alUK. TeHIeHIus 5.
OCHOBHBIC TCHICHIIUN Pa3BUTHS aBTOMaTH3aIuu. TeHaeHus 6.
CoBpeMeHHbIE HAIpPAaBICHUS PA3BUTUSI MUKPOIPOLUECCOPHBIX CPEICTB YIPAaBICHUS.

BepxHuii ypoBeHb yIipaBieHUs.

36.

CoBpeMEHHBIE HAIPABICHUS PAa3BUTHS MUKPOIPOLECCOPHBIX CPEICTB YIPAaBJICHUS.

CpenHunii ypoBEHb YIIPaBIICHHUS.

37.

CoBpeMEHHBIE HAIPABICHUS PAa3BUTHS MUKPOIPOLECCOPHBIX CPEICTB YIPABJIECHUS.

HwxH1i1 ypOBEHB yIIpaBICHUS.

38.
39.

Oransl cozganus ACYTIIL. @opmuposanue TpedoBanwmii 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 MEXaHU3MbI
oOecrieueHns OTKPBITOCTH CUCTEM.

57. OcHOBHBIE TEXHUYECKHE pelIeHUs, o0ecnieunBatomme oTKpeITocTh [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. Ilousatue MmeTaMoienu

77. Yto Takoe SQL

78. O630p onepaTopoB SQL

79. CtpykTypa Tabnuil peiasiiuoHHbix b/

80. IIpencrapienue uncen, CHMBOJIOB, 1aT, BDEMEHU U APYTUX TUIIOB JaHHBIX

81. Onucanue si3bika 3ampocoB K pensiinonabiM CYB/I- SQL

82. Tunbl ganaeix 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  paclpocTpaHEHHH U
COTPOBOXKICHUH, CTOMMOCTHBIE XapaKTEPUCTHKHU.

7. Tlomp3oBaTenu mpuMeHstomye B cBoeit nesrensHoctd SCADA-iporpamMmet.

8. INonynsapusie SCADA-iporpaMmsi.

9. Ilpumepnsiit HaOop naker SCADA nporpaMmmsl.

10.ITpumepnbiii  Habop mnaker SCADA mnporpaMMbl HCHOJB3YIOIIUNA  THUIIOBYIO
texHooruro COM/DCOM u o6bexThl ActiveX.

11.TloBeimenue Haa&xHOCTH paboThl SCADA-nporpamMmel.

12.0Ocnosubie pynkimn SCADA-cuctem

13.Onepatop (wmm aucnetdep), padortarommii co SCADA-cucteMoi, 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 MPOSKTUPOBAHUS CUCTEMBI aBToMaru3anuu Ha ocHoBe SCADA-

CUCTEMBI

17.Ucnons3yembie MporpaMMHO-annapaTHble MI1aTQOpMBI.

18.Criocobbl peanuzaliii CBSI3M C YCTpOMCTBaMHM BBOja/BbiBoja. 19.Mmerommuecs

CpEIICTBA CETEBOU MOAIAEPKKHU.

19.BcTpoeHHBIE KOMaHAHBIEC SI3BIKM, MOJJIEpKUBAeMble 0a3bl JaHHBIX U TpadruyecKue

BO3MOXHOCTH.

20.Xapakrepuctuku noJHOThl OTKpbITOCTH SCADA-cuctem

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



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

23.9KCITyaTaluOHHbIC XapaKTePUCTUKU SCADA-cuctem. Pycudukarms.
25.CroumoctHbie  xapaktepuctukun SCADA-cuctem. CTOMMOCTH  IPOTPAMMHO-
anmnapaTHoi at@opmbl. CTOMMOCTH CUCTEMBI.

24.Croumoctable xapaktepucTuku SCADA-cucrem. CTOMMOCTh OCBOEHHS CHCTEMBI.
CTOMMOCTB COIPOBOKICHUS.

25.Pabouee mecto aucnerdepa (oneparopa). I'papuueckuii unTepdeiic monbp3oBarens.
26.TpeGoBanusi »proHoMukud Tmpu pazpadborke APM. TpebGoBanus K myJibTaM
yIpaBJICHUS.

