POU3BOOCTBEHHbIE ABTOMATU3UPOBAHHbBIE CUCTEMbI

KoMNnEKCHAS! CUCTEMA PEANBHOTO BPEMEHW MUCTILITAHUS CITIOXKHOTO TEXHWUYECKOTO OBbEKTA:

OT TEOPUU K MPAKTUKE

M.N. Nepuoeckuin, A.B. Pruwyee («Jlaboparopus asromarnzmposanHbix cuctem (AC)»)

KomnnexcHas astomamsaums gaer BOIMOXHOCTb MOBbICHT SPPEKTMBHOCTb, HOREXHOCT MCMOMb3yeMOro OBOPYAOBAHMS,
nepesT Ha KAYeCcTBeHHO HOBbIN ypPOBEHb PYHKLUMOHMPOBAHMS TEXHMYECKHMX CPEACTB, HO TpebyeT BbICOKON KBammukaymm
PA3PABOTUMKOB M HAMMYMS MHCTPYMEHTANIBHOTO M METORONIOMMHYecKkoro obecrievenmii Takmx cuctem. Paccmarpusarorcs
TeOpeTMyeCKMe OCHOBbI M MPAKTMYECKAS PEeanmM3aums KOMMIEKCHOH aBTOMATM3AUMM MCTbITaTenbHON 6a3bl HA npuMepe

NPeanpMaTHI PAKETHO-KOCMMYECKOM OTPACIN.

Knrouessie crniosa: komnnekcHas asrtomMarmsayms, MHqSOpMGLIMOHHO-)/I'IPGBI'I}”OLLIME CEeTn, UIMEPHTENIbHbIE, MCMbITATE/IbHbIE U
SKCMNEPUMEHTAJIbHbIE CHCTEMBI, [ATYMKM, CHMHXPOHM3ALMA.

KOMI'I.I'IeKCHOSI ABTOMATU3ALIUA — HEMHOro VICTOpMM
[ToHsATHE KOMITIEKCHOI aBTOMAaTHU3alluu B TOCIEIHEES
BpeMsI CTAHOBUTCSI HE TOJIBKO IOTPEOHBIM C TOYKHU 3pe-
HUS (DYHKIIMOHAJa CHUCTeM aBTOMAaTU3allid, HO M MOJI-
HbIM. B TeueHue MmoclieNHMX IBYX JIET CTaTbU CO CIOBaMU
«KOMITJIEKCHBIE pEILIEHMS», <«KOMIUIEKCHAs aBTOMATH-
3alus» U T.11. BCTPEYAIOTCsS MPAaKTHMYECKM BO BCeX IPO-
ubHBIX XypHaax. C oqHO CTOPOHBI, 3TO MMOHATHO, TaK
KakK KOMITJIEKCHBII ITOAXOJ JaeT BO3MOXHOCTD TTOBBICUTh
3¢ GEKTUBHOCT M HAEKHOCTh 000PYIOBaHUSI, TIEPEUTH
Ha Ka4eCTBEHHO HOBBI YpOBeHb (HDYHKIIMOHUPOBAHMS
TEXHUYECKUX CPEACTB, C APYroil — BBIABUIAET MOBBILLIEH-
Hble TPeOOBAHUS K «CUCTEMHOCTU» TIPU pa3paboTKe apXu-
TEKTYpbl TAKMX CUCTEM, K ITPOPaboTKe (DYHKIIMOHATBHOM
CTPYKTYpHI MPOEKTa Ha BCEX 3Talax >KM3HEHHOTO IIMKJIA.
OTCyTCTBUE TaKOM MTPOPaOOTKU IMTPUBOAUT K TIOAMEHE TITy-
OMHHOTO CoNepKaHUsI KOMIUIEKCHOTO ITOJIX0Aa TPOCTHIM
clleOBaHMEM MOIHOMY CJIOBY. B 3TOM KpoeTcs mpuyuHa
MHOTOUMCJICHHBIX Heymad B XONE BBITIOJHEHUs IPOEK-
TOB M0 aBTOMAaTU3AMU CIOXKHBIX TEXHUYECKUX O0BEKTOB.
Yr1para cepbe3HOil HaydHOI 0a3bl U MHXXEHEPHBIX KaJIPOB,
CITOCOOHBIX  CJIENOBaTh pa3pabOTAHHBIM TEXHOJIOTHSM
M pa3BUBaThb METOMOJIOTHIO ITOCTPOEHMSI TaKMX CHCTEM,
obopavyrBaeTcsi HeIMPOo(heCCUOHATM3MOM U TTOAMEHON CHU-
CTEMHOTO CTPYKTYPUMPOBAHHOI'O TONXOAa MPU CO3IAHUM
CHCTEM aBTOMATHM3allMi CYMMHMPOBAaHUEM TEXHMUYECKUX
XapaKTepUCTUK KOMITOHEHT, U3 KOTOPBIX 3TU CHCTEMBI
CTPOSITCSL.

B 70-80 rr. mpoiuioro Beka BO BCEM MHUpe OYpHO
pa3BUBAIMCh TEXHOJOTMU IIPOTPAMMMPOBAHMS U BbI-
YUCIUTETBHON TEXHUKH, pa3pabaThIBAIMCh MPUHIIUIIBI
ITOCTPOCHUST CTAaHAAPTHBIX MarucTpaTbHO-MOMTYIbHBIX
MHTEP(hECHBIX CUCTEM M CHCTEM aBTOMAaTHU3allMU B Iie-
oM. Br.r. Mockse, Jlenunrpane, Kuese, HoBocubupcke,
KyiiObl1eBe CI0XUINCH CUJIBHBIE IKOJIbI OTeYECTBEHHBIX
«aBTOMAaTU3aTopoB». MIMeHHO B Te rojbl B creHax MHcTu-
TyTa paIMOTEXHUKU U 3JIEKTPOHMKM AKaJIeMUH HayK IO
pykoBoactBoM mpod. A. H. BrictaBkuHa 0611 cchopMupo-

BaH KOJUICKTUB, CTaBIIWI JUAEPOM B pa3pabOTKe M IIPO-
M3BOJICTBE MPOTPAMMHBIX U TEXHUICCKUX KOMITOHCHTOB
U TIPOOJIEMHO-OPUEHTHUPOBAHHBIX KOMILICKCOB UIST CHU-
cTeM JIabopaTOPHOI M TPOMBIIIJICHHON aBTOMATH3alINH.

Hcropust cozmanus «Jlabopatropuu aBTOMAaTU3MPOBAH-
HbIX cucteM (AC)» TecHO cBsi3aHa ¢ IHCTUTYTOM pagroTeX-
HUKM 1 3JIeKTpoHUKU. Prpma B TTOTHOM 00BEMe yHAcye-
JIOBAJIa «<HAYYHBIW KaIUTal» OOHOW U3 BEIyIINX COBETCKOMN
ITKOJIBI TI0 aBTOMATHU3aIINH | 1| ¥ Ha IPOTSIKEHUH BCeil cBoeit
6osee yeM 15-7eTHE MCTOPUU aKTUBHO MPOTOJDKIIIA pa3-
PabOTKy METOIIOB M CPEACTB KOMITICKCHOIT aBTOMATH3aIuI
[2-5]. Yxe B 2001 Tomy 0BT 0003HAUCHBI TIPEHMYIIECTBA
¥ TIPOOJIeMBbI KOMIUIEKCHOM aBTOMATH3allMKA ITPOMBIIIICH-
HOTO TIpeanpusTHs [3], onpeneieHbl W OMKICAHBI 0a30BEIC
MOJIEJIH, JICTIIVE B OCHOBY JaJIbHEUINX pa3paboTok. I1pemn-
noxxeHHas «Jlaboparopueil aBTOMaTU3UPOBAHHBIX CUCTEM
(AC)» cTparerust TeXHIIECKOTO TIEPEBOOPYKCHUS U MOIEP-
HU3aIIUA WUCIBITATeIbHON 0a3bl KPYITHOTO ITPOMBIIIICH-
HOTO TIPEOIIPUSTHSI, OCHOBaHHAsI Ha COOCTBEHHOM OIIBITE
pa3paboTOK M BHeIpeHUil [6], cTana me-(hakTo crpaTerueit
pa3pabOTKM 06a30BOM TEXHOJNOTUM CO3MAHUS YHU(UIIMPO-
BaHHOM WHTEIPUPOBAHHOM CHCTEMBI M3MEPEHUI TIpW Ha-
3eMHOI1 9KcriepuMeHTanbHoi orpadorke PKT u mpoieccos
TEXHOJIOTUIECKUX McIbITaHuit arperatoB 2KP/I (moctaHoB-
nenue [paButenbctBa P® No 706-32 ot 22 Hos16pst 2006 1. 0
Pa3BUTHN 0OOOPOHHO-TIPOMBIIIIICHHOTO KOMITLIEKCA).

