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Puc. 2. O6auku KA ¢ paznuyHoil nienieBoi anmnapaTypoit
naomonenust B PTC CREO

B.®. Jlenucos

APXUTEKTYPA U TEXHOJIOI'MU PACITIPE/JEJIEHHOM
(ITOJIMOEHTPUYECKOW) CETU CUTYALIMOHHBIX LIEHTPOB

(Koncopuunym «Murterpa-C», AHO «I'pynna UT-ctangapt»)

I/IHTCFpI/IpOBaHHLIe HUHTCJUICKTYAJIbHBIC CUCTECMbI MOHUTOPHUHI'A U o0ecreyeHust

oezonacHoctu npenanpuatuii (MACMubIl) pa3spabarsiBatoTcsi Ha psiie OOBEKTOB
TPAHCIIOPTa, DPHEPreTUKU, MPOMBIIIICHHOCTH, KOMMYHAJIBHBIX CIY>KO0, JKOJIOTHS,
oO1iecTBeHHast 0€30MaCHOCTD U Jip.). Takue CUCTEMBI:

l.

0asupywTcsi Ha ~ OpPUMEHEHUHM  MH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
texHonoruii (MKT) o6miero HazHadeHUs W CIENUATU3UPOBAHHBIX CPEJICTB
3aIIUThl 00BEKTOB, IPOILIECCOB U PECYPCOB MPEANIPUSATUN;

. BBINOJHAKT (QYHKHUM cOopa U YHNOPSAJOYEHHUS MNAaHHBIX O COCTOSHUU

LEJIOCTHOCTU U 0€30MaCHOCTH CTAIlMOHAPHBIX U ABMKYIINXCS 00BEKTOB;

. 00ecneYuBalOT I/I,Z[GHTI/I(i)I/IKaIII/II-O CO6BITI/H>'I, aHaJIN3 pCaJIbHOTO COCTOSAHHUA

O00BEKTOB, TMOATOTOBKY PEIICHHWH M pEeKOMEHJAMH 1O YIPaBJICHUIO
00BEKTaMH B aBAPUIHBIX U KPUTUUECKUX CUTYALIUSIX;

. pelIalOT 3aJa4yu IUJIAHUPOBAHUS M PACIPECIICHUS PECypCoOB, HEOOXOIUMBIX

JUIS  TIOJJIepKaHUS IEJIOCTHOCTH, 3alldThl OOBEKTOB OT Pa3HOro poja
HEraTUBHBIX BO3JICHCTBUI;

. OCYIIECTBJIAIOT KOOpAUHAIINIO MGpOHpI/IHTI/Iﬁ I10 BOCCTaHOBJICHHIO

LEJIOCTHOCTH OOBEKTOB M JIMKBUAALMM TIOCIEACTBUA  aBapUUHBIX H
KPUTUYECKUX CUTYAIIHH;

NOIEPKUBAKOT IKCIIYaTAIMIO U TEXHUYECKOe oOcykuBaHue cpeacts UKT
M ONEPaTUBHOTO B3aMMOJACHCTBHS OOBEKTOB CO CIy)XOaMH 0€30MaCHOCTH PETHOHOB
(MBI, MYC u ap.).

Ananmu3 coctosiaust pazpabotok MMCMubII [1-3] noka3biBaeT akTyaabHOCTh

peumicHus 3ajia4 CO3/1aHNs B Poccun HOHHHGHTpH‘-IGCKOﬁ CCTHN CUTYallUOHHBIX U WH-
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dbopmarnmonHo-ananutuyeckux 1neHTpos (PCUALL), pabotaromux no eIMHbBIM CTaH-
napTaM Ha yHKIMOHAIBHYIO apXUTEKTYpy cucteM, KoMrnoHeHTsl KT, untepdeiice
U MIPOTOKOJBI OOMEHA JaHHBIMH, perjiaMeHTaM B3auMOJICUCTBUS CIY>KO IO JMKBH-
Al aBapUIHBIX U KPUTUYECKUX CUTYalUi Ha pa3HbIX YPOBHAX yIPaBJICHUSA.

