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1. Poasb qucuuminubl «CoBpeMeHHbIe KOMIIBIOTEPHbIE TEXHOJOIMU B ABTOMATU3HMPOBAHHBIX CUCTEMAX YIIPABJIEHUS TeXHOJIOTH4eCKUMH
npoueccaMmu» B (pOPMUPOBAHUM KOMIIETEHIMI BHIITYCKHUKA:

DileMeHT 06pa3oBaTeabHO Ko komite- Pﬁﬂ? Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)
nporpamMmmMmbl ()mcunmmna, CeMech TeHIITH HaumeHnoBanue KOMIIETCHIINN OCBOCHMS T O
npaktuka, F'HA) 0011 Kon
CrocobeH NpUMEHATh Ma- P6 Brnaneer HaBbIKaMH NPOEKTUPOBAHUS C HUCIIOJIB30BAaHHEM UHCTPY-
TEMaTU4eCKUM ammapar u OIIK(Y)-2.B8 | menranbHoro nporpammuoro odecrneuenust SCADA - cucremsl Trace
BBIUHUCIIUTEIBHYIO TEXHUKY Mode npu npoektupoBanuu ACY TII
JUIsL  peleHusl ImpodeccHo- Ymeer paszpabaTeiBaTh NpOrpaMMHOE oOecleueHHe IIyJNbTOB oIepa-
HaJIbHBIX 337184 OTTK(Y)-2.Y8 Topa U Jpyrux y3noB pacnpeneneHHoit ACY TII ¢ ucnons3oBanreM
OIIK(Y)-2 CIEIHATN3NPOBAHHOTO MHCTPYMEHTAIBLHOTO O0ECIICUCHHS M3 COCTa-
Ba SCADA-cucteM
3HaeT CTPYKTYpy ONEPAlMOHHBIX CHUCTEM, HHCTPYMEHTAIIbHOE MpO-
OTK(Y)-2.38 rpaMMHOE o0OecredeHre sl pa3pabOTKH CHCTEM TEXHOJIOTHYECKOTO
MOHHTOPHHTa, MNPUHLUIBI HOCTPOEHHS PACHPEAECICHHBIX CUCTEM
aBTOMaTH3aLHU
CoBpeMeHHBbIE KOM- Cnocoben HCIONb30BaTh P7 Brnaneer ompITOM MNPOEKTHPOBAHHS MPOTPAMMHOTO O00ECTIEYECHUS
NbITEPHbIE TEXHOJIO0- SI3BIKM, CUCTEMBI U HMHCTIpPY- OIIK(Y)-3.B5 | MHKpOTIPOIIECCOPHBIX KOHTPOJUICPOB C FHCIIONB30BAHUEM SI3BIKOB
THU B aBTOMATU3HPO- MEHTaJbHbIE CPEACTBA IPO- TEXHOJIOTHYECKOT0 NPOTrpaMMHUPOBAHUS
BaHHBIX CHCTeMax 9 rpaMMHUpoBaHus B Tpodec- OTK(Y)-3.5 YMeeT NpUMEHATh MPOTpaMMHUpPYEMble MHKPOIPOLECCOPHbIE KOH-
yIpaBJIeHHS TEXHO- OIIK(Y)-3 | CHOHAIIbHOM JEATENbHOCTH ' TPOJUIEPHI B CUCTEMAX YNPABICHUS TEXHOJOTMYECKUMHU NPOLIECCaMU
JIOTHYEeCKMMHU MPOo- 3HaeT MeXyHapOAHbIe CTAaHAAPTHI Ha MPOMBIIIJICHHBIE TPOIPaMMHU-
neccamMu OTIK(Y)-3.35 pyeMble MHUKPOIPOLECCOPHBIE KOHTPOJUIEPHI, HMX TEXHHYECKYIO
CTPYKTYPY, (PYHKIIMOHATBHBIE XapaKTEPUCTUKH, HHCTPYMEHTAIbHBIE
CHCTEMBI IPOTPAMMHUPOBAHHUS
Cnocob6eH HCIob30BaTh P10 TTK(Y)-19.V 4 YMeeT UCToNb30BaTh HHCTPYMEHTAJIbHBIE TPOrPaMMHBIC MTAKETHI
nH(OpMaLMOHHbIE TEXHOJIO- ) JUISL peali3alluy 3a/1a4 aBTOMaTHYECKOr0 IPOEKTHPOBAHUS
THH TP Pa3pabOTKe HOBBIX
YCTaHOBOK, YCTPOWCTB, CIIO-
MK(Y)-19 | coben k cOopy u aHanuzy 3HaeT CUCTEMBI AaBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS; CTPYKTYPY
nHdopmanuu 1 BEIOOpa U MK(Y)-19.34 | npornecca MpoeKTUPOBAHUS; YPOBHH, aCHEKTHI U 3TaIbl IPOEKTHPO-

