MHuHHCTEpCTBO HayKH M BrICINero obpasosanus Poccmiickoi Denepanyun
HAITMOHAJIbHBIM HCCJIENOBATEJILCKHAM
TOMCKHWU T'OCYIAPCTBEHHbBIM YVHUBEPCUTET (HU TI'Y)

DU3EKO-TEeXHHYECKHI (PaKyIBTeT

tO.H. Penxux

24

Pabowgas mpor, e
SCADA-cucTeMBI B aBTOMATHZMPOBAHHABIX [IPOA3BOCTBAX
110 HAITPAaBIIEHHIO [IOATOTOBKH
15.04.06 Mexarponuka H poGoroTexHHKA

Harpasnennocts (mpoduie) TOATOTOBKYA :
MopenupoBanne po6OTOTEXHHYEC! { CHCTEM

®opma obydeHns
Ounan

Keanuduxarms
Marucrp

T'on npuema
2023

Koa mucrammiael B yueGHoM mrane: b1.B.JIB.01.02

COT'TTACOBAHOQ:
(1011
2. lparep

vIK
A. CkpHIHSK

Tomck - 202_



1. Ilean U MIaHUpPYeMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[lenbio 0OCBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETEHIIUI:

OIIK-3 Cnoco0GeH OCyWEeCTBIATh MNPO(YECCHOHANBHYIO ESTENbHOCTh C  Y4ETOM
SKOHOMHYECKHX, 3KOJIOTMYECKHX, COLMAIBHBIX W JPYTHX OrpPaHUYEHHM Ha BCEX JTamax
YKU3HEHHOTO YPOBHS;.

Pesynprarammu OCBOEHUS AMCILUIUIMHBI SBIISIOTCS CICAYIOIINE UHIUKATOPBI TOCTHKEHUS
KOMIIETEHLINM:

HNOIIK 3.1 3Hathb OCHOBBI PKOHOMHYECKHX, IKOJIOTHYECKHX, COLMAIBHBIX WU APYrHUX
OTpaHWYEHUH MPU OCYIIECTBICHUH MPOPECCHOHATBHON ASSITETFHOCTH

HNOIIK 3.2 VYwmerp pemarbs 3amauyd Tpo(EeCcCHOHATBHON ACSITEIBHOCTH C Y4YE€TOM
HKOHOMHUYECKHUX, IKOJIOTHUECKUX, COLMATBHBIX U APYTHX OIpaHUYEHUN

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— yrinyOneHHOe U3YYeHHUE TEOPETHUECKUX OCHOB CHCTEM aBTOMATHYECKOTO YIPAaBJICHUS,
KOHTPOJII U PETYJIUPOBAHHS TPUMEHUTEIHHO K HAYYHOW CHEIUATBHOCTH COOTBETCTBYIOIIEH
OTpaciu HayK;

— O3HAKOMJICHME C MHOrooOpa3eM W BO3MOXKHOCTSMH IPOTPaMMHO-TEXHUUYECKHX
CpCACTB, CIICHUAJIBHBIX MCTOOOB U CHOC060B HCCJIICOO0BAaHUS, KOTOPBIC MOT'YT GBITB MMPUMCHCHBI
JUTSL pEIICHUS TTIOCTAaBJIEHHBIX HAYYHBIX 33]1a4;

— an06peTeHHe HABBIKOB CaMOCTOATCIBbHOI'O HCITIOJIB30BAaHUS HaH60nee
pacrpoCTpaHEHHBIX METOAOB MPOTrPAMMHO-TEXHUUYECKHX CpPEJCTB, METOJIOB, U CIOCOOOB
HCCH@I[OBaHI/Iﬁ B 06.HaCTI/I aBTOMAaTu3allu TCXHOJOIMYCCKUX MPOLECCOB [JId PCIICHUA
MOCTaBJICHHBIX HAYYHBIX 3a71a4,

— OCBOCHHUC MCTOJOB NPOCKTUPOBAHUSA U UCCIICAOBAHUSA UHTCTPUPOBAHHBIX CUCTCM

yYIpaBJICHUS U TPOCKTUPOBAHHS;

— BBIOJHEHHE JIA0OpPaTOPHOrO  MpaKTHMKyMa M TMPaKTHUYECKUX  3aHATHH ¢
ncrojipb3oBanneM nakera INFINITY

— (QopMmupoBaHHME HABBHIKOB W YMEHHM 10 OpraHu3alud M MPOSKTHPOBAHUIO
YIPABJISIIONIUX TPOTPAMMHBIX KOMITJIEKCOB.

