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TEPPUTOPUANBHAA AN DPEPEHLUMNALNA
OJEMOIPA®PNYECKOIO CTAPEHNA HACENTEHNA KNUTAA B XX! B.

E.A.AHTUMNOBALX NN Y3Hb1
1Bbenopycckuit rocygapcTBeHHbI yHuBepcuTeT, np. HesasucumocTu, 4, 220030, r. MuHck, benapycb

Ha ocHOBe opuumanbHOM gemorpanuyeckoin CTaTUCTUKK No npoBuHUmMAM 3a 2000-2020 rr. npoBeaeH KOMMAEKCHbIA
9KOHOMMWKO-reorpamMyecknin aHannms NPOCTPaHCTBEHHbIX U BPEMEHHbIX TPEHA0B pacnpejeneHns HaceneHnsa Kutas
B BO3pacTe 65 neT u cTaplwe Ha mesoreorpaguyeckom yposHe. C ncnonb3oBaHWeM MeTO40B KOHTEHT-aHanusa, reorpagpu-
4YecKOI cucTemMaTmsaynm, aHannsa 60MblWNX JaHHbIX, KOPPENALNOHHOTO U NPOCTPAHCTBEHHOIO aHann3a, CpaBHUTENbHO-
reorpaMyeckoro MeToja, a Takxxe MeToda TUNOrpagoB BbIABAEHbl OT/IMHUTENbHbIE XapaKTepUCTUKN CTApeHUs Hacene-
HUA Kntaa. 3a 2000-2020 rr. YACNEHHOCTb NOXWKI0ro HaceneHns Kntas sospocna B Aea pasa- ¢ 90,7 go 195,6 mnH ye-
nosek. Kntalickoe 06L,ecTBO CTapeeT MPEMMYLLECTBEHHO 3a CYET FOPOACKUX XUTenel, A0S KOTOPbIX B BO3PacTHOW
CTPYKType HaceneHus 3a 2000-2020 rr. yBenmymnacb B Tpu pasa u coctaBuna 7,2 %. MacwTabbl ctapeHua B Ku-
Tae CTPYKTYPHO M MPOCTPAHCTBEHHO AuddepeHumpoBaHbl. bonee yem 50 % NPOBUHLMIA XapaKTEPU3YOTCA BbICOKOMN YnC-
NEeHHOCTbIO HaceneHuns B Bo3pacTe 65 feT 1 CTapLue N YUCEHHOCTbIO NOXMWNOro HaceneHus Bblle cpegHei (0T 4 MJIH yve-
nosek). Feorpanyeckn Ha 3anaje CTpaHbl BblAeNAeTCA 30HA C HU3KON YNCNEHHOCTbIO HaceneHWs B Bo3pacTe 65 neT
N cTaplle, U OHa CYXaeTcs, Ha BOCTOKE M B LLeHTpe pacnonaraeTca 30Ha C BbICOKOW YNCNEHHOCTbIO MOXWIOr0 Hacene-
HUSA, N OHa pacwupsetcd. Bo Bcex npoBuHumax Kutasa ¢ 2010 r. fona HaceneHus B Bo3pacTe 65 neTt u ctapwe npesbl-
waet 7 %. AnHamMunKa YACNEHHOCTU MOXWUAOI0 HaCeNeHUs TakXKe CTPYKTYPHO M NPOCTPaAHCTBEHHO AU epeHLMpoBaHa
no NpoBMHUMAM. Mpeo6n1afa0T NPOBMHLMUK C POCTOM YNCNEHHOCTU HaceneHus B Bo3pacTe 65 neT un ctapwe (85,3 %).
leorpaduueckn B Knutae Bblfenat0TCA permoH )pOHTaNbHOIO CTapeHns pasHol MHTEHCMBHOCTU, KOTOPbI/ OXBaTbliBaeT
60nblWYIO YacTb TEPPUTOPUM TOCYAAPCTBA, U MOSI0CA 3aMeiIeHUs CTapeHWs Ha tore cTpaHbl. B 3aBucMMocTu oT Macwtabos
N UHTEHCUBHOCTU CTapeHMNsa HACceNleHNA Ha TEPPUTOPUY CTPaHbl BbILeNATCA TPU 30HbI N0 CTENEHN NPO61EMHOCTM CUTYaA-
LMK - 30HA C HU3KOW CTeNeHb0 NPo6NeMHOCTU CUTYaL MK, 30HA CO CpefjHell CTeneHbo NPO6IEMHOCTY CUTYaL UM U 30HA
C BbICOKOW CTeneHbl Npo6neMHOCTU cuTyauum - ¢ npeobnagaHmem npoBuHUKiA BToporo tuna (47 %).

Kntouesble cnosa: Kutait; ctapeHue HaceneHus; TepputopuanbHas AudgepeHumainmns; Tunbl NPOBMHLMIA No Xapak-
Tepy AMHAMUKN YNCNEHHOCTU HAaceNeHUs; HaceneHne B Bo3pacTe 65 NeT W cTaplie; 30HbI pocTa; TMNorpad NPoOBUHLMIA
MO MHTEHCUBHOCTMW CTapeHus.
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TERRITORIAL DIFFERENTIATION
OF CHINA'S DEMOGRAPHIC AGEING IN THE 21st CENTURY

E.A.ANTIPOVA" LI CHENa

Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus
Corresponding author: E. A. Antipova (antipovaekaterina@ gmail.com)

Based on official provincial demographic statistics 2000-2020 a comprehensive economic and geographical analysis
of free and temporal trends in the distribution of the population of China aged 65 years and older at the mesogeographical
level was carried out. Using the methods of content analysis, geographic systematisation, big data analysis, correlation
and selective analysis, geographic search method, as well as the method, as well as the method of typographers, the speci-
fic characteristics of China’s population aging have been identified. For 2000-2020 China’s population doubled from 90.7
to 195.6 min people. Chinese society aging share of the population account belonging to the population age group for
2000-2020 increased three times and amounted to 7.2 %. The scale of aging in China is structurally and infected. More
than 50 % ofthe provinces have a high population of 65 years of age or older and above and above the middle-aged popu-
lation (over 4 mln people). Geographical areas in the west of the country cover a significant proportion of the population
and its distribution trends, the production zone and the center - a zone with a high prevalence of the population at the age
of 65 and exceed its coverage trends. In all provinces of China, since 2010, the proportion of the population aged 65 years
and older is 7 %. The dynamics of the elderly population is also structural and morbidity by province. Predominate in
provinces with population growth aged 65 and over (85.3 %). The geographic zone in China represents a region of frontal
aging of varying intensity, which defends most of the country’s territory, and a zone of decelerating aging in the south.
Depending on the scale and prevalence of population aging in the country, three zones have been identified - a zone with
a regulated level of problematicness, a zone with an average frequency of a problematic situation, and a zone with an
increased tension of the situation - with a predominance of the provinces of the second (47 %).

Keywords: China; population ageing; territorial differentiation; types of provinces by the nature ofthe dynamics of the
population aged 65 years and older; growth zones; provincial typographer by the intensity of ageing.
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BBegeHune

CTapeHue HaceneHus NpeAcTaBseT co00i cueHapwnii pa3BuTus YenoeyecTsa B XXI B. Ans Kntas gaHHoe
SIBNEHME - OfMWH M3 OCHOBHbIX TEKYLLMX MPOLLECCOB, KOTOPLIA OMpefenseT CYLHOCTb COLUanbHO-3KOHOMUYe-
CKOro pa3BuUTUS CTPaHbl. ITO 0O6BACHSAETCA TEM, YTO B HACTOSLLEe Bpemsa Ha TeppuTopmmn Kntas cocpefoTodeHa
camas 60/bLUas B MMPEe YMC/IEHHOCTb HacefleHUs B Bo3pacTe 65 neT u ctapue. Mo aToi npuumHe npobnema
CTapeHus HaceneHus TpebyeT BCECTOPOHHErO MOHUTOPUHIA W PeryInpoBaHus ans obecnevyeHns yCcToiuneo-
ro passutus rocygapctea. C 2000 r., korga KuTail BCTYnuA B CTaAnto geMorpadMyeckoro ctapeHus, ctpaHa
ABNSETCA O4HOM U3 caMblX GbICTPO CTapelowmx. Hapsgy € aTUM NoXunoe HaceneHume Kutas umeeT MHOro
YHUKA/bHbIX XapaKTePUCTUK, KOTOPbIE OT/IMYAIOT €ro 0T NOXW/0ro HaceNeHns B Pa3BUTbIX rocyapcTaax (Ha-
npumMep, HecbanaHCHPOBaHHOE Pa3BUTUNE FOPOLCKUX U CENbCKUX PANOHOB, 60/bLUME Pa3/IMYnS B YPOBHE XU3HU
FOPOLCKOro U CeMbCKOr0 HAaceseHns u Ap.). 3To fenaeT cuTyauuio co cTapeHmem B Kutae 6osee cepbesHoil,
4yeM B ApYrux cTpaHax.

Ha ocHoBe omumanbHOW gemorpagmyeckoin cTaTUCTUKM O HaceneHMn B Bo3pacTe 65 feT u cTaplue no
npoBuHUMAM KunTasi ¢ 2000 no 2020 r. B CTaTbe NPOBEAEH KOMMNNEKCHbI 3KOHOMUKO-reorpadnyecknii aHanus
MPOCTPAHCTBEHHOIO pacnpesenieHnst HaceNeHns 4aHHO BO3PacTHOM rpynnbl.

Llenbto uccnefoBaHna ABAANOCH U3YYeHWe BPEMEHHbIX W MPOCTPAHCTBEHHbLIX TPEHAOB pacnpeneneHuns
YyncneHHocTU HaceneHmsa Kutas B Bo3pacTe 65 feT U cTaplue Ha Me3oreorpagmyeckoM ypoBHe (B paspese
NPOBMHLMIA). NH(hopMaLMOHHOM 6a30i4 MCCNeAoBaHMs CMY>XWUAN OULIManbHble CTaTUCTUYECKNE AaHHble Ha-
LiMOHaNbHOro cTatucTmyeckoro 6topo Kutaa (www.stats.gov.cn).
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M3yueHHOCTb NP061eMATUKN CTAPEHUST HACeNEHS

B HacToslee Bpema KuTail BCTynun BO BTOPYIO CTafgui0 4eMOrpatmyeckoro nepexoga, B COOTBETCTBMM
C KOTOPOIi BaXXHbIMU YepTamy TEKYLLUX U NEPCNEKTUBHbIX U3MEHEHUIA BO3PACTHOW CTPYKTYPbl HAaceneHus
ABNAKOTCA HWU3KUIA YPOBEHb POXAAEMOCTM U BbICTPbIE TEMMbI CTapeHUs HaceneHus. Kak npasuio, B Mpo-
Liecce gemorpaguueckoro nepexoja U3MeHeHust BO3PAcTHOW CTPYKTYpPbl HaceneHus NpouCXonsaT B TpuU aTa-
na, NOCKONbKY CHUXEHWE POXAaeMOCTM U CMEPTHOCTU OCYLLEeCTBAAETCA nocnefoBatesibHO. MepBblid aTan
XapaKTepusyeTcs M3Ha4Ya/bHO BbICOKUM KO3(D(ULUMEHTOM AeMorpagmyeckoil Harpy3ku getbMu, BTOpPOid
aTan - 60NblUOI AO0Nel HaceneHus TPyAOCNOCO6HOro Bo3pacTa OT 06Lleii YNCNEHHOCTU HaceneHus,
TPETWiA 3Tan - BbICOKMM KO3(PMMLUMEHTOM AeMOrpayecKoi HarpysKu NoXXnnsimu ntogbMm [1]. Bo BpemeHHOM
nare Mexay cnafjoM CMepTHOCTU 1 CMaf0M POXXAaeMOCTU YBEIMUYNBAETCA eCTECTBEHHbIA NPUPOCT Hace1eHUs
1, COOTBETCTBEHHO, pacTeT JONS AEeTel, HYXAAOLWMXCS B CofepXaHuu. Yepes ouepeHON BPEMEHHOW far,
Korfa 6e6m-6ymMmepbl NOCTENEHHO B3POC/IEIOT, B CBOKO OYepefb, YBENMUYMBAETCA [0S TPYAOCNOCOBHOro Hace-
NneHuns. C pa3BUTMEM NOCTUHAYCTPUANLHOMO 06LLLeCTBa U NafeHUEM YPOBHSA POXAAEMOCTM TeMMbl NpUpocTa
HaceneHna UMetoT TEHEHLUMIO K CHUDKEHWIO, U HAaceNeHWe NOCTeNeHHO HavynMHaeT cTapeTs [1].

B n3yueHmne gemorpadmyeckmx npoueccoB B Kutae 60/1bLUOIN BKAL BHEC OCHOBATENb KMTANCKOI reorpagum
HaceneHus Xy XyaHbtOH, KOTOpbIA B 1935 . Npea/ioxKun pasMeTUTb KapTy CTPaHbl C NOMOLLbH 0CO60W NMHNK,
KOTOpas OTpaXkaeT HepaBHOMEPHOCTb pacceneHus xuTeneid Kutas. K 1oro-socToky oT IMHUK Haxogmnock 36 %
TEPPUTOPUN CTPaHbl, Ha KOTOPOW NpoXmBano 96 % BCero HaceneHWs rocygapctea [2]. 3Ta BoobpakaeMas
YyepTa Ha3bIBaeTCA NMHUER Xy. [Ans coBpemeHHOro Kntas faHHOe COOTHOLUEHME He TEPSET aKTyalbHOCTM, HO
TpebyeT Hay4yHOro NOATBEPXKAEHUSA B KOHTEKCTe feMOrpauyeckoro ctapeHus cTpaHsbl.

Tak, ele B 1986 r. Uxkaii UxaHby 0TMeuYan, Yto HaceneHne Knutas umeeT TeHAEHLMIO K CTapeHUto, 0COGEHHO
B TaKUX KPYMHbIX ropofax, Kak LLlaHxait n MNeknH [3].

B 2013 r. uccnegosaHve BaH Ctoan 1 YxaH Yyka nokasano, 4To yBesmyeHne geMorpauyeckoil Harpysku
NOXWUNbIMW NOLbMU MPUBOAUT K POCTY PacxXofoB Ha MeAULMHCKOe 06CNyXUBaHWe Ha AyLYy HaceneHus, B TO
BPEMS KaK poCT [OXOLOB Ha AyLlY HaceNeHNs MOMOXNTENbHO BANSAET Ha NOTPEOUTENbCKUE PACXOAbI XXUTENei
Ha 3apaBooxpaHeHune [4]. BmecTe ¢ Tem JIn YxyHuto 1 BaH YaOMUH Npuwwan K BbIBOLY O TOM, YTO CTape-
Hue HaceneHms Kntas BneyeT 3a co60I CHIKEHNE YPOBHS HaLMOHaNbHbIX coepexeHnii [5].

Jio LWaHco3 m J190 CaH oTMEeTUNN, YTo ¢ Havana XX B. MPOLEecC cTapeHUs HaceneHna Kutas yckopsieTcs,
a TeMnNbl eCTECTBEHHOIO MPUPOCTA HaceneHus BbICTPO CHmKaroTea [6]. Jemorpaduyecknini AMBMAEHSL No-
CTEMEHHO 1cye3aeT, U 06LLas YNCNEHHOCTb HACeNeHMS CTPaHbl LOCTUTHET nuka B 2026 r. BMecTe € TeM, Kak
nuweT NHb M3HNaHb, CKOPOCTb PasBUTMS CTApPeHUS B Pa3HbIX PErMOHAX AB/SETCS Pa3HOM, a KaueCcTBO UX pas-
BUTWA - HEOAMHAKOBLIM [7]. Mpocnesms 0CO6eHHOCTY BAUSHUSA NPOLLEcCca CTaPEHUA HACEIEHUS Ha CTPYKTYpY
NoTpebeHns TOPOACKNX W CeNbCKUX XuTenen, YxaH LIMH caenan BbIBOA 0 TOM, 4TO B KuTae cylecteyet
TeHAeHUMs NOBTOPHOIO TPYAO0YCTPOMCTBA MOXWUIIbIX NMOAEN, YKa3an Ha HE0OX04MMOCTb aKTVBHOFO PasBuUTUA
MHOYCTPWMN 1 YCKOPEHHOTO CO34aHUs CUCTEMbI 3paBOOXPAHEHNSA AN MOXMWbIX MIOLEN, a Takxe npoBefe-
HUA aKTUBHOM femorpaduyeckoin nonutukuy [8].

JIn XyHM3i yCTaHOBUA Ha/iMune pernoHasbHbIX pasfiuumili B CTapeHUN HaceneHus, KOTopble AO/MKHbI
BbICTYNUTb OCHOBaHWEM /1 Pa3BUTUA CUCTEMbl CTPaxOBaHWS Ha YPOBHE MPOBUMHLMIA 1 OKPYroB MO BCei
cTpaHe [9]. MiccnepoBaHne npouecca CTapeHnst HaceneHus B benapycu, npoBegeHHoe E. A. AHTUMOBOW CO-
BMecCTHO c 3. A. TpuhOHOBOM, MO3BONNSIO YCTAHOBUTb, UTO 3TOT NPOLLECC ABMIAETCA NOBCEMECTHLIM U TEPPUTO-
puanbHo gnhdepeHympoBaHHbIM [10]. 3yumB 0co6eHHOCTH CTapeHmns HaceneHms B Poccuu, B. A. UepeluHes
n E. B. YncTosa 3aknoumam, 4To ata npobnema akTyasnbHa He Ans Bcex Cy6beKToB rocyaapctsa (nvwb 60 %
N3 HUX MMEIT CTapoe M rny6boko cTapoe HaceneHue) [11]. BmecTe ¢ Tem B. I. Jo6poxne6 caenana BbiBOf
0 TOM, YTO Ba)KHeliLLee HampaBfeHWe peann3almn Takoi CTpaTernyeckon uenu passutnsa Poccum go 2024 .,
KaK NOBbILWEHWE MPOAOMKUTENIBHOCTMW XN3HU, COCTOUT B CO34aHUN CUCTEMbI OKa3aHWS! TePOHTO0rMYECKON
N repuatpuyeckoii nomouwy [12]. Mo mMHeHuto B. B. Fop6yHOBOI, B COBPEMEHHOM POCCUIACKOM 06LLIECTBE
BbISIB/IEHWE COLMNANbHO-3KOHOMUYECKMUX NOCNEACTBUIA CTApEHMUS HACeNeHUs HeoOX0AMMO A8 MOHUMaHUA
BO3MOXHbIX MyTei MUHUMM3ALMN HEFraTUBHbLIX TPEHA0B 3TOro npouecca [13].

CoBpemMeHHas TeHAEHLMSA CTAPeHUS HACeIEH M MPeACTaBAETCA COBEPLUEHHO OUEBUAHOM, U B MUPE TEMMbI
pOCTa YUC/IEHHOCTM NOXWUIOr0 HaceneHns ABNATCSA 60/1ee BbICOKMMU, YEM TEMIbI POCTa YUC/IEHHOCTW MOJIO-
AbIx nogei. CornacHo faHHbIM OTAena HapogoHaceneHus [lenapTaMeHTa no 3KOHOMUYECKMM U COLMabHbIM
Bonpocam OOH B 2019 r. Kaxablii 11-i1 yenoBek B mupe (9 % HaceneHus) 6bin cTaplue 65 neT, a K 2050 .
KaX /bl 6-1 Yen0BEK B MUPE U KaXKAbli 4-/ xuTenb EBponbl 1 CeBepHO AMepUKY SOCTUTHYT 3TOr0 Bo3pac-
Tal B 2018 r. BnepBble B NCTOPUM YMCNO NHOAEN B BO3pacTe 65 NneT 1 cTapLue NPeBbICUI0 KOIMYECTBO AeTei
B Bo3pacTe Ao 5 neT. o nporHosam, uncno nogeii B Bospacte 80 NeT v cTaplle yBenuumutca ¢ 143 maH ye-
nosek B 2019 r. go 426 mnH yenosek B 2050 r., T. e. B TpU pasa. B cBA3W C 3TUM MHTEHCUBHOCTb NPeAMETHbIX
N MEXAMCUMUNNHAPHBIX UCCNeA0BaHMI NpoLecca cTapeHus byaeT Bo3pacTaThb.

‘World Population Prospects. 2022 [Electronic resource]. URL: https://population.un.org/wpp/ (date of access: 16.11.2022).
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MeToanka nccnefosaHus

WcenepoBaHme 6a3npyeTca Ha KOHUenLmmn geMorpafuyeckoro nepexosa u KoHLenwLmmn eMorpapmyeckoro
amsuaeHga [14]. Ana n3yyveHuna npouecca CTapeHUs HaceNeHUs NCnob3yeTcs HECKONbKO METO0B, MPUHATLIX
B reogemorpaguun. MNpumeHsNncs MeToabl KOHTEHT-aHanm3a, reorpamyeckoil cuctemarmsaunum, aHanmsa
60/bLUNX AaHHbIX, KOPPENALMOHHOIO U NPOCTPAHCTBEHHOIO aHa/In3a, CPaBHUTENbHO-Teorpauyecknii MeTog,
a TaKKe MeTof Tunorpados. ViccnegosaHue NPOXOAMIO B HECKO/LKO 3Tanos.

JT1an 1: cuctemaTmnsaums nuTepaTypbl No TemMe, CO3LaHNe CTaTUCTUYECKON 6a3bl JaHHbIX U recgemorpagu-
yeckoi UH(OPMALMOHHOW CUCTeMbI CTapeHus HaceneHus Kntasa [15], aHanu3 npouecca cTapeHnst HaceieHns
KuTas B 2000-2020 rT. No TakMM rnokasaresisaM, Kak YACNIeHHOCTb U 015 HaceeHns B BO3pacTe 65 feT u cTapLue,
OVHaMVKa YMCIEHHOCTU 3TOI BO3PaCTHON rpynnbl, C NOCNeAYOLW MM KapTorpaguposaHuem B cpege ArcGlS.

JTan 2: uccnefoBaHne 0CHOBHbIX (HaKTOPOB, BIMSAOLLUX Ha MPOLLECC CTapeHWs HaceneHus, ¢ UCNonb30Ba-
HVEM KOPPEenALMOHHOIO aHann3a, u3yyYeHne 0CO6eHHOCTEN pacnpeseNieHNs YNCEHHOCTH M 40NN HaceeHus
B BO3pacTe 65 NeT u cTaplie, a TakkKe AUMHAMUKU YMCNEHHOCTW 3TOW BO3PACTHOW rpynmbl N0 MPOBUHLMAM
C MPUMEHEHMEM CpaBHUTENIbHO-reorpauyYeckoro aHanmsa, pa3paboTka CBOAHbLIX aHaNIUTUYeCKUX Tabnul,
1 KapTorpagmpoBaHune pesy/bTaToB.

3JTan 3: pa3paboTka TMNOAOrUK NPOBUHLUNIA KuTas no xapakTepy AMHAMUKW YNCIEHHOCTU NOXWAbIX Nt0Lel
NnocpescTBOM reorpauyeckoli cuctemaTnsaLmy 1 coctasieHne Tunorpaga NPoBUHLMIA N0 UHTEHCUBHOCTY
CTapeHus, KapTorpaupoBaHue pesynbTaTos.

Pe3ynbTaTbl U UX 06CYKAEHWNE

dakTopb! feMorpadumyeckoro crapeHnsa HacesieHns B Kutae. OueHka (pakTopoB npoBoAmnack B A4ga
aTana. Ha nepBom aTane B pe3y/ibTaTe CUCTEMATU3AL MK HAYYHOR NNTepaTypbl 1 U3yHYeHUs Mep FoCyapCTBEHHOM
NOMUTUKK MO peLleHnto Npo6nembl CTapeHUs HaceneHus B Kutae Ob1in BbISB/IEHbI TPY MPUOPUTETA CTPaHBI,
KOTOpble YUYUTBLIBAKOTCA 415 YNPaBNEHNS 3TUM MPOLECCOM.

TeppuTOpUanbHblii N NpupogHo-reorpaduuecknii hakTopsl. KnTaid MMeeT 06LLMPHYIO TEPPUTOPUIO, B KO-
TOpY0 BXOAAT 34 eAuHMLbI: 23 NPOBUHLIMMK, 5 aBTOHOMHBIX paiioHoB (AP), 4 MyHUUMNanUTeTa LEHTPANbHOIO
NOAYMHEHWS, 2 creymanbHbIX aAMUHUCTPATMBHbIX palioHa. Mpu nsyyeHnn npobaeMbl CTapeHUs HaceneHus
HeobX04MMO NPOBOANTL aHa/IM3 reorpaUyecKoro pacnpegeneHuns NoXuIbIX NL4en no cTpaHe, YTo6bI UMETb
KOHKPETHOe npefacTaBneHve 06 nx nonoxeHun B Kutae. Kpome Toro, 13-3a CNoXHOro penbeta v pasHoobpas-
HOro KnMmata B Kutae npupogHo-reorpauyeckue ycioBus BAMSIOT Ha pasMeLLeHne NoXnnoro HaceeHus.

dakTOpYycnoBUit COLMaNbHO-3KOHOMMUYECKOTOpa3sm T ns. Pasnnumns B ypoBHe coLnaibHO-3KOHOMUYECKO-
ro passuTus 00YCNOBANBAIOT NPOCTPAHCTBEHHYIO AU (hepeHLMaLnio NOXNNOro HaceneHna B cTpaHe. Pa3Has
CTEMeHb CTapeHWs HacefNeHNa B COUYeTaHUUN C Pa3/IUYHbIMU FeorpaUyeckMmMm ycnoBusMmn permoHoB enaeT
Heob6Xx0AMMOl pa3paboTKy AnthepeHLUMPOBaHHbIX HaNpaBeHWA peann3auny NOANTUKN CTapPEHNS HAceNeHNs.

®aKTOop NEHCUOHHOM NONMT KK, 3-32 0UEBMAHBIX OTIMYMIA PETMOHOB APYT OT Apyrapa3paboTka u pea-
NN3aLMs NEHCMOHHOI MONTUKN KOPPEKTUPYHOTCA B 3aBUCUMOCTU OT CUTYyaLum B permoHe. CHavana NeHCOoH-
Hast NONTUKA peann3yeTcsa B FOPOACKON MECTHOCTM, a 3aTeM PacrnpoCTPaHAeTCa U Ha CeIbCKYH MECTHOCTb.

Ha BTOpOM 3Tane ¢ UICMONb30BaHNEM AaHHbIX reoemMorpaduyeckoi MHHOPMaLMOHHON CUCTEMBI CTapeHWs
HaceneHust OblN NPOBeLeH KOPPENALNOHHBIN aHann3 AN yCTaHOB/IEHUS CTEMeHW BAUAHUSA pafa coLmanbHbIX
1 3KOHOMMYECKUX NOKasaTeseil Ha npouecc ctapeHuns B Kntae. Tak, OLeHKa CTENEHW BNUAHUSA YPOBHS Pa3BuUTUS
CUCTEMbI 34paBOOXpPaHeHuUs (C MPUMeEHEHMEM NOKa3aTens KoNnyecTsa MeAULUHCKUX YUPEeXAeHNiA) nokasana
BbICOKYIO TECHOTY CBSi3M MO LKane YenaoKa MeXay KOIMYECTBOM MeAULUHCKUX YUPEeXAEHWNA 1 MPOJOMKU-
TeNIbHOCTLI0 XMU3HU HaceneHns (KoathuumneHT koppensuun R coctasun 0,775) (Tabn. 1).

Tabnuya 1

Koa(hpuLMeHT KOPPENALMM MeXAY HEKOTOPbIMU AeMorpauyecKuMm nokasaTensimm
N OTAieNbHBLIMY COLMANbHO-3KOHOMMUYECKMMU NoKasaTenamu Kutas s 2020 T.

Table 1

Correlation coefficient between some demographic indicators
and selected socio-economic indicators of China in 2020

Koppenauus ¢ gemorpaguyeckumm nokasarensmm (R2)

COLJ,I/IaanO-SKOHOMI/IHeCKI/Ie nokKasatenu O)Km’qaemag YucneHHOCTb HaceneHus
NPOAOIHKUTENBHOCTb XU3HU B BO3pacTe 65 fieT u cTapLue
Pasvep BBT1 0,046 0,635
KonnyecTBo MegNLMHCKUX YUpeXaeHW 0,775 0,063
Pasmep neHcuun 0,412 0,033
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BmecTe ¢ Tem, HECMOTPS Ha eXXeroAHbIl POCT Yncia MeAULMHCKUX YUPEXAEHWNA U PacCXOA0B Ha MeANLMH-
CKWe ycnyru, n3-3a 60/bLI0ON YNCNEHHOCTM HaceneHns B Knutae KonnyecTBo MeAUMLUHCKUX PECYPCOB Ha fyLly
Hace/ieH/s BCE eLle HAMHOIo OTCTaeT OT COOTBETCTBYIOLLEr0 MoKasarens B pasBuTbIX rocygapcreax. OfHuM
13 NPUOPUTETOB Pa3BUTUA CUCTEMbl 34PABOOXPAHEHMUSA B CTpaHe ABMSETCA POCT KOJIMYecTBa BbICOKOKBAIN-
(hMLMPOBaHHbIX MEANLUHCKNX PabOTHNKOB CO 3HAHWEM WHHOBALMOHHbLIX METOAMK M TeXHoNoruin. O6uunii
POCT YPOBHS COLMANbHO-3KOHOMUYECKOrO Pa3BuUTUsA KnuTtas co BTOPOI MOOBMHBLI XX B. HE TOMbKO NpUBeN
K yBennyeHuto pasmepa BBI1, HO 1 06ycnoBun cokpaleHme cMepTHOCTU HaceneHus (¢ 10 %o B 1970-X IT.
[0 6,3 %0 B 2010-X IT.) U, COOTBETCTBEHHO, POCT YUCNEHHOCTM NOXWUIOro HaceneHusa (B cpegHem ¢ 50 MaH
yenosek B 1980-x rr. 4o 100 maH Yenosek B 2000-x rr.). B cuny sToro BbisiBEHAa 3aMeTHas TECHOTa CBS3W MO
WKane Yeanoka Mexay cpefHMM pasmepom BBIT npoBUHUMKM 1 YNCIEHHOCTLIO HaceneHus B Bo3pacTe 65 et
ncrapwe (R =0,635). B ycnoBuax cTapeHUs HacefieHUs CoKpalleHe YNCNEHHOCTM el TPYJ0CNoCco6HOro
BO3pacTa OKa3blBaeT OFPOMHOE AaBfieHNe Ha CUCTeMY couuanbHoro obecnedveHus. C passuTueM npolecca
CTapeHns HaceneHns MONOAbLIX NIOLEA CTAaHOBUTCS MEHbLUE, U KOMMYECTBO FpaXiaH, KOTOpble OniavymBaioT
B3HOCbI B MEHCMOHHbIN (POHS, yMeHbLUaeTcs. B HacToslwee BpeMs AN CTpaH BCEro Mupa co3faHue MHOro-
YPOBHEBON NEHCUOHHOW CUCTEMbI CTa0 OBLLENPUHATON Mepoii No 60pbbe o cTapeHuem HaceneHus. Llenb
[AaHHOTO MeponpuATUS COCTOUT B TOM, YTOObI OOUTHLCA pa3yMHOro pacrnpesenieHns NeHCUOHHBIX 0653aTeNbCTB
MeXJay rocyapcTBoM, NoApasfeneHnaMm n QrU3nyecKnMm nnLamm, CnocobcTBOBaTh YCTOMUMBOMY Pa3BUTUIO
NMEeHCUOHHOM CUCTEMbI M 06eCNeUnTb KaXA0MY rpaXKAaHNHY BO3MOXXHOCTb KOM(OPTHOM XWU3HU B CTAPOCTK.
BmecTe ¢ TeM, KakK NoKa3a/in pacyeTbl, B HACTOALLMIA MOMEHT pa3Mep MEHCUI B MEHbLUER CTENEHWN BAUSET Ha
YMCIEHHOCTb NoXKunoro Hacenenms (R =0,033) 1 ero oXkmagaemyto NPOAOMHKNTENbHOCTL XN3HU (R = 0,412).

JnHamnka yncneHHoCTN 1 fonn HaceneHna Kutas B Bo3pacTte 65 net m ctapiue. B XXI B. Ha Teppu-
TopMmn KnTas NnponcxoamuT MHTEHCUBHBIN POCT YUCIEHHOCTW HaceneHWs B BO3pacTe 65 feT u cTaplue.

B 2000 r. Ha TeppuUTOpPUK CTPaHbl HACUMTLIBASIOCL HEMHOTUM 60/1ee 90 M/IH Ye/loBeEK AaHHON BO3PacTHOM
rpynnsl. B0nbLIAA YacTb M3 HUX NPOXMBAIN B CEe/IbCKOM MeCTHOCTM (Tabn. 2). 3a 2000-2020 rr. yncneH-
HOCTb MOXW/IOrO HaceneHus yeenmyuunacb 6onee yeM B fBa pasa (pocT coctasun 115 %). B 2020 r. B cTpaHe
npoxxvsanu 195,6 M/IH Yeni0BEK B BO3pacTe 65 fieT 1 cTapLue. Takas BefiMvmMHa ConocTaBnuma € YACIeHHOCTbIO
HaceneHua oTAeNbHbIX rocyfapcTs (Hanpumep, bpasunuun, Hurepun, banrnagew v ap.). YMcneHHOCTb ropoa-
CKOro HacefieHus B Bo3pacTe 65 NieT 1 cTaplle yBennumnachk 6onee yem B Tpu pasa (pocT coctaBun 230 %),
a YUCJ/IEHHOCTb CeNbCKOro MOXWIOro HaceneHWs - noyTu B 4ga pa3a. COOTBETCTBEHHO, NMPOUCXOAUT TPaHC-
thopMaLLMa BO3paCTHOM CTPYKTYpPbl HACeNeHNs B CTOPOHY ee perpeccuun [16].

Tabnuya 2

OnHamuka YncneHHOCTU 1 A0 TOPOACKONO U CeNbCKOro HaceneHnsa Kntas
B Bo3pacTe 65 sieT u cTapue B 2000, 2010 n 2020 rr.

Table 2

Dynamics of the number and share of the urban and rural population of China
aged 65 and older in 2000, 2010 and 2020

)i}
MokasaTtenu
2000 2010 2020

UMCNEHHOCTb, M/TH Yes.:

ropoACcKOro HaceneHus 31,0 54,3 103,4

CeNIbCKOro HaceneHms 59,7 67,8 92,2
Bcero 90,7 122,1 195,6
Lons, %:

ropoAckoro HaceneHus 2,4 3,99 7,2

Ce/IbCKOro HaceneHus 4,6 4,97 6,4
CpefiHee 3HauyeHue 3,5 4,48 6,8

Ecnu B 2000 r. kuTalickoe 06LLECTBO HAaXOAMNOCL TOMbKO Ha MOPOre CTapeHus (40NS NOXWUbIX Noaei
B BO3PACTHOW CTPYKTYpe eABa MpeBbicuia 0TMETKY 7 %, CBMAETE/bCTBYIOLWY O HACTYyMN/IEHNW CTagnm CTa-
petowero obuiecTtsa no wkane OOH), To cnycTta 20 NeT yAenbHbIA BeC N0fei B Bo3pacTe 65 neT u cTap-
we coctaBun 13,6 %. [aHHbI NoKa3aTenb MpeBbllaeT CpegHEMMPOBOE 3HaveHue (9,6 %) u koppenupyet
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C NoKasaTesieM 3KOHOMUYECKM pa3BUTbIX CTpaH B Havane 2000-x rT. (14,4 %). MNMogo6Has cuTyaums roOBOPUT O Bbl-
COKOM YPOBHe CTapeHUsi KUTackoro obuectea. CpaBHeHME MacluTaboB CTapeHUsi rOPOACKUX U CENbCKUX
XUTeneil cBUAETENbCTBYET 0 6onee GbLICTPOM CTapeHUM ropoXaH. Ecnu B 2020 I. B CeNbCKOW MECTHOCTU
npoLecc CTapeHUs HaceneHUs HaxoAMCA TOMbKO Ha HadvanbHOM 3Tane (6,4 %), TO B rOPOACKON MECTHO-
CTW OH 6bIN NONHOMACLUTAOHbIM (7,2 %). 3TO 06BACHAETCA XOPOLLO Pa3BUTLIMU NEHCUOHHO MH(PACTPYKTYPOii
1 MEHCUOHHOI CMCTEMOIA B ropojax.

BaxHO npoaHanu3npoBaTb AMHAMUKY eXerofgHoro pocta YMCNeHHOCTU HaceneHus B Bo3pacTe 65 net
M CcTaplle W CPaBHUTL ee C AUHAMWUKOM eXerogHoro pocta 06Leid YNCNEHHOCTU HAaceneHus u LUHaAMUKOW
€XXerofHOro pocta YUC/IEHHOCTM HaceneHUs 6ofiee cTaplUumMx BO3pacTHbIX rpynn (70 neT u cTape, 80 neT
1 cTapule). B cooTBeTcTBUM C AaHHbIMU OTAena HapogoHaceneHus flenaptamMmeHTa no 3KOHOMUYECKUM U CO-
umanbHbiM BorpocaMm OOH 6bin paccumMTaH eXerofHbliA POCT YMCNEHHOCTU HaceneHus Kutas B Bo3pacTe
65 net v cTapwe ¢ 1990 no 2020 r. no NATUAETHUM nepuogam (Tabn. 3).

Tabnuya 3

[OnHamuka YncneHHocTU 1 gonun HaceneHna Knutas
B Bo3pacTe 65 sieT 1 cTapuwe B 1990-2020 rr.

Table 3

Dynamics of the size and share of the population of China
aged 65 and older in 1990-2020

[vHamuka gemorpaguueckux nokasatenei, %
Mepuog

UMCNEHHOCTb HaceneHus [ons HaceneHus
B BO3pacTe 65 neT 1 cTapLue B BO3pacTe 65 neT 1 cTaplue
1990-1995 3,6 2,1
1995-2000 3,5 2,7
2000-2005 2,8 1,9
2005-2010 3,7 3,3
2010-2015 4.4 3,4
2015-2020 6,3 5,9

Bnnotb A0 2005 r. eXKerofHblii TeMMN pOCTa YMCEHHOCTM MOXWION0 HaceneHus 3ameansancs. B 2000-2005 .
OH cocTaBun 2,8 %. Mocne 2005 T. Kaxable 5 NeT eXXeroAHbIin Temn pocTa 40NN HaceneHms Kntas B Bo3pacTte
65 neT 1 cTaplLUe NOCTENEHHO YCKOPA/CA, MPUYEM OH JOCTUrHYN HanbosbLLero 3HaueHus (6,3 %) B nepuog ¢ 2015
no 2020 r. [laHHble 0 AMHAMUKe 40NN HaceNeHns AaHHOW BO3pacTHOM rpynnbl 3a 30 neT CBMAETENbCTBYHOT 06
MHTEHCMBHOM CTapeHMK 06LLeCTBa M TpaHC(hopMaL MM BO3PaCcTHOM CTPYKTYPbl HACENEHMS U3 MPOrPECCUBHOM
B perpeccrBHy0. C TOUKM 3pEHNSI CKOPOCTM 3TN M3MEHEHUS HOCAT (heHOMEHa/IbHbIV xapakTep. OHM ABNAKOT-
cA pe3ynbTaToM rocyfapCTBEHHOW NOAUTUKK MO NJaHUPOBAHUIO CEMbWU M CTPOrOMY KOHTPOSIO Haf pOCTOM
YMCNEHHOCTM HaceneHns B Kutae, gelictsoBasLleid B 1990-X IT., a TaKXXe CNefCTBMEM OTCYTCTBUA Y MOSIOAbIX
NHOAel roTOBHOCTM 3aBOAMTb CEMbIO 1 AETENA.

TeppuTOopUuasnbHbie pas3Munsa B cTapeHun HaceneHns Kutas. Meorpadguuecknii aHanns nNpoBUHLNIA
Kutas no uncneHHocTun Nilogeid B Bo3pacte 65 neT 1 cTaplle no3BOSIMA YCTAHOBUTL 3HAUUTENbHYIO Andde-
peHuMaLnio HaceneHns W BblAeUTb YeTblpe rpynnbl NPOBUHLUMIA - NPOBUMHLMMW C HU3KOW YUCNIEHHOCTLIO
MOXW/IOr0 HaceseHns (MeHee 2 MJIH YeslOBEK), MPOBUHLMM CO CPeLHeR YACNIEHHOCTBLIO MOXWIOr0 HaceeHus
(2-4 MNH YenoBeK), MPOBUHLMM C YNCNEHHOCTLIO NOXKUIOFO HACeNeHU Bbllle cpefHeit (4-6 MAH YenoBek)
1 MPOBUHLMMN C BbICOKON YNCNEHHOCTLIO NOXWUIOrO HaceneHus (6onee 6 MAH Yenosek) (Tabn. 4).

B 2000 r. npeo6nagany NPOBMHLUUN C HU3KO YMCNEHHOCTLIO NOXunbix ftoge (50 %). Cnycta 10 net
Haya/ MPOMCXOAWTL MepBble CTPYKTYpHbIe casurn. B 2010 r. 4ONS NPOBUHLMIA C BbICOKOW YMCEHHOCTbLIO
HaceneHus B Bo3pacTe 65 nieT 1 cTapule yBennymunacb ¢ 11,8 fo 20,6 %, T. e. MOYTK B AiBa pasa, Mpu TakoM >ke
WHTEHCUBHOM COKpAaLLEeHWUW YeIbHOro Beca NMPOBUHLMIA C HU3KOW YMCNIEHHOCTBLIO MOXMU0ro HaceneHus (c 50
00 29,4 %). B 2020 r. npon3oLLen KapAuHabHbIA CABUT: B CTPYKTYPe NPOBUHLMIA KnTas Hayanm JOMUHMPOBATb
MPOBMHLMM C BbICOKOI YMCIEHHOCTBLIO HaceseHus B Bo3pacTte 65 fieT 1 cTaplue. B HacToAW WA MOMEHT B 6osiee
yem 50 % NpoOBMHLUMIA KnTas YnCNeHHOCTb NMOXWIOro HaceNeHusl NpeBbilaeT 4 M/H YeNOBEK.
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Tabnuya 4
CTpyKTypa NpoBUHLUMI K1uTas no YNCNEHHOCTU HaceneHns
B Bo3pacTe 65 sieT u ctapwe B 2000, 2010 n 2020 rr., %
Table 4
Structure of China’s provinces by population
aged 65 and older in 2000, 2010 and 2020, %
[MpoBuHLMK [MpoBuHLUMN [MpoBuHLMK [MpoBuHLMK
o C HU3KOW YNCNEHHOCTbLIO CO CpefiHel YNCNEHHOCTbI € YMCNEHHOCTLIO NOXWIOTO  C BbICOKOI YNCNEHHOCTbLIO
A NOXMWIOF0 HaceneHuns NOXMWIOF0 HaceneHuns HaceneHus Bbllle CpeaHei NOXMW/IOr0 HaceneHuns
(MeHee 2 M/H Yen.) (2-4 mnH ven.) (4-6 MAH yen.) (6onee 6 MAH yen.)
2000 50,0 23,5 14,7 11,8
2010 29,4 35,3 14,7 20,6
2020 23,5 14,7 26,5 35,3

MpumeyaHue. PaspaboTaHO Ha OCHOBE fJaHHbIX HaLMOHANbHOTO CTaTUCTUYECKOrO 6iopo KuTas.

KapTorpaduyeckunin aHanus, npoBefeHHbIN B cpege ArcGIS, no3Boann NoAyUYNTL KapTUHY NPOCTPAHCTBEH-
HOro pacnpegeneHns NOXMIoro HaceneHns B Kutae v BbIsiBUTL reorpaguyeckue 3akoHOMepHocTn (puc. 1).
Ha TeppuTOpMM CTpaHbl YETKO MPOC/EXMBAKTCA [BE 30Hbl - 30Ha C BbICOKON YMCIEHHOCTLK HaceNleHus
B BO3pacTe 65 NeT 1 cTaplue U 30Ha C HA3KOM YNCNEHHOCTbIO NOXMUNOro HaceneHus. 4o 2020 r. npoBMHUUK
C YUNCNEHHOCTLIO HacefleHUs B Bo3pacTe 65 fneT v crtaplue 6onee 6 MAH YenoBek 6bINU NpeacTaBfieHbl B OC-
HOBHOM B FYCTOHACE/IEHHbIX LeHTPa/IbHbIX W HOXHbIX pernoHax. PalioHbl C YUCNEHHOCTLIO MOXWIOr0 Ha-
cefleHns MeHee 2 MJTH Ye/lI0BeK NMPenMYLLeCTBEHHO pacrofarainch B KPYMHbIX ropofax ¢ BbICOKAM YPOBHEM
3KOHOMMYeCKOoro pa3euTna (TSHbLU3UHB), B 3anadHbiX (TnbeTckuii AP, LinHxaid, CUHbL3AH-YArypcknii AP,
HuHca-XyackuniA AP) 1 10xHbIX npuopexHbix (FoHKoHr, Makao, XaliHaHb) permoHax. PacnpefeneHue no-
XUMbIX NIOLERA NO-NPeXHeMy 3aBUCUT OT TakUX (hakTOpPOB, KakK 06Lias YACNEHHOCTb HACeeHNS U YPOBEHb
3KOHOMUWYECKOr0o pasBuTUS B pernoHe. B Lenom Habnogaetcs MepULMOHANbHOE PacrofioXeHne ABYX 30H.
Ha 3anafe cTpaHbl HAXOAWTCA 30HA C HU3KOW YNC/IEHHOCTLIO HaceneHns B Bo3pacte 65 neT u cTaplue, U OHa
Cy)aeTcs. B LeHTpe M Ha BOCTOKEe CTpaHbl pa3MeLLaeTcs 30Ha C BO3PacTaloLLeil U BbICOKON YNCNEHHOCTLIO
HaceneHus B Bo3pacTe 65 NeT 1 CTapLUe, U OHa pacLuupseTcs.

[ns aHanusa JUHaMWKKU JONM HaceneHus B Bo3pacTe 65 feT v CTaplle B CTPYKType HaceneHus Kutas
M CTeneHn TpaHcgopMaLumn BO3PacTHOW CTPYKTYpPbl NPOBMHLMU OblIM pa3fenieHbl Ha YeTbipe rpymnmbl -
MPOBUHUNN C HU3KOW A0NEN NOXWIoro HaceneHus (meHee 5 %), NPOBUHLMMN CO CPeAHEn [ONEA MOXMIOro
HaceneHns (5-10 %), NPOBUHUMK C AONE NOXWUIOrO HaceneHms Bbllle cpefHein (10-15 %) M NPOBUHLUN
C BbICOKOI f0Neli NoXunnoro HaceneHms (6onee 15 %) (Tabn. 5).

Tabnuya 5
CTpyKTypa npoBuHUMI Kntas no fone HaceneHus
B Bo3pacTe 65 sieT u cTapwe B 2000, 2010 n 2020 rr., %
Table 5
Structure of China’s provinces by share of population
aged 65 years and older in 2000, 2010 and 2020, %
[poBuHLMK [MpoBuHLUMN [MpoBuHUMN [MpoBuHLUN
ro C HW3KOIA fonei CO cpefHein fonei C Aoneii MOXunoro C BbICOKOI fonei
A MOXMWIOr0 HaceneHuns NOXMWIOF0 HaceneHuns HaceneHus BblLle cpeaHei NOXMWIOr0 HaceneHuns
(meHee 5 %) (5-10 %) (10-15 %) (6onee 15 %)
2000 14,7 79,4 5,9 0
2010 0 76,5 23,5 0
2020 0 14,7 50,0 35,3

MpumeyaHue. Pa3paboTaHo Ha OCHOBE fJaHHbIX HaLMOHANBLHOTO CTAaTUCTMYECKOro 6opo KuTas.
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Puc. 1. PacnpegeneHve npoBuHUMIA Kutas no YncneHHOCTM HaceneHns B Bo3pacTe 65 neT v ctapwe B 2000 T. (a), 2010 r. (6) n 2020 r. (B)
(paspaboTaHO Ha OCHOBe AaHHbIX HauunoHanbHOro cratuctuyeckoro 6opo Kutas)

Fig. 1. Distribution of China’s provinces by population aged 65 and older in 2000 (a), 2010 (b) and 2020 (c)
(developed on the basis of data from the National Bureau of Statistics of China)
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3amkcnpoBaH KapAWHa/bHbIA CTPYKTYPHbIA CABUI B BO3PacTHOW CTPYKType HaceneHus Kutas.
3a 2000-2020 rr. CTPYKTypa NpOBMHLMIA TpaHChOpMMpoBanach U3 NPOrpeccuBHO (Koraa B abCoMOTHOM
60/bLUNHCTBE MPOBUHLMIA He Habnoancs npoLecc cTapeHns HaceneHnus 1 HacUMTbIBasacb He3HauUUTeNbHas
fona nofgeid B Bo3pacte 65 NeT u cTaplue) B perpeccuBHyto (Korga B 6osee yem 80 % NpoBUHLMIA MeeTCA
6onee 10 % noxunbix nogeid). Kntain B cBoeM gemorpaguyeckom pasBuTum NponycTua 3Tan cTalMoHapHON
BO3PACTHOW CTPYKTYpbI.

B 2020 r. Bo Bcex NpoBMHLMAX KnTas fons HaceneHms B Bo3pacTe cTtapLle 65 nieT npesbicuia 7 %, N TOMbKO
B Tubetckom AP oHa cocTaBuna 6 %. CnegoBatenbHO, BCe pernoHbl Kutas y)ke Haxoaatcs B CTaguun gemo-
rpauueckoro crapeHus. Kaptorpauyeckuini aHanus, npoBefeHHbIn B cpege ArcGIS, no3sonua noayyntb
KapTUHY MPOCTPaHCTBEHHOIO pacnpeaeneHuns 4oau NoXmnaoro HaceneHns no nposuHumuam (puc. 2). CornacHo
JaHHbIM KapTbl B 2000 . B KnTae 4eTKo BblAENANNCH ABE 30HbI - 30HA C HU3KOW A0Nei HaceNeHMs B BO3pacTe
65 neT 1 cTapLue UM ¢ OTCYTCTBMEM MpoLecca CTapeHNs HACeeHMs 1 30Ha CO CpeaHelt fonel NOXMoro Ha-
ceneHus. MpoBMHLMK C A0Neii Noaeli B Bo3pacTe 65 neT u cTaplue MeHee 5 % 6bInKn NpeAcTaB/eHbl Ha 3anaje
cTpaHbl (LinmHxai, HuHes-Xyaicknii AP, TnbeTcknii AP, CUHbL3AH-Yirypcknii AP, MaHbCy), B TO BPeMS Kak
YAenbHbIA BEC NOXNNOro HaceneHms 6onee 10 % 6bin 3adukcupoBaH B MoHkoHre (11,0 %) u LaHxae (11,5 %).
B oCTanbHbIX 27 NPOBMHLMAX JONSA NMOXUIONO HACceeHNs Haxo4unack B npegenax 5-10 %. B 2020 r. kapTuHa
MPOCTPaHCTBEHHOr0 pacrnpefeneHna 40NN MOXWUI0ro HaCeNleHWs No MPOBUHLMAM MPUHLUNNANBHO U3MEHNU-
nack. Vicuesna 30Ha ¢ OTCYTCTBMEM MpoLecca CTapeHnst HaCeNeHus, 3Ha4MTe/IbHO Cy3nnach 30Ha CO CpPeaHei
[0neii HaceneHus B Bo3pacTe 65 NeT 1 CTapLue, paclumMpuiack 30Ha C 40/1eli MOXWUI0ro HaceNneHus Bbllle Cpes-
HelA 1 NosiBMMach 30Ha C BbICOKOI A0/ei HaceneHWs JaHHO BO3pacTHON rpynmnbl. Camblil 601bLIOIA YAeNbHbI
BeC HaceneHus B Bo3pacTe 65 neT v cTapLle 6bin 3atmkcmMpoBaH B FoHKoHre (18,2 %).

eorpatmyeckne 3aKOHOMEPHOCTHU, BbISIBIEHHbIE B XOfe TEPPUTOPUanbHOW auddepeHUnaLny nNpoBuH-
umii Kntas no YncneHHOCTM HaceneHusi B Bo3pacTe 65 neT 1 cTapLue, 06ycnoBuIM He06X04UMOCTbL aHanm3sa
TPEHAOB AMHAMWUKN YNCTIEHHOCTMW HAaCeNIeHUA AaHHOM BO3PAaCTHOM rpynnbl. 3TO 06bACHAETCS NOTPEBHOCTLIO
B CPaBHEHUW TEMMOB YCKOPEHUA MPOLEecca CTapeHust ¢ ero KoMYeCTBEHHbIMU MacLuTabamu.

B pe3ynbTarte pacyeToB poCcTa YNCNIEHHOCTW HaCceNleHMs B Bo3pacTe 65 neT u ctapie 3a 2000-2010 rr. npo-
BUHUMW KnTas 6b11m pa3gfeneHbl No XxapakTepy AUHaAMUKU Ha ABa TUNa - NPOBUHLMK C POCTOM YMUCIEHHOCTH
HacefieHVA U NPOBUHLUN C COKPaLLeHWEM YUCNIEHHOCTW HaCe/IeHUs - C Bblfe/IeHeM NMOATUMNOB B 3aBUCUMMO-
CTV OT MacwTabos pocTa (Tabn. 6).

Mpeo6nagaoWwnum Ha TepputTopmn Kutasa sBaseTcs TUM NPOBUHLMIA C POCTOM YMCNEHHOCTW HaceneHus
B Bo3pacTe 65 neT n ctapLue (85,3 %). B paspese aToro Tvna HabatogatoTca pa3nuumns. Tak, 60nee yem Kakaas
TPeTbs NPOBMHLNA XapaKTepusyeTcs HU3KUM POCTOM YMC/IEHHOCTU HaceneHuWs B BO3pacTe 65 NneT u crapLue
(100-120 %), kaxpas nATas NPOBUHLMSA - BbICOKMM POCTOM YUC/IEHHOCTY MOXUNOro HaceneHus (6onee 140 %),
Ha NPOBMHLMM CO CPeLHMM POCTOM YMC/IEHHOCTU HaceeHuns B Bo3pacTte 65 net u ctapue (120-140 %) npuxo-
amntca 29,4 % cTpaHbl. Meorpauyeckn NPOBUHLMM C CaMbIM 3HAYUTE/NbHBIM POCTOM YUC/IEHHOCTU HaceneHus
pasMeLLeHbl B CEBEPHBIX, CEBEPO-BOCTOUHBIX (TAHbL3MHL, AP BHYTpeHHAs MoHronus, LLIsHbew, MekuH, Makao,
HuHcs-Xyacknid AP, XainyHU3sH) 1 ueHTpanbHbixX (LUaHbcu, Xy63i1) pernoHax. B 5 npoBuHumax Kutas
YMCNEHHOCTb HaceNeHns faHHOM BO3PaCTHOM rpynnbl cokpawiaeTcsi. OHM pacrofioXKeHbl B BUAE MOMOCHI Ha
tore cTpaHbl (TubeTckuii AP, N'yaHcu-UxyaHckuii AP, FOHbHaHb), a Takxe B TOHKOHre 1 Ha TaliBaHe (puc. 3).

B uenom kapTorpamma no3sosifieT BblAe/IMTb Ha TEPPUTOPUN CTPaHbI BA PErMOHA CTAPEHNSA HACENEHUS -
0651acTb (DPOHTA/ILHOTO CTApeHWs Pa3HON MHTEHCUBHOCTMW 1 MOJIOCY 3aMeANeHNS CTapeHus.

OfHoln 13 3afay nccnefoBaHns 6bin aHanM3 3aKOHOMEPHOCTEN MpofieraHns AMHMM Xy B KOHTEKCTE M3y-
YyeHMWs npoLecca CTapeHus HaceneHus. BoiNoNHeHHOe UccnefoBaHWe NMo3BOWO0 NPOBECTM NIMHUIO CTapeHUs
HaceneHns KuTas, KoTopas AenuT CTpaHy Ha [Be YacTu. JAuHamuka ctapeHus HaceneHus B 14,7 % palioHOB
K 10Ty OT iMHMK Xy 6blna oTpuLaTensHoi, B To BpeMs Kak B 85,3 % palioHOB K CeBepy OT NUHUM Xy OHa
6bln1a NONOXNUTENbHOW. B pesynbTare NUHWUA cTapeHus HaceneHns Kutasa n nnHusa Xy genst Kutail Ha veTbipe
30HbI (puc. 3):

* 30HY A C 60NbLUOI YNCNEHHOCTL HACENEeHUA N TeHAEHUMEN K YBEIMUYEHMIO YNCIEHHOCT NII0feN B BO3-
pacTe 65 neT u cTapLle (3Ta30Ha Ha TPY YETBEPTU COBMAaJAeT C MPOCTPAHCTBOM, BblAeNleHHbIM Xy XyaHbIOHEM,
4TO NOATBEPXAAET ero TeopmMio NPOCTPAHCTBEHHOrO pacnpefeneHuns HaceneHus B Kutae);

* 30HY b C MaNeHbKON YNCNEHHOCTLIO HacefleHUs U TeHAeHUWel K YBENUYEHUIO YNCNEHHOCTU Ntofel
B BO3pacTte 65 NeT 1 cTapLue;

* 30HY B ¢ ManeHbKOM YNCNEHHOCTHIO HACENEHNS U TEHAEHLMEN K CHUXXEHUIO YACIEHHOCTM NIOLEN B BO3-
pacTe 65 fieT n cTapLue;

* 30HY ' ¢ 60/1bLLIOIN YNCNEHHOCTLIO HACeNEHNS U TEHAEHLMEN K CHUXEHMIO YMCNIEHHOCTM Noaeli B BO3-
pacTte 65 fieT n cTapLue.
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Pac. 2. PacnpefeneHune npoBuHUMiA Kutas no gone HaceneHms B Bospacte 65 net u ctapwe B 2000 r. (a), 2010 . (6) 1 2020 r. (B)
Fig. 2. Distribution of China’s provinces by share of the population aged 65 and older in 2000 (a), 2010 (b) and 2020 (c)
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Tabnuya 6
Twunonorusa NpoBuHUKNI Kntas no guHaMmKe YMCNEHHOCTW HaceneHms
B Bo3pacTe 65 sieT n ctapwe B 2000-2020 rr.
Table 6
Typology of China’s provinces by population dynamics
aged 65 and over in 2000-2020
BenuunHa pocta [ons ot obLero konnyecTsa
Twunbl N NOATUNbI MpoBuHLUNKN o
NN cokpatyeHus, % npoBuHLNIA,%
Tun 1 MNpoOBUHLUN C POCTOM YUC- - - 85,3

NNEHHOCTW NOXWNNoro HaceneHma

Mopgtun 1.1. NpoOBUHUNU C HU3- XaliHaHb 103,2 35,3
KWM pOCTOM YUCNEHHOCTMU MOXM- Dyu3AHb 1035
noro HaceneHus (100-120 %)
AHbXOMN 105,5
Uskau3aH 106,4
CyaHaoHT 107,1
X3HaHb 109,6
XYyHaHb 109,8
L aHxai 109,9
Li3saHcy 110,9
WaHbayH 111,0
Li3aHcu 112,2
Fylivwxkoy 118,4
MopTun 1.2. MpoBUHLMYK CO Cpea- Xybai 120,6 29,4
HUM POCTOM YUC/EHHOCTYU MOXM- LUl aHbCH 120.9
noro HaceneHus (120-140 %)
JI90HWH 123,3
YyHUUH 124,5
X2a623li 124,6
[aHbCcy 126,3
CbluyaHb 127,1
CuHbU3AH-Yirypckuii AP 131,0
LinHxan 134,0
L3nnnHb 134,1
Moptun 1.3. MpoBUHLNYK C BbICO- TAHbU3UHb 146,7 20,6
KM POCTOM YMCNEHHOCTM NOXMU- Ap BuyrpenHas MOHronMs 1471
noro HaceneHus (6onee 140 %)
X3WNyHU35H 147,5
LI aHbCK 147,5
MeknH 151,0
Makao 1714
HuHca-Xyalickuii AP 177,4
Tun 2. MPOBUHLMM C COKpaLLeHneMm Tunbéetckunii AP 72,9 14,7
YMCNEHHOCTU NOXWIIOTO HaceneHus [ OHKOHT 82.6
FyaHcu-YxxyaHckuin AP 91,2
O HbHaHb 97,3
TanBaHb 97,6
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I 1 TMogtmn 1.1. MPOBUHLUM C HU3KUM POCTOM YMCNIEHHOCTU
noXxmnoro HaceneHus (100-120 %)
I Moatun 1.2. MNpoBUHLMK CO CPEAHUM POCTOM YMCNEHHOCTM
noXwnoro Hacenexus (120-140 %)
I Mogtvn 1.3. MpoBUHLUN C BLICOKMM POCTOM YUC/IEHHOCTM
NoXmoro HaceneHus (6onee 140 %)

Puc. 3. Tunonorus nposuHUmMiA Kntas no guHamMmMKe YNCNEHHOCTN HaceNeHns
B BO3pacTe 65 net u ctapwe B 2000-2020 rr.
(cvHUM LBeTOM 0603HaYeHa NMHUS CTapeHus HaceneHmsa Kutas,
XKeNTbIM LBETOM - NINHUA XY)

Fig. 3. Typology of China’s provinces according to the dynamics
of population aged 65 years and older in 2000-2020
(China’s population aging line is in blue, Hu line is in yellow)

P opMupoBaHMe Tako 0COBEHHOCTY pacceneHuns xuteneid Kutasa B 0CHOBHOM 06YC/IOBNEHO pa3inynusMu
B YPOBHE 3KOHOMWUYECKOr0 M COLMANbHOro pasBUTUA PErnoHOB CTpaHbl B TEYEHWe [/INTENbHOr0 BPeMeHMU,
a TaKXKe YHUKaNbHbIMW reorpayeckummn yCnoBusaMu U KnMMaTuyeckumm hakropamu.

Ha 3akntountensHoOM aTane reorpaguyeckoin cuctemaTunsauum 6bin UCNOMb30BAH MeTOh TUNorpados.
[JaHHbI MeToA ABNseTca 0606LLAIOLWLMM U UMEET BaXXHOE 3HAYEHMe B MPAKTUKE PerMoHabHOro ynpasieHus.
370 CBsA3aHO C BO3MOXHOCTbIO pa3pabaTbiBaTh TEPPUTOPUANILHO ANG(epeHLMpoBaHHbIE HaNpaBneHus rocy-
[lapCTBEHHOW AemorpaMyeckoil NOANTUKA C YUYETOM BbISIBJIEHHbIX Pa3/iMuniA B CTaTUHHOM U AUHAMUYHOM
nokasatensx. Ha ocHOBe CMHTe3a ABYX MPOMEXYTOUHbIX Pe3ynbTaToB TeppPUTOPUanbHOn anddepeHLmaummn
YMCNEHHOCTU HacesneHWUs B Bo3pacTe 65 NneT u cTaplle v aHanusa ee AMHaMUKW faHHble 6blnn 06beUHeHb!
B TMNoOrpad, 4To NO3BOANUIIO BbIAENNTb FPYMMbl U TUMbl NPOBUHLNIA (Tabn. 7).

Ha Tepputopun Kntas cyw,ecTByOT TP OCHOBHbIE 30HbI MO UHTEHCUBHOCTW CTapeHWs HaceneHns 1 cTe-
NeHn NpPo6EMHOCTM 3TOIN cutyauum (puc. 4).

30Ha C HU3KOW CTeMeHbI0 MPO6EMHOCTY cuTyaummn (Tun 4) BkAYaeT 5 npoBuHUmMi (15 %), xapakTepu-
3yIOLMXCA COKPALLEHNEM YNCNEHHOCTW HaceneHns B Bo3pacTte 65 NeT 1 cTapLue v pasiniyHoN YNCNEHHOCTLIO
[laHHO KaTeropmm HaceneHus. 3T NPOBUHLUM HaX0AATCA B NOI0Ce 3aMe/IeHNs CTapeHns 1 pacnonarakoTes
Ha loro-3anage CTpaHbl, a Takxe B FOHKOHre 1 Ha TaliBaHe (cM. puc. 3). MNPOBUHLMM JAHHOFO TWUNa UMEeKT
60NbLUO NOTeHLMaN Pa3BUTUSA B CBA3M C COKPALLEHWEM YNCNIEHHOCTM NOXWNOI0 HaceneHuns (MaeansHas Moenb
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pa3BMTUA NpoLLecca CTapeHUs HaceneHns ). 34ecb PEKOMEHAYETCS NPOBOAUTL CTUMYJIMPYIOLLYIO NOANTUKY ANs
NOAJEPXKaHUA YCTONUMBLIX TEMMOB COKPALLLEHNS YNCAEHHOCTU MOXUIOTO HACeNEHNS.

30HY cO cpefHeid cTeneHb0 Npob6aeMHoCTY cuTyauumn (noatunsl 2.2, 3.1 n 3.2) obpasytoT 16 NpoBUH-
UniA (47 %), OTANYAIOLLIMXCA HU3KOW MW CPeaHell MHTEHCUBHOCTbLIO CTAPEHUS N Pa3INYHON YMC/IEHHOCTLIO
nofeli B Bospacte 65 neT u ctapwe. OAgHaKo B 3TOI 30He MpeobnafgaldT NPOBUHLUMK C OONLLLOIA YNCNEH-
HOCTBbIO MOXMWIOTO HACEIEHUS N YNCIEHHOCTHIO MOXW/OIO HAaceneHus Bbile cpefHeid. eorpaduyecky oHm
3aHMMalOT fiBa apeasna - 3amnafHblii U BOCTOYHbIV NPUOpPeXHbIA. C y4yeTOM MeraTpeHaa CTapeHus Hace/eHns
B 3TUX NPOBUHLMAX YXKe celivac Heo6X0AMMO OKasbiBaTb GOJbLUYIO COLMANbHYK Y S3KOHOMUYECKYHO MOj-
OEePXKKY MOXMUAbIM NIOLAM, CTUMY/IMPOBaTb POCT KO/IMYECTBa AeTell U POPMMPOBaTh AOPOXHYK KapTy Mo
CO3[aHNI0 CUCTEMbI aKTUBHOIO LO/ITONETUA MPU 06ecrneyeHnn yCTOMYMBOTO COLManbHO-3KOHOMMYECKOTO
pocTa.

30Ha € BbICOKOW CTeneHbio NpobaeMHOCTY cuTyaumm (nogtunsl 1.1, 1.2 1 2.1) hopMumpyeT MepuLMoHabHY0
MoJiIoCy C CeBep0-BOCTOKA Ha tOro-3anaf v BkAYaeT 13 npoBuHUMiA (38 %), XxapaKTepu3yoLNXCS BbICOKOW
N CpeAHEeN MHTEHCMBHOCTbLIO CTAPEHNS HAceIeHUs. STO NPEUMYLLECTBEHHO MPOBUHLMM C YNCIEHHOCTbIO MO-
XKNNOr0 HaCceNeHWs Bbllle CPEAHEN 1 BbICOKOI YACNEHHOCTBIO NOXMWAOMO HaceneHus. s HUX Hanbonee akTy-
aflbHbIM SIBASIETCA COBEPLUEHCTBOBAaHWE HaMpaBAeHW NOAMTUKN B OTHOLLEHMMN HaceleHNs B Bo3pacTe 65 feT
N CTapLue.

Tabnuya 7
Tunorpad npoBuHLUMA Kntas no UHTEHCUBHOCTMN
cTapeHus HaceneHunsa B 2000-2020 rr.
Table 7
Typography of China’s provinces by intensity
of population aging in 2000-2020
Tunbl NPOBMHUMIA N0 SUHAMWUKE YNCNIEHHOCTW HaceneHns
B BO3pacTe 65 neT u cTapLue
[pynnbl NPoOBUHLNIA Tun 1 MpoBMHLUN C POCTOM YUC/IEHHOCTW HAaceneHus
Nno YnMCNeHHoCTU Tun 2. MpoBuHUUK
e o iy TOATN 12 Mhommuamico | TORMLS, oo ¢ cougauenen
NeT U cTapLe L CPE/HMM POCTOM UMC/IEH- | p YncneHHocTn
POCTOM YMC/IEHHOCTYU YUCNEHHOCTH NOXMNN0ro
HOCTY NOXWNOro HaceneHus
NOXWNOro HaceneHus NOXWNOro HaceneHus HaceneHus
(120-140 %)
(100-120 %) (6onee 140 %)
Manbie NpoBUHLMY o o Makao Tunbetcknii AP
XanHaHb LinHxan o o
(MmeHee 2 MAH Yen.) HuHca-Xyanckuin AP [TOHKOHT
TAHbU3UHDL
[aHbCy
Cpepnne nposnHymy - CUHbU3SH-YAiTypcKuin AP AP BHyTpeHHAs TanBaHb
(2-4 mnH ven.) MoHronus
L3nnumHe
MekuH
MPOBUHLMN C YNCTIEH- PyL39Hb
HOCTbK HaceneHus Ll aHxali LWaHbcu XalnyHy3snH
o FOHbHaHb
Bbille cpefHen Li3aHcu YyHUUH L aHbCKn
(4-6 MnH ven.) Iylivwxkoy
AHbX0M
Yxau3aH o
r aHU' H Xy63i
KpynHble NPOBUHLUN yanay J1A0HUH [yaHcu-
X3HaHb o - o
(6onee 6 MnH yen.) X363 UrxkyaHckuin AP
W aHbayH
CbluyaHb
Li3aHcy
XyHaHb

MpumedaHne. CUHUM (POHOM BblfeIeHbl MPOBUHLMMN, KOTOPbIE OTHOCSTCS K 30HE C BbICOKOI CTeneHbI0 NPo61eMHOCTI CUTYaLUN
CTapeHus HaceneHus, rony6biM - MPOBUHLMM, KOTOPbIE BXOAAT B 30HY CO CpefHel CTeneHbo NPO6AeMHOCTM CUTYaLUK, XKENTbIM -
NPOBUHLMM, KOTOPble 06Pa3ytoT 30HY C HWU3KOV CTEMNeHbIO NPOGIEMHOCTM CUTYaLIUN.
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.ankoy

Tun 1. MNpoBuHUUM C BbICOKO/ MHTEHCMBHOCTbIO CTapeHuna HaceneHmnsa

I 1 MNoatvn 1.1. MpOBUHLMM C BbICOKOW MHTEHCMBHOCTBIO CTapeHNs HaceneHns
1 60/IbLLIO YNCNEHHOCTbLIO HaceneHMs B Bo3pacTe 65 1eT u cTaplue

I I Nogtun 1.2. MpPOBUHLMMN C BbICOKO MHTEHCMBHOCTbLIO CTapeHNs HaceNeHus
1 ManeHbKOW YNCNEHHOCTbLIO HaceneHus B Bo3pacTte 65 neT u cTaplue

Twvn 2. MpOBMHLMK CO CPeAHel MHTEHCUBHOCTbIO CTApeHUs HaceNeHus

I 1 MogTvn 2.1. MpOBUHLMK CO CPeaHei MHTEHCUBHOCTbIO CTapeHUs HaceneHus
1 60/bLLIOW YNCNEHHOCTbLIO HaceneHMs B Bo3pacTte 65 eT u cTaplue

I Moatun 2.2. MPOBMHLMK CO CpeaHet MHTEHCUBHOCTLIO CTapeHNs HaceneHus
11 MaNEHbKOI YMCNEHHOCTLIO HaceNeHus B Bo3pacTe 65 NeT 1 cTaplie

Tun 3. MNpoBuHUUK C HWU3KOWA MHTEHCMBHOCTbHO CTapeHuna HaceneHmna

I Moatun 3.1. MPOBMHLUNN C HU3KOW MHTEHCUBHOCTbLIO CTapeHMUs HaceneHus
1 60/IbLLIO YNCNEHHOCTbLIO HaceneHMs B Bo3pacTte 65 1eT u cTapLle

I Moatun 3.2. MPOBMHUNUM C HU3KOM MHTEHCUBHOCTbLIO CTapeHMWs HaceneHus
1 ManeHbKol YACNeHHOCTbIO HaceneHus B Bo3pacTe 65 NeT u cTaplue

I | Tun 4. bydepHasn 30Ha cTapeHns

Puc. 4. PacnpegeneHne npoBuHumin Knutas
Mo MHTEHCMBHOCTM cTapeHUs HaceneHus B 2000-2020 .

Fig. 4. Distribution of China’s provinces
by intensity of population aging in 2000-2020

3aK/1yeHume

MpoBesfeHHOe UccnefoBaHWe NO3BOMNAO YCTaHOBUTb HOBbIE MPOCTPAHCTBEHHbIE U BPEMEHHbIE TPEHAbI
YMCNEHHOCTM HaceneHns Knutaa B Bo3pacTte 65 net v ctapiie 8 2000-2020 rr. Bo-nepsbix, B XXI B. HacefneHue
KnTas xapakTepusyeTcs CTpEMUTE/IbHbIM CTapeHUeM. 3a pacCMaTpMBaeMblii MEPUOL YNCAIEHHOCTb MOXWIOr0
HaceneHus BbIpOC/a B [Ba pasa, NpUyem exerofHasa AMHamMuKa 3a nocnegHve 5 net coctasuna 6,3 %. Bo-
BTOPbIX, KATACKOe 00LLEeCTBO CTapeeT NPeMMYLLECTBEHHO 3a CYeT FOpPOACKuMX XuTeneid. 3a 2000-2020 rr.
[ONs CeNbCKUX XNTeNei yBenmuniach B TpU pasa 1 cocTaBuaa 92,2 MH YeNOBEK MPU YMNCIEHHOCTU FOpPoA-
cKoro HaceneHus 103,4 M/IH YeflIOBEK, YTO CBUAETENbCTBYET 00 YCTOWUYMBOCTM TPEHAA CTapeHus. B-TpeTbuXx,
B 2000-2020 rT. Ha MHTEHCMBHOE CTapeHue HaceneHnsa Kutasd BAmsanm pocT YpoBHA COLManbHO-3KOHOMMYe-
CKOr0 pa3BUTUSA U yNyULLEHNE CUCTEMbI 34PAaBOOXPAHEHUS, YTO [OKa3aHO BbICOKOW MOIOXKUTENbHOI TECHOTOM
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CBA3M MeXay NoKasaTensiMu npofo/KUTENIbHOCTU XU3HU U YNC/IEHHOCTU HACeNeHns B BO3pacTe 65 net
W CTapLue 1 TaKUMM NoKasaTeNsimMu, Kak pasHblil BB Mo MPOBMHLMAM 1 pa3finiHOe KOIMYECTBO MEAULUHCKNX
yupexaeHuid. B-ueTBepTbiX, MacLITabbl CTapeHns B Kutae CTPYKTYPHO M MPOCTPaHCTBEHHO AnddepeHLmpo-
BaHbl. Bonee yem 50 % MPOBMHLMIA XapaKTEPU3YKOTCS BbICOKOI YMCNEHHOCTbLIO HaceNneHUs B Bo3pacTte 65 neT
M CTapLUe 1 YNCMIEHHOCTLIO MOXWUIOr0 HaceNeHus Bbile cpefHeli (0T 4 MiH Yenosek). eorpadmyeckm Ha 3a-
naje CTpaHbl BbILENAETCA 30HA C HU3KOI YNCNIEHHOCTHIO MOXMWIOTO HACENEHMS, U OHa CY)XKaeTcs, Ha BOCTOKe
M B LEHTPe CTpaHbl pacrnosiaraeTcsl 30Ha C BbICOKON YMCNEHHOCTbIO HacefeHns B Bo3pacte 65 neT u ctap-
LUe, N OHa paclumpsieTcs. B-naTbix, Ha Me3oreorpagmyeckom ypoBHe ¢ 2010 I. npouecc cTapeHms HaceneHus
B KnTae NpunHAN NOBCEMECTHbI XapakTep. Bo Bcex npoBuHUMAX Kutasa fons HaceneHus B Bo3pacTe 65 net
N cTaplle npeBblllaeT 7 %, B psae NPOBUHUNIA (Hanpumep, JIAOHWUH, Li3nnnHb, XalinyHussH u ap.) - 15 %,
YTO CBMAETENLCTBYET O BLICOKOI CTENEHM CTapeHMs 06LLecTBa. B-LuecTbIX, AMHAMMKA YACNEHHOCTY MOXWIOT0
HaceneHus TakxXe CTPYKTYPHO W MPOCTPaHCTBEHHO ANddepeHLMpoBaHa no NpoBuHLMAM. MpeobnagatoT Nnpo-
BMHLMMW C POCTOM YMNCNEHHOCTWN HaceneHusi B Bospacte 65 neT u ctapwe (85,3 %). Meorpagmyeckn B Knutae
YETKO MPOC/IEXMBAKOTCA N0/0Ca 3aMefi/IeHUs NpoLLecca CTapeHns HaceleHNA U PermoH ()POHTaNIbHOI0 CTapeHus
HacefleHNsl pa3HON UHTEHCMBHOCTU, KOTOPbIA 0XBaTbiBaeT 60/bLUYHO YaCTb TEPPUTOPMM CTPaHbl. TpK YeTBEPTH
TeppUTOpUiA HaMBOMbLLErO YBEIMUYEHUA TEMMOB CTapEHNS HACENEHMS COBMNALA0T C TEPPUTOPWEN, BbIAENEHHO
C NMOMOLLbIO NIMHUK Xy, UTO NOATBEPXAAeT TEOPMIO MPOCTPAHCTBEHHOIO pacnpefeneHns HaceneHns B Knrae.
B-cefbMbIX, B 3aBUCUMOCTN OT MHTEHCMBHOCTU CTapeHus Ha Tepputopun Kutasa BbILenA0TCA TPU 30HbI
Mo CTeneHU MPOo6MEeMHOCTM CUTYaLUn - 30HA C HU3KOW CTerneHblo Npo6aeMHOCTH CUTYyauun, 30Ha CO Cpes-
Heli CTeneHbo NPO6IEMHOCTH CUTYALLMU M 30HA C BbICOKOI CTEMEeHbI0 MPO6IeMHOCTM cUTyauun - ¢ npeobna-
JlaHNneM NPOBUHLMIA BTOPOro Tuna (47 %). [aHHbIiA pe3ynbTaT BbICTYMaeT Hay4YHbIM 060CHOBaHNEM /18 pa3pa-
O0TKV TEPPUTOPMANbHO ANGHEPEHLMPOBaHHbIX HaNpaB/ieHNIA roCcy4apCTBEHHON AeMOrpadMyecKoi NoNMTUKK.

