
AKTMBHOe pa3BH3He HeitiTexHmintiecKoro KOM-

rmexca, pacumpeFune ouch' 0613eKTOB xpaHemim H 
c6bJTa MOTOpHbIX TOIIIIHB CTaBHT HOBble 3a,aa∎ nt no 
o6ecnegeHmo 3KaTiorwiecKo1 6e3onacHocTH, 1.4H-

(kopmallmoHHomy conpommaeHmo npmpozwoxpaH-
H011 LICATellbHOCTH KOMFlaHHA—riacTiimKoH pbuiKa 
o6opoTa HeitiTexinmingecKofi npaayKumn. 

B HacTosnuee spew' pacunipmeTcst Komanexc yc-
ftyr,  , ripenociaB.rmembtx Ha aBTo3anpaHoqubtx CTaHITH- 
AX  (fiyillaunomnpyloT aBTOM06141113Hble moinxin, 
C034a1OTCH ueHTpm pemoHTa, MaTa3HHbl wllpoKoro 
ripodnuisi, pa3meLualoTcs1 06beKThl oftecTHeHHoro 
FIHTaH1,151. Pa3B14BalOLHaSICH flp0143B04CTBeHI-10-X0351A-

crseHHaR LtesrreAbliOCTb xapaKTepH3yeTcsi pa3H006- 
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B pa6oTe npeRcTaaneHbi peaynb-raTbi CLICTeMHbIX occriegoBaHmin npoueccoa yripalarieHivi oxpaHoA okpywaiotueci cpeAbi 
(00C) LJ1$ TeppinTopmaribHo-pacnpeReneHHhix npoin3BoRcTBeHHbIX 06beKTOB. PaCCMOTOeHbl OCHOBHble meToRonorviLieckwe 
nogxoribi, npeRrio>keFibi npoek-mbie N TexHit-feckine pewei-wi no coartaFiklio aep-mkanbHo-m-n-erptipoistaHHbIX InHcpopmautioH-
HbIX cmc-rem, o6ecne4maaiou.ivix akonormLiecKoe conpoaoKEteHme npoinaBoTtc-raeHHOIA geATeflbHOCTI/1 06beKTOB nepepa6o-rkm, 
xpaHeNtici N c6bn-a Hedp-rextiniLieckot) npogynimi. 

KrHoLieebie cnoea: vHclziopmaumoHlibie cincTembi, cmc-renni-iblin aHanin3, ynpaaneHme oxpaHat okpywalouteVi cpegbl, Tep-
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METHODOLOGICAL APPROACHES 
to the development automated information-analytical 

systems environmental management 
for the processing facilities, storage and marketing 

of petrochemical products 
M.V. Bayukin, candidate of technical sciences, Deputy Director of project management 
and information technology, JSC "Scientific and Production Company "DIEM" 
K.K. Necheuhin, Head of Environmental Systems Engineering, 
JSC "Scientific and Production Company "DIEM" 

This paper presents the results of studies concerning environmental management processes for geographically 
distributed production facilities. Considered main methodological approaches, proposed design and technical solutions to 
create a vertically-integrated information systems that provide environmental support industrial activity objects of processing, 
storage and marketing of petrochemicals. 

Keywords: information systems, systems analysis, environmental management, geographically distributed objects. 
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pa3HbIMI4 B14,aaM14 B034etiCTBH51 Ha °Km/mm.10111w cpe-
ay (OC): o6pa3oBaHmem OTXO)1OB npoH3BoncTsa H no-
'meanHma, copocamm CT0'1HbIX BOA, Bm6pocamH 3a-
rputunonmx BeulecTB B aTmocitepHmti Boxlyx. 

YnpaBneHHe oxpaHoti oicpyxammeti cpeabi 5IBJ151- 
eTC51 CJI0)KHb1M KOMIIReKCHb1M nponeccom, OCHOBaH-
Hb1M Ha KOHTpOJIe OCHOBHbIX cPaicTopos BO3AdiCTBK51 

Ha OC 14 o6ecnetn4Baloamm BunonHeHHe Tpe6oBaHkai 
npmportooxpaHHoro 3aKOH0)21aTeJIbCTBa, a mace no-
noxemiti KopnopaTHBHoft 3K0J1011PleCKOR nonH-

THK14. 
011bIT pa60TbI C npennpHsrmgmH He()TexHmme-

CK0F0 npocinum, KOMIlaH1451MH, OCyL1IeCTBJ1511011114M14 
TpaHcnopTHpoBKy TOIIJIHBHOPI npo1mun4H H 3Kcnnya-

Talmo A3C, 1103B0J151eT BbILLeJIHTb OCHOBHbIe npH-
KnanHme 3anaxm, HenpepuBHo peumemble 3Konorm-
gecKHmH naapaazteneHHamm: c6op ,I1aHHbIX 0 BbI6p0- 
CaX, c6pocax 3arpsi3H5noulfix BewecTB, oftemax o6pa-
meHHA C oixo,aamvf; BeneHHe nepBwmok' rieTHoR ao- 
icymeffraw4H; itoopmHpoBaHHe 'commieKra 071eTHOti 
,aoicymeHTauHH (pactieTa IIJIaTb1 3a HeraTHBHoe B03- 

ad:femme Ha OC, TOCCTaTOPIeTHOCTH), a Taxxe aoKy- 

meHTanHH, CB513aHHOA C ,I1e51TeJIbHOCTb10 KompareH- 

TOB (BbIB03 OTXO,UOB, npmem CT0,4HbIX BOA); aHanH3 

KoHrponHpyembix noxa3aTeneti Ha COOTBeTCTBHe npH- 
ponooxpaiimm HOpMaTHBaM, nonroTorma 14 nonyge-
Hite pa3peunnenbHoti npHpoAooxpaHHoti noxymeHTa- 

uHH. 
Ha ocHoBe aHaJIH3a Tpe6oBaHHA npHponooxpaH-

Horo 3aKoHonaTenbcna onpe,aeneHo nopaaxa 25 OT-

'IeTHbIX Ta6.7n4u, KoTopme )10JUKHb1 llepH0411411eCK14 
cbopmHpoBarbcm npHpo1ononb3oBaTen5ImH no naH-
HbIM neprarmoro rieTa H Ha OCHOBe pe3yJIbTaTOB 
11p0143BO1ICTBeHHOTO 3KOJIOTVP4eCKOTO moHyrropHHra H 

