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JNEKTPOXUMIALLUTA

"3A0 «TpybonpoBoaHble cucTeMbl U TexHonoruuy» (LLlenkoso, Poccus).

ONTUMAJIbHOE YINPABJIEHWE CUCTEMAMU

[TK3 OBbbEKTOB NMPON3BOLCTBEHHO-
TEXHOJ10T MMECKNX KOMITJIEKCOB C NMOMOLLBHO
[MTPOIrPAMMHOI O OBECTTEHEHUA «CTPAXX»
[MPON3BOLCTBA 3AO «TPYBOINPOBOLHbBIE
CUCTEMbl N TEXHONOT N>

[pakTrka akcnayaTaummn cTanbHblX NOA3EMHbIX TPyOONPOBOA0B Y KOMMYHUKALLMI
MoKa3bIBaeT, YTO Ka4eCTBO MX NPOTUBOKOPPO3MOHHOWM 3aLLMThl ONpefenseTcs rnaBHbIM
06pa3oM 3pbeKTUBHOCTbIO paboThl CPEACTB 31eKTPOXUMMYeckoi 3atwmnTsl (AX3). Mpu sTom
nof adppekTMBHOCTLIO IX3 HEODXOAMMO NOHMMATL CNOCObHOCTL cUCTeEMbI 0becneunBaTth
KaTOAHY0 MNOASpM3aLMio MOA3EMHbIX COOPYXXEHWIM Ha BCEM NPOTAXEHWW, COOTBETCTBYOLLYIO
HOPMaTUBHbIM TpeboBaHMAM, NPU MUHUMaNbHbIX 3HepreTuyecknx 3atpatax. Kputepuamu
Xe oueHKkn addpekTnBHOCTM IX3 ABNAIOTCA 3aWMTHbBIA NOTEHLMAN U 3alLMTHAs NAOTHOCTb
TOKa, KOTOPble 3aBUCAT OT PU3NKO-XUMUYECKNUX CBOUCTB KOPPO3MOHHOWN Cpefibl U MOTYT
MEeHATbCS BO BPEMEHU B LUMpOKMX npefenax. [ogaep>xkaHve n3bbITOYHOro 3aLMTHOIO
noteHumnana (nepesawimral oTHOCUTENBHO 3HAYEHNI, HEOBXOAMMBIX ANa TpebyeMon
CTeneHn 3alWnTbl 06beKkTa, MOXeT NPUBOANTL K HABOLOPAXXMBAHUIO N OXPYMYMBAHUIO
MeTanna Tpyb, NoBpexXAeHWo N30NALMOHHOIO NOKPbLITUS, MEPEepPacXony 3N1eKTPO3HEPrum

M NOBbLILIEHHOMY M3HOCY 3/IEMEHTOB CUCTEMbI 3X3, 4UTO B LLEJIOM 3HAYNTENBHO YBENNYMBAET
CTOMMOCTb 3KCMJyaTalMm CUCTeMbl MPOTUMBOKOPPO3MOoHHOM 3awumThl (MK3). B cBoto oyepenpb,
HEe[0CTaTOYHbIN 3aLMUTHBIN NoTeHuMan (Hego3awmTa) NPUBOANT K NMOBbILLIEHUIO CKOPOCTK
KOPPO3MOHHOIO MNOPaXXeHNs MeTaisla COOPY>XXEHUN N B pe3ysibTaTe — K MpexXAeBpeMeHHOMY

BbIX04Yy 06bekTa n3 cTpos.

B akcnnyaTtaumun 3apaya ontumumsa-
umm pabotbl cpefcTB IX3 pelwaeTtca
perynnpoBaHMeM BbIXOLHbIX Napa-
MeTpOB CTaHLUWMN KaTOLHOW 3aLUThl
(CK3). Kaxabln cneymnanucTt, ctan-
KMBaBLWNCH C HaNlafKoW cucTeM
9X3, 3HaeT, Kakon 3To TPYJOEMKUNA
M KponoTaMBbIN npouecc. MameHe-
Hue pexxumoB Ha CK3 npuBoouT K
M3MEHEHWIO 3aLLUTHbIX NapaMeTpoB
obbekTa He ToNbko B obcnenyemon
3alMTHOM, HO U B CMEXHbIX 30HaxX.
B ycnoBusix oTcyTcTBMS focTaTou-
HOM MHbopMaLMK No BceM pakTo-
paM, BIVSIOLLMM Ha KOPPO3UI0, B TOM
4MCIie U U3MEHSIOLWMMCS BO BPEMEHMU

