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BCTYIHUTEJIBHOE CJIOBO

C 23 mo 24 ampens 2015 rona B ropoae Capancke Ha 6aze HarmoHaabHOTO HCClIeI0Ba-
Tesbckoro MopioBckoro rocyaapctBenHoro yaupepcutera um. H. I1. Orapesa npouuia II Mex-
JyHapOIHasl HAydHO-TIpaKTUuYecKas KoHepeHus «[IprupoaHbIe OMAaCHOCTH: CBSI3b HAYKHU U TIPaK-
TUKW», B KOTOPOI IPUHSIN ydacTue 0oJiee cTa 4eJI0BeK KaK M3 pa3IM4HbIX perioHoB Poccun, Tak
U U3 3apyOeKHBIX CTpaH. JTa KOH(EepeHIUs MpoBecHa IPU TECHOM HAyYHOM U OpraHH3aI[MOH-
HOM COTpyaHHUecTBe ¢ MHCcTHTYTOM reorpadun «Mopan Ipumay» CepOcKoii akaaeMun Hayk
UCKyCCTB. MeporpusiTue mpoBeIeHO 1Mo 3ruoi Pycckoro reorpaduueckoro odriecTsa.

[enbto KOH(MEpEeHINH CTaI0 pelIeHHe TaKOW aKkTyaJbHOM 3a7auu, KaK pa3paboTka mpuo-
PUTETHBIX HAMPABICHUHN Pa3BUTHS HAYKH U MPAKTUKHA B 0OJACTH MPOTHO3UPOBAHUS YPE3BhIUAN-
HBIX CUTyallMi ¥ MPOBEICHHUS MEPOIPHUITHI MO PaCHpOCTPAHEHUIO MOCIEAHUX TOCTHKEHHUI B
cepe obecrieyeHus: yCTOMUNBOIO Pa3BUTHS PETHOHOB.

KitroueBbie mpo06ieMbl, KOTOPbIE HALIUTH OTPa)KEHUE B MaTepraliax KOH(pepeHIUH:

e reouH(popMaIMOHHOE 00ECTIEYCHNE IKOIOTUISCKUX, IKOHOMUYECKUX U COIUATBHBIX ac-

MEKTOB YCTOMYMBOTO Pa3BUTHS TEPPUTOPUHN U YIIPABICHUS PUCKAMU;

® ICIIOJIb30BAaHKME MAaTEPUAIOB JUCTAHIIMOHHOTO 30HIMPOBAHUS 3€MITU B IPOTHO3UPOBAHUH

YPE3BBIYANHBIX CUTYAINH;
® [PUPOAHBIC KATACTPO(bI B UCTOPUU 3€MJIH U OT/ICIHHBIX €€ PETUOHOB;
® PErHOHAIbHBIE 3aKOHOMEPHOCTH MPOSBICHUIN MPUPOAHO-TEXHOTEHHBIX UYpe3BbIUaiHBIX
CUTYaLUii;

®  COIMAIIBHO-3KOHOMHYECKHE MTOCIICACTBHS MPUPOIHBIX U TEXHOTCHHBIX KaTacTpod;
pETHOHAIBHBIE 3aKOHOMEPHOCTH pPa3BUTHSA, (YHKIIMOHHPOBAHWS, TUHAMHUKU JIaH]I-
madTHON 000JI0UKY;
nanAmadTHOE MIAHUPOBAHUE XO3HCTBEHHON NEATEbHOCTH;
COXpaHEHUE PEIKUX M MCUYE3AI0LINX BUIOB PACTEHUI U )KUBOTHBIX;
OpraHu3aIys 1 HAyYHbIE UCCIIEOBAaHUSI 0COO00XPaHsIEMbIX MPUPOIHBIX TEPPUTOPHUHL;
9KOJIOTUYECKUU TYPHU3M;
poGsieMbl 00pa3oBaHUs B 00JIACTH OIICHKH, IPOTHO3UPOBAHMS M TIPEIYIIPEKICHUS MTPU-
POAHO-TEXHOT€HHBIX OMACHOCTEM.
Bb1 nepkute B pykax cOOpHHK TPyJa0B MeXAyHAapOHOW HAyYHO-TIPAKTHUYECKONH KOH{pe-
pPEHIIMH, B KOTOPOM B KOHIIEHTPUPOBAHHOM BUJIE OTPAXKEHBI MHOTOJICTHUE MCCIIEIOBAHUS OTEUE-
CTBEHHBIX U 3apyO€KHBIX YUEHBIX, BEKTOP KOTOPBIX HAMpPaBJICH Ha PEIICHHE CIIEKTPa KOJIOTHYE-
CKHMX TIpOOJIeM, CBS3aHHBIX C PA3BUTUEM CHCTEMBI «IIPHUpPOAa — OOIECTBOY», BOSHUKHOBEHUEM
Ype3BBIYANHBIX CUTYyallud. S HCKpeHHEe HaJeI0Ch, YTO ATOT COOPHUK, CTAHET BaKHBIM HCTOYHU-
KOM 3HAHHH ISl CaMOT0 IIMPOKOTO Kpyra YUTaTelel — CIeIUaIiCTOB-9KOJIOTOB, YIIPABIICHIIEB,
HAyYHBIX PAOOTHUKOB U CTYJCHTOB.

IIpeoceoamens opexomumema

Il Meowcoynapoonoui nayurno-npakmuueckou Kongepenyuu
«IIpupoonsvie onacnocmu: c6s3b HAYKU U NPAKMUKILY,

pexmop Hayuonanvrnozco ucciedosamensbckoeo

Mopoosckozo cocyoapcmeennozo ynusepcumema um. H. I1. Ozapesa

C. M. Boosun
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Abstract. Disasters leave a mark on people's deeds. Disasters can become a cause of social
shocks, changing motivation. The article discusses the method of confrontation social shocks by
addressing teenage problems.

Keywords: teen, habitus, disaster, shock, morality

AnHoTamus. KatacTpodbl OCTaBISIOT ciie/l B MOCTYyNKax Jroeid. Karacrpodst cranoBsTCs
MIPUYMHON COIMAIILHBIX IIIOKOB, MEHSFOIIIMX MOTHBAIINIO. B cTaThe 00CykatoTcs crocod MmpoTu-
BOCTOSIHUS COLIUAJIBHBIM LIOKaM ITOCPEJCTBOM YCTPAHEHHSI IOAPOCTKOBOM MPOOIECMBI.

KiroueBble cjioBa: ToApocTok, habitus, karactpoda, 0K, HPaBCTBEHHOCTD

Cpenu M3MEeHEHUH, pOXKIAeMbIX PUPOIHBIMA U TEXHOTCHHBIMU KaTacTpodamu, ocoboe
MECTO HPUHAMISKUT JOITOCPOYHBIM U3MEHEHUsM B MoBeAeHuu jojael. Karactpodsl MeHsOT
CyabOBbl HApPOJOB M IMBHUJIM3AIMNA. B 4acTHOCTH, K YHCIy HETOCPEACTBEHHBIX NMPUYMH pacraaa
Coserckoro Coro3a U NOCIEAYOIUX Pa3pyLICHU SKOHOMUKH Poccun OTHOCUTCS M IMBUIIM3a-
[IUOHHBIN MOK OT YepHOOBIIHCKOW aBapuy: OH C/IENa] HEPEUIUTEIbHBIMH JACHCTBYIONINX TTOJIH-
THKOB, J1aB IIOBOJI K arpeCCUBHOCTH ayTcaiepoB. Ha Bonpoc «Kak momorars J10siM, IICUXUKA
KOTOpBIX M3MEHEHa KartacTpodoii?» OTBETHI MpenjaraeT MeauluHa katacrpod. Ho uro genath
00111eCTBY, B KOTOPOM KaTacTpodan3MeHu1a 3Tu4eckue ocCHOBbI? MI3MeHeHHasi HpaBCTBEHHOCTh
€XKETHEBHO BOCIIPOU3BOJIUT ceOs B 00LIeHNH Jito/iei. OHa HaJ0Iro — Ha TOJibl, @ TO M Ha MTOKOJIe-
HUS — KOHCEPBUPYET COCTOSIHUE OOIIIECTBEHHOTO III0KA.

Kaxxnprit uenmoBek CBOEH >KM3HBbIO BOCIIPOU3BOAMT JKU3HB 00IIECTBA, KOTOPOMY OH TpH-
Ha/IeKUT. BOocpou3BOAUT TOYHO, BO BCEM Pa3HOOOPa3UU AOCTHXKEHMH U MpoOiieM oOIecTBa.
WNuave HU oAMH HApOJ HE CMOT OBl COXPAaHUTh CBOU 0COOBIE UepThl. TeM ke myTeM BOCIIPOU3BO-
JSTCA U IIOKH, MellaroIiye o011ecTBy pa3BuBaThes. /s npekpalieHus: BOCIpOU3BOCTBA IOKOB
HY’KHa COLIMaJIbHAas ¥ COLMAJIbHO-TICUXO0JIOTHYECKasTepaIusl.

K uncny TepaneBTHYECKMX TEXHUK OTHOCUTCS paboTa ¢ MOJPOCTKaMH, O KOTOPOH HIeT
peub B crathe. B moipocTkoBOM Bo3pacTe peOEHOK BBIXOJIUT U3 UCKYCCTBEHHO CO3JIaHHOTO JJISt
HEro MHpa B KECTOKUI MUp KU3HEHHBIX peanuii. 1 ecau 3ToT BeIX0J HeynadeH, y pedeHka ¢op-
MUpPYETCs MOAPOCTKOBAS IMYHOCTH, MOSABIISAETCS MOAPOCTKOBAsI IpodiieMa, JJoMaroLias )KU3Hb pe-
OeHKa W JocTaBisionas Oenbl OKpyx)aromuM. [logpocTkoBasi JTMYHOCTH MOJIHOCTBIO OTKPHITA
BceM 00J€e3HsIM 00IIeCTBA, BKIIFOYAST COL[UAILHBIE IITOKH.

PebeHok ¢ poxaeHus UCII0IBOJIb IPEO0JI0JIEBAET BO3PACTHBIE IMYHOCTHBIE KpU3HCHI. [1ep-
Bble TpU KpH3UCa OOBIYHO MPOXOAST €CTECTBEHHBIM 00pa3oM H3-3a MHTEHCHBHOI'O OOIIEHUs
B3pOCIBIX CO CBOMMH AeTbMHU. OO0 3TOM roBopsT Hccaenoanus JIbBa CemenoBnua Beirorckoro
[Beirorckwuii, 1984]. Ho npeo/ionenue 4eTBEpTOro Kpu3uca, oApOCTKOBOTO, OCTACTCS HEPEIIeH-
HOM 3a/1auell 10 CUX MOp: HOJPOCTOK 3ALIUIIAETCS OT OOIIEHHUS CO B3POCIBIMU, YXOIUT B Y3KUH
KpYT Apy3eil 1 3aTpyIHSAET CBOIO COLMAIHU3AIIHIO.
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[TogpocTkoBast mpobiaemMa MOKET OBITh MPEOI0JICHA, U PACTYLIMNA YETOBEK MOXKET OBITH
3aIUIIEH OT HACJIEIOBAaHMSI COMAIIBHBIX IIIOKOB — 00 3TOM TrOBOPSIT HcclieqoBanus habitus’a ve-
noBeka. Hauano uccnenosanusm nonoxui [1eep Bypase [Bypabe, 1995] Bo BTopoii monoBuHe XX
Beka. MccienoBanus nocienuux jiet [[ledennn, 2009] npe3eHTYIOT TEXHUKY HEUTPaTH3AI[HH CO-
[UAJIBHBIX IOKOB U MPEOAOJICHUS MOAPOCTKOBOM MPOOIEMBI.

[Ipeononenue 4eTBepTOro Kpusnca o0ecreuynBaeTcsi CTaHOBJICHUEM CIIOKHOTO habitus’a.
Jlnist 3TOr0 HYKHBI ycioBus. Hampumep, MOXKHO HOTPY3UTh MOJIPOCTKA B MPOU3BOICTBEHHYIO
Cpeny — B Cpelly pallMOHAIIbHO ACHCTBYIONINX «00€3TMYEHHBIX) B3POCIIbIX, I[J1€ KXk /Ibli, BKIIOYast
MOJIPOCTKA, BHIMIOJHSET OrpaHnYeHHbIN Ha0op dynkuwmii. [IpaBna, B3pocibie penaroT 3a1a4u Ipo-
M3BO/JICTBA, & HE TIOJIPOCTKOBOI1 MPOOIeMbl, HO pe3yabTaT upe. /s ycrnexa npou3BoacTBa 4eso-
BEK JIOJDKCH BBINOJHATh (DYHKIMH, W JJIS MPEOJOJICHUS WM MPEIYNPEXACHUS MOAPOCTKOBOM
POOIIEMBI, a TAKXKe JJIs1 OCIAa0IeHNS COLUATbHBIX IIIOKOB, OH TOXE JOJHKEH BBIIOJIHATD PYHKIIUH,
KOTOpPBIE BBIHY)KJAIOT €0 CJIe0BAaTh HPABCTBEHHBIM HOPMaM, CIIEI0OBATh ITHKE oOIiecTBa. Boi-
MOJIHEHUE (PYHKIHMI CTAHOBUTCS TEPAIUEH.

31ech HY)KHO CKa3aTh O JBYX THUIIAX IPYIII, B KOTOPBIX TOJBKO U MOTYT OOIIATHCS JIFOIH.
Opun THN — Manag rpymnmna. Takue TPyIIbl MOJHOCTBIO 3aBUCIT OT 0COOCHHOCTEH 00pa3yrommx
ux aroaen. Kaxplil U3 y4acTHUKOB OOIIEHUS B MaJIOW TPYIIIE BIUsAET Ha JOPMUPOBAHUE «OCHOB-
HOTO 3aKOHa» OOIeHus B rpymie — Ha GOpMUPOBAHUE COOTBETCTBYIOIIEro ¢parmeHTahabitus’a.
Posnn oOmaromuxcst B Majion rpyrine JroIel pa3nndarTces, Ho pparMeHnThabitus’a, yrpaBisoniuii
MOBEJICHUEM Ka)/I0T0, Y BceX OJuH. BTopoii Tum — cutyanmonHas rpymnmna. B Takoi rpyrre ueno-
BEK YaCTUYHO obOe3nmmueH. O0Iasch ¢ IpyruMU JIFOIbMU, OH BRIOIHSET QyHKImH. [IprMep Takoi
TPYNIbL — JIIOAU, eaylue B anekTponoesae. Kaxaplii BeimonuseT GyHKuUo maccaxupa. Muorna
MIPOXOAT KOHTPOJIEPHI, BEITTOIHSIONINE CBOIO (DYHKITUIO, HHOTIa — JIFOJIH, TPOAAIOIINE YTO-TO UITH
pekamupyromue. Bee 3Tu M0aU 3HAIOT U YyBCTBYIOT, KaK Ha/l0 ce0sl BECTU B OOILIEHUU JIPYT C
JPYroM, KaK BBIMONHATE GyHKIMH. [Ipruem, Bce GyHKIMU B CUTYalIMOHHYIO TPYIIITY TPUBHECEHBI
U3BHE, U3 CTPYKTYPHI OOIIECTBA C €T0 COIUAIBHBIMU MHCTUTYTAMH U HPABCTBEHHBIMU HOPMaMHU.
Ecnu y yenoBeka ecTh COOTBETCTBYIOIINE HPABCTBEHHBIE HOPMBI, OH KOM(OPTHO YyBCTBYET ce0sl
B CUTYallMOHHOM TpyIIIIE.

[TogpocTkoBast mpobieMa COCTOMT B HECIIOCOOHOCTH peOeHKa, MPEkIe OOMABIIErocs ¢
OKPY>KaIOIIUMHU JIIOJJbMU TOJBKO B MAJIbIX TPYIAX, CAMOCTOSTENIBHO MEPEUTH B FOHOIIIECKOE CO-
CTOSTHHE, TIEPEHTH K OOIIICHNIO B CUTYaIlMOHHBIX TPYIINaX Ha OCHOBE HPaBCTBEHHBIX HOpM. Corm-
aJIbHBIE IIOKH, POXKAEHHBIE KaTacTpodaMu, TOXKe BOCIPOU3BOIATCS HE Y Kaxjioro pedenka. Ho y
MMEIOIIUX MOAPOCTKOBYIO ITPOOJIEMY JIeTell colMabHbIE IOKU €CTh 00513aTENIbHO.

B mo0oii Mainoif rpymme BpeMsi OT BpeMeHH 0o0ILIatoTcs OJHU U Te ke moau. Ilpu stom
KaxIpli popMupyet B cBoeM habitus’e ¢pparMeHT, o BIUSHUEM KOTOPOTO U3 pasa B pa3 B0300-
HOBJIsIeTCs OOLIIEHHe UMEHHO B 3ToM rpymnne. B cuTyarmonHol rpynne Bce He Tak. Tam Moryr
00IIaTHCS ¥ JIMYHO 3HAKOMBIE JIFO]TH, ¥ BIIEPBbIE BHAIINE OpyT Apyra. CylecTBeHHO, YTO B TAKOH
TpyIIe JIIOIU CIEAYIOT HPAaBCTBEHHBIM HOpMaM, CIOXXUBLIMMCA B oOmiectBe. OHU BBIMOJIHSIOT
(byHKINH, 3alaHHBIE CUTYyaIlMe NU3BECTHBIC YIaCTHUKAM OOIICHHS.

Pebenok, oOmmaromnuiics B HECKOIBKUX MaJIbIX TpyNNax, B KaXJ0W U3 rpymnm Gopmupyer
¢parmeHT cBoero habitus’a, cnabo cBsi3aHHBIN ¢ ApyruMu pparmeHTamu. PebeHok amOuBaieHTeH
B CBOEM IOBEJICHUM M3-3a 3TON ocoOeHHOcTH ero habitus’a. C moMoIpo Apyrux TEPMUHOB, HO
M0 TOM K€ JIOTHKE, UCCIEeI0Ba JeTCKYI0 JIMUHOCTh JleB CemenoBud Beirorckuit. OH Ha3bIBal
TUNOOYIUKOM (CHM)KEHUEM BOJIM) COCTOSIHUE peOeHKa, yIpaBIsieMOro KakuM-i1u0o oaHuM ¢par-
MeHTOM habitus’a. A Tak kak Bhabitus’e pebeHKa MHOTO cl1a00 CBS3aHHBIX MEXIY co00r0 (par-
MEHTOB, POXKAAIONIUX THNIOOYIUYecKui 3(pQPeKT, MOCTYNKU AeTel OKa3bIBAlOTCS aMOMBAJICHT-
HBIMH, PaCCOTIIACOBAaHHBIMH.

[ToapocTok cThIIUTCS aMOUBaIEHTHOCTH CBOMX MOCTYNKOB. OH CTpeMUTCs N30aBUTHCS OT
HETPUSATHOTO YyBCTBA U IPEPHIBAET OOIICHNE C JIIOBMH BO BCEX MAJIBIX TPYIaX, KPOME OTHOM.
OT 001IeHHsI C XOPOLIO 3HAKOMBIMH €MY JIIOJIbMU B OJTHOW-€AMHCTBEHHON MaJIOl IpyIine y HEero



(dbopMupyeTcst YyBCTBO TApMOHHH, Tiepexosiiee B diidoputo. CBsI3b ¢ JIIOIbMU 32 MPEAeTIaMU BbI-
JICTICHHOW MaJIOW TPYIIIBI CTAHOBUTCS TATOCTHOM 1 peOeHka. Ero comumanmzamnusi mpekparia-
€TCsI: pa3BUBACTCS MMOJAPOCTKOBASI TUYHOCTD.

[TpeomosieHHO TOIPOCTKOBOMITPOOIIEMBI TIOMOTACT ITOIYYECHHUE JICThMH JOMOITHUTEIHHOTO
00pa30BaHMsl, HCIIOIB3YIOIIETO CO3JaHUE CUTYAIIMOHHBIX TPYIIT JUIS PEIICHHS TUIAKTUISCKUX 3a-
nad. Tam orpaHuuuBaeTcs oOIIEHNE YICHUKOB B MaJIbIX rpyNax. BoBjiekasch B TEXHUYECKH I1e-
Jecoo0pa3Hoe TBOPUYECTBO, HAIPUMED, PE3UUKA TI0 IEPEBY, peOsTa BBIHYKCHBI CYIIECTBOBAThH B
npeJyiaraeMoi CUTYallld, BBITIOIHITh (DYHKIIUU H CIIEJ0BAaTh HPABCTBEHHBIM HOpPMaM, COOTBET-
CTBYIOIIMM cuTyauuu. OHH CIyIIAIOT yKa3aHUS MacTepa, 0OpamaTcs K MacTepy ¢ BOIPOCAMHU
10 CYTH BBIIOJIHAEMOW paOOThI M PEIKO MEPEKITIOYAIOTCSI Ha CBOOOIHOE OOIIICHUE IPYT C APYTOM.
HecmoTpst Ha TO, 4TO ycuiHsi MacTepa HE BCAKHM JACHb ObIBAOT 3((EKTUBHBIMHU, CO BpEMEHEM
KaXJIbI yu4eHUK GOpMHpYET y ceOsi yMeHHe 00maTbcsi B yueOHOM KJlacce TOJIBKO 1O y4eOHOMH
TEeMe: APYT APYTy YICHUKH HE MEIIAIOT.

EcTb cuTyanioHHBIE TPYIIIbI ¥ B APYTHX YUCOHBIX TUCIMILTMHAX JIETCKUX IIKOJ UCKYCCTB.
Hanpumep, Ha 3aHATUSAX TE€ATPATHHOTO OT/IEICHUS TIO]T PYKOBOJICTBOM CIICIIUATHCTOB YICHUKH, U
BMECTE, ¥ TIOPO3Hb, OCBAWBAIOT TEXHUYECKYIO CTOPOHY aKTEPCKOT0 MacCTePCTBA: KaXK/IbIN JeacT
CBOC JICJIO B paMKax CHTYaI[MOHHOH Tpymiibl. ECTh CUTyallMOHHBIE TPYIITBI B 00YYEeHUH, €CTh H B
CIIEKTaKJIC — MOCJIEIHUE UMCIOT UCKYCCTBEHHBIN XapakTep, MpeanucanHblid posbto. Ho u Te, u
JPyTHE CHUTYAI[HOHHBIC TPYIITBI ICHCTBYIOT Ha YICHHUKOB TEPAIICBTHUECKHU, MPEIATCTBYIOT (Gop-
MUPOBAHHIO MOJIPOCTKOBOM JIMYHOCTH, 3alIUINAIOT peOCHKA OT IMOAPOCTKOBOW MPOOIEMBI, €CIIn
MeJaroru ¥ MacTepa yMeso KYJIbTUBHPYIOT TAKYIO 3aIlUTY.

Wnes cuTyallMOHHO# TPyYIIBI W3HAYAIBHO CYIIECTBOBAJIA B KIACCHO-YPOYHOH CHUCTEME
IIKOJILHOTO OOYYEHUS: JUIsl IOJyYeHUS 3HAHUN YYCHUKY JAOTCSl KHUTH U OOIICHHE C YIUTEIIEM,
a ITUYHOCTh TOCTYIKOB ydeHHKa (OpMHUpYyeTcs Oyiaromapss Mepam Mo OOCCIICYCHHUIO TUCIIH-
TUTHHBL. DTOTO HEJIOCTATOYHOIJIS 3AIIUTHI JICTEH OT IMOAPOCTKOBOM MPOOIEMBIB COBPEMEHHBIX 00-
1eoOpa3oBarTeNbHbIX MKoJdax. HykHa pa3paboTka TEXHUK MPEOAOJICHUS MOJPOCTKOBOM IMpO-
0J1eMBbI (M TIPEOJIOJICHUS COIMANIBHBIX IIIOKOB) C IIOMOIIBIO CIICITUAIBHBIX CUTYAIIMOHHBIX TPYIIIL.

Maustbie rpyIibl C pOKICHHS COMPOBOX/IAOT MPOIIECC PA3BUTHSI IMYHOCTU pedeHKa U (hop-
MupoBaHus ero habitus’a. CutyallOHHBIC TPYIIIBI HE TaK JOCTYMHBI. K 00MIEHUIO B HUX HY>KHO
MPUBBIKATh Ha MOJCTYHAaX K IMOJAPOCTKOBOMY BO3pAacTy. YMeHHE OOLIaThCS B CUTYallMOHHBIX
TpyMIax MO3BOJISET MOAPOCTKY MPEOA0TIETh YSTBEPTHIM KPU3KUC PA3BUTHS, MIO3BOJISET YSIIOBEKY
U3 JIETCKOTO COCTOSIHUSA 0€3 MOTeph MEPEeUTH B OPY IOHOCTH, B TIOPY AKTUBHOT'O OCBOEHUS 0011Ie-
CTBa. DTO YMEHHE IMOMOTAET U HEHTpaIu3aIlui COIMATBHBIX IIIOKOB, POKIAEMBIX KaK TPUPO/I-
HBIMH, TaK U TEXHOTEHHBIMU KaTacTpohamu.
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HEKOTOPbIE 3AKOHOMEPHOCTWU PACIMNPEAEJNIEHUA SNMALUEHTPOB
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SOME LAWS OF DISTRIBUTION OF EPICENTRES OF SEISMIC EVENTS
IN THE BLACK SEA - CAUCASUS - CASPIAN SEA REGION

I.A. Aliev, V. I. Cherkashin, M. A. Musaev
Institute of geology, Dagestan Scientific Centre RAS
Makhachkala, Russia
367030, str. M. Yaragskogo, 75, E-mail: dangeo@mail.ru

Abstract. Seismicity variations in the Black Sea - Caucasus - Caspian Sea region during
2006-2012 are investigated. It is shown wavy movements of epicentres of seismic events on
the north-west and the north-east connected with redistribution of tectonic stresses, caused by
movement of the Arabian plate on the north and African on the north-east. Two ways of a discharge
of these collecting tectonic stresses are observed: north-west - on Anatolian faults of Turkey and
north-east - on faults of Caucasus.

The analysis of the supervision data over variations of electric resistance of rocks, for the
considered period, on a network of geophysical stations of Institute of geology Dagestan Scientific
Centre RAS, located at the Western coast of Caspian Sea, shows, that at a discharge of collecting
tectonic stresses to a north-east way on faults of Caucasus, the correlation coefficient between
numbers of observable data raises. And, on the contrary, goes down at a discharge going to a north-
west direction on Anatolian faults.

Keywords: apparent resistance, tectonic stresses, movements of plates, geodeformation
field, consecutive movements of epicentres, correlation coefficient

AnHoTanus. Mccienosansl Bapuanuu ceicMuaHocTy B YepHoMopceko-Kaskascko-Kacnnii-
ckoM perunose 3a nepuox 2006-2012 rr. IlokazaHsl BOIHOOOpa3HbIe IBUKEHUS SMUIIEHTPOB
ceficMMUecKUX COOBITHI Ha CeBepo-3amaj U CEBEPO-BOCTOK, CBA3aHHbBIE C IepepacnpeiesieHueM
TEKTOHWYECKHMX HAIPSKEHUH, BBI3BIBAEMBIX JIBUKEHHEM ApPaBUHCKOM MJIMTHI Ha ceBep U Adpu-
KaHCKOW — Ha ceBepo-BocTOK. HaOmrogaroTest 1Ba MyTH pa3psaKy ATHX HAKAIJIMBAIOLUIUXCA TEK-
TOHUYECKHMX HANPSDKEHUIN: CEBEpPO-3allaHbIi — 10 AHATOJMICKUM pasinoMaM Typuuu u ceBepo-
BOCTOYHBIN — 110 pa3znomam Kapkasza.

AHanu3 1aHHBIX HAOII0IEHUH 32 BapHalMsIMU KaXKyIIerocs CONPOTUBIICHHSI TOPHBIX MTOPO/I,
3a paccMaTpUBaeMbIii IEPUO/I, Ha ceTh reodpusnueckux craniuit Uucturyra reonoruu JJHI[ PAH,
pacroyio’keHHbIX Ha 3anagHoM nobepexbe Kacnuiickoro Mopsi, MOKa3bIBaeT, YTO MPHU pa3psIke
HAKaIJMBAIOLUIMXCd TEKTOHWYECKUX HAIMPSKEHWH 10 CeBEpO-BOCTOYHOMY IYTH IO pa3jioMaM
Kagkaza, ko3uimenT xoppeiasiuuu MexXay psaaMu HaOJloJaeMbIX JaHHBIX HoOBbImaeTcs. M,
Hao00pOT, MOHMKAETCS MPHU paspsaKe, HAYIIEH B ceBepO-3amaJHOM HalpaBiIeHUH MO AHaTo-
JUICKUM pa3jioMaM.

KutoueBble cjioBa: Kaxxyleecs COPOTUBIEHNE, TEKTOHUUECKUE HANPSKEHUS, TBUKEHUS
IUTUT, reoaedopMaIiioHHOE T0JIe, MOCe0BaTeNbHbIe JABWKEHHS SMULEHTPOB, KO3 UIUEHT
KOPPESIIHH.



Ceiicmuueckasi akTUBHOCTh YepHoMopcko-KaBkas3cko-Kacnuiickoro peruosa 3To pe3yiib-
TaT nepepacnpeeseHus] TeKTOHUYECKUX HAMPSKEHUH B 3eMHON KOpe OOIIerniaHeTapHOTO U TeK-
TOHUYECKHUX (PaKTOPOB MECTHOTO MaciTaboB. OHa M3 MPUYMH 3TOM CEHCMHUYHOCTH - TEKTOHH-
YECKHUE HAIPSHKEHUS, BBI3IBAEMbIC JIBIDKCHHEM APaBHIICKON TUIMTHI Ha ceBep U AdpukaHCKOM
Ha CEBEPO-BOCTOK. J{0CTaTOYHO JeTaibHYI HH(POPMALUIO O COBPEMEHHBIX JIBUKCHUSAX YAAETCS
B MOCJEAHHE TOJbl IMOJIy4aTh C HMCIOJIb30BAaHUEM TIJI00AIBHON CHCTEMbI MO3ULMOHUPOBAHUS
(GPS). B wactHOCTH, B OOIIUPHOM pErHOHE, OT ceBepa AGpuKU U ApaBUHCKOTO TOTYyOCTPOBA JI0
Bbonwsmoro Kaekasa, B Teuenue nepruoga ¢ 1988 mo 1997 r. 6buIn MpoOBEACHBI UCCIEAOBAHUS C
ucnonb3oBanueM 189 GPS crannwmii. It uccnenoBanus [McClusky, 2000] mo3BoawIM YTOYHUTH
CKOpPOCTH JIBUKEHUS OTACNBbHBIX IIUT. Tak GPS craHuuu, pacnosokeHHble Ha ApaBUICKON
TUTUTE MTOKAa3aJii, YTO OHA JIBFXKETCSI CO CKOPOCThIO 18+2 MM/TO/ B HANpPaBJICHUH CEBEP - CEBEPO-
3anan (a3uMyT 25°+5°) orHOcuTenbHO EBpasutickoit mmmntel. Ctaniuy B Erunrte mokasanu aBrke-
HUue AQpPUKAHCKOM ITUTHI Ha CEBEP CO CKOPOCThIO 642 Mm/ron. Bocrounas Typuus xapakrepu-
3yeTcsl pacrpeneiaeHHbIMU JedopManusiMu, B To BpeMs kak Llentpanpnas Typuus asrxercs
IIPaKTUYECKH KaK €IMHOE 11EJ10€ Ha 3a11a/1 C BpallleHUEeM IIPOTUB 4acoBOU cTpenku. CKOpoCTh J1BU-
KeHUs1 ApaBUICKOHN IUIMTHI BeIWYMHA HE mocTosiHHasA, Y aBTopoB [McClusky, 2000] 3a necsaru-
netHuii nepuoa Habmoaenuit 18+2, u [Vernant, 2004] 3a pa3Hbie nepuobl HCCIIeOBaHUN 22+2
u 30+2 mM/Ton.

GPS wuccienoBanus, npoBeacHHbIe B A3epOaitmkane [Kadirov, 2008, Kaaupos, 2013] mo-
Ka3aJId CKOPOCTH JIBH)KEHUS OJIOKOB B HAIIPaBJIIEHUU CEBEP — CEBEPO-BOCTOK OTHOCUTENBbHO EBpa-
sur 10 20 MM/TOJ, HO OHH HE TIOCTOSTHHBI. J[aHHBIC 110 COBpEMEHHBIM JIBHKCHHSIM B Jlarectane
[bymnaea, 2010], moka3bpIBalOT YETKYIO CEBEPO-BOCTOUHYIO TEHICHIINIO CMeleHus 6J10k0B 110 20
mm/roa. CiieoBaTebHO, OCHOBHOM BKJIJl B CMEIEHHE OJIOKOB B paCCMaTpUBAEMOM paiioHe BHO-
CST TEKTOHMYECKHE HAMPSKEHHs], BO3HUKAIOIIIME BCIIEACTBHE ABMKECHUS, TAaBJICHHUS pacCcMaTpUBa-
€MBIX BBIIIE ITUT. J[J151 pa3psiiku 2 TUX HAKAIUTMBAIOIINXCS TEKTOHUYECKUX HAMPSKEHUN HaOII0-
JArOTCs Ba MMYTH: CEBEPO-3anagHblii 0 AHATOJIMHCKUM Pa3jioMaM U CEBEPO-BOCTOUYHBIN MO pa3-
nomam KaBkaza. M Tonbko aHanu3 mocien0BaTeNbHbIX JIBUKEHUI 3MULIEHTPOB 3€MIIETPSICEHUN
JIaeT OTBET, [0 KAKOMY M3 HaIlPaBJICHUH IIET MpoIiecc.

Jns ananmu3za ceiicmuueckoit aktuBHOCTH (CA) M MOCIe10BaTENbHBIX ABHKCHUHN SITUIICH-
TpoB OblIa BeIOpaHa 001acTh ¢ KoopauHaTamu: 1o mupoTe ot 34° no 46° CLI, u mo monrore ot
40° no 56° BJI. U ceiicmuueckue coobiTuss ¢ M >4 u rimyOuHoii ouara ot 4 10 50 KM, KOTOpbIe
B OOJIBIITMHCTBE CIy4aeB OTPAXKAIOTCS B BapHAIMIX KaXKYIIEroCs COMPOTHUBIICHUS TOPHBIX TTOPOJT
(KC) cern nabmonarensHbix ctanmuii «I'eopesucrop» [Mmapmaues, 2001]. B obmacte BXOIAT
Kaskas3, Kacniuiickoe mope u yactu teppuropun Typuun, HUpaka, Upana n Typkmenucrana. Celi-
CMUYECKHE COOBITHS ISl BHIOpaHHOW 00JIaCTH 32 UCCIIEyEeMbIid epuo/] B3 T U3 kaTtaiora EMSC
(European-Mediterranean Seismological Centre) [www.emsc-csem.org].

Ha puc. 1a npencraBieHo KOMM4eCTBO HamOOJee 3HAYUTEIBHBIX CEHCMUYECKUX COOBITHI
¢ M > 4, npoucuienmux B BbIOpaHHOH obsacTu 3a uccneayemsiil nepuoa 2006 - 2012 rr. Kak
BUJIHO U3 PUCYHKA “(POHOBOE” KOJIMYECTBO 3HAUUTEIbHBIX CECMUYECKUX cOObITUI MeHee 10 B
Mecal. OTMeuaroTcsl HECKOJIBKO TEPHOJ0B BCIUIECKOB ceiicMuyHoctr B 2008 , 2010, 2011 u
2012 rr. Benneck CA B okta0pe 2008 rosa 3To nporecc pa3psaaki HAKOMUBIIUXCS TEKTOHUYE-
CKHMX HampsDKEHW MIyIIUA B CEBEPO-BOCTOYHOM HAIPaBICHUU. DMULEHTPbl CEICMUYECKUX CO-
OBITHI ITOCIIE0BATEIHHO CMEIIAIOTCSL Ha CEBEp U ceBepo-BOCTOK: oT Mpana - Typeukoii rpaHuIlbl
k KaBkazy. AHanu3 rnmocneaoBaTeabHbIX MePeIBIKEHUHN SMUIIEHTPOB CEUCMUYECKUX COOBITHI TTO-
Ka3aj, 4TO BCE ITH COOBITHS MOXHO YCJIOBHO pa30UTh Ha TPYMIbl (MEXIY KOTOPBIMH HaOJIIO1a-
I0TCA  TIEPUOABI 3aTHUIIbs). B KaxkI0# rpymme 3MUIeHTPhl B OCHOBHOM JIBIIKYTCSI Ha CeBEp U
CEeBEPO-BOCTOK, a mocie nepexona bonbmoro Kapkasa cmeniaroTcsi Ha BOCTOK U IPOLIECC 3aBEp-
maeTcs cepuel ceiCMUYecKuX COOBITHI C AmHUIleHTpamMu mpaBee CpenuHHOro pasnoma B Kac-
MUAICKOM Mope win TypKMEHHCTaHe, C TIOCISAYIOIIUM 3aTyXaHuEM JIBIDKCHHsI B 9TOW TpyIIIIe.
N3penka HECKOIBKO MUIIEHTPOB JIBUTAsICh HA CEBEPO-3ama/l, MonajaaT Ha Tepputopuio Kpsima
BJIOJTh JIMHUM pa3joma TiaaBHoro KaBkaszckoro xpe0Ta, BHEe paccMaTtpuBaemon obiactu. [locie
Meproa 3aTHIbS TPOJOIHKAETCS ABMKEHHE Apyrux rpymi. Habmonaercs
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Pucynox 1 — KonmuecTBo Hambouiee 3HAUUTEIBHBIX CEiCMUYIeCKHX COOBITHH ¢ M > 4 mpoucie Immx
B BBIOpaHHOH o0yacT (a), Bapuanuy KO3 QPHUIIMEHTa KOPPEISAIUH PIIOB JaHHBIX Ha CETH re0(U3NICCKAX
crannmit «['eopesuctop» (0) 3a uccmemyemsrii mepuox 2006-2012 rr.

cBO€0Opa3HOe BOIHOOOpPA3HOE JBM)KEHUE SMHULEHTPOB. TOT (QakT, 4To Mmporecc ABUKEHUS IIH-
LIEHTPOB B KAXKIOU Ipymie 3akaHyuBaeTcs rnpasee CpelMHHOTO pa3ioMa FrOBOPUT O TOM, 4TO IO-
clie pa3psAIKu U IepepacrpesieNeHusl BOZHUKIINX TEeKTOHWYECKUX HampsKeHUH cMelieHue 61o-
KOB B pacCMaTpUBaEMOM palioHE JOJKHO OBITh B HAalpaBJIEHUH CEBEPO-BOCTOK, KOTOPOE MBI, U
Habmonaem no nanueiM GPS uccnenosanmii [McClusky, 2000, Vernant, 2004, bynaesa, 2010].
BribepeMm ycpeHEHHYIO TOUKY 3aTyXaHHs IPYIN BOJH, IOCIEI0BAaTENbHBIX ABUKEHUN SMUIIEH-
TpoB, B akBatopuu Kacnwust (41° CIII, 51° B/I). Beraricnum paccTosiHUSI OT BCEX pacCMaTpUBaEMbIX
SMUIIEHTPOB cericMuyeckux coobITii 3a 2006 — 2012 rr. 10 BeIOpaHHOM ycpeaqHeHHoU Touku. 1o
MOJTyYEHHBIM JAHHBIM MOCTPOUM TpapHK MU3MEHEHHs SMHUIEHTPAIbHOTO paccTosHus R, oT smu-
LIEHTPOB J10 YCpeAHEHHOU ToukHu. Ha puc.2 npeacTaBieHo n3MEHEHUE SMULEHTPAIBHOTO PacCTo-
auus R(km), 2a —3a 2006 — 2009 rr. u 26 —32 2010 — 2012 rr. Kak Bu1HO U3 pUCyHKa 2 MMHU-
MyMaM SIMHIEHTPAIbHOro pacctosiHusg R < 200 KM COOTBETCTBYIOT BOJIHOOOpa3HbIE 3aTyXaHUs
rpymi BojH. B nepuon, nocne Hayana ymeHbIeHHs KO3 PUIMEHTa Koppe-
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Pucynox 1 — MI3MeHeHns 3MUIEHTPATIFHOTO PACCTOSHUA R OT SIHIEHTPOB CEHCMHYECKIX COOBITHI
10 ycpeaHeHHo Touku: a - 2006 — 2009rr., 6 - 2010 — 2012rr.

JSIIAH PAJOB JaHHBIX, YMEHBIIAETCS U KOJMYECTBO SMUIICHTPOB JIBUTAIOIIUXCS K YCPETHEHHON
Touke. Bee 370 siBIsieTcs 1oka3aTeabCcTBOM, OTMEUEHHOT'O HaMH, BOJTHOOOPA3HOTO IBUKEHUS dITH-
[IEHTPOB CEWCMUYECKUX COOBITHI B BEIOPAHHOM 00JIACTH M HAIIPABIICHUS ABMKEHHS ATUX DIUTICH-
TPOB, B 3aBUCUMOCTH OT 3HaueHus kod¢¢uienta koppensuud. Ha puc. 16 npencrasieHs! Ba-
puanuu ko3 HUIEHTa KOPPEISIAN PAIOB JaHHBIX Ha CETH reopu3muecKux craniuii «I eopesu-
crop» 3a uccieayemsiii nepuof. o Bemiecka CA B 2007-2008 rr. ko3hGUIMEHT KOppensuuu
MOBBIIIAETCSI, a TTOCIIE BCIUIECKa B OKTs0pe 2008 r. pe3ko MOHMKAETCS | 1aiee BCE BCIIJIECKU BBIIIIE
“¢poHoBoOro” 3HaueHus (puc. 1a) HAYT B cEBEPO M CEBEPO-3araJHOM HaIlpaBJICHUH.

Ha puc.3 npeacrasnens! gansslie Bapuanuii KC ropHbsIX MopoJ 3aperucTpupOBaHHbIE IE€0-
¢uznueckumu cranuusamu «l'eopesucrop» 3a 2006-2012 rr. (na 3anagHom nodepexne Kacrnmii-
CKOT'O MOpSI B paifoHe He()TETa30BOr0 MECTOPOKACHNUS, HA M3MEPUTEIILHBIX ITYHKTax Maxaukaia,
Typamu, U36ep6am u B paitone Yupkeiickoit '3C). Amnanu3 rpa)uKoB MOKa3bIBAET XOPO-
IIyI0 KOppemsiuio Bapuamnuii 1anabix KC, 3aperucTpupoBaHHBIX CETHIO HAITUX CTAHITHI
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Pucynox 1 — Bapuanuu KC ropssix nopoj Ha cetu reopusnueckux craniui «I'eopesnucrop» 3a 2006-2012 rr.
11




«[eopesuctop» (k=0,6 — mast 2006-2008 rr. puc.3a u 2007-2009 rr. puc.36), a Bcruiecku CA
XOPOIIIO OTPaXaroTCs B UMITYJIbCHBIX Bapuanusax KC Ha cetn HaOmoaaTenbHbIX cTanuid «I eope-
suctop»[ A6aynaes, 2000, Anues, 2010, Unapmaues, 2012]. boima ormeuena moBTOpsie-
MocTh ¢opm rpadukos 3a 2006-2008 s crannmii Typanu u Maxaukana u 3a 2007-2009 rr. ais
cranuuii Yupkeir u M30epOar. Panee Mbl OTMeUan HAX0XKACHUE 3TUX MTap CTAHIMI B Pa3TUIHBIX
0JIOKOBBIX CTpyKTypax [Anues, 2009]. i nepBoit mapsl HaOM01aeM 1aBHOE MoBbIeHne KC
710 CEPEIMHBI JIETA, A 3aTEM IJIABHOE 1aJICHUE B KOHIIE I'0J1a U TaK B TEUEHUE 3-JIETHEr0 NEPUOAA.
B 2009 r. st usmenenus KC menee Boipakensl. [[jist BTopoii mapbl, HA000pOT, B cepeuHe JeTa
HaOmonaercs MunuManbaoe 3HaueHue KC. HaOmonenus Ha crannusx Typamu Bemyrcs ¢ 1997
r.,a Maxaukana ¢ 2003 r. u Takre U3MEHEHUs, Kak BOJTHOOOpa3HOe 3aTyXaHUE U IJIABHOE YMEHb-
menue amrmuTyasl Bapuanuii KC, 3adMKkcupoBaHHOM BOJHBI ¢ IEPHOJIOM OKOJI0 1 roja Halmro-
JaroTCs BIEpBbIe. JeTanbHbIN aHAN3 U3MEHEHUH aTMOC(EepHOTro TaBIeHHUsI, TEMIIEPATYPbI U BbI-
MaJeHUH 0Ca/IKOB 332 OTMEUEHHBIE IIEPUO/IbI IIOKa3all, 4To K BapuanusamM KC oHU HE UMEIOT OTHO-
menus [A6aynaes, 2011, Unapmaues, 2011, Anues, 2012].

B nHauane cratbu MBI YK€ OTMEYaQJIM, YTO JBUKEHHE PAaCCMaTPUBAEMbIX ApPaBUICKON U
AdpukaHCKOH IUTUT HE paBHOMEPHO. B 3aBUCMMOCTH OT AJIMHBI HAOIIOAAEMOT0 psifia 3HAYCHU,
pa3IMYHBIX TepruoaoB HabmoaeHuit y aBTopoB [McClusky, 2000, Vernant, 2004] mensiercs u
CpeHee BBIUMCICHHOE 3HAYEHUE CKOPOCTH JABMKEHUS IUTUT. MOXKHO C YBEPEHHOCTHIO TOBOPHUTH
JUIIb O BOJIHOOOPAa3HOM M3MEHEHUU CKOPOCTH JIBUKEHHS IUIUT, & BOT KAaKME MPOLIECCHl U UTO
BBI3bIBACT TaKWE U3MEHEHUS, BOIIPOC OCTAETCSI OTKPBITBIM. MOTYT JI TOJIBKO SHAOT€HHBIE MIPO-
[IECCHI OBITh UX TMPUYUHON - cunTaeM, HeT. FiM CBOMCTBEHHBI [UTMTENBHBINA MEPHOJ - HENPEPHIB-
HOCTh WJIM OY€Hb KOPOTKH MEPUO] - UMIYIbCUBHOCTh. Pe3yabTaToM SHAOTEHHBIX MPOIECCOB
MOTYT OBITh: 1) TO caMOe HEeIIPEePhIBHOE BOJTHOOOPA3HOE H3MEHEHHUE JIBUKCHUS pACCMATPHBAEMbBIX
IUTAT WK JPYTUMH CJIIOBAMH BOJHOOOpAa3HOE M3MEHEHHE re0ae(OpMaI[MOHHOTO MO, 2) HUM-
nyJabcHble U3MeHeHus. K npumMepy, BylkaHUuecKas 1eATeIbHOCTh Ha 3eMIle, 1JIsl KOTOPOIo CBOM-
CTBEHHO JJTUTEIILHOE HAKOIUICHHUE HAMPSKEHH, pa3phiB B 3€MHOM KOpE U MPOPBIB MarMbl Ha 3eM-
HYIO IOBEPXHOCTb, U 3aTE€M JJIUTENbHbBIN EPUOJT 3aTULIBSI.

B HaGmomaeMom Hamu ciiydae KapTHHA MHAs, Mbl HaOJII0jaeM KOPOTKOe, He Ooree 5 jer,
BO3JICHCTBUE C 3aTyXaromie aMrmuTynoi. CieoBarenbHo, HanboJiee BEPOSTHO, YTO MbI HMEEM
JIeNI0 ¢ SK30TEHHBIMU MPOIIECCAMU. JTO KaKOe-TO MEePUOIUYECKOE, BOITHOOOPA3HOE BHEIITHEE BO3-
neiicTBre Ha 3eMJII0, KaK IUIaHETy B LI€JIOM, KOTOPOE B PE3yJIbTaTe BhI3BAJIO U3MEHEHUE, J0MOJI-
HUTENBHOE JBWKEHHE WM TOpMOXKeHHe ApaBUiCKOM 1 AdpukaHckoi umT. Bee 3To mo3Bomser
HaM CJIeJIaTh 3aKJII0UeHKe, 9TO HabIro1aeMoe HaMu BoTHooOpasHoe usmenenne KC ects pacripo-
CTpaHEeHHUe 3aTyxaroled reoae(opMaiOHHON BOJIHBI, OT JIOTOJHUTEIHHOIO SK30I€HHOTO BO3-
IEMCTBUS Ha 3EMITIO.

Crnenyromas cepus Bcruieckos CA 2010, 2011 u 2012 rr. npoun3sonuia Ha TEPPUTOPUH BO-
croka Typuuu, ceBepo-3anana Mpana u rpanuns! ['py3un u AzepOaiigkana, B 3TU IepUO/IbI KO-
3¢ GUIMEHTHI KOPPEIALMU PSIIOB TaHHBIX Ha ceTH ctaHuuid HeBbicokad (k < 0,2). Ocobo cnenyer
orMeTuTh Beruieck CA  okTsa6ps 2011 r. U3 6omee 130 3naunmbix ¢ M > 4 ceiicMuYecKux
COOBITHI HU OZIHO HE BBILLIO U3 00JIACTH MEXJy CEBEPHBIM U BOCTOYHBIM AHATOJIMHCKUM paziio-
Mamu. Bee 3To siBsieTcs 10Ka3aTenbCTBOM BEPHOCTH HAIIETO MPEATOI0KEHHS O IBYX MYyTAX pa3-
PAOKY HAaKaIUIMBAIOIIMXCS TEKTOHWYECKUX HANPSIKEHUM: CEBEPO-3allafHOM IO AHATOJNNHCKUM
pasjgoMaM U CEBEpO-BOCTOYHOM IO paznomam KaBkasza.

Amnanus Bapuanuii KC, npeacrasienHslii Ha puc. 3 (a — 6oJee HarjiIsiHo), MPUBOJUT HAC K
BBIBOJIY, UTO 3aTyXxaro1ias reoaedopmanrontas BotHa Bei3Baia Bemieck CA 2008 r., mocrne 3aty-
xanus — Bemieck CA 2010 r., 3aTeM 0oCHOBHas pa3psiika HAKONUBILIMXCS TEKTOHUYECKUX Hamps-
XKEeHHH Berieck (OKTA0pb, HOA0ph) 2011 r. 1, HaKOHEll, BRIpaBHUBAHUE OCTATOYHBIX HAMPSHKEHUN
— Beriecku 2012 1.

BeposTHO, 4TO UMEHHO 3K30I€HHOE BO3/IEUCTBUE HAa 3€MITIO U BBI3bIBAET YBEIIMUEHUE CEH-
CMHMYHOCTH BBbIIIIE “(POHOBOr0” 3HAUCHHSI B pacCMaTpUBaeMOi 00JacTH.
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Pacmpenue cetu ogHOTUIIHOTO 00OpYyAOBaHUS (CTaHUUM «l eope3sucTop») B CTpaHH,
BXOJSIIHME B pACCMAaTPUBAEMYIO 00J1aCTh, TTO3BOIHIIO OBl OOJIee AeTaIbHO MTPOAHAIM3UPOBATH HC-
CJIEyEeMbIE IPOLIECCHl U TOUHEE MPOTHO3UPOBATH CUTYaLUIO ¢ u3MeHeHueM CA.
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1. Ananusupyst u3mMeHeHus K03 PUIHEHTa KOPPEISIIAK PSAIOB TaHHBIX, 3aHCeH KaxKy-
LIErocsi CONPOTUBJIEHUS HA HAILIEH CETHU CTaHIIUM, MOKHO MPOrHO3upoBaTh u3MeHeHue CA, cBs-
3aHHOM ¢ TEKTOHUYECKMMU HAIPSKEHUSMHU, BbI3bIBAEMBIMH JIBHXKEHUEM APaBUMCKON IUIUTHI HA
ceBep U AGQpPUKAHCKON Ha CEBEPO-BOCTOK.

2. BonmHOOOpa3Hblii XapakTep ABHKEHHS paCCMaTPUBAEMBIX APaBUHCKOM 1 AdpUKaHCKOM
IUTUT €CTh MPUYMHA HAOJII0JaeMOro B paccMaTpUBaeMoOl 00JIaCTH CBOEOOPAa3HOTO BOJIHOOOpa3-
HOTO JIBIKEHUS JMMHUIICHTPOB CEHCMUYECKIX COOBITHIA.

3. Ilepuoanuecku HabmogaeMoe BoaHOOOpazHoe usmeHenne KC ects pacnpocTpaneHue
3aryxaromei reoae(opMaMoOHHON BOJHBI OT JOMOJHUTEIHHOTO SK30I'€HHOTO BO3JEHCTBHSA Ha
3eMIIIO B LIEJIOM.

Cnucok numepamypol

1. A6nynaes II.-C.O. u ap. Csi3b Bapualuil 3JIeKTpPUYECKOTO CONPOTUBIIEHUS TOPHBIX TO-
pon ¢ celicMUYHOCTRIO Ha TeppuTopuu [arecrana. / Bectauk JJHL] PAH. — Ne 7. — 2000.
—C. 37-40.

2. A6naynaes ILI1.-C. O. u ap. Bapuanuu Kaxxymerocst COnpoOTUBICHHS TOPHBIX TOPO/I, CBS-
3aHHBIE C '€OIMHAMUYECKUMHU IIPOLECCaMU B paiioHe HePTEerazoBoro MeCTOPOXKAECHUs //
Kypnan «Bynkanonorus u ceiicmonorusi». — 2011, — Ne3. — C. 155-170.

3. AmmeB M.A. m np. AnHanu3 Bapualuil Kaxxylierocs CONpPOTHBIIEHHUS FOPHBIX HMOPOJ B
ceiicMOakTUBHBIX paiioHax // Co. TpynoB MHcTuTyTa reonorun larecranckoro HI[ PAH.
Maxaukana. — 2009. — Ne55. — C.310-315.

4. Anues U.A. u np. CuHXpOHHbIE HAOIIOACHUS BapUalliil KaXKyIIEerocs COMPOTHBIECHUS
TOPHBIX MOPOJ Ha CETH IIYHKTOB B celicMoakTuBHOW oOnactu // C6. TpynoB UHcTuTyTa
reosorun Jlarectanckoro HI[ PAH, Bem.56, Maxaukana, 2010. — C. 171-175.

5. Amues U.A u np. AHanu3 Bapualuil KaxyIerocsi CONpoTUBICHUS TOPHBIX OPO/J] HA H3Me-
putensHOM nmyHkTe Maxaukana 2007-2009 rr. // CO. Tpynos UucTuTyTta reonorun [lare-
crarckoro HII PAH, Beimyck Ne 57. Maxaukana, 2011, — C. 283-286.

6. bymaesa H.M., 'anaranoB O.H. CiyTHUKOBBII MOHHTOPHUHT  COBPEMEHHBIX I'€OHHA-
MHUYECKUX JBMKeHUH Ha Tepputopun larecrana / HTJK Mounutopunr. Hayka u TexHo-
moruu. Ne 1(2). 2010, — C. 27-35.

7. WnapmaueB IILT". u np. Ctanuus ais 3J€KTPUUECKOro 30HAUpoBaHus «I eopesucropy //
CoBpemeHHas reoJHaMMKa, [NIyOHMHHOE CTPOEHHE U CEHCMHMUYHOCTH IUIaT(OPMEHHBIX
TEPPUTOPUI U COTIpeieNbHBIX pernoHoB. — Boponex. 2001. — C. 86-87.

8. Wnapmaues III.I. u ap. Bapmanum xaxymierocst COpOTHUBIIEHUSI TOPHBIX TOPOJ B CEHi-
CMOaKTUBHOM paifoHe Jlarectana// CoBpeMeHHbIe TPOOIEeMbI T€0JIOTUH, T€O(PHU3UKH U T'€0-
skonorun CesepHoro Kaskaza. Marepuainsl Beepoccuiickoil HaydHO-TEXHUYECKOW KOH-
¢depennun. — ['po3nsbiii: AH Yeuenckoit Pecriyonuku. 2011. — C. 254-263.

9. Wnapmaues II.I'. u ap. Bapuanuu kaxyIerocsi CONpoTHUBICHUSI TOPHBIX OPOJ] B CKBa-
KHUHE B ceiicMoakTuBHOM paiioHe [larectana // Bectnuk JIHI[ PAH. — 2012. — Ne46. —
C.18-21.

10. Kagupos @.A. u ap. CeiicMuyeckoe paiioHMpOBaHuUE I0KHOT0 cKiIoHa bornbioro Kaskasa
1o (pakTaNbHBIM OCOOCHHOCTSAM 3€MIIETPSICEHHUM, HATIPSKEHHOMY COCTOSIHUIO U 110 JIaH-
HbiM GPS ckopocreit. // ®uzuka 3emmu, — 2013, — Ne 4, — C. 111-119.

13



11. Kadirov Fakhraddin et al. Some new data on modern tectonic deformation and active fault-
ing in Azerbaijan (according to Global Positioning System Measurements).// Proceedings
Azerbaijan National Academy of Sciences. The Sciences of Earth. Nel. 2008. P.82-88.

12. McClusky S. et al. Global Positioning System constraints on plate kinematics and dynam-
ics in the eastern Mediterranean and Caucasus. Journal of Geophysical Research, 2000,
105, B3, P.5695-5719.

13. Vernant Ph. et al. Present — day crustal deformation and plate kinematics in the Middle
East constrained by GPS measurements in Iran and northern Oman.// Geophysical Journal
International, 2004, 157, P.381-398.

14. www.emsc-csem.org

14


http://www.emsc-csem.org/

UCnonb3OBAHME TEEOUHPOPMALIMOHHOIO OBECTNEYEHUA
U CUCTEMbl MOHUTOPUHI A NMPU NPOBEOEHMU KOMINITIEKCHOU
MOP®OJIOTMYECKOU OLLIEHKKN COCTOAHUA BEPETOBOWU 30HbI MOPA

M.B. Aumonenko, A.B. l[locopenos, C.H. @edoposa
IOV BIIO «Kybanckuii 20cyoapcmeeHublil YHU8epCumemy»
Kpacnooap, Poccus, e-mail: mvantonenko@gmail.com

USING GIS AND MONITORING SYSTEM IN INTEGRATED
MORPHOLOGICAL ASSESSMENT OF ONSHORE SEA
(SOUTH-EAST COAST OF THE AZOV SEA)

M.V. Antonenko, A.V. Pogorelov, S.I. Fedorova
FSBEI HPE «Kuban State University»
Krasnodar, Russia, e-mail: mvantonenko@gmail.com

Abstract. The method of complex morphological study coastal zone based on the south-east
part of the Sea of Azov. Methodical research apparatus includes a monitoring and GIS software.
Disclosure mechanisms and direction of evolution of the coastal zone, including geomorphological
aspect, demand comprehensive approach to the organization of research and a full size of the input
data. GIS software of monitoring, accumulation, storage and processing of the achieved data of
the south-eastern part of the Sea of Azov are realized in a geographic information system software.
Monitoring system of the coastal zone permits monitoring of spatial and temporal reconstructions
of the bottom topography, reduce processing time, allows to obtain not only qualitative but also
quantitative data of the coastal zone condition.

AHHOTanus. PaccMoTpeHa MeTonuKa KOMIUIEKCHOTO MOP(OJIOrHYECKOro MCCIEI0BaHUS
OeperoBoii 30HbI MOPs [I0 MaTepUallaM F0T0-BOCTOYHON 4acTH A30BCKOT0O MOps. MeToaudeckuit
anmnapar UCCJICOBaHUS BKJIIOYAET CUCTEMY MOHUTOPHHIA U T€OMH(OPMALIMOHHOE 00ECIIeYEHNUE.
PackpbITHe MEXaHU3MOB U HAaNpPaBJIEHHOCTH 3BOJIIOLUM OEperoBoii 30Hbl, BKJIOYasi reoMop¢oio-
TMYECKUN aclekT, IpeanosaraeT KOMIUIEKCHBIN OIX0/] K OpraHu3aliy UCCIeI0BaHUMN U MOJIHO-
LIEHHbIII 00beM BXOAHBIX AaHHBIX.I eonHpopMalnoHHOE 0OecrieueHne MOHUTOPUHTIA, HaKOILIe-
HUE, XpaHeHHe U 00paboTKa TaHHbIX HAOIIOACHUN 32 COCTOSTHUEM FOT0-BOCTOYHOM YacTu A30B-
CKOT'0 MOpSI peaJu3yroTcs B cpejie reonH(popMaliMoHHOM cuctembl. CrcTeMa MOHUTOPUHTa Oepe-
TOBOM 30HBI MOPSI MO3BOJISIET OCYIIECTBISATH MOHUTOPUHT IIPOCTPAHCTBEHHO-BPEMEHHBIX IEpe-
CTPOEK JOHHOTO pelnbeda, COKpaTUTh BpeMsi 00paboTKH MHPOPMALIUH, TOJTYYUTh HE TOJIBKO Ka-
YEeCTBEHHBIE, HO M KOJIMYECTBEHHBIE JaHHBIE O COCTOSIHUU OE€pPEroBOil 30HBI.

KiroueBble ciioBa: A30Bckoe Mope; GeperoBasi 30Ha; MOpGOJIOTHs; MOHUTOPHHT; IU(PO-
Bas MOJI€JIb MECTHOCTH.

OnHUM U3 MPAKTUYECKUX M OJTHOBPEMEHHO METOJI0JIOTHUECKUX PE3YJIbTAaTOB UCCIIE0BaA-
HUH 10ro-BocToYHOrO cexkropa Azosckoro mops [[Toropenos, 2010, 2011] crana pa3paboTanHas
«CucremMa MOHUTOPUHTAa OEperoBoii 30HbI MOPs». BXo/1HbIE TaHHBIE CHCTEMBI — CE30HHBIE MaTe-
puaisl Tornorpado-6aTUMETpUUECKUX U3MEPEHUH U TaHHBIE KOCMUYECKHX ChEMOK. YTIOMSHYTAs
CHCTEMa 3alUIIeHa TaTEeHTOM Ha ToJie3Hyro Mozensb [[latent, 2011], koTopast OTHOCHTCS K BBI-
YUCIUTEIBHON TEXHUKE U UCTIONb3YyeTCs ISl 00pabOTKU MPOCTPAaHCTBEHHOM MH(OpMaIu C 11e-
JIBIO PAIlMOHATIBHOTO MPUPOAOII0Ib30BaHUs. MOETh MOKET IPUMEHSTHCS MPU MTPOBEACHUN MO-
HUTOPHUHTA COCTOSIHUSI OEPEroBbIX 30H MOpEH, BKIIOYAIOLIETO U TeOMOP(OIOTHIECKUE aCTIEKTHI
HaOII0ACHUH.

B ocHOBe TpasMIIMOHHONW METOIMKH (CUCTEMBI) CTAllMOHApHOTO HaOII0eHHs 3a Oepero-
BOI 30HOM JIE)KUT MIPOBEJICHNE CE30HHBIX TONorpado-6aruMeTpuuecKux U3MEPEHN B CTBOpax U
aHaIM3 MOp(hoIMHAMHUYECKUX M3MEHEHUI OeperoBoit mosiocsl. Ha ocHOBE MOTY4EeHHBIX JaHHBIX
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BBIUEPUYHMBAIOT JBYXMEpPHBIC MPOQHIN CTBOPOB, COCTABIISIOT COOTBETCTBYIOIINE TAOIHIIBI C TO-
CIIEYIOIMM aHAIU30M (DPUKCHPYEMBIX MOP(OIOTHUECKUX MPOCTPAHCTBEHHO-BPEMEHHBIX H3Me-
Henuii [[Toropenos, 2010, 2011].

C BOBJICUEHHEM B MPAKTUKY reoMopdosiorunueckux uccienoBanuii [ MC-kaprorpadupo-
BaHUS U MOJICIMPOBAHMS, @ B KAUECTBE MCXO/HBIX JIaHHBIX — CIIyTHUKOBBIX CHUMKOB BO3MOYHO
pa3BuTHe HaOIIOIeHHI 32 OeperoBoii 30HOM 1 MeToIuKH 00paboTKK MartepuanoB. Pemanacs Tex-
HUYECKas 3a[a4a CO3/IaHUsl OPUTUHAILHOW CUCTEMbl MOHUTOPHUHTA OEperoBoil 30HbI, MTO3BOJISIO-
el Ha HOBOM ypOBHE TOYHOCTU M ONEPATUBHOCTU MCCIIEI0BATh MPOCTPAHCTBEHHO-BPEMEHHbBIE
NEePeCcTPOKH MoBepXHOCTH (penbeda). [IoHsATHE MOHUTOPHUHTAa COOTBETCTBYET MPEICTABICHUSIM
[[TaTenT, 2011] B koHTEKCTE 33124y [IToropenos, 2010, 2011].

[Ipennaraemas cucreMa MOHUTOpPHHTa OeperoBoi 30HBI MOps BKIO4aeT (puc. 1): 6mok
XpaHeHus reonpocTpaHcTBeHHbIX AaHHBIX (BI'/) 1, cocTosimmii n3 Gi10Ka CUCTEMBI YIIpaBiICHUS
6a3oit nanHbIx (CYB/) 2 u 61oka reonnpopmanmonnsix ganusix (I'MB/) 3; 6510k BBOJa JaHHBIX
o 6eperogoii 30He (BB]]) 4, cocrosinuii u3 610Ka, CoepKaliero JaHHbIE O TOBEPXHOCTH 3EMIIH
(B13) 5, 6:oka, coaeprkaiiero nanabsie o Mopckom nue (BJIM) 6, u 6i10ka, comepxalero JaHHbIE
a’pokocMuueckux chEMOK (BJIA) 7; 6510k 06padoTku BXoasamux qanHbix (BOJ) 8, cocrosmuii u3
0JI0Ka, coJeprKaliero JaHHbie oOpaboTaHHBIX HazeMHBIX chéMOK (BOH) 9, 6roka ¢ maHHBIMH
cpaBauTenbHBIX xapakTepuctuk (bIC) 10, u 610Ka, conepskariero JaHHbie 00pabOTaHHBIX ad3pPo-
kocmuuecknx cbeMoK (BOA) 11; 610k kaprorpado-maremarndeckoro monenupoBanus (BKM)
12, cocrosmuii u3 60Ka hopmupoBanus MUGPOBOH Mozaeu penbeda oeperopoit 30Hb1 (BDM)
13, 6oka opMupoOBaHUs TUHAMUKH ITUGPOBOH Mojaenu penbeda 6eperosoit 30ubl (bD/) 14 u
6moka gopmupoBanusi 00béMa HPpPoBoil Moaenu penbeda O6eperosoit 30ub1 (BDO) 15; 6ok
orobpaxenust naHHBIX (BOP) 16 u 6110k reonnpopmarmonnoit cucremsl (I'MC) 17.

Jlist TouHorO (Ha Mpeelie MPOCTPAHCTBEHHOM TOUHOCTH UCXOAHBIX JAHHBIX) U ONEPaTHUB-
HOTO aHAJIM3a MPOCTPAHCTBEHHO-BPEMEHHBIX IEPECTPOCK peibeda MCIOIb30BaHbl FTeOnHpOpMa-
LUOHHBIE cpencTBa MoaenupoBanus [lloropenos, 2010, 2011]. ITonp3ysach onTUMaNbHBIM METO-
JIOM TIOCTPOEHUS MOBEPXHOCTEN 10 JUCKPETHBIM JAaHHBIM, co3aaercs 3D-monens yyacTka 6epe-
TOBOM 30HBI HA OCHOBE JJAHHBIX T'€0/I€3MUECKUX U3MEPEHUN.

Bce pacuers Bemmoninens! B makere ArcGIS (Esri). YuuTeiBas 0COOCHHOCTH HMCXOIHBIX
JaHHBIX CHEMKH, B IIPOTPaMMe MPelyCMOTPEHa COOTBETCTBYIOIIAS pealln3alus MET0/1a MHTEPIIO-
JSIUUY U3 CIIEeYIOIINX: KPUTHHT, Oa3UpyIOIINica Ha METO/I€ BapUOTpaMMbl/KOBapualluH U IO3BO-
JSIOIIMN OLIeHUTH olnOKy uHTepnonsuu, RBF (panuansheie 0azucHbie pynkuun), IDW (meton
OOpaTHBIX B3BEIICHHBIX PACCTOSHUI).

brok ¢popMupoBaHus JaHHBIX BBINOJIHEH B BUJE COBOKYIMHOCTH IMpoLeayp KapTrorpado-
MaTemaruueckoro moaenuposanus (BKM), cocrosimux B cBoto ouepeib 3 610ka GpopMUpOBaHUS
uudpoBoit Mmoaenu penbeda O6eperoBoit 30Hb1 (BOM), KoTOpEII 00pasyeTcst mocne 0O6paboTKu
naHHbIX U3 0soka BOH unun 6noka BOA. Ha ocHoBe nanHbix 010ka BOM crposites nudpobie
MoJienu penbeda 6eperoBoit 30HbI ¢ IPUMEHEHUEM YKa3aHHBIX METOJIOB.

Pacuet MexronoBbIX 00BEMHBIX (BELLIECTBEHHBIX ) N3MEHEHUN TOBEPXHOCTH OCYIIECTBIISA-
eTcs ¢ moMouIbio 010ka (OpMHUPOBAHUS AUHAMUKHU LU(POBOI Mosienu penbeda GeperoBoit 30HbI
(b® M) na ocuoBe nannbix u3 61oka bdJI. B 6moke b®/] ¢ momoristo mporpaMMHoro odecreye-
HUS BBINOJIHSAETCS IOCTPOECHUE MOJIeNIel AMHAMUKU OeperoBoii 30Hbl, OTPaKatoLIMX MOP(HOIOTHIO
unppoBoi MosieH penbeda Ha onpeeneHHble nathl. [Ipu aHamm3e Moaenu 3TO MO3BOJISET yCTa-
HOBHTb HAIIPABJICHHOCTh U 3HAK MIPOIIECCOB (Pa3MbIB, aKKYMYJISILIMSA) B IEPUOJT MEXKIY ChEMKaMHU.

bnox ¢popmupoBanus o0bEma nudposoii Mmonenu penbeda 6eperonoit 30861 (BDPO) Ha oc-
HOBe JlaHHBIX U3 O0soka bDJ] obecreunBaeT ycTaHOBIEHHE TEHACHIUI B TUHAMUKE POUCXO/s-
IIMX IPOLECCOB U UX KOJIUYECTBEHHBIE OLIEHKH, C TIOMOIIIbI0 KOTOPBIX MOKHO paccyuTaTh 3Haue-
HUS aKKYMYJISIMH U a0pa3nu 3a COOTBETCTBYIOIIUE MEPUO/IbI MEX Ty cheMkamu. biok BPO ¢puk-
CHUpPYET Ha OCHOBE IPOrpaMMHOr0 OOecreyeHHs! TpU THMa 00JacTeil: y4acTKH C BEPTHKAIbHBIM
IIPUPOCTOM MOBEPXHOCTH OEperoBoil 30HbI, HOHM)KEHUS TOBEPXHOCTH, a TAKXKe yJaCTKH, OCTaB-
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mumecs 6e3 n3MeHeHuni. Ha ocHoBe aHam3a Moie11 BO3MOXHO 00BsICHEHHE MEXaHU3MOB ITPOU30-
IeImnX MOpQOJIOTHYECKIX U3MEHEHU, BHI3BABIINX Pa3MbIB (PACXOAHAsI COCTABIISIONIAS) U aK-
KyMYJISLUIO (IIPUXO/IHASL COCTABIISIOIAs ).
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P — |
—* ’l Y
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Pucynok 1 — CxeMa crcTeMBbl MOHUTOPHHTA O€PETOBOI 30HBI MOPS

JlaHHBIE O MEXTOJIOBOW TUHAMHUKE B OOBEMHBIX MOKA3ATENSIX MPHPOCTA/TIOHKECHUS T10-
BEPXHOCTH, MIPEICTaBICHHbIC B BUJE TabnuIl u rpaduxos, noctymnatot u3 bdO B BJIC, uto obec-
MEYMBACT BO3MOKHOCTH BBITIOJIHEHUS KOJIMICCTBEHHBIX CPABHUTEIHLHBIX OIECHOK H3MCHCHHI 3HA-
KOB 3a T€ WA UHBIC TIEPHOBIL.

Cuctema MoHuTOpuHra 6eperoBoit 3ous Mops [[larent, 2011] mo3BomsieT OCYIIECTBIATH
MOHHUTOPHHT MMPOCTPAHCTBEHHO-BPEMEHHBIX MEPECTPOEK JOHHOTO penbeda, COKpaTUTh BpeMs 00-
paboTku MHGOPMAITUH, TTOTYUUTh HE TOJHLKO KAYECTBEHHBIE, HO U KOJIMYECTBCHHBIE TAHHBIC O CO-
cTosiHUU O6eperoBoil 30Hb1. [IpoGiemMa MoHUTOpUHTa OEpPETOBBIX 30H (BKIIIOYasi A30BCKOE MOpE) B
0003prUMOM TIEPCIIEKTUBE BPSJ JIM MOTEPSIET CBOIO OCTPOTY, MOATOMY paccMaTpHBaeMas paspa-
00TKa KakeTcs HaM CBOeBpeMeHHOW. TexHHueckuil pe3ynbTar 00ecreuynBaloT OTIMYUTENbHbIC
MIPU3HAKYU 3alaTeHTOBAaHHOM mose3noi moaenu [Ilatent, 2011], T.e. mpennaraemas cucrema o0-
7aiaeT HOBU3HOM U MPOMBIIIIEHHON MPUMEHUMOCTBIO.
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EXOGEODYNAMIC PROCESSES IN THE LANDSCAPE
OF THE PENZA REGION

S.N. Artemova, O.M. Ukhanova
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Abstract. Variety lithogenic bases and erosional processes are responsible factor for the
steady state of geosystems local level. Research lithogenous base as a key factor in the differenti-
ation of the landscape, aimed at identifying features of the development of destructive processes.
Landscape display during decoding satellite images reveals the patterns of natural differentiation.
Landscape display uses as a means of exploring space-modern photographic techniques and pro-
vides operational information about the dynamics of changes in exogenous processes, allows to
predict the development of exogeodynamic processes based on satellite images with varying de-
grees of detail.

AnHoTtanus. PaznooOpa3ue JIUTOreHHOM OCHOBBI M 3PO3HOHHBIE MTPOLIECCHI SABISIOTCS OT-
BETCTBEHHBIM (DPAKTOPOM 32 YCTOMYMBOE COCTOSIHHE T'€OCHCTEM JIOKAIILHOTO ypoBHs. Mccienopa-
HUE TUTOTEHHOU OCHOBBI, KaK Beaylero ¢pakropa auddepenunanuu nagamadTa, HapaBIeHo Ha
BBISIBJICHHEC OCOOCHHOCTEH pa3BUTHE JIECTPYKTUBHBIX MporieccoB. JlanmamadTHas WHIUKAINAS B
nporecce Jemu@pupoBaHusi KOCMOGOTOCHUMKOB MO3BOJISICT BBIIBUTh 3aKOHOMEPHOCTH MPUPO/I-
HoW muddepenmanym. JlanamadTHas WHINKANNS UCIIOJIB3YET B KAYECTBE CPEACTBA M3YUCHUS
coBpeMeHHbIe KocMo(poTorpaduueckre MeToIbl U 00ecIeynBaeT OnepaTUBHOM nHbopMalueit o
JTUHAMUKE U3MEHEHUHN 9K30T€HHBIX MPOIIECCOB, MO3BOJISIET CIIPOTHO3UPOBATH PA3BUTHE DK30T€O-
JUHAMUYECKHX MTPOLIECCOB M0 MaTE€pHalaM KOCMOCHEMKH C Pa3JIMYHOMN CTENEHBIO JIETaTN3alluH.

KuioueBsble cioBa: nmanamadr, TUTOreHHass OCHOBaA JiaHamadTa, YK30r€0ITMHAMUYECKIE
MPOLIECCHI, JTaHIIAQTHBIE PUCYHKH.

[TporHo3upoBaHue Ype3BBIYANHBIX T'€OIKOJIOTHUECKUX CUTyaluid B cepe obecreueHUs
YCTOMYMBOTO Pa3BUTHS PETMOHOB HEBO3ZMOXKHO 0e3 JaHmadTHOro aHainmu3a Teppuropuu. Mcce-
JIOBaHUS CBOMCTB NaHAMAa(THON 000JOUYKH MPOBOAITCS Ha TI00aTbHOM, PETHOHAIBHOM U JIO-
KaJbHOM ypoBHE. Ha Ka)K710M ypOBHE YCTOHYHBOCTH T€OCHUCTEM PETYIUPYETCS B3aUMOJICHCTBHEM
KOMITOHEHTOB JIaHAIIa(Ta, TOIIEPKUBAIOLIUX TEOCUCTEMY B KBa3UCTAI[MOHAPHOM COCTOSTHUU. B
3aBHCUMOCTH OT YPOBHSI MEHSIETCS POJIb (DAaKTOPOB, OTBETCTBEHHBIX 32 KBA3UCTAIMOHAPHOE CO-
ctosiHue. Ha rimo6anbHOM ypoBHE BelyIlas poJib MPUHAUICKUT U3MEHEHHUIO KJIMMaTa, Ha TIPOBUH-
[MUATBHOM — CTEIICHb KOHTHHEHTAJIBLHOCTH M KPYITHBIE MOP(OIUTOTCHHBIE 00pa30BaHus, HA JIO-
KallbHOM — pa3HooOpa3ue JTUTOTeHHOW OCHOBBI W 3PO3UOHHBIE mporiecchl. [Ipuuem, (akTopsl,
MpHUHAAIIEKAIIHE 00iee BBICOKOMY YPOBHIO, KaK Obl HaKJIAIBIBAIOTCS HA TAKOBBIE 00JIee HU3KOTO
ypoBHs [7].

[TpocTpaHCTBEHHAS CTPYKTYpa B PEKUM (HYHKITMOHUPOBAHHUSI TPUPOTHBIX TEPPUTOPHAITH-
HBIX KOMILUIEKCOB JIOKAJIbHOTO YpOBHs B mpenenax [leH3eHckoil 061acTu BO MHOTOM OMpeeNis-
FOTCSI TUTOTEHHON OCHOBOM JaHAIadTOB (OMpeeIeHHBIM coueTanneM (Gopm penveda, JIUTOI0-
THYECKOT0 U MUHEPATOTHYeCKOro COCTaBa OTJIOKEHUMU, T€0JOTHYECKUX CTPYKTYp). [IpocTpan-
CTBCHHBIC M3MCHEHHSI €€ CBOWCTB MPUBOAAT K TpaHCHOpMAIUH MOP(OIOTHISCKOH CTPYKTYPhI
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na"amadToB, XapakTepa U MHTEHCUBHOCTH Pa3BUTHUS SK30I'€OAMHAMUYECKUX MPOIECcCOB (TLIOC-
KOCTHAsI M IMHEWHAst dpOo3usl, OTIOJ3HH, CyPDHo3Hs).

[To3unmonnslii pakrop GpopmupoBanus nanamadros [leHzeHCKON 001aCTH CLIOCOOCTBYET
BO3HHUKHOBEHHIO OMACHBIX 9KOJIOTHUYECKUX CUTYAIU, CBI3aHHBIX C 9K30T€0IMHAMUYECKUMHU IIPO-
neccamu. Cro/ia MOXKHO OTHECTH CIIEIyIoIee: reorpaduyeckoe MojiosKeHNe TEPPUTOPUH 00JIacTh
Ha rpanuie Mopdonoruyeckux cTpykryp Okcko-JloHckoi paBHUHBI U [IpUBOIIKCKOIT BO3BBIIICH-
HOCTH; TOJIOKEHHE B 00JIACTH CTPYKTYPHBIX OJOKOB BBICOKOTO M HU3KOTO 1miato [TpuBomkckon
BO3BBIIICHHOCTH; MOJOXEHHE Ha Bojaopaszaene Bonru u JloHa, mojgoxkeHue B NneperiasuaibHON
obmactu. OTCIOAa BBICOKAsh BEPTHKAIbHAS PACWICHEHHOCTh, XOPOIIO Pa3BUTasi COBPEMEHHAs U
JPEBHSISI peyHasi CeTh, eCTPOTa JUTOTCHHON OCHOBBI JAHAIIA(TOB, IIMPOKOE PACIIPOCTPAHEHUE
JIECCOBHIHBIX CYIJIMHKOB. Bce 3T0 crmocoOCTBYIOT MHTEHCHUBHBIM CKJIOHOBBIM Tporieccam. J{im-
TEJIbHOE CEeILCKOX03HCTBEHHOE OCBOeHUE TeppuTopuu [leH3eHckoii 061acTu MPUBENIO HE TOJIBKO
K TJTyOOKMM M3MEHEHHMSM PACTHTEIBHOIO M MOYBEHHOTO MOKPOBOB, HO U K CEPhE3HBIM, HHOT/IA
HeoOpaTUMbIM M3MEHEHHUSM JIUTOTEHHOW OCHOBBI, UTO CIOCOOCTBYET BO3HUKHOBEHHUIO UPE3BBI-
YJaifHO! T'€03KO0JIOTNYECKON 00CTaHOBKHU.

[enbto manAmadTHO-IKOJIOTHUYECKOTO aHajdn3a TEPPUTOPUH SIBISIETCS BBISIBICHUE POJIU
reoMopdoornaeckux 00bEKTOB U MPOLIECCOB penbedoodpa3oBanus B (HOPMUPOBAHUH HEOIAro-
MPUATHBIX SKOJIOTHYECKUX CUTYyaluil. B paboTe ucnomap30Baiich COBPEMEHHbBIE METOABI AeIu(-
PUPOBaHUS KOCMOCHUMKOB M METOJIbI JIaHIA(THONW MHINKAINY, TaHHBIE (DOHIOBBIX MaTepHa-
JIOB, OTYETOB U TOJICBBIX HccieaoBanuii [1-4]. B kadecTBe MCX0qHOM MH(GOPMAIITMOHHONW OCHOBBI
ucrnoJib3oBaack JanamadTHas kapra [lensenckoir obmactu [9]. Ha nammmadraoi kapte [leH-
3€HCKOW 00JaCTH TAKCOHOMUYECKHE €IMHUIIBI paHTa JaHamapT oObequHEeHbl B 4 BHIA: DPO3U-
OHHO-JICHY/IallMOHHBIC; BTOPUYHBIE MOPEHHBIC PAaBHHUHBI JIECOCTEIHBIX JaHAmadToB [IpuBomx-
CKOI1 BO3BBILIEHHOCTH; BOJJHO-JIEIHUKOBBIE PAaBHUHBI JIECHBIX JIaHAIadToB OKCKO-J[0HCKOM HU3-
MEHHOCTH.

B npenenax onHoro nanamadgTa HaOmIOJaeTCsl HEKOTOPOE BapbUPOBAHUE T'EOJOTHYE-
ckoro (pyHIaMeHTa: HeOJUHAKOBAs MOITHOCTh YE€TBEPTUYHBIX OTIIOXKECHUHN, PA3HBIA THUI OTIIOXKE-
HUH Ha BIIeMeHTax Me3openbeda, pazHbie MophomeTpuueckue u Mopdorpaduyeckue xapakTepu-
CTHKH Me3openbeda, GopMBI U paclooKEHHE HIEMEHTOB Me3operbeda. Bee aTu pazmmuus Mop-
donoruyeckoro cTpoeHus Janamadra o0yciIOBIEHBI pa3TUYUSIMH B TeHE3HUCe peibeda U mpoTe-
Karoumx peabedoodpas3yromux mpoieccax.

JIUTOTeHHYI0 OCHOBY JaHIIIA(TOB PETHOHA COCTABISIOT KOPEHHBIE TOpHBIE MMOPOJBI U
YEeTBEPTUYHBIE OTIOKEHHUS, PACIIONIOKEHHBIE BBIIIE TIEPBOTO BOJOYIIOPHOTO BOJIOHOCHOTO TOPH-
30HTa KOTOPBIE aKTUBHO BIUSIOT Ha Pa3BUTHE 3K30T€OMHAMUYECKUX TNpolieccoB. KopeHHsle mo-
POJIBI TTAJIEOTEHA, BEPXHETO M HIKHETO MeJa, I0PbI BBIXOIAT Ha JTHEBHYIO TOBEPXHOCTD JIMIIb HA
KPYTBIX CKJIOHAX PEYHBIX JIOJIMH U B BUJIE OCTAHIIOB HA BOAOpa3ienax. bopIias yacTb HOBEPXHO-
CTH TIEPEKPBITA YETBEPTHUYHBIMU OTIOKEHUSMHU PAa3HOW MOITHOCTH U TIPOUCXOKICHHS.

PaznuuHblil reHe3Hc TUTOreHHOW OCHOBBI MOP(OIOrHYECKUX HEOJHOPOAHOCTEN ompeie-
JsieTCs. BO MHOTOM HX DBOJIIOIMEH B HEOTeH-YeTBEPTHUYHBINA nepuoa. Ha dopmupoBanue manm-
madroB Oxcko-J/IOHCKOM paBHHHBI CYIIECTBEHHOE BIIMSHUE OKa3aJM HUCXOSIIUE JBHKEHUS
3eMHOM KOpBI U JHENPOBCKOe oJyiefieHeHue. [ 'pannia mexay Okcko-JloHckoit paBHuHON U [Tpu-
BOJKCKOW BO3BBIIIEHHOCTBIO HEYETKAs M B COBPEMEHHOM pelibede He BbIpaxeHa. Jluronornye-
CKMM COCTaB 4YETBEPTHYHBIX OTJIOXKEHHUS Ha Bojxopaszenax pek Ban—Bsima, Beima—BopoHna
(TeMHO-Ccepble TNIMHBI ¢ JTUH3aMH M MPOCIOSMHU TJIMHUCTHIX MECKOB M NMPHUCYTCTBUEM TpaBUS U
raJIbKi MOIIHOCTHIO 10 20 M) M YCIIOBHSI UX 3aJIeTaHHS JOKA3bIBAIOT, YTO UX (POPMHUPOBAHHE TIPO-
MCXO/MJIO B IPOTOYHBIX 03epax. AOCOIIOTHBIE OTMETKH BOJIOPA3/IeIOB HUBMEHHOCTH B Ipeieax
nccaeayeMon TeppuTopun Jiexat Ha Beicote 160-180 M, peaxo Bbime. B reonornyeckom crpoe-
HUM OKCKO-J{0OHCKON paBHUHBI MPUHUMAIM y4acTHe MOPOAbI Me3030ickoro Bo3pacrta. Ilopoabt
IOPBI BBIXO/IAT HA TIOBEPXHOCTH Ha JIEBOM CKIIOHE JTOJIMHBI BBITIH, Ipe/icTaBICHBI CEPBIMHU U TOITY-
O0BaTHIMH TJIMHAMH C BKIJIIOYEHHEM IMPOIJIACTKOB CEpOro ajeBpuTa U nmuputa. HukHemenoBbie
OTJIOKEHUS 3aJIeTal0T TPAHCTPECCHBHO HA IOPCKUX U BBIXOST HA TIOBEPXHOCTH B JIOJIMHE PEKU
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Beiia, npesictaBieHbl B OCHOBHOM aJIEBPUTUCTHIMU IIIMHAMH. KOpeHHbIE TOpO/Ibl UTPAOT JaH/I-
magpToGOpPMHUPYIOIIYIO POIb TOJBKO HA KPYTBIX CKJIOHAX PEYHBIX JOJHUH. YeTBEpTUUHBIE OTIIO-
xeHuss Okcko-JIoHCKOM paBHUHBI MMEIOT B OCHOBHOM (DIIOBHOTIIALIMAIIEHOE MPOHUCXOXKICHHUE,
JUIS HUX XapakTepHa ObIcTpasi cMeHa IrpyObIX TajIedYHUKOB M BaJIyHHBIX IECKOB MEJIKO3EPHUCTHIMU
KOCOCJIONCTBIMH IIECKaMH IO Mepe yAaJeHus oT kpas yieaauka. Ocodyro nmanamadropopmupy-
IOLIYIO POJIb UTPAIOT COBPEMEHHbBIE (TOJIOIEH) OTIOKEHUSI OBPAKHO-0AIOUHOM CceTH, MpeACcTaB-
JIeHHbIe OypBIMU CYTJIMHKAMH, CYNECSIMHA M TJIMHUCTBIMU MECKaMH C BKJIIOUEHUEM IEOHS U Tpa-
BUS. DOJIOBBIE OTJIOKEHHS 00pa3yrOT H30JIMPOBAHHBIE IIOMIAAKU PAa3InYHON (OPMBI U pa3MEPOB
U 3aJIeTal0T Ha MOJOTUX CKJIOHAX BOJOPA3/EIOB HA JIEIHUKOBBIX OTJIOKEHUSAX WU HA MJIOCKHUX
peuHbIX Teppacax. bonoTHbie oTnokeHHs HOPMUPYIOT U30JUPOBAHHBIE YYACTKU OKPYTIIO U Mpo-
J0ATOBATOM (hOPMBI, IIUPOKO PACIPOCTPAHEHHBIE B JOJIMHE PeKU BhIla, TII0maapio 10 HECKOIb-
KHMX JIECATKOB KBAJIPATHBIX KHJIOMETPOB.

Taxkum 00pazom, pa3HbIe TUIBI OTJIOKEHUH BO B3aUMOCBS3U C pesibe()OM M TOJ3EMHBIMH
BOJIAMHU SIBJISIIOTCSI TPAHUIIAMU T€OCHCTEM PAa3HOT0 paHTa M UrparoT JIaHAmadToPOPMUPYIOLTYIO
poib. B nenom nutoreHHast ocHoBa reocucreM Okcko-J[OHCKOI paBHHHBI CIIO’KEHA IIECKAMHU C
MIPOCIIOSAIMHU CYTTIMHKOB. [0 cocTaBy nmecku pa3HO3EpHHUCTHIE, KBapLIEBbIE, C HE3HAYUTEIBHBIM CO-
JepxaHueM rpaBus. [ pyHTOBbIE BOJbI MMEIOT CIIOPAAMUECKOE PACIIPOCTPAHEHHUE U 3aJIEraloT Ha
pazHoii rmyoune (10 13,0 M), 94TO BBI3BIBAET OOJIBIIYI0 MO3aUYHOCTh B CTEIIEHU YBIAKHEHHOCTH
MPUPOJHBIX KOMIUIEKCOB. OCOOCHHOCTH JIMTOI€HHOW OCHOBBI JaHIIIA()TOB ONMPEEISIOT UX Cia-
OyI0 YCTOMYUBOCTh K PA3BUTHIO MPOIECCOB 3abonaunBanus, cyPpdo3uu u aedusuun. 30Hbl 3po-
3UM TATOTEIOT K KPYThIM KOPEHHBIM CKJIOHAM JIOJIMH PEK.

Jlutorennast ocHoBa nanAmagdToB [IpUBOKCKON BO3BBIIIEHHOCTH CYIIECTBEHHO OTJIMYa-
ercs. Ha ee popmupoBanue okasaiu BIMSHHE MOJHATHS B HEOT€H-YETBEPTUYHOE U I'€0JI0rHye-
ckoe cTpoenue. [Ipuyem cyiiecTBeHHbIE pa3auuns HaOI0IAI0TCSA B CBOMCTBAaX JTUTOMEHHON OC-
HOBBI BBICOKOT'O ¥ HU3KOI'O IJIaTO. BBICOKOE MIaTO pacnoiosKeHO Ha TPaHULE KPYITHBIX TeOMOp-
doctpykTyp - Bonro-Ypanbsckoii anteknussl u [Ipukacnuiickoit cunekau3bl. Ha ux rpanuiie Bbl-
JEeJSIETCS JINHEWHO-OPUEHTUPOBAaHHAs C CEBEPO-BOCTOKA HA I0r0-3amaj] epexoHasi 30Ha MOBBI-
HICHHOM re0AMHAMUYEeCKON aKTUBHOCTU. J{J1s1 3TOM 30HBI XapaKTEPHBI: MOBBILIEHHAs! TPEIIMHOBA-
TOCTb U BOJAOIPOHUI[AEMOCTh FOPHBIX MOPOJ U TPYHTOB; HAJIMUYUE PA3JIOMOB, JTOKAJIBHBIX CTPYK-
TYp; Pa3HOIOPSAAKOBBIE aMIUIMTY/bl HOBEUILNX JBM>KCHUI; YBEJIIMUEHHAs IJIOTHOCTh K30/IMHA-
MUYECKHUX MPOIECCOB Ha €IMHHUILY IUIOIIA/IU; SIPKO BhIPAXKEHHbIE THIPOJUHAMHYECKHE MPOIIECCHI;
MHTEHCUBHBIA CHOC M aKKyMYJISILUS MEPErHONHO-aKKyMYJISTUBHBIX TOPU30HTOB, MIPEMSTCTBYIO-
mast GOpMHUPOBAHMIO 3pPEJbIX MOYB HA IJIACTOBBIX JIEHYIALMOHHBIX BO3BBIINIEHHOCTSX. Beptu-
KaJIbHBbIE MOJHATHSA BEAYT K AKTUBM3ALMM 3PO3HMOHHO-IEHYJALMOHHBIX ITPOLECCOB U CPE3aI0T
MMOYBEHHBIN MOKPOB, HE MO3BOJISISI HAKAIIMBATh PACTUTENbHBIN Tiepernoi. [1ouBsl 31ech TpydoTO
MEXaHUYECKOro cocTaBa, 00OramieHbl CHIIMKaTaMH, claborymycupoBanbl. Pacnamnika mogoOHbIxX
Y4aCTKOB, YHUUTOKEHNE HArOPHBIX JIECOB JIMIIb YCKOPSIOT 3TOT nporecc. Tepputopus Ilensen-
CKOM 00JIaCTH PACIOJIOKEHA CEeBEpHEE OCHOBHOM OCH MEPEXOAHOM 30HBI, HO JJIsl Hee TaKXkKe Xa-
paKTepHbI aKTUBHBIE SK30I€HHbIE TPOIECCHI.

OPpO3UOHHO-/IEHYAALMOHHAsl paBHUHA BBICOKOT'O IUIATO OTJIMYAETCs] HanboJiee BEICOKUMHU
aOCOMIOTHBIMU OTMETKaMHU — 110 334 M M 3HAUUTEJILHON 3pO3MOHHOI pacuneHeHHocThIo (100 —
120 m). I'ycToTa THHEHHBIX PO3UOHHBIX (OPM HA OTAENBHBIX Y4acTKaX MpeBbImaeT 1 Km/km?,
YTO CIIOCOOCTBYET YBEIMYEHUIO MEXaHUYECKOW MUIPALMY BEIIECTBA U MPUBOANUT K OOHAKEHUIO
Ha BOJIOPA3/JIeNIbHBIX MAaCCUBAX U KPYTHIX CKJIOHAX KapOOHATHBIX U KPEMHHCTO-KapOOHATHBIX rop-
HBIX TOPOJT (0COOCHHO HAa FOKHBIX M 3aIlaHBIX CKJIIOHAX) U (POPMUPOBAHUIO HA HUX OCHITICH.

['panniia Mex 1y BHICOKMM M HU3KMM IUIATO XOPOIIO 0003Ha4YeHa B penibede YCTYIIOM BbI-
coroit 1o 80 m. B mpenenax Huskoro miuato [IpuBOIKCKON BO3BBIIEHHOCTH Ha (popMHpOBaHUE
na"amadToB OOJBIIOE BIMSHUE OKa3ajl JTHEPOBCKHIM JIETHUK, F0KHAsl €0 4acTh. BriociencTeuu
JIETHUKOBBIE OTJIOKEHUS OBLITU CHIIBHO MepepadoTaHbl 3pO3MOHHBIMU MporieccaMu. JlanamadTsl
BTOPUYHOW MOPEHHOH PaBHUHBI 103 JHETICHCTOLIEHOBOTO BO3PACTa UMEIOT HEKOTOPBIE Pa3Inyus
B CTPOEHMH JINTOT'€HHOI OCHOBBI Ha CEBEPHOM U 10KHOM ckiloHaxX Kepencko-Yembapckoii BO3BbI-
neHHOCTH. Ha ceBepHOM CKIJIOHE: OCTaHIbI CIIOKEHbl KOPEHHBIMU ITOPOJAMU BEPXHETO Mela
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(onokwu, mecyaHUKH) ¢ BeicoTamMu 6osiee 240 M.; BOJOpa3aeibl U CKIOHBI BOJOPA3/ICIIOB CIOXKEHbI
MOPEHHBIMH TUJIOTHBIMH KPacHO-OYpBhIMU MEJIKOBAJIYHHBIMU CYTJIMHKAMH, BOJIHOJIETHUKOBBIMU
CYyIIECSIMU U NECKaMH UJIM IIOKPOBHBIMU TJIMHAMM U CYTVIMHKaMM; KPYTbI€ CKJIIOHBI F0’KHOM 3KCII0-
3UIIUU CJIOKEHbl KOPEHHBIMU TMOPOJAMU IOpbI U Melia (3KENe3UCThle M KBaplieBhle MECYaHUKH,
IIECKH, IVIMHBI, U3BECTKOBUCTBIE TJIMHBI, MEPreib); B TOJMHAX KPYIIHBIX PEK BOJHO-JIEHUKOBBIE
AJUTIOBUATIbHBIE OTJIOXKEHHS NeCKOB. Ha 103KHOM CKIIOHE: BOJOPA3/Aeibl U CKIOHBI BOAOPA3esioB
CJIO)KEHBl MOPEHOW M BOJHO-JIEAHUKOBBIMU OTJIOKEHUSMU (CIIIOAUCTBIM IJIOTHBIM CYIJIMHOK
CBETJIO-JKEJThIN Cephlii C BaJlyHaMH IJIayKOHUTOBOIO MIECUaHUKA M OTMOKH, MHOI/IA JIMH3bI IecKa
WM CJIAHLIEBATOM TJIMHBI); TOJIOTHE CKIOHBI BOJAOPA3/EIO0B U PEUHBIX JOJIHUH CII0KEHHBIE JEII0-
BHUAJIbHBIMU JIECCOBUAHBIMU TJIMHAMH U CYTJIMHKaMH; TPEBHEAJUTIOBUAIbHBIE BOJJHO-JICTHUKOBBIC
OTJIOKEHHUSI Ha Teppacax peuHbIX MoJuH Ha BbicoTe 150-160 M (Xomep). MakcumanbsHbie abco-
JIFOTHBIE BBICOTHI PABHUHBI JOCTUTAIOT HAa MPUBOAOPA3ACIbHBIX MpocTpancTBax 240 — 280 M. Bo-
J0pa3JeJIbHbIE IPOCTPAHCTBA BTOPUUHBIX MOPEHHBIX PAaBHUH IJIOCKOBBIIYKJIBIE U BBIIYKIIbIE
HMEIOT IUPUHY 2 — 3 KM | IIIyOMHY 3p03UOHHOTO Bpe3a 0koio 60 — 80 M.

XapakTepHOil 0COOEHHOCTHIO BTOPUYHBIX MOPEHHBIX M 3PO3MOHHO-/IEHYAAIIMOHHBIX PaB-
HUH SIBJISIETCS] XOPOILIO BhIPAKEHHAs! aCUMMETPHS CKJIOHOB, BEPOSITHO CBSI3aHHAS C Pa3IMuUsiIMU B
coJHe4HOH uHcosAuuu. CKIOHBI F0’)KHOM U 3anaiHOM AKCIIO3UIUH, KaK MpaBuio, 0ojee KpyThIe.
B To BpeMs Kak CKJIIOHBI CEBEPHON U BOCTOUHOM SKCIO3UIIMIA, B YCIOBUSIX MEJIEHHOTO IPOChIXa-
HUS TPYHTA B MTOCTIENICAHUKOBBINA TIEpHO]] OBICTPEE TOCTUTAIOT MPEAETbHO Maioi KpyTusHbl. Ciie-
J0BaTeIbHO, HAMOOJIBIITYI0 AKTUBU3AIIMIO SK30T€HHBIX MPOLIECCOB HA JAHHBIX JaHAmadTax cie-
IyeT 0’KU/IaTh HA CKIJIOHAX F0KHOM ¥ 3aaIHOM SKCIIO3UIIHIA, YTO CIIeyeT YIUTHIBATh MPH AT (-
pUpPOBaHUU KOCMO(OTOCHUMKOB.

JonunHbie maHaAmadThl BRIACISIOTCS B MPEIeIax KPYIMHBIX PEK, TIe XOPOIIO BHIPAKEHBI
noiiMa u TpHW HaAmonWMeHHbIe Teppackl. [lepBas HaamoliMeHHas Teppaca MpPUypoUeHa KO BCEM
KPYIIHBIM, CPEHUM U OOJIBIIMHCTBY MaJIbIX PEUHBIX JOJUH, €€ OTHOCUTEIbHAS BbICOTA HAJl ype-
30M BoJibI cocTaBisieT 5 — 10 m. [loBepxHOCTh c1a60 HaKIIOHEHA B CTOPOHY PEKU U HE3HAYUTEIIHHO
pacusieHeHa oBparaMu u O6ainikamu. Bropast HagnoiiMeHHas Teppaca pa3BUTa B IOJIMHAX KPYIHBIX
U cpeqHuX peK. MopQoJaorunuecku oHa BeIpakeHa ci1a00, OTHOCUTENIbHAS BHICOTA TOBEPXHOCTH —
20 — 25 M, abcomotHas — 110 — 150 m. [ToBepXHOCTH Teppachl OCIOKHEHA IPO3ZHOHHBIMU (OP-
Mamu. Ha oTJenbHBIX yyacTKax BCTPEUAIOTCs MEecUaHble OYrphbl, PENUKTHI CTAPUUHBIX MPOTOK U
o3ep. TpeThst HaAMOWMEHHAs Teppaca MpocieKuBaeTcs B qoiuHax pp. Mokma, Mcca, Cypa. Ee
OTHOCHUTEJNIbHAs BbIcoTa 25 — 30 M Haj ype3oM BOJibl, ¢ aOCOIIOTHBIMUA OTMETKaMHU OBEPXHOCTH
130 — 170 m. Teppaca uMeeT HAKJIOH B CTOPOHY PEKH, OHA 9aCcTO IIpope3aHa OBparamMu 1 Oaakamu.

Makpo- u me30¢hopMbl penbeda TpaHCHOPMHUPYIOTCS IPaBUTALIMOHHBIMH, OMOJI3HEBBIMH,
SPO3UOHHBIMHU, CY()(PO3MOHHBIMM M KapCTOBBIMU IPOLECCAMM, KOTOpbIE (OPMHUPYIOT Malble
¢bopmbl penbeda — oBparu, 0aJKu, KOHYChl BBIHOCA, ONIOJI3HU, 3al1a/IMHbl, BOPOHKH U Jip. 3ydueHue
AK30T€HHBIX MPOLIecCOB penbedoodpazoBanus IleHzeHcKoi 061acTH MPOBOAMIOCH HA OCHOBE Jie-
mMdpupoBaHus KocMudeckux cHUMKOB. [1o muennto Bukroposa A.C., xapakrep gaHamadTHOTo
PUCYHKa OTpa)kaeT 0COOEHHOCTHU (U3UKO-TeorpaUyeCcKuX yCIOBHUI MECTHOCTH U BBISBIISETCS
IIPU UCTIOJIb30BaHUM 1IN (POBOYHBIX IPU3HAKOB HA KOCMUYECKUX CHUMKaX [5,6].

Kaxxaplii THI MECTHOCTH B MpeEIeIax UCCIECTYEMONW TEPPUTOPUHU OTIIMYAECTCS TEOMETPUYE-
CKUMH TOKa3aTeJIIMU JIaHAMAPTHBIX KOHTYPOB YPOUHIL, oAypouni 1 auuit (popma, pasmep,
JUIMHA TPaHMI), KOJIMYECTBEHHBIMU MOKa3aTelsaMu (Kod)PUIMAHT POopMBbl, CpeaHUI auamerp,
IUIOTHOCTh PACIOI0KEHUs, TUIOMIAb JaHAMAPTHBIX KOHTYPOB, PACCTOSHUE MEXy KOHTYpPaMH,
MOKa3aTeiab KOHTPACTHOCTU COCE/ICTBA U Jp.), KOTOPbIE CBSI3aHbI C T€OJIOTMUECKUMHU U TH]IPOJIO-
TMYECKUMH yCIoBUsAMH. Tak, Hampumep, MIMPOKOe pa3BUTHE Cy(P(HO3MOHHBIX 3allaJuH Ha BOJO-
paznenax CypcKoro ImiaTo CBsI3aHO C IIMPOKUM PaclpoCTPaHEHHEM JIECCOBBIX OTIIOKEHUH Ha Iec-
Kax IajieoreHa B 00J1aCTH MOJIOKUTENIBHBIX I'PAJUEHTOB TEKTOHHUYECKUX MOAHATUI. JTO MPUBO-
JUT K TMOBBIIIEHHON IIUPKYISILIMY TPYHTOBBIX BOJ U CMBIBY JieccoBbIX nopoa. [lokaszarens mior-
HOCTH MUKpO3anafuH (KOITMYECTBO KOHTYPOB Ha 1 KM2) MMeeT MoI0KUTeNbHbIe aHOMAJIHH B paii-
OHE Y3KHX CBOJIOB TEKTOHUYECKUX CTPYKTYpP U KPYThIX KPbUIbEB, T.€. B ydacTKaX ¢ HauOoJbIIeH
pa3apoOIeHHOCTHIO.
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AHanu3 nemu(poBOYHBIX TPU3HAKOB JTUTOTC€HHON OCHOBBI HA KOCMHUYECKUX CHUMKAX T103-
BOJIMIT KJIacCU(UIIMPOBATH JIaHAmadTHEIE PUCYHKH Ha TeppuTopun [lenzenckoit obmactu. B oc-
HOBY KJIaccu(uKanuy ObLIN MOJOXKEHBI MPUHIUIBI, pa3padoTannbie Bukropossim A.C. [5], oc-
HOBaHHBIMU Ha reHe3uce JIaHamadTa u yIoBIETBOPSIONINE ClAeAYIOIUM TpeboBaHusM: 1) reo-
rpadU4HOCTB, 2) MOJIHOTA, 3) HHTETPATBHOCTH. OTHAKO, TAaHAIA(THBIA PUCYHOK MOXKET CIYKHUTh
OTpa)keHHEM IIPUPOJIHBIX yCIOBHM OoJiee paHHUX 3110X. Hanpumep, JeccoBuIHbIE TOPOIBI, 3alie-
raroue Ha MOBEPXHOCTH IOJOTHUX BOJIOPA3/CIIOB BTOPUYHO-MOPEHHBIX PABHUH B HEKOTOPBIX
pailoHax MepeKpbhIBAIOT BOJOYHNOPHBIE TIIMHBI, pacujeHEHHbIE MOTpeOeHHbIMU J0KOMHamu. Ha
TeppUTOpur UAYT cy(h(HO3HMOHHBIEC TPOIIECCHI, T.€. BEIMBIBAHNE U3 TPYHTA TOHKUX YaCTHII C 00pa-
30BaHHEM NEPEyBIAKHEHHBIX 3anaJuH. [Ipuuem B cBS3U ¢ TeM, YTO TPYHTOBBII CTOK COOMpaeTcs
B NOrpeOCHHBIC JIOKOMHBI, TO 3aMaJuHbl 00Pa3yIOT M3BWIMCTHIC LIETIOYKH, COOTBETCTBYIOIIHNE
n0x0nMHaM. MukponanamadT Mex3anaJuHHbIX MPOCTPAHCTB C CYTIMHUCTBIM COCTaBOM IOPOJT
OyZeT IMTOTeHHBIM, a MEePEYBIAXHEHHBIX 3aa/IiH, CKOPEe BCEro THAPOTCHHBIN.

Haubonbiiee TepputopuanbHOe pacnpocTpaHEeHHE B 00JAaCTH UMEIOT 3PO3UOHHBIE MPO-
1eccel. B pesynbrate spo3un (GOpMUPYIOTCS JIMHEWHO BBITSHYThIE (GOPMEI penbeda — oBpar,
0anku u Ap., 4TO MOATBEPKIAeT MpeodiiajaHie pUCYHKOB JaHamadTa AeHapuToBoro tumna. llo
COBPEMEHHOMY COCTOSIHUIO OBPa)KHO-OAJIOUHOM CETHM HEMOCPEICTBEHHYIO YIpo3y JKUJIOW 3a-
CTpOiiKe U XO3sIICTBEeHHBIM 00bekTaM lleH3eHcKol 00macTu mpencTaBiIsieT OBpakHas SPO3Usl B
cenax Hos. Ctynenoska Cepmobckoro paiiona, HazpanoBka, CabypoBka n HemunHoBka Kodbri-
JIEHCKOro paiioHa u JIp.

