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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ucouninHa «VIHTerpupoBaHHbIE CHCTeMbl MNPOEKTUPOBAaHUA M yNpaB/IeHUA»
obecrreunBaer (opMHpOBaHHE C/IeAYHOIIMX KOMIETeHI[UH C YYéTOM HHAMKATOPOB HX
AOCTYDKEeHHS

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKC-4 CriocobHOCTh pa3pabaThiBaTh a/rOPUTMUYECKOE
Y IIpOrpaMMHoOe obecrieyeHre CPeJiCTB U CUCTEM IIKC-4.3
aBTOMAaTH3aLMU U YTIpaBJIeHUs

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHAMKATOpa Pe3ynbTar 00yueHus
HHAUKaTOopa
IIKC-4.3 CniocobeH HUCI0/1b30BaTh 3HaTh CTPYKTYpPY, COCTaB, Ha3HAUeHUe

coBpeMeHHble SCADA cucteMbl | U (PyHKLIMY UHTETPUPOBAaHHBIX CUCTEM
JJ1s1 MOHUTOPHUHIA U YIIPaB/IeHUsI | IPOEKTUPOBAHMS U yIIPABJIeHUS;
TeXHOJIOTUUeCKHUMHU TPOL[eCCaMH; | OCHOBHBIE 3/1eMeHThI, TpeOoBaHUs K
BO3MO)KHOCTH MX IpaMyeckoro | CoCTaBy, YCTPOMCTBY U peanu3aLiuv

peJiakTopa Jjist pa3paboTKu yesI0BeKO-MalllMHHOTO HHTepdelica;
YyesI0BeKO-MalllHHOTO MeXaHWU3Mbl B3aUMO/IeNCTBUS CUCTEM
uHTepdelica JUCTIeTUePCKOro yrpas/ieHusi u cbopa

JAHHBIX C BHEILITHUMU YCTPONCTBaMH,
0CcOOEeHHOCTH CO3/IaHUsI CBsi3el MeXXy
ee e 37ileMeHTaMu;
TI0C/Ie/J0BaTeIbHOCTb Pa3paboTKu
CUCTEeM aBTOMaTHU3aL[u1
TIPOM3BO/ICTBEHHBIX U
TeXHOJIOTMUeCKUX MPOLIeCCOB C
WCTI0/Tb30BaHHEM UHTEr PUPOBaHHBIX
CUCTeM TMPOEeKTUPOBAHUS

YMeTb porpaMMHUpPOBaTh U
OT/Ia)KUBaTh CUCTEMBI Ha Oase
MHUKDOKOHTPOJI/IEPOB; MOIb30BaThCs
HWHCTPYMeHTa/IbHbIMU [TPOTrPAMMHbBIMU
Cpe/iCTBaMH UHTePaKTHBHBIX
rpauueckrix CUCTeM, aKTyaTbHbIMU
JJIsi COBDEMEHHOT0 TTPOM3BO/ICTBa;
pa3pabaTbiBaTh UHTEIIEKTYaTbHbIMI
uHTep(delic cucrem,
OpHEeHTUPOBaHHBIX Ha WU3MepeHue,
KOHTPOJIb, COOp, XpaHeHue U
00paboTKy MPOW3BO/CTBEHHON U
TeXHOJIOTMUeCcKou UH(opMaLyu, a
TaK)Ke KOMIbIOTePHOe yIIpaBjieHue
TeXHOJIOTUUeCKUMU U
TIPOM3BO/[CTBEHHBIMU TPOLIeCCaMHu.
Bnajersb HaBbIKaMU pabOTHI C
BBLIUMC/IUTE/ILHON TeXHUKOH,




coBpeMeHHbIMU SCADA cucremamy;
HACTPOWKU MHTep(ecoB 1
KOH(UTyprUpOBaHUs ITPOTOKOIOB
obMeHa JJaHHBIMU MEXY
komrioHeHTamu ACYTII u SCADA
cucreM; pa3pabOTKU OrepaTopCKUX
HHTepdeiicoB

2 MecTo aucuunivHbl B cTpykTrype OOII

N3yueHue aucuuruiviebl « IHTerprpoBaHHble CUCTEMbI IIPOEKTUPOBAHUSA U yIIPaB/IeHUS»
Ga3vpyeTcsi Ha pe3y/bTaTax OCBOEHUS C/IeAYIOIMX JUCLMIUIMH/TIPAKTHK: «[IporpamMmmupoBaHue
TIPOMBIIIJIEHHBIX KOHTPOJ/IepoBy», «[IporpammHoe obecrieuenue ACY TTI»

HucuunivHa SIBJISIETCS Trpe/ilIeCTBYIOLeM ISt JVCLIUTUIAH/TIDAKTHK:
«[Ipon3BosicTBeHHAsl TpAKTUKA: TpeJJUIIJIOMHas TpakTHKa», «ABTOMAaTH3alL[Usl YIpaBJ/eHUs
JKU3HEHHBIM LIMKJ/IOM MPOAYKLN»

3 O0BeM AUCIUILIMHbBI

O0beM AMCHMITHHBI cocTaBisieT — 3 3ET

TPpya0eMKOCTh B aKaJeMHYeCKHX Yacax
. (OpuH akageMuuecKUil yac COOTBeTCTBYET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHUYECKOT'0 yaca)
Bcero Cemectp Ne 8

OO6111asi TPYA0EMKOCTb AUCLUIITUHBI 108 108
AyJWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 72 72

JIEKITUU 24 24

nabopaTopHbIe pabOThI 24 24

MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 24 24
CamocrosiTenbHasi pabora (B T.4. 36 36
KYpPCOBOe MPOeKTUPOBaHKe)
TpyZ0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTaluuu
Buj mpomMe>KyTOUHOM aTTecTaluu
(UTOroBOrO KOHTPOJIS TIO JUCLIUTL/IHE) 3auer 3auer

