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IBOJJIOLNNOHHAA I'EOT'PADUSA, TEOMOPPOJIOTUA U
I oOJIOr us

3PO3HA [IOYB OT CTOKA TAJIBIX BOJI B ATPOJIAHAIIA®TAX BACCEMHA
PEKU BACAHJIAHKA

A.A. AbOoyun
Hayunwiii pyxosooumens A.C. bammarnosa
Hayuonanvuviii uccaedosamenvcxui Tomckuii cocyoapcmeennwiil ynugepcumem, 2. Tomck, Poccus

Aunomayus. Dpo3us NOYB SBISIETCS OJHOM M3 CaMbIX PaclpOCTPAHEHHBIX MPOOJIeM, IPUBOISIIIUX K
nerpafganuu moys. [lanHas mpoOiema He 3aKJII04acTCs B PaMKH TOJBKO OJHON KakKoH-mrOO TeppUTOpHH,
MO3TOMY aKkTyanbHa U Juist Tomckoit oomactu. [IpuBeneHb! pacyEThl NOTCHIUATBHOTO U (PaKTUYECKOTO CMBIBA
[I0YB TAJBIMH BOJAMH U aHAIN3 KapT 10 MOP(HOMETPUIECKUM ITOKA3aTEIISIM.

Knioueswie cnosa: 3po3us noussl, ToMckasi 061acTh, IIIOAOPOIUE ITOYBHI.

SOIL EROSION FROM MELT WATER RUNOFF IN THE AGRO-LANDSCAPES OF

THE BASANDAIKA RIVER BASIN

A.A. Abdulin
Scientific supervisor A.S. Batmanova
National Research Tomsk State University, Tomsk, Russia

Abstract. Soil erosion is one of the most common problems leading to soil degradation. This problem
does not lie within the borders of only one territory, so it is also relevant for the Tomsk region. Calculations
of potential and actual washout by melt water and analysis of maps by morphometric indicators are given.

Key words: soil erosion, soil fertility, Tomsk region

AKTyanbHOCTh AaHHOW PaOOTHI 3aKIIOYAeTCs B TOM, YTO 3pO3Us HOYB SIBISIETCS OJHOW M3 CaMbIX
pacnpoCcTpaHeHHbIX MPOOJIeM, MPUBOIAIINX K JErpajallié MOYB U, KaK CIEACTBHE, K HKOJIOTUYECKOMY U
SKOHOMHYECKOMY yiepOy. MccmenoBaHus Spo3uu MOYB BEAyTCS YK€ OOJIbIIE CTOJETHS, HO BO MHOTHX
pernoHax srta mpobieMa 1O CHX TOp CTOMT OCTPO. BONBIIMHCTBO 3eMenb, KOTOpBIE Y4YacTBYIOT B
CeNTbCKOXO3SIMCTBEHHOW pa3paboTKe, SIBISIOTCS 3pOJAMpoBaHHBIME. [laHHas mpoOieMa He 3aKiroyaeTcsi B
PaMKH TOJIBKO OJHON KakoW-InOO TeppUTOPHH, TO €CTh HE SIBISIETCA JIOKaIbHOM. OHa pacnpocTpaHeHa
MMOBCEMECTHO Ha Hamell mianere. B Poccun exeromHo BeIMBIBarOTCsS Ooiee 566 MITH. TOHH ITOYBEHHBIX
yacrur [3].

3emiu Tomckol 0bnacTu He SBISIOTCS HCKITIOUeHHEM. boiee moioBUHBI BCeX 3eMeb 00JIaCTH TaK MU
WHaYe TOJIBEPraloTCs pa3BUTHIO HA HUX SPO3MOHHBIX MporieccoB. Ecnu 3ToT npoliecc He KOHTPOIUPOBATh, TO
BITOCJIEZICTBHH 3TO MOXKET MMPUBECTH K OMYCTHIHUBAHUIO.

HUccnenoBanue mpoBoaMIIOCh Ha TeppUTOpuH Tomb-Siickoro mexaypeubs (ror Tomckoi obnactu),
IUIOMIA (b KOTOPOTO paBHAETCA 4,5 Thic. KM, [TalHs 3aHMMaeT Ha MEXKIyPEUbe TEPPUTOPHIO TIopsiaka 9% [2].

Ha ocHOBe ypaBHEeHHS perrHOHAIBbHON METOJUKH pacueTa MOTEHIIMAIFHOTO CMBIBA OT TaJOr0 CTOKA
ObuIM TIpOM3BENEHBl BBIYMCICHUS. JlaHHAas METOAMKAa YYMTHIBAET 3amackl BOABI B CHEre, OCOOEHHOCTH
MTOYBEHHOTO MTOKPOBA, YKIIOH U (pOpMY CKIIOHOB [1].

Ha ximroueBoM yuactke «JIlydanoBo», aBropom B iepuoz ¢ 2018 mo 2019 rr 6bu1n pon3BeieHbI pacuThl
MMOTEHLMAIIBHOTO CMBIBA I0YBA OT CTOKA TaJbIX BOJ.

YpaBHEeHHE, IO KOTOPOMY BOCTIPOM3BOIMIIMCH BEIYHCICHUS, IMEET CIEAYIONINI BH/I:

Ot =4 K1X IIx Ilo XP XF,



rae OT, T/Ta — NOTCHIMALHBIA CMBIB OT CTOKa TajblX BOA; KT — 3po3uoHHBIN MHAEKC Tanbix Bom; IT —
ko3 puImeHT cMBIBaeMOCTH TMO4YBEI, [Io — OTHOCHTENBHAs CMBIBAEMOCTH; P — 3pO3MOHHBIM TOTCHIIHAI
penbeda; F — koaddumment, yauteBarommii GopMy CKIIOHA.

B kadecTBe npumMepa, B Tabiuie 1 mokazansl pacu€Ter 3a 2018 rog.

Tabmuua 1 — McxoaHple AaHHBIE U PE3YJIbTAThl pacuéTa MOTEHLIMAIbHOIO CMbIBA IIOUBBI JUIS y4acTKa
craunonapa JlyuyanoBo 2018 r. (10>KHBIH CKJIOH) (PaCCUUTAHO U COCTABICHO aBTOPOM)

Ne L Lj |j I1 Tlo M P S KT F 3T
1 10 10 1 0,094 14 0,3 0,03 | 135 | 27 1,0 0,4
2 225 | 325 3 0,094 14 0,3 0,25 | 135 | 27 1,32 47
3 12,5 45 2 0,094 14 0,3 0,13 | 135 | 27 0,87 1,6
4 10 55 5 0,094 1,4 0,4 052 | 135 | 27 1,27 9,4
5 175 | 725 4 0,094 1,4 0,4 0,48 | 135 | 27 0,93 6,3
22,4
Orepn= 4,48

[Tpumeuanne: Ne — HOMep ydacTka, L — mmHa yyactka, Lj — anmuHa mpodmist oT Bogopasaena A0 O THOXKIS
CKJIOHA, [j — cpemHuil YKIIOH Kaxmoro y4dactka, [1 — koaddumnment cmpiBaemoctr mouBsl, [1o —
OTHOCHUTENFHAs CMBIBaEMOCTh, M — mapameTp, 3aBUCSIIMIA OT YKIIOHA Y4acTKa, P — 3p03uOHHBIN MOTEeHIa
penbeda, S — 3amac BoJbI B CHETe 32 KOHKPETHBIN T0/1, KT — 3p03MOHHBIN WHAEKC TalbIX BoA, F —
KOA(PGUITUEHT, YIUTHIBAIOMIHIA (HOPMY CKITOHA, T, T/Ta — TOTEHIIUAIBHBIA CMBIB OT CTOKA TaJIBIX BOJI

st cpaBHEHUSI, HACKOJIBKO YBEIIMYMIICS WIIH YMEHBIIIIICS CMBIB IOYBBI B TEUCHHUE TOa, ITPOJIeTIacM Te
ke Bbruncienus u s 2019 roga. CpenHee 3HaU€HHE MOTEHIMATBHOTO CMbIBA TAJILIMU BOJAAMU IOYBEHHOTO
nokposa 3a 2019 rox cocraBun 3,62 T/ra, B To BpeMs Kak 3a 2018 rox 3To 3HaueHue pasusercs 4,48 t/ra. 13
Pe3yIbTaTOB pacyéra OIEHKH IMOTEHIIMAIBHOTO CMBIBA TTOYBEHHOTO TIOKPOBA MBI BUJIUM, YTO CMEIB ITOYB HA
FO’)KHOM CKJIOHE TIAIITHU IOCTATOYHO U3MEHUYUB B TEUSHHE JBYX JIET.

Jyis Toro, 4TOOBI BRISICHUTH HAU0OJIEE MOTHYIO KapTHHY 3PO3UH TOYBBI OT CTOKA TaJIBIX BOJ, aBTOPOM
ObUT IPUMEHEH METOJ 3aMepa 00bEéMa CTPyHYaThIX Pa3MBIBOB, IJie HEOOXOIWMO 3HATh CpeJHee 3HAUYCHHE
IJIOTHOCTH MOYBBL. CpeliHee 3HaUE€HUE IJIOTHOCTH CMBITOM MOYBBI OBLIO MOJIYYEHO HA OCHOBE UCCIICIOBAHUI
HPOIIBIX JIET, OHO COCTaBWIO 1,165 r/cm®. PacuéT maHHBIX MOKa3all, YTo B JIOKOMHE BEC CMBITOM II0YBbI PABEH
0,6-1,7 t/ra, B OacceitHe oBpara 3TOT Bec M3MeEHseTcs B mpexaenax 1,2-1,7 1/ra. 3a mpoUUIBIA TOX 3TOT
MoKa3areib uMmeeT 3Hadenne — 0,6 1/ra.

CpaBHEHHE PACCYMTAHHOTO MOTEHIIMAIBHOTO CMbIBA K (DaKTHYECKOMY 3a IIOCIIEAHHE JBa Toja: Jie-
(dakto umeer cumxenne B 2018 roay Ha 3,88 1/ra; B 2019 roxy Ha 1,92 1/ra. [IpuunHamMu OTJIMYNS JaHHBIX,
KOTOpBIE OBLTN MOJYYCHBI PACUETHBIM U IIOJICBBIM METOJAaMU, SIBISIOTCS: 1) MpH HATYPHBIX 3aMepax He
YYHUTHIBAIOTCSI CaMble MalleHbKHE CTpyHYaThie Pa3MbIBBI (MeHEe 5 MM); 2) CYIIECTBEHHO HAa CMBIB TOYBBI
BIIMSICT XapaKTep CHETOTASHUS U €0 IITUTENHHOCTh. Kak moka3anu mocieHyue JBE BECHBI, OTTAMBAHHUE CHETA
MIPOUCXOAMIIO TIPU HE CaMBIX BBICOKHX TeMIIepaTypax W IpH TO3IHEM €ro HACTYIUIGHWH; 3) COCTOSHUE
arpooHa ¥ CPOKH CEIbCKOXO03IHCTBEHHBIX PaboT.

CoBMECTHO C TpyMNIOW COTPYAHHUKOB U CTyAeHTOB Kadenper reorpadum HU TI'Y ¢ momomrsio
kBagpokomntepa DJI Mavic Pro Obuu mosry4eHbsl CHUMKH F0’KHOTO CKJIOHA cTannonapa Jlyganoso. O6pabotka
CHHMKOB IIPOM3BOIMIACE B porpamme Agisoft Photoscan Pro. ITpu momomu Meto1a HaoxeHus KajpoB IpyT
Ha Jpyra OblIa MoJlydeHa MOJIENb HAIllero y4acTKa, Ha OCHOBE KOTOPOTro ObLIa MOCTPOSHA KapTa BHICOT WIIU
LMP.

Hudposas Mmoxenb penbeda KIFUeBOro yyactka «JIyuaHoBo» MmpeicTaBicHa Ha pUCyHKe 1.
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Pucynok 1 — Ludposas moznens penbeda roxxHOro nois craunonapa JlyyanoBo (cocraBieHa aBTOpPOM)

Hanee LIMP 6Obuta skcrioptupoBaHa B SAGA GIS, rae Ha e€ ocHOBe OBUTH MOCTPOSHBI KapThl 11O
MOP(hOMETPUIECKUM [TOKA3aTEeNsAM: KapTa KPyTU3HBI CKIIOHOB M KapTa 3KCIIO3ULUI CKJIOHOB.

Kapra xpyTusHbl ckiioHOB ObUta moctpoeHa mno kinaccudukamuu .M. PeraaroBa u O.K. JleontseBa
Kpome Toro, Opu1a ncnonb3oBaHa KinaccH(pUKanus KpyTH3HBI U 3po3uoHHOHN omacHocTH [.A. Tumodeena
(2003) i OLIGHKH CTETICHU 3PO3UOHHOM OMIACHOCTH Ha MCCIICIYEeMOM HaMH YYacTKe.

Ha xapTe kpyTH3HBI CKJIOHOB YKJIOHBI B IIpenienax 2-4° 3anuMarot okoso 60% teppuropun. Kpytusna
CKJIOHOB OT 4-8° - 10 20%. OcTasbHas yacTh TEPPUTOPUH UMEET OOJIbIINE WM MEHbIIHE 3HaueHus. Cienyer
OTMETHTB, YTO CKIIOHBI KPYTH3HOM OoJiee 8° 1o cTerneHrn 3pO3UOHHOM OMTACHOCTH OTHOCATCSI K OU€Hb OOJIBIIONHN
1 YpE3MEPHOH OMAaCHOCTH.

Ha xaprte skcmosummii ckioHOB mopsinka 65-70% 3aHUMAIOT CKJIOHBI FOKHBIX W FOTO-3aIaIHBIX
3KCIIO3ULIMH, KOTOPHIE PACIIOJIOKEHBI B IEHTPAIILHOM, BOCTOYHOM, FOXKHOM U 3aI1aJHOM YacTAX UCCIEAYEMOIO
yuacTka. CKJIOHBI CEBEpHOH AKCIO3MLMH NPeodiaJaroT Ha ceBepe ydacTKa M 3aHMMaroT nopsaka 20%.
OcraBmuecst 10% mporeHTOB MPUXOAATCS Ha CKIOHBI IPYTUX SKCIIO3UITHIA.

Takum 00pa3oMm, MOJIy4YeHHBIE JaHHbIE MPU pacuéTax MOTEHUHAJIBHOTO U (PaKTHUYECKOTO CMBIBA OT
TaNbIX BOJ MOKa3ajH pasHMLly B 3HaueHusxX 3a 2018-2019 rr., roe ¢axkrudeckue AaHHBIE OKa3ajlUCh HIKE
IIOTCHIIMAJIBHBIX B 2-4 pasa, TEM CaMbIM BLIABUB PAA HEAOCTATKOB ITOJIEBBIX METOJ0B HCCIICIOBAHUA. Ho
MOJTy9YEeHHBIE PE3yIbTaThl TAK WM HHAYE IOMOTAIOT BEISICHUTH OOIIYI0 KAPTHHY COCTOSHHSA arposianamadros
M3y4aeMoro y4acTKa.

[locTpoeHHbIe KapThl MMO3BOJIMIIM BBIACHUTH CTENEHb 3PO3MOHHOW ONACHOCTH JaHHOro ydacTka. Ilo
KapTe KPYTH3HBI CKJIOHOB HaM YJaJlOCh BBIACHUTH, YTO HCCIIEAYEMbI YYacTOK MO CTENEHH SPO3UOHHON
OIACHOCTH, coriacHo Kinaccudukanuu Tumodeera (2003), o npeodiaiaronuM yKIOHaM KPYTH3HOH ot 2-4°
70 4-8°, OTHOCHUTCS K CpeAHEH 1 OONBIIOHN CTETIeH! 3PO3MOHHON OIIACHOCTH HccieLyeMoro yuacTka. [1o kapre
AKCTIO3UIINH CKIIOHOB YAAJIOCh YCTAHOBUTH MpeodagaHie CKIOHOB FOKHON M FOTO-BOCTOYHON IKCITO3UIINM,
Ha KOTOPBIX Ham0OoJee MHTEHCHBHO PAa3BUBAETCS 3PO3Hs OT TAIBIX BOJ B IEPUOJ OTTAMBAHMS CHEKHOTO
MOKPOBA.
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IMPUHIOMUIIBI BBIAEJEHUSA PEJIBE®A IIEPEXOJHbBIX 30H B I'OPHBIX
COOPYXKEHUAX

I'Al. bapvuunukos
Anmatickutl 2ocyoapcmeeHusili ynusepcumem, 2. bapuayn, Poccusa

Annomayus. B paboTe paccMaTpHBarOTCsI OCHOBHBIE ITPHHIIMIIBI BEIICTICHHUS pelibe(ha epeX0aHBIX 30H
TOPHBIX coopykeHuid. OOOCHOBBIBAETCS CBSI3b (POPMHUPOBAHUS POCCHIITHBIX MECTOPOKIECHUH ITOJIE3HBIX
HCKOMIAeMBIX C JIAHHBIM THUTIOM pelibeda.

Knioueswvie cnosa: reomoponorus, nepexoHble 30Hbl, MOPHOCTPYKTYpa.

PRINCIPLES OF ALLOCATION OF THE RELIEF OF TRANSITION ZONES
IN MOUNTAIN STRUCTURES

G.Ya. Baryshnikov
Altai State University, Barnaul, Russia

Abstract. The paper considers the basic principles of highlighting the relief of transition zones of
mountain structures. The connection between the formation of alluvial mineral deposits with this type of relief
is substantiated.

Keywords: geomorphology, transition zones, morphostructure.

B knaccrdeckoit reoMopdosioruu ropHbIi penbed MPUHATO pa3eisiTh Ha HU3KOTOPbS, CPEAHETOPbs U
BBICOKOTODPbsI, C 3alaHHBIMH [TapaMeTpaMH BBICOTHI HaJ ypOBHEM Mops. Takoe JeneHue mo3BoJsieT AaBaTh
o0IIyI0 XapakTepucTuKy penbeda rop. Ho mpu pemeHunu psga HaydHbIX W NPAKTHYECKUX 3aJad 4acTo
MPUXOANUTCSI UMETh JIeJI0 C OTHENBHBIMH DJIEMEHTaMH pesibeda, TAKMMHU, HAlpUMEp, KaK MEXIOpHbIE U
BHYTPUI'OPHBIE BIIAJIUHBI, IOJIMHBI PEK, 3PO3MOHHBIE CKIOHBI I'Op, JICTHUKOBBIE ()OPMBI U JP.

Ha mpoTspkeHMM MHOTHX JIET W3yY€HHS TOPHOTO pesibeda HaMH C HOBBIX TEOPETHUYECKHX ITO3HLUN
00BSICHEHBI IPOUCXOKACHUE U Pa3BUTHE pelibeda HU3KOTOPUH B 30HAX COUJICHEHHsI TOP C MPUIIETAOIUMH K
HUM paBHMHaM. Ha ocHOBe Takux uccie/oBaHHH BIEpBbIE OBLIO BBLICIEHO HOBOE MOP(OCTPYKTypHOE
HOJIpa3/ielieHNe, IOTyIHBIIIee Ha3BaHUE «pelibeda MepexoHbIX 30H», WIN «30HbI KOMIICHCALIUN», U IIOKa3aHa
€r0 CBS3b C TeOJOTMYECKUMH CTPYKTYpaMu pyHIamenra [2].

IlepexonHble 30HBI, WIH 30HBI KOMIIEHCALIUH, — 3TO YYACTKH 3€MHOM MMOBEPXHOCTH, PACIIOIOKEHHBIE
MEX/y aKTHBHO BO3JBIMAIOIIMMUCS TOPHBIMU COOPY>KEHUSAMH, IPUBOISIIINMHU K UX POCTY M MOCIEAYIOIIEH
JeHyalM, U HMCIBITHIBAIOLIMMU NOTPYXEHHWE NPEArOpHBIMH BIaAWHAMH. B mpezaenax mepexogHbIX 30H
OTMEYaeTCd MUHUMAJIBHOE IPOSABICHHE HEOTEKTOHHYECKHX JBIKEHMM KakK IOJOXKUTENBHOTO, TaK U
OTPHUIATEIHHOTO 3HAKOB C XapaKTEPHBIM IS JAHHOM 30HBI C HEIOCTATOYHO PacwIeHEHHBIM penbedoM. 31ech
MIPOMCXOANT KOMIIEHCAINS pa3HOHAPABICHHBIX TEKTOHUYECKHX JABIKEHUI 36MHOM KOPBI.

AHanmm3 poBeIeHHOTO (PHU3UKO-reorpaduuecKoro palOHUPOBAHUST TEPPUTOPHU TIEPEXOTHON 30HBI B
l'opHoM AnTae CBHAETENBCTBYET O TOM, YTO BBLIEJICHHBIE B €€ IMpenaeiax MPOBHHIMK MOTYEPKUBAIOTCA,
MIPEX/Ie BCETro, UX MPOCTPAHCTBEHHBIM IOJIOKEHUEM OTHOCHUTENILHO NPe0dIalaloyX I0ro-3amnaiHblX BETPOB,
a, BCJIE/I 3a 3TUM, U BIMSIHUEM KIMMaTHYECKHX YCIOBHH MPH OCHOBHOM BeylieM (akTope - Tume penbeda.
Nwmenno oH ompenenser rpanuiy mexnay Ilpenanraiickoit u CeBepo-AnTaiicKol MPOBUHLUAMH, B TO BpeMs
KaK CTeleHb PaCWICHEHHOCTH pelibeda, IKCIIO3ULMS CKIOHOB, YAAIEHHOCTh OT Nepudepuu K LEHTPY TOPHOI

CTpaHbl, TUII IIOYB, @ COOTBETCTBECHHO, U TUIT PACTUTCIBHBIX accounaunﬁ, ABJIAIOTCA TJIaBHBIMU KPUTCPUAMU
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MPHU BBIJICNICHUH PalloHOB. Bce 3THM W BBINICONHCaHHBIE OCOOCHHOCTH TPEOYIOT pa3padOTKH OCHOBHBIX
MIPUHIIAIIOB M3y4YeHsI pebeda mepexoaHON 30HbI, KOTOphIe 0a3upyloTcsl Ha cHCTeMHOM moaxone [3, 4, 5, 8,
9,10, 11].

CornmacHO TakOMy TIIOAXOMY, JaHHAs 30HA €CTh CJIOXHBIA IWHAMHYECKHHA OOBEKT - CHCTEMa.
[lonTBepxaeHIEM 3TOMY SBISTIOTCS OPMBI pentbeda mepexoTHOM 30HEI, T/Ie MOKHO BCTPETUTH 3HAYUTEIHHOE
UX pazHooOpas3ue: OT BBIPOBHEHHOTO penibedpa Mpenropuii 10 yYMEpEeHHO PacUICHEHHOTO HU3KOTOpUIl U
pacuneHeHHoro cpegHeropuil. OOBbsICHEHUE STOMY KPOETCS, MIPEXKAE BCETO, B TOM, YTO, CYUTAs TIEPEXOJHYIO
30HY OTJIHMYAIOIIEHCS OT OKPYXAIOIUX PETHOHOB M0 MHHUMAIBHOMY TPOSBICHUIO HEOTEKTOHMYECKHX
JBIDKEHHI 3€MHOM KOPBI, MBI B TO K€ BpeMs IoJIaraeM, 4Tto OJImke K BHYyTPEHHUM YacTsIM TOPHOM CTpaHEI
YY9aCTKH 3TOH 30HBI MOTYT OTJIMYAThCSA, B KAKOW-TO CTETEHH, IO 3HAKYy W AKTHBHOCTH TEKTOHHYECKUX
MTOJIBIKEK OT YYACTKOB, PACIIONIOKEHHBIX OMinke K neprudeprur. ITUM 1 00YCIIOBIIEHO BKIIIOUYEHHE B CUCTEMY
MIEPEXOTHOM 30HBI TAKUX ITOJICUCTEM, KaK 4acTh MPEATOPHON PaBHHUHEI, 3a()MKCHPOBAHHON BBIXOJOM H3-TIOJ
PBIXJIBIX OTIIOKEHHUH Ha JTHEBHYIO MIOBEPXHOCTH MOPO GyHIAMEHTa, HU3KOTOPhE M, YACTUIHO, CPETHETOPhE.

Hnst Toro 4toObl MOKa3aTb BO3MOMKHOCTH CHUCTEMHOTO aHalu3a B TeoMOp(OSIOTHH, HEOOXOIUMO
ONpeAETUTh TJIaBHbIE NPUHIMIBI ero npuMeHeHus [6]. IlepBblil mpuHIMI — 3TO NPUHIUN BBIACIECHUS
CHCTEMBI, TO €CTh OMpejelieHHe ee o0beMa M BpPEeMEHHU CyIlecTBOBaHMs. HeoOxoanmo, mpexzae Bcero,
KOHKPETHO OHNPCACIIMTL IMPOCTPAHCTBCHHBLIC I'paHUIBI HCCICAYyEMOTO O6’b€KTa u FJ'Iy6I/IHy HUCTOPHUYECCKUX
9KCKypcoB. TaknMu TpaHUIIAMH TPOCTPAHCTBA W BPEMEHH /IS HAC SBISETCS TEPEeXOIHas 30HA U €e
(dhopMupoBaHue B KaifHO30€e. BTOpO# MpHHIMI 3aKitoYaeTcsl B ONpEAENICHHH BHEIIHEH Cpeasl CHCTEMBI,
KOTOpasi, HaXOJSICh 32 €€ Mpe/IeIaMH, OKa3bIBaET BIMSHUE HA TIOCIIETHION.

IIpaBoMEpHOCTD BBIACICHUS TAKOU CIOXKHON TUHAMUYECKON CUCTEMBI ONPEIEISETCS CIECTYIOINM.

1. Ilepexonnas 30Ha IOJDKHA MPOTHBOCTOSTH CIYYaHBIM BO3MYLIAIONIMM BO3ACHCTBHAM CpEbI,
HampuMep, B pe3ysbTaTe KaTacTpo(PHUUYECKOTO NpOphIBa MPHICTHUKOBBIX 03€p, KOTOPHIM BBI3BIBACT
MOCTYIUIEHUE OOJBIIOTO KOJIMYECTBA PBHIXJIOrO MaTepHaia B JOJIHHBI MaruCTPAIBLHBIX PEK M PE3KO MEHSET
NepBOHAYANBHBIN 0a3uc spo3un. Ho Tpedyercs cpaBHHUTENLHO HEMHOTO BpPEMEHH, YTOOBI MPOW3OIILIO
(dbopMHpoBaHHE KOMIUIEKCA O3PO3MOHHBIX AaJUTIOBHANBHBIX Teppac, M CHCTEMa JIOCTUTJIAa CBOETO
MIEPBOHAYAIILHOTO COCTOSHHSL.

2. OOnamaTp B3aUMHOW KOpPEISAIUEH TMOJCUCTEM, DJJIEMEHTOB Ha OCHOBE Pa3BETBIICHHBIX
(hyHKIIMOHABHBIX CBS3EH, KOTOPHIE YCTAHABIUBAIOTCS B Mpoliecce GOpMHUPOBaHUS pelbeda.

3. BO3MOXHOCTh TepeBOJla CHCTEMBI M3 OIHOTO COCTOSHHUS B JApPyroe ITyTeM HAaIMpPaBICHHOTO
BO3I[eﬁCTBHH Ha €€ JJICMCHTBI CO CTOPOHBI BHEIITHEHN Cp€abl: HACTYIJICHUEC WJIM OTCTYIIJICHUC JICAHHUKOB,
Ype3aMepHas aHTPOTIOTeHHAsl Harpy3Ka Ha JIaHAmadThl U mp.

4. Hamnune Y CHUCTEMBI TaKHWX KadeCTB, KOTOPLIC HEC HaGHIO,Z[aIII/ICB Y KaXJI0ro KOMIIOHCHTa B
OTJIENBHOCTH.

CoBepIlIeHHO  CIpaBeMIMBO  TpeUIaralioch pa3padoTaTh KIACCH(UKAIMIO THIOB  pelnbeda,
00YCIIOBIEHHOTO BOCXOASALIMM M HUCXOJAALINM PAa3BUTHUEM, BBECTH JONOJHHUTEIBHBIA THII — PABHOBECHOTO
penbeda, CyMIECTBYIOIIETO B YCIOBHSAX PAaBHOBECHOro OajlaHca JICHYAAUOHHBIX M TEKTOHHYECKUX CHII
pensedooOpazoBanus [5]. Brelienenue paBHOBECHOro penbeda Kak CaMOCTOATENFHOIO THIIA IO3BOJISET
MPUMEHHUTH TPUHIIMI TAPMOHWH, KaK OTPaKEHHE PABHOBECHS BO B3aUMOCBSI3U MEXKIY pa3BUTHEM penbeda
rop U NMPEArOPHBIX TOHMKEHUH.

JpyruM Ba)KHBIM MTPU3HAKOM BBIJICNICHUS pelibeda mepexoTHbIX 30H SBISIETCS HATMYKME B UX Mpeeax
KYTOJIBHBIX U KOJIBIIEBBIX MOPGOCTPYKTYp. [Ipu BhIIeeHNH TaKUX MOPGQOCTPYKTYP JOJKHBI HCIIOTB30BATHCS
YEeTKO OIpeJeNICHHbIe MPU3HAKU. JTO, IPEeXIe BCEro, 00s3aTebHOEe NMPUCYTCTBUE IOPOJ MarMaTHYeCKOTro
KOMIIJIEKCA W 30H NMPHUKOHTAKTOBBIX M3MEHEHUH (00pa3oBaHUE POrOBUKOB, SIIMOWAOB, CKAPHOHUIOB U T.IL.).

Crnenuduyeckass KoHPUrypauus TakuxX MOPGOCTPYKTYp IOAYEPKUBACTCS CBOCOOPa3HBIM PHUCYHKOM
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ruaporpadudeckoi cetu. [Ipn 3TUX yCIIoBUAX, Besien 3a [7], Mbl cuuTaeM [ 1], 9To BayKHEHTIICH TP AITOCHUTKON
JUIsi 00pa30BaHUs U MPOCTPAHCTBEHHOTO Pa3MEIICHUs KOJBIEBBIX W KYMOIBHBIX MOP(OCTPYKTYP CITYKUT
HeOOJIbIIIass CKOPOCTh TEKTOHWUYECKHX JIBWDKCHHH, TOCKONBKY IIUINL TOTNA MPOSIBISIOTCS MPOIECCHI
CEeNEKTHBHOM JeHynanuu. OHU ONpeleNsioT IUIONIAJHOE HX pPACHpOCTPAaHCHHE W PACIONOKCHHE B
MEPEXOTHOM 30HE MEXTy TOTPYKAFOIIMUCS IPEATOPHBIMH MPOTHOAMH 1 BO3IBIMAIOIIIMMUCS TICHTPATBHBIMU
YaCTSIMH TOP.

JlomoyHuTeNbHBIM  (DAaKTOPOM  BBIJICNICHUS penbeda MepexXOqHBIX 30H KaK CaMOCTOSTEIbHBIX
MOP(OCTPYKTYPHBIX ~ TMONIPA3ACIACHUIA  SABISCTCS  3aKOHOMEPHOCTh  (DOPMHUPOBAHMSI  POCCHIMHBIX
MECTOPOXKJCHUN TOJIE3HBIX HCKOMACMbBIX, YTO CBS3aHO CO CHIDKCHHEM CKOPOCTEH TEUeHUs peK Npu
W3MEHECHUU YTJI0B HAKIIOHA MPOJIOIBHOTO MPOQUIIS BOJOTOKOB U BBIMAJICHHEM B OCAJIOK TSIKEIBIX METAILIOB.

Takum 00pa3oM, BBIJICTICHHAS HAMH TEPEXOJHas 30Ha KaK CaMOCTOSITEIBHOE TeoMOp(OIOrHYecKoe
noJipasJieNicHre 00IagaeT BCEMH CBOWCTBAMH CIAMHOTO IEJIOT0 B OTHOIIEHHU BHEITHEH MOPQPOIOTHYECKON
(hopMBI cO cBOCOOPA3HBIM BHYTPEHHUM COZICPKAHHEM.
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7. Mununa E.A., Bopucos B.A. KonplieBble M KyNOJBbHBIE MOPPOCTPYKTYpHI (Ha mpumMepe Aurae-
CastHCcKOM TopHOH 00nacth) // CTpykTypHas reoMopdoorust ropHeix crpad. M., 1975. C. 47-51.

8. Huxonaee B.A. CuctemHO-popManinoHHast KoHienmus B reoMopdosioruu // OCHOBHBIC MPOOJIEMBI
Teopernueckoil reomopgonorun. HoBocubupck, 1985. C. 31-35.

9. llpeodpascenckuii B.C. becenpl o coBpeMeHHOU ¢usuueckoi reorpaduu. M.: Hayka, 1972, - 167 c.

10. Cumonoe FO.I'. Pernonanbublii reomopdonornueckuii ananu3. M.: Uza-so MI'Y, 1972, - 250 c.

11. Cumonos FO.I'. Ananu3 reoMophoJOrHIeCcKUX CUCTEM // AKTyalbHbIE IPOOJIEMbI TEOPETUUECKON U
npukiagHoi reomopgoruoruu. M., 1976. C. 69-92.

N3MEHEHHME PEJIBE®A JTOJIMH U I'MJIPOJIOI'NU PEK B PE3YJIBTATE ITA/IEHUSA
TEJI TYHT'YCCKOM KOMETHI B PAWOHE BOCTOYHOI'O CASTHA

B.B. Bypmaxun
Kpacnospcxuii kpaii, 2. 3enenoeopck, Poccus

Annomayus. 30.06.1908 r. Ha teppuropun Cpeaneit Cubupu oTMmevascs NPUPOIHBIA KaTakKIu3M —
nazerne TyHTyCCKOM KOMETHI (METEOpPHUTa), MPUBEALINI K N3MEHEHHIO pebeda B MecTax MmaJeHus OCKOJIKOB
Tena B paiione Boctounoro CasiHa. ABTOp pabOThl Ha OCHOBAaHMM aHAIM3a MaTEpUAIOB KPAaCHOSPCKHX
HcclieioBaTenel, a Takke COOCTBEHHBIX MOJIEBBIX HAOIIOIEHUH OMMCHIBAET ATH U3MEHEHHS.

Kniouesvie cnosa: TyHrycckas KOMeTa, MeCTa IaJICHAS €€ TeJl, BO3JIeHCTBHE Ha TeoMOP(OIOTrHIo JOINH
Y THIPOJIOTHIO PEK.
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CHANGES IN THE RELIEF OF VALLEYS AND RIVER HYDROLOGY AS A RESULT

OF THE FALL OF TUNGUSKA COMET BODIES IN THE EASTERN SAYAN REGION

V.V. Burmakin
Krasnoyarsk region, Zelenogorsk, Russia

Abstract. 30.06.1908 on the territory of Central Siberia, a natural cataclysm was observed - the fall of
the Tunguska comet (meteorite), which led to a change in the relief in the places where the fragments of the
body fell in the Eastern Sayan region. The author describes these changes on the basis of the analysis of
materials of Krasnoyarsk researchers, as well as field observations.

Keywords: Tunguska comet, the place of its fall, the impact on the geomorphology of valleys and
hydrology of rivers.

B 90-x romax XX B. ObUIO CAENAaHO OTKPBITHE, HAa KOTOPOE HAyuUHBIII MHp HE OTpearupoBal.
Kpacnospckue cnemmanuctel ['ocuentpa «lIpupoga» k.r-m.H. A.Il. Jlomatna n kx.r.H. JLM. YckoBa mpu
aemnppupoBaHUK KOCMUYECKIX CHUMKOB Ha TEPPUTOPHUIO Tpacchl Hedrenpooaa ¢ Taxomo-FOpyOGueHckoro
MECTOPOXKACHUSI OOHApYKUIM HEOObIYHble OOBbEKTh. OHM HE MOJYYWINM OJHO3HAYHOIO TOJKOBAHUS Ha
OCHOBE MMEIOIIETOCs ONbITa U Habopa JCIU(PPOBOYHBIX MPH3HAKOB. M3 MX Yncia BBLACIAIOTCS OOBEKTHI,
KOHQUTYpalMI0 M BHYTPEHHEE CTPOCHHE KOTOPBIX TPYAHO OOBICHUTH C TMO3WIMU HX 3EMHOTO
MPOUCXOXKICHHS, @ TIO3BOJIAIOT MPEIoIaraTb, 4T0 00pa3oBaHUe ATUX (HOPM SABISETCS PE3YIIHTATOM ITaICHUS
KocMuueckux Tesl. OGHapyKeHbl 3TH 00beKThl Ha CpeaHecuOUpCKOM IJIIOCKOropbe B Mexnypeuse EHuces,
Amnrapsl u [logkamennoit Tynrycku. Creapl najieHus KOCMUYECKUX Tell UMEIOTCS W B paiioHe p. Kaxwma
(Oacceiin p. Anrapa). Cnenpl mafeHusl pa3iMidHbl U UMEIOT BEEPHBIM BUJ, MPEPHIBUCTBIN HaJ JOIMHAMU
PYYbeB, MPOTHKEHHOCTHIO CBBIME 30 kKM mpu mupune 10 4 kM 1o azumyty 80 rpagycos (puc. 1). Bropoe
KpynHoe najeHue - Ha EnnceiickoM kpsbke B paiione p. Jlennaxa B 6acceiine p. bonbmoii ITut, B 16 kM
3anagHee noc. bpsiHka, Beep pasnera 1o 6 kM npu mupuse 1,5 kM, asumyt okoso 100 rpagycos

(puc. 2).

Pucynok 1- KaxxmMuHckoe nazeHue Pucynoxk 2 — Jlennaxckoe nageHue (OTKpBITO

(otkpeiTo A.IL JlomaruaeiM) [2] JL.M. Yckosoii) [2]

OO01elt 0cCOOEHHOCTHIO OTACTTU(PUPOBAHHBIX HA KOCMHUYECKUX CHUMKAX CIIEJIOB Ma/ICHUS SBISIETCS HE
TOJILKO WX TIPEPHIBUCTO-ITy4EBOE, BEEPHOE CTPOSHHE, HO M OPUEHTUPOBKA B IIETIOM C 3arajia Ha BOCTOK, Ooee
CHJIBHOE M3MEHEHHUE pesibeda XapakTepHO M1l CKIIOHOB 3allaHOMN 3KCIIO3UIIUH [2].

O3HaKOMUBIINCH ¢ pabOTaMU KPacHOSPIIEB, aBTOP BOCIOb30Bajcs nmporpammoii Google «Ilnanera
3emis». HaliieHo OKOJO MISCTHUAECITH MaaeHWH KOCMHYECKHMX TEJ, aHAJOTHYHBIX OTKPHITBIM A.IL
JlonatunsiM u JI.M. YckoBoid. KpacHosipiibl 01530BaINCh KOCMUUECKUMHI CHUMKAMU B Y3KOM JUAaNa30He 1Mo
nonrore, a B Google — Bes mianeTa. K Tomy ke Tam ObUIa pa3MeleHa eie cTapasi CheMKa XOpPOIIero KauecTBa.
Haiinens! rpoMaiHble TIO TUIOMIA/IA U pa3pyIISHUSIM TEPPUTOPHH. B OONBIIMHCTBE CBOEM KOCMUYECKHE Tela
MPOJIeTaH ¢ 3amaja Ha BocTok. CaMoe 3amajHoe MmajeHrne OTMEUYCHO Ha JieBoOepexxkbe EHrces B paiioHe p.
Kac, camoe BocTouHOe - Ha p. JIeHa y moc. YacThIx.

[Nagennst MOXKHO pa3JeNUTh HA TPH TUIIA.
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1. Peixmeie magerns. K Takomy manenuto otHocurces Jleanaxckoe nagenne, otkpeiroe JI.M. YckoBoi,
no3nHee ero obcnemonan F0./1. JlaBoun. [To ero omucanuio — 3TO MJIOMIAJIH, 3AJTUTHIE AJIe0acTPOIOI00HBIM
BelIecTBOM. Ha coBpeMEeHHBIX CHUMKaX 3TOT0 MaJeHHs y’Ke He BHIHO.

2. Tepasie Tenma rpoOMaHON Macchl. B HawampHOU TOUKe KacaHus 110 2,8 kM. PazneTs! Ten u3MeHsoTes
ot 6 10 30 kM. [laneHus kacaTenpHbIE C BEEPHBIM PA3JIETOM Tela.

3. PoeBble mameHuss MENKHX T, OCTAaBJIAIOIIME «llapalvHbD Ha MoBepxHocTH. Ilmomanu cremnos
nocturarot 60 KB. KM.

OpuH U3 KpyNHEHIINX paiioHOB MaaeHui Tea TyHIyCcCKoi KOMETHI — 3TO ceBepHbIe OTporu BocTouHoro
Casna B paitone pex Aryn, Kynryc, Tait6a n Teneram, Bxomsmmx B Oacceitn pexu Kan, a taxoke Tymanmer
u Taryn, orHocsiuxcs k Oacceitny buprockl. [1]. Tepputopus paiioHa mpocTupaeTcs 1o mupote oT 55°22' no
54°52' u nonrote ot 95°35' no 97°42'. FOxHas dacte orpanndyera Maapckum u TykmuHckuM benoropesamuy,
KOTOpBIE SIBISIOTCS MCcTOKamMu pek Taiiba, Tenmeram, Kynryc. BvicoTel Bogopa3faenbHBIX XpeOTOB MEXKIY
pexamu He mpesbimaioT 1200 metpoB. [JonuHbl pek m3MeHurBbIe. B cTokax pek V—oOpa3Hble NOJIHHBL, B
MeCTax MaJleHui KOCMUYECKUX TeJl KOPhITooOpa3Hble A0nrHbl. O0pa3oBaHue TaKOTO THIIA JOJIHH CBI3aHO, HA
MOH B3IV, C MECTaMU NAACHUS KPYIHBIX T€d TYHIyCCKOM KOMETHI.

PaccmoTpuMm nmasieHne KOCMHYECKOTO Tena B paiioHe HEOOJIBIIOTO JIEBOTO MPUTOKA PEKU ATYI — pEUKU
Teneram (puc.3, 4, 5). Jnuna p. Teneram — 42 kM, ICTOKU PacIOIOKEHBI HA BEICOTE7605 M HaZl ypPOBHEM MOpH,
a yCThe MPH B MaJicHuH B Aty - 432 m. CpeiHee najeHue pycia peku - 7,92 m/km. C Bogopasaena p. Teneran
C €ro JeBbIM NPUTOKOM pyubéM llonepeunsiM OepyT Hayano TpU pydbs, TEKYLUIUX B OJHOM HalpaBJICHUH C
Teneramom u Bnagammux B pyd. [lonepeyunsrii.

’&"’

" ]
S'Innovatsia

Google éarth
' & o

2 TerraMetrics

54°58'40.41" C 96713'39.30" B BHICOTA HAA yPOBHEM MOPALICL32AMAMEPbI HAA YPOBHEM MOPR: 36,09 ki

Pucynok 3 — Teneram 1. Cuumok Google uzyuaemoro paiiona
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Pucynok 4 — CoBpeMeHHBII KOCMHYECKUI Pucynok 5 — Kapra storo paiiona
cHUMOK Teneramickoro najeHus KOCMU4ECKOro
Tena. CBETI0-3€1eHbIE YUaCTKHU - MECTO
KacaHUsI KOCMUYECKOTO Tela

Kaxxnpiii pydyeld uMeeT CBOIO JONHMHY M BOAOpa3enbHbIN Xxpebet. bmvkaiimmii k Teneramry xpebet
nMmeeT oTMeTKy 785 M H.y.M. Kocmuueckoe Teno yaapuio B Ommkaiimmii k IlonepeuHoMy 3ananHblil CKIOH
BOZOpAa3en pyubsi, KOCHYBIIMCh Ha 2,9 KM, TEJO0 YaCTUYHO IEPEJIETENIO NOJUHY CICAYIOIIEro pyubs, C
KacaHHeM I10 3aIaIHOMY CKJIIOHY U BTOPOMY BOOpa3zeny Ha 2,1 KM, IiepeneTresno Ha TpeTUil BoJopas/es npu
kacanuu 1,8 kM. C Tpex CKJIOHOB M BOAOPA3IEIIOB CHECIO 10 KOPEHHBIX HOPOJA I'PYHTOBYIO, IOYBEHHYIO U
pacTUTENBHYIO Maccy M CBAIMIO B AonuHBI pek Teneram u Maneiii Teneram. OOTOMKH KOCMHYECKOTO Tela
poeM pazneTenuch Ha 12 KM B BOCTOYHOM HaIpaBiICHUMH. Macca NepeHeceHHOro MaTepuaia Oblia
KosnoccanbHOW. JlomuHbl pek u3 V—oOpa3HbIX NpeBpaTHINCh B KopbiTooOpasHble. [lonmmua Tenerama
pactupuiace a0 0,8 - 1,2 km, Manoro Tenerama g0 0,5 k.

B cents6pe 2019 roga aBTop ocMoTpen 3TOT paiioH. CKIOHBI M BOJOPa3AeibHbBIE XpeOThl HA MECTax
KacaHHsi KOCMHYECKOTO TeJa 3apOCiIi MOJIOJIBIM Oepe3HsIKOM, TuameTp cTBOoJIOB 10 4 -10 cm. Het Oypenoma,
pacter TpaBa. B nmonmmue pexu Teneram MHOMKECTBO NMPOTOK, B HEKOTOPBIX MPOTOKAaX 3aJIOMBI, OCTPOBA
«apMHUpOBaHbl» MOBAJEHHBIMH M 3aChIIaHHBIMH JepeBbsiMH. B nmomuae Manoro Tenerama npepesss,
JIMCTBCHHBIC U XBOP'IHBIC, IOYTHU CTHUJIA U IMOKPBLUINCH TOJICTBIM CJIOEM MXa. WckimroyeHre coCTaBUIIN TOJIHLKO
JIMCTBEHHHIIBI, MHOXKECTBO KOTOPBIX BEIBOPOUEHO C KOPHEM, OHH JIEKaT BEPIIMHAMH Ha BOCTOK. J[BHkeHMe
10 JTIOJIMHE KpaitHe 3aTrpyaHeHo. [Toa cnoeM Mxa 00IbII0e KOJTUYECTBO MOJTYCTHUBIINX JIEPEBHEB U MAJICHBKHIX
pyueiikoB. IlpaBbiii ckiaoH mgojuHbl Masoro Tenerama uMeeT peakoJiecHbId MaccuB u3 60-70-meTHHX
XBOWHBIX JI€pEBbEB, OUEHh MHOTO BBEIBOPOUEHHBIX C KOPHEM JIEPEBBEB, JIEKAIINX BEPIINHAMHU Ha BOCTOK. B
0,3-0,4 kM ot ycThs p. Mauteiii Tenerain coOUpaeTcss HECKOJIBKUMHU ITPOTOKAMH B OJTHO PYCJIO.

B cemupecsteie ronpl XX B. € TYPUCTHYECKMMH LEISIMU NpoxoAwi ciutaB mo p. Teneram. OH
HaunHascs Ha cinustHuu [lonepednoro u Ternerania, u cpa3y HAUMHAIKUCH 3aJ0MBI IPOTSKEHHOCTHIO 710 4-5 KM.
[Mpuxoaunoce, Tae MpoTackuBaTh CyJa, TJe MIIUTh, IIe 00HOCHTh. M3-3a 3aioMoB Ha pekax Kynryc u Taiiba
JIBIKEHHE TI0 HUIM Ha MOTOPHBIX Cy/ax B pallOHaxX MaJeHUH HEBO3MOXHO, T.K. MPOTSHKEHHOCTH 3aJI0MOB OT
20 o 30 xm.
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Pucynok 6 — Kocmuueckuii caumok 70-80-x romoB Pucynok 7 — CoBpeMeHHBII CHUMOK. J[nameTp
nasieHusi KOCMUYECKOTO TeJla B CpelHEM TeueHuH p.  Kpyra 560 metpos. IIpoiiT Kk Kparo nageHust aBTopy
Tymanmer HE yJaJI0Ch. 3aJI0M U3 JiepeBbeB HempoxoanM. Kpyr
MTOKPBUICS MOJIOJION pacTUTENHHOCTHIO

MHOKECTBO pPOEBBIX MaJEHUI TPOCIEKUBAETCI HA MeXAypeube pek Tymanmier u Tarynm (puc.6).
JKurenu noc. Benrepka pacckasbiBajid 0 BOpoHKax 710 20 M B TuaMeTpe U NIyOuHo# 10 6 M (puc. 7).