2. TpeGoBaHMs 3proHOMUKH Mpu pa3padbotke APM. TpeGoBanus Kk MHEMOCXEMaM.
28.TpebGoBanust SproHOMUKH TIpU pazpaboTke APM. TpeboBanus kK MHEMOCXEMaM.
29.Mexanmu3m OLE for Process Control (OPC) kak oCHOBHO# crtoco0 B3auMOJICHCTBHUS
SCADA-cucTeMbl C BHEIIIHUM MHPOM.

30.Benenune apxupoB gaHHbIX B SCADA-cucteme. TpeHapl.

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

32.BcTpoeHHbIE S3bIKU MPOTPaMMHUPOBAHUSI.

33.ba3s1 ganabsix B SCADA. OcuoBubie nonstust bJ1. Kparkas uctopus pazsutust b/1.
34.ba3el ganabix B SCADA. Oco0eHHOCTH IPOMBINIICHHBIX 0a3 JaHHbIX. Microsoft
35.SQL-cepBep. OCHOBHBIE XapaKTEPUCTUKH.

36.SCADA u Internet.

37.Bompocer Hagexuoctn SCADA-cuctem.

38.PesepBupoBanue B SCADA-cuctemax.

39.Br160p SCADA-cuctemsbl. OOIIHIA MOXOI.

40.Be16op SCADA-cucrtemsi.

41.Tennenuun pazsutust SCADA-cuctem. Y ganennsie TepmuHaisl (RTU).
36.Teunenuuu pazputusi SCADA-cucteM. Kanamnst cBsizu (CS).

42. Tenaennuu pa3utus SCADA-cuctem. JJucnetuepckue myHkThl yupasienus (MTU)
43.Tengennuu pazputus SCADA-cucteM. OniepaliuOHHbIE CUCTEMBI.

Oo0pa3zen OujieTa 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 padoTbl: OCBOMTH MEXAaHU3M aBTOIMOCTPOCHHS KaHAJIOB METOJOM «OT
11a0JIOHOBY, MOJYYUTh MPAKTUYECKHE HABBIKA B CO3JaHUM MPOCTEUILIEro MpPOEKTa B
Trace Mode 6.

2. TIlocraHoBKa 3aaa4ymM. co37aTh OINEpaTOpPCKUil uHTEepdec (denoBeKo-
MaIIMHHBIA UHTep(delc) CUCTeMbl MOHHMTOPHHIA, cojepkammii oauH yzen APM
(aBTOMaTH3UpPOBaHHOE pabouyee MeCTO), HCIONb3ys MEXaHU3M aBTOIMOCTPOCHUS
kaHayioB Trace Mode meromom "oT 1mab0HOB".

Pa3padorka npoekra B MC BKiIIOUaET CaeAyONIME TPOLIEAYPHI:

® CO3/aHME CTPYKTYPHI MPOECKTAa B HABUTATOPE;

e KOH(PUTYPUPOBAHHE WU pa3pabOTKa CTPYKTYPHBIX COCTABIISIONINX — HaIPUMED,
pa3paboTka 1mabI0HOB TpaPUIECKUX HKPAHOB ONEpaTopa, pazpaboTka MadbJIoHOB
porpamm, OMMCaHNe UCTOYHUKOB/TIPUEMHHUKOB U T.JI.;

e KOH(pUTYpUpPOBaHHE HHDOPMAITMOHHBIX IIOTOKOB;

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

e co3gaHue y3i10B B cioe Cuctema v uX KOH(QUTYpUPOBaHUE;

® pacmpejieliecHue KaHAJIOB, CO3/IaHHBIX B PAa3IMUHBIX CIOSX CTPYKTYpHI, MO y3J1aM
U KOHQUTYpUpOBaHHE UHTEPPEHCOB B3aUMOJACHCTBUS KOMIIOHEHTOB B
MH(OPMAIIMOHHBIX TOTOKAX;

® COXpaHEHHE MPOEKTa B €IWHBIN (aill A MOCIEeNYIOUEro peaakTupoBaHus (c
nomMoIbo kKoMaH 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 6asL10B 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:

