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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTVZIJII)HOCT]) TEMbI JUCCEPTALIMHA

CoBpeMeHHbIE MacIITaObl U3BATHUS YEJIOBEKOM MPOIAYKIHUH TPUPOIHBIX
AKOCHCTEM, a TaKkKe€ HMX YaCTUYHOE WM IOJHOE YHUUYTOXKEHUE TMOJ JaBICHHUEM
UHAYCTpUAIU3allMK, BEAyT K Jerpajaldd MNPUPOJHON  cpeAbl  KPYIHBIX
IIPOMBITIUICHHBIX PEeruoHoB. Iyt pa3paboTku 3¢ (HEKTUBHBIX METOAOB M TEXHOJIOTHIA
3allUThl IOYBEHHBIX, PACTUTENIBHBIX U BOJAHBIX PECYPCOB OT HEBOCIIOJIHUMBIX MTOTEPH
HEOOXOJMM  COBMECTHBI  aHamu3  OOJIBIIOTO  KOJIMYECTBAa  Pa3HOOOpa3HbIX
MoKa3aTeJel AKOJOTHUYECKOTO COCTOSIHUSI TEPPUTOPUU. B CBS3M C ATUM BO3HHUKAET
HEO0OXOIMMOCTh BBEACHUSI 00OOIIEHHOTO MOKAa3aTessi COCTOSIHUS MPUPOIHON Cpeibl
peruoHa — mnpupoaHo-pecypcHoro mnoteHuuana (ITPII). MopenupoBanue wu
KapTorpaguyeckoe oToOpaxkeHne Takoro mokazarens cpeactBamu [MC maer
HATJIAIHYI0 KapTUHY OKOJOTMYECKOTO COCTOSIHUS TEPPUTOPUM, a TaKXKe €ro
W3MEHEHUSI MPU ONPEACICHHBIX CIIEHAPUSIX 3E€MJICMIONIb30BaHUS U MPOMBIILICHHOTO
Pa3BUTHUSI PETUOHA.

PacnpocTpaHeHHble B HACTOAIIEE BPEMs MPOrPAMMHO-UHCTPYMEHTAIbHBIX
obomouku [MC, kak mpaBuiIoO, BKIIOYAIOT (DYHKIUH, OCYIIECTBISIONIHNEC
IPOCTPAHCTBEHHBIE ONEPAIMN HAJOKEHUS ¢ 00BbEKTaMH KapThl. OJJHAKO OHU JAJIEKO
HE BCErJla MO3BOJISIIOT BBINOJHUTH HeoOXoauMmeble juist pacueta [IPII ananutuueckue
omnepaluu Haja JaHHBIMHU, XapaKTepHU3YIOIUMHU COCTOsIHHE 3KocucteM. Kpome Toro,
OpraHu3alys CEeMaHTUYECKUX JaHHBIX UMEET CBOM ocoOeHHoctu B kaxaou ['MC-
000104Ke, 9TO TPeOyeT B KAXKIAOM Cllydae pa3pabOoTKU CIEIHATBHOTO MPOTPaMMHOTO
oOecrieueHusl.

Takum  oOpa3oM, CTaHOBHUTCS OYEBHJHA AKTyaJlbHOCTh  Pa3pabOTKH
CHEIUATN3UPOBAHHON pacyeTHOM 0a3bl JAHHBIX C BOBMOYKHOCTBIO €€ TOAKITI0YSHUS K
11000# 13 HanbosIee pacnpOCTPaHEHHBIX MPOTPAMMHO-UHCTPYMEHTAJIBHBIX 0007104YeK
I'MC. BsaumMmocBa3p pacuetHoid 0a3pl  gaHHeix ¢ [WC  npenocrasisieT
JOTIOJIHUTENIbHBIE ~ BO3MOKHOCTHM  BU3YaJIbHOIO  aHAU3a M HCCIIEIOBAHUS
MPOCTPAHCTBEHHBIX B3aMMOCBSI3EH MEXKy TUIIAMH KOCHUCTEM U XapaKTePUCTHUKAMHU

HUX 5KOJIOTHYCCKOI'O COCTOSAHMUA.



Heaun u 3agaun

Lenbro quccepTallMOHHON paboTHI SIBIISIETCS pa3paboTKa CrielMaTI3UPOBAHHON
0a3bl JaHHBIX NPU TEOMH(DOPMALMOHHOM MOJEIUPOBAHUU MPUPOJHO-PECYPCHOIO
NOTEHIMAJIa UHTEHCUBHO Pa3BUBAIOLIUXCS TEPPUTOPHU.

JUist TOCTH>KeHUST TaHHOM e ObUTH pelleHbl CASAYIOIINE 3a/1a4u:

1. IlpoBeneH aHanmM3 CYLIECTBYIOUIMX OIPEAECICHU U CIocoOOB pacyera
KOMIUICKCHBIX ITOKA3aTeJIE COCTOSTHUS IPUPOTHOM CPEIBI.

2. Ompepnenenbl TpeOOBaHMS K YHMCIEHHOMY IIOKa3aTel0 IPHUPOIHO-
PECYpCHOIO TNOTEHLHAJNA TPH €ro OTOOPAKEHMHM KaK HENpepbIBHOM (PYyHKIIMU
reorpau4ecKux KOOpUHAT.

3. Pazpaborana KoHIeNTyajibHas, AaTtajiorudyeckas U ¢u3Udeckas MOJEIU
JaHHBIX [pU TeOMH(OPMALMOHHOM  MOJEIHUPOBAHUM  IPUPOJIHO-PECYPCHOTO
NOTEHIMAJIa UHTEHCUBHO Pa3BUBAIOLIUXCS TEPPUTOPHUIA.

4. Pa3paboTaHa METOAMKA Fr€OMH(POPMALIMOHHOIO MOJEIUPOBAHUS IPUPOIHO-
PECYPCHOIO MOTEHIMAla WHTEHCUBHO PpPa3BUBAIOIIMXCA TEPPUTOPUN HA OCHOBE
pa3paboTaHHOW MOJIETU JaHHBIX.

5. TlpoBenena anmpoOanusi METOJMKH COBMECTHOTO uctonb3oBanus b/l u I'MC
JUIsL pacyeTa MPUPOAHO-PECYPCHOTO MOTEHIMAda WHTEHCUBHO-Pa3BUBAIOIIUXCS

TEPPUTOPHI.

HayuHasi HOBH3HA Pa00ThI COCTOUT B CIAEAYIOIIEM:

1. Pa3zpaborana yHuBepcajgbHas MOJCIb JNAaHHBIX IS pacdyera MPUPOJIHO-
PECYPCHOTO TIOTEHIMAIa WHTEHCUBHO PAa3BUBAIONIUXCSI TEPPUTOPHUIA, TTO3BOJISIOIIASL
BBITIOJIHATD €0 PacyeT JIJIsl BCeX TUIOB MPUPOIHBIX U MOITYIPUPOTHBIX SKOCUCTEM.

2. Pazpaborana metoauka coBmecTHOro wucrnonbzoBanuss bJ[ u TMUC gns
pacdyera  NPUPOJHO-PECYPCHOTO  MOTECHIMAJa  HHTCHCHUBHO  Pa3BUBAIOIIUXCS
TEPPUTOPHUU.

3. Paspaborana u mpaktmuecku amnpoOupoBaHa Qusnueckas mozaenb bJ[ Ha
6aze CYBJl MS Access BO B3aUMOJEWUCTBHH C pa3IUYHBIMH POTPAMMHO-

UHCTpYMEHTalbHbIMU oOonoukamu ['MC.



4. Tloka3aHbl IPEUMYIIECTBA MEIKOMACIITAOHOTO MOICTHUPOBAHUS PUPOTHO-
pPECYPCHOI0 MOTEHIIMAjA Mepel KpyITHOMACIITAOHBIM MOEITUPOBAHUEM.

OcCHOBHbBIE Pe3YJIbTaThl, BLIHOCUMbIE HA 3AILIUTY

1. PazpaGoranbl KOHIIENITyaJIbHast u JaTajgoruyeckas MOJEIN
cnenuanuupoBanHol B/l mpu reomHpoOpMalMOHHOM MOJEIUPOBAHUU TPUPOTHO-
PECYpPCHOI0 MOTEHIMAIAa UHTEHCUBHO PA3BUBAIOILIUXCS TEPPUTOPHIA.

2. PazpaboraHbl METO/IMKA U POTPAMMHOE 00eCIIeYeHUE pacueTa YUCICHHOTO
NoKa3areyss MPUPOJHO-PECYPCHOrO MOTEHLHMada HKOCUCTEM HA HHTEHCHUBHO
Pa3BUBAIOIINXCS TEPPUTOPUAX TMPU €ro KapTorpauueckoM OTOOpPaKEHHH Kak
HenpepbIBHON (QyHKINU reorpaduyecKux KOOpIuHAaT.

