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1. Poasb gucuuminnbl «CoBpeMeHHbIe KOMIIBIOTEPHbIE TEXHOJIOTMU B ABTOMATU3HMPOBAHHBIX CUCTEMAX YIIPABJIEHUS TeXHOJIOTHYeCKUMH
npoueccaMmm» B (GOPMUPOBAHUM KOMIIETEHUMI BHIITYCKHUKA:

DileMeHT 06pa3oBaTeabHO Ko komite- Pﬁﬂ:’- Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)
nporpamMmmMmbl (ZIHCIIl/ll'lJ]l/lHa, Cemec'rp TeHIITH HanmenoBanune KOMIIETCHINA OCBOCHMS T AT
npaktuka, F'HA) 0011 Kon
Crnoco0eH TNpHUMEHATb Ma- P6 Brnaneer HaBbIKaMH NPOEKTUPOBAHUS C HUCIOJIB30BAaHHEM UHCTPY-
TeMaTU4eCKU ammapar u OIIK(Y)-2.B8 | menranbHoro nporpammuoro odecrneuenuss SCADA - cucremsl Trace
BBIUUCIUTENbHYIO TEXHUKY Mode nmpu mpoektupoBanuu ACY TII
JUISL peleHusl Impodeccro- YMeeT pazpabarbiBaTh NMPOrpaMMHOE OOECHEYEHUE ITYJIBTOB OIlepa-
HaJIbHBIX 337134 OTTK(Y)-2.Y8 Topa U Jpyrux y3noB pacnpeneneHHoit ACY TII ¢ ucnons3oBanreM
OIIK(Y)-2 CIEIHATN3NPOBAHHOTO MHCTPYMEHTAIBLHOTO 00ECIICUCHHS M3 COCTa-
Ba SCADA-cucteM
3HAaeT CTPYKTYpy OICPAlMOHHBIX CHCTEM, MHCTPYMEHTAIbHOE IpO-
OTIK(Y)-2.38 rpaMMHOE o0OecredeHre sl pa3pabOTKH CHCTEM TEXHOJIOTHYECKOTO
MOHHUTOPHHTA, TPHHIUIBI OCTPOSCHHUSA pACIPEICICHHBIX CHCTEM
aBTOMATH3ALUH
CoBpeMeHHBbIE KOM- Cnocoben HCIONb30BaTh P7 Brnaneer ompITOM MNPOEKTHPOBAHHS MPOTPAMMHOTO O00ECTIEYECHUS
NbITEPHbIE TEXHOJIO0- SI3BIKM, CUCTEMBI U HHCTIpPY- OIIK(Y)-3.B5 | MHKpOTIPOIIECCOPHBIX KOHTPOJUICPOB C FHCIIONB30BAHUEM SI3BIKOB
THU B aBTOMATU3HPO- MEHTaJbHbIE CpPEACTBa IPO- TEXHOJIOTHYECKOTO MPOTPaMMUPOBAHHS
BaHHBIX CHCTeMax 9 rpaMMupoBaHust B mpodec- OTK(Y)-3.5 YMeeT NpUMEHATh MPOrpaMMUPYEMble MHUKPOIPOLECCOPHBIE KOH-
yIpaBJIeHHS TEXHO- OIIK(Y)-3 | CHOHAIBHOM IEATEIbHOCTH ' TPOJUIEPHI B CUCTEMAX YNPABICHUS TEXHOJOTMYECKUMHU NPOLIECCaMU
JIOTHYEeCKMMHU MPOo- 3HaeT MeXyHapOAHbIe CTAaHAAPTHI Ha MPOMBIIIJICHHBIE TPOIPaMMHU-
neccamMu OTTK(Y)-3.35 pyeMble MHKPONPOLECCOPHbIE KOHTPOJUIEPHI, HMX TEXHUYECKYIO
CTPYKTYPY, (PYHKIIOHAIBHBIE XapaKTEPUCTUKH, HHCTPYMEHTAJIBHBIC
CHCTEMBI IPOTPAMMHUPOBAHHUS
Crioco0eH HcIoIs30BaTh P10 TTK(Y)-19.V 4 YMeeT UCToNb30BaTh HHCTPYMEHTAJIbHBIE TPOrPaMMHBIC MTAKETHI
MH()OpPMALMOHHbIE TEXHOJIO- ) JUISL peajii3aliiy 33/1a4 aBTOMATHYECKOTO0 NPOEKTUPOBAHMS
THH TIPH Pa3pabOTKe HOBBIX
YCTaHOBOK, YCTPOMCTB, CHO-
MK(Y)-19 | coben k cOopy u aHanuzy 3HaeT CUCTEMBI aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS; CTPYKTYPY
nH(opManuu 1 BEIOOpa U [K(VY)-19.34 | mpormecca MpOeKTUPOBAHS, YPOBHH, aCIIEKTHI U 3TAIBl IPOSKTUPO-

000CHOBaHMS BAapUaHTOB
HaYYHO-TEXHUYCCKUX U OpP-
TAHU3AIMOHHBIX pemeHHﬁ

BaHUSI; THIIOBBIE IIPOEKTHBIE TIPOLIETYPHI




2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

HJIal-[l/lpyeMLIe pe3yJabTaThbl oﬁyqemm o JTMCUHMILIMHE KO}I KOHTpOJIP[pyeMOﬁ HaumeHoBanue pasjaeia THCHUIITHHBI MeTtoabt OLCHUBAHUS
Kon HaumeHoBaHue KOMIIETEeHIIHH (WM ee (oLeHOYHbIE MePONPUATHS)
4aCTH)

