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Kaobapouno-bankapckuii 2ocyoapcmeennslii azpapHulii yHUgepcumem

AHHOTAIUA

B cmamve npoananuzuposana npobrema obecneuenuss 3K0102UHECKOU CMAOUTLHOCTIU
acpomenuonanowagma.  Ilpusedenvl  pesyrbmamsl  8b100pA  PAYUOHATILHBLIX — CXeM
nPUpPoO0oXpanHo2o obycmpoticmea azpomenuonranowagmos. Ilpeonodcena GyHKYUOHANbHO-
a0anmueHasi MexHoN02Usl, OPUEHMUPOBAHHASL HA CO30aHUEe OUHAMUYHOU CUCMEMDbL, CNOCOOHOU
obecneuums c80e8PEMEHHYI0 PeaKyuto Ha NPOUCX00AUUE USMEHEHUS 8 A2POMENUONAHOUAPpmAax.

KarueBbie cJjoBa: IMPUPOAOITIOJIB3OBAHUE, OKOJIOI'A, IIOUYBA,
ATPOMEJIMOJIAHAILIA®T, VCTONYNBOCTD, AJIATITUBHOCTD,
PECYPCOCBEPEXEHUE

Jlisi CBOEBPEMEHHOTO M OOOCHOBAHHOTO NPUHATHS PpEIICHUH M IUIaHUPOBAHHUS MX
BBITOJIHEHUS] HEOOXOJMMO pacnojaraTh J10CTaTOYHO MOJHON nHpopManuei. B kauecTBe o1HOTO
U3 HCTOYHUKOB Takol MHQPOpMAIMM CIEAyeT pPAacCMOTPETh MOJEIb SKOJOTHYECKOU
CTaOUIIBHOCTH arpoMeiuoia”amadpTa, MoJielb KaK 3JIEMEHT, JOMOIHSIOMUNA U PACIIUPSIOMINN
CTPYKTYpY U cojepxanue 6a3pl manHbix (BJ), co3maBaemoii B pamMKax CHCTEMBI MOJJIEPKKU
npussatusg  pewenuit (CIIIIP). Ona nomkHa cTaTh OAHMM M3 HAJASKHBIX HCTOYHUKOB
uH(popManuu 1 3QPEeKTUBHBIM UHCTPYMEHTOM IUIAHUPOBAHUSI MEPONPUATUH, HAIIPABIEHHBIX Ha
peanu3annio (GYHKIIMOHAIbHO-aaITUBHBIX TEXHOJIOTU (DAT) peryaupoBaHus
PECYpCOBOCIPOM3BOISAIIMX MPOLIECCOB B arpoMeIHoianamadTax u odecneueHust uX 3aiuThl OT
HeOmaronpusTHeIX haktopos [1-4].

Baxxnoe  3HayeHMe ~ HMMEIOT  HaJIM4YWME€  palMOHAJIbHOW  BHYTpHUJIaHAIIA(THOM
UH(PaACTPYKTYpPhl, BOBMOKHOCTH 00€CIIeUeHHs palliOHAIbHOTO COYETAHUS €CTECTBEHHBIX OMO- 1

arpoleHO30B, YMEHbBIICHHE aHTPOIOTeHHONW Harpy3ku Ha Ouocdepy ¢ HCIOJIb30BaHUEM
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OYHCTHBIX COOPY)XEHHH, (DUIIBTPOB, MAIOOTXOIHBIX M PECypcocOeperarInx TeXHOJIorui [5-
13]. DTu nONOXKEHHs SBISIOTCS OCHOBOIOJIATAIOIIMMH TPH BBIOOpPE palMOHAJIBHBIX CXEM

IPUPOJ00XPAHHOTO 00YCTPONCTBA arpoMenuoianamadToB (puc. 1).

! Pemaromee mMpaBHIO 419 NPHKIATHEIX
! MOZIyJIeH

| 30Ha JKOHOMHYECKH Ile- | |  30HA aJanTHBHOTO ' 30Ha HCTIONB30BAHHA |
| J1ecoO0pasHOro HCIOMb- | | HCIIOTB30BAHHA | maEgmadToE B peKHME |
30BaHHA JaHmmadToE | | TaEamadToR b COXpaHEeHHA !