3. IlomyuyeHsl KapThl NPUPOIHO-PECYPCHOrO MOTEHLHMANA sl TEPPUTOPUHU
MockoBckoil  001acTH, TMOATBEPKAAIONINE BBIOPAHHYIO METOJUKY pacdeTa
IPUPOAHO-PECYPCHOTO MOTEHIIMAIIA TTPU T€OMH(OPMAITMOHHOM MOJICIIMPOBAHUU.

Anpooanus padoTbl

Amnpobanusi mpousBoaAWSIack B pamMkax Tembl «Pa3paboTka HaydHO-
METOJAUYECKMX M TEXHUUYECKUX OCHOB YIMPABJICHUS PECYPCHBIM MOTECHI[MATIOM
HKOJIOTHYECKOTO peruoHa IMeHTpanbHOil Poccum Ha mpumepe Oxckoro OacceiiHa
denepanbHOlt  1eneBoil  mporpammbl  «MccrnemoBanus U pazpaboTka 1O
MIPUOPUTETHHIM HAIMPABJICHUSIM PA3BUTHUS HAYYHO-TEXHOJOTMYECKOI0 KOMILIEKCa
Poccun ma 2007-2012 roapny.

OcHOBHBIE pe3yJIbTaThl PaOOThI MO TeME JTUCCEpPTALMHM JOKIAJAbIBAINCH U
oOcyxnanuch Ha 64-i Hay4HO-TEXHUYECKOW KOH(EpPEHUUHU CTYAEHTOB, aCIIMPAHTOB
u Mojoawsix yueHbix MUUI'AuK, nocesimenHoit 230-ii ToAOBIIMHE CO JHS €TO
ocHoBanus (7-8 ampena, 2009) u Ha 66-iI Hay4yHO-TEXHUYECKOH KOH(EpeHLHH

CTYJEHTOB, aCIUPaHTOB U MOJoAbIX yueHbiXx MUMI'AuK (5-6 anpens, 2011).



Iyoaukanun

OcHOBHBIE  pe3ysbTaThl, IMOJY4YEHHbIE B JIHUCCEPTALMOHHOW  padoTe,
npeACTaBieHbl B 3 Hay4YHBIX MyOJUKAIMsAX, B TOM YKCJIE OJHA CTaThs B JKypHAJe,
BouieeM B riepeueHb BAK PO.

O0BLeM U CTPYKTYPA

Huccepranmonnas pabota oO0beMoMm 184 cTpaHUIIBI COCTOWUT W3 BBEICHWS,
YeThIpEX TJ1aB, 3aKIIIOUCHHUS, CIIMCKA JIUTEPATYphl U npuiiokenus. Pabora comepxut

41 pucyHok, 2 TabJIULIbI.

COIAEPKAHUE PABOTbI

Bo BBegeHNMH 000CHOBaHa aKTyaJIbHOCTh Pa0bOThI, CHOPMYITUPOBAHBI €€ LENb

W 3a]a4¥, BBISBIICHA HAay4YHas HOBH3HA, CHOPMYJIMPOBAHA MPAKTUYECKAsl IEHHOCTb
MOJyYeHHBIX pe3yibTaToB. [IpuBeeHsl qaHHBIe 00 anmpobanuu, 00beMe U CTPYKTYpe
padoTHL.

B nepBoii_rjaBe auccepTaliioOHHON paOOThI MPOBEACH 0030p CYIIECTBYOIINX

OnpeaeNeHnil U croco0OB pacyeTa MPUPOJIHO-PECYPCHOTO MOTEHIIMANIAa UHTEHCUBHO
pasBuBatomuxcsi repputopuid. [lokazana oObeKTUBHAS HEOOXOAUMOCTH Pa3pabOTKH
METOJIOB HHTErpajbHOM YHCIEHHOM OLEHKH HPUPOJHO-PECYPCHOIO IOTEHIMANa
MHTECHCUBHO  pa3BUBAIOIIUXCA Teppurtopuid. OOHAKO €IMHOro IOoAXO0Jda K
ONpE/ENEHUI0 TaKOro TOKas3aTels TIoka He Bblpaborano. Ilpu »stom B
JUCCEPTALIMOHHON paboTe ompenereHbl OCHOBHbIE TpeOOBaHUSA K HHTErPajJIbHOMY
MOKa3aTeINIo ISl €T0 0TOOpaKeHUsI B TeOMH(POPMAIIMOHHON CHCTEME:

1. IlokazaTenbp JODKEH OMNMCHIBATBCS HEMPEPBIBHOM MPOCTPAHCTBEHHO-
BpeMeHHON QyHkiuen F(x,y,f) B m000i1 3aaHHBIA MOMEHT BPEMEHHM ¢ AJid 000
TOYKH C KOOpAMHATaMU X,y Ha Kapre. Takum oOpa3oM, B Mpoliecce KOMIBIOTEPHOIO
MOJICIIMPOBAHUS I0Ka3aTelb JOJKEH OBITh OIpeneseH Ui J1F000H MHHMMAaJIbHOU
AYEHKN KapTorpauueckol ceTku Iomamu Sy, ONpeneasieMod maciTadom
MOJIEJIMPOBAaHUS.

2. Iloka3atenb AOJKEH oOecrevyrBaTh A/I€KBATHYIO OLIEHKY W IPOTHO3 JUJIs

TF000H M3 3KOCHUCTEM PETHOHA, HA KOTOPOM BBITIONHSIETCS MOJCIMPOBAHUE, C YUETOM



BCEX (PAaKTOPOB BO3/JCHCTBHUS HA OTAENbHBIE YaCTH 3TUX 3KOcUCTEM. [IoCKOIBKY mJis
pPa3NUYHBIX THUIIOB OWOIEHO30B E€IUHUIIBI W3MEpPEeHUs] OOOOILEHHOro IMoKa3aTess
MOTYT OBITb pa3nuuHbl, TO (QyHkuus F(x,y,f) B oOwmeMm ciydyae AOKHA OBITH
0e3pa3MepHOil BEIMYMHON, HOPMHUPOBAHHOW B COOTBETCTBUM C JIONMyCTHMBIMH
UHTEpBAJIAMH 3HAYCHHM OOOOIICHHBIX TIOKa3aTelel COCTOSIHUS KaXJO0ro U3
paccMaTpUBaeMbIX OMOLIEHO30B.

3. Eciiu B mpenenbl MUHUMAJIbHOM SYEMKM TOMAJAeT HECKOJIbKO THIIOB
HKOCUCTEM WJIM UX YacTeil, MOJBEeprarouuxcs BO3JIECUCTBUIO (DAKTOPOB pPazIMYHOU
WHTEHCUBHOCTH, TO MeTon pacuera Gynakmoum  F(x,),f) 1OO0DKEH  OBITH
IPONOPLHUOHAJIEH.

4. Tloka3zaTtenb JOJKEH oOecneyuBaTh aJEKBAaTHBIM Mepexon oT OoJee
KpyMHHOT0 MaciiTada K 6ojiee METKOMY MpU FeHEpaTU3aIii KapThl.

Ha ocnoBe ananuza tpebGoBanmii k kaptorpadupoBanuto I[TPII mHTEHCHBHO
pa3BUBAIOLLIMXCS ~ TEPpUTOpH  BBIOpaH  cnoco0  pacyera  KOMIUIEKCHOIO
(MHTErpajlbHOr0) TOKa3aTelsl COCTOSIHHS MPUPOJHBIX PECYPCOB, YUHTHIBAIOIIUMA
KOJIMYECTBEHHBIE M KAYECTBEHHBIC YACTHBIE MTOKA3ATEIU. YUET COBOKYIHOCTH ITHUX
II0Ka3aTesed KpaliHe BaXKEH UMEHHO ISl HHTEHCUBHO Pa3BUBAIOIIMXCS TEPPUTOPHU,
T.K. OHM BKJIIOYAIOT B c€0s KakK IMPHUPOAHBIC DKOCHCTEMbI, TaK U AHTPOIOTEHHBIE,
IOCTOSIHHO TO/IBEPrarollrecs BO3ACHCTBUIO pa3InyHbIX (pakTopoB. KonnuecTBeHHbIE
IIOKA3aTeIM  XapakTEepU3ylT 3amac MOPUPOJHBIX PECYPCOB  TEPPUTOPHUH, a
KayeCTBEHHbIE — HX HKOJOTMYECKYI0 O€30MaCHOCTh MPU COOTBETCTBYIOUIMX BUIAX
IPUPOIOIIOIB30BAHUS.

[Tockonbky wyacTHble mnokaszatenu [IPII oneHuBaroTCSI B HECONOCTaBUMBIX
eAUHUIAX U3MEPEHUs, BCE KOMIIOHEHTBhI U caM OOOOILEHHBIA MOKAa3aTeNb JOJIKHBI
OBITH O€3pa3MEPHBIMU BEJTUYMHAMH.

