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1. Heau n 321241 JUCHUNITIMHBI

Leab ocBOeHHMS TMCUHMUIIMHBI: (OPMHUpPOBAHUE 3HAHWUW, YMEHHH, HaBBHIKOB U
KOMIIETEHIIUH y CTYJEHTOB, HEOOXOIUMBIX ISl MPOEKTUPOBAHUS CHUCTEM IUCIETYEp-
CKOTO YIpaBJICHUA U cOOpa JaHHBIX C YYETOM MEXaHHYECKUX, TEXHOJIOTUYECKUX, KOH-
CTPYKTOPCKHX, 3KCIUTyaTallHOHHBIX, 3CTETUYECKUX, SIKOHOMHUYECKHUX, YIPABIECHYECKUX
MIapaMEeTPOB U UCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHM.

3agaun:

® [OJIY4YUTh 0a30BbIC MPEICTABICHUA B 00JIACTH aBTOMATH3allMU TEXHOJOTHYE-
CKHMX MPOLIECCOB U MPOU3BOACTB, ABTOMAaTU3UPOBAHHOIO YIIPABJICHUS )KU3HECHHBIM 1IUK-
JIOM MPOAYKIHMH, O METOJAX M CPEACTBAX aBTOMATHU3ALMU YIPABIEHUS Ha BCEX 3TaIax
YKU3HEHHOT'0 IUKJIA MPOAYKIIMH, CO3JaHUU MOJENe cOopa JaHHBIX M MCIOJIb30BAHUS
aBTOMATH3WPOBAHHBIX CHCTEM B IIPOLIECCE JKU3HEHHOIO LIUKJIA CUCTEM JAUCIETYEPCKOTO
yIpaBieHUs U cOopa TaHHBIX;

® 3HAaThb COBPEMEHHBIE CPEJCTBA ABTOMATU3MPOBAHHOIO IMPOEKTUPOBAHUS IPH
MOJICJIMPOBAHUYU TEXHOJIOTMUECKHUX MPOIECCOB, y4aCTBOBATh B padOTax Mo yIpaBiIeHUS
pOLECCaMt, )KU3HEHHBIM IIMKJIOM POAYKIIMH CUCTEMBI U CPEICTBA cOOpa JaHHBIX MPH
NPOTEKaHUU TEXHOJOTUYECKOIO IMpoliecca, OPraHu3aluu yIpaBieHus MHHOPMAIMOH-
HBIMH MIOTOKAMHM Ha 3TaIax TEXHOJIOTHYECKOTO MPOLECCa;

e yMeTh 00pabaThIBaTh MOJYYEHHbIC JAHHBIE TPU MIPOTEKAHUH TEXHOJIOTUYECKO-
ro mpoiiecca Ha Ipou3BOJICTBE B cooTBeTcTBUU ¢ TpeboBanusmu NI / CALS — Tex-
HOJIOTH, y4aCTBOBaTh B paboTax Mo pa3padOTKe METOAOB U CPEACTB aBTOMATHU3ALUU
YIPABJICHHUS Ha BCEX ATalax >XM3HEHHOI'O LMKJA MPOAYKLHMH, HaBbIKAaMHU IO padoTe ¢
COBPEMEHHBIMH CPEJCTBAMU ABTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUS, MO pa3pabOTKe
QITOPUTMHYECKOTO U MPOIPaMMHOI0 00ECIIEYEHHSI CPEJICTB U CUCTEM aBTOMATHU3ALMU U

YIPABJICHUS TPOLECCAMHU.



2. MecTO IMCHMILTAHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

JlaHHasi TUCIUIUIMHA OTHOCHUTCS K broxy I, yactu GopMupyeMoil ydacTHUKaMU

00pa30BaTeNIbHBIX OTHOIICHUH, TUCIMILIMHEI 110 BBIOOPY 2 ([IB.2).

HpeI[I_HeCTBYIOH_[I/Ie AUCHUILIIMHBI, OCBOCHHUC KOTOPBIX HCO6XOI[I/IMO AJI1 U3YUCHUA

muciutuinabl «SCADA-cucTeMbl B aBTOMATH3MPOBAHHOM NPOU3BoOJACTBe». «CH-

CTEMbl AaBTOMATHM3HPOBAHHOI'O NPOEKTHpOBaHUs TexHUueckux rmpoieccoB (CAIIP)»,

«Teopust aBTOMaTHYECKOTO ynpasieHus», «IIporpaMmMupyeMble JIOTMYECKHE KOHTPOJI-

nepsl (IIJIK)».

[Tocnenyronme AUCHUIIINHBIL, I KOTOpbix aucuuruiniHa «SCADA-cucTeMbl B

ABTOMATU3UPOBAHHOM INPOM3BOACTBE» ABJISCTCA Hpez[meCTBy}omeﬁ: ((I[I/IaFHOCTI/IKa

¥ HAJIGKHOCTh CUCTEM YIIpaBjicHUs», «MHbopMarimonHoe obecrieueHne CUCTEM YIIpaB-

nenus», «[ [poeKTUpOBAHUE CUCTEM YIIPABICHUS».

3. TpeGoBaHusi Kk pe3yJibTaTaM OCBOCHHUS JUCHUILINHBI

UCIIOJIb30BaTh
TOPUTMBI ¥ TIPO-
rpaMMbl,  COBpe-
MeHHBbIe HH(OpMa-
[IMOHHBIC TEXHOJIO-
THH, METOAbl U
cpencTaa KOH-
TpOJid, AWArHoOCTH-
KA U yIOpaBlicHHUS,

aH_

HPUTO/THEIC TSt
MPaKTUIECKOTO
IIPUMCHCHUA B
cdepe cBoell mpo-
(heccuoHaIbHOU
JeSITETbHOCTH

UHQOPMAITMOHHBIE TEXHOJIOTHH,
METOJIBI U CPEJICTBA KOHTPOJIS,
JUATHOCTHKH U YIIPABJICHUS,
MPUTOJTHBIC JIJIS IPAKTUYECKOTO
MpUMEHEHUS B chepe CBOECH Mpo-
(heccHOHATBHOM JEeATENbHOCTH
OIIK-6.2. [Ipumensiet, pa3pada-
TBIBACT U UCTIONB3YET allT OPUTMEI
U MPOTPaMMBbI, COBPEMEHHBIC
HHPOPMAITMOHHBIC TEXHOJIOTHH,
METOJIBI U CPEJICTBA KOHTPOJIS,
JUATHOCTHKH U YIIPABIICHUS,
MPUTOHBIC IJIs1 TPAKTUICCKOTO
MIpUMEHEHUs B cpepe cBoeH mpo-
(heccHOHATIBHOMN EATEIBHOCTH
OIIK-6.3. Ucnons30BaTh HABBIKK
pa3paboOTKH U UCTIOIL30BAHMUS
aJIrOPUTMOB W MPOTPaMM, COBpe-
MEHHBIX HH()OPMAIIMOHHBIX TEX-
HOJIOTHI, METOJIOB M CPE/ICTB
KOHTPOJIS, AUATHOCTHUKHU M
VIIpaBIIEHUsI, TIPUTOIHBIX IS
MPaKTHYECKOTO MPUMEHEHHS B
cepe cBoeit npodeccuoHaIbHON
JeSITeTbHOCTH

Kox mo ®1oC NHaukaTopbl 10CTHKEHU S Ilnanupyemblie pe3yabTaTbl 00y4eHUS 10 JUC-
uumiuHe (3YB)
Oo6menpogeccuoHaabHbIE
OIIK-6. Cnocoben | OIK-6.1. Mcione3yet anroput- | 3HaTh:
paspabatbiBaTh ¥ | MBI M IPOTPaMMBbI, COBPEMEHHBIE | - HPHHIIMIIEI IOCTPOEHUS.  TPOMBIILIEHHBIX

SCADA-cucrem,

- TPOMBIIJIEHHbIE UHTEP(ENCH U KOHTPOJUIEPHI,
paboraromue nox ynpasienue SCADA-cuctem
Ymern:

- npoektupoBaTb SCADA-cucTeMbl aBTOMaTH4e-
CKOTO ¥ aBTOMAaTHU3UPOBAaHHOIO YIPaBJIECHUs, C
PUMEHEHHEM COBPEMEHHBIX BCTPOCHHBIX CPENICTB
pa3pabOTKM U S3BIKOB  NPOIPaMMHPOBAHHUSA
SCADA-cucrewm;

- YCTaHaBIMBaTh M HACTPauUBaTh MPOTrPAMMHOE U
anmapatHoe obecnieuenne SCADA-cucrewm;

- OpraHu30BBIBATh U YNPABIATH Pa3pabOTKON CH-
CTEM IPOMBIIIJIEHHOTO YINpaBJIEHUs, HAa OCHOBE
SCADA-cucrem.

Baanern:

- 0a30BBIMU HaBBIKAMHU NIPH pabOTEe ¢ OCHOBHBIMU
unrepdericamun SCADA-cucrewm;

- OCHOBHBIMHM  SI3bIKAMH  [POrPaMMHPOBAHUS
SCADA-cucrewm;

- TpPOrpaMMHBIM M amMapaTHbIM OOecreYeHueM
SCADA-cucrewm;

— HaBBIKAMU aJIeKBaTHOW (OpMYIMPOBKH 3ajad,
pemaeMbIX METOJaM1, U3J1araéMbIMU B Kypce.




4. O0beM IMCUUIJIMHBI M BU/bI Y4eOHO# padoThl

Taoauna 1
. Bcero Cemectp
Bus yuebnoii paborer qacoB/ 3a4.e]l. 6 7 8 9
(010]0) 390 (010]0) (0J0]6] 300 300
KonTakTHasi padora (Bcero) 132/3,66 32/0,88 64/1,78 68/1,88 16/0,44 16/0,44
B ToMm uncne:
JleKIIMOHHEBIE 3aHATHS 66/1,83 16/0,44 32/0,89 34/0,94 8/0,22 8/0,22
Jlaboparopusbie 3ansaTus (JIP) 66/1,83 16/0,44 32/0,89 34/0,94 8/0,22 8/0,22
CamocTosiTeJIbHasi paGoTa (Bcero) 156/4,33 | 256/7,12 | 80/2,22 76/2,11 | 128/3,56 | 128/3,56
[ToaroroBka K 3a4eTy(9K3aMeHy) 50/1,38 66/1,83 26/0,72 24/0,66 32/0,89 34/0,94
[Moaroroska Kk 1aboparopubiM padoram | 50/1,38 68/1,88 26/0,72 24/0,66 34/0,94 | 34/0,94
[TonroroBka pedeparton 56/1,55 48/1,33 28/0,78 28/0,77 24/0,67 24/0,67
3auyer 3auver
Bua orueTtHOCTH 3ader JK3aMeH 3ader IK3aMeH
IK3aMeH | IK3aMeH
Oo6mas tpynoem- | BCEI'O B yacax 288 288 144 144 144 144
kocTh aucuunau- | BCEI'O B 3au4. 8 8 4 4 4 4
HBI eIMHHNIIAX
5. Coaep:xanue TUCHUIINHBI
5.1. Pa3zgeapl AMCOIUIIIMHBI 1 BUABI 3AaHATHH
Taoauma 2.1
Ne Jekn. 3an. | Jla0. 3aH.
. /;1 HaumeHoBaHuHe pa3aesia THCIATLTHHBI gackl Yachbl
00 00
Cemectp 6
Moayasl
1 OCHOBBI IOCTPOCHUSI MHTETPUPOBAHHBIX CHCTEM ITPOSKTHPOBAHHUSI U 16 16
VIpaBJICHUS
Mopnyas 2
2 [TpUHIMITBEI ¥ TEXHOJOTHUH CO3JIaHUS OTKPBITHIX MPOTrPAMMHBIX CHCTEM 16 16
BCEI'O 32 32
Cemectp 7
Monyas 3
3 CucTeMbl TUCIIETYEPCKOTO yrpaBieHus u coopa nanubix (SCADA- 8 14
CHCTEMBI)
Monyas 4
4 [Mpumeps cymectByrommux SCADA-cucrem 5 12
BCET'O 13 26




Taoauua 2.2

N Jleku. 3an. | Jla0. 3aH.
°
/ HaumeHnoBaHue pa3jesia TUCHUIIUHBI Yyacel yacel
n/n
300 300
Cemectp 8
Monayasl
1 OCHOBBI IOCTPOCHUSI MHTETPUPOBAHHBIX CUCTEM MTPOCKTHPOBAHUS U 4 4
yIpaBiIeHUs
Monyasb 2
2 [TpyHIHITBI ¥ TEXHOJIOTUU CO3/IaHUSI OTKPBITHIX MPOTPAMMHBIX CHCTEM 4 4
BCEI'O
Cemectp 9
Monyas 3
3 Cucremsl qucneTdepckoro ynpasieHus u coopa qanHbix (SCADA- 4 4
CUCTEMBI)
Monayasb 4
4 IMTpumepsr cymectByromux SCADA-cuctem 4 6
BCEI'O 8 10
5.2. JIeKIMOHHBIE 3aHATHSA
Tadauna 3
Ne | HaumeHoBaHue pa3jena
Coaep:xanue pasgesa
n/n JTUCIHUIIINHEI
O®PO Cemectp 6
OCHOBBI [IOCTPOEHHUS HH- [Tonsarue UCIInY. Ee mecTo B cucreMe aBTOMAaTH3aLUU MPEITPUSATHUSA.
1 | TerpUpOBaHHEIX cHCTEM Crpykrypa u ¢yakiuu UCIInY. KoHuemnius KOMIIEKCHOW aBTOMATH-
IIPOEKTUPOBAHMS U 3auuu npomsBoacTBa. Jrtanbl co3naHus ACYTIL. OGecneuenne UC-
yIpaBiIeHUs V.
[TonsiTue OTKpBITON cHCTEMBI. [[pMEHEHME OTKPBITBIX CHCTEM B IIPO-
MBILUIEHHON aBToMaTu3auuu. Onucanue MeXIporpaMMHOTO POTOKOJIa
Ipunumnst u texgonornn | — DDE. Onucanue Tunosoro nnrepdeiica 00IIEH s IPOrpaMm —
2 OLE. Omnucanne texgomornu — COM/DCOM. Omnucanue B3anMOIEN-

CO3JaHUsl OTKPBITHIX IIPO-
IPaMMHBIX CUCTEM

cTBHs Ha 0aze apxuTekTypsl ActiveX. Onucanue s3bIKka 3apocoB K pe-
msiuoHHBIM CYBJ] — SQL. Omnucanne oomena nporpamm ¢ CYB/] Ha

6aze npaiisepa ODBC.

