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PABOYAS ITPOT'PAMMA JTUCHUITJIMHBI
SCADA cucremMbl
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QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 4

Cemectp: 7

VY4eOns1ii mnan zHabopa 2020 rona

PacnpeneneHI/Ie pa6oqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 108 108 4acoB
5 Bcero (0e3 ax3aMeHa) 180 180 4acoB
6 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

3au€T C OLIEHKOM: 7 ceMecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokosn Ne 3 OoT « 29 » 10 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

roja, paccMoTpeHa u omobpeHa Ha 3acenanuu kadenpsl KCYIT «  » 20 roma, mpoTo-
Koit Ne

PazpaboTuuk:

Houent xag. KCVYII A. E. Kapenun

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC M. B. Uepkamux
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

JonieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABJICHUH U IPOEKTUPO-
Banuu (KCVII) H. 0. Xabubynuna

IIpodeccop kadenpsl kKoMIbIOTEp-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE Y CTYJCHTOB 3HAHUM O METOAMKAX MOCTPOCHUSI CUCTEM JTUCIIETYEPCKOTO yIIpaBie-
HUS, KX CTPYKTYpe U (PYHKIUSAM, a TaK)Ke B BEIPAOOTKE HABBIKOB MX CO3aHUS U IKCILTyaTalllu.
OCBOEHHUE CTYJCHTAMU MPUHIIMIIOB U METOAOB MOCTPOCHHUS M IKCIUTyaTalliu CUCTEM JHCIIeTYep-
ckoro ympasineHus (SCADA-cuctem) Ha OCHOBE COBPEMEHHBIX MPOTPAMMHBIX MAKETOB M allapaTHBIX
CPENCTB.

1.2. 3agaun JIMCHMIIINHBI
— OBJIAJICHWE HaBBIKaMU TpuMeHeHUs: coBpeMeHHBIX SCADA-cuctem mpu pa3paboTke Tpo-

rpaMMHOIO obecnedyeHus CUCTEM ABTOMATH3allU 1 YIIPABJICHHA.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Hucuunnuna «SCADA cuctemsl» (b1.B.02.71B.01.02) otHocutcs k ©Onoky 1 (BapuartuBHas
YacTh).
[TpenmecTBYOUMMH IUCUUIUIMHAMHY, (POPMUPYIOIIMMHU HavalbHbIE 3HaHUS, ABIsAt0oTCA: [Iporpam-
MHUpYyEMBbI€ JTOTHYECKUE KOHTPOJIEPHI.
[Tocnenyromumu AMCUUIUIMHAMY ABIstoTCA: [IpenaumniomMnas npakTuka.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-5 cnocoOHOCTBIO UCIONB30BaTh OCHOBHBIEC MPHEMBbl 00PaOOTKH U MPEACTABICHUS IKC-
HePUMEHTAJIbHBIX JAHHBIX ;

— OIIK-6 ciocoOHOCTBIO OCYLIECTBIIATh IMOUCK, XpaHEHHE, 00pabOTKy M aHaIu3 MHGOpMaLUU
U3 Pa3JINYHbIX UCTOYHUKOB M 0a3 JaHHBIX, NPEJCTABIATH €€ B TpeOyeMoM (opmaTe ¢ UCHOIb30BaHUEM
MH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTUH ;

— OIIK-9 cnocoOHOCThIO MCIONB30BaTh HABBIKM PabOTHI ¢ KOMIBIOTEPOM, BIAJETh METOJAMH
UH(POPMALIMOHHBIX TEXHOJIOTHH, COOJII0AATh OCHOBHBIE TPeOOBaHMsI HH(OPMALIMOHHOM 6€30M1aCHOCTH ;

— IIK-19 cnocoGHOCTBIO OPraHn30BbIBaTh PabOTy MaJIbIX IPYIII UCIIOTHUTENEH ;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOIUNACs TOJIKEH:

— 3HATh NPUHIUIBI OpraHU3ali U cocTaB nporpammuoro odecneuenust ACY TII, metoauxy
€e MPOEKTUPOBAHUS; OPTaHU3AINI0 U OCHOBHBIC (yHKIIMU coBpeMeHHBIX SCADA-cucTemM; 0COOCHHOCTH
npuMeHeHns coBpeMeHHbIX SCADA-cucTeM mpu NpOEKTUPOBAHUU CHUCTEM aBTOMAaTHU3allMM M yIIpaBJe-
HUSL.

—  yMeTh pa3palarbiBaTh MOJIb30BATEILCKUI HHTEP(ENC U aNTOPUTMBI YIPABICHUS C UCTIONb30-
BaHueM SCADA-cuctem; Beioupats SCADA-cucTeMy ¢ yueToM 0COOEHHOCTEHN pa3pabaTbiBaeMOil CUCTE-
MBI YIIPaBJIEHUS TEXHOJIOTMUYECKUM MPOLIECCOM.