000CHOBaHUS BapuUaHTOB
HaYYHO-TEXHUYCCKUX U OpP-
TaHU3aIIMOHHBIX pemel-mﬁ

BaHUSI; THIIOBBIE IIPOEKTHBIE TIPOLIETYPHI




2. Iloka3zarTenu u METO/JbI OLICHUBAHUA

HJIaHl/lpyeMLIe pe3yJabTaThbl oﬁyqemm o TUCIUILIMHE KO}I KOHTpOJIP[pyeMOﬁ HaumeHoBaHmne pasjaeia THCHUIITHHBI MeToant OIICHUBAHUSA
Kon HaumeHoBaHue KOMIIETEeHIIHH (WM ee (oLeHOYHbIE MePONPHUATHS)
4aCTH)

PI-1 Bnamers MeTogamu, cioco0aMu M CpeICTBaAMHU IIPOCKTH- OIIK(Y)-3 Pazmen 2. CucremHoe mporpaMMmHOe | 3ammTa OT9eTa 1o JabopaTopHOM

POBaHHMS CIIOXKHBIX MIPOTPAMMHBIX CHCTEM. obecrieueHne pabote
TectupoBanue

Pa-2 Co3znaBath nporeaypsl coopa, perucrpanuu, 00paboTku OIIK(Y)-2 Paznen 3. IlpoextupoBaHue mporpamm- | 3alura oTd4era I10 JadopaTopHOU
JaHHBIX M YIIPABJICHUs ISl CHCTEM TEXHOJIOTHYECKOTO HOro oOecredyeHHs C  HCIOJIb30BAaHHEM pabore
MOHMTOPHHTA. SCADA-cucrem TectupoBanue

P1 -3 BrageTh COBpeMEHHBIMU SI3bIKAMU MPOTPAMMHUPOBAHUS OIIK(Y)-3 Paznen 4. IlporpamMmMupoBaHHe MHKpPO- | 3aliuTa oT4eTa Mo JabopaTopHOH
MHKPOIIPOIIECCOPHBIX KOHTPOJUIEPOB B CHCTEMaX yIpaB- HPOIIECCOPHBIX KOHTPOJIIEPOB pabote
JICHUSA TCXHOJIOTMYCCKUMMU MPOLECCAMMU. TCCTI/IpOBaHI/Ie

P-4 Vcnonp30BaTh COBpEMEHHbBIE HHCTPYMEHTAIbHEIC TIPO- IK(Y)-19 Paznen 1. Beenenue m oOmue mosoxe- | 3aimura oTYeTa 110 JadOpaTOpHOU
IpaMMHBIE KOMIIIEKCHI IIPU IPOEKTUPOBAHUN IIPOTPaMM- HHS pabote
HOTO 00€ecCIIeYeHNs MyJIbTOB OllepaTopa 1 Y3JI0B yIpaBJe- TectupoBanne
Hus B pacnpeaeneHHod ACY TII.

3. IlIkaJja oueHUBaAHUA

[Topsimox opraHu3anuy OICHUBAHUS PE3yJIbTATOB O0YyYCHHS B YHUBEPCUTETE PETIaMEHTHPYETCS! OTIACIbHBIM JIOKATBHBIM HOPMATUBHBIM akTOM — «CH-
cTeMa OLICHMBAHUS Pe3yJIbTaTOB 00y4yeHus: B TOMCKOM MOJIMTEXHUYECKOM yHuBepcuteTe (Cucrema orieHMBaHus)» (B AeicTByrolei penakiun). Hc-
MOJIB3YeTCs OAIITbHO-PEHTHHIOBAsI CHCTEMa OIICHWBAaHUS pe3yibTaToB oOyueHus. MiToroBas orneHka (TpaJWIMOHHAS W JIMTEpHAs) MO BUAaM Y4eOHOU
nesrenbHocTH (M3ydenue aucuuiuind, YUPC, HUPC, kypcoBoe npoeKTUpoBaHue, MPAKTUKK) ONpPEeIsieTCsl CyMMOH OaiioB 10 pe3yiabTaTaM TeKy-
IIEr0 KOHTPOJISl U POMEKYTOUHOM aTTecTalluu (UTOroBas peMTUHroBasi oleHka - Mmakcumym 100 0asioB).