4 CTpyKTypa U cojiep>KaHue JUCLUII/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHbI

Cemectp Ne 8

Bu/bl KOHTAKTHOI PaboThI
N | e e | e | macmn | O | s
n/n P 1/1/1 S No Kon. No Kon. No Ko Ne Ko KOH};moml
Auct 3 UYac. 3 UYac. 3 Uac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
Bsegenue. =
1 Copep>xaHue u 1 2 4 2 ¥ CTHbIR
orfpoc
3a/lauM Kypca.
9 YnpasneHuve 2.3 8 4 2 YcTHBIM
MIPOX3BO/ICTBOM ornpoc




VHTerprpoBaHHbIe i
3 CHCTeMEI 4,5 4 1 2 1 6 34 14 omec.
3,4 orpoc
yTpaBJeHus
IIporpammHO-
TeXHUUYeCKHue Ortuet o
4 cpecTBa ISt 6,7, 10 2,3, 22 2 18 1,2, 18 naboparop
TIOCTPOeHust 8 4 3,4 7
Ho¥ pabore
WHTErpUPOBAHHBIX
cUCTeEM
IIpomexxyTouHas 3auer
aTTecTalys
Bcero 24 24 24 36

4.2 KpaTkoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 8

TeXHUYEeCKHe CpeCTBa
AJI1 TIOCTPpOEeHUA
HWHTErpupOBAHHbIX
cucrem

Ne Tema Kpartkoe coaep:xanue
1 Beepnenue. Conepxanve | OCHOBHbIe TIOHSITHSI MHTETPUPOBAHHOM CUCTEMBI
Y 33/lauM Kypca. ynpasyeHusi. HazHaueHVe MHTerpUpPOBaHHBIX CUCTEM
ynipasienusi. [Ipo6siema nnTerpauyu ACY.
OcHoBHbIe npUHLKIIBI MHTerpauuu AC npeanpusiTys.
2 YmipaBnenue [IpeanochInKy CO3/aHusl MHTerPUPOBaHHBIX CUCTEM
IIPOM3BOJCTBOM ynpas/ieHus. Y POBHU yIpaBJleHuUs] IPOM3BO/CTBOM.
[IpoekTrpoBaHue CUCTEM aBTOMAaTH3aLIUA
TeXHOJIOTMYeCKUX MPOLIeCCOB U NPOU3BOACTB.
3 NHuTterprpoBaHHbIe CywHocTb uHTerpaiuu. OCHOBHBIE HarlpaBJ/IeHUS
CUCTEMBI yTIpaB/IeHUs VHTerpanuu. BzaumocBs3p nporeccos
MPOEKTHUPOBaHUS, OArOTOBKYU MIPOX3BO/CTBA U
yrpaBJjieHUsi IPOM3BOICTBOM
4 ITporpammHoO- OTaribl pa3BUTHS CUCTEM TTPOMBIIITIEHHOU

aBTOMaru3auyu. Vi3yueHre NMpUHIMITOB PabOThI
paznuuHbix Y CO, KoHLleHTpaTopoB U T.A4.SCADA-
cucreMsl. [Touarne SCADA-cucrem. @yHKIMU
SCADA-cucteM M UX UCII0/Ib30BaHUe 151
NPOEKTHUPOBAHUS aBTOMaTU3UPOBaHHbIX CUCTEM
KOHTPOJIS U yTIpaB/IeHUs! CJIOKHBIMU
ripousBozcTBaMu. IIpumeps! npumensieMbix SCADA-
CUCTEM

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 8

. Kosi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHO PadoThI
4acoB
1 CeTeBble TeXHOJIOTUU Ha MPUMepe OJHOKOHTYPHOU ?
CUCTeMbI aBTOMAaTUUeCKOT0 Pery/JMpoBaHusI
[Mopkmouenne SCADA TRACE MODE 6 k
2 CHUCTeMe pery/MpoBaHus TeMITepaTyphbl MO/ 6
yrpaBiaeHreM CodeSys. OPC-TexXHOJ/IOTUH
3HAKOMCTBO C Pa3/IMYHbIMUA BUJAaMH KaHAJ/IOB
3 repeiaud JaHHbIX U TeXHUUYEeCKMMHU CpeiCTBaMu 8
JUTSL UX peanu3anuu




KondurypupoBanue nanenu orneparopa CII-307P,
vHTepdelchbl

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATHHN

Cemectp Ne 8

. Ko/1-Bo akajieMmuuecKux
Ne TeMbl IpaKTHYECKUX (CEMUHAPCKHX) 3aHATHI 4acoB
1 [Toak/moueHre BTOPUUHBIX TTPUOOPOB K 00BeKTaM 6
yTpaB/eHust
[MTonyuenue HaBbIKOB pa3pabotku ACY TII B
2 WHTeTrpUpoBaHHOM cpezie pa3pabotku TRACE 18
MODE 6

4.5 CamocrosiTesibHasA padora

Cemectp Ne 8

Ne Bup CPC Koi-Bo akaeMuueckux
4acoB

1 OdopmieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U 10
TIPAKTUYECKUM paboTam

5 [ToaroroBka K NpakTUUeCKUM 3aHSITUSIM 3
(y1abopaTopHBIM paboTam)

3 [ToaroTroBka K czjaue M 3alliUTe OTUEeTOB 10

4 ITpopaboTKa pa3/ie/ioB TeOPeTUYECKOr0 MaTepHasa 8

B XoJe rnpoBeieHuns 3aHATUN 110 AUCHUIT/IMHE MCIIOJIB3YHOTCA C/IeAyIole NHTEPAKTUBHbBIE
MeTO/bI 06y‘-IEHI/IHZ JIEKOUA-BU3Yya/IM3allysd, MaCTeP-K/1daCC, KOMITIBIOTe€PHAsA CUMYJIALNA

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHHs I/IA 00yUaIOMUXCA M0 OCBOCHHIO JUCHUILTHHBI
5.1.1 MeToguuecKue yKa3aHUs /I 00yYarOIUXCS M0 MPAKTHUYECKUM 3aHATHAM

NHTerpupoBaHHbIe CUCTEMbI IPOEKTUPOBAHKS U YIIPABIeHUS

aBTOMAaTHU3UPOBAHHBIX U aBTOMAaTUUECKUX MPOU3BO/ICTB [ D/IeKTPOHHBIN pecypc] .
MeToryecKre yKa3aHUs TI0 BBITIOJTHEHUIO MMPaKTHUeCKUX pabort. / VIpKyT. Hall. uccref,.

