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Komnanua «Cupunyc Codt» ocHoBaHa B 2016 rogy Ha 6a3e KonnekTvea paspaboTyrkoB CUCTEM ynpaBneHus
TEXHONOrNYECKNMIM 0ObekTaMy B HEPTEra3oBOW NPOMBILLIEHHOCTH, SNEKTPO3HEPrETUKE U CNeUmManucToB
npeanpusaTUiA 060POHHOrO KOoMMlekca. Ha ceroaHaWHNA AeHb KONNEKTUB KOMMaHWM — 3T0
BbICOKOKBaIMPUUMPOBAHHbIE CMELMANNCTbI, CPEOV HIX - BbINYCKHWKM 1 acnvpaHTsl BeayLiuyx BY3oB Poccuu.

OCHOBHbIM BUAOM OEATENBHOCTY KOMNaHUM ABNAETCA pa3pa60TKa 1 BHEJPeHEe OTe4HEeCTBEeHHbIX MPOrpaMmMHbIX
KOMM1eKCOB aBTOMATN3aU M TEXHOJIOTMYECKMX 1 MPOM3BOACTBEHHbBIX MPOLLECCOB.

B pamkax cotpyaHmnyectsa Komnanus «Cupuyc CodT» npeanaraet a1a BHEAPEHUS Ha MPON3BOACTBEHHbBIX MIOLLAAKAX MPOrPaMMHbIE MPOaYKTbI
COBCTBEHHOW pa3paboTKu:

e CUCTEMbI ONEepaTVBHO-AMCNETYEPCKOrO yrpaBieHns;
e CUCTEMbI MPOTUBOABAPUNHOM 3aLUNTLI;

e  CUCTEMbl NOALEPXKN NPUHATUA PELLEHNIA; ' 4
o pacCyHeTHO-aHaIMTn4eCckre CNCTeMbl,
e CUCTEMBI MOAEAMPOBAHUSA 1 ONTUMIU3ALLMN NPOU3BOACTBEHHBIX MPOLECCOB;
e CUCTEMbI NPOrHO3UPOBAHNIS:
e CUCTEMbI OOYHEHVS NepcoHana. /A
3\1

Cupuyc
TpeHnaxep ,

-




——

= i

Bonee 1000 06vekToB HA

TeppUTOpUmN POCCHinckoit Bucoxo:s:::::gtwggzg:mn
®depepaumn v 3a wra
py6exom NpOrpamMmHOro
¢ i )J';"f'\k 1 & oGecne4enus
) . S AN P
\l\Jy T
b { J
3 "‘ .J\: = / ’ |
< 55 4
\\
Poccun J i .,_1’._.

Kaaaxcrau
Mownronna

-~

Typuma _ " Typlmeuucrau

rpo[u;n, e
W, -

vira@realtime
Co6CTBEHHDI Y4E6HbIA
LEHTP OduumanbHuii naptHep OO0
«HIMA Bupa Peanraiim»



LNPNYC-NC»

HpOFpaMMHbIVI KOMMIEKC onid Co3gaHnA COBPEMEHHbLIX ANCMETYEPCKMX CNCTEM KOHTPOMNA 1 ynpaBieHA, HaaeXHbIX CUCTEM

aBTOMAaTM3MPOBAHHOIO 1 aBTOMATMYECKOro yrpasaeHua ans AUCneT4epoB, OnepaTtopoB 1 TEXHONOMOB, C r’MOKO HACTParBaeMbIM U
pacmpaemMbiM GYHKLMOHANOM.

%) Kno4veBble 0COOEHHOCTH

YHVBEPCANBHOCTb, OTKPBITOCTb, eAMHble TPeO0BaHNS K 06paboTke,

AOMUHUCTPUPOBAHWIO, XPaHEHWIO 1 NMPEeACTaBNEHNIO AaHHbIX 4149 HTEerpaLnn
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MOAYNEN 1 arpernpoBaHns MHGopMaumm N3 pasnuyHbiX CTOPOHHUX CUCTEM 1

o6opynoBaHms.

OBbEKTHO-0PUEHTUPOBAHHbIE 6a3bl AaHHbBIX Y METOALI PA3PabOTKM
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CoKpallatoT CPOKK 1 3aTpaTbl Ha CoO3aaHne CUCTEMbl aBTOMaTM3aLLn.

MexaHnambl 1 OpraHmdaLumsa MHPOPMaLMOHHOM 6€30NacHOCTY, HACTPOMKN

Cupunyc-UC

[0CTyna 1 npas nonb3oBarenein obecneynsaetr  6€30MacHOCTb Ha BCEX
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aTanax oT pa3paboTkM A0 aKcrnyaTaumm Ha 06bekTax 3akasdvika.

MHoroTomHas (250 ToMOB) OpraHmnsaums 6asa AaHHbIX Ha OAHOM Cepeepe
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¢ MakcumanbHor nogaepxkon 40.000.000 Touexk.

gt Bbicokasi NponssoaMTENBHOCTb N0 06PabOoTKe 1 XpaHeHWo 6asbl AaHHbIX C
............................................................................. ) =
05 — 4 nonaepxkoi ~200.000 To4ek/cek Ha 8a4p0 45 TUNMYHON KORGUrypaumm

cepsepa.



ApxuTekTypa

B kauectse agpa cuctemol «Crnpnyc-MC» ncnonb3yeTca noacucTeMa peanbHoro BDEMeEHMU,
KoTopast pellaeT 06LecncTeMHbIe 3aaa4m o6ecnedeHra KOHTPOS NapaMeTpoB 1
OMOBELLEHUA BCEX MOACUCTEM U MOAyNer 06 U3MEHEHUM OaHHbIX.

MK «Cupnyc-NC» noCTpoeH No MoayNbHOMY NPUHLMNY. CrIMCOK KOMMOHEHTOB 1 MOOYEN ', ,
NErko paclmpserca ang nodaBneHus GyHKUmoHana, HeooxoaMMOro Nob30BaTeNto Cﬁ
CUCTEMBI. CepeepHoe

no

Bce Moaynu 1 noacucTeMbl MHTErpUpoBaHbl B eAnHoe MHMOPMaLMOHHOE NPOCTPaHCTBO.

Jns kaxgoro npoekTa CTPouTCst eAMHOE OnMcaHue NpeaMeTHon 06nacTy, KOTOPbIM

NONb3YIOTCHA BCE NPUNOXEHWS, pa3pabaTthiBaemMble 48 JaHHOro NpoekTa, B TOM 4mcne 0 cosaanms
paspabatbiBaemMble CTOPOHHMY OPraHn3aLvsaMi, o 06

no APM

Bce nprknagHble 3agadn paccmaTprBaloTca Kak QyHKUMOHANbHBIE MOOY/IN,
NHTErpUPOBaHHbIe B cuctemy. MNpuknagHbie 3agaqn paspabaTbiBaloTCst Ha OCHOBAHWM
CTaHaapTU3MPOBaHHbLIX TPeBOoBaHUIN 1 CePBMCOB NPeaocTaBnAoLLmMe JOCTyn Ansg padoThl C
JaHHbIMKM B koHuenumm OB/,
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T COBMECTUMOCTb

MK «Cupnyc-NC» Gnarogapa BO3SMOXHOCTY MacLuTabrnpoBaHia 6e3 0Co0bix NpobaeM yCTaHaBNIMBAETCA Ha
pasnyHble annapartHble N1at@opMbl 1 OYHKLMOHUPYET No4, PasnnyHbIMU ONEPALMOHHBIMW CUCTEMAMM.
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ALTLinux Astralinux ~ OC9ns6pyc  Windows

PCx32/x64  PCx32/x64 Onbbpyc PC x32/x64 PC x32/x64

Jna noNHOUEHHOM DaGOTbI NPOrPaMMHOro KOMriiekCa He TDe@nyTCﬂ OOoNbLUNE BBIMNCAUTENbHBIE MOLLIHOCTU.

