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Otnagka u 3arpy3ka I1O B KOHTpPOJJIEPHl MOXET
MMPOU3BOAUTHCS KaK JIOKAJTBbHO (TI0 MECTY YCTAHOBKW,
HanpuMep ¢ moMolibio Notebook), Tak v Mo JTOKaabHOMI
TeXHOJ0rn4Yeckom cetu — uepes [I1DBM aucrneTyepcko-
TO ITyHKTAa.

HayuyHo-TexHuyeckuii noreHuuan kommnanuu DI
TTO3BOJISIET YCTIENTHO pa3pabaThiBaTh U BHENPSITH CUCTE-
MBI aBTOMAaTU3allMU ¥ JUCIIETIePU3AIIMU Ha CAMBIX pa3-
HOOOpa3HbiX o0bekTax. IlompazneneHuss KOMMOAHUU
WMEIOT Bce HEOOXOMMMBIE JIMIIEH3UY Y TapaHTUPYIOT BbI-
TTOJTHEHME BCEX TANOB pabOT HaUMHasK OT 00CIIeIOBaHMS

OBCY)XOAEM TEMY...

O00BEKTOB M 10 TIPOBEACHUS TapaHTUIHOTO U TIOCiera-
PaHTUITHOTO OOCITY>KUBAHUS C TPEOYEeMBbIM KaUeCTBOM.

Kommnanus ABI1 umeeT cBolo COOCTBEHHYIO MPOU3BO/I-
CTBEHHYIO 0a3y, Ha KOTOPOil TTPOM3BOIUT KOMITIEKTAIINIO,
MoHTax 1 TectupoBanue LA, a Takke (Tiepen oTIpaBKoA
3aKa34MKY) TIEPBUYHBII IPOTOH ¥ caavy (Ha TUTOIIA/IKE MC-
TIOJTHUTENSI) BCEl CUCTEMBI OUCIIETYepU3aliiu B cOOpe
(C UCTo/Ib30BaHMEM UMUTATOPOB O0BEKTA), a TAKXKE yued-
Hyto 6a3y. [ToMrmMo miepBUYHOTO O0y4YeHUsST OOCTYKMBatO-
IIETO TIepCcOHaIa TIPOBOMASTCST JABYyXHENENbHbIE YITyOJeH-
HbIE KYpChI OOY4EeHUSI C OTPHIBOM OT ITPOM3BOJICTBA.

Yeapoe Anodpeii Basenmunosuu — cen. dupekmop xkomnanuu JI11.
Koumakmmuvie meaeghonvi/chaxccor: (495) 995-00-12, 423-85-44.

Y MHbIE QEPEBHU

E-mail: uav@dep.ru Http.//www.dep.ru

H.H. YKunetkoe (Komnanus Mpocodr)

Paccmotpetbi ocHoBHbIE MAEM M MPHHLMALI, PeanM3oBaHHbIe KoMnaruesi [pocodt npu cosaaHMM nepeoro NpoekTa "MHrennexTy-
ansHoro" komemkHoro nocenka. Ocoboe BHUMAHME YAEneHo BOMPOCAM ABTOMATH3MPOBAHHOIO YIPABAEHMS MHKEHEPHBIMM CHC-
TEMAMM M MOCTIERYHOLLETO CHUKEHM PACXOFOB MU SKCMTyaTaymm OMOB. Vigeu, 3aroxeHHbIe 30eck, HAMAYT NPUMEHEHME He TOb-
KO B QHQIIOMYHBIX MPOEKTAX KOTTEMKHOIO CTPOMTENLCTBA, HO MOTYT GbiTh MOME3HbI MPU CORAHMM ABTOMATM3MPOBAHHBIX CHCTEM
DKKX MHOrosTaskHbIX MHKPOPAHOHOB, OPUCHBIX M MPOMIBOACTBEHHBIX MOMELYEHMET MPOMBILLITEHHBIX MPOM3BOACTS.

PriHok HenBrxumocTu B Poccuu — cambiil ObICTpO-
pacTyliMil U caMblii IPUBJICKATEJIbHBIN 151 UHBECTULIMA.
3/1ech KOHKYPUPYET JOCTATOUHO MHOTO UTPOKOB, W IS
YCIIEITHOW paboThl KOMITAHUSIM TIPUXOIUTCST (hOPMUPO-
BaTh YHUKAJbHBIE TOPTrOBbIe TpeioxeHus. OqHuM u3
HUX CTaJo TipeioxkeHrne Komnanuu "Mukom-Hensuxu-
MOCTB" TIO CTPOWMTENbCTBY MHTEIJIEKTYaJIbHBIX' KOT-
TEIKHBIX TTOCEJIKOB B OyrkaiimeM [TomMocKoBbe, KOTO-
poe aeT KIMEHTY He TTPOCTO 3arOPOHOE XWIbe, a BO3-
MOXHOCTh TIOJIHOLIEHHOW aKTWUBHOW >XW3HU, BO3MOXK-
HOCTb HAXOIUTKCS B MH(GOPMAIIMOHHOM I10JIe M BMECTE C
TEM YyBCTBOBATbH CE0SI 3alTUIIIEHHBIM.