TexH. YH-T, 2018. - 50 c. http://elib.istu.edu/viewer/view.php?file=/files3/er-17850.pdf

[TpakTrueckoe 3ansTre Neo 1
[MTogkrOUeHHe BTOPUYHBIX TIPUOOPOB K 00BEKTaM YTIPaB/I€HUS

Lenb 3anaTHs :O3HAKOMUTHCS C HA3HaYeHUEeM U yCTPOKWCTBOM Pa3/IMYHbIX BTOPUUHBIX
nipru6opoB. [TonyunTh MpakTHUUecKre HaBbIKY TOAK/II0YEeHHs Pa3/TMUHbIX JaTYMKOB K BTOPUUHBIM
npubopaM ¥ BLIBOZA TIOTyUYeHHOW WH(OpMaIiy Ha 3KpaH MOHUTOPA.

3azanue: M3yunTh pyKOBOZCTBA 10 SKCIIyaTallii Ha BTOPUUHbBIE TPUOOPBI U JaTUMKH.
[MoaK/MIOYUTE JAaTUYMKK K BTOPUYHBIM Tipubopam. TTomyunts nHdopmalyio Ha Tabsio mpubdopa.
Co3aaTh MPOEKT B MHTeIpUPOBaHHOM cpefie pa3pabotku TRACE MODE «IToakmoueHue
nprubopa kK SCADA- cucteme TRACE MODE» u BbIBeCTH HH(POPMALHIO Ha 5KPaH MOHUTOPA TI0
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OJJHOMY W3 Tpe/J/I0’KeHHbIX TperojiaBaTesieM UHTepdelicoB.

[IpakTrueckoe 3ausaTue Ne 2
[MonyueHuie HaBbIKOB pa3pabotku ACY TII B uHTerprpoBaHHOMN cpezie pa3paboTKu
TRACE MODE 6

Lless 3ansTHsE: O3HAKOMUTBCS C MHTETPUPOBaHHOU cpesioi pa3pabotku ACY TII TRACE
MODE 6. ITosnyuuTs rnpakTUueckre HaBbIKUA CO3/laHUsl cucTeM Busyanu3sauuu (HMI-
uHTepdeiic).

3aganve: O3HAKOMHUTHCS C MHTerpUpOBaHHOM cpesioi pa3pabotku ACY TITI TRACE
MODE 6. IlepBbIi mar- 0CBOUTb «BBICTPBIN CTapT», MO3BOJISIOIIMKA HAUMHAKOIIMM CO3/iaBaTh
ripocTeiiiive MPoeKThl 6e3 r1y0oKoro u3yueHus BCeil CUCTeMBI.

Co3/1aTh CUCTEMY MOHUTOPUHTA, COZIepXKallyto ouH y3en APM, oToOpakarolyto ¢
MOMOLIIBbIO Pa3/IMYHBIX CPEZICTB ONEepaTOPCKOro MHTep(elica 3HaUeHUs] BHYTPEHHero reHeparopa
curnasa. [Ipu npoekTpoBaHWK UCII0/1Ib30BaTh MeXaHNU3M aBTONocTpoeHus KaHanioB TRACE
MODE 6 meTogom

«OT 11abJI0HOB», TIO3BOJISTFOIL{MI CO3/|aBaTh KaHA/IbI B y3/Ie 110 apryMeHTaMm [11a0J/I0HOB, T/ie B
KauecTBe 111a0/I0HOB OyIyT BBICTYNATh TakKle KOMIIOHEHTHI IPOeKTa Kak KpaH U rporpamma. B
Jla/IbHel1leM, B COCTaB CUCTeMbl BBECTU (DYHKLIMIO yIIpaB/IeHus], peaju30BaTh B3aUMO/IeHCTBYe C
nipunoxkenreM Windows mo nipotokosny oomeHa DDE, a B 3aBepiiieHHe TTPOM3BeCTU
NOZIK/IFOUEHME aHa/IOr0BOr0 CUI'Hala OT MOZYJIS Y/Aa/IeHHOIO BBOJA.

OTueTsl 10 MpakTUUecKuM paboTamM oOpMIISIOTCS B COOTBETCTBUU C TpeOOBaHUSAMU
METOANUECKUX YKa3aHUH TI0 BBITTOJIHEHHUIO KaXKI0H paboThl ¥ TpeboBaHusiMu cranaapta CTO
NpI'TY.005-2007. OTueT A0/KEH COJiepyKaTh TUTY/bHBIH JIUCT, 11e/ib pab0ThI, TEOPeTHUECKYIO
YacTh, BBIBO/BI TI0 paboTe, OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI U PEIIeHUs 3a/jay, CTIMCOK
smuTepatyphl. OTUeT Ao/mKeH ObITh opopmiieH Ha bymakHoM HocuTesne (bopmat A4). B
OTUYeTHBIX MaTepuasax NPUBeCTH CKPHUH-IIOThbI HAlTMCAHHBIX ITPOrPaMM, IOJIyUYeHHBIX TPEeH/0B,
9KpaHHbIX (hopM. [IpuBecTr pa3paboTaHHbIE MOHTa)KHbIe U TIPUHLIUITHAbHBIE 3/IeKTPUYECKUe
CX€EMBI.