PI-1 Bnamers MeTogamu, cioco0aMu M CpeICTBaAMHU IIPOCKTH- OIIK(Y)-3 Pazmen 2. CucremHoe mnporpamMmHoOe | 3ammTa OTYeTa Io JabopaTopHOM

POBAHUS CIOKHBIX IPOTPAMMHBIX CUCTEM. obecrieueHne pabote
TectupoBanue

Pa-2 Co3znaBath nporeaypsl coopa, perucrpanuu, 0o0paboTku OIIK(Y)-2 Paznen 3. IlpoextupoBaHue mporpamm- | 3alura oT4eTa I10 JadopaTopHOU
JAHHBIX U yIPaBJICHUs I CUCTEM TEXHOIOTHYECKOTO HOro oOecrieueHHs C  HCIIOJIb30BaHHUEM pabote
MOHMTOPHHTA. SCADA-cucrem TectupoBanue

Pa-3 BilageTs COBpEMEHHBIMY SI3bIKAMU IIPOTPaMMHUPOBAHUS OIIK(Y)-3 Paznen 4. IlporpaMmupoBaHHe MHKpO- | 3alura OT4YeTa I10 JadopaTopHOU
MHUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB B CUCTEMAaX YIpPaB- MIPOLIECCOPHBIX KOHTPOJLIEPOB pabote
JICHHUS TEXHOJIOTMYECKHUMHU MPOIieccaMi. TectupoBanue

P-4 Vcnonp30BaTh COBpEMEHHbBIE HHCTPYMEHTAJIbHBIC TIPO- IK(Y)-19 Paznen 1. BBenenue m oOmme monoxe- | 3amura oTYeTa I10 JabopaToOpHOU
rpaMMHBIE KOMIUIEKCHI IIPU IMPOEKTHPOBAHUH IIPOTpaMM- HUS pabote
HOTO 00€ecCIIeYeHNs MyJIbTOB OllepaTopa 1 Y3JI0B yIpaBJe- TectupoBanue
Hus B pacnpeaeneHHod ACY TII.

3. IIkajga oueHuBaHUA

[Topsimox opraHu3anuy OICHUBAHUS PE3YJIbTATOB O0YYCHHS B YHUBEPCUTETE PETIaMEHTHPYETCS OTACIBHBIM JIOKATbHBIM HOPMATUBHBIM akTOM — «CH-
CTeMa OLICHMBAHUS Pe3yJIbTaTOB 00ydyeHuss B TOMCKOM MOJIMTEXHUUECKOM yHuBepcutere (Cucrema olieHHBaHus)» (B fedcTByrouiel pepakuun). Hc-
MOJIB3YeTCsl OAIITbHO-PEHTHHIOBAsI CHCTEMa OIICHWBAHUS pe3yinbTaToB oOyueHus. MTorosas orneHka (TpaauIIMOHHAs W JIMTEpHAs) IO BUAAM Y4eOHOMH
nesrenbHoCcTH (M3ydenue aucuumuind, YUPC, HUPC, kypcoBoe npoeKTUpoBaHuE, MPAKTUKH) ONPEeIsieTcsl CyMMOI OaiioB MO pe3ylbTaTaM TEeKY-
IIET0 KOHTPOJISL M POMEKYTOUHOM aTTecTalluu (UTOroBasi peMTHUHroBast olieHKa - MmakcumyM 100 GaioB).

PacnpeﬂeneHMe OCHOBHBIX U JOIIOJHHUTCIIBbHBIX 0asioB 3a OICHOYHBIC MCPONIPUATUA TCKYIIETO KOHTPOJIA U HpOMC)KYTO‘{HOﬁ arTeCTalv yCTaHaBJIU-
BaCTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHUIIIMHBI.

PCKOMGHHyeMaH mKaJjla JJ OTACIIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUs
3aaHUA

CooTBeTcTBHE TPAAUIH-
OHHOIi OLIEHKe

OnpeneieHne OLEHKH

90%+100% «OTINYHOY OTMuYHOE TOHUMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHBIC YMEHUS M BIIaJICHUE OTBITOM MPAKTHYCCKON IEATEIEHOCTH, HEOOXOTH-
MBI€ Pe3yNIbTaThl 00y4eHUs cPOPMHUPOBAHBI, HX KAYECTBO OICHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KHM K MAKCUMATHbHOMY

70% - 89% «Xopoio» JlocTaTouHO MOJHOE MOHMMAaHUE MPEMETa, XOPOIIHE 3HAHHSI, YMEHUS H OIBIT MPAKTUICCKOH IesITeIbHOCTH, HEOOXOMMEIC PE3YIIbTAThI 00Y-
YeHUs1 CPOPMHUPOBAHBI, KAYECTBO HHU OJTHOTO U3 HUX HE OLCHCHO MUHUMAJIBHBIM KOJIHYECTBOM OAJIJIOB

55% - 69% «Y IOBIL» [Ipuemiemoe MOHUMaHKE TPEMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT MIPAKTUIECKOH AesTeTbHOCTH, HEOOXOAMMBIE PE3yIbTaThI

O6y‘{eHI/I$[ Cq)OpMPIpOBaHBI, Ka49€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIBHBIM KOJIMYE€CTBOM 0asioB

0% - 54%

«Heynosiu.»

