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1. Ilepedyenb NJIAHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHS 110 JUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHON NPOrpaMMblI

Henssmu ocBoenus nuciuiumiabl «SCADA - cucTteMbl» SBISIOTCS CO3JaHUE COBPEMEH-
HBIX POTPaMMHBIX U allapaTHBIX CPEJCTB UCCICAOBAHUS U MPOCKTHPOBAHUS, KOHTPOJIS, TEX-
HUYECKOW JIMarHOCTUKH, MOJCIUPOBAHUS, SKCIICPUMEHTAILHON 00paOOTKH JTaHHBIX, IMPOMBIIII-
JICHHBIX WCTBITAHUN CHUCTEM aBTOMAaTHYE€CKOTO M aBTOMATHU3UPOBAHHOTO YIIPABICHUS U TEXHU-
YECKOr0 0OCITY)KMBAHHSI CPEJICTB U CUCTEM aBTOMATH3ALINH.

B pe3ynbrate ocBoeHUS 00pa3oBaTeIbHOM MPOrpaMMbl OakaiaBpraTa 00yJaroiics
JIOJKCH OBJIAJICTh CIICAYIOIIUMU pe3yIbTaTaMHi 00yICHHUS 110 TUCIUITINHE:

Koouvl kom- PesynbTater ocBoenust OOII [Iepeuenb mIaHUpPyEeMBbIX pe-
nemeHyuu (cooepoicanue KomnemeHyuiL) 3yJIBTaTOB OOYUYEHUS IO JTUC-
LUTUTHHE
CIIOCOOHOCTBIO Y4aCTBOBATh B pa3paboOTKe (Ha OCHO- | 3HATh. 0COOEHHOCTH 3KCILTya-
BE JICUCTBYIOLMX CTAH/IAPTOB U IPyroil HopMaryup- | TaluKM  CUCTEM  YIIpaBJICHUSA
HO IOKYMEHTALINN) TIPOEKTHOH 1 paboueii Texun- | PA3PAOOTaHHBIX ¢ TIPUMCHCHH-
YeCKOM IOKyMEHTAlMY B 00J1aCTH aBTOMATH3aIIUU e SCADA TexHonorwuif;
YMmerb: mnpumenste SCADA
TEXHOJIOTMYECKUX IPOLIECCOB U MPOU3BOJICTB, UX TEXHOJIOTMH /ISl TIPOSKTHPOBA-
I1K-5 SKCILTyaTalMOHHOMY OOCITY’KMBAHHIO, YIIPABICHHIO | gus crcTeM VIIPaBIICHSL.
JKU3HCHHBIM LUKJIOM IIPOAYKIHUU U €€ KAYCCTBOM, B B_}]aﬂeT],: HaBbIKaMH IIPOCKTH-
MEPONPHUATHSIX [0 KOHTPOJIIO COOTBETCTBHS pa3pa- | POBaHMs COBPEMEHHBIX CHCTEM
0aThIBaEMbIX IPOEKTOB U TEXHUYECKOU IOKyMeHTa- | YIPABICHUA
MU JISUCTBYIOIINM CTaHAApTaM, TEXHUYECKUM YC-
JIOBUSIM U IPYTHM HOPMATUBHBIM TJOKyMEHTaM
CIOCOOHOCTBIO Y4aCcTBOBATh: B pa3pabOTKe Mpo- 3HaTh: OCOOEHHOCTH TEHJIEH-
rpamMM y4eOHBIX JUCLMILUIMH U KypCOB Ha OCHOBE wn pasutast SCADA — cic-
M3yUEHHs HAYIHOM, TEXHMYECKOM 1 HAayJHO- TeM,
METONYECKON JINTEPATYPHI, a TAKKE COOCTBEHHBIX Ymern: mpumensts SCADA
. TEXHOJIOTUU Ui MOJIEpHM3a-
PE3yAbTaTOB UCCIIEI0BaHMIL; B IOCTAHOBKE U MO- M B CO3AHMA HOBRIX T860-
[IK-22 JIEPHU3ALMH OT/IENBHBIX JJA00OPAaTOPHBIX PaboT U DATOPHBIX M MCCIEOBATEIb-

MPaKTHKYMOB TI0 TUCIUTIIMHAM Tpodusieii Hanpas-
JIEHNST; CIOCOOHOCTBIO TMPOBOUTE OTIEBbHbIE BUJIBI
AyIMTOPHBIX YUeOHBIX 3aHATHI (J1abOpaTopHbIE U
NPaKTUYECKHUE), IPUMEHSTh HOBbIE 00pa30BaTeIIb-
HbIE TEXHOJIOTUH, BKIIFOUYAsl CHCTEMbI KOMITBIOTEPHO-
'O ¥ TUCTaHIIHIOHHOTO 00yYEHHUS

CKHX YCTaHOBOK.
Baanern: HaBblKaMHu BHEIpE-
aust SCADA — cucreMm.