5.1.2 MeToauuecKue yKa3aHus /i/isl 00y4arwuxcs 1o 1labopaTopHbIM padoTam:

VHTerpupoBaHHbIe CHCTEMBI TPOEKTUPOBAHUS U yTIPaB/IeHUs HellpepbIBHBIMU pOLieccaMu
[Dn1eKTpOHHBIN pecypc] : MeToAUYecKHe YKa3aHUs 10 BBIMOJIHEHHIO JTaOOpaTOPHBIX PaboT:
OYHOM 1 3a04HOM opM 0OyueHus 1o HarpapsieHuto 15.03.04 "ABTomMaTH3aIUs
TeXHOJIOTUUeCKUX MPOLIeCCOB ¥ MPOU3BOACTB", MPO1/Ib BTOMaTU3al[Usi TeXHOJIOTHUECKUX
TMPOL[eCCOB U MPOU3BO/CTB HempepbIBHOTO ThMa" / IpKyT. Hall. ucciaeq. TexH. yH-T, 2018. - 50 c.
http://elib.istu.edu/viewer/view.php?file=/files3/er-17849.pdf

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

II71s1 yCIeIHoro 0CBOEHUs MPOU/IeHHOTO JIEKIJAOHHOTO MaTepyhasia U 3HaHWH, MO/TyUeHHbIX Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHSIX CTY/IEHT [JOJDKEH BBITOJHUTb HEOOXOAUMbIH 00beM
CaMOCTOSITe/IbHOM pabOThI.

B miporiecce camocTosiTe/TbHOM MOATOTOBKY /1/1s1 3aKPET/IEHHsI TEOPeTHUECKUX 3HaHUH, a TaKXKe
TIO/ITOTOBKH K TIPOBEPKE 3HaHHI He0OX0AUMO:

- YMTaTh KOHCIIEKT JIEKI[UH, PEry/IIPHO TTOBTOPSIS TIPOM/I€HHBIE TEMBI;

- U3yuaTh TEOPETUUECKUI MaTepHaJl C MOMOIL[bI0 OCHOBHOM U /IOMO/THUTE/IbHOM JIUTEPATYPhI U
WH(OPMAIIMOHHBIX PeCYPCOB;

- U3yuaTh TEOPETUUYECKYIO YaCTh MPU MOATOTOBKE K MPOBEEHUIO 1 3all[UTe J1ab0paTOPHbBIX
pabor.
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B npakTrueckrx paboTax CTyeHTy HeoOXOAMMO U3YUHTh JIOTIO/THUTE/IbHBINA MaTepHas 1o
JVCLIIJIVHE, He BOLIeIINI B OCHOBHOM JIEKLIUOHHBIA KYPC, OTBETUTb Ha KOHTPOJIbHBIE
BOTPOCHI U PELIUTh 3a/jauul.

[pu moAroToOBKe K 3aueTy He0OXOZAMMO UMeTh COOCTBEeHHBIN KOHCTIEKT JIEKI[Hi, TTOBTOPUTh
TIPOM/IeHHBIN MaTepHras ¥ TeMbl JJabOpaTOPHBIX PadOT 1 MPAaKTUYECKUX 3aHSITHM, BBITOJTHUTh
NMCbMEHHYI0 paboTy (BU3yasM3alyio TeXHOJIOTMUEeCKOro rpoliecca) U IpefiCTaBUTh ee Ha
MIPOBEPKY MpernojaBare/ito.

1. ITpopaboTka OT/AeMbHBIX Pa3/e/IoB TEOPETHUECKOTO Kypca

CamocrosTenbHasi paboTa CTy/JeHTOB IPOBOAUTCSI B COOTBETCTBUU C UCII0J/Ib3YEMbIMH B
yueOHOM Tporjecce BUZAMH YIeOHBIX 3aHSATHA.

V3yueHue JOTIO/THUTETLHOTO MaTepyara o AUCLUIUIMHE sSIB/isieTCsT 00s13aTebHOM
cocrassstoiert CPC. B pamkax storo Buga CPC cTyzieHT fo/DKeH M3yvarb TeOpeTH4eCKUU
Marepuarl, UCIO/b3YS:

- COOCTBEHHBII KOHCITEKT JIEKLIUH;

- TeOpeTUYecKHre pas/ienbl NPaKTUYeCKUX 3aHITUM;

- OCHOBHYIO U JIOIIOJIHUTE/IbHYIO JINTEPATypPy 10 JUCLIUIIIVHE;

- UHTepHeT-PeCypChl.

W3yuats MaTepuan peKOMeH/[yeTcs TIOC/IeZ0BaTeIbHO 110 Coiep)kaHuio yueOHuKa. CresyeT
MPOYMUTATh BeCb MaTepyaJl, He 3aTPOHYThIN Ha JIEKLMH.

[Tocne n3y4eHus TeMbl 10 yueOHUKY (yueOHOMY MOCOOHIO) >KelaTeTbHO OCYILeCTBUTh
CaMOTPOBEPKY MPUOOpeTeHHbIX 3HAHUH TI0 TIepeyHI0 BOTIPOCOB, NPUBe/IeHHbIX B KOHLIE TJIaBbl, a
eCJIM MX HeT CaMOCTOSITe/IbHO COCTaBUTh ITepeueHb BONPOCOB [i/Is1 CaMONpoBepku. Kpurepuem
oLleHKH 1o fjanHoMY Buay CPC ciy»xut cBo60jHOe OpUeHTHUPOBaHUe CTY/eHTa B U3yUeHHOM
TeOpeTUYeCKOM MaTepuarse.

