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AsTomaruzauyms Hay4YHbIX UCCIIE[OBAHUN U

BCY>KOAEM TEMY...

KOMMJIEKCHbIX UCNbITAHUMA

YHVICDI/ILII/IPOBAHHAﬂ MHTETPUPOBAHHASA CUCTEMA ABTOMATU3ALMUN KAK OCHOBA PEKOHCTPYKLIUA
M TEXHUYECKOTO MEPEBOOPY>KEHUS UCTLITATENTbHOWM BA3bl KPYTHbBIX

MPOMBILLTTEHHBIX NPEQMNPUATAN

M.W. Nepuosckuit, O.B. Mukenbcon,

A.B. Pruwyee (OOO «Jlaboparopus asromarusmporanHbix cucrem (AC)»)

Coopmynmposara u 060cHOBaHA OBLYAA KOHUENUMI KOMMIEKCHOM QBTOMATM3ALMM M MOBEPHM3ALMM SKCNEPUMEHTANbHO-
ucnsiTarensHoM 6assi npeanpuatit. [MpepcrasneH o6Lymii NOBXOR K NOCTPOEHMIO KOMMIEKCHBIX MEPaPXUIYECKMX MHOTOYPOBHEBbIX
cncrem  astoMmarmsaymm, paspabotannsii OOO  «[la6oparopus astomammsmposantsix cuctem (AC)». [Npepcrasnetsi
nporpammsl  Hosoro nokonewns ACTest Platform u ACTest Cloud, o6ecneunsarowme peluenme 305a4 KOMMIEKCHOM
asToMammsaumm B pamkax KkoHuyenymm noctpoenms ACTest-cuctem. [lpusepeHsl npakmyeckue mnpumeps! MOCTPOEHUS
ucnsiratenshbix creHgos Ha 6asze ACTest Cloud, peanuzosantsie 8 2012-2014 rr.

Kntouesbie crosa: koHyenums KOMMAMEKCHOH QBTOMATM3ALMM M MO[EPHU3ALMM SKCMEPUMEHTAbHOMCALITATENLHONM 6a3bi
MPERNPHITHI, Mepapxms, uchbiTaTensHas yctaHoska, Web-nopran, peansHoe spems, yHudmxaums,

ACTest-cuctemsi.

O6Lyas TexHONOrUs MOAEePHU3ALMU
3KCMEePUMEHTANbHO-UCTIbITaTENbHOM 6a3bl NpepnpUaTHiA
Pa3paboTka m TpUHSTHE B 3KCIDTyaTallMIO0 TEXHUKU
HOBOTO TIOKOJICHMSI SIBIISICTCSI TIPUOPUTETHOM 3amadeid
OTEUYeCTBEeHHOU ITpoMBIIUIeHHOCTH. OMHAKO ee pelIeHue
CTaJIKMBaeTCs C MPOOJIEeMO HECOOTBETCTBHSI COBPEMEH-
HBIM TpeOOBaHUSIM TEXHOJOTMYECKOTO OCHAIICHUS IO -
TOTOBKM M OpTraHM3alMU IIPOU3BOICTBA U3IEIIMIT Ha BCeX
STanax ux XXN3HEHHOTO IIUKJIA.

Ha MHOTMX mpemnmpusaTusx pa3iddHBbIX OTpacici
(Takux, HampuMmep, KaK aBUAllMOHHAs, PaKeTHO-KOC-
MHuJecKas U Ap.) pa3padoTaH W IPUMEHSIETCS YHUKAJb-
HBIII TTapK HCHBITATeILHOTO O0OpPYIOBaHMSI, KOTOPHIN
IJTATEJIbHOE BpEeMsI TIOJTHOILIEHHO WCIIONIB30BaJICSI TIPHU
CO3IaHWM HOBBIX M3ICIMI Ha BCEX ATallaX KM3HECHHOTO
mukia. Ho B Hacrosiee BpeMsT TpeOyeTCsa ero peKOoH-
CTPYKLIMS W MOAEPHU3AIUsI B COOTBETCTBHU C TPeOO-
BaHMSIMU COBPEMEHHOTO ypoBHsSI. HambGoitee OBICTPHIiA
1 3(pPEKTUBHBINA CITOCOO MOIESPHU3ALINN — 3TO BHEIpE-
HUE CHCTEeM aBTOMaTuU3amuu. HBIHEIIHWiT 3Tam pa3Bu-
TSI THOOPMAIITMOHHBIX TEXHOJIOTUI TTO3BOJISIET OBICTPO,
MMPaKTUIeCKN He BBIBOIS MCITOJb3yeMOe 00OpYIOBaHME
13 IIMKJIA TeKyIINX padoT, IMPOBECTU BCe HEOOXOMMMEIS
mpeoOpa3oBaHUs M TOOCHAIICHNE CPEACTBAMU U CHUCTeE-
MaM{ aBTOMATH3alllM HMMEIOIeecss TEXHOJIIOTUIECKOe
obopymoBanue. I1IMpokoe MCITOIB30BaHNE CETEBBIX TEX-
Hosoruii 1 b/l mo3BossieT mepeiiTi K CO3MaHNI0 HOBOTO
YPOBHSI — «HAACTPOMKU» Hal OTACIbHBIMU YCTaHOBKA-
MU, peajmn3yloleil CKBO3HOM 0OMeH MaHHBIMU M OTUYET-
HOCTH B paMKaX HCITBITATCIbHOW 0a3bl IIPEaITPUSITHS
B HeJIoM. JIpyruMu cjioBaMu, 3TO 3Tall (pOpMUPOBAHMUS
eIMHOTO WHMOOPMAIIMOHHOTO IIPOCTPAHCTBA WCITHITA-

TeJIbHOI 0a3bl MPEeanpUsATUs WU OTpaciu B Leaom [1].
I'paMoTHO U 3(D@HEKTUBHO TIPOBOAMMBIE WCIIBITAHUS
M MOHHUTOPUHI IIPOIIECCOB Ha COBPEMEHHBIX aBTOMa-
TU3UPOBAHHBIX CTEHIAX, €IWHAsI TEXHOJOTUs MpPU pa3-
paboTKe KOMIUIEKCHBIX CUCTEM M OpraHM3alluy padoThl
C MOJIyJYaeMbIMU TaHHBIMU ITO3BOJISIIOT JOOUBATHCS MPSI-
MOl 9KOHOMUU JAEHEXKHBIX CPENICTB 3a CYeT MHTEHCU (U~
KallM1 KCIT0JIb30BaHUSI TOPOTOCTOSIIIIEro 000pyI0BaHMsI,
YBEJIMUEHUST UX PECYPCHOM SKCIUTyaTallvu, ITOJy4eHUsI
HOBBIX PE3YJIbTATOB 3a CUET JOIOJTHUTEIbHOK 00paboT-
KU Y€ UMEIOIIUXCS JTaHHBIX.

HcnbiTatenbHast 6a3a KpyIHOTO IMPOMBIIILIEHHOTO
MPEANPUITHUS XapaKTEPU3YETCs PSIIOM OCOOEHHOCTENA:

* HaJIMYMe MCIBITATebHBIX CTEHAOB B Pa3JIMYHBIX
MPOM3BOJACTBEHHBIX MOAPA3ACICHUSIX;

* BBICOKAasl CTEIeHb CaMOCTOSITEIbBHOCTU ITPOU3BOI-
CTBEHHBIX TOJpa3IeIeHUI, OPUEHTUPOBAHHBIX Ha pellle-
HUE CIIelMaJIM3UPOBaHHBIX 3a/1a4;

* TpeObOBaHME MO KOOPAMHALIUM AESITEIbHOCTH MPOU3-
BOJICTBEHHBIX ITOIpa3e/IeHUi i1 00ecrieYeHusT OCHOB-
HBIX 1LIeJIEBBIX (DYHKIIUI TeITeTbHOCTY IIPEATIPUSITHUS.

I'naBHOI 1ieJbI0 BHEIPEHUSI CKBO3HOI OTYETHOCTHU
HCIIBITATEeJIbHOM 0a3bl SIBJISIETCS CO3MaHKe HEOOXOIUMBIX
YCJIOBUI IS TIepexona K €IWHOUN TeXHOJOTMU OpraHu-
3allMM MCHBITAHWI, LIEHTpAJIM3alMy U YHU(UKALIMU J10-
CTyNa K JaHHBIM Pa3JIMYHBIX UCIBITAHUI, TTPOBOAMMBIX
B pa3HOE BPeMs pa3HbIMU TMOApa3AesieHUsIMU. B pe3yib-
TaTe BHEIPEHUS CKBO3HOM OTYETHOCTH OXUIAETCS I10-
BBbIILIEHME KaueCcTBa MTPOBOAMMBIX Ha MIPEANPUSITUN pabOT
U KakK CJeACTBUE — KOHKYPEHTOCIIOCOOHOCTU BBIMYyCKa-
MO MPOMYKIIMM, a TAKXKe CTAOUIU3aIus NesITeIbHOCTH
MPEANPUITHUSI U €TO TPOU3BOAUTEIBHOCTH.
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MHCTpYyMEHTOM JUTSI TOCTUKEHUS ATUX TIeJIel CITY>KUT
KOHIIEITIIMST aBTOMAaTU3alluy, KOTOpasi YYUTHIBAET OCO-
OGEHHOCTH TIPOLIECCOB UM TEXHOJIOTWI TIPOBEICHUSI UCTTBI-
TaHWii, a TakXke MepeurcIeHHbIe OCOOEHHOCTU 00BbEeKTa
aBTOMATHU3allNM, U TIpeHa3HaYeHa ISl peau3aluu clie-
TYIOLNX 3a70a4:

* OTCJIEXMBAHUE TEKYIIETO COCTOSIHUSI (MOHUTOPUHT)
MPOLIECCOB UCTIBITAHUI U3AEIUI B LIEJIOM;

* KOHTPOJIb 32 BBITIOJIHEHUEM PEIIeHWI Ha KaXIoi
CTalUM Mpollecca MPOBEACHUS UCTTBITAHMIA;

* KOPPEKTUPOBKA CUTYallUU B COOTBETCTBUU C TTPUHSI -
TBIM pellIEHUEM;

* ONTUMU3AIMS TTPOIIECCOB MCIBITAHUN 1 CHIDKEHUE
(MHAHCOBBIX 3aTpaT Ha UX MIPOBECHNE;

* TIOBBIIIICHNE KauecTBa MPUHSTHIX PEIIeHUIl 3a cUeT
GoJIbIIeil OOBEKTUBHOCTM M YMEHBIIEHUS] BIUSIHUST de-
JIoBe4YeCKOoro (akropa.