Tak kak 3HAUYMMOCTb YACTHBIX I[IOKAa3aTeJied pa3jiuyHa MJIsd Pa3HbIX THIIOB
IPUPOIHBIX IKOCHCTEM U THIIOB 3eMJICTIONIb30BaHus, Hanboee moaxoasmiei popmoi
IIPEJCTABJICHNUS] KOMIUIEKCHOTO II0Ka3aTessl COCTOSIHUS OTHAEJIbHOM HSKOCUCTEMBI

SABJIACTCS MYJIbTUIIIIMKATHBHAA Q)YHKHI/IH BHUOa

F(xy,0= 0o(Cx,,0)-01()" ... (1)



3nece  @o((C(x,y,f)) — KOMMYECTBEHHBIM TOKa3aTeNb, XapaKTEPU3YIOIIUH
NPUPOAHBIA TOTEHIMan »JkocucteMbl C B  MOMEHT BpeMeHH ¢ B ponwm
KOJIMYECTBEHHOTO TOKA3aTelsi BBICTYMAeT dKoMacca. [[s MpUpOIHBIX KOCHCTEM
3HAUCHHUE (Mg 3aBUCUT OT CTAJHMH CYKIIECCHOHHOTO nukia. [lokazaTenb HOpMuUpyercs
OTHOCHTENBHO MAKCHMAJIBHOIO 3HAYCHHS MpHPOAHOro moreHnmama A, s
KaXXJI0 DKOCHUCTEMBI;

¢@1(?),... ¢,(f) — HOPpMHUPOBAHHBIC YACTHBIC IOKA3aTENU, XAPAKTEPUIYIOIIHE
BO3JICHCTBHE HAa HPKOCHUCTEMY TPYMIBI aHTPOIIOTCHHBIX (PAaKTOPOB M MPUHUMAIOIIIHE
sHaueHus 0<@i<l, Py(C),...,P,(C) — kodpPUIMEHTH 3HAYMMOCTH KaXKIOTO U3
YaCTHBIX I[IOKa3aTeJIed /i JTaHHOTO THIA JKOCUCTEMBbL. Eciu 3HAYMMOCTH i-TO
nokazarenst P=0, To (pl(t)PiZI .

3HaYeHUE PKOMACCHI PaCCUMUTHIBACTCS 110 (hopMyJie

OM=DOM~+HM~+MM, (2)

rne @M — 3amacel ¢uTomaccel (HaA3eMHOM M moj3eMHon); HM — 3amacel

HekpoMaccel; MM — wMacca rogoBoro mnpupocra ¢uromacchl (Haa3eMHOH U
MIO3EMHOM).

[Toka3arenu aHTPONIOTCHHOW HArPy3KH HOPMHUPYIOTCS CISTYIOIIUM 00pa3oM:

max - A(t)

.
max Amin

A
o0 =" ©)

3HaueHUs! Apin, Amax BBIOMPAIOTCS C YUYETOM COXPAaHEHUS TAaKCOHOMHUYECKOTO
cratyca s3kocucteMsbl. [Ipu A(#)>A.x, IKOCHCTEMA JOJKHA OBITH OTHECEHA K APYTroit
TaKCOHOMUYECKOW KaTeropuu (HampuMep, BBIBEJEHA U3 KaTErOpUH 3€MENb
CEJILCKOXO3SIICTBEHHOr0 Ha3HaueHus). BenuuwHa A,,;, HE MOJDKHA MPEBOCXOJUTH
€CTECTBEHHOTO (POHOBOTO TIOKA3aTels M, B KpailHEM cCllydae, MOKET OBITh YCIOBHO
paBHa Hynt0. [Ipy HOpMUPOBKE MOKA3aTENEN 3arpA3HEHUS B KAUE€CTBE 3HAYEHUN A iy
U A MOXHO HCIOJB30BaTh Oe3omnacHble ((DOHOBBIE) M MPEAEIbHO JOMYCTUMBIE
koutenTparuu (I1JIK) ocHoBHBIX THIOB 3arps3Hstomux BemiecTB. Koaddumments: P;
MOKHO BBIOpaTh MPOMOPIUOHAIBHO UX KJaccy onacHocTu. [Ipu aToM, Kak mokaszaiu
YUCJICHHBIC OKCICPUMEHTHI, HauOoJIee aJCeKBAaTHBIE OICHKA HWHTETPATHHOTO

ITOKa3aTCIIsd HPH, IMMO3BOJIAIOIINUEC KOCBCHHO YYCCTb YCTOﬁqHBOCTB OKOCHCTCMBI K



BO3JICHCTBHUIO BBIOPAHHBIX (PAKTOPOB, TOJMYYAIOTCS MPU HMCTOIB30BAHUHN 3HAUYCHHMA
0<P; <1.

Cnemudprka kapTorpaduyeckoro OTOOPaKEHHS KOMILICKCHOTO ITOKa3aTess
COCTOSIHUSI TIPUPOAHBIX PECYpPCOB KakK HENpephIBHOW (YHKIMM Teorpaduueckux
KOOpJMHAT TpeOyeT, yToObl MOKa3aTedb PACCUUTHIBAICS MO €JUHOM METOAUKE IS
BCEX OKOCHUCTEM, COOTBETCTBYIOLIMX TreorpapuueckuM OO0bEeKTaM Ha KapTe B
IMPOKOM Jhana3zoHe macimrtadoB. Hanbomnee ynoOHOM cpenoit 1j1si OCyIIeCTBICHUS
MeToauKu uHTerpanbHoi omeHku IIPII sBnstorcs reonH(OpManMOHHBIE CHCTEMBI,
peanu3yronMe COBMECTHBIN aHalu3 pazHooOpa3Hoi HH(opMaluu 00 OKpy Karomiei
cpeae. Ilpu kaprorpaduyueckom oToOpakeHMHM HHTerpaibHOro mnokaszatens [IPII
WHTEHCUBHO  Pa3BHUBAIOIIUXCS TEPPUTOPHM HEOOXOIUMO PYKOBOJCTBOBATHCS
OCHOBHBIMU  NPUHIMIIAMM U  HAYYHO-METOJUYECKUMHU OCHOBAMH  CO3JIaHMS
aneKkTpoHHbIX KapT I1PII.

N3-3a  MHOrooOpasusi  OpUKIAAHBIX  JAHHBIX, HEOOXOAMMBIX  TIPH
reouHdopmanronnoM moaenupoBanuu [IPII, nenecoobpasno ucnons3oBate ['MC
COBMECTHO C BHemHe# crenuanusupoBanHoit bJ[. Takoe pasmenenue GyHKIMiA
MEXIy IBYMsI CHCTEMaMHU MPENOCTABISAET aHAJUTUKY JAHHBIX PAJl AOTOJHUTEIbHBIX
BO3MOXHOCTEW U MPEUMYILECTB, @ UMEHHO:

1)  BO3MOXHOCTh BHU3YQJIBHOI'O aHAJIM3a COCTOSIHUS TEPPUTOPUM  TIO
Pa3IMYHBIM [1OKA3aTENSIM;

2)  OCYILIECTBJIEHUWE HHTEPAKTHBHBIX 3alPOCOB K 3JIEKTPOHHOW KapTe —
MOJIy4eHHE BHIOOPKU OOBEKTOB 10 3HAYEHUSIM aTPUOYTOB U UX KOMOMHALIMSIM;

3)  BO3MOXHOCTb HCCJIEOBAaHUS OTAEJIbHBIX KOMIIOHEHT 3KOCHUCTEM,
PEACTABICHHBIX PA3JIUYHBIMU CJIOSIMU KapThl (II0YBA, PACTUTEIIBHOCTD U T.1.);

4)  KoMOMHHpOBaHME OOBEKTOB IyTEM HaJOXEHUsS (OBepiesi) CJOEB,
MOJy4YeHUE UX aTpuOyTOB HA OCHOBE OTHOLICHHUH aTpHOYyTOB UCXOTHBIX OOBEKTOB;

5)  BBINOJHEHHWE TeHEepaIU3aluU CIOEB KapThl AJIs pacuera U OTOOpaKeHUs
ITPII nmpu pa3HOM TEPPUTOPUATILHOM OXBAaTe.