3amava aBTOMATU3AIllMM WCHIBITAHUIN U SKCIICPUMEH-
TaJbHBIX MCCICTOBAHUM OTIMYACTCS OT KIJIACCUIECKUX
3amad ACYTII: mcneITaHUsS XapaKTepU3YIOTCS arpuop-
HOI HEONpPeneJCHHOCTBIO allTOpUTMa WX IIPOBEICHMS,
U CIIeJOBATCIIbHO, CUCTEMBI ABTOMATHM3aIlUM TOJDKHBI
OBITh MPUHIIUITHATILHO 00Jiee THOKMMH, a CTPYKTypa MX
IIPOrpaMMHO-aIIapaTHOTO 00eCIICUeHUS MOJDKHA TIpe.-
yCMaTpuBaTh OINpEIeJeHHYI0 W30bITOYHOCTh [7]. s
peanu3alM yKa3zaHHbIX OCOOEHHOCTEeN TpeOyeTcsl pas-
paboTKa COOTBETCTBYIOIIMX MaTeMaTUYECKUX METOIOB
MOICINPOBAHMSI M TTOCTPOCHUE Ha MX OCHOBE allapart-
HO-TIPOTPaMMHBIX CPEIICTB.
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MopnepHu3alysi UMCIBITaTeIbHON 0a3bl  MpeArpu-
SITUSI — 3TO HE TOJIbKO 3aMeHa YCTapeBILEro W U3HO-
IIEHHOTO, OTPabOoTaBIIIEro CBOW pecypc 00OpyTOBaHUS,
a, TIpexXe BCero, MepeBojl ee Ha KauyeCTBEHHO HOBBIN
YpOBEHb, BKJIIOYAsl CYIIECTBEHHOE paclivpeHue (PyHK-
LIMOHAJIBHOCTH, BO3MOXHOCTH OTPAaOOTKU HOBBIX, paHee
HE UMEBILNX aHAJIOTOB U3/ICJIUIA.

Ha MHormx ore4yecTBeHHBIX MPEATIPUSATUSX B COBET-
CKUe TOJbI OBbIT CO3MaH YHUKATbHBIN MapK 9KCTIEPUMEH -
TaJbHO-UCIBITATEIBHOTO 000pyIOBaHUs, OOecIeurBa-
IOLINI MOIETMPOBaHWE U3CINIA TT0 TAKUM TlapaMeTpam
M B TaKUX YCJIOBUSIX 3KCILIyaTalliy, KOTOPbIe HE UMEIOT
MUPOBBIX aHajoroB. Takoe obopynoBaHue HEOOXOAUMO
COXPAaHUTh W MPOBECTU €TO IITYOOKYI0 U BCECTOPOHHIOIO
MozepHM3alnio. Bo3MoxHOCTH HOBeHIMx WHbOpMa-
LIMOHHBIX TEXHOJIOTMI TIO3BOJISIIOT TIEPEeBECTH CYIIe-
CTBYIOIIYIO UCITBITATEIbHYI0 0a3y TpeanpusiTUs Ha Ka-
YECTBEHHO HOBBII YPOBEHb B CXKaTbhle CPOKU U 4acTo Oe3
OCTaHOBKM MPOM3BOJCTBEHHOTO Tiporiecca. MHTerpatus
CYIIECTBYIOIIMX YCTAHOBOK M OOOPYIOBaHWSI B COBpE-
MEHHBIE pacripelie]IeHHbIE CUCTeMbl aBTOMATU3alMU T10-
3BOJISIET 3a4acTyl0 OTKa3aThCsl OT TMOKYIKW WM pa3pa-
060TKM 000pyIOBaHMS IO HOBBIE 3a1aun. Tak, U3BeCTeH
MpyUMep, Korma JJIsi TIPOBEACHUs] WCIBITAHUI Ha COOT-
BETCTBUE M3V HOBOM MOMEIU, TPEOYIOIIUX MPOBEP-
KU (PYHKIIMOHAJIBHOCTH, HE3aJ0XEHHON B CYILECTBYIO-
X CTeHIAX, MPEANPUATUEM ObLJIO TPUHSITO pelleHKe
Ha TpHOOpEeTeHrEe HOBOTO JOPOTOCTOSIIIETO 000pYIO0-
BaHUsI, 00ECTIEUNBAIONIETO MPSIMOE TMOJTyYeHUEe HeoOXO0-
nuMoro Habopa mapameTrpoB. Ilpu aHanuze GyHKIMO-

«]{;{//l'(l/l"l 70 ”'/2()(['—1(,'. (lxy ”(./'l();}.}//)(1[[[{//[() Hna
(/ﬂl/. w Hce (y/}((’/”(, }/}/ reomojeoan orna
togmusiaa.

AnbBept DitHiTeitH

HaJbHOW CTPYKTYphbl, pa3padaTbiBaeMoOii KOMILJIEKCHOI
aBTOMAaTM3alMU CYILIECTBYIOLIEH WCHbITaTeAbHON 0a3sbl,
ObLTO MOKAa3aHO, YTO HeoOxoauMasi UH(GopMaus MOXET
OBbITH MOJIyueHa Ha YyXe MMerolleiics 0a3e KOCBEHHBIM
pacueTHbIM myTeM. ISl peaiu3alMy yKazaHHOM 3agauyu
TpeOOoBaoCh OpraHM30BaTh CKBO3HOW OOMEH NaHHBLIMU
U OTYETHOCTb B pealbHOM BpPEMEHM, a TakxKe pa3pabo-
Tath crietuanusupoBanHoe I10. Bece npeanpuHsThie Me-
pONpUSITHS OKa3aauch BO MHOTO pa3 MeHee 3aTpaTHbIMU
B JICHEXKHOM U BPEMEHHOM 3KBMBAJIEHTE O CPaBHEHUIO
C 3aIyCKOM, COTIPSIXKEHUEM 1 OCBOEHHEM HOBOM TEXHUKM.

ABTOMATM3ALMS UCTILITAHWIA — TPU MOAXOAM, TPH cnocoba

N3 ompita "JlabopaTopnit aBTOMaTH3MPOBAHHBIX CH-
creM (AC)" opraHuzanust pabOT MO MOICPHM3ALUU WC-
TMIBITATEeJILHOI 0a3bI Yallle BCEro MOXET MPOBOAUTHCS TPe-
Msl criocobamu [8].

1. CHu3y BBepX. JIoKanbHbIE CUCTEMbI TOOCHAIAIOTCS
000py/IOBAaHUEM C YITyUIIIEHHBIMU XapaKTepUCTUKAMU WM
C HOBBIMU BO3MOXKHOCTSIMU. PaGOTHI BHITTOJHSIIOTCSI B paM-
Kax CJIOKMBIIIEHCST apXUTEKTYPhI UCITBITATeIbHON CUCTEMbI
B 1I€JIOM, KaK IpaBWIO, Oe3 CYIIeCTBEHHOTO pacIlipeHUs
ee (QyHKIIMOHATBHOCTH. PelaroTcst YacTHbIE 3a1a4M U pa3-
pabaThIBaIOTCS JJOKaJIbHBIE TToacucTeMbl. [1py 3TOM HOBOE
obopynoBaHuEe 0OBIYHO SIBJSIETCS OoJiee MH(POPMATUBHBIM

10 YMCJTy KaHAJIOB M MX CKOPOCTH, YTO Tpe-
OyeT mOopaOOTKM WJIM CYIIECTBEHHOTO pac-

IIUPEHUST COOTBETCTBYIOIIUX CUCTEM aBTO-
Matuzauuu. Ho 1neneBasi (yHKUMSI Takoii
JI0pabOTKU B OCHOBHOM IMOAYMHEHA Tpebo-
BAHUAM HOBOTO OOOPYIOBAHMA, a HE UCIIbI-
TaTeJbHOI YCTAaHOBKU B LieJioM. Pernas kax-

JIyl0 3a7ady B OTAEIBHOCTU, MBI MOJyYacM
«300MapK» MIaTGOPM U CPEICTB aBTOMATH3a-
LIMU, YTO CYIIECTBEHHO 3aTPYAHSET U JeacT
IPOMO3IKUM U TOPOTUM MX COITPOBOXIEHUE,

MIPUBOAMT K HEOOXOMMMOCTU HAaYMHATh BCE
C «HyJsl» B cllyyae HECOBMECTUMOCTHU IIJIaT-
(opM 1 apxXUTEKTyp pa3HbBIX CUCTEM IPU UX
nMHTerpauru. Takoil ToAXoa MO3BOJISET TO-

JIYIUTh OBICTPYIO OTHAYy IepBOHAYaIbHBIX
KalUTaJIbHBIX BJIOXEHMIA, TaK KaK He TpeOy-
€T TIyOOKOH M BCECTOPOHHEH MpopaboTKu
00111e#1 CTPYKTYpPHI, ITO3BOJISIET O00OUTUCH Oe3
CO3[IaHUsI KOMIUIEKCHOTO MPOEKTa CUCTEMBI.
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Puc. 1. BepmukansHas v ropu3oHTanbHAs BEKOMMO3MLMS OBLYes 3a8a4M:
n060# MOBYb MM NHOOOH YPOBEHb — 3TO PELLEHUE YACTHOM 30[40YM MM
NoCTpoeHMe NOoKanbHOM cucteMbl. Bce Bmecte — komnnekcHas asromammsayms

MUCMbITATENIbHOM 6G3bl npennpuaTHsa.

