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ITACIIOPT
®OHJIA OIIEHOYHBLIX CPEJICTB I10 YYEFHOM JUCHUIIINHE

SCADA-cucmemul 6 asnmomamu3upoeaHHom npou%’odcmee

Tab6muma 1.
Ne KonTpoaupyembie TeMbl Kox xonTposmpyemoit HaumeHoBaHue
n/n AUCUHMILINHBI KOMITeTEeHIIUH OLICHOYHOI'0 CPEACTBA
OCHOBBI IOCTPOEHHUS
1 MHTETPUPOBAHHBIX CUCTEM OI1K-6 [IpakTuueckas pabora
[IPOEKTUPOBAHUS U Bompocs! k 3auety

yIpaBJICHUS

HpI/IHI_[I/IHBI U TCXHOJIOTUHN
2 CO37IaHUsI OTKPBITHIX OIIK-6
MPOTPAMMHBIX CUCTEM

[IpakTrueckas pabota
BOHpOCI:I K 3a4CTy

CucreMbl JUCTIETYEPCKOTO
[IpakTrueckas pabota

3 yIpaBieHus 1 coopa OIIK-6 B
nauabix (SCADA-cucTembI) ONPOCHL K SK3AMCHY-
4 [TpuMephI CYHIECTBYIOMIMX OI1K-6 IMpaktuueckast paboTa
SCADA-cucrem Bonpocsl K 5K3aMeHy

INIEPEYEHDb OHEHOYHbBIX CPEJICTB

Tabnuma 2
Ne | HammenoBanme KpaTkas xapakTepucTuka IIpencrasienne
n/n OLIEHOYHOT 0 OLICHOYHOT'0 CpPeACcTBA OLIEHOYHOI 0 CPeACTBA
cpeacTBa B (honpe

1 CpencTBo, MO3BOJIAIONICE OLICHUTh YMEHUE U
BJIaZICHUE 00yJaroIerocs u3jiaraTh CyTh
MTOCTABJICHHON 3aJ1a4H, CAMOCTOSITEIEHO TIPUMCHSITh TeMbl npakTHYECKUX

Ipakxmuueckas N
paboma CTAHJapTHBIE METO/bI PELLICHNs TOCTABICHHON paboT 1 TpeOoBaHMS K
3aJla4¥ C MCIIOIb30BAHNEM UMEIOTIEHCS UX 3aIIUTE.
nabopaTopHOii Oa3bl, IPOBOIUTH AHATIH3
MOJTyYE€HHOTO Pe3yIbTaTa paboThI.
2 3auem Urorosas popma orieHkn 3HAHUI Bompocs! k 3auety
3 Oxzamen Urorosas popma onieHkn 3HAHUI Bomnpocsl k sk3aMeny

3AJAHUA JJI BBINTOJTHEHUSA TIPAKTUYECKHUX PABOT
Cemectp 6 (OPO) u 7 3DPO)
3ananue Nel. 3HakoMCTBO co cpenoit pazpadoTku nmpoektoB TRACE MODE.
3ananue Ne2. Co3naHue MpOCTEUIIEro MPOEKTA.
3ananue Ne3. /loGaBnenue QyHKIIMH yIIpaBICHUS.
3ananue Ned. [Ipocreiimas o6paboTKa JaHHBIX.
3ananmne NeS. MPB kak DDE-cepsep.
3amanue Ne6. Co3naHre nporpamMmel Ha si3bIKe TeXHO ST
3aganue Ne7. Co3ganue nporpaMMel Ha si3bike TexHO FBD.
3ananue Ne8. Co3nanue mob30BaTeIbCKUX (DYHKITHI
3aganune Ne9. Coznanue nporpaMmsl Ha s3bike TexHO SFC.

3ananme Nel0. Peanuzaiuss OJHOKOHTYPHOM CHCTEMBI aBTOMATHYECKOI'O PETryJUPOBAHUS B
SCADA~—cucreme TRACE MODE.




Cemectp 7 (O®PO) u 8 3DO)
3aganue Nell. Coznanue skpaHos APM
3aganue Nel2. Hanucanue nporpamMm
3ananune Nel3. V3nel npoekTa u 6aza KaHAJIOB
3ananue Nel4. Coznanue apxuBa U OTYETA TPEBOT

Kpurepun onenky 3HaHMI Ha 3amMTe NpaKkTHYeckoi padotsl (OPO):
Kaxnas mpaktudeckass paboTa OILIEHHWBACTCS OTIACIBHO U 32 HEe MOXHO IMOJYYUTh
MakcUMyM 4 — Oasia.

Ta6nuua 3. Illkana 1 KpUTEpUH OLICHUBAHUS YPOBHS OCBOCHUS IUCIUILTUHAPHBIX YacTei
KOMIIETEHINH, MPUOOpETaeMbIX IPU BBIIIOJHEHUN MPAKTUYECKUX PaboT.

YpoBenn Kputepun onieHuBaHNs YPOBHSI OCBOCHHS M CUHIJIMHAPHBIX
OCBOEHM KOMIIeTeHLUIi 1ocJie H3yYeHus y4eOHOro Matepuajia
CTyneHT mpaBHJIbHO BBINOJHUT 3aanue. [lokazan oTinyHbie
M . BJIaJICHHS HAaBBIKAMU IPUMEHEHHUS IOJTYYCHHBIX 3HAHUN U
aKCUMAaJIbHBIN .
4 yPOBEH YMEHH Npu penieHnH MpodeccuoHaNbHbIX 337a4 B paMKax
YCBOEHHOT0 y4eOHOoro mMarepuaina. OTBETHII Ha BCE
JIOTIOJTHUTEJIbHBIE BOMPOCHI Ha 3aIIUTE.
CTyneHT BBINOIHII 33JJaHiE ¢ HEOOJIBITUMU HETOUHOCTSIMHU.
[Toxazan xopo1ne BiIaJeHNs HaBbIKaMU IPUMEHEHUS
3 Cpennuii IIOJIyYEHHBIX 3HAaHUU U YMEHUH IIPU PELICHUU
YpOBEHb npodeccnoHalbHBIX 33]]a4 B paMKaX YCBOEHHOTO y4eOHOTO
Mmatepuana. OTBeTHI Ha OOJIBIINHCTBO JOMOTHUTENIBHBIX
BOIIPOCOB HA 3aIlIUTE
CTyzeHT BBINOIHWII 33JJaHHUE C CYIIE€CTBEHHBIMU HETOUHOCTSIMH.
[Tokazas y1OBIETBOPUTEIBHOE BIIAICHUE HABBIKAMHU
5 MuHMMaTbHBIHA MPUMEHEHHUS MTOJIyY€HHBIX 3HAHUW U YMEHUH NpU pelIeHUU
YPOBEHb npodecCHOHATBHBIX 33]]a4 B paMKaX YCBOCHHOTO yU4eOHOTO
matepuana. [Ipu oTBeTax Ha AOMOJHUTENbHBIE BOIIPOCHI HA
3anuTe ObUTO JOMYIIEHO MHOTO HETOUHOCTEH

[Ipu BBIMOIIHEHNH 3aJaHUS CTYACHT IPOIEMOHCTPUPOBAI
MuHMMAaNBHBIM | HEJOCTATOYHBIA YPOBEHB BIIAJICHUS YMEHUSMHU M HAaBBIKAMU TIPU

Bann

1 YPOBEHb HE peneHnH MpoeCCUOHATBHBIX 33]]a4 B paMKaX YCBOSHHOTO
JOCTUTHYT yuebHoro Marepuana. [Ipu oTBeTax Ha JOMOIHUTEIbHBIE
BOIPOCHI Ha 3aIIUTE ObUIO JOMYIIEHO MHOKECTBO HETOYHOCTEH
0 OTtcyrcTBYyeT [TpakTrueckast paboTa He BBIIIOJIHEHA U HE 3allMIleHa

OueHo4YHbIE CpPeACTBA
Texkyuuii KOHTPOJIb

Bonpocsl k nepBoii arrecranuu 3a 6 cemectp OPO

=

Kakumu  daxtopamu  oOycioBieHa  NOTPeOHOCTH B BBICOKOHAAEKHBIX U
BeIcOKO3(pexkTuBHBIX ACYTIL

OcHOBHBIE TPUYKHBI 00yCIaBIUBAIOIIMMU HeoOxoaumocTh 3ameHbl ACYTIL

UYro BrirO4aeT B ce0s1 nHpOpMaIus 0 TEXHOJIOTHYECKOM TIpoliecce.

OcnoBHble pyHKIIUU coBpeMeHHbIX ACYTII.

OcHoBHbIe pyHKINHU yeroBeka B ACY

UCITY. Onpenenenne. OCHOBHBIE TPEOOBaHMUS.

ogkhwd
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CtpyKTypa COBpEMEHHOIO aBTOMATU3UPOBAHHOTO PEANIPUATHUS - 11 ypPOBEHb.
CTpyKTypa COBPEMEHHOI0 aBTOMATHU3UPOBAHHOTO MPEANPUATHUS - 21 YPOBEHb.
CrpyKTypa COBpEMEHHOI'O aBTOMATU3UPOBAHHOTO IPEANPUSTHS - 311 YPOBEHBD.

Systems, Smaller Scale)

. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3UPOBAHHOTO MPEANIPUITHUSA - 41 YPOBEHb.

. CTpyKTypa COBpEMEHHOT0 aBTOMATHU3UPOBAHHOTO MIPEANPHUATHUS - ST YPOBEHb.

. CTpyKTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANIPUATHUS - 61 YPOBEHb.

. Ctpykrypa ACYTIL O6wekt ynpaBieHus. [JaTuuku U HCTIOTHATEIbHBIC MEXaHU3MBI.
. Crpyktypa UCITY. KonTpoiep.

. Crpykrypa UCIIY. OcHOBHBIE 3a7jauH, pelIaeMble KOHTPOJIJIEPOM.

. Yrpasnenue (KOHTposuiep) Ha 6a3e nepconanpHoro kommeiotepa (PC based control).
. JJokansHsiii konTposutep (PLC - Programmable Logic Controller)

. CereBoii komruteke konTposuiepos (PLC, Network)

. Pacnipeienénnsie Manomacmrabusie cucremsl ympasiaeaus (DCS — Distributed Control

[MonxomacmTabubIe pactpeaenéunsie cucremsl ynpasienus (DCS, Full Scale)
OCO6eHHOCTI/I ONCparOHHbIX CUCTCM PCAJILHOTO BPEMCHHU U UX OTIIMYUA OT OGBI‘IHBIX
MHOTOITI0JIh30BaTEILCKUX onepanoHHbIX cuctem (OC).

[Tonpaznenenne OCPB.

Baxnrsle misg noab3oBateneit csoictea OCPB

CpencTBa TEXHOJIOTHYECKOTO MPOTrPaMMHUPOBAHUS KOHTPOJIIEPOB.
[IpombinnieHHas JoKaidbHas ceTb. OCHOBHBIE THIIBI.
Crenuduueckue 0COOEHHOCTH MPOMBIIIUICHHBIE CETH.

Cepsepa B ACYTIL

KommnekcHas aBTomaTu3anus Ipou3BO/CTBaA.

OCHOBHBIE TEHJICHIIUU pa3BUTUs aBToMaTtn3auuu. Tenaenuus 1.

OCHOBHBIE TEHJICHIIUU Pa3BUTHUs aBTOMaTu3auuu. TenaeHuus 2.

OCHOBHBIE TEHJICHIIUU Pa3BUTHUs aBTOMaTu3auuu. Tenaenuus 3.

OCHOBHBIE TEHJICHIIUU Pa3BUTHUs aBTOMaTu3auuu. Tenaenuus 4.

OCHOBHBIE TEHJICHIIUU Pa3BUTHUs aBTOMaTHU3aluuu. TeHaeHuus 5.