(CNOXHOMY NPOCTPaHCTBEHHOMY B3a-
UMHOMY BRnsHUI0o ofHon CK3 Ha no-
TEHUMaNbl HECKOJIbKMUX COOPY>KEHUI
nnun Heckonbknx CK3 Ha oaunH Tpybo-
NMpPOBOJ, BAUAHUIO 3KPaHUPYOLWKX
06BHEKTOB U CTOPOHHUX MCTOYHUKOB
TOKOB, YAENIbHOMY COMPOTUBAEHMIO
rpyHTa, TemMnepaType, NAOTHOCTH
MOCTOSIHHOTO U MEepPEMEHHOro TOKOB
W T. 4.), cneyumanucTam, akcnayatum-
pytLmnM cucteMbl IX3, npakTnyecku
HEBO3MOXHO NMPUHATH pelleHne ob
ONTUMaSIbHbIX BbIXOLHbIX pexuMax
pabotel CK3, obecneumBatoLmx Hop-
MaTUBHYO 3aLLMLEHHOCTb MO Npo-
TAXEHHOCTM Ha BCEX COOPYXKEHUAX

OLHOBPEMEHHO C MUHUMaNIbHbIMU
3HeprosatpaTamu. Haxonsuwmecs B
aKcnyaTauum CUCTeMbl ynpaBieHus
CK3 paboTatoT no ofHOMY 3alaHHOMY
napametpy, be3 aganTaumm K usme-
HAOLWMMCS YCIOBUSAM, YTO B LLeSIOM
cHuxaet apdekTMBHOCTL IX3.

PelweHune komMnnekca 3afay no on-
TuMu3aunm pabotbl cpencTs IX3
LenecoobpasHo ocylWecTBAATh B
paMKax CUCTeMbl KOPPO3UOHHOTO
MoHuTopuHra (CKM), obecneunsa-
tower cbop, 0bpaboTKy, XxpaHeHUe
aHanu3 nHpopmaunm o6 obvekTe 1
cucteMe MK3. Mpu 3TOM ofHUMYK K3
0CHOBHbIX pyHKUMA CKM aBngatoTca:



JNEKTPOXUMIALLUTA

Puc. 1. Ucnonb3osatnme M0 «Ctpax» npu THP u ontumu3auum pexkumos cuctemsl IX3

° pacyeT nokasaTesieil 3alMLLEHHO-
CTW OT KOPPO3UKN 006BbEKTA;

°® MNOCTPOEHNE MaTeMaTUUYeCKOM MO~
LEeNU, onucCbIBatoLLEeN B3aUMHOe BK-
fAHME 06bEeKTOB 3aLLUTbI, PeXXMMOB
paboTbl 3neMeHTOB cucTeMbl [1K3 1
BHeLHMX GaKTopoB, BANSIOLLUX Ha
KOPPO3MOHHble Yrpo3bl;

° MoCcTpoeHne Mofenu obbekTa 3a-
WNTbl C onpefesieHNeM BIUAHUS
pexumoB pabotbl CK3 n oTka3os
noboro anemeHTa cucteMsbl [1K3 Ha
BEJIMUYMHY MoKa3aTesNs 3alULLEHHO-
CTU B Nt0OOI TOUKe KOHTPOAS;

° BbIMOJIHEHME NPOrHO3a NapamMeTpoB
Ha TpebyeMbli FOPU30OHT pacyeTa na-
pameTpoB [1K3 u pexxumoB paboTsl
cpencTtB 3X3;

° onpefeneHune TeKyLLero cCocTosHNs
M ocTaTouYHoro pecypca obopynosa-
HWA N 3neMeHTOoB cucTemsbl MKS3;

® pelleHne MHOTOKpUTEpPUANbHbIX
3agay no onTuMusauum paboTel
cpenctB 3X3 B LENAX CHUXEHUSA
KOPPO3MOHHbIX YrpO3 U yBeMYEeHUs
pecypca aneMenToB K3 (nokasa-
Tesb 3alWMULLEHHOCTM B 3aBUCMMOCTH
OT BHelUHWX GaKTopOB, BAUSLLMX Ha
CKOPOCTb KOppo3uu, notpebnsemas
MOLLLHOCTb 1 Ap.).