PeSyHBTaTBI o6yquI/m HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM Tpe6OBaHI/I$[M




4. TlepeyeHb THNOBBIX 3a1aHUI

OueHoOYHbIE MEpPONpPUATHS le/lMele THIIOBBIX KOHTPOJBbHBIX 3agaHuii

1. TecTtupoBanue
p 3aoanue muna A.

Heo0xo1uMo BBITIOJIHUTE U3MEPEHHE JIABJICHHS CPEAbl B TEXHOJIOTMYECKOM amnmnapare ¢ MOMOIIbI0
MaHOMeTpa U30BITOYHOTO AaBiieHHs C auanazoHoM m3mepenus 0-1 xrc/cm”2 u mepeBecTd AaHHOE U30bI-
TOYHOE JIaBJICHHE B a0COJIIOTHOE, KOPPEKTUPYS €ro Mo U3MEpEeHHUIo aTMoc(epHoro naBieHus. ATMocdep-
HO€ JIaBJICHUE U3MepsieTcs NpuoopoM co mkanoir 900 MM. pT. CT., 00a JaTUMKa UMEIOT JIMHEHHYIO 1Ky U
CTaHJIapTHBIA BBIXOJIHOW JJICKTPUUECKUN CUTHAJ, KOTOPBIM nojaercs Ha 12-tu paspsaaubii ALIL. Kpome
9TOrO JATYHK M3OBITOYHOTO AABICHHS HMEET CTATHYecKyro norpemnocts 0.05 kre/cm?. KoHednblii pesyib-
TaT BBIBECTH Ha dKpaHe B Klla.

OnwuiuTe CTPYKTYpy npoekta Trace Mode st peanu3aiiuu 3Tol 3a1a4m.

3aoanue muna B.

1. Pa3paboTatp Ha s3bike nporpammupoBanus Texno IL ¢pyHKIMIO cioskeHus 3-X 4rcen ¥ BBIYUTA-
HUSI TOJTYYEHHON CyMMBI U3 4-10 uncia (y=x 1—(x2+x3+x4)).

2. Pazpabotatb Ha si3b1Ke nporpaMmupoBanus TexHo IL QpyHKIUIO cI0XKEHUS KBaJApaTOB 2-X YHUCEI
(y=x12+x22).

3. Pa3pabotarp Ha s3blke nporpammupoBanus Texno FBD ¢ynkuuio cioxenus 4-x ducen ¢ uc-
[10JIb30BaHUEM OJJHOT'O M HECKOJIbKUX OJIOKOB CII0)KEHHUS.

4. PazpaboraTh Ha sA3bIke porpammupoBanus TexHo FBD gyHkuuio cioxeHus: KBaapaToB 2-X 4Yu-
cen (y=x12+x22) ¢ ucnoyib30BaHUEM 3JIEMEHTAPHBIX ONepaluii U OAHOTO (PYHKIIMOHAIBHOTO OJIOKa.

5. Pa3zpaboraTth Ha si3bike mporpammupoBanus TexHo FBD (yHKuMio KocHHyca CIOKHOTO apry-
MeHTa y=x2+1. B kauecTBe Cl10KHOTO apryMeHTa MCII0JIb30BaTh OJMH (PYHKIIMOHAIBHBIN OJIOK.

6. Pa3zpabortath Ha s3bike nporpammupoBaHus TexHo IL ¢yHknuio mpousBeneHus 2-Xx CymMm
(Y=(X1+x2)*(x3+x4)).

7. Pa3zpabotaTth Ha s3bike mporpammupoBanus Texno FBD (yHKuMio KocHHyca CIOXKHOTO apry-
MeHTa y=x2+1. B kauecTBe CJI0KHOT0 apryMeHTa HCI0JIb30BaTh 3JI€MEHTapHble OJI0K-(DYHKIUH.

8. Pa3paborars Ha s13pIKe nporpamMmupoBanust Texno ST QyHKIMIO cpaBHEHHS 3HaYEHUH 2-X apry-
MEHTOB. B KauecTBe MHAMKATOPOB pe3yJbTaTa UCIOIb30BaTh CUMBOJIBI «1» 1 «O».

9. Pa3zpaborath Ha si3bike mporpammupoBanusi TexHo SFC xoMnblOTEpHYIO Mporpammy, KOTopas
peanu3yeTr HMKINnYecKui cué€Tunk (20 HUKIOB) C BHIXOI0M 110 HEKOTOPOMY YCIIOBHIO HA JIECSTOM IIHMKJIE.

10. Pa3paboTtatsh Ha s3bike porpamMmmupoBanust Texno FBD ¢gynkuuio HatypagsHOTro orapudma ot
CIIO)KHOTO apryMeHTa. B kauecTBe CIOXHOTro aprymeHTa (yHKIMU HCHOJB30BATh KBAaJPATHBIA TPEXUIICH
Buja y=K1*x2+K2*x+K3.

11. Pa3zpabotate Ha si3pike nporpamMupoBanus TexnHo FBD ¢yHkiuio 3amuTsl oT aBapuu. ABa-
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IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

PUIHBIM CITy4aeM CUYUTATh BBIXOJ 3HAYEHHs] HEKOTOPOro YHH(DUIIMPOBAHHOIO CHUTHAJIa 32 BEPXHIOI WIU
HIDKHIOKO TPAHHUIIBl JOMYCTUMOTO HMHTEpBalia 3HAYCHUH. 3aBHUCHUMOCTbh 3HAYCHHUS HKCIIEPUMEHTAIbHOMN
(GYHKIIMM OT apryMeHTa BbIOpaTh caMOCTOSITeNbHO. BbIXog0oM nmporpamMmmupyemMoi (GyHKIIUU T0JKEH ObITh
«0» mn «1» — «Jlomyctumoe 3HaueHHuEe» Wi «ABapus» COOTBETCTBEHHO.