Kommnanus [MpocodT akTHBHO ydyacTBOBajia B pa3pa-
0OTKEe W peayn3alliv JaHHOTO TPOEKTa COBMECTHO C
koMmmnaHuen "MukoMm-HenBrkumocTts".

Undopmaumonnas uxpacrykrypa — "He B necy >xusem"

YacTe Jrofeil moKymnaeT 3aropogHble JOMa B TTOMCKAax
TULIVHBI, YeAWHEHWS] U OTAbIXa. Takoil KOTTemkK Omke K
Jlade, 9eM K IMOCTOSTHHOMY XWJIblo. Ho MHOTHE JIfonm XOTST
>KUTh B 3KOJIOTUYECKU OJIATOTNPUSTHOM MECTE M aKTUBHO
paboTaTh, UMETB TTOCTOSTHHYIO CBSI3b CO CBOMM OHM3HECOM.
CoBpeMEHHOE Pa3BUTHE CPENCTB KOMMYHWKALIMM TIPENO-
CTaBJISIET TAKME BO3MOXHOCTH. PertieHne o nmpokianke omn-
TUYECKOTO BOJIOKHA B KaXJbII KOTTEIK BO3MOXHO TTOKa-
xercst foporuM. Ho BO3MOXXHOCTH, TIPENOCTaBISIEMBIE BbI-
COKOCKOPOCTHBIM M HaJIe>KHBIM KaHAJIOM CBSI3U (TTOIKITIO-
YeHue K ceTH Internet; cMCTeMBbl OXpaHHOW M TIOXapHOM
CUTHAJIN3ALNK; TeJEeBUIECHUE (B NaJTbHEWINEM KaHaJbI
HDTYV); cucremsl qucneryepusaiuu KKX; tenedonus),
JIAf0T OTPOMHBIE MPEMMYILIECTBA, W TIO3BOJISIT HApAIIWBATh
7X B OyIylieM o Mepe pa3BUTHST HOBBIX TEXHOJIOTWI 0e3
OOJIBIINX KA TAIOBJIOXEHUH.

B kxauecTBe KOMMYTaTOpPOB U MeIHNa-KOHBEPTOPOB B
MPOEKTe MPUMEHEHO 00opynoBaHue koMmmnaHuu Cisco.

Mano noctpourts, ellie u cogepXarb HY>XHO
Ipu peann3zaiivi IpOEKTOB KOTTEKHOTO CTPOUTENBCTBA
OOJIBIIMHCTBO KOMIAHUN-UHBECTOPOB PACCUUTHIBAIOT Ha
TOJTyYeHrEe MPUOBLTU TOJIBKO OT Pa30BOM MPOMAXU KOTTE-
Kel 1 3eMiu. JIoMOTHUTENbHYIO PUObLIL PUBITEP MOXKET
MOJTy4aTh OT SKCIUTyaTalluy MOCTPOEHHOTO TMOCeNKa, MpU-
YeM B T€UYEHUE JUTUTETbHOrO BpeMeHU. Bo BceM mupe 3Kc-
TUTyaTalysl XWUIbsl SIBJISIETCS] TPUOBLTHHBIM OM3HECOM, U Ca-
MBIM BaXXHBIM (DaKTOPOM TIPU 3TOM CTAHOBUTCS ONTUMM3A-
LIMS 3aTpaT Ha SKCIUTyaTalyio. B OCHOBHOM 3TH 3aTpaThl
CKJTMIBIBAIOTCS U3 3aTpaT Ha TEKYIIHIA PEMOHT U cofepxka-
Hue HeoOxoauMoro mnepcoHana. Ho B aeliCTBUTENILHOCTH,
OoJblIMe 3aTpaThl IPUHOCUT YCTPAHEHME aBapuil U UX TO-
cnenctBuil. CHIDKEHME BEPOSITHOCTM BO3HUKHOBEHMS aBa-
pUYii U MUHUMU3ALMS UX TTOCIEACTBUI — CaMOe IJIaBHOE yC-
JIOBHE ONTUMU3ALMK 3aTPaT Ha COAEPXKAHUE XWIOTO (POoHTA.
BONBIIMHCTBO MOTEHUUATBHO aBapUHHO-OTACHBIX
MECT 3aKJIaJbIBAIOTCS €lIe Ha 3Tare MpoeKkTa. TO U UH-
XXE€HEPHBIE OIIMOKU, U SKOHOMMUST Ha MaTepuaiax u Tex-
HOJIOTUSIX, U OTCYTCTBUE HY>KHOU CUCTEMBI TUATHOCTUKU
¥ OOHapyxXeHUs aBapuii. [paMOTHBIN 1 1IEJIOCTHBIN N0~
XOJl K TIPOCKTUPOBAHUIO MOCEJIKA, KaK K KOMIUIEKCHOM
CUCTEME, BKJTIOYAIOIIEH BCE 3JIEMEHTHI CUCTEMbI KU3HE-
obecrieyeHusi, MO3BOJIIET ONTUMU3UPOBATh 3aTPaThl Ha
CTPOUTENBCTBO U MOCJIEAYIONIYIO dKCIUTyaTauuo. Bkito-
YEeHUE B MPOEKT LIEHTPAIU30BAHHOUN CUCTEMBI THMArHOC-
TUKU U OOHApYXXEHUSI aBapuil He MPOCTO MOAHOE, HO U
SKOHOMUYECKHU OMPaBIaHHOE PEIICHMUE.
B nepBy1o odepenp HY>KHO KOHTPOJIUPOBATh COCTOSI-
HUE U paboTOCMOCOOHOCTh CUCTEM OOIIErO MOJIb30Ba-
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HHA, aBaprMM Ha KOTOPLIX BJIMUAIOT Ha