Ina peanvsauunm paga ykasaHHbIX
dyHkumnn CKM komnanuen 3AO «Tpy-
BonpoBoAHble CUCTEMbI U TEXHOJO-
rmm» pa3paboTaHo MporpaMMHoe
obecnevenue (M0) «CTpax», KOTO-
poe siBnsietca nogcuctemon CKM
LIS peLleHMs CIIOXKHbIX MaTeMaTu-

KOPPOSUA TEPPUTOPUA HEDTEIAS

YeCKUX M aHaIMTUYECKUX 3a4a4 U1
npefHa3HaYeHo A5 UCNONb30BaHMS
cneumnanmMcTaMm 3almThbl OT KOPpPO-
3UN pas3SIMYHbIX MPOM3BOACTBEH-
HO-TeXHoMormyecknx o6beKkToB B
noBCeAHEBHON NPON3BOACTBEHHOWM
LEeATENbHOCTW ANS ONTUMaJbHO-
ro ynpasneHunsa cpencresamm 3X3,
onepaTUBHOrO pearnpoBaHusa Ha
HelTaTHble CUTyauum (0TKasbl B pa-
6oTe obopynoBaHus 3X3 1 anekTpo-
cHabxeHuns), NoAAEPXKKN MPUHATHS
yrnpaBfieHYeCKUX peLleHUi, niaHu-
poBaHus M 060CHOBaHMA 3aTpaT Ha
LMarHoCTKKY, TexHMYeckoe obcny-
XusaHue n peMoHT ([ATOMP) cpencTs
3X3. Bo3MoxHO Mcnonb3oBaHne KOM-
nnekca npu MNMHP n onTuMnsauymm pe-
XUMoB cucteMbl IX3 (puc. 1.

M0 «CTPAX» PACLLUNPAET
BEA30BbI ®YHKLMOHA
JIOKAJIbHbIX Y310BbIX CTAHLMIA
JIYC-TCT B NOACUCTEMAX
KOPPO3MOHHOIO MOHUTOPUHTA
MKM-TCT N OBECIMEYMNBAET
PELLUEHWE CIELYHOLW KX
AHATIUTUYECKUX 3ALAY:

e ynpasneHune cuctemon MK3 npo-
M3BOACTBEHHO-TEXHONOIUYECKUX
KOMNNeKcoB Nobol CNOXHOCTY;

® KOPPO3UOHHbIA MOHUTOPUHT 06b-
eKTOB 3aLUUThI;

°® MOCTPOEHUE MaTEMATUYECKUX MO-
Lenen, onucolBaloWmMx B3aUMHOe
B/ISIHME 00BbEKTOB 3alUThl, peXu-
MoB paboTbl aneMeHTOB cucTeMsbl [1K3
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Y BHELWHMX GaKTOpOB, BAUSAOLMX Ha
KOPPO3UOHHbIE Yrpo3bl;

° MocTpoeHne Mofenu obbvekTa 3a-
WNUTbl C onpeAesieHNeM BIUAHUS
pexumoB pabotel CK3 n oTka3os
noboro anemeHTa cucteMsbl [1K3 Ha
BEJIMUMHY MoKa3aTeNs 3alULLEHHO-
€TV B 1060 TOUKe KOHTPONS;

° pacyeT nokasaTtesiel 3alWMLLEHHO-
CTW OT KOPPO3UM 06bEKTA;

® pelleHne MHOroKpUTEPUabHbIX
3agay no onTuMmsauum paboTsl
cpencTtB IX3 B LeNAX CHUXeEHUSN
KOPPO3MOHHbIX YrPO3 U yBEeNYEHUS
pecypca anemeHToB [1K3 (nokasa-
TeNb 3alWMLULEHHOCTH B 3aBUCUMOCTH
OT BHELWHWUX GaKTopOoB, BAUSIOLLMX Ha
CKOPOCTb KOppo3uu; noTpebnsemas
MOLLLHOCTb 1 ap.J;

° BbINOJIHEHWE NPOrHO3a NapaMeTpoB
cucTeMbl [1K3 Ha Tpebyemblit nepuog;
e onpefefieHne TeKYLLEero CoCToAHMS
M 0CTaTOYHOr0 pecypca U3oasLNOH-
HbIX M 3aLLUTHbBIX MOKPbITUIA, 060py-
[OBaHUA U 3JieMeHToB cnucTeMsl [K3;
e bopMMpoBaHMe NnokasaTtenen Ha-
LEXHOCTU U TEXHUYECKOro CoCTos-
Husa cucTembl [TK3 gna CYTCL;

° Mopfep>XKa NogroTOBKU U NPUHS-
TUSA yNpaBneHYeCcKnX peLleHunn.