Bo__BTOpoii __riaBe auMccepTallMOHHOW  pabOTBI  PacCMOTPEH  OMBIT

IMPOCKTUPOBAHUA U pa3pa60TKH 0a3 JaHHBIX B 3aJa4aX MOHHTOPHUHTAa H



VHBEHTAPHU3ALMU NPUPOJHBIX pPEeCYpcoB. [Ipru MOHUTOpPHUHIE OKpPYX AOUIEW CPEAbI
IPOUCXOJUT  HAKOIUIEHWE, CUCTEMaTH3alMsl W  aHallu3  COOTBETCTBYIOIIECH
uHopmanmu. OcymiecTBisst npoektupoBanue bJl myst 3amauy vMHBEHTapu3aluu MU
MOHUTOPUHTA TPUPOJHBIX PECYpPCOB, HEOOXOIUMO TOMHHTH, YTO PE3YyJIbTAThI
MOHHUTOPUHTA B 3HAYUTEIIbHOW CTENEHU 3aBUCIT OT 00bEMa M KauecTBa MCXOIHOU
uHbopmaru. B cBs3u ¢ 3TUM HcXoHas HHGOpMAIHs JOHKHA BKIIFOYATh B ce0s Kak
MOXKHO OoJiee MOApPOOHBIC AHHBIE O MPOCTPAHCTBEHHO-BPEMEHHON W3MEHYMBOCTU
pa3JIMUHBIX TTOKa3aTesIeH, BKIII0Yas JaHHbIe 00 UCTOYHUKAX U (pakTopax BO3JCUCTBUS
Ha dKocucTeMbl. [ToMuMO 3TOTO, HEOOXOAMMO ONMUPATHCS HA HOPMATHBHO-TIPABOBYIO
0a3y B DKOJIOTMH, YYUTHIBaTh ()MHAHCOBBIE BO3MOXXHOCTH JIaHHOTO PErHOHa, €ro
o011yt Gpusznko-reorpad@uuecKyo 0OCTaHOBKY U IPYyTHE CBEICHUS.

JIsist naHHOTO HCCNe0BaHUSI HAMOOIBIINM UHTEPEC MPEACTABIISIOT JIOKAIbHBIC
CUCTEMBbl MOHHUTOpPHUHTA. BbUI mpoBeleH JeTanbHBIA 0030p CyIIecTBYIOIUX 0a3
JNAHHBIX, pa3paOOTaHHBIX JJisI pEUICHUs 3a7ad WHBEHTApU3AlMM U MOHUTOPUHIA
IPUPOAHBIX pecypcoB. [Ipu mocTaTouHO aKTUBHOM pabOTe HAYYHBIX MCCIIE0BaTENICH
HaJ OLEHKOW DHKOJOTMYECKOTO COCTOSIHUSA MPUPOJHON cpeabl, pa3paboTaHHBIE
CUCTEMBI y3KOHAIIPABJICHHBI U HE YHUBEpPCaIbHBI. YacTO OHU MPEACTABISIIOT COOOM
BCEroO JIMIIb TPAMOTHO CO3/JaHHBIA MHTEpGENC, KOTOPhIN MO3BOISET MOJIb30BATENIAM
JOCTaTOYHO yA00HO M3BIIeKaTh MHGOpMAIHIO 10 3ampocaM u3 b/l a Takxke mory4ars
KOHKPETHYIO KapTy, VXK€ 3aJ0KEHHYI0O B TEOMH(POPMAIMOHHYIO CHUCTEMY
pa3zpaboTunkamu. Takue CUCTEMBbI Jy4ll€ BCEro XapaKTEepPU3YIOTCA ONpeJeIeHUEM
«apXuWB JaHHBIX», BKIFOYAIONINI MTOMUMO TEKCTOBOM, TaKKe W KapTorpaduyecKyro
uHpopmaimio. Henb3st He OTMETUTH, YTO B HEKOTOPBIX pa3pabOTKax MPUCYTCTBYET
AJIEMEHT pacyeTa OLUEHKH SKOJOTrnyecKoi o0CTaHOBKHM pernoHa. Ho atu pa3paboTku
CO37aBAJIMCh TOJ] pEHICHUE KOHKPETHOU MPOOIEMBI ISl ONIPEIETICHHON TePPUTOPHH,
a 3HAYUT UCIOJb30BAHUE CUCTEMBI JJISI PEUICHUS aHAJIOTMYHBIX BOIIPOCOB JIPYTOro
pErrMoHa HEBO3MOKHO 0€3 3HAYMTENIbHON JOPa0OTKH, a 3a4aCTyIO0 U CYIIECTBEHHOIO
u3MmeHeHus: crpyktypbl BJI. Taxke cam MexaHw3M pacyeTa HEKOEro oOIero
MOoKa3aTenss  AKOJOTMYECKOW  CUTyalud  NPUMEHHM  MUCKIKOUWTEIIBHO A

UCCIIElyeMOT0 PETMOHA M YUYHUTHIBAET (haKTOPBI, CYIIECTBYIOIINE «37ECh M Ceiuacy.
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Nnu xe omneHka AaeTcs MO HECKOJbKUM MOKa3aTessiM, 4YTO HE JaeT MOJHOU
OJIHO3HAYHOM HWH(MOpPMAIMU TMOJIB30BATENI0, OCOOEHHO €ClIM OH He oO0Jagaer
crieu(pUYECKUMHU 3HAHUSMH B SKOJIOTHHU. B CBSI3U C 3TUM MpeUIoKeHa ClIeIyrolas
pa3paboTKa CHenuaIn3upOBAaHHOW Oa3bl JMAHHBIX IS OMNpPEACNICHUS TMPUPOJIHO-
PECYPCHOT0 MOTEHIIMAJIa UHTEHCUBHO Pa3BUBAIOLIUXCS TEPPUTOPHUIA.

PazpaboTtannas 6a3a obmagaeT cleayrOMMMI YHUKATbHBIMA CBOWCTBAMM:

1. YauBepcanbHas CTPYKTypa, MO3BOJSIONIAs UCTOIL30BaTh bJl mist mro6oro
KOJIMYECTBA JIAaHHBIX Ha JIIO0YIO0 TEPPUTOPHUIO;

2. ToyHOCTH pacuera MPUPOJHO-PECYPCHOTO TMOTEHIMAaNAa 3aBUCHUT OT
MOJIHOTBl COOpaHHBIX Ha HUCCICAYEMYI0 TEppUTOpHUIO JaHHbIX. Ilpu 3TOM
aJIeKBaTHOCTh pacyeTa 00ecrneunBaeTCsl CaMbIM MUHUMAaIbHBIM HA0OPOM JIaHHBIX;

3. Mexanu3Mm pacdyeTa UHTErPaIbHOTO (0OOOIIEHHOT0) MOKa3aTesl COCTOSTHUS
TEPPUTOPHI TTO3BOJISIET JIFOOOMY IMOJIH30BATENI0 0a30i IaHHBIX OJTHO3HAYHO OLICHUTH
AKOJIOTUYECKYIO CUTYAIINIO B PETUOHE;

4. MexaHu3M pacueTa YHUBEPCAJICH U MPUMEHUM JIJIs1 JIFOOBIX TEPPUTOPUIL;

5. BO3MOXHOCTh TeHepalu3aliyd TOJYYEHHBIX Pe3yJbTaTOB, YTO O3HAYACT
CIIOCOOHOCTh CHCTEMBI pabOTaTh KaK Ha JIOKAJIbHOM, TaK U Ha T7100abHOM YPOBHSIX.

st obecrnieduenusi yHuBepcaidbHOocTH TmpumeHeHnus bJ] paspaborana ee
KOHIIENTYyaJlbHasi MOJI€JIb, B KOTOPOM MPOIMKCAHBI BCE CYIIHOCTHU, CBSA3U MEXKIY HUMU
¥ BO3MOJKHBIC aTpuOyTHI (pHc.1).

KntoueBoit cymHocThiO crnenuanndupoBaHHod b/l saBnsercss Irocucrema,
arperupyromas B cebe CymHOCTH AJAMHUHUCTPATHBHO-X03M1liCTBEHHOE /eJIeHHe
Teppuropun, IlouBa u PacrurenbHoctb. Ha IJkocucTreMy OKa3bIBalOT CBOE
BiusHUe OaKTOpPbI BO3AENCTBHS, a PE3yJbTaTOM OTOrO BIMSHUS BBICTYIAIOT
Iloka3aTenu cocTosinusi. IHTEHCUBHOCTD, CIIEIOBATEIHHO, U 3HAYMMOCTh (PaKTOPOB
BO3JICMCTBUS pa3inuyHa ISl Pa3HbIX TUIIOB 3KOCUCTEM. B TO € BpeMs UTOIrOBBIM
MOKa3aTedb COCTOSIHUSI, TIOJYYEHHBIH B pe3ysibTaTe BO3JCUCTBUS KOMILIEKCA

¢dakTopoB, OyAE€T YHUKAIBHBIM JJI KOKI0T0 KOHKPETHOTO TUTIA IKOCUCTEMBI.
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Pucynok 1. Konnenrtyansnas monens b/

Kiacc AIMHHHMCTPATHBHO-X035IiICTBEHHOE  [IeJICHHE TEPPUTOPUH
HEOOXOJUM JJIsi BBISIBICHHUS TPAaHUIl OHMOTEOLIEHO30B C YYETOM XO3SHCTBEHHOTO
UCIIOJIb30BaHusl  TeppuTopuu. [lanuele juisi  »TOoro  kiacca OepyTcs U3
Tonmorpauyeckol KapThl MECTHOCTH, OOHOBJICHHOW C YYE€TOM TIOCIEIHUX
AYPOKOCMUYECKUX CHUMKOB, BBIIIOJJHEHHBIX HA UCCIELYEMYIO TEPPUTOPHUIO.