HeMHOfO MCTOpMVI

B Hacrostiee BpeMst Ha pbIHKE aBTOMATU3aLIMK TIPEe-
JlaraeTcsi OTPOMHOE YMCIIO Pa3HOOOpPa3HBIX IO CBOEi
(GYHKIMOHAIBHOCTA W ApXUTEKType, BBITTOJTHEHHBIX
B caMbIX pa3HBIX CTaHIApTaX aImapaTHO-IPOrPaMMHBIX
CPEICTB M KOMIIOHEHTOB TTOCTPOEHUSI CUCTEM aBTOMATH-
3alU ¢ ITUPOKUM CIIEKTPOM TEXHMUYECKHUX IapaMeTpOB.
IMpuueM pacnipocTpaHeHHOE 3a0JIyXIeHUE, YTO TTOKYITKa
HEKOTOPOTO «I0CTATOYHOTO» KOMITJIEKTa CPEICTB aBTOMA-
TH3ALUNA PEIIUT TIPoOJIeMy TIEPEeBOOPYKEHUS TTPON3BO/I-
CTBa, YaCTO MPUBOAUT K HEONPaBIaAHHBIM (PMHAHCOBBIM
3aTpaTaM Ha TIPUOOPETeHUE CPEICTB, HECOOTBETCTBYIO-

IIUX PEelIeHUI0 KOHKpeTHoU 3amaye. COOTBETCTBEHHO
MPOEKTUPOBAHUE apXUTEKTYPhl OyAylIeil CUCTeMbl aBTO-
MaTU3aluu, KOHGUTYPUPOBAHKE UCTIONb3YEMbIX CPEACTB
aBTOMATU3allM¥ CTAHOBUTCSI UCKYCCTBOM, BO MHOTOM 3a-
BUCSIIIMM OT KBAIM(MUKALIMU UCTOJHUTENSA. TONBKO TO-
cJie OCO3HaHMS BCE 3a7aud B LIEJIOM, TINATEIbHON Mpo-
pabOTKU U JETaTbHOTO MPOEKTUPOBAHUSI APXUTEKTYPhI
CHUCTEMbl aBTOMAaTU3allUU WCIBITATEIbHOIO KOMILIEKCa
MOHO TOBOPUTH O IPAMOTHOM BBIOOPE HEOOXOAMMOrO
Habopa mporpaMMHO-anIapaTHbIX CPEACTB.

Pa3paboTka CTPYyKTypbl CHCTEMbI aBTOMAaTHU3allUU
HUCTIBITATEJIbHBIX CTEHIOB B COOTBETCTBUMU C 3aJadyaMu,
pellaeMbiMi B XONle¢ TIPOBEACHUSI UCIIBbITAHUS, HE3aBU-
cslle oT Habopa CpelNcTB aBTOMATU3allMM TO3BOJIUT
MaKCUMaJIbHO YIELIEBUTh U YHUDUUMPOBATh MPOLIECC
MPOEKTUPOBAHUSI, OJHOBPEMEHHO MOBBICUTH KauyeCTBO
BBITIOJTHSIEMBIX PAabOT, MUHUMU3MPOBATH BIMSIHUE 4Ye-
JloBeueckoro akropa. «TeXHOJIOrMYHO» BBITTOJTHEHHbBIE
CHCTEMbl aBTOMAaTU3aLUU [JIS HYXI Pa3HbIX MPOU3BOMI-
CTBEHHBIX MOJApAa3AeJACHUN TPEANPUATUS OYAyT <«KOM-
TJIEMEHTAPHBI» MEXIY CO0O0Ii, peraT mpooieMy «300map-
Ka» UCIOJb3YEMbIX CPEICTB aBTOMATU3allMU B Mpeaeaax
TIPEANPUITUS U B OyayiieM OyayT MMETh BO3MOXHOCTh
pPa3BUTUSI U MacCIITaOMPYyeMOCTH, UYTOObI COOTBETCTBO-
BaTh BO3MOXHOCTSIM YHUKAJIBHBIX UCTIBITATEIbHBIX YCTa-
HOBOK, TII mpoBeneHUsI UCTIBITAHUI W KCCIEIOBAHUIA.
CoznaHue Takux CUCTeM aBTOMAaTU3allMU TpeOyeT Halu-
yus y pa3dpaboTyuka eAUHOU TeXHOJOTUYECKOW U METO-
JIOJIOTMYeCKOl 6a3bl, MOHUMaHUsI 0COOEHHOCTe (PyHK-
LIMOHUPOBAHUS OOBEKTOB aBTOMATU3ALIUMU.

Komnektus «Jlabopatopun aBTOMAaTU-
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YpoBeHb 1
CucTembl nokansHoi
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Cuctemb!
ynpaBneHns

nporpamMMHasl cpeaa s cbopa, odpabdbot-
KW ¥ yIpaBiIeHUST THU(MPOBBIMU CUCTEMaMU
aBToMaTH3anuy. KOHLENINST MOCTPOCHMUS
KOMIUIEKCHBIX CHUCTEM aBTOMATU3allNH TIPO-
MBIIIJIECHHOTO MPEINPUSATAS ChHOPMYITUPO-
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Aaruuku WcnonnuTensHble

YpoBeHb 0 -
ycTpoiicTea

WcnbiTatensbHas
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\

BaHa B pab6ore 2001 r. [4]. BoceMb OocHOB-
HBIX IPUHIIUIIOB CTPATErMy MOAECPHU3ALINI
SKCIEPUMEHTAIBHO-UCITBITATEIbHOM  Oa3bl

ObLIU npeacTaBJCHbl Ha COBCIIAHWU aBUa-

Puc. 1. BepmukansHas v ropu3oHTansHAs BEKOMMO3MLMS OBLYes 3a8a4M:
n060# MOBYb MM NHOOOH YPOBEHb — 3TO PELLEHME YACTHOM 304AYM MM
nocTpoeHue oKanbHoM cuctemsl. Bce BMecte — komnnekcHas asToMamsayms

UCbITATENbHONM 6a3bl NPERMNPUITHS.

MpoMa 10 Pa3BUTHUIO MCTIBITATEIbHOM Ga3bl
otpaciu u omnyonukoBansl B 2009 r. [5].
Taxcke ObUTM pa3paboTaHbl YHUBEPCAIbHbBIE
KOMITOHEHTHI Ul MCTIOJIb30BaHUSI B 3aja-
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Puc. 2. HNepapxmuyeckas MHOroypoBHeBas MHTErPUpPOBAHHAS
TepPPUTOPHAITLHO-PACTPERENEHHAS CUCTEMA QBTOMATM3ALMM

yax aBTOMAaTU3alMU WCTIBITAHUN CPENCTB M3 CMEXHbBIX
obnacreit (Hampumep, SCADA-cuctem) [6].

O6wmii nopxop, K NOCTPOEHUIO KOMMIEKCHbIX
MepquM‘-leCKVIX MHOFOYPOBHeBbIX CUCTEM aBTOMATU3ALUMU
Paspaboranneie B "JlabopaTopuud aBTOMATU3UPO-

BaHHBIX crucTeM (AC)" W ampoOMpoBaHHBIE Ha CaMBIX
Pa3IMYHBIX TIPEANPUATUSIX METOABI BEPTUKATBLHON U TO-
PU30HTAJIBHON NEeKOMMNO3UIMU oO1Iel 3amauu (puc. 1)
TTO3BOJISTIOT, OCTABasSICh B pAMKaxX KOMITJIEKCHOTO TTO/IX0/1a
U €IMHOM TEXHOJIOTUM TTOCTPOEHUS ADXUTEKTYPBI CUCTEM
aBTOMATHU3allMU, CTPOUTH JIOKATbHBIE CUCTEMbI IJIS OT-
JIeJIbHBIX YCTAHOBOK WJIM 4acTHBIX 3amay [7]. [Ipu atom
OHU, SIBJISISICh KOMITJIEMEHTAPHBIMU APYT IPYTY U OTBEYast
TEXHOJIOTUY TTOCTPOEHUST 001 CUCTEMBI, B UTOTE U pe-
IIAIOT 331a4y KOMIUIEKCHOW MOJEPHU3AIINKY U aBTOMATH -
3allMU UCTIBITATESIbHOM 0a3bl TIPENTITPUSITHSI.

YpoBHU, Ha KOTOpbIE pa3dUBaETCs] OOBEKT aBTOMATH -
3a1uu, SBJSIIOTCS cTpataMu [8] B TepMWHAX MaTeMaTH-
Yyeckoil Teopum cucteM. Vcronb3oBaHMe TaKOW MOIETN
TTO3BOJISIET 00ECTIEYNTh COBMECTUMOCTD TAHHBIX PA3HbBIX
YPOBHEI M OpPraHMU30BaTh CKBO3HYIO OTYETHOCTH TIPH T10-
CTPOEHMU KOMITJIEKCHOY CCTEMBbI aBTOMAaTU3AI1U.