C yyeTOM TPeH[0B U3MEHEHMNA YNCNEHHOCTWN HACe/IeHNs B BO3pacTe 65 net n ctaplle npegnararoTcs pag
mep. K KpaTKOCpPOYHbIM Mepam MOXHO OTHECTU aKTUBHOE BOBJIEYEHME MOXMIIbIX HOAEN B Pa3NNYHbLIX PErMOHaX
B TPYZOBYO [eATe/IbHOCTb, UCMO0/b30BaHME NPEVMYLLLECTB MOXW/I0r0 HaCeNEeHNA A5 CHUXEHWNSA BIMAHUSA NPO-
Liecca CTapeHMs Ha TEKYLLYK 3KOHOMMWYECKYH CUTYaUuHo, a K LO/ITOCPOYHLIM MepaM - CMSArYeHne onaceHui
MOMOAbIX NOAel B OTHOLUIEHUW POXAEHMS AeTeld 1 MOOLWpPeHne 3TOro Mpouecca, yBenyeHne yucna getei
M fanbHelilee ynyyllieHne BO3PacTHOM CTPYKTYpPbl HaceneHnsa (coueTaHne 3KOHOMUYECKOWR MOAMTUKK C Mo-
NUTKKOI B 061aCTN AETOPOXKAEHNS).
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UNPPOBOE NAHAOWAD®PTHOE KAPTOIMPA®MPOBAHWE
KAK SJIEMEHT TEOMH®OPMALUMMOHHOIO OBECMNEYEHUNA
HAUMNOHAJIBHOIO NMAPKA «BPACNTABCKWVE O3EPA»

H.B.rarunA\a.m.kypnoeuuls.a.cunaul}?d

Benopycckuit rocygapcTBeHHbI yHuBepcuTeT, np. HesasucumocTwu, 4, 220030, r. MuHck, bBenapychb

2HayuHO-NH>KeHepHOe pecny6IMKaHCKOe YHUT apHoe npegnpuaTue
«FeonHpopmaynoHHble cucTembl» HAH Benapycu, yn. CypraHosa, 6, 220012, r. MuHck, Benapychb

eoMH(opMaLMOHHOe 06ecreveHre HaLMOHabHbIX NapkoB BKOYAeT KOMI/IEKC MeponpUsTuWiA, HanpaBieHHbIX Ha
cbop, HakonneHwe, nepegayy, XpaHeHue, 3aluTy, 06paboTKy, NOUCK, Npeobpa3oBaHue UHGOPMaLUK 1 NpefoCcTaBneHe
ee NoTpe6buTeNsaM, /15 BbIMOMHEHNS UMW CBOMX (YHKLWMIA. KOMNNeKcHas aBToMaTU3MpoBaHHO-CNpaBoYyHas cucTema bepe-
3MHCKOT0 61OCHepHOro 3anoBegHNKa U HalMoHaIbHbIX MapKoB Benapycy co3faHa B Lensx noBbilleHns a(heKTUBHOCTM
ynpaBneHus AesTeNbHOCTbI0 0C060 0XPaHsSeMbIX MPUPOAHbLIX TEPPUTOPWIA, B TOM YMC/e ANs PeLleHns 3a4a4 No coxpaHe-
HUIO NaHAWagTHOro U 61MONOrMYECKOro pasHoo6pasns. [aHHas cucTeMa 06beANHSET B MH(OPMaLOHHO-CNPAaBOYHYIO
CTPYKTYpY TaKue npoLecchl, Kak c6op noneBoii MH(popMaLum, ee XpaHeHne, 06paboTKa 1 BU3yann3aLms 4ns pasnmuHbIx
CNyx6 B BUAe Be6-KapT 1 Be6-MPUI0XKEHWIA, paboTa ¢ TabMUYHLIMI AaHHBIMU, PasINYHbIMU apXUBHBLIMI 1 HOBBIMM Kap-
TorpaduueckuMm maTepuanamm, AaHHbIMU AMCTaHUMOHHOTO 30HAMPOBaHNS 3eMan. KoMnneKcHas aBToMaTM3NpPOBaHHO-
CrpaBoYHas cucTeMa HauymoHanbHOro napka «bpacnaBckue o3epa» BK/IHOYAET CTPYKTYPHbIE KOMMOHEHTbI KapTorpago-
VH(OPMALMOHHOTO M CMPaBOYHO-MHHOPMALIMOHHOTO 06ecrnedeHns. VX aneMeHTaMu SBASIOTCA LMDPOBLIE TeMaTUYecKue
KapTbl, naHALWadTHas KapTa MaclwTaba 1: 100 000 1 cnpaBoYHas MHGOpPMAaLUs, MOyYeHHass Ha 0CHOBE aHanM3a 3TUX KapT.
B pesynbTaTe UCCNeA0BaHMs BbISIBIEHO CMI0XKHOE NaHALLadTHOe CTPOEHWEe TEPPUTOPUM HaLMOHALHOTO MapKa, B rpaHMLax
KOTOPOro BbleneHbl 7 pofoB v 21 BuA naHALWAadToB. Y TOYHEHO, YTO Ha TePPUTOPUM HaLMOHAILHOTO Mapka npeo6naaa-
0T 03epHO-NeHMKOBbIE NaHAWadThl, 3aHMMatoume 30,8 % OT ero nrowaan. B pamkax cnpaBoyHO-MHHOPMALMOHHOTO
o6ecrneyeHuns onpeaeneHo NaHAWaghTHOE CTPOEHNE (hYHKLMOHA/bHBIX 30H. B rpaHmLax napka 6asmc CTPoroi oxpaHbl npu-
POAHBIX NaHAWAhTOB COCTABASAOT NIOCKME 03ePHO-NEAHNKOBbLIE NaHAWANTbI C NOXOGUHAMM 1 KOTNIOBMHAMW U 03epHO-
60M0THbIE NaHALWA(THI C BbIMYK/LIMI BEPXOBbIMU U NEpexoiHbIMK 6010TaMU. MpPUMEHSINCL MeToAbl LMBPOBOro NaHA-
WagTHOro KapTorpatupoBaHusl, reonHHOPMaLVOHHOTO U CPaBHUTENbHOTO aHanu3a. MonydYeHHble pesynbTaTbl MOTYT
6bITb MCNONb30BaHbl MPU KOPPEKTUPOBKE FpaHuL, (hyHKLMOHaIbHBIX 30H HalMoHanbHOro napka «bpacnaBckue o3epa,
COBEPLLEHCTBOBAHWM €ro reoHOPMaLMOHHON cucTeMbl. MeToguyeckne NOAXOAbl K MOCTPOEHNI0 KOMIMIEKCHOW aBTo-
MaTM31POBaHHO-CMNPAaBOYHOI CUCTEMBI MOTYT NMPUMEHATLCA U /15 APYTUX 0C060 OXpaHsAeMbIX NPUPOAHBLIX TEPPUTOPWIA.
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HUPOBaHWe; NaHAWagT.
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DIGITAL LANDSCAPE MAPPING
AS AN ELEMENT OF GEOINFORMATIONAL SUPPORT
OF THE BRASLAVSKIE OZYORA NATIONAL PARK
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Geoinformation support of national parks includes a set of measures aimed at collecting, accumulating, transferring,
storing, protecting, processing, searching, transforming information and providing it to consumers to fulfill their functio-
nal duties. The integrated automated reference system of the Berezinsky Biosphere Reserve and national parks of Belarus
was created to improve the efficiency of managing the activities of specially protected natural areas, including solving
problems of preserving landscape and biological diversity. This system combines into an information and reference struc-
ture such processes as the collection of field information, its storage, processing and visualisation for various services
in the form of web maps and web applications, work with tabular data, various archival and new cartographic materials,
remote sensing data Earth. The integrated automated reference system of the Braslavskie Ozyora National Park includes
structural components of cartographic and information and reference and information support. Their elements are digital
thematic maps, a landscape map at a scale of 1 : 100 000, and reference information obtained from their analysis. As a re-
sult of the study, a complex landscape structure of the territory of the national park was revealed, within the boundaries of
which 7 genera and 21 types of landscapes were identified. It was clarified that lacustrine-glacial landscapes prevail on the
territory of the national park, occupying 30.8 % of its area. As part of the reference and information support, the landscape
structure of functional zones was determined. Within the boundaries of the park, the basis of strict protection of natural
landscapes is flat lacustrine-glacial landscapes with hollows and hollows and lacustrine-marsh landscapes with convex
raised and transitional bogs. The methods of digital landscape mapping, geoinformation and comparative analysis were
used. The results obtained can be used to correct the boundaries of the functional zones of the Braslavskie Ozyora Natio-
nal Park and improve its geographic information system. Methodological approaches to the construction of an integrated
automated reference system can also be applied to other specially protected natural areas.

Keywords: geoinformational support; digital map; national park; functional zoning; landscape.
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BBegeHune

HauunoHanbHbIl napk «Bpacnasckue o03epa» Obl1 co3gaH B 1995 r. and coxpaHeHUs MPUPOSHBLIX KOMMIEK-
coB BpacnaBcKux 03ep, FEHETUYECKOrO (JOHAa PacTUTENLHOIO U XXMBOTHOIO Mupa benopycckoro Moosepsbs,
YCTONYMBOro MPUPOAONONL30BAHUA U PA3BMTUA NPUPOAOOXPAHHOW, HayYHOI, MPOCBETUTENLCKOW, TYPUCTU-
UECKOM, peKpeaLoOHHON 1 0340pOBMTENLHON fesTenbHOCTU. B HacToslLiee Bpems ero naowafib coctaBnset
64 216,33 ra. MNpupogooxpaHHas 3Ha4MMOCTb MPUPOAHbIX 06BbEKTOB HaumoHanbHOro napka «bpacnaBckue
03epa» NOATBEPXKJEHa ero MeXAyHapoLHbIMU cTaTycaMmy BaXXHOM 418 NTUL, TEPPUTOPUU, KNHOYEBON BOTaHU-
YECKOIn TeppuTOPMK, a TaKXKe CTaTyCOM SiApa eBPOMENCcKOro 3Ha4YeHns HalMOHanbHOW 3KOMOTrMYecKol CeTu.
HauuoHanbHbI NapK BXOAUT B COCTaB TPAHCIPaHNMYHOM 0c060 0XpaHsaeMoi npupoaHoii TeppuTopun (OOIMT)
«Ayrwpayraea - bpacnaesckue osepa» (Slateus - benapycb) [1].

[ns peweHns CToAWMX Nepes HaLMOHaNbHbIM MapKoM 3ajay WU yCTOWYMBOro YNpaBfieHNs ero TeppuTo-
pveii TpebytoTcs UHTErpaLmns 3HaHuii 0 CTPOEHUN NPUPOLHO-TEPPUTOPMATIBHBIX KOMIMIEKCOB Ha PasiMyHbIX
NPOCTPAHCTBEHHbIX YPOBHSAX, NEPECMOTP MPUHLUNOB OpraHun3aumm reonHhopmaunoHHoro obecneyeHus
N pacLLMpeHne ero cogepXkaHus.

B 2015-2020 rr. 6611 co34aH M anpobupoBaH 3KCNEpPUMEHTa/bHbIA 06pa3el, KOMMIeKCHON aBToMaTn3u-
poBaHHO-cnpaBoYHoi cuctembl (30 KACC) Ha 6a3e CylecTBOBaBLUNX reOUH(OpMaLMoHHbIX cuctem (FMC)
BepesnHckoro 6nocepHOro 3anoBefHUKa 1 HaLMOHa bHbIX MAPKOB CTPaHbI C UCMOIb30BaHMEM VH(OPMaLMK,
NoyYeHHON C annapaToB KOCMUYECKOro 6a3npoBaHuns, U ApYrux cpescrs.

30 KACC npegacTaBnseT cob60i KOpnopaTtuBHyo NOoMHOPYHKLMOHaNbHY FNC-nnaTdopmMy, BKOYako-
wyto M'MC-cepsep, Be6-nopTan, cuctemy ynpasneHns 6a3aMm gaHHbIX, HacTOMbHble MC-KoMnneKcbl 1 MO6WAb-
Hble MIC. 3Ta nnaTdopma 6bina peanm3oBaHa Ha 6a3e nporpammHoro npoayktaArcGISEnterprise Advanced,
paspaboTaHHoro komnaHmeid Esri (CLLUA). CtpykTypHo 30 KACC cocTouT 13 NaTi paBHOLUEeHHbIX TC-y3n0B,
KaXXbI N3 KOTOPbIX PacrosioXKeH B OAHOM M3 HaLMOHa/IbHbIX NapKOB 1 bepe3nHcKom 6uocthepHOM 3anoBes-
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HuKe. OCHOBO# 6a30BOr0 MHhOPMaLMOHHOIo 06ecneyeHns Kaxxaoro IMC-y3na ctanu nHhopMaLuoHHbIE CXEMbI
MPUPOLHBI/A KOMMOHEHT - MOAeNb 00beKTa, KOTOpble NPeACTaB/eHbl B BUAE CBEAEHWNIA, ONUCHIBAKILLMX CYLLe-
CTBEHHbIE NapameTpbl Y NMepeMeHHbIe BENMUYNHbLI 06BEKTa, CBA3N MEXAY HUMMW, BXOZb! U BbIXOAbl MH(OPMALUN.

OcHoBHoI Lenbio pa3paboTkn 30 KACC ABAsAUCH NOBbILWeHWE 3PPEKTUBHOCTU NPUHATUSA pPeLLeHuni
1 KOHTPO/Ib 3a UX UCMONHEHUEM B cpepe ynpasneHus OOMT. Ans LOCTUXKEHUA 3TOM Lenun Heo6xoanmo 6bino
pelwnTb 3afaumn ¢ npumeHeHnem MIC 1 cepBepHbIX TEXHOMOTMIA OpraHn3aunum eauHoOro MHHoOpPMaLuoHHOro
MPOCTPaHCTBa Kak 4ns camux OOMMT, Tak u 4ns 4pyrux notpebuteneli faHHbIX MO OCHOBHbLIM Hamnpas/eHNsM
NX OeATENIbHOCTW.

B HauuoHanbHoM napke «bpacnaBckue osepa» cosgaH M'MC-y3en 30 KACC, KoTopblil BKOYaeT 6asbl
JaHHbIX KapTorpaho-mHhopMaLMOHHOIo 1 CNpaBoOYHO-UH(POPMaLMOHHOIO obecrneyeHuns. B CBA3M ¢ 3TUM
LlefIn HacTosLLel CTaTbM COCTOAT B pa3paboTke LM(POBOM KpynHOMacWTabHON naHawadTHON KapThl Ha-
LMOHaNnbLHOro napka «bpacnasckne o3epa» Kak O4HOIO M3 3/1EMEHTOB reOMH(OPMaLMOHHOIO obecreyeHuns
30 KACC ¥ BbINOMHEHMM Ha ee OCHOBE UCCe0BaHWNIA, CBA3aHHbIX C N3yUYEeHNEM PacrpoCTpaHeHUs MPUPOAHBIX
M aHTPONOreHHo Npeo6pa3oBaHHbIX NaHALWAPTOB B rpaHMLax MYHKLMOHaNbHbBIX 30H HALMOHAIBHOMO Napka.

CocTosiHMe npobsiembl

BoMbWMHCTBO 3a4ay no MHhopmaunoHHomy obecriedeHnto OOMT Hambonee NePCNeKTUBHO peanmn3yoT-
ca B pa3BuTbix MMC, npegHasHauYeHHbIX 415 XpaHeHUs reorpatmyeckoii MHPOpMaLMK, ee peryinpoBaHus,
aHanmsa n oTobpaxeHuns. Pa3BuTble MC BKNoyvaloT B cebs 6a3y reorpauueckmx faHHbIX U Habopbl WMH-
CTPYMeHTaNbHbIX CPeACTB ANs paboTbl ¢ HUMUK. MporpamMmMHoe obecneveHune cospemeHHbIX TC nossonseT
co3fatb KapTorpauyeckoe npeactaBneHue, oONTUManbHOE A1 KOHKPEeTHOW 3afaumn, noajepXusaet gopmar
[aHHbIX, NONYYaeMblX U3 CUCTEM AMUCTaHLMOHHOIO 30HAMPOBaHNUA 3eMn. 3TO cnocobeTBYeT bonee apgek-
TMBHOMY PELLEHNIO MHOTMX BOMPOCOB MPMPOACOXPAHHOM, NeCOX035MCTBEHHON, TYPUCTCKO-PEKPEALMOHHOIA
[eATeNbHOCTH, a TakxKe 0b6ecneynBaeT NpoBefeHne MHOTOKPUTEPMANbHOIO U MHOFOO6BEKTHOIO aHanusa
TeppuTopuin [2-4]. Kpome Toro, ncnonsb3oBaHue MAC-nnatopmbl Ans XpaHeHUA 1 NPeAcTaBNEHUN pa3HO-
06pasHbIX JaHHbIX MOMOraeT NOBbICUTL OCBEAOM/IEHHOCTL CTPYKTYPHbIX NoApasgeneHunin ynpasneHus OOMNT
1 o0becneynTb NOAAEPXKKY NPUHATUA pelleHnii [5-7].

MnaHWpoBaHmWe pa3BUTUA NPUPOLOOXPAHHOW, pEKpeaLoOHHOMN N X039MCTBEHHOW eATeIbHOCTHM B rpaHuL,ax
HaLMOHa/IbHbIX MApPKOB JO/HKHO ONUPaThCs Ha NaHAWadTHbLIA nogxod. MeTtoguyeckue noaxoms! K naHawadTHO-
My KapTorpagupoBaHuo Hauanm opmmpoBaTbesa ¢ 1960-x IT. [8]. Yrxe B 1970-90-X IT. cywlecTBOBaNW AeTaslbHO
paspaboTaHHble METOAMKN NOMEBOrO KPYNHOMACLUTabHOro KapTorpaupoBaHms U Co3AaHmns MenKoMacllTabHbIX
KapT, 6bl1K onpefeneHbl 3afa4n U MeTofbl NPUKNaAHbIX NaHAWapTHLIX uccnegosanunin [9-12]. Cnegyet oT-
MeTUTb, UTO paspaboTaHHble 6e10PYCCKUMM YUYEHBIMU NPUHLUUMBLI KNaccugukayum naHawagpToB U Noaxoabl
K CO3JaHuio nepBoli naHAWagpTHOW KapTbl 415 BCEW TEPPUTOPUMN CTPaHbl OblN BbICOKO OLEHEHbI HayUHbIM
coobulecteom [13]. Bonpocbl naHAWaMTHOrO KapTorpaMpoBaHusi NpakTUYeCKN cpasy CTasn OCBELATbCH
N B y4eOHbIX n3paHmsx [14-16]. B XXI B. ¢c BHepeHeM B naHAwagTHble nccnenobaHms I'IC-TexHoNOrnia
naHawagTHOe KapTorpadmpoBaHne MOMYUYUSI0 HOBbIA MMMNYNbC pa3BuTus. LindpoBble naHAwahTHbIE KapTbl
CTa/In HEOTHEM/IEMOI COCTaBNAIOLLLE/ KOMMNeKCa KapTorpamyeckmx Matepmanos no naHAwadTHOMY naaHu-
poBaHMI0. B 3apybexxHOi Hay4HOI nuTepaType (Kak aHrnos3blYHON [17-21], TaK U pyccKos3bluHOM [22-28])
OblN paccMOTPeHbI TEOPUS, METOLONOMMS U NPaKTUKa NaHALWAapTHOro NJaHMPOBaHNS, B TOM YUC/e BOMPOChI
CO3JaHnsA NaHAWwadTHOM KapTbl U yyeTa PYHKUMIA naHAWwagToB ANS pas3nMyHbIX Leneid TeppUTOpMaibHOro
pasBuTuS.

Cpean Hay4yHbIX paboT, B KOTOPbIX 0606LWaeTcs ONbIT MCNO/b30BaHWUA MPMEMOB LMGPOBOro naHAaLapT-
HOro KaptorpacgupoBaHus Ha OOIT, cnegyeT OTMETUTbL paspaboTaHHble ¢ moMouwblo FC-TexHonorni
NaHAWwadTHbIe NAaHbl Ana HaunoHanbHOro napka «3abaikanbCkuii» [29], NpMpoAHOro napka «30Ha NoKos
YKok» [30]. AcnekTbl npuMeHeHUs MC-TexXHONOr il Npy KapTorpampoBaHUKM OTAEe/bHbIX reorpapuyecknx
KOMMOHEHTOB M3yUYeHbl B Ny6AMKaLMAX 6eNOPYyCCKMX yyeHblX [31-33]. HakonneHHbIli oNbIT NaHALWAahTHOro
KapTorpampoBaHusa Gbin yuTeH Npu pa3paboTke MHHOPMaLMOHHO-KapTorpaguyeckoro obecneyeHns Hayuo-
HanbHOro napka «bpacnaBckue o03epa».

TeppuTopus HaumnoHansHOro napka «bpacnaBckume 03epa» 0TAMYaETCA AeTa/lbHOW U3YUYEHHOCTLIO B paspese
KpynHOMAacLUTabHOro TEMaTUYECKOro KapTorpaMpoBaHua OTAe/bHbIX MPUPOAHBIX KOMMNOHEHTOB, BbINO/HEH-
HOro B pasHble rogpl B Maclutadax ot 1:200 000 go 1:50 000. CyLiecTBeHHbIMWN HeJoCTaTKAMUW HAKOMIEeHHOIA
TemaTuyecko UHHopMaLMmM ABASKOTCA CTaTUYHOCTb AaHHbIX M UX HECOBMECTUMOCTb, TaK KakK 3HaunTe/IbHas
YyacTb KapTorpamyeckoro Matepuana npeicraBneHa Ha OyMaXKHbIX HOCUTeNsX, TeMaTUYeCcKMe KapThbl COCTaB-
NeHbl B pa3HbIX MacliTabax u gaxe 418 O4HOIO NPUPOLHOIO KOMIMOHEHTA OHW XapaKTePU3YTCA pasiniHbIMU
noAxo4amMm K cocTaBfieHnto. K ToMy Xe HakonseHne 60bLUMX pa3po3HEHHbIX MAaCCUBOB Pa3HOPOAHOM UHKOP-
Mauuu NpUBOAUIIO K 3aMefNieHNI0 X 06paboTKM M aHanm3a, YTO CYLLeCTBEHHO 3aTPYAHSAN0 UCNOMb30BaHMe
3TUX MaTepuanos nNpu paspaboTke yrnpaBaeHYeCKUX peLleHnii U NPUPOLOOXPaHHbLIX MEPONPUSATUIA.
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B koHue 1980-x IT. Ha TeppuTOpUK BpacnaBcKoro paioHa Npy pa3paboTke Hay4YHOro 060CHOBaHNA CO34aHNs
HauuoHansHoro napka «bpacnasckue o3epa» NPoBOAWNUCH NaHALWAaPTHbIE nccnefoBaHus. OHU NPOAOIKUANCH
B 2014 r. B pamKax COCTaB/IeHMs MNaHa ynpaBneHus TpaHcrpaHnuHoi OOMT «Ayruwayraea - bpacnasckue
03epa», Korga fns BCel TpaHCrpaHUYHOI TeppuTopumn 6bina co3faHa NaHfwagpTHas KapTa, oTpaxaroL,as
NPUPOLHbIE TEPPUTOPUANbHBIE KOMI/IEKChI B paHre 4 pofos, 9 BuAoB 1 3 ypouuly, . CofepXaHue 3ToN KapTbl
6b1/10 Y4TEHO Npu pa3paboTke LMPPoBOI KapTbl NaHALWAPTOB HaLMOHAILHOMO Napka B macwTabe 1: 100 000.

Bonpocbl Hay4yHOro 060CHOBaHWSA 30HMPOBAHNA HaLMOHabHbLIX NapPKOB, B TOM YKC/e YCTaHOB/IEHUS KpUTe-
pvieB 1 3TanoB JaHHOro npowecca, onpefeneHns GyHKUUA 3TUX 30H U X TEPPUTOPMATIBHOTO pasrpaHnuYeHus,
Nonyynnmn oceellleHne B HayyHow nuTepaType [34]. Kak ykasaHo B pa6oTe [35], OCHOBHbIM KPUTEPUEM Bbife-
NeHNS PYHKLUNOHANBbHBIX 30H MPU MHTEFPUMPOBAaHHON OLIEHKe YC0BMWiA Cpefbl BbICTYNAeT MPUPOAHbI (hakTop.
®YHKUNOHaNbHOE 30HMPOBaHME, KaK MHCTPYMEHT yCcToWuMBoro ynpaeneHns OOMT uepes ycTaHOBMEHUE
AnddepeHLIMPOBaHHOIO PeXxMma 0XpaHbl, JO/MKHO ONMPATbLCA Ha 3HaHMe 0COOEeHHOCTEN NaH/ALAathTHOro CTpoe-
HWS1 KaXXAO0W 30HbI, MECTOMOMOXEHMS MAJIOHAPYLLEHHBIX M NPe06pa3oBaHHbIX NPUPOLHbLIX KOMM/EKCOB. JTa
no3numa 0Tpasuiach B TOM, UTO B CPaBOYHO-MHOPMALMOHHBIA KOMNOHEHT 90 KACC 6b1710 peKOMeHA0BaHO
BK/IHOUMTb ONUcaHue NaHAwapTHOro CTPOeHNa YHKLNOHANbHBIX 30H HALMOHa/bHbIX NapKOoB.

Cneumngmka opraHnsauum QyHKUNOHaNbHBLIX 30H HaunoHanbHOro napka «bpacnasckue o3epa» Havana
BCECTOPOHHe 1ccnefoBaThCsA B paMKax paspaboTKy HAyYHOro U TEXHUKO-3KOHOMUYECKOro 060CHOBaHUA op-
raHu3auumn rocygapcTBeHHOro NpMpoAHoro napka «bpacnaeckue o3epa». B 1995 r. Ha OCHOBE KOMIMJ/IEKCHOIA
OLEHKM U C YHeTOM CTENEHU LLEHHOCTU U COXPaHHOCTU MPUPOLAHbIX KOMMIEKCOB BbINU onpejeneHsbl rpaHnLbl
HauunoHanbHoro napka «bpacnasckue o3epa». Kak nogyepkHyTo B paboTe [36], peXKuMbl (hYHKLMOHAIbHbIX
30H MapkKa Mo3BOAUMMN CO34aTb NPEANOCHIIKN 418 YCTOWUYMBOrO CyLLECTBOBAHUA (HIOPUCTUYECKUX U (hayHW-
CTUYECKMX KOMMNNEKCOB 1 NaHawagTos. B 2012 r. pyHKLMOHAbHOE 30HUMPOBaHKe 6b110 YTBEPXKAEHO B MNaHe
ynpasneHns HaumoHanbHbIM NapkoM «bpacnasckune o3epa», KOTopblii B 2014 T. 6b11 YTOUHEH B CBA3W C CO3-
JlaHWeM nnaHa ynpaeneHns TpaHcrpaHnyHoin OONMT «AyruwgayraBa - bpacnaBckue o3epa».

Martepuasbl 1 3Tanbl UCC/e0BaHNS

B pamkax co3gaHus MNAC-y3na HaumoHanbHOro napka «bpacnaesckue o3epa» 6bliM NO3TaNHO NOArOTOBNEHbI
NH(OPMaLMOHHbIE MOAENN OCHOBHbIX 3/IEMEHTOB KapTorpago-nHMOpPMaLNoOHHOro obecrneyeHums.

JT1an 1: co3gaHme UMMPOBbLIX C0eB 6a30BOM KapTOrpaguyYeckoin MHGOPMaL MK, BKIOYAKLWNX FPaHULbI
napka, HaceneHHbIX MYHKTOB, AOPOr Y PYHKLMOHAIbHbLIX 30H.

3Tan 2: cocTaBneHme LMGPOBbIX KapT rMAporpaduyeckoii ceTu, YeTBEPTUYHbLIX OT/IOXEHWIA, penbeda,
YK/OHOB, 3KCMO3ULMUN CK/IOHOB, NOYB, IECOTUMONOMMYECKMX KOMIIEKCOB 1 BUAOB 3eMefb. Bee KapTorpadu-
yeckue AaHHble B MHOPMALMOHHOM cucTeme 6blnn NpUBeLEHbI K e4NHOM MPOEKLUOHHON CUCTEME KOOPAMHAT
WGS 1984 UTM zone 35N.

3JTan 3: co3gaHue naHAWagTHON KapTbl HaumoHanbHOro napka «bpacnasckme o3epa» B macwtabe 1: 100 000
Ha OCHOBe LU(MPOBbLIX TeEMATUYECKMX MaTepuanoB. MeToanKa COCTaBleHUs LUGPOBbIX NaHALWAPTHLIX KapT
B JaHHOM MacluTabe AeTanbHO M3naraeTcs Ha npumepe co3faHus LMhpoBbIX NaHAWadTHLIX KapT 418 Hauuo-
HafbHbIX NapKoB «HapoyaHCKuii» 1 «MpunaTcknin» B nyonmkaumnax [37; 38], noaTomMy B HacTOsLWEN CTaTbe
OHa He npmBoanTca. CnefyeTt OTMETUTb, YTO UH(OPMAaLMOHHO-CNpaBoYdHble (hyHKUUN 30 KACC noTpeboBanu
COCTaB/fIeHNs AeTanbHOM fereHbl KapTbl C OTPAXXEHUEM COMOAYMHEHHOCTU NaHALWAahTHLIX KOMMIEKCOB, Bbl-
JensemblX B paHre pofoB, BULOB U OTAENbHbIX YPOUULL,.

JTan 4: onpegeneHve nNaowanm Kaxaoro naHaWapTHOro Bblfena B coctaBe (PYHKLUMOHaNbHbIX 30H, aHaun3
NaHAWAaPTHOrO CTPOEHMS (YHKLMOHA/bHbIX 30H, YYeT 3eMeflb Mof AOPOramu 1 3acTpoiKamu, NpoyYmnx Ha-
PYLUEHHbIX, CENbCKOXO03SNCTBEHHbIX MAXOTHbIX, YYULLEHHbIX JTYTOBbIX U 3aHATbIX MHOFO/IETHUMIW HacaXae-
HUAMM 3eMeflb B FpaHMLLax KaXXAoro naHAWwadTHOro BblAena Ha OCHOBE JaHHbIX 3eMe/IbHO-MH(OPMaLMOHHO
CUCTEMbI U MaTepPUanoB AUCTAHLMOHHOMO 30HAMPOBAHNA 3eM/Kn, U3yUYeHe 0CO6eHHOCTEN pacnpocTpaHeHus
aHTPOMNOreHHO Npeobpa3oBaHHbIX NaHAWAPTOB B rpaHULaX (YHKUMOHANIbHBIX 30H Napka. JaHHbIi aTan cBs-
3aH ¢ ncnonb3osaHnem 30 KACC ans ycTonumMBOro yrnpasieHUs NapkoM B COOTBETCTBUM C YCTaHOB/IEHHbLIMU
(DYHKLMOHANBHBIMW 30HAMMW U UX PEXMMaMU.

Linthposas KapTa (hyHKLMOHA/ILHOr0 30HMpoBaHKa HaumoHansHoro napka «bpacnasckue o3epa» npeacras-
neHa Ha puc. 1, a. Liudpposas kapTa (hyHKLMOHANLHOIO 30HMPOBaHUA, AOMOMHEHHAA NHAOPMaLMEn 0 Bnaax
3eMeflb U 06beKTax TYPUCTUYECKON MHPPACTPYKTYPbl, PACMOIOXKEHHbIX Ha 3TOW TeppuTOpUU, NpUBELEHA
Ha puc. 1, 6.

'‘Co3faHune TpaHCrpaHN4HoM 0cob0o 0XpaHAeMOoi NPUPOLHON TeppuTopun «Ayriufayrasa- bpacnasckue 03epa» U (hopMUpoBaHme
NpeanocbINoK A4NA ynpaBneHns eanHon Tepputopumeli : otueT o HAP B pamkax npoekta LLB-2-258 :B 2 kH. KH. 1. KoHcTaTupytowas
yacTb / HMLL HAH Benapycu no 6uopecypcam ; koopauHatop npoekta B. B. YcTtuH. MuHck, 2014. 296 c.
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DYHKUMOHAIbHbIE 30HbI

I 13anoBegHas 30Ha

| I PekpeauynoHHas 30Ha

| 130Ha perynupyemoro 1crnosb30BaHns
I I XosslicTBeHHas 30Ha

I 1 Opyrue yyactku

Puc. 1. CTpykTypHble KOMMNOHeHTbl 30 KACC HauunoHansHoro napka «bpacnasckue osepa»:
a - (DYHKUMOHaNbHbIE 30HbI; 6 - 3eMAN N 06BEKTLI TYPUCTUYECKOW NH(PACTPYKTYPbI

Fig. 1. Structural components of the experimental sample

6/b

of the complex automated reference system of the Braslavskie Ozyora National Park:

a - functional zones; b - land and objects of tourism infrastructure

3emn
3emnv nog goporamu

I 13eM1 HaceneHHbIX NMYHKTOB

I 1/lecHble 3emnun

I 1CenbCKOX03SAACTBEHHbIE 3eMN
I IMpouue 3emnn

OO6beKTbI TYPUCTMNYECKON NHPACTPYKTYPbI
i basza oTgpbixa

0 3akasHasi TYpUCTUYeCKast CTOsIHKA

W TypucTuyeckas CTosIHKa 06LLLero Tuna
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Mpu PYyHKLMOHANLHOM 30HUPOBAHUUN HALMOHA/bHbLIX NAapKOB HEO6XOAMMO YUUTbIBATL 06LLMe TPe6OBaHMSA
K peXvMaM 0XpaHbl ¥ UCNOMb30BaHNUA TEPPUTOPUN, CPOPMYNINPOBaHHBIE B CT. 27 3akoHa Pecny6anku benapycb
oT 15 Hos6ps 2018 1. Ne 150-3 «O6 0c060 0XpaHAeMbIX NPUPOLHBLIX TEPPUTOPUAX». OHU ObIIN KOHKPETU3N-
poBaHbl B [MonoXeHun o HauuoHanbHOM napke «bpacnaBckue o3epa», YTBEPXAeHHOM Y'KasoMm lMpe3ngeHTa
Pecny6nukun benapycb oT 26 ntona 2019 r. Ne 279 «O HeKOTOpbIX BONPOCax pa3BUTUA 0CO60 OXpaHAeMbIX
NPUPOLHBIX TEPPUTOPUI». B COOTBETCTBUU C PEXMMaMU OXPaHbl BbILENAOTCA:

* 3anoBefHas 30Ha, NpefHa3HayeHHas 41 COXPaHeHWs B eCTECTBEHHOM COCTOSIHUM LEHHBIX MPUPOAHbIX
KOMMEKCOB M 06beKTOB, nnowagbto 3407,2 ra (5,3 % oT TeppuTOpUK Napka);

* 30Ha peryimpyemoro 1Ucrosib30BaHus, nNpefHa3HauyeHHas 419 COXPaHEHUs, BOCMPON3BOLACTBA U BOCCTAHOB-
NEHUS LEHHbIX NPUPOAHBLIX KOMMNIEKCOB U 06BbEKTOB, naowagbto 44 814,1 ra (69,9 % oT TeppuTOpUY NapKa);

* pekpeauuoHHas 30Ha, NpefHa3HavYeHHada NS peKpeaLmmn, Typnsma, 0TAblXa 1 0340POBIEHUS, NMOLALbIO
2974,8 ra (4,6 % OT TeppMTOpUK NapKa);

* XO03ACTBEHHaa 30Ha, MpeAHa3HayeHHasa Aaa obecnevyeHnss PYHKLMOHMPOBaHWA Mapka, Mnouiagblo
13 020,23 ra (20,3 % OT TeppuUTOpUM NapKa).

OxpaHHas 30Ha napka coctasnset 84 224,16 ra.

Pe3ynbTaTbl 1 UX 06CYXAEHE

HauunoHanbHbIl napk «bpacnaBckue 03epa» OTpaxaeT 0CO6EHHOCTU MPUPOAHBLIX YCoBUiA oo3epckol
NPOBUHLMN 03ePHO-NEHUKOBbIX, MOPEHHO-03ePHbIX 1 XO/IMUCTO-MOPEHHO-03ePHbIX NaHAwagToB. CeBepHas
4acTb HaLUMOHaNLHOrO Mapka 0THOCUTCA K bpacnaBckoMy panoHy BOHUCTBIX Y NOOTOBOSIHUCTLIX MOPEHHO-
03epHbIX, MeNKO-X0/IMUCTO-TPALOBLIX XO/IMUCTO-MOPEHHO-03ePHbIX 1aHALIAMTOB, a FOXXHas ero 4actb - K Juc-
HEHCKOMY paoHy NA0CKUX U MNOCKOBOTHUCTbLIX 03€PHO-NeAHMKOBLIX naHawagTos [39].

B pesynbTate NpoBefeHHbIX UCCMEA0BaHUI BbISIBEHO CIOXHOE NaHAWapTHOe CTpoeHMe HaunoHansHoro
napka «bpacnaBckue o3epa», B rpaHULax KOTOPOro BbifesneHbl 7 pofos 1 21 Bufg naHawagToB. Hanbonee
pacnpocTpaHeHbl 03epHO-NeAHNKOBbIE NaHAwadThl, 3aHumatowwme 30,8 % oT niowaau napka. Jons o3epHo-
60N0THbIX 1 KAaMOBO-MOPEHHbIX NaHgwagToB coctaBnseT 11,1 un 8,6 % OT naowagn napka COOTBETCTBEHHO.
Ha X0/IMUCTO-MOPEHHO-03epHbIe, MOPEHHO-03epHbIE, BOAHO-NEAHUKOBbIE NaHALLafTbl U PeyHble AONHBI
npuxoantcsa MeHee 5 % OT niowWaan napka Ana Kakaoro poja.

MacwTab mccnefoBaHuiA NO3BOANA BbIAENNTL OTAE/bHbIE YPOUMLLA, B TOM YKC/e KPYMHbIE MOPEHHbIE
1 KAMOBbIE XO/IMbI, 030Bbl€ U 30/10Bble TPsAAbl, 3aTOP(POBAHHbLIE U 3a60104eHHbIE KOT/IOBUHbI, NI0XX6UHBI CTOKA
¢ BogoTtokamun. OHM NoAYEPKMBAKOT CBOEOOpasne NnaHAWapTHOro CTpoeHus Tepputopun (puc. 2).

3HaunTeNbHOe BUA0BOE pasHOO6pa3ne XapakTepHO A4/11 03epHO-NeHNUKOBbIX NaHALIAMNTOB C necamu Ha aep-
HOBO-MOA30/MNCTbIX, YacTO 3a60/104YEHHbIX MOYBAX U 60N10TaMKN Ha TOPPSAHO-60N0THBIX NoYBax. Penbed 03epHo-
NefIHNKOBbIX NaHALWAaPTOB NPeACTaB/ieH MAOCKOBOMHUCTBIMUA U MAOCKUMU HU3UHAMUW, OCNI0XHEH 30/10BbIMU
X0/IMaMu, 3a60/104eHHBLIMU KOT/IOBUHAMU U NOXOMHaMW. BCTpeyatoTes y4acTKY MOPEHHOW paBHUHbI, OfAMHOUHbIE
KamOBble U MOPEHHbIE XO/IMbl. B HOXHOW 4acTu napka pacnpocTpaHeHbl 4epHOBO-N0A30/IMCTbIE 3a60/104eH-
Hble CYr/IMHNCTbIE MOYBLI, B CEBEPHON YacTW - [epHOBO-MOA30/IMCTbIE MecYaHble NoYBbl. B ecTecTBEHHOM
pacTuTe/lbHOM MOKPOBE 03epHO-/1e4HUKOBbLIX NlaHALWAPTOB NpeobnajatoT eloBble U LLMPOKONIUCTBEHHO-E/10-
Bble fleca Ha 4epHOBO-NOA30/IMCTbIX CYTIMHUCTBLIX NOYBax, COCHOBbIE Y COCHOBO-e/10BbIE fleca Ha lepHOBO-
NOA30/IUCTbIX CynecyaHbIX Y NecyaHbIX noysax. B 3a60M104eHHbIX KOT/MI0BUHAX CHOPMUPOBANUCL BEPXOBbIE
W HU3MHHbIe BonoTa. B rpaHuLax napka BblfeneHbl cliefytoline BUibl 03epHO-NeAHNKOBbIX NaHALLA(TOB:

* OYrpucTo-n/IOCKOBONHUCTbIE 03epHO-NefHUKOBbIE NaHAWadTbl C 30/10BbIMU XO/IMaMmu, C COCHOBbLIMM
N COCHOBO-€/10BbIMMW fleCaMy Ha [epPHOBO-MOA30NCTLIX CynecyaHbIX ¥ MecyaHbIX MoYBax, C CebCKOX035M-
CTBEHHbIMU 3emAsMuU (BUg 12)2;

* OYrpucTo-na0CKOBO/HUCTbIE 03epHO-NeAHUKOBbLIE NaHAWapTbl C 3010BbIMU X0NIMaMK1, KOT/IOBUHaMU
1 N0XX6MHAMK, C COCHOBLIMU, COCHOBO-€/10BbIMM /IECAMM Ha ePHOBO-NOA30/IMCTbLIX, MECTaMU 3a00/104EHHbIX
necyaHbIX U cynecyaHbiX NOYBaX U COCHOBO-NYLUMCTO6EPE30BLIMU 1 YEPHOO/IbXOBLIMU leCamMun Ha TOPPAHO-
6010THbIX noyBax (Bug 13);

* OYrpucTO-NII0CKOBOSIHUCTO-KOT/IOBUHHBIE 03€PHO-/N1EAHWKOBbIE TAHALLA(NTHI C COCHOBBLIMU, PEXE e/10BbIMM
1 6epe3oBbIMU NleCaMUN Ha AepHOBO-NOA30/IMCTLIX NECYaHbIX, YaCTO 3a60/104EHHbIX MOYBaxX U COCHOBO-MNY-
LIMCTOBEPE30BLIMU 1 YEPHOObXOBLIMU flecaMu Ha TOPMAHO-6010THBIX MOYBAX, C CENIbCKOXO3AWCTBEHHbIMM
semnamu (sng 14);

* MI0CKOBYrpucTble 03ePHO-NEeHUKOBbIE NaHALWADTLI C 30/10BbIMU XOIMAMU WU KOT/I0BUHaMU, C €/10BblI-
MU, LUMPOKO/IMCTBEHHO-E/10BbIMW, COCHOBbIMU, 6epPe30BbIMU fIeCaMU Ha AepHOBO-MNOA30/IUCTbIX CyMnecyaHblX
N CYTIMHUCTBIX, PEXe necyaHblX, MecTammn 3a60/104eHHbIX noyBax (Bug 15);

2371eCb M Aanee HOMep BWAa COOTBETCTBYET YCNIOBHOMY 0603HAUYEHMIO HA puC. 2.
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* M0CKOOYrpucTble 03epHO-NeAHUKOBbIE NaHAWapTbl C COCHOBLIMMK flecaMy Ha LepHOBO-MOA30/INCTbIX
necyaHbIX MOYBaXx, C CENbCKOX03ANCTBEHHbIMU 3eMaamMu (Bug 16);

* M0CKMNEe 03ePHO-NeHNKOBbIE NaHAWadTbl C COCHOBLIMU U COCHOBO-€/10BbIMM /1IeCaMW Ha iepHOBO-N0j-
30/IUCTbIX NecYaHbIX 1 CyrnecyaHbiX, MeCTaMmn 3a60104eHHbIX Noysax (Bug 17);

* 10CKUe 03epHO-NefHUKOBbIE NaHAWAapThl ¢ NOXO6MHAMU U KOTNOBMHAMMW, C €/10BbIMU U COCHOBbLIMM
necamu, yyacTkamy LUIMPOKO/UCTBEHHO-€/10BbIX, OCUHOBBLIX U 6epe30BbIX /IECOB HA AepHOBO-MOL30/IUCTbIX
3260/104EHHbIX CYrMecHaHbIX U CYTrTMHUCTbLIX NOYBAX, COCHOBbLIMU, MYLLINCTOO6EPE30BLIMU Y YEPHOO/bXO0BbIMM
necamu Ha ToppsiHO-60M10THbIX NoyBax (Bug 18).

B cocTaB 3amoBefHOI 30HbI HALMOHALHOIO MapKa BK/IKOYeHa TeppUTOPUS OAHOMO BuAaa - 06/1acTb Mnio-
CKMX 03€PHO-N1eHMNKOBbIX NaHAWaMTOB ¢ N0X6MHaMu 1 KoTnosuHamu (Bug 18), koTopast 3aHMMaeT 46,36 %
(cm. Tabnuuy). B 30HY perynnpyemoro ncnosb3oBaHUsi BXOAAT BCe BU/bl 03epPHO-NeAHNKOBbIX NaHALWAagToB,
CyMMapHasi nnollagb KOTopbix cocTaBnseT 38,97 % (puc. 3). B pekpealOHHOI 30He NIOWaAb 03epHO-Ned-
HMKOBbIX NaHALWadToOB YMeHbLIaeTcs Ao 15,74 %. B cocTaB 3TOM 30HbI BK/IKOUYEH Y4acTOK MIOCKNX 03epHO-
NeIHNKOBbIX NaHAWAa(PTOB C NOXOMHaMK 1 KoTioBnHamu (Bug 18), pacnofioXKeHHbI BAOMb CEBEPHOro nobe-
pexbs 03. BOrMHCKoe, 1 y4acTOK MI0CKOGYrpUCTbIX NaHAWAaPTOB, KOTOPbIA HAXOAMTCA HXKHee 03. JpuBAThI.
B X0351CTBEHHO 30HE A0NS 03ePHO-NEeAHNKOBLIX NaHALWadToB cocTaBnseT 31,57 %. B Hee BXOASAT y4aCTKM
6y rpucTo-nI0CKOBOMHUCTBIX U NNOCKOBYTPUCTbLIX 03epHO-NELHUKOBbIX NaHALLA(TOB C 30/10BbIMMW X0/IMaMu, 3a-
HATbIX CE/TbCKOXO03AACTBEHHbIMW 3EMJIIMU, Ha LePHOBO-MOA30/IUCTbIX, MPEUMYLLECTBEHHO CynecyaHbIX, Mo4Bax
(Buabl 12 n 15). Nx nnowaab coctaBnset 8,50 1 7,98 % oT nnowaan hyHKLUMOHaNbHOM 30HbI COOTBETCTBEHHO.

Jons nnowagn NaHAWagToB, BKIOUYEHHbIX B ()YHKLMOHA/bHbIE 30HbI
1 BHYTPEHHIOIO 0XPaHHYIo 30HY HauMoHanbHOro napka «bpacnaBckue o3epa»,
OT MOWAAM 3TUX 30H, %

The proportion of the area of landscapes included in the functional zones
and the internal buffer zone of the Braslavskie Ozyora National Park,
from the area of these zones, %

PYHKLMOHANbHBIE 30HbI BHYTPeHHs
Pop Bug .
naHgwadTa naHgwadTa 3anosefHas 30Ha perynupyeMoro PekpealuoHHas XosaiicTBeHHas — OXPaHHaA

30Ha 1CMO/b30BaHUS 30Ha 30Ha 30Ha

1)1(;);1'q|\/|u|:|;g)T-£/llopeHHo-03eprle 1 0 0,99 19 2.05 2,01
KamoBO-MOpeHHble 2 0 2,38 5,62 9,13 10,2
N1aH WA TbI 3 0 0,09 4,49 0 0,16
4 0 3,53 15,19 9,89 5,49

MopeHHO0-03epHbIe 5 0 1,58 2,7 514 5,68
NaHAWagTb! 6 0 3,66 2,97 4,19 321
7 0,65 2,55 0 0,99 2,09

BopfHo-nefHNKOBbIE NaHA- 8 0 0,18 2,99 0,19 1,33
WagTb! 9 0 178 2,87 0,37 0,25
10 0 1,54 7,31 1,85 3,61
n 0 1,43 5,81 2,71 18,37

O3epHO-/1e4HNKOBbIE 12 0 3,87 1,07 8,51 9,61

NaHAWapTL! 13 0 5,25 0 153 2,7
14 0 3,01 0 2,34 1,49

15 0 8,78 3,25 7,98 6,61

16 0 1,05 5,26 1,23 2,72

17 0 3,12 0,39 5,07 1,92

18 46,36 13,89 5,77 4,91 3,57

O3epHO-6010THbIE NaHA- 19 33,04 7,16 0 09 0,18
WadTbl 20 0 0,11 0,69 5,74 2,04
PeyHble f0NNHbI 21 0 0,09 0 0,8 1,59
Ypounua 22-30 19,95 24,95 27,84 25,28 15,16
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Puc. 2. NaHgwagTsl HaunoHanbHOro napka «bpacnasckue o3epa»
B paHre pogos (I-V1l), BugoB (1-21) n ypounwy, (22-30).
. XonmuncTo-mopeHHO-03epHbIe naHaWwadThl: 1- cpegHe-XonaMUCTO-TpAaoBble.
Il. KaM0oBO-MOpeHHble naHAawadpTbl: 2 - CPeAHEXONIMUCTbIE; 3 - MENKOXO/IMUCTLIE;
4 - MenKo-XONMUCTO-KOTN0BUHHbIE. |1l. MOpeHHO-03epHble NaHAWadThbl:
5 - XONMWUCTO-BONHUCTbIE; 6 - MOCKOBO/HUCTLIE; 7 - MOCKUE.
IV. BOAHO-NefHWNKOBbIE NaHAWadThl: 8 - XONMUCTO-BO/IHUCTbIE;
9 - nonorosonHucTble; 10 - NAOCKOBOMHUCTBIE; 11 - NioCKue.
V. O3epHO-NefHNKOBbIe NaHALA}TbI:
12 - 6yrpncTo-na0CKOBOMHUCTLIE C 30/10BbIMU XO/IMaMMU;
13 - 6yrpucTo-na0CKOBO/HUCTbIE C 30/10BbIMU X0O/IMaMW,
KOT/MIOBMHAMM 1 NOX6UHaMMK;
14 - 6YrpucTo-nioCKOBOHUCTO-KOTNOBUHHbIE;
15 - nnocko6yrpucTble C 30/10BbIMW XO/IMaMU 1 KOT/IOBUHAMU;
16 - nnockobyrpuctble; 17 - nnockue; 18 - naockue ¢ N0XX6MHAMMN U KOTNOBUHAMM.
V1. O3epHO-60/10THbIEe NaHAWADTbI:
19 - BbINyKAble NaHAWa(pTbl BEPXOBbIX U MEPEXOAHbIX 60MOT;
20 - nnockme naHAWagTbl HU3MHHbLIX 6010T. VII. PeyHble gonuHbI:
21 - peyHble AONMHbI CO CNabOBbIPAXXEHHON MONMON MaNbIX PekK.
VIII. ¥Ypoumnwia: 22 - MOpPeHHbIE X0/IMbl; 23 - KaMOBbI€ XO0/IMbl;
24 - 030Bble rpafbl; 25 - 3010Bble rPsALbI;
26 - KOT/I0BVHbI BEPXOBbIX M MEPEX0LHbIX 60/10T;
27 - KOTNIOBVHbI HU3WHHbIX 60N0T; 28 - 03epHO-aNNt0BUaIbHbIE KOTNOBUHbI;
29 - cMNbHOBpPE3aHHble NOX6UHbI CTOKa C BOAOTOKaMU;
30 - cnaboBpe3saHHble NOX6UHbI CTOKA C BOLOTOKaMU

Fig. 2. Landscapes oftire Braslavskie Ozyora National Park
ill the rank of genera (I-V 1), species (1-21), and tracts (22-30).
I. Hilly-moraine-lacustrine landscapes: 1- medium-hilly-ridge.
Il. Kaine-moraine landscapes: 2 - medium-hilly; 3 - small-hilly;
4 - small-hilly-hollow. IIl. Moraine-lacustrine landscapes:
5 - hilly-wave; 6 - flat-wave; 7 - flat.
IV. Fluvioglacial landscapes: 8 - hilly-wave; 9 - gently sloping-wave;
10- flat-wave; 11 - flat.
V. Lacustrine-glacial landscapes: 12 - hummocky flat-wave with aeolian hills;
13 - hummocky flat-wave with eolian hills, depressions and ravines;
14 - hummocky flat-wave-hollow; 15 - hummocky with eolian hills and depressions;
16- hummocky; 17 - flat; 18 - flat with depressions and ravines.
VI. Lacustrine-swamp landscapes: 19 - convex upland and transitional swamps;
20 - flat lowland swamps. VII. River valleys:
21 - river valleys with weak floodplain of small rivers.
VIII. Traks: 22 - moraine hills; 23 - karne hills; 24 - esker ridges;
25 - eolian ridges; 26 - depressions of upland and transitional swamps;
27 - depressions of lowland swamps; 28 - lacustrine-alluvial depressions;
29 - deep ravines with streams; 30 - shallow ravines with streams
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ala 6/b

B/C r/d

O X0/IMMCTO-MOPEHHO-03epHble laHAWwadTbl [ KaMoBO-MOpeHHble NaHAwagTel [ MopeHHO0-03epHble NaHawagTbl
O BoaHO-Ne|HMKOBbIe NaHALagThl [ O3epHO-MeHNKOBbIE NaHawagTel [ O3epHO-60/10THbIE NaHALLIAgTbI
B PeyHble 10/IMHbI (1 YpOouuiLia XONMOB U Ipsig O YpouuLla KOTN0BUH [0 YpoumLLa IOXK6MH CTOKA C BOAOTOKaMM

Puc. 3. [ons nnowaamn naHaWwagToB, BKAKUYEHHbIX B ()YHKLMOHAbHbIE 30HbI
HauvnoHanbHoro napka «bpacnasckue 03epa», 0T NIOWAAMN 3TUX 30H, %:
a - 3anoBefHas 30Ha; 6 - 30Ha PEryMpPyeMoro UCrno/b3oBaHws;
B - peKpealnoHHas 30Ha; I - X03aWCTBEHHas 30Ha

Fig. 3. The proportion of the area of landscapes included in the functional zones
ofthe Braslavskie Ozyora National Park, from the area of these zones, %:
a - protected zone; b - regulated use zone; c - recreational zone; d - economic zone

O3epH0-6010THbIE NaHALWANTbI C OTKPbITLIMU 1 NECHLIMK 60/10TaMK Ha TOPGSHO-6010THbIX NOYBaX LUMPOKO
pacnpocTpaHeHbl B FOXKHOM YacTy napka. Mog Topdamm (MOLLHOCTb NOPOAL! COCTABAAET OT 140 7 M) 3a/ieraroT
03epHO-a/JIOBUASIbHbIE UM 03EPHBIE NECKU, CYNecHaHo-CYT/IMHUCTLIE OT/IOKEHNS, KOTOPbIe YaCTUYHO BbIXOAAT
Ha NOBEPXHOCTb B POPMe MUHEPasIbHbIX OCTPOBOB. ECTECTBEHHAs pacTUTENIbHOCTb NPEeACTaB1IeHa COCHOBLIMY,
nyLncTobepe3oBO-COCHOBLIMMU, YEPHOO/IbXOBLIMU 6OIOTHLIMW ecaMu, OCOKOBLIMU, CharHoBbLIMYU 60/10Ta-
MW. B rpaHuuax napka BblfeneHbl cnefytowmne Buibl 03epHO-6010THbIX lAaHALWANTOB:

* BbINYKJ/Ible BEPXOBbIE U NepexoaHble 60/10Ta C COCHOBLIMU, MYLIUCTOBEPE30BLIMU flecaMu, charHOBbIMM
6onotamy Ha TOPPAHO-6010THBLIX NoyBax (Bug 19);

* M0CKME HU3MUHHbIe 60/10Ta C YHePHOONbXO0BLIMU, MYLLINCTO6EPE30BO-HYEPHOObXO0BbIMMW IeCAMM N YUacT-
KaMu LUMPOKONNCTBEHHO-YEPHOONbX0BbIX /IECOB, OCOKOBbLIX 60/10T Ha TOPPSAHO-6010THLIX NoyBax (Bug 20).

B cocTaB 3anoBefHOI 30HbI BK/HOUEHbI BbIMYK/Ible BEPXOBbIE 1 NepexoaHblie 6010Ta (Bug 19), Ha OO KO-
TopbIX NpuxoauTcs 33,04 %. MNnowaab 03epHO-6010THBLIX NaHALLANTOB B 30HE PeryMpyemMoro Ucnosb30BaHus
cocTasnseT 16,27 %, 13 HUX Ha JOMO NAOCKMX HU3MHHbLIX 6010T (Bug 20) npuxogutcs 9,11 %. KOxHee 03. Apu-
BATbI 5,74 % 03epHO-00/10THbIX NaHALWAGTOB MENNOPUPOBaHbI U BKIOYEHbI B COCTAB XO3SACTBEHHON 30HbI.

KamoBO-MOpeHHble naHAwafTbl ¢ ecaMmy Ha 4epHOBO-NOA30/UCTbIX, MeCTaMM 3ab0/I04YEHHbIX NOYBax
pacnpocTpaHeHbl B CeBEPO-3anMafHoi yacTu napka. [as HUX XapakTepHO COYeTaHVe KaMOBbIX U MOPEHHbIX
XOJ/IMOB, KOT/IOBVH M 3aMafivH, KOTOpble YCNOXHAKT penbed. MouBeHHO-pacTUTENbHbIA NOKPOB NpeAcTaB/eH
y4acTKaMy COCHOBbIX, €10BO-COCHOBbIX, 6epe30BbIX /IECOB HA JePHOBO-NOL30/UCTbLIX, YaCTO 3a60/I04EHHbIX
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noysax. KOTNOBWHbI 3aHATbI COCHOBO-MYLUNCTO6EPE30BbIMU U YEPHOO/IbXOBLIMU 6OMIOTHLIMW 1eCamn Ha Top-
(hsIHO-60N0THbLIX MoyBax. B npefenax napka BblAeneHbl creaytoLine Buibl KAMOBO-MOPEHHbIX NaHALWaqTos:

* CPeAHEeXO/IMUCTbIE KAMOBO-MOPEHHbIE TaHALWLAa(ThI C eN10BO-COCHOBLIMM fIeCaMu Ha LlepHOBO-MOL30/UCTLIX,
MecTaMu 3ab0/I0UEHHbIX CynecHaHbIX U CYTIMHUCTLIX MOYBaX, C CENbCKOXO3ANCTBEHHbLIMW 3eMAsmMu (BUS, 2);

* MeJIKOXO/IMUCTble KaAMOBO-MOpPEHHbIe NaHAWadTbl C COCHOBLIMU NecaMu Ha 4ePHOBO-MOLA30UCTbIX
necyaHbIx noysax (sug 3);

* MENKO-XO/IMUCTO-KOT/IOBUHHbIE KAMOBO-MOPEHHbIE NaHAWadThl C e/10BO-COCHOBLIMU U GEpe30BbIMU
necamu Ha iepHOBO-MNOA30/IUCTbIX, MECTaMU 3a00/I0UEHHbIX CYMecUaHbIX 1 CYrIMHUCTBIX MO4YBaX, C COCHOBO-
NyLINCTO6EePE30BbIMU U YEPHOO/IbXOBbLIMM flecaMu Ha TOPGSHO-6010THBIX MOYBAX, C CEIbCKOXO03AACTBEHHbLIMU
3emnamu (sug 4).

Y4acTK/M KaMOBO-MOPEHHbIX NaHALWA(TOB BXOAAT B COCTaB BCEX PYHKLMOHaNbHbIX 30H HALMOHA/ILHOTO
napka, Kpome 3anoBefHOM. B rpaHuLax pekpeaLMoHHOM 30HbI OHM 3aHMMalOT HaMbo bLLYIO Nowaas - 25,30 %.
MesnKo-X0/IMUCTO-KOTN0BUHHbIE NaHAWadThl (Bug 4) cocTaBnatoT 15,19 % oT niowaan peKpeauoHHO 30HbI.
B rpaHuuax MeikoxXoIMUCTbIX NaHALWAadTOB C COCHOBLIMY SlecaMy Ha fepPHOBO-NOL30/IUCTbIX MecHaHbIX Noy-
Bax (BMA 3), 3aHMMawoWwmmn 4,49 % OT Niowaan peKpeaLroHHON 30HbI, Ha NOYOCTPOBE MEXAY 03epamMu
CtpycTto 1 CHyfbl OpraH130BaHbl TYPUCTUYECKUE CTOSHKU.

X0/IMUCTO-MOPEHHO-03epPHbIe NaHALWAaTLI C 1lecaMy Ha LepHOBO-MOA30/IMCTLIX NOYBAX PACNpPOCTPaHEHbI
He6oMbLINMK YYacTKaMun BLO/b 3aMafHOoW rpaHuLbl NapKa U NpeacTaB/eHbl CpegHe-X0IMUCTO-TPSA0BbLIMY
NaHAwadTamMy ¢ COCHOBO-€/10BbIMW NlecaMy Ha lepHOBO-NOA30/IUCTbIX, MeCTaMM 3a60/I04EHHbIX CyNnecyaHbIX
MoYBax, C CeIbCKOX03ANCTBEHHbIMY 3eMAsMU (BUA 1). YuacTkn naHawadta, 3aHATbIe CeNbCKOX03ANCTBEH-
HbIMU 3eM/IIMU, BKJTHOUEHbI B X03MCTBEHHYH) 30HY MapKa, a y4acTKW, 3aHATbIE JIECHbIMMW 3eM/ISIMU, - B 30HY
perynmpyemoro Ucrnosib30BaHns U peKpeaLMoHHY0 30Hy. B rpaHuuax 3anoBefHOM 30HbI XONMUCTO-MOPEHHO-
03epHble NaHAWadThl He BCTPeYatoTCs.

MopeHHO0-03epHble NaHAWafThI ¢ 1ecaMu Ha AepHOBO-MOA30UCTLIX MOYBaxX (hparMeHTapHO NpeLCcTaB/eHbI
Ha BCeil TeppUTOPMU HaLMOHA/TbHOTO Napka. Hambonblume No nowaan y4acTku BCTPEYatoTCs B LeHTPasIbHOM
W 10ro-3anafHoi yacTax napka. Penbed ABNSeTCA MAOCKUM, NIOCKOBOSHUCTLIM, MECTaMW XO/IMUCTO-BOTHU-
CTbIM, MPeobnafatoT LepHOBO-NOA30/IMCTbIE, HACTO 3260/104EHHbIE MOYBbLI. ECTECTBEHHbIN pacTUTENbHbIV NO-
KPOB NPeACTaB/IEH eN0BbIMU, LLUIMPOKONUCTBEHHO-E/10BbIMU, MENKOIMCTBEHHbIMW NecaMu. B rpaHuuax napka
BblAefleHbl CnefytoLme Buabl MOPEHHO-03EPHbIX NaHALLA(TOB:

* XO/IMUCTO-BOJIHUCTbIE MOPEHHO-03€epHble NaHALWAPTLI C €/10BO-COCHOBLIMU, COCHOBLIMU U 6epe30BbIMU
necamu Ha lepHOBO-NOA30UCTbIX, MecTaMy 3a60104EHHbIX CYTIMHUCTBIX 1 CYMecyaHbIX Noysax, ¢ CeIbCKo-
X035ACTBEHHbIMUK 3eMnsmu (BuUg 5);

* M/I0CKOBO/IHNCTbIE MOPEHHO-03epHbIe NaHALadTbl C e/10BO-COCHOBLIMMK, Gepe30BbIMM flecaMun Ha fep-
HOBO-MOA30/MCTbIX, MeCTaMK 3a60/I04EHHbIX CYNecYaHblX U MecyaHbIX NoYBax, C CeIbCKOX03AMCTBEHHbLIMM
3emnamu (sug 6);

* M0CKNE MOPEHHO-03epHble NaHAwadpTbl C €10BO-COCHOBLIMU, Gepe30BbIMU fleCaMM Ha AepHOBO-Noj-
30/IUCTbIX, MecTaMmn 3a60/104EHHbIX NEcYaHbIX U cynecyaHbiX noysax (Bug 7).

MopeHHO-03epHble NaHALWadTbl NpeacTaBneHbl HeGoMbLLUMK M0 NAOWAAN YH4ACTKAMU BO BCEX (PYHKLMO-
Ha/lbHbIX 30HAaX Mapka, Npy 3TOM KX naowaas Bapsupyetcs ot 0,65 % B 3anoBefHO 30He fo 10,32 % B X034iA-
CTBEHHO 30He. XOIMUCTO-BO/IHUCTbIE Y NIOCKOBOSTHUCTbIE MaHAW A Thl C MAXOTHONPUTOAHLIMUW U TYTOBLIMU
3emaamMu (BUAbl 5 1 6) NPerMyLLeCTBEHHO BKIKOUEHbI B XO3AMCTBEHHYHO 1 PEKPEALMOHHYH 30HbI, a M0CKMe
MOPEHHO-03€epHble NAaHALWANTbLI C eCTECTBEHHbLIM PaCTUTE/IbHbLIM MOKPOBOM - B 30HY peryimpyemMoro uc-
Mo/Ib30BaHMA 1 3anoBefHYI0 30HY. B rpaHuuax MopeHHO-03epHbIX NaHALWAapToB HaxoaaTcs r. bpacnas v pag
CeNbCKMX HACENEeHHbIX MYHKTOB, 3eM/IN KOTOPbIX OTHOCATCS K BHYTPEHHER 0XpaHHOM 30He.

BofHO-nefHMKOBbIe NaHAWadTbl € ecaMu Ha LepHOBO-MOA30/IUCTLIX NOYBAX BCTPEYATCS (PparmeH-
TapHo. Penbed 34ech ABNSETCA AOCTATOYHO Pa3HOO6Pa3HbIM, BCTPEYAKOTCA YUYaCTKN XONMUCTO-BOHUCTbIX,
NNOCKOBOSTHUCTBIX, MJOCKMX PABHWUH C KaMamu, 03aMu, AOHaMWU, KOT/I0BUHaMKU U N0X6MHaMK cToKa. ou-
BEHHO-pPacTUTeNbHbIV MOKPOB NpeAcTaBieH NPpenMyLLecTBEHHO COCHOBbLIMU NecaMiu Ha epHOBO-MOA30/NCTbIX
necyaHbIX NOYBaxX U COCHOBO-NYLUNCTO6EPE30BLIMY Y YEPHOO/IbXOBbLIMM SIeCaMUN Ha TOPQPAHO-6010THBIX NOYBaX.
B rpaHuLax napka BblgeneHbl cnefytoume Buabl BOAHO-NeJHUKOBbLIX NaHALWagToB:

* XO/IMUCTO-BOJIHUCTbIE BOAHO-NEeAHNKOBbIE NaHALA(TbI C COCHOBLIMMW flecamMu Ha AepHOBO-MOA30/UCTbIX
necyaHblx noysax (ug 8);

* [0JI0rOBOJSIHUCTbIE BOAHO-NEAHUKOBbIE NaHALIA(MTbI C OTAENbHBIMU XO/IMaMU U KOTNI0BUHAMU, C COCHOBbI-
MW flecaMu Ha lepHOBO-MOA30/IMCThIX MecHaHbIX NoYBax, COCHOBO-MYLLNCTOOEPE30BLIMU U YEPHOO/IbXOBLIMU
necamu Ha TopAHO-60/10THBLIX NoyBax (Bug 9);

* MOCKOBO/IHUCTbIE BOAHO-NEAHVNKOBbIE NaHAWAMTLI C COCHOBLIMUW flecaMy Ha AepHOBO-NOA30/UCThIX
necyaHbIX MOYBax, C CE/IbCKOXO3ANCTBEHHbIMK 3eMaamMu (Bug 10);

* M0CKWUE BOAHO-NEeLHUKOBbIE NaHAWAPTbI C COCHOBLIMMW JiecaMW Ha AepHOBO-NOA30/INCThIX MecyaHbIX
Mo4yBax, C Ce/IbCKOX03ANCTBEHHbIMU 3eMaAMM (Bug 11).
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3HauuTenbHas 4yacTb TEPPMTOPUM BOAHO-NTEAHUKOBBIX lAHALWA(GTOB BKAKOUEHA B COCTaB peKpeauunoH-
Holi (18,98 %) 1 BHYTpeHHen oxpaHHol (23,56 %) 30H. BogHO-NneaHMKOBbLIE NaHAWARTLI NPeACTaB/EHbI
He6oNbLWNMK N0 M/OWAAN YyYaCcTKaMy B rpaHMLax 30Hbl PEryIMPYEMOro UCMO0Ab30BaHUA U X03AACTBEHHOM
30Hbl. Y4acTKM naHAwadTa, 3aHATbIE CENIbCKOXO03NCTBEHHLIMMW 3EM/ISIMM, BK/IHOUEHb! B XO3ANCTBEHHYHO 30HY
HaLMOHAIbHOTO MapKa, a y4acTKW, 3aHATbIE JIECHbIMW 3eMISMU, - B 30HY PEryavMpyemMoro Mcnonb3oBaHus
N PEKPEALVIOHHYIO 30HY.

NaHgwadT peyHbIX SOMWH CO CNaboBbIPAXXEHHOI NOMMO MasiblX PEK C y4acTKamu SIyroB Ha afoBuab-
HbIX [JePHOBbLIX 3a00/10UEHHBIX MOYBAX, YEPHOObXOBLIMU IECAMU WM HU3MHHLIMU TPaBAHbIMU 60N0TaMK Ha
anoBUaNbHbIX TOPMPAHO-60M10THLIX MoyBax (BUA 21) pacnpocTpaHeH B A0NWHe p. [pyiku, NpoTeKatoLlei
B[,0/1b BOCTOYHOI FpaHuLbl Napka. MpupoaooxXpaHHbie OrpaHMYeHNs 34ech CBSA3aHbl C COBNIOAEHNEM PEXUMOB
BOA0O0XPaHHbIX 30H 1 MPUBPEXHBIX MNO/OC.

B uenom pacnpocTpaHeHue aHTPOMNOreHHO NpeobpasoBaHHbIX laHALAahTOB COOTBETCTBYET PEXUMaM OX-
paHbl 1 UCMO/b30BaHMS TEPPUTOPUM (DYHKLMOHAIbHBIX 30H HALMOHANbHOIO MapKa M BHYTPEHHeR 0XpaHHO
30HbI (puc. 4).

3anosefHas 30Ha

30Ha perynmpyeMoro 1crosb30BaHus
PeKpeaLMoHHas 30Ha
XosaiicTBeHHas 30Ha

BHyTpeHHASA oxpaHHas 30Ha 88,58

Puc. 4. [lons aHTPONOreHHOo Npeo6bpa3oBaHHbIX NaHALWANTOB B rpaHMLAaX (YHKLMOHANbHBIX 30H
HaumoHansHoro napka «bpacnasckue o3epa», %

Fig. 4. The share of anthropogenically transformed landscapes within the boundaries
ofthe functional zones ofthe Braslavskie Ozyora National Park, %

OTCyTCTBME aHTPOMOreHHO HapyLLEHHbIX 3eMeflb BbICTYNaeT 0653aTe/lbHbIM TPEOOBAHNEM K COXPaHEHUIO
NaHAWwagTHOro 1 6MONOrMyYecKoro pasHoobpasnsa B 3anoBefHON 30He. [aHHOe TpeboBaHMe Co6MOAAETCS
B HauunoHanbHOM napke «bpacnaBckue o3epa». B 30He perynMpyeMoro Ucnofb3oBaHUs 40N aHTPOMOreHHO
npeobpasoBaHHbIX NaHAWAMTOB ABNAAETCA He3HaUnTeNbHONM (0Kono 14 %). 910 CBA3aHO C OCOBEHHOCTSMM
BEAEHNSA 1ECOX03ANCTBEHHON AeATEeNIbHOCTU (Hannume NecHbIX AOPor, NPOTMBOMOXApPHbIX NOMOC, Y4aCTKOB
CaHUTapHbIX pyboK). B pekpeaLoHHOI 30He f0N4 aHTPOMOreHHO TPaHC(HOPMUPOBaHHbIX YHaCTKOB NaHLad-
TOB AoCTuraeT y>ke 24 %. B X0391CTBEHHOI 30He A0S CENIbCKOX03ANCTBEHHbIX 3eMe/Ib COCTaB/MSAET 0K0M0 60 %,
a BO BHYTPEHHE OXPaHHOW 30He, B KOTOPYH BK/IHOUEHb! HAaCENEHHbIE MYHKTbI, 4ONA TPaHCHOPMMPOBAaHHbIX
3emMe/ib 3aKOHOMepPHO BO3pacTaeT noyTtu o 89 %.

YCTaHOB/EHHbIE B HALMOHANIbHOM NapKe NPUPOLOOXPaHHbIE PEXUMbI (PYHKLNOHANbHbIX 30H NO3BONAIOT
BbIMOMHATL 33a4a4M N0 YCTONYMBOMY YNPaBIEHNIO ero TEPPUTOPUER N COXPAHEHWUIO NaHALWA(TOB.

3akKntoueHue

Pa3paboTaHHbIn 30 KACC co3faH Kak kopropaTusHas NoHOPYHKUMoHanbHas MC-nnatopma, BKIKOYako-
was B ce6a MNNC-cepBep, Be6G-nopTan, cUCTEMY ynpaBneHns 6asamm faHHbIX, HacTo/bHble MC-KoMniekcsl
n MobunbHble TC. CTpykTypHo 30 KACC cocTtomT 13 natu MNAC-y3noB, pacnofioXXeHHbIX B HaLMOHabHbIX
napkax n bepesnHckoMm 6uoctepHoM 3anosegHuke. 30 KACC Bk/tovaeT KapTorpao-uHHOopMaLuoHHbIN
1 CNPaBOYHO-UH(POPMALMOHHbIA KOMMOHEHTLI. B cocTaB KapTorpao-MHHopMaLMOHHOTO KOMMOHEHTA BXOANUT
uncposas naHgLwapTHaa kapta Maclutabda 1: 100 000, koTopas pa3paboTaHa Ha 6ase LMpoBbIX TEMATUYECKNX
mMaTepuanos, NPUBELEHHbLIX K eIVHOIN CUCTEME KOOPAUHAT U NPOEKLUN.

MpoBefeHHOe MccnefoBaHUe MOKa3ano COXHOe NaHAwaghTHOe CTPOeHMEe HALMOHAILHOTO napka, B rpa-
HMLLaX KOTOPOro BblfeneHbl 7 pofoB 1 21 Bug naHawagros. Hanbonee pacnpocTpaHeHbl 03epHO-NeAHUKOBbIE
NaHawadTel, 3aHumatrowme 30,8 % ot nnowanm napka. Jons 03epHO-60/10THLIX U KAMOBO-MOPEHHbIX NaHj-
wagToB cocTasnget 11,1 n 8,6 % OT nnowaam napka COOTBETCTBEHHO.

B cocTaB 3anoBefHON 30HbI BK/KOYEHbI COXPAHUBLUMECA B €CTECTBEHHOM COCTOSHUW Y4YacCTKM NAOCKUX
03epHO-/NIeJHUKOBbLIX NaHALWAMNTOB C NOXOMHAMMW U KOT/IOBUHAMM, & TakXKe 03epHO-00/10THbLIX NaHALWagpToB
C BbINYK/bIMW BEPXOBbIMU U MEPEXOHbIMU 6010TaMU. B 30He perynmpyemoro Ucnonb3oBaHus NpeacTas/ieHb!
BCe BCTpeyaroLuecs B HaLMOHaNbHOM Napke BUAbI NaHALWAPTOB, a X HE3HAUMTeIbHaa TpaHcdhopmauns (14 %
OT MAOLWaan 30HbI) CBMAETENLCTBYET O COXMBLUEMCS 34€Cb YCTOMYMBOM MPUPOAOMNOb30BaHMU. B cocTas
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peKpeaLOHHO 30Hbl BXOAAT YHaCTKM KaMOBO-MOPEHHbIX, BOLHO-/1EHNKOBbIX, YHACTUYHO MOPEHHO-03EPHbIX
1 03epHO-NeAHMKOBBIX NaHALWAMTOB, CPeAN KOTOPbIX 40/ aHTPOMOreHHO Npeobpa3oBaHHbIX aHAWagToB co-
CTaBNseT 24 % 0T NNoLasmM 30Hbl. X039MCTBEHHAs 30Ha Mapka COCTOUT B OCHOBHOM W3 CE/IbCKOX03AUCTBEHHbIX
3emesb (60 % OT naowasim 30Hbl) NPEUMYLLECTBEHHO B FpaHMLaX 03epPHO-NeAHUKOBbLIX U KAMOBO-MOPEHHbIX
naHAawagToB.

ConpsKeHHbI aHaM3 NaHALWapTHOro CTPOEHUS U (PYHKLMOHAILHOIO 30HUPOBaHMS HauoHansHOro nap-
Ka «bpacnaBckue o3epa» Mokasas, YTo yrnpaBneHue TeppUTOprei NapKa ABAseTcs 4OCTaTOYHO YCTONYUBLIM,
YUUTbIBAKOTCA €€ NaHAWaPTHbIE 0CO6EHHOCTN M 06ecnevmBaeTca CoOXpaHeHMe NaHaWapTHOro pasHoobpasus.
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NCIMOJIbBOBAHVNE TEOVNH®POPMALIMOHHbIX
TEXHOJIOTMIN ANnA ®OPMWNPOBAHWA
CMNEUNMANBHOW KAPTbI YCNOBUI MNMPOXOANMMOCTN

A. C. HEPEHKOLM 4. M. KYPNTOBNY1

Benopycckuit rocygapcTBeHHbIi yHuBepcuTeT, np. HesasucumocTu, 4, 220030, r. MuHck, benapychb

OnucaHa MeTOMKa CO3/laHMA KapTbl YCNOBUI NPOXOAUMOCTU MECTHOCTH C UCMONb30BAHWEM NPOrPaMMHbIX MPOAYK-
TOB KOHCTPYKTOPCKOro 610po «MaHopama» U nporpaMMHoO-MHGOPMaLMOHHOTo KoMnaekca «CocTaBfieHne cneLunanbHoii
KapTbl», pa3pa6oTaHHOro O6beUHEHHBIM UHCTUTYTOM Npo6nem nHpopmaTtukn HAH Benapycu. PaccMOTpeHbl U Npo-
aHaNn3npoBaHbl NCXOAHbIE KapTorpaguueckne Matepuansl 4ns COCTaBNEHMA KapT YCNOBWIA MPOXOAUMOCTH. B pesynbTaTe
UX N3YYeHWs BbISBNEHbI 0COBEHHOCTM B NPaBMax LM(GPOBOro 0NMcaHus BEKTOPHbIX 06bEKTOB TOMOrpaduuecKmnx Kapr,
He NMOo3BONAKOLME CO3/aBaTb KAUYeCTBEHHbIE KapTbl YCNOBMIA MPOXOANMOCTM. BHECeHbl U3MEHEHUs B 3Tu NpasBuna. B3a-
MeH TUMONOrMM KapT NPOXOAUMOCTY NO Ce30HaM roJa PeKOMeHA0BaHa Knaccupukayms no KAMMaTUu4eckKumM U NorogHbIM
YCNOBUAM, KOTOpPasi 0CHOBAHA Ha OLEHKE MOBEPXHOCTHOIO COCTOSHMA FpyHTa. CocTaBneHa KapTa npoXoAMMOCTH AN Tpa-
AULUMOHHOTO NOAX0Aa, NpeaHa3HauYeHHOro AN BreyaTKU B aHaNoroBble Tonorpaguyeckne KapTbl. B LeNsax NoBbIWEHUA ee
MH(HOPMATUBHOCTM pa3paboTaHbl HOBbIE YCNIOBHbIE 3HAKMW. [15 reoMH(pOopMaLMOHHOro NoAXoaa, npejHasHaueHHOro Ans
MCMOMb30BaHWUA B 9EKTPOHHOM BapuaHTe, CO3/laHa KapTa YCNOBWI NPOXOAUMOCTY B LieNsX ee NPUMEHEHNS C AaHHbIMK
AUCTAHUWOHHOTO 30HAMPOBAHMUSA 3eMAU U rpagom gopor. Ans pa3paboTKyM KapThl MPOXOAUMOCTM NMPeanoXeHo Npuse-
yeHue cneumanucToB No reoMHPOPMALMOHHBIM CUCTEMAM, a TaKXKe CNeLmnanncToB B cpepax MHXKEHEPHbIX BONCK 1 pas-
BeflKM, 06M1afal0 L UX 3HAHUAMM O TAKTUKO-TEXHUUECKIUX XapaKTepuCcTMKax NpUMeHAEeMOro BOOpyXXeHus. CaenaH BbiBOJ
0 HEO6X0AMMOCTU cO3aHnA AN Pecny6anku benapycb v NpuneraloLWnx K Heit TeppuTopUiAi Tonorpagmyeckoii 0CHOBbI
6e3 pasfeneHns No HOMEHKIATYPHbIM INCTaM C Y4eTOM COBPEMEHHbIX TPe60BaHW, KOTOPbIe NPeAbABAAOTCSA K BOWCKAM.

Kntouesble cnoBa: KapTaycnoBMil NPOXOAUMOCTM; LUDPOBLIE TONOrpanieckne KapTbl, reONH(HOPMaLMOHHbIE TEX-
HOMOrKKW; cneymnanbHble KapTbl MECTHOCTU; MPOXOANMOCTb MECTHOCTHU.

THE USE OF GEOINFORMATION TECHNOLOGIES
FOR THE FORMATION OF A SPECIAL PASSABILITY MAP

A.S. CHERENKOgD. M. KURLOVICHa

Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus
Corresponding author: A. S. Cherenko (cherenko@ bsu.by)

Using software products of the design bureau «Panorama» and the software and information complex «Compilation of
special map» developed by the United Institute of Informatics Problems ofthe National Academy of Sciences of Belarus,
the methodology for creating a passability map is described. The initial cartographic materials for their creation are con-
sidered and analysed. When studying them, the features in the rules of digital description ofvector objects of topographic
maps were revealed, which do not allow to create a high-quality passability map, therefore, changes for them were pro-
posed. Instead of dividing the passability map by seasons, a classification based on climatic and weather conditions based
on the surface condition of the soil is proposed. A passability map was created for the traditional approach designed to be
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imprinted into analog topographic maps. To increase its informativeness, new symbols were developed. For the geoin-
formation approach intended for use on a computer, a passability map was created for sharing with remote sensing data
and a graph of roads. It is proposed to involve GIS specialists, engineering troops, intelligence, with knowledge of the
tactical and technical characteristics of the weapons used in the development of the passability map. Itis concluded that it
is necessary to create a topographic basis for the entire the Republic of Belarus and the adjacent territory without dividing
by nomenclature sheets, taking into account modern requirements that are imposed on the troops.

Keywords: passability map; digital topographic maps; geoinformation technologies; special terrain maps; terrain passability.