—  0az308bIMU 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 cucremarudeckom
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 KOHTPOJIsi YCIEBAEMOCTH H
MIPOMEKYTOUYHON aTTecTaiuu OOyJaronuxcsi Co3/aHbl (DOHIBI OICHOYHBIX CPEJCTB,
aJanTUPOBAHHbBIE JJI1 UHBAJIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS
W TIO3BOJISIIONIAE OIEHUTh JOCTIDKCHHE WMH 3alJIJAHUPOBAHHBIX B  OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMe Pe3yIbTaTOB OOyUYeHUS U YPOBEHb C(HOPMUPOBAHHOCTH
BCEX KOMIIETCHIMM, 3asBJIEHHBIX B oOpa3oBaTenbHOM mporpamme. dopma nposeacHus
TEKyIIeH aTTecTally JUIsl  CTYACHTOB-MHBAIMJIOB YCTAHABIMBAETCA C YYETOM
WHJIUBUAYAJBHBIX TCUXO(MU3UYECKUX 0COOeHHOCTeH (YCTHO, MMCHhMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTepe, B opMe TecTupoBaHus U T.1.). [Ipu TecTupoBaHuu s
CTabOBUIANIUX CTYJEHTOB UCIIOJIB3YIOTCSI (POHIIBI OIIEHOYHBIX CPEACTB C YKPYITHECHHBIM
mpudToMm. Ha sKk3aMeH mpuriamaercsi COMPOBOXKIAIOLUIUMN, KOTOPBIM o00OecreunBaeT
TEXHUYECKOE COIMPOBOXKICHUE CTyACHTY. [Ipr HEOOXOIUMOCTH CTYIEHTY-UHBAIHIY
MIPEIOCTABIISACTCS JOMOTHUTEIBHOE BPEMS IS TIOJTOTOBKM OTBETA Ha dK3aMEHE (WIH
3auere). O0yyaromuecs ¢ OrpaHUuYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbsSl U 00yUaromuecs
WHBAJMIL OOECNEYMBAIOTCS TICYATHBIMA W DJIEKTPOHHBIMH  00pa30BaTEIbLHBIMH
pecypcamu (IporpaMMbl, ydeOHBIE TTOCOOMS ISl CAMOCTOSITEIbHOM padOThl U T.1I.) B
dhopmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 3I0POBBS M BOCTIPUSITHSI HHPOPMAIIAHN:

1) s WHBAIHMIOB M JIMIl C OTPAHHYECHHBIMH BO3MOXHOCTSMH 3JIOPOBbS IO
3PeHMIO:

- JIS  cJIenbIX: 3a7aHus JUIsl BBITIOJHEHWS HAa CEMHHApax W MPaKTUYECKHX
3aHATUSAX OQopMIIsItOTCS  penbedHO-ToueyHbIM IpudToM bpaiing wumu B BHUjE
ANEKTPOHHOIO  JOKYMEHTa,  JOCTYIHOTO C  [OMOIIbI0  KOMIBIOTEpAa  CO
CHEIUAIN3UPOBAHHBIM ~ MPOTPAMMHBIM  O0€CTI€UeHHEeM Il CJICMBIX,  JU0O0
3aUMTHIBAIOTCS ACCUCTEHTOM; TIMCHbMEHHbBIE 3aJaHusl BBIMOJHAIOTCS Ha Oymare
penbedHO-ToYeUHBIM mpudTOM bpaiiis nim Ha KOMIBIOTEPE CO CHEIUATN3NPOBAHHBIM
MPOTPAaMMHBIM 00€CIIeUeHUEeM ISl CIENbIX JIMOO HAJAMKTOBBIBAIOTCS ACCUCTCHTY;
oOydJaromuMmcsi JUisl BBIMOJHEHUs 3aJaHusl TPU HEOOXOJIMMOCTH MPEHO0CTaBIsAETCA
KOMIUIEKT THUCHhMEHHBIX NPHHAMICKHOCTeH W Oyma- ra s muchMa penbedHO-
TOYEUYHBIM HIpUPTOM bpaiiis, KOMObIOTEp CO CNENUATM3UPOBAHHBIM MPOrPAMMHBIM

oOecreyeHruEeM JIJIsl CIIETBIX;