Ho npu nepexoae Ha HOBbIE YPOBHU OpraHu-
3alUMUU CUCTeMbl U KOMILUIEKCHOW aBTOMAaTH-
3al[U1, COKOHOMJIEHHbBIE CPECTBA OTIAIOTCS
MHOTOKPATHO.

2. CBepxy BHU3. )1 MCTIbITATEIbHOM 6a3bl
MPEeanpusiTUs pa3padaThiBaeTCsl eAUHAsT apXU-
TeKTypa U (PYHKLIMOHAIbHAsI CTPYKTYpa KOM-
IJIEKCHOW MOIEpHU3ALUU UCIIbITaTEIbHOM
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MPON3BOOCTBEHHbLIE ABTOMAT3MPOBAHHbBIE CUCTEMbI

6a3bl, B paMKax KOTOPOI OCYLLIECTBISETCS MPOSKTUPOBAHKE
JIOKAJTBHBIX CUCTEM IJIST OTIEJIbHBIX UCTIBITATEIbHBIX CTEH-
JIOB M YCTAHOBOK. DTOT BapUaHT MOXHO CUMTATh UIeallb-
HBIM C TOYKM 3peHMsI Ka4eCTBa MPOBOAMMON MOJIEPHU3ALINN
Y ONTUMAJIbHOCTH apXUTEKTYPhl CUCTEMBI aBTOMATU3aIIU1
BCEil UCTIBITATEeILHOI 0a3bl B 1I€JIOM M, B KOHEYHOM UTOTE,
10 3aTpayMBaeMbIM KallUTaJIbHBIM BiIOoXeHUsIM. Ha mpak-
TUKE TaKOil TIOIX0/] peain3yeM KpaitHe peaKo o MpUuuruHe
HEOOXOIUMOCTU OJHOMOMEHTHOTO BBIIEICHUST OOJIBITNX
(uHaHCcoBbBIX cpencTB. Kpome Toro, akTyaabHOCTh MOJEP-
HU3AIUK IS Pa3HBIX CTEHIIOB MPEANPUITHS, KaK MPaBUIIo,
pPa3HUTCS — He BCe MOApa3aeeHUs] «CO3PEBAIOT» K e¢ Heo0-
XOJIUMOCTH OTHOBPEMEHHO.

3. CouetaHue TMepBOro W BTOPOro B paMKax KOM-
IUIEKCHOTO TIOAXoda M eIWHOU apxuTeKTypel. B "Jlabo-
paTopuu aBToMaTu3nUpoBaHHbIX cucteM (AC)" HaKoIUIeH
OIIBIT Y UMEETCST PSIJI TOTOBBIX PEIIEHUH ISl TPOBEACHUS
MMEHHO TaKOI «BCTPEYHOM» (CBepXy BHU3 U CHU3Y BEPX)
apromaTusanuu. [1py mpoBeneHUM MOIEPHU3ALIUM U aB-
TOMAaTU3alMU JIOKAJIbHBIX CUCTEM Cpa3y 3aKJiaJbIBaeTCsl
TEXHOJIOTUST YBSA3KW OTAEIbHBIX CUCTEM B KOMILJIEKCHYIO
aBTOMATU3alMIO U OPTaHU3ALUI0 CKBO3HOW OTYETHOCTHU
B paMKaX KOPTOpPaTMBHOI MH(OPMAIIMOHHON CETH MC-
MbITaTeJIbHOM 0a3bl. OMHUM M3 MPUHLIUMUATIBHBIX MO-
MEHTOB SIBJIIETCSI YCTPAaHEHUE «300IMapKa» TEXHUUECKUX
U TPOTPaAaMMHBIX CPEIICTB, yKe UMEIOIINXCS Ha UCITbITa-
TEJbHBIX yCTAaHOBKaX, pabOTAIOIINX U CTABIIMX MPUBBIY-
HBIMU TSI 0OCIyXMBatollero nepcoHaia. Kpome Ttoro,
TpeboBaHUsI 3aJay, KOTOpbIE PELIAeT HWCMbITaTelbHasI
YCTaHOBKA, MOXET MPUBECTU K HEOOXOMAUMOCTU BKIIIO-
YEHUSI B €€ COCTaB Pa3HOIJIAHOBOTO MPUOOPHOTO U WH-
TepdelicHOro obopyaoBaHUsI, pabOTAIOIIETO B pa3HBIX
CTaHIapTax M Mo pa3HbIM mpoTokosam. [Ipemaraetcs
TEXHOJIOTUSI CO3AaHUSI MPOrpaMMHBIX 0060JI0UeK, obecre-
YUBAOIIMX YHUBEPCAIbHOE UX BKIIIOUEHNE B MHCTPYMEH-
TaJbHYIO Cpely pa3paboTKU U MONAEPXKY YaCTHBIX aB-
TOMAaTU3UPOBAHHBIX cUCTeM. [IporpamMMmHBIe 00OJOUKH,
OyIy4u TTOPOXIEHHBIMU 3TOW WHCTPYMEHTAJIbHON cpe-
TIOWi, CTPOSITCSI MO €AUHON apXUTEKType, JErKo MaclliTa-
OUpPYIOTCS W UHTErpupytorcs. s yxe CylecTBYIOUIEro
ITO npexycMoTpeHa TeXHOJIOTHUS TIOCTPOEHMUSI «IILTI030B»,
NpUBOSIIAs K «€IMHOMY 3HaAMEHATEel0» apXUTEKTYpy
KOMIUIEKCHOM CHCTEMBI aBTOMATU3AIIUH.

Puc. 2. O6wmit 1A MCAbITATENBHOTO CTEHAA

OObenMHEHNE JIOKAIBHBIX CHCTEM aBTOMATH3alliK
(a 3HAYUT ¥ pa3HOILIAHOBBIX UCITBITATEIEHBIX YCTAHOBOK)
B KOMILJIEKCHYIO CUCTEMY OCYIIECTBJISIETCSI Ha HECKOJb-
KUX YPOBHSIX OpPraHM3allMi KOMIIJICKCHOW CUCTEMBI aB-
Tomatuzauuu (puc. 1) [8].

KomnnekcHas cucrema asromarusauum ucnbitanmia JKPL

PaccMoTpuM mpakTryeckue aclieKThl MPUMEHEHUS pa3-
paboTaHHBIX METOAOB U CPEACTB Ha IPUMEPE PEIIeHUS 3a-
Ayl MOJAEPHU3ALUU UCTIBITATEIbHON 0a3bl MPEATPUSITUS
pakeTHoO-KocMuyeckoit otpaciu. COBpeMEHHOE COCTOsI-
HME UCTIbITATeIbHON 6a3bl JAHHOTO MPEANPUSTUSI HE OTBE-
4yaeT TpeOOBaHUSIM pa3padaThiBA€MbIX U3IEIUU MO CKOPO-
CcTU 00paboTKM MOTOKA U3MepsieMOi MHGMOPMAaLIK, YUCTY
KOHTPOJIUPYEMBIX MapaMeTPOB, BPEMEHU peaklMu Ha CO-
OBITUSI U YPABJICHUS CTEHIOBBIM TEXHOJOTUYECKUM 000-
PYIOBaHMEM U MPOLECCOM TEXHOJIOTMUYECKUX MCTIBITAHUM
MpU Ha3eMHOW 3KCMEePUMEHTATbHOI OTpaboTKe W3Aeauii
PKT. HecooTBeTcTBME BO3MOXHOCTSIM pa3pabaThiBaeMbIX
m3nenvit PKT TakTMKO-TEXHUYECKUM XapaKTEepUCTUKAM,
WCTIONb3YEMBbIX MPU UX UCTBITAHUSIX CTEHIOB, MPUBOIUT
K HeoOeCrevyeHUIo MOKHOTO YPOBHS 0Oe3aBapUiHOCTU
SKCIUTyaTalluy U3AEIUI ITOCIIe 3aBeplIeHUs UX pa3paboTKU.