KpymHble najieHuss KOCMHYECKUX Tell PUKCUPYIOTCS Ha MeXITypedbsx TyMmaHIIeTa B BEpXHEM TCUCHUH
pexu (puc. 8). Ha 3amagHom ckioHe Ha peke Taryn otMedeHs! ABa KpynHbIX naaeHus. B 70-x rogax XX B. Ha
KapTax oTMevanuch 3amoMbl Ha p. Taryn u Tymanmer (puc. 9). Ha Taryne u Aryne B Hacrosiee Bpems
3aJIOMOB HET, Ha peke ObIBAaeT BBHICOKAsl BO BPeMs BECEHHUX M JIETHHX IaBOAKOB BOJA, U 3aJOMBI 3a MHOTHE
rojibl pa3pyueHsl. Ha ManbIx pekax 3aj1oMbl cOXpaHWInCh. B BepxoBbsx TyMmaHIeTa mupokas JOJIMHa, peKa
pa3buBaeTCs Ha MHOXECTBO IIPOTOKOB, CKPBITHIX IO/ 3aJI0MaMHU.

7

Google

omiat

Pucynok 8 — TymaniieTckoe najeHue Pucynok 9 — 3anom Ha peke TymaniieT
KOCMHUYECKOTO Tela

[Magenns kocmuyeckux Ten TyHIyCCKOM KOMEThl H3MEHHIIH FeoMOP(OIOTHIO TOJIMH U THAPOJIOTHIO PEK
HE TOJIKO B 3TOM paioHe, HO U B OacceiiHax pek AHrapsl, JIensl, bonbmoro ITura. C TyHrycckoro coObITHS
npouuto 111 ner. Ha coBpeMeHHBIX KOCMUYECKHX CHHMKaxX MecTa MaJIeHHH 0OHapyKMBAIOTCS C OOJIBIINM
TpynoMm. Ilpupoma mMeeT CBOWCTBO BOCCTAHABIMBATHCI. VI3ydeHHWEM TIOCIICICTBUNA 3TOTO COOBITHS B
HacTosIee BpeMsi HUKTO He 3aHUMaeTcsl. DTO siBlIeHue TpeOyeT OOIbIINX UCCIIEI0BaHUH, 3TO 1eN10 reorpadoB
U T€0JI0r0B.

Cmamus nevamaemcsi 6 OUCKYCCUOHHOM NOPSIOKe.

bubnuozpagpuueckuii cnucok
1. Bypmakun B.B. ®akTel cBuaeTeNbCTB mnageHuil Ten TyHrycckod komeTol // ['eorpadus u
TEO’KOJIOTHsl Ha CiIy)kOe HaykKd M HMHHOBAaIMOHHOTO oOpasoBanusi: Matepuansl XIII Bcepoccuiickoit c
MEXIYHapOIHBIM YYacTHEM Hay4HO-TIPAKTUYECKOW KoH(epeHUMH. mocB. 70-metuio Myses reojsoruu u
semueBeaenns KI'TIY um. B.II. AcradbeBa, 110-netuto co aust poxaenus M.B. Kupuiiosa, 110-neruro
Tynrycckoro ¢peHomena. Kpacuospcek, 20 ampens 2018 r. - Kpacuosipck, 2018. C. 97-101.
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2. Jlomatua A.Il., YckoBa JL.M. Cnensr TyHryccKkoro mMeTecopuTa OOHApY)KEHBI Ha KOCMHUYECKHX
cuuMKax // BectHuk reonesuun u kaprorpaduu. — M. —2004. Ne 11.

HEKOTOPBIE PE3YJbTATbI COBPEMEHHBIX UCCJEIOBAHUN JE®OPMAIINI
JAHA PYCJIA PEKH TOMb B YEPTE I'. TOMCKA

. A. Bepwunun, B.A. 3emyos, A.C. Tapacos
Hayuonanvusiii uccnedosamenvckuil Tomckuii 2ocyoapcmeentulii yHugepcumem, . Tomck, Poccus

Aunomayus. B paboTe npencTaBieHbl pe3ynbTaThl PacieTOB 00beMa CTOKA JOHHBIX HAaHOCOB B pycie
p. Tomp B yepre 1. Tomcka. IIpy OTCYTCTBMM BBIEMKH aJUIIOBUSI Ha MCCIEAYEMOM YYacTKE BBISBICHO
HAKOIJICHWE JOHHBIX HAaHOCOB. MakcuMajibHble OOBEMBI AKKYMYJSIIIMM HaOMIOmaroTcs B 1 KM HIDKe
KOMMYHAJIBHOTO MOCTA.

Knioueswvie cnosa: nonHple HaHOCHI, AehopMalMy pycia, aKKyMYJISLHSL.

SOME RESULTS OF MODERN STUDIES OF DEFORMATIONS OF THE BOTTOM OF
THE TOM RIVERBED IN THE CITY OF TOMSK

D.A. Vershinin, V.A. Zemtsov, A.S. Tarasov
National research Tomsk state University, Tomsk, Russia

Abstract. The results of the estimation of bed load rate in the Tom River near city of Tomsk are
presented. Under the absence of gravel mining within the reach under study an area of bed load deposition has
been detected. Maximum volume of sediments was accumulated at one kilometer distance downstream the
city bridge.

Keywords: bed load, erosion, deposition.

BaxXHBIM acnieKTOM HCCIIeIOBaHMsI PYCIIOBBIX TpoieccoB 3ananHoii CHOUpPH SBISETCS OIIEHKA CTOKA
JIOHHBIX HAHOCOB. JJOHHBIE HAHOCHI SIBJISIFOTCS MIPOLYKTOM 3PO3UOHHOM AESITEIBHOCTH PEK U CAMU YYACTBYIOT
B CTpoeHuH ux pyces. Habmtonenuii 3a JoHHBIMU HaHOCaMu B Poccuu u, B yactHocTH, B 3anagHoi Cubupu
MIPOBOIMTCS OYEHb MaJIO — BO BCeM 3anajaHo-CHOMPCKOM YIPAaBICHUH THAPOMETECOPOJIOTHUYECKOHN CITYKOBI
TaKkye HaOIoIeHUs TpoBoawHCh Muiib B 1940-1950-e ronel. Tem He MeHee, 3a7ada OIIEHKH CTOKA JIOHHBIX
HaHOCOB, XapaKTepa UX MepeMEeLIEHUH 10 pyciay KPYIHBIX PEeK C Pa3BUTHIM CYA0XOACTBOM, TWHAMHUKH 30H
5pO3UHM U aKKyMYJSIHUU B PyClI€ PEKH HO-MPEKHEMY aKTyajlbHA MPU MPOCKTUPOBAHUU THAPOTEXHUUYECKHUX
COOPY>KEHUI U MPOBEJICHUN BOJOX035IMCTBEHHBIX MEPOTIPUATUH [2].

[IpoGyiemMa oOlIEHKH CTOKa PyCI000pa3yroIIux HAaHOCOB peku Tomu y 1. TomMcka He mojaydwiia
OKOHYATEJILHOrO peleHus yke B TeueHue noutu 40 sner. Kak u3BecTHO, B T€UEHUE UIMTEIBLHOTO BPEMEHU
y4acToK pyciia peku Tomu B yepTe I. TOMCKa MHTEHCUBHO NOJABEPTAIICS TEXHOINEHHOW Harpys3ke B BUJIE
BBIEMKH PYCJIOBOTO AJUTIOBUS UIsl HYXJ CTPOHTENhCTBA. Kpome pycioBO#l JOOBIYH IeCcYaHO-TPaBHIHBIX
marepuanoB ([I'M) B mpomuioM ¥ HACTOSIIEM, TEXHOTCHHBIC BO3JICHCTBHS TakXKe CBS3aHBI C
PYCIOUCIIPABUTEIBHBIMI PA0OTaMH I TOAJAEPKAHHUS CYAOBOTO XOZa, CTPOUTENLCTBOM M JKCIITyaTalfen
Oepero3alIuTHRIX COOPYXEHUH U, BO3MOXHO, padOTaMHu MO MOJAEPKaHUI0O HOPMAJIbHOW pabOThl PEYHOro
Boj03a00pa B paitone JlarepHoro cafa.

Bcero B uepre 1. TOMCKa U3 pycia M3BJIEYEHO MO pa3HbIM oneHkam ot 60 [1] mo 160 [3] mmna. m3
pycnoBoro ammoBus. C Hauvanma 2000-x IT. ¢ yBEJIWYEHHWEM YacTOThl BO3HUKHOBEHHUS JIEJOBBIX 3aTOPOB
BO3HUKJIO MHEHHE O BO3MOKHOCTH BOCCTAHOBJIEHHS €CTECTBEHHOTO pycia peku TOMH 3a CueT HaKOIUICHHUS
JIOHHBIX HaHOCOB. [1o OlleHKaM Pa3INYHBIX YUYEHBIX, CPEAHEMHOIOJIETHUI CTOK JOHHBIX HAHOCOB B CTBOpPE T.
Tomcka Haxomutes B mpenenax ot 20-25 [4] mo 290 (cormacHo aBTOpckuM pacderam) Toic. M. [Ipu sTOM
OIIEHKa CTOKa JIOHHBIX HaHOCOB, B OCHOBHOM, OCHOBBIBAJIACh Ha pacdeTe TPAHCIIOPTUPYIOIIEH CIIOCOOHOCTH
MOTOKA MO Pa3IMYHBIM (POpMyIaM, IPH 3TOM K HACTOSAIIEMY BpeMEHH HE HalIeHO YHUBEPCAIbHON METOIUKU
OTIpE/IETICHHSI PACXO/IOB TOHHBIX HAHOCOB ISl PEK C TPABHMHBIM PYCIIOM.
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B Takoii curyanuu, Ipu OTCyTCTBHU THOYTITYOUTENBLHBIX pa0OT B TeUCHHE HECKOIBKUX ITOCIIEIHUX JIET,
HanboJee HaIeKHBIM CIIOCOOOM pacueTa roJJOBOro CTOKa JOHHBIX HAHOCOB U TEMIIOB BOCCTAHOBJICHHS PycClia
pexu Tomb B uepte T. ToMcka siBIsieTcsl pacdeT neopMaluii pycia TeOMETPUYECKHM CIOCO00M — MO
pa3HOBpEeMEHHBIM TIpoMepaM TIyOuH. B pamkax moneBbIx HabmoaeHwi 3a penbedom nHa p. Tomu B gepre T.
Tomcka mpoBeZieHBI TPOMEPHI Y4acTKa ¢ HEOOpaTUMOW aKKyMYJISILUeH JOHHBIX HAHOCOB — OT cTaguoHa TI'Y

1o Tatapckoil mpoTOKH.
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Pucynok 1 — Jlepopmaruu pycna pexu Tomu ot craanona TI'Y mo ruaponorndeckoro nocta ToMmck-
npuctansb 3a 2014-2017 rr.

Ha pucynke 1 npuBeneno pacmpeneieHne 00beMoB nedopMaIiii Ha KaKIbIi METp 110 JJIHHE ydacTKa
PEKH BHHU3 110 T€YEHUIO OT craguoHa TI'Y 10 cTBOpa rugpoiaoru4eckoro rnocra TOMCK-IPUCTaHb B TEUEHUE
2014-2017 rr.

I'padmk medopmaruii mokaszpIBaeT, YTO HAUOONBIIHE 00BbEMbI HAKOIUICHHS aJUTIOBHS MPHUXOMATCS Ha
BEPXHIOIO U HIDKHIOIO YacTH y4yacTka. COrjlacHO JaHHBIM HAOIOJEHUN 3a TPaHyJIOMETPUYECKUM COCTaBOM
PYCIIOBOTO aJUTIOBUS, B BEPXHEH YacTH y4acTKa, XapaKTepU3yoLIecs pe3KuM U3MEHEHHUEM YKJIOHA BOJTHON
MMOBEPXHOCTH  MPOJIOJILHOTO PO HIIS THA, OTKJIAIBIBAIOTCS HAN0O0JIee KPyTHbIE (YPaKI[UK — IPABUI U ralibKa,
MECOK M MEJIKHI T'PaBUil IPOXOIST 3TOT yYaCTOK TPAH3UTOM M OTKJIA/IBIBAIOTCS B HIDKHEH YacTH ydacTKa.
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Pucynok 2 — Jlepopmaruu pycna pexu Tomu ot craanona TT'Y mo ruaponorndeckoro mocta ToMck-
npucrassb 3a 2018 r.
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Ha pucynke 2 mpuBemeH rpaduk nedopmaruii 3TOro jk€ ydYacTKa, NPOHU3OIISANIMX 32 BpeMs
npoxokneHus 1ooBoabs 2018 1. OTIWYUTENBHON YepTOW €ro SBISCTCS HaIWYWe 30H pa3MbIBa,
YepenyroIuXcs C y4acTKaMH OTJIOKEHHS HAHOCOB. BriosiHe BepOATHO, UTO 30HBI pa3MbIBa CBSI3aHbI C JIEAOBBIM
3aTOpoM, KOTOPEIi B 2018 T. CTOST Ha 3TOM Y4acTKE TOBOJBHO JIONITO, BEICOTA YPOBHA U 00BEM JIbIa B TEJe
3aTopa ObUIH BBILIE, Y€M B MPEIIECTBYIOIINE TOBI.

Ha pucynke 3 npuBeneH mpoaoisHbI mpoduis nedopmanuii p. ToMb OT cTBOpa THAPOIOTHYECKOTO
nocra Tomck-ipucTanp 10 uctoka TaTapckoil MPOTOKHU. 34eCh NPEBBILICHNE Pa3MbIBa JHA HAJ OTJIOKECHHUEM
HaHOCOB HaOmronaercs Ha npoTsokeHnd 700 M B Hadane ydyactka 1 400 M Onvoke K KOHIYy y4yacTka. [Ipu sTom
HWKHHUHA y9aCTOK Pa3MbIBa COOTBETCTBYET MECTY PACIIOIOKEHHUS TOIOBHI 3aTopa B 2018 .
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Pucynoxk 3 — Jledopmaruu pycna peku Tomu OT ruaponornieckoro nocra ToMCK-IPUCTaHb 10 UCTOKA
Tatapckoit mporoku 3a 2014-2018 rr.
B menomM, MOXHO cpaenarb BBIBOJL O TOM, 4YTO B IIOCIEAHHME TOABI B YCIOBHUSX OTCYTCTBHS

JHOYTIIyOUTENbHBIX paboT Ha ydacTke pycna p. ToMmp B depre r. ToMcka HaOMIOAAeTCs, B OCHOBHOM,
HAKOIJICHUE PYCJIOBOTO aJUIIOBHUS, JIOKAJIbHBIE Pa3MBIBBI JTHA pyciia CBS3aHBI, CY/s TI0 BCEMY, C YCIOBUSMH
MIPOXO’KACHUS JIAOBBIX 3aTOPOB. Becero Ha y4acTke OT JIOZOYHBIX CTAaHIMK HIKE KOMMYHAJIBHOTO MOCTa JI0
CTBOpa THAPOJOTHYECKOro mocta Tomck-mipuctanb B Tedenne 2014-2017 rr. cpeanuii TOHOBOH 00BEM
HAKOIUBIIHMXCS HAHOCOB cocTaBuI okoso 100 Teic. M3, 3a mepuoz nonosoabsa 2018 r. Hakonuaochk okono 200
thiCc. M°. Hike 1o Teuennto nocta TOMCK-TIPHCTaHb HA IPOTSHKEHUH 3,4 KM HAKOIUIIOCH B CPEIHEM 32 TIEPUO]T
2013-2018 rr. 60 Tteic. M® B rox. IlosydeHHBIE pe3yabTaThl TOBOPAT O MEHBIIEM, MO CPABHEHHIO C
MaKCHUMaJIbHBIMHU OLIEHKaMH, CPEIHETOJOBOM CTOKE JTOHHBIX HAHOCOB MpH yciaoBuu ux 100 % akxkymynauuu
B uepre T. Tomcka. TakuM 00pa3oM, BOCCTaHOBIIEHHE pycClla NPOTHO3UPYETCS HE paHee YeM 4epes
400- 500 ner.

OnHako clefyeT TakKe YYUThIBaTh, YTO pyciio Tomu B . TOMCKe HCHBITBHIBaeT AQULMUT JTOHHBIX
HaHOCOB B CBSI3M C UX ocelaHueM B Kapbepax III'M, pacrosioKeHHbIX BbIlI€ IO TedeHuro. Iloaromy, npu
MOCTENIEHHOM 3allOJIHEHUHM KapbhepoB BhIlIe I'. TOMCKa M YBEIMYEHHH HAa YYaCTKaX HMX PAaCIOIIOKEHHS
TPaH3UTHOTO CTOKA JIOHHBIX HAHOCOB CJeqyeT B OyaylIeM OKUAATh YBEJIIMUECHUS CTOKA JOHHBIX HAHOCOB U B
yepre . Tomcka.

Hccreoosanue svinonnero npu ¢unancosoii noooepocke PODU u Aomunucmpayuu Tomckou obracmu
6 pamkax Hayuroeo npoekma Ne 16-45-700021
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KPUOT'EHHBIE ITIPOIIECCHI HA TEPPUTOPHUU ITPOU3BOJICTBEHHOM 30HBI
I'. HOPHJIbCKA

P. Jlncondacosa
Hayuonanvusiii uccnedosamensckuil Tomckuti nonumexuuyeckutl ynusepcumem, 2. Tomck, Poccus

Annomayus. Jlana KpaTkas XapaKTEpUCTUKA TEPPUTOPUU MPOU3BOACTBEHHOU 30HBI I. Hopuibcka u
MIPOBEEHBI PAcUeThl MyYHMHUCTOCTH KPYMHOOOJOMOYHBIX MEJIKO- M TOHKOIMCIIEPCHBIX I'PYHTOB CE30HHO-
TaJIOrO €051, 3aJIEeTaolUX Ha 3TOH TEPPUTOPHH.

Knroueswvie cnosa: MHOTONETHEMEP3IBIE TPYHTHI, KPUOTEHHBIE MPOLIECCHI, IyYMHUCTOCTh TPYHTOB.

CRYOGENIC PROCESSES ON THE TERRITORY OF THE PRODUCTION ZONE OF
NORILSK

R. Joldasova
National research Tomsk Polytechnic University, Tomsk, Russia

Abstract. A brief description of the territory of the industrial zone of the city of Norilsk is given and
volumetric calculations of coarse-grained and finely dispersed soils of a seasonally thawed layer found in
this territory are calculated.

Keywords: permafrost soils, cryogenic processes, heaving of soils.

Teppuropuss Hopuibckoro mnpoMbIIUIEHHOTO pailoHa otHocuTcss K Enuceit-Ilyropanckomy
T€OKPHOJIOTHYECKOMY DPETHOHY, B COCTaB KOTOPOTO BXOJHUT TeOKpuojorudeckas obnacts Hopuibcko-
PeiOHMHCKAasT MEXropHas paBHHMHA, pAcHONOKEHHAas B OOJIACTH  CIUIOIIHOIO  PaclpOCTPaHEHUs
MHOT'OJIETHEMEP3JIBIX TPYHTOB.

Hccnenyemas 1uiomanka HM3bICKAHMA HAXOAMTCS HA 3aCTPOCHHOM IPOMBIIUIEHHOH TEPPUTOPHH.
CTpouTenbCcTBO MPOMILIOIMAAKK Hadanoch B 1951 romy, 3aTeM HECKOJIBKO pa3 OHa MEPENpOeKTUPOBAIach U
HCCIIEIOBAJIACH.

C 2013 roma mo HacTosIIEe BPEMS HHXKEHEPHO-TEOJIOTHIECKHIE U3BICKAaHUs MpoBoauia kommanus AO
«Kpacnosipckas 0yposast komnanus». C 2018 r. Ha faHHOM y4acTke ObutH poOypens! 129 ckBakuH. 1o Bcem
MPOIIEHHBIM CKB&)XMHAM TPOBEAECH TEPMOKAPOTAK KOMIUIEKTOM TEPMOMETPHUECKOTO OOOpYIOBaHUS:
koHTposuepom ITKIIJI-1/100 u repmokocamu MIIAT-0922 ¢ morrepamu, 1o pe3yabTaTy KOTOPOTro IPOBEICH
aHaJM3 TeOTePMHUYECKON OOCTAHOBKM TEPPUTOPUH, a TAKXKe IOCTPOEHA T'€OKPHOJOrMyecKas TepMOoKapTa
TepPUTOPHUH Ha TiTyOuHe 15 M (HaubobIee TUIOMIaHOE PACTIPOCTPAHEHNE MEP3JIBIX TPYHTOB) [3].

PacnipocTpaneHre BeUHOMEP3IIBIX TPYHTOB BapbUPyeT OT 3 110 S % OT 00IIIei mIomanai TeppuTopuu, B

3aBUCHMOCTH OT IJTyOMHBI M3bICKaHUU. Tak, Ha TJIyOuHe 5 M BCTpEUCHa MAJIOMOIIHAS JIMH3a MEP3JIbIX TTOPOJT
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B IICHTPAIHLHOM YaCTH yJacTka u3bIcKaHui (pucyHok 1 Bb), Ha riryOuHe ke 15 M Mep3iioTa BCTpedeHa UMb B
FOT0-3aITaIHON M CEBEPO-BOCTOYHOI OKpamHax TeppuTopuu (prucyHoK 1 A).

[Tpu mpoBeneHNH HHXEHEPHO-TEOIOTHYECKOTr0 KapTorpadUpoBaHus ObLIO BBISIBICHO, YTO B MpoIecce
OCBOCHHUSI M IKCILTyaTalld JAHHOW TEPPUTOPHH TMPOU3OILIH U3MEHEHUS! WH)KEHEPHO-TEOKPHUOIOTHUYSCKIX
YCIIOBHH — Jierpajanusi Mep3JoThl. V3MeHeHHs BbBIpaKEeHbI B (OPMHPOBAHHUHM TEXHOTCHHOTO TallMKa
MOIIHOCTBIO Oosiee 65 M, BCJIEINCTBHE 4YEro Ha y4yacTKe ObUIM MOJYYeHBl JaHHBIE O TEOJOTHYECKHX,
WHXCHEPHO-TCOJIOTUYCCKUX M KPHOTCHHBIX IMPOIECcaX, Pa3BUTHUE W PACIPOCTPAHCHUE KOTOPBIX CICHYET

YUUTHIBATh TIPU MPOBEACHUH CTPOUTENBHBIX padoT [3].

ORmNWLHBUON © WO
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Pucynok 1 — Cxemarndeckue reorepMudeckie KapTel: A — Ha rayoune 15,0 m; b — Ha rimy6une 5,0 M

TexHOreHHBIE TadWKK OOYCIOBJICHBI OTCILUISIONIMM BIIMSHHEM 3JaHUN M COOpPYXCHUH, yTeUKaMH U
cOpocamMH TEXHOJIOTHYECKUX, OBITOBBIX M CTOYHBIX BOJI, 8 TaKKe BHI3BaHbI TEXHOTCHHBIMU MPUYHMHAMH —
WH)XEHEPHOH MOATOTOBKOH TEPPUTOPHU MOCPEIACTBOM IOJCHITKU WIIM CPE3KH, MOAIIOPOM MOBEPXHOCTHOTO
WJIH TTOJI3€MHOTO CTOKOB H T.JI.

CTpOHTENbCTBO U HKCILTyaTaLus JIFOOBIX 00BEKTOB NPUBOJAUT K N3MEHEHHIO TEMIIEPATYPHOTO peXuMa
IPYHTOB, TTTyOMHBI UX C€30HHOTO (MJIM MHOT'OJIETHETO) MPOTaUBaHUS, CIEICTBUEM UYETO SBISIETCS U3MEHEHHUE
CBOMCTB MOPOJI ¥ XapaKTepa MPOABICHHUS KPUOT€HHBIX mpotieccos [1].

W3 KpUOreHHBIX MpPOLECCOB Ha IUIOLIAJIKE M3bICKAHWN CleqyeT OTMETHTh MOPO3HOE Iy4YeHHe
JICTIEPCHBIX TPYHTOB U MEPEKPHIBAIONINE TTOYTH BCIO JTHEBHYIO TIOBEPXHOCTHh KPYITHOOOJIOMOYHBIE TPYHTHI.

[Iporeccam MoOpo3HOTO TIy4YeHHsI TTOIBEpPKeHa OoIbIast 9acThb (10 75 %) Bcel miomaad U3bICKaHni.
Cornmacno CIT 115.13330.2016, mpomecc MOpPO3HOrO Iy4YeHHMs Ha JAHHOW TEPPUTOPHU 1O KaTerOpuu
OTIaCHOCTH SIBJISIETCS OMIACHBIM.

Omnpenenenue My4YHHUCTOCTH IPYHTOB pa3pe3a BBIIOIHEHO PacyeTHBIM METOJOM. B 30He ce30HHOro
MPOMEP3aHKsI PACTIONOKEHBI KPYITHOOOJIOMOYHBIE TPYHTBI, HA30BEM JIAHHBI HHKEHEPHO-TEOJIOTHIeCKUI
anemeHT - MI'3-1. CornacHo 1.6.8.8 CII 22.13330.2016, paccuntansl mapametpst ais MI'3-1, mo koTopeim
OTIpENeIICHO, YTO JJAHHBIH SJIEMEHT SIBIISIETCS CIA00IYYHHUCTHIM.

B paiioHax CIDIONIHOTO pacnpOCTpaHEHUs MEP3JBIX TOJNI BCE MENIKO- M TOHKOIMCIIEPCHBIE TPYHTHI
CE30HHO-TAJOI0 CJIOS OTHOCATCS. K KATETOPUM MYYMHUCTBIX (B OCHOBHOM, CpPEAHENYYMHHUCTBIX U
CHJIBHOIYYHHHCTHIX) B CBSI3M C WX BBICOKOW MPEA3MMHEN BIAXHOCTBHIO M HETUIYOOKHUM 3ajeTaHHEM YpPOBHS
TPYHTOBBIX BOJ| C€30HHO-TAJIOro ciosi. Ha ydacTkax HECIUIOIIHOTO PaclpOoCTpaHEHHs TIACTUIHOMEP3IIBIX
TPYHTOB, Hapsay C NyYUHUCTBIMH TPYHTAMH CE30HHO-TAJIOIO M CE30HHO-MEP3JIOr0 CIIOEB, BCTPEYAIOTCA
YYaCTKH TaJIBIX TOpo [2].

[Iporno3 mporecca my4eHHs TPYHTOB COCTOMT B OIPEJIEIECHHH IPOTHO3HOM BIAXXHOCTH MOpora
ny4yenus o popmyne B.A. Kyapsisiesa

Win = Wy +n (Wi, -W,), tie Wi, = 0,91 W,

rne Wy, — monHasi BnaroeMkocts; Wy = e/ps;
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n=0,7 (k03¢ GUICHT, 3aBUCAIIMIA OT KOHTHHEHTAIBHOCTH KJIUMAaTa);
W, — BIaXKHOCTb 3a CUeT He3aMep3LIeH BOIbI.
[Iyyenue rpyHTOB B CJIO€ CE30HHOTO MpOMep3aHMsl OyAeT MPOUCXOAUTH TOT/AA, KOTZa MX BIAKHOCTh
IIPEBBICUT 3HAYCHUE BJIAXKHOCTH I10POTa ITyYEeHHUSI.
I'pyHTBHI, 3aeraromye B cI0e Ce30HHOTO MPOMEP3aHHUSI-OTTAMBAaHUS B HHKEHEPHO-TE€OKPHOIOTHUECKOM
paitone b, npencraBneHsl KpyImHOOOIOMOYHBIMH HACHITHBIMU TPYHTAMHU.
3axuodenue. [IpoBeaeHHbIe HcCIeq0BaHMs ObUIM HAlPaBiCHb! HA H3yUYCHHE MHOTOJIETHEH MEP3I10ThI
MPOMBIIIJICHHOW 30HBI Topona Hopuibcka M KPHOTGHHBIX MPOIECCOB B YCIOBHSIX aHTPOIIOTEHHOTO
BMEIIATENILCTBA YETI0BEKA.
Ha ocnoBe anammza u 0000meHuss (hakTHYECKUX MAaHHBIX, MONYYEHHBIX B XOJ€ IMOJEBBIX U
SKCHETUIIMOHHBIX UCCICIOBAaHUN B pailoHe, ObUIH clieNaHbl CeTyOIIe BEIBOIBIL:
1. AwnTpomoreHHas Harpy3ka B YCJIOBHSX MHOTOJIETHEHl MEp3JI0Thl 3HAYUTEIbHO HapyLIHIa
€CTECTBEHHOE COCTOSHME TPYHTOB M, TEM CaMbIM, OKa3aja BO3ZEHCTBHE Ha KPHOTCHHBIE
YCIIOBHS Y4aCTKa;
2. bbum mocTpoeHBI Te0TepMUYECKHE KapThl Ha TIyOuHe 5 1 15 M;
3. Tlpu mpoBeneHNH WHKEHEPHO-TEOJOTHYECKOTO KapTorpadupoBaHusl ObUIM BBISBIECHO, YTO B
Ipolecce OCBOCHUS M AKCIUTyaTalluH JaHHON TEPPUTOPHUHN MPOM30ILIIa AErpatalis MEp3JI0ThI
W Ha4yanoch GOPMHUPOBAHUE TEXHOTCHHOT'O TaIHKa;
4. llpoueccaMm MOpPO3HOTO Iy4€HHs IOABEPKEHA OOJbIIas 4acTh IUIOIIAAW H3BICKAHHH, YTO
SIBJISIETCS. ONACHBIM 110 KaTETOPUH OMACHOCTH.
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MOP®OJIOTHS M BHYTPEHHEE CTPOEHME IJISIHAAJIBHO-MEP3JIOTHBIX
KAMEHHBIX OBPA30OBAHUM AJTAS (HA MPUMEPE KAMEHHOI'O ITIOTOKA B
JIOJIMHE P. JUKEJIO)

rc Jvskosa, 24.4. T opesgueaa, 23R B. Ilomanoes, lﬂ. C.Jlo6aues, **A.H. Illeun, *M.B. Kosanes, lP.,Z].
bypwiu
YUnmaiicxuii 2ocyoapemeennviii ynusepcumem, 2. bapnayn, 2Hogocubupckuii HayuonanbHblil

uccnedosamenvckuii 2ocyoapcmeennviil ynusepcumem, *Hucmumym neghmezazoeoii 2eono2uu u 2eopusuxu
um. A.A. Tpogpumyrxa CO PAH, 2. Hosocubupck, Poccus

Annomayus. B 2018-2019 rr. npoBoiuiiock KOMIDIEKCHOE UccIIeoBaHuEe MOP(OJIOTHN H BHYTPEHHETO
CTPOEHUsI KaMEHHOTO MoToka B gonuHe p. xeno (Cesepo-Uyiickuii xpeder). Mopdonorus moBepxHOCTH
[IIUaIbHO-MEP3JIOTHOTO KaMEHHOI'0 O0pa3oBaHUsl W MpHIETAIOMIeH TEPPUTOPUH HCCIeNoBajach C
MIOMOMIBIO  a3pOPOTOCHEMKH; BBISBIEHHE BHYTPEHHETO CTPOCHHS OCYHIECTBISUIOCH C  ITOMOIIBIO
AJIEKTPO30HIUPOBaHUs. BBIsSBIEHO, YTO IIyOWHA 3aJleTaHusi KAMEHHO-JIC/STHOTO sijipa Bapbupyer oT 5 1o 15
M, a MOIHOCTb — OT 7 mo 30 M. Slapa KOHCOIMIAUM KaMEHHO-JEASHOrO Marepualia MpUypOdYeHBl K
MEXTPSIOBBIM MTOHIKEHHUSM B TEJE TIAIHAIBHO-MEP3JI0THOTO KaMEHHOT0 00pa30BaHMUA.

Kniouesvie cnosa: Antaii, TIsnnanbHO-MEp3IOTHBIC KaMEHHBbIE 00pa30BaHMs, KAMEHHBIE TJICTUYEPHI,
aneKkTpoToMorpadus, a3podoTocheMKa.
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MORPHOLOGY AND INTERNAL STRUCTURE OF GLACIAL-PERMAFROST STONE
FORMATIONS OF ALTAI (ON THE EXAMPLE OF A STONE STREAM IN THE

VALLEY OF THE JELO RIVER)

!G.S. Dyakova, ?A.4. Goreyavcheva, >*V.V. Potapov, 'D.S. Lobachev, #*A.N. Shane,
M.V. Kovalev, 'R.D. Burym
!Altay state University, Barnaul, Novosibirsk national research state University, *Trofimuk Institute of oil
and gas Geology and Geophysics, SB RAS, Novosibirsk, Russia

Abstract. In 2018-2019, a comprehensive study of the morphology and internal structure of the rock
glacier in the Dzhelo river valley was carried out (North Chuysky Range). The morphology of the surface of
the glacial-permafrost rock formation and the adjacent territory was studied using aerial photography; the
identification of the internal structure was carried out using electrical resistivity tomography. It was revealed
that the depth of the rock-ice core varies from 5 to 15 m, and the thickness — from 7 to 30 m. The consolidation
cores of the rock-ice material are confined to inter-ridge depressions in the body of the glacial-permafrost rock
formation.

Keywords: Altai, glacial-permafrost rock formations, talus rock glacier, electrical resistivity
tomography, aerial photography.

I'msnuanpHO-Mep370THBIE KaMeHHbIe 0Opa3oBanus (naiee — ' MKO) npencrasnsiroT co0oii CKOMIEHUS
CIIEMEHTHPOBAaHHOTO JIBJIOM KaMEHHOTO Marepuaja B Tropax, Ho (opMe HaloOMUHAIONINE JICTHUKHA H
oOnajaromie crocoOOHOCTRIO K CaMOCTOSITETIbHOMY IBIDKEHHIO TOJ JEHCTBHEM CHIIBI TsbkecTd. OcoOblit
MHTEpEeC JaHHBIE O0pPa30BaHMS BBI3BIBAIOT B CBETE TOTO, YTO OHHU COJEPKAT 3HAYUTEIHBHOE KOJIMYECTBO
3armacoB npecHoi BojwI (10 50% oT cBoero o0bema), a TaKXKe CIIOCOOHBI HAKAILIUBATD JICH JaXKe B IIEPHOIBI
nermauuanuu. Jlerom 2018 n 2019 rr. mpoBOAMINCH KOMIUIEKCHBIE HCCIIEIOBaHUS MOP(HOJIOTHH TIOBEPXHOCTH
1 BHYTPEHHET'O CTPOCHHUS aKTUBHOTO NPpHUCKIOHOBOTO (ockimHoro) 'MKO B nonmne p. xeno (LlenTpansubit
Anraii, FOxno-Uytickuii xpeber). Hccnenoanue mopdosoruu noepxnoctu 'MKO u mnpuieraroneit
TEPPUTOPUH TPOBOAWIOCH C IOMOIIBI0 adpodoTocheMku KBagpokontepom DJI Phantom 4. Copemka
MIPOBOAMJIACH B aBTOMAaTHYEeCKOM pexxrme. O0paboTKa ocyIecTBisIach B mporpamme Agisoft Photoscan, rue
Obu1a mocTpoeHa nudposas Mmojaens penbeda [MKO (puc. 1). Mccinenoranue BHyTpeHHero crpoerus [ MKO
MPOBOJMIIOCH METOJJOM 3JIEKTPOTOMOTpauH C IOMOILBI0 MHOTO3JIEKTPOAHOM 3JIEKTPOPa3BeIOYHON CTAaHIUU
«Ckana-48». Jlns monydeHus: JNaHHBIX DIIEKTPOTOMOTpa(HU HCIONB30BATIMCh TPEXAIEKTPOIHAS MpsMast U

BCTPEYHAs! YCTAHOBKH C IIArOM M0 NpoQuiio 5 M.
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Pucynok 1 — Hudposas monens penseda 'MKO u npuneraromieil TeppuTopruu U IUHUH TPOQHIIEH
37eKTpoTOMOTrpaduu
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PesyabTaTbl. Ha pucyHke 2 mpeacTaBieHbl JABa TEOIEKTPHUYECKHX pas3pe3a, MPOJIOKEHHBIX
MePIIeHANKYISIpHO BekTopy ABmkenus I MKO.

I'eonsnekrpudeckuii paspe3 A (puc. 2, A) UMeeT IPOTHKEHHOCTh 355 M U IIPOXOJUT B IEHTPAIBHOMN
gactu ' MKO mnoriepex ero cTtpykrypsl. B BepxHei 4acT T€03IEeKTPHIECKOTO pa3pe3a A MOXHO BBIIEIUTH
BBICOKOOMHBIH CJI0H KaMEHHO-JIEASTHOTO MaTepHasa MOITHOCTBIO OT 15 10 22 M U ¢ yIeIbHBIM JJIEKTPUIECKUM
conpoTuBieHueM (ganee — YOC) nopsaaka 6-40 kOm.M. Kpome Toro, B mpUIoBepXHOCTHOH YacTH Mpoguils,
¢ 60 o 75 M, Habmoxarorcs anomanuu ¢ YIC 0,5-1 kOM.M, KOTOpBIE MOYKHO HHTEPIIPETUPOBATH KaK HUIITH
npoTauBaHus. B HIKHEN yacTu pa3pesa ecTb HECKOJBKO MpoBoAsmux aHomanuidi ¢ YOC menee 0,2 kOM.M,
PacTONIOXKEHHBIX HEMOCPEICTBEHHO TOJ HHIAMH TMPOTAWBAaHUS; JaHHBIE AHOMAIHMH MPEINOJIOKUTETHEHO
SIBIITIOTCS 30HAMH Pa3rpy3KH TaJbIX BOJI.

2480
2460 —

2440 —

BbicoTa,m

2420 —

-3

2400 — I T T
150 200 250 300

PaccTosHue,m

2420I T T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200 220

PaccTosHue,m
6,3 158 40 100

125
R I o

Pucynok 2 — I'eosnextpudeckue paspesbl [MKO B nonune p. J[xeno:
1 — HUIIM TPOTaMBaHUSL; 2 — KPOBIISL KAMEHHO-JIEJITHOTO MaTepuana; 3 — HoIomBa KaMeHHO-JIE/STHOTO
marepuana

0,065 0,16 0,4

I'eonnexktpuueckuii paspes B (puc. 2, B) pacnonoxeH rHIcoMeTpUUecKd HUXKE paspe3a A (Oimxe K
¢ponransHoMy ycrynmy 'MKO) 1 mMeeT MeHBIIyIO0 MpOTsbKeHHOCTH (235 M). B BepxHeit uactu paspesa B
HaOIOJaeTCs CJIOW KaMEHHO-JIEASHOTO MaTepuana MOIIHOCTBI0 OT 7 10 30 M, yJenbHOe 3JIeKTPUYECKOe
compoTuBieHNe KoToporo npessimaeT 6,3 kOm.m u gocturaer 100 kKOM.M B IICHTPaIBLHOW YaCTH JICASTHOTO
sinpa. B nmpumnoBepxHOCcTHOM YacTu ¢ 60 M 1 10 KOHIIA POQUIIS BBIACIAETCS HU3KOOMHBIN aKTUBHBINA CIIOM,
KpoMe Toro, ¢ 35 o 65 M npouist MOKHO BBIAEIUTH HUILY IPOTaUBaHUs, IO KOTOPOH HaOogaeTcs 30Ha
pa3rpy3KH TAIbIX BO.

BuiBoasbl. Takum 00pa3zom, ObII0 MPOAHATTM3UPOBAHO paclpeeieHue KAMEHHO-TIESIHOTO MaTepHraa B
tene ' MKO B monmae p. JIxemo. Ha reosnekTpudecknx pa3pe3ax BbIAEIEHA MOITHOCTh KAMEHHO-JICISTHOTO
Matepuana — oT 7 1o 30 M, JIOKaJIM30BaHbl HUIIM NPOTauBaHUs M 30HBI pasrpy3Kd TalbIX BOJ. AHamu3
Mopdomnorun nosepxHoctu ' MKO mnokasan, 4yTo, BONPEKH MPEANOIOKEHHIO O TOM, YTO BEICOKOOMHBIE siApa
KOHCONTU/IAlIMK JIEASTHOTO Marepuaia OyayT NpUypodeHBI K BajlaM, OCIOXKHSIOIIUM ITOBEPXHOCThH
00pa3oBaHus, sIpa KOHCOMUIALMH OKa3aJIHCh IPUYPOUYEHBI K MEKIPSIOBBIM IIOHWKECHHUSIM.

Hccnedosanue svinonneno 6 pamxax npoekma PODU Ne 18-35-00463\19 «Hccredosanue enympenne2o
CMPOoeHUs 2IAYUATIbHO-MEP3TIOMHbIX KAMEHHbIX 00pa3z08anuti Aimas Ha 0CHO8e 2e0U3UUECKUX OUHHBIXY.
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30JI0OBASI CEIMMEHTALIMS HA IOTO-BOCTOKE TOMCKOM OBJIACTH

H.C. Eeceesa, 3.H. Keacnuxosa, M.A. Kawupo, A.C. Bammanosa
Hayuonanvusiii uccnedosamenvcxuil Tomckuii 2ocyoapcmeentviii ynugepcumem, 2. Tomck, Poccus

Aunomayus. B craTbe mpHUBeleHa OLIEHKAa WHTEHCHBHOCTH J0JI0BOM CETMMEHTAIlMH Ha TEPPUTOPUHU
3armagHoro cKiIoHa ToMp-Sliickoro Mexaypeuss. edsamus u akKyMyIsIys pa3BUBAIOTCS MTPEUMYIIIECTBEHHO
B XOIIOHOE BpeMs roja (OKTs0ph-anpens). CpaBHUTENBHBIN aHAIH3 TPAHYIOMETPUIECKOT0 H XUMHUIECKOTO
COCTaBOB I10Ka3aJl, YTO J0JIOBBIE OCA/IKH UMEIOT TECHYIO T€HETHUECKYIO CBSI3b C [I0YBAMM PETHOHA.

Knioueswvie cnosa: 30n0BbIe IpoLiecChl, ceAUMeHTanus, ToMckas 00acTs.

AEOLIAN SEDIMENTATION IN THE SOUTH-EAST OF THE TOMSK REGION

N.S. Evseeva, Z.N. Kvasnikova, M.A. Kashiro, A.S. Batmanova
National research Tomsk state University, Tomsk, Russia

Abstract. Intensity of aeolian sedimentation is evaluated for the western slope of the Tom-Yaya
interfluve. Deflation and accumulation develop principally in the cold season (October to April). Comparative
analyses of particle-size distribution with the chemical composition of the samples showed that aeolian
sediments have genetic relation to the region’s soils.

Key words: aeolian processes, sedimentation, Tomsk region.

DOoJIOBBIE TIPOIIECCHI, CBSI3aHHBIE C JAeIsAIueil, TPAaHCTIOPTHPOBKOW M aKKyMYJSIHEH OCaIKOB,
pacmnpocTpaHeHbl MPEUMYLICCTBEHHO B apUIHBIX W CEMHApPHIHBIX MPHPOIHBIX 30HaX. HeoOxoauMbiMu
YCIIOBUSMH Ul UX Pa3BUTHS SIBISIIOTCS] CUIIBHBIE BETPBI, PHIXJIbIC IOBEPXHOCTHBIE OTJIOKEHHS, OTCYTCTBHE
nnu cnaboe pa3BUTHE PACTUTENILHOTO MTOKpOBa. B pe3yibrate B atMocepe BhIIIEyKa3aHHBIX IPUPOIAHBIX 30H
(hOpMHPYIOTCS DOJIOBBIE MMOTOKH TIECKa, MBUIH, COJieH 1 asposoiieii. KoHnenus moTokoB co3aaHa paboTamu
B.1. Bepnanckoro, b.b. IloneinoBa, M.A. I'nmazoeckoit, A.U. Ilepenbmana, B.II. UuuaroBa u ap.
Oco0EHHOCTBIO 30JI0BBIX IOTOKOB, II0 CPABHEHHUIO C BOAHBIMH, SIBJISIETCS OOJIBIION (BPOHT pacHpoCTpaHSHHS
B JUIMHY, IIMPUHY W BBICOTY. Berep, kak nBmkeHue aTMocdepsl, 0XxBaThiBaeT BClO 8—10-kumoMeTpoByro
BO3AYIIHYI0 000JI04Ky 3eMJIM M NPOHUKAET B BHJE ITOYBEHHOI'O BO3AyXa B MOBEPXHOCTHBIE TOPHU3OHTHI
maHeTs [1].

PaboTsl, MOCBAIIEHHBIE M3YYEHHUIO TNTOOAIBHBIX MOTOKOB M MHUIPAallMM MHUHEPaJbHOTO BELIECTBA Ha
ypOBHE Mexreoc(hepHOro OOMEHa, IMOKa3bIBAIOT, YTO B IEPHOJ J0 AaHTPOIOTEHHOTO BO3JCHCTBHS Ha
muTocdepy eKerolHbI BEIHOC MbUIH B atMocdepy He mpeBbiman 0,05 1/ra. B Hacrosmee Bpemsi oOriee
MHUPOBOE MPOAYLHPOBAHHUE IBUIM, 1O Pa3HbIM oneHkaM, gocturaer 0,34 1/ra. CKOpPOCTb CEOMMEHTALUH
J0JIOBBIX OCA/IKOB MEHSETCS B 3aBUCMMOCTH OT KJIIMMaTHYECKHUX 30H U B CPEJIHEM JUJIsI BCETO MUPA COCTaBIISIET
0,1-1 mm / 1000 meT wmm 0,0001-0,001 mm/rox [8, 13].

BrnusiHre 30J10BBIX TPOIIECCOB HA KOMITOHEHTHI JIaHAmadTa U MpUpPOJHBIE Mpolecchl B Onocdepe
CIIO)KHEe W MHOroodOpasHee, MO0 CpPaBHEHHIO C BIMSHHUEM BOJHOW 3pO3WH. DTO CBA3aHO C OTPOMHBIMHU
MaciuTadamMu IUIOIAAN KOHTaKTa 30JI0BBIX IIOTOKOB C CyIIel, akBaTopuei, armocdepoii [1]. Dxonoruueckoe
3HAYEHHE J0JIOBBIX IMPOIECCOB MMEET KaK OTpHUIlaTeIbHbIE, TaK W MOJOXKHUTEIbHBIE CTOPOHBI. Bo MHOrmx
CTpaHax MHpa NMPOBOAMTCA U3YUYEHHE 30JIOBBIX MpoueccoB. Hampumep, yuensie CIIIA B mocnennue roasl
yIENAI0T OONbLIIOe BHUMaHUE M3YYEHHIO MHTEHCHBHOCTH AC(IISIIMM M aKKyMYJSIUM 30JOBBIX HAHOCOB,
dbopmupyemomy wmH penbedy, a TakXKe HCCIENOBAHHIO TI'PAHYIOMETPUYECKOTO, XHMHYECKOTO,
MUHEPAJIOTHYECKOTO COCTaBa HAHOCOB, MX I'€OIKOJIOTMYECKOrO BIMSHHUS Ha PacTUTEIbHBIM MOKPOB M Ha
TEOCHUCTEMBI B I[EJIOM Ha JIOKAIBHOM M perHoHabHOM ypoBH:X [16—19]. [IpoBoasTcs monoOHbIe paboTH U B
Poccuu [2, 9, 13, 14]. UccnenoBaHuidl Mo M3Y4YEHHIO MHTEHCUBHOCTH JIOKAJIBHBIX S0JIOBBIX MPOLECCOB B
OTAENBHBIX PETMOHAX, 0COOEHHO B JIECHOU 30HE I0r0-BOCTOKa 3arnanHoii Cubupu, HemMHoro. Yaie Bcero oro-
BOCTOK 3amagHo-CHOUPCKON paBHUHBI OTHOCAT K 30HE HAKOIUICHUS J0JI0OBOTO Marephaga U3 IOTOKOB
Bo3ayxa, mocrymnarmomux u3 Kaszaxcrana [13]. Hamm nonessle HaOmroneHus B tedenne 1989-2019 rr. Ha
npumepe Tomb-Siickoro Mexmaypedns (For0-BOCTOK TOMCKO#H 001acTH) IMOKa3ajH, YTO JIOKATbHBIE MPOIIECCHI
BBIJIyBaHUS, IEPEHOCA M aKKYMYJISIIHMU BELIECTBA IPOUCXOISAT BO Bce Ce30HBI roja [3-5].
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Iesnp paboThl — oOmNpenesieHUe I'€He3uca W OLEHKAa MHTEHCHUBHOCTH CEIMMEHTAallUd aTMOC(EpHBIX
BBITIAZICHUH B TIpeeax 3amaHoro Makpockiona Tomp-Siickoro Mexaypedns B ToMcKoi 06acTy.