B cocraB nonmunentpuueckoi cetu PCUALL BXOAST peruoHalibHbIE, MYHHIIU-
najabHbIE U OTpaciieBble CUTYaIIMOHHbIE U WH()OPMAIMOHHO-aHATUTUYECKUE 1ICHTPHI,
KOTOpBIE€ 001a/Ial0T ONpeAeeHHbIMA KOMIETEHIIUSAMH U PECypCcaMu, peanu3yroT oc-
HoBHBIE QpyHKIIMM UMCMubII B 3anannoit cdepe AesITenbHOCTH, B3aHMMOJICHCTBYIOT
C OpraHaMH roCyJIapCTBEHHOU BJIAaCTH M MECTHOTO CaMOYNIpPaBJIEHUs, BIaJCIblaMU
3HAHUN ¥ TEXHOJOTUH, y9eOHBIMHU IIEHTPaMH, OOIIECTBEHHBIMU MPOQECCHOHATBLHBI-
MU OpraHU3alusIMH, GUHAHCOBBIMH HHCTUTYTaMU U Jp.).

OcHoBHbIe TPOOIIEMBI co3anus GyHKInoHanbHO-MONHBIX PCHUALL cBs3aHbI ¢
VCXOTHOU HEOIPEAEIEHHOCTBIO COCTOSIHUSA 00BEKTOB, BEPOSITHOCTHO-
CTaTUCTUYECKUMHU XapaKTEPUCTHKAMHU MPOLECCOB, a TaKK€ MOTHBAMU BIIAJIEIbIEB
00BEKTOB, pa3pabOTUUKOB CUCTEM, MPOBAIIEPOB CETEH U APYTHX YUACTHUKOB IPO-
€KTOB, HECOTJIACOBAHHOCTHIO OPraHU3alMOHHO-TIPABOBOM 0a3bl M BEJIOMCTBEHHAs pa-
3001I€HHOCTb MPOEKTOB.

Crnenyet oTMeTUTh, 4TO pazpadbotka PCUALL ciepxkuBaeTcsi MpakTUYECKUM OT-
CYTCTBHEM KOHCTPYKTUBHBIX 3-/] Monenen 31auuil U COOpy>KEHUM, HEMOIHOTOM, He-
COMIACOBAHHOCTBI0O M HE CBOEBPEMEHHOW aKTyallM3allMedl TeOoNpOCTPAHCTBEHHBIX
JAHHBIX B OpraHU3alUAX UHPPACTPYKTYPHl PETHOHAIBLHOTO Pa3BUTUS U CUTYaIMOH-
HBIX LIEHTPaX, OCYUIECTBISIOMIMX MOHUTOPUHI COCTOSIHUSI 3aKPEIJIEHHBIX 32 HUMHU
O0OBEKTOB.

OyHkumoHabHble KOMIIOHEHTB PCUAILL 00BIUHO peanu3yroTcs Ha pa3HbIX
IpOorpaMMHO-aINapaTHhIX TEXHOJOruueckux ruardopmax. [Ipu stom, ecrecTBeHHO,
BO3HHMKAET MpobJieMa 00ecrieueHus] WX B3aUMOJCUCTBUS - «IIpoOjieMa MHTepoInepa-
6enbHOCTHY [2]. DTa nmpobdiieMa A0KHA PEIIaThCs ¢ UCTIOIb30BAHUEM PETUOHATBHBIX
u otpacineBbix npoduieit PCUAL] [1], yuutbiBarommux ocoOOEHHOCTU 0OBEKTOB (Opr-
CTPYKTYpBI, TEXHOJOTHH, MATEMATUYECKUE MOJIENIN MPOLIECCOB, XapaKTEPCTUKHU I1O-
TEHIUUAJIBHBIX YTPO3 LIETOCTHOCTU M 0€30MaCHOCTH OOBEKTOB, COCTOSTHUE «HACJe-
nyembix» UKT, cpeacTB MHKEHEPHO-TEXHUUECKON 3alIUThl 00BEKTOB U TEPPUTOPHIA,
PHUCKOB B JI€ATEIHOCTH MPEANPUITHIA.

Ocobas poas npu paspadorke PCUAILL oTtBoauTcs BorpocaM YHH(pHUKAIIUNA U
CTaHJApTU3AIMN CUCTEMHON apXUTEKTYPhI, YHU(PHUKAIIMA KOMIIOHEHT, UHTEp(DEiicoB
U TIPOTOKOJIOB OOMEHA JaHHBIMH, 00ECTICUeHHsI OPTraHN3alMOHHOM, CEMAaHTHUYECKOU U
TEXHUYECKON HMHTeporepadeabHOCTH, COBMECTUMOCTH O00OpYAOBaHUS U MPOTpamMM-
HBIX CPEJICTB OT PA3JIMYHBIX MPOU3BOAUTENCH.