CymnHocts IlouBa sBisieTcsd OJHOM U3 COCTABISIOIIMX KOMIIOHEHT CYLIHOCTH
Ikocucrema. OcHoBHbIMM aTpuOytamu cymHoctd IlouBa  sBistoTCa  T€
XapaKTEPUCTUKHU, KOTOPbIE OOECIEYHBAIOT PACUYET KOJUYECTBEHHOTO IOKA3aTels
COCTOSIHUSL — DKOMACCBI.

B ommume or cymuoctn IlouBa, cymHOCTh PacTHUTEJBHOCTH
XapakTepuzyeTcsi OoJblield MPOCTPAHCTBEHHO-BPEMEHHOM TMHAMUKOM, B KadyeCTBE

aTpuOyTOB XpaHUT JaHHBIEC, HEOOXOAMMBIE ISl pacueTa SKOMACCHI.
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CymHocts ®axkTop BoO3eilicTBUSI HeceT B cebe  MHPOPMATHBHYIO
COCTABJISIIOIIYI0 O BO3MOKHBIX (DaKTOpaX HETaTMBHOTO BO3ACHUCTBUS HA MPHUPOIHYIO
cpeny.

Kpome nnentudukaropa u HaumeHoBaHus, aTpuOyThl cymHoctu Iloka3aresn
COCTOSIHMS BKJIIOYAIOT MpeJeNbHble (MUHUMAIbHOE M MAaKCHUMAaJIbHOE) 3HAYCHMS.
[IpenenbHble 3HAaUEHUS MTOKa3aTeIed BBOJATCS JUIS UX MPUBEJIEHUS K Oe3pa3MepHbIM
BeIMYMHAM. Takas HOPMHUpPOBKa HEOOXOJIuMa, IOCKOJbKY B CHUJIy pa3IMYyHOU
(u3HUECKON MPUPOIbI MOKA3ATENN MOTYT U3MEPSITHCS B HECONOCTABUMBIX €IUHULIAX.

CreneHp BO3IEUCTBHSA KaXZOTO MOKA3aTeNsl Ha ONPEACICHHYIO JKOCHUCTEMY
pasiuuHa. B mepByr ouepenb, 3TO OTJIMYME MPOSBISAETCS [JIsl Pa3HbIX THUIIOB
KocucTeM (IPUPOAHBIX M MNOJAYNpUpOnHbIX). Tak kKak wuHboOpMmanmus o THIE
IPUPOAOIIONB30BAHNS OTPAXKEHA B CYIIHOCTH PacTHTENBbHOCTB, TO MMEET CMBICIH
CBs3aTh JaHHbI Kiacc ¢ kiaccom Iloka3aresieii COCTOSHMSI TpPU ITOMOIIU
oTHomleHus1 arperauuu. Toraa naHHas cBsa3b jact atpuOyt Kosdgduuuent
3HAYMMOCTH.

[Ipu npoektrpoBanun 0Oa3bl AaHHbIX AJsi pacyera [IPI1 ocBoeHHBIX TeppuTOpHiA
HIOMHMO €€ HallOJIHEHUSI JaHHBIMHU 1 00€CTICUeHHS] BO3MOYKHOCTH BBITIOJIHEHUS! PA3INUHBIX
3aIpoOCOB K HUM, HEOOXOAMMO TMPEAyCMOTPETh CBs3b 0a3bl C TeOMH(POPMAIMOHHOMN
CUCTEMOM, OCYILIECTBIISIIOIIEH BU3YyAIM3alMIO JIAHHBIX W BbIUMCICHWM. J[aHHYIO CBS3b
o0ecreunBaeT CYIHOCTh IKOCHCTEMA TIOCPEICTBOM CBOMX aTpUOYTOB.

Cnenyromum  3TanoM  mpoektupoBanus  bBJ[  mocnme  pa3paboTku
KOHILIENTYAJIbBHOW MOJENH SBJIAETCS TaTallOTMYECKOoe IpoekTupoBanue. Ha stom
ATare MPOUCXOJUT MHPOECKTUPOBAHUE JIOTUYECKOW CTPYKTYpPBI, 3aKIIOYAIOIICEC B
pa3OueHuu Bcel MHpoOpMalMKU MO TadJUIaM C ONpEEIeHUEM COcTaBa MOJIeH s
KaXJ0H M3 3TUX Tabiuil. 3a TaKCOHOMHYECKYIO OCHOBY T'PAaHULl MHUHHMAaJIbHBIX
pacyeTHbIX KOHTYpOB 11 pacuera [IPII mpuamMaercs cioi, coaepKaiui KOHTYPBbI,
[OJIyYEHHBIE B PE3YJIbTATE IIEPECEUEHUSI TOUBEHHOM U re000TaHUYECKOM KapT.

JUIs 3TOro KOHLENTyalbHas MOJEIb INEPEBOJUTCS B YHHUBEPCAIBHBIA BUJ
(puc.2) ¢ yuerom cnenaytomux o6o3Hauenuit: O — o0wvektT, O — uaeHTudurarop

o0bekTa, C — cBOMCTBO (aTpubyT) OOBEKTA.
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Pucynok 2. YHuBepcasibHbIil BU KOHIENTyaabHOU Moienu b1

B urore nonyuunace cienyromasi COBOKyIHOCTb TaOIHII:

R1 (MO1, Cl11) AIMHHUCTPAaTUBHO-XO3MCTBEHHOE JEIE€HUE TEPPUTOPUH
R2 (102, C21, C22, C23, C24) [TouBa
R3 (U103, C31, C32, C33, C34, C35, C36) PacturenbHOCTb

R4 (104, C41, C42, C43) IToka3zarens cocTOSHUS

R5 (MO3, 104, C7) PacturenpHocTh — [lokazaTenb cOCTOSIHUS
R6 (MOS5, C51) ®dakTop BO3ACUCTBUS

R7 (MO6, NO1, NO2, O3, C61, C62, ..., Con) DKocucTemMa

R8 (MOS5, NO6) dakTop BO3ACUCTBUS — DKOCUCTEMA.

OTMCTI/IM, YTO BCC JAaHHBIC, XPAaHAIIUCCA B Ta6J'H/II_IaX, ABYX THIIOB: YHCJIOBBIC U

TeKkcToBbIe. Takke Bce stueiiku TabJIUIl XPaHAT OJHO 3HAYCHHUE.

I[J'I?I HUCKJIIOYCHHUS H30BITOYHOCTH JaHHBIX CO3JaHHBIC Ta6J'II/II_U>I HeO6XOI[I/IMO

NOJIBEPrHYTh IMPOLIEAypEe HOPMAM3allMK U TMPEJACTaBUTh HX B UYETBEPTOU

HOpMasibHOUM dopme (4HD), nmocTrikeHUs KOTOPOU JOCTATOUHO JJIsi peajbHBIX 0a3
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naHHBIX. B mporecce HopManmu3amuu ObLIO JOKa3aHO, YTO BCE TAOIMITBI HAXOISITCS B
AH® ¥ WUCKIIOYAIOT JIOTMYECKYI0 M30BITOYHOCTh JIAHHBIX, YTO O3HAYaeT
BO3MOKHOCTh TMEPEX0Jia K 3aKIIOUUTEIIBHOMY 3Taly MPOSKTUPOBAHUS — pa3paboTke
(bu3HUeCcKOoi MOJICIH.

Jlanubiii 3Tan ocHoBwiBaeTcs Ha BbiOope CYBJI, B cpene koropoit Oyaer
nmpoucxoauTh (¢Gusnueckas peanusanus bJ[. B aucceprammonHoit pabote ObLT
npoBejicH 0030p Hanbosee pacnpoctpaneHHbIXx CYB/], Takux kak Oracle, IBM DB2,
Microsoft SQL Server, Informix u MS Access. Ha ocHOBe aHanu3a MMEIOIIETOCs
ombiTa co3mpanus ['MIC B 061acTH OIEHKH KOJOTHYECKOTO COCTOSIHHSI MHTCHCHBHO
Pa3BUBAIOLIMXCSA TEPPUTOPHII B KAUECTBE MPOTrPAMMHO-MHCTPYMEHTAIBHON Cpeabl
st pa3zpabotku (usmyeckoi mozenu bJ[ Obuta BeiOpana CYBJl MS Access,
oOnagaromiasi psiioM JOCTOMHCTB, & UMEHHO:

1. IIpocrora oOyuenusi pabotrel ¢ CYBJ| maxe s mosib3oBarenield, HE
3aHUMAIOIINXCS HATMCAHUEM KOJA.

2. OrcyrcTBHE 3aTpaT Ha NOPUOOPETEHHE OTAEIBHOTO IMPOTrPaMMHO-
MHCTPYMEHTAJILHOTO NTAKeTa, T.K. OH BXOJUT B cTaHAapTHBIN Habop Microsoft Office.