PaccMoTpuM aTamnsl pa3paboTKK TaKON KOMITJIEKCHOM
CUCTEMBbI TMPU MPOBENEHUU KPYMHOMACIITAOHBIX OTHE-
BbIX MCIIBITAHUI >XMIKOCTHBIX PAaKETHBIX IBUTaTesei
(KP) na ucnwitaTenbHoi 6aze OKIT «HayuyHo-ucmbi-
TaTeJbHbII LEHTP PaKeTHO-KOCMUYECKOW MPOMBILLIECH-
Hoctu» (HUL PKIT).

Lenp mMonepHu3aumm — obOecrnieyeHWe MPOBENCHUS
JIOBOJIOYHBIX, MOATBEPXKAAIOIIUX MEPUOIUYECKUX, CIie-
LIMATbHBIX IEPUOANYECKUX, CEPTUDUKALIMOHHBIX, B TOM
yuciae pecypcHbix ucnbitaHuit KPJl ¢ peakTuBHOI cH-
goit Taru go 100 kH (10 T.c.) B BBICOTHBIX YCJIOBUSIX,
UMUTHUPYEMBIX OapoKaMepoil U ra30AMHaMUYECKHUM Bbl-
XJIOMMHBIM TpakToM. CylllecTBYIOIIUE CUCTEMBI U3Mepe-
HUS U YIPaBJICHUS MOPaJIbHO U (PU3UYECKU yCTapesu,
He 00ecreyrBaloT TPEOOBAHUSIM MCIBITHIBAEMbIX WU3[IE-
JIMA IO HOMEHKJIaType, TOYHOCTU, AUHAMUYECKUM IUa-
Ma30HaM U MPOMYCKHOU CITOCOOHOCTHU, (DYHKIIMOHATBHO
HE MPUCITOCOOJIEHBI K BBITTOTHEHUIO 3a/1a4 UHTEHCUBHOM
u 3hbeKTUBHON 00pabOTKU, MPOBEACHUS cepTUduUKa-
LIMOHHBIX UCTIBITAHUI BHICOTHBIX IBUTATEICH.

Puc. 3. Mznenme, nogrotosneHHoe K MCAbITAHMIO
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3BOOCTBEHHbLIE ABTOMATM3MPOBAHHBIE CCTEMbI

B centsa6pe 2013 r. Ha MOAEPHU3UPOBAHHOM IO ONKCAH-
HOM BbILLIE TEXHOJIOTMM aBTOMATU3ALIMU CTEHAE (PUC. 2) ObLIN
MPOBEAEHBI MEPBbIe UCTIBITAHUSI HOBOTO U3aeus (puc. 3).

Pa3zpaboTaHHasi KoMILJIEKCHasl cuUcTeMa MpeaHa3Ha-
YyeHa IJIsi aBTOMaTU3UMPOBAHHOIO TOJYYeHUs U OToOpa-
KEHUST M3MEPUTENbHONM WHbOpMaun o (GU3NIeCKUX
rapamMeTpax JBUTaTesieil U CTEHIOBBIX TEXHOJIOTMUECKUX
cUCTeM, 00pabOTKU U XpaHEHUS TEJIEeMETPUUYECKUX TaH-
HBIX, OTPEeIeHUsT PAaCUeTHBIX XapaKTEPUCTUK paboImx
npolieccoB. B pamkax KOMITJIEKCHOU CUCTEMBI MOACUCTE-
Ma yrnpaBjieHUs1 oOecreurBaeT yrnpaBieHUE TEXHOJOTHU-
eli Kak caMOro UCIbITAHUSI, COMIACHO MONEIW WCIHBITY-
€MOT0 M3/Ie/IMsl U TporpaMMe TPOBEACHUsI UCTIBITAHUS,
TaK W YIpaBlieHUEM padOThl CTeHAA KaK TeXHUYECKOTO
ycrporictBa. [loacucrteMa KOHTPOJISI OMACHBIX HaKO-
IUIEeHUIT obecrieuyrBaeT 0€30MacCHOCTh U 3KOJIOTUYECKUI
KOHTpPOJIb NMPU MpoBeneHuu ucrnbitanus [9]. Bee moacu-
CTeMbl MOTYT paboTaTh HE3aBUCUMO M aBTOHOMHO, UTO
obecreyrBaeT poOACTHOCTb CUCTEMBI B 1ieJioM. [Tpu aToM
OCYIIECTBIISIETCS MH(POPMALMOHHBIA OOMeH HW3MepeH-
HBIX JAHHBIX C YMIPABJSIONIMMHU TTOICUCTEMaMM CTeHIA
U C CUCTeMaMU aHajJu3a JaHHBIX WCIbITAHUI, CO3MaeT-
cs eauHasi UHGOpMallMOHHas cpena, obecredyrBarolias
(byHKIIMOHATbHOE  B3aMMOJIENICTBHE

Ha KOMITBIOTEPHI, Ha KOTOPBIX YCTAHOBJICHBI TTOACUCTEMBI,
HO M HETTOCPEICTBEHHO HA N3MEPUTEIbHBIC KPEUTHI.

ITo Bumy pelraemMbIX 3amad M apXUTEKTYPHI ITOCTPOE-
HUSI CHCTEMBI PErMCTpallii BXOMHBIX ITOTOKOB HaHHBIX
pa3paboTaHbl ABe AyOJMpPOBAaHHBIE MOACHUCTEMBI U3MeE-
peHust: st coopa, peructpaluu U od6paboOTKU MemJIeH-
HO/OBICTpO MeHstonuxcss napamerpo (MMIT/BMIT)
¢ yactoroii ornpoca 1o 2 kI'q 1 204 k'l COOTBETCTBEHHO.
MHudopmaiiyst or obeux MoacucTteM O0KHA ObITh 00b-
eIUHEeHAa B CHCTeMe M JIOCTYITHA IS COBMECTHOI 00pa-
0OTKM 1 aHaju3a Ha cepBepax bJI.

Jlist obecrieyeHus1 HaAEXKHOCTU U 0€30TKAa3HOCTHU pe-
TUCTpAllMM JaHHBIX TIPU TIPOBEACHUM WCIBITAHUI OCY-
IIECTBIIIETCS TyOIMpPOBAaHUE BCEX CPEICTB PETUCTPAIIN
U TIepefadyy JaHHBIX W 3JIeKTponuTanus. [1pn aToM mis
CHIKEHUSI CTOMMOCTH CUCTEMBI 1 M3-3a HEBO3MOXKHOCTH
YCTaHOBKU CJIAIIIKOM OOJIBIIIOTO YKCIa JATINKOB Ha 00b-
€KT MCITBITAHWI Y B CTEHIOBBIC CUCTEMBI TaTYNKH HaTIPsI-
MYIO He TyOJIMpYIOTCS.

[Tpu BBIOOpE MECT YCTAHOBKM M YKCJIa JATYNKOB CO3-
IaeTcs HeKoTopass MH(POpMaLMOHHAS N30BITOYHOCTD, T10-
3BOJISIONIAS TIPU OTKA3¢ OTHEBHOTO TaTYNKa He IMTOTePSITh
KapTUHY Ipoucxoasiiero. HampumMep, B Kaxkmoil eMKOCTH

Toipa3aeIieHuid  MPeANpUsITUsI, WC-
MOJIB3YIOLIMX TOJYyYeHHYI0 WHGOP-
MalMIO C lieJIblo OoJiee TyOOoKol 00-
pabOTKU U aHaIu3a.

Ha skpaHbl MOHUTOPOB OIlEepaTo-

YpoBeHb NAIHWPOBIHKA W
AHINH3A PE3YALTATOD
MCNBITAHWIA

= -
Cepeep M XpaHunnLLe AL, :

PEIYARTATOR HENBITANKA

APM 8083 HEROANLR
AAHKBIX

pPOB B MHTEPAKTHUBHOM pPEXUME BbI-
BOAUTCS MH@OpMaALMSI O KaxXIoM
rnapameTpe, BKJOYas: TUIl U Tpaayu-
POBOYHBIE XapaKTepUCTUKU TaTYNKOB, SemoTIT A
IMana3oH M eIUHMUBI U3MepeHUs E ;
BXOIHBIX/BBIXOIHBIX BEJIMUMH HaTIM- T

KOB, (hOpMyJIbI I pacueta (pusnye- "
CKMX BEJIMYUH MapaMeTpoB, CBeIEeHUs
00 U3MepUTEIbHBIX KaHajaX, Ha KOTO-
pble KOMMYTHPOBAH JaTYUK, U T. .