B N0 «Ctpax» ncrnonb3oBaHbl nepe-
L0Bble MeToAbl NpodeCccnoHanbHbIX
3HaHUW NnpenMeTHOM obnacTtu. Ma-
TeMmaTmyeckoe obecneyeHune npea-
CTaBJIEHO KOMIMJIEKCOM pacyeTHbIX
3a/ay no BblYUCIEHMIO NApaMeTpoB
TEXHOJIOrMYEeCKOro npolecca Ha oc-
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HOBaHWW M3MepPEHHbIX GU3NYecKnx
BeNNUYUH. IcXO4HbIMW AaHHBIMW A5
MOCTPOEHMS MaTeMaTUYECKUX MoLle-
Nel, ONUCbIBaoLLMX B3aMMHOE BN -
Hue 0OBbeKTOB 3aLLUTHLI M oNpeaese-
HMS ONTUMaJbHbIX PEXUMOB paboThbl
CTaHUMM KaTogHoM 3awmTel (CK3),
3KCMlyaTalMOHHbIX peKOMeHaalumni
ABNSAOTCHA BbIXOLHblE MapaMeTpbl
(BbIXO4HOM TOK) HAa pasfNUHbLIX pe-
XunMax pabotel CK3 1 cooTBeTCTBYIO-
Was 3TUM pexXuMaM 3aLlULLEeHHOCTb
obbekTa (3aWMTHLIN NnoTeHuman).
B aTtoM cnyvae npu dukcmpoBaHHoM
CUCTeMe aHOLHbIX 3a3eMeHN 3a-
faya onpepeneHus napameTpoB 3X3
CBOAMTCS K HAXOXLEHWIO 3aBUCUMO-
CcTel NoTeHLUMaNnoB KaXX 4o TOUYKHU
OT BEJIMYMHbI TOKOB, CTEKALWMX C
aHOLHbIX 3a3eMJIEHUN, N pellaeTcs
C NpMMeHeHMeM MeTOL,0B perpeccu-
OHHOTO0 aHanu3a.

3apayva onpefeneHuns onTUMalbHbIX
pexumos CK3 dopmynupyeTca cne-
Lyolwmnm obpasom:

> >
U AL AL FA L+ LA LU

max1 mini

> >
U 2 A, AL AL+ +A L > U

max2 min2

U _2A +A L +A L+ +A 15U
0< Ij < Cj, roe:

IJ. -ToK j-n¥YK3,j=1;2; ... n; Ank - KO-
abduumeHTbl BNMaHus j-n CK3 Ha
CYMMapHY0 pa3HOCTb MOTEHLMAN0B
B TOUKe M3MepeHus, onpepensaemolie
MEeTOLOM HaMMeHbLIMX KBaLpaToB;
U..»U. .~ MaKcumanbHo fonyctu-
Mble U MUHWUMaJbHble 3aLUTHbIE Mo-
TeHLManbl i- TOYKHK; Cj - BepxHee
orpaHuyeHue Mo Toky.

3ajaya onTuUMM3aLumM cucTeMbl IX3,
T. €. onpefeneHns onTUManbHbIX pe-
xunmoB CK3, cBogmntcd K MUHUMU-
3alMM BbIXOOAHOW MOLLLHOCTKU BCeX
CK3, ncnonb3yeMbix gnsa 3alinThbl
obbekTa npu cobnogeHnn orpaHun-
YeHWI’ Ha pa3HOCTM MOTEeHLMaNoB.
Pnsnyecknin cMbICn 3amaum: onpe-
LEeNUTb Takne 3Ha4YeHUsa CUbl ToKa
Ha Bbixoge CK3, npu koTopbix byneT
obecneyeHa nosiHas 3alMLLEHHOCTb
BCeX KOMMYHMKaLW be3 nepesaln-
Tbl NPV MUHUMAJNIbHOM PACXofe Ha 3T0
371eKTPO3HepPruu (1. e. MUHUMasbHbI-
MW BbIXOAHbIMU TokaMu CK3).