ODO cemectp 7




CucreMbl JUCIETYEPCKOTO
yIpaBJIeHUS U cOopa TaH-
HbIX (SCADA-cucremsr)

Xapakrepuctuku SCADA-nporpamm. Pabouee wmecto nmucmeruepa
(omepatopa). I'padmueckuii nuarepdeiic monp3zoBarens. Mexanusm OLE
for Process Control (OPC) kxak OCHOBHOH CHoco0 B3aMMOJICHCTBH
SCADA-cucTemMbl C BHEIIHMM MHUpOM. BeneHue apXuMBOB JaHHBIX B
SCADA-cucteme. Tpennpl. Anapmbl BeTpoeHHBIE S3BIKM TPOTPAMMHU-
poBanus. ba3pl nanHbix B SCADA. OcHoBHble nonatus bJl, kpaTkas
uctopus pa3sutus bJl. ba3el manueix B SCADA. OcoGeHHOCTH Tpo-
MBIIICHHBIX 0a3 maHHBIX. Microsoft SQL-cepBep. Bompockl HaaexHO-
ctu SCADA-cuctem. Beioop SCADA-cucrembl. TeHIeHIIMA pa3BUTH
SCADA-cuctem

[IpuMeps! cymiecTBYOIIUX
SCADA-cuctem

0630p SCADA-cucrem, npencraBieHHbIx Ha poiHke. MasterSCADA.
TRACE MODE. PASPABOTKA TPA®UYECKOI'O MHTEP®ENCA
TRACE MODE. Simple-SCADA. Simatic WinCC.

3®0 Cemectp 8

OCHOBBI IOCTPOEHHUS UH-
TETPUPOBAHHBIX CUCTEM
MPOEKTUPOBAHUS U
YIIpaBICHUSA

[Tonsitue UCIInY. Ee mecTto B cucremMe aBTOMaTU3allMd TPEANPUSTHS.
Crpykrypa u pynkmuun UCInY. Konnenmuss KOMIIEKCHOW aBTOMaTH-
3aruu mipomusBoAcTBa. Jtambl cozmanus ACYTIL. O6ecnieuenne MC-
IImV.

HpI/IHI_II/IHI:I U TCXHOJIOI'nn
CO3aaHuA OTKPBITHIX ITPO-
TpaMMHBIX CUCTCM

IlonsTHe OTKPBITOM cUCTEMBI. lIpuMEHEHUE OTKPBITBIX CUCTEM B IIPO-
MBINUICHHON aBToMaTtu3anuu. OnucaHue MeKIPOrpaMMHOTO TIPOTOKOJIA
— DDE. Onucanue TunoBoro uaTepdeiica o0IeHus mporpamm —

OLE. Onuncanune texmomoruu — COM/DCOM. Ormmcanue B3anMOIEH-
cTBUs Ha 0aze apxuTekTypbl ActiveX. OmnrcaHue si3bIKa 3alpocoB K pe-
nsuuoHHbIM CYBJ] — SQL. Onmcanue oomena nporpamm ¢ CYB/l Ha
6a3e apaiisepa ODBC.

3®O0 Cemectp 9

CucreMbl JUCIETYEPCKOTO
yIpaBJIeHUS U cOopa TaH-
HbIX (SCADA-cucremsr)

Xapakrepuctuku SCADA-mporpamm. PabGouee wmecto aucneruepa
(omeparopa). I'padpuueckuii uaTepdeiic mompzoBatens. Mexanusm OLE
for Process Control (OPC) kxak OCHOBHOH CHOCOO B3aMMOJICHCTBHS
SCADA-cucTemMbl C BHEIIHMM MHUpOM. BeneHue apXuMBOB JaHHBIX B
SCADA-cucreme. Tpennapl. AmapMbl BeTpoeHHBIC S3BIKH TIPOTPAMMHU-
poBanusi. ba3bl nanHeix B SCADA. OcHoBHble noHsTusi BJl, kpatkas
ucropus pasutus bJl. baser manapix B SCADA. OcobeHHOCTH TIPO-
MBIIICHHBIX 0a3 maHHbIX. Microsoft SQL-cepBep. Bompockl HaaexHO-
ctu SCADA-cuctem. Bribop SCADA-cuctemsl. TeHaeHIMN pa3BUTHS
SCADA-cuctem

[IpuMeps! cymiecTBYOIIUX
SCADA-cuctem

0O630p SCADA-cucrem, npencraBieHHbIx Ha pbiHke. MasterSCADA.
TRACE MODE. PABPABOTKA TPA®UYECKOT'O MHTEPOENCA
TRACE MODE. Simple-SCADA. Simatic WinCC.




5.3. JIabopaTopHbIe 3aHATHS

Taoauna 4
Ne | Haumenosauue pasnena HaumeHoBaHue 1abopaToOpHBIX padoT
n/n JTUCIHUIIINHBI
ODO Cemectp 6
Moayas 1
OCHOBBI TTOCTPOCHHS HH- 3HAKOMCTBO CO clzezloﬁ pazpabotku mpoexktoB TRACE MODE.
Coznanue npocTeniero NpoeKTa
1 | "CTPHPOBAMHBIX CHCTEM Jlo6aBneHne GyHKIMH yIIpaBICHUS
Ele)g;l;mp OB M YIPAB | 1o cTeitmas 06paboTKa AaHHBIX
MPB kak DDE-cepsep
Moayas 2
Co3pganue nporpamMMebl Ha si3bIKe TeXHO ST
TEpMEATIEN A TEXHOTOHH Coznanue nporpamMMsl Ha SI3bIKE TeXHO FBD
2 | cosnanus oTKpLITBIX MPO- Coznanue noib30BaTeNbCKUX (QYHKIUI
FPaMMHBIX CHCTEM Co3nanue nporpaMMbl Ha A3BIKE TEXHO SFC
Peanu3zanusi 0MHOKOHTYPHOIH CHCTEMbI aBTOMAaTHYECKOI'O pPEry-
nupoBanusi B SCADA—-cucreme TRACE MODE
O®O Cemectp 7
Moayas 1
CucreMbl TUCIIETYEPCKOTO Cospane skpanos APM
1 | ympaBnenus u cbopa gaH- Hanucanse mporpamm
HbIX (SCADA-cucTemsr)
Moayas 2
2 [TpumepsI cymiecTBYrOIUX | Y316l TpoeKTa U 0a3a KaHaJoB
SCADA-cuctem Co3naHue apxuBa ¥ OTYETa TPEBOT
3®0 Cemectp 7
Moayas 1
OCHOBBI TTOCTPOCHHS HH- 3HaKOMCTBO co cpenoii pa3paborku mpoektoB TRACE MODE.
Co3ngaHue npoCTEenIero NpoeKTa
1 | "CTPHMPOBAMHBIX CHCTEM Jlo6aBneHne QyHKIMH yIIpaBICHUS
Ele)g;l;mp OB M YIPAB | 1 octeitmas 06paboTKa AaHHBIX
MPB kak DDE-cepBep
Mopnyas 2
Co3pganue nporpamMMebl Ha si3bIKe TeXHO ST
E e ae——— Coznanue nporpamMMsl Ha SI3bIKE TeXHO FBD
2 | cosnanus oTKpHITBIX MpO- Coznanue noib30BaTeNbCKUX (QYHKIUI
IPAMMERIX CHCTEM Coznanue nporpammsl Ha si3bIke TeXHO SFC
Peanu3zanusi 0oqHOKOHTYPHOIH CHCTEMbI aBTOMaTHYECKOI'O pPEry-
smupoBanusi B SCADA—cucreme TRACE MODE
3®DO Cemectp 8
Mopayas 1
Cucrembl TUCTIETYEPCKOTO Cosnanie skparos APM
1 | ympasnenus u cbopa san- Hanucanue nporpamm
HbIX (SCADA-cuctemsr)
Monayasb 2
2 [TpumepsI cymiecTBYONUX | Y316l TpoekTa U 0a3a KaHaJoB

SCADA-cucrem

Cozpanue apxuBa U OTYETa TPEBOT




6. CamocTosiTeJibHasi paboTa CTYJAE€HTOB IO JUCUHUIIUHE

CamocrosTenbHas pa60Ta BKJIFOYACT: MMOBTOPCHUE CTYACHTOM HM3JIOKCHHOT'O Ha JICKIHAX U Jia-

60paTOpHBIX 3aHATUAX y‘-I€6HOFO Marcpurajia, pCICHUC MHAWBUAYAJIbHBIX JOMANIHUX 3a/a4, IMOAro-

TOBKY K KOHTPOJIbBHOMY OIIPOCY U 3K3aMEHY.

CamocTtosTenbHas paboTa, HalpaBlIeHHas Ha YriyOJieHHe U 3aKperieHue 3HaHHi, a Takke pas-

BUTHUC IMTPAKTUYCCKUX YMCHI/Iﬁ 3aKJII04YacTCA B:

- aHaJIn3¢ TCOPCTUIYCCKUX U (baKTI/I‘-IGCKI/IX MaTCpHraJIoB 110 3aI[aHHOI>'I TEMC, ITPOBCACHUHN pacyc-

TOB, COCTaBJICHUHU CXEM U MOJIeJIell Ha OCHOBE CIIEHApHEB Pa0OTHI TEXHOJIOTHYECKOTO 000PYI0BaHUS U

IPONU3BOACTBA,

- U3y4YEHHUH TE€M, BBIHECEHHBIX Ha CAMOCTOATEIbHYIO TPOPabOTKY;

- UIBYUCHUU TCOPCTHYCCKOI'O0 MaTCpurajia K HaGOpaTOpHBIM 3aHATUAM,

- BBITIOJIHEHUH 3aJIJaHHi 10 J1a00opaTopHBIM padoTam;

- IOATOTOBKE K 3a4€Ty HUJIM OK3aMCHY.