3. BrbIcokas HaIe)KHOCTb IPHUIIOAKEHHUS.

4. BO3MOXXHOCTh HCIOJIb30BaHMs pa3paboranHor bBbJl kak nokanbHO, Tak U

COBMCCTHO HCCKOJIBKMMH I10JIb30BATCIIAAMMU.

B Tperbeii _rjaBe AWCCEpPTAIlMOHHONW pabOThI PACCMOTPEH  IPOIECC
reouH@opmanonHoro  moaenupoBanus IIPII  Ha  ocHOBE  KOMIJIEKCHOTO
UCIIOb30BaHUsl NPOTPaMMHO-MHCTpYMEHTANBHBIX cpeacte [MMC wu  BHemHen
CHELMATN3UPOBAHHON 0a3bl JaHHbBIX.

Nudopmanmonnoit ocnoBoit npu monenaupoanuun I[IPIT cpencrBamu T'MC
ABIISIIOTCA KapTorpaduyeckue MaTepuaibl U JaHHbIE SKOJIOTMUYECKUX 00CieI0BaHui
TEPPUTOPHUM, MPEICTABICHHBIC PA3JIUYHBIMU THUIIAMU JOKYMEHTOB, a TaKxke
CIPABOYHBIE MaTEpHAbl M HOPMATUBHBIE JOKYMEHTBI B OOJACTH 3KOJIOTHMH H
IIPUPOAOII0JIBL30BAHMS.

Jannbie g monenuposanus [1PI1 nHTEHCUBHO pa3BUBAIOIIUXCS TEPPUTOPUN

MOXHO pasgCciuTb Ha aKTyaJIbHBIC, WJIM TCKYHIUC, W CIIPABOYHBLIC MaTCpUaJIbI. K
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aKTyaJlbHBIM OTHOCHUTCSI MH(OpMAaIIKs, HETIOCPEICTBEHHO KaCAIOUIasiCsl UCCIeLyeMOn
TEPPUTOPHUH, T.€. TMOJy4YEeHHAss B pe3yJbTaTe CHATUS Mpod, HAOMIOACHUH,
KOCMHUYECKUX CHUMKOB MECTHOCTH M T.I. CripaBo4Has WHGOpMAIHs TeHCTBUTEIbHA
HE TOJIBKO IS UCCIIEyEMOI0 PErMOHa, HO U JUIS JIF0OOro MoJg0OHOro CO CXOJHBIMU
XapakTepucTUKaMu. IT0 HUHPOPMALMS 1O COCTABJISIONUM  KOJIMYECTBEHHOTO
HoKa3aTeNs, WIM 5KOMAcChl, W TMOKA3aTelsIM COCTOSIHHMS Tepputropuu. meHHO
cupaBouHas uH@opmanusa xpanutcs B bJl. AxTyanbHble JaHHBIE HAa WCCIEAYEMYIO
TEPPUTOPUIO  3a4acTyl0  MPEACTABIEHBI  PA3IUYHBIMH  THIIAMH  JAHHBIX,
KapTorpaduueckue MaTepuaabl HMMEIOT pasnuyHble MacmrTadwl. [Ipu pabote ¢
Pa3HOIUIAHOBBIMM ¥ PA3pO3HEHHBIMU  HMCXOJHBIMU  JIaHHBIMH  BO3HUKAIOT
ompeseNieHHbIe TPYAHOCTH, & MMEHHO: HEOOXOAMMOCTh aKTyalH3allii yCTapEeBIINX
CBEJICHUH O TEPPUTOPUH, PEIICHHE BOMPOCOB MPOCTPAHCTBEHHOW MPUBS3KUA U
reHepaiu3alyi JaHHBIX, HEONPEAEICHHOCTh TPAHUIl PACTIPOCTPAHECHUS 3arps3HEHU
IIPUPOTHON CPELBI.

C nmenpro pemieHuss OTUX 3adad B paboTe MPUBENCHBI  METOIBI
POCTPAHCTBEHHOW TeHepalu3alii TaKCOHOMHUYECKON OCHOBBI MPHU HCIOJIb30BAHUU
UCXOJHBIX  JIaHHBIX, TPEJCTABICHHBIX  KapTorpadUYeCKUMH  MaTepHaIaMH
Pa3IUYHBIX MacIITaboB.

Bce kaprorpaduueckue maHHble, MPUBEIACHHBIE K TpeOyeMOMy CTaHAapTy, B
UTOTE MPEJCTABISAIOT COOO0U ClemyIonue caou B reonHGOPMAIIMOHHON cucTeMe. DTO
NoYBeHHAasT  KapTa, reoOOTaHMYecKas  KapTa, KapTa  aJIMUHUCTPAaTUBHO-
XO3SIICTBEHHOTO JENICHUS] TEPPUTOPUN, a Takke HabOp HKOJIOTO-TE€OXUMUYECKUX
KapT MO pa3IMYHbIM TUIIAM [TOKa3aTelei.

B riaBe paccMOTpeHBI OCHOBHBIE ATAIBI IPOIECCa MOJACIUPOBAHMSI TIPUPOTHO-
PECYpPCHOro MoTeHIMalIa ¢ ucroiab3oBanueM BHemHed bJ[. Cxema B3amMoeicTBUS

crietmanuzupoBanHoil bJ[ u I'MIC npencrasiena Ha puc.3.
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1. B mepByro ouepenb, MNPOUCXOJUT OBepiied  (HaJoKeHue) KapT
pactutenbHOCTH M TouBbl.  HtoroBeiii  cioli  («IlouBa+PacTUTENBHOCTHY)
npeAcTaBisieT coboil HaOOp MHHUMAJBHBIX KOHTYPOB, ISl KOTOPBIX jJajnee OyaeT
npoucxoauts pacuet [1PII.

2. IlapannenbHO HAET HAJOXKEHUE BCEX KapT 3arpsi3HEHUN C  LEJIbIO
MOJY4YE€HUS €AUHON 3KOJIOTO-T€OXUMUYECKON KapThl.

3. Hanoxenue cnos 3arpsisHeHuid Ha ciior «llouBa+PacTUTeNnbHOCTDY.

4. Tlepenaua aTpuOyTUBHBIX JAHHBIX CJIOS, MOJYYEHHOTO HA MPEAbIIYIIEM
sTame, B TabnuIly DKocucTeMa crenuanu3upoBanioi b1,

5. Pacuer skomaccel o popmyie (2).

6. Pacuer KOMIUIEKCHOIO Kauye€CTBEHHOI'O IIOKa3aTelsi B COOTBETCTBUU C
BbIpaKeHUEM (2).

7. Pacuer 3Hauenus [IPII miis kaxa0ro KOHTypa 3JI€KTPOHHOM KapTHI.

8. ITlepenoc paccumtanHblXx B 0Oa3ze manHbix 3HadeHwil [IPII B Tabmuiry
aTpuOyTOB TAKCOHOMHYECKOM OCHOBHI pacyeta [TPII.

9. Co3nanue TeMaTUYECKOW KapThl, oTpaxkaromiend tekyuiee coctosinue [1PII
pernoHa. Ha ngaHHOM 3Tane BHadaje MPOUCXOJUT  HAJIOKEHUE  CIIOS
AJIMUHUCTPATUBHO-XO031CTBEHHOE JIEJIEHUE TEPPUTOPUU Ha () (0)7
«PacturenpHOCThH10UBa», 32 cUET YEero MPOUCXOAUT YTOUHEHUE IPAHUL] PETUOHA U
B PaMKax 3THX I'PAHUL IPOUCXOAUT UHTEPIOJISLNS NONyUYeHHbIX 3HaueHuu [1PI1.

B zakmroudtenbHOM — YacTM  IJIaBbl  MpPOBEAEH  0030p  Haumboliee
pactpoCTpaHEHHBIX TEOMH(POPMAIMOHHBIX CHUCTEM, B KOTOPHIX BO3MOXHA
peanuzaiuss  MozaenupoBaHuss I[IPII MHTEHCMBHO pa3BUBAIOLIMXCS TEPPUTOPHUH.
PaccMmoTpensl nporpaMMHO-UHCTpYMeHTalbHbIE NTakeTsl ArcView, ArcGIS, Maplnfo
u Kapra 2011 ¢ mno3uuuii OCHOBHBIX BO3MOYKHOCTEW, KOTOPBIE JIOJKEH
IPEAOCTABIATh MOJIb30BATENI0 WMHCTPYMEHTApUNM NAKETOB [UJIsl peaju3alid BCEX
JTAIlOB TEXHONOTrNKA Moaenuposanus [1PI1:

1. KouBeptupoBanue pe3yJIbTaToOB TEeMAaTU4YECKON 00paboTku
a’pokocMuyeckod uHpopmanuu B ¢Gopmarbl, BocnpuHuMaemble AaHHbIM [HC-

ITaKCTOM.
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2. Brimonnenue IMOJATOTOBUTEIIBLHBIX onepanuin o ouQppoBKe
OTCKAaHUPOBAHHBIX OYMa)XHbIX KapT M KPYNMHOMACIITAOHOW a’pOKOCMHYECKOMN
uH(popMaIuu.