PacnpeﬂeneHMe OCHOBHBIX U JOIIOJHHUTCIIBbHBIX 0ayioB 3a OICHOYHBIC MCPOIIPHUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTal yCTaHaBJIU-
BaCTCA KaJICHAAPHBIM peﬁTI/IHF'HHaHOM AUCHUITIIIMHBI.

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

% BbINOJIHEHUS
3aaHU

CooTBeTcTBHE TPAAUIHU-
OHHOIi OLIEHKe

OnpeneJieHne OLeHKH

90%+100% «OTINYHOY OTnuYHOE TOHUMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHBIC YMEHUS U BIIAJICHUE OTIBITOM IPAKTHYECKON AEATEIIEHOCTH, HEOOXOIH-
MBI€ Pe3yNIbTaThl 00y4eHUs cPOPMHUPOBAHBI, HX KAYECTBO OICHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KHM K MAKCUMATHbHOMY

70% - 89% «Xopoio» JlocTaTouHO MOJHOE MOHMMAaHUE MPEIMETa, XOPOIIHE 3HAHHSI, YMEHUSI U OIBIT IIPAKTHUSCKON JIEATEITLHOCTH, HEOOXOUMBIC Pe3yIbTaThl 00Y-
YeHUs1 CPOPMHUPOBAHBI, KAYECTBO HHU OJTHOTO U3 HUX HE OLCHCHO MUHUMAJIBHBIM KOJIHYECTBOM OAJIJIOB

55% - 69% «Y IOBIL» [Ipuemiemoe MOHUMaHKE TPEAMETA, yAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTHUECKON AEATEIbHOCTH, HEOOXOMMbIE 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 TUNOBBIX 3a1aHUI

OueHoOYHbIE MEpPONpPUATHS

le/lMele THIIOBBIX KOHTPOJbHBIX 3agaHmii

1.

TectupoBanue

3aoanue muna A.

Heo6x0a1uMo BBIMOIHUTE U3MEPEHHE JaBJICHUS Cpellbl B TEXHOJIOTMYECKOM aIllapare ¢ MOMOIIbBIO
MaHOMeTpa M30BITOYHOTO JaBlIeHHs C aAuana3zoHoMm m3mepenus 0-1 xrc/cm”2 u mepeBecTd JaHHOE H30bI-
TOYHOE JIaBJI€HUE B a0COJIIOTHOE, KOPPEKTHPYS €ro 1o U3MEpPeHHI0 aTMOC(hepHOro naBieHus. AtMmochep-
HOE JIaBJIeHHE u3Mepsiercs npudopom co mkanoir 900 MM. pt. cT., 00a JaTYMKA UMEIOT JIMHEHHYIO IIKaTy U
CTaHJIAPTHBIA BBIXOJIHOW JJICKTPUUECKUN CUTHAJ, KOTOPBIM mojaerca Ha 12-tu paspsanubiii ALIL. Kpome
3TOTrO0 JJaTYMK M30BITOYHOTO AABJIEHUS UMEET CTaTHUECKyto norpemHocts 0.05 kre/em?. Konedssiit pe3yib-
TaT BbIBECTU Ha 3KpaHe B Kl]a.

OnwuiuTe CTPYyKTYpy npoekta Trace Mode st peanu3aiiuu 3To 3a1a4H.

3aoanue muna B.

1. Pa3paboTatp Ha s3bike nporpammupoBanus Texno IL ¢GyHKImIO cinokeHus 3-X 4rcen ¥ BIYUTA-
HUSI TOJIYYEHHON CyMMBI U3 4-10 yncia (y=x 1—(x2+x3+x4)).

2. Pazpabotatb Ha si3b1ke nporpammupoBanus TexHo IL pyHKIUIO clokeHus: KBaApaToB 2-X YUCEI
(y=x12+x22).

3. Pazpabotare Ha s3bike nporpammupoBanus Texuno FBD ¢ynkiuio cinoxenus 4-X ducen ¢ uc-
MOJIb30BaHUEM OJTHOTO M HECKOJIBKUX OJIOKOB CII0KEHHUSI.

4. PazpaboraTh Ha A3bIke porpammupoBanus TexHo FBD gyHkuuio cioxeHus: KBaapaToB 2-X 4u-
cen (y=x12+x22) ¢ ucnoyib30BaHUEM HJIEMEHTAPHBIX ONEepaluii U OHOTO (PYHKIIMOHAIBHOIO OJIOKA.

5. Pa3zpaboraTth Ha s3bike mporpammupoBanus TexHo FBD (yHKuM0O KocHHYyca CIOKHOTO apry-
MeHTa y=x2+1. B kauecTBe CI0KHOTO apryMeHTa HCI0JIb30BaTh OJ1MH (YHKIIMOHAIbHBIN OJIOK.