MmoTpeduTeNieil: Bomo3aboOpHbIe CKBa-
SKUHBI; CUCTEMbI BOAOTIOATOTOBKH; Ka-
HaJIM3allMOHHO-HACOCHBIE CTaHIIWU;
OUNCTHBIE COOPYXEHUST; TpaHC(hOopMa-
TOpHBIC TIOICTAHIINU; Ta3opacrpese-
JIATEIBHBIC Y3ITbI.

HanexxHocth caMux yCTpOWCTB KOH-
TpOJIsi — ellle OJJHO BaXXHOE YCJIOBUE pa-

\/npaBneHme Xanwsu

o
60TOCITOCOOHOCTH CHCTEMBI. YCTaHABIIV- }.fﬁﬁmuwﬂl
BaeMBbIi B KaXIIOM U3 00BEKTOB KOHTPO- iu“"l

7151 Kad yrpasiaeHust TOJDKeH ObITh OC-
HAILEH PEe3ePBHBIM 3JIEKTPOIUTAHUEM,
CUCTEMOI1 TIOIOrPeBa U Pe3epBHBIM KaHa-
JIOM CBSI3U C AMCIETYEPCKUM ITYJIBTOM.
I[ToMMMO OCHOBHOIO ONTOBOJIOKOHHOIO
KaHaJia CBSI3 B COCTaBEe KOHTPOJLIEpa yc-
tanoslieH GSM/GPRS monem.

CurHanb!
aBapwi OT Apyrux

- Ehternet
YHMBepCOHBHbIM nogxopn

K pG3l1VI‘-IHbIM KIMUeHTam

VY kaxporo KiuMeHTa CBOM (prHAH-
COBBIC BO3MOXXHOCTH 1 CBOU IIPEICTAaB-
JeHus1 o Komgoprte. COOTBETCTBEHHO
CJIOXHO TIPEMJIOKUTH TOTOBOE pelle-
HIe, YIOBJICTBOPSIOINICE BCEX 3aKa3UUKOB.

Ecau paccMOTpeTh CUCTEMBI aBTOMATUKA B KOTTEIXK-
HOM ITOCEJIKE B IIEJIOM, TO MOKHO Pa3de/INTh UX 10 (PYyHK-
IUOHAJIBHBIM OCOOCHHOCTSIM M CTETICHM BaXHOCTH IUISI
XM3HeobecneueHnsT. HampumMep, oT HepaboTaomero 10-
MaIlIHero KMHOTeaTpa OTOIICHNE KOTTeIKa paboTaTh He
TepecTaHeT, HO IIPH YTeUKe Ta3a WK 3aTOTUICHUM IT0IBa-
Jla KaHaJIM3alliel Ka4ecTBO 3BYUYaHUsI aKKYCTHUKHU B KH-
HOTeaTpe yKe HEeBaXXKHO.

OnpenenuB HanboJjiee BaXKHBIM KpUTepueM Oe3orac-
HOCTb M XMBYYECTh MOXHO pa3Ie/INTh BCEC MMEIOIIAECS
CHCTeMBI Ha (DYHKIIMOHAJIBHBIE YPOBHU (pHcC. 1).

1. Yposens 6ezonacrocmu u xcusneobecneuerus — Bce CUC-
TeMBI, 63 KOTOPBIX HEBO3MOXKHO (DYHKIIMOHMUPOBAHNE KOT-
TeIKa: TIoIava 3JICKTPOSHEePI U, BOIBI, Ta3a, OTBOI KaHAI-
3anvy. ABapyifHasi CUTHAIM3ALMS 110 YTeUKaM, TToxKapHast 1
OXpaHHas CUTHAIM3AMs. B oTHOIIEHNN OCIemHIX (PYHK-
LIUM 3TOTO YPOBHS OTPAaHUYMBAIOTCS Mepeaadeii COo0IeHit
Ha IHCITETIePCKUI TYIIBT TTOCENIKa, KOHTPOJIIEPBI STHX CHC-
TeM OyIyT YCTaHABJIMBAThCA IO TPEOOBAHMIO 3aKa3uMKa C
Y4eTOM KOHKPETHOM KOH(MHUTYpaIliy KOTTeIKa.

[TapameTpsl, KOHTpOIUpYeMbIE CUCTEMOI Oe3omac-
HOCTH W KM3HEOOECIICUCHMSI: BBOI SJICKTPOITMTAHMS,
JIaBJICHUE Ta3a W BOIOBI (IMCKPETHO); yTeuKa Tras3a; 3aTOoI-
JICHUE TIOMEIeHUS; TIOAIIOp KaHaJIW3allii; TPEBOra OX-
paHHOU cUCTeMEI 1 moxapHas. KoHTposuiep mMmeeT He-
CKOJIBKO JOTIOJTHUTENIBHEIX BXOIOB TPEBOT OT APYTHUX
YpOBHEU aBTOMATUKU.