KOHTp0J151 (H3MHK). 
MacTb opieTHoll noicymeffrauHH BezkeTcsi no Kaxao-

my crpylaypHomy no,apa3neneHmo 14JIH 11p0143BOXICT- 

BeHHOil TeppHTopm KOMI1aHH14, 	o6ycnaBAHBaeT 

Bbicoicro TpynoemicocTb nponeccoB c6opa VI o6pa6oT-
KH ,L1aHHbIX B 3aB14CHMOCT14 OT TeppwropHanbHoti pac-

npeaeneHHocm H cyyKrypEd 10p11)11,PleCKOTO J1HHa. 

Hcxo,all 143 opraHH3auHoHHoti cnenwimu4 Komna-
HHA, ocymecTwasnonwx 3KcanyaTaumo 06'beICTOB ne-

pepa60TicH, xpaHeHHA H c6bna He ∎TexHmHgecicoti 

nponyntHH, MOACHO BbLIeJ114Tb cnenyioutHe npo6nem-
HbIe 06JIaCTH, B03HHKa1011.114e npH ocyulecTaneHHH 

npmpozkooxpaHHok ,I1e51TelIbHOCT14: 
— arcyrcrme icaapoBbix pecypcoB Ansi o6pa6oTicH 

60J11,111HX o6bemoB 3Konorw1ecKoil wificlopmauHH 14 
(topmHpoBaHHA OPIeTHOCTH, He06X0JAHMOCTb cHcTe-
maTH3amm paanwnibix BH,LIOB 3Konorwiecicoil HHcbop- 

maumm; 

— TeppwropHanbHan pacnpeneneHHocTb nonpa3ne-
nemil, o6sexToB c6bna Hecl)TexHmHueciicoil npombnu-
ReHHOCTI4, pacnonoxeHme HX B HeCKOJ1bKHX aaMHHH-
upann3Ho-TeppliTopliand-tbix o6pa3oBaHmnx; 

— BbICOKa51 TpyaoemicocTb npouecco c6opa 14 o6- 
pa6orriu4 HH43opmanHH, o6ycnoBneHHa5i macurra6amH 
npennpHATHIA, mHoroo6pa3Hem B11110B 14 MHOTV1HC-

J1eHHOCTb10 06beKTOB n9mHic. 
KaK cne,acTBlie, npHHATHe 3K0J101-14,1eCKH opHeH-

TI4p0BaHHBIX ynpaBnewlecicxx penieHHil ocymecTrum-
eTcA B yCJI0BH5IX Heonpe,aeneHHocTH, Bm3BaHHoct 01- 
cyrcmyem onepamBHoil HH,EPopmankm (no KoHTypy 
06paTHoil CB51314 ynpairunouleti CHCTeMbI) 0 KOHTp0- 
anpyembix noica3aTensix npHponooxpaHHoti aerrenb- 
HOeTH, pe3y.nbTaTax n3mHK. o6pa60TKa 3K0J101144e-
CK0i1 HH(PopmauHH ocymecTarmeTcsi C nepHo,awmo-
CTb10, orpaHwieHHoti 3arpy)ceHHocTbio KaLIPOBbIX pe-
cypcoB KomnaHHIA, 14, KaK npaBHno, COOTBeTCTByeT 
nepHony no,argromat orieTHoti 1oxymeHTaum4, per-
nameHTHpyemomy HopmaTHBHo-npaBoBoA aoKymeH-
Taumeti. HH3Koe pa3penieHHe KourponHpyemba n0-
Ka3areneti no BpemeHm orpaHwimBaeT B03MOACHOCTb 
nporHO3HpOBaHHSI HX LIHHaMHKH 14 cpenHecpoxmoro 
nnaHHpoBaHmi npmpoaooxpaHHoti Ae51TeJIbHOCTH, 
HeraTHBHo BAHHeT Ha Bpema pearxpoBaHHA CHCTeMbI 

ynpaBneHHA B Lle.HOM [1]. 
OLIIIHM H3 nepcneKTHBHba HanpanneHmi, o6ecne-

9mBaloumx pemeHme Bbuneyxa3amibix npo6nem, 51B-
1151eTC51 HC11011b30BaHlie cospememibix HH4:Dopmauki-
oHHo-aHanHTHqecim cucTeM ynpannemin oxpaHoil 

oicpyxcalouleti cpeabi (MAC). 
HwbopmaTH3aumn ynpaBneHHA oxpaHoti oicpymcaio-

cpe,am zrnm CJI0)KlibIX TeppwropHanbHo-pacnPeae-

ReHHbIX 06'beKTOB ocHoBaHa Ha cHcremHott HHTerpa-
uHH KOMIlblOTepHbIX CpeACTB, 14H(()0pMaHHOHHbIX 14 
KOMMyHHICaLIHOHHbIX TexHonormil C Henbio nonrieHHA 
HOBbIX oftecHcTemHbix CBOACTB, 1103B0J1511011114X 6o-
nee 3(14eKTHBHO opraHH3oBarb npmponooxpaHHpo 

)1e51TeJIbHOCTb KOMIlaH1414. 
IlposeneHme awromaTH3aum4 ynpaBneHHA oxpa-

HOil oxppicaloweil cpenbi Hepa3pbmo CBH3aHO C npo-
uenypoti cbopmaninaum4 npoueccos npHponooxpaH-
Hai )1e51TeJ1bHOCT14 n0n,pa3neneHHil KomnaHHA, CO3- 
Aaimem J10114x1eCKOR 14 ItyHK11140HaJIbHOV1 mo,aeneti 

Hccneayemoti CHCTeMbI, 	Tpe6yeT KOM614HaIIHH 

pa3J11411HbIX cneuHaabHux MeTO,I114K H pa3pa6oTKH co-
omeTcTBylouleti 011THMaJ113H011 nocnenoBarenbHocTH 