: VerofunBEe | ManoycToHuHEBEIe il Heyctofiunesie ‘

j IaEmadTE » TaHamadTE ‘ JaEgmadTE |

| BryrpuiasgmadTHEIE 00BEKTEl 3aIIHTE OT
: HETAaTHEHEIX BO3JSHCTEHH

: BHOOp PAOHOHAIBHEIX CXEM, CHCTEM, TEXHOJIIO-
. THH, METOJOB, CIIOCOO0E, \C‘l'pOHC’l'B 3aITHTEL
: 00BEKTOR OT HETaTHEHEIX BO3JCHCTEHH

| OYHKUHOHATBEHO-3JaNTHEHEH OTEHIIHAT BE-
| OpaHHBIX CXeM, CHCTEM, VCTPOHCTE 3aIIHTEI
} 00BEKTOR

,  Peam3anud BEIOpaHHOH CXEMEI
: 33MHATE 00BEKTa

Puc. 1. Texnonoruueckas cxema pemieHus 3aja4 3aluThl BHYTPUIAHAMIAPTHBIX 00HEKTOB
oT HeOnmaronpuaTHeIX Bo3aeicTBuii ¢ momombio ®AT u 'MC texHnonoruit
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TexHonornueckas cxema pelieHUs 3ajad NPUPOJOIOab30BaHusl ¢ nomoiibio OAT u
I'C TexHomoTHiA, KOTOpasi OTpaXkaeT JaHAMA(THO-aJaNTHBHBINA MOIX0]] B MPOIECCE CO3TAHUS

COBPEMEHHBIX CHCTEM yIpPaBIICHUS, MPEACTaBIICHA HAa PUC. 2.

Fid

Pemaromee MpaBHIO 711 NPHKIATH
MoZyIeH

Mozayae mpHpPOJONOIE30BAHHA
DYHKIHOHATEHOS 30HHPOBAHHE TEPPHTOPHH

' | !

30Ha 3KOHOMHYECKH IIe- 30Ha aJanTHEHOTO 30Ha HCIOIB20BaHHA
1eco00pazHOro HCIOME- HCIOJIE30BAHHA TaHImA(PTOR B pEKHME
30BaHHA JaHAmMAadTOR IaHmmadToR COXpaHeHHA
. . .
Janmqmadter qy4mero JargmadTel cpegHEro H HHAE TIprpogsEe
arporpoH3BOACT- CpeJHEro arponpoH3BOJ- JaEgmadTEL
BEHHOI0 Ka4ecTea CTEEHHOTO Ka9ecTBa

TPHHATEX PEKHMOE IPHPOJONOIE30BAHH

¥

TeXHOIOTHH, CIIOCOOE!, TEXHHKA PeaTH3allHH “

OYHKIHOHATEHO-3Jal THEHEIH
MOTeHIHAT

PeamHzalua DPHEATEX PEXHMOB
IPHPOZONOIE20BAHHA

Puc. 2. Texnonoruueckas cxema pemieHus 3aaad Mpupo0NoIb30BaHuUs
¢ nomomeio [ YUC texuonoruii u AT
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NudopmannonHyo  MOAJEPKKY  yOpPaBICHYECKMX  pELIEHUH 1mpu  pa3paboTke
MEpOTPUATHI, HAMpPABICHHBIX HA COXPAaHEHWE W BOCCTAHOBJIEHUE MPHPOTHO-PECYPCHOTO
noTeHIMasa JaHaAmadTHeEIX 00pa3oBaHUM, MOXHO obOecneunTh nyTeM mnpumenenuss ['MC
TEXHOJIOT Ui, Ha KOTOPbIE B JAHHOM CJIy4ae MOTYT ObITh BO3JIO’KEHBI CIEAYIOLIUE 3a0a4u:

- 0TOOpa)keHUE IBYX- U TPEXMEPHBIX KapT JaHAmA(THRIX 00pa30BaHMUii;

- HaHECEHHE M OTOOpaKeHUe I000 Kaprorpaguueckoid OOCTAaHOBKHU JIaHAIIA(TOB,
aBTOMATH3AIHs T€OAC3MUECKIX PACUETOB U 3ajad (Mpsmasi, o0paTHas  T.1);

- IPUBs3Ka K KapTorpadguueckuM o0beKTaM J1t000il ceMaHTHYeckoi nH(OpMaInu;

- WHTErpalus CUCTeMbl B JIOObIE JPYrHe CHUCTEMbl yIpaBlieHUs, cOopa U 0OpabOTKU
uH(popMaLuu;

- MHBEHTApHU3aIHsi MUKPOIIOI30H, JaH A THEIX 00pa3oBaHui;

- co3laHue W BeJeHHe 0a3 JaHHBIX SKOJIOTMYECKOTO0 MOHHTOPHHIA, MUKPOIIOA30H,
JaHIIIagTOB;

- 00paboTka W aHanM3 [AaHHBIX MOHHUTOPHHIA C IENBI0 OLEHKH HSKOJIOTHYECKOTO
COCTOSIHUSI MHUKPOTIOZ30H, JIAHAIIA(TOB U pa3padOTKU MPUPOIO0XPAHHBIX MEPOIIPUSTHIA,

- MOJICTUPOBAHKE U MPOTHO3WPOBAHNE IKOJIOTUYECKON CUTYyalllK B TaHAmadTax.