12. Pa3paboTtaTh Ha s3bike niporpammupoBanus Texno FBD ¢ynkumio, koTopas OyaeT MUKINISCKH,
OJIUH Pa3 B MUHYTY BKJIIOYaTh HEKOTOPOE YCTPONCTBO. Y CIOBUEM BKJIIOUEHHUS CUMTATH €IUHUILY HA BBIXO-
Jie IporpaMmsbl. JJIUTeNTbHOCTh UMITYNIbCA B |1 ¢ CUMTATh JOCTATOYHOMU IS BKIIIOUEHHUS yCTPOUCTBA.

13. Pa3paborath Ha sa3bike nporpammupoBanus Texno FBD ¢ynkuuio auckperusaropa HEmpepbIB-
HOro curHana. MIcToOYHNK HenpepbhIBHOTO CUTHAJa BHIOPATh CAMOCTOSITENBLHO.

3amuTa nabopatopHoit pabo-

ThI

Bompockr:
Onumure QyHKIUU, KOTOPbIE BBHIIOJIHSAET OlEpallMOHHAs CUCTEMA.
Jaiite onpenenenue nousatuio «DDEy.
Uem oTiinyaeTcs cTaTUUECKasi U JUHAMHYECKasi KOMIIOHOBKA MPOrpamMMbl?
Haiite onpenenenue nousatuto «IIporpammuoe obecriedeHrne pearbHOTO BpeMEHU»?
Kakne SCADA cucremsl Bbl 3HaeTe?
Kakwue s13b1ku 17151 pa3paOOTKH aarOpuTMOB YIIPABJICHUS Bbl 3HaETE?
Copnepxanne crangapra MOK-1131.
Onumure CTPyKTypy U3MEPUTENBHOIO KaHaia U KaHajia ynpasieHus ACY TII?
Kakue TUMOBbIE aIrOpUTMBI MEPBUYHON 00pabOTKH M3MEPHUTEIbHON MH(pOpMaIK (aHATIOTOBBIE U
JMCKpETHbIE cUrHaIbl) Bol 3HaeTe?
10. Yto Takoe untepdeiic oneparopa? Tumnsl uHTEpdEiica.
1. Yro Takoe Trace Mode?
. Kakoga ctpykrypa Trace Mode u cBsi3u 3TOro nakeTa ¢ BHEUIHUMHU POrpaMMaMH ¥ TEXHOJIOTHYe-
CKHM 000pyAOBaHUEM?
3. laiite onpenenenne noHATHIO [IpoekT, KakoBO ero Ha3HaueHue?
4. Jlavite onpeneneHue nousatuio Kanan, kakoBo ero HazHaueHue, GYHKIMHA U XapaKTEPUCTUKU?
5. JlaiiTe onpeneneHne NOHATHIO MOHUTOp peajibHOTO BPEMEHH, KaKOBO €r0 Ha3HaueHue U GyHKIun?
6. N3o00pasure cTtpykTypy Kanana u ero cocran?
7
8
9

CoNOT~wWN P

N

. B pamMKkax kakux omnepanuoHHBIX CHCTEM MOXeT paborats Trace Mode?

. Kakue SCADA-cucrems! Bel 3HaeTe?

. Kakue Bub1 06paboTkH JaHHBIX IpeaycMoTpensl B Kananax?
10. HazoBute ocHOBHBIE THITBI KaHamoB ucmons3yeMbix B Trace Mode?
11. Haitte onpenenenne nouaruto Cucrema, KakoBa €€ CTpyKTypa U COCTaB?
12. JlaiiTe onpeneneHue NoHATHIO Y3en?
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IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

13. Ha3oBuTE OCHOBHBIE SI3bIKM POTPAMMHUPOBAHUS AJITOPUTMOB YIIPABIICHUS JaHHBIMU CTaHapTa
M3K 61131-3?

14. HazoBuTe Tl MOHHTOPOB peaibHOTO BpeMEHHU UCIob3yembie Trace Mode 6.06.27

15. HazoBute ocHOBHOE oTiiure 6a30Boi Bepcuu Trace Mode ot npodeccnonanbHOM?

16. Bo3amoskHo 11 rcnoib3oBanre MukpoMPB Ipoektos Trace Mode co3manubIx B 6a30BOI BEpCHH
IDE u nouemy?

17. Bo3amoskHo i peaktupoBanue B 6azoBoii Bepcuu IDE IIpoekToB co3maHHbIX B IpodeccCHOHaTbHON
Bepcuu IDE u nouemy?

5. Mertoanueckne yKazanus o npoieaype oleHuBaHUs

OueHoYHbIE MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U Heo0X0IMMbIe METOIHYECKHE YKazaHus

1.

TectupoBanue

TectupoBanue mpeanonaraer JiBa BapHaHTa TECTOB M3 3 BOMPOCOB MO OCHOBHBIM pa3jeiaM JUCIIH-
TUTHBI B OTKPBITON (opMe.

Bpewms Beimonnenus 20 MUHYT

B tecte conepxarcs:

- O/IHO 3a7iaHue Tuma A. 3a mpaBUIbHOE pellieHue ycTaHaBiuBaercs 4 Oaia.