2. Ypoeenv unncenepnvix cucmem. K naHHOMY YpOBHIO
MOXHO OTHECTH BCE CHCTEMEI, TIpeaHa3HAYCHHEIE IS 00ec-
TIeYEeHNsI YCIIOBUH XXM3HU M KOM(OpPTa: KIMMAaTHUKH, OCBE-
meHusT U T.0. COCTaB 3TUX CHCTEM MOKET CYIIIECTBEHHO pa3-
JIMIAThCS B Pa3HBIX KOTTEMKAX W 3aBUCUT OT TPCOOBAHMIA 3a-

YpOBEHb UHXEHEPHBIX CUCTEM

YnpaeneHue knumaTtom
YnpaeneHue ocBelleHneM

yl'lpaBJ'IeHVIe BOpoTamu

Meawna
KOHBEPTOP

OnTOBOMOKOHHBIN kabenb

B —

YpoBeHb KOMMYHVKaLMK 1 pasBreyeHus I

* Ayamocuctembl

« Bugeocuctembl

« Internet n TenedoHns
* Mynetypym

* Mynstumeana

MaHenb
ynpaBneHust
KOMHaTow

MaHenb
ynpaBneHus
KOMHaTow

| ™= | [atuuk saTonneHus
YpoBeHb 6e3onacHocTn

XKusHeobecneyeHns [atyuk rasa
« BBop, anekTponutanusa

« [laBneHve rasa

« [laBneHvie Bogb!

* YTeuka rasa

« 3aTonnexue nomelleHus

« Moanop kaHanusauuu

* MNoxapHas TpeBora

. TpeBora CUCTEeMbl OXpaHbl

Puc. 1

Kazurka. BeiBoj uHbopManmum o paboTe 3TUX CHUCTEM Ha
LIEHTPAIBHOTO AUCTIETYEpa HE UMEET CMBICTIA, TaK KaK Taxe
TIPU MOJTYYEHUN CUTHAJIa 00 aBapuu HEBO3MOXHO CBOEBpE-
MEHHO MTPUHSTH MEPHI TTO €€ YCTpaHeHW0. ECITN XUbIIbI 10-
Ma OTCYTCTBYIOT, TO TTOTIACTh BHYTPb AUCTIETYEP WIA PEMOHT-
HbIIi TepcoOHal He CMOXeT, a 3(PMEKTUBHO JIOKAIM30BaTh
aBapuio 6e3 3TOro HeBO3MOXHO. [1py aBapusiX MHXKEHEPHBIX
CHACTEM €IVHCTBEHHOE, YTO CMOXET CHeNaTh AUCIIETYep —
OMOBECTUTD XWJIBLIOB O BO3HUKIIIEW HepusTHOCTH. MIMeH-
HO JIJIS1 9TUX LIeJIel MPeayCMOTPEHbI HECKOBKO TOTIONTHU-
TEJIbHBIX TUCKPETHBIX BXOJIOB B CUCTEME TEPBOTO YPOBHSI.

JucKpeTHbIe BXOABI U151 CBSI3U Pa3IUYHBIX YPOBHEU —
HauboJyiee YHUBEpCalbHOE pelleHue. JeJo B TOM, 4TO
B MUpE CYIIECTBYET OTPOMHBIA BBIOOpP 00OpPYIOBaHUS
C pa3IMYHbIMUA UHTepdeiicaMu, U TpeayragaTh, Kakoe
WMEHHO O0OpyIOBaHWE 3aKa3UMK IOXEJIAeT yCTaHO-
BUTb — cJioxkHO. Ho B 11060M KOHTpOJUIepe Bceraa MOX-
HO peajn30BaTh OUCKPETHBIN (peseiiHbIN) BBIXOMA, CUT-
HaJIM3UPYIOLIMIA O BOSHUKIIEH aBapuu.

3. Yposenwv cucmem pazeseuenus — CUCTEMBI ayINO, BU-
J1Ie0, KOMMYHUKAIIMOHHbIE U MPOYKE, aBApUU KOTOPBIX
HaMpsMYI0 He BIUSIOT Ha paboTOCMOCOOHOCTh CUCTEM
Ipyrux ypoBHell. K Tomy ke cocTaB 000pyq0BaHUS TaH-
HBIX CUCTEM BCETIA YHUKAJEH U 3aBUCUT OT UHAWUBUIY-
AJIbHBIX IOTPEOHOCTEN KUJBLIOB KOTTEIXA.

ITo HeKOTOPBIM BUIAM TPEBOT MOXKHO CBSI3aTh 3TU CU-
CTEMBI C KOHTPOJUIEPOM IMEPBOTO YPOBHS AUCKPETHBIMU
CHUTHAJITAMM.