OCHOBHBIE TEHJICHIIUU Pa3BUTHUs aBTOMaTu3auuu. Tenaenuus 6.

CoBpeMeHHBIE HANPABICHUS Pa3BUTHI MUKPOIIPOLIECCOPHBIX CPEACTB YIIPABJICHU.
BepxHuii ypoBeHb yIIpaBIICHHUS.

CoBpeMeHHbIE HANPABJIEHUS Pa3BUTHSI MUKPOIIPOLIECCOPHBIX CPEACTB YIIPABJICHNUS.
Cpennuii ypoBeHb ylpaBIcHUS.

CoBpeMeHHbIE HANPABIEHUS Pa3BUTHI MUKPOIIPOLIECCOPHBIX CPEACTB YIIPABJICHNUS.
HwxHuii ypoBeHb ynpaBiIeHHUS.

Otanel co3ganus ACYTIL
Oransl cozmagust ACYTII.
Otanel co3panus ACYTIL
Oransl cozmagust ACYTII.
Otanel co3panus ACYTIIL.
Otansl co3panus ACYTIL
Oransl co3magust ACVYTII.
Otansl co3panus ACYTIL
Cuctema  aBTOMATHU3MPOBAHHOTO  MpoekTHpoBaHus.  OO0oOmEeHHas  CTPyKTypa

oOecnieuenus CAIIP.

dopmuposanue TpedboBanuii k AC. Dramer 1.1, 1.2, 1.3.
Pazpabotka korneniuu AC. Drambl 2.

TexHuueckoe 3aJaHNe U SCKU3HBIN MPOEKT. DTansbl 3 u 4.
TexHudeckuit MPoeKT. DTarmbl 5.

PaGouas nokymenTarus. Jrarsbl 6.

BBop B netictBue. Dranst 7.1, 7.2, 7.3, 7.4.

BBox B netictBue. Dramnel 7.5, 7.6, 7.7, 7.8.
Conposoxnenue AC. Dramsbl 8.1, 8.2.

Maremaruueckoe ooecrieuenne CAIIP.
Texunueckoe ocuamieane CAIIP.



49. ®dynkuuu Bectpoennoit CAIIP.
50. ABTOMaTU3MpOBaHHAs CUCTEMA yIIpaBlIeHHs TexHouornyeckumu npoueccamu (ACYTII).

Oo6ecrieuenne ACYTIL

51. Texunueckoe obecrieueane ACYTII.
52. Maremarunueckoe ooecrieuenne ACYTIL
53. OpranuzannonHoe u meroandeckoe odbecneuenne ACYTII.

O0pasen OnJieTa K nnepBoi py0e:xHoil aTTecTanuu

T'PO3HEHCKHH ITOCYJAPCTBEHHBIIN HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUWIET Ne 1
PyGe:xnas arrecramus Nel

Jucnunmuaa SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM MIPOU3BO/ICTBE

HNuctutyr  3HEpreTuku CIIELUAIILHOCTh YUTC cemecTp__ 6

1. CereBoii komrutekc kouTposuiepos (PLC, Network)
2. Orambl co3paaus ACYTII. Pazpaborka korneniuu AC. Dtambl 2.

YTBEPXAIO:
« » 20 T [IpenonaBarens

Bonpocsl ko BTOpoii atTecTanuu 3a 6 cemectp O®O

[TonsiTue OoTKpbITON cucTtembl. [I[puMeHEHHE OTKPBITBIX CUCTEM B IPOMBIILICHHON
aBTOMAaTH3AIIIH.

[ToHsITHE OTKPBITON CUCTEMBI.

OCHOBHBIE HAMPABICHUS 10 CO3AHUIO OTKPBITHIX cUcTeM. CTaHIapTHBIE MEXaHU3MBI
o0ecrniedeHnss OTKPBITOCTU CHUCTEM.

OcHOBHbBIE TEXHHUECKHUE pelIeHNs, oOecrieunBaronue oTKkpbITocTs [1TK.

OtkpebiTas apxutektypa no crangapty |IEEE. OcHoBHBIE uepThl.

Onpeneneune IEEE/POSIX.

Omnpenenenue NIST.

[TpyHIMIIBI U TEXHOJIOTMH CO3JaHUs OTKPBITHIX IpOrpaMMHBIX cucteM. DDE.

Kiuent DDE.

10. Cepsep DDE.

11. Ceanc DDE.

12. Tpanzakuus DDE.

13. TIpuHOMIIBI ¥ TEXHOJIOTHUHU CO3JaHuUsI OTKPBITHIX MporpaMMHbIX cuctem. OLE.
14. IlpunoxxeHus TUIA «KIHUEHT-CEPBEP.

15. Onucanue texHonoruu — COM/DCOM.

16. Yro Takoe 6a3za TaHHBIX?

17. Knaccudukarnus 6a3 TaHHBIX

18. Uto Ttakoe 6asa JaHHBIX

19. Knaccudukarus 6a3 1aHHBIX

20. CYB[

21. Kmuenter CYB/]

22. Pensamuonuble 0a3nl JaHHBIX

23. [Torsarre MeTamonean

24. Yto takoe SQL

25. O630p omepaTopoB SQL

26. CTpykTypa Ta0nuI pensiinuoHHbIX b/l

27. IlpeacraBneHue yucell, CAMBOJIOB, 1aT, BDEMEHHU U IPYTUX TUIIOB JaHHBIX
28. Onucanue si3pIKa 3arpocoB K pensiuonasiM CYB/I- SQL



29. Tumsl ganaeix SQL.
30. Onucanue oomena nporpamm ¢ CYB/] Ha 6a3e apaiiepa ODBC

O0pasen OmJieTa Ko BTOPOil py0e:KHOI aTTecTaluu
T'PO3HEHCKUU I'OCYJAPCTBEHHBIH HEDTIHON TEXHUYECKHUHW YHUBEPCUTET

BUJIET Ne 1
PyOe:xxnas arrecranmus Ne2
Juctummmaa SCADA-cucTeMBl B ABTOMATH3MPOBAHHOM NPOU3BO/ICTBE
Hucturyr DHEPTETHUKHU CTICIINAJIbHOCTh YUTC____ cemectp___ 6
1. TloHsTHE OTKPBITOW CUCTEMBI.
2. Knaccuduxkanus 6a3 JaHHBIX

YTBEPXAIO:
« » 20 T [IpenonaBarens

KpuTepuu oneHkH (B paMKax TeKylleil aTTecTanuu 6-ro ceMecrpa)

B cooTBercTBMM ¢ TOJOXXKEHHEM O OaNIbHO-PEUTHHTOBOW CHCTEME OIICHKH Yy4eOHOM
nesitenpHOCTH cryaeHTa [THTY, pacnpenenenue 6aioB Mo BUIaM CEMECTPOBBIX OTUYETHOCTEH
OCYIIECTBIISIETCS CIIETYIOINUM 00pa3zoMm:

Tab6mumna 4.
Buowvt omuemnocmeii bannvi(max)
Oyenxa Ammecmayuu 1 amm 2 amm Bcezo
Oesmenvrocmu | TEKyIIUHA KOHTPOJIb 15 15 30
cmyodenma 6 PyOexHbIil KOHTPOJIB 20 20 40
npoyecce CamocrositenpHas pabora 15 15
(00016(;}(; 66?;{5106) Hocemaemocte 5 10 15
HUTOI'o 100

Kpurepuu olleHKH 0TBETOB Ha TeOpPeTHYECKHE BOMPOCHI:
Kputepumn onenku (B pamkax 11 u 2ii TeKyIiei aTTecTaumn)

Pernamentom BPC I'THTY npenycmotpeno 15 OamnoB 3a Tekyulyto arrecranuio. Kpurepuu
OIICHKHU Pa3pabOoTaHbl, UCXOJ U3 pa3lieleHus 0aUIoB: 32 TEKYIIyl0 arTecTanuio 6 0amioB 3a
OCBOEHHE TEOPETUYECKUX BOMPOCOB AMCLUUILUIMHBI, 9 OallJIOB — 32 OCBOEHHUE MPAKTHYECKHUX
3aJJaHUN.

Kpurepun ouneHKkH OTBEeTOB HA TeOopeTHYeCKHE BONPOCHI K NMEPBOM M BTOPOH TeKyuei
aTTecTalMu:

- 0 6a/110B BBICTABJISIETCHA CTYAEHTY, €CJIM J1aH HETOJHBIA OTBET, MPEACTABISIOMNUNA COO0M
pa3p03HeHHBI€ 3HAHUsA I1I0 TEMC BOHpOC& C CyH_IeCTBeHHBIMI/I OLHI/I6KaMI/I B onpeneneHHﬂx.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HEJIOTHYHOCTh W3JIOKEeHHUs. CTYIEHT HE OCO3HAET CBS3h
JaHHOT'O IIOHATHA, TeopI/II/I, SIBJICHUS C ,Z[I)YTI/IMI/I O6’beKTaMI/I JOUCIHUIIJIINHEBIL. OTCYTCTByIOT
BBIBOIBI, KOHKpPETH3allMsl W JIOKAa3aTelIbHOCTh  HW3JIOKEHWs. Peub  HerpamoTHasl.
I[OHO.HHI/ITCJII:HBIG nu YTO‘-IH}IIOH_II/IG BOHpOCBI npeno;[aBaTemI HEC HpI/IBOI[HT K KOppeKLII/II/I OTBECTAa
CTYyJICHTA HE TOJIbKO Ha IMOCTaBJIEHHBIN BONIPOC, HO U HA APYTHE BOTPOCHI TUCIUILIAHEI.

-1 0ana BBICTABJISIETCH CTYAEHTY, MPU HAJUYUM KOHCIIEKTOB, €CJIIM J1aH HEJIO0CTATOYHO



MOJIHBIM W HEJIOCTAaTOYHO pa3BepHYTHIH OTBeT. JIOrMka W IMOCIIeNOBATENbHOCTDh H3JI0KEHUS
UMEIOT HapylieHus. [[OomyIieHbl OmMOKH B PACKPBITUU TOHATUN, YIMOTPEOJICHUH TEPMHHOB.
CtyneHT He Ccrmoco0eH CaMOCTOATENbHO BBIIEIUTh CYIIECTBEHHbIE W HECYIIECTBEHHbIE
NPU3HAKK W  TNPUYUHHO-CIEACTBEHHbIE CBA3U. CTYIEeHT MOXKET KOHKPETHU3UPOBATh
000011IeHHbIE 3HAHUA, J0Ka3aB HAa MPUMEpax WX OCHOBHBIC MOJOXKEHUS TOJIBKO C MOMOUIBIO
npenojasarens. PedeBoe oopmienue Tpedyer nonpaBoK, KOPPEKLUH.

- 2 Oanabl BbICTaBJIsIeTCS CTYIEHTY, ecJM JlaH T[OJHBIH, HO HEJOCTaTOYHO
MOCJIEIOBATEIbHBII OTBET Ha MOCTABIICHHBIA BOIPOC, HO MpPH 3TOM I[OKa3aHO YMEHUE
BBIIETIUTH CYIECTBEHHBIE M HECYLIECTBEHHbIC NMPU3HAKK U MPUUYMHHO- CIIEJCTBEHHBIEC CBS3U.
OTBeT JOrMYeH W W3JI0KEH B TePMHHAX Haykd. MoryT ObITh nomyiieHsl 1-2 ommOku B
ONpeeNieHUd  OCHOBHBIX  TOHATUH, KOTOpBIE CTYACGHT  3aTpyAHSIETCS  HCIPaBUTh
CaMOCTOSITENIBHO.

