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DPI'BHY «Bcepoccuricknit HVIM cenbckoxo3siicTBEHHOTO

HICTIO/Tb30BAHUST ME/TMOPUPOBAHHBIX 3eMelTb,
3aMeCTUTe/Tb AUPEKTOpa M0 KOOPAHHALIMH.
roc. IMMayc TBepckoi ob1actr

KntoueBble crnosa: reorpaguyeckme MHPOPMAaLMOHHbIE

cuctembl  — geographical information  systems;
OMHAMMYECKas MOAenb MPOAYKLMOHHOro npoLecca —
dynamic model of plant production process;

MHOTrO(PaKTOPHbIM KOMMbIOTEPHbIM 3KCMEPUMEHT —
multivariate computer experiment; arponaHLIadTHbIN
ctaumoHap — agro-landscape landfill.

BcraTtbe onucbiBaeTcsipa3paboTaHHbIMaBTOPpaMHMnoaxon,
K MHPOPMALMOHHOM MOJAEPIKKE arponaHaagTHbIX
uccnepoBaHui. [NaBHbIMM KOMMOHEHTaMM pPeLLeHus
BbICTYMatOT  CMCTEMA  MOJIMBAPMAHTHOIO  pacyeTa
APEX u leorpadmyeckas MHpOpMALIMOHHAS cUMCTEMA
(TUC), TecHo B3aMmogencTByroLuMe MeXay cobon.
MNpepcTaBneHo KpaTKoOe OnMCaHMe KOMIMOHEHTOB M
NpUHUMABI MX B3ammogencteus. PabotocnocobHocTb
npegnaraemMoro  Mertoga  [EeMOHCTpUpyeTcs  Ha
npumepe arponaHgliagpTHoro craumoHapa 'Ty6uHo"
(Teepckas obnacTb).

The approach developed by the authors to information
support of agro-landscape research is described. Prin-
cipal components of proposed solutions are the system
of multivariate computation APEX and geographical in-
formation system, which are closely interrelated each
other. Brief component descriptions as well as the main
principles of their integration are presented. Applicabil-
ity of proposed method is demonstrated on example of
agro-landscape landfill “Gubino” (Tver' region).

52

Tonax / Topaj A.

Anekcanap [puropbeBuu
(alex.topaj@gmail.com)

[IOKTOD TeXHWYECKHX HayK.

PI'BHY «Arpodusrueckuit
HaYYHO-HCC/1e/I0BATE/IbCKHIT UHCTHUTYT,
3aBeayIollKiT TabopaToprelt MaTeMaTHIeCKOro
MO/Ie/TMPOBAHKS arPO3KOCUCTEM.

r. Cangr-Tletep6ypr

Bsenenne

JI7151 COBpEMEHHOT0 9Tara pa3BUTHUA CEIbCKOX03/ICTBEHHOM
HAyKJ XapaKTepHa OPUEHTAIA MCCIIeI0BAHNIA HA CUCTEMHBII
IOMCK (DYHIaMEHTAJILHBIX TPUUMHHO-CJIE/ICTBEHHBIX CBA3EI!
[IPUPOJTHBIX Y aHTPOIIOTE€HHbBIX IIPOI[ECCOB, IPOTEKAOIINX B
arposagadre [1]. dyHnamenTabHbIE VICCIIEJOBAHNA B 3TOM
00J1aCTI TIO3BOJIAT OLIEHUTB 11EJIECO00Pa3HOCTD UCITOIb30BAHNMA
TEeX VJIV MIHBIX MEPOIIPYATII U [TOCIIYYKAT OCHOBO CO3[aHILSA
MH(OPMAIMOHHBIX TEXHOJIOIWIA YIIPABJIEHNA ITPOAYKTUBHO-
CTBIO arposIaHAIIadTa TPV COXPAHEHNN €T0 HKOJIOTMIECKOTO
paBHOBecy s, 00ecIIeYe Vs yCTONYMBOIO PA3BUTHA U cOepe-
$KEeHVA IPUPOHBIX PECYPCOB, B IEPBYI0 OUePE b IIJIO0POINA
rioyB [2]. IlesieHanpaBieHHOE M3yYeHIIe ITPOIEeCCOB U ABJIEHNI
B arpoJiau/adTax mpoBOJAT Ha CHEIAJIbHBIX arpOJIaH -
madTHLIX HosmroHax. Ilpy sToM BaskHeel mpobeMoit
ocTaeTrca dppeKTUBHA A MHTETPAIVIA MOJeJIel ITPOLIeCCOB 1
sAsyennii B arposagamadre u I'VIC[3]. B HacTosmes pabore
0000111EH OIIBIT aBTOPOB I10 M3BICKAHIIO B 3TOM HAIIPABJIEHNI
U IPE/ICTaBJIEHBI PE3YJIbTATHI IJI1 aTPOIKOJIOTUECKOTO IO~
rona "T'yonno" BHVIV CesibCKOX035111CTBEHHOTO VI CI10Ib30-
BaunsA MemmoprpoBaHHBIX 3eMeJb B roceske OMmayc Teep-
CKOI 00J1acTy, IIpeHa3HaYeHHOTO AJIA IIPOBEIEHNA arpo-
JAHAITATHBIX VCCIIeIOBaHMI [4].