14X npHmeHeHng. 
CHcTemHbdi nonxon K pa3pa6oTxe MAC Arm npo-

MbIllUIeHHbIX npennpHATHA nonpa3ymeBaeT, icax npa-
BRIO, peineHme cne,apoinero Kpyra 3anaq: 

— pa3pa6oTKa (1)ymatHoHanbHoil monenH CHCTeMbI 
ynpaaneHHA oxpaHoti oicpyxaxnueri cpenbi; 

IN* 
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— nocTpoeHme maTpHu 133aHmoadicTBHA affroma-
TH3Hpyemmx npoueccos H npoueccoB mapmpyT13a-
111411 aaHHbIX; 

— mo,t(e.ampoBaHHe normecxoti apwrexTypbt xpa-
Hammua 1(aHHbIX; 

— npoexempoBaHme H pa3pa6oTKa Komi-Lae-Kea npo-
rpammHmx H TeXHI4T-IeCKIIX cpeacTB; 

— ouemca Ha6mottaemocTH H yripaarimemocTH CHC-
TeM C Hcrionb3oBaHmem MAC. 

FJ1aBHbIM meToaonorwiecickim LINCTPYMeHTOM AAA 

BbMOJIHCHHIT BCex 3TaT1OB  nporpammHoro npoexTHpo-
BaH1451 cny-AcHT CHCTeMHb1i aFIBA143  — SADT 
(Structured Analysis & Design Technique). 

flpH  06CJIe110BaHHH  oftexTa auromannaum4 
(nepBbli 3Tan pa3pa6oTKH HH(lopmatmoHHoti CHCTe-
MbI [2]), 11)151 onHcamul aBTomaTH3Hpyemmx otymcutiti 
H npoueccoB 110110)KHTeJ1bH0 3apeicomewtoBamt ce6R 
meTootionorm cemekTBa ICAM (Integrated Compu-
ter-Aided Manufacturing), npHmemnonmecH npm mo-
AeJINIPOBBH1411 11e5TeJILHOCT14 U114POKOTO  cnexTpa 
cAoAuibtx cHcTem  B pa311WIHMX pa3pe3ax (cTpaTax) H 
ypoBruix 1IeKOMI103H111111. 

,LI,J151 npoBeileHHA nepswiHoro aHaima H onHca- 
• pcpyrieHHbix npoueccoB yripaaneHHA ripHpotto- 
oxpaHHoil Ae5rre.ribHOCTb10  TIPFIMeliSleTC51 

npextoxeHHbrii L x. 3axmaHom. flpHmeHeHme mo4e-
JIM 3axmaHa o6ecnettHBaeT KommtexcHyto alopmani4- 
3aumo npoueccoB 00C  H  onHcaHme Mx c nomoutmo 
Pa3J1141111b1X rtpeacTameHHti. 

AanbHetimee pemeHHe 3aaati npoexTHposatmst ocy-
B1eCTR1151eTC31  TIOCpeACTBOM HC110J1b30BaH1451c.ae1w1muHx 

meTomanoridi: npoeximpoBaHHe alymcuHoHambHoti mo-
,Lte.TH4 — meTonanornst IDEFO, peicomewtoBaHHast Toe-
cTawtapTom [3]; mottemtpoBaHHe HOTOKOB JlaHHbIX — 
DFD (Data Flow Diagrams); pa3pa6oTKa nonimecicor4 
apxprreicrypbt xpaHumulta  UaHHbIX — IDEFIX. 

Ha pHc. 1 npeacTaBneH o61uni noAxoA K pa3pa-
6oTKe CHCTeMHOR  mo,aent4 MAC, H.TunompHpylaumft 
nocne,r_toBaTembHocTb onepauml moAemtpoBaHaff H 
tipHmeHemisi  COOTBeTCTBY1011114X MeT0110)10THR. 

170 pe3yAbTaTam aHanH3a cymecTBrouteti cHcTe- 
mbt onepaTHBHoro ynpaarteH1451 npupattooxpaHH0171 
aeSITeAbHOCTb10 Ha npe,anpHHTHH coailaeTcB iipHHun-
nHanbHasi IDEFO-imarpamma pa6oT H onepaukai nO 
c6opy, o6pa6oTice H yripameHmo 3KOJTOTH‘leCKHM11 
UaHHbIM14. 

MHOXeCTBO  maatueti HexoTopoti X  CHCTeMbI HmeeT 
BHA: 

ik ={11;ixylY =0, Yx }, 

rite Mxy  — 'copTex, ripeacTatosuounfil  B X  cHcTeme y 

moaenb; Yx  - 4c.no mo,tteneit B X CHCTCMe. Kax.aast y 

morte.ab X CHCTeMbI npe,acTaBneHa B BKEte &Timm Ha 
cHcTemHoti Amarpamme (KOHTeKCTHOTO 6noica moae-
AM), onHcbthaemoil B BH,Lke 'cop'rum: 

S=(I,C,O,F,M), 

me I,  C, 0, F, M — aTpH6yTbi HHctopmauHoHHEdx no-
TOKOB CHCTeMbI H pearm3yema51 elo aiyHKI.451 (I —
Input, C — Control,  0 — Output,  F — Function, M —
Mechanism). 

B  pamicax ,tkaHHoro 3Tana Hcc.neAoBaHHA ycTaHaB-
JIHBaIOTCH KaLtecTBembie xapaxTepacTuxil  CHCTeMbI 

yTIPaBJleHHSI: B3aHMO3aBHCHMOCTb, BO3MOXHaSI H36b1- 

T014HOCTb. 

B crpylaype IDEFO-AHarpammm onpe,ttensieTcst me-
CTO npoeKTHpyemoti MAC, nocne ger° ocyluecTBnAeT- 
CA 	H  cpaaHeHHe noTpe6HocTH B pecypcax 4,1151 

cyatecTBylotudi cHcTembi yripaaneHHA H npoefampye-
HAC. 