6.1. IToaroroBka k 1a00paTopHBIM padoTam

Taoaunma 5
Ne | Haumenosauue paszena HaumeHoBaHue J1a00paTOPHBIX padoT
n/n JTUCIHUIIINHEI
O®PO Cemectp 6
Moayas 1
OCHOBbI IOCTPOCHHS HH- 3HaKOMCTBO cO cpenoi pazpaborku npoektoB TRACE MODE.
Coznianue npocTenero nNpoexKTa
1 Ileropeiﬂfiiﬁjﬁ;gcmhd% Jlob6aBiienne PyHKITUN yIIPaBICHUS
ng st P ynp [Ipocreiimas 006paboTKa JaHHBIX
MPB kak DDE-cepBep
Monayasb 2
Co3zpnanue nporpaMMbl Ha si3bIKE TEXHO ST
TTpMHLITBI H TEXHOMOMHH Co3nanue nporpaMMbl Ha A3bIKE TeXHO FBD
2 | cosnanms OTKPBITEIX MPO- Coznanue moabp30BaTeNbCKUX (YHKITUI
IPaMMHBIX CHCTEM Co3nanue nporpaMMsbl Ha A3bike TeXHO SFC
Peanu3anus ONHOKOHTYPHOUW CHCTEMBI aBTOMAaTHUYECKOIO PETY-
nupoBanusi B SCADA—cucreme TRACE MODE
ODO Cemectp 7
Moayas 1
CucreMbl JUCTIETYEPCKOTO Cosnane skpanos APM
1 | ympaBnenus u cbopa gaH- Harcanne mporpamy
HbIX (SCADA-cucTeMsr)
Mopnyas 2
5 [Ipumeps! cymecTByOnuMX | Y316l IpoeKTa U 6a3a KaHaIOB
SCADA-cucrem Co3aHue apxuBa U OTYETa TPEBOT
3®0 Cemectp 7
Moayas 1




OCHOBbI IOCTPOCHHS HH- 3HaKOMCTBO CO c;ze/:[oﬁ paszpabotku npoektoB TRACE MODE.
Cozanue npocTenIero NpoeKTa
1 | TCTPMPOBAHHBIX CHCTEM JloGaBnenue GpyHKITMU yrpaBIeHUS
ESEEI;THP OBAHILT H yTIpan- [Tpocreiinnas 00paboTka JaHHBIX
MPB kak DDE-cepBep
Mopayas 2
Co3pganue nporpamMMebl Ha si3bIKe TeXHO ST
TTpHHIAIIBL # TEXHOMNOTHH Co3nanue nporpaMMsbl Ha SI3bIKE TGXH(i FBD
2 | cosnanus oTKpLITBIX MPO- Coznanue noib30BaTeNbCKUX QyHKIUI
FpaMMHBIX CHCTEM Coznanue nporpamMmmsl Ha A3bIKE TEXHO SFC
Peanu3zanusi 0oqHOKOHTYPHOIH CHCTEMbI aBTOMaTHYECKOI'O pPEry-
smupoBanusi B SCADA—cucreme TRACE MODE
3®0 Cemectp 8
Mopayas 1
Cucrembl JUCNIETYEPCKOTO Cosnane skparos APM
1 | ynpasnenus u cbopa nan- Hanucanse nporpamm
HbIX (SCADA-cuctems)
Monayasb 2
2 [TpumepsI cymiecTBYOIIUX | ¥Y3JIbl TpoeKkTa 1 0a3a KaHaJoB
SCADA-cuctem Co3naHue apxuBa ¥ OTYETa TPEBOT

6.2. Tembl nu1s1 pedepaToB

Nzyuenune cnpaBounoii napopmaruu mo padote B cucteme TRACE MODE 6.0

N3yuenune cnpaBounoii napopmaruu o padote B cucteme MASTERSCADA u KPYI2000

N3yuenune cnpaBounoi nHpopmaruu mo padote B cucteme InTouch.

N3yuenue cnpaBouHor mHpopmaruu mno padore ¢ pacmmpenrnem T-FACTORY cucrtemsr

TRACE MODE 6.0

N3yuenune cnpaBounoi nadopmanuu o cucremam ISAGRAF, CoDeSys

Co3pnanue nporpamM Ha si3bike TexHo SFC

Co3naHue nporpaMM Ha si3blke TexHO IL

Co3zanue Mmoap30BaTeNbCKUX (PYHKITUN

[IpoMbIIIEHHBIE 1 KOMIIBIOTEPHBIE CETH B MHOTOYPOBHEBBIX MHTETpUpOoBaHHBIX ACY TII

[TporpaMMHBbIe U anmapaTHbIE CPEICTBA MOJIEBOTO M MHTEJUIEKTYAIbHOTO YPOBHEH

Hucneruepckuii ypoBenb ACYTII

®yHKIMoHanbHble Bo3MoxHOocTH UCITY

[TpoexktupoBanue ACYTII ¢ ucnonszoBanuem oreuectBeHHbIX NCITY

[TIpoMbITIIEHHBIE 1 KOMIIBIOTEPHBIE CETH B MHOTOYPOBHEBBIX MHTETpUpOoBaHHBIX ACY TII




Y4eOHo- MeTOANYECKOE O0ecniedeHre CAMOCTOATEIbHOM padoThl CTY/ICHTOB

1. Kanrun B.B. Pazpabotka SCADA-cuctem: yuyebnoe nocodbue / Kanrun B.B.,
Kanrun M.B., AmonaunoB JI.H.. — Mocksa, Bonorna: Uadpa-Uuxenepus, 2019. —
564 c. — ISBN 978-5-9729-0319-1. — TekcT: 53I€KTPOHHBIN // DIEKTPOHHO-
OubImoTeUHas crucTeMa IPR BOOKS: [caiiT]. — URL.:

2. I'epacumoB, A. B. IlpoextupoBanne ACYTII c wucnonb3zoBannem SCADA-
cucteM : yuebHoe nocodue / A. B. I'epacumoB, A. C. TutoBues - Kazans : 3narens-
ctBo KHUTY, 2014. - 128 c¢. - ISBN 978-5-7882-1514-3. - Tekct: anmektponHsiii // ObC

"KoHcynbTanT cTyaeHTa" : [caliT]. - URL:

3. I'epacumos, A. B. IIpoexktupoBaHne aBTOMaTU3UPOBAHHBIX CHUCTEM YIPAaBICHUS
TEXHOJIOIMYECKUMH Mpolieccamu : yueoHoe nocodue / I'epacumoB A. B. - Ka3zans : Us-
natensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - TekcT: 31eKTpOHHBIN
// ObC "KoHCynbTaHT cryaeHTa" : [caiiT]. - URL:

7. OueHouHbIEe CpeCTBA
7.1. Bonpochbl K py0esKHbIM aTTeCTAMAM
Bomnpocsl k nepBoii arrectanum 3a 6 cemecTp

1. Kakumu ¢akropamu 00ycioBieHa NOTPEOHOCTh B BRICOKOHA/IEKHBIX U BBICOKO-
s PpextuBabix ACYTII.

OcHOBHBIE MPUYKHBI 00YCIIABIUBAIOIMME He00X0oauMocTh 3aMeHbl ACY TII.
Urto BKIIIOYAET B ce0s1 HHPOpMAIIUS O TEXHOJIOTHUYECKOM IpOIlecce.

OcHoBubie pyHkumu coppemeHHbix ACYTIIL.

OcHoBHbIe PpyHKIIMM yenoBeka B ACY

UCITY. Onpenenenue. OCHOBHBIE TpeOOBAHUSI.

CtpykTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPUSITHUS - 111 YPOBEHb.
CrpykTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPUSITHUS - 21 YPOBEHb.

. CTpyKTypa COBpEMEHHOT0 aBTOMATU3UPOBAHHOIO MPEANPUATHS - 31 YPOBEHD.
10 CtpyKTypa COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO NPEANPUSITHUS - 411 YPOBEHb.
11.CTpykTypa COBpEMEHHOTI'O aBTOMATU3UPOBAHHOTO MPEANPUATHUS - ST YPOBEHbD.
12.CtpyKTypa COBPEMEHHOTO aBTOMATU3HUPOBAHHOTO MPEANPUATHS - 611 YPOBEHB.
13.Crpykrypa ACYTIIL. OO6bekt ynpapieHnus. JlaT4uku ¥ UCIOJTHUTEIIbHBIE MeXa-
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HU3MBI.

14. Ctpykrypa UCITY. Kontpomiep.

15.Ctpykrypa UCITY. OcHoBHBIE 3a/1au, peliaeMble KOHTPOJIEPOM.

16.Ynpapnenue (KoHTpoJuiep) Ha 0Oaze mepcoHanbHOro komibioTepa (PC based
control).

17.Jloxanbhsiii kouTpoutep (PLC - Programmable Logic Controller)

18.CereBoii komruiekc koHTposuiepoB (PLC, Network)

19.Pacnpenenénnbie ManomaciTabubie cucremsl ynpasienus (DCS — Distributed
Control Systems, Smaller Scale)

20.TTonHomacmTaOHbIe pactpeaenénnbie cuctembl yrpasienus (DCS, Full Scale)

21.0co0eHHOCTH OTEpaAIMOHHBIX CHUCTEM PEAJbHOTO0 BPEMEHHM M MX OTIMYUS OT
OOBIYHBIX MHOTOIIOJIB30BATEIILCKUX oneparnoHHbIX cucteM (OC).

22 . Iloapazaenenne OCPB.

23.Baxxusie a1 moab3oBareieii csoricta OCPB

24.CpencTBa TEXHOJIOTHUECKOTO MPOTPAMMUPOBAHUS KOHTPOJIIICPOB.

25.ITpomeineHHast TokanbHas ceTb. OCHOBHBIE THITHI.

26. Crierupmyeckue 0COOCHHOCTH MPOMBIIIIICHHBIE CETH.

27.Cepsepa B ACYTIL

28.KomruiekcHasi aBToMaTU3a1MsI POU3BOICTBA.

29.0CcHOBHbIE TEHACHIIMH Pa3BUTHUs aBTOMaTu3auu. Tennenuus 1.

30.0OcHOBHBIC TEHACHIIUN Pa3BUTHS aBTOMaTU3auu. TenneHuus 2.

31.0OcHOBHBIE TEHACHIIMU Pa3BUTHS aBTOMaTU3aluu. Tennenuus 3.

32.0OcHOBHbBIC TEHCHIIUU Pa3BUTHS aBTOMaTu3auu. TenneHuus 4.

33.0OcHOBHBIE TEHCHIIUU Pa3BUTHS aBTOMaTU3aluu. TenaeHuus 5.

34.0OcHOBHbBIE TEHACHIIUN Pa3BUTHS aBTOMaTu3auu. Tennenuus 6.

35.CoBpeMeHHBIC HAIPABJICHUS PA3BUTHS MHUKPOIIPOIIECCOPHBIX CPEICTB yIIpaBJie-
HUsl. BepxHuil ypOBEHb yIIPABICHUS.

36.CoBpeMeHHBIC HAIPaBICHUS PA3BUTHS MHUKPOIIPOIIECCOPHBIX CPEICTB yIIpaBJe-
Hus. CpeqHuil ypOBEHb YIIPABICHUS.

37.CoBpeMeHHBIC HAIPaBJICHUS PA3BUTHS MHUKPOIIPOIIECCOPHBIX CPEICTB yIIpaBJe-
Husl. HHokHUM ypOBEHD yIIpaBiIEHUS.

38.0tansl cozpanuss ACYTIL. ®@opmupoBanue tpedoanuii k AC. Dransr 1.1, 1.2,
1.3.

39.9tansl coznanus ACYTII. Paspaborka konueniuu AC. Jrambl 2.

40.0t1anbl coznanns ACYTIIL. Texnudeckoe 3ajlaHie W SCKU3HBIA MPOEKT. DTambl 3
u4.

41.9tansl coznanus ACYTII. Texuuueckuit mpoeKT. DTarmsbl 5.

42.9t1ansl coznanus ACYTII. PaGouas nokyMeHTarus. Jtamsi 6.

43.9tansl co3ganuss ACYTII. Bsoxa B aetictBue. Ortanwl 7.1, 7.2, 7.3, 7.4.

44.Oranwl co3ganus ACYTII. Beox B gevicrBue. Oransl 7.5, 7.6, 7.7, 7.8.

45.9t1ansl coznanust ACYTIL ConpoBoxaenue AC. Oransi 8.1, 8.2.

46.CucremMa aBTOMATHU3UPOBAHHOTO TMpoeKkTUpoBaHusA. (O0OIIEHHAs CTPYKTypa
obecnieuenus CAIIP.

47 Marematuueckoe ooecnieuenne CAIIP.

48.Texnuueckoe ocHamenue CAIIP.



49.®dynkuun BctpoeHHoit CAIIP.

50.ABTOMATH3UpPOBAaHHASl CHCTEMa YMPABICHUS TEXHOJIOTHUYECKUMH TPOIECCaMU
(ACVYTII). O6ecneuenue ACYTII.

51.Texuuueckoe oobecneuenne ACYTIL

52.Marematuueckoe obecneuenre ACYTII.

53.0Opranu3zanuonnoe u Mmeroanyeckoe oodecneuenue ACYTIIL.