OOBEKTOM HCCIIEIOBAHUS SIBIISIETCS KIIOYEBOM YYacTOK 3amaJHOro MakpockioHa Tomb-fiickoro
MeXAypeubs (For0-BOoCTOK ToMmckoi 00macTr). DTO 0uH U3 HanOoJee BO3BBIIICHHBIX YYACTKOB TEPPUTOPHUHU
0011acTH, a0COMOTHBIE BHICOTHI ocTUTarOT 200—270 M, a OTHOCHTENBHBIE U3MEHSIOTCS OT Jioyiel MeTpa jo 80
M. 3anagHbIi CKIIOH MEXAypeubs pacuiieHeH T'yCToi ceThio Manbix pek (bacannaiika, Ymaiika, Kupruska,
TyrosikoBka). C NMOBEPXHOCTH MEXAYpeube MEPEKPHITO HEXJIOM IIOKPOBHBIX OTJIOXKEHHUM, B OCHOBHOM,
JIECCOBUIIHBIX CYTJIMHKOB, cynecedl. I[lpeobnanmaromeii ¢paxnuell I1si JECCOBBIX OTIOXKEHHUH SIBISIETCS
meuteBatast (55-86%), OCHOBHYIO Maccy 0O0JIOMOYHOTO MaTepuaia cocTaBisifoT kBapil (30—70%) u moneBsie
mmatel  (15-44%). Kiumar TeppuTOpuM KOHTHHEHTANIBHBIN, CpPENHErofoBas TeMIlepaTrypa BO3ayxa
mmensiercs ot -0,6 mo + 1,22°C. CpegnerogoBast cymma ocaakoB — okoio 600 mm. Uccneayemsrit paiton
PAacIoNIOKEH B 30HE MEJKOJIMCTBEHHBIX JICCOB. B NMOYBEHHOM IOKPOBE MEXIypeubsl IOMUHHUPYIOT CEpble
JIeCHBIE OTOJ30JICHHBIC TIOUBHI U UX NOATUIBL. Boiee moapoOHas xapakTepucTHKa UccieryeMoid yactu ToMb-
sliickoro Mexaypedbs npuseieHa B [3-5].

Betep — oanH 13 OCHOBHBIX ar€HTOB BETPOBOM 3PO3MHU I10YB, B TOM YHCJIE, U B XOJIOIHbII NEpHO TOAa,
KOTJ]a 3eMHasi TIOBEPXHOCTh 3aKpbITa CHETOM. PBIXJIBI CHEr JIeTKO B3MeETaeTcs AaKe NMPH HEeOONBIINX
CKOPOCTSIX BeTpa — MpUMepHO 2,8 M/c. Hanbonp1ast cKopocTh METENIeBOro NepeHoca HabM0AaeTCsl Ha POBHBIX
OTKPBITBIX TPOCTpPAaHCTBaX. B pe3ynprate Aednsamuu CHEXHOW TONIIM HAa HAaBETPEHHBIX YyYacTKax
arponanamadToB 00pa3yroTcs 0OHaXKEHHBIE MIATHA — 0Yard Ae(IISINH TOYB.

Nzydenune BeTpoBoro pexmnma tepputropun Poccun n ToMckoit 001acTi B OCIeaHAE TOIBI TOKA3allo,
yro ToMb-Sliickoe MeXxIaypeube OTHOCHTCA K pailoHy pa3BuTus cuibHoro Berpa [6, 7, 11]. CormacHo
paiioHnpoBaHuO TeppuTopun Poccnu mo MakcuMaibHOM CKOPOCTH BETPa, a TAKXKE C Y4ETOM ITOPHIBOB, OHU
MOTYT JIOCTUTaTh Ha HCCIeAyeMoll Tepputopuu 25-34 m/c, a MPONOIKUTENFHOCTh MOPHIBOB W3MEHSETCS
or 1 mo 10 gacoB. CuiibHBIE BETPHI OBICTPO MCCYIIAIOT TMOYBHI HA MOBEPXHOCTH MAITHH M BBI3BIBAIOT MX
BBIyBaHHE, IEPEHOC M aKKyMYJIANNI0. Tak, BETPHI cO CKOPOCThI0 B 11-13 M/c criocoOHBI TIEPEHOCUTH CyXHe
ygacTtuubl pazmMepoM 1,0—1,5 mm. CkopocTy BETpOBOI 3p03UH BapbUPYIOT B IIUPOKUX Mpeenax U 3aBUCAT OT
TEKCTYpbI TIOYB MJIM OCAJKa M CTENECHU CLEIJICHHs MOYBEHHOH KOpKU. Camble BBICOKHE ITOKa3aTeIn BHIHOCA
MEJIKO3EPHUCTBIX OTJIOKEHHH CBS3aHBI C TOYBAMH CYIJIMHUCTOM CTPYKTYpPBI, OCOOEHHO TaM, TJe HX
MOBEPXHOCTH ObLJIa HAPYIIICHA aHTPOTIOTEHHOH JIeSITETbHOCTHIO.

[Namennoe 3emnenenue B npenenax Tomb-SHCKOro Mexmypeubss HA4ajJoCh € MPHUXOAOM PYCCKHX
moneit B XVII B.: BHavasie 6bu1M pacriaxaHbl 3eMJTU B paiioHe T. ToMcka, B 20-e roas!l — B paiione c. Criacckoe
(ubrre KomapoBo). C mosiBieHreM e sy MOYB CTOJKHYJIUCH YKE MepBbIe 3eMIle/ielblibl. B HacTosIee
BpeMst Ha Tepputopur ToMb-SIICKOro MeXaypeubs, miomaipo conee 4,5 Toic. kM? (B Ipeaenax o61acTu), B
CEJIbCKOXO03SIICTBEHHOM OTHOIIIEHHWHU O0CBOEHBI 0K010 30 %.

Jnst  BbISIBICHHA TeHe3uca aTMOC(EpHBIX BBIMAACHUH M OLEHKHM HHTEHCHBHOCTH 30JIOBOM
CeIMMEHTAIMH HaMHU OBLITH UCTIOJIb30BaHbI PA3INYHbIC IPUEMBI H METOJIBI:

1) moneBble uccnenoBaHus AS(ISLMOHHBIX MPOLECCOB, BKIIOYAIOLINE €XKETOJHYI0 CHETOCHEMKY IO
OTIOPHBIM MPOGMISAM Ha KIIOYEBOM YYacTKE B MHKpoMaciuTabe; HaOMIOACHUS 32 HAKOIUIEHHMEM 30JI0BOTO
HAHOCA B CHEXXHOW TOJIIIE M Ha €ro IMOBEPXHOCTH; ONpeJ/IeieHUue TTyOHHbBI OTTaWBaHUs MOYB Ha CKIOHAX
Pa3HOH 3KCIIO3ULINH; U3MEPEHHE CKOPOCTH BETPA;

2) exeroJHelii oTOOp MpoO CHera W IMOYB MO OOMIENPHHATHIM Meromukam [12]. [ns moieBoro
oTpe/ieNIeHUsI UHTEHCUBHOCTH JIEQUISAIIUH MTOYB B XOJIOJHOE BPEMsI T0JIa HAMH ITPOU3BOIIIICS OTOOP BEPXHETO
ciost cHera (10 2 cM) ¢ eAMHUIBI IUlomaan 1o mpoduinsM. Meroarnka onpoOOBaHMSI OmMcaHa B psje
pa6or [3- 5]. B HacTosmei paboTte MCImoas30BaHa BEIOOpKa pob 3a 2001-2019 rr.

Hamm wuccnenoBaHust 3a 30JI0BBIMH IIpoLieccaMM Ha TeppUTOpHH Tomb-Siickoro MexIypeubst
MO3BOJIMJIM YCTAHOBUThH, YTO OHHM Pa3BUBAIOTCS KPYTJIBINA IO U MPEACTaBICHBI JeQUIAIUeH, TEPeHOCOM |
akkymyisied.  OJHUM W3 TOKazaTeliell WMHTCHCHBHOCTH PAa3BUTHSI DOJIOBBIX TPOIECCOB  SIBIISETCS
AKKyMYJISILUsI HAaHOCOB. VIHTEHCHUBHOCTB 3TOr0 Hpolecca ONpelessulach HaMH 110 HAaKOIUICHHIO OCalka 3a
MepHoJ, yCTOHYMBOTO 3aineraHus cHexHoro nmokposa (CII), 3a oTaenpHBIE OTPE3KH BPEMEHH BO BpeMSs
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cHerorassHus, kKorna Ha moBepxHoctu CII obpasyercs 3omoBast psiop [4]. YcraHoBieHo, uto 3a 30-meTHUM
repro,1 HabJIIOIEeHNH B CHE)KHOM TOJIIE HA TAITHE 3amaHoro ckioHa Tomb-Siickoro Mexmypedbs 3a 123—
150 cyTok cpenHsisi HHTEHCHBHOCTh CEJMMEHTALMU 30JI0BOTO Marepuana, corinacHo E.M. Jlo6uogoii [10],
u3MeHsIach ot cnaboii - < 50 r/m? (43,3% net) mo cunbHol — 200-500 r/m? (26,7%) 1 04eHb crIbHON 500—
1000 r/m? (10%). Ha mono jieT co cpeaHeil HHTEHCUBHOCTBIO akkyMmyJsiiud — 100-200 /Mm% 1 ymepeHHON —
50-100 r/m? mpuuuiock no 10% roga. B Tabmuie 1 npuBeneHsl IPUMEPHI psijia JET C Pa3sHON CTENEHBIO
WHTEHCUBHOCTH CEIMMEHTALUU B CHE)KHOM TOJIIIE.

Tabmuua 1 — [IpuMepbl HHTEHCUBHOCTH 30JI0BOW CEAUMEHTALIMHU B Pa3Hble TOAbI HAOMIOACHUH Ha MaliHe
FO’)KHOM AKCIIO3ULINHU KITFOUEBOI0 yYacTKa 3alaJHoro ckiioHa ToMp-Sickoro Mexaypeubs

Cpoxku Habmoaennit | Komn-Bo NHTeHcus- Tonmuna Kon-Bo Arpodon
CYTOK HOCTb CHEKHOI'O 3arpsi3HEeH-
AKKyMYJALUH, | IIOKPOBa, HBIX
HalHs, r/m? cM IPOCIIOEK
B mypde
30.10.1989- 144 301,0 53 5 3510 OOpOHOBaHHAS
25.03.1990
27.10.1991—- 147 423 52 - UepenoBanue 3501 1
24.03.1992 BCXOJIOB TPaB
15.10.2002— 150 550,0 51 1-3 35106 ¢ KypTUHAMH
15.03.2003 TpaB
29.10.2011- 123 752,4 29 1-4 YepenoBanue 310 1
02.03.2012 BCXOJIOB MHOTOJIETHUX
TpaB
15.10.2016—- 150 22,0 70 - 3510b ¢ KOHTYPHBIM
15.03.2017 0OpOHOBaHHEM
26.10.2018- 130 23,2 - 3510b GOpOHOBaHHAS
16.03.2019

Hamm nabnrogeHns nokas3plBaloT, YTO MUHAMAaIHHOE KOJHMYECTBO 0JI0BOTO MaTepraia HaKarInBaeTCs
Ha HaBETPEHHBIX CKIJIOHAX TAIHH, B TIyOHMHE KEJPOBOTO Jieca, 2 MaKCHMaJbHBIE — B JIEIPECCHAX penbeda, y
JIECOTIONIOC W KPOMKH KeZpoBOTO Jieca [4]. B cHexHOW TomIe B TIyOMHE KEIPOBOTO Jieca aKKyMYJIAIIUS
90JIOBOW MBLIM AK€ B MaKCHUMAJIBHOM 3HaueHUH B 40 pa3 MeHbIIE, YeM, B CPEHEM, Ha IOXHBIX CKIOHAX
MaIIHH.
Jeduanus moyB eXeroHo pa3BUBACTCS U BO BpeMsl CHETOTasHUSI, KOT/Ia C OCBOOOUBIIEHCS OT CHETa TOYBHI
CHJIBHBIE BETPHI BBIIYBAalOT YaCTHIBI TMOYBHI, MEPEHOCAT HMX HA pa3Hble PACCTOSHUS M OTJIararoT Ha
MTOBEPXHOCTH CHera, o0pa3ys 50J0BYI psiOb (BONHBI). B romel akTHBHOTO pa3BUTHS AE(PISIIUOHHBIX
MIPOIIECCOB D0JI0Bast psiOb MOKpBIBaeT A0 75—80% IuIoImaan NamHu KIrdeBoro yyactka (puc. 1). OTnoxenue
MBLIK Ha S0JIOBBIX BOJIHAX HEPABHOMEPHOE — OT jioield rpamMa 10 320 r/M2 (tabut. 2). CpaBHUTEIBHBIN aHATN3
TAHHBIX, TIPEJCTABICHHBIX B TAONUIIE 2, TIOKA3bIBAET, YTO PA3BUTHE BETPOBOW SPO3UU BO BPEMS CHETOTASIHUS
TaK)ke HEPaBHOMEPHO BO BPEMEHH M MPOCTPaHCTBE. IHTEHCMBHOCTH OCaKIEHHUS 30JIOBOTO HAaHOCA Ha TallTHe
pasnuyaercs Ha MHOTO NopsiakoB. Takum oOpa3oM, Ha mamrHe (OPMHPYIOTCS 30JIOBBIE MOTOKH MECTHOTO
(JToKaBbHOTO) 3HAYECHHS.
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Pucynox 1 — IHTEHCHBHOCTB pa3BUTHS S0JI0BOTO Iporecca (AKKyMYJISAINH) B XOJIOJHBIH IEPHOJ TOa Ha
TAIIHE KIF0YeBOr0 yJacTKa 3anagHoro ckiona Tomp-Sickoro mexaypeubs: A — 2016 rox co caabbim
passutheM, b — 2015 ron ¢ cuIIbHBIM pa3BUTHEM BETPOBOM Aedisaimn

OCHOBHOU aKIICHT B ONpPEIEIICHIH TeHe31ca aTMOCQEPHBIX BBIMAJACHUHA B XOJIOIHBIN MEPHOJ To/1a ObLIT
HampaBleH Ha CPaBHUTEIBHBIA aHaIM3 TPAHYJIOMETPUYECKOTO M XHMHUYECKOTO COCTABOB YACTHIL,
3aKJTFOYCHHBIX B CHEXHOW TOJIIIE, & TAKKe€ BEPXHUX TOPHU30HTOB IOYB IANIHH KIOYEBOTO ydacTKa.
HccrenoBanus MoKasaid, 9YTO B FPAHyJIOMETPHYECKOM COCTaBe aTMOC(HEPHBIX BBINMAJACHHH, KaK B CHEXHOM
TOJIIIIE, TAK ¥ Ha TOBEPXHOCTH CHEra Mpeo0afaloT MBUIEBbIE YaCTHIIBI PA3IHUYHBIX (pakiuil (B cpeaHeM,
KpyImHas mel1b — 37,5%; cpemusis mbutb 9,45 %, menkas meuts — 10,98 %).

Tabnuna 2 — [Ipumepsl HHTEHCUBHOCTH aKKYMYJISALIMH 50JI0BOTO HAHOCA HA MIOBEPXHOCTH CHETa KITI0UEBOTO
y4acTKa BO BpeMsl CHETOTasiHUS (MapT-anpesib

T"oasl Koma-Bo VHTEHCUBHOCTH aKKYMYIISILAH, T/M?

CpOKHU CYTOK [TamiHs, FOXKHBINA CKIIOH Kenpossrii nec
HaOIOAeHUI Makc. MUH. cpeiHee | 3a CyTKH Makc. MHUH.

1990 14 102,4 18,2 67,2 4,8 1,8 0,1
25.03-08.04

1993 8 7,8 0,1 2,5 0,3 - -
16.03-24.03

2002 3 2245 28,6 101,7 33,9 0,5 0,2
14.04-17.04

2011 7 92,6 0,1 46,3 6,6 - -
10.03-18.03

2015
14.03-11.04 28 36,5 0,1 8,2 0,3 - -
11.04-25.04 14 320,0 3,9 74,1 53 -

2017 31 3,3 0,2 15 0,1 - -
15.03-15.04

2019 9 10,6 1,2 54 0,6 - -
18.04-27.04
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Ha ¢ororpaduu obpasna (prc. 2) MpUCYTCTBYIOT MEITKUE YTIIOBATO-OKPYTIIBIEC 3¢pHA KBapIla U MOJIEBBIX
IIIIATOB CPEAM YacTUI] TJIMHUCTHIX MHUHepanoB. CoCTaB ocajka aHAJIOTMYEH ITOJICTHIIAIOIICH MOoponxe B

Pucynok 2 — @otorpagus o6pasia 30JI0BOro 0cajika ¢ IOBEPXHOCTU CHETa Ha KIFOUEBOM y4acTKe
(yBEIIM4EHO MOJ MUKPOCKOIIOM

CpaBHEHHE CPEAHEr0 COACPKAHMS TSDKEIJIBIX METAJUIOB B S0JI0BBIX OTJIOKCHHAX TAKXKE MOKA3bIBACT
OMU30CTh HX XUMUYECKOTO COCTaBa C JINTOIEHHBIM CyOCTPaTOM BEPXHUX TOPU30HTOB TIOYB MAIITHU
IUTAKOPHBIX MECTOIOIOKEHHH (puc. 3).

1000
500 4
~—, /
0 :
————
Pb Cu Sn .
In
Ba Co v S
Sr C
' Ni
Zn
Pb Cu Sn Mn Ba Co Vv Sr Cr Ni Zn
30/I0BBIE OTJIO:KeHHs 19,1 @ 258 28 6942 2992 126 701 216,7 469 302 58,7
NO4YBLI NANIHH 171 26 3.8 626 278.,6 12 59.8 217 46 38 42

Pucynok 3 — CpejiHee coiepkaHie MUKPOIJIEMEHTOB B D0JIOBBIX OTJIOKCHUSAX U MOYBAX MAITHU KITFOYEBOTO
yuactka ¢ 2001 mo 2019 r., mr/kr

Bnusinne 1100aNbHOTO W PErHOHAJIBHOTO TepeHoca aTMOC(EpHBIX BBIMAJICHUH, B TOM YHCIE,
AHTPOTIOTE€HHOT0 TIPOUCXOXKIACHHS, O€3yCIIOBHO, €cTh. Ho ero Bo3/ielicTBHE Ha XUMUYECKHI COCTAB 30JIOBBIX
OTJIOKEHUH XOJIOAHOTO MEPHOAa Toja B HCCIEAYEMOTo paioHa HE3HAUYMTENbHO. DOJIOBBIE OTIIOKEHUS
WCCIIETyeMOl TEPPUTOPHH HMEIOT TECHYI0 T€HETHYECKYI0 CBA3b C TOYBAMH pPETHOHa, TO €CTh, MX
IpaHyJIOMETPUYECKUAN U XUMUYECKHIA COCTABBI ONPEACIISIOTCS MPEXK]IE BCETrO JIOKATHHBIMU e(DISIIHOHHBIMA
MIPOIIECCAMH.
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CPABHEHWE METO/IOB OIIPEJIEJIEHUS JJE®OPMAIIMOHHBIX CBOMCTB
T'PYHTOB CTPOHMILIOIIAJKH IO VJI. CTOJETOBA B I'. HOBOCUBUPCKE

H.A. 3apunosa
Hayuonanouwsiii uccnedosamenvckuti Tomcxuii nonumexuuyeckui ynugepcumem, 2. Tomck,
CubAymcopcllpoexm, 2. Hogocubupck, Poccus

Annomayus. W3ydenune neOpMalMOHHBIX XapakTEPUCTHK OCHOBAaHUS SIBISIETCS BakKHEHIIeH
COCTABIISIIOLIEH IPH BBIOOPE MPOEKTHHIX PEIICHUH B CTPOMUTENLCTBE. lIpHBEneHO cpaBHEHHE pPe3ybTaTOB
orpenesieHus AeOpMaMOHHBIX XapaKTePUCTUK TPYHTOB Pa3HBIMU MOJIEBBIMH U JIAOOPATOPHBIMH METOIaMH
Ha TIpUMEpe MPOBEACHHS WH)KEHEPHO-TEOJIOTHYECKHX H3BICKaHWKH Ha momjanke mo yi. CronmetoBa B
Kanuanackom paiione 1. HoBocubOupcka. [IpuBefieHB KOppeKTHpYOMHEe KOAIPQPHUIMEHTH MEKIY
neQOpPMAIMOHHBIMHE  XapaKTePUCTUKAMH, MOJIYYEHHBIMH B JIAOOpAaTOPHBIX YCJIOBHSIX, NPH IIOJIEBBIX
HCIIBITAHUSX TPYHTOB CTATUYECKUM 30HIMPOBAHUEM, TUJIATOMETPOM, CTATUYECKUMHU HAarpy3KaMu CBail.

Knioueswvie crosa: TpyHT, MOAYIIb 1eOpMaLliy, CTATHYECKOE 30HIUPOBAHUE, TUIATOMETD, UCIIBITaHUE
CTaTHYECKOW Harpy3Kou
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COMPARISON OF METHODS FOR DETERMINING DEFORMATION PROPERTIES
SOILS OF THE CONSTRUCTION SITE ON STOLETOV STREET IN NOVOSIBIRSK

N.A. Zaripova
National research Tomsk Polytechnic University, Tomsk,
SibOutsourcProject, Novosibirsk, Russia

Abstract. The study of the deformation characteristics of the base is the most important component in
the selection of design solutions in construction. A comparison of the results of determining the deformation
characteristics of soils by different field and laboratory methods on the example of engineering and geological
on Stoletova street of Novosibirsk is given. The interpretation of the test results is considered and the correction
coefficients between the deformation characteristics obtained in the laboratory and the parameters measured
during field tests of soils by static sounding, dilatometer, static loads of piles are given.

Keywords: soil, modulus of deformation, cone penetration, flat dilatometer, plate load test

HedopMalimoHHble XapaKTepUCTUKUA TPYHTOB OCHOBAHUS, TONYyUYEHHBIC pa3HBIMH METOJaMHM, CHIBHO
pasmsarcs. [lo pexomenmanmsm CII 3HavueHuss Moayns JgeopMaluyl TIMHUCTBIX TPYHTOB OCHOBAaHUH
JOIYCKAETCsI ONPEEATh C MOMOIIBI0 KOMIIPECCHOHHBIX HCIIBITAHUN C MOCIEAYIOMENH UX KOPPEKTHPOBKOM
Ha IITaMITOBBIC UCTIBITAHUS, KOTOPbIE PACCMATPHUBAIOTCS KaK ATaJIOHHBIE M HanOoee JOCTOBEpHBIE.

Lenp pa®oThl — MpPOBEpUTH MPUMEHHMOCTh PEKOMEHAYEMBIX HOpPMAaTHBHBIX 3HaueHuil mo CII Ha
H3y4yaeMoll IUIOIAAKE M BBISIBUTH CTENECHb OTKJIOHEHHUS OT PacdeTHHIX KO3((HUIMEHTOB, BHIBEIECHHBIX IO
pe3ylbTaTaM COMOCTaBICHUS PA3IMYHBIX METOTUK.

Mertoabl  ucciaenoBaHusi.  VHXEHEpHO-TEONOTMYECKHME  W3BICKaHWA  BeMonHsaucs OO0
«CEOCTPYKTYPA» B heBpane 2018 r. Ha yyacTke ObLiIH BHITOTHEHBI:

1) NmxenepHO-Te0NOTHYeCKast pEKOTHOCITMPOBKA TUTOIIA KH.

2) bypenne 6 ckBaxkuH TiyomHOM 25,0 M m 4 ckBaxkuH riryomnoit 10,0m. B mpomecce OypeHwust
oTOMpanuch 00pas3ibl © MOHOJUTHI B KOJHYECTBE, TOCTATOYHOM JJISl TIPOBEACHUSI CTaTHUECKONH 00paboTKH
BBIJICJICHHBIX NHKEHEPHO-T€O0JIOTNYECKUX IIEMEHTOB.

3) WcnbITanue rpyHTOB METOAOM cTaTudeckoro 3oHaupoBanus ycraHoBkoit TECT-K2 B 18 Ttoukax c
LENBI0 pAcWwICHEHHsT WH)XEHEPHO-TEOJIOTHUECKOTO pa3pe3a W Ha3HAYeHHsl XapaKTEPUCTHK (U3UKO-
MEXaHHUUYECKHX CBOMCTB I'PYHTOB.

4) VcnbiTanre TPYHTOB METOAOM packiuHuBatomiero nuiatomerpa PJI-100 B 2-X Toukax ¢ riryOWHBI
1,2 1o 21,0 m.

5) B 2019 roay, cirycTsi ToJ mocje MPOBENCHUS NHXEHEPHO-TEOJIOTMIeCKIX U3BICKAHUN, BBHITTOJTHEHBI
WCTIBITAHUSI HATYPHBIX CBall CTATUYECKUMH BJIABJIMBAIONIMMU HAarpy3KaMu JUIsl ONpeieieHus] haKkTHIecKOn
HecyIer crocoOHOCTH OTIOPHOTO €105 (32 ONOPHBIH cioii npunsT UI'3-3-cynecs necuanucras niacTUIHas).

ABTOp cTaTbu IPUHUMAIT yYacTHE B KaMepalbHOU 00pabOTKe JaHHBIX, aHATM3Ee MaTePHAaJIOB.

XapakTepUCTHKa HHKEHEPHO-TE0IOTNIeCKUX ycioBui. Vceneayemas mionaaka pacioiokeHa o yi.
CroneroBa B r. HoBocubupcke. Penbed nzyuaemoil miommagky eCTeCTBEHHBIN, YaCTUYHO CIUIAHUPOBAHHBIN.
AOCOITIOTHBIE OTMETKH IMOBEPXHOCTH pelnibeda n3MeHsrores ot 175,20 m o 181,75m.

Kmumar paccmatpuBaemMoro paiioHa paboT pe3Ko KOHTHHEHTalbHBIM. B reomopdonormyeckom
OTHOUIICHUH HCCIIeyeMast TUIoIaKa pUypoUeHa K mpaBodepexunomy [Ipnodckomy maro.

B cTpykTypHOM OTHOIIEHHH M3y4yaeMasi TEpPUTOPHsI pacroyiaraetces B mpeaenax 3anaano-Cuoupckoin
nTbl. COBpEMEHHBIE TEKTOHMYECKHE MPOLIECCHl B palOHE MPOEKTHUPYEMOTO CTPOUTENBCTBA MAaCCHUBHBI,
3eMJICTpsICEHUs peAKu. PacueTHas ceficMMUYHas HHTEHCUBHOCTH B Oasutax mikanbl MSK-64, B COOTBETCTBUH ¢
kaptoii OCP-2015-A 11t 00BEKTOB HOpPMaJbHOM OTBETCTBEHHOCTH, AJsl r. HoBocuOupcka cocrasisieT 6
0asuIoB.

B reonornueckoM CTpOEHMM IUIOIIAAKHA TPUHUMAIOT Yy4YacTHE TOJIOLIEHOBBIE JAENIOBHATIBHBIE
OTJIOKEHUS], TPEACTABICHHBIE CYIJIMHKAMH MSTKOIUIACTUYHBIMH, CYNECAMH IUIACTUYHBIMA M TJIMHAMHU
MOJTyTBEpABIMU. Bcero Ha M3ydaeMoM ydacTKe MOCTPOEHBI MATHAAIIATH HHXEHEPHO-TE0JIOTUIECKIX Pa3pe3oB,
OJIMH W3 HUX MPHUBEJECH Ha pUCyHKe 1.
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Pucynok 1 — lH)xeHepHO-Te0JI0THUeCKUil pa3pes

Ha momeHT u3bickanuii (MapT - anpesb 2018 T.) monzeMHble BOABI BCTpeyeHbl Ha riryoune 3,0 — 3,7 m,
(ormeTku ypoBHs 175,14 — 178,55 m). Ilo Tummy u ruipaBIHYECKAM YCIOBUSM TOJI3EMHBIE BOJIBI OTHOCATCS K
IPYHTOBBIM O€3HANOPHBIM. BoJOBMEIIAIOMMMU IpyHTaMH ABISIIOTCS cyriauHkd MI'D-2 u cynecu UI'D — 3.
AMIUIMTY1a KOJIeOaHusI TOI3EMHBIX BOJ, cocTaniser 1,0 — 1,5 m.

HedopmanonHble XapakKTEPUCTUKU TPYHTOB HCCIIEIOBAINCH TOJEBBIMU UCTIBITAHUSIMU: CTATUIECKUM
30HAMPOBAHUEM, PACKIIMHUBAIOIIMM AUIATOMETPOM, HATYPHOH CBaeil Ha BAABIMBAIOLIYIO HATPY3KY.

Crarudeckoe 30HIUPOBAaHUE BBHIMOIHEHO B 18-Tu Toukax 30HA0M Il THIA, OCHAIIEHHBIM KOMILJIEKTOM
peructpupyromeid annaparypsl TECT-K2. PesynpraTel craThdeckoro 30HOMpPOBaHUS 0OpabOTaHbl B
nporpamme «Geoexplorer v.1.11».

UcnbiTanus TpyHTOB packaunugaroujum ounamomempom P/J-100 no3Bosimny onpenennTs 3HaYSHUS
1, COOTBETCTBEHHO, U3MEHUUBOCTH JIe(OPMAIMOHHBIX CBOWCTB IPYHTOBOM TOJIIIN B MpOIecce 3a1aBIHBAHUS
B MaccuB pabodero HaKOHEYHUKA AMIATOMETpa — KJIMHA, CHA0KEHHOTO0 TEH30METPHUECKUM JTUHAMOMETPOM.
[Ipumep pe3ynpTaToOB UCHBITAHUS IPUBEACH HA PUCYHKE 2 .
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PucyHok 2 — Pe3ynbTaThl 00pabOTKH JaHHBIX AWJIATOMETPA PSJIOM CO CKBOXKUHOM 2

B 2019 r. s rpyHTOB OHNOPHOTO CIIOSI TIPOBEICHBI HAMYPHbIE UCHbIMAHUA 3A0UBHBIX CEAll TUTIA
C160.35-10 cratuueckoil BaaBmuBarouieil Harpys3koil cormacuo I'OCT 5686-2012. Harpy3ka Ha cBau
orpaHuuMBaiach BennuuHoi Harpysku 1500 kH (150,0 T), mubo AOCTHKEHWEM TMPENeNbHO JOMYCTHMOM
ocanku cBau 40 mm. Ilo pe3ynpTaTaM UCOBITAHUNA TP 3aJaHHOW Harpy3Ke ocajka coctaBuia oT 16,7 go 30,1

MM.

Pe3yJ'IBTaTbI. ﬂaHHBIe, IMOJIYYCHHELIC IO PE3yJIbTaTaM KOMIIJICKCHOI'O HUCCICAOBAHUA MCXaHUYCCKUX

CBOWCTB TOJIIIN CBEACHHI B 00ITy0 Tabmuiry 1.

Tabmuma 1 — Ornenka 1ehopMaIlHOHHBIX CBOWCTB IPYHTOB U HECYIIEH CLIOCOOHOCTH

Monyns nedopmarinu, MIla Pexome
Kommnpeccuo| Cratnueckoe |PackinHuBa HecymasCpennee)  u-
NoUIT'D . |CIT22.13330.2016|crioco6H |3HaUEHU | TyeMOe
HHBIC e e (cipaBouno)  |ocTh, KH e 3HAYEHU
HCIBITAaHHS e JTUITATOMETP .
Uro -2
CyrIIMHOK
Oypuiih, nerkuit| g 6.3 35 10,0 - 57 | 35
MbUIEBATHIHA
MSTKOIIJIACTHYIH
BIN
Uro -3
Cynech cepait |45 4 30,6 18,0 28,0 1500 | 23,6 | 17,7
IeCYaHUCTAas
ILUIACTUYHAS
UI'D — 4 I'nuna
cepo-0yporo
[IBETA, JIETKAs 7,3 15,5 8,6 22,0 - 13,4 7,3
nblIeBaTast
MOJTyTBEpAAs

U3 Ta6J'II/ILU>I 1 BUJIHO, KaK HU3MCHAKTCA 3HAYCHHUA MOIAYJIA ,Z[e(l)OpMaL[I/II/I IIpu pPasinvdHbIX BUAAX
ucnbeiTanuii. I1ojeBbie ONBITHEIS pa60TBI MOBBINIAKOT JOCTOBECPHOCTH J'Ia60paT0pHBIX PICHBITaHI/Iﬁ, IIO3BOJIAA
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CpaBHMBAaTh M HaXOIUTh KOppEKTHpyiomue KodpduuueHtsl. B Tabnuie 2 mnpuBeneHO cpaBHEHHE
KOPPEKTHPYIOINX K03()(HUINEHTOB, MTOTYyYEHHBIX ONBITHBIM IyTeM, puBeneHHbM n3 CII, a Taxke Momynei
negopManyy, CKOPPEKTHPOBAaHHBIX IO PE3ylbTaTaM MOJHOTO aHalW3a BCEX BBIOJIHEHHBIX HA JaHHOM
y4acTke paboT.

Tabmuta 2 — CpaBHHUTETBHAS TAOIUIIA KOPPEKTHPYIOMNX KOADPHUIIMEHTOB B MOIyel nedopmanumy,
MIEPECUYNUTAHHBIX C YIETOM JaHHBIX KO3 duimenTon

[NoBprmaromuit [NoBprmaromuit Oricronexse or E* | BE**
(hakTHIECKOTO
NeHII'D KO3 HUITUCHT KOA(PPUITUESHT Moed HODMATHEHONO e, .. | Mg | Moed,
my (omsrraeri) | (CIT 22.13330.2016) p MIIa | MIIa
3HAYCHUS,Pa3
MI'3 - 2 Cyrmmsok 1,63 2,20 1,12 0,794 | 57 | 64
MATKOIINIACTUYHBIN
W' - 3 Cymece 1,33 280 211 0,505 | 23,6 | 49,6
I1aCTU4YHas
TS =4 Tuaa 1,84 2,35 1,28 0,707 | 13,4 | 17,2
MOJyTBEpAast

BoiBoasl. 1. TloBbimaronme K03(GQHUINECHTH, TPUBEICHHBIE B HOPMATUBHOM JIMTEpaType, SBISIOTCS
00O0O0IIEHHBIMHA AJISl Pa3HBIX BHUJIOB I'PYHTOB, HE YYHTHIBAIOT COCTOSHHE TPYHTa, €r0 TeHEe3HC, YPOBECHb
MOA3eMHBIX BOA. JlaHHBIE KO PUIIEHTH TPUMEHUMBI TOJBKO IS 30aHUH M COOPYKeHUH HOPMAJIBHOTO H
MOHIKEHHOTO YPOBHEW OTBETCTBEHHOCTH.

2. [Noprmaromue k03¢ HUIMEHTH TPABOMEPHO HCIIONB30BATh MPU OTCYTCTBHU JOCTATOYHBIX JaHHBIX
0 CJI0SIM, JINOO KOPPEKTHPOBKE TAHHBIX, MOJTYYCHHBIX TOJBKO IO JIAOOPATOPHBIM TaHHBIM. AKTYaJbHOCTb
MOJHATOM MPOOJIEMbI COCTOMT B TOM, 4YTO JIaHHBIC IOBBIIIAIOIINAE KO3(PPUIMEHTHI IOKHBI HMETh
TEPPUTOPUANILHYIO  TPUHAJJIC)KHOCTh,  YYUTHIBATh  TEHETHYECKHE, TIe0JIOro-TeoMOp(hOoIOorHuecKre,
(m3nyeckrue 0COOEHHOCTH TPYHTOB.
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POJIb A.A. 3EMIIOBA B I3YUEHHWH BJIUSTHUSI MHOT OJIETHEMEP3JIBIX
T'OPHBIX ITOPOJ] HA PACIIPOCTPAHEHME PAJIMOBOJIH CB-1B-C/IB
JTNATIA30HOB

B.H. 3axapenxo, B.Il. I[lapnaues
Hayuonanvnviii uccaedosamenvcxui Tomekuii cocyoapcmeennwiil ynugepcumem, 2. Tomck, Poccust

Annomayus. B cocTaBleHHH KapThl T€03JIEKTPUYECKOTO PAMOHUPOBAHMS TEPPUTOPUU 3amaHoi
Cubupu u Taiimbipckoro mosyoctpoBa macmTaba 1:2500000 akTHBHOE y4yacThe MpUHUMAT Tpodeccop -
reorpad TT'Y A.A. 3emrioB. Ero uues o0 mypoKoOM paciipoCTpaHESHUH 3aCOJICHHBIX MEP3JIBIX PBIXIIBIX TOPHBIX
mopoa Ha Tepputropur 3anamaHo-CHOMPCKOW paBHUHBI B JTANBHEUIIEM MOJHOCTHIO TOATBEPAHMIIACH W Ha
CCTOJIHSA SBJISICTCS] YCTAHOBJIICHHBIM (DaKTOM.

Kurouegvie crosa: DNEeKTPOIIPOBOAHOCTh, MHOTOJIETHEMEP3IIbIE TOPHBIE TOPOABI, PACIpPOCTpaHEHHE
PaAMOBOIIH.

THE ROLE OF A A. ZEMTSOV IN THE STUDY OF THE INFLUENCE OF
PERMAFROST ROCKS ON THE PROPAGATION OF RADIO WAVES SV-DV-SDV

BANDS

V.N. Zakharenko, V.P. Parnachev
National research Tomsk state University, Tomsk, Russia

Abstract. Prof A.A. Zemtsov took part an active part in compiling a map of geoelectric zoning of
Western Siberia and the Taimyr Peninsula on a scale of 1: 2500000. His ideas of the wide distribution of saline
frozen loose rocks in the territory of the West Siberian Lowland was subsequently fully confirmed and today
is an established fact.

Keywords: Electrical conductivity, permafrost rocks, radio wave propagation.

B cepenune 1984 roma pykoBoacTBO TOMCKOro roCyHHMBEPCUTETa MOPYYMIIO BBINOJHEHUE paHee
3akmoueHHoN ¢ OKTB «Pagnodusuka» npu JIeHHHTpaIcKOM TOCYHUBEPCUTETE HAYYHO-HUCCIIEA0BATEIHCKON
pabotel «Tamapuck-T» ydyeOHOW Teosoro-reopu3myeckoll yadopatopuu Ipu Kadeape AMHAMHYECKON
reoJIoru reosioro-reorpaguueckoro ¢axkyiabrera. OCHOBHOM LENbIO PabOTH SIBISUIOCH COCTABICHHE Ha
tepputoputo Coserckoro Coro3a MPOrHO3HOM KapThl reoldnekTpuueckux paspe3oB (['OP) macmraba 1:2
500 000, B uHTEepecax paavoBelIaHus W CBsA3W. lIpu 3TOM TeppuTopus OT Ypana W 3amajHee OTBOAMIIACH
JlenuHrpajackoMy  (Hay4yHO-MCCIEIOBATENbCKHUM WHCTUTYT 3eMHOM KOpbl) U CBIKTBIBKAPCKOMY
rocyauBepcuteraM; 3ananHas Cubuppb u TaMbIpCKuil MOTyoCTPOB — TOMCKOMY rOCYHHUBEPCUTETY; F0KHBIE
teppuropun Cubupu u LlentpanbHas Azus — TalikeHTCKOMY rocyHumBepcutery; Bocrounas Cubupp u
Hanpauii BocTok — BypATckOMy HWHCTHTYTY €CTECTBEHHBIX HayK bypstckoro ¢uimana Cubupckoro
otaenernss AH CCCP (r. Ynan-Ym»); Axytusa u Cesepo-Bocrok CCCP - unctutyty ['oproro nena Cesepa
SAxyrckoro ¢ummana CO AH CCCP (r. Skyrck). OOmee ynpasnenue padortoit ocymectsisuiock OKTB
«Pamnodusukay npu JII'Y noja pykoBoacteom aupektopa OKTB npodeccopa I'.11. Makaposa

K konmy 1985 roma mpornosnas kapra ['DP teppuropun CCCP Gputa moctpoena, u ¢ 1986 roxa
YKa3aHHbIE€ HAay4HbIE KOJUIEKTHBBI NPHUCTYHIIN K COCTABJICHHIO YTOYHEHHON NPOTHO3HOW KapTel ['OP,
KoTOpast Obl1a 3aKoHYeHa B koHue 1991 rona. Konosoe Ha3Banue Tembl « TaMaprcKk» MOMEHSUIOCH Ha «3eMIID»
(mns Tomuuent — «3emurs-Ty).

C nmepBBIX JHEH MPOBEIEHUS IKCIIEPUMEHTAIFHO-3aBEPOYHBIX PabOT B pallOHaX pa3BUTHS MHOTOJIETHEH
Mep3noTel Ha ceBepe CHOMpHM BBUICHWIOCH PACXOXKICHHE MEXKIY IOJyYCHHBIMA TPaKTHYECKUMHU
pe3ynbTaTaMH C paHee CIOKUBIINMHCS TEOPETUYECKHUMH TPEICTABICHISIME O PaclpOCTpaHEHHUH
3MEKTPOMArHUTHBIX BOJH HaJl MHOTOJIETHEMEP3IBIMHA TOPHBIMU ITOpoaaMu B anamna3zone gactot 10 — 1000 k'
(cpenHue, ATMHHBIC U CBEPXUIMHHBIC BOJIHBI).

[lo cymiecTByIOIMM Ha TOT MOMEHT BPEMEHH BO33PEHHUSM, DIIEKTPHYECKOE COMPOTHUBICHHE TOPHBIX
MIOPOJI, HAXOAALIMXCS B MEP3JIOM COCTOSIHUM, COCTABIISUIO NECATKU U axe cOTHH Thicad Om'M. B wactHOCTH,
JUIS pacyeTa M3MEHEHHsS HANpsSHKEHHOCTH JJIEKTPOMArHUTHOTO TMOJS C PacCTOSHUEM MexayHapOo HbIH
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KOHCYJBTaTHBHBIA KOMHUTET 110 paguocs3zu (MKKP) pekoMeH10BaI HCTIONIR30BATh MEITKOMACIITAOHYIO KapTy
MIpOBOIMMOCTH MUpa Moprana - Makcsena 1965 r. Teppuropust tora Cubrpu Ha JaHHOU KapTe MMEET CpeTHee
3HaueHue 3¢pdexruBHoro compotusiaerus 3300 OmM-M, Ipu 3TOM pallOHBI Pa3BUTHS MHOT'OJIETHEH MEP3JIOTHI
Ha JJaHHOM KapTe MOKa3aHbl OeNIbIM IIITHOM.

[Ipu Takol BeTMYMHE NIEKTPUUYECKOIO CONPOTUBIICHMS B3aUMOJCIHCTBHE MEXKAY JNEKTPOMArHUTHOMN
BOJIHOW YKa3aHHOTO BBILIE IWANa30Ha U TOPHOW MOPOJION MPOUCXOIUT B 0OIbIIOM 0ObeMe (IyOrHa CKHH-
s¢dexTa cocTaBIsieT COTHH METPOB — IIEPBbIE KUIOMETPBHI), U H3-3a CHJIBHOIO MOIJIOLIEHHS SHEPIUU
3NIEKTPOMArHUTHBIX BOJH TMOJCTHUJIAIOIIEH MOBEPXHOCTHIO NANBbHOCTh YBEPEHHOT'O IMpHEMa paJHOCHTHaa
pe3ko yMmeHbmaercs. IIpu 3Tux ycioBusiX, OCHOBHOE BIMSHHE Ha PACHPOCTPAHEHUE PAMOBOJIH OKa3bIBAIOT
OTHOCHUTEIILHO TITyOOKO 3ajIeraroiiye TOpHbIe IOPOIbl ME3030MCKOT0 U JaXKe Mane030HCKOro BO3pacTa.

B To e Bpems, pu ycTaHOBIEHHOM cOTpyAHUKaMH TI'Y 3JeKTpUYECKOM COTIPOTUBIEHUU MEP3IIBIX
TOPHBIX HOpoA B cOTHM OM'M, I'TyOMHa IPOHHMKHOBEHHS 3JCKTPOMArHUTHOH BOJIHBI HE3HAUUTEIbHA U
MeHsieTcst oT nepBbix MeTpoB (1000 kI') no mecstkoB MeTpoB (10 xI'1M), mpu 3TOM OCHOBHOE BIIMSTHHE Ha
PpaznoCUTHAN OKa3bIBAIOT TOJIBKO BEPXHHUE CIIOM I'€0JIOTMUYECKOT0 pa3pesa, MPeICTaBICHHbIE KAaHO30HCKUMH,
peske Me3030HCKUMHU OTJIOKEHUAMHU. DTO 0OCTOATENBCTBO U ONPENEINIO CO3IaHHUE TIPH TEME «3eMJIs», KpoMe
UMEIOIIUXCSl TEOJOTUYECKOr, Teopu3ndeckoi, paauopu3MUecKOd M METEOPOIOTHYECKON TpyI,
CaMOCTOSITETTFHOH TeOMOP(OIOTHIECKON TPYIBI MOA PYKOBOACTBOM TNpodeccopa Kadenpsl reorpaduu
Anekcess AnucumoBrnya 3emioBa. B cocrtaB Tpymnmbl BXOAMIHM JIOLEHTH Kadenpbl reorpadun Huna
CrenanoBHa EBceeBa, Banepuit CiupunonoBud Xpomseix 1 MiL.H.c. T.B. BasixmeTosa.

PesynpTatel paboThl TPYNIBl W3JI0KEHBI B 3aKIIOYUTEIBHOM TPEXTOMHOM OTYETE IO Hay4yHO-
HCCIIeIOBATEIbCKOM paboTe [6], a TakKe B HAyUHBIX JIOKJIaaX, NpeAcTaBieHHbIX B 1990 romy B 1. OMCKe U T.
Xapsroge [1;2].

Kak ormeueHo BhIle, yxe IEpBbIC SKCIEPHUMEHTAIbHBIE HAOMIOACHUS, BBHIIOJHCHHBIE Ha CeBepe
Cubupu (Tpacca pagumoxkommapupoBanus Hopunbck — Ta3zoBckuif; pe3ynpTaThl padOT METOAOM
BEPTHUKAIBHOTO 3JeKTprdeckoro 3oHauposanus (BO3) Ha peke Kynap, momyoctpos UenmtocknH), BCTYIIIN B
MIPOTUBOpPEYHE C MMEIOUIMMHCS TPEACTABICHUSIMHU O pPACIPOCTPaHEHUH pAIMOBOJIH B 30HE pPa3BUTHUS
MHOT'OJIETHEMEP3JIBIX TOPHBIX IOPOJA. 3aJIOKEHHBIE B IPOrpaMMy BBICOKHME 3HAYEHUS JIEKTPHUYECKOTO
COTIPOTUBJICHUSI MHOTOJIETHEMEP3JIBIX TOPHBIX MOPOJ, KaK U CJIEOBAJIO OXKHJIATh, TaBAIM MaJyIO 1aJbHOCTh
30HBI YBEPEHHOTO MpHeMa pajguocurtana - okosno 100 kM g yactoTs! 162 k1, IpH MOIIHOCTH U3Ty4yaTens
150 xBr. IlpakTrueckue n3MepeHus: ypoBHS HANPSHKEHHOCTH PAIHONIONS YBEPEHHO IPUHUMAIIH PAAUOCUTHAT
Ha pacctossaun 400 kumomeTpoB u 6oee (Tpacca paaunokoMmapupoBanus Hopuibck — Xaranra).

CpaBHEeHHE M3MEHEHHMs HAIPsDKEHHOCTH PaguoNoisl C  paccTosiHMeM il tora  (Tpacca
panuoxomnapuposanusi HoBocubupck — Omck) u cesepa Cubupu (Tpacca paanoxommnapuposanusi Hopuisck
— JIUKCOH) JuTsl pauOCTaHIIMKA, paObOTarOIINX, TPUMEPHO, Ha oxHoM vactote (171 x['ty — HoBocubupck, 162
k[’ — Hopuiibcek), mokasanu, 9To MeXy HUMHU HOoYTH HeT oTmunii [4]. CkiaabBaioch BIIEYATIEHUE, YTO
HaJIMYUe MHOTOJIETHEMEP3IIBIX TOPHBIX TIOPO HE BIMSIET Ha pacpOCTPaHEHHE PaJHOBOIIH.