Bbimenum yeThipe OCHOBHBIX YPOBHSI (CTpaThl) opra-
HU3aINN.

OBCY>KOAEM TEMY...

Yposenv 0 — ucneimamenvnas ycmanoska. IMeHHO
(byHKIIMOHATEHOE ONMKMCAHKWE MCIBITATEIbHONW YCTAHOBKU
onpeessieT TpeOOBaHUST C TOUKHU 3PEHUSI TTPOCTPAHCTBEH -
HOH (ITOTOKA JaHHBIX Yepe3 CUCTeMY) M BPeMEHHOM (Io-
TOKa YNPaBJISIIONIMX CUTHAJIOB) OpraHMU3aIlMU BCE CUCTE-
MBI 111 MOCTpOoeHUs TaKOi (PYHKIIMOHATTBLHOM CTPYKTYPhI
U ONpenesieHNsT €€ HEeMPOTMBOPEUMBOCTH MCTIOIb3YETCs
UHGbOPMALMOHHO-AITOPUTMUYECKast Moneb [9].

Yposenv 1 — cucmemvt nokanrvroll asmomamu3ayuu.
D10 ACYTII ucnbiTaHuii (BKJItoYasi pacripenesieHHbIe),
CHUCTEMBbl U3MEPEHUI TEXHUYECKUX IapaMeTpoB, TeJjie-
METPUYECKUE CUCTEMBbI OCHOBHBIX WCITBITYEMbBIX MOIY-
JIel, CUCTeMbI cOOpa TeXHOJIOTMYECKMX TaHHBIX C Pyd-
HBIM BBOJIOM, BCITOMOTaTeJIbHbIE CUCTEMBbI IPOIIECCOB
aBroMatusanuu. [MpukinagHoe ITO atoro ypoBHs 3anpa-
IIMBAET TEXHOJIOTMYECKUE MaHHBIE OT MCIIBITATEIbHBIX
CTEHIIOB, (hDOPMUPYST MECTHBIE apXWBHI JAHHBIX M TIepe-
JaBasi UX Ha on-line cepBep uepe3 pa3IMYHbIC KaHaJb
CBSI3U.

Yposenv 2 — 6azvr dannwix pearvHoeo épemeru (mexHo-
snoeudeckuil cepeep on-line), odbecrieunBaer:

* cOOp MaHHBIX, pacyeTbl XapaKTepUCTUK W aHaIu3
pe3yJIbTaTOB B peabHOM BPEMEHU MPOBEACHUS UCITbITA-
HUi1, paboTa ¢ 001Ieit 623011 TEXHOJOTMYECKUIT TaHHBIX;

* TIoIepKKa [EHTPATM30BAHHOTO YITPaBJICHUS U IUC-
TeTYepCKOTO KOHTPOJIsT 3a mpoTeKaHueM TIT ucnibiranuii;

* BeJICHUE OIEePaTUBHOTO 3JIEKTPOHHOTO KypHaya
nvcreryepa (ornepatopa) UCTIBITAHUI;

* BU3yaJIM3allMsl YCIOBUI MPOBEICHUST NCITBITAHUIA;

* TIOATOTOBKA OTIEPATUBHBIX CBOIOK W IepUOIUYe-
CKMX OTYETOB, paclpeje/ieHre OTUYETOB MEXIY MOoapa3-
JIETICHUSIMU;

* ONTUMU3ALNS W TTOBBIIIEHNE 3G PEKTUBHOCTH MPO-
BeJleHUsI UCTBITaHUI (0011ast 3DhEeKTUBHOCTh IKCILTya-
Taluuu 00OpYIOBAHUS).

Yposeno 3 — cucmemvr ducnemuepckoeo ynpaeaeHus.
KiueHTckue mpuiokeH st 3TOro ypoBHSI MOTYT (hyHKITH -
OHUPOBATh KaK:

* LIEHTPAJIbHOE JMCIIETYEPCKOE TPWIOXKEHNE, KOTO-
poe B peaJlbHOM BpeMeHU 0TOOpaXkaeT TeXHOJOTUIECKYIO
WH(bOPMAIINIO, TIOCTABISIEMYIO OTACIbHBIMU CTEHIAMU
TIPEATIPUSITHS;

* aBTOMAaTU3MPOBAHHBIC AIMUHNCTPATUBHBIE pabovune
CTaHLIMKU (TeHepaJIbHOTO KOHCTPYKTOpa, T'eHepaIbHOTo
JIMPEKTOpa, TJIABHOTO WHXXEHepa, TIaBHOTO MeTpoJjora
C HOPMaTUBHOI NOKYMEHTAallMel, JucreTdyepa mpearnpu-
SATUSI C PETYJISIPHOI OTYETHOCTBIO M T. JI.).

Yposeno 4 — mexnonoeuueckuii Web-nopman. OCHOB-
HBIMU LIEJSIMU TexHoJoruyeckoro Web-noprana ciyxar:

* obecrieyeHre A0CTYIa K TeXHOJIOTMYECKUM JaHHBIM
yepes Internet (c obecrneyeHUeM HEOOXOAUMOTO YPOBHSI
3alIUTHl JaHHBIX W KOH(MWIECHIIMAJIBHOCTA TiepeaaBae-
MOl uH(OpMaLIUN);

* BeleHue OUOIMOTEKU pabourX OKOH TS Pa3IUYHBIX
KJIMEHTCKUX ITPUIOXKEHWHA.

OcHo8HOIL Ueablo npu pazpabomke KOMHAEKCHOU cucme-
Mbl ABMOMAMU3AYUY U OP2AHU3AUUYU OMUeMHOCMU NPU NPO-
6edeHuUU UCNbIMAHULL A6A5eMCs peuleHue caedyrouux 3adau:.
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* cOOp M XpaHeHre MH(MOPMAIIMU O COOTBETCTBYIOIINX
00bEKTaX KOHTPOJISI M YTIIPABJICHUS;

* TIpOCTasi MHTETPALUsI paHee CO3JaHHbBIX JIOKAIbHBIX
CHCTEM aBTOMAaTHU3allMU OTIEJIbHBIX CTEHIOB, 0a3upy-
IOIIMXCSl HA Pa3IMYHBIX TUTaTopMax pasHbIX MPOU3BO-
JIUTEeNIeil B €IWHYI0, LEHTPAJIM30BAaHHO YIPABJISIEMYIO
CHCTEMY;

* BOCITpou3BeneHUe UHDOPMAIUK B (hOpME TTPOMEXKY -
TOYHBIX M UTOTOBBIX COOOIIIEHUH 1 CBOJOK, OTPAKAIOIINX
TeKylllee COCTOSIHUE TTPOLIECCOB UCTIBITAHUIA;

* MHOTOILJIAHOBOE BOCTIPOM3BeleHUe WH(GOpMaIum
JUTSI KCITEPTOB TI0 TIPOrHO3MPOBAHUIO U TIJITAHUPOBAHUIO
C LEJIbIO TPeABAPUTEILHOTO MOACIUPOBAHUS U aHAIU3A
00BEKTOB U TIPOLIECCOB UCITBITAHWIA;

* TIOCTOSTHHOE OOHOBJIEHWE PETUCTPUPYEMbBIX JaHHBIX,
aBTOMATU3AIINIO TIPOLIECCOB apXWUBUPOBAHUSI.

IMpuMep CTPYKTYpBI TakKoil CHUCTEMbI TpUBEIEH
Ha puc. 2. Pa3paboraHHas u BHenpeHHas «JlabopaTopueii
aBTOMaTU3UPOBaHHBIX cucTeM (AC)» cucteMa 00beNUHSIET
1100 ycTaHOBOK € yaajieHueM OT TOUKU AWCIeTYepu3alun
U yripaBjieHus Ha pacctostHue 10 1500 k.

BaxkHbIM acIieKToM TIOCTPOCHUs pac-
CMaTpUBaeMbIX CHUCTEM aBTOMaTH3allMU
SBJISIETCSl oOecIiedeHre BBICOKOW HaJexX-

Ha OCHOBE KOTOPBIX CTPOUTCS MHTETPUPOBAHHASI CUCTE-
Ma aBTOMaTU3al1u, MO3BOJISIONIAs 00eCeYUTh MPoLIece
BBICOKOTEXHOJIOTMUYECKOTO MPOEKTUPOBAHUST U OJTHOBPE-
MEHHO MOIEPXKKY (DYHKIITMOHUPOBAHUS TOTOBBIX CUCTEM.
B aroit cBsi3u «JlabopaTopusi aBTOMaTU3MPOBAHHBIX CH-
creM (AC)» mpeiaraeT KOMIUIEKC aBTOMAaTU3alUU 9KC-
nepuMeHTaIbHbIX ycTaHOBOK ACTest, cOOCTBEeHHOI pa3-
padotku [10]. Kommnekc ACTest akKkyMyaupoBasl BECh
OTBIT KOMIMAaHWM W HApabOTKM TTOCIETHUX IECATUIIETUI,
BKJTIOYAsi METO[bI, TEXHOJIOTMM U «HOYy-Xay». BriepBbie
B MMpE MHCTPYMEHTaJbHasl cpe/la aBTOMaTU3aluu, OpH-
EHTUPOBaHHAsT Ha PELIEHUE MCITBITATebHBIX U UCCIIENO0-
BaTeJbCKMX 3a/1a4 OBeJeHa 10 YPOBHS «KOPOOOYHOTO»
MpOJyKTa.