JNEKTPOXUMIALLUTA

Puc. 2. Uutepdeitc 10 «CTpak»: pacyeT 0CTaTOYHOr0 pecypca v Bu3yanu3auna rpaduKoB U3MeHEHNA NPOrHO3HbIX

BbIX0AHbIX napameTpos CK3

Puc. 3. UnTepdeiic M0 «CTpak»: NOCTPOEHME W BU3yanu3aLmMs MaTeMaTU4eCKO! MOAENM v rpaduka 0bpaTHoro

TeopeTnyecKoro pacyeta

3apayva onpepeneHus Tekyllen 3a-
WNLULEHHOCTU M BbIABNEHNS He3a-
LWMLULEHHbIX Y4aCTKOB KOMMYHMKa-
unn onpefengeTcs NOACTAHOBKOM
B CUCTEMY 3HAYEHUN TEKYLLNX TOKOB
CK3 u pacuyeToM pa3HocTeln NoTeH-
LManoB KaXXAo0W KOHKPEeTHOW Tou-
ku. o pesynbraTam 3TMX pacyeToB
MOXHO ONpefennTb He3aluLLeHHble
y4acTKU KOMMYHUKaLMA UK yyYacT-
KW C 3aBbllUEHHbIMW 3HAYEHUAMMU
3aWMTHOro noTeHunana. Metopg on-
TuMmu3auum cucteM IX3 npepcTas-
naet cobol 0iHY N3 pa3HOBULHOCTEN
cUMNeKc-MeToaa A4 ONTUMMU3aLmnm
LueneBon GyHKLMN.

Beibop MeTo0B CTPYKTYpPHOM ONTH-
MU3aL K, BBeeHWE orpaHuYeHuni

Ha BEJIMYMHY MaKCMMasbHOrOo fony-
CTUMOTO MOTeHLMaNa U CHUXEHMKe
CYMMapHOro BbIXOLHOMO TOKa cucTe-
Mbl [TK3 noMmMMo yBEeNMYEHUS aHep-
roapdekTUBHOCTM BieYeT 3a cobol
PAL CYLWLEeCTBEHHbIX MPEUMYLLECTB,
TakuXx Kak:

® yMeHbLUeHWe BUSHUS Ha CBOMCTBA
MeTanna v U30aSLMOHHbIE MOKPbLITUS
MOBbILIEHHOW NJIOTHOCTU TOKA;

° NponopLNOHanNbHoe YMeHbLUeHNe
cpeaHen CKOPOCTU pacTBOpPeEHUSN
aHOAHbIX 3a3EMEHWU;

° yBenuMyeHune pecypca cpencts IX3
3a CYeT BbIBOAA UX B pe3epB.
3KOHOMMWYECKUM pe3yNibTaToM on-
TUMn3laumm pexxumon pabotbl CK3
ABNAETCH CHUXKEHME 3aTpaT 3KCMNy-



aTUpPYOLWMX OpraHn3annin 3a cyet
yMeHbLUeHUs 3HepronoTpebneHus
cucTeMbl IX3 1 CHUXKEHUS 3aTpaT Ha
PEMOHT aHOLHbIX 3a3eMJIEHUN.
PeannsoBaHbl METOAMKWN U anro-
PUTMbI OTIpeAeleHNs TEXHUYECKOTO
COCTOSIHMSA, 0CTATOYHOTO pecypca,
MPOrHo3a U3MeHeHUs napamMeTpos
obopynoBaHua 1 MaTepuanos cu-
cTeMbl [1K3. TexHnyeckoe cocTos-
HuWe 3nneMeHTOB cucTeMbl K3 oue-
HWBAaeTCs Ha OCHOBAHWM pacyeTa u
MPOrHO3MPOBAHUS U3MEHEHUS BO
BpeMeHU MaTeMaTM4eCcKo MoOLEeNN,
OnucbIBaKOLWEeR BAUSHWE BBIXOLHOTO
Toka Bcex CK3 Ha BennMuunHy 3auT-
HOro NOTEeHLMaNa B TOUKax KOHTPOS,
cnocnefyoLinM pacyeToM U3MeHe-
HUS BbIXOAHbIX NapaMeTpoB CK3 Bo
BPEMEHW U CPOKOB AOCTUMXKEHUSA UX
HOMMWHAbHbIX 3HAYEHUN.