- 3-4 6Gaanbl BBICTABJSIETCSl CTYAEHTY, €CJIM JaH TIOJHBIA, pa3BEpHYTHIH OTBET Ha
MOCTaBJICHHBIM BOMPOC, IMOKAa3aHO YMEHHE BBIACIUTH CYHIECTBEHHbIE W HECYIICCTBEHHBIE
MPU3HAKU, TIPUYMHHO- CJIEJICTBEHHBIE CBSA3H. OTBET YETKO CTPYKTYPUPOBAH, JJOTUYEH, U3TI0KEH
B TepmMuHax Hayku. OJHAKO [OMYIICHBl HE3HAYUTENbHBIE OIMUOKA WU HEJOYETHI,
HCIIPABJIEHHBIE CTYJICHTOM C TIOMOIIIbIO «HABOSIINX» BOIIPOCOB MPENoaBaTels.

- 5-6 Oamabl BBICTABJSETCH CTYAEHTY, €CJM [aH I[IOJIHBIH, pPa3BEpPHYTHIH OTBET Ha
MOCTaBJIEHHBI BOMIPOC, JI0OKA3aTEIbHO PACKPHITHI OCHOBHBIE IOJIOKEHHSI TEMbI; B OTBETE
MPOCIEKUBACTCA UeTKash CTPYKTypa, JIOTHYECKas MOCIeAOBaTEIbHOCTh, OTpaXKkaromias
CYIIIHOCTh PACKpbIBAEMbIX TMOHATHH, TEOpUH, sBICHUN. OTBET U3J0KEH JHUTEPATyPHBIM
SI3BIKOM B TEpMHUHAX HayKu. B oTBeTe JOmyIeHbl HEOYEThl, MCIPABICHHBIE CTYJEHTOM C
MOMOIIbIO MPEToaBaTeNs

- 6-7 0anj0B BBICTABJSIETCS CTYAEHTY, €CJM JaH TIOJIHBIHA, pa3BepHYTHIA OTBET Ha
MOCTaBJIEHHBIA BOMpPOC, IIOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HaHUH 00 0OBeKTe,
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIE MOJIOKEHUSI TEMbI; B OTBETE MPOCIEKUBACTCS YETKas
CTPYKTypa, JIOTHYECKas I[OCJIeJOBATEIbHOCTh, OTpaXKaloliasi CYIIHOCTb PAaCKPbIBAEMBIX
NOHATHUH, Teopuil, siBJIeHNN. 3HaHUEe 00 00BEKTE TEMOHCTPUPYETCs Ha (pOoHE MOHUMAHUS €T0 B
CUCTEME JAaHHOMW HayKh M MEXIUCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JHUTEpaTypHbIM
SI3BIKOM B TepMUHAX HayKu. MoryT ObITh TOMYIICHBl HEIOYETHI B ONPEACICHUHN IMOHSITHH,
UCIPABJIEHHBIE CTYJJIEHTOM CaMOCTOSITENILHO B MPOIIECCE OTBETA.

- 8-9 0an0B BBICTABJISIETCSl CTYAEHTY, €CJIM JaH TOJHBIA, pa3BepHYTHI OTBET Ha
MOCTaBJICHHBI BOMpPOC, IIOKa3aHa COBOKYITHOCTb OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
MPOSIBIISIONIASICS B CBOOOHOM OIEPHPOBAHUM MOHSATUSMHU, YMEHUU BBIJICIUTH CYIIECTBEHHBIC
U HECYIIECTBEHHbIE €ro MpU3HAKH, NMPUYMHHO-CIEACTBEHHbIE CBS3U. 3HaHHE 00 OOBeKTe
JIEMOHCTpHpYyeTcs Ha (OHE TTOHUMAaHUS €T0 B CUCTEME JAHHON HAyKU U MEXIUCIUILTUHAPHBIX
cBsazeil. OtrBer GdopMmynupyercs B TEepMHUHAX HAyKH, H3JI0KEH JIUTEPATYPHBIM S3BIKOM,
JIOTUYEH, J0Ka3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3UILIMIO CTYIEHTA.

bannet 3a memy 6vigodamca Kaxk cpeoHuil 0ann no 3a0AGHHLIM CHYOEHHLY 60NPOCAM, HE
cuumasn Koau4ecmeo «Hagoo0AWUX» U YymoUHAIOUWUX 60NPOCOE.

bannwl 3a mexywiyro ammecmayuio b1600Amca KaK CpeoHUll 0aul no 6cem memam.

Bonpocsl k 3auety no aucuunuHe 3a 6 cemectp u 7 cemectp 30

1. Kakumu  ¢dakTtopamu  0o0ycioBiIeHa  TOTPEOHOCTH B BBICOKOHAJSKHBIX U
BbICOKOd P (hekTuBHBIX ACYTII.

OcHOBHBIE MPUYHHBI 00YCIIaBIMBAOITUMU HeoOxoauMocTh 3ameHsl ACYTII.

Uro BKItOUYaeT B ce0st HH(POPMAIUA O TEXHOIOTMYECKOM MPOLIECCE.

OcHoBHble GpyHKIIMU coBpeMeHHbIX ACYTII.

OcHoBHbIe pyHKINHU yeroBeka B ACY

HCILY. Onpenenenne. OCHOBHBIE TPEOOBaHMUS.

CTpyKTypa COBPEMEHHOI0 aBTOMAaTHU3UPOBAHHOTO IPEANPUATHS - 11 ypOBEHb.

No gk



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.

CTpyKTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEATIPUSITHUS - 21 YPOBEHb.
CTpyKTypa COBPEMEHHOI0 aBTOMATHU3UPOBAHHOTO MPEANPUATHUS - 31 YPOBEHb.
CTpyKTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO IPEANPHUSITHS - 41 yPOBEHB.
CTpyKTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO IPEIIPHUSITHS - Si yPOBEHB.
CTpyKTypa COBPEMEHHOI0 aBTOMATHU3UPOBAHHOTO PEANPUATHS - 6If YPOBEHb.
Crpykrypa ACYTIL O6bekt ynpaBneHus. [JaTuuku ¥ UCTIOTHUTEIbHBIC MEXaHU3MBI.
Crpykrypa UCITY. KonTposep.

Crpyktypa UCITY. OcHOBHBIE 3a7]a4H, PEIIAE€MbIE KOHTPOJIEPOM.

VYnpasienue (KOHTpoJUIep) Ha 6a3e nepcoHansHoro kommbeiotrepa (PC based control).
Jloxansubrit koaTpoutep (PLC - Programmable Logic Controller)

CeteBoii komiuieke kouTpoiuiepoB (PLC, Network)

Pacnipenenénnbie Manomacmrabusie cucreMsl ympasieaus (DCS — Distributed Control
Systems, Smaller Scale)

[MonxomacmTabHbIe pactpeaenéunpie cucremsl ynpasienus (DCS, Full Scale)
Oco0eHHOCTH OMEepPAIMOHHBIX CUCTEM PEANbHOIO BPEMEHH U UX OTJIMYUS OT OOBIYHBIX
MHOTOITO0JIh30BaTEILCKUX onepanoHHbIX cuctem (OC).

[Tonpaznenenne OCPB.

Baxnrle misg noab3oBateneit ceoictea OCPB

CpencTBa TEXHOJIOTHYECKOTO TPOrPaMMHUPOBAHUS KOHTPOJLIEPOB.

[TpomebInneHHas ToKanbHast ceTh. OCHOBHBIC THIIBL.

Crenuduueckue 0COOEHHOCTH MPOMBIIIUICHHBIE CETH.

Cepsepa B ACYTIL

KomrnekcHast aBToMaTu3aivs poru3BOICTBA.

OcCHOBHBIE TCH/ICHIIUU Pa3BUTHs aBTOMaTH3auu. Tenaennus 1.

OcHOBHBIE TEHJICHIIUU Pa3BUTHs aBTOMaTH3aluu. TeHAeHIN 2.

OcHOBHBIE TEHJICHIIUU Pa3BUTHs aBTOMaTH3aluu. TeHaeHuus 3.

OcHOBHBIE TEHJICHIIUU Pa3BUTHs aBTOMaTH3aluu. TeHnaeHuus 4.

OcHOBHBIE TEHJICHIIUU Pa3BUTHs aBTOMaTH3aluu. TeHaeHnus 5.

OcHOBHBIE TEHJICHIIUU Pa3BUTHs aBTOMaTH3aluu. TeHaeHnus 6.

CoBpeMeHHbIE HalpaBIeHUS Pa3BUTHI MUKPOIPOLECCOPHBIX CPEACTB YIIPABJICHUS.
BepxHuii ypoBeHb yIpaBIICHUSI.

CoBpeMeHHBIE HAPABICHUS PAa3BUTHI MUKPOIPOIIECCOPHBIX CPEACTB YIIPABIICHUS.
CpenHuii ypoBEHb YIIPaBJICHUS.

CoBpeMeHHbIE HAPABICHUS Pa3BUTHI MUKPOIPOIIECCOPHBIX CPEACTB YIIPABJICHUS.
HwxHuii ypoBeHb ylpaBiIeHHUS.

Oransl coznanus ACYTIL. ®opmupoanue tpebosanuii k AC. Oransr 1.1, 1.2, 1.3.
Oransl co3ganus ACYTII. Pazpabortka konnenimu AC. Otans 2.

Otanel co3ganust ACYTII. Texuuueckoe 3ajlaHie U 3CKU3HBIN MTPOEKT. DTansl 3 u 4.
Oramnbl co3ganus ACYTII. Texuudyeckuii mpoeKT. DTamsl 5.

Oramnbl co3ganus ACYTII. Pabouas nokymeHnTamnus. Dtamnsi 6.

Orarnel cozmaausa ACYTII. Beox B geiicrsue. Dtanst 7.1, 7.2, 7.3, 7.4.

Orarnel cozmauusa ACYTII. Beox B geiicrsue. Dtanst 7.5, 7.6, 7.7, 7.8.

Oramnsl co3ganus ACYTII. ConpoBoxnaenne AC. Dtamnsl 8.1, 8.2.

CucremMa  aBTOMAaTU3UPOBAHHOTO  MpoekTupoBaHusa.  OOoOIIeHHas  CTPYKTypa
obecneuenus CAIIP.

Maremaruueckoe obecrieuenre CAIIP.

Texnnueckoe ocHamenue CATIIP.

®ynkuuu BecrpoeHHoit CAIIP.



50.

51.
52.
53.
54.

55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

ABTOMaTU3UPOBAaHHAsA CUCTEMA YIpaBiIeHUs TexHojornueckumu npoueccamu (ACYTII).
Obecneuenne ACYTIIL.

Texuuueckoe obecrieuenne ACYTIIL

Matemaruueckoe obecnieuenue ACYTII.

Opranm3anuonHoe u Meroaundeckoe ooecneuenne ACYTII.

IlonaTHe OTKpBITON cHUCTEeMBI. lIpuMEHEHUE OTKPBITBIX CUCTEM B IIPOMBILNUICHHOU
aBTOMAaTH3AIIIH.

IToHsSITHE OTKPBITOM CUCTEMBI.

OcHOBHBIE HAMPaBIEHUS TIO CO3AHUIO OTKPBITHIX ccTeM. CTaHIapTHBIE MEXaHU3MBI
o0ecreueHns OTKPBITOCTU CUCTEM.

OcHoOBHBIE TEXHUYECKHUE pelIeHus, obecneunBaromue oTkpoiTocth [TTK.
OTtkpeiTas apxutekTrypa no cranaapty |[EEE. OcnoBHbIe uepThI.
Onpenencuue IEEE/POSIX.

Omnpenenenne NIST.

[TpyHIMIIBI U TEXHOJIOTMH CO3JaHUsI OTKPBITHIX IporpaMMHBIX cucteM. DDE.
Knuent DDE.

Cepsep DDE.

Ceanc DDE.

Tpan3zakius DDE.