6. Pa3zpabortath Ha s3pike nporpammupoBaHusi TexHo IL ¢yHKOuIO mpousBeneHUs 2-X CyMM
(Y=(X1+x2)*(x3+x4)).

7. Pa3zpabotaTth Ha s3bIke mporpammupoBanus TexHo FBD (yHKkuMi0 KocHHYyca CIOKHOIO apry-
MeHTa y=x2+1. B kauecTBe CJI0KHOT0 apryMeHTa HCI0JIb30BaTh 3J€MEHTapHbIe OJ0K-()YHKIUH.

8. Pa3paborars Ha s3pIKe nporpamMmupoBanust Texno ST QyHKUMIO CpaBHEHMs 3HaYEHHUH 2-X apry-
MEHTOB. B KauecTBe MHAMKATOPOB pe3yJIbTaTa UCIOIb30BaTh CUMBOJIBI «1» 1 «O».

9. Pazpaborath Ha s3bIke mporpammupoBanus TexHo SFC KOMITBIOTEpHYIO MPOTpamMMmy, KOTOpast
pean3yeT HUKINYEeCKUNA cUETUNK (20 LMKIIOB) C BBIXOJOM 10 HEKOTOPOMY YCIOBHIO Ha JIECATOM LIUKIIE.

10. PazpaboTtatsb Ha s3bike porpamMmupoBanus TexHo FBD ¢ynkuuto HatypaisHoro sorapudma ot
CIIO)KHOTO apryMeHTa. B kauecTBe CIOXKHOTIO apryMeHTa (YHKIMH MCIOJIb30BaTh KBAJAPATHBIM TPEXUIIEH
Buja y=K1*x2+K2*x+K3.

11. Pa3zpabotats Ha si3pike nporpamMmupoBanus TexnHo FBD ¢yHkiuto 3anmrsl oT aBapuu. ABa-




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

PUIHBIM CITy4yaeM CUYUTATh BBIXOJ 3HAYEHHs] HEKOTOPOro YHH(UIIMPOBAHHOTO CHTHAla 32 BEPXHIOK MU
HIDKHIOKO TPAHHUIIBl JIOMYCTUMOTO HMHTEpBaJia 3HAYCHHWI. 3aBHUCHUMOCTb 3HAUYEHHS 3KCIIEPUMEHTATbHOMN
(YHKIIUU OT apryMeHTa BbIOpaTh caMOCTOSITeNbHO. BbIXxogoM nporpamMmmupyemoii GyHKIIUU JTO0JKEH ObITh
«0» mn «1» — «JlomycTumoe 3HaueHUE» WK «ABapus» COOTBETCTBEHHO.

12. Pa3paboTtaTh Ha s3bike niporpammupoBanus Texno FBD ¢ynkuuio, koTopas OyaeT MUKINISCKH,
OJIMH Pa3 B MUHYTY BKJIIOYaTh HEKOTOPOE YCTPOMCTBO. Y CIOBHEM BKJIIOUYEHUSI CUUTATh €AMHUILY HA BBIXO-
Jie IporpaMmbl. JJIUTensHOCTh UMITYJIbCA B 1 ¢ CUMTATh AJOCTATOYHOMW ISl BKIIIOUEHHUS YCTPOUCTBA.

13. Pa3paborath Ha s3bike nporpammupoBanus Texno FBD ¢yHkuuio auckperusaropa HempepbiB-
HOro curHana. MIcTOYHNK HEeMpephIBHOTO CUTHaa BHIOPATh CAMOCTOSITENBHO.