Cpenctea PCUALL nomxHbl 00ecneYyuBaTh CaMOpPETyJIupyeMble HH(pOpMAaIIH-
OHHbIE OOMEHBI MEX]Y y3JaMH, CoJepKaTh YHU(ULIUPOBAHHBIE IPOLEaYpbI (HhOpMHU-
pPOBaHUS U AKTyaJM3allMi T'€ONPOCTPAHCTBEHHBIX JAAHHBIX O COCTOSHUHU OOBEKTOB,
KOHLENTYyaJIbHbIE MOJEIIN, CPEACTBA AHATUTHYECKOW 00paOOTKU TAHHBIX U MPUHATHS
PEIICHH 110 BOCCTAHOBIIEHUIO 1IEJIOCTHOCTH O0BEKTOB MPEA0CTABJATH HHCTPYMEH-
Thl HIHTETPAIIMU U COIJIACOBAHMSI HEOOXOIUMBIX PECYPCOB YNPABICHUS O0ObEKTAMHU.
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Texnonoruu npoektupoanus PCUALL onpenenstorcst B COOTBETCTBUU C OC-
HOoBHBIMU TT0J10kKeHUsIM ['OCT P/MCO12207-2006 «Cuctemuas nrxenepus. Ctaauu
YKU3HEHHOTO IIUKJIa CUCTEM W MPEeyCMaTPUBAIOT BBIMOJHEHUE CIETYIOMIMX OCHOB-
HBIX PaboT:

oOcnetoBaHre 00BEKTOB, pa3pabOTKa KOHIIENTyaIbHBIX, MAaTEMAaTUUECKUX
1 MH()OPMAIMOHHBIX MOJENEH NEeATENbHOCTH MO 3aKpEeIUIeHHbIM cepam
OTBETCTBEHHOCTH CHUTYallMOHHOTO LICHTPA;

pa3paboTka coriamieHuii o B3aumoaeiicteun y3inos PCUALL;

BBIOOP apXUTEKTYPHI U MIPHUKJIAJTHBIX CPEJCTB 00pAOOTKHU JAHHBIX;
MIPOEKTUPOBAaHHE (IIpUOOpETEHNE) OOOpYHOBAHHS M  MPOrPAMMHBIX
CPEIICTB;

TECTUPOBAaHUE KOMIIOHEHT Ha COBMECTUMOCTh, KOMIUIEKCUPOBAHHUE,
OpraHu3alysi CHCTEMHBIX UCIIBITAHUT;

MOJIFOTOBKAa OOBEKTOB K BHEIPEHUIO, pa3pabOoTKa MoJesiell TEXHUUYECKOTro
00CITyKUBaHHUS.

B coctaB THMIIOBBIX ITPOCKTOB OCHAIICHUSA CUTYAIMOHHBIX HCHTPOB BKJIIO4Ya-

CUCTEMBI CBSI3M M 3alMILIEHHBIX KOMMYHHUKAIMHd C yJAaJI€HHBIMU
00bEeKTaMU MOHUTOPHUHTA;

CpelAcTBa MAEGHTU(UKALMK [OJIb30BaTEIeH, ONpeleNeHus UuX Ipas,
MOJHOMOYMM M 3alUThl  MH(QOPMALMOHHBIX pPECypcoB B, T.4., C
IIPUMEHEHUEM CPEICTB «IIEKTPOHHOMN IOAITUCHY;

CUCTEMBI OTOOpaXKEHUSI JAaHHBIX O COCTOSIHUM OOBEKTOB C MPUMEHEHUEM
OUHAMUYECKUX TpexMepHbIX 3D-Mopneneil 3MaHUil M COOpPYXEHUH ¢
MPUBS3KOM K reorpapuueckuM KOOPAUHATAM MECTHOCTH;

CUCTEMBbI XpaHEHUS JIaHHBIX (BKJIIOUasl TEKCTHI, KOJBI, ayHO0, BUJEO U Ap.)
U

MH(}OPMALMOHHO-TIOUCKOBBIE CUCTEMBI 110 3aIIpOcaM MOJIb30BaTeNeH;
CUCTEMBl MOJIECTUPOBAHMS, OLICHKM CHTyalMd W MNPUHATHS PELICHUH,
OLICHKM HEOOXOJUMBIX PECYpPCOB JUIsl BOCCTAHOBJIEHHS LIETOCTHOCTU
00BEKTOB;

CUCTEMBI a/IpECHOTO OMOBEIIEHUS CIy,0 0€30I1aCHOCTU U BOCCTAHOBJICHMUS
LIEJIOCTHOCTH OOBEKTOB B aBAPUIHBIX U KPUTUUECKUX CUTYaLIUAX.