O6s3atenbHblil M NPOMU3BOSIbHDBIN NAKET PeLUeHMiA
[Mpennarast KIMEHTY "yMHBIN KOTTEIX CIIOXHO M30e-
KaTh "HaBSI3BIBAHUS' TOTOBBIX pelneHuii. Ho, paznenns
CUCTEMBbI Ha YPOBHU, MOXKHO 4€TKO chopMUpOBaTh "0051-
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KoHTponnepbl ypoBHsi 6e3onacHocTt
1 XusHeobecneyeHns KoTTemken

Bopo3abopHblii y3en

KoTTemxu -
AL

e
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KommyTaTtopebl,
MapLUpyTVU3aTopbI

Cepsep

Pa6ouee mecTo avcnetyepa
CJ'Iy)KGbI aKcnnyarauum

Puc. 2

3aTeJbHBIN" 1 "TMIPOU3BOJIbHBIN" TlakeT pemreHuit. [Ipu-
YeM CTOMMOCTD TIEPBOTO Oy/IeT MUHUMaTbHOM. JIIsT K-
€HTa JTOJIKHO OBITh TIOHSITHO, YTO TOT TTAKeT TapaHTUPY-
eT 0e30MaCcHYI0 SKCIUIyaTallMio U KUBYYECTb €ro >KUJIn-
ma. MakTuyecku, MepBhIil ypOBEHb CUCTEM aBTOMAaTUKU
0oJjiee CBSI3aH C LIEHTPAbHBIM JUCTIETYEPCKUM ITyJTETOM,
YeM ¢ CUCTeMaMU KOTTeKa. M OTCyTCTBUE abTepHATUB-
HBIX BADMAHTOB 3TOW CHCTEMBI BITOJTHE OTIPABIaHO.
KoneuHo, nmest yxe BCTPOSHHYIO CUCTEMY aBTOMATUKH
TIEPBOTO YPOBHSI, OOJTBIIMHCTBO KJIIMEHTOB 3a[yMalOTCs HaJl
YCTAaHOBKOW JOTIOJTHUTEIbHBIX CHUCTeM. biaromapsi Tomy,
YTO TIpY pa3pabOTKe CaMOl KOHIEMIIMM TTOCETKOB OblTa
TPeIyCMOTPEHa BO3MOXHOCTh YCTAHOBKM JIIOOBIX CHCTEM,
BBITIOJTHEHHBIX TI0 Pa3TMYHBIM TEXHOJIOTHSIM, KIIUEHT UMe-
€T BO3MOKHOCTh CaM BbIOMPATh TTOJPSIIINKA Y TIPOSKTHI.

Opranuzaums o6cny)XMBaHMS NOCENKoB

YcTaHOBKAa aBTOMATM3MPOBAHHBIX CUCTEM KOHTPOJIST U
JMCTIETYEPU3ALIMY HEMOCTATOYHA /IS PEIIEHNST 3a1a9H OTT-
TuMaibHOro yrpasieHus KKX mocenka. TexHuka MOXeT
HOPMAJIBHO pabOoTaTh TOJIBKO TOTHA, KOTAa OHA COTIacoBa-
Ha ¢ BO3MOXXHOCTSIMU U OpraHu3alueil padboThl 00CTyXHU-
Bamolero nepcoHana. CocraBiieHNe CIy>KeOHOW MHCTPYK-
LIMM U pacTripefieieHue padbourx MeCT MepCoHaIa — OfHA U3
HEOThEeMJIEMBIX YacTell TIPOeKTa aBTOMATU3aI1H.

IIpu paccMoTpeHMU BCeX BO3MOXKHBIX aBapUITHBIX
CUTyalMii CTaJIO SICHO, YTO B TIOCEJIKE IOJDKHO OBIThH IBa
orneparopckux pabounx Mecra: aucneryep KKX wu ne-
SKYPHBIN CITy>KOBI OXpaHBI.

MHdopMaliMoHHbIE TTOTOKU JUIS ABYX PaOOYUX MECT
00pabaThIBAIOTCS OJHUM CEPBEPOM, HO TMpeICTaBIeHUE
nHbopMmanmuy BeiBoaUTCA Ha pasHble [1K. OOycioBieHO
TaKoe pelleHrue TeM, YTO (PYHKIIMHU, KOTOPbIe HYXXHO BBI-

CucTembl obLero nonb3osaHnsa
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MOJIHUTh U PEATbHO MOXET BBITMIOJHUTDH YEJIOBEK,
JIOJDKHBI coBafath. Hanpumep, nucnerdep 2KKX

e B
Kotremm E’T"ﬁﬁl{nﬁﬁ"' Guorewa sonoouwmoTit e CMOJKET TIPABIITBHO OTPEArMpOBaTh Ha TPEBOTY
ol N OXPaHHOI CHCTEMBI, a IEXYPHBII CITy>KObI OXpaHbI
L"'?' ?'-ilﬁﬁ"l TpaHChopMATOpHLIC HE CMOXET IPUHATb MEP 110 JMKBAJALWU ABaPUU
- L BOZIOTIPOBOZA. 3apaHee MPEIyCMOTPEB pas3iesieHne

TTOJTHOMOYMH 1 (PYHKITI MOXHO 00€CTIeYUTh HOP-
MaJIbHYIO PabOTYy CIIy>KO MOCEJNKa.