YPOBEHb NOATOTOBKM,
AAHHBIX

APM nogrotonu« u

0BpaboTiHi W BHAYANMIALMK

APMbI HONNEHTHBHOTO
pocryna

APMbi nmyanmanmu

MK obpabomm
[oen. 1 ayfinn)

Hanuuue Gosblioro uuciaa KaHa-
JIOB U3MepeHUs (C y4eToM IyOaupoBa-
Hust — 1o 2400 ef.), BICOKHME CKOPO-
CTH onpocoB napaMeTpoB (1o 204 kI,
no 24 OuT) U HEOoOXOAUMOCTb MX
JKECTKOM TPUBSA3KM K KOMaHIam
OT KOHTYPOB yMNpaBJeHUs, YUCIO KO-
TOPBIX MOXKET JOCTUraTh HECKOJbKMUX

¥pbeens cBopa W
pelucTpaumm ganHe

MIMepUTEALHBIE
croiinn

J

MH permcrpaymn
{ocH. w ayBas)

COTEH, BBIIBUTAIOT OCOObIE TpeboBa-
HMSI K BPEMEHHOW CUHXPOHU3ALMU
Bcex moacucteMm. IlocnenHsis peanu-
3yeTcsl ¢ MOMOIIbIO CepBepa eaUHOTO
BpEMEHHU, KOTOPBII TOJlydaeT CUTHa-
JIbI TOYHOTO BPEMEHM OT CITyTHUKOB
NNTOHACC/GPS u pasmaer ux BceM
rojicucTeMaM, obecrieunBasi CUHXPO-
HM3allMI0 COCTaBHBIX YacTeil C TOY-
HocThio 10 1 Mc. TIpu 3TOM cuUrHasbl
CHHXPOHU3AIUU TTPUXOMIST HE TOIHKO

YpoBEHb AATUHKOB H
PACNpegeneHHbIX YCTTPORCTE
COrNacoEaHMA AaHHBIX

OELERT MENLITAHNEA

MmN EMN

Puc. 4. OéLL{Gﬂ CTPYKTypa KOMIMIIEKCHOM CUCTEMBbI astoMaTtm3aymm CteHga OrHeBbIX

ucnwiranmsr XKPL 8 KT «HAL] PKIT»
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MPON3BOOCTBEHHbLIE ABTOMAT3MPOBAHHbBIE CUCTEMbI

C KOMIIOHEHTaMU TOTIMBA HAXOASATCS JIBE JIMHEHKKN YPOB-
HEMEpPOB IO 35 €MKOCTHBIX JaTYMKOB B KaXKIOW, CHBU-
HYTBIX OTHOCUTEJIBHO IPYT Ipyra nmo BepTukaiu. Kaxmas
13 JIMHeeK paboTaeT CO CBOMM BTOPUYHBIM MPUOOPOM
1 CO CBOMM KaHaJIOM U3MepeHUsT MH(POPMaLIMOHHO-U3Me-
puTtenbHOI cuctembl. TakuM o6pa3zoM, TIpu paboTe 00enx
JIMHeeK nuMeeM 0oJiee TIOJHYI0 KapTUHY U3MEHEHUS YPOB-
H$, TPU OTKAa3€ OHOU U3 HUX YXYIIIAETCs TOYHOCTb OTpe-
JleJieHusl YpOBHS, HO oO1ast MH(popMallMOHHAas KapTUHA
U3MEHEHUSsT YpOBHS He TepsieTcsl. OTKa3 MHOTOKaHaJIbHO-
IO MOJYJIsl OLIM(POBKM, PETUCTPAIIMY JAHHBIX WJIM KaHajIa
UX Tiepefayd MOXET MPUBECTU K MOTepe 3HAYUTETbHOIO
obbeMa mnosydyaeMoit MHMOpPMalMU, MO3TOMY MPUHSITHI
BCE Mephl ISl HEAOMYILIEHUSI TAKOro ciaydasi: TyoaupoBa-
HBbI BCe cpelcTBa cbopa, perucTpalud U oopaboTKU JaH-
HbIX, TIOJIHOCTBIO NyOJMpOBaHA CETh Mepefayd MaHHbBIX.
st aToro B «JlabopaTopru aBTOMaTU3MPOBAHHBIX CUCTEM
(AC)» 6bIM pa3paboTaHbl U U3TOTOBJEHBI CeLUATbHbIE
MOJYJIU pa3fesieHUs] CUTHAJIOB, obecrneunBarolue oyde-
pU3aLMI0 CUTHAJIOB U 3JIEKTPOMUTAHUE TaTYMKOB OT ABYX
VMCTOYHUKOB, PabOTAIOIINX B «TOPSTYEM» PE3EPBe.

ITpu oTkaze cetu mepenayr AaHHBIX MEXIY CTEHIOM
1 OYHKEpOM armnaparypa Ha cTeHae OyneT (pyHKLUMOHU-
pOBaTh aBTOHOMHO MO 3aIaHHOI MporpamMe.

Perucrpaiiust naHHBIX BemeTcsl KakK HEMOCPEICTBEH-
HO Ha CTeHJE, TaK U B MIOMEIIEHUSIX, TI€ pacrnoiaraloTcs
orepaTophbl, BeAylIue Mpoliecc UcbiTaHus. Takoil moa-
XOJI TIO3BOJISIET COXPAHUTh JaHHBIE B JTIOOOM aBapuiiHOM
clyJyae Kak Mpu pa3pylleHUU KaHajia Mepeaavyu JaHHBIX,
TaKk U B cllyyae IuOeNu perucTpupyrolleil anmnapaTypbl
B IMOMEILIEHUSIX CTEHA.

CpenctBa BU3yaliu3allUM JAHHBIX HE AYOJIUPYIOTCS.
ITpu oTOM KaxXnblii U3 KOMITbIOTEPOB MOJKIIOUYEH K OC-
HOBHOI U AyOIUpylOLIei cucTeMaM U3MEPEeHUI NByMs
CceTsIMU mepenayu naHHblx. Ha KaxmoM M3 MOHMTOPOB
CHUCTEMBbI BO3MOXHO OTOOpakeHUE JII0OO U3MEPUTENb-
HOI MH(OPMAaLIUU.

DJIeKTpOoNUTaHUE BCEX YCTPOWCTB 3alLUIIEHO UCTOY-
HUKaMU OecriepeOoHOro MUTaHusl ABOMHOTO Tpeobpa-
30BaHUs1, KOTOPbIe 00eCIIEUMBAIOT HE TOJIBKO paboTy Mpu
OTKa3e B Mojaye JIeKTPOIHEPruu, HO U 3GHMEKTUBHYIO
(unpTpanuio ceTeBbIx MomMex. Peanns3oBaHO ABa MOJHO-
CThIO AYOJIMPOBAHHBIX KOMILIEKCA DJIEKTPOITUTAHMS.

B coctaB cucTeMbl BXOIUT TTPOTPAMMHBII MOMLYJTb TIO-
cneceaHcHoli oopabotku naHHbix ACTest-Analayzer [7]
Y CPEICTBA BHITPY3KU TAHHBIX B TTAKEThl aHAJIN3a JaHHBIX
3aKa3yuKa.

KommuiekcHast cuctema, oTBevarollas TpeOOBaHUSIM
MOMOOHBIX 3a7ay, Ha TMEPBBIA B3IJISA MOXET MOKAa3aThCs
YEM-TO «MOHCTPOUAAbHBIM». DTO cOBceM He Tak. Takast
CHCTEMa HU B KOEM CJIyyae He SIBJSIETCS «CIUHBbIM U Hele-
JIUMBIM MOHCTPOM», a, HANpPOTHUB, JOJKHA OBITh MPUH-
LUMUATBHO pacripenefeHHOl U MHoroypoBHeBoi. Ilpen-
JlaraeMble METOJBl BEPTUKAJIbHOWM M TOPU3OHTAILHOM
JIEKOMITO3ULIMU 00LIel 3amaun (puc. 4) Mo3BoJISIOT, OCTa-
BasiCh B paMKax KOMITIJIEKCHOTO MOAX0Aa U €AUHON TeXHO-
JIOTUY TIOCTPOEHMUSI apXUTEKTYPhl CUCTEM aBTOMATU3alluH,
CTPOUTD JIOKAJIbHBIE CUCTEMBI [UIS OTAESJIbHBIX YCTAHOBOK

Puc. 5. lNomeLyerme pacnonoxerums oneparopos, NPOBOAALLMX
ucnsiranme (6yHkep)

WJIY pellieHus YaCTHBIX 3afay. [1pu aToM oHu, Oyayur KOM-
MJIEMEHTApHBIMUA APYT OPYry U OTBEYasi TEXHOJOTUU I10-
CTPOEHUS OO0IIeH CUCTEMBbI, pelIaloT 3a1a4y KOMIUIEKCHOMI
MOJEpPHU3AIMU U aBTOMAaTU3allMU MCMbITATEIbHON 0a3bl
npennpusatus. [Ipy aToM apXuTeKTypa CUCTeMbl MOJIKHA
ONUChIBaTh (PYHKIMOHATbHbBIE YPOBHU CPEACTB aBTOMATH-
3allM1 U OTYETHOCTHU, pa3dMeHue MporpaMMHO-aInapaTHO-
ro obecrneyeHusi Ha OCHOBHbIE KOMITOHEHTHI (ITOICHUCTEMBI,
MPOrpaMMBbl, MPOIECChl), PYHKIIMU KaXKI0TO KOMIIOHEHTA,
KOMMYTALIMIO MEXIY KOMIIOHEHTAMU U YPOBHSIMU.