3. MecTo AUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMBbl

JucrnunnuHa otHOCUTCA K biioky 1 «/luctiummuaa (Moxynm)».
JlucummimHa OTHOCUTCS K 4YacTH 00pa3oBaTelbHOW MPOrpaMMbl, (OPMUPYEMO
YY9aCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPeAiaracTcsi 00 yJaronuMcs Ha BEIOOP.

4. Cemectp(bl) ocBOeHHS U GopMa(bl) IPOMEKYTOUYHON ATTECTANNH MO JUCHMUILINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS M CUMILIUHbBI

JUis  yCHEIHOro OCBOEHMsI JUCLMIUIMHBI TpeOYIOTCS pe3ysbTaTbl OOY4YEeHHs IO
CJICAYIOMIMM AucIUIUInHaM: MHpopMalnoHHbIe TEXHOJIOTUH B MEXaTPOHUKE U pOOOTOTEXHHUKE,
MeTonbl HCKYCCTBEHHOTO MHTEIUIEKTA B MEXaTPOHUKE U pOOOTOTEXHHUKE.

6. SI3bIk peanuzanun

Pycckuii

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-JIEKIAU: 8 Y.
-1abopaTtopHsbIe: & U.



-npakTryeckue 3anaTus: 10 4.
B TOM YHCJIE IPAKTUYECKAs MOATOTOBKA: 18 4.
O0BeM caMOoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAeIIeH YUeOHbBIM IIIIAHOM.

8. Conepxxanmne TMCUUIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. CoBpeMeHHbIE aBTOMAaTH3UPOBAaHHbIE CHUCTeMbl ympasieHus ConepikaHue
pasaena: CTpyKTypa, NPUHIMIBI IOCTPOEHUS M pealu3alud MHPOPMALHUOHHO-YIPaBIIAIOLICH
CTPYKTypbl npennpustus. Ha3HaueHne u XapakTEpUCTUKU HMHTEIPUPOBAHHON CHUCTEMBI
npoektupoBanus u ynpasienus (SCADA, MES, ERP, OLAP).

Tema 2. [IIporpaMmHO-anmapaTHbldi  KOMIUIEKC  aBTOMATHU3UPOBAHHBIX  CHUCTEM
YIPaBJICHUS

Conepxanue pasgena: AHaIU3 XapaKTEPUCTUK COBPEMEHHBIX MPOrPAaMMHO- aIlllapaTHbIE
cpeactea HCIIY oredecTBEHHBIX M 3apyO€KHBIX MPOU3BOAUTENCH. DIIEMEHTHBIH COCTaB
tunnyHoii SCADA-cucTemMbl, €€ MEeCTO B aBTOMATU3UPOBAHHOW CHUCTEME YIpPaBICHUS
TEXHOJOTUYECKUM IIPOLIECCOM.

Tema 3. MES-cucteMsl
Conepxxanne paznena: [IpuHIMIIBI  yOpaBJICHUS  MPOM3BOJCTBOM  IOCPEACTBOM
kKoMroHeHTOB MES-cucreMsl.

Tema 4. ERP nu OLAP B cTpykType cucremsl ynpasieHus npeanpustuem ConepikaHue
pazaena: OyHKIMOHWpOBaHKWE Tpeanpuatus Ha ypoBHe ERP aBromaruzamuu. OmnepatuBHOE
¢opMHpOBaHHE OTYETOB M CTPATETMUYECKOE IUIAHWPOBAHUE IPOU3BOICTBEHHOIO IIpolecca
cpenctBamu OLAP.