MaTepuaJjibl I METOAbI

Obmiasa cxema mopeajlaraeMoro MeToJa COCTOUT U3
CJEOYIONINX DTAIIOB:

1. ITogroroBuUTEABHBIN dTAII.

Ha sTom srane popmupyercsa 6aza gauuaerx I'VIC. Tna
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IIPOCTPAHCTBEHHOV IPUBA3KM VICIIONIB3YIOTCA NaHHbIE IVICTaH-
LIVIOHHOTO 30HAVIPOBAaHNUA, Pe3YJIbTaThl HA3€MHOM CBEMKNA
¢ nomoibio GPS-mpremHnKa 1 nmernIecsa KapTorpa-
dpuaeckne matepuasisl. Ha 9Toi 5Ke cTaguy IpOBOANTCSA
obcJiejoBaHMe arpoOXIMIUYECKUX Y aTPOpU3IYIEeCKIX CBOICTB
II0YBBI arpoJiaHANIa(THOTO IIOJINTOHA, KOTOpOoe HeobXo-
ZIVIMO JIJIA IIPOBEIEHN A PACYeTOB C IIOMOIIIBIO JVHAMMYEe-
CKOJ MOZeJIV IPOAYKIIMOHHOTO IIpoIiecca CeJIbCKOX03AM-
crBeHHBIX pacTteHniit AGROTOOL [5]. OnpenenenHble B
XOJIe TIOJIEBBIX 1 JIAO0PaTOPHBIX MICCJIEIOBAHMIL [TaPaMeTPEI
3aHOCATCA B cTaIyoHapHyo 6a3y nanasix AGROTOOL[6].

2. OTaI onepaTMBHOTO COIPOBOXKAEHNA JAHAIIa(T-
HOTO OIIBbITa B TEKYII[EM TOLY.

OTOT TAIl IPOBOAVTCA B CIIEMAJIN3VIPOBAHHOM cpefie
rosBapuaHTHOro aHasusa APEX [7—8], koropasa npeno-
CTaBJIAET IIMPOKYE BOSMOKHOCTI [0 aBTOMATV3ALMI IITIaHN-
POBaHNA ¥ IPOBEIEHN I MHOTO(PAKTOPHBIX KOMIIBIOTEPHBIX
9KCIIEPMMEHTOB C MOZEJIBIO IIPONYKILMOHHOTO IIpOIiecca.
CognepsraTesbHAA MHTEPIIPETAIMA PE3YIbTaTOB IT0JOOHBIX
9KCIIEPMMEHTOB JIaeT BO3MOYKHOCTD IIPOTHO3MPOBATD JJATEI
HaCTyIIeHNA (peHoJormdecknux pas3 pasBUTUA, OL[eHVI-
BaTb I'PaHUIIBI IPOYKTUBHOCTH ITIOCEBA, IPECKAa3bIBATh
aJallTVBHBIE PEAKIVI PACTEHMII Ha KOHKPETHBIE CPOKMU
Y HOPMBI aTPOTEXHIYECKIX MeponpuAaTuii u T.4. ITo cyTn
9TO O3HAYaeT MH(POPMAIMOHHYIO IIOAAEPIKKY IIPUHATUA
arpOHOMMYECKNX PelleHMI.