OTBeT Ha JaHHBIHM BOIIPOC MOJIYYEH IIPH NPOBEACHUH paboT MeTogoM BO3 Ha nmomyoctpoBe YenrockuH.
Kpussie BO3 npakTiueck He OTIHYANNCH OT KJIACCHYECKUX «MAaTEPUKOBBIX» KPUBBIX. BMecTo oxkunaemMoro
yeTpIpexcioitHoro tuna «A-K» [3], - kpussie BO3 umerot By tuma «K-Hy. IlepBsrif ciioil ¢ OTHOCHTEIHHO
HU3kUM conpotupieHreM (15-300 Om-M) oTBeyaeT 30He Ce30HHOM OTTaiiku ¢ MOITHOCTHIO 0.1-0.7 M; BTOpOi
CIION XapaKTepu3yeTcsl KakK TMOBBIIIEHHBIM AJIEKTPUYECKUM CONPOTHUBIECHHEM, TaK W CHUJIBHOW BapHanuein
conporusieHus o paspesy (11 000 — 89 000 Om-M), 4TO MOJHOCTHIO COTJIACYETCS C MPEACTABICHUSIMH O
MHOT'OJIETHEMEP3JIBIX PBIXJIBIX TOPHBIX ITOpoax (MomHOCTh cios 0.5 — 5 M); TpeTHii, Hanboiee HHTEPECHBIH,
MHOTOJIETHEMEP3JIBIN CIIOM, IIPU MOIITHOCTH OT 5 10 65 METPOB MMEET HU3KOE AIIEKTPHUECKOE COTPOTHUBIICHNE
(30 -200 Om'M); yeTBepTHIi CIIOW C ANeKTpHYecKuM cornpoTrBieHueM 250 - 600 OM'M oTBE4aeT Mep3JbiM
JOIOPCKAM KOPEHHBIM MTOPOJIaM.

Takoe cTpoeHHE T€O0AIEKTPHUECKOTr0 pa3pe3a B KOpPHE MEHSEeT caM MPHHIHWI PaCIpOCTPAaHEHHS
PaznoBOJIH: Cpea, BMECTO EMKOCTHOTO, PUOOpeTaeT CIab0OMHYKTUBHBIN XapakTep, U I03TOMY HOTJIOLICHUE
SHEPTHH YMEHBIIACTCS.
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B 1986 r. Ha momyocTtpoBe YemockuH (peka Kynap) reosoru IomspHoit sxcneaumnmw (1. Xaranra) Ha
HECKOJIbKUX Pa3BEJOYHBIX JHHUAX NIPOBENU KaKk OypoBble, Tak U HIyp(OBOUYHbIE pabOThI C LIEIbI0 IPOBEPKH
MpaBUIBHOCTH 0TOOpa OypoBBIX MpoO Ui ompeaeseHus coiep:kanus 3onorta [5]. B xoxge paboT mo Bcem
Pa3BEIOYHBIM JIMHUSAM YCTAHOBJIEHO HAIWYME KPHOIET, YTO M OOBSCHUIIO IMOSBICHUE «HE3aKOHHOTO» AJIS
MHOTOJIETHEMEP3IIBIX TOPHBIX MOPOJ TPETHETO CJIOSI C HU3KUM SJIEKTPUUECKUM COMPOTHUBICHUEM.

OcTaBasicsi HepeleHHBIM BOIIPOC: - HAJMYUE KPUOIIET B 30HE PAa3BUTUS MHOTOJIETHEMEP3IIBIX TOPHBIX
[OpPOJ — 3TO SBJIECHUE JIOKAIbHOE, CHEeLU(UYECKOE TOJBKO AJsl MOIYoCTpoBa UENIOCKUH, HIM OHO
pacmnpocTpaHeHo 1o BceMy MOpcKoMy mobepexsbio JlenmoButoro okeana? M 3To siBjieHne peruoHaIbHOE U
XapakTepHo sl Beed 3amamHo-CuOupckoit paBHUHBI? MM 3TO CBOMCTBEHHO IS JIFOOOW HH3MEHHOCTH,
HaxXOJsUIeHCs] B 30HE Pa3BUTHsI MHOTOJETHEMEP3NBIX TOPHBIX mopol, — 3amaaHo-Cubupckoi, Cesepo-
Cubupckoii, SAno-Uuanurupckoit, KonbiMckoi u IpyruM HU3MEHHOCTSIM?

Anexceii AHICHMOBHY OBUT yBEpEH, UTO SBIIEHHE KPUOIIETOB MMEET, KAaK MUHUMYM, PETHOHAIbHBIH
XapaxkTep, TaK KaK «MOPCKHE OTJIOKEHHs, cllararollye HaAlOWMEHHbBIE Teppachl, OKalMIIsIonue Oepera
SAmanbckoro, ['srmanckoro n TaMBIPCKOTO TTOITYOCTPOBOB, BCe 3acolieHb» [6]. KocBeHHOE monTBEpKICHNE
LIMPOKOMY PAcIpOCTPAHEHHIO KPHOIErOB HAa HU3MEHHOCTAX CHOMPH YCTaHOBIIEHO NPH HHTEPHpPETalUU
pe3yabTaToB, ITOIYYEHHBIX METOAOM PaguOKOMIIApUPOBAHUS TpacC.

YpoBeHb HANPSLKEHHOCTH PaguoNosl, U3MepeHHbIH 1o Tpaccam: Hopunbck — Ta3oBckuid, mpoxoasiuen
CyOLIMPOTHO TIO ceBepo-3amnaaHoii yactu 3amagHo-Cudupckoii pasHuHbL, CypryT — HagpiM, uaymiei ¢ rora Ha
ceBep 1Mo ceBepHOU yacTu 3anamHo-Cubupckoil paBHUHB; Hopmibek — JIMKCOH, mepecekaromieil ¢ rora Ha
ceBep CeBepo-Cnbupckyo HH3MEHHOCTh, Hopunbck — Xatanra, mpodjeratomiei cyommporHo mo CeBepo-
Cubupckoit HU3MeHHoOcTH; SKyTck — Bumoiick cnemyromeil uepes LleHTpanbHO-SKYyTCKy0 paBHHHY;
AHanpipp — MapkoBo, TiepeceKkaromiel CyOmmpoTHO AHAABIPCKYI0 HH3MEHHOCTh, IIOBCEMECTHO
yCTaHaBJIMBAET, YTO MHTErPATbHOE AIEKTPHUUECKOE COMPOTUBIICHNE MOACTUIIAIONIEH pailionoie TOBEPXHOCTH
MCHBIIIC O6HlerI/I3HaHHI)IX, Ha TOT MOMCHT BPEMCHU, 3HAYCHUMH.

KoHuenmust 0 JOKaJIbHOM XapakTepe pacnpOoCTpaHEHUs KPHOIErOoB HE MOPOAMIA Y OIIMOHEHTOB
BO3pa)K€HUH, HO TEOPHs IJIOUIaJHOTO pacIpOCTpaHEeHHs KpUOIIETOB Ha TeppuTopuu 3ananHoit u BoctouHoit
Cubupu BbI3Bajla JUCKYCCHIO CpPEAM CIELHUAIMCTOB, 3aHMMAIOIIMXCA PACHPOCTPAHEHHEM PaJIMOBOJIH.
BospaxeHnust IpUBOMINCH pa3HbIe, BIUIOTH JI0 M30MTOM «CpeHel TeMIIepaTyphl 0 OOJIbHHULIEY.

B pamkax Tembl «3emiis» JaHHas mpoOiieMa Oblia pelieHa MpocTo. 3aKa3uHK, MOcie MPOBEACHUS
CaMOCTOSITEIbHBIX KOHTPOJIbHBIX M3MepeHuil Ha ceBepe CuOupu, 00si3a]l OCTaJbHBIX HMCIOJHHUTENEH NpHU
cOMBKE KapThl HCIIOJNB30BAaTh 3HAYEHHS D3JIEKTpU4Yeckoro compotuBieHus ['OP, ykazaHHBIX Ha Kapre,
COCTaBJICHHOMH nccnenoBarensiMu TOMCKOTO FOCYHUBEPCUTETA.

Ceroans uzest A.A. 3eM110Ba 0 HIMPOKOM PACIPOCTPAHEHHH 3aCOJICHHBIX MEP3JIBIX PBIXJIBIX TOPHBIX
mopox Ha Tepputopun 3amnagHo-CHOMPCKOH pPaBHUHBI IOJHOCTHIO TOATBEPJAWIIACH U SBJSICTCS
ycraHoBleHHBIM GakToM. Kpome 3amanHo-CuOMpPCKON paBHHMHBI, 3aCOJIEHHBIE MEP3JIbIE  MTOPOJbI
YCTAHOBJICHBI Ha apKTH4ecKoM TobOepexbe Ausicku u Kananwl, mobepexxbe lllnunbeprena, BHyTpeHHEH
Mounromun u TubGerckom miaro, B LleHTpanbHO-SIKyTCKOH HHM3MEHHOCTHM W B MEXKIOpPHBIX BIAaJMHAX
[Ipubaiikanbs, 3abalikanbs u Anras [7].

[TapamiensHO CTOSI BOIIPOC O MPUPOJE KPHUOTIETOB. TpaguiiMoHHO 3aCOIEeHHE MEP3IIbIX TOPHBIX TOPOT
10 MTPOUCXOKICHUIO MOAPA3EINAIOT Ha 1BA TUIIA: MOPCKOE M KOHTHHEHTaNbHOE. [Ipr 3TOM npuHATO cunTaTsh,
4YTO ABUWXXCHUA PACTBOPOB COJIEH TIOCHE 3aMEp3aHuA HE MNPOUCXOAUT HIIU IPOABIIACTCA HC3HAYUTCIIBHO,
oTMedasi IPU ATOM, 4To OoJiee JpeBHUE (HMKEJeKAIUe) OTIOKECHUST UMEIOT OOJBINYIO0 3aCOJIEHHOCTD, I10
CPaBHEHUIO ¢ 00Jiee MOJIOJBIMU (BBITIEIIEKAITIMH).

[To sTromy moBoay Anexkceit AHNCUMOBHY IIYTHJI, YTO MPH TaKOM ITOAXOJE K 3aCOJIEHHIO M CeJeiKa
coJieHas, Tak Kak B Mope BbUIOBNEHa. [lo MHeHHIO Anekces AHHMCHMMOBHYA, MOCIE 3aMEP3aHUS PBIXIIBIX
OTJIOKEHHUH TpoIecc ABMKEHHUS colel He mpekparaercs. Jioboe moBbimieHne TeMnepaTypsl IPUBOANT K
IpoLecCy TasHUSA U, COOTBETCTBEHHO, IPaBUTALIMOHHOMY JIBUKEHHUIO COJIEHOTO pacTBopa cBepxy BHU3. Ilo
9TON MPUYMHE BBILIEIEKAIINE OTIOKEHUS MEHEE 3aCOJIEHBI, [T0 CPABHEHMIO C HIDKENSKaUMU rnopoaaMu. K
COXAJICHHIO, Ha CETOJTHS 9Ta KOHIICIIHS HE SBISIETCS OOLIeTPU3HAHHOM.
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IPO3MOHHBLIE ITPOLECCHI PEJIBE®OOBPA30OBAHUA

C.E. Kopxun, B.A. Hcvinos
Huoicnesapmosckuti cocyoapcmeennulil ynugepcumem, 2. Huowcnesapmosck, Poccus

Annomayus: PaccMoTpeHa aWHaMuKa pa3MmbIiBa TpaBoro Oepera peku OOb B paiioHe TOpoja
HwxueBaproBcka XauTel-MaHcuiickoro aBTOHOMHOTo okpyra-lOrpel. B pabore mpencrtaBieH aHamu3
MOHHMTOPHUHTA 32 PYCJIOBBIMU JiehopMariusiMu Ha Y cTh-Baxckom cTaimoHape 1o 3aKperieHHbIM Ha MECTHOCTH
penepaM MeToaaMu JeQpUpPOBaHUs Pa3HOBPEMEHHBIX KOCMOCHUMKOB M (prKcammell 0eperoBoi JINHUU ¢
MIPUMEHEHUEM CITyTHUKOBOT'O MO3ULIMOHUPOBAHMUSL.

Knioueswvie crosa: pycnoBbie POILECCHI, pyclioBbie AedopMaliiu, Oeperopas TMHUS, TUHAMUKA, SPO3HsI
OokoBasl.

EROSION PROCESSES OF RELIEF FORMATION

S.E. Korkin, V.A. Isypov
Nizhnevartovsk state University, Nizhnevartovsk, Russia

Abstract: The dynamics of stream erosion of the right bank of the Ob in the area of Nizhnevartovsk in
the Khanty-Mansi Autonomous Okrug - Ugra is described. The paper presents an analysis of monitoring of
river channel deformations at the Ust-Vakh observation station using field-established benchmarks, through
interpretation of diachronous space images and registration of the bank line using the satellite positioning.

Keywords: river channel evolution, river channel deformations, bank line, dynamics, and lateral erosion.

NnTencuBHass GOKOBasg 3po3usl HA HMIMPOTHOM ydacTke cpemaHeit OO0m — omacHbI mporecc. Takum
o0pasom, TaHHas MpodieMa SIBISIETCS aKTYalbHOM, 0COOEHHO AJIS 3eMENIbHBIX Y4aCTKOB HAaCEJIECHHBIX ITyHKTOB
[9, c. 31], HaxoxmsAUIUXCSA B 30HE MPOSBICHMS MPOLECCOB penbehoobpazoBanus. beperoprie nedopmaiuu
MPOUCXOJAT BCIEACTBHE (YHKIMOHHUPOBAHUS 3PO3MOHHO-aKKYMYJSATUBHBIX CHCTEM M XapaKTepU3YIOTCS
(dhopMHpOBaHUEM pyCell BOJOTOKOB, B 3aBUCUMOCTH OT BOJHOCTH TIOTOKA, ITapaMeTpa 1 (popMsbl pyciia, cToKa
HAHOCOB U JIPYTHUX XapaKTePUCTHK, TIO3BOJISIONINX BBIJICISATH COOTBETCTBYIOIIUE TUITBI PYCIOBBIX MPOIECCOB
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u MophOAMHAMHYECKHX THIIOB pycia [16, c¢. 25]. B MHOTONEeTHEM pa3BUTHH HEPABHOMEPHOCTH
TOPH30HTAJBHBIX PYCIOBBIX JIe(OpPMAIINii 3aBUCHUT OT BOJHOCTH T'0/1a, B II€JIOM, ¥ TIOJIOBOJIbSI, B YACTHOCTH [8,
c. 158]. B pabore B.B. CypkoBa npuBeaeHbl JaHHBIE O CPEIHUX TeMIaX pa3MbiBa OeperoB s cpeaneit Oou
B 3-5 M/ron n MakcuMalbHbIe 24 m/Tox [14, c. 16].

Bonb1ioil onbIT HaKOMIJIEH O U3YYECHHUIO U MPOTHO3UPOBAHUIO PYCIIOBBIX AedopManunii pex B ToMckoi
obnactu corpyanukamu kadenp reorpaduu u rugposiormn TTY A.A. 3emnoBeiM, JI.A. BypakoBbiM,
nccaenoBanms ObutM HadaThl B KoHIe 1950-x rr. m mosmuee mpomoipkeHsl HO.M. KamenckoBeiM, B.A.
JIsrotuneim, H.C. EBceeBoii, B.C. Xpowmsix u ap. [3]. beut caenan noknax B 1975 rogy O.U. baxxenoBoit o
Pa3BUTMU W3IIYYWH ¥ COBPEMEHHBIX TeoMmopdororudeckux mpomeccax Ha Cpemneit OO0M myrem
COTIOCTABIICHUS JIOIIMAHCKUX KapT ¢ 1928 mo 1968 roxel [1]. B pabotax 3HaYNTENEHOTO psijia UCCICAOBaHUI
MPUBOJATCSI CBEACHUSI O THUIAX PEK, BEJIMYMHAX Pa3MbIBa OEPETOB, aHAIH3UPYIOTCS (PAKTOPBI PYCIOBOTO
mporecca, CcoiepaTrcsi TPOrHO3el Oeperomepepadotrku [2; 4; 6; 15]. B cBoeii T1imaBHOW pabore,
omyonukoBaHHOU B 1976 romy, A.A. 3eMII0OB MPOTrHO3UPOBAJ Pa3BUTHE Pa3MbIBa MOJIOCH Oepera B paiioHe
ropoaa HmwxkueBaproBcka mupunoro B 200 M 3a 20 et [4, ¢. 171].

KitoueBoii yuacTtokx «YcTh-Baxckwii» pacroiio’keH Ha IMIMPOTHOM y4acTke cpemHedt OOw, MaHHBII
paiioH MHPOKONOWMEHHBIN, MPeodIaNaloT U3TYYHHBl CBOOOHBIC, CETMEHTHBIC Pa3BUTHIE C OCTPOBAMHU B
npuBepHHON dactu. Pycno pekn OOp B mpenmenax paiioHa uccienoBaHHs (OPMHUPYETCS B YCIOBUAX
AKTUBHOW OOKOBOW 3po3uu. B 1974 rongy ObUTM HaAvaThl CTAlMOHAPHBIC MCCIICAOBaHUS THOMEHCKOH
KOMIUTIEKCHOH T€0JIOrOpa3BeI0YHOM IKCIIeIUITNel Ha mpaBoM Oepery npoToku Baprosckas O0b B mpemenax
ropoga HmxaeBapToBcka. M3-3a akTuBHOTO OCBOeHHWsI OeperoBoi 30HBI B 1980 romy maHHBIA cTammroHap
TIEPEHECIH B pallOH YCThs peKH Bax u rje mpou3BOIWINCH €KETOHBIE TpoMepsl 10 1994 rona. Perymspurie
HaOIIO/ISHNUS Ha JAHHOM KITFOUEBOM ydacTke Obuth BoccTaHoBIEeHBI B 2001 romy cryneHTaMu U HAyYHBIMHU
coTpyaHuKamMu HIkHEBapTOBCKOI0 rocy1apcTBEHHOr0 YHUBEpcUTeTa. MakcuMalbHasi CKOPOCTh OTCTYIAHUS
Oepera ¢ 2001 o 2019 rr. 6n1a 3adukcuponana B 2004 roay ¢ nokaszatenem B 17,5 M Ha 5 ctBope [5, c. 20].
Ecnu yanuTeIBaTh aKTHBHOCTH CPETHETOZIOBYIO, TO MOMyYeHHBIE 3HAYSHHS BapbupYyIOT oT 7,8 M/rox B 2002 T.
10 0,7 m/rox B 2012 1. [5, c. 20].

MOHHTOPUHTOBBIE HWCCIEOBaHUS aKTUBHOW OOKOBOM 3po3Wu B TeueHHe 18 JeT mpoBOmATCS C
MIOMOINBIO 3aKPEIJICHHBIX Ha MECTHOCTH pemepoB Mo cTBopaMm, ¢ 2014 roma mpu HCHOIL30BAHUUA 2
CIYTHUKOBBIX ITprueMHHUKOB Leica GS10 nponsBoanTCs reojie3ndeckas CheMKa HabIioaeMoro y4acTKa.

[To romam cpemHeroo0BOM MOKa3aTeah OTCTyHaHHS Oepera, 1Mo JaHHBIM TIOMEHCKOW KOMIUIEKCHOM
THJIPOTEOJIOTHYECKON M MHKEHEPHO-T€OJIOTHUECKOW PeXMMHOW naptuw, 3a 11 ser cocraBui 5,26 m/roa
(1983-1993 rr.). Cropocth cMmenieHus: OpoBkH Oepera peku OOb, ¢ yUETOM CPEIHEr0JOBbIX MOKa3aTelel, ¢
2002 mo 2019 rr., Mo HamUM TOJEBBIM JaHHBIM 3a 18 jer, paser 2,8 m/rog. CpaBHHBas [Ba TepHOa
HaOJIOIEHUI, aKTHBHOCTB OeperoBoro pasMeia ¢ 1983 mo 1993 rr. Obiia Beimie. s IpoBepKH MOTyYEHHBIX
3HaYeHW OBUT WCIONB30BaH METOJA COIOCTABIEHHS KOCMOCHHUMKOB, TIIPEIOCTABICHHBIX IEHTPOM
kocmudeckux yenyr «tOropckuit HUM nHpopManmoHHbIX TexHOMOTHi (T. XanTel-MaHcuiick). Ouudposka
HCCIIeTlyeMOT0 CTAllMOHAPHOTO y4acTKa Obuta mpowmsBenieHa Ha 0Oa3e mpumupenus [ WM C-texnomoruit s
KaXIOr0 KOCMOCHUMKA 3a ONpefeNieHHbIH Toa. B pesynprare mcciemoBaHusi ObUTH TOTYYESHBI TUIOIIAIMN,
HOTEPSHHBIE MO/ JeHCTBHEM GOKOBOI 3po3un 3a Tpu nepuoga: 1982-1994 rr. — 416 200 m? ; 1994-2001 rr. —
225 000 m?; 2001- 2014 rr. 200 800 m?. [ToTepu mIomaaHbIe B pe3yibTate 60k0BOM 5po3uu ¢ 1982 no 2014
roael coctaBuan 842 000 m? [10, c. 157]. AHanusupysi TpH NEPHOJA, BBICHWIN, YTO aKTMBHOCTbH 3PO3UH
npaBoro oepera peku O6b ¢ 1982 o 1994 rozpl ObLIa BBILIE, YTO HOATBEPINIOCH U TIOJCBBIMU JaHHBIMH.,

Jnst neranu3andyd MOHUTOPHHIA OBUT MPUMEHEH METO]| Te0fe3MYecKON ChEMKH C MCIIOJIb30BaHUEM
cryTHHKOBOTO obOopynoBanus ¢ 2014 roma mo Hacrosmiee Bpems. B pesynbrare ObuTa MoOTydYeHa IDIOMAIb
pasmbiBa 3a 2015 rog, paBHas 29 472 M2, 3a 2016 T. — 11 403 M?, 2017 r. — 15 400 M? [11], 2018 1. — 17 841 m?
n3a2019r. — 14 300 M2

[IpencraBneHHbIE BBIIE PE3YITATHI, IO HAIEMY MHEHHIO, CBSI3aHBI C BOJHOCTHIO PEKH, a IMEHHO, C
pycnodopMHPYIOIIMMHU pacxofaMu Boabl. Paznenenue pexun OOb Ha yyacTKu mpenacTaBieHo B padote [17],
T/Ie FICCTIeTyeMbIi KIIFOUEBOW YIacTOK OTHOCUTCS K cpeaneit Oou (ycrbe p. Kets — cimsinue ¢ p. Upteim). s
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naHHOro oTpe3ka OO BBIJCNSETCS HWKHUN WHTEpBal PycloQOpMUPYIONMX PAacXOA0B, MPU KOTOPOM
BO3JICIICTBHE TEPEXOIUT HA THO M CBOAMTCA K MEPEMENICHUIO JOHHBIX (OpM, a TakKe K MEepPexXoqy OTHHUX
¢dopm B nmpyrue. CpenHuil MHTEpBAI PycI0(OPMHUPYIOLIMX PACXOA0B BOJABI CBSI3aH C BOJHOCTBIO MOTOKA,
COOTBETCTBYIOIIEH YPOBHIO HANOJHEHHWS pyclla BPOBEHb C OpOBKaMH, W, B JaHHOM CiIydae, IOTOK
BO3ICHCTBYET Ha PYCIIO0, CIOCOOCTBYs NepeopMupoBaHHI0 KpynHbIX ¢opMm. K BepxHemy nuamazoHy
PYCIOGOPMHPYIOMIUX PACXOAOB BOABI OTHOCATCS PACXOAbI, MPOUCXOMSIINE MPH YPOBHSX, 3HAUYUTEIHHO
MIPEBBIIIAIOIINX OTMETKH PYCIIOBBIX OPOBOK. Pacxo/iel JTaHHOTO WHTEPBAIa MOTYT OKa3bIBaTh CYIIECTBEHHBIS
BO3ICUCTBHSA Ha LIEJIbIe YYaCTKU PYCIOBOH CETH, BILUIOTH JI0 MOJTHON CMEHBI THUIIA PYCIIOBOTO pexkumMa [7].

[Ipu paccmoTpeHnn Bormpoca pyciao(hOpMHUPYIONIUX PACXOA0B BaKHBIM MOMEHTOM SBIISIETCS aHAJIH3
TpaHCIopTa HaHOCOB. B HacTosIIee BpeMs 3TOMY BONPOCY YAEJIEHO JOIKHOE BHUMAaHUE, U PUBEACH aHAIIU3
JBYX COBMEUICHHBIX ITOCTOB: C. [[pOXOpKHUHO U C. AJeKCaHAPOBCKOE, TaK KaK HAOIIOIEHHS 32 B3BELICHHBIMHU
HaHocamu ¢ 1960 no 1997 rr. nponsBoImiIHCh Ha TOCTy ¢. [IpOXOpKUHO, a Toce ero 3aKphITHs TePEeHECeHBI
B c. Anekcanaposckoe [13]. B MHOTOBogHBIE TO/IbI MAKCUMAJIBHBIE PAcXo/bl ocTuraroT nouru 20000 m%/c.
OcoOeHHOCTH pacmpesieNieHHs] CPeAHEMECSIHBIX PacXOIO0B B3BEIIEHHBIX HAHOCOB BHYTPH Tojla U B
MHOTOJIETHEM pa3pese, B LEIOM, COOTHOCATCS C pacTpeesieHHeM CPeTHEMECSIHBIX PACX0A0B BOJEI.

CpaBHuBas JBa IMepUoJa MMCIOIIUXCS CTAIIMOHAPHBIX HAONIOACHUHA 32 SPO3MOHHON aKTHBHOCTHIO
6eperoB ¢ 1983 mo 1993 rr. m ¢ 2002 mo 2019 rr., [12] MOXHO TIPEAIOIOKHUTH, YTO BHICOKHE TIOKA3aTEIN
3PO3UU B MEPBBIN NEPUOJT CBA3aHBI C [IUKJIOM YBEIMUEHUS 00beMa cToKa HaHOCOB ¢ 1987 mo 1997 rr. [13], a
HU3KUU pa3MbIB BTOPOro MEpHoa CBsi3aH ¢ yMeHbleHueM 10 2012 ropa. JlaHHOe uccnenoBaHue MO3BOJSET
COCTaBJIATh KPAaTKOCPOYHBIC MPOTHO3HI TUHAMUKH pa3MbIBa OEperoB B Mpeneinax MIMPOTHOTO OTpe3Ka PeKd
OO0kb.

Hccneoosanue svinonneno npu unarncogou noooepicke PODU u [Ipasumenvcmea XMAO-FOzpul 6
pamkax Hayuroeo npoekma Ne 18-45-860001 p_a.
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I'EOMOP®OJJIOI'NMYECKHUE OCOBEHHOCTH CTPOEHUSA TYT'TAYEBCKOI'O
I'PA3BEBOI'O BYJIKAHA

'E.B. Jle6eoesa, “2I]. B. Muwypunckuii, *M.B. A6dyinaesa
Wnemumym ceoepaguu PAH, *Mockosckuii 2ocyoapcmeennuiii yhusepcumem um. M.B. Jlomonocosa, 2.
Mockea, Poccus

Annomayus. Ha ocHOBaHMHM JeMIU(PPUPOBAHUS KOCMHYECKMX CHHMKOB U TOJICBBIX HCCIICIOBAHUIMA
BBISIBIICHBI OCHOBHBIC YEPThI TeOMOP(OIOrHYECKOr0 CTPOCHUS PA3HOBO3PACTHBIX TPS3EBBIX MOJEH
[TyraueBckoro rpsizeBoro Byikana (0. Caxaaus).

Knioueswvie crnosa: Tps3eBoi ByJlKaHN3M, conouHasi Opekuus, CaxainH

GEOMORPHOLOGICAL FEATURES OF THE STRUCTURE OF PUGACHEV MUD
VOLCANO

'E.V. Lebedeva, *?D.V. Mishurinsky, ?1.V. Abdullayeva
YInstitute of geography RAS, “Lomonosov Moscow state University, Moscow, Russia

Abstract. Based on the interpretation of satellite images and field studies, the main features of the
geomorphological structure of different age mud fields of the Pugachev mud volcano (Sakhalin Island) are
revealed.

Keywords: mud volcanism, mud breccia, Sakhalin.

OctpoB CaxanvH sBIsS€TCS €AMHCTBEHHBIM pernoHoM Ha JlampHem Boctoxe Poccuu, r/ie n3BecTHBI
Ha3eMHBIE Tpsi3eBble ByJKaHbl. [lyradeBckuil ByJKaH pacnooxkeH B 45 KM K 1ory oT r. MakapoB 1 B 3 KM K
3amaay oT mobepexns OXoTckoro Mops. OH MpeACcTaBIsSIeT COO0H AIUTUTICOBHUAHYIO B TUTaHE KapaBacoOpasHyIo
MOJIOTOCKJIOHHYIO BO3BBIIIEHHOCTH pazMepamu 2.5 X 2 kM (puc.1-2), BeitsaHyTyilo ¢ CB nHa F03. OOmuit
Iepenaj BICOT Ha ByJIKaHe He mpeBblmaetr 10 M, ero neHTpaabHas 4acTh NOAHUMAETCs A0 58 M Hax yp.M., a
Ha OKpanHaX OTMETKH cocTaBisitoT 48—50 M. TTo 3akmrouenunio O.A. MenbHuKoBa [4], 110 epudepun ByikaH
OKPY>KEH aBYJIKaHUUECKUMHU IpsifiamMu ¢ BeicoTamHu 10 80—90 M Hax yp.M. ByJikaH ci10o’keH MI0THOW MIMHUCTON
Maccoi ¢ BKITFOUEHUSMHU 00JIOMKOB ITec4aHnKoB. COBpeMeHHas ByJIKAHWYECKas AeSITeTbHOCTh COCPENOTOYeHA
B MpeJieNiaX TPeX IPsA3EBBIX MOJel: Hauboliee KPYITHOro — IEHTPAILHOTO U JBYX HEOOJBIINX — CEBEPHOTO U
FO’)KHOT0, HaxoAsmuxcsa oT neHTpanbHoro noist B 600 u 500 M k ceBepy U 10Ty, COOTBETCTBEHHO. Bee Tpu
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LIEHTpa PAacHOJIOXKEHbl INpuUMepHO Ha ogHoM jguHuM BCB mpoctupanus, uTo ykas3blBaeT Ha UX OOLIyIO
MPUYPOUYCHHOCTh K 30He lleHTpanmbHo-CaxanuHckoro pasiaoma [3]. LleHTpoOexHbIH, B 1LIE€JI0M, PUCYHOK
pEeYHON CeTH W Halu4ue AyrooOpasHbIX YYacTKOB JOJHMH pPeK, ormbarommx Byinkad, no3somwin C.M.
AnexcaHnpoBy [1] mpenmnoaoKuTh ero MPHypPOYeHHOCTH K KYITOJIOBHIHOMY HOJHSITHIO.

B 2018-19 rr. Obutn ocyIIecTBICHBI FeOMOP(OIOTHIECKUE HCCISAOBAHUS: TIOJIeBasl 3aBepKa paHee
JeIUQPUPOBAHHBIX KOCMHYECKHX CHUMKOB TEPPUTOPUH BYJIKaHA M COCTABJICHHOW TeoMOp(OJIOrHYecKOi
KapThl, Npo(pUIMpOBaHNE aKTUBHBIX I'PA3EBBIX M10JIEH U ONMCaHWe 0COOEHHOCTEH NX MUKpopenbeda. Takxe B
2018 r. BynKaH BHepBble ObIT 00CIeI0BaH C UCTIONB30BAHUEM OECTIMIIOTHOTO JIeTaTebHOro anmapara [5].

N 460 108 P

0 325 650 1300
-

Pucynok 1 — IIMP IlyraueBckoro ByikaHa U MOJIOKeHHE Tpoduiieli (KpeCTUKOM OTMEYUEH IIIaBHBIN IICHTP
IpA3EBYJIKAHNYECKONW aKTUBHOCTH)

[lyraueBckuil Tpsi3eBOM BYyJIKAaH pACHOJOXKEH B IIOJIE€ pPACIpOCTPAaHEHHS MOIIHOM (10 3 kM)
BBICOKOIIJIACTUYHON aJIeBPOIMT-aPTUIIMTOBOM BEPXHEMEIOBOW TOMIIM — OBIKOBCKOH CBUTHL. OH BecbMa
aKTHBEH, HanboJiee YacTo U3BEPKEHNUS TPOUCXOJISIT Ha IIEHTPAILHOM MoJie. [louT Bce OHU 3aKaHUMBAIOTCS
HCTEYEHNEM M3 OJJHOTO OTBEPCTHUS IPSI3EBYIKAHUYECKOW OPEKYMU W PaBHOMEPHBIM €€ pacTeKaHHEeM BO BCE
CTOPOHBI C (OPMUPOBAHNEM OKPYIJIOTro Mo (hopme rpazeBoro noss. MckiodenneM ObLIO U3BEpKEHUE B Mae
1934 1., xorga OBIIO WCTEUEHHUE TPsI3U M3 HECKOJIBKUX SPYNTHBHBIX LIEHTPOB OJHOBpeMeHHO. M3BeprkeHne
2005 r. HOCHJIO MHOTOAKTHBIA XapakTep: OHO XapaKTepH30BaJIOCh HAJIUYHMEM HECKOJIBKHX LEHTPOB,
ACMHXPOHHOCTHIO M PA3JIMYHON MHTCHCHBHOCTBIO M3IUsHUM. [10 TaHHBIM MHOTOJICTHUX HaOiroaeHui [2],
nuaMeTpsl mosield MeHstoTest oT 50 g0 200 M.

] C
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Pucynok 2 — ITpodunb [TyraueBckoro rpsi3eBoro ByJikaHa (OpUEHTHPOBKA CEBEP-IOT, CTPEIIKON TTOKa3aH
TJIaBHBIM LIEHTP TPA3EBYJIKAHUYIECKOW aKTUBHOCTH)

[[uroobpa3Hass TOBEPXHOCTh BYyJIKaHa C YKJIOHAMH Tmopsaka 1—2° ocloXHEHa CHCTeMOn
KOHOCHTPUYCCKHUX BaJlOB COITOYHOM 6pe1<q1/m, pa3acii€CHHBIX ITOJIOTUMU HO)K6I/IHaMI/I, 4TO XO0pouio
nemudpupyercst Ha aspodoTo- 1 KocMudecknx cHuMKax. [llupuna BanoB gocturaer 5—7 M, a BbicoTa — 2 M.
[Ipu npubIMKeHNH K EHTPATBHOMY T'PSI3€BOMY ITOJII0 pa3MephI BAJIOB U JIOXKOWH MMOCTETIEHHO YMEHBIIIAIOTCA,
MIPaKTHYECKH CXOnsi Ha HeT. B 1eHTpanbHO#, Hambosiee BO3BBIIIEHHON YacTW BYJKaHa PaCHOJIOXKEHO
JUIIEHHOE PacTUTEILHOCTH TJIaBHOE IPsI3€BOE TOJIE, CIOXKEHHOE COMOYHON Opekuneil. OHO BKIIOYAeT JBa
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IIEHTPa COBPEMEHHOM aKTUBHOCTH — 3alIaHOC ¥ BOCTOYHOE, pa3MEpaMH, COOTBETCTBEHHO, 240 x 250 u 100 x
120 M ¥ mpeBBIIEHUEM HaJ OKpYXarolleil MOBEepXHOCThI0 He Oojee 1-1.2 M. B mpexmenax 3Tux LEHTpPOB
OTYETJIMBO ACIIUPPUPYIOTCS TOIS HECKOJIBKUX TeHepannii. AHaN3 pa3HOBPEMEHHBIX CHIMKOB TIOKa3bIBACT,
YTO aKTUBHOCTb, 4, CJIEJOBATEIbHO, U pa3Mephl IPA3EBbIX MOJIEH B 3HAYUTEIBHON MEpEe MEHSIIOTCSI BO BPEMEHHU.

PazHoBO3pacTHBIE OIS COMOYHON OPEKYMH UMEIOT BUJ KOHIIEHTPUUECKUX KPYroB, JBa M3 KOTOPBIX,
HanboJiee MOJIOABIX, MONHOCTHIO JIUIIEHBI KaKOW-TMOO pacTUTENBHOCTH, a TPETHH HAuWHAeT 3apacTaTh
TpaBaMu. llpy fABMXEHHM OT LEHTpa IPS3EBBIX IOJEH K OKpaMHaM MOXHO 3aMETHUTh IIOCTETIIEHHOE
yCIOXHEHUEe UX MHKpopenbeda. LleHTpanbHast 4acTh ClloKeHa Hanbosee cBekel comouHol Opekuuei. 1o
IUIOCKasi MEJKOOYrpHucTasi MOBEPXHOCTh C IepenagaMH BBICOT B HECKOJBKO CAHTHMETPOB, C OTAEIBHO
CTOSIIIUMH TpU(OHAMH U Pa3BUTOM CUCTEMOI TpelH, (OPMHUPYIOLIMXCS MPH BBHICBIXaHUH OpekynH. bimxke
K OKpaWHaM LEHTPaJIbHOTO TOJS YBEIMYMBACTCS YKJIOH TMOBEPXHOCTH, BHICOTA OYIpOB HM3MEpPSCTCS yiKe
MEPBBIMU JECATKAMHU CAHTUMETPOB, IOSBIIAETCS 3a4aTO4HAs IPO3HOHHAsA ceTh. Ha rpanune ¢ 6osee crapsim
nojieM c(OpMHUPOBAIOCH OTHOCUTEIILHOE TIOHIDKEHHE, Ha OTICNBHBIX y4acTKax 3allOJHEHHOE BOJIOMH, 3/1eCh
IIOBEPXHOCTh CTAPOTO I0JII UMEET CJIa0bIii 0OpaTHBIN YKIIOH B CTOPOHY LIeHTpa. IIpakTHuecku moBceMecTHO
OTMEYaroTCs Tpu(OHBI BEICOTON OT 25 10 45 cM, a Takxke Tpsi3eBbIe CaNb3bl B BUE MMOHIKEHUH TIIYOHMHOH 10
15 cm u pazmepamu 0.7 x 0.3 m.

B nenom, penbed TIps3eBOro mosis MMEET MHKPOCTYNEHYAaThlii HpOoQuib — IUIOCKHE CTYIECHH
MIEPEMEXAIOTCS C y4YacTKaMH ClIab0 OYTpHCTHIX MOJOTHUX CKIOHOB (2—3°), 4TO, BHOUMO, CBA3aHO C
HUMIIYJIbCHBIM IIOCTYIUIGHHMEM COIIOYHOM OpeKund Ha MoBepXHOCTh. Ha oOKpamHe TIps3eBOro mois
MIPOCIICKUBAIOTCS MIPOTSKEHHBIE SPO3MOHHbIE OOPO3/bI IIMHOM 0 MEPBBIX JECATKOB METPOB, PACCEKAIOIUE
€ro TMoJIOTHE CKIOHBL. Ha 1oro-3amagHoii okpanHe TPeThero OT LEHTpa, emie Oojiee cTaporo ydacTtka IO,
KOTOpOE B HACTOSIIIIEE BPeMs HAXOAUTCS Ha CTaANU 3apacTaHusI TPaBsIHUCTON PaCTUTEIbHOCTHIO, OTMEYAIOTCS
nBe Tpsabl ¢ rpudorHamu BeicoToi oT 0.3 mo 1-1.2 M. OT HUX OTXOAAT TpemuHbl rryonnoit mo 0.2 m. Ilo
MEPUMETPY TPETHH KOHTYp Tarke oOBoAHEH. Jlanee OT LeHTpa M3NUSHUHA [MOBEPXHOCTh BYJKaHA MOKPBITA
TPaBSHUCTON U MOJIOJIOHN IPEBECHOI paCTUTENBHOCTBIO.

JlumeHHbIE APEBECHOW PACTUTENBHOCTH (T.€. OTHOCHTENBFHO CBEXKHE) Mallble CEBEPHOE M FOKHOE
rpszeBble nonst B guamerpe gocturatoT 100-120 M, HO OHM UMEROT OoJee BBIMYKIIble MPO(HITN — Imepernaibl
BBICOT Ha TaKOM PAacCTOSHUU AOCTHraroT 1.5-2 M. Bo3MOXHO, 3T0 00YCIIOBIIEHO MEHbIIEH /T0JIeii BOJHON
COCTABJISIIOLIEH B COMOYHOM OPEKYMH MOCIETHUX N3MHAHUN. OTHAKO B PACTUTEIBHOM IOKPOBE OJIN3 H0XKHOTO
MOJISl MMEIOTCSl ciiefbl Oojiee JIPEBHETO IPSA3EBOTO IOTOKA B BHJE IIOJIOCHI YCOXIIUX JEPEBBHEB, YTO
CBUJICTENBCTBYET O ObLION 60JIee MacITaOHOM aKTUBHOCTH.

Ilepudepuss Bcex OTHOCUTENBHO CBEXHMX TIPA3EBBIX MOJEH CHIBHO OOBOJHEHA, 3a00JIOUCHBI W
3aJIeCeHHbIE YYACTKH MPUBEPIIMHHOMN YacTH ByJIKaHa, YTO, BUANMO, CBSA3aHO C aJI€BPUT-TIIMHUCTBIM COCTABOM
COTOYHON OpEeKYMH W OTCYTCTBHEM JpeHaka. [loorue 3aaepHOBaHHbBIE JIOKOMHBI MOSIBISIOTCS TOJIBKO TIO
nepudepun NPUBEPIIMHHONM YacTH: WX TIJyOMHa MOCTENEeHHO yBenuuuBaercs oT 1-2 no 3-4 M, HO
OOJIBIIMHCTBO U3 HUX 3aKaHYMBAETCS OJIN3 KOHIICHTPUYECKUX BaJIOB, U JIUIIb HEKOTOPBIE U3 HUX PACCEKAIOT
0o0paMIISIIOLIE BYJIKaH IPSAAbI M BRIXOAAT Ha MOWMY p. BynkaHku.

JlonMHBI OKaNMITSIONINX TPA3EBON BYJIKaH PEK IMIMPOKHE, C XOPOIIO Pa3BUTON MOMMOM 1 2-3 HU3KUMHU
TeppacaMu. B BepxoBbAX (0au3 ByJTKaHA) OHH HWMEIOT ACHMMETPHYHBIN SITMKOOOPA3HBIN IOTIEepEeIHBIN
npoduiib: UX BeICOKHE OopTa oOpaieHs! kK oTporaMm KaMeioBoro xpe0Ta, a HU3KHE — K ByJIKaHy, K KOTOPOMY
CMEIIEHBl W WX pycia. JTO CBHIETENHCTBYET O 0oJjiee aKTHMBHOM MOAHITHH XpebTa, MO CPaBHEHHUIO C
KOJIBIIEBOM CTPYKTYpOH, K KOTOpOM NpHypOY€Ha Tps3eByJIKaHWYECKas JEeATENBHOCTb. Pe3ynpTaThl
MPOBEIEHHOT0 TPAaHYJOMETPUUECKOr0 aHalM3a IOKa3ald 3HAYUTEIbHOE YYacTHE COIOYHOM OpeKunu B
(hopMHPOBaHUHU COBPEMEHHOTO AJLTIOBHA P. BylKaHKH, KOTOPBIH Tak)Ke NMEET MPEUMYIIIECTBEHHO TJIMHUCTO-
QIEBPUTUCTBIA MM aJIEBPUT-TJIMHUCTBIA COCTAB C BKIIIOYEHUEM MEJIKOW MJI0X0 OKaTaHHOM TajbKU U MIEOHS
00JIOMKOB TPEMMYIIIECTBEHHO OCaJ0YHBIX TTopoa. OgHaKo B 1[OKOJE 3 HAaAMOWMEHHOW Teppachl Ha MPaBOM
00pTy pexu OblIT OOHAPYKEH OKeNIE3HEHHBI TOPU30HT BBIBETPEJIOTO ITPaBUHHO-MENKOTaIEYHOr0 MaTepraa
Xopomed okataHHoctH (o 3-4 kiacca) — a@UIIOBHHA, CHOPMHPOBAHHBIM 1O JTamna aKTUBH3ALUU
IPA3EBYIKAHUYECKOH IeATEIbHOCTH.
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Baaromapuoctu: Pabomsi ébinoanenvl npu ¢unancosoii noodepcke PODH (npoexm 18-05-00967).
Asmopuwl npuznamensvivl koanezam uz UMI'ul’— B.B. Epwog y, P.B. JKapxoey, /[.H. Ko3nosy, A.B. Konanunoii
u U U. Bracosoti, 6e3 komopwix smu ucciedo8anusi Obliu Obl HEBO3MOIICHDL.
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IK30I'EHHBIE ITPOLHECCBHI PEJIBE®OOBPA3OBAHUA HA KJIIOYEBOM YYACTKE

JOJIMHBI P. BEJIASA (MPKYTCKO-HYEPEMXOBCKAS PABHUHA)

U A Mau, 1.B. Kosnosa
Hayuonanvuwiii uccnedosamenvcxuil Tomckuii 2ocyoapcmeentvlii ynugepcumem, e. Tomck, Poccus

Aunomayus. B paboTte npeacTaBieHbl COBPEMEHHBIE SK30T€HHbIE IPoLEecchl penbedoodpa3zoBaHus Ha
KIII0YeBOM yuacTke goyiuH p. benas (Mpkyrcko-UepeMxoBcKasi paBHUHA).

Kniouesvie cnosa: 3K30TeHHBIE MPOLECCH penbedooOpa3oBaHms, SK30reHHbIe Tporecchl, UpkyTcko-
UepemxoBcKkas paBHHHA, p. bemas.

EXOGENOUS PROCESSES OF RELIEF FORMATION IN A KEY SECTION OF THE

BELAYA RIVER VALLEY (IRKUTSK-CHEREMKHOVO PLAIN)

ILA. May, I.V. Kozlova
National research Tomsk state University, Tomsk, Russia

Abstract: The work is devoted to modern exogenous processes of relief formation in the key section of
the Belaya river valleys (Irkutsk-Cheremkhovo plain).

Key words: exogenous processes of relief formation, exogenous processes, Irkutsk-Cheremkhovo plain,
Belaya river.

Xo3siicTBeHHas JIEATEIILHOCTh YeJIOBeKa HEM3MEHHO MPHUBOIHUT K TIIyOOKHM H3MEHEHUSM TPUPOIBI
TEPPUTOPHHL, TIOMAAIONINX B 30HY €r0 SKOHOMUYECKUX HHTEpecoB. C1ab0 OCBOEHHBIC PETHOHBI, K KOTOPHIM
B HACTOsILEe BpeMs OTHOCUTCS NOJHMHA p. benas, MOCTENEHHO BOBJEKAIOTCS B 30HY XO3SMCTBEHHOTO
OCBOCHHUS, U3MEHSSA M TPaHC(HOPMUPYS €CTECTBEHHBIC PUPOIHBIC MPOLIECCHl. AKTYaIbHOCTD HUCCIICIOBAHUS
OnpeaesieTcss HEOOXOAUMOCThIO BBISBICHHS 3aKOHOMEPHOCTEH pa3BUTHUA pejibea M COBPEMEHHBIX
MPOIIECCOB 3K30TeHHOTO penibehooOpa3oBaHusl JOMWHBI p. benas, koTopas B HacTosllee BpeMs H3ydeHa
COBEPIIICHHO HEJIOCTATOYHO.

P. benas obpasyercs ot cnusius pexk bonbmoi u Manoii benoii, Oepymmx cBo€ Hadano B TOJNbLOBOM
30He Boctounoro Casina. Peka BiagaeT B AHrapy, sIBJISIACh €€ JIEBBIM MPUTOKOM. X035HCTBEHHOE BO3/ICHCTBUE
Ha JTOT PErHOH TIOCTOSHHO YBEJIMYWBAETCS, OOYCIIOBIMBAsS HEOOXOMUMOCTh H3YYCHHS COBPEMEHHBIX
9K30TCHHBIX TMporeccoB penbedoodpazoBanus (DIIP) ans onpeneneHus, B JanbHEHIIEM, CTEICHU
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9KOJIOTHYECKOTO PHUCKAa TIPU OCBOCHHU TEPPUTOPUM W PEIICHUM BOIPOCOB  PAIOHAIBHOTO
MPUPOOTIONB30BaAHMS.