JlabGopaTropHblie padoThI HA CTEHAAX

No Ne paznena HanmenoBaHue CTEHIOBBIX padoT,
/11 MUCIUAIIINHBI
1 1 CrennoBas padora Nel. O3HakOMIIEHHE C TPOTPAMMHBIM
xomiuiekcoM INFINITY SERVER
2 1 CrennoBas padora Ne2. O3nakomiienue ¢ makerom INFINITY
HMLI. ITpocTbie MHEMOCXEMBI
3 1 CrennoBas padora Ne3. O3nakomiienue ¢ makerom INFINITY HMI.
BuyTtpennue kaHambl yrnpasieHus (GopMyIibl, TOKaIbHbIC
IIEPEMEHHBIE)
4 1 CrennoBas Ned4. Padora ¢ makerom INFINITY HMI. bubianoreka
00BEKTOB
5 1 CrennoBas No5. Opranuzanus JJOTUKH U3MEHEHUSI COJIEPKAHUS

9KpaHHOH (hopmbl mpu momontt VBA
CrengoBas Ne6. Co3naHue yHUBEPCATbHBIX YKPAHOB

CrennoBas pabora No7. BerpanBanue B MEemMocxeMbl ACTIVE-X
KOMITOHEHT

8 2 CrennoBas padora Ne§. Manunymsnust 00beKTaMi MHEMOCXEMBI

[IpakTrueckue 3aHATHS:
Pa3zpaboTka MEemMocxembl yuacTka TII Ha cTeHgax K. Decw.
Paspabotka nucneryepckoro ympasieHus yaactkom TII mo cetu Internet.



B mporiecce n3ydeHuss AUCHUIUTMHBI CTYICHTHI JIOJIKHBI CAMOCTOSITEIHHO OBIAJCTh
CJEeYIOIUMH TEMaMHU:

1 Pazpaborka SCADA cucTeMBbl yrpaBiieHUs] TEXHOJIOTUYECKON YCTAHOBKU CMEITNBAHUS
Kpacok.

2 Pazpabotka SCADA-poO6OTH3NPOBAHHOTO COOPOYHOTO KOMILIEKCA.

3 Pazpaborka SCADA-cucTemMBbl ynpaBieHHs COPTUPOBKON Ha KOHBeEHepe.

4 Pazpabotka SCADA-cucTeMBbl yripaBieHUs IOTPY3KON YIIIs B KEIE3HOAOPOKHbIE
BaroHsl.

5 Pazpaborka SCADA-cucTemMbl yIpaBIeHHs JOCTAaBKOM MOPO/IbI HA OTBAJL.

6 Pa3paborka SCADA-cUCTEMBI YyIPABICHUS SJIEKTPOTHAPATOPOM.

8 Pa3paborka SCADA-cucTembl ynpaBieHHus POU3BOICTBOM KaOeIbHOTO 3aBO/IA.

9 Pazpaborka SCADA-cuctemsl ynpasieHus «Y M nex» (PlantWeb ynpasnenue
IIEXOM).

10 Pazpabotka SCADA-cuctemsl ynpasieHus «YMHbINA 1om» (Smart House ynipaBnenue
JIOMOM ).

9. Tekymumii KOHTPOJIb MO TUCUHUIIJIMHE

TGKYH_IHﬁ KOHTpPOJIb IO AJUCHUIUIMHC HPOBOAUTCA IMYTEM KOHTPOJIA MNMOCCIIACMOCTH,
MPOBEICHUS JTAOOPATOPHBIX padoT, W (UKCUpyeTCs B GopMe KOHTPOJIHLHON TOYKH HE MEHEe
OJTHOTO pa3a B CEMECTP.

10. ITopsinok nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTALMHU

3ayer MpPOBOAUTCS BO BTOPOM CEMECTpEe B YCTHOM (opmare MO 3a4eTHbIM OHIIeTaM B
teuenue 1,5 gacos (mposepstomux MOIIK-3.1, MOIIK-3.2).
3ayeTHbIe OMIIETHI BKIIIOYAIOT TPH 3a/1aHUS:
1. Teopernueckuii Bompoc.
2. TIpobGiemHslit Bompoc.
3. PacuyerHag 3agada.