O0pazen Ousera Kk nepBoii py0esxHON aTTecTaAlUN

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xxnas arrecranms Nel

Jucnunanna SCADA-cHCTEMBbI B ABTOMATH3MPOBAHHOM IPOU3BOICTBE

WHeTuTyT  DHEpreTuku CIELIMAIBHOCTD YUTC cemectp 6

1. CereBoii komiutekc kouTposuiepos (PLC, Network)
2. Oransl coznanust ACYTII. Pazpabotka konnenuuu AC. Dtarsr 2.
YTBEPX/IAIO:

« » 20 1. [IpenonaBarens

Bonpocsl ko BTOpOii aTTecTanuu 3a 6 cemecTp
1. TlonsiTrie OTKpBITON cucTeMbl. [IpuMeHEeHNe OTKPBITBIX CUCTEM B IPOMBIILICH-
HOW aBTOMAaTHU3ALIUU.
IloHATHE OTKPBITON CHCTEMBI.
OcHOBHBIEC HAMPABIICHUS 110 CO3JaHUIO OTKPBITHIX crcTeM. CTaHaapTHBIE MeXa-
HU3MBI 00€CTICUCHUSI OTKPBITOCTUA CUCTEM.
OcHOBHBIE TEXHUYECKHE PEIIeHUSs, o0ecneunBatomue oTKpeITocTh [1TK.
OtkpbiTas apxutektypa 1o cranaapty IEEE. OcHOBHBIE YepThI.
Omnpenenenue IEEE/POSIX.
Onpenenenue NIST.
[IprHIUIIBI U TEXHOJIOTUH CO34AaHUs OTKPBITHIX ITpOrpaMMHbIX cucteM. DDE.
. Kimuent DDE.
10.Cepsep DDE.
11.Ceanc DDE.
12.Tpanzakmus DDE.
13.TIpuHIUTIBI ¥ TEXHOJIOTHH CO3/IaHUSI OTKPBITHIX porpaMMHbIX cuctem. OLE.
14 .TlpunoxxeHus TUIA «KJIUEHT-CEPBEPY.
15.0nucanue texuonoruu — COM/DCOM.
16.Yto Takoe 6a3a JaHHBIX?
17.Knaccudukanus 6a3 JaHHBIX
18.Yto Takoe 0a3a JaHHBIX
19.Knaccudukanus 6a3 JaHHBIX

wm
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20.CYB/]

21.Kmuentor CYB/]

22.Penssiinonubie 0a3bl JaHHBIX

23.IlonsaTne MmeTaMoienu

24.Yt1o takoe SQL

25.00630p omnepatopoB SQL

26.CtpykTypa Ta0auI] penssuuoHHbIX bJ]

27 .IlpencraBieHue ynucesn, CAMBOJIOB, J1aT, BPEMEHH U IPYTUX TUIOB JIAHHBIX
28.0Omnucanue s3bp1ka 3anpocoB K pemsuuonabiM CYBJ[- SQL
29.Tunel ganaeix SQL.

30.Onucanue oomena mporpamm ¢ CYBJI Ha 6a3e apaiisepa ODBC

Oo0Opa3zen 0us1eTa KO BTOPOH py0e:KHOM aTTecTalluU

T'PO3HEHCKUM IF'OCYJJAPCTBEHHBIH HEO@TAHOU TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 1

PyGes:xknan arrecranms Ne2

Jucoummmaa SCADA-cicTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOICTBE

HNuctutyt SHEPreTUKHU CIEIIMATBbHOCTD YUTC cemectp 6

N

7.
8.
9.

1. TloHsiTHE OTKPBHITON CUCTEMBI.
2. Knaccudukanus 6a3 1aHHBIX
YTBEPXAIO:

« » 20 r. [IpenonaBarens

Bomnpoce! k mepBoii aTrecTanum 3a / ceMecTp

Kounenmus SCADA u ee 0cOOEHHOCTH

OcHoBHBIE CTpYKTYypHBIe KOMIIOHEHTHI SCADA/

Xapakrepuctuku SCADA-nporpamm. O61111e CBeIGHUS U CTPYKTYpPHBIE 0COOCH-
Hoct SCADA-nporpamMmmax

Xapaktepuctuku SCADA-niporpamMm. @yHKIITMOHAJIBHBIE XapaKTEPUCTUKHU
SCADA-nporpamm

Xapaxkrepuctuku SCADA-nporpamm. AnnapaTHo-iporpaMMHas rmiargopma u
XapaKTEPUCTUKHU TIOJIHOTHI OTKPHITOCTH.

Xapakrepuctuku SCADA-nporpamm. J[aHHBIE O paCIIPOCTPAHEHUHU U COMPOBOXK-
J€HUU, CTOUMOCTHBIE XapaKTEPUCTUKH.

[Tonw3oBaTenu npumeHstonme B cBoeit aestenbHocTd SCADA-niporpaMMel.
[Honynsapueie SCADA-nporpaMMsl.

[Tpumepnsbiit HaOop maker SCADA niporpaMMmbi.

10.ITpumepnsiit Habop naker SCADA nporpammbl HCIIONIB3YIOUINI TUIIOBYIO TEX-

gosioruto COM/DCOM u 00bekThI ActiveX.



11.TloBeimenue Haa&xHOCTH padboThl SCADA-niporpaMMel.

12.0Ocnosublie pynkimn SCADA-cuctem

13.0Onepatop (wmm aucneryep), padotatomuii co SCADA-cucTemMoi, BEITIOTHSIET
cienyroue QyHKIUH.

14.0co6ennoctu SCADA kak mpoliecca ynpaBieHusi B COBpEMEHHBIX TUCIIETYEp-
CKHMX CUCTEMax

15.0OcHoBHBIE BOBMOXKHOCTH U cpejicTBa, npucyire BceM SCADA-cucremam

16.0OcHoBHBIE 3TaIlbl MPOSKTUPOBAHUS CHCTEMbI ABTOMATU3allMU Ha OCHOBE
SCADA-cucremsl

17.Vcnionp3yembie MpOTpaMMHO-aNapaTHbIe TIaT(OPMEI.

18.Crioco0sI peanm3anuu CBS3H ¢ yCTPOMCTBAMH BBOJIa/BBIBOIA.

19.Mmerommecs cpencTBa CETEBOM MOIEPKKH.

20.BcTpoenHbie KOMaHIHBIC S3BIKH, MOJJIEp>)KUBacMbie 0a3bl JaHHBIX U rpadude-
CKHE BO3MOXKHOCTH.

21.XapaxkTepucTuku moJHOTH OTKpeITOCTH SCADA-cuctem

22 .OkcmtyarannoHHble Xxapakrepuctuku SCADA-cuctem. Y 100CTBO HCIIOJIB30Ba-
HUA.

23.0kcmtyarannonubie Xxapakrepuctuku SCADA-cuctem. Hanuuue u kauectBo
TEXHUYECKOU TTOIICPIKKH.

24 Jxcnnyaranronsble Xxapakrepuctukn SCADA-cuctem. Pycudukanus.

25.CtoumoctHbie xapakrepuctuku SCADA-cucrem. CTOUMOCTb TPOTPaMMHO-
annapaTHoi miaaTdopmbl. CTOUMOCTH CUCTEMBI.

26.CtoumoctHbie xapakrepuctuku SCADA-cucrem. CTOUMOCTh OCBOCHHS CUCTE-
MbI. CTOUMOCTD COTIPOBOKIICHHS.

Oo0Opa3zen 0Ous1eTa K MepBOH PyOeKHOI aTTecTaluu

T'PO3HEHCKUMU FOCYIAPCTBEHHBIH HE®TAHOH TEXHUYECKUHW YHUBEPCUTET

BUJIET Ne 1
PyGe:xxnas arrecranms Nel
Jucnunanna SCADA-cHCTEMBbI B ABTOMATH3MPOBAHHOM NPOU3BOICTBE

HNucturyr DHEPreTUKU CIELIMAIIBHOCTD YUTC cemectp [

1. Xapakrepuctuku SCADA-nporpamm. OyHkunoHanbHble Xapakrepuctuku SCADA-nporpamm

2. DOkcmuryatanroHHble Xapaktepuctuku SCADA-cuctem. Pycudukarmms.

YTBEPXIAIO:

« » 20 1. [IpenonaBarens




Bonpocsl ko BTOpOii aTTecTanuu 3a / ceMecTp

1. Pabouee mecto nucmeryepa (omeparopa). ['padmyeckuii maTEpPEiC MOIH30BaATE-
TSt

2. TpeboBanus 3proHoMuku npu paspadorke APM. TpeboBanus k mynbTaMm yrpas-
JICHUSL.

3. TpeboBanus 3proHOMUKH Mpu pazpadorke APM. TpeboBaHus K MHEMOCXEMaM.

TpeboBanust sproHomMuku npu pazpadorke APM. TpeboBanust K MHEMOCXEMaM.

Mexanusm OLE for Process Control (OPC) kak OCHOBHOW €IOco0 B3anMOJIEH-

ctBusi SCADA-cuctemMbl C BHEIITHUM MUPOM.

Benenue apxuBoB nanubix B SCADA-cucreme. TpeH bl

Benenune apxuBoB nanueix B SCADA-cucrteme. AnapMsl.

BceTpoennsie si3pIky TporpaMMHUpPOBAHHS.

bazer nanabix B SCADA. OcHoBuble nonsatus bJl. Kpatkas ncropus pazButus

BJI.

10.ba3p1 marabIX B SCADA. OcoOCHHOCTH ITPOMBIIIICHHBIX 0a3 JaHHBIX. Microsoft
SQL-cepBep. OcHOBHBIC XapaKTEPUCTHUKH.

11.SCADA u Internet.

12.Bompocs Hagexaoctn SCADA-cucrem.

13.Pe3epBupoBanne B SCADA-cucTemax.

14.Bo160op SCADA-cuctembl. O01uii moxo.

15.Bri6op SCADA-cucrtemsl.

16.Tenaenmuu pa3sutus SCADA-cucreM. Y ganennsie TepmuHaisl (RTU).

17.Tenpennuu pazButusi SCADA-cuctem. Kanansl cBsaszu (CS).

18.Tennentun paszButuss SCADA-cuctem. [lucnetuepckue MyHKTHI yIpaBICHUS
(MTU)

19.Tennentun pazsutus SCADA-cuctem. OniepalinoOHHBIE CHCTEMBI.

o &
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Oo0Opa3zen 0us1eTa KO BTOPOM py0e:KHOM aTTecTalluU

T'PO3HEHCKUM I'OCYJJAPCTBEHHBIH HEOTAHOU TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 1
Py6e:xnas arrecTamus Ne2
Jucouminaa SCADA-cHcTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOICTBE

HNucturyT DHEPrETUKU CIELIMAIbHOCTD YUTC cemectp [

1. PabGouee mecto mucnetdepa (omepatopa). ['paduueckuit uaTepdeiic moap3oBares.

2. Bpi6op SCADA-cuctemsl.

YTBEPXIAIO:

« » 20 1. [IpenonaBarens




7.2. Bonpochl K 3a4€eTy M IK3aMeHY

Bonpocs k 3auery no aucuuininHe 3a 6 cemectp O®O u 8 cemectp 3P0

1. Kakumu ¢akropamu 00ycioBieHa NOTPEOHOCTh B BRICOKOHA/ICKHBIX U BBICOKO-

ap¢pextuBabix ACYTIL

OcHOBHBIE MPUYUHBI 00YCIAaBIUBAIOIIMMHI HE00X0UMOCTh 3aMeHbl ACY TTI.

Yro BKIIOYAET B ce0st HHPOpMAIIUS O TEXHOJIOTHYECKOM MpOIIecce.

OcHoBuble pyHKIMH coBpemeHHbIXx ACYTII.

OcHoBHbIe PpyHKIIMH yenoBeka B ACY

HCITY. Onpenenenne. OCHOBHbBIE TPEOOBAHUSI.

CTpyKTypa COBPEMEHHOTO aBTOMAaTU3HPOBAHHOTO MPEINPHUITHS - 11 ypOBEHB.

CTpyKTypa COBPEMEHHOT'O aBTOMAaTU3UPOBAHHOTO MPEINPHUATHS - 211 yPOBEHb.

. CTpyKTypa COBpEMEHHOTO aBTOMATHU3WPOBAHHOTO MPEANPUATHS - 31 YPOBEHb.

10 CTpyKTypa COBPEMEHHOTO aBTOMATU3HUPOBAHHOTO MPEANPHUATHS - 411 ypOBEHb.

11.CTpykTypa COBpEMEHHOTIO aBTOMATU3UPOBAHHOTO MPEANPUATHUS - ST YPOBEHbD.

12.CtpykTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPHUITHS - 611 YpOBEHb.

13.Crpykrypa ACYTIIL. OO6bekt ynpapieHus. JlaT4uku U WCIIOJTHUTEIIbHBIE MeXa-
HU3MBL.

14. Crpyxrypa UCITY. KonTpomiep.

15.Ctpykrypa UCITY. OcHOBHBIE 3a/1a4l, pEIIAEMbIE KOHTPOJIEPOM.

16.Ynpaenenue (koHTpoyiep) Ha 0Oa3e mepcoHanmbHoro kommbiorepa (PC based
control).

17.JTokanensiii kouTposutep (PLC - Programmable Logic Controller)

18.CerteBoii kommiekc koHTposuiepoB (PLC, Network)

19.Pacnpenenénnbie MasomaciTabHbie cuctemsl yrnpasienus (DCS — Distributed
Control Systems, Smaller Scale)

20.TTorromacmTabHbIe pactipenesénubie cuctembl yrpasienus (DCS, Full Scale)

21.0co0eHHOCTH OIEpalMOHHBIX CHUCTEM PEATbHOTO BPEMEHU U UX OTIUYHS OT
OOBIYHBIX MHOTOIOJIB30BATENIbCKUX OonepanuoHHbIX cucteM (OC).

22.Ilonpaznenenue OCPB.

23.Baxxusie g1 moab3oBareneii csoricra OCPB

24.CpencTBa TEXHOJIOTHYECKOTO TPOrPaMMHUPOBAHUS KOHTPOJIEPOB.