Ha ckionax spo3uMOHHO-ACHYIAIIMOHHBIX ¥ BTOPUYHBIX MOPEHHBIX PABHUH aKTUBEH ILIOC-
KOCTHOM CMBIB. Pa3BUTHIO 3TOTO Mpoliecca CriocoOCTBYET HeNblid psia (hakToOpoB: 0OMIBHOE BhINA-
JICHHE 0CaJIKOB, XOJIMHUCTBIN XapakTep penbeda, pacpocTpaHEHHE JIETKO Pa3MBIBAEMBIX OTIOXKE-
Hui. Ha cenbCKOXO3SIICTBEHHBIX 3€MJISIX IJIOCKOCTHASI PO3UsSl YCHIIMBAETCSI BECHOW, BO BpEMsI
TastHUSI CHETOB, U JICTOM, B IIEPUO/T BBINAICHUS JTUBHEBBIX MO IeH. [IpsiMbIMU TTOKa3aTEsIMU pa3-
BUTHS IJIOCKOCTHOTO CMBIBA SIBIISIETCS HATMYHKE [IeOEHYaTOro MaTepuaia Ha CKJIOHAX, BEIXO/IbI Ha
MIOBEPXHOCTh KOPHUUHEBATO-0ypOro WIIOBUAIBHOIO TOPU30HTA, & TAKKE MPUCYTCTBUE BEIHECEH-
HOT'O PBIXJIOr0 MaTepuaa y MOJHOXbS CKIIOHOB U HA MPUMBIKAIOUIEH HUXKEJeKallel MOBEPXHO-
cTH. B uTore miockoCTHON CMBIB MPUBOJIUT K OOIIIEH MpenaprupoBKe MOBEPXHOCTEH CKIOHOB, 00-
Pa30BaHMIO OCTAHIIOB, BaauH. Ha 3anannpix ckiioHax [IprBOMKCKON BO3BBIIEHHOCTH C Majo-
MOIIHBIMH TTOYBaMH Ha OTOKAaxX TajeoreHa U MHTEHCHUBHOM pacmalikoi, cMbIBaeTcs 10 63 T/ra
MOYBHI B ToJl. B paifoHax pa3BuUTHS MECKOB MaleoreHa, 00JagaroiuX BEICOKUMU (UIBTPAIIIOH-
HBIMU CBOMCTBaMHU, CMBIBA€TCS HAMHOT'O MEHBIIIE - 12 T/ra mouBbI B T0J1. CMBITBIE, HIIA SPOUPO-
BaHHBIE, TOYBHI COCTABISIOT Ooiee 55 % cenbCKOX034iCTBEHHBIX yroauil B Baguacko-MoOKIIHH-
ckoM nanamadTe u 40 % cenbckoxo3siicTBeHHbIX yroaui B bennncko-CepaoOckoM anamadre.
[To obnactu 3poanpoBaHHBIE TOYBBI paCIPOCTpaHeHbl Ha omaau 6onee 250 Tric. ra. Uaet mo-
CTOSIHHBI CHOC OIPOMHOT'0 KOJIMYECTBA MOYBbI B peku JIomoBky, [leneremy u Bosicc u np. [1noc-
KOCTHOI CMBIB TTOUBHI SIBIISIETCS CEPhE3HON MPOOIEMON /ISl CENbCKOXO03SIIICTBEHHBIX YTOIUN, eMY
CIOCOOCTBYET HEpaIlMOHAILHOE BEICHHUE XO3SMCTBEHHOM JESITENIBHOCTU 0€3 €€ ydeTa HeraTHB-
HBIX TIOCTEACTBUN (TIPOKJIaaKa JOpOT, OECKOHTPOJIbHBIE PYOKH JIECOB, MPOJOJIbHAS paclalika
CKJIOHOB).

[Iupokoe pacnpocTpaHeHHEe B 00JaCTH MMEIOT OMOJ3HH — CMEIIEHHE BHHU3 MO CKIIOHY
MacChl PBIXJIONW TOPHOM MOPOJIBI MO BIUSHUEM CHJIBI TSXKECTH, OCOOCHHO NP HACBHIIIEHUH PhIX-
Joro Marepuana Booi. Hanbonee akTHBHO OMOJI3HU pa3BUBAIOTCS B JieBoOepexbe Mok, OHH
TATOTEIOT K y4acTKaM pa3rpy3KH MOA3EMHBIX BOJI, TOJIMBIBAEMBIX CKJIOHOB, JIOJUH PEK U OOPTOB
oBparoB u Oanok. [IposiBieHHs OIMOJ3HEBOrO Mpollecca B JaHAmAPTaX BTOPUIHBIX MOPEHHBIX
PaBHHH PacipoOCTPaHEHO B MEJIOBBIX, HEOTCHOBBIX M YETBEPTUYHBIX OTIOKESHHSIX IO CKIIOHAM JI0-
e pek (Maua, Cepno6a, lllykma, Xonep) u apeBHux 6anok B benunckom, Himkne-JIomoBckom
paitonax. Ilo neBomy ckiony aonuHsl p. Lykiia kpymHbIe OMOI3HEBBIE TPOLIECCH PA3BUTHI OT C.
Ha3zapbeska 110 c. JIynuno.
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Pacnpoctpanenue cygpo3noHHO-KapCTOBBIX MPOLIECCOB MPUYPOUEHO K OJUTOLIEHOBBIM U
[103/IHEIUIEHCTOLICHOBBIM [TOBEPXHOCTSAM BbIPaBHUBAHME Ha BBIXOJaX KapOOHATHBIX MOPOJ BEpPX-
Hero mena. Kapcrossie ¢opmbl penbeda HaOMIOMAIOTCS HA ACHYIAMOHHBIX PAaBHHUHAX C BBIXO-
JaMy KapOOHATHBIX ITOPOJI BEPXHEr0 Mena 110 KpyThIM ckiloHaM pek Cypsl 1 CepioOsl. KapcToBo-
cythdosunonnsie popMbl penbeda B BHIIE OJMHOYHBIX, OECCHCTEMHO PACIIONIOKCHHBIX 3aIlajiH
HauOoJiee YeTKO BBIPAXKEHbI HA IUIOCKMX BOAOpA3JeliaX, MEePEKPhIThIX JIECCOBUIAHBIMU CYTJIMH-
KaMH.

OK30reHHbIE MPOLIECCH SABIIAIOTCS OJHUM U3 Hanbosee JUHAMUYHBIX 3JIEMEHTOB I'€03KO-
JIOTUYECKOM OGCT&HOBKI/I, OKa3bIBAOIINX CYHICCTBECHHOC BJIMAHHNC HA COCTOAHUC JIaHI[I_Ha(bTOB nu
XO3SIHCTBEHHYIO JESATEIbHOCTh YeJIOBEKA. DK30I€0IMHaMHUECKUe Ipoliecchl B rpenenax Ilensen-
CKOM 00JIACTH CO3/1AI0T OMACHYIO F€0IKOJIOTHYECKYI0 00CTAaHOBKY. DTOMY CIICOOCTBYIOT KaK IpH-
pOIHBIE TaK M aHTpomHoreHHele (hakropel. JlaHamadTHBIA aHAIM3 C MCIOJIB30BAaHUEM METOAA
naHamadTHOW MHIUKAIIMK TAeT BO3MOKHOCTD MPOTHO3a M MPEAOTBPAIICHUST HEOIAarONpUsSTHBIX
I€03KOJIOTMUECKUX CUTYalUH.
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Abstract: Catastrophic floods in Serbia in May 2014 were caused by cyclone Tamara. The
main causes of the floods were profuse rains, not yet measured on the territory of the Republic of
Serbia in the history of metrological measures. Republic Hydrometeorological Service of Serbia
has, as the only referential institution capable to create and present meteorological and hydrologi-
cal forecasts, in due time, announced profuse rains and danger from natural disasters and danger-
ous activities, issued a warning of the highest level concerning profuse rains, as well as dangers
from floods and water levels above the regular extraordinary defense. The repercussions of torren-
tial rains have showed systematic weaknesses and faults: insufficient investments in antierosional
works and afforestations; disregarding of the urbanistic planning; inadequate throwing of waste
into rivers and channels which leads to obstructions and pollution. The problem of watercourses
with torrential regime is the swift arrival of great masses of water which makes standard organi-
zation of ordinary and extraordinary flood defense impossible. These watercourses require pre-
ventive measures of defense, special regulation of riverbeds and accumulation for control of great
masses of water. It has to be pointed out that the majority of floods occurred on watercourses that
have a torrential hydraulic regime. This regime occurs not only with small mountainous torrents,
but big watercourses as well, with sink areas as big as a thousand square kilometers — Danube,
Sava, Great Morava, South Morava and West Morava. In May 2014, these watercourses caused
great floods (river Crnica in Paracin, river Jasenica in Smederevska Palanka, river Jadar in
Osecina, etc.). Even river Kolubara, with a sink area over four thousand square kilometers, had a
torrential flood wave which caused catastrophic aftermath to the population, material and cultural
goods of Obrenovac. There are several questions that have to be posed: would the repercussions
of the floods have been smaller if there had been a better communication between the subjects of
civil defense; was the incomplete defense system against the floods on the rivers of Serbia, as well
as very poor maintenance of certain installations (regulated watercourses and defensive embank-
ments), crucial when talking about catastrophic repercussions on the population and material
goods and, consequently, the damage altogether? The answers on this and similar questions have
to be made by the relevant factors of the civil defense in order to prevent similar, or even bigger,
catastrophes from occurring in the future.

Annorauus. Karacrpopuueckue HaBogHenus: B Cepobun B mae 2014 r., ObUIM BbI3BaHBI
nukioHoM Tamapa. OCHOBHOW €CTECTBEHHON MPUYMHOW HABOJTHEHHS OBUTM OOMIIBHBIE OCAJIKH,
OecrniperieieHTHBIE Ha TeppuTopuu Pecniyoinku Cepoun. PecryOnnkaHckast THAPOMETEOPOIOTH-
yeckas ciayx6a CepObun, eIMHCTBEHHOE YUPEKACHHUE i METEOPOJIOTHUYECKUX U THIPOJIOrHye-
CKHUX MPOTHO30B, CBOEBPEMEHHO 00BbsIBIIIa OOUIIBHBIE JOXK/IM U PUCK BOSHUKHOBEHUS Ype3BbIYaii-
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HBIX U OMACHBIX CUTYaIlMi, BEIHECTA MPEAYIPEKISHIUE CAMOTO BEICOKOTO YPOBHS — OOJIBIIIOE KO-
JIMYECTBO OCAJIKOB M PHUCK 3aTOIUJICHHSI, YPOBEHb BOJbI BbIllle HOPMBI. [lociencTBusl mpoIuBHBIX
HaBOJHEHUHN MOKAa3aJId CUCTEMHbIE HEJOCTATKH: HEJOCTATOYHOCTh MHBECTUIIMI B MEPOIPUATUS
IO 3aIIUTE OT 3PO3HUH, 0OJIECEHHIO, TOPOACKOE IJIAHUPOBAHUE, HE MPABOMEPHOCTH cOpoca OTXO-
JIOB B PEKH U KaHAJIbI, CIOCOOCTBYIOIINE CHUKCHHIO IIPOITYCKHOW CITIOCOOHOCTH PEKH H €€ 3arpsi3-
HeHuto. OcHoBHas mpobiema oOpa3oBaHMs BOJHOTO MOTOKA CBsI3aHA C MPOJMBHBIM PEKUMOM
aTMOC(EpHBIX OCAJIKOB, C YCKOPEHHBIM MOJX0/IOM OOJBIION BOJIBI, M3-32 KOTOPOW HEBO3MOXKHA
CTaHJIapTHAsI OPraHu3alrs OObIYHON U aBapUIHOM 3alUTHl OT HABOJHEHUM. /{7151 TAKMX MOTOKOB
CYIIECTBYIOT OOBIYHBIC TPEBCHTHUBHBIC MEPBI 3aUTHI, B YACTHOCTH PETYJIUPOBAHUE YPOBHS BOJIBI
B pEeKax U BOJOXPaHWIHIIAX, IOCTOSIHHBIA KOHTPOJb ypoBHS BOAbL. ClieqyeT NoJ4epKHYTh, 4YTO
0oJbIlIast 4acTh HABOJHEHUH BBI3BaHA TIOTOKAMHU C MPOJMBHBIM THIPOJIOTHYCCKHM PEKUMOM.
Tako# pexxuM XapaKkTepeH Il KPYITHBIX BOJOTOKOB C IUIONIaAbI0 BogocOopa g0 1000 KMZ, KOTO-
phlit BKITtouaeT B ceOst mputoku Jynas, Casel, Benukoii, FOxuoit u 3anmagnoit Mopasbl. OTH 110-
TokH B Mae 2014 r. npuBenu k kpynHbsiM HaBoaHeHHAM (L{paumna B [Tapaunne, Scauma B Cmene-
peBckoii [Tananke, Smap B Oceunne u T. 1.). Jaxe y Gacceitna p. Komybapa mnomaasio 6osee
4000 kM2, 06pa3oBagach IPONHMBHAS BOJIHA HABOAHEHHs, KOTOpas BBI3BANA KaTacTpO(HUECKUe
MIOCJIC/ICTBHS JJIsl HACETIEHU S, MAaTePUATIbHBIX U KYJIbTYpPHBIX IleHHOCTeH OOpeHoBana. Yrto umeer
MEPBOCTENEHHYIO BAYKHOCTh U3 KaTaCTPO(PUUECKHUX MOCIEICTBUMN /IJIs1 HACEICHHUSI, MAaTepUATbHBIM
LIEHHOCTSIM U KOMMYHUKAITUSIM.
KiioueBble cjioBa: HABOJHEHUS, YIIEpO, MOCIEACTBHUS

BBenenune

HaBonHeHus, BbI3BaHHbBIE TPOJUBHBIMU J0KASIMH B OOJBIIMHCTBE paiioHOB PecnyOnuku
Cepbun, bocuun u I'epuerosunsl, Pecniyonuku Cepoun 1 BOCTOUHON X0OpBaTUH, IPUUUHUIN 3HA-
YUTENBHBIN yliep0, rudens Jto1el 1 JOMaITHEero CKOTa, Aerpaialuio okpyxarolen cpeasl. O ka-
TacTpopuUeCKMX HaBOAHEHUSIX cooOmmian Bce MupoBbie CMU, a X MPUYHHBI U TOCIEACTBUS
aHAJIM3UPOBAIM W3BECTHBIC HAayuyHBIEC KypHaNbl. [loBpexIeHus, XOTS U OOJNbIINE, MOTIH OBbITH
emie OoJplie, eciau Obl He ObUIO CBOEBPEMEHHOTO MPOTHO3a U MPEayNpexIeHUs SKcrepToB Pec-
MyOIMKAHCKON THApoMeTeoposioruyeckoit cinyx0b1 Cepoun. OCHOBHONM MPUYHHON MPOIUBHBIX
JOXKJeH, KOTOpble B HEKOTOPBIX MECTax MPEBBIILIAIN OJIHY TPETh OT OOIIET0/I0BOr0 KOJIMYECTBA
0CaJIKOB, ObUIa HEOOBIYAHO MEIUIEHHO JBIDKYILIUECs 007acTh Iiy0oKHX LUKIOHOB co Cpenu-
3eMHOro mops uepe3 bankanbl. Kpome toro, reppuropust Pecriyonuku Cepbun yxe nojBepriach
Ype3BBIYAIHO BIKHOMY MEPHUO ¢ OOIBIIUM KomuuecTBOM ocanikoB. C 14 anpens mo 5 mas 2014
r. B 6onbmuHcTBEe MecT B PecniyOnnke CepOun BenMYMHA BHIIABUIMX OCAJAKOB Kojiebanach OT
120 mo 170 n /M?* atMocdepHbIX ocaakoB. HanbombIee KOIHMUECTBO OCAAKOB 3aPETUCTPHUPOBAHO
B TOPHBIX palioHax 3amagHoil W roro-3anagaHou Cepobun (Ha 3matudope 280,6 1 /m?, Ha Ko-
naonuke 270,3 51/ M?), B TO BpeMsl Kak MO YPOBHIO aTMOC(EPHBIX OCa/IKOB 3apErHCTPUPOBAHHOM
B ceBepHoM banare, 72,5 n / m? B Kukunae. 9T ocajaku BbI3BaJIM HABOJIHEHUSI TIO BCEH CTpaHe,
T/ie HaCeJICHHBIM TyHKTaM ObLI MPUYMHEH cepbe3HbIi yiep0. Ha 3aromneHHbIx paitonax, 6ombiie
BCEr0 MOCTpajalid MOCEBBI, TOPOKHAsA HUHPPACTPYKTypa U KUIUIIHBIN QOHJ, OO0JbIIOEe KOJIHUYe-
CTBO JIIO/IeH OBUIM BBHIHYXKICHBI IOKMHYTHh CBOM JIoMa. TakuMm oOpa3oM, 3emiis Oblia y:Ke Hachl-
IIIEHa BOJIOM, HOBbIE MPOJIMBHBIE JOXK/IU IMOBBICUIIN YPOBHHU I'PYHTOBBIX U MOBEPXHOCTHBIX BOJ U
BBI3BAJIM 3PO3UIO NIOUBBI U OMOJI3HHU.

AHau3 BbINaieHUst aTMOC(EPHBIX 0CAAKOB B IEPHO/
c 12 1o 18 man 2014 r.

Jox b men He nepectaBasi ¢ 14 mo 15 mas [2]. CymMMbl BeITaBIINX aTMOC(HEPHBIX O0CAIKOB
ObUIM PEKOPIHBIMHU, U B KaKMX-TO MecTax B 3amagHoi yactu PecryOnuku CepOun mpeBbICHIN
TPeTh OT OOIIEro roJl0BOro KOJIMYECTBA OCaJAKOB. B OonbIIMHCTBE pallOHOB CyMMa OCaJKOB KO-
nebnercs ot 50 1 /m? no 100 n /M, B 3anmagHoit CepOum 170 si/mM? 10 220 1/M?, a B HEKOTOPBIX
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MecTax okojio BaneBo mpebicuit 300 1/m2. [1o kpaiiHel Mepe, T0K/Ib MPOIIeT Ha CEeBepO-3anaie,
10T U I0r0-BOCTOKE CTPaHBI M B Foro-BocTouHoM banate (puc. 1).

ITepuon c 13 o 16 mas 2014 r. npeBbICUII BCE BO3MOXKHbBIE PEKOPIbI OCAJAKOB, YTO TOBOPUT
0 TJIyOMHE AKCTpeMabHbIX ITUKIOHOB. 15 mas 2014 B benrpane cHU3UIICS HOBBIH peKOpA OJTHO-
JTHEBHOTO KonmuecTBa ocaakos 107,8 i/ M2, B mpeapiaymmii nens (14 utons 1994 r.) 3adukcupo-
BaHO MaKCUMaJIbHOE KOJIMYECTBO OCAAKOB 94 11/M2. DTO HOBBIH PEKOP/ IO CyMMe aTMOCHEPHBIX
ocazkoB 3a 2, 3, 4, 5, 10, 15 u 30 aueit. B nepuon ¢ 12 no 16 mas 2014 r. B bearpazae Bwinano
177,3 n /m?. Tlpeapinymuii nsaTuaHeBHbIN MakcumMyM 156,0 51/ M2 6611 ¢ 09 1o 13 uronst 1999 r. B
nepuop ¢ 17 anpenst mo 16 mast 2014 r. B benrpazae Beimano 321,6 n /M? goxas, 49to 3a 38,6 1
OoJplle, YeM B caMblid JOKIIUBBIN 30-1HEBHBIN TIepro Ha pyOexe uioHs-utoae 1999 r. beun
MIOCTABIICH HOBBIM PEKOP/ €KEMECSIHOTO KOJIMYeCTBa 0CaaKoB paBHbIN 280,4 j1/M? (10 cepeArHbI
Mas BbImiasio He 6osee 263,2 n/m?) (Tabnuna 1). C navyana roga B benrpazae Beimano 436,2 n/m?
aTMOC(EepPHBIX 0CAAKOB. DTO SBJISIETCS HOBBIM PEKOPIOM 3a iepuo 1o 16 mast 2014 r. B mpomiom
Mecsiie Boimaino 73 % ot obmel cymmbl ocaakoB. CaMbiit JOXKUTHBEINA 1eHb (15 mas 2014 1.) B
benrpane ObuT 3HAUUTETHHO XOJIO/IHEE, YeM OCTanbHbIe THU. CamMasi BRICOKas JHEBHAs TeMIIepa-
Typa coctaBuiia 12 °C HuKe, 9TO BBIIIE CPEAHEH MHOTOJICTHEH TeMIepaTyphbl Ha 3TOT JCHb.

Bwmecte ¢ 60mpmuM yiiepOboM, MpUYMHEHHBIM B PE3YJIbTaTe HAaBOJHEHUS B MOMEHT JICH-
CTBUS, IPOSBUIIUCH TaKHE MOCIEICTBUS KaK yTOIUICHHE JIFOJIeH U )KMBOTHBIX, YHUUTOXKEHUE T10-
CEBOB, YHUUYTOXKEHHE JJOMOB, MOATOIJICHUE IOMOB M JPYTUX 3/IaHUN B CEJIax M ropojaax, pa3py-
[IEHHE MOCTOB, MOBPEXKICHUSI IOPOT, IPOMBIIUICHHBIX U JPYTUX COOPYKEHUI, 000pya0BaHUS.
Tsixenble TOCIEACTBUS MOTYT TaK)K€ UMETh JJOJITOCPOYHBIN XapakTep. JJIuTenpHOe 3acTanBaHue
BOJIbI, TPO3UT YHUUTOKEHHUIO YPOXKasi U TOCEBOB B TeKyIeM rofy. [I[poHnKHOBEHHE BOABI B IIPO-
W3BOJICTBEHHBIC II€Xa MOXKET BbI3BATh YHUUTOKCHHE 000PYIOBAHUS, KOTOPOE UCIIONB3YETCS B Ka-
4YeCcTBE MHCTPYMEHTA pabOThI.

HaBoanenust, kotopsie npousonuy B Mae 2014 r. yHec/In 4en0Be4eCKUe )KU3HHU, HAHECIIN
001b1110# yIIepO U BhI3BAIM OTPOMHBIE IKOHOMUYEckHe rmoTepu. [lepBas olileHka, mpon3BeIeHHAs
opranusanuii EC B TeueHre KOpOTKOTo eproa cpasy nocjie HaBOJHEHHUM, TOBOPUT, YTO YOBITKU
u notepu coctaBunu 1,5-2,0 mupa. 1o cpaBHenuto ¢ 6romxerom JBIT CpbujaBone, kotopsrii ¢ 18
MiH B 2006 1., cHuzuics 10 7,5 muH B 2013 1., 4TO B COOTBETCTBUM C IUIAaHAMU U IIpOrpaMMamMu
pabotsl oxBaTbiBaeT npumepHo oT 20 10 30 % HeoOXxoaumbIx cpeacTB. CBOEBpEMEHHBIM U CMe-
JIBIM JIEHICTBUEM MOBbIIIEHUs HabepexHoi B Mause Ha Jlpune (CpOujaBose BMecTe ¢ MECTHBIMU
OpraHaMHy BIIACTH), B OKUJAAHUU PEKOHCTPYKIIUHU OMpPEACNECHHONW MPOEKTHON JOKYMEHTAIHeH C
1970 rr., mo3BoinIIO U30€kKaTh KEPTBbI M OTPOMHBIN yiiep6. Ha pekoHCTpyrpoBaHHBIX 1aMbax
OpPraHM30BaH MOCTOSHHBI MOHUTOPUHT U HE OBLJIO HUKAKUX CEephe3HBIX MpobieM. Ha maHHBIM
MOMEHT HE SICHO, YTO TIPOU30ILIO OBl ¢ 1amOamu, eciii Obl 1aMObl B bocHun u XopBaTuu ObUH
YHUUYTOXKEHBI TIpH HaBoAHEeHHUU. [1oIpoOHBIE THAPOIOrHYECKHE OLIEHKH BCEX aCIIeKTOB HaBOIHE-
HUS B IUIaHE OOIIEro BIMSHUS BOJIBI, pa3paboTKa pa3IMYHbBIX CIIEHApUEB (pa3pylieHue TUIOTHH,
namM0 cBOeBpeMEeHHasi peKOHCTPYKIIUSI pa3MbIBOB, CHOC HabepekHol Ha peke Capa Bo3ine Obpe-
HOBaIla U T. J1.), HEOOXOIMMO U JJOJDKHO HAuyaTO KaK MOYKHO CKOpee.

Conunanbuble nociaencrBus. CTuxuiiHpie OEACTBHUS U MacCOBBIE HECUACThSI OKA3bIBAIOT
BIIMSIHME HA COIMAIBHYIO cucTeMy. [oka3aTenbHO, YTO IEPBBIM U3MEHSETCS COLUANIbHBIN CTaTyC
TOJEH, a Takke MHIMBUAYadbHOCTh B 1enoM. ComuanbHas quddepeHnuanys, Kotopas cylie-
CTBOBaJa JI0 aBapuu BIPYT U3MEHSETCS, JIIOJM YCTAaHABIMBAIOT Pa3UYHbIC B3aUMOOTHOIICHUSI.
N3menenune conuanbHOro MOJ0KEHHS CTaBUT YeJIOBEKa B COBEPILIEHHO HOBOE OTHOUIEHUE K JIPY-
TUM, K OOIIECTBY. DTH OTHOIIEHUS B I[€JIOM CTAaHOBUTCS OoJiee OJIM3KUM U 00Jiee MHTUMHBIMH.
VYcraHaBnMBaeTCs HAYAJIbHBIN PUTM YCTPEMIIEHUM U JEMCTBUIA, OCHOBHOM 3a/1aueii sIBJISETCS BbI-
KUBAHHE CO CPEJICTBAMH, KOTOPHIE OCTAIHCH U C TEM, C KOTOPHIMH B JIFOOOM CITydae MOKHO TIO-
Jy4dTh BHE IUIaHAa. MarepuanbHOM OCHOBOM JIJIsl TAKOTO HACTPOEHUS SIBISIETCS PABEHCTBO BCEX,
o01IecTBeHHass COOCTBEHHOCTh JIOJIKHA OBITh MCIOJIb30BaHa ISl YOBJIETBOPEHUS TpeOOBaHUM
BCEX DJIEMEHTAPHBIX MOTPEOHOCTEMH, TO O3HAUAET, UTO OOIIECTBEHHAs! COOCTBEHHOCTh BO MHOTHX
CiTyJasix 3aBUCAT OT ooOtmecTBa. C Apyroil CTOPOHBI, HAJI0 CYUTATh CTOUMOCTB TIe-TO OOJIbIIIe, TIe
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MEHBbIIIE, B 3aBUCUMOCTH OT MOCIEICTBUHI M 00X 00CTOATEIBCTB, YTO OCOOCHHO JTOJIKHO yUH-
TBIBATbCS INPU HKCTPEMATILHON HUIIIETE.

IMocaeacTBusA AJ1s1 ICMXUYECKOI0 310POBbsl. B O0nbIIMHCTBE Upe3BbIYAHBIX CUTYALIUN
MacCOBbIE HECUACTHBIE CIIy4ad OTPULATENIHO MpeodiafatoT, 0cOOEHHO B OCTpoil (aze aBapuu.
Jlromu cTpagaroT OT (U3NYECKOH TpaBMBbI, BHI3BAHHOW I'pyOOW CHIIOHN, KOTOpask BO3HHUKAET IMPH
pa3pylIeHNH NOCTPaJaBUINX palioHaX.

TpaBMbl, HAHECEHHBIE B PE3YJIbTaTE HECUACTHBIX CJIyYaeB U BBI3BIBAIOT OO0JIBILIOE KOJIUYE-
cTBO moru6mux. M3-3a ¢puznyeckux TpaBM, a TaKKe OTHOCUTEIHHO BBICOKOW CMEpPTEIbHOCTH,
OosbiIre KaTacTpo(dbl B IEPBbIe MOMEHTHI BBITJIAAT OYCHb BIEUATIUTENBHO. Y CTpaHEHHE TICH-
XOJIOTUUECKOW TPaBMBbI SBJISIETCSI OJTHOM M3 CaMbIX BaXKHBIX 3a]a4 B JIMKBUIALMH TOCIEICTBUN
CTUXUUHBIX OCJICTBUH.

BrIcTpo cHUXaeTcs ypoBeHb KU3HU, MPOUCXOAAT BHE3AMHbBIE N3MEHEHUS B 00pase )KU3HU
moxaen. CoOmroileHHeM NPUBBIUEK M NMPEHEOPEKEHWE K HOBBIM OOCTOSTENILCTBAM IMPHBOIAT K
ObICTpOl MuYyHOU yrpo3e. Heo6xoaumo nmoaaepKuBaTh KOJUIEKTUBHYIO THTHEHY, KOTOpas Ipe-
MSTCTBYET BOSHUKHOBEHHIO MH(DEKIIMOHHOM MAaTOIOTHH, KOTOpasi MOXKET MPUBECTH K BCIIBILIIKAM
nH(pEeKIMOHHBIX 3a0oneBanuil. llcuxonornyeckue, TMrHEHUYECKUE U TCUXMATPUYECKHE IPO-
OJIeMBI BOSHUKAIOT B BUJE PA3JIMYHBIX ICHXOPEAKTHBHBIX COOBITHH, KaK B aKTUBHOW CTaJ1H aBa-
pHUU U TI03X€E, B CTaIMM BKUBAHUS U COLIMAIIBHON PEHHTETpaLlUu.

CornuaibHbIe U MEIUIIMHCKIE TIPOOJIEMBI SIBJISIFOTCS YaCcThIO 00MICH TPOOIIEMBI, KOTOPYIO
HY>KHO PEUINTh, YTOObI HOPMAJIM30BaTh KU3Hb Mociie aBapuu. CoxpaHeHHe U BOCCTAHOBIICHUE
MIOCTPAAABILNX OOIIMH U C TOUKH 3PEHUS CaMbIX HU3KHUX COLUAIbHBIX CTAaHAAPTOB SABJIAETCS IEp-
BBIM YCIIOBUEM JIsI JTFOZICH, YTOOBI aKTUBHO pabOTaTh MO JTMKBHUIALUY ITOCIEICTBUN U OBITH TBOP-
1aMu cBoeH Oymymiei xu3Hu. OCOOCHHO OCTPO Ha KOHTPOJIC CTOSIT TPOOJIeMBbl jieTel (OporeH-
HBIX U B CEMbE€), HEMOIIHBIX, CTAPUKOB, OEPEMEHHBIX >KCHIIUH, MPECTYMHOCTH, JTUKBUIAIUU
IICUXO0-HEBPOTUYECKUX PEAKIUI y eTel u Tak nanee. [Ipu ocyiiecTBieHn Mep 10 JUKBUAALNUN
3TUX U APYTUX MOCIEICTBUI HEOOXOIMMBI TyMaHHbIE U XOPOIIO MIPOyMaHHbIE OLEHKU U JOJIK-
HBIM npouecc. B npoTuBHOM citydae, pe3ynbTarhl OyIyT OTCYTCTBOBATh, MEPHI BBI30BYT OOOY-
HbIE PEaKIMU, HETAaTUBU3M, U y JIIOJICH COXPAHUTCS OLIYIEHUE HE3AIUIEHHOCTH U OeCTIOMOIII-
HOCTH.

Matepuanbubie nocieactTsus. OTu 3 dexTsl HanbOonee oueBUAHBL. OHHU TaKKe BKIIO-
4aroT B ce0s1 IepcoHaIbHbIE U 00I1IECTBEHHbIE MaTepuaibHble Osara. [IoHATHO, 4TO B IMKBUAALIUN
MOCTE/ICTBUM CTUXUHHBIX Oe/CTBUI Oojiee 3HaYMMble T€ MaTepHallbHbIE PECYPChI, KOTOPbIE 1M03-
BOJISIFOT BbKMBATh. KOHIIEHTpalys U TUIT MaTepUATIbHBIX OJiar Ha TEPPUTOPHUM 3aBUCUT OT TOTO,
YTO PeCypChl JOJDKHBI ObITh B pECOLMAIM3AINU, IPEXK/IE BCEro, TPEHUPOBATHCS, YTOOBI UCTIONb-
30BaTh, YTOOBI ClIE€NaTh MPOLIECC BEIKUBAHUA 0ojee 3pPEeKTUBHBIM. DTO HAJI0 MOAYEPKHYTH, MO-
TOMY YTO MaTepHal peabuanTanus odmecTsa TpedyeT MHOTO YCUIIUI U MHOTO BPEMEHH.

IK0JIOTHYECKHUE NMOCTeACTBHA. DKOJIOTUYECKUE MOCIEICTBUS YaCTO HECTIPABEAJINBO T10-
MEIIA0TCS BO BTOPOil IIaH, OHYU KpaliHe BakHbl. OHU MOSABIIAIOTCA IPU pa3pyLIEHUH X031 CTBEH-
HBIX 00BEKTOB, OCOOEHHO XMMHUYECKON MPOMBIIIIEHHOCTH U 3aBOJIOB, KOTOPBIE COMPOBOKIAIOT
BBIIIYCK U PACIpOCTPaHEHHE ONACHBIX BELIECTB. [Ipy 3TOM MBI JOKHBI YUUTHIBATh MOSBICHUE
OMOJIOTMYECKOr0 3arps3HEHUSI, KOTOPOE BO3HUKAET B pE3yJIbTaTe pa3pyllIeHUs BOJHBIX U KaHAIU-
3alMOHHBIX ceTeil (BO BpeMs oroyi3Hel, HaBojHeHul ). CTuxuiiHble OeACTBUS MOTYT IPUBECTH B
OKpY>KaloIllel cpe/ie ONpeAeseHHbIH Bpel — pa3pylIeHUue U YHUUTOKEHUE III0I0POAHBIX 3EMETTh
1 JIECHBIX KOMILJIEKCOB, N3MEHEHHE XapaKTepa OTIEbHBIX reorpapuuecKux TEpPUTOPUH, a TaKKe
M3MEHEHHUS B OPraHUYECKOM MUpPE — U3MeHeHUsI Guiopbl U PpayHbl. OCHOBHBIE MPOOIEMBI BOZHH-
KaloT M3-3a IPOHUKHOBEHHS MAaBOJKOBBIX BOJI B MICTOUHUKU BOJOCHAO0XKEHHUs, a 3aTEM B PE3YIlb-
TaTe 3arpsi3HEeHUs 3JJaHUi U BOJIbI B HUX, HEBO3MOXKHBII JOCTYII K BOJIE, IOBPEXK/ICHUS 3JIEMEHTOB
CHCTEM BOJIOCHAOXKEHHsI, B CBSI3U C 3aTOIUIEHHMEM OTJEIbHBIX HCTOYHHMKOB 3arps3HeHus (yoop-
HBIX, CENITUKOB, BHITPEOHBIX 5IM, OTXO/I0B U T. 11.). [Ip1 HaBoTHEHUN MOXKET MPOU3OUTH rOJI0TaHNE
UXTUO(ayHbI U3-3a 3arPA3HEHUS BOJIbI M M3-32 BBIMBIBAHUS YOOPEHUH U ECTUIIMIOB C CEITBCKO-
XO3SIIICTBEHHBIX 3€MeJlb, OBITOBBIX U MPOMBIIIJIEHHBIX OTXO/I0B.

27



Hacenennoe mecto OO6penoBarr otHocuTcs K benrpany, u 3anumaet miomans B 411 km?
[1] . CocTaB ropoJIckoro MyHULIMIAIUTETAa 29 HACENIEHHBIX MYHKTOB U UMEET 72 524 KuTemnen.
[TponuBHBIE MOXIU OONBIIOTO 00BEMA W MHTCHCUBHOCTH MPHUBEIH K MOJHSATHIO YPOBHS BOJIBI.
Pexu u xanansl, nmpexae Bcero, Konybapa, Tamuara, Ilemran, Kynuna u npyrue Obutn 3arpsi3-
HEHBI, 3aTOIUIeHa Oblja MOYTH BCS TEPPHUTOPHUS CTONMYHON obmactu OOpeHoBara. Ys3BUMBIC
TpYNIbl HACETIEHHS OCIIe 3BAKyalluH pa3MelleHbl B LIEHTpaxX MpHUeMa WM YaCTHOTO KUJIbS B T.
benrpazne u npwiieraromumx paiionax. 3adgukcuposan yiiep0 B 3092 ceMelHBIX WHAUBHIYATbHBIX
KUJIBIX IoMax, 1260 qomMax B KWIBIX 3IaHUSAX U 125 mpoMbllIeHHbIX Tpeanpusatusix. Komuccust
u3ydana u onpenenuia 413 00BEKTOB KOJUIEKTUBHOTO JKHIIbsS, a TaKXkKe 3aduKcUpoBalia yepo
1296 manbix npennpusTuil 1 9 kpynHbeix npeanpuaruii. Komuccusi, koropast paccMaTpuBalia Cellb-
CKHeE IOMOXO35HCTBA OlleHIIa yiiepO B 3774 noMamrHux Xo3siicTB. 3468 aBToMoOmIei ObLTH 1MO-
BpexaceHbI. [ pybast puHaHCOBas oleHKa yiiepOa JOpoKHOU ceTu coctapisseT 600 MIIH J0J11apoB.
Brigeneno 64 00BEKTOB, I/1€ TOCYIAPCTBECHHBIC YUPEIKACHHS OCYIIIECCTBIISIOT CBOIO JACSITEILHOCTD
U KOTOpBIE CTpajalid OT HaBOJHEHHUs. BogompoBogHas M KaHATU3alMOHHASI CETh IOJIy4MIIa
Maccy noBpexaeHui. 3atormieno 320 TerioBsix craniuil. [lo npeaBapuTebHOM JaHHBIM 3ape-
ructpupoBaHo 3811 MHAMBHAYATbHBIX KWIbIX JOMOB. KomMuccus 1o oleHKe MOBPEeXICHUN Ha
MOBPEKIACHHBIX 3apPETUCTPUPOBAHHBIX (EPMEPCKUX JTOMOXO3SMCTB B CIHUCOK BKIIOUWIIA TIPHU-
MepHO 2700 MOBPEKICHHBIX CEIbCKOXO3SHCTBEHHBIX JOMOXO3SIICTB. DTU JaHHBIE HE SBISIOTCS
OKOHYATEIILHBIMH U OOHOBJISIFOTCS. HaBoiHEHHE OBLIIO OMpPavYeHO HECKOJIbKUMH I[BITAHCKUMU TI0-
CEJICHUSIMU Ha TePpUTOPUU Bcero MyHuiunanureta. [log yrpo3oit HaxoauTcst B oO1Iel ClI0KHO-
CTH 555 noMamrHux X03sMcTB win 2775 denoBex.

B nentpe cnacenus ot HaBonHeHus: «bopa MapkoBuu» ObUIO pacroyiokeHo okoso 420
YeJI0BEK, B TOM unciie okosio 80 nereid, KoTopbie ObLIN 3BaKynpoBaHbl 13 OOpeHoBaIa U OKpPecCT-
HBIX JiepeBeHb. Hanboupinee koaudecTBo Jroaei Tam npuosuio 06.06.2014 r. bonbmmmHCTBO 3Ba-
KYHPOBAHHBIX UMEET JIOM HJIM KBapTUPY, HO €CTh apeHAATOPhI U MOJIb30BATEIN MYHUITUTIATBHBIX
kBaptup. [lutanue ObUIO OPraHU30BaHO TOJBKO U3 CYXHUX M KOHCEPBHUPOBAHHBIX MPOIAYKTOB. be-
KEHIIBI OBUTH pa3MeNICHBI B 3a0POIICHHON, HO XOPOIIIO COXpaHuBIIeics kazapme. OHa Obuia
MOJIHOCTBIO 000PYZOBaHa TyaneTamu, aAylieBbiMu. Ho oHu ObicTpo ObLIM mOBpexaAeHbl. Jlromu,
HaxoJsImuecs B COOPHOM ILIEHTpe 3a0O0TATCS O TUTHMEHE, HO K COXKaJICHUIO HE PaboTaroT JT0JIK-
HBIM 00pa3oM BaHHbIE KOMHATBI. B CBSI3M € 3THM BaHHbIE YACTO IPSA3HBIC U TUTHUEHA SIBJIIETCS HE
nocratouyHoil. Mynununanuter O6penoan 1 Kpacusiit Kpect obecrieqnBatoT riru€HHYeCKUMU
CpelICTBaMH, HO HE B IOCTaTOUYHOM KoJM4ecTBe. Bce monyyanu makeTsl ¢ TMYHOM TMTUEHOH mep-
BOM HEOOXOIMMOCTH, pa3 B HEJENIO B pa3yMHOM KoiudecTBe. HoMepa paznuuarorcs 1o pasmepy,
HO B O0JBIIKX TOMEIIeHUsIX He ObuTo Oosiee 10 yenmoBek. B To xe Bpemst B HEOOMBbIINX KOMHATax
pa3MeImanuck Mo oJIHOM ceMmbe. KpoBaTu, MaTpalibl U IOCTENIbHBIEC MPUHAIIC)KHOCTA OBLITH  BBI-
JIEJIEHBI TIPEXK/Ie YEM JIFOU MPUILLIU B Ka3apMbl. B kazapmax ecTb BOJa, SJIEKTPUYECTBO.

B c6opHoM nieHTpe B roctuHuiie O6peHoBaiie Haxoautces okosio 200 4enoBek, KOTopbie He
HUMEIOT JOMa, YTOOBI BEpPHYTHCA, MIOTOMY YTO MX JIoMa ObUIH pa3pylIeHbl B pe3yIbTaTe HaBOJAHE-
Hus. HaceneHHble MyHKTHI, KOTOpBIE HanboJiee mocTpagaiu oT HaBoAHeHus: bparbeB FOroBuuei,
[nusune, Crapa TamHaBa ... B roctuanny ux Hampasui LleHTp conuanbHOM paOoThl B Havyane
utoHs. Vcrmons3yroTest Bce cpeAcTBa TOCTUHUIBL. JItonu pa3MerieHsl B TOMEIIEHUSX, CEMbH C
OOJIBIIUM KOJTUYECTBOM JETeH B HEOOJIBIINX MOMENIeHHSIX. [ UrneHndyeckue yciaoBHsl HE SBIIS-
IOTCSI yJIOBJIETBOPUTEIbHBIMU. ['OCTUHHIIA HAXOIUTCS B COCTOSIHUM HEIaBHO OTPEMOHTHPOBAH-
HOM. Het ropsiueit Boibl U MII0X0€ OCBEIIEHUE. Y CIIOBUS OBLTH HE IS JUTUTEHHOTO MPEObIBAHMUS.
He Bce momyuanu perynspHoe nmuTaHue, Kak B KazapMme. [lutanue moydaan TOJIBKO T€, KOTOPHIS
UMEIOT paBo Ha moMoIb Kpacaoro Kpecra. [Iutanue Ob110 OpraHM30BaHO CYyXOUW MUIIEH U KOH-
CepBaMHU.

Jakiouenue

B xoxe npoBeAeHHBIX MEPONIPUATUI IO 3aLIUTE HACEIECHUS U MAaTEPUAIbHBIX, KYJIbTYp-
HBIX [IEHHOCTEH OBLIM OMpeIesieHbl MPOOJIEMbl B TOCY/IapCTBEHHON aMUHUCTPAIIUU M BCEH CHU-

28



cTeMe rocyaapcTBeHHoi Biactu B CepOuu. Bot Tonbko Heckombko nipodiiem [3]: 1) mezopranu-
3a1us B pacipeiesieHny T'yMaHUTapHOU MIOMOIIU: OTCYTCTBUE COTPYAHMUYECTBA MECTHBIX BilacTel
¢ Kpacusim KpecToM u koopauHaus Mexay MECTHBIMU M HAallMOHAIBHBIMU BeioMcTBaMu Kpac-
Horo Kpecra; 2) Henocratounas ne3uH(exus 1 o0e33apakuBaHUe OCYIIECTBIISETCS MOCTe 3a-
60pa BoJbI; 3) HEAOCTATOYHBIN YXO0/ 32 MH()EKIMOHHBIMHU 3200JIeBaHUAMH U OOpHOBI ¢ MH(EKITH-
SMU B OIpeeNICHHBIX palioHax; 4) HeueTKas OpraHM3allys MMOoJavu 3asBOK CO CTOPOHBI IOCTpa-
JABIIUX TPAXKAaH, OTCYTCTBUE HEOOXOIUMBIX JAaHHBIX; 5) HEMpPaBWIBHBIE CYETUHKH; 6) OTCYT-
CTBUE HEOOXOJMMBIX PECYPCOB JII PEMOHTA MOBPEXKIEHUH (HallpuMep, HACOCHI C UCMOJIb30Ba-
HUEM BOJIbl) M KAKMM 00pa30oM 3TH PECYpCHI paclpeesIeHbl; 7) OTCYTCTBHE PO3PAYHOCTH OTUYETA
00 orneHke yimep6a (oueHb HEOOIBIIOe KOJIUYECTBO MYHHUITUTIATUTETOB / TOPOIOB MPEI0CTABUIN
rpakJaHaM OT4YeT, HEKOTOPHIC HE OTBETHIIN Ha 3aIPOC O MPEIOCTABICHNHU OECIIATHOTO JIOCTYTIa
K nH(opManuu 001IECTBEHHON BaXXHOCTH); 8) OTKa3 OT COTPYAHUYECTBA IIPABUTEIHCTBA U OIIIO-
3ULUU — MPEICTABUTENN OIMIO3UIMH MOYTH TOJHOCTBIO UCKIIFOUEHBI U3 MpOIecca U He UMEIOT
nocraToyHoi uHGopmalmu; 9) ydpexaeHus He 3Halli B 4eM 3akjodaercs uUx pabora, Kornaa u
KaK JIOJDKEH pearupoBaTh, K KOMY OOpaTHUThCS 332 TIOMOIIb MM MH(OpMAIMEl, KTO paboTaeT u
TOMY I0JI00HOE; Xa0C, 3aMETHBIM BO BpeMsI HABOJHEHHUS MPOJIOJIKAJICSA HA MPOTSKEHUH Iepro/ia
OLIEHKH U BOCCTaHOBJeHMs yiiepoa. [IpaBurensctBo CepOun, pu yCIOBUHU, YTO CYIIECTBYIOLIUE
WHCTUTYTHl HE CMOTYT yJIOBJIETBOPHUTH TPEOOBaHUS IpakaaH, GOPMHUPYIOT CHEHalbHbIN oduc
JUISl HABOJTHEHUH.

J1y1st TOr0, 4TOOBI HOMYYUTH TOCTYI K OPraHM30BAHHOMN pealli3aliy 3alIUTHBIX Mep, He00-
XOIMMO CJIeNIaTh clieAytomniee: 1) MporHo3upoBaTh Yrpo3bl CTHXUHHBIX OSICTBUH M IPYTUX KaTa-
cTpod Ha BCEX YPOBHSAX OPraHU3AIMH; 2) BECTH MOHUTOPUHT CUTYallUH U COOP IaHHBIX O peKax,
pPYYbsIX, peuKax, KaHajax, BOAOXPAaHWIHUINAX, TOA3EMHBIX BOJAX, JaHHBIX 00 YPOBHSAX BOJBI BO
BpeMsI HaBOJHEHHUsI, KOTOpbIE ObLIM B MPOILIOM; JIaHHBIE O KOJIMYECTBE JIOJCH, KOTOPhIe MOTYT
OBITh 3aTPOHYTHI PA3TUYHBIMUA CTUXUHHBIMU OCICTBUSIMU; COTPYJHHUYECTBO C COCEAHUMHU MYHU-
[UIMIATUTETaMU B CIy4ae CTUXUHHBIX O€ICTBUI; MOTEHIIMAT U IPYroe, KOTOPOE BKIIIOYAET B ceOst
YCIYTH 3paBOOXPAaHEHHS, TypU3Ma U MPEIIPUATHI OOIIECTBEHHOTO MUTAHUS IS IPOKHUBAHUS
U yX0/1a, MEIUIIUHCKHE OCMOTPHI pe3ePBbI U Apyrue MaTepuasbl, Iiia3Ma KpOBH, JIEKapCcTBa, Mpo-
IOYKTBL, ¥ T. 1I.; 3) COOI0OJaTh MPEIITUCAHHbBIC CTAaHIAPThI TOBEICHUS JIJIsl BCEX, KTO HECET OTBET-
CTBEHHOCTbH 32 Mepbl 0€30MaCHOCTH; 4) YCTAHOBUTH 3aKOHOJIATENBHBIM ITYTEM MEpPHI IS TeX, KTO
HapylaeT MpaBuiia; 5) CO3IaHUe CUCTEMBI MPEAYNPERACHUS; 6) CIeIMATbHO OATOTOBICHHbBIS
JUIa, KOMaH bl ¥ TPYIIIBI AJIs BBIMOJIHEHHSI TOCTABIIEHHBIX 33/1a4; 7) 00y4eHHe HacelleHus, 0CO-
OCHHO CaMOIOMOIIM U OKa3aHWs MEpPBON MOMOUIM; 8) CBOEBPEMEHHOE MPUHITh HEOOXOIUMBbIE
IIPEBEHTUBHBIE MEPHI [0 YCTPAHEHUIO MPUYUH U MPEAYNPEKICHUIO MOCIEICTBHH (TOBBILIEHNE
naM0 BIIONTb PEKH, PETYIIMPOBAHUE CTOKA PEK M KaHAJIOB B MECTaX, TJI€ €CTh MOTSHIIMAIbHAS OTac-
HOCTb 3aTOIJICHHSI; 30HUPOBAHUIO YIEISATh 0C000€ BHUMAaHUE; 9) pallMOHAIbHO IPUMEHSTh MEPHI
3alIHTBHI, B TIEPBYIO OYEPEIb IPEBEHTUBHBIEC, JIs1 TOTO, YTOOBI YMEHBIIUTH YHCIIO KEPTB U CHU3HUTH
yiep6 umymiectBy; 10) mpaBuiIbHOE UCTIONB30BaHUE BIACTSIMHU PECYPCOB B TMKBUAALMY ITOCIE/-
CTBHIA (HE HAKaIUTUBATh PECYPCHI TaM, TJe OHM HE HYKHBI, pAIlHOHAIEHOE UCIIOIB30BaHUE TEX-
HUKU U T. 1.); 11) 3ammura oT cCTUXUHHBIX O€ICTBUM, oOecrieunBasi TeM CaMbIM 0oJiee OBICTPYIO
MOOWMIM3AIIMIO0 BCEX CHII U pecypcoB u Oosee 2(p(HeKTUBHOTO ydacTUsl B CrlacaTeIbHBIX U BOCCTa-
HOBUTENIBHBIX MEPOMPUATHUSX.
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THE APPLICATION OF THE CONCEPT OF PLASTICITY OF THE RELIEF
IN THE ASSESSMENT OF GEO-ECOLOGICAL SITUATION OF THE LOVOZERO
DISTRICT OF THE MURMANSK REGION
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Abstract. The paper shows the possibility to look at a certain area and its potential not
through the eyes of the consumer, and a person is an accomplice of natural processes. Mapping
method plasticity of the terrain allows for clear and constructive use of the resource potential of a
territory of Russia.

AnHoTanus. B pabore nokazaHa BO3MOXKHOCTb B3IVISIHYTh Ha OIPEAEICHHYIO TEPPUTO-
PHIO M €€ TIOTEHLIMAN He TJ1a3aMM YeJIOBEeKa-MoTpeOUTeIs, a yeJIoBeKa — COy4aCTHUKA eCTECTBEH-
HBIX npoueccoB. Kaprorpadudeckuii MeTos macTUKu penbeda mo3BONISIeT MOHATHO U KOHCTPYK-
THBHO HCIIOJIB30BATh PECYPCHBIN OTEHIMAN TOM WIX HHOM Tepputopun Poccnn.

Karouessble cioBa: Poccus, ninactuka penseda, Jloozepckuii paiton, Konbsckuii nomayocrt-
POB, F€03KOJIOT ML, TUTOJUHAMUYECKHUE TOTOKU, KapTorpadus.

Beenenue. JIro6ast TeppuTOpHUs 36MHON OBEPXHOCTH 00J1aZlaeT ONpeaAeeHHbIM pecypc-
HBIM MOTEHIMAIOM, KOTOPbIIi HEMHHYEMO Oy/eT pa3pabaThiBaThCs MPOXKHMBAIOIIUM Ha JIaHHOM
TeppuTopun HaceneHueM. [louck, pazpaboTka U IPOMBIIIIEHHOE UCIIOJIB30BaHUE ITUX PECYPCOB
BeZIeT K 0€3BO3BpaTHBIM M3MEHEHUSIM IPUPOAHOI cpenbl. B 3aBUCUMOCTH OT TOTO, Kakoe 3Haye-
HUE MMEIOT 3TU Pecypchl U Kakod MacmTad UX SKCIUIyaTaluu, OyJIeT ONpelensThCsl CTEeNeHb
yiep6a, Kak caMoil TeppUTOPHUH, TaK U ee HaceaeHuto. OHaKo cTeneHb yiepoa MOXKeT ObITh He
TOJIBKO MMHUMH3UPOBaHa, a ¥ UCKIII0YEHAa caMa BO3MOKHOCTh HAaHECEHUs TaKOro BUAA PEaKIIUU
IIPUPOJIBI HA YEJIOBEYECTBO.

Bcem n3BecTHBI TEPMUHBI 0 «O€30TXOIHOM MPOU3BOICTBEY, «IKOJIOTHUYECKU YHUCTOM IPO-
IOYKTE», «OXpaHe OKPYXaloUIeW Cpenbl», «pallMOHAaJIbHOM HCIOJb30BaHUU IPUPOJHBIX pecyp-
coB». JlesaTenbHOCTh IO HUM BEAETCS C IOMOIIBIO: HOBBIX TEXHOJIOTHM J00BIYM U MepepadboTKU
pecypcoB, MU3rOTOBICHUU MPOAYKIMH; 3aKOHOAATEIbHOM 0a3bl, yCTaHABIMBAIOLIEH HOPMATUBBI
OTpeOIeHUs TEX WK UHBIX PECYPCOB; IKOJIOTMUECKUX IBHKeHU. OJHaKO, Ha MPAKTUKE MbI BH-
JMM MHYIO KapTHHY. B pa3BUTBIX cTpaHax Ips3HOE IPOU3BOACTBO 3aKPBIBAETCS H. .. IEPEHOCUTCS
Ha TEPPUTOPUHU cIaObOPa3BUTHIX CTPAH, COKpaIIaeTcs 100b4a COOCTBEHHBIX YHEPIOHOCUTENEH U
3aMEIIAETCs] UMIIOPTHBIMM, BBOJASTCS B CTPOM HOBBIE TEXHOJIOTWH, MO3BOJISIONINE YMEHBIINUTH
yiep6 310poBbi0 HaceneHus. Ho aTa monuTrka «caepKMBaHUs HE MOXET MPOJoJIKaThCs Oec-
KOHEYHO, TaK KaK pOCT HaceJIeHUs Hen30€KHO BEJIET K POCTYy MOTpeOJIeHs TOBapoOB, a ciabopas-
BUTBIE CTPaHbl CO BPEMEHEM CTaHYT Pa3BUTBIMU, YTO MPEKPATUT UCIOJIB30BAaHUE UX TEPPUTOPUI
B KAQ4e€CTBE CHIPHEBOIO MPHUIATKA WIN JEUIEBON IUIOMAAKU IJIsl TPSI3HOro npousBoacTBa. B Poc-
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CHH, KaK caMoil 60TraToii MpUPOTHBIMU PECYPCAMHU JIEPIKaBE, COUETAIOTCS M TPSI3HOE U YHCTOE IPO-
M3BOJICTBA, YPE3MEPHAs UCIIOTHUTEIBHOCT YKOJOIMUECKUX HOPMATUBOB U IPEHEOPEIKEHUE UMU
K€ B IIOFOHE 3a «UIMHHBIM pybOnem». Tem He MeHee, yiiepO MpoI0JIKAaeT HAHOCUTHCS IIPUPOJIE
OIPOMHOI TEPPUTOPUH, a HACEJICHUE — KUTh B HEOJIAroNPHUATHBIX YCIOBUIX.

Be3yciioBHO, HOBbIE TEXHOJIOTHH TOOBIYHM PECYPCOB M IMTPOU3BOICTBA TOBAPOB UI'PAIOT TO-
JIOKUTENBHYIO poiib. HO OTCYTCTBYET KOHIENIMS PAllMOHAIBHOTO UCIOIb30BaHUN TEPPUTOPUH,
IIpY KOTOPOM HE cTpanano Obl Kak IPOU3BOJCTBO, TaK U CaM YeJIOBEK. DTO K€ KacaeTcsl U BCEX
CTpaH MHpa.

Meton ucciaenoBanuii. OTHUM U3 METOOB, MTO3BOJISIONINX AaTh TEPPUTOPUN OOBEKTUB-
HYIO '€03KO0JIOTMYECKYIO OLICHKY, sIBIsieTcs kKapTorpadudeckuit meron «Ilnactuka pensedar, pas-
paboTaHHBIN JOKTOPOM, 3acTyKeHHbIM JesiteneM Poccuiickoit @enepanuu, npodeccopom U. H.
CrenanoBsIM. HecMOTpst Ha TO, 4TO MeTOJI ObUT BHEAPEH B HayKy JOCTaTO4HO JaBHO [CrenaHoB,
1984], ero orpoMHBIi HHPOPMAITMOHHBIN TOTSHIIUAI TPOJIOKAET HAXOAUTh HOBBIE 00J1aCTH CBO-
€ro NPUMEHEHMSI B CaMbIX BaYKHBIX HAIIPABJICHUSAX HAPOAHOIO XO3AKCTBA, K YUCILy KOTOPBIX OT-
HOCATCS: IOUCK MECTOPOKICHUH PYJAHBIX MOJIE3HBIX HCKONIAEMbIX U Y B, TOUCK pe3epByapoB NoA-
3EMHBIX BOJJ, CEJIbCKOE X034HCTBO, CTPOUTEIBCTBO U 3KOJIOTrHsl. OCHOBBI M BO3MOYKHOCTH METO1a
OBUIM IIHMPOKO PACKPBITHI U anpoOHPOBAHBI HA PA3IMYHBIX TEPPUTOPHUAX MUpa. VX pe3ymbraThl
OIyOJIMKOBaHbI B HAYUHBIX TpyAax aBTopoB metoaa [Crenanos, 2006], [bapanos, 2010] u [bapa-
HOB, 2012], mpoBeeHBI 3aIUTHI KAHTUIATCKAX U JTOKTOPCKUX JUCCEPTALIUM.

B ocHOBe MeTOza JIEKUT BBISIBICHUE TUHAMUKH BEILIECTBA 36MHOM ITOBEPXHOCTHU € ITOMO-
IIbI0 TOPU30HTAJIEN a0COIIOTHBIX BHICOT IHEBHOM IOBEPXHOCTH, 300aT 1Ha BOJOEMOB U U30TUIIC
re0J0rMYECKUX FOPU30HTOB. Takue KapTbl MaTEMATHYECKU JOCTOBEPHO OTPa)KarOT I'eOJOruye-
CKHUE, IOYBEHHbIE U MUKPOKJIMMATHYECKHUE MTPOLIECCH] TepeHoca (MUTpAlMi) U aKKyMYJISLUHU Be-
IIECTBA Ha KapTe, YTO [T03BOJISIET B KAOMHETHBIX YCIOBUAX OLIEHUTH OTEHIMAJ BCel TEPPUTOPUN
B LI€JIOM U CIPOTHO3UPOBATH BO3JIEHCTBUE TOI'O MM UHOTO TEXHOT€HHOI0 0OBEKTA Ha OKpYXKaro-
uyro cpeny. MIx ucnosnap3oBaHue aeT BO3MOKHOCTD IOJOWTH K PEIIEHUIO BaXKHBIX JKOJOTHYE-
CKHUX M XO35IICTBEHHBIX IPO0JIEM TEPPUTOPHATIHLHOTO TUTAHUPOBAHHMSL. 32 ITH CBOMCTBA KapTHI IL1a-
CTUKHM pelibeda MOXKHO Ha3BaTb CHIPAMEUYECKUMU 2e0IKoSI02udecKumu Kapmamu. Takue
KapThl HAXOJAT CBOE IPUMEHEHHUE Ha BCEX CTAIUAX OCBOEHUS TEPPUTOPHUHU.

1. Ha cranuu npoekTupoBaHus (Kak peKOTHOCLUPOBOYHbIE KapPThl) TEXHOT€HHOTO 00BEKTA —
YTOOBI HUCIIOJIB30BATh BECh MPUPOIHBIA MOTEHIIMAT TEPPUTOPUHM U MPEJOTBPATUTH: aBa-
pHifHbIE CUTyallud 00bEKTa, MUHUMH3UPOBATh IUIOLIA/IN 3arPs3HEHHS OTXOJaMU MPOU3-
BOJICTBA.

2. B npouecce sKcIutyaTaliuy TEXHOI€HHOT0 00beKTa (KaKk peKOMEHAaTebHbIe KapThl) — 7S
ornpezeneHus: NpoOJEeMHBIX MECT BO3/IEHCTBUS Ha OKPYXAIOIIYIO CPEy U MPEIOKEHUN
psizia MEpOIpUATUI 10 MPEJOTBPALLICHUIO SKOJIOTHYECKOM KaTtacTpo(dbl ¢ yKa3aHUEM Iie-
peuHs AeWcTBUN (CO3JaHHe KOJUIEKTOPHO-IPEHAKHOM CETH, OYMCTHBIX COOPYKEHUH,
yJaBJIMBAIOLINX CTBOPOB, TOMOJHUTEIBHBIX OMOP AJIS TPYOOIPOBOJIOB, YKperuieHue GyH-
JTAMEHTA U CTE€H CTPOUTENBHBIX 00BEKTOB, OPraHU3aMH OKAPHBIX BOJIOEMOB) U KOHKPET-
HBIX TOUYEK UX NPHIOKECHHUS.

3. Tlpu BO3HHKHOBEHWH aBapUHUHBIX CUTYalMi (KaK OTEepPaTUBHBIC KapThl) — IS OIpe/elie-
HUS IIyTel MUTPALMU U MECT aKKyMYJISILIUH 3arpA3HSIOIINX BEIIECTB, IPOBEICHNUH Cllaca-
TenabHBIX pabor MYC no sBakyalli HAceJeHHUs! C TPAGKTOPUU BO3JEHCTBUS HAa3E€MHBIX,
MOJITOBEPXHOCTHBIX (C TPYHTOBBIMH BOJIaMH) M BO3YIIHBIX 3arps3HAIONIMX TOTOKOB. 13-
BECTHO, YTO B IMpejeax CIEIOBAHUS paJualliOHHOro o0jaKa, 00JbIllas 4acTh aKTUBHBIX
YacTHI] OCEeaeT Ha 3JaHHSX, IEPEBbIX U MOYBEHHOM ITOKPOBE B Ipe/ienax Aaxe cl1adoBbI-
PaKEHHBIX MOBBIILIEHUI, OTMEUEHHBIX Ha KapTax IJIACTHKHU pebeda.

Ha puc. 1 moka3an npumep KapThl IJIACTUKU penbeda ¢ ee MaTeMaTHUYECKUMHU JIEMEH-
tamu. Kak Buaum, Metosa mo3BojseT npoauddepeHnpoBath GopMbl 3eMHOM MOBEPXHOCTH Ha
OTHOCHUTEJIbHBIE MOBBIIIEHUS (XOJIMBI, IPS/Ibl, BBITYKJIbIE CKIOHBI) M TOHMKEHUS (J10JIMHBI, OalKH,
OBparu, CKJIOHOBBIE JOXOMHBI U mp.). [Ipu 3TOM, MHbOpMalUs UCXOTHONW Tomorpaduueckoit
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KapThl HE TEPSAETCS, MPOSIBIICTCS YeTKasl TUCKPETU3aLUs TIOBEPXHOCTH H, B TOXKE BpeMs — 00b-
€IMHEHNE OJHOHAIPABIECHHBIX PSIIOM CTOSAILIUX BBIMYKJIBIX HJIM BOTHYTBHIX 3JIEMEHTOB B €IMHOE
TEJIO — MOTOK. BBIMyKIIbIE MOTOKM Ha PUCYHKE NOKA3aHbI CEPBIM I[BETOM H SIBIISIIOT COOOU Teoio-
THYECKHE TeJia, CII0KEHHbIE TUIOTHRIMU 1opoAaMH. [1oBbIIIeHNSs TOABEP>KEHBI 3PO3UH U SBIISIOTCS
00JIacTsIMH TMBEPreHIIMH IreoBelIecTBa. BakHO, 4TO caMy MOTOKOBBIE Tela, IPU KaKylIencs ux
YCTOWYMBOCTH, TaK e MPOSABIAIOT MPU3HAKU THUHAMUYECKUX OOBEKTOB — PACIOJIOKEHHbIE HA
CKJIOHAX KPYIMHBIX NOTHATUN (OTPaXKEHHBIX U B a0COJIIOTHOM M OTHOCHUTEIILHOM IPOCTPAHCTBAX),
OHU MEJICHHO (THICSUYENIETUAMHU) «CIOJI3aI0T» B 00JaCTh aTTpakTopa (30HbI aKKyMYJISIIIMH Bellle-
CTBa), KAKUM SIBJISIFOTCS: OJrKaiias Ha WX IIyTH HU3MEHHOCTD; JJOJIMHA PEKH MM MOpCKas BIa-
nuHa. HarnsaHaseiM mpuMepoM, «CIoI3a0luX» MOTOKOB SBJISIOTCS OMOJI3HEBbIE Tea rop. Toabko
B ropax, IrJie TPaAuEHT BBICOT BBICOK, 3TH IPOLECCH] OTHOCUTENILHO CKOPOTEUHBI, @ HA paBHUHAX
BCE MMPOUCXOJIUT MEJUICHHEE, HO TI0 OJHUM U TeM ke (U3UUYEeCKUM 3aKOHaM, B JAHHOM cllydae —
10J1 BO3/IEHCTBUEM IPABUTALIMOHHOIO 110JIs1 3eMJIH. Tak Kak CKJIOHOBBIE IOTOKU SIBJISIFOTCS YACThIO
€IMHOTO MOJIHATHUS, UMEIOIIET0 HAUBBICHIYIO a0COIOTHYIO TOUKY (perneiiep), u3 KOTOpoi ucxo-
JST BEKTOpPA KaXKA0Ir0 U3 IOTOKOB, TO BECh KOMILIEKC (IIOJHATHE U €TI0 CKJIOHOBBIE TOTOKH) IIPU-
HSTO Ha3bIBaTh MOTOKOBOM cTpYKTYypoi. Takum 0O6pazom, MOXKHO GoJiee eMKO 0003HAYUTh 0011Ie-
MIPUHATHIE TEPMUHBI (IIOJIHATHEY, «TOPaA», «BOAOPA3IALI», «TPAaa» U JIp., CAUHBIM MMOHATHEM —
«TMIOTOKOBAsI CTPYKTYpa».

SRR

Pucynok 1 — [Ipumep BBISIBICHHS IO UCXOIHON TONOTpaduIecKoi kapTe (A) IMOTOKOB-TIOBIIICHHN
wractukd penbeda (B). M 1:25 000. [ToToku 3eMHO# MOBEPXHOCTH ITOKa3aHBl 00BEMHO CepbIM IBeTOM. KirroueBbie
TOYKH TeppuTopuu: R — penemiep (HauasbHAas TOYKA JIBMKEHHUS IOTOKOB-TIOBBIIICHHI ); A — aTTpakTop (00sacTh ak-
KyMYJISI[HA TEOJIOTHIECKOTO, TEOXUMHUYECKOTO M BOJHOTO BelecTBa); b — touka Gudypkaium (Touka pa3BeTBICHHUSI
KPYITHOTO TIOTOKA-TIOBBIIIEHHS HA HECKOJIBKO NMOTOKOB). CTpeNKkaMu — HalpaBJeHHUE IBHKEHHUS T'€OBeIecTBa 110 10-
TOKaM-IIOBBIIIEHUSM (OPaHXKEBBI IIBET) U MOHIKEHUSAM (CHHHH I[BET)

Takas quddepeHnnanus 3eMHOM MOBEPXHOCTH MO3BOJIET Pa3AEIUTh BECh pesibed Ha mo-
TOKH T€X WM UHBIX CTPYKTYp, KOTOpbIe HE OyAyT OrpaHUYMBATHCS CKJIOHAMH OJHOM TOpbI WK
X0JIMa, a MPOCTUPATHCS OT UCTOYHHKA HA JIECATKU U COTHU KMJIOMETPOB PAaBHUHHOW TEPPUTOPHH.
PacrnionoxeHHble B HEMOCPEACTBEHHOW OJM30CTH OJHOHANpABJIEHHBIE MMOTOKOBBIE CTPYKTYpPbI
MOKHO OObETUHUTH B MNOTOKOBBIE CUCTEMBI, KOTOpPbIEe OyIyT 3aHMMaTh, B 3aBUCMOCTH OT Mac-
mrada KapThl, IUIOMAAN CTPaH WM KPYHHBIX BOJI0eMOB. CaMbIMU M3BECTHBIMHU CHCTEMaMM-TIO-
BBIIEHUSAMU Poccrn MOKHO Ha3BaTh: Y panbsckyro, Kapkazcko-KpeiMckyto, Konbcko-CkannHaB-
cKyto, Antaiickyro, Cpennecu6upckyro, CasHCKYIO U ApyrHe CUCTEMBbl, Ha3BaHHBIE 110 LIEHTPaIb-
HOM rOpHOM cTpaHe. [lmonmaayu Takux CUCTEM HE OTPaHUYMBAIOTCS TOpaMU, U IPOCTUPAKOTCS Ha
COTHH U THICSIYM KHJIOMETPOB BINIyOb KOHTHHEHTA WM MOPs. DTO O0BACHAETCS JUTMTEIbHOM Je-
HyJalMel, MIEpeHOCOM U MEePEOTIIOREHUSIMH TOPHBIX MOPOJ HA 3HAYUTEIBHON TUIOMAAN OT Top.
YacT4HO NEpBOHAYAIIBHBIE TPAHULIBI TOPHOM CTPaHbI CKPBITHI MOLIHBIMU TOJIIIAMU OCAJIKOB.
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Ha paBHMHE MOTOKM FOPHBIX CHCTEM TECHO B3aMMOCBSI3aHBI C TIOTOKaMHU, C(HOPMUPOBaAH-
HBIMH PEYHOM M BETPOBOU JEATEIBHOCTHIO. JTO CHUCTEMBI MOHWKEHUN. CBA3aHbl OHU, TIPEXK]IEC
BCEr'0, C KPYIHBIMU PEUHBIMU cUCTEMaMU. [10TOKM OTI10KEHUI ¥ IEPEOTIIOKEHUN PEUHBIX CUCTEM
3aHUMAIOT OrPOMHBIE IPOCTPAHCTBA CyIIU. OJHAKO HE TOJIBKO IMPOLECCHl 3PO3UH IPUHUMAIOT aAK-
THBHOE y4acTHE B MPOIECCAX NEpepaclpeiesieHns reojornieckoro Marepuana. Ha npotsokenun
BCeil CBOEH NIMHBI PEKH COOMPAIOT re€0J0rMYECKH MaTepHal, TPaHCIOPTUPYIOT U (POPMUPYIOT
HE3HAYUTEINIbHBIC TT0 pazMepam (HopMEbI perbeda B MOMMEHHON U TeppacHoi 30HaX. [1o BOrHyThIM
y4acTKaM MPOUCXOAST NPOLIECChl YCUIIEHHOTO BBIHOCA I€OBELIECTBA, YrilyOaeHue 6a3uca 3po3uu
BEPXHEW YaCTH NOTOKOBBIX CTPYKTYP. 3/1€Ch BOSHUKAIOT BPEMEHHBIE I10JI0KUTEIbHbIE IOTOKOBBIE
CTPYKTYpbI MuKpopeinbeda. Ho o0CHOBHbIE MacChl T€0OBELIECTBA CTPEMSATCS K aTTpaKTOpaM — BIIa-
nuHaM. YacTh aTTpakTOpOB SIBJIAIOTCS TPAH3UTHBIMU IIYHKTaMU akkyMmyJsiniuu. Ho rimaBHyro poib
BBINOJIHAIOT IUIAHETApHbIE aTTPAKTOPBI, PACIOI0KEHHbIE B IIpeiesax BlajAuH MHUPOBOTo okeaHa.
K HuM ycTpemileHbl NOTOKOBBIE CHCTEMBI, KOHLIEBBIE YAaCTH MX IIOTOKOB YETKO YKa3bIBAIOT
HaIrpasJIeHUE K IJITaBHOMY B JaHHOM CeKTope 3eMiiu aTTpakTopy. OHU ONpeAessitoT rpaHuLIbl 6ac-
CEIIHOB CTOKA, @ MOILHOCTh UX BIIUSHUS 3aBUCUT OT TPAJMEHTA BHICOT U IUIOLIA/IN OKpYXKaroLIeH
BIIQJAUHBL. B ycThe pek HaumHaeT (OpMHPOBATBHCS KOHYC BBIHOCA, KOTOPBIM peka MpOJOJIKaeT
CTPOUTh W BAANM OT OeperoBoil nuHMU. Takue CTPYKTYyphl MBI 3HAEM KakK JEJbTOBBIC, YTO
HarJsIHO IEMOHCTPUPYET METOA IIacTUKM penbeda. Ho 1 Ha cyie, B HenocpeacTBeHHOM O1m-
30CTH TO KPYITHBIX PEK, MO’KHO YBHJIETh Ha KapTax IJIACTUKU aHAJIOTHYHBIE TI0 hopMe 0Opa3oBa-
HUS. DTO IpEeBHUE JIeNIbThI TAJIE0-PEK, CHOPMUPOBAHHBIE B IEPUOJIbI PETPECCHI MOpS, a B HACTO-
s1e€ BPEMS — COXPaHUBIIHMECS U IEPEKPHITHIE TEPPUTCHHBIMU 0Ca/IKaMH NAJIE01€TIbTOBbIE CTPYK-
Typbl. A yYUTbIBasi HEOAHOKPATHBIE MTPOLIECCHI TPAHCTPECCUM U PErPECCUH, JIIbTOBBIE U PYCIIO-
BbIE€ IOTOKOBBIE TeJIA JIOJIKHBI IOKPHIBATh IPAKTUUYECKH BCIO 36MHYIO TOBEPXHOCTb, BKJIKOYAsl JHO
akBaTopuii MupoBoro okeana. OcoO€HHO BIEYATIISAIOT Pa3Mephl J€IbTOBBIX TIOTOKOBBIX CTPYKTYP
cucreMm Bonru, Amazonku, O6u, Enuceit, Jlens! u np. BusyanuzupoBaHHble 110 KapTaM IJIACTUKH
penbeda ApeBHUE peuHble TOTOKOBBIE CUCTEMBbI 00J1a/1al0T BEICOKUM MPOMBIIIJIEHHBIM ITOTEHLU-
aJIoM, KaK pe3epByaphl IIPECHBIX BOA U Y B.

Tak xe ciegyeT OTMETHTh Takoe MOHATHE B reoMopdosoruu, kak "conudarokuus” (ot
nat. solum - nousa u fluctio - ucreuenue), T.e. MEICHHOE NEPEABUKEHNUE ITOYUB U PBIXJIBIX [PYH-
TOB I10J] BIIMSHUEM IIONIEPEMEHHOI0 IPOTAUBAHUS - IPOMEP3aHUs U CUIIbI TskecTH. OHO mpouc-
XOJUT IIaBHBIM 00pa30M B 00JIaCTSAX pa3BUTHS MEP3JIBIX TOPHBIX MOPOJI, K KAKOBBIM U OTHOCHUTCS
nanHas teppuropus. C conuduokiuen cBa3aHo oOpazoBaHue criequpuueckux GopMm peibeda
(BaJioB, rpsia, U 1Ip.). MeToa miaacTuku penbeda nokaxer tTakue GopMsl Ha kaprax M 1:10 000
u kpynHee. Ha kaprax cpennero macmra6a (1:50 000, 1:100 000 u 1:200 000) noka3aHsl reosio-
TMYECKHE MOTOKH, Ha T€HE3UC KOTOPBhIX OKa3aly BIUSHUE I'PAaBUTALMOHHBIE, SPO3UOHHbIE U TITy-
OWHHBIC TEPMOJUHAMHYECKHE MpUYMHBL. A HamenkoMmaciutabHbix (1:500 000 u 1:1 000 000)
HalAyT OTpa)K€HUE MPOLECChl B3aUMOAECHCTBUSI TUTOCHEPHBIX IUIUT U MTPOLIECCHI, HAYaBIINE MPO-
UCXOJUTh COTHU MMJUIMOHOB JIeT Ha3aA. [lo MHeHHIO OgHOro M3 KpynHeWmux ydeHblx, KuHra:
«... MHOTHE BEILECTBA CIIOCOOHBI MPOSIBIISITH TEKYUECTh B TBEPJIOM cocTOsiHUU. [Iprmepamu MoryT
CILY>)KHUTb JI€]l, COJb, THEMC. [Ipu HanpspKeHNsAX, BO3AEHCTBYIOIINUX HA MPOTSKEHUM HECKOIBKUX
JHEH, Jie] HauMHaeT BEeCTH ce0sl Kak >KUAKOCTh. [lpu mpumnokeHun nedopMUpPYIOIUX YCUIUI
cebiie 10 seT cBOMCTBO TeKyuecTH MpuoOpeTaeT coib, a cbie 100 Thicsay aet — rpanuT. [Ipu
HaJIMYUU JJOCTATOYHOTO BPEMEHHU BCE BEILECTBA MO/ BIUSHUEM MPUIIAraeMbIX K HUM CHUJI IIPOSIB-
JISIFOT TEKY4YeCTh M MCHBITBHIBAIOT IJIACTHYECKYIO Ne(OpMalni0 B TBEPIOM COCTOsHUM» [KuHr,
1967]. Otot Tun medopManuK Ha3BIBACTCS PEHIHOCTHIO. [10 TeOJOrHYeCKUM JTaHHBIM BO3PacT
rpaHuta B npeaenax JloBosepckoro paiioHa cocrasisieT He MeHee 500-600 MiH. seT, mo3TomMy
OCHOBHYIO HaIlpaBJIEHHOCTh MOTOKAM 3aJ]al0T TPAHUTHBIE Tella, a COTUGIIOKIIMOHHbIE TOTOKH —
BTOPHUYHBI, IPOSBIISIOTCS TOJIBKO HA JETAIBHBIX KapTax.

BaxxHyto posb UTparoT 3JIEMEHTHI MOTOKOBBIX CTPYKTYDp (puc. 1): A (arTpakTtop — camast
riy0oKast TOUka MECTHOCTH, B IpeJiesiaX KOTOPOH MPOUCXOAUT aKKyMYJIALHUs TBEPAOrO M KHUJI-
KOro BemiecTna), R (penesmiep — Hauano nBMKEeHUsI BemecTBa) u b (OudypkarmoHHbIe TOUYKH pa3-
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JBOCHHSI, BETBJICHUS ITIOTOKOB). VX II0OJI05K€HUE ClIelyeT YUUTHIBATh IIPU CTPOUTENIBCTBE IPOMBIIII-
JIEHHOTO «TpsA3HOT0» 00BbekTa. Tak, ero pacronokeHne o0ObeKTa B Ipeaeniax pernesiepa, Oyaer
«OXBaTbIBaTh» MAaKCUMAJIbHYIO IIJIOLIA/1b, @ B TOUKE aTTPAKTOPa — MUHUMAaNbHYI0. CMelleHne 1o-
JIO’KEHUS IPEANPUATUS OTHOCUTEIBHO TOUYKH OM(PYpPKAIIUU Ha HECKOJIBKO JIECSITKOB METPOB U3-
MEHSIET CKJIOH BOAOCOOPHOM TUIOIIAN, B IPEIeIax KOTOPOU MOTYT HaXOAUTHCS CETUTEOHBIE, pe-
KpEaIMOHHbIE 30HbI HJIU CENTbX03yTO/Iusl.

B nenom nuToamHaMu4ecKUe MOTOKU MOKPHIBAIOT BCIO 3€MHYIO IIOBEPXHOCTH, BKIHOYAS
1HO MupoBOTo OKeaHa, o0pasyst eIMHBIH MOP(OIUTONMHAMUYECKUN KapKac 3eMiid. AHaIOTHY-
HbIE CTPYKTYPBbI BbISIBJIEHBI U HA INTyOMHHBIX T€0JIOTMYECKUX TOPU30HTAX, OTPayKask HCTOPUIO pa3-
BUTHS COBPEMEHHOTr0 IMOTOKOBOr0 Kapkaca. [Ipuyem Bce OHUM HaxXoAsTCs B HEPa3pbIBHOM CBSI3U
Apyr ¢ apyroM. Tako# oaxos No3BOJISET YTBEPKAATh, YTO KaXK/1ask OTAEJIbHO B3sTasi TEPPUTOPUS
SBJIET COOOM YacCTh yMOPSI0YEHHOM MOTOKOBOW F€OCUCTEMBI, Hauajo KOTOPOil pacroioKeHo 3a
ThICSIYM KUJIOMETpOB. IIpu 3TOM cucreMa He OTOpBaHA OT HUXKEJIEKAIIUX ME€OJOTHYECKUX TOPU-
30HTOB, a SIBJIAETCS JOTUYHBIM MPOJAOKEHUEM OCHOBAHUS, PACIIOIIOKEHHOT0 Ha TIIyOUHE J1ecAT-
KOB M COTEH KHJIOoMeTpoB. COOTBETCTBEHHO, MH(POPMAIUS, CKPBITasi KMJIOMETPOBBIMHU TOJIIIAMU
MOPO/, T0JIKHA MTPUCYTCTBOBATH U B COBPEMEHHOM peibede, ero moTOKOBOM MOP(OIUTOJMHAMHU-
4eCKOM KapKace.

3a cBoro 60siee YeM TPHUALIATUIICTHIO UCTOPUIO METO/I INIACTUKU pelibeda sl peleHus
pa3IMyYHbIX 3a7ady MpoIleN anpodalio Ha MHOTMX Y4YacTKaxX 3€MHOM moBepXHOCTH. bbuin co-
3/1aHbl KAPTHI PA3IIUYHBIX MACIITA00B — OT KapT MOJYIIAPHUIA U OTAEIbHBIX MATEPUKOB JI0 JIOKAb-
HBIX 00beKTOB. OHUM U3 TaKUX O0OBEKTOB sIBIsIACH Tepputopus JloBozepckoro paiiona Myp-
MaHCKOH o0acTu.

I'eodkosioruvecknii ananus reppuropuii JloBozepckoro paiiona Mypmanckoii 00J1a-
CTH HA OCHOBE KapT IUIACTUKH peibeda. B pamkaxmporpaMMsl 1o oxpaHe Maibix HapoaoB Ce-
Bepa Poccun, [uIsl OLIEHKH IM€03KOJIOTHYECKON CUTyallud, Ha TEPPUTOPHIO JI0BO3EepCKOTro paiioHbI
ObLTa cocTaBiieHa KapT MOP(HOIUTOAMHAMUYECKOTO KapKaca MECTHOCTH. 3ajaueil MeToaa sBis-
JI0Ch OOHApYXEHHE TIOTEHIUAIBHO OMACHBIX TEPPUTOPHIA, HA TIOBEPXHOCTh M MOJI3EMHBIC BOJIBI
KOTOPBIX MOTYT BO3/I€iCTBOBATH MMEIOIIUECS TPOMBIIUICHHbIE TOPHOAOOBIBAIOIINE U TOPHO-00-
pabaThIBaIOIINE PEIIPUATHS, 3arPA3HSIOMINE TIOTOKH OT KOTOPBIX MOTYT HAHECTH BpEJI KaK KO-
YeBBIM IJIEMEHAM OJICHEBOJOB, TaK U CTaJlaM OJieHel. 3a OCHOBY Obljia B34Ta JIUTOAMHAMUYECKAS
kapta (puc. 2), cocraBienHas no tornokapre M 1:500 000. Takas kapTa cTana UCXOAHOM 7S IPO-
BEJICHUS aJbHEMIIEr0 T€03KOJOTNYECKOTO aHAIN3a TEPPUTOPHH.

Ha kapre, ¢ momompio AByX (pOpM — OTHOCHUTEIBHBIX MOBHIIICHUH (3aKpallieHbl KOpUYHE-
BBIM IIBETOM) U MOHM>KEHHH (HE 3aKpallleHbl ) TOKa3aH JIUToJMHaMU4YeckHii kapkac Konbckoro mo-
ayocTpoBa. Ho M 3THUX 371€MEHTOB JOCTaTOYHO, YTOOBI YBUAETh B JUHAMHKE BCIO IOBEPXHOCTH
peruona. COBOKYITHOCTb TOTOKOB-TIOBBILIIEHUH, 00BEIMHEHHBIX B TOTOKOBBIE CTPYKTYpBI U 00pa-
3YIOUIMX KPYIHBIE IOTOKOBBIE CUCTEMBI, MPOTSKEHHOCTHIO COTHH KUJIOMETPOB, JTAET LEIOCTHOE
IpeJCTaBICHNUE O B3aUMOAECHCTBUM YAAJICHHBIX APYT OT Apyra Ha OOJbIIOE PACCTOSHUE MPUPOJI-
HBIX €TUHHII.

Kak BuHO U3 KapThl (pHcC. 2), TOTOKH UMEIOT IIUPUHY U JUJIUHY, KOTOPbIE OMPEAEISIOTCS
MyTEM MpPSIMBIX T€OMETPUUYECKUX pacueToB. ECTh y MOTOKOB M BBICOTA, KOTOpPasi COOTBETCTBYET
a0COJIIOTHBIM OTMETKaM Tonorpaduieckoit kaptel. Ho ecTh y TaHHBIX TOTOKOB U IITyOMHHOE MPO-
cTHUpaHue. MHOTOJIETHUI ONBIT UCCIEA0BAHNUN KapT MIIACTUK penbeda, 1aeT OCHOBAHNUE CUUTATh,
YTO MOLIHOCTB TakuX NoTokoB A KapT M 1:500 000 coctasnger 500-1000 meTpos. s kapt M
1:10 000 ocHOBaHuE TeNa MOTOKA MOKET OBITh pacnoioskeHo Ha riyouHax: 50-200 metpoB. Be-
POSATHOCTh HEM3MEHHOCTH TIIYOMHHOTO pelibeda BeuKa ellle U 10 TOH MPUYKHE, YTO OCHOBY MO-
TOKOB COCTaBJISIFOT TPAaHUTHBIE OPOJIbl. TakuM oOpa3om, TexHosorus «llmactuka penbedar» BbI-
SBIISICT TUTOAMHAMUYECKUH KapKac APEBHUX KPUCTAIIIMUYECKUX TOPU30HTOB MIPOTEPO30s U apXes
(MecTaMu — peJIKo BCTPEUAIOIINXCs OTII0KEHUH 1Mane0305). ITO BaXKHO C TOUKH 3PEHUS Pa3BUTHS
J00BIBAIOIIEH POMBIIIJIEHHOCTH — KaK INIABHOTO OTEHIIMAJIA X035 CTBEHHOM 1€ TEIbHOCTH pe-
ruoHa. OJTHAKO TaHHBINA BUJ] XO3IUCTBEHHOU JEATEIFHOCTH HAHOCUT YIIepO OKpyKaroliel cpee,
YHUKaJIbHOH nipupojie Kosbckoro moyyocTposa.
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Pucynox 2 — Kapra moTokoBBIX cucTeM Tepputopuu JloBo3epckoro paitoHa, MypMmaHCKOW 00TacTu.
M 1:500 000. Mopdoanaamuyeckre (TIOTOKOBBIE) CHCTEMBI OKPAIICHHI IBETAMU B 3aBUCHMOCTH OT TIOJIOKEHUS U
IIPOCTPAHCTBEHHON OPUEHTHPOBKH: 1 — cucTeMa IOTOKOB 3amaHoN yacTi KolIbCKOro MosryocTpoBa, HalpaBIeHUEM
103 — CB; 2 — cuctema noTokoB BocTO49HO 9acTu Konbckoro nosyoctposa, HanpasieHueM C3 — IOB; 3 — aHomains-
HbIE TIOTOKOBBIE CTPYKTYpHI, HallpaBJIeHHbIE NTPOTHB JBM)KEHUS OCHOBHBIX MacC I'eOBEIlecTBa, Ha ceBepo-3aman (B
npotuBoxoa cucreme No2). [IpennonoxuTenbHo, OCTaHIBI Oosiee IPEBHUX CTPYKTYP; 4 — JIBE KPYITHBIE MEXIy03ep-
HBIE KOJIBIIEBBIE CTPYKTYPHI; 5 — MOTOKH MOIBOIHON CHCcTeMBbI AHA bapeHIieBa mops; 6 - motoku cucteM aHa Kanna-
JIAKIICKOTO 3a7uBa. [IpOCTpaHCTBO MEXAy MOTOKaMH — OTHOCHUTEIbHbIE NOHIKeHUs. KpacHol nuHMel mpoBeneHa

IpaHuIla UCCIIEIYeMOro palioHa

Ha nccnenyemoii Teppuropun JloBozepckoro paiiona npeo6iagatoT HOTOKH CUCTEMBI, Oe-
pylIeil Hayao K 3amajy oT MOJyOoCTpOBa U «BIAJaeT» B BOJAbI bapeHiieBa MOps U €ro 3aJiuBOB.
Ha xapre oHa oTMedeHa KopuuHEBbIM 1[BeTOM (Ne2). B 0CHOBHOM 3TO IpeBOBUAHBIE CTPYKTYPHI,
NePeXOsIIUe B IeTbTO00pa3HbIe y Mo0epexbsi akBaTopur. PopMa MOTOKOBBIX CHCTEM JPEBO-
BUHAsA. MecTaMM MOTOKU UMEIOT SIPKO BBIPAKEHHYIO JINHEHHYIO (OPMY M IPOCTUPAIOTCS HA Je-
CSITKH KHJIOMETPOB. DTO 0OYCIIOBIEHO TEKTOHWYECKON NESITeIHHOCTHIO, PE3yJIbTaTOM KOTOPOH
cTajo oOpa3oBaHueE JIMHEHHBIX pa3oMoB. B OMdypKaMoHHBIX 30HaX BUIHBI KPYIHBIE Y3JIbl, U3
KOTOPBIX TIOTOKH PAUAIbHO PACXOAATCS 10 Beell TeppuTopru paiiona. Ocoboe BHUMaHUE 3aciTy-
KHMBAIOT JIUTOAMHAMHUUECKUE 00pa30BaHMsI OKPYTIOH (POPMBI — IOTOKOBBIE CTPYKTYPBI PO30BOTO
ugera (Ned). Jlannast hopma npucyiia KoJbLEeBbIM TEKTOHUYECKUM 00pa30BaHUsIM, OOTaThIM py/I-
HBIMU HUCKOMaeMbIMU. Bce 3TH 3/ieMeHThI pernoHa Mokas3aHbl Ha MPeIBapUTEIbHON IT'€03K0I0IH-
yeckoi kapte JIoBo3epckoro paiioHa — puc. 3.
Ocob6oe MecTo Ha KapTe MOTOKOBBIX CTPYKTYp 3aHHUMAIOT aTTPAKTOPHI (30HBI aKKyMYJIsi-
MU TEOBEMIECTBA). DTO 00JIACTH, B KOTOPHIC BEIIECTBO CTPEMHTCS MOMACTh OYAydd B KUIKOM
WIN TBEPJIOM COCTOSHUSAX. TpaeKTopus MmepeHoca OCyIECTBISETCS MO ONPEACTICHHBIM TPAeKTO-
PHSIM COTJIACHO TOJII0 FPaBUTALMU. ATTPAaKTOPHI OBIBAIOT KaK TOUYEYHBIMU (KPYITHBIE PErHOHAIIb-
HbI€ BIIAJINHBI), TAaK ¥ JUHEWHBIMU — pyclia pek. Ho eciu B JoJaMHE peKH MPEeuMYIIeCTBEHHO Ipo-
UCXOJAT MPOIIECCHI IIEpeHoca reoIOTHYeCKOro MaTepuaa, To B 3aMKHYTBIX BIAJAMHAX UAET JUIN-

TEIbHBIN IponeCC HAKOIICHU.
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Pucynox 3 — [IpenBapurensHas reodkojgorndeckas kapra reppuropun JloBosepckoro paiiona, MypmaHCKoit
obmactu. M 1:500 000. Co3nana Ha OCHOBE KapThI IUTACTHKH penbeda — puc. 3. M 1:500 000. YcmoabIe 0603HaYe-
HUs: | — TUTONMHAMUYECKUH KapKac 3¢MHOW MOBEPXHOCTH (IIBET CUCTEM KapKaca JlaH B YCJIOBHBIX 3HaKaX K puc. 2);
2 — HampaBJEHHE CHOCA T'€OBEIIECTBA IO MOTOKaM Kapkaca; 3 — BIAJAWHBI — aTTPAKTOPhI, B KOTOPBIX MTPOUCXOAUT
AKKyMYJISIIUS TEOBEIIecTBa; 4 —KONbLEBbIE CTPYKTYPHI; 5 — TEPPUTOPUHU NOTEHIMATIBHOTO 3arpsisHeHus MoH4erop-
CKHM METaJIITyprU4eCKUM KOMOHHATOM.

Kax nmpaBuiio, B pernoHe BblIEISIETCS OJUH KPYIHBIN aTTPAaKTOp, K KOTOPOMY CTPEMUTCS
BellecTBO. Takoi aTTpakTop UrpaeT pyKOBOJAILYIO poiib, opMupyst Oacceiin ctoka. s JloBo-
3€pPCKOro paiioHa TaKUM LEHTPOM siBisieTcsl Topiao benoro mops. IIpoueccsl cHOca BelecTBa B
Takue aTTPaKTOpbl UAYT B TEUEHUE MUJUIMOHOB JeT. Ho Ha myTu MOTOKOB BCTpedaroTcs U Oosee
MeJIKue (MECTHBIE, POMEKYTOUHBIE) aTTPAKTOPHI, B MpeeIax KOTOPBIX MPHPOI0H chOpMHUPO-
BaHbI 03€pa, 3a00JI0YCHHbIE YIaCTKU. PacTUTEIBHOCTD M JKUBOTHBIN MUP aTTPAKTOPHBIX Y4aCTKOB
TaK K€ OTJINYAETCS OT OCTAJIBHBIX TEPPUTOPUI. B €CTECTBEHHBIX YCIOBUSIX aTTPAKTOPBI — 3TO
MeCTa aKKyMYJISILIUA OPraHU4e€CKOr0 U MMUHEPAJIBHOTO BELIECTBA. B COBPEMEHHBIX, aHTPOIIOTEH-
HBIX YCJIOBUSIX — AaHOMAJIbHBIE 30HbI OBBIIIEHHON KOHLIEHTPALMU OTAEJIbHBIX MHUKPO3JIEMEHTOB
WM, B XYJIIEM CIy4ae, 3arps3HAIOIINX BEIIECTB. B pernone TakMMu HCTOUHUKAMH 3arpsi3HEHUS
SIBJIIOTCSI, B YACTHOCTH, MOJIMMETAJUINYECKNe KOMOUHATHI B T. MoHueropck u n.r.1. Pepna. Biu-
SI0T Ha JTaHmagThl pailoHa 1 3arps3HSIONINE IOTOKHU C XKeJIe3HOU 10pOru, KOTopas IPOXOIUT MO
rpanuiie JloBozepckoro paitona. [lorennmansuyto yrposy npencrasiser U Komsckoit ADC, pac-
II0JIO’KEHHAs F0KHEE palioHa. B 3aBUCMMOCTH OT MECTONOJIOKEHHUS ONIACHBIX ITPEAIPUATHI Ha MO-
TOKOBOM KapKace, U3MEHSETCs U pallOH MOTEHLUAIbHOIO 3arps3HeHns. BaxkHo 3HaTh, HA KaKOM
IIOTOKE PACIOJIOKEHO TO MIM MHOE NPOMBIIUIEHHOE Npeanpusatue, ckinax ['CM, BoeHHbIN TOJIN-
T'OH, pa3pabaThIBA€MOE MECTOPOKICHHUE U T.[l., KAKHE HACEICHHbIE IYHKThI, HAXOIINEcs B TON
’Ke IOTOKOBOH cucTteMe, OyIyT MOIBEPKEHbBI 3arps3HeHH0. J{axe eciiu HaceJleHHbIe MyHKTHI pac-
I0JIOXKEHBI Ha OJTHOM TOTOKE C KPYIHBIM IPEINPUITHEM, BO3MOXHA YCTAHOBKA Ha MyTH MOTOKA
3arpsI3HAIOIMX BEIECTB OYMCTHBIX COOPYKEHMHM M IPOBEJEHHUE CIIELUAIbHBIX MEPONPUATHI.
J1J1s 3TOT0 MCHOJNIB3YIOTCS KapThl IUIACTUKM pebeda Oosee KkpynHoro Macimraba. Hike npuso-
JSTCS IPUMEPBI PACIIOIO0KEHHS OTAEIbHBIX HACEIEHHBIX IYHKTOB U Npeanpusatuil JJosozepckoro
paiioHa.

IIporuo3 Biausine HEKOTOPBIX NpeANpuATHil MypmMaHcKoii 00J1acTH rOpo/ia HA NPH-
Jeraiuye Teppuropum, B T.4. JloBozepckoro paiioHa. KpynHblii MpOMBINUIEHHBIA LEHTP
MypmaHcKoii 00:1acTH, KaKUM SBIIsIETCS TOPO T MOHUETOpCK, pactioiokKeH MPaKTUYECKH B LIEHTPE
Konbckoro monyoctpoBa, B HECKOJIBKUX JECATKAaX KMJIOMETPOB K FOTO-3amaay oT rpanul JIoBo-
3epckoro paioHa. TpeboBaioch yCTaHOBUTH MOJIOKEHUE MOTOKOB, MPOXOAIINX yepe3 MoHye-
rOpCKHii KOMOMHAT, OTHOCUTENBEHO JIOBO3EpCKOTO paiioHa.
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Pucynok 4 — Brigenenue o6acTell BEpOSITHOTO 3arps3HEHUS MPEIIPUATHSIME Topoaa MOHYErOpeK.
Brienenue 061acTu HanOOJBINETo 3arpsi3HEHUS — (PUOJICTOBBIN IBET U JAJIbHEHIIICH MUTpaIu
KOMIIOHCHTOB-3arPSA3HHATEIICH — CBETIIO-(HOICTOBEII IBET

Cam ropoJ1 pacnoJioKeH B Mpeesax He3HAUUTEIbHOM 10 TUIOLAAN BlIaJUHE, HA TPAHUIIE
KOJIbIIEOOpa3HON TEKTOHMUYECKOH CTPYKTYphl (puc. 4). Kak noka3piBaeT HalpaBieHHUE JIUTOAUHA-
MUYECKHX MMOTOKOB, CTOK C MPEAIPUATHS UAET B IOr0-BOCTOYHOM HampaiieHuH. Kak BUIIHO U3
KapThl, MOTOKU JIMTOJUHAMHYECKON CHUCTEMBI, B IIpe/ienax KOTOpoil pacnosyiokeH MoHUeropck,
HEB3Upas Ha PEYHbIE CUCTEMbl U O3€PHbIC BIAJAUHBI, YCTPEMIISIETCS HAa FOI0-BOCTOK K BIIaJIMHE
(arrpakropy) bemoro mops. [lnomanu, KOTOpsle MOTYT OBITH ITOABEP)KEHBI 3arPS3HEHUIO TPE/I-
OPUATHSIMH TOPOJA, MOKa3aHbl (UONETOBBIM LIBETOM. HOXHee ropoja MOHYETOpCKHE MOTOKU
BCTPEYAIOT MEXAaHWYECKHI U TeOXUMHUYecKre Oapbepsl - 03epo bonbmas Mmannpa. Tak kak oHO
UTPAET POJIb MPOMEKYTOYHOIO aTTPAKTOPa, TO B HEM MPOUCXOIUT MEPBUYHAS aKKyMYJISLUs 3a-
rpsasHsonmx BenlecTs. [lo xoay cBoel TpaeKTOPUHM MOTOKU CHUCTEMbI OrMOar0T ropbl XUOUHBI,
IIPOXOJAT yepes ropo]i AnaTuThl, nocenku bepezoska n bonbmue O3epa (Hexuin.). [1o kapre nan-
Horo macirada (1:500 000) BugHO, uTO Ha TeppuTOpHIO JIOBO3EPCKOTo paiioHa 3Ta cCUCTeMa MpakK-
TUYECKHU HE BIIMAET, OHa OPUEHTHPOBAHA MapajlleNbHO rpannnaM JloBo3epckoro paiioHa, «3aze-
Bash» TOJBKO MaJlylO IUIOLIA/Ib B HECKOJBKO JECATKOB KMJIOMETPOB. Tak ke OapbepoM aJis Hee
ciry’kaT Topbl XUOUHBI, 03epo YMO03epo. OnHako, Ui KPYNHBIX MMOTOKOBBIX CHUCTEM, 03€pa —
JIUIIb HE3HAYUTENIbHAs IOMEXa, I03TOMY 3arpsI3HAIONINE BEIIECTBA YepPe3 MOI3EMHbIE BOJIbI ITOJI-
MIOBEPXHOCTHBIX TOPU30HTOB NIPOHUKAIOT Jlaiee, k Oepery bemnoro mops.

K uncny BaXHBIX OOBEKTOB I€03KOJOTMYECKOW JUTOJMHAMHUYECKOM KapThl OTHOCSATCS
KOJIbLIEBbIE TEKTOHMUECKUE CTPYKTYpbI pernoHa. Hanbow:mas ux KOHIeHTpauus Habo1aeTcs B
XuOUHCKUX TOpax W, YaCTUYHO, 3amagHoi yactu JIoBo3epckoi TyHAPHI. DTO MOTJIN OBITH WU
KpaTepsl IpeBHUX BYJIKAaHOB, WJIM acTPOOJIeMbl (METEOPUTHBIE YAapHbIE KpaTepsl). Onucanue oa-
HOM KOJIBIIEBBIX CTPYKTYP (CIIOKHOM, TBOMHOI) TA€TCsl HUKE, KAaK TPUMEP BO3MOKHOTO BIIMSTHUS
Ha JKOJIOTHIO PETHOHA. [[71s1 BceX KONbLEBBIX CTPYKTYP XapaKTEpHBI CIEAYIOINE TPU3HAKU: T10-
BBIIIIEHHAs! HATIPSKEHHOCTh JIMTOJIOTUYECKUX OJIOKOB, TPEIIMHHOBATOCTh TOPHBIX OPO/I, BO3HUK-
HOBEHHUE OIOJI3HEH U MpoBajioB. Tak, KOJbIeBas CTPYKTypa B paiioHe ropoja Pesna oOpasyer
BOTHYTYIO 30HY aKKyMYJISiuHM reoseniecta. [loaToMy, ecnu B mpenenax ropoja Pesna cyme-
CTBYIOT KPYITHBIE ITPEIPUSATHUS, TO BEIOPOCHI C HUX MOT'YT YaCTUYHO HAKaIJIMBaThCs U B IIpeesax
ropoja. Koneuno, pacnosnoxeHue ropojia B HECKOJIbKUX KMJIOMETPaxX CUUTAIOCh Obl ONTHMAIIb-
HBIM, HO SIBJIIETCS] HEOCYILIECTBUMBIM BapraHTOM. [lomumo PeBibl B TOTEHIIMAIBHO OMTACHOM Me-
CT€ pacroJjio’keHa U aroMmHast anektpoctanius «lloxsipubie 30pu». HecMoTps Ha TO, UTO BEpPOST-
HOCTb IPOSIBJIEHUSI TEKTOHMYECKON aKTUBHOCTHU 3]I€Ch HEBBICOKAsl, IPOEKTAHTAaM M CTPOUTEISAM
CJIEJIOBAJIO YUMTHIBATh U TaHHBIN (pakTop.
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3akiarodenue. Vcronb30BaHue re03KOJOTMYECKUX CTPATETHYECKUX KapT Ha OCHOBE KOH-
LENIUH [JIACTUKH pelibeda MO3BOIUIIO 1aTh HATJIAIHYIO OIIEHKY JMHAMUKHI 36MHOM IMOBEPXHOCTH
JloBo3epckoro paifoHa U IMPUIIETAIINX TeppuTOpuid. B mporecce paboThl ObLTO YCTaHOBIICHO,
YTO MPUPOJIE U KUZHEHHOMY YKJaay KOPEHHOro HaceneHus: JIoBo3epcKoro paiioHa B HACTOALLUN
MOMEHT BPEMEHM HET MIPSIMON yrpO3bl 3arpsA3HEHUS TEPPUTOPUH UM BOZHUKHOBEHHUS KOJIOTHYE-
ckoil karactpodbl. Takoil aHanu3 MOT Obl OBITH MOJIE3€H HE TOJBKO JUISI PETUOHOB MPOKUBAHUS
MaJIbIX HapOJIOB, HO U MOBCeMecTHO. KapThl miuacTuku penbeda UMEIOT BBICOKUI MHPOPMATHB-
HBII OTEHLMAII U HOCSIT CTPATErHYeCKU XapaKTep BEICHUs, KaK X03iCTBEHHOU JeATEIbHOCTH,
TaK U PAllMOHAIBHOIO MCIOJIB30BAaHUS IIPUPOIHBIX PECYpPCOB, IPOBEICHUS MPUPOIOOXPAHHBIX
MeponpusaThil. OHM MaTeMaTHUYeCKH JOCTOBEPHO OTPAKAIOT I'€OJOTMYECKHE, MOYBEHHBIE, a C
HUMHU MUKPOKJIMMATHYECKUE IIPOLECCHI, YTO KOHEUHO, HE MOXKET OTPa3UThCs HA Pa3BUTHHU MECT-
HOM uiopb! U ayHbl, pacrpee’IeHH MTOBEPXHOCTHBIX U MOJ3€MHBIX BOJHBIX PECYPCOB.

Takol m0aX0/1 T€0’KOJOTHYECKON OLIEHKH MO3BOJISIET ONEPATUBHO 00pamaThCs K KapTe
JUISl peLIeHNs] HaCyIIHbIX 3aAa4d. CaMa KapTa y»Ke pacKpbIBaeT F€03KO0JIOTMUYECKUE MPOLECCHI pe-
ruoHa. IIpexxHee «IOCKYTHOE» BHJICHHE TEPPUTOPHUM, KOIZAa KaKIbIM OTHCIIBHBIA y4acTOK IIO-
BEPXHOCTH 3€MJIM PACCMATPUBAJICS W30JUPOBAHHO OT JPYIUX COCEAHUX YYaCTKOB, 3/1€Ch 3aMe-
HUJIM CUCTEMHBIM BHJICHHEM, IIPH KOTOPOM KaKJbIM y4aCTOK pacCMaTpPUBACTCA KaK COCTaBHAs
4acTh 1IeN0ro. DKOJIOrMYecKas KapTa BIIEPBbIE B UCTOPHM pallOHa CHHTE3HpPOBAIAa OOIIMPHBIN
(haKkTHYECKUI MaTepHrall O SKOJIOTUIECKOMY COCTOSIHHIO TEPPUTOPHH B TAKOM HOJPOOHOM Mac-
mrade.

Baxneiimasi poib Takux KapT — cTpaTerundeckas. J[is MacmTabHOTO TeppPUTOPHATIHLHOTO
TJTAHUPOBAHUS €1[e HEOCBOCHHBIX 3eMeJib (2 OCBOCHHE TYHIPOBBIX IUIOMIaIel HEM30EeKHO) TaKue
KapThl HA HAYAJILHOM 3Talle UCCIIEI0BATEIbCKUX Pa0OT OyAyT UTpaTh BAXKHYIO POJb. Jl7s neTans-
HOM OLICHKH 3KOJIOTMYECKOW CUTyallud Ha KOHKPETHOW TEpPUTOPUHU, BO3MOKHO, UCIOJIb30BATh
BECh CIEKTP MacIiTaboB TOMOTpapHuUeCKUX U OaTMMETpUYECKHX KapT. BeneHne MOHHTOpWHTA
BJ10JIb BAKHBIX F€OMOTOKOBBIX MarucTpajieid TOUeK, O3BOJIUT ONPEAEIUTh CKOPOCTh PACIPOCTPa-
HEHUSI U 3arps3HEHUs] TEPpUTOPHUH. Jlaxke, HECMOTPs HA TO, YTO MPOMBIILICHHBIE TPEIPUITHS
(GYHKIIMOHUPYIOT, U UX HUKTO HE OyAeT NEepeHOCHUTb, MO0 KapTe IIIACTUKU peibeda MOTYT ObITh
oIpesieNieHbl MOTOKU-3arPSA3HUTENN U BHIOpAaHbl MECTa BO3BEACHHUS MEXaHMUECKUX OapbepoB U
OUYHUCTHBIX COOpYXeHMi. Takue KapThl HArJSAHBI U MPOCTHI B oOpamieHuu. OHU MOTYT OBIThH
BBeJieHbl B MecTHbIe MUC, aqMUHICTpaliui HACETICHHBIX ITYHKTOB, 9KOJOTMYECKHE NHCTAHIINH U
NpEeANPUITUS-3aTPSIZHUTENH.