[TpyHLIMIIBI U TEXHOJIOTHU CO3AaHUSI OTKPBITHIX MporpamMmubix cucteM. OLE.
[IpunoxxeHus TUIA «KITHEHT-CEPBEP.

Onucanue Texnonorun — COM/DCOM.

Uro Takoe 60a3za JaHHBIX?

. Kimaccudukanms 6a3 maHHbIX

Uro Takoe 0a3za JaHHBIX

Knaccudukamnms 6a3 naHHBIX

CYbJ

Knuenter CYBJ]

Pensimonnbie 6a3bl TaHHBIX

ITonsgatue MmeTamoneau

Yro Takoe SQL

00630p oneparopoB SQL

CrtpykTypa Tabnuil pensuoHHbX bJ/]

[IpencraBienue yrcesn, CHMBOJIOB, AaT, BpDEMEHH U APYTUX TUIIOB JaHHBIX
Omnwucanue s3bika 3anpocoB K pesinnoHHbsM CYB/I- SQL

Tumer qanaerx SQL.

Omnucanue oomena nporpamm ¢ CYBJI Ha 6a3ze npaiisepa ODBC

O0pasen OuJera K 3a4ety

T'PO3HEHCKHUH IFOCYJAPCTBEHHBIIN HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BWJIET Ne 1

Huctummaa SCADA-cucTeMBl B ABTOMATH3MPOBAHHOM NPOU3BO/ICTBE

Nuctutyt SHEPreTUKHU CIIEIINATBbHOCTh YUTC cemectp__ 6

1. OcHoBHBIC TEHJEHIIUN PA3BUTHS aBToMaTH3anuu. Teraenmus 1.

2. @Oynkiuu BctpoenHon CATIP.

«

YTBEPXIAIO:
» 20 T 3aB. kadeapoii




Kpurtepuun onenku 3auera

Tabmuma 5.
Bawt YpoBeHb Kpurtepuu onieHuBaHUs YPOBHSI 0CBOEHUS THCHUILIMHAPHBIX
OCBOEHM KOMIIeTeHIUIi ocjie H3yYeHus y4eOHOro MaTepuajia
CryneHT npaBUILHO OTBETHJI HA TEOPETHUYECKHUE, TPAKTUYECKHUE U
15-20 MakcumanbHbIH KOMILJIEKCHBIE BOIIPOCHI Ouiiera. [lokaszan oTIinYHble 3HaHus B
YpPOBEHb paMKax yCBOGHHOTO y4eOHOoro Matepuana. OTBETHII Ha Bce
JOTIOJTHUTEIBHBIE BOIPOCHI
CTyAeHT OTBETHII Ha TEOPETHUYECKNE, TPAKTUIECKUE U KOMIUICKCHBIE
10-15 Cpennuit BOIIPOCHI OmiieTa ¢ HeOoMbIIMMHU HeTouyHOCTIMU. [Tokasan xopomue
YPOBEHb 3HAHMA B PaMKax YCBOCHHOTO ydeOHOro Matepuaia. OTBeTHI Ha
OOJIBIIMHCTBO JONOJTHUTEIBHBIX BOIPOCOB
CTyaeHT OTBETHIJ Ha TEOPETHUECKUE, TPAKTUYECKHE U KOMILJICKCHBIE
I —— BOITPOCHI OMJIETA C CYHIECTBEHHBIMU HETOYHOCTAMH. [Tokazain
5-10 YPOBEHb YIOBJIETBOPUTEIILHBIE 3HAHUS B PAMKaX YCBOEHHOTO
ydeOHOro Matepuana. IIpu oTBeTax Ha JOMOIHUTEIBHBIE BOIIPOCHI
OBUIO JTOMYIIEHO MHOTO HETOYHOCTEH.
[Ipu oTBeTe Ha TeOpeTHUYECKHE, MPAKTUIECKHUE U KOMIUIEKCHBIE
MuHUMaTbHBIH BOIIPOCHI OMJIETa CTYIEHT MPOAEMOHCTPHPOBAI HEJJOCTATOYHBIH
0-5 YPOBEHB HE ypoBeHb 3HaHui. [Ipu oTBETax Ha JONOIHUTEIbHBIE
JOCTUTHYT BOITPOCHI OBLIO JIOTYIIEHO MHOXKECTBO HETIPABMIIBHBIX

OTBCTOB.

Bonpocsl k nepBoii aTTecTanyu 3a / ceMecTp

1.
2.
3.

B2 oo~

11.
12.
13.

14.

15.
16.

17.
18.
19.
20.

0.

Konuemmusa SCADA u ee ocodeHHOCTH

OcHoBHBbIE CTpYKTYypHBIe KOMIOHEHTHI SCADA/

Xapakrepuctuku SCADA-mporpamm. OO11rie CBeACHUS U CTPYKTYPHBIE OCOOCHHOCTH
SCADA-nporpammax

Xapaxrepuctuku SCADA-nporpamm. @yHKIIMOHAIBHBIE XapakTepucTUku SCADA-
mporpamm

Xapakrepuctuku SCADA-nporpamm. AnnapaTHo-iporpaMMHast mardopma u
XapaKTEPUCTUKHU MOJTHOTHI OTKPBITOCTH.

Xapaxrepuctuku SCADA-niporpamm. /laHHBIE O pacIpOCTPaHEHUH U CONPOBOKICHUH,
CTOUMOCTHBIE XapaKTEPUCTUKH.

[onp3oBarenu npumenstonye B ceoeit nesrenbHocTn SCADA-porpaMMsi.
[Tonynsapusie SCADA-nporpaMMel.

[Tpumepnsiit Habop naker SCADA nporpamMmsl.

[Tpumepnsiit Habop makeT SCADA mporpamMmbl HCTIOIB3YIOMWA TUITOBYIO TEXHOJIOTHIO
COM/DCOM wu oobektor ActiveX.

[ToBbrmenne HanéxHoCTH padoTel SCADA-TIpOrpamMMmBI.

Ocnosubie pynkmun SCADA-cuctem

Omnepatop (wmm nucreryep), padotatomuii co SCADA-cucTeMoil, BBIOTHSAET
cnenyromue ¢ yHKIUH.

Ocob6ennoctn SCADA kak mporiecca yrpaBieHHsS B COBPEMEHHBIX JUCIIETYEPCKHUX
cucreMax

OcHOBHBIE BO3MOXHOCTH U cpeAcTBa, npucyiue Bcem SCADA-cuctemam

OcHOBHBIE 3TaIlbl MPOEKTUPOBAHUS CUCTEMBI aBTOMaTU3aluu Ha ocHoBe SCADA -
CUCTEMBbI

Hcnonp3yemblie mporpaMMHO-aIapaTHble MIaThOpPMBI.

Crioco0sI peasi3aiiuy CBs3M C YCTPOWCTBAaMH BBOA/BBIBOIA.

Nmeromuecs cpencTBa ceTeBON MOIEPIKKH.

Berpoennble koMaHAHbBIE SI3bIKH, MOJIEp)KUBaeMble 0a3bl TaHHBIX U TpadudecKue




BO3MO>XHOCTH.

21. XapakrepucTuku nosHoThl oTkpeiTocT SCADA-cuctem

22. DxcrmuryatannonHblie xapakrepuctuku SCADA-cucteM. Y 100CTBO UCITOIB30BAHUS.

23. DkcrmyatanuoHHbie xapakrepuctuku SCADA-cucrem. Hannuue u kauecTBo
TEXHUYECKON MOIIEPIKKH.

24. Dxcrnyataunonssle xapaktepuctuku SCADA-cucrem. Pycudukanus.

25. CroumocTtHbie xapakTepuctuku SCADA-cucrem. CTOMMOCTh MPOTPpaMMHO-aNapaTHON
w1atopmbl. CTOUMOCTH CUCTEMBI.

26. CroumoctHbie xapakTepucTuku SCADA-cuctem. CTOMMOCTh OCBOEHUS CHCTEMBI.
CTouMOCTb CONPOBOXKACHHUS.

O0pasen OnJieTa K nnepBoi pyde:xHoil aTTecTanuu

T'PO3HEHCKHU I'OCYJAPCTBEHHbBIN HE®TAHOU TEXHUYECKUHW YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecramus Nel

Jucnunmuaa SCADA-cucTeMbl B ABTOMATHU3HMPOBAHHOM IIPOM3BO/ICTBE

Nuctutyt SHEPreTUKHU CIIEIINATBbHOCTh YUTC cemectp__ 7
1. Xapaxkrepuctuku SCADA-niporpamm. dyHk1roHansHble Xapakrepuctuku SCADA-
porpamMm

2. OkcmryaranuonHble xapaktepuctuku SCADA-cucrem. Pycudukarms.

YTBEPX/IAIO:
« » 20__r. [IpenonaBatens

Bomnpockl ko BTOpPoii aTTecTauuu 3a 7 cemecTp

PaGouee mecto nucnieruepa (oneparopa). ['padudeckuii uaTepdeiic moap30BaTEN.

TpeboBanust sproHoMuKH 1pu paspadotke APM. TpeGoBaHus K MynbTaM yIpaBICHHUS.

TpebGoBanust 3proHoMuku npu pazpadorke APM. TpeboBaHus: K MHEMOCXEMaM.

TpeboBanus sproHoMuKH 1pu paspadotke APM. TpeGoBaHus K MHEMOCXEMAaM.

Mexanmsm OLE for Process Control (OPC) kak OCHOBHO# CIoco0 B3aUMOJCHCTBHUS

SCADA-cucTeMbl ¢ BHEIIHUM MUPOM.

Benenue apxuBo nanueix B SCADA-cucteme. TpeHbI.

Benenue apxuBoB nanabix B SCADA-cucreme. AmapMel.

BcerpoeHHBIE S3BIKH POTPAaMMHUPOBAHUS.

ba3bl nanusix B SCADA. OcHoBuble nonstus bJ1. Kpatkas ucropus pazsutust b1

10. bassr ganabix B SCADA. Oco0eHHOCTH MPOMBINUIEHHBIX 0a3 ganHbx. Microsoft SQL-
cepBep. OCHOBHBIC XapaKTEPUCTHUKH.