2. Mecto aucuunjunsl B cTpykrype OOII 6akanaBpuara

JIMCIUITIIMHA OTHOCUTCS K 00s3aTeNbHBIM AucIMIUIMHAM BapuatuBHO# yactu (B1.B.05)
u3ydaercs Ha 8 cemecTpe.
B MeToanyeckoM IUlaHe TUCHUIUIMHA OIMHMPAETCs Ha 3JIEMEHTHI KOMIIETeHIUH, chopmupo-
BAaHHBIC IIPU U3YYCHHUHU AUCIUIIINH ((ABTOMaTI/ISaHI/Iﬂ TEXHOJIOTMYCCKUX MPOHECCOB U IPOU3-
BOJCTBY». [lomydeHHbIe B mpouecce nzydenus: qucuuiuinabl «SCADA - cucteMbl» 3HaHHSA, yMe-
HUS U HaBBIKM MOTYT OBITh MCIOJB30BaHbl B HAy4YHO-UCCIIEJOBATENILCKON paboTe OakanaBpa,

IIPY BBIIOJIHEHUH MPAKTUYECKUX PaOOT U MOATOTOBKE K 3a4ETy.




3 O0bem gucHUILUIMHBI (3 3.e.)

Bcero,
. aKaJeMHYECKHUX 4acoB
Bun yae6HO# paboThI
Ounas popma 0OydeHUS
OO0uiasi TPy10€eMKOCTb M CUMILIUHBI 108
(3aueTHBIX eIUHALY aKaJEMUYECKUX YacOB)
KonTakTHas padoTa ¢ npenogaBarejiem: 48
3aHATHS JICKIIMOHHOTO THUIIA 20
3aHSTHSI CEMUHAPCKOTO THUIIA, B T.4. -
CEMHUHAPBI, TPAKTUICCKHIEC 3aHATH 20
nabopaTopHbIC PAOOTHI -
kypcoBoe npoektupoBanue (KP umu KII) -
KCP 8
JPYTHE BUJIBI KOHTAKTHON paOOTHI
CamocrosiTesibHas padora 60
®opmbl Tekylero koutpoJs (Kp, pepepar, PI'P, acce, KP, KII) -
®Dopma MPOMeKYTOUHOI aTTecTalluu 3a4eT




4. Conep:xkanue QU CHUNTHHBI

4.1 Pa3nesansl JUCHUIIMHBI H BUABLI 3aHATHNA
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< HapCKOro THUIIA, . §
= s =
S aKkaZem. yacol g =
I ) )
o < =
| Q—4 (]
S _ | ¢ _ =
=35 | @ g3 z
Ne HaumenoBanwme e | 28 T @ S
n/n pasgena AUCLUNAWHDI = o s ':uc': 5 g 2
58 |38 = =
xR s S S o
= o 3 s) S|
& o 9
=] T g_) = =
3 s s S &
5 s " =
o
1. | Ha3znauenue u ocHoBHble pyHkimn SCADA 5 5 15 MK-22
CUCTEM
2. | OPC-cepgep B3aumozaeiictBus SCADA cuc-
5 5 15
teMm u [TJIK MnK-5
3. | [IporpammupoBanue rpaduyeckoro MHTEp- c c 15
¢eiica SCADA NK-5
4. | MeTtoauka BbIOOpa M OTJIIMYUTENBHBIE OCO- c c 15 nK-22
oennoctu SCADA cucrem MK-5
Hroro no kypcy 20 20 60