Cnucox numepamypol

1. bapanos U. I1. Kaprorpadguueckuii aHaan3 reosKoI0rHueckoi cutyanuu teppuropuu Jlo-
BO3EPCKOro paiioHa MypMaHCKO# 00J1acTH Ha OCHOBE TEXHOJIOTHH «ILTACTHKA pesbeday /
Co6opuuk crareit XXXII IInenyma I'eomopdornoruueckoit Komuccun PAH, benropon,
ceHTsi0ps 2012 .

2. bapanos W.I1. HoBslii kapTorpaduueckuii cnoco0 BBISBICHUS KPUTEPUEB PACHIPEICTICHHS
CKPBITBIX KapCTOBBIX siBNIeHHIA.// Be3onmacHOCTh Tpyaa B mpoMbIiieHHOCTH. — Nel2, — 2010
r. C. 57-60.

3. Kunr JI. «Mopddomnorus 3emnn» (M3ydenne u cuHTe3 cBefeHUl 0 penbede 3emmmn). M.,
[Iporpecc, 1967.

4. CrenanoB U.H. u np. Bpemennass MeToanka Mo COCTaBIICHHIO KapT TUTACTUKHU penbeda
KPYITHOTO U CpeAHero MaciuraboB. Meroauueckue pekomenanuu. [Tymuao - Mocksa.
AH CCCP, MunBoaxo3 CCCP. «Coro3rumnpoBoaxo3», 1984, — C. 20

5. CrenanoB W.H. Teopus miactuku penbeda M HOBble TeMaTHyeckue KapThl. M., Hayxka,
2006, - C. 230

38



NCNoJIb3OBAHUE MATEMATUYECKOIO MOAEJNIMPOBAHUA
NPU NPOEKTUPOBAHUU ATPOJIAHALLA®TOB
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Kypckuii cocyoapcmeennsiii ynugepcumem
Kypck, Poccus

THE USE OF MATHEMATICAL MODELLING IN THE DESIGN
OF AGROLANDSCAPES

Batrachenko E. A.
Kursk state University
Kursk, Russia

Abstract. Intensive agricultural influence demands creation of the agrolandscapes pos-
sessing high degree of stability to various types of external influences. It defines an urgency of the
researches connected with definition of factors and mechanisms of stability of anthropogenous
systems.

Keywords: an agrolandscape, landscape designing, mathematical modelling, stability

AHHOTauus. VIHTEHCUBHOE CelbCKOXO3HCTBEHHOE BO3/AECUCTBUE TPEOyeT CO3/IaHMs ar-
ponanamadToB, 00IaJAIOIINX BEICOKOH CTETIEHBI0 YCTOWYMBOCTH K PA3JIMYHBIM TUIIAM BHEIITHUX
BO3ACUCTBUI. DTO ONpeeNnseT aKTyalbHOCTh UCCIEI0BAHUM, CBA3aHHBIX C ONpe/ieleHneM (pak-
TOPOB U MCXAaHN3MOB yCTOﬁQHBOCTH AHTPOIIOTCHHBIX CUCTCM.

KiaroueBble cjoBa: arponanamadr, nanamadTHOE NPOSKTUPOBAHUE, MAaTEMAaTHYECKOe
MOJECJIINPOBAHNE, YCTOMYUBOCTD

B nocnennue necarunetus pacnpoCcTpaHEHHOW TeHICHIUEN TSl pa3BUTHS arpoJianmad-
TOB SIBJISIETCA DKCIUTyaTallsi KOMIIOHEHTOB €CTECTBEHHBIX JIaHa(ToB 6€3 yuera ux yCTOWIMBO-
CTH K pa3JIMYHBIM BUJAM CEJIbCKOXO35IMCTBEHHOTO BO3IEUCTBUS. [JOMUHUPYIOIIMM THIIOM YTOJIHI
B arpojanamadTax, mpeacTaBIeHHBIX Ha TeppuTopuu Kypckoii o01acTu sSBisieTcs mamiHs, moriao-
IIAIOIAs TIOTJIOMIAI0T KaK [IEHHBIE PEKPEAIlMOHHBIC U IPUPOI00XPaHHBIE YyTobs. [loaToMy HEe00-
XOJUMO CO3/IaHH€ JIaHMA(THOTO IJIaHa arpoCHCTEeM, COYETAOIIEro CEelbCKOXO3SHCTBEHHBIC
(GYHKIMH TIPH YCIIOBUU COXPaHEHUs CPeo00pa3yroIInX, MPUPOTOOXPAHHBIX U PEKPEAITHOHHBIX
U o30poBuTenbHbIe QyHKIMK [1] JoMunupyroiei 3aaveii ganamadTHOrO MIaHUPOBAHUS ar-
postanmadTOB ABJISIETCSI COXPaHEHUE E€CTECTBEHHBIX KOMIIOHEHTOB, 00ECIEUMBAIOIIETO YCTOM-
YHBOCTh CYIIECTBYIOIMIMX arpocucteM. HeobxoaumMoil cocTaBmisioniei miana JoMKHO CTaTh PaH-
YKAPOBAHUE SKOCUCTEM I10 CTENEHU YCTOMYMBOCTHU K PA3JIMYHBIM BUJIaM aHTPOIIOT€HHOTO BO3EH-
crBus [2].

Jlns onpenenenust ycinoBuidl (GOpMHUPOBAHUS ONTHMAIBHOIO YPOBHSI YCTOMYMBOCTH arpo-
CHCTEM HaMU IMPOBEJIEH MaTeMaTHUECKUii aHaIu3 ()aKTOpOB, BIUSIONINX HA (YHKIIMOHHUPOBAHHUE
MPUPOJHBIX CUCTEM. TakuM 00pa3oM, B Ka4eCTBE MapaMeTpa ONTUMU3AIMN B IIOCTPOCHHON MO-
JIETIM BBICTYIIAET YPOBEHb YCTOWYMBOCTH dKOCUCTEM, OLICHUBAEMBIN 10 BEJIWYMHE DHEPreTHYe-
ckoro noteHnuana [2]. Pe3yaprarsl mMpoBeIeHHBIX MCCIEI0BAHNIN MOKA3aIM, YTO Hanboee 3Ha-
YUMBIMU JIJIs1 YPOBHS SHEPTETUUYECKOTO COCTOSIHHSI DKOCHCTEMBI SIBIISIETCS MMPOTYKTUBHOCTH (PUTO-
[IEHO30B, XapaKTepu3yemasi BeTUIMHON HAI3EMHON (PUTOMACCHI; BIIAXKHOCTh MOYB; YKJIOHBI 1TO-
BEPXHOCTH, 3aI1achl T'yMyca B [IOYBEHHOM cJIo€. B OCHOBe pemieHus 3a1auu ONTUMHU3ALNA HAMU
KCMOJIb30BAHO MHOTOMEPHOE KBaJPaTUYHOE IJIAHUPOBAHUE SKCIIEPUMEHTA C TTOCIEAYIOIIUM pe-
IIICHUEM 3aJ1a4i MHOTOMEPHO# anmnpokcumanuu (puc. 1, 2).
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Pucynox 1 — Jlunuy paBHOTO YPOBHS (DYHKLIUH OT- Pucynok 2 — IloBepXHOCTh (YHKIMH OTKIIMKA B IPO-
KJIMKa NPOCTPAHCTBE NapamMeTpoB Xq u Xy 1pu ctpancTae napamerpor X1 1 X oy X4=X 4Opt_
X3=X30Pt

HccnenoBanue noay4eHHON (yHKIIMU HA SKTPEMYM METO/IaMH KJIACCHYECKOTO MaTeMaTH-
YECKOI'0 aHAJIM3a M03BOJINI BBISIBUTh CIEAYIOIINE 3aKOHOMEPHOCTH.

1. YcToiumBOCTh SKOCHUCTEM K CEIbCKOXO03MCTBEHHOMY BO3JCHCTBHUIO B OOJIbIIEH CTe-
MIEHU 3aBUCHUT OT BEJIMYUHBI POTYKTUBHOCTH (PUTOLIEHO30B (BEIHMUMHBI HAJ3EMHOM (PUTOMACCHI).
DTO MOJATBEPKIAACTCS TEM, UTO MPHU JTHOOBIX COOTHOIMICHUSIX X2, X3, X4 IPU ONITUMAIBHBIM U MaK-
CHUMAJIbHOM IOKa3arensix X1 O0OHapyKUBAeTCsl BHICOKHE MOKA3aTeIH YHEPreTUYECKOr0 COCTOs-
HUSI DKOCHUCTEMBI. AHAJIM3 JIMHUN ¥ TIOBEPXHOCTEH OTKIMKA ()YHKIWU BBISIBIJI MaKCHMaJIbHBIH
YpOBEHb YHEPreTUUYECKOT0 cocTossHuA npu BenuunHe X1 30 u Oosee 11/ra; KpUTUYECKUI YpOBEHb
YCTOMYMBOCTH XapaKTEPEeH MPU CHIDKEHUH BETMYMHBI X1 70 mokaszarens 10 m/ra.

2. Ilpu ananuze TUHUIN U TOBEpXHOCTEN (QYHKIIUHM OTKIMKA HAMH OTPE/IEICHbI ONTUMAIIb-
HBIMH TIOKa3aTeln X2, X3, U X4. VM3 aHanm3a MoJienu CIIeyeT , YTO MOJIOKHUTEIbHBIA 3P PEeKT Ha
BBIXOJHOHW MapaMeTp (IHEPreTHUECKOe COCTOSIHIE SKOCUCTEMBI, a CIIEJIOBATEILHO U UX YCTOWYH-
BOCTH) BO3MOKEH TPH CIIEIYIOIIUX COOTHOMICHUSX ONMMCHIBAEMBIX (PAKTOPOB: a) 3arac BJIArd B
CJIO€ MTOYBHI B TEUEHHE BET€TAlMOHHOTO nepuoja (X2) He JOHKEeH ObITh HUKE ONTUMAILHOTO 3HA-
yenust 1o maccuy (30—40 %); 6) coneprkanue rymyca B mouBeHHOM ciioe 0—30 cM (X3) He T0IKHO
cHUxaThcs HUKe 5,0 % nmopora; MakCUMaJIbHbI YPOBEHb YCTOMUMBOCTU XapaKTEPEH MpPU COAEp-
YKaHWH TYMYCOBBIX BEIIIECTB B IIOYBEHHOM CJIOE B mpejienax 6—8 %; B) TN reoMopdoaorunaeckoi
CTPYKTYpPbI TEPPUTOPHH TAKXKE ONPEAEIAET YPOBEHb YCTOMYMBOCTU IKOCUCTEM: ISl JOCTHUKEHUS
MOJIOKUTEIBHOTO 3 (eKTa Ha BBIXOJHOM MapaMmeTp Beau4MHAa X4 (YKJIOHBI MOBEPXHOCTH) HE
JOJKHA MTPEBBIIATh MUHUMAJIBHOTO 3HAUYEHUS 110 MAaCCHUBY.

[IpennoxxenHass MoJeNlb MO3BOJISIET MPOTHO3UPOBATh U3MEHEHHE YPOBHS YCTOMYMBOCTHU
IPUPOJHBIX CUCTEM NpHU JUHAMMKE (PU3MKO-Teorpauyeckux yCIOBUH MU MHTEHCUBHOCTH CEJb-
CKOXO031MCTBEHHOTO BO3JIEHCTBUS U COOTBETCTBEHHO SIBJISIETCS OCHOBOM JUIsl BbIETCHUS (DYHKIIN-
OHAJIbHBIX 30H HKOJIOTUYECKH COAIaHCUPOBAHHOTO U YCTOWYMBOIO arposan/madgra.
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Abstract. The study was conducted to determine the noise pollution in the city of Kursk.
The analysis of the impact of noise on the life and health of the population.
Keywords: noise pollution, noise, sound level meter, the city of Kursk.

AnHoTanus. MccienoBanue MpoBOAWIOCH € LENBIO OIIPEIEICHHS LIyMOBOTO 3arpsi3He-
Hus Ha Tepputopud I. Kypcka. IIpoBeneH aHanu3 BO31eHCTBYA IIyMa HA )KU3Hb U 310POBbE HACE-
JICHUS.

KiroueBble ¢j10Ba: NIyMOBOE 3arpsi3HEHUE, IIyM, IiyMomep, ropog Kypcek.

Lllymoeoe 3acpssHenue — 3TO 0JIHA U3 HAaUOOJIEE aKTyaIbHbBIX SKOJOTMUYECKUX MpodiieM
COBPEMEHHBIX ropozoB. [loa m1yMoBBIM 3arps3HEHHMEM NOHUMAIOT Pa3ApakarollUi IIIyM aHTpPO-
IIOr€HHOT'0 BO3JICUCTBUS, HAPYIIAIOIINN KU3HEAEATEIBHOCTh )KMBBIX OPIaHU3MOB M YEJIOBEKA.
I'1TaBHBIM MCTOYHUKOM IIIYMOBOTO 3arpsI3HEHUS SIBJISIFOTCSI TPAHCIIOPTHBIE CPEICTBA — aBTOMO-
OuIIH, ’KEeIe3HOJOPOXKHBIE 1Moe3/1a U caMoNEThl. [loMrMo TpaHcmopTa APYrUMH Ba)KHBIMH UCTOY-
HUKAMH IIYMOBOT'O 3arpsi3HEHUS B TOPOAx SBJIIOTCS IPOMBILUICHHBIE IPEAIPUATHS, CTPOUTENb-
HbIE U PEMOHTHBIE Pa0OTHI, aBTOMOOUIIbHAS CUTHAIM3ALMS T. 1.

LIIym — COBOKYIHOCTh MHOTOYMCIJIEHHBIX 3BYKOB, OBICTPO MEHSIOIIUXCS IO YacTOTe U
cuie. [llyMm uMeer 4acToTy WM CEKTp, BeIpaxaeMblil B ['eprax, ¥ ”HTEHCUBHOCTh, YPOBEHb 3BY-
KOBOTO JlaBJIeHus, u3Mepsembiil B aeunbdenax (nbA). Ilpubop it u3smepeHust ypoBHS IIyma —
wymomep.[3]

OCHOBHBIMU MCTOYHHMKAMM IIYMOBOTO 3arpsA3HeHus B I. Kypcke sBIsOTCA — aBTOTpaHC-
IIOPTHBIE ITOTOKH, IIIYM OT MY3BIKaJIbHOTO CONPOBOXKACHUS PA3BIEKATEIbHBIX YUPEKICHNUHN, I1J10-
IIaJI0K OT/bIXa, MHKCHEPHO-TEXHOJIOIMYecKoe 000py10BaHNE KIIIBIX 31aHUH — JTU(THI, HacOC-
HBIE CUCTEMBI MOJIa4¥ BOJBI U TEIUIA, YCTAHABIMBAEMBIE B IOJBAJIBHBIX IMOMEIIECHUAX O] XKH-
JIBIMH KOMHATaMU KBapTHUP B IoMax [yl oOecrieyeHns BEpXHUX dTaxel 31aHuil. B kauecTBe yer-
BEPTOT0 OCHOBHOI'O MCTOYHHKA IIIyMa MOYHO BBIJICIINTh CHCTEMbI BEHTUIISIIUN U KOHIULIIHOHUPO-
BaHUs BO3/1yXa, YCTAHABIINBAEMBIE B YUPEXKIECHUAX, PACIIOIOKEHHBIX Ha 1-X 3Ta)kax »KWIBIX J0-
MOB.

B nenax n3ydenus ypoBHEH aKyCTHYECKON HAarpy3Kd B FOpPOJE B paMKax IPOBEACHUS CO-
MATbHO-TUTUEHNYECKOT0 MOHUTOPUHTA TPOBOAMIIOCH HAOIOIEHNE 32 YPOBHSIMH 3ByKa B 9 KOH-
TPOJBHBIX Toukax — M. [lepekanbckoro, p-H CeBepHO aBTOCTaHIMM, YiI. J[3epxkunHckoro u 50
net Oxtsa0ps, JIbrosckuii moBopot, M-H [loner, Kocyxuna-Maiickuii OynbBap, yi. Kuposa u
np. Ilo pesynpraTam NpOBENCHHBIX UCCIEIOBAHUN BbIABIICHBI IpeBbliicHUs [1J[Y sxBUBaseHT-
HBIX 1 MaKCUMAaJIbHBIX YPOBHEH 3ByKa BO BCEX KOHTPOJIBbHBIX Toukax 10 231BbA u 14aBA coor-
BETCTBEHHO. [IpeBbllIcHUS YpOBHEN 3ByKa B JKMIIBIX KOMHATaX KBapTUP PETUCTPUPOBAIUCH
TaK)ke B HOUHOE BpeMs — B paitone yi. K.Mapkca, mi. Ilepekansckoro, yi. JlyOpoBHHCKOTO, YiI.
JI3epKUHCKOrO, a Takxke yi. MexxeBasi, IJic U3BMEHEHHUE HAIIPaBIICHUs JBUKEHUS TPAHCIIOPTA BBI-
3BaJl ’KaJI00bI CO CTOPOHBI, MPOKMUBAIOIINX TaM JIIO/IEH.
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[ITymoBoe 3arpsi3HeHNe BHOCAT aBTOMOOMIIH, JKEJIE3HOI0POKHBIE TI0€3/1a, TpaMBau, KpyIl-
Hble npennpuatus. Ho camoe cylecTBeHHOE IIyMOBOE 3arpsi3HEHHE CENUTEOHBIX TEPPUTOPUI
okaszpiBaeT KIIKO "Kypckaspomnopt". [lo3ToMy *uible IOCTPONRKH, HAXOAALIUECS PAIOM C a3po-
[IOPTOM, UCIBITBIBAIOT AKYCTHUYECKUI TUCKOM(DOPT, 4YTO HEOJAronpuUsATHO CKa3bIBACTCA Ha 3/10pO-
Bb€ [TPOXKUBAIOLIETO HACETICHUS.

[Tpeanpustue Kypckoii o6nactu «Kypckaspomopt» (KITKO «Kypckasponopt») pacmnoiio-
JKEHO Ha OKpaWHE CEeBEpO-BOCTOUHOM 4acTh sKesle3HomopoKkHOro okpyra r. Kypcka u orpanu-
YEHO:

C CEBEPO-BOCTOKA - B3JIETHO-TIOCAJ0YHOM I10JIOCOW /111 BOEHHBIX CaMOJIETOB, BOCHHBIM
a’poJpoOMOM, a TaKXkKe BOCHHBIM FOpOJKOM II. XanuHo (Osmpkaiiiias skuias 3acTpoiKa pacrosia-
raeTcsi Ha pacctosiHuu 468 M OT KpalfHero yriia BOCTOYHOM IpaHUIlbl IPEINPUSATHS);C BOCTOKA -
JIECHBIM MAacCCHBOM;C I0Ta - CaJl0BO-OrOPOJHBIMH y4acTKaMu (Ouinxkaiflie ydyacTKH pacrosiara-
FOTCSI BIUIOTHIO K TPAaHUILIE MPEANPUATHS) U J1ajiee KUIION 3aCTPOKOM Ha paccTosHUU 423 M;

C 3amajia - caloBO-OropoJHbIMHU y4acTKaMU Ha paccTosHuM 315 M OoT KpaiiHero yria 3a-
[IaJHOW IPaHULBI IPEAIPUATHS U Jlajlee KUION 3acTpoiikoi Ha paccTossHUU 1075 M OT rpaHuIlbl
HIPEAIPUATHSL.

Jls mpoBeieHHsI aKyCTUYECKUX PacueToB OT UCTOYHMKA HA3eMHOM AKCILIyaTallul caMo-
7eToB (onpoOOBaHUE ABHUraTeseil, ABMKEHHE IO PYJIEKHBIM JOPOXKKaM) HCIIOJIb30BaHa Ipo-
rpamma Okostor HIYM 1,0 ¢. Uurterpan, Bepcus 1.0384 ot 14.05.2007 r. (camoneT cTUIM30BaH
KaK CTallMOHapHBINA HETIOABUKHBIN UCTOYHUK I1yMa)). s pacueTa npuHsTa IUIOMIAAKa C pa3Me-
pamu B mane 6500x7500 ¢ marom cetku 200 M B TOPOJICKOM cucTeMe Ha BeicoTe 1,5 M.

HcxonHbIMU JAaHHBIMU Ul pacyeTa aBUAI[MOHHOI'O IIymMa NPUHAT camojeT bounr 737-
500(yuTeHbl BO3MOXKHBIE YapTEpHbIE PEHChl B IOKHOM HAIlpaBICHHE B JIETHUX KOPHUIOpax
B31eT/mocanka) u camosier AH-24 (ceBepHOe HampaBieHHE B BO3YIIHBIX KOPHIOpPaX B3JET/IO-
cajika, a TaKKe MX MPOJIET B 30HE OXKUAAHMs). PacueT BBINOIHEH C UCIOIb30BAaHUEM IIPOrpaMM-
Horo obecneueHust ArcGIS c ygerom I'OCT 22283-88 « Illym aBuaumonsslil. /lomyctumsie
YPOBHH IIIyMa Ha TEPPUTOPHUH JKUIION 3aCTPOMKHU U METOJIBI €€ u3MepeHus».[1]

HanOosnee 3HauMMBIM HCTOUHUKOM aBUALIMOHHOT'O IIyMa HAa MECTHOCTH SIBIISIIOTCS OTlepa-
L[MU B3JIETa U MTOCAJIKHU.

PacnpocTpanenue aBUAlIMOHHOIO IIyMa HA MECTHOCTH IOBTOPSIOT MapIIPyTHbIE JIMHUU
nsuxenust BC B HanpaBiieHUU B3JieTa, MOCAJIKH, IPOJIETa B 30HE OKUAAHUS HAJl TEPPUTOPUEH.

ITpu npoBeieHNE pacyeTOB YUTEHBI JIETHBIE» ONEPALIUHU:

- camouter- bounr B kopunopax AMKAT (nocanka), LULED (B3ner) , ULNER(mocanka);

- camonetr AH-24 B Bo3nymHbix kopunopax ROGUS(s3net), ULNER (mocaaxka);

- mposiet camosieToB bounr u AH-24 B 30ne oxumanus (CRUG).

ITpu nponere B 30He oxunanusd Ha BeicoTe 200 M camoner AH-24 co3naer Ha IOBEPXHOCTH
3emun 1yM 10 80 16. BokoBoe pacripocTpaHeHue IryMa B 30HE OKUJIaHUS J0 U30JMHUH 75 n0a
OTMEYaeTcs Ha paccTosiHuu 159 M.

MakcumanbHO€E 3HaUeHHe YKBUBAJICHTHOTO 3ByKa npu nposete 1 camonera AH-24 coctas-
nsiet 39,7 n6a, npu nponere bounr 737-500 — 56,8 n6a.

Ucxons u3 tpedoBanuit I'OCT 22283-88 «lllym aBuanuonHsli. JlomycTUMBbIE YpOBHU
IIyMa Ha TEPPUTOPUH JKUIIOH 3aCTPOMKHI U METOJIbI €r0 U3MEPEHUS» /ISl HOUHOTO/ THEBHOTO Bpe-
MEHH CYTOK: Lass — 55/65 nba.

MakcumanbHBIH YPOBEHB 3BYKa MPH SAMHUIHOM Bo3aeicTBhE: Lavae— 75/85 nba [2].

[To pe3ynpTaTam Hcciae10BaHUS YPOBEHD IIIyMa B 30HE IIEHTPAIbHOTO BXO/Ia B a9POBOK3aJ
coctaBui 65 1b. YuuTeiBas nornouieHue 3Byka armocdepoit u 3emin (m. 2.2 "TOCT 31295.2-
2005 [ym. 3aTyxaHue 3ByKa IPH pacIpoCcTpaHeHun Ha MecTHOCTU. YacTs 2. O0muii Mmerox pac-
yera"), mpu d=500 », T =20 °C, oTHOCHTENBbHOW BIaKHOCTH Bo3ayxa 70%, samyxanue u3-3a 3By-
KOIOTJIOLIEHHS aTMOC(HEPO COCTABUT:

Aatm=0,3*500/1000=0,15 nb.
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Tabmmma 1 — IIpeaensHO-T0MyCTUMBIE YPOBHH aBHAIIMOHHOTO ITyMa Ha TEPPUTOPUH KHIIOH 3aCTPOUKH

Bpewms cytok OKBUBAJICHTHBII ypoBeHb | MakcuMasnbHbIN ypOBEHb 3ByKa IPU €H-
3BYKa LAsks, B (A) HUIHOM Bo3neicTBum La, nb (A)

Jens (¢ 7.00 mo 23.00 ) 65 85

Hous (¢ 23.00 mo 7.00 u) 55 75

C yderoMm 3ByNoOIIalEHUs TOBEPXHOCTHU IIPY BBICOTE 3 M HaJl YPOBHEM 3E€MJIU 3aTyXaHUE
3ByKa uepes nepsbie 500 M coctaBut 4,9 1b, yepe3 1000 m — 5 nb, u nanee uepes kaxapie 2000
M 3aTyXaHue YPOBHS 3ByKa OyJeT CHM)KaThCs Ha 6 1b.

Taxkum 006pazom, BAOJIb CTaHAAPTHBIX MAPIIPYTOB IOJIETA B 30HE B3JIETa U MOCATAKH BO3-
IYIIHBIX Cyl0B 00pa3yeTcsi OOLIMpHAs 30HA BIMSHUS aBUALMOHHOIO IIyMa MPOTSKEHHOCTBIO
35,5 xm o npsimoit BIIII (c ceBepo- 3amana Ha roro-Boctok) u 10 kM ( ¢ roro-3amajaa Ha ceBepo-
BOCTOK).

30Ha aKyCTHYECKOT0 AUCKOM(OPTA OT B3JIETHO- OCATOYHOM OJIOCHI UMEET MIUPHHY 2 KM
U PacIpOCTPAHAETCS ¢ CEBEPO-3ama/ia Mo MPSMOM BO3yIIHO-B3JIETHOM II0JIOCHI B HAIIPaBJICHHUE
B3JIETA, IOCAJIKH , [IPOJIETA B 30HE OKUJAHMS HaJl TEPPUTOPUEN TOpoJa.

Takum o0pazom, B pe3yibTare MpoAeIaHHOM paboThl MOYKHO CJIeJIaTh CIEIYIOLINE BbI-
BOJIbI.

1. OcHOBHBIMU UCTOYHHMKAMU LTyMa a3pornopTa r. Kypcka sBIsSIOTCsS ABUraTead BO3AYIL-
HBIX CY/IOB IIpU ONPOOOBaHME pabOTHI ABUraTelNei (Ha3eMHast SKCIUTyaTalus BO3AYIIHBIX CY/0B)
U JIBUTATEIM BO3AYIIHBIX CYJIOB IIPH B3JIETe, MOCAJAKE U MPH I0JIeTe B 30HE OXKUAaHUs( JeTHas
SKCILTyaTalus BO3AYIIHBIX CY/I0B).

2. YpoBeHb IiIyMa OT IPECTAaBICHHBIX BBIIIE CAMOJIETOB OKa3bIBAeT AUCKOMQOPT IS ue-
noseka. [lokazarenu ypoBHs 1IyMa MIPEBBILIAIOT JOINYCTUMbIE HOPMBI.

3. [Ipouenypsl 1o CHUKEHMIO IIyMa B paiioHe a3poapoma Kypck-BocTouHslii B HacTosee
BpEMs HE MIPELYCMOTPEHBI.

Ho B Oynyiiem paccMOTpeHb! 3KCITyaTallMOHHbIE TPUEMbI CHIDKEHUS 1IIyMa - TeOpeTuye-
CKHE MEPOIPUATHS, TAKUE KaK, TPUMEHEHUE CAMOJIETOB C MEHBILIEH MOJIETHOW MAaCcCOM, OCYIIECTB-
JICHUE BBIJIETA U MPEANONIETHON noAroToBku BC B 1HEBHOE BpeMs, OCYILECTBICHHUE B3JIETA U I10-
canku ¢ FO-B croponsl BBII, 3aMeHa 0KOHHBIX GJIOKOB Ha OJIOKH C IOBBIIIEHHBIMU XapaKTepu-
CTHKaMU 3BYKOU3O0JISL1UH, OTCEIICHNE JKUTEJIEH IPU HEBO3MOKHOCTH JOCTH)KEHNS THTUEHUUECKUX
HOPMAaTHUBOB 0 IIYMY.

4. OcHOBHBIE HEOIArONPHUATHBIE 30HBI ¢ 0COOEHHO BBICOKOW aKyCTUYECKON HAarpy3Koil oT
HECKOJIbKUX MCTOYHHUKOB OTMeueHbI B I. Kypcke B p-He yi. K.Mapkca (CeB. aBTOCTaHIIUSI — CEB.
PBIHOK), yi1. JIenuna - yn. CagoBas, yi. [lyopoBunckoro, mukpopaiton K3T3 — p-u BacunbseBckoro
peiaka u XK/1 okpyr. Camblii HU3KHMI aKyCTHUECKUH (DOH OT TEXHOTEHHBIX HCTOYHUKOB Ha TEPPHU-
TOPUH KHWIJIOH 3aCTPOMKHU B p-HE MarucTpallbHOTO IPOe3a, MUKPOPAOHOB «3apsi», «BoIOKHOY,
CEBEpO-3alaJHOTO palioHa, paloHaX OJHO3TAKHOM 3aCTPOMKH.

Cnucok aumepamypul

1. Caullunl-12-77 3amura ot miyma. — M.: Ctpoiiuznart, 1978.

2. Canllun 2.2.4/2.1.8.562-96 «Illym Ha pabounx MmecTax, B MOMEIIEHHUIX >KUJIBIX, OOIe-
CTBEHHBIX 37JaHUI U Ha TEPPUTOPUU KHUION 3aCTPONKI.

3. CyBopos I'.A. IMIynbCHBIN 1ITyM U €ro BIUSHHE Ha opraHu3M yenoBeka. — Cankr-Ilerep-
oypr, 2005.

43



OPIrAHU3ALINA, OCHOBHbIE PE3YJIbTATbI U OlNbIT PABOT
MO NCNOJb30OBAHUIO PE3YJIbTATOB KOCMUYECKOUW OEATEINIbHOCTU
B MHTEPECAX OBECIMNEYEHUA YCTONYMNBOIO PA3SBUTUA PETUOHOB
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ORGANIZATION, THE MAIN RESULTS AND EXPERIENCE IN THE USE OF SPACE
ACTIVITIES FOR SUSTAINABLE DEVELOPMENT OF THE REGIONS

V.G. Bezborodov, M.A. Lukyaschenko, A.N. Zhiganov
JSC "SPC" REKOD ", Moscow, Russia

Abstract. The paper presents the experience of the Corporation REKOD to introduce re-
sults of the use of space activities in various sectors of Russian regions. Conducted a survey of
representatives of the executive authorities in order to assess the effectiveness of the use of space
activities in the interests of modernization of economy and regional development. Available at the
Corporation's experience helped shape priorities for solving such problems.

AnHotanus. B pabore npencrasien onsiT Kopnoparuun PEKO/I o BHeapeHuto pe3yib-
TaTOB UCIOJIb30BAHUS KOCMUYECKOH JIEATETbHOCTH B PA3JIMYHBIX OTPACISAX SKOHOMUKH PETMOHOB
Poccuu. IIpoBeeHo aHKETHPOBAHUE MTPEICTABUTENEH OPraHOB UCIIOTHUTEIBHOM BIACTH C LIEBIO
OLIeHKH 3(P(HEKTUBHOCTH UCTOIb30BAHUS PE3YIbTATOB KOCMHUECKOHN JESTEIbHOCTH B HHTEPECax
MOJICPHM3AIIMY SKOHOMHUKHU U pa3BUTHA pernoHoB. UMerommiics y Kopropamuu onsIT mo3BOJIHIT
chopMUPOBATH MPUOPUTETHBIC HAMIPABIICHUS PEILICHUS TAKUX 3a/1a4.

KuioueBble cjioBa: pe3ysbTaThl KOCMUYECKON JI€ATENbHOCTH, YCTOMYMBOE Pa3BUTHE pe-
THOHOB, MOJIEPHHU3ALINUSI SKOHOMHUKH.

B Poccuu co3naHa u IMHaMUYHO pa3BUBAETCSl YHUKAJIbHAsg KOCMMUYECKas UHPPACTPYK-
Typa, KOTOpas BKIIOYAET B ce0si OpOUTAIBHYIO IPYIIUPOBKY KOCMUYECKUX aInapaToB, HH(ppa-
CTPYKTYpPY IPOHM3BOJICTBA KOCMHYECKOW TEXHHUKH, HH(PPACTPYKTYpy 3aIIyCKOB KOCMHUYECKUX arl-
apaToB, MHQPACTPYKTYpPY YIPaBIECHNUSI KOCMUUECKUMU aIlapaTaMy, Ha3eMHYIO HCIIBITATEIbHYIO
0a3y. B cBs3u ¢ aTum nepen denepanbHbIM KOCMUYECKUM areHTCTBOM CTOMT 3a/1a4a: co3aTh UH-
(bpacTpyKTypy KOHEUHBIX TOJIb30BaTENIe pe3ynbTaTOB KocMuueckon aesiteabHocTH (PK) nos
3¢ (HEeKTUBHOIO UCMOIb30BaHHUSI KOCMUYECKOT0 NOTEHILIMAla B MHTEpecax MOJEPHU3AIMH IKOHO-
MUK Poccun, pa3BuTHs €€ perMOHOB, IOBBIILEHNS Ka4eCTBA )KU3HU HACEICHUS.

B nocnenHue roapl BC€ aKkTMBHEE MCHOJB3YIOTCS JaHHBIE OT KOCMHYECKHUX CPEACTB
Ha0JII0/IeHNs, BKIIIOYasi JaHHbIE ONITUYECKOT0 U PAJIMOJIOKAIMOHHOTO IUCTAaHIIMOHHOI O 30HIUPO-
BaHUs 3eMJIM, MET€000EeCIIeYeHH s, TOTIOI€0Ae3NUECKOr0 00eCedeH sl ISl pELIeHNs IIUPOKOTO
KpyTa 3a/1a4 IIpUpOI0II0JIb30BaHNUs, CEIBCKOTO X035CTBA, TUAPOMETEOPOTIOTUH, U3YYCHHS KIIU-
Mara, MOHUTOPUHIA YPE3BBIYANHBIX CUTYALMI PUPOJIHOIO U TEXHOTCHHOI'O XapakTepa, dKOJo-
rMYECKOr0 MOHMTOPUHTa, Kaprorpaguu, QyHIaMEHTAIbHOTO U3yYeHHs] 3eMJIM U €€ HBOJIIOLINU.
Jns penieHus 3a1a4 B MHTEpECaxX MOAEPHU3aMK SKOHOMUKH Poccuiickoit Ddenepannn u €€ peru-
OHOB JIaHHBIE OT KOCMUYECKUX CPEJICTB HAOII0IeHUS B OOJBIIMHCTBE KOCMUYECKUX IPOAYKTOB U
YCIIYT UCTIOJIB3YIOTCS. KOMIUIEKCHO, COBMECTHO C HaBUTallMOHHOW nH(popmanuen cucremsl ['JIO-
HACC.

IIpesnnenrom Poccuiickont @enepannn 14 suBaps 2014 roga yreepxkaeHsl OCHOBBI TOCY-
JApCTBEHHOM MOJMTUKU B OOJIACTU HCIOJB30BaHUS PE3yJIbTATOB KOCMHUYECKOHN NeATeIbHOCTH
(PKI) B uHTEpecax MoaepHU3aluu SKOHOMUKH Poccuiickoii denepannu v pa3BUTHS €€ PETHOHOB
Ha nepuoA 10 2030 roga. B Hux BnepBble 0opUIIMATBLHO YCTAaHOBIEHO MOHSATHE PE3YyIbTaTOB KOC-
MHYECKON AEATENBHOCTH KaK IPOAYKTOB M YCIIYT, CO3/IaBAEMBIX B IPOLECCE KOCMUYECKOM J1es-
TEJIBHOCTH.
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B GonpmmacTBE pernonoB Poccuiickoit @enepaiuil MpUHATH M HAYAJIK PEaIn30BbIBATHCS
pPErMOHANIbHBIE LIEJIEBBIE MTPOrpaMMbl BHEAPEHUS CITyTHUKOBBIX HABUTALIMOHHBIX TEXHOJIOTHH C
ucnosibzoBanreM cucteMbl ['JIOHACC u UHBIX pe3ysbTaTOB KOCMUYECKOH ESITEIbHOCTH B UH-
Tepecax COLUaIbHO-93KOHOMUYECKOTO M MHHOBALIMOHHOTO pa3BUTHUs cyOnekToB Poccuiickoit de-
Jiepaluy, pa3BUBaeTcs MH(GPACTpyKTypa LIEHTPOB KocMudeckux yciyr. OHaKo, HECMOTps Ha
onpelereHHbIN porpecc B ucnonb3zoBannu PKJI, umeromuecs BO3MOKHOCTH KOCMUYECKON UH-
(bpacTpyKTyphl HCIIONB3YIOTCS HE B OIHOM Mepe. [ToaTomy Temmnbl u Maciitadbl BHeapeHus PKJ
B JIEATEIbHOCTh TOCYJAPCTBEHHBIX OPraHOB YIIPABJICHUS BCEX YPOBHEHM M MacumITaObl UCIOJIB30-
BaHUS KOCMUYECKHUX MPOAYKTOB (YCIIYT) B Pa3IMYHBIX CEKTOPaX SKOHOMHUKH HEOOXOAUMO MOCIe-
JIOBATEJIbHO U CYIIECTBEHHO HApAIUBATh.

Kopnopanueit «PEKO/I» B 2014 roay npoBeneHo aHKeTUpOBaHUE pernoHoB Poccuu c 1ie-
JIBIO OLEHKU 3(PPEKTUBHOCTU UCIIOIB30BAHUS PE3YJIHbTATOB KOCMUYECKOM JAEITEIbHOCTH B UHTE-
pecax MOJEpPHU3ALMH S3KOHOMUKU P® u pa3BuUTHs €€ PETHOHOB.

OLEHKHN 05KHUJIaeMOT0 U PEaIbHOTO BKJIaJa OT UCIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKOU
NEeATEIbHOCTH MOKA3aJv, YTO Pa3pblB MEXKAY 0KMIAEMbIM U PEabHBIM BKJIAJJOM OT UCIIOJIb30Ba-
nus PK/] no-npexunemy Benuk (6ojee 4eM B /iBa pa3a), HO HAMETHIIACh YCTOMUMBAs MOJIOKUTENb-
Hasl TeHICHUHUS K COJIMKEHUIO OLICHOK PETMOHAMHU MOTEHIIMAIBLHOTO U PEaIbHOTO BKJIA/I0B, B TOM
YHClie 32 CYET POocTa MHPOPMHUPOBAHHOCTH M KOMIIETEHIINH B chepe UCTIOIB30BaHUS PE3yIIbTaTOB
KOCMHMYECKOU JI€ATEIbHOCTH.

Ob6ecneuenue 3¢pdextuBHoro ucnonpizoBanus PKJl — 3amaga oOmieHamoHaIsHOTO Mac-
mrada, UMEIoIIas KOMIUIEKCHBIN, MeXPETHOHATBHBINA U MEKOTpacieBo xapakrep. s ee pere-
HUSL HEOOXOJUMO Ha OCHOBE €IUHON TrOCYJIapCTBEHHON MOJUTUKH KOHCOJIUIUPOBATH YCUTUS U
pecypcbl denepanbHbIX OPraHoOB rOCYAApCTBEHHOM BIIACTH, OPraHOB HUCIOTHUTEIHLHOW BIACTH
cyobexToB Poccuiickoii denepannn, OpraHoB MECTHOTO CaMOYIpaBlieHus, OM3HeC-co00IIecTBa,
BCEX 3aMHTEPECOBAHHBIX IOPUIUUECKUX U (PU3NYECKUX JIHII.

OpranuzoBaHHasi Ha CETOAHSIIHUIN IeHb MO 3ruI0i PockocMoca paboTa mo ucnoib30Ba-
Huto PKJ]I B unTepecax MmoaepHusanuu s3koHoMuku Poccuiickoit denepanu u pa3BuTus €€ peru-
OHOB MMEET CHUCTEMHBIH, MPOTrPaMMHO-IIeNIEBON U MHGPACTPYKTYPHBIH XapakTep, o0belInHeHa
€IMHBIM 3aMbICIIOM CO3/IaHUS HAIlMOHATBHON HHPPACTPYKTYphI uctionb3oBanus PKJI ans makcu-
MaJIbHO TIOJTHOTO yIOBJIETBOPEHHUS MOTPEOHOCTEN rOCYJapCTBEHHBIX M MYHUIIUTIAIBHBIX OPraHOB
yIpaBJeHUs, PEANPUATUN U opranuzanuii Poccun paznudnbix Gpopm coOCTBEHHOCTH, OU3HEC-
COOO0IIIeCTBa M HACETICHUS CTPaHBI B MPOJIYKTaxX (yciayrax), Co3/aBaeMbIX (OKa3bIBAEMbIX) C HC-
noas3oBanueMm PKJI.

[IpuopuTeTHHIMU HATIPaBICHUSMU 3TON paOOTHI SABIISIOTCS:

e (opmupoBaHUE CUCTEMBI HOPMATUBHBIX IIPABOBHIX JOKYMEHTOB, PETIaMEHTHPYIOIINX BO-

MPOCHI pa3pabOTKU MPOAYKTOB U OKa3aHUs ycayr ¢ ucnonb3oBanueM PKJI, onpenensio-

IIMX 33/1a4H ¥ TOTHOMOYHSI B 9TOM 00JIaCTH MUHUCTEPCTB U BEIOMCTB, perHOHaIbHOMN BIla-

CTH, MyHUIMITAJUTETOB, TPUHIUIIBI 1 MEXAHU3MbI T'OCYJIapPCTBEHHO-YaCTHOTO MapTHEP-

cTBa B cdepe pa3paboTKu MPOIYKTOB (OKa3aHUs ycIyT) ¢ ucnois3oBanueM PKJI, oneHky

NEeSTeIbHOCTH PETMOHANBHOM BJIACTH, Y4HThIBarouue 3(h()EeKTUBHOCTh HMCIONb30BAHHUS

nmu PKJI, a Taxke npeaycMaTpuBarOINX FOCyAapCTBEHHYIO MOJACPKKY U CTUMYIUPOBA-

Hue s¢pdextuBHOro ucnonb3oBaHus PKJ[ mist rocymapcTBEHHBIX M MYHHIIMTAIBHBIX

HYXK]I;

e pa3BepThIBaHUE U (PYHKIITMOHUPOBAHKME HAITMOHAIILHON UHPPACTPYKTYPHI UCIIOIH30BAHUS

PK]1, Brurrovaroreit Takue 0a30BbI€ 2JIEMEHTHI, Kak HHPPACTPYKTypa IIEHTPOB KOCMHUYE-

CKHX YCIYyT (pEerHOHAIbHBIX, MYHHUITUTIATBHBIX, OTPACIIEBBIX U HHHOBAIIMOHHO-00pa3oBa-

TEJIbHBIX ), UHPPACTPYKTypa AUCTAaHIMOHHOTO 30HaAupoBanus 3emnu (/133), obecrneunBa-

FOIIAst TOCTYN KOHEYHBIX MOJIb30Baresiel K JaHHbIM /(33 1 mpoayKkTam uxX TEMaTUYECKON

00pabOTKH, CUCTEMBI BHICOKOTOUYHOTO MO3UIIMOHUPOBAHUS Ha OCHOBE IJ100abHBIX HaBH-

TaIMOHHBIX CIYTHUKOBBIX CHUCTEM C ()YHKIIMOHAIHLHBIMU JIOMOJIHEHUSIMU, 00€CTICUNBAIO-

I[Me pelleHrne IPUKIAIHbIX 3a7ad B MHTepecax IUPOKOro Kpyra KOHEUHBIX M0JIb30BaTe-
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Jied, a Tak)Ke OCHOBaHHbIE Ha ucnolyib3oBaHuu PKJI cuctrembl MOHUTOpUHIA MPOU3BOI-
CTBEHHOU (XO3SIMCTBEHHON) IESITEIIbHOCTH B OTPACIIAX SKOHOMHUKH M Ha 0CO00 3HAUMMBIX
TEPPUTOPUSX;

COIpsDKEHHE 0a30BBIX 3JEMEHTOB MH(PACTPyKTypbl ucnoib3oBanus PKJ ¢ npyrumu
HaIMOHAJTEHBIMU HH(POPMALIMOHHBIMU PECYPCaMH, OCHOBAHHBIMHU HA IPEUMYIIIECTBEHHOM
ncnosib3oBanuu PKJI, BKiIro4ass rocyJapCTBEHHYIO TEPPUTOPHUAIBHO-PACIPEACICHHYIO
CHCTEMY KOCMHUYECKOro MOHUTOpUHTa Pocruapomera, nHGPACTPyKTypy MPOCTPAHCTBEH-
HBIX JaHHBIX Poccuiickoit @enepaiuu, 6a3oBbie KapTorpaduueckue KOMIUICKTH (ere-
pabHOTO, PETUOHATBHOTO U MYHUIIUTIAJILHOTO YPOBHEH, HHPOPMAIIMOHHBIE CUCTEMBI, CO-
3/1aBaeMble 110 ipoeKkTaM «be3zonacHslii ropoa» u «CucremMa 112y, ennHyro rocyaapcTBeH-
HYIO CUCTEMY MOHUTOPUHIA U IPOrHO3UPOBAHUS YPE3BbIYAMHBIX CUTYalUll, EAUHYIO aB-
TOMATU3UPOBAHHYIO TOCYAAPCTBEHHYIO CUCTEMY 3KOJOTMYECKOT0O MOHUTOPUHIA U APYTUE
nH(popMannoHHbIe cucTeMbl Poccuiickoii denepanum;

(bopMUpOBaHNE CUCTEMBI CTAaHAAPTOB, TEXHUYECKUX YCIOBUN U TEXHUYECKUX TPEOOBaHUIA
K IpoayKTaM (yciyraM), co3/iaBaeMbIM (0ka3biBaeMbIM) ¢ ucrosb3oBanueM PKJI, cosep-
IIEHCTBOBAHUE CUCTEM UX CepTU(UKALIUH, TUIIEH3UPOBAHUS U HE3aBUCUMOM 3KCIIEPTHU3bI,
CO3/IaHHE€ MEPCHEKTUBHBIX TEXHOJOIMM KOMIUIEKCHOTO HH(OpMalMOHHO-HAaBUTAllMOH-
HOro o0OecreyeHuss 1 MOHUTOPHHTA, BKIIIOYasi TEXHOJIOTUU CUCTEMHOTO MOJICITMPOBAHMUS,
cOopa, 00pabOTKH, aHATIN3a, XPAaHEHHUS M UCII0JIb30BaHUS CBEpX00JIbITNX 00beMOB HHPOP-
Mali¥, aBTOMaTHYECKOTr0 paclo3HaBaHUs U CHUHTE3a M300paKeHH, MpeICTaBIeHUe UH-
dbopmaruu B hopMaTax HUPpPOBOI peaTbHOCTU U IPYrHe KOHKYPEHTOCTIOCOOHBIE TEXHO-
JIOTUY;

coznanue Ha ocHoBe PK/I reonndopMariioHHbIX, HH)OPMAIIOHHO-YITPABIISONINX, MOJIE-
JUPYIOUIUX, IPOTHO3HBIX U aHATUTUYECKUX CUCTEM, CUCTEM MOAJIEP>KKH IPUHATHS pellie-
HUH B LENAX UX BHEAPEHUS B JIEATEIbHOCTh OPraHOB rOCYAapCTBEHHOTO U MyHUIIUIIAJIb-
HOT'O YIPaBJICHUS;

o0ecrieueHre UHTErpali U KOMILIEKCHPOBAHUS Pa3HOPOAHON MH(popMaIK (KocMuYe-
CKOI M HEKOCMHYECKOM ) MPU CO3aHI U KOCMHYECKHX MTPOYKTOB (OKa3aHUH KOCMUYECKUX
yCIyT), UX TUIHU3AIMS U THPAKUPOBAHKUE B HEOOXOUMBIX MacIITabax;

(dbopMHUpOBaHUE YCIOBUH ISl AMHAMUYHOTO Pa3BUTHS BHYTPEHHETO PHIHKA KOCMUYECKHX
IPOAYKTOB (YCIYT), B TOM YHUCIIEe B3aUMOJIEHCTBUE C 3apyOeKHBIMU OIlEpaTOpaMH KOCMU-
YECKHX YCIIYT, MHTETPaLUs C CETSMU MUPOBBIX OIIEpaTOPOB KOCMUYECKUX U FreonH(popMa-
LIUOHHBIX YCIIYT, a TAKXKe CTUMYJIMPOBAHUE Yy4acTHs OM3HEC-COO0IEeCTBa, HAyYHbIX U 00-
pa30BaTeNbHBIX OpraHu3alnii, 00IIECTBEHHBIX 00bEJMHEHUI 1 HEKOMMEPUECKUX OpTraHu-
3anuil B pa3paboTke, 00CYKICHUH U MPUHATUH pelleHnit B cepe ncnomnbzobanus PK/I.
OpnuM U3 Hanbolee BaXKHBIX HAIMPaBICHUN TOCYIApCTBEHHOM MOJIUTUKH B OOJIACTH HC-

IIOJIb30BAaHUS PKI[, KOTOPOMY B HACTOAIICC BpEMs YACIACTCA HanOoJee MMpUCTAJIbHOC BHUMAHUC
CO CTOPOHBI PYKOBOACTBA CTPAHEI, ABJIACTCA q)OpMI/IpOBaHI/Ie CHUCTCMBI ITIOATOTOBKH U ITOBBLIIICHU S
KBaJ'II/I(l)I/IKaLII/II/I COOTBCTCTBYIOIINX CIICTIUAIIMCTOB. HOBTOMy B 9TOM HAITPABJICHHUU IIPOBOAUTCS HE
MCHCC aKTHBHas pa60Ta C y4aCTHUEM BCAYIIHNX BY30B CTPpAHbI:

co3fanue HHGPACTPYKTYPBI HEMTPEPHIBHOTO 00pa3oBaHus B 001acTH ucmoiab3oBanus PK/]
C Y4acTHEM BBICIINX, CIIEIUAIBbHBIX U 00IIe00pa30BaTEIbHBIX YUEOHBIX YUPEKIACHUI, B
TOM YHCJIE OTPEETICHUE HAMPABICHUM, CIIEIIMAILHOCTEH, CrieManu3aiii u pa3paboTka
roCyJapCTBEHHBIX 00pa30BaTEbHBIX U MPO(ECCUOHATBHBIX CTAHIAPTOB;

(dbopmMupoBanre UHPPACTPYKTYypbl HHHOBALIMOHHO-00pa30BaTEeNbHBIX IIEHTPOB KOCMUYE-
CKUX YCIyT (IIKOJbHBIX, YHUBEPCUTETCKUX) B 0A30BBIX U PETHMOHANBHBIX BBICIIUX y4eO-
HBIX 3aBEJICHUSX U 0011e00pa30BaTEIbHBIX YUPEKACHHSIX;

JpYTrAM HaIPaBICHUSIM.

46
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TOURIST AND RECREATION RESOURCES OF ALTAI REPUBLIC FOR
THE DEVELOPMENT OF THE TOURISM INDUSTRY

E.S. Belchekova, 1.M. Savchenko
Gorno-Altaisk state university
Gorno-Altaisk, Russia

Abstract. Development of the tourism industry is a priority for the region. The article deals
with the tourist and recreational resources of Altai Republic, their participation in the formation of
the tourism product as well as the possibility of their further usage.

AHHOTanus. PazBurre TypuCTCKON MHIYCTPUH ABJISIETCS IPUOPUTETHBIM HAIIPABICHUEM
pa3BUTHs peruoHa. B craThe paccMaTpuBaroTCsl TYpUCTCKO-pEKpeallMoHHbIe pecypcbl Pecry6-
JUKU ANTail, uX ydactue npu GopMHUpPOBAaHUM TYPUCTCKOTO MPOAYKTA, a TAK)KE BOZMOKHOCTH MX
JAJIbHENIIETO IPUMEHEHUS.

KuoueBsble cioBa: ['opHbIil AnTaid, Typu3M, TYpPUCTCKO-PEKPEALIMOHHBIE PECYPCHI, pa3-
BUTHE TYPUCTCKOW OTPACIIH.

CoBpeMeHHass HHOYCTpHsI TypyU3Ma — 3TO OJJHa U3 CAMbIX BBICOKOJOXOJHBIX U TMHAMUYHO
Pa3BHUBAIOIIMXCS OTPACICH MUPOBOTO XO03SUCTBA. DPPEKTUBHOCTh MHBECTUIIMOHHBIX BIIOKCHHIA
B chepy TypusMa cpaBHMMA C 3PPEKTUBHOCTHIO BIOXKEHUN B aBTOMOOUIIECTPOCHHE U HeTera3o-
JOOBIBAIOIILYIO TPOMBIIIJIEHHOCTHI0. BO MHOTHX pernoHax pa3BUTHE TypU3Ma SIBISETCS IPUOPHU-
TETHBIM HarpaBiieHUEM B (POPMUPOBAHUN SKOHOMHUYECKOM M colMaibHON MonuTUkH. B Pecmy0-
TuKe AnTail Typu3M SIBJISIETCSI BEAYIEH OTPAcibi0 SKOHOMHUKHM U BaXXHBIM UCTOYHHKOM J10X0/1a
HaceJIeHUs U pecnyOIMKaHCKOro OFO/IKeTa U BBICTYNAET CBOEOOpa3HbIM KaTaJM3aTOPOM COLM-
QJIIbHO-KOHOMUYECKOI'0 Pa3BUTHsI PETHOHA: CO3JIAaeT JOIOJIHUTENbHbIE pabdoune MecTa, OKasbl-
BaeT OI'POMHOE BIMSIHME HAa TaKHUE KJIFOYEBBIE OTPACIN YKOHOMMKH KaK CBSI3b, TPAHCIIOPT, CEJlb-
CKO€ XO3SCTBO, CTPOUTENLCTBO. OOsA3aTEIbHBIM YCIOBUEM OCYUIECTBIIEHUS TYPUCTCKOTO OM3-
Heca SIBJISIETCS HaJM4Yue YeThIpeX OCHOBOIIOJIAralolIMX KOMIIOHEHTOB: KamuTalla, TEXHOJOTHUH,
KaJI[pOB U TYPUCTCKO-PEKPEAlMOHHBIX pecypcoB [Manbcka, Xyno, 2012]. B nanHoii rpymme oco-
OyI0 pOJib 3aHMMAIOT TYPUCTCKO-PEKPEAIIMOHHBIE PECYPChI, KaKk 0a30BbIil, COCTABISIONIUN ecTe-
CTBEHHYIO OCHOBY (hopMupOBaHUs chepbl TYpUCTCKO-PEKPEAIMOHHBIX YCIYT.

PackpbITh METO/I0JIOTMYECKYIO0 CYIIHOCTh TOHSATUS «TYPUCTCKO-PEKpEallMOHHbIE pe-
CYpChI» TBITAIUCH Pa3IMuHble Teorpadbl, SKOHOMHUCTBI M YU€HbIE JAPYIMX CHELHaTbHOCTEH.
Cpenn Hux A.B. I'mnOyra nu A.I'. Me3eH1ieB, OHU ONPEAENAOT TYpPUCTCKO-PEKPEalMOHHbIE pe-
CYpChl Kak OOBEKT U SBJICHHS NPUPOIBI U KYJIbTYphl, KOTOPbIE MOT'YT OBITh UCIIOJIb30BaHbI IS
pEKpeaioHHON JesITeIbHOCTH YeJIOBEKa MPHU OIPEIEICHHBIX COLMAIBHBIX, SKOHOMUUYECKUX U
TexHndeckux ycnoBusx. M.II. Manbkckas B cBoeM Tpyzae «Typuctuueckuii Ou3Hec» 1Mo TypUCT-
CKO-pEeKpEaIiOHHBIMH pecypcaMy IOHUMAET UCTOPUKO-KYJIbTYpPHBIE U IPUPOJIHBIE peKpeaIioH-
HBIE PECYPCHI, TAKXKE aBTOP U3y4yaeT TYPUCTCKUN OU3HEC U €ro COCTABIISIONINE.

B ycnoBusix akTHUBHOIO Pa3BUTHSI BHYTPEHHETO TypU3Ma, HEOOXOIMMO MOJIPOOHO pac-
CMOTPETh TYPUCTCKO-pEKpealnoHHble pecypchl PecriyOnuku Antait 1 BO3MOXXHOCTH MX TpPHUMeE-
HEHUS [T pa3BUTHS TYPUCTKOM oTpaciu. HacTosias TeMa akTyanbHas B BULy CKJIa IbIBAIOIINXCS
SKOHOMMUYECKUX TEHJEHIINM, KOTOPBIE 3aCTaBUIIN POCCUMCKUX TYPUCTOB IIOBEPHYTHCS B CTOPOHY
BHYTPEHHET0 TYPUCTCKOTO PhIHKA.
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Pecny6niuka Anrtaii — pernoH Ha rore 3amagHoit Cubupu Poccnu, koTopast pacnoiiokeHa B
neHTpe EBpasuiiCKOro KOHTHHEHTAa Ha CTBIKE YETBIPEX TOCYNApCTB, KYJIbTYPHBIX MUPOB H IIPH-
pOAHBIX 30H. ['OpHBIN AnTail pacnoyiokeH B CPEAHEH MOJI0CE CEBEPHOT0 YMEPEHHOTO KIUMAaTHU-
YECKOIO I105ICa U XapAKTEPU3YETCsl YHUKAIIHBIMU TYPUCTCKO-PEKPEAlMOHHBIMU PECYpCaMU. KH-
BOMMCHBIMHU JaHImAa(TaMH, BBICOKUMHU TOPHBIMU CHCTEMaMHM, PEKaMHu, 03epaMH, apXeoJornye-
CKUMHM namsaTHUKaMu. OOnajast »KUBOIMCHBIMU NIPUPOJIHBIMU M TYPUCTCKUMU pecypcaMu, Antai
BBIJIBUTAETCS HA POJIb TYPUCTCKOTO IEHTpa He Tonbko Cubupu, Ho 1 Poccun [Ilyukun, 2002].

OnHMM HMX BaXKHBIX BHJIOB PEKPEALMOHHBIX PECYPCOB AJNTas ABJIAIOTCS €ro KIMMaThye-
CKHE peCypChbl — COBOKYIIHOCTb I1OTI'0J], IPUTOIHBIX JUIsl PA3IMUHBIX BUJIOB OoT/AbIXa. KiinMaruye-
ckue ycaoBus ['opHoro Anras cuutaroTcsi 01aronpusTHBIMUA M CHOCOOCTBYIOT Pa3BUTHIO JIETHETO
U 3UMHETO BUJIOB Typu3Ma. Kiumar peruona siisieTcss KOHTUHEHTAJIbHBIM C KOPOTKUM >KapKUM
JeToM (MIOHB — aBryCT) M XOJIOJHOM MPOTsHKEHHOW 3uMoii (HOosOps — MapT). Penbed obOpasyer
BEPTUKATBHYIO KIMMATHYCCKYIO 30HAIBHOCTh — 30HY HH3KOropHoro kiuMata (10 500-600 m.),
30Hy cpeaneroproro kiaumara (ot 500 mo 1500 metpoB u Ooiiee), U OKa3bIBACT CYIIECTBEHHOE
BIMsIHUE Ha KnuMaT PecyOnuku Antaid. CpeaHerogoBasi TeMieparypa KojaedaeTcs B mpeaenax
ot +1°C, Ha ceBepHBIX U 3aMaJHBIX OKpanHax, 10 -6,7 °C B BEICOKOTOPHOM 30HE. bosbioe kom-
YeCTBO OCAJKOB BBINAJAa€T BO BTOPOH MOJIOBUHE JieTa. MUHUMYM NPUXOIUTCS HAa SHBAph, MaKCH-
MyM Ha ut0J1b. CHEXHBIH IIOKPOB yCTaHABJIMBACTCS B KOHIIE OKTAOp, Havane Hos10ps. Ha knumar
PecnyOnuku Anrtaii oka3piBaeT BIUsHUE 0OMIIME COTHEUHOM sHepruu. [1o KoamdyecTBy 4acoB coi-
HEYHOro cusHus, ['opHelii Aunrail npeBocxoauT KypopTsl Kaskasza, Kpeima u IlIBelinapun.
Haubonpiiee unciio 4acoB COTHEUHOTO CUsiHUS 0TMe4eHO B Komr-Arade — 2573 gacos.

Knumar Anras cuuraercs nedeOHbIM. B UemanbckoM paifoHe paciosiokeH eTMHCTBEHHbIN
Y YHUKAJIBHBIA TyOepKyne3nblii canatopuii Cubupu u [lansnero Boctoka. OcoOyro posb B jede-
HUU UIPAIOT MHCOJIALMS, KIIMMaTH4YecKue (PakTOpbl HU3KOTOpbsl M COCHOBBIH JieC, KOTOPBIH HcIia-
psier B atmocepy rbupHbie coenuHenns. Jlanapie 3UpHbIE COSTUHEHNS TOHU3UPYIOT U OJiaro-
IIPUATHO JEHCTBYIOT HA LICHTPAJIbHYIO HEPBHYIO CUCTEMY, IbIXaTENbHbBIN U CEPIEYHO COCYIUCTBIN
LEHTP, TAK)KE CIIOCOOCTBYIOT Pa3KMKEHUIO MOKPOTHI U €€ OTAeNeHUI0. FIMEHHO 13-3a BBICOKOIO
COoJIepKaHusl B BO3/yXe B3Becel 3(pUpHOro macia COCHOBBIX JIECOB, TOPbI AJTasi MIPHOOpPETAIOT
roxry6oii usetr. B Uemane rpo3sl OBIBAIOT € Mast IO CEHTSIOPH — 9TO OJIarONPHUATHO CKA3bIBACTCS HA
4uCcTOTE BO3AYyXa. CaHaTOpHUil UMEET BBICOKMI PECYPCHBIN KIIMMATO-KypOPTOJIOrMYE€CKUH ITOTEH-
uan.

[ToMuMO KJIIMMaTHYECKUX PEKPEALMOHHBIX PECYPCOB BaXKHYIO POJIb B TYPUCTCKOM OHM3HECE
UTparoT penbed u manamadTe. AnTail - BRICOKOTOPHBIN peruoH, riae 88 % TeppuTopuu 3aHUMAIOT
TOpHbIE XpeOThl, KOTOPBIE Pa3/ieIeHbl Y3KMMHU U IITyOOKUMU JoJIMHaMU pek. OCHOBHBIE, HanboJee
BbIcOKHE XpeOThl pecnyosuku: Karynckuit (4506 m.), CeBepo-Uyiickuii (10 396 m.), Cailiitorem
(1 3499Mm.). JlanamadTel nepexoaaT OT MIOCKUX CTenel K BBICOKOTOPHBIM XpeOTaM U IMHKaM.
JlanamadT aTTpakTUBEH M pa3HOOOpPA3EH — 3/1€Ch COCPEAOTOUEHBI PAa3INYHbIE IPUPOIHBIE 30HBI
(BBICOKOTOpHBIE CTENH, KAMEHHO-JIUIIAHUKOBBIC IYCTHIHH, Talra, ajJblIUICKUE JIyra, aublnii-
CKHE JIyTa, HeTaloIue JIeAHUKH ). HeoHOpOoIHbIH TaH[IadT MPUBICKAET TYPUCTOB KHUBOIHCHBIM
nen3axaMu, YUCTBIM BO3yXOM.

Heonnopoanslit xapaktep jgaHamagpTOB ONpeaeseT pa3sHooOpa3ue U YHUKAIbHOCTb pac-
TUTEJILHOIO MUpA: Ha OTHOCUTEIbHO HEOObII0M TeppuTopun Pecybmuku Anrail nmpouspacraer
3HAYUTEJIbHOE KOJIMYECTBO Pa3IMYHbIX BUAOB pacTeHUIl. Ha 10)HON yacTi pernoHa npeo0ianator
KaMEHHUCTBIE CTEIH, 3/1€Ch IIPOU3PACTAIOT YCTOMUUBBIE K 3acyxe pacTeHus. Ha roro-Boctoke nana-
madT MOJIYIYyCThIHHAS, pACTUTENIBHOCTh CX0%Ka ¢ coceAcTByronel Monronuei. ['ycras uepHeBas
Taiira pacroyokeHa Ha TOPHBIX MacCUBaX CEBEPO-BOCTOKA, a HA CEBEPE NMPEUMYIIECTBEHHO JIEC
MIpeICTaBIeH COCHOBBIM JiecoM. CHOUPCKUI KeJlp, KOTOPBIN YCTONYMB K XOJIO1y ¥ PE3KUM CMEHaM
TEMIIEPATYPHI, 3aHUMAET BBHICOTHBIH TO5IC.

['unporpaduueckas cetb Anrtas HacuuThiBaeT okosio 20188 BOJOTOKOB IPOTSHKEHHOCTHIO
6onee 625,5 ThIC. KM. M OKOIO 7 ThIC. 03ep, obwieii miomansio 6onee 600 km3 [Casuenko, 2010].
Haubonee xpynusie pexku — Karyns, Uys, bus. Camoe 6ombioe ozepo — Tenerkoe, B KOTIOBUHE
o3epa BMemaetcs 40 kM3, IpecHoit BOJIEI.
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Jl1s yMEeHbLIEHHS] aHTPOIIOTEHHON HArpy3KH U COXpaHEHUsI IPUPOIHO-PECYPCHOIO MOTEH-
1yana ObUTH CO3/1aHbl 0c000 oxpansiembie mpupoanbie Teppuropun (OOIIT). Obmas miomams
OOIIT ¢enepanbHOr0 M PETMOHATBLHOTO 3HAYCHHS cocTaBisieT 25% ot miomanu Pecrybnuku
Antaii. OOIIT denepasibHOrO 3HAYCHUS TPEICTABICHBI IBYMsI TOCY/IapCTBEHHBIMHU 3aIIOBEIHH-
Kamu (AnTaiickuii 6nocepHslii 3anoBeaHuK, Karynckuii 6nochepHblii 3aoBeIHNK ), HAIIMOHATIb-
HbIM mapkoM «Caitmroremckuii» u ['opHo-Aunraiickum 6otannyeckum cagom. K OOIIT perwo-
HAJIBHOTO 3HAYEHUSI OTHOCSTCA JBa TOCYAAPCTBEHHBIX NMPHUPOIHBIX OMOJIOTMYECKHX 3aKa3HUKA
(Cymynbruackuid u lllaBauHCKHIA), YeThIpe MPUPOIHBIX Mapka «30Ha MOKOS YKOK», «Yu-DH-
MeK», «Ak Yomymmnay, «benyxa» u 43 namarauka npupoas! [[morko, Canbaresa, 2013].

B 1993 rony Anraiickuii 3aroBeqauk, KaryHnckuii 6nocdepHbliii 3a110BETHUK, TUIATO Y KOK,
r. beryxa u o3epo Ternelkoe B cocTaBe €IUHOTO TEPPUTOPUATLHOTO 00BbEKTa «ANTaid — 30JI0ThIC
ropbl» OBUIM BKJIIOUEHBI B criucok Becemuproro npupoanoro Hacienus FOHECKO. Dkonoruye-
cKkas monuTuka PecryOnmku Antaii HampaBieHa Ha cOXpaHeHue mpupoabl I'opHoro Anrast ¢ ero
YHHUKAJIbHBIM JIAHIIAPTHBIM Pa3HOOOpa3ueM U MPUPOJAHBIMU 00bEKTaMH 00IIEMHUPOBOI0 3HAYe-
HUSL

OcoOyto posib npu GOPMUPOBAHUU TYPUCTCKOTO MPOAYKTA UIPAIOT UCTOPUKO-KYIbTYp-
HBIE PEKpEalMOHHBIE PECYPCHI, KOTOPBIC YIOBIETBOPSIOT KYJIbTYPHO-TIO3HABATEIbHBIE TOTPEO-
HOCTHU TYPHUCTOB. ICTOPUKO-KYIIbTYpHBIE PEKPEaLMOHHBIE PECYPCHI — 3TO MAMSATHUKUA MaTepUaIIb-
HOM M JTyXOBHOH KyJBTYpbl, KOTOpbIE OBLIM CO3/1aHbl B IIPOLIECCE UCTOPUUECKOro pa3Butus. B
TPYyNIy UCTOPUKO-KYIbTYPHBIX PEKPEAMOHHBIX PECYPCOB OTHOCSTCS MaMSITHUKU UCTOPHH, ap-
X€O0JIOTHH, apXUTEKTYPhl, HCKYCCTBA, IAMATHUKHU MaTepUaIbHON U 1yXOBHOU KYJIbTYpbI, KOTOpBIE
MIPUBJIEKAIOT OTPOMHOE KOJIMYECTBO TYPUCTOB. B pa3BUTHIX CTpaHax 3TO INIaBHBIN BUJ TYPUCTCKO-
pPEKpeaMOHHBIX PECYPCOB: MHOTHE CTPaHbl, HE 00J1aJa0LI1e BBICOKUM YPOBHEM aTTPAKTUBHOCTU
Y YHUKaJBbHOCTU MPUPOJIBI, Pa3BUBAIOT PErHOHAIBHBIA TypHu3M Onaroaaps 0oraromy HCTOpHUue-
CKOMY IpPOLUIOMY, OOIIEU3BECTHBIM JOCTONPUMEUATEIbHOCTIM COBPEMEHHON apXUTEKTYpbl U
KynbTypbl. PecriyOnmka AnTail 6orata HCTOPUKO-KYJIbTYPHBIMU PEKPEAIMOHHBIMH pecypcaMu U
o0JiajjaeT YHUKAIBHBIM HacleIneM TyXOBHOW M MaTepualbHOW KyabTypsl. 1o cocrostamio Ha 1
okTs10ps 2013 rona 3adukcupoBan 2081 00BEKT KyJIBTYPHOT'O HACIEAUS — 3TO THICSYH apXeoyo-
ru4eckux naMmsaTHUKOB aatupoBanubie |1 — Il Teic. mo H.3. OCcoOBI HHTEpEC MIPEACTABISIET Tpa-
IUIMOHHAs TyXOBHAas KyJlbTypa, MPeACTaBICHHAs TPAIUIIMOHHBIMU MIpa3AHUKaMu Yaea baupam
u urpamu In-OlibiH.

TypusM B nIepBYIO 04epeb CBA3AaH C 0310POBIEHUEM, KOTOPOE OCYLIECTBIIAETCS MPH I0-
MOIIM OaJTbHEOOTHYECKUX pecypcoB. balbHeonornueckne pecypesl — NpUpogHO-IeueOHbIE Be-
LIECTBA, KOTOPbIE MCHOJB3YIOTCS Il HE MEAMKAMEHTO3HOTO JieueHHus. J[aHHBIA BUJ PECYpCOB
Y4acTBYET B HENPEPHIBHOM IIPOLECCE BOCCTAHOBIEHUS YMCTBEHHBIX CHOCOOHOCTEH, ICHUXHYe-
CKOT'O COCTOSIHUS ¥ (PU3MUYECKUX CHJI OTIBIXAIOLIHX.

B Pecnybnuke Antail 6ambHEONOTHYECKUE PECYPCHI COCPEIOTOUYEHBI B BUJE JIEUEOHBIX
MUHEpaIbHBIX BOJA M Trpsi3ell. MUHepanbHbIE BOJbI BCTPEUAOTCS MOBCEMECTHO HA TEPPUTOPUU
PecniyOnuku Anraii. Hanbonee nonysisipHbIMM HCTOUYHUKAMHU SBISIOTCS — byry3yHckuii, Yaran-
y3yHcKu# 1 JkymanuHckui. Byry3yHCKuit HCTOUHMK MTpeICTaBIseT cOO0M HUCXOAIUI paccpe-
JOTOYEHHBIN BBIXOJI TPEUIMHHO-KAPCTOBBIX BOJ. Bosa ncTouHuka sgBiseTcss TMIpOKapOOHATHO-
KaJIbIIMEBO-MarHUEBOMH, COJEPKUT KPEMHUEBYIO KUCIOTY U (GTOP U UCHOJIb3YyeTcs IS JISUeHUs
SI3BBI JKEJTyJIKa, TacTpuTa, Oose3nel rias. BoaHsiii uctounuk Yaran-y3yHCKHUH - pOAHUK HUCXO-
nsuiero tumna. [lo XumMuueckomMy cocTaBy Bojia HCTOUHUKA THAPOKAPOOHATHO-CYIh(aTHO-MarHu-
€BO-HaTpHEeBasi, MaJJIOMUHEPAIN3UPOBAHHAS, POJHUK IPUMEHSETCS IPH JICYEHUH TTIa3HbIX 00JIe3-
Hell. JKyMaJIMHCKUHM TETUIBIA KITIOY 10 XMMUYECKOMY COCTaBY MOKET OBITh OTHECEH K PaJioHO-
BBIM BOJIaM MPOCTOI0 COCTaBa M MOKa3aH K HapyKHOMY OalbHEOJIOrHYeCKOMY JICUEHHUIO.

JleueOHbIe Tps13u AnTast peIcTaBIeHbl MJIOM MaHXEpOKCKOTo 03epa ¢ 3arnacamu 50
THIC. M® U TIPECHOBOIHBIM TIMHUCTHIM 11oM O3epo-KypeeBckoro MECTOPOKISHH)S C 3aIacamMu 35
thic. M°. [TepCHeKTUBHBIM IS JIeUeHHs] MECTHOTO HACENeH s IPU3HAeTcd MaHKepOKCKOE MeCTO-
POXKIECHHE.
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YHUKanbHBIC U aTTPAKTUBHBIC TaHAMAPTHI, KOM(MOPTHBIE KIMMATUYECKHE YCIOBHUS, Ta-
MSATHUKU MPUPOABI U KYJIBTYpPBI, THApOrpadus 1 peabed co3qat0T UCKIIOYUTEIBHO OIaronpusr-
HBIE YCJIOBHS JIJIsl pa3BUTHUS TYPUCTCKOM nesitenbHocTH. Cerogus B 'opHoM Auntae, Kak Ha TeppH-
TOPUHU C COXPAaHEHHBIMU YHUKAIBHBIMU JaHAIIapTaMu, HanOoJiee pa3BUT aKTUBHBIN BUJ] TYpU3Ma.
Penbed OmaronpusTCTBYET COBEPIICHUIO CIOPTUBHBIX MYTEIISCTBUN JTFOOON KATETOPUU CIIOKHO-
CTH TI0 MEIIEeXOJHOMY, JTBDKHOMY, BEJIOCHUIIEAHOMY U aBTO-MOTOTYpU3My. Peku OTKpbLIM 00JIb-
II1e BO3MOYKHOCTH JJIsl Pa3BUTHSI BOJHBIX BUIOB Typu3Ma [ Kimumoga, [llapabypa, 2010]. Oxnako,
TypU3M — crienu(puuecKkuid BUj 1eATEIbHOCTH, KOTOPbIM HaXOIUTCS B 3aBUCUMOCTHU OT MOTOJIHBIX
ycioBuid. BenencTBue 3Toro, HE0OXOIUMO yIEIUTh 0CO00€ BHUMAaHHE BOMPOCY PA3BHUTHS Jie-
4eOHO-pEKPEaIMOHHOTO TypHU3Ma.

B nocnennue ronsl cdepa TypUCTCKO-PEKPEaAlMOHHBIX YCIYT CTajla OAHOW M3 CaMBIX JTH-
HAMUYHO Pa3BUBAIOLIUXCS OTpacieil MUpoBoro xo3siicTBa. JJanHas cdepa ocHOBaHa Ha 11€JIEBOM
Y pa3yMHOM HCIIOJIb30BAHUH TYPUCTCKO-PEKPEAMOHHBIX pecypcoB. CyTh TYPUCTCKHUX PECYpPCOB
- 00BEKTHI TYPUCTCKOTO HHTEPECca, KOTOPhIE MOTEHIIUAIBHO CIIOCOOHBI YA0OBIETBOPUTH MOTPEOHO-
CTH JIIOJICH, BO3HUKAOIINE B mpoiecce Typu3ma. CyIecTBYIOT pa3IMuHbIe KIacCH(PUKAIIUU TY-
PHUCTCKO-PEKPEAMOHHBIX PECYPCOB, KOTOPBIE MO3BOJISIFOT BBIIEIUTh OCHOBHBIE UX BUBL. TypHcCT-
CKO-PEKpEAIIMOHHBIE PECYPCHI SBIISAIOTCS HAIMOHAIBHBIM COCTOSIHUEM CTPaHbl, UX Pa3BUTHE HI-
paeT OrpOMHYIO0 COLIMAJIbHO-3KOHOMHUYECKYIO POJib: OHO HAIIPaBJIEHO Ha YJIy4YlIEHUE 3J0POBb
JIIOAEH, UX SMOIMOHAIBHOIO COCTOSIHUS U COAEHUCTBUE UX JYXOBHOMY Pa3BUTHIO.
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Abstrakt. Starting from the theoretical approach, considering the idea of natural disasters
and its individual elements, the emphasis is placed on consideration of natural disasters defined by
the Spatial Plan of the Republic of Serbia as the highest planning document. The Regional Spatial
Plano of Autonomous Province of VVojvodina and Spatial plan of Beo¢in municipality, as well as
The Law on Emergency Situations of the Republic of Serbia are took into consideration. The
intention is to show the extent to which natural disasters are a factor of defining the spatial
development in the area of Beoc¢in municipality. BeoCin has specific geographical location in the
northern foothill of the FruSka Gora mountain, directly connected to the banks of the Danube
River. Such a position, with its phisical geographical characteristics have been the factor of
occurence of a number of hazards - forest fires, floods, flash floods and landslides in relatively
small area.The aim of this study is to, through the analysis of certain natural disasters, learn about
the extent of their impact on the overall state of the environment in the territory of the Municipality.

Key words: natural hazards, spatial planning, Beo¢in, Serbia

Introduction

Hazards occur as a natural phenomenon (without human influence), the occurrence of
anthropogenic phenomenon (caused by human activities) and those natural disasters that are
intentionally caused(Group of authors, 1985). In this study the focus is placed on natural
phenomena as natural disasters that threaten and influence the human environment. ,, Humanity in
the past and in present is facing numerous natural disasters, which show the nature's ‘power' and
threatens planetary security. Natural disasters are natural phenomena that occur due to the effects
of natural forces manifested in the emergence of an earthquake, fire, flood, drought, snow
avalanches, lightning storms, landslides, wuthering winds, volcanic eruptions, etc.” (Jbymtuna,
Knexesuh-Jlykuh, 2013). Natural hazards are becoming increasingly significant, and they could
be observed as Natural disaster system that consists of hazard-formative environments, hazards
and hazard affected bodies (HABS) on the earth surface (Shi 1991)*. Statistical data show that the
most common natural disasters are: floods (40%), tropical cyclones (20%), earthquakes (15%) and
drought (15%) (I"aBpunosuh, Jb., 2007).

The importance of the issue of natural disasters is evident from a document that was created
by the European Union for Physical Planning (ESPON), in 2006. According to this report, Natural
hazard is defined as an extreme natural event (of the average environmental, meteorological,
hydrological or other natural conditions) that is statistically rare (<10 or 90 percentile) at a
particular place and time. A natural hazard can be a source of risk but does not necessarily imply
potential degree or frequency of occurrence. A natural hazard produces risk only if exposures
create the possibility of adverse consequences. In this document as significanelements are
outlined: preparedness, reaction, recovery. As an important plan in regional planning, there is a

1 Both authors cited byZhou at al (2010) Resilience to natural hazards: a geographic perspective Nat Hazards (2010)
53:21-41 DOI 10.1007/s11069-009-9407-y
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task of settling the spatial or physical structure and development by drawing up regional plans as
an integrated part of a formalized planning system of a state. Regional planning is required to
specify aims of spatial planning, which are drawn up for an upper, state or federal statewide level.
The regional level represents the vital link between a statewide perspective for development and
the concrete decisions on the land use taken at local level within the land-use planning of the
municipalities.

Starting from a theoretical approach, considering the idea of natural disasters and its
individual elements, the focus is on the consideration of natural disasters defined by the Law on
Emergency Situations, the Spatial Plan of the Republic of Serbia, Regional Spatial Plan of AP
Vojvodina, Spatial plan of special purpose area FruSska Gora and the Regional Plan of the
Municipality of Beocin. The intention is to show the extent to which natural disasters are a factor
defining the spatial development of the area BeoCin. The aim is that through the analysis of some
natural disasters, one learns the extent of their impact on the overall state of the environment in
the area of the Municipality.

Legislative and spatial planning regulations in the function of enhancing the protection
from natural disasters

Law on Emergency Situations of the Republic of Serbia regulates the activity, proclaiming

and management of emergincy situations. Also, the Law defines the system of protection and
rescue of the people, material and cultural resources and the environment from natural disasters,
technological accidents - accidents and catastrophes, the consequences of terrorism, war and other
major disasters (natural disasters and other catastrophes). It defines the competences of state
bodies, autonomous provinces, local government, participation of the police and the Serbian Army
in protection and rescue. It also claimes the rights and duties of citizens, companies and other
entities in connection with emergency situations. The law inlcludes as well the organization and
operation of civil protection in the rescue and natural disaster and other disasters, financing,
inspection, international cooperation and other issues (Official Gazette of the Republic of Serbia,
111/09, 92/11, 93/12).
According to this law, a natural disaster is an event of hydrometeorological, geological or
biological origin, caused by the action of natural forces (such as earthquakes, floods, torrents,
storms, heavy rain, atmospheric discharges, hail, drought, landslide or landslides, snow avalanches
and applied extreme air temperatures, ice accumulation on the water), epidemics, outbreaks of
infectious animal diseases and the occurrence of pests and other natural phenomena of major
proportions that could endanger the health and lives of people and cause severe damage.By this
Law all elements relating to: entities that make up the system of protection and rescue (starting
from the individual, over the community and state authorities, as well as NGOs and business
organizations, the Serbian military, police, civil protection, et al.), principles for the protection and
rescue (the right to be protected, solidarity, public information, preventive care, responsibility,
gradualism in the use of power and resources). According to the Law on Emergency Situations of
the Republic of Serbia, the National Strategy for protection and rescue in emergency situations
was developed (Official Gazette of RS no. 86/2011). The Law on Emergency Situations is also
competent for regulating urban measures of protection?.

Natural disasters and measures of protection, as well as the concept of spatial planning and
protection from natural disasters, were covered by the existing spatial planning documents. They
can be found in the Spatial Plan of the Republic of Serbia, Regional Spatial Plan of AP Vojvodina,
the Spatial plan of special purpose area FruSka Gora, the Development Strategy and the Regional
Plan of Beo¢in municipality.

2 In preparing planning documents, companies and other legal entities that are authorized for preparation and execution
of spatial and urban plans, are required to obtain information of specific demands, from competent services, in order
to determine measures of protection against natural disasters. These measures need to be incorporated in the docu-
ments.
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According to the Spatial Plan of the Republic of Serbia (Chapter entitled ,,Natural disasters
and technological processes®) ,,territory of the Republic of Serbia is exposed to the risk of natural
disasters and technological accidents. The degree of vulnerability varies depending on the type of
disaster or accident, but is sufficient to cause significant impacts, threaten health and lives of the
people and cause severe damage to material goods. Spatial planning and development, from the
standpoint of providing protection from natural disasters and technological accidents, is an integral
part of the planning, development and protection of the area.Taking into account the natural
characteristics of the territory of Serbia, the most important potential risks from disasters, caused
by natural and anthropogenic factors, are determined to be the lithospheric (seismism, landslides),
weather (hail-storm, drought), hydrological (flood), biological (forest fires) and technical and
technological disasters. Vulnerability of the area to seismic activity, as well as the instability of
land slopes, is an important factor in the planning area and defining land use, as well as in
determination of the degree of concentration of physical structures and infrastructure.Currently
there is no official Cadastre of landslides in the territory of Serbia, which is essential document
for defining the land use.This confirms the lack of interaction between spatial planning and
prevention of risks from natural disasters. In this regard, within the Spatial Plan of the Republic of
Serbia, in the chapter entitled "Concept of protection against natural disasters", the drafting of the
Cadastre of the area endangered by natural phenomena such as natural disasters is predicted in a
function of improving spatial planning system. This is the proper way to create the list of points
(zones) of risks, probability of hazard occurrence, extent and consequences of hazards, which
could be the basis for definition of measures for protection priorities in the spatial planning process
of Serbian territory. It also has the goal to providean insight into a proper assessment of the degree
of vulnerability of the space. Moreover, the plan strategic priorities are outlined, such as mapping
(production of reference maps of natural disasters on the territory of Serbia, seismic movements,
erosion, ect.) and the production ofcadastre of unstable areas. It also predicts the establishment of
the Republic Agency for the protection of natural disasters, the adoption of the Law and the
Strategy of the Protection, etc. )2,

As a spatial plan of a higher order of importance for the observed space (in line with the
Spatial Plan of the Republic of Serbia) is the Regional Spatial Plan of AP Vojvodina (2011). The
part of the Plan relating to natural disasters, singled out all the natural phenomena, with locations
of their occurrence in the territory of AP Vojvodina. So, when it comes to landslides, particularly
the wider area of Fruska Gora area is emphasized. The same situation is observed when it comes
to the occurrence of torrential flows and erosion. Also, when talking about the dangers of forest
fires occurrence, this plan also mention the location of the National Park Fruska Gora as the high
risk area. As the operational objectives for the protection from natural disasters, among others are:
the development of municipal plans and programs for the protection and rescue in emergency
situations; mapping of vulnerable areas from natural disasters; determining the area of potential
risk and the probability of occurrence of natural disasters on the basis of spatial - temporal analysis;
planning of preventive measures and activities in the context of the expected natural disaster or
technological accident.

In the third place, based on its relevance, the spatial plan, that includes the territory of
Beocin municipality is the Spatial plan of the special purpose area of Fruska Gora. Within this
document, the endangered areas are also defined. Municipality of Beocin in particular stand out as
an area with the landslides, which are quite often on the northern slopes of FruSka Gora where the
biggest landslide area is recorded (the area on the right side of the Danube valley - from Nestin
village to Susek village, and from Banostor to Cerevi¢ village). Northern boundary of the Frugka
Gora mountanious area is defined by the Danube River, so the settlements of the Beocin
municipality, located in the alluvial plain, are the subject of frequent flooding.

Natural disasters in the Beo¢in municipality are also regulated by Municipal Spatial Plan.
In determining the spatial organization of the villages, durring the zoning process (distribution of

3 Even thouh it was the plan to achieve these measures until the 2014, nothing from the above mentioned measures
were undertaken. There are stil no concrete initiatives for the production of these documents.
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vital facilities), prescribing the planning parameters for the identified zones, the planning of the
road network and other infrastructure, it is necessary to respect the general principles of disaster
prevention and management. Offcourse, it is undertaken according to the extent that the spatial
organization of the settlement permits. General principles of risk management of natural disasters
and technological accidents include: planning and implementing prevention measures;
preparedness and timely response; rehabilitation and sanation of the consequences.

Analysis of the natural hazards in the area of Beo¢in municipality

Natural disasters that can threaten the area of Beo¢in municipality are earthquakes, high
Danube waters, landslides, fires, winds and hail(lo6pusojesuh 2011; I'pyma ayropa 2012). Based
on seismic zoning of the Republic of Serbia, that is related to the parameters of maximal intensity
of earthquake back return period of 100 to 200 years, the area of Beocin is located in the zone of
possible vulnerability of earthquake intensity of 8 MCS. Based on previous seismic activity and
maps of micro-seismic zoning of the territory of Vojvodina, an area of special purpose Fruska
Gora is threatened by the emergence of earthquake intensity of 6°, 7° and 8° MCS. The occurrence
of an earthquake of intensity 6 ° MCS is available on the entire territory of Sid municipality and a
part of the area of BeoCin municipality (I'pymna ayropa 2004; I'pyna ayropa 2012) .

Municipality area is rich in surface and ground waters. The most important is the Danube
River. Municipality is intersected and channeled by streams - Potoranj, Dumbovac, etc. The
constant problem in Beo¢in municipality represent relatively high waters of the Danube River and
torrential streams, due to the leakage of water from the water beds, when the floods occur. This
also affects the occurrence of landslides and fluvial erosion. The extention of the landslide activity
in Serbia can be observed in official reports of the Center for Civil-Military Relations, which in
its Gazzette of Defense, in May 2006, published that in previous year, in the territory of Serbia, a
total number of 3069 landslides were recorded, which directly endangered about 966 settlements
(Munanosuh u np, 2010).

As a consequence of the pronounced slope of the terrain, erosion of topsoil, on the slopes
is recorded. Beside the impoverishment of the soil, leads to the burial of sediment transported by
the lower parts of the watercourses. The consequence of this is flooding the valley areas and
facilities in the lower areas of the river flow. The surface erosion is prevailing. The deep erosion
can occur sporadically in the form of gullies, ridges, gullies on slopes and watercourses
themselves.

Sporadically, ravine processes and landslides are present, as is the case of Lezimirski,
Novoselski and Lipov streams, and in the crosspoint Cerevié - Banostor. Landslide is located on
part of the circuit “Lipa” in Cerevi¢, which is activated in April 2011. The area affected by this
landslide is estimated to be about 22.23 ha. It threatened about 100 residential objects - houses and
auxiliary facilities, as well as network infrastructure (water, sewage, transportation, electricity),
and about 15 ha of agricultural land. As a measure of prevention, a survey of the endangered field
is undertaken. In parts of the area where the landslides are recorded, planning and construction of
facilities or undertaking any activities that could contribute to increasing adverse effects are
prohibited.

The occurrence of escarpment has been noted in May 2014 in the village of Rakovac. There
was a cracking and collapsing of the right and left bank of Rakovac River, in an area of about 100
m, making the land scar of 2-4 m depth, approximately 30 m from the local road Rakovac-
Zmajevac. Escarpment of the river terrace material, composed of sand, clay, slope breccias and
dust, was caused due to the wetting process of a large amount of rain that fell in the previous
period. Water from the escarpment was filtrated with difficulties as the same flew beneath the
concrete of the ancillary facilities. In the households that are positioned below the escarpment the
damages were recorded- breaking of the outbuildings and the total demolition of an garage object.
These objects were positioned above the area where the water from the massive mudslide drains.
The buildings that are located above the landslide several wall cracks were observed, while in the
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house which is just above the rockslide approximately 15 m in distance, subsidence of foundations
and concrete walkways was observed(Data gained from Municipality of Beoc¢in). A common
phenomenon is that forests were cleared out in the area of basins of the torrential streams, which
increases the occurrence of a sudden, devastating floods (Munanosuh u ap, 2010), as well as
landslides. We must also mention the existing degradation, resulting from a long-term exploitation
of stone, marl and other raw materials, which is reflected in the impoverishment of ecosystems,
destruction of land, forests and other habitats of wildlife and the disappearance of some
phytocenoses, birds and other species (bajuh-bpkosuh, 2010).

In Serbia, the area of about 10968 km? (covers 12.4% of the territory) is potentially
affected by floods. The largest flood areas lie in the valley of the rivers Tisa (2800 km2), Sava
(2243 km?), Velika Morava (2240 km?) and Danube (2070 km?) (I'aBpunosuh, Jb. 1981.). High
water level in the rivers occurs as a result of a number of direct and indirect factors. When it comes
to the Danube River, esspecially its upper part of the middle course (up to Smederevo), they are
caused by the large amount of snow that melts in the early spring in the Alps, and a large amount
of rain precipitation. The average elevation of alluvial plain of the Danube River in the
municipality of BeoCin is 80 meters above sea level (Bukurov, Bogdanovic, 1981). As a result,
parts of the Beo¢in municipality (settlements or parts of settlements: Susek, Banostor, Cerevié,
Beocin-Danube and Novi Rakovac) are in the zone affected by the floods. In May and June 2013,
due to the heavy rains, that affected the upper and middle course of the Danube River, the high
water level and flood weave was recorded®. In middle of June, the high water levels reached other
parts of Serbia. Data from water measuring stations in Novi Sad (which includes the municipality
of Beocin), in June 2013, show that the level of the Danube, from 01.06.2013. until 16.06.2013,
increased from 3420 cm to 8150 cm height (this represents one of the absolute maximums of the
observed water gauge recorded in the period 1946-2013.) Until the end of June, water levels
dropped at 5590 cm. The average annual level in 2013, in the area of the water measuring stations
of Novi Sad was 3550 cm (RHMZ, 2014). After that the Provincial headquarters for emergency-
fire protection, as well as municipal quarters were founded in the area of flooded municipalities
(among the others the Headquarters for the emergency situations in Beo€in). On that occasion,
about 200 people from the households of Susek, Banostor, Cerevi¢, Brasilia and settlement
Danube, near Beocin, were evicted, and the livestock and agricultural machinery was transferred
to agricultural comunes facilities. Higher embankments were made of sandbags and the water was
thrown out with water pumps®.

The prevailing winds in this area blow from the west and west-southwest. Frequent and
intense phenomena is hail that occures mostly in the summer. From the ice damages suffer most
agricultural crops, which are at that time the most sensitive.

The formation of the fire can not be completely ruled out, no matter what security measures
are taken. The threat of fire in the municipality BeocCin is extremely high. Due to the prolonged
drought and high fire load in the municipality, the risk of fire is very high. The possibility of fire
is higher in areas with a greater population density, in work zones in which production facilities
and storage of goods and materials with high fire load are concentrated and the like. According to

4 The floods affected the Czech Republic, Slovakia, Germany, Austria and Hungary. Heavy rains triggered landslides
in Germany and is the most difficult situation was in Saxony and Bavaria; dams for flood defense on the Danube
cracked in one part of Germany; and the most affected was the city of Passau, where the Danube reached a water level
of 8.5 m. In Austria, flooding had affected the cities of Linz and Melk; and the numerous landslides have occurred in
the province of Tyrol.

® Flood protection is an important part of the complex of works and measures for river basin management. During the
development of this segment waterpower engineering, in the territory of Serbia, a system of “floods fighting” was
applied. It included the construction of important and expensive investment structures (dams, reservoirs, embank-
ments, river regulation, relief channels, ect.) in order to ensure the safety of people and goods, which are located in
flood-prone areas. The principle of "fighting against the flood™ was, until the last decades of the last century the most
widely used principle in the world. Then a new concept was introduced "living with floods". This new concept seeks
reconciliation betweens human components (protection of property and human life) and environmental component
(the preservation or restoration of natural features and resources of floodplain) (Bapra, C. uap. 2001; Munanosuhup,
2010).
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data obtained from a firefighting unit Beoc€in, in the municipality from 2009 to June 2014, 580
fires occurred. The highest number of fires was recorded in urban areas and caused by human
activities. As for the fire in the open air, as the main cause of fire in the documentation of the fire
service Beocin it was noted that the fire started by burning undergrowth and debris. The share of
this factor as a cause of the spread of the fire was 72.4% (present in 420 fires). The forest and
wetland areas, where the main cause of the burning of forests was 5.6% (32 fires were recorded).
Other fires are created by burning straw and stubble in the fields, orchards and vineyards.

Protection measures against natural disasters

In the case of occurrence of an earthquake with predicted volume of 8° MCS, there should
not be catastrophic consequences for the objects, as they would suffer minor to medium damage,
depending on the quality of construction. However, there would be no large-scale demolition and
backfilling of people. Protection measures imply that in the planning, design and construction
process, as well durring the reconstruction of existing facilities, implementation of all statutory
safeguards relating to the construction of buildings in areas of possible bumpy disorder must be
ensured.

Measures of protection against high level waters of the Danube, are primarily related to the
construction of the embankment by newly established route. This would enable appropriate use of
land (construction, agriculture) in the coastal part of the Danube, as well as the protection of resort
settlement “Danube” and the source of water supply for Beocin. Arrangement of the erosion of the
river and stream basins that threaten some parts of the settlements, includes the application of
protective measures, consisting of technical (construction of protective structures such as
bulkheads, weirs, cascades, retention, ect.) and biological measures (performance of protective
works such as afforestation, grassing, terracing, cleaning of the riverbeds, ect.).

In segments of the area where the landslides are recorded, planning and construction of
facilities or undertaking any activities that could contribute to increasing adverse effects is
prohibited. Recovery of active landslides will be carried out according to the planned afforestation
and construction of buildings in function of rehabilitation (retaining walls, culverts, drainage
channels, ect.), based on in depth analysis of each individual landslide and the results of these
studies.

In order to solve the existing and prevent the occurrence of new landslides, it is necessary
to engage geological company that will carry out a detailed geo-technical examination of the slopes
of the Rakovac river. Also, it is necessary to carry out regular monitoring of landslide movement,
engaging the geodesic service, in order to ensure the timely eviction of potentially affected
residents. The proposal is to ensure that the underground water from the existing wells are pumped
in order to overthrow the groundwater level in the massif and to prevent further landslides.

Fire protection measures include zoning and technical building protection measures. Urban
zoning protection measures are related to spatial planning in settlements visible through urban
indicators (land use, degree of development, the degree of utilization) and rules of construction
(regulation lines, building lines, building height, distance from neighboring, width of roads,
parking lots, etc..). Civil Engineering and technical protection measures are relating to the
implementation of strict regulations on building construction, electrical and gas facilities. Forest
fire protection, especially in the area of the National Park “FruSka Gora”, predicts the restoration
of forests by introducing the new indigenous tree species (sawmills), rehabilitation and
revitalization of endangered and degraded parts, construction of forest roads and protective
intersections. It is in accordance with the program of the company which manages this natural
resource. It also forbids the construction of holiday facilities within the "Fruska Gora", except
within already established holiday resort zones. The expansion of existing borders of holiday
resort zones located along the border of NP "FruSka Gora" are not allowed.

Republic Hydrometeorological Service has developed a defense system from the hail
precipitation. For that purpose in the municipality of Beo¢in within the defense system three anti-
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hail stations were built from which anti-hail rockets are fired during the hail season. These rockets
fall into the first category of explosive materials. Anti-hail stations were built on three locations —
within Beogin (Sakotinac), Susek and Grabovo village. In a radius of 100 m distance from the anti-
hail stations building of new facilities without a special approval and proffesional opinion of the
Republic Hydrometeorological Service of Serbia are not allowed.

Conclusion

Serbia does not have a clearly defined policy of protection from natural disasters. This
problem was faced with and partly solved through sectoral studies of certain types of disasters or
they were defined as segements of various planning documents. It is necessary to adopt a strategy
of integrated protection from natural disasters and technological accidents, that should be
supported, along with proper planning and other legal measures, by adequate legislation, spatial
planning, urban development and technical regulations (particularly in relation to the policy of
land use, building construction and technical infrastructure development).

Planning of the use and content of certain space, as well as the implementation of
prevention measures, has the goal of preventing or reducing the likelihood of natural disasters and
their potential consequences. They are organized and implemented based on the risk assessment
and consequence predictions. These measures relate to: appropriate spatial planning and zoning of
areas (determination of protection zones, distance between the village and area of dangerous
activities, planning of relevant content in order to prevent the spread of the consequences of
potential accidents, etc.); production of a risk analysis of the accident and giving proffessional
opinions and consent to them; selection and use of technologies whose exploitation is less polluting
for the environment and provides a higher degree of protection from potential contamination;
timely elimination of perceived technological shortcomings, ect. Even though this concerns the
protection measures for the Serbia in general, this implies to the territory of the municipality
Beocin as well. Taking into account that, from the example of Beo€in municipality, where in
relatively small area, a variety of natural disasters occurs, one can see all the flaws and the practical
application of existing regulatory and spatial planning requirements. In that sense, the emergency
for theproduction of documents, plans and regulations and their legalisation must be
acknowledged, in scientific, political and public circles.

Acknowledgement: This paper is the part of the research within scientific project “Geography of
Serbia” 47007111, financed by Ministry of Education, Science and Technological Development of
Republic of Serbia

References

1. bajuh-bpxosuh M. (2010) Pa3Boj ®pymike rope U OTBOpeHa NHUTaWkA OAPKHUBOCTH
Arhitektura i urbanizam 30:3-15

2. Chadha R.K., Papadopoulos G.A., Karanci A.N. (2007) Disasters due to natural hazards.
NatHazards 40:501-502. doi:10.1007/s11069-006-9010-4

3. Hobpusojesuh O (2011) H3paoa amnaca scueommue cpeoutre NOKATHUX 3ajeOHUYA 3d
nompebe Ynpasarba HCUBOMHOM CPEOUHOM U NPOCMOPHO2 NIAHUPAFed, TOKTOPCKa
muceprauyja, ['eorpadeku daxynret, beorpan.

4. Taspwnosuh, Jb. (1981). Ilonrase y CP Cpouju y XX eexky — yspoyu u nocieouye, [locedbHo
u3name, Kib. 52, Cpricko reorpadceko n1pymrso, beorpan.

5. T'aBpumosuh, Jb. (2007). Ilpupomne Hemoroge kao (hakTOp YrpoXkaBama KHUBOTHE
cpenune. 360puux padosa lIpsoe konepeca cpnckux ceoepaga, km. I, Cpricko reorpadcko
IpymTBo, 69-76.

6. I'pyna ayropa (1985) Enemenmapue nHenocode u sawmuma ,3aBOJ 32 OMIITEHAPOIHY
onOpany u apymTBeny camo3amTtuty CP XpBarcka,3arpeo.

57



10.

11.

12.

13.
14.
15.
16.
17.

18.
19.

. I'pyna ayropa (2004) IIpocmopnu nian noopyuja nocebne namene @pyuixe I'ope 0o 2020,

3aBox 3a Ypbanuzam BojBogune, Hosu Can.

Gruop of authors (2006) The Spatial Effects and Management of Natural and
Technological Hazards in Europe, ESPON, Luxembourg.

I'pyna ayropa (2012) Ilpocmopnu naan onwmune beouun, 3aBox 3a YpOaHuzam
Bojsonune, HoBu Can

Jbymruna A, Kuexesuh-JIykuh H (2013) Banpenne curyanuje u3a3zBaHe NPHPOIHUM
kartactpodama, Exonocuya, Bon 20 (71), 411-415.

MunanoBuh A, Ypomes M, Munujamesuh /] (2010) ITomnase y Cpouju y nepuoay 1999-
2009 roaunHa- XuapoJiollka aHaIM3a U MEpe 3alTuTe of mormuiara, I'nacHuk Cprckor
I'eorpadckor dpymrsa, 60(1), 93-121.

Bapra, C., babuh-Mnanenosuh, M. (2001). 3amrurta ox momnaBa y CpOuju — HOBH
npucTyn. Ynpasmware 600uum pecypcuma Cpouje, beorpamn:IHCTUTYT 3a BOJONPUBPENY
»JapocnaB UepHu*.

Zhou H, Wang J, Wan J, Jia H (2010) Resilience to natural hazards: a geographic
perspective Nat Hazards (2010) 53:21-41 DOI 10.1007/s11069-009-9407-y

Law on Emergency Situations of the Republic of Serbia, Official Gazette of the Republic
of Serbia, 111/09, 92/11, 93/12, Belgrade.

Spatial plan of the Republic of Serbia 2010-2020, Official Gazette of Republic of Serbia,
88/2010, Belgrade.

National Strategy of protection and rescue in emergency situations, Official Gazette of
Republic of Serbia, nb. 86/2011.

Data obtained from Local government of municipality of Beocin.

Data obtained from Republic Hydrometeorological Servic of Serbia.

Data obtained from Firefighting brigade of Beoc¢in municipality, Police Station of Novi
Sad.

58



CPABHUTENbHbIW rO0OBON XO4 TEMMNEPATYPbI ATMOC®EPHOIO
BO3AYXA U TEMMNEPATYPbI BOlbl B PEKAX NOHCKOIO0 BACCEVHA
HA TEPPUTOPUN TAMBOBCKOU OBJIACTU

M.E. Bykosckuu, C.H. /[yonuk, K.C. Konxoea, M.A. Yepnosa, U.B. Cyposuxuna,
T A. Hlamwuna
Tamboeckuii 2cocyoapcmeennulil yuusepcumem umenu I.P. Jlepocasuna
Tambos, Poccus, mikezzz@mail.ru

COMPARATIVE ANNUAL DYNAMICS OF TEMPERATURE OF ATMOSPHERIC AIR
AND WATER TEMPERATURE IN THE RIVERS DON BASIN ON THE TERRITORY
OF TAMBOV REGION

M.E. Bukovskiy, S.N. Dudnik, K.S. Kolkova, M.A. Chernova, 1.V. Surovikina,
T.A. Shamshina
Tambov state university named after G.R. Derzhavin
Tambov, Russia, mikezzz@mail.ru

Abstract. The article contains the analysis of the annual dynamics of temperature of atmos-
pheric air and water temperature in the rivers Don basin on the territory of the Tambov region. The
authors compiled data from many years of observations, determined the medium date of water
temperature transition in the range of +5 C°, +10°, +15 ° C, +20 °C, duration of periods with water
temperature above this range, revealed general patterns of hydrothermic conditions of region riv-
ers.

Keywords: Free-air temperature, water temperature, the rivers Don basin, hydrothermic
conditions, annual temperature dynamic, weather station, hydrological post.

AnHoTauus. CTaThsl COACPKUT aHAIIU3 TOJOBOTO X0J1a TEMIIEPATYphl aTMOC(HEPHOTO BO3-
IyXxa 1 TeMIiepatypsl BoJsl B pekax JloHckoro Gacceiina Ha Tepputopun TamOGoBcKo# obnactu.
ABTOpamMu 0000IIEHBI JAHHBIE MHOTOJIETHUX HAOIIOJIEHUHN, ONIPEIeTIEHbI CPETHUE TAThI TIEPEX0-
JI0B TemnepaTyp Bojsl yepes npenensl +5 °C, +10 °C, +15 °C, +20 °C, npoJomKUTENBbHOCTS T1e-
PHOIOB C TeMIepaTypaMy BOJBI BBIIIE 00O3HAYEHHBIX MPEIENIOB, MPOAHAIN3UPOBAHBI 3aKOHO-
MEPHOCTHU THAPOTEPMHUECKOTO PEKUMA PEK PETHOHA.

KiroueBble ciioBa: TemnepaTrypa atMoc(hepHOTO BO3AyXa, TeMIIeparypa Bojbl, pexu JloH-
CKOM OacceliH, TMIPOTEPMHUUECKUI PEXUM, TOJJOBOM X0 TEMIIEPATYpP, METEOCTAHIIHS, TUAPOIIOCT.

Teppurtopust TamO60BcKOil 06s1acTH pacnosiaraeTcsi B yMEpeHHOM KJIMMaTHYECKOM Mosce, B
ueHtpe Pycckoit paBHuHbL. Kimar o6mactu yMepeHHO-KOHTHHEHTaIbHbIN. [Ipupoanbie ycioBus
JUIS )KU3HU HACEJIEHUs, BEJICHHsI CEJIbCKOTO X03s1iicTBa M pekpearnu o6aaronpustaele [1]. B cBsa3u
C 3TUM JJaHHBIE O F'OJIOBOM XOJI€ TeMIIepaTyp aTMOC(hEepHOro BO3ayXa sABISIOTCS BECbMa BOCTpe-
OOBaHHBIMM pa3IMYHBIMU OTpACIsIMU Xo3sicTBa. Kpome Toro, Temmeparypa Bo3nyxa sIBISETCS
OTIpEEISAIONIUM TapaMeTPOM IO OTHOIICHHUIO K TEMIIEpaType BOJIbI B BOJOTOKAX U BOJ0EMaxX 00-
nactu. JlaHHbBIE 0 TOJIOBOM X0J1€ TEMIIEpATyphl BOJIbI BOCTpeOOBaHbI B ppiO0BOACTBE. [Ipogomku-
TEIBHOCTH MepHoja ¢ TemnepaTypoii Bojsl Beile +20 °C BoctpeboBansl MUC, Tak kak onpeze-
JSIOT MPOJOIKUTENEHOCTh O(UIIMATBHOTO KYIaJIbHOTO CE30Ha.