BBegeHune

Mpu NnaHMpoBaHMM NPOBEAEHMNS BOEBbIX AeACTBUIA TLLATEIbHOE U3YYEHME 1 BCECTOPOHHASA OLEHKA TaKNX
TAKTUYECKMUX CBOMCTB MECTHOCTU, KakK MPOXOAMMOCTb, YC/IOBUA MACKUPOBKMW, HabMOLEHNS, BESEHNUS OrHS,
OPVEHTUPOBaHUSA W 3aLUTbI, ABNSAIOTCA OLHUMMW U3 K/KOYEBbIX PAKTOPOB, KOTOPbIE B/MAKOT HA NPUHATUE
peLueHns KOMaHAMPOM, U MpY rpamoTHOM aHann3e o6ecneynBaloT NMPEUMYLLECTBO MNepes NPOTUBHUKOM [1].
HecMOTps Ha 3HauMTeIbHOE TEXHO/IOMMYECKOE Pa3BUTKE, C TeUEHNEM BPEMEHMW BINAHME CBOCTB MECTHOCTU Ha
npoLecc BefleHNs 605 He NOTEPANO aKTyalbHOCTU, HO U3MEHWUIUCH CPefiCTBa ee U3yUeHUs. Tak, ¢ NosABIeHNEM
reonHMOpPMaLMOHHbIX CUCTEM CTa/IM BO3MOXKHBIMU MHTErpauus OrpoMHOro KoJiM4yecTBa MH(popmawmm o MecT-
HOCTK, obecneyeHne NpoLefyp ee aHanM3a, NPOrHo3a v BU3yanun3aunm MHCTPYMeHTaprem asTomaTunsauum. 3To,
B CBOIO 0Yepe/ib, paclnpseT coCTas CO3/aBaeMblX CPeACTB TOMOreoe3nyeckon MHpopmauum TpaguLnoHHoOM
CUCTEMbI TOMOreoe3nyeckoro obecneveHuns n TpaHchopmupyet ee B cuctemy MNC-o6ecneyeHns BOEHHbIX
[lecTBUIA, KOTOpas COOTBETCTBYET COBPEMEHHbBIM KOHLEMLMAM BeieHNS BOEHHbIX AeACTBUIA Ha OCHOBE TeX-
HOMOrMYECKOro 1 MHPOPMaLMOHHOI0 NpeBocxoAacTBa [2].

CneymanbHble KapTbl (CK), co3gaBaeMble B LONOMHEHWE K TPaAMLMOHHBIM Tonorpagmyeckum Kaptam (TK),
NO3BOAAOT NONYUYUTb AaHHbIEe, HEOOXOAUMbIE AN OPraHMN3aLMm NepeiBUMKEHNS BONCK U UX HABUT ALK, CBEAEHNS!
0 TaKTUYECKMX CBOMCTBAX MECTHOCTU W APYryto cneuunanbHyo nHhopMaumo. PakTnyeckm oHU NpeacTas-
NAT co6Oli pe3ynbTaT aHanM3a COCTOSHUA OKPYXXatoLLeld cpedbl U ee BAUAHUA Ha NJaHUpPOBaHWe U BeAeHMne
BOEHHbIX gelicTeuid. CK, B cpaBHeHuM ¢ TK, gatoT 6onee feTanbHble CBEAEHUS 0 MECTHOCTU M YMEHbLUIAKOT
BpeMSsi, HeO6X0AMMOe KOMaHAMPY Ha MPUHATUE PeLUeHus.

OfHVM M3 CaMblX 3HAYMMbIX CBOWCTB NaHALaghTa ABASETCS NPOXOAUMOCTb MECTHOCTU, MO KOTOPO Mno-
HUMaeTCs CTeneHb JOCTYNHOCTU MECTHOCTU ANA ABMKEHUA GOEBbIX Y TPAHCMOPTHbLIX MALUWH, a TakKe ypo-
BeHb €e BANAHMS Ha BO3MOXHOCTb MaHEBPUPOBAHMSA 1 CKOPOCTL nepeasuxeHns [1]. HegooueHrBaHmMe 3TOro
TaKTUYECKOro CBOMNCTBA MOXET NPMBECTY K MOTEPE TEXHUKMU U IMYHOTO COCTaBa Npu ABUXKEHUW BHe LOPOrU
W, KaK CNefCcTBue, K HEJOCTUMXKEHMIO LieSi BOEHHbIX AeACTBUMA UK AaXKe K NOPaXKeHWIO.

VccnenoBaHus NPpOXoAMMOCTY MECTHOCTW NPOBOAUIUCE MHOTMMM YUYeHbIMU B Pa3/IMYHbIX HaYy4HO-1CCneno-
BaTe/IbCKUX YUpeXaeHMsAX. X MPOeKTbl COCPEAO0TOUEHbI HA aHA/IN3e BAUSHUA Ha NPOXOAMMOCTb Kak OTAeNbHbIX
(hakTOpOB (pacTuUTeNbHOCTb [3], CHEXHBbIN NOKPOB [4], rpyHThI [5]), TaK 1 COBOKYMHOCTW (PakTopoB [6-8].

CTONT OTMETUTbL UCCEL0BAHUA BAUAHUA HA NPOXOLMMOCTb COBOKYMHOCTU (PaKTOPOB, MOCKOJIbKY OHU
ABNAOTCSH Hanbonee akTyanbHbIMU U MEPCNEKTUBHBIMU C TOUKW 3peHNst Ucnonb3oBaHus MC-TexHonoruii.
Han6onee nosHO 1 NOAPOGHO OLEHKa NPOXOAMMOCTU C UCnonb3oBaHueM MAC-TexHonoruii gaHa B UCTOUHU-
ke [7]. MeTofuKa NOCTPOEHNS B HEM COCTOUT U3 C/IEAYHOLLMX AeACTBUIA:

* pasfeneHnst MECTHOCTU Ha iYenCTble 061acTW YCTAHOB/IEHHOI 0 pasmepa, COOTBETCTBYIOLLME ONpejesieH-
HOMY BOMHCKOMY (hOPMUPOBaHMIO, KOTOPOMY TpebyeTcs KOpuaop NPOXOAUMOCTU YCTaHOBAEHHOMN LUMPUHbI:
4yeM MeHblUe fYeiika, TeM TOYHee pesy/bTaT (3TO BeAEeT K 60/1ee COXKHBIM BbIUUCAEHNSM);

* MPUCBOEHUSA 3HAYEHWS MHAEKCA NPOXOAUMOCTM paHee CreHepupoBaHHbIM AYEUCTbIM 061acTAM, rae 3Haue-
Hue 0 COOTBETCTBYET MO/IHOCTHLHO HEMPOXOAMMOA MECTHOCTU, @ 3HaYeHne 1- MOMHOCTHIO NPOXOAMMOI MECTHOCTM;

* npeobpa3oBaHKs paHee CreHeprpOoBaHHbLIX KapT MPOXOAUMOCTU B rpad, COCTOALMIA U3 pebep 1 y3/oB,
rfe Kaxzaomy pebpy npucsamBaeTcs 3HaYeHue MHAeKCa MPOXOAUMOCTHY;

* WCK/IOYEHUs U3 MOJenu y3noB 1 pebep, nepecekaroLnx HENPOXOAUMble TEPPUTOPUM (34aHKNS, BOLHbIE
06beKTbI 1 ap.);

* OnpefeneHns onTUMaIbHOTO MapLUpyTa ABVKEHUA MEXAY ABYMS TOUKaMMU,;

* 3KCMOpTa CreHepMpoBaHHbIX MapLIpyToB B (hainn popmarta SHP.

Oco60ro BHUMaHMA 3aCnyXXnBarT Ny6anKauun, B KOTOPbIX ONUCbIBaeTCA Mogenb MobunbHoctTM NRMM
(NATO reference mobility model). JaHHas mogenb npeacTaBaseT co60i COBOKYMHOCTb YPaBHEHWIA 1 anro-
PWUTMOB, NMO3BOJIAIOLLMX NPOrHO3MPOBATL NepeaBKeHe BOEHHOM TEXHUKI MO nepeceveHHoin mecTHocTw [9; 10].
B OCHOBY C03faHNs 3TUX YPaBHEHWUIA U anrOPUTMOB MOJSIOXKEH PSA CTaHAAPTU3NPYHOLMX JOKYMeHTOB [11].

B Boopy>keHHbIX cuiax Pecny6nnkm benapycb aHain3 1 OLeHKa MECTHOCTM, B TOM YKC/E ee NPOXOAUMOCTH,
OCYLLECTBNAKTCA B COOTBETCTBUM C Y4ebHbIMW NocobmAMU [12-14]. OCHOBHbLIM M3 HUX ABNAETCS yyebHOe

'STANAG-3992. Military geographic documentation. Terrain analysis. AGeoP-1 (A) [Electronic resource]. URL: https://standards.
globalspec.com/std/464406/STANAG%?203992 (date of access: 06.07.2021).
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noco6ue [14]. B aTMX UCTOYHUKAX PaCKpbITa METOAMKA OLLEHKN MECTHOCTM MO YCOBMAM MPOXOAMMOCTN 6e3
ncnonb3oBaHus MMC-TeXHONOMWiA, T. e. BPYUHYH0. MNMpumeHeHne MNC-TEXHOMNOMUIA NpU aHanm3e U OLEHKe
NPOXOAMMOCTM ONMNCaHO B y4ebHOM nocobum [15].

B co0TBETCTBMU C UCCEL0BAHHLIMU MTepaTyPHbLIMU UCTOYHUKAMMW OCHOBHbIM KapTorpauyecknm cnoco-
60M M306paXKEHMS NPOXOANMOCTI ABASIETCS CNOCO6 KaueCTBEHHOro (POHa. B CBOIO o4vepefb, B 60NbLLUMHCTBE
C/ly4yaeB MECTHOCTb [lefINTCHA Ha TPWU OCHOBHbIE TPYMMbI:

* MPOXOAVMYIO;

* TPYLHOMPOXOAMMYIO WM OFPaHUYEHHO NPOXOAUMYIO;

* HEMNPOXOAUMYIO.

3710 pa3feneHne 0CHOBaHO Ha aHa/IN3e Y OLLEHKE BIMSHUA Pa3fiMyHbIX (hakTopoB (penbed, pacTUTENIbHOCTb,
ruaporpaus, HacefleHHble NMYHKTbI, 4OPOXHAsA CETb, KNUMAT U T. 4.) Ha TArOBble BO3MOXHOCTU TPaHCMNOPTHbIX
cpefcTB. B KayecTBe nokasateneid, Ha 6a3e KOTOPbIX OLEHUBAETCS CTereHb NPOXOLMMOCTU MECTHOCTU, Bbl-
CTYNalT KONMYECTBEHHbIE (DU3NYECKME BEANYMHBI, MOMTYYEHHbIE MYTEM M3MEPEHUI TaKMX XapaKTepucTuk,
KaK KpYyTU3Ha CKAaTOB, PACCTOAHME MeXAY AepeBbAMU, TOMLWMHA CTBOMOB [lepeBbeB, LUMPUHA U TNy6UHA pek
M KaHanoB, TOMLWMHA NbJja Ha BOJOEMaX, 3a00/104EHHOCTL 1 (IU3MYECKUIA cocTaB rpyHTa. Takoi noaxog no-
3BOMISIET KOMaHAMPY COCTaBWTb MJaH ABUKEHWS BOWCK 1 N0 BO3MOXHOCTU MPeA0TBpaTUTL MapLUpyThl, nepe-
CeKarolLme HenpoXoauMble U TPYAHOMPOXOANMbIE 30HbI.

MepBOHa4anbHO pa3feneHneM TePPUTOPUM Ha 30HbI MPOXOAMMOCTU BPYUYHYIKO 3aHMMASICA OMNbITHBIA MC-
NOMIHWUTESb, KOTOPLINA 6blN1 B COCTOSAHWUM NPOaHaIN3MpPoBaTb MECTHOCTb C YUYETOM BCEX BbILLENEPEYNUCIEHHbIX
KpuTepneB. COOTBETCTBEHHO, 3TO 3aHMMaN0 MHOr0 BpemMeHu 1 Tpe6oBasio OT KapTorpada 60/bLIoro onbITa.
C BO3HMKHOBeHUeM 'MC nosiBuiacb BO3MOXHOCTb NMPOBECTM aBTOMaTU3UPOBAHHbIA aHaIM3 MEeCTHOCTM Ha
OCHOBe LMPOBbIX AaHHbIX U COCTaBUTb KapTy ycnoBuii npoxogmumocTtu (KYTT). Ponb UCMONHWTENS 3aKtoYa-
€TCA B TOM, YTO6b! 33/laBaTb NapaMeTpbl KapTbl: TUM U XapaKTEPUCTUKN TEXHUKMN, KNMMATUYECKUE U NOTrOAHbIe
YCNOBUS, 3aHATbIE NPOTUBHUKOM TEPPUTOPUM U Ap.

ABTOMaTU3MpoBaHHOe cocTaBneHne KYT1 peannsoBaHo B NporpammHo-nHhopMaunoHHoM komnnekce (MAK)
«CocTtaBneHne CK», koTopblii paspaboTaH O6beMHEHHbIM MHCTUTYTOM Npobnem MHdopmaTnkn HAH be-
napycu. C BekTopHbIX TK 6epyTca Bce Heobxoammble AaHHble ans noctpoeHus KYT mectHocTu. Ha atux
KapTax 0ToOpaXKarTCA TPY 30HbI N0 YPOBHIO NMPOXOAUMOCTY MECTHOCTM C YH4ETOM CE30HOB rofa, Kopugopsl
MPOXOAMMOCTY C rpafaLneli CKopocTy ABUKEHNS MO HAM (CYLLEeCTBYIOLLasA AOPOXHaAsA CeTb ABAETCA ANS HUX
OCHOBOIA), a TaKXKe KnacCMpuLMpoBaHHble B 3aBUCMMOCTU OT XapaKTepMCTMK MOCThI. Takxe Npu COCTaBMEHNN
KYT1 ecTb BO3MOXHOCTb 3afjaTb XapaKTePUCTUKN TEXHUKM, AN KOTOPOI CO34alTCa 3TW KapTbl, U TeKyLlee
COCTOSIHME MECTHOCTM, AntdepeHLMPOBAHHOE C Y4ETOM MOrofHbIX ycnosuii (puc. 1). CTOMT 0TMETUTb, YTO
MNK «CocTtaBneHne CK» B nepsyto o4vepedb npefHasHauveH ana nogrotoBku CK K usgaHuio, a He gns umc-
nonb3osaHusa ux s NMC.

Puc. 1. W3paHue KYT B NMNK «CocTtasneHne CK»

Fig. 1. Creating a passability map in the software and information complex
«Compilation special map»
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BBuAy TOro 4To JaHHbIX, COAepXalmxcs B UUPpoBbix TK, nMeeTcs HeAOCTaTOUYHO U AONONHUTENbHbIE
MCTOYHUKMN He MPUMEHSIOTCS, KapTorpagy NpUxXoAnTCs 3HaUUTeNbHO fopabaTbiBaTh CreHepupoBaHHble KYTI
BPYYHYIO 13-33 HEKOPPEKTHOIO KOHEYHOMO pPe3y/bTara, YTo YMeHbLUAeT 3PPeKTUBHOCTL MCNONb30BaHUSA BO3-
MOXXHOCTE aBTOMaTM3MPOBaHHOI0 cocTaBneHus UndpoBbix KYT1. B CBA3M C 3TUM OCHOBHbLIMM LIENSIMMW aH-
HOro 1ccnefoBaHNS SBNAOTCSA PaCCMOTPEHUe cnocoboB npuMeHeHus MC-TexHonoruii npu cos3gaHmnm KYTI
1 BbIpaboTKa NpeaoXeHNIA Mo yCOBEPLLEHCTBOBAHMIO UCXOAHbIX KapTorpadmyeckux matepuanos (MKM) nyc-
NOBHbIX 3HaKoB (¥3).

Martepuasbl 1 MeTOoAbl UCCeA0BaHNS

Onsa cospaHnsa KYT npumensinnce TNC «lMaHopama x64» (14-a Bepcus) n «Onepatop» (11-9 Bepcus),
aTakxe NMNK «CoctaneHne CK». Co3aaHne KapT HaYMHAaeTCs ¢ MOArOTOBKM U 06paboTKn MKM. OCHOBHbIM
NCTOYHUKOM [aHHbIX, N0 KOTOpoMy co3garoTca KYT1, ABnsaoTca 3M1eKTpoHHble TK.

M3HauvanbHO aHanorosble TK co3faBanncb B MHTEPecax BOEHHbIX, MOITOMY pa3MellleHHas Ha HUX UHQop-
Mauus (hakTUYeCKU OTpaXKaia TaKTUUECKMe CBOMCTBA MECTHOCTU. [pOX0ANMOCTL MECTHOCTY BOblna 3a/10XKeHa
B MOSACHUTE/NbHbIX MOAMMUCAX, COLEPXKALUMX CBELEHUN O LIMPUHE J0POr, OT KOTOPOM 3aBUCUT BO3MOXHOCTb
[BYCTOPOHHETO ABUXEHMWS TEXHUKWN NO HAM, ¥ MaTepuane ux nokpbITUs. XapakTepucTuka ecHoi pacTuTeslb-
HOCTU BMeLLana MHPOPMaLMIO O TO/LWMHE AepeBbEB U PACCTOSHUN MEXAY HUMU, YTO NO3BO/AN0 ONpPeLeUThb
NPOXOAUMOCTb 3TUX NECHbIX MaCCUBOB BOEHHOW TEXHWUKO. MpoXoaMMOCTb PeK 1 KaHanoB onpeaensnach no
NOSICHUTE/TbHOM NOANMUCY, CofepXKaLleil MHOPMaLMIO O LLUMPUHE, A/INHE 1 XapaKTepe FPyHTa B JaHHOM MecTe
BOJHOrO0 NoToKa. MosicCHMTENbHbIE MOAMUCY K MOCTaM BK/THOYa/IN JaHHbIE O TPY30MO4BEMHOCTH, WWPUHE, O1N-
He U mMaTepuane COOPYXXEHUA, YTO UCMNOJIb30BA/IOCL KOMaHAMpamun Ana onpegeneHns npoxoaMMocT MOCTOB
TEXHUKOW (puc. 2).

Puc. 2. MosicHUTeNbHble MOANUCK Y3, XapaKTepu3ytoLL e NPoXoAMMOCTb:
a- goporu; 6 - neca; B - PeKu WM KaHana; r - Mocta

Fig. 2. Explanatory signatures of symbols characterising the passability:
a- ofroad; b - of forest; ¢c- ofariveror canal; d - ofabridge

AnekTpoHHble TK dopmata SXF, ncnonb3yemble ¥ cTaHLapTU3NpoBaHHbIeZB Pecny6nvke Benapycs,
6/113KKM No cocTaBy K aHanorosoi TK. B knaccudmkaTopax TK 25t05g, 50t05g, 100t05g, 200t05g n 500t05g
€CTb CEMaHTMKa Nof HoOMepoM 63, KoTopas Koguduumpyet 06beKTbl N0 CTEMEHN UX MPOXOAMMOCTU. DTa ce-
MaHTMKa AOCTYMNHA TOMbKO AN NATU NAOWAaAHbIX 06LEKTOB, NPUYEM OHa AB/SeTCA 06a3aTeNbHON Ans 6010T
M COMOHYAKOB M BO3MOXHON ansa neca (puc. 3). PakTUyeckn ceMaHTUKa NPOXOAMMOCTU AaHHbLIX 06bLEKTOB
Oblna B3sTa U3 aHaN0rOBbIX KapT, TaK KakK B MICTOYHUKAX TO/MbKO 60/10Ta M CONOHYAaKN UMEeNN 3TO CBOMCTBO.

2CTh 1793-2007. Lincposbie KapTbl MecTHOCTU. LinthpoBoe npeAcTaBieHme nHopMaLumn o mectHocTy B hopmate SXF. MUHCK :
Benopyc. roc. UH-T cTaHfapTM3auumn n ceptugunkaumm, 2007. 32 c.

I KHM 05-016-2018. YcnoBHble 3HaKK ansa Tonorpaduyeckoi KapTbl MacwTtaba 1 : 10 000. MuHck : benreogesus, 2018. 122 c. ;
'KHIM 05-015-2018. YcnoBHble 3HaKK Ans Tonorpapuyeckoin kaptbl Macwwitaba 1 :25 000, 1 :50 000, 1: 100 000. MuHck : benreoge-
3us, 2018. 101 c. ; FTKHIM 05-019-2018. YcnoBHble 3HaKK 45 Tonorpaguyeckoin kaptbl Maclitaba 1 : 200 000 1 1: 500 000. MUHCK :
Benreopesus, 2018. 59 c.
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Puc. 3. CemaHTMKa NPOXoAMMOCTM B Knaccugukatope TK
Fig. 3. The semantics of passabilitty in the classifier of a topographic map

[ob6aBneHmne B KnaccmgmkaTop TK CBOICTBA «MPOXOAMMbIE B CyX0e BPems rofga» U CBEAEeHWA 0 CTEMEHU
BXXHOCTWN CEMaHTUKW ABNSETCA CBUAETENLCTBOM TOr0, YTO YCOBEPLLUEHCTBOBaHUE 3/1IEKTPOHHBLIX TK dopma-
Ta SXF nyTem BHeCeHMs B 06bEeKTbI LOMOMHUTENBHON MHAOPMALMK, MO CPaBHEHMIO C aHa/I0r0BLIMU KapTamu,
ABNIAETCA BO3MOXHbIM, U, BEPOSATHO, OHO 3aK/afblBasiock Ha aTane pa3paboTku Knaccugumkaropa. AHanus
cylwecTByowmx oungposaHHbix TK hopmata SXF nokasan, 4To cemaHTMKa MPOXOAMMOCTY A5 neca HUrae
He NpMMeHsANach.

CyulecTBytoume npasuna undposoro onucaHus (MLO) uHpopmaymm, otobpaxaemoin Ha TK n nna-
HaX HaceNeHHbIX MYHKTOB4, He NO3BONAIOT B MOSIHOWA Mepe NCNOoNb30BaTb CEMaHTUKY 06bekToB TK ans cosga-
Hua KYT. Hanpumep, npu ungpoBoM ONUCaHUK N1ECOB pa3finine B XapaKTepucTUKax APeBOCTOS MaccuBa
neca Ha IKM He BbICTynaeT OCHOBaHWeM AN AefleHNs ero Ha CaMOoCTOATe/IbHble 00bEeKTbI. B CBA3U C aTUM,
Korja Ha ungpoBoii TK nmeeTcs CnoOLWLHON MaccuB feca, eMy NpUCBanBatoTCs 00606LLEHHbIE XapaKTeEPUCTUKM
«TO/ILLNHA AePEBLEB» U «PACCTOSHUE MEXAY [epeBbAMU», KOTOPble ABAAIOTCA CPeAHUM apuimeTUYecKUM
3HaYeHMeM COOTBETCTBYIOLLNX XapaKTePUCTUK, BCTpeyaroLwmxcs Ha TK B gaHHOM maccuse. CTOUT OTMETUTD,
4yTO ANA HEBONLLUMX MO NoLLaM N1eCOB OTCYTCTBYIOT XapakTepUCTUKN «TOSLLNHA JlePEBbEB» U «PACCTOAHNE
MeXay fepeBbsiMu». Takke OTCYTCTBYET CEMaHTMKa FyOuHbl U XapakTepa rpyHTa B JIMHENHbIX 00beKTax
ruaporpaguu, HO B TO XK€ BPEMS OHa MPUCYTCTBYET B BEKTOPHbIX XapaKTePUCTUKAaX K HUM. DTO NPUBOAUT
K Tomy, 4To B MUK «CocTaBneHme CK» yka3blBaeTCH HEBEPHbIV TUMN NMPOXOAUMOCTY A5 3TUX TEPPUTOPWIA,
HeCMOTPA Ha TO YTO B HEM 3a/10XKeHbl MpaBu/bHbIE a/ITOPUTMbI pacyeTa.

HepocTtatkom TK macwTtaba ot 1:50 000 go 1:200 000 gnsa co3paHuna KYTT ABAseTCa 3a10XeHHasA Npw
MX COCTaB/IEHUM KapTorpaduyeckas reHepanmsauus. 13-3a Hee He BCe BaXHbIe A5 MPOXOANUMOCTY 3/1EMEHTI
MeCTHOCTW (fIeCHble JOPOrK, HebONbLLME YHACTKM Nieca, YWLbl U NPoe3fbl B KBapTanax HaCeNeHHbIX MYHKTOB,
NONsHbI B Nlecy K ap.) otobpaxarotcs Ha TK. 310 06ycnoBneHo TpeboBaHUAMM K TK, KOTOpble B NePBYIO OYe-
pefb npefHa3HayaloTCA AN aHa/I0r0BbIX KapT U MOAPa3yMeBatoT UX NOArOTOBKY K U3[LaHWUIO, YTO He NO3BOJIAET
0TO6pPa3NTb Ha HNUX MNOAPOGHYH MH(OPMALUIO 0 MecTHOCTM. MacwTtabom TK, Ha KOTOPOI NOKa3blBaKTCS
abCoNOTHO BCE 3/1EMEHTbI MECTHOCTU 6e3 reHepanmsayuu, asnsetcs 1: 10 000, HO MCNoNb30BaHWE JAHHOIO
MacLuTaba orpaHMYeHO ero 3aKpbITOCTbI0. B CBA3M € 3TUM JOMOJIHUTENBHO NPUMEHSANNCL KapTbl OpenStreetMap
(OSM) 1 Yandex, NOCKO/IbKY OHW MMEIOT 6oJiee NOAPOGHYIO MH(OPMALLMIO, OCOBEHHO CBEAEHWS O COCTaBe
[LOPOXKHOW CETW HAaCeNleHHbIX MYHKTOB.

BonbLluoe BMAHME HA MPOXOAMMOCTL MECTHOCTU OKa3blBaeT penbed. Paktop penbeda 6bl1 yUTEH C MO-
MOLLbIO MOAYNSA PacYeTHbIX M BOEHHO-MPUKAaAHbIX 3afa4 «KOMMEKC MHXXEHEPHbIX 3afa4y», BXOAALLErO B CO-
ctaB 'IC «Onepatop». B HEM eCTb PEXUM «NPOXOANUMOCTb N0 penbedy» (puc. 4), B KOTOPOM MPOXOAMMOCTb
MECTHOCTM BHe JOpOr OnpefensieTca ee Nepece4eHHOCTbIO U KPYTU3HOWM CKaToB U NpeACTaBnseTcs B BUAe
MaTpuLbl YKIOHOB [16].

4CTB 1753-2016. Lindposble KapTbl MecTHOCTU. [paBuia LMGPOBOro onucaHns MHGopMaLum, 0Tobpakaemoli Ha Tororpaguye-
CKUX KapTax M MniaHax HaceneHHbIX NyHKTOB. MUHCK : Benopyc. roc. UH-T cTaH4apTu3aumm n ceptugmkaumm, 2009. 132 c.
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Puc. 4. MocTpoeHne MaTpuLLbl YK/IOHOB B PEXMME «MPOXOAUMOCTb MO penbedy»
Fig. 4. Construction of the slope matrix in the «relief passability» mode

Mpoxo4MMOCTb MECTHOCTM 3aBUCUT TaKXXe OT FPyHTa 1 ONpejenseTcs TaKMMu ero CBOMCTBamu, Kak naoT-
HOCTb, TEKYYECTb M CUMa CLENeHNs. T CBONCTBA 3aBUCAT B MEPBYIO OUEPeb OT MOrOAHbIX YCN0BUIA U BNUS-
0T Ha onpejeneHne KO3APPUUNEHTA MPOHMULAEMOCTH, a TAKXKe BIAXHOCTU rpyHTa. Hanpumep, ecnm B Cyxyto
norogy Ans 601bLLUMHCTBA TPAHCNOPTHbLIX CPEACTB HEMPOXOAUMbIMUY ABNAOTCA 60/10Ta, 3a60/104EHHbIE NOYBbI
M MEecoK B pacchbinyaTtoM COCTOAHWUW, TO B AOXAJIMBYIO NMOroLYy HEMpPOXOLMMbIMU WU TPYLAHOMPOXOANUMbIMU
CTAHOBATCA TaKXXe UINCTbIE U FUHUCTBIE YYaCTKMU.

CBefleHMs 0 TUMe rpyHTa B BEKTOPHbIX TK opmata SXF oTcyTCTBYIOT. MH(hopMaumus o rpyHTax gaHa
B aHanorosbix TK macwTta6a 1 : 200 000 Ha 06paTHOW CTOPOHE KapTbl BMECTE CO CMPaBKON O MECTHOCTM.
[ns yyeTa rpyHTOB Npu cozgaHuy KYTT ncnonb3oBanach KapTa nosb30BaTeNbCKOro BEKTOPHOro opmara SIT
«pyHTbl Pecnybnunkmn benapycb» macwTaba 1 : 200 000.

BnvsHMe KNMMaTMYeCKMX M MOrofHbIX YCMOBUIA oTpaxaeTcs B pasgeneHun KYTT no cesoHam roga. Mo-
CKOJMbKY AN TeppuTopun Pecny6imkn benapych reorpauueckme 3akOHOMEPHOCTU MO Ce30HaM rofa ABMsAT-
CA B Lie/IOM OAMHAKOBLIMM, a A/151 APYTUX TEPPUTOPUIA 3eMM - pasMyHbIMKM, Npegnaraetcs knaccudukauyus KYT
B 3aBUCUMOCTU OT KIUMATUUYECKMX 1 MOrO4HbIX YCNOBUIA, OCHOBaHHas B NepByto ovepesb Ha MOBEPXHOCTHOM
COCTOSIHUM TPYHTa. Bblgensaorca cnegytowme KnnmaTnyeckne nepuogpi:

* CyXOW Tennblil nepuoga,;

* BN@XHbIA TEMbIA NEPUOA C Pa3MOKLLMM FPYHTOM, KOTOPbIA 06pa3oBancs B pe3ynbrate 06UIbHbIX 0caj-
KOB W TasHWA CHera;

* XONOAHbI Neprog ¢ 06pa3oBaHNEM MOLLHOTO Jle[AHOr0 NMOKPOBa U NPOMepP3aHMeM rpyHTOB 6e3 0CaAKOB;

* XONOAHbIV Nepuog ¢ 06pa3oBaHMeEM YCTOWUMBOIO BEICOKOrO CHEXXHOMO MOKPOBa NOC/e 0CaAKOB.

BaxHbIM (hakTopoM npwu cocTaBneHun KYT1 sBnsetca To, ANA nepefiBuXeHMs KaKoM TeXHUKK yCTaHaB-
NNBAETCA CTeneHb NPOXOAUMOCTM MECTHOCTU. Ha nepeceyeHHO MECTHOCTU NMPOXOAUMOCTb MOXET paccyu-
TbIBaTbCA 411 NEePeLBMKEHUA MeLeX04HbIX NOAPa3feneHNiA, HO Yalle OHa BbIYUCAAETCS 41 NepeMeLLeHuns
KOHKPETHOIi BOEHHO TeXHWKK. CyLlecTByeT CTaHAapTHOe pasfeneHne TPaHCMOPTHBIX CPEACTB Ha NYCEHUYHYHO
M KONECHYHO TEXHVKY, MPUYEM NOCNEHAS CUNTAETCS MEHEE NPOXOAMMONA. CTOWT YUeCTb, YTO Ha BOOPY>KEHUM
MHOTMX CTpaH UMEKTCA MallMHbl Ha LWMHAX CBEPXHU3KOro [aB/EHUsA, KOTOpble npeAgHasHayeHbl B MepBylo
oyepedb 419 NepeaBYKEHMS MO NepeceyYeHHOM MeCTHOCTU. [laHHas TeXHMKa ferko npeogonesaet 6010TuW-
CTYHO U 3aCHEXeHHYH0 MEeCTHOCTb, NMO3TOMY MOAO6HbIE MALUMHbI MHOTAa Ha3bIBAOTCA CHEro60/10TOX04aMMK.
KOHKypupoBaTh M0 NPOXOAUMOCTM BHE JOPOT C 3TOM TEXHUKOM MOTYT TOMbKO Cy[iHa Ha BO3AYLUHOW NoAgyLLKe
NNW LWHEKOPOTOPHbIe Be3AeX0bl.

MimeeTcs MHOXECTBO pas/IMYHbIX BUAOB BOEHHOWN TEXHUKM, NO3TOMY 3apaHee cocTaBuTb KYT1 ans Bcex
CYLLECTBYHOLLMX MOAENEN 3aTPYAHUTENBHO. Takke MHOTOe 3aBUCUT OT BAa BOMHCKOIO )OpMUpOBaHus (B3BOS,
poTa, 6aTaslbOH, MOJK U T. A.), MO3TOMY ONTUMa/bHbLIM PELLUEHMEM faHHON NPO6aeMbl ABASETCA yUeT TaKTUKO-
TEXHUYECKUX XapaKTEPUCTUK BOEHHOW TEXHUKN 1 TUNa NogpasjeneHns nepef cosgaHmem KyTl.

Mpu coctaBneHmn KYT1 cnegyeT yunmTbiBaTb MHXXEHEPHbIE 3arpaXAeHns B pailoHe AeACTBUIA, 3aHATble
MPOTUBHUKOM TEPPUTOPMU, 3aBa/Ibl U MOXapbl B J1IeCaX N HACENIEHHBIX MYyHKTaX, paspyLleHns aopor, MOCTOB,
TMAPOTEXHUYECKUX COOPYXXEHUIA 1 APYTMX 0OBEKTOB, BO3HWKAIOLLME B pe3ynibTaTe 60eBbIX AeiCTBUIA, 0CO6EH-
HO C NPUMEHeHKeM A4epHOro opyxus. Moatomy pasgeneHne CK B HaBUraLMOHHO-TONOrpauUeckoin cnyxée
Ha CK, nsrotaesnueaemele 3a6narospeMeHHo, 1 CK, co3gaBaemble Npu NOArOTOBKE U B X0fe 60eBbIX AEACTBUA,
npmumMeHmmMo 1 K KYT1. Mcxoas 3 aToro, B BOEHHOe BpeMs NofgobHas KapTa 4O/MKHA COCTaBMAATLCA C YHETOM
KapT OnepaTMBHO-TaKTUYECKOW 06CTaHOBKM.
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C y4yeToM BbILLEN3NOXKEHHOTMO Anf co3gaHusa KYTT ncnonb3oBanvch CrefyoLle NCX0Hble JaHHbIe:

» KapTa rpyHToB (hopmata SIT gns Tepputopumn Pecny6nvku benapyce;

* efuHbIN KnaccugukaTop CK;

* MaTpuLa YKII0HOB penbeqa;

* KOCMMWYeCKMe CHUMKK U Yandex-KapTbl;

* BEKTOpHble KapTbl OSM;

* rpag gopor.

MeToguka co3gaHusa KYT1 Bkitoyana B ce6s HECKO/IbKO 3Taros.

Jtan 1: npeobpa3oBaHue TK cornacHo Tpe6oBaHWUAM anropuTMOoB OrnpeseneHns CTeneHy NPOXoanMMocCTHy,
3an0xeHHbIM B NMNK «CocTtaBneHne CK».

JT1an 2: aBTomarusnposaHHoe codgaHve KYT1 B MUK «CoctasneHne CK no TK».

OT1an 3: uMnopT cocTtaefieHHbIX KYT1 B TMC «INaHopama».

JT1an 4: co3faHne MaTpuLlbl YKIOHOB ¥ N0/b30BaTENbCKMUX KapT MPOXOANUMOCTY penbeda.

JTan 5: y4yeT rpyHToB npu cocTaBneHnn KYT1 B NepByto ouepe/lb BO BIAXKHbIA TeN/bIA Nepuod.

JT1an 6: onpefeneHre NPOXo4MMOCTU JOpOr ANs TPaaULMOHHOIO NoAxoda v co3faHue rpada ans reo-
NH(OPMaLMOHHOIO NOAXO0fA.

JT1an 7: oopmneHne KYTI.

Pe3ynbTaTbl U UX 06CYKAEHWe

B HacTosLee BpeMs npu co3faHun CK ¢ Mcnonb3oBaHWEM KOMMbHOTEPHbIX TEXHONOMNIA NMPUMEHAOTCS
[iBa nofxopa:

* TPafWLMOHHBIN (KapTa co3faeTcs Mnof aHanoroByto nevatb no HOMeHKNaTypHbIM nnctam TK);

* reOMH(OPMaLMOHHbIA (KapTa CO3[4aeTcs Nojg MCNoAb30BaHME B 3N1EKTPOHHOM BUfE C TOonorpamyeckon
OCHOBOWA 6e3 pa3jefieHns Ha HOMEHKNATYPHbIE fINCTbl U COBMECTHO C MHOXECTBOM [pYrux cr0es MHpopma-
umn) [17].

B paHHOM uccnegoBaHun KYTT ans HomeHknatypbl N-35-069 M3rotaBnnBaeTCcst Ha CyXoi TensbliA nepuog
ANs TPaAULMOHHOMO M reoMHMOPMaLMOHHOro NoAxoA0B. OCHOBHbLIM UCTOYHMKOM KM gns cos3gaHus KYTI
6b1n1 KapTbl 601ee KpynHoro macwTaba (1 : 50 000). C y4eTOM BbILLIEN3NOXKEHHbIX MP06/1eM BbINOMHEHO Mpe-
obpasoBaHue TK gna coctaBneHus KYTI.

Mpoun3BefeHa CLUMBKA HOMEHKNATYPHbLIX /IMCTOB C MOMOLLLIO pexuma «0bbefMHEHNE AaHHbIX», Haxo-
JALerocs B rpynne NpuioKeHUidi «obpaboTka NMCTOB KapT U reHepanu3aums». bnarogaps sTomy pexumy
ypanoch npeobpasoBath YeTbipe CMEXHbLIX HOMEHKNATYPHbIX 1CTa B NONb30BaTENLCKUIA cnoli hopmaTa SIT.
B nepcnekTuse ¢ UCMOMb30BaHWEM [AHHOIrO peXuma BO3MOXHO CO3JaHWe efJMHOro cnos Tonorpagmyeckol
MHOpMaLMK, KOTOpbI cocTOUT M3 TK cOOTBETCTBYIOLLErO MacllTaba, B pamMmKax reovH(opMaLMoHHOro nogxosa
Ans Bcei Tepputopumn Pecnybnmkn benapycb. 3TOT CNOI 3aMEHUT NCNO/b3YEMbIE CLUMBKMN 3NEKTPOHHbIX TK,
B KOTOPbIX MO NIMHUAM pa3rpadku naeT pasgeneHre 06beKTOB BEKTOPHOM KapThl. TakKe OH B HECKO/bKO pa3
YMEHbLUNT KOIMYECTBO UCNO/b3yeMbIX B paboTe (haiinos.

OO6BeKT «neca rycrble, BbICOKME» OblN pa3buT Ha NecHble KBapTabl N0 HOMepaMm, MOCKONbKY MMEHHO Ans
HUX B IECHUYECTBAaX UMEITCA TaKCaLMOHHbIE ONUCaHus, CofepXalle NHPOPMaLMIO O BbICOTe U AMAMETPE
fepeBbeB. B aTnx 06bekTax Obln ouMdpOoBaHbl BCe NOAsAHbI, MOPOCAKN, FOpesble BblpybneHHbIe fieca BHe
3aBUCUMOCTM OT MX pa3MepoB, TakK Kak, kpome KYTI, aTn nameHeHus 6yayT akTyanbHbl U gns CK ycnosuii
MacKMpOBKWU. BAonb KpyMHbIX AOPOr Y4acTKK fieca 6binn Bbipe3aHbl (puc. 5, @), a He ouMdpoBaHbl MOBEPX
Hux (puc. 5, 6). MogobHaa oungpoBKa NPUCYTCTBYET B APYIMX BEKTOPHbIX AaHHbIX, MCMOMb3yeMbiX B TIC
(puc. 5, B u ). Hebonblume naowanm neca, KycTapHuKa U UHbIX PaCTEHWI, eC/in 3TO He OAMHOYHbIE 06BEKTI,
6b1M ouMdPOBaHbI NAOLWAAHBIMW NOANTOHAMMK, NOCKONLKY MNC 3aTpyaHUTENILHO ONpeaenTb NPOX0AUMOCTb
neca no ToYeUYHbIM U BEKTOPHLIM 0ObEKTAM.

UT06bI NOBLICUTL MH(hOPMATUBHOCTb TK N0 NPOXoAMMOCTY 00BEKTOB ruaporpagun, B HUX bbina Job6aseHa
BO3MOXHasA CEMaHTUKA rNyOWHBbI, LUWPUHBI, XapakTepa rpyHTa U CKOPOCTU TeYeHUs C NOACHUTEbHLIMU NoA-
NUCAMU K ¥Y'3, MOCKONbKY 3TW XapaKTepuCTUKM U3HaYanbHO OTCYTCTBYIOT B Knaccudukatope TK ona faHHbIX
06BLEKTOB.

MpoxoAMMOCTb HaCeneHHbIX NMYHKTOB B NepPBYHD OYepefb PacCUMTbIBAETCA MO MX ynuuaMm. Oumndposka
ynuy, B popmate SXF OCyLLECTBAAETCA C MOMOLLBI0 00BHEKTOB «CTOPOHA YANLbI» U «YNuLbl». BekTopusoBa-
Hbl TO/IbKO T€ Y/IMLbI, KOTOPbIE CBA3aHbI CKBO3HbIM MPOE3J0M, COeIMHAIOLLIMM OCHOBHbIE Joporu (puc. 6, a).
CO0O0TBETCTBEHHO, B KPYMHbIX HACE/IEHHbIX MYHKTaX OLU(POBaHHbIX UL, HACUUTLIBAETCSA Maso (puc. 6, 6). 310
NPMBOAUT K TPYLHOCTAM cO34aHus rpada Aopor Ha OCHOBaHMM 3NeKTPOHHbLIX TK ¢opmata SXF 1 nocne-
AYIOLLLEero aHanmM3a NPoXoAMMOCTUN HaceneHHbIX NyHKToB B FMC. B npeobpa3oBaHHOW BeKTOpHOW TK 6bian
OLM(POBaHbI BCE YULLbI.
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ala

Puc. 5. OuuncpoBka neca B pas3MuHbIX hopmatax:

a - B npeobpasoBaHHOM thopmaTe SXF; 6 - B cTaHfapTHOM opmate SXF;
B - B (hopmate OSM; r - B hopmaTe Yandex-kapT
Fig. 5. Digitisation of forests in various formats:

a - in transformative format SXF; b - in standard format SXF;
¢ - in format OSM; d - in format Yandex-maps

Puc. 6. OuundpoBka ynuy, B HaceneHHbIX NyHKTax Ha TK:
a - B Ce/IbCKOM HAaCeNeHHOM MYHKTE;
6 - B ropoge (ynmupl BblgeneHbl KpaCHbIM LBETOM)

Fig. 6. Digitisation of streets in localities on the topographic map:
a - inrural locality; b - in city (streets are highlighted in red)

BekTopu3auus CTPOEHMIT B KBapTasiax Hace/eHHbIX MYHKTOB MacwTaba 1 : 50 000 Takke MOXET npuse-
CTW K HEKOPPEKTHOMY pacyeTy Tuna NpoXoAUMOCTU MECTHOCTU, TaK Kak B OO0JIbLUMHCTBE CNyYaeB CTPOeHUs
OLM(POBLIBAKOTCA HE Ha CBOEM peasibHOM MeCTOMOIOXKEHUN U NPEACTaBAAT COO0 BEKTOPHbIE 0OBLEKTHI,
cocTosiLLMe U3 ABYX TOYEK B METPUKe. [0NHOCTbI0 COOTBETCTBYIOT CBOEMY MECTOMOJIOXKEHUIO CTPOEHUS Ha
TK macwTaba 1 : 10 000.

HaceneHHble NyHKTbI, KPOME Pa3BUTOW B HUX JOPOXKHOW CETU, ABAAIOTCS TPYAHOMPOXOAMMOIA 30HOM, No-
CKO/MIbKY B HUX MMEETCS MHOXECTBO CTPOEHWIA, pacTeHWiA, 3a60p0B 1 APYrMX 06bLEKTOB, 3aTPYAHAOLWMX Nepe-
JBVKEHMWE MO 3TUM HaCceleHHbIM NyHKTaM. OundpoBKa TPYLHONPOXOAUMON 30HbI B HACEIEHHBIX MYHKTaX M UX
CpaBHEHWe C BeKTOpU3aLMeid HaceneHHbIX NYHKTOB Ha TK 1 OSM npeAcTaBieHbl Ha puc. 7.

[nsa Toro utobbl M'MC yayywnTb CYNTLIBAEMOCTL NPOXOAMMOCTU C BEKTOPHBIX TK, HE06X0AUMO N3MEHUTb
MUO HeBNAVMMbIX KOHTYPOB Hace/eHHbIX MYHKTOB, KOTOPbIe COrNMacoBbIBaKOTCA C KBapTanamMu. B aTom cnyyae
npeobpa3oBaHHble KOHTYPbl MOTYT ObITb UCMOMb30BaHbl AN4 aBToOMaTm3aumm coctasneHns KYT1 (puc. 8).
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C nomouibto N'MC «OnepaTop» Ha 0OCHOBaHWUW penbeda TK 6blna MOCTPOeHa MaTpuLa BbICOT, a 3aTeM MO
Heli - MaTpuLayK/I0HOB € pasMepom anemeHTa 10 m (puc. 9, a). Janee B peXxume «npoxo4MMOCTb No penbedy»
66111 ChOPMUPOBAHbI BEKTOPHbIE MOJSIb30BaTE/IbCKME KapTbl MPOXOAMMOCTH penbeda hopmara SIT, npegHa-
3HaYeHHble A4N151 NePEMELLEHUS NeLnX Nogpa3aeeHnid, aBTOMOGU e NOBbILLEHHOI NPOXoAauMocTy (puc. 9, 6),
r'YCeHWYHbIX TArayen ¢ NpuLEnom 1 TaHKOB. Ha HMX cmocoboM KO/TMYECTBEHHOMO (hoHa O0TOOPaXKEHbI TEPPU-
TOPWW B 3aBUCUMOCTYM OT YK/IOHA penbeda.

ala 6/b

Puc. 7. CpaBHeHUWe oLM(POBKU TPYLHONPOXOAMMON 30HbI
N HaceNeHHbIX MYHKTOB Ha pa3inyHbix MKM: a - TK; 6 - OSM

Fig. 7. Comparison of digitisation of the impassable zone
and settlements on various source cartographic materials: a - topographic map; b - OSM

Puc. 8. OuundpoBka KOHTYpa HaCe/IEHHOr0 NyHKTa:
a- MpefnoXeHHas oLMgpoBKa, KOTopas COBNafaeT C TPYAHONPOXOANMON 30HOM,
cuntbiBaemoii ¢ UKM; 6 - oundposka no cyuiecteytowmm MUO
Fig. 8. Digitisation ofthe contour of the settlement:
a - the proposed digitisation, which coincides
with the impassable zone read from the the original cartographic materials;
b - digitisation according to the existing rules of digital description

ala

Puc. 9. KM, ncnonb3oBaHHble 41 yyeTa penseda npy co3gaHumn KYTl:
a - martpuua yKnoHOB; 6 - BeKTOpHas Nnofib3oBaTenbckas kapTa MpoXoAMMOCTY
penbeca Ans aBTOMOGMel NOBbILLIEHHOW NPOX0OANMOCTH

Fig. 9. The initial cartographic materials used to take
into account the relief when creating a passability map:
a - slope matrix; b - vector custom relief passability map for cross-country vehicles
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CosgaHue KYTI npy TpagMUUOHHOM MOAX04e, KOrfa AONOAHUTENbHAs UH(POPMaLMs 0 MPOXOANMOCTM
MeCTHOCTW BreyaTbiBaeTcs B aHaiorosble TK, Uan npu nx UsroToBneHUW ¢ HyNs nogpasymeBaeT KapTorpa-
(hmpoBaHWe NAoWaAHbIMY 30HAMU, KOTOPbIe XapaKTepu3yloT CTeNeHb NPOX0AMMOCTU MECTHOCTU. OHMNX 3TUX
30H Ha KpynHoMacLuTabHoin TK 06beKTVBHO HEAOCTATOUYHO, MO3TOMY OblNM AOMOMHUTENBHO pa3paboTaHbl Y3,
MpoxoAMMOCTb JOPOr MoKasaHa IMHeHbIMK Y3 418 KONECHOW U FYCEHUYHOW TeXHUKU. MOCTbI BblgeNeHbI
MO KOMIMYECTBEHHOW XapaKTepUCTUKE TPY30NO4BLEMHOCTU, KOTOPas Takxe 0ToBpaXKaeT cTeneHb NPOX0AMMO-
CTW MECTHOCTU AN NepeiBVIKEHUA KOMECHOW U NYCEHUYHOW TeXHUKKW. Y3, paspaboTaHHble 4/15 KOMeCHOM
TEXHUKU, UMEIOT B CBOEM COAEepXKaHUW rpauueckyto opmy Kpyra, KOTOpbIA acCoLUMpyeTcs ¢ KOMecomM,
a Y3, paspaboTaHHble 418 TYCEHUYHON TEXHUKM, - POPMY OBana B FOPU30HT/IbHOM MOMOXKEHNM, KOTOpbIA
HarnoMuHaeT ryceHudy. B Tabnuue ana Y3 6blna Mcnonb3oBaHa CUCTEMA KOAUPOBaHUS, OnMcaHHas B ny6au-
Kauuu [17].

Y3 ona KYT1 npn TpaguunoHHOM noaxope

Symbols for a passability map with the traditional approach

HanmeHoBaHue BHewwHWii BUg, Koz Twun
Mpoxognmasn 30Ha 1181000 MONNTOHHbIN
ryyy
TpygHonpoxoanmas 30Ha 1182000 MONNTOHHbIN
"z
Henpoxogumas 30Ha 1183000 MONNTOHHbIN

Mpoxoaumas ANs KONECHOR TeXHUKU

O O O O 1161100 NnHelHbI N
popora
Mpoxoaumas A4S T'YCEHUYHON TEXHUKHN 1161200 Nukeiinbi
popora
MocT rpysonogbeMHOCTbI0O MeHee 15T X 1162100 BeKTOpHbI
MocT rpysonogbeMHocTbi0 0T 15 00 30 T O 1162200 BeKTOpHbI
MocT rpysonogbeMHoCTbl0 6onee 30 T @ 1162300 BeKTOpHbIi

CTOUT OTMETUTb, YTO LOPOru, NPOXOAUMbIE A/ KOMECHON TEXHWUKM, ABASIOTCA MPOXOAUMBIMUK ANS ryce-
HWYHOWN TEXHWKM, @ MOCTbI, MPOXOAMMBIE A1 TYCEHUYHON TEXHUKU, ABAAIOTCA NPOXOAUMbIMU A1 KOJIECHOM
TEXHUKW. 10 CpaBHEHMIO C UMMNOPTUMPOBaHHbIMK AaHHbIMU 13 MUK «CocTtaBneHme CK» Ha UTOrOBOW KapTe
Ob1IM y6paHbl KOPUAOPbI NPOXOLMMOCTH, NOCKO/bKY B 3aBUCUMOCTU OT MacluTaba KY 1 OHU CUIbHO U3MEHS-
NN METPUKY MIOLWAaAHbIX 30H NPOXOAMMOCTM, YTO B JafbHeLeM 3aTpyAHAN0 6bl X ncnosb3osaHue B MMC
(puc. 10).

CyLeCTBEHHbIM NMPENMYLLECTBOM re0MH(OPMAaLMOHHOI0 NOAX0Aa Haf TPaAULMOHHBIM SBMISETCA BO3MOXX-
HOCTb NOCTPOEHMS rpaga JOPOXKHOI ceT. OH CNOCO6CTBYeET BO3pPaCTaHWIO 0NepaTUBHOCTW NPUHATUSA peLleHns
Npu N1aHWPOBaHMM COBEPLUEHMS MapLla. Bnpouem, HegocTaTKOM MCMOMb30BaHMA rpada 4Opor ABAseTCA TO,
4TO NOCTPOEHME OMNTMMA/bHbIX MApLLPYTOB ABUXKEHUA NPON3BOAMUTCS ML C MOMOLLbIO NPUCYTCTBYIOLLEN
[IOPOXKHOW CeTn 6e3 yueTa NepeceyeHHol MECTHOCTM!.

PelleHne gaHHOI Npo6aembl COCTOUT B KOMBUHUPOBAHHOM MCNO/b30BaHUN rpada AoPOoXKHOW ceTn 1 KYTI
Npy N1aHMPOBaHUW NEPESBYKEHMUSA, NPUYEM B MEPBYIO OYepefb MapLLpyT CTPOUTCA Mo rpady, NOCKOMbLKY nepe-
MeLLeHMe No Joporam ABnsieTcsa 6onee 6e30nacHbIM 1 3P MEKTUBHbIM, YeM NepeBUXEHNE MO NepeceyeHHOi
MeCTHOCTW. Mpy HEOBXOAUMOCTM CKPLITHOTO NepeMeLLeHNs UM 6T0KUPOBKY, HANpUMep, Hace/TleHHbIX MYHKTOB
MapLUpyT NPOKIaAbIBaeTca N0 NPOXOAUMON NepecevyeHHOn MeCTHOCTU. U TOMbKO B Cyyae HEBO3MOXHOCTYU
nepeasumKeHns Mo NpeablAyL MM yyacTKam OCYLLeCTBAATL ABMXKEHME criedyeT No TPYAHOMPOXOAUMON MecT-
HOCTW.
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Mpwu ncnonb3osavnn B TMC rpada gopor HeT HEOOXOAMMOCTIN KapTorpadupoBaTb AOPOXKHYHO CETb C NO-
MOLLbHO JOMOTHUTENbHBIX IMHEAHbIX 3HAKOB, KaK B TPAAULMOHHOM MOAX0AE, MOCKO/bKY rpad) MOXHO HaCTPOUTb
yepes CeMaHTUKY TaKUM 06pas3oM, YTO OH OyfeT yUnTbiBaTb MHOXECTBO XapakTepuUCTUK foporu (Hanpumep,
MpU NOCTPOEHMUN MapLLpyTa 3afaTb NapameTpbl KOHKPETHOrO TPaHCMOPTHOMO CPeACcTBa MO ero TaKTUKO-Tex-
HUYECKMM XapakTepucTmkam (puc. 11)).

Co BpemeHeM, 0CO6EHHO B YCOBUAX GOEBbIX AEACTBMWIA, MPOUCXOAAT UIMEHEHWUS MECTHOCTU. BpemeHu
M pecypcoB Ana npuBefeHns COAepXXaHns aHanoroBbiX TK B COOTBETCTBME C AECTBUTE/IbHBIM COCTOSIHUEM
OKpY)XaloLLleli cpefbl He XBaTaeT, NPU 3TOM B pa3BeblBaTeNbHbIX LiefIX aKTUBHO MCMOb3YHOTCS 6eCNNNOTHbIE
neTaTe/ibHblE annapaThbl, KOTOPbIE CMOCOOHbLI NPOM3BOAMTL a3pPOCHEMKY. VIMEHHO Mpy reouH(OPMAaLVIOHHOM
NoAXoAe BO3MOXHO HaCTPOWUTbL ONTMMAa/IbHO COYeTaHNE C/TIOEB COBMECTHO C MPUMEHEHMEM JaHHbIX JUCTaHLM-
OHHOrO 30HAMpPoBaHWA 3eman ([33), 4To NO3BOMNT COKPATUTL 3aTpaThl BPEMEHM 1 PECYPCOB A/t 06ecrneveHns
OpraHoB BOEHHOTI 0 YNpPaB/eHUs aKTya/lbHON MH(OpMaL e 0 MECTHOCTW. B HaBUraLMOHHO-TONOrpaguyecKoii
cnyX6e 3To HasbiBaeTcs (poTokapToit, a B FC - rnbpugom (puc. 12).

Puc. 10. KYT gng TpaguumoHHoro noaxoja
Fig. 10. A passability map for the traditional approach

Puc. 11. Bo3MOXHble CeMaHTUYeCKNe XapaKTepucTukm
rpadpa gopor, oTpaxarowiue NpoxXoAMMoCTb MECTHOCTY

Fig. 11. Possible semantic characteristics
of the road graph reflecting the terrain passability
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Puc. 12. KY T ans reonHhopMaLmnoHHOro noaxoaa
c oTo6paxKeHnem rpada Aopor n gaHHbix 33

Fig. 12. A passability map for a geoinformation approach
with a graph of roads and Earth remote sensing data

Takxe nNpy reonHHoOpPMaLMOHHOM NOAXOAE BO3MOXHO COBMECTHOE MCMO/b30BaHWE MHOXECTBA LOMOMHN-
Te/IbHbIX C/I0EB UH(OPMAL MU, KOTOPbIE MO3BONAKOT C MOMOLLLIO OMepaLun «ToNoa0rMyeckuin oBepneii» 6onee
Ka4yeCTBEHHO OLLeHMBATb YC/IOBMS MPOXOAMMOCTU 1 NOAGKMPATbL ONTUMaNbHOE COYeTaHNe 0TOBPaXKEHUS CNOEB.

3akJiroueHue

BbINONHeHHbIE UccneaoBaHKs No co3aaHnto KY T nokasanu nepcnekTUBHOCTL AanbHelLlein paboTbl B AaH-
HOM Harmpas/ieHNW, TaK KakK CTeneHb NPOXOAUMOCTM MECTHOCTM SIBSETCA CaMOi aKTyaslbHOW M BOCTpebo-
BaHHOW MH(OopMaLueid 415 OpraHoB BOEHHOI0 yrpasneHus. MOXHO BbIAeNUTb ciefytoLme pesynbTatbl ucchne-
[lOBaHuA.

1 OnwucaHa metoamka cocTaBneHms KYT1 ¢ KOMOMHUPOBaHHbIM UCNO/b30BaHNEM NPOrpaMMHbIX MPOAYKTOB
KOHCTpYKTOpcKoro 6topo «MaHopama» n MUK «CocTaBneHne CKx.

2. MpepnoxeHa knaccuukaumsa KYT1 no KIMMaTuyecknM v NorofHbIM YCNOBUAM B3aMeH TUMONOrUK Mo
ce30HaMm roga.

3. PaspaboTtaHbl gononHuTensHble Y3 ana KYTI.

4. Co3gaHa KYT1 ans TpaguunMoHHOro 1 reouH(opmaLMoHHOro nogxoos macwitaba 1: 100 000 ¢ ucnosb-
3oBaHMeM TK 6onee KpynHoro macwtaba, OSM u Yandex-kapT.

5. MpeanoxeHo naMmeHeHue MLO 06bekToB Ha TK A1 NOMHOLEHHOrO yyeTa NPOX0AMMOCTM MECTHOCTM.

B cBA3M C 3TUM HEOOX0AMMO CHOPMUPOBATL CMELNanM3MPOBaHHbIA OTAEeN B OpraHax BOEHHOI0 yNpaBneHus.

[na kayecTBeHHOro cosfaHus KYT1 TpebytoTcs:

* CMeunanucTbl No pas3sefblBaTe/IbHbIM AaHHbLIM, KOTOPbIE MPEOCTaBAT CBEAEHNA O NPOTUBHUKE;

* MpeACTaBUTENN UHXXEHEPHBIX BOWCK /151 KOHCY/IbTaL Wi N0 BonpocaM NpoXoAMMOCTM MECTHOCTU U BO3-
MOXHOCTUN COOPY>XKEHWA 3arpaxaeHnii ANns TEXHUKN;

» Kaptorpagbl ans FMC-obecneyeHuns;

* creuuanncTsl, 061afatoLLme 3HAHUAMY O TaKTUKO-TEXHUYECKNX XapaKTePUCTUKaX MPUMEHSEMOrO ¢ 06enx
CTOPOH BOOPY>KEHMS.

B nepcnekTuBe a4ns KauecTBeHHoro coctasneHus KYT npu MC-o06ecneyeHnn BOEHHbIX AeCTBWIA HEO6-
X04MMO co3gaTh ans Pecny6nunku Benapych U npuaeralowmx K Heli TeppuTopuiA TONOrpagimyecKyrd OCHOBY
6e3 paszfieneHns No HOMeHKNATYPHbIM IMCTaM C YYeTOM COBPEMEHHbIX TPEO0OBaHWIA, KOTOPbIE MPeLbABNAOTCA
K Bolickam. B kauecTBe Tonorpauyeckoii 0CHOBbI MOXHO UCMNOMb30BaTh faHHble OSM, Npeo6pa3oBaTth NX N0
BOEHHbIe 3a/ja4uM 1 Ha 6a3e 3TUX CBeEeHWUI co3haThb C0M NPOXOAUMOCTU MECTHOCTU U rpad) LOPOXHOMN CEeTU.
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MPOHWLUAEMOCTb JIAHJLLA®TOB
N CPE[ OBUTAHUSA ANA XUBOTHbIX:
OB30P CYLWECTBYIOLMX NOAXOL0B

E.B.WUWYWKOBAAA. A.CNAOPOBUUL N. N.NYKNHAL

1Hay4yHO-npakTuMyecKknii LeHTp HaynoHanbHON akagemMun Hayk Benapycu no 6uopecypcam,
yn. Akagemuyeckas, 27, 220072, r. MuHck, benapych

O603peBaloTCA COBPEMEHHbIe MOAXOAbI K OLeHKe MPOHMLAEMOCTH NaHAWAPTOB U cpes 06UTaHNA A8 XKUBOTHbIX,
a TakKXe onpejensTca 061acTU UX NPUMEHEHUs. B 4acTHOCTU, paccmaTpuBaloTCH BUAOBOW (3KO-CUCTEMHO-BMA0BOA),
3KOCUCTEMHBIA (NaHAWaTHLIA) N TEpPUTOPUANbHbLIA NOAX0AbI. B pamkax BUA0BOro (3KO-CUCTEMHO-BMA0BOr0) NoAxoAa
uccnefyetcs NPOHWMLAEMOCTb Cpef 06MTaHWUA AN OTAENbHbIX BUAOB AUKMUX XMUBOTHBIX C YYETOM UX 3KONOTUYECKUX
TpeboBaHWii K ycnoBuaAM 06UTaHUA 1 XapakTepa nepeMelieHnit. B ny6amkaumnsx, 0CHOBaHHbIX Ha 3TOM NoAxofe, Kak
npaBMno0, OLeHNBaeTCsH NPUTOAHOCTbL cpef 06MTaHUA AN KOHKPETHOTO BUAa U yCTaHaBNMBAeTCA MUHUMAaNbHbI pasmep
ero nonynauuu. ONa 3KOCUCTEMHOro (naHfwadTHOro) NoAxofa, OCHOBAaHHOTO Ha TeOpPMKM OCTPOBHON 6uoreorpaguu
(P. X. MakapTyp 1 3. O. ¥YUNCOH) 1 KOHUEeNuun nangwadTHon akonormm (P. T T dopmaH), XapaKTepeH aHanun3 aKonormye-
CKUX XapaKTePUCTUK NMPUPOAHbLIX TEPPUTOPUIA. STOT NOAXOA NONYUU/ LWMPOKOE Pa3BUTME B CBA3M C COBEPLLUEHCTBOBAHNEM
MEeXaHW3MOB reoMHOpMaLMOHHOI0 MOAENMPOBAHNA Y MCNONb30BaHUA faHHbIX AUCTAHLMOHHOTO 30HAMPOBaHUS 3eMu.
TeppuTopuanbHbiil NOAX0A, OCHOBaTeneM KOTOporo sensetcs b. b. PogjomaH, CBfidaH ¢ uccnejoBaHueM ocobeHHOCTel
pa3MelieHUs TeppuTOpUiA, NOANeXalMx cnelnanbHOW oxXxpaHe, N U3YUYEHUEM Pa3IMYHbIX PEXUMOB UX OXPaHbl U UC-
nonb3oBaHusA. MpoBeAeHHbI aHann3 NO3BONSAET ONpeAeNnTb aKTyaNbHOCTb UCCAeA0BAHNA NPOHULLAEMOCTH NaHaWadToB
1 cped 06UTaHMA AN XKUBOTHLIX Ha TeppuTopumn benapycu.

Knouesble CNOBA: MPOHMLLAEMOCTb NaHALIAMTOB; CBA3AHHOCTL MECTOO6UTaHWIA; parmeHTaLmus; MHAEKC MPOHULaeMO-
CTW; KOpUAaop.

BnarogapHocTb. PaboTa BbINO/IHEHA B paMKax rocylapCTBEHHOW NporpamMmMbl HayYHbIX UCCNefoBaHui «MpupoaHble
pecypcbl 1 oKpyxatowas cpega» Ha 2021-2025 rr. (nognporpamma «buopasHoobpasne, 6uopecypchl, 3KONOrnsA», 3a-
faHune 01.08 «MogenmpoBaHWe NPOHULLAEMOCTHY Cpefbl 0O6UTaHUA (HannYnsa KOpMLopoB 1 6apbepoB 418 NepemMeLLeHnii)
ONA MOfeNbHbIX BUAOB XXUBOTHbIX benopycckoro Moosepbd ¢ UCNONb30BAHUEM [aHHbIX AUCTAHLWOHHOIO 30HAMPOBa-
Hus (O443) 1 NporpaMMHOro MHCTPYMeHTapusa reonHpopmaumoHHbix cuctem (FTNC)» Ha 2021-2023 rr.) (Ne roc. peru-
cTpaumn 20210242).
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The article presents an overview of up-to-date approaches and methods for assessing the permeability of landscapes
and habitats for animals. In particular, the authors consider species (eco-system-species), ecosystem (landscape) and
territorial approaches. The species (eco-system-species) approach considers the permeability of the habitat for the certain
species of wild animals, taking into account their ecological requirements for habitats and the nature of their movements.
Species-specific studies typically involve assessments of habitat suitability for a particular species and the minimum po-
pulation size of a species. The ecosystem (landscape) approach is characterised by the analysis of the ecological charac-
teristics of natural areas. This approach is routed on the theory ofisland biogeography (R. H. McArthur and E. O. Wilson)
and landscape ecology (R. T. T Forman). The approach has been widely developed in connection with the development of
geoinformation modelling and the use of remote sensing data. The territorial approach, the founder of which is B. B. Ro-
doman, is associated with the study of the peculiarities of the location of territories subject to special protection, and
the study of various regimes for their protection and use. The analysis carried out allows us to determine the relevance
of studying the permeability of landscapes and habitats for animals on the territory of Belarus.

Keywords: landscape permeability; habitat connectivity; fragmentation; landscape metric; corridor.
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BBepgeHune

B pe3synbTaTe AeATENLHOCTM Ye/l0BEKa NPUPOAHbIE NaHAWadThl OblN CYLLECTBEHHO TPAHC(HOPMUPOBAHHI,
YTO NPUBENO K COKPALLEHWNIO UIN MCHE3HOBEHWIO 3KONIOTMUYECKNX CBA3EIN MEXAY MHOTMMU NONYNALUUAMM AUKNX
YXUBOTHbIX U 3HAUUTE/ILHO OFPaHNYMNI0 BO3MOXHOCTU UX PaCNpOCTPaHEHUSA N3-3a BOSHUKHOBEHUS (DU3NYECKUX
6apbepoB. B HacTosLLee Bpemsa OTAeNbHble NONYNALMM, 0COOEHHO BUAOB, HAXOAALLMXCA B FPyrne pucka, Mo-
ryT COKpallaTbCa U ucyesatb MO NPUYMHE OTCYTCTBUA KOPMAOPOB A/18 NPOCTPaHCTBEHHbIX MepemMeLLeHunii [1].
Mopnep>xaHne n hopMrpoBaHMe NPOHULAEMOCTM NaHALWAPTOB Y NPUPOSHbLIX cpel UMetOT 0coboe 3HaueHue
B acMeKTe afanTaluu XXMBOTHbIX K TpaHCOopMaL v yCIoBUiA cpefbl, B TOM YKAC/E K U3MEHEHWIO KnumaTa [2],
a TaKXXe MrpatT KAYeBY posb B COXpPaHeHU 61Monornyeckoro pasHoobpasms [3-6].

CyLlecTBEHHOE BNUAHME XO3AACTBEHHON AeATE/IbHOCTU Ha NPUPOAHbIE KOMMIEKChl XapaKTepHO U Afs
TeppuTopun benapycu. CornacHo gaHHbIM HalMoHanbHOM CUCTEMbl MOHUTOPMHIA OKpYXXatoLLeii cpeabl Pec-
ny6nvkn Benapycb Mo cocTosHMIo Ha 2020 T. CeNbCKOX03AACTBEHHbIE 3eMK (39,9 %) 3aHUMany MOYTH TaKy'Ho Xe
nnowaab, Kak v necHole 3emnu (42,7 %), Npv sTom naowagb NaxoTHbIX 3eMeNb cocTaBnsna okono 27,5 % ot
BCeil TeppuTOpUK CTpaHbl. B HacToALee BpeMs Nnnolafb NpeobpasoBaHHbIX 3eMeflb pacTeT .

B Benapycu fOCTaTO4YHO MHTEHCMBHO Pa3BMBAETCS CeTb aBTOMOOMbHBIX Aopor. C 1997 r. NPOTAXEHHOCTb
CeTN aBTOMOOU/IbHBIX AOPOT 06LLEr0 MNOMb30BaHNA yBeNNYMnach 6onee yem B 1,6 pasa, n kK 2020 r. oHa cocTa-
Buna 87 TbiC. KM. [I0THOCTb CETU aBTOMOOM/IbHBLIX A0POT 06LLEr0 Nob30BaHUA paBHseTcsA 418 kM Ha 1000 m
(BbICOKMIA NOKa3aTesb 418 cTpaH BocTouHoi EBponbl). B HECKOMILKO pa3 yBenUmnnach MHTEHCUBHOCTb [ABUKe-
HWS Ha Joporax 3a CYeT pocTa aBTOMOOMIN3aLUN HACENEHUS U YBETMYEHNS CKOPOCTHOMO PeXxuma .

OueHKa NPOHMLAEMOCTM cpef 06MTaHUS A5 XXMBOTHbIX JIEXXUT B OCHOBE KOMIMJIEKCHOrO aHanm3a cocTos-
HUSA NPUPOAHBIX pecypcoB. be3 coxpaHeHUs U BOCCTAHOBNEHWA MPOHMLAEMOCTM NaHALLIAa(TOB HEBO3MOXHO
NnaHMpoBaTh, MPOrHO3MpPOBaTb M paspabaTbiBaTb IPPEKTUBHbIE CTPATErNK B cepe YCTOMUYMBOIO NCMONb30-
BaHWs NPUPOLHO-PeCYpPCHOro noteHumana. Cnegyet 0TMeTUTb, YTO B Benapycu npoHMLaeMocTb NaHALaqpToB
1 cpef, 06MTaHNA 418 XXMBOTHbIX PaHEE He U3yyanach.

B cTaTbe 0603peBaroTCA CyLLECTBYOLLME NOAXOAbI K OLEHKe NPOHULLAEMOCTY NaHALWadToB U cpes 0bumTa-
HUSA LN5 XKUBOTHbIX B LLeNsix 60/ee YeTKoro hopmMynnmpoBaHus TEPMUHONOMMYECKOTO annapaTa v onpeseneHus
NOoTeHLMaNbHbIX 061acTel NPaKTNYeCKOro NPUMEHeHNs pesynbTaToB NoA06HbIX paboT.

Martepuasbl 1 MeToAbl UCC/eA0BaHNS

B 0cHOBY pab0Tbl NOM0XEHA aHAIMTUKO-CMHTETUYECKAs KOMMUAALMA NOAXOLO0B 1 METOAOB, KOTOpbIe Kaca-
tOTCS OLLEHKM NPOHULIAEMOCTU Cpef 06UTaHWS AN XKUBOTHbLIX. OUCK IMTepaTypPHBIX UCTOYHMKOB OCYLLLECTBS-
Csi C NOMOLLbIO NporpammHoro obecneveHus Publish or Perish, cuctem noncka Google Scholar n Web of
Science. B 06Lieii CNOXHOCTY NpoaHannM3npoBaHo 118 ny6nukauwmii 3a nepmog ¢ 2000 r. (BK/HOUas CCbIIKK

'MOHMTOPUHT 3eMenb (noyB) [AneKTpoHHbIA pecypc]. URL: https://www.nsmos.by/uploads/archive/Shorniki/ (gata obpalieHus:
18.02.2020).

20 rocypfapcTBeHHO nporpamme «Joporu benapycu» Ha 2021-2025 rogbl : noctaHoBneHne Coseta MuHnctpos Pecn. Benapycb
oT 9 anp. 2021 r. Ne 212 [SnekTpoHHbIA pecypc]. URL: https://pravo.by/document/?guid=3871&p0=C22100212 (pata obpaLyeHus:
15.10.2021).
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Ha 60nee paHHME TeOpPeTUYECKME NCTOUHMKM), U3 KOTOPbIX AN1S Aa/bHERLero nccnefoBaHus 6bi1o 0TobpaHo
35 paboT. MNMpeumyLLecTBo 0TAaBan0CL Ny6AUKALUAM C BbICOKMM MHAEKCOM LMTUPOBAHWUA U O(MLNANbHbIM
[LOKYMEHTaM, YyTBEPXKAEHHbIM Ha YPOBHE OTAE/IbHbIX CTPaH UK B paMKax MeXXAyHapoAHbIX 40roBOPOB.

K 3HaunmbIiM paboTam Mo mccnegyemori npobnematuke oTHocsTes nybnukauymm [7-10]. Ocobblin uHTepec
npeacTaBNsAOT UCCNeA0BaHMA MO NPUMEHEHMI0 NaHAWwapTHbIX nHAeKcoB [11-13]. B pa3BMTME MOHMMaHUA
paccMOTPEHHbIX MOAX0A0B BHEC/IN BKNag 0630pbl [14; 15].

B cTpaHax BocTouHoO EBponbI Yallle BCEro paccmarpuBaeTcs npobniema parMmeHTaLmMm NnpupoaHbIX Tep-
putopwii (cm., HanpuMmep, [16; 17]). B pyccKosA3bIYHOM CerMeHTe U3yyeHue NPOHULLAEMOCTHM cpef 06UTaHus
ABNISETCA HOBLIM Harpas/fieHWeM UCCNef0BaHUA.

Pe3ynbTaTbl U UX 06CYKAEHWe

OCHOBHbIe TEPMUHbI, UCMO/Ib3yeMble NPU OLEHKe NPOHULLAEMOCTWN NaHAWapToB, U chepa UX Uc-
nosb3oBaHUA. o4 NPOHMLAEMOCTbIO NaHAWAPTOB NOHMMAETCA CTeNeHb 61aronpUATHOCTU NaHALWagToB,
OXBaTbIBaKOLWMX Pa3fINYHbIE TUMblI €CTECTBEHHbIX 3eMefibHbIX NOKPOBOB U 3eMESIbHbLIX MOKPOBOB, 6/IM3KNX
K HUM, 415 6ecnpensTCTBEHHOr0 MepeMeLLeHns npeacTaBuTeneid UKo NpUpoabl U COAeCTBUA PasBUTUIO
3KOJI0rMYecKux npoueccos [7; 18]. Apyrumu cnosamu, npy BbICOKOM YPOBHe MPOHULAEMOCTU laHALWadThI
NOALEPXKMBAKOT CNOCOOHOCTb Pa3NNYHbIX BUAOB XUBbLIX OPraHU3MOB K NEPeMELLEHNIO.

KntoueBble XapakTepUCTUKKN MPOHULAEMOCTU Cpef 06UTaHus, UX pa3mepbl U 0COBEHHOCTU pacnpesene-
HUS, a TaKkXKe rycToTa AOPOXHOMN CeTn TeppUTOpUMN McCnefoBaHUA GepyTcs 3a OCHOBY MpW MAaHWPOBaHWUK
NPMPOAOOXPaHHON AeATeNbHOCTH, pa3paboTke U peannsalMyv COOTBETCTBYIOLWUX MepONpUSATUA, NPOEKTOB
n ctpaternii [2; 8]. Tak, MOHATNE «MPOHULAEMOCTb» HalUN0 OTPaXXeHWe B pe3ontounn 12.26 «YnyulleHue
cnoco6oB pelleHns Npo6eMbl B3aMMOCBA3AHHOCTW MPU COXPaAHEHUU MUTPUPYIOLLNX BUAOB» KOHBEHLUK
MO COXPAHEHWNIO MUTPUPYIOLLMX BULOB AUKUX XXUBOTHbIX , @ TAKXXe B paMOYHOM NporpamMmme no COXpaHeHuto
6ropasHoobpasms Ha nepuog nocne 2020 r. KoHBeHUMM 0 61UoN0rnyeckoM pasHoobpasum .

BblgensieTcs CTPYKTYpHaa U PyHKLMOHaNbHaa NPoHNLaeMocTb. CTPYKTYpHas MPOHULAEMOCTL OTpaxaeT
hr3nyecKme CBA3M MeXAy anemeHTaMu naHAawadTa Uam yyacTkaMym MectoobmMTaHus 6e3 nNpsMoi Koppens-
LMW C KaKUMU-NN60 MOBELEHYECKMMM UK 3KOSTOTMUYECKUMU XapaKTepuCTUKaMmn BUA0B. BAN3KUM K MOHATUIO
«CTPYKTYpHas NPOHULAEMOCTb Cped 06UTaHMA» ABNAETCS TEPMUH «CBA3AHHOCTb naHawadToB» [9; 19].
Bo MHOrmx cnyyasax TepMUHbI «CBA3aHHOCTb NaHALLANTOB» U «NPOHULLAEMOCTb NaHALWA(TOB» UCMOb3YIOTCH
KaK CUHOHUMbI. PaKTUYeCKN OHW Pa3nnyaroTcsa cepoit UCrosb30BaHUsA, 04HaKO 061acTb NPUMEHEHUA TEPMUHA
«MPOHULAEMOCTb NlaHALANTOB» ABNAETCA 60Mee LLUMPOKOIA.

PyYHKLMOHANbHAA NPOHNLAEMOCTb OTPaXKaeT PYHKLMOHA/IbHbIE B3aMOCBA3N MeXAy naHawahtaMmm uim
yyacTkamu cpef, 06uTaHms. OHayuMTbIBAET NOBEEHYECKME peakLMm BULOB Ha OTAe/bHbIe 3/1eMeHTbI NaHaLwap-
TOB 1 X NPOCTPAHCTBEHHYO KOH(UIypauuio. PyHKLMOHAbHbIE CBA3M, KaK NPaBWIo, pacCMaTpuBatoTes, Korga
peyb NAeT 0 TPe6OBaHMAX KOHKPETHbIX MOAENbHbIX BUAOB K MecToo6UTaHusM [6; 11]. Ecnm Takas nHgopmayms
OTCYTCTBYeT, 4711 OLLEHKM BO3MOXHOCTW MepeMeLL,eHns BUL0B UCMOMNb3YeTCs CTPYKTYPHas NPOHULLAeMOCTb.

CHMXeHMe NPOHMLAeMOCTH cpef 06uTaHMsA 00YC/OBMBaETCA B MEPBYIO OYepelb ee (parmeHTauuent -
pasgeneHnem Ha 6onee MesiKne paspo3HEHHbIe YYacTKW, KOTOpble NOCTENEHHO TEPSOT CBOI MOTeHUMan s
BbINO/IHEHNA NePBOHAaYabHbIX (yHKUMIA [10]. B ymepeHHbIX LIMPOTax (hparMeHTaLms CBA3aHa C MU3MEHEHNEM
XapakTtepa 3eM/1enonb30BaHNA Ha KpaeBbIX yyacTkax. MpoHULaeMocTb rpaHuL, Ans pacnpocTpaHeHUs BUAOB
3aBMCUT OT CXOACTBA COCEAHUX TUMOB MECTOOOUTaHWUIA, 1, BEPOATHO, OHA ABNSETCA 60/1ee BbICOKOW Npu ecTe-
CTBEHHbIX rpaHuLax pasgena.

CB#3aHHOCTb NaHALLAPTOB MMEET K/IHOUeBOe 3HaueHue Ans hopMUPOBaHUA KOPUAOPOB MEXAY NPUPOSHbLIMU
TeppuTopusMu. C TOYKM 3peHUs NaHAWapTHON 3KONOrMM B paMKax MOZENN yyacTOK - KOpugop - Mosau-
ka [20] kopuaop npeAcTaBnseT cob0ii TEPPUTOPULID, KOTOPas CBSA3bIBAET MeX Ay COO0M MecTa 06UTaHUS ANKUX
XKMBOTHbIX U 06ecneynBaeT BOSMOXHOCTb MX MepemMelleHmnsi. MpoCcTPaHCTBEHHO 3TO OTAENbHbIA 3/1EMEHT
naHawamTa (Kak npaBuno, MHenHbIn). K Kopugopam OTHOCATCA Takxke 1 60/1ee LIMPOKKE 30HbI - TaK Ha3bl-
BaeMble 006/1aCTN CBA3MW, BaXKHblE A1 MOALEPXKAHUA 3KONOTMYECKUX NPOLLECCOB U NepeMeLLeHNs MHOXECTBa
BUAOB (YMeHbLUeHNs 6apbepoB).

CyluecTBytoLMe NOAX0Abl K OLEHKE NMPOHMLLAEMOCTU cpef 06UTaHUs 1 NpUMepbl UX NPUMEHEHUS.
B 1abn. 1npefcTaBfieHbl CyLLECTBYIOLWME NOAXOAbI K OLEHKE NPOHULAEMOCTM NaHALWAMTOB 418 XUBOTHBbIX.

improving ways of addressing connectivity inthe conservation of migratory species [Electronic resource]. URL: https://www.cms.
int/sites/default/files/document/cms_copl12_res.12.26_connectivity_e.pdf (date of access: 25.03.2021).