3. loagkmrouenne Kk Tabnumam aTpuOYTOB CIIOEB DJICKTPOHHOW KapThl
IPOrpPaMMHO-UHCTPYMEHTAIBHON 000JI0YKH, B KOTOPOIl pa3paboTaHa ceMaHTHYeCKas
B/I.

4. BpinosHEHWE B AaBTOMATHYECKOM pEXKHUME Olepaluid  OBEpJICHHOIO
[IEPECEUEHHUS CJIOEB C COOTBETCTBYIOIIECH 00pabOTKOM aTprOyTOB MPOCTPAHCTBEHHBIX
00BEKTOB, YYACTBYIOIIHNX B ONEPALINH [T€PECCUEHUSI.

5. Hanuuwme cpenctB kaprorpad@uyueckoi reHepaau3aiii IpOCTPAHCTBEHHBIX
JaHHBIX MO  TpeOyeMblM  KPUTEPUSM  WJIM  BHYTPEHHHX  CpPEICTB  JJIA
IpOrpaMMUPOBaHUsS TPEOYEMbIX YCIOBUH.

6. Hanmuume cpeactB HammsiAHOrO — KapTorpaMyeckoro  OTOOpa)keHus
IPOCTPAHCTBEHHO-BpeMeHHOM auHaMuku [IPII winm BHYTpeHHMX CpEncTB Ui
IIPOTPAMMHUPOBAHUSI TAKOBOM.

bbin cpeman BbIBOA, 4TO B OOJIbIIEH CTENEHH OTBEYAOT IMOCTABJIECHHBIM
TpeboBaHusiM TporpamMmubie makeTsl ArcView u ArcGIS, B KOTOpBIX CyIIeCTByeT
BO3MOXHOCTh pealn3alii OCHOBHOTO oO0beMa pabot. IIpu stom ArcGIS oGnamaer
ABHBIMM  IPEUMYILIECTBAMH  HAJ  HPOrPaMMHO-UHCTPYMEHTAIbHBIM  MaKETOM
ArcView, B KOTOPOM OTCYTCTBYET 4acTh (yHKIMOHAJA, TOoCcTynHOro B nepsom I10.
Ho BcnencTBue noporoBusHel M HenocTynmHocTH mnpoaykra ArcGIS mHorum
OIO/PKETHBIM OpraHU3aIUsIM, HE UCIIOJIb30BAJICS B JAHHOH padore.

Ha nauanpHOM 3Tame npu oO6paboTke a’pOKOCMUYECKONM MHPOpMalUU U ee
KOHBEPTUPOBaHUM 1iesiecooOpa3Ho wucnosib3oBaTh MapInfo Professional kak
HATJIATHBIN ¥ yIOOHBIN POTPaMMHBIN MTPOIYKT.

[Iporpammuo-uHCcTpyMeHTanbHass obonouka ['MC Kapra 2011 B Oombinei
CTEIIEHM OpUEHTUpPOBaHA Ha MOArOTOBKY W  HalJIIHOE  OTOOpaKeHHE
KapTorpadguueckoil umHboOpManuu, 4YEeM Ha  BBINOJIHEHHME OIepalui  Hax

IMPOCTPaHCTBCHHBIMHU 00BEKTaMU C MCIIOJB30BAHUEM MX CEMAaHTUKH. B CBsA3M ¢ 3TUM
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I'C Kapta 2011 umeeT cMbIC UCIIOIB30BATh MPEUMYILECTBEHHO ISl OTOOPAKEHHUS
pEe3yJbTaTOB MOJIEIIMPOBAHHSL.

[IpoBeast mnoapoOHBIN aHanU3 reomH(OpPMAMOHHBIX cucTeM ArcView,
ArcGIS, Kapra 2011 u Maplnfo, MoXHO caenaTh BBIBOJ, YTO HH OJIMH ITaKeT
MOJIHOCTBIO HE YJOBJETBOPSET IIOCTaBJICHHBIM TPEeOOBAHMUSIM K MPOrpaMMHO-
Texanaeckomy obecneuennto ['MC B 3amadue MoenupoBanusi U KapTorpauaeckoro
orobpakenust [IPI] naTeHCHBHO pa3BuBaromuxcsi Tepputopuii. [Ipu sTom pemienuto
HaumOoJbpLIero yuciaa BompocoB oTBevaer ¢yHkuuoHan I'MC ArcView, uto u
IPUBENIO K MPUMEHECHHIO B JAaHHOM MCCJIEJOBAaHUM HUMEHHO ATOTO MPOrpaMMHOIO
nakera. Takke dacth 3amau Oyner pemartbcs B Maplnfo, kak-To: mnepBuuHas
00paboTKa HMCXOJHBIX KapTorpauyeckux MaHHBIX. B ciydae pelieHus co3IaHus
TPEXMEPHOH MOJIETM MECTHOCTH JJIg OOJbIIed BH3yaJlbHOM  HArJsSIHOCTH
pe3yJbTaToB pacuera Oyaer ucnojb3oBaTbes Kapra 2011, mo3Bosstomasi mocTpouTh
TaKyr0 MOJIEb.

B uerBepToOii TJaBe auMccEepTAlMOHHOW pabOTHI MpOBEJCHA MpPaKTHUYECKas
arpoOarusi  METOJUKHM  TeOMH(POPMAIIMOHHOTO  MOJIEIUPOBAHUS  IPUPOJHO-
pPECYpPCHOTO TOTEHIMala MHTEHCUBHO Pa3BUBAIOLIMXCS TEPPUTOPUNA HA MpPUMEpE
[Tononbckoro paitona MoCKOBCKOM o00macTu, a Takxke MOCKOBCKOM oOjacTtu B
nejaoMm. B mepBoM ciydae ObUIO MPOBEICHO KPYMHOMACIITAOHOE MOJCIUPOBAHUE, a
BO BTOPOM — MEITKOMAaCIITaOHOE.

beimu cobpansl Bce HeoOxoaumbie aiisa pacuera [IPI1 nannbie Ha UcciaeayeMyro
TEPPUTOPHIO, BKIIOUYAIOIINE KApPTHl PA3JIMYHBIX MAaCIITA0OB, MMAHXPOMATHUYECKHE
CHUMKH Ha TeppPUTOPHI0 MOCKOBCKOM 0OJAcTH, JaHHBbIE MHOTO30HAJBHON CHEMKHU
Landsat, ©Oank paHHbIX Ha OKckud OacceiiH MO TMOYBE U PACTUTEIBHOCTH.
Nudopmarus 1mo pacTUTETLHOCTH, MOYBAM, MOKA3aTENIIM COCTOSHUSI TEPPUTOPHUH
ObL1a 00padoTaHa HaIexkaM o0opazom i 3anecenus B ' MIC u BJI.

[To cHuMkam ObuTa TpOBEJACHA KOHTpoOJIMpyemas Kiaccupukanus B
nporpammHoM  makete ERDAS  Imagine ais  yTouHeHus — ycTapeBIIEH
KapTtorpaduyeckoil uHpOpMalMKM Ha HUcCcleayemyio Tepputoputo. Jlamee B

nporpamMmHoM nakere Maplnfo OGputa omudpoBana Bcs HeoOXxoaumas IJisl pacyera
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[TPII wnrdopmanms. Temarmueckue KapThl ObuM TiepeBeneHbI B (Gopmat Shape,
nocTynHeld s pabotel B cpene ArcView. lamee mnsa Ilomombckoro paiiona
MockoBckoi obmnactu v ist MockoBCKoW 001acTH B LEJIOM ObUTO OCYIIECTBIIEH pacyeT
[TPIT uHTEHCUBHO Pa3BUBAIOIIUXCS TEPpUTOPHiL. /[ 5TOr0 MoTpedoBaNIOCH HAMMCAHUE
ckpunToB Ui uMmnopra naHHeix w3 [MC B BJI, miga mocnemyromiero skcnopra
pe3yJIbTATOB pacyeTa B TeOMH(DOPMAIMOHHYIO CUCTEMY, a TAK)KE 3allPOCOB K aTprOyTam
tabymn B b/ u I'MC.

[Tocne mepenoca mHboOpMaIMK MO MPUPOIHO-pecypcHOMY mnoTeHuuany B [MIC
ObUTa CO3/IaHa WTOTOBAs KapTa COCTOSHHS MPHPOIHBIX pecypcoB Teppuropun. s Hee
ObLIa coCTaBJIeHa JIETEH 1A, TIO3BOJISIONIAs HATIISTHO OLEHUTh CUTYAIUIO B PErHOHE.