[Ipumep GyHKIMOHATBHON apXUTEKTYPhl TUIIOBOTO CUTYAIIMOHHOTO IIEHTa KaK
y3na PUACIL] npuBeneH Ha puc. 1.

VYuuteiBass uH@pactpykrypHbiii xapaktep PCUAILL ocoboe BHUMaHNE HEOOXOH-
MO YJIeNISITh MEXaHU3MaM CaMOOPTraHU3aLMKY U KOOPIUHAIMK PabOT 3aKa3uMKOB, UCIION-
HUTENEN, NOCTaBIIMKOB KOMIIOHEHT, KOHCOJIMAUPOBAHHOM pa3pabOTKe MPOEKTOB U Opra-
HU3ALMOHHO -TEXHUYECKUX MEPONPUATHIA MO UX peaM3ald, B. T.Y., OCHOBAaHHBIX Ha
Pa3BUTHH CEPBUC ~-OPUEHTPOBAHHOM apXUTEKTYPbI M YCIYT CUTYal[MOHHBIX LIEHTPOB.
Pa3paboTka opraHu3aliMOHHO-TIPABOBOIO M HOPMATUBHO-METOJIMYECKOrO obecre-
yennsa PCUALL, metonnueckux n uHCTpyMeHTanbHbIX cpenctB PCUALL [S] nanpas-
JieHa Ha CHITHE HEOIpPEACIICHHOCTH B JAEATEIbHOCTH MPEANPUITHI MHHUMHU3ALHUIO
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COBOKYIIHBIX 3aTpaT Ha co3laHue W dkcruryarauuto cpencrs PCUALL u, rmaBHoe, Ha
MUHUMU3AIUIO YIIEPOOB B EATEIbHOCTH CTPATETUYECKUX OOBEKTOB UHPPACTPYKTY-
pBl pervoHa W NpeAnpuATUil (3HEpreTuka, TPaHCHOPT, CTPOUTENBCTBO, 00OpOHA M
Ip.) U COLMAJIbHBIX 3HAYUMBIX OOBEKTOB B PETMOHAX (KOMMYHAJIBHOE XO3SIHCTBO
3JpaBOOXpaHEHHE, 00IIECTBEHHAs! 0€3011aCHOCTb, IKOJIOTHA U Ap.).

PernoHanbHbIA BHeWHWe

peecTp LR OoEbIX AONLI0BATEMV
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[
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CpeacTBa perucTpauvn cobemuid 1 3auuTel AaHHbIX 3NEeKTRPOHHOW noanucekio onepatopos v JINP Ha o6wekTax

Cucrame HH>KaHEHP HO Bug, Kontp Apyma
™ OxpanHo-n. oocapHan M mMonuTOpMHT mynp

=AaHWEE 1 cpepcTea SaWMTRl curHanmsaums niocAcKUE NoToKoB Accrynom nndopmaymn
oo pyIHRaEHWH obwexTos

Puc.1. ®yHKuMOHaNbHASA ApXUTEKTYpa TUIIOBOTO CUTYAITMOHHOTO LIEHTpA

AKTyaJbHBIMU SIBJSIFOTCS BOIpochl puMeHeHust B y3nax PCUALl ynuduuumposas-
HBIX  [POIPaMMHO-aNNapaTHbIX TEXHOJOTMYECKUX IIaTGOpM U MPUKIATHBIX CHCTEM
NNCMubII non ynpaBiieHHEM OTKPBITHIX ONEPALMOHHBIX CHUCTEM C OTKPBITBIMU KOAAaMH,
OTKPHITHIX crenudukanmii TpeOoBaHUN K KOMIUIEKCaM MNPUKIAIHBIX 3a]ad Ha pabouymx
MeCTax ONEPATOpPOB U AHAIMTHUKOB CIyKO 0€30MACHOCTH, MOOMIIBHBIM IPUIIOKEHUSIM yaAa-
JICHHBIX MMOJIb30BaTeNIeH - oTpedurenel nHpopmaroHHbIX pecypcoB PCUALLL

CutyallMoHHBIE LIEHTPHI MOTYT CO3/1aBaThCsl HA PA3HBIX YPOBHAX YIPABIICHHS
00BEKTaMH pPeruoHa U ObITh OPUEHTUPOBAHBI HA PEIICHHUE MPUKIIAIHBIX 3a7a4 B ce-
pax cBoel gestenbHOCTU. OHAKO BaKHO 00ECTIEUUTh WX MEXBEIOMCTBEHHOE B3au-
MozeicTBre co cMexxHbIMU lleHTpaMu PCUALL n opranamu npuHATHS pELICHUIA.