—  BJaJeTh HaBbIKaMu nMpuMeHeHust coBpeMeHHBIX SCADA-cucTeM mpu pa3zpaboTke mporpamm-
HOTO 00€CIeYeHHs CUCTEM aBTOMATU3AllUU U YIIPABIICHUSI.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCLUHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTopHble 3aHATUSA (BCETO) 72 72
Jleknun 36 36
JlaboparopHbie pabOTHI 36 36
CamocrosTenpHas paboTa (BCero) 108 108
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 36 36
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[ToaroroBka k 1a00paTopHBIM paboTam 32 32
[IpopaboTKa JTEeKIIMOHHOTO MaTepuaa 30 30
Hanmcanue pedepaton 10 10
Bcero (6e3 3x3amena) 180 180
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHble EauHunml 5.0 5.0
5. ConepixaHue TUCHUILIMHBI
5.1. Pa3nessl JuCHUIIMHGLI 1 BUALI 3AHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuua 5.1 — Pa3nens! AUCHUTUIMHBI U BUJIbI 3aHATHH
Bcero
4acoB
HasBaHus pa3aenoB IUCIUTUIMHBI Jlek., u Jlab. Cam, (6e3 ®opwHpyembie
pab.,u | pab.,u KOMIICTCHITUT
9K3aMEH
a)
7 cemecTp
1 SCADA-cucteMbl:OCHOBHBIC TTOHATHSA 6 0 16 22 OIIK-6, OIIK-9,
[1K-19
2 Pazpabotka APM onepatopoB B SCADA- 30 36 92 158 |OIIK-5, OIIK-6,
cHCTeMax OIIK-9, TIK-19
HWroro 3a cemectp 36 36 108 180
Hroro 36 36 108 180
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3iesaoB TUCIUILIKAH (110 JIEKIHSIM)
Hassatis pasienos Copneprxanue pazznenoB quctuminHel (mo | Tpymoemkocts, | DopmupyeMsble
JICKIIHSIM) q KOMIICTCHITUHI
7 cemecTp
1 SCADA- OCHOBHBIE TOHSTUSI, ICTOPUSI BO3HHUKHOBE- 2 OIIK-6, OIIK-
cucteMbl: OCHOBHEIC aus SCADA-cucrem. 9, IIK-19
TIOHATHA OYHKIMOHATBHBIE XaPaKTEPUCTUKU 2
SCADA-cucrem.
TexHuueckre, CTOUMOCTHBIE U IKCILTyaTa- 2
uoHHbIe XapakTepuctuku SCADA.
Uroro 6
2 Pazpabotka APM PaGouee mecto aucneruepa (orepartopa). 2 I1K-19
onepatopos B SCADA- ['papuueckuii nuTEpPeiic mosp30BaTeNs. 2
cUCTeMax
Mexann3msbl BzanMmoaerctsust SCADA- 8
CUCTEM C "BHEIIHUM MUpOM".
OnepatuBHbIE U ApXUBHBIE TPEH/IBI. 4
Benenue apxuBoB nanasix B SCADA-cucre-
Me.
Anapmbl ¥ COOBITHS. 4
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BCTpOCHHBIe SA3BIKH IIPOIrpaMMHPOBAHUS.

Oco0eHHOCTH U OCHOBHBIE XapaKTePUCTHKU
MIPOMBITIUICHHBIX 0a3 maHHbIX. SCADA n

Internet.

Bonpocs! nHanexxnoctu SCADA-cucreM. 2

Kpurepuu Beioopa SCADA-cucTemsi.

Hroro 30
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Mpeabl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJTETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne paznenoB nanHoi
JTUCIUILTAHBI, JJ11 KOTOPBIX
HE00XOJUMO U3yUeHHUe
o0ecrneynBaIuX 1
00ecIeunBaeMBbIX JUCHUITIINH

HaumeHnoBaHnue qUCIUIIIMH

1 2
[IpenmecTByronme JuCUUILIMHBI
1 IIporpamMmmupyemble TOTHYECKUE KOHTPOJIIEPHI +
[Tocnenyromye TUCHUIIIIUHBI
1 TlpepnumioMHas mpakTHKa +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuue 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMHUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-
THHN

KoMrerenmu Bunel 3ansTrii
H Jlek. JIab. pao. Cam. pa0.
OIIK-5 + + + KonTponsHnas padota, 3amura oT1-
yeta, OT4UeT 10 J1aboparopHoOH

pabote, Onpoc Ha 3aHATHSAX,
TecT, 3a4éT C OLIEHKOMH

@DOopMbI KOHTPOJIA

OIIK-6 + + + KonTponbHas paboTa, 3ammra ot-
yeta, OTYeT 110 J1abOpaTOpHOH
pabote, Onpoc Ha 3aHATHUSAX,
Tect, Pedepar, 3auét ¢ onenkoun

OIIK-9 + + + KonTposnbHas pabota, 3ammura ot-
yeta, OTYeT 110 J1abOpaTOPHOMH
pabote, Onpoc Ha 3aHATUSAX,
TecT, 3auéT ¢ OLIEHKONI

[K-19 + + + Kontponsnas pabora, JlomarHee
3asianue, 3ammra ordera, Otaer
1o JiaboparopHoit padote, Onpoc
Ha 3aHATHAX, TecT, Pedepar,
3a4éT C OLIEHKOM
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.

7. JlabopaTtopHble paGoThl

Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

Ha3zBanus paznenos HanmenoBanwue 1abopaTtopHBIX padboT Tpynoemkocts, | @opMHpyembIe
q KOMIIETCHIIUHI
7 cemecTp
2 Pa3zpaborka APM Jlaboparopusrii komrmiekc "ABTJIa6". 4 OIIK-6, OIIK-
onepatopoB B SCADA- | ICONICS GENESIS 32 9, IIK-19
cactTeMax Pa6ota ¢ cucremoii GraphWorx32 4
Pa6ora ¢ cucremoit TrendWorx32 4
Pab6ora c cucremoit AlarmWorx32 4
3nakoMcTBO ¢ cucteMoit «Kackan-CAY» 4
PenakTop MEemocxem cucremsl «Kackan- 4
CAVY».
Hactpoiika napameTpoB TO4YEK CUCTEMBI 4
«Kackag-CAVYy.
Penaxrop anroputmoB cuctemsl «Kackan- 8
CAVY».
Uroro 36
Hroro 3a cemectp 36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PVYII.