Cnucok 3a4eTHBIX BOITPOCOB

O6ume nousarus u crpykrypa SCADA-cucrem.

Omnpenenenue u obmas crpykrypa SCADA.

Cxema Ha ocHoBe noJieBoii muHkbI (Fieldbus).

Cucremsl u cpenctpa nepenaun nHpopmaruu (CS).
WNudopmannonno-seranciurenbHas nogcucrema(MTU).

TpeboBanus k Bugam odecrieuenust ACYTII.

[{udpoBble IMHUN CBS3H U UX MPOCKTHUPOBAHUE.

Certn cOopa maHHbIX IHPPOBOH HH(POPMAITUK OJTHOBPEMEHHO C aHAJIIOTOBBIM.
BecnipoBoHbIe ceTn cOopa TaHHBIX.

Co6op nannbix ¢ nudposex mpudopos B MODBUS.

OnepanroHHbIE CUCTEMBI PEaTbHOTO BPEMEHH.

Cucrembl THPOPMAITMOHHON TOICPIKKH.

Crtpykrypa cucteM HHPOPMAITUOHHOHN MOACPKKH.

CocraB cucteM HH(POPMAITMOHHON TTOIJIEPIKKH.

TpeboBanus k cucteMaM HHPOPMALMOHHON MOIEPIKKH.
WNudopmaninoHHble TOTOKU B CUCTEMaX MH(POPMAITMOHHOMN MOJAEPKKH.
OrneHka XapaKTepUCTUK BBIYUCIUTENBHBIX d71eMeHToB CUIL.
Pa3zpaboTka smeMeHTOB BHENTHET0 HHPOPMAIIMOHHOTO 00eCTIeueHu .
MonensHoe obecnieuenne CUIL.



Pazpabotka monenbHoro obecneuenust CUIL

Kaxkue npoexTHbie TpeboBanus npeabspisiorces kK SCADA-cucteme.

Kakue cTpyKTypHBIE 2JIeMEHTHI 3KpaHHOH Gopmbl yrpaieHus AC npoeKTHPYIOTCS.

Kakum oOpa3oM oOCymIECTBISIETCS TOCIIEIOBATEIbHOCTh TMPOEKHBIX JCHCTBUN TIpH
nporpammupoBannn SCADA.

Kaxkue cucremubie TpeOOBaHUsI JIeXKaT B OCHOBE MPOEKTUPOBAHUS dKpaHHBIX opm AC.

DopMOIl  TIPOMEKYTOUHOM AaTTECTAIMU SIBJISETCA 3audeT. Pe3ynpTarhl ciadyd 3adera
OIICHUBAIOTCS OTMETKOM «3auTE€HO» WM «HE 3auTeHO». B KayecTBe OLICHOYHBIX CPEICTB
KOHTPOJISI 3HAHUM IPUMEHSIIOTCSI: KOHTPOJIbHBIE BOIIPOCHI.

Ha 3augete YPOBCHBb NOATOTOBKHU CTYACHTA OLICHUBACTCA 11O CJICAYIOIIUM KPUTCPUAM:

- COOTBETCTBHE OTBETA U3YYEHHOMY MaTepHaly, BXOJUBILIEMY B IPOTpaMMy Kypca;

- AONOJIHUTCIIbHBIC CBCACHU, ITOJTYUCHHBIC CTYACHTOM CaMOCTOATCIIBHO,

- ¢hopMa mpencTaBiIeHHs OTBETA, IPAMOTHOCTh PEYHU, JIOTUYHOCTh U MOCIIEA0BATEIHLHOCTh
U3JI0KEHUS;

- 000CHOBaHHOCTh, YETKOCTh, KPAaTKOCTh M3JI0KEHHS OTBETA;

- YMEHHE CTYHAEHTA OPUEHTUPOBATECSA B U3YYEHHOM MaTepHae, JaBaTh OLEHKY TEM WU
MHBIM IOPUINYECKUM (PaKTaM U KaTeropusiM;

- YMCHHUC CTYJACHTA ITPONU3BOAUTH aHAJIN3 U3JIAraCMbIX CBGHGHHﬁ;

- apryMEHTHPOBAaHHOCTbH OTBETA.