„arm ymeTa  BbIABJ1eHHbIX HERI/OPMalillOHHbIX KOM-

MYHHKa111411 H COCTaBJ1eFIHR  maTpHu 133aHmortecicTBHA 
aBTomaTH3Hpyembtx npoueccos  BO3M03KHO 14CII0J1b30- 

saline pecypcHoti marpHubt HAM maipHum CMOKHOCTH, 

HpHmeHmemog B Teopm4 rpatoB. OnHcaHHe pecypc-
Hoti maTpHum npeanonaraeT (Dopmarm3aumo oftemos 
pecypcoB (Tpy11o3aTpaT) Ha c6op, o6pa6oTKy H nepeAa-
try HHcbopmaum. flpH 3TOM c6op  H  nepeitatia Hwtop-
mama!  OCYIELeCTRIMIOTCH HO KOMMyHI4Ka11140HHbIM Ka-
Hamm mextty nOAClicTemamH crpyicrypbt,  B TO  spew 
Kai( o6pa6oTica  14HCPOPMal1H14 51liTIgeTC11  npoueccom, 
npoH3B044MbIM 14CKJIIOT4HTeJlbH0 BHyTPH ICaAvloro 

crpyicrypHoro &mica. 
K TIPHMePY, 0E11151 (1)parMeHTa THIIHT4HOli RHHetiHoii 

CHCTeMbI  ynpap.neHHA C 01111HM  nnp 14 TPeMA noatut-
HeHHbIMPI pecypcHasi malpHua HpHHHmaeT 

R,, 0 0 R14  

R R22 0 R24  

0 0 R33  R34  

R41  R42 R43  R44  

rrie nHaroHanbHme 351eMellTbI R.1  06o3Hattal0r pecyp- 
Heo6xormmbie ,E1J1A  ocymecTameHHA o6pa6oTicH 

HHitopmaum4 crpyKrypHb1M11 no,apa3rieneHINM14. 
anemewrm  R1  — pecypcbi, 3aTpaqHHaemme crpylayp-
Hb1M14 no,apa3,aeneHHAmH Ha HOopmauHoHHoe  B3aH-
M0,11efiCTB1451 C  .TInP. K R,  4  OTHOCSITC51 pecypcm, Heo6- 
xo,aHmme arm ocymecTaneHHA yripaansnoumx Boaaeci-
cuing nnp no THny o6paTHoct  CB5I3H K  cTpyKTypHmm 
no,apa3,aeneHmsmi. 
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HOTOKH AaHHbIX Ha JIonmecKam apxHieicrypa  B 

HOTaL11414 IDEF 1 X 	 Allarpamme DFD 
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CHCTeMHa51 MO,L1eIlb 

Nio;ic: 1 b  3axma  Li a 

= = 

=-. 
= 

06cneaoBam4e 
ofteicra 
aBTOMaTH3aUHH 

jtoxymeHTHpoBam4e 
BbISIBJleHHbIX  nponeccos 

CripaBoi-mmal H arpH6yrbi 
MAC 

MaTpHIAM B3aHMO,LkeI3CTBHCI 

mapuipyrmatum  ,L1aHHbIX 

-MPAESranTagram. :EEL nolonse Iszaino mad' 

Pa3pa6orma Texmitiecicoil apxwreirrypEd  H CO3,BaHHe llporpammHbix KOMTIOHeHTOB 

Puc. I. Hamocmpayuu memodonozuwocozo noaxoda x pa3pa6once MAC 

CymmapHme pecypcm RF , 3arpain4Baemme Ha cliyHic-
umom4poBaHme MOBeJIH JB4HeilHoft crpylaypm, paBH1,1 
cymme pecypcos Ha chop, nepeBatty H o6pa6oncy vm-
itopmaumli: 

R(t) = REc(t) RE.(t)± RE.(r); 	 (1) 

rue R,c  — cyrta pecypcos Ha chop (oTnpaBicy) AaH-
Hba, npH  3TOM RE = R14  +  R24 + R34  — cymma Bepxxxx 

HeT1HaT0HallbHMX 3JIeMeHTOB maTpmubi; 	(t) — cym- 
ma pecypcoB Ha riepe.aamy BaHHba (ocylueciEBeHme 
yripatomoumx BoaaeticTBBil), R,. =R41  +  R42 +  R43 — 
cymma HH)KHHX HeaBaroHambHmx 3J1eMeHTOB maTpB-

um; R,. (t) — cymma pecypcos Ha o6pa6oTicy T1aHHbIX, 

cymma HaT0HallbHbIX Rzo = R11 4- R22 + R33 -4-R44 — 	1:1  
3J1eMeHTOB marpmum; R44  — Tpyao3aTpan1 Ha Bmpa- 

itroyHKIWOHaalaHa51 MO,EkeJlb B 

HOTall1414 IDEFO 

i 
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6OTKy ynpaansnoumx s03,4eticTaHti C ocymecTmeHH-
em cozepAcaTenbHoro npeo6pa30niatmsi mutopmaLum 
(cemaHTmecicasi o6pa6oTKa). 

)1.n5i moue.rm C 1:11yHK11140HaRbHbIM 6JIOKOM MAC 
ynparullnoume B03,E1eRCTB1151 OCyilleCTBJ15110TCSI 9epe3 
HOopmauHoHHylo CHCTM (anyxcTopoHHHe CBS1314). 
B AaHHom cgriae pecypcHaR maTpHua npHHHmaeT 
BHA: 

R„ 0 0 0 R, 

0 R22 0  R214 
RHAc  = 0 0 R33  0 R311 

0 0 0 R44 R414 
RH 1  R142  R143  R„ R„ 

I4H,L1eKCbI  "14" o6o3HamaioT npeo6pa3osaHHe HH-
(tlopmaw4m, ocymecTarmemoe C 14C110J1b30BaHHeM 
MAC. CymmapHme pecypcm  RHAC  moryT 6bITb smpa-
)KeHbI ctiopmynok, aHanorwmoti (1). 