9. CamocrosiTesqibHas padoTa
Bunasl camocTosiTenbHOI paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MIPEICTABICHbI B
tabiune 9.1.
Tabmuna 9.1 — Buabl caMmocTosITebHOM paboThl, TPYAOEMKOCTh U (HOpMUpPYEMble KOMIETEHIMH

Ha3sBaHms pasIeios Bunsl camocrosrensHon | TpynoemkocTs, | PopMupyemMsie DOpPMEL KOHTPOIL
paboThI q KOMIICTCHITUH
7 cemecTp
1 SCADA- Hanucanue pedepaton 10 OIIK-6, [IK-19 |3auér c onenkon,
cucteMbl:OCHOBHBIE TTpopaGoTKa TEKIHOHHO- 6 KOHOTpOJ'II)HaH pabo-
HOHATHUS ro Matepuana ta, Onpoc Ha 3aHs-
Tusix, Pedepar, Tect
Hroro 16
2 Pazpabotka APM |IIpopaboTka JIeKIIMOHHO- 24 OIIK-5, OIIK- | /IomamHee 3aiaHue,
ONepaTopoB B ro Marepuaya 6, OIIK-9, IIK- |3a4€T c o1eHKOMH,
SCADA -cuctemax ToAroToBKa K 1a60paTop- 3 19 f{amHTa OoTUeTa, )
HEIM PAGOTAM OHTpOJIbHAs pabo-
ta, Onpoc Ha 3aHs-
O(l)OpMHeHI/Ie OTYECTOB I10 36 THSX, OT4eT o Jna-
1a0opaToOpHBIM paboTam GopatopHoii paore,
Wroro 92 Tecr
Hroro 3a cemectp 108
Hroro 108
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTHl y4eOHOU 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3a4éT C OLIEHKOU 36 36
3amura oTueTa 4 4 2 10
KonTpomnsHnas padota 5 5 10
Omnpoc Ha 3aHATHAX 4 4 4 12
Otuet no nabopaTopHOii 4 8 10 22
pabore
Pedepar 10 10
Hrtoro makcumyM 3a nepu- 27 21 52 100
on
Hapacraromum nrorom 27 48 100 100

11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHO# cymmbl OaiioB Ha Aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMBbI 6asutoB Ha gaty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY NpEJICTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
85 -89 B (o4enp xoporio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopor1wo)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (HCYROBIICTBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. 1. dumaku A. B. IHTerpupoBaHHbIE CUCTEMBI IPOCKTUPOBAHUS U yHpaBieHUs: YdyeOHoe 1o-
cobue. 2-e m3na., nepepad. — Tomck: TYCVYP,2012. — 219 c. (Hanuuue B 6ubnanotexke TYCVYP - 26 3k3.)

2. Iudpun, b. M. OCHOBBI UHTEIPUPOBAHHBIX CUCTEM MPOEKTUPOBAHUA U YIpaBieHUs [Dek-
TPOHHBIN pecypc]: yuebHoe mocobue / b. M. Illudppun, B. A. Cokonosa, H. B. Menamen. — Cankr-
[TeTepOypr : CIIOIJITY, 2019. — 56 c. — ISBN 978-5-9239-1142-8. — Tekcr : anekTpoHHbli // Jlansb :
AIIEKTPOHHO-OMOIMoTeYHas cucremMa. — Pexkxum moctyna: https://e.lanbook.com/book/133740 (mata 06-
pamenus: 22.09.2021).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Hectepos A. JI. IlpoextupoBanue ACYTII. Meronnueckoe nmocobue. Kuura 2. — CII6.: [ean,
2009. — 944 c. (nanuuue B 6nbmmoreke TYCVYP - 15 9k3.)
2. VHTerpupoBaHHBIE CHCTEMBI MPOCKTUPOBAHUS U yripaBieHus [TekcT] : yueOHUK aJisi BYy30B /
A. T. Cxuptnamze, T. 4. Jlazapesa, FO. ®. MaptembsinoB. - M. : Axanemus, 2010. - 352 c. : ui. - (Beic-
niee npodeccuoHanbHoe oOpa3oBanue. MammHOCTpoeHue). - bubmuorp.: c. 342-343. (Hanuuue B O6uO-
muoteke TYCVYP - 10 3k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKHe MOCO0Uus

1. 3naxoMmcTBO ¢ nmaboparopHbiM komiiekcoM «ABTJIa6». ICONICS GENESIS 32 v6.1. — 2010.
— 19 ¢ (MeTomMueckue yka3aHHs IO BBIMOJIHEHHUIO JIAOOpaTOpHOM paboThl) [DNEKTPOHHBIN pecypc]: —
Pexxum noctyma: http://new.kcup.tusur.ru/sites/default/files/library/Ir1.pdf (mata obpamenus: 22.09.2021).

2. Coznanue rpaduuecKux MHEMOCXeM B mporpaMMHoM makeTe GraphWorX32. — 2010. — 23 c.
(MeTonuyeckue yka3zaHUs IO BBIMOJHEHHUIO JIAOOpaTOpHOIl paboThl) [DNeKTpOHHBIN pecypc]: — Pexum
noctyma: http://new.kcup.tusur.ru/sites/default/files/library/Ir2.pdf (mara obpamenus: 22.09.2021).

3. Pab6ora ¢ nporpammubiM makeToM TrendWorX32. — 2010. — 9 ¢. (MeToaudeckue yka3zaHUs IO
BBITIOJIHEHUIO  JlabopaTopHOW  paboTel)  [DnekTpoHHBI  pecypc]: —  Pexum  pocryna:
http://new.kcup.tusur.ru/sites/default/files/library/lr3.pdf (naTa obpamenwus: 22.09.2021).

4. Pa6ora ¢ mporpammubiM makeToM AlarmWorX32. — 2010. — 14 ¢. (MeTonuyeckue yKa3zaHUS
MO BBIMOJHEHUIO JabopatopHoi  paboThl) [DnekTpoHHBIM pecypc]: — Pexum  pocryna:
http://new.kcup.tusur.ru/sites/default/files/library/Ir4.pdf (naTa o6pamenns: 22.09.2021).