2. IToaroToBKa K MpakKTUUeCKHUM 3aHSATUsIM (JlabopaTopHbIM paboTam)

[IpakTHUeckue 3aHATHSA COZlep>KaT JOMOHATEe/IbHBIN MaTepyasl 10 JUCLUIUIMHE, KaK BOLIe/JIINH,
TaK Y He BOLIE/IMN B OCHOBHOM JIEKLJMOHHBIN KYPC U NpeiHa3HaueHsbl 151 POPMUPOBaHUS Y
CTYZ,€HTOB HaBbIKOB IIPaKTUYECKOr0 [IPUMEHEeHUs TeOPeTUYeCKUX CBeJleHMM (MOHTaX CXeM,
NporpaMMHpOBaHKe KOHTPOJIJIEPOB U T.[.). Bo BpeMsi MpakTU4eCcKoro 3aHATHS CTY/I€HThbI
JOJDKHBI CAMOCTOSITEe/IHO BBITIOJIHUTD 3aZlaHus NpernojaBaTesis.

3. OcdopmsieHre OTUETOB 110 J1TaDOPaTOPHBIM U MPAKTUYECKUM paboTam

Llesis paboTsr:

- 3y4eHue KOMITbIOTEePHBIX TeXHOJIOTHH U ITpUobpeTeHre HaBLIKOB CO3/IaHus
VWHTEerPUPOBAHHBIX CUCTEM yTIpaB/ieHUS;

- U3yueHHe CeTeBbIX TeXHOJIOTUM Ha MPaKTUKe.
CofeprkaHue 3alaHUM: B K&KZOM 3a[JaHHU Ha TPOZe/IaHHYI0 paboTy MPUBOAUTCS TTOCTAHOBKA
3aJlauM, pacKpbIBaroljasi TeMy paboThbl, HAOOP MCXO/HBIX JaHHBIX U COCTAaB TpeOOBaHM K
MeTOZMKe MCCle[lOBaHUM; CBeZleHHs1 U3 TeOpHHU.
TpeboBaHUsi K OTUETHBIM MaTepranaM:
TI0 UCC/IeIOBaTe/TbCKOUM paboTe, BHIOPAHHOM CTY/IEHTOM, TIPE/ICTAB/ISIETCS OTUET, KOTOPbIMA
odopmJisieTcsi B reuyaTHOM BU/Je B cooTBeTCTBUU ¢ CTO, 1 Ao/MDKeH cojiepXKaTh C/ieyrolue
MYHKTBI:
-[I0CTaHOBKA 3a/lauy;
-MO/ieJId Y aJICOPUTM pellleHus 3a/lauy;
-KpaTKoe W3/10)KeHre MeTO/IMKU BbITOIHeHUs paboThI;
-aHa/M3 M0JIyueHHbIX Pe3y/bTaTOB U OCHOBHBIE BBIBO/bI.
151 06paboTKY pe3ybTaToOB PeKOMeH/1yeTCsl UCII0J/Ib30BaTh YHUBepCa/lbHbIe IPOrpaMMHbIe
npoaykThbl (Nanocad, Excel).



4. ITogroroBka K TeKyleMy KOHTPOJIO

st npoBeieHyst TeKyl1Lero KOHTPOJIS YCIIeBaeMOCTU CTYZEeHTOB 10 JUCLUTI/IMHE UCII0J/Ib3YHOTCS
TeCTs! (B T.4. TECTUPYIOLasi [IpOrpamma), C [IOMOILBI0 KOTOPBIX OLIeHUBATCSI 3HAaHUSI OCHOB
TEeOPUU METPOJIOTHH, I0CTOBEPHOCTH Pe3y/IbTaTOB M3MepeHUH, CTaHJapTHU3aLlyy U
cepTU(UKALUH.

TecT npesycMOTpeH [i/1s1 IPOMEXXYTOYHOI'0 KOHTPOJISI 3HAHUM 110 OCHOBHBIM pasziesiaM Kypca
(JE). TectupoBaHue IPOBOAWTCS B hOpMe BbIOOpA IMPABUIBHBIX OTBETOB U3 MPe/I0’KEeHHBIX
BapuaHTOB. [Ipy MOATrOTOBKE K TECTUPOBAHUIO CTY/IeHTy HeoOX0oAuMO rpopaboTaTh
JIEKLIOHHBIN MaTepuarl.

5. ITogroroBka K UTOrOBOMY KOHTPOJIIO (3a4eTy)

Wtorosas arrecranys no AUCLUILIMHE OCYILIeCTB/ISeTCS IyTeM Clauy 3auyeTa.

[orycK K 3aueTy: - BbIMOJIHeHHas Y 3alllvIlieHHasi MicbMeHHast pabora.

6 @DoHJ OLEHOUHBIX CPEeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy Mo JUCHHUILINHe

6.1 OreHoYHbIe Cpe/CTBA /IS NPOBe/ieHUs TeKyILero KOHTPOJIs
6.1.1 cemecTp 8 | YcTHBIN onpoc
OnucaHue npoueaypsbl.

Tema 2: Ynpas/yieHue NPOU3BOACTBOM

Bonpocs! g1s1 KOHTpOsIS:

[IpeAnochIIKY CO3/jaHUSI MHTeIPUPOBAaHHBIX CUCTEM YIIpaB/ieHUsl. Y DOBHU yIIpaB/IeHUs
Mpou3BOACTBOM. [IpoeKTupoBaHre CUCTEM aBTOMAaTH3aLMK TEXHOJIOTUUECKHX TTPOLIeCCOB U
MpOU3BOACTB. PacripesiesieHHble cucTeMbl yripaB/ieHusl. CTaHjapTHbIe S3bIKU
nporpammupoBanus [TJIK. Homenknarypa Bxog0B v BeixozioB ITJ/IK-154. [locTyrHbie
uHTepdechl 115 CBI3U C 00BEKTaMHU.

Tema 3: VHTerpupoBaHHbIe CHUCTeMbI yIIpaB/IeHUs

Bomnpocs! fj151 KOHTPOISL:

CyuHocTh uHTerpaluu. OCHOBHBIE HalpaB/ieHWs UHTerpaluu. B3aumocBs3b NporeccoB
MPOEKTUPOBaHUS, MOATOTOBKU MPOXU3BO/CTBA U YIIpaB/IeHUs POM3BOACTBOM. Peanusanus
KacKaJHoU cxeMbl yripaB/ieHus Ha 6a3e TTJIK-154. CpectBa Busyanu3aiuu B cpegie CoDeSys.