Heo6xoaHmo riecTb c.leapoume oco6eHHocm 
1:11yHKIIHOHHp0BaHH51 aBTOMaTH3Hp0BaHHbIX CHC-
TeM: 

— RHH  - >0, TaK KaK o6pa6oTxa HHcbopmaHHH B 
MAC Ilp014CXOLIHT B asTomarrwiecKom pexmme; 

— R22  R33  —> 0 , TaK KaK npeitsappne.abHo o6y-
geHHme nporpammHme mexammmm MAC, cpyramo-
HHprouule no npHHuHrly MHOTOCJI011HOTO nepcen-
TpoHa, 1103BO.T15110T o6pa6aTmsarb AaHHbIe xaxAoro 
cTpyicrypHoro noapaxteneHHA B pamxax eaHHoro HH-
cpopmaumolutoro uempa, Heo6xuamm J1H111b BBOT1 
)31aHHIAX B CHCTeMy; 

— R114  , R2 /4  , R3 /4  — Tpy,awaTparrm Ha BB0,4 HHcbop-
malum B 6a3y JjaHHb1X MAC, B 3aBHCHMOCTI4 OT crene-
H14 aaTomannatum 11p0H3BOACTB AaHHme Tpyrto3arpa-
Tb1 moryT 6b1Tb MHHHMH3Hp0BaHbI; 

— RH4  R„ — pecypcm, oTpaxamume HHTepcpefic 
B3aHMOT1eACTBH51 C JIHP. 

Cpame}me pecypco ocymecTarmeTcH C HOMO-
11.1b10 BbI4HCJIeH1451 cooTHeTcmylolluix Hopm maT-
pHu. 

41.rur ouemm ynpasimemocTH H Ha6moaaemocTH 
no.nrieHHylo zwarpammy IDEFO npeo6pa3yioT B mo-
zenb npocTpalicTaa COCTORH1411. 

YpasHeHme COCTOMHHSI JIHHer1HOTO o6rbeicra oTpa-
xcaeT ero aHHamwiecicHe csoticTsa H 3arnicmsaeTcH B 
SKEW BeKTOpHOTO ,amjx1)epeHuHambHoro ypasHeHHA B 
cpopme K0111H. AJI51 6J10Ka MAC B .ITHHeiThoti opraHH-
3auHoHHoti CHCTM ynpaaneHHH, cocTosnueti, K 
npHmepy, H3 J1nP, MAC H 3 crpyicrypHmx no,apa3- 

Ae.rieHml ypameHme B MaTp14,4HOti cpopme npHmeT 
BHA: 

all 0 0 a1 14 X l  

= 
0 a22 0 a214 x 
0 0 a33 a311 X, 

a111 a142 am3  apim  X„ 

b„ 0 0 u;  
0 b22 X U2  (2) 

0 0 b33  U3  

C11 0 0 0 0 Xl  

0 C 22 0 0 0 X2  

Y = 0 0 C33  0 0 x 
 X3 

0 0 0 C44  0 X4  

0 0 0 0 C1414 X„ 

rzte  X —  BeKTOpb1 COCT0511-11451 cHcTembr, Y — BeKTOpb1 
smxuaa;  U — BeKTOpb1 yripasnetum; a  —  MaTpHua CHC-
Tembi;  b —  maTpHua ynpas.rreHHH; c  —  MaTpHua BbIXO-
aa. 

arm 011eHKH ynpaarmemocTH H HaErno,aaemocm 
cHcTemm onpeatrufeTcH paHr cneuHafibmax maTpHu. 
MaTpHua Ha6JHouaeMocTH HMeeT BHA: 

NH  =[CT I(CA)T  I (CA 2 )T  I ...I(CA"  )1.  . 

MaTpHua ynpaarmemocm HmeeT BHA: 

N y  =[BIABIA 2 B1...IA"' B]. 

14CX0)151 143 pacgeTos, nposummmx Ansi 6.4oxa 
MAC yparmeHHA (2), cfleilyeT, 'iTO paHr maTpHu NH  H 
Ny OTI114,1eH OT HyJ151, COOTBCTCTBeHHO alcTema C MAC 
ynpapagema H Ha6muaaema. 

aanbHetimee npoeicrHpoBaHme MAC sicfnogaeT 
ce6m pa3pa6oncy norwiecicoil apxyrreicrypm xpaHHAH-
Lua aaHHbpc MAC ITO MeTO,E10JIOTHH IDEF1X. TaK KaK 
npaKnigecKH see oviemme (Popmbi cTporo perna-
mewmpoBaHm 3aKOHCataTeJ1bCTBOM H, cneaosaTeJrb-
HO, LteTepmHHHposaH Ha6op OTgeTHbIX noxa3aTenert, 
ueilecoo6pa3Hmm 51BJ151eTCS1 co3aaHHe ER-amarpam-
mu, o6naimiouteil Heo6xuummoil yHmsepcanbHocTmo. 

Ilepexoa mexay mmensimH npH pa3pa6once MAC 
ocymecTansfeTor TIO nym nocTeneHHoro opyicTypHpo-
BaHHH (Bb1/1e.T1eH1451) Hoarre.aeti 3K0A0T14,4eCK011 1414- 
(Popmaumll npm nepexuae OT alitiampriecKoti moae.rm 
moae.rm pe.a5wHoHHoti 6a3m ilaHHHX. 

OnbiT pa3pa6aricH MAC noica3an utnecoo6pa3- 
HOCTb CO3TIAH1451 OTaelIbHbIX nporpammHbuc mo,ayneil, 
COOTBeTCTBy1011114X HanpasneHHMM npHpoaooxpaH 
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Aesrre.mbHocTs (npeameTHum o6nacTsm): ynpapaeHse 
npoueccaMH o6pauleHssi c moaams npos3BoacTsa H 
n0rpe6neHHs; oxpaHa Boa; oxpaHa aTmoccDepHoro 

Boaayxa. 
Floapa3seneHme HAC Ha nporpammHme momuni 

o6ycnosneHo pe3yribTaTams mo,aenHposaHms norwie-
apxkrrelaypm xpaHH.Tnnua 3K0norkmecmix AaH-