25.[1pompbinieHHas JokalibHast ceTb. OCHOBHbBIE THITBI.

26. Crenuryeckue 0COOCHHOCTH MPOMBIIIIICHHBIE CETH.

27.Cepepa B ACYTIL

28.KomrmiekcHasi aBToMaTU3a1MsI POU3BO/ICTBA.

29.0cHOBHBIE TEH/ICHIIMU Pa3BUTHs aBTOMaTu3auuu. TenaeHms 1.

30.0OcHOBHbBIE TEHJCHIIMU PA3BUTHUS aBTOMAaTU3aMU. TeHaeHuus 2.

31.0OcHoBHBIE TEHICHLIMU Pa3BUTHUS aBTOMaTu3auuu. TenaeHms 3.

32.0OCHOBHbBIE TEHJCHIIUU PA3BUTUS aBTOMaTU3aluu. Tenaenuus 4.

33.0OCHOBHbBIE TEHJCHIIUU PA3BUTHUS aBTOMAaTU3aluu. TeHaeHuus 5.

34.0OcHOBHBIC TEHICHITUU PA3BUTHS aBTOMATH3aIu. TeHaeHus 6.

©ooNO oA WN



35.CoBpeMeHHbIEC HAIPaBJICHUSI Pa3BUTHUSI MUKPOIPOLIECCOPHBIX CPEICTB yIpaBie-
HUsl. BepxHuil ypoBeHb yIpaBiICHUS.

36.CoBpeMEHHBIC HAIPABICHUS PA3BUTHUS MHUKPOIIPOIIECCOPHBIX CPENICTB yIpaBJe-
Hud. CpeqHuil ypoBEHb YIIPaBICHUS.

37.CoBpeMEeHHBIC HAIPABICHUS PA3BUTHUS MHUKPOIPOIIECCOPHBIX CPENICTB yIpaBJe-
HUsA. HKHUN ypOBEHD YIIPABJICHHUS.

38.0tanbl co3ganus ACYTII. ®opmupoBanue tpeboBanuii k AC. Dransl 1.1, 1.2,
1.3.

39.0tansl coznanus ACYTIIL. Pa3paborka konueniuu AC. Drtamnbl 2.

40.0rtansl cozmanns ACYTII. Texaudeckoe 3alaHie W SCKU3HBIA MTPOCSKT. DTambl 3
u4.

41.9t1ansl coznanus ACYTII. Texuuueckuit mpoeKT. DTamsl 5.

42.9tansl coznanust ACYTIIL. Pabouas moxkymenTarus. Jtarsbl 6.

43.9tansl co3ganust ACYTII. Bsoxa B aeticteue. Otanel 7.1, 7.2, 7.3, 7.4.

44.95tane! co3pmanug ACYTII. BBox B netictBue. Dtansl 7.5, 7.6, 7.7, 7.8.

45.9tansl coznanust ACYTIL. ConpoBoxaenune AC. Dransr 8.1, 8.2.

46.CucreMa aBTOMATH3UPOBAHHOTO TpoekTupoBaHus. OOO0OIIEHHAs CTPYKTypa
obecnieuenus CAIIP.

47.Matematuueckoe obecnieuenue CAIIP.

48.Texunueckoe ocHamenne CAIIP.

49.Dynkiuu Bctpoennoi CATIP.

50.ABTOMATH3UpOBaHHAS CHCTEMa YIMPABICHUS TEXHOJIOTHYSCKUMH TIPOIECCaMU
(ACYTII). Obecneuenne ACYTII.

51.Texnuueckoe odecnieuenue ACYTIIL.

52 Marematudeckoe obecrieuerne ACYTIL

53.0pranuzaimontoe u meroanueckoe ooecneuenne ACYTII.

54.TlonaTne OTKPBITON CUCTEMBI. [IpuMeHEeHHnEe OTKPBITHIX CHCTEM B MPOMBIIUICH-
HOI aBTOMaTH3allUU.

55.I1oHATHE OTKPBHITON CUCTEMBI.

56.0OcHOBHBIC HAIIPaBJICHUS IO CO3/TAHUIO OTKPHITHIX cucTeM. CTaHIapTHBIC MeXa-
HU3MBI 00€CTICUCHHSI OTKPBITOCTHA CHCTEM.

57.0OcHOBHBIE TEXHUUECKHUE pelieHus, odoecneunBaromnye oTkpbITocth [ITK.

58.0T1kpsiTas apxutektypa no cranaapty IEEE. OcHoBHBIE uepThl.

59.0Omnpenenenne IEEE/POSIX.

60.Ompenenenne NIST.

61. [IpuHIUIIBI U TEXHOJIOTHH CO3/IaHUS OTKPBITHIX MporpaMMHbIX cucteM. DDE.

62.Knuent DDE.

63.Cepsep DDE.

64.Ceanc DDE.

65. Tpanzakius DDE.

66.IIpuHITUTIEI ¥ TEXHOJIOTHH CO3JIaHUs OTKPBITHIX MporpaMMHbIx cucteM. OLE.

67.I1prtoskeHHs TUIIA «KITHEHT-CEPBEPY.
68.0nucanue rexonoruu — COM/DCOM.



69.Uto Takoe 0a3a JaHHBIX?

70.Knaccudukarnus 6a3 1aHHBIX

71.Y10 Takoe 0a3za JaHHBIX

72.Knaccudukarnus 6a3 JaHHBIX

73.CYB]

74.Knmuentsl CYB/]

75.Pensiuonnbie 0a3bl JaHHBIX

76.ITousaTrie MeTamMoIeIn

77.Y9t1o Takoe SQL

78.00630p omneparopoB SQL

79.Ctpykrypa Tabmul pensiuoHHbx bJ]

80.IIpencraBieHue yncesa, CAMBOJIOB, JaT, BPDEMEHH M JIPYTHX THUIIOB JIAHHBIX
81.Onucanue s3pika 3anpocos K pessiuonabiM CYBJI- SQL
82.Tunmwl manabIx SQL.

83.0Onucanune oomena nporpamm ¢ CYB/] Ha 6a3e apaiisepa ODBC

Oo0pazen Ousera K 3a4eTy
T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Jucounamaa SCADA-cHCTEMbI B ABTOMATH3HPOBAHHOM NMPOU3BOICTBE

Nuctutyt SHEPreTUKHU CIIELIMATBHOCTh YUTC ceMecTp

1. OcHoBHBIE TEHAECHLINN Pa3BUTHUS aBTOMaTu3auuu. TenaeHus 1.
2. @Oynkiuu BctpoeHHoi CAITP.

YTBEPXIAIO:

« » 20 T 3aB. kadempoit

Bomnpoce! k 3k3ameny 1o qucuuiuinge 3a 7 cemectp OPO u 9 cemectp 3P0

1. Kounemnmusa SCADA u ee ocoOeHHOCTH

2. OcHoBHbIe cTpyKTypHBbIe KOMIIOHEHTH SCADA.

3. Xapaktepuctuku SCADA-nporpamm. O01ue cBeeHUS U CTPYKTYPHBIE 0COOCH-
Hoctu SCADA-nporpammax

4. Xapakrepuctuku SCADA-nporpamMm. OyHKIIMOHAIBHBIE XapAKTEPUCTUKH
SCADA-nporpamm

5. Xapakrepuctuku SCADA-nporpamMm. AnmnapatHo-niporpaMmmHasi miatdopma u
XapaKTEPUCTUKHU MOTHOTHI OTKPBHITOCTH.

6. Xapakrepuctuku SCADA-nporpamm. JlaHHBIE 0 paCIPOCTPAHEHUHU U COITPOBOXK-
JI€HUH, CTOMMOCTHBIE€ XapaKTEPUCTHUKH.

7. Ilonw3oBaTenu npumeHsronme B cBoert aestenbHoctd SCADA-iporpaMMel.

[Honynsspaeie SCADA-nporpaMmsl.

9. Ilpumepnsiit HaOop maker SCADA nporpamMmsl.

oo



10.ITpumepnsiit Habop nakeT SCADA nporpamMmbl HCIIOJIB3YIOMIUA TUTIOBYIO TEX-
Hosioruto COM/DCOM u 06bekTh ActiveX.

11.TToBbimenne HanaéxuocTH padoTel SCADA-nporpamMmel.

12.0OcnoBuble pyHkiuu SCADA-cucteM

13.0Omnepatop (wmm gucrierdep), padotarontuii co SCADA-cucTeMoi, BBITIOHSIET
cieayonme QyHKIUH.

14.0Ocob6ennoct SCADA kak npoiiecca yrpaBieHHs] B COBPEMEHHBIX JUCIIeTYep-
CKHX CHCTEeMax

15.0OcHoBHBIE BO3MOKHOCTH U cpecTBa, npucyine scem SCADA-cuctemam

16.0OcHoBHBbI€ 3Tallbl MPOSKTUPOBAHUS CHCTEMbI ABTOMATU3allM1 HAa OCHOBE
SCADA-cuctemsI

17.Wcnionb3yembie MPOrpaMMHO-annapaTHble MIaTGOpPMBI.

18.Crioco6bl peanu3aiiuu CBA3U C YCTPOMCTBAMU BBOJIa/BBIBO/IA.

19.Mmerommecst cpecTBa CETEBOM MOICPIKKH.

20.BcTpoennbie KOMaHIHbBIC S3BIKH, TTOJICPKUBaeMble Oa3bl TaHHBIX U Tpadrde-
CKHE BO3MOKHOCTH.

21.XapakTepucTUKU MOIHOTHI OTKphITOCTH SCADA-cucteM

22 .JkcmryarannoHHbie xapakrepuctuku SCADA-cuctem. Y 100CTBO UCIIOIb30BA-
HUS.

23.9kcmyarainmonHble Xxapaktepuctuku SCADA-cucteM. Hannuue u kauecTBO
TEXHUYECKOU MOIIEPKKH.

24 .Oxcrnnyarannonnble Xxapakrepuctuku SCADA-cucrem. Pycuduxanus.

25.CtoumoctHbie xapakrepuctuku SCADA-cucrem. CTOUMOCTD IPOTpaMMHO-
annapaTHoi miaTdopmbl. CTOUMOCTH CUCTEMBI.

26.CtoumoctHbie xapakrepuctuku SCADA-cucrem. CTOUMOCTb OCBOCHHS CUCTE-
MbI. CTOMMOCTb COIIPOBOXIACHHUS.

20.Pabouee mecTo mucnerdepa (omepatopa). I'padmueckuii naTEpdEiic moap30BaTe-
TSl

21.TpeboBanus sproHoMuku npu paspadotke APM. TpeboBaHus Kk myJabTaM yIpaB-
JICHUS.

22 . TpebGoBanust 3proHOMUKH 1pu pa3padotke APM. TpeboBanus k MHEMOCXEMaM.

23.TpebGoBanus 3proHoMuku pu pazpadborke APM. TpeGoBaHus K MHEMOCXEMaM.

24 Mexaausm OLE for Process Control (OPC) kak OCHOBHO# CIIOCOO B3aMMOJICH-
ctBusg SCADA-cHCcTEMBI C BHEITHUM MUPOM.

25.Benenue apxuBoB gaHHbIX B SCADA-cucreme. TpeHbl.

26.Benenue apxuBoB naHHbIXx B SCADA-cucteme. AnapMsl.

2/ .BcTpoeHHbIe SI3bIKU TPOrpaMMUPOBaHUSI.

28.ba3bl nanubix B SCADA. OcnoBuble nousitus b/l. Kparkas ucropust pa3Butus
BJI.

29.ba3s1 nanHbIXx B SCADA. OcoO€HHOCTH MPOMBINIUIEHHBIX 06a3 naHHbIX. Microsoft

SQL-cepBep. OCHOBHBIE XapaKTEPUCTUKH.
30.SCADA wu Internet.



31.Bompocs! HanexHoctu SCADA-cuctem.

32.PesepBupoBanue B SCADA-cucremax.

33.Bri6op SCADA-cuctempl. O01IHiA MOXo/I.

34.Be1i6op SCADA-cucTeMmsl.

35.Tennennuu pazsutust SCADA-cuctem. Y nanenusie Tepmunaisi (RTU).

36.Tenaenmuu pazsutus SCADA-cuctem. Kananebi cesszu (CS).

37.Teaaenuuu pazsutus SCADA-cuctem. JlucneTdepckue MyHKTBI yIpaBICHUS
(MTU)

38.Tenaenuuu pazsutus SCADA-cuctem. OniepaliioOHHbIE CUCTEMBI.