[enbro Hamel paboThI CTAI0 U3y4eHHE TOA0BOrO X0/1a TeMIEepPaTypbl aTMOCHEPHOro BO3-
IyXa ¥ TeMIepaTypbl Bobl B pekax JloHckoro Oacceiina Ha Tepputopu TamMOOBCKON 00s1acTH 3a
nepuon ¢ 1959 no 2012 rona.
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MarepuaJjbl 1 METOABI

B ocHOBY paboTHI IOJI0KEHBI TaHHBIE TaMOOBCKOTO IIEHTpPA 10 TUAPOMETEOPOIIOTHH U MO-
HUTOPUHTY OKpyxKarouen cpeapl - Ounuana GI'bY «llenrpanbHo-UepHozemuoe YI'MCy». I'ma-
pPOTEpMHUUECKHUE JIAHHBIE MOJYUYEHBI ¢ 6 TUIPOJOTHYECKUX MOCTOB, PACIOJOKEHHBIX Ha peKax
JloHckoro OacceitHa. JlanHbIe o TemnepaType aTMOC(EPHOTO BO3/IyXa IOIY4YEHBI C 5 METeOCTaH-
LUH, HaxXoAsmumxcs B roponax Muuypunck, Kupcanos, YBaposo, XKepaeska u nrr. Mopnoso. B
nporuecce paboThl UCIONIb30BAIUCH MATEMAaTUYECKUE METO bl aHAIN3a, OMUCATEIbHBIA U KapTo-
rpaduUecKuil METOIBI.

Pacrnonoxxenue ruipoJoru4eckix MOCTOB U METEOCTAHIIMM MPEICTaBICHO Ha pUCYHKe 1.

Jl1st onpeniesieHust TeMIepaTyphl BO3ayXa Ha Ka/J10M KOHKPETHOM THAPOJIOTHYECKOM MOCTY
ObUTH B3STHI JaHHBIE C OMIKaiiiei k HeMy MereocTanuu. OTCyTCTBHE Ha rpaduKax JaHHBIX IO
TEeMIIepaType BOJBI B PeKax 3a MEPHO/I C JiIeKadpst o MapT 0OYCIIOBIEHO TE€M, YTO B 3TU MECSIIbI
3aMephl He IPOU3BOIIIINCE.

JlaHHBIE O MHOTOJICTHUX TEMIIEpaTypax BO3ayxa ObUIN MOJy4eHbI aBTOPAMH CTAThU B XOJIC
uccaenoBanuii, npoBoauBiuxcs B 2011 — 2013 romax [2]. Takke aBTOpamMu CTaTbu OBLI T1O-
JIpOOHO OMUCaH JIETOBBIN pexkuM pek JloHckoro 0acceliHa U ero u3MEHEHHUs 3a 55-J1eTHUM epruos
[3].

B xoJe HacTosmero uecaenoBaHus HaMu ObLUTH CO3/IaHbI 0a3bl THIPOTECPMUYCCKUX TAHHBIX
Ha OCHOBE apXHMBHBIX MaTepuajioB 3a nepuon ¢ 1959 roma mo 2012 rox. B cocra 6a3 BXomsT
Ta0JIUIBI C JAHHBIMU CKEIHEBHBIX U3MEPECHHI TEMIIepaTyphl aTMOC(EepHOTO BO3IyXa U exKee-
KaJIHBIX 3aMEepPOB TEMIIEpaTypbl BOAbI B pekax JloHckoro Oacceiina Ha TeppuTopun TamO0OBCKOI
o0IacTH 3a uccieayemblit meproz. Beero Hamu 06110 00pab0TaHO M TIEPEBEIEHO B AIIEKTPOHHBIN
Buj cBbiie 31400 3nauenuii. B pesysnbTate 3T0r0 06110 COCTaBiieHO 11 aHANIUTHYECKUX TaOJHII.
[IpuBenéHHbIE B CTaThE JAHHBIE SIBISIFOTCS OCPEIHEHHBIMHU 3a rtepros ¢ 1959 no 2012 roapr.

Pe3y.1'II)TaTl>I H UX 06cy>1c11e}me

Ha ocHOBe mony4eHHbIX HAMU JJAHHBIX OblJIa COCTaBIICHA TA0INIIA TEPEX0/I0B TEMIIEPATYP
Bozbl uepes mpenensl +5°C, +10°C, +15°C, +20°C, a Takxke MOCTPOEHHI rpauKu, OTpaxkaroline
rOJI0BOM XOJ] CpeAHEIEKaJHBIX TEMIIEpATyp BOJbI U aTMOC(EPHOro BO31yXa.

OTMeueHbl CXO/IHbIE TEHACHIIMU B TOJJOBOM XOJI€, KaK TeMIIepaTypbl aTMOC(HEPHOTo BO3-
nyxa, TaKk ¥ TeMIeparypsl Bojibl. TeMieparypa Bo/ibl HAUMHAET HHTEHCUBHO PacTH B HayaJle arl-
peiid, 3aTeM B CEpeIMHE Masi MHTEHCUBHOCTb pocTa CHWKaeTcsi, C cepelnHbl Masi 0 CEpEIUHbI
CEHTSIOpsI TeMIlepaTypa BOAbI JepxuTcs Boimie +15°C, 3aTeM HaYMHAETCS YCTOMYMBOE TIOHMKE-
HUeE, 710 CepeIHbI HOSAOPS, TIOCIIE YEro HAYMHAIOTCS JIEJJOBIE SBICHHS.

HHTEepecHo OTMETUTD, YTO MPU MHOTOJIETHEM OCPEITHEHUH B arpeie — Hadajle Masi CpejiHe-
JeKaJHasi TEMIIEpaTypa BO3/1yXa IIPEBBIIIAET TEMIIEPATYPY BOBI, 3aTEM B TEUEHHE BCETO NTEPHOJA
710 Hayasa JIEJOBBIX SIBJICHUM cpefHeIeKa Hasi TeMIepaTypa BOJIbl BbILIE TEMIIEPATyphl BO3yXa.
HckinroueHne cocTaBisieT TOIAbKO ruaponoct «Kyp/rokny, pacrookeHHbIN Ha HeOOIbIION peuke
Mokpas [lanna.

Ilepexon uepes +5 °C B CTOpOHY MOBBIIEHUS TEMIIEPATYPHI IPUXOANUTCS Ha BTOPYIO 1€KA b
anpens. B cTopoHy noHMXeHMs — Ha TPEThIO JIeKaay oKTA0ps. [Ipo1omKuTeNnbHOCTh IEproia Ha
pa3HbIX pekax oT 194 nueit no 201 gus. Ilepexon uepes +10 °C B cTopoHy NOBBIILIEHUS TIPOUCXO-
JUT Ha TPEThEHl JieKajie anpess, B CTOPOHY MOHUKEHHS — B TPEThIO JIEKaay CEHTSIOpS - MEPBYIO
nexany okTs0ps (Jlecnoit Boponex, ruaponoct — 3aBopoHexckoe), a Ha Mokpotit [Tanae (ruapo-
noct — Kyparoku) Bo BTopyto iekay okTa0ps. JinTenbHOCTh epro/ia Ha pekax oogact ot 153
no 173 nueit. Ilepexon uepes +15 °C B CTpoHY NOBBIIIEHNS TEMIIEPATYPBI IPOUCXOJUT BO BTOPO
nekane mas, Ha peke Capane (rugporioct — JKepaeBka) - B IEpByIO Jiekaay Mas, Ha Jlecnom Bo-
poHexe (THAPONOCT — 3aBOPOHEKCKOE) — B TPETHIO JIeKaay Mas. B cTOpOHY MOHMKEHUS TEMIIe-
paTypsl — B OCHOBHOM, BO BTOPYIO JIeKaJy CEHTAOps, HO TakXe M B TPEThIO JIeKaay aBrycra u
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nepByto nekany ceHtsaops (Moxpas [lanna, runponoct — Kyparoku u Casana, rugponoct — JKep-
JIeBKa, COOTBETCTBEHHO). [[muTenbHOCTh mepuoaa — ot 89 mo 128 aneit. [lepexon yepes +20°C B
CTOPOHY MOBBILIEHUS PUXOJIUTCSI, B OCHOBHOM Ha MEPBYIO U BTOPYIO JA€Kajbl UIOHS. B cTopony
MMOHMKEHUSI — Ha BTOPYIO M TPEThIO JieKanbl aBrycra. Jlumb Ha Mokpoii Ilanae (rumpomoct —
Kypatoku) TemriepaTypa Boabl B MHOTOJIETHEM pa3pese He mpeogodiena otmetky B +20°C. IIpo-
JOJKUTEIBHOCTD MEPUOJIa Ha peKax peruoHa — oT 59 nuewt 1o 71 nus.

Tabmmma 1 — JaTer mepexona Temmepatyp depe3 npenensl +5°C, +10°C, +15°C, +20°C Ha rugponoctax JIOHCKOTO
Oacceifra, ocpeqHEHHBIE 3a IeproA ¢ 1959 mo 2012 romsr

Hepexonbl +5°C +10°C +15°C +20°C
TCMIEPATYD | M s M A s M M s A A s
uepes mpe- | 2 2 2 3 3 o o =
e | B |5 [E |5 |B |2 [F |8 2 |5 |8 |2
S 4 <, Q S 4 < o S 4+ S Q S 4+ <, o
% > % = —~ % > % o) = —~ % > % = — % > % = ~
2el 2F Eg| EE| EZ| B8Rl & & 2z e 5 & 2z =
= 9 =2 9 5| 29| 28| 9 x| =29 = 2| 9 5| = 9 = 21 9 X
el 28|88 25|28 B8 B e85 28BS
X 5| =0 (8 5| 26 & 5| =8| & 5| =5 [ &
& & 8 z = o z z o = = g
1) ) = ) 1) g ) ) =) ) ) g
TI'maponoct 153 53 = 5 53 = 5 5 E 5 ) =
( = = = = = = = = = = = S
peka)
3aBOpOHEK-
cxoe (Jlecroii | 5 | 28 [gog | 26 | S g | 13 | 15 fpe) 10200 1oy
amp. | OKT. amp. | OKT. Maii | ceH. WIOH. | aBr.
Boponex)
XKepneska 10 28 201 25 15 173 1OU 15 128 10 17 68
(Canaa) amp. | OKT. amp. | OKT. Mal | CeH. WIOH. | aBr.
Kypnroxu
(Moxkpast 10 22 195 28 28 153 26V 23 89 - - -
ITana) amp. | OKT. amp. | CeH. Mai | aBr.
Mopnogo (bu- 10 23 196 25 29 157 12U 5 116 17 15 59
TIOT) amp. | OKT. amp. | CeH. Maii | CceH. WIOH. | aBr.
VYBapogo (Bo- 11 26 198 25 4 162 11U 14 126 10 20 71
poHa) amp. | OKT. amp. | OKT. Maii | ceH. WIOH. | aBr.
UyTaHoBKa 17 28 194 26 5 162 14v 15 124 14 24 71
(Bopona) amp. | OKT. amp. | OKT. Mal | CceH. WIOH. | aBT
BriBoabI

[TomBonst MTOTH TPOJIEITAHHONW PAOOTHI IO U3YYEHHIO TOJJOBOTO X0J[a TEMIEepaTyphl aTMO-
cdepHOro BO3Jlyxa U TeMIeparypbl BoJibl B pekax JloHckoro 6acceifna Ha Tepputopun Tam60B-
cKkoil obsactu 3a nepuoa ¢ 1959 roga no 2012 roa, MOKHO clienaTh CAEAYIOUINE BHIBOADIL.

1. T'otoBo#t X011 TeMnepaTypbl aTMOC(HEPHOT0 BO3yXa M TEMIIEpaTypbl BOJbI B IIEJIOM 110
BCEM THPOJIOTUIECKAM TOCTaM HOCHT OOIIHe 3aKOHOMEPHOCTH. MaKkcuMallbHasi TeMIieparypa
BOJIbI M BO3/IyXa IMMPUXOJUTCS Ha BTOPYIO MOJIOBUHY HIoJIA. MUHMMasIbHAs TEMIepaTypa BO3ayxa
HaOJr0aeTCs B KOHIIE STHBApsI - Havae geBpais. [IpakTndeckn oIMHAKOBBIE 3HAYSHHS TEMITepa-
TYpBI BOJIBI M BO3JyXa MPUHUMAET C arpess A0 cepeAnHbl Masi Ha rujponoctax JKepaeska, Kyp-
II0KH, YBapoBo, MopioBo, B epBoil 1osioBUHE Mast — 3aBopoHekckoe, UytanoBka. Co BTOpoit
MIOJIOBUHBI Masi TeMIlepaTypa BOJbl IPEBBIIIAET TEMIIEPATypy Bo3ayXa B cpeaHeM Ha 2-3 °C Ha
OOJIBIITHCTBE THIPOJIOTUIECKHUX TIOCTOB, KpoMe rocta Kyparoku. 31eck TemmnepaTypa Boabl Ipak-
TUYECKU B TEUEHHE BCEro rojia HIKe TeMIIepaTyphl BO3AyXa, JIMIIb ¢ IEPBOM JeKabl OKTAOPS
CUTYyalus MEHSETCS Ha TIPOTUBOTIOIOKHYIO. DTO 00yCIOBICHO MEHBIIIEH BOAHOCTBIO peKu MOK-
past [lania no cpaBHEHHIO ¢ APYTUMH UCCIIEOBAHHBIMU peKaMH U OOJIbIIEH J01el POAHUKOBOTO
TUTAHUS.

2. B narax nepexonoB Temnepatyp Boabl uepe3 +5°C, +10°C, +15°C, +20°C nabmonatorcs
o0IIre TeHICHIINH, OJTHAKO 110 TEPPUTOPHH HCCIIEJOBAHHOTO PETHOHA MTPU MHOTOJIETHEM OCpE/I-
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HEHUU BCE e HAOMIOAAI0TCS HEKOTOpbIe pa3inudus. [IpogomKkuTeIbHOCTh epro/ia C TeMIIepary-
pamu Bojibl Bhimie +5°C komebnercst B npeaenax peruvona ot 194 mueir mo 201 mus. Ilepuon c
temneparypamu Bosl Boitie +10°C mmtes ot 153 no 173 aueit. JnuTenbHOCTh epHoaa ¢ TEM-
nepatypaMu Bojibl Beie +15°C coctasnset ot 89 no 128 aneit. [lepuos ¢ Temneparypamu BOIbI
BhIre +20°C mpoaomKaeTcs: B 3aBUCUMOCTH OT peku oT 59 nHel 10 71 qHS 32 UCKITIOYSHUEM TH/I-
pomnocta «Kypaioku», e cpeIHue MHOTOJIeTHHE 3HadeHus Temmeparyp npenena +20°C He no-
CTHUTAIOT.
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PAONOIKONOIN'MYECKUE UCCITIEQOBAHUA NECHBLIX JIAHOLWA®TOB
PECNYBJINKN MOPL1IOBUA

H.A. Bynvieuna
Tosonxcckuii I'ocyoapcmeennuiti Texnonocuueckuii Ynusepcumem
Poccus, Mapuit On, Howxap-Ona, na. Jlenuna 0. 3 ka6. 530. BulyginaNA@volgatech.net

RADIOLOGICAL STUDIES OF FOREST LANDSCAPE
IN THE REPUBLIC OF MORDOVIA

N.A. Bulygina
Volga State University of Technology
Russia, Mari El, Yoshkar-Ola, pl. Lenina, 3 cab. 530. BulyginaNA@volgatech.net

Abstract.This article touches upon the questions of forest radioecology. The article con-
tents data of long-term research of Mordovian wooden areas in laboratory of radiation control of
Volga State University. It is reported that emission status of Cs-137 in soils is 0,5-2,9 Ci/km2, the
derived unit of ionizing radiation dose is 0,13-0,38 mSv/h. Radionuclides content in fungus is up
to 7350 Bg/kg, in mosses and ferns — up to 820 Bg/kg, in metasperms is up to 220 Bg/kg, in woody
tissue is up to 20 Bg/kg.

Key words: radioecology, forest ecosystem, cesium-137.

AHHOTanus. B ctatbe paccmaTpuBarOTCsl BONPOCHI JIECHOW paanoskosioruu. [puBonarcs
JAaHHBIE MHOTOJICTHUX HCCIICJIOBAaHHUM J1a0OpaTOpUU pajualmoHHOTO KOHTpodsi [loBoimkckoro
rOCyIapCTBEHHOT'O TEXHOJIOTHYECKOT0 YHUBEPCHUTETA Ha JICCHBIX TeppuTOpusx Pecrybmmkn Mop-
JOBHsI. Y CTAaHOBJICHO, YTO YPOBEHb 3arpsi3HeHus mouBbl Cs-137 cocrasmuser 0,5-2,9 Ku/km?, momi-
HOCTh YKBHBAJICHTHOM 10361 ramma-u3inydcHus - 0,13-0,38 mx3s/4. ComeprkaHue paTuoHyKIHI0B
Ha BO3/YILIHO CYXYIO0 MaccCy cocTaBisieT: B rpubax a0 7350 Bk/kr, Bo MXax U HanopoTHUKAX - 10
820 Bk/Kkr, B MOKPBITOCEMEHHBIX pacTeHusix 10 220 bk/kr, B npeBecune 20 Br/KT.

KuroueBble cj10Ba: paJodKOJIOTHS, JIE€CHAs SKOCUCTeMa, 11e3uii-137.

[TpoGieMa TEXHOTEHHOTO PaIHAIIIOHHOTO 3arPSI3HEHHS JIECHBIX TEPPUTOPU BOSHHUKIIA B
cepenune XX BeKa U CBsA3aHa C OCBOCHUEM YEJIOBEYECTBOM aTOMHOM SHEPTHUH, HCTIBITAHUEM SITIEP-
HOTO OpPY)XHsI, TEXHOTC€HHBIMH aBapUsIMU Ha OOBEKTax sIEPHO-IHEPTETHUECKOrO KOMILIEKCA.
CrnencTBreM yka3aHHBIX MPOIECCOB CTAIO (POPMUPOBAHHUE CIIOKHBIX MOJIEH paTlnOaKTUBHOTO 3a-
IpA3HEHMSI OOIIMPHBIX TEPPUTOPUH, B TOM uncie u PecriyOinnku Mopaosust.

CornacHo JJaHHBIM, IPEACTaBICHHBIM B [ATnac ..., 2001], MakcumanbHbIi YPOBEHB 3a-
rpsizaenust Cs-137 na Teppuropun MopaoBuu 1o coctosiHuo Ha 1986 rox cocraisi 1- 2,7
Ku/km?. TIpruem Hanbosee Ipo6IEMHBIME yYaCTKaMU CTAIM JIECHBIE TepPUTOPUN BepesHHKoB-
ckoro u YamM3WHCKOTO JIECHUUECTB U HAIIMOHAJILHOTO Tapka «CMOIBHBIN.

Jlns u3ydeHus: pagrodKOIOTHUecKOi 00CTaHOBKU B JIECHBIX DKOCHCTEMax Jaboparopueit
paguarmonHoro koutpois [II'TY B teyenune 10 jeT mpoBOoAMINCH KOMITJIEKCHBIE MCCIICOBAHUS
[Mamrora, 2010], KkOTOpbI€ BKIIOYAJIN: U3MEPEHHE MOIIHOCTU HKCIO3UIIMOHHOM J103bl; OLICHKY
MJIOTHOCTH 3arpsi3HCHHS TEPPUTOPUU, BEPTUKAIBHOTO paclpeiesieHue paJuOHYKIUIO0B 10 M0Y-
BEHHOMY NPO(DUITIO, HAKOTUIEHUSI B KOMIIOHEHTaX (pUTo- 1 MuKorieHo3a. [Ipu BeIOOpe pacTUTeNb-
HBIX BUJIOB YYUTHIBATIUCH CICAYIONINE KPUTEPUH: H3BECTHBIC BUABI-KOHIIEHTPATOPHI (MXH, TPHUOBI,
TUIIAWHUKH, TATIOPOTHHUKH ); BUIBI, UMEIOIIHE X03HCTBEHHOE 3HAUCHUE U TOTPEOIIIeMbIE B ITUTITY
(rpuOBI, ATOMbI, CHBITH U Ap.); IEKAPCTBEHHbIE PACTECHUSI.

Jo3umMerpuyeckue u3MepeHus, TPOBEICHHbBIE B 3arPsS3HEHHBIX JIECHUYECTBAX, MOKa3ajy,
YTO CPEIHSSI MOIITHOCTh YKBUBAJICHTHOU 03Bl TaMMa-u3nydenus (MO]l) BapsupyeT B mpejenax
0,13-0,38 MK3B/4.
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[MnotHOCTH 3arpsizHeHus Cs-137 JEeCHBIX MOYB Ha UCCIICOBAHHBIX TEPPUTOPHUIX KOIIEO-
netcs B mpenenax ot 0,5 mo 2,9 Ku/km?. Conepxxanue Sr-90 He3HaUUTENIBHO (HE OoJiee 0,07
Ku/xm?) [[Turanus, 2014]. HauGomsinee cpenHee mo KBapTaily 3arps3HeHHe HAaOII0AaI0Ch HA HC-
CJICIOBAaHHBIX TeppUTOpHUsAx bepesHukoBckoro necHuuectna (1,9 Ku/km?), YamM3uHCKOTO JIECHU-

gectBa (2,9 Ku/km?) u B HIT «Cmonpabiiny (1,5 Ku/km?). Jlanusie penctaBicHbl B Tabmuie 1.

Tabmuma 1 —
Pecniy6muku Mopaosust

XapaKTepuCTHKa PagralioOHHOTO (OHA M IUIOTHOCTH 3arpsi3HeHms Cs-137 JECHBIX TeppHUTOpHit

y,HeJ'II)HaH AKTUBHOCTDH pazmonyxnn/:[a, BK/KF HJ'IOTHOCTI) 3arp;13-

Teppuropus M5 Henus Cs-137

PpHTOp MK3B/4 Cs-137 K-40 Th-232 Ra-226 ;oh
Ku/xkm
bepesnuxosckoe 0,13-0,15 | 162-389 | 401-614 18-40 5-41 0,8-1,9

JICCHHUYECCTBO

;{:(ﬁf)‘*c“oe JIECHH= | 0 19-0,25 | 177-541 | 207-430 16-27 26-60 1,1-2,9
HIT «CMmoabHbBII 0,11-0,38 38-189 46-124 0-6 0-17 0,5-1,5

B nmoyBax paznuuHbIX JaHAA(TOB MHTEHCUBHOCTh BEPTHKAIBHONM MUIpAllUU PaaUO0aK-
TUBHBIX BEIIECTB HEOMHAKOBA. OnpenensomumMi (pakTopaMu MUTPALIUH B TIEPBYIO OYEPEb SB-
JISIFOTCSL: TeOMOP(OIOrHYecKOe CTPOCHUE MECTHOCTH, TEHETUYECKOE CTPOSHHE, FHIPOJIOrHYECKHe
1 QU3UKO-XMMUYECKHE CBOWCTBA MTOYB.

Jns m3yueHust BepTukaibHOM Murpanuu Cs-137 mo mouBeHHOMY Hpo¢uiio oOpasiibl
IIOYBBI OTOMPAJIMCh U3 MOYBEHHOI'O paspe3a yepe3 Kaxapie 10 cm. Pe3ynbrarhl 1a00paTOpHBIX
CIIEKTPOMETPUYECKHUX UCCIIEI0OBaHUN BBIIBIIIM HEOJHOPOAHOCTD COIEPKAHUsI PaAHMOHYKINIOB B
MTOYBEHHOM MPOQUIIC - ¢ TIIYOUHOH copepKaHue paHOHyKINI0B yMeHbImaercs. Cs-137, B 3aBu-
CHUMOCTH OT IOYBEHHBIX YCJIOBUI MUTpupyeT 10 riayounst 40 - 50 (puc. 1) u ymeHbI1aercs ¢ riy-
OMHOM HKCTIOHEHIIUAIBHO.

yAeiabHasA aKTUBHOCTb PAaJUOHYKIIUAA, Bx/kr

0 100 200 300 400 500
| \ \ \ \ M BepTuKanbHaa murpauma Cs-137
0-10 B AiepHOoBO-clabonoasonmcTomn
10-20 cynecyaHoi rupomopdHoi noyse
Ha ApeBHeaNtoBUAsIbHbIX NECKax
20-30 8 HM "CMoNbHbIN"
i 1
= 30-40
Q
< 40-50
=
©  50-60
& B BepTuKanbHasa murpauma Cs-137
60-70 8 [LePHOBO-MOA30UCTOI
70-80 cynecyaHol noyse Ha
ApeBHEaNIOBUAJIbHBIX NECKaX B
80-90 HM "CmonbHbIA"
90-100

Pucynox 1 — Murpanus Cs-137 o riryOrHe OYBEHHOTO ITPOQUIIS B pa3HBIX THAPOMOP(HBIX YCIOBHAX

JlaHHBIE O CTENEHU HAKOIUJIEHUS PAAUOHYKIUIOB PA3IMYHBIMUA BHJIaMH >KUBOT'O HAIOYBEH-
HOTO ITOKPOBA IMPUBEICHBI B TA0. 2.

C 1enpo Moy4eHHUs: COMTOCTaBUMBIX PE3YIbTAaTOB, OBUT pacCCYUTaH HOPMUPOBAHHBIN KO-

s urment nepexona Cs-137 u3 nmoussl B pactenus. Hanbonpmmii ko3GGuuenT nepexoaa ot-

Meyascsi y rpu0oB, HAMMEHBIINI — y JTeKapCTBEHHBIX TPAB: MIKMBI, TyITUIIbI, THICIYEINCTHUKA.
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Tat6mmma 2 — Coneprxanue Cs-137 B )KMBOM HarlOYBEHHOM IMTOKPOBE JIECHBIX dKocHcTeM Pecrydmuku MopaoBun

[ImotHOCTE 3a- | YnmenpHas aKTHB-
137 Koadpdumment nepe-
Mecto otbopa mpod Bun necHBIX pecypcoB TPASHCHIA Hocts CS B Xoxa,
MTOYBBI JIECHBIX pecypcax, (Br/xr)/(xkBr/v?)
Ku/xm? Bx/kT
I'puOsI
rpuObI Oersie (CyX) 1,9 7345,6 104,5
BepesHHKOBCKOE fec- mcHaKy (Cyx) 1,9 2365,8 33,7
HIECTRO MacisTa (Cyx) 1,2 767,9 17,3
rpy3nu 6ensie (Cyx) 1,2 854,5 19,2
BDKHUKH (CYX) 1,2 1135,2 25,6
HANSHECKO® IECHI v Geste (cyx) 1,9 168,8 24
HIT «CMONBHBINY»  [CBIPOEKKH (CYX) 1,2 4939,2 111,2
Mxn
BepesHHKOBCKOE fec- KyKyI.HKI/IHVJIeH 1,2 592,0 13,3
HICCTEO rureBporuii Lpebepa 1,2 704,0 15,9
ITIKpaH BOJTHUCTHIN 1,2 683,7 15,4
ITIKpaH BOJTHUACTHIN 1,2 228,5 51
HIT «CmomsHBIH»  [mieBpoumii [llpedepa 1,2 708,8 16,0
caruym sp. 1,2 1115 2,5
[TannopoTtHuKHK
bep egiﬁiziigge frees [IUTOBHUK MY>KCKOM 19 13,7 0,2
HIT «CMONBHBINY  [IIMTOBHUK MYKCKOM 1,2 817,4 18,4
ITokpbITOCEMEHHBIE pacTeHuUsl (JeKapCTBEHHBIE)
[>KMa OOBIKHOBEH. 1,3 6,1 0,1
BepesHIKOBCKOE TIec- ITaHIBIIT MaHCKUI 1,2 219,3 49
HHYECTEO CHEITH OOBLIKHOBEHHAS 1,2 14,9 0,3
Imytuia 0ObIKHOBEH. 1,4 12,6 0,2
TBICAYEIIMCTHUK 00. 0,6 8,0 0,4
ITaH 1Bl MANCKUI 1,2 161,3 3,6
HIT «CMOubHbLib CHBITh OOBIKHOBEHHAS 1,2 143,1 2,5
THEICTYETUCTHHK 00. 1,0 50,5 1,4
uepHuKa (TpaBa) 1,2 30,5 0,7
ITmonaer
bep egiﬁiﬁ;z;gge T hemmua (opex) 1,9 24,6 0,3
. psiouHa (cyx.) 1,0 58,2 1,6
HIT «CvombHbiity MasnHa (CyX.) 1,2 296,5 6,7
Yam3uHCKOE JIeCHH-  [0apOapuc (cyx.) 1,9 78,6 1,1
4ECTBO IIMIOBHUK (CyX.) 19 25,6 0,4

TakuM o0Opa3om, KUBOW HANOYBEHHBIN MMOKPOB 3arpsi3HEH ciabo, comepkanune Cs-137
HAXOJUTCS B Ipe/ieax JOMyCTUMOTO YPOBHS (IOMYCTUMBI YPOBEHB sl IEKAPCTBEHHOTO CHIPhS
— 200 bx/kr), 3a uckitoueHueM rpudoB (1omycTUMBINA ypoBeHb - 2500 Bx/kr).

HccnenoBanue pa3nuyHbIX BUJOB APEBECHBIX PACTEHUHN Ha CO/AEpIKaHHUE PAAHOHYKIHIOB
MOKA3aJI0 CYIIECTBEHHYIO Pa3HUIY MKy HAMH IO CIIOCOOHOCTH HakarumBath B cede Cs-137
(Tabn. 3). Haubonbiee coaepkanue me3usi 00HaApYKEeHO B 1yOe, HAUMEHBIIIEe — B KJICHE.

Tabmmma 3 Copnepxanne Cs-137 B OCHOBHBIX BHIAaX APEBECHBIX PACTEHWH B PA3HBIX IMOYBEHHO-IKOIOTHYECKHUX

YCIIOBUSIX
Copepxanne Cs-137 (bk/kr)
Teppuropus Bug JIuctBa
Kopa JIy6 JpeBecuna Bersu (xBos)
1 2 3 4 5 6 7
Scenp 21,67 7,79 6,10 28,49 12,43
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Oxonuanue mabauywt 3

1 2 3 4 5 6 7
YaM3uHCKOE Kien 17,24 6,15 0 21,43 17,21
JIECHHYECTBO JIumna 42,55 8,39 7,39 54,51 59,69

Jy6 122,77 19,17 9,84 67,35 91,78

Bepe3Hukos- Ay6 149,19 13,18 0 15,01 36,42
CKO€ JIECHAUE- JIuma 59,20 12,23 0 12,79 30,32
CTBO Scenn 13,28 13,88 0 15,24 30,64
CocHa 39,50 22,50 12,08 17,30 51,30

Jy6 78,90 75,43 17,25 740,23 439,12

HIT «Cmob- Bepesa 35,43 23,79 14,53 27,39 74,52
HBI» Ocuna 32,50 72,51 13,31 150,31 69,38
Jluna 69,35 31,45 19,63 19,45 107,89

Onpxa 81,50 - 17,95 60,16 56,25

H3yueHne necoo0pa3yromux IpeBecHbIX MOpoIax Mmokas3ano, 4ro HakomieHue CS -137 B
OOJIbIIICH CTENIEHU MTPOUCXOTUT B Iy0e, OJIbXe U OCMHE B MEPTBOM HAPYKHOM CJI0€ KOPBI, OTJIO-
YKHBILIETOCSI C €T0 BBIMAICHUSIMH MTOCJIE TEXHOTEHHOTO TOCTYIUIeHUs. [l01eBOM BKJIal OTACIBHBIX
KOMITOHCHTOB M3Y4aeMbIX JIPEBOCTOCB B 00IIIee 3arpsi3HEHUE TAKOB, YTO OCHOBHAS YaCcTh HAKOII-
JICHUS] TIPOUCXOTUT B Kope U nucTBe (xBoe) (mo 70%) Bo Bcex Jecoobpasyronmx nopojax. B
OCTaJIbHBIX YaCTAX Ha3eMHOU (huromacchl HakoruieHue CS -137 mpoucxouT B MEHBIIIEM KOJIMYe-
CTBE.

Tabnuna 4
Copep:xanue Cs-137 B 0CHOBHBIX BHAAX APeBECHBIX PACTeHUH

Copepsxanne Cs-137 B opranax pacreanii (Bx/xr)
HaumenoBanue Kopa JIy6 HpeBecuna Bersu JIuctBa (xBOSI)
bepesa 35,43 23,79 14,53 27,39 74,52
Jy6 116,95 35,92 9,03 274,19 189,10
Kien 17,24 6,15 0 21,430 17,21
Jluna 57,03 17,36 9 28,92 65,97
OcuHa 32,50 72,51 13,31 150,31 69,38
Ousbxa 81,50 - 17,95 60,16 56,25
CocHa 39,50 22,50 12,08 17,30 51,30

OCHOBHBIE BBIBOJIBL:

1. MOIIHOCTb KBUBAJICHTHOM 103l TaMMa-U3JIyuyeHHs Ha 00CIeIOBAHHBIX TEPPUTO-
pusix HanmonansHoro napka «CMombHBIN», bepe3nnkoBckoro 1 YaM3MHCKOTO JIECHUYECTB Kak
MIPaBUJIO HAXOAUTCS B mpeaenax ecrectBeHHOro ¢ona (0,10 - 0,14 Mx3B/4), HO BCTpeyaroTCs JI0-
KanpHble yyacTku ¢ MOJ1 o 0,38 Mk3B/4.

2. Jlns 06ciae1oBaHHOM TEppUTOPHM XapaKTepHa HEPaBHOMEPHOCTb TOPU3OHTAIb-
HOTO U BEPTUKAJIBHOTO 3arps3HEHMsI IOYBBI: IUIOTHOCTh 3arpsi3HEHUs 1ie3ueM-137 BapbUpyeT OT
0,5 o 2,9 Ku/km?, o0CHOBHasi akTUBHOCTb TEXHOT€HHBIX PaIMOHYKJIHMJIOB COCPEIOTOUYEHA B BEPX-
HeM 10-cM c10€e TOYBBI.

3. Conepxanne Cs-137 B puTo- 1 MHUKOLIEHO3aX 3aBUCUT OT YPOBHS 3arpsi3HEHHS
MOYBBI, TOYBEHHO-3KOJIOTMUECKUX YCIOBUI U OT OMOJIOrHYECKUX OCOOCHHOCTEHN Pa3IMYHBIX BU-
noB. Cojaep:kaHue paJuOHYKIHIOB B JpeBecMHEe He3HauuTenbHO (MeHee 20 Bk/kr), Xxo3sii-
CTBEHHO-TIOJIE3HBIE TPABSIHUCTHIE PACTEHUS HAKAIUIMBAIOT PAJUOHYKJIUABI B KOJMYECTBAX, HE
MPEBBIMAIOIINX JONYCTHUMBIN ypoBeHb (200 BK/Kr — 1151 1eKapCTBEHHOTO CBIPbs). ENMHCTBEHHBIM
KOMITOHEHTOM JIECHOTO OMOIEHO03a, IPEICTABISIIOIINM NOTEHIUAIbHYIO OMACHOCTh IS Hacele-
HUS, ABIISIOTCS IUIAIIOYHBIE TPUOBI.
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4. IlpencraBisieT HayYHbIH ¥ IPAKTUUECKUI MHTEPEC MPOIOJKEHUE KOMIUIEKCHBIX pajino-
AKOJIOTUYECKHUX MCCIIEAOBAHUH B JIECHBIX dKOcHCcTeMax PecyOmuku MopmoBus.
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67



CnNPABOYHO-UH®OPMALIMOHHASA CUCTEMA
«BYJNIKAHU3M LUEHTPAJIbHOU AMEPUKWU»
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2. Xapvkos, Ykpauna

INFORMATIONAL SYSTEM "VOLCANOES OF CENTRAL AMERICA"

Burich Anastasiia
V. N. Karazin Kharkiv National University
Kharkov, Ukraine

Abstract. Currently, volcanic activity is among the most dangerous natural phenomena,
often brings much harm to people and the national economy. Modern geographic information sys-
tem mapping relies on the creation of distributed geographic databases that can be used as an
effective means of organizing information and risk management. The use of spatial and systematic
interpretation of knowledge about the conditions of emergency situations, the activities of the so-
ciety for the prevention of their manifestations is an important task of global significance. Such
information provides an opportunity to assess the presence of deviations from the normal state of
the volcanoes, the threat of the eruption, the possible death or violation of the conditions of their
life, causing direct and indirect financial losses, deterioration of the of the ecological properties
components of nature. This work describes the development of the informational system "Volca-
noes of Central America" in GIS "Panorama”. It can be used for the prevention and operational
response in the event of an emergency associated with volcanism.

Bynkanusm okaspiBaeT 00JIbLIOE BO3/AEHCTBUE HA MPUPOAHbIE ITpouecchl. [loa BiusiHMEM
COBPEMEHHOM BYJIKAaHMYECKON AESITENbHOCTH HA 3€MHOM IAape HAXOIUTCS OOIIMpHAs TEPPUTO-
pus. [leicTByromue ByJIKaHbl UIMEIOTCS BO BCEX IIPUPOJHBIX 30HaX. APEHON COBPEMEHHOIO BYJI-
KaHM3Ma siBIsieTcs OacceitH Tuxoro okeana, riae HaxoauTcs okoso 80 % nelCTBYIOMIMX BYJIKaHOB
B MHUDE.

Bynkanusm — siBnenue riobanbHoe. B HacTosiliee BpeMs ByJIKAHUYECKasl IESITEIbHOCTD
OTHOCHTCSI K UHCITy Hanbosee rpO3HbIX SBJIEHUI NPUPOIbI, YACTO MPUHOCUT MHOTO O€[ JII0IIM U
HapoaHOMY X03sicTBy. [ToaTOMy HE00XOAMMO UMETh B BUAY, YTO XOTh U HE BCE JeHCTBYyIOIINE
BYJIKaHbI BBI3bIBAIOT HECUYACTHE, TEM HE MEHEE, Kbl U3 HUX MOXET ObITh B TOH WJIM MHOMN
CTENEHN MCTOYHUKOM HEraTUBHBIX COOBITHM, N3BEP)KEHUS BYJIIKAHOB OBIBAIOT PA3JIMYHOMN CHIIBI,
OJIHAKO K KaTaCTPO(PUUECKUM OTHOCATCS JIUIIB T€, KOTOPBIE COMTPOBOXKAAIOTCS TMOETIBIO JII0AEH 1
MaTepuabHBIX IIeHHOCTEH [1].

Kpome Toro, BaxxHo paccMaTpuBaTh BYJKAHHU3M C TOYKH 3pEHHUS TJI00alIbHOTO BO3JEH-
CTBMS Ha reorpauueckyro 000JI0UKY B IpoLecce e IBONIoLUHU. Beab K mocneicTBUSM BYJIKaHU-
YECKUX M3BEP)KEHUN OTHOCAT HE TOJBKO (pM3HyecKue (B TOM UMCIE M MEXaHWYECKHE) BO3JEH-
CTBHMSI Ha HBBIC OPTaHU3MBbI U YEJIOBEKA, HO U MIPSIMbIe M KOCBEHHbIE HapyIIeHUs HopM, CBOICTB,
KayecTBa OKpY»Karolleil (IpUpoAHON U aHTPOMOTeHHOM) Cpeibl BO BCEX B3aMMOCBSI3aHHBIX I'€O-
cdepax U T0JTOBPEMEHHBIX MPOLIECCAaX B HEH.

Takum oOpa3zom, HEOOXOAUMOCTD B TII00aTbHOM MOHUTOPUHTE BYJIKaHHW3Ma 10 BCEH TIa-
HETE SBJIAETCS JOBOJILHO aKTyalbHOM pobiaemoil. EcTecTBeHHO, HBIHE CYIIECTBYIOT MOHUTOPHH-
TOBBIE CHCTEMBI, COJEpKallle CTaTUYeCKyl0 MH(GOpPMAIMI0 O paclpoOCTpaHEHHE BYJIKAHOB Ha
3emiie, noctynHele B cetu Internet. Ilpumepamu Takux cucrem siBistorcs Karanor ByiakaHOB
3emin, The Smithsonian Institution's Global Volcanism Program (GVP), British Geology Survey
U ApyTHE.

Kak noxa3pIBaeT M3yueHUEe 3TUX CEpBUCOB, BCE OHHM COJEPKaT MEpEeYeHb BYJIKAHOB, UX
KpaTKYyI0 XapaKTepUCTHKY IO ONpEAEICHHBIM KPUTEPHUSAM (B COOTBETCTBUU C OOIIENPUHSATHIMU
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KJaccu(uKanusmMm), reorpadpuaeckie KOOpAUHAThI U T.1. Ho HU 0/1MH U3 HUX HE COAECPIKUT CBOJI-
HOW paclIupeHHON MH(pOpMalMK, HE AAeT BO3MOXKHOCTH HMCIIOJIb30BaTh 3Ty MH(DOpMAIUIO Ui
CIELMAIN3UPOBAHHBIX 3a/1a4. B OCHOBHOM Takue pecypcChl IIPU3BaHbl HA yIOBIECTBOPEHUE IIPO-
CTBIX CIIPABOYHBIX 3alpocoB. MIHCTpyMeHTapuil IO3BOMISIET UCKATh BYJIKAHBI 110 HA3BaHUSM WM
CTpaHaMH, TJIe OHU HAXOJATCS, HO MOJYYCHHYIO HHPOpMAaLUIO Henb3s puiabTpoBath.K ToMy ke,
TaKue CEpPBUCHI HE MO3BOJISIIOT I10JIb30BATEI0 CBOOOAHO MEPEKIIIOYaThCs MEKIAY KapTOW U CBs-
3aHHOW ¢ Hel MH(OpMaIeil OTHOCUTENIBHO ByJIKaHU3Ma. UTO, MEXKy TEM, OU€Hb BaXKHO.

JUis ynoBIeTBOpeHUs: MOTPEOHOCTEN yIpaBlIeHYECKOM 1eATeIbHOCTH, B YaACTHOCTH Ipe-
OYNPEXIEHUS U JTMKBUIALUU [TOCJIEICTBUIN YpE3BbIUAaliHBIX CUTYAL[UH (B TOM YHCJIE U CBSI3aHHBIX
C BYJIKAHM3MOM), BO3HMKAeT HEOOXOAMMOCTb CO3JIaHHUs €IUHOM Oa3bl JaHHBIX MOTEHIMAJIbHO
OIacHBIX OOBEKTOB, B IAaHHOM Cllydae BYJKaHOB MHpa. Takas 6a3a JaHHBIX JOJDKHA COJEPKATH
KpaTKy0 HH(POPMALHIO O MOTYXIIUX BYJKaHaX U NOJHYI HHPOpMAaLUIO 00 aKkTUBHBIX. BaxHbIM
MYHKTOM peaji3aliy JAaHHOU 3a7[audl SBIISETCS BOIUIOLICHHUE €T0 C IIOMOUIbIO TeOMH(pOpPMAIOH-
HbIX TexHoyorui (nanee I'NC).

CoBpeMeHHOE CHCTEMHOE IeOMH(POPMALMOHHOE KapToTrpagupoBaHue ONMUPAETCS Ha COo-
3J1aHKEe PACIpeesIeHHbIX reorpaguueckux 0a3 JaHHbIX, KOTOPbIE CO3/1al0T OCHOBY JUISl CO3aHUs
aTIacoB, CUCTEM KapT WM pa3padOTKA MHTEPAKTUBHBIX T€OMH()OPMAIIMOHHBIX CHCTEM, OHO MO-
KET paccMaTpUBaThCs Kak 3PPEeKTUBHOE CPEICTBO CUCTEMATU3aLUU UH(OPMAIIUK U YIIPaBICHUS
puckamu [3]. Mcnonb30BaHrue NPOCTPAHCTBEHHOM U CUCTEMATU3UPOBAHHONW MHTEPIIPETALIMU 3HA-
HUI 00 yCI0BUSAX BOZHUKHOBEHHUS YPE3BbIUAHBIX CUTYallUH, HAIIPaBJIEHUs JeSTEIbHOCTH 0011e-
CTBa IO MPEAYIPEKICHUIO UX MPOSBICHUN SBISICTCS BAXXHOM 3aadyeil rio0aqbHOTrO 3HAYEHUS.
Takast unopmarus 1aetT BO3MOKHOCTh OLICHUBATh HAJIMYKE OTKJIIOHEHUH OT HOPMaJIbHOT'O COCTO-
SIHUSI BYJIKAHOB, YTPO3bl X U3BEP>KEHHU S, BO3MOXHOW T'MOEIH JIt0 1€l NN HAapyIIEHUs YCIOBUN X
KHU3HU, IPUUUHEHNE IPSIMBIX U KOCBEHHBIX MaTEPUANIbHBIX YOBITKOB, yXY/IIEHUE 3KOJIOTHYECKUX
CBOMCTB KOMITOHEHTOB MIPUPOJIBI [4].

AHanu3 OIbITa U3YYEHUs PUCKOB UYPE3BbIUANHBIX CUTYALil CBUJIETEIBCTBYET O IIUPOKOM
MPUMEHEHUH KapTorpauueckoro MeTo/1a uccieqoBanuii. M 3To 3akoHOMEpPHO, MMOCKOJIBKY TPO-
CTPaHCTBEHHOE MPE/ICTaBIEHUE O PUCKAX MPOSABJICHUS U CAMUX UPE3BbIYAHBIX CUTYalUSX, OTOO-
PaXKEHHOE C IOMOLIbI0 OYMa)XHbIX WJIM 3JIEKTPOHHBIX KapT, A€T BO3MOXHOCTb aJE€KBaTHO,
OBICTPO U Pe3yJbTAaTUBHO OLIEHUTH CYIIECTBYIOLIUE U MOTEHIMAIbHBIE YIPO3bI C 1IeIbI0 n30era-
HUs, IPEIOTBPALLECHHS ¥ JIMKBUIALMH IIOCIEACTBUN OITACHOCTEN B CUCTEME YIIPABJICHUS PUCKAMH.

VY4uuTeiBas Bce MEepeUnCIeHHbIE aCTeKThl, ObLIO PEIEHO pa3padoTaTh MPOTOTHUII AEHCTBY-
IOLLEN CpaBOYHO-MHPOPMAIIMOHHOM cucTteMbl «Bynkansl». OHa A0KHA OBITH OTpakeHa Ipo-
CTPaHCTBEHHO: B BMJIE JJIEKTPOHHOW KapThl, 3J€MEHTBl KOTOPOH OyIyT cOAep)kKaTh HE TOJIBKO
KpaTKHe XapaKTePUCTUKH OOBEKTOB, & UMETh CBS3b C 0a30il NaHHBIX, B KOTOPOW XpaHUTCS TO-
ApoOHasi, CUCTEeMaTU3UPOBaHHAs ONpeIeIeHHBIM 00pa3oM HH(pOpMaIus.

WNudpopmaninsg He n0KHA OBITH CTATUYHOW M 0a3a JAaHHBIX JIOJKHA MOCTOSHHO TOIOJI-
HATHCS HOBBIMU JJaHHBIMU O BYJIKAHMYECKHX Ipoleccax Ha 3emiie. i1 3TOro cymecTByeT omnpe-
JIeJIEHHasl CeTh BYJIKAHOJOTMYECKUX 00CcepBaTOPHil, KOTOpasi MOCTOSTHHO CJIEIUT 3a ByJIKaHaMHU.
Kpowme Toro celiuac JeHCTBYET psJl HAyYHBIX MHCTUTYTOB BYJIKAHOJIOTMH U ceiicmosoruu. biaro-
Japs ATOMY TaKyl0 CUCTEMY MOTYT MCIOJIb30BaTh JII0ObIE cephl NEATENBHOCTH: OT I€0JI0r0B U
CTpouTesel 10 aBUaKOMIIaHUH U MOJIb30BaTee-HenpoecCunoHaoB.

Jlns uccnenoBanus OblM BeIOpaHbl cTpaHbl LleHTpanbHO AMeprky, a MMeHHO: Mekcuka,
I'Batemana, CansBanop, ['onnypac, Hukaparya, Kocra-Puka, [lanama, koTopble, KaKk U3BECTHO,
HaXoJATCs B 30HE TUXOOKEaHCKOT0 OrHEHHOTo Koublia. [IpruunHoii Takoro BeIOOpa sSBISETCS BbI-
COKas ceficMuyeckast akTUBHOCTb JAHHOW TEPPUTOPHUH, a TaK ke 00eCIeYeHHOCTh HH(popManuen
U KapTorpaduueckuMu MaTepuataMH.

Jist JocTHXKEeHHs TOCTaBIEHHOMU 11eNi OblI0 COPMYIMPOBAHO PsiJL 3a1au:

"  W3YyYWUTh U NPOAHAIU3ZHPOBATH CYIIECTBYIOIIHWNA ONBIT U3yYEHUsS BYJIKaHU3Ma KakK MOTEH-

LAAJIBHO OIIACHOT'O IIPUPOJIHOIO SIBJICHUS, 4 TAK)KE€ BO3ZMOXKHOCTH PEILLICHUS YIIPABJICHYE-

CKHX 33/1a4 10 CpeJICTBaM TreonH(pOpMalMOHHOTO KapTorpadupoBaHus;
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= co31arh 0a30BYIO KapTy BYJIKaHOB pernoHa LleHTpanbsHoit AMepuku, KoTopas Ob1 0ToOpa-
xana Ha ¢one kapT Google mim Bing MecTononoxeHue ByJIKaHOB Ha TEPPUTOPUH CIIETY-
rolux crpad: Mekcuka, I'Baremana, CanbBanop, ['onaypac, Hukaparya, Kocra-Puxa, I1a-
Hama;

= paspaborarh 0a3y JaHHBIX — OCHOBY CHPAaBOYHO-WH(POPMAIIMOHHON CHUCTEMBI, KOTOpas
IpeJocTaBiIsAia Obl AETAIBHYIO HH(OPMALHMIO O BYJIKAaHUYECKONW aKTUBHOCTH PETHOHA,

= o0ecne4nTh CBSA3b MEXKIY KapToil 1 62301 TaHHBIX;
= coznath 3D mozpenu penbeda, Ha KOTOPOM PACIOIOXKEH BYJIKaH, UCIIOJIb3Ysl Tomorpadu-

YECKUE KapThl pErMOHA KaK UCXOJIHbIE JJaHHbIE.

Kak noka3spIBaeT U3y4eHHUE CyIIECTBYIOLIETO OIIBITA, BIMSIHHUE BYJIKaHN3Ma Ha BCE IPUPOJI-
HbIE IIPOLIECCHI 3aBUCUT, IIPEK/E BCETO, OT THUIIA IPYNTUBHON EATEIBHOCTH BYJIKAHOB U MX akK-
TUBHOCTH. BBIIEIAIOT YETHIPE OCHOBHBIX TUIIA U3BEPIKCHUM:

e >hdy3uBHbBIC (M3MHUSIHUE KHUIKOU JABBI, KOTOPas 3aCTHIBACT HA CKJIIOHAX);

® DHKCIUIO3UBHBIE (XapaKTEePU3YIOTCS BHIOPOCAMH Tra30B U PHIXJIOr0 MaTepuana);

® OKCTpYy3UBHBIC (OUCHB Bsi3Kas JiaBa U (POPMUPOBAHUE KYIIOJIOB);

e CMeIIaHHbIE (Ha PSAAY C U3ITUSHUEM JIaBbI POMCXOAUT BHIOPOC MUPOKIACTHKY H T'a30B).

TunBI 5pyNTUBHON JEATEIBHOCTH BYJIIKAHOB 3aBUCHT, IIPEXKJIE BCErO, OT BA3KOCTH MarMbl,
OIIpe/IeIIEMOM Co/lep)KaHUEM KPEMHE3EMA, U OT KOJIMYECTBA B HEM JIETYUMX KOMIIOHEHTOB. A Tak
e OT BBICOTBI PACIIOJIOKEHUSI KpaTepa: 4eM OH IUIy0xke, TeM Huxke OyneT cToild H3Bepxke-
Hus.MIMEHHO MO3TOMY 32 CEMAHTUYECKUE XapaKTEPUCTUKU MPU CO3/1aHUU KapThl paclpoCcTpaHe-
HUS BYJIKaHOB OBbUIM B3SIThI CIIEAYIOIIME: Ha3BaHUE, allbTEpHATUBHOE Ha3BaHHUE, aKTUBHOCTh, a0-
COJIIOTHAs BBICOTA, TUII BYJIKAHA, TUII IOPOJBI, AaTa IOCIEIHETO NU3BEPKEHUS.

I'NC TTanopama MuHu nipefHa3HAYCHA JUTS CO3JaHUs, pEAAKTHPOBAHUS U IeyaT nudpo-
BBIX KapT U IJIAHOB TOPOJIOB pa3IMYHOI0 Ha3HAUCHMsI, BeleHUs 06a3 JaHHBIX C HACTPOMKOM MOJIb-
30BaTEIBCKUX (POPM ISl IPOCMOTpa TaOIHIL, POPMUPOBAHUS 3aIIPOCOB M OTYETOB ISl TPOCMOTPA
CXEM TEPPUTOPHAIBHOIO IUIAHUPOBAHMS, TPAJOCTPOUTEIBHOTO KajacTpa U APYTUxX 3anad. Jra
IporpaMMa He TpeOyeT JMIEH3UH U MOXKET ObITh CBOOOJHO HCII0JIb30BAHA B HEKOMMEPUECKUX
LEISIX.

Kpowme toro, B 'MC [Tanopama MuHu o0ecrieunBaeTcst OIICPKKA MOMYISIPHBIX T€OIOp-
TaJIOB, MO3BOJIAIONIAs OTOOpaXKaTh KapThl MOJIb30BATENS MOBEPX M300paKEeHUH, MOIydyaeMbIX C
caiftoB Google (Cnyrauk), Google (Kapta), Google (Jlanamadrt), Yahoo! (Cnyrauk), Yahoo!
(Kapra), OpenStreetMap (Kapra). A, 3Ha4uT, HHCTpPYMEHTapUH 3TOr0 IPOrpaMMHOro obecreye-
HUS BIIOJIHE TIOJIXOJUT JUIsl OCYLIECTBIICHUS [TOCTABIEHHOM 3a/1a4.

Jliis mepexo/ia HEMOCPEICTBEHHO K CO3aHUI0 KapThl CIIEAYET pa30o0paThCs ¢ €€ CoCTaBIIsA-
romumu. CHavasa HeoOX0AMMO BHIOpaTh MacIITad U MPOEKIIUI0 — MATEMATUYECKYIO0 OCHOBY. Cy-
IIECTBYIOLIUI OMNBIT KapTorpadupoBaHUs 3TOH TEPPUTOPUU CBUAETEIBLCTBYET O TOM, YTO €€
Jyyiie Bcero orodpaxars B L{unmnnapuueckoit npoekunn MepkaTopa, a B COOTBETCTBHH C TeMa-
TUKOM ObUT BBIOpaH MacmTad 1: 500 000. 3aHeceHHble B 6a3y AaHHBIX BYJIKaHbI JOJKHBI OTpa-
&KaThCsl TOUEYHBIMU 3HaKaMU Ha QoHe kapTbl Google. Onu Haxonsatrcs B cinoe «BYJIKAHBI» u
OTJIMYAIOTCS APYT OT APYyTra B 3aBUCUMOCTH OT akTUBHOCTH (puc. 1). KoopanHaTei00beKTOBOBLITO-
B3srocpecypcaTheSmithsonianinstitution'sGlobalVolcanismProgram (GVP).

e

4 A i
a) 6) B) 1)
Pucynok 1 — O6o3HaueHust ByJIKaHOB: &) — AEUCTBYIONIMIA BYJIKaH, 0) — MPOCHIIAKIIMACS BYJIKAH,
B) — CIISIIIUI BYJIKAH, T') — IIOTYXIIHI BYJIKaH

KpOMC TOTO, KaXKIbIi BYJIKAaH UMCCT CBOU CCMAHTHYCCKUC XAPAKTCPUCTHUKU, TAKUC KaAK:
M CO6CTB€HHO€, AJIBTCPHATUBHOC HA3BAHWEC, aKTUBHOCTD, a0coJrroTHAs BBICOTA, THII BYJIKaHa,
THII TIOPOABI, JaTa MOCICAHCTO U3BCPIKCHUA (pI/IC 2) OTH Xe XAPaKTCPUCTHUKU COACPIKUT U 0aza
JaHHBbIX.
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CemanTuka: 17 / 22422000 [BynkaHbl]

Bykan aeicTeyowsit

BYMKAHBI

Cemarmuaca | Macurat

Kon

!Xapamepucmka

3HaveHne

201

AKTUBHOCTb.
OTHOCHTENBHAS BLICOTA (¢y7) (0.00...0.00, TouH.-2 3H)
ABCOMIOTHASI BBICOTA (H.) (0.0 ... 0.00 , TouH- 2 3H.)
COBCTBEHHOE HA3BAHVE

ANbTEPHATUBHOE HA3BAHVE

TUN BYIKAHA

TUM MOPOALI

[DATAMOCNEAHETO U3BEPKEHUS (rog) (0 ... 0, TouH-0 3H.)
HOMEP BY/IKAHA (0.0, TO4H-0 3H)

Deiicteyiowmit
8371.00

2552.00

Pacaya

Amatitian
CNOXHBIN BYNKaH
PyonyT, gaumT
2013

342110

Ypanre

[V Bea cemanika

r

I D6wan ans ecex ofbexTos

v | [ Bewon

Pucynok 2 — CemanTtuka cios «ByixaHbi»

Jns Gonee neranbHON 00paboTku ObuIM BHIOpaHBI 20 aKTHBHBIX B TEMEpPEIIHEE BpEMs
BYJIKAQHOB, 0a3a IAHHBIX JUISI KOTOPBIX COJIEPKUT MH(OPMALIHIO O 1aTaX U XapaKTepe U3BEP:KEHUH,
a TaKKe MX IOCIEACTBUSX, KpaTrepe, U3 KOTOPOro IMPOUCXOJIMIO H3BEP)KEHHWE M CCBUIKM Ha
pecypchl AOMONHUTENbHON HHGOopMaluu B cetu Internet.

B xagectBe nporpammsl 1715t paboThI ¢ 0a30ii JaHHBIX ObLIa BeIOpaHa pensiiuonHas CYB/]
koprnopauu Microsoft — MC Access. OHa uMeeT MHUPOKUIM CHEKTp (PyHKUUN, BKIIOUas
CBSI3aHHBIE 3AIPOCHI, CBS3b C BHEITHUMH TaOJIHIIaMU ¥ 0a3aMH JaHHBIX.

B ocHoBe 0a3bl gaHHBIX JEKUT Tabmuna Volcano, B KOTOpOHl XpaHUTCS KpaTKas
XapaKTepUCTHKA BCEX BYJIKAHOB, KOTOPBIE MPEICTABICHBI HA KapTe: Ha3BaHUE, ATbTEPHATHBHOE
Ha3BaHHWE, aKTUBHOCTh, aOCOJIIOTHAsl BBICOTA, TUIl BYJIKaHAa, THUI MOPOJBI, JaTa MOCIEIHEro
u3BepkeHus. l[IpudyeM KOJOHKM aKTWBHOCTB, THII TOPOABI M THUI BYJKaHA 3aIMCAHBI KOJIOM,
pacmndpoBKka KOTOPBIX XpaHUThCS B Tabmumax-cupaBounukax (SP_Activ, SP_RockType,
SP_VolcType coOTBETCTBEHHO).

Tabnuna, coaeprkaias HHGOPMAIUIO 0 MOAPOOHOM SPYNTUBHOM HcTopun 20 BHIOpaHHBIX
BYJIKaHOB, Ha3bIBaeTcsa Eruptions. OHa Toxe uMeeT TabJInIly-ClIpaBOYHUK, KOTOpasi pacKpbIBaeT
tun uzBepxxkenus: Sp_EruptType.

Ces3p Mexay Ttabmumamu  Volcano u  Eruptions ocymiecTBisiercs ¢ MOMOIIBIO
YHHUKAJIbHOTO HOMepa BYJIKaHa, MPHUCBOEHHOIO KaXAoMy o00beKkTy pa3pabotunkamu The
Smithsonian Institution's Global Volcanism Program. Ilo sTomy ke HOMEpY OCYIIECTBISETCS
CBS3b C TaONMLIaMH, COAEpXKALIMMU CCBUIKM Ha pecypcbl u3 cetu Internet: Lib_ Artikle u
Lib_Video. B nienom, ctpykrypa 0a3bl JaHHBIX IIpeICTaBlIeHa Ha puc. 3.

Lib_Video

SP_EruptType

Lib_Artikle
¥ IDN
code
link
Buiepuer ccuin
language

¥ DN
code
BuiepuTe
link_video

¥

Volcano

ceuinky

IDN

code
NameVolc
AltName
summit
elevation
activ_code
last_eruption
type_code
rock_type
img

Eruptions

¥

Koa
code

year

date_start
indicator
date_stop
indicator1
crater
character_erupt
info

SP_Activ
¥ IDN
cadeAct
Activ

SP_VolcType
¥ IDN

CodeType

TypeVolc

SP_RockType
¥ IDN
CodeRock
TypeRock

Pucynox 3 — Ctpykrypa 6a3bl JaHHBIX
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Hcxons w3 3amauu mpoekTa, W3 TaOnui B Oa3ze JaHHBIX ObUIM cHOpMYyTUpPOBAHBI
He0oOXOIMMBIE 3alpOoChl, KOTOPHIMU OINEPUPYET MOJIb30BaTeNb. Hanpumep, oauH U3 3ampocoB
CBOIUT MH(OPMAIUIO U3 BceX TaOJMIl B OJHY JUIA BCEX BYJIKAHOB, APYrOod — TOXKE camoe, HO
TOJIBKO JUIsl aKTUBHBIX, MOKHO YCTAHOBHUTH ITOMCK BYJKAHOB B TOT MEPUOJ BPEMEHU, KOTOPBIN
3aJ1aeT M0JIb30BaTEINb U JIP.

ITocpencrBam matdopmsl ' MIC [Tanopama Munu ObUT CO31aH TPOSKT 1 pabOTHI ¢ 6a30it
NaHHBIX. [IPOEKT OCYIIECTBISET CBSI3b MEXKIY aTpUOYTUBHON WHOpMaIuel, Xpassiencs
HEMOCPEJICTBEHHO B 0a3e TaHHBIX, U KAPTOH paclpoCTpaHEHHS BYJIKAHOB.

CrnenyeT 3aMeTHUTh, YTO MPOCKT paboTaeT HE HEMOCPEACTBEHHO C TaOiuiaMu 0a3bl
JAHHBIX, a C YK€ CO3/IaHHBIMU B HEl 3alIpocaMu, YTO 3HAYUTENbHO 00JIer4aeT paboTy MpOorpamMmal.

CBsI3b K€ MEXly IPOCTPAHCTBEHHON U CEMAaHTUYECKOH MH(pOpMaLneil OCyIECTBISETCS
4yepe3 CEeMAaHTHKY, & UMEHHO — 4Ye€pe3 YHUKAJIbHBIA KOJ BYJIKAHOB, XPaHSLIUNCA KaK B CJOE
«BYJIKAHBbI» nHa kapre, Tak u 0a3e AaHHBIX. biarogaps 3TOMy IMOJbh30BATEIh MOXKET JIETKO
MEePEXOIUTh OT KapThl K TEKCTOBOW MH(opManuu ¥ HaoOopoT. [[ns 3Tux 3amay Obuta co3aHa
OcHoBHasi ToNb30BaTeNbCKast ¢Gopma, cofepkamias JABe NOJYMHEHHBIX el ¢opmbel: «Bce
BYJIKaHbI» U «AKTHBHBIE BYJKAHBD.

AKTWBHBIE BYJIKAHbI

“Bynwarsr” 1:500000 fincros: 1 Obmexroe: 115/0 / ewgenenc) Atnac ne oTepe
X= 1456048 m V=108 36468 m 1:8%81657 Bynwamst_(obsextos: 1135)

Pucynox 4 — OcHoBHas hopMa I10JIb30BaTEIS

IlepBast 1aeT BO3MOXKHOCTH MPOCMOTPETh KPATKyI0 HH(POPMAIIUIO OTHOCHTEIBHO BCEX
oowekToB crnost BYJIKAHBI (puc. 5).

S VIC BYJIKAHB = =
HHMOPMALMONHAA CUCTEMA "BYNKAHLI IEeNTPANLHOA AMEUENR"
7 | Vs | == | San Salvador
Bynkan hmatepeque
St BalvastD [ AR TRER BT
Acatenango AKTHEHOCTE! |CI‘I9!LLLM171
Coatepeque Caldera Tun Bynkana: |CTpaTDBHJ‘IKaH
Agua, MNpeodnanawmas nopona: |AH£LEBMT, fasankTO-aHAESHT
ApEHEEE R ABCONTHAA BHCOTa (M): |1 93
San Yicente
MocnenHee H3BepXeHUE: | 1817

Telica
Tecapa

CDnCemen I'Ipucnqu $OoTo BYNKaHa:

Cuilapa-Barbarena
- S
Pacaya Ny

Pucynok 5 — [Tonb3oBarensckas popma «Bce ByTKaHbI)

Bropas cogepxut noapobHyo uHpopmaiuio o 20 akTUBHBIX BYJKaHaX M BKIIOYAaeT 5
BKJIAJIOK (pHC. 6):
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e Kkparkas uH(OpMaIHsI, UCTOPUS U3BEPKCHUN (BCE M3BECTHBIC U3BEPIKCHHUS, UX XapaKTep
U TIOCJICICTBUS, KpaTep aKTUBHOCTH);

e nyOiuKanuu (CChUIKM Ha CTaThU O JAHHOM BYJIKaHe B ceTu Internet, KOTOpble MOKHO
MPOCMOTPETH C TFOOOT0 YIOOHOTO MOJIb30BaTENI0 Opay3epa);

e Bujaco (aiiibl (CCHUIKM Ha BHJIICO O JaHHOM BYJKaHe B ceTH Internet, KOTOpbIE TOXe
MO>KHO ITPOCMOTPETH B Opaysepe);

e 3D wmonenu (Bumeo 3D momenu, n300pakeHUs M (Qailli MAaTPUYHOW KapThl, KOTOPYIO
MO’KHO pocMoTpeTh U penakrtuposats B [YIC Kapra 2011).

%] AKTMEHBIE BY/IKaHbI - =
- HHIjopMALMOHHAA CUCTEMA "BYNKAHLI leHTPaNLHOA AMEPUEN™
W | ¥y | Vm
Hazganue | A nbTEpHATUEHOE HasBaHMe A | KDaTKad WHPOPMALL | McTopua HSBED)}(EHHﬁ] ﬂgﬁnmauuu] Buneo QJaljlﬂbI} 30 Muuenu}
Acatenango
Telica Cemo Montoso Acatenango
Concepcion Alta Gracia
Pacaya Amnatitlan ABETAER I OGRS
San Cristobal Casita ACTIE LG |C|‘|S|u.lw71
Mazapa Cerro Arenal
Sarta Maria Caliente Tun Bynkaxa: [Crpatosynkan
Mgieteriie Cee Calloile lNpeoGnanawuas nopoaa: |AHJ193MT, Sa3abTO-aHORZMUT
Conchaguita Conchagua lzland AS
COMW0THAA BeCoTa (H):
Izalea ElFara tn | EAE
Fuego Hunahpu HNarta Hauana NOCAEAHErD HEEEPXKEeHHA: |12_11 1972
el [z JlaTa 0KOHYAHUS UIBEPXEHUS: |12_11 1972
Arenal Canaste
Colima Apartepec NMpocMOTp ¢OTO BYAKAHA:
Poas Bosgue Alegre .
Rincon de la Vieja  Aguas Termales P
| -
Turialba El Armado ~ P
< >

Pucynox 6 — IToss3oBatenbekas popMa « AKTUBHBIEC BYJIKaHbBD)

Kaxnmas u3 ¢opm comepuT pabodyro MaHellb, Yepe3 KOTOPYIO ITOJIb30BATENb MOXKET
MePEKITI0YaTHCS MEXIY CEMaHTHYECKUMU JTAHHBIMU u KapTorpaduueckum
n3oOpaxenueMm. llepBas KHOMKA JaeT BO3MOXXHOCTh YCTaHOBUTH (HIBTP I BBIOOpa
HEO0OXOIUMBIX 00BEKTOB U3 TaOIUIIBI, KOTOPAsk COAECPKHUT BCE OOBEKTHI M HAXOJIUTCS C IIPpaBa OT
I10JIB30BATCIIA. BTOpaﬂ KHOIIKA IIpH BBIACIICHHOM 00BEKTE MMoACBCUMUBACT €ro HAa KapTe. TpeTI)ﬂ -
MO3BOJISIET HAWTH 3aMKCU B TaOiuIle JIJIsl BBIOPAHHOTO Ha KapTe 00beKTa U YeTBepTas — CHUMAET
BBIICIICHUC.

Kpome Toro Obuta coznana (opma, mo3BoJisifolasl Mo KOMaHAe HaWTHU 3amuch B 0asze
JTAHHBIX BBIOPAHHOTO OOBEKTAa M OTOOpa3uTh €€ Ha HKkpaH. Ha pucyHke HUXKE 3TO MOKa3aHO
HArJIsHO: KPAaCHBIM IBETOM Ha KapTe MOJICBEUYMBAETCS BHIOpaHHBIH O0OBEKT, a (popma BHIBOAUT
MH(OPMALIUIO O HEM.

S ucs L P
HHIOpMaUMOHHAA CHCTEMA "BYNKaHbI LeHTRANLHOA AMePUKN™

San Salvador
Amatepeque TpochGTpeTE 2010

ROBTKAR IHHOOMELIIT

AKTUBHOCTb: ICnﬁmmﬁ

Tun Bynkana: |C1pa1DBgnKaH
MpeoGnanaomas Nopoaa: [Aunesur, GasansTo-aHASSUT
ABconioTHas BrCOTa (M):

Mocneauee ussepxenve: |

Pucynok 7 — 3anuch 11st 00bekTa B 6a3e JaHHBIX

Jlnsi HEeCKONbKUX BYJIKAHOB Ha OCHOBE TOMOrpadUuecKuXx KpaT MECTHOCTH ObLIH
paspabotsl 3D monenu penbeda.
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Pucynox 8 — 3D monens penbeda ByakaHa ATUTIAH

Takum obpazom, Ha 6aze miatdopmel [MMC Ilanopama Obuia pa3paboTa cIpaBOYHO-
uHpopmanronHas cuctema «Bynkansl LleHTpanbHoit AMepukn», 11elb KOTOPOH 3aKiIo4aeTcs B
BEJCHUU CHCTEMAaTHYECKOr0 KOHTPOJS 3a IPOLECCAMU BYJIKAHU3MA, NPEAYNPEKICHHE €ro
MPOSIBJICHUSI W OIEPAaTUBHOW JIMKBUJAAIMK TOChenAcTBUi. [laHHas pa3apaboTka MOXeET OBITh
MCTOJIb30BaHa JI00bIMH cepamu. Tak kak nHGOpMAIHS MOXKET ObITh 0€3rpaHUYHO PaCIIMPEHA
U ClelUalu3upoBaHHa. B nanpHelimem 6a3a Oyaer pacmupsrtcs. IlmaHupyercss BBINOJIHUTD
paboTy 1Mo OTHepeIeNCHUIO BIUSIHNAS ACHCTBUS BYJIKAHOB Ha aBUACOOOIICHHUS.

Cnucox numepamypul

1. Anponos B. A. Bynxkanst / B. A. Anpogos — M. : Msicib, 1982. — 361 c.

2. Topnees E. U. CoBpemeHHBI BYJIKHH3M Ha Tepputopun Poccunm W compenenbHBIX
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IAKOJIOM'MYECKOE COCTOAHUE XNIEBHUKOBCKOIO BOOOXPAHUITULLA
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ECOLOGIIKAL CONDITION OF THE HLEBNIKOVSKY RESERVOIR

A.S. Burkov
Volga State University of Technology
Yoshkar-Ola, Russia, e-mail: antosha518@mail.ru

Abstract. This article seeks to examine the basic concepts and legal framework relating to
water bodies , morphometric and morphological characteristics of the reservoir , to conduct a sur-
vey and find out prospects for the development of a water body . As a result of the commission of
the tasks identified : human pressure on the landscape , the prospects for the use and perceived
conservation measures created ecosystem.

AnHoTanus. B paboTte paccMaTpuBaIOTCs OCHOBHBIC TOHSTHS W 3aKOHOJAATENbHas 0aza
BOJIHBIX 00BEKTOB, MOpPOMETpHUUECKHE U MOP(POIOrHUECKHE XapaKTEPUCTUKU BOJIOXPAHMIINLIA,
MIPUBOASATCS Pe3yJbTaThl 00CIeIOBaHNUs, BHISIBJICHA aHTPOIIOTEHHAS Harpy3ka Ha Janamadr, mep-
CIIEKTHBBI HCIIOJIb30BaHMS U MPEAINOJIaraeMble MephI IO COXPAHEHHUIO SKOCHCTEMBI.

KuroueBble cj10Ba: BOJOXpaHWIIUIIE, THIPOTEXHUUYECKOE COOPYKEHUE, BOJHBIA OOBEKT,
BOJI0EM, UCKYCCTBEHHBII BOAHBIN OOBEKT, pEKPEaHT, PeKpeallMOHHOE HCII0Ib30BaHHE.

Tema 3KOJIOTMYeCKUX OCHOB XO35IMCTBEHHOI'O MCIOJIb30BAaHUS BOJAOXPAHWINIIA SBIISIETCS
aKTyaJIbHOM B HACTOSIIIEE BpeMs, TaK KaK KOCHCTEMa UCIBITHIBACT AHTPOIOTCHHYIO HArpy3KY,
YTO MPHUBOJUT K U3MEHEHHIO MPUPOJHBIX KOMIIOHEHTOB U YXYAILIECHUIO SKOJIOTHYecKoi obcra-
HOBKH.

[{enbto paboTHI ABISETCS HCCIEAOBAHNE HKOJIOTHUECKOTO COCTOSIHUS BOJIOXPAHUIIHIIA IO
peke Pysnka B cene XieOuukoBo PecryOiuku Mapuii D11 v BBIICHEHHE TTEPCIIEKTHB €r0 UCTIOJIb-
30BaHMUS.

Jns ocyiecTBiieHns ey paboThl OBbLIM MOCTABJIEHbI CIEAYIOUINE 3a/1a4u:

® pPacCMOTPEHHE OCHOBHBIX MOHSTHI BOIHBINA OOBEKT, peKa, 03€pPO, BOJOXPAHIITHUILE U T.1.;

® paccMOTpETh 3aKOHOJIATENbHYIO 0a3y UCIOJIb30BAHUS BOJHBIX OOBEKTOB;

® [IPOAHAIU3UPOBATH MOPPOMETPUUECKHE U MOP(HOIOTHIECKHE XapaKTEPUCTUKH BOJIOXPa-
HUJIMILA;

® TIPOBECTH BU3yallbHOE 00CIe0BaHNE BOJOXPAHUINIIA U MPUIIETAIOIICH TEPPUTOPHUH;

® PaccMOTPETh MEPCHEKTUBBI XO3IMCTBEHHOTO UCIOJIb30BAHUS BOJOXPAHUIIMIIA.

[TonoOHBIMU BOIpOCaMH B HACTOsIIIIEEe BpeMs 3aHUMAIOTCS MHOTHE HAay4YHBIE ACSITENU
[ Apsiuenko, 2005].

B pabote ucnonp3oBaiuch METOABI: TeOUH(DOPMALIMOHHBIN, KapTorpaduueckui, omuca-
TEJIbHBIN, MATEMATHYECKUM, CTATUCTUYECKUIN, METOJ] aHKETUPOBAHHS.

[Tomy4yeHHbIE pe3yNbTaThl — JJAHHBIE AHKETUPOBAHMS HACEJIEHUS, UCIIOJIb3YIOIIUE BOJIO-
XPaHWINIIE, aHATN3 MPOOBI BOAKI U HH(POPMAIIHS B PE3yIbTaTe 00CIEAOBAHUS TEPPUTOPHUH TIPH-
JIerarouiel K BOJOXpaHWINILY U IIOUMY peKU PysHKH.

Cy1iecTByeT pHUCK 3arpsi3HEHUsI OT OOBEKTOB PEKpEalluu B CBSI3U C HE COOIIOICHUEM ca-
HUTAPHBIX IPABUII, PABUJI XPAHEHUS, SKCIUTYaTallu U YTHIIU3AIHA TBEPAbIX OBITOBBIX OTXOOB.
[Ipu obcnenoBanuM TEPPUTOPHH MOKHO OBIIIO HAOIIOAATh OOJBIITOE KOJTUYECTBO HECAHKITMOHHM-
POBAHHBIX CBAJIOK IO TEPPUTOPUHU BOAOCOOpHOTO OacceitHa, OeperaM u HalW4yue Mycopa Ha ca-
MO} TTOBEPXHOCTHU BOJAOXPAHMIIUIIIA.
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Teppurtopus, npuieraromnas K BOAOXpaHWIHUIY, XapaKTepU3yeTcsi Kak UHTEHCUBHO OCBO-
eHHasl. X03UCTBEHHAs J1eATEIbHOCTh YEI0BEKa, BEJIET K TOMY, YTO BCE T€OCHCTEMBI B TOM WM
MHOW CTENEHH MCHBITHIBAIOT BIMsHUE. Takke 4acTo pa3sHOOOpa3HBIE aHTPOIOTEHHBIE HATPY3KU
HaKJIaJIBIBAIOTCS B TIpeJieiaX OHOTO JIaHamadTHOTO KoHTypa [bpsuenko, 2005].

Ananu3 npo0 BOJABI MPOU3BOAUIICS B J1A00OPATOPUU (PU3UKO-XMMUYECKOTO M OMOJIOrHye-
CKOTO aHaJIh3a 0OOBEKTOB OKPY’KaIOIIEeH Cpeibl Mpu Kadeape 3KOJIOTUH, TOYBOBEACHUS U TPUPO-
JOT0JIb30BaHus (Tab. 1).

Tabnmma 1 — PesynmeTarsl anannza mpod BOIBI

Iloka3zarenu K PesynbTatsl
pH 6,5-8,5 7,9
BITK 2,0 1,5
BsBerreHnnle BemecTsa 1000 mr/n 0,4 mr/n
Cl 300 mr/n <10 mr/n
S04 100 mr/n 15 mMr/n
NH.*(N) 0,5 mr/n 0,46 mr/n
NOy 0,08 mr/n 0,02 mr/n
NO3(N) 40 mr/n 0,7 mr/n
PO (P) 0,2 mr/n <0,05 mr/n
Fe2 0,1 mMr/n 0,07 mr/n
Hedrenpoaykre 0,05 mr/n 0,045 mr/n
Ca** 180 Mr/n 150 mr/n

[To BIIK u peib0ox03siiCTBEHHBIM HOPMaM BOJIBI (Ta0I1.2), BOJOXPAHMIIUIIE OTHOCUTCS K

KaTerOpvHM YKUCTOE M IPHUTOJHOE JUII PHIOOXO03SHCTBEHHOM AEITENIBHOCTH [OYUCTKA CTOYHBIX
BO/I..., 2006].

Tabnmmna 2 — bruonormyeckas MpOAYKTUBHOCTH KHCIOPOAA B BOJIE

KauecTBo BOIBI IToxasarens BIIK
OueHp yucras 05-1,0
Yucras 1,1-1,9
YMepeHHO 3arpsi3HeHHAs 20-29
3arps3HeHHas 3,0-39
I'psi3Has 4,0-10,0
OvdeHb rpsi3Has >10

AHKeTupoBaHue TpoBOoaMWIOChE JetoM B 2013 romy, cpenu MECTHOrO HacelIeHHsI Kak
BOJIM3U BOJOXPAHUIIMUINA, TaK U OTIBIXAIONINX, HA TEPPUTOPUU KOTOPOTO HAXOIHUTCS BOIOEM.
Bbrio ompomreno 32 yenoBek pa3HOTo BO3pacTa.

Hanuuue ppiObl ipecTaBiIeHO OONBIIUM Pa3HOOOpa3UEM - OKYHb, IIJIOTBA, KapIl, INHEK,
JIeTI, 1IyKa, Kapachk. 3amyCKaHWe IIYKH HEKOTOPBHIMHU MPUHSATO OTPHUIATEIIEHO, KaK €CTh H IOJIO-
KUTeNbHbIe MHEHHUS. B mpoliecce onpoca pecrnoH/IeHTOB MPeodIaaroT TaKKe BUJIBI PhIO KaK Kapil,
Kapach, OKyHb, TaKXKe OBLIM TaKWe, KOTOPBIC 3aTPYIHSUINCH OTBETUTh KAKOW BHJI MXTHO(DAYHBI
obuTaet B BojgoeMe (1ad 3).

Tabnmma 3 — YacTtoTa ymOMSHYTHIX PBIO U aHKETHPOBAHHH, %o

OTBeT peCOHICHTOB UYacrora ynoMuHauus, %
Kapn 80
Kapach 80
OxyHb 50
Iyka 20
Jlenek 30
ITnotBa 20
3aTpyaHSIOCH OTBETUTH 20
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I[JISI YCHICHIHOTO KOMIIJICKCHOI'O UCIIOJIb30BaHWA BOJOXPAaHUIIHUIIA HCOGXO,Z[I/IMO COXpaHe-
HUE €CTECTBEHHOI'O MOTEHIIMAlIa CAMOBOCCTAHOBIICHHUS €T0 9KOCUCTEMbI. MepOonpusTHs M0 COXpa-
HCEHUIO Ka4€CTBA BOABI JOJIKHBI OBITH HarpasJICHbI HA YMCHBIICHUC HHTCHCUBHOCTHU U MOIIHOCTU
MTOTOKOB 3arPsI3HSIOIINX BEIIECTB, OCTYIMAIONIUX B BOJOEM, YBEIHUECHUE aKKyMYIHPYIOIIEH CI10-
co0HOCTH, Y3PPEKTUBHOCTH M CTAOMIILHOCTD MPOIIECCOB CMEIITUBAHUS.

Henocratounas 3pQeKTUBHOCTb BOJOOXPAHHBIX MEPONPUSATUH, BO3ACHCTBHUE BHEIIHUX
AHTPOIIOTCHHLIX HAIrpy30K, IMPUBOJUT K O6paSOBaHI/IIO MHOBBIIICHHON AKKYMYJSIIUN 3arpAa3HAar0-
X BeniecTs. [IpoucxoasaT npoiecchl 3auiieHus1, yBeandeHus TpohHOCTH, 3apacTaHrs MEJIKOBO-
Abs, UBMCHCHUC TUAPOJAUHAMHUYCCKOI'0 pCKUMa.

B craguu 60mb1110#1 3arps3HEHHOCTH BOJIHOTO 00BEKTA, 3alJICHHUs, 3apacTaHus TpeOyeTcs
IIPpUHHUMAaTh MEPHI 110 €TO OYHUCTKCE. K Taxum MCPONPUATHUAM OTHOCATCA MCXAHUYCCKOC U3BATUC
HAHOCOB, Pa3BeACHUE UXTUO(AYHBI, HOTPEOIAIONICH NIOBBIE OTIOKEHUS U PACTUTEIBHOCTD [Yu-
»oBa, CeBocThbsiHOBa, 2007].

OTcyTcTBUE TaKUX MEPONPUITUNA BElET K JalbHEHUIIEMY YXYAIIEHUIO COCTOSHUS BOJIO-
XpaHWIHINA. Y CKOPSIFOTCS MPOIIECCHI, 3apacTaHus BOJOEMa, YMEHBIIIEHHE 00beMa BOIbI, THOETH
uxTHo(dayHbl, HE COOTBETCTBHE HOpMATHBaM KadecTBa BOJIbI U T.11. Clie0BaTeNbHO, Aerpaianus
BOJHOTO O0OBEKTa MOKET IOCTHYh TAKHX MPEACIIOB, YTO JISl BOCCTAHOBJICHHSI TOTPEOYIOTCS 00JTb-
1€ SKOHOMHYECKUE 3aTPaThl.

HeOGnarompusitHas skojorudeckas 00CTaHOBKA B palioHE BOJOXPAHMIIUINA BO3ICHCTBYET
Ha pEKPEAIMOHHBIN CEKTOP BOJIOMOIb30BaHUS. YNCICHHOCTh MOMYISIUN UXTHO(ayHbI, KAUeCTBO
BOJIbI, CTCTICHb 3aUJICHUS, BCE OHH SIBJISTFOTCS] (PAaKTOPAMU CTETICHU PEKPEAMOHHOTO MCIIOJIh30Ba-
HUS BOJIOEMA.

I[J'ISI npeaynpeKAaCcHusd BOSBHUKHOBCHHA SKOHOMUYCCKHUX Tpe6yeTcsI HOCTOSIHHBEIM MOHUTO-
PUHT BOJAHOTO O0OBEKTa, CBOEBPEMEHHBIE BOJOOXPAHHBIE MEPOIPUSITHS, PEMOHT TUAPOTEXHUYE-
CKOTO COOPYKEHUS, YKpEIJICHHUEe OEpPEeroBBIX JIMHUHI BO N30eKaHNE OBPAKHOM IPO3HH.

Cnucok numepamypot

1. Turuenuyeckue TpeOOBaHHUS K OXpaHE MOBEPXHOCTHHIX BoJ: CaHUTAapHBIC MpaBuia U
HopMmbl [Tekcr]. — M.: ®denepanbHbIl IIEHTp roccaH’nuaHaa30pa MunzapaBa Poc-
cun,2000.CanlluH 2.1.5.980-00.;

2. Jpsigenko, A.B. Dkororndeckne OCHOBBI YIPaBJICHUS KOMIUIEKCHBIM HCIOJIh30BAHUEM
benosckoro Bomoxpanmmuiia [Teker] /A.B. Ipsuenko, B.B.Kupumnos, /[.B. Uepnsix //
AnTtaiickuii TOCyIapCTBeHHBIN TexHndecknii yauBepcuteT uM. .M. ITomsynosa. — 2005.
—C. 236-246.;

3. Ounctka cTouHbIX BoA [TekcT] : OMonornueckrne 1 XUMHYECKUE TIPOIECCHI : [ yuel. u3a-
nue] / Xenne M. [u np.] ; nep. ¢ anri. T. M. MoconoBoii ; mon pen. C. B. KamtoxHoro. —
M. : Mup, 2006. — 480 c.;

4. depnepanbHBIN LIEHTP aHAIN3a U OLIEHKHU TEXHOT€HHOIro Bo3JeiicTBusa, Pocnipupoananzop
[aexTponnbIii pecype]: — URL: http://www.fcao.ru/metodiki-kkha/reestr-pnd-f.html ;

5. Umxosa, B.II., CeBocthsanoBa JI.U. Dxonornueckuit Typusm [ Tekct]: reorpaduueckuii ac-
nekt: Yue6Hoe nocobue / B.IT. Umkosa, J1.U. CeBocthsnoBa. — Momkap-Ona: Mapuiickuii
roCylapCTBEHHBbIN TEXHUYECKUI yHUBepcuTeT, 2007. — 276 c.

77



INFLUENCE OF WEATHER CONDITION ON WAR OPERATIONS
ON THE BALCANS 1476-1718

Goran Vasin, Phd
Faculty of Philosphy
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Serbia, Novi Sad

Abstract. Serbian historiography was not particularly focused on the influence of climate
or relief or other, so to speak,natural interferences that had made an impact on military operations
in the Balkans. Hence, a significant amount of data concerning rivers, floods or snow storms that
had directly interfered with the outcome of certain battles had very often been forgotten or put
aside.Such is the case with the famous Battle of Mohacs (1526), or the Turkish campaigns against
Vienna (1529,1532) or with the planning of strategy in other campaings of the Ottoman invasion
starting from 1541, all greatly influenced by climatic factors. Similar situations occured through-
out 17th century and onwards, as well, until the famous victory of Eugene of Savoy at Petrova-
radin in August 1716, which was, according to legend, helped by the unexpected snowfall in the
month of August.

Keywords: Serbian historigraphy, war operations, Balkans, geography, influence of cli-
mate factors

Serbian historians have shown little or no interest in the role that the climatic factors played
in some major segments of both political and military history of the Balkans from the 15th until
the 18th century period. There is not almost a single significant science essay or a study or even
a readable article on the subject in any given Serbian history magazine.

To make matters worse, historical sources for this particular period of Serbian history are,
in most cases, unreliable and not precise enough for making any kind of elaborate analysis of the
climatic interference or, in general, any type of natural forces influences on Serbian society.The
loss of state sovereignty in 1459. had led ,in time, to a complete deterioration of the firsthand
historical source, and consequently the only sources left were sources or writers that treated
Balkan history only as an integral part of the Ottoman Empire history or Habsburg history of the
second part of the 16th century.

In spite of the fact that historians of the 15th and the 16th century greatly emphasized the
political and clerical history, it was noted that it had been so terribly cold during the siege of Sabac
in January 1476, that this cold greatly assisted Hungarian soldiers led by king Matthias Corvin
himself (1458-1490) against the Turks ,unused to long -term siege in cold winter conditions.
During the same year, the King wanted to send his river fleet to Vlaska but he was unable to do so
because of the low water level and abundance of ice in the Danube, so he redirected his fleet to the
Sava- the river that" God willing, rarely or almost never freezes" (according to Gabriel of VVerone).
It had also been noted that the siege of Sabac in 1476. was the first battle in which winter gloves
were used. At the same time a number of military campaigns led on the Bosnia and Herzegovina
territory by the Serbian sovereign Djuradj Brankovic, on behalf of the Hungarian king Lajos Ja-
gelonc, during the winter months of 1496. had to be stopped due to a heavy cold and winter. During
several studies Serbian Despot Jovan Brankovi¢, in the service of the Hungarian king Lajos Jagi-
ellonian dynasty in Bosnia and Herzegovina, in winter 1496, also states that were discontinued
due to winter and the cold. It is important to add that one of the components of the Hungarian
military strategy right and was tied for the coming winter, which later raids on Turkish territory in
Bosnia and parts of Macve, which allowed it because of poor nutrition and poor education for
winter warfare Hungarian units reaching up to Krusevac and Sarajevo, although the border was on
the Sava and Danube rivers.[Rokai 2002].

In those days it was quite customary to pay attention and stress out the importance of
thunder, heavy rain or drought so now we have at our disposal a relatively usable data, thanks to
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the fact that very often major tragedies, defeats and catastrophes had been followed by the previ-
ously stated symbols and, often enough, artificially added later on to heighten the effect of tragedy
and therefore have made the true historians' search even more difficult.As a consequence, a sig-
nificant number of written sources depicting Turkish campaigns in the Balkans, on the territory of
central Serbia and on the brims of Medieval Hungary, was most often followed by similar sym-
bolism and supernatural omens connected to a particular ruler and his military campaigns.These
misinterpretations of historical events, derived from this sort of symbolism have survived in the
form of folk tales and legends which had often been taken for facts by earlier historians in lack of
legitimate historical sources. (Fortunately, historians managed to add the description of natural
phenomena concerning great historical events,such is the case with the description of the death of
Despot Stefan Lazarevic, which was followed,according to the sources, by tremendous thunder
and lightning.)

The chronicles of Turkish battle campaigns in Srem and Hungary 1521-1526. are full of
details concerning the influence of climate on sultan Suleiman’s invasions. Long voyages from
Tzarigrad to Belgrade had mostly been conducted on the Emperial road ,which was comforta-
bly away from any higher mountain passes.The Hungarian war strategy, on the other hand, based
on heavily armored Cavalry, demanded an open field battle.The classical Siege strategy, as in the
case of 1521.siege of Belgrade more often relied upon the military skills than on the actual natural
conditions. Even so, the decisive battle for central Europe and Balkan politics in the state of Hun-
gary and the Ottoman Empire as well, which took place on Mohacs on 29th August 1526. was
directly influenced by climatic factors. The great plain in the southern part of Kingdom of Hun-
gary, the territory that nowadays is Backa and Baranja, was an ideal place for positioning Hungar-
ian defence forces and for the Turks' attack tactics. The tactics of plundering and destruction so
often used by the Turkish commanders was forced here in its utmost power. As it was mentioned
in the historical writings of the period, the Hungarians had failed to make use of the great storm
and rain to their own advantage ,because it was said that: "the water was pouring from the sky and
coming out of the ground wherever the soldiers stooped and the sky and the ground could not be
seen because of the fog which was thickening in the swamps...in order not to get stuck in the mud
or deeper in water which was camouflaged by weed, reed and willow trees, the Army was pro-
gressing slowly in a desperate need of a solid ground. "It was mentioned more than once that the
horses and heavy armory had been stuck in the swamp and ponds created by heavy rain. Therefore
it is needless to explain why the Hungarian Army had lost their chance to use these circumstances
to their own advantage and attack the Turkish frontline forces and avoid the devastating defeat that
would lead later on , to the loss of state sovereignity and to the death of their own King. The battle
itself had been described in numerous details,such as"the heavy rain started pouring onto the bat-
tlefield ,darkening the view..."and the wounded King Lajos"...disappeared in the muddy waters of
a flooded stream..." Hence the outcome of the most significant battle deciding the future of Serbs
and Hungarians in the 16th century Europe, had been fallen under the influence of the weather
conditions and interference of climatic factor. It is highly unusual that these components were
outlined more here than they had been in the earlier chronicles ,especially in those of 1521 [Lema-
Ji¢ 2006; Sremac 1987; Samardzi¢ 1994; Samardzi¢ 2002].

The similar circumstances reappeared during the 1528. and 1529. war campaigns. In Au-
gust of 1529. the river Drava flooded again and therefore the Hungarian sovereign Ferdinand of
Hubsburgs had no trouble in defeating the slow Turkish Army. The spring of 1529. had often been
described as "apocalyptic",because of the " thunderstorms and pouring rain and floods and unnat-
ural cold. The war campaign in Central Europe and Vienna (1529 ) through the territory of modern
Serbia and Croatia was again marked by series of misfortunes caused by river floods and muddy
roads.There were problems on the rivers Drava and Drina as well because the water destroyed the
pontoon bridges making it impossible for the Army to cross the rivers and progress faster."The
river devoured horses and people as easily as if the were chunks of wood and the Army itself had
been suffocating in the rain and mud...People on camels and horses were falling into the wa-
ter from wobbly pontoon bridges and 16 people had died thunderstruck on August 15th." In this
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case it was obvious that the Army progress was slowed down mostly because of the bad weather
conditions and the war strategy. This slow progress of a numerous Army had delayed the campaign
for a couple of days and caused a rather late arrival of the Sultan with his Army troops at Vienna
gates. Greatly affected were the Asian troops of the Ottoman Army, who had been unused to the
autumn weather in Central Europe and,therefore, weren't in their full battle mode. Constant rain
and days getting colder and colder had made it easy for Vienna defenders to resist the attacks
in1529. and 1532. in almost identical manner.

The death of Serbian Despot Pavle Bakic on October 9,1537, during the Turkish campaign
in Slavonia, is mentioned as an example in terms of transferring the heavy cannons over the
flooded river Vuka.[Lemaji¢ 2006] The similar descriptions appear again in the writings concern-
ing Banat campaign of 1552. as well as the last Suleiman's Siget campaign in 1566. For the most
part the following century had been rather tranquil with no serious clashes on the territory of Banat
and middle Europe, apart from The Long War 1593-1606, but this long period of peace came to
an end with the Great War of Vienna 1683-1699, which led to great migrations of Serbian people
from Ottoman Empire territories into the territories of Hubsburg monarchy.The writings and
chronicles that describe the passing of Serbs led by the Patriarch Arsenije Carnojevic across the
river Sava into Srem,are abundant in Biblical comparisons for the purpose of emphasizing the
hardships and tribulations and deaths in flooded rivers but this had actually stopped the progres-
sion of the Turks.On the Eve of the Battle of Senta on September 11,1697, which was the decisive
battle for the outcome of the Great War of Vienna, a Serbian officer by the name of Jovan Popovic
Tekelija was mentioned as the Commander who led the troops fighting on behalf of Eugene of
Savoy to victory, in spite of the freezing cold and, therefore contributed the Hubsburg Army's
victory.In Army chronicles of the time, Backa had often been defined as an area with rivers prone
to flooding and therefore making it very hard for both armies to progress.Chronicles also describe
the Danube area during the army preparations whose foul climate provoked the outburst and
spreading of malaria because of the swamps dominating the river bank.It had been mentioned that
the Tisa river also caused problems due to flooding and making it hard to construct pontoon
bridges.

The war between the Austrians and the Turks 1716-1718, which was a crucial signal for
Turks' retreat from the Balkans had also been greatly influenced by climatic factors. Although the
religious interpretations in these matters are predominant in the chronicles of the time, there is still
a possibility of making some rational conclusions considering the weather circumstances follow-
ing these military operations.The famous battle of Petrovaradin on August 5,1716. is a great ex-
ample of weather conditioning the outcome of the battle and the defeat of the Ottoman Army. It
was also noted in the chronicles that in the night between August 4 and August 5 it most unex-
pectedly started to snow. The relevant historical sources mention the strong wind also in the
report on the victory of Eugene of Savoy but there is no mention of the snow. Nevertheless, the
Catholic Church had established the cult of the snow Madonna and also built the church on one
of the places where allegedly, one of the soldiers had a vision of Mary mother of God. The cross-
over of Austrian Army across the Danube near Belgrade in 1717. was also described with great
care for both details and religious observation mentioning the prayers to defeat the Enemy and
safely cross the great river.This preoccupation with religious observance and attempts to give
natural causes a supernatural connotation is very characteristic for the beginning of the 18th cen-
tury. For most of the perserved narratives of the period, the usual descriptions of common occur-
rences such as heavy rains, floods or frost came hand in hand with the miracle work of the Saints
to fit the God's Providence [Popovi¢ 1950; Popovi¢-Bogdanovi¢ 1958; Beslin 2015; Pavlovi¢
1901].

The forces of nature and climate had surely influenced a great number of military opera-
tions in the Balkans and central Europe.The fact is that the true significance of these factors had
long been neglected and therefore it represents a fertile ground for further explorations. Scarce
historical sources on the subject in question are definitely an obstacle but this obstacle can be
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overcome rationally by the findings of natural and social studies . The work of structuralist-histo-
rian Fernan Brodel, which sheds a new light to our conception of long term occurrences undis-
turbed by the flow of political history should be an important segment of the new line of re-
search that Serbian historiography should follow.Social history and science in that respect become
an inseparable part. It is ,therefore, an important task for our science public to insist on seeing the
historical events in a new light using comparative and multidisciplinary analysis. Cause-conse-
quential connection between climate and important, even crucial historical events is evident, but
the fact nedeovljno affirmed. In addition to the major efforts of the struggle of man with nature as
a risk factor in military campaigns during the early modern history has proved difficult and often
neupspesnom predictable. We saw the porimerima from 1526, 1259, 1532, 1690, 1716-1717, the
multitude of climatic factors certainly interfered with military campaigns and contributed to the
victories and losing in the belligerents. Similar cases have later in the campaigns of Napoleon in
Russia in 1812, and Hitler in Russia in 1941, or Stalingrad in 1943. The unpredictability of climatic
factor is a constant that must be accepted and considered in detail because it showed up in the 21st
century (floods in Serbia 2014) comprehension and understanding of man's relationship with na-
ture in some lines, which we quoted from historical sources, has not changed for many centuries.
Changes to us in this case is definitely needed.
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MINING, STORING AND PROVIDING OF GEODATA
AS A SINGLE INFORMATION PROCESS

S. M. Vdovin, S. A. Fedosin, A. A. Yamashkin, S. A. Yamashkin
Ogarev Mordovia State University
Saransk, Russia

Abstract. The article deals with the mining, storing and providing of geospatial materials,
the use of GIS as a tool for storage, analysis and dissemination of geodata. Examines the structure
and functional properties of the geoportal as implementation of visualization subsystem of geodata
in GIS. The description of practical achievements within this subject concluded in the implemen-
tation of GIS "Mordovia™ and Geoportal RGO in the Republic of Mordovia.

Keywords: remote sensing data, GIS, geoportal, data analysis.

AHHOTanms. B crarbe 3aTpoHYTH BOIPOCH! cOOpa M aKTyaJH3aluu reONpPOCTPAHCTBEH-
HbIX MarepuasioB, npuMeHeHus: [ IC kak MHCTpyMeHTa XpaHEHUs], aHaIu3a U paclpoOCTPAHEHUs
reoJlaHHbIX. PaccMaTpuBaroTCsl CTPYKTYpa B (yHKIMOHAIBHBIE CBOWCTBA T'e0NopTalia Kak peaiu-
3aIuy moAcucTeMbl Bu3yanu3anuu reogandsix B ['UC. [lpuBeaeHo onucanne npakTUYECKUX J0-
CTHXKCHMH B paMKax TaHHON TeMaTHKH, 3akito4eHHbIX B peanusauun [YC «Mopurosus» u I'e-
onopraina PI'O B PecniyOnuke Mopaosus.

KiroueBble ci10Ba: JaHHbIE AUCTAaHIMOHHOTO 30HaupoBanus 3emin, ['MC, reonoprai,
aHaJIu3 JaHHBbIX.

Jannsie /33 mpencraBisioT co0oil GoraTelif CTOYHUK MH(POPMAIUH JIJIsI MOHUTOPUHTA
MOBEPXHOCTHU 3eMJIH, M PUHATHS pellieHuil B 001acTH IPUPO0NOoIb30BaHus. B cBeTe mocienHux
pa3paboTOK B 0OJIACTH PAa3BUTHUS MYJIbTUCIEKTPAIBbHBIX, THIIEPCIIEKTPATIBHBIX, PaJAHO0JIOKAIIMOH-
HBIX CEHCOPOB, POJIb TUX TEXHOJOTUH CTAHOBUTCS Bce OoJiee u 0oJiee BayKHOM B paMKax pelieHus
3aJ]Ja4 MOHMTOPUHTA OKPY>KaIOLIEH Cpeibl M aHTPONOreHHOro Bo3eicTaus. Mudopmarus, coaep-
Kalascs B KOCMUYECKMX CHUMKaX MOCJIEIHEro MOKOJIEHNUS, I03BOJISIET IPOBOIUTH MUCCIIEI0BAHUS
pa3auyHbIX o0JacTel ¢ TpedyeMoil TOUHOCTBIO.

[TonHyto 0TAaYYy OT COOpaHHBIX U CTEHEPUPOBAHHBIX T'€0JAHHBIX MOKHO MOJIYYHUTh, 00ec-
MEYUB BO3MOXKHOCTh UX CTPYKTYPHUPOBAHHOTO XPAaHEHUS, PACIIPOCTPAHEHMSI U MPETOCTABICHUS
HE00X0AUMOMY KpyTy crienuanucToB. C 3TOH LebI0 MPOSKTUPYIOTCS, pa3padbaThIBalOTCs U BHE/I-
pstoTest reorpaduueckue nHpopmannonusie cucreMsl (I'MC) u reonoprainsl, npusBaHHble (op-
MHUPOBAThH [EJIOCTHOE MHPOPMAIIMIOHHOE TPOCTPAHCTBO, 0OecreunBaTh Oosee 3pPeKTuBHOE MO-
Jy4€HHE, UCIIOJIb30BAHUE M PACIPOCTPAHEHUE NAHHBIX O COCTOSHUU IPUPOIHO-COLUAIBHO-TIPO-
M3BOJICTBEHHBIX CHCTEM. B uTOre mnosnydeHue, XpaHeHHE U paclpoCTpaHEHUE T'€OJaHHbIX Mpe-
CTaBJISIIOT COOOM €TMHBIN MH(POPMAIIMOHHBIHN MPOIIECC, KaXKIbIi KOMIIOHEHT KOTOPOTO BBITTOTHSIET
BAXHYIO NIPAaKTUYECKU HANPABICHHYIO 3a/1a4y.

1 Coop u akTyaamu3auus reonpocTpaHCTBEHHbIX MATEPHAIOB

B nacrosiniee BpemMsi OCHOBHBIM HHCTPYMEHTOM aHalIN3a JaHHBIX /(33 ¢ 11e1b10 BbIIEICHUS
KOHKPETHBIX XapaKTePUCTUYECKHX OCOOCHHOCTEH SBIISAIOTCS aBTOMAaTHYECKHE U aBTOMATU3HPO-
BaHHBIE METO/IbI, PEAJIN3YEMBIE C UCIIOJIB30BAHNUEM PA3JINYHBIX IPOTPAMMHBIX CHCTEM.

Bcio cOBOKYMHOCTh IPOrpaMMHBIX KOMIUIEKCOB, Y€l (PYHKIIMOHAJI MOXKET OBITh IMPHUMeE-
HUM JUISl UCCIIEIOBaHMS U U3BJeueHus: nHpopmanuu u3 AaHHbIX J[33, MOXHO pa3ienuTh Ha B

82



OO0JIbIIIME TPYIIIBL: CIICUATU3UPOBAHHBIE POTPaMMHBIE IPOTYKTHI 17151 00paboTKu AaHHBIX J[33
U CHCTEMbl MAaTEeMaTHYECKUX BBIYMCICHUHN OOINEro HazHaueHHs. DTOT (DaKT OmpenessieT Cylie-
CTBOBAHME M JIBYX IOJXOJOB K aBTOMAaTH3allMU IMPOLIECCOB aHalin3a U 00pabOTKU MaTepHalioB
KOCMHUYECKOU ChEMKH.

Creunanu3upoBaHHble IPOrpaMMHBIE TPOAYKTHI JUIsi 00pabOTKU JaHHBIX JHUCTaHI[MOH-
HOT'O 30HAUPOBAHMS 3€MJIH — IPOTPAMMHBIE CUCTEMBI, (YHKIIMOHAT KOTOPBIX H3HAYAJIbHO CTPO-
UTCSI BOKPYT paboTsl ¢ nanHbiMu /[33. MX ucnonp30BaHre B OCHOBHOM HpeAroiaraet paboTy ¢
rpejaraéMblM MOCTaBIIMKAMU MHCTPYMEHTAapHEeM aHain3a KOCMHYecKoi cbeMku. Cpeau naH-
HOW KaTeropuu NpPOrpaMMHOI0 OOECIeYeHHs BHHUMAHHS 3aCly>KUBAIOT TAaKHE CUCTEMBI, Kak
ERDAS Imagine (Intergraph Corporation), ENVI (ITT Visual Information Solutions), ScanEx
Image Processor (CKAHOKC). B mannHol mpo0OiieMHON 00JacTH CYIIECTBYIOT IMPOTPAMMHBIC
KOMILJICKCHI U IPYTUX TPOU3BOAUTEINICH.

Pasnuynble cuctemMbl 00pabOTKH U aHaIu3a JaHHBIX 133 XxapakTepu3yroTcs HauurueM Kak
6a3oBoro ¢yHKIMOHaa, OOMIETo AJI BCEX MPOrpaMMHBIX KOMILUIEKCOB (BU3yalH3alus TaHHBIX,
WHCTPYMEHTBI KOPPEKIIMA U 00pa0OTKH CHUMKOB, CTATUCTHYECKHE CPEICTBA KJIaCCU(DUKAIINN),
TaK U MH)KEHEPHBIX PEIIeHU, UHIUBUIYATbHBIX ISl OTAEIBHO B3SITOIO IPOTPAMMHOTO PEIIeHUs
(rubkas pabora ¢ HelipoHHbMEH ceTsiMu Koxonena (ScanEx Image Processor), pasBurasi moju-
JIeprKKa MalIiH ONOpHBIX BekTopoB (ENVI)).

Bb160p KOHKPETHOrO MHCTPYMEHTA aHATN3a OJIKEH ONMUPaThCs Ha pall HaKTOPOB, TAKUX
KaK JIOCTYITHOCTb ITOCTABIIIUKA MTPOTPAMMHOTO 00ECTIeYeHHsI, IEHOBOH (haKTOpP, ONBIT MPAKTHYE-
CKOI1 pabOTBI C CUCTEMOI, HATMYHE PAa3BUTOrO COOOIIECTBA M TEXHUUECKOM MOAIEPKKH, BO3MOXK-
HOCTHU OOMEHa OTIBITOM Y MOBBIIICHHS KBATH(PHUKAIIUN B padOTE C CUCTEMOI.

[Tpu BBIOOpE CHENMATM3UPOBAHHBIX MPOTPAMMHBIX MPOAYKTOB CIEIMATIHCT MOJyYaeT B
CBOE€ pacropspKeHUEe MIMPOKUN HAOOp MHCTPYMEHTOB, 3aTOUEHHBIX Ha PEIICHHE PeallbHO CYIIle-
CTBYIOIIMX MMPAKTHYECKHX 3a/1a4 B 00JacTu aHanmu3a AaHHbIX [[33. OcoOeHHOCTH CyIECTBYIOMINX
MIPOTPaMMHBIX KOMIUIEKCOB OXBATHIBAIOT IIMPOKYIO 00JIACTh CTaBAIMXCs podsiem. Kpome storo,
MOJIb30BATEJIEM CHEIHATU3UPOBAHHBIX CHCTEM MOXKET SIBISIThCS CHELHATUCT-HEMPOTPAMMICT,
HMMEIOLINM OIBIT aHAJIN3a KOCMUYECKOW ChEMKH.