Hba. IIpi nposeaeHHH Hopmainnaums KoHnerrryam-
HOri morke.nm H npsseaeHms ee KTbeil HopmaabHoil 
ttopme yCTaHOBJIeHO, LITO liacTb H0pMaJ11,13011a14HblX 

Ta6J11411 AB.T15IeTCH yllssepcankammm HOCHTeJIHMI4 14H-
cbopmamm, KoTopasi ncno.ab3yeTcs )1)151 cbopmHposa-
HIM OPIeTHOA itoicymewraum4 no scem HanpasneHmsm 
npspoaooxpaHHoil ae51TelIbHOCT14. B TO xe Bpemsi OH-
peThenemime toparmeHTm aoriviecicoA apurreKrypm 
xpaintimula ,Z1aHHbIX y1-114KallbHbI ,11J151 KaAcsoro npo- 

rpammHoro maayns, LITO SIBJ151eTC31 c.11e,acTsmem pa3Ho-
o6pa3ns cipperypm o6beicros 14 THHOB 3K0J1011111eCIC14X 
aaHHbIX AAA Kamcaoil npeamemoti oanacm npllpoao-

oxpaHHoti AeSITellbHOCT14. 
Ha ocHose nanygeHHoti moaesn4 normecicoil ap-

xsTeKTypm pa3pa6oTaHm 35 yHI4KailbHbIX cnpasogHs-
KOB 14 Ha6opoB aTpH6yroB HAC, o6ecnetifirlaicaullx 
cmcTemaTs3aukno ampoicoro cneicTpa 3KOJIOTHIleCK0k.  

HH11:10pMaHl4H H MHHHMH3a1.11410 Tpy,ao3aTpaT Ha ee o6- 
pa6ormy 3a clieT yeTpaHerms nosTopHo BB0,1114MbIX 
(1436b1T011Hb1X) TABEHbIX H CHMKeH1151 BepOSITHOCTH 
oun460K. nps Bso,ue kamPopmankut B HAC. 

06o6was nanytieHHme B xoae CHCTCMHbIX ficcne-
A0BaH14171 pe3y.ribTaTm, MO)KHO ripearioxmTb c.neilys3- 
Lupo KoHnenTymbHpo moaenb nporpammHmx KOM-
110HeHTOB HAC (pHc. 2). 

Poe. 2. Koimenmywibliasi modenb apxumemyptv npoepa.nuffibtx Komnonetimoe MAC 
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OCHOBH011 apxliTelcrypHbdi npHHuHn 3axmo4aeT-
051 B HCII0J1b30BaHH14 e,r1HHOTO xparnuanna ,E1aHHbIX, 

xoTopoe o6ecne4meT c6op, xpaHeHme H o6pa6oTKy 
,E1aHHbIX, nocTynaloutHx OT BCeX monyneti CHCTeMbI. 
flpH 3TOM HCTOIIHHKaMH 1:1aHHbIX IUISI MAC moryT 
6bITb KaK cpencum anTomanmecicoro H3mepeHHH 
KoHTponHpyembix noxa3aTeneg, TaK 14  HenocpeacT-
BeHHme  110.111)30BaTeJ1H CHCTeMbI, ocyatecTnnsnonme 
nepnwnibni y4eT nponeccon o6pameHHH C oTxonamm, 
HononoTpe6neHHH H B0,4OOTBe/IeHH51, KOHTpOJIA  3a 
Bb16p0CaM14 3a1p543H51/011414X HemecTs. 

PaCCMOTpHM OtlieJ1bHbIe nporpammHbie KOMI-10- 
HeHTbI, npencTaaneHHble  B KoHnenTyanbHoil mo-
nenH. 

FeoHH(DopmailHoHHaH bA npe,aHa3HaqeHa "Inn pa-
6OTbI C  npocTpaHcTneHHo-pacnpenenembimm  LtaHHbl-
MH (06beKTI31  n Mi4K,  ,E11314)KeHHe OTX010B H „ap.). I4H-

Terpaum MAC C reoHH•topmanHoHHoil cHcTemoil 
o6ecne4m3aeT  BO3MO)KHOCTb HC410.11b30BaH1451 HncTpy-
MeHTOB KapTorpacimqecicoti nnanepAucH /1451  noHcKa 
reoxonHponaHHoit 3xonorwiecxo1-i Hflitopmaukuq H pe-
weHHH 3aL1all  normcrincH npH ocyatecTaneHHH npmpo-
aooxpaHHoti ,L1e51Te."113HOCTH. 011THM143a114111 maplupy-
TOB c6opa H TpaHcnopmponaHHH 011aCHbIX OTX0)10B 

ocHonaHa Ha pemeHHH 3ana4H KommunonAcepa  C HOMO-
114b10 BbP4HCJIHTelIbHbIX ITIC-CpeaCTB. 

KOMHOHeHT noanep3ou4 Hp14H51T1451pemeHHA  npen-
Ha3HaqeH ar151 nosbnueHHH 3(14eKTHBHOCT14  cpyHicwiti 
ynpaaneHHH nocpencmom noucica peateHHA B 3KC-
neprHoll  6a3e  3HaHHil. elopmliposatme 3KcnepTH0il 
6a3b1 3HaHH17 410JDKHO OCy111eCTBJISITbC51 110,11  pykonon-
CTBOM 110.11b30BaTeJ1di HAC B COOTBeTCTB14H CO cne-
1114()HKO13 Hp0H3BOACTBeHH014 H  npuponooxpamion' 
,i1e51TeJ110HOCTH 3axa34inca. Ba3a 3HaHHti COCTOHT 143 

npamtn aHanima HHotiopmaHHH, conemicantericH  B 

MAC; cHcTema aHanH3HpyeT arryawno  H, B3anucumo-
CTI4 OT HanpanneHHocTH H  3a,ita4 npupouooxpanuoil 
)21e51TeJ1bHOCTH, B auTomaTutiecicom pexcume  otIaeT  pew-
meHnaum4 no pa3peweHmo npo6nembi H nputurrmo 
pememul. IIpeucTamerniau nporpammuau Texuanorkul 
moweT  6bITb  awryanbHoil npH peainnamm  OTLIeJlEablX 

rtlyHtan4H ynpaaneHHH oxpaHoil oxpyAcaloweti cpeam 
LIST npennpHATHA HedyrexHmHmecicoro Komnnexca,  B 
4aCTHOCT14: 