4.2. 3aHATHSA JEKIIMOHHOI0 THIIA, 8 ceMecT
No O0nemM,
HanmeHnoBanue Tembl NHHOBalIMOH-
paszznena Yachl
Y KpaTKOE COJICPKAHUE 3aHATUS Has popma
JTUCIUTUTAHBI
1 OO6beKkTHO-OpueHTHpPOBaHHOE TpoekTupoBanue SCA- 5}
DA-cuctem
2 Knuent-cepBepHast  apxutTekTypa B3aumojeiictBuss| S  |Cnaiig-
SCADA cucrems! u [TJIK MIPE3CHTAIHS
3 ApxusHbie 6a3b1 anHbIX SCADA cuctem 5
4 Oyukuuun MES cucrem, otobpaxkaembie B SCADA| 5
cucreMax. Meroauka Beioopa SCADA cuctem
UTOoro 20 4.
4.3. 3aHATHA CEMUHAPCKOI0 THIIA.
4.3.1. llpaxkTuyeckue 3anaTus (8 cemectp).
Ne O0newM,
HaumenoBanue TeMsl WNunoBanonHas
paznena auc- 9Jachl
U KpaTKoe CoJIep KaHue 3aHATHUS dbopma
IUTUTHHBI
2 Cneuuduxannu crangapra OPC. Pabora OPC cep- 5 Crait
Bepa B KIIMCHT-CEPBEPHON apXUTEKTYpE. n e3eI1f1Ta -
3 BJI IndustrialSQL Server, iHistorian, Oracle, Industrial 5 p .
ApplicationServer
4 SCADA cucrema. PazpaboTka onepaTopcKoro WHTEp- 5 Jlaboparopus
¢eiica, anapmbl, TpPEeHAbI, OTYETHl M Jp. KOMIIOHEHTHI «SCADA - cuc-
CHCTEMEI. TeMay
4 Oyukuuun MES  cuctem, mogaepxuBaembie SCADA 5 Crnaiin-
CUCTEMaMH. Mpe3eHTAIHS
UTOoro 20
4.3. CamocTtosiTeJibHAsA padoTa 00yYaIOLIUXCS.
No 8 cem.
[Iepeyens BonpocoB 1ist dopma KOHTpPO-
paszznena 9Jachl
CaMOCTOSITENILHOTO H3y4eHUs nst
JUCITUTLIAHBI
1 Pa3zpaboTrka rpaduueckoro mHtepdeiica (MHEMOCXEMBI) 15 Pacnieyarka
nporiecca BucOpekunra ¢ momoiipio SCADA cucremsl ciaima
2 Paspabotka rpadudeckoro uaTepdetica Ha 6aze SCADA 15
CUCTEMBI
3 Coznanue cinai-mpe3eHTald TeXHHUECKUX XapaKTepu- 15 Cnaiin-
CTUK OCHOBHBIX OTCUECTBEHHBIX H  3apyOCIKHBIX TIpe3eHTAIHS
SCADA-cuctem
4 Pa3paboTka MeToaMuecKuX ykazaHui gabopaTopHOil pa- 15 Meroaunueckue
6oth! «baza manuex» SCADA-cuctemsr InTouch yKa3aHUs
UTOro 60




5. [lepeyeHb y4ueOHO-METOAMYECKOTO 00ecieYeHUs JI CAMOCTOSITeIbHOI padoThl
00y4YaIIMUXCS M0 TUCHUILINHE.

MeTtoauyeckue ykazaHus Ui 00y4aroluXcs [0 OPraHU3alui CaMOCTOATEIbHOU paboThI
M0 JUCLMILIMHE, BKIIIOYas epeueHb TEM CaMOCTOSTENIbHON paboThl, POPMBI TEKYIIETr0 KOHTPO-
ISl IO IUCUUIUIMHE U TpeOOBaHUs K UX BBHITIOJHEHHUIO Pa3MEIICHBI B 3JIEKTPOHHON HH(OpMaIIu-
oHHO-00pa3oBarenbHoM cpeae CIIOI TU(TY) na caiite: http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHNE O0YUYaIOUIMMCSI MEPONIPUSATUIN TEKYIIETr0 KOHTPOJIS 103BO-
JISIET TPEBBICUTH (IOCTUTHYTH) MOPOTrOBBII YPOBEHB («3aYT€HO») OCBOCHHS IPEIyCMOTPEHHBIX
AJIEMEHTOB KOMIIETECHIUH.

Pe3ynprarhl qUCHUIIIIMHBI CYUTAIOTCSA JOCTUTHYTBHIMHU, €CIIN JI BCEX 3JIEMEHTOB KOMIIE-
TEHLUI NPEBbIIIEH (JIOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOEHUS KOMIIETEHIIMY HA IaHHOM 3Talle.

[IpomexyTouHas aTTecTalus Mo AUCHUIUIMHE TPOBOAUTCS B (hopme 3auera.

K cnaue 3auera 10omyckarOTCsl CTYEHTHI, BBIIOIHUBIINE BCEe (POPMBI TEKYILIETO KOHTPO-
TSl

3aueT npeaycMaTpUBaOT BHIOOPOYHYIO IPOBEPKY OCBOEHUS MPETYCMOTPEHHBIX 3JIEMEH-
TOB KOMIIETEHIII U KOMILIEKTYIOTCSI BOIpOcaMu (3aJaHUsIMHU) ABYX BHJIOB: TE€OPETUUYECKHUI BO-
npoc (U1t MPOBEPKU 3HAHUM ) M KOMIUIEKCHAsI 3a/1a4a (J171s1 IPOBEPKU YMEHUH U HABBIKOB).