10 «CTpax>» BbINOMHEHO B MOAY/b-
HOM MCMOJIHEHUMN C BO3MOXHOCTbIO
M3MeHeHus n gobaBneHns MaTemaTm-
Yeckux 3ajad, UHTepdbenca uT. 4. nog
KOHKpEeTHOro nonb3osatens (skcny-
aTUpYIOLLYI0 OpraHu3aumio), nog KoH-
KPeTHbIN MPOEKT C BO3MOXHOCTbHO
B3aWMOLENCTBUS C Pa3NYHbIMU
CMeXHbIMU cucTeMamun. PaboTaeT
nof ynpaBfieHUEM OnepaLMOHHON Ch-
ctembl Windows 7, 8, 10. 10 cospgaHo
B cpene paspabotku Delphi (Object
Pascal) Embarcadero, 6a3bl faHHbIX
cucTeMbl paboTatoT oA ynpasieHu-
eM CYBI MS SQL Server 2008 R2.
B M0 3anoxeHa ¢dyHKLMA napame-
TpM30BaHHOro 0T60pa AaHHbIX Ha oC-
HOBE CTPYKTYPHbIX MEPAPXUIA U3 JIO-
KaNbHbIX TM60 yaaneHHbIX CMEXHbIX
MHPOPMALMOHHBIX U yNpaBASOLLNX
cucTeM. NpoBefeHa MHTerpauusa ¢
PasfIMYHbIMU NPOM3BOAUTENSAMU 060-
pynoBaHus 3X3, cucteM gucTaHUm-
OHHOTI0 KOPPO3MOHHOTO MOHUTOPUHTA
B YacTu obpaboTkm 6a3 faHHbIX.

B YACTU BU3YATTUSAL NN
OAHHBIX U TEHEPALLMN
OTYETHbIX ®OPM MO «CTPAX»
OBECMEYMBAET OTOBPAXEHWME
(PUC. 2-3):

® TeXHOJIOTMYECKOW CXeMbl C HaHe-
CeHHbIMU TOYKAMU KOHTPOJIS, 0bbek-
TaMu perynmpoBaHus, M3aMepseMbiMu
napameTpamu;

KOPPOSUA TEPPUTOPUA HEDTEIAS

JNEKTPOXUMIALLUTA

* rpadMKOB N3MEHEHWS BO BPEMEHM
BbIxoAHbIX NapameTpoB CK3 n 3awu-
LLLeHHOCTHN 06beKTa B KOHTPOSbHbIX
TouKax;

° K03bOMUMEHTOB MaTEMaTUYECKHUX
mMopenein n rpadunkoB TeopeTuye-
CKOro pacyeTa no MaTeMaTU4ecKon
MOLEeNu;

° pe3ynbTaToB ONTUMMU3ALMK;

° pe3ynbTaTOB pacyeTa U TPEHLOB
N3MeHeHUs BO BpEMEHW MPOTrHO3HbIX
BbIXOZHbIX NapaMeTpos CK3;

® pe3ynbTaToB OLEHKM U pacyeTa
TEXHUYECKOro COCTOSHMSA 1 0CTaTOU-
HOro pecypca 3/1eMeHTOB CUCTEMbI
MK3;

® COBMECTHOr0 NpeAcTaBleHNs AaH-
HbIX Ha BPEMEHHOM ocK n/unu ocu
TpybonpoBoza No pasfiMyHbIM pas-
nenaM basbl JaHHbIX 41 COnocTaB-
JIEHUS pe3yNbTaToB Pa3HbIX METOLOB
N3MepeHus.

ObecneyeHa BO3MOXHOCTb apXxmBM-
pPOBaHMWSA BCEX PACCUMTAHHbLIX MaTe-
MaTUYeCKUX MOAENIeN, pe3ynbTaToB
ONTUMU3ALUN M LLPYTUX pacyeToB As
nocnepnytoulen paboTbl ¢ HUMK.