- 1Ba 3a1aHus Tuna B. 3a mpaBuibHOE pelieHne ycTanaBiauBaeTcs 2 6amia 3a KaX10€ 3aJaHue.

3amuTa 1a6opaTopHON paboThHI

3amuTa BBITOJIHEHHOM 1a00paTOpHOI paboThI OCYIIECTBISIETCSA B YCTHOM (opMe.
[IpenogaBaTens MPOBOAUT OLICHUBAHHE Ha OCHOBAHWU MUCHbMEHHOIO OTUYETa 110 J1abopaTopHO padoTe,
a TaK)K€ OTBETOB Ha 3aJJaHHBIE BOIPOCHI.
ITo pe3ynbTaram 3alMTHl CTYACHT MOJIydaeT 0asuibl, KOTOPbHIE CKJIAIbIBAIOTCS UX COCTABIISIOLINX:
—  BBINOJHEHHE WHANBUAYAIBHOTO 3aJaHHs 110 J1a0opaTOpHOii paboTe B MOJTHOM 00BEME;
— YeTKOCTh M TEXHUYECKas MPaBUIHHOCTh ODOPMIICHUS OTUETA,
— YpOBEHb MOJTOTOBKH IPH 3aIIUTE, T.€. YCIEIIHbIE OTBETHI HA 33JJaHHBIE BOIIPOCHI;
— CpOK CHayd OTYeTa.




MHUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALIMA
®enepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEr0 00pa3oBaHUs
«HAIIMOHAJIGHBIN NCCJIEJIOBATEJHLCKAN TOMCKHI MOJATEXHUYECKWIA YHUBEPCUTET»