KomnneKc GBTOMATU3ALIUM dKCNEPUMEHTANTbHbIX

ycraHosok ACTest

Kommieke ACTest ucnoassyercst ¢ 2001 r., mocto-
STHHO pa3BWBAaeTCS W MPHUHSIT KaK CTaHIApT «ae (pakTo»
Ha MHOTUX TIPEINpUATUSIX U oTpaciisax. [To3BoisieT co3-
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[
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KOMILIEKCOB — TpeOOoBaHNe, BEITTOJTHEHIE
KOTOPOTO CTOJIb K€ XKeJlaTeJIbHOE, CKOJIb
u Hempoctoe. sl Kjnacca cucteM, o0b-
eIMHIEMBbIX TOHITUEM CHUCTEM BaXKHBIX
Iisi 0e30IMacHOCTU, TpeboBaHMUE HaJeX-
HOCTM CTaHOBUTCS abcomoTHbIM. Heob-
XOOUMOCTh TIPOBEICHUST MEpPOIIPUSITHIA
Ha BCEM >KM3HEHHOM IMKJIE CO3JaHUs
M 3KCIUIyaTallud TaKWX CHUCTEM 3aKpe-
IUIEHO MHOTUMU MEXKIYHAPOIHBIMU W Ha-
LIMOHAJILHBIMU CTaHIApTaMK (HAIIpUMeED,

KoHdpmurypuposarue UK

Hacrtpoiika c6opa u
PerucTpaLmumM faHHbIX

Hacrpoiika mat. o6paGoTku
peansHoro BpemMeHu

Hacrtpoiika Bu3yanusauuu
pearnkHoro BpemMeHu

aHanu3 AaHHbIX
Peructpauus anpuopHoit
uHGopMauuu

C6op, pervctpauuu,
nepeuyHas o6paboTka n
BU3yanu3aums AaHHbIX

PervcTpauus anoctep1opHoi
uHbopMauum

Busyanusauusa faHHbIX

KypcopHsle uamepeHus
pa3meTka curHanos

Matematuueckas
o6paboTka

BKCNOPT AaHHBIX, rpacukos,
Tabnuy

Hactpoiika gonyckoeoro
KOHTpOnst

Puc. 3. ACTest - nepeHacTpanBaemble CHCTEMbI M3MEPEHMS HA BCEX STANAX
SKCREPUMEHTanbHOM oTPpaBoTkM

MOJHBINA >XU3HEHHBIN LMKJ Oe30I1acHO-
CTU CUCTEMBI KOHTPOJIS W yHpaBJIeHUS —
crangapt IEC61508). TpaguMOHHO It

Mopynb NoAroToBKMU U NpoBeAeHUs
akcnepumeHta ACTest ®-Composer

Mopgynb nocneceaHcHom
06paboTkn AaHHbIX

peaiM3aliiM  3TOrO acrekTa Ha 2JTarne
MPOEKTUPOBAHUSL  CO3JAIOTCH  TOTIOJTHU-
TeJIbHBIE CpPEACTBA TECTUPOBAHUS Kak
BHEIIIHME 10 OTHOIIEHMIO K CUCTeMe, TaK
U BCcTpoeHHbIe. Ha aTamne ncnoab3oBaHus
CHUCTEMBI TIPUMEHSTIOTCSI CPEJCTBAa MHOTO-
KPaTHOTO KOHTPOJISI BCEX IMapaMeTpOB B3a-
WMOYBSI3aHHBIE C IyOJMpOBaHMEM (s
HauboJjiee BaXKHBIX Y3JIOB — C TPOMpPOBa-
HUEM U T.I.) 1 BO3MOKHOCTBIO «TOPSTIETO»
noakmovyeHus. [Ipu aToM pecypchl Kak
WHTEJUIeKTYaIbHbIE, TaK U MaTepuaibHbIE,
BKJIa[IbIBA€MbIE B CPENCTBA TMOIIEPXKKU,

MO/J,yJ'Ib TappOBKN N3MePUTENbHbBIX KaHarnos

ACTest®-Analyzer
MO skcnepumeHTa PB A SKCMopT/MMNOpT
AaHHbIX
Buayanusauusi c eHaEnmeB " 1
ACTest®-Visualizer bl ) S —
pesynsTaToB |
aKCmepuMeHTa GO

Cbop n pernctpaums
ACTest®-Registrator

MpowurpbiBatens

MOTYT BO MHOTO a3 MpeBbILIATh 3aTPaThl
Ha camy CUCTEMY.

Mogaynb ceTeBoro
B3aMOJENCTBNSA

[aHHbIX
Martematunyeckas
6ubnuoreka
Mopaynb Mogynb
B3aUMOAENCTBUS B3aMMOIENCTBUS
cYCO (Ao}

PenieHreM mipo0GsieMbl  COKpallEeHUSI
pacxoioB TMpPU COXPAaHEHWU HEOOXOAU-
MOT'O YPOBHSI HaJeXHOCTU SIBJISIETCSI CO3-
JlaHWe KOMILJIEKCHBIX METOIOB M CPE/CTB,

=44

Puc. 4. Cipykrypa 1O komnnekca ACTest
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JlaBaTh THOKWE TepeHacTpalBaeMble CHUCTEMBI M3Mepe-
Hus 6e3 mporpamMMupoBaHusl (puc. 3) Ha Bcex dTamax
SKCIIEPUMEHTAJIbHOM OTPpAa0OTKM Ha MCIBITATeIbHBIX
CTeH/IaX M KOMIUIEKCaX: MOATOTOBKA K TPOBEICHUIO UC-
MBITAHWI; TTPOBEIEHWE UCTIBITAHWIA; TTOCIeceaHcHas 00-
paboTKa M aHaJu3 JaHHBIX, BKJIIOYasl UX CTPYKTYpHPO-
BaHHOE XpaHEHMUeE.

OcHogHble NPUHYUNBL, NONOICEHHBIE 8 OCHOBY UCHOAb30-
8AHUS 21020 NPOCPAMMHO20 KOMNAEKCA

1. KomIuieKcHbIi Toaxo.

2. Macirabupyemoctb. OT HeOOJBbILION CUCTEMBI
Ha HacKOJIbKO JIecsITKOB KaHainoB Ha omHoM [TK mo pac-
TpesesieHHOl cuctemMbl Ha necsatkax [1K, Bkimovaronieit
HECKOJIBKO THICSTY M3MEPUTEJIbHBIX KaHAJIOB

3. T'ubkocth. Ilpu co3zmaHWuM CHUCTEMbI aBTOMaTH3a-
LIMM WCIIBITATeJIbHOTO CTEHJa HEeBO3MOXHO 3a/1aTh BCE
TpeOOBaHUSI U CIIAHMPOBATh BCE BapMAHTBI MCIIOJIb30-
BaHus. CucrteMa NMOJDKHA OOecrieurBaTh BO3MOXKHOCTH
TepeHacTPOKM 0e3 TPUMEHEHUS TTPOrPaMMUPOBAHUS.

4. Paciuupsiemoctb. [lomaepkka pas3iIvM4HOM amrma-
paTypbl pa3IWYHBIX TPOU3BOAUTEJIEH, BBITIOJIHEHHOMN
B pa3IMYHBIX CTaHIApPTaX, BO3MOXHOCTb OJHOBPEMEH-
HOIT paboThl C MPOU3BOJBbHBIM YMCJIOM YCTPOWCTB cOopa
JTAHHBIX.

5. MonyiabHOCTb. [IporpaMMHBIiT KOMITJIEKC COCTOUT
U3 OTIEIBHBIX MOIYJIei: HACTPOIKM, cOOpa NaHHBIX, BU-
3yaiu3allii B peajibHOM BPEMEHU, ITOCJIeCeaHCHON 00-
paboTKM, MOIIYJTM MaTeMaTUIeCKUX (DYHKIIUH.

Ctpyktypa komruiekca ACTest mpencraBieHa
Ha puc. 4. [TocTpoeHHBI MO MOMYJIBHOMY TPUHITUITY
koMmIutekc ACTest mo3BoJisieT TMOKO amanTUpoBaThCs
K TpeOOBaHUSIM KOHKPETHOTO 9KCIIepUMEHTa:

* MOIYJIb MOATOTOBKM W TIPOBENEHUSI dKCIIepUMEHTa
ACTest Composer oTBeuaeT 3a co3gaHue, U3MEHEHUe,
TOWCK, XpaHEHUE M 3aITyCK 3KCIIEPUMEHTOB I10 TTOJIb30-
BaTeJIbCKUM CLIEHApUSIM;

* MOIYJIM peaJIbHOTO BpeMEeHU — IojcucTeMa cbopa
u peructpauuu B peaibHoM BpeMeHu ACTest Registrator
u noacuctemMa Budyanuzauuu ACTest Visualizer. O6e
MOJICUCTEMBI CITOCOOHBI PabOTaTh KaK eIMHOE I1IeJioe
Ha OJHOM KOMIIBIOTEPE WJIM TI0 OTIEIbHOCTH Ha Pa3HbIX
KOMIIBIOTEPAX;

* MOMYJb MocyeceaHcHO 00paboTku naHHbIX ACTest
Analyzer obecrnieunBaeT o0OpabOTKY M aHajau3 pe3yJibTa-
TOB U3MEPEHUIA, BKJIFOUasl TPOrpaMMbl MAaTEMaTHIECKOM
obpaboTku (Moayau oudauoreku ACMath), pazinuHbie
BapyaHThI 9KCTIOPTA U UMIIOPTA JaHHBIX;

* JIOTIOJTHUTEJIbHBIE MOIYJIM: CETeBOW OOMEH, CKBO3-
Hasl KaJTuOpOBKa M3MEPUTEJIbHBIX KaHAJIOB, apXWBallusl,
TPOUTPBIBAaHKE, SKCITOPT M UMITOPT TaHHBIX.