— IlpHHATHA pemeHHh o6 143MeHeH1414 nepuoriu4-
HOCTI4 KOHTp0J151 noica3aTeneti, B curiae  BbI51B.IleH1451 
HX yCT0111414BOCI HeraTHHHok nHHaMMKH; 

— npHHHTHH peineHHii 0  nponeneHHH ,110110JIHH-

Tenblibrx  HHcTpyicraxeti nepcoHana, B cnyqae  BbISIBJIe-

HH51 3K0J1011411eCKHX HapyweHHA 3aBHCHMOCTH OT 

14X KOJI1411eCTBa, THHOB, arpH6yroB  B 6a3e ,E1aHHblX); 

— IlpHFISIT1451 peinemni 0  nnaHmposaHHH 14 'Tone-
LteHHH npHponooxpaHHbix meponpHATHA Ha OCHOBe 

pe3y.nbTaTon 113MHK (HanpHMep, nponeneHme pe-
IgnbTHBallnkl  110'4B B  cnriae cfnuccauHH 3arpH3HHTe-
nett' Ha onpe,neneHHoti Teppmopm4); 

— ripHHRTHA peineHHA o6 143MeHeHHH  maplupyTH-
3a1H114 pa3mentaembnc  OTXO4OB B 3aBHCHMOCTH OT CB0- 

6oxibix  oftemon Kafir  HCUIVITOHOB, Tapw:Dos KOHTp-

arerrros. 

3c1x131exTHHHoe perynHponaHHe npHponooxpaHHofi 
,ne51TejlbHOCTH 3aBHCHT OT CK0p0C114 pealcum4 Ha B03- 

0TKTIOHeH1451, B qaCTHOCTH: HpemeHH oAcHaa-
nonyqemin  H O6pa6OTKH nonyqeHnbix pe3y.nbTa-

TOB 113MHK H HpemeHH ElpHHSIT1451 peineHHA. 
41j151 affromaTH3aum4 npoueccon o6pa6oncH 14CXOZI- 

HbIX,11aHHbIX  H  3a110.11HeH14510PleTHOR ,aoicymeirraum4 B 

pamicax COOTBeTCTBy1011414X KOMII0HeHTOB  MAC npeny-
cmaTpunaeTcH pa3pa6oTKa cneumanbHmx nporpamm - 
HbIX arIrOpHTMOB. CJIO)KHOCTb norumecicux onepauuti 
anropuTmou  O6pa6OTKH  3K0J1041411eCKHX flaHHbIX o6y-
CJI0BneHa FIX mHorocbaxTopHoti  3aBlICHMOCTb10: OT BbI- 

naHHOLI 	npHponooxpaHHoti noxy- 
MeHTaLH114,  OT  TeppwropHanbHoro pacnpeneneHHA 
cwyKrypHidx nonpa3neneHkai lopHamecicoro nHua B 

pa3Hbnc MyHHHHIlaTIbHbIX o6pa3onaminx 14 cyrcybeicrax 
PO, OT xapaicreplicmx oftexTon npHponononb3ona- 

KaK CJIe,LICTBHe,  naHHEde dclaKropm nonneAcaT 
Ty npH npoexTmponaHHH norkmecicoil apxwelaypm 
xpamunnua  aaHHbIX. 11p14 3TOM AOHOJIHHTeJlbHbIM 31:1)- 

(betc-rom OT HHeApeHnn MAC  51B1151eTC51 yH14(1)H141141451 

npoueccou ZIOKyMeHTHp0BaH1451 npmponooxpaHH01,1 
,II,e51TeJlbHOCTH H 410„aX0410B K nopstaxy •opmHponaHHH 
0174eTHOti noxymeHmum. 

06o6ateHHe 14 pamicHpoBaHme  flaHHbIX ocymecTH- 

nAeTC51 B 3aBHCHMOCTH OT 14X  TeppwropHanbHoil 14 op-
raHH3auHoHHoPi cTpywryphi, a TaxAce .13Kaa 06pa6aTm-
naembix naHHIAX B COOTBeTCTBHH C  ,aeticTuyinumu Me-
TQL11411eCKLIMH pexomeHaankna4  H HOpMaTHBHb1M14 
Tpe6oHaHHAmH. 

TaK KaK  npoueccbi cDopmHponaHHH ameinoil npH- 
ponooxpaHHoil noxymearaum4, 06pa6oTicH pe3yabTa-
TOB 113MHK xapaKrepH3poTcn BbICOKOil "lacrorroti 

(Ilep140,111411HOCTb10) BbIHOJIHeHHA, Haxmoti  41p14KJIa,4- 
HOPI"  3aTtameti  npH pa3pa6OTKe MAC SIBIlfleTC51 aHaJI143 
H no,a6op Hwpopmaumornimx TexHonormI  H CPeACTB 
CBS13H,  o6ecne4unalotuux  BO3MO)KHOCTb KOJUICKTI4B-

HOti onHospemeHHotA pa6omi umpoicoro  Kpyra 110J1b-
3osarendi.  Hcnonb3oHatme B 3TOM curiae web-Tex-
Hononni ,I1,1151  pa6oTbi c MAC HMeeT pan npemmy-
nlecTn: BO3MOACHOCTbnocTyna K  cucTeme 6e3 ye-ratios- 
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KI4 ,a0TIOJIHHTeJIBHOTO nporpammHoro o6ecnetieHHH, 

HC1-1011b30BaHHe HamoKoro Kpyra M0614.11bHbIX ycT-

pOtiCTB (B TOM LIHene TU1aHli1eTHbIX nepcoHanbnbix 

}comma°'repos (Im)), 06HOBJIeHHe H o6c.npicHHaHme 

TOJIbKO cepHepHoil macTH CHCTeMbI, MHHHMallbHbre 

Tpe6oHaHHH K IIK nanb3oHaTeneti. npH npoeKTHpo-

Ba111414 KOHKpeTHbIX TexnwlecKmx pemeHHil no nepe-

,qatie AaHHbIX Heo6xormmo pyKOBO,aCTBOBaTbC51Tpe6o-

BaHHAMH, yCTaHOBJIeHHbIMH 110J114THKOA HFKDopma-

LIHOHHOCI 6e3011aCHOCTH 3aKa3,414KOB HAC. 