Ente omHOl cTaTheit 3aTpar Ha coaepKaHue To-
ceJTKa SIBJIsIeTCsT 3aprriara repcoHana. M yem MeHb-
11I€ €T0 YNCJIEHHOCTD Y KBATM(UKALINS — TEM MEHb-
e cymMma 3atpar. [paMoTHO pacmipenenuB (hyHK-
1IMY ¥ COCTABMB Ha 3TAre MPOeKTa ITaTHOe pacTiy-
caHuWe M JOJDKHOCTHBIE MHCTPYKIIMW, MOXHO CHM-
3UThb BJIMSHUE YeJIOBEYECKOro (hakTtopa Ha paboTy
CUCTEMHBI B 11eJIoM. BMecTe ¢ TeM BOZHMKAeT Mpo-
OremMa KOHTPOJIS 3a neiicTBusiMu niepcoHana. Cuc-
TeMa aBTOMATWKM JOJDKHA HE TOJBKO COOOIIAThH
JMCTIETYEPY O BOSHMKHOBEHUY aBapyii, HO U (PUK-
CUPOBATh BpeMsl TIOCTYIICHUS TPEBOTH U BPEMSI pe-
aK1Mu nepcoHaia (puc. 2).

Pabouee MecTo aexypHoro
cnyx6bl OXpaHbl

Peanusauus npoekra — y4ectb Bce

YauThiBasi HEOOXOMUMOCTD peaan3aiuu MHO-
>kecTBa (DYHKINIA, BHICOKYIO HaeXXHOCTh CHUCTE-
MBI ¥ MaJio€ BpeMsI TSl peain3alivi TPoeKTa ObLIO TIPU-
HsTO peureHue o mpuMmeHeHun SCADA-makera Genesys
¢upmbl Iconics. 3aTpaTel Ha ero NPUOOPETEHUE MOXKHO
CYUTATh TIOJTHOCTBHIO OTPABIAHHBIMU, YYUTHIBASI BBICO-
KYIO CTENeHb TOTOBHOCTHU TPOTPAMMHOTO TIaKeTa M Ma-
JIbIe CPOKW BHEIPEHUSI.

Bbibop ammapaTHBIX CpefcTB, C TOMOIIBIO KOTOPBIX
MOXHO peajii30BaTh paclpee/ieHHYI0 CUCTEMY YIIpaBJie-
HUSI, Ha PBIHKE OrpoMeH. M momoOpath Ui peanv3aiu
MPOEKTa TOT WX WHOW KOHTPOJUIEP HE TIPEICTABIISIET OCO-
6oro Tpyaa. Ho B neiCTBUTEILHOCTU HY>KHO OCHOBBIBATh
BBIOOD HE TOJTLKO HAa CTOMMOCTH CaMOMA aIllapaTHOM YacTu,
HO M Ha CyMMe JIpyTHX 3aTpar Ha ee IpUMeHeHMe. A 3aTpa-
ThI MOTYT MHOTOKPATHO TIPEBHIIIATH CTOMMOCTH "kese3a”.

1. Ilpoepammuposanue. Hammuue KBanrbuIMpOBaHHOTO
TepCcoHaIa CIOCOOHOTO B TpeOYeMbIii CPOK MOATOTOBUTH He-
ooxonumoe ITO mist cucteMbl — O4eHb BaxKHbIM (akTop. Ya-
CTO UISI 3TOTO TIPUXOAWTCS TIPOBOAWTH JOTIONHUTETHHOE
oOydyeHre TiepcoHala WM HaHUMAaTh JOTIOJTHUTEIBbHBIX CO-
TPYAHUKOB. YHUBepcalbHOCTh [1O TO3BOJSET COKPATUTH
CPOKM BBITIOJTHEHUS 3TOTO 3Tara 1 MUHUMU3UPOBATh YMCIIO
ommbok. B maHHOM ciydyae HaubosbllIel YHUBEPCATbHOC-
ThIO 00anaet cpeaa pazpadorku CoDeSys. [TporpaMmmHbIi
TaKeT TOIEPXKUBAET OOJBIIIOE YMCIIO KOHTPOJUIEPOB pa3-
HBIX TIPOU3BOAMTENICH U TISITh SI3BIKOB TIPOTPAMMUPOBAHUS
IEC 61131-3, 1 0CBOMTbL €€ MOXHO 3a MeCSI. A 4eoBeK,
WMEIOIIMI OMBIT paboThl B 11060M U3 s13b1k0B 1L, LL, FBD,
ST wiu FC, MmoxeT cpa3y npuctynarb K padote. B kauectse
arnmapaTHoii 0a3bl pelieHo ObUIO TPUMEHUTH KOHTPOJUIEPHI
HeMetkoit kommaan WAGO. Y kontpomiepos WAGO 1/0
cepun 750 eCTh BAXKHOE ITPEUMYIIIECTBO — OOMJIME TOTOBBIX U
OecrIaTHbIX OMOIMOTEK HDYHKIMI U (PYHKIIMOHATBHBIX OJT0-
KOB JUTsT OOJTBIIIMHCTBA YaCcTO BCTPEYAIOIITUXCST 3a1a4.
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2. Cpoxu nocmasku. He cekpert, 4To y OOJIBIIMHCTBA TIPO-
M3BOIUTENIC HY:KHYIO TTPOMYKIIMIO TTPUXOINTCS 3aKa3bIBaTh
TIPEABapPUTETBHO, TIPIIEM CPOKHU TIOCTABKU MOTYT OBITh BECh-
Ma CYIIECTBEHHBIMH. Jle/To vale BCero B TOM, UTO IPOU3BO-
JIATEITh 3aITyCKAeT U3IENINE B TIPOM3BOICTBO TOJIBKO IIOCTIE TI0-
JIyJeHMs 3aKa3a. Y KPYITHOCEPUIHBIX TIPOM3BOIUTENICH eCTh
IIBa TIPCVIMYIIIECTBA — TIOCTOSTHHOE TTPOM3BOACTBO (HEOOJb-
1LIM€ CPOKM MOCTaBKM) U OoJsiee HU3Kasl LigHa, YTO 00YCJIOBIe-
HO MEHBIIIVMH 3aTpaTaMM IIPH KPYITHOCEPUITHOM ITPOM3BOI-
CTBE. YBEIMUECHNE CPOKOB BBITIOJTHEHUS BCETO TIPOEKTa M3-3a
3aiepKeK B MTOCTaBKAX HECET MOIOTHUTEIbHBIC M3ICPKKA B
BUIC "3aMOpaXMBaHMS' IEHET, a TP
paboTe Ha KPSOUTHBIX (PHAHCAX — 3TO
JOTTOJTHUTCITBHBIC TIOTEPH.