ABTOMCITVISCILI,VISI UCTbITATESNIbHOM 603b| cospemeHHoro
npomumneHHoro I'IpeHI'IpVISITVISI

Bospociiune TpeboBaHUS K MPOU3BOAUTEBHOCTHU,
HEOOXOAMMOCTh TIOBBIIIICHUSI OIEPATUBHOCTU aHajn3a
MMPOBEICHHBIX M3MEPEHUI, MOTPEOHOCTA B MOIIEPKKE
CJIOXKHBIX paclpele/IieHHbIX CUCTEM U APYyTHe 3HAYMMbIC
¢akTophl CTAIM TPEANOCHIIKAMM CO3JAHUST TTPOTpaMM-

OBCY>KOAEM TEMY...

HOTro MPOMIYKTa HOBOTO IMOKOJIEHUSI, KOTOPbIN OydeT Ha-
JIEXXHBIM MHCTPYMEHTOM TIPU PEHIEHUM KOMITJIEKCHBIX
3alay aBTOMAaTU3alMM U3MEPEHUI B YCIOBUSIX CTPOTUX
TpeOOBaHUIT K CUHXPOHM3AIUM JaHHBIX U METPOJIOTH-
yeckoMy obecrnieyeHnto. OCHOBHBIMU TpeOOBaHUSMU
K TIPOTPAMMHOMY KOMILJIEKCY HOBOTO TTOKOJICHUSI SIBJISI-
I0TCS:

* HaiMuve 0a3bl JAHHBIX CTEHAOBOU WHbOpMalUU
IUUISL XpaHEHUSI CIIPABOYHUKOB IO U3MEPUTEIBLHOMY 000-
PYIOBaHUIO, JaTYMKaAM U MapaMeTpam;

* BO3MOXHOCTb OBICTPON HACTPOWKM MHOTOKaHaJb-
HBIX pacrpeneeHHbIX KOMITJIEKCOB;

* pasaesieHre HACTPOUKU CUCTeMbl Ha HACTPOUMKY arl-
MapaTHOTO 0becrevYeHUs] U MOCTPOSHUE U3MEPUTETbHBIX
KaHaJIOB;

* paboTa ¢ METKaMM €IMHOTrO BPEMEHU I CUHXPO-
HU3alMU U3MEPUTEIbHON MHOOpPMAlUM, B TOM 4YHUCIE
C TaHHBIMU U3 IPYTUX CUCTEM,

* LIEHTPAJIM30BAaHHBIN 3aITyCK CHUCTEMBI W3MEpPEHMS
C BO3MOXHOCTBIO TMAarHOCTUKU OIUOO0K;

* BO3MOXHOCTb OTMPAaBKM NAaHHBIX Ha BHEIIHWE CU-
CTEMBI B TeMIIe ITPOBENCHUST UBMEPEHUI;

* XpaHEHUE METPOJOrnyeckoir MHOOpPMAUU MO U3-
MEpUTEJIbHBIM KaHaJlaM, TPOBEIeHNE CKBO3HBIX TI'pay-
HUPOBOK.

PazButne 3TUX TPUHIIMIIOB HAILJIO BOIUIOLIEHUE
B pa3paboTKe HECKOJbKUX IMPOTPaMMHBIX ITPOIYKTOB HO-
BOTO MOKOJIEHUSI, B KOTOPBIX ObLT 0000I1IEH UMEIOLIUIICS
OTIBIT U CO3[aHbI COBPEMEHHbBIE 64-OUTHBIE MPUITOXKEHMUS,
NnpeaHa3HauYeHHbIE IS paboThl B paclpeneIeHHbIX CHU-
CTeMax W3MEpPEHUsl, COCTOSIIIUX U3 JNECITKOB CTaHUMU
cbopa, BU3yaau3aluuu 1 00paboTKU TaHHBIX:

* ACTest Platform — nmporpaMMHBbIii KOMITJIEKC TSI
cbopa, oOpabOTKM, Mepegayu Mo CETU U perucTpauuu
JIAHHBIX, BKJIOYAET MOMIYJIU cOopa, oOpabOTKU U peru-
CTpallMM JaHHBIX, paCIIUPSIEMYI0 OMOJINOTEKY MOIYJIei
COTPSDKEHUSI C YCTPOMCTBAMM Pa3IMIHBIX ITPOU3BO-
IUTeNell, cCpencTBa 3amycka MoOayJell MaTeMaTUu4ecKoi
oubauoreku ACMath, Moaysib MPUMEHEHUST TPALyUpoO-
BOYHBIX XapaKTePUCTUK CO BCTPOCHHBIMU TPATyUPOB-
KaMu. OTO He3aBUCUMBIN (06a30BbIM) MPOTPaMMHbBIN
MPOIYKT, HA OCHOBE KOTOPOTO MOTYT CO3[aBaTbCs MPO-
rpaMMHbIe KOMIUIEKCHI JUISI PEIIEeHUsT YaCTHBIX 3ajady,
B TOM 4YHcCJie TUIOBBIX. [IprMepoM Takoro mpomaykra
SIBJIIETCS KOMILUIEKC aBTOMATU3allMU MPOLIECCOB U3-
MmepeHust ckopoctu ropeHuss ACTest — Burning Rate
(ACTest-BurRat) [11];

* ACTest Cloud — nporpaMMHbIii KOMILJIEKC HACTPOIi-
KU, 3amycka cbopa v BU3yaau3alUu TaHHBIX CUCTEM W3-
MepeHus, BKJIoyaeT 0a3y MaHHBIX CTeHAOBOU WHOOp-
MalyM, penakTop CIpaBOYHON MH(OPMaLMU, PEAAKTOP
KOH(MUTYpanuii cucteM M3MEpeHMs, TPUIOXKEHUS ISt
BU3yaJu3aluy JaHHBIX, TTPOBEIEHUSI METPOJIOTMUECKUX
WCCIENOBaHUN W aIMWUHUCTPUPOBAHUS MPOrPaMMHOTO
KOMILIEKCa;

* 0a3a MaHHBIX PE3yJbTaTOB UCMBITAHUA — CPEICTBO
JUTSE XpaHeHUsT MH(OpMaIMy 10 TPOBEACHHBIM MCITHI-
TaHUSIM B paMKaxX CTPYKTYPHOTO TOApa3fesieHus TMpei-
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IpUATHUA, BKJIIOYacT 6a3y JaHHbIX OJId XpaHCHUA I/IH(l)Op—
Maluny O NMpPOBECACHHbBIX MCIIbITAHUAX, IMTPUITOXKECHUA IJIA
yrnpaBJICHUA JAHHBIMU C BO3MOXHOCTBIO IMOMCKA MCIIbI-
TaHWUU MO PasiIMYHbIM KPpUTCPUAM, IKCIIOpTa M3MEPU-
TEJbHOM I/IH(I)OpMaLH/H/I " CO3JaHHA OTYETOB O IMPOBEIACH-
HBIX UCITBITAHUAX,

¢ YTUJINTA SKCIPECC-CMHXPOHU3ALNN JAaHHBIX — CPEI-
CTBO JId 6I>ICTpOI71 CHMHXPOHU3AalIUN I/I3MCpI/ITeJTBHOﬁ NH-
(bOpMaHI/H/I C BOBMOXHOCTBIO BBLINMOJHECHUA CTaHAAPTHLIX
onepaunﬁ 1o BBI60pKC JAaHHBIX, TAKHMX KaK IMPOpPEXKHBa-
HUEC, KOMIIOHOBKA 1 BbITPY3Ka B PA3JIMYHLIC (l)OpMaTBI.

Mporpammubiii komnneke ACTest Cloud

PaccmorpuM ToipoOHee MporpaMMHBIN  KOMITIEKC
ACTest Cloud, noctpoeHHblii Ha 6a3e ACTest Platform,
SIBJISIIOLIAICSI MTHCTPYMEHTOM JUTSI BU3YaJIbHOM HACTpPOIi -
KU 1 3aITycKa MHOTOKaHaJIbHBIX pacIpeleIeHHBIX CUCTEM
usMepenus. ACTest Cloud paboraet ¢ coOCTBeHHOI Oa-
30if JAHHBIX, CTPYKTypa KOTOPOIl TO3BOJISIET XPaHUTh
BCIO0 HEOOXOAUMYI0 UHGpOPMALIUS O CUCTEME U3MEPEHUS,
YTO JIaeT BO3MOXHOCTb YIPABJISATH IMPOLIECCOM HACTPONi-
KU UCKJTIOUUTETBHO TP TOMOIIY TTOJIb30BaTEIbCKOTO
uHTepdeiica 6e3 HamMcaHusl MPOrpaMMHOTO Kojaa U 3a-
MOJTHEHUSI KOH(UTYPALIMOHHBIX (haiiIoB.