Cepsep APM MO cospaHnsa NPOEKTOB
D 4176 RAM Ha kaxagble 100 000 To4ek D 4-x anepHbin CPU D 4-x anepHbii CPU
D 2-4 ceTeBbix NOpTa Npu POEBOV D O 86 RAM D 07816 RAM
opraH13aumn cuTemsl
Jlo 1076 Ha ANCKOBOM XpPaHUINLLE B D MponasoanTensHas BraeokapTa as D FHD MornTop
CYTKM(ANS 3anncu apxvBoB) annapaTHOro YCKOPeHWst peHAEPUHra

D RAID D FHD MotuTop



[NlogcucTema peansHOro BpeMeHu

Moacucrema peanbHOro BpeMeHu NpeacTaBnaeT cobom 9ap0 CUCTEMBI, coaepxallee Habop YHNOULMPOBAHHBIX
NPOrpamMmMHbIX PELLEHWA, 1 obnanaeT noHomMaclTabHeiM HabopoM SCADA-GYHKLMI, 06eCnedmBatoLLMM
KOHTPOJb 1 yNpaBieHe TEXHONOMYECKMM NpOoLIeCCamMi B pealibHOM MacluTabe Bpemenu. [laHHasa cucrtema
obecnedmBaeT nprem, 06paboTKy, 3anNnCh, XPaHeHVe 1 NPeaoCTaBAEHUE AaHHbIX, OMUCLIBAIOLLMX UL
XapakTepUayIoLLMX KOHTPOIMPYEMbIE TEXHONOTMYECKMe 00beKTHI. [loacmucTema peansHOro BpeMeHmu
npeacTaBnaeT cobor HapawyBaeMyO COBOKYMHOCTb MOAYNEN, 06eCnedmBaioLLyx Toebyemebln GyHKUOoHAN 4as
YCMELHOro KOHTPONs 0OBbEKTOB B HEMPEPBIBHOM PEXNME (B peaibHOM BPEMEHN).

CBs3b ¢ 060pya0BaAHNEM CB$13b CO CMEXHbBIMKM CUCTEMAMMU
KoMMyHukaumm

31K Cupnc- G- nonyienwe cnepvsses v | I |

OpraHn3oBaHo 4epes NoACUCTEMY KOMMYHIMKALMN, B

KOTOPOW peanM3oBaHbl pasniyHbie MPOTOKObI 4S5 D Modbus TCP
NoNyHeHVs MHPOPMALMN C PA3INHHOrO

060pyO0BaHNA 1 B3AUMOOENCTBISA CO CTOPOHHUMM D MOSCAD
VHPOPMALVIOHHBIMY CUCTEMAMU.

D OPC DA/HDA knueHT 1 cepsep (C
MCNOMb30BAHNEM TYHENNMPOBAHWS)

D OPC UA DA/HDA/AE/HAE knueHT 1 cepeep

D Mepenaya/ nprem aanHbx B/u3 CYB/],

D FOCT P MGK 60870-5-101/104 (Oracle/PostgreSQL/MSSQL)

D MponpueTapHbie MPOTOKOSbI CTOPOHHMX

D M3K 81650/mms g
npon3sognTenen

D OPC UA
D SNMP

D MponpreTapHble NPOTOKONbI CTOPOHHIX
npPON3BOaUTENEN



HTErpMpoBaHHasa cpena paspaboTku

B coctaB komnnekca BXoAUT OTAENbHbIA YAOOHbIN MHCTPYMEHTaNbHbIN nakeT «Cupnyc- MC.RLTStudio», KOTopbIN

ABIAETCA OOLLEN MHTEerpaumoHHOM Cpeaor paspaboTky NPOEKTOB, NPeaHa3HaYeHHbI ANg onMcaHns OObEKTOB

aBTOMaTM3aum. B HeM co3aaeTcs BECb NPOEKT, HauMHas 0T co3aaHnsa Bcex 6a3 gaHHbIX, MHEMOCXEM 1

3akaH4mBasa aHaUTN4eCKNMMN pacvHeTamMi reHepaumeM LabNoHOB OTHETOB.
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PaspeneHve napamMeTposB
Ha TUMbI:
-TenecurHannaaums
-TenensmepeHue
-TeneynpaBneHue
-TeneperynupoBaHue
-CTpoku

Co3spaHne TMnoBbiX OOBbEKTOB
MOOOV CNOXHOCTM C BO3SMOXHOCTbLIO
aBTOMaTN4EeCKOW HACTPOWNKN
napameTpoB Ha b/l apareepa n
000aBNEHMEM KX B paCyHeTHbIE
3a0a4um, ToeBoru

BO3MOXHOCTb FpynnoBOro
N3MEHEHVA CBONCTB
napamMeTpoB 1 nobasneHune
rpynnebl napamMeTpos B B/1,

CnoxHas norvka noucka v
QuUabTPaLMM NnapameTpoB
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1 RTU1 ne Tun Wperc/Onva Mpussska
1100 LL 071 TU2.1- Al Al 1 ympasnenine Komarms!
104 LL 0/1 TU:22 - Al Al 2 yrpasnerte Komangb!
1108 LL 0/1 TU.23- Al Al 3ynpasnene komars!
1112 L 0/1 TU.2.4- Al Al 4 ympasnieHite KoMkl
M6 LL 0/1 TU.25- Al Al 5 ynpasnerite Komas!
120 L 0/1 TU.28 - Al Al 6 yrpasneite koMan !
1124 LL 0/1 TU.2.7- Al Al 7 yrpasnense komangs!
1128 LL 0/1 TU.2.8 - Al Al 8 ympasnerite KoMaHs!
132 L 0/1 TU.29- Al Al § ympasnerine KomaHIs!
138 Ll 0/1 TU:2.10 - Al Al 10 ypasnetie iomaras!
1140 LL 0/1 TU2.11- Al Al 1 ynpasnenue komaras:

N |FC | [eninson W 1144 LL 0/1 TU.2.12- Al Al 12 ynpaenerue kowanzsi

21 0d [00] LIVE_COUNTEF|| 1148 LL 071 TU.2.13-Al Al 13 ynpanetive Komatas!

¢ 2 oa0  [11002283] Al_UPRD 152 LL 071 TU.2.14 - Al Al 14 ynpasnene Komaras!