3. Cosmecmumocms u yood6cmeo
MOHmadxNca. DTU TPOOJIEMbl HYXXHO
BHMMATEJIBHO PacCMOTpPETh Ha 3Talle
3CKU3HOTO IpoeKTa. YacTo m3-3a rmpo-
CTEHIIE HECTBIKOBKMA Pa3beMOB WU
3JIEKTPUICCKHX TTapaMeTPOB CHTHajIa
TIPUXOANTCS Ha 3Tallec MOHTaXa HC-
KaTh IIyTU WCIIPABICHUS WM IaXkKe
MpUOOpPETaTh MOTIOTHUTEIBHOE 000-
pyIOBaHME W TIPUHAIICKHOCTH. A B IIpoIlecCe MOHTaXa
BaXKHO TIPEAYCMOTPETh MEPHI TT0 3aIIIUTE OT OIIMOOK (MapKH-
POBKa, KOIMPOBAaHME pPa3beMOB). XOPOIIO IPOXyMaHHAsI
koHcTpykimst WAGO 1/0O cepum 750 okaszanach Haubosnee
YIOOHOM ITPY MOHTAaKe, OCOOCHHO KOTIa MMPUXOINUTCS IeIaTh
TepeKOMMYTaLIMIO "Ha MecTe". A TIpM 3aMeHe OJHOTO THIIA
JaTYMKa Ha IPYToii TpeOyeTcs 3aMeHa TOJIEKO OHOTO MOLIY-
JIsT ©6e3 CHATHS 13 TIKada yrpaBIeHHs BCETO KOHTPOJIIepa.

4. Iloddepucka sxcnayamayuu. CUcTeMa IejacTcs B
pacueTe Ha JUIMTENIBbHBIN CPOK 3KcIuTyatamn. Cpok IoI-
IEpKKA TIPOU3BOIMUTENIEM CBOCH IPOAYKLIHMU ITOJKCH
OBITH B JaHHOM ciydae =10 ser.

Cneumduka peLueHmii

B xoze paboTsI Hazl IPOEKTOM BBISICHIIIOCH, UTO B HO-
MEHKJIAType [IaXe CaMbIX KPYITHBIX 3apPYOeKHBIX IPOU3BO-
IWTENel HeT HEKOTOPBIX BUIOB OOOPYIOBAaHMSI, TIOIXOMSI-

BUBITUOTEKA
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KX TN pOCCUICKUe ycaoBusl. Hampumep, cyliecTByro-
1K€ JATYNKU 3aTOIUIEHUS U MPOTEYeK MO0 He paccyuTa-
HBI Ha HY:XHBII TeMITepaTypHBINA TUAIIa30H, JIMOO HEe CThI-
KYIOTCSI CO BXOJaMU KOHTpoJu1epoB. CrieliuanabHO AJ1s MpHU-
MEHEHMSI B KECTKUX YCIOBUSIX SKCIUTyaTalliM ObUIM pa3pa-
0OTaHbl JATYMKU 3aTOIUIEHUSI, paboTamoIre Ha KOHAYK-
TUBHOM TIpUHIIUITC. BBICOKYIO YCTOMYMBOCTE K BO3MOXK-
HBIM XUMITYECKU arpeCCUBHBIM CpellaM 00eCIIeuMBacT I10-
KpBITHE KOHTAKTHBIX 3JIEKTPOJIOB 30JI0TOM U CHelaabHast
TEXHOJIOTUS MOJIMMEPHOTO MOHOJIMTHOTO Kopmyca. OnTu-
MaJIbHO TIPOAyMaHHAasl KOHCTPYKIIUSI 00ecIieunsia HEBBICO-
KYI0O CTOMMOCTb HAaTYMKa W YHHBEpCalb-
HOCTb €ro MpuMeHeHus (puc. 3).