- 18 cJa0oBMAAIIMX: O0ECleunBaeTCsd HWHAWBUAYAJbHOE PaBHOMEPHOE
ocenieHue He MeHee 300 mrokc; OOy4aromUMCS Uil BBINOJHEHUS 3aJaHus TMpU
HEOOXOJAMMOCTHA MPEIOCTABISETCS YBEIUYMBAIOIIEE YCTPOMCTBO; BO3MOXHO TaKKe
WCITIOJIb30BAaHNE COOCTBEHHBIX YBEIMYHMBAIONIUX YCTPOMCTB; 3aJaHUS ISl BHIMOJTHEHUS
3a1aHui 0(hOPMIISIFOTCSL YBEIMUYEHHBIM HIPUPTOM;

2) nns WHBAJIWIOB W JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBBS TIO

CIIyxy:

- 1 TJIyXHX U cJ1a00CIbIIIAIIHNX: oOecrieynBaeTcs HaJu4yue
3BYKOYCHJIMBAIOIIEH ammapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUSA, PU HEOOXOJUMOCTH
oOyyJarommMcsl IpeoCTaBIsSeTCsl 3BYKOYCHIIMBAIOLIAs anmnaparypa WHIMBUIYATIbHOTO
M0JIb30BAHUS; TPEAOCTABIIIOTCS YCIYTH 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 JIML C HapyLWEHHUSIMU ONOPHO-ABUTATEIBLHOIO aIapara, HapylLIeHUsSMU
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 paboT), MPOBOAMMBIC B
NUCbMEHHOM (opme, MpoBOIATCS B YCT- HOM (opme myTeM ompoca, Oecelnpl ¢

00yJaronuMcs.



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. IIpoextupoBanue ACVYTII ¢ ucnonszoBanuem 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 TIpolieccaMu : yueoHoe nocooue / ['epacumoB A. B. - Kazansb : 13-
narensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - TekcT: 31eKTPOHHBIH
Il OBC "KoHCcyapTaHT 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. - Tekcr : snexrponssii / bC "KoncynpranTt crymenrta" : [caiitr]. - 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), ocHallICHHBIMU TTPOEKTOPAaMU U UHTEPAKTUBHBIMU
JIOCKaMHU.

10.1. MaTepuaibHO-TeXHHYECKasI 0a3a

JIM1eH3NOHHOE MPOTrPAMMHOE 0OECTICUeHHE M0 TUCIUIUINHE:
1 SCADA Trace Mode 6.10
2 SCADA WinCC
3 Simple SCADA
4. Master SCADA
3) CODESYS
6 STEP 7

JlaGopaTopHbIE CTEH/IBI:

1. Crenn, Ha 0aze nporpammupyemoro peryisitopa TPM — 210 B kommuiekTe ¢
IMYJISITOPOM I€YH, JUI1 00YUEHHSI IPOTPAMMUPOBAHUIO;

2. Crenn na 6aze [IJIK OWEN — 154. becruiatHoe mporpaMmmMHOe oOecrieueHue
CodeSys;

3. Crenn Ha 6a3ze MukpokoHTposiepa Texon P — 06. Mmeercss BO3MOXKHOCTb
n3yunuth Y CO U IPOTOKOJIBI CBSI3H;

4. MHOTO(YHKITMOHAIGHBIA CTEHA TI0 BBIMONHEHUIO g0 20 pa3iuydHbIX
npaktudeckux 3aHsatuii; (11O e Tpedyercs)

5. TumnoBoil koMIuIekT yueOHOro oOopynoBaHusi "KOHTpOIbHO-M3MEPUTEIbHBIC
npuOOpsl M aBTOMAaTHKA', MCIOJHEHHE CTeHJoBoe KommbioTepHoe, KUIIMA B
KOMILIEKTE ¢ OeCIIaTHRIM MporpaMMHBIM obecrieuenuem TIA Portal.

10.2. ITomemmeHus AJIs1 CAMOCTOSITE/ILHOI PadOThI.

Yuebnas ayoumopus onsa camocmosmenvhoi pabomoer — 4-25, 4-29. 2. I po3Huiil
IIpocnexm Xycetina Hcaesa 100.