% 3 &4 [4200044957] AI_STATED 156 LL 0/1 TU.2.15- Al Al 15 ypaenenue Komarms!
1160 LL 0/1 TU.2.16 - Al Al 16 ynpasnexie Komaras!
1164 LL 0/1 TU2.17- Al Al 17 ynpaBnerite Komanzs!
1188 LL 071 TU:2.18 - Al Al 18 ypasneHie Kkomaras!
1172 LL 0/1 TU2.19 - Al Al 13 ynpasnenie komaras:
1176 LL 0/1 TU.2.20- Al Al 20 ynpasniskie Komars!
1180 LU 0/1 TU.221-Al Al 21 ypasnenie KomaHas!
184 LL 071 TU.2.22 - Al Al 22 ynpasnenue ikomargs!
1188 LL 0/1 TU.2.23- Al Al 23 ynpasnenue komaras:
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B/l npvBA3KN napameTpoB K TM
agpecam KOHTPOANEpOB

- [peobpa3oBaHsa CUrHaNoB

- MaclwrabvpoBaHme
TabnnyHble NpeobpasoBaHns
JenbTta HevyBCTBUTENbHOCTU
CurHansl ANarHOCTVKN CBSA3K
[opgepxka OCHOBHbIX

TM npoTOKOSI0B
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Tpesoru

v' Havkaums Tpesor B
OTOENbHOM OKHE

v' KBuTMpoBaHve onepatopom

v' YcTaHoBKa yCnoBUl
cpabatbiBaHus

v/ YcTaHOBKa NpUopUTETOB

v' YnpaBneHue (MackvpoBaHue)

v' 3BYKOBOE U peyeBoe

COonpoBOXaeHne
v' CosaaHne CBA3aHHbIX
MHEMOCXemMa /
v Torvka Wriwanusaung, Cofbime
riuanizaumg Value=if(Opened, 1.f(Closed. 3 if (TeClese. 2.if( ToOpen 4, if(Middle.5.if(UControl 127.5))))
Cabimie Value=if(Opened, 1,f(Closed,3f (ToClose, 2.f(ToOpen,4, if{Middle, 5, (UControl, 127 5))})
_ Taimep
| Hactpoiwa | Anropsm |
G avaTC Py Ofvssnene
function avarTe() Ead

hegin

¥ _RLT Studio

A task 2%

if (tcHask.curData.code != 1) then
tcRes.curData.notdef := false;
tcRes.curbata.code := 1;
Integer j(2):
while (3 < dmcurrenr.l.:su.suenﬂ
begin
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E XpaHeHe OaHHbIX

OBbEKTHI
ﬂ -
KNACCHI "
Yot 4 °

f /\ VEPAPXMU U CBAI3U

MAPAMETPbI U ATPUBYTHI

HanHble B K «Cupunyc-MC» xpaHaTcs B NOACUCTEME XPaHEHUS Ha
OCHOBE 00bekTHOW 6asbl gaHHbIX (Ob/l). OB/, cTpouTtca Ha 6ase
PostgreSQL nnv apyrux CYB/,

MNogcuctema xpaHeHus NnpeactaBnaeT cooom penauyoHHyo b, n
ABNSETCH €AMHbBIM UCTOYHNKOM MHMOPMALIMK A1 BCEX MOACUCTEM,
BXOAaLWMx B coctaB komnnekca K «Cupnyc-NCx». HanonHeHne 6a3bl
NHMOPMaLIMEN NMPOUCXOONT 13 MOACUCTEMbI PEANIBHOIO BDEMEHM B
MOJSTHOCTbLIO aBTOMATVHECKOM PEXMME, NMPU HEOOXOAMMOCTU MOXET
NCNONB30BaTLCSH PYYHOM BBOA MHMDOPMALIMN.

MpumeHeHne CYB/I B cOCTaBe KOMMeKca paclumpaeT
rpaHuLbl NCNONb30BaHNA NMNAaTMOPMbI U AeNnaeT BOSMOXHbBIM C OAHOM
CTOPOHbI MCMOMb30BaTh BCIO MOLLb CPEACTB, MPEA0CTABIAEMbIX
BeayLmMMU npounseoautenamu CYB/, ¢ opyron CTOpoHb!
obecnedmBaeT MakCUMallbHYI OTKPBITOCTb 0a3 AaHHbIX peasibHOro
BPEMEHN 1 apXMBOB.

Jns xpaHeHua 1 06paboTkm BPEMEHHbLIX PANOB
noaaepX1BaeTCs NCNofib3oBaHme cneunananpoBaHHbix NoSQL B/,



[:] [NpencraBneHve 1 Bu3yanusaums

L

MopcrcTema BU3yanmsaumm BKoHaeT B ceba nporpamMmMHbii Moayib K
«Crpuyc-NC.APM», KOTOPbIN yCTaHABIMBAETCS Ha KIIMEHTCKOW 4aCTu v
NPEenCTaBAOLLMIA NONB30BATENO OrPOMHbBIN DYHKLMOHAN, BKITIOHYAIOLLMIA B
cebq cnenyoLuye 6asoBble GyHKLMN:

e Cuctemy BM3yanmsauumn 1 ynpasneHns;

e Perncrpaumio NonbL3oBaTenen n pasrpaHmyeHme gocTtyna;

e OTOOpaxeHne MHEMOCXEM, TPEHO0B, TDEBOT, XyPHaIOB, ONEePaTNBHbIX
CO0O0LLEHWI, CBOOOK,;

o  OTOOpPaxeHne gaHHbIX PeanbHOro BPEMEHN U CEaHCOBBIX AAHHBIX;

e  ABTOMATV3MPOBAHHbIM BBO, AAHHbIX PYYHOIO BBOAA;

e [lognepxky MHOFOMOHUTOPHOIO pexyma padoThl;

e [lognepxKy aKpaHoB KOMEKTVBHOMO NOJSIb30BAHWA,

e [lonHbh pyHKUMOHanN Yepes WEB 6paysep 6e3
KOHBEPTUPOBAHWA CXeM U 0a3 AaHHbIX.




a Be3onacHOCTbL U pa3rpaHnYeHne 4OCTYNOM

3a pasrpaHundeHme goctyna Kk GyHKLUMAM CUCTEMbI OTBEYaeT MOLLHAas noacnucTeMa NHMOPMaLMOHHON 6Ee30MacHOCTA 1
pasrpaHudeHnsa goctynom (bP/), koTopas no3BonaeT rnbko NPOU3BOAMTL HACTPOVIKYM NPaB NOSb30BaTeNen 1 rpynn
NONb30BATENEW C Y4ETOM OCOOEHHOCTEN 1 TpebOoBaHMY 3akas4duka.

[MopcuncTtema 6€30MacHOCTM OCYLLECTBAAET UASHTUPUKALMIO, ayTEHTUDMKALMIO 1 aBTOPU3aLMIO
NPUNOXEHU/MOOYNEN 1 NONb30BATENEN CUCTEMBI. KOHTPOMO U ayauTy NOOBEPratOTCA HE TONIbKO MHTEPAKTVBHbIE
N0Nb30BaTENN, HO 1 IIOO0E NPUNOXEHNE/MOAYb B CUCTEME, BBINONHAOLIME Kakme-nnbo AencTBus. VaeHTndrkaun
NOABEPTalnTCs NPUNOXEHNA CUCTEMbI, ayTEHTURUKALIMX NOABEPTAIOTCA NOML30BATENM V1 MPUNIOXEHWUS, BLINONHAOWNECH OT
MMEHV NOMb30BaTENs, BCE CYObEKThl MPOXOAAT aTan aBTopusaunn AeNCTBUIA, COrNacHO ONpPeaeneHHbIM PONSM.

K obnactn gencteuna BP/ otHocATCS:

e BCTpoeHHble MexaHn3Mbl pasrpaHndeHmns 0ocTyna;

e MexaHnamel pernctpaumy CoobITuin MHGOPMaLUMOHHON 6e30MacHOCTY;

e MexaHn3mbl KOHTPONS LEeNOCTHOCTY,

e YMpaBfeHue BCTPOEHHbBIMY MEXaHU3MaMn 3aLLNThI;

o Perncrtpaunm COObITUN ynpasneHns BCTPOEHHBIMY
MexaHn3Mamu 3aLAThl.