KAJEHJIAPHBIN PEATHHT -TUVIAH JUCHUATITAHBI

2020 / 2021 yuyeoublii rox

OLIEHKA Jucnunnnaa Jlexumu 24 Yac.
«Cospemerbie KOMIbIOMEPHbIE MEXHONIO2UU 6 ASINOMANTUUPOBAHHBIX CUCHIEMUX VIDAGTICHUS IEX-
«OTH4HOY A 90 - 100 Garvtos HONO2UECKUMU NPOUECCAMU) Tpaie. 3assrs - e
JIab. 3amstvis 24 Yac.
Xoporo» B 80—89 6awoB 110 HanpapJeHuto 14.05.04 Dnekmponuka u asmomamuxa Guauieckux yenmanogox Bcero ayn. padota 48 yac.
C 70—79 GawioB CPC 60 Yac.
D 65—69 GawioB 108 yac.
«Y0BIL» E 55 64 Garmion HUTOoro 3 N
3auTeHo P 55- 100 Garmio
HeynornersopuressHo / E 0- 54 Gamios
HE3a4YTeHO
Pe3yabTaThl 00y4eHHs 110 JUCUUILJIMHE:
P/I1 Bnanets MeTo1aMH, CIIOCOOAMHU U CPEICTBAMHU IPOCKTUPOBAHUS CII0XKHBIX POTPAMMHBIX CHCTEM.
P12 Co3naBath nporeaypsl coopa, perucrpanum, 00pabOTKU JaHHBIX U YIPABJICHUS ISl CHCTEM TEXHOJOTHYECKOrO MOHUTOPUHTA.
PJ13 Brnaners cOBpeMEHHBIMHU A3bIKAMH NIPOTPAMMHPOBAHUSI MUKPOIIPOLIECCOPHBIX KOHTPOJUIEPOB B CUCTEMAX YIIPABJIEHUS TEXHOJIOTMUECKUMHU MPOIECCaM .
P14 Hcnosnp30BaTh COBPEMEHHBIC HHCTPYMEHTAIbHBIC IPOrPAMMHBIC KOMILICKCHI MPH MPOSKTUPOBAHUH MPOTPAMMHOI0 00SCIICYCHNUS MyIHTOB OIepaTopa U y3JIOB yIpaBJie-
Hus B pacnpenenenHoit ACY TII.
OueHoYHble MePONIPUSITUSL:
OueHOYHbIE MEPONPHSATHS Koa-Bo BaJuibl
Tekymmii KOHTPOJb:
1 [ocewmenue 3ausTUil 12 12
TK1 3amurta oTYeTa 1o J:abopaTopHoii paborte 9 80
TK2 Tect 2 8
HATOr O 100
DJIeKTPOHHBII 00pa3oBaTebHBIN pecypc (IPH HAJIMYHM): JonoiHuTEIbHBIE HAIBI
YyeOHast JeITEJILHOCTD / KoJu1-Bo BaJjuibsl YyeOHas 1eTeJbHOCTD / Kou-Bo Baisl
OLCHOYHbIC MEPONIPUATHS OLICHOYHbIC MEPONPUATHSA
Al Pedepar 1 5
JAI12 BricTyruieHne Ha KOH(GepeHIMU 1 5
A3 [TyOnukanust 1 5
UTOro UTOI'o 15
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1] 2 3 4 5 6 7 8 9 10 11
Paznen 1 Bgedenue u oouiue nonoicenus 2
Jlexmms 1. CoBpeMeHHBIE KOMITBIOTEPHBIC TEXHOJIOTHH B 00JIACTH aBTOMaTH3aluu. TeHaeHInn 2 II 1 OCH2,
11 01.09 P/I1, |pa3Butus aBTOMaTU3UPOBAaHHBIX cucTeM. CTpYKTyphl. TexHudeckue cpeacTBa aBTOMaTU3aI|H. JIOI11
' P14 |CnennanusnpoBaHHOE IPOTpaMMHOe obecniedeHne
Pabora ¢ JeKIIOHHBIM MaTepHaIOM 2
Pazoen 2. Cucmemmnoe npozpammnoe obecneuenue. 10
Jlexnus 2. OnepaluoHHBIE CUCTEMBI peanbHOro BpeMeHu. IlonsaTue peansHoro BpeMeHu. OCHOB- 2 11 1 OCH2,3,
HBIE XapaKTePUCTHKU ONEPAMOHHBIX cHCTeM peanbHoro BpeMenu (OC PB). Merons! cHHXpOHH- J1OI11
3aIuu 3aa4d ¥ pasjeneHus pecypcoB. OCOOCHHOCTH M TEXHHYECKHE XapaKTEpHCTHKU Hanbolee
pacupoCTpaHeHHBIX ONEPALMOHHBIX CHCTEM PEaTbHOTO BPEMEHH.
2| 07.09 | P JlaGopaTopHast paboTa 1. 3HaAKOMCTBO C HHCTPYMEHTAJIBHBIM IIPOTPaMMHEBIM 00eCIIeueHHEM 2 TK1 9 OCHI, 2
TRACE MODE
Pabora ¢ JeKIIHOHHBIM MaTepHAIOM 2
[ToaroroBka K 1a00paTOpPHOI padoTe 3
Jlexuus 3. Oneparponnsie cucteMbl (OC) BepXHEro ypoBHS aBTOMAaTH3UPOBAaHHEIX cucTeM. Cre- 2 11 1 OCH2, 3
3| 14.09 P11, Junammzupoanusle cereBble OC. OdHcHEIE onepaoHHbIe CUCTEMBI. XapakTepucTuku. OCHOB- J1OI11
P14 |uble pynxunn. OcobeHHocTH pactnpoctpaneHHBIX OC BepXHEro ypOBHs aBTOMATH3AINH.
PaboTa ¢ TeKIIMOHHBIM MaTepHaIOM 2
Jlexus 4. Metop! moBbIIEeHNS 3(QGEKTHBHOCTH CUCTEMHOTO IIPOIPAaMMHOTO 00€CIIeUeHNsL. 2 11 1 OCH2,
YrpasneHue naMAThio U 3amauamu. Croco0bl mocTpoeHus (aiinosbix cucteM. DLL - 6ubanote- J1OIT1
k1. MexanusMm quHamuaeckoro ooMena nanHpiMi (DDE). TexHoI0rHsI KOMIIOHOBKH U BCTpanBa-
Hus 00bekToB (OLE). CTaHmapT B3auMoAEHCTBUS MEXKTy IPOTPaMMHBIMUA KOMIOHEHTAMH CHCTEM
41 21.09 I}’)ﬁz’ cOopa mansbx u ynpasieHus (OPC).
JlaGoparopHas paboTa 2. 3HaKOMCTBO ¢ OCOOCHHOCTSIMH POESKTUPOBAHUS ITPHUKIIATHOTO MPO- 2 TK1 9 OCHI, 2
rpammHoro obecrieuerns B TRACE MODE
Pabora ¢ JIeKIIOHHBIM MaTepHaIoOM 2
[TonroroBka K 1a00paTOpPHOI paboTe 3
Pazoen 3. llpoekmuposanue npozpammmuozo obecneuenus ¢ ucnonviosanuem SCADA-cucmenm. 22
Jlexus 5. SCADA - cucremsl. Hasnauenne. Ctpykrypa. OcHOBHBIE QyHKINH. OOImHNe CBEICHUS 2 11 1 OCH2,
PIR 0 cucreme Tpeiic Moyn. Ctpykrypa npoekra. KaHas! mpoxoxaeHUs HHPOPMAIHH B CUCTEME J1OIT1
51 28.09 P 213, Tpetic Moya. Tumer kaHanoB. 3Ha4eHHs HA KaHATAX M NPOIEeTyphl UX 00padoTku. CBs3b C peanb-
HBIMH KaHaJIaMH BBOJIA - BBIBOJa MH()OPMAIIUIL.
Pabora ¢ JeKIIOHHBIM MaTepHAIOM 2
Jlexus 6. Opranusanys 00pabOTKY TaHHBIX U ynpasieHue. [lepBuunas 06paboTka JaHHBIX 2 11 1 OCH2,
(crmaxuBaHUe, QUIBTPAU UMITYIbCHBIX IOMEX, YCTpaHEeHHe Apeida u T.1.). Bermonxenue pac- JI0I11
YETHBIX U JJOTUUECKUX 3ajad. MaTemartndeckue Mosesu. Peann3anust 3ak0OHOB yIpaBIeHHs.
6| 05.10 PIUZ’ JlaGopaTophast pabota 3. Pa3pabotka npoexra npuknagsoro [10 8 SCADA-cucreme TRACE 2 OCHL, 2
PA MODE (uacts 1).
PaboTa ¢ JIeKIIMOHHBIM MaTepPUaIOM 2
[TonroroBka k abopaTropHoii pabote 3
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Jlexuust 7. WmxeHepHas IcuXolorus M paspaboTka rpaduyeckoro uHrepdeiica omeparopa. 2 I 1 OCH2,
CrtpykTypa MonuTtopa peansaoro spemenu (MPB) u ocoGenHoCTH 3ammycka B pealbHOM BPEMEHHU. J1OI11
711210 P/13, |IIpuoputeTsl BpINOIHEHHA 3a4ad. BpeMeHHbIE XapaKTEPUCTUKU CHCTEMBI u ee HacTpoiika. KoH-
' P/14 |tponp TEKyLIero COCTOSHUS M OMIMOOK NpH paboTe OMepaTOpCKUX CTAaHIMM. 3amuTa omeparop-
CKHUX CTaHIIMH OT HECAHKIIMOHHPOBAHHOTO JOCTYIA.
Pabora ¢ JeKIIHOHHBIM MaTEpHAIOM 2
Jlexuusa 8 O6meH panHbiME ¢ mpunoxeHuaMu WINDOWS. Mexanusm DDE. MHdopmaronHbIit 2 11 1 OCH2,
oOMeH ¢ 6a3aMu TaHHBIX IpeanpusaTusa depe3 mexanusm ODBC. Jlunamudeckuii oOMeH TaHHBIMU J1OI11
Mexny MPB u snekrponnoit Tabmuneir Excel. MHpopmanmoHHbII 00MEeH ¢ 0a3aMu JaHHBIX
8 p/1, |Visual FoxPro, Access.
19.10 PJ14 |/IaGopatopnas padota 3. PazpaboTka npoexra npukiagsoro I10 8 SCADA-cucteme TRACE 2 OCHL1, 2
MODE (gactsb 2).
Pabora ¢ JIeKIIOHHBIM MaTepHaIOM 2
ITonrotoBka K J1a00paTOpHOil paboTe 3
P11, |Koudepenu-ueaens 1
P12, |Tecr TK2 4
9| 26.10 Pﬁs,
P14
Bcero no KOHTPOJILHOM ToUKe (aTTecTanum) 1 30
Jlexius 9. ApxuBupoBaHHe W HOKyMeHTHpoBaHHe. Cuctema apxuBoB Tpeiic Moya. Pa6ota c 2 11 1 OCH2,
JTOKaJTBHBIMH apXHBaMH TEXHOJIOTHUECKON MHpopmMarmu. ['modanbHelit apxuB npoekTta. Co3nanne J1OIT1
oT4eToB. [IpocMOTp apXMBHBIX JaHHBIX. DKCIIOPT JaHHBIX U3 apxuBoB Tpeiic Moy B mpuiosxe-
PI2, |us WINDOWS.
10 02.11 };)ﬂi’ JlaboparopHas pabota 3. Pa3zpabotka npoekra npukiagHoro [10 8 SCADA-cucreme TRACE 2 TK1 18 OCHI, 2
A4 IMODE (uacrs 3).
PaboTa ¢ TeKIMOHHBIM MaTepHaIOM 2
IToarotoBka K Ja00paToOpHOil paboTe 3
Pl JlaGopaTopHas pabota 4. B3anmonelicTBue Mex 1y nporpammamu Windows ¢ HCIIOIb30BaHUEM 2 OCHL1, 2
11} 09.11 P/l 4’ mexanusma DDE, B3aumonelicTBue ¢ pesioHHoN 6a30i naHHBIX (dacThb 1)
[TonroroBka K 1a00paTOpPHOI paboTe 3
Jlexius 10. CBsi3b ¢ anmapatypoif BBOAa/BeIBOAA. VICTIONb30BaHIE BCTPOSHHBIX IPOTOKOJIOB. 2 11 1 OCH2,
[NonxmroyeHne BHEIIHUX aNTOPUTMOB 00paOOTKH JaHHBIX. Pa3zpaboTka apaiiBepoB 000pyI0BaHHS J1OIT1
HiwkHero ypoBHs ACY TII. Co3nanne pacnpeeneHHbIX CHCTEM yrpaBieHus. Peannzamms pas-
JIYHBIX PEXKAMOB CETEBOTO 0OMEHA JaHHBIMH MEXIY y3JIaMu npoekTa ((aiinoBslil, «Todka-
12| 16.11 PAL, Iroukay, «ommn ko MHOTHM).
P2 JlaboparopHas pabota 4. BzaumoneiictBue Mexxay nporpammamu Windows ¢ UCIIOJIB30BaHUEM 2 TK1 13 OCHL, 2
mexanm3ma DDE, B3anmozelicTBre ¢ pesinnoHHON 02301 JaHHBIX (4acTh 2)
PaboTa ¢ JIeKIIMOHHBIM MaTepPUaIOM 2
[TonroroBka k abopaTropHoii paboTte 3
Pazoen 4. Ilpozpammuposanue MuKponpoyeccopuvix KOHMpPoiepos. 14
13| 23.11 | PJ12, |JTaGoparopHas pabora 5. Bzanmoneiictue ¢ snemenramu YCO B OC Windows u DOS (uacts 1) 2 OCHI, 2