4The post-2020 biodiversity framework: targets, indicators and measurability implications at global and national level [Electro-
nic resource]. URL: https://www.oecd.org/environment/resources/biodiversity/post-2020-biodiversity-framework.htm (date of access:
21.06.2021).
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Tabnuya 1
PasnuuHble Noaxo4bl K OLeHKe NPOHMULLAeMOCTM NaHALWadToB 4715 XKMBOTHbIX
Table 1
Different approaches to assessing the permeability of landscapes for animals
Moaxon KntoueBble TepMUHbI VIHCTPYMEHTbI 1 METOLbI Wccneposatenu
Buposoi (sko-cuctemHo- Bwug, metanonynauma OueHka npurogHocTu cpepn P. JlesuHc, WN. XaHcku, . Beuep,
BNAOBOW) 06UTaHNS ANa KOHKpeTHbIX [. Malika n gp.
BUAOB

JKOCUCTEMHbIN (naHg- OcTpoBau Kopuaopbl AuKoli KonuuecTBeHHas oueHka  P. X. MakapTyp, 3. O. YuUncoH,
WwapTHbIRA) npupoabl CTPYKTYpbl naHgwadToB P. T. T. ®opmaH, J1. BonTaHu n gp.
Ha OCHOBEe WHEKCOB
TeppuTOopuanbHbli JKonornyeckas cetb 1 ee ane- MNpocTpaHCTBEHHbIW aHa- b. 6. PogomaH, P. . I'. )KOHTMaH,
MeHTbI (A4pa v KOpUAopbl)  NU3 faHHbIX H. A. KOpreHcoH u gp.

BugoBoil (3Ko-cucTeMHO-BMA0BOIN) noaxod. Ha BngoBom (3KO-CMCTEMHO-BMAOBOM) YPOBHe MPOHULIae-
MOCTb BbICTYMaeT KakK YC/10BUe, HE06X0AUMOE /151 COXPAHEHUS XXU3HECMOCOOHbIX MONYNALUI OTAENbHbIX BU-
[0B Ha TeppUTOpPMM NCCnefoBaHmns. B pamkax faHHOro NOAX0Aa OLEHMBAKOTCA XapaKTep NepeMeLLeHmnin Buaa,
BEPOSITHOCTb CYLLLECTBOBAHUA NPENATCTBUI A/ STUX NepeMeLLeHunii (bapbepbl) M BOSMOXHOCTb YMEHbLLIEHUS
BO3JeiCTBMA faHHbIX NPENsATCTBUI Ha BOCCTaHOB/IEHME, COXPaHEHME W MOAAEPXKaHNE XU3HECNOCO6HOCTH
nonynauun. OLeHKa NPOHNLAEMOCTM A4J18 Pa3NNYHbIX BULOB ANKNX XKUBOTHbIX 3aBUCUT OT UX IKONOMMYECKNX
TpebOoBaHWU K YCNOBMSAM 06UTaHUA U XapaKTepa NepeMeLLIEHWA.

BonbWINHCTBO MOoZenein cogepXar Te WK MHble PaKTopbl, CBA3AHHbIE C AeATE/IbHOCTbIO Ye0BeKa, KOTO-
pble yalle BCero paccMaTpuBalOTCA B KauyecTBe 6apbepoB (CTereHb OCBOEHUS TEPPUTOPUU, XapaKTep W TUN
pacTUTeNbHOrO NOKPOBa, YPOBEHb LLIYMOBOIO 3arpsis3HeHus, haktop 6ecnokoiicTea 1 ap.). bapbepbl 06naga-
0T pasfIMyHbIM YPOBHEM NPOHMULAEMOCTU 418 pasHbIX BUAOB [21], UTO ABNSAETCS BaXKHOM YacTbi McCnefo-
BaHMA. [N KaXL0ro KOHKPETHOro BMAa XXMBOTHOMO CYLLLECTBYHOT CBOM KpUTepumn 6apbepos.

[nsa cTpaTernyeckoro njaHMpoOBaHUA B acrekTe M3y4yeHUs NPOHULAEMOCTU Cpef BO3MOXHO BbISB/IEHNE
MecCT PacrosioKeHNs CyLLECTBYOLLMX MEPEXOLO0B A5 XXMBOTHbIX C YYETOM 30H pa3pbiBa, rae UX NnepesBuxXeHuns
MOTYT 3aTPYAHATLCS (YYaCTKM JOPOT C MOBbILLEHHBIM PUCKOM CMEPTHOCTU, OTKPbITbIE CE/IbCKOXO03SMCTBEHHbIE
yrogps n ap.).

OueHKa NPOHULLAEMOCTN CPef, MOXKET NPOBOAUTLCA MO aHaNorMm ¢ aHaan3oM NPUrogHoCcTH cpes obuTa-
HUA [22]. Mpexzae BCero BaXXHO BMOMOTMYECKM UHTEPMPETUPOBATL PE3y/bTaTbl OLEHKU MPUro4HOCTU Me-
CTOOOGUTAHWUIA N YCTAHOBUTbL GMOMOTMYECKM 3HAYMMbIE MOPOrOBble 3HAYEHUS 415 pa3fenieHMs 3TUX OLEeHOK
Ha kateropun. Ocoboe BHUMaHUe yaenseTcsa nopory NpuMrofHoCTU, KOTOPbI/ ABASETCA HEO6XOAUMbIM ANS
noafep>aHunsa cpef, 00UTaHNA, BaXKHbIX 15 OCYLLECTBNEHNA XXN3HEHHbIX LIUK/I0B BUAA.

WcenepnoBaHus, OCHOBaHHbIE Ha BUOBOM MOAXOAE, KaK Npasuio, CBA3aHbl C U3yyYeHWeM Haunbonee 4yB-
CTBUTENbHbLIX K (PparMeHTaLumn BUA0B, KOTOPble 60 NPeabABAAIOT BbICOKME TpebOBaHNA K pa3mepy apeana,
NMB0 UMEKT TEHAEHUMIO K PEFYASAPHOWA UAKU CydaiiHON murpauun [6; 22]. Cpean moaenbHbIX BUAOB YacTo
paccmaTpumBatoTCst KpynHble XUWHUKK (Bonk (Canis lupus), esponeiickas pbick (Lynx lynx), 6ypblii Megseab
(Ursus arctos)) 1 KonbITHble XXWBOTHble. MoaenbHble BUbl, KaK NpaBuao, NpeacTaBAstoT cO60M TaKCOHbI
C BbICOKWM CTaTyCOM OXpaHbl KaK Ha HaLMOHabHOM, TaK U Ha MeXAYHapoAHOM ypoBHe. OXpaHa 3TUX BUJ0B
CTaHeT 3(h()eKTUBHOM TONMbKO B TOM Cly4ae, ecnum 6yayT obeperatbCsi Kak MecTa MX MOCTOSAHHOT0 06MTaHwus,
Tak U TepPUTOPMM, NO KOTOPLIM OHW NepemeLlaloTcs (paccenfoTes, MUTpupytoT).

Takum 06pa3om, B pamKax BUAOBOro (3KO-CUCTEMHO-BUAOBOI0) NoAxo4a NPOHULLAeMOCTb cpef 06MTaHus
AN MOAENbHbIX BUA0B AUKNX XKMBOTHbIX PACCMATPMBAETCS C YH4ETOM UX 3KOOTMYECKUX Tpe60oBaHNiA K ycro-
BUAM 06UTaHMA 1 XapaKTepa UX NepeMeLLeHnii. B nybankaumsx, 6asnpyowmnxcs Ha 3TomM noaxoae, 06bI4HO
OLeHMBaEeTCA NPUTro4HOCTb Cpef, 06UTaHWs 415 KOHKPETHOrO BMAA U YCTaHAaBIMBAETCA MUHUMASbHBIA pasmep
ero nonynauuu. Ana sngosoro (3K0-CUCTEMHO-BUA0BOM0) NOAX0Aa BaXKHOCTb MPOCTPAHCTBEHHOIO NapameTpa
ABNAETCS He TaKOM ABHOW, KaK 4ns Apyrux nogxoLos.

JKOCUCTEMHbIN (naHAwWwag THbIA) nogxod. OueHKa NPOHMULAEMOCTHM Cpef], Ha 3KOCUCTEMHOM (naHAawadgT-
HOM) YPOBHe npeArnosaraeT ornpefeneHne KNIOYeBbIX XapaKTePUCTUK 3KOCUCTEM U TUMOB MeCT 00UTaHuWs, BaX-
HbIX 119 BBDKMBaHUSA BUAA, & TAKXKe YCTaHOB/IEHWE CTENEHWN UX LIe/IOCTHOCTU Ha OCHOBE [JaHHbIX O CTPYKTYpE,
(DYHKLMAX U CBA3AHHOCTU NaHALLIa(TOB.

[aHHblli nogxoa NPUMEHSETCS B OCHOBHOM B paboTax No OCTPOBHOW 6uoreorpagumm P. X. MakapTypa
n 3. O. YUncoHa, a Takxke B Ny61nkaunsax npeLcTaBuTeneil CeBepoamMeprKaHCKol WKOMbl NaHAWadTHO 3KOo-
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NOTMK, B OCHOBE KOTOPOI NeXMUT MOAENby4yacTOK - Kopuaop - Mo3anka [20]. B aToii moaenu ocoboe 3HaueHme
4151 06ecrneyeHuns CBA3eN MeXx Ay 3NeMeHTaMM, BaXKHbIX A5 OLLEHKW MPOHULLAEMOCTH, UMEKT KOPUAOPLI - Nn-
HelHble CTPYKTYPbl, 00beAMHSAIOLLME YUACTKN CO CXOAHOW PacTUTENIbHOCTLIO 1 OT/INYAIOLWMECH OT MO3aUKM.
KntoueBbIMW XapaKTepMCcTKaMmn KOPUAOPOB ABASIOTCA NPOLEHT TEPPUTOPUIA, MOKPLITLIX ECTECTBEHHOM pac-
TUTENbHOCTBIO, UX CBA3AHHOCTb U YPOBEHb (hparMeHTaLunu.

B pamkax 3KoCMCTEMHOro (naHAwWwahTHOro) nNoaxoja As OLEeHKM NaHAWadTHOW CTPYKTYPbI LLIMPOKO
MCMONb3YOTCS BO3MOXHOCTM AUCTAHLMOHHOIO 30HAMPOBaHUA 3eMN U TeOMH(OPMAaLMOHHOIO MOAENMPO-
BaHWS Ha Pas/IMYHbIX MaclTabHbIX YPOBHAX. Ha pernoHanbHOM YpOBHE MPUMEHSKOTCS pa3HOBPEMEHHbIE
MYNbTUCNEKTPabHbIE CHUMKM CPeAHEr0 NPOCTPAHCTBEHHOIO Pa3peLLleHus (Hanpmumep, CHUMKM, NOyYeHHble
co cnyTHMKOB Landsat-5, Landsat-7 n Landsat-8 eonoruuyeckoii cny6bl CLLUA [11], n(n60o reomeTpuyecku
npaBu/bHble CETKN KBaapaTHO dopmbl [23]).

[ns xapakTepucTMKy CTPYKTYpbl NaHAwadTra WUPOKO NPUMEHSIOTCA NaHAWwapTHble MHAEKChl (MeTpu-
Kn) [11-13; 24]. CyuwiecTBYIOT pa3nnyHble Knaccuukaumm nHaekcos [12; 25; 26], ogHaKo HY>XHO npwu-
HMMaTb BO BHMMaHWE YC/IOBHbIN XapakTep Nt060i Knaccudumkaumm. O630p Hanbonee pacnpocTpaHeHHbIX
MHAEKCOB MpuBefeH B Tabn. 2. Ha pucyHke npeAcTaBfeHbl NPUMEPbI rPaiMyeckoro 0TobpaxeHns OTAeNb-
HbIX Fpynn WHAEKCOB.

Tabnuya 2
VIHAEKCbI, KOTOPble NCNOMb3YHTCS AN KONMMYECTBEHHOM OLeHKN NaHAWahTHOW CTPYKTYpbI
Table 2

Landscape metrics that are used to quantify landscape structure

EnnHuua
VHaekcbl AnHIL 3HaueHue
N3MepeHuns
VHaeKebl naowaamn n cTpykTypbl
Area ra
Mnowajb NeCHOro maccmaa (B KOHTYype)
CA ra
NP en. O6uiee YNCNO YyHaCTKOB (B KOHTYpe)
Pland %/KM2 [ons necHblX 3eMenb Ha eAUHMLY Naowann (necHas Mmo3aunka)
Area_MN ra CpegHsa nnowagb necHoro maccmea (B KOHType)
LPI ra OTHOWeHMe Naowaam camoro 60/bLWOro yyacTka K o6uULeil nnowagm KoH-
Typa
MHaeKcbl KOHGpUrypauuu
OTHOWeHNe NepuMeTpa yyacTka K naouwiagn, npn KoTopoMm opma yvacTtka
PAR, P/A /M2 pumeTpay Waau, np pom opmay
CMeLINBaeTCA C ero pasMepom
HopmannisoBaHHOe OTHOLWEHWE NMepuMeTpa yyacTka K naowagmn, B KOTOpoOM
Shape* C/IOXXHOCTb (hOpMbl y4yacTKa CpaBHMWBaeTCA CO CTaHAapTHON (opmoi (KBa-
ape -
P LpaToMm) TOro e pasmepa, TeM cambiM 06neryaet npobnemMy 3aBUCUMOCTU
pa3mepa oT uHgekca PAR
Erac* Hopmann3oBaHHbIA MHAEKC (POPMbl, OCHOBAHHbIA Ha COOTHOLIEHWUW NepuMeTpa

Y NNOLWaAN, Mepa M3pe3aHHOCTM FpaHuLbl y4acTKa No OTHOLIEHUIO K KBaapaTy

NHaeKke GopMbl naHaWadpTa, OCHOBAHHbIA HAa HECOOTBETCTBMM MeXay dak-
LSI* - TUYECKMMM N N304MaMeTpuueckummu opmamm (Kpyru Ans BEKTOPHbLIX KapT
1 KBaApaTbl N5 PaCTPOBbIX KapT), MHANKATOP CMOXHOCTM NaHAwagpTa

MHAeKcbl KOHTPacTHOCTH

TE M
O6uas AnnMHa Kpas UAM NAOTHOCTb Kpas NeCHbIX y4acTKOB
ED m/ra
ECon % CTeneHb MakCMMasbHOro KOHTpPacTa Nno Kparw Mexay 4ByMA NnaTHaMu, cymmMa
Nno ypOBHIO yyacTKa, Knacca unu naHgwadTra
MHOeKCbl CBA3HOCTM
PC* - MHpeKec cBA3aHHOCTH
IsoSI* - MHpeKe nsonaumm

MpumeyaHune. PaspaboTaHO Ha OCHOBE UCTOYHMKOB [11; 12; 25; 27-29]; 3HaKOM * OTMe4eHbl Te MHAEKCHI, MO OTHOLUEHUIO
K KOTOpPbIM CTaHAAPTHbIE eMHULLbI U3MEPEHNS He NPUMeHATCS (B KaYeCcTBe eANHNL, MU3MEPEHNS UCMONb3YETCS AnanasoH 3HauYeHWiA).
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ala 6/b

O CenuTebHble 3eMn m Jlec m BHyTpeHHW MaccvB O JTMHEVHbIE 3/1EMEHTbI
O CenbCKOX03AMCTBEHHble [ ECTeCTBeHHble m Kpomka m OcTpoBa

3eMm HefecHbIe 3eMn
O [paHu1ua c ecTeCTBEHHbIMM NaHAadTamMm 0O CenntebHble 3eMn O ECTecTBeHHble
O [paHMua ¢ aHTPOMOreHHbIMM O CenbCKoxosstiicTBerHble  HE/IECHBIE 3EMM

yyacTkamu naHgwadra 3emMn m CBs3n Mexay

m Jlec yyacTKamm

Mpumepsl rpagnyeckoro NpeAcTaBneHNs cTaHAapTU30BaHHbIX MHAEKCOB
(Ha egnHULY naHgWwadTa naowaabio 25 X 25 KM): a - MHAEKChI NN0LWaAN U CTPYKTYPbI;
6 - MHAEKCHI KOHUIYypauun; B - UHAEKCbI KOHTPACTHOCTK; T - UHAEKCbHI CBA3HOCTU
(undpamu 1-4 0603HayatOTCA 30HbI; MHAEKC d1-4 0OTHOCMTCS K 30HaM 1w 4,
NHAeKc d2-3- K 30HaM 2 1 3, Haekc d2-4- K 30Ham 2 1 4, nHaekc d3-4- K 3oHam 3 1 4;
3HayeHne nHaekca d1-2 paBHAeTca cyMMe 3HaveHuin nHaekcos d1-4un d2-4,
3HaueHue nHaekca d1-3 paBHAeTca CyMMe 3HaueHUn nHaekcos d1-4u d3-4)
(pa3paboTaHo Ha OCHOBE MCTOYHMKA [11])
Examples of graphical representation of standardised metrics
(per landscape unit 25 x 25 km): a - area metrics; b - shape metrics;
¢ - contrast and edge metrics; d - connectivity metrics
(numbers 1-4 indicate zones; index d 1-4refers to zones 1 and 4,
index d2-3- to zones 2 and 3, index d2-4- to zones 2 and 4,
index d3-4- to zones 3 and 4; the value of the index d1-2
is equal to the sum of the values of the indices d1-4 and d2-4,
the value of the index d1-3is equal to the sum of the values
of the indices d 14 and d3-4) (based on source [11])

[na onpefeneHns naHAwWagTHON CTPYKTYpPbl UCMOMNb3YIOTCA TakKe MHAeKCbl PSI (patch shape index),
PD (patch density), PR (patch richness), Core patch core area), EAR, nnu E/A (edge to area ratio), NN (nearest
neighbour) 1 nx BapuaHThl [13]. CnegyeT OTMETUTb, YTO NPY U3YUYeHUW MPOHULAEMOCTHU Cpefbl 06UTaHus ans
pa3fNyHbIX BULOB XMUBOTHLIX 0C060€ BHUMaHMWE yaeNnseTcs UHAEKCAM CBA3HOCTU.

MprMepamy NPUMEHEHNS 3KOCUCTEMHOTO (NaHALWATHOr0) NOAX0Aa ABAOTCS 3KOIOrMYEcKne ceTu B besib-
run, Huaepnangax, Ntanun [14; 15], paspaboTaHHble Ha OCHOBe uccnegoBaHmii P. T. T. dopmaHa.
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Takum 06pasom, 415 3KOCMCTEMHOro (NaHAWaMTHOro) Noaxoda XapakTepeH aHa/In3 3KON0rMYeCcKMX Xa-
PaKTEPUCTUK NPUPOLHbIX TEPPUTOPUIA. DTOT NOAXOZ NOMYUM/ LIMPOKOE Pa3BUTME B CBSI3M C COBEPLUEHCTBO-
BaHMEeM MeXaHU3MOB reoUH(OPMaLMOHHOI0 MOLENNPOBAHNA U UCMONb30BAHNSA [aHHbIX AUCTAHLMOHHOIO
30HANPOBaHUA 3emn.

TeppuToOpranbHblii nogxo4. LLIMpoKMil NpakTUYeCKMin MHTEPEC B paMKax U3yveHus MPOHULLaeMOCTM cpes,
06UTaHNA N UX parmMeHTaLuKn NpeacTaBnseT NaaHNpPoBaHWE KOPULOPOB, B paMKax KOTOPOro npuMeHseTcs
TeppuUTOpUasbHbIA NOAXOA.

TeopeTnYecKoin OCHOBOW TeppMTOPMANbHOTO NOAX04a ABASETCA KOHLENUMUSA NOASAPUM30BAHHOIO NaHgwad-
Ta, npegnoxeHHas b. b. PogomaHom [30]. OHa 6a3upyeTcs Ha (PYHKLMOHANIbHOM 30HUPOBAHUW NPUPOAHBIX
TEPPUTOPUIA, KOTOPbIE NPOTUBONOCTABAAKTCA TEPPUTOPUSAM UHTEHCUBHOIMO MCMOMb3oBaHMA. KoHuenuus
b. b. PogomaHa nonyuuna passutue B psfe HauUMOoHaNbHbIX U PErMOHabHbIX pa3paboTok, rnaBHbIM 06pa3oM
C CMNbHbIMW TpaguLUAMK TeppuTopuanbHOro nnaHmMposaHusa. K nogobHbIM pa3paboTkamM OTHOCATCH
3KOMOrNYecKne CeTn 1 Kopuaopbl Yexmm, ctpaH bantum n gp. [14; 31].

BonbLioe 3HaueHVe B paMKax 3TO TpaguLmu UMeeT aHasIn3 HEMpPEPbLIBHbIX TEPPUTOPMAbHBIX CTPYKTYP,
COCTOALLMX U3 NPUPOAHBLIX TEPPUTOPUIA N TEPPUTOPUIA, KOTOPbIE ABNAIOTCA 6IM3KUMU K HUM U UMEIOT pas-
NNYHble OrpaHUYeHNs Mo UCMOJb30BaHNUIO.

Takum 06pa3om, B OT/IMYME OT SKOCUCTEMHOrO (NaHAwagpTHOro) nogxoda B pamMmkax TeppuTopuanbHOro
NoAxofa MeHblUe YUYUTLIBAKTCS 3KOMOTMYECKNE XapaKTepUCTUKN NPUPOSHbLIX TeppuTopuid. bonee BakHoe
3HaYeHVe NpUAaeTCca aHanM3y pasmeLLeHus TepPUTOPWIA, NMOANEXALLMX CheLnanbHOR 0XpaHe, U U3YyYeHNIo
Pa3/INUHbIX PEXXMMOB UX 0XPaHbl Y UCNO/b30BAHUSA.

HauwvoHanbHas skonormnyeckas cetb benapycum Takxe paspaboTaHa Ha OCHOBe TEPPUTOPUATBHOIO NOAX0AA .
Ha gaHHOM 3aTare 15 ee pa3BUMTUA UHTEPEC MPeLCTaBNAIT UccnefoBaHme sMEKTUBHOCTU NPUMEHEHUS UMELD-
LLMXCA KOPULOPOB NS pacCeneHns U MUurpaLuy BULOB U BbISBJIEHWE MPU HEOOXOAUMOCTU albTEPHATUBHbIX
BapMaHTOB KOPUZOPOB.

M3y4yeHHOCTb nNpob6nembl B Benapycu. MccnefoBaHnio naHAWadTHON CTPYKTYPbl NOCBALLEHbI paboThbl
0TeyecTBEHHbIX yueHbIX A. C. CkaukoBoii, [. M. Kypnosuua, J1. B. KatkoBckoro [32], A. . Nycesa [29] u ap.
OfiHaKo NPOHMLLaeMOCTb TAaHALLA(TOB Kak cpej 06uTaHus 418 OTAe/bHbIX BULOB XUBOTHbIX PaHEe He aHanu-
3upoBsanack. Creflyet pacCMOTPeTb NPOEKTbl U MHULMATKBbI, HarpaB/ieHHbIe Ha COXpaHeHne 61opasHoo6pasmns
YXMBOTHOTO MUpa, KOTopble ObliM peann3oBaHbl B benapycu 3a nocnefHee BpeMs.

B 2001-2002 rr. ¢ yyacTveM HaLMOHaNbHbIX 3KCNEepTOoB Oblfa pa3paboTaHa UHAMKALMOHHaA kapTa MNaHbeB-
ponenckoli 3KoNornyeckoi cetn ans cTpaH LleHTpanbHoli n BocTouHoii EBponbl (B ToM uncne Benapycn),
oTpaxatoLas LeHTpbl 61MopazHo06pasns, a TakxKe 3KOM0rmYeckme KOpMaopbl MeXAyHapoAHOro 3HaveHus [23].
OueHKa TeppuTOpPUIA NPOBOAMNACL HAa OCHOBE CMUCKa 13 449 NpUOpPUTETHBIX BULOB, KOTOPBbIA Obla COCTaBNEH
B paMKax KOHBEHL MM 06 0XpaHe AUKOIA hayHbl U hnopbl U MPUPOAHBIX CPed 06UTaHMs, NPUHATON 19 ceHTA-
ops 1979 r. B BepHe (LLBeiuapus), 1 3adukcupoBaH B [AunpekTBe EBPONeiCKOro coko3a no oxpaHe AMKKUX
nTuy ot 2 anpena 1979 r. u AupekTruee EBponeickoro cots3a 06 oxpaHe MPUPOLHbLIX MeCT 06UTaHus, aun-
Kol (hnopbl 1 hayHbl 0T 21 maa 1992 r. Kpome TOro, y4YuTbiBaIUCh BU[bl, BK/OYEHHbIE B HALMOHaNbHbIE
KpacHble KHUrK. B KayecTBe MOfE/bHbIX BUOB paccMaTpuUBaiMChL NTULLI U MIEKONUTAIOWME, NOCKOMbKY
OHU ABNAKOTCA Hanbosee TpeboBaTeIbHbIMU K pasMmepam TePPUTOPUA, HEOOXOAMMOI AN1F OCYLLECTBEHNS NX
YKU3HEHHbIX LMKNOB. OfHaKO NOAX0AbI, MPUMeHseMble B 3anagHoi EBpone, 6binn He BMOSHE aAanTUPOBaHbI
K ycnosusamM benapycu. MpoekT He npeanonaran oLeHKy NpoHMLAeMOCTU Cpes 06UTaHuS.

Yka3om Mpe3ngeHTa Pecny6nuku Benapycb oT 13 mapTta 2018 Ne 108 «O6 3konoruyeckom cetu» Gbiia
YTBEPXEHa HaLuMoHanbHasa sKonoruyeckas cetb. OHa 6blna paspaboTaHa Ha OCHOBE TEPPUTOPUIA CO crewu-
aNbHLIMU peXxxMMaMun NpupoLoNo/bL30BaHUA (BOLOOXPaHHbIE U KYPOPTHbLIE 30HbI, MPUBPEXHbLIE NONOCHI PeK
1 BOLOEMOB, TUMUYHbIE U pefkue GruoTonsl 1 ap.) [33]. B To e Bpems B JeACTBYIOLEM NPUPOLOOXPaHHOM
3aKOHOJaTe/IbCTBE OTCYTCTBYET MPaKTMKa BblAefIeHNs HEKOTOPbIX NPUPOAHbLIX TEPPUTOPUIA, NOoAeXaLLnX
crneLmanbHoi oxpaHe. B 4aCTHOCTW, K HUM OTHOCATCS TEPPUTOPUU, UMEIOLLME 3HAYEHWE AN PA3SMHOXEHNS,
Haryna, 3uMOBK/ 1 (UNKN) MUTPaLMN AUKUX XXUBOTHbIX.

O[1HOi1 U3 BaXKHbIX LiENei HaLMOHaNbHOM 3KONOrMYEeCKoi CeTM ABNSIeTCS 06ecrneyveHne BO3MOXHOCTH paccene-
HWS U MUTpaLyW BULOB NOCPESCTBOM 3KOOMMUECKMNX KOPUAOPOB, CBA3LIBAKILLMX 31EMEHTbI 3KOMOrMYECKOW CeTu
apyr ¢ gpyrom. MNpu pa3paboTke CeTU NPOHMLAEMOCTb Cpef, AN KOHKPETHbIX BUAOB XUBOTHbLIX HE U3yYanach.

CylLuecTByeT npobaemMa MHTerpaLuy HaLunoHabHOW 3K0M0rMYecKoii cetu ¢ VIsympyaHoli ceTbto Benapycu -
aHasIoroM eBpOMeCcKoi 3KONOrMuecKoi cetu «Hatypa-2000» [34]. OfHO 13 BO3MOXHBIX PELLEHWIA 3TO npobie-
Mbl COCTOWT B CO3JaHNM KOPMAOPOB HA OCHOBE fa/lbHEMLLEr0 pa3BUTUA TUMOMOT UK NOANEXALLNX CNeLnanbHOM
OXpaHe MPUPOAHbLIX TEPPUTOPUIA, HA KOTOPbIE A0 CUX MOP He pacnpocTpaHseTcs AeliCTBME CYLLECTBYHOLLIUX
HOPMaTWBHO-MPaBOBbIX aKTOB B 06/1aCTU NPUPOLOOXPAHHOI0 3aKOHOAATENbCTBA. VI3yyeHne NpoHULLaeMoCTH
cpes 06UTaHUs MOAeNbHbIX BUAOB XUBOTHbIX OyAeT CNOCO6CTBOBATL PELLEHMUIO 3TOW NPOBIEMbI.

506 3akonormyeckoi cetun : Ykas MpesngeHta Pecn. benapych oT 13 mapTta 2018 r. Ne 108 [SnekTpoHHbIi pecypc]. URL: https://
pravo.by/document/?guid=12551&p0=P31800108&p1=1 (gaTta obpalieHus: 17.02.2022).
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B 2016 r. B benapycu 6bi1a paspabotaHa Cxema OCHOBHbIX MUTPaLMOHHbIX KOPUAOPOB MOAENbHbIX BU-
[OB IMKNX XMBOTHbIX (fanee - CxemMa MUrpaLMOHHbIX KOPUAOPOB) . B KayecTBe MOAeNbHbIX BUAOB pac-
CMaTpMBa/IMCb KOMbITHbIE, 3eMHOBOAHbIE XXMBOTHbIE 1 BOAOMNMAaBalOLWMe NTULLI. B 0CHOBe paboTbl nexxanu
BblJefieHne afep U3 OTHOCUTENIbHO eCTECTBEHHOIO NlaHALWadTa 1 BblsSiB/IeHWEe KOPUAO0POB, o6ecneynBaroLmx
CBA3b MeXAy Takumu agpamu. CxeMa HoCua NPO6HbIV XapaKTep W 3anoxuna PyHLaMeHT Ans NpoBeAeHUs
JanbHenLwmnx nccnefoBaHui, npexzie Bcero B 06/1aCT TpaHCNOPTHOM 3Konornu. B HacTosLLee Bpems NOAX0Ab!
K COCTaB/leHN0 CXeMbl MUTPaLMOHHbIX KOPULOPOB TpebyroT 60/bLUER feTann3aumm, NOCKOIbKY BO3HUKAeT
CMIOXHOCTb ee NPUMEHEHUA Ha NpakKTuke. Hanpyumep, Npu NpoeKTUPOBaHUW Pa3fIUUHbIX CTPOUTENbHbIX 06b-
eKTOB (aBTOMOGWbHBIX U XeNle3HbIX A0POr, BETPSHbLIX YCTAHOBOK U fip.), KOTOPbIE MOrYT HeraTUBHO BANATL Ha
XU3HEAeATeNbHOCTb MOAENbHbIX FPYNM XXUBOTHbIX, BAXHO YTOUHATL MECTO NPOBEAEHUS MPUPOLOOXPAHHbIX
MeponpuATUA U nx TN, MHOTUE BUAbI KOMbITHLIX XXMBOTHLIX U aM(MOUii He SBAAOTCA CTEHOOMOHTHLIMM
M 4acTO NCNOMb3YIOT (PparMeHTMPOBaHHbIE U AaXe CeNIbCKOXO03ANCTBEHHbIe NaHAWadThl 419 NePeMeLLeHNiA,
0COGEHHO B C/ly4ae Hanuyusa Tam MOAXOAAWMX KOPMOBbLIX 6GMOTOMOB U MECT pa3MHOXeHUs. AHanu3 npo-
HMULLAeMOCTU cpef, 06UTaHUA A1 XKMBOTHbIX MOXET CTaTb MHCTPYMEHTOM, KOTOPbIA NO3BONUT 3DHEKTUBHO
1cnonb3oBaTb CXeMy MUTPaLMOHHBIX KOPUAOPOB.

B 2021 r. B Hay4Ho-npakTnyeckom LeHTpe HAH Benapycu no 6uopecypcam 6bina Havata paboTta «Mo-
[lENVPOBaHME NPOHMLAEMOCTM cpefbl 06UTaHMA (HanMyuns KOpuaopoB 1 GapbepoB ANS NMepeMeLLeHNn) ans
MOJe/NbHbIX BUAOB XMUBOTHbIX benopycckoro Moo3epbs ¢ MCNONb30BaHNEM AaHHbIX AUCTAHLMOHHOIO 30H-
avpoBaHus (443) 1 NporpaMMHOro MHCTPYMEHTapus reonHgopmaunoHHbix cuctem (FMC)». Ee uenb 3a-
K/0YaeTcs B NOMCKe ONTUMabHbIX NMOAXOA0B K OLEHKe NPOHULLAEMOCTH cpef 06uTaHus 415 pasHbIX rpynmn
NEeCHbIX MIEKONUTaOLWMX Ha TeppuTopumn benapycu n hopMmpoBaHUM COOTBETCTBYHOLLETNO MHCTPYMEHTApUS.
B ganbHeiiwem nnaHupyeTcs pa3paboTka NpesfoXeHnid Ans BblgeeHNs OTAebHbIX KaTeropuii MpUpoaHbIX
TeppuTOpuiA, MOANEXALLMX CeLnanbHON 0XpaHe N MMEIOLLMX 3HAYeHWE 418 Pa3MHOXEHUSA, Haryna, 3MMOBKM
1 (MAn) MUTpaL MK SUKNX XXUBOTHbIX. Kpome Toro, pe3ynbTaThl JaHHOW paboThl MO3BOIAT OLEHNTL 3P ¢eKTUB-
HOCTb NPYMeHeHMs CXeMbl MUTPaLMOHHbLIX KOPUAOPOB M PaCCMOTPETL a/lbTEPHATVBHbIE BapUaHTbl 06ecrneyeHns
NPOHULLAEMOCTN cpef, 06UTaHNA 415 XKUBOTHBIX.

3akntoueHue

Mpo6nema nccnefoBaHNsa MPOHMLLAEMOCTH Cped 00UTaHUA 418 OTAENbHbIX BUAOB XMUBOTHLIX SIBASETCA
OfHOI 13 Hanbonee aKkTyaslbHbIX B aCMeKTe COXPaHeHUs B1MON0rMYeckoro pasHoo6pasmns Ha pasHbIX YPOBHSX
nccnepoBaHus. PassuTre TEXHOMOTUIA paclumpseT CNeKTp MCNo/b3yeMbiX MeTOA0N0rMiA U NoAX040B. Bbl-
[enaTCca BUAOBOW (3KO-CMCTEMHO-BUAOBOI), 3KOCUCTEMHbIV (NaHALWAMTHBIA), TEPPUTOPMANbHBIA NOAXObI
M UX KOMOUHaUMW. JaHHble NOAXOAbl MPUMEHSIOTCA NS PeLUeHUs Pa3IMYHbIX NPaKTUYeCKMX 3adady no co-
XpaHeHnto BMOoNOrMYecKoro pasHoo6pasns, B TOM YUCe 418 OLEHKU 3th(PeKTUBHOCTM 3KOOTMYECKOI ceTu,
(hOpMMPOBaHNSA KapT MPOHMLAEMOCTH OXPaHSEMbIX N PECYPCHbLIX BMAOB XXMBOTHbLIX, ONTUMM3ALMUN TPaHUL,
CYLLECTBYHOLLMX 0CO60 OXpaHSeMbIX MPUPOLHLIX TEPPUTOPUIA 1 ap.

B HacToslLLee Bpems Ha TeppuTopuun benapycu passutie pasnnyHbIX NOAX0L0B K U3YUEHMIO MPOHMLAEMOCTH
cpea 06uTaHMA 4Ns XKUBOTHbIX NPeAcTaBNseTcs He06X04MMbIM B Liensax 6onee 3 heKTUBHOIO OCYLLECTBEHMS,
a TaKKe A4N151 OLEHKM 3PPeKTUBHOCTM (PYHKLMOHMPOBAHMSA HALMOHaIbHOM 3KOOTMYECKOR CeTn 1 peanmsayum
CxeMbl MUTpPaLMOHHbIX KOPUAOPOB.
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FTEONrPA®PNYECKUWE CAOBUT
B CEJIbCKOM PACCEJNIEHWN BENAPYCW N HOBBLIE MO AX04bl
K KAPTOITPA®PUNPOBAHNIKO 3TOIO MPOLLECCA

E.A.antTnunosA ,o.a.posxanoseuyl

1Benopycckuii rocyfapcTBeHHbIV yHUBepcuTe T, np. HesaBncumocTwH, 4, 220030, r. MuHck, benapych

OTcyTcTBMe Ny6AMKaLuii, B KOTOPbIX UCCNEAYIOTCA U3MEHEHUA B CeNIbCKOM pacceneHun benapycu 3a nepnog mexay
ABYMSA mocnegHUMKU nepenucsaMmm HaceneHma (2009-2019), a TakxKe AeTaNlbHbIX KapT, OTpaXxkatoWwmnx 3Ty TemMaTuKy, CBU-
feTenbCcTBYeT 06 aKTyaNbHOCTU faHHON Npo6neMaTuKM Kak ¢ Hay4HOM, Tak U C TPUKNAaAHOM TOYKK 3peHuns. BoisBnsatoTca
BPEMEHHbIE TPEHAbl M NPOCTPAHCTBEHHbIE 3aKOHOMEPHOCTU CENbCKOro pacceneHns (C NOMOLLbIO aHann3a BHYTPeHHei
CTPYKTYpbl 3TOr0 nNpouecca) 1 pasMelieHns HaceneHus benapycu (nocpeAcTBOM co34aHus Hanbonee MHPOPMaTUBHbBIX
KapT). MpoBefileHHbIA aHann3 cenbckoro pacceneHns benapycu 3a 2009-2019 rr. ¢ UCNONb30BAHWEM FEOUH(BOPMALLMOH-
HbIX TEXHONIOTMA NpU KapTorpaMpoBaHUM NO3BONWN BbIAENNTb PAL KIOUYEBbIX TEHAEHLUMNA. CHUXKEHNE YACNEHHOCTH
cenbCKOro HaceneHms Ha 10 % 3a 2009-2019 rr. o6ycnosuno opMupoBaHne YCTOWUYNBOA MENKOCENEHHON CUCTEMbI
pacceneHus (3HavyeHue nokasaTens cpefHel NOAHOCTU - 91 YenoBek) NPU COXPaHEHUMN 6ONbLLIOTO KONMYeCcTBa CeNbCKUX
HaceneHHbIX MYHKTOB (60nee 23 ThiC.) B ee Kapkace. [l CeNbCKOro paccefieHWs xapakTepHa nonspusauuns, nposasaato-
wancs B BblAeNEHUN ABYX FPYnn PermoHOB MO XapakTepy AWHAMWKMU YNCNEHHOCTWU CENbCKOFO0 HAaceNeHWUs - pPermoHoB
C OTpULaTeNbHON AUHAMMWUKO YNCIEHHOCTU CEeNbCKOro HaceneHus (bpectckas, Butebekas, MFomenbckas, M'pofHeHCcKas,
Morunnésckas 06n1acTu) v pernoHa ¢ NoON0XKNUTENbHON AUHAMMWUKOW YNCNEHHOCTUN CEbCKOro HaceneHns (MuHcKas o6nacTb).
Ha ¢hoHe yCTaHOBNEHHOTO COKpalleHNs 3Ha4YeHUN NoKasaTena cpejHein NOLAHOCTM CeNbCKUX HACENEHHbIX MYHKTOB M MO-
KasaTens NAOTHOCTU CENbCKOro HaceneHus B benapycu npoMcxoamT akTuBHaa pypbaHmsaumsa B NPUCTONNYHOM pPermoHe
(MwuHckas o6nacTb) c 06paTHbIMU NpoLeccamu - yBennvyeHMem nokasateneit cpegHein nlogHoctn (Ha 4,0 %) v nN0THOCTYH
CeNnbCKOro HaceneHms (Ha 3,7 %). BHyTpeHHAA CTPYKTypa CeNbCKOro pacceneHns benapycu xapaktepusyeTcsa KOHLeHTpa-
Lnen xxuteneil B KPYNHbIX NOCENEHNAX NMPU UX HE3HAYNTENbHOM A0/e B CTPYKTYpe pacceneHuns. B uenom reorpaduueckuii
PUCYHOK CefIbCKOr0 paccefieHns TpaHCHOPMUPOBAICA N3 KOHTUHYaNbHOI0 B 04aroBbli C BblJe/IEHUEM HECKONbKUX apeanos
Hanbonblied KOHUEHTpaLny CeNbCKOro HaceneHusa. KpynHoceneHHas 30Ha CKMMAeTCA Ha 0re CTpaHbl U paclupseTcs
B €e LeHTpaNbHOM YyacTu 3a c4eT MUHCKOM 06nacTu, MenKoceneHHas 30Ha NOBCEMECTHO pacliupseTcs.

Kntouesble cnosa: Genapych; KapTorpadupoBaHme HaceneHus; CeNbCKoe pacceneHne; nonspusanmus; pyp6aHumsanms,
CHUMXXEeHMe nokasaTenei cpefHeil NOAHOCTU; CHUXEHME NoKa3aTeelt NNOTHOCTW HaceneHus.

BnarogapHocTb. CTaTbA BbINONHEHA B paMKaX rocyfapCTBeHHOW NporpaMMbl HayUYHbIX nccnefoBaHuii «O6LWecTso
N rymaHmTapHasa 6e30macHocTb 6enopycckoro rocygapctea» Ha 2021-2025 rr. (mognporpamma «9KOHOMMUKa», 3aja-
Hue 3.04 «HayuHble OCHOBbI Pa3sBUTUA Ye/IOBEYECKOr0 KanuTana B KOHTeKCTe obecneyeHns coumnanbHom, gemorpadu-
YecKOW, 3KOIOrMYEeCcKoW N 3IKOHOMKUYECKO 6e3onacHocTn B Pecny6nnke benapycb») (Ne roc. pernctpauymm 20211948).
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GEOGRAPHIC SHIFTS IN THE RURAL
SETTLEMENT OF BELARUS AND NEW APPROACHES
TO THE MAPPING OF THIS PROCESS

E. A.ANTIPOVA", O.A. ROZZHALOVETSa

Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus
Corresponding author: E. A. Antipova (antipovaekaterina@ gmail.com)

The lack of studies of changes in the rural settlement of Belarus over the period between the last two population cen-
suses (2009-2019), as well as detailed maps reflecting this topic, indicates the relevance of this issue, both from scientific
and applied points of view. Temporal trends and spatial patterns of rural settlement (by analysing the internal structure of
this process) and the distribution of the population of Belarus (by creating the most informative maps) are revealed. The
analysis of the rural settlement of Belarus for 2009-2019 with the use of geoinformation technologies in mapping has
made it possible to identify a number of key trends. The depopulation of the rural population (10 % in 2009-2019) led
to the formation of a stable small-scale settlement system (the average village size is 91 people) while maintaining a sig-
nificant number of rural settlements in its framework (more than 23 thsd). At the regional level, it has been determined
that rural settlement is characterised by polarisation, which manifests itself in the allocation of two groups of regions
according to the nature of the dynamics of the rural population - regions with negative dynamics of the rural population
(Brest, Vitebsk, Gomel, Grodno, Mogilev regions) and region with positive dynamics of the rural population (Minsk re-
gion). Against the background of the established reduction in the average village size and density of the rural population
in Belarus, there is an active urbanisation in the capital region (Minsk region) with reverse processes - an increase in
the average population (by 4.0 %) and the density of the rural population (by 3.7 %). The internal structure of the rural
settlement of Belarus is characterised by the concentration of the population in large settlements with their small share in
the settlement structure. In general, the geographic pattern of rural settlement has transformed from a continuum to a focal
one, with the identification of several areas of the highest concentration of the rural population. There is a contraction of
the large settlement zone in the south of the country, its expansion in the central part of the country at the expense of the
Minsk region, and the widespread expansion of the small settlement zone.

Keywords: Belarus; population mapping; rural settlement; polarisation; urbanisation; decrease in average population;
decrease in population density.
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BBepgeHune

CoBpeMeHHasa cucTema CeNnbCcKoro pacceneHus benapycu chopmupoBanach B pesysnbrare coOYeTaHWs npu-
POLHO-reorpauUecknx, UCTOPUYECKNX, NOUTUYECKUX, COLNANTBHO-3KOHOMUYECKUX U AeMOrpadnyeckmnx
thakTopoB. C KoHLUa XX B. B pe3ynbTaTe COKpaLleHWs YMCNEHHOCTU HaceneHus Havanacb TpaHchopMaLms
Ce/Ib,CKOro pacceneHus, Kotopas, B CBOK 0Yepefb, NpuBesia K CyLWeCTBEHHbIM NPOCTPaHCTBEHHO-BPEMEHHbIM
casuram. MNepsble aBa fecatunetua XXI B. B pasBUTUN CUCTEMbI CENbCKOTO paccefieHnsa CBUAETe/IbCTBYHOT
0 NPOAO/MHKEHUN HEFATUBHBIX TPEHJO0B - UCTOLLEHUN feMOrpatMyecKoro nNoTeHLMana, CHUXEHUN NI0AHOCTH
ceNbCKNX HaceneHHbIX NyHKToB (CHIM), pocTe kKonnyectea CHI 6e3 HaceneHus. BmecTe ¢ TeM YUCIEHHOCTb
HaceneHus KpynHedwmnx CHIT pacteT. [JaHHble nepenunceil HaceneHus Benapycu 3a 1999, 2009 n 2019 rr.
o6ecneynnv YHNKaabHY MHOOPMALMOHHYIO NOAAEPXKKY HayUYHbIX NCCef0BaHUIA N0 AaHHO Npo6ieMaTyKe.
O[iHaKO ecnun NpPOCTPaHCTBEHHO-BPEMEHHbIE CABUIU B CEMIbCKOM pacceneHnn ¢ 1999 no 2009 r. 6binm NnpoaHanu-
31pOBaHbI OCTATOYHO NOMHO [1; 2], TO pe3ynbTaTbl Nepenucy HaceneHns 2019 r. noka He NOyYnInN HayHHOro
OCMbICNeHns. Kpome Toro, B NocnefHem AecaTUNeTUn NosBUIACL BO3MOXHOCTb MPUMEHEHUA FeOUH(opMaLy-
OHHbIX TEXHO/IOMUIA B KapTOrpaMpoBaHum CeNbCKOro paccenieHns benapycu, UTo faeT BO3MOXHOCTb NPOBECTY
nccneoBaHMe Ha Ka4eCTBEHHO HOBOM YPOBHE. B CBA3N C 3TUM U3YyUYeHUe JUHAMUKN Ce/IbCKOro pacceneHuns 3a
2009-2019 rr. no3BOANT ChOPMMPOBaTL reorpagmuecknini 06pas JaHHOIo NpoLecca, yCTaHOBUTb OCHOBHbIE
CLBUIW, ONpPeAennThb CTeNeHb YCTONYMBOCTM CUCTEMbI 1 0COBEHHOCTU ee nepudepusaLun.

Llenb uccnepoBaHns cOCTOSAA B BbISIBNEHNN BPEMEHHbIX TPEHAOB 1 MPOCTPAHCTBEHHbLIX 3aKOHOMEPHOCTEN
CeNbCKOro paccesieHuns (C NOMOLLbIO aHaM3a CTPYKTYPbI 3TOr0 npoLecca) 1 pasMeLleHns HaceneHna benapycu
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(nocpeacTBOM co3gaHna Hanbosiee MHOPMATUBHBLIX KapT). OO6BLEKTOM MCCNeA0BaHNA BbICTYMNUAO CE/IbCKOe
paccefieHne B nonumacLTabHOM KOHTEKCTe (CTpaHa, 06/1acTu, afMUHUCTPATUBHbIE PaiOHbI, CeNbCKUE COBETbI
n CHIM), a npegmMeToM ABASANNCL NPOCTPAHCTBEHHbIE TPEHAbI PErMOHAIbLHON U BHYTPEHHER CTPYKTYpbI Ceflb-
CKOro paccenieHns 1 pasmeLLeHns Cenbckoro HaceneHus. VHhopmaLoHHOW 6a30i nccnefoBaHns CayXunm
[aHHble HalMoHanbHOro cTaTucTnYeckoro kommnteta Pecnybnukn benapycb 3a 2009 1 2019 rr.

TekylLee cocToAHME I/ICCI'IG,EI,OB&HI/IVI CeNNbCKOro pacceneHuns

B ycnoBusx nepexofia K NOCTUHAYCTPUaNbHOMY O6LLECTBY M BTOPOro AeMorpafuyeckoro nepexosa npo-
NCXOLAT KapAuHa/IbHble N3MEHEHUNSA B CUCTEME CENbCKOro paccefieHns. B cBA3M ¢ COKpaLLeHnem YNCIEHHOCTY
CeNbCKOro HaceNeHns U TUMNYHO CeNbCKOX03ACTBEHHBIX BUAOB SKOHOMUYECKON AeATeNbHOCTW TpaHCHopMu-
pytoTCs PYHKLUM CeNbCKOM MECTHOCTMW. B HacTosLee Bpems faHHbIe TeHAeHL MM Hanbosnee ApKo NPoSBAAOTCA
B eBPOMencKunx (C nepexofHoi 3KOHOMUKOI) 1 MOCTCOBETCKUX CTPaHaX, B TO BPeMs KakK MOCTUHAYCTPMabHbIM
rocyfapcteam CBOWCTBEHHA aKTMBHaa pypbaHusaums. Mo 37O npuyMHe B KOHTEKCTe NPeaMEeTHON 061acTm
HaCTOSILLEr0 MCCnefoBaHNs 0COObI MHTepec NPeACcTaBAAT HayuHble pe3yfbTaTbl, MOAYYEHHbIE cheuna-
NMCTaMy 13 JaHHbIX CTPaH.

Tak, B pe3y/ibTare aHanmsa CTPYKTYpbl CeIbCKOro pacceneHns Poccum ¢ 1959 no 2010 r. H. B. 3y6apesuy
BbISIBUMA TaKue TPEHAbI, KaK NoNspr3aLns cetu, 6biCTpbIi pocT 4oun Menbyaiwnx CHI v megneHHoe yBenuve-
HMe KONM4YecTBa caMbliX KpynHbix CHI npu o4HOBpeMEHHOM COKpaLLeHMM Yncia Menkux n cpegHux CHI [3].
Ha ocHoBe AaHHbIX nepenuceid HaceneHms 3a 1970, 1989 n 2010 rr. A. V. Anekcee n C. I. CadhpoHOB ycTa-
HOBM/W, YTO 06LLaA TEHAEHLMSA B 3BONOLMUN CENbCKOro pacceneHns (CoKpalleHne YUCNEHHOCTU CeNbCKUX
Xuteneid Ha (hOHe MX KOHLIEHTpaLmu Bo BCe 60siee KpynHbix CHIT) B pa3HbIX YacTAX CTPaHbl peann3oBbiBanach
He OHOBPEMEHHO 1 codeTanack C pPa3/IMyHbIMK BapuaHTamy TpaHchopMaL M CTPYKTYpPbl CETU N0 CTENeH
NHOAHOCTU noceneHuii [4].

Ha ocHoBe reonH¢opMaLMOHHbIX METOAOB M MHCTPYMEHTOB aHanu3a P. L. AxmeTos, H. HO. CeAToxa
n V. FO. ®MNnMmMoHOBA BbISIBUIW OT/IMYMTESNIbHBIE YEPTbl AUHAMUKN YACIEHHOCTW CENIbCKOr0 HaceneHus 1 pac-
KpbIAy cneunpuky pacceneHus CTenHoM 30Hbl POCCUM Ha NPOTSXKEHUU TPEX MOCTCOBETCKUX AeCATUNETUNA.
YueHble BbISICHW/W, YTO B CTEMHOI 30HE NMOKasaTeny NA0THOCTY CeNIbCKOro HaceneHns u ryctotsl cetu CHI
ABNAOTCA 60nee BbICOKMMM, YeM COOTBETCTBYIOLLME MOKa3aTenn no Bceil cTpaHe [5]. B pesynbTare aHanu-
3a AjaHHbIX nocnegHux nepenucein HaceneHus [. O. Eropos u B. C. LUypynuHa npeactaBuan TUNOMOTMIO
CelbCKUX TeppuTopuin Poccumn u Bblgenmnn 12 TUNOB CeNbCKOro pacceneHus, B TOM yucie 11 30HanbHbIX
1 1 a3oHanbHbIl [6]. 3TO HOBOE paiioHMpPOBaHWE MOKa3ano CU/bHYIO Lenonynaumio CenbCKON MeCTHOCTU
Poccun, TpaHchopMauuio B CTPYKTYpe COOTHoLweHnA CHI pasnnyHoi NHoAHOCTH, a TakKe PermoHanbHyo
AnghepeHUMaL M0 3TUX MPOLECCOoB.

Cratbs E. FO. Cerugpbl nocsslLeHa BONpPocaM COBEPLLUEHCTBOBAHUA METOLMYECKMX OCHOB aHanu3a Toro,
KaK paccenstTca XuTenu peruoHa [7]. B pabote paccMOTpeHbI MPenMyLLEeCTBa UCMO/b30BaHUA TakUX Mo-
KasaTefieil NPOCTPAHCTBEHHO-CTAaTUCTUYECKOrO aHan3a pasmeLLeHns HaceneHns, Kak apumeTnyecKuit,
Me[MaHHbIA U MOJanbHbIA LIEHTPbI U LIEHTP TXKecTU. B coaBTopcTBe ¢ H. H. TkaueHko E. KO. Cernpga uccne-
[0Basia TeppMTOpranbHbie 0COBEHHOCTY pacceneHuns XunTteneli XapbKoBCKOro paiioHa (YKpavnHa) n nposena
aHanu3 6imkaiLero cocefcTBa ¢ MCNO/b30BaHWEM NOKa3aTeei NA0THOCTU HaceNeHns B pa3pese ropPOLCKUX,
MOCENKOBbIX U CENbCKNX COBETOB [8].

HecmoTps Ha HayuHYtO 3HAUMMOCTb KapTorpagnpoBaHus pasMeLLeHns HaceieHns benapycu, MeTouka aToro
npovecca noka HefoCTaTOYHO paspaboTaHa. K HacTosLeMy MOMEHTY B pa3pese aAMUHUCTPATUBHLIX PaioHOB
NAOTHOCTb HacefleHMs CTpaHbl KapTorpadupoBaHa B macwitabe 1:500 000 [9]. B cTaTbe aKUEHT AenaeTcs
Ha BbISIB/IEHWM HOBbIX MOAXOA0B K KapTorpaupoBaHMIO pasMeLleHus HaceneHus. B ocHOBe nccnefoBaHus
NieX<aT Knaccuyeckme couuanbHo-akoHomuyeckue Tpyapl . M. CeméHosa-TaH-LaHckoro, H. H. bapaHckoro,
A. A. Cmonunua, A. L. MpeobpaxeHckoro, O. A. EBTeeBa, C. A. Koeanéea, K. A. Canuiiesa n gp. MHHoBaumm
B JaHHOI 061aCTU CBA3aHbI B MEPBYIO ovepeb ¢ npumeHeHneM IMIC-TeXHOMOrWiA, a TakxKe C aBToMaTn3aLmei
npotecca KapTorpaMpoBaH1s Ha BCex Tanax.

OCc06eHHOCTX UCMONb30BaHMsI Cnocoba MCeBAoM30NNHUIA PacKpbITbl B Ny6nmkaumsax C. A. Typosa [10]
n A. C. Cokonosa [11]. Tak, A. C. COKO/0B CpaBHWUA KapTbl NIOTHOCTW HACceNeHNs, Co34aHHbIe N0 3HAYEHUAM
MNOTHOCTY B LEEHTPabHON TOUKE afAMUHUCTPATMBHBIX PaliOHOB, C KapTamm, COCTaBIEHHbLIMU C MOMOLLBH0 METOAa
CKONb3ALLEr0 Kpy>KKa. B pesynbTaTe Ob1/10 BbIABNEHO, YTO [/15 KApT NepBOro TMna XxapakTepHsbl 60/ee peskoe
M3MeHEeHWe rpagneHTa NI0THOCTM U HAIMYME 3aMKHYTbIX KOHTYPOB CO 3HAUYMTeNbHO 60/1ee BbICOKMMYU MUKAMU.

HuncneHHOCTb M TEPPUTOPUANbLHOE pas3MelleHe HaceneHns [AneKTpoHHbI pecypc]. URL: https://census.belstat.gov.by/sections/1
(mata obpaweHmns: 12.09.2022).
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WHTepec npeactasnsAoT pabotbl M. M. MonaHa [12] n A. H. Bopo6béBa [13; 14], B KOTOPbIX 13y4anucb
BOMPOCHI 0TOOPaXKEHUS MIOTHOCTM HaceNeHUs CNOCO60M KOMYeCTBEHHbIX apeanos. Tak, M. M. MonsH nsno-
XU NepCneKTVBbLI NPYMEHEHNS Aa3METPUYECKOro MeToa C reonHpopMaLMoOHHbIMK cucTemMamu, a A. H. Bo-
po6bEB pacKpbl/l HOBble METOAMKM BbleIEHUS KOIMUYECTBEHHbIX apeanoB ¥ OTMETWA, YTO rNaBHas TPYAHOCTb
B COCTaB/IEHWM KapT NJIOTHOCTW HaCeNeHMs COMPSHXKEHa C YCIOBHOCTbIO B YCTaHOBAEHUW rpaHuL, (apeanos)
N OTCYTCTBUEM XECTKOM NPUBA3KM HACENEHUA K TEPPUTOPUN.

MeToanka nccnefosaHus

CoBpEMEHHbIV YpOBeHb pa3BUTUA reorpauueckoin Hayku npeabsaBaseT HoBble TpeboBaHMSA K MeTOL0/10-
rMU UCCNEN0BaHNA pacceneHns ¢ NCNonb3oBaHneM npenmyLlects MNC-TexHONOrnin n 6onee ahheKTUBHbIX
cnoco6oB KapTorpaguposaHus. Mo 3TO NpUyYnHe B JaHHOM WCCNeA0BaHUM NPUMEHSANCS ABYeAWHbIA noa-
XO[, K peanunsauumn uenen - onpegeneHno NpoCcTPaHCTBEHHO-BPEMEHHbLIX CABUIOB B CENIbCKOM paccenieHnm
Benapycu 1 COBEpLUEHCTBOBAHUIO CUCTEMbI €e KapTorpaupoBaHus. KOHOMUKO-reorpauyuecknii aHanms
OUHaMUWKKW pacceneHus Benapycu NpoBOAMIICS € MCMOMb30BaHWEM CPaBHUTE/IbHO-reorpatmyeckoro MeToaa,
a TakXKe MeTOAOB reorpauyeckoin cucrematmsaumm n gUHaAMUYeCKUX pagoB. [ns aHanusa BPEMEHHbIX
CLBWTOB B CEIbCKOM pacce/eHUn UCMOob30Banach 06LEenpMHATas cMcTeMa NokKasaTeseid, NpesioXKeHHas
A. V. KoanéebiM B 1960-X IT. Becb Habop nokasatenei 6bin geTanbHO M3yyeH paHee 3a 1959-1999 rr. [1].
B gaHHOM uccnefoBaHMU 4N aHaM3a CNO/b30BAUCH [jBa OCHOBHbIX MOKa3aTens - Mokasare/ib NI0THOCTU
HaceneHWs 1 nokasartenb cpeaHein niogHocT CHIM. Kak 1 B npefblgyLymx paboTax aBTOPOB HACTOSILLEN CTaTbM,
B 3TOM WCC/Ie0BaHNM MPOBEAEH aHaNM3 BHYTPEHHEN CTPYKTYpbl pacceneHuns (B paspese knaccos CHIT no
uncneHHOCTM HaceneHus). KapTorpagupoBaHue NpoLLeCcCOB CeNbCKOro pacceneHns benapycu npoBoguioch
C UCMOob30BaHNEM MporpaMmMHoro npogykrtaArcGIS.

WcecnepoBaHme COCTOSN0 M3 HECKOMbKUX B3aMMOCBSI3aHHbIX 3TaroB.

JTan 1: co3faHue 6a3bl JaHHbLIX N0 Ce/IbCKOMY paccefieHunto benapycu. 91a 6a3a fjaHHbIX fierna B 0CHOBY
KakK aHanm3a CTPYKTYPHbIX CABUIOB, TakK U KapTorparpoBaHns pasMeLLeHNs HaceeHus.

3Tan 2: NpocTpaHCTBEHHO-BPEMEHHO aHan3 CTPYKTYPbl Ce/IbCKOr0 pacceNieHns U NI0THOCTU HaceneHus
C MCMO/Ib30BaHNEM MATEMAaTUKO-CTaTUCTMYECKOIO 1 KapTorpaguyeckoro MeToAoBs (pa3paboTka KapT NAIOTHOCTY).

B cBoto ouepeab, npoLecc KapTorpahmpoBaHus Obii pasfeneH Ha HECKO/IbKO 3Taros.

JT1an 1: n3y4yeHune kapTorpampyemoro ABAeHNa 1 paHee ony6/IMKOBaHHbIX KapT.

3Tan 2: onpejeneHune mMaclitaba, Ha3Ha4YeHUs, CPOKOB CO3faHns OyayLieil KapTbl, a TakXKe NOSHOThI CTa-
TUCTUYECKUNX LaHHbIX.

JT1an 3: NoAroToBKa CTaTUCTUYECKMX AaHHbIX.

3JTan 4: NoCTPoeHWe NN CO3LaHne KapTorpatuueckoro n300paxxeHns, ero Knaccugukawma n cMMBoIn3aLms.

3Tan 5: 0KoH4YaTeNnbHOE 0opMIEHNE KapT.

[ns oTO6paXkeHNs 3Ha4YeHUiA NoKasaTens NAOTHOCTU HaceNeHNs Ha KapTax 6bli10 BbIGpaHO fBa OCHOBHbIX
cnocoba n3obpaxeHns Ans cpegHe- 1 MeIKOMaclLTabHoro KaptorpampoBaHus - cnocob KapTorpaMmbl U Cnocob
NCeBAOU30MHUIA. 13-3a CBOEW NPOCTOTbI, HENPUXOTAUBOCTY K CTATUCTUHECKUM [LaHHbIM U reorpauyeckoi
OCHOBe KapTorpaMmma iBjisieTca camblM pacnpocTpaHeHHbIM crnoco6oM KapTorpadmpoBaHus. OfHaKo CTeneHb
MHHOPMAaTUBHOCTM 3TOr0 cnocoba He Bceraa No3BoaseT NPON3BECTU rYyH60KMIA aHanu3 aBneHus. Mo aToli npu-
YMHE aBTOpPbl HACTOSLLEA CTaTbW OCTAHOBUAUCHL Ha CO34aHUUN TPEX KapT pasHOro YpoBHSA TEPPUTOPUaNbHOI0O
JeneHns: no afMWHUCTPATUBHbLIM paiioHam, CeNbCKUM COBETaM U PeryisipHoi ceTu, a TOYHee MO rekcaro-
Ha/lbHbIM NOAMTOHaM naowaabto 30 KM . B npegenax Kaxaoin TepputopuabHOl efuHNLbI NOACUNTLIBANOCH
3HayeHune 06LLEei YNCNEHHOCTM HaCeNeHMs, KOTOPOE fanee AeNUN0Ch Ha 3HaYeHWe NoLWaan LaHHON eaUHULLbI.
Mony4yeHHbIe NOKasaTenn pa3busBannch Ha Knacchl U 3aKpaliMBanncb NO NPUHUUNY YCUNEHNA HACBILLEHHOCTH
LiBeTa C YBE/IMYEHMEM NAOTHOCTM HaCeNeHuns.

"NaBHble HEAOCTATKM AaHHOro Cnocoba- 3aTyLueBbiBaHWE reorpatmyecknx 0C06eHHOCTEN ABNEHNSA 1 TEM
CaMbIM CO34aHue NpeAcTaBfeHNs 0 PpaBHOMEPHOM pacnpefesieHun 3HauYeHid B Npegenax TeppuUToprabHON
efvHULbI. OaHaKo 3Ta NpobieMa peLlaeTcs ¢ NOMOLLLIO Mepexoa 0T YPOBHA PaoOHOB K YPOBHIO CENbCKUX CO-
BETOB, OT YPOBHS CE/bCKNX COBETOB K YPOBHIO PErY/IAPHON CETU U YTOYHEHWSA rpaHiL, NOCPeCTBOM apeasioB
pacceneHus (yTo4HeHHas kapTorpamma). CoveTaHue Apo6HOro AeNeHns U NPUMeHEHNs NOAPO6HbIX CTaTUCTH-
YECKMX [aHHbIX MO3BOMSET CO34aTb KapTy, KOTOpas 415 cpefHe- U MenKoMaclTabHoro KapTorpaupoBaHus
NNOTHOCTW HaceneHus He ByfeT ycTynaTb Mo reorpauyeckoii LOCTOBEPHOCTH CNOCO6Y NCEeBAOU30ANHUIA UK
Crnocoby KO/IMYECTBEHHOTO (POHa. TakxKe BaXKHbIM OCTOMHCTBOM KapT, COCTaB/IEHHbIX CNOCOOOM KapTorpamMbl
Mo reOMeTPUYECKON CeTu, ABNAETCA HE3aBUCMMOCTb OT aAMUHUCTPATUBHOIO fie/IeHNs, YTO N03BOJIAET NPOBO-
OUTb CPaBHUTE/IbHbIN aHa/IN3 CeMbCKOro paccesieHns (MI0THOCTY CeTbCKOMO HACENEHMS) C BbICOKON TOYHOCTHIO
1 CONOCTAaBMMOCTbLIO NO pe3y/bTaTam Ha tobyto AaTy, HauMHasa ¢ nepenucy HaceneHus 1897 T.
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Co3gaHue KapTbl CNOCOO0M NCEBAON30MHNIA OCHOBBLIBA/IOCH Ha MPea/ioxeHHo A. A. CMonnyeMm MeToau-
Ke pa3paboTku KapTbl n3oga3 ECCP. PaHee aBTOpbl HACTOsLLE CTaTbi anpobMpoBany PEKOHCTPYKLUUIO 3TOM
mMeToAMKYM [15]. MeTofmMKa CBOAMTCA K CefyoLemMy: MNNOTHOCTb HaceeHnsl, paccuymMTaHHan no Apo6HbIM Tep-
puTopmnansHbimM egnHmuam (CHIT), 0THOCMTCA K LeHTpanbHbIM TOUKaM JaHHbIX eanHuL. [anee co3gaHHas ceTb
TOYeK, KOTOpas UMeeT pas3/inyHble Nnokasateny NA0THOCTU, UHTEPMONIMPYETCS, B pe3y/ibTare Yero nonyyaercs
CBOe06pasHbIin fasumeTpuyeckunin penbed. K nsogasam fo6aBnseTcs nocnoinHas okpacka, kotopas obneryaer
BOCMpUATME MHOPMaL MK Ha KapTe. KapTorpadvpoBaHue BbIMOMHANOCL B cpefHem mMacwTabe - 1: 500 000.
B kaxgom CHIT paccunTtbiBancs rnokasaTenb NAOTHOCTU HAceNeHUs C MOMOLLbI0 NPOrpaMMHOro NPoAyKTa
ArcGIS. [Janee nnowagHble 3Hakn CHIN 3ameHANNCb Ha ToYeuHble 06bEeKTbl (LLEHTPasbHblIE TOYKMN AaHHbIX
CHIM). CHavana nonyyanacb MHTepnoaMpyemas NoBepxXHOCTb, a3aTeM (POPMUPOBAIUCL CAMU NCEBLAOU30NHUN.
B pe3ynbTate Ha KapTy 6bIN0 HaHeCeHO 11 OCHOBHbIX M304€eM, COOTBETCTBYHOLLMX 3HaueHnam 25, 50, 75, 100,
250, 500, 1000, 1500, 2000, 2500 1 5000 >kmTenen Ha 1 KM2.

Mpn nprMeHeHUN 3TOro crnocoba XopoLLo 0TobpaXKaeTcs HepaBHOMEPHOE pacrnpefenieHne HaceneHus, oa-
HaKo N/JI0THOCTb HaceneHNs NoKasbiBaeTcs 6e3 pe3KMX Nepexoos, T. €. CIMLLIKOM CriaXeHHO. C TOUKU 3peHust
cpefHeMaclUTabHOro KapTorpamMpoBaHua faHHbIA CNOCO6 UMeeT BbICOKYI0O MHPOPMATUBHOCTb, OXBaTbIBAET
60/bLLUYI0 TEPPUTOPUIO N MOKa3bIBAET OCHOBHbIE 30HbI PACCE/NEHUS - PeflKO3aCe/IeHHY0 CEBEPO-BOCTOUHYHO
yacTb benapycu (13-3a pocta konnyectsa CHI 6e3 HaceneHuns) n 6onee NIOTHO3ACENEHHYIO TEPPUTOPUIO Ha
toro-3anaje cTpaHbl. [JaHHasa TeHAEHUNSA ApKO 0TobpaxaeT HepPaBHOMEPHOCTb pacnpefeneHns HaceneHus no
TeppuTopun bBenapycu. Ho Ans KapT KPYNHbIX MacllTaboB B Lienisix nepefayn 6onee getanbHoW MHpopmawLmm
nydlle NOAOKAET cnocob, NMILEHHbI HefocTaTKka cnocoba NceBfoOM30AMHUIA, - CMOCO6 KOMYECTBEHHbIX
apeanioB 1M cnocob KoNmM4yecTBEHHOro (PoHa.

[nsa pa3paboTKu LWKan BCeX COCTaB/IEHHbIX KapT MPUMEHSNCA MeTO[, KnacCuuKalumnym ecTeCTBEHHbIX rpa-
HWL, MOCKONbKY OH fienaeT KapTy Hanbonee MHHOPMATUBHOM 1 N03BOANSET paboTaTh € 60/bLLUM KONMUYECTBOM
3HayeHWi B BbIGOPKe. Tak, Nepexof OT OAHOW MHTEHCUBHOCTM OKPACKM K pyroi onpaBAbiBaeTcs Pe3KMMm n3-
MeHEHMSMMW B CaMOM MoKasaTtesie. 3TO BaXKHO U C reorpag)Mueckoin TOUKU 3peHuns], Tak Kak pasHuLa B OKpackax
3acTaBnsieT 06paTUTb BHUMAHME Ha rpaHuLy MeXxay HMMK, U BCTaeT BOMPOC O TOM, YeM 0OBbACHAETCA pe3koe
M3MeHeHMe NnokasaTens npu nepexoje Yepes Ty rpaHuLy.

KapTbl, co34aHHble MO pe3ynbTaTaMm nepenucy HaceneHus 2019 r., nernv B OCHOBY AanbHENLLEro reorpa-
(hMyeckoro aHanm3a pasMeLleHns HaceneHuns benapycu.

Pe3ynbTaTbl 1 UX 06CYX/EHNE

B coBpemeHHOI CTPYKTYpe CenbCKOro pacceneHuns benapycu HacumTbiBaeTcs 60nee 23 Toic. CHI, koTopble
NCTOPUYECKMN XapaKTepu3yrTca NPOCTPAHCTBEHHOW HePaBHOMEPHOCTbLIO pacnpefeneHns HaceNeHns B 3aBU-
CMMOCTW OT NPUPOAHO-NaHAWwagpTHOro (hakTopa.

CoBpeMmeHHble 30Ha/lbHblE 0CO6EHHOCTU CE/TbCKOro pacceneHuns benapycu ¢ y4eToM NpupogHO-naHawagT-
HO 06YCNOB/IEHHOCTU BbIPAXKAKTCH B BblAE/IEHUM YeTbIPEX 30H Ce/IbCKOr0 PaccesieHuns:

* CEBEPHOI 30HbI NOO3EPCKOro MeNIKOCEe/IEHHOr0 XapakKTepa paccesieHns ¢ HeBbLICOKUMY MoKa3aTensaMu tof-
HOCTM Ce/IbCKMX NOCENEHWNIA MPW UX OTHOCMTENBbHO BbICOKOI rycToTe (HanbonbLiee konuyectso CHIM benapycn);

* LEHTPa/IbHOI 30Hbl NPEMMYLLECTBEHHO PAaBHWHHOIO CPeAHECENIeHHOM0 paccefieHns ¢ npeobnagaHnem
XO/IMUCTO-MOPEHHO-3P03UOHHBIX Y BTOPUYHO-MOPEHHbIX NaHALWwadTos 3anafHo-benopycckoli BO3BbILLIEHHOA
NPOBUHLMMW, BTOPUYHBIX BOLHO-NE4HNKOBLIX U MOPEHHO-3aHAPOBLIX NaHAWwapToB BocTouHo-benopycckoi
NpPoBMHUUN;

* H0XKHOWM MONECCKOW 30HbI KPYMHOCE/IEHHOr0 pacceneHns ¢ npeobnagaHvem anioBranibHO-Teppacupo-
BaHHbIX, BTOPUYHbIX BOLHO-NEHUKOBbLIX U 6ONOTHBIX laHALA(TOB;

* YEpPHOOLINLCKOMN 30HbI MaIOCENIEHHOMO Pa3PEeXeHHOr0 paccesieHNs Pe3Ko TPaHCHOPMUPOBAHHOIO Xa-
pakTepa [2].

MpupogHo-naHAWaTHbIA hakTop NCTOPUYECKM ONpesenseT KapKac CeNbCKOro paccefieHns CTpaHbl. Tak,
27 % CHIM pacnonoxeHbl B Butebckoi o6nactu, 22 % - B MuHckoli o6nactn n 19 % - B FpogHeHcKoi o6na-
cTn. Ha tepputopum Fomenbckoi u Mormnésckoi o6nactein cocpegoTodeHsbl 10 n 13 % CHIT cooTBETCTBEHHO.
HanmeHbLUNIA yaenbHbIA BEC B CTPYKTYpe pacceneHuns npuxoautcs Ha CHIM bpecTtckoid 061acTu, HO OHU UMeKOT
CBOI KpynHoOCeneHHyto cneuyndmky. 3a 2009-2019 rr. B benapycu konmdectso CHI cokpatmnock Ha 2 %.

B 2001-2020 rr. npMpogHo-naHawapTHble hakTopbl B JUHAMUKE CebCKOro pacceneHus benapycum ycry-
nuan gemorpagmyeckomMy aktopy. B HacTosLLee BpeMs AenonynsLms CeNbCKO MECTHOCTM U pernoHasbHas
nonsapusalms AeMorpauyeckoro pasBnTusa 0KasbiBaloT BCe 60/1ee CUIbHOE BANAHWE HA U3MEHEHME PUCYHKA
cefbcKoro pacceneHuns. 3a 2009-2019 rr. yncneHHOCTL CeNbCKOro HaceneHns benapycu cokpatunach B cpegHem
Ha 10 % (Tabn. 1).
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Bo Bcex 06n1acTax, 3a MCKMKYeHneM MUHCKOI 061acTU, YNCNEHHOCTb HaceNeHns cokpallaeTcs. B Butebcekoli
1 FpoaHEHCKOI 061aCTAX YNCNIEHHOCTb CeNbCKOro HaceneHus ymeHbsLlumnack Ha 19 %, u aTo camble 60bLIME
fnemorpaguyeckme NoTepu cpefy pernoHoB cTpaHbl. B BpecTckoih 1 Morunésckoin 061acTax YNCNEeHHOCTb
CelbCKOro HaceneHust cokpatunacb Ha 15 n 17 % cooTBeTCTBEHHO. TOMe/bCKas 061acTb XapakKTepu3yeTcs
OTHOCUTENbHO MeHbLKMKM noTepaMm (13 %). JAuHaMmuka YNCNeHHOCTHU CeNbCKOro HaceneHus B MUHCKOW 06-
nacTu cBUAeTeNbCTBYET 0 (PeHOMeHe pypbaHm3aLmm, B pe3ynbTate KOTopoit 3a 2009-2019 rr. YACNEHHOCTb
Ce/IbCKOro HaceneHus ysenunuunaco Ha 6 %.

B XXI B. nog BAMAHWEM TaKMX AeMorpafuyeckmx hakTopos, Kak eCTECTBEHHAs U MUTPaUMOHHas yobib
HaceneHus, femMorpagmyeckoe cTapeHue, B CebCKOM MECTHOCTM benapycm ycTounBO COKpaLLarTCs 3HaUeHMs
OCHOBHbIX MOKa3aTesiell paccefieHns - nokasatens cpefHein NAHOCTU 1 NoKasaTens nAoTHOCTU CefIbCKOro
HacesfieHus.

Tabnuya 1
[OnHamuka permoHanbHoi CTPYKTYpPbl CeNIbCKOro paccesieHns
1 pacnpegeneHns cenbcKoro HaceneHnsa benapycu B 2009 1 2019 rr.
Table 1
Dynamics of the regional structure of rural settlement
and distribution of the rural population of Belarus in 2009 and 2019
CHM CenbCKoe HacefneHne
O6nacTb loa
KonunyecTtso, eg. Lons, % YNCNeHHOCTb, ThbIC. Yen. [ons, %

2009 2167 9 467,7 20
bpecTckas

2019 2153 9 399,8 19

2009 6316 27 318,8 14
Bute6ckan

2019 6208 27 259,0 12

2009 2403 10 376,1 16
[TomenbcKas

2019 2262 10 325,6 15

2009 4338 19 317,0 13
pofHeHCcKasn

2019 4295 19 255,7 12

2009 5208 22 623,7 26
MwnHckaa

2019 5189 22 661,0 31

2009 3035 13 255,5 11
Morunésckas

2019 2968 13 212,4 10

2009 23 467 100 2358,8 100
Benapychb

2019 23 075 100 2113,5 100

MpumeyaHune. Pa3paboTaHO Ha OCHOBe faHHbIX HauMOHaNbHOro0 CTaTUCTUYECKOro KomuTeTa Pecnybanku
benapych.

3a 2009-2019 rr. nokasaTenb cpefgHein niogHoct CHI Benapycy ymeHbLlumacsa Ha 12 %. Ecim B 2009 T.
3HaYeHVe NokKasaTens cpefHen MoAHOCTM npeBbiwano 100 YenoBek, TO B HACTOsLLEe BPEMS OHO COCTaBasieT
HemHOrum 6onee 90 YyenoBek. EAMHCTBEHHLIM PErMOHOM CTpaHsl, rae CHIM BbIpOCAU € TOUKM 3peHUs cpefHel
NOAHOCTH, aBnseTcd MuHckas o6nacTb. MpoBefeHHble pacyeTbl CBUMAETENLCTBYIOT O TOM, YTO, MO AaHHbLIM
nepenucu HaceneHnmsa 2019 r., 3HaYeHWe MOKas3aTens CpefHei MOAHOCTM B 3TOM PErnmoHe cocTaBnseT 127
4yenoBeK, U B 3TOM OTHOLIEeHMM MUHCKas 06n1acTb 3aHUMaeT 3-e MecTo. Bo BCex OCTa/ibHbIX PermoHax noka-
3aTenu cpepHen ntogHoctn CHIM cokpalatoTes. Ha aToM hoHe caMbiMU KpynHOceneHHbIMK ocTatoTess CHI
"oMenbCKoi 1 bpecTckoi obnacTeid, rae CpeaHne 3Ha4YeHMs cocTaBnAaoT 144 n 186 4enoBEK COOTBETCTBEHHO.
YUepTa MeIKOCEIEHHOCTM COXpaHsieTca 3a BuTeb6ckoi 061acTbio, rae cpefjHne 3Ha4eHWst HEMHOTMM MpeBbl-
watoT 40 yenosek (Tabn. 2).

Ha hoHe cokpalleHns nokasatenei cpefHein NOAHOCTN NPOUCXOAUT YCTOMUNBOE YMEHbLLIEHME 3HAYEHNIA
NMIOTHOCTW CE/IbCKOMO HaCeNIeHUs, a TakXXe NOBCeMeCTHOE Y NPOCTPAHCTBEHHO PaBHOMEPHOE pa3ynjoTHeHWe
CeNbCKMX TeppuTOpUiA NpK (hOpMMUPOBaHMUM NPUCTO/IMYHOIO apeasna ¢ POCTOM KOHLEHTPaL N HaceneHus.
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Tabnuya 2
[JnHaMmunka nokasaTesieli cesibCKoro pacceneHns benapycu B 2009 n 2019 rr.
Table 2
Dynamics of indicators of rural settlement in Belarus in 2009 and 2019
Mokasarenu
Konunuectso CHI
O6nactb lop CpeaHsis MNoTHOCTb cuncneHHocTbto  Konmuyectso CHIM
NIOLHOCTb, Yen.  HaceneHus, Yen./KM2  HaceneHus cBbie  6e3 HaceneHus, ea.
1000 yen., eq.
2009 223 14,7 88 40
bpecTckas
2019 186 12,2 67 75
2009 53 8,3 24 589
Butebckan
2019 42 6,5 21 1079
2009 158 9,7 51 235
omenbckas
2019 144 8,1 43 157
2009 77 13,0 28 214
poaHeHcKasd
2019 60 10,3 27 395
2009 122 16,0 89 156
MwuHckaa
2019 127 16,6 89 292
2009 87 9,2 22 161
Morunésckas
2019 72 7.4 19 325
2009 103 12,0 302 1395
Benapychb
2019 91 10,2 266 2323
MpumeyaHue. PaspaboTaHO Ha OCHOBE [aHHbIX HauMOHaNbHOro CTaTUCTUYECKOro KomuTeta Pecny6anku
Benapycs.