HpkyTtcko-UepeMxoBcKasi paBHUHA, COTJIIACHO paiOHMPOBAHUIO COBPEMEHHBIX 3K30TEHHBIX MPOIIECCOB
pensedoodpazoBanus (puc. 1), pacmonoxxkeHa B CpemHeCHOMPCKOH MPOBHHIIMM pPAaBHWH, IUIATO U
miockoropuii. OHa BXOAWT B AHrapcko-JIeHCKy o ryMuHyt0 001acTh paBHUH M IUIATO, a HA FOTO-3aMajie u
Iore 9acTUYHO nonanaeT B Boctouno-CasHckyro u baikanbCcKyo TYMUIHO-TICPUTISIIMATLHBIC 001aCTH.
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Pucynok 1 — @parMeHT KapThl pailOHUPOBAHUS COBPEMEHHBIX 3K30T€HHBIX MPOIIECCOB penbe)000pa3oBaHust
Upxytckoit obmactu [2]

CpenHecnbupcKas IpOBUHINA PaBHUH, TUTaTO U Tuiockoropuit: |1 — Obmacts AHrapo-Jlenckas rymugHas
paBuuH 1 w1aro; |1l — O6macte Bepxuenpuanrapckas cemurymuaHas pasaus; |V — O6macts Boctodno-
CasiHckas ryMuAHO-Tiepurisiiansaas; V — Oonacte balikanbckas TyMUIHO-TICPUTIISIIIMATBLHAS

Honuna p. benasg B mpuycTheBOM YacTH PacHoSiOKEHA B pPalOHE CKIOHOBBIX BOJHO-3PO3MOHHBIX
MPOIIECCOB M KapCTa CUIILHOH MHTEHCUBHOCTH, B IICHTPAIBHOM YacTH JOJIMHBI B palilOHE KpHIIa, (DIIFOBUATBHBIX
M KPUOTCHHBIX MPOIECCOB CJIa00H MHTEHCHUBHOCTH U B CBOCH BEpXHEHW YacTh B palioOHE CpPEIHErOpHO-
HU3KOTOPHOM TEPUTIIAIUAIBHO-TYMUATHOM KPHOT€HHO-CKJIIOHOBBIX, (DIIFOBHAIBHBIX TPOIECCOB M KpHIIA
CUWIBHOW MHTEHCHBHOCTU. bousblllasg 4acTh JOJMHBI IOABEPracTCs MHTEHCUBHBIM JK30I€HHBIM IpOlEccam
penbedooOpa3oBaHus, BEIyIIMMHU U3 KOTOPHIX SIBISIOTCS BOJHO-3PO3HOHHBIE, KPUOTEHHBIE U (DIIIOBUABHEIE.

KiroueBoii yuacTok monuHb p. benas pacmosoxkeH MexTy HaceIEHHBIMUA ITyHKTaMu benbck — Y 3kwmid
JIyr ¢ npeuMyliecTBEHHO aJalnTUPOBAHHBIM THUIIOM pyClia, C CErMEHTHOM POBHOW HHU3KOW MONMOM,
JIO’)KOMHHO-OCTPOBHOW TOWMOM B COYETAHHHM C OCTATKAMH ITOBEPXHOCTEH TEPBOM Teppachl U CETMEHTHO-
TPUBUCTON BBICOKOM IIOMMOM, COWIEHEHHOM C KOMIUJIEKCOM HU3KUX Teppac. Pyciio peku npeicTaBiIeHo AByMs
MaKpOM3IIy9NHAMH, KOTOpble Ha OTAENBHBIX y4acTKaX [OCTATOYHO IepepadoTaHbl IMpoleccamu OOKOBON
spo3un. Kpome TOro, B 10)KHOM 4acTH y4acTKa BCTPEUAIOTCSl LIOKOJBHBIE MOMMBI M Teppachl (paioH moc.
MumienéBka), 4TO WITIOCTPUPYET 3/1€Ch TIPOIIECC COBPEMEHHOTO MHTEHCHBHOTO BPE3aHUs PEKH.

Hnst uccnenyeMoi TeppUTOpUH XapakTepHo Ooinbinoe pasHooOpasue JIIP, uto cBHaerenbcTBYeT O
CJI0KHOM T€0JIOTHYECKOM CTPOCHHUH TEPPUTOPUN M HHTEHCUBHOM paboTe pek.

B nonune p. benas (puc. 2) Begymum kinaccom JOIIP sBasiercst ¢utoBUanbHbIN, B MEHBILIEH CTETIEHU
Pa3BUTBl CKJIOHOBBII BOJHO-3PO3HOHHBIA M TPaBUTALMOHHO-CKJIOHOBBIM Ipoueccsl. B mpenemax
00CJIeTOBAaHHBIX YYaCTKOB BBIJICISIFOTCS CIEAYIOIIME THUIBI OEPETOBBIX CKIOHOB — 3PO3UOHHO-OCHIITHBIE;
SPO3UOHHBIE C MpeodjaJaHueM IMPOLECCOB JIMHEHHOW 53PO3MH, OIUIBIBHO-OINOJ3HEBBIE; OIUIBIBHO-
OTCEA0IINE, OIUIBIBHBIC.
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Pucynok 2 — Kapra-cxema 9K30T€HHBIX ITPOIECCOB pelbe(ho00pa3oBaHus KIIFOUEBOTO YIacTKa JOIHHEI P.
benas (cocraBnena U.A. Maii)
Kiaccel 3k30TeHHBIX mporieccoB penbedooOpazoBanus (o B.b. Beipkuny, 1986):

1 — BogHBIE 00BEKTHI; 2 — (hITFOBHABHBIN KIacc; 3 — 03EPHBIIA; 4 — CKIIOHOBBIN BOJHO-3PO3HOHHBIN; 5 —
TPaBUTAIMOHHO-CKIIOHOBBIN; 6 — 20JIOBBIIA; 7 — QUTOTEHHBIN; 8 — KPHOTEHHBIH; 9 — TEXHOTCHHBII
(anTponorenusiii); 10 — TOUkM KOMIUIEKCHBIX reorpaduyeckux HabmoAeHu; 11 — TOUkM MOHUTOPHHTA

OeperoBeix aedopmaruit

Takum o00pa3oM, aHaaM3 pPE3yJIbTATOB HCCICIOBaHUS JaéT BO3MOXKHOCTh BBISBHTH BEIYIIHIA
(dmroBuanbHbI Kiace DIIP Ha KIFOUYEBOM ydacTKe JOJIMHBI p. beras, moka3siBaeT JOCTaTOYHYIO CTCIICHb
OeperoBbix eopMaIiii CKIIOHOB PEKU ¥ TIO3BOJISIET CAENATh BBIBOJI 00 MHTEHCUBHOCTH MPOTEKAHUS 3/1ECh
COBPEMEHHBIX TPOILIECCOB pebedoodpa3zoBanus. JlanbHEHIIMI MOHHUTOPHHI OEPErOBBIX W CKJIOHOBBIX
MIPOIIECCOB TIOMOT OBl JIeTaNbHEE OXapaKTepHU30BaTh MEXAaHM3MBl WX (YHKIIMOHUPOBAHUS W OIEHHTH WX
KOJMYECTBCHHBIC IMapaMETPhI.

bubnuozpaguueckuii cnucok
1. Beipkun B.b. Knaccudukanust sk30reHHBIX IponeccoB penbedoobpaszoBanust // ['eorpadus u
npupoiHbIie pecypebl. — 1986. — Ne 4, — C. 20-24.
2. pkyTckast 0051acTb: SKOJIOTHIecKre ycioBus pa3sutusi. Atinac. — M.; Upkyrck, 2004. — 90 c.

O 'EHE3HMCE OTJIO)KEHU YEPHOO3EPCKOM I'PUBHI (JIOJTUHA HUKHEI'O
TEYEHMUWS P. UPTBIII)

'HB. Ocunyesa, 2U.B. IIImuom, °T.A. T opbyHosa
! Hosocubupcruil nayuonansmblil ucciedosamenckuli 20Cy0apcmeenHblil yHUgepcumen,
2. Hosocubupck, *Omckuii 2ocyoapemeennbiil yuusepcumem um. O.M. JJocmoesckozo, 2. Omck, Poccus

Annomayus. YepHoo3epckas IpuBa Ha MOBEPXHOCTH MEPBOM HAIMOWMEHHOW Teppachl p. MpThim
BBIMOJIHEHA CY0aspajbHBIMUA OCaJKaMH, B KOTOPHIX OOHApy>KeH MNaJICOTUTUUYECKUN apXeoIorn4ecKuil
koMmIulekc. Ha ocHoBaHMM MOpP(HOJIOTHYECKHX, CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH M BoO3pacra
OTJIOKEHHUI I'PUBBI ClIEIAHO TPEAIIONOKEHNE 00 S0JI0BOM I'€HE3UCE €€ OCATKOB.

Kniouesvie cnoea: teomopdoisiorus, reoapxeoyiorus, apxeojorus NajeoinTa, 30JIO0BBIA penbed,
Sanagnas Cuoups.

45


http://irkipedia.ru/istochniki/irkutskaya-oblast-ekologicheskie-usloviya-razvitiya

ABOUT THE GENESIS OF SEDIMENTS OF THE CHERNOOZERSKAYA LOW RIDGE

(THE VALLEY OF THE LOWER REACHES OF THE RIVER IRTYSH)

IN.V. Osintseva, 21.V. Shmidt, 2T.A. Gorbunova
'Novosibirsk national research state University, Novosibirsk, Dostoevsky Omsk state University, Omsk,
Russia

Abstract. Chernoozerskaya low ridge on the surface of the first floodplain terrace of the Irtysh river is
made by subaerial sediments, in which a Paleolithic archaeological complex was discovered. Based on the
morphological, structural and textural features and age of the mane deposits, an assumption is made about the
eolian genesis of its sediments.

Keywords: geomorphology, geoarchaeology, Paleolithic archeology, aeolian relief, Western Siberia.

[Ipobnema BoccTaHOBJIECHHUS YCIOBUH (opMHupoBaHHS UepHO03epCKOil TPUBBI BO3HUKIA B CBSI3U C
PEKOHCTPYKIIHEH YCIIOBUII OOMTaHMSA Ha HEH NEepBOOBITHBIX TPYII JIIOAEH B (QuHaie maneonuTa. Brepsrie
apxeoJioTHYecKue paboThl 31ech ObuIM TpoBeaeHel B 1967 1. [3], B Xome paboT Ha TriIyOWHE,
MPEINONOKUTENbHO, OT 3 0 5 M B TOJIIE MNEepecHanBarOIIUXCs TIMH W CYTJIMHKOB OBUT OOHapyKeH
NAJICOTUTUIECKUN apXeoJOrHyecKuii Komiiekc. OH COCTOMT M3 HECKOJIBKHUX KYJIbTYpPHBIX T'OPHU30HTOB,
Pa3ieICHHBIX CTEPHIBHBIMH TPOCTIOSMH, YKa3bIBAIOIIMMH Ha PEKUM OOMTAaHHS Ha CTOSHKE — C KOPOTKHMU
nepepbiBaMHi. ApXeolorniyeckue padoThl HOCHIM Pa3BebIBATENbHBIN XapakTep, TOYHOIO OIHCAHUS
cTpaturpaduu paspesa U NpearoIKeHUH 0 pexxume (pyHKIIMOHUPOBAHUS apXEO0JI0rHYECKOT0 KOMIUIEKCa HE
Obu10. B nanbHeiieM paOoThl OBUIM MPOIOJIKEHBI [5], TaHHBIC 00 OTJIOKEHHUSIX, BMEIIAIOIINX KYJIbTYPHBIC
TOPU30HTHI, OBLTH YTOYHEHBI U JOMOIHEHBI. BBITO YCTaHOBIEHO, UTO OHU 3ajeratoT Ha TiyouHe 280-320 cm
OT TIOBEPXHOCTH TPUBHI, B TOJIIE METKO3eMa, COCTOSILEr0 U3 MepecianBaroIIuXcs Cyneceil U CyrJIMHKOB, C
JIMH3aMH TI€CKa U TOPU30HTAMU ITOTPEOCHHBIX ITOYB.

Torna >xe BIepBble BO3HUK BOIIPOC O T'€HE3UCE CIOMCTOW TOJILM, TOCKOIBKY OH MOXET IOBJEYb 3a
co00# BOocCTaHOBJIGHHE KOHTEKCTOB U PEKMMOB OOMTAaHHUS HA CTOSHKE, OLIEHKY CIEIU(PHUKH XO35ICTBEHHOM
NESITEIbHOCTH  MANCOJIUTUIECKOr0 4eloBeka M T.4. CloHcTOCTh, NpPUCYIIAas OTIOXKEHUSIM TPHUBHI,
CBHUJIETENLCTBYET 00 OIpEeeNICHHBIX IUKIIaX MPU HAKOIUICHWH JaHHOTO cJiosl 100 myTeM cybalspaluu, Win
K€ C TIOMOIIBIO BOJABI MPHU NMEPHOANUECKUX pa3nuBax Mpteima. Takum oOpazoM, MOSBHINCH JIBE BEPCHUU
MPOMCXOXKIECHHS CIIOMCTON TOJILIN: AJTIOBHAJIbHAS U CyOaspabHasl.

Bnocneacteun C.M. lleitnuH omnpeneiawt TeHE3UC ITOW TONIIM KaK aJuTroBHANbHBIN: «Teppaca u
HEBBICOKAs [[FOHA, HAJIOKEHHAs! Ha He€, ObUIM BOBJICYECHBI B TIOJIOBOJHBIN PEXUM (CIOUCTHIE NIECKU U CYIIECH
ciosi 7). 3aTeM B YCIOBHSIX MMOXOJIO/IaHMS JIFOHA BHOBB CTalla 3aTariuBaThes (Ciioit 5 paspesa) ...» [12, €.61].
C.M. Lle#iTnuH cymTtaj, 4To 3aTOIJICHUE JAHHOTO y4acTKa ObLIO MPUUWHOW CE30HHOIO TMOCEIICHUS CTOSHKH
noaeMu [4].

OnHako B yKa3aHHBIX U B Oojiee MO3JHUX PabOTax MOXKHO BCTPETHTh Pa3iIMUYHBIE PEKOHCTPYKIIMU
YCIIOBHUH M PEKMMOB OOMTaHMsI YeJIOBEKA HAa CTOSIHKE. B OHMX MCTOYHMKAX COAEPIKaTCs BHIBOJBI O TOM, YTO
4eJIOBEK oOuTall 37IeCh B OCEHHHH NEpuoJ, B IPYyruxX — B 3UMHHMH. BcTpeuaroTcs yTBEp>KACHUS, YTO JIOIU
MIPUXOJIMJIM CIOJIa B HanboJiee OjaronpusTHbie roel [4] u T.4. JlaHHbIle MPOTHBOpEUrs MOOYIHIIN aBTOPOB K
JETAILHOMY TeoapXxeosiorndeckoMy usydeHuro YepHoosepckoil rpusbl. Ha mporsmkennn 2013-2019 rr.
aBTOpaMu OBbUTH COOpaHbl W TPOAHAIM3UPOBAHBI MaTEpUANILI T'e€OMOP(OIIOTUYECKUX, TEOJOTHYECKHX,
apXEOJIOTUYECKUX UCCIIEJOBAHMIA, IPOBECHBI MOJIEBBIE U JIA0OPAaTOPHbIE PadOTHI.

YepHoo3epckas TpHBa PacloiokeHa B FOKHOW yacTu 3amagHo-CHOMpCKOM paBHUHBI, B Ipenesiax
neBoOepexbs AOJIMHHOTO Komruiekca p. Mprteim, B ero HiwkHeM TeueHun (Caprarckoe [lpuupteimbe).
[eorpaduueckue KOOPAMHATH BepUIMHBI Ipubbl: 55°45°c.umr., 74°00’s.1. Jonuua HpTelia Ha BOCTOKE
rpaHnuuT ¢ HIKHEMpTHINICKON 03epHO-aJIIOBUAIBHON pPaBHUHON CpPEIHEIICHCTOLEHOBOTO BO3pacTa, ¢
abcomotHbIME BbicoTaMu 100—120 M, oTHOCHTEIBHBIE BBICOTHI He mpeBbimaroT 20 M. PaBHUHA crokeHa B
OCHOBaHUH IMECKaMH, B KpOBJIE TJIMHAMH (CY3TyHCKasi CBHTa) OOILIe MOIIHOCTBIO 10 25 M. CBepxy cBUTa
nepeKppiTa 2—3-MeTPOBOH TOJIIIEH MOKPOBHBIX CYTJIHHKOB U COBpEeMEHHBIX TopdsiHukoB [8].
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AGCOIIIOTHBIE BBICOTHI TIOBEPXHOCTHU B palioHe apXeoI0ru4ecKoro naMsaTHIUKa U3MEHSI0TCA oT 62,5 M
(ype3 Bombl p. UpTeim) mo 76 M (BepmmHa YepHOO3EepCKOM TPHUBBI) B 30HE MPOBEACHUS padOT (COTIIAcHO
HOBBIM nostydeHHbIM 1aHHBIM CK 95 BCB). YBenuuenue BBICOT IPOUCXOIUT C FOT0-BOCTOKA Ha CEBEPO-3amal,
oT pycia p. UpThil K CKIIOHY MeXAYypeuHON HUKHEUPTHIICKON paBHUHBI.

Honuna HWpTteima cocToMT W3 TOWMBI M HaAMONMEHHBIX Teppac, KOTOPBIX Ha JeBoOepexbe
HACUUTHIBACTCSl YeThIpe. AJITIOBHAJBHBIE TEPPacOBbIE OTIOXKEHUS MPEACTABISIOT COOOH TECKH pa3HOM
3€PHHUCTOCTH, CyNecH, CYTIMHKU. C MOBEPXHOCTH OHU MOBCEMECTHO NMEPEKPBITH Cy0aspaIbHBIMU OCaIKaMHU
— JIECCOBHJIHBIMM CYyNECAMH W CYIVIMHKaMu. YepHoo3epckas TIpuBa 3aHUMAeT IOBEPXHOCTh IEpPBOU
HaAIIOMMEHHO Teppackl, a TOUHee, ee HeOOIBILIOr0 OCTaHLIA, BO3BBIIIAIOIIETOCS Hal IOBEPXHOCTHIO BBICOKON
noiimMel. ['eoMopdornoruyeckne TpaHuIbl MEKAY MONMON M HU3KMMHU TeppacamMu B paiioHe UepHoo3epbs
BBIpa)KEHBI €J1a00, MOCKOJIBKY OTHOCUTEIIHLHBIE BBICOTHI OTACIBHBIX JIEMEHTOB penbeda 31ech HeOOobIINe, He
IIPEBBIIAIOT 5—7 M, OHU B HECKOJIBKO JIECATKOB U JaK€ COTEH pa3 MEHbIIIE, YeM IIUpHHA IOWMBI U Teppac (10
2-2,5 xM). Kpome Toro, ammoBHanbHbIC OTIOKEHHS MOBCEMECTHO MEPEKPHITHI IUIAIOM CyOa’pallbHBIX
00pa3oBaHUl, MOIIHOCTh KOTOPBIX, B CPEIHEM, COCTABISIET MEPBbIE METPHI. PhIXJIbIE OTIOXKEHUS HONUMBI U
HaAIMOWMEHHBIX Teppac, MEPEKPBITHIE CyOaspanbHBIMU OCaJAKaMuU, 00pa3yloT IUIaBHbIE, CIIIaXKEHHbIE OPOBKH,
YTO TaKKe 3aTPyAHAET MPOBENCHUE TPAHUIl MEXAY OTACIbHBIMU 3JIEMEHTaMH JIOJIMHBL TIiaTenbHbINd
MOpGOJIOrHYECKUH aHallu3, THIICOMETPUYECKOEe NPOQUIMPOBAaHHE M JEMU(PPUPOBAHHE KOCMHYECKHX
CHMMKOB IO3BOJIMJIM aBTOpaM OTHECTH IOBEPXHOCTb, Ha KOTOpOW chopMHpOBanach IpuBa, K IEPBOH
HaamoimMeHHoH Teppace [10]. MomHOCTh ammoBUs AaHHOW Teppachl coctaBmsier 10-15 M, coctaB ero
[IE€CYaHO-aJIeBPUTOBO-TJIMHUCTBIN C BKJIIOYEHHWEM MEIKOI'O TI'paBusi, BO3PACT MO3IHEHEOMJIEHCTOLCHOBBIN.
CBepxy Ha aJUTIOBUU 3ajieraioT 0ojiee MOJIOJbIC OTJIOKEHUS Pa3HOrO T'eHe3uca, K KOTOPhIM, B YAaCTHOCTH,
MIPUHAUIKUT YepHoOo3epckass TpuBa — CyOa’paibHBI KOMIUIEKC, CIIOKCHHBIA, MO BCEH BUAMMOCTH,
J0JIOBBIMHU OCaJKaMHU.

Mopdonorndyeckn YepHoo3epckasi TpUBa — 3TO YAJMHEHHBIH XOJIM, OPHUEHTHPOBAHHBIH Ha CEBEpO-
BOCTOK M PacCIIOJIOKEHHBIN HEMoCpeACTBeHHO Y OpoBkHU Teppackl. C.M. LleHTnuH Tak ompenenun pa3Mepsl
rpuBBL: AnuHA 225 M, mupuHa 50 M [12]. ABTOpPEI HecneaoBay OoJiee OOIIMPHBINA Y4aCTOK, 3aXBaTHIBAIOIINI
700 m B mmuay u 150 M B mmpuny [10]. [loBepXHOCTH TpWBHI ObUIa CHIBHO AepOpMHpOBaHA TPHU
apXeoJIOTHYECKHUX PACKOIKaX, I03TOMY B HACTOSIIEE BPEMs ONPENENUTh €€ TOYHbIE TIAHOBBIE OYEPTaHUS
BechbMa 3aTpyAHUTeNbHO. Hanbosee BoimyKIias, 1oro-3anaiHasi 4acTh TPUBbI BO3BHIIIACTCS B HACTOSIIIEE BPEMSI
Ha/l TOBEPXHOCTBIO TEPPachl Ha BBICOTY OKOJIO 2—3 M, OJHAKO CJIEAYET YUUTHIBATh, YTO BEpIIMHHAS YaCTh
TpUBBl ObUIAa Ccpe3aHa TpH apxeojormueckux padorax Ha 1,5-2 M (puc. 1). CKIOHBI TPHBHI PeE3KO
aCMMETPHUYHBL: CeBEpO-3alaJHbli CKJIIOH 0ojiee MOJIOTUH, a Ioro-BOCTOUYHBIN, 00palieHHbIN K peke, Oomnee
KpPYTOH M MEPEXOAUT B YCTYIl HAAIONMEHHON TEPPaCHI.

I'eonmoruueckoe cTpoeHre TONIIM OBUIO M3YYEHO aBTOpaMH BO BpeMs MojeBbIX padoT 2015-2019 rr.
Bouin  3amokeHBl apXEOJIOTMYECKME PACKOMbI, ONMCaH pa3pe3 OTIOKEHWH TIPUBBI, COCTAaBIICHBI
JUTOJIOTUYECKUE KOJIOHKH, OTOOpaHbl 0O0paslibl, MOJYYEHbI HOBBIE PE3YJNbTaThl PAAHOYTIIEPOTHOTO
narupoBanusa. OOpasupl, B3ATHIE M3 CJOS, B KOTOPOM OOHapYXEH NaJCONUTHYECKHH apXeoJIOrHYecKuil
KOMIUIEKC, naTupoBanbl Bpemenem 10,5-10,9 teic. n.H. [1,6].

OTH pe3ybTaThl COMOCTABIIEHbI ¢ pa3pe3oM oTioxenuin C.M. Lledtiauna (puc. 1) mast Toro, 4ToObI
MIPOAHAIM3UPOBATH CTPOESHUE ONTMCAHHON UM TOJIIIM U MONBITATHCS OTBETUTH HA BOMIPOC: 3JIMBAJIACH JIU TPHUBA
M1aBOJIKOBBIMH BOJIaMH B TIEPHO]T OOMTaHUS Ha HEH MaJIeoIMTHIECKOTO YeJIoBeKa Witk HeT? J[pyrumu ciioBamu,
ABIISIFOTCS JIM OTJIOKEHHUS TPYBBI, BMEIAIOINE KYJIbTYPHBIE TOPU30HTHI, AJUTIOBUAIBHBIMHI WM MOTYT UMETh
Ipyroi rene3uc?
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Pucynoxk 1 — CormocTapiieHHE JTUTOJIOTHYECKUX KOJIOHOK UepHoo3epckol rpuBsl, 1o [3,5,12,13]

OT1noKeHus, TOACTWIAIONINE KYJIbTYPHBIM TOPU30HT (ClIOM 6 M HIKE), OTHOCATCS KO BpPEMEHH
repexoJia OT CapTaHCKOTro Mo3aHeNneHUKOBbs (13—10,6 Thic. JeT Ha3am) K TONOIEeHY. B 310 BpeMs Ha rore
3anagnoit Cubupu rocnoCTBOBAJ CyX0i U X0JIOAHBIN KiuMaT. CpeHue TeMIIepaTyphl HIOJS U SIHBAPSI B 3TOT
mepro,T OBITM HIKE COBPeMEHHBIX Ha 10° U Gojiee, a KOMMUECTBO ocaakoB Menbine Ha 150-200 mm [9]. B
TaKUX YCJIOBHAX (OPMHUPOBANMCH JaHAWA(PTBl TYHIPHl M JIECOTYHAPHI, PAa3BUTHE MOIYYWIH
MHOTOJIETHEMEp3Jible Topoabl. ['paHniia pacnpocTpaHeHUs] MHOTOJIETHEMEP3JIbIX TOPOA MPOXOIMIIA HXKHEE
MCCIIeIyeMOro paiioHa, MpUOIM3UTEIbHO, Ha MHPOTe 0K0JI0 50° c.ur. [7, €. 172]. B ocamkax 3Toro Bo3pacrta
3aMETHBI CJIEZBl MOPO3HBIX IPOLECCOB, CAMU MOPOABI MPEACTABISIOT COO0M TOJIIY JIECCOBUIHBIX MOPOL,
(OpMHPOBaBLIYIOCST B NEPUIIIIIMAIBHBIX YCIOBUSX: JKEITO-CEPblE M IKENTO-KOPUYHEBBIE PBHIXJIbIE
HEIUTACTUYHbIE CYMECH W CYIJIMHKH HECJIIOMCTble WM CIab00BOJHUCTO-CIIONCTbIE, C TMPHU3HAKAMHU
KapOOHaTH3alMH, ICEBAOMOP(}HO3aMH IO MOPO300OHHBIM TPELIUHAM.

B mnocnenyroomuii npebopeanbHbiii nepuoj rosorena (10,3-9,2 Teic. JieT Ha3aa) MPOUCKOIMIN
MHOT'OKpaTHBIE M OBICTPOTEUHBIE CMEHBI KJIMMaTa. B ero xosoaHsle U cyxue (pa3bl HaKaIUIMBAINCh JIECCOBBIE
OTJIOKEHUS], TEIJIbIE U BIIAXKHBIE (a3bl ObUTH CBA3aHBI C 00pa3oBaHUEM NOYB. TakuM 00pa3oM, B OTIIOKEHHUSX
UepHOO3epCKOW TPUBHI HAKAIUIMBAJINCH UYEPEAYIOIIUECS CIOW JIECCOBHAHBIX TIOPOJ, M TOPHU3OHTHI
norpeOeHHBIX TI04B (citon 5-1).

C.M. Ie#itiua omuchiBal YepHOO3EpPCKYIO TPUBY Kak JIOHY, CHOPMHPOBAHHYIO Ha IMOBEPXHOCTH
HaAMOWMEHHON Teppachl. OH CYHUTAJ, YTO BIIOCIEACTBHUH, BO BPEMs BHICOKHX ITAaBOJKOB VpThimia, 3Ta I0HA
Obula BpeMEHHO BOBJICUEHA B TOJIOBOJHBIN peXUM. DTOT BBIBOJ CAEJAaH HA OCHOBAaHUHM OTHECEHHS CJIOEB,
MOICTUNIAIONINX ¥ TIEPEKPHIBAIONINX IMaJCOTUTHYECKH KyIbTypHBIH Topu3oHT (ciou 5 m 7, mo C.M.
Heittnuny, puc. 1), K aJUIIOBHAJIbHBIM OTJIOXKEHUsIM, (OPMHUPYIOIIMMCS BO BpeMsl NaBOJIKOB. BbIBog
0asupyeTcs Ha BBIABJICHHON XapaKTEPHOW I aJUTFOBHUS CJIOMCTOCTU B 3THUX OTiIoKeHusX. [11;12]. Onnako
3TOTO HEJIOCTATOYHO JUIS OJTHO3HAYHOT'O BBIBOJIA O TEHE3HCE ATHX 0CaIKOB. CIIOMCTOCTh MOXKET OBITh TaKKe
[IPHCYILA 0J0BBIM, B TOM YHCJIE, TIOHHBIM OCaIKaM.
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OTnokeHHs, B KOTOPBIX 3aKIIOYEH KyIbTYpHBIA CJOH, WPEACTABIAIOT COOOH  PBIXIYIO
HECIIEMEHTHPOBAHHYIO TTecYaHO-aneBpuToBYyIio Tonmty. C.M. IlernuHa onmceiBaeT ux Tak (cimoit 7): «llecku u
CYIIECH OXPHUCTO-CEphIe, Cephle, KEATOBAThIE BOJIHUCTO- M TOPH30HTAILHO-CIOUCTHIE, HE BBIACP)KaHHBIE T10
MOIIIHOCTH, TIEPEMEeXAIOINecss MeXay co00i M TOCTEeNeHHO CMEHSIoUe Apyr Apyra. Mecramu
HAOJIOAAI0TCS TYMYCOBBIE ISITHA, BKITIOUSHHSI KApOOHATHOTO BEIIESCTBAY.

B paspese, omucannom B 2018 1. U.B. Illmunr, T.A. TopOyHoBo# [13], BBIABICHO 3alieraHue Ha
COOTBETCTBYIOIIEH TIIyOWHE MEepecIanBarOIINXCs TECKOB, CyIecell M CYTIMHKOB JKEITO-KOPUYHEBOTO WU
Ceporo OTTEHKOB C y4yacTKaMHu KapOOHATU3aIlK U TYMYCHPOBaHHBIMU Tpocioiikamu (ciou 8,7,6).

ITo JI.H. borBuHKMHOM [2], CIIONCTOCTh HEPEAKO HAOIIOASTCS B NIOHHBIX Teckax. OHa MPOSBISCTCS B
BUZ€ HEOOJBIIOTO HM3MEHEHHS TPaHyJIOMETPUYECKOrO COCTaBa, IUIOTHOCTU CJIOHKOB, JKENE3MCTBIX MU
T'YMYCOBBIX TIPOCJIOEK, HaJeTOB KapOOHATOB, cosiell. CIOMCTOCTh B AIOHHBIX OCaJKaX MOXET OBbITb KOocasl U
BOJIHHCTAs, MOIITHOCTh €€ W3MEHYHBas, TPAHUIIBI MIPSIMbIE WM W30THYTHIE. MOITHOCTH CIIOMKOB — OT JOJeH
MUJITUMETPA 10 TIEPBBIX CAHTUMETPOB.

[To MmHEeHHIO aBTOPOB, UepHOO3EepCKasi TprBa MOXKET OBITH IETHMKOM CIIOKEHA JIECCOBUTHBIMHU J0JIOBBIMHU
OTIIOKEHUSAMH, TIEPECTANBAIOIINMUCS TTOTPEOCHHBIMH TOYBEHHBIMH TOPU30HTAMHU. MOXKHO TPEATIONOKHTD,
yro cion 8 u 3 (ananoru BeaeneHHbIX C.M. LleHTnuHbIM crioeB 5 1 7) Takke BBIIOJIHEHBI CyOa’panbHBIMU
ocagKkaMH, a 3HAYWT, TPUBA Ha MPOTSHKEHHUU IMO3AHETO IUIEHCTOICHA-TONIOIeHa He 3aIMBaliacCh BOIOH. JTO
MPEANOIOKEHUE OCHOBBIBACTCS HAa BBIABICHHBIX B ciosx 3 u 8 (orHecennbix C.M. LledTnuHbIM K
MaBOJIOYHBIM OTJIOKEHHUSIM) IIPU3HAKAX JIECCOBUIHBIX CYTIIMHKOB U CyIecei, a MIMEHHO:

1. OObr4Hast mnsl NECCOBUAHBIX OTIIOXKEHHH KENToBaTo-cepasi (TayieBasi) okpacka, oOycIOBIIEHHAs
XMUMUYECKAM BBIBETPHBAHUEM JKEIE30COACPKAIINX MHUHEPATIOB W OKpallMBaHUEM THAPOOKHCIAMH XKele3a
3épeH KBapla ¥ TOJEBOrO IMara, KOTOpPhIE PAaBHOMEPHO pacIpeleleHbl B Teckax Orjaromaps ux
MEePEBEUBAHUIO.

2. CocraB OTJIOKCHHWH: IECUYaHO-AJICBPUTOBbIE W TIECYAHO-TIMHHUCTBIE CMECH — TMECKH, CYIECH,
CYTJIMHKH.

3. Hanuuue cienoB kapOoOHATH3aLUK: OeNechlil HaeT, KapOOHATHBIE KOHKPEINH, CTSHKCHUSI.

4. CTpyKTYpHO-TEKCTypHBIE OCOOCHHOCTH: OJTHOPOJTHOCTH OTJIOXKEHHIA, OTCYTCTBHE PE3KUX T'PAHHUII,
Han4ue cnaboil BOTHUCTON CIIOUCTOCTH, JIMH3 MECKa, TOPUCTOCTH, IPUCYTCTBUE ITyCTOT B BHJIE KOPHEXO/IOB
U CIIEJIOB 3eMJIEPOEB, CIeIbl KPHOTEHHBIX Je(OopMaIlnii.

5. Mopdonornyeckue ocobeHHOCTH UepHOO03epCKOi TPUBBHI, THUTTMYHBIE [T S0JIOBBIX JIFOH: Y/UTHHEHHAS
¢)0pMa, TUIMUYHBIC PasMEpPbl, ACUMMCETPHUYHBLIC CKJIOHbI, HaJIMYMWC aHAJIOTHYHBIX q)OpM Ha COCCOAHUX
reoMop(OIOTUIECKUX YPOBHSIX.

JlJ1 OKOHYATENBHOTO PelIeHHs BOIPOCca O TeHE3UCe OTIOKEHU UepHO03epCKoil TPUBBI HEOOXOUMO
JanpHellee ee M3y4eHne METOAaMHU TPaHYJIOMETPHUECKOT0 M MHHEPaJOrHYeCKOTO aHAU30B, JETaTbHOE
rccieoBanne (PU3UKO-MEXaHUYECKHMX U MHUKPOMOP(OIOTHYECKUX CBONCTB OTJIOXEHHA, BOCCTaHOBIICHUE
oOelt maneoreorpadguueckoil 00CTaHOBKHU paiioHa padorT.
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PEJBE® 3AIIATHO-CUBUPCKOMN PABHUHBI: B3TJISA UEPE3 IIPU3MY
roMOMOP®U3MA U U3OMOPOPU3MA

A.B. Ilo30ousaxos
Hucmumym monumopunea xiumamuveckux u sxonoauyeckux cucmem CO PAH,
Hayuonanvuwiii uccnedosamenvcxuil Tomckuii 2ocyoapcmeentwlii yHugepcumem, 2. Tomck, Poccus

Annomayus. Ilouck ¥ pacKpbelTHE  3aKOHOMEPHOCTeH reoMop(OJMHAMUKM Ha  OCHOBE
Mopomornueckoro aHanmmza (roMoMopdu3Ma) TPUBOAAT K OMMOOYHBIM BbIBOAaM. [l oOBscHeHHS
MPOUCXOXKICHHS TPSIOBO-IOKOMHHOTO peibeda Ha OCHOBE METOJOB TOMOMOp(H3Ma MNPEIOKEHBI IISTh
MOCTYJIMPYEMBIX ~ THIOTE3:  (DIIOBUATIBHO-TIISIMAIBHBINA, —aAJTIOBUAIBHO-aKKYMYJISITUBHBIN,  30JIOBBIM,
IPaBHTAIMOHHOM TEKTOHUKH W KOCMOTEHHBIA. A ¢ TO3unuii n3oMopdusmMa (o MoppoMeTpuu, TEKCType H
CTPYKTYpEe KOPEJUISTHBIX OTJIOKEHHH M Tp.) TPSAOBO-IOKOMHHBIA penbed HMMeeT J0JOBBI TEHE3UC H
JUTMTENTBHYIO HCTOPHIO (hOPMHUPOBAHUSL.

Kniouegvie crosa: KOHBEPreHTHAs CJIOMCTOCTD, 1e(IIsANNs, aIeBPUTOBBIE CYTTIMHKY, TIeCYaHas Ipsja.

RELIEF OF THE WEST SIBERIAN PLAIN: A VIEW THROUGH THE PRISM OF
HOMOMORPHISM AND ISOMORPHISM

A.V. Pozdnyakov
Institute of monitoring of climatic and ecological systems SB RAS, National Research Tomsk State
University, Tomsk, Russia

Annotation. Attempts to explain regularities in geomorphodynamic activity based solely on
morphological analysis (homomorphism) tend to provoke erroneous conclusions and misinterpretations. To
elucidate the formation of ridge-runnel systems, homomorphism has five widely accepted hypotheses to offer,
those are: fluvioglacial, alluvial, eolian, cosmogenic, and the theory of gravity tectonics. Isomorphic approach
(morphometry, surface structure, and correlative conformity) suggests, however, that ridge-runnel systems are
of eolian nature and were formed over a prolonged period of time.

Keywords: lamina convergence, wind erosion, silt loam, sand ridge.

I'ene3uc, mpuyYMHbI U YCIOBUS 00Pa30BaHMs MPOTSHKEHHBIX JICHUAMEHTOIOAOOHBIX JICHTOUHBIX TP B
10kHOM 4vactu 3amagHo-Cubupckoii paBuuHbl (bapabuncko-YanoBckuil, IlpunmmMckuii 1 np. rpsgoBbie
KOMIUIEKCHI) HE ONpeIeNieHbl A0 cero BpeMeHH. [IpeanokeHO HECKOJIBKO MOCTYIUPYEMBIX THIIOTES:
ALTIOBHANBHO-akKyMyIisiTuBHas [10], s0moBas [3; 5; 9], rpaButanimoHHO-TeKTOHMYeCKas [ 14], guroBranbHO-
ranuanbHas [8] n kocmorensas [15; 16]. Onan uccnenoBarenu [10] xkaTeropuvecku OTBEPrayid 30JOBBIH
TeHe3UC Tpsl, Tojaras, 4TO OHH HMEIOT APO3MOHHO-aKKyMYIATHBHOE IPOUCXOXJACHUE; ApPYTHe XKe
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000CHOBBIBAJIN 00pa30BaHKE IPSIOBO-I0KONHHOTO penbeda e IIIMOHHO-aKKYMYISTHBHBIMH IIPOIICCCAMH.
Omnpenensiolyto poib B CYXIEHHUSAX HIpaja OTMedaeMas BCEMH HCCIENOBaTEeISIMU HCKIIOYUTENIbHAS
BBIIEP)KAHHOCTh HAIpPAaBJIEHUS TPUB, MOYTH Teojie3udecKas TOYHOCTh, C KOTOPOH T'PHUBBI YJIOKEHBI Ha
MMOBEPXHOCTH 3emud. | TyOOoKwii HAaydyHBIH aHATN3 3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO pPacIpe/eeHus
rpsa Obut mpoBeaeH [.H. ®uankoseim [14]. MM ycTaHOBIEHBI M KOJMYECTBEHHO OXapaKTEPHU30BaHbI
COOTHOUIEHHUS NPOTSDKEHHOCTH TIpAl M HMX a3sUMYTalbHOH OpPHMEHTHPOBKH, CO CpPEIHEKBaIPaTUYECKON
omubKkoi uzmepennii +1,6 — 2.3°. Kpome Toro, Obli1a ycTaHOBJICHA PABHOCTB IJIOMIAJICH TIPS/ U MEKIPSIOBBIX
noHwxkeHuil. J[.A. duankos caenan BbIBOJ, YTO «... HU BOJHBIEC, HU D0JOBbIE MPOLECCH HE MOTJIM CO3/1aTh
MEXaHHU3M, CIIOCOOHBIM C TakOW TOYHOCTBIO MOJENIUPOBATH penbed IO HaNpaBICHHUIO AJIMHHBIX OCEH
npoctupanus rpsmy [14, c. 12]. ABrop yOexneH, 4To cuibl, co3iaBiue YanoBcko-bapaOuHckuii aHcaMOITb
IpsJ, HaJI0 UCKAaTh B T€OTEKTOHMUYECKUX MpoLeccax.

CymiecTByeT U HMHasl TOYKa 3PEHUs], COTJIACHO KOTOPOH OIpeessoliee 3HaueHne B (popMupoBaHuu
IPAAOBO-JIOKOMHHBIX KOMILIEKCOB HMeNH MIPOLIECCHI, HEINOCPEICTBEHHO CBSI3aHHBIC c
«MPAHCKOHMUHEHMATbHLIMU cucmemMamu kamacmpoguueckux nomokoey [8]. Ilo maenuto M.I'. I'pocBanbna,
«...MPAMOJIMHEHHBIE TOJMHHBIE (POPMBI CO3AAIOTCSI HE TOJIBKO BETPOM U TEKTOHUKOM, HO TaKKe MOTOKAMH
BBICOKOI MOIIHOCTHY, YTO CBSI3aHO C O0OPa30BaAHUEM U MOCIIEAYIOIIUM MTPOPHIBOM JIEIOBO-IIOIIPYIHBIX 03€P.

B paszssle rogpl, npoBoauBIIHe necaenoBanus renesrca rpus M. A. Bonkos u C.I1. KazeMuH cBSA3BIBAIOT
ux oOpasoBaHHe (TaK XK€, KaK W TEHE3HC IPAIO0BO-I0KOMHHOrO penbeda B [Ipukacnuu) ¢ 30JI0BBIMH
MpolleccaMu W JIECCOBOM akkymymsimued S5; 9] B amoxm apummzanmu (~21-14 ThIC. 7eT Hazan),
COIIPOBOXIABIINECS PA3BUTHUEM 30JIOBBIX IPOLIECCOB, apEHON NESTEIBHOCTH KOTOPHIX Obla MOBEPXHOCTH
JHHIIA, OCBOOOXKICHHAS OT 3aTOIuIeHWs MaHcuiickuM MopeM. K 3ToMy CyXAEHUIO CUMTaeM BaKHBIM
no0aBUTh aHanWTH4YecKuil BEIBON A.A. Bemmuko [4], mo pe3ynapTaraM paguoyTIepONHBIX OIpeneIeHuN
BpeMeHU (POpMHUpPOBaHHMs JaHAMA(PTOB KOTOPOrO YCTaHOBIEHO, uTo 11 —10 THIC. €T Ha3an B 3amaxHoun
Cubupu KpHOapHUIHOE OMYCTHIHHBAHHE C Pa3BUTHUEM DOJIOBBIX IIPOILIECCOB 3aKOHYMIOCH HACTYIUIEHHEM
00J10T000pa30BaTENHHBIX TIPOIIECCOB.

Crenpl KpHOAPUAHOW STIOXU HETABHO YCTAHOBJICHBI U B Pa3IMYHBIX YacTsx B Bocrounoit Cubupu [6].
[lo muennto A.A. 'anmanuHa, 3070BbIe (OPMBI penbeda Pa3sIuIHON MOP(POCKYIBITYPHOU MOJH(PUKAIIH
UMEIOT pacrpocTpaneHue Ha Oojee yem 60% Teppuropun meHTpaibHOM dacTu Sxytuu. U 3mech 30710BbBIH
penbed TMpeACTaBiIeH OpPUEHTUPOBAHHBIMU TIpsgamMyd (TaK WHAYe Ha3bIBACTCS TPSIOBO-JIOKOMHHBIN
e QIIIMOHHO-aKKyMYJIITUBHBIN penbed). U3omMopdHOii Komuei rpsiioBo-10KOMHHOTO KOMIUIEKca 3aaiHo-
CubupcKkoi paBHUHBI SIBISieTCS AC(PISIMOHHO-aKKYMYJIATUBHAsL TMOBEPXHOCTh Teppac p. JIeHsl, rpsaoBo-
JIOXOWHHBIN 00BN penbed) Ha BOXOpa3AEibHBIX MOBEpXHOCTSAX pek Jlensl m Bumrost u ap., rae, mo
pe3yibpTaTaM HCCIEIOBAaHUSl aBTOpa, NPOLECC aKTHUBHOM Ae(IISIMOHHO-aKKyMYJIATUBHON IesTEIbHOCTH
3akoHunyics 10-12 Teic. met Hazax [13].

CoBceM HeJaBHO MOSBIIIMCH MTyOJIMKALINK KOJUIEKTHBA aBTOPOB [1; 2], B KOTOPHIX B MOCTYJIMPOBAHHOM
1 B TIPEATIOJIOKUTENHHOM opMax BEICKa3aHbI IBE IPOTHUBOIIOJIOKHBIE TOUKH 3peHus. B o1HOM, onupatorerics
Ha unen M.I'. I'pocBanbna [8] o ¢moBranbHO-KaTACTPOPUUECKOM TPOUCXOKACHUN TPSIOBO-I0KOUHHOTO
penbeda BO BCeX M3BECTHBIX pailloHax MX pacmpocTpaHeHus B mpedenax Poccum, rumoreza o0 3010BOM
MIPOVMCXOKICHUH CIIATAIOIINX TPUBEI OTJIOKESHUH CTAaBUTCS IO cOMHEHHe [ 15, . 8] m oTMedaeTcs, 9TO TOIBKO
MTOKPOBHBIE JIECCOBBIE CYTIIMHKH, UMEIOIUE IIMPOKOE PacpOCTPpaHEHNE HAa pacCMAaTPUBAEMON TEPPUTOPUH,
SBIISIIOTCS D0JIOBBIMH. A COTJIACHO JPYyToii [2], yTBepKaaeTcs, 4To, MOCKoiabKy Ka3aHieBckas rpuBa, «... KaK
1 BCE OCTaJbHBIE, CII0KEHA J0JIOBBIMU OCAJIKaMH...», U OHa c(hOpMUpPOBaIach MO BO3AEHCTBHEM OOKOBOTO
BETpa, HAIPABIEHHOIO C CEBEP-CEBEPO-3alajia Ha IOr-IOr0-BOCTOK», CIENOBATENBHO, «...TPUBBI SIBIAIOTCA
MONEePEeYHBIMA  (POPMAaMHU J0JIOBOTO pelibeda W CO3JaHbl BETpaMH CEBEPHBIX PyMOOB; COBPEMEHHBIMU
aHaJIOTaMU TPUB SIBJISIFOTCS 20JI0BBIE (POPMBI TPETHETO MOPSIIKA — Apaa, BhIJACICHHBIE U IETaJbHO ONMCAHHbIE
B Caxape» [1, c. 95].

Kparkuii 0030p MHEHHH TIO OMNpENEeNIeHHI0 TeHe3rca MIMPOKO PaCIpOCTPAHEHHOTO HAa TEPPUTOPUHU
Poccun m papyrux pervoHax 3emMid TpsIOBO-JIOKOWHHOIO KOMIUIEKCA IMPEACTaBiIsgeT yOenuTeabHoe
JI0Ka3aTeNIbCTBO HECOCTOSTEIBHOCTH IPUMEHEHUSI TSI OTHX IIeJieilt ToMOMOP(OIOTHUECKUX METOIOB. [ eHe3nc
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OJTHHX M TeX ke GopM penbeda oObICHIETCS, TO KaK (IFOBHATBHBIN TOJHKO ITOTOMY, YTO OHH ITOXOXKH Ha
peYHbIe TOJMUHBI; TO KaK TPaBUTAIMOHHO-TEKTOHUYECKHH, TIOTOMY YTO CMSTHE CJIO€B B CKJIAIKH CO3/IaeT
no00HyI0 GopMy; TO Kak aediaunoHHble GopMbl penbeda, CX0XKHe ¢ AIOHHO-OapXaHHBIMH LemsMu. Wnm,
YTO eImle XyKe, UX TeHE3HUC MOJCTPAaUBAETCS IMOJ COOCTBEHHYIO HEIOCTaTOYHO OOOCHOBaHHYIO Hiero [8].
BEIBOIBI HE COMPOBOXKAAIOTCS JOCTATOYHO OOOCHOBAHHBIM (DaKTHUECKHM MaTEPUAIOM, IIOJTy4YeHHE KOTOPOTO
BO3MOXHO JIMIIb HA OCHOBE XapaKTEPUCTUK TE€OJOTMYECKHX Pa3pe3OB TOJIL, CIATarolIUX TPSIbl PHIXJIBIX
oTNoKeHn. Henmp3s cyinTh 0 TeHe3nce U M0 pe3ybTaTaM HCCIIeI0OBaHMs OTIOXKEHHH C TIOMOIIBI0 OypeHus
[5; 9], mocKoNIBKY HapyllaeTcs TEKCTypa HX CJIOUCTOCTH, IO KOTOPOM TOJBKO M BO3MOXKHO HAJEKHOE
oTIpezieTieHHe TeHe3Hca.