3. OTal a”aJIM3a.

Ha nannoi cTagym mocse y6opky yposkasa IPOBOIUITCSA
aHAJIM3 U CPaBHEHNE Pe3yJIbTATOB, IOy YEHHBIX IIPU MOZIe-
JIMPOBAaHMM M B peaJsibHOCTH. CpaBHEHNE MOJEJIBbHBIX U
9KCIIEPVMEHTAJIBHBIX JaHHBIX CIIY KT OCHOBOI BO3MOSKHOI
KOPPEKTMPOBKY ITaPaMeTPOB MoJeJ (TapaMeTpudecKasd
UAEHTU(UKAINA) U 3aKJIIOUYEHNIT O CTEIIeH ee aJeKBaT-
HOCTU (BepuUKAIA).

JeTaspHOE PAaCCMOTPEHME IIPENICTABJIEHHBIX JTAIIOB
IIO3BOJIAET CHEJIATh PsAf 3aMedanuil. Tak, B 3ajadax II0
MH(MOPMAIVIOHHO ITOAIe PIKKe arpoJIaHAIIATHIX MCCIIe-
JIOBaHMII OCHOBHBIM JICCJIE[yEMBIM (DAKTOPOM, TO €CTb
VMICTOYHMKOM IIOJIMBAPVAHTHOCTY MOJEJBLHBIX PaCyYeTOB,
BBICTYIIA€T HEOZHOPOJHOCTE IIOYBEHHBIX XaPAaKTEPUCTIK
B IIpezieJlaX M3y4aeMOro CeJIbCKOX03AMCTBEHHOIO IIOJIA.
OTOT THII ITOJIVIBAPYAHTHOCTH JIOITY CKAET TAKOE JKe JICCIe-
IoBaHIe B paMKax cucteMbl APEX, kak u 100011 1pyTOI.
EnuucTBeHHOIT XapaKTepHOl 0COOEHHOCTHIO BBICTYIIAET TOT
hakT, 9TO M ICXOJHBIE JAHHBIE (3HAYVMMBIE JJIA MOJEJIBHBIX
pacdeToB XapaKTEePVICTUKIY II0YBbI) ¥ Pe3yJIbTAThI IOV~
BapMAaHTHOTO aHaJM3a (HalIpUMepP, MOJEJbHbBIE YPOXKaN)
B 3TOM CJIydae MMEIOT BIIOJIHE KOHKPETHYIO reorpadude-
CKYIO IIPUBA3KY M MOTYT OBITH €CTeCTBEHHBIM 00pasoM
BIU3YaJM3MPOBAaHbl B KapTorpaduyeckoM uHTepderice.
ITocsie g0 PYHKIMOHANIBHOCTD TPAIMUIVIOHHO OepeT Ha
ce0s KOHKpeTHaA 00J1acTh MH(POPMAIIVIOHHBIX TEXHOJIOT
¥ KOHKPETHBIN KJacc IIPOrpaMMHBIX mponykToB — I'TIC.
B T0 'Ke BpeMA nuIaHMpPOBaHME CXEMBI MHOTO(DaKTOPHOTO
9KCIIEPMMEHTA, TEXHIYECKIIE BOIIPOCHI B3aVIMOLENICTBIA C
KOHKPETHOJ BHEIIIHEV MOZIeJIbIO U CTaTUCTIYeCKII aHAINS
pesyJIbTaTOB, I0-BUVIMOMY, JOJIPKHBI OCTAThCHA IIPepora-

NHPOPMALHNUA 1 KOCMOC Ne4

THBOJA cITeIan3upoBaHHbIX cucteM Tuia APEX. Orcrona
BBITEKaeT HeOOXOMMOCTb Pa3pabOTKyI METOAVIKY IHTET DAL
JUIA DTUX KJIACCOB MH(OPMAIMOHHBIX CIICTEM B paspese
JIBYX OCHOBHBIX ITPeIleZIeHTOB COBMECTHOTO VICII0JIb30BaAHIA
— JYIMIIOPT MICXOJIHBIX JaHHBIX O II0YBEHHO HEOJHOPOJAHOCTH
u3 I'VIC B 060JI049KM MHTETPUPOBAHHOIO MOJEJIVPOBAHNA
¥ 0OpPaTHBIN 3KCIOPT MOJYUMBIINXCA (BOSMOSKHO, IIPe-
BapPUTEJIBHO CTATICTIYECKM 00pad0TaHHBIX ) Pe3yJIbTATOB
KOMIIbIOTepHOro dKcriepuMenTa B I'VIC giia nx mpoctpaH-
CTBEHHOJ BU3yaJ3aLiy.