B 2009 r. nokasaTtesib NIOTHOCTU CeNbCKOr0 HaceneHus cocTaensn 12,0 yenoseka Ha 1KM2 3a AeCATUNETHWIA
nepuog 3HaunTesIbHble MPOCTPAHCTBA CeIbCKUX TEPPUTOPUIA CTanu elle 60nee ManoNtoAHbLIMU. B pesynbTarte,
Mo AaHHbIM nepenucy HaceneHmsa 2019 r., nokasaTesib NMJAOTHOCTU CENbCKOr0 HACe/IeHNs B CTpaHe paBHSETCA
10,2 yenoBeka Ha 1kKM .HanmMeHee 3aceneHHbIMM ABNAOTCA ceBep (Butebekas obnactb) M BOcTOK (Mormnés-
CKas 06/1acTb) CTPaHbl C NOKa3aTeNsaMmn NAOTHOCTU CeNbCKOro HaceneHms 6,5 n 7,4 yenoBeka Ha 1 KM2cooT-
BETCTBEHHO. Hanbonee BbICOKME NOKa3aTeNnn NAOTHOCTU CeIbCKOM0 HacenleHWs XapakTepHbl 415 CTOIMYHOr0
pernoHa- MwuHcKoiA 06nacTu (cM. Tabn. 2). Mpwr 06LLeM COKpaLLeHUW NAOTHOCTM CeNTbCKOr0 HaceleHNs B CTpaHe
Ha 15 % B 3TUX permoHax oHa ymeHblumnach Ha 20 % un 6onee. B cucteme cenbckoro pacceneHms MuHckas
061acTb ABNSETCH AUHCTBEHHbLIM PETMOHOM, rAe NokKasaTeslb MAOTHOCTU HaceneHus yBenmunacs Ha 6 %.

K 2019 r. B Butebckold, Fomenbckoin u Morunésckoii 06n1acTax npeo6nagatowumm no NI0THOCTM HaceneHus
CTa/v pefiko3aceneHHbIe PaioHbl ¢ MI0THOCTbLHO HaceneHMs MeHee 10 YenoBek Ha 1km . B ceBepHOM pervioHe bena-
Pycy COXpaHUICb paioHbl, Hanpumep FOPOAOKCKMI U POCCOHCKWIA, B KOTOPLIX MOKa3aTenb MI0THOCTU Ha-
CefleHns cocTaBfifeT MeHee 5 uenoBek Ha 1 KM2. Ha tore cTpaHbl (TeppuTopun, NOCTpajaslune OT aBapum Ha
UepHobbinbekoih AQC) Takxke cthopMUMPOBAUCH Ype3BblUaliHO pefKo3aceeHHbIe palioHbl, Hanpumep bparunH-
CKUi, HapoBnsHCKUIA 1 XONHUKCKUIA (CM. puc. 1, BKNeiika).

KapTbl, COCTaB/MIeHHbIE C MOMOLLbIO CMOCO6a KapTOrpaMMbl MO CE/IbCKAM COBETaM U FeOMeTPUYECKOi
CeTu, [LOKa3bIBAKOT YTPaTy KOHTUHYaNbHOCTU U (hOPMMPOBaHME 0HAroBOCTU CEIbCKOro pacceneHns benapycu
(cm. puc. 2 n 3, BKneika). KapTbl, BbIMO/HEHHbIE C MOMOLLbIO CNOC06a NCEBAOM30NMHIIA, NO3BONSAOT 6onee
UETKO BbISIBUTb reorpagmueckme apeasnbl rycToi 1 pefKoii 3aceneHHOCTU benapycu (cMm. puc. 4, BK/eika).

AHaiM3 CTPYKTYpbl CEeNbCKOro pacceneHus benapycu B paspese knaccos fogHoctv CHIT nokasasn, yuTo 3a
2009-2019 rr. yMeHbLIMNACh TONBLKO CPefHAs BennynHa Menikux CHIT. B manbix, cpegHux un KpynHbix CHI
CPefHss BeIMYMHA COXPaHMNACh B MPEXHMX 3HAUYEHNAX. 3HAYNTENbHO BO3POCAa CPeAHSs BENMYMHA KPYNHEN-
wmux CHI. Ecnm B 2009 r. oHa cocTaBnsana 1862 yenoseka, To B 2019 r. - 2243 uenoBeka. HeHaMHOro BO3-
pocna cpefHan BennmyunHa nonycpegHux CHIM (taén. 3). 3a 2009-2019 rr. B Menkux CHI nHAEKC gMHaAMUKK
cpeaHeit BeiMunHbl coctaBun 0,85, B ManblX, cpeaHux U KpynHbix CHIM - 1,0, B nonycpeaHux CHIM - 1,01
1 B KpynHeidwnx CHIM - 1,2.
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Fig. 1. Rural population density
by administrative districts in 2009 and 2019

(developed on the basis of data from the National Statistical

Committee of the Republic of Belarus)
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Fig. 2. Rural population density
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Fig. 4. Fragments of the population density map compiled
by the pseudo-isolines method in 2019:
a - densely populated areas of the Minsk region;
b - sparsely populated areas ofthe Vitebsk region
(developed on the basis of data from the National Statistical
Committee of the Republic of Belarus)
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Puc. 5. lMHaMnKa BHYTpeHHEN CTPYKTYpPbl CeNbCKOro pacceneHuns benapycu:
a- 82009 r.,;6-B2019 r. (pypanucTuyeckme nupaMmmapl)
Fig. 5. Dynamics of the internal structure of rural settlement in Belarus:
a- in2009; b - in 2019 (ruralistic pyramids)
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Tabnuya 3

[OnHamuka cpegHeli BennunHbl CHIM Benapycn
no cteneHu nx ngHocty B 2009 1 2019 rr.

Table 3

Dynamics of the average value of the SNP of Belarus
by the degree of its population in 2009 and 2019

CpegHas senuunHa CHIM, ven.
CHIM no nogHocTH

2009 r. 2019 r.
Menkue CHIM (meHee 50 yen.) 17 14,5
Manble CHIM (51-100 uen.) 71 71
CpegHune CHIM (101-200 yven.) 142 142
MonycpegHne CHM (201-500 ven.) 321 323
KpynHble CHIM (501-1000 yen.) 674 677
KpynHeliwmne CHIM (6onee 1000 yen.) 1862 2243

MpumeyaHue. Pa3paboTaHO Ha OCHOBE flaHHbIX HalMOHANLHOrO CTAaTUCTUYe-
cKoro kommuTteta Pecny6avku Benapyce.

Mo cpaBHeHMIO ¢ 1999 r. 32 2009-2019 rr. B Benapycu B pe3y/ibTaTe COKPALLEHMSA YACIEHHOCTUN Ce/IbCKOro
HaceneHus 1 yMeHbLUEHWS NokKasaTeneii cpegHein nogHocty CHI BHYTPEHHAS CTPYKTYpa CeNbCKOro pacceneHus
N3MeHnacb B CTOPOHY MenKoceneHHocTn. B 2009 1. B CTPYKTYpe paccefieHNs paBHble LONN UMeNN CpefHue
n nonycpeaHue CHI1 (8 %), npeo6naganu menkme CHI (61 %). Oonsa kpynHeiwux CHI coctaBnana 1 %,
yaenbHblin Bec CHI 6e3 HaceneHus - 6 % (Tabn. 4). B 2019 r. npyHUMNManbHO CTPYKTypa He M3MeHMNach,
0fHaKo 3aMeTHO Bo3pocna gons menkux CHIM (64 %) n CHI 6e3 HaceneHus (10 %). Mo gaHHbIM Nepenmncu
HaceneHuns 2009 r., B benapycu HacuuTbiBanocb 1395 CHI 6e3 HaceneHus. B xoge nepenucu HaceneHus
2019 r. 6bIn0 ycTaHOBMEHO Hannune 2323 Taknx CHIM. Jons kpynHeliwmnx CHIM octanack HensmeHHoi (1 %),
HO MX KONMYecTBO cokpaTtunoch ¢ 302 go 266. MeorpadMyecKuini puCcyHOK paccefieHmst NpMobpen o4aroBblii
XapaKTep C BbleNIEHNEM HECKONbKUX 30H KOHLEHTPALMM CENbCKOr0 HACENEHNS W CeNTbCKUX TeppuTopuii 6e3
HacefleHns, 3aHMMaroLWw X 60/bLUYHO MoWab.

Tabnunua 4
CABuru Bo BHYTPeEHHel CTPYKTYpe celbCKoro pacceneHus benapycu
Table 4
Shifts in the internal structure of rural settlement in Belarus

[NokasaTenun

[ons HaceneHns CHIM oT o6uweli
YNCNEHHOCTH CeNbCKOro
HaceneHus, %

Lonsa CHI B cTpyKTYpe

CHI1 no ntogHocTM o
Ce/nbCKOro pacceneHus, %

2009 r 2019 r. 2009 r 2019 r.
Menkue CHIM (meHee 50 yen.) 62 63 10 10
Manbie CHM (51-100 yven.) 12 9 9 7
CpegHue CHIM (101-200 yen.) 8 7 11 10
MonycpegHne CHIM (201-500 uen.) 8 7 25 25
KpynHble CHIM (501-1000 yen.) 3 3 22 20
KpynHeliwmne CHM (6onee 1000 yen.) 1 1 23 28
CHTI 6e3 HaceneHus 6 10 0 0
Bcero 100 100 100 100

MpumeyaHue. PaspaboTaHO Ha OCHOBE faHHbIX HalOHaNbHOIO CTaTMCTUYECKOro KomuteTa Pecny6imku
benapych.
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Hapsagy ¢ aTuM npouv3oLwunio nepepacnpeesneHne cenbckoro HaceneHna mexay knaccamm CHI. o faHHbIM
nepenucu HaceneHns 2009 r., 60nbLLUAsA YaCTb CENbCKOr0 HACeEHNS NPOXMBana B NOMYCPeAHNX U KPYMHei-
wmx CHIM. B 2019 r. npon3oLuno nepepacnpeaeneHne aemMorpaguyeckoro noTeHumnana B KpynHewme CHIT,
B KOTOpPbIX NPOXMBAeT 28 % BCEro CenbCKoro HaceneHus. KpynHewmmm CHI Benapycu, No AaHHbIM ne-
penucy HaceneHus 2019 r., asnatoTca JlecHoi (21,0 Tbic. yenosek), Konognwm (20,4 Tbic. yenosek), bo-
poBnsHbl (19,2 Thic. yenosek), Konuue (11,4 Tbic. YenoBek), ApyXHbiii (10,2 TbiC. YenoBek), >KaaHOBNYM
(9,65 TbIC. Yenosek), atoBo (9,0 Tbic. Yenosek), CeHuua (7,8 Tbic. Yenosek), OnbliaHbl (7,4 TbiC. YENOBEK)
n MuxaHosuum (6,6 Tbic. yenosek). Kak BUAHO, YNCNIEHHOCTb HaceneHns 60nbLlUNHCTBA 3TUX CHIT HamHOro
NPeBbILLAET YACNEHHOCTb HaceneHns HeKOTOpbIX roposos benapycu, Hanpumep MpyxaH, CTonuHa, Mny6oko-
ro u ap. Mo YNCNEeHHOCTU HaCeNEeHNS U MHTEHCUBHBIM TemMnaM pypbaHn3aLmmn, NpoOUCXoasLLEel B HIX, NOA06-
Hble CHIM MoryT 6bITb OTHECEHbI K KNaccy MasibiX ropogos. BmecTe ¢ TeM HacunTbiBaeTcsa 15 CHI ¢ uncnex-
HOCTbIO HaceneHus CBbILLE 5 ThIC. YenoBek, 13 H1X 80 % pacnonoxxeHbl B MUHCKOI 06nacTu. o HaceneHHOCTH
2-e MecTO BO BHYTpPeHHEel CTPYKType 3aHUMatoT nonycpegHue CHIM (25 %) (cm. Tabn. 4).

Takum 06pa3om, rnaBHOW TeHAEHLUMEN BHYTPEHHe CTPYKTYpbl CeNbCKOro pacceneHus benapycu 3a
2009-2019 rr. fBNAETCA COXpaHEHUe YyCTONYMBOro TPEHAA B CTOPOHY MESIKOCEIEHHOCTU, a OCHOBHOW TeH-
JeHUMel pacrnpefeneHns CeNbCKOr0 HaceneHus - COXpaHeHWe YCTOWUYMBOrO TpeHAa B CTOPOHY KPYMHbIX
nocenexHuii (cm. puc. 5, BKNeinka).

[aHHas 0co6eHHOCTb AUHAMUKW NO3BOJIAET OTHECTU CTPYKTYPY CeNbCKOro pacceneHuns benapycu K tuny,
XapaKTepPU3YIoLLLEMYCSl KOHLEHTPaL e HaceleHNs B KPYMHbIX MOCEIEHUAX MPU UX HE3HAYUTeNbHON fone
B CTPYKTYpE paccenieHus.

3akJiroueHue

MpoBefeHHbIN reorpathyecKnin aHann3 cenbCKoro pacceneHns benapycm 3a 2009-2019 rr. ¢ ncnonb3o-
BaHMeM MMC-TexHONOornin KapTorpaMpoBaHna ¢ NOMOLLbI cnocoba NceBAoN30ANHNIA NO3BOAWA BbIAENNTb
PAA KNKHOYEBLIX TEHAEHUMIA. Bo-nepBbiX, Ha MaKporeorpagryeckom ypoBHe ansi benapycu xapakTepHa geno-
Nynsaumus CenbCKOro HaceneHus, Kotopasi NpuBoAUT K (hOPMMPOBaHMIO YCTONYMNBOW MENKOCENEHHO CUCTEMBI
CeIbCKOr0o pacceneHns Npu COXpPaHEHMM 3HaUUTeNnbHOro Konnyectsa CHIM B ee Kapkace. Bo-BTOpbIX, Ha
pernoHanbHOM YPOBHE CEefIbCKOMY PacCeneHnto CBOWCTBEHHA MOAApM3auUns, NPosSBASIOWASACA B BblAENEHUN
[BYX Tpynn permoHoB Mo xXapakTepy AWHAMWKN YMCNEHHOCTU CENbCKOr0 HaceNeHus - PernoHoOB C OTpuULa-
TENbHON ANHAMWUKOW YNCNEHHOCTU CEIbCKOr0 HACENEHMNS N PEFMOHA C MONOXKNTENbHOW AUHAMUKON YNCEH-
HOCTW CeNnbCKOro HaceneHms. Ha ooHe MUHCKOI 0671aCTU AOMUHUPYIOT PErMOHbI NEPBOro Tuna. B-TpeTbux,
B KOHTEKCTe YMeHbLUEHUS 3HaYeHWNA OCHOBHbIX MoKa3aTesiell CefibCKOro pacceneHns (nokasaTenb cpefHeit
NIOAHOCTM U NOKasaTeslb NAOTHOCTW CeNbCKOro HaceneHus) B benapycu npoucxoguT akTvBHas pypbaHusa-
Lus B NPUCTONMYHOM pernoHe (MuHckas 06nacTb), rae HabnogarTcs obpaTHble NPOLECCHl - YBEUYEHUe
rokasatenei cpegHei MOAHOCTM U MNAOTHOCTM CENbCKOM0 HaceneHms. B-4eTBepTbIX, BHYTPEHHSASA CTPYKTypa
CeNbCKOro pacceneHns benapycu xapakTepmnsyetcs KOHLEHTpaumen xntenen B KpynHolx CHIT npu nx He-
3HaUUTENbLHOW f0ie B CTPYKTYpe pacceneHus. B-naTbix, 61arofaps cOCTaBMEHMIO KapT ¢ MOMOLLbIO criocoba
KapTorpaMmbl MO Ce/IbCKMM COBEeTaM M FeOMETPUYECcKol ceTu 6blna foKaszaHa yTpaTa KOHTUHYanbHOCTK
CeNlbCKOro pacceneHns benapycu n ycTaHOB/IEHO, YTO ero reorpagmyeckuin pucyHoK TpaHchopMmpoBacs
B 0YaroBblil C BblAeNEHNEM HECKO/bKMX apeanoB HanmbOonblUei KOHLEHTpaL MK CeNbCKOro HaceneHus, gop-
MUPYHOLLUXCA B aAMUHUCTPATUBHbIX pailoHax, KOTOpble NPUAEraldT K CTONMLE, PEFMOHA/IbHBIM U KPYMHbIM
PaoHHbIM LeHTpam. B-LlecTbiX, KapTbl, BbIMOJHEHHbIE C MOMOLLbIO CNOCO6a NCEBAOM30/IMHINIA, NO3BONAN
BbISIBUTb reorpauyeckmne apeasnbl rycToi 1 peKoli 3aceneHHOCTU benapycu n onpegenntb parMeHTapHbil
XapakTep CefbCKoro pacceneHus. B Lenom BoigeneHHble B 2008 r. Tpu TuMa cenbCKoro pacceneHms benapycu
(KpynHOCENeHHbIN, CpefHECENEHHbIN N MeNKOCeNeHHbI) [1] coxpaHATCA B CUCTEME CEMTbCKOr0 pacceieHns
n B8 2019 r., Npn 3TOM KPYMHOCENEHHAsA 30HA CXKMMAETCS Ha Kore CTpaHbl 1 pacLMpseTCs B ee LeHTpabHOl
yacTu 3a cyeT MUHCKOI 06nacTu, a MefiKoce/leHHas 30Ha NOBCEMECTHO pacLUmMpseTcs.
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PEKOHCTPYKLU WA 3BOTKO LU
PACTUTEJIbHOIO MOKPOBA N MEPNOANYHHOCTN
JNNECHbIX MO>XAPOB CEBEXCKOIO INMOO3EPHA

O.A. KYNMPUAHOBLR 2, H. M. MNCAPUYUYK3,A. E. ILATYHOBI, K. A. BOPOANHAL

1M OCKOBCKUIN rocyaapCTBEHHbIA yHUBEPCUTET uMeHn M. B. JTomoHOCOBa,
JleHuHckue ropol, 1, 119991, r. Mocksa, Poccua
MNHcTUTYT apxeonorun PAH, yn. AmuTpua Yneavosa, 19, 117292, r. Mocksa, Poccus
3benopycckuii rocyfapcTBeHHbIV yHuBepcuTeT, np. HesasucumocTwn, 4, 220030, r. MuHck, benapych

MpeacTaBneHbl pe3ynbTaThl U3yUYEHNUA OTIOXKEHMWIA HOBOTO pa3pe3a 6onoTa LU kpeAbl Ha K1HOYEBOM y4acTKe B npegenax
HauunoHanbHoro napka «Cebexckuii». KniwoueBoll yyacTok npegcrasnset coboii TunnuHble gns Cebexckoro Moo3sepba
reocucTemMbl. PEKOHCTPYMPOBaHbl 3BOKOLUSA PAaCTUTENBHOTO NOKPOBA M NEPUOAUYHOCTb JIeCHbIX NoXapoB Cebexckoro
Moo3epbsi, a Takxe (akTopbl, 06YCNOBNMBABLINE CMEHbl PAaCTUTELHOrO MOKPOBA M MOXAaPHbIX PEXWMOB B Npejenax
KNHOYEBOro yyacTka. AHaNOrMYHble UCCefOBaHUA AN N3y4yaeMOil TeppuTopuUK paHee He NpoBoAMNMUCL. B ocHoBe pe-
KOHCTPYKLMU NexaT faHHble aHann3a QU3NKo-XUMNYECKMUX CBOWCTB 60M0THBIX OTI0XEHUI (aHann3 noTepb Npu Npoka-
NNBaHUM U TYMUBUKaLUKM, CNOPOBO-NbINbLEBON N aHTPAKONOTUYECKNI aHann3, 6oTaHn4Yeckunii aHanus topda). OTHoCK-
TenbHO He60NbLW O pa3mep BbIGPAHHOrO ANd nccnesoBaHna 6onoTa 06ycnoOBAEH UHANMKATOPHOW CNOCOGHOCTLIO ManblX
60N0T OTpaXkaTb NIOKa/bHble CMEHbI PAaCTUTE/ILHOTO NMOKPOBA M3-3a aKKYMYNALUMN NblbLbl U MAKPOCKOMUYECKUX HACTHL,
c Tepputopum paguycom 1,5-2,5 km oT kpasi 60n0Ta. Ha 0CHOBaHWM U3MEHEHUI B cOCTaBe CMEeKTPOB Bblfe/IeHO BOCEMb
NblNbLEBbIX 30H, 06beAUHEHHbIX B TPWU (a3bl pa3BUTUA pacTUTeNbHOCTU. [laHHble (a3bl KOPPENUpYyT ¢ pe3ynbTatamu
aHanM3a KOHLEHTPaLUMM MaKpOCKOMMYECKUX YacTUL, yras, noTepb Npu NPOKanMBaHWM, ONTUUYECKON NAOTHOCTU, a TakxKe
C pe3ynbTatamMu KnacTepHOro aHanusa. BbifjeneHHble dasbl 3BOAOLUN PaCTUTENBHOTO NOKPOBA COOTHOCATCA C U3MEHe-
HUSMW aKTUBHOCTU NECHbIX MoXapoB. ®a3a | oTnnyaeTcs npeobaafaHMeM XBONHO-LUIMPOKONNCTBEHHbIX IECOB C y4acTheM
6epe3bl M HACTLIMU NECHBIMY NOXapaMu, 06yCNOBNEHHBIMU B NEPBYIO 0Yepefb TEMNbIMU U CYXUMU KNUMATUYECKUMU Y C-
nosuaMu. dasa ll xapakTepunsyeTcs pacnpocTpaHeHNEM XBONHO-LIMPOKONNCTBEHHbIX 16COB C y4acTUEM TePMOGUTbHbIX
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3NEMEHTOB NPW MUHMMAaNbLHOM BO3/€ACTBUMN MUPOreHHOro (akTopa B ycnoBuax 6onee BaaxHoro knumara. ®asa Il
BblfleN1feTCA rocnoACcTBOM 6€pe30B0-COCHOBbLIX IECOB M aKTUBHbIM Pa3BMTUEM MPOLLECCOB 3a60MaUYNBaHUA C y4yacTUEM
NecHbIX NoXapoB. TpaHchopMaL s pacTUTebHOro NoKpoBa B (ase 111 6bina BbI3BaHa Kak KNIMMaTUYeCKUMU NPpUYMHaMK,
TaK ¥ aHTPOMOreHHbIM BO34eiCTBMEM, a NECHbIe MOXapbl UMENN CMELlaHHbIA TeHe3UC B YCNOBUAX Hayana akKTUBHOMO
npeo6pasoBaHus MPUPOAHONA Cpefibl 4eNOBEKOM.

Knto4yeBble cNoBa: CNOPOBO-NbINbLEBON aHANN3; aHTPAKONOTUUYECKNIA aHaNN3; TYMUKaunsa Topga; noTepm npu npo-
KanuBaHUW; 60N10THbIE OTNOXEHMUA; N3MEHEHUS KNMMaTa; TpaHchopmalus pacTUTENbHOr0 NOKPOBA; NeCHbIe NoXapsbl.
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nccnefoBaHuin B pamkax npoekta 20-55-04003 n benopycckoro pecnyb6nMkaHckoro goHga hyHhaMeHTanbHbIX NCCNeno-
BaHWI B pamKax npoekta X21PM-043.
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The results of the study of sediments of the new section of the Shkredy Bog in the key area within the National Park
«Sebezhsky» are presented. This key area represents typical geosystems for the Sebezh Poozerie. The evolution of the
vegetation cover and the frequency of forest fires in the Sebezh Poozerie, as well as the factors that caused changes in
the vegetation cover and fire regimes within the key area, were reconstructed. Similar studies have not been conducted
for the studied area before. The reconstruction is based on the data of analysing the physico-chemical properties ofbog
sediments (loss on ignition and humification analysis, spore-pollen and anthracological analysis, botanical analysis of
peat). The relatively small size of the bog chosen for the study is due to the indicator ability of small bogs to reflect local
changes in vegetation cover due to the accumulation of pollen and macroscopic charcoal particles from the territory with
aradius of 1.5-2.5 km from the edge ofthe bog. Based on the changes in the composition ofthe pollen spectra, eight pol-
len zones were identified, united into three phases ofvegetation development. This phases are correlated with the results
of the analysis of macrocharcoal particles, loss on ignition, optical density, and are also supported by cluster analysis. The
identified phases of vegetation cover evolution are correlated with changes in forest fire activity. Phase | is characteri-
sed by the predominance of coniferous-broadleaf forests with significant birch participation and frequent forest fires
caused primarily by warm and dry climatic conditions. Phase Il is characterised by the spread of coniferous-broadleaf
forests with significant participation of thermophilic species with minimal the impact of the pyrogenic factor in a wetter
climate. Phase 11l is characterised by the dominance of birch-pine forests and the active development of waterlogging
processes with the significant participation of forest fires. The transformation of vegetation cover in phase Il is caused by
both climatic causes and anthropogenic impact, and forest fires had a mixed genesis in the conditions of the beginning of
the active transformation of the natural environment by human impact.

Keywords: spore-pollen analysis; anthropological analysis; peat humification; loss of ignition; peat bogs; climate
change; vegetation history; forest fires.
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BBegeHume

B0oN0THbIE KOMMEKCHI, HAPAAY C 03€PHLIMU OT/IOXKEHUAMM, BbICTYMAKOT B KaUeCTBE O4HOM0 U3 BAXKHEMLINX
nanecapxmMBoB NPUPOAHOI cpedbl. 3a CUET cneumpuYecKnx aHaspo6HbIX YC0BUIA B TOPAHON 3a1eXNM He TOMbKO
Hakana1BaloTCsA 0CTaTKU pacTeHMn-TopthoobpasoBaTesnied, HO U COXpaHAeTCa MaTepuas, NOCTynatoLWwuiA ¢ OKpy-
Xatowein 601070 TeppuTOPUN (CNOPbI M NblIbLA PACTEHWIA, PEBECHbIN YTrONb U pasinyHble HEOpraHuveckue
BellecTBa). MiccnepgoBaHmsa cTpaTurpaum 6010THBIX KOMMNIEKCOB CMOCOBCTBYHOT PEKOHCTPYKL MU MPOLLECCOB,
MPOMCXOAMBLUNX Ha NMpuUerarLLeid K 6010Ty TEPPUTOPUK, & CONOCTaBEHNE pa3HOHaNPaBIeHHbIX BULOB aHa-
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nn3a 60/I0THbIX OT/IOXKEHWI MO3BONAET C BbICOKON A0/el BEPOATHOCTU MAEHTU(MNLMPOBATL 3TU MPOLLECCHI.
B yCnoBusiX COBPEMEHHBIX F106&/IbHBIX KNMMAaTUYECKUX U3MEHEHWIA 1 BO3PACTAOLLEr0 aHTPONOreHHOro npecca
Ha 3KOCUCTEeMbI 0COOYI0 aKTyaflbHOCTb MPUOBPETaET N3yyeHMe NPOLLECCOB TpaHCHOopMaLLMM OKpYXXatoLLei cpe-
4bl B npownom. VIHTepec npeAcTaBiseT yCTaHOBMEHWE PO KAMMATMYECKOrO U aHTPOMOreHHOro (hakTopoB,
a TaKke (PakTopa NecHbIX MOXapoB B TpaHChopMaLMM 3KOCUCTeM. AHann3 (akTOpPOB M3MEHUYMBOCTU 3TUX
MPOL,ECCOB B MPOLUIOM UM MEXaHWU3MOB WX BO3AeCTBMA HA 6OOTHLIE KOMM/IEKChI MprobpeTaeT BCe 60/bLUee
3HauYeHVe B KOHTEKCTE OXpaHbl OKPYXXaloLWLei cpeabl U paLMoHaIbHOro NPMPOLONO0bL30BaHNS.

OfHUM 13 BaXXKHEWLIUX METOLOB PEKOHCTPYKLUMUU NCTOPUM OKPYXXKaKoLLeld cpefbl MO LaHHBIM U3YYeHus
60/10THbIX OT/I0XKEHWIA ABSETCA CMOPOBO-MbIbLEBOI aHaN3, KOTOPbIA CNOCOOGCTBYET BOCCTAHOBNEHWIO XPO-
HOMOrMK NpoLecca CMeHbI PaCTUTEIbHOMO NOKPOBA B Mpejeniax NpueratoLLei K nccnefyeMomy naneoapxusy
TeppuTopun. AHTPaKONOTMYECKNIA aHann3 (aHann3 KOHLEHTPaLuy MakpOCKOMMYECKMX YacTuL, yris B TOp-
(hsHOW 3aN1€XXM) MO3BONSAET BbIABUTb NMePUOAbLI BO3AENCTBIA NECHBIX NOXApPOB Ha U3y4yaemblii naHawadT [1],
a BM3yasbHbIi aHaM3 NPOCI0EB YINsA B TOPge AaeT BO3MOXHOCTb YCTaHOBUTL NEPUOAbI, KOTa NECHO noxap
3aTPOHYN He TOMIbKO Mmpueratowee K 6010Ty NPOCTPaHCTBO, HO U camo 601070 [2; 3]. MokasaTens rymmdu-
Kauum Topda, B CBOKO 04epefb, BLICTYNAeT B KaYeCTBE HafeXHOro MHAMKATOPa KAMMaTUYeCKUX YCI0BUIA Ha
MOMEHT (hOpMUPOBaHWA TOPGSHON 3anexn [4].

OCHOBHas Lenb LaHHOIO WCCNeA0BaHNs - BbISIBIEHWE B3aMMOCBA3U MEXY 3BO/OLMEN PAaCTUTENLHOIO
MOKPOBa 1 NEPUOANYHOCTLIO JIECHBIX NOXapoB B Cebexxckom Moosepbe. B KauecTBe MOAENLHOIO 06beKTa
BbI6paHo 6onoTo LLKpeabl, pacnonoxeHHoe B npefenax Cebexckoro Moo3sepbs Ha TeppuTopun HaymoHanb-
Horo napka «Cebexckuit» (IMckoBckas 06nacTb, Poccus). Tepputopusi, OKpy»atollas 60/10THbIA KOMMEKC,
XapaKTepusyeTcs necyaHo NMTOFeHHON OCHOBOIA, UTO CMOCOOCTBYET BbICOKOW YyBCTBUTENbHOCTU PacTu-
TeNbHOr0 NMOKPOBa K Pa3INYHbIM HapyLleHusM (B MEPBYIO ovepefb K IECHbIM MoXapam) 3a CUET B/IMSAHWA Ha
Hero agadmyeckoro taktopa [5], a pacnonoXeHne Ha rpaHnLEe 03epHOI Teppackl U 030BOI FPsAbl COAENCTBYET
aKKyMyniuum pasHOKaueCTBEHHOTO MaTepuasna B TOPPAHOWA 3a1exu.

MaTepuanbl 1 MeToabl UCC/ef0BaHNS

TeppuTopusa uccnefoBaHns. Visyyaemas Tepputopus pacrnosioxeHa B npegenax HaumoHansHOro nap-
Ka «Cebexckuit». C (13MKo-reorpamyeckoil TOUKM 3peHns oHa OTHOCUTCA K Benopyccko-Bangalickomy
MMoo3epblo U B COOTBETCTBUM CO CXEMOW (PU3MKO-reorpatmyeckoro paioHMpoBaHus [6] pacnonaraetcs Ha
cTbike MpubanTtuiickoin n Cesepo-benopycckoii naHAwapTHbIX NPOBUHUNIA NecHoW o6nactu BocTouHo-EB-
ponercKoi paBHUHbLI. COrnacHo cxeme faHAwapTHOro parioHupoBaHus A. I. VicaueHko [7] npeacTaBneHHas
TEPPUTOPUA HAXOANTCA B 30He BopeasibHbIX NaHAWAaMTOB, NEPeXOAHbIX K cy660peanbHbIM naHAalwadTam, Ha
CTbIKEe HU3MEHHbIX 03ePHO-/1eJHNKOBbIX MECYaHbIX U CynecyaHbIX paBHUH C XONMUCTO-MOPEHHbIMUN BO3BbILLEH-
HOCTSIMM B 06/1aCTV Banfaiickoro onefeHeHuns. o gaHHbIM aBTOMAaTMYeCKON MeTeocTaHL MM HalMoHanbHoro
napka «CebeXCKuii», TEPPUTOPUA XapaKTEPU3YEeTCs YMEPEHHbIM, YMEPEHHO KOHTWUHEHTabHbIM KMMATOM.
CpepHerofoBsas TemnepaTtypa Bo3ayxa pasHsetcs +4,5 °C. B ntone cpegHsasa Temnepatypa coctaBnsaeT+17 °C,
a B AiHBape oHa gocTturaeT -8 °C. Ocagkos Bbinagaet 600-700 mm B roa. Penbed Tepputopun chopmmpoBan-
Csi BO BpPEMS 0TX0Aa Ba/iAaiiCKOro negHnKa OT KpaeBblx 06pa3oBaHuWiAi BEMCOBCKOM CTagnm K Kpecteykoi. OH
XapaKTepu3yeTca Kak BOIHUCTO-KOT/IOBUHHbIA, OCNOXHEHHbIN OTAEMIbHLIMU MOPEHHLIMU X0/IMamMu, Kamamu
1 03amu [8]. B KauecTBe NUTOreHHOW OCHOBbLI Npe06/1afatoT BOLHO-NeAHUKOBbIE MECKU C FTPaBUEM U FasibKoM,
MOPEHHbIE CYTIMHKM C NPOCoAMM Nnecka u WwebHsa [9]. 3a60104eHHOCTb ABNSETCA OTHOCUTENIbHO HEGO/bLLON
N oNs TeppUTOPUM HALWOHANLHOTO Napka cocTasnsfeT 0koso 8 %.

BonoTo LLkpeab! (puc. 1) pacnonoXeHo Ha Teppace 03. Heyepuia, 0THOCALLErocs K 6acceitHy p. 3anagHoi
[BUHBbI, Ha CTbiKe (POBMOMNALUANIBHON 1 03epHO-NELHUKOBOI paBHUH C NpeobiajaHneM NeckoB B KayecTse
NUTOreHHOW OCHOBbI. B pacTnTeNbHOM MOKPOBE LOMUHUPYHOT COCHAKMW-3€/IEHOMOLLUHUKN, XapaKTepHble Ans
nogo6HbIX naHAwadTos [10]. OfHaKo B LefoM CTerneHb pa3HO06pasvst pacTUTEIbHOMO MOKPOBa MpeacTaB-
NAETCA OTHOCUTENLHO BbICOKOW: ANa TeppuTopumn HaumoHanbHOro napka «Cebexckuii» onncaHo 860 BuaoB
BbICLUMX COCYAMCTbIX pacTeHmin [11].

M3yyeHHbI KOMNNEKC npeacTaBnseT coboi TMNMYHOE Me30TpothHOe 6010TO OBafbHON hopMbl N0-
waabto 2,4 ra. OTHOCMTENbHO HeBOMbLUOW pa3mep BblI6paHHOrO ANs UccneaoBaHMsl 6010Ta 00YCNOBNEH UH-
[OUKATOPHOI CMOCOGHOCTLIO MasbiX 60/10T OTpaXKaTb /I0KabHbIE CMEHbI PACTUTENIbHOrO NMOKPOBa 13-3a aKKYy-
MYNALMM MblbLbl U MAKPOCKOMUYECKMX YaCcTuL, ¢ Tepputopun paguycom 1,5-2,5 kM oT kpas 6onota [12; 13].
AHanornyHas cuTyaums xapakTepHa u ans 061actu NOCTyneHUs MaKpoCKONMYeCKNX Yyactuy, yrna [1].

L peBecHbIli ipyCc pacTUTENIbHOIO MOKPOBa U3y4vyaemoro 6on0Ta npegcrasneH Bugom Pinus sylvestris L.
C He3HauuTeNbHbIM yyacTeM Buga Betulapubescens Ehrh. KycTapHuUukoBbIv Apyc 06pa3osaH Buaamu Ledum
palustre L. n Chamaedaphne calyculata (L.) Moench. B TpaBsaHoM spyce npeo6nagaet sug Eriophorum
vaginatum L. bonbluas yacTb 6010Ta NOKpbITa MxaMu poga Sphagnum.
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Puc. 1. PacnonoxeHune 6onota LLIKpeapl.
cnonb30BaH KOCMUYECKUIA CHUMOK CbeMOYHOM cucTtemMbl GeoEye-1
C NPOCTPaHCTBEHHbIM paspelleHnem 1,65 M. FopM3oHTanu chopMmpoBaHbl
Ha 0CHOBe LMpoBoi mogenu penbetha SRTM 1 npoBeaeHbl Yepes Kaxable 10 m

Fig. 1. Location of Shkredy Bog.
A satellite image of the GeoEye-1 survey system with a spatial resolution
of 1.65 m was used. The contour lines were formed
on the basis of the SRTM digital elevation model and were drawn every 10 m

OT60p 06pa3uoB Obl1 NPON3BEAEH B X04e MOMEBbIX paboT, KOTopble npoBoannunce B asrycte 2020 r.
O6pasLpbl 0TOMPaNMCh B TOUYKE C MaKCMMa/bHON MOLLHOCTbIO TOPMSHbIX OTNOXeHuiA (56° 10'46,17" c. w.,
28°29'50,80" B. A.). BypeHue ocyLiecTnsnock TopghsHbIM 6ypom Cykauésa Peat Sampler (Eijkelkamp, Hugep-
NaHAapl) ¢ AnameTpom NpobooTOOPHUKA 5 cM 1 aiMHOK 50 cM, NO3BONAIOWUM OTOMPATL KepPHbLI HEHAPYLLIEHHOr 0
Topda 1 ApYyrux OTNOXKEHMWA A0 rNy6uHbl 6onee 10 M.

B pesynbTate 6ypeHuns Gbinv BCKPbITbI B 06LLei CNOXHOCTU 520 CM OT/IOXEHWIA, U3 KOTOPbIX BepXHMe 335 CM
npeacTaBieHbl TOpGoM, nogctunaemsiM 180 cm 03epHbIX OTNOXeHWI (T1TTus). HudxkHMe 5 cM 0TOo6paHHOl
KONOHKM NpeACcTaBNAlT CO60i opraHOMUHEPaIbHYI0 CMECh CO 3HAUUTE/IbHLIM COAepXKaHUeM CpefHe- U Kpyr-
HO3EPHMUCTOrO Mecka (AIBNOrNALNANLHOMO UIX 03ePHOMO NPOUCXOXAEHUS. HernocpeCTBEHHO B X0e NOMeBbIX
paboT onpeaeneH NpeaBapUTENbHbIA 6O0TAHMYECKUIA COCTaB TOPGAHO 3aneXun 1 npoBeaeHa GoTodurKkcauus
YrofbHbIX NPOC/0EB B TOpe.

MonyyeHHbIe KEPHbI GOMOTHLIX OT/IOXKEHUIA U TUTTUK ObINN paspe3aHbl Yepes Kaxible 5 CM ans aHaim3a
noTepb NPY NPOKaAMBaHUK N ryMrucuKaLmum Topga n Yepes Kaxablid 1cm ans aHannsa KOHLEeHTpaL M Makpo-
CKOMMYECKMX YacTul, yrns. TakkKe paBHOMEPHO M3 NONYUYEHHOM KOMOHKN ANsi CMOPOBO-MbINbLEBOr0 aHa n3a
661111 0TO6PaHbLI 06pasLbl Topda u rMTTMK. [ns aHanusa 60TaHMYECKOro cocTaBa Topda obpasubl 0TbMpanmch
yepe3s Kaxable 15 cm.

CnopoBo-Nbl/bLEBOR aHann3. OCHOBHLIM METOAOM NPY U3yUYeHWNN BOMOTHBIX OTI0XKEHWIA ABASNCA CMO-
POBO-MbINbLEBON aHann3. CNopoBO-NblNbLEBLIE NpenapaThl OblM NONYYeHbl M3 26 06pa3LL0B 06bEMOM 2 CM ,
0TO6paHHbIX Yepe3 Kaxgble 5-6 cMm. JlabopaTopHas 06paboTka 06pa3L0B NPOBOANNACL MO CTaHAAPTHOW
metoauke [14] Ha Kadeape hm3nueckoi reorpadum n naHawaPToBeAeHNs reorpauyeckoro akynbreta
MOCKOBCKOI0 rocyapCTBeHHOro yHmBepcuteta umeHn M. B. JlomoHocoBa. OnpejenieHve nblnbLbl 1 CNOp Mo
pa3pesy Npoucxoanno Ha Kadeape Gusnyeckoii reorpatun mupa n 06pasoBaTe/ibHbIX TEXHONOTUIA (haKynbTeTa
reorpauu n reomHpopmaTuky Benopycckoro rocyapcTBeHHOro YHUBEPCUTETa U BbIMOMHANOCH NOL MUKPO-
ckonoM «Mukmea-1» (AO «JTOMO», Poccusi) ¢ npuMeHeHreM LMpoBoii Bugeokamepbl M35 Base (Levenhuk,
CLUA). ns onpefeneHuns NbinbLEBbIX 3epeH NCNOMb30BaNMCh aTnackl 1 nocobus J1. A. KynpusHoBoii n gpyrux
nccneposateneit [15-17] n moHorpadms A. K. EnoBnyeBoii [18]. KonnyecTBo CnopoBO-NblfibLEBOro MaTepuana
B Npenapare cocTaBasano He meHee 500 3epeH. MpoLEHTHOE CofepXKaHne NblfbLbl PACCUUTLIBAIOCH OT 06LL el
CYMMbI Mbl/bLbl APEBECHbIX, KYCTaPHUKOBbIX, KYCTapHUUYKOBbLIX pacTeHuid (AP), TpaBAHUCTbIX, BOAHO-60/10T-
HbIX pacTeHmii (NAP) 1 cnopoBbIX pacTeHunin (Spores):

AP + NAP + Spores = 100.

O6paboTKa flaHHbIX 1 MOCTPOEHME CMOPOBO-Mbl/IbLEBON AMarpaMMbl BbINOMHSAINCHL C MOMOLLBIO NakeTa rioja
B MporpamMmMHoi cpege R [19].

AHann3 KoHLUeHTpaLun MakKpoCcKONMYeCKNX YacTuL, yrns. PEKOHCTPYKLMM UCTOPUN NECHBIX MOXapoB
Ha IOKa/IbHOM YPOBHE OCHOBaHbI Ha aHa/IM3e KOHLEHTPaL MM YacTuL, 4PeBECHONO YT/ U KAP6OHWU3NPOBaHHbIX
OCTaTKOB TPaB, /IMCTbEB U UFOMIOK XBOWHLIX LEPEBLEB, UMEIOLLNX NNHElHbIE pasMepbl 60nee 100-200 MKM,
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B 03ePHbIX 1 6010THLIX OTA0XKEeHUAX [1; 20]. KOHUeHTpauusa YacTuL, yras UMeHHO Takoli pa3MepHOCTH CTaHo-
BUTCS MHAMKATOPOM JIECHbIX MOXAPOB, MPOUCXOAMBLLMX Ha pacCcTosHUK 0 20 KM (C MaKCUMa/lbHOI peneBaHT-
HOCTbIO [0 2-3 KM) OT M3y4aemMoro naneoapxumea [1]. MexaHn3m nNocTynaeHns MakpoCKOMMYECKNX YacTuL,
YINs B NPUPOSHBINA NaneoapxmB CXOX C MEXaHU3MOM aKKyMYAALmUn MblabLbl 1 crnop. OH OCHOBaH Ha nepeHoce
¥ BbINAfEHUN YaCcTUL, M3 aTMOCHEPbI B pe3y/ibTaTe KOHBEKTUBHbIX aTMOCHEpPHbIX NPOLLECCOB, NPOUCXOAALLNX
B MOMEHT TEM/I0BOro BO3AeNCTBMNSA NECHbIX Noxapos [21].

CnefiyeT cKasaTb, YTO aHa/IM3 KOHLEHTpaLMM MakpOCKOMMYECKMX YacTuL, Yrna B Topgax 1 03epHbIX OT-
NoXeHnax 6asupoBanca Ha cTaHZapTHOW meToduke [22]. Ceexwuii obpasel, o6bemMom 1 cm oTbenusancs
B 100-120 mn BogHoro pacteopa NaOCI 10 % KoHueHTpauuu B TedeHne 1cyT u 6onee. Matepuan opraHmye-
CKOro NpOUCXOXAeHUa 0TOeNNBaNCA, HO PACTUTESIbHbIE OCTATKM, MOABEPTLUMECS BO3AENCTBUIO OrHSA U BbICOKUX
TemnepaTyp, COXpaHsan CBOW UBET. Takxe 0TOeNMBaHMIO MOABeprasach 60/bluas 4acTb HEOPraHUYeCKOro
maTepuana. B ganbHeiiem o6pasel, MPOMbIBaICS AUCTUIIMPOBAHHON BOAOI Yepes CUTO C pa3MEPOM siueek
125 MKM 1 n3yyancs B yaluke MeTpu nog 6uHokynspom SMZ-171 (Motic, Kutait) npu yBenuyeHum B 25-40 pas.

AHanu3 noTepb Npy NpoKaanBaHUM. AHann3 NOTepb NPU NPOKaMBaHNM NOKa3biBaeT JOJHO CropeBLUel
OpraHMyeckKoli Maccbl OT 06Leil M3HaYalbHOW Macchl o6pasua. JaHHbli MeToA BbICTYMaeT B KayecTBe UHAU-
KaTopa HapyLleHWs HaMmOYBEHHOIO NOKPOBa TEPPUTOPUU, OKPYIKAIOLLLEN 03EePHYO UM GONOTHYIO KOT/IOBUHY,
nocnefyoLero CMbiBa Uv BETPOBOTO MepeHOCca HeOpPraHMYecKoro BellecTsa B TOpGsaHUK [23]. HapylieHus
Hamo4yBeHHOro MOKPOBa MOTYT ObITb BbI3BaHbl CUAbHBLIMU JIECHBIMU NOXapamu WAn pacnawikon, YTo Bbl-
HYX[aeT MHTepnpeTMpOBaTh Pe3ynbTaTbl MPUMEHEHUS JAHHOIO MeTOAa TO/IbKO Npy YCNOBUM UCNO/b30BaHUS
Apyrux naneoskonornyeckmx MetofoB. [aHHbIN BUJ aHaNn3a BbINOAHANCSA NO CTaHAapPTHOW MeToauke [24]
CO CXMUraHveM 06pasLioB B KepaMUYeCcKux TUrnax B MyensHol neyun npu Temnepatype 550 °C B TedeHune 5 u.

BoTaHnyecknin aHann3 n aHanu3 rymmgpukauunm topda. botTaHUYeckuii aHaIM3 MakpooCcTaTKoB B TOP-
the npoBoOAMNCS C MOMOLLbO MUKpockona Leica M80 (Leica Microsystems, LLBeiiLapus) ¢ yBeMYEHNEM
B 40-50 pa3. OnpefeneHne TaKCOHOMUYECKON NPUHAANEXHOCTU PaCTUTE/IbHbIX OCTATKOB OCYLLECTBAANOCH
no atnacam [25; 26]. Buabl Topha ykasbiBanuch no Knaccugmkauum TopemHosa [27]. B noneBbixX ycnoBuax
B npouecce bypeHuns Gbina onpefesneHa CTeneHb pasnoXKeHns Topda no wkane ¢oH Mocta [28].

AHann3 rymugukaunm Topda cny>XuT JONOAHUTENbHLIM NOKa3aTeieM CTENeHU PasfioXeHns TOpgsaHON
maccbl. B cBOIO ouepefb, CTeMeHb pasfodXeHUs Topda oTpaKaeT KIMMAaTUYECKNIA CUTHAN B BUAE U3MEHEHMS
rMAPONOrMYECKOr0 PeXXMma B BEpXHEM C/ioe TOPPAHON 3anexu [4]. [aHHbli nokasaTesb 3aBUCUT OT rMapo-
NOrnyecknx ycnosuii 60nota B nepmos TOPPOHAKOMNAEHUS U HANpPsSMYI0 KOPPevMpyeT ¢ KNMMaTUYeCKUMU
YC/IOBUAMU: YEM CyLLe U Tensee KIMMaT, TeM MeHbLUe Bary CoaepXunTcs B TOPGSHONW TosLLe M Tem cnabee
NPosIBNSATCA aHa3pO6HbIe CBONCTBA TOpda. DTO CNOCOBGCTBYET YBEIMUYEHMIO CTEMEHU pa3noXeHus Topda
1, COOTBETCTBEHHO, ero rymudmkaumm [29]. OnpegeneHne 3HadeHWn JaHHOMO MoKasaTens NpoM3BoAUIOCH NO
CTaHAapTHON meToavKe [23] 1 6bIN0 OCHOBAHO Ha KOMMYECTBEHHOM MOACYETE CMNOCOBGHOCTM 3KCTParnpoBaH-
HbiX pacTBopoM NaOH ryMuHOBbLIX KACAOT NPOMYyCKaTb CBETOBOM MoTOK. O6pasel, Topda BbiCyLLINBaACA NPy
Temnepatype 50 °C, U3 Hero oTémpanacb HaBecka 0,2 I 1 pa3mefnibyanach B araToBoil CTynKe. 3aTem obpasel,
nomewanca B 8 % pactsop NaOH o6bemom 100 mn 1 Harpesanca npu temnepaType 50 °C B TeyeHue 1u.
B fanbHeiwem pacTBop pa3baBnsics AUCTUANMPOBaHHON BOAON A0 06beMa 200 Ma 1 hunbTPoOBasca vepes
oyMaxHbIn punbTp Whatman No. 1 (Whatman, Bennkobputanus). Monyumswninca dunbtpar namepsancs
¢ nomolbto crnekTpootometpa KOK-3-01 (OAO «30M3», Poccus) ¢ AnnHoli BonHbl 540 HM. Mpu n3me-
PEHUN NCNOMb30BaNCA CPeAHMIA NoKasaTelb ONTUUYECKOR MIOTHOCTY MNOTOKA NPW TPEXKPATHOW NOBTOPHOCTY
n3mepeHus. s 4OCTOBEPHOro COMOCTaB/IeHMsA 06pa3sLoB C HU3KMM COAepPXKaHWEeM OpPraHNMYeckKoro BeLlecTsa
MolyYeHHble 3HAYeHUS OblN CKOPPEKTUPOBaHbI B COOTBETCTBMM C pe3ynbTaTaMu aHanmsa notepb nNpu npo-
KafMBaHWUM C NOMOLLLIO CeAyHoLLero COOTHOLLIEHUS:

rge D' - 3HayeHMst ONTUYECKOWN NAOTHOCTM NOTOKA C YHETOM MOMNPaBKM Ha NOTepy Npu npokanneaHum; D -
3HaYeHUs OMTMYECKON NAOTHOCTU MoToka; LOI - 3HayeHMs noTepb Npu NpokanveaHuuW. [ns BblgeneHus
TPEHA0B U MUHUMU3ALUN OLLIMBOK U3MEPEHUS U NPOBOMNOATOTOBKM NPY BbINOAHEHUW aHann3a NpoBOAUNOCH
crnaXunaaHue rpauka ¢ UCnonb30BaHWEM CTaTUCTUYECKON (YHKLMM NPOCTON CKONb3sLLEN CPeaHEA.

Pe3ynbTaTbl 1 UX 06CYX/AEHNE

CorocTaB/ieH1e NoMyYeHHbIX Pe3ybTaToB aHa/113a CBOCTB TOPQSHON 3a1eXU C laHHbIMU CMIOPOBO-Mbi/lb-
LIeBOr0 aHanM3a no3BoNseT BblAeNNTb HECKOMbKO 3TanoB pa3BUTUS pacTUTENIbHOTO NMOKPOBA Ha TePPUTOPUMN,
HEenocpeACTBEHHO NpuerarLleii K MsyyaeMomy naneoapxusy (puc. 2). Ha 0CHOBaHUW M3MEHEHUIA B COCTaBe
CMEeKTPOB BbIAENEHO BOCEMb Mbl/IbLEBbIX 30H.
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PHc. 2. OTnoxeHus 6onota LLKpeap!:
i - charHoBbIN MepPexoaHbI TOPd; 2 - ApeBeCHO-CHarHOBbIA NepexoaHbIil Topd;
3 - TpaBsiIHO-C(harHOBbIV NepexoAHbIi Topd; 4 - TpaBsiHOM (BEHWKOBO-0COKOBbIA) HU3NHHbIV TOP;
5 - FMNHOBbLIA HU3NHHBIWA TOPg; 6 - TMTTUA; 7- NECOK; 8 - NPOCNOUN APEBECUHbI;
9 - BK/OYEHMS 0CTaTKoB Tpas; 10 - BKAKOUYEHUS PaKOBUH BGPHOXOHOIMX MONIIOCKOB;
11 - yronbHble Npocnou

Fig. 2. Sediments of the Slikredy Bog:
1- sphagnum transitional peat; 2 - woody-sphagnum transitional peat;
3 - grass-sphagnum transitional peat; 4 - herbal (reed grass-sedge) lowland peat;
5 - hypnum lowland peat; 6 - gyttia; 7- sand; 8 - interlayers of wood;
9 - inclusions of herb residues; 10 - inclusions of inclusions of gastropod shells; 11 - coal layers



eorpacus
Geography

Mbinbuesas 30Ha 1 (5,20-4,65 M) XxapakTepusyeTcs BbICOKMM COAEPXKaHMEM Mbl/blbl TPABAHUCTbIX pac-
TeHunii (go 40 %). Cpean NAP rocnoacTByeT Mbifbla NpeacTaBuTeneil cemeinicte Ranunculaceae (20 %)
n Poaceae (18 %), npucyTCTBYET Mbl/bLia PaCTEHMI POLOBPolygonum,Rumex MArtemisia, a TaK)Ke CEMelCTBa
Cyperaceae. [lons nNbi/bLbl ApeBecHbIX NOpof cocTaBnseT 60 %, npuyeM nNpeobnafaeT nblabLa NpeacTaBuTeneid
poaa Betula (50 %). 13 nepeBbeB BCTpeYaeTca MbiiblLa pacTeHWiA poJoB Quercus M Populus, U3 KyCTapHU-
KOB - MblNbLa NPeACTaBUTENEN POJOB Corylus M Salix, U3 COP - MblNbLa pacTeHnin cemelicTBa Polypodiaceae.
OTnoxeHunsi 06pa3oBaHbl TMTTUEN, XapaKTepu3ytoLleica NoTepsMu Npu NpoKaanBaHUM B fmanasoHe oT 5 %
Ha rny6uHax 5,15-5,20 m go 22-38 % B BblLLEeNeXALLNX FOPU30HTAX, YTO rOBOPUT O NpeobnafaHumn Heopra-
HMYECKOr0 BELLECTBA B COCTaBe OT/IOXKEHWI. 3HaUeHUs ryMugukaumm (ONTUYECKOW NIOTHOCTY MOTOKA) Takxke
04YeHb Manbl, oHM KonebntoTes ot 0,01 o 0,03 eq. KoHLEHTpaUmMa MakpoCKONMYECKMX YacTuL, YIis HaxoauTcs
B AmanasoHe oT 8 40 57 yactuy, Ha 1cM (Npy cpeaHMX 3HaYeHnsAxX 15 4acTuL Ha 1CM ) C ApKO BblPaXXeHHbI-
MW NMUKaMu Ha rny6uHax 4,96 n 4,91 m. OgHako npy BU3yaslbHOM aHan3e Npocsion yris He 6bI1u BblLeNeHbl.

B nbinbueBoit 30He 2 (4,65-3,90 M) 0N APEBECHbIX MOPOA yBennumBaeTcs Ao 85 %. 3HaUMTeNbHO Yalle
BCTpEYaeTCs Mbl/ibLa pacTeHnii poaoB Pinus (40 %) nBetula (30 %). OTHOCMTENLHO NPeAbIAYLLE 30HbI He-
MHOIO CHWKAeTCs coflepXKaHue Mblnblbl NpecTaBuTeNnein poLa Quercus NPy yBeIMUeHUN 40U NblbLbI pac-
TEHWUI pofia Corylus U MOABMEHUM MblIbLbI NPeicTaBUTeNel PojoB Carpinus U Ulmus. CofepXaHue NbibLbl
MepeynCeHHbIX LIMPOKONCTBEHHBIX APEBECHbLIX pacTeHNIA He npeBbilwaeT 15 %. Cpean TpaB CHUKAETCA [0S
NblNbLbl NpeacTaBnTeNei cemeincTe Poaceae (4o 10 %) n Ranunculaceae (go 7 %), NosiBNSeTCA MblabLa pac-
TeHuin cemelictBa Chenopodiaceae. 13 cnop BCTpeyaeTcs NblnblLa NpeacTaBuTenei cemeiictea Polypodiaceae
(NMpeXxxHWii ypoBeHb KOHLEHTPaLMn OTHOCUTENbHO NpeablayLeil 30Hbl) U pofa Fossambronia. OTNOXeHMS
06pa3oBaHbl TUTTUEN, MPU 3TOM aHa N3 MOTEPb NPU MPOKaIMBaHUM MOKa3an CTPEMUTENbHBIA POCT 3HAUYEHWIA
(c 21 po 92-96 %) B BepXHEi YaCTLN 30Hbl. DTO CBUAETENLCTBYET O PE3KOW CMEHE CEAMMEHTALMOHHBIX YCNO-
BUIA (BEPOSTHO, O Mepexo/ie 0T OTKPLITOrO 03epHOr0 BOJ0OEMA K 3aKPbITOMY HEGO/MbLLOMY 03epy 6010THOrO THNa),
COMPOBOX/ABLUENCA COKpALLEHMEM YKMC/Ia NOCTYNatoLLIEr0 HEOPraHMYeCKOro MaTepmana v Pe3KUM yBENNYEHUEM
KO/IMYeCTBAa NPUBHOCUMbIX OPraHUYecKMX BewecTB. 3HaYeHUs ryMUMKaLMm ocTaloTca aHanorMyHbIMu no-
Ka3aTefiiM ONTUYECKO NNOTHOCTY NOTOKA B NpefblAyLLeil 30He. 3HaYeHMs CPeAHEN KOHLEHTpaLM MaKpOCKO-
MUYECKUX YaCTUNL, YIS TAKXKE ABNAKTCA CXOXUMU C COOTBETCTBYHOLUMY NOKA3aTeNAMU B NPeAbIAYLLER 30He
(16 yacTuy Ha 1cm ), Npy 3TOM HabNIOAAKTCS APKO BblPaXeHHbIE MUKW KOHLEHTpaLUM MakpOoCKOMUYeCKnX
yacTuy yrnsa Ha rny6uHax 4,29 n 4,05-4,07 M co 3HadeHuamn go 98 n 161 yactuubl Ha 1CM COOTBETCTBEHHO.
BTOpoii NUK KOHLEeHTpaLuy coBnajaeT BO BPEMEHUN CO CMEHON CeAUMEHTALMOHHBIX YCNOBUIA.

Mbinbuesas 30Ha 3 (3,90-3,25 m) oTMyaeTca BO3pacTaHMEM A0NN APEBECHbIX pacTeHuii (4o 90 %) 3a cueT
NosBAEHMS NMblIbLbl NpeacTaBuTeNel pogoBAinus MPopulus (No 20 %). CofepxxaHue NblibLbl pacTeHWid poja
Pinus coctaBnset 35 %, pogaPicea - 5 %, YTO MeHbLUe, YeM B NpeablAyLinx 3oHax. 4onsa Nbinblbl Npea-
cTaBuTeNell pofoB Quercus U Corylus HAXOAMTCA HA YPOBHE MblbLEBON 30HbI 2. B cocTaBe TpaB NosBAseT-
CA NblNbLAa pacTeHWiA poga Thalictrum, KOTOpPas He Gblna 3a)MKCMPOBaHa B ApYrux 30Hax. Cpefu BblAeNeHHbIX
Mbl/IbLEBLIX 30H 3[1eCb COAEPXKaHUe Crop ABASETCH MUHUMANIbHLIM U He NpeBbIaeT 5 %. OTNOXEHUS TakxKe
npeLCcTaBNeHbl OPraHNYecKoin rmTTueid. CpefHMe 3HaYeHUS KOHLEHTPaLMM MaKpPOCKOMUYECKUX YacTUL, yris
CHWKalOTCA A0 4 YyacTuy Ha 1cM . 3HaYeHMs ryMU(MKaL MM HECKOIbKO BO3pacTaloT 1 KonebnoTea B gnana-
30He o1 0,02 go 0,15 ed. ¢ MUHUMaNbHBIMU 3HAYEHMAMW Ha rnyouHe 3,45 M M MakcUMasbHbIMW 3HAYEHUAMM
Ha rny6uHe 3,55 M. 3HaueHWs NOTepb NPY NPOKaIMBaHWW OCTAKTCA CTabUILHO BLICOKUMU U BapbUpYOTCH
B AnanasoHe oT 83 % Ha rny6uHe 3,85 m 4o 97 % Ha rnybuHe 3,75 M. B LlenIoM 0TAeNbHbIE MOHUXKXEHNSA NOTEPb
npu npokanmsaHum (Huxe 90 %) COOTBETCTBYHOT PE3KOMY YBEIMUEHNIO KOHLEHTPALUU MaKPOCKOMUYECKNX
yacTuy yrns (B 2-3 pasza) 0THOCUTENIbHO CPeAHNX 3HAUYEHWIA.

B nbiibLeBoit 30He 4 (3,25-2,0 M) CHUXaeTCs cofepXkaHue MblfbLbl pacTeHUiA pogaBetula (8o 10 %), Bo3pac-
TaeT KOHLeHTpaUuMs NbiNbLbl NPeAcTaBUTENe pooB Picea (A0 20 % B BepXHeli YacTy 30HbI), Quercus (10 %),
Populus (30 %, NepBbIil MUK KOHUEHTpauumn), Ulmus (9 %, NepBbIil MUK KOHLEHTPaLMKN) K Carpinus, a TaKXe
NosBASETCA NblNbLa pacTeHW poja Tilia U cemeiicTBa Vacciniaceae. [l 30HbI XapaKTEPHO YCTONYMBOE Bbl-
COKOE cofepxxaHue NblibLbl NpeacTaBuTeneid cemelictsa Ranunculaceae (10 %). /3 conyTCTBYIOLLEN NblbLbI
TpaB BCTpeYaeTcs Mblfbla pacTeHnid cemeiicTBa Poaceae, pogoBRumex, Urtica P lantago. [10ABNSETCA Nblfb-
Lia BOAHO-60M0THbIX paCTeHVIVI pofoB Nymphaea U Sparganium. Cpean cnop B Hayasie 30Hbl OTMEYaeTcs He-
3HaUNTENbHOE CofepXKaHue Mblblbl NpeAcTaBUTeNed poja Fossambronia, KOTOpPas K KOHLY 30HbI BbinagaeT
M3 crnekTpa 1 ycTynaeT MecTO MbliblLe npeacTaBuTenein cemeiictea Polypodiaceae. B HUXHeR 4acTu 30HbI
OTNOXeHNA 06pa3oBaHbl TMMHOBLIMU W TPaBAHLIMU HU3UHHLIMU TOpP(aMu, CMEHSIOLWMUMUNCA MePeXoHbI-
MK charHoBbIMM Tophamun. CpefHAs KOHLEHTPALUA MakKpOCKOMUYECKUX YaCTUL, YIis CHUXaeTca Ao 2 ya-
CTUL, Ha 1CM C pe3kuMm yBennyeHmeMm fo 53 yactuy Ha 1cm Ha rnyéuHax 3,02-3,05 M 1 go 21 yactuubl
Ha 1cM Ha rnybuHe 2,82 M. YTONbHblE MPOC/ION BM3YyallbHO HE BblAefieHbl. 3HAYeHUsI NOTepPb NPU NpoKa-
NMBaHWUM OCTaloTCA CTabunbHO BbICOKMMK (0T 94 fo 98 %) C He3HauuTeNbHbIM cnagom (4o 84 %) Ha rny-
6nHax 2,60-2,65 M. 3Ha4yeHMsA TyMUPUKaLMm No-NpeXxHeMy ABAAKOTCA HU3KMMMK 1 KoNebntoTca B npefaenax
0,1-0,2 ea. c YeTKMM NaBHbIM TPEHAOM Ha NOBbILEHUe. OTMEYaeTCs CBA3b MeXAY OTAebHbIMU 3HAYEHUAMU
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ryMUuKaLmMm 1 nokasatenssMm KOHLEHTPAL MU MaKpOCKOMUYECKUX YacThL, YIS, HO NpW 3TOM aHanorMyHoi
CBSI3M C pe3ynbTaTaMu aHanm3a NoTepb Npu NPoKasMBaHUN He HabNLaeTCs.

B nbinbLeBoit 30He 5 (2,0-1,55 M) COAEPXKMTCA MaKCMManbHOE KOMMYECTBO MblNbLbl PACTEHWIA pofaPinus
(55 %), a TaKKe BCTpevaeTcs MblfbLa NpeacTaBUTeNe pojaJuniperus, YHUKanbHasa 415 Bbl4eNeHHON 30HbI,
NPV NPEXHUX YPOBHAX COAEPXKaHUS Mbl/bLbl LUMPOKOANCTBEHHBIX 1 MENIKONMCTBEHHBIX APEBECHbIX PACTEHMWIA.
OTHOCUTENBLHO BbILe- U HUXeNexalux 30H faHHas 30Ha XapakTepu3yeTcs Halnumem Mbliblbl pacTe-
HWiA poga Salix. Cpean NAP (MMHMManbHas KOHUEHTpaUus no Bcemy paspesy (3 %)) n3 cnekTpa BbinagaeT
MblNbLa OTMEYEHHbIX BblLLe TPABAHUCTbIX pacTEHWIA U NOABASETCA NblbLa NpecTaBuTenell ceMmeinctsa Liliaceae.
3 cnop npucyTCTBYET MblfbLa pacTeHuid cemeiicTBa Polypodiaceae (npexkHue 3Ha4YeHWS KOHLEHTpaLuu
OTHOCUTENLHO NpeablayLleit 30HbI), NOABASETCA NblNbLa NpeacTaBuTeNielt poja Equisetum (8o 2 %). Kak
M B NpefblayLLleli 30He, OTNOXEHNS 06pa3oBaHbl CharHOBLIMU NepexoHbIMU Topghamun. B faHHO Naneo3oHe
3HaYeHWs CpeAHEN KOHLEHTpaLum MaKpOCKONUYECKUX YacTuL, YIS U NOTepb NPU NPOKaIMBaHUM OCTAKTCS Ha
TOM YK€ YPOBHE C Pe3KMMU YBEMYEHUAMN KOHLLEHTPALMK Ha ry6uHax 1,93 n 1,79 M, KOTOpPbIM COOTBETCTBYIOT
BUAUMbIE YTo/bHbIE MPOCAOU B Topde. 3HAUYEHUS TYMU(UKALMN COXPaHSAKOT NAaBHbIA TPEHA Ha MOBbILIEHWE
(o1 0,18 go 0,25 ef.). Takxe HabMOLAETCSA KOPPENALMA MeXay OTAeNbHbIMU PE3KMMU YBENNYEHUAMU COAEP-
YKaHWs MaKpOCKOMMYECKNX YaCTUL, YIS U CHDKEHUAMU 3HAYEHWIA NOTEPb NMPU NPOKaMBaHUU U TyMUGUKaLmK.

B nbinbLeBoit 30He 6 (1,55-1,10 M) CHUXKaEeTCs CoAep>KaHMe MblNbLbl pacTeHWiA pogaPinus (o 45 %), co-
XPaHAKTCA NPEXHUe 3HAYeH WS KOHLEHTPaL MW MblNbLbl NPeACTaBUTENEN POJOB Picea U Betula, BO3pacTaeT 40/
MblIbLbl PACTEHMI POAOBAInus U Quercus, HAOMIOAAKOTCA BTOPbIE MUKW COAEPXKAHWA NblfbLbl NpeAcTaBuTenNei
pofoB Populus U Ulmus, NOABAAETCS Nbl/ibLla pacTeHWUA pogaEphedra, a TAKXXe COKPALLaeTCca KOHLEHTpauus
NblbLbl NpeAcTaBuUTeNel poga Corylus. MblNbLbl TPABAHUCTLIX PACTEHWI, B OCHOBHOM pacTeHWiA ceMeincTaa
Ranunculaceae c yuacTnem npefcraBuTenein cemelictsa Asteraceae v pofaPolygonum, COAepXnUTcs 40 25 %.
BcTpeyaeTca MNbinblLa BOAHO-60/10THBIX PacTeHWA poAoB Nymphaea, Nyphar W Sagittaria. KOHLUEHTpaums
MblbLbl CMOP ABASAETCS HE3HAYMTE/IbHON U YBEIMUMBAETCS K KOHLYY 30HbI 3a CHET MPUCYTCTBUSA Mbl/bLbl NPea-
cTaBuTenein cemeiictaa Polypodiaceae n nosiBneHms B CNeKTpax NblibLbl pacTeHWi pogaSphagnum . OTN0XEHNS
06pa3oBaHbl CharHOBbIMM 1 APeBECHO-CHArHOBbIMU NepexofHbIMU Topamu. CpeaHsas KOHLEHTpaumus Makpo-
CKOMUYECKNX YacTuL, yrnis nagaeT 4o 3HaueHnUs MeHee 1yacTuubl Ha 1¢cM3, 0TAeNbHbIe MUKW KOHLEHTpaLmmn He
HabnogaoTca. TakKe He BCTPeYaroTCa YrofibHble NPoc/aion. 3HaYeHns NoTepb NPW NPOKannBaHUM HaxoaaTcs
B AnanasoHe ot 95 g0 97 %, 3a uckoUeHneM obpasua, M3BnevYeHHoro ¢ rnyémH 1,10-1,15 m (3Ha4yeHuns noTepb
Npu NpoKanMBaHMM CHUXatTCA Ao 87 %). 3HayeHms rymugukauum ysenuumeatotes ot 0,21 po 0,46 en. ny-
6VHa MaKCMaslbHOro 3Ha4YeHWs COBMafaeT C ryOMHON MUHUMA/bHBIX 3HAYEHWIA NOTEPb NPY NPOKaIUBaHUK.

MbinbueBas 30Ha 7 (1,10-0,80 M) oTMYaeTCs pe3Koi CMeHOM 06LLero coctaBa: KoHUeHTpaums AP cocTaBnset
70 %, NAP - 2 %, Spores - 28 %. 13 apeBeCHbIX paCTeHWIA BbICOKME 3HaYeHUS UMEET NblbLa npeacTaBuTenei
pogaPinus (80 50 %), TOrfa Kak cogepxxaHue nNblblibl paCTEHUIA pojaAlnus CHMKaeTes A0 7 %, npeacTaBu-
Tenei poaoB Picea M Populus - A0 5 % W pacTeHWn poaa Quercus - A0 2 %, BbiMagaeT 13 CNEKTPa Mbi/blia
npeacTaBuTeneii poga Ulmus. Cpean NAP nuka ocTuraeT 40N NbibLibl pacTeHWid poga U rtica. Cpeaun crnop
NnaHOMEPHO BO3pacTaeT coaepxXaHue Mblnblbl NpeAcTaBuTeNneli poga Sphagnum (40 15 %). OTNOXeHMs 06-
pa3oBaHbl ApeBeCHO-CharHOBbIMU U TPaBAHO-C(arHOBbIMY NepexoaHbIMU Topdamu. CpefHAS KOHLEHTpauus
MaKpPOCKOMUYECKUX YaCcTUL, Yrns Bo3pacTaeT 40 3 yacTuy Ha 1cm3, HO 3HaYeHUs NoTepb NPW NPOKaNuBaHUK
ocTatoTcs BbiCOKMMU (96-99 %), UTO COOTBETCTBYET TOP(haM BepXxoBoro Tuna. OTAeNbHbIE pe3Kne yBenmye-
HUSA KOHLEHTpaLny MakpoCKOMUUeckmx Yactul, yrns go 10 yactuy, Ha 1 cm3 KOppenupytoT ¢ BU3yabHO pas-
NNYUMBIMW YTONbHBIMK NpocosMu. MoKasaTeny ryMmprkaLmm 4OCTUraloT MaKCUMa/bHbIX 3HAUYeHWIA 415 BCeit
nmTonornyeckon konoHku (0,36-0,51 en.), 4TO rOBOPUT O BbICOKOI CTENEHMW Pa3NOXeHNS TOPYPSHON MaccChl.

Mbinbuesas 30Ha 8 (0,80-0 M) cOOTBETCTBYET BEPXHEN YacTu pa3pesa. [ Hee XapakTepHO BO3pacTaHue
KOHLLEHTpaLmuu nbiibLbl cnop (fo 35 %), NpenmyLLecTBEHHO poda Sphagnum . B BepXHE YacTu 30HbI NOSAB-
NnseTca NblbLa NpeicTaBuTeneit pofa Hypnum. KOHLEHTPAUUA NblibLbl PACTEHMI poja Betula Bo3pacTaeT
00 20 %, Toraa Kak cofep>xaHue nbliblbl NpeAcTaBUTeNel pogaPricea CHKaeTcs go 3 %. BHOBb nosiBnseTcs
Mbl/bla pacTeHNiA poaa Salix. V13 TpaBAHUCTLIX pacTeHWiA BCTpeyaeTcs MblblLa NpeacTaBuTeNeli ceMeincTea
Poaceae 1 pofaArtemisia, @ B BEpXHeld 4aCTU 30HbI - MblIbLa pacTeHuii cemeiictBa Chenopodiaceae v poga
Polygonum. Ha npoTs)KeHUN BCE 30HbI MPUCYTCTBYET MblbLA NpeAcTaBMTeNe poaa Oxycoccus (40 4 %).
OTNoXeHWs TakKe 06pa3oBaHbl charHOBbLIMK Topthamu. CpefHue 3HAUEHUS KOHLLEHTPaL MM MaKPOCKONMUYECKUX
yacTuu, yrns B Topdpe pe3ko Bo3pactaroT Ao 18 yacTui, Ha 1 cM3, Npy 3TOM OTMEYatoTCs 3HAUUTENIbHbIE NMUKK
KOHLIeHTpaumm Ha rnybuHax 0,65; 0,52-0,56; 0,42; 0,35 n 0,10-0,12 M, KOTOPbIM COOTBETCTBYHOT BU3YyasIbHO
BUAMMbIE NPOC/ON YrNs B TOpde. 3HaYeHUs NOTepb NPU MNPOKaMBaHUKU KONebN0TCSA B AnanasoHe oT 90 o
98 %, HO OTAEeNbHbIE MOHMXEHUS 3HAYEHWUIA B LLe/IOM KOPPENUpPYIOT C CAMbIMU 3HAUUTENIbHBIMU NMUKAMU KOH-
LIeHTpaLny MakpoCKOMMYeCKUX YacTuL, yrns. 3T0 FOBOPUT O TOM, YTO 3a)MKCUPOBaHHbLIV MOTOK BbINABLLErO
Ha MNOBEPXHOCTb TOP(AHMKA YT/ COMPOBOXAANCA CUHXPOHHbLIM MPUBHECEHEM B GOMIOTHYIO KOT/IOBUHY He-
OpraHnYeckKoro BeLLecTBa B pe3ynbTare NoXapos B HeMOCPeACTBEHHON 6/1M30CTH OT 6o/0Ta.
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CornacHo nonyyeHHbIM pe3y/nbTaTaM B CMOPOBO-MbIIbLEBLIX CMEKTPax U3YYEHHOro paspesa npeobnasa-
eT MbiNbLa AepeBbeB N KycTapHMKOB (60-98 %), B OCHOBHOM pOAOB Pinus, Picea, Betula, Alnus W Populus.
MbiNbLUa LMPOKONNCTBEHHbIX APEBECHbLIX PACTEHWI POAOB Quercus, Tilia, Ulmus WU Carpinus NPUCYTCTBYET
B He6oNbLLIOM KonmnyecTe (3-10 %), NpeMMyLLeCTBEHHO B LeHTpasibHOM YacTu paspe3a. KoHLeHTpauus Tpa-
BAHWUCTbIX PacTeHWiA 4OCTUTaeT HaMbOobLLMX 3HAYEHUIA B HUXKHER YacTm paspesa (8o 30 %). OCHOBHbIMYU 13
HUX ABNAOTCA NpeAcTaBUTENN ceMeicTB Poaceae, Ranunculaceae n Chenopodiaceae, a Takke poAoB Urtica,
Rumex, Polygonum 1 gp. Cpean cnop rnaBHbIM 06pa3omM B BEpXHeN YacTu pa3pesa (go 35 %) LWMPOKO pac-
npocTpaHeHa nbljbla pacTeHnin cemeiicTBa Polypodiaceae 1 pofoB Sphagnum, Hypnum.

BblfeneHHble NblbLEBbIE 30HbI COOTBETCTBYIOT TPEM (a3aM pa3BMTUA pacTUTeNbHOCTKM (CM. puc. 2). ®a3a l
XapakTtepusyeTcs npeobnafaHnem XBOMHO-LLMPOKOMCTBEHHBIX JIECOB € y4acTUeM 6epesbl B 4peBOCToe. Bbico-
Kasi KOHLLeHTpaLmsa MakKpOCKOMUYECKMX YacTUL, yrns (M conyTCTBYHOLLME UM KOebaHMs 3HaYeHWA NoTepb Npu
NPOKa/IMBaHUN) B OT/IOXKEHMAX (Pa3bl CBMAETENLCTBYET O 60/bLLOMA PONN NECHbIX NOXAapoB B hOPMMUPOBAHUN
pacTuTesbHbIX CO06LEeCTB. BeposTHO, UMEHHO 06WIME IECHBIX NOXapoB MO0 CNOCOBCTBOBATL YYaCTUIO
6epesbl B ApeBocTosX. Mpu cTpaturpatmm 0TNOXKEHWNA aHaNOrMYHbIe (a3bl Pa3BUTUS PACTUTENLHOCTU BbINn
3aukcmpoBaHbl B paspesax «Ocses», «J1o30Buku» [30] n «Mexyxon» [31] Ha ceBepe Benapycu, «CTtapo-
CenbCKUiA MOX» Ha tore Bangalickoil Bo3BbILLeHHOCTU [32], «KokopeBckoe» B npeaenax MonncToBo-/10BaTCKO
60n0THOI cncTembl [33], a TakKe (HO C HECKO/TbKO MEHbLUMM Y4acTUeM LUMPOKOMCTBEHHbIX MOPO/) Ha Hro-
BocToke JlaTBum [34]. AHaN0rMyHasa Koppensiums Mexay CogepXXaHneM MblbLeBbIX CMEKTPOB U KOHLEHTpaLmel
MaKpOCKOMNYECKUX YacTuL, YIAs B OTNIOXKEHUSX BbifiB/eHa B paspese «KpuBeLknii MOX» Ha ceBepo-3anaje
Banpgaiickoin BO3BbILLEHHOCTH [35].