OObeKThl 3aWThI:

e Touknm b PB;

e HacTpounku moaynem;

e TexHONornyeckne apxmssl;

e llcnonHaemble Moayav U BUONNOTEKM;

e YYEeTHble 3an1Cy NONb30BATENEN W X MPUBUNETN;
e XypHanel cobbitnin BP/,
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LNPNYC - LLEHTP»

MK «Cupnyc - LieHTp» — 370 nporpaMmHas nnatpopma,
npegHasHadyeHHas ona co3gaHna KOMMNAIEKCHBbIX MHPOPMAaLMOHHO-
YyNPaBNgIoLLMX CUCTEM, COOEPXALLMX PELlEeHVA Ond
CMNeUVan3npoBaHHbIX OTPACNEBLIX 3aa4, PaCHETHO-aHaINTNYECKNX
KOMMEKCOB, CUCTEM MPOrHO3MPOBaHUS, CTATUCTUYECKON 0OPaboTKM
OaHHbBIX CUCTEM MOOEAMPOBAHUS 1 0OYHEHUS, B TOM YUCHE AN CNOXHBIX,
TEPPUTOPUANBHO pacnpeneneHHbIX TEXHONOMMYECKUX OOBbEKTOB.

OcHosHoM 3apaqen K «Cupunyc- LieHTp» aBnsgeTcs obecneveHme
NPO3PaYHON HTErpaLy pasanyHbX MHOrOMAaTPOPMEHHbIX
CcNaboCBA3aHHbIX CUCTEM aBTOMAaTU3aummn, paboTaloLMX Ha PadHbIX
onepaunoHHbix cuctemax (Windows, Linux 1 T. 4.) 1 UMEOLMX CBOW
y3KOCneumanm3npoBaHHble 6a3bl AaHHbIX HOPMAaTVBHO CRPaBOYHOM
nHpopmaumm (HCW) B eamHoe MHOOPMaLMOHHOE NPOCTPAaHCTBO Ha base
OOBLEKTHOW MOAENN NPEeanpUsaTAA.



] KnioyeBble 0COBEHHOCTH

.

O 1 CKBO3HOW NPOLLECC pa3p860TKM CUCTEMbI OT 3Tana NPoeKkTnpoBaHA A0 BHEAPEHA N
mEsssEEsEEEEEEEEEEEEEEEREEEREE sEssmsmsssEEEREnES EEEsmEEsEEEssEEsEEEEEERRREREEE . :

COMNPOBOXAEHNA Ha OObeKTe.

02 ° /@ AIMUHUCTPUPOBAHNE 1 COMPOBOXACHNE MPOEKTA BbINONHASTCH SANHBIM UHCTPYMEHTAIbHBIM
J HabopPOM.

CMpMyC - YHUbUUMPOBAHHOE, MacLITabVpyeMOe PeLLEHNE, NO3BONSIOLLIEE CTPOWTL BEPTUKANBHO 1
1c]) ) Em—— I (}({f
LleHTp

O 4 e e e e ® .I TUPEXVIPOBAHME NMYTEM HACTPOIKY MH(OPMALIMORHOTO OGECIedeHAs 6e3 ananTaLym

NpPorpamMMHOro Koga KoOMnoHeHT Nod OAHOTUNHLIE NPEANPUATUA.

FOPU30OHTasIbHO MHTErprpoBaHHbIE CUCTEMbBI aBTOMATU3aLLM CIOXHbBIX TEXHOOIMYECKNX

0OBbEKTOB, BT. 4. nepapxmMyYeckmnX 1 TeppUTopranbHO pacnpeaeneHHbIX NpeanpUaTui.

MakcumanbHaa OTKPLITOCTb 1 OCTYMHOCTbL MPOrpamMMHOro Koga creuyanicram
05 @ aKChayataunoOHHbIX Cﬂy)KG ONA peleHnd 3anad no ConpoBOXOEHNIO 1 d)yHKLLMOHaJ'IbHOMy

pasBUTUIO.



Jna oncneTyepcknx Cnyxo — LWMpPOKMin Habop BO3MOXHOCTEM MO NPEACTaBNEHMIO I aHaNn3y
MHDOPMaUMK, paboTa C OOHUM 1 TEM Xe 0OBEKTOM B Pa3HbIX MOACKCTEMAX 1 B PA3/INYHbBIX
paspesax.

J1na pyKOBOACTBA — KOHLEHTpauUmsa MHdopMaum O TEXHONOMYECKOM NPOLIECCEe B OHOM
MECTe, KOMMNNEeKCHaa aHanuTkKa 1 OTYETHI, KA4eCTBEHHOE PeLLEHME NOCTaBAEeHHbIX
OV3HEeC 3a4a4, BOSMOXHOCTb PasBUTUS 1 MacLLUTabrpoBaHUs CUCTEMbI.

na IKCruyaraunMoHHOro nepCoHalla — HaJindyme eMHOW TOYKM BBOOA AAHHbIX, aBTOMaT/3aLMs
npouecca co3gaHnd 1 CONPOBOXAOEHNA MOOEKTOB PA3MNYHbBIX yDOBHeVI, CHVXXEHWE 3aTpaT Ha
cornpoBoxaeHne pasHopPOOHbIX KOMIMIEKCOB.



ISIB Lindposas TpaHchOopMauyisi NpeanpusTun

B pamkax updpoBor TpaHchopmaumm MK «Cupuyc LieHTp»
BbINOMHAET CNeayoLle 3a8adu:

Lindposoit asoiiHKK (uudposan
MoAenb peansHoro c6opyaoBaHns)

s

e YMEHblLIEHVE Harpy3k1 Ha MHXEHEPHBI NepcoHana
aKkcnnyatmpyowmii cnctemol ACYTI T,

e [lonHaa aBTOMATU3AUMS PYTUHHBIX Onepauui no aHanuay
OONbLIVX AAHHBLIX (OTYETOB), UCMOMb3YEMBIX 019 MPUHATUA
YNPaBAEHYECKNX DELLEHWUI;

e PasBepThiBaHNE MHTENNEKTYaNIbHOM CaMO00y4aoLLIENCS
CNCTEMOW Ha OCHOBE TEXHOJIOMIM MCKYCCTBEHHOMO
NHTENnexTa.

CospaHve LMppPOoBbIX 4BONHMKOB —
KOMnuiA cucTem 1 (1nn) 610KOB B
LUMPPOBOM BUIE.

Co3apaHne nHOpPacTpyKTyphl
(unpoBoON NNATHOPMEI) 1A
pasMeLLEHMS UPPOBOro ABOMHMKA

Cunpwuyc LieHTp

Co3spaHme MHCTPYMEHTaSTbHbIX
CPenCTB 4J19 aBToMan3asmm
npoLecca co3naHns airopuTMOoB
LM DPOBLIX [IBONHVKOB

Co3apaHve anrop1uTMoB 06y4eH s
LUMPPOBOro ABOVHMKA

PeansHoe
Cuctema ACYTT o6opyaosaxne
J@ &a
Wamepenna Nsmeperus
/ Ynpasnsiowee sBo3aeiictane
o oneparopa ACYTN
o

o
o

ity ) ——— A

Tekywiee COCTOAHWE N
NPOrHO3 COCTORHMA
o6opyaoBaHus

Oneparop ACYTN
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MK «Cnpuyc-LieHTp» ctpouTcs Ha 6ase:

O6bekTHas Mogen @

0OBEKTHOM MOAENV NPEennpPUATIA, CoaepXallen
MeTamMoae b 1 OOBEKTHYIO MOAENb KOHKPETHOW NPEeaMETHON
obnactu;

cnost API, obecnedvBatoLLmm OOCTYN K CTRYKTYPaMm AaHHbIX;
cneuvanM3npoBaHHbix BEO-CepBEPOB, PEATUBYIOLLMX;
npeaMeTHO OPUEHTVPOBAHHYIO OU3HEC-MTOMMKY;

TOHKOTO KJIMeHTa.