5. Kommneke nporpammubix cpeactB «KACKAI-CAY» beictpsiii crapt. HTO «Tepcu». 2011.
61 c. [DnexTpoHHBIN pecypc]: wi. (MCIOIB3YETCs TPHU MPOBEICHUH JTA0OPATOPHBIX 3aHATHH U CAMOCTOS -
TenbHONW paboTel) — Pexkmm nmoctyma: http://new.kcup.tusur.ru/sites/default/files/library/fast start.pdf
(mara obpamenus: 22.09.2021).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCTa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist I ¢ HApYIIeHUSIMU 3PeHUst:

- B (hopMe FJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢deccunonaibHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1. ®enepanbHOE TOCYNAPCTBEHHOE YHHUTapHOE mpeanpusitue «POCCHIUCKHI HaydyHO-TEXHUYE-
CKHI 1IeHTp MH(OpPMALIUK MO0 CTaHIAPTU3ALNU, METPOJIOTUN U orleHKe cooTBeTcTBUs» (DI'YIT «CTAH-

CornacoeaHa Ha noprane Ne 52095 8



JAPTUH®OPMp) http://www.gostinfo.ru

2. ®denepanbHOE areHTCTBO MO TEXHUYECKOMY PETYIMPOBAHUIO W MeTpojoruu. Karamor nen-
CTBYIOIIMX cTaHAapToB. http://standard.gost.ru/

3. Cucrema «['APAHT» http://www.garant.ru/

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHmne

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeneHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIlMOHHOE 000pyA0BaHNUE U yUeOHO-HAITBIIHBIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHHYECKOE M IIPOrPaMMHoOe odecriedyeHne J1JIs J1adopaTopHbIX padoT

JlaGoparopusi SNEKTPOTEXHUKU U PATUOITICKTPOHUKU

yueOHas ayUuTopus Ui IPOBEACHUS 3aHATHI IPAaKTUUYECKOT0 THIIA

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 213 ayg.

Onucanue UMeroIerocs 000py10BaHUs:

- Ocmwnorpad ananoroBsiid cepun C1 (11 mr.);

- 'enepatop curnanos tuna '3 (11 mrt.);

- I'enepatop curnanoB tuna ['4 (9 mrt.);

- MunnuBonst™eTtp THna B3 (10 wr.);

- JJabopatopusrit makeT (9 1mT.);

- Yue6npie kommnbtoteps! (10 mwT. u3 Hux Monutop 15" LG (6 mrt.), MonuTop 22" Dell (4 mr.), Cu-
cremubiii 0ok Celeron 1700/128Mb/40Gb (3 mit.), Cucremusiii 6mok PENTIUM 4 3.2E GHz/1Mb (4
mt.), Cucremuslit 6iok Intel core (2 mT.), cucremusiii 6ok WS2 (1 mirt.));

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmMHoOe obecrieueHue:

— GENESIS V9.3

13.1.3. MarepuajibHO-TEXHHYECKOE U NPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOI padoThl
Jlist caMOCTOSITENNbHOM paboOThl MCMONB3YIOTCS yueOHbIE ayAUTOPUN (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepedeHb TPOrpaMMHOTO 0OCCIICUCHUSL:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
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- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. 3aKOHUUTH yTBEp:KIE€HNE BIOpaB OJUH U3 BO3MOXKHBIX BapraHToB "SCADA »10 ...":

pacnpeznenéHHas CUCTeMa YIIpaBJICHNs TEXHOJIOTHYECKUM IIPOLIECCOM;

CUCTEeMa JUCIETYEPCKOro yInpaBieHus U cOopa JaHHBIX;

cucTeMa aHaiMu3a U 00pabOTKU U3MEPEHHBIX JTaHHBIX.

2. B nacrosimiee Bpems abopesuarypa OPC o3nauaer:

OLE(object linking and embedding) for Process Control,

Open Platform Communications;

paBHO3HAUHBI 00a BHIIIEC HA3BAaHHBIX BapUaHTA.

3. Kakas u3 Hike nepeunciiennbix cnenudukanuu OPC onuceiBaeT 00MeH JaHHBIMU B MaciiTale
pEaNbHOTO BPEMEHHU:

OPC DA (Data Access);

OPC AE (Alarms & Events);

OPC HDA (Historical Data Access).

4. Kakas u3 Huke nepeunciieHHbIx cnenngukanuii OPC obecnieunBaet peanuszanuio OPC-cepse-
poB u OPC-ki1MeHTOB HE TOJBKO AJIs ceMENCTBa onepallnoHHbIX cucteM Windows :

OPC DA (Data Access);

OPC AE (Alarms & Events);

OPC HDA (Historical Data Access);

OPC UA (Unified Architecture).

5. Mo cnemmudukaruu OPC UA (Unified Architecture) oOMeH naHHBIMU MPOU3BOJUTCS C TTOMO-
HIBIO:

texnonorun DCOM;

OWMHAPHBIX COOOIICHMIA;

XML-cooO1ieHuit;

OouHapHBIX 1 XML-coob1mennii.

6. 3aKOHUYMTH YTBEpPXKIECHUE BHIOpAB OAWH M3 BOSMOXKHBIX BapuaHToB "APM s70 ...":

rudKasi METOJIONIOTUS Pa3pabOTKH MPOTrPAMMHOTI0 OOeCTIeUeHHUS;

POTrPaMMHO-TEXHUYECKUN KOMILJIEKC aBTOMAaTU3UPOBAHHON CHCTEMBbI, IpeAHAa3HAaueHHbIN IS aB-
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TOMAaTH3aIUU ICATeILHOCTH OMPEACIICHHOTO BUIA;

IPOrpaMMHOE CPEACTBO JJISl CO3/IaHUSI OTYETOB.