ACTest Cloud ro3Bosisier:

* YIIpaBJISATh CIIPAaBOYHOU MH(boOpMalueir 00 u3Mepu-
TEJILHOM OOOpYIOBaHWM, JaTUYMKAX, IMapaMeTpax CHUCTe-
MBI C BO3MOXHOCTBIO 0OMeHa MH(bOopMalreid ¢ IpyruMu
WCTOYHUKAMU Yepe3 BCTPOEHHBIE MeXaHW3MbI 3KCITOP-
Ta/UMIIOpPTa U paboThI ¢ OychepoM oOMeHa;

* OCYIIECTBJISITH HACTPOMKY KOHMUTYpalluu CHUCTe-
MBI U3MEPEHUSI C BO3MOKHOCTBIO pacripeie/ieHUsl 3a1a4
MEXIy TOJTb30BaTeISIMA HauyWHAs OT HACTPOMKMU U3Me-
PUTEIHLHOTO M CETEBOrO OOOPYIOBAHUS IO TTOCTPOEHMS
U3MEPUTEJIbHBIX KaHAJIOB;

* 3amycKaTh CUCTeMY W3MEpEeHUsI B 3allaHHOW KOH-
urypanumu mo ciieHapusiM 3amycka U OTCJIEXUBaTh CO-
CTOSTHME CUCTEMBbI Yepe3 BCTPOCHHbIE OKHA TUAarHOCTUKU
U XXYpHaJIbI COOBITHIA;

* OTOOpaxkaTh Ha 9KpaHe II0JIb30BaTe/sI 3HAUEHMS
110 U3MepsieMbIM M pacYeTHBIM KaHajaM B Buje LM(ppO-
BBIX 2JIEMEHTOB, TpaMKOB M NPYTUX BU3YaJIbHBIX KOM-
TIOHEHTOB B TeMIIe TIPOBEICHUSI U3MEPEHUI C COXpaHe-
HUEM HAaCcTPOEK BU3yaIM3alluu B (Dailsibl 1Tl TOBTOPHOTO
WCTOJIb30BaHUS,

* OTMPABJATH PE3yJIbTaThl MPOBEACHHBIX M3MEPEHUI
B 0a3y MTaHHBIX PE3YJITATOB UCTILITAHUI.

Kpowme toro, ACTest Cloud BKTt0oYaeT MUHCTPYMEHT [IJI51
MPOBEIEHUSI METPOJIOTUIECKUX MCCIAEMOBAaHUII M CKBO3-
HOW TpaayMpOBKU N3MEPUTEIbHBIX KaHAIOB. JlaHHBII UH-
CTPYMEHT MO3BOJISIET YIIPABJISAThH MTPOLIECCOM TTPOBEICHUS
METPOJIOTMYECKUX MCCIeNOBaHUM, COXpaHSATh MHMOpMa-
LIMI0 O TIPOBENEHHBIX MCCIASIOBAHUSIX W TPaayupOBKax,
0TOOpaXaTh MH(MOPMALIMIO O METPOJOTMUYECKUX XapaKTe-
pYCTHKaX KaHAJIOB B Pa3TMYHBIX KOH(PUTYpAIIKSIX.

ACTest Cloud ucnonbsyetcs ¢ 2014 r. Ctpyktypa ACTest
Cloud npuseneHa Ha puc. 5. [Ipu co3naHuM JaHHOTO MPO-
rpaMMHOTO KOMIIJIeKca 0cob0e BHUMaHKe ObUIO yAeIeHO
3aj1ayaM CeTeBOTro 0OMeHa M CUHXPOHU3ALIUU TEPPUTOPUAITb-
HO-pacIpe/ieJIeHHbIX CPEACTB cOOpa TaHHBIX C MOIIEPKKOI
eIMHOI NIKaJIbI abCOJTIOT-

CepBsep CTPYKTYpHOTO
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nogpasaeneHua

(0

I

PepakTop
CNPaBoOYHNKOB
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Monynib Analyzer KOMILIeK-
ca ACTest npeablayiliero
TMOKOJIGHUsI TIOCJIe TIpO-
XOXKIEHMS TIPeIBaAPUTEITb-
HOIi 3Kcmpecc-00paboTKu

L/

Puc. 5. Cipykrypa astomammsaumm ncnsirarensHoi 6a3bi IPeanpusTa Ha OCHOBE KOMIIEKCa

ACTest Cloud

YTUII WUTOM CUHXPOHU3AIIUN
CUTHAJIOB.
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B 10 ke Bpemsi 17151 CpaBHUTEIbHO HEOOIBIINX CUCTEM
npumeHeHre ACTest MOXeT OKa3aThCsl yoIauyHbIM pelle-
HUEM, €CJI PeuUb UAET O HEOOBIION UCCIen0BaTEIbCKOM
3amaye, KOrja He CTaBsITCS XKeCTKUe TpeOOBaHUS K CUH-
XPOHU3ALUU AAHHBIX U 0OPabOTKU OOJBIIUX O0BEMOB
uHdopmanuu.

Takum obpazom, pa3paboOTaHHBIE MPOAYKTHI MO3BO-
JIWJIK CYIIECTBEHHO PACIIUPUTh CIEKTP 3amay, paHee
pemaembix ACTest-cucteMaMy Ha OCHOBE KOMILIEK-
ca ACTest mpenblaylIero IMOKOJEHUs, YIPOCTUTh Ha-
CTPOKY MHOTOKAaHAJbHbBIX PACHPEICTICHHBIX CHUCTEM.
C moMolIbl0 CO3MaHHBIX UHCTPYMEHTOB MOSIBUJIACh BO3-
MOXHOCTb CO3[aHUsl €AUHOT0 UH(MOPMALIMOHHOTO MPO-
CTpPaHCTBAa KaK Ha YPOBHE MCIIBITATEJIbHOTO CTEHJA, TaK
U Ha YPOBHE CTPYKTYPHOTO MOJApa3aeeHUs] HAy4HO-MPO-
WU3BOJICTBEHHOTO TIPEAIIPUSTHSI M BCErO TIPEIIPUSITHS
WV OTPACIIU B LIEJTIOM.

Bce mpennaraemble penieHus MPOLLIA anpodanuio
U wucnosb3yorcsa «Jlabopatopueil aBTOMaTU3MPOBAH-
HbIX cucteM (AC)» nMpu pean3allii CUCTEM U3MEPEHUSI
U YMPaBJICHUS] UCTIBITATEIbHBIMU CTEHIAMU U TEXHOJIO-
TMYECKUM OOOpYIOBaHUEM Ha psjie MpeanpusThuii pa-
KETHO-KOCMUYECKON OTpaciu, aBTOMAaTU3UPOBAHHBIX
KOMILIEKCOB U CUCTEM JJA0OPATOPHOI U MPOMBIIILIEHHOM
apromaruzanuu [12].

OBCY>KOAEM TEMY...

WCMBITAHWI W3IEIUi MPU HAa3eMHOUM 3KCIEPUMEHTahb-
HOW OTpabOTKe MPOYHOCTH, JAMHAMUKH, a3pOra3onnHa-
MMKU U TeIIOMacCoOOMeHa.

OnbIT pa3pabOTYMKOB U UCCAEAOBAHUS, BBITTOTHEH-
HbIE B paMKax JAHHOTO MPOEKTa, MO3BOJUIU pa3padoTaTh
6a3zoBoe [IMO YMACH B cOOTBETCTBUM C MPUHIIUITIAMU:
MOYJIbHOCTH, CTaHAAPTU3alMU, PabOThI B pPeajbHOM
BpEMEHM, aBTOHOMHOCTU CHUCTEM WM3MEPEHUs] W yIpaB-
JIEHUsI, MHOTOYPOBHEBOCTU pAaCIpPEACJCeHHbIX CUCTEM
ynpasienus ¢ [TJIK, dbyHkuroHanbHOM uepapxuu, miaT-
(GhOpMOHE3aBUCUMOCTU, ucnojb3oBaHus Bl u Jokaib-
HBIX ceTeli Ha ocHoBe Ethernet.

Jisg anpobauuy pa3pabOTaHHBIX pPELIeHUN ObLIU
CO3MaHbl OIBITHBIE OOpa3Ilbl aImapaTHO-IPOrPaMMHBIX
koMmriutekcoB (AITK) misi oTpaGoTKu asporazogvMHamu-
KU, TEIUIOMPOYHOCTU U ONuHAMUKU, APMBbI pa3inuyHbIX
CMEeUMATUCTOB, KOTOPbIE YCITEIIHO MPOLIIU aBTOHOMHbIE
ucnbiTaHus (puc. 6).

[TpoBeneHHbIe aBTOHOMHBIE UCTTBITAHSI TIOATBEPAVIIN
MPaBUILHOCTD MPUHSTBIX PEIICHUN U CITOCOOHOCTD C MC-
nojb3oBaHueM obuiero 1O uHTErpupoBaTh B ONHY CHU-
cTeMy 000pyIOBaHUe pa3anyHbIX TpousBoauteeit: 000
«JI-KAPJl» (Poccus); Xonaguur Uudopmrect (Poccus);
Hottinger Baldwin Messtechnik GmbH (HBM) (I'epma-

Mpumepbi BHeppeHuit
PaccMoTpeHHBIE METONBI U CPeaCcTBa
HUCTIOJIb30BaHbl TIPU  PEKOHCTPYKLIMU
CTeHA0B OTrHeBbIX ucnbiTaHuii B HUILL
PKIT (2012—2013 rr.). PacnpeneneHHas
cucTeMa u3MepeHus BKJoudaeT 1224 uz-
MEPUTEJbHBIX KAHAJIOB NABJICHUS, TeM-
nepatypbl, B TOM 4YUCJE U3MEpPEHUE
BOJOPOJHBIX TEMIepaTyp ¢ MOorpeul-
HOCTSIMU B necsteie noau K, pacxonos,
000pOTOB, TATU, PA30BBIX KOMaHIH, TO-
KOBBIX, BOJIbTOBBIX U YAaCTOTHBIX CUTHA-
J0B co 100% ny6aupoBanueMm. Crucrema
BKJItoYaeT 4eTbipe APMa mnoaroroBku
1 00paboTKu AaHHbIX, 12 APMoB Bu3y-
anu3auuu JaHHbiX. CucteMa HaxomauT-
Ccs B PEXMME ONBITHOW 3KCIUTyaTalluu
¢ ceHTs6ps 2013 1. ¥ yCrHelHO BBIMOJI-
HUJa CBOM 3alauyd B XOJE€ MCIbITAHUN
METaHOBOT'O XMIKOCTHOTO PEaKTUBHOTO
npurarenst (KPJ) v BbimosHeHUsT apy-
rUX paboT HA JAHHOM CTEHJE.
CrenyoonuM IaroM cTaao co3gaHue
6a3zoBoro MporpaMMHO-MaTeMaTHuue-
ckoro obecneueHuss (ITMO) yHupu-
LIMPOBAHHOW WHTErPUPOBAHHON aBTO-
MaTU3UPOBAHHON CHUCTEMBbl U3MEPEHUN
(YUACH), xoTopast Obl1a pazpaboTaHa
B pamkax BbinoaHeHuss OKP «<ACuMO»
(c ®T'YIT HHWMHWmamn) u onTUMU3UPO-
BaHa 151 pellieHrs 3a1a4 aBTOMAaTU3alu 1
MPOLIECCOB TMOATOTOBKU W TPOBEACHUS

Puc.6. Moumepsi ATIK: yrpaBrnexus cmnosbiM m TEMIOBbIM HATPYXXeHnem (cnesa)
M perncTpaLmm MMIysbCHbIX MPOLEeCcos (crpasa)
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Hust); National Instruments (CIIIA), obecrieurBast paboTy
C Pa3JIMYHBIMU TUMAMU JATYMKOB U OLIM(MDPOBKY CUTHAJIOB
C YacTOTOW mucKpeTuzauuu oT enuHull I'n no coteH kI
B OJTHOM cucTeMe ¢ 00ecreYeHUEeM eMHOTO BPEMEHU.