Pa3paboTka cucteM MOANEPKKH TPUHATHS PEIICHUN MPOU3BOAUTCS C MPUMEHEHHEM
TaKUX TeOMH(POPMAITUOHHBIX CPEl, KaK:

- [Tanopama (OC Windows );

- Unaterpamnusa (OC Windows, OC MCBC);

- Maplnfo (OC Windows), cepBepHas kommoHoBka Maplnfo, Spatial Ware (OC
Windows);

- GRASS (OC Unix-like);

- T1O cemeiictBa Arc GIS, cepsepnas gacts (Arc SDE + Arc Catalog) (OC Windows);

- Xpanenue nanubix (Post GIS, Oracle, Spatial);

- [IpoaykTel cOOCTBEHHOI pa3paboTKH.

Jlnst pemieHusl BOMPOCOB OIEHKH (DYHKIIMOHHPOBAHUS arpoMeNuoiaHmma@ToB U UX
PECYPCOBOCTIPOM3BOISIINX CHCTEM, TUTAHUPOBAHHS MEPONPHATHN 3(PPEKTHBHOTO YIPABICHHS
MPOIIECCaMH, CHUJIAaMH M CPEACTBAMH aKTyaJbHOW SIBIISIETCS pa3paboTKa aJleKBaTHBIX MOJeINei
6a3el qaHHBIX (puc. 3). C 1enbio BEIPaOOTKH YIPaBIEHYECKUX PEIICHUN Ha OCHOBE MOJENEH U

JIAHHBIX HE00X0 MO TIocTpoeHue 6a3nl 3HaHuH (B3).
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Puc. 3. ®yHkumoHanbHas Mo/ieb 0a3bl JAHHBIX

Pa3paboTka Moaenu paccMaTpuBaeTCs Kak 3Tall Ipoliecca co3lanus pacnpeaeneHHon b/l
u b3, Bkmowarommx pa3pabOTKy HX CTPYKTyp, OmpeelieHne Habopa NaHHBIX W 3HAHUH,
BBISIBIICHHE WX B3aMMOCBS3EH MCXKAY HUMHU, ONPECACIICHUC o0jacTu A0IMYCTHUMBIX 3HAUYEeHUH I
Kaxgaoro aprymenta. Ilo mepe co3ganusi 0a3 M TPOBEPKH TMOJTHOTHI J@HHBIX W 3HAHUH,
MPEJICTABICHHBIX B HHX, JJIS TOCTPOSHUS aJCKBATHOW MOJENTH arpoMenuoianamadTa 06as3bl
JAHHBIX W 3HAHUW JOJDKHBI OBITH JOpa0OTaHBl M pacHIMpeHbl. B TakoMm ciiydae Mopaenb
arpomMenuonanamadTa COCTaBIAIOT, IO CYTH, KOHIeNnTyainpbHeie wMoaenu b/ u B3,
OIMUCBIBAOIHUE BCEC ACICKTbI BO3MOXXHBIX BAPHWAHTOB IMOBCACHHUA CHUCTEMBI, 4@ OIMMCAHUC €€ B
TEPMHHAX S3bIKAa BBIOPAHHOUN cUCTeMbI yrpaBieHus 6a30ii nanubix (CYB/l) — dyHKIIMOHATBHEIE

moenu 6a3bl nanubix (bJl) u 6a3el 3HaHuUi (puc. 4).
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TToBpmmeHne TNPOAYKTHBHOCTH H YCTOﬁ'IIIBOCTH

arpoMenHoIaHAmAadbTa \
-—
3

2 4
1
11 12 13 14 21 22 23 3.1 32 4.1 42
LL1 1121 10131 03141 ) 1211 1221 54231 L BN 411§ LT ]
AlBIX1 A5X3 AlIB7X3 Al7B5 B20 AI19B15A2X5 BI8 B3 52207 9K1 9K3
1.12 122 132 | 1 142 242 11222 232 3122 322 412} | 422
A2B2X2 A6B5  Al12B5 Al8Bll B13  Bl6 A21®3X7 A26519 A28D3X1 9K2 OK4
""" o W TR imar T | ) T Aty et S T AR A e S A DG e R AR AT e | A RARA Ty
) 113 1 ¢ 133 11 133 (213 1223 1233 | {318 | 1327 ! | 423 |
____________________________ b e o o oo o g} Ve, o o o o lmm o 1 Kiomcom . om om R
R e AU o i s =K
| 114 11 124 10 134 1214 11224 }}234 | 1 314 | 1324 |
ASB7X3  Al4B8 B14X4 B17X6 A21D4X9 A27B21X10 A29523
¢ 125 1 1 135 1235 |
A9B8 @1 A2105X5
126 13.6 23.6
A10B5®1X1 A15B9 A25
13.7 23.7
A16B10 D6X10

Puc. 4. Undopmanmonnast moaens b3 171 popMupoBaHus BHICOKOIIPOIYKTUBHBIX U YCTOWYMBBIX arpoMearoaanamagdToB
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B ocnoBy b3 3anoxennl mMojenu 3HaHUN, OCHOBaHHBbIC Ha MPaBUIIAX, MO3BOJISIOMIMX
MPEACTaBUTh 3HAHUS B BUJIE IIpeaiokeHuil Tuna «Ecnu (ycnoBue), To (I1ecTBHE)».