MpuknagHble
Beb-cepBuChI

—

el
g

® APl

@ TOHKUN KNNEHT



E XpaHeHne gaHHbIX

SV
el

KNACCHI

OBbEKTHI

a

o~

(A

MAPAMETPbI U ATPUBYTHI

NEPAPXUA N CBA3N

B OCHOBE KOMMneKkca Nexmut 06bekTHas MOAENb AaHHbIX, NpeaHasHayeHHas oiq
OTOOPaAXEeHWa NPeaMETHOM 06NacTV aBTOMAaTU3NPYEMbIX NPEaNPUATAN.

OCOBEHHOCTBIO MOAENM ABSETCA €€ YHUBEPCA/IbHOCTb B HAaCTV ONMcaHa moboro
TEXHOSIOMMYECKOro 00bekTa. Moaenb ABNAETCS KOHPUIyPrUpyeEMOM 1 pacLUPAEMON 3a CHET
NCNONB30BaHMA CNOA METAAAHHbBIX, YTO MO3BONAET €€ aAanTMpPOBaTh NOO KOHKPETHYIO
npeaMeTHyI0 061acTb 6€3 BHECEHUA U3MEHEH B DU3NHECKYIO MOAENb AaHHBIX U B KO,
NHCTPYMEHTAIbHBIX MPOrPamMm no CONPOBOXAEHMIO AaHHON Moaenm. Cnon MetTagaHHbIX
(knaccel, atTpubyThl, NAapaMeTpPbl, Mepapxmmn) ¢ OOHOM CTOPOHLI 0OECNeYMBaET MMOKOCTb, C
OPYron NoanepXmnBaeT MexXaH3Mbl OrPaHNYEHNIA 1 MPaBW, COXPaHAET CTPOIYIO CTRYKTYPY
NHPOPMAaLIMOHHOIO HanonHeHna B 1 npeackasyemoe noseaeHme MOAENN B LESTOM.



I%ICDyHKLLMOHaanaﬂ CTPYKTYpa

MNopcuctema
npencrasneHus
JAHHbIX

Mopcuctema
pacYeTHbIX
3apa4

| |

| |

-

eﬁ&%ﬁ%:

Moacuctema vl

aOMWUHUCTPUPOBAHUA U ‘ N fi o
pa3paboTku T

O6bekTHaa Moaesb AaHHbIX

~

MNopncuctema xpaHeHuﬂ}

)

MNopcucrema
noanepxkn
SCADA

=

Moacucrema
KOMMYHUKaLmii

MK «Cupuyc-UC»

SCADA #1

SCADA #n

-

-

CMexHble 06bekTbl

TexHonornmyeckme
o6bexThl




MK «Cupnyc-LeHTp» COCTONT 13 CneayioLyX OCHOBHbIX
QYHKLMOHANBbHBIX MOACUCTEM:

. O6bekTHas Mogenb AaHHbIX;

. XpaHeHnsa,

. MpeacraBneHus gaHHbIX;

. PacyeTHbIX 3a0ay;

. AOMVHUCTPYPOBAHUS 1 Pa3padboTKu:
. KoMMyHUKaumm;

. AHANUTUKN;

. Monaepxkn SCADA.




|| Npencrasnenne v Brusyanmsays

B kayecTBe OCHOBHOIo BMaa Htepdenca B [NK «Crpuyc-LeHTp» NpruMeHseTca
rpadpuyecknin WIMP — nHtepdelic.

Moy HEOOXOAMMOCTM BO3MOXHO MPUMEHEHME TEKCTOBOIO MHTEpdEenca, KOTOPbIN
NCNOJIb3YETCSH CneumanmcTamMm npn nepBoHavaibHOM HACTPOWKE NPorpaMmMHoO-
TEXHMYECKMX CPEACTB M NPOBEAEHMI PpaboT MO OOCAYXMBAHWIO.

B ocTanbHbIX Criydaax NCnonb3yetcs rpadudeckinin nHTepdenc Ha 6ase Beb-
TEXHONOMM, NO3BOMAILINN OCYLLECTBAATE MPOCMOTP UHMOPMALIMK 13
Pa3MUNYHBIX MOACUCTEM. [ papUHECKN MHTEPdENC OeNNTCA Ha MHTEPdENC
nonNb30BaTeENdA U MHTEPPENC aaAMUHNCTPATOPA.

[oocuctemMa NpencTaBfeHna JaHHbIX CYXUT 9 aBTOMATV3MPOBAHHOIO
HOPMNPOBAHNA OTHETOB HA OCHOBE OTHETHBIX (POPM, KOTOPbLIE CO3al0TCH W
HacTpavBaloTCa BPYYHyIO. [Mpu obpalleHu K 3aaaHHOMY OTYETY aBTOMATUYECKM
GOPMUPYIOTCA BEIOOPKM AAaHHbBIX C BO3MOXHOCTbBIO PY4HOrO BBOAA (BbIOOpa
BpeMeHU GOPMIMPOBAHUS) N NCNPAaBEHUS (3HA4YEHI 3a0aHHbIX MoKa3aTenemn
npwv HeOBXOONMOCTH).

MpencrtaBnenne gaHHbIX BO3MOXHO B TaONMYHOM U rpadryecKoM pexnve, B
BMAE anarpamm 1 TperaoB. OamMH OTYET MOXET COCTOSATb M3 HAabopa PasinyHbIX
npeacTaBneHun.

10203 4 5 Mune Sewa
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[AAHHBIX PeaNbHOro BPEMEHW



«CPNYC — NHTEJIIEKT»

MK «Curpuyc — VIHTennekT» - rmokoe LMdpoBoe peLleHve 4as nosbieHs NPon3BOAUTENBHOCTY, HAAEXHOCTU 11 6630MaCHOCTY NPOLECCOB

B PA3/IMHHBIX NMPEOMETHbLIX 0bnacTax.

MK «Curpuryc — VIHTennekT» - KOMMIeKcHoe NporpaMmMHoe obecnedeHne, KoTopoe No3BonaeT peanv3oBbiBaTb 3a4a4n ONTMU3aLmm
NPOU3BOACTBA U MPUHATUS YNPaBIEHYECKUX PELLEHUIA, Ha OCHOBE aHan3a MacCKBOB BXOAALIMX AaHHbLIX U MOAENNPOBAHNS NPOLECCOB.

gj) Knioyesble 0COBEHHOCTU

Cwupuyc-
NHTennekt

bkne peweHna ond cneuyan3npoBaHHbIX OTPACNEBbLIX 3a4a4, pac4HeTHO-
aHanUTNYECKMX KOMMIEKCOB, CUCTEM NMPOrHO3MPOBAHNS, CTAaTUCTUHECKOMN

00pabOoTKM AaHHBIX, CUCTEM MOAEIMPOBAHUA 1 OOYHEHNS.