c o Kou-Bo yacos Hndopmanmnonnoe odecneueHne
===
E H);l::;a E E E Buj y4yeOHoli JesiTeJILHOCTH 1O pa3geiaM Ouenounoe Koa-Bo Ve u _ B _
54 Hexemn ; g £ Ay Cam. MeponpusiTHe 0as10B “eoHas HTEpHeT HEo
= SEE JIuTepaTypa | pecypesl pecypest
SR
PJI4 |[ToaroroBka K 1abopatopHoii pabore 3
Jlexnus 11. CpeacTBa aBTOMaTU3aMK IPOrpPaMMUPOBAHUS MUKPOIPOLIECCOPHBIX KOHTPOJLIEPOB. 2 11 1 OCH2,
DYHKIMOHATIBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX IPOrPAMMHBIX IIAKETOB. JIOIT1
14| 30.11 IIJJII% JlaGopaTopHas pabota 5. Bzaumonetictaue ¢ anemenramu YCO B OC Windows u DOS (gacts 2) 2 TK1 13 OCH1, 2
Pabora ¢ JeKIIOHHBIM MaTepHaIOM 2
[ToaroroBka k 1a00paTopHOi padoTe 3
P2 JlaGoparopHas pabota 6. [IporpamMupoBanue anroputMoB 00padotku gaHHbIX B SCADA- 2 OCHL1, 2
15| 07.12 Pﬂ‘; cucreme TRACE MODE (uacts 1)
ITonroTtoBka K J1a00paTOpHOil paboTe 3
Jlexmus 12. IIporpamMupoBanue Ha si3bikax 1o crangapty MOK 1131, OcoGeHHOCTH S3BIKOB 2 11 1 OCH2,
NIPOrpaMMHUPOBaHMUs. JIOI11
16! 14.12 PJ12, |/TaGoparopnas padota 6. [IporpaMMupoBaHue anropuTMoB 00padoTku naHHbEIX B SCADA- 2 OCH1, 2
' PI3 |cucteme TRACE MODE (uacts 2)
Pabora ¢ JeKIIHOHHBIM MaTepHAIOM 2
[ToaroroBka K 1a00paTOpPHOI paboTe 3
P2 JlaboparopHas pabota 6. [IporpamMupoBanue anroputMoB 00padotku gaHHbIX B SCADA- 2 TK1 18 OCHI, 2
17| 21.12 P ﬂ3’ cucreMe TRACE MODE (uactsb 3)
ITonroTtoBka K J1a00paTOpHOil paboTe 3
P/I1, |Koudepenu-uenens 2
PJ12, | Tect TK2 4
18) 28.12 PJI13, [KoncynbTanmonHoe 3aHsatue
PJ14
Bcero mo KoHTpoJIbHOIi TOYKe (aTTecTanum) 2 70
Oo6muii 00beM padoThl MO TUCHUILINHE 48 60 100
HNudpopmanuonHoe obecneyeHue:
Ne (xom) OcHoBHas y4yeOHas quteparypa (OCH) Ne (xom) L8 P N L) 570 Anpec pecypca
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MeseHniieB, AHTOH AnekceeBud. TEeXHHYECKOE M MPOrpaMMHOE obecrieueHue 1abopaTopHOrO KOM-
mekca "OpraHu3anus myJabToB yrpasieHus coBpemeHHbIX ACY TII" : yueOHoe nmocobue / A. A. Me-
3eHues, B. M. I1asnos, K. U. BaiictpykoB; HaimonanbHbIi uccienoBaTesibckuii TOMCKHIA MTOJIMTEXHH-