[Ipu cnaue 3ayera, CTyI€HT NOJIy4aeT JBa BOIPOCA, BPEMs MOJATOTOBKHU CTYAEHTa K YCT-
HOMY OTBeTY - 70 30 MuH.

[Ipumep 3aueTHOrO 3aaHUsA:

3ayeTHOe 3af4aHune No AUCUMNINHE
«SCADA - cucreMbi»

1. Hasnauenue, ocHoBHble pyHKIIMM SCADA — cuctem

2. MES-cucremsl. Haznauenue, ctpykrypa u pynkuun MES-cucrem.
[Tpumep MES- cucrem

@OoH/J OLIEHOYHBIX CPEJCTB MO IUCIUIIMHE NpeacTasieH B [Ipunoxenue 1

7. IlepeyeHb OCHOBHOM M JONOJTHUTEJIbHOM y4eOHOM JUTEPATYyPbl, HEO0X0AMMOM IS
OCBOCHMS THCHHUIIHHBI

a) OCHOBHasl JINTepaTypa:
1. Epmonenko, A.Jl..ABTOMaTHM3aius TpoOIECCOB HedTenepepaboTKu: yd.mocobue /
A.JI.Epmonenxo, O.H.Kammn, H.B.Jlucuupia u ap.; nox oOmed penakiuei A-pa TeXH. HayK
B.I".Xapazoga.-CII6.: [Tpodeccus, 2015.- 304 ¢

0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. Xapazos, B.I'. IHTerprpoBaHHbIE CHCTEMBI YIIPABICHUS TEXHOJIOTUIECKUMH MPOIECCaMH.-3-
e u3., nepepad. u gorm.- CI16.: [Tpodeccus, 2013.-656 c.

B) BCIIOMOTaTeJIbHAsl JIUTepaTypa:
1. Hemenkos, H.IT. SCADA-cuctemsl, kak HHCTpyMeHT npoektupoBanus ACYTII: y4e6. moco-
oue.- M.:13a-80 MI'TY um. H.D.baymana, 2004. - 328 c.


http://media.technolog.edu.ru/

8 MNMepeyeHb pecypcoB MHGpOPMaLMOHHO-TENIEKOMMYHUKaALMOHHON ceTu «AHTep-
HeT», He0O6XOAUMbIX A4S OCBOEHUSI AUCLIMIMIIUHbI

y4eOHBIi IJ1aH, PII A u y4eOHO-METOTUIYECKIe MaTepUabl:
http://media.technolog.edu.ru

cait «HITO Texnokour» http://www.technocont.ru;

catel ¢upMm paspabotumkoB ACYTII: www.adastra.ru; www.foit.ru;
WWW.metso.ru; www.siemens.ru;

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubnmmoTex» https://technolog.bibliotech.ru/;

«JIaub» https://e.lanbook.com/books/.

9. MeToauuyecKue YKa3aHus AJs oﬁyqammnxcﬂ 10 OCBOCHMIO JTUCHUIIJIMHBI.

Bce Bupwt 3anstaii no aucrurummae «SCADA - cucTeMBbI» IPOBOJIATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TU(TY) 020-2011. KC YK/IB. Buzapl yueOHbIX 3aHsTuHil. JlabopatopHbie 3a-
HaTHs. O01He TpeOoBaHUS K OpraHU3aluy U IPOBEACHUIO.

CTII CIIGI' TU(TY) 040-02. KC YKJIB. Buzpl yueOHbIx 3anstuii. Jlekuus. O0mume tpe-
0OoBaHU4;

CTO CII6I'TU(TY) 018-2014. KC YK/IB. Bunsr yueOHbIx 3aHsTHII. CeMUHApHI U TIPaK-
Tudeckue 3auaTud. Ooure TpedoBaHus K OpraHU3alMy U IPOBEJCHHUIO.

CTII CII6I'TU(TY) 048-2009. KC YKB/. Buasl yueOHbIx 3anstuil. CamocTosTenbpHas
1aHupyemas pabora ctyaeHToB. O0mue TpeOoBaHus K OpraHu3alyu 1 IPOBEJCHHUIO.