Ha puc.4 npencrapiien pe3yabTar KpynHoMaciutadHoro moaenuponanus [1PI1
VHTCHCUBHO pa3BUBAOLMXCA TeppuTopud Ha npumepe [lomonbckoro paioHa

MoOCKOBCKOH 00J1aCTH.

3Hauenue MPMN

B -a5%

Bl 2535%
[ 35-95%
[ #5-55%
[ 55-s5%
[ &5-7a%
B 7558%
Bl =5 00%

Pucynok 4. [IpupoaHo-pecypcublit moteniman [lomonbekoro paiitona MockoBckoii o6macTu

Ha puc.5 mokazano menkomacmrtabHoe moxaenuposanue [IPII tepputopuit
MockoBcKoit 001acTH.

[To monydeHHBIM pe3ylibTaTaM ObUIM C/EJIaHbl BBIBOJABI 00 3KOJIOTHYECKOM
COCTOSIHUM  HUCCIEAYEMOM  TEppUTOPUM, A TaKXKe IPOBEICHO CpPaBHEHUE

KPYIHOMACIITA0OHOTO M MEJIKOMACIITa0HOTO MOJIETMPOBAHHUS.
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3Hayenue MPM

B 5%

il :535%
[ 25-45%
[ 45-55%
[ s5-e5%
[ s5-75%
B 75 100%

Pucynox 5. [Ipupoano-pecypcHsblii moTeHnuana MoCKOBCKOM 00acTu

DKOJIOTUYECKOE COCTOSIHME OOOMX PEruoHOB MOXHO B II€JIOM CUYHUTaTh
YAOBIIETBOPUTENIbHBIM, JaX€ HECMOTPS Ha CHJIbHYIO AHTPOIOIE€HHYIO Harpysky,
KOTOPYIO OHM HCIBIThIBalOT. Hanbosnee cioxHas cuUTyalus CKJIaJbIBaeTCs BOJIU3U
KPYIHBIX HACEJIEHHBIX MYyHKTOB, & TAaKXE€ B 30HAX, I'JI€ MPUCYTCTBYIOT KpYIHBIE
IPOMBIIUIEHHbIE OOBEKThl. CeNbCKOXO3SIIICTBEHHBIE 3€MJIM TAK)KE HCIBITHIBAIOT
CEpbE3HOE AaHTPONOIE€HHOE BO3JCHCTBUE, MPOSBISAIONICECS B  IOBBIILIEHHOM
coJiep >KaHUM MECTUIMIOB B MOYBAX.

AHanu3 pe3ynbTaToB 4YuciaeHHOro MojenupoBanus [IPII mnokazan, drto
MeJIKOMacmTabHOe  MOJCIMPOBAHUME  HUMEET  pAll  NPEUMYIIECTB  Mepes
KPYIHOMACIITAOHBIM:

1. 3HaunTENHPHO MEHBUIME CPOKU PEAIM3ALMHU TOCTABICHHON 3a/1a4y.

2. B BJ] xpansitcs MeHblre 00beMbl HH(POPMALMU U CKOPOCTh UX 00pabOTKH
BbIIE, YE€M MpU KPYNHOMAcITAOHOM  MOJEIMPOBAHMM, YTO  IO3BOJIAET
3aJIECTBOBATh MEHBIIINE MOIIIHOCTH DBM.

3. T.k. TOKa3aTemu COCTOSHUS NPUPOAHBIX PECYPCOB PACCUMTBIBAIOTCA 11O
0000IIIeHHBIM JTAaHHBIM, TO Oyiarogapsi 000OIIEHUIO 1O OOJbIIEMY OOBEMY JaHHBIX Ha
TEPPUTOPUIO TIONyUeHHBIH pesynbTar pacdera [IPII maer Gonee anekBaTHYIO OICHKY
KOMILIEKCHOT'O COCTOSIHUSI TEPPUTOPUH.
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KpynHomacimirabHoe MOAEIMPOBAHME HEOOXOJIUMO  MCIOJIB30BATh  JUIS
MOHHUTOPUHTA TEPPUTOPUN TOPOJIOB, KPYMHBIX HACEJIEHHBIX IMYHKTOB, HEOOJIBIINX
TEPPUTOPHI BOIU3U MPOMBILUIEHHBIX NpeanpusITHil. Takoe MoaeInpoBaHUE JOJIKHO
BBITIOJHATHCS TOYEYHO, B KA4YECTBE YTOUHSIONIETO /I MEJIKOMACIITaOHOTO
MOJENUPOBAHUS CI0KHBIX IKOJIOTMUYECKUX PETHOHOB.

OCHOBHBIE PE3YJIBTATBI PABOTbI

1. IIpoBeneH neranabHBIM 0030p CYHICCTBYIOIIMX OMNPENEICHUN M CIOCOOOB
pacyera MPUPOJHO-PECYPCHOrO TMOTEHIMala W CHAeJlaH BbIBOJ O Haubosee
OPUTOAHOM JUIsi TeomH(OpPMAIMOHHOTO MojenupoBanus omnpexaenennn [1PTI,
BBIPabOTaH cI0CO0 ero pacuera.

2. Pazpaborana meroauka coBmecTHOro wucrnosb3zoBanusi bJl u I'MC npu
reOMH(QOPMAIIMOHHOM  MOJICJIUPOBAHUHM  TMPUPOJIHO-PECYPCHOTO  TMOTEHI[MAIa
MHTEHCHBHO Pa3BUBAIOIINXCS TEPPUTOPUIL.

3. Pa3paborana yHuBepcanpHas bJl, koTopas AaeT AOCTOBEPHBIN pe3yJbTaT
pacuera IIPIl, maxxe ucmonb3ys MUHUMAIbHBIM HAOOp MAaHHBIX HA TEPPUTOPHIO.
Mopens BJl pa3paboraHa Takum 00pa3oM, uTOObl ObUIA BO3MOXHOCTH €€
UCIIOJIb30BaHUS Ha JIIOOYI0 TEPPUTOPHIO, HA TTI00aTFHOM WJIM JOKAIBHOM YPOBHSIX.
[IpucyTcTBYET BO3MOKHOCTD T'€HEPAIN3ALINY TAHHBIX.

4. CosznaHa KOHIENTyalbHass MOJENb JIaHHBIX. B COOTBETCTBUM C HeW
pazpaboTaHa jJaTtaJormueckass MOJeNb JaHHBIX, [OJBEPIIIascs Mpoleccy
Hopmanu3zanuu. OcyiectsieHa peanuzanus dusnyeckot mogenu b/ B8 CYBJl MS
Access, u1g BbIOOpa KOTOPOM ObUT MPOBENEH MOIPOOHBINM aHANIHM3 CYHIECTBYIOIINX
CYB/, cnenan BbIOOp B moib3y CYBJ] MS Access, kak HamboJjiee OTBEUAIOIICH
NIOCTABJICHHBIM B Ipoliecce pa3padboTku b/l TpeboBanusIM.

5. Tloapo6GHO paccMOTpeH mpoliece TeoMHGOPMAIMOHHOTO MOACITHPOBAHUS
ITPIT wHTeHCcHMBHO pa3BuBawIIuXcs TeppuTopuil. IlpoBeneH aHanu3 Haubosee
nonyJisipHeix ['YC, Takux kak ArcView, AcrGIS, Maplnfo, Kapra 2011. Beinonaseno
UX CpPaBHEHHME IO TIIOCTaBJIEHHBIM [Jisi TE€OMH()OPMAIMOHHOTO MOJEIUPOBAHUS
TpeOoBaHusM. B  pesynbrare Haumbosiee OTBEUAIOIIUM BCEM  3asIBJICHHBIM

TpeOOBaHUSIM NMPU3HAH NPOrpaMMHBbIN akeT ArcView.
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6. Meroguka reomHpopmarmonHoro wmoxaenupoanusi [IPIl wuHTEHCHBHO
Pa3BUBAIOIIMXCS TEPPUTOPUIA anpoOupoBaHa Ha Tepputopuu [logonbekoro paiona
MockoBckoii o6actu 1 MockoBcko# obisiactu B 1esioM. B mepBoM ciydae crenano
KpyIMHOMACIITa0HOE MOJIEIMPOBAaHNE, BO BTOPOM — MelKomaciTabHoe. Pe3yiabTaTh
paboThl TMPOAHATM3UPOBAHBI W ClIeJaH BBIBOA B IOJb3y MEIKOMAaCIITaOHOTO
reOMH(QOPMANMOHHOTO  MOJeNupoBanus. [lpm  dToM  MeIKoMacmTaOHOe
MOJIETMPOBAHUE WMEET CMBICT HCIIOJIb30BaTh Ha HEOONBIIMX TEPPUTOPHUSLX IS
yTOYHEHHUs pe3yabraToB pacuera [1PII.
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