7. IlpenenbHble Yriabl 0030pa (POHTAIBHON IUIOCKOCTH MHEMOCXEMBI MO KaXIyI0 CTOPOHY OT
HOpPMAaJIH K Hel JOJKHBI COCTaBIIATh:

110 BEPTUKAIN U Topu3oHTanu 90 rpagycos;

1o BepTukaiu v ropuzoHTain 90 u 120 rpaaycoB COOTBETCTBEHHO;

110 BepTUKaJIX U ropu3zoHTanu 120 u 90 rpaaycoB COOTBETCTBEHHO.

8. JImuTenbHOCTh MPeAyNPEKIAONINX 3BYKOBBIX CUTHAJIIOB U MHTEPBAJIOB MEXAY HUMH JOJKHBI
OBITh:

0,2-0,8 c;

1-3 ¢c;

4-5c.

9. IMUTEeNbHOCTh aBapUHHBIX 3BYKOBBIX CUTHAJIOB M MHTEPBAJIOB MEKy HUMU JOJDKHBI OBITh:

0,2-0,8 c;

1-3¢c;

4-5c.

10. Hecymiast yactoTa aBapuidHBIX 3BYKOBBIX CUTHAJIOB JIOJIKHA OBITH:

200-600 I't;

800-2000 I'w;

2000-5000 I'w.

11. Anapm (Alarm) B SCADA »3To0:

HEKOTOPOE COOOIIEHHE CHUCTEMBI, MPEAYNpPEKIatolIee oneparopa O BOSHUKHOBEHHUU OIpeJIeIeH-
HOM CHUTYyaluU;

HEKOTOpPOE COOOIIEHUE CHUCTEMBI, MPEAYNpEKIatoIIee orneparopa O BOSHUKHOBEHUU OIpeJIeeH-
HOW CHUTYyaIli1, KOTOpasi MOXKET MIPUBECTH K CEPhE3HBIM MOCIEACTBHSIM, U IOTOMY TpeOylolee ero BHUMA -
HUS ¥ BMEILIATENbCTBA;

CTaTyCHOE COOOIIIEHNE CUCTEMBI He TpeOyrolee AeHCTBHIA oniepaTopa.

12. Coo6witue (Event) B SCADA st0:

HEKOTOpOE COOOIICHHWE CUCTEMBI, MPEeAyNpeKIarollee oneparopa 0 BOSHUKHOBEHHH OMpEICICH-
HOM CHUTYyalluu;

HEKOTOpOE COOOIICHNWE CHUCTEMBI, MPEAyNpeKIaroliee oneparopa 0 BOSHUKHOBEHHH OMpEICICH-
HOM CHTYyalluu, KOTOpasi MOXKET MPUBECTH K CEPhE3HBIM MOCIEACTBUSIM, U IOTOMY Tpedyloliee ero BHUMa -
HUS ¥ BMEIIATEILCTBA,;

CTaTyCHOE COOOIlIeHNE CUCTEMbI He TpeOyrolliee AecTBUIA onepaTopa.

13. Anapmbl OBIBAIOT:

MOTBEPKACHHBIMH (KBUTUPOBAHHBIMH);

HEMOATBEPKACHHBIMU (HEKBUTUPOBAHHBIMH );

PU3HAHHBIMU;

HENPU3HAHHBIMHU.

14. 3aKOHYUTH YTBEpXKICHUE BHIOpAB OJMH M3 BO3MOXKHBIX BapuaHTOB "Anapmbl Hi (BepxHUit)
HiHi (Bbime BepxHEro) BO3ZHUKAIOT ...":

IIpU JOCTHXKEHUH MEPEMEHHON 30HbI HEUYBCTBUTEILHOCTH 3aJaHHBIX ISl K&KJOTO ajnapMma mnpeze-
noB (High Alarm, High High Alarm);

MIPH TOCTIKEHUHU TIEPEMEHHOM 3aJaHHBIX sl Kaxkaoro anapma npeaenos (High Alarm, High High
Alarm);

KOT/Ia CKOPOCTh EPEMEHHOM CTaHOBUTCS OOJIbIIE MPEAECTBEHO TOMYCTUMOM.

15. Tpenn nensitcs Ha:

OTIepaTUBHBIE (PEAIbHOTO BPEMEHN);

apXUBHBIEC (MICTOPUUYECKUE);

aKTyaJbHbIE.

16. 3aKkOoHUUTH yTBEepKIeHHE BEIOPAB OMH U3 BO3MOXHBIX BapuaHToB "DataWorX32 sto ...":

nporpammubiii koMrmoHeHT SCADA-cuctemsl Genesis32, npeaHa3HaYeHHBIN 71 CO3/JaHUS U TPO-
cMOTpa rpadMIecKuX MHEMOCXEM aBTOMATU3UPOBAHHBIX Pab0UMX MECT OTepaTopa;

nporpammubiii KommoHeHT SCADA-cuctemsl Genesis32, o0ecreunBaromnid IPeICTaBICHUE OTe-
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PaTUBHBIX U APXUBHBIX TPEHOB KOHTPOJIUPYEMBIX TEXHOJOTHUECKUX MAapaMeTPOB OT BPEMEHH JHOO OT
JIPYTUX TIEpEMEHHBIX;

nporpamMMHublii koMroHeHT SCADA-cuctembl Genesis32, nmpeaHa3HaueHHBIN A1 OOHApyXEHUs
aBapHIHBIX COOBITUH, OMOBEILEHUSI ONIEPATUBHOTO MepCoHalIa, MpUeMa MOATBEPKACHUM BOCTIPUATHS HH-
dopmaruu 06 aBapUHHBIX COOBITUSAX U perucTpanuu HHGopMaruu 06 aBapusx B 6a3e JaHHbIX;

nporpammubiii kKoMmoHeHT SCADA-cuctembr Genesis32, mpeaHa3HAYeHHBIN 1 OTHOBPEMEHHO-
IO MHOTOITIOTOYHOTO BBITTOJHEHUS BBIUMCIUTENLHBIX ONEPAIMi U JTIOOBIX APYTUX JACHCTBHMA, JOCTYITHBIX B
sI3bIKE MporpamMmupoBannst VBA;

nporpamMMHublii komnoHeHT SCADA-cuctemsl Genesis32, seistomuiicss OPC-cepBepoM, KOTOpBIT
npeIHa3HaueH JJs

OpraHM3alK €AMHOTO MOCTAa MEX]Y MHOKECTBOM KIMEHTCKMX U CEPBEPHBIX KOMIIOHEHTOB CH-
CTEMBbI, aHaJIh3a U 00PabOTKH JaHHBIX, 00ECTICUCHUS TOPSYETO» PE3CPBUPOBAHUS.