[To TeKCTYpHO-CTPYKTYpHBIM 0COOEHHOCTSIM TPsijl (MU3yUECHBI T€OJOTUYECKUE Pa3pesbl ISTH TPsI) U UX
reoMop(oIOrnIecKkuM 0COOEHHOCTSIM, IO CTPOTOH BBIACPKAaHHOCTH MPOCTPAHCTBEHHOH oprueHTHpOoBKH (103
— CB) © mapanenbHOCTH MEXAY COOOH, M0 3HAYUTEIBHON MPOoTsHKeHHOCTH (0T 5 10 100 kM), Tpsasl HaMU
OTHECEHBI K KaTerOPHH JIMHEHHBIX MEeCYaHbIX IIOH, MOJOOHBIX celighosbim NIOHHBIM KoMIulekcam B Caxape
[11; 13]. I'maBHO# penpedooOpa3yromel CHIION BBICTYIAIH CaMOOTPAHWYHMBAIOIIMECS TaK Ha3bIBaeMbIe
cBoOOMHBIE TYypOyNeHTHBIE CTpyiHHBIE TOTOKK [12], B pe3ymbrare OEHCTBHS KOTOPBIX (POPMHPOBAIUCH
JOXOWHBI BBITYBaHUS (MEKAIOHHBIE JIOKOWHBI) W BETPOBBIC TPaJUCHTHI, HANpaBICHHBIE K CKIOHAM
OTPAaHWYMBABIINX WX JIOKOMH. B kpasx n0xkOWH, rAe, Kak clIeayeT W3 3aKOHOMEPHOCTEH NWHAMHUKH
CcaMOOTpaHUYEeHHsI CBOOOAHBIX cTpyi [12], ckopocTh BeTpa yObIBana, M MPOUCXOAMIA aKKyMYJISIHS MECKa,
JaBaBIIIast HA4aJI0 00pPa30BaHUIO TP,

dopMHupoBaHHE TPAIOBO-IIOKONHHOTO MOP(HOIUTOTEHETUIECKOTO KOMIUIEKCAa XapaKTepHU3yeTcs Kak
CaMOOPTaHU3YIOMIMKCS aBTOMOJENBHBIN Tporiecc [7] n30MOp(HOTO pa3BUTHS MapareHETHYECKH CBS3aHHBIX
J0JIOBO-aKKYMYJISTHBHBIX TPl M JeIISIIIMOHHO-ICHYIAMOHHBIX JIOKOWH. DTO 3HAYUT, YTO TPSAIAOBO-
J0XOWHHBIHN pebed B 1IeI0M, H3MEHSSICh B IPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTepPUCTUKAX, COXPAHSI CBOU
OTHOCHTEIIbHBIE MOP(HOMETPUIECKUE COOTHOIIEHHUS 110 hopme (oTHOLIeHHE TpupaiieHus BeicoThl AN(t) rpsia
K mnosnoBuHe WX MmMpuHbl AX(t)/2) W coAepKaHHIO - MO TEKCType CJIOMCTOCTH OTJIOKCHHH W WX
IPaHyJIOMETPHUECKON M MUHEpajIoruueckoi muddepeHuuanui. TakuM o0pa3oM, Tpsa0BO-TOXKOUHHBIN
KoMIutekc 3anagHo-CuOUpPCKO paBHUHBI CO3MaH AeIaueil U 50J0BON aKKyMYISIUEH, ¢ ToCenyromen
MOJICTTUPOBKOM a0pa3MOHHO-aKKYMYJIATUBHBIMU Tiporieccamu. [loctynupoBaBmuecs M.I'. I'poccBanibiom u
€ro eJIMHOMBINIICHHUKaMU [8] Wen o TpaHIUO3HBIX KaTacTpO(pUUECKUX MaBOJAKaX, (OPMUPOBABIIUXCS B
pe3ynbTaTe TpOphIBa JEIHWKOBHIX IJIOTHH B TpefeNiaX CeBepHOW dacTH 3amagHo-CHOMpCKON paBHUHEL,
SIBIISIIOTCS HE0OOCHOBaHHBIMH. (DOpMUpOBaHHME TPSIOBOTO KOMILIEKCAa MPOM30LLIO B TMEPBOH IMOJIOBHHE
paHHEro ToJIONeHa M OBUIO TPENONpeNeNieH0 Pe3KOH CMEHOW 3KOJOTHYECKOH CHUTyalluiH, OOYCIOBUBIIEH
MMPAKTUYECKNA TOTAIFHOE YHUYTOXKEHHE PACTUTEIHHOrO IMOKPOBA M OOHaXEHHE 03€PHO-MOPCKUX IMECYaHO-
aJIeBPUTO-TIETUTOBBIX OCATKOB.
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OCOBEHHOCTH PA3ZBUTHS OITOJ3HEBOT'O TPOLHECCA HUKHET'O TEYEHU A

P. CYPBI
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Aunomayus. PaccMOTpeHbl 0COOEHHOCTH OIIOJI3HEBOTO IIPOLIECCa HA TEPPUTOPUM HUKHEIO TEUEHHS
pexu Cypa. [IpuBeeHa XxapakTeprcTHKa MPUPOIHBIX (aKTOPOB (GOPMUPOBAHHUS M AKTHBU3AI[HH OTTOJI3HEBOTO
CKJIOHA IIPY MPOEKTUPOBAHUH HOBOH >KEJIE3HOW TOPOTH.

Knioueswie cnosa:. CKI0H, OM0JI3€HB, TIOBEPXHOCTh CKOJIBXKEHUS, TPYHTOBBIE BOJIBI.

FEATURES OF THE DEVELOPMENT OF THE LANDSLIDE PROCESS OF THE
LOWER REACHES OF THE SURA RIVER

A.V. Sakharovsky, L.A. Strokova
'Sibgiprotrans, Novosibirsk, ?National research Tomsk Polytechnic University, Tomsk, Russia

Abstract. We considered the features of the landslide process in the lower reaches of the Sura river. The
characteristic of natural factors of formation and activation of the landslide slope in the design of a new railway
is given.

Keywords: slope, landslide, sliding surface, groundwater

Onon3HeBble MPOLECCHl IIUPOKO pa3BUTHI B npezenax CpenHero I10BokbsS U MOITOMY TOCTaTOYHO
JIABHO TIPHUBIIEKAIOT K cebe BHUMaHue reonoroB. Cample MepBble OMyOJIMKOBaHHBIE CBEJCHUS 00 OMOI3HSIX
peruoHa coaepxkarcs B onucanusx 3emens [1.C. [Mamnaca (1763-1773) [4]. Cnenyromumii nepuo B U3y4eHUH
OTIOJI3HEH CBsI3aH ¢ OYPHBIM TPOMBIIIUIEHHBIM pa3BuTrHeM Poccun Bo BTopoii mosoBuue XIX - Hauane XX Beka
[5]. B mocneBoeHHbIE TOBI AT M3YyUEHHSI OTIOI3HEH 3/1ech ObITH co3fanbl [ opproBckas, HuxHeBOIKCKAS,
VYbsHOBCKas OmoJi3HEBbIe cTaHMK. B pabotax [1; 2; 3] paccMOTpeHBI BOMPOCH THIH3ALUK OMOJI3HEH 110
TeHe3UCy, NCTOPUHU HX (POopMHpOBaHWA. B mocnemHue rofpl MOSBUINCH PabOTHI, CBA3AHHBIE C pacyeTaMu
YCTONYMBOCTH CKJIOHOB M OTKOCOB ITOJI KOHKPETHBIE COOPY>KEHHUS C UCIOIb30BaHUEM CIIEHUAIN3HUPOBAHHBIX
MIPOrPaMMHBIX NMPOTYKTOB [6].
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IIpoexTupoBaHue Keae3HOM TOPOry Ha 3TOM y4acTKE C aKTUBHBIM IPOSIBIICHUEM OIOJI3HEN 3aCTaBUIIO
IIPOBECTHU 3/1€Ch CIELUAIBbHbIC HHXEHEPHO-TEOJIOrMYeCKHE PpabOoThl, YTO U IMOCIYXHUJIO MaTepUaloM AaHHOMI
pabotbl. BeUM BBITOTHEHBI CIEAYIONINE BUIBI Pa0OT: U3yUeHHE MAaTEPUAIOB PErOHATBHBIX T€0JIOTHUECKUX
(OHIOB; HH)XEHEPHO-TEOJOTMYeCcKas ChEMKa Y4YacTKa; Ieofe3udYeckrue padoThl €O CTalMOHAPHBIMU
HabmroaeHusiMK; Oypenne 26 ckBakuH riryouHoi 20-80 MeTpoB, mpoxoaka 3 myp¢oB, OIEBOE ONpeacTIeHIe
MEXaHMUYECKHX CBOMCTB TPYHTOB METOJOM cpe3a IEeNUKOB TPyHTa U IWIATOMETPOM, ONpOOOBaHHE U
nmaboparopHeie uccienoanns 350 00pa3noB rpyHTa U 5 Tpo0O BOIBL; KaMepalibHasi 00pab0TKa MaTepHaIoB U
pac4éThl yCTOWYMBOCTH CKJIOHOB B porpamme GEO5 v.18 [7].

Pe3yabTaThl ucciienoBaHuii. OmoI3HEBOI MACCHB OXBATHIBAET JIEBBIH OOPT OE3BIMSIHHOTO PYUbs IO
MPOEKTHPYEMOH Tpacce ¢ yaaleHHeM IMOTPaHn4HoM OpoBKH cpbiBa 10 170 M ot 6a3uca spo3uu. 1o kpyTuzHe
CKJIOHBI OTHOCSITCS K TIOJIOTUM Ha ONOJI3HEBBIX CTYIMEHSX, a TAKKe KPYTHIM — Ha CTEHKaX OTPHIBA.

IToBepXHOCTH CKIIOHA HE 3aJieCE€Ha, ITOKPhITA IIOYBEHHO-PACTUTENILHBIM CII0EM MOLIHOCTHIO 10 0,5 M 1
OTKpBITA Il CBOOOAHOM MHPHUIBTPAIMU aTMOC(HEPHBIX OCAIKOB H TalbIX BoJ. bimke k 6a3ucy spo3un peku
OTMEUAIOTCsI IOBEPXHOCTH, 3aPOCIINE KyCTAPHUKOM, 1 €AMHUYHBIE MOJIOJBIE AEPEBbA.

Onon3HeBOW CKJIOH JIEBOTO OOpTa OE3bIMSIHHOTO py4YbS TMPEACTaBISET COOOH JIENANCHUBHYIO
IMOBCPXHOCTDH C 4-Ms1 OCHOBHBIMH CTYHNCHAMU OIIOJIBHCBBIX TCJI, OTPAHWYCHHBIX B THIJIOBBIX HIBAX CTCHKAMHU
OTpbIBa BTOPUYHBIX OMOJ3HEH, BEICOTOH OT 2 10 6 M. Takke B Ipenesax OMoJI3HEBBIX CTYIIEHEW OTMEYAOTCS
IMPOMEIKYTOUYHBIC 6pOBKI/I CpbiBa, KaK MPEANOCHIIKM HOBOTO IOATOTOBUTCILHOTO 3JTalla MITOBTOPHBIX
nedopmarmii Ha CKIIOHE.

OOmas cutyanus Ha CKJIOHE I0Ka3aHa Ha puc. 1.

Pucynok 1 — OGmas cuTyamnust Ha OIOJI3HEBOM CKIIOHE

BbicOTa MOTrpaHUYHBIX CTEHOK OTPBIBA, C (OPMUPOBAHMEM HWHCEKBEHTHOTO cpe3a B CpEHe-
BEPXHEIOPCKUX OTIOKEHUSX (J2-3) U COBPEMEHHBIX Y€TBEPTHUHBIX OTIIOKEHUAX MOKPOBHOTO Tenesnca (PrQi-
i), coctariseT 2-5 M. CyIst 1o pa3pesy IOPCKUX OTI0XKECHUH, NESANCUBHBIN Cpe3 MPOXOANUT HA BCIO MOIITHOCTh
JI0 TPYHTOBOM TOJIIIM MEPMCKOro Bo3pacTa. KOpckue OTIOXKEHHs IMPEACTaBICHbI TIMHOM MOIYTBEPIOH ¢
MPUMECHIO opranndeckux BemiecT 6,3%. [ToKpOBHBIE OTIOKEHHUS MPEACTABICHBI TIMHOW TYTOIUIACTHYHOM,
[IpocTupanne NorpaHUYHBIX OPOBOK CPBIBA MPEUMYIIIECTBEHHO MapalIeIbHO PYCITy IIOCTOSHHOTO BOJAOTOKA.
Kpome Toro, Bmoib TpaHHUI] CTapblXx OpPOBOK OTMEUaeTCs CcTapas 3apociias TPelldHa pPaCTIKCHUS,
MPUYPOYCHHAS K KPYTOMY OIIOJI3HEBOMY MacCUBY, TiTyOuHOM 10 2,0 M 1 packpeiTieM okosto 0,1 M.

Pyciio moCTOSHHOIO BOJOTOKAa HMEET HM3BMJIMCTBHIA XapakTep, ¢ OCOOCHHOCTSIMH (HOPMHUPOBAHUS
OT/JCNBbHBIX JIPEBHHUX OIMOJI3HEH-CIUIBIBOB, MPUYPOUYEHHBIX K COBPEMEHHBIM MEAHIPOBBIM 30HAM PY4bs.
OTii0KeHUs pydbsi B H3rH0aX MeaHJIp TaKXKe He MepepadoTaHbl BOJOTOKOM, UMEIOT aHAJOTHYHBINA TeHE3NUC,
HAXOJACh B 30HE CMENIEHMs OoI3HeBRIX Mace (dIQyy).
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IToBepXHOCTH OIOI3HEBOIO MAaCCHBA IIEPECEKAIOT BKPECT MPOCTUPAHUIO OIOI3HEBBIX CTPYKTYp pycia
JIEHCTBYIOMMX HA MOMEHT oOclieioBanus (Maii 2016 r.) BpeMeHHBIX BOJJOTOKOB ¢ AcOutamu meHee 0,1 n/c.

Omnon3HeBble CTYNEHH pPa3idYHOM KpPYTU3HBI HMEIOT OyrpuCTO-3amaJuHHBIA  MHUKpopenbed ¢
MHOTOUYMCIICHHBIMH BaJIaMH BeITTUpaHusi. Ha moBepxHOoCTH 2-1 1 3-if OMOI3HEBBIX CTYIIEHEH (0T MOTpaHIIHON
OpOBKH CpbIBa §-J2.3) OTMEYAIOTCS MOY)XMHBI M MOKPBIE OCHOBaHUS, CIPOBOLIMPOBAHHBIC 33JEPIKKOM
BPEMEHHBIX TOTOKOB BOJIBI B OIIOJI3HEBBIX 3araiHaX.

B mae 2017 r. 3-1 omoyi3HEBas CTYINEHb IMOJBEPIVIACH AKTUBHBIM OMOJI3HEBBIM JeQOpMAITHSIM,
3aMauyMBaHKE ONOJI3HEBOM IOBEPXHOCTH, a TAKXKE IPO3UOHHBIE IPOLIECCH] B OCHOBAHUY JIEJIAIICUBHOIO CKJIOHA
CHPOBOLMPOBAIM (POPMUPOBAHNE HOBOT'O OIOJI3HS-IIOTOKA, ¢ 00pa3oBaHUEM OpPOBKM CPbHIBA, pAaCWICHSIOIIEH
ornoi3HeBoe Teno (puc. 2). IIpoTsskeHHOCTh OPOBKU CpbIBa COCTaBIIAET OKOJIO 80 M B €¢ aKTUBHOU 4acTH.

Pucynok 2 — Onos3eHb-110TOK B CTaIUM TOBTOPHBIX CMEIICHHI

O1noa3HeBbIE OTJIOKEHUS IMOABEPIKEHBI TAKXKE BTOPUYHBIM HHCCKBCHTHBLIM )Ie(i)OpMaIII/ISIM. B oejioM
JACJAIICUBHBIC OTJIOKCHUA MNPCACTAaBICHBI TJIMHON TSKEIon HOJIYTBep)IOfI C MPUMECBIO OPraHUYCCKUX
BeiecTB 5,7%. MOIIHOCTh IEeNAICUBHBIX OTI0KCHUN HA CKJIIOHE cocTaBisaeT oT 5,1 mo 15,0 m.

Onosj3HEeBOM MAacCHB XapaKTEPU3yeTCs KaK KOMOWHUPOBAHHBIA [0 THIy OIACHBIX CKJIOHOBBIX
MPOIIECCOB — OTHECEH K OIOJI3HAM BSI3KOIUIACTUYHOTO TEUYCHHS (OMOJ3HU-TIOTOKH, OIOJI3HU-CIUIBIBBI), B
TOJIOBHOM YacTH MAacCHMBa — K OIOJ3HSAM CABHUTa (MHCEKBEHTHBIM IOJATHII) IO XapakTepy (opmupoBaHUs
MOrpaHUYHbIX U BTOPUYHBIX CTCHOK OTPhLIBA.

OCHOBHasi 4YacTh OIOJN3HEBOM MOBEPXHOCTH C(HOPMUPOBAHA HA KpPOBJE MEPMCKHX OTIIOKEHUH,
MPEACTABICHHBIX IVIMHOM JIEFKOM IBUIEBATOW TBEPIOM, CYNEChIO NECYAHMCTOM, CYIVIMHKOM TBepAbIM. B
BEpPXHEH YacTH OMOJI3HEBOTO MAaCCUBA MIIOCKOCTh CKOJIbKEHUS CPE3AET HA MOJIHYIO0 MOIIIHOCTh YETBEPTUUHbBIE
OTJIOXKEHUSI MMOKPOBHOTO T€HE3UCa M IOPCKYIO TONILY TJKMH. [I0BEpXHOCTh CKOJBXKEHUS HAXOJIUTCS HUKE
YCTaHOBHUBIIIETOCS YPOBHS IT'PYHTOBBIX BO/I (1101 BOAOH ). OTIOI3HEBOW CKIIOH HAXOAUTCS B CTAIMH TIOBTOPHOTO
cMernieHns. VICTOYHMKaMM TIMTaHUS OIOJI3HS BOJON CIY)KaT IOBEPXHOCTHBIC (IIOKICBBIE M Tajble) U
TPYHTOBBIC BOJBI. Y CTaHOBHMBIIMICS YPOBEHb TPYHTOBBIX BOJ 3aduKcHpoBaH Ha rirybuHax 0,7- 11,7 m.
CezonHOE KoJIeOaHUE YPOBHS TPYHTOBBIX BojI £1,0 M.

3akioueHue. B craTuyeckoM COCTOSSHUM BECh CKJIOH XapaKTepU3YyeTCs KaK HEYCTOMYMBBINA, 4TO
MOJITBEPIKIACTCS  pacdyeTaMH YCTOWYMBOCTH. PaccumTaHHbli K03(hGuImMeHT (3amaca) yCTOHYUBOCTH
paznuyHbIiMH MeTogamu coctaBui ot 0.38 —go 1.11 <1.33;
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W3Mepenust TOpU30HTANBHBIX U BEPTUKAIBHBIX CMEIIEHHH 1e()OPMAITMOHHBIX MApOK MIPOU3BOIHIICH B
6 muKiIoB. MakcuMallbHOE CMelIeHre B IutaHe coctaBiseT — 1.717 m, mo Beicote 1.042 m. Taxke HyXHO
YUUTBIBATh JAOMYCTUMYIO IMOTPEIIHOCTh U3MEpeHHH B Tutane — 20 MM u 1o BbicoTe 10 MM.

OCHOBHBIMY IpUYHHAMH T1e(hOpMAITHil IBISIOTCS: IOPCKUE OTIIOKEHHS, CITaralolife CKIOH; MOI3eMHbIe
BOJBI, (hOPMUPYIOIIHMECS B TpejeiiaX IOBEPXHOCTU BHIPABHUBAHUS W Pa3rpyKalolIMecs B OIOJI3HEBBIC
HAKOIUICHUS, YXY/AIIas MEXaHUICCKUE XaPaKTSPUCTHUKU IPYHTOB, UX HECYIIYIO CIOCOOHOCTD.
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JTUHAMMKA D0J0BOM JEATEJILHOCTH HA TIPUMEPE MOJIEJBHOM
KOTJIOBUHBI BBIITYBAHUSI B HI)KHEM TEYEHHMM P. HAJIBIM 3A 2013-2019 I'T.
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Aunomayus. llpencraBieHsl pe3yibTaThl HAOMIOAEHWH 3a AMHAMHKOM 30JI0BOIO MHKpopenbeda
KpynHOM KoTiioBHHBI BbigyBaHus 3a 2013-2019 rr. Ha ocHoBe BbicoxoaeransHOM LIMP, momyueHHOU C
nomotsio BITJIA, mpuBeneHb! ocHOBHBIE MOpdoMeTpHIecKHe TOKAa3aTeH — BHICOTHI M POTSHKEHHOCTH JIIOH,
paccTOsIHUSI MEXAy HHUMH, BBICOTBI aKKyMYJSITUBHBIX BasIoB. [IpencTaBieHBl pe3ysbTaTbl CHEIOMEPHOMH
CbEMKH, CBHJIETEIbCTBYIOLINE 00 0JI0BOM aKTHBHOCTH B KOHLIE 3UMHETO MEpHOJa BO BpeMs pa3pyLICHHUS
YCTOWUYMBOTO CHEXHOTO IOKPOBA.

Krouesvie cnosa: 30510Bb1 penbed, 3anannas Cudups, Hagasim, BITJIA, LIMP.

DYNAMICS OF AEOLIAN ACTIVITY ON THE EXAMPLE OF A MODEL BLOWING
BASIN IN THE LOWER REACHES OF THE NADYM RIVER FOR 2013-2019

0.S. Sizov !, A.V. Soromotin ?, V.M .Kostomarov 2
YInstitute of Oil and Gas Problems of the Russian Academy of Sciences, Moscow, 2Tyumen state University,
Tyumen, Russia

Abstract. The results of observations of the dynamics of the aeolian microrelief of a large blowing basin
for 2013-2019 are presented. Based on the highly detailed DEM obtained using UAVs, the main morphometric
indicators are given - the heights and lengths of the dunes, the distances between them, and the heights of the
accumulative shafts. The results of snow surveying are presented, which indicate eolian activity at the end of
the winter period during the destruction of stable snow cover.

Keywords: aeolian relief, Western Siberia, Nadym, UAV, DEM.

Pa3HOO6pa3HBIe (bOpMLI 30JI0BOT'O penbeq)a CCBCPHLIX MHUPOT, ABJIAACH A30HAJBHBIMHU U
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crenn(pUIECCKUMH TIPUPOTHBIME O00BEKTaMH, JIOBOJBHO PEIIKO PACCMATPHBAIOTCS B KOHTEKCTE Pa3BUTHS
TTOKPOBHBIX ITICHCTOIIEHOBHIX ojieAcHEeHMM [1; 5]. B 3TOM OTHOIIIEHNHN MTPOBEACHHBIE paHee UCCIICIOBAHUS B
Oacceiine p. HagpiM MO3BONMMIIM YCTAHOBHUTE, YTO KPYITHBIE KOTIOBUHBI BBITYBaHHsI, OCJIOKHEHHBIC BaJlaMU 110
nepudepu U AIOHAMH Ha TOBEPXHOCTH, GOPMHUPYIOTCS Ha YIaCTKaX COCHOBO-JTHIIANHIKOBBIX PEIKOIIECHIA,
CIIO’)KEHHBIX MPEUMYIIECTBEHHO (IIOBHOTIISLUAIBEHBIMEI OTIOKEHUSIMH [2; 4]. B GonbIMHCTBE ciydaeB 3TO
BBIPOBHEHHBIE, XOPOLIO JPEHUPOBAHHBIE PEYHBIE TE€PpPachl U BOAOPA3AEIBHBIE MOBEPXHOCTH 3aHJIPOBBIX
paBHHH [3]. AKTHBH3AITHS Y0JIOBOM ACATEIHPHOCTH IMPOUCXOANT B 3aKITIOUUTEIILHBIC TIEPHOIBI TIOXOJIOTAHHM,
KOTJIa B YCJIOBHUSX 0OIIeH HOBBIICHHONW CYXOCTH JIOKAIEHO (POPMHUPYIOTCS YCTOHUUBBIE 30HBI MOBHIILICHHOTO
Y TIOHW)KEHHOT O JIaBJICHHS, 9TO, TI0 BCEH BHINMOCTH, IIPUBOJUT K 00Pa30BaHUIO CHCTEMBI CHIIHLHBIX MECTHBIX
BeTpOB. Pe3ynbTaThl gaTupoBaHusi mMOTpeOCHHBIX MOYB MOKa3ajiH, 4To B TeueHue mocienHux 1200 xer B
Oacceiine p. HampiM mponcxo iy KOpOTKHE KBa3UIIEPUOINIECCKUE KOJIeOaHuUs CPEIHET0A0BOM TeMIIepaTyphl
BO3[yXa W YBIAXHEHHS KIMMara: B TedeHHe (a3 MOXOJOJaHWs W apuAu3aliu KiuMmara (GOpMUPOBAIHCH
90JI0BbIE TIECKH W J0JIOBBIM penbed; B MEpUOAbl MOTEIJICHUS M YBIAKHEHHS] MPOMCXOAMIIO 3aKperIeHUe
TIECKOB PaCTUTEIIHFHOCTHIO H 00pa30BaHMe IIOYBEHHBIX TOPHU3OHTOB [2].

Lenpro maHHOW pabOTHI SABISETCS BBISIBICHIE COBPEMEHHOHN THHAMUKY 30JI0BOTO penbeda Ha mpuMepe
MOJICJIbHOW KOTJIOBHHBI BBIAYBaHHMs (pa3iyBa), pacroioKeHHON BOJNM3U yCThs p. Xewrusixa (JIEBbIH MPUTOK
p. Hamgem) (N65°2126,94" E72°58'02,28"). O6mas miomaab KOTIOBHHEI cocTaBisier 193,7 ra, mepumerp —
6450 M. KoTioBrHa MMeeT BHITSIHYTYIO (hOpMY TI0 HAaIpaBICHHIO ceBep - tor. C ceBepHOM, 3armaHON 1 0)KHON
CTOPOHBI KOTJIOBHHY OKaWMIISIFOT aKKyMYJISITHBHBIE Tecdanble Bayibl. C BOCTOYHOW CTOPOHBI TECUaHBIE
OTIIOKEHUS TIEPEKPHIBAIOT TepByI0 Teppacy p. HameiM. Ha moBepxHOCTH KOTIOBHHBI C(HOPMHUPOBAINCH
MIPOTSKEHHbIE AIOHBI, KOTOPBIE JBMXKYTCS IO TIOBEPXHOCTH, CII0KEHHO INIOTHBIM aJIJTIOBUEM U OCII0KHEHHOM
MIOJIMTOHANBHON CEThIO JIPEBHUX MOPO300OMHBIX TPEIIMH CO CIIEJaMH MEp3JIOTHOTO IydeHus. [I1oHBI,
COTJIACHO WX OPUEHTUPOBKE, (POPMHUPYIOTCS O] BO3JCHCTBIEM BETPOB Pa3IMYHBIX HAIIPABICHUN: CEBEPHBIX,
CEBEpO-3aMaJHbIX, IOKHBIX W 3aMaJHbIX. PeTpOCIEeKTUBHBIA aHATW3 apXUBHBIX KOCMHYECKHX CHHUMKOB
nokasain, 4yTo ¢ 1968 no 2012 rr. Ar0HBI B HEHTPAIbHOW YACTH KOTJIIOBUHBI IEPEMECTUIINCH B FOTO-BOCTOUHOM
HarpasjieHuH Ha paccrosiHue 10 40 m [3].

B xo/1e paGoThI BEITIOTHSITUCH CIEAYIOIINE BUBI UCCIIEAOBAHUI:

— ©XeroJiHble HAOIOJCHUsS 32 JUHAMHUKOW DOJIOBBIX HAHOCOB C TIOMOIIBIO CTAIIMOHAPHBIX PENepOB,
KOTOpBIE COTIOCTABIISUIMCH C pe3ysIbTaTaMH HaOIItoIeHui Ha MeTeocTaHunu Hanpiv;

— cvemMka ¢ BIUIA pmns oueHkn MophOMETpHYECKHX IapaMeTpoB MHUKpopenbeda To Beei
MTOBEPXHOCTH KOTJIOBUHBI BEITYBaHUS,

— CHeroMepHasi CheMKa JIJIs BBISBJICHHSI OCOOCHHOCTEH CHErOHAKOIUICHUS U OIIEHKH 00beMa IepeHoca
MecKa B 3MMHHI EPUO/I.
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Pucynok 1 — Pe3ynbraTel HaOIIOIEHUH 32 IMHAMHKOHN 20JI0BOTO MepeHoca (udpoBast MOAETh KOTIIOBUHBI
BBIIYBaHUS C pa3pelieHrueM 9 cM nocrpoeHa Ha ocHOBe cheMku ¢ BITJIA B 2018 1.)

1. Penepbl /il OLEHKM MHTEHCHBHOCTH 30JI0BOTO IEpEHOCA, MPEACTABISIOMNE cOO0W epeBSIHHBIE
BEIIKH C HAHECEHHBIMU jAeeHusIMH Yepe3 20 ¢M, Obutn yctaHoBjieHsI B 2013 1. B Ioro-BocTouHoM (pemnepa 1-
3), ueHTpaibHO# (pemnepa 4-6) u ceBepo-3anmagHoi (perepa 7-9) yacTiax KOTIOBMHBI BblyBaHus (puc. 1).
Penepsl ycTaHaBIMBAINCE C YI€TOM MHKpOpebeda — Ha HaBETPEHHOH CTOPOHE, HA BEPLIMHE U Y TOTHOXKbS
moH. B manbHeimem, B 2014 u 2018 rr. ObLIM YCTaHOBJICHBI JOTOJHUTEIBHBIC BEIIKA B IOXKHOW 4acTH
koTioBuHHI (penep 10), rae HaOnromaeTcs MakCUMalbHasl BHICOTA aKKyMYJISITUBHBIX BajioB. Kpome Toro, B
2016 r., B mapy K yCTaHOBJIEHHBIM paHee, ObUIH 3aKPETICHBI IOTIOTHUTENbHbIE BEIIKH, TOCKOIBKY HEKOTOPBIE
u3 penepo 2013 r. oka3zanuch yTepsiHbI WM HAXOJMIIUCH O] YTPO30ii MOJTHOTO MOrpe0eH s TIECKOM.

Habnronenust 3a [uHaMUKON HAaHOCOB MPOBOIMWIINCH B 2014 1. (B neHTpasnsHOR yacTH) u B 2016-2019
IT. KEro/IHO I Bcex Iap pernepos. Ilpu koanMuecTBeHHOH OLEHKE pacCUMTHIBAJIOCH CPEIHEE 3HAUCHUE JUIS
napsl, Ipy 3TOM paz0dpoc 3HaUYeHHH He MmpeBbimaeT 3 cM (B cpenHeMm 1-2 cm).

Pesynbrarsl HaOJIIOICHUI [TOKA3aIM CIIeIyolIee:

- UHTEHCUBHOCTDH HOJIOBOIO IIEPEHOCA OT T0/la K FOAy CYIIECTBEHHO OTJIMYAETCsS — MOLIHOCTH IECKa,
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HakomnwmBIIerocs Ha perepax 1, 4 u 8 3a 2014-2016 rr., B 1,5-2 pa3a mpeBIIacT MOIITHOCTh HAKOTUICHUH 3a
2017-2019 rr.;

- CpeJHHE MaKCHMaJIbHBIC 3HAYCHUS aKKYMYJISIIIMU TIeCKa Ha MOJBETPEHHON CTOPOHE JIOH COCTABIISIOT
15-25 cm/ron, MakcHUMaibHBIE 3HAYCHHS AKKyMYJISIIMH OTMEYEHBI Ui BHEUIHETO Bajia B IOXKHOW YaCTH
koTioBHHBI — 30-50 cM/T0J, CKOPOCTH eI HAa HABETPEHHOM CTOPOHE AIOH AOCTHUTAET 4-5 cM/TOf;

- CKOPOCTb MEPEMEIIICHNS OCHOBaHMS IIOJIBETPEHHOTO CKJIOHA toH 3a nepuoa 2013-2018 rr. cocraBuna
1 M ms penepa 1 u 2 M i periepa 8, rpaHuna BHemrHero Bana 3a 2018-2019 rr. mepeMecTuiack CTOpOHY
neca Ha 1 M, B HEHTPAIILHON YacTH KOTJIOBHHBI (perep 4) MoJoIIBa TIOHBI PAKTUYECKH HE TMEPEMECTHUIIACh
(oxomo 0,5 M), 31eCh TPONCXOIUT H3MEHEHNE KPYTHU3HBI CKJIOHOB;

— CKOPOCTB 30JIOBOT'O OCaJKOHAKOIIJICHHUS OTIPEAENsieTCS MHTEHCUBHOCTBIO BETPA C alpesis 10 OKTIOPh
(cpenmHeil CKOPOCTBIO M KOJUYECTBOM MaKCHMallbHBIX HOPBIBOB), B 4acTHOCTH, B 2017 1. HaOmomamncs
MUHUMYM, a B 2014 1. — MakcUMyM 30JI0BOTO NIEPEHOCA, YTO COBMAAAET C 3aTyXaHHUEM M aKTUBH3aLuei
BETPOBOM NESTEIBHOCTU B 3TU Tonbl. B amperne u mMae JOMHHHPYIOT BETpPHl CEBEpO-3alagHbIX pymMOOB, B
ceHTsIOpe 1 OKTIOpE MPeodIaAar0T FOXKHBIC U 3aIa/IHBIC BETPHI.

2. Jlns oueHkn MopdoMeTpuUecKHX MapaMeTpoB HWCIOIB30BAllach IUGpPOBas MoOnAeTb peibeda C
paspemienueM 9 cM, monydeHHass Ha ocHoBe cheMKH ¢ BIIJIA (puc. 1). Beero ObumM MpeAnpHHSATH TPU
MONBITKU CHEMKH MOJAETHHOM KOTIOBHHEL: B 2016 T. ¢ momotikio rekcakontepa Tarot T960 u kamepsr Sony
Alpha a6000 ynamoch CHATH TOJBKO HEOOJNBINON ceBepo-3amafHblii yyacTok, B 2017 1. stuM xe
TeKCaKONTePOM Oblla MPOBEIEHA ChEMKa IEHTPAJIbHOM 4YacTH KOTJIOBMHBI U, Hakonen, B 2018 T.
kBaapokontepoM DJI Mavic Pro 3a 7 3ametoB (2 CheMOYHBIX IHS) BEINIOJHEHAa ChEMKa BCEW ILIOMIAAN
KOTJIOBUHBI U IIPWIETatOLIEN TEPPUTOPUH.

O0paboTKa pe3yabTaToB a’poOTOCHEMKH (COo3MaHne OpTOhOTOIIaHA U IU(PPOBOM MOJEIH peiibeda)
mpoBoaunack B [10 Agisoft Photoscan v.1.3. [IpenBapurenpHas npuBSI3Ka CHUIMKOB TPOBOMIIACE METOIOM
CHUHXPOHHU3AIIUK BpEMEHH cpabaTbiBaHus 3aTBopa Ha kamepe ¢ GPS-cucremoii BIIJIA, cpeqnuii mokaszareib
MOTPEIIHOCTH TPUBSI3KU TIPH 3TOM COCTaBMII 5-7 MeTpoB. TouHasl MpuBsA3Ka OCYILECTBISUIACH HA OCHOBE
CHELUAIBHBIX PENEPOB, 3aKPEIUICHHBIX Ha MOBEPXHOCTH KOTJIOBHHBI (KOOPAMHATHI PEIIEPOB OMPEACISIIUCE
GPS-HaBUraTopoM Te0Ae3MYECKOro Kjacca C TOYHOCThIO 1-2 ¢M B Iuiane u 5 cM 1o Bbicote). Jls
MOJICJINPOBaHUs pesibeda U OLEHKU MOP(HOMETPUYECKUX MapaMeTPOB MCIOJIB30BAIUCH Bo3MoxkHOCTH [10O
ArcGIS.

BricoTa akKyMyNATUBHBIX BajOB IO Nepu(epru KOTIOBHHBI B CEBEPHOW YacTH JOCTHraeT 6 M, B
3anajHou — 5 M, yMEHbIIAsCh K I0ry 110 1-2 M, B 103kHOI — 110 10,5 M, ¢ BOCTOUHOI1 CTOPOHBI IECUAHBIE TFOHBI
HaABUTAIOTCS Ha HU3KYIO ITIOBEPXHOCTH MOMMBI p. HaIH)IM. K 3arnaay OT KOTJIOBUHBI HAXOAUTCA NOBEPXHOCTH
IpeBHero, Oojiee OOIIMPHOIO 30JI0BOIO MAacCHBa, KOTOPHI B HACTOSIIEE BpeMs 3aKpeIUIeH COCHOBO-
JUIIaHHUKOBBIM pefKosiecheM. PesynbraTsl chbeMku ¢ BIIJIA mo3BOAIOT BRIAENIUTH MEXKIY pa3pekKeHHBIMU
KpPOHAMH PsiI aKKyMYJIATUBHBIX BajOB BBICOTOM 10 6-7 M, KOTOpbIE MapKHPYIOT CTaJHM PacIIUpEeHHUs
IUIOIIAAN OTOJICHHBIX IEPEBEHBAEMBIX IIECKOB.

BricoTa f1oH B IIEHTpaIbHOM YacTH pa3lyBa JOBOJIBLHO OJTHOPOJHA U KOJeOIeTcs B mpeaenax 3-3,5 M,
OHU (POPMUPYIOTCS MO BIMSHUEM CEBEPO-3alaHbIX M CEBEPHBIX BETPOB. K 10ro-BOCTOKY aMIIUTyna TIOH
Joctruraet 6,5 M u3-3a YKIOHA IMTOBEPXHOCTH TEPPACHl B CTOPOHY MOWMBI. B ceBepHOIT 4acTH 1Mo BIUSHUEM
FOr0-3aIaHbIX BETPOB (HOPMHUPYIOTCS HEOOJIBbIIME JIOHBI BBICOTOH 1,5-2 M. BeTpsl ceBepo-BOCTOYHBIX
HanpaBIeHUH HOPMUPYIOT JTOKAIBHBINA Y4aCTOK MecUYaHbIX rpeOHEel BHICOTOM /10 5 M ¢ KPYTHIMHU CKJIOHAMH B
3aIaIHOM YacTu pa3ayBa. Kpome Toro, ceBepo-BOCTOUYHBIN MEPEHOC IPUBOJUT K 00Pa30BaHHIO HAIOKEHHBIX
HeOOJIbIINX OapxaHoOB BEICOTOM A0 0,5-1 M Ha TOBEPXHOCTA OCHOBHBIX JTIOH.

Haunbonee oT4eT/IMBO PUTMHYHOCTH [IOH BbIpaKE€Ha B LEHTPAJbHOH YacTH, PACCTOSIHUE MEXKAY
rpebHsMu Konebnercs B npeaenax ot 70 no 115 M, B ceBepHOI YacTH OKa3aTeay yMEeHbIAOTCS 10 65-70 M.
K ceBepy or miomaau Bojo3abopa B CEBEpO-3alafHON YacTH KOTJIOBUHBI PACIOJIOXKEH Y4YacTOK
BEEepOOOPa3HOTO PACXOKACHUS IIOH, YTO CBUAETEIHCTBYET 00 OTCYTCTBHH €IMHOTO peibedooldpa3yromero
BeTpa. TeM He MeHee, NPOTSHKEHHOCTh pa3lyBa IO3BOJIMJIA JTOMHUHHUPYIOLIIMM CEBEPO-3allaJHbBIM BETpaM
chopMHpOBaTh Ha MOBEPXHOCTHU mopsaka 19 nmecuansix BoiH. [IpoTsKeHHOCTH IOH B LEHTPAIBHOW YacTH
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nocturaet 1100-1200 m.

B mpenenax MonenbHOW KOTIOBHHBI Ha ()OPMHUPOBAHHE COBPEMEHHOTO MHKpopenbeda JoKaabHOEe
BO3/ICHCTBHE OKa3bIBACT aHTPOMOTEHHAs AEATENLHOCTh — B IOKHOM YacTW HaxXOOUTCs ACHCTBYIOMIMN
necyaHblil Kapbep (37ech MOBBILICHHAs! NHTEHCUBHOCTD BBIHOCA MaTepUalia), B CEBEPHO-3al1alHONH HAXOIUTCS
IomaaKa Bojpo3abopa, MPEMSTCTBYIOMIAS ITOMUHHUPYIOUIMM CEeBepO-3alaJHbIM BEeTpaM, B BOCTOYHOH
PAacTOIOKEHBI OCTAaTKH MPOMBILIIICHHON TIOLIAKN C BRIPOBHEHHOHN MOBEPXHOCTBIO (€CTECTBEHHBINH peibed
paspylieH).

3. CHeromepHasi cbeMKa IpoBoaniack ¢ 5 o 8 anpesns 2017 roga mo yetbipeM nNpoduisiM B TIpeaeitax
KOTJIOBHHBI BBIIYBAaHHUS, HA KOTOPBIX C MHTEpBaoM 10 M IpOBOAMIMCH M3MEPEHHUs] MOIIHOCTU CHEXHOTO
MOKPOBa C y4eTOM MUKpopenbeda (HaBeTpeHHas!, MOABETPEHHass CTOPOHA, BEPIIUHA AIOHBI), Ui KasKAOH
TOYKM OTMEYAIOCh TaKKe HallMuue TMecKa B CHEXHOW Toimie. B xapakTepHBIX MecTaXx MHUKpopeibeda
MIPOBOIMJIOCH B3BEIIMBAHHWE NIPOOBI CHEra ¢ IOMOINBIO CcHeromepa BecoBoro BC-43, oTmewanuch
XapaKTepUCTUKA CTPYKTYpPbI CHera IO CJIIOSIM M TOJIIUHA CJIoeB. B 1oro-BocTo4YHO# 4acTu pasmyBa ObLTH
0TOOpaHBI YeThIpe MPOOBI I OTIPEAETICHISI MAacChI MTECKa M TPaHyJIOMETPHIECKOTO cocTaBa (puc. 1).

CpenHure 3Ha4eHUs TIYOMHBI CHera 1o nmpoduism m3MeHsroTes oT 10 go 47 cm. OTMeuaetcs 4eTkas
3aBUCHMOCTbH TJIyOMHBI OT THIIA MECTOIOJIOKEHHUS — JUIsl BEPIUIUH JIOH MTyOMHA cocTaBiseT oT 3 a0 20 cM, B
MOHIKeHUAX — mpesbimaeT 70 cM (MakcumanbHOe 3HaueHue 200 cm). HauMmensbimee comepikaHue 3amacoB
BOJIbI 3a()MKCHPOBAHO Ha BEPIIMHAX JIOH (44-78 cm®), MOCKOJIBKY TIIyOMHA CHEra HeOOINbIIasi, ¥ BETEP HE
MO3BOJISIET (POPMUPOBATHCS CHEXKHOMY IOKPOBY. MakcuMalbHbIe 3HAaUE€HHsI BJIarOeMKOCTH 3a()MKCUPOBAHBI B
HH3MHAX U HA HOJBETPEHHBIX CKIOHAX (692 cm® Ha npodune 1, 638 cvm® Ha npodune 2 u 274 cm® Ha mpoduie
4). Tlecok B CHEXHOW Toulle BCTpeyaercs HepaBHOMEpHO (oTr 5 1o 50% Touek wu3MepeHwuil),
rpaHyJIOMETPUYECKUN aHaJH3 MPOO TTOKa3all, 4TO B 3MMHEE BPeMsI IIEPEHOCUTCS MeKo3epHHUCTHIH mecok (0,1-0,05
MM). Macca necka cocTasiisieT 110 2,7 KI/M2 Ha 10r0-BOCTOYHOM HAMpPABJICHUH HAUOOJIEE HHTEHCHBHOTO 30JI0BOTO
HepeHoca.

Takum oOpa3om, mo wuroram uccienoBannii 2013-2019 TT. MOXHO OTMETHUTB, YTO TNPH CPEIHHUX
MaKCHUMaJbHBIX 3HAYEHHSIX aKKyMYJSIIIMM TIecKa Ha MOABETPEHHOH cropoHe IoH 15-25 cm/ron, sonoBas
aKTHUBHOCTb CYILECTBEHHO OTJIMYAETCsl OT roja K TOAY U COOTBETCTBYET COBPEMEHHOM pO3€ BETPOB.
HHTEeHCHMBHOCTh BETPOBOW HArpy3KH JOCTaTOYHA JUIS (OPMHUPOBAHHS TMPOTSHDKEHHBIX JIIOH BHICOTOH, B
cpeaneM, 3-3,5 m. [lepeHoc mecka MPOUCXOAUT KaK B TEIIOE BPEMsI, TaK M B KOHIIE 3MMHET0 Nepro/ia, Koriaa
U3-TIOA CHEra OCBOOOXIAIOTCS BEPIIMHBI JIOH, YTO MOATBEPXKIACTCS HAKOIUIGHHMEM IIECHaHOro MaTepHhaja
JIUIIG B BEPXHEH YaCTH CHETOBOTO MPOQUIISL.

Uccreoosanue gvinonnerno npu gunancosoii noodepicke PODOU u Amano-Heneykozo agmoHomMHO20
OKpy2a 6 pamkax Hayynozo npoexma Nel9-45-890008.
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HAYYHBIE UJIEN A.A. 3BEMIIOBA B 'EOMOP®OJIOI'MYECKHUX
HCCJEIOBAHMAX HA CEBEPE 3ATIA/THO CUBUPH

'B.I1. Txaues, *°C.A. Kynun
1 - - .2
FOzopckuti 2cocyoapcmeennsitl ynusepcumem, 2. Xanmul-Mancutick, “Tazoeckas cpeonas
obweobpazoeamenvras wikona, n. Tazosckuii, Poccus

Aunomayus. Pabora mocBsmeHa pa3BuTUiO uaed A.A. 3emmoBa B TreoMOpPQOIOTHYSCKUX
nccnenopannax Ha CeBepe 3amamHoit Cubupu. B pabore aHamm3upyroTcs: 3pO3usl W aKKyMyJSIHAS B
TazoBckoil rybe, ocobeHHOCTH OeperoBbIX AedopManuii, a TakKe PUCK HABOJHEHHUH, OOYCIOBIEHHBIX
3aJI0’KCHUEM pPeuHOW ceTu. TasHue BEeUHOW Mep3JoThl MPUBOAMT K MpocaakaM. I mmotesa npeoOpa3oBaHuUs
KOTJIOBHH TEPMOKAPCTOBBIX 03€p JIOMOJIHSACT MPEACTABICHHS 0 TeOMOP(HOIOTHUECKHX MPOIEccaX B YCThEBhIX
30HaxX peKk ceBepa 3anmagHoi Cubupwu.

Knioueswvie cnosa: 3po3us, TpelIMHHAS TUTIOTE3a, BEUHAsI MEP3JI0Ta.

SCIENTIFIC IDEAS OF A A. ZEMTSOV IN GEOMORPHOLOGICAL RESEARCH
IN THE NORTH OF WESTERN SIBERIA

!B.P. Tkachev, °S.A. Kunin
Yugra State University, Khanty-Mansiysk, “Tazovsky Secondary General Education School, Tazovsky,
Russia

Abstract. The work is devoted to the development of A. A. Zemtsov's ideas in geomorphological
research in the North of Western Siberia. The paper analyzes: erosion and accumulation in the Taz Bay,
features of coastal deformations, as well as the risk of floods caused by the laying of the river network. The
melting of permafrost leads to subsidence. The hypothesis of transformation of the basins of thermokarst lakes
complements the idea of geomorphological processes in the estuaries of the rivers of the North of Western
Siberia.