Tema 4: TIporpaMmMHO-TeXHUYECKHE CPeCTBa /ISl TOCTPOEHWsI UHTerPUPOBAaHHBIX CUCTEM
Bonpocs! A5t KOHTPOISL:

[TpunLMIIoB pabotsl Y CO, KoHileHTpaTopoB U T.1. SCADA-cuctemsl. ITousitue SCADA-
cucteMm. ynkumu SCADA-cucTeM U X UCIOJIb30BaHUE [1J11 IPOEKTUPOBaHUS
aBTOMAaTHU3UPOBAaHHBIX CUCTEM KOHTPOJIS U YIIpaBJIeHUs C/I0’KHBIMU TTPOU3BOACTBaMU. [Ipumepsl
npumMeHsieMbix SCADA-cuctem. Metoz aBToroctpoeHus rpu pa3pabotke SCADA.
Texnonornn OPC u DCOM.

Kpurepumu onjeHuBanus.

«y/IOBJIETBOPUTE/IBHO», «HEY/IOB/IETBOPUTETBHO»
6.1.2 cemectp 8 | OTueT no J1ab0paTOPHOI padoTe
Omnucanue npoueypsl.

JlaboparopHast pabota Ne 2
Tewma: [Togxmouenre SCADA TRACE MODE 6 k cucteMe ynpaBiieHUs.
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Llesie paboTBI: 03HAKOMJ/IEHHE C YCTPOWMCTBOM U MPUHLIUIIOM paboThI maHesn ornepatopa CI1270.
[MTonyueHre HAaBBIKOB pa3pabOTKU YesloBeKO-MallMHHOT0 uHTepdetica. [Togkmouenne APM k
00OBeKTY yIipaB/IeHus..

[Mopsimok npoBesieHusi paboThI:

1. Hacrpoiika KoHTpOosepa asist pabotsl co Scada.

2. Hactpoiika Scada cuctemsl Trace Mode 6.

KpuTtepun oneHUBaHus.
«3auTeHo», «He 3auTeHo»
6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEe)XyTOUHOU aTTecTaluu

6.2.1 Kputepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTIDIKEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToppBI)
NuaukaTop AoCTHIKeHUs
Kpurtepuu oneHuBaHHA OLleHHBaHMA
KOMIIeTeHI[UH .
NMPOMeXXyTOUHOH
arTecTaluu
[IKC-4.3 Oco3HaeT MeCcTO MHTErpyvpoOBaHHBIX | BeinosHeHue

CUCTEeM yIpaB/ieHHWsi Ha COBPEMEHHOM | KOHTPOJIbHOTO
NIpeJIIDUSTUN, UX CTPYKTYpPYy, COCTaB M | MHAWBU/YaJbHOIO
GyHKUMH, cO37laeT TPOEKT B Cpefie | 3aJaHus;
SCADA, ocyuiecTBisieT KOH(QUrypaLuio | yCTHOe

IJIK, BBIMOJTHSIET pa3paboTKy | cobecesoBaHue TIO
rpaduueckoro uHTepdelica | Bompocam
TI0/Tb30BaTeJIsl.

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTanuu

6.2.2.1 Cemectp 8, TunosBble oLjeHOYHBbIE CPeCTBA /ISl NPOBe/JeHUs 3aueTa 1o
JUCIHILIMHE

6.2.2.1.1 Onucanue npoueaypsbl

Borpocsl K 3aueTy 1o AUCLUIIIMHE
«/IHTerprpoBaHHble CUCTEMBI YIIpaB/aeHUsl U IPOEKTHPOBaHUSI»

1. O60011eHHast CTPYKTYpa COBPEMEHHOT'0 aBTOMaTHU3UPOBAHHOTO TIPeATIPUSTHSL.

2. [Monsitve VICITY. Tpebosanus k CITY, otinunTensHble ocobennocta VICITY.

3. CrpykrypHble ypoBHu VICITY.

4. Kourposnep B crpykrype UCITY. O6006111eHHasi CTpyKTypa KOHTpOJIepa.

5. 3ajauy, pelaemMble KOHTPO/IepOM. KOHLIeHTpPaTOPBI.

6. CpaBHenue PC- 1 PLC-KOHTpPOJI/1epOB. f3bIKH POrpaMMUPOBaHUS, UCIIO/Ib3yeMble TIPU
pabore ¢ PC- u PLC-KoHTpoJIIepaMHu.

7. [TpomeiiieHHast IoKaabHast ceTb. Ha3HaueHue, ocobeHHOCTH. THITBI POMBIIIJIEHHBIX
ceTeu.

8. YpoBens cepBepoB (yrnpas/stomyx OBM). 3agaun ypoBHs cepBepoB. APXUTEKTYPBI,
VICII0/Ib3yeMble Ha YPOBHe CepBepOB.

9. [ToHaTHE KOMIIZIEKCHOW aBTOMAaTH3aLuy NPOr3BO/CTBa. B3arMOoCBs3b NpoLeccoB

MMPOEKTUPOBAHHWA MMPOU3BOACTBA, IMTOATOTOBKH ITIPOM3BOACTBA U YIIpaBJ/IEHHA ITPOU3BOACTBOM.
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10. Crazuu u stansl co3ganus ACYTIIL.
11. Ob6ecrieuenrie ACYTII B coctase UCITY.
12. Ob6ecrnieuenue CATIP B coctase UCITY.