17. 3akOoHUUTH yTBEpKIE€HHE BEIOPAB OMH U3 BO3MOXKHBIX BapuaHToB "TrendWorX32 510 ...":

nporpammHubiii koMrmoHeHT SCADA-cuctemsl Genesis32, npeaHa3HaYeHHBIN 71 CO3/IaHUS U MPO-
CMOTpa rpadMuecKUX MHEMOCXEM aBTOMAaTH3MPOBAHHBIX pab0OUMX MECT OIepaTopa;

nporpammubiii KommoHeHT SCADA-cuctemsl Genesis32, o0ecreunBaromnid IPeICTaBICHUE OTIe-
PaTUBHBIX U APXUBHBIX TPEHJOB KOHTPOJIUPYEMBIX TEXHOJOTHUECKUX MAapaMETPOB OT BPEMEHH JHOO OT
JIPYTUX TIEpEMEHHBIX;

nporpaMMHublii koMrmoHeHT SCADA-cuctembl Genesis32, nmpeaHa3HaueHHBIN A1 OOHApyXEHUs
aBapHIHBIX COOBITUH, ONOBEIIEHUSI ONIEPATUBHOTO MEepCOHalIa, MpUeMa MOATBEPKACHUM BOCTIPUATHS HH-
dopmaruu 06 aBapUHHBIX COOBITUSAX U PerucTpanuy HHGopMaruu 06 aBapusx B 6a3e JaHHbIX;

nporpammubiii kKoMmmoHeHT SCADA-cuctembr Genesis32, mpeaHa3HAYeHHBIN U1 OTHOBPEMEHHO-
IO MHOTOIIOTOYHOTO BBITTOJHEHUS BBIUMCIUTENBHBIX ONEPAIMi U JTIOOBIX APYTUX JACHCTBHIMA, JOCTYITHBIX B
sI3bIKE MporpamMmupoBannst VBA;

nporpamMMHublii komnoHeHT SCADA-cuctemsr Genesis32, seistomuiicss OPC-cepBepoM, KOTOpBIT
npeIHa3HaueH JJs

OpraHM3alKi €IMHOTO MOCTAa MEX]Y MHOKECTBOM KIMEHTCKMX U CEPBEPHBIX KOMIIOHEHTOB CH-
CTEMBbI, aHaJIh3a U 00PabOTKH JaHHBIX, 00ECTICUCHUS «TOPSYETO» PE3CPBUPOBAHUS.

18. 3aKkoHUUTH yTBEepKAeHHE BEIOPAB OJIMH U3 BO3MOXKHBIX BapuaHToB "AlarmWorX32 sto ...":

nporpammubiii koMrmoHeHT SCADA-cuctemsl Genesis32, npeaHa3zHaYeHHBINA 71 CO3JJaHUS U TPO-
CMOTpa rpadMuecKuX MHEMOCXEM aBTOMATH3MPOBAHHBIX pab0OUMX MECT OIepaTopa;

nporpammubiii KommoHeHT SCADA-cuctemsl Genesis32, o0ecreunBaroOmnid IPeICTaBICHUE OTe-
PaTUBHBIX U APXUBHBIX TPEHOB KOHTPOJIUPYEMBIX TEXHOJOTHUECKUX MAapaMETPOB OT BPEMEHH JHOO OT
JIPYTUX TIEpEMEHHBIX;

nporpamMMHublii koMrmoHeHT SCADA-cuctembl Genesis32, nmpeaHa3HaueHHBIN 1711 OOHApyXEHHUs
aBapHIHBIX COOBITUH, ONOBEILEHUSI ONIEPATUBHOTO MEpCOoHAlIa, MpUeMa MOATBEPKIACHUM BOCTIPUATHS HH-
dopmaruu 06 aBapUHHBIX COOBITUSAX U PerucTpanuu HHGopMauu 06 aBapusx B 6a3e JaHHBIX;

nporpammHubiii KoMmoHeHT SCADA-cuctemsr Genesis32, mpeaHa3HaYeHHBIN 11 OTHOBPEMEHHO-
IO MHOTOITIOTOYHOTO BBITTOJHEHUS BBIUMCIUTENLHBIX ONEPAIMi U JTIOOBIX APYTUX JACHCTBHMA, JOCTYITHBIX B
sI3bIKE MporpammupoBannst VBA;

nporpamMMublii komnoHeHT SCADA-cuctemsl Genesis32, ssistomuiicss OPC-cepBepoM, KOTOpBIN
npeIHa3HaueH JJs

OpraHM3alK €IMHOTO MOCTAa MEX]Y MHOKECTBOM KIMEHTCKMX U CEPBEPHBIX KOMIIOHEHTOB CH-
CTEMBbI, aHaJIU3a U 00pabOTKH JaHHBIX, 00ECTICUCHUS «TOPSYETO» PE3CPBUPOBAHUS.