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

cemu uUHmMmepHem, OCHAUWEHHbIMU JTUUEH3UOHHbIM NpocpammMHbIM obecnevenuem 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

MeToauyeckue yKa3aHusi 0 OCBOECHHIO THCHUIJIMHBI
«SCADA-cucTemMbl B aBTOMAaTH3HPOBAHHOM MPOU3BOICTBE»

1. MeToauueckue ykazaHusi AJisi 00y4YalOMXCSl MO IUIAHUPOBAHUIO U OPraHU3aAIUH
BpeMeHHU, He00X0AUMOrO0 /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 auctuminHe «SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE»
OCYIIECTBISIETCS B CIEAYIOIMUX Gopmax:

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

2. CamocrosiTenbHas paboTa cTyAeHTa (MMOATOTOBKA K JIEKIHMSAM, MPAKTHYECKUM padoTam,
pebeparaM u uHBIM (GoOpMaM MHUCBMEHHBIX pabOT, WHAWBUIYyaJbHAs KOHCYJIbTAllUs C
IIpENnoaaBaTeeM).

3. MHTepakTuBHbIE (GOPMBI MPOBEACHUS 3aHATHH (JEKIUSA-TUCKYCCHs, TPYNIIOBOE pEIIEeHUE
npobseM MpaKTUYEeCKUX 3aJaHui B IUIaHE HACTPOeK, KoHQurypupoanus u peanuszauuu SCADA-
cucteM u ap. Gopm).

Y4eOHBI MaTepuall CTPYKTYPUPOBaH W HW3YYEHHE JUCIUIUIMHBI TPOU3BOAUTCS B
TEMaTUYECKON MocienoBaTenbHOCTH. Kaxk10i mpakTuueckoil paboTe u caMOCTOSITETFHOMY U3YYCHHIO
MaTepuaia TMPEANIeCTBYET JIEKIUs 1O JaHHOW Teme. OOydarompecs CaMOCTOSTEIBHO ITPOBOIST
nNpeaABApUTCIIbHYIO IIOATOTOBKY K 3aHATUIO, HNPUHUMAKOT AKTHBHOC W TBOPUYCCKOC YYACTUC B
00CYXJICHMM TEOPETUUYECKHX BOIPOCOB, pa3dope MPOOJEMHBIX CHUTyallMid W TOWUCKOB MyTEeH HX
pemieHus. MHorue mnpoOsieMbl, H3ydaemble B Kypce€, HOCAT TUCKYCCHOHHBIM XapakTep, 4TO
Ipe/roaaracT MHTEPaKTHBHBIN XapaKTep MPOBEACHUS 3aHITHH Ha KOHKPETHBIX TPHMEpPaXx.

Onucanue Mocie10BaTeIbHOCTH ICUCTBUI 00y4JaroIIerocs:

IIpy um3ydeHum Kypca ciaeayeT BHHUMATEIBHO CIIylIIaTb M KOHCIEKTHPOBaTb MaTepuall,
W3JIaraeMblil HAa AayJWTOPHBIX 3aHATHAX. /[l €ro IOHMMaHUS M KadyeCTBEHHOIO YCBOCHHS
PEKOMEHIyEeTCsl CIIEAYIOLIast TOCIIEI0BATEIbHOCTD ACUCTBUM:

1. Ilocnie OkoOHuYaHUS Y4YEOHBIX 3aHATHH s 3aKPEIUICHUsT MaTepuansa MpPOCMOTPETh U
00yMaTh TEKCT JIEKIIMH, MPOCIYIIAHHOW CEroHs, pa3odpars paccmorpeHHbie mpumepsl (10 — 15

MUHYT).

2. IIpyn moAroToBKe K JIEKIMH CIEAYIOIIEro JHS MOBTOPUTH TEKCT MpPEbLAYINEH JIEKLUH,
MOJyMath O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyT).

3. B Teuenue Henenu BBIOpaTh BpeMsi U1 paOOTHI C IUTepaTypoil B Oubauoteke (mo 1uacy).

4. Ilpy MOATOTOBKE K MPAKTHUYECKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHSTHUSI MO TEME,
M3y4YuTh NpUMeEpHI. Penias KOHKPETHYIO CUTYalUIO, - IPEABAPUTENIBHO MOHATh, KAKOW TEOPETUYECKUM
MaTepHuall Hy>KHO HCIIOJIb30BaTh. HaMeTuTh IiiaH pelieHus, mornpodoBaTh Ha €ro OCHOBE pemuTh 1
— 2 IpaKTHUYECKHUE CUTYaI1H.