B coctaB [IMO YUACH BxonmdaT ciaenyrouiye KOMIO-
HEHTBI: 0a3a MaHHbIX MHGOOPMALIMOHHOTO O0eCIeyeHUsI
UCTIBITAHUI; PEeNakTOp CIPABOYHUKOB; MPUIOXEHUE
KOH(UTYPUPOBAHUSI CUCTEMBbI; IUIaThoOpMa CUCTEMBI,
obecnieynBalollass coop AaHHBIX M CETEBOl OOMEH; MO-
IlyJIb METPOJIOTUYECKOro obecrevyeHus; BU3yaau3aTop;
MareMaTuyeckass OubJIMoTeKa; MOAYJb TMOCIECEaHCHOM
00pabOTKM TaHHBIX.

baza gaHHBIX MH(POPMALMOHHOTO OOECHevYeHUsT MC-
MbITAHUI peaHa3HayeHa 1Sl XpaHEHUS:

* CMPaBOYHON MH(POPMALIMU O KOMIIOHEHTaX U3MEPU-
TEJIbHBIX CUCTEM;

* KOHGbUTYpaLMi CUCTEM U3MEPEHUS;

* IPaJyUPOBOK U NPYroil MeTposjoruyeckoir MHdop-
Maluu;

* JAQHHBIX PE3yJbTaTOB MCIBITAHUN WM BTOPUYHOI 00-
paboTKu.

B IIMO YUACH 6Gonblioe BHUMaHUE YIEJIeHO Me-
TPOJIOTUYECKOMY OOecreueHuIo ucnbitanuit. [Iporpamm-
HBII KOMITJIEKC U MOJIYJIb METPOJOrMYEeCKOro odecreye-
HUS peau3yloT CenyIollyo GYHKIIMOHATBHOCTD:

* XpaHeHUe U MpUMEHeHHe WHbOpMalUU O Tpaayu-
POBOYHBIX XapaKTEePUCTUKAX NAaTYMKOB, WHOOpMaLUU
0 TOBEepKax METPOJOTUYECKU 3HAUYMMBIX KOMIIOHEHTOB
U KOHTPOJIb 32 UCMOJIb30BAHNEM KOMIIOHEHTOB C OTCYT-
CTBUEM JIEMCTBYIOLLIECH TTOBEPKMU;

* OKCMEPUMEHTAJIbHOE OMpenesieHUe MEeTPOJIoruye-
ckux xapakrepuctuk UK;

* aBTOMATU3UPOBAHHOE MPOBEIECHUE CKBO3HOU rpay-
MPOBKU U MoBepku,/Kannoposku UK.

TIMO YHUACH peanuzoBaHo Ha 6a3e ACTest Platform
n ACTest Cloud u «HaciemyeT» MHOTHE TIPUHLIMIIBI X
MOCTPOEHMUSI, HO MPU ITOM SIBJISIETCSI CAMOCTOSITEIbHBIM
MPOAYKTOM, CIELIMaTU3UPOBAHHBIM TOJ pellleHue KOH-
KPETHO! MOCTAaBJIEHHOU 3a1a4u.

B xone coznaHust onbITHBIX 00pa3LoB ObLIN ChopMy-
JIMPOBAHBI MPUHLIMITBI TSI BHIOOPA TEXHUYECKUX CPEACTB:

* BBIOOD YCTPOICTB U3 BCEro CMEKTpa amnmapaTHbIX pe-
LIEHUI 17151 TPUHSTUS HAWIYJILIero peleHust 6e3 Uuckyc-
CTBEHHOI aHTa>KUPOBAHHOCTH;

* MPEANoYTeHUEe OTECYECTBEHHOMY IPOU3BOAUTENIO
MPU HAJIMIUM KOHKYPEHTHBIX TEXHUUYECKUX XapaKTepH-
CTUK;

* BKJIIOUEHUE YCTpoiicTBa m3MepeHuiri B [ocpeectp
CpEeNICTB UBMEPEHNIA;

* HAIMYME OTKPBITHIX IPOTOKOJOB Mepenayu st
LUMPOBBIX YyCTPOICTB;

* BO3MOXHOCTb CUHXPOHU3ALUU BCEX MOAYJEH B CU-
cTeMe.

Takum obpazom, Haubosiee LeJIecO0Opa3HbIM CIO-
COOOM PEKOHCTPYKIIMU U TEXHUYECKOTO MEePeBOOpY-
JKEHUs WCIIbITATeIbHONH ©0a3bl MPEeaNpUsITUN SBISETCS
HUCTIOJIb30BaHNE YHUMDUIIMPOBAHHBIX PEIICHWI U yHU-
GUIIMPOBAaHHOTIO YHUBEpcaabHOro MoayabHoro IO npu

MMPOEKTUPOBAHUM CUCTEM aBTOMATH3alliM KOHKPETHBIX
HUCTIBITATEJIbHBIX CTEHAOB U KOMILIEKCOB ¢ 00s513aTe/IbHOI
WX aganTalnyei K KOHKpEeTHOM 3a/1ade U co3gaHreM Heno-
CTaOILIMX CIeLUAIU3UPOBAHHBIX MTPOrpaMMHO-anIapar-
HBIX MOJyJIeil ¢ yueToM crelu(GUKUA aBTOMATU3UPYEMBbIX
00BEKTOB.

WHcTpyMeHTalIbHbIE CPENCcTBa MOIAEPKKUA MPOEKTU-
poBaHUsI, CpeACTBa TECTUPOBAHUS W OTJIAAKU Ha dTare
CO3/1aHUsI UCMBITAaTebHBIX KOMILIEKCOB, 0a30BbIe IMPO-
rpaMMHO-anrapaTHble KOMIIOHEHTbI M CpeacTBa TOJ-
IepXKM (DYHKIMOHUPOBAHUS JIEUCTBYIOIIMX CHUCTEM
CTPOSITCS Ha OCHOBE OOLIMX METOAOB M TEXHOJIOTHIA.
IIpu 3TOM Kaxkmasi KOHKpEeTHasl MpoeKTUpyemMasi CUCTe-
Ma HacJIelyeT CBONCTBA Cpeibl € MOPOAUBIIEH U MOXET
BKJIIOYATb, B TOM YKCJIE€ MOJICUCTEMbI CAMOTECTUPOBAHMUS
W aJanTalii K W3MEHSIOIMNMCS YCIOBUSIM (PYHKIIAO-
HUPOBaHUsI, METPOJOTUUECKON MOMAEPKKU U3MepU-
TeJIbHBIX KaHAJIOB, KOTOPbIE MOTYT pabOTaTh MOCTOSIHHO
u B PB. IIpy 3TOM MOJTHOCTBIO BBHIMTOJHSIIOTCS PEKOMEH -
npaunu ctangapra IEC 61508.

3aknioueHue

Iporiecc peayM3alin KOMIUIEKCHOW aBTOMAaTU3aIuN
Y CKBO3HOM OTYETHOCTH TIpeJIjIaraeT:

* Hajuyue on-line mocTymna K JaHHBIM, TTOCTYTAIOITUM
B MacITabe peaTbHOTO BpEMEHH;

* HaJIMYue COBPEMEHHBIX TEXHOJIOTUIA TT0 MHTEeTpaIun
JTAHHBIX U CUCTEM;

* TIPUMEHEHUE OTKPBITOM U HapalllMBaeMOI CPEeIbl;

* BBITIOJIHEHYWE YCIOBUST ONITUMAIbHOTO COOTHOIIIEHUST
“(yHKIIMOHAJIBHOCTB/1IeHa”;

* TMOKOCTh CO37aBa€MOT0 pelleHUs] U TpUMEHeHUe
COBPEMEHHBIX KOMITOHEHT MHTETpalu;

* TIOJIydYeHHEe 3HAYUTEIbHOM 9KOHOMMS TIPU peasin3a-
MK 6j1arofapsi aKTMBHOMY BOBJIEUEHUIO CITEIIMATIMCTOB
MIPEATTPUSTHS;

* TIOJIydYeHME TPOIYKTa, COOTBETCTBYIOIIETO IOCIE -
HUM JOCTHMKEHUSIM, KOTOPBI pa3paboTaH COBMECTHO
MPOU3BOJACTBEHHBIMU CITELIMAIUCTAMM U IKCIIEPTaMU
TTPOMBIIIIJIEHHBIX MH(OPMAITMOHHBIX CUCTEM.