OCHI YEeCKUH YHUBEPCUTET (TI1Y). —  Tomck: N3n-Bo TITY, 2011. — URL:
http:/Aww.lib.tpu.ru/fulltext2/m/2010/m213.pdf (mara obpamenus: 17.02.2016) — Pexxum mocryma:
Joctyn u3 koprnopartuBHoi cetu TITY. - Teker : 31eKTpoHHbIH
[TesiBuenko, T. A. ABTOMaTH3HpOBaHHEIE MH()OPMAIMOHHO-YIIPABIIAIONINE CHCTEMBI C IPUMEHEHHEM
OCH2 SCADA-cucremsr TRACE MODE: yue6noe mocobue / T. A. IlbsBuenko. — Canxr-IlerepOypr :

Jlanb, 2015. — 336 c¢. — Teker : ameKTpoHHBI // JlaHb : 31eKTpOHHO-OMOMMOTEUHass cUcTeMa. —
URL: https://e.lanbook.com/book/67468 (nata oopamienus: 10.02.2016). — Peskum mocTyma: ajst aB-




TOPU3. M10JIb30BATENEH.

Ckopocnemkut, MakcuM BramumupoBud. ABTOMAaTH3MPOBAaHHBIE HH()OPMAaMOHHO-YIPABIAIOLINE
CHCTeMBI: y4eOHO-MeToauueckoe mocobue [AmexTpoHusii pecypc] / M. B. Ckopocnewkun, B. H.
Cxopocniemiku;,; HanuoHansHbI HcciaenoBaTeabCckuii TOMCKHN TOJMTEXHUYECKUH YHUBEPCUTET

OCH3 (TITY). — 1 xommbtoTepHsIi daiin (pdf; 1.9 MB). — Tomck: Usn-so TITY, 2014. — 3arnasue ¢ TH-
TyIbHOTO O9KpaHa. — Jloctyn u3 kopmopatuBHod cetm TIIY. — Cxema pocryna:
http://www.lib.tpu.ru/fulltext2/m/2015/m195.pdf
Ne (kom) JlonoiHuTeIbHAs YueoHas jutepatypa (JJOIT) Ne (ko) Buaeopecypcni (BP) Agpec pecypca
Haszaposg, C. B. CoBpeMeHHbIe OlepaliioHHbIe CHCTeMBI : yuebHoe mocobue / C. B. Hazapos, A. 1.
upoko. — 2-e m31. — Mocksa : UHTYUT, 2016. — 351 c. — ISBN 978-5-9963-0416-5. — Tekct
JOII1 | : snexTpoHHEI // JIaHb : anekTpoHHO-0MOMMOTeYHast cuctema. — URL:

https://e.lanbook.com/book/100498 (nara obpauierus: 27.10.2016). — PexxuM gocTyma: Ajist aBTOPH3.
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