Ewme omHa TexHudyeckas mpobiiema
noTpedoBajia OPUTHHAIBHOTO pellie-
HUST — HEOOXOIMMOCTh 0OecTieueHu st Oec-
nepedoHOro MUTaHUSI KOHTPOJIJIEPOB.
JIist CHUXKEHMSI CTOMMOCTH 00OopyaoBa-
HUS ObUIM pa3paboTaHBl JTOCTATOYHO
MPOCTHIE U HAZIEXKHBIE YCTPOICTBA, 00ec-
neyrBawIIde 3apsij akKKyMyJIsITOpOB U
aBTOMATUYECKOE MEePEKITIOYEHUE HATPY3-
KA TIpYA TpONagaHUM OCHOBHOTO ITUTAa-
Husg. I[lpumMeHeHHe pacIpoOCTpaHEHHBIX Te¢PMETHUHBIX
CBUHIIOBBIX aKKYMYJISITOPOB MO3BOJIMJIO B HECKOJIBKO pa3
CHU3UTH CTOMMOCTD pellIeHUS 110 CPAaBHEHUIO C MHIYCT-
PHUATBHBIMA CHUCTEMaMM 3apy0eKHOTO IIPOU3BOICTBA.

baza pns cepuiiHbix pelueHuit
Peanusanmst Takoro KpymHoOro v MepCreKTUBHOTO MPo-
€KTa — TIEPBBIN OIBIT CO3JAHWSI ABTOMATU3WPOBAHHOTO
KWJIOTO Tocenika. Ho OCHOBHBIE MIEW W TPUHLUIIBI, 3aJ10-
>KEHHBIE 3IeCh, HAlIyT MPUMEHEHUE HE TOJIBKO B aHAJIO-
TUYHBIX TIPOEKTaX KOTTEIDKHOTO CTPOUTENILCTBA, HO MOTYT
OBITh MOJIE3HBI TIPX CO3TAHNV aBTOMAaTU3MPOBAHHBIX CHC-
TeM 2KKX MHOrosTaxXHbIX MUKPOPAOHOB, O(MUCHBIX U
MPOU3BOJACTBEHHBIX IOMEIIEHUI MPOMBIILIEHHBIX TPOU3-
BoncTB. [1o Mepe pa3BUTHS CUCTEM aBTOMAaTU3alluy U OI-
TUMU3ALNN TIPUMEHSIEMOTO 000PYIOBAHUST CTOUMOCTBD Ta-
KHX PEIICHUI MOXET OBITh CYIIIECTBEHHO CHUXKEHA.

Kuaenrxoe Huxoaaii Huxoaaesuu — menedncep no npodykuyuu komnanuu Ilpocogpm.
Koumakmmuuiit meaegon (495) 234-06-36. Http://www.prosoft.ru

TEKYLLIEE COCTOSAHUE PbIHKA CHI B OBJTIACTU NMPOTPAMMHbIX N TEXHUYECKUX CPEOCTB ABTOMATU3ALIMA
n PALI,VIOHAJ'IbeII;I BbIBOP CPEACTB [J191 KOHKPETHOIO OBBEKTA
Mog pepakumeit 3a8. na6. METOgoB aBTOMATM3AUMM npoussoactea MHctutyta Mpobnem Ynpasnenns PAH 3.J1. Muykosuua.

OB6bekTmBHbIE OMMCAHNA, AHANM3 M COMOCTABNEHNE BAXKHEMLUMX MO-
Ka3aTenesi CPEACTs OTEYECTBEHHbIX M 3aPYBEXHBIX MPOMIBORMTENES
8 0630paX:

Buinyck 1. "Mporpammsr cassu oneparopos ¢ MTK (SCADA-npo-
rpammbl) Ha pbitke CHI", Bepeus 8, 2004 r.;

Boinyck 2. "MukponpoleccopHble NPOrpaMMHO-TEXHUYECKME KOM-
nnekcs! (MTK) oreuectsentbix dupm", Bepcus 7, 2004 r.;

Beinyck 3. "Cetesble KOMNIEKChI KOHTPOMNEPOB 3aPYBEXKHbIX GUPM
Ha peiHke CHIM", Bepcus 3, 2005 r.;

Boinyck 4. "MukponpoleccopHble pacnpefesneHHble CUCTEMbI Y-
paeneus Ha peiike CHI™, Bepcus 4. 2005 r.;

Beinyck 5. "lNepcnekm1eHblie NporpammHbIE 1 TEXHUYECKME CPERCTBA

QIBTOMATM3ALMM: MX CTAHRAPTM3ALMS, CBOWCTBA, XAPAKTEPHCTMKH, 3¢+

$ektmsHocTb akcnnyataumm', Bepcus 3, 2004 r;

KoHkypcHbisi BbI60p cpeacts u cuctem nop KOHKpeTHbIe TPeGoBaHMUS:
"MeTopmKa npoBepeHMs KOHKYPCA' C MPUIOXEHMEM MPOrPAMMbI

"Bbluncnenme oBLyeit paHXMpPOBKM KOHKYPCHbIX 30SBOK M QHONM3 pPa-

6otbl akcnepros'. Bepcus 2. 2004 r.

Cripasku no nproBpeTenmio Mo6o# 13 NepeyrcrieHHbIX PaBoT MOX-

Ho nonyunts y D.J1. Muykoeuua no ten. u bakcy (095) 334-90-21,

no E-mail: itskov@ipu.rssi.ru
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