[{eneHarpaBieHHBII XapakTep CHEHATN3UPOBAHHBIX CUCTEM HAKIJIAbIBAECT CBOM OTIIEYa-
TOK HA TOPU30HTHI UX BO3MOKHOCTEH. ONTHMU3HUPYSI U MHOTOKPATHO YCKOPSS TPYA aHAJIUTHKA,
OHHU HEU30EKHO CO3/AI0T U PAMKH, OTPaHUYMBAIOIINE IUPOTY IPUMEHEHHUS Pa3IMYHBIX METOIUK.
IIpenocraBnsis MMPOKUM M KauyeCTBEHHBIH MHCTPYMEHTApHI, OHM BO MHOI'OM OTPaHHUYMBAIOT
MIOJTE30BATENIS €70 BO3MOKHOCTSIMH.

WHoit moaxon k 00paboTke U aHanu3y AaHHBIX J[33 ckiajbiBaeTCs MPU UCHOIb30BAHUU
CHCTEM MaTeMaTU4YECKUX BBIUMCIEHUH OOLIero Ha3HaueHHs — MAKeTOB MPUKJIAIHBIX MPOrpaMM,
MIPUMEHSEMBIX JIJISl PEIICHHUS aHATTMTUYECKHX 33124 ITUPOKOTO CTieKTpa obnacteit. Pabora ¢ HuMu
OCHOBaHa Ha MPOEKTUPOBAHUU U MPOTPAMMHON peaan3allii YHUKAITbHBIX alTOPUTMOB aHAIHU3a
KOCMHYECKOW CheMKH. B MaHHO# KaTeropuu mporpaMMHBIX MPOIYKTOB HEOOXOAMMO BBIICIHTH
MATLAB (The Mathworks), Python ¢ TemaTnueckumMu paciIupeHUsIMHU I OCYIIECTBICHUS BbI-
gucnenuit SciPy, NumPy (Python Software Foundation), GNU Octave (John W. Eaton), Scilab
(Scilab Enterprises).

OyHKIIMOHUPOBaHHE 0003HAYCHHBIX CUCTEMBI HE 3aTOYEHO M3HAYAJIbHO Ha pellleHue Mpu-
KJIAJHBIX 33/1a4 B 00JIacTH aHalM3a JaHHBIX /{33, a BCsl MX MOIIb HampaBlieHa HA PelIeHU e HHKe-
HEPHBIX ¥ MaTEMAaTUYECKHX 3aa4 IHPOYalIIero crekTpa. Tem He MeHee KOMITIOHEHTHI ATHX CH-
CTEM I03BOJISIOT OCYILECTBIIATE 00pabOTKy M300pakeHU, TMOKMIA aHaINU3 pacTPOBBIX JTAHHBIX,
OCHOBAHHBI Ha CTATUCTHYECKUX, HEHPOCETEBBIX HHTEIUIEKTYAIBHBIX METOAMKAX, IPOSKTHPOBA-
HUE rpadUIecKuX HHTEPPEHCOB, OIIEHKY BPEMEHHO CII0)KHOCTH M TOYHOCTH aJTOPUTMOB, UTO B
CBOIO OU€pe/Ib M03BOJIET UCIIOIB30BaTh CUCTEMbl MATEMATUYECKUX BBIYMCICHUH 00Iero Ha3Ha-
YEHUS [T KAUECTBEHHOTO PEIICHUS 3a/1a9 B 00JIACTH aHAJIM3a MaTePHaiOB KOCMUYECKOH ChEMKH.

Br160p naHHOTO pojia CUCTEM aHANIM3a JaHHBIX MIPEAOCTABIISAET HEBEPOSITHO IIIMPOKHE BO3-
MO>KHOCTH TMOKOTO MPOEKTUPOBAHUS AITOPUTMOB pelleHus: oOpaTHOH 3agauu 33, orpanuyeH-
HBIC TOPa3/10 MEHee )KeCTKUMH PaMKaMH, YeM B CITydae C UCIOJIh30BAHUEM CIEIIHAT3NPOBAHHBIX
IIPOrPaMMHBIX MPOJYKTOB. MCronb30BaHNE CHCTEM MaTEMAaTHYECKOr0 MOACITUPOBAHUS SBISETCS
0a30BOi1 OCHOBOH JUIsI IPOSKTUPOBAHMS HOBBIX YHHUKAIBHBIX aITOPUTMOB aHAIH3a U 00pabOTKH
KOCMHMYECKUX CHUMKOB.
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JlaHHOE TIPEUMYIIECTBO CTAHOBHUTCS CIEICTBUEM U LIEJIOTO Psijia CIa0BbIX CTOPOH OIHCHI-
BaeMOr0 TOJX0/1a: BO3pACTaeT BpeMsi, HEOOXOJMMOE Ha PEICHNE MPAKTHIECKUX 3a1a4, OOJbIIas
4acTh KOTOPOTO TPATUTCS Ha MMPOEKTHUPOBAHHUE aJITOPUTMA, U, KPOME 3TOTO, MOSIBISIETCS HEOOXO-
JIMMOCTh B HATMYUH WH)KEHEPa-TIPOTPaMMUCTa, CIIOCOOHOTO BECTH Pa3paboTKy HHCTPYMEHTAPHS,
KOTOpBIM aHAJIUTUK OyAeT B JNajbHEHIleM NMPUMEHSTHh JUIs aHallM3a MaTepUaioB KOCMHUYECKOMN
CHEMKH.

[TpeumymiecTBa u cinabble CTOPOHBI OMUCAHHBIX MOIX0JI0B, OCHOBAaHHBIX HA UCIOJIbH30BaA-
HUU TOW WJIM MHOM KaTeropuu MH(OPMAIMOHHBIX CHCTEM, CBeleHbl B Ta0numy 1. Beibop xoH-
KPETHOTO MOAX0/1a IOJKEH OCHOBBIBATHCS HA MTOCTABJICHHBIX HA dTare aHalln3a MpeJMEeTHONH 00-
JIACTH LEJSIX, 0COOEHHOCTSX PeIIaeMbIX 3aJ1a4, COMIOCTABICHUH CUIIBHBIX M CIIA0BIX CTOPOH 000MX
MOJIXOJIOB B PELICHUH KOHKPETHBIX MPAKTUYECKUX MPOOIIEM.

Tabnmma 1 — [IpenmymiecTBa U c1adble CTOPOHBI HCIIOIB30BAHUS PA3IHYHBIX HHPOPMAIHMOHHBIX CUCTEM IJIS 00pa-

00TKHM U aHann3a JaHHbIX J[33

I'pynma nHOPMALIMOHHBIX CHCTEM

[TpenmymiecTBa NCTIOIB30BAHUS

CrnaOble CTOPOHBI HCITOITB30BA-
HHS

Crienamn3upoBaHHBIC TIPOTPAMMHBIE
MPOAYKTHI IJIsl 00pabOTKH JaHHBIX JTH-
CTaHIIMOHHOTO 30HAMPOBaHUS 3EMIIU

- HAJIMYUE HHCTPYMEHTapHsl CIIETHU-
aJIbHO 3aTOYEHHOI'0 Ha aHaIIU3 J1aH-
HBIX /133 «113 KOpoOKm»;

- OTCYTCTBUE HEOOXOAMMOCTH B pa-
60Te HHXKEeHepa MPOTrPaMMHUCTa TIPH
peIIeHNH NPaKTHYECKUX 3a/au.

- OTPaHWYEHHOCTH (PYHKIIMOHANA
IpeJylaraéMbIM HHCTPYMEHTa-
pHEM cHUCTeMbI (JaCTHYHO pelia-
€TCsl BHEAPECHUEM BO3MOKHOCTHU
HaIlMCaHUs CKPHUIITOB)

CucteMbl MaTEMaTHYECKUX BBIYHCIIE-
HHIT 00IIETO HAa3HAYECHUS

- OTCYTCTBHE PAMOK B HCIIOJIb30Ba-
HHUM MaTEMaTHYECKUX METOMHMK,
00yCIOBICHHBIX 0OBEKTHBHBIMHU

(G YHKIIMOHATBHBIMH OTPAHUYCHUSIMH
CIEIHATN3UPOBAHHBIX CHCTEM.

- BO3MOKHOCTh MPOCKTUPOBAHHUS
HOBBIX JITOPUTMOB aHAIU3a JAHHBIX
133, olileHKH UX TOYHOCTh U Bpe-
MEHHOH CIIOKHOCTH.

- YBEITMUYEHHE BPEMEHH PEIICHUS
MPaKTHYECKOM 3a1a4, BCIIE -
CTBHE 3aTpaT Ha MPOEKTUPOBA-
HHE U PEeATU3alHIO aITOPUTMOB
aHaIN3a.

- HE0OXOIUMOCTh B KBATU(DUITH-
POBaHHOM CITEIHAIIMCTE B 00J1a-
CTH TIPOrPaMMHUPOBAHHUS M CH-
CTEMHOTO aHaIK3a.

2 'NC xak HHCTPYMEHT XpaHeHHUsl, AaHAJIU3a U PACPOCTPAHEHHUSs Fe0JaHHBIX

Jis xpaneHus, 00pabOTKU U paclpoCTPaHEHUs T€OJaHHBIX IPOSKTUPYIOTCS, pa3padaThl-
BalOTCS U BHEIPSIOTCS reorpapuueckre nH(HOpMalnOHHbIE CUCTEMBI, TPU3BaHHbIE (OPMUPOBATH
1IeTI0CTHOE MH(POPMAITMOHHOE MPOCTPAHCTBO, 00ecreunBaTh 0osiee 3G (HEKTUBHOE MOTyUeHUE, HC-
II0JIb30BAHUE M PACIPOCTPAHEHHUE JaHHBIX O COCTOSHUU MPUPOIHO-COLUATBHO-IIPOU3BOICTBEH-
HbIX cucteM. OcHOBHBIM BekTOpoM pa3Butusi I'C saBnstorcs coop, aHAINU3 U MyOIHKaIUs reo-
JAHHBIX C 1IeJIbI0 00ecleueHus] ONepaTUBHON BO3MOXKHOCTH MX HUCIIOJB30BAaHUS Ui PEIICHUsS
IIPaKTUYECKUX 3ajad.

MaxkcumanbHas ¢yHkiuoHanbHocTh I C octuraercst yepes opraHusaiuio B €e CTPyK-
Type CIEIYIOIIMX OCHOBHBIX KOMIIOHEHTOB: 3TO CIELMAIUCTBI, TEXHOJOTUU, METOABI U aJIrO-
PHUTMBI, TIOZICUCTEMA TeoBH3yalu3auu (pucyHok 1). Kaxplii U3 MaTH BBIACICHHBIX KOMIOHCH-
TOB Teorpaduueckol MHPOPMAIIMOHHON CHUCTEMBI HAXOAHUTCS B TECHOM B3aWMOJCHCTBUU C
ocTaibHBIMU. [IprMeHsAeMbIE METOABI U AITOPUTMBI CTPOSTCS CHELUAIINCTAMU U 3aBUCAT OT aHa-
JU3UPYEMBIX JAaHHBIX. XpaHEHUE HCXOJHbIX 3HaHUU M JTAaHHBIX, a TaKXKe Pe3yJIbTaTOB UX 00pa-
OOTKM TECHO CBSA3aHO C HCIOJb3yeMBIMH TEXHOJOTHsAMH. PaboTa moacucTeMsl BU3yalu3aluu
TaKXe CTPOUTCs Ha 0ase anmapaTHOrO U MPOrpaMMHOT0 obecredeHns: 1 000CHOBaHa HEOOXOIH-
MOCTBIO OTNITUMAJIBHOTO OTOOPaKEHHsI PACIPOCTPaHIEMbIX reoanHbIX [SAmamkun A. A., 2014a].

Cneuunanuctsl — Baxuenmmii komnoneHt ['IC. ['enepupyemsbie umu QpyHaaMeHTaIbHbIE
reorpaduyeckue U reouH(pOpMalOHHBIE HJIEW U 3HaHHS CO3/AI0T SAPO, COOMparoliee BOKPYT
ce0s Bce octasnibHble KOMIIOHEHTH! [ IC. Ctout Takke OTMETUTh, YTO TIOCTPOEHUE reorpaduye-
CKOW MH(OPMAIIMOHHOI cUCTeMbI TpeOyeT 3HaHUHN U3 MPUKIIaJIHBIX 00J1aCTel, OTIIMYHBIX OT T'e€0-
rpaduu. Kak pesynsrat ['MMC-cienmannctsl paboTaroT Ha CTBHIKE CIIEIIMATBLHOCTEH, B TO BPEMST Kak
npodecCUOHANbl U3 JPYTUX MPHUKIAIHBIX 00JacTell H3y4aroT BOZMOKHOCTH pabOTHI ¢ reorpadu-
YEeCKMMHU MH(POPMALMOHHBIMU CHCTEMaMH.
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Pucynok 1 — OcroBHBIE KOMITOHEHTHI [ IC

TexHoJsiornueckoe odecneyeHue. AnmnapaTHoe U MporpaMMHoe oOecrieyeHre 4acTo OT-
HOCST K JIByM pa3in4HbIM Kareropusim komnoHeHToB ['MIC. Tem He MeHee OHU TECHO CBSI3aHbI
JPYT C IPYroM U JIOJKHBI ObITh OOBEIUHEHBI B IPYIITY TEXHOJIOTMYECKUX MTOTPEOHOCTEN COBpe-
MEHHBIX I'eOMH(OPMAIIMOHHBIX CUCTEM. AMNNapaTHoe obeclieueHue BKIIYaeT cepBepa, paboune
CTaHIIMM, CUCTEMBI XpaHEHUS JaHHBIX U BBOJIa-BbIBOJIa. Ha OCHOBE 3THX KOMIOHEHTOB paboTaeT
nporpaMMHoe obecnieueHue. OmnepalioHHas CUCTeMa BBICTYMAeT Kak MHTepdeic B3aumozein-
CTBUS MEXJy anmnapaTypoil ¥ IporpaMMHBIMUA KOMIIOHEHTaMH. Takke pacTeT pojb UCIIOIb30Ba-
HUSl CHUCTEM MOJEJIMPOBAHMS U SI3BIKOB MPOrPaMMHUPOBAHMS U1 HAlMCAHUS CKPUITOB M IPO-
IPaMMHBIX KOMIUIEKCOB JJIs1 00pabOTKU M aHajHM3a JaHHbIX. He mocieqHion posib UrparoT CH-
CTEMBbI YIIpaBJIeHUs 0a3aMH JaHHBIX, HEOOXOAMMBIE JUIsl XpaHEHUs CIIeIMaTN3UPOBAHHBIX 3HAHUI
U reoilaiHbIX. YTOOBI COOpaTh BOEIMHO BCE KOMIIOHEHTBI, CIEIIUAIUCT JIOJIKEH UMETh KOMILJIEKC-
HOE IpejicTaBlIeHue 0 TexHojoruueckoM obdecnieuennu ['MC.

JMaunnbie. [NC paGoTtaeT ¢ mpocTpaHCTBEHHBIMH JTaHHBIMU, KOTOPBIE XapaKTEPU3YIOTCS
MPUBSI3KOM K KOHKPETHBIM TOYKAM B pEalbHOM IMPOCTPAHCTBE, a TaKKe C METaJaHHBIMH (JaH-
HBIMU O JIAHHBIX ), BKJIFOYAIOIIMMU OMKMCAaHUE, aTpUOYTHI U CBOMCTBA re000BEKTOB. /11 XpaHeHus
JAHHBIX PA3JIMYHBIX THUIIOB MCHOJIb3YETCs pEIsIMOHHAas 0a3a, KOTopas B ITOJIHON Mepe, C coxpa-
HEHUEM LIEJIOCTHOCTH, OMMCHIBAET BCE CYIIIHOCTH CUCTEMBI U UX OTHOLLEHUS.

IeoBu3yanu3zanmusa siBnsercss BaxkHeWmuMm komrnoHeHToM [MC u BkitouaeT ¢yHKIHO-
HaJIbHbIE BOBMOKHOCTH MIOMCKA U MPEJICTaBICHNs reorpapuueckux JaHHbIX. i BU3yanu3anuu
reoganHbIx [ YIC B HacTosi11ee BpEMS aKTyaJIbHO CO3/JaHUE U PA3BUTHE I€ONOPTAIBHBIX IPUIIOKE-
Hull. ['eorpaduueckuii mopran sBIsSeTCS NPUKIATHBIM OTBETOM Ha HEOOXOIUMOCTh pacipocTpa-
HEHMsI reorpauuecKux JaHHBIX U MaKCUMAaJIbHO 3(P(PEKTUBHOIO HUCIIOIb30BAaHHS BO3MOKHOCTEH
I'C. T'IC-coo0miecTBO 6€30roBOPOYHO MPU3HAET POJIb BEO-TEXHOJIOTHI B CO3JaHUU CPEIbI JJIs
pacnpocTpaHEeHHs ¥ OpTaHU3alluK pacpeIeICeHHON apXUTEKTYpbl COBPEMEHHBIX T€OMH(pOpMaIH-
OHHBIX CUCTEM, OCHOBAHHOM Ha MPENOCTABICHNHU AOCTYIA K re0oJaHHbIM yepe3 VIHTepHeT.
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®opmuposanue u pazsutie [ UC «MoproBus», BKIHOYAIOMIEH ONMCAHHBIE BBILLIE KOMIIO-
HEHTBHI, IPOUCXOIMIIN B TIPOIIECCE BBHIIOIHEHUSI KOHKpETHBIX padot. Tak, ctpykrypa TMC «Mop-
JOBUST» OTPENEIIIach Kak HHCTpyMEHTapuii ipu pa3padboTke «CXemMbl pallOHHOH TIJIAHUPOBKHU
Pecniyonmuku MoppoBusi», «®DenepaibHON MPOTrpaMMBbl COIMATBHO-DKOHOMUYECKOTO Pa3BUTHS
Pecniyonmkn MopaoBus», «TepputopraibHOM KOMIUIEKCHOM CXEMbI OXpaHbl Mpupoabl Peciyo-
KU MopaoBus», «CxemMbl TEppUTOPHATIBHOTO IUTaHUpoBaHus Pecybnuku MopaoBusy», 3Koi10-
TMYECKOM 00OCHOBAaHUY I'eHEPAIbHBIX IUIAHOB HAceJIeHHBIX MyHKTOB CapaHck, KpacHocnobonck,
TopGeeBo, 3y6oBa [lossiHa, IpH KOIOTMYECKOM FIKCIIEPTH3E Psiia IPOMBILUIEHHBIX TPEANPUATHN
u 1p. M3 npuBeeHHOT0 NEpEeYHs BHIIOIHAEMBIX padoT ciienyer, 4yto peruoHanbHas ['MC u3Ha-
YaJIbHO J10JIKHA HOCUTh KOMILIEKCHBIN XapakTep.

OcHoBHo#t BekTop pazputus [ UC «MopaoBusi» — cO0p, aHAIHM3 U ITyOJUKAIUS Te0JaHHBIX
C IETBbI0 OCYIIECTBICHHS TPAMOTHOTO JIAHAMA(PTHOTO IUIAHUPOBAHUS. AKTYAJIBHOCTH 3TOTO
HanpasiieHus: 00YyCIOBIEHAa HEOOXOIUMOCThIO COXPAaHEHHs OCHOBHBIX (DYHKIMH JaHAmagTOB,
aHaJIM3a MHTEPECOB IIPUPOJIOTI0NIb30BATENCH, pPa3pabOTKH MIIAHOB MEPONPUATHH Ul coaecTBUsA
YCTOMYMBOMY Pa3BUTHUIO TEPPUTOpUH. B 3a1aun nanamadTHOrO IUIaHUPOBAHUS BXOIUT ONpEe-
JICHHE ONTUMAJIbHBIX KOMIIOHEHTOB JaHmadTa U X CTPYKTYPbI 1J1 TEPPUTOPUH IUTAHUPOBAHMS,
00ecTIeYnBaOIINX BEICOKOE KAYeCTBO KU3HU HACEICHUSI.

B I'IC «MopaoBus» co3iaHo IporpaMMHOE 00ecriedeHre /IS BHITOJIHEHUS Kiaccuduka-
LIUH 1 pallOHUPOBaHMSI TEPPUTOPUIL, OCHOBAHHOE KaK Ha CTAHIAPTHBIX METOJaX KIacCU(pUKALHM,
ucnoibp3yemMbix B ' MC-TexHOIOrusX, TaK ¥ Ha METOJaxX CTaTUCTUYECKHUX TPYIIIHUPOBOK, pazpado-
TaHHBIX JJI1 00pabOTKH YMCIOBBIX BBIOOPOK, a TAK)KE METOJIaX TeMaTH4eCKO# kiaccudukauuy,
HarnpuMmep Kiaccu(UKalUKu MMOTOKOB pa3iMyHbIX BeauuuH U nopsakos. B T'NC «Mopaosus»
BHEJPEHO IIPOrpaMMHOE 00€CIIeYeHHE, C CII0JIb30BaHUEM KOTOPOTO BBINOJIHAETCS KilacCU(pUKa-
Lus, TI€ TEMAaTHYECKUE PACTPOBBIE MOJENM IPEACTABIAIOT ONPEAECICHHBIE TEPPUTOPHUATIbHBIC
30HBI, @ HEIPEPBIBHBIE PACTPOBBIE MOJIEIH — IPOCTPAHCTBEHHBIE CTaTUCTUYECKUE BBIOOPKU. [Ipo-
rpaMMHOE 00ECTIeYeHHE TTO3BOJISIET BBITIOIHATH KIACCH(PHUKAIMIO IO CTATHCTUYECKUM ITOKa3aTe-
J5IM, TAKUM Kak CpeiHee, Me/lnaHa, CyMMa, pa3opoc, a Takke M0 TaKUM 3HA4EeHUsIM IToKa3aTels,
KaK KOJMYECTBO YHUKAJIbHBIX 3HAUCHHI, MEHBITUHCTBO, OOJIBIIMHCTBO.

Memoouxka evi0enenus epanuy 1aHOWAPMO8 ¢ npUMeHeHUuemM anaiu3a nPoCmpaHcmeeH-
HO20 KoHmeKcma N03BOJISIET NIPU aHaIN3€ KOCMUYECKUX CHUMKOB JUIs LIeJiel JIaHJIadTHOTo Kap-
TorpaupoBaHUsT M OIECHKH JaHAMA(THOTO PAa3HOOOpPa3Hs YUYUTHIBATh XapaKTEPUCTHKU HE
TOJIBKO OTJEJIBHO B35TOrO JIEMEHTAapPHOIO Yy4acTKa, HO U €ro OKPECTHOCTEN — CTENEHb HEOHO-
POJITHOCTH M pa3HOOOpa3us MUKCENEeH U nepenajsl ipkocTu. Pasmep OKpecTHOCTH BbIOMpaeTCs B
3aBHCUMOCTH OT HEPapXU4eCKOro ypoBHs ynaHmmadTHON auddepenunanuu [Smamkun A. A.,
2013c].

Memoovl ananuza usmeneHus APKOCmu 05 8bIAGNEHUSL UHMEPBALOE NOBLIUEHHO20 JAHO-
wagpmmuozo paznoodpazus MO3BONAIOT CYAUTh O CTENEHH JaHIa(THOro pa3HOOOpasus Mo aM-
IUTUTY/IE U3MEHEHUS IpKOCTH uKcened. Ha oHux yyacTkax pyHKIMs M3MEHEHUS SPKOCTH UMEET
JIOCTaTOYHO CIUIKEHHBIA BUJ, B TO BpeMs KaK Ha APYrux HaONIOAAIOTCS pe3KHe KojeOaHus ee
3HaueHui. VI3MeHeHne SpKOCTU OTpa)kaeT KOHEUHasi pa3HOCTh IEPBOTO MOPsIKA, BEIUUCISIEMAs]
KaK pa3HOCTb 3HAUYEHUH IBYX COCEJHUX OTCUETOB QyHKIMH. [IJ1g 3THX 1enelt Takxke nHdpopmaru-
BEH pacueT 3Ha4€HUH Jlaruiacuasa (B 9TOM Cllydae Ka)kJ(bli JIEMEHT IIOJy4YEHHOU MOCIe10BaTENb-
HOCTH PaBEH PAa3HOCTH CPEIHETO 3HAUEHUS SIPKOCTU COCEHUX MUKCEIEN U APKOCTH CaMOT0 IHK-
ceJis) ¥ OIHOMEPHOTO YUCIIOBOro rpanuenTa [Smamkun A. A., 2013a).

Aneopumm @vioenenus Kpaeg 8 NPUMEHEHUU K peueHuro 3a0aiu MoOeauposanus spanuy
nanowagmos. MakcUMalibHO TOYHOE BBIJENIEHUE KPAaeB ¢ MUHUMAJIbHOW MOTPEIIHOCThIO, Oe3-
YCIIOBHO, BaXKHO JJIsl peLIEHUS 33/1a4H JJaHAAadTHOro KapTorpagupoBanus 1 pusuko-reorpadu-
4yeckoro paiionupoBanus. Mccnenyemyto o01acTe peagbHOrO MUPa MOXKHO JIEIMTh Ha pailoHBI
Pa3IMYHBIMH CLIOCOOAMHU, UCXO/IS U3 TIOCTABICHHOM LIEH, B TO BpeMs KaK YUCJIO IPaHull, KOTOpbIE
MOKHO IIEPEHECTH Ha KapTy, orpaHudeHo. [IpencraBieHHbIN alrOpUTM IO3BOJIIET BHOCUTH B
IPOIIECC BBIIEICHUS IPAHUI] 3JIEMEHT CYObEKTUBHOCTU MYTEM PErYIMPOBAaHUS BXOIHBIX Mapa-
METPOB €T0 BHINOJIHEHHS B 3aBUCUMOCTH OT KOHEYHOM 11eJT1, KOTOPYIO MOCTAaBUJI 3KcTepT [Smari-
kuH A. A., 2013Db].
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Becemayuonnvie unoexcoi, OTYy4EHHbIE HA OCHOBE COINOCTABIEHUS MHOTOCTIEKTPAIbHBIX
JAHHBIX JUCTAHIIMOHHOTO 30HANPOBAHUS, IIIMPOKO UCIIOJIB3YIOTCS B pa3HOOOPA3HBIX HAYYHBIX HC-
CJIEJOBaHMSIX, HAIIPABJICHHBIX HA OLIEHKY OMOMAaCChl UJIM COCTOSTHUS pacTUTENbHOCTH. HecMoTps
Ha MHOTHE MPEUMYIIECTBA, BEreTAIMOHBIE WHICKCHI 00JIAJAI0T U HEKOTOPHIMHU HEAOCTATKAMHU:
JaHHBIC MOKA3aTeIH B ONpPEAEICHHONW CTENEHU 3aBUCAT OT YCJIOBHM ChEMKH, COCTOSHHS aTMO-
cdepsl, Tuna cencopa. [loaToMy nosyueHHbie B pe3yibTaTe IUCTAaHIIMOHHOTO 30HIUPOBAHNUS 3HA-
HUS JOJDKHBI aHAJTM3UPOBATHCS BMECTE C JAHHBIMHU, IOTYYCHHBIMH B Pe3YJIbTaTe MOJICBBIX PadOT
[SImamkun C. A., 2013a].

Hckyccmeennvie HeliponHble cemu TIPENICTABIAIOT cO00i Hanboee akTyaabHBIN MOAX0 K
pacrmo3HaBaHUIO 00PA30B MPHU AHATN3E MHOTOCTICKTPATBHBIX IAHHBIX JUCTAHIIMOHHOTO 30HIUPO-
BaHus 3emun. [IpenmyiiecTBo HEMPOCETEBBIX MOJIENIEH 3aKII0YaeTCsl B BO3MOKHOCTH MX 00yye-
HUS, CIOCOOHOCTH pelaTh TPyAHOPOpMaIH3yeMble 3a7aud, CBOWCTBE TOJIEPAHTHOCTH K OMIHO-
kaM [Smamkun A. A., 2014b]. [Ins Beiaencuus nanamadToB Ha OCHOBE MHOTO30HAIBHON KOCMH-
YEeCKOM CHEMKH 11eJIeCO00pa3Ho MPUOETHYTH K MapajaurMe 00y4eHHs ¢ yUUTeNeM, pU KOTOPOon
HE00X0AUMO /17151 pabOThl HEHPOCETEBOM MOJIENU ONPEAEIUTh COOTBETCTBUE YUACTKOB ChEMKHU
KeJlaeMbIM KJIaccaM.

Bce onucannbie METOAMKHU € yCTIEXOM MOTYT IPUMEHSTHCS JIJISl PEILICHUS 33141 UJICHTHU-
buKanuu ¥ aHanu3a CTPYKTYphl JanamadToB U ux rpanuin. Cuarerndeckue IJIK, ocHOBaHHBIC
HA MHCTPYMEHTAIBHOM eI PUPOBAHIH KOCMUYECKIX CHUMKOB, TPU3BaHbI BOOpATh B ce0s1 10-
CTOMHCTBA TPATUIIMOHHBIX JTaHAMA(THBIX KapT U CTaTh LICHTPAJILHBIMHU SIIPAMU B PETUOHATBHBIX
I'c.

3 I'eonopraJ kak noacucremMa Buzyaauzannu reoganusix B F'MC

['eonopran kak Web-opueHTHpOBaHHas MH(POPMALMOHHAS CHCTEMa, MpeJHa3HAYCHHAsS
JUISL pacIIpOCTPAHEHHUsl T€0JIaHHBIX, IPEJCTABISIET COOON YCHEIIHYI0 pean3allio MOJCUCTEMbI
Busyanuzanuu ['MC. Ha nanHbIii MOMEHT MIPEAJIOKEH PsiJl YCIEIIHBIX T€0NOPTAIbHBIX PEIICHUH,
KOTOpbIE IOKa3bIBAIOT CBOIO COLIMANIBHYIO M HAYYHYIO 3HaUUMOCTh. TeM He MeHee ele He chop-
MHUPOBAHO OOIIECTIPUHATHIX ONTUMAJIBHBIX OJIXOJ0B K CO3/IaHUIO0 KOMIUIEKCHBIX CHUCTEM JIaHHOTO
THUIIA, U BOIIPOC O HAXOXKAEHUH ONITUMAIILHOTO CI10c00a Mpe10CTaBIeHUs IPOCTPAHCTBEHHBIX I'€0-
rpadUyECKUX TaHHBIX OCTAETCS] OTKPBITHIM.

WndpactpykTypa NpocTpaHCTBEHHbIX JaHHbIX EBpocoro3a, BakHEWIIEH cocTaBHOW 4a-
CTBIO KOTOPOH SABJISIFOTCS reonoptaisl co3aaercs cornacHo aupektuse INSPIRE ot 2007 roxa u
J0JKHA OBITh OJTHOCTHIO peanu3oBaHa k 2020 rony. HecMmoTps Ha T0, uto B reonopraine INSPIRE
IpeCTaBJIeHbI reorpaduyeckue U SKOJIOTHYECKHE CBeIEHH I BCEX CTpaH COK03a, MHOTHE TOC-
yJIapcTBa UMEIOT CBOM COOCTBEHHBIN Te0nopTal.

B Poccun takike nmeeTcst psii reonopTajabHBIX pelieHuil. ['eonopran uHGpacTpyKTyphl
npocTpaHcTBeHHBIX AaHHBIX P® (http://nsdi.ru/) co3man Ha Gase mmardopmer Esri Geoportal
Server. Ilpu ero pazpaboTke yuautbiBancs onbIT odiieeBponeiickoit uauuatuebl INSPIRE. Psn
reonopTanoB paboraer Ha 6a3e Texnonoruu UTL] «Ckanskey ScanEx GeoMixer. B ux gucne re-
onopran MuHHMCTEpCTBa IPUPOIHBIX PECYPCOB U dKojI0ruu Poccniickoit Penepanyu, reonoprai
MI'V. [lonb3oBarenbckuil HHTEPPEC NTaHHBIX HH()OPMALIMOHHBIX CUCTEM JIOBOJIBHO yJAau€H, HO
HabOp TEeMaTHYECKUX CJIOEB HEJOCTATOYHO Pa3HOCTOPOHEH — MPEACTaBIECHHBIX JAaHHBIX JAJEKO
HE BCErJa JI0CTaTOYHO /IS aHAJIN3a IPUPOJHBIX U IPUPOJHO-TEXHOICHHBIX ITpoueccoB. CBOU re-
OTIOPTAaJIbl UMEET psiJ] peruoHoB Poccun.

N3yueHne CymecTBYIOIIMUX TeONOPTATbHBIX PEIIEHHH, UX CTPYKTYpbl U OCOOEHHOCTEH
MIPEIOCTABIIAEMOTO () YHKIIMOHAJIA [TO3BOJIUIIO MOJOUTH K (POPMUPOBAHNIO COOCTBEHHOT'O BUJICHUS
naHHOM B obnmactu [Smamkun A. A., 2014c]. [Ipeanaraemasi CTpyKTypa reonopTaabHOTO MPUITO-
KEHUs sBIsIeTCs nepapxuieckoil. OHa 000CHOBaHA HAIMYMEM PA3JIMYHBIX THUIOB JaHHBIX, MPE/-
CTaBJIIEMbIX T€ONOPTAJIOM: BEKTOPHbIE MPOCTPAHCTBEHHBIE U PACTPOBBIE KapTorpaduyeckue
JaHHbIe, (hoTOMaTepHalbl, TEKCTOBas W TabauuHas HHpopManus, (Gailyibl U CCBUIKA Ha PECYpPChI.
PazHoCTOpOHHUI XapakTep JaHHBIX, MyOJIMKYEMBIX B paMKax Ieornopraia, onpeaesseT Heooxo-
JUMOCTb CO3/IaHUS PAa3JIMYHBIX UHTEPPECcOB i yI0OHOTO U SPrOHOMUYHOIO JAOCTYIa K KaXK-
JIOMY U3 THUIIOB.
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Jis myOGnmuKauy TeMaTHYecKoi TeKCTOBOM MH(POPMAIUH, a TAK)KE COMYTCTBYIOIIUX Kap-
Torpauyecknx M WIUTIOCTPATHUBHBIX CBEACHUH B INpeajaraeMylo CTPYKTYpy reoropTaia BBO-
JTUTCSI CYITHOCTh ATiIaca Kak HEPApXUUE€CKON COBOKYITHOCTH CTPYNIMPOBAHHON IO pa3zesiaM U
rinaBam nHpopmanuu. Kaprorpadudeckue v WILTIOCTPATHBHBIE CBEACHUS JI0JDKHBI OBITH MacIITa-
OupyeMblI 715 ToBbIIeHUs A ()EKTUBHOCTH MX TipencTaBiieHus. C 1enplo o0ecrieueHust 00paTHON
CBA3U KOHEYHOTO IOJI30BATENSI U aIMUHUCTPALMU CUCTEMbI CTPAHMIIBI ATiaca BBOJUTCSA BO3-
MO>KHOCTb OCTaBUTh KOMMEHTapuii. C coliepikaTebHON TOUKH 3pEHUS, I€0NOpTa JOKEH BKIIIO-
4aTh KOMIUIEKC HH(POPMAINH, pallMOHATIBLHBIA 00beM KOTOPO 00ecriedBaeT CBOEBPEMEHHYIO U
HayYHO 00OCHOBAHHYIO OIICHKY COCTOSIHUSI PETMOHAIBHBIX U JIOKAJIBHBIX MPUPOIHO-COIMATBHO-
MIPOU3BO/ICTBEHHBIX CUCTEM JUUISI IPUHATHS YIIPABICHUECKUX PEIICHUI. DTH peleHusI MOTYT OBITh
ONEPAaTUBHBIMU WJIM CTPATETMUYECKUMU — MPEJCTABIATh ONPENEIECHHOE 3BEHO UM CUCTEMY LieJie-
BbIX JIOJITOCPOYHBIX U3MEHEHUH.

OtoOpakenue reorpaduyeckux JaHHBIX SBJISETCS (POKYCHBIM MOMEHTOM, Ha KOTOPOM
CKOHLIEHTPUPOBAHO BHUMaHUE reonoprania. s npeacraBieHuss TEMaTUYECKUX MPOCTPAHCTBEH-
HBIX JIAHHBIX BBOJMUTCSI MOAYJIb DJIEKTPOHHAs KapTa. MOIylb T0JKEH OBITh CIIPOEKTUPOBAH TaK,
9TOOBI 00eCeYnTh KOMOMHUPOBAHHOE OTOOPAKEHUE PA3IMYHBIX TEMAaTUYECKUX CI0EB, BKIIIOYa-
IOIUX B CBOHM COCTaB pa3InYHbIC OOBEKTHI ¢ KOOPAMHATHOM MPUBS3KON. C MOMOIIBI0 TPOCMOTpa
TEMaTUYECKUX CJIOEB U MPUBS3aHHBIX K HUM OOBEKTOB I10JIb30BATENb MOJIy4aeT BO3MOXHOCTh
HauboJee MOJHO U3YYUTh ONMYyOJIMKOBAHHBIN Ha caliTe reorpaduyecKuil KOHTEHT, HATISTHO pac-
CMOTPETbH PE3YyJIbTaThl IOUCKA, IPOBOINUTh AHAJIN3 IaHHBIX, BHIBO/IS HA SKpaH HY)KHBIE 11 Ucclle-
JIOBaHUS CJIOU. BakHBIM KOMIIOHEHTOM DJIEKTPOHHOM KapThI SBISETCS TakkKe KapTorpaduueckas
OCHOBA, Ha KOTOPYIO OCYIIECTBIISIETCS] HAJIOKEHUE TEMAaTHUECKUX reogaHHbIX. C 1enbro noaaep-
KAHUS aKTYaJIbHOCTH ¥ MPABUIBHOCTH ITYOIUKYEeMO MH(POPMAIIU BBOAUTCS BO3MOXKHOCTH MC-
MOJI30BaHUS OOpaTHOM CBSI3U B BUAE€ (OPMBI BBOJIA JAHHBIX, IPUBSI3aHHON K Teorpaduieckomy
O00BEKTY.

B pamkax reomopranga HEOOXOAMMO pean30BaTh IMyOIHKAHMIO (PaliIOBBIX JAHHBIX Pa3-
JUYHOTO TUIA: TOKYMEHTOB, KapT, KOCMHUUECKUX CHUMKOB. JlaHHbIE IPECTABISIIOTCS B BUE Ta0-
JIUIBL, COJIEPIKALUI X 3ar0JI0BOK U BaXKHYIO0 MeTa-uHpopmManuto. C qpyroil CTOPOHBI, 1I€J1eco-
oOpa3Ha opraHu3zaius Moayis Pecypcbl, copepikaliero cCbUIKM Ha CTOPOHHUE UCTOYHUKH BaXK-
HO#i reorpadudaeckoit napopmarn. Komnonent HoBocTHast ieHTa mpencTaBisieT OO0 CIHCOK
aKTyaJbHBIX HOBOCTEH, MyOJMKYEMbIX aIMUHHUCTpauel reonopTana. OmyOoIuKoBaHHBIE MaTEePH-
aJIbl JJOJKHBI OBITH COMPOBOXK/IEHBI BO3MOXHOCTbIO KOMMEHTHPOBAHUS.

WNucTpymeHTapuil aAMUHUCTPUPOBAHUS BBOAUTCA C LIEIbI0 00ECIEUEHHUsl CIEHaINCTOB
BO3MOKHOCTBIO MYOJMKAIMM U W3MEHEHMsI TaHHbIX reonoprtana. Ero crpykrypa ompenensercs
CTPYKTYpO ucronb3yemMoii 6a3bl JaHHbIX. [oKHA OBITH pealn30BaHa BO3MOXKHOCTb PEJaKTHPO-
BaHUA TaOIUI U UX aTpuOyTOB, paboTa ¢ JaHHBIMU PA3JIMYHOTO TUIIA.

AHanu3 GyHKIMOHATIBHBIX TPEOOBaHUH K F€ONOPTaITy MO3BOJINI MPEUIOKUTh HepapXuie-

CKYIO CTPYKTYpY Teornopraia (pPUCyHOK 2).

MHCTPYMEHTLI
leonopran o S
aAMUHWCTPUPOBAHWSA
Y v v v v
3neKkTpoHHan
Atnac P [aHHble Pecypcbl HoBocTHanA neHTa
kapTa
TemaTnyecknit .
Pazpen atnaca _ daiin Cceinka HoeocTe
cnoi
[eorpadm4ecknin
maea atn
aea arnaca obbeKkT

Pucynoxk 2 — Ctpykrypa reomoprana
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Onpenenenue GpyHKIIMOHAIBHBIX U CTPYKTYPHBIX CBOMCTB reONOPTAILHOTO MPHIIOKEHHS
IIO3BOJIUJIO IIOJOUTH K 3TaIly POEKTUPOBAHUS IIPOrPAMMHO-ANIAPATHON apXUTEKTYPBI I'€0IOp-
Tana u ee peanusanuu. Vicxoast U3 yTBep KJIeHHs O TOM, YTO Fe€ONOpTall NpeAcTaBisieT co00H UH-
(opMaMOHHYIO CUCTEMY, OCHOBHAS I1€JIb KOTOPOH — MPEJOCTaBICHUE KOHEYHOMY IT0JIb30BATEIIO0
uHTepQeiicoB JocTyna K re0JaHHbIM, 11€1ec000pa3Ho B pabOTe reonopTaibHOIO IPUII0KEHUS BbI-
JEeIUTh TPU CTPYKTYPHBIX OJIOKA, KaX/blil U3 KOTOPBIX HECET CBOIO HEOTHEMIIEMYIO (YHKIIHO-
HAaJIbHOCTB: IIPEICTABIICHUS IaHHBIX, JIOTUKYU IIPWJIOKECHUS U YIIPABICHUS JaHHBIMHU.

bnok npeocmasnenus oannbix NpeacTaBisieT co00il TepMUHANBHBIN rpaduyeckuil HHTEp-
(eiiCHbII KOMIIOHEHT, NTpeJHa3HauYeHHBIH /11 KOHEYHOT0 NoJIb30Bartes. s Toro 4ro0sl MakcH-
MaJIBHO OOJIETYUTh U YHU(DHUIIMPOBATH BO3MOKHOCTD JJOCTYIA MOJIb30BATENS K (DYHKIHSIM I'e0mo-
pTana, OJIOK IpeICTaBICHH JaHHBIX 11eJ1ecO00pa3HO Peann30BaTh B BUJE TOHKOTO KJIMEHTa, o0ec-
MIEYMB NIEPEHOC 3HAUYUTEILHON J10JIM BBIYUCIUTEIBHBIX U 00padaThIBalONIMX (PYHKIMI B OJIOK J10-
TUKHU TPUIOKEHUH.

bBnok nozuxu npunodicenus npeHa3HaveH JUIsl KOOpAUHALKMU pabOThI CUCTEMBI, 00pabOTKH
KOMaH/I, IPUHATHUSA JIOTUYECKUX U OLICHOYHBIX PEIICHUM, IPOU3BEICHUS BIYUCICHUN.

bnok ynpasnenus oannvimu OCyIIECTBISET XPAHEHUE U MOJTYYE€HUE JAHHBIX C LENbI0 UX
MPEOCTaBIICHUS OJIOKY JIOTHKH MPHIIOKEHUS U1 UX 00pabOTKH.

TakuMm o0Opa3oM, CTPyKTypa reornopTaibHOW CUCTEMBI BBICTPAUBAETCS B BUJE TPEXCIION-
HOI apxutekTypsl (three-tier architecture), coctosimuii U3 psija B3aUMOCBS3aHHBIX CTPYKTYPHBIX
OJIOKOB, Pa3CISIOMINX MEXIY COO0H pa3sIniHyI0 (YHKIIMOHATBHOCTH: MPEICTABICHHUS TaHHBIX,
JIOTUKH TPUJIOKEHUS U yIpaBlieHUs NaHHbIMU. KirodeBble 3aauM, peniacMble CTPYKTYPHBIMU
0JI0KaMHU, apXUTEKTYPHOE pelleHUe MX OpraHu3allii, OCHOBHBIC IPOrpaMMHBIE U allllapaTHbIE
KOMITIOHEHTHI IIPUBEICHBI B TA0IUIE 2.

Tabmuna 2 — CTpyKTypHBIe OJIOKH apXUTEKTYpPhI TeonopTalia U X XapaKTepUCTUKU

CTpyKTYypHBIH 3anaua ApXHUTEKTYpHOE OCHOBHBIE KOMIIOHEHTBI
brok LICHU
o pellicHue anmaparHele IIpOTrpaMMHBIE

brox npencrasine- IIpenoctaBnenne | KpoccOpaysepuoe | IlepcoHanbHbIi OnepanvoHHas cH-

HUS JaHHBIX KOHEYHOMY web-nipunokeHne, | KOMIBIOTEp KOHeY- | CTeMa KOHEYHOTO
MOJIb30BATEINI0 paboraroliee Ha HOTO MOJIb30Ba- noJsib30Baresi, web-
rpaduIecKoro 6a3e web-Opaysepa | Temns, kanan nepe- | Opaysep, reonopTaib-
uHrepdeiica 1o- (TorKOTO WEb- Ja4u JaHHBIX. HOoe Web-mpusiokenue.
CTyNa K T€0fIaH- | KJIMCHTA).

HBIM IJIs1 UX I10-
JIydyeHUs U u3Me-

HEHHS.

Bbuiok noruku npu- Koopaunanus ApPXUTEKTYpPHBII CepBepHoe anmna- Cepsepnoe 110, nBu-

JIOXKEHHUS paboTs! cu- narrepH MVC, paTHOe obecrieye- | JKOK reonopTaIbHOTO
CTeMBI, 00pa- OJI0K MapmIpyTH3a- | HHE TIPUIIOKEHUS], OCHO-
60TKa KOMaH/ M, 00BEKTHO- BaHHBIN Ha AaTTEPHE
TI0JTb30BAaTeIs, OPHEHTHPOBaHHOE MVC, nnHamuueckue
MIPUHATHE pellle- | MPOEKTHPOBaHHE reonopTajIbHbIC UH-
HUH, NIpou3Bee- Tepderice
HHE BBIYUCIICHUHN

bnok ynpasieHust XpaHeHue u nmo- | PenmsnponHas CepBepHoe arma- CYBJ1 MySQL Spa-

JTAaHHBIMH nyuenue naHabix | CYB/l ¢ moanepxk- | patHoe obecrieue- | tial, 6a3a qaHHBIX re-
C IEeTBI0 UX KOH IpocTpaH- HHUe, CHCTEMBI Xpa- | omopraia
NIPEOCTaBIICHNSI | CTBEHHBIX JAHHBIX, | HEHUs JaHHBIX
OJI0Ky JIOTHKH 6a3a reoJaHHBIX

TIPWIIOKEHNUS JUIsl
nx 00paboTKu

[Tpennaraemas mporpaMMHo-anmnapaTHas apXUTEKTypa reornopraia odiaasaeT psaoM mpe-
HUMYILECTB, OOYCIIOBICHHBIX CBOWCTBAMHU €€ KOMIIOHEHTOB U OCOOEHHOCTSMHU HX B3aMMOEH-
CTBUSL:

- 3prOHOMHUYHOCTb IIPEJICTABICHUS I'€0/1aHHbIX (0O0CHOBBIBAETCS THOKOCTHIO (POPMUPOBA-
HUS (hopMaTa MpeacTaBIeHUs JaHHbIX B pamkax narrepHa MVC, opranuzanueil AuHaMHYECKUX
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MOJIb30BaTEIbCKUX HHTEpdeticoB, mpumeHeHneM AJAX TEXHOIOTHH Uil aCHHXPOHHOTO IOJTyYe-
HUS 1 OOHOBIICHHS JAaHHBIX);

- ONITUMU3UPOBAHHOE XPaHEHHUE U UCII0JIb30BAHNE F€0JaHHBIX (00YCIOBIEHO BO3ZMOXKHO-
CTbIO OOBEKTHO-OPUEHTHPOBAHHOTO MPUMEHEHHsI MOJEe NaHHBIX B paMkax narrepna MVC,
HCIMOJIb30BaHUEM peSsiiuOHHON npocTpancTBeHHOM CY B/ u cBsi3aHHOM € HEWl CTPYKTYpUpPOBAH-
HOM 0a3bl IaHHBIX ),

- TMHAMHUYHOCTH U OBICTpOIeiicTBHE (0OecnieunBaeTcs (HOpMUPOBAHUEM ONTUMHU3UPOBAH-
HOT'O MPOTPaMMHOI0 KOJa U TPOU3BOIUTEIILHOCTHIO COBPEMEHHBIX aIMapaTHBIX CUCTEM);

- pacIIMpsIieMOCTb U MOU(DUIIPYEMOCTD (OTpeAeTsieTCs MOAYIBHOM CTPYKTYpO# cepBep-
HOTO MIPUJIOKEHHUS, peain30BaHHOTO 1o KoHIenuu MVC);

- BBICOKasl HAJIEKHOCTh ([JOCTUTAeTCs 32 CUET MCIOJB30BaHUSA MPU pa3paboTKe U pa3Bep-
THIBAHUW CHCTEMBbI HQ/ICKHBIX alNapaTHBIX U MPOTPAMMHBIX CHCTEM, a Tak ke (HOpMUPOBAHHA
0€30MacHbIX U 3alIUIIEHHBIX TPOrPAMMHBIX KOMIIOHEHTOB).

[IpakTrueckoil peanuzanyeil reonopTaibHON CUCTEMbl HA OCHOBE OMTMCAHHOM B MPEIbITY-
IMX pa3fenax apXUTEeKTyphl CTall reomnopran Pycckoro reorpapuueckoro odmecta B Pecmy0-
nuke MopaoBus. CtapToBasi CTpaHUIA POEKTA MPEIOCTABISET AOCTYI KO BCEM €T0 CTPYKTYp-
HBIM U TEMaTHYECKUM pa3fieliaM.

I'eonopran PI'O B Pecniybnuke MoproBus siBiissercss BOCTpeOOBaHHOW MPOrpaMMHOMN CH-
CTEeMOH, O UeM TOBOPUT CTaTUCTUYEcKas nHpopmaius, COOpaHHas C MOMOIIBI0 CYETYHKA TOce-
menuit Sugexc.Metpuku. OCHOBHBIM UCTOYHHUKOM TpaduKa MPOEKTa SIBISETCS BbIAaYa TOUCKO-
BIx cucteM Sunaekca u Google. MuTepecHa takke reorpadus pacrpoctpaHeHus npoekra. Oc-
HOBHYIO JIOJIIO Tpaduka 3aKOHOMEPHO COCTAaBJIAIOT oceTutenu u3 Poccun, a umenno PecriyOnuku
MopnoBusi, Om3exanux peruonoB, MockBel 1 MockoBckoii oonactu, Cankt-IlerepOypra u Jle-
HUHTpazcKoi obnactu. Tem He mMeHee, Mo Matepuanam SHAekc.MeTpuKU, MPOEKT TOCTATOYHO
aKTUBHO IOCEUIAl0T MoJb30BaTesn OnrkHero 3apyOexbsi, CLIIA, HekoTopwix cTpan EBporsl,
Asun, IOxHO# AMepuku.
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GIS SUPPORT FOR ENVIRONMENTAL MONITORING OF THE LARGE INDUS-
TRIAL CENTER (ON THE EXAMPLE OF VORONEZH)
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Abstract. The methods of using geographic information systems in solving ecological prob-
lems of environmental monitoring of the large industrial center are investigated. The experience
of creating geographic information complex for environmental monitoring of VVoronezh is de-
scribed. We have developed a tool for assessing the risk to public health

AnHoTanus. VccnenoBanbl METOIbI UCIIOIB30BAHUS TCOMH(POPMAIIMOHHBIX CUCTEM B pe-
IICHAH 3KOJIOTUYECKHUX MPOOJIEM KPYIMHOTO MPOMBIIUICHHOTO IeHTpa. ONUCaH OIBIT CO3/IaHuUs
reOMH(OPMAIIMOHHOTO KOMILJIEKCA JIJIsl SKOJIOTHYECKOT0 MOHUTOpUHTa ropoja Boponexa. Pa3pa-
00TaH MOJYJb IS OIICHKU PUCKA 3JI0POBBIO HACEIICHHS OT BO3ICHCTBHSI 3arps3HSIONINX aTMO-
cdepy BelIecTs.

KiroueBbie cjioBa: TeOMHPOPMALIMOHHAS CHCTEMA, YKOJIOTHS, PHCK.

MopnepHu3anusi 1 MOCTOSHHOE Pa3BUTUE KOMIIbIOTEPHON TEXHUKU U MH(OPMATUKU YCU-
JIUJIO TPOLIECC UHTETPalliy Pa3INYHbIX O0JIacTel 3HaHMI B MOCienHue aecsaTuieTus. B yactHo-
CTH, BHeApeHHE HH()OPMAIIMOHHBIX CHCTEM B TeorpaduuecKkie HayKd MPUBEIO K CO3JaHHIO Te0-
unpopmannoHusix cucteM (I'MC) u ux nanpHeieMy IPUMEHEHUIO B CaMBIX Pa3IMYHbIX chepax
nesTebHOCTH. ['eosKkomorus siBisieTcs ofHOM U3 Tex cdep, B koTopeix npumenenne [ MC nomy-
YUJIO IIMPOKOE pacpocTpaHeHne. Bo MHOroM 3ToMy criocoOCTBOBAJIO M COBEPILIEHCTBOBAHHE Ca-
mux ['MC-nmaketoB. B nacrosmee Bpemst [ MIC, takue kak ArcGIS, Maplnfo, [Tanopama u ap.,
MO3BOJISIOT pelaTh OrPOMHOE KOJMUYECTBO CaMbIX pa3HOOOpa3HbIX 3ajad U 0O0pabaThIBaTh J1aH-
HbIE Pa3JIMYHBIX THIIOB.

He camast GiaronpusTHast 5KOJIOTUYECKasi CUTYaI[Usl, CIIOKUBIIASICS B KPYIHBIX MTPOMBIIII-
JICHHBIX LIEHTpaX, KaKUMH SIBJISIIOTCS COBPEMEHHBIE ropo/ia, TpeOyeT MNOCTOSTHHOTO KOHTPOJIS HaJl
COCTOSIHMEM TOpPOJICKOM Cpe/ibl U OpraHU3alli CUCTEMbl MOHUTOpHHTA. [locnenHss Bkioyaer B
cebst cOop pa3po3HEHHOW MH(POPMAILIUU, B TOM YHCIIC U Pa3HOBPEMEHHOM, 0 KOMIUIEKCHOMY 3a-
IPA3HEHUIO PA3JIMYHBIX CPEll, OCHOBHBIM MCTOYHHMKAM 3TOTO 3arpsA3HEHHUs, OTBETHOM peakuuu
Cpelbl U HACEJIEHUs Ha BO3/ICICTBHE TE€X WJIM MHBIX MOJUIIOTAHTOB; aHAJIN3 BCEH UMEIOIIecs HH-
¢dbopmanuu, ¢ MOCTOSTHHBIM €€ OOHOBJICHHEM U JIOMOJIHEHUEM, a TaK)Ke MPUHATHE COOTBETCTBYIO-
IIUX PEelIEHUH B OTHOIIEHUH MEPONPUSITUIN MO YIYYILIEHUIO SKOJIornueckoi ooctanoBku. Kpome
TOT0, CaMO MOHATHE CUCTEMA IIPEIIO0JIAraeT B3aUMOCBA3b BCEX KOMIIOHEHTOB, UX €AMHCTBO.

B nacrosiiiee BpeMs MccleOBaHUS M0 OXpaHe OKPYXKaroIIe cpepl BeAyTCsl Ha pa3ind-
HBIX YPOBHSIX, BKJIIOYasi TOCYJapCTBEHHBIN, U COBEPIIEHHO PA3JIMUYHBIMU OpraHu3auusmMu [2].
OOBEKTOM HM3YyYEHHS STHX OpraHU3aluil SBJISIOTCS aOCOJIIOTHO pa3HbIe IO CBOMM CBOMCTBAM
cpens! (atMocdepa, ruapocdepa, tutochepa), OTCI0a U PA3IUUUs B UCTIOIb3YyEMBIX METO/IaX U
cpeacTBax cobopa M aHanuza uHGopMmanuu. I oTCcyTcTBHE IEHTPAIM30BAHHOIO CpPEACTBA KOM-
IUIEKCHOTO MOHUTOPHHTA, €IMHOW MPOrpaMMHO-UH(POPMALMOHHON Cpebl CO3/1aeT 3HAYUTEIb-
HBIE CII0KHOCTH JJIs1 KOOPAWHUPOBAHUS JEATEIIbHOCTU OT/IEIbHBIX OpraHU3aluil B paMKax QpyHK-
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IIMOHUPOBAHMSI CUCTEMBI Teodkosoruuexoro Mmouuropunra. B I'MC pabora Benercst ¢ mpocTpaH-
CTBEHHO KOOPAMHUPOBAHHOU MH(GOPMAITHEH, YTO TTO3BOJISIET COBMECTUTD B €IMHON MPOTPaMMHOMN
cpene kapTorpaduuecKuii MaTeprai ¢ pa3HOPOTHBIMU CEMAaHTHUECKUMHU JTAHHBIMU 00 00BbEKTax,
MIOTOMY aHaIu3, 00pabdOTKy U IMpe/ICTaBICHHE Pa3HOOOPa3HON I'e€0IKOIOrHYecKOi nHpopmanuu
HEBO3MOXKHO IPOM3BECTH O€3 MOMOIIM F'€OMH(POPMAITMOHHBIX TEXHOJIOT UM, Ha YTO 0OpalaeT BHU-
manue JI.B. Moucees [3]. PazpaboTka Momyneit st penieHuss KOHKPETHBIX 3a7ad dKOJIOTHYe-
CKOT'O MOHUTOpPHHTIA B OTJENbHBIX peruoHax Poccuu Obl1a onucana A.YO. BanoseiM 1 B.B. 3a-
TsraitnoBoil, A.A. TureessiM [ 1, 5]. OgHako, 3TH MOYJIH SABJIAIOTCA MPUMEPAMU YACTHBIX pelle-
HUI MpoOJIeM KOJOTHYECKOT0 MOHMTOPMHIA B OINPENENCHHBIX PErHOHAX M, 3a4acTylo, JIMOO
OUYEeHb y3KOCIEIHATU3UPOBAHHBI, TN0O0, BCIEICTBUE PA3IMYHBIX IPUYUH, HE MOTYT OBbITh pUMe-
HEHBI B IPYTUX MeCTax. A (yHKIMOHMUPOBAHUE CUCTEMbI KOMIUIEKCHOTO I'€03KOJIOTHIECKOTO MO-
HUTOPHHIA ONPEIETICHHOI0 PETMOHA WJIA OTAEJIBHOIO TPOMBILIIEHHOTO [IEHTPA — 3TO Ba)KHas 3a-
nada, JUis peluieHnus KOTOpoi B HacTosmiee BpeMs He oboittuck 6e3 npumenenus [ MC.

SIpxuM npuMepoM KpYITHOIO MPOMBILIIIEHHOTO LIEHTPa ABJIIETCS ropoJ BopoHex — kpym-
Heimuit ropoy LlentpanbHo-UepHO3EMHOTO SKOHOMHUYECKOTO paiioHa. Llenpio paboThisBIsSeTCSA
CO3/IaHHE CIIEIUATU3UPOBAHHOTO TreOMH(POPMAIIIOHHO-aHATTUTHUECKOT0 KOMIUIeKca AJisi obecrie-
yeHus Y3PPEKTUBHOTO (PYHKIUOHUPOBAHHSI CUCTEMBI SKOJIOTUIECKOTO MOHUTOPUHTA.

Paspabotka mannoro komiiekca Beaercs B ' IC MaplInfoProfessional. B kauectse kapto-
rpaduUecKkoil OCHOBHI B3siTa Tomorpadudeckas kapra r.Boponexa macmraba 1:20 000. Kapra
MpUBs3aHa B MECTHOM cucTemMe KoopauHaT Boponexckoit obmactu (MCK-36). Bece 00beKThI
KapThl pa30UTHl HA BOCEMb OCHOBHBIX TEMAaTUUYECKUX CJIOEB!

- PaCTUTEIBHOCTD (BHYTPUTOPOACKUE U IPUTOPOIHBIE 3€JICHbIE MACCUBBI, TAPKU, CKBEPHI,
(bopMupYyIOIIHE «3EIEHBI KapKac) rOPOJCKON arloMepalum);

- rugporpadus (OCHOBHBIM OOBEKTAMH ITOTO CIOsl ABISIOTCA BopoHexkckoe BOgoXpaHu-
JIMIIE, IOCTOSIHHBIE M BPEMEHHBIE BOJOTOKN);

- )KUJIbIE KBAPTAJIbl TOpo/ia (KBapTaibl )KUJIOK FOPOJCKOM 3aCTpOUKH, pa3OuThie Ha 3 PyHK-
LMOHAJIbHBIE 30HBI: LIEHTPaJIbHAs HCTOPUYECKAs 4aCTh TOPOJia, BKIHOYasl 0OIECTBEHHO-/IEI0BYIO
3aCTPOMKY U CTapyro 5-3Ta)XHYI0 3aCTPOMKY; KBapTallbl C COBPEMEHHONW MHOI'0O3TaXXHOM 3aCTpOii-
KOM; YaCTHBIN CEKTOP (IIPEUMYIIECTBEHHO OJJHOATAXKHAsSI KUJIasl 3aCTPOHKa));

- IPOMBIIILJICHHbIE KBapTaIIbl (IJIOLIAIH, 3aHATHIE IPOMBIILICHHBIMU MPEINPUITHIMH);

- KBapTaJIbl HACEJIIEHHBIX MYHKTOB, IpUCOeTUHEHHBIX K T.Boponexy B 2010 r. (cena Hu-
konbckoe, [Tonropnoe, Pennoe);

- OCHOBHBIE aBTOMarucTpaiu (Hanbosee KpyIHbIe U 3arpyKeHHbIe YIuIlsl r.Boponexa);

- Ipyrue TPaHCIOPTHbIE KOMMYHUKALIUU (3KE€JIe3HbIE JOPOTM U MOCTHI (BBIAEICHBI B OT-
JEBHBINA CITOH)).

Co3nanHas kapTorpaduueckas OCHOBA SIBJSIETCS MOJHOLIEHHON IIU(PPOBOI KapTOi U 1Mo3-
BOJISIET OCYIIECTBIIATH MPUBS3KY K HEH JTF000M TeMaTuuecKo HHPpOpMaInu.

OcHoBoIOIararoIyM 3TAoM B CO3JaHUH CUCTEMBI T€03KOJIOTHYECKOT0 MOHUTOPHHTA SB-
nsieTcs cOop HE0OX0IMMOM HH(pOpMaK U PopMUPOBaHKE 0a3 IKOJIOTO-TEOXUMUYECKUX JIAHHBIX
(BJD).

b/1 npencraBisitoT coOO0M COBOKYIHOCTh ITaHHBIX PA3JIMYHOTO THUIA: CTAOUIIBHBIX U AUHA-
mudeckux. K cTaOuinbHBIM OTHOCSTCS JaHHBIE IO HCTOYHUKAM TEXHOTE€HHOro pucka. J{unamuye-
CKH€ BKJIIOYAIOT B c€0s JaHHBIE O COCTOSIHUM OKpY’Karollel cpesibl (KayecTBO BO3AYIIHOIO Oac-
celiHa, 3arpsi3HeHHe MIOYBEHHOT0 MOKPOBa, OMOMHIUKAIIMOHHBIE IPOSBICHUS) M JAHHBIE O COCTO-
STHUMOOILIECTBEHHOTO 3/10pOBbs (peaibHas ¥ MOTeHIIMAbHAs 3a00JI€BaeMOCTb).

B/] no TexHOreHHOMY 3arpsi3HEHUI0 BO3IYLIHOTO OacceiiHa COCTOMT U3 IBYX YacTe: daH-
HbI€ 10 KOHLIEHTPALUU 3arps3HAIOIIMX BEIIeCTB B aTMocdepe u B CHEXXHOM mokpose. [lepBas
yacTh b/l co3nana mo JaHHBIM MOHMTOPHWHTA C MATH CTallMOHAPHBIX MTOCTOB HaOmoneHust Bopo-
Hexckoro [{II'MC — ¢punmana ®I'BY «llenTpanbro-UYepHozeMHOE yripaBieHHUE 110 THIPOMETEOPO-
JIOTMM U MOHUTOPUHTY OKpY>Karollel cpebl»; BKIYaeT B ce0s MH(POpMAINIO 0 KOHIEHTpAIUU
ot 5 10 7 3arpsi3HuATENed (OKCHI yriaepoa, TUOKCHT a30Ta, JUOKCH] CEPBI, TIbLITb, opMabIeTHI,
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¢benomn, caxa). Ota yactb b/l popmupoBanach B 31ekTpoHHOM Tabiuue Microsoft Excel u, B nanb-
Heiflem, IpuBsA3bIBAJIaCh K KapTOOCHOBE. BTopas yacTe co3faHa no pe3ysiabTaTaM XMMHUYECKOTO
aHaJIM3a CHEXHOTO MOKPOBA, MPOBEIEHHOTrO B 3uMHue nepuoasl 2012-2013 u 2013-2014 rr. B
xoJie pabot neproro ananm3za (pespab 2013 r.) 6611 MpousBeaeH oTO0p 26 MPoO CHera, YCIOBHO
pacripesieIeHHbIM T10 TATH (YHKIMOHAIBHBIM 30HaM TOPOJia C Pa3HOM CTENEHBI0 TEXHOT€HHOTO
BozneiicTBus. B deBpane 2014 r. konudecTBo mpod OBLIO yBEIWYEHO MOYTH BABoe — 110 48. MH-
¢dopmanus o Bropoii yactu bJ] Taxke mpuBs3aHa K KApTOOCHOBE MMyTeM I'€OKOAUPOBAHUSI.

baza no nucrtoyHnkam TEXHOI€HHOro BO3JeicTBuUsA, Kak U b/l o TexHOreHHOMY 3arpsizHe-
HUIO BO3JIyITHOTO OacceiiHa, COCTOMUT U3 JIBYX MOAPA3eOB: JaHHBIE MO IMPOMBIIUIEHHBIM 00bEK-
TaM U 0 aBTOTpaHcnopTy. [loapasnen, BKIroUarOmUi JaHHBIE IO IPOMBIIIJIEHHBIM O0BEKTaM,
CO3/1aH Ha OCHOBE KaJacTpa OCHOBHBIX IPOMBIIUIEHHBIX NpeAnpusatuil r.BopoHexa (naHHbIE
VYnpasnenus Pocnpupoananzopa no Boponexckoit 061acti), COAEpKUT MOJIHbIE Ha3BaHUS IPeJ-
NPUATH, X agpeca, KJIacC BPEIHOCTH, BAJIOBOM BBIOPOC 3arpsi3HSIONIMX BEIIECTB B atMochepy
U TPOLIEHT OT o011ero BeiOpoca. Temarnyeckas nuHpopmalys 3Toro noapasaena b/l npussasana k
IIPOCTPAHCTBEHHO KOOPIMHUPOBAHHBIM IpapuuecKiuM 0OBEKTaM COOTBETCTBYIOIIETO CIIOs M-
poOBOIl KapTOOCHOBBI. BTOpoil moapasaen coaepx Ut UHGOPMALUIO IO YIUYHO-TOPOKHON CeTH
ropoja. Cro/1a BXOJUT NepeyeHb OCHOBHBIX, HanboJjee KPYIHBIX, YU, C yKa3aHUEM TOro, B Ka-
KOM, NPEUMYILECTBEHHO, aIMUHUCTPATUBHOM palioHe TOpojia OHAa HaXOIUTCs, CpeJHEeH MHTEH-
CHBHOCTH JIBU)KCHHUSI aBTOTPAHCIOPTa (aBT/4ac), BEIOpOCAM 3arpsi3HSIONINX BEIIECTB U KaTEro-
pHH, K KOTOPOH OTHOCUTCA yaula. Kareropuu npucBoeHs! yaulaM B 3aBUCUMOCTH OT UHTEHCHB-
HOCTU JIBUIKEHMSI aBTOTPAHCIIOPTA, CPEAHEN CKOPOCTU MOTOKA, KOJIMYECTBA I10JIOC IBUKEHUS U
JUTMHBI JOPOT'H. BBIOPOCH! 3arpsI3HAIOIIMX BEILECTB YKa3bIBAINUCH C YUYETOM KaTEropuu U paiioHa
pacIoIOKEHUs yIIUILIbI [6].

Cranmaptabiii Gyakmuonan 'MC MaplinfoProfessional mpemocrasiser BO3MOXHOCTH
MPOU3BO/IUTH AaHAIIM3 MMeEIoNIecs HHPOPMAaM Ha OCHOBE €€ Ipa)uuecKoro IMpeaCTaBICHHS.
OnHUM U3 IPUMEPOB ITOTO MOKET CIIY’KUTh TeMaTHYeCcKas KapTa MUHEpaIU3allui CHETOBBIX BOJ,
nocrpoeHHas 1o b/l TeXHOreHHOro 3arps3HeHHs CHEXHOIo oKposa (puc. 1).

Kaptsl npezacraBisaor co00il MHTEPIIOIUPOBAHHYIO TOBEPXHOCTh (CO3JJaHHYIO METOJIOM
00paTHBIX B3BelIeHHBIX pacctostanid (IDW)), ¢ mocTpoeHHBIME H30IMHUSME (TIPH TOMOIIH MTPH-
noxeHus «IloBepxHOCTHY).

[Tomumo mocTpoeHus moBepxHocTeld, MapInfo pacrmonaraer 6orateiM HaOOPOM JPYTHX
MHCTPYMEHTOB i1 aHau3a nHpopmanuu b/l. K TakoBbIM cieyeT OTHECTH CpeicTBa, MO3BOJIS-
IOLI[ME COPTUPOBATh JAaHHbIE, MPOU3BOANTH BHIOOPKY MO 3a/laHHOMY yclIOBUIO (co3aanue SQL-
3ampocoB). 3aganue SQL-3anmpocoB HaXOAWUT NPUMEHEHHE MPU PEIIEHUH COBEPLIEHHO Pa3HbIX
BOIIPOCOB, B YaCTHOCTH, ATOT MHCTPYMEHT OyJIE€T MOJIE3€H NPH HEOOXOAMMOCTH BBISBIIEHUS IIPO-
MBILIUIEHHBIX 00BEKTOB, BEIOPOC 3arpsI3HAIONIMX BEIIECTB B aTMOc(hepy KOTOPBIX, BBIIIE ONpee-
JICHHBIX YCTAHOBJIEHHBIX MpenenoB. Bes Ttemartnueckas nHpopmanus, nmpucBOeHHas rpadude-
CKMM 00BEKTaM B cllosx, co3nanHbix B MaplInfo, npeacrasnsercs B Buae tadbaun. OTcrona u BTO-
poe HauMeHOBaHME ci0eB — Tabnuubl. [Ipu 3TOM, MPOU3BO/S BHIOOPKY OMPEJECIEHHBIX CTPOK B
TabIuIle, MOXKHO BUJIETh M CaMH OOBEKTHI Ha KapTe, KOTOPbIM COOTBETCTBYIOT 3TU CTPOKU. Takxke
MOYHO MPOCMOTPETh MHPOPMALINIO 00 UHTEPECYIONTUX O00BEKTaX, BOCIOIb30BABIIUCH HHCTPY-
MeHToM «MHpopmanusa». B ToM xke citydae, eciau Hy)KHO BBIYUCIIUTh CTATUCTUYECKHE BETMUMHBI
(cpennue w cymMMapHbIE MOKa3aTeln) MO HECKOJIbKUM OOBEKTaM, aKTUBHpyeM OKHO «(CTaTu-
cTuka». OCHOBHOE MPEUMYIIECTBO 3TOH (PYHKIIMHU COCTOUT B TOM, YTO OKHO OCTAETCS AKTUBHBIM,
Jake TorJa, KOraa Mbl padoTaeM ¢ KapTOH, YTO MO3BOJISIET BEIOMPATh OOBEKTHI B MPOU3BOJIEHOM
Nopsi/IKe, CHUMATh BBIJECTICHUE C OJIHUX OOBEKTOB, BBIOMPATh JPYrue U MOCTOSHHO MOJy4aTh CTa-
TUCTUYECKHE MOKa3aTeNn 1Mo 3Toi Bbibopke. CylecTByeT BO3MOKHOCTh pacyeTa HHTETpaJIbHbIX
nokasaresiei, C BHECEHHEM PacCUMTAHHBIX BEJIMYUH B TaOnuily. 3a 3Ty (QYHKIMIO OTBEYAET MH-
cTpyMeHT «OOHOBUTH KOJIOHKY». [IpriMepoMm ero ncnosib30BaHus MOKET CIYKUTh pacueT napiu-
aJIbHOTO MHJIEKCA 3arpsi3HeHus aTMoc(epHoro Bo3ayxa. BaxkHol QyHKIuMEH sBIseTcs mocTpoe-
Hue OydepHbIX 30H (HanmpuMmep, CAaHUTAPHO-3AIIUTHBIX 30H MPOMBIIIEHHBIX IPEIIPUITUR).
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MuHepanusauus,
Mr/n

W 171
W 153
B 134

116
W o8
| 7
W 61

Pucynok 1 — Kapra MuHepanu3aluu CHErOBbIX BOJ|, HOCTpoeHHast MeTogoM | DW-unrepnonsiuu

OnucaHHBIE «IITaTHBIE» MHCTPYMEHTHI W (YHKIIMHU, XOTS ATO JIMIIb HEOOJbIIas YacTh
Bcero Habopa cpencts ['MIC Mapinfo, mpenocraBnsiror GoraTblii BEIOOP BO3MOXKHOCTEH ISl aHa-
nmu3a bJl. Ho naxe ucnonp3zoBanue Bcero apceHana uHCTpymeHToB [ IC MosxeT okazaThcs Hello-
CTaTOYHBIM, B BHUJIy OTCYTCTBUS ONPEIEICHHBIX (PYHKINN, HEOOXOJUMBIX B JAHHOW CUTYaIlUH,
100 aNTOPUTM peIIeHHUs] HEKOTOPBIX 3a/ad MperoiaraeT 00ibmol 00beM OTHOTUITHBIX OTepa-
Ui, IpoU3BOIUMBIX "BpyuHYI0". B 3TOM cinydae npuxoaurcs npuderatb K IpUMEHEHHUIO S3bIKOB
nporpamMmmupoBanus. B cpene MapInfo TakoBeim siBisieTcst MapBasic.

[Ipumepom npumenenus MapBasic cnyxut cozganue b/l moouenke pucka Juist 310pOBbs
HACEJICHHs, CBA3aHHOTO ¢ XMMHUYECKHM 3arps3HeHneM arMmocdepHoro Bo3ayxa. Ha ocHoBe WH-
dopmaruu BJ] mo TeXHOTeHHOMY 3arps3HEHHIO BO3AYIIHOTO Oacceiina, cpeactBamu [HC
MapInfo Professional Obu1a Ipou3BeieHa OIleHKa IMOTESHITHATBHOM 3200J1eBaMOCTH, TIperioiara-
IOLas pacyeT MOKa3aTesel KaHIIepOr€HHOr0 U HEKaHLIEPOTr€HHOIO PUCKOB JUIsl 3/10POBbsI HAcele-
Hus r.Boponexa. OxHako, TaHHas OIleHKa Mperoarajia CoBepIIeHre 00JIbIoro oobemMa onepa-
LU, YTO 3HAYUTEJIBHO YBEJIWYHBAJIO BPEMEHHBIE 3aTpaThl Ha MOCTOSIHHOE OOHOBJIEHUE U JIOTIOJN-
HeHHe nHpOopMaInui, OCOOCHHO YUHUTHIBast TOT (akt, uro B/ momkHa Bcerna HaXoIUTHCS B aKTy-
aJIbHOM COCTOSIHMU. BO3HUKIIAa HE00X0AMMOCTh aBTOMAaTH3alMU mpouecca. s 3Toil nenu Obut
pa3paboTaH MOIYIb, IMO3BOJISIONINIA MMPOU3BOANTE PacyeT KOJMUECTBEHHOW OIEHKH PUCKA JUIS
3J10pOBbsI HaceneHus. JlaHHbI MOYJIb ITPEJICTABISAET COOOM MPUIIOKEHHE, ITPU 3aITyCKE KOTOPOTO
B TOpH30HTaIBHOM MeHIO MapInfo mobaBnsercst myHKT «Pucky», cripaBa ot MeHI0 «CripaBkay, U
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BKIIIOYaeT B ce0s Tpu koMmaunabl: «Co3mate Tabmuiy Risks MBy», «Pacuer skomoruyeckoro
pHUCKay, a Takke «Bbixony, 3aBepiiaromuii padboTy nporpammsl. [lepBas koMaHa JaHHOTO MEHIO
JaeT BO3MOXHOCTH CO3aTh HOBBIH CIIOW B IPOCKIMH JaHHOH KapThl. Cloi BKIIIOYaeT B ceOs He-
CKOJIbKO TpaduyecKkux 00BEKTOB, PACIIONOKEHHE KOTOPHIX COBMAJAET C MECTOMOJIOKEHUEM T10-
croB HabmoaeHus LII'MC nHa kapte. Bropas komanaa («Pacder SK0JI0rH4ecKoro pucka) BbI3bl-
BaeT OJITHOMMEHHOE JMAJIOTOBOE OKHO, BKJIIOYAOIee B c€0sl HECKOJIBKHUX BBINAIAI0MINX CIIHCKOB,
B KOTOPOM TIpeJIaraeTcsi MociieJoBaTeabHo BeIOpaTh b/, Ha 0CHOBE KOTOPO# OyIeT BECTUCH pac-
4eT, ¥ THUI SKOpHUCKa (KaHIEPOTeHHbIN WM HEKaHIEepOoreHHbIN) (puc. 2). opMynbl 11si OLIEHKU
B35IThl B COOTBETCTBUHU C «PyKOBOJCTBOM IO OLIEHKE PUCKA JJIS 3J0POBbsI HACEJIEHUS IIPU BO3/EHi-
CTBMH XMMHYECKHMX BEILNECTB, 3arPA3HIIOMUX OKpysKaromyo cpeay» (P 2.1.10.1920 — 04) [4].
PazpabGoTanHblif MOAYNIb CBOAUT K MUHUMYMY PYYHOU «MEXaHHUYECKUI» TPYH, a TAKKE BEPOSIT-
HOCTb COBEpIICHUSI OIIMOOK MPH pacyeTax, YTO CYLIECTBEHHO COKpAIIAeT BPEMEHHbIE 3aTpaThl M0
ob6HoBNeHHIO nHpopManuu b/ 1o omeHke pucka AJist 370pOBbs HACETICHHUS.

Q Maplnfo Professional - [Risks_MB,Risks,Posts,...[otoso Kapra]

, an lpaska [Mporpammer O6bextsl 3anpoc Tabnamua Hacrpoiikm Kapra Oxxo Cnpaska Puck

_J_L_I |5 wf m -|55||E'3|S|_\Z||*|\|DI\|IIQIIIOIAI =B
\I:.'s I oGl @lel@fd il |#8| #le| 8l = I"I HEEE R EEE

& ]

NPONSBECTH PACHET NO AHHLIM W3 TabNHLbI
Posts v
Konosxa Tabnuupt:
formaldehyde
3ronoryeckui puck
Kanueporexssii

) HexanueporenHolit

3anonuuTe xonouky Tabnuusl Risks_MB:

eubepuTe THN pUCKa Vv

Pazmep: 45,11 km = |Msmensemsiii: Risks_MB * |Buibpannbiii: HET ¥3Abl

Pucynok 2 — JInamoroBoe okHO "Pacuer 3Konormgeckoro pucka'

bnaronaps reonH(OpMaMOHHBIM TEXHOJIOTUSAM Ipoliecc 0OpabOTKU M aHaJlM3a pa3Ho-
IJTAHOBBIX MPOCTPAHCTBEHHBIX JIAHHBIX MPOUCXOIUT 3HAUUTENIBHO O0Jiee OlepaTuBHO, HEXENH C
IIPUMEHEHUEM TPAJULMOHHBIX METOJIOB, YTO OKA3bIBAET MPSIMOE BIUSHUE Ha MPUHATUE yIIpaB-
JIEHUYECKHX pelleHull B cdepe obecredeHus 3KoJornueckon 6ezonacHoctu ropoaa. [lpumenenue
I'C Maplnfo Professional, 1ocTynmHbIX IpOrpaMMHBIX MOAYJIEH, pacIIUPSIOMIUX €€ CTaHapT-
HBIM QyHKIIMOHA, a TaKKe A3bIKa porpaMMmupoBanust MapBasic co3znaert ycioBus 1 QyHKIN-
OHUPOBAHUS CHCTEMBbl SKOJIOTHYECKOI0 MOHUTOPHHIA B €IMHOM MH(POPMALMOHHOM MPOCTpaH-
cTBE U obecrieunBaeT 3PpPeKTUBHOCTD €€ HYHKIIMOHUPOBAHMUS.
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ENVIRONMENTAL MANAGEMENT EDUCATION: COMPLEX RESEARCH FOR
ASSESMENT AND FORECAST OF NATURAL AND MAN-MADE HAZARDS

E.Vorobyevskaya, N. Sedova
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Abstract. The article describes the experience and importance of complex scientific train-
ing expeditions of the geographical faculty of Moscow State University. Goals and objectives,
useful skills obtained in the course of study and expeditions by students are considered in this
article. Special attention is given to the methods of complex research.

AHHOTaHHﬂ. Cratbs IMNOCBAIIICHA OIIBITY BOBJICHCHHA OpraHU3alliid WU BaAXHOCTH KOM-
IINICKCHBIX I/ICCJ'IeI[OBaHI/Iﬁ AJid CTYACHTOB, 06yqa}oumxc;1 110 HAIIpaBJICHUIO «DKoJIOTHA U IIpHUpo-
JOII0JIb30BAHUA)). PaCCMOTpeHLI e, 3aga4u U MOJIC3HBIC HABBIKH, KOTOPBIC CTYACHTHI HpI/IO6-
PETar0T KaK BO BpEMsI ayAUTOPHBIX 3&HHTHI>'I, TaK U B MPOHECCC SKCIICAUTTUOHHBIX pa60T. Taxxe
HOZIpO6HO OIIMCaHbl METOAbI KOMIIJICKCHBIX HCCJIGZIOBaHI/Ifl.

KiroueBnle cjioBa: IMpHUPOIOIIOJIb30BAHHUC, KOMILIEKCHBIM moAXO0[d, OICHKA, ITPOTHO3HUPO-
BaHUC, MOHUTOPHHT.

CrenuanbHOCTh «KOJIOTHS ¥ TPUPOONIOIB30BAHKIEY, KOTOPYIO MOIYYAIOT CTYACHTHI IPH
oOyueHun Ha Kadeape palHOHATBHOTO MPHPOAONOIb30BaHUS Teorpadudeckoro (axympTeTa
MI'YV um. M.B. JIoMOHOCOBa, CBsI3aHa C BAKHBIMU BOIIPOCAMU MOWCKA MyTEH pallMOHAIM3ALNT
MIPUPOIONOIB30BaHUS BOOOIIE, @ TAKIKE C OIEHKON BO3ZMOXKHBIX TTOCTIEICTBUN X03HCTBEHHOM Jie-
SITEIbHOCTH W TTPOTHO3UPOBAHUEM PA3BUTHUS PA3TUYHBIX CUTYaI[Ui HA KOHKPETHBIX TEPPUTOPHSIX.
Takue cutyanuu MOTYT OBITH KaK MajO3aMETHBIMH, TaK U MPEAOCTABIATH CYIIECTBEHHYIO YTPO3y
JUISL IPUPOJHOM Cpelibl U JUISl YEIIOBEKA.

B reorpaduueckux rccine0BaHUAX MPUPOAONOIB30BaAHUS CIIEAYET yUUTHIBATh €T0 OCHOB-
HYIO YepPTY - KOMIUIEKCHOCTb, a OJJHOM M3 IJIaBHBIX 3a/a4 MOJ00HBIX UCCIIEA0OBAHUI SIBISETCS CO-
3/1aHue 1IETIOCTHOM U, MO-BO3MOXKHOCTH, O0JIee TIOTHOM IO CBOEMY COACPKAHUIO XapaKTEePUCTUKU
uccienyemMon tepputopuu. Crieayer yuuThiBaTh HE TOJBKO MPUPOIHBIE (PAKTOPBI, HO U UCTOPU-
YecKue, KyIbTypHble OCOOCHHOCTH, OKa3bIBAIOIIME BIUSHUE HA B3aUMOJCHCTBHE UelOBEKa U
OKpY KaloIlen Cpeibl, KOTOPBIE OMPENETSIOT CIICU(PHUKY, XapaKTep MPUPOIO0TIOIH30BAHUS TEPPU-
TopuH. [l afeKBaTHON OILIEHKU COBPEMEHHOTO COCTOSIHUS M ONPEAEIICHHs MyTel ONTUMHU3ALINH,
BCE BUJIbI XO3SMCTBEHHOM JESATEIbHOCTH, COCTABISIONINE CTPYKTYPHBIN KapKac MPUPOIOIOIb30-
BaHUS TEPPUTOPUH, TOJIKHBI OBITH TIOJIBEPKEHBI BCECTOPOHHEMY, KOMIUIEKCHOMY aHAJIM3Y, HO OC-
HOBE KOTOPOTO BO3MOKHO JAJIbHEHIIEE MPOTHO3UPOBAHUE PA3BUTHUSI TEPPUTOPUU U TIPEAyNpeE-
XKICHUE PA3IMUHBIX IPUPOTHO-TEXHOTEHHBIX CUTYAIIHi.

C 1ebI0 3aKpEIICHHS MOTYYEHHBIX BO BpEMS ayIMTOPHBIX 3aHIATUN 3HAHUW U OBJIAJACHUS
CTYJICHTaMH HaBbIKAMU KOMILIEKCHOTO aHaIN3a «B TOJIey», Ha Kadeape paluoHaIbHOTO IPHUPO/IO-
MOJIb30BAHUS OPTAHU3YIOTCSI KOMIUIEKCHBIE SKCIIEIUIINU B Pa3HbIE PETMOHBI Halllel cTpaHbl. Dop-
MHUPOBaHUE MPAKTUUECKUX HABBIKOB PAOOTHI B IMOJIEBBIX YCIOBUSX SIBISETCS, HA HAII B3I, 005-
3aTeJIbHBIM JIJISl CTYICHTOB, 00 y4JaroImmxcs 1o cneruanbHocTh «[Ipupomononbp3oBanuey. ITo ciie-
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IyeT U3 ONpeAesICHUs IPUPOAOIO0JIb30BaHNsA, KOTOPOE SIBISETCSI HE TOJBKO Hay4YHbIM HalpasJie-
HUEM, HO U MPUKJIATHBIM BHJIOM JI€ATENbHOCTH. BoIycKkHUKN Kadeapsl, 0 CyTH, JOIKHBI OBITh
XOpOLIUMH «yNPaBIEHIAMHU» - TO €CTh YMETh I'PAMOTHO, 0OOCHOBAHHO, IPUHUMATh PELIEHUS 110
YIPaBJIEHUIO ITPOLECCOM IPUPOAONOIb30BaHUsA. OUEBUIHO, UTO JAJISl TOrO, YTOOBI YIPABIIATh YeM-
1100, HEOOXOJMMO 3HAThH MPEIMET YIPABJICHHUS, B HAIlIEM Cllydyae — 3HaTh IPUPOIY, YMETh U3Y-
4aTh €€, a TAKKe IPHUPOIHBIE U NPUPOAHO-aHTPOIIOTEHHBIE MPOLIECCHI, IPOUCXOIAIINE B HEH.
Hy»xHO opreHTHpOoBaThCS B BOpocax (pu3nuecKoi M SKOHOMUYECKOH reorpaduu, MpaBoBbIX BO-
IIpocax MPUPOAOIOJIBb30BAHNS, YAEIATh BHUMAHAE HKOJIOT0-I)KOHOMUYECKUM U 3THOKYJIBTYPHBIM
acreKkTaM MPHUPOIOIIONIE30BAHMS, YMETh BBIACIATh M aHATTU3UPOBATH KOH(IUKTHI IPUPOIOTIONb-
30BaHMsl, IPEUIaraTb BapUaHThl, KOTOPbIE MOT'YT IIOMOYb NIPEIOTBPATUTh NOJOOHBIE KOH(DIMKTHI
WM UX HUBEJINPOBaTh. [103TOMY B X0/1€ ayAUTOPHBIX 3aHATUHN CTYIEHTHI MOIY4Yat0T TEOPETHYE-
CKHE 3HaHMs Kak B 001acTu (PU3NYECKOM, TAK M SKOHOMUYECKOH reorpaduu, Tak ¥ 0 aKTyaJIbHbIM
BOIpPOCaM U IpobaemMaM IPUPOJOOXPAHHOTO 3aKOHOIATENLCTBA, TPOMBIIUICHHON YKOJIOTHH, OC-
HOBaM J5KOJIOTMYECKHUX HM3BICKAHMHM M HKOJIOTMYECKOIO IPOTHO3UPOBAHUSA B MPUPOAOIOJIB30BA-
HuH. TOJBKO TaKOe KOMILIEKCHOE 00pa30BaHUE MOXKET JaTh HEOOXOIUMYIO TEOPETHUYECKYIO a3y
BBIITYCKHHKaM JJIsl PELLICHHsI BOIIPOCOB B 00JIACTH OLIEHKHU U NTPELyNPEKICHU MHOTUX IIPUPOIHO-
aHTPOIIOTE€HHBIX MTPOLIECCOB, KOTOPbIE MOTYT OBITh OMACHBIMH KaK JJIsl HPUPOJIbL, TaK U JUJIS Yeso-
BEKa.

Teopust 6e3 MPaKTUKKH MEPTBA, MOATOMY Halleld Kapeapoil peryaspHO MPOBOJSATCS TOJIe-
BbIE NPAKTHKHU U HKCIETULIMH, KOTOPbIE SBISIIOTCA OAHOM U3 (hOpM MOTydeHHs HOBBIX U 3aKperl-
JICHUS Y)K€ UMEIOLINXCS 3HAaHUM Ha MpaKTUKE. 3a/1auM SKCIEAUIMI OTpaXkaloT OCHOBHbIE Hay4-
HblE€ HAIIPABJICHMS AEATENBHOCTU KadeIpbl U, YTO HEMAJOBA)KHO, UMEIOT BIOJHE KOHKPETHOE
MPUKIIAAHOE 3HaYeHNnEe. KOMIUIEKCHBIE SKCTIETUITH OPTaHU3YIOTCA Ha Kadeape yxe Ha MPOTsKe-
Huu jecsatu aet. C 2006 roxa - Ha Koabckuii noiryoctpos, a ¢ 2012 r. — B Pecniy6uiuky Bypsitust.
B xozae sxcneauuuii CTyA€HTbI 3aHUMAIOTCS BOIPOCAMHU, CBSI3aHHBIMU C IIPUPOJIOIIOIB30BAaHUEM
Y OLICHKO! aHTPOIOTE€HHOI'O BO3JEHCTBUS Ha OKPYXKAIOLIYIO CPENY.

KomriekcHOCTh TOCTaBIIeHHOH 1enu TpeOyeT NPUMEHEHHS Pa3IuyHbIX METOO0B HCCIIe-
JIOBaHUH TaKMX, KaK 3KOJIOro-reorpapuyeckue, UCTOpUKO-reorpauyeckue, KyJabTyporaoruye-
CKHE, COLIMOJIOTMYECKHUE U IpyTHE.

Ha HauanbHOM 3Tarie ucciieJ0BaHusl HallpaBJICHbI HA ONPEAEIICHUE CTEIIEHU IIPUTOJHOCTU
YCIIOBUH MIPUPOIHOM CPe/Ibl U MPUPOIHBIX PECYPCOB JJIs pa3IUYHbBIX BUI0B IPUPOI0NOIB30BaHUS
B KOHKPETHBIX IPUPOJHBIX YCIOBUAX C UCIOJIb30BAaHUEM CYILECTBYIOLUIMX METOIUK. Tak, Hanpu-
Mep, €CIIM MCCIIe0BaHNUs TOCBSILEHbI OLIEHKE TEPPUTOPUH JUIsSl PEKPEALOHHOTO MPUPOIOTIONb-
30BaHMs, TO MOTYT OBITH MCIOJIb30BaHbl MeToauku JKyukosoit B.K., Myxunoit JI.U, UmxoBoit
B.I1. u op. [1,2], ananTupoBaHHBIX /Ui LI€eH Halero uccienoBanus. [IpoBoaurcs usyuenue npu-
POJHBIX 0COOEHHOCTEHN TEPPUTOPUH, KOMIIEKCHOE OITUCAHNE IPUPOTHO-TEPPUTOPUATBHBIX KOM-
miekcoB (IITK), kimoueBbIX yuacTKOB, BEIOpaHHBIX /71 Lesel JaHamagTHOro Kaprorpaguposa-
HUS C UCTOJIb30BaHUEM MATEPUAIIOB IUCTAHIIMOHHOTO 30HAUpoBanusl. [y aToro 3apanee paspa-
OarpiBatoTcst Osianku onucanus [1TK, Bkmoyaromye xapakTepUCTUKY penbeda, paCTUTEIBHOTO
MOKPOBA, )KUBOTHOTO MHpa, METEOYCIIOBHUM, 0COOCHHOCTEN 3ajleraHusl CHEKHOTO TMOKPOBa U T.J.
B nocnenctsum Bo BpeMs kamepanbHON 00pabOTKU JaHHBIX Ha HEKOTOPBIE YUAaCTKU TEPPUTOPUU
COCTABIIAIOTCS JaHAMA(THBIE TPOQUIN U TPAHCEKTHI, KPYITHO- U CpeHeMaclITa0Hble KapThl.
[Ipu npoBeneHny MoyieBbIX paboT 0co00e BHUMAaHHUE YAENAETCS U3YUYEHUIO ONACHBIX MPUPOTHBIX
MIPOIIECCOB (HaNpUMep, SK30T'€HHBIX ), CBA3aHHBIX ¢ M3MEHEHUSAMU JTaHIIa(THOM Cpebl IpH pas-
BUTHUU Pa3HBIX BUOB IPUPOJIONOIL30BAHUS, @ TAK)KE MX BO3MOKHOM aKTHBH3AI[UH B palioHaX aH-
TPOIIOT€HHOM 1€ATENBHOCTH.

B uucno Hamux 3aga4 BXOAWUT MPOBEIECHUE T€03KOJOTUYECKUX HUCCIEeI0BAaHUM I BO3-
MO>KHOH OIIEHKH F€03KOJIOITMUECKOT0 COCTOSHUS U3y4aeMbIX TEppUTOpuil. I 'eoskoornueckas cu-
Tyalust IpeAonpeesieTcsl IPUPOONOIb30BaHUEM, U OHA, B CBOIO OUYEPE/Ib, MOXKET MOBIUATH HAa
MIEPCIEKTUBBI TOM UIIM MTHOU XO35MCTBEHHOU U IPUPOJLOOXPAHHOM eATeIbHOCTH. /[ onpenee-
HUS Ka4ecTBa MPUPOIHOM Ccpeibl 3aKIaIbIBAIOTCS TOUKM MOHUTOPUHTA U MPOBOJISATCS HCCIIEI0BA-
HUS COCTOSTHUS IPUPOJTHBIX BOJ U CHETa (3UMOIA), a J1eToM (BOJIbI, IIOUYBBI M PACTUTEIIEHOCTH).
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O0s3aTeNbHBIM J11 KOMIUIEKCHBIX paboT SBJISIETCS IPOBEJCHNUE COIIMOIOTUYECKHUX UCCIIe-
JOBAHHUH, KOTOPBIE CIIY>KAT CBA3YIOIIUM 3BEHOM MEKIY TEOPETHUYECKMMM MPEANIONIOKCHUSIMH U
peabHOM NeHCTBUTENBHOCTHIO. VX 11eTTb - MONY4HUTh JOCTOBEPHBIC IaHHBIC 00 U3y4acMOM Mpe/-
MeTe Ui ABJIeHUU. C MOMOIIBI0 COLMOJIOTHYECKUX HCCIENOBAaHUN BO3MOXKHO MPEIIOIOKUTH
HAJIMYHME HOBBIX TEHICHINI Pa3BUTHS OOIIECTBA B LIEJIOM WIIM KaKUX-TTHOO €ro CTPYKTYPHBIX dJie-
MEHTOB B 4aCTHOCTU. I [puMeHAI0TCA cnenyonie METoAbl: COLIMOIOIMYECKUN OIIPOC, NHTEPBBIO-
HUpOBaHUE (CTaHIAPTU3UPOBAHHOE, POKYCUPOBAHHOE, CBOOOAHOE) U HabmoaeHue [3], BO Bpems
KOTOPBIX M3Y4alOTCsl OCOOCHHOCTHU KYJIbTYpBl, ObITa, MEHTAJIMTETa MECTHBIX JkuTenei. [lnsa npo-
BEJICHHUS OIpOca Mepe]] BHIC3IOM «B IOJIE» B 3aBUCUMOCTH OT HEOOXOAMMOTO Kpyra BOIPOCOB,
KOTOpPbIE HAM XOTEJIOCh Obl BBIACHUTH, pa3padaThIBatOTCs aHKEThI, PACCUNTaHHbIE Ha JII0JIEH pa3-
HBIX LIEJIEBBIX IPYyIMII. I JTaBHOM LIEIBIO ONIPOCaA SBJISETCS aHAJIU3 CAMOCO3HAHMS, BBISBICHUE KU3-
HEHHBIX YCTOEB HACEJIECHUS B KOHTEKCTE JaJIbHEHIIero pa3BUTUs TEPPUTOPUN U 00OCHOBAHUS IIEp-
CIIEKTUB Pa3BUTHs Pa3HbIX BUAOB IPHUPOJIONOIb30BaHU. Bo BpeMs Takux Hcciel0BaHUI MecT-
HbI€ XKHUTEIN MOT'YT YKa3aTh Ha OCOOEHHOCTH IPUPOAHOI Cpesbl, KOTOpble MOTYT OTPULATEIbHO
CKa3aTbCs MPU aHTPOIIOI€HHOM BO3AE€HCTBUM Ha Hee. B ToM umcie, yka3aTh BIOJHE KOHKPETHBIE
YYaCTKU TEPPUTOPHUHU, KOTOPBIE MOTYT OBITh OIIACHBI IIPU UX OCBOCHUU - HAIlpUMEpP, MECTa, IIe
HanboJIee YacTo CXO/IAT JJABUHBI, MECTa BO3MOXHBIX TOATOIUICHHH, BOSHUKHOBEHUS HAJIECICH, Me-
CTa 3aXOPOHEHMS KUBOTHBIX, HOIMOIMIUX OT OMAacHbIX Oosie3Hel U T.11. C MOMOIIbIO MECTHBIX KH-
TeJeH TaKhe MecTa HeOOXOIUMO TIIATENFHO KapTorpadupoBaTh, MBITATHCS BBLSICHUTH MPUYNHY
BO3HHUKHOBEHHUS JJaHHBIX ONIACHBIX SIBJICHUH M OLIEHUTH ONACHOCTb U3 BO3MOXKHOTO BIIMSHUS Ha
TOT WIA UHOU BHUJI XO35IMCTBEHHOU JEATEIbHOCTH.

B KOHTEKCTE KOMIIJIEKCHOTO M3Y4YE€HHMsI IPUPOAOIOIL30BaHUs IPOBOJAUTCA UCTOPUKO-ap-
XHMBHBII aHAJIN3, KOTOPBI OCHOBBIBAETCS HA aHAIHM3E HCTOPHUECKUX JOKYMEHTOB U KapTorpadu-
4eCKUX MaTepuanos. LIeHHbII MaTepual U1l BOCCO3/1aHUs UICTOPUM U KYJIbTYPbI IIPUPOOIIONB30-
BaHUs U3y4yaeMoOW TEPPUTOPUH JTAIOT TOIOHUMUYECKUE UCCIIEJOBAHUSI, KOTOPHIE HE MEHEE BAXKHBI,
4yeM Jpyrue: HepeaKo JUIsl TOro, 4ToObl JaTh PEKOMEHALUU [0 ONTUMHU3ALUU COBPEMEHHON XO-
3SIICTBEHHOM JIE€ATENbHOCTH, MOJIE3HO OOpPATUTHCS K OIBITY MPOLLIOro, Koraa B OOJIBIIMHCTBE
CBOEM JIIOJIU JKUJIM B CUMOMO03€ ¢ pUpo10i. OOBIYHO NMPH HAIIMX MCCIEIO0BAHUAX BECh OJIOK TO-
IIOHMMOB CUCTEMATHU3UPYETCS M PaH)KUPYETCs MO TPyIIaM B 3aBUCUMOCTH OT MX CMBICIOBOM
Harpy3ku. Cpelu Npoyux ecTh IpyIia, B KOTOPOi coOpaHbl TOMOHUMBI, 0TOOpaXkaroiue HHpop-
Maluioo 00 ONacHbIX MPUPOIHBIX SBICHMUSIX U 00BbeKTax. BOT mHTepecHble mpuMepbl pUKCAUU
TaKUX OMACHOCTEH: B CaaMCKHX TOMOHMMAX - peka Mopelok (mpaBuibHO - «Moppb-iiok; Peka, mmo
Oeperam KOoTOpoil 3pi0KOe O0J0TO, TpsicuHa (Peka 3p10koro bomnorta)»; CeitHBIpMapeHT (Oeper
o3epa). DxocTtpoBckass Mmanapa o3navaer «HepoBHBIN Oeper, nepuouvecKy 3aJuBaeMblil BO-
J0W» (JIOCIIOBHO - «/lpIxaHue o3epa» - Bojia TO MPUOBIBAET, TO OTJIMBAET, IO CYTH JIaHHBIN TOMO-
HUM (ukcupyet auddepeHnnanbHoe IBIKEHIE OeperoB); XxpedeT DiapMopaiiokdopp (IIpaBUILHO
AnnbMmpaitiikdoapp, MerenbHbIN XpeOeT, OmacHbIi Ui NEpEeIBUKEHHS 3UMMOI XpeOeT — TO ecTh
3J1€Ch YaCThl CHE)XXHbIE OypH, MECTHBIE JKUTEIIN EPEXOUIIN IepeBall uepes3 3TOT XpeOeT, crapasch
HE IIyMETh, YTOOBI HE BbI3BATh CXOJ CHEXHBIX JIaBUH). [IpuMep onacHbIX NPUPOIAHBIX SIBICHUHN B
IBEHKHUICKMX TonoHUMax — peka box (mpaBuinbHO — boon) — «Haneaby, T.e. peka, BI0JIb KOTOPOH
MHOT0 HaJjleJiel, Hy’KHa OCTOPOKHOCTb ITPH NEPEIBUKEHUH, OCOOCHHO TSKEJIO Harpy>KEHHBIX Ma-
IMH, caHedl. Takue TONMOHHUMBI MPEenyNpexkaaloT 00 OMACHOCTH, KOTOpasi MOXKET BO3HUKHYTh B
CJIy4ae aHTPOIIOT€HHOI'0 OCBOCHMS JAHHBIX YYaCTKOB TEPPUTOPUH, B TOM YHCIIE CIIPOBOLIUPOBATh
OTIaCHBIE IPUPOAHBIE SIBICHHUS.

Bo Bpems uccrenoBanuii npoBoAUTCS KapTorpagupoBaHue 00BbEKTOB MaTepUaIbHON U Jy-
XOBHOW KYJIBTYpBI, @ UMEHHO NPOMBICIOBBIX YrOJHi{, MeCT OBIBIIMX MOCEICHUH, 3aXOPOHEHHH,
KYJIBTOBBIX OOBEKTOB, JIETEHIAPHBIX 0OBEKTOB U MecT Jp. JlaHHBINH MaTepuan BaskeH JJIs COCTaB-
JIEHUS] PETPOCIEKTUBHBIX KapT IIPUPOIONOIb30BaHUS, KapT MPUPOJHOTO U KYJIbTYpHOTO Hacle-
IS, 3TOT MaTe€pUall BAXKEH JUIsl COCTABIIEHUS MPOTHO3HBIX KapT IO IPHUPOAOIIOIb30BAHUIO, NS
OLICHKH BO3MOKHOI'O BO3JI€UCTBUS X035 CTBEHHOI'O OCBOCHHUS.
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[To pe3ynbraTam MpoBeIEHHOT0 KOMIUIEKCHOTO aHallu3a MPUPOIHBIX PECYpCOB U (aKTO-
POB, BIMSIOUIMX HA Pa3BUTHE Pa3HbIX BUJOB IPUPOAONOIb30BAHUS, pa3padaThIBAIOTCS IPEAJIO-
KEHMS 110 ONITUMU3ALMN CYIIECTBYIOUIEH CTPYKTYpBl IPUPOIONOIb30BAHUS C YUETOM 3KOJIOTU-
YEeCKON eMKOCTH JaHAadTOB, AE€TCS IPOTHO3 U MEPCIEKTUBBI Pa3BUTHUS JaHHON TEPPUTOPHH.

KoHkpeTHbIle IpUMepBl TAKOTO poJia UCCIEAOBAaHMA B 00JaCTH MPUPOJIOTIONIB30BAHUS IO
OLIEHKE U IPOTHO3MPOBAHUIO IPUPOJHO-TEXHOI'CHHBIX ONacHOCTEH cranu paboTel B PecnyOmnke
Bypstus, rae reorpapudeckuM akynpretom MI'Y coBMecTHO ¢ DOHIOM COACHCTBUS COXpaHe-
HUIO 03epa balikai yxxe Ha IPOTSIKEHNN HECKOJIBKUX JIET IPOBOAATCS KOMIUIEKCHBIE DKCIIEANIIMH.
Hanpuwmep, BexyTcst pabOThI 110 OLEHKE BIMSHUS XOJOJHUHCKOTO MOJMMETAITNYECKOTO MECTO-
poxnaenus Ha nanamagdTel CeBepHoro IIpubaiikanbs. Pyubu, uayiiye u3 pa3BeiouHbIX ILITOJIEH,
BBIHOCSIT Ha IOBEPXHOCTH MPUPOIHBIX JAHIIIAPTOB PsiJT BHICOKOTOKCHYHBIX 3JIEMEHTOB, KOTOPBIE
MOTYT CTaTh IPUYMHOM 3arpA3HEHUS ABYX KPYNHBIX peK Thi 1 X0JI0JHOW, KOTOPBIE BIIAJAIOT B
o3epo baiikan. MecropoxaeHre roka He pa3padaThIBaeTCsl, HCCIEAYETCS COCTOSIHIE TPUPOTHOM
Cpelbl 10 Hayajla OCBOCHUS U NMPOBOJUTCS OLICHKA 3arpsi3HEHUS Ie€0JIOr0pa3BeN0YHbIMYU IITOJIb-
HEBBIMU PYYbSMHU Psi1a BOIHBIX OOBEKTOB, IPOBOAUTCS OTOOP MPOO BOABI, TOHHBIX OTIIOKEHHIA,
IOYBBI € MX Hocnenyrouie ananutukol. IlpoBoasaresa nanamadTHbe HccaenoBanus. Mceneny-
€TCsl HE TOJBKO PEAKIUs IPUPO/IbI HA JAHHOE 3arps3HEHHUE, HO U PeaKIUsl MECTHBIX XKUTeJeH Ha
BO3MOJKHBIE U3MEHEHU B MX 00pa3e ’KU3HU B CIydae Hayaja pa3paboTku MecTtopoxaeHus. s
MHOTHX BO3HHMKAeT yrpo3a MOTEpPH POJOBBIX YrOAWH TPaAULIMOHHOIO HPHUPOJIONOIb30BaHUS,
J€CaKpaIN3alus CBSIIEHHBIX Ul HUX MECT. Pe3ynpTraTaMu TaKuxX MCCIEIOBAaHUM SBISIOTCS Ipa-
GbuKM ¥ auarpaMMbl pacrpesieieHus] Pa3InYHbIX BEIIECTB U AJIEMEHTOB B MPUPOIHBIX Cperax,
KapThl - JaHmadTHas, peTPOCIEKTUBHAS HCTOPUKO-KYJIbTYypHAsl, IPUPOI0N0Ib30BaHuUs (C OTpa-
KEHHEM CYIIECTBYIOUINX U MOTCHIUAIBHBIX KOH()IMKTOB IPUPOIONOIH30BAHU).

Jpyroii mpuMep — KOMILJIEKCHbIE HccienoBanus B [Ipubaiikanbckom pailoHe B OKpECTHO-
cTsx o3epa Korokenb, KOTopoe HAXOJUTCSI HA TEPPUTOPUH CO3/JAIOIIEHCS B HACTOSIIEE BPEMs
Oco00ii 3KOHOMHUYECKOI 30HBI TypUCTCKO-pekpearnmonnoro tumna (023 TPT) «baiikanbckas ra-
BaHb» (puc. 1). JlaHHBIN 00BEKT Ype3BBIYANHO MEPCIIEKTUBEH C TOYKH 3PEHUS €0 pEeKpealnoH-
HOTO NoTeHIuana. Bo-nepBbIX, 03epo pacnonoxkeHno BOau3u baiikana —Bcero Ha pacCTOSHUM IBYX
KHJIOMETPOB OT BOCTOYHOTO no0Oepesxbs balikana, Mexnay yctesimu pek Uctok u Kuka. B otinnune
ot Baiikana, o3epo KoTokens kompopTHO 1 KynaHusi. OKpEeCTHOCTH 03€pa Ype3BbIYaHO KUBO-
nucHel. B crapuaHOM cesne McTok npokKuBaroT MOTOMKHU CTapOOOpsIEB, TOTOBBIX 3HAKOMUTD TY-
PHCTOB CO CBOEI CBOCOOPa3HOI KYIbTYpOH.