Kpurepun o1ieHKM 3HaHUM CTYIEHTOB:

- O11eHKa «3aYTEHO» - CTYJEHT 3HAET MPOrpaMMHBIN MaTepual, TpaMOTHO U 110 CYIIECTBY
€ro M3JaraeT, He JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, MOXKET
MPABUJIBHO MPUMEHSATH TEOPETUYECKUE TIOJI0KEHUS

- OueHKa «HE 3a4T€HO» - CTYACHT HE 3HAaeT 3HAYUTEIbHOM YacTH NpPOrpaMMHOIO
MaTepuasa, JOMyCKaeT CYIIeCTBEHHbIE OLIUOKHY.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) OLeHOUHbIE MaTepualbl TEKYIIEro KOHTPOJII M IMPOMEXKYTOYHOW aTTECTallMu IO
JUCLHUIIIINHE.

12. Ilepevyenn y4eOHOM JauTEepaTypsbl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

- Hlemenun B.K., Xa3zanosa O.B. Ynpasienue cucremMamu u npoueccamu, Y YeOHUK JUIs
By30B, Ctapeiii Ockon: OOO «THT», 2007. 320 c.

- [lInmmapes B.JO. ABromaTtu3zanusi npon3BOJCTBEHHBIX MPOLIECCOB B MATMHOCTPOEHUH.
Yuebnuk ms ctynentoB BY3os, M: Akanemust, 2007.- 368c.

- Kamycrun H.M. wu gp. Apromaruszanuss INpPOU3BOACTBEHHBIX IIPOLECCOB B
MaluHoCcTpoeHnu, M: Boiciias mkomna, 2004.- 415 c.

- Boponenkos B.II. u ap. [IpoekTpoBaHue aBTOMaTU3UPOBAHHBIX Y4aCTKOB U LIEXOB. 3-€
u3a., Crep.- Beicmas mkoia, 2003.- 272¢

0) IOTOJTHUTEIbHAS JTUTEPATYpA:

- I'.Onccon, . Iuanm «ludpossie cucrembl aBToMaTu3anuu u ympasieHus. - CII6.:
Hesckuit Jluanext, 2001. — 557

- TOCT 34.601-90. Wudopmanuonnas TtexHolorus. KOMIUIEKC CTaHAapTOB Ha
ABTOMATU3UPOBAHHBIE CHUCTEMbI. ABTOMaTH3UPOBaHHBIE CUCTEMBI, cTaauu co3aanus/Kommieke
CTaHJApTOB M  PYKOBOJAUIMX  JOKYMEHTOB Ha  aBTOMATHU3UPOBAaHHBIE  CUCTEMBIL.
Nudopmanmonnas texHomorus. - M.,1991.- C. 45.

-T'OCT 21.404-85. O603HaueHus YCIOBHBIE TPUOOPOB U CPEICTB aBTOMATU3AIIH.



- Marseiikun B.I'., ®ponos C.B., lllextman M.b. Ilpumenenne SCADA-cuctem npu
aBTOMAaTHU3allMU TEXHOJOTHYECKUX mporeccoB. M: Mammunoctpoenue, 2000. — 176c¢.

B) pecypchl cetn MIHTepHeT:

1. HII® «KPYI'» - IlpomsinmienHas aBromarusamusi, ACY TII, ACKYD, SCADA,
WHKUHAPUHT[ DNEKTpOoHHBIN pecypc]: odunmansubiii  cait HIID «Kpyr», paspaborumka
SCADA — cuctemsl KPYT-2000. — Pesxxum noctyna: http:// www.krug2000.ru/.— 3ari. ¢ sxpaHa.

2. SCADA cucremsl giist ACY TII. SCADA-SOFTLOGIC-MES-EAM [3Onek- TpoHHBIM
pecypc]: — caitt komnanun OO0 «AdAstray, pazpadorunka SCADA — cucremsl Trace Mode,
MOCBSIIEHHBIN 3TOM cucteme. — Pesxkxum nocryma: http://adastra.ru/. — 3ari. ¢ skpaHa.