19. 3akOHUUTH yTBEpKACHHE BEIOPAB OJIMH U3 BO3MOXKHBIX BapuaHToB "ScriptWorX32 570 ...":

nporpammubiil koMrmoHeHT SCADA-cuctemsl Genesis32, npeaHa3HaYeHHBIN 711 CO3/JaHUS U TPO-
CMOTpa rpapMuecKuX MHEMOCXEM aBTOMAaTH3MPOBAHHBIX pab0OUMX MECT OIepaTopa;

nporpammubiii KommoHeHT SCADA-cuctemsl Genesis32, o0ecreunBaromnid IPeICTaBICHUE OTe-
PaTUBHBIX U APXUBHBIX TPEHOB KOHTPOJIUPYEMBIX TEXHOJOTHUECKUX MAapaMeTPOB OT BPEMEHH JHOO OT
JIPYTUX TIEpEMEHHBIX;

nporpamMMHublii koMrmoHeHT SCADA-cuctembl Genesis32, nmpeaHa3HaueHHBIN 1711 OOHApyXEHHUs
aBapHIHBIX COOBITHH, ONOBEILEHUSI ONIEPATUBHOTO MepCOHalIa, MpUeMa MOATBEPKACHUM BOCTIPUATHS HH-
dopmaruu 06 aBapUHHBIX COOBITUSAX U PerucTpanuy HHGopMauu 06 aBapusx B 6a3e JaHHBIX;

nporpammubiii kKoMmoHeHT SCADA-cuctembr Genesis32, mpeaHa3HAYeHHBIN 1 OTHOBPEMEHHO-
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IO MHOTOITIOTOYHOTO BBITTOJHEHUS BBIUMCIUTENLHBIX ONEPAIMi U JTIOOBIX APYTUX JACHCTBHIMA, JOCTYITHBIX B
sI3bIKE MporpammupoBanust VBA;

nporpamMublii komnoHeHT SCADA-cuctemsl Genesis32, ssistomuiicss OPC-cepBepoM, KOTOpBIN
npeIHa3HaueH JJs

OpraHu3alK eIUHOT0 MOCTa MEXKJy MHOKECTBOM KIMEHTCKMX M CEPBEPHBIX KOMIIOHEHTOB CH-
CTEMBbI, aHaJIh3a U 00pabOTKH JaHHBIX, 00ECTICUCHUS «TOPSYETO» PE3CPBUPOBAHUS.

20. 3aKOHYUTH YTBEpKJICHHE BEIOpAaB OMH U3 BO3MOXKHBIX BapuaHToB "GraphWorX32 sto0 ...":

nporpammubiii koMrmoHeHT SCADA-cuctemsl Genesis32, npeaHa3HaYeHHBIN 711 CO3JJaHUS U TPO-
CMOTpa rpaduecKUX MHEMOCXEM aBTOMAaTH3MPOBAHHBIX pab0OUMX MECT OIepaTopa;

nporpammubiii KommoHeHT SCADA-cuctemsl Genesis32, o6ecrednBaroOmnid IPeICTaBICHUE OTIe-
PaTUBHBIX U APXUBHBIX TPEHJOB KOHTPOJIUPYEMBIX TEXHOJOTHUECKUX MAapaMeTPOB OT BPEMEHH JHOO OT
JIPYTUX TIEpEMEHHBIX;

nporpamMMHublii koMroHeHT SCADA-cuctembl Genesis32, nmpeaHa3HaueHHBIN 111 OOHApyXEHUs
aBapHIHBIX COOBITHH, OMOBEILEHUSI ONIEPATUBHOTO MEepCOHAlIa, MpUeMa MOATBEPKIACHUM BOCTIPUATHS HH-
dopmaruu 06 aBapUHHBIX COOBITUAX U PerucTpanuu HHGopMauu 06 aBapusx B 6a3e JaHHbIX;

nporpammubiii kKoMmrmoHeHT SCADA-cuctembr Genesis32, mpeaHa3HAYeHHBIN U1 OTHOBPEMEHHO-
IO MHOTOIIOTOYHOTO BBITTOJHEHUS BBIUMCIUTENLHBIX ONEPAIMi U JTIOOBIX APYTUX JACHCTBHMA, JOCTYITHBIX B
sI3bIKE MporpammupoBannst VBA;

nporpamMHublii komnoHeHT SCADA-cuctemsl Genesis32, ssistomuiicss OPC-cepBepoM, KOTOpBIT
npeIHa3HaueH JJs

OpraHu3alK eIUHOT0 MOCTa MEXJy MHOKECTBOM KIMEHTCKMX M CEPBEPHBIX KOMIIOHEHTOB CH-
CTEMBbI, aHaJIh3a U 00pabOTKH JaHHBIX, 00ECTICUCHUS TOPSYETO» PE3CPBUPOBAHUS.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
OcHoBHbI€ NIOHATHUSA, UCTOpUS BO3HUKHOBeHUs SCADA-cucrem.
OyukuroHanbHble XapakTepuctuku SCADA-cucrem.
TexHuueckue, CTONMOCTHBIE U 3KCILTyaTallMOHHbIE XapakTepucTuku SCADA.
PaGouee mecto aucnetuepa (oneparopa).
['padmueckuii uHTEpdEiic noabp30BaTeNs.
Mexanusmsbl B3aumozaeicteust SCADA-cucteM ¢ "BHEITHUM MUpOM".
OnepaTtuBHBIE U APXUBHBIE TPEHIBI.
Benenue apxuBoB manasix B SCADA-cucreme.
Anapmbl 1 COOBITHS.
BerpoeHHble sI3pIKM TPOrpaMMHUPOBAHHUSL.
Oco0OEeHHOCTH U OCHOBHBIE XapaKTepUCTUKU NPOMBIILIEHHBIX 0a3 qaHHbIX. SCADA u Internet.
Bonpoce! nHanexxnoctu SCADA-cuctem. Kputepun Beioopa SCADA-cucteMsl.