N3noxxeHHoe cBUAETENBCTBYET O TOM, uT0 PAT OpHEHTHUPOBAHBI, IPEXKIE BCEro, Ha
CO3/laHME JMHAMHMYHBIX CHCTE€M, CIOCOOHBIX TapaHTUPOBATh aJCKBAaTHYIO pEakUui0 Ha
MPOUCXOJSAIINE U3MEHEHHs B arpoMmenuoyiaHimadrax U BHECEHHE COOTBETCTBYIOIIMX
KOPPEKTHPOBOK B IMpoLEecC MX (YHKIMOHHUPOBAHUS B CTOPOHY OJAarompHsATHOTO HCXOJa, YTO
CBSI3aHO C HEOOXOAUMOCTHIO A(P(HEKTUBHOTO PEIICHUSI MHOYKECTBA MPOOIIEeM B (PyHKITMOHAIBHBIX

3aJa4 HaquO'TCXHquCKOﬁ M TEXHOJIOTHYECKOM HaIIpaBJICHHOCTH.

BriBoabI

C HCIIOJIb30BAaHUEM OAT MOTYT OBbITh pa3paboTaHbl CIIeIyIOIIHE
61ochepocoBMECTUMBIE CUCTEMBI:

- B 00J1acTH pUPOA000YCTPOICTBA, BOIOMOIB30BAHUS U 3€MIIETIONb30BaHUS, CBA3aHHbIX
C HUMH OTpacisiX: THAPOMEIMOPATUBHBIE CUCTEMbI; CUCTEMBI 3aLUTHI IPUPOJHBIX OOBEKTOB U
HCKYCCTBEHHBIX COOPY>KEHU; CUCTEMbI OUMCTKU BOJABI U BO3AyXa OT 3arps3HUTENEH; CUCTEMBI
BOJIOCHAOKEHUs; CHUCTEMbl OpPTraHM3ALUU TEPPUTOPHUNA; CHCTEMBI pa3MEUIeHUs OOBEKTOB
BOJIOXO3SIIICTBEHHOI'O KOMIUIEKCA; CUCTEMBI YIIPABJIECHUS TEXHOJIOTHUECKUMU IPOLIECCAMH;

- B o0sactu  arpapHoro  IpPOU3BOJICTBA! TEXHOJOTUH  BO3JEJIbIBAHUS
CEJIbCKOXO03SMCTBEHHBIX KYJBTYP; TEXHOJIOTHH MIPENNIOCEBHON 00pabOTKU U 3aIUThI PACTEHHI;

- B o0nactu CeNbCKOXO3AMCTBEHHOTO  MAIIMHOCTPOECHMS: CHUCTEMbl  MaIllWH,
000py/IOBaHHUs, YCTPOMCTB sl OOpabOTKM MOYBBI M yXOJa 3a PACTCHUSMHU; CHUCTEMBI
TEXHOJIOTUYECKOT0 O00OpYJOBaHUS il IepepalOoTKM M XpaHEHUs CelIbCKOXO3HCTBEHHOM
NPOAYKIIMH; T0KIe€BaIbHAsI TEXHUKA U 000pYyI0BaHUE.

EcrectBenno, B mampHelmeM OuocdepocOeperatomme U O6mochepocoBMECTUMBIE
TEXHOJIOTUM, CHUCTEMBl M T.I. OyAyT HWIpaTh TIJIABEHCTBYIOUIYIO PpOJIb BO BCeX OOIaCTIX
npupofoo0ycTpOiCTBa M NpHUpojaononb3oBaHus. I[lo mepe 000CTpeHHsS 3KOJIOTHYECKON
00CTaHOBKU JOJKHBI ObITh BBEICHBI HOBBIE, 00JIee )KECTKIE KPUTEPUH OLEHKU (PYHKIIMOHABHO-
aJIaNTUBHOIO MOTEHIIMAIa CUCTEM, TEXHOJIOTUM, MaIllMH, YCTPOUCTB, KOHCTPYKLUH, MaTepUaIOB,
HEOOXOIUMBIX  JUISI  PELICHHS aKTyaJbHBIX  3aJjad  NPUPOA0OOYyCTpoiicTBa U

MMpUpPOAO0II0JIb30BAHH.
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