OTKa30yCTONUMBBIN pacnpeneneHHbIV BbIYNCUTENbHBIN Knactep, CNOCOBHbIN
O[HOBPEMEHHO BbINOHATE OOMbLIOE KOANYECTBO anroputMoB 06paboTkm

JAHHbIX, UMEIOLLIMXCA B CUCTEME U NOCTYNatoLWLKX B PEXME peasibHOro BDemMeHun.

O6bekTHaa nHbopMaLmoHHaa Moaenb 06ecnedrBaeT eaMHbIA UCTOHHMIK
nHbOPMaUMM 415 BCEX KOMMOHEHTOB KOMMAEKCA, 3a CHET YEro BCE MOAYIM 1
NPUNOXEHWS MOIYT OTCNEXMBATL 1 ONEPUPOBAaTh akTyasrbHOM NHbOopMaLIMen o

TEXHONOMMYECKOM 0OBEKTE B aBTOMATU3MPOBAHHOM PEXMME.

OnepaTtnBHoOe NpeaoCTaBNeHVe AaHHbIX 415 OUEHKN 3DdOEKTUBHOCTA
TEXHONOrMYEeCKmnx NpoLecCcoB, TEXHNHECKOro COCTOAHNA CUCTEMDI,

MOCTPOEHNA MPOrH030B N T. .

BonbLon Habop 6ubanoTek MalLMHHOro 06y4eHNs!, BBIMUCAUTENBHON
MaTemaTtnkin, Moaener 1 anroputMoB, pa3paboTaHHbIx NOA KOHKDETHbIE

3apaqv.



L0
C‘O [NpumeneHve

[OBLILLEHWE HAAEXHOCTW 1 NPOU3BOAUTENBHOCTU NPEANPUATUN, C
OOHOBPEMEHHbLIM COKpaLLeHeM aKCryaTauMoHHbIX PaCX0408 U
PaCX0O0B Ha TEXHUYECKOE 0OCNYXMBaHWE.

[TpenynpexneHme 1 amarHocTmka npodnem ¢ 000pya0BaHNEM
019 YMEHbLUEHKS BEPOATHOCT HENPOrHO3PYEMOro OTKa3a.

PacLinpeHHoe ynpasneHre npougeccamm C NCrnonb30BaHNEM
LD POBLIX MOAENEV N4 BbIBOAA HA PEXMM OMTUMabHOM
NPOU3BOOMNTENIBHOCTI.



PyHKUMOHAbHAA CTPYKTYpPa

aT1ansl cbopa 1 06paboTKM AaHHbIX:

e COH0p VHDOPMaLMN C PASANYHBIX UCTOYHUKOB;

o Co3spaHue «0O3epa gaHHbIX» - MaCCWB BHELIHEN 1 BHYTPEHHEN MHpopMaLummn: oobekTHaa b/, nacnopta obopyaoBaHus,
peansbHoe Bpemd, GannoBbie apXyBbl, JAHHBIE C KOMMIEKCOB MOAENPOBAHUS, NAHHBIE CUCTEM YYeTa 1 NNaHUPOBaHNUS;

e Bribopka 1 CTPYKTYpMpOBaHE HEOOXOAMMbBIX AaHHbIX 13 03epa;

e OnpegeneHvie MoaenV npeaMeTHON 00NacTn U e€ xapakTepucTrk;

e [lpoBegeHre maTeMaTuyeckx 1 anropUTMNYECKNX PacHETOB;

e [IpenocrtasneHne ToebyemblX AaHHbIX MOTPEeOUTENHO.

WCTO4HUKM DAaHHBIX

TexHonorn4eckme 0obeKThI
O6bekTbl MIHGPACTPYKTYPbI
CwmexHble cuctemsl (MnaHosble

CUCTEMbI, MOAEIMPOBaHNE 1 T. 1.)

BHeLHmEe NCTOYHNKM AaHHbIX

«03epo AaHHbIX»

DATA LAKE
TOT ety T
1001 10000101601100001001010114
10111001000010100100101 01

21111011010001111%
2110100110000,
010002

COBOKYMHbI MACCUB AaHHbIX B

«CblpOM B1ae»

CrpykTypypOoBaHHbie
DaHHbie

Si=S

JaHHble, NOAroToBNEHHbIE A9 06paboTKM.

Mopaens cuctemsl
Mogenb ona pacyeta
BpemerHbie paab
WT. O.

Cvpuyc - UHTennext

AHanutuka

Matematundeckas obpaboTtka
Anroputmudeckas obpaboTka
MalunHHoe obyyeHne
Knaccudpurkaums
OntMmsaums
[MporHos

MNotpebutens

@)

2

OnTMMMU3aLNA PEXNMOB
paboThl

AHann3 TekyLIero COCTOSHMIS
060pPyaOBaHNA

MpOrHo3 pasnnyHbIX
nokasarenew

1 COCTOsIHWSI 060PYA0BaHNIS
Busyanusauyst

OT14eThl

O6paboTKa gaHHbIX
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O‘O CucTema yrpasieHus

MK «Curpwuyc — VIHTennekT» - obnagaeT W1POKNM MHCTRYMEHTapVeM i pelleHis 3aga4 MOAENMPOBaHUs, CTaTUCTUYECKOM 06paboTKu

JaHHBIX 1 MPOMHO3MPOBaHWA MPOLLECCOB Ha NMPOM3BOACTBE.

- Oruerwi- Chromium

D Aswnncpaon 068 x ) & Orvers * \§
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5 17 anroputmoB

CraTucTHKa Ucnonb3oBaHua Kalwa Apache Ignite

& 0P HOu
BxoaHble AaHHbIE anroputMmoB

& ™ Tgper W Nows » | B Oher bookmarks
AlgorithmInputData
MapameTpbl anropuTMoB
AlgorithmParameters »

-
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Moaenu o6bexTos
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[MpOrHo3mnpoBaHne

~

/ XpaHvnuwe paHHbIX \
N uctTopuu

PacyeTHbIi MOaynb \
MPOrHO3VPOBAaHMA

OOHNM 13 MPUMEPOB UCNOb30BaHKA K 3ananHbIi HaGop
«Cnpuyc — VIHTennekT» - aBnaeTcsd crcrema napameTpoB . Co3pmaHve Moaenu
NPOrHO3VPOBAHWA ra30NoTPEONEHUSA. AHAIN3 () MALLHHOTO OBYHEHNS
OCHOBaH Ha AaHHbIX NPOrHO3a NOroAs! U 1010 [)[ i ::] " Popummposanne
) | TR ¢ nporHo3a

NOTPEONEHNM 33 NPEabIAYLLVE NEPUOAHI. 1010 o S ——
C . " [z] “\J KOPPEKTHOCTM NPOrHo3a

MCTEMA NMO3BONAET CTPOWTL MPOrHO3bI Ha porko3 noroas . Auans peaynbTata
OCHOBE psifia PErPeCcCUOHHBIX MOOENEN 1 _‘()’_

\

BLIBOAWTL UX HA 9KPaH Npv MOMOLLM CUCTEMBI Q
oTODOpPaxXeHVa NPOrHo30B. MNporHo3rpoBaHmne K / K /
OCYLLECTBAAETCA Ha OCHOBE OHOrO M

HECKOJIbKYX NPU3HAKOB 11 KOHTRONBHOW
NnepeMeHHoN.