OcHOBHBIE IV METOAVKY IHTET DALY CYICTEMBbI II0JIV-
BapuanTHoro aHasmsa APEX c I'VIC cienyromne:

1. ®opmuposanme B cpene I'VIC 06bEKTOB 11 HaJIb-
Heritero uccsenoBanud B cpene APEX. Snech mpumeHsa-
I0TCS METOJBI IIPOCTPAHCTBEHHOTO aHAJIN3A JIJIA IIepecyeTa
Habopa Touek 0TOopa 00PasIOB B HAOOP eVHNIT YIIPABJIEHNA
(KBa3MOAHOPOIHBIX IIOYBEHHBIX KOHTYPOB) MHTEPECHBIX AJIA
JICCJIEIOBAHMI 1, COOTBETCTBEHHO, MOZEJIVPOBAHMNA

2. Popmmposanne arina popmata MS Excel pisa 3arpyskn
B APEX c KJII04eBBIM [T0JIEM — MIEHTU(PUKATOPOM pacyeT-
Horo yuactka B I'TIC.

3. VimmopT nacopmarm 8 APEX.

4. ©opmuposanne mpoekra B cpene APEX.

5. Pacuer nmpoekra B cpesie APEX.

6. AHaJIM3 Pe3yIbTaToB pacueTa IpoekTa B cpenie APEX ¢
JMICIIOJIb30BAHMEM BCTPOEHHBIX MEXaHM3MOB CTATHUCTIHECKO
00paboTky (0gHO(aKTOPHBIV, MHOTO(aKTOPHBIN, AVCIIEP-
CHOHHBIN aHAJIN3 U T.1,).

7. OKCIOPT pe3yIbTaToB aHasm3a B paiin popmata APEX ¢
KJIIOUEBOJ KOJIOHKOJ — MAEHTU(UKATOPOM PaCIeTHOTO y4acTKa
BI'VIC. T .e. OTKpPBITHIE IOy YMBIIIETOCA TPAHCIIOPTHOTO (haiia
dopmata MS Excel B cpene I'VIC u cBA3BIBaHME IOJIyYeH-
HOTo Habopa JAHHBIX C TaOJIMIEel ITPOCTPaHCTBEHHO-Tpadm-
YECKOM MH(OPMALIY O PACHETHBIX YIACTKAX I10 BTOPYYHOMY
KJIIOYY — COXpaHEeHHOMY Ha Bcex dranax paborel B APEX
UneHT(UKATOPY pacdyeTHoro yuacTtka B I'VIC.

8. IlocTpoenue B naTepdetice I'VIC TemaTndecKnx KapT
JJIA KapTorpadaecKoro aHam3a ¥ IPOCTPaHCTBEHHOM BU3Y-
asm3anyy pe3yabTaToB 13 APEX.

PesysbTaTh! 1 00Cy:KAeHIE

ArposnauamadTabii cranyonap "T'y6uHo" pacmososxen
B IIEHTPAJIbHOM YaCTV KOHEYHO-MOPEHHOT0 X0JIMa, XapaK-
TepusyeTcs caadoii TepecedeHHOCTHIO pesbeda ¥ OTHO-
CUTEJbHOM BBICOTOM 15 M. JleJIAHKM OIIbITa MMEJIVI B
HEIIPEPBIBHBIX IapaJlIeJIbHBIX I10JI0C, PACIIOJIOMKEHHbBIX
IIePIEeHAVKYJIAPHO APEHAKY U IIePeCEKAOIINIX BCE CEMb
BBIJIEJIEHHBIX JIAH/IIA(THBIX IO3UINI (TPACEKTHI). YYeT
I1apaMeTPOB PACTUTEJBLHOTO IIOKPOBA M aTPOXVIMIYIECKIX
IIOKa3aTeJiell IPOVBBOANUIICA B PETYJIAPHBIX TOYKAX OIIPO-
OoBaHMA, OTCTOAIIMX APYT OT npyra Ha 40 meTpos [4, 9].