CTII CIToI' TU(TY) 016-2015. KC YKB/I. Ilopsaok nmpoBeieHus 3a4€TOB U IK3aMEHOB.

OCHOBHBIMH YCIIOBUSIMU NPAaBUJILHONW OpraHu3aluy y4eOHOro mpolecca CTyJEHTOB SB-
JSETCS:

- IJIJAHOBOCTh B OPraHU3alMK yueOHOU padoThI;

- CEPbE3HOE OTHOLIEHHUE K U3YUEHUIO MaTepUaa;

- IOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHA CTYyIEHT JOKEH NPUXOAUTH, UMESl OTBETHI HA BOIPOCHI 10 YXKE U3YYECHHOMY
matepuany. Paboueit mporpammoii guctumuimael «SCADA-cHcTeMBI» TIPEIyCMOTPEHA CaMo-
cTosiTeNbHAs paboTa cTyzneHToB B o0beme 60 uwacoB. CamoctosiTenbHas paboTa MPOBOAMUTCS C
LENIbI0 YIITyOJIeHHs 3HaHUI 110 IUCUUIUIMHE U IPEeyCMaTpUBaeT:

YTEHHE CTYJEHTaMH PEKOMEHJO0BAHHOM JIMTEPATYphl U YCBOCHUE TEOPETHUUECKOIO Mare-
puana JUCHMIUIMHBL, MOATOTOBKY K MPAaKTUUYECKUM 3aHATUsIM; paboty ¢ HHTepHer-
MCTOYHMKAMU; MMOATOTOBKY K 3a4eTy.

Matepuan, 3aKOHCIEKTHPOBAHHBIA Ha JIEKIMSIX, HEOOXOIHMMO pPETyJSIpPHO IOIOJIHATH
CBEJICHUSAMH U3 PEKOMEHIOBAaHHBIX JTUTEPATYPHBIX UCTOUHUKOB.

[To nucuumnnHe TpeyCMOTPEHBI CIEAYIONNE BUABI TEKYIEr0 KOHTPOJIS:

YCTHBIE U MMCbMEHHBIE OIPOCHI MO0 TEMaM, MPEIJIOKEHHBIM ISl CAMOCTOSATENBHOIO U3Y-
yeHUs (B THU 3aHATHH 10 YKa3aHHUIO MPEoaaBaTess).

[lo oxoHYaHUM W3YYEHHUS NUCUUIUIMHBI IPOBOJUTCS 3a4eT, K cauye KOTOPHIX JOIMycKa-
IOTCS CTYJIEHTHI, YCIICIIHO BBIOJHUBINNE BCE (POPMBI TEKYIIIETO KOHTPOJIS

10. Iepeuyenb HHGOPMAIMOHHBIX TEXHOJIOTH, HCI0JIb3yEeMbIX NPH OCYIIECTBICHUH
0o0pa3oBaTe/IbHOIO Mpolecca Mo AUCIUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOIHH.
B yuebHOM mporiecce 1Mo JaHHOW AMCUUILUIMHE MPEeTyCMOTPEHO UCMOIb30BaHUEe UHDOP-
MallMOHHBIX TEXHOJIOTHI:


http://media.technolog.edu.ru/
http://www.technocont.ru/
http://www.adastra.ru/
http://www.foit.ru/
http://www.metso.ru/
http://www.metso.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM AJIEKTPOHHOM IOYTHI.

10.2. IIporpamMHoOe oOecnieyeHue.

[IporpammubIil KOMIUIEKC “MoaenupoBaHre B TEXHUYECKUX ycTpoicTBax” (“MBTVY™)
Microsoft Office (Microsoft Excel)

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
CnpaBouno-nouckoBas cucrema «Koncynbrant-ITmrocy
Microsoft Office (Microsoft Excel)
[IporpammubIil KOMIUIEKC “MoaenupoBaHre B TEXHUYECKUX ycTpoicTBax” (“MBTVY™)
SCADA — cucremsi.

11. MarepuajbHO-TeXHHYECKas 0a3a, He0OXoAMMAas IJIsl OCylIeCTBJIeHUsI 00pa3oBa-
TeJBLHOI0 MPoIecca Mo AUCHUILINHE.

st BeneHus TEKIMOHHBIX U MPAKTHYECKUX 3aHATUN MCIOIB3YETCSl ayIuTOpHs, 000py10-
BaHHAs CPEJCTBAMH OPITEXHUKH, HA 15 MOCaJOUHBIX MECT.