2. MeToauyeckne yKazaHus o padore 00y4yarIuxcsi BO BpeMsl PoOBeeH sl JJeKIH .

Jlekuun  nmaroT  OOy4aromMMCs  CUCTEeMATH3UPOBAaHHBIE 3HAHUS 1O  JTUCIUILIHAHE,
KOHIEHTPUPYIOT HMX BHHMaHHE Ha HauOoJee CIOXKHBIX M BaXKHBIX Bompocax. Jlekuun oObIYHO
U3JIATAl0TCS B TPAAWIIMOHHOM WJIM B TIpoOJIieMHOM cTuie. /st cTyIeHTOB B OOJBIIMHCTBE CIy4YacB B
npobieMHoM cTuiie. [IpoGrieMHBI CTUIB MO3BOJIIET CTUMYJIMPOBATH AKTHUBHYIO MO3HABATEIbHYIO
NESTENIbHOCTh OOYYaIoONMXCd U UX MHTEpPEeC K JUCHUIUIMHE, (OPMHPOBATH TBOPUYECKOE MBIIUICHHE,
AaKTHBM3MPOBAaTh BHUMaHHE OOYYAIOIIMXCS MYTEM IOCTAHOBKU MPOOJIEMHBIX BOIPOCOB, MOOMIPSITH
JUCKYCCHIO.

Bo BpeMsi JEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHHWE Y4eOHOTO
MaTepuaia, oopanarb BHUMaHHe Ha (OPMYIHPOBKH M KaTerOPUH, PACKPBIBAIOIINE CYTh TOTO WIIU
MHOTO SIBJIEHUS, WX IIPOLIECCOB, BBIBOJIbI U IPAKTUUYECKUE PEKOMEHIALIUH.

KoHcnekT nekuuu sydiie noApasfensTh Ha IMYHKThI, cOOII0Aas KpPacHYI CTPOKY. DTOMY B
OonbII0 cTeneHn OyayT criocoOCTBOBATh BOIPOCHI IJIaHA JIEKLIUH, IPEJIOKEHHBIE TIPEOoIaBaTeI M.
Crnenyer oOpamaTb BHUMaHHME Ha AaKLEHTHI, BBIBOJBI, KOTOPBHIE [€NAET IMpernoAaBareslb, OTMedas
HanOosiee BaXHBIE MOMEHTHI B JIGKIIMOHHOM MaTepualie 3aMEUaHHSIMH «BAXXHO», «XOPOIIO
3allOMHUTH» M T.II. MOXHO JeaTh 3TO M C IOMOLIBIO Pa3HOLBETHBIX MAapKepOB WM PYUEK,
NOIYEPKUBAsi TEPMUHBI U ONIPEACICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHui, aOOpeBuaryp u
cuMBOJIOB. OZHAKO NpH JajbHEHIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMU
CJIOBaMMUISI OBICTPOTO 3PUTEIILHOTO BOCTIPHATHS TEKCTA.

PaboTtast Hajg KOHCHEKTOM JIEKIMH, HEOOXOIUMO HCIONb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JHUTEPATYPY, KOTOPYIO JOMOJHUTEIHLHO PEKOMEHIOBAN MpenoaBareib. MIMeHHo
Takas cepbe3Has, KpONOTiMBas pabdoTa ¢ JIGKIMOHHBIM MaTepHalOM IO3BOJMT IIyOOKO OBIAJETh
TEOPETUYECKUM MaTEPHATIOM.

TemaTuka nexuii faercs B paboudeil mporpaMme IUCIUILTAHBL.

3. MeToauyeckne yKkazaHus 00y4arouMcs 10 MOATO0TOBKE K NPAKTHYEeCKHM 3aHATHSIM.

Ha mpakTuuyeckux 3aHATHUAX MPUBETCTBYETCS] AKTUBHOE Y4acTHE B OOCYXKIEHUH KOHKPETHBIX
CHUTYyalMii, CHOCOOHOCTh Ha OCHOBE IMOJIYYCHHBIX 3HAHUN HaXoauTh Hanbosee 3()(heKTUBHBIC PEILICHHS
IIOCTaBJIEHHBIX MpPOOJIEM, YMETh HaXOAWUTh IOJIE3HBIM JOMOJHUTEIbHBIN MaTepuan MO TeMaTHUKe
NPaKTUYECKON pabOTHI.