Keywords: erosion, crack hypothesis, permafrost.

Axmyanvnocms. 'eoMopd0JIOTHYECKUE TPOILIECChI HAa CeBepe W B IlieHTpe 3anagHo-Cudupckoit
PaBHUHBI BCETIa MPEJCTABIISUIA WHTEPEC JJIS UCCIEAOBaHUM, YTO 00YCIOBICHO CIEAYIONIMMH MTPHYUHAMI:
TPYAHOJIOCTYITHOCTBIO, pa3MepaMH M, KaK CJeJCTBHE, CIa00l M3YyYEeHHOCThIO TEPPUTOPUH, 3HAYHMMOCTHIO
Cesepa 14 X039HCTBEHHOTO KoMITIekca Poccun, BO3MOKHOCTBIO alipobanuy yxKe N3BECTHBIX paHee U HOBBIX
HayYHBIX TTOAXO/I0B K U3yUEHUIO peibeda.

C 2013 r. B TazoBckom paiione Smano-Heneuxkoro aBToHOMHOro okpyra (JIHAO)
reoMop(oJIoTHYeCKre WCCIICJIOBAHUS CTajdl onwparhcss Ha wiaen A.A. 3emmoBa. AKTHBHBIM U
CoJlep)KaTeNlbHBIM ~ BJIOXHOBHTENEM pabor cram mpenojaBatens MbBOY  Ta3zoBckoit  cpenHeit
obmeobpasoBarenbHOi mKkobl C.A. Kyann. HayqHbIM KOHCYTBTaHTOM, ITPEJIaralonIuM pa3BUTHE HlIei A.A.
3emmona, ctan b.I1. Tkaues

ILlenv padomer: pazeutue uneit A.A. 3emiioBa mpu reoMopdoIOrHYecKoM U3yYeHHH ceBepa 3araHo-
Cubupckoit paBHUHBEL JIOCTH)KEHHE IIENIM OMHUPAeTCs Ha aHAM3 CIEAYIOMIHX T'eOMOP(OIOTHISCKHX
MOJIOXKEHUH, BBIIBUHYTHIX A.A. 3€MIIOBBIM:

1. Dposus u akkymymsaius B Ta3oBckoit ry0e.

OcobenHocty OeperoBbix Aehopmanuii.
TpeluHHAs TUIIOTE3a 3aJI0KEHHUSI PEUHBIX JOJIHH.
TastHue Be4HON MEP3JIOTHI.

akrwn

3HauuTeNbHAsA TUHAMUYHOCTh TEPMOKAPCTOBBIX 03€p.

Opo3us u akkymyasuusi B TazoBckoii ryde. B croeii padote «I'eomopdonorus 3anaaHo-Cudupckoit
paBauHEI (1976) A.A. 3emuoB nucan: «Ha 3anagapix 6eperax Ta30BcKol IyObl yCThs peUeK, pyUbeB H OBPAaroB
OKa3bIBafOTCS BUCSYMMHU. K HUM mpHypouYeHBl KOHYCHI BBIHOCA BBICOTOHM A0 3-4 M. B rybGe Ha HECKOJIBKO
KIJIOMETPOB TSHETCSA NJIMHHAsA TiecyaHas Koca OT Mbica [loBOpOTHOTO, KOTOpas 3HAYUTEIHHO CY)KaeT
¢apsatep ryosl. KOxHbIE Oepera npenMyIeCTBEHHO aKKYMYJISITUBHBIE C JETIbTOBBIMU YY4aCTKaMU B YCTBAX
pex u naigamm» [2, c. 140].
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B nensx m3ydenus rimyounHo# spo3uu ¢ 2012 1. yuenunieit TazoBckoit mkoasl B.A. AHApHEHKO O
pykoBoacteoM C.A. KyHuHa IpoBOJMINCH pacueThl BBIHOCA IPYHTa U3 TPEX OBParoB (KPyIHOro, CPEJHETO,
MEJKOr0) B OKpecTHOCTAX M. TazoBckuil SHAO. Dpo3us ycununace B 2016 r., Korja pa3Mepsl OBparos CTajlu
pe3ko pactu. CBA3aHO 3TO ¢ OOMIBHBIME OCaIKaMH B Terioe Bpems rona. O0bsem rpyHTa, CMBITOTO B p. Tas,
¢ 2016 r. coctaBmi, cOOTBeTCTBeHHO, 4062 M3, 1013 M 1 479 m* B roa. OO0mmmii 00beM CMBITOTO TPYHTA 3-X
oBparoB coctaBus 5553 m®. OTiokeHUs MomagaT B ry0y, KOTopas CTPEMUTEIbHO MEJIeeT, UMEHHO B ATH
TOJBI CyJIa ¢ ocankoi 1,5 —2 M yke He MOTIIH JTIOXOAWTH J0 TOopTa M. Ta30BCKH.

Takum o0pazom, A.A. 3emuoB ompeaenuyn reoMopoOJOrHYecKHe MPOLECCH], YXYIIAoIne
cynoxoactso B Ta3oBckoii ry0e, MpaKkTUKa UCCIEI0BaHUN OATBEPKAAET IPEICTABICHHBIC HICH.

Ocobennocmu oepezosvix oeghopmayuii. OcoOeHHOCTH OEperoBhIX JedhopMaIuil peK ONpeIesIFOTCS:
npefenbHo  paBHUHHBIM — penbedoM  3amagHo-CHOMpPCKOW — paBHMHBI,  NPOMCXOXKICHHEM U
IIEHTPOCTPEMUTENbHBIM ~ THUIIOM TuAporpadmueckoir cetu OOb-UpThimickoro OacceifHa, a Takke
W3MEHYUBOCTBIO XO3SIMCTBEHHOTO BO3ACHCTBHA Ha ECTECTBEHHO MPOTEKAIOUINE pYCIOBBIE MPOIECCHI.
Hampumep, moctpoernsiii B 2004 1. moct depe3 Mpthim B pafione r. Xautel-Mancuiicka (XMAO-HOrpa)
HU3MEHMJI YCIOBUS PYCIOBBIX IPOLECCOB U (POPMHUPOBAHUSI IIOAIIOPOB: MPOUCXOIUT U3MEHEHHE CYJOBOTO X04a
Uprtsima, B pe3ynbrare NpoBOAKa CYI0B OCIOKHMIACK [5, c. 51].

Pexn O6bp-HpThimickoro OacceiiHa MMEIOT HE3HAYUTENbHBIE YKJIOHBI PyCell, MO3TOMY Pa3BHUBAETCs
CBOOOJIHOE, peXe OrpaHUuEeHHOE MEaHIpUPOBaHHE, YTO IPUBOAMT 3HAUUTEIHLHOMY K pa3MbIBy OEperoB.
CoBpeMeHHBIE HCCIIEeI0BaHU CKOPOCTH pa3MbIBa O€peroB Ha HEKOTOPBIX yyacTkax p. OO MOKa3bIBAIOT, YTO
ona gocruraet 23-25 m/rox [6]. Ilo A.A. 3emmoBy - 14-15,3 m/rox [2, c. 169].

3HaynTeNbHAs YacTh HAHOCOB, TNepeHOCHMBIX OObI0 W3 o0nacTeidl TOBBIMIEHHOW 3PO3MOHHOMN
JESITeNbHOCTH, aKKyMYJIMPYETCS B €€ CPEIHEM U HIDKHEM TeueHuH. Tak, B cpeaneM Teuenuu (ot p. Tomu o
p- Upteinn) O6b oTnaraet okono 13,2 MiTH. T B3BEIICHHBIX HAHOCOB 32 TOJ1 HIIH OKOJIO 8,8 ThIC. T Ha 1 KM pycinia
peku [3].

Jusa cpenneit O0u u HImKHero MpThIlia XapakTepHa camas BBICOKAsh TPAH3UTHOCTH B3BEIICHHBIX U
BIEKOMBIX HaHOCOB. O6beM cToka p. O6b okoso 400 km¥/rox u ycrynaer Enucero u Jlene, TBep/plii CTOK
cocTaBiseT 6,6 Toic. T ¢ 1 KM? B roJ, npesocxost Ennceii [1].

Pucynok 1 — Kapra-cxema TEeKTOHHYECKUX Pa3JIOMOB U IMyHKTOB 3aroruieHns B XMAO-HOrpe [4]

TpemmnHuas runore3a 3aj10:KeHUs] PeYHbIX T0JHH. Bompoc o cBs31 pa3ioMOB 36MHOW MTOBEPXHOCTH

C 9KCTpPEeMaJIbHBIMH HABOJHEHUSIMH OcTaeTcs ciabousyueHHbIM. «Ha Pycckoil paBHHHE TEKTOHHUYECKHE
HapyleHuss - 00s3aTeNIbHOE YCIIOBHE 3allOKeHWsi peuyHbX jonuH. Ha 3amagno-Cubupckoil paBHHHE
CYIIECTBYET MOLIHAs TOJIIA MOJIOABIX PBIXJIBIX OTIOXKEeHUH. Ilo Mepe HaKOMJICHUS T'eONOTMYECKUX H
reo(pU3NIECKUX MAaTEPUATIOB CBS3b 3AJI0KEHUS PEYHBIX JIOJIMH PABHUHBI C €€ TEKTOHMYECKUMH 3JIeMEHTaMU
CTaHOBHTCSl O4eBWAHOW» [4, c. 304]. Pasnomel B mneHTpanmpHOH wactu 3amagHo-CHOMPCKOW paBHUHBI
napajjieqbHbl JOJIMHAM OOJIBIIMHCTBA PEK, YaCTHYHO CMEMICHBI OTHOCHTENBHO JPYr Apyra, 4acTo H3-3a
MeannpupoBanus (puc. 1). A.A. 3emioB ykaspiBan: «pemuHHas TUNOTE3a 3aJI0KEHHSI PEYHBIX JIOJIUH 110
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JUHEHHBIM pa3pbiBaM W TU3BIOHKTUBHBIX HApPYIICHWA 36MHONH KOpPHI B YCIOBHSX 3armamHo-CHOMpCKOM
PaBHHHBI Ha 3aJI0)KEHUS PEUHBIX JOJWUH HE TIOIACPKUBACTCSI aBTOpoM» [2, ¢. 148].

AOCOIIIOTHOTO BO3JEHCTBUS JTMHEHHBIX Pa3pblBOB M JU3IBIOHKTHBHBIX HAPYIICHHH Ha 3aJI0KCHUS
PEYHBIX JOJHH HE MPOCIEKUBACTCS. TONBKO CKBO3HBIE PA3pPBIBBI BIMSIOT Ha 3aJI0)KCHUE PEYHOM CETH.
[Tpubnmxkasce K pasioMmy, 4acTO MOKHO HaOMOAaTh mepenan penseda mectHocTH [4, c. 304]. Mensercs
YKJIOH pycia, 00pa3yloTcsi IepeKaThl U CY)KeHHS], YTO KOCBEHHO MOATBEPKIACT TPEIIUHHYIO THIIOTE3y U BO
MHOTOM OOBSCHSAET paclpoCTpaHEHHE OKCTPEMaJbHBIX HaBOOHEHHUA. A.A. 3eMII0OB TOMYCPKUBAT:
«COBpEMEHHBIH PHCYHOK THUAPOCETH PAaBHUHBI OMpEAEISIETCS CTPYKTYPHBIM IUIaHOM, OOYCIIOBICHHBIM
HOBEHIIMMU HanOoJiee aKTHBHBIMY B KeHUAMU. [Ipru3HaBas npumar 3a HocieJHUME, HEeJIb3s1 COpachIBaTh CO
cyeTa U ONpPEeAENICHHYIO POJIb AK30TEHHBIX (PAKTOPOB, B YaCTHOCTH, OJieIeHEHU» [2, c. 146].

TastHue Be4HO# Mep310THl. B mocneanne roapl CUIIbHBIE MOPO3HI JUINTENILHOE BPEMsl He HaOIIoqatoTcs,
YTO IPUBOJNT K TasHUIO MIOBEPXHOCTHOTO CJI0SI BEYHON MEP3IIOTHL.

B nensx nsydyenus nerpaganuu MHorojaeTHed Mep3noTsl ¢ 2013 r. yuenuneil Ta3oBckoi mxkomsl 9.M.
Cammuanep non pykosoactsoM C.A. Kyramnna npoBoaunrck HaOmroaeHus B 1. TazoBckuit SIHAO. Uzyuenune
MIPOBOAMIIOCH B TYHAPOBOHM 30HE B ypoumine CanskanrtaH. Belio onpeneneHo, 4T0 MHTEHCHBHOCTD TasHUS
BEYHOU MEP3JIOTH 3aBUCUT HE TOJIBKO OT 3MMHHUX TEMIIEpaTyp, HO M OT KOJMYECTBA BBHIMABIIHUX JIETHUX
OCaJKOB.

B nrone, urosie 1 aBrycTe MHTEHCUBHO Ta€T BEPXHUM CIIOW MEP3JI0THI B TyHApe. Benuuuna orrassmero
CJIOS BEUHOM MEP3IIOTHI 3aMepsulachk MPOKOJAMH TpyHTa METaUIMYECKUM IIYIIOM U MEp3JI0TOMEPHBIM
ycrporictBoM. [lonydeH 3HAUMTENBHBIM MAacCHUB JAHHBIX. B LEsIX pEeNnpe3eHTaTUBHOCTH MOIY4YEHHbIE
3HAYEHUS CYMMHPOBAIHCh MO KaXIOMy NYHKTY HaOmroneHwid. B TyHape, B OT/IMuMe OT MOcCenKa, He
HabromaeTcs 3HaYMTENIbHAS Jerpajalys BEYHOH MEp3JIOThI, KaXIyI0 3UMY MHOTOJICTHSS MEpP3JI0Ta MOYTH
MOJIHOCTHIO BOCCTAHABIUBACTCS.

B SAHAO wuner mpocaaka Oyrpo mydeHust. HabGnromenust 3a OyrpaMu IydeHHs] OKOJIO ITOCEJKa
TazoBckuit ¢ 1999 roma yka3slBarOT Ha TO, 9TO OYIphI IMy4YE€HUS MEUICHHO NETPAIUpyIOT B Pe3yibTare
MOTETIJICHHS], BEJIMYMHA JOCTUTAET HECKOJIBKUX JIECITKOB CAHTUMETPOB B TOJI.

A.A. 3em110B yka3biBasl: «OOBIYHO BBICOTA TAKMX OyrpoB IOCTUTAET 2-5 M MIPU IIUPHUHE OCHOBAHHUS 10
20 M. FIX TeHe3uc CBsI3aH ¢ MUTPAIUEH BJIard B MPOIIECCe MPOMEP3aHUs U3 OKPYKAIOIINX OTI0KEeHUU. B psme
cllyyaeB MX 00pa3oBaHue OOYCIIOBICHO MOATATHBAHUEM BJIard M3 HIKEIIEKAIIETO BOJOHOCHOT'O TOPU30HTAY
[2, c. 200].

3HayHTeNbHAS TUHAMUYHOCTH TEPMOKAPCTOBBLIX 03ep. A.A. 3eMIOB yKa3bIBal: «bOJBIIMHCTBO
03E€pHBIX KOTJIOBHMH Ha ceBepe 3amaaHo-CuOMpCKOM paBHHMHBI — TepMoOKapcToBble. VX oOpaszoBanue
00yCJIOBJIIEHO TasHbEM IUIACTOB M JIMH3 JIbJAa B MHOTOJIETHEMEP3JBIX I'pyHTax. Takue o3epa HMEIOT
OOpBIBUCTBIC Oepera, CI0KEeHHbIE TOP(HOM M CYIJIMHKAMHU CO 3HAYMTEIBHOU JIBAUCTOCThIO» [2, ¢. 231]. «B
JaJIbHENIIIEM aKBaTOPHSI 03€p 3HAYUTEIBHO YBEINUMBAETCA 3a CUET TEIUIOBOTO BIMSHUS COJTHEYHOH paguanuu
W BO3/yXa, TEIJIOBOTO M MEXaHWUYECKOTO BO3JCHCTBHSI O3€PHOH BOJBI HAa OOpBIBUCTHIE KpyThlE Oepera,
CJIO)KEHHBIE JIBAUCTBIMH TOPOAAMH. B pe3ynpTaTe KOTJIOBUHBI 03€p 3HAYUTENBHO PACIIUPSAIOTCA,
MIPHOOPETAIOT OBAJIBHYIO WIIM COBEPIICHHO KpYyTayto hopmy» [2, c. 242].

B.I1. TkaueBbIM HA OCHOBE M3YUYEHHUS PHITBUH, BDEMEHHBIX BOJIOTOKOB U COPOBBIX 03€p pek UpThiiia u
O6bu [5, c. 50] Obuta BBIIBMHYTa THIOTe3a, AononHsomas uaen A.A. 3emuoBa. TemmeparypHas
cTpaTuUKan¥si BOJBI ONpENeNsIeT BpallaTellbHOE JBIDKEHHE BOJ B O3epe, MpHYeM BpalleHHE
OCYIIECTBIISIETCSl MPOTHB YacOBOM CTpesku. B pesynbrare ycuimuBaercs paspyiieHHe u (OpMHpYeETCS
okpyrias ¢popma OeperoB 03epHBIX KOTIOBHUH.

B mensx mpoBepku 3To# TUnore3s! yueHunen TazoBckoil mkonbsl A.P. Kupninosoii mox pykoBoacTBOM
C.A. Kynuna Obl1 M3rOTOBJIEH MOIUIABOK C YKa3aTEJIbHOH CTPENKOW, COOCHO COEAMHEHHOH C MOABOAHBIM
(mrorepom. MccnenoBaHus MPOBOIMINCE Ha 9 TEPMOKApCTOBBIX 03&pax Ta30BCKOro paiioHa ¢ OKPYTIIOHN
KoH(purypanueii. B pesynpraTe KOHCTaTHPOBaJHM, YTO BpAaIleHWE HE 3aBHUCHT OT HANpaBICHHUS BETpa U
pa3mepoB 03€p. Takum 06pa3oM, B TEPMOKAPCTOBBIX 03epax ACHCTBUTENILHO CYIIECTBYET BpalleHHE BOJBI.
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3TO KpyroBoe JBWKEHWE BOJ NMPUBOJIUT K YCHIICHHIO pa3pylIeHUs OeperoB KOTIOBWH, CTIIaXHBas HX JIO
OKpPYTIION (hOPMBL.

BeiBoa. OOnacTh mnpuMEHEHHS pe3ylbTaToB: pa3BuTHe uaed A.A. 3eMioBa TOBBIIIAET
Pe3yIbTaTUBHOCTE TEOMOP(OIOTHYECKNX HMCCIEAOBAaHUM, HAIeTuBas WX Ha OOEcledeHHe YCTOWYHBOTO
pa3Butus ceBepa 3anaaHoi Cubupu.
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CTPYKTYPHBIE JUHUY NEPUTJISIIIAAJTILHOTO PEJBLE®A (JIEJHUK MAJIBII
AKTPY)

124 .B. Xon, 3.P. A66acos, *K.B. Huxumun, *T.A. Jlokmuonosa, lA.A.Epod)eee
1Hauu0Haﬂbelﬁ uccreoosamenvckui TomMckull 20Cy0apCmeeHHbIlL YHUSepCcumen, 2HHcmumym
MOHUmMOpuHea Kiumamuyeckux u skonoeudeckux cucmem CO PAH, 2. Tomck, Poccus

Aunomayus. BeimonsseTcst nemmnpprupoBaHie CTPYKTYPHBIX JIMHUN penibeda MepuriisuaiIbHOi 30HbI
neqHuka M. AKTpy. SIBHBIM 00pa3oM yKa3zaHbl CTPYKTYPHBIE JIMHUH, OTPAXKAIOIINE TPAaHUIBI 1 BHYTPEHHIOIO
JMHAMUKY T€OMOP(OIIOTHYECKOH CHCTEMBI, CHOPMUPOBAHHON TIPH OBICTPOM COKpPAIICHHUH JICTHHUKA.

Kniouesvie cnosa: OeperoBble W KOHEUHBIE MOPEHBI, (IFOBHOTIISIIMANBHBIA KOHYC, CTPYKTYPHBIC
JTUHHY.

STRUCTURAL LINES OF THE PERIGLACIAL RELIEF (MALIY ACTRU GLACIER)

L2 AV, Khon., 1 Z.R. Abbasov., 1 K.V. Nikitin,  T.A. Loktionova, * A.A. Erofeev
'National Research Tomsk State University, *Institute of monitoring of climatic and ecological systems SB
RAS, Tomsk, Russia

Abstract. The structural lines of the relief of the periglacial zone of the M. Aktru glacier are decoded.
The structural lines reflecting the boundaries and internal dynamics of the geomorphological system formed
during the rapid glacier retreat are explicitly indicated.

Keywords: flank and terminal moraine, fluvioglacial cone, structural lines.

BbricTpoe cokpatienne JIeTHUKOB AKTPY U OCBOOOXKICHHE U3-1T0/1 JICTHUKA OOJIBIIION TOJITH TEPPUTOPHUH
JNOJHMHBI  ABJISIIOTCA ~ OOBEKTHBHOW NPUYMHOW  C1a0OH  HM3YYEHHOCTH  COBPEMEHHOTO  COCTOSHUS
MIEPUTIISIIAAIBLHOTO penbeda ¥ TEeHACHIINH ero n3MeHeHns. Hamudre MOIHBIX KOHEYHBIX MOPEH y JIETHUKOB
Bonbmioit 1 Maneiii AKTpy 00yCIIOBMIIO CIIOHTaHHOE (OPMUPOBAHHE M OTHOCHTENBHO 000COOJIEHHOE
pa3BuTHE reoMOp(OJIOTHYECKHX CHUCTEM, BKIIOYAIOUIMX (OpMBI penbeda pa3nuiyHOro reHe3uca W CTaiuu
pasBuThs. OOBEKTUBHBIM BBIPDAKEHHEM OTHENbHBIX (opM © Bcero penbeda B I1ENOM  SBISETCS
Mopdooruueckas CTpyKTypa peibeda, npeacrasisitomas coboit, cornacao KO.I'. CumonoBy [5], coueTanue
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TOYEK, JIMHUN U IIOBEPXHOCTEHN, CO3AOIINX B IIPOCTPAHCTBE I'€OMETPUIECKUE EUHCTBA U OIpPEICIIIIoIue
BHEIIHMI OOJIMK penbeda. DTH TOUKH, JMHUM M MOBEPXHOCTH SIBISIFOTCS 3JIEMEHTAaMH MOPQOIOTHYECKOM
CTPYKTYPBI U MOTYT OBITH KJIACCH(DUIUPOBAHBI [T0 B3aUMOPACTIONIOKEHNIO, PYHKIMSIM U APYTHM MPU3HAKAM.
V3MeHeHnst 3TUX 3JEMEHTOB HE TOJIBKO BO BPEMEHH, HO M B IPOCTPAHCTBE, OyayT OTpa)kaTh IPOLECCHI
(YHKIMOHMPOBAHUS M HANpaBIEHHOTO M3MEHEHHsI reomopdocucteMbl. B 310l pabore peun moiiger o
JNeIU(QPUPOBAHUN CTPYKTYPHBIX JIMHUM pPa3NMYHOTO XapakTepa W TeHezuca. llpuueM HamexHO
YCTaHOBJICHHBII paHee IeHE3UC MOXKET MCIIOJIB30BaThCs B IIPOLECCE BEIWICHEHU TOM WM MHOM nuHUM. Ha
CErOMHSIIHIA MOMEHT MPU3HAHBI YETHIPE THIA CTPYKTYPHBIX JTUHHUN: TPeOHH, TaabBErd, OPOBKU W ILBHI
(momHOXWMsA) [3; 5; 6]. BeisBieHne >THX IWHUN Ha KapTe WM CHUMKE ITO3BOJIUT, KAK MUHHUMYM, BBIJEINUTH
reoMopdocrucTeMy U yCTAaHOBUTH T'PaHHLIBI IOACUCTEM U OTIIENBHBIX (hOpM penbeda.

B nanHoii pabote CTpYKTypHBIE TUHUN YCTaHABIMBAIOTCS HA MpUMeEpe MEePUIISIUATFHOr0 KOMILIEKCa
neaanka Manbiii AKTpy, KOTOPBIA BBIXOIUT B TJIABHYIO JOJMUHY C MpaBoro 0opra. CrucTeMoo0pas3yoniMu
SIBIISIIOTCSI. MOPEHHBIH U (PIIOBHOTIISIMATIBHBIM KOMIUIEKCHI, TOCKOJNBKY CO3JalOT TPaHHULBl CHCTEMBI U
OpPraHu3yIOT NepeMeIIeHNUEe BelecTBa 1 3Hepru. CoueTaHne OTIOKEHHBIX MOPEH CO3[1aeT OTHOCHTEJIBHO
3aMKHYTYIO OOJIacTb, NPSIMOE B3aWMOJCHCTBHE KOTOPOM C OKPYXKAIOIMMH NPUPOIHBIMH OOBEKTAMH
OrpaHuueHo (POHTOM JIETHHKOBOTO SI3bIKA M Y3KHM YYacTKOM (DIIOBHOTJIIIMANEHOTO KOMIUIEKCA B
OKPECTHOCTU CIIUSHUSA PYCIOBBIX MOTOKOB bonbmoro u Manoro AxTpy. OIrOBHOINIALMAIBHBIA KOHYC
OKa3bIBACTCsl TOW MOJICHCTEMOH, KOTOpasi TOTOBUT 0OJIOMOYHBIH MaTeprall K TPAHCIIOPTUPOBKE U BBIHOCUT €T0
B IVIaBHYIO OJHUHY P. AKTpy. ['pannunbiMu Gopmamu penbeda OKa3bIBarOTCS OeperoBble MOPEHBI, CI0XKHASL
KOHEYHasi MOPEHa U 00J1acTh (YIFOBHOTIISIIUAIBHON MOBEPXHOCTH, 00ILAst ATl PYCIOBBIX MOTOKOB bosbiioro
u Manoro Axtpy. OOBanbHO-OCHITHOW W TPOJIOBHAJBHBIN KOMIUIEKCH (OpM pelbeda BHOCAT, TaKUM
00pa3oM, OCIOXKHSIOIINE U3MEHEHHS.

JleBast GeperoBasi MOpeHa MMEET TPU ydacTKa, /i€ COMPHUKACAETCS C MOBEPXHOCTSIMH Pa3IUYHOTO
xapakrepa (puc. 1). Ilepsoie ot nennuka 134 metpa cBoel UIMHBI MOPEHA UIET BAOJb CKaJIbHOIO CKJIOHA
TPOroBO# MonuHbBI Teganka M. AkTpy. OT CKalbHOTO CKIIOHa MOpEHa OTAelieHa IoxOmHol. Hanmnaue sToit
JOXOWHBI U SIBISICTCS HAAEKHBIM MPU3HAKOM TOTO, YTO 3TO MMEHHO OeperoBas MOpEHa, a HE OCBHITHOU
nutetid [4]. Ha cnenyromux 629 merpax OeperoBasi MopeHa Manmoro AKTpy TpPHCIOHEHa K CKOIUICHHIO
TIILIOOBOTO 00BalbHOTO MaTepuajia, KOTOpBIH, B CBOKO O4Yepellb, JIGKHT Ha IMOBEPXHOCTH KaMEHHOTO
rneruepa [2]. Ha caumke OeperoBasi MOpEHa BBIICTSETCS PE3KUM H3MEHEHHEM TEKCTYPHI U IIBETA, YTO
00YCIIOBJIEHO MU3MEHEHNEM KaK I'PaHCcOCTaBa, TAaK U OCBEIIEHHOCTH. JINHUS CMEHBI TEKCTYpPhl OHOBPEMEHHO
MapKUPYeET JIOKOUHY, KOTOpas SIBJIICTCS. BHEITHUM TOHOXHEM (LIOBHOM JTMHHEH) JICBOM OEPEroBOii MOPEHBI.
I'pebensb neBoit 6eperoBoif MOPEHBI OTYETIMBO UACHTU(DHULMPYETCS, €CIIM YUUTHIBATh TPU 00CTOATENBCTBA: 1)
OPHEHTHPOBATHCSl HA JIMHUIO JIOKOWHBI, 2) YCTOHYMBOE NO JJIMHE pas3jivuue B LBETEe, 0OYyCIOBICHHOE
pa3HUIEl B OCBEUIEHHH MPOTHUBOMOJIOKHBIX CKJIOHOB MOPEHHOW TIpsaasl W 3) MHOMXKECTBO
CyOnepreHANKYISPHBIX TPEOHIO JHHHIA SPO3WOHHOTO pacuineHeHus. [locinemnme 317 M cBoed HIMHBI
OeperoBasi MopeHa Manoro AKTpy JISKHAT Ha THUIOBOM CKJIOHE KOHEYHON MOPEHBI MCTOPHYECKON CTaIuu
nennuka bonbmoi Axtpy [1].
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Pucynok 1 — CTpykTypHBIE TUHUN EPUTIALHAIBLHOTO penbeda genqHruka Mansiii AKTpy

['maBHBIM MPHU3HAKOM, 10 KOTOPOMY BBIJEISIETCS BHYTPEHHEE ITOJIHOXKHE JIEBOM OeperoBoil MOPEHHI,
SBIISIETCST CMEHA HAalpaBlICHHS O3PO3MOHHBIX JIMHWH: HA CKJIOHE MOPEHHOW Tpsibl OHH HampaBliCHBI
CcyOnepneHUKYISIpHO IPpeOHEBOH JIMHHUHM, & HW)KE MOJHOXKHS YIUIMHSIOTCS U MAYT BIOJb TJaBHOTO pycia
(ITIOBHOTTISIINATIBHOTO TIOTOKA.

Koneunaa mopena Manozo Akmpy npencraBiser coOOi CI0KHOE codeTaHHe AyrooOpas3HBIX BaJoB,
mUpruHOW okosto 30 M M MPOTSHKEHHOCTBIO C 3alajia Ha BOCTOK OKoio 505 M, M y4acTKa ¢ XOJIMHCTO-
3alaJHHBIM U TPHBHUCTO-3aMaJMHHBIM peIbe()OM B BOCTOYHOH YaCTH KOHEYHO-MOPEHHOTO KOMIUICKCA.
Brewnee (ceBepHOE U CEBEPO-BOCTOUHOE) NOOHOICUE XOPOILIO MAPKUPYETCsl BBICOKUMH CTapbIMH KEJPaMH.
[TpnOnM3nTEeTbHOMY YCTaHOBJICHHUIO TIOJIOXKEHHS 2pebHeol JuHuy CIOCOOCTBYET HalW4Yhe TEeHEH W
cyOmnapaienbHbIX JIUHAN pO3HOHHON CETH Ha BHEIITHEM KPYTOM CKIJIOHE.

Ilpasaa oOepezosaa mopena nenHuka Manelii AKTpy Ha BCEM CBOEM MPOTSKEHUM HUAET BJOJb
CKQJIBHOTO CKJIOHA M COCTOUT U3 ABYX Tpsj. TakuM oOpa3om, rpeOeHb MpaBoii OeperoBoif MOpEHsI — 3TO J1BE
JIMHAW, KOTOpPHIE€ MOXKHO BBIIENHThH, ONMUPASCh HAa HaJIM4YMe TEHEH M 3aKOHOMEPHOCTH (HOPMHUPOBaHUS
Mopdoorudeckux uept oeperoBoit MopeHsl [4]. JIuHMK MoJHOXUI TS PaBoii OeperoBoil MOPEHB! MOTYT
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OBITH BBIJIEJICHBI 10 YEPEOBAHUIO CBETJIBIX U TEMHBIX YYaCTKOB, BBITSIHYTHIX OT IpeOHA K oAHOXKUI0. Kpome
TOr0, BHEIIHEE IIOJHOXKHE IpaBoil OeperoBoil MOpPEHBI OJHOBPEMEHHO SIBJIACTCS M JIMHHUEH JIOKOWHBI,
OTJAETSIONIEH MOPEHY OT OCHITHOTO 1IIeti(ha BAOIb IPaBoro 0opTa TOIMHEL. AOGIALIUOHHAs MOPEHa B penbede
IIPEICTABICHA HECKOJIIBKUMH BBITSHYTHIMU MOBBIIEHUSIMU C IUNIOCKMMHU BEPLIMHAMM, KOTOPbIE CIOKEHBI, B
OCHOBHOM, MEJNKHMHU oOOJoMKamH. BepxHssi dacTe 3TuX (QopMm penbeda oTpaxaercss He TpeOHEBOH, a
OpOBOYHOI JIMHUEH.

Kpome yxe OTMEUYEHHBIX TUIOB CTPYKTYPHBIX JIMHUHA, MOXHO BBIICIUTH JMHUU PYCEN ITOCTOSIHHBIX
BOJIOTOKOB, pPycCell 3pO3MOHHOTO PacuJICHEHHs Ha CKIIOHE, a TaKkXKe JIMHUU SIBHOTO M3MEHEHUs] TEKCTYpPHI
n300pakeHusl. ITO N3MEHEHUE TEKCTYphl TOBOPUT O CMEHE CBOWCTB MOACTHIAIOIIEH moBepxHocTU. Pycio
(ITIOBHOTIISIIMANBHOTO TIOTOKA OT JieAHIKa Manblii AKTpY OZHO3HAYHO UICHTU(PHUIUPYETCS IO Pa3BETBICHO-
U3BWIMCTHIM ouepTaHusM. OHO >K€ MOXET BBINOJIHATE W pOJb TalbBErOBOM JIMHUM MJs1 BCeH
HNEePUTISIIUaIbHON reoMop(ocucTeMbl. OTH TOTIOIHUTENbHBIE JIMHUM MOKHO ObLIO OB OTHECTH K OZHOMY M3
YeThIpeX OCHOBHBIX TUIIOB, HO JUISl 3TOTO TpeOyIoTcs Ooiee KpynmHOoMacIITabHbIe a3pO(OTOCHUMKH.

D106U0IAYUANBHBLI  KOMRAEKC TPEACTaBIseT cOOOH ITOBEPXHOCTh CO CIOXHBIM TI'PHUBUCTO-
JIO)KOMHHBIM M XOJIMHACTO-TIOKXOWHHBIM penbehoM, KOTOPBIH CQOPMHUPOBAH PYCIOBHIMH MOTOKAMH TAJIOH
BOJIBI M OCJIO’KHEH MOCTYIIJICHUEM KPYITHBIX IJIBI0 00BAJIbHOTO POUCXO0kKACHUS. OH BKIIIOYACT PYCIIOBYIO CETh
U NPUMBIKAIOIIYIO K PyciiaM MOBEPXHOCTh. DIIOBHOIIISALMATIBHBIM KOMIUIEKC U3MEHAETCS KaK BIONb, TaK U
MorepeK JOJIMHBL. B momepeyHoM ceueHMH MO BCEil MEepHIIIUalbHON 30HE MOXKHO BBIICTHTH 00IacTH
COBPEMEHHOTO pyciooOpa3oBaHusl (HanOoJiee CBETIbIE YYaCTKH C OTYETIMBBIME TIOJIOCAMH ONY)KIaHUS
pycei1) ¥ y4acTKH, HOCSIIKE Cle/ibl IepepadOTKU MOTOKAMH TaNIbIX BOJ, HO B JAHHBIH MOMEHT HAaXOMAAIINECS
BHE 30HBI JeHCTBUS (DIFOBHOTIISIMATBHBIX PYCIOBBIX MOTOKOB. O0IaCcTh COBPEMEHHOTO PYCI000pa30BaHuUs
BbIJICJICHA HAMHM KOPHUYHEBBIMM TOHKMMH JIMHMSIMH, KOTOpble OTCYTCTBYIOT TaM, IJe TIpaHHLa
pycnopopMHPOBaHUSI COBIIAAAET C TIOJHOKUEM OEpErOBBIX MOPEH.

066anbHO-0CHINHOI KOMAIEKC BCTPEUACTCS, B OCHOBHOM, 32 MpeAesiaMy MEPUTISIIAATEHON CHCTEMBI,
a TaKKe B BUJE OTIEIBHBIX CKAJbHBIX IVIBIO C MOMEPEYHBIM pazmepoM oT 2 10 9 M. Ha cHuMke oTnmyaercs
OoJiee TEMHOH OKPACKO# ¢ KOHIIEHTPALIMEH caMOro KpYITHOI'O MaTeprania B HIKHAX 4acTsAX CKIOHA.

Camble 3HAUUTENILHBIE HPOAIOGUATIbHbIE (YOpMBL pentbedha PACTIONOKEHBI Y MPAaBOro O0OpTa JOJIMHBI
Maisoro AKTpY M HapylIalOT LIEIOCTHOCTh IMPaBOil OeperoBoil MOPEHBI BOJIHM3H XOJIMHCTO-3alaJIMHHOTO
ydacTKa KOHEYHOH MOPEHBI. DTO JIBa KOHyCa BHIHOCA, XapaKTePU3YIOUIHECs TUHUSAMHU MOTHOXKHMA, KOTOPHIE
pacxonsTcs B OKPECTHOCTH pa3MbiBa OeperoBoil MOpeHbl. I'pebeHp camMoro OOJIBIIOrO W3 KOHYCOB
MapKHpYeTCs PYCIOBBIMU JIMHUSMU. 3]1eCh, HA IOBEPXHOCTH KOHYCa, PYCJIO TaJIbBETOM He SIBJISIeTCs (Ha cXxeMe
JIMHHMS pyciia Ha KOHyce OTMeueHa Kak TanbBeronasi) (puc.l). McrouHukoM Bop! 1 00JIOMOYHOTO MaTepHaia
JUISL 3TOTO KOHYyca sBIIsieTcsl (DII0BHOTISIIMATBHBIN [TOTOK JIeAHMKAa BomonaaHelii, mo3ToMy reHesuc cienyer
CUUTATh CMEIIAHHBIM.

U3 npencraBneHHo# cxemsl (puc.l) BUAHO, YTO HAHECEHBI JAJIIEKO HE BCE JIMHUM, KOTOPBIE MOXHO
pacro3Harh JaKe Ha TAaKOM CHUMKe (ToyueH ¢ momornbio mpuiokenus SASPlanet). Tem e menee, aHamu3
Ja’ke 3TOr0 Marepualia MO3BOJISIET OTMETUTh NMPeoOpa3oBaHMsl MEPBOHAYAIBHBIX (OPM MEPUTIISLHAIBHOTO
penbeda U TOUYKM aKTUBHOTO BO3ACWUCTBHSI OKpY’KaloIIel Cpeabl Ha BbLIEIEHHYIO reomopdocuctemy. Tak,
HaTpUMep, CYIIECTBEHHBINH M3TU0 TOJIHOXKUI OEperoBbIX MOPEH B CTOPOHY (DIFOBHOTIISIIIAAIBEHOTO MOTOKA
TOBOPHT O Pa3BUTUHU CKJIOHOBBIX IPOLIECCOB.

Paboma evinonnena npu noodepoicke Ilpoepammovl nosviusenus koukypewmocnocoonocmu TIY.
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AHAJIM3 THAPOJIOT O-TEOMOP®OJOTHTYECKNX TIAPAMETPOB IIOMMBI PEKA
OBM B IIETAPCKOM PAMMOHE TOMCKOM OBJIACTH

A.A. Yexuna
Hayuonanvuwiii uccnredosamenvcxuil Tomckuil cocyoapcmeennuiii ynugepcumem, 2. Tomck, Poccus

Annomayus. Pexa O0b pUHAAIICKAT K YUCITY KPYITHEUIIIX pek Mupa. HeoOXoauMocTs necie10BaHms
p- O6H, B yaCTHOCTH, €€ MOWMBI, 00OCHOBBIBAETCSI ONPEACICHUEM THAPOIOT0-TeOMOP(OIOTHISCKUX PUCKOB
JUIs1 )KUATeIe HACeJICHHBIX IMyHKTOB, PACIIONOKEHHBIX Ha TEPPUTOPUN TOHMEHHOTO MaccuBa. Llenbio paboThl
SIBIIIETCSI KOMIUIEKCHBIM aHanu3 MOP(GOMETPHUECKUX W THAPOJIOTHIECKUX XapaKTepUCTHK moriMbl OOu B
mpenenax Illerapckoro paitona Tomckod o0macTH ¢ TpPUMEHEHHEM METOIOB TeOMH(OPMAIIOHHOTO
KapTorpadupoBaHus.

Kurouesvie crnosa: moitma, penbed, reonHGOpMamoHHOE KapTorpadhpoBaHNe, 30HBI 3aTOTLICHUS.

ANALYSIS OF HYDROLOGICAL AND GEOMORPHOLOGICAL PARAMETERS OF
THE FLOODPLAIN OF THE OB RIVER IN SHEGARSKY DISTRICT OF TOMSK
REGION

A.A. Chekina
National research Tomsk state University, Tomsk, Russia

Abstract. The Ob river is one of the largest rivers in the world. A necessity of floodplain’s researching
is due to identify hydrologic-geomorphological risks for localities in its area. The main purpose is the
integrated analysis of the Ob river floodplain morphometric and hydrological characteristics within Shegarskiy
district in Tomsk region using GIS mapping.

Keywords: floodplain, relief, moiima, pensed, flood, GIS mapping, flood zones.

B HacTosiee Bpemsi BO3MOKHOCTh TPOTHO3UPOBAHUS 3aTOILICHUH TEPPUTOPUN SIBISIETCS OJHOW W3
KITIOUEBBIX 3ajla4 TpU oOeclieueHUHn 0e30MacHOCTH XKHU3HEESITEIbHOCTH HaceneHus. JlecaTku HaceleHHBIX
ITyHKTOB TOMCKOI 00JIaCTH €KEroHO MOIBEPTalOTCs 3aTOIUICHUIO PEKaMH B TIEPHOJT BECEHHETO TIOJIOBOIbSL.
3amayy TNPOTHO3MPOBAHMS 30H 3aTOMJIEHHS MOXKHO PEUINTh MPU TOMOIIM AETaJbHOrO THAPOJIOTO-
reoMOp(OIOrMYecKoro  aHaiu3a TEPPUTOPHA C  HUCIOJIB30BAaHHEM METOJIOB TeOMH(pOPMAIMOHHOTO
KapTorpadupoBaHUS.

I'uaponoro-mopdooruuecKuit aHamM3 — TO KOMIUIEKC MPHUEMOB U3yUYCHHUsS] HATYPHBIX MaTepUAIIOB C
LENbI0 BBISBICHHUS (OPM TIPOSIBICHUS pYCIOBOTO TIPOIECCA, €ro 3aKOHOMEpPHOCTEH U CBs3eill ¢
onpexaensitomuMu dakropamu. OCHOBHBIE aCHEeKThl TAKOTO aHanu3a: 1) uaeHTuduKanus MOpPOIOTHIECKUX
o0pa3oBaHHi B pyciax M TMOWMax pek; 2) IMOSydeHHe KOJIMYECTBEHHBIX XapaKTEPUCTHK PYCIOBBIX H
noiiMeHHbIX (opmM, ux aedopmaunii; 3) BeIABIeHHE (HAKTOPOB, ONMPECISIOMINX Mpolecc; 4) omnpeneneHue
CBs13eH 3THX (haKTOPOB ¢ U3MEHEHUSIMU pycel U moiM [3].

ITo mopdonnHamMuyeckomMy THITy yyacTok pycia Obu B HccieqyeMoM pailoHe OTHOCUTCS K PYCIIOBOM
MHOropykaBHOCTH [13]. Pycio o0iagaer OTHOCHTENEHOW yCTOMYUBOCTBIO, KOTOPasi OIMPEENsieT CKOPOCTh
pa3MbiBa Oepero Ha 4-5 m/rof [5].
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Pucynok 1 — Kapra pasnoBugHocTteit moiitm p. O6u B Illerapckom paiione Tomckoit obmactu

Ha ocnoBe kmaccuduxkarmm moitm pasHuHHBIX pek P.C. Yanosa [11], Ha TeppuTopun paiioHa ObLTH
BBIJICJICHBI JIBA TUTIA TIOMM: TI0)KOWHHO-OCTPOBHAS M CETMEHTHO-TPUBUCTAs1. B cOOTBeTCTBIH € pazHOOOpaznemM
dbopM penmbeda u uUX pacrnosioxeHueM Ha Oaze kimaccudukanuu B.C Xpombix [9], ObuM BBIIEICHBI
reoMopdosiornueckue pasHOBUAHOCTU TIOHMM: TPHPYCIIOBas, HAJOKEHHAs NpPUPYCIOBas, LEHTpalbHas
TPUBHCTAs, LIEHTpajbHAasl BEIPOBHEHHAdA, puTeppacHas (puc. 1). IloiiMa B mpenenax uccienryeMoro paiioHa
pa3BUTa IPEUMYIIECTBEHHO Ha JieBoOepekbe OOu. AOCOIOTHBIE BHICOTHI BApBUPYIOT B penenax 72,5-80 M.
AMIUTHTY1a OTHOCHTEIBHBIX BEICOT mocturaer 7,5 m. Kaxmol moliMeHHON pa3HOBHIHOCTH ObLIA JaHa
xapaktepucTrka (Tadm. 1).

Tabmmua 1 — Xapakrepuctika pasHoBuaHOCTeH oM p. O6u B Llerapckom paione Tomckoit obnactu
(cocTaBieHa aBTOpOM)

IIpoueccwi ITowaow, Abc.
Penvegh poy W2 Hlupuna, km
penvedoobpazosanus KM 8bICOMbL, M
Ipupycrosas novima
Yepe0BaHNe BAJIOB C
Y3KUMH Ty OOKMMH AKKYMYJIITUBHBIN 31,8 725-75 0,05-3
J0XOUHAMHU
Hanoscennas npupycnoeas nouma
HIECUaHbIE BANIBl BIONb | axxyMVIISTHBHBLH
5 TMYJLITH 0,3 7577 08-12
TO/IMBIBACMBIX OEPErOB | 3p0310HHDI
Lenmpanvnas epusucmas noima
IUIOCKOBEPILIMHHBIE 1-3Ha
TPUBBI C MOJIOTUMU TIeBOOEPEKbE
CKJIOHAMH M MEXTPUBHBIE | o o 0,8—-2,7 na
MMOHMKEHUSA MY N 30,0 75-775 paBoOepexbE
3PO3UOHHBIH
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Penvegh Ilpoyeccot Inowaow, Abc. Hlupuna, km
penvedhoobpazosanus Km? 8bICOMbL, M
Llenmpanvras eviposHennas nouma
?Iigg;fggf:: AKKYMYJIITUBHBIN 15,0 75-775 05-15
Ilpumeppacras notima

BBIPOBHCHHAS

3a600CHHAS 0onoTo00pazoBaHue 65.8 74,580 13-4
MTOBEPXHOCTH TOpPOHAKOTICHHE

Jnst XapaKkTepUCTUKKA THUAPOJIOTMYECKOTO PEXMMa TOMMBI B IpeAeiax M3ydyaeMoro paiioHa ObLTH
HCIIONIH30BaHbl JTaHHBIE 0 MAaKCHMAaJbHBIX pacxomax Boabl (Qmax, M3/c) 3a mepuox ¢ 1996 mo 2016 rr. B
Te4YEeHHE BPEMEHHOI'0 HHTEPBaJia OblJI BBISIBJICH TPEHA HOBBILICHNUS MAKCUMAJIBHBIX PACXOI0B BOIbI, KOTOPBIN
00yCIJIOBJICH HampaBJIeHHBIMUA N3MEHEHUSIMH KJIMMAaTa — YBEJIMUEHUEM CPETHETOJJOBBIX TEMIIEPATyp BO3AyXa
(+0.740C/10 meT), a TakxKe KOJTHMIECTBOM OCATKOB BeceHHero ce3oHa (5,6%/10met) u 3umst (2,7%/10 ner) [7].
O003HaYCHHBIC TCHACHIIUN TPOSBUIIMCH TAKKE B YBEIMUYCHUU CBOOOIHOTO OTO Jibja neproaa Oou co 165 1o
170 mueit [10].

Ha ocHoBanuu aHann3a JaHHBIX O MAKCUMAJIBHBIX PAcX0Jax BOJbI, U3 PACCMOTPEHHOTO IepHoAa ObLTH
BBIJENIEHBI TpU roja: ManoBoaublil 2008 (Qmax = 2500 m%c), cpeanesomubiii 2006 (Qmax = 4520 M%c) u
MHOToBOHBIH 2015 (Qmax = 6390 M%/c). 1 BHIOPAHHBIX JIET OBLIH MOCTPOEHBI KPUBBIE IIPOIOKUTEILHOCTH
3aToruieHus noimsl [6, 12] (puc. 2).