OnuckiBaeMasi cucTeMa BKJIIOYaeT YPOBHU: JaTYUKOB
U pacrpeneseHHbIX YCTPOMCTB COIJIaCOBaHUSI CUTHAJIOB,
cbopa U perucTpaluy JaHHbBIX, TOATOTOBKU, 00pabOTKU
Y BU3yaJIM3alluU JaHHbBIX, TUITAHUPOBAHUS W aHaIM3a pe-
3yJIbTaTOB UCTILITAHUIA.

Yposenv damuuxoe u pacnpedeaennsvix ycmpoiicme co-
21aCc08aHUsL CUCHAN08

JlaTunku M pacnpeneeHHbIe YCTPOMCTBA corjacoBa-
HMSI CUTHAJIOB pacIiojlaraloTcsl HEMOCPEACTBEHHO Ha HC-
MBITYEMOM W3IEIUMU U B TEXHOJOTUYECKUX MOMEIICHUSIX
CTeHAa, CIyXaT ISl TpeoOpa30BaHUsl U3MEPSIEMbIX BEJIU-
YUH B 2J€KTPUYECKME CUTHAJIbI, YAOOHbIE ISl Mepeaadun
Mo KabeJabHOI CeTU. DTU YCTPOICTBA BBHIOpPAHBI B COOT-
BETCTBUU C YCJIOBUSIMU UX SKCILTyaTallMU: MOBBILIEHHBIM
YPOBHEM BUOpaLMii, IIUPOKUM AUANA30HOM TEMIIepaTyp
1 HEOOXOIMMOCTHU obecreyeHus B3pbIBo3allIuThl. Kadeb-
HbI€ CE€TU BBIMOJHEHbI IKPAHUPOBAHHBIMU BUTHIMU Mapa-
MU, TP HEOOXOAMMOCTU KOAKCUAIbHBIM UJIM aHTUBUOpA-
LIMOHHBIM KabeJsieM ¢ 00ecreyeHeM X HETOpIoYeCTH.

CucreMa obecrieyuBaeT IMOJyYeHUe CUTHAJIOB C JaT-
YHKOB:

— naBiaeHusl (MOOACPXUBAIOTCS AATYUKU NaBICHUS
C TOKOBBIM BBIXOZOM 1 MIOTEHIIMOMETPUYECKME TaTIYUKU);

— TeMnepaTtypbl  (TEpMOMETPbl  COMPOTUBJICHUS
10 2000 OM 1 TepMoIiapbl BCeX TUIIOB);

— 000pOTOB U pacxoloB (B LMW KaxKJAOro maTyuka
YCTaHOBJIEHO CIIelIMaJbHOE COIJlacylollee YCTPOMCTBO,
obecrieyrBarolee MoaaBieHUe MOMeX C MCITOJIb30BaHU-
€M MPUHIIMIA BHIYMCICHMS BOJbT-CEKYHIHOM TIOIIAAN);

— €MKOCTHBIX YPOBHEMEPOB.

OcyliecTBiasieTcs MoaaepX)Ka TaTYMKOB C YaCTOTHBIM
BBIXOZOM B Auana3oHe 10 15 kI,
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NMPOM3BOOCTBEHHbLIE ABTOMAT3IMPOBAHHbBIE CMCTEMbI

OCOOEHHOCTBIO CUCTEMBI SIBISIETCSI U3MEPEHUSI TOKa
9JIEKTPOMUTAHUS TEPMOMETPOB COMPOTUBICHUSI U Ha-
TIPSDKEHUST TTMTAHUST TIOTEHIIMOMETPUIECKUX aTIMKOB
B KaXIIOM M3MEPUTEbHOM KaHaJe.

B cucreme mnpuMeHEHbI HOBbIE MUKPOIPOLECCOP-
Hble BTOPUYHBIE TTPUOOPHI I pabOThl C eMKOCTHBIMU
YPOBHEMEpPaMU, MO3BOJISIONIME YMEHBIIUTh Ipede3r Bbl-
XOIHOTO CUTHaja OCOOEHHO MPpU W3MEPEHUU YPOBHEM
B KUIKOCTSIX, OOJalarolIMX HU3KOU NU3JIEKTPUYECKON
MPOHUIIAEMOCTbIO, HaIIPUMEp, Ha KUIKOM BOJIOPO/IE.

Ypoesenw coopa u pecucmpauuu oannsix

Ob6opynoBaHue cOOpaHO B TPUOOPHBIE CTOMKU U pac-
MOJIOXEHO B TIOMELIEHUSIX CTeHAA JJI pa3MelleHUs U3-
MEPUTEJLHON anmaparypsl. B aTux momeieHusIX moaiep-
>KMBaeTCcs KOM(MOPTHBIN YPOBEHBb TeMIIepaTyp, BUOpaLust
HE3HAUUTEIbHA, U OHU HE OTHOCSITCSA K KJIacCy B3PbIBO-
omnacHbIX. Ha 3TOM ypoBHe pacnojioxkeHo 000pyIoBaHuE,
obecrnieurBalollee MeKTPONUTaHue JaTYNKOB, COTiacoBa-
HME CUTHAJIOB C HUX, OLIM(POBKY, PETUCTPALINIO TaHHBIX
U Tiepenavyy ux no ONTOBOJOKOHHOW CETH Mepenavyu JaH-
HBIX CO CT€H/Ia B TOMEIIEHUE PACIIONIOXEHUS OTIePaTOPOB,
MPOBOASIIMX UCTIbITaHUE (OyHKep — puc. 5). Ina coopa
MAHHBIX Ha CTEHIE MCIOJIb3YETCS IIeCTb KOMITbIOTEPOB
B noacucreme MMII u nBa KoMmmbioTepa B MOACUCTEME
BMII. CobGpaHHble daHHBIE TEpeaarTcsl yepe3 OINTOBO-
JIOKOHHYIO CEeTh Ha CJIeAyIOllel ypOBeHb — 00pabOTKU
Y BU3yaJIu3aluy JTaHHbIX.

Ypoeenwv noozomoeru, o6pabomru u euzyasuzauyuu OaHHbIX

O06opynoBaHKUE 3TOTO YPOBHS PACTOI0XKEHO HEMOCPEI -
CTBEHHO B TTOMENIEHUHU, U3 KOTOPOTO BEAETCS YIPaBICHUE
MPOLIECCOM UCTIbITAHUI. 31eCh PacOI0XEHbl KOMITbIOTE-
pbI 00pabOTKU JaHHBIX, KOTOPBIE, MOayYas HGhOPMALUIO
OT cUCTeMbI cOopa uHMOPMALIMU B BUE TEJIEMETPUYECKHUX
CUTHAJIOB (B MOHATUSIX pU3UUecKuX BeauuuH: B, Om, I'),
TTPOBOJISIT HAJIOXKEHWE TAPUPOBOYHBIX (DYHKIIMI U pacyer
BTOPUYHBIX MTAPAMETPOB (HaNIpuMep, repecyet 00beMHOTO
pacxona B MacCOBBIN UK pacyeT KoadduireHTa u3obiTka
OKUCJIUTENISI 10 MAacCOBBIM PacXOjiaM TOploYero M OKHC-
JIUTENS U T.11.). Bce maHHbIe perucTpupyloTcsl B Macuitade
pEaIbHOTO BPEMEHU C MCIOJb30BAaHUEM IHUCKOBOIO Mac-
cua RAID 10 ypoBHs. McxonHble U pacCUMTaHHbBIE NaH-
HbIE TPAHCIUPYIOTCS B CUCTEMY BU3YaTU3ALIUM.

OnHoBpeMeHHO ucronb3yetrcs 12 APMoB Busyanusa-
uuu 1 Tpu APMa KOJUIeKTUBHOTO JOCTYyMa, obecreynBa-
Io1I1e 0TOOpaXkeHe NTaHHbBIX Ha 60 TI0HMOBBIE MOHUTOPHI.
Ha xaxnoM MoHUTOpe MOTYT OBbITb OTOOPaXKEHbI JIIOObIE
JTAHHbBIE B COOTBETCTBUU C 3apaHee CKOH(MUTYPUPOBAHHBIM
npoduaeM, JaHHbIE MOTYT ObITh JOOABJIEHBI B TPOU3BOJIb-
HbIIf MOMEHT BpeMeHHU 0e3 MpepbIBaHUS TEKYIIEro 0Toopa-
xxeHust. st mepenady JaHHBIX PETUCTPAllU U BU3yaIn3a-
UK PUBMYECKU UCTIONB3YIOTCS OTAEIbHBIC MOJACETH.