11. SCADA u Internet.

12. Bonpocs! Hanexuoctn SCADA-cuctem.

13. PezepBupoBanne B SCADA-cucremax.

14. Beibop SCADA-cucrembl. O0Omiuii moxo.

15. Beibop SCADA-cucrtemsi.

16. Tennennuu pazputusi SCADA-cucrem. Y nanennsie TepmuHaist (RTU).

17. Tennennuu passutust SCADA-cucrem. Kanassl cBsi3u (CS).

18. Tennenuuu passutust SCADA-cucrem. /lucnerdepckue myHKTH ypasienus (MTU)

19. Tenpenunu pazsutusit SCADA-cucrem. OnepaniioHHbIC CUCTEMBI.

abrowdE

© oo ~No



O0pazen Ousera Ko BTOpPOi py0e:KHOI aTTecTalliu
TPO3HEHCKUU I'OCYJAPCTBEHHBIH HEDTAHON TEXHUYECKHUHW YHUBEPCUTET

BUJIET Ne 1
PyOe:xxnas arrecranus Ne2
Juctummaa SCADA-cucTeMBl B ABTOMATH3MPOBAHHOM NPOU3BO/ICTBE
Nuctutyt DHEPreTHKH CIICIHAIIFHOCTh YUTC____ cemectp__ 7

1. Pabouee mecto aucrierdepa (oneparopa). ['padudecknii uaTepdeiic moap3oBaTens.
2. Bri6op SCADA-cuctemsl.

YTBEPXIAIO:
« » 20 T [IpenonaBarens

KpuTepuu oneHkH (B paMKax TeKylleil aTTecTaluu 7-ro ceMecTpa)

B cooTBeTcTBHUM ¢ TOJOXKEHHEM O OaUIbHO-PEHTUHTOBOM CHUCTEME OIIGHKH Y4eOHOM
nestenbHocTH cTyaenta [THTY, pacnpenenenne 0anioB MO BHAaM CEMECTPOBBIX OTYETHOCTEH
OCYILECTBIISICTCS CIIEYIOIUM 00pa3oM:

Tabmnuma 6.
Buowvt omuemnocmeii bannvi(max)
Oyenka Ammecmayuu 1 amm 2 amm Bcezo
Oesmenvrocmu | 1€KyIIUHA KOHTPOJb 15 15 30
cmyodenma 6 Py0OexxHbIl KOHTPOJIB 20 20 40
npoyecce CamocrositenpHas pabora 15 15
(00016(;}(;[ 66?;}!5106) Hocemaemocts S 10 15
NUTOIo 100

KpuTtepuu onieHKH 0TBETOB HA TeOpPeTHYECKHE BOMPOCHI:
Kputepumn onenku (B pamkax 11 u 2ii TeKyIiei aTTecTaumn)

Pernamentom BPC I'THTY npexycmorpeno 15 6aminoB 3a Tekymiyro arrecranuto. Kpurepuu
OIICHKHU Pa3pabOoTaHbl, UCXOJ U3 pa3lieleHus 0aUIoB: 32 TEKYIIyl0 arTecTanuio 6 0amioB 3a
OCBOEHHE TEOPETUYECKUX BOMPOCOB AMCLUUILUIMHBI, 9 OallJIOB — 32 OCBOEHHUE MPAKTHYECKHUX
3aJJaHuH.

Kpurepun ouneHKku O0TBEeTOB HA TeopeTHYeCKHE BONPOCHI K MEePBO M BTOPOM TeKylluei
aTTecTalMu:

- 0 0a/U10B BBICTABJISIETCH CTYAEHTY, €CJIM JIaH HETOJHBIM OTBET, MPEICTABISIONIMN CO00H
paSPOSHGHHBIG 3HAHUsA I10 TEMC BOHpOC& C CyH_IeCTBeHHBIMI/I OLHI/I6KaMI/I B onpeneneHHﬂx.
[IpucyTcTBYIOT (parMeHTapHOCTh, HEJIOTHYHOCTh W3JIOkKEeHHUs. CTYIEHT HE OCO3HAEeT CBS3h
JaHHOT'O IIOHATHA, TeopI/II/I, SIBJICHUS C ,Z[I)YTI/IMI/I O6’beKTaMI/I JOUCIHUIIJIINHEBI. OTCYTCTByIOT
BBIBOABI, KOHKpPETH3allMsl W JIOKAa3aTelNbHOCTh  HW3JIOKEHWs. Peub  HerpamoTHasl.
I[OHO.HHI/ITGJII:HBIG n YTO‘-IHSIIOH_II/IG BOHpOCBI npeno;[aBaTemI HEC HpI/IBOI[HT K KOppeKLII/II/I OTBECTAa
CTYyJICHTA HE TOJIbKO Ha IMOCTaBJIEHHBIN BONIPOC, HO U HA APYTHE BOTPOCHI TUCIUILIAHEI.

- 1 0aaa BBICTaBJSAETCH CTYAEHTY, [PU HAJUYUM KOHCIIEKTOB, €CIIM JIaH HEIOCTAaTOYHO
MOJIHBIA W HEJOCTAaTOYHO Pa3BepHYTHIM OTBET. JlorMka W MOCIEAOBATEIBHOCTD H3JIOXKEHUS
UMEIOT HapylueHus. JlomymieHsl omMOKH B PacKpbITUH MOHSATHH, yIOTpeOICHUH TEPMHUHOB.
CTtyneHT HE CHOCOOEH CaMOCTOATENBHO BBIICIUTH CYIICCTBEHHBIE M HECYIIECTBCHHBIC
NPU3HAKNA U MPUYMHHO-CJIEICTBEHHbIE CBA3U. CTYAEHT MOKET KOHKPETH3UPOBATh



000011IeHHbIE 3HAHUS, JI0Ka3aB HAa MPHUMEpax WX OCHOBHBIE MOJOXKEHHUS TOJBKO C MOMOIIbIO
npenojasarens. PedeBoe oopmienue Tpedyer nonpaBoK, KOPPEKLUH.

- 2 Oanabl BbICTaBJIsIeTCS CTYAEHTY, ecJM JlaH T[OJHBIH, HO HEJOCTaTOYHO
MOCJIEIOBATEIbHBI OTBET Ha MOCTABJICHHBIM BOIMPOC, HO MpPU ITOM IOKa3aHO YMEHUE
BBIIETIUTH CYIECTBEHHBIE M HECYLIECTBEHHbIC NMPU3HAKK U MPUUYMHHO- CIIEJCTBEHHBIEC CBS3U.
OTBeT JOrMuYeH W W3JI0KEH B TePMHHAX Hayku. MoryT ObITh nomyiieHsl 1-2 ommOku B
ONpeeNIeHU  OCHOBHBIX  TOHATUH, KOTOpBIE CTYACGHT  3aTpyAHSIETCS  HCIPAaBUTH
CaMOCTOSITENIBHO.

- 3-4 6aanbl BBICTABJISIETCSl CTYAEHTY, €CJIM JaH TIOJHBIA, pa3BEpHYTHIH OTBET Ha
MOCTaBJICHHBIM BOMPOC, IMOKA3aHO YMEHHE BBIACIUTH CYHIECTBEHHbIE W HECYIIECCTBEHHBIE
MPU3HAKU, IPUYMHHO- CJIEJICTBEHHBIE CBSA3H. OTBET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3TI0KEH
B TepmMuHax Hayku. OJHAKO [OMYIICHBl HE3HAYUTENIbHBIE OIMUOKA WU HEJOYETHI,
HCIIPABIIEHHBIE CTYJICHTOM C TIOMOIIIbIO «HABOSIINX» BOIIPOCOB MPENOaBaTels.

- 5-6 Oamabl BBICTABJSETCH CTYAEHTY, €CJM JaH I[IOJHBIH, pPa3BEpPHYTHIH OTBET Ha
MOCTaBJIEHHBIA BOMNPOC, JI0OKA3aTEIbHO PACKPHITHI OCHOBHBIE IOJIOKEHHSI TEMbI; B OTBETE
MPOCIEKUBACTCA UeTKash CTPYKTypa, JIOTMYECKas MOCIeAOBaTENbHOCTh, OTpaXKkaromias
CYIIHOCTh PACKpbIBAEMbIX TMOHATHH, TEOpHUH, sBICHUH. OTBET U3J0XKEH JHUTEPATypPHBIM
SI3BIKOM B TEpPMHUHAX HayKu. B oTBeTe JOmyIeHbl HEOYEThl, MUCIPABICHHBIE CTYJECHTOM C
MOMOIIbIO MPEIoaBaTeNs

- 6-7 0aaI0B BBICTABJISETCSl CTYAEHTY, €CJM JaH TIONHBIA, pa3BEpPHYTHIM OTBET Ha
MOCTaBJICHHBIA BOMpPOC, IIOKa3aHa COBOKYIHOCTh OCO3HAaHHBIX 3HaHUNH 00 o0OBeKTe,
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIE TOJIOKEHUSI TEMbI; B OTBETE IPOCIEKUBACTCS YETKas
CTPYKTypa, JIOTHYECKas IOCJIeJOBATEIbHOCTh, OTpaXKalolasi CYIIHOCTb PAaCKPbIBAEMBIX
NOHATHH, Teopui, siBJIeHNN. 3HaHUuEe 00 00BEKTE TEMOHCTPUPYETCS Ha (pOHE MOHUMAHHS €T0 B
CUCTEME JAaHHOMW HayKh M MEXIHUCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JHUTEpPaTypHbIM
SI3BIKOM B TepMUHAX HayKu. Moryt OBITh JOMYIICHBI HEIOYETHI B ONPEACICHUHU IMOHSITHH,
HCIIPABIIEHHBIE CTYJIEHTOM CaMOCTOSITEJIbHO B IPOIIECCE OTBETA.

- 8-9 OanioB BbICTaBJsIETCSl CTYAEHTY, €CJdM JaH TIOJHBIA, pa3BepHYTHIA OTBET Ha
MOCTaBJIEHHBI BOMpPOC, IIOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUN 00 0OBeKTe,
MPOSIBIISIONIASICS B CBOOOJHOM OIEPHUPOBAHUM MOHSATUSMHU, YMEHUU BBIJICIUTH CYIIECTBEHHBIC
U HECYIIECTBEHHbIE €ro MpPU3HAKH, NMPUYMHHO-CIEACTBEHHbIE CBS3U. 3HaHHE 00 oOBeKTe
JIEMOHCTpHpYyeTcs Ha (OHE TTOHUMAaHUS €T0 B CUCTEME JAHHON HAyKU U MEXIUCIMILTUHAPHBIX
cBsazeil. OtBer GdopMmynupyercs B TepMHUHAX HAyKH, H3JI0KEH JHUTEPATYPHBIM S3BIKOM,
JIOTUYEH, J0Ka3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYIEHTA.

bannet 3a memy 6vigodamca Kaxk cpeoHuil 0ann no 3a0AGHHLIM CHYOEHHLY 60NpPOCAM, HE
cuumasn Koau4ecmeo «Hago0AUUX» U YmoUHAOUWUX 60NPOCOE.

Bannwl 3a mexywiyro ammecmayuio b1600AmcA KaK CPeOHUIl 6ail no 6cem memam.

Bonpocsl K 3k3aMeHy 10 JUCHHILINHE 32 / ceMecTp

1. Konuemmus SCADA u ee ocodeHHOCTH

2. OcHoBHbIE cTpyKTypHBIE KOMITOHEHTH SCADA.

3. Xapakrepuctuku SCADA-nporpamm. O011rie CBEACHUS U CTPYKTYPHBIE OCOOCHHOCTH
SCADA-nporpammax

4. Xapakrepuctuku SCADA-nporpamm. @yHKIMOHaNbHBIE XapakTepucTUKH SCADA -
IpOrpaMMm

5. Xapakrepuctuku SCADA-nporpamm. AnmnapaTHO-iporpaMMHast mardopma u
XapaKTEPUCTHKH MTOJHOThHI OTKPBITOCTH.

6. Xapakrepuctuku SCADA-nporpamm. JlaHHBIE O pacIpOCTPAaHEHUH U COIPOBOXKICHUH,
CTOMMOCTHBIE XapaKTePUCTUKU.

7. Tlonp3oBaTenu mpumMeHstonue B cBoeit nesrenbHoctd SCADA-IporpaMMel.
8. TMomynsapusie SCADA-nporpaMMsl.
9. IIpumepnsiii Ha6op naker SCADA nporpaMmsi.



10.

11.
12.
13.

14.

15.
16.

17.
18.
19.
20.

21.
22.
23.

24.
25.

26.

20.
21.
22.
23.
24.

25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

[Tpumepnsiii Habop makeT SCADA mporpaMMbl HCTIOIB3YIOMIUNA TUTIOBYIO TEXHOJIOTHIO
COM/DCOM wu o6bektor ActiveX.

[ToBbrmenne HanéxuaocTH padboTel SCADA-TIpOorpamMMmBI.

Ocnosuble pynkmmn SCADA-cuctem

Omnepatop (wmm nucrneryep), padotatomuii co SCADA-cucTeMoil, BBIOTHSAET
cnenyromue ¢ yHKIUH.