Peanmuzamus npoexktoB PUACIL] TpeGyet ocoOoro BHUMaHUS K PEIICHUIO 3a7a4
rapmonmzaruu M T-cranmapToB ¥ cTaHIapTOB B MPUKIAAHBIX chepax AesTeTbHOCTH
MNPEANPUATUAN, TAKUX KAK CTPOUTEIBCTBO, CUCTEMbI OXPAaHHOW CHUTHAJIM3ALMU U aH-
TUKPUMHUHAJIBHOW 3aIMUThI, TEXHOJIOTHU MPOU3BOACTBA MPOAYKIIMHU, TPAHCTOPTHBIX
CHUCTEM, SHEPTETUKH, OXPAaHbl OKPYKAIOLIECH CPEAbI U AP., @ TAKKE CO CTAHAAPTAMU B
chepe pErMoHAIILHOTO Pa3BUTHS, KOHCOJMAMPOBAHHOTO pecypcoodOecredeHuss u
YIIPpABJICHUS IPOCKTAMMU.

PazpabarbiBembie THMNOBBIE MpoekTHbIe pemenus PCUALL mo3Bossitor cymiect-
BEHHO COKPAaTUTh CPOKH MPOEKTHUPOBAHUS, 00ECIEYUTh CHUKEHHE COBOKYITHOM CTOM-
MocTH Biaaenus cpeactBamu MMCMubII Ha oObekTax, 3aTpar Ha SKCIUTyaTaluio, TeX-
HUYECKOE 00CITY>)KMBaHUE U COMPOBOXKICHUE.
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N.B. Junpux
O HAJIEXXHOCTU MHO®OPMAITMOHHOM CPEJIBI ITPEAITPUATUSA
(TamOGoOBCKHMI TOCYAapPCTBEHHBIA TEXHUUECKUN YHUBEPCUTET)

CoBpeMeHHbIE 3KOHOMHYECKHE CUCTEMBI (HAIpUMEpP, MPOMBILIJIEHHBIE MPE.-
npuATHs) GYHKIIMOHUPYIOT B YCIOBHSX BBICOKOM KOHKypeHIMH. [loaTomy co3nanue
uHGOPMAITMOHHONW HH(PPACTPYKTYphl U BHEApEHHE HH(GOPMAIIMOHHBIX CHCTEM CTa-
HOBUTCS JJIs MPEANPUATUS BaXKHOM cTparermueckoil 3anmadeit. [Ipobrmemsbl oneHKH
HAJECKHOCTH MH(GOPMALMOHHBIX Cpell SBISETCS aKTyalbHOW 3amaueil. Mcmonb3oBa-
HUE METOJOB TEOPHUH HAJECKHOCTH TEXHUYECKUX CPEACTB, JJIA PELIECHUs MHpoOiieM
oOecrieyeHus: HaJCKHOCTH HH(POPMALMOHHBIX Cpell MPH OMNPEEICHHBIX YCIOBHIX
MOJKET SIBJIATBCSI IOBOJIBHO PE3yJIbTATUBHBIM MHCTpyMeHTOM. Ha puc.l mpuBenena
MOJIeNIb TPOrpaMMHOM KOMIOHEHTHI HH(popmarmonHoi cuctemsl (ITKHUC).

[Tpu Hanuuum OMMOKM OMPEJEIIEHHOE MOJAMHOKECTBO MPOCTPAHCTBA BXOJOB
0oToOpaxkaeTcs B NMPOCTPAHCTBO BHIXOAOB HeBepHO. Ilpu mpumeHneHun meroxa, mo-
3BOJISIFOLIETO JUIsl BCErOo Habopa BXOJAHBIX JIaHHBIX MOAJIEMEHTHO IPOBEPUTH KaXIyIO
U3 MPOrpaMMHBIX KOMIOHEHT MH()OPMALMOHHOW Cpelbl, MOXKHO BBIIBUTH BCE IPH-
CYILIME CHCTEME OLUMOKU U IMOJHOCTHIO HCKIIOUHUTh UX U3 MOJYYEHHOI'O PELICHHUS.
HarporuB, annapaTHble KOMIIOHEHTBI CUCTEM MOT'YT BBIXOJHUTH U3 CTPOSI IaKE IOCIE
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