14.1.3. TeMbl JOMALIHHUX 3aJaAHUI

Cosnanue Touek B SCADA-cucteme "Kackan-CAVY". JlobaBnenue HOBBIX Touek. [Ipumenenue n3-
MEHEHHI KOH(UTYpaIIUHA TOUEK.

Cosznaaune maemocxeM B SCADA-cucreme "Kackag CAY". BeiBoj 3HaYCHMI TOYCK HA MHEMOCXE-
My. CoxpaHeHHe MHEMOCXEMbI B 0a3e JaHHbIX. JloOaBIeHHEe MHEMOCXEMbI B CIUCOK MHemocxeM APM
Omneparopa. JfobaBneHre aHUMAaIU HA MHEMOCXEMY.

Cospnanue kapt ynpasiienus B SCADA-cucreme "Kackag-CAY".

®opmuposanue coosituii B SCADA-cucreme "Kackan-CAVY".

Coznanue anroputMoB B SCADA-cucteme "Kackan-CAY" na s3pikax FBD (Function Block
Diagram — ¢ynkuuonanbsabie OmokoBbie nuarpammbl) U ST (Structured Text — cTpyKTypHpOBaHHBIN
TEKCT).

14.1.4. Tems! pedeparToB
SCADA-cuctrembl. @yHKIIMOHAI, XapaKTEPUCTHUKU U C(Hepbl IPUMEHEHHUSL.
CnemmnanusupoBanislie SCADA-cucTeMsl.
S3p1ku porpammupoBanus ucnonb3dyemele B SCADA-cucremax

14.1.5. TeMmbl KOHTPOJILHBIX padoT
dyukImoHansHbIe XapakrepuctTuku SCADA-cuctem.
TexHuueckue, CTOMMOCTHBIE U 3KCILTyaTallMoHHbIe XapakTepucTuku SCADA.
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Pabouee mecto nucrnerdepa (oneparopa).

['paduuecknii unTEpDEIC MOTH30BATEIS.

Mexanuzmsbl Bzaumoaeiicteus SCADA-cucteM ¢ BHEIIHUM MUPOM.

OnepaTuBHBIE U APXUBHBIC TPEHIBI.

Benenune apxuBoB ganusix B SCADA-cucreme.

Anapmbl B COOBITHS.

BcerpoenHble S3bIKH IPOTPaMMUPOBAHUSL.

OCc0O0EHHOCTH M OCHOBHBIE XapaKTEPUCTUKH MPOMBINIICHHBIX 0a3 qaHHbIX. SCADA u Internet.

14.1.6. Bonipocs! 115 3a4éTa ¢ OLeHKOM

CrpykrypHble komnoHeHTsl SCADA-cucTemsl.

Oyaknuu SCADA-cucrem. @yHKIMH oneparopa.

OcHoBHbBIE BO3MOXHOCTH U cpeAcTBa, npucymue BceM SCADA-cuctemam.

Texnuueckue xapakrepuctuku SCADA.

CToMMOCTHBIE U DKCIUTyaTallMOHHbIE XapakTepucTtuku SCADA.

[Tonsitue APM. Ocobennoctu APM.

[Tpotokon DDE. Ocobennoctu. locrounctBa. Henocrarku.

Texunonorust OLE. Oco6ennoctn. JlocronncrBa. Hemocratkm.

Texnonoruss OPC. Ocob6ennoctr. Jlocrouncrsa. Hegocrarku.

Texuonorust OPC. [Tonsitue OPC-cepepa u OPC-kinenra.

Tpenasl B SCADA-cucremax. Haznauenue. Tumnsl TpeHAOB.

Anapmel. Haznauenue. Turbl anapMoB. ['pyIinbel 1 IPUOPUTETHI aJlapMOB.

S3biku nporpammupoBanus B SCADA-cuctemax. OCHOBHBIE THIIBI SI3bIKOB IIPOIPaMMHUPOBAHUS.

Kommnonents! ActiveX. Haznauenue. Ocobennoctu ucnonb3oBanus B SCADA-cucremax.

baser gannbix (/1) B8 SCADA-cuctemax. [Ipombimennsie bJI. Ocobennoctu pabotsl. [Tytu co-
3aHMSL.

SCADA u Internet. ApxutekTypa «repMuHai-cepsep». OCHOBHbIE 0COOCHHOCTH.

SCADA u Internet. Apxurexrypa «Internet-kiuent». benupiii u 6orareiii KireHT. OcOOEHHOCTH
peanu3alyy JaHHON apXUTEKTYPBHI.

IlonsTue pezepBupoBanus. TUnbl pe3epBOB.

PesepsupoBanue B apxurexkrype SCADA-cuctem.

O6ocHoBanmne npuynH Hanucanusi cooctBeHHoro [10 nubo npuodperenust SCADA-cucremsl. [la-
pameTpsl, Biustomue Ha Bbioop SCADA-cucteMsl.

Hepapxust cBoiictB SCADA-cuctem no crenenu BaxHocTu. Jtanbl Bbioopa SCADA-cucteMsl.

14.1.7. Tembl 1a60paTOpHBIX padoT
Jlaboparopusiii komruieke "ABTJIa6". ICONICS GENESIS 32
Pa6ota ¢ cucremori GraphWorx32
Pabora ¢ cucremoii TrendWorx32
Pa6ota ¢ cucremoit AlarmWorx32
3HakoMcTBO ¢ cuctemoit «Kackan-CAYy»
Penaktop Muemocxem cucteMbl «Kackaa-CAY».
Hacrpoiika napamerpoB Touek cuctemsl «Kackaa-CAY»y.
Penaktop anroputMmoB cucteMbl «Kackan-CAY».

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPHIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs
C napymenussmu | TecTsl, NUCbMEHHbBIE CAMOCTOSITEIbHBIE [IpenmyiecTBEHHO MUCbMEHHAs
ciryxa paboTBbl, BOIIPOCHI K 3a4eTy, IIPOBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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