B M0 «CTPAX>» TAKXXE
PEAJIN30BAHbI CTEAQYHOLIWE
TPEBOBAHWNA, MO3BOJTAOLLIME
PACLLUMPUTb TPAHMLbI
BO3MOXHOCTU El0
NCMOJIb3OBAHUA:

e paboTta c nobbIMK NponsBOAUTE-
NAMU NOACUCTEM AUCTAHLMUOHHOIO
KOPPO3MOHHOMO MoHUTOpMHTa [CKM],
CMEXHbIMU MHGOPMALMOHHBIMU U
ynpaBAsoWmMMm cucTeMamuy;

® MOLY/bHOCTb MOCTPOEHUS apXu-
TeKTypbl;

® Py4YHOW BBOJ, faHHbIX Npu Heobxo-
AVMOCTM pacyeTa fONOSHUTENbHbIX
00beKkToB, He oxBayeHHbIX CKM;

® BO3MOXHOCTb pacwmnpeHns GpyHk-
LMOHana CUCTEMbI, BHECEHUSA N3Me-
HeHud B 10;

® COMPOBOXAeEHWE, BO3MOXHOCTb
YyCTaHOBKM 0OHOBMIEHWI ONs BCeX
nonb3oBaTtesien, NOAKOYEHHbIX MO
nokanbHon ceTun, nyctaHoBku 10 Ha
CylUlecTBytOULMe annapaTHble KOM-
nnekchl;

® 3ProHOMMYHOCTb (MMHMMK3ALNS
YyCUAWI NoNib30BaTesnel No NogroToB-
K& MCXOLHbIX LAaHHbIX, MTPUMEHEHMIO
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10 n oueHKe NoNyYeHHbIX pe3yib-
TaToB);

e afanTupyemMocTb (BO3MOXHOCTb
M3MEHEHWS NPU U3MEHEHUU 0Dbek-
TOB yrnpaBJ/ieHUs, B TOM YUCJie Npu
BBEeAEHWU HOBOIO TEXHONOMMYECKOrO
obopymoBaHus).

[puMeHeHMe cnelnann3vpoBaHHOro
M0 «Ctpax» npu nyckoHanapo4Hblx
paboTax 1 KOpPO3MOHHLIX obcne-
LOBaHWUSAX MO3BONAET paccymTaTh
onTUMalibHble MapaMeTpbl CUCTe-
Mbl [TK3 06bekToB Npon3BOACTBEH-
HO-TEXHOMOTNYECKNX KOMMIEKCOB
ntob0oN CNOXHOCTU C MUHUMANbHBIM
MCNoNb30BaHWEM ILACKMX U MaTepu-
aNlbHbIX PECYPCOB, YTO CYLLLECTBEHHO
CoKpallaeT 3aTpaThl Ha NpoBeeHMe
yKasaHHbIXx paboT u akcnnyaTaumio
obbekTa B LLEesIOM, a TakXKe No3BoJIsA-
eT MMHUMU3MPOBaTb YeJI0BEYECKUIA
dakTop.

Takum obpasom, pazpaboTtaHo 10,
BbIMOJIHAOWEe ONTUMabHOe CO-
rnacoBaHHOe yrnpaBieHue rpynna-
MW CBA3AHHbIX TEXHOJIOrMYECKUNX
obbekTOB cucTeMsbl [1K3 B pexxume
aBTOMAaTU3MPOBAHHOIO yrnpasne-
HWUs, NpefcTaBastowee cobon pac-
YeTHO-aHaJIMTUYECKYI0 CUCTEMY,
OCYLLECTBSIOLWY MOUCK U Bbl-
paboTKy oNTUMaNbHbIX peLleHni
3a/lay ynpaB/ieHUsa C y4eToM one-
paTUBHON MHPOPMALLIUK O TEKYLLEM
COCTOSIHUWU W AMHaMMUKe Xo4a Kop-
PO3MOHHbIX MPOLLECCOB Ha OCHOBE
pacyeTa M UCMONb30BaHUA MaTe-
MaTUYeCKMX MOLEeNEN, ONUCHIBAO-
el B3aUMHoOeE BAUsHWe 06beKTOB
3alMnThl.

TPYBONPOBOAHBIE
‘ CUCTEMbI U TEXHOAOTUM

3A0 «TpyGonpoBoAHble CHCTEMbI

W TEXHOJIOTMU»

141112, MockoBckas o06a.,

r. Wenkoso, yn. MockoBckas, 4. 77
Ten./taxc: +7 (495) 647-03-07
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