13.  TlonsiTvie OTKpBITOM cucTeMbl. OCOOEHHOCTH OTKPBITHIX CUCTEM.

14. OcCHOBHBIE HalpaB/IeHUs 10 CO34aHUI0 OTKPBITBIX CUCTeM. Halle)KHOCTb OTKPBITHIX
CUCTEM.

15. Konuernuysa «knveHT-cepsep». PacripesenieHHOe NIPUIOyKeHHe.

16. Texnonoruu COM u DCOM.
17. Oranel pa3ssutuss ACYTII. Konyenuus SCADA.

18. CrtpykTypHble KOMITOHEeHTbI SCADA-cucTeMmsl.

19. ®yukuuu SCADA-cucteM. @yHKI[MY onieparopa.

20. OcHOBHBIE BO3MOXXHOCTHU U CpefiCTBa, npucyiue sceM SCADA-cucTemam.
21.  Dransl pa3pabotkun SCADA-cUCTEMBI.

22. Texnuueckre xapakrtepuctuku SCADA.

23. CTOMMOCTHBIE U 3KCIUTyaTalMOHHbIe XapakTepucTuku SCADA.

24. [Mousitue APM. OcobenHoct APM.

25. ITporokon DDE. OcobenHoctu. [JoctonHcTBa. HepocraTku.

26. Texnonorust OLE. OcobenHoctu. [JocrouHcTBa. HefjocTaTKy.
27. Texnonorust OPC. OcobenHoctu. [JocronHcTtBa. HepoctaTku.
28. Texnonorust OPC. ITousatue OPC-cepBepa u OPC-k/veHTa.
29. Tpenabl B SCADA-cuctemax. HasHauenue. Turibl TpeH/0B.

30.  Ayapmel. HasHauenue. Turbl anapMoB. ['pyIinsl 1 pUOPUTeTHI allapMOB.

31. Asbiku nnporpammupoBanus B SCADA-cuctemax. OCHOBHBIE TUIIBI I3bIKOB
IpOrpaMMUPOBaHUS.

32. KowmmonenTsr ActiveX. Ha3nauenne. OcobeHHOCTH Hcrionb3oBanusi B SCADA-
cucTeMax.

33.  Ba3wl ganseix (/1) B SCADA-cucremax. Ucropus pa3sutus B/I. OcobeHHOCTH

coBpeMeHHbIX b/I.
34.  TIpomsimnenHsie B/I. OcobenHocTu paboTsl. [Tyt co3maHus.

35. OcHoBHble xapakTepuctuku MS SQL Server.

36.  TIpoayxr Industrial SQL Server. OcHOBHbIE 0COOEHHOCTH.

37. SCADA u Internet. ApXuUTeKTypa «TepMHHas-cepBep». OCHOBHbIe 0COOEHHOCTH.
38. SCADA u Internet. Apxutekrypa «Internet-kiveHT». beiHbI 1 60OraThIl KIUEHT.
OcobeHHOCTH peany3alyu JaHHON apXUTEKTYPBhI.

39. [TonsaTue pesepBupoBaHus. TUIBEI pe3epBOB.

40. PesepBupoBanue B apxurektype SCADA-cucrtem.

41.  O6ocHoBaHMe MpUUMH HanvcaHusi cobcrBenHoro 10 nmbo npuobperenns SCADA-
cuctembl. [TapameTpsl, Biusitoiiye Ha Bbiobop SCADA-cUCTeMBI.

42. Wepapxwusi cBoiictB SCADA-cucTeM 110 cTerneHr BaXXHOCTH. JTaribl Beibopa SCADA-
CUCTEMBI.

43. Tenpenuuu passutus SCADA-cucteM. KOHTpo/u1eps! U KaHaslbl CBA3U.

44. Tenpenuuu passutuss SCADA-cucrem. YpoBeHb cepepoB U APM.
45. Tenpenuuu passutusgs SCADA-cucrem. OC PB u nipuknazgsoe I10.
46.  Ilonarue «ABTOmnOCTpoeHHe» B cucteMe TraceMode.

6.2.2.1.2 Kputepum oleHUBaHUSA

3auTreHo He 3auTeno
TBepz0 3HaeT MaTepuasl, rpaMOTHO U M0 He 3HaeT 3HaUMTe/ILHON UaCTU
CyLLIeCTBY M3/IaraeT ero, He J0IMycKaeT MPOrpaMMHOI0 MaTtepuarsna, JOmyCcKaeT
CyllleCTBEHHbIX HETOUHOCTel B OTBeTe Ha Cyll[eCTBeHHbIe OLIMOKH, HeyBePeHHO, C
BOIPOC, TTPaBUWIbHO MPUMEHSIET OO/BIIMMY 3aTPYJHEHUSIMH BBITIO/IHSIET
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TeopeThuUeCKure I10/I0’KEHHW IIPpU pellieHnn IMMpaKTU4YeCcKue pa6OTI>I.

MpaKTUYECKKWX BOIMPOCOB U 3a44d4, B/laJleeT

HEOGXO,Z[I/IMBIMI/I HAaBBIKAMU U IIpUEMAMHU UX
BEITTIO/THEHUS.

7 OcHOBHas yyeOHasA MTEpaTypa

1. InTerpvpoBaHHble CUCTeMbI TIPOEKTUPOBAHUS U yIIpaB/ieHus [ D/IeKTPOHHBIN pecypc] :
MeTOZAMUEeCKHe MaTepHasIbl it 3a0UHOM hopMbl 00yueHus / IpKyT. TOC. TeXH. YH-T, XUM.-
MeTasnypr. ak., Kad. aBTomarrsaiuu npouss. npoijeccos, 2010. - 28.

2. VlnTerpupoBaHHble CUCTEMbI TIPOEKTHPOBAHUS 1 yTpaB/aeHUs [ D/IeKTPOHHBIN pecypc] :
MeTOZMUEeCKHe yKa3aHUs K JJabopaTOPHBIM paboTaM /IJIsi OUHOM U 3a0UHO-BeuepHel (hopMbl
obyuenust / IpKyT. roc. TexXH. yH-T, XUM.-MeTa/utypr. ¢ak., Kad. aBromaTu3zarnmm rmpouss.
riporjeccos, 2008. - 16.