CosznaHue clueHapueB MPOBEACHUS UCTIBITAHUM, TTPO-
(uneit BuzyanmMzanuu JaHHBIX MOXKET IPOU3BOIUTHCS
¢ moboro APMa Busyaiuzauuuy Ui MOArOTOBKM.

Hns ynpaBieHusl 3allyCKoM cOopa U perucrpaunueit
MaHHbIX Ha Bcex APMax peructpauuu u o6padoTKu JaH-
HBIX MCIIOJIb3YETCSI eIMHbBII BUPTYaTbHbBIN IyJIbT YIIPaB-
nenust, [TO ACTest-Analyzer, KOTOpble MOTYT OBbITH 3a-

MyLIeHbI Ha JIoOoM HazHaueHHOM APMe Bu3yanuzauuu
WU TMOATOTOBKY TaHHbIX.

Ypoeenv naanupoeanusa u anaauza pesyasbmamos ucnoi-
maxuii

B 3maHuu 1ieHTpasibHOW KCClIe0BaTENbCKOM 1abopa-
TOopuM pacnojioxkeHbl APMBbl BBOJa UCXOAHBIX TAHHBIX
u APMpbl aHanmu3a pe3ysibTaTOB UCIBITAHUI, KOTOpbIE
cBsI3aHbl ¢ cepBepoM B/l MO ONTOBOJIOKOHHON JIMHUM.
CeTu peructpaluuu, BU3yaIU3allMUd U CETh YPOBHS IUIa-
HUPOBAHUSI M30JMPOBaHbI IPYr OT Apyra C LeJblo pa3-
nefeHust Tpahuka U HelOMyIIeHUs HECAHKIMOHUPOBaH-
HOTO 10CTyIa. B MOMEHT nmpoBeneHus UCTIbITAHUI CBSI3b
C CEThI0 YPOBHS IUIAHUPOBAHUS W aHAJIN3a PE3YJIbTaTOB
MOJTHOCTBIO Pa3pbIBaeTC.

APM BBoJa MCXOAHBIX AAHHBIX MpeIHa3HAuYeH IS
BBOJIa JAHHBIX MO MPOTPaMMe M METOAUKE UCIbITAHUIA,
3aHECEHUS JaHHBIX 00 MMEIOIIMXCS MaTYUKax U IPYrux
U3MEPUTENIbHBIX TMpeodpa3oBaTesisiX, 3aHECEeHUs CBele-
HUI O KAJIMOPOBKAX U MPOBEACHHBIX MOBEPKAX U3MEPU-
TeJbHOU ammapatypel. Ha stux APMax MoxeT co3ma-
BaTbCs WU U3MEHSTHCS KOHMUTYpaLUs U3MEPUTETbHBIX
U pacueTHbIX KaHaloB. Bcs mHbopMalius coxpaHsieTcs
B enuHoit BJI, mpuuem gata ¥ aBTOPCTBO JIIOOOTO U3Me-
HEHUS TaHHBIX QUKCUPYIOTCS.

Ha APMax aHanusa pe3yJbTaTOB MCIbITAHUI yCTa-
HosjieHo T1O nns mocneceaHcHoOl 0O0pabOTKM pe3ysbTa-
TOB ucIbITaHUii. IcxonHble naHHbIe 17151 aHAIu3a 0epyT-
cs u3 B/l pe3yabTaTOB UCIBITAHUI HA CEPBEPE U Tyda Xe
MOMEIIAIOTCS PE3YJIbTaThl 0OPAOOTKU.

Jna obpabotku naHHbIX ucnosb3yercss 1O ACTest-
Analyzer [7] u makeTsl 00pabotku, pazpadotku HUL PKII.

Yucno takux APMOB Ha 3TOM ypoBHE ompenesier-
csl MOTPEOHOCTSIMU 3IKCIUIyaTUPYIOLIE OpraHu3aluu:
HUKaKUX 0COOBIX TpeOoBaHUIt K 3TUM APMawMm He nipenb-
sBisieTcs, 1 ux I1O MoxXeT ObITh pa3BepHYTO Ha Cylle-
CTBYIOLIEM TTapKe KOMIBIOTEPOB.

3akntoueHune

CoBpeMeHHblE MH(MOPMALIMOHHBIE, KOMMYHUKAIIU-
OHHbIE TexHOoJorMM U bBJl Aal0T BO3MOXHOCTb TepenTH
K CO3IaHMIO KAYECTBEHHO HOBOTO YPOBHS OpraHMU3aluu
WCTIBITATEIbHON 0a3bl — «HAJACTPOUKU» HA OTIEIbHBIMU
CTeHJaMM U YCTaHOBKAMU M OpPraHM3alllid CKBO3HOTO 00-
MEHa JaHHBIMU M OTYETHOCTU B paMKaX WCIIbITaTeJbHOM
0a3bl Bcero npeanpustvsi. OMHOBPEMEHHO 3TO SIBISIETCS
aTanoM GopMUPOBAHUS €IUHOTO WHPOPMALIMOHHOTO MPO-
CTPaHCTBa UCIbITaTeIbHOU 0a3bl mpeanpusdtus. VIMeHHO
YPOBEHb aBTOMATU3ALUU TIPU MPOBEICHUU UCCIEA0BaHUN
Y UCTIBITAHU I HOBOM TEXHUKU BO MHOTOM OIpeesisieT Kaye-
CTBO MPOBOJUMBIX PabOT, HANEXKHOCTb U 0€3aBapUtHOCTh
pabOoThI BBITYCKAEMbIX U3JEIU, KOHKYPEHTOCITOCOOHOCTh
MOJIy4yaeMbIX pe3yJabTaToB. ' paMoTHO U 3Gb{eKTUBHO MPO-
BOIMMBbIE UCTIBITAHUSI U MOHUTOPUHT MPOLECCOB, eAUHAs
TEXHOJIOTUS TIPU pa3padOTKe KOMIUIEKCHBIX CUCTEM U Op-
raHU3alMu padOTHI C MOJTyYaeMbIMU JAHHBIMU MTO3BOJISIIOT
IOOUBATHCS TPSIMOI SKOHOMUU IE€HEKHBIX CPEACTB 3a CYET
MHTEHCU(UKALUU UCTIOTb30BAHUS JOPOTOCTOSIIIETO 000-
DPYIOBaHMS, YBEIUUEHUS UX PECYPCHOM IKCILTyaTalluu, M0~
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MPON3BOOCTBEHHbLIE ABTOMAT3MPOBAHHbBIE CUCTEMbI

JIY4eHUST Psiia HOBBIX PEe3yJIbTaTOB 3a CUET JOITOJTHUTEIh-
HOI1 00pabOoTKHU yKe UMEIOLIMXCS JaHHBIX.
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Schneider Electric otkpbieaet HoByto 3py B aeTomarMzauum

PeBomorimonnslii KonTposutep Modicon M580 — mepBast B Mupe
cucTeMa, y KOTOPOil Bce KOMMYHUKAILIMKI MEXITy KOMITIOHEHTAMMU, BKITIO-
Yasi BHYTPEHHIOIO IIMHY IIACCH, TIOJHOCTBIO OCHOBAHBI Ha TEXHOJIOTHH
Ethernet, 4To obecreyrBaeT MPUHLIUITMAIEHO HOBBII YPOBEHb MPO3pad-
HOCTH ¥ THOKOCTH TIPOLIECCa YIPaBICHMUS.

Komnanust Schneider Electric — MupoBoil sKcmepT B 00JacTu
VIIPaBJICHNsI OJIEKTPOIHEPTHeil — TIpeAcTaBiasieT HOBBIM Modicon
M580 — mepBbIit B cBOeM KJlacce MHHOBALIMOHHBIN KOHTPOJLIEP IUISI aB-
ToMmatu3annu HenpepuiBHBIX TT1. Mcnons3oBanue Ethernet rexHomorumn
Kak 6asuca HOBOro kKoHTposuiepa Modicon M580 naer crienpaiucram
TIPOMBILIIEHHBIX MPEANPUIATAN ¥ WHXWHUPUHTOBBIX KOMITAaHWN BO3-
MOXHOCTb TIPOEKTUPOBATh, BHEAPSTH, a TAKKe yIpaBisiTh TI1, akTHBHO
VICTIONIB3YsI BCE MPEMMYLIECTBA OTKPBITBIX CETell YIpaBIeHUs: HHTerpa-
LIUST PA3JINYHBIX YCTPOMCTB, MPO3PAYHbI JOCTYIT KO BCEU TeXHOJIOTUYE-
CKO#l ”H(GOPMALINH 1 MTOBILIEHHAsI CKOPOCTb OOMEHA TaHHBIMH.