Jlist mpoBeieHMsI Ta00PaTOPHBIX 3aHSATHI HUCIOIB3YeTCsl KOMIBIOTEPHBIN Kilacc, 000pymo-
BaHHBIN NePCOHATBHBIMU KOMIIBIOTEPAMU, OOBEAMHEHHBIMU B CETh.

12. OcoGeHHOoCTH 0CBOEHMSI AU CHUIJIMHBI HHBAJIMJIAMH U JTULIAMHU C OTPAHUYEHHbI-
MU BO3MOKHOCTSAMH 310POBbSI.

Jisi MHBaNMIOB W JIMIl C OrPAaHUYECHHBIMU BO3MOXHOCTSIMH y4€OHBIE IMPOIIECC
ocyliecTBisieTcs: B cooTrBercTBUU ¢ [lonoxkeHnem 00 opraHu3anuu ydeOHOro Ipoiecca it
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yYTBEpKIeHHBIM pekTopoMm 28.08.2014r.
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Mpnioxenne Ne 1

K paboueil mporpaMme AUCHUTUINHBL

DoHJ OLIEHOYHBIX CpeacTB 1Jisl IPOBEACHUSN l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM IO JUCHUIIJIMHE

«SCADA - cucreMbI»

B kadectBe KPHUTCPUECB OLICHKHU KOMHCTCHHI/Iﬁ 110 JUCHUILIUHE IIpEajIararoTCs:

- CTENEHb PACKPBITHS TEOPETUUECKOTO MaTEpHUaa o U3JIaraeMomMy BOIPOCY;
- YETKOCTb U MPABUILHOCTD ONPEACICHUMN 110 TEME;

- 000CHOBAHHOCTD M ITOCJIE0BATEILHOCTE BBIBOJIOB;

- MPaBWJIBHOCTH (DOPMYJIUPOBOK MOHATUH U KaTETOPHIA;

- IPABUJILHOE UCMOJIb30BAHKUE AIITOPUTMA BBINIOJHEHUS JEHCTBU;

- JIOTUKA PAaCCYKJICHHUI;

- OTBETHI Ha JIOTIOJHUTENIBHBIE BOIIPOCHI 110 pa3/iesiaM JTUCIUILINHBIL.

1. [lepeyeHb KoMNeTeHIIMIA ¥ ITAaNOB UX GOPMHUPOBAHUS

KoMnerenuun

HNHupexc

(I)OpMyJII/II)OBKal

Jran ¢gopmupo-
BaHUs

[1K-5

CIIOCOOHOCTBIO Y4aCTBOBATHL B pa3padoTke (Ha OCHOBE JEHCT-
BYIOIIMX CTaH/JAapTOB U APYroil HOPMATUBHOM JOKYMEHTALIUN)
MIPOEKTHOHN U pabodell TEXHUUECKOH T0KYMEHTALUU B 00J1aCTH
ABTOMAaTHU3ALMHU TEXHOJIOIMYECKUX IPOLECCOB U IIPOU3BOJACTB, X
HKCIUTYaTalMOHHOMY OOCITYKMBAHUIO, YIPABICHUIO KU3HEHHBIM
LUKJIOM IIPOJYKIIUHU U €€ KaYECTBOM, B MEPOIPUATHAX 10 KOH-
TPOJIIO COOTBETCTBHUS pa3pabaThIBa€MbIX IPOEKTOB U TEXHUYE-
CKOM JOKYMEHTALUU ACUCTBYIOIIUM CTaHAAPTAM, TEXHUYECKUM
YCJIOBUSIM U IPYTMM HOPMAaTHUBHBIM JOKyMEHTaM

MIPOMEKYTOUYHBIN

[1K-22

CIIOCOOHOCTBIO Y4acTBOBATh: B Pa3pabOTKe MPOrpamMM y4eOHBIX JHUC-
LUIUIMH ¥ KYpPCOB Ha OCHOBE U3Y4EHUS HAYYHOM, TEXHUYECKOW 1 Ha-
YYHO-METOAMYECKOH JINTEPATYPBI, @ TAK)KE COOCTBEHHBIX PE3YJIbTATOB
WCCIIEZIOBAHMI; B TOCTAHOBKE W MOJICPHU3AIIMH OT/IETBHBIX JIabopa-
TOPHBIX pabOT 1 MPAKTUKYMOB I10 TUCLUIUIMHAM IpogHiiei Hanpas-
JIEHUST; CHOCOOHOCTBIO MPOBOIUTH OTAEBHBIE BUJIBI Ay TUTOPHBIX
y4eOHBIX 3aHATHH (JJaOOPaTOPHBIE U MPAKTUUECKUE), TPUMEHSThH HO-
Bbl€ 00pA30BaTENIbHBIE TEXHOJIOTHH, BKITIOYast CUCTEMbI KOMITBIOTED-
HOTO U JIMCTAHIIMOHHOTO 00YYeHHs