3amuTa nabopatopHoi pado-

ThI

Bompocsr:
Onumure GyHKIUU, KOTOPBIE BBIIOJIHAET ONEpallMOHHAs CUCTEMA.
Jaiite onpenenenue nousatuio «DDEy.
UYeM oTiMyaeTcsi CTaTU4ecKasi M TMHAMHYECKasi KOMIOHOBKA IPOTPaMMBbI?
Haiite onpenenenue nousatuto «IIporpammHoe obecreueHrne peaabHOr0 BpeMeHu»?
Kakue SCADA cuctemsl BbI 3HaeTe?
Kakwue s13b1ku 17151 pa3pabOTKH aaropuTMOB yIIpaBJICHHsI Bbl 3HaeTe?
Conepxanme ctagmgapra MOK-1131.
Onummure CTPYKTypy U3MEPUTENBHOIO KaHajla U KaHaja ynpasienus ACY TII?
Kakue THMOBBIE anrOpUTMBI IEPBUYHON 00pabOTKH M3MEpUTETbHOU MH(OpMaIMU (aHAIOTOBBIE U
JIMICKpETHBIE CUTHAJIBI) BhI 3HaeTe?
10. Yto Takoe untepdeiic oneparopa? Tunsl uHTEpdeiica.
1. Uro Takoe Trace Mode?
. KakoBa ctpykTypa Trace Mode u cBsi3u 9TOT0 MakeTa ¢ BHEIIHUMH MPOTrpaMMaMH U TEXHOJIOTHYE-
CKHM 000pyAOBaHUEM?
3. laiite onpenenenue noHATHIO [IpoekT, KakoBO ero Ha3HaueHue?
4. Jlavite onpeneneHue nmoHsaTuio Kanan, kakoBo ero Ha3HaueHHue, PYHKIINU U XapaKTEPUCTUKH?
5. JlaiiTe onpeneneHne NOHATHIO MOHUTOp pealbHOTO BPEMEHH, KaKOBO €ro Ha3HaueHue U QyHKIUU?
6. N300pasute cTtpykTypy Kanana u ero cocran?
7
8
9

CoNOR~wWN P

N

. B pamMkax kakux omnepanuoHHBIX CHCTEM MOXeT paborats Trace Mode?

. Kakue SCADA-cucrems! Bol 3HaeTe?

. Kakue Bup1 06paboTKH JaHHBIX peaycMoTpensl B Kanamax?
10. HazoBute ocHOBHBIE THITBI KaHamoB ucmons3yembix B Trace Mode?
11. Haitte onpenenenne nouaruro Crucrema, KakoBa €€ CTPyKTypa 1 cOCTaB?
12. JlaiiTe onpeneneHne NOHATHIO Y3en?




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

13. Ha3oBuTE OCHOBHBIE SI3bIKM IPOIPAMMUPOBAHUS AITOPUTMOB YIIPABIICHUS JaHHBIMU CTaHapTa
M3K 61131-3?

14. HazoBuTe THIIEI MOHHTOPOB peaibHOTO BPEMEHHU HCIoIb3yeMbie Trace Mode 6.06.27

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

16. Bo3amoskHO 11 rcnoib3oBanre MukpoMPB Ipoektos Trace Mode co3manubIx B 6a30BOI BEpCHH
IDE u nouemy?

17. Bo3amoskHO i penaktupoBanue B 6azoBoii Bepcuu IDE IIpoekToB co3maHHbIX B TpodeccuoHaTbHON
Bepcuu IDE u nouemy?

5. Mertoanueckne yKazanus o npoieaype oneHuBaHus

OueHoYHbIE MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U Heo0X0IMMbIe METOIHYECKHE YKazaHus

1.

TectupoBanue

TectupoBanue mpeanonaraet JBa BapHaHTa TECTOB M3 3 BOMPOCOB MO OCHOBHBIM pa3jeiaM JUCIIH-
IJTMHBI B OTKPBITOH (popMme.

Bpewms Beinmonnenus 20 MUHYT

B Tecte conepxarcs:

- O/IHO 3a7iaHKe Tuma A. 3a mpaBUIIbHOE pellieHue ycTaHaBiuBaercs 4 Oaia.

- 1Ba 3a1aHus Trna B. 3a mpaBuibHOE pelieHne ycTanaBiauBaercs 2 6amia 3a KaXJ10€e 3aaHue.

3amura 1a60paTopHOi paboThI

3amura BIIIOJHEHHOM Ja00paTOpHOl paboThI OCYIIECTBISIETCS B YCTHOM (opMme.
[IpenogaBaTenb MPOBOAUT OLIEHUBAHHE HAa OCHOBAHWH MUCbMEHHOIO OTUYETA 110 J1adopaTOpHOM padoTe,
a TaK)Ke OTBETOB HA 3aJJaHHBIEC BOIIPOCHI.
[1o pe3ynbTaram 3alUTHl CTYAEHT MOJIydaeT 0auibl, KOTOPbIE CKIIAIbIBAIOTCS UX COCTABIISIOLINX:
—  BBINOJHEHNE MHIUBUIYaJIbHOTO 33aJaHUs 10 J1abopaTopHOi paboTe B MOJIHOM 00BEME;
— YEeTKOCTh M TeXHUYECKasl NPaBUIbHOCTb OPOPMIICHHS OTUETA;
— YPOBEHb IIOATOTOBKH IIPH 3aIIUTE, T.€. YCIIECIIHbIE OTBETHI HA 3alaHHbIE BOIIPOCHI;
— CpOK CHauu OTYETA.