OO0pa3sen OmiteTa K IK3aMeHy

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHONW TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Jucnunanna SCADA-cHCTEMBbI B ABTOMATH3MPOBAHHOM NPOU3BOICTBE

Nuctutyt SHEPreTUKHU CIIELMATBHOCTh YUTC ceMecTp

1. Oco6ennoctu SCADA kak mpoliecca ynpaBieHHsI B COBPEMEHHBIX JUCIETYEPCKUX CHCTEMaX
2. PesepBupoBanne B SCADA-cucremax.

VYTBEPXJIAIO:

« » 20 T 3aB. kadempoit

7.3. Tekymmii KOHTPOJIb

Oo0pa3sen 1adopaTopHOii padoThI

JIABOPATOPHASA PABOTA Ne 2
Tema: CO3JIAHUE NPOCTEUIIEIO IPOEKTA

1. Heap padoOTHI: OCBOUTh MEXAHU3M aBTONOCTPOCHUS KAHAJIOB METOAOM «OT
1a0JI0HOBY, MOJYYUTh NPAKTHUYECKUE HABBIKM B CO3JAHUHM MPOCTEHINEro MpPOEKTa B
Trace Mode 6.

2. IlocranoBka 3agaumM: coO37aTh ONEPATOPCKUl HHTEpdeiic (denoBeko-
MAaIIMHHBIN HHTEpdeiic) cucTeMbl MOHUTOPHHTA, coaepxkamuil oaul y3en APM (aBro-
MaTHU3UPOBaHHOE paboyee MECTO), MCIONb3ysd MEXaHH3M aBTOMOCTPOCHUS KaHAaJOB
Trace Mode metomom "oT 111a0JI0HOB".

Pa3paborka npoekra B MC BKiIIOUAET ClEAYIOLIUE TPOLIEAYPHI:

® CO3JIaHHE CTPYKTYPHI MPOEKTa B HABUTATOPE;

e KOH(UTYpUpPOBAaHUE WU pa3paboTKa CTPYKTYPHBIX COCTABIISIOMIUX — HAPUMED,
pa3paboTka 1mabsoHOB TpauuecKux IKpaHOB OMepaTopa, pa3padoTKa MadIOHOB
IpOrpaMM, OMKMCaHUE UCTOYHUKOB/TIPUEMHHUKOB U T.1I.;

e KOH(pUTrypUpoBaHHE UHPOPMALMOHHBIX TOTOKOB;



BbIOOp annapatHbix cpeacTB ACY (KOMIBbIOTEPOB, KOHTPOJUIEPOB U T.I1.);
co3aHue y3ioB B cioe Cuctema v ux KOHQUTypupOBaHUE;

pacnpesiesnieHne KaHaioB, CO3aHHBIX B PA3IMUHBIX CIOSX CTPYKTYPBI, MO y3J1aM
U KOH(UTypupoBaHue HHTEP(PECOB B3aUMOIECHUCTBUS KOMIIOHEHTOB B HH(OpMa-
[IUOHHBIX MMOTOKAX;

COXPAaHEHHE IPOEKTa B €AMHBIN (ailsl Ui MOCIEAYIOUEro pelakKTUpOBaHUs (C
noMoIbi0 KoMaHasl Coxpanuth win CoxpaHuTh Kak - CoXpaHeHUE POEKTa JJIst
pPEeIaKTUPOBAHMS);

AKCIIOPT y3JI0B B HA0OPHI (PaiiyioB 17151 OCIEAYIOUIETo 3amycka o] yIpaBiIeHUEM
MOHHMTOPOB



7.4. Onucanue mokasarejieii ¥ KpUTepHeB OLEHUBAHWS KOMIIETEHIIMII Ha Pa3jIMYHBbIX 3Tanax ux (opmupoBaHmus,

OITMCAHME IIKAJBbI OICHUBAHUA.

(OTJINYHO)

Tadauua 7
KpuTepuu oneHUBAHUS Pe3yIbTATOB 00yUeHHs HanMeHoBanme
TlnanupyeMble pe3yJibTaThl OCBOCHHS KOMIIeTeHIHH venee 41 GaLIOB 41-60 Ga10B 61-80 GawLIon 81-100 Ga.L108 OIIEHOYHOTO
(Hey/10BJIeTBOPHTEIBHO) | (YI0BJIETBOPHTEIBHO) (xopouo) cpeacrsa

OIIK-12: CnocobeH pa3pabaTbiBaTh 1 ONTHMHU3UPOBATH AJITOPUTMBI M COBPEMEHHBIE IIN(POBBIE CUCTEMBbI
ABTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTHYECKUX MIPOLECCOB, CO3AAaBATh IPOrPaMMBbl U3TOTOBICHUS A€Tallell U y3JI0B pa3lIU4YHON CI0XKHOCTH Ha CTAHKaX C YUCIOBBIM IIPO-
TPaMMHBIM YTIPaBICHUEM, IIPOSKTHPOBATh AITOPUTM (PYHKIIMOHUPOBAHHS THOKHUX ITPOU3BOACTBEHHBIX CHCTEM

—  YCmaHaenueamv U HACMpausams npoSpammHoe U annapamHoe
obecneuenue SCADA-cucmem;

— Op2aHU306bI6aMb U YAPAGIAMb pA3pabOMKOU cucmem npo-
Wmbiuennoeo ynpaenenus, Ha ocnose SCADA-cucmenm.

0OJIBIIIHE OITHOKH

3namo: CdopmMupoBaHHbIe
bopmup > | CpopMupoBaHHEIC

— npunyunvl nocmpoenusi npomviuinennvix SCADA-cucmenm, HO cojepKalue

N ®dparMeHTapHbIC 3HAHUS Henonneie 3Hanus CUCTEMATHYCCKUEC
— npomvluiieHHble Unmepg@ecul u KoHmpoJiepsl, pabomarouue, OT/ICJIbHBIC TIPOOCITBI SHAHIS
noo ynpaenrenue SCADA-cucmem 3HaHUS
Ymems:
— npoexmuposamv SCADA-cucmemvl asmomamuueckozo u as-
MOMAmu3upOBAHHO20 YNPAGIeHUsl, ¢ NPUMEHEHUEM COBPEMEHHbIX
6CmMpoennbix  cpedcme paspabomiu U s3bIK08 NPOSPAMMUPOBAHUS] YMeHus OTHEIE, ClpopMmpoBanHsie
SCADA-cucmem;, YacTiuuHblC YMEHHUS Henonneie ymenus JIOITYCKAKOTCS He- P yMSHI/IH

Bnaoemby:

—  6a306bIMU HABLIKAMU NPU pabome ¢ OCHOBHbLIMU UHMepDeticamu
SCADA-cucmem;

—  0cHOBHbIMU A3bIKAMU npocpammuposanus SCADA-cucmem;

—  npoepammubiv u annapamuvim obecneyenuem SCADA-cucmem;

—  HasblKamMu a0eK6amHoOU OPMYIUPOSKU 300aY, DeulaemMblx Meno-
Oamu, uznazaemvlmu 8 Kypce

YacTuuHOE BIagcHUE
HaBBIKAMU

Hecucremaruueckoe
MIPUMEHEHUE HABBIKOB

B cucrematuueckom
NPUMEHEHUH HABbI-
KOB JIOIYCKAIOTCS
POOEITbI

VYcnemHoe u cucre-
MAaTHYCCKOC ITPUME-
HCHHC HABBIKOB

JlabopaTtopHsie
3aHATHS
3auer
OKx3aMeH




8. Oco0eHHOCTH peayiu3auui TUCHUIIHHBI IS WHBAJIUAOB M JIHI ¢ OrPAaHUYEH-
HBIMM BO3MOKHOCTSIMHU 310POBbS.

JlJis ocyIIecTBICHUS MPOLEAYp TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKY-
TOYHOM aTTecTaly OOYYaromIMXCsl CO3/aHbl (POHIBI OLICHOYHBIX CPEACTB, aJaNTHPO-
BaHHbIE U1 MHBAJIHUJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBBS U M1O3BO-
JISIONINE OLIEHUTH JOCTHKCHHE MU 3aIVIAHUPOBAHHBIX B OCHOBHOW 00pa3oBaTEIbHOMN
porpaMMe pe3yJbTaTOB 00yUYeHUsI U ypOBEHb CHOPMUPOBAHHOCTH BCEX KOMITETEHIIHH,
3asBJICHHBIX B 00pazoBaTenbHON porpamMmme. @opma NpoBeACHUS TEKYIICH aTTecTaluu
JUIS CTY/ICHTOB-MHBAIMIOB YCTAaHABIMBACTCA C YI€TOM WHAMBHAYAIBHBIX MCUXO0(HU3H-
YeCKUX 0COOEHHOCTEW (YCTHO, MUChMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEPE, B
¢dopme TectupoBaHus u T.1.). [Ipy TecTHpoBaHUM IS CIAOOBUAAIINX CTYIEHTOB HC-
MOJIb3YIOTCS (POH/IBI OLIEHOUHBIX CPEACTB C YKpYyHMHEHHbIM Hmipudrom. Ha sk3amen npu-
rJIanaeTcs COMPOBOXKAAIOIINN, KOTOPBIM 00ECIeUnBaeT TEXHUUECKOE COMPOBOXKICHUE
ctynaeHTy. [Ipu HEOOXOAMMOCTH CTYACHTY-WHBAIUAY MPEIOCTABISAETCS TOTMOTHUTEIh-
HOE BpeMsl /IS TTOATOTOBKM OTBETAa Ha 3k3aMeHe (Miu 3adete). OOyuaromuecs ¢ orpa-
HUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI M 00ydYaroImuecss MHBAINUIbI 00eCIeYrBAaIOTCS
MEYaTHBIMU U DJIEKTPOHHBIMU O0pa30BaTeIbHBIMU pecypcaMu (MporpamMMmbl, ydeOHbIE
MOCOOUS JJIsI CAMOCTOSITENIbHON paboThl U T.J1.) B opMax, aJanTUPOBAHHBIX K OTPaHU-
YEHHSIM UX 370POBbS M BOCIIPHUSITHS HH()OPMAIINH:

1) UIs MHBANMIOB W JIMII C OTPAHWYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS IO 3pe-
HHUIO:

- U1l CJIeNbIX: 3a/IaHus JIsl BBIMOJTHEHNUS HA CEMHHApaX M MPAaKTUYECKUX 3aHSATH-
X ohopMIISIIOTCS perbedHO-TOUeYHBbIM mIpupTOM bpailng wiu B BUAE 3JIEKTPOHHOTO
JOKYMEHTa, JOCTYITHOTO C TOMOIIBI0 KOMITBIOTEpA CO CIEIUATH3UPOBAHHBIM TIPO-
IrPaMMHBIM OOECIECUYEHHUEM JIJIsl CIETIX, JTUOO 3aUMTHIBAIOTCS ACCUCTEHTOM; MHUCHhMEH-
HBIE 33JaHUSI BBIMOIHIIOTCS HAa Oymare penbeHO-ToueuHbIM mpudToM bpaiing nin Ha
KOMIIBIOTEPE CO CHEIHATM3UPOBAHHBIM MPOTPAMMHBIM O0ECTICUEHUEM JIJISl CICTIBIX JIH-
00 HAJMKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaIOLIUMCSl MJisl BBIMOJIHEHHS 3alaHus IpU
HEOOXOAMMOCTH TPEAOCTABISAETCS KOMIJICKT MUCHhMEHHBIX MPUHAJIC)KHOCTEH U Oyma-
ra Jjs muchbMa pelibe(HO-TOYeUHBIM MPUGTOM bpaiiss, KOMIOBIOTEP CO CIEUATH3UPO-

BaHHBIM ITPOTPaMMHbBIM oOecreyeHuEM JJIA CIICTIBIX,



- VI cJIa00BUASIIMX: 00eCTIeYnBaeTCsl HHIUBUAYAIbHOE PABHOMEPHOE OCBEIIe-
Hue He MeHee 300 mrokc; 0OydaromuMes AJi BBIIOTHEHHS 3aaHus MIPU HEOOX0IUMO-
CTH TPEIOCTABIISETCS YBEIUUMBAIOIIEEe YCTPOUCTBO; BOSMOKHO TaK)Ke MCIIOJIb30BaHUE
COOCTBEHHBIX YBEJIIMYUBAIOLINX YCTPONCTB; 3aJaHuUs Ui BBIIOJHEHUS 3aJaHuil 0PopM-
JISIFOTCSL YBEITUYCHHBIM IIPUPTOM;

2) Ui MHBAJIHMIOB U JIUII C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBBSI MO CJIY-
Xy:

- VI TJYXHX M CJa00ocablammx: 00ecrneurnBaeTcsl Haluyhe 3BYKOYCHIIMBAIO-
el anmaparypbl KOJUICKTUBHOTO IOJB30BAHUSA, MPU HEOOXOJMMOCTH OOyUYaOUIMMCS
IPEIOCTABIICTCS 3BYKOYCHJIMBAIONIAs amnmnaparypa WHAWBHIYyaJbHOTO IOJIb30BaHMUS,
IPEIOCTABIAIOTCS YCIYTH CypAONEePEeBOIUHKA;

- IJISl CJIEMOTJIYXHX JOIYyCKAeTCsl MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO YCITy-
1 TUQIOCYPAONEPEBOJUUKA (IOMUMO TpPeOOBaHUM, BBIMOJHIEMBIX COOTBETCTBEHHO
JUISL CJICTIBIX U TITyXUX);

3) UISt ML C TSOKENBIMHA HAPYIIECHUSIMA PEUYH, TIYyXUX, CIA00CIHBIIIAIINX JTCKIHHA
¥ CEMUHApbI, TPOBOIUMbBIE B YCTHON (OopMe, IPOBOJATCS B MUCBMEHHOU hopme;

4) nns VHBAIWAOB U JIMII C OTPAaHMYSHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, HMeEI0-
IIMX HAPYLIEHHS ONMOPHO-ABUIaTEJLHOI0 annapara:

- U1 AL C HapYIICHUSIMU OTIOPHO-BUTATEIBHOTO amlapara, HapyIleHUsIMH JBH-
raTelbHbIX (YHKIUN BEPXHUX KOHEYHOCTEH HIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTE:
NUCbMEHHBIEC 33JaHUs BBIMOJHSAIOTCS HAa KOMITBIOTEPE CO CHELUATM3HPOBAHHBIM MPO-
IpPaMMHBIM OOecrieueHHEeM WM HaJWKTOBBIBAIOTCS ACCUCTEHTY; BBIIIOJHEHHE 3a/IaHUi
(TecToB, KOHTPOJIBHBIX paboT), MPOBOAUMBIE B MUCbMEHHOM (hopMe, TPOBOASATCS B YCT-

HOH (hopme myTeM ompoca, Oece/ibl ¢ 00yUJarOIIUMCH.



9. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE o0ecTieYeHre TUCIHIIHHbI

9.1 JIurepatypa
1. Kanrun B.B. Pazpaborka SCADA-cuctem: yuebnoe mocooue / Kanrun B.B.,
Kaarun M.B., Amongunos JI.H.. — Mocksa, Bonorga: Uuadpa-Umxenepus, 2019. —
564 c. — ISBN 978-5-9729-0319-1. — TekcT: 531IeKTpOHHBIN // DIEKTPOHHO-
OnGIMoTeUHas crucTemMa IPR BOOKS: [caiT]. — URL.:

2. I'epacumoB, A. B. IlpoextupoBanne ACYTII c¢ wucnonp3zoBannem SCADA-
cucteM : yueOHoe nocodue / A. B. I'epacumoB, A. C. TutoBues - Kazans : U3natensb-
cteo KHUTY, 2014. - 128 c¢. - ISBN 978-5-7882-1514-3. - Tekcrt: anektponHsIii // 36C

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

3. T'epacumos, A. B. I[IpoexkTnpoBaHne aBTOMATU3HUPOBAHHBIX CUCTEM YIPABICHUS
TEXHOJIOTHYECKUMH TIpolieccamu : yaeoHoe nocodue / ['epacumon A. B. - Kazansp : 13-
natensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - TekcT: 21eKTpPOHHBII
/l OBbC "KoHCynbTaHT cTyaeHTa" : [caiiT]. - URL:

4. Hsanos, B. D. Pa3padotka ACYTII B cpene WinCC : yueOHoe mocobue / MiBaHoB
B. D., Use En VH. - Mockga : Undpa-Unxenepus, 2019. - 232 c¢. - ISBN 978-5-9729-

0326-9. - Tekct : snexrponnsiii / DbC "KoncynsranT crynmenrta" : [caiit]. - URL :

9.2. MeToanveckne YKazanud 1Jisd oﬁyqamumxca 0 OCBOCHHUIO JUCHUIIJIMHBI

(ITpuJio:xenue).


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. MaTepuaibHO-TEXHHYECKOE o0ecredyeHUue TUCIUIIIMHBI

JucuunnuHa obecreyeHa J1abopaTOPHBIMU CTEHAAMH M KOMIIBIOTEPHBIMHU KJlac-
camu (4-25, 4-29, 4-35, 4-37), ocHaIlIECHHBIMU MPOEKTOPAMH U UHTEPAKTUBHBIMH JIOC-
KaMH.

10.1. MaTepuajJibHO-TeXHHYecKasi 0a3a

JInueH3noHHOE MPOrpaMMHOE 00ECTIeUeHUE M0 AUCIUILIUHE:
1 SCADA Trace Mode 6.10
2 SCADA WinCC
3 Simple SCADA
4. Master SCADA
5 CODESYS
6 STEP 7

JlaGopaTopHble CTEHIBL:

1. Crenp, Ha 6a3e nporpammupyemoro peryisitopa TPM — 210 B KOMIUIEKTE C
AIMYJISATOPOM T€YH, IJIs1 00YUSHUS TPOTrPAMMHUPOBAHHUIO;

2. Crenp Ha 6aze ITJIK OWEN - 154. becruiatHoe mporpaMMHOe obecreueHne
CodeSys;

3. Crenn Ha 6a3e MmukpokoHTposuiepa Tekon P — 06. imeeTcs BO3MOKHOCTD U3Y-
yuTh ¥ CO 1 IPOTOKOJIBI CBSI3H;

4. MHOroQyHKIIMOHAIBHBIA CTEH]I MO BBHIMOJIHEHUIO 10 20 pa3nuyHbIX J1abopa-
TopHbIX padoT; (I1IO He Tpebyercs)

5. TunoBoil kKoMIIEKT yuyeOHOro oOopynoBanus "KOHTpOIbHO-U3MEPHUTEIbHbBIE
npuOOphl U aBTOMAaTHKA'", UCTIONIHEHHE CTeH10Boe KommbioTepHoe, KUITuA B koMmIiek-
Te ¢ OecIIaTHBIM IporpaMMHBIM obOecrieueHreM TIA Portal.

10.2. IlomemneHus JJIs CAMOCTOSITEIbHOW PadoThI.

Yuebnas ayoumopus ona camocmosmenvrou pabomst — 4-25, 4-29. 2. [ posnuwiii
IIpocnexm Xyceiina Hcaesa 100.

Aynutopun 4-25, 4-29 saenar0mces KOMNbIOMEPHLIMU KIACCAMU ¢ QOCMYNOM K ce-

mu urmeprnem, OCHAWEHHbIMU JTUYEHZUOHRHBIM NPOCPAMMHBIM obecneuenuem MS Win-

dows u MS Office.



Ilpunoscenue

Metoanyeckue yKazaHus M0 0CBOCHUIO 1M CUUILTUHBI «SCADA-cucTeMbl B aBTOMATH-
3HPOBAHHOM NMPOU3BOJCTBE)

1. Meroanyeckue ykasaHusi AJdsi 00y4arIMXcsl N0 IVIAHHPOBAHUIO M OpPraHU3alNHU
BpeMeHH, He00X01MMOro0 ISl 0CBOCHHUSI JMCIUTIIMHBI.

N3yueHne pekOMEHIyeTCsl HauaTh ¢ 03HAKOMJICHHUS C paboueii mporpaMMoOi THUCHIUTUINHEI, €€
CTPYKTYpOH M COAep>KaHHuEM pa3felioB (Mopyieit), (GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHUTHCS C
y4eOHO-METOIMYECKUM U HH()OPMAITMOHHBIM 00CCTICYCHHEM TUCITUTUIMHBI.

Hucnunmuna «<SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOM3BOACTBE» COCTOUT U3 4-X
CBsI3aHHBIX Men(;[y CO6OIO pa31[en013, O6CCHC‘II/IBaIOH_II/IX IIOCJICI0OBATCIIBHOC I/I3yIICHI/Ie MaTepI/IaJ'Ia.

O6yuenne no aucturumae «SCADA-cucTeMbl B aBTOMATH3HPOBAHHOM NPOU3BOACTBE»
OCYIIECTBISIETCS B CIEAYIOMUX Gopmax:

1. AyautopHbie 3aHATHS (JICKIIUHU, TAOOpAaTOPHBIE pabOTHI).

2. CamocrosiTenbHast paboTa cTyneHTa (IOArOTOBKAa K JIEKIMSIM, Ja0opaTOpHBIM paboTam,
pedeparam u mHBIM (hopMaM MHUCHBMEHHBIX PAa0OT, MHAMBHIYyaJbHAs KOHCYJIbTAIMS C IperojaBaTe-
JIeM).

3. NnTepakTtuBHBIE (HOPMBI MPOBEACHUS 3aHATHH (JIEKIUSA-TUCKYCCHS, TPYNIIOBOE PEIICHNE
npobseM 1abopaTOpHBIX 3alaHUi B IJIaHE HACTPOEK, KoH(urypupoBaHus u peanuzamun SCADA-
cucteM u ap. Gopm).

Y4eOHblil MaTepuasl CTPYKTYPUpPOBaH M M3yU€HUE AUCIHUIUIMHBI POU3BOIUTCS B TeMaTHde-
cKoii mocnenoBatenbHocTU. Kax 1ol 1abopaTopHoil paboTe U caMOCTOATEIbHOMY U3YYEHUIO MaTepH-
ajla IpeauIecTBYeT JIeKIUs Mo JaHHou Teme. OOydaromuecs CaMOCTOSITENIbHO MPOBOJAAT IpeaBapH-
TEJBHYIO TIOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE YUacTUE B OOCYKJICHHH TeOpe-
TUYECKUX BOIPOCOB, pa3zdbope MpoOJEMHBIX CUTyallUid U MOUCKOB MyTeW ux pemieHus. MHorue mpo-
OneMbl, U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIN XapakTep, 4TO MpearojaraeT WHTEPaKTHUBHBIN
XapakTep NpOBEACHUS 3aHITHIH Ha KOHKPETHBIX MTPUMepax.

Omnucanue Mocie0BaTeNbHOCTH JEHCTBHI 00YJarOIIerocs:
[Ipu uzyyenun Kypca ciaeayeT BHUMATEIbHO CIylIaTh U KOHCIIEKTUPOBATh MaTepuUall, u3Jjara-
€MBbIl Ha ayJUTOPHBIX 3aHATHUAX. I ero MOHMMAaHMS M Ka4YeCTBEHHOI'O YCBOEHUS PEKOMEHIYETCS

CIEeAYoUas IMOCIEI0BATEIbHOCTD JEUCTBUI:

1. ITocne okoHYaHMS Y4EOHBIX 3aHATHH U 3aKpEIUICHUs] MaTepuana MpoCMOTPETh U 00.1y-
MaTh TEKCT JICKITUH, TIPOCTYIIIaHHOM CeroaHs, pa3o0paTh paccMoTpeHHbIe mpuMepsl (10 — 15 MunyT).

2. HpI/I MOATOTOBKC K JICKIMU CJIICAYIOLICTO OAHA MOBTOPUTH TCKCT Hpe;[bmymeixi JICKIIHUH, I10-
JTyMaTh O TOM, Kakasi MOKeT OBITh cieayromias tema (10 - 15 munyT).

3. B Teuenue Henenu BIOpaTh BpeMs sl pabOTHI ¢ TUTEpaTypoi B Onbnroreke (mo ldacy).

4. IIpu moaroroBke K jJabOpaTOpHON pabOTEe MOBTOPUTH OCHOBHBIC MOHATHS MO TEME, HU3Y-
YUTh IIpUMeEpBL. Pelllas KOHKPETHYIO CUTYALMIO, - IIPEIBAPUTEILHO IIOHATh, KAKOW TEOPETUYECKUN Ma-



Tepua Hy>KHO HCIIOJIb30BaTh. HaMeTUTh IUIaH pemieHus, monpo0oBaTh HAa €r0 OCHOBE PEmuUTh 1 - 2
NpaKkTUYEeCKHe CUTyaluu (J1ad. paboTsl).

2. Meronnyeckue yYKa3aHus M0 padore 00y4aIuxcs BO BpeMsi IPOBeIeHM sl JIeKIIH.

Jlexuuu naroT oOyyaroIUMCSl CUCTEMaTU3UPOBAHHBIE 3HAHUS 0 TUCLUILUIMHE, KOHIIEHTPH-
PYIOT X BHUMaHUE Ha HanOOJee CIIOKHBIX M BaXHBIX BONpocax. JIekiuu oObIYHO U3JIararoTcs B Tpa-
JTUIIMOHHOM WJIM B IPOOJIEMHOM cTuiie. [[j1s1 cTy/IeHTOB B OOJIBIIMHCTBE CIIy4aeB B MPOOJIEMHOM CTH-
ne. [IpobneMHBIN CTUTL TTO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO TIO3HABATEILHYIO JESATEILHOCTh 00Y-
YalOMIMXCAd M UX UHTEpeC K TUCIUIUIMHE, (OPMUPOBATH TBOPUYECKOE MBIIUICHHUE, aKTUBU3UPOBATH
BHUMaHUE 00y4YaIONIXCs MyTeM ITOCTAHOBKH MPOOIEMHBIX BOIIPOCOB, MOOMIPSITH TUCKYCCHIO.

Bo Bpems JIEKIMOHHBIX 3aHATHI PEKOMEHAYETCS BECTH KOHCHEKTHPOBaHME y4yeOHOTo Mare-
puana, obpamare BHUMaHue Ha (OPMYJIUPOBKU U KAaTErOPHH, PACKPBIBAIOIINE CYyTh TOTO WJIM MUHOTO
SIBJIIEHUS, WJIH IIPOLIECCOB, BHIBOJIBI M IPAKTUYECKUE PEKOMEHIALINH.