ITocne dopmmpoBanma 0as3bl JaHHBIX ObLI CO3JAH
OTZIeJIbHBII IPOEKT BBIYMCJINTEIBHOTO (PAKTOPHOTO SKCIIe-
PYIMEHTA ) IIPOBEEHBI MOJIeJIbHBIE PACUETHI B CPEJIE IOV~
BapuaHTHOro anHasmsza APEX. Ilocse dero pasJsimuHble
pes3yJsbTaThl MOTYT OBITH BKCIOPTUPOBaHEI B cpeny I'VIC
JUJIA IIPOCTPaHCTBEHHOTO aHAJM3a VI IOCTPOEHNMA TeMaTH-
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Puc.1. Pesyavmamot modeaupogarus (2007 2.). A — ypoacail nuweHuyst, 14 /2a.
B — 0ama nacmynaenus ghasvt ygemenus.

Jeckux KaprT. Tak, Ha puc. 1 A npefcraBjeHa TeMaTndecKas
KapTa ypOosKaliHOCTH MIIIeHNIIbI, a Ha puc. 1B — TremaTnde-
cKad KapTa HacTyIreHns gassl 1BeTeHnAa. Obe TemaTude-
CKJ€ KapThI OTHOCATCSA K MOJEJIMPOBAHNIO IIPOLYKIVIOHHOTO
Ipoliecca MIeHnIIbl ¢ moroaaeiMy yeaoBuamu 2007 roza.

3akaouyeHue

IIpencrasier MeTOZ MHMOPMAIIOHHOM IOJAEPKKY IIPOBE-
JIeHVs arpoJIaHAIIA D THRIX JiccaefoBaHmit. MeTox ocHOBaH Ha
VMHTeTrpaliy CYUCTEMBI IT0IMBapMaHTHOro aHaam3a APEX u
TVIC. IIpu sTOoM B KauecTBe AuHaMMU4IecKoi Mmogenn B APEX
JICIIOJIb30BAJIACh AVHAMIYECKA A MOJEJb IIPOIYKIIVIOHHOTO
IIporiecca ceJibCKox03aiicTBeHHbIX pacTenuit AGROTOOL,
a B kauecTBe mporpamMmHoro obecneuennsa I'VIC — MaplInfo.
IIpnmeHeHNe MeTOA, PaHEe IIPOLIEAIIIET0 arIpodalio Ha
110519X MeHBKOBCKOII OIIBITHON CTaHIY ATPOhM31HeCKOro
HUW, noa yenoBuit arpostassiaTHoro craimonapa "T'y6uno"
MIPOAEMOHCTPMPOBAJIO YHMBEPCAJIBHOCTb METOA.

Cospnana 6a3a gauubix I'VIC na arposasaadTHOTO
nosurona BHVIVIM3, atpubyTtrBHaA MH(POPMAIMA 110 BbIe-
JIEHHBIM HJIEMEHTaPHBIM eIVHNUIIAM yIIPaBJIEeH A IIOMeIlleHa
B cTanuoHapHy!o 6asy nanubix AGROTOOL. IIpencras-
JICHHBIE B BIJIe TEMATUYECKNX KaPT PE3yJIbTaThI II03BO-
JISIOT CZleJIaTh BBIBOJ, O PELIEHNN II0CTaBJIEHHO 3a1a4n,
BO3MOSKHOCTY MH(OPMAIVIOHHOM IIOANEPIKKY ITPOBEIEHIA
arpoJiaH/IIaTHBIX MCCIeN0BAaHMI B CIEAYIOIINX CE30HAX
BeTeTaIy I IEPCIIEKTVBAX PACIIPEHN MaCIITab0B IIPaK-
TUYECKOTO VCIIOJIb30BaHNMA IT0JIyYJEHHOTO MH(POPMAIIMIOH-
HOTO KOMILJIEKCA.
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