Ocob6ennoctn SCADA kak mporiecca yrpaBiieHHsS B COBPEMEHHBIX JUCIIETYSPCKHUX
cucreMax

OcHOBHBIE BO3MOXHOCTH U cpeAcTBa, npucyire Bcem SCADA-cuctemam

OcHoOBHBIE 3TaIlbl NPOEKTUPOBAHUS CUCTEMBI aBTOMaTU3aluu Ha ocHoBe SCADA -
CUCTEMBbI

Hcnonb3yeMbie mporpaMMHO-aMapaTHbIE MIATHOPMBI.

Crioco0sI peasi3aiuy CBs3U C YCTPOWCTBAaMH BBOA/BBIBOIA.

Nmeromuecs cpencTBa ceTeBON MOICPIKKH.

Berpoennbie KoMaHHBIE S3bIKH, TIOJIZIEPKUBAEMbIe 0a3bl JaHHBIX U rpaduueckue
BO3MOXHOCTH.

XapakTepucTuku moJHOTHl OTKpeITOCTH SCADA-cuctem

OkcryataunonHble XxapakTepuctuku SCADA-cuctem. Y 100CTBO UCTIONIB30BAHUS.
OxkcmyatauroHHble Xxapaktepuctuku SCADA-cucrem. Hanuuue u kauecTBo
TEXHUYECKOMN MOAIEPKKH.

Okcrryatannonsble XxapakTepuctuku SCADA-cucrem. Pycudukanus.

CroumoctHsble xapakrepuctuku SCADA-cuctem. CTOUMOCTB IPOrpaMMHO-anapaTHON
mwiatopmbl. CTOMMOCTh CUCTEMBI.

CroumoctHsble xapakrepuctuku SCADA-cuctem. CTOUMOCTh OCBOEHUSI CUCTEMBI.
CTOMMOCTBH CONTPOBOXKACHUS.

Pabouee mecto aucnerdepa (oneparopa). ['padudeckuii uaTepdeEiic noap30BaTENs.
TpeboBanust 3proHoMuku npu pazpadorke APM. TpeboBaHus K mMynbTaM yIpaBlICHHUS.
TpeboBanus sproHoMukH 1pu papadotke APM. TpeGoBaHus K MHEMOCXEMAaM.
TpebGoBanust 3proHoMuku mpu pazpadorke APM. TpeboBaHusi K MHEMOCXEMaM.
Mexanuszm OLE for Process Control (OPC) kak OCHOBHOUW CrOCOO B3auMOJICHCTBHS
SCADA-cucTemMbl ¢ BHEIITHUM MHPOM.

Benenue apxuBo nanuaeix B SCADA-cucteme. TpeHbI.

Benenue apxuBoB nanabix B SCADA-cucteme. AnmapMel.

BcerpoeHHbIE S3BIKM POTPAaMMHUPOBAHUS.

baser nanubix B SCADA. OcnoBabie noHsTus bJl. KpaTtkas ucropus pazsurus b/I.
baspr nqanubix B SCADA. Oco0eHHOCTH MPOMBINIICHHBIX 0a3 nanHbix. Microsoft SQL-
cepBep. OCHOBHBIE XapaKTEPUCTUKH.

SCADA u Internet.

Bompocs! Haaexxnoctn SCADA-cucrem.

PesepBupoBanne B SCADA-cucremax.

Br16op SCADA-cucrembl. O0munii moxoj.

Bri6op SCADA-cuctemsl.

Tennennuu passutus SCADA-cucrem. Y nanernsie Tepmunans (RTU).

Tennenuuu pazsutus SCADA-cuctem. Kanansi csizu (CS).

Tennennuu passutust SCADA-cucrem. /lucneryepckue myHKTH ynpasienus (MTU)
Tennenuuu pazputusi SCADA-cucteM. OnepalliOHHbIE CUCTEMBI.



Oo0pazen 0Oustera K 3K3aMeHy

T'PO3HEHCKUU I'OCYJJAPCTBEHHBIH HEDTAHON TEXHUYECKHUHW YHUBEPCUTET

BWJIET Ne 1

Huctummaa SCADA-cucTeMBl B ABTOMATH3HMPOBAHHOM NPOU3BO/ICTBE

Nuctutyt

OHCPIreTUKHU

CHENHUAILHOCTD YUTC cemectp__ 7

1. Ocob6ennoctu SCADA kak mporiiecca yrnpaBiIeHUsI B COBPEMEHHBIX TUCTIETYEPCKUX

CHUCTEMaAxX

2. PesepBupoBanune B SCADA-cucremax.

«

»

YTBEPXJIAIO:

20 1. 3aB. kadenpoii

Tabmuua 7. IlIkana oneHMBaHUsl yPOBHS 3HAHUI NIPU IIpUEMe SK3aMeHa

Bamt YpoBenn Kpurepun OUEHUBAHHS YPOBHS OCBOCHHSI IHCIMILTHHAPHDIX
OCBOEHHA KOMIIeTEeHIUIi MocJie u3yYeHHUsl y4eOHOro MmarepuaJia
CTyneHT mpaBHJIbHO OTBETUJI Ha TEOPETHUECKHE, TPAKTUUECKHE U
15-20 MaxkcuManbHbIN KOMIUIEKCHBIE BOTIPOCHI Omieta. [Tokazan oTITuvHbIe 3HAHUS B
YpOBEHb pamKax ycBOeHHOro yueOHoro marepuana. OTBeTHII Ha BCe
JOTIOJTHUTENBHBIE BOITPOCHI
CTyneHT OTBETHUJI Ha TEOPETUUECKHE, TPAKTUUECKUE U KOMILJIEKCHBIE
10-15 Cpennuii BOTIPOCHI OmIIeTa ¢ HeOONBITMMH HeTOUHOCTsIMH. [Tokazan xoporire
YpOBEHb 3HAHUA B paMKaxX YCBOGHHOT0 yuyeOHoro matepuaia. OTBeTUI Ha
OOJIBIIUHCTBO TOTOJHUTEIbHBIX BOIIPOCOB
CTyneHT OTBETHUJI Ha TEOPETUUECKHUE, TPAKTUUECKUE U KOMILJIEKCHBIE
M . BOTIPOCHI OHIIETa C CYIIECTBEHHBIMHU HETOUHOCTsIMU. [Tokazan
WHUMAITbHBIN
5-10 — YIOBJICTBOPUTEIBHBIC 3HAHUS B paAMKaX YCBOSHHOTO
yueOHoro Marepuana. [Ipu oTBeTax Ha JOMOTHUTEIbHBIC BOIPOCHI
OBUIO TOMYIIEHO MHOTO HETOYHOCTEH.
[Ipu oTBeTe Ha TeOpeTUUECKUE, TPAKTUYECKUE U KOMILIEKCHBIE
MuHUMaIbHBII BOIIPOCHI OMIIeTa CTYACHT MPOJIEMOHCTPUPOBAI HEJJOCTATOYHBIH
0-5 YPOBEHB HE ypOBEHb 3HaHM. [Ipu oTBETax Ha JONOJIHUTEIbHbBIE
JOCTUTHYT BOIPOCHI OBLIO AOMYIIEHO MHOXKECTBO HEMPABUIbHBIX

OTBCTOB.




Ilpunoostcenue 1
KOMILIEKT 3AJAHUM 1151 BBIIOJTHEHUS TIPAKTUYECKHAX PABOT

Cemectp 6 (OPO u 3®0)
3ananue Nel. 3HakoMCTBO co cpenoit pazpadborku npoekroB TRACE MODE.

Ieanb pa6oThl: OCBOUTH pabOTy ¢ KOMIIOHEHTAMHU WHTETPUPOBAHHOMN Cpebl pa3paboTKu
npoekroB Trace Mode 6.

IlocTaHoBKa 3agayM. O3HAWOMHUTBHCA C OCHOBHMMH KOMIIOHEHTAMHU HMHTETPUPOBAHHOMN
cpensr pazpabotku (MC) Trace Mode 6 — TiIaBHBIM OKHOM, HaBHTaTOPOM IPOCKTA, a TaKXKe
OCHOBHBIMH OIlEpalUsiMi — 3alyCK cpeibl, CO3JaHHE€ HOBOTO IPOEKTa, 3allyCK IMPOEKTa Ha
BBHITIOJTHEHUE M €r0 3aBepIICHHE, COXPaHEHHE MPOEKTa IS PEeNaKTHUPOBAHHS U BBITIOJHEHUS.
[Tony4yeHHbIE HABBIKK ABJISIOTCS 0a30BBIME T AanbHelmel paborsl B UC Trace Mode 6.

KoHTpoJibHBIE BOIPOCHI

Yro mpeacrasisieT coboii mpoekT B Trace Mode?

Uro siBsieTcst y3/10M MpoekTa?

Uro sBNIIETCS] KAaHAJIOM MPOEKTa?

Kaxkue BbI 3HaeTe 00bekTHI B Trace Mode?

B uem cyTh aBTONOCTpOCHMUS?

Kak 3arpy3urs C Trace Mode?

Kakue onepanuu penakTupoOBaHUsI MOYKHO BBITIOJTHHUTD C TIOMOIIIBIO MBITITH?
Kakue onepannu pegakTHpOBaHUS MOKHO BBIITOJIHUTH C IIOMOIIBIO KJIAaBUATYPHI?
Kax coxpanuts npoext?

10. Kak 3amycTuTh MpOEKT Ha BHITIOJIHEHHE?

©OoNDOA~WN R

3ananmne Ne2. Co3nanue NpoCTEHIEro MpoeKTa.

eab padoTbl: OCBOMTH MEXAaHHU3M aBTOIOCTPOCHUS KaHAJIOB METOJIOM «OT IIa0JIOHOBY,
MOJYYHUTh MPAKTHYECKHE HABBIKM B CO3JaHMK TIpOCTeiiiiero mpoekra B Trace Mode 6.

IlocranoBka 3agayu: co37aTh oOINEpaTOpCckuil HHTEpdEc (YeToBEKO-MaITUHHBIN
uHTepdelc) CUCTEMbl MOHUTOPHHTA, coaepxkamuii oguH y3en APM (aBTomatm3mpoBaHHOE
pabodee MECTO), HUCIOJIB3ys MEXaHU3M aBTOMOCTpOoeHUs kaHaioB Trace Mode meromom "oT
11a0I0HOB".

Pa3zpa6otka npoekra B IC BriItOUaeT ciieayronue npoueaypsol:

® CO3JaHUE CTPYKTYpPHI IPOEKTa B HABUTATOPE;

e KOH(UTypuUpOBaHUE WU Pa3pabOTKa CTPYKTYPHBIX COCTABIISIIOIINX — HAIPUMED,
pa3paboTka 11abI0HOB rpaMuecKuX FIKPaHOB OIEpaTopa, pa3padboTKa mabIoHOB
porpaMM, OMMCaHUe UCTOYHUKOB/IIPUEMHHUKOB U T.1.;

KOH(pHUTYprpoBaHHe HHPOPMAITMOHHBIX TOTOKOB;

BBIOOp anmapatHbIX cpencTtB ACY (KOMIBIOTEPOB, KOHTPOJUIEPOB U T.1I1.);

co3aHue y3ioB B cioe Cucrema U uxX KOHQUTypupOBaHUE;

pacrpenienieHne KaHajloB, CO3/IaHHBIX B PA3JIMYHBIX CIIOSIX CTPYKTYPHI, TIO y3JIaM H

KOH(pHUTypHpOBaHUE UHTEP(PEHCOB B3aMMOACUCTBUS KOMIIOHEHTOB B MH(OPMALIMOHHBIX

MOTOKAX;

® COXpaHEHHe MPOEKTa B €AMHBIN (Dailil U1 MOCIEeqYIONUIETro pelakTUPOBAHUS (C TOMOIIIBIO
koManAbl Coxpanuts uiu CoxpaHuTh Kak - CoXpaHeHUe IPOEKTa AJIs PEJaKTHUPOBAHMUS);
9KCIIOPT Y3JI0B B HAOOPHI (hailIoB JUIsl MOCIIEAYIOIIETro 3allycKa Mo/ yIpaBiIeHUEM

MoHHuTOpOB Trace Mode



3ananue Ne3. Jlo6aBienne GyHKIIMH YIIPABICHHUS.