3. Kommanusa OneCu: NmpOMBIIUICHHAs aBTOMATHU3alMs TEXHOJIOTMYECKUX IPO- IIECCOB
[D5eKTpOHHBIN pecypc]|: — CalT rpynmbl KOMMaHUN (MHXUHUPUHTOBON KoMIaHuu «2neCu —
[Ipo» u HUIIN «3neCu»), pazpadorunkoB SCADA — cuctems! Infinity. — Pexxum nocryna:
http://elesy.ru/. — 3arm. ¢ sxpana.

4. HNuCAT - MHuremnexkryanbHble Cucrembl ABTOMaTH3aluu TeXHOIOTUH -
MIPOMBIIIUICHHAS] aBTOMATHU3AIHMs BO BCEX OTPpaCIsxX| DJIEKTPOHHBIN pecypc]: odbunmanbupii HITD
«uCAT», pazpaborunka Master — SCADA. — Pexxum goctyna: http://www.insat.ru/.— 3ari. ¢
JKpaHa.

5. Citect.ru - mporpaMMmHOe oOecriedueHue s aBromaru3anuu mnpousBoacTsa. SCADA-

cucrema Citect.PTCodt[Dnextponnsiii pecypc]: — caiit kommanuun 3A0 «PTCodry,
opunmansHoro guctpudbyropa SCADA — cucrembr ¢upmbl  Schneider CitectScada,
MOCBSIIEHHBIA  JIOKAJIM30BAHHOM  BEPCUM  JTOW  CUCTEMBL. — Pexum  pocryna:

http://www.scada.ru/. — 3ari. ¢ 3xpaHa.

6. IlporpamMmMmHO-TexHMYeckuil KoMmiuiekc "CaproH" - ABTOMaTHU3UPOBAHHBIE CHCTEMBI
yOpaBlI€HUS U1 DHEPreTUKH [ONeKTpoHHbIM pecype]: — caiit 3AO "HBT-ABromaruka,
IIOCTABIIMKA  IPOIPAMMHO-TEXHMYECKHX  KOMIJIEKCOB M yCIyr IO  CO3JaHUI0
nonHo¢yHkiuoHanbHeIX  ACYTII mns  snektpoctanumii  Poccunm. — Pexum  mocryma:

http://nvt.msk.ru/. — 3arm. ¢ skpana.

7. KonTponsHo-u3MepuTensHbie npudopsl npousBoacrsa OBEH: natunku, KOHTpOIIEpHI,
PeryJsTOphl, U3MEPHUTENH, OJIOKM TUTAaHUS W TEPMOPETYIATOPHI [DIEKTPOHHBIA pecypc]: —
opunmansueni cadt 3A0 «OBEH; conepxut onucanue SCADA — cuctembl CoDeSys— Pexum
nocrtyna: http:// www.owen.ru/ . — 3ari. ¢ skpaHa.

8. O00 "Kackan-ACVY" - SCADA, aBroMaru3anusi, UHXKUHUPUHT, CUCTEMa YIIPaBICHUSA,
aBTOMaTH3alMs TPOM3BOJACTBA [DINEKTPOHHBINM pecypc]: — oQuUIHUaTbHBIA CalT TPYNIbI
npeanpustaii "KACKAJI", crenuanu3upyromuxcss Ha pa3paboTKe MPOIYKIIMUA IS pPHIHKA
aBTOMATHU3allMM M BHEAPEHUU CHUCTEM IMPOMBIIUIEHHON aBTOMATHU3allMM M  SBISIFOLIMXCS
paspabotunkamu SCADA-cuctemsr "KACKA/[" u SoftLogic-cuctembl mporpaMMHUpOBaHHS
KOHTPOJUIEPOB C OTKPBITOH apxutekTypoit KLogic. — Pexxum nocryma:

http://www.kaskad-asu.com/. — 3arun. ¢ skpana.