IIPOMEXKYTOUHBIN

LKMPHBIM WPHQTOMBBIIETEHA Ta YACTh KOMIIETEHIINH, KOTOPasi POPMHPYETCS B X0/ M3yUeHHs JAHHOM JUCIIHII-

JIMHBI
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2. [oxa3aTe1u ¥ KPUTEPUHU OLIeHUBAHUS KOMIIETEHIUIA HA Pa3JIMYHBIX ITaNax uX

(¢opmMupoBaHus, MIKaJa OLleHUBAHNS.

[Tokazarenu .
OLICHKU PEe3YJib- Kpnrepuii
TATOB OCBOGHIL [Inanupyemsble pe3ynabTaThl Komnerenuuu
OLICHUBaHUS
JVCLIATUTHHEI
OcBoenue pas- | 3naer coBpeMennbie SCADA cucte- | [IpaBunbHbIC I1K-22
neaa Ne 1 MBI, OTBETHI Ha
YMeeT ucnosib30BaTh METObI M aj- | BOIPOCHI
roputMel pa3pabotku SCADA cuc- | Ne5...9
TeM;
Brnaneer HaBbIKaMH MPOSKTHUPOBAHHS
rpadgudeckoro uarepderica
OcBoenne  pa3- | 3Haet ocHOBHI B3auMoaenicteus [1JIK | IIpaBunbHbIe [IK-5
neaa Ne2 n SCADA cucreMsl C IOMOIIBIO | OTBETEI Ha
OPC cepBepa; ¥YMeeT uCnoiib30Bath | BOIpockl Ne3,
METOJIbl pa3paboTKU omepaTropckoro | 4
uHTepdeiica;
Brnageer HaBblkamMu BbIOOpa CHELH-
¢dukarmii crannapra OPC
OcBoenne  pas- | 3HaeT HOpPMaTUBHBIE JAOKYMEHTHl Ha | [IpaBuibHBIC IK-5
nemna Ne 3 [IPOEKTUPOBaHUE T'paUUEecKOro HMH- | OTBETHl  Ha
tepdeiica SCADA cucremsr; Bonpochkl Nel,
YMeer ocymecTBiATh BbIOOp KoMm- | 2, 10
MOHEHTOB (IPUMUTUBOB) JAJIsl CO37a-
Hus rpaduyeckoro uHTEpdeEiica,
Brnaneer HaBBIKaMU TNPOrpaMMHPO-
Banus SCADA- cucrem
OcBoenue pas- 3HaeT coBpeMeHHble U 3apyOexHble | [IpaBuibHbIE [IK-5
nema Ne4 SCADA cucreMsr; OTBETEI Ha
VYmeer paspabaTbiBaTh Iporpammsl | Bormpockl Nel,
YIpaBJIEHUS UCIOJHUTEIbHBIMU YCT- | 2, 23-25
poiictBamu; Brageer ombiTom paspa-
OOTKM TPOrPaMMHBIX KOMIUIEKCOB
SCADA-cuctem
OcBoeHne pa3- | 3HaeT COBPEMEHHbIE CpelicTBa aBTO- | [IpaBuibHBIE [1K-22
neaa Ne5 Mmatmzanuu, B ToM umnciie SCADA | oTBeTEI Ha
CHCTEMHI, BOIIPOCEHI TK-5
Ymeer ocymiecTBisaTh BbiOOp SCA- | Ne5-9,11
DA cucrew;
Brnaneer HaBBIKaMU OIIEHKH XapakTe-
puctuk pu Beibope SCADA cucrem

[Mxama onenuBanus coorBerctByeT CTO CIIGI TU(TY):

MMPOMECIKYTOUHAA aTTECTAllUs IPOBOJAUTCA B (I)OpMC 3a4€Ta, PE3yJIbTaT OLICHHUBAHUA — «3a4YTCHO»,
«HE 3a4YTCHO».

3. TunoBble KOHTPOJIbLHBIE 3aJaHHUS VISl IPOBEACHUS IIPOMEKYTOYHOM ATTECTALUN

Bonpocs! 1151 oneHkd chopmMupoBaHHOCTH 3j1eMeHTOB Komnerenunu IK-5, ITK-22:
1. Hasnauenwue, ocHoBHble pyHKIIMH SCADA — cuctem
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Crpykrypa SCADA — cucrem.