Mporpamma BhirpyxaeT UMeIoLLIMEecs BpeMeHHbIe HabnoaeHvs n3 6asbl AaHHbIX 1 GOPMUPYET A5 NONb30BaTeNs VX BU3yansHOe
npeacTtaBneHue. o 3anpocy mMatemaTndeckmi Moadyb NPOU3BOANT aHaNN3 AaHHbIX, NPeA0CTaBAsSeT NPOrHo3 B BUAE rpaduika u
MHMOOPMAaLIMA O CTENEHN €r0 KOPPEKTHOCTU.

IcnoNb3yeTCa MOLWHbBIM HAOOP BUBAMOTEK MaLLHHOIO OOYHEHVA 1 BEIYUCINTENBHOM Matematukm scikit-learn, statsmodels, SciPy.
DyHKLUMOHAN CUCTEMbBI MOXET ObITb NIENKO pacLUPeH ANS peleHa paga Apyrnx 3aaay - knaccuukaumy, Knactepmusaumm U . 4.



o D T @ 17

i __ -: '_ ,'WJ/';//JF' \M\Wﬁf;‘m

el I, . Ty

[PSESS - [::lf{:} .rl.-'r.i 2EPRPRIREE I : ry rarr r.r.,ru..l.- TXrIxy EP/\,

— . ks _ il 1

e U |

I Al A

| {y | 3)
i s | | I T T T T

| e —— | I i i ,-' 1
| i gty f
[r————} i \_! 1w |
oo |l ] b Timandamp * v G Conumghion =
5 l:” " P

s | Ja 81,2000 160 i1 1842
=] , 14 0L 240 10 u 1
_ i J;,.-".-" (‘ / Ty, e e . 06412030 400 i 1618
e i O i

i ' J OLEL23I08:00 '] 184
i g 14 e 14
i : | | J III"I {1k 22020 W00 ] 173
{ .}| ,"t: il 0141 2830 i B B

T Y1 1) £1.01.301 1200 1 Al

T r:.‘r‘” ' aoumenm @ Wi

Mporkas rasonorpeineri s aoapg o m1
g g i it A HL01.2018 1340 i i

Hamepwag Koppe ALy I 2180700 1400 H ma
i At Lt fiimine oo ma

’:> N3HOB W PatHeT .00 0 L) v ']

PPN F I VAT I P EPPr AT r. S A SLOLME 1h0 ] T

BiayamieaLm npomHaEa i ; AL Y7 anmesn W W
Mpeqocraerene PEXHMOE £1.01.2010 1900 B 1L
m GL0EHlE A 2 1

HaYECTBE 00,0030 2100 ] ik
A AL A THY L1 H
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[NpenmyLecTaa

D

MogayneHas apxuTexTypa

-I-j
T

/ KpoccnnathpopmMeHHOCTb

MacuwrabupyemocTs

MporpaMMHLIii NPoaYXT
OTEe4eCTBEHHOW

paspagotkn

——

S\Hﬁ

KomnnekcHoe peweHne ans
NPUMEHEHUS B Pa3NNYHbIX
obnacx.

OTkasoycToiuMBLIA
_j\ pacnpepeneHHLIi
BLYUCNUTENLHBIA KnacTep
FuGKkuit MHCTPYMeHTapuiA ana
onpeaensH1s NPasun BASHVA
npoexTa

a

OnHOBPEMEHHOE BHINOAHEHWE
6ONbLIOro KoNMyecTsa
anroputMoB 06paboTKu AaHHLIX



«CNPNYC - CI'1r1P»

MK «Cupnyc — CIIMP» - nporpaMMHbIn KOMMAEKC 415 NOAAEPXKN CPEeHErO 1 BEICLIErO 3BEHA YNPAaBAEHUS 1 N1aHMPOBaHUS, KOTOPbIN
NO3BOMIAET NOBbLICUTE BEPOSATHOCTb NPUHATNA OOOCHOBAHHOMO PELLIEHUS AaXe B YCNOBMAX HEONPEAENEHHOCTI 1 ObICTPO MEHSHOLLENCS

0OCTaHOBKM.

CuctemMa noanepxkn npuHaTus pewwenn (CIrrP) — ato undpoBoe pelleHre, B OCHOBE KOTOPOrO NEXNUT MapoaHaMmyeckas
mMatematudeckan mogens. CITMP npegHasHayeHa ans HENPEPbIBHOrO MOHUTOPKHIA B @BTOMAaTNYECKOM PEXMME COCTOAHMA TPyOONpoBoaa
Ha OCHOBE MOAENMPOBAHNS TEKYLLIX TEXHONOMMYECKNX PEXMMOB PabO0Thl y4aCTKOB TRYOOMNPOBOAA 1 CPABHEHNSA UX C DaKTUHECKUMN

napamMeTpamu.

g:l) KnioyeBble 0cOBeHHOCTU

010

§‘\

|

&

MopnenvpoBaHne HecTauoHaPHBIX PEXUMOB Pab0oThl, CBA3AHHBIX C 3MEHEHMEM
[aBNeHns, NPOV3BOANTENBHOCTY, TEMNepaTypbl, GU3MKO-XVMUHECKIX CBOCTB
XMOKOCTU 1 COCTOSIHUEM TEXHONOMMYECKOro 060pyL0BaHNA MarncTpanbHoro

Tpy6onposoaa.

OnpepnenenHne AasneHunii, pacxoLoB v HanpaBneHNsa ABKEHNS
nepekayrnBaeMoro NPoaykTa BO BCEX HUTKax TPYOOMpPOBOAa B COOTBETCTBIM
C TEKYLLMM NONOXEHVEM 3aNOPHO apMaTypbl B PEXVME PeanbHOro

BPEMEHMN.

BunayansHoe rpaduryeckoe 0TobpaxeHne ABMXKEHNUA BHYTPUTPYOHbIX
cHapsaos (BC) Ha Mogenn TpybonpoBoaa, aBTomMaTnyeckas Koppekums
CKOPOCTU ABMxXeHVs BC Npu NpOXOXaEHN KOHTPONbHBIX TOHEK 1

Cpa@aTbI BaHME «4aT4MKOB MPOXOXOEHNSA>.

CosznaHuvie GakTnIecKkmx 1 PaCHETHBIX PEXVMOB U X COXPaHeHNe B

3NEKTPOHHOM KaTasore.

Cospanve, HacTpolika 1 peaakTMpoBaHne OObEKTHON MaPaBANHECKON

MoZenm TpyGonposoaa.



/ KoHcTpykTOp

TEXHONOrM4eCcKom CxeMbl

CoanaHue ¥ pefakMpoBaHMe .« w v w
0o6bekTHOM Moaeny I
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HedTH Ha Moaenn
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e

MpovrpbiBaTens CTopun \
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UCTOPUYECKUMU ; ;
[AHHEIMN M3MEepAeMbIX
napamMeTpoB peanbHoro ce i, WU 43
BPEMEHW, C fanbHenLwen 7
BO3MOXHOCTLIO : !
BOCMPOW3BEAEHMSA
W3MeHeHWA ans aHanvsa | -
pasnuyHbIX CUTYaLMiA




I;E MpeumyLecTsa

e

MogayneHas apxuTexTypa

-l

T

=)

/ KpoccnnathpopmMeHHOCTb

MacuwrabupyemocTs

MporpaMMHLIii NPoaYXT
OTEe4eCTBEHHOW

paspagotkn

——

S\Rﬁ

KomnnekcHoe peweHne ans
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MGKwiA HCTpYMEHTapuii
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Bricokan
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LCPNYC — UCT1A»

MK «Cnpuyc - LICMA» - nporpamMmMHbIi KOMIAEKC OYHKLMOHAbHO ABASETCS LEeHTPaNNM30BaHHOM CUCTEMOM MPOTNBOABaPUIMHOM aBTOMATUKM
MarucTpanbHbIX TOYyOONPOBOAOB.