Byxna Be3bIMsAHHAA |
fﬁ_?f Pt 7

1
Iop;muucx .~ <

Pucynok 1 — I'panuter 093 TPT B [Ipubaiikanbckom  paiione. CTpenka ykaspiBaeT Ha 03epo KoTokenb
Panee JaHHOC MECTO OBLIO OYEHD MOmyJidapHO JJIsI OTAbIXA, 3ACCH (I)yHKI_II/IOHI/IpOBaJ'IO

OKOJIO COpOKa Typ633, JAOMOB OTAbIXa HU CaHaTopHﬁ, B HAaCTOAIICC BPEMsL HeﬁCTBYIOHlHMH SABJIA-
FOTCS BCETO IIECTh 00HEKTOB PEKpCanu. K COXaJICHUIO, 03€pO Korokens IIHUPOKO HU3BCCTHO B
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BypsTHM HE TOJIBKO KaK MOMYJISIPHBIN 3JIEMEHT TYPUCTCKO-peKpealiioHHoro komriekca [Tpubaii-
KaJIbCKOTO palloHa, HO U KakK MeCTO, rje B KoHle 1990-x rogos pa3pasuiachk 3KOJOrHYecKas Ka-
TacTpoda, MPearoI0KUTEIHLHO BbI3BaHHAs «rad(ckoit 00JIe3HBbIOY», MOCIEACTBUS KOTOPOU CKa-
3bIBAIOTCS 710 cuX mmop. O3epo 66110 3akphiTo B 2008 roy, OB PHIObI, KylIaHWE U UCTIOIh30Ba-
HUE BOJIbI B X03HCTBEHHO-OBITOBBIX LEJSIX ObUIH 3alpelleHbl, 3aKpbUIUCh TypOa3bl. [1o MHEHMIO
psiga y4eHbIX, KaTacTpopUUECKOe COCTOsSIHUE 03epa ObLIO CBSA3aHO, B MIEPBYIO OYEPE/b, C €r0 pe-
KpEalroOHHOM MepedKCIuTyaTaei, B YaCTHOCTH, C TEM, YTO BCE OOBEKTHI pa3MeIeH s TyPHUCTOB
CJIUBAJIU CBOM CTOKH B 03€p0. YCYIyOMIIO CUTYallUIO elllé U MMOCTETIIEHHOE CHIKEHNE YPOBHS BO-
n0éMa, 4TO CBS3aHO C OOIIMMHU KIIMMaTUYECKIMH U3MEHEHUSIMH. BBIHYX)/1IeHHOE OTpaHUYeHHE pe-
KpPEaIMOHHOTO MCTIOIh30BaHM OJaronpusTHO OTPA3MIOCh HA COCTOSHUU o3epa. B nexabpe 2013
rojia peKUM Ype3BbIYaHON CUTYyallud Ha 03epe ObUT OTMEHEH, OIHAKO OYEBHJIHO, YTO JIJISl BOC-
CTaHOBJICHUS 10 HOPMaJIbHOI'O COCTOSIHUSI 03€py HYKHO BpeMsl. B HacTos11ee BpeMsi OHO 1oABEp-
raercs O4ucTKe. bbuin BBeIEHBI B CTPOM OIS (GUIIBTPALIUU, OUMCTHBIE COOPYKEHUS, a TAKXKE ITPO-
BenéH KaHai u3 peku Bepxuuit Korounk B 03epo Korokenb nis pazdaBnenus Boa KoTokenst un-
CTOM PEYHOM BOAOHW. B CBSA3M € TeM, YTO aKBaTOpPHUs 03€pa U IPWIETAIOIIas K HEMY TEPPUTOPUS
BxoaaT B coctaB OO3 TPT, cyimiecTBYIOT TUTaHBI COOPYKEHUS HAa €T0 MOOEpEekKbe CIIOPTHBHO-PE-
KpEalMoOHHOI0 KOMIUIEKca (Heaalleko oT cena VMcTok) - mo3romy Heo0X0IMM MOHUTOPHHT 3a CO-
CTOsSIHMEM o3epa. B xozne skcnenuuuii mpou3BoguTcst 0TO0p nMpoO BOJBI 711 OLIEHKU SKOJIO0rHye-
CKOTO COCTOSIHUS BOJIHBIX 00BbEKTOB. Ha OCHOBE MOTY4YeHHBIX JAHHBIX COCTABISIOTCS IUarPaMMbI
U CXEMBI paclipe/ieJIeHHs psiia HapaMeTpOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE IKOJIOTHYECKOE CO-
CTOSIHHE BOJIOEMA.

[To HammM mpenBapUTENbHBIM BBIBOJAM, JJIUBIINICS B T€UEHUE ACCATUIICTHI CTOK He-
OUUIIIEHHBIX BOJ U3 TypOa3 U HACEJIEHHbIX IIYHKTOB OKa3ajl 3HAYUTEJIbHOE BIUSIHUE HAa KaueCTBO
Boj o3epa Korokens. B HacTosiiee BpemMsi COCTOSIHHE BOJJO€Ma MO UCCIIEI0BAHHBIM MTOKa3aTesIM
YIOBJICTBOPUTEIILHOE, 3HAYNTENbHBIX TpeBbiieHuid [1JIK He Habmromaercs. Pacnpenenenue mo-
Kazarenel OOBSICHSACTCS Pa3IUuYHBIMH (PaKTOpaMu, B OCHOBHOM NPHUYPOYEHHOCTHIO €r0 OTJIENb-
HBIX YYaCTKOB K OOBEKTaM OT/IbIXa M HACEJIEHHBIM IyHKTaM, a TaKKe OJM30CThIO K YCThIO OYH-
CTUTEJIBHOI'O KaHaJIa, MPOBEACHHOr0 U3 peku Bepxuuii Korounk. B nemnom, MOKHO cka3arsb, 4TO
HKOJIOTHYECKOE COCTOSHUE 03€pa, XOTSA U MEJIEHHO, HO YIYy4IlIaeTCsl MO CPAaBHEHUIO C HAYallOM
2000-x rogoB. MicTOYHUKH TUTHEBOTO BOJOCHAOKEHUS Ha Oepery o3epa HaxoIATCs B TUIOXOM CO-
ctossHuU. CrexeHne 3a COCTOSTHUEM 03epa OyIeT, 0-BO3MOKHOCTH, IPOJIOJIKATHCS.

BaxxHoe 3HaueHHE UMENU TPOBEJEHHBIE COLIMOJIOTNYECKHE UCCIEA0BaHNs, KOTOPBIE TI0-
Ka3aJId, YTO TOJIBKO MOJIOBHHA OINPOLIEHHOI'O HACEJIEHUs BBICKA3aJlach MOJOXKUTEIBHO O MPOUC-
XOSIIUX B paiioHe M3MEHEHUSX B CBS3U C IJIAaHMPYEMbIM coopyxkeHueM oOwbekToB 023 TPT
«baiikanbckas ['aBanb». MHEHHNE PECTIOHICHTOB, JKUBYIIUX B Pa3HBIX HACEJIEHHBIX ITYHKTOB, pa3-
nenuiauchk. HeraTuBHoe OTHOLIEHHE y MECTHOI'O HAacEJCHHUS CBSI3aHO, B OCHOBHOM, C OOSI3HbBIO
4ero-To HOBOT'O - HapYyUIEHUEM IPUBBIYHOM JUISl HUX CPElbl XKU3HHU, C YMEHBIIEHUEM IUIOIIAIN
IIPOMBICIIOBBIX YTOJUMN JUISl OXOTHI, ppIOAIKU U cOOpa TMKOPOCOB. MHOIHME peCOHIEHTHI BbICKa-
3auCh NPOTUB pucoeanHenns Kk OO3 3HaunMBbIX Uit HUX MecT. [lonokuTenpHOe OTHOLIEHHE K
Typu3My Bbickazanu 77% pecnionaenTos. [1pu sTom, nonasistomee 00apmuHCTBO (83%) BbICKa-
3aJIUCh 33 OPraHMu30BaHHBIN Typu3M. [lonoBuHa onpoiieHHbIX (54 %) yBepeHsbl, UTO pa3BUTHE TY-
pu3Mma OyaeT crnocoOCTBOBATh COXPAHEHHIO MaMSATHUKOB MPUPO/IbI, KOTOPBIE JOPOTH U Ba)KHBI,
KaK U Jpyrue naMsatHele Mecta. [loJoBHHA pecrioHAEHTOB rOTOBHI paboTaTh B chepe Typu3ma, HO
uiib 46% MeCTHBIX KUTEJIe TOTOBBI MPONTH 00ydYeHHE AJIs ajbHelel paboThl B 3TOM CEK-
Tope. B OCHOBHOM Ha 3TO MO3UTUBHO OTKJIMKHYJACh MOJ0AEKb (14-17 neT), kKoTopble BUIAT Oy-
Ayuiee B pa3BUTHH TYPUCTUYECKOW OTPACIM U CUUTAIOT, YTO paboTa B TypU3Me MOXKET MPUHECTH
UM XOPOUINH U ycTOMUMBBIN 3apaboToK. PecrionnenTrl BUIAT ce0s B pOJIM MPOBOJHUKA WIIH THIA
(28%), menemxepamu B Typhupme (10%), padboraukamu roctunutisi (10%), 35% HazwpiBamu apy-
rue BUIbI Npodecchil, Takue Kak pabOTHUK MEIULMHCKOIrO LEHTpa, IoBap U T.1. Beicokuii xe
YPOBEHBb OCBEJOMJIEHHOCTH U JKEJIAHUE JIFOJIeH IIPUHUMATh Y4acTHE B IPUHIATHH PEIIEHUN O Iep-
CNIEKTUBAX PAa3BUTUSI TEPPUTOPUHU, TOBOPUT O TOM, YTO OHH HE PAaBHOIYLIHBI K Cy/Ib0O€ CBOETo
Kpasi, OHU XOTAT OJ1aronosyuus ais ce0s 1 OM3KuX. MecTHbIE JKUTENH TOTOBBI PUHSATH Y4acTue
B paboTax 1o ouncTKke o3epa KoTokenb u ero okpecTHOCTEH, a TakKe B HaTpyIMpOBaHUU ToOepe-
Kbl 03epa C LENbI0 MPEJAOTBPALLEHUS HapYLICHHs] TPUPOIOOXPAHHOTO 3aKOHOAATENBCTBA HEOP-
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raHW30BaHHBIMH TypucTamu. [lonydyeHHbIe JaHHbIE TIepelaHbl B MECTHYIO aJIMUHHUCTPAIIHIO, KO-
TOpas MPUHUMAET PEIICHUS O PA3BUTHUU TEPPUTOPHUH, 00 OTKPHITUH M 3aKPBITHU PEKPEAITTOHHBIX
00BEKTOB, KOTOpasi AOJKHA 3aHMMATbCS BOIPOCAMHU BBIJECIICHUS CPEACTB JJIsi BOCCTAHOBIICHUS
[IOCTPAAABILNX B PE3YJIbTaTE€ AHTPOIIOTEHHOTO IIPECCUHTa TEPPUTOPUN U aKBATOPUH.

B pesynbrate nesrenpHocTH aHrapckoro kackama ['OC PecnyOnuka Bypstus, umerormas
HU3KHE Oepera M 3alUBbI-COpPbI, TOCTPajalia OT U3MEHEHHUs eCTeCTBEHHOro ypoBHs baiikama B
cpenHeM Ha oauH MeTp. HeecTecTBeHHbIE U upe3MepHbIe KoJieOaHUs 03epa pa3pyllnid MHOTHE
9KOCHCTEMBI, OEPETOBYI0 JIMHUIO, UCTOPUUYECKHUE MPUPOJHBIE MaMATHUKUA. Hapymumics pexum
HepecTa pbl0 M THe3/10BaHUs OalKalbCKUX MTHI], 0COOCHHO B AenbTe Cenenru. B aTom BogHOM
yroibe MeXAYyHapoAaHoro 3HaueHus (nesnpra CeneHru 3aHeceHa B clUcku PaMcapckoil KOHBEH-
nuu) 3aTorieHo 100 ¢ nuimHuM KB. KM AeNbThl peku. Ha BoctounoM Oepery balikana pa3pyum-
JIUCBh IeCYaHble KOChI B IPUOPEKHBIX 3aIMBaX U B YCThX, BIIAJAIOLINX B 03€pO pek, ucuesno 400
KB. KM yJIOOHBIX JIJIsl OTJbIXA MEecUaHbIX Mmisbkei. Exeronnsiil yuep6 bypstuu no norepsim 6mo-
MAacChl, pa3MbIBY IUISDKEH, [TOTEPSIM Jieca U MOATOIUICHUSAM CENbX03Yrouii, o oueHkaMm MHctu-
TyTa PErHOHAIBHON MaKpO’IKOHOMHKH MuHIKOHOMpa3Butusi Poccuu, cocrasmser 14 mipa pyo-
neil. @aktudecku baiikan mpeBpaTuics B BOJAOXPAHWIUIIE C UCKYCCTBEHHO PETYJIUPYEMBIM BO-
1000MEHOM, KOTOPBIi 3aBUCHT OT TOTO, CKOJIbKO BOJIbI HYkHO UpkyTckoi I'DC. Takue koneda-
HUS OTPULIATENIFHO CKa3bIBAIOTCS B IEPBYIO OYEPEIh HA YUCICHHOCTH pBIObI. Tak, Hampumep, 1o
naHHbIM AHrapo-baiikanbckoro teppuTopuanbHoOro ympasieHus denepaabHOro areHTCTBa IO
PBIOOJIOBCTRY, YIIepO B TOJ COCTaBIseT Oojee Muunapaa pyosieit. OOpaTHBIN BapuaHT - TOCIE
MOSIBJICHUSI «IIpOOKHU cnuBa» Ha pKyTcKoii u cTosmux Hibke o Anrape Y cte-Unumckoii u bpat-
ckoit ['DC moctpananu a0 Jaxke Ha 3amaaHoMm, O6osee BhICOKOM, Oepery baiikana. B mocenke
JlucTBsiHKA B CBSI3U C IOJBEMOM 03€pa HcUe3ja OJHA U3 JBYX CYLIECTBOBABIIMX paHee ynul. Ha
BOCTOYHOM ke, O0Jiee MoJIoroM Oepery NpoucxXoIsiT MOAMBIBBI Oepera, TepSI0TCs CEIbX03yro/Ibs,
nosiBWJIach naxke yrposa TpanccuOy. Kpome Toro, n3smMeHenue pexuma KosieOaHuii o3epa CKa3bl-
BaeTCs Ha yBEJIIMYEHUM 3arpsi3HEHHUs, KOTopoe mnonajaaer B baiikan co CTOYHBIMU, TOBEPXHOCT-
HBIMH U TPYHTOBBIMH BOJIaMH, IOCKOJIbKY MPOUCXOAUT Pa3MbIB MMOYBBI, U3MEHEHUE TTTyOHH U Te-
YeHUH B IPUOPEKHBIX 3aJIMBAX.

B 3aknrouenune XxoTenock Obl OTMETUTH, YTO JaHHAsi METOAMKA KOMIUIEKCHBIX UCCIeI0Ba-
HUH COAEPIKUT DIIEMEHTHI YHUBEPCAILHOCTH, OJJHAKO B KaXJIOM KOHKPETHOM cllydae oHa 00si3a-
TEJBHO JI0JDKHA HOCHUTh «PErHOHAIBHBIA OTTEHOK», TO €CTh OHA TPeOyeT aJanTalui K 0COOEHHO-
CTSIM U3y4aeMbIX TEPPUTOPHIL, B TOM YHCIIE I BO3MOKHOCTH OLIEHKH U POTHO3UPOBAHUS MIPH-
POJIHBIX OMACHOCTEM, KOTOpbIE MPOUCXOAIT Kak 0e3 BMEeNIaTeIbCTBA YEJOBEKa, TaK U OMAaCcHO-
CTel, KOTOpble MOT'YT OBITh BbI3BaHbI X03HCTBEHHOM NEATEIBHOCTBIO JitoJei. UTo kacaercst 00-
Pa30BaTENIBHOTO aCIEKTa, TO B XOA€ KOMIUIEKCHBIX JKCIEIUIUN CTYIAEHTHI MOJIy4at0T HABBIKH
KOMIUIEKCHBIX PAa0OT MO aHAINW3y XO3SHUCTBEHHOW NEATEJBHOCTH B Pa3HBbIX PETMOHAX Hallel
CTpaHbI ¥ PELICHUIO BOIIPOCOB B 00JIACTH OLIEHKH U MPEYNPEKICHUS TPUPOTHO-aHTPOIIOT €HHBIX
MIPOLIECCOB.
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Abstract. The Middle Mediterranean is characterized by long, hot and dry summers, sig-
nificant historical and cultural values and the warm Mediterranean Sea, making it ideal for coastal
tourism. Given these characteristics, the goal of our paper is to analyze the impact of summer
temperatures in the region of the Middle Mediterranean on the values of underlying economic and
tourism indicators. The method of simple linear correlation and regression was used. Based on the
results of testing, we came to the conclusion that the temperatures in the summer months have no
significant impact on selected economic and tourism indicators. Intuitively, we conclude that so-
cial factors have the greatest impact on these indicators, which on this occasion were not method-
ologically covered. Temperature data were obtained from the Rimfrost website, which edits the
NASA data. In order to make the analysis simpler, we used data for economic and tourism indica-
tors from the Eurostat website, grouped by regions at NUTS level 2. In this paper not all regions
of the Middle Mediterranean classified at NUTS level 2 were analyzed, but only those which are
on the coast and receive a significant number of tourists during the summer.

Key words: summer temperatures, economic and tourism indicators, Middle Mediterra-
nean

1. Introduction

Summer temperatures are of great importance, because their variability and extreme values
have significant economic and social implications [1]. In the world literature, many authors argue
that climate has a crucial impact on tourism [2, 3, 4] while a number of them dealt exclusively
with the influence of climate on the Mediterranean [5, 6, 7].

In this paper the effects of summer temperatures (May-September) on the basic economic
and tourism indicators in the region of the Middle Mediterranean will be analyzed during the pe-
riod 2000-2013. The Mediterranean region is situated in the area of great climatic importance be-
cause it is influenced by some of the most important mechanisms of the global climate system: the
North Atlantic Oscillations, the South Asian monsoons, the Siberian high pressure system and the
Southern Oscillations [8]. Its surrounding sub-basins extend from -9¢ to 42¢E to and from 30- to
47°N (Figure 1) and can be divided into several sub-basins, for example, the Active Atlantic Med-
iterranean sub-basin (hereafter '"AAM sub- basin’) west of the Strait of Gibraltar and the Black Sea,
connected to the Aegean Sea by the Dardanelles Strait [9]. Hot and dry summers with cool, rainy
winters are the main characteristics of the Mediterranean climate. Taking this in consideration, the
analysis of summer temperatures in the Middle Mediterranean region is of great importance for
tourism, especially because their variability and extremes have significant social and economic
implications [1, 10].

* Corresponding author; e-mail: d.vukovic@gi.sanu.ac.rs.
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Figure 1 — The Middle Mediterran [11]

The Middle Mediterranean is to extend from 5e to 23°E and from 30 to 47°N (Figure 1)
[11]. The research area is economically important. In the coastal zone, tourism, road transportation
and recreation are major uses. The Mediterranean part of Spain and France is among the most
visited regions of the world, providing more than 2% of the gross domestic product from the in-
ternational tourism, while in Greece over 10% of total employees work in the tourism industry
[12]. Perry stated that the coast of Italy, Greece, Cyprus and Turkey in the summer months have
become a new focus of seasonal migration from Northern Europe in terms of a large number of
visitors from all social strata in the last few decades [12, p.3]. How big the impact of summer
temperatures in these regions is, according to the same author, is supported by his phrase ,,dough-
nut shaped ”: If the summer becomes widely perceived as too hot, the season could become the
,,doughnut shaped ”, with peaks in spring and autumn months and a hole in high summer [12, p.9].
In his analysis, Parry even states that these areas are price-sensitive regions, indicating the influ-
ence of summer temperature on the economic and tourism indicators. During the period 2000-
2013 summer temperatures in the region of the Middle Mediterranean have increased from 0.2 to
0.5 ° C (Figure 2).

Jun—Jul-Aug L-0TI{°C) Chanﬁe 2000-2013 0.11

=

- — T T T T I — |
—41-4 -2 -1 -56-2 2 5H 1 2 4 41

Figure 2— Anomalies in the average summer temperatures in the period [13]Sources and parameters:
GHCN_GISS_ERSST_1200km_Trnd0603_2000_2013 Note: Gray areas signify missing data. Note: Ocean data are
not used over land nor within 100km of a reporting land station.

This analysis will be focused exclusively on the coastal regions in the Middle Mediterra-
nean, at NUTS level 2 (Nomenclature of Territorial Units for Statistics) to evaluate the impact of
summer temperatures on the coastal tourism indicators: Regional gross domestic product - million
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EUR, Nights spent at tourist accommodation and Number of establishments and bed-places. The
number of measured indicators may be higher, however, due to the volume of data and presented
results of the research, we will focus only on the three most important indicators. All data for the
indicators were obtained from the Eurostat website [13]

The selected regions of the Middle Mediterranean at NUTS level 2 are: lonia Nisia
(Greece), Malta, Corse (France), Puglia, Sardinia, Sicily (Italy) and Adriatic Croatia (Croatia).
Given that these regions are located on the coast of the Middle Mediterranean, they are considered
the most appropriate for analyzing the impact of summer temperatures on economic and tourism
indicators. Because of that, temperatures were analyzed from the following weather stations [15],
in the following regions respectively: Kerkyra, Luga, Ajaccio, Brindisi, Cagliari, Messina and
Hvar. The data on the average temperatures at the specified period of 5 months for each region
separately were used and the impact of these temperatures on each of the given indicators was
measured.

The defined research task, i.e. the analysis of this issue was carried out by setting up and
testing the following hypotheses:

- Ho: temperatures in the summer months do not affect the values of selected economic and
tourism indicators

- Hi: temperatures in the summer affect the values of selected economic and tourism indi-
cators

2.Materials and methods

Since the goal of the research is to examine the impact of the existence of the selected
independent variable on certain dependent ones, i.e. the studied variables, the method of single
correlation and regression analysis was used in this paper. Having applied the regression analysis,
we examined whether linear correlation exists between the studied phenomena, whereby the sim-
ple linear regression model was used:

Y=8+B-X()

after which, the significance of the obtained regression relationship was tested and where: Y -

stands for the dependent variable, S, - the constant p,- theslope —and X - the independent var-

iable.On the other hand, to assess the degree of the obtained linear correlation in the selected sam-
ple, Pearson coefficient of linear correlation was used as the best known measure that expresses
the degree of linear correlation between the two phenomena [14]:

n-Yxy —XxXy
\/n Yx2 = (Tx2)? -\n Yy? — (T y?)?

T =

where: r — stands for Pearson coefficient of correlation, x — the independent variable, y — de-
pendent variable, and n - sample size.

It is necessary to provide certain explanation for the measured variables (indicators):

1. The summer temperatures (May-September) were analyzed for the period 2000-2013.
Temperature data were obtained from the Rimfrost website [15], which edits the NASA data. Only
stations in the coastal regions were selected, in order to make the analysis as precise as possible,
i.e. the temperatures of the region and their stations were analyzed: lonia Nisia - Kerkyra, Malta -
Luga, Corse - Ajaccio, Puglia - Brindisi, Sardinia - Cagliari, Sicily - Messina and Adriatic Croatia
- Hvar. The number of regions according to Eurostat NUTS 2 methodology in the Middle Medi-
terranean is bigger, but only those regions that have the greatest importance for coastal tourism
were analyzed and on which summer temperatures can intuitively have impact. However, the num-
ber of weather stations is greater in these regions, but in order to make the analysis simpler only
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those located in the capitals were included in the analysis (Figure 2). Also, if all weather stations
had been included, it would have been difficult to present measurement data because it would
require hundreds of tables. This may be one of the limitations of this analysis.
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Figure 3 — Average summer temperatures in period from May to September 2000-2013
in the Middle Mediterranean region [17]

2. The NUTS classification of territorial units is a framework for presenting standardized
statistical data of geographical areas in the whole European Union (EU). The main purpose of the
NUTS classification of geographical areas is to provide a framework for the collection and publi-
cation of standardized statistical information, which can also be used for analysis. According to
the NUTS classification, the geographical areas are divided hierarchically according to different
levels: NUTS 1 is the largest territorial unit, which includes the territorial set of 3 to 7 million
people. NUTS 2 has a range of 800 thousand to 3 million people and NUTS 3 has a scope of 150
to 800 thousand inhabitants [18]. This paper analyzes the regions at NUTS level 2, in order to
present Eurostat data uniform for all the observed regions. Also, the size of these regions corre-
sponds to the needs of this research, because temperatures geographically belong to the coastal
areas. This means that neither the regions situated within the Middle Mediterranean mainland nor
the mountainous parts have been analyzed because they do not have greater importance for coastal
tourism.

3. GDP (gross domestic product) is an indicator of the output of a country or a region. It
reflects the total value of all goods and services produced less the value of goods and services used
for intermediate consumption in their production. Expressing GDP in PPS (purchasing power
standards) eliminates differences in price levels between countries. Calculations on a per inhabit-
ant basis allow for the comparison of economies and regions significantly different in absolute
size. GDP per inhabitant in PPS is the key variable for determining the eligibility of NUTS 2
regions in the framework of the European Union's structural policy.

4. A night spent is each night a guest/tourist (resident or non-resident) actually spends
(sleeps or stays) or is registered (his/her physical presence there being unnecessary) in a tourist
accommodation establishment.

5. A tourist accommodation establishment is defined as any facility that regularly or occa-
sionally provides short-term accommodation for tourists as a paid service (although the price might
be partially or fully subsidised). Data is reported at the level of a local kind-of-activity unit. The
number of bed places in a tourist accommodation establishment is determined by the number of
persons who can stay overnight in the beds set up in the establishment, ignoring any extra beds
that may be set up upon customer request. The term bed place applies to a single bed; a double bed
is counted as two bed places.

Testing was conducted using SPSS statistical software, and the results of the research are

summarized as follows:
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- Table 1: Correlation and regression analysis between average temperatures and Regional gross
domestic product (GDP), according to the analyzed regions of the Middle Mediterranean

- Table 2: Correlation and regression analysis between average temperatures and Nights spent at
tourist accommodation according to the analyzed regions of the Middle Mediterranean

- Table 3: Correlation and regression analysis between average temperatures and Number of
establishments and bed-places according to the analyzed regions of the Middle Mediterranean

3. Results and discussion

Studying the linear correlation in the selected sample between the average summer tem-
peratures and the regional gross domestic product - GDP (Table 1), it was concluded that the t-
value for the regression coefficient in all the observed regions is not significant as its significance
value (p - value) is less than 0.05. Also, the resulting coefficients of correlation are not statistically
significant at all the observed regions. Thus, it may be concluded that the average temperatures do
not significantly explain the variations in the GDP. Taking into account the articles of Xoplaki et
al., Roson and van der Mensbrugghe, Lolis et al., Perry [ 1,3,10 , 14 ], as well as many other
international authors who analyzed and determined the impact of climate and temperature on eco-
nomic indicators, in the regions of the Middle Mediterranean this impact has not been found. The
paradox is even higher in the regions of Puglia, Sicily, Malta and lonia Nisia where summer tem-
peratures in the selected samples show a negative correlation with the values of GDP.

Tabela 1 — Correlation and regression analysis between average temperatures and Regional gross domestic product
(GDP), according to the analyzed regions of the Middle Mediterranean

Dependent variable: Unstandardized coef. Standardized coef. Correlations

GDP B Std. Error | Beta | t Sig. pearson | S19- (-
tailed)

Croatia (Jadranska Hrvatska, Hvar

Constant -5993,516 | 32480,858 -,185 0,857

Average temperature | 752823 | 1381512 | 170 | 545 | 5og |70 | 598

Italy (Puglia, Brindisi
Constant 118003,592 | 41978,517 2,811 ,018

Average temperature | -2260,474 | 1799,787 -369 1,256 | ,238 7309 ) 238
Italy (Sardegna, Cagliari) ,

Constant 63150,182 | 4699,954 13,436 | ,000

Average temperature | 81121 168,818 | 150 | 481 41 | 190 |64l
Italy (Sicilia, Messina)

Constant 60568,125 | 25524,001 2,373 ,039

Average temperature | .1291,965 | 1086,558 | g5, | -1,189 | 262 | w02 | 262
France (Corse, Ajaccio)

Constant 5500,043 | 1898,112 2,898 | 016

Average temperature 37,333 82,532 142 | 452 661 ,142 ,661
Malta (Luga)

Constant 7186,961 | 8852,902 812 440

Average temperature | 87423 | 359,842 | ogg | -243 | 814 | 086 | 814
Greece (Kerkyra, lonia Nisia)

Constant 6883,791 | 8881,614 775 456

Average temperature | 128933 | 357,087 | 143 | -361 | ;726 | 13 | 726

Source: [14, 15]
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Further examination of the sample (Table 2) showed that the coefficients of correlation
between the average temperatures and nights spent at tourist accommodation were at very low
levels in all regions. Only the observed sample from Malta showed the higher value of coefficient
of correlation (0.755). Malta has the warmest summers among all analyzed regions of the Middle
Mediterranean, but the resulting correlation is not statistically significant. Although numerous in-
ternational literature considers that an increase in temperature in summer (July-August) reduces
the number of overnight stays, and increases them in September, forming a "doughnut shape™ [12],
in the case of Malta, this theory cannot be applied. Namely, the number of overnight stays grew in
the first 10 years of the 21st century [14], and subsequently declined, although the average summer
temperatures did not change much [15]. Specifically, the temperature did not affect the number of
overnight stays, but other social factors. Most likely, the growth of tourists by 2010 was caused
by the favorable economic situation that declined during and after the global economic crisis
(2008-2010). This situation is evident in all geographical regions. However, this claim cannot be
completely trusted because the influence of the world economic crisis on tourism has not been
analyzed and the conclusion was made intuitively.

Tabela 2. Correlation and regression analysis between average temperatures and Nights spent at tourist accommoda-
tion according to the analyzed regions of the Middle Mediterranean

Dependent variable: Unstandardized coef. Standardized coef. Correlations
Nights spent at tourist ac- Sig
commodation B Std. Error Beta | t Sig. Pearson | (2-
tailed)

Croatia (Jadranska Hrvatska, Hvar)
Constant 5933530,665 | 2911168,769 2,038 | ,076
Average temperature -112550,816 123455,333 '307 -,912 ,389 | -,307 ,389
Italy (Puglia, Brindisi)
Constant 3140793,351 | 9362706,835 335 744 | 508 477
Average temperature 297146,889 402020,747 | 228 | 739 ATT
Italy (Sardegna, Cagliari)
Constant 9104078,777 | 991424,976 9,183 | ,000
Average temperature 32759,041 35279445 | 296 | 929 | 377 | 2% | 877
Italy (Sicilia, Messina)
Constant 9702330,927 | 5582205,446 1,738 | ,116
Average temperature 91674,992 | 237401627 | 109 | -386 | ,708 | 128 | 708
France (Corse, Ajaccio)
Constant 6288316,854 | 2153226,183 2,920 | ,015
Average temperature 66391639 | 93505026 | g | -710 | 494 | 219|494
Malta (Luga)
Constant ] 668309,154 ) 139

1231041,764 1,842 755 082
Average temperature 63293,356 27449138 755 | 2306 | ,082
Greece (Kerkyra, lonia Nisia)
Constant ) 8466177,822 -592 | 569

5010172,179 244 469
Average temperature 256985,854 | 339785500 | .244 | 756 469

Source: [14, 15]
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H1 hypothesis can be rejected in all regions at a significance level of 5 %. There is no
statistically significant correlation between the following selected variables: summer temperatures
and nights spent at tourist accommodation. In some regions (Corse, Sicily and the Adriatic Croa-
tia), summer temperatures in selected samples show a negative correlation with the values of nights
spent at tourist accommodation. Considering all this, the case of Malta is paradoxical in relation
to all other regions.

A similar conclusion can be drawn by testing the significance of the obtained correlation
in the sample between indicators of the average summer temperatures and number of establish-
ments and bed -places (Table 3). And this time, it was found out that the obtained t - value for the
regression coefficient is not significant, and that the coefficient of correlation obtained in the sam-
ples were not statistically significant. This means that there was no evidence to reject the null
hypothesis on the lack of dependence between the studied variables, so it is retained at a signifi-
cance level of 5 %.

Tabela 3. Correlation and regression analysis between average temperatures and Number of establishments and bed-
places according to the analyzed regions of the Middle Mediterranean

Dependent Unstandardized coef. Standardized coef. Correlations

variable:

Number of es- Sig.

tablishments B Std. Error Beta | t Sig. Pearson | (2-

and bed- tailed)

places

Croatia (Jadranska Hrvatska, Hvar)

Constant -464,072 3626,312 -,128 901

Average 182 614

temperature 80,677 153,783 | 182 | 525 614

Italy (Puglia, Brindisi)

Constant - 1 11612.677 -

- 63,513 612,6 ,005 ,996 091 777
verage 091

temperature 144,767 498,631 | 290 777

Italy (Sardegna, Cagliari)

Constant 2416,976 1140,152 2,120 ,063

Average 220 516

temperature | 27419 40,572 220 | 676 516

Italy (Sicilia, Messina)

Constant 12745,142 | 9938,720 1,282 232

Average - -,318 ,341

temperature | 424924 | 422677 | 319| -1,005 | 341

France (Corse, Ajaccio)

Constant 613,813 33,966 18,072 | ,000

Average 010 976

temperature 045 1,475 010 | 031 976

Malta (Luga)

Constant 227,676 247,388 920 393

Average - -,078 855

temperature -1,925 10,090 o078 | -191 855 | '

Greece (Kerkyra, lonia Nisia

Constant 757,430 605,819 1,250 | 243

Average ,081 ,814

temperature | 5:902 24,314 081 | 243 814

Source: [14, 15]

Observed samples from the regions of Malta and Sicily showed slight negative correlation
between the number of establishments and bed-places, which, however, has a negligible impact

109



(in the case of Sicily) or is close to zero (in the case of Malta) [14]. According to Eurostat data,
the number of establishments and bed-places in the period 2000-20013 increased about 5 times in
Sicily, Sardinia and the Adriatic Croatia, while in Corse and Corfu it has increased 1.5 times over
the same time period. There was no impact on the increase in summer temperature on the number
of establishments and bed-places in these regions, neither was there any decrease of purchasing
power or greater thrift in a period of crisis. Moreover, the Croatian coastal regions and Italy were
expecting growth of tourist visits, thus, they have increased their capacity regardless of the crisis.
In fact, these regions encouraged by the positive trend of tourism indicators in the period before
the crisis, increased capacities during the crisis, although there has been a fall in the inflow of
funds from tourism and visits [14]. The influence of summer temperatures on these indicators did
not exist.
4. Conclusion

The analyzed data showed that there is no statistically significant influence of summer
temperatures on the economic and tourism indicators of the Middle Mediterranean. Having applied
the regression and correlation analysis in order to investigate the existence of correlation between
average temperatures and GDP for each region respectively the authors came to the conclusion
that the null hypothesis of no impact between the studied variables can maintain at the level of
significance of 5 %. Thus, it may be concluded that the variable average temperatures do not sig-
nificantly explain the variations in the GDP. The same conclusion was drawn by testing the sig-
nificance of the correlation between the average temperatures and dependent variables — the nights
spent at tourist accommodation and the number of establishments and bed-places.

It has been shown that the visits in the coastal regions of the Middle Mediterranean were
not greatly influenced by air temperatures in summer. In fact, climatic factors (such as temperature,
sunshine hours, and (the absence) of rain) in our opinion, do not have a major impact on the visits
of guests in this macro region. Primarily because of the great temperature stability each year and
tourists can expect hot and dry summers, which are the main characteristics of the Middle Medi-
terranean. Although many authors have been examining the impact of climate change on tourism
[19, 20, 21], among whom there is a substantial number of those who have used The Tourism
Climatic Index (TCI), devised by Mieczkowski [22] to rate climatic conditions [23], we believe
that such models will not provide adequate results in the region of the Middle Mediterranean.

Namely, the social factors have the greatest impact on the economic and tourism indicators.
An average increase of 0.5 °© C [13] will not have a significant impact on tourism in the Middle
Mediterranean regions, but the fall in revenue and economic uncertainty probably will. More pre-
cisely, the outburst of the economic crisis will certainly reduce regional gross domestic product
and the visits of tourists in the Middle Mediterranean (according to data [14]). Having in mind that
the largest number of tourists visiting the Middle Mediterranean come from the Northern, Western
and Central Europe, the regions that were most affected by the effects of the global economic crisis
(along with the USA) in the second half of 2008, then the declining GDP in these regions and
nights spent at tourist accommodation in 2009-2010 are fairly clear.

5. Nomenclature

NUTS — Nomenclature of Territorial Units for Statistics
°C — Degrees Celsius

oE — East

°N — North

Y— dependent variable

X— independent variable

r — the Pearson coefficient of correlation

n — sample size

Greek symbols
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B,— konstanta

S,— hagib
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OUEHKA BOCCTAHOBJIEHUA COCHOBbIX JIECOB HA NECYAHbIX MACCUBAX
TEPCKOI'O NOBEPEXbA BENOIO MOPA NPU ®PUTOMEJTMOPALIU
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ASSESSING RECOVERY OF PINE FORESTS ON SANDY LANDSCAPES ON
TERSKY COAST OF THE WHITE SEA UNDER PHYTOMELIORATION

E.l. Golubeva, E.V. Glukhova
Lomonosov Moscow State University
Moscow, Russia, egolubeva@gmail.com, evglukhova@gmail.com

Abstract. The aim of the work was to analyze the features of the structure and dynamics
of emerging pine forests at phytomelioration on the sands of the Tersky coast of the White Sea.
For the first time in the region studied the features of formation of plant communities at phytome-
lioration 20-year period and found a role in the dynamics of the structure stands the main morpho-
metric, biogeochemical, phytocenotic parameters of forest-culture. Recommendations for the res-
toration of pine forest on the coast of the Tersky coast can be used in practical work on phytome-
lioration, as well as in areas with similar ecological and geographical conditions.

AHHoTanus: [lerpagamnus 3eMeib — IPOLECC, OXBATHIBAKOIINN TPAKTUUYECKHA BCE OCBOCH-
HbIE TEPPUTOPHUH U 00YCIOBIUBAIOLINI OJIHY U3 OCTPBIX COBPEMEHHBIX MPOOJIEeM YeTIOBEUECTBA.
OnanM 13 Hanbosee 3 (HEKTUBHBIX METOIOB OOPHOBI C TIPOIIECCOM JICTPATAIIUU 3EMEITb SBIISETCS
¢dbutomenuopanus. Llenpio paboThI ABIISJICS aHATU3 0COOCHHOCTEH CTPYKTYPhI U JTUHAMUKHU Hop-
MUPYIOIIHUXCS COCHOBBIX JIECOB NPU (PUTOMENHOPALIMU Ha meckax Tepckoro mobdepexns bemoro
MOp# Kak noka3zatened 3 (HeKTUBHOCTH PEeKYyIbTHBAIIMHI. BriepBbie A pernoHa MpoBeICHO U3Y-
yeHne ocoOeHHOCTel (POPMHUPOBaHUS PACTHTEILHBIX COOOINECTB MpH (uTOoMenuopanuu 3a 20-
JIETHUH NEPUOJ U BISIBIIEHA POJIb CTPYKTYPBI HACAXK/IEHUH B IMHAMHUKE OCHOBHBIX MOP(HOMETpHU-
YeCKUX, OMOre0XNMUYECKUX, PUTOLEHOTUYECKUX MapaMeTpoB JiecooOpasyroleil KynbTypsl. Pe-
KOMEH/IAIIMM 110 BOCCTAHOBJIEHUIO COCHOBBIX JIECOB Ha TepckoM 1modepe’kbe MOTyT ObITh UCIIOIb-
30BaHbl B IPAKTHYECKUX padoTax mno puromenuopauuu Tepckoro jiecxosa, a Tak’ke B palloHax co
CXOJIHBIMHU 3KOJIOT0-TeorpauyecKUMHU yCIOBUSMHU.

KuroueBble ciioBa: ¢uromenuopanus, necyaHble MaccuBbl, Tepckuil Oeper, COCHOBbBIE
Jeca, peKyJIbTHBAIHS, BOCCTaHOBJIEHUE JiecoB, CeBep, MpUOPEKHbBIE IKOCUCTEMBI, IeTpajalus 3e-
MeJlb, COCHOBBIE HACAXACHMUSI, [TOIBUIKHBIE ITECKH.

Ha noGepexbe benoro Mops (roxkHast yacte Koabckoro nomyoctpoBa), Ha TEpPUTOPHSIX,
IIPUYPOYECHHBIX, KaK [TPaBUJIO, K HACEIIEHHBIM ITYHKTaM B YCTbSIX PEK, Ha JIETKUX MECYAHbIX 110Y-
Bax HaOJIIOaeTCs MPOLIECC aKTUBHOTO pa3pyIIEHUs IOYBEHHOTO IOKPOBA U pacTUTeNbHOCTU. O0-
pa30oBaHUE MIECYAHBIX MACCUBOB HA JAHHOW TEPPUTOPHUH IIPOU3O0IILIO B PE3YNIbTATE NEHCTBUS KOM-
IJIeKca HeOIaronpUsTHBIX IPUPOIHBIX (PAKTOPOB, TAKUX KaK JIETKUI MEXaHUYECKUH COCTaB TPYH-
TOB, CWJIBHBIE BETPBI, HU3KUE TEMIIEPATYPHl, TAK W HEPALMOHAJIBHOTO MCIOJIb30BaHUS 3€MENb -
BBIpYOKH JIECOB, IOXKAPOB, MIEPEBbINAca CKOTA U T.II.

Pa3pacTanue necuaHbIx MacCUBOB Ha TepckoM MoOepekbe MPUBENIO K HEOOXOJUMOCTH HC-
CJIeZIOBAHUS JIETPAJUPOBAHHBIX 3€Mellb, Pa3padOTKU U BHEAPEHHS METO/10B BOCCTAHOBIIEHUS COC-
HOBBIX JIECOB B CYPOBBIX KIINMAaTUYECKUX YCIOBHSIX.

Vcue3HOBEHME paCTUTEIBHOCTH HA JIETPAJAUPOBAHHBIX 3EMIISIX NPUBEIO K HAPYLICHUIO
BOJIHOTO U TEIMJIOBOTO OanaHca TePPUTOPUU, H3MEHEHUH BETPOBOTO PEXHMMA M, KaK CIIEICTBUE,
Pa3BUTHIO PO3UH IOUB. 37ech HacuuThIBaeTcs Oosiee 20 ThIC. ra mecUyaHbIX MaccUBOB. bricTpoe
U CHJIBHOE pa3pacTaHHe NeCuaHbIX MaCCUBOB Ha TepckoM nodepexbe NoTpedoBaIo MpOBEACHNE
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MCCIIEIOBAaHMM JIETPaAUPOBAHHBIX 3€MeIb IS Pa3padOTKU U BHEIPEHUS METOJI0B BOCCTAHOBIIE-
HUSI COCHOBBIX JIECOB B CyPOBBIX KIIUMAaTUYECKUX yCIOBUSX.

YenoBek AaBHO HayaJl UCIIOJIb30BATh PACTEHUSI IJISl CACPKUBAHUS ETPAJAllMOHHBIX TPO-
LIECCOB Ha OMYCTBIHEHHBIX Teppuropusax. CHayajla pazjIudHbIE METOJbl 3aKpPEIIEHHS] IIECKOB
ObUTH pa3paboTaHbl U IPUMEHEHBI B apUIHBIX pallOHAX, 3HAYUTENILHO MO3JHEE MPUEMBbI 3aKperl-
JICHUS IECUYaHbIX MaCCUBOB OBbLITM BHEJPEHbI HAa aHTPOIIOTN€HHO-HAPYIIEHHBIX TEPPUTOPHUSX, TAKUX
KaK OTBaJibl, TEXHOT€HHBIC IMycTomM u T.1. [Ai#bymnaros, 2006, bopnukos, 2000]. Dta xe mpo-
O5emMa cepKUBAHUS JErPaJallMOHHBIX TPOIECCOB IIECUaHbIX MaCCUBOB cyliecTByeT 1 Ha Ceepe,
IPUMEPOM KOTOporo cirykuT Tepckuii 6eper benoro mops. dutoMennopays NOABMKHBIX TIec-
KOB Ha moOepexkbe bemoro Mmops Hadanacek B Hadase 1980-x romoB [lonspHo-anenuiickum 60Ta-
HuueckuM cagomM-uHctuTtyroM KHI[ PAH u Tepckum necxo3oM. 3a BOCBMHJIETHUIN MEPHOJT DKC-
NEPUMEHTATIBHBIX paboT ObLT0 3as105keHo 110 mpobHbIX rtomazeii. Ha momaznu 5,8 ra BeIcaxeHo
0k0J10 50 ThICSIY Ca’KEHIIEB JPEBECHBIX MMOPO, UCIBITAHbI PA3JIMYHbIC BUIbI pACTeHHUM — (huTOME-
nuopanTtoB [Ka3zakos,2000]. Ha meckax Tepckoro moGepexbsi OCHOBHOM JIECOO0PA3YIOIICH KYJIb-
Typoi#i ipu puTOMeNnnopauu ObLT BEIOPAH BUI MECTHON ()JIOPHI - COCHA OOBIKHOBEHHAS JIATUIAH/T-
ckast (Pinus sylvestris L.), cterneHb IpuKuBaeMOCTH KOTOPO OKa3aJiaCh CaMO BHICOKOM 10 CpaB-
HEHUIO C IpyTUMU BUAAMH.

Llenp HAMIMX MCCIIEAOBAHUHA — M3YYEHUE COCTOSHUS (OPMHPYIOUINXCS SKOCHUCTEM B pe-
3ynbTare puromenuopanuu Ha neckax Tepckoro 6epera kak nmokaszarens 3Q(GeKTUBHOCTH PEKYIIb-
THUBALIUU.

B CBsI31 C MOCTABICHHOM IEJIbIO PEIIATHCH CICAYIOINE 3a0aui: 1) H3y4InTh 0COOCHHOCTH
MUKpOKJIMMATa, XapakTep penbeda u coaep:kaHue 3JI€MEHTOB MUHEPAIbHOTO MUTAHUS B TIOYBE
pa3HOBO3pacTHBIX HacaxaeHUsX u3 Pinus sylvestris L.; 2) onucate crpykTypy U iaopuctuye-
CKO€ pa3HooOpa3ue ChopMHUPOBABIINXCS PA3HOBO3PACTHBIX COOOIIECTB U3 COCHBI Pinus sylvestris
L.3. BruButh Hanbonee nHMOPMATUBHBIE MMOKa3aTeNu dPPEKTUBHOCTH (PUTOMETHOPALUU H
CTaJIuM BOCCTAHOBJIEHUSI COCHOBBIX JIECOB.

OO0bexTOM HccneoBaHnui ObUTH BRIOpaHbI (POPMHUPYIOIIHUECS COOOIECTBA COCHBI OOBIKHO-
BEHHOM JamiaHACcKol pa3Horo Bo3pacTta. [[jisi olleHKu cocTosiHUS (POPMUPYIOLIUXCS COCHOBBIX
COOOIIIECTB U3Yy4EHbI 0COOEHHOCTH UX BOCCTAHOBIIEHUs Oojiee yeM 3a 20-neTHuil mepuo/.

VccnenoBanus IPOBOMINCH HA TPOOHBIX TIIOMIAAIX pasMepoM 20%20 M2, xapaKTepH3y-
IOUIMX 4 BO3pacTHBIC CTaIUH Pa3BUTHUS HacaxIeHU. Bce mpoOHbIe MII0maay pacmonararoTes Ha
OYTpUCTBIX MECKaX B CXOJHBIX MPUPOJHBIX ycioBusix. B Teuenue 15 ner (1985-2000 rr.) 6pu10
nocaxkeHo 6osiee 60 ra KyJabTyp COCHBI, KOTOPBIE XOPOIIO MPUKIIINCK, K 15—20-1eTHEMY BO3pacTy
c(OpMHPOBATIM COCHOBBIN APEBOCTOM.

Jlis u3ydeHus yciIoBHiA MPOU3PACTAHUS COCHOBBIX HAaCaX/I€HUI Ha Kax /101 poOHOM 1m10-
1a/Id B BEreTallMOHHBIN NTEPHOJ] U3MEPSIINCH TEMIIEpaTypa, BIaKHOCTb U COJIEpKaHNE SJIEMEHTOB
MUTAHUS B BEPXHEM FOPH30HTE MOYBBI C YUETOM MHUKpopenbeda (Ha Oyrpax u B MeXOYTrpHCTBIX
noHmxkeHusx ). st onpenenenus copepskanus snementoB nmuranus (Mn, Zn, Cu, N, P205, K20)
B 1o4Be 061710 0TOOpano 40 cMenraHHbIX Po0 MOUBHI ¢ Topu3oHTa 0-5 cM.

Ha kaxnoit mpo6HOi1 1u1omaayu ObUIH BHIOTHEHBI CTaHIapTHIE T€000TaHMUECKUE ONHca-
Hus. B npenenax kaxoil mpoOHOM MI0Maau UCCIIEOBaHMSI TPOBOJMINCH OTJENBHO JI1 MUKPO-
LIEHO30B, COCTOSIIMX U3 OJAMHOYHBIX 0COOEH COCHBI U JUI JIEPEBbEB, PACTyIIUX B rpymme. B ka-
yecTBe (DOHOBBIX IKOCHCTEM pacCMaTpUBAIIN €CTECTBEHHBIE COOOIECTBA, MPUIIETAIOIUE K ITecya-
HBIM MaccuBaM. J1J1s1 onipeiesieHus coieprkanus aaementoB nutanust (Mn, Zn, Cu, N, P205, K20)
B XBO€ COCHBI OblII0 0TOOpaHo 250 nmpo0 xBou cocHbl 40 epeBbeB B 2-KpaTHOW MOBTOPHOCTH.

Jln1s orieHKM U3MeHeHUs] OMOXMMUYECKUX MTOKa3zaTenen (coaep:kaHue MUrMEHTOB - XJIOPO-
¢buoB a u b ¥ KapoTHHOMTOB) GOPMHUPYIONIUXCS PACTUTEIILHBIX COOOIIECTB B KAYeCTBE 00BEKTA
MCCIIEIOBAaHHUI MCTOIB30BANIOCH 250 MOOETroB XBOU COCHBI.

Jlns u3yueHus: pocta COCHOBBIX HAacCaKJIEHHUI pa3HOro BO3pacTa M3MEPSIINCh OCHOBHBIE
MopdomeTrpudeckue xapakTepuctuku 500 n1epeBbeB: BbICOTA I€pEBa, AMAMETP CTBOJIA Ha BHICOTE
1.3 M, AMaMeTp KOpHEBOM IEWKHU CTBOJIA, IMHEWHBIN IPUPOCT CTBOJIA, BO3PACT XBOU, €KETOAHBIN
MIPUPOCT.

[TpoBeneHHbIE HCCIEOBAHUS TIOKA3aJIM, YTO HA XOPOIIO MPOrpeBaeMbIX Oyrpax B ycio-
BUSX BBICOKOM BO3YXOIPOHUIIAEMOCTH HAOIIOAAeTCs Hauy4liasi IPUKUBAEMOCTh Ca)KEHIIEB U
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(bopMHPYIOTCSl HACAKICHHS C BBICOKON CTETEHBI0 COMKHYTOCTH. Takxke Ha opMHpOBaHUE COC-
HOBBIX COOOILECTB CYIIECTBEHHOE BJIMSHHUE OKAa3bIBAIOT TEMIIEpaTypa M BIIAXHOCTb IOYBHI B
kopHeobuTaemoMm cioe [Denopkos, 1999]. Hanbonpire 3HaYeHUS TEMIIEPATYPhI TTOYBHI 32 BETE-
TAIMOHHBIN eproA 3aduKcupoBaHbl Ha Oyrpax. PasHuia B TemnepaType Ha Oyrpax u B IOHHMXKe-
HUsX coctaBiseT B cpenHeM 4 °C. Tak ke Habmogaercss 3aBUCMMOCTb TEMIIEpaTyphl MOYBBI OT
BO3pAcTa HACAX/IEHUI: MaKCUMAaJIbHbIC 3HAYEHUSI OTMEUEHBI B S-JIETHUX HACaX/IECHUSIX, a MUHU-
MaJIbHBIE — B Tocaakax 20-JeTHEro Bo3pacra, 4To CBSA3aHO C YBEIMYCHUEM COMKHYTOCTH JIpeBec-
Horo sipyca. OnpezeneHHas 3aBUCUMOCTh OT pelibeda U BO3pacTa HaCaKACHUHN Takxke HaOloaa-
eTcs B U3MEHEHHMH 3HAYCHUH BIIXHOCTH MOYBBI: MUHUMAJIbHBIC 3HaUCHUS - 2,9% OTMeueHbl B
nocajkax 5 jer, a MakcuMalbHbIe - 8,7% - Ha Oyrpax B 20-IeTHUX HacakaeHusX. [Ipu aTom HeoO-
XOIMMO OTMETHTb, YTO, €CJIM TeMIIepaTypa ouBbl B 20-1€THUX HACAXKIEHUIX COOTBETCTBYET 3Ha-
YEHHUSIM B €CTECTBEHHOM JIECY, TO BIQXKHOCTb ITOYBHI B JIBA Pa3a HUXKE, YTO CBSI3aHO C Pa3peKeH-
HOCTBIO TPaBSHOT'O U OCOOEHHO MOXOBO-JHILAIHUKOBOTO TOKPOBA.

B pacnpenenenun nuraTenabHbIX BEIECTB B KOMIIOHEHTaX 3KOCHCTEM (pacTeHHUs, 1104Ba)
UTpaeT poJib HE TOJIBKO BO3pacT (PUTOMEIMOPAHTOB, HO M XapakTep ux pacrpenenenus. Couep-
’KAHUE 3JIEMEHTOB ITUTaHMs B IOYBE NPAKTHUECKU OJJMHAKOBO BO BCEX M3YUYEHHBIX COOOIIECTBAX,
YTO TOBOPUT 00 MJICHTUYHBIX YCIOBUSAX MIPOU3PACTAHHUSL.

KoHmeHTpamus 3;1eMEHTOB MIUTAaHKSI B XBOE COCHBI Y IEPEBbEB, PACTYIIUX B IPYIIIE BHIIIIE,
YeM y OTJEJIbHO CTOSIIHX.

BaxxHpIM yc0BHEM HOPMAILHOTO POCTa HACAXKICHUN COCHBI SBIISICTCS aKKyMYJISALUS Ty-
Mmyca B nouse. Ha pasHbIx ctaausax GopMupoBaHHs COCHOBBIX COOOILECTB OOHAPYKUBAIOTCS pa3-
JIMYUS B €0 HAKOIUIEHUH, U 3TOT [TOKa3aTellb pacTeT C BO3PACTOM [10CAJ0K COCHbl. MUHUMAaIbHbIE
3HAYCHHUS OTMCYCHEI B IIOCAJKAaX COCHBI 5 JIET M cocTaBIsoT 1,2%, a Mmakcumaiasubie — 4,3 % B
nocazakax 20 yer. Hane)xxHbIMM MOKa3aTeIssMU COCTOSIHUSL (POTOCHUHTETUYECKOI 0 anmnapara siBiis-
I0TCsI cyMMa XJI0pouiioB a u b 1 cooTHOIIeHHE XI0podruioB a U b u kaporuHounos [XKupos,
2007]. WUccnenoBanusi mokasajiy, 4YTO HAOJIIOJAETCsl OINpesesieHHas: 3aBUCUMOCTb COJECpPKaHUS
IIUTMEHTOB, X COOTHOILEHUS OT BO3pacTa U CTPYKTYpPbl HaCaXICHUNH. 3HaUeHUs IPOaHATIU3UPO-
BaHHBIX MOKA3aTelel YBEIMYMBAIOTCA C BO3PACTOM COCHOBBIX IMOCAIOK (MakCHMalbHbBIE 3a(hUK-
CHpOBaHBbI y 15-I€THUX COCEH) U BBIILIE Y IEPEBbEB, pacTyILUX B rpynne. KoinuecTBo MUrMEeHTOB
B COCHOBBIX HacaxIeHHUsIX 20-IeTHEr0 BO3pacTa COOTBETCTBYET UX KOJMYECTBY B €CTECTBEHHBIX
COCHOBBIX JIecax.

XapakTep pocTa COCHBI SIBJISIETCSI BaKHEHMIIUM IOKa3aTelleM CTENEeHM €€ aJlalTaluu K
ycioBusM npouspactanus [Benposa, 1980]. ITostomy Hamu OblTN HCCIIEJOBaHBI OCHOBHBIE MOP-
(domMeTpryeckre mapaMeTpbl COCHBI (BBICOTA, €XKETOJHBIN MPUPOCT, AMAMETP CTBOJA, U JIp.) B 3a-
BHUCUMOCTH OT CTPYKTYpPBI 1 BO3pacTa HacaxJIeHH.

[TporcxomuT yBenmu4YeHNE BCEX 3HAUEHUI STHX ITapaMeTPOB € BO3PACTOM, OCOOCHHO Y Jie-
peBbeEB, pacTyuux B rpynne. Hanbosee pe3kre n3MeHeHUs B X0JI€ pocTa MPOUCXOAT Y JIEPEBbEB
crapuie 15 ner. IIpogomKUTENbHOCTh dU3HU XBOU COCHBI BapbupyeT oT | rojga (B MOJIOABIX
HacaxJeHusx) 1o 4 net (B 20-netHux HacaxxaeHusx)[I myxosa, 2009].

B mponecce hopMupoBaHus pacTUTENBHBIX COOOLIECTB MPOUCXOAAT U3MEHEHHS B X BU-
JIOBOM cocTaBe U cTpykType. KommuectBo Bu10B MeHsieTcst ot 4 1o 11. dnopuctudeckuii coctan
B MOJIO/IBIX ITOCAJIKaX B OCHOBHOM IIPE/ICTaBJIEH COCHOM OOBIKHOBEHHOM JIaIlJIaH/ICKOM U KoJIoC-
HskoM mecuadbiM (Leymus arenarius (L.) Hochst.), koTtopbie HCOIB30BaTKCh MPU (PUTOMETHO-
panuu. Kpome 3Toro npucyTcTBYIOT 2 COpHBIX BUjia: maseib (Rumex sp.) u wadpen (Thymus L.).
B nacaxnenusx cocusl 10 geTHero Bo3pacra GopMupyeTcs KyCTapHUKOBBIN APYC U3 MOXIKEBEIb-
Huka cubupckoro (Juniperus sibirica Burgsd.) u Bepecka (Calluna vulgaris (L.)Hull.), B TpaBsiHo-
KyCTapHHUYKOBOM sIpYyCe MOSIBIISIIOTCS JIECHBIE BUJIBI, TaKKe Kak ronyouka (Vaccinium uliginosum
L.), opycuuka (Vaccinium vitis-idea L.), B mumaiinukoom - Cladina mitis. B Hacaxxnenusx nBa-
JIIaTHUIIETHETO BO3pacTa yXe MPEICTaBICHBI BCE SIPYCHI, IPEBECHBIN SPYC U3 COCHBI 00pa3yeT co-
MkHYyTBIE (0,8-0,9) HacaxxieHus, B KyCTaApHUKOBOM SIpyC€ JOMUHUPYET MOKKEBEIbHUK, B Tpa-
BSIHO-KYCTapHHUYKOBOM sipyce - Boponuka (Empetrum nigrum (incl. E. hermaphoditum Hagerup.)),
roxyouka, OpyCHHKa, BEpeCK. B HECIUIOITHOM HAIlOYBEHHOM IMOKPOBE MOSBHIINCH JIMIIAHHUKA
(Cladonia mitis, C.rangiferina). CoctaB u CTpyKTypa 3THX PacTUTEIBHBIX COOOIIECTB COOTBET-
CTBYET €CTECTBEHHBIM COCHOBBIM JIECaM PETHOHA.
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AHann3 pacCMOTPEHHBIX TOKa3aTeNeld COCTOSTHHUS (OPMHUPYIOUIUXCS COCHOBBIX JIECOB
MO3BOJIMII BEIOpATh Hanbomee HH(OPMATUBHEIE, HA OCHOBE KOTOPBIX MOYKHO MPOBOJUTH OILEHKY
COCTOSIHMSI HACaKJIEHUI M MOHUTOPUHT Tporiecca puToMearnopanuiu: MmophomMeTpuieckue (Bbl-
coTa JIepEeBBbEB, AMAMETP CTBOJIA HA BBICOTE 1,3 M, €XKEroIHBIA MPUPOCT), (PUTOLEHOTHIECKUE
(3x00rOMOpPGHBIN cocTaB B (PIIOPUCTHYECKOE pa3sHOOOpasue), OMOXUMHUYECKHUE (COOTHOIICHUE
MTUTMEHTOB).

N3meHenus mokaszaTesei, XxapakTepu3yIOLUX COCTOSIHUE U Pa3BUTHE PACTUTEIbHBIX CO-
oOmiecTB rpu GuroMenuopanuu Ha Tepckom nodepexne benoro Mops mo3BOIWIN BBLACTUTH TPU
cTaauu (POPMHUPOBAHHSI COCHOBBIX JIECOB.

[lepBast cranus — NpUKMUBAHKE COCHOBBIX HacaxaeHuil. OHa HACTyMmaeT ¢ MOMEHTA IO-
CaJIKi U IPOAOJKAETCSl HECKOJIBKO JIET, IOKa Yy COCHBI (POpMHpYeTCs KOpHEBasi cCTeMa U IPOUC-
XOJUT aJlanTalys K HOBBIM YCIOBHSIM O0OMTaHUs. B mocankax mpUCyTCTBYIOT JIHMIIb T€ BUIBI pac-
TEHUH’, KOTOpPbIE UCTIOIB30BAIUCH IPU GUTOMETHOPAINH. Y UCCIETOBAaHHBIX COCHOBBIX HacaXe-
HUH TaHHas CTaaus HaOJI01aeTcs 10 S-JIeTHEro Bo3pacTa.

Bropast cranus — ycuiieHHBIH pocT U popmupoBaHue coodmecTB. B 3ToT nepuos npouc-
XOIUT OypHOE pa3BUTHE HA/3EMHBIX M MOJ3EMHBIX YacTel pacTeHUWH W HAUMHAETCS CMbIKAaHUE
KpPOH Yy OTJENBHBIX 0c00el cocHbl. HabmomaeTcst BHEApEHUE BUIOB JIECHOTO Pa3HOTPaBhsl. Y HC-
CJICZIOBAaHHBIX HAMH COCHOBBIX HAaCAXICHUH dTa cTaaus HabmromaeTcs ¢ S-netaero go 10-15-net-
HEro Bo3pacra

Tpetbs craaust - GopMUPOBaHUE COOOIIECTB, OJMU3KUX K €CTECTBEHHBIM. {7151 3TOM cTagumn
XapaKTepHbl COMKHYThIE HACAX/ICHUS. 3HAYUTEIbHO YBEIHMUMBAIOTCS Pa3HOO0pa3ue U MPOCKTHUB-
HOE MOKPBITUE TPABIHO-KYCTAPHHUUKOBOTO SIpyca, MPEUMYIIIECTBEHHO 3a CUET BHEAPEHUS JIECHBIX
BHJIOB, TIOSIBJICHUS TUIIAWHUKOB. K 3TOH cTaguy MOXXHO OTHECTH COCHOBBIC HacakJeHUs 15—
20-eTHEro BO3pacTa, KOTOphIE, Jake B IKCTpeMalbHBIX ycioBusix CeBepa, MpUOMMKAIOTCA K
€CTECTBEHHBIM.

Brenpenwne B mpakTUKy GUTOMETHOPAIIMH TOTYYEHHBIX PE3YJIbTATOB IO3BOJIUT MOBLICHTH
3¢ (HeKTUBHOCT PEKYIBTUBALIMY JETPAAUPOBAHHBIX 3eMelb Ha TepckoM nmodepexne benoro mops
Y B PETHOHAX CO CXOAHBIMHU IPUPOTHBIMH YCIOBUSIMHU.
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3KOTYPU3M KAK PA3OEN YYEEHO-NMONEBOW CTYAEHYECKOMN NMPAKTUKN
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Mockea, P®

ECOTOURISM AS A SECTION TRAINING AND FIELD INTERNSHIP

Goretskaya A.G., Evseev A.V.
Lomonosov Moscow State University, Faculty of Geography
Moscow, Russian Federation

Abstract. The methodological aspects of teaching and field practice of students of envi-
ronmental management Geography Faculty of Moscow State University are presented in abstract.
The practice is carried out in a variety of landscapes southwestern Crimea and on the Kola Penin-
sula and helps to perpetuate and deepen the theoretical training specialists geoecologists, as well
as the acquisition of practical skills in the field of natural resources and Geoecology. Particular
attention is paid to aspects of student learning assessment of recreational nature and to identify the
basic principles of the study of ecotourism.

Keywords: ecotourism, recreational nature, educational field practice, geo-ecological
monitoring, natural and disturbed landscapes.

AnHoOTanus. B cratbe ocBeleHbl METOIUYECKUE ACTIEKThl Y4€OHO-TIOJIEBOU MPAKTUKHU
CTYICHTOB Kadeapbl pallmOHAILHOTO MPUPOA0NONb30BaHus [ eorpaduueckoro pakynprera MI'Y
uM. M.B. JlomoHocoBa. [IpakTuka mpoBOoAUTCS B pa3HOOOpa3HBIX JaHIMIAPTaX HOTr0-3anagHoro
Kpbima 1 Ha KoabckoM moIyoCcTpoBe U CIIOCOOCTBYET 3aKPEIICHHUIO U YTIyOJICHHUIO TeOpeTHye-
CKOH MOJATOTOBKH CHEIIHATUCTOB-TEOIKOJIOTOB, a TAaKXKe MPUOOPETCHUIO UMH MTPAKTUICCKHX I10-
JIEBBIX HaBBIKOB B c(hepe MpUpoI0Mnonbp30BaHus U reoskonorun. Ocoboe BHUMAaHUE B CTaThe Y/Ie-
JIEHO acTeKTaM 00Y4YEHUs CTYJIEHTOB OIIEHKE PEKPEallMOHHOTO MIPUPOIONIOIL30BAHMS U BBISIBIIC-
HUIO OCHOBHBIX IPUHIIUIIOB W3Yy4YE€HUs S3KOTypU3Ma.

KuioueBble ¢j10Ba: SKOTYpH3M, pEKPEAIMOHHOE IPUPOAOIIOIH30BaHNE, yueOHAas TT0JIeBast
MPAKTUKA, T€0IKOJIOTUYECKIUIT MOHUTOPUHT, TPUPOIHBIE U aHTPOTIOTECHHBIE JIAHIIA(THI.

Jlnis 3aKkpernyieHus TEOpEeTUUECKUX 3HAHUM, MOTy4eHHBIX cTyleHTamMHu Kadenpsl Parmo-
HaJIBHOI'O MPUPOJIOI0Ib30BaHUs reorpaduueckoro gpakynprera MI'Y umenu M.B. JlomoHocoBa
BO BpeMs JIEKLIMOHHBIX KYPCOB, IPOBOAMTCS JIETHIA MojeBas npakTuka B Kpeimy n Ha Konbckom
IIOJIyOCTPOBE C LIEJbI0 O3HAKOMJIEHHUS y4allluXCs ¢ PErMOHAIBLHBIMU OCOOEHHOCTSIMM IPUPOJIO-
II0JIB30BAHHUS, CJIOKUBIIUMHUCS B PA3JIMYHBIX IPUPOJHBIX, COLIMATIbHO-KOHOMHUYECKUX U 3THO-CO-
HUalbHBIX ycloBUsAX. [IpoBoauTcs 00ydyeHre yyammxcss MeToJam U3ydeHust JauamagdToB, OUYTH
HE TOJIBEP’KEHHBIX aHTPOINOIN€HHOMY BO3JEHCTBUIO, KAK HA yIaJCHHBIX TEPPUTOPHUAX, TaK U HA
0c060 oxpansiembIx (OOIIT). OcoOoe BHUMaHKE MIPU 3TOM YAEIAETCS IKOJIOTUYECKOMY TYPU3MY
KaK aJbTEPHATUBHOMY NPOMBIIUIEHHOMY BHY XO35HCTBEHHOW IEATEIBHOCTH B paliOHE Ipak-
TUKU. B CBSI3U € 3TUM 0/1HOI U3 Ba)XKHBIX YacTell yueOHOM MpaKTUKU SBIIIETCS 00yuyeHUe CTyACH-
TOB OCHOBHBIM NPUHIUIIAM, IPU3HAKaM 3KOJOTHYECKOI0 Typu3Ma. DKOJOTUYECKUIN TYpU3M pac-
CMaTpUBaJICs B pAJie ClIEHUATbHBIX KypcoB JieKIui: «Oco00 oxpaHseMble TPUPOIHbIE TEPPUTO-
pun», «PernonanbHOEe MPUPOAOINOIB30BaHNEY, «PekpeallnoHHOe IPUPOAOII0Ib30BaHuey, «IIpu-
POIHOE U KYJIBTYpHOE HaciIequey. B 3THX Kypcax TeOpeTHYeCKNE OCHOBBI TYpU3Ma U B YACTHOCTHU
9KOTYpHU3Ma MPENOJAaBAIUCh KaK COOTBETCTBYIOIIAs YacTh PEKPEALIMOHHOTO MPUPOAOIOJIB30BaA-
HUSl, PEeKpeallMoHHOI reorpaduu. PekpeallmoHHOE NMPUPOJOINOIb30BAaHUE CTAJIO B IOCIETHHE
roJibl pacCMaTpPUBAThHCS KaK BayKHBIA 3JIEMEHT CTPYKTYPbl PETHOHAIBHOTO IPUPOIONOIB30BaHUS
MHOT'MX T€PPUTOPHUH, MO3BOJIIONINI OCYIIECTBUTh ONTUMHU3ALNIO XO03SMCTBEHHOMN NEATEIBHOCTH
B MIpEJIeIIax IKOJIOTMUECKON EMKOCTH IIPUPOJIHON CPEABI, HAPSILY C PEIIEHNEM COLMANIbHBIX 3a/ad.
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B HacTosimiee Bpemst B reorpaduu CymecTBYIOT pa3InyHbIe MTOAXO0/IbI K BOIIPOCAM KJIaCCHU(pUKAIIN
pekpeanuy. AHaIU3 UMEIOIUXCcs KiIacCU(pUKalMi 1T0Ka3all, YTO OHM, NMPEKAE BCEr0, OCHOBBIBA-
IOTCSL Ha TOM, YTO PACCMATPUBAIOT PEKPEALUI0 KaK OCHOBY XO35MCTBEHHOM JeATenbHOCTH. Ha
Halll B3IJIS, B PAMKaxX PEKPealMOHHOTO MPUPOIONOIb30BAHUS LEIeCO00pa3HO YUUTHIBATh OCO-
6ennoctu pecypcoB [EBcees, I'operkas, 2012]. M0oXHO BBIIEIUTH YETHIpE MOATUNA: Je4eOHO-
0310POBHTENIbHAS pEKpealys; CIOPTUBHAS pEeKpealus; TPyAO0Bas peKpeanysi; TYypUCTUYECKas pe-
Kpeanusl.

B Hacrosiee BpeMsi OTCYTCTBYET OOIIENPUHATAs TOYKA 3PEHUS 110 MOBOY MOJOKEHUS
TypU3Ma B CUCTEME PEKpeaIliy, YTO 3aTPyIHICT ee pernoHalbHbIi aHanu3. Pa3surue reorpaduun
Typu3Ma Kak OAHOH M3 oTpacieil coluantbHO-3KOHOMUYECKOH reorpaduu MpUBEIO K TOMY, 4TO
TypU3M KaK CaMOCTOSITEIbHOE HAIPABJICHHUE B PAJE CIy4aeB HE paccMaTpUBAETCs B KOHLIENILIUU
PEKPEALIMOHHON IEeATENbHOCTH YEJIOBEKA, YTO BEAET K Pa3rPAHUUYCHUIO MTOHIATHH «pEeKpeanus» U
«Typu3M». TypHU3M MOXKHO paccMaTpUBaTh KaK OTACIBHYIO OTPACib XO35HCTBEHHOU EATEIIbHO-
CTH, XapaKTEePU3YIOLIEHCs 0COOBIMU SKOHOMUYECKUMU TOKA3aTesIMH, TaK U ¢ reorpaduyeckux
MIO3ULMH, OLICHUBAs! IPOCTPAHCTBEHHBIE U BPEMEHHBIE 3aKOHOMEPHOCTH €0 pa3BUTHUs. Bo Bpems
IIPAKTUKU TYPU3M PacCMaTPUBAETCS B FeorpapuueckoM BapuaHTe, OCHOBBIBAIOILIEMCSI HA 3aKOHO-
MEPHOCTSIX HCIIOJIb30BAaHHUS Pa3HOOOPa3HBIX PECYPCOB, HEOOXOAMMBIX ISl ()YHKIIMOHUPOBAHUS
TYPUCTUYECKOH JIeTeIbHOCTH. B HacTosee BpeMs, Ha Halll B3I, TpeOyroTcs Oosee MosHoe
OTpa)keHHE MHOT000pa3usl CIOXKUBLIEHCS TYpUCTUYECKOM €ATEeIbHOCTH, pa3padoTka o0IIenpu-
HATOU KiaccupuKauu Typusma. B pamkax gaHHOM Kiaccu(uKaluy 1enecoo0pa3Ho BbIIEINUTh
sKosornueckuid TypusM. [loHsATHE «3KOTYpU3M» B HACTOSIIEE BPEMsI HAXOIUTCS B cTaauu ¢Gop-
MupoBaHus. CylecTByeT HECKOJBKO IECATKOB TPAKTOBOK ITOHATHS «3KOTYPHU3M», KOrJa oTeue-
CTBEHHBIC U 3apyOe)KHbBIE aBTOPHI BKJIAIBIBAIOT B ATO MOHATHE Pa3HOOOpa3HbIe TOUKH 3peHus. B
gacTHOCTH, A.A.JlopodeeBbIM ObLIO MPEUIOKEHO OINpPENeIEHUEe IKOJOTHUECKOro TypHU3Ma Kak
COBOKYITHOCTH BU/IOB TYPHU3Ma U PEKPEAIIMOHHBIX 3aHATHI, HEIIOCPEICTBEHHO CBSA3aHHBIX C IOJIb-
30BaHHEM MPUPOAOH, HEIAMU KOTOPBIX ABISIOTCS O3HAHUE IPUPOJIbI, HAOIIOIEHHS 32 ee O0UTa-
TEJSIMH, 037J0POBJIEHUE IPUPOIHBIMU CPEACTBAMHU, (PU3HUECKOE COBEPIICHCTBOBAHHE ITyTEM IIpE-
ononenus cui npuposl [lopodees, 2004]. DKOTYypr3MOM COTTIACHO TOUYKHU 3PEHUS CIEIIHATNCTOB
OomectBa sxotypusma CILIA cnemyer cuutaTh IMyTenIeCTBAE B MECTA C OTHOCUTEIHLHO HETPOHY-
TOW IPUPOJIOH € LEeNbIO (HE Hapyllas EeJIOCTHOCTH IKOCUCTEM) MOJIYUUTh NPEICTaBIEHUE O MPU-
POJIHBIX M ATHOKYJIBTYPHBIX OCOOCHHOCTAX JaHHOW Tepputopuu. IlosToMy BO BpeMs CTyaeHUYe-
CKOM IMPAaKTUKU K SKOJIOTMYECKOMY TYPU3MYy MBI OTHOCHJIM MOCEIEHUE TPUPOAOOXPAHHBIX TEP-
PUTOPHIl U cllabOHAPYIIEHHBIX TEXHOIC€HHOHN JEATEIbHOCTHIO TEPPUTOPUN JIsi O3HAKOMIIEHUS C
€CTECTBEHHBIMH U YHUKAIbHBIMHU JIaHIAPTaMH.

[lepBoii yacTh MPAaKTUKK MPOXOAUT HA TEPPUTOPHHU toro-3anagHoi yactu Kpeima B 1. Ce-
Bacronoie, Anre, baxuncapae n B baiinapckoil nonuHe Ha TeppuTOpuH OpIMHOBCKOTO CEIBCO-
Beta banakmnasckoro paiioHa. CTy1eHThl U3y4at0T 0COOEHHOCTH JIaHAMIA()THON CTPYKTYpPHI U TH-
[IOB IPUPOAONOIB30BAHUS B YCIOBHUSIX CTEITHOI'O, TOPHOTO U CyOCPEIN3EeMHOMOPCKOI0 KiiuMara
toro-3amnajgHoro Kpeima. Bo Bpemsi npakTHKU MpPeTyCMOTPEHO MOCEIIEHUE psijia MPUPOA0OXpPaH-
HBIX TeppuTopuii: Hukurckoro 6otaHnueckoro caja, 3amnoBeHuka «Mbic MapThsiH»,TaMITHUKA
npuposl «Ilapk @opocy, balimapckoro 3akazHuka M3ydeHue 5KOJIOTMYECKOro Typus3ma IpoBoO-
IUTCSI HAa TEPPUTOPUHN bailiiapckoro 3akazHuKa, HEMPOAYMaHHas OpraHU3alus KOTOPOro HE 103-
BOJISIET B MOJIHOM MEpE COBMECTHUTh BBICOKHMI YPOBEHb OXpaHbl MPUPOJIBI C PETIaMEHTUPYEMbIM
pEKpEALIMOHHBIM UCIOIb30BaHUEM. J[J151 TOCTHKEHUST MAKCUMAJIBbHO IPOAYKTUBHOIO COOTHOIIIE-
HUS OXpaHbl OMOJOTUYECKOTO | JaHAMA(THOTO pazHOOOpa3usi U PEKPEAITMOHHON JACSITEIHPHOCTH
00s13aTeNIbHBIM YCIIOBHEM BBICTYIIAET IPOBEIACHUE SKOJIOT0O-pPEKPEaAlMOHHOr0 MOHUTOpHHTa. CTy-
J€HTHl IPUMEHSIOT Ha IPAKTHUKE OCHOBHOM METO/I MTPOBEIECHUSI MOHUTOPHUHIOBBIX HCCIIEI0BAaHUMN
10 U3YYEHMIO BO3CHUCTBUS PEKPEAHTOB, — IEPHUOAMUECKUE HAOMIOACHUS Ha KITFOUEBBIX YU4acTKax,
ONMCaHUEe MPOOHBIX U KOHTPOJBHBIX IUIOMIAJEH, cOCTaBlieHHE JaHAMAa(THO-T€000TaHNYECKUX
npoduiieit. Ocoboe BHUMaHUE YAETSIeTCs XapaKTepUCTUKAM IPUPOAHBIX PEKPEALlMOHHBIX pecyp-
coB. Benyrcs yuer, onucaHue U XapaKT€pPUCTUKAa CTOSHOK TYPHCTOB, OLIEHKAa YKCKYPCHOHHBIX
MapuipyToB H T.1. Bo Bpemst yue6HOro mapipyra Ha baiinapckyto ity moMMMo 03HaKOMIJIEHUS
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C OCHOBHBIMH IPUPOIHBIMH OCOOCHHOCTSIMH BBICOTHOM MOSICHOCTH, YHUKAJIbHBIMU PEIMKTOBBIMU
MO>KKEBEJIOBBIMU JIECAMH, KPACHOKHW KHBIMU BUJIJAMHU PACTEHUH, CTYJCHTBI 3HAKOMSTCS U C KyJIb-
TYPHO UCTOPUYECKUMU 00BbEKTaMU (ydacTku PuMckoil 1oporu, Bo3pacT, KOTOPOil OKOJIO 2 ThICSY
JeT, MeHrupsl BOIu3u cena Pognukosoe). CtyaeHTsl nocenaioT CKenbCKyIo Meuepy, Koropas
ABJIETCS OJHUM U3 IPUBJIEKATEIBHBIX M AKTHUBHO IOCEUIAEMBIM IPUPOIHBIX TYPUCTHUECKUX
o0bexToB balinapckoil nonuHbl. B pe3ynbraTe CTYAEHTHI y4aTcs BBISIBIATH CTEIIEHb €CTECTBEH-
HOW yCTOMYMBOCTH JIaHAIA(PTOB K Pa3HBIM BHJIaM PEKPEAllMOHHBIX HArPY30K U OIPEIEIIATh CTe-
IIEHb TYPUCTCKON €MKOCTH IIPUPOJHBIX KOMILIEKCOB. Pa3BUTHE 3KOIOIrMYECKOro Typu3Ma Ha Tep-
putopun baiinapckoro 3aka3HuKa BEIET K IMOYTH MMOBCEMECTHOMY BO3HUKHOBEHHIO KOH(IHMKTA
MEXy IPUPOAOOXPAHHBIM U PEKPEALIMOHHBIM TUIIAMH IPUPOAOIIOIB30BaHUsA. Y MEHUE BBISABIATh
Y aHAJIM3UPOBATH ATU KOH(IUKTHI — ABISETCA OJTHOW U3 337a4 MPAKTHKH.

Bo BTOpO#i UacTH MPaKTUKU N3Y4aIOTCs CEBEPO-TACKHbIE U TYHAPOBbIE JaH(IadThl 3amo-
nsipbs B nipenenax Kombpckoro momyoctpoBa. OObeKTaMH U3Y4EHUS SBIAIOTCS KaK TOPHBIE, TaK U
paBHMHHBIE JAHAMA(THI, TOYTH HE 3aTPOHYTHIE AHTPOIOTEHHOH AEATENBHOCTBIO. Y aemsercs
BHHUMaHUE U3YYEHMIO [TPUPOJOOXPAHHBIX TEPPUTOPHIL, B YACTHOCTH B mpeaenax Jlammanackoro,
Konnanakmickoro 3anoBeaHukoB, [lomspHo-anbnmiickoro 6otannyeckoro caaa (IITACbU) PAH,
a TaK)Ke reoJIOTHYECKOMY IIPUPOJTHOMY HaMITHUKY ACTpouiIuThl ropbl DBeciordopp. B gacr-
HOCTH BO BpeMs NoceleHus Jlannanackoro 3arioBeJHUKA CTYACHTBI 3HAKOMATCS C €r0 CTPYKTY-
PO, TJIe BBIAENAIOTCS: | — 3alI0BEIHOE AP0 — TEPPUTOPUIO, MOTHOCTHIO UCKIIOYEHHYIO U3 XO-
3s1ICTBEHHOT'O UCIOJIb30BaHUs; 2 — OydepHyto (0XpaHHYI0), pacloararollytocs BOKpYT MepBoi
WM TPUJIETAIONIYIO K HEH; 3 — MepexoAHyI0 — MIPUMBIKAIOIIYIO0 K TEPPUTOPUU HHTEHCUBHOU XO-
3sCTBEHHOM JiesiTenbHOCTH. CTyIeHThI ocemaroT 0ydhepHyto 30HY, /1€ IPOJIOKEHbI ABE IKOJIO-
TMYECKUX Tpombl: 1 — K BOJoNajgaM 3anoBeiHuKa; 2 — «EnbHIOH», KOTOpas MO3BOJISET O3HAKO-
MUTBCSL C BBICOTHOM IMOSICHOCTBIO FOPHOU cucTeMbl UyHOTYHIIpBI. BO BpeMsi caMOCTOATENBHBIX
MapIIpyTOB CTYACHTHI IPOBOAT ONMCAHUS JIaHAIA(TOB B Mpeesiax HanboJsee MoceaeMbIX Ty-
puctamu MapipyToB B Xubunax. Ha Hanbosee nmomysisipHbIX MapLipyTax, B YaCTHOCTH Ha Iepe-
Baj Pam3as, mpoBOAATCS ONKCaHUsl TOUEK, HauOoJjIee MPUBJIEKATENbHbIX JUIsl TYPUCTOB, BKIIIOYAs
OLIEHKY UX Nei3axkHocTH. O0s3aTeIbHO OTMEUYAETCsl aHTPOIIOTCHHAs Harpy3Ka Ha TYPUCTHYECKUE
Tporbl. Kak 3KOTypuCTHUECKOE HaMU pPacCMaTpUBAETCsl M IIOCeleHne ppl0alikoii ToHUu « TeTpuHo»
Ha Oepery benoro mopsi. Kak 3koTypu3M MOXXHO paccMaTpuBaTh U MapLIpyThl BHYTpH XUOUH-
CKOTO TOPHOT0 MaccuBa, O0JbllIas 4acTh KOTOPOIO B HACTOSIIIEE BpEMsl HE BOBJIEUEHA B XO3sH-
CTBEHHYIO JI€ATEIBHOCTh U IA€ IUIAHUPYETCS CO3AAaHME MECTHOTO HAIlMOHAJIBHOIO MapKa «Xu-
OMHBD.

VYuyebHast nmpouibHas NpaKTUKA SBJISIETCS BaKHEHIINM 3JIEMEHTOM MpOodecCHOHATBbHON
MOJArOTOBKU OYAYIIMX CHELMATUCTOB B 00JIaCTH MPUPOIOIIOIB30BAHUS M SKOJIOTHH, CIIOCOOCTBYS
3aKpEIUICHUIO U YIIyOJIeHUI0 TEOPETUYECKON MOArOTOBKY 00YUYarOIIUXCsl U IPHOOPETEHNIO MU
MPaKTUYECKUX (TOJNEBBIX U Ja0OPATOPHBIX) YMEHUN M HABBIKOB B IPUPOJIONOIB30BAHUS U I'€0-
9KOJIOTMH, YTO MO3BOJISIET UCIIOIB30BATh UX, B TOM YUCIIE U AJIs OLIEHKU SKOJIOITMYECKOT0 TYpU3Ma.
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HABOAOHEHUA B MEPMCKOM KPAE
N UX HEFATUBHbIE NOCJEACTBUA

C.A. lseunckux, A.b. Kumaes, A.B. Muxatinos
Ilepmckuii 2ocyoapcmeennviii HaYUOHAIbHbIU UCCIE008AMENbCKULL YHUBEPCUMEN!,
2. Ilepmv, Poccus

FLOODS IN PERM KRAI AND ITS NEGATIVE EFFECTS

S.A. Dvinskikh, A.B. Kitaev, A.V Mihajlov
PermStateNationalResearchUniversity
Perm, Russia

Abstract. The conditions of flood formation at water objects of Perm Krai are considered.
A spatio-temporal analysis of the development of the floods on the rivers is given. The possibility
of using protective structures and coast facilities on the example of the Sylva and Shakva Rivers
near the city of Kungur.

Keywords: river, flood protection and coast facilities.

AHHoTauus. PaccMoTpeHs! ycinoBust pOpMHUPOBaHUS HABOAHEHUI Ha BOJHBIX OOBEKTax
IIepmckoro kpas. /JlaH mpOCTPaHCTBEHHO-BPEMEHHOM aHAIW3 PAa3BUTHs HABOJAHEHUHN Ha peKax.
IToka3aHa BO3MOXXHOCTb HMCIIOJIb30BaHMsI 3aIUTHBIX U OEperoykpenuTelbHbIX COOPYKEHUH Ha
npumepe pek CoiiBa, Mpens, l1lakBa B paitone r. Kynrypa.

KiroueBble c10Ba: peka, HaBOJIHEHHE, 3alUTHBIC U OEPEroyKpenuTeIbHbIE COOPYKEHUS.

HaBoanenus B 0acceitne Kambl

[TpuunHOI BBICOKMX 110JIOBOMI B Oacceiine p. Kamsbl siBiisieTcst BeceHHee CHeroTasiHue Mpu
AKCTpEMaJIbHO OOJIBIIMX 3amacax CHera Wi (M) APY>KHOM XapakTtepe BecHbl. 3a mocieanue 100
JIET TIeYaJIbHYI0 U3BECTHOCTh mpuobpenu 1902, 1914, 1926, 1957, 1965, 1969, 1979, 1990, 1991
IT., KOTJ]a BO BCEM KaMCKOM OacceifHe HabIr0AaIich 0JI0BO/Ibs, BHI3bIBABILINE 3aTOMICHUS Oepe-
rOB, HACEJIEHHBIX MMYHKTOB U Mpeanpustuii. bonbmioi ymepd npuHecio ype3BbIUaiiHO BBICOKOE
BeceHHee nosoBobe B 1979 r. B IlepmckoM kpae oT Hero noctpaaaiu 11 ropogos u 86 HeOOIb-
IIMX HACEJICHHBIX MyHKTOB. Bosa Mectamu mogaumanacek Ha 5—11 M, Obu10 3aTomneno 7200 xu-
JIBIX JIOMOB, pa3pyIlIeHbl MOCTHI, pa3MbITO 338 kM mopor, 11 kM nam0, 11 KM KaHaTM3aIIMOHHBIX
cereit, 16 kM BopomnpoBoza, 11 kM IuHMI 27€KTponepesay.

3axkopsl erie O6osee xapakTepHsl sl pek Bepxueil u Cpeaneit Kambl u npuBosT K 0071b-
MM noabeMaM ypoBHs Boabl. Ha Bepxueit Kame noabemsl ypoBHel nocturator 2,0-2,5 M, Ha
[MunsBe, Kytume, S3nBe, Konge, fiiBe, Bense, O6Be u Ha apyrux pekax — ot 0,5 no 2,0-2,5 m.
Hauspicine nmogbeMsbl ypoBHS oTMedeHBI Ha p. UycoBoit y noc. Kein (2,8 M), p. Upenu y noc.
Iybuno (2,7 m) u p. CeiiBe y c¢. [Tonkamennoe (3,4 m). YacTo BOSHUKAIOT 3aTOPHI JibJia B 30HaX
BBIKJIMHMBaHMA noAnopa Kamckux BogoxpaHuauiln Ha IpuTokax p. Kamsr.

Hanenu Ha pekax, Oiaromapsi MOIIHOMY CHEXHOMY IOKPOBY, OOBIYHO OTCYTCTBYIOT WM
ObIBatoT HeOoMpIIMMU. OTHAKO IPU BOZHUKHOBEHUU MOTOJIHBIX YCIOBUH B Havaje 3uMsl (1928,
1937, 1947, 1949, 1966 rT.) OHE MOTYT PE3KO MPOSBUTH CEOSI M MPEACTABIATh OMACHOCTH ISt
THIPOTEXHUYECKHUX COOPYKEHUN. TakuMu yCIOBUSIMU SIBIISIFOTCSI CUJIbHBIE TTOHMKEHUS TeMIIepa-
Typbl BO3AyXa IPU HE3HAYUTEIILHOM CHE)KHOM IIOKPOBE, YTO IIPUBOJUT K NIEPEMEP3AHUIO MAJIBIX
U CpeIHUX PEK B OTHENBHBIX ydacTKaxX M K BBIXOAY BOJbI Ha jena. Tak, 3umon 1966—-1967 rr.
nepemMep3ajiy MouTy Bce Majble peku OacceifHa p. Kambl. Hackonbko KOBapHBIMH MOTYT OBITh
Jla’ke caMble Majible PeKH BOOUYHIO yOeauiuch xurtenu ropoios [lepmu, YUycoBoro, JIbiceBbI, Uep-
Hymky. TonmuHa Haneae Ha OTAENbHBIX ydacTKax gocturana 1,5—4,0 M. 3anojHuB pyciio pekH,
Jes1 pa3pyuial MOCTHI.

B 2006 r. naBoaKoBbIe sBJIEHNs Hadanuch S5-11 ampens ¢ noabseMoM ypoBHs Ha pekax My-
nsHKa, b.Taneimn u byii. Ha Kamckom 1 BoTkMHCKOM BOIOXpaHWINIIAX TTOJIOBO/IbE HAYaNoOCh 16
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anpens. B cpoku, 6;u3K1e K CpeTHEr010BBIM 3HAYCHUSIM, OUUIIIEHUE OTO JIbJIa OCYILECTBHIOCH 9-
11 mas1, yto 61m3Ko k cpeaaum cpokam. C 11 mas na Kamckoit 'DC Hauanucek xomocteie cOpOCHI,
¢ 22 mast cOpochl yBenmuuuiauch 10 5000 M/c. MakcuMasTbHas BETHYHHA pacxoja BOAbl B HUJKHHI
6ed Kamcxkoit 'DC 3apernctpuposana 30 Mas u coctaBuia 5773 m/c. MakcuManbHbI YpOBEHb
B HIDKHEM Obede rumpoysna Haomoaancs 1 utons u coctaBui 91,57 M. D10 Ha 4,88 M HIKE KpH-
trueckor orMeTkd. Ha Botkunckoi 'DC makcuManbHBIN pacxo B HIDKHHEN Obed 3apeructpu-
posan 31 mas u cocraBun 6907 m3/c. MakcumanbHslii IpuTok B Kamckoe u BoTkunckoe Boj1o-
XPaHUIIMIIA cocTaBUI cooTBeTcTBeHHO 9080 M°/c 1 5905 M%/c. TTonoBoabe Ha pekax Kpas B ITOT
IIEpPHOJ] HOCUJIO JIBYX- U TPEXIIMKOBBIN XapakTep. MakcuMaabHble YPOBHHU BOJIbI HA pEKax OTMe-
yanuch B iepuoA ¢ 13 mo 19 anpens (Ha tore) u ¢ 13 mo 27 Mast Ha pekax ceBepa U JIeBOOEPekKbs
Kamckoro Bomoxpanunuiia. Bennunaa makcumanbHbIX ypoBHeHd Ha 0,4- 1,8 M Obl1a HUKE cpej-
HEMHOT'0JIETHUX 3HAYEHUH, a BEpXOBbsX Buiepsl 6sn3ka k cpegnemy. [lpu npoxoxx1eHun BeceH-
HEro Jiegoxo/a Ha ceMu pekax [lepmckoro kpast o6pazoBaiuch JieaoBble 3aTopbl. Ha ogHOM U3
HuX (p. BuibBa) B 1esX 3allUThl MOCTOBOTO MEpexo/ia ObUIH MPOBEICHBI MPeAyIpeIuTeIbHbIC
MOJIPBIBHBIE pabOTHI, OCTAJIBHBIE 3aTOPhI CAMOJIMKBUANPOBAINCH, MOATOINICHUS TEPPUTOPUHU HE
IIPOU301ILIO.

Havano aktuBHOro mnonoBoabst Ha Teppuropuu Ilepmckoro kpas B 2007 r. beuio 3aperu-
ctpupoBano 30 mapra. [TosoBo/IbE HA peKax MPOXOIUIIO HECKOJIBKUMH MHKaMH. MaKkcuMalbHbIe
YPOBHH BOIbI B BepxHeM TeueHuH p. Kamsl, a Taxke p. Konse, ChliBe U MabIX peKax ora JIOCTUT
MaKCUMaJIbHBIX ToKazarened 19-26 mas. Bennunna MakcumanbHBIX ypoBHEH B p. SiiBe, Bense,
YcrBe u ChuiBe mpeBbicuiIa cpeqHee 3HaueHue Ha 50-90 cMm, B Apyrux pexax MakCHUMajbHbIC
YPOBHH BOJIbI ObLIIM HUKE CPEAHEH MHOTOJIETHEN BEIMUMHBI. Y POBHH BOJIbI JJOCTUTANN HEOIaro-
MPUATHON OTMETKH B p.Buiepa 24 mas, p. SiiBa 20 mas p. Uycosas 13 mas, p. CeuiBa 1 Mmas, B
BotkunckoM Bosioxpanuiuiie B paiione r. [lepmu ¢ 29 anpens o 29 mas, B paiione 1. KpacHo-
kamcka ¢ 14 o 25 mas. [loaronnenue »xuibpix JOMOB Ha0JF01a10Ch B I'. AJIEKCaHIPOBCKE, C. Y CThb-
Kauxka, 1. I'ambl 1 gpyrux HaceneHHbIX nyHkTax. B r. [lepmu Obu1 noaromien nex OAO «Iluno-
MaTepuaibl», B psie pailoHOB KpaeBOro LIEHTPa Tajble BOJbI JOCTUIIH (DYyHIAMEHTOB JOMOB.

XapakTepucTuka paioHa UCCIeI0BaAHNI

Haunbomnee gacto BeICOKME BeCEHHHE MOIOBOIbS B KamckoMm OacceiiHe HaOI01al0TCs B paii-
one r. Kynrypa. 'opon KyHryp Bo3Huk B MecTe cinusiHus p. CbUIBBI M TPEX KPYIIHBIX €€ IPUTOKOB
— Upenn, lakssl u babku. [Ipoucxoxaenne 3Toro peyHoro y3ia CBA3aHO C IJIUTENIbHBIM pa3BU-
THEM KapcTa U TEKTOHMYECKUMHU JBMKEHUAMU 3eMHO kopbl [Kanebckas, [Isrynun, 2003].

Peka CpuiBa — neBblit mpuTok p. UycoBoii, OacceliH HaXOAUTCS B IOTO-BOCTOYHOM 4YacTH
Ilepmckoro kpas. Pedunas ceTb u3ydaeMoil TeppUTOpUM NpUHAIIEKHUT Oacceliny Kacnuiickoro
Mops. Teppuropus 6acceiiHa OTHOCUTCS Kak K ropHoii Teppuropuu (Ypan, [Ipenypanse), Tak u K
PaBHMHHOMW CTEIHOM U JiecOCTENHOM 30He. Pacmonoxen Ha Tepputopun FOxHoro Ypana u yactu
Cpennero Ypaina. Penbed OacceiiHa npezcrasiisieT co00il B OCHOBHOM PaBHUHHYIO TEPPUTOPHUIO,
Ha BOCTOKE HaXO/ATCSl OTPOTH I0XKHOT0 U cpeHero Ypaina. B Gacceiine p. ChlIBbI HACUMTHIBAETCS
capime 300 mpyoB, okono 400 o3ep ¢ CyMMapHOI TLIONIA B0 3epKaa 0KoIo 20 KMZ, HaXoMuTCs
120 60mo0T, 001IEH TUIOIIAIBI0 TTOpsAKa 66 kM2, Kimar TEPPUTOPUU UMEET PsiI OCOOCHHOCTEHH,
MPOSIBIISIIOIIUXCS B paclpe/ielIeHny TeMIIepaTyphbl BO3/lyXa, aTMOC(EPHBIX 0CaJIKOB U APYTHX Me-
TEOPOJIOTMYECKUX DJIEMEHTOB, YTO O0YCIIOBJIEHO BIUSHUEM Y PAILCKUX TOP.

Ilo BonHOMY peXUMy PEKH pacCMaTpUBAEMOI TEPPUTOPUHU OTHOCSTCS K TUITY C YETKO BbI-
PaXXEHHBIM BECEHHUM I10JIOBOJIbEM, JIETHE-OCEHHUMHM J0XKIEBBIMU MAaBOJAKAMH U UIUTEIbHOU
YCTOMYMBOW 3UMHEH MEXEHbIO. B NMHTaHMM BOJOTOKOB NPENMYIIECTBEHHOE 3HAYECHHE MMEIOT
CHEroBble BOJbL. /1o TajbIx BOA B CyMMapHOM cToke gocturaet 85—-90 % B F0XKHBIX JIECOCTEI-
HBIX paifoHax. 3HaunTenbHO MeHbIe (60—65 %) — B mpenenax HanbOoJIee BO3BBIIICHHBIX YacTeH
ropHoro Ypaina, rae Hapsay ¢ TBEpAbIMU OCaJIKaMH B IUTAHUU PEK BEIUKA poib JoxkaeH (1o 40
%). B cpennem npumepHo 25-35 % rogoBoro croka GopMHpyeTcs oJI3eMHBIM TyTeM. Becennee
nojoBoAse Ha p. CbuUIBE HAYMHAETCS B MEPBOM Aekane anpena. Pacxon Bonbl B peke CbuiBe HA
paccTosHUM 5 KM BO3pacTaeT [OYTH BBOE, IIMpHHA pycia yBennuusaeTcs oT 100 o 150 m.
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[Muk monmoBoABs HAcCTymaeT BO BpeMsl Jieqoxoxa, Jusierocss 1-5 cyrok. B 3To Bpems B
okpecTHOCTsIX KyHrypa cHerorasHue yxe 3aKOHYMJIOCH. [lepea BeCEHHUM MOIBEMOM HaJko]a-
eTcsi OBICTPOE KPAaTKOBPEMEHHOE CHUXEHHE YPOBHS O MUHHMMAIIBHBIX OTMETOK, KOT/a PYCIIo
PEeKH B Ipejieliax Topojia OYUIIAETCs OTO Jibja. B ciiyyae panHeil BeCHbI Hauajo MaBoJika OTMeva-
etcs B kKoHiie mapta (1961, 1978, 1981, 1983, 1984 u 1986 rr.), a mpu 3ama3gpIBaHUU CHETOTAsTHUS
MaBOJIKOBBIN IMOIHEM YPOBHSI HAUMHAECTCS BO BTOPOU IOJIOBUHE ampesis U MPOJAOJIKASTCS UHTCH-
CUBHO B IIEpBOM JeKae Masd. MaKCUMaJIbHOM BBICOTHI YPOBEHB BOJbI B PEKE JOCTUTAET, B 3aBU-
CUMOCTH OT TEMIIEpAaTypHOTO pexuma, B pazHoe BpeMsd. [1o manubeim 3a 1934-1997 rr. nuku Be-
CEHHUX MaBOJKOB HacTymnanu B mpoMmexxkyTke ot 3.1V (1961 r.) no 21.V (1940). Cnag ypoBHS BOJbI
MOCJIe MAKCUMYyMa TIPOUCXOANT 3HAYUTEILHO MeJIeHHee, YeM moabeM. OH OOBIYHO pacTATUBa-
ercs Ha 1-1,5 Mecsiia ¥ B 3aBUCMMOCTH OT BPEMEHH HACTYIUICHUS MaKCUMyMa 3aKaHYMBACTCS B
nepBoit (1975, 1977), Bropoii (1976, 1980, 1982 u 1983 rr.) nonoBuHe mMas, a B OTJEIbHBIC TO/IbI
1 B niepBoii nosioBuHe utons (1934, 1935, 1956, 1978, 1979, 1981, 1985, 1986) u naxxe B utoje
(1984 r.). KpaTkoBpeMeHHBIE TTOXO0JI0/IaHUS ITOTOIbI B IEPUOJI CHETOTAsSHUS MPUBOJIAT K pacuJie-
HEHHIO YPOBEHHOTO TpadKa Ha IBYX-TPEXIHUKOBBIE U Oosee CIoxHOM Gpopmbl. Tun naBojka mo
YPOBEHHOMY PEKHUMY OIPEACIISICT €ro MAaKCUMAaJIbHYIO BBICOTY. Tak, €Cli OJHOIMMKOBBIC TTABOIKH
1979, 1981 u 1987 rT. XapakTepru30BaIUCh BEIMYMHOH [TOIbeMa YPOBHS 110 7 M U OoJiee, TO IByX-
nukoBeie B 1959, 1968 u 1980 rr. umenu noawsem 110 4,5-5,5 M, a TpexnukoBbie B 1935, 1961 u
1984 rr. — He 6onee 3,5 M. Yrpo3y karactpodudeckux HaBogHEeHHI B . KyHrype co3iaioT Iuiib
OJIHOTIMKOBBIE MaBOJIKM C MAKCUMAJILHBIMU OTMETKaMU B KOHIIE anpelis Wiv B Havase mas [Kom-
neB u 1p.,1996; Komnes, 2001].

Bb10op Oepero3almiMTHLIX COOPY:KeHHUI

3amuTHBIE JaMOBI JOJDKHBI OBITH TOCTATOYHO BBICOKMMH JJISL TOTO, YTOOBI HE JOMYCTHTH
nepesuBa uepes rpedeHb. B kauecTBe yKperuieH s MPUMEHSIIOT JKel1e300€TOHHBIE, COOPHBIE U MO-
HOJIUTHbIE OETOHHBIE IUIUTHI, KAMEHHbIE HAOPOCKHU, THOKKE TIO(AUHbIE TOKPHITHS, KAMEHHOE MO-
eHue, rabuoHsbl, acaibTHBIE TUTUTHI, OIEPHOBKY, MOCAAKY KYCTAPHUKOB, JIECOITOCAIKU H ITOCEB
TpaB u jp. bepero3amuTHble COOPYXKEHUS NOJBEPraroTcs BO3ACUCTBUAM TEKyILEH BOJbI, BOJH,
JIeI0XO0I0B M aTMOC(EPHBIX 0CAAKOB. TOT MITM MHOW THI YKPEIUICHHUS BEIOUPAIOT B 3aBUCHMOCTH
OT CTEIIEHU BO3JICHCTBUS HA OTKOCHI TEKYILEH BOJIbl, BOJH U J€10X0A0B. OT 3aTOIJICHUS TaBOJI-
KOBBIMHU BOJIAMHU TOPO/JI 3alUINAIOT JaMObl 00IIel MPOTAKEHHOCTBIO OKOJIO 28 KM, BBICOTOH 10
10 M, mupuHO# 10 TpedHIO 10 6 M. 3a10keHne oTkocoB oT 1: 0,5 1o 1: 1,5. JlamOb1 ObuTH 1TOCTPO-
eHsl B cepenuHe 60-x rogoB XX BeKa B YCIOBUSAX CHUJIBHO CTECHEHHON I'OPOJCKOM 3aCTPOMKH.
3anuTHble JaMObl CTPOUIIMCH METOAOM «HApPOJIHOM CTPOMKM», 3TO KOTJa 3a MPEeIIpUATHIMHA U
OpraHM3alysIMHU ropojia OblTN 3aKPEIUIeHbl YYaCTKU TOPOACKON TEPPUTOPUM U HAa HUX TpeboBa-
JI0Ch 00€CTIEUNTh 3aLUTY rOpojia OT HABOJAHEHUS, IOITOMY, TEJIO IIOCTPOCHHBIX J1aM0, OYeHb pa3-
HOPOJIHO IO CBOEMY cocTaBy. B 1aMObl yKiiapIBauCh U OTXO/bI paOOThI NPEANPUATUH, TTIUHS-
HBIM TPYHT, OOJIOMKHM OETOHHBIX KOHCTPYKIMH. DKcrutyaTauust aaM0 10 cepenusbl 90-x romoB
BeJIaCh Xa0TUYHO, pabOTHI MPOBOAMUIMCH TOJIBKO B MEPUOJT BECEHHETO TOJI0BO/IbS.

OcHoBHbIE pabOTHI M0 HApAIlMBAHUIO, YIIUPEHUIO, YKPEMJICHUIO 3alUTHHIX JamMO ObUIH
npoBezeHsl B 1998-1999 rr. B pe3ynbraTe mosBUiIack BO3MOKHOCTh CBOOOIHOTO MPOE3/1a aBTO-
MoOutelt o rpeOHIo 1amMo.

Ho, HecMOTps Ha IpUMEHsIeMble MEpPBI, €XKET0THO Ha CIaJie TOJI0BO/IbS IPOUCXOIUT 00pYy-
IIIEHUE U OTI0JI3aHUE OTKOCOB JaMO Ha HEYCTOWYMBBIX yyacTkax. [I[puunHON MOXeT ObITh U HEKa-
YeCTBEHHBIN MaTepuall Tena 1am0, U UX OOJbIIas BHICOTA, U KPYTOE 3aJI05KEHUE OTKOCOB.