3. VlHTerpupoBaHHble CUCTeMbI [IPOEKTUPOBaHNS U YIIPaB/IeHUs: B MAallIMHOCTPOEHUU: CTPYKTypa
Y COCTaB : yueOHOe 1ocobue /171s1 By30B 110 HalpaBJ/IeHUSIM MTOATOTOBKH : "KOHCTPYKTOPCKO-
TeXHOJIOTHUeCKoe obecrieueHre MalllMHOCTPOUTE/TBHBIX MPOM3BO/CTB" , "' ABTOMAaTH3UPOBAHHBIE
TexHoJsioruu u rpousBogcTea” / T. f. Jla3apesa [u ap.], 2010. - 235.

4. lnTerpyupoBaHHble CUCTEMbI IIPOEKTUPOBAHUA U YIIpaB/eHus B MallIMHOCTpoeHUU. CTpyKTypa
Y COCTaB : yuebHOoe rocobue /i/1si CTy/JeHTOB BY30B T10 HarpaB/IeHUsIM TTOATOT. :
"KOHCTPYKTOPCKO-TeXHO/IOTHYECKOe 0becrieueHre MalllMHOCTPOUTE/TbHBIX TP-B" ,
"ABTOMaTU3MpOBaHHbIe TexHoyioruu U np-Ba" / T. f. Jlazapesa [u gp.], 2013. - 235.

5. IHTerpupoBaHHble CUCTEMbI IPOEKTUPOBAHKS U YIIpaB/eHUsl HellpepbIBHBIMY MPOLieCCaMU
[Dn1eKTpOHHBIN pecypc] : MeToAUYecKHe YKa3aHUs 10 BBIMOJIHEHHIO JTabOpaTOPHBIX PadoT:
OYHOM 1 3a04HOM opM oOyueHus 1o HarpaesieHuto 15.03.04 "ABTomMaTH3aIUs
TeXHOJIOTUUeCKUX MPOLIeCCOB ¥ MPOU3BOACTB", MPO1/Ib BTOMaTU3al[Usi TeXHOJIOTHUECKUX
MPOL[eCCOB U MPOU3BO/CTB HEMpepbIBHOTO ThMa" / IpKyT. Hall. uccieq. TexH. yH-T, 2018. - 50.

6. [TesiBueHko T. A. ABTOMaTHM3UpOBaHHbIe UHPOPMALIMOHHO-YTIPAB/ISIOLLHe CUCTEMBI C
npuMeHeHreM SCADA-cuctembl Trace Mode : yueGHOe roco6uie /711 By30B 110 HallpaB/I€HUIO
MOJrOTOBKU " ABTOMAaTH3aLMsl TEXHOJIOTUYECKUX TIpoLieccoB v mpousBoACTB" / T. A. IIbsiBU€HKO,
2015. - 335.

8 JonmotHUTe/IbHAs yueOHas IUTepaTypa U CipaBoOYHast

1. Cxuptnagze A. I'. IHTerpupoBaHHbIe CUCTEMbI IIPOEKTHUPOBAHUS U YIIPAB/IEHUS : YUeOHUK
JLJIS1 BY30B T10 HarlpaBJ/IeHUIO MOATOTOBKU "ABTOMAaTHU3MPOBaHHbIe TEXHOJIOTUUA U
npousBoacTBa" / A. I'. Cxuptnagse, T. {. JlazapeBa, FO. @. MapTteMbsiHOB, 2010. - 346.

2. IHTerpupoBaHHbIe CUCTEMBbI ITPOEKTUPOBaHUs U yripaBieHuss SCADA : yue6Hoe nocobue / X.
H. Mysunos [u ap.] ; pea. X. H. Mysurnos, 2022. - 408.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIE 6a3bl JAHHBIX
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1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIureH31OHHOE TIporpaMMHoe obecrieueHre CHUCTEMHOe MMPpOrpaMMHoOe obecrieueHye
2. JIuiieH3UOHHOe TporpaMMHoe obecrieueHue [1akeT MpUK/IaZAHBIX OHUCHBIX IPOTPaMM
3. JlulieH3MOHHOe TIporpaMMHoe obecrieueHrie iHTepHeT-Opay3ep

4. SCADA TRACE MODE 6 ba3oBbiit

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHue AUCIUILTHHBI

1. YuebHas ayiUTOPHS [/l TIPOBE/IEHUS JIEKIJUOHHBIX 3aHSTHUMN, TPYTIOBLIX U UHAWBUYaTbHbBIX
KOHCY/IbTal[|i, TEKYI[ero KOHTPOJISI ¥ TIPOMEKyTOUHOM aTTectaru. OcCHallleHre: KOMITIEKT
yuebOHOI Mebenu, pabouee MeCTo TIpeTiofiaBaTeisi, I0cka. MynbTUMeAuiiHOe 000pyJ0BaHe (B
TOM UMCJie TIePEHOCHOE): MYJIbTUMeIUMHBIN MPOEKTOP, SKpaH, aKyCThUecKasi CUCTeMa,
KOMIIBIOTEP C BBIXOZIOM B UHTEpHET.

2. YuebHast ayAUTOPUs /IJ1s1 TIPOBE/IeHUsI Tab0paTOPHBIX/TIPAKTUYECKUX (CEMHHAPCKUX) 3aHATHH,
TPYIIIOBBIX Y UHIUBUYa/bHBIX KOHCY/IbTALIAH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOUHOH
atrectauyy. OcHallleHHe: KOMIUIEKT yuebHOM Mebenn, pabouee MeCTo MperozaBaresis, A0CKa.
MynbTuMeauiiHOe 000py/J0BaHKe (B TOM UMCJ/Ie TIEPEHOCHOE): MY/IbTUMeIUHHbBIN TPOEKTOP,
9KpaH, aKyCTHUYeCKas CUCTEMa, KOMIIbIOTED C BBIXO/JIOM B UHTEPHET.
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