B ¢hase Il mo-npexxHeMy COXpaHANNCh XBOMHO-LLIMPOKOMMCTBEHHbIE fleca C 60Mee 3HAUYUTE/bHBIM y4a-
CTUEM TEPMO(M/bHbLIX 3/IEMEHTOB B COCTaBe [peBecHOro fpyca. Nokasatenn KOHLEHTpaLUy MakpocKonu-
YeCKMX YacTuL, yrns v notepb Npu NPoKaMBaHUN CBUAETENLCTBYIOT O TOM, YTO MUPOreHHOe BO3AelCTBUE
Ha 3KOCUCTeMbl 6bI0 3MNM30AUYECKUM U HE MPUBOLMUIO K KOPEHHLIM CMEHaM pacTUTe/IbHbIX COOOLLECTB.
BmecTe ¢ Tem nokasatesib ryMuUuKaumm ykasblBaeT Ha HU3KYHO CTENEeHb Pas3fioKeHns Topda. ITO ABMsETCA
KOCBEHHbIM MHAMKATOPOM OTHOCUTE/IbHO BA@XKHbIX KIUMaTUYECKMNX YCN0BUIA, KOTOPble 61aronpuaTCTBYOT
Yy4acT1IO TePMOGU/IbHBLIX 3/IEMEHTOB B COCTaBE PACTUTENbHbIX COOBLLECTB 1 HE CNOCOOCTBYIOT BO3SHUKHOBE-
HMIO NEeCHbIX NOXapoB. TakXXe 0 BMaXHbIX YCNOBUAX CBUAETENIbCTBYET MOSAB/AEHWE B CMEKTPaX MNblblbl BO-
[OHO-B0/T0THbLIX PAaCTEHWIA, YTO MOXKET FOBOPUTL 06 YBETMYEHUN 0OBOAHEHHOCTY TEPPUTOPUM. Y CUNEHWE POSU
LUIMPOKOIMCTBEHHBIX MOPOJ, B COCTaBE [PEeBOCTOA XapaKTepHO NpPakTUYeCcKW 418 BCEX pa3pe3oB MU3y4aemoro
pervioHa B npegenax BpemMeHHoro nHtepsana 9000-7500 kaneHAapHbIX JIET Ha3al Y NPUMbIKAKOLWNX K HEMY
paiioHoB [30-34]. MoyYTn NAeHTUYHAA KOppensauus naauHONOrMYeckUxX AaHHbIX C HA3KUMU NoKasaTensamu
KOHL,EHTpaLuy MakpoCKOMMYECKMX YacTuL, B TOpde 1 rymMmmucukanmm 3agukcrpoBaHa B paspese «Kpusewukuii
MOX» Ha CeBepo-3anafe Bangalickoil BO3BbIWEHHOCTK [35].

daza Il xapaktepusyetcs npeobnagaHmeM 6epe30B0O-COCHOBBIX /IECOB C MOBCEMECTHbLIM Pa3BUTUEM MPO-
LleccoB 3ab0/1aUMBaHNA NECHbIX Fe0CUCTEM, O YEeM CBUETE/IbCTBYET MOSAB/EHWE B CNEKTPaX Mblfblbl pac-
TeHWiA poja Sphagnum B 60MbLIMX KOMYECTBAX. Ha NPOTSHKEeHUN BCeld (hasbl XapaKTepHbIMU OblIN YacTble
NecHble NoXapbl, CONPOBOXAAOLLMECA HE3HAUUTENNbHBIM MPUTOKOM HEOPraHUYeCcKoro BelecTBa B 60/10THYHO
KOT/IOBUHY. AHann3 rymmukaumny Topga CBULETENLCTBYET O TOM, YTO OTHOCUTESIbHO CYXME KNMMaTUYecKume
yCnoBus 6blY CBONCTBEHHbI B MEPBYIO 0Uepeb NepBbIM ABYM TPeTbUM (hasbl, a AN nocnegHel Tpetu asbl
KAMMaTNYeCKMe YCNOBMS OT/IMYA/IMCh MEHbLLUEl Tenao- 1 BNaroo6ecneyeHHOCTLI0 (BEPOATHO, AaHHbI 3Tan
COOTBETCTBYET MasiomMy NlegHNKoOBOMY nepuogy [32; 36]). BmecTe ¢ TeM aKTUBHOCTb /IECHbLIX MOXapoB CO-
XpaHsnacb Ha TOM Xe YPOBHe, YTO KOCBEHHO rOBOPWUT O BbICOKOM MUPOreHHON aKTUBHOCTW B 3KOCUCTEMAX.
3T0 00BLACHAETCA KaK eCTECTBEHHbLIM KIMMATUYECKUM (DaKTOPOM, TaK U aHTPOMOreHHbIM npeccom. B uenom
Takas CMTyalus xapakTepHa Ans 60/blIMHCTBA NaHALWAdTOB C NecyaHo NTMTOreHHOW OCHOBOR (Kak 6onee
YyBCTBUTENbHBIX K MOXapam) LeHTpanbHOo YacT BocTouHo-EBponeiickoii paBHUHbI [37; 38]. AHanoruyHas
KapThHa CUHXPOHHOTO CHWXKEHMWS A0AN MblfbLbl PACTEHUI pofa Picea U YBENIMYEHUA COLEPXKAHUA Mblflb-
Ubl MpefcTaBuUTENEl pofa Betula B MblMbLEBLIX CMEKTPax OoTMeueHa u ans 6onota Ocees [30]. OTa cmeHa
MHTEPNPEeTUPYETCA KaK NCCyLLeHne KnumaTa. B cnydae paspesa «LLkpeabl» AaHHbI (hakT NogTBepXKAaeTca
pesynbTaTamy aHanu3a ryMmugukaunmm Topda, rae nokasaH pe3kuin pocT CTeneHy pasnoXeHns Topga, Bbi3BaH-
HOro, BepOSATHO, CHUXXEHWUEM YPOBHSA 6OM0THbLIX BOA,

KocBeHHO 06 3TOM CBMAETENLCTBYET YCUIEHWE POJIN MblAbLbl aHTPOMOreHHbIX UHAMKATOPOB [39] (poab!
Artemisia, Urtica, Rumex, CeMeiicTBO Poaceae). B Lieflom cxoxue npoueccl TpaHCchopMaLum pacTUTENbHOMO
MOKPOBa 1 NOABNEHUS MNbl/bLibl AHTPONOreHHbIX MHANKATOPOB BbISB/IEHbI MPaKTUYECKM BO BCEX pa3pe3ax usy-
4aeMoro pervoHa u npunaerarwmx K Hemy painoHos [30-34], B TOM ymnc/ie He TO/IbKO N0 NaSIMHONOTNYECKUM
[aHHbLIM, HO 1 N0 AaHHbIM F'YMUPUKaALMW 1 aHTPaKoNOrnMyeckoro aHanmsa [35].

OTfenbHO CTOUT 06paTUTh BHUMaHME Ha KOPPEeNALMIO BU3YaSlbHO OTMEYEHHbIX YroJiIbHbIX MPOC/IOEB C pe-
3ynbTaTaMu aHanm3a MakpoCKOMMYecKuX Yactuy, yrns. OTMeUeHHble B TOP(AHOW 3a1eXn YrofbHble Npoc/ion
B LLe/IOM COBMajatoT C MMKaMUN KOHLEHTPaL MU MAKPOCKOMUYECKUX YacTuL, Yrs, 0JHaKo MOLLHOCTb Yro/fIbHOro
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Mpocnos B 60/bLUMHCTBE C/TyYaeB He KOPPeNnpyeT ¢ abCOMOTHLIMM 3HAYEHNSIMI KOHLLEHTPaLum MakpocKomnm-
YECKMX YacTUuL, yrns. B HUXHEN 4acTu NTONOrMYECKON KONOHKW, NPeACTaBIEHHON 03ePHbIMU OTIOXKEHUSMU
(rnTTUWeid), yronbHble NPOCAON BU3YaslbHO He BblAeNeHbl, HO aHTPaKOMOrMYeCKNin aHann3 NokasblBaeT 3HaYm-
Te/lbHble KOHLIEHTPaLMM MaKpOCKOMMYEeCKUX YacTUL, YIS, 4To eLle pa3 NOATBEPXKAAeT HEHaEeXXHOCTb MeTofa
BU3YyanbHOW (hmKcaLum yronbHbiX npocnoes [40].

3akJiroueHue

lMpoBeaeHHble UCCNef0BaHMA MOKa3anun, YTo NepuoLNYHOCTL fIECHbBIX MOXApoB W 3BOMOLMUA pacTUTeslb-
HOro NoKpoBa Ha TeppuTopum Cebexxckoro Moo3epbs B3aMOCBA3aHbl. BblfeneHbl Tpy (hasbl pasBuTus pac-
TUTenbHoCcTM. ®asa | oTinMyaeTca npeobnagaHMeM XBOMHO-LUIMPOKOUCTBEHHBIX /IECOB C yvacTneM 6epesbl
M 4aCTbIMU JIECHLIMY NOXapamu, 06YCNOBNEHHbIMU ECTECTBEHHbIMU NpuunHamu. ®asa Il xapakTepusyetcs
pacnpocTpaHeHMeM XBOWHO-LUMPOKOIMCTBEHHbIX 16COB C MPUCYTCTBMEM TEPMOMUIbHLIX 3/1EMEHTOB NpK
MUHMMabHOM BO3[ECTBMMN NUPOreHHOro hakTopa. dasa 1l BbiaensieTca rocnogcTeoM 6epe30B0-COCHOBbIX
NecoB U1 pa3BMTUEM NPOLLECCOB 3a60/1a4MBaHUA C yHaCTUEM NECHbIX MOXapoB. TpaHchopMaLms pacTUTeNbHOro
nokposa B hase |1l 6bina BbI3BaHA KakK KNMMaTUYECKUMU MPUYUHAMU, TaK U aHTPOMOreHHbIM BO34EACTBUEM,
a NlecHble NoXapbl UMeNN CMeLLaHHbIA reHesuc.
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ATPUBYTUBHbIE CBOVNCTBA
FTEONrPA®PNYECKOIO NMPOCTPAHCTBA N1 SAKOHOMEPHOCTWU
MPOCTPAHCTBEHHOIO PA3BUUTUA

r-B.PULEBCKUNT

AHay4Ho-uccnegoBaTeNbCKUA UHCTUTYT Tpyaa
MuHncTepcTBa TpyAa u coumanbHoi 3awmnTbl Pecny6nnku Benapycs,
np. Mo6eagnTeneii, 23, kopn. 2, 220004, r. MuHck, Benapychb

BblaensatoTcs aTpubyTMBHbIE CBOMCTBA reorpauyeckoro NpocTpaHcTea (reoTopmanbHOCTb, KOHTUHYaNbHOCTb, AMUC-
KPETHOCTb, MHOTOMEPHOCTb M KOT€PeHTHOCTL). CUCTEMATU3NPYIOTCSA U Pa3BMBAOTCSA NPeACTaBAEHUS 0 KPUTEpUaX reo-
rpa@uyHOCTM (reoTOPUanbHOCTb, KOMMIEKCHOCTb, KOHKPETHOCTb, FN06aNbHOCTb U F10KabHOCTh) - OCHOBHbIX NPU3HAKax
reorpayMyeckoro MbllleHNs, KOTOPble NPeAonpefenstoT CYLHOCTb FeoNpoCTPaHCTBEHHO NapagnrMbl Kak MeTOA0/0rnYe-
CKOl OCHOBbI reorpaMuecknx nccnefoBaHuii. MpocTpaHCTBEHHbIE CTPYKTYPbl Benapycu AenaTcs Ha UHCTUTYLMOHANbHbIE
W guccunaTuBHblie. TeopeTnyeckn 060CHOBbLIBAETCS BblfeNeHNe CEMM NPOLECCOB - 3aKOHOMEPHOCTE NPOCTPAHCTBEHHOTO
pa3BUTUA. [,0Ka3biBaeTCA MHOTOYPOBHEBOCTb LEHTP-NEepUdepnitHbIX MPOLECCOB, B YUCNO KOTOPLIX BXOAAT NOAApU3aLMS,
(hparmeHTaums u nepapxmsauua. K npoueccam UHTerpauuyu npocTPaHCTBEHHbIX CTPYKTYP OTHOCATCS KOHTUHyanusa-
Uns, arnoMepupoBaHne N KOHIIoOMepnupoBaHue, NP 3TOM KOHTUHYaIN3aLusa U KOHTTIOMepMpoBaHme BNepBblie ONUChIBalOTCS
B 9TOM KOHTeKcTe. O60CHOBbLIBAETCS, UTO COBMECTHOE fe/iCTBME NPOLLECCOB MPOCTPAHCTBEHHON UHTErpauum u LEeHTp-
nepugepuitHbIX NPOLLECCOB NPUBOAMUT K PervMoHanu3aLmm reorpaguyeckoro npocTpaHcTea. MosHaHne reorpa@uueckmnx
3aKOHOMEPHOCTE paccMaTpuBaeTCa Kak BaXKHeW LW Uil MexaHM3M oNnTUMU3ALUN NONUTUKM NPOCTPAHCTBEHHOTO Pa3BUTMA.

KnioueBble cnoBa: aTpu6yTUBHbIE CBOWCTBA; reorpaynyeckoe NpocTPaHCTBO; Fe0NPOCTPAHCTBEHHbIE NPOLECChI; Mpu-
3HaKU reorpaduyeckoro MblliNEHUA; NPOCTPAHCTBEHHbIE CTPYKTYPbl; NPOCTPAHCTBEHHOE Pa3BMTUE; 3aKOHOMEPHOCTK
NpoCTPaHCTBEHHOTO Pa3BUTUS.

ATTRIBUTIVE PROPERTIES OF GEOGRAPHICAL SPACE
AND PATTERNS OF SPATIAL DEVELOPMENT

H. VRYDZEUSKIa

Research Institute ofLabour ofthe Ministry ofLabour
and Social Protection o fthe Republic ofBelarus,
23 Pieramozhcaw Avenue, 2 building, Minsk 220004, Belarus

Attributive properties of geographic space are singled out (geotoriality, continuity, discreteness, multidimensionality
and coherence). Systematised and developed ideas about the criteria of geography (geotoriality, complexity, specificity,
globality and glocality) - the main features of geographical thinking, which predetermine the essence of the geospatial
paradigm as a methodological basis for geographical research. Spatial structures of Belarus are divided into institutio-
nal and dissipative. The selection of seven spatial processes-regularities is theoretically substantiated. The multilevel nature
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of the center-periphery processes, which include polarisation, fragmentation and hierarchisation, is proved. The proces-
ses of integration of spatial structures include continualisation, agglomeration and conglomeration, while continualisation
and conglomeration are described for the firsttime in this context. It is substantiated that the joint action of the processes
of spatial integration and center-periphery processes leads to the regionalisation of geographical space. The knowledge of
geographical patterns is considered as the most important mechanism for optimising the policy of spatial development.

Keywords: attributive properties; geographical space; geospatial processes; signs of geographical thinking; spatial
structures; spatial development; patterns of spatial development.

BBegeHune

OfHa r3 K/NYeBbIX 3afay YenoBevecTBa - ONTUMU3ALMA NMPOCTPAHCTBEHHOIrO Pa3BUTUA, NPU3BaHHASA
CMOCOBCTBOBAThL CHUKEHMIO MEXCTPAHOBbLIX M BHYTPUCTPAHOBLIX MEXPErMOHabHbIX AUCTIPONOpPLMIA, 06ecneumnTb
nepexoj K yCTONYMBOMY U MHK/O3MBHOMY Pa3BUTUIO LLEHTPa/IbHBIX 1 NepugepuitHbIX pernoHos [1].

EBponeiickas XapTus permoHasbHOro/npoCTPaHCTBEHHOrO MAaHNPoBaHMs, NpuHsaTas 20 mas 1983 r. Ha
V| EBponenckoin KOHepeHLUN MAHUCTPOB, OTBETCTBEHHBIX 3a PErMOHa/IbHOE NIaHNpoBaHue (La Conference
du Conseil de | Europe des ministres responsables de | amenagementdu territoire, CEMAT), B ToppemonnHoce
(McnaHug), cTana nepebIM AOKYMEHTOM MO MPOCTPAHCTBEHHOMY pa3BUTUIO U Npuiana «reorpapuyeckoe
BbIpaXKEHNE 3KOHOMMWYECKOM, COLMaNbHOM, KybTYPHOM 1 3KONOrMYeCKO NoNMTNKe 06LLecTBa»2. Ha ee 6ase
6b1111 BbIpaboTaHsl OCHOBOMOArakLLMe NPUHLMNLI YCTORYNBOIO MPOCTPAHCTBEHHOIO Pa3BUTUS €BPONEICKOro
KOHTUHEHTa, yTBepXkaeHHble 30 sHBapa 2002 r. KOMUTETOM MUHUCTPOB rocyfapcTs - yneHos CoseTa EBporibl,
1 EBponelickas NepcnekTMBa NPOCTPaHCTBEHHOMO pa3BuTusa (K c6anaHCMpPOBaHHOMY W YCTONYMBOMY pas-
BUTUIO TeppuTtopun EC), okoH4YaTeNbHO NOAroToBNEHHas U 0gobpeHHas CEMAT B Motcgame (MepmaHuns)
B 1999 r. [2]. CTpaTermyeckoii Lenblo 3TUX AOKYMEHTOB IBNSieTCA 06ecrneyeHne CoLnanbHOM CNa0YeHHOCTH
Ha OCHOBe C6afaHCMPOBAHHOMO U YCTOMNYMBOIO MOSIMLEHTPMYHOIO MPOCTPAHCTBEHHOIO pPasBMUTUA, yKpene-
HWUA MECTHOI U permoHanbHOW AeMOKPATUN, YCUIEHUS MPOLLECCOB €BPOMECKON MHTerpaumm, paclumpeHuns
(hYHKLMA rOPOAOB, COBEPLIEHCTBOBAHUSA B3aUMOOTHOLLEHWIA ropoja U LEPEBHN U ApYTUX Mep3.

[nsa addekTMBHOro yrnpasneHus NPOCTPAHCTBEHHbLIM Pa3BUTUEM BaXKHO YUUTLIBATHL €0 3aKOHOMEPHOCTM,
KOTOpble NPEACTaBAAT COO0I OCHOBHbIE TEHAEHLMMW Pa3BUTUS CTPYKTYP reorpamueckoro npocTpaHCTBa,
nposBastoLwmecs 6narofaps ero CBocTBam.

Llenn cTaTbn - paccMOTpPEHUe aTpuBYTMBHbLIX CBOMCTB reorpauyeckoro NpPOCTPaHCTBA, OTpaXKatoLynx
CYLLHOCTb Fe0npoCTPaHCTBEHHOM NapafurMbl, 1 BbISIB/IEHNE Ha 3TOW OCHOBE re0npoCTPaHCTBEHHbIX MPOLLECCOB-
3aKOHOMepHOCTel. Bepugmkauns chopmMynmpoBaHHbIX 3aKOHOMEPHOCTEl 6blfila OCYLLeCTB/EHA MyTeM
3MNUPUYECKOTO UCCNef0BaHUs npoLecca pasBUTUSA NPOCTPAHCTBEHHbIX CTPYKTYp Benapycu. MockonbKy
KOHKPETHbIE pe3y/bTaTbl aHanu3a, NoATBEPAMBLUME MPABOMEPHOCTbL BblAe/IEHUA MPOCTPAHCTBEHHbIX 3aKOHO-
MepHOCTEN, y)ke Obln oNy6nMKOBaHbI, B laHHOW paboTe OHM Aalt0Tca B 06WeM Buie. B ctaTtbe npuoanTcs
B OCHOBHOM COBOKYMHOCTb TEOPETMYECKUX MNPeLCTaB/EHMWI, KOTOpble MO3BONWAM CHOPMYNUPOBaThb
3aKOHOMEPHOCTW MPOCTPaAHCTBEHHOMO Pa3BUTUSA, UrpatoLLMe KKUYeBY pofb B TpaHChopMaLmm CTPYKTYp
reorpajuyeckoro nNpocTpaHCcTBa.

Matepuasbl 1 MeToAbl UCCeA0BaHNS

BblAeneHno 3KOHOMUKO-reorpamyeckmx 3aKOHOB M 3aKOHOMEPHOCTEN yAensnm BHUMaHUe MHOIMe Uc-
cnepoBsaTenu, B TOM YMC/IE COBETCKME 1 poccuiickue yueHble KO. . CaywkuH, A. E. Mpo6ceT, M. M. Anamnues,
B. M. YeTbipkuH, B. H. Cemesckuid, C. b. JlaBpos, B. A. Pom, T. M. KanawwHukoBsa n gp. OgHako 3TOT BONpOC
Hy)AaeTca B AanbHelLwel paspaboTke [3, ¢. 54].

Mpo6nema BbiSBNEHNS 3aKOHOB 1 3aKOHOMEPHOCTEN NPOCTPAHCTBEHHOIO Pa3BMTUS C MO3ULNIA COLManbHO-
39KOHOMMYECKOI reorpagmm He Hallna y6eanuTeNlbHOro PeLeHnst, MOCKObKY 06HAaPY)XNUTb MX BO3MOXKHO TO/b-
KO B pe3yfbTaTe Cepbe3HOro aMMMPMUUYECKOro nccnegoBaHns 60bLION U LEeNOCTHOW TEPPUTOPUN, MMEIOLLEN

'Nloknag o pocTe. CTpaTterns ycTon4MBOro U MHKNO3MBHOTO pa3suTus / nep. H. B. 3abopuHa ; nog pea. B. T. PbicnHa. M. : Becb
mup, 2009. 177 c. ; ATOroBbIn AOKYMEHT «byayuiee, KOTOPOro Mbl XoTum» // [loknag KoHdepeHummn OpraHnsaunm O6begnHeHHbIX Ha-
UMt no ycToitumsomy passuTiio (Puo-ge->KaHeiipo, 20-22 nioHs 2012 r.) [9neKTpoHHbIi pecypc]. Hbto-Mopk : OOH, 2012. C. 1-69.
URL: https://documents-dds-ny.un.org/doc/undoc/gen/n12/461/66/pdfin1246166.pdf7openelement (gata o6paweHus: 11.07.2021) ;
Pesontoyus, npuHsaTas MeHepanbHoil Accambneeii 25 ceHTA6pa 2015 roga [3nekTpoHHsIn pecypc]. URL: https://unctad.org/meetings/
en/-SessionalDocuments/ares70d1_ru.pdf (aata o6paweHmns: 18.06.2021).

AEBponeickasa XapTus PervoHasbHOro/npocTpaHCTBEHHOr0 NAaHMpoBaHUA [3neKTpoHHbINA pecypc]. URL: https://docs.cntd.ru/
document/902018818 (gaTta obpawieHus: 18.04.2022).

FpocTpaHCTBEHHOE pa3BnTMe B EBpone : cnoBapb-CcrpaBoYHUK [SnekTpoHHbIl pecypc]. URL: http://vasilievaa.narod.ru/mu/csip
fo/kpr/frames/guide/index1.htm (gaTta obpawieHuns: 18.04.2022).
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[OCTATOYHO YeTKue afjMUHUCTPATUBHbIE rpaHuLbl. ONTUMabHO, YTOOb! MOIMIOHOM TaKoro MccnefoBaHUs
6bla cTpaHa niowanbto He MeHee 100 ThIC. KM , @ 06bEKTaMM - BCe MPOCTPAHCTBEHHbIE CTPYKTYPbl AaHHON
TEPPUTOPUN, KaK UHCTUTYLUOHANbHbIE (EAUHULbI aflMUHUCTPATUBHO-TEPPUTOPUANLHOTO JefleHUs pasHoro
Nepapxmnyeckoro YpoBHSs, TeppuUTopuasbHble egUHULbI, T. €. TOPOACKUE U CEIbCKMUE NOCeNeHns), Tak U guc-
cunaTuBHble (CamMoOpraHM3yoLWMecs CTPYKTYpbI).

[nsa BblgeneHns auccunaTMBHbLIX NPOCTPAHCTBEHHbLIX CTPYKTYP MOXEeT NPUMEHATLCA fa3UMETPUYECKUl
MeToj, paspaboTaHHbIiin B. . CeM&HoBbIM-TsH-LaHckum B 1911 r. [4]. Ana 3Toro Heo6Xxo4UMMO UCMOMb30-
BaTb faHHble O PACCTOSHUAX MEXAY FOPOLCKUMU U CENbCKUMU MOCENIEHUSAMU, a TaKXKe YUMTbiBaTb pasmep
B3aMMO/ENCTBYIOLLUX MOCeNeHniA (YNCNEHHOCTb UX HaceneHns). M3-3a cBoeid NPoCTOThl fa3uMeTpUYecKuii
MeToj fiBNsieTCA Hambonee y4o6HbIM COCO60M BblAeNeHNs AMCCUNATUBHBIX MPOCTPAHCTBEHHbLIX CTPYKTYP, HO
cBefleHns 060 BCeX efMHULAX aAMUHUCTPATUBHO-TEPPUTOPUANLHOTO AeNeHNs U NOCENeHNAX JO/MKHbI ObITh
TOYHbIMU. B 3TOM OTHOLUIEHUW NHTEPeC MPeACTaBAAOT AaHHbIE Nepenucein HaceneHus.

B cuny cBOMX OTHOCMTENIBHO HEBONbLUMX PAa3MEPOB U 3aBEPLUEHHOCTU MHOTMX reonpoCTPaHCTBEHHbIX
MPOLLECCOB, KOTOPbIE NPOTEKAOT HA TEPPUTOPUAX, OFPAHUYEHHbIX TOCYAPCTBEHHLIMM rpaHuLamu, benapycb
ABNAETCA ONMTUMA/IbHLIM NOAUIOHOM A/1A U3YUYeHUs KaK MHCTUTYLUOHANbHbIX, TaK U AUCCUMATUBHbIX NPO-
CTPaHCTBEHHbIX CTPYKTYp. Tak, Ha OCHOBE [JaHHbIX nepenucein HaceneHms 2009 n 2019 rr. 661K NpoaHan3n-
POBaHbl 0CO6EHHOCTU Pa3BUTUS eNHUL, alMUHUCTPATUBHO-TEPPUTOPMANILHOTO feNeHNUs CyOHALNOHAIbHOTO
(6 obnacTteid n r. MuHck), 6a3oBoro (118 afMUHUCTPATUBHBIX painoHOB 1 10 ropofoB 06/1aCTHOr0 NOAYUHEHNS)
1 nepBuYHOro (6onee 1170 cenbCKMX, NOCENIKOBbLIX 1 FTOPOACKUX COBETOB) YpOBHeld, 200 ropoLCcKUX NOCEeNeHNiA,
6onee 23 TbIC. CeIbCKUX MoceneHuii 1 okono 700 guccrnaTMBHbLIX MPOCTPAHCTBEHHbLIX CTPYKTYP, B TOM YuChe
200 cenbCKo-ropoAckux KOHTUHYYMOB, 335 CeNbCKUX KOHTUHYYMOB, 21 ropofckoi arnomepanmu, 82 cenbCcKnx
arnomepauuin, 26 ropoAckux KoHypbaumini n 15 coumanbHO-3K0N0r0-3KOHOMUYECKUX PanloHOB, BepBbIe Bbl-
[leNeHHbIX Ha OCHOBE fa3uMeTpuyeckoro Metoga. Cneflyet UMeTb B BUAY, UTO MO MPUYMHe eMHCTBA NpoLec-
COB pacceneHuns, X03aCTBOBaHNA U MPUPOAOMNONb30BaHNS LUCCUNATMBHbIE NPOCTPAHCTBEHHbIE CTPYKTYpSI
MOryT pacCMaTpuBaThCs Kak COLMabHO-3KO0r0-3KOHOMUYECKME CUCTEMbI PA3HOT0 MEPapXMYECKOro ypoB-
HS1, K KPYMHeRLWNM U3 KOTOPbIX OTHOCATCA UCTOPUYECKN CNOXMBLUMECS COLMaIbHO-3K010T0-3KOHOMMYECKME
paiioHsbl [5].

3aKOHOMEPHOCTM MPOCTPAHCTBEHHOMO Pa3BUTKSA MPOSBAAKOTCS 6narofaps CBOWCTBaM reorpajuyeckoro
MPOCTPaHCTBa, KOTOPbIE ONPeAenstoT CYLLHOCTHbIE NPU3HAKM reorpadyecknx nccnefoBaHunii. HbiMu cno-
BaMW, KPUTEPMM FreorpaMUHOCTM M 0COBEHHOCTN FreorpauYecKoro MbllieHMsa 06ycnoBANBaIOT Napagnurmy
reorpagmyeckmx nccnefoBaHnii. OCHOBHbIMMW 3TanaMmn aHan3a 3aKOHOMePHOCTel NMPOCTPaHCTBEHHOIO pas-
BUTMS CTPYKTYP, NPMHaANeXaL X noboi TeppuTopmm, SBISKOTCA PaCCMOTPEHNE CBOMCTB reorpauyeckoro
NpoCTpaHCcTBa (TEOpeTUYecKoe OCMbICTIEHNE), OLeHKa UX BAUAHUA HA reonpocTPaHCTBEHHbIE NMPOLECChHI
(BefyKTUBHbIE YMO3aKIKOUEHNA), U3yUHeHWe NOCNEeLHUX C YUETOM TeHeHUMI NPOCTPaHCTBEHHOIO pa3BnUTUS
paccMaTprBaeMbIX CTPYKTYP (3SMNMpUYECKUe UCCNef0oBaHNA), a TakXe yCTaHOB/eHWe (MHAYKTUBHbIE YMO3a-
KMOYeHns) n 060cHOBaHNe (TeopeTuyeckoe 0606LLEHME) 3aKOHOMEPHOCTE NPOCTPAHCTBEHHOI0 Pa3BUTKSI.

Llenu cTaTby npegonpeaennnn NociefoBaTelbHOCTb NPOBEAEHNS CCeL0BaHUI 1 N3MTOXKEHUS MaTepuana.

3Tan 1: hopmynmpoBaHue aTpMbyTUBHbIX CBOWCTB recrpafuyeckoro NpocTpaHCTBa Ha OCHOBE M3YUeHus
TEOpPeTUYECKUX NPeLCTaBMEHN O HEM, PACCMOTPEHME TI0Ka/IbHOCTY Kak OfHOr0 M3 KNOYeBbIX CBOWCTB reo-
rpadpmyeckoro NnpocTpaHcTBa (BMepBbIe B HAay4YHOW NUTepaType).

JTan 2: nccnefosBaHue CyLWHOCTN reonpoCcTPaHCTBEHHON NapagurMbl, KOTOpas 0TpaXaeT KpUTepun reorpa-
(OMYHOCTH, T. €. K/NHOYEBbIE MPU3HAKN reorpamyeckoro MbllIEHUS, OTANYaKoLLMe reorpadioB OT Hereorpagos,
Mo3HaloLMX reorpamyeckoe NpoCTPaHCTBO, Ha 6a3e aHaNM3a NPeACTaBAEHMI O ero aTpMBYTMBHBIX CBOMCTBAX.

3Tan 3: BblgeNneHne OCHOBHbLIX Fe0NPOCTPAHCTBEHHbLIX MPOLLECCOB, HOCALLMX MHOFOYPOBHEBLIA (CKansp-
HbI) XapakTep, C y4eTOM aTpuOyTUBHbLIX CBOWCTB reorpaguuyeckoro npocTpaHCTaa.

JT1an 4: TeopeTnyeckoe 060CHOBaHME BO3MOXHOCTM PACCMOTPEHUS reonpoCTPaHCTBEHHbLIX MPOLLECCOB
B Ka4ecTBe NpoL,EeCCOB-3aKOHOMEPHOCTE.

JT1an 5: onpefeneHve 3BPUCTUYECKOTO U KOHCTPYKTUBHOMO MOTEHLUMANa UsyyeHns npocTpaHCTBEHHbIX
3aKOHOMepHOCTel Ana benapycu n gpyrux permoHos.

Pe3ynbTaTbl U UX 06CYKAEHWe

ATpUGYTUBHbIE CBOMCTBA reorpadmMyeckoro npocTpaHcTaa. Nog reorpadyeckum NpoCTpaHCTBOM Mo-
HMMaeTCs MPOCTPAHCTBO, NPMYPOUEHHOE K NOBEPXHOCTY 3emMnn. Takum 06pa3oM, MPUYPOUEHHOCTb K 3eMHO
MOBEPXHOCTU, UM Te0TOPUabHOCTb4, BbICTYMaeT B Ka4yecTBe K/HOUYEBOIO CBOWCTBA reorpaMueckoro npo-
CTpaHCTBa. EcAiM y NpoCTpaHCTBa 3TO CBOMCTBO OTCYTCTBYET, TO OHO HE IB/SETCA reorpagmyeckum.

4 eorpadmyeckuii MeTog nccnegoBaHus // CoumanbHO-3KOHOMUYECKas reorpatns : NOHATUIAHO-TePMUHON. coB. / cocT. 3. b. Anaes.
M. : Mbicnb, 1983. C. 100.
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Akagemunk Poccuinickoin akagemun Hayk M. A. baknaHoB nonarasn, 4to «...Hanbonee 06LWNM BbIpaXXEHNEM
reorpagmyeckoro NpoCTPaHCTBa BbICTYNaeT reorpaguyeckas 060/104Ka CO BCEM € aHTPOMNOreHHbIM HamnosHe-
HVEM, BK/IOUAA HaceNleHne 1 pasinyHble TEXHUYECKME COOPYXKEHNS, 0OBEKTbI XO3AACTBA M MH(PACTPYKTYPbI.
Mpwv 3TOM crneayeT NCXOANTb U3 TOr0 06bEKTUBHOIO (PaKTa, YTO reorpaduyeckoe NPOCTPAHCTBO - 3TO 06pa3o-
BaHWe BHYTPEHHe YNOopsAA0YEHHOE, CNI0XKHOE, UMetoLLee MHOrOMepPHYH0, MHOTOYPOBHEBYIO CTPYKTYpY» [6, C. 7].
Ko BCeo6LIM CBONCTBaM reorpadiyeckoro NpoCTPaHCTBA YYeHbI OTHEC AndthepeHLMaL IO U MHTerpawumio,
OVCKPETHOCTb M KOHTUHYanbHOCTL [6, ¢. 11]. Mo MHeHWI0 aBTOpa HacToAWel cTaTby, guddepeHLmaLms
M MHTerpauus NpeLcTaBnAaoT COO0W He CBOICTBA reorpatMyeckoro NpocTPaHCTBa, a MPOLLECChl, KOTOpbIe Npo-
TekaloT 61arofaps ero AUCKPETHOCTM Y KOHTUHYa/IbHOCTU U 06eCcnevmBaloT BOSMOXHOCTb CTPYKTYpU3aLum
reorpatmyeckoro npoctpaHcTea. Brnipouem, M. A. BaknaHOB Takxe Ha3Ba AUdepeHL a0 u MHTerpaLmto
NpoTeKalLLMMM OLHOBPEMEHHO NpoLieccamu, (hOpMUPYOLLUMK OAHOPOAHOCTbL U Pa3HOPOAHOCTL reorpaguye-
CKOro npocTpaHcTBa [6, ¢. 12]. MCKpeTHOCTb onpegensieT KOHKPETHOCTb KaX 0l CTPYKTYpbl reorpafuyeckoro
NPOCTPAHCTBa, a KOHTUHYAIbHOCTb - €€ KOMIMIEKCHOCTb (Lie/IOCTHOCTD).

PaccmaTpumBas Mogxofbl K M3y4YeHWUIO reorpaguyeckoro npoctpaHcTea, M. [. Wapbirud u /1. b. UynuHa
MPULLAN K BbIBOAY O TOM, YTO OJHWM M3 OCHOBHbIX €ro CBOWCTB AB/SETCA BpeMs. B cBA3M € 3TUM BC/eq 3a
V. BannepcTtailHoMm [7] y4yeHble CTann Ha3blBaTb reorpaMyeckoe NPoOCTPaHCTBO reorpagMyeckum npo-
CTpaHCTBOM-BpemeHeM [8]. OfHaKo, Tak Kak BpeMs UMMaHEHTHO npucylie reorpamyecKoMy npocTpaHCcTBy
N KaXXA0oMy 00BbeKTY B ero CocTaBe, OHO HE MOXET pacCMaTpMBaTLCA Kak 0c060e CBOMCTBO.

WHTepnpeTnpoBaTh MHOrOMepHOCTbL (CBOCTBO, Ha3BaHHoe M. A. baknaHOBbLIM, HO He 3a()MKCMPOBAHHOE
M B KayecTBe BCeOOLLEr0) KaK KNtoYeBoli aTpmbyT reorpamyeckoro NnpocTpaHCcTBa MPaBOMEPHO, MOCKOMbKY
BCE €ro 00bEKThI U ABEHNA UMEIKOT BPEMEHHOE U3MEPEHUNE, HAXOAATCA HA KaKON-N1bo cTagnu pasBuTms 1 06-
nafaroT onpejeneHHbIM MacLITabom, T. e. pa3HbIMU NIOWALHBLIMUY, 06BEMHBLIMU UV UHBIMU KONIMYECTBEHHbIMU
Xapakrtepuctukamvm. MHOroMepHOCTb NpeanonaraeT CTPYKTYPUPOBAHHOCTL U MEPAPXMYECKYHo YNopsLoYeH-
HOCTb reorpatyMyeckoro NpoCTPaHCTBa B NpoLecce ero rnodanusalmm (BNMAHWE NPOCTPAHCTBEHHbLIX CTPYKTYP
MWUPOBOr0 YPOBHS Ha pa3BUTUE PErnOHa/bHbIX U IOKANbHbIX NPOCTPAHCTBEHHbLIX CTPYKTYP) U rnoKanmsauum
(coxpaHeHue permoHanbHbIX Y NI0KaNbHbIX 0CO6EHHOCTEN MPOCTPAHCTBEHHbLIX CTPYKTYP Ha (hoHe rnobanmsa-
LMK), a TAKXKe Hanume y Hero nNaTu n3mepeHunin (Tpy reoMeTpUYeCKUX N3mMepeHus, macutab u spems).

FN06anbHOCTb U N0KaNbHOCTL OTPAXakT KOrepeHTHOCTL reorpafuyeckoro npocTpaHcTBa U NposBs-
HOTCSA B COOTBETCTBUU C €r0 MHOTOMEPHOCTbIO. COrnacHO MPUHLUUNY KOTEPeHTHOCTU BCe CyLUee MbIC/INTCS
KaK B3aMMOCBA3aHHOE, NO3TOMY KOrepeHTHOCTb - CaMoe r/f1aBHOe CBOMCTBO reorpamyeckoro NpocTpaHCTaa.

Takum 06pa3om, reoTopUanbHOCTb, KOHTUHYaNbHOCTb, AUCKPETHOCTL, MHOTOMEPHOCTb U KOrepeHTHOCTD -
BabKHeliLLIMe CBOIiCTBA reorpaMyeckoro NpocTpaHCTBa, KOTOpble MOTYT ObIiTh Ha3BaHbl ero aTpubyTamm (puc. 1).

"nokanusaums, Kak npoLecc CouuanbHO-3KOHOMUYECKOT0 U COLMOKYNbTYPHOIO pa3BMTUS Ha (OHe rno-
6anusauunn, Bbi3Bana UHTEPEC Y COLMO/ONOB U 3KOHOMMUCTOB B KOHLe XX B. B OCHOBE rnokanusaumum nexxumT
naea AeLeHTpasM30BaHHOMO M CNpaBes/iMBoro mupa. Mogenu rnokanvsauuy paspabatbiBatoTCs € ONOPORA Ha
ceTeBble (POPMbI CAMOOPraHN3aL M N NPUHLMILI MEXKYNbTYPHOW KOMMYHUKauyn. B 2001 r. BO3HMKNA NepBas
rnoKanbHas MmexayHapoaHas opraHusauus Glocal Forum (Mitanums), uenb KOTOPOWA - YCKOpPeHWe MUPOBOTO pa3Bu-
TUA Yepe3 MOAEPHN3ALMIO OTAENbHLIX MECTHOCTE U MOBbILLEHNE BHUMAHUSA K I0OKa/IbHBIM Npobiemam .

Puc. 1. ATpubyTuBHbIe CBONCTBA reorpa)Mueckoro npocTpaHcTBa
Fig. 1. Attributive properties of geographical space

5Glocal Forum [Electronic resource]. URL: https://en.wikipedia.org/wiki/Glocal_Forum (date of access: 18.04.2022).
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ATp1BYTUBHbIE CBOICTBA reorpauuyeckoro NpocTPaHCTBa NMO3BO/AIOT BbIYIEHUTL KPUTEPUNM reorpadmy-
HOCTW Hay4HOr0 UCCNeA0BaHUS, OTPaXKatoLMe NPU3HaKN reorpagunyeckoro MbitwneHms (puc. 2).

Puc. 2. CBA3b NPU3HAKOB reorpanyeckoro MblilfeHus (KpUTepum reorpaguuHocTy)
1 aTPUGYTUBHBIX CBOICTB reorpamyeckoro NpocTpaHcTea

Fig. 2. Relationship of signs of geographical thinking (criteria of geographicity)
and attributive properties of geographical space

eoTopnanbHOCTbL, KakK K/OYeBOW aTpmbyT reorpadmyeckoro npocTpaHCTBa, BbICTYMaeT B KayecTBe
Hanbonee APKOro Kputepus reorpa@uUUHoOCT MCCNeaoBaHMiA, OCHOBbI 06LLEHAy4YHOro reorpagmyecko-
ro (MpoCTPaHCTBEHHOrO, TEPPUTOPUANBLHOI0) Noaxosa K HUM. OcTa/ibHble aTpUBbYTMBHbIE CBOICTBA reo-
rpaMyeckoro NpPoCcTpaHCTBa OTPAXalT BbITEKAIOLLME M3 HUX MPU3HAKK reorpauyeckoro MblllaeHUs
N KpUTepuu reorpayHoCTM UCCNe0BaHUl KOCBEHHO: AWCKPETHOCTb faeT BO3MOXHOCTb FOBOPUTb O KOH-
KPETHbIX MPOCTPAHCTBEHHBIX CTPYKTYpaX, KOHTUHYa/IbHOCTb MO3BOAAET U3y4aTb MPOCTPAHCTBEHHbIE CTPYK-
TYpPbl KOMM/IEKCHO, @ MHOTOMEPHOCTb M KOT€PeHTHOCTb - C MO3uuuii r106anbHOCTU M I0KaNbHOCTHU.
B reorpamyeckux uccrnefoBaHusxX, KOTopble MPOBOAATCA Ha pa3HblX MepapXmMyeckux YPOBHAX reorpagu-
4ecKOro NpPOCTPaHCTBa, rN06a/bHOCTb U FIOKA/IbHOCTL OTPAXakoT OfUH U3 NEeNTMOTUBOB reorpagmm - Tak
Ha3blBaeMyto Urpy maclitabamu. VIMEHHO 3TO MMeN B BUAY KNacCUK COBETCKOW 3KOHOMMUECKOW reorpadmm
H. H. BapaHcKuii, yTBepXas, YTo B 3TOW 06/1aCTW 3HAHUA YUYEHbIA NTPaeT «akkophamu, a He O4HVM Manb-
ymkom» [9, c. 163].

CerofiH MOXHO roBOpWTbL O Fe0NPOCTPAHCTBEHHOM, UM NPOCTPAHCTBEHHOMW, NapagurMe Kak MexancLm-
NANHAPHOW METOA0M0r NN NCCNef0BaHMNIA reorpadMyeckoro NpoCcTPaHCTBa yUYeHbIMW B 06/1aCTV FE03KOHOMUKM
M PErMOHaNbHON 3KOHOMUKK, coumonoruu, gemorpaduu n akonorun [6]. MpocTpaHCTBEHHbIE CTPYKTYPbI
aHanM3npyTca NpeacTaBUTENSAMUN Pa3HbIX HaYK, HO OT/MyKe reorpaoB OT Hereorpagos, NO3HatOLLMX reo-
rpauyeckoe NpoCTPaHCTBO, COCTOUT B TOM, YTO MepBble NOAXOAAT K 3TOMY C MO3WULMIA reoTopmanbHOCTH,
KOMM/IeKCHOCTW, KOHKPETHOCTM, [106a/IbHOCTY U FIOK&/IbHOCTU reorpamyeckoro npocTpaHCTBa v UCNosb3yroT
MeTO/bl PaiOHMPOBAHUS U KapTorpagmpoBaHus.

B uccnegoBaHusx reorpauyeckoro npocTpaHcTBa 3KOHOMUKOreorpagb! UrpatoT 0Co6YH0 Posib, MOCKObKY
coLMaibHO-3KOHOMMYeCKas reorpafus Ciy>XXuT BbISIBJIEHUIO, aHa/IN3y Y HAy4YHOMY 060CHOBAHWIO peKOMeHa-
LWiA N0 yNpas/eHWo NPOCTPaAHCTBEHHbIM Pa3BUTUEM FOPOACKUX U CENIbCKUX MOCENEHUIA, aAMUHUCTPATUBHbIX
PErvoHOB U CUCTEM pacCeneHns, X039MCTBOBaHWS 1 MPUPOLON0Ib30BaHUS PA3HOTO MePapXnYeCcKoro YPOBHSI.
3T0 NOCTeNeHHO 0CO3HAETCA HAYUYHOW 06LLECTBEHHOCTLIO, UTO OTPa3WI0Ch B NPUHATOM B cTpaHax O3CP HoBOM
Ha3BaHUN COLMANIbHO-3KOHOMMYECKOI reorpaun - «coumnabHO-3KOHOMUYECKas reorpagpus u ynpasneHue
NPOCTPAHCTBEHHbLIM Pa3sBUTUEM.

eorpadmueckoe NPOCTPaHCTBO - 0OBEKT M3YYeHUs reorpadoB BCEX CMELNabHOCTEN, HO MOHATME «Mpo-
CTPaHCTBEHHOE Pa3BUTUE» LLUMPOKO MCMO/b3YETCA TONLKO B COBPEMEHHOM COLMA/IbHO-3KOHOMUYECKON reo-
rpagun, xots B obecneyeHme NPOCTPaHCTBEHHOrO PasBUTUA BECOMbIN BKNAL BHOCAT U (hu3nKoreorpadsbi.
MprymnHa peaKoro Mcnonb3oBaHus hrsnKoreorpaamy BbIpaXXeHUs «NpoCcTPpaHCTBEHHOE Pa3BUTUE, BEPOAT-
HO, 3aK/N04aeTcs B TOM, YTO (PU3MKO-reorpamyeckme 06beKTbl MMEOT COBCTBEHHbIE TPAEKTOPUM Pa3BUTUS,
ynpaBfeHne KOTOPbIMU BPSS, NI BO3MOXHO.

GCOLI,I/IaJ'IbHO-SKOHOMVILIECKaﬂ reorpaus : NOHATUIAHO-TEPMUHON. cnoB. / cocT. 3. b. Anae. M. : Mbicnb, 1983. 350 c.
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CeonpocTpaHCTBEHHbIE MpoLeccbl. ATpUbYThbl reorpagMueckoro NpocTpaHCcTBa NO3BOAIOT BbISBUTb
K/H0UEBble TeONPOCTPAHCTBEHHbIE MpoLecchl. Ha TeCHY0 CBSi3b reonpoCTPaHCTBEHHbIX MPOLECCOB W Mpo-
CTPaHCTBEHHbIX CTPYKTYpP 006paLLan BHUMaHve aMepukaHckuid reorpad B. ByHre, aBTop KHUMM «TeopeTunyeckas
reorpacus», nepeBegeHHoi B CCCP [10] v Bbi3BaBLLUEN Ceputo Ny6nMKaLMiA N0 TeOpPeTn3aLumn COBETCKOIA
reorpaguu.

Bcnen 3a 9. b. AnaeBbIM K UACNY BaXKHENLLIMX reonpoCTPaHCTBEHHbIX NPOLECCOB aBTOP HACTOSALLEN CTaTby
OTHOCWT pacnpocTpaHeHune, Unn pacnpegeneHue, 06bEKTOB U ABMEHNI B reorpaMyeckom NpocTpaHCTBe B pe-
3ynbTaTe X KOHUEHTpauum (CTArnBaHms) u AeKoHUeHTpaunn (paccpegotoyeHuns) . MHorue reorpadbl, Hanpu-
mep T XarepctpaHg [11], M. A. WapbiruH n A. V. 3bipsaHoB [12], onpeenatoT npouecc AeKOHLEeHTpaumm Kak
andgysno. Mexay TeM NpoLecc pacnpocTpaHeHUs MOXeT ObITb Ha3BaH LEHTP-NeputepuiiHbIM, NOCKO/bKY
KOHLEHTpaLua U AeKOHLEHTpaLua NpoTeKkalT B MHOTOMEPHOM, T. €. CTPYKTYPMPOBaHHOM U MepapXUyecku
YyNopaf0YeHHOM, reorpaMueckom NPoCTPaHCTBE M HOCAT mepapxmyeckuii xapakrep [13, c. 34]. B ocHose
NPOTEKaHMs 3TOr0 NpoLecca HapsaLy ¢ MHOrOMEPHOCTLIO NIEXMUT AUCKPETHOCTL (MPepbIBHOCTL) reorpaguye-
CKOro npocTpaHCTBa.

Bo3sgeiicTBue LEHTP-NepudepuitHbIX NPOLLECCOB Ha BCE MepapXMYecKne ypoBHU TeppuTopuabHbIX (reo-
NPOCTPaHCTBEHHbIX) CUCTEM MPUBOAUT K (DOPMUPOBAHUIO HEOLHOPOLHOMO (LLEHTP 1 nepugepnsa) n nonnnpo-
6neMHoro npocTpaHcTBa [14, ¢. 104-106]. LieHTp-nepucepuitHbie NpoLecchl, OKasbiBaroLme hyHAaMEHTabHOE
BO3eNCTBME Ha TEPPUTOPUANIbHbIE CTPYKTYPbI pacceneHmns, X03aMcTBOBaHUA U NPUPOLONO0b30BaHNSA, CTann
OfHVM U3 KaTann3aTopoB CTaHOBNEHWSA U Pa3BUTUA Napagnrmel YCTOMYMBOIO pa3BMTUA, KOTopas nepepacTaeTt
B Meranapagurmy ycTo4nBOro U MHK/3NBHOTO PasBUTKS .

Wepapxnyecknii xapaktep LEeHTp-nepudepuiiHbIX MPoLeccoB OTPaXKeH B Tabnuue.

Vepapxuueckune TUMbI LEHTP-MNepuiepuitHbIX NPOLLECCOB
1 pesynbTaTbl NX NPOSBIEHUS N0 Mogenu LIEHTP - Nepudepms

Hierarchical types of center-peripheral processes
and the results of their manifestation according to the center - periphery model

Vlepsgz)(g:sskmm uEHTp'E;gﬂ?CGSMMHHM PesynbTaT NposBneHus
Fno6anbHblii Onurononusauyus Onurononuc - muposas nepudepus
CTpaHoBoi MeTpononusayus MeTpononuc - cTpaHoBas nepudepus

PernoHanbHbl i PernoHononusauus PernoHononuc - pernoHanbHas nepudepus
NoKanbHbIi Nokononusauus Nlokononuc - nokanbHas nepudgepuns

MpumeyaHmne. Pa3paboTaHO Ha OCHOBE AaHHbIX NCTOYHMKA [13, c. 34].

YPOBHM NPOTEKAHUA LeHTP-NepuepuiiHbIX NPOLECCOB MOPOXKAAIOT APKO BbIPpaXKEHHbIE COLMa/bHbIe pas-
NOMbI:

* pasBMTble CTPaHbl - Pa3BMBAIOLLMECS CTPaHbI, MW LIEHTP MUPOBOI 3KOHOMUKM - ee nepugepnst (pesynbTat
0/INTONONN3aLuKn Ha rnobasbHOM YPOBHE);

* CTONWLA - MPOBMHLWSA, T. €. BCE OCTa/bHble palioHbl CTPaHbl (pe3ynbTaT MeTPONoAn3aL M Ha CTPaHOBOM
YPOBHE);

* 60/bLION ropof - Mefikue ropoga n cena (pes3ynbtaT PerMoHonoNn3aLmMm Ha perMoHanbHOM YPOBHE);

* rOpPOACKas MECTHOCTb - CefibCKasi MECTHOCTb (pe3y/bTaT IOKONOAU3aLUM Ha NIOKa/IbHOM YPOBHE).

PaccfioeHue reorpauyeckoro npocTpaHCcTBa Mo 3TUM COLMaNbHbIM pa3noMamM - 06beKTUBHaA yrposa,
K KOTOPOWA BefyT LeHTp-nepudepuitHbie npoeccbl. 3TO NOPOXAaeT HE0OX0ANMOCTL NPOBEEHNS aKTUBHOM
pernoHanbHOM NOMMTUKK Ha F106anbHOM, HaLMOHAIbHOM M MECTHOM YPOBHSX, YTO MpejnonaraeT nepexos
BCEX CTpaH, HafCTPaHOBbIX M BHYTPUCTPAHOBLIX PEFMOHOB K MHK/H03UBHOMY Pa3BUTUHD. SKOHOMMUKO-Teorpa-
(hnyeckaa permoHann3aLus NpocTpaHCTBa BeAeT K NONUTUYECKOW pernoHanmsaLmnm MMpoBoro 1 BHyTpucTpa-
HOBbIX NMPOCTPAHCTB. JTO OTPaXaeTcs B 06pa30BaHNMN MeXAYHAPOAHbIX PerMoHanbHbIX COH30B (OpraHu3aLnia)
1 pehOpMUPOBAHMUN CUCTEMbI aAMUHWUCTPATUBHO-TEPPUTOPMAIBLHOTO YCTPOIACTBA BHYTPU cTpaH [13, ¢c. 37].

TOCHOBHOI reonpocTpaHCTBeHHbIV npouecc // CounanbHO-3KOHOMUYECKasa reorpadus : NOHATUAHO-TEPMUHON. CMOB. / COCT.
2. B. AnaeB. M. : Mbicnb, 1983. C. 89.

8loknag o pocTe. CTpaTerms ycToinumMBoro U MHKNO3MBHOIO pa3suTtus / nep. H. B. 3abopuHa ; nog pes. B. T PbicnHa. M. : Becb
mup, 2009. 177 c. ; ATOroBbIn AOKYMEHT «byayuiee, KOTOPOro Mbl XoTum» // [loknag KoHgepeHummn OpraHnsaunm O6beguHeHHbIX Ha-
UMt no ycToitumBomy passuTuio (Puo-ge->KaHeiipo, 20-22 uioHs 2012 r.) [OneKTpoHHbIi pecypc]. Hbto-Mopk : OOH, 2012. C. 1-69.
URL: https://documents-dds-ny.un.org/doc/undoc/gen/n12/461/66/pdf/n1246166.pdf7openelement (gata obpaweHns: 11.07.2021) ;
Pesontoyus, npuHsaTas MeHepanbHoil Accambneeii 25 ceHTA6pa 2015 roga [9nekTpoHHsIn pecypc]. URL: https://unctad.org/meetings/
en/-SessionalDocuments/ares70d1_ru.pdf (aaTa o6paweHmns: 18.06.2021).
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B nocnefHue fecatunetus aHanns LeHTp-nepuepritHbIX NPOLLECCOB NPMOBpPeN Takyo NonyAspHOCTb, YTO
MOXHO FOBOPWTb O BOSHUKHOBEHMU K 1970-M IT. LLeHTp-nepugepuintHOro nogxo4a 1 ero passButnm Kak obuue-
Hay4HOro MoAxofa K uccriefosaHuam. Ero npefctaButensMm SBASOTCA aMepuKaHcKuia couunonor W. Bannep-
CTaliH - OAWH U3 OCHOBOMO/OXHUKOB MUP-CUCTEMHON Teopun [15], hpaHLy3cKuii sakoHoMUcT &. Meppy - aBTop
Teopuu NOMKCOB POCTa M LeHTPOB pa3BuTus [16], weeackuiA akoHoMmucT . Miopganb - co3gaTenb KOHLen-
LMY B3aMMHOW KYMYNATUBHOW 06YCNOBNEHHOCTH, KOTOpPas cTana 6a30Boi A4/1f BCEX KYMYNATUBHbIX TeOpuii
PErnoHanbHOro 3KOHOMUYeCKoro pocTta [17], weeackuii reorpacg T. XarepcTpaHs - aBTop Teopuu guddysnn
MHHOBaLWA [11] 1 amepurKaHCKWiA reorpag) 1 yp6aHucT aBCTPUMIACKOro npomcxoxaenus O. dpugmaH - pogo-
Haya/IbHUK MOJENW LeHTp - nepuepus, NPUMEHUBLLWIA ee K aHan3y pernoHanbHoro passutus [18].

BTOpbIM BaXXHEMLLMM reonpocTpaHCTBEHHbLIM NPOLECCOM ABAETCA NPOCTPAHCTBEHHAA UHTerpauus. B ee
OCHOBE /1e)KaT KOHTUHYa/TbHOCTb 1 KOFePeHTHOCTb FeorpadMueckoro NpoCcTpaHCTBa, MPMBOAALLME K MHTErpaLmm
MPOCTPaHCTBEHHbIX CTPYKTYP. HW 0fuH reorpaduyeckunii 06-eKT MK SBAEHWE HE MOTYT CYLLECTBOBaTb BHE
CBA3U C APYTUMU U HE3ABMCMMO OT HUX. [pouecchl NPOCTPaHCTBEHHOM MHTErpaLumn NPOTEKAKT B MHOFOMep-
HOM reorpaM4eckoM MPOCTPAHCTBE, NO3TOMY UM MPUCYLLA MEPAPXMYHOCTb, KOTOPasi BO3HMKAET B pesy/bTaTe
MHTErpawmu reorpafryeckoro npocTpaHcTBa. ATO 03HAYAET, YTO BCMEACTBME NPOCTPAHCTBEHHOM MHTErpaLmm
CTPYKTYPbI reorpagmyeckoro npocTpaHCTBa MOTYT MPUOBPECTM CTaTyC CTPYKTYP LeHTPasIbHOrO TMNa 1 nosy-
UnNTb AUBMAEHAbI (OT yyudlleHWs reorpauyeckoro NoAOXeHUs 40 MOBbILEHNS YPOBHS 1 KauyecTBa XU3HU
HaceneHus).

VccnefoBaHWe npoLeccoB NPOCTPAHCTBEHHOW MHTerpaunum conpsXXeHo ¢ M3yYeHUeM KOHLEMUMn ropog-
CKOro pa3sBuTus, POpPMUPOBAHNSA FOPOLCKUX arfiomMepaLmii, KOHyp6aLnin, Meraionoancos 1 MUPOBbLIX FOPOLOB.

3aKOHOMEPHOCTM MPOCTPAHCTBEHHOIO pa3BmuTuMs. CBOICTBa reorpamyeckoro NpoCTPaHCTBa, ero CTpykK-
Typa, a TakxKe reorpauyeckue npoLeccbl U 3aKOHOMEPHOCTWU MPOCTPAHCTBEHHOMO PasBUTUA TECHEWLIUM
obpa3om cBsA3aHbl Mexay coboid. Tak, Y. . Mepecte n C. A. HeIMMUK nonaranu, 4to «reorpaduyeckue 3a-
KOHbI IBASKOTCS 3aKOHaMW, ONpefensoWwuMy Xo reorpauyeckux nNpoLeccoB, KOTOpPble MPOUCXOAAT B reo-
rpagpmyeckom npoctpaHcTee» [19, ¢. 93]. CnegoBaTtenbHO, NPY N3YYEHMMN Feorpagmyeckmx NpPoLeccoB MOXHO
BbISIBUTb TEHAEHLMW Pa3BUTUS NMPOCTPaHCTBEHHbIX CTPYKTYP.

Mpouecchl MPOCTPAHCTBEHHOW UHTErpauun U LeHTp-nepudepuiiHbie MPoLecchl NO3BOASAIOT HA OCHOBE
CKPYMNYNe3HbIX SMAMPUYECKNX NCCIEA0BaHN NepeiTy K TEOPETUYECKOMY 0606LLEHNIO U BbIBUTHL 3aKOHO-
MEPHOCTU Pa3BMTUA MPOCTPAHCTBEHHbLIX CTPYKTYP pacceneHuns, X03aiMCTBOBaHNSA U MPUPOA0N0/bL30BaHNS.
Kak yTBep>xgan [. XapBei, aMnMpuyeckme nccnefoBaHns No OTHOLIEHWIO K Teopumn o6nagatoT «60/bLLOi
06bACHUTENLHON cunoli» [20, c. 164].

3MNUPUYECKOE U3YUeHWE Pa3BUTUA MHCTUTYLUOHANbHBIX U JMCCUMATUBHbBIX NPOCTPAHCTBEHHbIX CTPYKTYP
Benapycum 3a 2009-2019 rr. N03BONNUNO BbISBUTb M 060CHOBATL CEMb OCHOBHbIX 3aKOHOMEPHOCTEN MX Mpo-
CTPaHCTBEHHOI0 pa3suTusa (puc. 3), feTanbHO 0XapaKTepn3oBaHHbIX, HanpumMep, B paboTax [5; 13; 21].

LleHTp-nepudepuiiHble NpoLecchl NPUBOAST K NOAsSpU3aLmun, parMeHTaLuumn v nepapxmsanumn reorpa-
(hnyeckoro npocTpaHcTea. MNonapusanms reorpaMuyeckoro nNpocTpaHCTBa CBsi3aHa C ero AUCCOHUPOBaHU-
em [8, c. 34-35], opmupoBaHunem nontoca (LeHTp (s4po), dokyc (ouar)) n aHTunontoca (nepudepns)o.
3TOT NPOLLECC NIEXMUT B OCHOBE (pparmMeHTaLuy reorpauyeckoro NpOCTPaHCTBa, ero pasfeneHns Ha 4acTy,
BaXKHEWLINMUN 13 KOTOPbIX ABAKTCA CTPYKTYPbI-aHTUNOAbI, & UMEHHO LEeHTP 1 nepudepus, 1 MapruHaibHas
nonynepugepus, HocALWAasn YepTbl CTPYKTYP LEHTPasbHOTO 1 NepudepuitHoro TMNoB. VepapxXxuyecku opra-
HM30BaHHbIe LEHTp-nepudepuiiHblie NPoLEecChl NPUBOAAT K Mepapxmsauuy reorpadmyeckoro npocTpaHCTBa.
Tak, Ha rnobajsibHOM, CTPAHOBOM, PErMOHA/ILBHOM U NOKaIbHOM YPOBHSX CYLLECTBYOT COBCTBEHHbIE LIEHTPbI,
nepugepun 1 nonynepudepnun. Mo BAUAHNEM LeHTP-NeputepuiAHbIX NPOLECCOB Pa3BUBAOTCA KaK UHCTU-
TYLMOHaNbHbIE, TAK U AUCCUMNATUBHbIE NPOCTPAHCTBEHHbIE CTPYKTYPbI.

Mpoueccbl MHTerpauuun BefyT K KOHTUHYyannsauumn (o6pas3oBaHne CeNbCKO-rOPOACKUX U CENbCKUX KOH-
TUHYYMOB), arfioMepupoBaHuio (06pa3oBaHMe FOPOACKUX U CeIbCKUX arnoMepaunii) 1 KOHr1oMepupoBaHuto
(obpasoBaHMe ropofCcKMX KOHypbaumil) reorpauyeckoro NpocTpaHCcTBa. STWM NPOLECChI-3aKOHOMEPHOCTY
NpPOTEeKalT B YNOPAL0YEHHOM U MEpapXUMYecKoM reorpauyeckoM NpoCTPaHCTBE, HO Hanbonee SPKO OHM
NPOSABAAIOTCS B LUCCUNATUBHBIX MPOCTPAHCTBEHHbIX CTPYKTYpax.

BsanmmopelicTBMe NpoL,eccoB NPOCTPAHCTBEHHOM MHTErpaLuy N LEHTP-NepugepritHbIX MPOLLECCOB NPUBOANT
K permoHanm3anmum reorpaMyeckoro NpocTpaHcTea - (HOPMMPOBAHMIO SOCTATOUYHO OOLIMPHBIX MHCTUTYLKO-
HaNbHbIX N AMCCUNATUBHBLIX NPOCTPAHCTBEHHbLIX CTPYKTYP, BK/IOYAOLWUX KaK LeHTpasibHble, TaK U nepudge-
PUHbIE TOpPOAa U PervoHbl. B permoHanmsalMm NpocTpPaHCTBA 3a/10)KeHa BOSMOXHOCTb feLleHTpannsaunm
CUCTEMbI FOCYAapCTBEHHOMO YMNPaBeHWs, yCTORUYNBOrO U MHKNIO3MBHOTO Pa3BUTUA. STOT MOTEHLMan ABAsSETCA
peannsyemMbiM, MNOCKO/IbKY U3MEHEHUS MPOCTPAHCTBEHHbIX CTPYKTYP BeAyT K TpaHC(hopMaLmmn CoLnaibHbIX

CTPYKTYpPHbIE XapaKTePUCTVKM TaKCOHOB // CoLpasibHO-3KOHOMIYECKas reorpagms : NOHATUIAHO-TepMIHON. ¢noB. / cocT. 3. b. Ana-
eB. M. :Mblicnb, 1983. C. 72-73.
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OTHOLLUEHWIA [22] 1 cuCTeM ynpaBneHus. 3HaUNMbIA N OTHOCUTE/IbHO COANaHCUPOBAHHbI PECYPCHbIVA MOTEH-
Las, BbICOKMIA YPOBEHb COLMa/IbHOM CMI0YEHHOCTIN HAaceeHWs, KOTOpbIV NoApa3yMeBaeT CPOPMMUPOBAHHOCTb
MECTHbIX COLMYMOB, HalMune PermoHabHbIX 3UT U PErMOHANbHOW MAEHTUYHOCTU, - OCHOBA YCTONYMBOIO
I UHK/IO3MBHOTO PasBUTUS CTPYKTYP reorpagmyeckoro NpocTpaHCTBa NpU AO/MKHOM YPOBHE COLMabHOA
HanpaBNeHHOCTW FOCYAapCTBEHHOM NMOMMTUKMN U feLleHTpann3aLm cMcTeMbl yrpaBieHuns.

Puc. 3. CB3b NPOCTPaHCTBEHHbIX 3aKOHOMEPHOCTeN
C MPOCTPaHCTBEHHbLIMY NpoLeccaMm U aTpubyTUBHbIMU
CBOMCTBaMU reorpagmyeckoro NpocTpaHcTea

Fig. 3. Connection of spatial patterns
with spatial processes and attributive properties of geographical space

MpocTpaHCTBEHHbIMU CTPYKTYpamu, KoTopble HhOpMUPYHOTCA Ha CyOHALMOHAIbHOM YPOBHE B MacLuTabe
Benapycu, ABAAIOTCA COLMaIbHO-3K010r0-3KOHOMUYECKIE paitoHbl UK 6M3KMe K HAM NO M/0Waan TeppuTo-
pun. B nx rpaHuLax NnpoTeKaroT NPoLLEecchl PernoHonom3auny (LeHTp-nepugepuitHbIiA NpoLecc Me3oypoBHs)
1 (hOpPMUPYIOTCA KPYMHELWne ropoAckme KOHypbaLmum - ropofa-pernoHbl. VIMeHHO Takue NpOCTPaHCTBEHHbIE
CTPYKTYpbl MOTYT 6biTb IM1aBHbIMY 06bEKTaMM FOCYAapCTBEHHOI pernoHanbHOW nonuTukn [21], a BnacT-
Hble UHCTUTYTbl TAKNX PEFMOHOB JO/MKHbI ObITb CY6bEKTaMK CAMOCTOATENIbHOW MYHULMNANLHOW NOANTUKM
M0 OTHOLUEHWNIO K BXOAALLMM B UX COCTAB AOYEPHUM NPOCTPAHCTBEHHbLIM CTPYKTYpaMm 1 eAuHULAM afiMUHU-
CTPaTMBHO-TeppUTOpManbHOro aeneHus [23].

Mopao6Hble pernoHbl B cTpaHax EC nonyynnun HaseaHme pernoHoB NUTS-2, 3apMKcupoBaHHbIX B HOMEH-
KnaType TepputopuanbHbIX eanHnL, ans uenein ctatuctukm (Nomenclature of territorial unitsfor statistics),
KOTOpble paCCMAaTPUBAKOTCA He TOJIbKO Kak OnepauyoHHbIe eAMHULLbI CTATUCTUYECKOTO YUETA, HO U KaK OCHOBHbIE
06bEKTbI PerMoHanbHoOW NOANTUKN [24, ¢. 62-63; 25, p. 11-13]. MHOXeCTBEHHOCTb TaKMX COLMaNbHO-3KO-
NOro-3KOHOMUYECKUX PaioHOB noLlaabo 5-20 Tbic. KM2N03BOASET 06eCNeUNTh NOMNLEHTPUYHOCTbL PasBUTHS
reorpaMueckoro NpoCTPaHCTBa, YTO YPe3BblYaliHO BaXKHO C COLMaNbHbIX M 9KOM0TMYECKMX no3nuuii. Ans co-
BpeMeHHOI benapycu B yC10BMSAX JOMUHMPOBaHMWS NpoLiecca MeTPONoamM3aLum N HeJoCTaTOYHOrO pasBuTUs
pernoHanbHoli NOANTUKK, HAMPaBEHHON Ha CHUKEHUE MEXPEernoHanbHbIX ANCMPOMOPLUIA, aKTyanbHOCTb
nepexofa K NoAnLeHTPUYHOM MOAENN pasBUTHS reorpaduyueckoro NpoCcTpaHCTBa ABSETCSA BECbMa BbICOKOI [25].
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3akntoueHue

BblIsiBNeHHbIe B pe3ynibTaTe pacCMOTPEHUS aTpMOYTUBHbLIX CBOMNCTB reorpauyeckoro npocTpaHcTea npo-
LlecChbl - 3aKOHOMEPHOCTW ero TpaHc(opmauuy yL0BMETBOPAIOT BCEM CBOWCTBaM reorpayeckmx 3aKoHO-
MepHOCTei, copMynmpoBaHHbIM 3. B. AnaeBbiM, a UMEHHO 06bLEKTMBHOCTW, HEOOXOAMMOCTH (AETEPMU-
HWPOBAHHOCTM NMPUUYNHHO-CIEACTBEHHbLIMU CBA3AMM), 0643aTe/IbHOCTY NPOABMEHNS, BAXXHOCTU A1 HayKK
M MPaKTUKK, a TakKe aBTOHOMHOCTM (OTHOCMTENbHON HE3aBUCMMOCTU APYT OT pyra)

OCHOBHOI1 TeOpPeTUYECKUI1 BbIBOA, KOTOPbI MOXHO cAefaTb Ha OCHOBE 3MMUPUYECKUX UCCNeA0BaHWI
PasBUTWSA MHCTUTYLMOHANBHBIX U ANCCMNATUBHBIX NPOCTPAHCTBEHHBLIX CTPYKTYp Benapycu, 3akniouvaeTcs
B TOM, YTO OTpuULaTeNbHble MOCNEACTBUA LEeHTp-nepudepuiiHbIX npoueccos (monspusauns, hparmeHTalms
M nepapxusauus) MoryT ObITb MPeOLOEHbI TOMIbKO NyTeM MOAAEPXKKM NPOLLECCOB MPOCTPAHCTBEHHOW UHTe-
rpauuy (KOHTUHyanu3aums, arfIoMeprpoBaHne, KOHI TOMEpPMPOBaHIME) OpraHamu rocyapCTBEHHOIO U MECTHOTO
ynpasfieHus. 3To NpeAnonaraeT permoHann3aLmnio rocyjapCcTBeHHOro yrnpas/ieHNs Yepes CONMXeHne NHCTK-
TYUMOHA/bHbIX NPOCTPAHCTBEHHbIX CTPYKTYP C AUCCUMATMBHBLIMU MPOCTPAHCTBEHHbIMU CTPYKTYpaMu Kak
HOBbIMU 06BLEKTAMW roCYAapCTBEHHOrO YripaBneHus. MNocneaHee fenaeTt akTyanbHOR 3afady pethopMuMpoBaHus
aAMUHUCTPATUBHO-TEPPUTOPUASILHOTO AENEHUS TePPUTOPUN CTPaHbl 418 SOCTUXKEHUS NOAULEHTPUYHOTO,
YCTOWUMBOrO U MHK/O3MBHOIO pa3BuTms Benapycw.

OueBUHO, YTO OMMCaHHbIE MPOLECChI-3aKOHOMEPHOCTM He TOMbKO MpOTeKatoT B Benapycu, HO 1 UMelT
LUIMPOKOE pacnpocTpaHeHNe BO MHOTMX CTpaHax M pervoHax Mupa, NocKosbKy O LeHTp-nepudepuinHoi na-
pagurme Kak OTHOCUTE/IbHO HOBOM O6LLeHay4YHOM METOAEe MCCMefoBaHNsA reorpaMyeckoro NpocTpaHcTea
rOBOPUTCS NMOBCEMECTHO, MOHATUSA «CETbCKO-FOPOACKON KOHTUHYYM», «FOPOACKas ar/loMepaLms» 1 «ropofcKas
KOHypOaUusa» SBNSKOTCA YNOTPeOUTENbHBIMM, a Npo6aeMaM ropoAcKMX arnomepaunii n KoHypbauuii moces-
LAeTCA MHOXECTBO Hay4HbIX MNy6UKaLuid.

Kak 1 MHCTUTYLMOHasbHbIE MPOCTPAHCTBEHHbIE CTPYKTYPbI, AUCCUMMATUBHbIE MPOCTPAHCTBEHHbIE CTPYKTYPbI
Heo6X0AMMO He TOMbKO BbISIBMATL U U3y4aTb. VMK cnegyeT ynpasnsaTh, 1 TOr4a NpoCTPaHCTBEHHOE pa3BuUTUe
YyenoseuecTsa 6ygeT 6osiee IPPeKTUBHLIM. 3HaHWE 3aKOHOMEPHOCTEN MPOCTPAHCTBEHHOIO Pa3BUTUSA MOXET
cnocobCcTBOBaTL 3TOMY, NOCKO/IbKY TEOPETUYECKMNE NPeACcTaBNeHNs 0 3aKOHOMEPHOCTAX MPOCTPaHCTBEHHOIO
pa3BuTua 061a4at0T He TOSIbKO 3BPUCTUYECKUM, HO U IPKO BbIPAXKEHHbLIM KOHCTPYKTUBHBLIM NOTEHLMAIOM.
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MTEEOTEPMWNYECKOE MOJIE TPOAHEHCKOIO PETMOHA
PECIMYBJ/IMKN BEJTAPYCb

B.N.3YN1

Benopycckuit rocygapcTBeHHbI yHuBepcuTeT, np. HesasucumocTu, 4, 220030, r. MuHck, Benapychb

PaccmoTpeHO reoTepmuyeckoe nose N1aTPOPMEHHOr0 Yexna B npefenax FpoAHEHCKOW 061aCcTW U NpuaeralWwmnx K Hew
paiioHoB benapycu. MnaThopMeHHbIN YeX0n 3aneraet Ha KPUCTaNNMUYeCKOM pyHAamMeHTe JoKeM6puiickux nopod. KapTel
pacnpeaeneHus temnepatypsl gna rny6ud 100; 200 n 300 M HUXKe 3eMHOI NOBEPXHOCTUN 6biIM COCTABEHbl Ha OCHOBE
TepMorpamm, 3apermcTpupoBaHHbIX B CKBaXUHAaX, U AONOMHEHbl KapToi Ten10BOro notoka. OHU BLIABAAOT reoTepmumye-
CKMe aHOManuu pacnpefeneHns Kak TemnepaTypbl, Tak U NIOTHOCTW TEN/JI0BOro NOTOKA B Npejenax permoHa. Temnepatypa
B 06/1aCTV MOHOTOHHO BO3pacTaeT ¢ FNy6MHONM Npy coXpaHeHUn 06w nx oco6eHHOCTell TeNN0BOro Nons. BbifiBNeHHble Ha
100-meTpoBOI1 KapTe aHOManMUM coxpaHatoTcs Ha rny6mHax 200 n 300 M. OCHOBHY PONb B hOPMUPOBAHUM TeMMepPaTypPHbIX
aHOManuii MTpalT NPUNOBEPXHOCTHbIE PAKTOPbI, TAKME KaK LMPKYNALMUA NOA3EMHbIX BOA U BANAHWUE NaneoKANMaTUYeCKNX
N3MEHEHW Ha NOBEPXHOCTM 3eMaun B Npownom. Huskuii Tennosoii NoToK (<30 MBT/M2), 0OTMeYEHHbI B BOCTOYHO 4acTu
KapTbl, NOCTeNeHHO yBennymBaetca fo 50 mBT/m2B paiioHe pogHo. Ero nnowagHas n3MeHYMBOCTb CBSi3aHa C pacnpo-
CTPaHEeHWEeM FPaHUTOUAHbIX U 6NaCTOMWUIOHUTOBbLIX NOPOA B KPUCTaNNNn4Yeckom (yHaameHTe. MOBbIWEHHbIV TEMOBOM
NOTOK XapaKTepeH ANA MacCMBOB KWUC/bIX MOPOJ C MOBbIWEHHbIM COAEPXaHUEM LONTOXUBYLWMNX PagnoaKTUBHbIX U30-
TONOB ypaHa, Topus 1 Kanua. X pacnaj co3aaet LOMNONHUTENbHYO PajuOreHHY0 COCTaBNALW Y TENN0BOr0 NOTOKA.
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rmoH; benapycs.
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GEOTHERMAL FIELD OF THE GRODNO REGION
OF THE REPUBLIC OF BELARUS

V.l.ZUla

Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

The geothermal field of the platform cover within the Grodno region is considered. The cover rests on a crystalline
basement of Precambrian rocks. Temperature distribution maps for depths of 100; 200 and 300 m below ground level
were compiled based on thermograms recorded in boreholes and were supplemented by the heat flow map. These reveal
geothermal anomalies both of temperature and heat flow density distribution within the region. The temperature in the
region monotonously increases with depth, while preserving the general features of the thermal field. The anomalies iden-
tified on the 100 m map persist for depths of 200 and 300 m. The main role in the formation of temperature anomalies is
played by near-surface factors, such as groundwater circulation, and the influence of paleoclimatic changes on the Earth’s
surface in the past. A low heat flow (<30 mW/m2) in the eastern part of the region gradually increases up to 50 mW/m2in
the vicinity of Grodno. Its areal variation relates to the distribution of granitoid and blastomylonite rocks in the crystalline
basement. Increased heat flow is typical of silicic rock massifs with elevated concentrations of long-living radioactive
isotopes of uranium, thorium and potassium. Their decay creates an additional radiogenic component of heat flow.

Keywords: geothermal anomalies; temperature distribution; heat flow; Grodno region; Belarus.

Introduction

Belarus lies in the geographical center of Europe (fig. 1), geologically belonging to the vast Precambrian
East European Platform. The crystalline basement of whole country, including the Grodno region, is hidden
under a platform cover ofvariable thickness. The Belarusian Anteclise is the main positive structure within the
region, it occupies the central and western parts of the country and extends into eastern Poland.

22° 24° 26° 28° 30° 32°

Fig. 1 The studied region:
GR - Grodno region;
KE - Kaliningrad enclave, Russia

The East European Platform is colder than the young platforms of central and western Europe [1; 2].
Geothermal research within Belarus began in the Pripyat Trough (outside the studied region), a deep se-
dimentary basin in the southeastern part of the country [3]. Such research has been carried out regu-
larly since the 1960s across the Belarusian Anteclise [4; 5]. Before the late 1970s, the number of ther-
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mal logs within the anteclise did not exceed 10. During subsequent years the number of thermograms
gradually increased [6]. Based on these geothermal measurements, rare for that time, the first estimates
of temperature values on the surface of the crystalline basement were made by L. A. Tsybulya [7; 8] by
extrapolating thermograms of relatively shallow boreholes down to the basement top to compile the first
schematic map of isotherms at the surface at the crystalline basement. Atthat time with such a sparse network
of studied boreholes, it was not possible to identify the main geothermal anomalies within the Belarusian
Anteclise.

Dozens of thermal logs were obtained following regular geothermal research in the 1980-90s as a result
of field-works carried out by researchers of the geothermal laboratory of the Institute of Geochemistry and
Geophysics, the National Academy of Sciences of Belarus.

However, within the entire country geothermal field parameters are still poorly studied. During the last
30 years new geothermal measurements have been carried out within the Belarusian Anteclise including of
the Grodno region.

Geological settings

The territory of the Grodno region is located in the western part of the East European Platform. The Pre-
cambrian strata are overlain by deposits of varying thickness up to 500 m, throughout the region. This shrinks
within the Bobovnya Buried Inlier, where the thickness decreases to 80-100 m. The central part of the region
is occupied by the Belarusian Anteclise with its Central Belarusian Massifand Bobovnya Buried Inlier (fig. 2).
To the south are the Podlasie - Brest Depression, Polesian Saddle and lvatsevichi Buried Inlier. The Baltic
Syneclise adjoins the Belarusian Anteclise to the north outside the border of Belarus. The Pripyat Trough is
a deep sedimentary basin located in the southwestern part outside the region studied. The Belarusian Anteclise
extends in northeastern Poland towards the edge of the platform.

Baltic Syneclise mNi  Molodechno Contours ofthe sedimentary cover:

largest superorder structures

. ljo- 0-| largest structures ofthe 1sorder
\ Belarusian  \

. \  Antoclise A1 medium structures of the 2rdorder

Central

Belarusian I m|i Belarusian Anteclise
OGrodno Massif

Faults:
Belarusian [—--“UL1 super-regional
, Anteclise Bobovnya” )
Buried Inlier - Iregional
sub-regional and local
) Abbreviations:
Podlasie - Brest Pnpyat LLII - Ivatsevichi Buried Inlier
Depression Trough PS - Polesian Saddle

Fig. 2. Geologic settings of the studied region
(after [9], modified)

Geologically the studied area belongs to the Belarusian Anteclise. Boreholes available for recording ther-
mograms, as a rule, were drilled to a depth of a few hundred meters. Many ofthem were used for water sup-
ply. The thickness of the platform cover increases towards the Podlasie - Brest Depression and outside the
region studied towards the Baltic Syneclise, where several boreholes have been drilled to a depth over 1km.
Locations of the studied boreholes, and depths reached by thermometers in the Grodno region are shown
in fig. 3.

Locations of the studied boreholes and the depths reached by the borehole thermometer are shown in the
form of coloured circles. The depths reached by the thermometer, in most cases, correspond to the zone of
fresh-water (active water exchange zone). Only in some of boreholes drilled for mineral waters (sanatoria at
Porechye, Radon, etc.) they go slightly beyond the base ofthe fresh water.
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Fig. 3. Locations and depths of boreholes
in the Grodno region with recorded thermograms.
Here and in fig. 7-12 are given the following notations:
BA - Belarusian Anteclise; BS - Baltic Syneclise;

PBD - Podlasie - Brest Depression; PS - Polesian Saddle.
The blue line shows the boundary of the Belarusian Anteclise
and the eastern part of the Podlasie - Brest Depression
within Belarus. Black lines are the main faults

Geothermal exploration within the region

Most of the thermal logs in the vicinity of Grodno were recorded with a borehole thermistor thermometer
during field-works in 1989-1991 by V. I. Zui, A. A. Voytik and D. P. Prishchep. The registration of them with
a similar thermometer of lightweight design using a twisted single-core seismic wires was repeated in some of
the boreholes 2 years later by V. I. Zui and V. G. Levashkevich. The slight difference in the thermal logs obtained
by the two types of thermistor thermometers, caused mainly by their instrumental errors, is not analysed here.

To the north of Grodno, near the Belarus - Lithuania border, a number of exploratory boreholes were drilled
inthe Privalka - Porechye area in the early 1990s for mineral waters ofthe type used in the Druskininkai sanato-
rium, Lithuania. The temperature logs in them were recorded mainly one or two months after drilling completion.