B kauecTBe MeponpusTHs 110 MPEAOTBPAILIECHUIO STUX HETATUBHBIX SIBICHUN ObUIO PUHATO
peleHre o MPOBeJAeHUU paboT Mo 3aKperyieHnto 0TkocoB n1amM0 u HauuHas ¢ 2000 r. nqamOBI T.
Kynrypa npeBpaTuinch B «OJUTOH» AJisl anpoOaliy pa3IUYHbIX THIOB MX KpemieHuil. Tak,
BIiepBble i [lepMckoro kpast A5 yKperjieHust OTKOCOB JJaMO ObUTH PUMEHEHBI:

- raOMOHHBIE KOHCTPYKIIUH,

- TEOUHBEKIIMOHHBIE 3aKPEIIEHHsI CKIIOHOB J1aMO,

- pa3nn4Hble OMOJOrHYecKre MaTepHralibl (CeTKa U3 BOJIOKHA KOKOCa, OMOMATHI U JIp.),

- YCTPOMCTBO BOJHOTACAIIETo maparnera [Muxaitnos, Kuraes, 2008].
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["abuoHHBIE KOHCTPYKIIMH OBLTH CIIPOSKTHPOBAHBI IO TEXHOJIOTHH UTATBIHCKON KOMITAHUN
«["abuonsr Makkadeppu». [1pu 3akperieHun Onoa3HEBBIX CKIOHOB JaM0 UCIIOIb30BAICS METO
TCOMHBEKITUHN, TIpeaIokeHHbIN [lepMckoit kommanuen «I"abuonb. {1 «MOKpOro» oTkKOca OH
npuMeHeH BriepBble. Ha nmam0ax Hallero perroHa TakKe YCHEIIHO MPHUMEHSIOTCS OMOMAaTh
¢bupmbl «"abronsl Makkadeppu», KOTOpbIE B HACTOSIIIEE BPEeMs SIBJISIOTCS OJJHUM U3 OCHOBHBIX
MaTepUasIoB JJIsl 3aKPEIICHUS] HEBBICOKUX OTKOCOB HACHINEH, pa3MbIBAEMBIX MPEUMYIIECTBEHHO
MMOBEPXHOCTHBIMU BOJIAMH. DTHU OMOJOTUYECKHE MAaTEPHAIIbl HAIILIIU CBOE TPUMEHEHUE BO MHOTHUX
cTpaHax mupa [Muxaiinos, Kutaes, 2009].

[Tpumepom yKperieHHsI 3alUTHON POTHBONIABOIKOBOM JaMOBl MOXKET CIYKHUTh Jamba Ha
p. Upens B r. Kynryp, nocrpoennas B 2005 r. [Iporsoxernnocts gam6s1 330 M. OHa obecrieunuBaet
3amuTy oT HaBogHeHuH 531 nomoB ¢ HacenenueM 3000 yenosek. [IpenorBpamenHsii ymepo 332
MJH pYyO.

B psae cinydaeB, 0coOOCHHO TP HOBOM 3aCTPOIMKE TEPPUTOPHIA, 3aI[UTa OT HABOJAHEHUH OCY-
IIECTBIISETCS C TOMOIIIBIO OTCHINKH IpyHTa. OIHAKO 3TOT CIIOCOO SKOHOMHYECKHU OIPaBaH JIUIIb
py HeOOJBIION BRICOTE HACKITH. CTOMMOCTB ATHX padoT 00BIYHO B 2-3 pa3a 00JIbIlle CTOMMOCTH
3aIUTHBIX 1aMO.

BrIBOaBI

1. IIpnunHON BBICOKHX MOJIOBOJMI B Oacceiine p. KaMbl siBisieTcss BeceHHEe CHEroTasHue
MIPU IKCTPEMATBHO OOJIBIIINX 3aliacax cHera Wi (M) Ipy>KHOM XapaKTepe BECHBI.

2. Yrpo3y karacTpopuueckux HaBojHeHUH B I.KyHrype co3atoT Iuiib 01HONHUKOBBIE Ia-
BOJKHM C MAKCUMAaJIbHBIMM OTMETKAaMU B KOHIIE allpelis WM B HadaJlle Masl.

3. B kauecTBe yKpemieHHs 3alIUTHBIX MPOTHBOIMABOIKOBBIX JaMO MPUMEHEHBI JKene300e-
TOHHBIE, COOPHBIE 1 MOHOJUTHbBIE OETOHHBIE IIJIUThI, KAMEHHbIE HAOPOCKH, THOKHE TIO(SIUHBIE I10-
KPBITHS, KAMEHHOE MOIICHNE, TaONOHBI, ac(aIbTHBIE TUTUTHI, OICPHOBKY, MOCATKY KYCTAPHUKOB,
JIECOTIOCAIKH U II0CEB TPaB U Jp.

4. 'abuOHHBIE KOHCTPYKLMHU CIIPOEKTUPOBAHBI IO TEXHOJOTHUHM MTAIbIHCKOM KOMIAHUU
«["abuonsr Makkadeppu». [1pu 3akperuieHu# Onoa3HEBBIX CKIOHOB JaMO0 MCIIONB30BAICS METO/T
IeOMHbEKLNH, npenioxkeHnblid [lepmckoil komnanuen «I'aOuonb». J{1s «MOKpOro» oTrkoca oH
IIPUMEHEH BIIEPBBIE.
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OPIrAHU3AUNA U PE3YJIbTATbI KOMIMJIEKCHOIO U3YYEHUA
BOAOEMOB KEHO3EPCKOIO HALUMOHAJIbHOTIO MNMAPKA
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THE ORGANIZATION AND RESULTS OF A COMPREHENSIVE STUDY ABOUT WA-
TER RESERVOIRS IN THE KENOZERSKY NATIONAL PARK
(ARKHANGELSK REGION)

G. A. Dvoryankin
Northen branch FSBSI «Knipovich Polar Research Institute of Marine Fisheries and
Oceanography»
Arkhangelsk, Russia, e-mail: dga@pinro.ru

Abstract. Kenozerskij national park (KNP) is an unique natural, historical and cultural
complex located in the southwest of Arkhangelsk region. In 2004 it was included into UNESCO's
World Network of Biosphere Reserves. One of the important tasks of the national park is to pre-
serve the biodiversity of fish in it, while retaining active amateur and recreational fishing. A com-
prehensive study of the national park reservoirs allowed us to estimate the ecological status of fish
habitat, make an inventory of fish species, identify ways of their rational use and find risks for the
aquatic biodiversity.

Particular attention was given to the biggest in the Arkhangelsk region lake population of
vendace - Coregonus albula (L.), dwelling in one of the KNP reservoirs, Lekshmozero. In 1996,
as a result of a number of unfavorable factors, more than 90% of the population of vendace was
lost. The risk of recurrent environmental disaster is still present.

Annotanus. Kenozepckuii HarmonansHbli napk (KHIT) — 3To yHUKanbHBINA TPUPOIHBIM
U UCTOPHUKO-KYJIbTYPHBIM KOMILJIEKC, PacCOJI0KEHHBIN Ha I0ro-3amnaje ApXaHrelbCKoil o0nacTy.
C 2004 r. on Bxoautr Bo Bcemupnyto cetb buocdepnnix Pezepatos FOHECKO. OnHoii u3 Bax-
HBIX 3a]1a4 HALlMOHAJIBHOTO MapKa sBJsETCA coxpaHeHue OuopazHoobpaszus psi6 KHIT mpu cymie-
CTBYIOIIEM aKTHBHOM JIFOOMTEIHCKOM U PEKpeariioHHOM pbI0osioBCcTBE. [IpoBeieHHBIE KOMILIEKC-
HBbI€ MCCIIEI0OBAHUS BOJJOEMOB HAIIMOHAJILHOTO MapKa MO3BOJIMIM OLIEHUTh HKOJIOTHYECKOE COCTO-
SIHUE Cpefibl OOMTaHHS PBIO, MPOBECTH MHBEHTAPHU3ALNIO MUXTHO(GAYHBI, HANTH CYIIECTBYIOIINAE
pHUCKH OMOpa3sHOOOPa3HI0 rMAPOOHMOHTOB, ONIPEAECTUTH MYTH UX PALMOHATBHOTO HCIIOIb30BaHMUS.

Oco60e BHIMaHUE y/IeTICHO U3YYCHHUIO CaMOi OOJIBIION B ApXaHTreabCKOH 00J1acTH 03ep-
Ho# momyssituu psnyinku Coregonusalbula (L.), obuTatomieii B omHoM u3 Bogoemo KHIT - Jlek-
mmo3sepe. B 1996 r. B pe3yibTare coBnaaeHus psga HeOIaronpusITHbIX (GAKTOPOB B TOM 03€pe
IIPOMU301LIeIT 3aMOop pbIOBI — orubio 6osee 90 % nomynauuu pAnymKy. PUcKk TOBTOpEHUs SKOJIO0-
THYECKON KaTacTpo(bl COXPAHSIETCS JO HACTOSIIETO BPEMEHH.

KaroueBble ciioBa: KeHosepckuii HallMOHANBHBIA TapK, BOJAOEMBI, SKOJIOTHs, OMOpa3HO-
oOpasue ruapoONOHTOB, NXTHO(hAayHa, PAITYIITKA, YKOJOTUYECKast KaTacTpoda, parimoHaIbHOE HC-
M0JIb30BaHKE PHIOHBIX 3aI1aCOB.

B Poccun coznanue oco60 oxpaHsieMbIX MPUPOJHBIX TEPPUTOPHUI ABISETCS TPAAULIMOH-
HOM U BecbMa 3 (deKTUBHON (POpMON MPUPOJOOXPAHHON AEATETBHOCTU. DKOJOTHYECKas TOK-
TpuHa Poccuiickoit dexepanun paccMaTpuBaeT CO3JaHHE U Pa3BUTHE 0COO0 OXpaHSIEMbIX HpH-
ponubix Tepputopuii (OOIIT) pa3Horo cratyca U pexuMa B YUCJI€ OCHOBHBIX HalpaBIeHHUH roc-
yIapCTBEHHON MOJUTUKU B 00JAaCTH 3KOJOTMU. Takue TeppUTOpUH, MOJTHOCTBIO UM YAaCTUYHO
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U3BATHIE U3 XO3IMCTBEHHOTO UCIIOJIB30BAHUS, UMEIOT UCKIIIOUUTENILHOE 3HAUEHUE JUJISl COXpaHe-
HUS OMOJIOTHYECKOTO M JIAHAMA(THOTO pa3HOOOpa3us Kak OCHOBBI Omocdeps! [borycnaBckuii,
1999]. Haun6onee 3HAYUMBIMH IJI51 STUX LIEJIeH MPUPOIHBIX KOMILIEKCAMH M 00BEKTAMU SIBIISTIOTCS
rocy/1apCTBEHHbIE MPUPOIHBIE 3aMOBEIHIUKN U HALIMOHAJIbHBIE MTapKU.

Kenozepckuii HaunonansHbii mapk (KHIT) 6611 co3nan B nexabpe 1991 r. Ha roro-3amase
Apxanrenbckoit ooactu. OH 3aHUMaeT yacTh TeppuTopun Kapromonsckoro u [lnecernkoro paii-
oHOB Ha rpanulle ¢ Pecnyonukoit Kapemus. C 2004 r. KHII Bxonut Bo Becemuphyto cets 6uo-
chepubix pesepBaroB FOHECKO. DtoT paiioH sBIsSETCS YHUKAIBHBIM [0 CBOEMY MECTOIOJI0-
KEHUIO U TIPUPOJHBIM XapaKTepHCTHKaM. IMEHHO 3/1€Ch IPOXOAUT BOJIOPA3IEN MEXIy Oacceii-
Hamu CeepHoro JlenoButoro u ATiaHntudyeckoro okeanoB. Ero obmupHas o3epHO-pedHas CH-
CTEMa 10 AICTETUYECKOMY U PEKPEALIMOHHOMY ITOTEHIIMATY UMEET HEMHOI'O aHAJIOTOB B LIEHTPAJIb-
Hol yactu Poccun.Ha teppuropun nmapka pacronokeHo OKOJIO TPEXCOT 03ep OOIIeH UIOAIbI0
6onee 20 THIC. T, YTO cocTaBisieT okoio 14,5 % ero 3emensHOrO Oananca. BHyTpeHHHE BOIOEMBI
KHIT urparot Taxxe BaKHYIO pOJib U B )KM3HU IPOKUBAIOIIETO HA €T0 TEPPUTOPUN HACEIICHUSI.

B cootBercTBHM ¢ DenepanbHbIM 3aKOHOM «O0 0000 OXpaHIEMbIX IPUPOIHBIX TEPPHUTO-
pusix» (ct.15, 1n.2) npombIIeHHOE PHIOOJIOBCTBO Ha BOJIOEMAaxX HAlMOHAJIBHBIX MApKOB 3aripe-
mieHo. OnHako 1. 3 c1. 15 3Toro e 3aKOoHa B MECTax MPOKUBAHUSI KOPEHHOTO HACEJICHUSI I0ITYC-
KaeT BBIJEIICHUE CIICUATbHBIX YYACTKOB Ui BEACHUS TPAIUIIMOHHON XO3SIICTBEHHOMN JesTelNb-
HOCTH, B TOM YHCJIE U JIOBA PbIObI. B CBSA3M € 3TUM pBIOOJIOBCTBO HA 03€pax CleIyeT paccMaTpu-
BaTh KaKk BaXHEHIIUN >1IEMEHT KylbTypHO-ucTopuueckon cpeasl KHIT u sxonomuueckoro Oia-
rOIOJIYYHsI MECTHBIX JKUTEJIEH.

B T0 3x€ Bpemst 01HO# U3 OCHOBHBIX 3371a4 KeHo3epckoro HalMOHaIBLHOTO TapKa sSBISETCS
COXpaHEHHE YHUKAJILHOTO HACIICAMS MPUPOJBI, B T.4. OMOpa3HOOOpa3us ppl0 Ha TEHETUYECKOM,
BHUJIOBOM M SKOCHCTEMHOM YPOBHSIX. B COBpEMEHHBIX YCIOBUSAX MPHU HAJTUYUU aHTPOIIOTE€HHOTO
Ipecca Ha BOJOEMBI 3TO cenaTh 0CTaTouHO TpyAHo [Pemernukos, 1994, 1995; Cokonos, Pe-
meTHUKOB, 1997; Pemernukos, lllarynosckuii, 1997; lllarynosckuii, 1997; I1aBnos, JlymekunHa,
1999].

Takum o6pazom, mpobiema coxpanenus 6mopaznoodpasus peid6 KHII npu cymectByro-
IIEM aKTUBHOM JIIOOUTENBCKOM M PEKPEAalMOHHOM PHIOOJIOBCTBE BCerda Obula Ui HallMOHAJIb-
HOTO MapKa JOCTaTOYHO OCTPOM.

s pemenus atoit nmpo6aems B 2004-2010 rr. Ha TeppuTopun Kenozepckoro HalimoHasb-
Horo napka CesepHbiM puiunanom [TMHPO 6bu10 npoBeieHO KOMITIIEKCHOE U3y4eHHE OCHOBHBIX
BOJIOEMOB, B T. 4. UX 3KOJOTHYECKOI'0 COCTOSIHUS, PHIOHOTO HACENEHHUs, IPYTUX r'UAPOONOHTOB.
OT16op matepuanos npooauics Ha 11 ozepax KHII. Kpurepusmu 11 Bb1OOpa KOHKPETHBIX BO-
JI0OEMOB SBJISITUCH UX OMOpa3zHOOOpa3ue, HAIMYME B 03€pax ILIEHHBIX (CUTOBBIX), HEM3YYEHHBIX U
MaJIOM3y4YEeHHBIX BUJIOB pbI0. M3yuanuce Takxke Bce 03epa, UCIOIb3yeMble B PhIO0X03IHCTBEHHBIX
1ensax (C pa3BUTHIM TPAIUITHOHHBIM JTIOOUTEIBCKUM U CIIOPTHUBHBIM PHIOOJIOBCTBOM ).

MOHUTOPUHT BOJIHBIX SKOCHUCTEM HMEET CBOM TpaJulMu U ocodeHHocTu. [Ipexne Beero,
JIOJKHBI OBITh OLIEHEHBI a0MOTUYECKUE YCIIOBUS Cpeibl OOMTaHUSI THIPOOMOHTOB (KauecTBO BOJ).
Jlanee HeoOXoarMMa OIEHKa COCTOSIHMSA COOOIIECTB (PUTOIUIAHKTOHA M OECIO3BOHOYHBIX (300-
IUTAHKTOH M 3000€HTOC) U, KaK KOHEYHOE 3BEHO, U3YUYE€HUE CTPYKTYPBI U COCTOSIHUS UXTUO(AYHBI,
pacueT BeIMYMHBI 3a1acOB MPOMBICIIOBBIX BHJIOB PbIO U OMpeseeHne MyTel X paloHalIbHOIO
ucnonb3oBanus [ [IBopsiakuH, HoBocenos, 2005]. C y4eToM 3TOro OCHOBHBIMU 3aJla4yaMu JIJIs HacC
B KeHo3epckoM HallMOHAJIBHOM MapKe CTaJIN:

1) orieHKa IKOJOTHYECKOr0 COCTOsIHUS 0CHOBHBIX 03ep KHIT: comeprxanue B Boje Ouore-
HOB, TSDKEJIBIX METAJUIOB, YIJIEBOJOPOJIHBIX COEAMHEHUH (He(TenpoayKTOB), U3y4yeHHE KHCIIO-
POJIHOTO U TEMIIEPATYPHOTO PEKUMOB, OIEHKA BEJIMYMH MUHEpAINU3alMM U aKTUBHON peakluu
cpenst (pH);

2) u3ydeHue Onopa3HooOpa3usi, KOJTMISCTBCHHBIX  KAUECTBEHHBIX XapaKTePUCTHK (HUTO-
Y 300IUIaHKTOHA, 3000€HTOCa,;

3) bayHmrcTHUECKHE U TONMYJISIIMOHHBIC UCCIIEAOBAHUS PHIOHOM yacTH coobmiectB KeHo-
3€pCKOT0 HAllMOHAJIBHOI'O NIapKa, B TOM YHCIIE:
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- YTOUHEHHE BU0BOTO COCTaBa pbl0, 0OMTAIONINX B HacToAlIee Bpems B Bogoemax KHII;

- BBISIBJICHHE apeajioB PaclpOCTPAHEHHsI KOHKPETHBIX BUJIOB HAa TEPPUTOPUN HAIIMOHAIIb-
HOTO MapKa;

- YTOYHEHHUE CUCTEMAaTHUKH, IPUHAJICKHOCTH PbIO K (hayHUCTUUYECKUM KOMILJIEKCAM U UX
9KOJIOTUHU:

- ONpeZieJICHUE KOMIUIEKCOB PbIO 10 MPUOPUTETHOCTH MX U3y4eHUs (MECTHbIE U UH-TPO-
JOYLUHUPOBAHHBIE BU/IbI, LIEHHBIE, MACCOBBIE, PEIKUE, IIPOMBICIOBBIE U 1Ip.);

- U3y4eHHue OMOoJIOTUH BUI0B (Pa3MEepHO-BECOBAs, [10JI0BAst U BO3PACTHAs CTPYKTYpa MOIy-
TSI );

- U3y4€HHUE BOCIPOU3BOAUTENILHON CLIOCOOHOCTH (CO3pEBaHUE, NHANBHIyalbHAas U MOIY-
JSIMOHHAS TUIOAOBUTOCTD, YCIOBUS HEPECTa M MHKYOALIMU HKPBI);

- PacCCMOTpPEHHUE BOIPOCOB MMUTAHKS U MUIIEBBIX B3aUMOOTHOILIEHUH (KaueCTBEHHBIH U KO-
JIMYECTBEHHBIN COCTaB MUILM KOHKPETHBIX BUJI0B, BO3pacTHAsl, CE30HHAS U IIPOCTPAHCTBEHHAS U3-
MEHUYUBOCTb XapaKTepa MUTaH!sl, BRYTPUBUIO0BbIE U MEXKBHU/I0BBIE ITUIIIEBbIE B3AUMOOTHOILIECHUS);

- FEHETUYECKNE UCCIICOBAHMUSL.

4. W3ydeHue COCTOSIHUA TPAJAULMOHHOTO JIIOOUTEIBCKOTO M PEKPEAL[MOHHOIO PhIOOJIOB-
CTBa, OLICHKA 3aI1acoOB IPOMBICIOBBIX BUOB PbIO U OIpE/eleHUE MyTell palMOHaIbHOrO yIpaB-
JIeHUs pHIOHBIMU pecypcamu 03ep KeHo3epckoro HalMoHaJIbHOTO MapKa.

B xone mpoBeeHHBIX MCCIeI0BAHNN OBUIH MOTyYEHBI PE3YIIbTaThl, UMEIOIINE KaK Hayd-
HOE, TaK U NPUKJIAJHOE NPAKTUYECKOE 3HAUCHHE.

Tak, BHepBble JaHO ONMCaHUE BCEX BUIOB pblO, BcTpeuarouuxcsa B Bogoemax KHII (cu-
CTeMaTHKa, IPUHAJICKHOCTD K (PayHUCTUYECKUM KOMIUIEKCaM, 3KOJIOTHsl, OMOJIOTHYecKue napa-
METpBI), ONIpeiesieH UX pbl00X03sHCTBEHHBIH cTaTyc. [1o cpaBHEHUIO C TOCIeAHEN HHBEHTapU3a-
nueit nxtuodaynsl KHII, nposenennoii B 2000 r., cnucok pel0 HAI[MOHAJIBHOTO MapKa MOIMOJI-
HUJICSI TPEMSI HOBBIMH BHJIaMU — CUHLIOM, CY/IaKOM U KPaCHOIIEPKOM.

Y CcTaHOBIIEHO, UTO 3a MOCJIEIHUE TPUALATh JET B CTPYKType pbIOHOW 4acTH COOOILECTB
ocHoBHBIX 03ep KHII — Keno3zepo u JIekmmMosepo nponu301IIn Cephe3Hble N3MEHEHHUS], BBI3BAHHBIC
KaK IPUPOJHBIMH, TaK U aHTPOIIOTeHHBIMU (pakTopamu. B 000MX BojoeMax 3HAUUTENILHO CHU3U-
JIaCh YMCJIEHHOCTh cura. B o03. Jlekimoszepo B 1980-x rr. mosBUiICS HOBBIN BUJ — JI€lll, KOTOPBIH
B HacTosIee BpeMsl cTall MaccoBoi peiOoi. J[ist 03. KeHo3epo HOBBIM BHIOM CTaJl Cy/laK, MUTPU-
pyroruit o p. Onere u3 03. Jlaga. [IpomMbicioBsiM BuiOM B 03. KeHo3epo cTan cuHel, KOTOPHIi
10 2000 r. BooOI11€ CTaTUCTUKON HE YUYUTHIBAJICS B CBSI3U C MAJIIOUUCIIEHHOCTBIO.

Bnepssie B Oacceline p. Oneru (03. KeHosepo) HaiiieHa U n3ydeHa MOy KpacHO-
nepkH. [loaydyeHHble JaHHBIE CBUIETENBCTBYIOT O TOM, YTO oOuTaBIue B Oacceline benoro mops
B cyOOOpeanbHbIN MepHo/] pbIObI TEIIOBOJAHOIO KOMILIEKCA (CHHEL, KpacHOIEpKa) U CYUTABILIU-
ecsi BBIMEpIIMMU IIpHU nocienyrouieM noxononanuu [bepr, 1935, Hukonsckuii, 1935, Lenkun,
1999] sBnsitoTCs IpeICcTaBUTENSIMU a0OPUT€HHOM MXTHO(AYHbI, COXPAaHUBIIUMHUCS B BOJIOEMAX -
pedyrusax [[IBopsukun, 2014] .

Oco0oe BHMMaHHE ObUIO YJENIEHO HM3y4YeHHIO pAnymky KeHo3epckoro HaluoHaJIbHOTO
napka. Ee yHUKaJbHOCTH OOYCIIOBJI€HA SKOJIOTMYECKUMHU, OMOJOTMYECKUMHM U T€HETHYECKUMHU
O0COOEHHOCTSIMHU Pa3HbIX MONYJSALUN 3TOro Buja. Pamymika oOuraer B 4 03epax HallMOHAJIBHOIO
IapKa pacloyIoKEHHbBIX HEAIEKO IPYT OT IpyTa, HO 110 Pa3Hylo CTOPOHY BoAopaszena CeBepHOro
JlenoBuToro n AtnaHTHYECKOTO OoKeaHOB. ['eorpaduueckast U pernpo yKTUBHAS U30JSLUS PAITY-
mek KHIT nmpuBena k ocoboMy MyTH pa3BUTHS KaKJIOW MOMYJISALUU U 00pa30BaHUIO SKOJIOTHYE-
CKUX (OpM, CUIIBHO OTJIMYAOIIKECs APYT OT Apyra o MHOTUM MapaMmerpam. Tak, Hanpumep, ps-
IymKa 03. Macenbrckoro B IECATKH pa3 KPyIHEE MPEICTaBUTENEH 3TOT0 BUAA U3 COCETHETO 03.
Jlexmo3epo, a OTAeNbHbIE €€ SK3EMIUISPHI JOCTUTAIOT pa3MEpPOB, MAaKCUMAJIbHBIX JIJIS1 TOTO BU/1a
B peruoHe. [ 'eHeTnueckue ucciae10BaHus MoKazaiu OJIM30CTh KPYIMHOU PAMYIIKH HALIMOHAIBHOTO
MapKa C COJIOBELKON PSIMYIIKOM, YTO MO3BOJIIET MTO-HOBOMY B3IJIIHYTh Ha MHOTOJIETHIOIO TPO-
6nemy nmpoucxoaeHus nociuennei. Hanbomnee neranpHo Obla M3yueHa psmymka o3. Jlekmmo-
3epo U cpefia ee oouTanus. B 1996 r. B pesynbrare coBnageHus psjia HeOIaronpusTHeIX (akTOpoB
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B 03€pe MPOU3OIIET JIETHHI 3aMOp PBIOBI — Toru6I0 6omee 90 % MoMyIsAuy PSMYIIKH. Y CTAHOB-
JIEHO, YTO PUCK ITOBTOPEHUS IKOJIOTUYECKOI KaTacTpOo(bl B BOLOEME COXPAHAETCS 10 HACTOSIIEr O
BpPEMEHH.

[TpakTuyeckuii acreKT MPOBEAEHHBIX HAayyHBIX pabOT COCTOSAT B TOM, YTO OHU SIBUJIUCH
COCTaBHOW YaCThIO KOMIIJIEKCHBIX PHIOOXO034iCTBEHHBIX UCCIEIOBAHUN B PETUOHE, a UX
pe3yabTaThl — KOHKPETHBIM BKJIAZIOM B COCTaBJIEHHE PbIOOX03HCTBEHHOTO KalacTpa Bozoe-
MOB ApXaHreiabCKoi o0nacTu.

Briepsbie Obl1a ycTaHOBJIEHA peaibHas pbIOONPOAYKIMS OCHOBHBIX 03ep KeHo3zepckoro
HAIIMOHAJIFHOTO NapKa, PACCUUTAHBI 3aI1achl IPOMBICIIOBBIX BHJIOB PBIO U OIpe/ieieHa HHTEHCHB-
HOCTB JIFOOUTEIBCKOTO U PEKPEALlMOHHOTO PhIOOJIOBCTBA. Y CTAHOBJIEHO, YTO B HACTOSIILEE BpEMs
pBIOHBIE pECYpChI 03€p Ha TEPPUTOPUH NTApKa UCIOJIb3YIOTCS HE pannoHanpHO. [lonynsauu nex-
HBIX IIPOMBICJIOBBIX BUJOB (CHra, LYK U JI€lla) UCIIBITHIBAIOT CUJIBHBIN IIpecc pbIO0IOBCTBA. B
TO K€ BpeMs, 3armachl MEJIKOI0 YacTHKa (OKyHb, IIJIOTBA, YKJIEHKa, epI) U psanymku o3. Kenosepo
Henoucnob3ytoTes. C 2010 r. pe3yapTaThl HAIUX UCCIACAOBAHUI MPUMEHSAIOTCA JUIsl pacueTa
HAyYHO 0OOCHOBAaHHBIX KBOT Ha BBUIOB PHIOBI.

[Tony4yeHHble MaTepuanbl SBIAIOTCSA aKTyaJlbHBIMU HE TOJIBKO Uil KeHo3epbs, HO U U1
npyrux OOIIT kak ¢enepaibHOrO, Tak U perMoHANBLHOrO 3HauyeHus. [IpakTuka mokasana, 4To
0c000 0XpaHseMble IPUPOIHBIE TEPPUTOPHUH SABISAIOTCS HarnOoJee MOIXOASAIIUM MECTOM ISl 3KO-
JIOTUYECKOT0, PHIOOXO3SIICTBEHHOIO U IpYruX BU0B MoHUTOpUHTra. Cioxusmmecs B OOIIT me-
TOJMYECKHE MPUHLUIIBI MOHUTOPUHIA — HENPEPBIBHOCTD, CTAIIMOHAPHOCTh U NIPEEMCTBEHHOCTb
HaOJIIOACHNI — MO3BOJISIIOT MOJTy4YaTh JOCTOBEPHBIN MaTepuai, UMEIOIINI 3HaYeHHE HE TOJIBKO
IUIs 3aII0BE/IHBIX TEPPUTOPUIL, HO U AJIs APYTHX PaiOHOB, B T.4. aKTUBHO 3KCIIJIyaTUPYEMBIX Ye-
JIOBEKOM. A 0c0000XpaHsieMble IPUPOAHBIE TEPPUTOPUHU B CUCTEME MOHUTOPUHIA MOTYT 3aHAThH
KJIIOYEBbIE IO3ULIMHU KaK ATAJIOHHBIE U Haubosee u3ydeHnsle yuactku [CoituH, FOpues, 1996; Hy-
XUMOBCKas u Jip., 1997; Cokonos, Pemernukos, 1997].
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NMPUMEHEHUE UHOOPMALIMOHHbIX TEXHOJIOIMU ANA PA3BUTUA
SKOJIOM'MYECKOIo TYPU3MA HA TEPPUTOPUN
HALUUOHAJIbHbIX NMAPKOB POCCUU

E.A. JPicanoorcyeazosa
POY um. I''B. IInexanosa
Poccus, Mocksa

Abstract. The article outlines the main approaches to the formation of the modern tourist
content will attract the attention of consumers to the natural tourism resources of Russia. The au-
thor offers practical recommendations for the development of eco-tourism in national parks in
Russia.

Key words: eco-tourism, national parks, tourist content, Internet space, sites of national
parks, social networks.

AHHoOTauus. B cTaTtbe u3naratorcs OCHOBHBIE TOAX0/1bI K (POPMHUPOBAHUIO COBPEMEHHOIO
TYPUCTCKOTO KOHTEHTa, CIOCOOHOTO MPHBJICYh BHUMAHUE TOTPEOHUTENeH K MPUPOJIHBIM TYPUCT-
ckuM pecypcaM Poccun. 1IpennokeHsl IpakTUYECKUE PEKOMEHIALUU 110 PA3BUTHIO DKOJIOIHYe-
CKOI'0 TypH3Ma Ha TEPPUTOPUM HALMOHAJIBHBIX apkoB Poccun.

KuroueBrble c10Ba: 3KOJIO0TMYECKUI TypU3M, HALIMOHAJIBHBIE TAPKH, TYPUCTCKUI KOHTEHT,
MHTEPHET-NIPOCTPAHCTBO, CAUTHI HAIIMOHAIBHBIX IAPKOB, COLIUAIIBHBIE CETH.

B Hacrosiiee Bpemst ipo6sieMbl ONYJIsSpU3aLUU IPUPOJHOTO U KYJIbTYPHOI'O Haclenus
Poccuu o 3HaYMMOCTH MPAKTHUECKU CPaBHAIACH € IpobiIeMaMu ero coxpanenus. Popmupona-
HUE U MOJJIEpKaHNE CTOMKOT0 MHTEpeca HacelIeHMsl K MaMsSTHUKaM IPUPOJIbI U1 0CO00 OXpaHsie-
MBIM TEPPUTOPHUSAM CTAHOBUTCSI OCOOBIM BUJIOM JEATEIBHOCTH MPAKTUYECKH BCEX 0OBEKTOB MPU-
POJIHOTO HAacieaus, B TOM YHCIIE€ U HAllMOHAIbHBIX IAPKOB, IJIaBHOM II€JIbI0 KOTOPBIX SBJISETCS
MOMYJISIPU3ALMsL IPUPOABI TIOCPEACTBOM 3KOJOTMYECKOTO ITPOCBEIEHUS U SKOTYpU3MA.

Hanmonaneneie mapku, Kak (opMa OpraHM3alud HPUPOIAOOXPAHHOW AEATEIbHOCTH,
Oosblle CBOMCTBEHHA 3alajHON NMPUPOJIOOXPAHHON cUCTEMeE, Ile B OTIMYUE OT Halleld CTpaHbl
3aMoOBEJHUKOB U 3aKa3HUKOB MPAaKTUYECKU HET. JJOMUHUPYIOT MMEHHO HallMOHAJIbHBIE TAPKH, T]IE
IIPUPOAY HE TOJIBKO OXPAHSIOT, HO M aKTHBHO NOKA3bIBAIOT JIIOASIM. B HacTosmiee BpeMs Typusm
CTAaHOBUTCSI HEOTHEMJIEMON YaCThIO JIEATEIbHOCTH HAI[MOHAJIBHOIO MMapKa, KOTOPBIM OpraHnu3yeT
CIEMAJIbHBIE IPOTPaMMBbl U MapUIPYThI, O3BOJIAIOIINE JIFOAM OTBIXaTh HA IPUPOJE, CO3EpLATh
YHHUKaJIbHbIE JIaHIa(Thl, HAOIIOAATh 32 KU3HBIO JTUKUX )KUBOTHBIX U IIP.

KiroueBoii naeeil HaMOHAIBHOTO MapKa SBJIAETCS YKOJIOTUYECKON TPOCBELIEHUE HACEIIE-
HUS U CO3JaHHE YCIOBHil /Ul PerylupyeMoro TypusMa M oTabixa.® BenmencTsue uero Gonpimas
YacTh TEPPUTOPUH HALMOHAIBHOTO MapKa OTKPBITAa JUIS MOCEUIeHUs, XOTs NpeObIBaHue Ha Hel
TYpPUCTOB CTPOTO perinaMmeHTupyercs. s odecrnieueHus: TypuCTCKOM eATeIbHOCTH Ha TEPPUTO-
pHUM TApKOB CO3/1aeTCsl He0OXouMas TYpUCTCKasi HHPPACTPYKTYpa, MPOKIIAJABIBAIOTCS HKOJIOTH-
YeCcKHUE TPOIIbl, pa3pabaThIBalOTCS MapIIPYThl TYPIIOXO0JI0B, OpraHusyercs padbota Typ6a3. B atoit
CBSI3U BCTaeT BOIPOC 00 opraHu3anuu 3pGeKTUBHON KOMMEPUECKOH eATEIbHOCTH HAllMOHAb-
HBIX IIAPKOB, KOTOpasi HaNpsSMYI0 3aBUCUT OT YHCJIa MOCEIICHNUH, 4TO B CBOIO O4Yepesb CIoco0-
CTBYET POCTY 1I0XOJOB U MOBBIIIEHUIO UX NOMYJIAPHOCTH. Takoi MOAXO[ MOKa ele HE MOTyYuI
HIMPOKOTrO pacIpOCTPAHEHHS B POCCUNCKON MTPAKTHKE.

BonbimHcTBO 0000 0XpaHseMbIx TeppuTopHii PO opreHTHpOBaHbI HA TOCYIapCTBEHHOE
(buHaHCUPOBAaHUE KaK Ha OCHOBHOM MCTOYHHK CBOETO CYIIECTBOBAHMS U MPUYMHOMN 3TOTO SBJIS-
eTcs He TOJBKO HE JKeJaHHWe MEHSTh ycTapeBIIUe (OpPMbI, HO U HE YMEHHUE «IIPOJaBATh» CBOU
MPOJYKTHI U YCIYTH. A Beb MMEHHO POCT TYPUCTCKOTO MOTOKA CIOCOOCTBYET YBEIMUYEHHIO J10-
xoz10B. Tak B 2009 r. HanMOHANBHKI Hapk «HenmoycToyn» (mraT Baliomunr) moceTnu 3,3 MIH.

® 3akon Poccuiickoii ®eneparun «O6 0c060 OXPaHIEMBIX IPUPOJIHBIX TEPPUTOPUSIX», CT. 12.
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e, a HalMOHANbHBI napk «Mocemutu» (mrraT Kamudoprus) - 3,8 min. gen. OmbIT 3THX CTa-
peHIINX HAMOHAJIBHBIX NTAPKOB MUpa JOKa3bIBAECT, YTO DKOJOTMYECKHNA TYPU3M MOKET IPUHO-
CUTb CEPbE3HbIE JOXO/bl U OIIPOBEPIacT YTBEPKACHUE, YTO IPUPOAOOXPAHHAS I€ATEIBHOCTD 110
OIpEICJIEHUI0 YOBITOYHA.

BwmecTte ¢ Tem, a1t TOro 4To0BI HAIIMOHAIBHBIE TTAPKU aKTHBHO TMOCEIAINCH HEOOXOIUMO
HE TOJIBKO MMETh MHTEPECHOE TYPUCTCKOE IIPEIIIOKEHUE, HO U YMETh IpoABUrats ero B MHrep-
HET-TIIPOCTPAHCTBE MOCPEICTBOM 3JIEKTPOHHBIX PECYPCOB.

B aT011 CBSI3M CalT HALIMOHAIBHOIO ITapKa CTAHOBUTCS NPAKTUYECKU CAMbIM Ba)KHBIM HH-
CTPYMEHTOM NPOJIBUKEHUS TYPUCTCKUX BO3MOKHOCTEMN, OJJHAKO HAIMUYKUE caiiTa — 3TO €ILE HE pe-
HIeHHe MpoOsIeMbl MPOJBMKEHUS, TaK KaK €ro HAlOJHEHUE WJIM, TaK Ha3blBaeMbId TYpUCTCKUMN
KOHTEHT, B JAaHHOM CJIy4ae UTpaeT PEeIaloylo pojib, Ha KOTOPYIO ClIeAYeT 00paTuTh 0c000€e BHH-
MaHue.

BupTtyanbHOCTE MUPOBOM 3KOHOMHMKH — 3TO MOPOXJIEHHE BUPTYaJBHOTO K€ crocoda
MbliuieHUs. Oco0yro polb B CUCTEME HOBOM BUPTYaJIbHON PealbHOCTU UTPAeT MHTEPAKTUBHOCTh
— OJIHO U3 BOJXHEUIINX MOHATUI HOBOW BUPTYAJIIbHOM d110XH. VIHTEpaKTUBHOCTH B ONPECICHHON
CTEINEHH CIIOCOOCTBYET MMHUTALMU MOMJUHHBIX YyBCTB M SMOLUH, KOTOPbIE MOT'YT IEpPEKUBATh
I10JIb30BATEIM CETH, BKJIIOYAsCh B UHTEPAKTUBHOE JIEHCTBUE (TOCEIIasi BAPTYyaJIbHbBIN My3el Uiu
coBeplIasi BUPTYaIbHYIO 3KCKYPCHIO).

[Touemy ke MHTEPAKTUBHOCTH TaK BOCTpeOOBaHA COBpEeMEHHBIM morpedurenem? Jleno B
TOM, YTO B IIEpEHACHIILIEHHOM HH(pOpMaIueil MeAniHOM IPOCTPAHCTBE JUIsl TOTPEOUTENIs CHUXKA-
€TCsl 3HaYMMOCTh caMOil HH(pOpMaIuy, IPEICTaBIEHHON Cyx0 U nparmMaTuuHo. OH HYX/JaeTcs B
HOBOH (popme nogauu nHpopMaluu, Kotopas Oblaa ObI HE TOJIBKO JIJAKOHUYHON U OHATHOM, HO U
HMOIMOHATBHO HACHIIIIEHHOW, YeTO0 HE BO3MOXKHO JIOOUTHCS TPAJUIIMOHHBIME crioco0amu. B sToi
CBSI3U COBpEMEHHas (hopMa KOHTEHTa MpUoOpeTaeT KaueCTBEHHO HOBOE 3HaueHue. KauecTBeHHbII
Y XOPOIIO BOCIPUHUMAEMBIN ayIUTOpUEN KOHTEHT — OCHOBA JIIOOOr0 COBPEMEHHOr0 MH(pOpMa-
LIMOHHOTO pecypca. [Ipodiaema kaueCTBEHHOr0 KOHTEHTA BECbMa aKTyajIbHa U 17151 (GOPMHUPOBAHUS
TYPUCTCKHX WH(POPMAIMOHHBIX pecypcoB. B 0coOeHHOCTH eciii mMpUHUMATh BO BHUMAaHHE TOT
(baxT, 4TO TYPUCTCKHUI IPOYKT HEOCSI3aeM M BOCIIPMHUMAETCS OTPEOUTEISIMHU Ha JTAIle €ro Mpo-
JBIKEHUS KaK COBOKYITHOCTh HH(OPMAITH O TYPUCTCKOM 00BEKTE (Type, SKCKYPCHH H TIp. ).

B nanHOM ciiyyae HeKaueCTBEHHBIM KOHTEHT MOTPeOUTENIIMU MO0 BOOOIIE UTHOPUPY-
eTcsl, TMO0 BOCIPUHUMAETCS KaK HEKaueCTBEHHBIM MPOJIYKT. 3AeCh cleAyeT NOTYePKHYTh, UYTO
CJIO’KMBILIEECS] HETAaTUBHOE BIIEYATIICHUE aBTOMATUYECKU IIEPEHOCUTCS HA PEalIbHBINA TYPUCTCKHIM
MPOJYKT.

OTcrozia BBITEKAIOT aKTyallbHbI€ BOIPOCHI: KAKUM JIOJKEH ObITh COBPEMEHHBIH TYpHCT-
CKUI KOHTEHT U Kakas MH(OpMalus Ipeke BCEro HHTEPECYeT MOTpeduTeNel TypuCTCKOIro Ipo-
IYKTa.

[Toxg konmenmom (OT aHrII. CONtENt — conmepxkanHue) 0OBIYHO MOHUMAIOT HATIOTHEHUE JJICK-
TPOHHOTO pecypca (caiita). KoHTEeHT caliTa COOTHOCHUTCS C €ro Ju3aiiHOM Kak coaepxaHue ¢ Gpop-
MO ¥ 0OBIYHO MPECTABIIAET COOOM TEKCT, KAPTUHKU U MY3BIKY.

KOHTEHT NPUHATO NETUTh Ha YHUKAJIBHBIN, OTCYTCTBYIOIUI B IIOUCKOBBIX CUCTEMAaX U HE
YHUKaJIbHBIA. YHUKaIbHOCTh KOHTEHTA MPOBEPSETCS METOJIOM KOHTEHT-aHaJN3a C MOMOIIBIO
crienuaIbHbBIX cepBucoB (antiplagiat.ru, copyscape.com u mp.).

CtpyKTypa 1 CyIIHOCTh KOHTEHTA OLICHUBAETCS KaK MOMCKOBBIMU CUCTEMAMHU (TIOMCKOBHU-
KaMH), TaK ¥ 10JIb30BaTeNsIMu. [IepBble — MOMCKOBHKH, LIEHAT YHUKAJIBHOCTH (OTCYTCTBHE JIyOsen
B JIPYT'HX MMOMCKOBBIX CUCTEMAaX) M CTENIEHb ONTUMHU3UPOBAHHOCTH KOHTEHTA MOJ] TOUCKOBBIE 3a-
IIPOCHI MOJIb30BaTeNEN. BTOphIE — MOIB30BATENN, LEHAT KAUECTBO KOHTEHTA: JIETKOCTh BOCIIPHS-
TUS UH(OPMAaLIUK, COOTBETCTBUE CBOEMY 3aIlpOCy, aKTyaJbHOCTh MH(OPMALIMHU U CIIOCOOHOCTH
BOBJIEYb I10JIb30BATENS B IUCKYCCHIO.

BMmecre ¢ TeM KOHTEHT MO>KHO TpYNIUPOBATh MO BUAY OM3HECA WM HANPABICHUIO MPO-
(beccroHambHON AEATENbHOCTH KOMIAHWU. Takoil KOHTEHT NMPUHITO CYUTATh CHEIMATU3UPOBaH-
HBIM, TaK KaKk OH OTpaxkaeT Mpo(eCCHOHATIbHYIO WM OTPACIIEBYIO CEIU(UKY, a, CJIET0BATENbHO,
TpeOyeT 0COOBIX MOAXO0I0B K (HOPMUPOBAHUIO U IPOIBHKEHHUIO.
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Typucmckuii Konmenm — 310 00BIYHO COJIEPKAHNE TYPUCTCKUX AJIEKTPOHHBIX PECYPCOB:
CalTOB TYPUCTCKUX aIMUHHUCTPAIIU, TYPUCTCKUX KOMITAHUM, TYPUCTCKUX OPTAJIOB, CAUTOB MY-
3€€B, My3€€B-3aIl0BEJHUKOB, HALIMOHAJIbHBIX [1aPKOB, TOCTUHMIL, U APYTUX NPEANPUITUN U Opra-
HU3ALUN, COCTaBIISIIOIIMX PA3JIMYHBIE CEKTOPA TYPU3Ma U TOCTEIIPUUMCTBA.

Bce 3T cyOBEKTHI TypUCTCKOTO OM3HEca MpU3BaHbBl HHPOPMHUPOBATH MOTPEOUTENEH, a
3HAYUT, HYXKJAIOTCS B KAYECTBEHHOM M OPUTMHAJIBHOM KOHTEeHTE. OJJHAKO 3[€Ch BCTACT Ba)KHAs
npobiema, a rzie ero B3sTh, €CIIM BCe OHHM YepratoT WH(GOPMAINIO MPAKTHUECKU U3 OJAHOM U TOH
e 0a3bl, CYIIECTBEHHYIO 4aCTh KOTOPOH COCTABIISAIOT CBEIeHUs, B3sThIe U3 ceT (UHuTepHer)?

BwMmecTe ¢ TeM TOCTOSIHHO OTKPBIBAIOTCS HOBBIE TYPUCTCKHE KOMIIAHUU, KPOME TOTO, HEOO-
XOZMMO HaMOJHATh YK€ CYILECTBYIOLINE U BHOBb MOSBJISIOIINECS TYPUCTCKUE TOPTAJIbL, U OJIOTH.
B Hacrosiiee Bpems IpakTUYECKH HE BO3MOXHO J1I0BOJIbCTBOBATHCSI KOHTEHTOM, COCTaBIEHHBIM
13 MH(OpMaIUK MOJYyYEHHOM O/ KJII0YEBbIE CII0BA, CHOPMHUPOBAHHBIE KaK IIOMCKOBBIE 3aIIPOCHI,
HanpuMep: «Kamuartkay, «Topxok» uimu «IloneHoBo». Takux TEKCTOB B CETH YXKE€ COTHU WIIU
Jla’ke ThICAYM U 3TO, KaK IPAaBUJIO, pepaiiT - MHOTOKPaTHO IiepenrcaHHas O/lHa U Ta ke nHpopMa-
IS, TIPEICTABIISIONIAs, B Ty4IleM cllydae o0Iue CBeAeHUs: 00 00beKTe TypUCTCKOT0 okasza. OHa
HE «3aJeBaeT» NOTpeOUTENs], HCKYIIEHHBIN 110JIb30BaTeIb CETH PAaBHOAYIIHO IpocMOTpuT 10-15
TaKWX UCTOYHHUKOB U YIJIET C HAQJOEBIINX CTPAHUI] CKOpee B ()OPYMBI WIIH JTFOOUTENIBCKUE OJIOTH,
IZIe HET CTaHJapTHBIX OIMCaHU, UICKyCCTBEHHO HaBA3bIBAEMbIX COBETOB, & €CTh JKUBOM U Kpaco4-
HBIM paccka3 o MyTelIeCTBUM, MHTEPECHAs KapTUHKA, IIepejatoIias [eJlyl0 raMMy 3MOLUH U T1e-
pEXKUBaHUM.

[TpuBeneM HECKOIBKO MPaBHI POPMUPOBAHUS TYPUCTCKOTO KOHTEHTA.

1. CozpaBast TypUCTCKUI KOHTEHT, ONMCHIBANTE JIMUHBIN OIBIT MM MULIUTE O TOM, YTO BaM
[10-HACTOSIILIEMY UHTEpECHO. [IpUBETCTBYIOTCS OCTphIE MEpEKUBaHMs, IpKUE BIIeYaTie-
HUS, CMEJIbIE aCCOLMAlH, PEAJIbHBIE CIIy4ald BBIXOAA aBTOPA U3 CIOKHBIX IOJOXKEHUI.
He nmomernraer romMop, Jerkuii capkasm, oopa3Hbie MeTagopsl U 1ake HEKOTOpasi THIIep-
OoJm3anys COOBITUH.

2. TlocrapaiiTech pacKpbITh JETAM U yAEpKaTh BHUMAHHUE MOJb30BATENICH, ONUCHIBAs He-
OOBIYHBIE U MAJIOM3BECTHbIE (DAKThI, 0COOEHHOCTH XOPOIIO M3BECTHBIX JOCTOIPUMEYA-
TEIbHOCTEH, UX CBSA3b C UHTEPECHBIMH JIOAbMHU U COOBITUAMU. JleTanu3anust He TOIbKO
IIO3BOJISIET CEJIaTh MAaTEpUal UHTEPECHBIM, HO U MTOBBIIIACT CTEIEHDb €r0 YHUKAJIbHOCTH
U B TOM YHCJI€ 33 CUET UCIOJIb30BaHUsI HOBBIX KJIFOUEBBIX CJIOB.

3. OOGHOBIAS TYPUCTCKUI KOHTEHT, LIMPE MCIOJIb3YHTe HOBOCTHOM DS, T.€. OOJbIIE Mu-
IIUTE O HOBBIX COOBITHUSIX M PA3HBIX MEPOIPHUATHSIX.

4. Illupe ucnonb3yiiTe TeMaTHUECKUE PYOPHKH KaK IIOCTOSTHHBIE, TAK U Iiepuonueckue. Te-
MaTU4€eCKHe OJ00OPKHU MTPUBJIEKAIOT BHUMAaHUE LIEJIEBBIX IPYIII OJIb30BaTENEN, KOTOpPhIE
B IOCJICZICTBUU MPUBSA3BIBAIOTCS K PECYPCY U ITOCTOSTHHO XKAYT MPOJI0JKEHHS CBOE0Opas3-
Horo MHTepHeT-cepuaina.

5. CpnenaiiTe KOHTEHT OoJiee HarIsIIHBIM. B cOBpeMEHHOM BBICOKOTEXHOJIOTHYHOM MHUPE BU-
JICOKOHTEHT, IpeIaralouiiil MUPOKUN BU3yaJbHBIA psJl BOCIPUHUMAETCS MOJIb30BaTe-
asMH ObIcTpee U Jydine. Buneopsa HeoOXOAMMO CONPOBOX/IAaTh TEKCTOM HE TOJBKO B
LeJISIX TIOSICHEHHUS, HO U JIJIsl YIPOIIEHMsI TOMCKa MHPOpMAINH, TaK KaK KJIIOUEBbIE CJIOBA
OyZAyT JeTKO CUUTHIBATHCS TIOMCKOBBIMU CUCTEMaMH.

6. Kax M0XHO 00JIbIIIE NCTIOTB3YNUTE TOTB30BATEIBCKAN KOHTEHT, KaK C HENbIO MOTydSHHS
JOTIOJTHUTENbHON HMH(pOpPMALUK, TaK U C LEJbI0 MPHUBJICYEHUS HOBBIX IMOJb30BaTEICH.
Pacckaspl 1 KOMMEHTapUM peabHBIX JIIOJEH CIENaoT pecypc HHTEPECHBIM U JKHUBBIM C
OJTHOW CTOPOHBI, a C JIPYroil OHM J1aJyT HOBYIO MH(POPMALIMIO O HOBBIX MapIIpyTax, Ty-
PHUCTCKUX 00BEKTaX, COOBITHIX U MMPOYMX aTTPAKLUAX, OJlaroaps ueMy MOKHO TOJTYYHUTh
MOJIE3HYIO, a MOPOH U YHUKAIBbHYIO HH()OPMAIIHIO.

7. CnpenaiiTe KOHTEHT CO/IepKAaTEIbHBIM M B TOM YHCJIE 3a CUET MPUMEHEHHUS! HAy4YHOT' O MOJI-
xoza. Mcropus, reorpadus, IutepaTypa, €CTECTBO3HAHHUE, KyJIbTYPOJIOTHS, SKOHOMHUKA U
Ipyrue o01acTh HAyyHOTO 3HAHMS JOJDKHBI CTaTh OCHOBOM JUIsl pa3BUTHUSL TYPUCTCKOIO
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KoHTeHTa. CienyeT NOHUMATh, YTO CTATyC I0JIb30BATEIEH IOCTOSTHHO PACTET, U COBpE-
MEHHBIE TyTEIIECTBEHHUKH XOTAT y3HaTh O0JIblIe 00 N3BECTHBIX 0OBEKTaX, & B 3TOM CIIy-
yae 06e3 nccie0BaHuil He 00OHUTHCH.

8. HeoOxoaumo co3aaBarh yClIOBUS Ul MHTEIPUPOBAHUS TYPUCTCKOTO KOHTEHTA B COLU-
aNpHbIe ceTH. B 3101 cBsI31 co3aanubiii B TWitter mpoduib nprBIIeUET TOMOTHUTEIBHBIX
nocerureneil. B Facebook serko npoaBuraTe HHTEpPECHBIN U HECTAHAAPTHBIH KOHTEHT.
Ha mnargopme Google Plus moxHO 3()(eKTHBHO KOMMEHTHPOBATh CO3IaHHBIH TYpPHCT-
CKHI KOHTEHT.

B oTHOMmIEHUY BBIOOpAa METOOB U MOIXO0B K (POPMUPOBAHHIO JIFOOOTO MaccuBa UH(Op-
MalMM Ba)KHO YETKO OIPEAEIUTh KIH0UeBble OpUEHTUPbI. OOBIYHO OHU BBICTPAUBAIOTCS C YUETOM
noTpeOHOCTE OCHOBHBIX TPYII MOIb30BaTeneil nadopmaruu. Ha cerogus cpenu riaBHBIX OpH-
€HTUPOB MO>KHO BBIICIUTH JBa: JOCTOBEPHOCTb M AOCTYNHOCTb. M1 Kak HM CTpaHHO JIHMIUPYET
cB00OO1a focTynal

B ciiyuae ¢ TyprCTCKUM KOHTEHTOM 3TOT BbIOOp HE cityyaeH. JItoiu XOTAT ObITh IpHUYacT-
HBIMU K ero (JopMHpPOBaHHUIO Ha BcexX ATanax. COBpeMEHHOTO MyTEIIECTBEHHUKA YK€ HE YCTpau-
BAaeT POJIb IACCUBHOTO MOTpeOUTEN MH(MOPMALIMK OH CaM aKTUBHBIM y4aCTHUK Npouecca GopMHu-
poBaHust ”HPOPMALIMOHHOTO pecypca. Ero coBeTsl, KoOMMeHTapuu, ()OTO- ¥ BUJCOCIOKETHI, CXEMBI
TYPUCTCKUX MapLIPyTOB, PacCKa3bl U HAOJIOJCHUS CTAHOBSTCS KUBOM OCHOBOH (hOpMUpPOBaHMS
HMHTEPECHOTO KOHTEHTA, (POPMHUPYIOLIErocs 10 MPUHIUIY UHTEPAKTUBHOCTH, TO €CTh BKJIFOUEH-
HOCTH B coObITHE. TYpUCTCKUI pecypc WU ero 4yacTb (POpMUPYETCS CHU3Y CAMUMH I10JIb30BaTe-
JSIMH JUIE COOCTBEHHBIX HYXKJ C Y4ETOM OCOOCHHOCTEH BOCHPHATHS MH()OPMAIMH EIEBBIMU
rpynmnamu. Takum 06pa3zom, peau3yercsi CTpeMIIEHHE K caMOpealln3aliiy, 1, Ipexk/ie BCEro yepes
co00IIeCTBa «II0 HHTEPECAM).

Crnenyer Takxe y4ecTb, YTO COBPEMEHHOE ITOKOJIEHUE, YaCAMHU ITPOBOSAIIEE BPEMS B CETU
BECh CBOI BUPTYAJIbHBIH OIBIT AKTUBHO IIEPEHOCUT B «PEAIbHYIO» KU3Hb, a 3HAUUT, CO3EpLIAHUE
COJIEPKATEIIBHOTO U MHTEPECHOI0 KOHTEHTA B COBOKYIIHOCTH C COBPEMEHHBIMM TEXHOJIOIMYE-
CKHMMH BO3MOYXKHOCTAMHU Oy/IET CIOCOOCTBOBATh CO3/JaHUIO HOBBIX METO/10B, [10/IX0/10B U IIPUEMOB
K (h)OpPMUPOBAHMIO HOBBIX BUJIOB HH(OPMALIMOHHBIX PECYPCOB.

B cBoro ouepens GpopMupoBaHHE HOBOTO MHCTPYMEHTAPHS MO3BOJIUT CO3AaBaTh HH(OP-
MalMOHHbIE TEMAaTUYECKUE PECYPCHI HOBOI'O TUIIA, IOCTPOECHHBIE HE TOJIBKO Ha 3PEIMILHON BU3Y-
aJIbHOM MH(poOpMaIUK (IIPUBJIEKATEIbHON KapTUHKE), HO U Ha BO3MOXHOCTU KOHTEHTa PacKpbl-
BaTh HOBbIE MHTEIJICKTYaJIbHbIE TPaHH, TOAYEPKUBAThH TITYOUHHBINA CMBICIT IIPOLIECCOB U SIBIICHUH,
BBICTPAauBaTh IIEHHOCTHbIE OPUEHTHUPHI.

Hcnonb3ys unpopmanuto MHTepHeT-nopTana MHUHUCTEPCTBA MPHUPOJIHBIX PECYpPCOB U
skojoruu PO - www.zapoved.ru, MO>KHO 03HAKOMHUTBCSI CO BCEMU UMEIOIIIMMUCS AJICKTPOHHBIMH
pecypcamMy HallMOHAJIBHBIX NMapKoB P®D, KOTOpbIX B HacTosee BpeMs 47 U CIENaTh BBIBOJABI O
MIOJIHOTE U KaYEeCTBE MPECTABIEHHOT0 Ha HUX CIIEHUATM3UPOBAHHOIO KOHTEHTA.

B pesynbprare nzydeHue 3J€KTPOHHBIX PECYPCOB HALIMOHAJIBHBIX TapkoB PP MoxHO cre-
JaTh BBIBOJ, YTO OOJIbIIASl X YACTh YK€ UMEET CBOM JIOCTATOYHO Pa3BUTHIN JEKTPOHHBIN pe-
cypc. MeHb11ast yacTh HapKkoB, 00pa30BaHHBIX B MOCIEHHUE TO/Ibl, UMEIOT HE 1I0CTaTOYHO UH(}OP-
MaTHBHBIC CalThl, JIMOO BOOOIIE HE MPEJICTABIICHBI B CETU COOCTBEHHBIMH PECYpCaMU, a UMEIOT
TOJIBKO CBOIO CTPAHHUYKY B CETH.

JleTanbHplil aHAIU3 CATOB HAllMOHAIBHBIX MapkoB Pd mokasai, 4To MHOTHE U3 HUX HUC-
MOJIb3YIOT TPAaMOTHBIE ¥ MHTEPECHBIE HAXOKU B 00JIaCTH peleHus crenranu3upoBannbix IT- 3a-
J1a4, UCTIOJIb3YIOT MEPEI0OBOM OMBIT U MHUIIMATUBY 3aMHTEPECOBAHHBIX COLMANIbHBIX TPYIII, Hapa-
LIMBAIOT CBOM TEXHUUYECKNE U TEXHOJOTMYECKUE BO3ZMOKHOCTH. Pe3ylbTaTel aHaIN3a 3JIEKTPOH-
HBIX PECYPCOB HaI[MOHAJIbHBIX TapKoB P nanu BO3MOKHOCTDH BBISIBUTH OCHOBHBIE ()aKTOPbI, CHU-
JKaloIIMe WIM TOBBIIIAIOIINAE AaTTPAKTUBHOCTH 3JIEKTPOHHOI'O pecypca HAlMOHAJIBHOIO Iapka
(Tabmuma 1).

Ananu3 GakTopoB, BIMSIONMX HA aTTPAKTUBHOCTH CAUTOB HAIIMOHAJIBHBIX MMAPKOB MOKa-
3aJl, 9YTO Ka4yeCTBO M aTTPAKTUBHOCTH CHELMAIU3UPOBAHHOIO TYPHUCTCKOTO KOHTEHTA SBIISETCS
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BeChbMa Ba)KHBIM KOMIIOHEHTOM, YTO, B CBOIO ouepelb TpeOyeT npuMeHeHus 3P (HEKTUBHBIX U CO-
BPEMEHHBIX MOJXO0A0B MPH €ro (GOpMHUPOBAHHH.

Tabnuua 1 — ®akTopkl, BAUAIOIME HA ATTPAKTUBHOCTh CAHTOB HALMOHAIBHBIX HApKOB®

SITOJTHBIX U TIP. )

Ne @DakTOphbl, MOBBIIAIOUINE ATTPAKTUBHOCTh CalTa DakTOphl, CHUXKAIOIINE aTTPAKTUBHOCTD caiiTa
1 Hanngne cnennansHOro paszaena, pacKpbIBalo- OtcyTcTBHE CHENNATBPHOTO TYPUCTCKOTO KOHTEHTA,
" | mero TypuCTCKHE BO3MOYKHOCTH caiTa c(OpPMHIPOBAHHOTO B OTAEIBHEIHN pa3gen: Typusm.

MHTepecHbIl MHTEPaKTUBHBIM KOHTEHT U B 4acT- | HuU3koe kauecTBO CeUaIu3UpOBAHHOIO TYPHUCT-
2 HOCTH IPIMEHEHHE KPEaTUBHBIX MAPKETUHIOBBIX | CKOTO KOHTEHTA: HEJOCTaTOYHAs HHPOpMaus 00
" | moIX0I0B IPH MPOIBMKEHUH TYPUCTCKUX OOBEK- | SKOJOTMYECKUX TPOMAX, TYPUCTCKUX MapUIpyTaXx,
TOB, MapUIPYTOB, HKOJOTHUECKUX TPOI U TIp. Typ0a3ax, CTOSHKax H Ip.
3. | ViHTepakTHBHBIC KapThl He3anongHeHHbIE CTpaHUIIBI
. CchInKY Ha HECYILIECTBYIOIIME JIOKAIUHU, aapeca, 0-
4. | IIpoBeneHne KOHKYPCOB Ha caiTe yu yromt 1, anpecs, A
KYMEHTBI
5. | Hannume onpocHBIX MOyJIeit HeanantipoBaHHbIN KapTorpaduuecKuii MaTepuan
o He nonHeIii nepeBoy MaTepuanoB caifTa Ha MHO-
6. | Wurerpamus caiita B COlMaiIbHbIC CETH
CTpaHHBIE A3bIKU
. Bounbime 00beMbl HECTPYKTYpHUPOBaHHOH HH(DOP-
7. | Ilo3HaBaTenpHbIE pa3eibl HA caiiTe TPYKTYPHP $op
Manuu
8 IIpenyosxeHre HHTEPECHBIX TYPOB (TPUOHBIX, Co3nanue caiiToB Ha N1abIOHHBIX MIHTEpHET-IL10-

mrajJgKax

CCBUIKM Ha aBTOPUTETHBIE SKOJIOTHUECKHE Opra-
9. | mmsanuu (Hanpumep WWF — BeemupHsrii ¢poHT
JTUKOW TIPUPOJIBI)

[Ipeobnananme 3eIeHBIX U (WIK) TOTYOBIX TOHOB B
JIN3aiHEPCKOM PEIIEHUU CcaiTa

11. | 3-D maHopambl OOBEKTOB

12 Kpacousslii 1 BEICOKOKa4eCTBEHHBIH (pOTO- 1 BU-
JIC0-MaTepral C BBICOKUM Pa3pelICHHEM
Aynno-conpoBoxaeHue (y HEKOTOPBIX Halno-
HaJIbHBIX NAPKOB €CTh CBOM T'MIMH)

14. | YnoOcTBO HABUTAINH TIO CATy

15. | AxryanpHas U oOHOBIIsIeMass WHPOPMALIUS

16. | BupTyampHBIC SKCKYPCHU M BUPTYaIbHBIN My3ei
17 JlocTy K 37IeKTpOHHOMN Ta3eTe HalMOHAJIBHOTO
napka

Wudopmanns o Toukax, ¢ KOTOPBIX OTKPHIBAIOTCS
Jy4duire BUJpI Ui poTorpadupoBaHust

HeynauHsle 1iBeTOBBIE pelIeHUs B 007IacTH Tu3aiiHa
caiita

10. OTtcyTcTBUE YETKON M JIOTUYHON CTPYKTYpHI caidTa

Ilroxast HaBUTamus

OwmunoOKU B TEKCTE

13. Ycrapesmas nHQOpMAITHS

18.

ICocTaBneno 110 yKpyIHEHHBIM PE3yJIbTATaM aHAIIM3a CANTOB HAMOHAILHBIX IAPKOB PD)

Crnenmyer Takke OTMETHTb, YTO 3HAYUTEIBHYIO POJIb B TPOJBHKCHUU TYPHUCTCKOTO IMPO-
JYKTa HAI[MOHAIBHBIX MAPKOB WIPAECT CTEINCHb WHTEIPUPOBAHHOCTH JJIEKTPOHHBIX PECYPCOB
HaI[MOHAJILHBIX TTAPKOB B COLUAIBHBIC CETH. Pe3ybTaThl aHAIM3a B3aUMOCBSI3H SJICKTPOHHBIX pe-
CYPCOB HAIMOHATBHBIX MTAPKOB C MOMYJISIPHBIMHU COIICETAMH MMOKA3aJIH, YTO TOJIBKO 25 CaiiTOB MH-
TErPUPOBAHBI B COIMAJIBbHBIC CETH (B Kom4yecTBe OT 1 110 7), TONbKO 11 U3 MHTErpUPOBAHHBIX B
COIICETH PECYPCOB UMEIOT MOJTHOIICHHBIE TPYIIIBI U MOIACPKUBAIOT MOCTOSTHHBIC KOMMYHHUKAIIHH.
[Tpu aTOM GItoT Bezet Tosbko oauH cait (HannonansHoro mapka «Pycckas Apkrukay, http://rus-
arc.ru) ¥ TOJIbKO OJIMH PeCypc MpeaaracT HHTEPECHOE MPHIoKeHue 11t cMapTdona (Harmonans-
HbIi apk «Kypiickas kocay, http://www.park-kosa.ru/).

CaMbIMH TIONYJISIPHBIMH  COIICETSAMH U HAIIMOHAIBHBIX MapkoB P®d sBistoTCs ceTw:
«Bxonrakre» - 90% , «Facebook» - 72% , «Twittery» - 63%.
KadecTBeHHBIN aHAIN3 MPOJABUTAEMOT0 B COICETSIX KOHTEHTA MO3BOJIIET 3aKIIOYHUTh, YTO CETh
«MHCTarpamy, MpeICTaBISFOIIYI0 OTPOMHBIC BO3MOXKHOCTH JUISI TOMYJIsIpU3aiuy oToMaTepraia
1 (hOpMUPOBaHHSI BU3yaTbHBIX 00Pa30B MPUPOJIBI Y MACCOBOTO MOTPEOUTEISI, HCIIOIB3YIOT TOJIBKO
3 pecypca. Bce 3TO TOBOPUT O TOM, YTO TEXHOJOTHH MPOABHIKEHHS TOBOJILHO CHEIM(DUIHOTO
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MPOAYKTa HAllMOHAIBHBIX MapKoB Poccuu ToIbKO (hOPMUPYIOTCS U, KaK MOKa3bIBaeT aHAIN3, He-
JOCTaTOYHO aKTUBHO.

B 3axitoueHue Henb3s HE OTMETUTD, YTO TaKas «3aJep’KKa B pa3BUTUM) HETaTUBHO CKa3bl-
BAETCs HA KOMMEPUYECKUX BO3MOXHOCTSIX HALIMOHAIBHBIX IAPKOB, INIABHOW 3a7aueil KOTOPBIX sB-
JSeTCs yCHElIHas MOMyIsipU3alysl IPUPOAHOrO HACIIEAUs CTPAHBI.
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2. AkxtyanbpHBIC TPOOJIEMBI H3yYEHUS TYPUCTCKUX pecypcoB PD Ha OCHOBE MpUMEHEHUS CO-
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E.A. — M.: U3narensctBo, 2012.
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AHANN3 NPUPOAHBLIX MOKA3ATENEA KOM®OPTHOCTU TOPOACKOW CPEbI
(HA MPUMEPE rOPOLJA CAPAHCKA)

T. A. Jloneauesa, B. B. Anuxun
OI'bOY BIIO «MTI'Y umenu H.I1. Ozapesay,
Capanck, Mopoosus, Poccus

THE ANALYSIS OF NATURAL INDICATORS OF COMFORT OF THE URBAN ENVI-
RONMENT (ON THE EXAMPLE OF THE CITY OF SARANSK)

T. A. Dolgacheva, V. V. Anikin

FGBOU VPO "MSU of N. P. Ogarev",
Saransk, Mordovia, Rossia
V. V. Anikin e-mail: anikin.vva@ya.ru, T. A. Dolgacheva e-mail: tdolgacheva@ya.ru

Abstract. Considered a relevant evaluation of comfort of living of the population in the
city. The methodology of estimating the natural comfort of living of the population with extensive
use of GIS-technology.

Key words: urban environment, the quality of living of the population, natural environ-
ment.

AnHoTanus. PaccMaTpuBaeTcs OMH U3 aKTyaJdbHBIX BOIPOCOB OLEHKHM KOM(pOPTHOCTU
IIPO’KMBaHUS HaceleHus B ropoje. Ilpeacrariena MmeToamka OLEHKH IPUPOJHONH KOMPOPTHOCTH
IIPOYKUBAHUS HaceJeHUs ¢ IUPOKUM uctosibzoBanueM [ MIC — TexHonoruii.

KiroueBble ci1oBa: ropojckas cpesia, KoMOPTHOCTh NPOKUBAHUS HACEJICHUs, IPUPOJI-
Has cpefa.

C pocTom ypOaHHU3aIIMU HA OTHOCUTEIIEHO HEOOJBIIINX TOPOACKUX MTPOCTPAHCTBAX YCHIIU-
BalOTCS HETaTUBHBIE MTOCIEACTBHS 000CTPEHHUS B3aMMOOTHOIIIEHUH MEX /Ty 0OIIECTBOM U IPUPOJI-
Holt cpenoit. Coznanue KoM(pOPTHOM cpebl 0OOUTaHUS BCETia ObLIO M OCTAETCS CaMOW BaXKHOU U
3HAYUMOM 3aJauelt A yenoBedecTBa. Bee, 4To HEOOXOAMMO IS 3TOTO, YK€ JaBHO MPUIYMaHO
¥ XOPOIIIO MPOBEPEHO, HO PEATbHOCTh TAaKOBA, YTO Y€M OOJIBIIE MBI CTApaeMCsI U3BMEHUTH CPEy
obuTtaHus, TeM OoJbllie TpUUKHsIeM Bpen camuM cebe [AnukuH, 2004; Anukun, 2007]. Eciou
paHbllle OCHOBHOM 3a/1aueil ONTUMHU3AINH Pa3BUTHUS TOPOIOB ObUIO CACPKUBAHHUE X HEYIPABIIS-
€MOT0 MPOCTPAHCTBEHHOT'O, XO3SIMCTBEHHOTO U JIeMOTpaduiyeckoro pocra, TO Ha COBPEMEHHOM
sTane Bce 00Jiee aKTyalbHBIMH CTAHOBSITCSl PEIICHUE COIMMAIBHBIX U AKOJOTHYECKUX MpoleM, a
TaKkke pazpaboTKa MEPONPHUATUH MO YIYUIICHHUI0O KOMGOPTHOCTH MPOKUBAHUS HACETCHUS U HX
BHenpenue [AnukuH, 2004; [opOyHoBa, 2006].

[TpoGieMe TopoCKOil cpeibl MOCBSIIEHO MHOXKECTBO paboT. MIX KOJIMUECTBO yBEIHUMBA-
€TCs 10 MEpPEe TOr0, KaK YXY/IIIAETCs] COCTOSIHUE TOPOACKOMN Cpejibl, BRBI3BAHHOE CTPEMUTEIbHBIM
POCTOM TaKHX COCTABISAIONMINX YpOaHU3ALUU, KaK MPOMBIIIIEHHOCTh U aBTOTPAHCTIOPT [ AHUKHH,
2014].Dkomnorus 4enoBeKa JIeNiaeT akIeHT Ha TeX CBOWCTBAaX FOPOJICKOM Cpelibl, KOTOPhIC OIpe/ie-
JSIOT TOPOACKOM 00pa3 ®u3HU. Takoi MoAX0/1 MO3BOJSET CYMTATh KPUTEPUEM KauecTBa TOPOJI-
CKOM CpeJibl CTENIEHB yIOBJIETBOPEHUS Pa3HOOOPA3HBIX TOTPEOHOCTEH rOpOKaH.

KoM(popTHOCTh XKU3HU — 3TO CHCTEMa OIEHOK YCIOBUH >KU3HEIESATEIBHOCTH, KOTOPHIE
(GhopMHUPYIOTCS Ha OCHOBE YAOBJIETBOPEHHUS MOTPEOHOCTEH UYeIOBEKa MM HaceleHus. Tak Kak
OlIeHKa KOM(OPTHOCTH TPOKUBAHHSI HOCHUT, 0€3yCIIOBHO, CYOBEKTUBHBIM XapakTep, €€ 3HAYu-
MOCTh He ClieyeT npeymenbinath [ Bauesa, 2010; Usnuesa, 2014; CxBopiosa, 2014].

CnoxxHOCTh MPOOIEMBbI OLIEHKH KOM(OPTHOCTH MPOKMUBAHUS HACENCHUS ONpeaemsieTcs
JBYMSI TJIAaBHBIMH aCTIEKTaMU: a) OOoJIbIlIasi Macca U Pa3HOPOJIHOCTh WH(OPMAIUU TIO COCTOSTHHIO
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KaK MPUPOIHOM, TaK U SKOJIOTMYECKON cpelibl; 0) MHOXKECTBEHHOCTb U Pa3HOXapaK TEPHOCTH 3a-
npocoB nmorpedbuteneii [[lonrauesa, 2007]. Ipu oreHke KOMPOPTHOCTH MPOKMBAHKS HACCICHUS
ObUIN y4TeHBI 0cOOEHHOCTH (POpPMHUPOBAHUS TOPOJICKOM cpeapl CapaHcka, a TaKKe MPUMEHEHBI
HOBBIE METOJIOJIOTUYECKHE MOAXO0/IbI C UCIOIB30BAHUEM OT/IEIbHBIX COCTABJISIIOIINX CYLIECTBY-
IOUIMX METOJUK ¥ IIMPOKUM MPUMEHEHHEM T€OMH(DOPMAITMOHHBIX TEXHOJIOTHH I OLIEHKU T'O-
poackoii cpezpl [[Joaragesa, 2006].

OrneHka IpUPOIHOTO MOTEHIIMAIA HEBO3MOXKHA 0€3 KaueCTBEHHOTO KapTorpaduyeckoro
MaTepuana, Mo3BOJSIOUIET0 0XapaKTePU30BaTh CIOKHBIN MPUPOAHBIA KOMILIEKC TOPOJICKOHN Tep-
puropun [Hexaesa, 2004]. IIpupo1HO-3KOIOTUYECKUN OJIOK SIBJISICTCS OJHUM M3 OCHOBHBIX B
OllIeHKe KOM(OPTHOCTH MIPOKUBAHUS HaceleHus B ropoje. [IpuueM ecinu cocTosiHue 3arpsi3HEHUS
OKpY’KaloIIe cpebl MOABEPKEHO PErySIPHOMY M3MEHEHHIO, TO TpaHc(opMaIust IpUpOIHBIX
YCIIOBHI 3aTparuBaeT BEChbMa JUINTEIbHbIN epuo [ AnukuH, 2014].

Ha nmepBoM sTane paGoThl MPOBENIN SKCIEPTHYIO OIIEHKY MPUPOIHBIX MMOKa3aTeseld KOM-
(dbopTHOCTH TOPOJICKOM cpefbl (Tabu. 1), 3aTeM y4iIu reojIorThdecKkue 0COOEHHOCTH TEPPUTOPUU
ropoJia ¥ MOCTPOWIIN KapTy-CXEMY PallOHHpPOBaHUS TEPPUTOPUU IO OJArONPUATHOCTHU I'€0JIOTH-
YECKUX YCJIIOBUM JUIsl CTPOUTENHCTBA.

Tao6nunal— CBoxHast 9KCIIEPTHAS OLICHKA IIPUPOTHBIX NIOKa3aTelNeil KoM(pOPTHOCTH FOPOICKOM Cpebl

KommnoHeHTHI 3HaveHUs] NPUPOJHBIX NOKa3aTeeil (0a/1/1bI YCI0BHOI OLEHKH)
NPHPOJHOI
Cpeanl Heynosnerso-pu- JuckomdopTHsIii (2) VY 10BNETBOPUTEIIBHBIH OTHOCUTENBHO
teapHbii (1) 3) xopounii (4)
I'eonoruueckoe AnroBuaneHble | AJUTIOBHATIBbHO-(UIOBHO- | O3epHO-JIETHUKOBBIE | DIIOBHAIBHO-/Ie-
CTPOCHUC OTJIOXKCHUA T aJIbHBIC OTJIOXKCHUSA OTJIOXKCHUA (OTHOCI/I— JIKOBHAJIBHBIC OT-

(uenpuromusie) /
31,3%

(orpaHMYEHHO NPHUTOJI-
ueie) / 5,7%

TEJILHO MPUTO/IHBIE) /
1,2%

JIOXKEHUs (TpH-

rogusie) / 61,8%

YKIJIOHBI IOBEPX-
HOCTH

KpyTble ckinoHbI
6onee 10 rpan.

TTonorue cKIIOHBI MOHM
ot 0 1o 2rpan. (moarorr-

ITostoro-noxarslie
CKJIOHEI OT 2 110 4

ITonorue no-
BepxHocTH OT 0

(meHymanuoHHO- | JEHUE) rpaj. (IeHymamus) 1o 2 rpan. (BBI-
SPO3NOHHBIC BETPHUBaHUE)
TIPOIIECCHI)

DKCITO3ULIMS «XO0JI0JHBIEY «PosubIe» yuactku/ 0,6% «Tennsie» ckaounl /20,2 %
ckioHkl/ 79,2%

DK30reHHEIS [peBnue u cta- OPpO3UOHHBIE U JEIIIOBU- Iloaromsemeie OcranibHas Tep-
MIPOIECCHI pBIC OTIOJI3HH, QIIbHBIE CKJIOHBI C YKIIO- YYacTKH (C YPOBHEM | PUTOPHS ropoia
KOTOpBIe MoT ak- | HoM 10 rpan. u Gonee / TPYHTOBBIX BOJ OT 0

TUBU3UpOBaThCs | 8% mo 4 m)/7,5% 82,9%
[IPU CTPOUTEITb-
HBIX pabotax /
1,6%
BetpoBoii Cxkopoctb Betpa | CKOpOCTh BeTpa yMeHb- Ckopoctb BeTpa HOp- | CKOpOCTh BeTpa
pexum yBesnmuenHas (K | meHHas MajbHasl HOpMaJlbHas
21) /8,3 % (K=0,8-1)/ (K=0,6-08)/ (K=0,4-0,6)/
80,4 % 6,1% 5,2%
Pacturensnocts | [lamam, my- Ozenenenue xuioi 308l | CaloBbIE YUACTKH, 3eleHBIe Mac-
cTeipy, o3eneHe- | /34,4 % oropost / CHBBI, ITAPKH,
HHE IIPOMBIII- 7,1% ckBepsbl /
JIEHHOM 30HBI / 8,2%

50,3%

*[IpuMeyaHue: B YUCITUTEINE - XaPAKTEPUCTUKA SIBJICHUS, B 3HAMEHATEJIE MPOIEHT OT OOIIel IJION@a M TEPPUTOPUH
ropoza.

Ha ocnose nu¢poBoii kaptel penseda ¢ npumenennem moaynst [UC ArcGIS10.0 Spatial
Analyst momy4eHsl IPOM3BOIHBIE KAPTHl YKIOHOB M SKCIIO3UIIUHN CKIIOHOB, Ha 0a3e KOTOPHIX C
IIpUMEHEHHEM IreOMH(POPMAIIMOHHBIX TEXHOJIOTUH BBISBICHBI «TEIUIBIE» U «XOJIOIHBIE» CKIIOHBI.
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AHanmu3 panee cCOOpaHHBIX MAaTEPUAIOB MO3BOJIMII COCTABUTH KapTy IK30TC€HHBIX MPOIECCOB Ha
tepputopun CapaHcka.

s yueta XapakKTEepUCTHUKU KIIMMAaTHYECKUX 0COOECHHOCTEHN MOCTPOMIM KapTy adpariioH-
HOTO peXMMa MECTHOCTH C HCIIOJIb30BAaHUEM CIIELIUAIbHOM METOIMKH, pazpaboTaHHol B [ naB-
HOU Teodusnueckoit obceparopun nmern A. M. BoeiikoBa. 3HaunTeIpHOE BIHSIHHE HA KOM-
(GOpTHOCTH MPOXKUBAHUS OKA3bIBAET XapaKTep pacmpeneneHus: pacTuteabHocTu. C LEeIbo ero
XapaKTEPUCTUKH MOATOTOBUIU KapTy PACTUTEIHHOTO MOKPOBA U MPOBEIU 30HUPOBAHUE TEPPH-
topuu r. CapaHcka o paccMaTpuBaeMOMY KOMIIOHEHTY NpUpoHou cpenbl [[lonrauesa, 2010].

Ha ocHOBe naHHBIX KapT BBIIOJHHIN OLIEHKY HPUPOJHOH KOMGBOPTHOCTH TOPOJICKOM
cpenbl JUIsl TPOKUBAHUS HACEJICHHUS], I YE€T0 U BBIYMCIISUIM 3HaYEHUs B3BEIIEHHOW CyMMapHOU
OLICHOYHOM XapaKTepUCTUKU. KOMIIOHEHTaM PUPOAHON CPEIbl «BECa» HA3HAYAIU C YYETOM UX
3HQUMMOCTH Ha OCHOBE MaTpHIlbl 3KcnepTHhIX oueHok T. JI. CaaTtu, pe3ynbTraTsl KOTOPBIX XO-
POIIIO COTJIACYIOTCS C pealbHBIMU JTaHHBIMH. DTO MO3BOJIWIO U (HEPEHITUPOBATH TEPPUTOPHIO,
BBIICIIUTH YEThIPE YPOBHS MPUPOIHOI KOMPOPTHOCTU U COCTABUTH KapTy MPUPOIHON KOMGOPT-
Hoctu CapaHncka.

OmnpeneneHre cyMMapHOro Mokasaress NpUpoAHONH KOM(OPTHOCTH Jajil0 BO3MOXKHOCTh
YCTAHOBUTHb TEPPUTOPUU C PA3HBIM COCTOSTHUEM IMPUPOJHON CPEIbl: OTHOCHUTEIHHO XOPOIIUe
pacmnooKeHbl BOJIM3U KPYIHBIX JIECHBIX MAaCCHUBOB U JIECOMAPKOB (K COKaJEHUIO, 9Ta 30HA He-
3HauMTeNIbHA — Bcero 9,1 % oT o0111eli miiomaam ropoja); yI10BIeTBOPUTEIbHBIE COCTABIISIOT 33,4
% Tepputopuu (B OCHOBHOM KHJIasg 3aCTPOHKA C IPUIBOPOBBIM 03€JICHEHHEM, YaCTHBII CEKTOP
¥ MaJIOATaKHOE JOMOCTPOEHHE, TPEACTABISAIONINEe co00l HEOOMbIIMe (GParMeHThl B IICHTPAIIb-
HOM, CeBEepHOI1, I0T0-3aI1aJHON U BOCTOYHOM YacTAX Tropoja); IMcKoM(OpTHBIE - pailoHbI ceBep-
HOM U F0KHOM 4acTH TOpoja, B KOTOPBIX COCPEIOTOUYEHBI KPYITHBIE TPOMBIIIJICHHBIE TTPEATPHSI-
TUsA, mycThipu (49,3%); HEYAOBIETBOPUTEIbHBIE COCTABIAIOT 8,2 % 001el mIomaay ropoaa u
PacmoioKeHbl HEOOMBIIMME (parMeHTaMy BOJIM3M KPYITHBIX MPOMBINUICHHBIX MPEITPUATHI

[Tonrauesa, 2006].
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K BOMNMPOCY OLIEHKU 3PO3VI0HHUOI7I OMACHOCTHU TEPPUTOPUU
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ASSESSMENT OF THE RISK OF EROSION IN THE SMOLENSK REGION

S. Evdokimov, T. Vatlina
Smolensk State University
Smolensk, Russia
esppaleogeo@mail.ru

Abstract. Smolensk region is insufficiently studied in terms of assessing the dangers of
erosion. Using the tools of GIS and digital terrain model for this purpose allows operatively get
this information. Cartogram affected areas area of gully erosion processes was compiled

AHHoTanusi. CMosieHcKast 001acTh ABISETCS HEJOCTATOYHO M3YYEHHON C TOUKM 3pEHUs
OLIEHKH OIIAaCHOCTH IPOSIBICHUS IPO3UOHHBIX IpolieccoB. Mcnonp3oBanue nucrpymentos ['C
U U poBoil Moaenu penabeda s 3TUX LieJIeld T03BOJIsET ONEPaTUBHO BHIIIOIHUTH 3Ty paboTy.
CocraBneHa kapTorpaMmma HOpPa)K€HHOCTU TEPPUTOPUU OOJACTU IPOLIECCAMH OBPAXKHOM 3pO-
3UH.

KioueBble cJI0Ba: OIICHKA PUCKA, SPO3UOHHAS OMACHOCTH, penbed, oBpar, CMoneHCKast
00J1aCTb.

ITpu npoBenenun obcaeaoBanus penbeda A Lesneld 3eMIIeN0Ib30BaHus BAXXHYIO POJIb
UTpaeT OLICHKA YPO3UOHHOM OMAaCHOCTH. XOTs TeppuTOpusi CMOJICHCKON 00JIaCTH HE OTHOCUTCS
K HanboJiee 3pO3MOHHOONACHBIM, TEM HE MEHee, JlaHHas npoliema TpeOyeT TIaTeabHOro Mc-
CJIEIOBAHMUSI.

N3ydeHnto 3p03MOHHBIX MPOIECCOB MOCBALIEHBI pa0OThl MHOTMX YYEHBIX, B TOM YHCIIe
J.JI. Apmanna, WU.II. I'epacumora, H.M. MaxkkaseeBa, P.C. Yanoga, F0.I'. CumonoBa, A.U.
Cnupunonona, B.1. Mo3zxepuna, I'.I1. byrakosa, C.C. Co6onea, B.H. 'onocosa, B.II. bon-
napesa, JI.®. JIurBuHa. 3HAYUMOCTh ATOW TEMBI CBA3aHA C HEOOXOJIUMOCTHIO MPEJOTBPATUTH
UM COKPAaTUTh T€ HEraTUBHBIE MOCJIEICTBHS, KOTOPBIE BBI3BIBAIOT INpouecchl 3po3un. Cpenn
HUX TOpPaXXE€HUE CEeJIbCKOXO035UCTBEHHBIX 3€MElb, OTUYXKACHHE 3€MeJIb IPUTOAHBIX AJid 00pa-
OOTKH, CTPOMTEILCTBA, IMPOKIATKU COOPYXKEHHUH, HCCYyLIIEHHE TEeppUTOpUH, O0Opa3oBaHUE
OTOJI3HEH, pa3pylleHHe KOMMYHHKAllUM U COOPYKEHMH, YCIOXKHEHHE pelibeda MECTHOCTH
[Golosov, Belyaev, 2013].

Hannas mpoOiiema sIBII€TCS aKTyaIbHOUM U 11 Tepputopuu CmoneHckoi odnactu. On-
HAKO JIeTaJIbHOE U3yYEHHUE 3PO3UOHHBIX NPOLIECCOB HA TEPPUTOPUHU 00IACTU HE TPOBOIAHIOCH.

Hcnonb3zoBanue nncrpymenToB I'IC cokpaimaer Bpems co3iaHus KapT B COTHHU pas, Mo-
ABIIIETCS BO3MOXHOCTh MCCJIEIOBaHUS OOJBIIMX TEPPUTOPUH, UTO paHee ObLJI0O HEBO3MOXKHO
U3-3a OTPOMHOI0 00bema pydHbIX moctpoeHuit [ Kpaak M.-5., Opmenunr @., 2005].

Jlig mpoBeieHus pacyeTa I'yCTOThI pacujieHeHUsl penbeda Obuia co3nana nupposas Mo-
nenb penabeda CMoneHcKko 0651acTy, a TaK)Ke BEKTOPHBIN MOJUTOHANIBHBIN CIIOW, MpPEeaCTaBs-
IoLUi cO00M ceTh TYCTOTHI paculeHeHHs penbeda pazmepoM 1x1 KM, MOKPBHIBAIOMIUNA BCIO

7 Pagora BeIoHEHA npu noaaepxke OIIT « MOHUTOPUHT U IPOTHO3 COCTOSHUS NPUPOAHOH cpenbl HeuepHo3eMHoM
30HbI Poccuiickoit @eaepanumn
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TeppuTopuio uccienoBanuid. Lludposas monens penseda ObuIa co3aHa HA OCHOBE TOMNOTpa-
¢dbuueckoit kapTel MmacmTabda 1:200 000 ¢ ceyenuem ropuszonTanerd 10 metpoB. Pazmep sueiiku
pactpa 100x100 meTpos. Lludposas Mmoaens penbeda sIBISIETCS UCXOIHOU I MHOTHX HCCIIe-
JIOBaHMK TreonH(opManHOHHBIMU MeToaaMu [ Kypimosuuy, 2012].

Omna npencrasnsieT coboi pactpoBoe nokpeiTHe, Grid-Temy, rae Kaxaon sueike pac-
Tpa COOTBETCTBYET OINPEEIEHHOE 3HaU€HUE BBICOTHI pelibeha MECTHOCTU. ITO MOKPHITHUE SIB-
JSETCS CIUIOUIHBIM, YTO BBITOJHO OTJIMYAET €ro OT BEKTOPHOT'0 M300pakeHUs U30JIMHUN U TO-
yek BbICOT. OIHAKO, KaK U BCAKHE MOJIEIHN IOCTPOCHHBIE METO0OM MaTeMaTH4 €CKOM IKcTpano-
TUU TQpoBasi MOJENb pesibeda UMEeT MOrPeIHOCTh, KOTOpasi 3aBUCUT OT TOYHOCTH UCXO/-
HBIX JAaHHBIX U METOJOB 3KCTpanoyauuu. TouyHocTh u(ppoBON MoJenH penbeda JocTaTodHA
JUIsI IPOBEJICHUSI PETHOHAJIBHOTO UCClIe0BaHM. [[1s mocTpoeHUsI KOPPEKTHOM rUIICOMETPHUY €-
CKOM MoBepXHOCTH Hctnoiab3oBanack GyHkus TopoGrid (ArcinfoWorkstation), mo3Bossromnias
paccuuThIBaTh MOJENb penbeda, KauecTBO KOTOPOW MHOTOKPATHO MPEBBIIIAET KaueCTBO MOJIe-
neil, mony4yaemMbIX OOBIYHBIMU METOJaMHU MHTEPIIONALNY, TAKUMU KaK, HAaIpUMep, CIUIaiH WU
KPUTHHT.

Jlia pacuera rycToThl pacuwieHEeHUs U3 Lu(poBOil MoJenu peiabeda ¢ MOMOIIbIO CEPUH
nnctpymenToB Hydrology moxynst Spatial Analyst ArcGIS 9.3 B BeKTOpHBIN TUHEHHBINA CIOU
U3BJIEKAIUCh TIOCTOSIHHBIE M BPEMEHHbIE BOJOTOKHU. BXoJHOMW rpua penbeda mocienona-
TEIbHO OOpabaThIBaiCS CleNUaIbHBIMU THUApoJorndeckuMu ¢yHkmusmu Flowdirection,
Flowaccumulation, Streamorder. ®yuknus Flowdirection myis kaxaoi ssueiiku BXOJAHOTO Tpujia
orpeensieT YKJIOH OBEPXHOCTH (MJIM HampaBjeHUe MmoToka), Flowaccumulation ms kaxmoi
SAYeHKU I'pUJia PACCUUTHIBACT KyMYJISITUBHBINM TOTOK HAa OCHOBE MIOBEPXHOCTH YKJIOHA (HAlpaB-
JIEHUsl MIOTOKOB), B PE3yJIbTaTe IMOJYy4aeTcsl pacTpoBas MOJENIb BOJHBIX MOTOKOB. DyHKIus
Stream to feature nmpeoOpa3yeT BOJOTOK B IPOCTPAHCTBEHHbIE OOBEKTHI.

[IpocTpaHcTBEHHOE IEpPECEUEHUE CIIOEB, COJIEpKAIIUX B ce0€ BOJOTOKU M KBaApaThl
I'YCTOTBI pacwiIeHeHuUs peiibeda, HO3BOJIUIIO BBIIOJHUTh PacyeT MoKa3aTelis JJIMHbI BOJOTOKOB
Ha €IUHUIY TUIOMIaAX M T0OAaBUTH €r0 B TaOJIHIy aTpUOYTOB PE3yIbTHPYIOMICH MOIUTOHATb-
Hoii Tembl [Batnuna, KoBanes, 2014] xotopas mpeacrabisieT co00i CeTh KBaJApaTOB IUIONIA-
apio 1 kM.

[TomyueHHble JaHHBIE I'YCTOTHI pacuieHeHHs penbeda CMOIEHCKOH 001acTh MOXKHO
pasaenuTh Ha 3 KIacca co CIeAyIoIMU HHTepBaTaMu: IepBhIi K1acc — MeHee 1 KM/kKM%; BTO-
poii kmacc ot 1 km/km? 10 2 KM/KM?; TpeTuii kmace — Gomee 2 km/km2. I'ycToTa pacuneHeHus
CMoIneHCKO# 007acTH COCTaBHIIA: IS epBoTo Kinacca (MeHee 1 km/km2) — 70,85% oT obmieit
TeppuTOpuH 00JACTH; s BTOpOro kmacca (oT 1 xkm/km? 1o 2 kM/kM?) — 25,92% ot oGmeit
TEPPUTOPHHU 06IACTH; JUIS TPeThero Kiacca (6omee 2 kM/km2) —3,23% ot o6Ieil TeppUTOpHH
obnactu.

Teppurtopus 061acTu pacronoXkeHa B cpeHel yactu Pycckoill paBHUHBI, U €€ penbed
ABIII€TCSA TUIMYHBIM JUIsl cpeiHelt mojockl EBpomneiickoii wactu ctpansl. Penbed npencrasmnser
c000if Ha OOJIBIIIEH YaCTH BCXOJMJICHHYIO U BOJTHUCTYIO paBHUHY. CpeHss BBICOTA €€ OKOJIO
200 M, uyro npuMepHO Ha 60 M BbIlIE CpenHEN BbICOTHI Pycckoil paBHUHBIL. BO3BBIIEHHOCTH,
BKJIIOYAIOLIUE YYACTKU MOBEPXHOCTH ¢ a0COIMOTHOM BbIcOTOM Oosee 200 M, 3anumaror 61%
TeppuTOpun 06s1actTu, HU3MeHHOCTH 39%. HemuHorum 6onee 14% tepputopun pacrosaraercs
B npejenax abcomoTHbIX 0TMeTOK 170-200 M (puc. 2). Best Tepputopusi BXOAUT B 30HY U30bI-
TOYHOTO YBJIQXXHEHMsI, B CBA3H, C YEM MPAKTUUYECKU TOBCEMECTHO HA0JII0/1aeTCsl BBICOKAs aK-
TUBHOCTH MpOIEeCcCOB 3a0omaunBanus. bonee 25 Thic. ra 3aHsITO OBparaMu 1 Oankamu.

B o6nactu 60mee 120 ThIC. ra cenbCKOX039MCTBEHHBIX YTOAHii, B TOM 4uciie okoyio 100
TBHIC. T'a MAIIHU, OJABEPKEHBI BOJHOU 3po3un. Kpome Toro, ceimre 400 ThIC. ra IaXOTHBIX YIro-
JIMH pacrookeHbl Ha CKIIOHAX C YKJIOHOM OoJiee 1° u ABIs0TCs 3po3noHHoonacHbIMU. Hanbo-
Jiee IUPOKO MPOIIeCChl BOAHON 3pO3UH PaCIpOCTPaHEeHBI Ha TeppuTopusix Bszemckoro, J[yxos-
muHckoro, KapasiMmoBckoro, Monactsipmuackoro, Cagonosckoro, Cmonenckoro, EapHuH-
ckoro, [TounakoBckoro, PociaBnbckoro, SIpieBckoro paiionos [ Jokman o coctosuum. .., 2014].
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[TposiBneHue 3pO3MOHHBIX IMPOIECCOB U UX HETATUBHBIC MOCIIEICTBUS B 3HAYUTEIBHOM
Mepe 3aBHCIT OT CTENEHU U XapaKTepa OCBOCHHS U HCIOJb30BaHUs 3eMelb. [Ipu cenbckoxo-
3SIICTBEHHOM HCIIOJIb30BaHUM 3€MeENb HauOOJIbUIMHM yHiepO MPUHOCUT paclallka ¢ Hapylle-
HUEM arpoTEeXHUYECKUX MPOTHBOIPO3ZHOHHBIX MEPONPHUATUI, 0COOEHHO Ha ckioHaX. [loBepx-
HOCTHBII CTOK (POPMHUPYETCS Ha CKIIOHAX B PE3yJIbTAaTe TasTHUS CHETa M JTUBHEBBIX A0k aeh. 1H-
TEHCUBHOCTH 3PO3UHU B 3HAUUTENbHON CTENEHU 3aBUCUT OT KPYTU3HbI CKJIOHOB. [104YBHI Ha 1J10-
mansix ¢ ykiaonom 0,5—1°, BcriaxanHble Ha 350b WM 3aHATHIC TOCEBAMH O3UMBIX, TIOJIBEPTAIOTC S
9PO3UH B OT/IENIbHBIE I'O/IbI, a HA CKJIOHAX 1,5—2° — e5KeroiHO, HO B pa3IMUHbIX pa3Mepax. CMbIB
MOYB MPHUBOJUT K €KErOJHBIM MOTEPSIM r'ymyca, azoTa, ¢ochopa, kanus. Y 3poJupoBaHHBIX
MOYB BO3PACTAET IUIOTHOCTh, YXYIIIAETCA CTPYKTYpa, CHUIXKAETCA BJIAroeMKOCThb. Y pOKaii-
HOCTb CEIIbCKOXO3SICTBEHHBIX KYJIBTYpP Ha CMBITHIX ITOYBaX cHUXkaetcs B 1,52 pasa.

Hauboinee 3ameTHa posib TUHEHHON 3pO3UH B 00pa3oBaHUU MOP(POCKYIBOTYPHOTO pe-
abeda OTIENbHBIX TEPPUTOPHI. BechbMa 3HaUMTENbHBI HU3MEHEHHUS B pesibede Mo BIUSHHEM
pek. [loguarue Oonblieil 4acTu TEPPUTOPUU 00JIACTH B COBPEMEHHYIO 310Xy CIIOCOOCTBOBAIIO
MHTECHCUBHOMY YTJTyOJICHHIO TOJIUH peK. BripaboTaHHBIE JOTMHBI OBLIN B TajbHEHIIEM 3a110-
HEHBI aJTIOBUEM, MOIIIHOCTh KOTOPOTO Ha OTAENBbHBIX peKkax gaocturaer 20-25 m.

[Tpeo6yiaganyie BO3BBILIEHHOCTEN U 3HAUUTENbHOE YIIyOlIeHHe peK 00ycIaB/IMBaIu 3Ha-
YUTENBHOE Pa3BUTHE SPO3UOHHBIX (PopM pelibeda, 00pazoBaHnEe KOTOPHIX CBSI3aHO C BpEMEHHBIMU
BozioTOKaMu. Pa3BuTne oBpakHO-0a104YHON CETH MPOUCXOIUII0 B OCHOBHOM B MECTax INyOOKOI0O
Bpe3a Hanbouee KpynHbIX pek ([unenpa, Coxa, JlecHbl), a Tak:ke IO OKpanHaM BO3BBIIIIEHHOCTEH,
TaM, Iie OHU CHUJIbHO BO3BBILIAIOTCS HAJl PacloJIOKEHHBIMH PSAOM HU3MEHHOCTSAMU (3aman, ce-
Bepo-3amnaj U 1or JlyXOBIIMHCKON BO3BBIIIEHHOCTH, CEBEPHAs YacTh ENbHUHCKON BO3BBILICHHO-
CTH, OT/I€JIbHbIE YYacTKU POCIaBiIbCKOI BO3BBILLIEHHOCTH U JIP.)

BHe ponun pek oBparu U 0alku BCTpeuyaroTcs HaMHOro pexke. Ha ckimonax, u 0coOeHHO
XOPOIIO BBIPAKEHHBIX M 3HAYUTEIILHON JTTMHBI, OOBIYHBI JIONTMHBI. JIOIMIMHBI B 3HAYUTEITLHOM KO-
JUYECTBE BCTPEUAIOTCS MO JIOJIMHAM MaJIbIX PEK.

Jlns TeppuTopun ceBepo-3anaia 00J1acTy B 1IEJIOM HECBOMCTBEHHBI XOPOILIO BbIPaKEHHBIE
spo3uoHHBIe GopMbI penbeda. Ho Ha OTaeNnbHBIX yY4acTKaX BO3BBIIICHHOCTEH OHU U 3716Ch UMEIOT
3aMeTHOe pa3BuTHE. Hanpumep, 0ueHb 4acTo BCTPEUaIOTCs OBPAry 1o jJeBooepexsio p. Cepreiiku
B ee cpenHeM TeueHuu. OObIYHBI OATKK M KPYIHbIE JOIMHBI HA OTAENBHBIX ydyacTkax Ciobo-
CKOW BO3BBIIIEHHOCTH. [IpuaonuHHbIe OaNKu, KPYITHbBIE JIOIMWHBI MOXKHO BCTPETHUTH O peKam
Enbire, Kacrinie, '063e, PyraBeus.

Hamuoro menbliee pa3BuTre 3p0o3uOHHBIX (opM penbeda Ha ceBepo-3amaie 00JacTH 1o
CPAaBHEHMIO C OCTaJIbHOW €€ 4acThl0 00YCIIOBJIEHO, O€3yCIOBHO, B OCHOBHOM Ipeo0iajaHreM
3/1ech HU3MEHHOCTEH, 0oJiee HU3KUM I0JI0’KEHUEM B LIEJI0M 3TOM Tepputopun. OCHOBHOM NpUYU-
HOM 3TOTrO ClIeyeT CUUTATh U 3aMETHO MEHBIINE Ha CeBEPO-3ama/ie aMIUIUTY bl KOJIeOaH!s BbI-
coT. OTHOCHUTENBHOE MTPEBBILIEHHE BHICOT IOBEPXHOCTH Ha OOJIbIIEH YacTH ATOW TEPPUTOPUU HE
6onee 10 m.

CoBpemeHHOe 0Bparoo0pa3oBaHKe pa3BUTO IPEUMYILIECTBEHHO B Ipe/ienax ciaabopacuie-
HEHHBIX TOJIOTO- M KPYIMTHOXOJIMHUCTBIX PaBHHH, a TakK)Ke HAAMOWMEHHBIX Teppac KPYIMHBIX BOJIO-
TOKOB.

O61as MIoIMAIb, TTOPAKEHHAS IPOIIECCAMH OBPAKHOM 5po3uH, cocTaBnseT 741 km?. 3Ha-
YeHHE MOPAKEHHOCTH TEPPUTOPUU aIMUHUCTPATUBHBIX pallOHOB H3MeHsieTcs: oT 2 10 25%, B
cpenneMm coctasiseT 8% (puc. 1). Haubomnee BbICOKast MOpakeHHOCTh OBPAKHOW dpOo3uei HaOIIo-
naerca B CmoineHckoM, JloporoGyxckom, PocnaBiabckom u XucnaBudckoMm paiioHax. OBparu
UMEIOT KaK JIOKaJIbHOE, TaK M IUIOIAAHOE pa3BUTHE. B mocienHem ciydae miomnaam pacnpocTpa-
HEHMS TIporecca cCocTaBisitoT oT 1-5 mo 30-50 kM2, B mutane OBpaXHO-0AJIOYHAs CETh UMEET BET-
BUCTBIN PUCYHOK, KPYIIHbIE (DOPMBI OBPAaroB XapaKTEpU3YIOTCSI MHOKECTBOM OTBEPIIKOB. [[nnHa
oBparoB usMensierca ot 100-500 m 1o 2500-3000 M, B cpeanem coctaigeT okoio 750 m. I'my-
OMHa UX Bpe3a U3MEHSIETCS] COOTBETCTBEHHO OT 5—15 M 1030-35 M. BepxoBbs 0Bparos, Kak Ipa-
BIJIO, XapakTepuzyercs V u U-o0pa3HbiM poduiieM MonepeyHoro CEUeHus, BICOTa BEPITMHHOTO
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nepemnaja cocrapiseT 1-5 M. B cpenHell yacTu oBparu MMEOT MPEUMYILIECTBEHHO TpanelueBUI-
HBII PO MTOTIEPEYHOT0 CEYSHUS, IMPUHA UX 10 OpoBke nu3mensercs ot 10-50 m go 500-800

M. CKJIOHBI OBparoB IpsiMble WK BbiyKible. KpyTu3Ha ux B BepxHell yactu cocrasiser 10—-15°,
B cpenneit 25-35°, B HmwkHed 50—80°. [To OpoBKe OBparoB MpOCIEKUBAIOTCS OJIOKU OCETaHUs

rpynta o6bemMoM ot 10-50 M® 10 100200 M3, Cpeiusia U HIDKHSAS YACTU CKIOHOB XapaKTepHU3y-
I0TCS1, KaK [TPABUJIO, HIMPOKUM Pa3BUTHEM OIOJI3HEBBIX IPOLECCOB. B MpuycTheBOI 4acTH CKIIOHBI

OBparoB I0JIOTHE, KpyTU3HA UX cocTasisier 10-20°.
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Pucynox 1 — Ospadicnas sposzus na meppumopuu Cmonenckou obracmu

Ha Gonbiueit yactu CMoJeHCKO# 0071acTH OBparu XapakTepu3yroTcs BBIpaOOTaHHBIM MPO-
JOJLHBIM Mpo¢uIeM, MPOoLecChl JOHHOM 1 OOKOBOM 3pO3UH B YCIOBHIX €CTECTBEHHBIX JIaHAIA(d-
TOB HaXOJATCSI B COCTOSIHUM YCTOWUYMBOIO JMHAMUYECKOr0 paBHOBeCHs. CKIIOHBI OBPAroB, Kak
IIPAaBUJIO, 33/IEPHOBAHBI, YaCTUYHO 3asieceHbl. Hepeako B OCHOBaHMM CKJIOHOB HAOJIOAI0TCS BbI-
XOZIbl MOJI3EMHBIX BOJI MOBEPXHOCTHBIX BOJOHOCHBIX TOPHU3OHTOB, (POPMHPYIOLIHE BPEMEHHbIE

HJIN ITOCTOAHHBIC BOAOTOKH I10 TaJIbBETY OBPAros.
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AKTUBM3AIUS OBPAXXHOU 3PO3UH MPOUCXOJUT, KAK MPABUIIO, MOJ] BO3IACHCTBUEM TEXHO-
TeHHbIX ()aKTOPOB, OCOOCHHO B Ipe/iesiax ypOaHHU3UPOBAHHBIX TEPPUTOPUI, XapaKTEPU3YIOIIUXCS
BBICOKOU CTENEHbIO TEXHOINEHHOW HArpy3KH Ha I€OJIOTUYECKYIO CPELY.