Leap paboThl: BBECTM B COCTaB CHCTEMbl (YHKIHMIO YIOpPaBIE€HUS U IPOBECTU
MCCJIEJOBaHKE YIPABIAIOLIEro Bo3aeiicTBus ¢ momouisio I'D Knonka u I'D Tpenn.

IlocTaHoBKka 3aiaymM: B CO3JMaHHYIO Ha TPEABIAYIICH MPaKTHYECKON paboTe cucreMmy
MOHUTOPHHIA, colepxamyio oauH y3en APM, noGaButh ¢(yHKImio ympasineHus. Beectu B
coctaB rpaduueckoro 3kpaHa ['D, MO3BOJAIONIMK peaTn30BaTh BBOJ YHCIOBBIX 3HAYEHUU C
kinaBuatrypel. Co3maTh HOBBIA apryMeHT IIa0JIOHAa dKpaHa sl MX Ipuema. BBectu B cocTaB
rpadgudeckoro skpana ['D mjis mpocMoTpa M3MEHEHH 3HAUCHUI KaHAJIOB y3J1a BO BPEMEHHU.
KoHTpoJsbHbIE BOPOCHI

Kakwue HacTpanBaeMble CBOWCTBA UMEIOT rpa)udecKue HIEMEeHThI?
UYro takoe atpudyt ['D?
Kaxkwue cymecTBytoT Buabl aTpuOyTOB?
Uro Ha3bIBaeTCs AUHAMH3AIMEH aTpuodyra?
YTO OTHOCUTCS K TMHAMHYECKUM cBoiicTBaM [ O?
Jnist gero npenHazHavyeHbl GyHKIMK yripaBieHus ['D?
Kak 3amate ¢pynkuun ynpasiaeHus ['97?
Kakwue coObiTus npenonpenenens! 1 GyHkuuid yrnpasaeHus ['9?
. Kaxk cozmate I'D Kuomnka?
10. Kak cozmats I'D Tpenn?
11. JIns wero npennaznauen ['D Tpenn?
12. Kak co3natb kpuBbie B I'D Tpenn?
13. Kak BbI3BaTh OKHO HACTPOMKH CBSI3U apryMeHTa?

©CoOoNOAWNE

3ananue Ned. [Ipocreiimas o0paboTKa TaHHBIX.

ILeab paldoThI: NOIY4YUTh NPAKTUYECKHE HABBIKM pabOThl ¢ IIAOJOHOM IPOrpamMMBl,
penaxkTopoM si3bika Texno ST, coznanus npocreiinieil nmporpaMMsl Ha A3blke TexHo ST.
ITocTanoBKa 3axauu: B pa3pabOTaHHON Ha NMPEAbIIyLIINX IPAKTUYECKUX paboTax cucTeMe
MOHHUTOPHHTA C MOMOIIBI0O HOBOTO KOMIIOHEHTA MPOEKTa — MIa0JIoHa MPOrpaMMBbl CBsI3aTh IBa
UMEIONINXCA KaHalla onepanueil ciokeHud. [IpocymMmupoBaTh peanbHbIE 3HAYEHUS KAHAJIOB
IlapameTp u YmnpaJjieHHe, a pe3yJbTaT MOMECTHUTh B HOBBIA aprymMeHT skpaHa Cymma (c
otobpaxkerrem Ha ['D Tekct u Tpenn) 6e3 co3manus TOTOJTHATEILHOTO KaHalla B Y3JIEMPOCKTA.
KoHTpoJsbHbIE BOPOCHI
1. Kakue s3bIKM TEXHOJIOTMUECKOT0 IIporpaMMupoBanus ucnoiassytorest B UC i
pa3paboTKu mporpamm?
. Urto mpencraBusieT coboi s3b1k Texno ST?
. Kak monkimouuTh nporpammy K IpoexkTy?
. Kak BBIIIOJIHUTE IpOrpamMMy B peajbHOM BpEMEHU?
. Uto mpencrapiseT co00r CTPYKTypa MporpaMmbi?
. Kak BBIOpaTh SI3bIK IPOrpaMMHUPOBaHUS?
. Kak nepeittu B pexxuM pegakTUpOBaHUs IPOrpaMMBbl?
. Kak ckoMnunupoBats nporpammy?
. Kak y3HaTh 0 pe3ynbTaTe KOMOUISALHUY POrpaMMBbl?
10. Kak BBINOJHUTH MPHUBS3KY apryMEHTOB IPOTrPaMMBbI K aTpuOyTaM KaHaioB?

O©oo~NoolThwiN



3ananue NeS. MPB kax DDE-cepgep.

Hesab padoThl: NMOTYYUTh MpakTHYeCKHe HaBbIKM pabdoTel ¢ MPB B kauectBe DDE-
KIIUEHTA.

IMocTaHoBKa 3aJa4u: JJIs MOJYYEHHs JAHHBIX OT BHELIHETO MPUJIOKEHHUS 10 MPOTOKOIY
DDE wucnonszoBate MPB TRACE MODE 6 B poinn DDE-knuenTa; B kauecTBe npuiioxeHus MS
Windows BeiOpats kaury MS Excel.

KonTposbHbIe BOIPOCHI

1. Kakue BO3MOXHBI peKUMbI 0OOMeHa ¢ cepBepoM?

2. C xakum npunokerusimu OC Windows mosket oomenuBaThcst MPB?

3. Inst yero ucnonn3yercs nepemenHas DDE?

4. Yro npexacraniseT co0oit penakrop nepemerHon DDE?

5. Kakue mapamerpsl HEOOXOIMMO YKa3aTh B peakTope nepemennoit DDE?

3ananue Ne6. Cozjanue nporpaMmbl Ha si3bIKe TEXHO ST.

Ileap padoThI: NOTYYUTH NPAKTUUECKNE HABBIKU B CO3/IaHUU NTPOCTENIIEN TPOrpaMMbl Ha
s3pike TexHo ST B Trace Mode 6.
IMocranoBka 3axaun: pazpaborarb B SCADA-cucreme Trace Mode 6 BupTyanbHBIii
MHCTPYMEHT ISl pEIICHUS 3a/1a4H O TPEYTOJIbHUKE.
KoHnTpoJsbHbIe BOPOCHI
. 13 gero cocrout andasur s3pika Texno ST?
. Kakue BbI 3HaeTe jekceMsbl si3bIka?
. Kak cocraBnsiercst unentudukarop sizpika TexHo ST?
. 1711 yero mpegHa3HAuUEHBI KITIOUEBBIE ClIoBa?
. Kak 3anuceiBaeTcss KOMMEHTapHil B mporpamMme?
. Uto npeacrasnser coboil gvipasicenue si3pika?
. Uto mpencraBiseT codo npednosicerue s3bika?
. I3 9ero cocTouT ocHOBHas nporpamma?’
. Yto mounmaercs mmog oosexrTom B Texuo ST?
10. Kak onpenensitorcs nepemennslie B TexHo ST?
11. Ha3oBuTe OCHOBHBIE TUIBI JAaHHBIX sI3bIKa TexHo ST?
12. HazoBure apudmerndeckue oneparopsl Texno ST?
13. Kak cocraBnsieTcst onepaTtop nprCcBauBaHUsI?
14. HazoBute cTanapTHBIC (YHKINHU S3bIKa?
15. M3 xakuxX KOMIIOHEHTOB COCTOUT JICPEBO CTPYKTYpPHI mporpammsl B Trace Mode?
16. Kakoe Ha3HaueHUE JTOKAJIbHBIX IEPEMEHHBIX B IPOTPaMME U KaK U3 CO3/1aTh?

O©Ooo~NoolThwMNE

3ananue Ne7. Co3znanue nmporpaMmbl Ha si3bike TexHo FBD.

Ileap padoThI: NOTYYUTH IPAKTUUECKNE HABBIKU B CO3/IaHUU NTPOCTENIIEN TPOrpaMMbl Ha
s3pike Texno FBD B Trace Mode 6.

IMocranoBka 3axaun: pazpaborarb B SCADA-cucreme Trace Mode 6 BupTyanbHBIii
MHCTPYMEHT Ul PELIEHUs 3374 BBIYUCICHUS QYHKINU.

KonTposbHbIe BOPOCHI

1. U3 yero cocroutr FBD-nporpamma?

2. Uto npeacraBngeT coboil pyHKIIMOHATBHBIN 0J10K?

3. Kakosa ctpykrypa FBD-6110ka?

4. Kak co3nats FBD-niporpammy?

5. Kak oTkpeITh/3aKkpbITh HaBUratop FBD-010K0B?

6. Kakue rpynnesl FBD-6510x0B conepxut HaBuratop?

7. Kak mosy4uTh cipaBKy 0 KOHKPETHOM OJIOKe?



8. Kak pasmectuts 610K Ha padouem nosie FBD-pemakTopa?

9. Kak co3naTh cBs3HM MeX1y Oj0Kkamu?

10. Kakyro nadpopmMaimio o OJI0Ke COAEP>KUT BCILIBIBAIOIIAS MOCKa3Ka?

11. Kak 3agatb aprymeHTsl 1 nepemenHsle FBD-niporpammer?

12. Kak BBIMOJTHUTH MPUBSI3KY BXOJOB U BbIX0/10B FBD-nuarpammsbr?

13. Kakue BXOabI/BBIXO/BI OJOKOB HAa3bIBAIOTCS CBOOOIHBIMU, a KAKUE — ONIPEICTICHHBIMU ?

3ananue Ne8. Co3nanue Moap30BaTeNbCKUX (PyHKITUH
Heab padoThl: TOTYYUTH MPAKTHUECKHE HABBIKU B CO3/IaHUU MOJIL30BATENbCKUX (DYHKIINI
Ha si3bike TexHo ST u ucmonk30BaHKe ux B porpamme Ha si3bike Texuno FBD B Trace Mode 6.
IMocTtanoBka 3agauu: pazpadorate B SCADA-cucreme Trace Mode 6.05 BupTyanbHbIN
MHCTPYMEHT TECTUPOBAaHMsI 3HAUeHMs BbIpakeHHss Ha s3bike Texno FBD. Bxopsmwue B
BBIPQXKXCHHE CYMMY M MPOU3BEACHHE BHIUMCIUTH C IMMOMOIIBIO IMOJI30BATEIBCKUX (DYHKIUN Ha
s3pike Texno ST. C momomipio mosib30oBaTeNbCKuX FBD-010K0OB MOAKITIOUNTE 3TH (PYHKIIUU K
FBD-nporpamme.
KonTposbHbIe BOPOCHI
Cunrakcuc orneparopa While.
JleiictBue oneparopa While.
Cunrakcuc onepatopa repeat.
[elictBue onepaTtopa repeat.
Cunrakcuc omneparopa for.
HeiictBue oneparopa for.
Kaxkue BuibI monbp30BaTenbCKuX GyHKIUHN onpeneneHsl B TexHo ST?
Kaxkosa cTpykrypa GpyHKIHHA?
KakoBa ctpykrypa pyHKIuu-010Ka?
0. Kak BewiBaetcs GyHKus (GyHKIHA-0710K)?
1. Yro o3HauaeT «epenaya apryMeHTa 110 3Ha4CHHUIO»?
12. Yto o3HauaeT «mepenaya apryMeHTa 1Mo CChUTKE»?
13. Ha kakoM BCTPOEHHOM SI3bIKE MOKHO CO3/aTh IMOJIb30BATEIbCKYIO (PYHKIINIO?
14. Kakoe Ha3HavyeHue onepaTtopa return?
15. Kak co3nath nonp3oBaTenbckuil pyHKIMOHANBHBIN 670K B FBD-penakrope?
16. Kakoro tuma MOXeT ObITh apryMEHT MmoJib3oBaTesbckoro FBD-61oka?