To draw reliable temperature maps near the junction of Belarus, Poland and Lithuania, it would be neces-
sary to have temperature logs recorded in boreholes of the adjacent countries. Several such logs, available for
analysis, were recorded prior to 1991 in the Lazdijai and Varena areas of Lithuania.

We had no such logs in the Polish area within the immediate vicinity of Belarus (personal communication of
Bruszewska and Szewczyk, 2007). The closest boreholes studied here are Krasnopol-1G-5 with anon-stationary
thermogram, Grajewo-1TU, and two boreholes Krzemianka-IGH-1 and Udryn-PIG-1, drilled into the Suwatki
Massif, where temperature logs indicated temperature inversion within the depth interval of 350-450 m [10]
with a deep position of up to 500 m of the «neutral layer».

A number of boreholes for fresh and mineral waters were drilled in the northern part ofthe Grodno region.
Temperature logs were recorded in many of them with a borehole thermistor thermometer, calibrated against
mercury-in-glass thermometers with a precision value of 0.01 °C in laboratory conditions. The instrumental
error of the used thermometers is estimated at £0.05 °C.

Selected thermal logs from the Grodno region and the adjacent territory, recorded during field works in
1989-1991, are shown in fig. 4. Most of these show a restored thermal regime disturbed by drilling.
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Temperature, °C

Fig. 4. Selected temperature logs of boreholes
in the vicinity of Grodno:
1- Grodno-10; 2 - Vorony-1; 3 - Grodno-8;
4 - Bershty-6; 5- Grandichi-16; 6 - Tsydovichi-6; 7- Grodno-1;
8 - Balesolnoye; 9 - Grandichi-15; 10 - Grodno-2a

Only, a few logs were acquired in the non-stationary thermal regime. One example is the water supply well
Balesolnoye located on the western bank of the Neman River near Grodno in the area of a garden partner-
ship. This has been in operation for a number of years and was stopped due to a failure of the pump. About
two weeks after its removal, the temperature log recording was made. Another example is the Grandichi-15
temperature log, which reflects a typically disturbed regime due to the short time elapsed since drilling
completion.

Temperature logs of selected individual boreholes recorded within the Privalka and Porechye areas near the
Belarus - Lithuania border are shown in fig. 5. Similar logs with a disturbed thermal regime were observed for
two boreholes, Privalka-4a and Privalka-4b, located ~30 m from each other. The borehole Privalka-4b yields
permanent surface flow of fresh water with a flow rate of ~4.5 dm3min. This distorts the upper part of the
temperature log to a depth of 200 m in the adjacent borehole Privalka-4a that lacks such surface flow. Below
this depth the thermogram is essentially undisturbed.

Most of the temperature logs were recorded in the boreholes a few months after their drilling completion,
when thermal conditions in the boreholes, disturbed by the circulation of drilling fluids, had been restored to
an equilibrium state.

Only a few boreholes deeper than 500 m were available in the area of investigation to record thermal
logs. In most cases they were acquired at depths not exceeding a few hundred meters, usually from 100
to 300 m (fig. 6).

Most temperature records acquired in the studied region were recorded in boreholes 100-300 m deep.
Some logs were extrapolated to deeper horizons. Calculation of temperature values below the bottoms of
the boreholes requires knowledge of the heat flow and thermal conductivity of the underlying rocks. In most
cases the latter is a priori unknown. Therefore, it has been decided, as in the Geothermal Atlas of Europe [11],
that the downward extrapolation should not exceed 50 % of the actual borehole depth using geothermal gra-
dients recorded near the bottom-hole intervals.

As a result, the available data restrict the temperature maps within the region to a depth of only ~300 m.
A few deep boreholes (400-1000 m) in the region do not allow the construction of conditioned temperature
distribution maps for deeper levels.

97



>XypHan benopycckoro rocygapcTBeHHOro yHusepcuteta. 'eorpacus. Meonorns. 2023;1:93-106
Journal of the Belarusian State University. Geography and Geology. 2023;1:93-106

Fig. 5. Selected temperature logs of boreholes
in the Privalka and Porechye areas:
1- Privalka-4; 2 - Privalka-3; 3 - Privalka-11;
4 - Porechye-14; 5 - Porechye-17; 6 - Porechye-12; 7- Porechye-18;
8 - Privalka-5a; 9 - Privalka-1; 10 - Privalka-9

Depth, m

Fig. 6. Depths reached by thermometers in studied boreholes of the region

Temperature distribution at 100 m depth

Based on the temperature logs recorded in the boreholes of the Grodno region (see fig. 3) temperature dis-
tribution maps were compiled, which made it possible to identify the relationship between parameters of the
geothermal field and the geological features of the region.

The temperature map at 100 m depth within the Grodno region is shown in fig. 7. Temperature ranges within
it from 7 to 9.5 °C. An anomaly of low values of 7-7.5 °C is highlighted in the northeastern part of the area,
and this continues into the northern part of the Minsk region outside the eastern frame of the map. The 8 °C
isotherm can be taken as the boundary between this anomaly and an area with elevated temperature.
The distance between isotherms is 0.5 °C, which as acceptable, keeping in mind that the instrumental error of
the used borehole thermometer was +0.05 °C.

Three local anomalies of temperatures above 9 °C were identified for the depth of 100 m. These are
North-Grodno, South-Grodno (Skidel - Mosty) and Novogrudok (see fig. 7). The first two are separated by
a comparatively narrow strip of ~8.5 °C, apparently caused by some cooling of the strata by downflow water
from surface precipitation.
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Fig. 7. Temperature distribution at 100 m depth within Grodno region

A dense network of boreholes is located within the vicinity of Grodno and in the Privalka and Porechye
areas. Isotherms near and beyond the borders of Belarus with Lithuania and Poland are shown in outline only
presumably due to a lack of data.

Temperature distribution at 200 m depth
The temperature distribution at 200 m depth contrasts compared with that at 100 m (fig. 8).

Fig. 8. Temperature distribution at 200 m depth within the Grodno region.
Location of used temperature logs are shown by small circles
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As in the previous case, there is a low temperature anomaly (<8 °C) along the eastern boundary of the
Grodno region. This continues beyond its boundary eastwards to the neighbouring Minsk region. A lack of
data from southwestern Lithuania makes it impossible to show the isotherms to the north.

The temperature increases, reaching 11 °C, in the central and western parts of the region. The maximum
values (>12 °C) are observed to the north of Grodno. This anomaly stretches along the Neman valley towards
the north. Apparently, it continues into the territory of Lithuania in the direction of a positive anomaly of
temperature and heat flow, previously identified in western Lithuania and in the Kaliningrad enclave of Rus-
sia [12-14]. The small number of thermograms available from southwestern Lithuania does not allow correct
estimation of the shape and boundaries of this anomaly.

Temperature distribution at the depth of 300 m

The geothermal field at 300 m depth is shown in fig. 9. The number of temperature logs decreases with
the depth, but positive and negative anomalies are more clearly distinguished. The temperature ranges from
9 °C in the east to ~15 °C in the west, while on the map for a depth of 100 m it averages ~8 °C. The positive
anomaly in the area of the Grodno also expands to the north and to the east.

A low-temperature anomaly of ~9 °C is still observed in the eastern part of the region. It gradually increa-
ses in northwest ward direction up to values of 14 °C within the area of Grodno. Several local small thermal
anomalies are revealed, the temperature of which exceeds 12 °C.

There is a gradual temperature increase in the direction of the Paleozoic Podlasie - Brest Depression in the
southern part of the mapped region.

The southern boundary between Grodno and Brest regions crosses a vast forest area, the Belovezhskaya
Pushcha, where deep drilling was not carried out. Geothermal measurements were completed here only in
three shallow boreholes, which do not allow characterisation of the geothermal field of this territory in detail.
Therefore, isotherms in these parts of the maps have a smooth pattern.

Geothermal profiles

The position of two profiles A- Aand B - B are shown at the temperature distribution map for the depth of
300 m. Temperature isolines are plotted along them in order to identify whether there is a sufficient influence
of near-the-surface factors on the formation of temperature anomalies and to show the general tendency for
the geothermal field to change in these two directions.
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A generally monotonic increase in temperature was noted for these three considered depths from the east
to the west ofthe region in the latitudinal profile A - A. Several local peaks of low and high temperatures are
shown on them changing quite synchronously. Their centers are slightly shifted with increasing the depth,
which is apparently caused by the vertical circulation of groundwater, as there is a decrease in the downward
filtration rate of meteoric waters between aquifers as the depth increases. On the whole, for entire profiles,
a monotonic increase in temperature with depth is observed (fig. 10).

Sections along profile B - B

Fig. 10. Temperature distribution along B - B (a)
and A - A (b) profiles of the Grodno region at depths
of 100 m (blue line), 200 m (green line), and 300 m (red line)

The profile B - B reflects, on the whole, a monotonic increase in temperature at the three considered depths
from the southeastern to northwestern parts ofthe region. They also show several local peaks of low and high
temperatures changing rather synchronously. On the whole, along the entire profile, a synchronous course of
isotherms is observed against the general background of an increase in temperature with depth.

The dashed lines, shown on each ofthe profiles, characterise the general trend of temperature increase as
we approach the Grodno geothermal anomaly. Temperature distribution profiles and trend profiles were built
using the grdtrend and grdtrack modules ofthe Generic Mapping Tools software package [15; 16].

Heat flow density distribution

The map of heat flow density distribution within the area of investigation was compiled on the basis ofthe
heat flow catalogue for the entire territory of Belarus [17] in the format described in [18]. No paleoclimatic and
other corrections were applied to the catalogue data. Figure 11 represents the observed heat flow distribution
within the region without corrections.

In general, the heat flow density pattern correlates well with the temperature distributions at the depths of
100; 200 and 300 m discussed above. A low heat flow anomaly with values of25-30 mW/m2is distinguished
in the eastern part ofthe map, stretching along the eastern border ofthe Grodno region and extending eastwards.
The heat flow gradually increases from 35 to 45 mW/m2in the central and western parts ofthe Grodno region.
Local anomalies with the heat flow exceeding 45 mW/m2were identified and with values of >50 mW/m2at the
junction ofborders between Belarus, Lithuania and Poland. A single value of 52 mW/m2was observed in its
central part [19]. This anomaly apparently continues into Lithuania and, possibly, it reaches a high heat flow
anomaly within western Lithuania and the Kaliningrad enclave [12; 14].

To show a possible origin of the positive heat flow anomalies, a map of the distribution of granitoid and
bastomylonite massifs composed of rocks such as granites, gneisses, crystalline shists (fig. 12) reflecting plastic
deformation at the surface ofthe crystalline basement [20] was combined with contours of observed heat flow.

Boreholes, in which the heat flow density was determined and indicated heat flow anomalies in central and
western parts ofthe region, are commonly within or in a close proximity to the granitoid bodies.
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Fig. 11. Heat flow density map

Fig. 12. Locations of the studied boreholes (small circles)
and heat flow contours on a map of granitoids (red)
and blastomylonites (green) in the crystalline basement
of the Grodno region (after [20], simplified)
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Felsic rocks (e. g. granitoids), compared with basic rocks, contain an increased concentration of long-lived
radioactive isotopes of uranium, thorium and potassium [21]. An increase ofthe heat flow density in these areas
might be explained by radiogenic heat production, creating local positive thermal anomalies. We measured
the concentrationof U, U, Thand K inthe laboratory forafew tens ofrock samples from the crystal-
line basement ofthe Grodno region which showed a similar correlation [22; 23]. However, we had no samples
for analyses from the crystalline basement for boreholes where the heat flow was determined.

Discussion and conclusions

When constructing temperature distribution maps, some temperature logs for shallow boreholes were
extrapolated to deeper horizons. The calculation of temperature values below bottoms of boreholes requires
knowledge ofthe heat flow and thermal conductivity ofthe underlying rocks. The latter is a priori unknown.
Therefore, it was decided, as with the Geothermal Atlas of Europe [11], that downward extrapolation, based
on the geothermal gradient actually reached by the thermometer in its lowest intervals, should not exceed 50 % of
the borehole depth. Ifthis condition was not observed, the temperature logs were rejected. Also, thermograms
of boreholes with disturbed thermal conditions were not used. Locations of boreholes with thermograms for
preparation of temperature distribution maps for horizons of 100; 200 and 300 m depth are shown by circles
in these maps.

The temperature in the region monotonously increases with depth, while preserving the general features
of the thermal field. The anomalies identified in the 100 m map persist for depths of 200 and 300 m. Some
changes in the configuration of isotherms with depth are observed. They result, firstly, from a decrease in the
number ofthermograms used with increasing depth and, secondly, by reduction with depth in infiltration rates
of meteoric waters. The extensive low temperature anomaly in the eastern part of the region and the Grodno
positive thermal anomaly persists in all three maps. A pattern ofthe heat flow density distribution corresponds
to them. The highest heat flow up to 50 mW/m2was observed in the northern part of the Grodno anomaly.
Contrary, an extensive low anomaly of 30-35 mW/m2is present in the eastern part of the region. The heat
flow data based on borehole temperature logs closely along the Poland - Grodno region border are not known,
a similar situation exists in the southern border area of Lithuania. This does not allow tracing reliably isotherms
and heat flow contours beyond borders of Belarus.

The spatial variability in heat flow was compared with the development of granitoid and blastomylonite
massifs in the crystalline basement of northwestern Belarus. A satisfactory correlation exists between positive
thermal anomalies and the location of granitoids containing higher concentration of long-lived radioactive
isotopes, for example, within the granitoid massif of Mosty. The decay of radioactive elements produces
thermal energy and leads to an increase in the observed heat flow [24; 25]. Determinations of radiogenic heat
production in the western part ofthe Grodno region (ranging from 0.2 to ~2.0 [TWm3) were performed earlier
on a small number of samples from the crystalline basement [22; 23]. However, neither samples nor gamma
ray logs were available from studied boreholes drilled within the Grodno geothermal anomaly, nor from other
granitoid massifs of the region. This does not allow more detailed analysis of the contribution of radiogenic
heat production to the total heat flow within this area.

The temperature maps for mentioned depths and heat flow density, considered above, were constru-
cted using the Generic Mapping Tools software package [15; 16]. This study has shown the heterogeneity
of the thermal field of the Grodno region, the crystalline basement of which is represented by Precam-
brian rocks. The main role in the formation of anomalies at shallow levels is played by near-surface fac-
tors, such as the circulation of ground and meteoric waters and, probably, the influence of paleoclimatic
factors related to the Weichselian glaciation [10; 26]. The role of the latter factor has been studied in Po-
land in the boreholes Krzemianka-1GH-1, Udryn-PIG-1 and others drilled within the Suwatki Massif (Su-
walki County, Podlaskie Voivodeship) in the northeastern part of the country near the junction of the bor-
ders of Poland, Lithuania and the Kaliningrad enclave [10; 27]. For this region, it was shown that during
the last glaciation, the temperature ofthe Earth’s surface dropped to around -10 °C and there developed a zone
of permafrost. The temperature logs indicated temperature inversion within a depth interval of 350-450 m [10].

The paleoclimatic correction was fulfilled by for all of Europe [26]. It was shown that for this entire region
an average correction is quite sufficient (uncorrected heat flow: 56.0 mW/m2, SD 20.3 mW/m2; corrected heat
flow: 63.2 mW/m2 SD 19.6 m/Wm2). From small-scale maps of corrected heat flow, it is possible to estimate that
within northwestern Belarus the corrected heat flow values could be around 10 mW/m2higher than uncorrected
ones. A more detailed map of the paleoclimatically corrected heat flow for the Polish area was published by
J. Szewczyk and D. Gientka [28]. There is no detailed data on the Polish side near the Grodno region. These va-
lues, according to the interpolation used in this map, are around 10-15 mW/m2higher than uncorrected ones.
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Heat flow values obtained from shallow boreholes ofthe Grodno region (mostly <300 m deep) are under-
estimated and require corrections. There are no wells deeper than 1000 m within this region. The maps (see fig. 11
and 12) were compiled using the observed heat flow data not subjected to corrections for paleoclimate, ground
water circulation, etc. It is planned to correct such estimates and presentthem in a separate paper for the whole
territory of Belarus. The paleoclimatic correction for the Grodno region, which covers ~12 % ofthe country,
may not be representative.
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_ TEONOIO-NreHETMHECKOE MOAE/INPOBAHWE
KAMHO3ONCKNX OTNOXEHNW BPECTCKOW OBJTACTN
C NMIPMMEHEHVMEM NMH®POPMALNMOHHBLIX TEXHOJ/IOT 1

A.H.MAEBCKASX M.A. BOTJACAPOBL2, /. 0. METPOB2, H. H. LUEW K02

FbpecTCcKuii rocyaapCcTBeHHbIV yHuBepcuTeT uM. A. C. MywkKunHa,
6yn. KocmoHnaBToB, 21, 224016, r. bpecT, Benapychb
2bpecTCKuUiA rocyfapCTBEHHbIN TEXHUYECKNIA YHUBEPCUTET,
yn. MockoBsckas, 267, 224017, r. bpecT, Benapycb

PackpbITbl 06U e NPUHLUMNBLI NPUMEHEHUS UHDOPMALUOHHbLIX TEXHONOTUA AN CO3[JaHUsA Te0Noro-reHeTuYecKoi
MOAENN KalHO30MCKNX OTNOXEHWUA BpecTckoi o6nacTu Kak Tonuwim, obnagaroliein npakTMUYECKMM MOTeHUManom Ans
OCBOEHMA W NMPOrHO3a HOBbLIX 3aNneXel MUHEPanbHOrO Chipbsi B pernoHe. Ha ocHoBe HanbGonee NOJIHbIX MaTepuanos
reosornyeckoro 6ypeHusa cosgaHa nepsas LugpoBas reonoro-reHeTu4eckas MofeNb pernoHa, No3BOAMBLLAS MOBbICUTb
NpoAYKTUBHOCTb PaboTbl C UMEK LW UMUNCS Te0N0ro-pa3BefiOuHbIMU AaHHBIMUW (B CPAaBHEHUW C NPUMEHSABLUECS paHee
py4HO 06paboTKON), feTannm3npoBaTb 0COBEHHOCTM CTPOEHMS KalHO30MCKOW TONLW W nccnesyemoii TeppuTopun, ycTaHo-
BUTb MepCNeKTUBbLI MPUPOCTa HOBbIX 3a/eXeil 06LLepacnpoCcTpaHeHHbIX NOE3HbIX UCKOMAaeMbiX U CPOPMUPOBATL CEPULD
LMD POBbLIX KapT, 0TpaXxatw LW WX NPOCTPAHCTBEHHYO N10Kann3aLui0 BbiSIBNEHHbIX 3a/ieXeil HepyAHOTo chipbs. MMpeano-
naraeTcs, YTO co3fjaHHas MOAe/Nb, C O4HOW CTOPOHbLI, MO3BONUT NAAHUPOBATh Aa/bHelllee U3yUYeHNEe Heap permoHa ans
pa3BUTKA ero MUHepanbHO-CbIpbeBOM 6a3bl, a C 4PYroii CTOPOHbI, MOCAYXUT Ka4eCTBEHHO OCHOBOW ANa o6ecneyeHUs
3aMHTEepecoBaHHbIX OpraHM3aLnii MHQopMaL e 0 NepcneKTUBHbIX 3a/ieXax 06LuLepacnpocTpaHeHHbIX NONE3HbIX NCKO-
naeMmblX B 06nacTu. Mpouegypa peanvsaynm Mogenn no NpeanoXKeHHON MeToANKE BKAOYaeT WecTb 3TanoB (0T npejBa-
puTenbHoW 06paboTKM faHHbIX A0 BepudmKaLuy pe3ynbTaToB) U NpegycMaTpuBaeT co3jaHne Modeny B 06beMHOM Buae
(3-3a MHOTOCNONHOW CTPYKTYPbl UCMOMb3YEMbIX T€00TMUYECKUX AaHHbIX), & TaKXe ee TpaHC(HOopMaL o B ABYMEPHbI
thopmat (Hanbonee LOCTYNMHbIA ANA aHaNM3a 3aMHTEPECOBAHHbIMMW OpraHusayuammn). MonyyeHHble B X04e MOAeMPOBaHUSA
W NpejcTaB/eHHble B BULE HECKONbKUX MPUMEPOB pe3ybTaTbl MOKa3biBalOT 3(PEKTUBHOCTb MPESN0XEHHON METOAUKH,
KOoTOpas MOXeT 6biTb MPUMEHeHa NpU NPOBeAEHNM NOJOBGHbBIX UCCNeJ0BaHUI B Apyrux pernoHax benapycu.

Kniouesble cnosa: bpectckasn 06nacTb; KailHO30MCKMNE OTNOXEHUA; Fe0n0ro-reHeTnyeckas MOAENDb; VIH(bOpMaLI.I/IOH-
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CTOPOXAEHWA MUHEPanbHOr0 Cbipbsi» FOCYAAPCTBEHHOW MPOrpaMMbl Hay4YHbIX MCCNefoBaHWU «lpupogHble pecypchl
N oKpyXatouasa cpega» Ha 2021-2025 rr. (Ne roc. pernctpaumn 20211417).

GEOLOGICAL AND GENETIC MODELLING
OF THE CENOZOIC DEPOSITS OF THE BREST REGION
USING INFORMATION TECHNOLOGIES

H.M. MAYEUSKAYAg M. A. BAHDASARAUab,
D.A. PIATROUbB M. M. SHESHKAD

Brest State A. S. Pushkin University, 21 Kasmanawtaw Boulevard, Brest 224016, Belarus
bBrest State Technical University, 267 Maskowskaja Street, Brest 224017, Belarus

Corresponding author: M. A. Bahdasarau (bogdasarov73@ mail.ru)

The general principles of using information technologies to create a geological and genetic model of the Cenozoic
deposits of the territory of the Brest region, as a stratum with practical potential for the development and forecasting of
new deposits of mineral raw materials in the region, are disclosed. The relevance of the work lies in the creation of the
first digital geological and genetic model of the region based on the most complete geological drilling materials, which
made it possible to increase the productivity of working with the available geological exploration data (in comparison
with the previously used manual processing), to detail the features of the structure of the Cenozoic strata of the study
area, to establish its prospects for the growth of new deposits of common minerals, and to form a series of digital maps
reflecting the spatial localisation of the identified deposits of non-metallic raw materials. It is assumed that the created
model, on the one hand, will allow geologists to plan further exploration of the subsoil of the region for the development
of its mineral resource base, on the other hand, it will serve as a qualitative basis for providing interested organisations
with information about promising deposits of common minerals in the region. The procedure for implementing the model
according to the proposed methodology included six successive stages (from preliminary data processing to verification
of the results obtained) and provided for the creation of a model in volumetric form (due to the multilayer structure of
the geological data used), as well as its transformation into a two-dimensional format (which is the most accessible for
analysis by interested organisations). The results obtained in the course of modelling and presented in the form of several
examples in this paper show the effectiveness of the proposed methodology, which can later be used when conducting
studies similar to this one in other regions of Belarus.

Keywords: Brest region; Cenozoic deposits; geological and genetic model; information technology; digital maps;
common minerals.
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BBegeHune

KaliHo30licKMe OTN0XEHUA, KOTOPbIe B BULE Yex/la pa3HON MOWHOCTY NepeKpbliBaloT 601ee ApeBHUe CTpaTU-
rpauyeckne o6pasoBaHus, WMPOKO pacnpoCcTpaHeHbl Ha TeppuTopun bpectckoit o6nactu. OHU NpeACcTaBNEeHb
[OCTATOYHO CNOXHbLIM KOMNIEKCOM pa3HodaymmanbHblX MOPCKUX U KOHTUHEHTaNbHbIX MOPOA. JINTONOrMYecKoe
pa3Hoo6pa3ne KaHO30MCKUX OTNOXEHUI MO3BONSET paccMaTpMBaTh UX B KaYecTBe NepCcCrneKTUBHOW pecypCcHO
6a3bl NONe3HbIX UCKOMAaeMblX pernoHa (B nepByt o4Yepedb CTPOMUTENbHbIX MaTepuanos).

HecmMoTpa Ha 3HAaYUTeNbHbIA 06bEM HAKOMNEHHON MHpopMayuum 06 0CO6BEHHOCTAX CTPOEHMUSA KalHO30M-
CKOW TONW M 1 ee MUHEPAareHWYeCKOM NOTeHLMane, 3y4YeHHOCTb OTAENbHbIX TEHETUYECKUX TUMOB OTNOXEHU
B rpaHuuax o6nactu AsBngeTca HejOCTaTOYHOM, YTO onpejensieT akTyanbHOCTb UCCNef0BAHWNI, HanpaBAeHHbIX
Ha fjeTannsaunto CTPOEHUSA JaHHbIX OT/IOXEHWUI B LLeNAX MPOTrHO3a U OLEHKW MUHEPaNbHO-CbIPbEBOT0 MOTEHL M-
na o6nactu. Ha coBpeMeHHOM 3Tane Hambonee OoNTMManbHO 3ajjavya OLEHKW NepcneKTUB NpuUpocTa 3anacos
NoNe3HblX NCKOMAeMblX Ha TEPPUTOPUN MOXET 6GbITh pelleHa C UCNONb30BAHNEM UHPOPMALMOHHBIX TEXHO-
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NOruii, KOTOpble MO3BO/IAKOT HE TOMbKO COKPAaTUTb BPEMS, HEOOXOAMMOE A1 BbINO/IHEHUS NOJ0OHBLIX PaboT
BPYYHYIO, HO M 3a4acTyr0 MPUHUUNNANLHO YNYULINTb afleKBATHOCTb OTPAXKEHUA FE0/I0rMUYECKOro CTPOeHUs
Tepputopmun. Kpome TOro, BaXKHbIM NPeMMYLLLECTBOM NPUMEHEHUS KOMIMbIOTEPHbLIX METOL0B MOAENNPOBaHUSA
B peLleHnmn 3aaa4y NporHosa ABASETCH TO, YTO MOCTPOEHHbIe TaKUM CNOCO60M MOAENU Nerko noafarTcs
KOPPEKTMPOBKE MO Mepe NojyyYeHUs HOBbIX [aHHbIX, TeM CaMbIM MOBLILLIAETCA ONepaTUBHOCTL 0GHOB/IEHUS
KapTorpajuyecknx matepmanos.

K HacTosLemMy BpeMeHU OblT HAKOM/EH OOLUIVPHBIA OMbIT B CPEpe peLleHns 3agaqum KOMMNbIOTEPHOTO reo-
NOrMYecKoro MofennpoBaHns AN NPOrHo3a NonesHbIX UcKonaeMbix. OfHaKo pa3paboTaHHble 1 JOKa3aBLumne
CBOIO NPaKTUYECKYI0 3PPEKTUBHOCTL NOAXObl OPUEHTMPOBAHLI MPEUMYLLECTBEHHO HA MOJENMPOBaHNe Heap
TeppPUTOPUIA pasMeLLLeHUA 3a/1eXEN FOPHOYMX MY PYLHbLIX BUAOB Chipbs [1-4] 1 B MeHbLUER cTeneHy NPUMEHUMBI
415 MOAENNPOBaHNA HeAp TEPPUTOPMIA pa3MeLLLeH s 06LLepacnpoCTpaHeHHbIX MOME3HbIX UCKoMaeMbIX [5; 6].
370 06yCNOBAEHO, C OLHON CTOPOHbI, rOPa3f0 MEeHbLIVMMN 06beMaMy (PUHAHCUPOBAHUSA TaKNX NCCNEeLOBaHNIA,
a C 1pyroi CTopoHbl, cneundmrKoi reonHgopmMaLnoHHbIX cuctem (FTNC), Tak Kak 60/1bLLIOE KONNMYECTBO Npea-
CTaBNEHHbIX B HUX MHCTPYMEHTOB pa3pabaTbiBa/MCb B KOHTEKCTE 3afay HedTepasBefku, rae ceTb AaHHbIX
ABNSAETCA NIOTHOW U paBHOMEPHOW. MpuMeHeHMe NOLOOHbLIX NHCTPYMEHTOB MO OTHOLUEHWUIO K PefKOW, He-
0 HOPOAHON, pa3pexeHHON CeTh AaHHbIX (YTO Hanbonee xapakTepHO A4/ 06L,epacnpoCTPaHEHHbIX PeCypcoB)
3a4aCTyH0 HEBO3MOXHO. B CBSi3W C 3TUM PEKOHCTPYKLUMSA CTPOEHUS Hefp M Co3faHue MOZeneil NporHosa Ha
OCHOBE TaKUX AaHHbIX NPOLO/MKAOT 0CTaBaTbCA HETPUBUANBHBIMU M aKTYalbHbIMUW 3afavyamu, TpebyoLwumm
rny6boKoro npeABapuTeIbHOrO Hay4YHOro aHanM3a, cMcTeMaTm3auny 601bLLIOro 06bemMa MHGopMaLUm 1 Npu-
MEHEeHWs cneunanbHO pa3paboTaHHbIX arTOPUTMOB, METOAMK M TEXHO/OTWIA.

McxogHble gaHHble

ViHthopmaLMoHHY0 6a3y nccnefoBaHust COCTaBMAM MaTepuabl 6ypoBOii N3y4YeHHOCTY TeppuTtopum bpecT-
CKol obnactu, npefoctaBneHHble HCTUTYTOM npupogononb3osaHus HAH Benapycu n HayuHo-npoussoa-
CTBEHHbIM LIEHTPOM M0 reonoruy. icnonb3yemble 413 MOAENMPOBaHWS AaHHble OT/IMYalTCA 60/1bLLIMM 06LEMOM
(npegcTaBneHa uHgopmaLus 6onee yem o 20 xapakTepuctukax 5000 CKBaXXMH, NPUBELEHO MOrOPU3OHTHOE
onmMcaHne MMTOTMNOB B pa3pese KaXKAoi CkBaXxmHbI (Bcero 40 590 3anuceid)), TUNOAorMyecKnm pasHoobpasnem
(BaHbl CBEleHUA B YMC/I0BOM 3HAKOBOM U YMC/IOBOM 6e33HaKOBOM BULE, a TaKXe B BUfe AaTbl, BPEMEHU, TeK-
CTa u Ap.) 1 0COObIM reonpoCTPaHCTBEHHbLIM KOHTEKCTOM (NMpeAcTaBineHa MH(OPMaLMsi 0 MPOCTPAHCTBEHHOIA
nosvumn (LWMpoTa, JONroTa) CKBaXKUH, YTO NO3BONSET UAEHTUMULMPOBATL UX MOSIOXKEHWE HA MECTHOCTH).
MpumeHseman Ans MOAENMPOBaHNA CeTb CKBaXKMH HEPaBHOMEPHO NOKPbIBaa BCHO TeppUTOPMIO 061acTu: Ha
0fHUX yyacTKax OHa fBNSfach 4OCTAaTOYHO MNIOTHOW, a Ha APYrUX YYacTKax - KpaiHe paspeXKeHHO.

B Lenax oueHKN KOPPEKTHOCTU BbIMOJHAEMbIX B NPOLECCe MOAENNPOBAHUA MOCTPOEHMWIA YUNTHIBAIUCH
HaKOM/EHHbIE B XOA4€ MHOrO/IETHNX MCCNef0BaHMA 0BLIMPHbIE MaTepuabl O Fe0IOTMYECKOM CTPOEHUM 06-
nactu. B yacTHOCTW, co3faHHble B MpefblayLine rofbl NPOrHO3HO-MUHEpareHM4Yeckne KapTbl TEPPUTOPUN
(npepBapuTensHO oumMgpoBaHHbIe 1 fo6aBneHHble B Be6-cpeay ArcGIS 10.5) npumeHsnnch 4ns sepugukalmum
NoSyYeHHbIX pe3ynbTaTos.

MeToayKa NoCTPoeEHUA
LMPOBOI reosoro-reHeTUYeCKom mMmogenm

Mpoueaypa NOCTPOEHNS LUGPOBOIA Feonoro-reHeTMYeckon Moaenn KaiiHO30MCKOM Tonwm bpecTckoii
0651aCTV Ha OCHOBe pa3paboTaHHOW M NPeANOXEHHON B HACTOALLEM UCCNeL0BaHMN METOAMKM BKKOUana He-
CKO/IbKO 3Taros.

3Tan 1: 06paboTkKa faHHbIX. cxogHble faHHbIe NpeABapuTe/ibHO 06paboTaHbl (BbINOHEHA KOPPEKTUPOBKA
cTpaTurpauyecKnx Ha3BaHWi N MHAEKCOB COMNAacHO akTyasbHOM CTpaTUrpauyueckol cxeme, COPMUPOBaHBI
CTONGLbI «KPOB/S CMOA», «MOAOLLBA CNOS» A1 FTOPU30HTOB, OTAEN0B, CUCTEM U PACCUUTaHbI X a6COMIOTHbLIE
OTMETKM) 1 umnopTupoBaHbl B M'MC-060n04uky ArcGIS 10.5 [7]. B TIC-cpefie npon3BeieHa reoctaTucTmyeckas
06paboTKa Habopa AaHHbIX, HanpaB/eHHas Ha NOUCK BbIGPOCOB B HMX [8], AN15 NoNyyYeHNs MakKCUManbHO Kop-
PEKTHOW pe3ynbTupytoLei moaenu (6e3 UCKaXkeHWiM), a TakKe 3aKoAMpPOBaHa MHGopMaLMs 0 IMTONOTW Nopo,.

Heob6xoaumocTb pa3paboTKu CUCTEMbI KOLOB (Ba/IMAHbLIX 3HAYeHWI) AN NUTONOMMYECKUX TUMOB NOpos
00ycnoB/fieHa TeEM, YTO B UCXOLHOM 6a3e faHHbIX CBeAeHMUS BblNN NpeAcTaBieHbl B ONUcaTeslbHOM Buge. 310
He M03BOJIAN0 NCNONL30BaThL MX HANPSAMYIO ANS CO34aHUA npegnonaraemoi Mogenu. Mpoueaypa KogupoBaHus
BK/IHOYana pa3paboTKy CUCTEMbI KOLOB C Y4YETOM MH(OPMaLM 0 MOPOLHOM COCTaBe OT/IOXKEHWI, MPeACTaBNEHHO
B 6a3e AaHHbIX (CM. Tabnuuy), nobaBneHMe MONYYEHHON CUCTEMbI KOAOB B aTPUOYTMBHYIO TabnauLy cnos co
CKBaXXUHamu ¢ nomoLbio nHeTpyMeHTa calculated field, a Takke hopMmumpoBaHve LOMeEHa KOAUPOBaHHbIX
3HAYEHWIA N MpUCBauBaHMe ero Nosto, COAePXKaLLeMy 3aK0LMPOBaHHbIE AaHHbIE.
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CucTeMa KoavpoBaHUs MH(opMaLum
0 IMTONIOTUYECKMX TUMAxX Mopof B 6a3e faHHbIX
«BypoBasi U3yueHHOCTb TeppuTOopUN BpecTcKoi 06nacTm»

The system for coding information
on lithological types of rocks in the database
«Drilling studies of the territory of the Brest Region»

Kog JlnTonornyeckunin Tun
1 BanyHHO-raneyHble 0TN0XEHUA
2 MuHa
3 nuHa, yrons
4 paBuiiHO-raneyHble OTNOXEHUS
5 Meprensb
6 MecyaHo-rpaBuiiHble cmecu
7 Mecok
8 MecoK rnayKoHUTOBO-KBapPL,EBbIA
9 Mecok KBapLeBblii
10 Mecok, rMnHa
11 Mecok, yronb
12 [Mecok, yronb, rnnHa
13 MecyaHO-rpaBUiiHO-raneyYHble 0T0XEHUS
14 CYTrNNHOK MOPEHHbI
15 CYrnnHOK 1 cynecb MOpPEHHbIE
16 Cynecb MOpeHHas
17 Cynecb MOpPeHHas ¢ rNUHON
18 Topd
19 Yronb

B 3aBepweHne o6paboTaHHas 6a3a JaHHbIX 6Gblfla 3KcnopTupoBaHa B hopmaTe CSV Cc BKNHOYEHHbLIMU B Hee
CBeleHNsIMU 0 Habope reoNoro-pa3Be0UYHbIX CKBaXWH (MH(opMaLnsa o reorpaMueckux KoopamHatax, rny6uHax
pacnonoXeHUs NOAOWBbLI U KPOBAU NUTONOTUYECKUX CNOEB, NepeyeHb KOLOB NMTONOTUMN NO BEPTUKANbHBIM
0CSIM KaX[J0W CKBa>KNHbI).

oTan 2: popmuposaHue SD-mogenn. MOCKONbKY MCMNONb3yeMblii 419 MOAENUPOBAHUA HABOP AaHHbIX
MMen MHOTOCNOWHY CTPYKTYpY, YTO HE NO3BOAMNO MPUMEHUTb UX HANPAMY ANS CO3[aHUA ABYMEPHbIX MO-
BepXHOCTel, ABNAO W MXCA Haubonee AOCTYNHBIMU U MPUBbLIYHBIMU C TOYKW 3peHUN aHann3a Npo@UNbHbIMMK
cneymanuctamu, 6olna chopmmpoBaHa o6beMHas NPOCTPAaHCTBEHHAN reonoruyeckas Mojenb KaliHO30MCKOM
TONLW MW pernoHa, Kotopas BbiCTynaeT NPOMeXYTOUYHbIM 3BEHOM, 06ecneynBaO LM BO3ZMOXHOCTb NOCNEAYIO -
ero nepexoja K Knaccuyeckoi fBYMepHOW Mogenu.

Tak Kak Ha OTAeNbHbIX yyacTKaxX CeTb AaHHbIX GYPOBOW M3Yy4YeHHOCTU TeppuTopuu bpecTckoit o6nactu
ABNSiNacb pa3pexeHHOW M HEOAHOPOAHOMW, MpoLuecc co3faHUA 06bEMHOW MoAenn 6bIN CONPSAXEH C PAAOM
TPYLHOCTEN, AOCTATOYHO 4acTO BO3HMKAK LW MX NPU MOAENMPOBAHUN HeAp TePPUTOPUIA pasmelteHuns obule-
pacnpocTpaHeHHbIX NONEe3HbIX Mckonaembix [9; 10]. B yacTHOCTU, M3-3a CNeLNBUKN JaHHbBIX GbINIO HEBO3-
MOXHO MCNONb30BaTh YXe 3apeKoMeHAOBaBW Me cebf Ha NpaKTUKe TOTOBbIE MHCTPYMEHTbI, MPeACTaBNEHHbIe
B cneunann3npoBaHHblXx TMC, nan NpMMeHUTb aBTOPCKWE YMCNeHHble mogenu [6; 10; 11] BBuAY MX y3KOMU
HanpaBNeHHOCTHU.

Mpo6nema 6blNa peweHa B pe3ynbTaTe 06bEMHOr0 MOLEIMPOBaHUA Ha OCHOBe fumarpamMmsl BopoHoro,
KoTopas B o6uieM Bupe npeactaBnseT cob6oll pas3bueHue npocTpaHcTBa Ha fuelikn BopoHoro. Kaxpgas us
A4yeek BopoHOro ABnseTCA reOMeTpUYECKNUM MECTOM TOYEK, PACMNONOXEHHbIX 6AKXe K JAHHOMY 06bEKTY, YeM
K OCTanbHbIM. B KauecTBe Mepbl 61M30CTU UCNONb3YyeTCA eBKANAOBO paccTosAHUe, a Asuelikn BopoHoro npeg-
CTaBNAT CO60W TpeXMepHble BbiNYyK/Able MHOFTOTpaHHUKN [12; 13].

Ldunarpamma BopoHOro ycnewHoO NPpUMEHSeTCA B Pa3IMUYHbIX 061aCTAX 3HAHWI: hU3nNKe, MaTepuanoBefeHunu,
61MoN0rnmn, KOMNbOTepHOW rpauke n ap. He MeHee 3 peKTUBHbIE pe3ybTaTbl €e UCMONb30BAHUS OTMeYatl TCA
npu MOAENMNPOBAHUMN NOA3EMHBIX TEONOTNYECKUX CTPYKTYpP, UTO MOATBEPXAaeTcAa PaKTUMYECKUMU NpumMmepamu
PEKOHCTPYKLWUMN CTPOEHMUS HELP HA OCHOBE HEOAHOPOAHbLIX CeTell faHHbIX 6ypeHus [11; 14].
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B cneumanusnpoBaHHOI Hay4YHOI nTepaType NPeACTaBNEHO MHOXECTBO arOPUTMOB MOCTPOEHMSA Auarpam-
Mbl BOPOHOr0, MMEeLWNX pa3Hy BbIYUCAUTENbHYO CNOXHOCTb1[15-17]. Co3gaHue gnarpammbl BopoHoro,
npegHa3Ha4YeHHOI AN 06bEMHOI0 MOAENNPOBaHNS 0CO6EHHOCTEN CTPOEHMS KaliHO30MCKOI TONLLM TEPPUTOPUN
BpecTckoii 0bnacTu, NPOM3BOAMIOCH C UCMOJIb30BaHWEM CaMOCTOATENbHO pa3paboTaHHOrO MOAY/S Ha A3bIKe
nporpaMmMmupoBaHust C++ 1 6ménnoTekn Voro++ 0.4.6 ¢ OTKPbITbIM UCXOAHLIM KogoM [18].

Pa3paboTaHHbIN MOAYNb GblN peann3oBaH Ha OCHOBe H6ecniaTHOro NPOgeccCoHaILHOr0 OTKPbLITOro Npo-
rpaMMHOro obecreyeHusi Blender, NpefHa3Ha4eHHOro A4/ CO34aHNA 1 pefaKTMPOBaHNA TPEXMEPHOI rpa-
thukun. HenocpeCTBEHHO MpoLuesypa MOLENNPOBaHMSA C UCNONb30BAHWEM HAMWCAHHOro CKpUNTa BKAOYana
crnegytoLine Lwaru.

LW ar 1: umnopT Habopa TOYeYHbIX JaHHbIX 6ypeHus u3 tainna hopmata CSV, chopMMpoBaHHOIO Ha npe-
Abloylem aTane.

LLlar 2: pasmeLLeHne 3arpy>XeHHOro Habopa TOUEK C y4eTOM UX KOOPAWHATHOM NPUBA3KM Ha BEPTUKa/IbHbIX
0CAX CKBaXXMH MEXAY NOJOLLBOWA U KPOB/EN KaXXAOr0 U3 UTONOTMYECKUX COEB.

LW ar 3: gopmupoBaHne Habopa BbIMYK/bIX MHOTOFPaHHUKOB BOKPYT KaXX0N TOUKM.

LW ar 4: pasgeneHve chhopMmpoBaHHOIo NPOCTPaHCTBA Ha LiBETHbIe 06/1aCTW B COOTBETCTBUM C KOLOM TMNa
nopos, NPUCYLLEro KaxnoMy MHOIOrpaHHUKY.

3aBepLueHreM paboTbl CTano NOCN0MHOE (C YKa3aHHbIM (DUKCUPOBaHHbLIM LIAroM no rnybuHe) pasbueHue
TPEeXMepHOro NPOCTPaHCTBA Ha HA6OP PacTPOBbLIX NOBEPXHOCTEN C 3IeMEHTAMM 3aflaHHbIX FOPU30HTANTbHbIX
pasMepPOB M YNCEHHO 3aKOAMPOBAHHOM NMMTONONMYECKON MHhopMaLein Ans Nnocneayowero aHanmsa cpeg-
ctBamu 'NC. LWar pas6éueHus 1 M. [laHHas BefiM4MHaA COOTBETCTBYET MUHMMAaNbHOMY NPUemMaeMoOMyY ANs 40-
6blUM 3HAYEHWIO MOLLLHOCTY MPOAYKTUBHOM TOMLLM MO OTHOLLIEHUIO K 60/IbLUMHCTBY 06LL,epacnpoCcTPaHeHHbIX
none3HbIX nckonaembix [19]. Becero 6b110 chopMmpoBaHo 279 pacTpOBbIX COEB (Ha OCHOBaHMMW MaKCUMasbHO
OTMETKM YCTbSl CKBaXMUHbI 411 AaHHOW TeppuTopuK). [N TeX y4acTKOB peruoHa, rae paktmyeckme 0TMeTKM
penbega 6bIn HKe 3HaveHus 279, auelikaM npuceamBanoch 3HadeHne -9999 (HeT gaHHbIX). Cdhopmupo-
BaHHbIi B pe3y/ibTaTe Hape3kn TPEXMePHON MOAem Habop pacTPOBbLIX CMOEB 1ito lo gy 3KCMOPTMPOBANCA
B thopmaTe ASC. MTOroBble pacTpoBble COM UMeNU pasmep f4yeek 1x 1Kw.

JTan 3: 06paboTka Habopa haiinos opmataASC B TMC-060104Ke ArcG IS 10.5. [JaHHbIA 3Tan Hanpas/eH
Ha NOAroTOBKY Habopa pPacTPOBbLIX CMNOEB litolo gy K YMCNEHHON 006paboTKe. [N 3TOro B NpOrpammHyto
060/104KY ArcG IS 10.5 3arpy>keH pacTp, NpeAcTaBNAOLWNIA Hanbonee rny60KNiA CMON KaliHO30MCKOWN TOMLLM.
Mocne 3arpy3ku pacTpa c MOMOLLbIO MHCTPYMEHTAraster to point MPOU3BELEHA €0 NPOCTPAHCTBEHHAS
NPMBA3Ka 1 BbINO/IHEHA TpaHC(opMaLna B HA60P TOUEUHbIX NMPOCTPAHCTBEHHbLIX 00BLEKTOB, e KaXKaas Touka
COOTBETCTBOBA/A LiIEHTPY AYeliKW, KOTOPYHO OHa NpeAcTaBnsna. 3aTeM C UCMONb30BaHUEM UHCTPYMEHTa e x trac t
multi values to points 3HAYEHWS YLLK BCEX MOCNEAYIOLNX PACTPOB N3BMEYEHbI B CHOPMUPOBAHHBIA
Habop ToYeUHbIX 06bEKTOB. [onyyeHHas B pe3ynbTaTe Npeobpa3oBaHMsl PacTPOBbIX MOKPbITUIA 6a3a AaHHbIX
«LitoKod», cocToswas n3 87 620 3anuceii, 6bina akcnopTuposaHa B popmate DBF. [ns aBTOMaTM3aLUmMm 1 ycko-
peHuns 06paboTku Habopa thairinos hopmata ASC B npunoxeHnm ModelBuilder FAC-060M104KM ArcG IS 10.5
CO3AaH NHCTPYMEHT o6pa6oTka ASC.

JTan 4: 06paboTka 6a3bl JaHHbIX «LitoKod». [ns 06paboTKu NONyUYEHHOr0 MaccuBa AaHHbIX, B TOM Yuche
peLleHns Npo6emMbl MHOTOCNOMHOW CTPYKTYPbl AaHHbIX, Gbl NCMOMb30BaH MPOrpaMMHbI/ NMakeT Wolfram
M athematica. [1pouesypa BK/toUana ciegytoLue waru.

LW ar 1: umnopT maccuBa AaHHbIX B hopmaTe DBF.

LU ar2: pasgeneHue 3arpy>XeHHOro maccuBa gaHHbIX Ha NoAHAb0p coordxy M NOAHAGOP m ass.[logHabop
coordxy OObEAWMHSET B OTAE/bHbIE MOACMMNCKM 3HAYeHMS X'y KOOPAMHAT MO KaXKAO0W TOUKe:

{{23.875, 52.630}, {23.884, 52.6307%} {.} ..}

MogHabop mass MNpeacTaBnseT cob6oi Habop uenein u3 279 3nemMeHTOB C 3aKOAMPOBaHHLIMU AaHHbLIMU
0 NINTONOTW NOPOA B KaXJ0W KOOPAMHATHOM TOUKE:

{{.s, 8, 8, 8, 7, 7, 7, 7, ..} {..8, 8, 8, 8, 8, 7, 7, 7.}, {.3} .}:

LW ar 3: pacyeT hakTMUECKMX OTMETOK pesbeda B KaxAol Touke KoopauHat. C y4eTOM TOro 4To Ha-
pes3ka TpexmMepHoli MOAenyu NPon3BOAMAack N0 CaMoli MakCUMa/bHOW OTMETKE YCTbSl U3 Habopa CKBaXKUH,
OblNY BblUMC/IEHBI (haKTUYECKMEe OTMETKY penbeta AN KaxX L0 KoopauHaTbl. C 3TOM Lefiblo KaXKAbIA CMcoK
13 NofHabopamass 3aMEHSNCA HA CMMCOK Nap, COCTOALLMX M3 3/1eMeHTa (Koga IMTON0rMKn) U KOMYecTsa ero
MOBTOPEHUIA B CEPUN, C UCMO/Ib30BAHNEM METOAA CXKATUS RunlLengthEncode:

{{{8.76}, {7.,48}, {-9999, 13433}, {{s, 763}, {7, 353}, {-9999, 134 3}}, {{...}}. ..}

IRycroft C. H. Voro++. A general overview [Electronic resource]. URL: https://math.M.gov/voro++/about.html/ (date of access:
11.08.2022).
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Mocne 3TOro ¢ MCNOMb30BaHMEM BCTPOEHHON PYHKLUMM tak e MO KOKAOMY CMUCKY M3 MOCNeAHEl napbl
3HayYeHW N3BNEYEH 3/1EMEHT, OTPaXKABLUWIA KOMUYECTBO NMYCTbIX faHHbIX (-9999), koTopble cofepXaTcs B TOU-
Ke, U NPON3BEAEHO BblUMTaHME MOSYUYEHHbIX 3HaYeHWUA M3 0TMeTKM 279. B pesynbTaTe Obi1 ChOPMUMPOBAH
MaCCUB re lie f .

{{145}, {145}, {.} -}

LUl ar 4: pacyeT 3HaYeHMWIA MOLLHOCTYM NOPOZ,. DNEMEHTbI MacCuBam ass NPeobpasoBaHbl TaKM 06Pa3oM, YTO
B KaX[0M Lienmn COXpaHeH TOMbKO KOf MOPOAbI, 4711 KOTOPOI NPOM3BOAMUICS pacyeT, Hanpumep Kog 7 (Necok),
a BCEM OCTa/lbHbIM 3/1EMEHTaM MPUCBOEHO 3HaueHue O:

{{.0, o, o, 0, 7, 7, 7, 7, ..} {.0, 0, 0, O, O, 7, 7, 7, ..}, {e} .}

3aTem Mo KaxXAoi Lenu Ob1in 3aK04MPOBaHbI A/TMHbI CEPUIA, KOTOPbIE OTPAXakoT MOLLHOCTM NOPOSL O4HOMO
TMNa, 3aneraromnx nogpsag (MaccuB capacity ).

{{{o0, 76}, {7, 48}, {0, 1343}1}, {{o0, 76}, {7, 35}, {0, 1343}}, {{...}}y, ..}

LLlar 5: pacyeT OTMETOK KpoBnW. [laHHas onepauus BbIMOAHANACh HA OCHOBE MacCUBa capacity MYTEM
nocnefoBaTeNbHON0 C/I0KEHMS MOLLHOCTEN B MOACMMCKAX B Mpeaenax 0AHOro cnmcka nocpeAcTBoM (hyHKLMM
accumulate. B Pe3yNbTUPYIOLLEM MACCUBE krov KXKAbIV 3N1EMEHT MOACMMCKA OTpaXKas 3HaYeHne KpPoB/u
AN KKLO0V CEpUU NMOPOZ B CIINCKE:

{{76, 124, 258}, {76, 111, 245}, {...}, e}

L ar 6: BbluMCNEHWNE OTMETOK MOLLHOCTY BCKPbILWHbIX Mopog. Mpoueaypa BK/Yana BbluMTaHE OTMETOK
MacCuBa krov M3 MacCUBare Iie f, B Pe3ynbTaTe Yero 6bi1 CHOPMUPOBAH MACCHB v s k r :

{{{es5}y, {17}, {163}, {{e5}, {25}, {16}}, {{...}} .}

LWar 7: nHTerpaums faHHbIX. 10 3aBepLUeHNN pacyYeToB BCeX HeOGXO,D,I/IMbIX XapaKTepucTuk ansa Ka)I(,D,OVI
TOYKNM C UCNONb30BaHUNEM [.byHKLI,VIVI transpose OblJ0 BbIMO/IHEHO 06'be,£l.I/IHeHI/Ie 3HaYeHW, npeacTtaBneHHbIX
B MaCCUBaX capacity,krov,vskr,coordxy,BMaCCUB ito g -

{{76, 65, o0, 76, 23.875, 52.630}, {124, 17, 7, 48, 23.875, 52.630},
{258, 16, 0, 134, 23.875, 52.630}, {{...}}, ..}

LW ar 8: yganeHve NoAcnuckos, cofepalimx 3HadeHune 0. 13 maccuBa ito g YfaneHbl NOACMNUCKK, Fae Ha
3-/ no3nLum, XpaHALLein 3Ha4eHns Kofa Nopoa, Haxoaunock 3HadveHme 0. [1ng 3TOro npomnssefeH NOUCK BCeX
no3nunii co 3HavyeHnem 0, NOCNe Yero M3 MoJiy4eHHOro mMaccusa OblN U3BEYEHbl TOMILKO Te MOACMWCKM,
B KOTOpPbIX 3HayeHne 0 Haxo4munochb Ha 3-i No3uLmMm (MaccuB nu 11 ):

{{1, 1. 33}, {3, 1, 3}, {..}, ek

B 3aBepLUeHME 13 CMIUCKOB MAcCUBa ito g YAANANNCH 3/IEMEHTLI MO NO3ULMAM, XPAHALLMMCS B MACCUBE n u 1 1 .

LWar 9: copTMpoBKa faHHbIX. C y4eToM TOro 4To B UTOrOBOM Maccuse Obliv NpeacTaBneHbl HECKOTbKO
MOACMNMCKOB faHHbIX M0 KaX0l KOOpAMHATE U NePBUYHbIE aHHbIE UMEY MHOTOC/IOMHYIO CTPYKTYPY, B LeNIfX
obecreyeHnst BO3MOXXHOCTU co3fjaHns 2D-mofenv n3 Habopa npeacTaBneHHbIX 41 KaKA0M TOUKM NOLCNUCKOB
6b1/1 0TO6PaH MOACNMNCOK, XapaKTEPUCTUKM KOTOPOT0 ABAAUCL HAMb01ee ONTUMaIbHLIMU C TOUKW 3PEHUS MO-
CrefyloLLero 0CBoeHus 3anexu. MNpu Bbl6ope oNTUMAIbHOTO NOACMUCKA YUUTLIBANIUCH 3HAYEHWE MOLLHOCTY
nopofbl Y 3Ha4YeHMe MOLLHOCTY BCKPbILLHOM Nopofbl. COOTBETCTBEHHO, YeM 60/IbLUE MOLLHOCTb MNPOAYKTUBHOW
TONLLM U MeHbLLE MOLLHOCTb MePEeKPbLIBAOLLMX ee Nopoj, TeM OHa 601ee nNpuemsaeMa A/ 0CBOeHMA. YToOb!
HaliTK ONTMMa/lbHOe COOTHOLLEHME MEXAY MOLLHOCTHIO U BCKPbILLERA, A8 KaXA0A CKBaXUHbI NPUMEHSACH
pacliMpeHHas COPTUPOBKA, peaim30BaHHas C MCMOb30BaHWEM PYHKUWMW sortB y , MPU NPOBELEHNN KOTOPOI
NPMOPUTET 0TAAaBaNCA 3HAYEHUIO MOLLHOCTW MOPOABbI.

LW ar 10: skcnopT gaHHbIX B (hopmaTe CSV. Mo pe3ynbTaTam 06paboTkm 6a3bl gaHHbIX «LitoKod» B npo-
rpammHom nakete Wolfram Mathematica 6b111 cchopmmpoBaHbl 19 thaitnos (no 1 daiiny ans Kaxxaoro 1MTono-
rMYeckoro TMna nopof), Kotopble npeobpasosbiBannch B hopmat XLS ans umnopTta B Be6-cpesy ArcGIS 10.5.

3Tan 5: opmmposaHve 2D-Mogeny. JaHHbIl 3Tan peann3oBbiBasics B nporpaMmHoM nakete ArcGIS 10.5 u co-
CTOSJT U3 HECKO/IbKMX LUAroB.

LWar 1: umnopT 06paboTaHHbIX Ha NpeablayLiem aTane gaiinos B MMC-06010ukKy.

LWar 2: hopMmpoBaHne Habopa BEKTOPHbLIX TOUEUHbIX C/I0EB /15 KAXA0ro TUna nopos, NpescTaB/ieHHbIX
B Tabnuue, NyTeM MCMNOMNb30BaAHUS PYHKUNU go6asuts XY ganHsie.

Ll ar 3: npocTpaHCTBEHHAA NPMBA3KA CPOPMUPOBAHHBLIX TOYEYHbIX HAO0POB AaHHbIX.
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LLlar 4: npeobpa3oBaHue TOUEUHbIX BEKTOPHbIX C/OEB B PaCTPOBbIE MOKPbITUSA, A1 CO34aHNs KOTOPbIX Npu-
MEHSNCA UHCTPYMEHT point to raster, 16 B KAYECTBE NONSA NPUCBOEHNSA 3HAYEHWIH 3aaBanach PyHKLMS
mowHocTs,aPa3Mep AYEiKM YCTaHABNNBAICS PaBHbIM 1 KM.

LLlar 5: KOHBepTaLusa pacTPOBbLIX MOKPLITUIA B BEKTOPHLIA (PopMaT ¢ MPUMEHEHUEM UHCTPYMEHTA ras te r
to polygon,B pesynbTare yero Obia cOPMMPOBaH HAbOP KNacCoB BEKTOPHbIX NOMUIOHaNbHbLIX 0OBEKTOB,
KOTOpble B AanbHelLeM UCNob30BaINCh 415 CO34aHNA MPOrHO3HO-MUHEpareHNYecKmx Kaprt.

[na aBToMatm3aumm BbllenepeymcrieHHbIX npoueayp B npunoxenmm ModelBuilder 6611 paspaboTaH MH-
CTPYMEHT 2D -mopenuposaHue.

3Tan 6: BepudurKaLus pe3ynbTaToB MOAEIMPOBaHNSA. 3aBepLUuatoLL MM 3TanoM NoCTPOEHUS LMPPOBOL reo-
NOro-reHeTUYecKoii mofenu bpectckoii o6nactu cTana BepudukaL s pesynbTaTtos MOAENNPOBAHNSA Ha OCHOBe
NpesnoXXeHHOW MeToAMKW. [N 3TOro nonyyveHHble aBTopamy HacTOSLLER cTaTbl ABYMEPHbIE MOAENN 6bln
CONOCTaB/IEHbI C KapTorpagmyeckMmMmn MaTepuanamu npejllecTBeHHUKOB. B Lensx obecrneyeHns KOPPEeKT-
HOCTK npoLeaypbl CONOCTaBeHNa OblM 0TO6PaHbI HECKO/IbKO TECTOBbIX YYACTKOB, B rpaHuLax KOTOPbIX
NCXOAHbIE AaHHbIE, UCMO/b3YEMbIe NPeALLIECTBEHHUKAaMU, BbINN Hanbonee 6/IM3KN K AaHHbIM, NPUMEHSEMbIM
4N15 MOLLeNMpPoBaHmWs B HacTosLLeli paboTe. UTOObI KOPPEKTHO BEPUPULMPOBATL NOMYYEHHbIe pesy/bTaThl AN
BCeli TeppuTOpUM pernoHa, noTpebosannch 6bl 60MbLLME TPYAOBLIE N BPEMEHHbIE 3aTpaThbl, CBA3aHHbIE C He-
06X0AMMOCTLI0 PYYHOI0 COCTAB/IEHNSA CXEM MO UCMOJb3YEMOMY B JaHHOM paboTe Habopy CKBaXMH. C yyeTom
MEeTOAMKM, NPUMEHSABLUEACA NpejLLecTBeHHNKAMMW, aBTOPbl HACTOALLEr0 UCCNef0BaHWs He NPOBOAUIIN BepU-
(hMKaumMIo pesynbTaToB MOAENMPOBaHWS ANA BCE TepPUTOPUM 06NacTm.

Pe3ynbTaTbl U UX 06CY>XXAEHWe

C 1Cnonb3oBaHUEM BbILLEONMCAHHOW METOAMKMN Ha OCHOBE AaHHbIX Fe010rMYecKoro 6ypeHus Gbina co3gaHa
LMpoBas reonoro-reHeTUYeckas Mogesb KaiHo30MCKMX 0TN0XeHUI bpecTckoil 0bnacTu, npeactaBasoLLas
CO00li CKOHLEHTPMPOBAHHYIO CUCTEMY AaHHbIX O CTPYKTYPHbIX, IMTONOMMYECKUX U FOPHO-Te0N0rMYECKUX
0COBEHHOCTAX CTPOEHUSA KainHO30MCKOM TOMLWM permoHa.

B 06beMHOM BuAe MOAENb COCTOMT M3 MHOXECTBA BbIMYK/bIX MHOFOrpaHHWUKOB (puC. 1) B TPEXMEPHOM
MPOCTPAHCTBE, CMEXHbIe TPYNMbl KOTOPbIX ABASTCS TeNaMMn 3anexei ocafouHbIX Nopog, MPUrOAHbIX Ans
pacCMOTpeHWst B Ka4yecTBe MOTEHLMaNbHbIX A5 OCBOEHWUS PecypCOB HEpyAHOrO Cbipbsl B PermoHe, u obec-
neymBaeT BO3MOXHOCTb NPOELMPOBaHNSA YNOMUHAEMbIX FPYMN BbIMYK/bIX MHOTOFPaHHNKOB Ha MAOCKOCTb
KapTbl.

ala

Puc. 1 Mpumep chopMMpoBaHHOW 06BLEMHOI MOAENM TECTOBOFO y4yacTKa:
a - Bup ceepxy; 6 - Bug co6oky
Fig. 1. An example of the formed three-dimensional model of the test area:
a - top view; b - side view
MocnoitHo pa3pesaHHas Mofeslb BMeLLaeT B cebst Habop 13 279 daitnos gopmata ASC, KOTOpble XpaHATCS
B CO6paHHOM BUfe B eAuHON nanke. Kaxablil haitn cofepXnT 3aKoAnpoBaHHY0 MHDOPMALMIO 0 TURax nopos,
BCTpeYaroLnXcs Ha onpesesieHHOM YPOBHe 3aneraHus (puc. 2).
[BymMepHas mogenb KaliHo30/MCcKoW Tonwm bpecTckoi o6nacTu npefcTaBnseT coboii CTPYKTYPUpPOBaHHbIE
B BMAe (haiinoBoii 6a3bl reofjaHHbIX HAboPbl BEKTOPHbLIX TOUEYHbIX C/T0EB, MOMYYEHHbIX B X0 YNCNEHHOW 06-
paboTKM Hape3aHHOI Ha CoM 00bEMHOI MOJENN, PacTPOBbLIX MOKPbITWI (A1 KaXKAoro n3 19 TmMnos nopog)
1 KNacCcoB NOMUMOHabHbIX 06BEKTOB (N0 1 Knaccy N8 KaXA0ro TMna nopog), 0TpaxaroLmnx npeasaputesibHbIe
rpaHuLbl pacnpefeneHus sanexei obLLepacnpocTpaHeHHbIX NOMe3HbIX MCKONaeMbIX, UX MOLLHOCTU, OTMETKM
3aneraHus, a TakXe MOLLHOCTY MEPEKPbLIBAOLLUX OTI0XKEHWN.
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53°C. 53°C.

52°C. 52°C.

MacwTab 1 :2 350 000

[Mopozabl
| 1 BanyHHo-raneyHble 0T/I00KeHUA I 1TlecoK rnayKoHWTOBO-KBapLEBbIi LLbyrnMHOKMOpeHHblVl
|| FnnHa I IMecok KBapLeBbiii O [MecyaHo-rpaBuiiHO-raneyHble
nopogpl
| | paBuiiHO-rasieuHble OT/IOXKEHUS | IMecok, rnnHa
I Cynecb MOpeHHas

I IMecyaHo-rpaBuiiHble cMecu | IlMecok, yronb

I 1Topd
I Ilecok | IMecok, yrons, rnvHa

I 1Yronb

Puc. 2. Mpumep pacTpoBoit mogenu,
oTpaxatoLeii 0C0O6eHHOCTM pacnpocTpaHeHUs NUTOTUNOB
(abcontoTHas oTMeTKa cpesa 31 m)

Fig. 2. An example of a raster model
that reflects the features of the distribution of lithotypes
(the absolute elevation of the cut is 31 m)

CTOWUT OTMETUTbL, YTO MMEHHO peann3oBaHHas 2D-Mofenb SABNSETCS OCHOBHOW, TakK Kak OHa Hambonee
MPUBbIYHA C TOYKW 3PEHMS aHaM3a NPOPUNLHBIMU cneynanucTamu. [laHHas MOAeb MOXET BbICTYMaTb naat-
thopmoii 41 pacLLUMpPeHUs MeCTHOI pecypCcHOW 6a3bl HEPYAHOIO Chipbs pernoHa. [J0CTOBEPHOCTb BbIAENEHHbIX
1 NPeACTaB/EHHbIX B X046 ABYMEPHOIO MOJE/IMPOBaHUA KOHTYPOB 3a/1eXell 06L,epacnpoCTpaHeHHbIX Noses-
HbIX MCKOMaeMbIX 6blna NOATBEPXAEHA MO pe3ynbTaTaM NPOoBefeHHONM Bepugukaunm. Kak BUgHO 13 puc. 3,
KOHTYpbI 3a/1eXeld, BblAefeHHbIe aBTOPaMy HaCTOALLER CTaTbW C MPUMEHEHNEM pPa3paboTaHHOro anropuTMma,
6NM3KN K FpaHnLam 3anexei, yCTaHOB/EHHbIM MpPeAlecTBEHHUKaMK. Melowwmeca pasnuums 06bACHAKTCA
UMC/IEHHOI Pa3HOCTbIO AaHHbIX, a TAKXE PasMunsMn B NPUEMax, UCMOb30BaHHbLIX 4151 MOLENMPOBaHMS.
B panbHeiilemM a1 yTOUHEHUA BbleNEeHHbIX NEPBUYHBLIX KOHTYPOB K UCXOAHOW Modenu MoryT ObiTb f06aB-
NeHbl MHble Te0/IOTNYECKNE KPUTEPUM, KOHTPONMPYIOLLUE pacrnpesenieHne 3anexei 0bLiepacnpocTpaHeHHbIX
NoNe3HbIX NCKOoMNaeMbliX B pernoHe [20].

PaspaboTaHHas mMofefb MOCAYXWUia OCHOBOM 418 cO34aHMs 6a30BOro KOMM/EKTa LMPOBbIX NPOrHO3HO-
MUHepareHM4yeCKMx KapT pernoHa, cocTaB/ieHHOro no Hanbosnee 3Ha4YMMbIM C TOUKU 3PEHUA MOLLHOCTU
M NpefcTaBUTE/IbHbIM B MOLW@AHOM OTHOLIEHUM TUNam nopog. KOMMAeKT BK/IOYaeT KapTbl pacnpegene-
HWUA MPOTHO3HbIX 3a/7eXen NecKoB, NecYaHO-rpaBUitHbIX NOPOA, FMUH, NECKOB C MPOCNOAMU TAMHUCTOrO
maTtepuana, Topa, BallyHHO-Tra/e4HbIX Y NecYaHo-rpaBMIiiHO-TaseyHbIX MOPOL, MOPEHHBIX CYMecei 1 CyrivH-
KoB. Ha puc. 4 npuBefeH npuMep peann3oBaHHOW NPOrHO3HO-MUHepareHUYeckol KapTbl 418 3anexei rnm-
HUCTbIX MOPOL,.

114



feonorusa
Geology

MocKonbKy peanu3alms NogO6HON Mogenn Ang Tepputopumn bpecTckoil 061acTh BbINOAHANACH BMEPBbIE,
CTOMT MOAYEPKHYTb HEKOTOPbIE €e BO3MOXHOCTM, OTpaxatolme NoaoXUTeNbHbIE KauecTBa NPYMEHEeHNS
KOMMbIOTEPHbIX METOA0B MOJENNPOBAHNA B PeLLEHUN 3afa4y MPorHo3a (B CPaBHEHMM C K1aCCUYECKUM Moj-
xogom). K HMM oTHocaTCA:

* TOYHOE O0TOOpaXKeHVe NPOCTPaHCTBEHHOMO PACcMOIOXKEHMWS 3aexei 06LepacnpoCTPaHEHHbIX MOIE3HbIX
MCKOMaeMbIX B FpaHuL,axX PernoHa ¢ y4eToM CUCTEMbl KOOPAUHAT;

* onepaTMBHas KOPPEKTUPOBKA rpaHmL, 3aiexeit 1 nepecyeT nx 06bLeMOB MO Mepe MOyUYeHUs HOBbIX faH-
HbIX, YTO CMOCO6CTBYET MOBLILLEHWI) OMEPAaTUBHOCTU 06HOB/IEHUS KApTOrpagMyeckux MaTepuasos;

* Pa3BUTOI MPOCTPAHCTBEHHbIN aHanM3 06eCcneyeHHOCTN PermoHa 3anexamy o6LepacnpocTpaHeHHbIX
MOME3HbIX UCKOMaeMbIX U PABHOMEPHOCTMW UX pacrpegeneHuns;

* OLIEHKA pPaLMOoHaIbHOCTU UCMO/Bb30BaHNSA PECYPCOB C YUETOM KayeCTBa 3eM/1eyCTPOCTBa PernoHa n cre-
MeHN Pa3BUTOCTU MH(PACTPYKTYPbl B6IM3N OKOHTYPEHHbIX 3a/1eXeN;

* COCTaB/IEHME Pa3HbIX BapUaHTOB KapT NOCPeACTBOM BbIGOPKU MapaMeTpoB 0TO6paXkeHMs 06beKToB Bna-
rogaps Ha/IMYNK CTPYKTYPUPOBAHHOW TabIMYHON MHDOPMALMK A1 KaXA0r0 TUMa NOpof;

* BbI6OpKa MPOCTPaHCTBEHHOI MH(POPMALMU MO aAMUHUCTPATUBHBLIM palioHaM (CMHTE3 MPOCTPaHCTBEHHO
M aTpMOYTUBHOW MHOPMALMM NO3BONISET NPOAHAIN3UPOBaTL COCTOSHNE PECYPCHON 6a3bl MO pailoHam, 4To
MOXET 6bITb MOTEHLMANbHO BOCTPE6OBaHHLIM A4/ NCNO/b30BaHNSA TEPPUTOPMANbHBIMUW OpraHamu rocygap-
CTBEHHOTO0 yNpaBfieHns);

* COKpaLLeHMe BPEMEHHbIX 3aTpaT Ha COCTaB/ieHNe KapTorpauyeckux matepuanos;

* MOArOTOBKA KapTorpauyecknx marepuanos, SOMOSHEHHbIX HabopaMu BCMOMOraTenbHbIX C/I0eB (A0-
pOXHas, rmgporpaguyeckas u gpyrvue cetm).

Puc. 3. Pe3ynbTaTbl CONOCTaBNEHNs KOHTYPOB 3aNeXel rMUHUCTLIX Nopos,
Ha yuacTke TeppuTopun KoBpUHCKOro paiioHa
(pa3paboTaHo Ha OCHOBE fjaHHbIX NopTana OpenStreetMap)

Fig. 3. The results of comparing the contours of deposits of clay raw materials
in the area of the territory of the Kobrin district
(developed based on data from the OpenStreetMap portal)
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Puc. 4. KapTa nepcnekTUBHbIX NOLWAAEA 3aneraHns riuHbl,
BbIJ€NEHHBIX B XO/le MOAENMNPOBaHUS
(B uMcnuTene yKasaHbl Npeo6aaaatoLime MOLLHOCTY BCKPbILLIHbLIX NOpof,
B 3HaMeHaTene - MOLHOCTM NPOAYKTUBHOM TONLLM)

Fig. 4. Map of promising areas for clay identified during modelling
(the numerator is the prevailing thickness of overburden,
the denominator is the thickness of productive stratum)

3akntoueHue

B xofe NnpoBeleHHOro nccnefoBaHusa 6blna pazpaboTaHa aBTopckas MeTO4MKA TPEXMEPHOW PEKOHCTPY KL UK
CTPOEHUS HeAp Ha OCHOBE pa3peXXeHHOW N HEOLHOPOAHOW CeTU JaHHbIX Te0N0rnYeckoro 6ypeHus, 6asmpyto-
wasaca Ha guarpamMmme BopoHoro v o6ecneunBatowasd BO3SMOXHOCTb MOCNeAyOUW ero pa3geneHms obbema Tpex-
MEpPHOTo MPOCTPaHCTBa Ha CIOM C 3afjlaHHbIM PUKCMPOBAHHLIM WArom No rny6uHe N fanbHewell YnCcNeHHOM
06paboOTKOW pacTPOBbIX C/I0EB C MCNONb30BAHWEM HANMMCAHHOTO MPOrpaMMHOro Koja. MpeanoXeHHas MeToaMKa
6blna anpobupoBaHa Ha JaHHbIX FTe0NOrM4Yeckoro 6ypeHnsa tepputopum bpectckoil o6nactu. OHa no3Bonset
pewaTtb Npo6iemMy MHOTOCNOWHOCTM CTPYKTYPbl CKBaXMWHHbIX JaHHbIX U 06ecne4ynBaeT BO3MOXHOCTb NO-
CTPOeHNsA Hanbonee MPUBLIYHbLIX C TOYKMN 3pEHUA aHanM3a NPOGUAbHBIMK CneunanmcTaMm ABYMEPHbIX NO-
BEPXHOCTEMN.

PesynbTatom MogennpoBaHna KanHO30WCKOW Tonwmn bpecTckoin o6nacTn ctan KOMMOAEKT LM POBbLIX NPO-
FHO3HO-MMWHepareHNYecKUX KapT pernoHa, oTpaxar WX NpoCTPaHCTBEHHbIe 0CO6GEHHOCTY NOKanmM3aLmm ycra-
HOBJ/IEHHbIX B XO/le MOJeNNpoBaHuNS 3aNnexeil Hanbonee pacnpoCTPaHEHHbIX Y 3HAYUMbIX MO MOL HOCTU TUMOB
nopog.

CchopmupoBaHHas MOAeNb MOXET MMeTb LINPOKOe MPUMEHEHWE U CNYXWUTb OCHOBOW ANS peanmsayuu
9KOHOMMYECKNX, 3KONOTUYECKUX U COLMANbHbLIX OLEHOK, CBA3aHHbIX C f06blYell 06U epacnpocTpaHeHHbIX
NoNe3HblX NCKOMaeMblX B pPerMoHe, a MpeanoXeHHas MeTOAMKA ee CO34aHNA MOXeT BbicTynaTb 6a3ncom npu
npoBeAeHUN NOJOGHBIX UCCNeAOBaHUIA B ApyTrux permoHax benapycu.
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COUMNANTBHO-OKOHOMWYECKAA NEOINPA®PUNA
SAPYBEXHOIO MNPA B KOOPANHATAX TBOPYECTBA A. E. CJZIYKWU:
K 100-NTETHEMY HOBUNEKO YYEHOIO - YPOXEHLUA BENAPYCHU

H.A. CNYKAD E.A.AHTUMNOBAJ

1M OCKOBCKUIN rocyaapCTBEHHbIA yHUBEpCMTeT uM. M. B. JTomOHOCOBaA,
JleHuHckue ropol, 1, 119991, r. Mocksa, Poccua
2benopycckuii rocygapcTBeHHbIN yHUBepcMTeT, Np. HesasucumocTu, 4, 220030, r. MuHck, Benapycb

Co LHA pOX/EeHNA COBETCKOr0 M poCCMiACKOro reorpaa, gemoreorpada, cTpaHoBega, cnewmannucTta no coymanbHo-3Ko-
HOMWYECKOI reorpadun 3apybexHoro mmpa A. E. Cnykn 26 ntoHs 2023 . ucnonHsetca 100 net. 3acnyXeHHblii npodeccop
MOCKOBCKOI0 rocyapCTBeHHOr0 yHUBepcuTeTa MMeHn M. B. JTomOHOCOBa, JOKTOp reorpamuecknx Hayk A. E. Cnyka,
poauslmniica B r. Fopkn Mornnésckoii o6nactu, ABNSeTCA BUAHbIM POCCUNCKUM YUYEHbIM, OAHUM U3 BEAYLLUX UCCNeao-
BaTesnel coumanbHO-9KOHOMUYECKOW reorpaduu 3anagHoin EBponbl, cnewnmanMcTom no M3yyeHuto reorpapum ®paHyumn
n reorpamu HaceneHus mupa. OH pa3BuMBan YHUBEPCUTETCKYI Hay4HYI LIKOMY COLMaNbHO-3KOHOMMYECKOW reorpa-
thumn, ocHoBaHHyt B 1930-x rr. npoteccopammn H. H. BapaHckum n M. A. Buteepom. PackpbiBaeTcs Bknag A. E. Cnyku
B CTAHOB/NEHWE COLMANbHO-3KOHOMWUYECKON reorpam No OCHOBHbIM HanpaBleHUAM €ro Hay4YHblX UHTEPECcoB - reo-
rpaguyeckomy (paHkoBefeHMWIO, femoreorpauyueckoin eBponencTuke, coumanbHol reorpadum bonbworo Mapuxa.
OTpaxaeTca feATeNbHOCTb YYeHWKOB A. E. Cyku no pa3paboTke 3TUX HaYyYHbIX HanpaBieHW.

Kntouesble cnoBa: 3KOHOMUKO-reorpajuueckoe cTpaHoBejeHMe; reorpaguuyeckoe hpaHKoBeaeHue; femoreorpadu-

ueckas eBponencTmKa; coumansHas reorpagus Gonsworo Mapuxa.
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SOCIO-ECONOMIC GEOGRAPHY OF THE FOREIGN WORLD
IN THE COORDINATES OF A. E. SLUKA:
TO THE 100th ANNIVERSARY
OF THE SCIENTIST - NATIVE OF BELARUS

N.A. SLUKA", E.A.ANTIPOVA

d.omonosov Moscow State University, 1 Leninskie Gory, Moscow 119991, Russia
Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

Corresponding author: E. A. Antipova (antipovaekaterina@ gmail.com)

The 100th anniversary of the birth of the Soviet and Russian geographer, demogeographer, country expert, specialist
in the socio-economic geography ofthe foreign world A. E. Sluka marks 2023 June 26. Honored professor of the Lomo-
nosov Moscow State University, doctor of science (geography) A. E. Sluka, who was born in the city of Gorki, Mogi-
lev region, is a prominent Russian scientist in the field of world population geography, one of the leading researchers in
the socio-economic geography of Western Europe, French specialist. He made an important contribution to the develop-
ment of the university scientific school of socio-economic geography, founded in the 1930s by professors N. N. Baransky
and I. A. Vitver. The contribution of A. E. Sluka to the development of socio-economic geography in the main areas of his
scientific interests - geographical French studies, demogeographic European studies, social geography of Greater Paris is
revealed. The activity of A. E. Sluka’s students in the development of these scientific directions is comprehended.

Keywords: economic and geographical country studies; geographical French studies; demogeographic European stu-
dies; social geography of Greater Paris.

BBegeHune

TpyLbl N0 UCTOPUM HAYKW He TONbKO BbIMONHAIOT TaKuMe BaXKHble PYHKUMW, Kak BefleH1e NIETOMUCU HayKu
1 nepejava 3HaHWI 0 NpefLlecTBEHHUKAX, U CMNOCOOCTBYOT NPEEMCTBEHHOCTU MOKONEeHUI (4TO, 6e3yCNOBHO,
CKa3blBaeTCA Ha NPECTUXKHOCTY HayKu 1 06pa3oBaHms), HO U NPeLCTaBNAOT 60/bLIOK MHTepeC ANs Uccnesosa-
Tenei. Mogo6Hble My6uKaLum, B KOTOPbIX PACKPbIBAKOTCS COOLITUS U3 XXU3HU OTAE/bHbIX YUYEHbIX, MO3BOAT
cUCTEMATU3NPOBAThL, CONOCTABUTL U NO-HOBOMY OLLEHWUTbL MHOTME C/I0XKHbIE, YACTO HEOYEBUAHbIE NMPOLLECCHI,
ABNEHMS U (PEHOMEHBI. 3TO KacaeTcs Kak (hOpMMPOBaHMSA Pa3HbIX LLIKOJ, LLEHTPOB 1 HanpaB/eHuid reorpaguye-
cKoii Hayku [1-3], Tak 1 BKNaga B ee pa3BMTUE OTAENbHbIX NTMYHOCTeR [4-6]. Ocobyto KOropTy BblAaLLMXCS
TPY>XEHUKOB M 0THACTV HE3AC/YXXEHHO 3a6bIThIX YHEeHbIX COCTABIAOT NOCNEBOEHHbIE BbINMYCKHUKM MOCKOBCKOro
rocyJapCTBEHHOIO yH/BepcuTeTa MMeHy M. B. JIoMOHOCOBa - NMPOAO/KATENN LWKO/bI BuTBepa, CTpaHoBeabl
3apy6exkHoro mupa. Kadeapa s3KOHOMWYECKOR 1 NOTMTUYECKOA reorpadmm KanmTanucTMUYeCKUX cTpaH obina
co3fgaHa Nnpu NoYBeHHO-reorpaguyeckom akynbtete MY B 1934 r. H. H. BapaHckum n W. A. Buteepow,
KOTOpbIiA Bo3rnaensn ee Ao 1956 r. CneayeTt 0TMeTUTb, 4TO V. A. BUTBep cnpaBef/IMBO CUUTAETCA OCHOBATE/EM
COBETCKOWM Hay4HOW LUKO/bI COLMabHO-3KOHOMUYECKOTO CTPaHOBEAEHMS.