KoHcnekT nekuuu Jsiydiie noapasfeisaTh Ha MyHKThI, COOMI0asi KPAaCHYIO CTPOKY. DTOMY B
0obIION cTeneHn OyayT CIocOOCTBOBATH BOIIPOCH! IJIaHA JICKIUH, MPEITI0KEHHBIEC MPEMOAaBaATEIISAM.
Cnenyer oOpamaTh BHUMAaHHE Ha aKLEHTHI, BBIBOJbI, KOTOpBIE JENAeT IpenojaBaTeib, OTMeuas
HanOoJiee BayKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHase 3aMe4aHusIMHU

«BAXKHOY», «XOPOULIO 3aIOMHUTH» M T.M. MOXHO J1€JaTh 3TO U C MOMOIIbIO Pa3HOLBETHBIX
MapKepoB WIH pYy4eK, NOJUEPKUBasi TEPMHUHBI U OIIpeIeICHHUSL.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHuH, abOpeBHaTyp M CHMBO-
70B. O1HaKo Npu AajbHENIIed padboTe ¢ KOHCIIEKTOM CUMBOJIBI JIy4IlEe 3aMEHUTh OOBIYHBIMU CIIOBAMU
JUIsL OBICTPOTO 3PUTENBHOTIO BOCIIPUSATHUS TEKCTA.

PaboTast HaJ1 KOHCTIEKTOM JIEKLUH, HEOOXOIMMO UCIOIb30BATh HE TOJIBKO OCHOBHYIO JIUTEpa-
Typy, HO U Ty JUTEpaTypy, KOTOPYIO JTONOJHUTEIHO PEKOMEH0BAN MpernoaBareib. IMEHHO Takast
cepbe3Hasi, KpomoTInBas padoTa ¢ JIEKIMOHHBIM MaTepHaiOM MO3BOJIUT IIIYOOKO OBJIAJAETh TEOPETH-
YECKUM MaTepUalIoM.

TemaTuka nekmuii Jaetcst B pabodeil mporpaMMe JTHACIUILTAHEIL.

3. Meroanyeckue yKazaHus 00y4aOMMMCs 110 NMOAroTOBKe K J1a00paTOpPHbIM padoTam.

Ha naGopaTtopHbix paOoTax NMPUBETCTBYETCS aKTMBHOE Y4acTHE B OOCYXICHUU KOHKPETHBIX
CUTYaIMi, CHOCOOHOCTh HAa OCHOBE TOJIYYCHHBIX 3HAHUH HAaX0IUTh Hanbosee 3¢ (HEeKTUBHBIE PEIICHUS
MIOCTaBJICHHBIX NIPOOJIEM, YMETh HaXOAUTh MOJIE3HBIN TOTIOJIHUTENBHBIA MaTepHall 10 TeMaTHKeE J1a0o-
paTOpPHBIX padoT.

CryneHTy peKOMeHAyeTCs CleAyIolas cXxeMa MOJAr0TOBKH K JJaOOpaTOpHBIM paboTaM:

1. O3HakoMIIeHUE C TUIAHOM JTA0OPATOPHON PabOTHI, KOTOPBIH OTpakaeT Colep:KaHue TpPe/I-
JIOKEHHOM TEMEI,

2. IIpopaGoTaTh KOHCIIEKT JICKITUH;

3. [IpouynTaTh OCHOBHYIO U IONOJHUTENIbHYIO JINTEPATYPY.



B mporecce moaroToBku K j1abopaTopHOi paboTe, HEOOX0IUMO OOPaTHTh 0C000E BHUMAHHE
Ha CaMOCTOSITEIbHOE M3YUYEeHHE PEKOMEHJOBAHHOW uTepaTypsl. [Ipu Bcell MOJTHOTE KOHCIEKTHPOBA-
HUS JIEKLIMU B HEH HEBO3MOKHO M3JI0KUTh BECh MaTepuall U3-3a JIMMUTA ayIUTOPHBIX YacoB. [ToaTomy
caMmocTosiTeNbHas paboTa ¢ yueOHMKaMM, Y4eOHBIMU IOCOOMSIMH, HAY4YHOM, CIPAaBOYHOW JIMTEpaTy-
poii, MaTepuataMu NepuoaudecKux u3aHuil u MHrepHera sBisgercs Hanbosee 3pGEKTUBHBIM METO-
JIOM TIOJTyYEeHHUsI JOTIOJIHUTEIbHBIX 3HAHUHN, TIO3BOJIAET 3HAYUTEIHHO aKTHBH3UPOBATH MPOIIECC OBJA-
neHus nHpopMaImei, Cnoco0cTByeT 0oJiee TITyOOKOMY YCBOSHUIO M3y4aeMOTo Marepuana, GopMupy-
€T Y CTYJCHTOB OTHOILIEHHE K KOHKPETHOM npobiieme. Bce HOBbIE MOHATHA 110 U3y4aeMOi TeMe HEe00-
XOJMMO BBIYYMTh HaU3yCTh U BHECTH B IJIOCCAPHIl, KOTOPBIH 11€1€c000pa3HO BECTH C CaMOro Hadaia
U3yUYEHHS Kypca;

4. OTBETUTH Ha BOIIPOCHI TUTaHA JTAOOPATOPHOU PabOTHI,

5. BBITOJIHUTE JIOMAaIIHee 3a/IaHue;

6. [IpopaboTath 3amanus 1 3a1a4u 1a00OPATOPHOIA;

7. Ilpu 3aTpyaHEHUAX cPOPMYTUPOBATH BOIPOCHI K MPEMOAABATEINIO.

PesynpraT Takoil paboOThI TOJKEH HMPOSIBUTHCA B CIOCOOHOCTHU CTYJEHTa CBOOOTHO OTBETHTH
Ha TEOPETUYECKHE BOMPOCHI, BHICTYNATh U Y4aCTBOBATh B KOJJIEKTUBHOM O0OCYKJIE€HUU BOIIPOCOB U3Y-
4aeMON TeMbI, TPABHIILHO BBITIONHATE JTAOOpPATOpHBIE PaOOTHI M WHBIC 33aJ]aHUsl, KOTOPhIC JAOTCS B
(hoH/Ie OLICHOYHBIX CPE/ICTB JUCIUIINHBI.

3. MeToguyeckue yKazaHusi 00y4aromMMCs M0 OPraHU3alMU CaMOCTOSITEIbHON pado-
ThI.

[lenb opranu3anuy caMoOCTOATEIbHONU PabOThI 10 AUCHUILIMHE - 3TO YIIIyOJIeHUE U pacuInupe-
HUE 3HAHUHU B 00yacTv pyHIaMEHTAIBLHBIX UCCIICOBaHMI;, (OpMUpOBAaHNE HABBIKA U MHTEpEca K ca-
MOCTOSITEJIbBHOW ITO3HABATENIbHOU I€ATEIbHOCTH.

CamocTtosTenpHas paboTa 00yJaroIIUXCsl SBISETCS BAXHEUIIUM BHJIOM OCBOSHUS COJIEpKa-
HUS JUCLHMIUIMHBL, TOATOTOBKU K JIabopaTopHbIM padoTtaM. Crofa k€ OTHOCSITCS M CAMOCTOSITEITbHOE
yray0JIeHHOE U3YYeHHE TeM TUCIUIUIUHBL. CaMocTosTeNlbHAs paboTa MPEACTaBIsIeT COO0H MOCTOSHHO
JEHCTBYIOIYIO CUCTEMY, OCHOBY 00pa30BaTEeIbHOIO MPoLiecca U HOCUT UCCIIE0BATEIbCKUN XapaKTep,
9TO MOCHYXHT B OYyIyIlIeM OCHOBAaHHMEM [Isl HANTUCAHUS BBHIMTYCKHON KBaIU(DHUKAIIMOHHON pPabOTHI,
MPAKTUYECKOr0 MPUMEHEHHUS MOJIyYeHHBIX 3HaHUH.

Opranuzanus caMOCTOSITEIbHON pa0OThl 00YYaIONINXCs OPUEHTUPYETCS Ha aKTUBHBIE METO-
IIbl OBJIA/ICHUS 3HAHUSMH, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEPEX0/1 OT MOTOYHOTO K MHAUBHITY-
ATM3UPOBAHHOMY O0YUYEHUIO, C YIETOM MOTPEOHOCTEH U BOZMOKHOCTEH THYHOCTH.

[TpaBuiibHAs OpraHu3alys CaMOCTOATEIbHBIX YUEOHBIX 3aHATUN, UX CUCTEMAaTUYHOCTb, IIeJIe-
coo0pa3Hoe MIaHUPOBaHUE pabOYero BpEMEHU MO3BOJISET CTYAEHTaM pa3BUBATh YMECHHS U HABBIKH B
YCBOGHHMH U CHCTEMAaTU3allUU IPUOOpeTaeMbIX 3HAHMM, oOecreunBaTh BHICOKHH YPOBEHb yCIIEBaeMO-
CTH B MEPUOJI 00yUeHUSsI, TOTYYUTh HABBIKH MMOBBIIIEHUS TIPOGECCHOHATHFHOTO YPOBHSI.

[ToaroToBka k Ja00paTOpHBIM paboTaM BKJIIOYAET, KPOME MPOPAOOTKH KOHCIIEKTA U TIPE3eH-
TalUU JEKIUH, TTOUCK JUTEePaTyphl (IT0 PEKOMEHIOBAaHHBIM CIIUCKAM U CaMOCTOSITENIEHO), TIOJTOTOBKY
3aroTOBOK JJIsl BBICTYIUIEHUH 11O BONPOCAaM, BBIHOCUMBIM JJIsi OOCYKASHHSI 110 KOHKpeTHo Teme. Ta-
KM€ 3arOTOBKH MOTYT BKIIFOUaTh IIUTATHI, ()aKThl, COMIOCTABICHNE PA3IMYHBIX MO3UINI, COOCTBEHHBIC
Mbicii. Eciam mpobGiiema 3amHTEpecoBaia 00yJaromerocs, OH MOXKET MOATOTOBUThL pedepar 1 BBICTY-
nuTh ¢ HUM. [Ipu MOAroTOBKE K KOHTAKTHOM paboTe 0Oydaromuiics T0JKEeH TMOBTOPATH MPOiiIeHHBIN
MaTepuaj B CTPOrOM COOTBETCTBHH € Y4eOHOM MporpaMMoii, UCMOJIb3Yysl KOHCIEKT JIEKIUH U JuTepa-
TYpYy, PEKOMEHJOBaHHYIO TpernoaaBaTeneM. [Ipu HE0OXOAUMOCTH MOXHO OOpaTUTHCS 32 KOHCYJbTa-
HMEN 1 METOAUYECKOW MOMOIIBIO K TPENOAaBaTEIIo.



CamocrosTenbHas paboTa peaan3yercs:

— HETMIOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - Ha JEKIMAX, Ja00paTOPHBIX paboTax;

— B KOHTaKTe C IMperojaBaTelieM BHE paMOK PAclMCaHUs - HAa KOHCYJbTAIUAX MO y4eOHBIM
BOIIPOCAM, B X0JI¢ TBOPUYECKUX KOHTAKTOB, MPU JMKBUIALNHN 3a10JKEHHOCTEH, IPU BBIOJTHEHUN HH-
TUBUIyalbHBIX 3aJaHUN U T.JI.

— B OubnmoTeke, noMa, Ha Kadeape MpH BHIMOIHEHUN 00yUYaloMMCsl Y4eOHBIX U MpaKTHye-
CKHX 3ajau.

Buast CPC u kputepuu o1ieHOK

(mo 6amtbHO-peiTuHTOBOM cuctemMe [ THTY, CPC onenuBaercs B 15 6aoB)

1. Pedepat

2. YyacTue B MEpONpPUITHSIX

Tembl 11 caMOCTOATENBHON pabOTHl MPOMKCaHbl B paboyeil mporpamme TUCIUIINHBL. D¢-
(EeKTUBHBIM CPEIICTBOM OCYUIECTBIIEHUS OOYYalOUIMMCS CaMOCTOSITENbHONH pabOThl SBISETCS JJIEK-
TpOHHasE UHPOPMALMOHHO-00pa30BaTeNbHAs Cpela YHUBEPCUTETa, KOTOpas oOecleynBaeT IOCTYN K
y4eOHBIM TIJIaHaM, pabovYrM IporpamMmaM JAUCIUIUINH (MOJyJiel), 1abopaTOpHBIX, K H3JaHUSM DJICK-
TPOHHBIX OMOIMOTEYHBIX CUCTEM.



CocTaBuTeIb.

Houent kad. «ATIIID»

CorJiacoBaHo:

N.o. 3aB. kadpeapoit «ATIIID»

Hupexrop IYMP

/lyxun B.B./

/XaxkumoB 3.J1./

/MaromaeBa M.A./