CryaeHTy peKOMEHIyeTCsl CIeayIomIas cxema MOArOTOBKH K MPAKTUYECKUM 3aHSATHUSIM:

1. O3HakoMJIeHHE C IUJTAHOM TMPAKTUYECKOW pabOThl, KOTOPBIM OTpa)xaeT CoJepKaHUue
MPEII0KEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JEKIIHA;

3. [IpounTaTh OCHOBHYIO M JIOTIOTHUTEIBHYIO JTUTEPATYPY.



B rmporecce MOATOTOBKM K TMPAKTUUYECKOMY 3aHATHIO, HEOOXOIMMO OOpaTHTh o0coboe
BHHMAaHHE Ha CAMOCTOSATEIBHOE H3yYEHHE PEKOMEHIOBAaHHOW smrTeparypsl. IIpu Bcell momHoTE
KOHCIIEKTUPOBAHHUS JIEKIIMM B HEM HEBO3MOXKHO M3JI0KHUTh BECH MaTepuall M3-3a JUMHUTA ayJUTOPHBIX
gacoB. [loaTomy camocrosiTenpbHas pabora ¢ ydyeOHMKaMH, YYeOHBIMH TOCOOWSMH, HAYIHOM,
CIPAaBOYHOH JINTEPATYpOH, MaTepualiaMu MEePHOANYECKUX M3AaHui u VHTepHeTa sBisercs Hanbosee
3Q(GEKTUBHBIM  METOJOM  IIOJIYYEHHUS JOINOJHUTEIbHBIX 3HAHWH, IO3BOJIAET 3HAYUTENIBHO
aKTUBU3UPOBATh INPOILIECC OBIAACHUS HH(OpMaImel, crnocodbcTByeT Oojiee TIyOOKOMY YCBOEHHUIO
U3y4aeMoro Matepuaia, (OpMHUpPYET y CTYAECHTOB OTHOLIEHHE K KOHKPETHOH mpoOieme. Bce HOBbIE
MOHATUS TIO0 M3y4yaeMoil TeMe HEeoOXOIUMO BBIYyUYHUTh HAM3yCTh M BHECTH B IJIOCCApPHid, KOTOPBIHA
11€J1ec000pa3HO 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 pabOThI 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 CaMOCTOSTENBHOW padOTBl MO JUCHUIUIMHE - 3TO yIIIyOleHue W
pacupeHre 3HaHUM B oOnacT (yHIAMEHTAJIbHBIX HCCIEIOBaHM; (OPMHpPOBAHHWE HABBIKA H
MHTEpeca K CaMOCTOSTEIbHON TT03HABATEILHOMN JIESITETBHOCTH.

CamocrostenbHas pabora OO0y4alomUXcs SBISIETCS BaKHEHIIMM BHJIOM  OCBOCHUS
COlepKaHMs TUCLUIUIMHBI, TOATOTOBKM K TpakTHYeckuM 3aHATHAM. Cioma >ke OTHOCSTCA W
CaMOCTOSITENIbHOE YIIIyOJIEHHOE M3yueHHe TeM TUCHMIUIMHBL. CaMocTosTeNbHas padoTa mpeCcTaBiseT
co00il IOCTOSHHO JEHCTBYIONIYIO CHCTEMY, OCHOBY 0Opa30BaTeIbHOTO IIpoIecca W HOCHT
UCCIIEIOBATENILCKUI XapaKTep, YTO MOCIY>KUT B OyAyIIeM OCHOBAHUEM JUIs HAHMCAHUS BBITYCKHOM
KBATM(UKAIIMOHHONW PabOTHI, MPAaKTHUECKOTO IPUMEHEHUS ITOTYyIEHHBIX 3HAHHH.