«lMocne nepee3ga B 1953 r. B HOBOE 3faHMe Ha JIEHUHCKMX ropax 3aMeTHO YBENYWU/CA LITaTHbIA CO-
CTaB Kaedpbl 3a CYET ee BbINMYCKHMKOB - L. M. Maeproiiza, 3. b. Banesa, A. E. Cnyku, . ®. AHTOHOBOIA,
H. M. Monbckoid, KO. B. nnHnua, N. M. KysuHoid, K. B. IMoKpOBCKOI 1 apyrux» . B uncno énmkaiwnx yye-
HWKOB, MOC/IEBOEHHbLIX acrnupaHToB K copaTHUKoB V. A. Butsepa BxoguT AnekcaHgp EBreHbeBuy Cryka,
poamBLumiica B 1923 r. B HebonbLLIOM ropofe Mopku Morunéeckoii obnactui, npoweawmnin Benukyto OTeve-
CTBEHHYI0 BOIHY W NpojenasLUnii NyTb OT CTYAeHTa U acnmpaHTa reorpaguyeckoro gakynsteta MI'Y go kpyn-
HOro crneumanncTa - CTpaHoBeAa U nefjarora, y40CTOEHHOMO 3BaHUSA «3acyXeHHblli npoeccop MOCKOBCKO-
ro yHusepcuteTa». B 1984 r. A. E. Cnyka 3aWwutua JOKTOPCKYO auccepTaunio «HaceneHve 3anagHoi EBponbi:
BOCMPOM3BOACTBO, MUTpaLUn, paccesieHne, 3aHATOCTb», M3AaB Ha OCHOBE ee MaTepuasioB MoHorpaduio [7].
B 06LLeii cnoXXHOCTM OH ony6AnKoBan nouth 200 Hay4HbIX 1 y4ebHO-METOAMYECKNX PabOT NO pasHbIM TEMaMm
couManbHO-3KOHOMMYeCKol reorpacdum . o camoii KoHuYMHbI, 11 aBrycta 2014 r., OCHOBHas AesTeNlbHOCTb
A. E. Cnyku 6bln1a Hepa3pbIBHO CBsA3aHa ¢ reorpauyecknm hakynbtetom MIy.

‘B 1959 r. katheapa IKOHOMUYECKOI 1 NONMTUYECKON reorpaum KanuTanucTUYecknx cTpaH 6bina pasgeneHa Ha Kadeapy 3KOHO-
MWYECKOW 1 MONUTUYECKON reorpauy KanuTaniMcTMUYeCcKMX U pa3BMBatoLLMXCA CTPaH 1 Kadeapy aKOHOMUYECKON reorpadum couma-
NUCTUYECKMX CTPaH. 3aBefylolmMm Kadelpoii SIKOHOMUYECKO N NONUTUYECKON reorpaum KanuTanimcTMyecKUX 1 pasBmBatoLLnxcs
CTpaH cTan npogeccop B. B. BonbCKMii, KOTOPbIA BO3rNaBnsn ee B TeveHune 40 feT.

McTopus Kadeapbl COLMaNbHO-3KOHOMUYECKON reorpadumn 3apy6exHbix cTpaH [SnekTpoHHbIi pecypc]. URL: http://www.geogr.
msu.ru/cafedra/segzs/about/history/ (gata o6paweHns: 15.06.2022).

Fpocheccopa MockoBCKoro yHuBsepcuTeta, 1755-2004 : 6uorp. cnos. :B2 T. T. 2. M - 9 / aBT.-cocT.: A. I. PAbyxuH, ' B. BpsiH-
uesa ; nof pes. B. A. CagosHuuero, B. U. NnbyeHko. M. : N3a-80 Mock. yH-Ta, 2005. 763 c.
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Bo BTOpOIi nonoBuHe XX - Hauyane XXI B. HayyHble naeun A. E. Cnykn okasanu rny6okoe Bo3aeincTBne Ha
CTaHOB/IEHME 0TeYEeCTBEHHOW SKOHOMMNYECKO 1 COLManbHOW reorpadmu, CTpaHOBeAEHNS 3apy6eXXHOro Mupa,
KOTOpOE eLLe He OblN0 OCMbIC/IEHO B NOJHONM Mepe. Lienb AaHHOR cTaTby, BbIXoaawen B rog 100-netums co gHs
poxzaeHus A. E. Cnyku, - aHasM3 ero Hay4yHoro Hacneius v Bknafa B pa3BuTue Hay4yHoOW 1 06pa3oBaTe/ibHOiM
COCTaBNAIOLMX LIKOMbI BUTBepa.

A. E. Cnyka v reorpacgmyeckoe paHKoBeaeHne

CornacHo CNoXuBLLEACA TpaguLMmn pasgeneHns Tpyaa u obecneyeHns yuebHOro npowecca 60/bLNHCTBO
NMUTOMLEB LUKOMbI BUTBEpa, Kak NpaBuio, OA4HOBPEMEHHO 3aHUMaINCh U3yUYeHWEeM reorpauu 0gHON-ABYX
CTPaH W HecKONbKMX oTpacneit unn cep xossincrea. Tak, O. B. BUTKOBCKMIA cneunann3npoBasics Ha uc-
cnegoBaHuu reorpagpuu MepmaHun, npo6seM NPOMbILLIEHHOCTU ¥ BONPOCOB MOJMTUYECKOW reorpagun,
1. M. BoHupaTbeBa - Ha aHa/M3e IKOHOMUKO-TeorpaUUeckmnx XapakTepucTuk cTpaH A3mMm U OCHOBHbIX
NONOXeHW reorpaum ropogos, M. M. Ky3nHa - Ha pacCMOTPeHUM 0COBEHHOCTe CTpaH nepecesieHYecKoro
kanutanuama (CLUA, KaHaga, ABCTpanus U T. f.) 1 acnekToB arpapHoro cektopa, H. M. Monbekas - Ha oCMblIC-
NeHNM 3KOHOMMKO-Teor paimyecknx XxapakTepucTnk Benukobputanuu, a A. E. Cnyka- Ha usyyeHum reorpagpumu
dpaHuMM 1 BONPOCOB reorpagum HaceneHmsa. B cBOMX cTpaHOBefueckux Tpygdax yyeHukn WN. A. Buteepa
OPUEHTUPOBA/INCH Ha ero 3aBeThbl U MPEUMYLLECTBEHHO Ha KN1aCCUYECKYH CXeMY 3KOHOMUKO-Teorpanyeckol
XapakKTePUCTUKN CTPaHbl UK painoHa, co3gaHHyto elle H. H. BapaHCKUM, KOTOPbIA Hauenmsan Ha cregyto-
wee: «[18 XxapakTepuCTUKM OTOUPAIOTCS BaXHENLLME YepThbl, OT/MYalOWMe AaHHYIO CTpaHy WUau parioH oT
BCEX MPOYUX; 3TN YepTbl MPUBOLATCA B ONPEAE/IEHHYHO CBA3b MEXAY CO60i, B ONpefesieHHY CUCTEMY, W3
HUX BblfenseTcs Befyluas, 3aHMMaloLasn B 3TOM CUCTEME LieHTpanbHOe NOMoXeHue. 3aTeM MOOUIM3YHOTCS
Te 0COGEHHOCTU B MONOXEHUW, NPUPOLE U UCTOPUYECKMX CyAbbax faHHOI CTpaHbl UM paiioHa, KOTopble
MOTYT 06BACHUTB Y>Ke BbISIB/IEHHbIE HAMW 0COBEHHOCTI X03SACTBEHHOIO 06/1MKa faHHOW CTPaHbl UK paiioHa.
I B N0N0XeHWUU, 1 B MPUPOSHBIX YCN0BUAX, U B UCTOPUYECKUX CYyAb6aX, paBHO Kak 1 B COBPEMEHHOM XO035MCTBE
CTpaHbl, 6epeTcs 0CO6EHHOE, UMEHHO ANS AAHHOW CTpaHbl creuuduyeckoe, BbifenstolLee ee U3 paja gpy-
rnx cTpaH. Toro, 4To ecTb Be3fe, B reorpaduun He JOMKHO 6bITb HUrge» [8, ¢. 153].

Cxema 3KOHOMMWKO-Teorpagmueckoii XxapakTepucTnKn panoHa no bapaHckoMy npegnonaraet aHanus cre-
LYIOLWNX KOMMNOHEHTOB:

e OCHOBHOIi NNaHOBOW MAen paitoHa (060CHOBaHKE €ro rpaHuL);

* MPUPOAHLIX YCNOBUIA U PecypcoB paiioHa (MX X038MCTBEHHAA OLLEHKA);

* MCTOPMKO-reorpagmyeckoro KOHTeKcTa paiioHa;

* Hace/leHns paioHa;

* MPOU3BOACTBEHHbLIX CBA3e/ OCHOBHOIO XO03SIMCTBEHHOr0 KOMM/ieKca paioHa (06Las 3KOHOMUKO-reo-
rpamyeckas xapakTepucTumka);

* BHYTPEHHEro palioHUPOBaHWS, T. €. K&XKA0ro nogpanoHa;

* MepcnekTuB painoHa [8, c. 122].

«[M0 3TOl cxeme BblIM MOCTPOEHbI XapaKTepucTuku parioHoB CCCP u B yyebHukax H. H. BapaHckoro,
1 B NepBOM M3gaHUKM Bonblioii coBeTckon sHumknoneann (BCI), rae H. H. BapaHCKuiA BO3rnaBnsn reo-
rpadmyeckyto pegakuuio» [9, c. 59]. B co0TBETCTBUM C Heli FOTOBUANCL W MEepBble TPYZAbl N0 3KOHOMUKO-
reorpaMyeckoMy CTpaHoBefeHUI0 3apy6exkxHoro mupa. Hanpumep, V. A. BUTBep 3a/10>Knu/1 OCHOBbI reorpa-
(hMYeCKoin NnaTMHOAMEPUKAHNCTUKIM 1 eBponencTuky [10-12]. B 1950-60-X IT. BbILWAW KPYMNHbIE MOHOTpadun
. M. Maeproiiza [13; 14], B [ocyaapCcTBEHHOM M3[aTeNbCTBE reorpauyeckoin nutepatypbl (Feorpadrus)
Hayana ny6anKoBaTbCs Cepus KHUT «Y KapTbl Mupa» (CM., HanpuMmep, [15-17]). Onupascb Ha Hay4Hble TpyAbl
N. A. Butsepa [18], A. E. Cnyka 0Kasanca y UCTOKOB reorpagmyeckoro gpaHkosegeHms. Knaccmyeckum cum-
TaeTcsa ero nepsoe y4e6Hoe nocobume [19]. OHo 6bIN0 CYLLECTBEHHO AOMNOAHEHO V. A. BUTBEPOM B COBMECTHOI
moHorpadgun [20], koTopyto H. H. BapaHCKWUi1 1 n3BeCTHbIN 3KoHOMMKoreorpag K. M. MonoB oLeHnIn «Kak
MacTepCKM BbINO/IHEHHYH, MNO-HACTOSALLEMY CTPaHOBEAYECKYH paboTy» [21, ¢. 19]. Oco60e BHMaHMe Hay4HO
006LLeCTBEHHOCTU NpUB/EKNa TaKxke PyHAaMeHTanbHas KHura V. A. Butsepa, A. E. Cnyku u I, . YepHuKo-
Ba [22], onybnvkoBaHHas yxke nocne cmeptu V. A. Butsepa. B cnegytowmx pabotax A. E. Cnyku BonioTu-
NIUCb OCHOBHbIE MPUHLMMBI BUTBEPOBCKOMN HAYUHOI LUKOAbLI: MCTOPU3M, LUMPOTA U KOMMNEKCHOCTb NOAX0Aa,
00BbEKTUBHOCTL M TOYHOCTb M3M0XEHWUSA BbIBOLOB, a TaKXe NOCTOAHHOE obpalleHne K TeOpUUn U NpakTuke
3KOHOMMYECKOr0 pailoHMpoBaHUA. B yacTHOCTK, BO BCcex KHUrax A. E. Cnykum o ®paHUMM XapaKTepucTu-
Ke 3KOHOMUWYECKNX PaiioHOB OTBOANTCS 6onee TpeTu TekcTa. MoHorpadms U. A. Buteepa n A. E. Cnyku [20]
npeLCTaBNseT HECOMHEHHBI UHTEPEC N B MCTOPUKO-reorpamyeckom nnaHe, U ¢ TOUKM 3peHnss MacTepcTBa
pernoHanbHbIX 3apUCOBOK, BO MHOrOM OHa He yTpaTu/a CBOero 3HadeHus u ceitvac [21, c. 20].
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HanpoTsaXxeHuun Bceil npoheccnoHanbHOW Kapbepbl A. E. Cnyka MHOTOKpaTHO o6palyancad K 3KOHOMUKO-Teo-
rpapMyeckoli xapakKTepucTuke pailoHa, Bblfenas B Hell NO KpailHein mepe Tpu acnekTa. Bo-nepBbiX, B 3KO-
HOMMWKO-reorpapMyeckoin xapakTepucTnuke painoHa yYeHblih ycmMaTpuBan ONoOpy pPerMoHanbHOM NONUTUKHM
9KOHOMMYECKOro M COLMANbHOIO PasBuUTNA cTpaHbl: «MoHATUE “paiioHbl” BO ® paHLUUN BeCbMa 3HA4YMMO, 1 6e3
3HAHUSA PalioOHHOW CNeynPUKN TPYAHO MOHATL NPOMCXOAALLMEe B cTpaHe npouecchbl» [23, ¢. 111]. Bo-BTOpbIX,
no MHeHUt A. E. Cnyku, pesynbTaTbl U3yyeHns paioHoB ®paHLMM NpeAcTaBNAa0T co60M 6a3nc ANd OLEHKHU
60NbWNX MEXPAaNOHHbBIX KOHTPACTOB B YPOBHE 3KOHOMMWYECKOT0 pa3BuTnUA M TeMnaxX LJUHAMUKN YNCIEHHOCTH
HaceNeHns, aTakXe TEPPUTOPUANbHBLIX CABUTOB. B-TpeTbWUX, OHN ABNAOTCA MCTOYHUKOM MEXTOCY[LapCTBEHHbIX
COMOCTABMIEHUN: «.. .MHOTWE palioHbl CEBEPHON P paHLUM NO CBOUM COLMNANbHO-IKOHOMMWYECKUM NOKazaTenam
6Nn3KK K paiioHam Benuko6putaHuum n ®PI, a paioHbl B LEHTPE U Ha IOTre CTPaHbl - K CPEAN3EMHOMOPCKUM
cTpaHam» [7,c. 5]. Ha maTepuanax n3yyeHus CUCTEMbl TEPPUTOPUANbBHOTO NNaHupoBaHna ®panuyun A. E. Cnyka
apryMeHTMpoBan NepcneKTUBHOCTb MPOBELEHUA NMONUTUKN TEPPUTOPUANbHOTO NepeycTpoiicTBa CTpaHbl 414
NpeofoNeHNs TeppUTOpPUanbHbIX gucnponopuunii n «6onee c6anaHCMpoOBaHHONO pasMel,eHs NPOM3BOACTBA,
3aHATOCTM M JOXOAOB HaceneHus» [24, c. 233].

YnaBnueasa TpeHAbl pa3suTus reorpagun, A. E. Cnyka ocosHaBal He0o6X0AMMOCTb BbIX0/a 3a Npefenbl yT-
BEPXAEHHbIX CXEM UCCNeJ0BaHUSA, YTO, MO MHEHUIO A. V. AnekceeBa, ABNAeTCA CEKPETOM YCNeWHOro Ncnonb3o-
BaHNS 9KOHOMMWKO-Teorpauyeckon xapakTepMCTUKMN CTPaHbl NNK palioHa, paspaboTtaHHoin H. H. BapaHckum [9].
B anoxy abcoNTHOro AOMWHUPOBaHWA B COBETCKOW HeM3NyeCKOW reorpaMm 3KOHOMUKO-LEHTPUYHOTO
nogxofa A. E. Cnyka O4HMM M3 NepBbIX YKa3an Ha 3HAYUMOCTb coumanbHOM reorpadumn 3apybexHoro mmpa
n onpeaennn ee npegmeTtHoe none [25]. Ha npoTaxeHun nocnegHei yetseptn XX B. 1 BNAOoTb o 2006 r.
A. E. Cnyka obHoBNAN nHopmaumnto o dpaHuum B y4ebHbIX U3[aHMUAX U NMcan Hay4YHble paboTbl MO reorpa-
hnyecKkomMy (hpaHKOBEAEHWNIO C YNOPOM Ha coumanbHo-gemorpaumnyeckme acnektol. OTHacTun 6narogaps atum
YCUNUAM, HECMOTPSA Ha NPU3HaHNe OCTPOro KpM3nca 0OTe4eCTBEHHONO CTPaHOBeJeHNA , «.(hpaHKOBEeAEHMNA OH
KOCHYNCA B MeHblUel cTeneHn, 4em Apyrux otpacnein. B Poccumn cnoxumnucb hpaHkoBejuyeckme coobuwecrtea
MCTOPUKOB WM nccnefosBateneil coppeMeHHoNn ® paHuun. P paHKkoBegeHMe. pa3BuBaeTCca 3a npejenamu ctonmy
W NPU3HAHHBIX HAYYHbIX LEHTPOB. B ycnoBuAX Kpn3nca coBpeMeHHON rnobanns3aymm m naHLeMun KOPOHaBu-
pycauHTepec K HaLLMOHaNbHOMY ONbITY BO3Bpal,aeTCsq, U MOXHO HageAaATbCHA, YTO B HOBOM KOHTEKCTe MHTepec
K OTAENbHbIM CTpaHaM BOCCTaHOBMTCA» [26, c. 174].

A. E. Cnyka v gemoreorpaguyeckasi eBponencTnka

MHorve monofable CTpaHoBeAbl-eBPOMNENUCTbl U3-3a BANAHMA Ha HUX H. H. BapaHckoro u . A. Butsepa
BOCNPUHUMANN CBOM HOMWUHaNbHble MAN haKTUYECKUEe TemMaTU4yecKne Nond M o6beKTbl UCCNEA0BaHMNSA KakK
cneunmduuHoe Lenoe, KOTOpoe ABNAETCHA YacTbto 60Nee WUPOKUX CUCTEM - TeOpPUUN 06 eCTBEHHON reorpauu
M KoHUuenuun EBponeinckoro foma, opraHn3aunoHHo opopmusLlelica noatanHo B E3C n EC. OgHako, 3a pefKum
NCKNOYEeHNEM, NO PAAY OOBEKTUBHbLIX N CYOBEKTUBHbBIX MPUYNH OHU HE BbIXOAMIMN 38 PpAMKUN MCKOHHOTO NONs
peaTenbHocTU. OfHA M3 KNOYEBbIX Npo6nem cocToANa B feunLunTe 3apyBeXHbIX TeOpeTMYeCKUX nybnnkaymnii
N akTuyeckoil MHpopmaumm. HemssecTHo, oTKkyga . A. Buteep nonyyan opuruHanbsl TpyaoB 3anajHblX
YUYeHbIX AN HAMWCAHUSA KPUTUYECKNX 3aMETOK O HUX, HO UMel TCA CBeAeHnsA 0 ToM, 4To A. E. Cnyka Bo3Bpa-
Wancsa m3 3arpaHUYHbIX KOMaHANPOBOK C YeMOJaHaMU KHUT, CTAaTUCTUYECKNX CNPaBOYHUKOB M KapT. bonbwas
MX YyacTb (Hanpumep, nonHaa nogbopka cCTaTUUYECKMX MaTepuanoB no pernoHam dpaHymm 3a 1959-1960 rr.)
XPaHWUTCH HAa NONKax NUYHOW 6MBANOTEKMN.

HayuHble B3rnagbl A. E. Cnyku, nsbpaBwero no AWYHbLIM UHTepecam cneumnanusaymnio «reorpagpus Ha-
ceneHnsa», chopmMumpoBanucb He 6e3 BANAHUA Ha Hero, ¢ O4HOW CTOPOHbLI, NeKLWUIA U TPYLOB M3BECTHOTO
cTatuctukogemorpada b. Li. YpnaHuca, a ¢ Lpyroil CTOpOHbl, MOAHON HA TOT MOMEHT ()paHLy3CKOW LW KONbI
reorpaguu yenoseka. C cepeguHbl 1960-X Ir. Ha HNUBe MOATOTOBKWN KadefpanbHbiX YYUEOHUKOB B Chepy UH-
TepecoB A. E. Cnyku Bownu cTpaHbl - cocean ®paHuun (benbrua, Niokcembypr n HugepnaHgbl), a Takxe
ee ObiBWMe KonoHun (Mapokko m Amxup). B 1970-x rr. npu HanucaHum paboT, NOCBALWL,EHHbIX U3YYEHUIO
reorpagun ®paHuumn, B pycne NnporpeccMBHON rymMaHMCTUYeCKON reorpaumm m B Xofe y4yacTus B CO34aHMUM
KONNEKTWBHbLIX TPYAOB NO npobnemam KanuTanuCcTMUYECKUX W pa3BuBatowmuxca ctpaH [27-30] A. E. Cnyka
OKOHYaTeNbHO 0603Ha4YMN Noae CBOMX UCCAEfOBATENbCKUX MHTEPECOB M Mepellen OT M3YUYeHUs OTAeNbHbIX
CTpaH K aHanun3y MakpopermoHoB, B HaCTHOCTK 3anagHoil EBponsl.

HakonneHHble 3HaHWA M ONbIT B 06NacT aHannsa coumanbHoO-4emMorpatnyeckoro passutung dpaHunu, co-
npeAenbHbIX CTPaH B YaCTHOCTMW U 3anafjHoeBponeickoro pernoHa B uenom [31] nossonunu A. E. Cnyke BbIATK
Ha HOBbI/ NCCNef0BaTeNbCKNA ypoBeHb. Bo-nepBbix, B nonemumke ¢ 6. C. XopeBbiM 1 B. H. Yanekom o Bugax
OBMXeHNA (pa3BUTUA) HACENEHUS OH NPEeANOoXNA paccMaTpuBaTh «WeCTb rNaBHbIX POPM AMHAMUKN Hacene-

4YNafioK 0TeYeCTBEHHOTO CTPAHOBEAEHNS €AMHOAYLLIHO OTMETUN aBTOPbl TEMATUYECKOTO BbIMYCKa XypHana « KOHTypbl rnobanb-
HbIX TpaHChopMaumMii: NONUTUKA, IKOHOMMKa, NnpaBo» (2021. T. 14, Ne 6 : Cyabba cTpaHoBegeHus B Poccum).
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HUS - BOCMNPOWU3BOACTBO, NPOCTPAHCTBEHHYO, COLMANbHO-KNACCOBY, HaLMOHaNbHY0 (3THUYECKYI ), 3KOHO-
MMUYecKyt (TPyLOBYI AeATeNbHOCTb) MOGUABLHOCTb HAaCeNeHNA U 3IBONOLUIO POPM ero pacceneHusa» [7, c. 5].
Takoll cMenblii NoAX04 3acTaBnfaeT 3afyMaTbCs CAELNANNCTOB U CErO4HA.

Bo-BTopbiX, A. E. Cnyka onpeAgennn pofb femoreorpaum Kak HOBOr0O BaXXHOro HanpaBneHUs KOMNAeKC-
HOFO M3YyYeHWA HaceneHUna. OTO HanpaB/eHWEe HAXOLMUTCA Ha CTbiKe gemMorpauum u reorpa@umm HaceneHus:
«Ee cywHOCTb - McCnefoBaHne TeppPUTOPUaNbHbIX 0COBEHHOCTEN BOCNPON3BOACTBA HaCceNeHns, QOpMUpPYIHo -
W MXcAa B NpoLecce pasBUTUSA 4enoBe4vYeCcKoro obuwecrTea, UX NMPUYNH U NOCNELCTBUIW, BANAHUSA HA XU3Hb
obuectea» [7, c. 8-9]. [laHHaa naea nony4ymna pasBuTme B KOHUeNuMu reogemorpamuyeckoin ob6cTtaHoB-
KN n cuctembl5[32-34] n page UHbIX TPYLOB.

B TeuyeHMe MHOrMx net Hay4yHble ugen A. E. Cnykn B o6nactu reorpamm HaceneHus u reogemorpagmm
paspabaTbiBanu npeacraBuTenn 6eN0pyCcCKOM WKOAbI COLMANbHO-3KOHOMMUYECKON reorpaumn. Ha tpygax
A. E. Cnyku BbIpPOCNO HE OLHO MOKONEHWE OTEYeCTBEHHbIX nccnefosateneli, Cpean KOTopbiX - AOKTOP reo-
rpamyeckmnx Hayk, npogeccop E. A. AHTunosa [35-38], kaHgupaaTt reorpamyecknux Hayk, goueHTt b. A. Ma-
HakK [35; 36; 39], kKaHAnpAaT reorpagnyecknx Hayk, goueHT . B. 3aropeuy (benopycckuin rocygapcTBeHHbIN
YHUBEPCUTET), a TakKXe KaHaupart reorpamyecknx Hayk, goueHT C. A. 3apyukunuin n kaHaunpgat reorpaduye-
CKMX Hayk, goueHT A. A. CugopoBuy (bpecTckuit rocyfapcTBeHHbli yHUBepcuTeT umeHn A. C. MywKNHa).
Pa3BnTue HanpaBieHWA, CBA3AHHOIO C M3yYeHNEM TeppuTOpManbHbiX 0CO6EHHOCTEW BOCNPOM3BOACTBA U BO3-
pPacTHOW CTPYKTYpbl HaceneHUs, BONAOTMAOCL B co3faHum B 1975 r. Ha reorpauyeckom akynoTete bIry
(8 2019 r. nepemMeHOBaH B hakKynbTeT reorpa@um nu reonHpopmMaTuKmn) cCTyAeHYECKON HayyHO-nccnegoBaTeb-
CKOWV nabopaTtopum permoHanbHblX gemorpaumyecknux npobaem, Hay4yHbiM PYKOBOLUTeneM KoTopoi o 1998 r.
6blna b. A. MaHak. C 1998 r. nabopatoputo Bo3rnagnsietr E. A. AHTuNOBa.

bnarogapa nposBAEHMNIO HAYYHOTO MHTepeca K reorpa@uun HaceneHUs M NOHUMAaHMWIO BaXHOCTU NOATOTOBKM
cneuvanncToB Bob6nacTtu gemorpaum ns rocyjapcrtsa noj BAMAHWEM HayYHbIX ngein A. E. Cnyku no numyma-
TneBe E. A. AHTUNOBON BNepBble B CTPaHe Ha reorpa@uyeckom gakynbtete bI'Y 66110 OTKPLITO HanpaBaeHUe
cneymnanbHoctTn 1-31 02 01-05 «leorpagusa (reogemorpadusa)» Ha NepBOA CTYNeHMW BbiCWEro o6pasoBaHua.

B-TpeTbux, TeopeTuyeckue paspabotku A. E. Cnyku 6binu peann3oBaHbl B pa3BepHYTON XapakTepucTuke
pafa pasjenos gemoreorpadumn gna 3anajHoi EBponbl Kak LenocTHOro pernoHa [7] nm nsganmm nocobua no
reorpaumn HaceneHus c ocHoBaMu gemorpaguum n aTHorpaduu [40].

B-ueTBepThbiX, B X04e uccnefosaHuin A. E. Cnyka o6paTun BHUMaHWE Ha XXECTKYI CBA3b JUHAMWUKMN YnC-
NEHHOCTW HaCeNeHNsa permoHa n ero OCHOBHbIX CTPYKTYp Cc npoueccamu murpayummn. MhayuyeHmne ocob6eHHOCTe
3TOW KOppenaumm u aHanns3 coLnanbHO-3KOHOMUYECKUX OTHOLW EHUA cCTann npegMmeTaMyn HOBOM Npob6aeMHONR
06n1acTn - MUrpaynonorum, pacKpblTON NpenMyL,ecTBeHHO gemorpaamu (cm., Hanpumep, [41]). B otnnumne
0T 3KOHOMMUCTOB M gemorpagoB A. E. Cnyka nbiTanca oTpasnTb BblpaXX eHHOCTb Takoro B3aMMOfeNCcTBUA
B MpocTpaHcTBe. B yacTHOCTU, C OLHOW CTOPOHbLI, OH KOMMIEKCHO OLeHnNn mecto 3anagHoli EBponbl B N0TO-
KaX MeXAYyHapoAHOW MuUrpauun, a c ApYyro CTOpoHbl, COCTaBUN Mepapxuio cTpaH - yneHoB EC no cTeneHwm
pa36aBNeHHOCTW WX HaceNeHns rpaxjgaHaMmun Apyrux rocynapcts, perynipHo o6HOBAAN ee U BbIABUN CNeLn-
UKy MOJenun ueHTp - nepudepuns B pernoHe. Mo yTBEPXAEHUIO YUYEHOT0, MUHUManbHaa A4ons opuumanbHo
3aperucTpMpoBaHHbIX MHOCTPAaHHbIX NOAAAHHBIX (MMWb 1-2 %) xapakTepHa A4NSA CTpaH, PacnoNOXeHHbIX Ha
nepudepmn 3anagHoli EBponbl 1, KaK NpaBuWNo, paHee OTAMYaBW KUXCA 60/1ee BbICOKMMM NOKa3laTenaMmn amu-
rpauuun, Hexxenu mMmmurpauun [42].

B-nAaTblX, CONOCTaB/fieHMe NO CTpaHaM nokasaTesieli eCTECTBEHHOr0 ABUXEHMWA HaceneHns ¢ ob6bemMamu,
CTPYKTYpPOW M HanpaBneHUAMMN nepeMel,eHmnsa Hacenennsa npuseno A. E. CnyKy K BbIBOAY O MaclwTabHocTu
W UeHTpanbHOCTN Npo6nemMbl UMMUTPaLUM B COLNANbHO-IKOHOMWYECKOM pa3BmuTum 3anagHoli Esponbl. B pe-
3ynbTaTe aHann3a OH CPOPMYNUPOBaAN KOMNAEKC peanbHbIX U MEPCNEKTUBHbLIX Npob6neM gemoreorpamyeckoro
XxapakTepa, HanpPAMYI W KOCBEHHO CBA3aHHbIX C MpoLeccaMu MMMUTpauun. B nx 4ymcno BXOLAT NOABNEHUE
(heHOMeHa cTapblX HaLWUA, Kpax TpagULWOHHbLIX CeEMeNHbIX YCTOEB, 3aMeTHOe M3MEHEeHNe HaLWOHANBHOTO
cocTaBa, POCT cOLManbHOW HanpsXXeHHOCTN B obuectBe n T. 4. B ycnoBuax rnob6anbHOW TypOyneHTHOCTH
6onbWwas yacTb 3TUX NpobaeM OCTPO CTOAT U B HacToswee Bpemsa. Kpome T0ro, A. E. Cnyka aMnupuyecku
fokasan cnabyw appeKTUBHOCTb MEXaHW3MOB FOCYAapCTBEHHOr0 PeryanpoBaHMa M OTMETU OTCYTCTBUE
NpPAMON 3aBUCUMOCTU MEXAY SKOHOMUYECKUMU 1 LeMOorpauuecKuMuy TpeHgamu. Mo yTBEPXKJEHUIO YUYEHOTO,
B 1990-x rr. « .B 3anajHoi EBpone coxpaHANMCcb BbICOKMWE TEMNbl pocTa 3KOHOMWUKHU, yBenmuusanca BB,
rofoBble TEMMbl MHONALWUMN B 60NbW NHCTBE FrOCYAapCTB He NpeBblwany 2-3 %. YPOBEHb XXU3HW HaceNeHmns 3a
370 BpPeEMS 3aMeTHO NOBbICUCA, OA4HAKO MHOTME feMmorpauyeckne nokasateim pe3ko yxygwumnucoe» [42, c. 93].
B nocnepytouwme gecatunetusa cutyauma uameHunacb HeHamHoro (cm., Hanpumep, [43]). OueHnBas Temnbl

5®énopos I. M. HayuyHble OCHOBbI KOHLEML MM FreogeMorpaduyeckoii 06CTaHOBKYM : aBToped. Auc. ... A-pa reorp. Hayk : 11.00.02.
n., 1987. 32 c.
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COKpallLleHWs 10NM HaceneHus EBponbl OT 06LLei YNCNEHHOCTM HaceneHus mupa 3a 1950-2025 rr. Ha 0CHOBe
pacyetoB OOH, A. E. Cnyka yKa3san Ha T0, 4YTO «“06e3ntogeHne” EBponbl - 0fHa 13 caMblX BaXKHbIX U aKTy-
a/bHbIX MPOo6/IEM BCEro Ye/l0BeYeCTBa, OL4HAKO B MEPBYIO OYepesb ee peLleHre 3aBUCUT OT NOBeLEHUS cammUX
eBponeiues!» [44, c. 175]. VI ¢ 3TM TPYAHO HE COrNacuThbCs.

MprHUMNbLI UCCNeaoBaHNiA, KOHTYPbI BbISIBIEHHbIX 3aKOHOMEPHOCTEN 1 06l KA NpobnemMHbIA QOH ae-
mMoreorpagMyeckoii eBpONencTUKN OTPasUaNCh BO MHOTUX YYEOHbIX 1 Hay4uHbIX Tpydax A. E. Caykn. OHm
OKasa/icb BOCTPe60BaHHbLIMK NPy (POPMMPOBAHUUN HOBOW CTPYKTYpbl MIY - hakynbTeTa MHOCTPaHHbIX
A3bIKOB W PErvMOHOBEAEHNS, a TaKkxKe Npu co3faHuy 6tonneteHs LieHTpa gemorpaduu 1 3Koorum Yenoseka
VIHCTUTYTa HapOAHO-X03AACTBEHHOrO NporHo3upoBaHnsa PAH «HaceneHue n 06u,ecTBo» U NOAyYnIn pas-
BUTME B €BPOMECKOI YacTh pyopukn «emorpauyeckuii 6apoMeTp» 3M1eKTPOHHOTO n3gaHus «demockon
Weekly» B 2000-x rT.

A. E. Cnyka 1 couypnanbHasa reorpagpus bonbioro Mapmka

B 3KOHOMMWKO-reorpanyeckoii XxapakTepucTUKe pailoHa Kak HempenoXKHoro atpuoyTta uccnegoBaHui
BCEX CTPaHOBeOB LIEHTPasbHOE MECTO 3aHMMano M3ydeHue TeppUTOpUanbHbIX KOHTPACTOB M XapakTepa
NPOCTPAHCTBEHHbIX CABWUIOB, MAacLUTab KOTOPbIX, KaK M3BECTHO, 3a4at0T B MepBYIO oyepelb 60/bLIME FOPO-
fa. IMeHHO 60nblUve ropoga, No MHeHuto XK. boxe-MapHbe 1 XK. LLla6o, «3HaMEHYHOT YCUANE 1 TOPXKECTBO
umsmnmsauumn» [45, c. 190], npeacTaBnsA0T cob0i Masku U OMOPHbIE TOYKM BCEM XO3ANCTBEHHON reorpagum
CTpaHbl, (hOKYCbl €8 KyNbTYPHOW M NOIMTMYECKON XXM3HU, KOTOpble 06pa3ytoT CBOEro poja KOOPAMHATHYH
CeTKY Ha 3KOHOMUYeECKO KapTe CTpaHbl, UCTUHHbIA Kapkac Tepputopum [46]. BmecTe ¢ Tem H. H. BapaHckuii
yTBepXaan cnegyroulee: « HTo6bl. M3YyUnUTb ropof, OLHUX UCTOUHUKOB - TEKCTOBbIX, CTATUCTUYECKUX, Kap-
TOrpauueckmnx - elle HefOCTATOUYHO, COBEPLUEHHO HEoOXOAMMO BUAETHL rOpPoj CBOMMU rasamu, U BUAETb
pasHble ero 4acTu, ¥ C pasHbIX TOYEK, U B pa3Hoe BpeMs roga, HeobXo4MMO NOXOAUTL M NO CaMOMy ropogy,
1 MO €ro OKPecTHOCTSM; HeO6XOAMMO 3aBECTM 3HAKOMCTBA B Pa3HbIX COSIX HACENEeHNUS, LUMPOKO UCMO0/b30BaTb
aHKEeTHbI cnocob M3yyeHus, HeobXo4MMO MPUCMOTPETLCS K FOPOLCKON ToMNe, No6bIBaTh B MPOMbILLIEHHbIX
M TOProBbIX NPEANPUATUAX, Y4eOHbIX 3aBefeHMsX, Ha 0OLLECTBEHHbIX pa3BnevyeHusx, oTompas no Kaxgou
NIMHMUN Hanboee XapakTePHbIe M ANa JaHHOMo ropoja cneundguyeckme mecta» [47, c. 145].

B ueHTpe BHUMaHus A. E. Cnyku okasanacb ctonuua ®paHumun, npuyem y4yeHblidi nonaran, Y4to nsyumTb
Mapwx No egMHOMY nekany HeBO3MOXHO: «O [lapuxe M nNapukaHax MUMeeTCs Macca MTepaTypbl Camoro
pasHoobpa3Horo xapakrepa. Ho faneko He BCe CTOPOHbI XM3HW 3TOr0 OFPOMHOr0 M 04YEeHb C/I0XHOI0 ropoj-
CKOro opraHu3ma mccnefoBaHbl 06CTOATENbHO. Bpems NOCTOSHHO MeHSeT CMTyauuto, 06HOBSET peasbHble
rpaHvubl, QYHKUUK 1 06MK ropoaa, COCTaB XUTeNeld, CTaBUT HOBble 3KOHOMUYECKME U CoLManbHble npobie-
Mbl» [48, c. 99]. ELle B Havane HayyHoro nytu A. E. Cnyka NoHUMan aToT ropog Tak: «CoBpeMeHHbIN Mapux
MHOroo6paseH, kak MHOroo6pasHa ero UcTopus. Mapux - ofUH U3 MUPOBLIX OMNIOTOB KanuTainm3Ma v OguH
13 MUPOBLIX 04AroB PeBOJIOLMIA; TOPOL, B KOTOPOM 3aMeyaTesibHble 06pasLbl apXMTeKTYpbl U NapajHble Npo-
CMNeKTbl COCEACTBYIOT C TECHLIMU UM TEMHbIMU 3aKOY/IKAMU MepeHaceNeHHbIX TPyLo6; ropo, nonyyuBLINiA
3aKOHHYIO CflaBy Kak COKPOBULLHMLA KY/bTYPHbIX LLEHHOCTEN, CO34aHHbIA TanaHTOM U YNOPHbLIM TPYAOM
MHOIMX MOKONEHWIA U B TO >Xe BPEMS U3OLLPAIOLWMIACA B NPUMaHUBAHUK 60raTbiX MHOCTPaHLLEB HU3KONPOO6-
HbIMU “aTTpakuMoHaMmn™; ropog, B KOTOPOM Ky/bTYpHas YTOHYEHHOCTb U NOCTOSHHOE UCKAHWE HOBbIX MyTeil
KOHTPacTUPYIOT C PUANCTEPCKO OFPaHUYEHHOCTBIO ChITOFO paHTbe» [22, ¢. 275]. B oTanume ot L. A. Butse-
pa, KOTOpbIA HU pa3y He Bble3xan 3a pybex, A. E. Cnyka HeogHOKpaTHO ObiBan B ctonuue dpaHuum, nobun
Mapwnk, BOCXMLWANCS 3TMM FOPOAOM U1 3a BPEMS KOMaHAMPOBOK CO3[an MMraHTCKyt KOMnekuuio hoTorpaduii
n cnaingos (punbMoTeKy), KOTopasi NPeACTaBAAeT 0COOYH0 LLeHHOCTb. BMecTe € Tem B TeUeHMe BCeli Kapbepbl
OH UCKan 1 anpobupoBsan anropuTM BbIX0Aa 3a Npejesibl YTBePXAeHHbIX CXeM UCCeA0BaHUS NS OTPaXKeHUSs
Hanbonee BaXKHbIX YepT AUHAMUYECKOr0 NOpTpeTa 3TOro ropofa.

A. E. Cnyka npefioxXun CUHTE3MPOBaHHbI NOAX04 K U3yyeHuto Mapuxa, B KOTOPOM COBMECTW/ YepThl
reoncTopuyeckoro (MccnefoBaHne NEPMOAOB pacLBeTa U ynajka ropoja B KOHTEKCTE MUPOBbIX COBLITMIA), NoKn-
MaclTabHOro (paccMoTpeHue cTonuLbl PpaHLuK C TOUKM 3peHNUS MHOTOSIPYCHOM TEPPUTOPUASTIbHON MepapXmm -
OT MaJioro Mo TEPPMTOPUK paitoHa CTpaHbl 40 r1o6anbHOro ropoaa), IKOHOMMKO-PYHKLMOHANLHOTO (OLeHKa
(hyHKUWMIA Maprxa 1 aHann3 npouecca TpaHCHaLMoHaIM3aLmMm 3KOHOMUKN [49]), reonoinTMYecKoro u npoo6-
NemMHoro (y4et 0CO6eHHOCTe BOSHUKHOBEHWSA BHYTPEHHUX U BHELLUHUX KOH(IMKTOB U UX YPEryInpoBaHus),
06pasHoro (TpaHcnAUMa Kak CO6CTBEHHbIX BrievaT/eHnii 0 4OCTONPUMEeYaTeIbHOCTAX U OCTOMHCTBAX rOpofa,
TaK 1 BOCNPUATUS €ro HeraTMBHbLIX CTOPOH TypUCTaMm) U, KOHEYHO, AeMoreorpauyeckoro (Mcnonb3oBaHue
[aHHbIX 0 IMHaMIKKe NI0LHOCTM FOpofa, ero MecTe B CUCTEMAX pacCceneHns pasHbiX MaclLTaboB, MEHAIOLLMXCS
(B TOM yucne nof BAMSHUEM MUTPaLMOHHBLIX NOTOKOB) AeMOCOLMaNbHbLIX CTPYKTypax HaceneHus [50; 51])
noaxofoB. Kak npasuno, BCe XapakTepuUCTUKU CONPOBOXAaNUCh TabIMUHBIMU MaTepuaiaMu 1 no BO3MOX-
HOCTU CUCTEMOW KapTocxem. ToNbKO B OTHOLIEHMU MapmKa B COBETCKOM rpafoBeA4eckoin nutepatype 6biau
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PacKpbITbl YHUKa/bHbIE CHOXKETbI, HANpUMep 3BOJIOLMSA COLMANIbHO-KNAcCOBOro, COLManbHO-NPOGeCCUOHab-
HOFO M HaLMOHa/IbHOMO COCTaBa HaceneHns. B pesynbTaTe y 0TeYecTBEHHON aygutopum reorpagus Mapuxka
Hall/a NO3MTUBHbIW OTK/IMK Kak Cpean yueHblx (reorpadbl pasHbiX CleLnansHOCTeR, B TOM Yucie ypbaHucTsl,
a TaKxXe gemorpagbl, 3KOHOMUCTbI, COLLMONIONM U KYNbTYPONOrn), Tak U cpesun NpeacTaBUTeNein TYpuCTCKOro
6u3Heca, MapKeTuHra 1 6peHAMHra TeppuTopuid. Bonpockl reorpatmm Mapuxka paspabaTbiBalOTCa B TpyAax
monoabix nccnegosateneid MY, VIHCTUTYTa Hay4yHO MHGOpMaLUyM Mo o6LLeCTBEHHbIM HaykaM PAH, NH-
cTutyTa EBponbl PAH, MOCKOBCKOrO rocyiapCTBEHHOr0 MHCTMTYTa MEXAYHaPO4HbIX OTHOLEHWUIA U ApYTrnX
opraHusauuii (cm., Hanpumep, [52; 53]).

MpofoskeHe Hay4YHbIX HanpPaBneHWi WKonbl CyKu

Hay4yHoe TBOpYeCTBO B 06pa30BaTe/IbHOM yUpeXxaeHun, 0Co6eHHO B MI'Y, HeOTAENMMO OT MeAarornyeckoi
[eATeNbHOCTM M NOAr0TOBKM BbICOKOKB/IM(MLMPOBaHHbIX KafpoB. Hapsay ¢ HanvicaHnem MOHOrpadumii u ctaTei
4191 HayUHbIX COOPHUKOB OTAe/NbHbIA 1 BeCbMa BECOMbII NiacT paboTbl COCTaBASKOT YTEHUE KYPCOB NIEKUWIA,
pa3paboTka y4ebHO-METOAMYECKOA NMTepaTypbl, OpraHmsanmns y4ebHON 1 NPOM3BOACTBEHHOW MPaKTUKMK,
PYKOBO/CTBO KYPCOBbIMU U BbIMYCKHbIMU paboTaMu CTYAeHTOB. BeposTHO, nefarornyeckas fesTe/lbHOCTb 3a-
HUMana rnaBHoe MecTo B XM3HU A. E. Cnyku, BbINOAHABLUErO Ha NPOTSXXEHUM HECKONIbKUX AeCATUNEeTUN
06513aHHOCTY 3aMeCTUTENA 3aBefytoLlero Kaespoii SKOHOMWYECKON reorpaum KanmTaMcTUyYecKnx cTpaH
no yuye6Hoin pabote. Jonroe Bpems A. E. Cnyka BO3r/1aB/isii KOMUCCUIO MO MOATOTOBKE NPOrpaMM KypcoB
1 Y4eBHNKOB CEKLMIN 3KOHOMUYECKOI reorpadum YuebHO-METOANYECKOT0 06beAMHEHNS YHNUBEPCUTETOB Poccun
no reorpauyecknmM cneLmnanbHoCTAM, ABAAACA COABTOPOM W YIEHOM PeAKONNernm NpakTUYeCcKy Bcex Kage-
LpanbHbIX y4e6HUKOB, B TOM Yuce 6ecTcennepa «CoLmanbHO-3KOHOMUYeCKas reorpagus 3apyoexHoro mupa,
nepensgasasLierocs B 1998-2005 rr. Ha npoTsxxeHun mHorux net A. E. Cnyka untan B MI'Y opuUruHasibHble
Kypcbl nekumii «Feorpagms HaceneHus mMupa (C 0OCHoBaMu AeMorpagmm u aTHorpagmmn)», «9KOHOMMYecKas
1 nonmTuYyeckas reorpagms Eeponbi», «CounansHO-3KOHOMUYECKas reorpatmsa @paHunm», «CounanbHO-3Ko-
HOMWYecKas reorpagus tanum», BbICTynan ¢ 0TAeNbHbIMU TIEKLUAMU BO MHOTMX yHUBepcuTeTax ctpaH CCCP
(Poccua, YkpanHa, pysus, Kuprusus, Jintea, 3cToHus), paga rocygapcts 3anagHoii Esponbl (PpaHums,
NTanug), a Takke Ky6bl 1 Cupun. C yyeToM cneundrkmn yuebHo-HayqyHOW cneunanmsauuu, rnyouHsbl 3HaHWiA
1 BbICOKOTO YPOBHSA BMafeHNs POMaHCKUMU A3biKamMy cpefy Konner oH 6bl1 NPU3HaH NOAJIMHHBIM 3HATOKOM
«CaMbIX U3SLLHBIX U AeIMKATHbIX MecT 3eMnn - ®paHuun n Ntanum» [54]. Kpome Toro, A. E. Cnyka HeofHo-
KpaTHO PyKOBOAW Y4eOHOM NPaKTUKOI CTyAEeHTOB B CTpaHe 1 3a py6exxom (IAP, Monblua, bonrapus). Mog ero
PYKOBOACTBOM 6blfIN 3aLLMLLEHbI LECATKM BbIMYCKHbIX paboT CTYAEHTOB U 17 anccepTaLmii Ha COMCKaHWe y4eHo
CTeneHW KaHaugarta reorpayMyecknx Hayk, B TOM ymcnie acnupaHTamu ns Mpaka, J/ineaHa n ®paHuun [55].
B uncno HenocpeACTBEHHbLIX BOCMUTaHHMKOB A. E. CnyKu BXOAAT yp6aHWCT, M3BECTHBIA cneumanncT B 061acTu
MapKeTuHra 1 6peHanHra tepputopuin A. B. Busranos [56; 57] u npodeccop B. A. Konocos. /11060MNbITHO,
yto [. B. Busranos u B. A. Konocos 3aliniany KaHanaaTckme anccepTaumny no noaMTUYecKoi reorpagmm
BennkobputaHun n tanum cooTBETCTBEHHO.

A. E. Cnyka 3aHMMasncs He TOMbKO YHUBEPCUTETCKOW, HO W LUKONLHOW reorpadguen, TeCHO COTpyAHUYan
C XypHanom «leorpadus B LUKONe», raseTon «eorpadms» (3T0 NPUNOXKeHWE K raseTe «[lepBoe CeHTAOPA»
B HacToslLLee BpeMs SIBASAETCA aBTOPUTETHbLIM XXYPHaJIOM), y4acTBOBaN B CO3[aHUN KapT MO HaceNeHN0 Mupa
1 OTAeNbHLIM permoHam EBponbl 418 YHEHUKOB CpefHeil LWKOoNb! , paboTe ceMUHAPOB U Cbe3foB Bcecoto3Horo
reorpagmyeckoro obuiecTtsa.

3aksiroueHue

Hackonbko n3BecTHo, A. E. Cnyka HuKorga He nucan marepuanos o Poccum nnn CCCP, HO OH Bcer-
[a TperneTHO OTHOCW/ICS KakK K Masioli pofuHe, Tak U K npobnemam passutus Poccum. Mcxogsa m3 ycTaHo-
BOK /. A. BuTBepa 1 CnoXmBLLUEACA Ha kadeape NPaKTUKK, OH, Kak 1 ero Konnern-cTpaHoBeb!, CUmMTan CBOMMU
MepBOCTEMNEHHbLIMMW 3afja4yaMy M3yUeHne 3apy6exXHOro OMbiTa ¥ UCMOb30BaHUE AOCTVXKEHWUA MHOCTPAHHbIX
Konner Ha 6naro poguHbl. HayuHoe Hacnegue A. E. Cnyku npefcTaBAseTCs BHYLUUTENbHBIM U MHOTOFPaHHbIM.
MonyyeHHble UM pe3ynbTaThl Chirpany 60bLIYIO Posib B (POPMUPOBAHUU BO BTOPOI NM0M0BUHEe XX B. OTeYe-
CTBEHHOM LUKOSbI COLMaNbHO-3KOHOMUYECKON reorpamm, B 0CO6EHHOCTU TaKMX KPYMHbIX ee pa3fenos, Kak
reorpagus HaceneHus 1 3apy6exxHoe cTpaHoBeeHWe, [OCTOWHOEe MECTO B KOTOPOM 3aHUMaeT reorpafuyeckoe
thpaHkoBefeHue. Mo cytu, A. E. Cnyka npegioxun n peann3osa nommaciTabHbli NOAX0S K UCCNeA0BaHMIO
Jemoreorpagmueckoro pasgena counanbHO-3KOHOMUYECKOro CTpaHoBeAeHUs 3apy6exxHOro Mupa. Ha cTbike
reorpagum HaceneHus n gemorpauu oH co3fan LesocTHOe npeacTaBneHne 0 ®paHuUMM No ocu paiioHbl -
Bonblioii Mapu>K - cTpaHa - G6An>Kaiilee okpy>KeHue - 3anagHas Eepona - mup. He MeHbLIWUIA nHTepec

BOKOHOMMYeCKas 1 counanbHas reorpadus mupa. MNpupogHble pecypcbl. HaceneHvne. KOHOMMUKA : aTnac C KOMMIEKTOM KOHT.
KapT : gns 10-ro kn. / nog pea. H. H. YyryHosoit. Omck : Om. kapTorp. ¢-ka, 2013. 77 c.
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B KOHTEKCTe pa3BUTUA M OLEHKN 3 eKTOB rnobann3alMOHHbIX NPOLECCOB NPEACTaBAAKT NPOMEXYTOUHbIE
MTOrM KOMNapaTUBHOINO aHanns3a coumnanbHO-geMorpagnueckoro passutua 3anagHoin Esponbl A4NA pPermoHo-
BefleHNs 3apybexHOro mumpa, NnoNy4ymBLlWIEro perynsapHoe Hay4yHo-UHGpOpPMaLMOHHOE COMPOBOXAEHNE Ha che-
LumanbHblX caiTax. HakoHel, Ha 6a3e cMHTe3a Hay4yHblIX nogxonos A. E. Cnyka co3fan co6CTBEHHOe BUAEHMUE
bonbworo Mapuxa, KOTOPbIA YCUANAMM YHEHOTO NO CPABHEHUIO C APYTMMWU MeranonmcamMmu nonyuymn Hanbonee
YeTKMe KOHTYpPbl B OTEYEeCTBEHHOW reorpauu ropojos.

HayuHble ngen A. E. Cnykun BocTpe60oBaHbl B COBPEMEHHbIX pa6oTax N0 COLMaNbHO-3KOHOMMUYECKOW reo-
rpauun, CTpaHoOBEeAEHUIO, PETMOHANNCTUKe, Teorpaum HaceneHus, reoypbaHuctuke, reorpaum typmusma
N WNPOKOMY KpYry npo6iem pa3BuTua COBPEMEHHOTO Mupa. HekoTopble N3 HUX pa3paboTaHbl B MOCBALLEH-
HOn A. E. Cnyke KHure [58] n Tpygax monoabix cneynanmctoB. Manepesd ApKMX 3apuCcOBOK paiioHoB d paH-
LMK M 0COBEHHO ee CTONULbI CAYXMWT 06pas3LomM N8 aganTalum COOTBETCTBYHO LW el MHpoOpMaLUKM Ha caliTax
MHOTUX TYPUCTCKUX QUPM, CMELMNaNnM3NPYO L NXCA Ha eBPOMEACKOM HampaBneHUN, U pa3BUTUA BpeHANHTA
TEPPUTOPUIA B CTpaHe.

BaxHbiMu 3acnyramum A. E. Cnykun aBnqatoTca co3gaHme ocoboil atmocdepsbl B paboyem KONNeKTUBE U Bbl-
paboTKa CTPeEM/IEHNA K HOBbIM 3HAHUAM Y MONOAbIX CTPAHOBEA0B. Ero MHOrouYncneHHble yueHUKN pabortatrT
B aBTOPUTETHbLIX HAYUYHbIX N YyYeOHbIX YUpeXAeHNAX Kak B Poccuun, Tak 1 3a py6exom. B namaTn Konner n yye-
HMKoOB A. E. CnyKa ocTancs He TONbKO KakK rNy60KWUIA yYeHbIl U NPUPOXAEHHbIN Nejaror, TBOPYECTBO M 3aCayrm
KOTOPOro OTMEYeHbl MHOTMMW HarpagamMu n NOYEeTHbIMU 3BAHUAMMU, HO 1 KaK 3aMeyaTe/ibHblii YETOBEK - CKPOM -
Hbli N 6ECKOPbLICTHbIW, OT3bIBYMBLIV W BCerga fo6poxenaTtenbHblil, 6e3rpaHNYHO NpefaHHbIi CBOEMY feny.
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AnekcaHzap Kupunnosud

KAPABAHOB
(1952- 2019)

Alexander Kirillovich
KARABANQV
(1952- 2019)

Co [iHS pOX/AEHUA KPYMHOrO OTEYECTBEHHOIO Yye-
HOro-reosiora U opraHusaropa Hayku, cneyuanucra
B 06/1aCTWN YeTBEPTUYHOI re0NorMmn 1 naneoreorpaduu,
reomoponornn, HOBEMLLIEA TEKTOHNKN 1 HeOreoaun-
HaMWKW, JOKTOpa reo/ioro-MUHEPaNorMyecKnx Hayk,
npogeccopa, akagemmnka HauunoHanbHOl akageMum
Hayk Benapycu AnekcaHgpa Kupunnosuya Kapaba-
HoBa 25 oKTa6ps 2022 I. ncnonHunock 6bl 70 net.

AnekcaHap Kupunnosud pogusncs B 1952 1. B MuH-
cke, rae B 1969 r. OKOHYMN cpefHioo Wwkony Ne 24,
cneuvann3npoBaBLLyOCs Ha Yriy61eHHOM U3yYeHUn
HemeLKoro asbika. Bo Bpems 06y4eHUss OH Npno6-
pen 3HaHMs M0 OCHOBAaM eCTeCTBEHHO-Hay4YHbIX gu1C-
UMMIMH U HA BbICOKOM YPOBHE OBNafen HeMEeLKUM
A3bikoM. B 1969 r. A. K. Kapa6aHoB nocTtynun Ha
reorpaduyeckuin akynbTeT benopycckoro rocygap-
CTBEHHOr0 yHMBepcuTeTa. B cTyaeHYeckue rogbl OH
NPUHUMAN y4acTue B IKCNeJULMAX N0 U3YUYEHUIO 03ep
Benopycckoro Moneckbs, opraHnM3yemMbix NPoeccopom
O. ®. FAKyLIKO, a TaKkKe B CE30HHbIX NOJEBbLIX Fe0-
nornyeckux paborax nof pyKoBOACTBOM akajemmka
AH BCCPT. W. I'opeukoro. B 1974 r. AnekcaHgp Ku-
pUANOBUY C OT/IMYMEM OKOHUWUA YHUBEPCUTET U OblN
3a4KC/IEH B OUYHYHO acrmpaHTypy VIHCTUTYTa reoxumum
1 reogmsnkn AH BCCP, B KOTOPOiA NOA Hay4HbIM pYy-

130

KOBOACTBOM npodeccopa 3. A. JIeBKOBa 3aHMMasICs UC-
cnefoBaHNeM 3aKOHOMEPHOCTe CTPOEHUS HOBEMLLINX
reonorMyeckux (hopMaLimia, aHasmM3om nefHUKOBOrO ce-
OUMEHTO- 1 MOp(horeHesa, rALUMOTEKTOHWKKN. VTorom
3TUX UCCNefoBaHWI CTana 3aluTa guccepTaumm Ha co-
MCKaHWE YYEHO CTENeHN KaHauaaTa reorpauyeckmx
HayK «["poJHeHcKas nefopasienbHas BO3BbILLEHHOCTb:
CTpOeHUe, penbed, aTanbl popmupoBaHus» (1983).
B 1991 r. A. K. Kapa6aHoBy 6blN0 NPMUCBOEHO Y4eHOe
3BaHWe CTapLUero Hay4yHoro coTpygHuka, a B 1992 r.
OH BO3[/1aBW/ 1a60paTopuIo reoormm U reofMHaMmKm
WHcTuTyTa reonornyeckux Hayk HAH benapycu.

B panbHeiwem AnekcaHap Kupunnosudy 3aHu-
Masica U3yyeHMemMm BOMPOCOB HEOTEKTOHWKMW U Heo-
reofuMHamuku Tepputopun benapycum n CMexHbIX
pernoHoB BocTouHo-EBponeickoi nnaTgopmel B Tec-
HOM COTpyAHWYecTBe C akagemukamu P. I. ["apeu-
Kum 1 A. B. MatBeeBbIM, Y1eHOM-KOPPEeCnoHAEHTOM
P E. Ainz6eprom, npogeccopom 3. A. JIeBKOBbLIM U 3a-
PYOEXHbIMW YUYeHbIMU. B 3TOM Hay4yHOM Harpasie-
HWUW OH JOCTUT 3HAUYNTE/bHbIX Pe3ynbTaTos. B pamkax
npoekTa MeXxayHapoHO NporpaMmel MO reoHayKam
n reonapkam Ne 346 «HeoreoguHammuka genpeccumn
BanTuiickoro mops U npunerarLmnx obnactein» Ha
1994-1997 rr. A. K. KapabaHoB paspaboTtan opuru-



Ha/IbHYI0 KOMMIEKCHYHO METOAMKY MO PEKOHCTPYKLUM
amnanTy[ HEOTEKTOHUYECKUX LBUXEHWI B 061acTu
[peBHero MaTeprMKoBOro 0fieleHeHUs, CPOPMYNUPOBaN
KOHLEMUUI0 HEOTEKTOHNYECKOM 3BOMOLMM N HEOTEO-
OMHAMUKK TeppuTopun Benapycun n cMexHbIx 0bna-
CTel 3anagHoro cektopa EBpasniickoi nMTochepHoi
MAUTbI, NPOBEN HEOTEKTOHWYECKOE palioHMpOBaHMe
3anagHoii 1 LieHTpanbHO EBpONbI, a TaKXKe BblAenn
rnaBHble reoguHaMmyeckre (hakTopbl, onpesenssLine
XapaKTep reosiornyecKmx NpoLLECcCcoB B HOBeliLLee Bpe-
msa. Kpome Toro, AnekcaHap Knpnnnosuy npeanoxun
MEeTOZMKY N0 COCTaB/IEHUIO HEOTEKTOHUYECKNX KapT
Ha OCHOBe KapTorpadupoBaHUsi CTPYKTYpPHO-(hopmMa-
LIMOHHBIX KOMM/IEKCOB NNaTgopMeHHOro Yexna. o pe-
3ynbTaTaM BbIMO/THEHHbIX nccneaoBaHuii B 2002 T. oH
3alM TN QUCCEPTALLMIO HA COMCKAHME YUEHOR CTEMEHM
[LOKTOpa reocnoro-MuHepanornyeckmx Hayk «Heortek-
TOHUKa benapycu», KOTOPYH BbICOKO OLLeHU/N Teo-
ioru He T0/ILKO Benapycu, HO U Poccuun, YKpaunHsl,
Monbwu n cTpaH MpubanTuky, a Takxke ony6anKoBan
[lBé MOHorpadguu.

B 2004 r. A. K. KapabaHoB cTan 4seHOM-Koppe-
cnoHgeHTom HAH Benapycu, a B 2014 1. - akagemu-
KoM. B 2011 r. emy 6bI10 NPUCBOEHO Y4YeHOE 3BaHWe
npodeccopa reonornn. C 2008 no 2019 r. AnekcaHap
Kupunnosuy Bo3rnaensn MHCTUTYT NpUpoLONob30-
BaHna HAH benapycu 1 co3faHHYO B €ro CTpyKType
NnabopaTopuio COBPEMEHHON Fe0AMHAMUKK 1 Maneo-
reorpauu. B 3TOT nepmos OH akKTUBHO 3aHMMasCs
Hay4HOI paboToid, 6blN BOB/IEYEH B OpPraHM3aLmnoH-
HYI0 AeAaTeNIbHOCTb U Nefarornyeckuii npotecc, 6onee
20 net npopaboTaB N0 COBMECTUTENLCTBY B AO/IXKHO-
CTV npogeccopa Kaheapbl AUHAMUYECKOWA Teonorum
(B 2018 r. peopraHn3oBaHa B Kaeapy pervoHanbHoii
reoniorun) thakynbTeTa reorpamm n reouHHopMaTnKu
BIry. Mog pykosoactsom A. K. Kapa6aHoBa BbIMos-
HeH KOMMeKC Hay4YHO-1ccnefoBaTeNbCKMX paboT no
060cHOBaHMIO Bbli6opa NoWagKN NS pasMeLLeHuns
Benopycckoii aTOMHOW 3M1eKTpOCTaHLUK, cenaH npo-
FHO3 M3Y4YeHUS U OCBOEHUS MUHEPASbHO-ChIPbEBbIX
pecypcoB benapycn n paspaboTaHbl OCHOBbI 3TOl
cTpaternn. B nocnegHue rogbl AnekcaHap Kupun-

Bblgatouymecst yueHble
Outstanding Scientists

NOBUY YAENsii MHOTO BHUMaHWS pajoHOBO Npo-
6nematuke. CoBMeCTHO C akagemukom A. B. Mart-
BeeBbIM U M. V. ABTYLUKO OH M3y4as 0CO6EHHOCTU
pacnpefeneHus Ha TeppuTopun Benapycu 06bemMHoA
aKTMBHOCTW pajoHa B Hanbonee pacnpocTpaHeHHbIX
TUNAax YeTBEPTUUHbIX OT/IOXEHWI Y KOPEHHbIX NOPOS,
NnaToOPMEHHOr0 Yexna 1 KpUCTanIMyeckoro yH-
[aMeHTa, a TakXe BbleNnn pafoHOBbIE aHOMaNuu
B MPUNOBEPXHOCTHbLIX OTNOXEHUSAX, NOCTPOUN CXEMY
paliocHMpoBaHWA Tepputopuu benapycu no crene-
HW PafoHOBOI OMacHOCTM, 060CHOBAN MEPONPUATUS
Mo MUHUMU3ALUN BO3MOXKHOTO HEraTUBHOIO B/IMSIHNA
PafOHOBbIX aHOMAJIMI Ha Fe03KOMI0NMYECKYH0 06CTa-
HOBKy, pa3paboTas peKOMeHAaLuun no npoBefeHunto
NOCTOAHHOIO MOHUTOPWHIra O6LEMHOW aKTUBHO-
CTW pafjoHa U COCTOSAHUS 340POBbSA HACE/IEHUS B Hau-
6onee pafoOHOOMACHbIX 30HAX.

A. K. KapabaHoB fiBfisieTca aBTOpPOM 60siee veM
400 Hay4HbIX M Hay4YHO-NONYASPHbLIX Ny6AUKaLWiA,
B TOM uucne 30 MoHorpadmii U Apyrux KHUMKHbIX
n3gaHuii, npu6amsnTensHo 50 KapT U aTnacos reo-
NOrnyeckoro copgepxaHus. Mof ero pykoBoACTBOM
Oblna 3almiLeHa ofHa guccepTalmsa Ha COMCKaHue
YUeHOI cTeneHn KaHAuAaTa reorpamyeckmx Hayk.
MnopoTeopHas aeatensHocTb AnekcaHapa Knpunno-
BMYa O6bl/la NpM3HaHa 06LWECTBOM: OH HarpaXxXieH me-
[lanblo «3a TpyaoByto Ao6necTb» (1973), npemueid Ha-
LMOHa/IbHOW aKageMum Hayk benapycm 3a umkn pabot
«Pa3nombl 3eMHOli Kopbl Benapycu: TeopeTnyeckume
1 NpUKnagHble acnekTbl» (2008), Mefansto dpaHumcka
CKopuHbl (2018), HarpyaHbIM 3HaKOM «["aHapOBbl 3KO-
nar» MuHUCTepcTBa NPUPOLHbIX PECYPCOB 1 OXpaHbl
OKpy>atwoLein cpeasl Pecnybnvkn benapych (2019),
MHOFOYUC/IEHHBIMMW FPaMoTamu 1 611aro4apcTBEHHbLIMU
nMcbMamm.

Konneru, apy3ba 1 yyeHukn noMHAT A. K. Kapa-
6aHOBa KaK [06poenaTenibHOro, apyanpoBaHHOrO,
WUHTENNUTEHTHOro, J06POAYLLIHOIO U OT3bIBUMBOIO
yesioBeka.

A.A. MaxHaul A.T. Mpnounk2
E. A. Kyxapuk3 B. C. Xomunu4

WAHaTOoMMii AnekcaHaposuy MaxHay - [OKTOp reonoro-MmnHepanormyecknx Hayk, npogeccop, akagemmk HAH Benapycu; rnae-
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E-mail: yaroslavgribik@tut.by

FEsreHuit AnekcaHaposuy Kyxapuk - KaHAuAaT reooro-MnHepanormyeckmx Hayk, AOLEHT; 3aBefytoluii nabopaTtopueii cospe-
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AHHOTALUWWN AETMOHUWPOBAHHBLIX B BI'y PABOT
INDICATIVE ABSTRACTS OF THE PAPERS DEPOSITED IN BSU

YK 91(06)+55(06)

AKTyanbHble BOMPOCbI reorpaun 1 reonornn [3NeKTPoHHbIA pecypc] : matepuansl 79-i Hay4. KOHQ.
CTYZEHTOB, MarmcTpaHTOB ¥ acNMPaHTOB (hak. reorpamm n reonHgopmaTnku BI'y (MuHck, 27 anp. 2022 r.)/
Bry ; [pegkon.: [. C. Bopobbés (0TB. pea.) v ap.]. SNEKTPOH. TeKCToBble faH. MuHck : BI'Y, 2022. 93 c. :
nn. bubnuorp. B TekcTe. Pexxum goctyna: https://elib.bsu.by/handle/123456789/290122. 3arn. ¢ akpaHa. [en.
B BI'Y 05.12.2022, Ne 011705122022.

B cbopHuMKe npeAcTaBneHbl MaTepuabl 79-i Hay4YHON KOH(epeHL MM CTyAeHTOB, MarMcTPaHTOB 1 aCrMpaHToB
thakynbTeTa reorpaum u reouHgpopmaTuk benopycckoro rocyapcTBeHHOro yHUBepcuTeTa no akTyasabHbIM
BOMpPOCaM (PM3MYECKON N COLManbHO-3KOHOMUYECKON reorpadmm, reoskonorum n reonormm. C60pHUK npeg-
Ha3HayeH 415 YYaCTHUKOB KOH(EepeHLUn, OpraHM3aTopoB Hay4YHO-1ccnefoBaTeNbCKOW paboThbl CTYAEHTOB,
a TaKkxe cneunanncToB B 06nacTu reorpagum v reonoruu.

YK 502.171 (06)+330.15(06)

AKTyanbHble BONPOChI YCTONYMBOr0 NPMPOA0N0Nb30BaHNSA: HayYHO-MeTOAMYECKOe 06ecneYveHme 1 npak-
TUUecKoe peLueHne [ONeKTPOHHBIV pecypc] : MaTepuasibl MEXAyHap. Hayu.-MpakT. KoHd., noceaw,. 60-ne-
o HWJ akonorum nanawagTos ak. reorpaduu n reonHpopmatmkm 6I'y (MuHck, 9-11 Hos6. 2022 r.) /
Bry ; [peakon.: [. C. Bopo6béB (0TB. pea.) v ap.]. DNeKTPOH. TeKCToBble AaH. MuHck : BI'Y, 2022. 482 c. :
nn., Tabn. bubaumorp. B TekcTe. Pexxum goctyna: https://elib.bsu.by/handle/123456789/290478. 3ar/. ¢ sKpaHa.
Oen. B BI'Y 09.12.2022, Ne 012309122022.

B cbopHuMKe npeacTaBieHbl MaTepuanbl MeXxayHapogHOM HayYyHO-NPaKTUYeCKON KOH(epeHLMn «AKTY-
a/lbHble BOMPOCHI YCTOYMBOIO NPMPOLONO/b30BaAHNSA: HayYHO-METOANYECKOe 06ecneyeHme 1 MPaKTMYeckoe
peleHme», NOCBsLLEHHOW 60-neTUI0 Hay4YHO-MCCNeAoBaTeNbCKOM nabopaTtopun aKoNormm naHawagTos a-
Ky/nbTeTa reorpaguu n reouHdopmatkn benopycckoro rocyAapCTBEHHOrO YHUBEPCUTETA, MO aKTyasbHbIM
BOMpocaM MccnefoBaHUA U OLEHKW COBPEMEHHOIO COCTOSHWUSA NPUPOLHON cpefbl, pauroHaIbHOIO U 3K0/0-
rmyeckn 6e30MacHOro MCMoJib30BaHMS U OXpaHbl NPUPOAHLIX PECYPCOB B Pa3/IMUHbIX CEKTOPaX 3KOHOMMUKM.

YK 552.5(075.8)

JlnTonornsa [3neKTpOHHbIA pecypc] : 3neKTPOH. yuyeb.-meTod. Komnnekc ans cney. 1-51 01 01 «leono-
rms 1 passejka MecTOPOXAEHWUI NonesHbIX uckonaembix» / BI'Y ; coct. T A. XXugkoa. SNMEKTPOH. Tek-
cToBble faH. MuHck : BI'Y, 2022. 45 c. : Tabn. bubnuorp.: c. 44-45. Pexxum goctyna: https://elib.bsu.by/
handle/123456789/291426. 3arn. ¢ skpaHa. [en. B BI'Y 04.01.2023, Ne 000204012023.

DNEKTPOHHbI yuebHO-MeToANYECKNA KoMnneKe (QYMK) npeaHasHaveH Ansi CTYAEHTOB, 00yvaroLLMXCS
no cneyunansHocty 1-51 01 01 «l"eonorus n passefka MeCTOPOXAEHMWI NOMIE3HbIX UCKOMaeMbIx». CofepXaHue
3YMK npegnonaraeT nosbiweHWe 3 (HEKTUBHOCTH YNpaBaeHUs 06pa3oBaTe/bHbIM NPOLLECCOM U CaMOCTOS-
TeNbHOW paboTOl CTYAEHTOB MO OCBOEHWMIO YYEOHOW AMUCUUNAUHBI «JIATONOMMSA» C NMOMOLLbLIO BHELPEeHUS
B 06pa3oBaTe/ibHbIN MPoLecc NMHHOBALMOHHbLIX 06pa3oBaTe/lbHbIX TEXHONOMNiA, 06ecneyveHne KauyecTBeHHO
MOArOTOBKWN BbICOKOKBAIM(MLMPOBAHHbIX CMELNannucToB-reosoros.
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YAK 624.131(075.8)

MexaHunKa rpyHTOB, OCHOBaHUS U (DYHAAMEHTbI [dneKTpoHHbI pecypc] :31eKTPOH. y4yeb.-MeToa. KOMAEKC
ansa cney. 1-51 80 04 «leonorusa» / BTY ;coct. T A. Xunpgkoga. ONeKTPOH. TeKCTOBble faH. MuHcK : BIry,
2022. 39 ¢. : un. bubnuorp.: c. 38-39. Pexum goctyna: https://elib.bsu.by/handle/123456789/291427. 3arn.
c 3kpaHa. fen. B by 04.01.2023, No 000304012023.

ONeKTPOHHLIA yyebHO-MeToanYeckmnii komnnekc (Y MK) npegHasHayeH 4ns MarmcTpaHToB, obyvarwumxca
no cneunanbHoctn 1-51 80 04 «eonorusa». CopgepxaHme QY MK npegnonaraeT noBbiWeHNE 3G PEKTUBHOCTHM
ynpaeBneHuns o6pa3oBaTeibHbIM NPOLECCOM U CAMOCTOATENbHOM paboTOW MarncTpaHTOB MO OCBOEHWIO Yy4ebHOM
AvcunMnAnHbl «MexaHWKa rpyHTOB, OCHOBAHUA U (hyHAAMEHTbI» C MOMOLW b0 BHEAPEHUA B 06pa3oBaTeibHbI i
npouecc MHHOBALMWOHHbIX 06pa3oBaTelbHbIX TEXHONOTUA, 06ecnevyeHne Ka4eCTBEHHOW NOATOTOBKMW BblCOKO-
KBanu@MLUNPOBaHHbIX CNELNANNCTOB-TE0NIOr0B.

YAK 502/504:004.92(0 75.8)
AHTunosa O. C. ,D,VISaVIH N KOMNbIOTEPHasA rpafmka B 3KOSIOTUN [SneKTpOHHbIA pecypc] : 3aNeKTPOH.
yu4yeb6.-MeTOo4. KOMNNEKC C KpeaTUBHbIM KOMNOHEHTOM AnAa cney. 1-33 01 02 «[eoakonorma» / O. C. AHTUNOBA ;
BrY. 9neKTpoH. TeKCcTOBble gaH. MuHck : bry, 2022. 85 c. : un., Tabn. bubnuorp.: c. 82-83. Pexnm gocTy-
na: https://elib.bsu.by/handle/123456789/294554.3arn. c akpaHa. flen. B by 17.02.2023, Ne 001317022023.
ONeKTPOHHbIA yyebHO-MeTOoANYECKUA KOMNAeKe (Y MK) ¢ KpeaTUBHbIM KOMMNOHEHTOM npefjHa3HayeH
ANns cTyfeHTOB, obyvyatowuxca no cneymanbHoctm 1-33 01 02 «[eoakonorusa». B TeopeTuyeckom pasgene
3YMK n3n0XeHbl OCHOBbl KOMMNbOTEPHOW rpauku, NPUMeEHEHNSA 31EMEHTOB U NPUHLUNOB rpadnyeckoro
Aun3aiiHa, COBPEMEeHHble HanpaBaeHs B 06n1acTu BU3yanms3auunm nH@opmaLum cpeactsamm CTaTUYHON rpaduku
N KOMNbIOTEPHOW aHMMaL UM, 0CO6EHHOCTN O0TOOpPaXeHUA B 3KONOTUN NPOCTPAHCTBEHHbLIX AaHHbIX. B 3Y MK
npeactaBneHbl 3afiaHna, He0O6X0AMMbIe 4N NPOBEAEeHNA NabopaTOPHbIX U NPaKTUYECKNX 3aHATUI, ynpasBnse-
MOA camoCTOATeNbHOW paboTbl CTYAEHTOB, BONPOCHl K 3a4eTy W TecToBble 3afjaHus. CogepxaHue 3Y MK
npegnonaraeT NoBblWeHWe IPGHEKTUBHOCTM ynpaBneHns o6pa3oBaTeNbHbIM MPOLECCOM U CAMOCTOATENbHOW
paboTON CTY[EHTOB MO OCBOEHMWIO YY4eOHON ANCUMNANHBLI «[MN3allH U KOMNbHOTEpHas rpaguka B 3KONOTUN»
C NOMOLW b BHEAPEHUA B 06pa3oBaTelbHbIl NPOLECC MHHOBALMOHHbLIX 06pa3oBaTefibHbIX TEXHONOTUIA, B TOM
ynucne ¢ BblpaXeHHbIM KpeaTUBHbIM KOMMNOHEHTOM.

YNK 528.46:631.16(075.8)
MeTojbl O6CJ'Ie,£l,OBaHVII7I 3EMEJIb [ONeKTPOHHbIW pecypc] : 3N1eKTpPOH. yuyeb.-MeTO4. KOMMNNEKC ANA chey,.
1-56 02 02 «eomH(opMaynoOHHble cucTtembl» / BI'Y ;coct.: H. B. KnebaHoBuu, A. C. CemeHwoK, . A. Unx.
ONeKTPOH. TeKCTOBbIe AaH. MuHcK : By, 2022. 132 ¢. : un., Tabn. bubnumorp.: c. 131-132. Pexum goctyna:
https://elib.bsu.by/handle/123456789/294630. 3arn. ¢ akpaHa. fen. B bIryY 22.02.2023, Ne 001422022023.
ONeKTPOHHbLIA yyebHO-MeToANYeCKNA Komnnekc (3YMK) npefHasHayeH 4N CTYAEHTOB, oby4yatoumxcs
no cneymanbHoctTn 1-56 02 02 «FeonHpopmMaLNOHHbIe cucTemMbl». CofepxaHue 3Y MK npegnonaraert noBbl-
WeHWe ahHeKTUBHOCTM ynpaBieHNsa o6pa3oBaTeNbHbIM NPOLECCOM U CaAMOCTOATENIbHON paboToON CTYAEHTOB
No OCBOEHUI y4YebHON AancumnnAnHbl «MeToabl 06CNnefoBaHMn 3eMeNnb» C NOMOLWbIO BHEAPEHUA B 06pa3oBa-
TeNbHbIA NPOLECC MHHOBALWOHHbIX 06pa3oBaTelbHblX TEXHONOTMIA, 06ecnevyeHne Ka4eCTBEHHOW NOATOTOBKM
BbICOKOKBaNMpULNPOBAHHbLIX CNeLNanncToB.

YK 528.85:004(075.8)

TonasA. A. LindpoBas 06paboTKa KOCMUYECKMX CHUMKOB [3neKTpoHHbIN pecypc] :aNeKTpoH. yueb.-meTog,.
Komnnekc gns cney. 1-31 02 03 «Kocmoaapokaptorpagua» / A. A. Tonas, H. A. W ecTtakoB ;BlrY. 3neKTpoH.
TeKCTOBble AaH. MuHck : By, 2023. 95 c. :un., Tabn. bubnuorp.: ¢c. 94-95. Pexxum pgoctyna: https://elib.bsu.
by/handle/123456789/296337. 3arn. ¢ akpaHa. fen. B bry 14.04.2023, No 003714042023.

ONeKTPOHHbLIA yyebHO-MeToANYECKMI KoMNneke (Y MK) npegHasHayeH 4NA CTYAeHTOB cneunanbHOCTHU
«KOCMoOaspokapTorpagua». B 9YMK npefcTaBNeHbl TeOpeTUYeCKUn matepuan, HeO6XOLMMbIA 4NA OCBOEHUSA
OCHOBHbIX 3TaN0B ¥ MeTOL0B 06PabOTKN KOCMUYECKUX N306paXeHUl, TeMaTuKa NpakTUuYeCKNX 3aHATUI, TeMbI
pethepaTtoB, MepeyeHb 3ajaHNii B TECTOBOW (hOopMe ¥ BOMPOCHI ANA UTOFOBOT0 KOHTPONA 3HAHUA.
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