RBOoOo~NO~WNE

3ananue Ne9. Coznmanue mporpamMmbl Ha si3bike TexHO SFC.

eap padoThI: MONYYUTh MPAKTUYECKUE HABBIKA B CO3JIAHUM MPOCTEUILIEH MPOrpaMMBbl
Ha si3bike Texno SFC B Trace Mode 6.

IlocranoBka 3agaum. pazpadorath B SCADA-cuctreme Trace Mode 6 BupTyanbHBIHA
UHCTpyMeHT BbIOOpa (yHkmuu. B SFC-gmarpamme 3amaHue 1maroB W YCJIOBUN BBHITIOTHUTD,
ucnodb3ys A3k Texno ST.

KoHTpoJsbHbIE BOPOCHI
UYro npencrasisieT coboii nporpamma Ha s3bike Texno SFC?
Kakoe naznauenne SFC-mara u kak on n3oopaxaercst B SFC-auarpamme?
Kaxoe naznauenue SFC-nepexona u kak oH nuzobpaxaercst B SFC-nuarpamme?
Kak Beienutsb anement anroputma SFC?
Kak 3amate aprymenTsl u nepemennbie SFC-nmporpaMmbl?
Kak 3agare SFC-mar?
Kak 3amate SFC-ycnosue?
Kak no6asnsate maru u ycrnosusi B SFC-mporpammy?
. Kak ynamute SFC-mrar?
10. Kak ynanuts SFC-ycrnoBue?

©oOoNOAWNE



3ananme Nel0. Peanuzanus OJHOKOHTYPHOM CHCTEMbl aBTOMATHYECKOTO PEryJIMpPOBAHUS B
SCADA~—cucreme TRACE MODE.

Ilesanb padoThI: OCBOUTH METOMKY MTPOTPAMMHPOBAHUS OJJHOKOHTYPHOM CHCTEMBI
aBTOMATHUYECKOTO peryaupoBaHus Ha si3bpike TexHno FBD.

IMocranoBka 3axaun: pazpaborarb B SCADA-cucreme Trace Mode 6 BupTyanbHBIii
MHCTPYMEHT OJTHOKOHTYpHOU CAP.

KoHTpoJsbHbIE BOPOCHI

1. Tlepeuncnure 610ku U3 pazaena PerynmpoBanue nanutpsl FBD 610Kk0B.

2. Ha3snauenue Gyoka 3Beno PID (PID).

3. Ommummre BX0abI U BeIX0A Os10ka 38eHo PID (PID).

4. Ha3znauenue 6110ka Moaeab 00bekTa (OBJ).

5. Omummre BXOIbI U BBIXO OJT0Ka Moaesb 00bekTa (OBJ).

Cemectp 7 (O®O) u 8 3P0)

3aganue Nell. Coznanue skpanos APM

Heas padorbl: O3HAKOMJICHHE C METOJaMM NPEACTaBICHUS MH(QOPMALMU ONepaTopy B
SCADA cucremax, m pazpabotku BuacokaapoB B cpene SCADA cucrem. Pazpaborats
BUJCOKAAPEl MHEMOcXeM «YdyacTka TepmooOpabotkmy», «II/I-perymsatopy», «YuacTka
XpaHEHUs» «Y4acTKa JO3UPOBAHUS»

Conep:xaHue oT4eTa

1. Tema

2. llens paboThI

3. Kpatkoe onmcanue co3jaHus MpoeKTa.

4. TIlpogemoHCTpUPOBATH JaHHYIO padoTy Ha [1K.

5. ChopmynupoBaTh 3aKIFOYCHUE U BBIBOIBI

6. OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI.

KonTposbHbIe BOPOCHI

1. Yro Takoe untepdeiic oneparopa?

2. [loscuure HazHaueHue nuHTepdeiica oneparopa.

3. Uto Takoe MHEMOcXeMa?

4. Kakue TpeOOoBaHMs PEABSIBISIOTCS K BHIEO KapaM IpU UX pa3padoTke?

5. K kakoMy ypOBHIO OTHOCHUTCS IPOTpaMMHOE 00ecTieueHUEe BUICOKaIPOB?

6. Ha xakue ypOBHHM JCIUTCS CTPYKTYpa YIpaBJICHHS TEXHOJOTHYECKHMH IPOIECCaMU B
SCADA-cucremax?

3ananme Nel2. Hanncanue nporpamMm

Hean pa6Gorei: Ilpomommkas pa3pabOTKy MpoeKTa NPHHATHIM CIOCOOOM, CO3TaIuM
11a0JI0HBI IpOTrpamMM, pealu3ylollye yrpasisomre QyHKIUN — TOIAepKaHUs TEMIepaTyphl U
pO3HBa MPOAYKTA, a TAK)KE BCIIOMOTATeNbHbIC, MPEAHA3HAYCHHBIC I pa0OThI C JUCKPETHBIMU
CUTHAJIAMH.

Conep:xaHue oT4yeTa

1. Tema

2. llens paboThI

3. Kpatkoe onmcanne co3naBaeMbix ACYTII, B COOTBETCTBUY C 33 JaHUSIMH.

4. TlponemoHCTpUpOBaTh MaHHYIO padoTy Ha [1K.

5. ChopmynrpoBaTh 3aKITFOYCHNAE U BHIBOJIBI.

6. OTBeTUTH HA KOHTPOJIBLHBIE BOIIPOCHI.

KouTtposanHbie Bonpocsl

1. Onummre co3aanne 0ObEKTa KHOMKA U €€ PeIaKTHPOBaHUE.

2. Omumure co3aanue nporpamMmmMs B cpeae Trace Mode.

3. Onummre co3nanue aTpuOyTOB MPOrPaMMbI M TIEPEMEHHBIX.



4. Onuimre NpaBuiia CO3IaHKs YHCIOBBIX KOHCTAHT.

5. Onumure nmpaBuiia CO3aHUS CTPOKOBBIX KOHCTAHT.

6. CunTakcuc, Ha3HaueHue oneparopa if B si3pike ST.

7. CuHTaKCcHC, Ha3HAUEHHUE omepaTopa Case B si3bike ST.

8. Cunrakcuc, Ha3Ha4deHue oneparopa Whule B si3bike ST.

9. Cunrakcuc, Ha3HaueHHE oreparopa repeat B sizpike ST.

10. Cunrakcuc, Ha3HaveHue orneparopa for B si3eike ST.

11. Yro mpenacrapmnsieT u3 cedst FBD nporpamma u xak ona paboraer?

12. Ommumare Be160p FBD 6i10Ka, pasMenieHne ero Ha pabodem morie.

13. Onmummare npussizky FBD 6110ka k mepeMeHHbBIM, aTpuOyTaM, CO3/ITaHUEe KOHCTAHT.
14. Kakue rpynmsl S36IKOB IIPOTpaMMHUPOBaHUS MOKHO BeIIeuTh B SCADA-cuctemax?

3ananue Nel3. Y3ibl npoekTa 1 6a3a KaHAJIOB
Heas padotei: Co3nath y3ibl npoekta — APM u PC-based koHTpoiepa, uist KOTOPBIX B

nanpHeimem 6ynem GopMupoBaTh 0a3bl KaHAIOB, UCIIOIbB3YS MEXaHU3M aBTOIIOCTPOCHHUSL.

Conep:xaHue oTyera

1. Tema

2. llens paboThI

3.Kpartkoe onucanue co3aanus MpoeKTa.
4.ITponeMoHCTpHUpPOBaATh JaHHYIO padoTy Ha [1K.
5. ChopmynupoBaTh 3aKIFOUYCHUE U BBIBOIBI

6. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

3ananue Nel4. Coznanue apxuBa U OTYETA TPEBOT

esn padoThl
[To3znakomuthcsa ¢ otuetom TpeBor, CIIA /[ apxuBoM, co31aTh OTYET TPEBOT, APXUB
3HAYEHUM.
Conep:xaHue oTyeTa
1. Tema
2. Llenb paboTsl
3.Kpartkoe onucanue co3aaHus MpoeKTa.
4.1IponemMoHCTpHpOBaTh AaHHYI0 padoty Ha [1K.
5. ChopmynupoBaTh 3aKJIFOYCHHUE U BHIBOIBI
6. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
KonTposbHbIe BOIPOCHI
. Otuer B SCADA- cucremax.
. Otuer tpeBor B cpene Trace Mode.
. Coznanue otuera TpeBor B cpene Trace Mode.
. I'panuiisl kaHaia v X aHaau3 B cpeje Trace Mode.
. CioBapb cooOuienuii B cpene Trace Mode.
CITA/JT apxuB u ero cozganue B cpene Trace Mode.
. I3MeHeHue 11BeTa TMHAMHUYECKOW 3aIMBKH B cpeae Trace Mode.
. OTnumne coObITUS OT TPEBOTH.
. Ananorossie TpeBoru SCADA- cucrem.
10. Juckpetnsie TpeBoru SCADA- cuctem.
11. Otuer TpeBor.
12. Kak nonp30BaTellb MOKET HOJTYYUTh CBEIEHUS O CTEHEPUPOBAHHBIX TPEBOTaXx.
13. Yro takoe otuer SCADA- cucrtem, 3a4eM ero UCIOIb3YIOT.
14. Kak moap30BaTesb MOXKET MOJTYyYUTh OTYET TPEBOT?
15. Ipu kakux ycnoBusx SCADA- cucteMbl O3BOJISIIOT CPOPMHUPOBATH OTYET.
16. Onmmute otyer B Buae html crpanuirs.

©O~NDUTEWN P



PEI'VTAMEHT
0a/1JIbHO-PEHTHHIOBOM CHCTEMbI OLICHKH Y4eOHOM 1eATeJJbHOCTH CTYIeHTa

JucuumnimHa SCADA-cucmemvl 6 a6momamu3upo8anHoM RPOU3800CmEe

Kadenpa Aemomamuzayus mexHon02U4ecKux NpoYeccos U NPOU3B00Cme

I'pynna (I'pynmer)_ YUTC  VHCTUTYT SHEPreTUKH — YU.TOJ 2023 Cemectp___ 6,7

CocraBuTens (BeAyIIHiA IPETOJaBATEIb) [llyxun B.B. PykoB. mpaxr. 3aHATHI [Iyxun B.B.

A . -
mmecmay Buo oeamenvnocmu Buowvt pabom, noonesxccaujue ouenke Maxcum-oe
nepuoo K0J1-60 0a/1106
Tervuisii KoHmposts [Tpaktrueckue pabotsl (15 pabora — 4 Gamna, 2a pabora — 4 Gamna, 35 15
Y P pabora — 4 6amna, 45 pabota — 4 Gaa)

1 Pybesicnas ammecmayus [TuceMeHHast KOHTPOJIbHAS paboTa 20
Ilocewaemocmo 5
O [Tpaktrueckue pabotsl (15 pabora — 4 Gamna, 2a pabora — 4 Gamna, 35 15

i P pabora — 4 6anna, 451 padota — 4 6ana)

2 Py6esicnas ammecmayus [TuceMeHHast KOHTPOJIbHAS paboTa 20
Iocewaemocmn 10

3 CamocrosiTenbpHas paboTa Jloknan, nmpe3eHTamusl. 15
BCEI'O 100

4 . i
Tsopueckas paboma VYyactue u qokian Ha KoHGepeHuuu. Pe3ynprar mo HacTpoiike u 20

KOH(HUTYPUPOBAHHIO CTCHJIOB.

3asedyrouuii kagheopoi Pocnuce Hama
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