S:]) Kno4veBble 0COOEHHOCTH

O6ecneyeHrie 6e3aBapuinHOCTI TEXHONOMMYECKOro MPOL,ECCa 1 KOMMAEKCHOW

(O [ ° O}
3auiMThl B aBTOMaTN4ECKOM peExXmMe.

02 """""""""""""""""""""""""""""" { ] @ 3almMta CMCTeM 1 NPOU3BOACTBEHHBIX OOBEKTOB OT BHELUTATHbIX cUTYaLmii.
\
03 """"""""""""""""""""""" ® § ! KoMMAeKCHbIN NOAXOL, K PE3EPBUPOBAHNIO JAaHHbBIX 11 LLENOCTHOCTH
LCMA SO
CNCTEMBI.

MporpaMmmHoe o6ecnedeHre KOMnNekca SBASETCs OTKPLITLIM A5

/ ? JanbHENLLEro pacluMpeHns 1 MOAEPHU3aLMN.

OnepaTrBHaa KOPPEKTUPOBKA anrOpUTMOB 3aLLIT.

o
=~
¢
=
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O
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[MpnMeHeHve

ObecneveHre KOMMAEKCHOW 3alUnTbl TEXHONOMYECKMX Yy4acTKOB
MarucTpanbHblX TPYOONPOBOAOB.

MUHUMM3aLKMA HeNnoBEeYEeCKOro gakropa B NpoLecce NpUHATAA
PELLEHUSA NPV BO3HUKHOBEHVIM NPeaBapuTeNLHOM 1 aBapuiiHOM
cuTyaumu.

[OBLILLEHME YPOBHSA 6E©30MacHOCTM SKchnyaraLmm.
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| | MpuvknagHoe nporpaMmHoe oBecneyeHmne

Caoitctea npuknagHoro MO Cupwuyc - LICMA

&
PYHKLMOHANbHAR

YHudunumpyemocto
{%@
MoandpuumpyeMocTb c;r\.j;g WHTteponepabenbHocTb

OTka30ycTo4MBOCTbL

MpuknagHoe nporpammHoe obecnederne MK «Cupnyc - LICTA»
peanusyeTcs ¢ MCNob30BaHUEM CNELVaNN3POBaHHbIX 3bIKOB
NPOrpaMmMMPOBaHNS BbICOKOIrO YPOBHS 411 BO3MOXHOCTU
OCYLLECTBNEHNS KOPPEKTUPOBKM NPUKNAAHBIX MPOrpamMm 1 BUOEOoKaapoB
cunamm 0OYHEeHHbBIX CneumanCToB 3akasdrka.

MNporpammHoe obecnedeHe obecnednBaeT «ropayees
pe3epBUPOBaHME NPOrPaMMHbBIX MOAYNEN 1 BLINONHAET aBTOMAaTUYECKNIA
Nepexo/, Ha pesepBHble annapaTHbie CPeacTBa Npy annapaTHOM UK
NPOrPaMMHOM OTKa3€ OCHOBHbIX.

KomMnnekc cTpouTbea o NPUHLMNY MOAYABHOCTX. HapyLieHne paboThbl
OOHOrO MOAYAS HE NMPUBOANT K HAPYLLEHNIO paboThl CUCTEMBI B HACTU
DYHKUMOHMPOBaHMA Apyrux Moayner. Komnnekc npegycmarpusaeT
pacLUMpeHe NPorpaMmHbIX MOAYNEHN.
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KoMnnekcHoe pelueHne ans
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CNPWNYC — TpeHaxep»

MK «Cnpnyc — TpeHaxep» — 3TO NPOrpaMMHbIN KOMANEKC, MPeaHasHa4YeHHbI Ans 00y4eHna AMCNeT4epckoro nepcoHana, paspaboTkm
NAaHOB NNKBMAALMM aBapuii, 000CHOBaHUS MPEBEHTUBHbBIX MEP NPEAYNPEXAEHUA HECTAHAAPTHBLIX CUTYALAN, CHXEHNSA PDUCKOB I
NoCNencTBU aBapunHbIX CUTYaLII.

S:]) KnioyeBble 0cO6eHHOCTU

O 1 = CoBpemeHHas crcTema NoAroToBKM, 0OYYEHUSA, TDEHUPOBKM 1 KOHTPONS
=
‘(W\M

HABbIKOB rnepcoHana.

npoeKTa 1 NOXenaHnin 3akas4nka.

02 W) Kaxnoe pelueHrie paspadarbiBaeTcs C y4eTOM KOHKPETHbIX TDeB0BaHMI
................................................... .

CM pMyC Oﬂl_l 03 |—‘ OGy‘-leHl/le Ha MaTemMatn4eckrx Moaensax peasibHblX Npon3BOACTBEHHBLIX CUCTEM,
=JZAl |l L )N | seesessssssssssssssssssssssssssssssansss . E

TEXHONOrMYECKNX yCTaHOBOK M NPOLLECCOB.

04 0 MMBKMe BO3MOXHOCTM NO CO3AAHMI0 U MOANDUKALMM CLLEHapUEB PaboThI
.................................................. o O

CUCTEM, TEXHONOMMYECKMX MapaMETPOB W HAYaIbHbIX YCITOBUN.

EEEEEEEEEEEEEEEEEEsssssssssssssEEmEEEE
........................................ 101 () T 3a
‘\c* poBeaeHne BblHNCAINTENbHBIX IKCNEPUMEHTOB And OnTuMmn3aunn

MPOLIECCOB KOHTPOS 1 YIIPABAEHMS.



[NpumeneHve

[Toorotoska, NOBLILLEHVE KBanMduKaLmy nepcoHana.

MopgenupoBaHye cTparterum ynpasneHs o0bekToM B peabHOM
cUCTeME.

OueHka YpOBHS 3HaHWKY nepcoHana npy paboTte B LUTaTHbIX U

aBapUNHBIX CUTYaLUMsX.
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MoaynbHas apxutexTypa OTE4ecTEeHHON
paspaboTtkm
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GKwiA HCTpYMEHTapuii ﬂ
/ KpoccnnardopMeHHOCTb 3\ﬂ ;

KoMnnexcHoe pelueHue ans
NPUMEHEHUA B PA3NNYHLIX

YMEHbLWeHWe 3aTpar Ha NoAroToBKy

Macwra6upyemocTs nepcoHana. obBnacmax.



3akasHasn paspabotka 10

Paspa6oTka 1 apantuposaHue

nporpaMMHOro oGecne4eHust

noA, TexHnyeckune TpeboBaHuA
3akasuvika.

YCIIYT

CepsucHoe obcnyxmsaHne

FapaHTuitHoe 1 nocnerapaHTuitHoe
obcnyxusaHne NOCTaBNSEMOro
NPOrpamMMHOro obecneyeHus.
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O6y4eHne

OG6y4eHre n NoarotToBKa TEXHUHECKUX
CneumanncToB no aKcnayaTaumm
NPorpaMMHbLIX NPOAYKTOB KOMNaHWK
«Cupuyc Codpr».
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