VYyacTKku akTUBHOIO MPOSBJICHUS OBPAKHOW 3PO3UH ILIOMIaAbI0 OT 1-3 kM2 10 16 KM? BBI-
sBiieHbl B PynasHckoM, PocnaBinbckom, XucimaBuuckom, CmonenckoMm, SApueBckom, CadhoHOB-
CKOM pailioHax; Ha TeppuTopuu roposioB CmoseHck, [JoporoOyxk, Bsszema, CerueBka, Pocisib,
XucnaBu4M; Ha y4acTKax JCUCTBYIOIIMX M OTPaOOTaHHBIX KapbepoB. Menkue 3po3uoHHbIE 00-
PO3/bl U IPOMOHHBI 3a(PUKCUPOBAHBI BIOJIb TPAcc aBTOopor. Pa3Butue npoieccoB 3/ech B 3Ha-
YUTEIBHOM CTENEHH CIIPOBOLIMPOBAHO XO35IMCTBEHHON AEATEIbHOCTBIO, CBA3aHHOW TJIaBHBIM 00-
pa3oM ¢ HapylIeHHUEM OYBEHHO-PACTUTENILHOTO CJI0s, MIPOBEACHUEM OOJIBIIUX 00BEMOB 3eMIIS-
HBIX TUIAHUPOBOYHBIX PAaOOT HA CKIIOHAX, a TAK)KE HEBBIMOJIHEHUEM MEPOIPUSITUH 110 PEryIupo-
BaHHUIO CTOKa aTMOC(EepHBIX BOJ B HEOOXOTUMBIX 00beMax. AKTUBU3AIIMS ITPOLIECCOB MPOUCXO-
JUT B OCHOBHOM B Mae-HIOHE U CEHTAOPE-OKTAOpE, KOTOPBIC HA TEPPUTOPUHU 00JIACTH XapaKTEPH-
3YIOTCSI MaKCUMaJbHbIM CyMMAapHbIM KOJIMYECTBOM OCAJKOB, YACTO MMEIOIIHUX JMBHEBBIA WU
3aTsHKHOM XapakTep. JlaHHbIe epUOIbI TSl TEPPUTOPUN 00IaCTH MOKHO CUMUTATh OMACHBIMHU Ce-
30HAMU B OTHOILIEHUU aKTUBM3AIMK 00pa3oBaHMs oBparoB. HecMoTpst Ha HE3HAYUTENbHBIE TLIO-
a1 aKTUBHOTO TIPOSIBJICHUS SPO3UOHHBIX MPOIECCOB, OBPArk B 00JIaCTU B IIpeiesiax rOPOICKON
3aCTPOMKH OKa3bIBAIOT CYLIECTBEHHOE HEraTMBHOE BO3JEHCTBUE HA 3[aHUS U COOPYKEHHs, CO-
3/1aI0T LEJBIN PSIT TPOOIJIEM B OJIATOYCTPOMCTBE TOPOJACKUX TEPPUTOPUN, PEIIICHHE KOTOPHIX TPe-
OyeT 3HAUUTEIbHBIX ICHEKHBIX CPE/ICTB.

OnHUM 13 HEOOXOIUMBIX YCIOBUN pa3pabOTKu KOMIUIeKca 3P PEeKTUBHBIX Mep OOPBOBI
C OBparamu JOJKHO OBITH MpPECTaBlICHHE O MacIITabax caMoro sIBICHUS, KAK COBPEMEHHOTO,
TaK ¥ MPOTHO3HOTO.
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ECOLOGICAL RISKS IN TOURISTIC AND RECREATIONAL ACTIVITY
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Abstract.This article describes the risks associated with the interaction of tourism and rec-
reational activities and the environment. Detail questions the negative impacts of tourism and rec-
reation in nature.
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AHHOTanus. B cratbe ONMUCHIBAIOTCA PUCKH, CBSI3AHHBIE C B3aUMOJCHCTBUEM TYPUCTCKO-
PEKpealoHHOM AeITeTbHOCTH U OKpYsKatotel cpeabl. [1o1poGHO packphIBalOTCS BOIIPOCHI HETa-
THUBHOT'O BO3JICUCTBUSA TYpU3Ma U PEKPEALIMU HA IIPUPOY.

KuroueBnble ciioBa: TypusM, pekpealusi, TypuCTCKO-pPEKpEealluOHHas 1eATeIbHOCTh, PUCKH,
3KOJIOTUYECKHUE PUCKH, BO3JCHCTBUE HA OKPYKAIOIIYIO CPEAY.

CymHOCTh MPE3yMIIINH YKOJIOTHYECKOW OMACHOCTH 3aKIF0YAETCS B TOM, YTO aHTPOTIOT€H-
Hasl IeATeIbHOCTh MOTEHIMAIBHO OlacHa JJIs OKpYyXkarolel cpenbl. Onpenessist CTeNneHb pUcka B
TYPUCTCKO-PEKPEAMOHHON ACITEIBHOCTH, MOKHO NepedpasupoBaTh JaHHOE YTBEPIKICHHE: JIIO-
0ast NesITeabHOCTh YENIOBEKa SIBISAETCS MOTEHIMAIbHO ONACHOM He TOJIBKO JUIs OKpYXKarolei
Cpenpl, HO U JUIsl HETO caMOro. A ypOBEHb PUCKa B TypH3Me 3HAYMTEIHHO BBHINIE, YEM B TIOBCE-
JTHEBHOM >KU3HH.

B mmpoxom cmbicie pUCK — HEONPEAEIEHHOCTh MCX0/1a KaKOro-110o0 coObITHs TpU 005-
3aTeJIbHOM IOSIBIIEHUM HEOJAronpusATHBIX MOCIEICTBUI MM HEMpeICKa3yeMoro pesyiabrara. B
Y3KOM 3HAYE€HUH PHCK SBISETCS U3MEPSIEMON BEPOSTHOCTBIO HeOmaronpusaTHoro ucxoaa [Koco-
nanos, 2009].

DKOJIOTUYECKHE PUCKH KaK OJIHU M3 OCHOBHBIX PHCKOB B TYPHCTCKO-PEKPEAITMOHHON Jes-
TEJNBHOCTU SIBJISIIOTCA TaKXkKe JTUMHUTUPYIOIIUMHU (akTOpaMH TypH3Ma, OTPAaHUUYMBAIOLIUMH TY-
PHUCTCKYIO aKTHBHOCTH HACEJICHHSI.

B nenom, pucku, cBsi3aHHBIE C MPUPOAHON Cpeloi, MOKHO pa3JeNuTb Ha HECKOJIbKO
TpYIIIL:

1. CoOcTBEeHHO 3KOJOrMYECKHE PUCKH, CBSI3aHHBIE C BO3/IEHCTBUEM TYPUCTCKO-PEKPEaI[OH-

HOM JIeSITeTbHOCTH Ha OKPY)KAIOIIYIO CPELY;

2. Knumaruyeckue pucku, CBS3aHHBIE C OTPAaHUUYEHUSMHU Pa3BUTHS TypHU3Ma M3-3a MOTOIHBIX

Y KIIMMaTHYECKUX 0COOCHHOCTEH TEpPUTOPHUH;

3. MakpoOHOTHUYECKUE PUCKH, K KOTOPBIM OTHOCHUTCS BO3/IEHCTBHIE ONACHBIX PACTEHUH U JKU-

BOTHBIX;

4. Pucku npupOAHBIX KaTacTpod U CTUXUIHBIX OEICTBUNA, OrpaHUYUBAIOIINE TYPUCTCKO-Pe-

KpPEAMOHHYIO ACATEIbHOCTh Ha 3HAYUTEIBHBIX 10 pa3Mmepy Tepputopusx [Kocomamnos,

2009].

CreneHp 9KOJIOTHYECKOTO PUCKA 3aBUCUT OT MAcIITa00B U THUIA TYPUCTCKOW JEATEILHO-
cti. OOBIYHO OT/AEIBHBIN TYPUCT OKa3bIBACT HE3HAUUTENbHOE BiusiHUE. [IpobiemMbl MOSBISIOTCS
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IIpY YBEJIMYEHNUHU YUCJIa TYPUCTOB WIN NP U3MEHEHUH CTETIEHH UCIIOJIb30BAHUS pecypcoB. Bos-
JEHCTBUE TYPUCTCKO-PEKPEALINOHHON IEATENBHOCTH Ha OKPYKAIOILYIO CPEAY MOXKHO Pa3ieiuTh
Ha 2 KaTeropuu: NpsiMoe U KocBeHHoe. [IpsiMoe BiusiHuE TypHU3Ma CBSI3aHO C HENIOCPEACTBEHHBIM
IIPUCYTCTBUEM TYPUCTCKON JIEATEIBHOCTH, KOCBEHHOE — C TYPUCTCKON MHPpacTpyKTypoil [Xpa-
6oBueHko, 2003]. Kpome Toro, MOXHO BBIICTUTH CICIYIOIINE TUIIBI BO3ICHCTBHS: HAa T€OJIOTHYe-
CKOE CTPOCHHME, MUHEPAJIbl U UCKOIIAEMBIC; Ha ITI0YBY; HA BOJHBIC PECYPCHI; HA PACTUTEIBHOCTD;
Ha )KUBOTHBIA MUP; HA CAHUTAPHOE COCTOSIHUE TEPPUTOPHUH; ICTETUUECKOE BO3ACHCTBHE HA JaH I~
madT; Ha KyJIbTypHYIO cpeay peruona [ Kocomnamnos, 2009].

Bunbl Typu3sMma, CBA3aHHbIE C PEKPEALMOHHBIM U TYPUCTCKHUM UCIIOJIB30BAaHUEM I'Op, BKIIIO-
4atoT B c€0s TOPHBIM Typu3M, aJIbIIMHU3M U TOPHOJIBDKHBIN CIIOPT. AJIBIIMHNU3M OKa3bIBAET BIIUSA-
HUE Ha IPUPOIHBIC JTaHAPTH Yepe3 pa3pylIeHue BEPXHETo CI0s Top, 3arpsi3HEHUE UX pa3iIny-
HBIMU NpeJMETaMH U MaTepuaaMy, UCIOIb3yEMbIMU IPU BOCXOXKJICHUSIX: KOHCEPBHbIE OAHKH,
IJIACTUKOBBIE YIAKOBKH, MOJIMATUIIEHOBBIE MTaKeThl. YacTo Ha CKJIOHAX TOp MOKHO BHUJIETh Opo-
IIIEHHBIE BEPEBKHU, KPIOUbs B CKajlaX, OTPaOOTaHHbIE I'a30Bble OAJUIOHBI U JPyTUe MIPEIMEThI. 3Ha-
YUTEJIbHBIM 3KOJIOIMYECKUN PUCK COCTAaBIISIET KOJUIEKIIMOHUPOBAHUE MUHEPAJIOB, KpUCTAJLIMYE-
CKUX 00pa3oBaHMi U UCKONIaeMbIX. B psijie pernoHOB 13-3a OTCYTCTBUS KOHTPOJIS UAET UHTCHCHUB-
HO€ UCTOLLIEHUE MPUPOAHBIX UCKONIaeMbIX (okameHenoctel). Kpome toro, aroau ¢ HeoObIyaitHbIM
PBEHHMEM HIIYT U COOMPAIOT pa3IMyHble NEllepHble 00pa3oBaHMsl (CTAIAKTUTHI, CTalarMuThl). B
CBSI3M C 3THUM OCTPO CTOUT HEOOXOIMMOCTb pa3pabOTKU IJIAHOB IO 3alllUTE OKPYKaOLIEH Cpebl.

BozneiicTBue TypusMa Ha IIOYBEHHBIM IIOKPOB MOXKET UMETh Pa3JIM4HbIN Xapakrep. Y na-
JICHUE WIN NEPEMELICHUE BEPXHEro CJIOS MOYBHI SBJSETCS, KaK MPaBUIIO, CIECJCTBUEM IOBEPX-
HOCTHOM J1eATeNIbHOCTH. YacTo 3eMHasi MOBEPXHOCTh Norpedaercs Moj 3JaHUsIMU, aBTOMOOUIIb-
HBIMM CTOSIHKaMH U JJoporamu U T.J1. OChINH, ONOJI3HU U CMBIB I10YBBI CBSI3aHbI C MEUIMMH IIPO-
rynkamu TypuctoB. HeOoublire ocbinu MOYKHO Ha0III01aTh HA TEPPACOBUIHBIX CKIOHAX XOJIMOB.
[ToBepXHOCTH TaKUX CKJIOHOB OOBIYHO MOKPHITA TPOIIMHKAMH, IPOXOASIIUMHU 110 CIIUPAIIH OT BEP-
IIMHBI K TOJHOXbI0. Ha TakuxX X0JIMaxX TypUCTbI OOBIYHO IIPOTYJIMBAIOTCS MEIIKOM WM BEPXOM.
Bbonee pa3zpymmuTenbHoe BO3€CTBYE HA IOYBY OKA3bIBAIOT TYPUCTBI, IEPEABUTAIOLINECS TIPSIMO
BHU3 WIM BBEpX MO ckJoHY. Hanbosiee ys3BUMBI CKIOHBI JPEBHUX BYJIKaHOB. B rycreix secax
YMEPEHHOT0 1105ica, O ¢1a00 YIUIOTHEHHBIMU U3BECTKOBO-KaMEHUCTHIMU I10YBAMHU, CPEHSS CKO-
POCTh CHOCA IIOYBBI CO CKJIIOHOB cocTaBiisieT 5 — 30 ¢M B roj. BoccTaHOBUTH OYBBI U IPEIOTBPA-
TUTh UX JaJIbHEHIIee pa3pylieHue BO3MOKHO TOJIBKO B TOM CIIy4yae, €ClId TYPUCThI OyIyT MOb-
30BaThCs TponMHKaMu. Kpome Toro, He06X0IMMO YKPEIIATh CKIIOHBI pacTUTENIbHOCTRIO. [ToBpe-
KJICHUS MOYBbI, CBSI3aHHBIE C «PAaCMbUICHUEM) PACTUTEIbHON MOJACTHIIKH, IPOUCXOISAT OOBIYHO
Ha TPOMMHKAX U JOPOrax, a TakKe Ha OOJBIIUX MJIOLIAAX B KeMIUHrax. Vicue3HoOBeHHE pacTu-
TEIbHOW MOACTUIIKU U3-3a (pparMeHTaluu (pacnajia Ha YacTH U MOCJIEAYIOIIeN 3pO3UH U BbIIIe-
Ja4YuBaHMs) OOBIYHO MPOUCXOJUT HA PAaHHUX CTaAUAX 00pa30BaHUs TPOIMHOK U JOPOT.

BosneiictBue Ha BogHble pecypebl. [IpoOnemam Bo3aelcTBUS Typu3Ma Ha BOJHBIE pe-
CYPCBI YAEISIIOCHh JJOCTaTOYHO MaJIO BHUMAHMsI B HAYYHOM JINTEPATYpPE, KPOME BOIIPOCOB, CBSI3aH-
HBIX CO 3/10pOBbeM HacesieHus. CriocOOHOCTh BOAHBIX PECYPCOB YIOBIETBOPATH PEKPEAlIMOHHbBIE
NOTPeOHOCTH PA3/IM4HA, HO, B OCHOBHOM, Y€M OOJIbIIE JII0JIeHl UCIONb3YIOT TEPPUTOPUIO, TEM
00JIbIlIe PUCK YXYIIIEHUs KayecTBa BoAbl. KOHTpoIb KauecTBa BOABI UMEET JI€J0 C HA3€MHBIMU
BOZIOEMaMH M BOJOTOKAMH, a TaK)Ke € MOJ3EMHON BOJIHON cucteMoi. [Ton3emHble BOIBI MOTYT
CIIY’)KUTb HUCTOYHHUKOM 0O€CledyeHUs MUTHEBOM BOJION MECTHBIX KuUTeseld u TypucToB. [loBepx-
HOCTHBIE BOJIbI UCIIOJIB3YIOTCSI B KAYECTBE PEKPEALIMOHHOIO pecypca AJIs OTAbIXAa U KyIaHUs Ty-
puctoB. HekoTopbie BUIIBI TYPHUCTCKO-PEKPEALIMOHHON NEATEIHHOCTH HAHOCAT OCOOEHHO 0O0JIb-
o yuep6. Micnoiap3oBaHne MOTOPHBIX JIOJIOK CHOCOOCTBYET pa3BUTHIO OeperoBoii 3po3uH, pac-
MIPOCTPAHEHUIO BOJAHBIX COPHSKOB M XMMHUYECKHUX 3arpsA3HUTENEH, 3aMyTHEHHIO BOJIbI B MEJIKHX
BosioeMax. [loBcroly HabJt01aeTcst HEraTUBHOE BIMSIHUE COPOCOB CTOUYHBIX BOJ U3 IJISDKHBIX OTe-
neil. MHOrHe OTenu NCIoJb3YIOT XUMUKATHI [T YHUYTOXKEHHS 3araxa CTOYHBIX BOJ| WIIM JIJISl pac-
TBOPEHHS )KUPOB U Macesl. DTU XMMHUKATHI SBIISIOTCS TOKCHUYHBIMH, YTO I'YOMT MOpPCKHE Opra-
Hu3Mbl.KpoMe Toro, 17s sKcIyatalluu TYpUCTCKUX 3aBEACHHM HE0OX0IUMO OO0JIbIIOe KOJIHYe-
CTBO MPECHOM BOJIbI, IOATOMY €€ JePUIUT OLIYIIAETCS Y MECTHBIX KUTEIIEH.
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Bo3paelictBue Ha pacTUTENBHOCTh. PeKkpeallnoHHas IeATENbHOCTh MOKET OKa3bIBaTh MpPsi-
MO€ BO3JICCTBUE Ha BUJOBOM COCTaB PacTUTEIbHOCTH. OCOOEHHO 3TO XapaKTePHO ISl IPU3EM-
HOTO CJI04, TTO/IBEP’KEHHOT0 BBITaNThIBaHUI0. COOp pacTeHuil B repbapuul U OYKEThl, TPU KOTOPOM
OHM YacCTO BBIPBIBAKOTCS C KOPHEM, IPUBOJIUT K MCUE3HOBEHUIO HEKOTOPBIX BUNIOB. [Ipoxoxaenue
TYPUCTCKUX TPAHCIOPTHBIX CPEJICTB HAHOCUT BPEJ PACTUTEIIBLHOCTU. /{7151 3aIUTHI paCTUTEIBHOTO
ITOKPOBA HA OXPaHSAEMbIX TEPPUTOPUSAX CYHIECTBYIOT CIEAYIOIINE MEPHI:

— obecriedeHrne KOHTPOJIA 33 Che3JJaMH C CYIIECTBYIOLINX JOPOT ¥ MIPUHATUE CTPOTUX MEP
HaKa3aHUsl K HapyILIUTEISIM;

— CO3JIaHHE CIIY>)KOBI OCMOTpa JI0pOT;

— IOOLIPEHUE ITOCEIICHMS MapKa TYPpUCTaMU BO BJIAXKHBIA CE30H B LEJSIX YMEHBIICHUS
HEraTUBHOTI'O BIIMSHUS HA PACTUTEIBHOCTh B CyXOU MEPUOJ;

— KOHTPOJIb 32 OTHOCUTENFHONW PABHOMEPHOCTBIO TYPUCTCKOTO MOTOKA, C IEIbI0 N30exKa-
HUS YPE3MEPHON KOHUEHTPALMU IIOCETUTEIIEN B IIMKOBBIN CE30H.

BoszneiicTBue Ha quKyro mpupoiy U skocucteMbl. Hambonee cuiibHOE BO3JECHCTBHE TY-
pHU3Ma Ha JIUKYIO TIPUPOJTY CBSA3AHO C OXOTOH U PHIOHOM JIOBIIEH, KOTOPBIE COKPAIIAIOT TOMYIISIIAN
HEKOTOPBIX BUIOB )KMBOTHBIX U pbI0. OJJHAKO U3BECTHO, YTO MIPOCTOE MPUCYTCTBHE JIOACH TaKKe
CTIIOCOOHO HAPYIIUTh KUIHEACATEIILHOCTD IUKUAX JKUBOTHBIX, OCOOCHHO MTHI] U KPYITHBIX MJIEKO-
nuTaroumx. Yacto Heya00CTBa JKUBOTHBIM MPUYUHSIOT HE CaMH JIIOJH, a 000pyI0BaHUE, KOTO-
PBIM OHHM TOJIb3YIOTCS Ha OTJbIXE. TaK, )KUBOTHBIX CUJIBHO OECIIOKOUT IIyM PaAHOIPUEMHUKOB U
JBUTATEJIeH aBTOMOOUIIEH, YTO MPUBOJUT K HAPYIICHUIO UX Pa3MHOXKEHHS. MOTOpHBIE U Mapyc-
HbIE CyJJHAa HAHOCST BPEJ BOJOIUIABAIOIIMM NTHUIAM, OCOOEHHO TEM, KOTOpBIE CTPOST IHE3a Ha
MMOBEPXHOCTU BOJBL. YacTo 3TO BEET K TOMY, UTO BOJAOILJIABAIOIINE IITULIBI TOKUIAIOT BOJOEM.

BimstHue TypusMa Ha CaHUTapHOE COCTOSHUE TEPPUTOPUHU. MyCcop M OTXOHbI, OCTaBIIsIe-
MbI€ TYPUCTaMH, CO3/Ial0T CEPbE3HbIE CAHUTAPHBIC MPOOIEMBbI U BIHSIOT HA 3JJ0POBHE MECTHOTO
HacesieHus. OTXO/bl MPEKIE BCErO BIMSIOT HA CAHUTAPHBIE KaueCTBAa MUTHEBOM BOJbI, MTOYBHI,
pPacTUTENBHOCTH U BO3AYyXa. BakHO pa3aenuTbh OpraHnueckre 1 HeopraHmdaeckue orxoasl. Opra-
HUYECKUE OTXO/bl MOXKHO IepepadoTaTh B KOMIIOCT, KOTOPBIH SBISETCS XOPOLIUM YAOOpEeHHEM
JUISL TApKOB U caioB. UTO KacaeTcss HEOPraHMYECKUX OTXOJOB, TO BAXKHO 3alPETUTh TypUCTaM
BBIOpAchIBaTh KOPOOKH OT CHTapeT, MUBHBIC OAHKH, ITACTUKOBYIO TIOCY/Ty, TTAKETHI U T.7. MOXHO
UCIIOJIb30BaTh 3aJIOTOBO-BO3BPATHYIO CHCTEMY cOOpa Taphl, MPU KOTOPOW TYpPUCT MOJydaeT
JI€HbIU TpU cliade mycTol nocyasl. Celfyac He CyIIECTBYET MOJIHOCTbIO O€3BPEAHBIX JUISl OKpPY-
JKarolel cpeibl Coco00B YTUIIM3ALUU 0TX0/10B. EnnHCcTBeHHBIN 2 PekTUBHBIN criocol n3bexa-
HUs BPETHOTO BO3/ICHCTBUS OTXOJ0B — HE JIOMyCKaTh UX HakoIwieHus. [IpenoTBpamnienue 3arpss-
HEeHMsI TpeOyeT U3MEeHEHUs crioco0a JesITeIbHOCTH U YCTpaHEHHE HEMOCPEICTBEHHOTO HCTOYHUKA
npo6uems! [Koconamnos, 2009].

OcreTndeckoe Bo3zeiicTBre Ha maHamadT. HekoHTponupyemas TypuCTCKasi JOesTENb-
HOCTb OKa3bIBaeT CEpbE3HOE BIMSHUE Ha 3CTEeTHYEcKHe KauyecTBa jdaHamadra. Camoe pacrpo-
CTPAaHEHHOE MPOSBJIEHUE TAKOI'O BO3JIEUCTBUS CBA3AHO C MYCOPOM, OCTAaBJIEHHBIM TypHUCTaMH
BJIOJIb JIOPOT U TYPUCTCKUX CTOSTHOK. J[pyroii cepbe3Hoi mpoOaeMoil B HAIIMOHATBHBIX MapKax 1o
BCEMY MHpY sBiseTCsl BaHganu3M. OH BbIpa)kaeTcsi BO MHOTUX (popMax, BKIItOUasi HAAMKUCH U PU-
CYHKH Ha JPEBHUX BAIYHaX, JIEXKAIIMX 10 KpasM JOPOT U TPOIMHOK; CAUPAHUE KOPBI CO CTBOJIOB
JIepEBBEB; pa3pyllIeHHe 3a00pOB U U3ropoAeH U Apyrue BUIbl GU3NYECKOTr0 HAAPYyraTeabCTBa HAJl
OKpY>Karollen Cpeiou.

Bo3zgeiicTBue Typu3zMa Ha KyJabTypHYIO cpeny. Ha TeppuTopun MHOTMX HallMOHAIBHBIX
MTapKOB U 3alIOBETHUKOB HAXOAATCS ApXEOJOTHUECKHe MaMATHUKHU. MIHOrAa NpuCyTCTBHE NCTOPH-
YECKUX U JOUCTOPUYECKUX OOBEKTOB SIBISLIOCH OMPEACIISIONIUM (GaKTOPOM IS BBIICICHUS 0Xpa-
HseMoll Teppuropur. OdeHb 4acTo 3TH OOBEKTHI JOMOJIHSIOTCS HMPUPOJHBIMU ISKOCHUCTEMAMH,
TaKKe MPEICTaBIAIOIUMHI UHTEPEC I TYpUCTOB. [1o4TH BCe JOUCTOPUYECKHUE YUACTKU 3€MHOU
MOBEPXHOCTHU MPEACTABISAIOT UHTEPEC I MaIe03KOJIOr0B, TaK KaK OHU HECYT HH(pOpMAIUIo 00
U3MEHEHUX Giopsl U GayHbl, mpoliieccax 0Opa3oBaHMs MOYBKI U T.A. TakyKe OHU MO3BOJISIFOT HC-
TOpUKaM YCTaHOBUTH CIIOCOOBI UCIOIb30BAaHUS 3€MIIM B AIIOXY 3apOKJICHUS YEIOBEYECKOro 00-
mectBa. Takum 00pa3zom, pa3pylieHue 3eMellb, UMEIOIINX apXe0JI0rHYECKYIO LIEHHOCTh (KOTOpoe,

145



B OCHOBHOM, IPOMCXOIUT B PE3YNIbTaTe 3PO3HH), BEJIET U K IOTEpEe HEBOCIOIHUMOM HHPOPMAITUH.
Bosbliyio TpeBory BbI3bIBAET yLIEpO, HAHOCUMBIN apXe0I0raMu-IIO0UTENSIMI U KOJIJIEKI[MOHE-
paMu apXeoJOrHUeCKUX HeHHOCTeH. OTPOMHBIN yIepOd HAHOCUT TYPHCTCKas ACATEIbHOCTD 3eM-
JISTHBIM YKPEIUIEHUSIM, HACKaJIbHOW JKUBOIMCHU U APYTUM UCTOPUYECKUM OOBEKTaM, IIPUBJICKAIO-
LM BHUMAaHHUE TYPUCTOB.

BaxxHoli cocTaBIISIIOIIEH SKOJIOTHYECKOT0 PUCKA B TYPUCTCKO-PEKPEALIMOHHOM AESTEIbHO-
CTH SIBJISICTCS MIEPErpy3Ka TYpPUCTCKOW TEPPUTOPUH, KOTOpasi CBsI3aHa MO0 ¢ OOJIBIION TOMyJIsIp-
HOCTBIO JJAHHOTO paiioHa y TypHCTOB, JIMOO C OTKPBHITUEM HOBOT'O BUJa TYPUCTCKUX PECYPCOB Ha
JAHHOM TEpPUTOPHUH, B PE3YyJIbTaTEe YEro IOTOK TYPUCTOB B JAHHBIM paliOH yBEIUYUBACTCS IOPOH
B HECKOJIbKO pa3. COOTBETCTBEHHO YBEIMYMBACTCA M HArpy3ka Ha OKPYXKaroIlylO MPUPOJHYIO
cpeny. [loaTomy BaxxHBIM (paKTOPOM OE30MIACHOTO PA3BUTHS TypU3Ma SIBJISETCS MPOITYCKHON TO-
TEHLMaJl TYPUCTCKUX TEPPUTOPUMA — MaKCUMaJlbHAsl Harpy3Ka B Y€JIOBEKO-IHAX WU YEJIOBEKO-
qacax, KOTOPYIO MOXKET BBIJEpKATh TYPUCTCKUN 0OBEKT 0€3 cephe3HOro yuiepda uisi MECTHBIX
pecypcoB, 6€3 HEraTUBHOI'O BO3/JICMCTBUS HA BIIEYATIEHUS OT 3KCKYPCUU WU Typa U 0€3 BO3HHK-
HOBEHHSI COIIMATIbHO-I)KOHOMUYECKHUX NPOOJIEM Yy MEeCTHOTrO HaceneHus. Ciie1oBaTeIbHO, HE00XO0-
JUMO CTPOrO PacCUYMUTHIBATh IIPOIYCKHOW IMOTEHIMAI U IPEAEIbHO JOIyCTUMBIE HArPY3KH Ha
TEPPUTOPHIO U, B CIIy4ae IIPEBBILICHUS IIOKA3aTeNIel, OTPAaHUYUBATh YHCIIO TYPUCTOB, IIOCEIA0-
IIMX JTaHHBIN paiioH. YacTo 3TO MOXKET ObITh B ylIepO 10X0/1aM OT UHOCTPAHHOT'O TypH3Ma.

MOoHO caenaTh BBIBOJ O TOM, YTO COBPEMEHHBIN TYpU3M 3aTparuBaeT Bce cepsl OKpy-
JKaKOIIEH Cpelbl: TE0JIOrMYECKYI0, PACTUTENIBHYIO, BOJHYIO, IOUBEHHYIO U APYTHE, IIPU 3TOM OKa-
3bIBasi HA HUX OOJbIIOE BIMSHHUE W OTpHUIATENIbHOE BO3JeicTBUE. VIHTEHCUBHOE 3arpsi3HEHUE
Cpeibl HECOBMECTUMO C IPEJICTABICHUSMHU O KOM(DOPTHOM OT/bIXE. 3arps3HAIOLIME BEIIEeCTBa,
oOpasyrommecsi B pe3ysibTaTe XO3SIMCTBEHHON JIEATENIbHOCTH, CHI)KAIOT PEKPEAllMOHHYIO IICH-
HOCTh JIAaHAA(TOB U MoaYac e1a0T HEBO3MOXKHBIM MX PEKPEALMOHHOE MCIIOJIb30BaHUE. DKO-
JIOTHYECKHUE MPOOJIEMBI B TIOCEIIAEMBIX PEKPEAIMOHHBIX paifoHaX MOTYT HaHECTH yIiepO JTMYHON
0€3011aCHOCTH, 3/I0POBbIO M SKOHOMUYECKHM MHTEpecaM TypucToB. OJHaKO, B OTJINYME OT APYTUX
oTpacieil SKOHOMHUKH, OOJIBIIMHCTBO OOBEKTOB TYPUCTCKOH HMH(PACTPYKTYPHI OKa3bIBACT JIO-
KaJIbHOE BJIMSIHME Ha OKPYKAIOILYIO CpeAy, TaK KaKk paguyc UX BO3AeHcTBUSA HeBenuk. [loaTomy
ObLT0 OB HEOOOCHOBAHHBIM TOBOPHUTH O BO3PACTAHUH SKOJIOTUIECKUX TYPUCTCKAX PUCKOB U Upe3-
MEPHOM BJIMSHUU TypU3Ma Ha yXYyIUICHHE COCTOSIHMS OKpPY)KAIOIIEH NPUPOIAHOM Cpenbl, IO-
CKOJIBKY OOJIBIIMHCTBO BUJIOB YEJIOBEUECKON JEATENbHOCTH OKa3bIBa€T Ha NMPUPOAY ropasJio
Oonbuiee BausHUE. KpoMe Toro, TmaTenbHO MPOAYMaHHAs TaKTUKA U CTpATersl pa3BUTHUSA TY-
PHUCTCKOM OTpaciii MOXKET OBbITh HalpaBjIeHa Ha OXpaHy OKpYKarolllel NpUpOIHON CpeIbl U palu-
OHAJIBHOE MTPUPOJAOIOIB30BAHKE.
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ECOLOGICAL FEATURES OF PENZA REGION CLIMATE

M. L. Zhogova, N. S. Alekseeva
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Penza, Russia

Abstract. The article considers Penza region climate features influencing human health,
working conditions, medical treatment and recreation resources. Sunshine duration, pressure
drops, wind speed, summer and winter daily average temperatures, relative humidity and cloudi-
ness are analyzed on the basis of the climatologic data. Especial attention is paid to repeating
dangerous and unfavorable weather and climate phenomena, namely fog, blizzard, clear ice and
hoarfrost, thunderstorm, hail.

Key words: Penza region, climate features, ecological factor, dangerous and unfavorable
weather and climate phenomena.

AHHoTauus. B cTatbe paccmarpuBaroTcs ocobeHHOCTH KinMara [lenseHnckoit obmacru,
BIUSIIOLIME HA  3/I0POBbE, YCIOBUA TPYAd, OTAbIXa U JieueHus dyenoBeka. C HCHOIb30BaHUEM
KIIMMATOJIOTHYECKUX ~ MAaTCPUATIOB  MPOBEICH aHAIM3 MPOJIOJKUTECILHOCTH COTHEYHOTO CHsI-
HUS, TIepenajoB JaBIEHUS, CKOPOCTH BETPa, CPEAHECYTOUHBIX TEMIEPATyp 3UMbI U JIeTa, OT-
HOCHTEIFHOW BJIQXKHOCTH, TIPOJODKATEIBHOCTH aTMOC(hEpHBIX ocaskoB, obmagnoctu. OOpa-
[IEHO BHUMAHHE HA TIOBTOPSIEMOCTH OTMIACHBIX M HEONArOMPUITHBIX MOTOJIHO-KIMMATUUECKUX SB-
JICHW1: TYMAHOB, METEJIEH, TOJI0JIEa U U3MOPO3H, IPO3, Ipaja, TYMAaHOB, METEJIEH.

Kuarouesblie cioBa: [lenzeHnckas o6nacTh, KIMMAaTHYECKUE OCOOCHHOCTH, 9JKOJOTHYE-
CKUU (1)aKTOp, OIIaCHBIC U H€6J’Ial"0HpI/I$ITHI)I€ IIOTOAHO-KIIMMATUYCCKHUEC SIBJICHUSI.

[lenzenckast 001acTb OTHOCUTCS K YMEPEHHOMY KJIMMaTHYECKOMY MOSICY, K aTJIAaHTUKO-
KOHTHHEHTAJIbHON eBpomnelckoil obnactu (mo kiaccudukanun kiauMatoB b, IT. Amucosa).
KnumaTtnueckrie 0COOEHHOCTH TEPPUTOPUH SBISIOTCA 3KOJOTUYECKUM (PaKTOpPOM,  BIIHSIO-
IIMM Ha 3JI0pOBbE 4yeiaoBeKa. KimMar co3gaer yClloBHs TPyAd, OTABIXA U JICUEHUS, OH MOXKET
OTrPaHUYMBATh BO3MOKHOCTH XO3SIICTBEHHOI'O HCIIOJIB30BaHUs TeppuTopuu. Kpome mpsmoro
AKOJIOTMUYECKOTro 3 (eKTa, KIMMaT ONpeesieT MHOTHE JPyTHUe CBOMCTBA TPUPOIHOM Cpebl (TH-
poJoruuecKue, OUOreoOXUMHUECKUE, OMOTHUECKHUE), OKA3bIBAIOIINE BIUSHUE HA YCIOBHS KHU3HU
4eJI0BEKa.

Paznuunble 3neMeHTH KIMMaTa BO3ACUCTBYIOT HAa YEJIOBEKa OJHOBPEMEHHO, U 3 (eKT
BO3EHUCTBUS KaKOr0-JIMOO OJHOTO M3 HUX 3aBUCHUT OT JPYruX (HampuMep, TEIUIOOUIYIIeHUE Ye-
JIOBEKA 3aBHCHUT OT TeMIIEpaTyphl BO3/1yXa, CKOPOCTH BETpa, BIAXKHOCTU U Ap.). Bo B3rnsagax Ha
KpUTEpUU OJIarONpHUATHOCTH KJIMMaTa U €ro OTJENIbHBIX AJIEMEHTOB HET eluHCcTBa. [lo MHEeHMIO
A. T'. Ucauenko [Mcauenko, 1991], Hambosiee HaEKHON OCHOBOM JIJISl DKOJIOTHYCCKON OIICHKU
pexxnMa atMocdepbl  CIyKaT PsAbl JaHHBIX METEOPOJIOTHYECKUX HAOMIOAEHUIM CeTH CTaHUIUHN U
KJIMMaTU4ECKHE NT0KA3aTEIH.

Jlnis pacyeToB M aHAJIM3a KIMMATHYECKUX YCIIOBHM, HEOOXOIUMBIX JUIS OT/IbIXa U BOCCTA-
HOBJICHUS 3[I0POBBSI, B paOOTE MCIOIB30BaHbl MaTEPUATbI KIIUMATUYECKUX CIIPABOYHHKOB [2, 3]
Y MAacCUBBI METEOPOJIOTUYECKUX HaOMIOJeHUH 1o MeTeocTaHuusM [lenzenckoit obmactu [4].
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ConHeuHbI CBET OKAa3bIBaCT CYIIECTBEHHOE BIMSHHE HA TEUEHHWE MHOTUX IPOIIECCOB B
OpraHu3Me 4YelIoBeKa, Ha CyTO4HbIe Onojornyeckue putMbl. B Ilen3eHnckoil ob6mactu mpopomKu-
TEITLHOCTh COJTHEYHOTO CHSIHUSI B cpeaHeM 3a roja cocrtapiseT 1807 dacoB (i cpaBHEHUS: B
taiire Boctouno-EBporneiickoii papauabl — 1507 gacoB, Ha moOepexne UepHoro mopst — 2523 ya-
coB). HanmeHnbIllee 4nCI0 YacOB COMHEYHOIO CHUSTHUS MPUXOIUTCS HA 3UMHUE MECSIBL, T. €. Ha
BpeMsl KOPOTKOTO JTHSI U 00JbII0N 00sadyHOCTH. B mioje mo 4uciy 4acoB COMHEYHOTO CHUSHUS
[Ten3a mano ycrymnaer uepnomopckomy nmoodepesxnto Poccun (Ilensza — 288 1, Coun — 313 u). Ta-
KHM 00pa30M, CBETOBBIE YCIIOBHS KJIMMaTa Hallel 00J1acTi OaronpusTHHI 7S YeJIOBEKa BECHOM,
JIETOM U B Hayaje OCEHH.

Ha camouyBcTBUM yelloOBeKa CKa3blBalOTCA Iepenajsl AaBieHus. s monen, crpanato-
HIUX CePJACYHOCOCYAUCTHIMH 3a00JI€BaHUSIMH, OCOOCHHO HEOIArONMPUATHBI JHHU C TIPOXO0XKICHUEM
aTMoc(epHBIX (PPOHTOB, KOTJa TaBICHUE PE3KO MEHseTCs. B HalieM Kpae CyTOYHBIN XOJI 1aBje-
HUS B CpPEHEM OTIMYAETCs HEOONBIIMMH aMIUIUTyJaMu: B T€mioe Bpems roga — 2-3 rlla, B xo-
nonHoe Bpemst — 4—6 rlla. Ognako GbIBaOT MEPUOABI C CYTOYHBIM IIEperajoM JaBiieHus: Ooee
26 rlla.

Berep B skapkoe BpeMs rojia yCUIIUBAET UCIIAPEHUE C TOBEPXHOCTU KOXKU, 3a0UpaET TEIIO0
u o0Jer4aeT nepeHoCUMOCTh kaphl. B xonoanoe Bpems (0c0OOEHHO MpH OOJIBIINX MOPO3aX ) CUITh-
HBIM BETEp OKa3bIBA€T OTPULATENIHOE BO3/JECUCTBHE HA OpPraHU3M, CIIOCOOCTBYET OXJIAXKICHHUIO
Teja yesnoBeKa. braronpusaTHON A 4eoBeKa CUUTAI0T CKOPOCTh BeTpa a0 3 m/c. CpenHerojo-
Bas CKopocTh BeTpa B [lense — 4,4 m/c, B 3emerunno — 3,9 m/c, B Konnone — 3,1 m/c. B roxy B
cpennem ObiBaeT 13—15 nmHeli co ckopocThio BeTpa Oosiee 15 m/c. Berpsl co ckopocThio 6osee 20
M/c pukcupytorcs B cpenneM B Ilense 10,6 queit B roa, B 3emerunno — 0, B Kongone — 1 gensb.
Cpenu Hacen€HHBIX MYHKTOB o0siacTu [IeH3a oTinyaercs NOBBIILIEHHON IOBTOPSEMOCTbIO BETPOB
Oonpiux ckopocteid. Tak, 29 uronsg 2011 roga B 0077aCTHOM IIEHTPE CHIIbHBIN IITKBAJIUCTHIN Be-
TEp CpbIBaJ KPBIIIM JOMOB U BIOMBaJ OKHA, ObLIIO HAPYILIEHO 3JIEKTPOCHa0KeHne. Makcumalb-
Hasi CKOPOCTh BeTpa B ropoze 28 m/c, mopbiBel 10 40 M/c. CHIIbHBIC BETPHI B XOJIOAHOE BpeMs
roja ycuiuBaroT 3PpPeKT HU3KOH TeMIrepaTyphl.

HITunesas morona (co ckopocthio Betpa 0—1 m/c) crout B obnactu B 6-16 % nueit 3a
rof. be3Berpre MoxKeT cmocoOCTBOBATh KOHIIEHTPALIUU 3arPA3HSIONIMX BO3yX BEIIECTB HaJ IMO-
HUOKEHHBIMU y4acTKaMH, 3aHMMAIOIMMU 3HAYUTENbHYIO0 Iulomaas B ropojae Ilensza. Ctpangator
J011, 00JIbHBbIE OPOHXHMAJIBHON aCTMOM U IPYTMMH ajljiepruueckumu 3adoneBanusamu. Lltunesas
MOTro/1a Yarie HabIroJaeTcst IETOM.

Mexny )KMBBIM OPraHU3MOM M OKPY’KAIOIIEH €ro Cpeiod IPOUCXOIUT HENPEPBIBHBIN IIPO-
1ecc ooOMeHa TerioM. Beicokast TeMmeparypa Bo3iyxa MOXKET BbI3BaTh IeperpeB, HU3Kask — oXJja-
kJaeHue opranusma. [Ipu Meauko-reorpaduueckoit oreHKe KIMMaTa MHOTHE CIICIIUATHUCThI IPU-
JatoT OOJNbIIOE 3HAUEHUE MPOJOJIKUTENBHOCTH IEPHOJA CO CPEIHECYTOYHOM TemIepaTypoin
Hke 0 °C, KOTOpBII MOYKHO YCIIOBHO CUMTaTh XOJOAHBIM. Ero mponomxurensHocTs B [lense
nocturaet 154 nHeil, B CeBEpHBIX M CEBEPO-BOCTOUHBIX pailOHAX OHA yBeJInuuBaeTcs 10 161 mHs.

OnrtumaneHasi sl JETHETO OTHAbIXa cpeaHecyTouyHas temriepatypa (ot 15 go 20 C)
HaOmo1aeTcs B o0nactu B cpefHeM 56 nHel. braronpusTHbIN mepuos Uit 3SMMHET0 OTAbIXa (Co
CpenHecyTOUHbIMU Temmeparypamu  oT —5 10 —15 °C) cocraBnsier B cpennem 70 nueit. [lpu
OoJiee BBICOKOH TemIiepaType noroaa oObIYHO HEYCTOWYMBA, MOPO3HbIE THU YE€PEIYIOTCS C OTTE-
MeJsIMH, He o0pa3yeTcs YCTOMYHMBBINA CHEXHBIN MOKpoB. [Ipu Oosee HU3KOI TemmepaType yBenu-
YUBAETCSI PUCK OOMOPOKEHUHN U MPOCTYAHBIX 3a00sieBaHu. J{uckoMOpTHBIN epuos co cpen-
HECYTOYHBIMH TemIiiepaTypamu Hike -15 °C pasen B [lenze 27 asm.

DKcTpeManbHbIe YCIOBHS 3UMBI OTpeiersitoTest Temnepatypoit -30 C, koraa npu padoTtax
Ha OTKPBITOM BO3JlyX€ HEOOXOJUMO yCTpauBaTh uepe3 KaKJblid 4yac MmepepbIBbl g 00orpeBa, u
Temmeparypoit -45 C, mpu KOTopoii Bce pabOThI Ha OTKPBITOM BO3/yX€ JOJIKHBI IPEKPAIIaThCSL.
DkcTpeMaibHO X0JtoaHas morojaa (Hwke -30 °C) ObIBaeT B cpeiHeM 1—2 JTHS B TOJTY.

CpenHeronoBoe 3Ha4eHNE OTHOCUTENIbHON BiIakHOCTH i [len3eHckoit obnactu cocras-
nsieT 75-76 %. OcoObIM TUCKOMGOPTOM OTIUYAIOTCS JHH CO 3HAUEHUEM OTHOCHUTEIHHON BIIaXK-
noctu meree 30 % (3942 nus B [lensenckoit oomactu) u 6osee 80 % (115-123 nus). Beicokas
BIIQXKHOCTh YCHJIMBAET HEOIArONpUsSTHOE BIUSHUE Ha OPTaHMU3M KaK BBICOKOM, TaK U HU3KOH TeM-
neparypsl Bo3ayxa. Beicokas BIaXHOCTh P MOHMKEHHON TEMIEpaType YCUIUBAET OTAady op-
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TraHU3MOM TEIUIA, a IIPYU NOBBIIICHHON — 3a/epKuBacT. Jlaxke Ipu yMEPEHHOU TeEMIIEPAType BO3-
JTyXa €ro BbICOKas BJIIAKHOCTh BBI3BIBAET HEMPUSATHOE OLIYILICHHE, Ha3biBaeMoe 1yxoToil. Huzkas
BJIQYKHOCTH CITOCOOCTBYET 3HAUYNTEILHOMY UCIIAPEHHIO BJIArU CO CIIM3UCTHIX 000JIOUYEK IbIXaTeIb-
HBIX MTyTEH, YTO MPUBOJUT K OILIYIICHUIO CyXOCTH BO PTY, TOPJIC U YBEIMYHUBACT PUCK 3a00JIeBa-
HUI IbIXaTEIbHBIX MyTEH.

[IpoaoKUTENIbHOCTE OCAJIKOB 3a roJ B cpeaHeM cocTaBisieT 876—890 vacos, T. €. 0KOJIO0
10 % Bcero BpeMeHH UAET CHET WiH J0Xkab. CleaoBarenbHO, 3HAYUTEIbHAS YacTh BPEMCHH
(90 %) MokeT OBITH MCIIOIB30BaHA JJIS OTABIXA, PAOOTHI BHE MOMCIIEHHMA, JICUCHHUS KIMMaTHIe-
CKUMH (pakTopamu.

3HauUTENbHAS 9aCTh aTMOC(HEPHBIX OCAJIKOB BhIMAaeT B Buae cHera. CHEXHBIN TOKPOB
SIBJISICTCS] BOKHBIM  peKpealinoHHbIM (pakTopoM. Hanmmune CHE)XHOTO MTOKPOBa BHICOTOM HE MEHEE
10 cM co3maét mpeanoChUIKU ISl Pa3BUTHS 3MMHHUX BUJIOB OTJbIXa U criopTa. CpeaHsis BBICOTA
CHEXXHOTO MOKpoBa B obsactu (ot meHee 30 cM Ha 3amane 1o 6osiee 40 cM Ha BOCTOKE 00JIaCTH)
JIOCTaTOYHA JIJIs YCJIIOBHM 3UMHEH peKpealiuu.

O0J1a94HOCTh YBETUYHMBACT JUCKOM(POPTHBIC OLTYIIEHUS YenoBeka. CpeHee YHCIO SICHBIX
nHer mo obmer obmauHoctn 30-34. I[TacmypHBIX AHE# B obiacTu ropasmo Oospire: 139-155.
OcobeHHo yacTo macMypHasi moroga HabmozaeTcss B HosAOpe U jaekabpe, HanOoJiee penKko — B
JICTHUE MECSIIBI.

Cpenu He OaronpusITHBIX JAJS PeKpealuy CBOMCTB KJIMMaTa BbIIEISAIOT TyMaHbl (3443
IHs B roay, npuuéM B Ilense 43 aus). [IpooKuTeNnbHOCT, TYMaHOB U3MEHSETCSl 110 00J1acTH
B 3aBHCHMOCTH OT JIOKAJIbHBIX ycJOBHM (penbeda, 6mu3octu BogoémoB). Yaie Bcero TymaHbl
(bUKCUPYIOTCS B XOJIOJIHOE BpeMs Tojla, MAKCUMYM MPUXOJUTCS Ha HOSIOPb.

[TponomxurensHOCTh MeTeneil B obiactu (207-331 yacoB 3a rof) yBeIu4MBaeTcs K BO-
cTtoky. Ha mereocrannusax obnactu ¢ukcupyercs B cpeqHeM 8—39, makcumyM 45—63 qHs ¢
MetesnaMu.  Kpome mereneit, KoMPOPTHOCTh XOJIOJHOTO BPEMEHU CHUYKAIOT TOJIONETHO-U3MO-
pO3€BbIC SIBJICHUSL. DTH SIBICHUS OKa3bIBAIOT HArPY3KU HA MPOBOJA BO3IYIIHBIX JTUHUN CBS3HU U
ANEeKTpornepead, MOTYT BbI3bIBATh UX OOBHCAHUE U pa3pbIBbl. OMAaCHOCTH rOIOIEAHO-U3MOPO3e-
BBIX SIBJICHUN yCuiIMBaeT Betep. CpenHee Ynuciio AHEH ¢ ToJioyi€IoM BapbUPYET MO 00JIacTH OT 8
B Kamenke-benunckoit 10 38 B Ky3nenke. Cpennee unucio IHEW ¢ U3MOPO3bI0  OT 7 B 3eMeT-
yuHo 110 40 B Ky3nerike.

B Ténubiii nepuo/1 OracHbIMU SIBICHUSIMU SIBJISIFOTCS TPO3bI, TPa/l, MbUILHBIE OypH, CMEPYH.
B cpennem B obmactu rpo3sl ObiBatoT 26—29 nHeil B roay, rpag — 1-2 aHA; nbuibHBIE Oypu
BO3HHUKAIOT HE KaXKJIBIHA IO/,

Hecmotps Ha HekoTopble HeOmaronpusiTHeie (akTopbl, [leH3eHckas oOmacTe obiamaeT
3HAYUTEIBHBIM YKOJIOTUYECKUM MOTeHIMAIOM KiuMmaTa. OcoOeHHO KOMPOPTEH AN KHUTeNel
00JIacTH  OCTATOYHO MPOAOKUTEIHHBINA TEMIIBIN PO, KOTOPHIN TaET BO3MOXKHOCTD OT/IbIXa
Ha OTKPBITOM BO3/1yX€ U KypOPTHOIO JICUECHHUSI.
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«3EJIEHBIE» N «YMHbIE» TOPOJ1A: BE3OINACHOCTD,
CBAJIAHCUPOBAHHOCTb U TAPMOHUYHOCTb

U.B. Usawxkuna, b.1. Kouypos
HUnemumym I'ennnana Mockewt, Uncmumym ceocpagpuu PAH

Mocksa, Pocuus, ivashkinagenplan@mail.ru, camertonmagazin@mail.ru
«GREEN» AND «SMART» CITIES: SAFETY, BALANCE AND HARMONY

I.V. Ivashkina, B.l. Kochurov
Genplan Institute of Moscow, Institute of geography of RAS
Moscow, Russia, ivashkinagenplan@mail.ru, camertonmagazin@mail.ru

Abstract. The report deals with the tendencies of world urbanization and features for de-
cision of urgent issues of safe and secure environment, efficient use of energy and natural re-
sources, formations of the healthy and harmonious urban environment on the example of Japan,
Singapore and the Russian Federation. Global demand for the development of smart cities and
green (eco) cities aimed at achieving such objectives as high mobility due to eco-friendly transport,
information services, energy-saving devices and technologies, healthcare, comprehensive security
solutions that support easy, healthy and comfortable everyday living for residents.

Keywords: Urbanization, smart city, intellectual territory, energy-saving, safe and secure
environment, green building

AHHOTanms. B 1oknazne paccMaTpuBaroTCs TEHACHIIUE MUPOBOTO IIpoLiecca ypOoaHu3aIuu
1 0COOEHHOCTH PEIICHUS aKTYyalbHbIX BOIPOCOB O€30MaCHOCTH, SHEPTO- U pecypcocOepekeHHUs,
(dbopMHUpOBaHUs 310POBOM U TAPMOHUYHOM TOPOACKOH cpeasl Ha mpumepe SAnonuu, CuHramypa
u Poccuiickoii @enepanuu. ['nodanbHoe TpeOOBaHNE Pa3BUTUSL «YMHBIX)» U «3€JIEHBIX» TOPOJOB
HaMpaBJICHO Ha JIOCTUKEHUE TaKUX Liejel, Kak o0ecredeHrne BbICOKOM MOOMIBHOCTH HaceIeHUs
3a CYET UCTOJIb30BAHNS YKOJIOTMYHBIX BUAOB TPAHCIIOPTA, XOpolee HH(popMannmoHHoe obecrede-
HUE XKUTEeJeH, BHEJPEHHE SHeprocOeperarx yCTpoicTB U TEXHOIOIUH), oOecnieueHue Oezonac-
HOCTH, pa3BUTHE 3/JPaBOOXPAHEHHUsS, KOTOPBIE B KOMILIEKCE (OPMHUPYIOT KOMPOPTHYIO CpEIy
MIPOKUBAHUSA JIFOACH.

KaroueBble cjioBa: ypOaHu3alys, yMHbIH ropoJi, UHTEJJIEKTyallbHaAs TEPPUTOPHS, ISHEp-
rocoepekeHue, 6e30nacHas TopoAcKas Cpesia, 3€JI€HOE CTPOUTEIBCTBO

B nHacrosiee MUpoBoe COOOIIECTBO CTAJIKUBAETCS C MHOIOYHMCIEHHBIMHU MpoOiIeMaMu:
CTpPEMUTENbHbIE TEMIIbI YPOAHU3AIMK U POCT YHUCIEHHOCTH TOPOACKOTO HACENEHUs, BHICOKHUE
YPOBHH BO3CHCTBHSI HA OKPYKAIOLYIO CPEy, B TOM YHCJIE UCTOLICHUE NPUPOJHBIX PECYPCOB U
yYBEJIMUYEHUE BHIOPOCOB MAPHUKOBBIX ra3oB. [ 1aBHON 0COOEHHOCTHIO COBPEMEHHBIX FOPOJIOB SB-
JsieTcs pazpacTaHue ypOaHU3UPOBaHHBIX TEPPUTOPHI U popMHUpOBaHUE arjioMepaluii, NpuBOAs-
mee K TpaHchopMalMu O0JbIIUX MPOCTPAHCTB, KOTOPOE, KaK MPaBUIIO, COMPOBOXKIAETCS MHO-
TMMH CEphE3HBIMH MIpobiieMaMu, BKIOYas HEAPPEKTUBHOE MCIOJIb30BaHUE 3€MENb, BBICOKYIO
3aBHCUMOCTh O0IIECTBA OT aBTOMOOMIIEH, HU3KOE KaueCTBO aTMOC(EPHOro BO3/1yXa, 3arpsi3HeHHe
IIOYBEHHOT'O ITIOKPOBA, IIOBEPXHOCTHBIX U MOJ3EMHBIX BOJI, KOJIOCCAJIbHBIE IIIyMOBBIE HAIrPY3KH,
COLIMAJIbHYIO CETPEraluio HaceleHus U p. B mocTuHayCcTpuaasbHOM MHUpE, K KOTOPOMY CTPEMSITCS
ropoja, Ha MepPBOE MECTO BBIIBUTAIOTCS TpeOOBaHUs 0€30MacCHOCTH U KOM(POPTHOCTH MPOKHUBA-
HUs HaceneHus. Bricokoe KauecTBO *HU3HU B ropojie 00ecrneunBaeTcs HaAIUYUEM JIOCTATOYHOTO
KOJIMYECTBA OOIIECTBEHHBIX MPOCTPAHCTB, YIOOHOU U OpUEHTUPOBAHHOI Ha YeTOBEKa rOpOICKON
CpENON.

K cuacTtbio, ecTb roposa, B KOTOPIX BJIACTH MOHUMAIOT BaXXHOCTh CO3JaHMsI 0€30MacHBIX
TOPOJCKUX MPOCTPAHCTB CO 30POBOM OKPYXKAIOLIEN CPEAOH, IIie HHTEPECHI YEIOBEKA CTaBATCS
Ha TIepBOE MeCTO. Bompockl ropoIcKoi TEXHOIOTHYEeCKOH TpaHChopMaluu, IPUBOAALICH K Tep-
PUTOPHAIBHBIM, SKOHOMHYECKUM, COLUAIbHBIM U 3KOJOTUYECKUM H3MEHEHHSIM IPUBJIEKAIOT

150


mailto:ivashkinagenplan@mail.ru
mailto:camertonmagazin@mail.ru
mailto:ivashkinagenplan@mail.ru
mailto:camertonmagazin@mail.ru

6onpIMHCTBO ypOaHHCcTOB. OCHOBHAS 1I€Th TaKOW TpaHC(hOpMAIMK MPEBPATHTh TOPOJ B «yM-
HBIN», «yCTOMYUBBINY, «3CJICHBIN» WIH B «MHTEIJICKTYaIbHYIO TEppUTOpUIO». [IoHATHE «yMHBIN
TOpOI» U «MHTEJUICKTYalIbHasi TEPPUTOPHS BOIIUIH B 0OUXO0J COBCEM HelaBHO, B Havane 1990-x
roJ1oB, korga CuHranyp crajl «MHTEJIEKTyaJIbHBIM OCTpOBOM», a TopoHTo 1 KpemHueBas nonuna
— «YMHBIM TOPOZIOM» U «yMHOM JOJIMHON» COOTBETCTBEHHO [ XaTuncon, 2013-2014].

«YMHBIE» TOpO/Ia Yallle BCETO CBA3BIBAIOT C BHEAPEHUEM B TOPOJCKOE XO35HUCTBO CPELICTB
aBTOMaTH3alMU (aBTOMaTHYECKHEe cBETO(OpbI, KaMepbl HAOMIOACHUS | T.I1.) JJIsl pEIIEHUs Mpo-
651eM 0e30MacHOCTH MPOKUBAHUS HacelleHus. B mociieiHue rojisl B «yMHBIX TOPO/Iax» aBTOMAaTH-
3UPYIOTCSI HE OTJIEIbHBIE AIEMEHThI TOPOACKOr0 X03sIMCTBA, a MPOUCXOANUT KOMILJIEKCHOE «CTpa-
TErMYeCKOe CBEJCHUE» BCEX YacTe ypOAHU3UPOBAHHOW CHCTEMEI, T.€. BCE TOUMHSIECTCS 00IIen
CTpaTernuu pa3BUTHSI TOPOJA, a B ero MHPPACTPYKTYPY BCTPOCHBI 0Aa30Bble MHTEIUIEKTyalIbHbIE
TeXHOJO0ruu. TepMUH «MHTEJUIEKTyalIbHask TEPPUTOPHUSD NOSIBUICSA B HAYYHO-UCCIIEI0BATEILCKOM
neHrpe «dopym uHTEeIUIEKTYaIbHbIX TeppuTopuin» (Intelligent Community Forum, ICF).

['maBHOE OTIMYME «MHTEIUIEKTYaJIbHON TEPPUTOPUN» OT YIIOMUHAEMBIX BBIIIE BUIOB I'O-
POJIOB 3aKIIFOYAETCS B HATMYUU OOILEH CTpaTeruy U B3aUMOJICHICTBUN BCEX TOPOICKHX, TEPPUTO-
PHAIBHBIX UTPOKOB C LIENbIO: pa3pabOTKU OOIIel cTpaTeruu; cCOrjiacoBaHus OTAEIbHBIX 3a/1ad B
paMKax CTpaTeruy; UCIOIb30BaHUSI MHHOBAIIMOHHBIX TEXHOJIOTUI AJIs peleHus 3aaa4. BHe Bes-
KOI'O COMHEHHS «YMHBIN TOPOJ» U «MHTEJUIEKTYyalbHasi TEppUTOpHs» Onu3kue nouarus. «uren-
JIEKTyallbHbIE TEPPUTOPHUI MPUBJICKAIOT CBOEH MOOMIBHOCTHIO, KOM(POPTHOCTHIO, KYIbTYPHBIM
pasHooOpa3ueM cpeibl MPOKUBAHUS, TOCTYITHOCTBIO HHTEIIEKTYaIbHBIX PECYPCOB, PAa3BUTOCTHIO
JIOCYTOBOT0 KOMIUIEKCA. 371eCh BO3HUKAIOT TEXHOMOIKNCHI, IKOMOIUCHI, OM3HEC-TIAPKU, SKOHOMH-
YeCKHUE KIIACTEePhI U JIOKAIbHbIE NHHOBAIIMOHHBIE CUCTEMbI. FIMEHHO 3/1€Ch MPOUCXOTUT OCBOOOXK-
JIEHHE SKOHOMMKH OT CTPYKTYp, MHCTUTYTOB U MaTE€PUAJIbHBIX aKTUBOB MHAYCTPUAIbHON AIIOXU:
MecTo (abdpUK 3aHUMAIOT CEPBUCHBIE MPEANPUATHUS U OpraHU3alUHU, PA3BUBAIOTCS] YHUBEPCUTETHI
U 0COOBIE CETEBbIE CTPYKTYpPHBI, B KOTOPBIX OT si/ipa MPOMBILUICHHBIX NPEANPUATHI OTIIOUYKOBbI-
BalOTCS MHOTOYMCIIEHHBIE HOBBIE ITPOU3BO/ICTBA HAYKOEMKOTO IMPOMBIIINIEHHOTO CepBUca, (YHK-
LHUOHUPYIOT UHKUHUPUHTOBbIE KOMITAHUH, CTYJIUU POMBIILIEHHOTO U apXUTEKTYPHOT O JU3aiiHa,
¢bup™Mbl THPOPMAITMOHHOTO KOHCAITUHTA U mpodee. OAHAKO caMOe TJIABHOE OTIIMYHE «YMHOTOY
ropojia OT «MHTEJJIEKTYaJIbHON TEPPUTOPUU» COCTOUT B BO3BBIIICHUH HEMATEPUAIbHBIX [IEHHO-
CTel TBOpPYECTBA, 3HAHUS, KAUECTBA KU3HU, 0€301IaCHOCTH, SKOJIOTUIECKH YUCTOH MPUPOHI [3a-
mstuHa H.1O., [Tunsco A.H., 2013].

Ha npumepe OTAENIBHBIX CTpaH PaCCMOTPHUM OIIBIT CO3JaHMS «YMHBIX», O€30MacHBIX U
KOM(DOPTHBIX TOPOJIOB.

SnoHMI0 CIIpaBeJIMBO HA3bIBAIOT CTPAHOM C BBICOKMM ypOBHEM ypOanu3zanuu. 1 3to He
YIUBUTEIBHO: TOCYJAapPCTBO, B KOTOPOM ITPAKTUYECKH MOJHOCTHIO OCBOEHBI BCE 3€MENbHBIE pE-
CYPCBI BBIHYKJEHO CTPOUThH CBOIO TPaJOCTPOUTENIbHYIO MOJUTUKY C YYETOM MaKCUMAaJbHO 3(-
(EeKTUBHOI'O MCMOJIb30BAHUS TEPPUTOPUHU M NMPUPOIHBIX pecypcoB. KitoueBbIM MOMEHTOM st
YAYYIICHUS )KU3HU TOPOXKaH SBISIETCS CO3/IaHME «YMHBIX» TopooB (Smart cities and towns).

[MpoekT «ymuoro» ropoga ®dymkucasa (Fujisawa Sustainable Smart Town), koropsrii
HaxojauTcs B mpuropoje Tokuo npedextype Kanarasa, pazpabaTsiBaeTcst IpH y4aCTUH YaCTHOTO
(3ameiicTBOBaHbl 9 pUpPM) U rOCYIapCTBEHHOI'O CEKTOPOB, BEAYILYIO POJIb B CO3JaHUH FOPOJIa Ur-
paer xommnanus Panasonic. IIpoekT Hadajncs ¢ HKCHEPUMEHTOB IO MPUMEHEHHUIO OTAEIbHBIX
CMapT-TEXHOJIOTUH U BBIPOC 10 BOIUIOLIEHUS YHMKAJIBHON KOHLIENINN LEIOr0 YMHOIO TOpOJa.
BaxxHo 0TMETHUTD, YTO MHHOBALIMY 3aTParuBaloT HE TOJIBKO pa3BUTHE HH(PPACTPYKTYpPHI, HO Kaca-
I0TCA U Ka4eCcTBa KU3HU FOPOKaH.

[Tnomane yMHOro ropoja cocraBiseT 19 rektapoB, Ha 3TOW TEPPUTOPUM IUIAHUPYETCS
pa3menienne 1000 romoxo3siicTs. Bee 0e3 uckitoueHus goma Oy1yT OCHAIIEHbl COTHEYHBIMU Ma-
HEJIIMU (KPBIILHY, CTOJIOBI, BCE TOPU3OHTAIBHBIC M HAKIIOHHBIE TOBEPXHOCTH), YTO MO3BOJIUT BBI-
pabaTriBaTh Ha MecTe Ooiee 70% HeoOXoauMoit ropoay anekTposnepruu. B Fujisawa Sustainable
Smart Town npeaycMOTpeHa yHUKallbHasi CUCTeMa YHeprocOepeKeHmst, 3KOHOMUHU BOJBI U MPO-
YHUX PECYpPCOB, a TaKXKe NMepepadoTKU Mycopa B TOJe3HbIE A ropoaa Marepuainsl. [lonHas pea-
nu3anus npoekra npeanosaraercs k 2018 roxgy.

®opmupoBanue ropoja dymxrucaBa 6a3upyercst Ha TpeX TaK Ha3bIBAEMbIX “KHU3HEHHBIX
ypoBHsAX. HuxHUI ypoBeHb - 3TO MHPPACTPYKTypa, KOTOpasi MPEIOCTABISIET HCIOJIb30BaHHE
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SHEPIuu, 0c000€ MECTO OTBOIHUTCS UCIIOJIB30BAHUIO COJIHEUHOM SHEPIUH, YCTONYNBBIM TEXHOJIO-
THSIM, BKITIOYAIOIINM 3HEPTo- U pecypcocOeperaroiiyue TEXHOIOTHH, a TAKKe U TOCTYN K uHpop-
MAaIMOHHBIM LIeHTpaM. CpelHHi1 YpOBEHD - IU3allH YMHBIX JKHJIBIX TPOCTPAHCTB C ONTUMAJIBHOM
IUIOTHOCTBIO M BBICOTHOCTHIO 3[aHMI, HAIMYUEM O3€JICHCHHBIX U OJIATOYCTPOCHHBIX OTKPBITBIX
MPOCTPaHCTB. BepXHMi ypoBEHB - 3TO CJ10i 'YMHOT'0 00pa3a )KU3HH', KOTOPBIN COCPEIOTauHBAETCS
Ha 3JI0pOBbe, KOM(MOPTHOCTH, O€30MacHOCTH, COLMAIBHBIX MOTPEOHOCTSIX JKUTeen
[http://fujisawasst.com/ EN/sslife/].

B «ymHOM» ropone ynensiercs 60ibl10€ BHUMaHHE BOIIPOCaM MOOMJIBHOCTH HACEJICHUS,
KOTOpast JOCTUTACTCS 3a CYET UCIOIB30BAHUS DIIEKTPOMOOHIIEH, MPUYEM 3TO HE JIMYHBIN TpaHC-
MOPT, @ MAIIMHBI, KOTOPbIE MO>KHO B3SITh HAIIpOKaT. B ropoje npenmyIiiecTBeHHBIM TPaBOM IOJIb-
3YIOTCS MEEX0bl U Benocuneauctsl. [1oaToMy n0poru cpoeKTHpOBaHbl MAKCUMAJIbHO KOM-
(OPTHO /711 IEMIMX MPOTYIIOK MIIM €376 Ha BEJIOCHUIIEIaX.

[IpuopuretHo 3aaaueii pa3BuTus ropoja Oymkucasa IBISICTCS YCTOWUNBOE PYHKITMOHHU-
pOBaHME BCEX FOPOJICKUX CUCTEM U BBIKUBAHUE JIFOJICH BO BpeMsi CTUXUHHBIX OeacTBuid. /s Smno-
HUU 3TOT BOIIPOC OYEHb BaxkeH, T.K. Ctpana Bocxopsiero CoiHla oaBepKeHa 3eMIIETPSCEHUAM
U I[yHaMH{, KOTOPBIE BBI3BIBAIOT KaTacTpouueckue pazpylieHusi TOpoACKON 3aCTpPOMKU U Bcel
uHpacTpyKTypbl. CTOUT 3a/1a4a CIIPOEKTUPOBATH YMHBIN TOPOJI TAKMM 00pa30M, YTOOBI )KUTEIN
BO BpeMsl UpE3BBIYAHBIX CUTYyalluii HE MCHBITHIBAIA TEepeO0eB ¢ SHEpTrHel, BOJOH, MUTAaHHEM U
np. KomnbrorepuznpoBanHas cucremMa paclpeiesieHHs] IOCTABISIET COTHEUYHYIO SHEPIulo, 3arma-
CEHHYIO B 0arapesix, B KWIble 0Ma, OOJbHUIIBI, INKOJBI, U IPYTUE )KU3HEHHO BaXKHBIE OOBEKTHI.

OddexTuBHO MHTErpupOBaHHAs CHCTeMa HAOIIOACHUN TaKXKe MO3BOJISIET JIIOASIM YYB-
CTBOBATh ce0s1 0€30MaCHBIMU U B IIOBCETHEBHOM KU3HU. PoauTenu MoryT 0oJibliie He BOJIHOBATHCS
3a CBOMX JIeTel, 0COOCHHO B IMEPHO/, KOTIa OHM HAXOJSATCS BHE IIKOJIBI, T.K. €CTh BO3MOXKHOCTh
HaOI01aTh 32 HUMHU Onarofaps coToBeIM TenedoHam. [pyroit acrekt 6e30MacHOCTH BKIIIOYAET
UCKJTIOUYEHHNE KaKOi-T100 KPUMUHOTEHHON CUTYyallud B yMHOM ropojie. JIroam MoryT cBoOOTHO
Iepe/IBUraThCs B JIt000O€ BpeMs CYTOK, BKJItOUasi HOUb. B yacTHOCTH, B TEMHOE BpEMs CYTOK CBe-
TOYYBCTBUTEJIBbHBIE JATUUKH PEArupyroT Ha MEepeIBIKEHNE OObEKTOB M CBET HAUYMHAET CUSTh 00-
Jee sIpKo, TakK, 4TOObI )KMTEIU MOTJIM HATH, HE UCHBITHIBAS OECIIOKOMCTBA M CTpaxa. YJIHMUYHOE
JBUKEHUE U OCBEILLIEHUE U MHOTUE JPYTHMe€ CTOPOHBI )KU3HU B 3TOM FOpOJ€ KOHTPOJIUPYIOTCS aB-
TOMAaTUYECKON MHTEIJIEKTYAIIbHOW CUCTEMOW YIPABIICHHSI, KOTOPOH COBEPIICHHO HE HY)KHO JUIS
paboTHI BMEIIATEIbCTBO YEIIOBEKA.

Takum ob6pazom, ropoa DymkucaBa BEIOpal MyTh YCTOMYMBOTO Pa3BUTHS, UTO MPEATOIA-
raet JIOCTHKEHHUE FKOJIOTMUECKUX LIeJIeH, CTaOMIIbHBIX YJHEPreTUUECKUX TTOKa3aTellel, a TakxKe 11e-
neit 6e3onacHoro pyHKIIMOHUPOBaHUS Toposa (Tabm. 1).

Tabmuna 1 — Ctpaternueckue 1enu yMHOTO ropoaa Dymkucasa

IKOJOrHYecKue HeJan JHepreTnyeckme HeJau esan 6e30nmacHoCTH
Bri6pocer CO2 Bognonorpebnenne Hcnonp3oBanue Bo300- [MomHOE ’)XMU3HEOOECTICUCHUE B
HOBJISIEMOH SHEPTUU Cllydae 4pe3BbIYaiHBIX CUTYa-
U
CHmxenue Ha 70% VYMmenbmenne Ha 30% Cariie 30% 3 mHSA

«YMHBII» TOpoJ| MPpeAIoiaracT Co3/laHue M TapMOHUYHOTO oOrmiecTBa. Camasi BBICOKAS
MIPOJAOJDKATEIIFHOCTD KU3HU M 3HAYMTEIbHAS IO TTOKUIIOT0 HaceleHus B SImoHun TpeOyroT co-
3JaHMS CITEIUABEHBIX 00BEKTOB, I'JIe €CTh KOMILJICKCHBIM YXOJ 3a DTOHM KaTreropueu xkureieil. B
ropoJie Pa3MeIIarTCsl HECKOJIBKO IIEHTPOB, KyJ/la KaXJA0€ YyTPO MPUBO3AT CTapukoB. Takue 1eH-
TPHI TTOJTHOCTBHIO 000PYIOBaHBI TPEHAXKEPAMH, JIeueOHBIM 000pyI0BaHNeM. B TeueHne Bcero THS
€CTh BO3MOXKHOCTb OOIIICHUS 1 3aHATHUS JIFOOMMBIM JieJIoM. BeuepoM aBToOYCHI pa3BO3SIT CTAPHKOB
mo goMaMm. Takum 00pazoMm, MOKUIIbIE JTIOAM HE YYBCTBYIOT C€0sI OTOPBAHHBIMU OT CEMbH, HO
HaxOJSTCS O] TPUCMOTPOM KB (DUITMPOBAHHBIX CIICITUATHCTOB.

[TepBbie Mepbl MO CO3/IaHUIO0 0€30MacCHOT0 U KOM(OPTHOTO IS KU3HU U pabOThI rOpo/ia-
rocynapctBa Cunranypa Obutn pa3pabotansl B 1960 rogy. Ilpembep-munuctp Lee Kuan Yew
peIoKIT uaer pa3Butus Cunranmypa kak tpornunueckoro «I'opoma-Cama». OH moHUMal, 9TO
o0uJIMe paCTUTETFHOCTH CMITYUT PE3KOCTh YPOAHHU3AIMH U YIYUIIUT Ka4eCTBO KU3HH B TOPO/JIE.
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I[To ero MHEHMIO, YUCTHIH U 3eseHbI CHHTaITyp BBITOJHO ObI OTIIMYAJICS OT CBOMX COCEICH U MpH-
BJICK OBl MHOCTPaHHBIC MHBECTUIINH, HEOOXOIMMBIC JIJIs pocTa rocynapcersa [ The Singapore Green
Plan,2002]. Bosee Toro, mparMatiudecku HacTpoeHHbIH Lee Kuan Yew Ttakke X0Tel q0Ka3aTh HH-
BeCcTOpaM U Typuctam, uro CHHramyp — 3TO JAMCLUUIIMHUPOBAHHAs U BBICOKOOPTraHW30BaHHAas
CTpaHa, KOTOpasi B COCTOSIHUU 3a00TUTHCS HE TOJIBKO O JIIOJASIX, HO U 00 OKpyXxatolieit cpene. B
1963 rony npembep-MUHUCTP cTall «I TaBHBIM CaJTOBHUKOM) CTPaHbl U HaYaJI MEPBYIO KAMITAHUIO
IIOCAJIKU JIEPEBbEB, U HAa NPOTSHKEHUM BOT yxke 50 sieT npaButenbcTBo CHUHramypa IiaHOMEPHO
MIPOJIOIKAET ATY MOJIUTHKY.

B Hacrosiiee Bpemst Ha Tepputopun CuHramypa, KOTOpblii 110 IIpaBy OTHOCHUTCS K KaTero-
pUH YMHBIX TOPOJIOB, pacnojoxeno 6osxee 300 mapkoB (0Omiei miomaapio cBhIime 9,5 Thic. Ta):
OT MUHH-TIAPKOB B XKUJIBIX paliloHaX 0 orpoMHbIX napkoB Tuna East Coast Park. I'enepanbHbIit
wian Cunranypa [Singapore Master Plan, 2008] npenycmarpuBaet popMHPOBaHUE YHHKAIBHOTO
PEKPEaMOHHOTO U UTPOBOTO MPOCTPAHCTBA, OPTraHU3AIMIO OTJbIXA B HOBBIX Mapkax, OecrpensT-
CTBEHHOE MEPEIBIKEHUE U3 OJTHOTO MapKa B IPYroi MyTeM Pa3BUTHUS 3€JIEHbIX KOPHIOPOB, MO~
JepKaHue YHUKAJIBHBIX 0OBEKTOB MIPUPOTHOTO HACIEIUS U COXPAaHEHHE TAKMX MECT HE3aCTPOCH-
HBIMH TakK JOJT0, KaK 3TO TOJIBKO BO3MOXHO. B urore k 2030 roay miomaap mapkoB OyaeT yBe-
nudena eme Ha 900 ra, u Kax bl sxutens Cuaramypa 6yaer obecreder 8 M2 MapKoBBIX TEPPHTO-
puii [Designing our city. Planning for a sustainable Singapore, 2012].

Yuensie CuHTamypa npoBosST MHOTOUMCIICHHBIE UCCIEA0BaHuUs M0 olleHKe 3 dekTa, Ko-
TOpPOE OKa3bIBalOT MPUPOHBIE, O3€JIEHEHHBIE U OTKPBIThIE IIPOCTPAHCTBA HA YEIOBEKA. Y CTAHOB-
JICHO, YTO JJI1 TOPOJCKOTO KUTENs JH0ObIE 3eJIeHbIe IPOCTPAHCTBA TTOMUMO HCIIOIb30BAHUS HX
JUIS CIIOpPTa, MUKHUKOB, MPOTYJIOK SBISIOTCS MECTOM JJISl YEIUHEHHUS M MCUXOJIOTUYECKO pas3-
psaaxu. HenapoM B COBPEMEHHBIX KHJIBIX MHOTO3TaXHBIX KOMIUIEKCAX OMUMO MPOJYMAHHOTO
03€JICHEHUS IBOPOBBIX MPOCTPAHCTB CO3IAIOTCS XOPOIIO O3€JIEHEHHBIE U OJIar0yCTPOCHHBIE Me-
CTa Ha OJJTHOM U3 3TaXeW JoMa, e 00yCTPOEHbI JETCKUE IIIOIA K1, MECTa JJIs OTJbIXA C JaBOY-
KaMH, TOCTEBbIE 30HBI ¢ OapOeKIo U Tp.

[TpaButenscTBO CUHTramypa yaenser OrpOMHOE BHUMAHHUE JIOCYTY M OTABIXY CBOMX KHTE-
Jeil, B TOM YHClie IOJAEPKUBAET ITOCEILEHUE TapKOB, OPIraHU30BbIBAsi MEPOIIPUSITHS, YUUTHIBAIO-
e NUPOKUN CIIEKTP HHTEPECOB HACEICHUSI U TYPUCTOB. B mapkax mpoBosSTCS TPYIIIIOBBIE Tpe-
HUPOBKU - Hora, putHec, Tail 4u, U T.A., 00ydJaronme Typsl U I€TeH W B3POCIBIX, KOHIIEPTHI U
MpeJCTaBICHHs, BEICTaBKUA. Kpome Toro, nmpenycMoTpeHsl Bce HEOOX0uMbIe yI00cTBa - HH(OP-
MallMOHHBIE CTeH/IbI, TYaJeThl, AyIiH, kade u pecropansl [Singapore Master Plan, 2008].

Jlns MakcuManbHOTo KOM(OpTa YeI0BeKa B TOPOJE MOBCEMECTHO MCIIONb3YIOTCS CIEIH-
aJIbHbIe KPBIThIE (YACTO O3€JICHEHHBIE) MPOXOJIbl /I MEIIeX00B, 3aIlUIIAININEe UX OT 3HOA U
MIPOJIMBHBIX JTOXKIEH.

HexsaTka 3emMenbHBIX pecypcoB B CHHramnype CTUMYJIUPYET UCIOIb30BaTh U HETPAAUIIN-
OHHBIE BUJIbI 03EJICHEHMS, B TOM YHMCJIE 33 CYET O3EJICHEHNUS KPBILI U CTEH BBICOTHBIX 34aHUMN, YTO
MTO3BOJISIET ONTUMANIBHO HCIOJIB30BATh TOPOICKYI0 TEPPUTOPHIO U YIyUIlIaTh KAYECTBO OKpYKa-
1ollel cpenpbl. B mocnenHue roasl 4acTHBIE U TOCYJapCTBEHHbIE (PUPMBI aKTUBHO MOIEPKUBAIOT
IpOrpamMMy BBICOTHOTO o3elieHeHUs. OXHIaeTcs, YTO 03eJIEHEHHUE KPBIII U CTeH OyJIeT YBETMUYEHO
1o 50 ra x 2030 roxy [A lively and liveable Singapore,2009].

C 2005 roma apxuTeKTOphI U 3acTpoiliinkn CHHramypa Hadaju IPOEKTUPOBATh U CTPOUTH
3/1aHUs1, OTBEYAIOIINE CTAHAPTAM «3EJIEHOTO CTPOUTEIBCTBAY, UYTO, IPEXKAE BCETO, MOApa3yMe-
BaeT SHEPro- M BOAOCOEpEKEHHE, UCIIOIb30BAaHUE COTHEUHOW IHEPIUH, BOJJOCOEperaonmx Tya-
JIETOB, €CTECTBEHHOI'O BEHTWJIMNPOBAHUS NOMeNIeHUN. [IpOoeKT olleHnBaeTcs TakkKe U 10 Xapak-
Tepy BO3JIEHCTBUSI HA CPEAY KaK B IMPOIECCE CAMOTO CTPOUTENHCTBA (J00bI4a, 00paboTKa 1 TpaHC-
MOPTUPOBKA CTPOUTENBHBIX MaTEPHATIOB JOHKHA MUHUMAJILHO BJIMATH Ha OKPYXKAIOILYIO Cpeny,
CIIEyeT HCIOIb30BaTh MECTHbIE, BO30OHOBISiEMbIE, IMOAJAIOIIMECS] BTOPUYHOU mepepadoTke
CTpOMTENIbHbIE MaTeprasbl), TaK U BO BpEMs SKCILTyaTalluu 3/1aHus (03eJIeHEHHE, COPTUPOBKA MY-
copa u 1.71.). B Cunramype 3aTpatsl Ha "3e1eHoe" CTPOUTEIHCTBO MO CPABHEHUIO C OOBIYHBIM OT-
mnyatotest Ha 2 %. B 2013 roay 17,7 % NoCTpoeHHBIX 31aHUi OTBeYasid TpeOOBAHUSAM 3€JI€HOTO
CTpoUTENbCTBA, a K 2030 roxy npaBuTeabcTBO CHHramypa riaHupyeT YBEJIUYUTh YUCIO ''3elie-
HeIX" ipoekToB Ha 80 % [Build Green,2012].
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I'panoctpoutenu Cunramypa He 3a0bIBalOT U 00 ICTETHUECKUX CBOWCTBAX TOPOJICKOTO
nannmagdra. Ecte naxke menoe HampaBieHue, 3adguxkcupoanHoe B I'enepanbHoM riane CuHra-
mypa, KOTOpOe JIEKJIapupyeT Pa3BUTUE BBIPA3UTEIBHBIX MATKHX JaHamadToB (softscapes). Boi-
COKOIUIOTHBIM ypOaHU3WPOBAaHHBIN JaHIAPT CO BCEMHU KU3HEHHO BaKHBIMH y100CTBaMU Oy1eT
HE00XOAUMBIM, HO HEJIOCTATOYHBIM YCIOBUEM JUIsl APKO, NPUATHON M JYIIEBHON OKpy’Karouien
cpezbl, KOTOPYIO OXKUIAI0T CHHramyplbl Oyaymero. «KEécTkuit» arpecCuBHbIN ypOaHU3UPOBaH-
ueiid Janamadt (hardscape) HeG0CKpEOOB HOIKEH OBITH JOMOIHEH «MATKHM JIaHAIAPTOM, KO-
TOPBIA OTBeuan Obl 0oJiee TIYOMHHBIM AMOIIMOHAJIBHBIM MOTPEOHOCTSAM CHHTAITYPIIEB, YTOOBI
KayKIIbI{ YKUJI C MUPOM ¥ TapMOHHUEN B 1yILI€ U CEPALIE, B MUPE U TAPMOHUU C OKPY>KaroILel cpeoit
[Singapore Master Plan,2008].

Bo Bcem mupe npusHano, uro CuHramyp — camoe 0e30MacHOe MECTO JUIsl IPOKHBAHHUS.
[TosTOMy MHOTHE WHOCTPAHIIBI MTPEANOYUTAIOT XKHUTh U paboTaTth B CHHramype UMEHHO U3 C000-
paskeHHi 6e3011acHOCTH.

VYposens npectynHocTd B CHHramype - OAMH U3 caMbIX HU3KUX B Mupe. EcTb cooOmienus
0 MEJIKUX IIPECTYIUICHUSAX, TAKUX KaK KapMaHHas Kpa)ka U YJIMYHOE BOPOBCTBO, KOTOPOE IIPOKC-
XOIMT B JIFOJHBIX, TYPUCTUYECKUX MECTaX U B OOILECTBEHHOM TpaHcropTe. MHIMACHTHI TAXKKUX
IIpeCTyIUIEHUH KpaiiHe penku B CuHramype.

[TprunHOM HU3KOIO YpOBHS MPECTYINHOCTHU SIBISIOTCS KECTKHE 3aKOHBI, IIPEAyCcMaTpUBa-
folue 6osblre mrpadsl, TeIECHbIE HaKa3aHUs U 1aXke CMEPTHYIO Ka3Hb 332 UX HECOOJI0ICHUE, a
TaKXKe MIMPOKas CETh BUACOHAOIIOIEHUI Ha ylHIlaX U B OOIIECTBEHHBIX MecTax. Hampumep, Bo-
KJIEHUE B NIbSHOM BUJI€ OTHOCUTCS K KATErOPUU 0CO00 TSKKUX MPECTYIUIEHUH, UYTO HaKa3yeMo He
TOJIBKO IITPaOM, HO TAK)KE TEJIECHBIMU HaKa3aHUSMH U TIOPEMHBIM 3aKIFOUECHUEM.

Opnum u3 nepBbix B Poccuu nmpumMepoB LETOCTHOrO IUIAHUPOBAHUSI TEPPUTOPUH B COOT-
BETCTBUHU C KOHLIENIIIMENH «yMHBIN rOpo1» CTajl IPOEKT Co3/1aHus MHHOrpaaa «CKOJIKOBO» BOIU3U
MoCKBBI, pa3BUTHE KOTOPOTO 0a3WpyeTcs: Ha MPUHOUMNAX «4D»: 3prOHOMHUYHOCTH, SKOHOMHUY-
HOCTB, PHEPTrod(PPEeKTUBHOCTH, IKOIOTUIHOCTh. «CKOIKOBO» JOJDKHO CTaTh «rOpPOJOM Oymy-
IIEro», TOPOJIOM, B KOTOPOM ObLIIM Obl BOILIOIIEHB! COBPEMEHHBIE NIPEACTABICHUS O TOM, KAKUM
JIOJKHO OBITh MI€aIbHOE MECTO JJIs HKU3HU JIIOJIEH.

Bbicokoe kauecTBO KM3HHM B «TOopojie OyIyLIero» onpeiensercs CleAyoUMMU (akKTo-
paMu: TpaHCTIOPTHAs JOCTYITHOCTh; MEMIEX0JHBII MacITad rOpoICKON CpeIbl; JOCTYITHOCTh BCEX
HEOOXO/JMMBIX CEPBHCOB M YCIYT; HAJUYME JIOCTATOYHOTO KOJMYECTBA OOIIECTBEHHBIX IIPO-
CTPaHCTB — MApKOB, CKBEPOB, OOIIEAOCTYIHBIX MECT JOCYra U OTAbIXa; 3HEProd(h(HeKTUBHOCTS;
OJaronpusTHas SKOJIOruueckas 00CTaHOBKA; MaKCUMAJIbHO OEpeKHOE OTHOIIEHUE K IPUPOAHBIM
U TOPOJICKUM JaHmadram, a TakKe K COXPaHUBIIUMCS 00bEKTaM MPUPOJHOTO M KYJIBTYpHOTO
Hacle/11sl, KOTOpBIE IOJIKHBI BOBJIEKATHCS B COBPEMEHHYIO KH3Hb FOPOa C HAMMEHBIIMMHU H3Me-
HeHusimu [Kouypos b.1., UBamkuna NU.B., 2012].

Camoii npuBIIeKaTENIbHON CTOPOHOM POEKTa SIBJIAETCS TpaMOTHast paboTa ¢ JTanamadToM,
a OJTHOM M3 IVIaBHBIX 33/1a4 pa3padaThIBAEMOro MPOEKTa SIBJIsieTCd POPMUPOBAHNE TAPMOHUYHOM
TOPOJICKOH cpefibl, CTUMYJIUPYIOIIEH KpeaTUBHOCTh B HayKe U OM3Hece.

JpyruM MHTEpECHBIM IPUMEPOM CO3/1aHHS YMHOT'O TOPO/IA SIBJISETCS IPOEKT Pa3BUTUA 3€-
ne”oro ropoga CMAPT Cutu Kazans. CMAPT Cutu Kaszanp pacnonaraercsi Ha TeppUTOPHH
650 ra, B 15 kM oT nienTpa cronuusl Pecnyonuku Tatapctan v pUMbIKaeT K MexXIyHapoAHOMY
asponopty «Kaszanp». Ilmanupyercs cozraHue HOBOTO IOPOACKOrO MPOCTPAHCTBA, HA KOTOPOM
pa3BuBaJCs Obl MEXIYHAPOIHBIN OU3HEC, chepa YCIyr U UCTIOIb30BAIUCH Obl HOBEUIITNE TEXHO-
noruu [http://kazansmartcity.com/ru/news/].

[TpoekT OyneT oTBeyaTh CIEAYIOIIUM KPUTEPHSIM: «YMHBIE» TEXHOJIOTUU U COLMAIbHAS
uH(ppacTpyKkTypa, sHeprocOeperaronife TEXHOJIOTHH U «3€JIEHbIe» TEXHOJIOTHH B TOPOJCKOM ILjia-
HupoBaHuu. OtnuuntensHoi ocobenHocThi0 CMAPT Cutu Kazanp siBisiercst TOT pakt, 4To ro-
POJl IPOEKTUPYETCS C YUETOM COXpaHEHHUs MpupoaHoro janamadta. [Ipeanonaraercs co3aarhb
U HOBBIE «G3EJICHbIE TEPPUTOPUH», OOBEIUHEHHBIE MEXIYy COO0H CBOCOOPa3HBIMU «3EJICHBIMUY
KopuaopaMmu. Y HUKabHbIN LleHTpanbHbli napk miomiaipio 46 ra craHeT nogapkom xurensam Ka-
3aHU: €ro OOIIMPHBIE OTKPBITHIE 3€JIEHbIE TPOCTPAHCTBA CTAHYT MPEKPACHBIM MECTOM JJIsl IPOT'y-
JIOK, CEMEMHOTI'0 OT/IbIXA M PA3BJIECUEHUN ISl MOJIOJIEXKH, B TO K€ BPEMSI COXPAHEHUE 03€JICHEHHBIX
TePPUTOPHUI OyIeT CrIOCOOCTBOBATH (POPMUPOBAHUIO OMOPa3HOOOpa3Us.

154


http://kazansmartcity.com/ru/news/
http://kazan.dk.ru/wiki/energosberegayushchie-tekhnologii

[TnanupoBanne CMAPT Cutu Kaszanb 1 pa3menienne B HeM IIEHTpa 00pa30BaHus U HAYKU
no3BoauT TarapcraHy cTaTh OAHHMM M3 MEPENOBBIX PErHOHOB Poccuu M MpuUBJIEYb CTYICHTOB
Y MOJIOJIBIX CHIEI[UAIMCTOB BCEH CTpaHbl. 3€Ch PACHOJIOKUTCS YHUBEPCUTETCKUIM TOPOAOK, CIIO-
cobnbrit BMectuth 10 10 000 ctymentoB. IloMumo HaydHO-00pa30BaTENbHBIX YUPEKICHHM, B
«YMHOM IrOpojie» Pa3MecCTSATCSI CHOPTUBHBIE O0BbEKTHI, MEAUIIMHCKHUI  TOPTOBBINA LIEHTPBI, KHUIIOH
KBapTaJl U Hay4Hble TeXHomapku Ha 5 000 pabounx Mecr.

Taxum 00pa3oM, BBICOKOE Ka4eCTBO JKM3HU B TOPOJaX U KOM(OPTHAs TOPOJCKas cpeaa
cO3/1a10Tcs Oiarofaps BHEAPESHUIO MHHOBAIMOHHBIX TEXHOJIOTUYECKUX, YIIPABIEHYECKUX, COIU-
AJIbHBIX U TPAIOCTPOUTENBHBIX pereHuid. [IoONCK HOBBIX BO3MOXKHOCTEH Il pa3BUTHUS TOPOIOB U
pELICHHSI KITFOUEBBIX TOPOACKUX MPOOIEM CEerofHs BeAeTcsa B 00JacTH HH()OPMAIIHOHHO-KOMMY-
HUKALIMOHHBIX TEXHOJOTHM, TEXHOJOIMYECKUX WHHOBAIMI, MPUMEHEHHUS WHHOBALIMOHHBIX
YIPaBIEHYECKHUX, TPAJIOCTPOUTENILHBIX U APXUTEKTYPHBIX PEIICHUA. Y MHBIN rOpO] HECET Ha cebe
3HAYUTENBHYIO JI0JII0 OTBETCTBEHHOCTH 332 COXPAHEHUE OKPYKAIOIIEH CPEJbl U SBISETCS UHCTPY-
MEHTOM 1l HanboJee 3 (HEKTUBHOTO pEIICHUs YKOJIOTHYECKUX podaemM. HeoOxoaumbiM yciio-
BHEM CO3aHUsl KOM(POPTHOTO ISl IPOKUBAHUS TOPOA ABISETCS MAKCUMAJIbHO O€pEeKHOE OTHO-
HIEHHE K MPUPOIHBIM U TOPOACKUM JaHAmadTam, a TakKe K COXPaHUBIIUMCS 00bEKTaM KYJIbTYp-
HOTO HaCJe/InsA, KOTOPBIE JOJDKHBI BOBJIEKATHCS B KHU3Hb FOPOJia ¢ HANMEHBIIINMHU U3MEHEHHUSIMH.
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MONITORING VEGETATION DEGRADATION IN AL JABAL AL AKHDAR - LIBYA
THROUGH ANALYSIS OF SPATIAL AND TEMPORAL NDVI IMAGERY

PhD. Abdussalam Ahmed Ibrahim, PhD. Ali Abdussalam Ali Jarad,
Azzaytuna University, department of Environmental Science.
Belgrade University, department of Geography.

Tarhuna Libya. Email Abdussalam_ibrahim@yahoo.com
Tripoli Libya. Email: aligrad1972@yahoo.com

Abstract. Through the last three decades, the Normalized Difference Vegetation Index
(NDVI) has been widely used for vegetation mapping and monitoring land-cover change in
semi-arid regions. In Libya semi-arid lands occupy many parts in the north part of country
that is near the Mediterranean Sea. The aim of paper is to use remote sensing technique
(NDVI) for monitoring vegetation degradation in Al-Jabal Al-Akhdar region in Libya.

The Pathfinder AVHRR Land (PAL), SPOT Apparent green cover percentage data and
MODIS Vegetation index are used to monitor the vegetation cover change in the study area.

The paper explain the possibility of use only long term NOAA-AVHRR NDVI time-series
data, without need to any precipitation data, for assessing desertification conditions in Al-Jabal
Al-Akhdar region.

According to annual rainfall the northern parts of the area receives the greatest amount of
rainfall towards the Mediterranean Sea, which occurs between October and May, it agreed well
with the spatial pattern of NDVI within monthly averaged of vegetation that start increasing rap-
idly and reached a greater amount during spring (March-May), and decreased during June to Sep-
tember. It was agreed with spatial distribution patterns of NDVI which ranges from less than -0.3,
0% and 0.00 in the southern part of the area to more than 0.10, 16% and 0.62 in the northern part
of the study area. In view of these results, it is suggested that the dominant cause at the spatial and
temporal scales are the structure of the rainy season (distribution, concentration) with other causes
such as population increase, livestock farming and government planning and their effects in veg-
etation degradation.

Abbreviations: NDVI: Normalized Difference Vegetation Index, NOAA: National Oce-
anic and Atmospheric Agency, AVHRR: Advanced Very High Resolution Radiometer and
MODIS: Moderate Resolution Imaging Spectrometer.

INTRODUCTION

Satellite remote sensing and GIS technology are now widely used for environmental mon-
itoring and mapping the distributions of land surface biophysical parameters that have an important
effect on climate [Henderson and Sellers, 1990]. During the past three decades, the Normalized
Difference Vegetation Index (NDV1) has been widely used for vegetation mapping and monitoring
land-cover change in semi-arid regions. Due these satellite-derived datasets provide spatially con-
tinuous data and yield time series signatures from which temporal patterns, changes and relation-
ships may be extracted [Nicholson, et al, 1994].

In Libya, semi-arid lands occupy many parts in the north, near the Mediterranean Sea;
remote sensing of vegetation cover is needed to understand the vegetation degradation.

The aim of this paper is to use remote sensing technique (NDVI) for monitoring vegetation
degradation in semi-arid lands: case study Al Jabal Al Akhdar in Libya by using remote sensing
and GIS for vegetation studies.

NDVI data derived from the Advanced Very High Resolution Radiometer (AVHRR) on
board the National Oceanic and Atmospheric Administration (NOAA) series of satellites have
been widely adopted for vegetation studies. These data have been demonstrated to be highly cor-
related with green biomass. According to[Box and Kalb, 1989]NDVI is a measure of vegetation
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vigor, which provides an effective measure of photo synthetically active biomass, and it is calculated as
equation follows:

NDvI = NIR=R.

NIR+R

Where NIR and R are the spectral reflectance values in the near infra red and visible red
band passes respectively. The data are normalised by equation 2.1 to be within the range -1 to +1,
to facilitate comparison between images collected under different illumination conditions.

The spectral reflectance of green vegetation is strongly wavelength dependant. Recent de-
velopments in hyperspectral remote sensing (imaging spectrometry) enable much higher spectral
resolution studies using the visible, NIR and shortwave infrared part of the electromagnetic spec-
trum. In the visible range of the electromagnetic spectrum, chlorophyll absorbs mostly blue and
red radiation (0.45-0.65 micrometers), known as Photo synthetically Active Radiation (PAR).This
Absorption is important in the process of photosynthesis and necessary for plant growth. However,
when conditions are not favourable for the growth of vegetation or when the plant is producing
reduced chlorophyll, then there is less absorption in the visible part of the spectrum.Therefore, the
plant leaves appear yellow or red., as we see in Autumn as senescence occurs. Decrease in chlo-
rophyll production results in higher reflectance in the blue and red bands.

In the near infrared (0.8 to 1.1 microns), the plant absorbs less than 50% of incident infrared
radiation. Instead, radiation at these wavelengths is strongly scattered in the spongy mesophyll
layer (the part of the leaf, which provides structural support). The total amount of reflection in this
part of the spectrum is about 85%. In the shortwave-infrared part of the spectrum, foliar moisture
absorption bands at 1.4 and 1.9 microns limit reflection in these wavelengths. [Thomas et al, 2004].
However, these features are of little use in remote sensing, as the atmosphere is nearly opaque at
these wavelengths, due to the presence of water vapour.

Study area

The Jabal Al Akhdar Region is located in the northeast of Libya. It lies between 20°, 35" E
to 23°, 15" E and between 30°, 58’ N to 32° 56’ N and covers a total area of 38229,8 sq km,the Al
Jabal Al Akhdar boundary used here is based on a scale bar as showed in (Figure 1).
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Figure 1 — Location of the Al Jabal Al Akhdar Region

Figure (2) shows that the coastal zone of Al Jabal Al Akhdar Region is very narrow. Backs of the
narrow coastal strip in the mountain were rise in some places to about 876 meters above sea- level.
The area is characteristics of the Mediterranean climate and covered by forest trees and natural
vegetations with a mean annual rainfall ranging from less than 200 mm in the south to more than
500 mm in the north.
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Figure 2 — Topography of Al Jabal Al Akhdar Region

Rainfall usually occurs in Winter (December to February), with some in Autumn and
Spring (September to November and March to May) but the Summers (June to August) always
very dry. As a common in the Mediterranean climate regions, rainfall is highly variable and un-
predictable over time and space.

In Summer, the mean annual maximum temperature in this Region from 20°C to 30°C in
August, sometimes rises to 35°C. While in Winter ranges between 10°C to 15°C but it rarely drops
to 0°C. Daylight occurs for seven hours a day in Winter and eleven hours a day in Summer. Con-
sequently, the ground surface receives insolation of an estimated average of 300 watts per sq metre.
[Libyan Meteorological Department, 2005].

Data and Methodology

MODIS Vegetation index

The moderate resolution imaging spectrometers (MODIS) a component of the TERRA and
AQUA mission payloads provide a global and improved source of information for the study of
land surfaces with a spatial resolution of up to 250 x 250. The MODIS Vegetation Index data from
the TERRA mission (MOD13, L3 V005 format); these data are 16-Day composites resampled to
a 500m grid. Data were used for the period from January 2001 (when the database started) to
December 2006.

SPOT Apparent Green Cover Percentage data

SPOT Apparent Green Cover Percentage data, are created from vegetation data, which was
specifically designed for desert locust monitoring, but it can also be used for topics like food se-
curity, desertification, etc. The product can also be used from year-to-year comparison of vegeta-
tion status in arid and semi-arid area in North Africa. The product is based on an empirical trans-
formation of the NDVI into apparent fractional cover at 1km? resolution. Again, a 10-day maxi-
mum compositing approach is used to reduce cloud contamination and other variation (water va-
pour, etc). Dekadal data covering the period of January 2002 (when the product became available)
to December 2006, (180 images) were used.

PAL NDVI Images

The Pathfinder AVHRR Land (PAL) archive provides global NDVI and GIMMS data in
8km by 8km cells at 10-day intervals. NDVI derived from AVHRR images are useful for analysing
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spatial vegetation patterns and for assessing vegetation dynamics [Prince, 1991]. PAL data cover-
ing the twenty-five years from January 1982 to December 2006. 900 PAL and GIMMS images
(25 x 36 dekadal images per year) have been used to construct a vegetation time series for the
study area. The Pathfinder data were used for time series analysis of vegetation dynamics due to
its long-term periodicity, global coverage and availability.
NDVI Images processing
Many intermediate stages were used for processing the satellite data;the images were pro-
cessed in the following manner to produce the vegetation estimates.
1- Importing into ERDAS IMAGINE 9.2.
2- Geometric correction, all the images of the study area (PAL, GIMMS, SPOT, and
MODIS) has been referenced as latitude/longitude geographic co-ordinates and Datum: WGS84.
3- Subset of the study area is estimated.
4- Layer stacking to create time series.
5- Converted DN to NDVI values.
All the image pixels digital numbers (DN) were converted to ASCII, and then exported
into Excel and Gen Stat to obtain actual values of NDVI using statistical equations.
Statistical analysis
To obtain the patterns of NDVI summary statistics was computed by using the following
expression: Average NDVI (M) = (B1 + B2 +B3)/ 3 (Jan)
Mean NDV1 was computed by using the following expressions:
»  Mean NDVI PAL and GIMMS = (Average NDVIyl+ Average NDVIy2+......+ Average
NDVI1y25)/ 25.
»  Mean NDVI Spot = (Average NDVIyl+ Average NDVIy2+......+ Average NDVIy5)/ 5.
»  Mean NDVI MODIS = (Average NDVIyl+ Average NDVIy2+...+ Average NDVIy6)/ 6.
Software used
ERDAS IMAGINE 9.2 was used for image processing. ArcGIS 10 and Global Mapper
were used for data preparation, analysis, and Microsoft Office (Excel spreadsheets and Word) and
Gen stat were used for statistical analysis, converting tables and reporting.

RESULTS

Spatial distribution of annual mean of PAL and GIMMS in the Al Jabal Al Akhdar
Region

Figures 3,4,5,6 and 7 show that the highest NOAA NDVI values during the period (1982-
2006) occur in the north area and decreases as one moves south. It’s agreed with a spatial distri-
bution of annual mean of rainfall. This shows that rainfall has a great impact on the vegetation
condition. At places with good amount of rainfall, vegetation shows a good response and NDVI
values at these places is high as compared to low rainfall areas.

These figures show that the spatial distribution of annual mean of PAL and GIMMS over
25 years in the Al Jabal Al Akhdar region is a high degree of spatial variation with clear decreasing
in NDVI values in recent years, So the decreasing in NDVI values is an indicator for the general
regional vegetation degradation, which mean the NDV1 is a good an alternative for net primary
productivity. However, further analysis is required to determine its relationship with the rainfall
and whether these patterns translate an indicator of agricultural production.
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Figure 3 — Spatial distribution of annual mean of PAL and GIMMS NDVI (1982-1986),
in Al Jabal Al Akhdar Region.
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in Al Jabal Al Akhdar Region.
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Figure 7 — Spatial distribution of annual mean of PAL and GIMMS NDVI 2002-2006),
in Al Jabal Al Akhdar Region.

Spatial distribution of annual mean of MODIS NDVI in the Al Jabal Al Akhdar Region

Figure 8 shows that the highest MODIS NDV1 values during period (2001-2006) occur in
the north, and decreases towards the south direction. It’s agree with spatial distribution of annual
mean of PAL and GIMMS, as well as, the maps shows at places with good amount of rainfall,
vegetation shows a good response for NDVI values at these places is high as compared to low
rainfall areas.

It was clear from these maps that there was a high degree of spatial variation with decreas-
ing in MODIS NDVI values from 0.62 to 0.57 during this short-term period (2001-2006). This
spatial decreasing in NDVI values is an indicator of the general regional vegetation degradation.
So, MODIS NDVI 250 x 250m is a good surrogate for net primary productivity.

Spatial distribution of annual mean of SPOT Percentage in the Al Jabal Al Akhdar Re-
gion

Figure 9 shows that the Northern part of Al Jabal Al Akhdar Region is the most densely
vegetated and it has the highest SPOT vegetation percentages cover and it decreases towards the
south direction.

The southern part of the study area is less densely vegetated. It agrees with spatial distri-
bution of annual mean of rainfall. This shows that rainfall has a great impact on the vegetation
condition
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Figure 9 — Spatial distribution of annual mean of SPOT Percentage NDVI 2002-2006),
in Al Jabal Al Akhdar Region.
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Temporal distribution of averaged monthly-mean of a long-term NDVI for NOAA
AVHRR

Monitoring of VVegetation degradation through the evolution of the vegetation status needs
high temporal frequency information to follow the rapid vegetation phenology change. This is
possible by the use of data provided by satellite, such as NOAA AVHRR especially for monthly
coverage, but it’s not easy to explain the trend in NOAA NDVI for 25 years, because of a huge
data need to be used that concluded in figure 10 which shows a long-term (1982-2006) averaged
monthly-mean NOAA NDVI values are highly correlated to monthly rainfall.

YEARS& MONTHS

Figure 10 — Time series of averaged monthly-mean NDVI from 1982 to 2006.
Source: prepared by the researcher

There is a higher monthly variation in rainfall, where the most of rainfall in the area is
concentrated in winter, which in turn, limits its utility for vegetation growth. The concentration of
rain, 51%, in the coldest month January has a direct impact on vegetation and there are several
attributions for that:

At this period, moisture is not the only limiting factor for plant growth, where the temper-
ature is more likely to be a limiting factor, hence it reduces the efficiency of moisture use. In
addition, the root system of the annual plants at this period is still at early stage of development,
with low soil contact surface, which in turn limits the efficiency of plans moisture use [Ibrahim,
2005].

Autumn rains are good for germination of seeds; effective spring rains are needed for flow-
ering; concentration of rainfall in the coldest month (January) may be one of the factors promoting
vegetation degradation in the study area.

Conclusion and Recommendations

The aim of this paper was to demonstrate the use of satellite derived indices from NOAA
NDVI, SPOT Apparent Green Cover Percentage data and MODIS Vegetation index satellite data
for monitoring the Vegetation degradation but is not easy to explain the trend in NDV1 because a
huge data need to be used.

It can be concluded that northern parts of the area receive the greatest amount of rainfall
towards the Mediterranean Sea. Rainfall occurs mainly between October and May, it agreed well
with the spatial pattern of NDVI within monthly averaged of vegetation, which start increasing
rapidly and reached a greater amount during spring (March-May), and decreased during June to
September. Annual rainfall in the study varies between the south and north of the area. It was
agreed with spatial distribution patterns of NDVI which ranges from less than -0.3, 0% and 0.00
in the southern part of the area to more than 0.10, 16% and 0.62 in the northern part of the study
area. In view of these results, it is suggested that the dominant cause at the spatial and temporal
scales are the structure of the rainy season (distribution, concentration) with other causes such as
population increase, livestock farming and government planning and their effects in vegetation
degradation. Furthermore, because there is a positive relationship between rainfall and amount of
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NDVI over the period 1981-2006 an integrated NDV1 data with climate data appears to be a useful
tool to understand vegetation degradation and desertification in the area.

The results can be used to provide basis for mapping spatial and temporal vegetation
productivity to understand vegetation degradation.
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Abstract. Integration of GIS technologies and cartography in the form of geo-mapping
opens up new possibilities for cartographic modeling and G1S-analysis. The use of spatial temporal
data format NetCDF in GIS is described in the article.
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