KoHlilenums mojHON aBTOMAaTM3allMd U OTYETHOCTH
TIPEANPUSITUST TIPEACTABISIET COOON MOIIHBII MHCTPY-
MEHT IS BCEX CIeIMaJIMCTOB TPEANPUITUSI, KOTOPBIi
ITOMOTaeT PENIUTh IMUPOKKUI CIEKTP 3a1a4, BKITIOYast:

* OTCJEXWBAaHWE NAHHBIX C WCIBITATEbHBIX CTEHIOB
B y100OHO hopme;

* JIOCTYI 1 0030p apXUBHBIX JAHHBIX TSI HAXOXKIEHUS
MOJOOHBIX CUTYAIIUIl Y TIPUHSITUSI COOTBETCTBYIOIIUX Pe-
IIEHUIA;

* Tiepeaavy JOCTOBEPHBIX TaHHBIX BHEITHUM CUCTEMaM.
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EpvHON reoMHpOPMALIMOHHONM CUCTEMDI

I'K «<HEOJIAHT», I'BY HamuonansHoe areHTcTBO «MHMopmanm-
onHblit Llentp npu mase PC (f)» u Anmapar anmMuHucTtpauuu [1aBe
u IpasurensctBa PC (S) ycrenrHo npoBeiy MpeiBapUTeIbHbIE MCTIbI-
TaHUsl eIUHOI reoMHMOPMALIMOHHONW CUCTEMBI CUTYallMOHHOTO LIEHTpa
(ET'MC CLI) 1 nepelin K 9Tary ONbITHOIN 9KCIUTyaTalluu.

ETHUC CL Ihaswer PC () mpeactasisieT co00il MpOrpaMMHBIN KOM-
TJIEKC, B paMKax KOTOPOTO ObUTN Peain30BaHbI CJEIYIOLINE BO3MOXKHOCTH.

— Wcnonb3oBanue yHudunmposanHoro Web-cepBuca st TOA-
KJTIOYEHUS] W HACTPONKM OTOOpakeHWsl MaHHBIX M3 WHOOpPMaLMOH-
HO-aHAJUTUYECKUX CHCTEeM, 4TO mo3BoJisgeT moakawodath K ETUC CLL
HaxoIslMecs] B 9KCIUTyaTallid M BHOBb CO3/1aBaeMble aHATUTUYECKHE
CHCTeMbl Ha YpPOBHE HACTpoeK 0e3 A0paboTKM MPOTpaMMHOTO Koma
ET'MC. Pa3paboTka yHuduimpoBanHoil cneundukaunn Web-cepsuca
AHATUTUYECKUX TaHHBIX COKpAIaeT 3aTpaThl HA MHTErpalvio aHaJIUTH-
yeckux cucrem He Toipko ¢ ETYIC CILI, Ho u ¢ npyrumu nHGOpPMaIMoH-
HBIMU CHUCTEMaMU pEeTMOHA.

— [NonkimoyeHne MPOCTPAHCTBEHHBIX T€OCEPBMCOB  Pa3IMYHBIX
crienudukanuit — peannsosaHa nomnepxka ¢opmaroB OGC, ArcGis
Dinamic Layer, ArcGis Feature Layer, OSM, Bing, a Takke BO3MOX-
HOCTb HAaCTPONKHM OTOOPaXXeHMsI CEMaHTUYECKHUX JAaHHBIX M3 Te0CepBU-
coB. [IpuMeHeHue Takoro nmoaxoaa obecreunBaet HezaBucumoctb ETMC
CL or T'MC-tutathopm, UCTIONB3yeMbIX TTOCTABIIUKAMU NAHHBIX, a TaK-
K€ TO3BOJISIET Pean30BaTh MOJIb30BaTEIbCKOE MPENCTABICHNE XapaKTe-
PUCTHUK OOBEKTOB.

— Benenne ceMaHTHYECKMX JAHHBIX (OMUCAHUI 0OBEKTOB) OTAEIBHO
OT MPOCTPAHCTBEHHBIX COCTABISIONINX, YTO MO3BOJISIET MPUBJIEYDb K (Hop-
MMPOBAHMIO JTAHHBIX MMOJIb30BaTe/Iel, HE UMEIOLINX HaBBIKOB 10 paboTe
co criermanusupoBanHsiMu [MC. B kauecTBe moacucTeMsl 10 MOATOTOB-
K€ CeMaHTUYEeCKMX JaHHBIX ObLT MCTIOJIb30BaH MOYJIb « Benenue peectpon
TPOCTPAHCTBEHHBIX HaHHBIX» pernoHanbHoit MC TepputopnasbHOTO
manupoBanusi PC () (paspaborannoit 'K «<HEOJIAHT»). B monyie
peanu3oBaHa BO3MOXXHOCTb HACTPOIKM PEECTPOB, CO3MAHUSI U aKTyalu-
3alMK CBeeHUIT 00 00BEKTaxX PeecTpOB, MPUBSA3KH UX K KapTe.

— Wcnonb3oBaHne BpeMEHHON INKaJbl M TpadUuecKux OTMETOK.
DyHKIMOHA MPUBSI3KMA OOBEKTOB K BPEMEHHOI IIKaie 00ecrneynBaeT

TpencTaBieHne (HakTUYeCKOro M TUIAHOBOTO COCTOSIHMSI TEPPUTOPUM.
Taxxe ¢ ero rMomouibio MOXHO Oy/eT BBISIBISITE TEPPUTOPUU, TOABEP-
JKEHHBIE PUCKY TOXapoB U TMOATOIUICHUM, MCIMOJB3Yysl MH(OPMALIIO
0 TePMOTOYKAX M 30HaX 3aTOTLJIEHU, (hopMUpYyeMyIO MO JTaHHBIM TUCTaH-
IIMOHHOTO 30HINPOBAHNSI.

B xome pa6or cnienmanmuctamu 'K «<HEOJIAHT» Gblta BBITTOJHEHA
HACTpOliKa M HATOJTHEHHE PEecTPOB OOBEKTOB 3APAaBOOXPAaHEHMUs, 00-
pa3oBaHMsl, COLMAIBHON chepbl, a TaKKe MOIKIIOUEHNE ITUX PEECTPOB
kK ETHUC CLI, 9T0 1MO03BOJSIET MOJYYUTh Pa3BepHYThIe CEMaHTUIECKUE
cBeieHns1 00 oObekrax. K mpencrosiiuM paboTtaM OTHOCUTCS TOJ-
KJTIOYEHNE TeONaHHBIX, C(hOPMUPOBAHHBIX B MMOIPA3AEIEHUSX OPTaHOB
TocynapcTBeHHOI Bractu PecnyOianku, mokasaresneil colnaibHO-9KOHO-
MMYECKOTO PA3BUTHSI.

DyHKIMOHAT COBMECTHOTO MPEICTABICHUSI aHAIUTUKM, MPOCTPAH-
CTBEHHBIX JAHHBIX M CBEAEHUI 00 O0OBEKTaX MpPEeANoaraeTcsl MCIOb-
30BaTh AJIs1 paboThl ¢ co3naBaeMoii B Pecrybsimke cxeMoil pa3MerneHust
COLIMATBHBIX U MPOU3BOACTBEHHBIX 00BbEKTOB. OHA MPEACTaBIsIeT co00it
KapTy-CXeMy pa3MeIleHUs CYLIECTBYIOINX 1 MITaHUPYEMbIX COLIMATbHBIX
¥ TIPOM3BOACTBEHHBIX OOBEKTOB HA TEPPUTOPUM MYHULIMIAIBHBIX 00pa-
3oBaHuit Pecrryonuku Caxa (SIkytust). Ha aToit kapTe OyneT oToOpaxarthbcst
nHbOpMaLMs O TEKYIIEM COCTOSHUHM OOBEKTOB, a TAaKXKe O COLMATbHO-
9KOHOMMYECKOM TMOJOXEHNN MYHUIMIATbHBIX 00pa30BaHuii, YTO MO3BO-
JIAT pa3pabaThIBaTh CPEIHECPOUHBIE MTAHBI PA3BUTHUSI TEPPUTOPUH.

B nacrosee Bpems crienmanuctamu 'K «<HEOJIAHT» 3arpysxke-
HbI cBegeHus o moxkapax ¢ 2010 r. mo ganusiM FIRMS u oprannsoBaHa
eXeJHEeBHasi aBTOMaThyeckasl akTyanus3alusi JTaHHbIX. CBeleHUsI O BbI-
SIBJICHHBIX B pe3yJIbTaTeé PETPOCTEKTHBHOTO aHajlM3a 30Hax pucka Oy-
YT HEOOXOAMMBI MPU MOJATOTOBKE MPeayNpeInuTeIbHBIX MEPONPUITUI
¥ BPEMEHHBIX 3alIPETOB Ha BbIIAYy 3eMeJIb IO/l CTPOUTETbCTBO.

B ommxaitmmii mecsit 'K «HEOJIAHT» mpeacTouT BBITOTHUTDH
nyonukaunio Ha M C-cepBepe BEKTOPHBIX JAHHBIX, MOATOTOBIEHHBIX
B OTPAacCJIeBbIX MUHUCTEPCTBAX, U MOAKIIOUUTb C(HOPMUPOBAHHBIE Kap-
1ol K ETUC CL. Ony6iMKoBaHHBIE MaTepUaibl OyayT TakXKe JOCTYITHBI
IUTSL MCTIONb30BaHus B oTpacieBbix MMC MUHUCTEPCTB M YUPEXKACHUSIX
Pecnyonuku.

Http://www.neolant.ru

okta6pb 2015

ABTOMATHU3IALUMA B

MPOMBIWMEHHOCTMHM