Opranmszanus B3anmozeiictBus SCADA-cucrem ¢ HixkauM ypoBHeM PACY TII.

4. Cepsep OPC, kak craHAapT B3aWMOJCHCTBHS M MHTETPAIMU MPOTPAMMHBIX KOMIIOHEHTOB
SCADA-cuctewm.

5. SCADA - cucrema InTouch xomnanuu Schneider Electric. Ctpykrypa, OCHOBHBIE XapaKTe-
PUCTHKHU.

6. SCADA - cucrema iFIX kommanuu Intellution.

7. SCADA - cucrema Trace Mode komnannu AdAstra Research Group Ltd,

8. SCADA-—cucrema SIMATIC WInCC kommnanuu Siemens. CTpyKTypa, OCHOBHBIE XapaKTe-
PUCTHKHU.

9. SCADA - cucrema Cimplicity kommanuu General Electric

10. Pesxum aBTOMIOCTpOCHUS TTPH pa3padoTKe rpaduieckoro nHTEpdeiica

11. Meronuka Beibopa SCADA-cucrem.

12. bazpl gannbix 1 CYBJ]. Moaenu 6a3 JaHHBIX.

13. KnuenT-cepBepHas apXUTEKTypa JOCTYIA K JTaHHBIM.

14. CtpykTypupoBaHHbIii A3bIK 3ampocoB SQL. YnpasneHue TpaH3akUsIMH

15. OcHoBHBIE TpeOOBaHUs, NPEAbIBISIEMbIE K IPOMBIIIIEHHON ceTu. [Ipumepbl MpoMBIIIIeH-
HBIX ceTel Bcex ypoBHen uepapxuu PACY TII.

16. Mogens B3aumoeictBust oTKpbIThIX cucteM (BOC) wnu moxens 1ISO/OSI.

17. ®usnueckas peanuzanus kananoB cBsizu (BIL, KK, BOK). Texuudeckue XxapakTepUCTHKHU
KaHaJIOB CBSI3H.

18. becipoBoaubic KaHanbl cBs3u (paauokanan, MK, GSM, WiFi u ap.). TexHuueckre xapakre-
PHUCTHKH.

19. ITocnenoBarenbubie HHTEPdEticsl KaHamoB cBsa3u (RS-232, RS422/485, USB). Texuuueckue
XapaKTEPUCTHKH.

20. AkTUBHOE 00OPYAOBaHHE IMPOMBIIIJICHHBIX CeTel (TOBTOPUTEIH, KOHLIEHTPATOPHI, XaObl,
KOMMYTaTOPbI, MOCTHI U IIUTIO3b1). HazHaueHne 1 XapakTepUCTHKH.

21. Tlpomsiniennsie cetu Ethernet m Industrial Ethernet. Crammapter cereit Ethernet, Fast
Ethernet, Gigabit Ethernet.

22. CranmapTsl U mpoTokoiisl cetu Ethernet.

23. MES-cucremsl. Haznauenue, ctpykrypa u pyakiun MES-cucrem. [Ipumep MES- cucrem.

24. CepBepbl 0a3 naHHBIX peanbHOro Bpemenw,- IndustrialSQL Server, Industrial Application
Server. Haznauenne, pyHKInu, XapaKTepUCTUKH.

25. AnnapaTHas peanu3aius cepBepoB (cepBepbl padouuX TPy, MOApasAeieHUs, MpeanpH-
ATHsI, KOpriopaTiBHBIA cepBep u Web- cepeps). OCHOBHBIC TPeOOBaHUS, PEABSIBISIEMbIE K
cepBepaM.

Jlo ciaym 3aueTa JIOIMYCKAIOTCS CTYIEHTHI, BHIIOJTHHUBIINE BCe (POPMBI TEKYIIIEro KOHTPO-
as1. IIpu moAroToBKe K c/1ade 3auera CTYACHT U3ydaeT BONPOCHI U3 MEpedHs, IPUBEIEHHOTO BbI-
mIe.

w

4. MeToauvecKue MaTepuaJbl JJIsl oNpeaeeHus NPoueayp OleHMBAHUsI 3HAHUI, YMEHU,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPaKTePU3YOLIMX 3TAaNbl GopMUpOBaAHUS
KOMIIETeHIINH.

[TpoMexxyTodHas aTTecTaris Mo JUCIUTUINHE TPOBOJUTCS B COOTBETCTBHH C TPeOO-
Banusmu CTIT CITIGI'TU (TY) 016-2015. KC YKB/I. Iopsinok nmpoBeneHUs 3a4€TOB U dK3aMe-
HOB.
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