MpexioxeHHme B HaCTOS1111e14" cTaTbe 1-10,,aX0abl K 

pa3pa6oTKe MAC 1103B0J15110T ylirunkrrb we cPyHzta-

MeHTanbHble xapaKTepHciryncH CHCTeMbI yripaane-

HH51: TIOBbICHTb onepaTHHHocTb H HwilopmHposaH-

HOCTb npH IlpHHATHH ynpaanewiecicHx pemeHHIA B 

o6.nacTH oxpaHm oxpyxcaloineti cpeoubi. CHH)KeHme 

TpyaoemxocTH TIOATOTOBKH OTtleTHOII TIoxymeHTa-

um4 3a cgeT aBTOMaTH3a14H14 PYMHbIX onepauHii npH 

o6pa6oTKe cbopm 06yc.noarnmeT BO3MO)KHOCTb He-

npepmBHoro KOHTp0J151 3K0J101.1411eCKHX noKa3aTe-

ne13 B peAcHme, IlpH6J114)KeHHOM K peanbHomy Hpeme-

1114. 11p14 ItyHKIJHOHHp0BaHHH MAC BbIt1HCJIHTe.ab-

Hble M0111,110CTH CHCTeMbI H IlpHH11141113I BBOaa H 06- 

pa6oTKH ,naHHbIX, npeacTaaneHHme Ha pHC. 2, HO-

3BOJISHOT COKpaT14Tb nepHo,n 06HOBJ1eHHA OPIeTHbIX 

cbopm AO nepHoaa, pasHoro oTpe3Ky HpemeHH mex- 

eal4H11x1HbIMH HHojkam14 ,aaHHMX B cHcTemy. 

3HamffrenbHoe noBbinieHHe 011epaTHBHOCTH nany-

maemmx 14 aHanH3Hpyembix ,aaHHbIX 1-103B0J151eT He 

TOJIbK0 110BbICHTb CKOpOCTb peaKuHH yripasJullowdi 

CHCTeMbI B Henom, HO H OTCJIMI4BaTb AHHamHxy H3me-

HeHHilKoHrpompyemmx 9K0.11011414eCK14X noica3aTeneti 

C BbICOKHM HpemeHHbim pa3pemeHHeM. Taxmm o6pa-

30M, o6ecnetunmeTcH BO3M0)KHOCTb nporHomposaHHA 

KoHrrponHpyembix 3Ko.norwlecicHx noKa3aTe.nel3 c npH-

meHeHmem pa3J114x1HbIX men:kilos 9KCIpall0J1511.11/1H ,aaH-

HbIX (1414,aeKC Ce3OHHOCTH H ) p.) H, KaK CJIMTB14e, o6- 

.nergaeTcH 3a,r_kaga miampasaHHH paanumHbix B14,a0B 

npmpozkooxpaHmax meponpHATHH. 
06o6waH HanoxeHHme peineHHH, MO)KHO czke.naTh 

c.neayionwe BbIBO,abI: 

1. flpeivioxeHmAti no,Ekxo,rt K pa3pa6oTice MAC, 

HOCJIe,a0BaTeJIbHOCTb ripmmememmx meTQaonormil 

H ripmemos mo,nem4posaHHH no3BOnsIeT nocTeneH-

HO BbIae.11 11Tb HOCHTeJ114 DKOJI011414eCKO13 Hful)opma-

HHH 143 AHHammtiecicoi/ MOael1H CHCTeMbI C coxpa-

HeHHem B3a11MOCB513H me)fcay npoueccoM, pe3y.nb-

TaTOM ero cpyHKHHOHHp0BaH1451 H 3a1111Cb10 B 6a3e 

aaHHbIX. 

2. CHcTemm oxpaHm oicpywaioweil cpeabi npe4- 

npHATHil HectiTexHmHiiecKoro Kommexca C HCII0J1b30- 

BaHmem HAC SlaTISHOTC51 ynpars.nHembimH H Ha6nicaae-

MbIM14, Inc) noxrHepoiczkaeTcH onpeile.neHmem paHroB 

COOTBeTCTBy10ll114X maTpliu. 

3. 14CTIO.T1b30BaHHe CrIpaBOIIHI4KOB, yHHBepCaJ1bHbIX 

40131 ,aaHHEFX pa3JIH4HbIX HanpaanemainpmpouooxpaH-

H011 ,aeFITeJlbHOCTH, mHHHmH3HpyeT Tpyao3aTpaTm Ha 

o6pa6oncy v-KpopmaHHH 3a ctieT ycTpaHeHHH noBTop-

HO BB0,1114MbIX (H36bITO1IHMX) aaHHMX. flpHmeHeHHe 

mommbHoro npHHHHna pa3pa6oTiu4 MAC o6ecneqH-

HaeT macurra6Hpyemocrb comaHaembix cHcTem no,L1 OT-

aelIbHbIe 06beKTbI, nomaaneneHHH HJI14 clm.rmanbi 

Komnam4ii, Hanpaalletimsi npHpQnooxpaHHoii ,LtenTenb-

HOCTI4. 

4. ABTomaTH3HposaHHoe 3ano.nHeHHe npHpozko-

oxpaHHbix OTMeTHbIX C110pM OCHOBaHO Ha HC11011b30Ba-

HH14 anropwrmos C mHorocbaKropHoti 3aBlICHMOCTb10 

OT OpraHH3a11140HHbIX, TeppwropHaabHo-aumHHHcTpa-

THBHbIX 14 I:myna xapaicrepHcmx 06'beKTOB npHpolio-

110.11b30BaH1451, KOTOphIe Heo6xo,alimo BbI,11eJIHTb npH 

npoewmposaHHH norwiecicoil apxweicTypm XpaHHJH-
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