Opranusanus CcaMOCTOSITENbHOW pabOThl O0yYaroIuXcs OpPUEHTUPYETCS Ha aKTHUBHBIC
METOJbl OBJAJICHUS 3HAHUSMH, Pa3BUTHE TBOPUYECKHX CIOCOOHOCTEH, Mepexo] OT MOTOYHOIO K
VH/IMBUYAIN3UPOBAHHOMY OOYUEHHIO, C YUYETOM MOTPEOHOCTEN U BO3MOXKHOCTEH JINYHOCTH.

[lpaBunbHas OpraHW3alUsl CAaMOCTOSITENBHBIX Y4YEOHBIX 3aHSATHH, WX CHCTEMAaTHYHOCTD,
1esiecoobpasHoe MIIAaHUPOBaHKWE PabOYero BPEMEHHU I103BOJIAET CTYIEHTaM pa3BHBATh yMEHUS H
HAaBBIKM B YCBOGHHM M CHCTEMATH3allM{ NPHOOpETAacMBbIX 3HAHHUH, 00ECIEeYNBATh BBHICOKHH ypPOBEHb
YCIIEBAEMOCTH B NEepHOA 00yueHUs, TOJYyYUTh HABBIKH MOBBIIICHUS MPO(PECCHOHATBHOTO YPOBHSL.

[TogroroBka K MPAaKTUYECKUM 3aHSATHAM BKJIIOYAET, KPOME NPOPAOOTKHM 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 BKJIIOYATh LUTAThI, (DaKThl, COMOCTABICHUE PA3THUHBIX
MO3MIIMKA, COOCTBEHHBIE MbICTH. Ecnum mpolnema 3amHTEpecoBasia OOYyYaromerocs, OH MOJXKET
MOJTOTOBUTH pedepaT U BHICTYNHTH ¢ HUM. Ilpu moAroroBke K KOHTaKTHOH paboTe oOydarouruiics
JOJDKEH TIOBTOPATH TPOWICHHBIM MaTrepual B CTPOTOM COOTBETCTBUHM C YYE€OHOW IPOrpamMMoi,
UCTOJNB3ys KOHCHEKT JIeKIMH M JIMTepaTypy, pEKOMEHJOBaHHYIO mpenoaaBareneM. [lpu
HEOOXOJMMOCTH MOXKHO OOpaTHTBCS 3a KOHCYNbTalMeil M  METOAWYECKOW MOMOLIbI0 K
MIPEIo1aBaTelIo.



CamocrosiTenbHast paboTa peanuszyercs:

— HETMIOCPENICTBEHHO B MPOIECCE AYAUTOPHBIX 3aHATHHI - HA JICKIUSX, PAKTHYECKUX 3aHATHIX;

— B KOHTaKTe€ C MPEMNoJIaBaTeieM BHE PaMOK PACIHCAHUS - Ha KOHCYIbTAIUAX MO YICOHBIM
BOIPOCaM, B XOJE TBOPYECKHUX KOHTAKTOB, NMPH JHKBUAALNWHU 3aJ0JDKCHHOCTEH, MPH BBIMOJHECHUH
WHIAUBUIYAIIbHBIX 3aJIaHUH U T.1.

— B Oubnumoteke, moma, Ha Kadenpe TMpH BBHIMOJHEHUH OOYYAOIIMMCS YYEOHBIX H
MPAKTUYECKHX 3a]1ad.

Bunest CPC u kputepuu orieHoK

(o 6amnpHO-periTuaroBOM cucreme [ THTY, CPC onenuBaetcs B 15 6anmos)

1. Pedepar

2. YyacTue B MEpOIPUATHSX

Tembl UII CaMOCTOSITENBHOW pabOTHI MPONKCAaHBI B pabodeld MporpaMMe IUCIUILTAHBI.
O PEeKTUBHBIM CpPEACTBOM OCYIIECTBICHUS OOYYAIOIIUMCS CaMOCTOSATEIbHOW pabOThl SBISETCS
AJIEKTpOHHAs HH()OPMAIIMOHHO-00pa3oBaTeNbHast Cpea YHUBEPCUTETa, KOTOpask 00eCIeunBaeT TOCTYII

K Y4eOHBIM IUIaHaM, pabodMM MporpaMMmaM TUCHMIUIMH (MOIyJei), MPaKTUYECKHX, K H3JaHHUIM
3JICKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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