9. Schneider-electric - the global specialist in energy management[ 31eKTpoHHBIN pecypc]:
obpunmansHbii cat ¢upmel [IHalinep, pazpaboTynka ITPOrpaMMHO-TEXHUYECKUX CPEACTB IS
NYC. — Pexxum no- cryna: http://www.schneider-electric.com/— 3ari. ¢ skpana.



10.Schneider-electric — cnernuanucT B ympaBiICHUW SHEPTHEH [DJIEKTPOHHBIA pecypc]:
caut ¢upmsl [1IHalinep Ha pycckoM si3bike. — Pexum noctyma: http://www.schneider-electric.ru/
— 3ar1. ¢ 3KpaHa.

11.Advantech - industrial computer , embedded computer, industrial automation, industrial
motherboard, network security appliance, digital video surveillance, panel PC, industrial
IO[DnexTponHbId pecypc]: — odurmanpHbi caT Gupmbl "Advantech", cnenumanuzupyromieics
Ha pPa3pabOTKe BBIYUCIHUTEIHHBIX KOMIIOHEHTOB CHCTEM YIPABICHUS W aBTOMATH3AIlUU. —
Pexxum nmoctyma: http:// www.advantech.ru/. — 3ari. ¢ sxpana.

12.ICP DAS, PAC , Remote 10, Industrial communication, PCI based Data ac- quisition
board, Machine automation [DnexkTpoHHbIi pecypc]: — odpunmansubiii caiit pupmer "ICP DAS",
crienuanusupyromieics Ha pazpadorke PLC u cucrem c6opa manubix minss SCADA — cucrtem. —
Pexxum noctyna: http://www.icpdas.com/. — 3ari1. ¢ skpaHa.

13.MOXA-Device Networking for Industry: device server, industrial ethernet switch.
[DnexTpoHHbIN pecypc]: — odurumansHeid caT pupmbl " MOXA", cnenuanu3upyroIieics Ha
cereBoro obopynosanusi s SCADA — cucrem. — Pexxum nocryna: http://www.moxa.com/. —
3arii. ¢ ’KpaHa.

14.The Modbus Organization [D7eKTpOHHBINH pecypc]: opHUIMaNbHbBIN caliT co- obmecTBa
pa3paboTunkoB mpoTokosoB ModBus caiiT coobmiecTBa pa3pa- 60T4ynkoB npoTokonoB ModBus.
— Pesxxum moctymna: http://www.modbus.org/. — 3arun. ¢ sxpaHa.

15.Modbus [DaexTpoHHBIH pecypc|: mombopka OJIOTOB MO TEMaTHKaM, CBSI3aH- HBIM C
npotokoioM ModBus. — Pexxum gocryna: http://www.nmodbus.com/. — 3aru. ¢ skpaHa.

16. http://o-asutp.ru/gibkie_avt_sistemi.php — uapopmannonsslii caiit 06 ACYTIL

13. Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOTHH

a) TUIIEH3MOHHOE ¥ CBOOOTHO PacIpOCTpaHsIEMOEe MPOTrPaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BriroyaeT MpHIIOKEHUS:
MS Oftfice Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN Karajuor Hayunoit O6ubnmorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/
— OBbC KoncynbTanT ctynenta — http://www.studentlibrary.ru/
— O6pazoBatenbHas miaardopma FOpait — https://urait.ru/

14. MarepuajbHO-TeXHHYECKOe 0O0ecreyeHue

Aynutopuu Juisi IPOBEIECHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun 11 TIPOBEACHHS 3aHATHH CEMHHAPCKOTO THMA, HWHIAMBUIYATbHBIX |
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTALlUU.

[TomereHust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNIOM K ceTH VHTepHEeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEILHYIO Cpely U K
MH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

JlaGopatopun HanmoHaabHOrO HCCIIEAOBATENECKOTO TOMCKOTO MOJUTEXHHYECKOTO
YHHUBEpPCUTETA

15. Uudopmanus o pa3padoTunkax

HaumonaneHbli ncciienoBarebCkuil TOMCKUI NOIMTEXHUYECKU YHUBEPCUTET
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