Slnpom HOBOTO TiepesoBOro KoHTposuiepa Modicon siBisieTcst
MuKporpoieccop cemeiictBa SPEAr, mmerommii BCTpOGHHBIN aeTep-
MUHHPOBaHHBII cTaHIapT cBsizu Ethernet, UCTIONB3yeMBbIil BO BCEX KOM-
MYHMKALHUSIX, BKJIIOYasi OOMEH TaHHBIMH 110 BHYTPEHHEH IIHE HIaCCH.
B pesynbTaTe HOCTUTAETCSI HOBBIN YPOBEHb MPO3PAYHOCTH U MPOU3BO-
JUTETbHOCTH 0e3 HEOOXOAMMOCTH PYYHOW HACTPOWKM KaXIOTo TOI-
KJIoueHHoro ycrpoiictBa. TexHosorusi SPEAr ucrosib3yer craHmapt
cBs3u Ethernet 11s1 KOMMYHMKALMiT IO MaruCTPaIbHON, KOHTPOJIBHOM
(yripaBiisiioleit) IIMHe ¥ BHYTPEHHEH IIMHE Iaccu (MexX0I0uHasT/MexX-
KOMITOHEHTHas), YTO B 3HAUMTEIBHOI CTETIEHH YIIPOIIAET WHTETPALINIO
Pa3IMYHOro 00OPYIOBAHKE B ENMHYIO CUCTeMY yrpaBieHust. [IpoTokos
Ethernet Takxxe mcmosb3yercs ISl pabOThl C JIOOBIMU YCTPOKCTBAMU
B CETH, HANPUMEP: YCTPOUCTBA PACTIPEACTCHUsI JIEKTPOIHEPIUU, HI3-
KOBOJIBTHBIC IIUTHI, CUCTEMbl 9HEPrOMEHEeIKMEHTa, KOTOpbIe BMeCTe
COCTAaBIISIIOT €AUHYIO, TIOJTHOLICHHYIO M OTKPBITYIO CUCTEMY YITPABICHMUS
TIPEIIPUSITAEM.

BeriencTBue Takoro moaxona MHOTHE THUITBI TAHHBIX JIETKO O0BEIM-
HUTD B €IMHYIO CHCTEMY YIIPaBJICHNUS U CAETaTh JOCTYITHBIMU [UTSI Ollepa-
TOPOB, TOMOTasi UM B BBITIOJIHEHUH CIIEAYIOLINX 3a1a4:

* MpOBefeHNe OBICTPOIl OWATHOCTUKM M BBISIBJICHHE MPUYUH BO3-
HUKHOBEHUSI PA3IMIHBIX TPOGIIEM;

* MOJydYeHHUE TOCTYIa K LEJOCTHBIM ¥ TOYHBIM AaHHBIM, HEOOXOIM-
MBIM JUTSI IPUHSITHSI CBOEBPEMEHHOTO PEILICHMUST;

* TIPUHATHE 000CHOBAHHOTO PEIIEHMS TI0 9HEPTOMEHEDKMEHTY;

* COKpAIlleHHe BpeMEHU MTPOCTOEB Garonapsi moapooHou nHdopma-
LI O CUTHAJIAX TPEBOTH M COOBITHSIX.

CoBpeMeHHbI# IByxbsinepHbIii ARM-Tporieccop sIBIsIeTCS OCHOBOM
Modicon M580. OH o6ecrieurBaeT BHICOUYANIINI YPOBEHb BHIYMCIUTEIb-
HOIi MOIITHOCTH M IIMPOKHE BO3MOXKHOCTH MOAKIIOUEHHMIA, YTO TO3BOJISI-
€T peajiM30BbIBaTh (hyHKIMK OE30MaCHOCTU B KOHTPOJUIEPE, IMOBBILIAs
€ro YCTOMYMBOCTH K K1Oepyrpo3am. Kpome Toro, ¢ BO3MOXHOCTBIO M3-
MeHEeHHsI KOHOUTYpaIlMY B PEXUME PEaTbHOTO BPEMEHHU CIIEIMATUCTaM
TIPOMBIIIIEHHBIX TPEANPUATHII OOJIbIIe He HY>KHO OCTaHABIUBATH IPO-
M3BOJICTBEHHBIN MPOIIECC, YTOOBI OOABUTH MITH YAATUTH MOLYJIb M H3Me-
HUTb apXUTEKTYPY, WK JaXe MOANDULINPOBATH MPUIOKEHNUE.

OOHOBJIEHNE CYIIECTBYIOIIEro napka KoHTposutepos Schneider Electric
Ha Modicon M580 BO3MOKHO 6€3 IOTOJTHUTEIbHBIX MHBECTHUIIHIA B TOBTOP-
HBI/l MOHTa3K ITPOBOJIOB OT IOJIEBBIX YCTPOICTB, Pa3paboTKy MPUKIATHON
TIPOTPaMMBI ¥ TIEPEMIOATOTOBKY OOCIY>KMBAIOILETO ITepCoHama. Y CcTapeB-
mast cuctema Telemecanique I/O TSX 7 MOXeT ObITB JIETKO MOIKITIOUEHA
K Modicon X80 ¢ momMolibio MTHHOBAIIMOHHOTO MEePEXOIHOTO ajanTepa,
KOTOPBI! 00ECTIEYUT OBICTPYIO MUTPALIMIO HA HOBEUIIIE TEXHOJIOTUH.

Muxkpornporieccop SPEAr mo3BojisieT MCMOab30BaTh MpPEeMMYIIe-
crBa craHaapta Ethernet coBmectHo ¢ mrHoi Bus X simHeiiku Modicon
Premium, yTo maeT BO3MOXHOCTB IIMPOKOTO BBIOOpA PaslMYHBIX LIEH-
TPAIbHBIX MPOLIECCOPOB U3 JIHeeK Modicon ¢ eqrHOIl CyllecTBYIOIIEi
CHCTeMOli BBOIa/BbIBOAAa 03 MOBTOPHOTO MOHTaXXa HOBBIX Kaleneii
OT ToJIeBBIX ycTpoiicTB. CymiectBytoniee npukiagHoe [1O MoxeT ObITh
WICTIOJIB30BAHO TMOCJIE TIPOBEAECHNSI MUHUMAJIBHOM OTTafKH.

Modicon MS580 sBisieTcsi 4YacTbl0 KOMIUIEKCHOM M HMHTErpUpPO-
BaHHOWM apXUTEKTYpbl aBToMaTtu3aumu PlantStruxure oT KommaHuUK
Schneider Electric. PlantStruxure o0benuHsIET PeLIEHUs 1O TeJIEMETPUH,
TUIK/SCADA u PCY ¢ NoJHBIM NepeyHeM CEPBUCOB Ha TMPOTSKEHUH
BCEro XM3HEHHOTO 1IMKJIa CUCTEMbI YIIPaBJIeHUs ISl MOBbILIEHUS 3(dhek-
TUBHOCTH Mpeanpustyii. PlantStruxure mpenHasHaueHa ajist ONTUMU3ALIIN
paboThI MepcoHaia KOMIIAHUM, a TAKXKe MOBBIIICHWUS HAIeXHOCTH U OT-
kazoycroitunBoct TI1 Ha mpeampusiTiy, oGecreuynBasi KOHKYPEHTHbIC
MpeuMyIecTBa 6e3 yiuepoa IUisi UTOTOBBIX MMOKAa3aTesieil MPUObLTEHOCTH.
Cucrema 1CIoIb3yeT MHHOBAIMOHHbBIE TEXHOJIOTHM OeCIIOBHOI Mepenain
JIAHHBIX MEXTY crcTeMoit yrpasieHust TI1 u cucTeMoit yrpaBieHYs TpeNi-
MIPUSITHEM, TIe HEOOXOIMMbIE MPOU3BOACTBEHHBIE JaHHbBIE MPEIOCTABIS-
I0TCsI OTBETCTBEHHOMY JIMILY B TPEOYEMBbIil MOMEHT BPEMEHHU, OIITUMU3UDYSI
TIPOM3BOACTBEHHBII TPOLIECC 1 MOBBILIAS €T0 SHEPro3(HHEeKTHBHOCTb.

Hoselit Modicon M580, coBmelniasi Bce IMepeunCIEHHbBIE BO3MOX-
HOCTH, SIBISIETCSI ONHUM M3 KITIOYEBBIX KOMIIOHEHTOB OIEPAIlIOHHOM
sddexkTuBHOCTU PlantStruxure ¢ yaydlieHHBIMA BO3MOXKHOCTSIMU B 00-
JIACTSIX MHTETPAallii M MOOWJIBHOCTH.

Http.//www.schneider-electric.ru
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