JanHbIi rpaduK IEMOHCTPUPYET, YTO BBIXOJ BOABI HA LEHTPAJIBHYIO MOMMY HaOII01aeTcs IPH yPOBHE
440 cM. B MHOTOBOIHBIH T0JT 32TOTUICHHE IEHTPAIHHON MTOMMBI TPUXOIUTCS Ha HAYaJIo JIeI0CTaBa (2 amperns).
3aToruieHne rpuB LEHTPaIbHON MONMBI (77 M) CTaHOBUTCS BO3MOKHBIM IpH ypoBHE BojbI 570 cM. Beixon
BOJbl HAa YYaCTKH MPUTEPPACHON MOUMBI BO3MOXKEH MPHU MOABEME YPOBHS Ha 623 ¢M U IpU pacxoie BOJbI
4520 m%/c (cpemuuii 1o BogHOCTH rof). [ToaHOe 3aTomIeHHe MOMMbI BEPOSTHO MPHU TIOABEME YPOBHS BOJIbI Ha
800 cm otHOCHTeNnbHO «0» mocTa [12].
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Pucynok 2 — KpuBble poIo/KUTEILHOCTH 3aToIuieHus noiiMbel O6u B Illerapckom paiione u ux
COOTHOIIIEHHE C BBICOTHBIMH YPOBHIMH ITOMMBI (COCTaBIIEH aBTOPOM TI0 [6])

Konebanust ypoBHS Bojabl (YepeloBaHHE NMHUKOB W CHAJ0B KPUBBIX Ha rpadure) 0OYCIOBICHBI
rpebeHYaTBIM X0/IOM YPOBHSI BOJBI MJTH 2-3 C1a00BBIpaKEHHBIMHU BOJTHAMH TIOJIOBOIBA. [IpOI0mKUTEIBHOCTE
MOoTheMa TOJIOBO/IbS COCTABIIAET, B cpeaHeM, 30-35 nHel ¢ Hanbombield THTEHCHUBHOCTHIO 120-160 cM/cyTKH.
WNHTeHCHBHOCTh cmaja ypoBHel He mnpesbimaer 50 cm/cytku [1]. Ha cmame mosioBoabst B pe3ynbrare
MTOMMEHHOTO PETyJIUPOBAHUS TMPOUCXOAHUT CHIKECHHE MAaKCUMAIbHBIX PACXOJI0OB BOJbI W yBEIHUCHUE
MPOIOJKUTEIBHOCTH MOJIOBOAbSL.
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B cootBeTcTBUY € coueTaHrEeM 0COOEHHOCTEH penbeda 1 XxapaKkTepa 3aTOIICHHSI, Ha ToiiMe OTMEYaeTCs
TIOJIOKUTENNbHAS JUHAMUKA TOEMHOCTH, KOTOPas OMpeAessieT poCT TUIOIMIaal IMIOHMEHHBIX 03ep B 6,5 pas, uto
00YyCJIOBIICGHO 3aTOIJICHMEM 3aMKHYTHIX JenpeccHid M JoxOWH moiimbl 1 pa3 B 2 roma, a Takke
HEeOJIaroNMpHUATHBIMH yCIIOBHSIMH OTBOJA ITOBEPXHOCTHBIX BOJI 110 MPUYHHE 3a00JI0YCHHOCTH TeppuTOpHH [4].

Jl1g OIIeHKM M MPOTHO3MPOBAHHWS 30H 3aTOIUIEHMH HCIOJIB30BAINCH PE3YIbTAThl THMAPOIOTHYECKHUX
pacu€ToB M METOABI CJIOKHOTO mpocTpaHcTBeHHOro ananu3a B [ MIC [8]. beutu moctpoens! nudpoBas MoJaensb
mectHocTH (LIMM) m cepust KapT TpaHWIl 30H 3aTOIUICHHH NMPH MaKCHMANbHBIX YPOBHSX BOJBI Pa3sHON
MPOLIEHTHON 00eCeYeHHOCTH.

I'uaponorudeckuit KpuTepuit sl BbIpaXeHUsI KOJTUYECTBEHHBIX XapaKTePUCTHUK 3aTOTUICHUS TOMMBI —
obecneueHHOCMb 3amonieHs: — IO3BOJIAET U3MEPSITh OTHOCUTENFHYIO BBICOTY MIOBEPXHOCTH TIOWMBI B CBSI3U
CO CPEJHEMHOTOJIETHUMH MOKa3aTeNsIMU MOJIOBObA. DTOT MOKa3aTeIb BBIPAXKAETCSA YMCIIOM JIET, B TEUEHUE
KOTOPBIX PAa3IMYHBIE BEICOTHBIE YPOBHH MOWMBI 3AIMBAIOTCS ITABOIAKOM OIPEEIC€HHOW BBICOTHI, MIIM MOXKET
OBITH BBIpa)KEH B MPOIICHTAX.

Jua xaprorpadupoBaHus 30H 3aTOIUIeHWH ObUTH BBIOpaHbl ypoBHH 1, 3, 5, 10, 25 u 50%-noit
00eCnedeHHOCTH, YTO COOTBETCTBYET 3aTOILIEHUIO TeppuTopuu ofuH pa3 B 100 net, B 33 roxa, B 20 net, B 10
7eT, B 4 rojia, B 2 rofia COOTBETCTBEHHO. TaK, BBIXO/I BOABI HA LIEHTPAJIbHYIO BEIPOBHEHHYIO MOMMY, B KOTOPOIi
pacnonoxena 1. Ctapas llerapka, npoucxoaut MuHUMYM 1 pa3 B 2 roga (obecnieueHHocTs 3aTorieHust 50%),
KaKk M 3arloJIHEHHE MACNPecCHil HEHTPaJbHON TPUBUCTOM MOWMBI, YTO BeAET K 00pa3oBaHHIO 03Ep U
nanbHeneMy 3abomauuBanuio [12].

Pesynprarer  kapTorpadupoBaHUS B HacTosAlIee BpeMms pasMmemieHbl Ha ['eomoprame Tomckoit
obnactu [2]. B mpojommkeHue NaHHOTO MCCIICAOBAHUS CO3JAcTCs 0a3a T'€OJAHHBIX IO JKUTEISAM JIOMOB,
MOTAIAIONINX B 30HBI 3aroruieHus. [lomydeHHBIE pe3yibTaThl AEMOHCTPUPYIOT, YTO CHHTE3 MOIPOOHOTO
aHanm3a THIPOJIOTO-TeOMOP(OIOTHUECKIX napaMeTpoB MTOMMBI u reouH(pOPMaIIIOHHOTO
KapTorpadupoBanus gaeT HanboJiee MOJTHYIO U TOYHYIO KapTHHY O MPOTEKaHWHU MPUPOAHBIX MPOLECCOB Ha
TOH WM UHOU TEPPUTOPUHU. DTO, B CBOIO OUEPEb, TO3BOJISIET CHU3UTD YIPO3Y KU3HU JIIOACH U MaTepUaIbHbIM
LIEHHOCTSM B IIEPHO/ TIOJIOBO/IbA.
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OCOBEHHOCTH MMOWMBI M PYCJIOBBIX TPOIIECCOB PEKM MEKOHT

A.A. Yexuna
Hayuonanvusiii uccnedosamenvckuil Tomckuii 2ocyoapcmeentulii yHugepcumem, . Tomck, Poccus

Annomayus. V3yyeHue pycloBBIX MPOLECCOB U OCOOCHHOCTEH MONM peK — HeoTbeMileMas 4acTb
HCCIEAOBAHUM IIPU BBISBICHUU ACIEKTOB PALMOHAIBHOIO IPUPOAOIONb30BAHUS, OIPEIEICHUS ONACHBIX
IIPUPOAHBIX MIPOLIECCOB JUIS JKU3HU JIIOJCH M BO3MOXKHOCTH MX IIPOTHO3MpOoBaHUs. Llenpro paboThl sBIseTCS
paccMoTpeHne reoMopOJOrHYECKUX XapaKTEPUCTHK MOMMBI M PYCJIOBBIX IPOLIECCOB PEKHM MEKOHT At
BO3MOKHOCTH JAJIBHEUIIIEr0 KOMIUIEKCHOTO aHAIM3a SIBJICHUHA U [IPOTHO3UPOBAHMSI 3aTOIUIEHUN IIPUPEUHBIX
TEPPUTOPUI B IEpUO HABOTHEHUIA.

Knioueswie cnosa: penbed, noiiMa, pycioBble MPOLECCHI, IPOLECCH! pesibe0o0pa3oBaHHUs.

FEATURES OF THE FLOODPLAIN AND BED PROCESSES OF THE MEKONG RIVER

A.A. Chekina
National research Tomsk state University, Tomsk, Russia

Abstract. The study of bed processes and features of floodplains is an integral part of research in
identifying aspects of rational nature management, determining dangerous natural processes for human life
and the possibility of their prediction. The purpose of the work is to consider the geomorphological
characteristics of the floodplain and bed processes of the Mekong river for further complex phenomena
analysis and riverine territories flooding forecast of during floods.

Keywords: relief, floodplain, riverbed processes, processes of relief formation.

Pexka MeKOHr BXOAMT B YHUCJIO KPYNHEWIIUX PEK MHUpa U SBISETCS I[JIAaBHOW pEeYHOU aprepuei
Bocrouynoro Mupokutas. BEe mamuua nocturaer 4500 kM, miomans Oacceiina cocraBiseT 810 Teic. kM2,
pacnpenenssich o TEPPUTOPUH ILIECTH rocynapcts [4]. Peka nmMeeT mpeMMyIeCTBEHHO 0KAEBOE MUTAaHUE,
ee PeXUM XapaKTepU3yeTcs Yepe0BaHNEM J0XKIJIMBOIO U CyXOr'0 C€30HOB B IpeAeiax CyOTpOIIMYECKOro U
TPOIMUYECKOT0 KITMMATUYECKUX MOSICOB.

Bacceitn MekoHra 1enuTcs Ha ABE€ 9acTH U BKIIFOYAeT B ce0s ceMb (pru3nko-reorpadmuecKiux paioHOB,
XapaKTepU3YIONIMXCsl  pa3HOOOpa3HBIMH  TeO0JIOrO-reOMOP(OIOTHIECKUMH,  THAPOJIOTHYECKUMH U
KJIIMMaTUYECKUMU YCIIOBUsAMU: Bepxuuit MekoHr, 6acceiiH KoToporo oopasyror Tuberckoe miato, 001acTh
Tpéx Pexk, 6acceiin p. Jlanbuannzsay, u Hikanit Mekonr, oxBatbiBaronuii CeBepHoe Haropwe, miaro Kopar,
Oacceiin Tomnnecan u nenbty (puc. 1) [10].
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Yeaosmsie obomaveris:
AMR Armamcrme rope
LFB Tlopsi Nesabyr
PPU Tope Py Nxar

BP Naoro Bonosen

KM  Konrymcont maccus
M Kopaamorosst rope:

PucyHnok 1 — ®usuko-reorpaduueckoe paiionupoBanue 6acceiina p. Mekonr [10]

Penwed Oacceiina p. MeKOHT OTIMYAETCs CIOXKHBIM CTPOEHUEM U pazHooOpasueM popm. CIIOKHOCTB
CcTpoeHHs penbeda 3aKITFYaeTCs B COYSTAHUN BRICOKMX HATOPUI M MEKTOPHBIX KOTJIOBHH, HU3MEHHBIX TIJIATO
Y paBHUH [4].

B BepxsHeMm Teuenun (oT rpaHunsl ¢ Kuraem 1o 5-ro kM BBepx 1o TeueHHIO OT BbeHTbsiHa, Jlaoc)
MeEKOHT TpOTEeKaeT NPEUMYIISCTBEHHO IO JHY TJIyOOKHX YIIEINH, HMEET IOPOXKUCTOE pPYCo,
3arpOMOKICHHOE CKalaMH. B 3TOM MecTe pycilo peKH CIIOXEHO KOpPEHHBIMH mopoaamu [12]. [lanee ot
Brentbsna o r. CaBanHakxeTa (JIaoc) ciieflyeT aJuTFoBHAFHBIA YYaCTOK Pyclia C HATMYHUEM B HEM OCTPOBOB,
00pa3yst psizt KpyThiX oBopoToB [ 1, 12]. Janee no r. KpaTtsax (Kam00pxa) pyciio cHOBa CJI0KEHO KOPEHHBIMU
noponaMu. Haunnas ot r. Kpateasxa, cnenyer Hu30Bbe MEKOHTa, NepeceKarollee MIOCKYI0 aJTIOBUAIBHYIO
HU3MEHHOCTb. 3/I€Ch PYCJIO OKaWMJICHO 3HAYUTEIbHBIMU JICIIPECCUSMHU 00JIbIION Turomanu. [loatomy mnpu
MOIbEME YPOBHS BOJIAa M3 PEKH YCTPEMIIIETCS] Ha PABHUHY, 3aIIOJIHASA 3TH MOHIKEHUS [4].

Orr. [Inom-Ilens HaunHaeTcs aenbTa MekoHra, rae peka, MUPUHON 0KOJIO 3 KM, pa3BETBISETCS HA ABA
O0JBIIMX pyKaBa. 3/1eCh PYCIIO p. MEKOHT | €ro INIaBHBIX PYKaBOB Mallo MEaHAPUPYET, UYTO CBUIETEILCTBYET
00 MCKIIIOYUTEILHO MOJIOJOM BO3pacTe JIEIbTOBOW paBHUHBI [4]. YcThs MeKOHTa 3arpoMOKICHBI MacCon
OTJIaraeMbIX PEKOH TMECYAHWUCTHIX M WIMCTBIX OCAJKOB, YTO BBI3BIBAET OBICTPBIA POCT JaTepalibHON
CeJMMEHTAIIUH JIENbThI cO cKopocThio 80-100 m/rox [6].

VYKIIOH peKH B BEPXHEM TEUCHHUU OTHOCUTEIBHO BBICOK, IO CPABHEHUIO C HU30BbeM (puc. 2). Obmas
BEJIMYMHA YKIIOHA 11 Beeil peku coctasmser 0,0002 [14].
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Mekong River Profile from Headwaters to Mouth

1000 | Lower Me VIET NAM

4500

VIET NAM

Pucynoxk 2 — IIpo¢uns p. MekoHT OT HCTOKOB 110 ycTbs [14]

[Toiima HM30BUH MEKOHra COCTOMT M3 TPEX THUAPOJOTHYCCKH B3aMMOCBS3aHHBIX PETHOHOB: IOWMa
Tonnecan, Kambopxuiickass HU3MEHHOCTH U JienbTa MekoHra Bo BeetHame (puc. 3).

f | E | 2 I
~ Legend
— { il ] Tonle Sap Floodplain |
Cambodian Lowland
Vietnam Mekong Deita
B vonle Sap iake
Country boundary
! [] Basin boundary
®  Hydrologic station
*  Hydropower dam

Pucynok 3 — IlotiMer Oaccetina HmkHero Mekonra [11]
74



B oporpadudeckom oTHOIIEHNH TTOWMa PacIioyiaraeTcs B Mpeeax ApeBHEAITIOBUAIBHON paBHUHBI P.
MeKkoHT, MOBEpXHOCTh KOTOPOH MeCTaMH IUTOCKas, oOpa3oBaHHas APEBHUMH MOPCKHMH TeppacaMmu, a
MEeCTaMH XOJMHUCTO-yBanucTass. OCHOBHBIE MOMMEHHBIE OTJIOKEHUS MPEACTABICHbBI AJUTFOBUEM, COCTOSIINM
13 MEeCKa C WIIMCTHIMHU U TIIMHUCTHIMA JacTHIIaMH [9].

B noiime MekoHra pacrpocTpaHeHsl 00J10Ta U 03epa, OKa3bIBAIOLINE PEryIUpYolee BIUSIHUE Ha CTOK.
CambiM OonbIIUM sIBJIsIETCSt 03epo ToOHiecam, OCYLIECTBISIIOIIEE PErYNIApPHBIA BOJOOOMEH C peKo —
CPEIHET0I0BOI 00bEeM IPHUTOKA M OTTOKA 03epa cocTaBisieT okojo 79,0 kM3 u 78,6 kM3 [11]. B momoBonbe
OTTOK B 03€pO 3aMETHO YMEHBIIAET CTOK B OCHOBHOM PYCJI€ PEKH.

bonora B moitMe MekoHra MMEIOT, B OCHOBHOM, BpEMEHHBbIH xapakTep. B mepuoa goxiei B
MOHMXEHUSX penbeda 00pa3ytoTcs 3a00104eHHbIE yYacTKU, KOTOPhIe HCUE3al0T B CyXoii mepuoa. B npenenax
JEeNbTHl Pa3BUTHl MaHTPOBBIE OO0JIOTA, PACTUTEIBHOCTH KOTOPBIX OKAa3bIBAET CYIIECTBCHHOE BIMSHHE Ha
CEIMMEHTAITIIO HaHOCOB [4].

O6nuk penbeda B OacceitHe MekoHra Takke (OPMUPYIOT COBPEMEHHBIE SK30TE€HHBIE MPOLECCHI
penbedooOpa3oBaHs, K KOTOPEIM OTHOCSATCS peYHAs DPO3Us M TPOITNIECKUI KapCT.

['maBHBIME (pakTOpaMu pa3pylieHust OeperoBOr 30HKI ABISIOTCS: TIOPOBOE AaBIICHUE BOJIBI, TMHAMUKA
YPOBHSI BOJIBI B PEKE M COCTAaB OeperoBhIX OTIOXKEHHI [14].

W3menenust ypoBHs BoJbI B MEKOHTe MOAPA3IENIOTCS Ha TPHU THUMA: OJHOBEPIIHMHHOE ITOJIOBOJIBE,
MHOTOBEPIIMHHOE TTOJIOBOABE M pe3kuid craa. Kak mpaBuio, B yCIOBHAX MOJOBOJIBS C OAHUM ITUKOM Oeper
peKd CTaOWIIeH, TOCKONBKY YpPOBEHb TPYHTOBBIX BOJI M ypPOBEHb PEKH NPUOIU3ZUTENHHO paBHBI. J[is
TIOJIOBOJIBSI C HECKOJBKUMH THUKaMU (B OOJIBIIMHCTBE CITy4aeB, BHI3BAHHBIX TPOMUYECKHMH ITHKIOHAMHM)
HabJromaeTcs yBeauueHe HeOIaronpusaTHOIO MOPOBOTO JIABJICHUS, BEI3BAHHOTO BTOPHIM U TOCIEAYIOMINMHU
nuKaMuy. Pe3knii ciai moJIoBOIbsI CITOCOOCH BBI3BATh BOJTHOE MCTOIICHHE TTOPO/I, CIArarolIiux Oeper.

[lopoBoe maBneHHe OOYCIOBIMBAET YCTOMUMBOCTH Oepera. IIpu momHsATHH YpPOBHS PEKH B CE30H
JOXKIIEH pa3BUBAIOTCS MOJIOKUTEIIHHBIC TTOPOBBIC IABJICHUS, T.€. TIOPOJIBI, Clararolue Oeper, HaOIHSIOTCS
BozOH. beper pexn Hambosnee ysS3BUM, KOT/Ia YPOBEHB BOJIBI PE3KO MaIaeT IMocIie HKa naBojka. Ha Mekonre
MMKOBOE JIaBJIEHNE BOJIbI B IOpaX yBEIUYMBAETCS MPONOPLHOHATEHO BETMUYMHE ITMKOBOTO pacxonaa [14].

Pa3mpIB OeperoB B yCIOBHSIX TPOMUYECKOTO TYMUAHOTO KIIMMaTa MPOTEKAET JIOCTATOYHO MEJJICHHO
(Tabn. 1), oTMe4aeTcsi He3HAUMTEbHBIN CMBIB MaTepualla HECMOTPSI Ha TO, YTO TH MPOIECCH MPOUCXOJISAT
JaKe TIPH €XKETOJJHOM TOTPY>KEHHH OeperoBoil 30HBI MO BOAY B Iepuo]i MaBoaKoB. CpeaHss CKOPOCTh
nenynanuu coctaisger 0,07 mv/ron [9]. O0beM cMmbITOr0 MaTepuana mpu (hIOBUAITBHOM BO3JIEHCTBHH
00BbIYHO BapbHpyeT oT 3,28 no 6,13 m%m. Ilpu skcTpeManbHbIX HaBogHeHHsXx 1966 m 1971 rr. oObem
OTJIOKEHUI JOCTHUT moka3areneii 16,11 n 16,15 m%/m.

Tabnuma 1 — CkopocTh 3p03un B 3aBUCUMOCTH OT KIUMarta [5]

< . 9
Tun kuomama Obwasn nﬂmzqa()b, 10 Pew—togt CHOC, Obwas ckopocms 3posuu, 10
KM m/(xkm” - 200) m/200
TponnquKfH/I 297 71,15 2,12
T'YMUJTHBIH
T pommeckii 39,1 169,0 6,61
cyxoi
MesoTepMam,vam 231 714.4 16,50
T'YMUJTHBIH
MHKpOTepMaHfHLIH 31,7 46,5 1,48
T'YMUJTHBIH

Kmumar Oacceitna MekoHra Takxke crocoOcTByeT (OPMHPOBAHHUIO KapcTa. TponuyecKHid Kapetr —
MOp(oIOTO-TeHETHYECKU THUI KapcTa, Pa3BUBAIOUINICA B YCIOBUSAX T'YMHIHOTO TPOIHMYECKOTO KIMMATa,
xapakTepusyercs (GOpMHUpOBaHUEM KapCTOBBIX OalllieH, KOHYCOB, TUIATO, MEIIep U MOJI3eMHBIX pek [2, 8].

Haunbonee spkue mpumepsl KapcTOBBIX 0Opa3oBaHMi Ha Teppuropuu Oacceiina pexku B Jlaoce —
XaMMyaHCKHH KapCTOBBIA paiioH, KoTopelii uMmeeT miuuHy 290 kM u mmpuny 40 kv B LlentpansHom Jlaoce,
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MIPOJOJDKASCh B HaMpaBjICHUU Ha TeppuTopHio BretHama [8], u memepa Tham Xe Bangfai, npoTsskeHHOCTBIO
9 KM, ¢ IOA3eMHBIMU TTOTOKaMu 710 50 m/c [15].

Takum oOpa3om, GpopmMupoBaHre MOP(POIOTHISCKOT0 00JIMKA PYyCiia M MOWMbI peKr MEKOHT, a TakkKe
WX NWHAMUKA, O0YCJIOBIIEHBI OOJBIION MPOTSIKEHHOCTHIO PEKH OT MCTOKOB K YCTHIO, HEOAHOPOTHOCTHIO
reoMOp(OIOTMYECKOTO CTPOCHHS TEPPUTOPHH, OCOOCHHOCTSMHU KJIMMAaTa W THUAPOJIOTHYCCKUX YCJIOBUH, a
TaK)Xe COBPEMEHHBIMH SK30T'€HHBIMH MPOIIECCaMU pelibe(hoo0pa3oBaHusl.

JlaHHOe nccneaoBaHue NPoBeeHO B paMKkax coBMecTHOro mpoekta TT'Y u MuHucTepcTBa MPUPOIHBIX
pecypcoB u skonorum Jlaoca mo pa3pabOTKE CUCTEMBI MOHHTOPHMHTA HABOJHEHWH Ha p. Mekonr. B
JanbHEMIIEM IUIAHUPYETCSI IPOBEICHUE PaiOHUPOBAHUS TOJIMHBI MEKOHTa 10 NPUHIUITY OPOKIMMAaTHUYECKON
OOIIHOCTH Ha OCHOBe LU(ppPOBON Mojenu penbeda [3], a Takke CO3IaHUE CEPUU TEMATUYCCKUX KapT
BOXHEHIINX MOP(HOMETPUUCCKHUX TMOKA3aTeNel JIEMEHTOB JIOJIMHBI U MOHMBI MEKOHra Ha OCHOBE METOJIUK
CJIOXKHOTO TpocTpancTBeHHoro ananm3a B ['UC [7].
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HOBBIN B3TJISI] HA PA3BUTHUE TEPPUTOPUM CEBEPA 3AIIA/THOM CUBUPH
B IIO3IHEM ILIEMCTOIIEHE

123p C. Illeiinkman, **B.I1. Iapnauée
YTomencruii unoyempuanvuoi yuusepcumem, *Uncmumym xpuocpepor 3emau CO PAH, *Tiomenckuii
eocyoapcmeentblil yHugepcumem, 2. TiomeHy, 4Hauu0naﬂbﬂbnl uccnedosamenvcekutl Tomcxkuti
eocyoapcmeenublil yHugepcumem, 2. Tomck, Poccus

Annomayus. llpeacraBneHpl MaTepralbl U3ydeHUS TEPPUTOpHUN ceBepa 3anaaHoil Cubupy B Mo3qHEM
kBaptepe. Jlenaercs BbIBOA O €€ rIyOOKOM MPOMEP3aHHH B 3TO BPEMs, OTMEUYACTCS PACIPOCTPAHEHHOCTh B
IJICHCTOIICHOBBIX OCaIKaX CEHCMHUUYECKUX AeopMalinii, CBI3bIBAEMBIX C HEOTCKTOHUYECKUMH MTPOIIECCAMHU B
ApKTHKE, W OTCYTCTBHUE PEIHKTOB JICIHUKOBBIX IUTOB, 3a CIEIbl KOTOPBHIX MPUHUMAIHCH MPOIYKTHI
TUNYHOTO JUTsi CHOMPH JIeJOBO-PEYHOT0 pa3HOca KAMEHHOTO MaTepuara.

Kurouesvie crnosa: no3muuii mieicroreH, 3anagnas CuOUpb, HEOTEKTOHHUKA.

A NEW LOOK AT THE DEVELOPMENT OF THE TERRITORY OF THE NORTH OF
WESTERN SIBERIA IN THE LATE PLEISTOCENE

123y S, Sheinkman, “V.P. Parnachev
Tyumen Industrial University, 2Earth Cryosphere Institute SB RAS,
*Tyumen State University, Tyumen, “National research Tomsk state University, Tomsk, Russia;

Abstract. Materials of studying North-Western Siberia’s area in the Last Pleistocene are presented. A
conclusion has been drawn in respect to deep freezing of the area at that time; there are marked distribution of
seismic deformations within Pleistocene sediments, which is linked with neotectonic processes in Arctic, and
absence of glacial sheet’s relics, for which traces of river ice floe drift of stony debris, typical in Siberia, have
been considered.

Keywords: Last Pleistocene, North-Western Siberia, neotectonics

Mogens ycToiiunBol TIATGOPMBI, TEPUOAMYECKH TIEPEKPhIBAEMOW B KBapTepe IOKPOBHBIMHU
JieIHUKaMH, JIOJIT0e BpeMs TpUMeEHsIIach Ut ceBepa 3anaanoit Crubupu. Bo3mMokHbIE TPOSBIIEHHS TEKTOHUKU
CBSI3BIBAJIMCH TOT/IA C MOSIBJICHUEM HJIN CHATHEM Harpy3KH Ha 36MHYIO KOPY MOIIHOT'O JIEIHUKOBOTO LIUTA [2;
5]. B monp3y 3TOr0 rOBOPMIIO OTCYTCTBHE B HCTOPUUECKOE BPEMS CBUAETEIHCTB OIIYTUMBIX 3€MIIETPSICEHUN
u 10, yto Cubupckue YBajibl — BO3BBILLIEHHOCTh Ha NpaBolepexbe Cpeanelt OOM — 10 aHaJOIWU ¢ BHEILIHE
MOXO0XUMHU 00pa3oBaHUAMHU PyccKoii paBHUHBI CYMTAIN KOHEYHOH MOPEHOH APEBHETO JIeTHUKA, TAK KaK 3/1€Ch
KpUCTaIITMUECKH (yHIAMEHT HaXOIUTCS TIYOOKO, HO BCTPEUAIOTCS OPPATUIECKUE BaTYHBI.

ABTOpBI MPOBENIN KOMIUIEKC HCCIIEIOBAaHUN B BEPXHEM U cpelHeM TeueHuH pek Tasz, [lyp nu Hageim 1,
MIpeBapUTENHHO MPOAHAIU3UPOBAB JaHHbIE CTOPOHHUKOB M MPOTHBHUKOB OTMEUEHHOW MOJENH M U3y4YWB
00JIBIII07 MaccuB HOBOH [1; 6; 7; 11] uH(pOpManny, MPUIILITN K HHOMY BBIBOY. PEIUKTOB ApEBHUX JIETHUKOB
HMH BBISIBIIEHO HE OBLIO — TOJIBKO TOCIIOACTBO MPOLIECCOB IITyOOKOr0 IPOMEP3aHusl 36MHOM KOPBI B KBapTepe
Ha (QoHe camopa3BuTUs peuHOol ceTu. Ocalku KBapTepa OoJbIIel YacThlo OBUIM MPEICTAaBICHBI MECYaHbIM
QUTIOBMEM, a BAIYyHbl B €r0 TOJIIE OKa3aJHCh JIUIIb BKPAIUICHbI, SBISSICH PE3yJIbTaATOM OOBIYHOTO JUIS
CHOMPCKHUX PEK JIEZ0BO-PEYHOTO pa3HOCA 3aXBAYCHHBIX JIbAUHAMH 00JIOMKOB TOpHBIX Topos [12; 13].
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Pucynok 1 — ITceBaomMopdo3bl o NOAUTOHANTEHO-KUIBHBIM JibJaM (ITXKJT) B Tene BRICOKHX Teppac B
Oacceiine p. Hagpiv; okpectaoctu r. Hagemm. @oto u3 apxusa B.C. lleiinkmana

BonbmMHCTBO KaMEHHOTO MaTepHaia, KakK BBUICHWIM aBTOPHI, OBLJIO MEPEHECEHO C MPaBOOEPEKbs
Enucest (6a3anbThl, TOIEPHUTHI, aHAME3UTHI) Yepe3 HEBHICOKUI BOAOPA3/Ie] Ha ero JIEeBOOepeXbe MPH O IbeMe
BOZIBI BO BpeMs BECEHHHUX Jieoxono0B. lIpm 3TOM MOCTOSHHO B TOJNIIE OCAagKOB BCTpedanuch (puc. 1)
nceB1oMopho3sl 10  MONUTOHANBHO-KWIbHBIM JibiaM (IDKJI) — wHamkatopsl HHU3KOTEMIEpaTypHOH
KPHOJIMTO30HBI, (POpMUpYIOLIEHCS B OTCYTCTBUE JICTHUKOB.

Bosseimennocts Cubupckue YBainbl B OTCYTCTBHM BO3JICHCTBHUS JIGAHUKOB MOXKET OBITH TOJBKO
PE3YILTATOM TCEKTOHHMYCCKHX IIPOLCCCOB, U YCUIIMA aBTOPOB 6I)IJII/I HarpaBJICHBI Ha IMNOWUCK HUX CJICOO0B.
[Ipenmocbulky U TAKUX MPOLIECCOB OMPENENSINCH CTPYKTYPHO-TEOAHHAMUYECKON 30HAIBHOCTBIO TAHHON
tepputopuu [3]. Ho B oTnoxeHusx kBaprepa e€ ciieibl He UCKAIM — BCE CTapaich OOBSCHITH MOJCIBIO C
JICIHUKOBBIMH IIUTaMH, XOTSI B COCeIHUX pailoHax ApKTHKH Toibko B 2015 r. 3aperucrpupoBansl [8] 6
3eMJICTPSCEHUI ¢ MarHUTY10¢ OT 3.7 10 4.5, U TEKTOHHYECKAask aKTUBHOCTh (DMKCHPOBAJach 3/1€Ch IaBHO.
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lpoesBieHne \EBepTMKaanue
JIMKBEdaRLY CEVICMOANGAORALI

BEpPTVRANIBHbBIE » 3 X HZ]

CEVICMOAVCAOKalNA

\ Cevicmoaedopmauym

B8 BUOE MUKPOCKAAAOK

Pucynok 2 — Paznuunsie ceficMoaedopMaluy B MO3AHEIICHCTOIIEHOBBIX aJUTFOBHANBHBIX ocaakax 20-M
Hanpivckoii Teppacer; okpectHoctu r. Hagpiv. ®@oto u3 apxusa B.C. lleiinkmana u I'.B. Marbimaka.
IlosicHeHus B TekCTE

OO0 aKTHBHOM OJIOKOBOM TMOJIHSITHH M3Y4aeMON TEPPUTOPUH TOBOPST BHICOKHE TEPpachl — UTOT Bpe3a
PEK B IecuaHylo, B OCHOBHOM, TOJIIy aJuTioBusA. VX BeIcoTa mocturaet B Cubupckux Ypanax 30-40 m u 15-
25 M B cpelHEM TEUCHMH TEKyIIUX oTciona Ha ceBep pek HanmeiM, Ta3 u Ilyp. OObsicHUTH Bpe3 MHBIMHU
MpoIieccaMy HENb3s, U aBTOPhI CYMTAIOT, YTO BCE 3TO MOKHO CBS3aTh C JaBiieHHeM Ha 3amnaaHo-Cubupckyio
IUIUTY CO CTOPOHBI CpeAMHHO-OKeaHu4yeckoro xp. l'akkens [1], pacummpstomerocst B KBapTepe, — 3a C4€T
CyOMEpHUINOHANBHOTO CKATHS 0CaOYHOM TOJIIH U e€ B3IbIMaHUs Ha TaHHOH TEPPUTOPUH, B YACTHOCTH, — B
paiione Cubupckux YBayioB. [Ipu 3TOM aBTOpBI BBISIBUIM B TEJIe TEPpPac MHOIO CEHCMHUTOB — Pa3JIMYHbBIC
JUCIIOKALIMHI OCaIKOB, Pa3pbIBHBIC HAPYIIEHHS, IPOSIBIICHUS IMKBe(hakuu (puc. 2).

OObIYHO MTUKBehaKIHs TPOSBISAETCS B HEKOHCOIUIUPOBAHHBIX OPOAX (YTO HAOII0aI0Ch aBTOPaMH,
Hanpumep, Bo Bpems 3emiierpsicenns 2003 r. Ha AsTae), M B HallleM cliydae OTMedajach OHa B TAJIBIX OCAAKaXx,
TOorja Kak paspbiBHbIC jaedopmanuu ukcupoBaiuchk (puc. 2-I) B mopoaax, npexae KOHCOIUIUPOBAHHBIX
Mep3notoi. UuTepecHo, uto (puc. 2-1I) ciou ¢ nposiBieHueM JTUKBePaKIUK, Oy Iydd MOTOM TPOMOPOKEHBI,
TaKXe OKa3bIBAJIMCh B 30HE CABUIOBBIX cMmelleHHH. Hapsimy ¢ paspbiBamu, IepeMeIeHHeM U CMELCHHEM
cnoéB ObUIM OOHApyXeHbl W Hanpsbk€HHble MUKpockiuaaku (puc. 2-I11I), cBuaerenscTBOBaBIIME O
3HAYUTEIIFHOM CYOMEpHIMOHAIBLHOM CXAaTHUH: CyIs [0 HAaKJIOHY OCeH CKJIal0K, MaKCHUMalbHOE €ro
BO3IEHCTBHE OCAJKU UCHBITAJIM UIMEHHO CO CTOPOHBI Xp. ['aKkkens — B HanpaBJI€HUU CEBEP-CEBEPO-BOCTOK —
IOr-10T0-3ama/.

SBneHve nWKBe(QAKIUM I OIEHKH CEHCMHYECKHMX COOBITUH TPEATIOKEHO TPHUMEHATh A.A.
Hukonossim [10] Ha OcHOBaHMY COOTHOIIEHHUS MEXIY TIOPOTOM BO3HUKHOBEHHS €€ CTPYKTYP M MarHUTYA0H
MOPOXKAAIOMINX UX 3eMileTpsiceHni. CorinacHo 3TOMY, TEKCTYphl BHEIPEeHUs (B BUE A3bIUYKOB IJIAMEHH U JIp.)
BBI3BIBAIOTCS 3eMJIETpsiceHHsIMU 7-8 OaymnoB mo mkane MSK-64, a nexauume CKIaaku ¢ BHYTPEHHUMH
pa3pblBaMy M HaJBUTOBBIE CTPYKTYPHI MPH HIMPOKOM paCHpOCTpaHeHHH nedopmarnuii — Oonee 8 Oaos.
OpHako B [9] 0TMEUYEHO, YTO ISl UX PEKOHCTPYKLUH HYXKHO 3HATh U3HAYAJIbHBIE PEOJIOrHYECKHE CBOMCTBA U
MOIITHOCTh JINKBE(UIIMPOBAHHBIX M TEPEKPBIBAIONINX OCAJKOB, MeXaHU3M JjedopManuii 1 MHOTHE JIpyrue
napametpsl. [l03TOMy 01HO3HAYHO O B3aMMOOTHOILIEHUH MEXY CTENCHBIO TUKBE(PaKIM U HHTEHCUBHOCTBIO
3eMJIETPSCEHHUH NIOKa CYANTh HENb3sl.

ITomoraer oleHKa OJIOKOBBIX CMEIIEHUH TOPHBIX MOpOJ. BIojbh TIyOMHHBIX Pa3iOMOB IO BCEH HMX
CHUCTEME B HAllleM PETHOHE PAa3BUTHI KPYMHBIE MOPQGOCTPYKTYPHI CABHTOBOTO M B30OPOCOBO-CIBHUIOBOTO
tuna [11], Briarodas conpsok€HHbIH ¢ CHOMpCKMMH YBajlaMH  TPaHC3alaJHOCHOUPCKUI  Pas3sioM.
[No3nHekaitHO30lCKasi TEKTOHWYECKass aKTHMBHOCThH TPOSBISLIACH 3Jiech [4] Ha BcexX crparurpapuyeckux
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YPOBHSIX; CIEBI €€ aKTUBHU3ALMH B MTO3HEM KBapTepe 1 rOJIOICHE HAIIUIH, KaK ObLTO yCTaHOBIIEHO aBTOPaMH,
OTpa)XKCHHE M B BEPXHHX YaCTSIX BBICOKHX TEPpac PerHOHa, I/Ie OCAIKH MpeCcTaBiIeHbl capranckum (MHUC-2)
AJTIOBHEM.

B xproxpon MUC-2 3ta Tonma npomepaarna, KOHCOIHIUPOBAIACh, CTAHOBIIIACH XPYITKOHM, X BO BpeMs
3eMJIETPSICEHUH JIETKO MOAJIaBaJlach pas3pbiBHBIM aedopmanmsaM. B paiione r. Hanpim, Hampumep, 31O
MOJTBEPIKIACTCS TEM, UTO TIOBCEMECTHO B Oacceiine p. HaapiM BcTpedaroTest BHICOKHE Teppachl, U B UX Telle
pazBurts icesmomopdosst o [DKIL. B cpene 3Tix ocaakoB mUpOKO MPeACTaBIEHBI CEKYIIHE BCIO CAPTAHCKYIO
TOJIILY BEPTUKAIBHBIC TPEIIUHBI (CM. puc. 2-1) co cMmemeHueM ciio€B Baosb HUX Ha 5—10 cM (mopoii o 15
cMm). [Ipuaém Takme TpeIHbI He CBSA3aHbI ¢ 001aCThIO OceqaHus 0JI0KOB ITOPoAs! pu BeiTanBanuu IDKJI, aTo
MOTYT OBITh TOJNBKO celicMHUTHL. XoTa mo [10], Hanuuue mposiBieHHs JTUKBehakouu — (AKTOP BBICOKOH
CEMCMUYHOCTH, Ha HAlll B3IJIAJ, BEJUYMHA (PUKCUPOBAHHBIX CMEIICHHH MO3BONAET TOBOPUTH 00 HX
BO3HUKHOBEHHUH BO BPEMS 3€MJIETPSCEHUI MEHBIIIEH CHIIBI — MHTEHCUBHOCTHIO JI0 5-6 6aIioB.

CapraHcKuii BO3pacT OTMEUEHHOI0 KoMILIekca 06ocHoBaH [12] cepueii 1*C-natuposok B ipenenax 10—
12 teIC. 1. H. IO Oopranuke B okaiimMiennu [DKJI — ¢ukcupys tem cambim Bpemst ux BoiTamBanus [DKJL
YunThiBas, YTO BHINIE TIO Pa3pe3y 3TH OCAIAKH TEPEKPBITHI XOPOIIO PAa3BUTHIMHU ITO3THETOJIOIICHOBBIMH
nonzonamu (cM. puc.l), Ha GopMUpOBaHUE KOTOPBIX HYKHO 5-7 TBHIC. JIET, MOXKHO CYIUTh, YTO MPOU3OIILIO
B3/IBIMaHKe OTMEYEHHOU Tommu Ha 20-M BEICOTY (B BOCTOUHOM YacT CHOMPCKUX YBallOB — Ha BRICOTY 110 40
M) HE paHblile Hayana rojoueHa. CienoBaTeqbHO, CKOPOCTh OJHATHS COCTaBIsIa 2-4 MM B TOJ, UTO TaKKe
TOBOPHT O BBICOKOW aKTHBHOCTH TEKTOHHYECKHX IIPOIECCOB B PETMOHE B TO BpeMs, TeM OoJiee YTO
AHAJIOTUYHBIE SBJICHHUSA ObLTH 3a()MKCHPOBAaHBI aBTOpPaMU W B OoJiee HU3KHUX YacTAX Teppac, — Mo KpanhHeil
Mepe, J0 JaTUpoBaHHBIX uMu [ 12] ocagkoB MUC-5.
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MEXAHMW3M OBPA30OBAHUMA HA TEPPUTOPUUN KPACHOAPCKOI'O KPAS B 1908
roay CTPAHHBIX CTPYKTYP, OBHAPYKEHHbIX BIIOCJIEACTBHUHA I10
KOCMUYECKUM CHUMKAM

JLE. Dnuxmemosa
Hayuonanvuwiii uccnredosamenvcxuil Tomckuil cocyoapcmeennuiii ynugepcumem, 2. Tomck, Poccus

Annomayus. Onucanbsl HeOOBIUHBIE CTPYKTYpHI Ha Tepputopuu KpacHosipckoro kpas. IlokazaHa cBsi3b
X 00pazoBaHUs C B3PBIBHBIM pa3pylieHreM TyHTyccKOro Mereoputa B arMocdepe u 00pa30BaBIIMMUCS
CIIyTHUKaMU 3EeMIIH.

Kntouegvie cnosa: HEOOBIYHBIE CTPYKTYPHI Ha TIOBEPXHOCTH 3€MIIN, KOCMHYECKHE CHUMKH, TyHTyCCKHi
METEOPUT, CIYTHUKH 3eMIIH.

MECHANISM OF FORMATION ON THE TERRITORY OF THE KRASNOYARSK
REGION IN 1908 OF STRANGE STRUCTURES, SUBSEQUENTLY DISCOVERED BY

SATELLITE IMAGES

L.E. Epiktetova
National research Tomsk state University, Tomsk, Russia

Abstract. Anomalous structures in the Krasnoyarsk Krai territory are described. The connection is shown
between the anomalous structures formation, Tunguska meteorite explosive destruction in the atmosphere and
the formed Earth satellites

Keywords: anomalous structures on the Earth surface, space images, Tunguska meteorite, Earth
satellites

Ha tepputopun Kpachosipckoro kpast Obuir 00HapyKeHbI HEOOBIYHBIE 00PAa30BaHUS M0 KOCMHYECKUM
cauMKaM 80-X TOJOB MpONUIOro Beka. JlemmdpoBaHne CHUMKOB MTPOBOAMIIH CIieIHanucThl KpacHospckoro
¢unuana Nocuentpa «IIpupona» A.IL. Jlonatun u JI.M. Yckora [3]. Ha pucynke 1 npenacraBieH KOCMUYECKUN
CHHMOK Takoro ooOpazoBaHusi BONMM3M BnajeHus B Enmceil neBoro nputoka CeiM (BBIOpaH ¢ MUHHMYMOM
OTBJICKAIOLINX JeTajei). DTo Oonee cBerible 00NAaCTH, MMEIOLIME BEEPHBIH, NPEPHIBUCTHIA BHI, 4YacToO
MIPOCTUPAIOIIUECS HA JIECATKM KWIOMETPOB M IIMPHUHOM /10 HECKOJNBKHX KuiomeTpoB. Kak BmocneacTsuu
BBISICHWIOCH IO CIIMJIaM A€PEBbEB, roll ux oopasosanus 1908. Oto rox nageHust TyHIyccKOro MeTeopura.

Okenenuiyst KpacHosipckoro uccienoparens FO. /1. Jlapouna B 1997 roay Hamuia takoe o0pa3oBaHHe B
Mexaypeube npuTokoB Exnces [Tonkamennoii TyHrycku u Aurapsl. MccnenoBanust mokasaiu MOBPEKICHNE
36MHOH IOBEPXHOCTH B BHJE CEPHM JIMHEHHBIX MOHW)KEHUH, BO3HUKIIMX Kak Obl IyTéM OTpBIBA OT
MOBEPXHOCTH 3€MITH JIEPEBbEB U 3¢MeJTFHOT0 IOKPOBa, KOTOPBIE BBIOPOIIEHBI Ha Kpast K CO3/Ia)IH TaM OOJTbINeE
3aBajbl. MarHUTOMETpUYECKHE M3MEPEHHS Ha 3TOM MECTHOCTH IOKa3alM I'MI'aHTCKYI0 HaMarHWYEHHOCThb
TPAIIOB, CIATaloNIUX IU1aThopMy paiioHa.

Pucynok 1 — HeoOrrunoe oOpa3oBaHue Ha noBepxHocTH 3emin BOm3u pexu CoiM (MeTka), nmpuroka Exncest
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O3HaKOMHUBIIKCH ¢ paboTamu KpacHosipieB, B.B. Bypmakun u3 r. 3eiaeHoropcka KpacHosipckoro kpas
BOCHOJb30Basicss mporpammoii Google «Ilmanera 3emiss» W Hamen Oosnee 50 Takux 0Opa3oBaHHI Ha
tepputopun Kpacnosipckoro kpast u UpkyTckoit oonactu [2].

B macTosiee BpeMs ecTh iBe BEPCHH MX 00pa30BaHUS B CBSI3U C MaJIeHHEM TyHTyCCKOTO METEOpHTa
(TM). KpacHosipckue uccienoBaTeny CYUTAIOT, 4To « TyHrycckas KoMeTa» UMesa TPAeKTOPHIO C 3arajga Ha
BOCTOK, pacrlanach Ha MHOTO 4YacTeld, KOTOpble TpH MaJeHWH Ha 3eMII0 Jali MoJ0O0HBIe HEOOBIYHBIE
oOpazoBannsa. OnrH U3 MX JOBOJOB COCTOWUT B TOM, YTO B 3amagHoi EBpomne mocne mageHust TyHTycCcKOTO
MeTeopuTa HaOIIOJANUCh CBETIIbIC HOYH.

ABTOp DaHHOH PabOTHI HCXOIUT U3 TpaekTopuu TM, IPUHATOM OOJIBIIMHCTBOM HCCIIEIOBATEIICH, C FOTO-
BOCTOKa OTHOCHUTENFHO MecTa ero najenus B TyHrycckoii Taiire. Kpome Toro, B paboTax aBTopa J0Ka3bIBaeTCs,
41O paspyieHue TyHI'YCCKOTO METEOpUTa Hayaioch elle Ha BbicoTe okoino 1400 kM, mocie KOTOPOro OCHOBHAS
Macca TpPONOJDKHMJIA TMaJeHHe, a YacTh OOJIOMKOB CTaja CIyTHHKamMH 3eMin. AcTpoHOMBI Tomckoro
TOCYHHBEPCHUTETa MPOBENIN PacdeT TPAacC TAKUX CITyTHUKOB, T.€. MPOEKLUUH Ha 3eMIII0 UX OpOUT, UCIOIB3YS
HaITM JaHHBIE O TOYKe B3phiBa [1]. BemeacTBue BpareHust 3eMITH TpacChl CIBUTAIOTCS Ha 3amaf (puc. 2). beut u
BTOPO# B3pHIB KpymHOTO (pparmenTa TyHrycckoro MereopuTa Ha BeicoTe 0KoJo 200 KM, TOCiie KOTOPOTO TOXE
00pa30BAUCh CITyTHUKH 3eMITH, OBICTPO CrOpEBLIME B IUIOTHBIX CJOSX arMOC(epbl. JTO MPUBEIO K HX
3aIBIJICHAIO U TTOCTY>KIJIO PUYMHOM CBETIIBIX HOUeH B 3amaaHoit EBporre.

Pucynok 2 — Tpaccel pacripocTpaHeHHUs BEIIECTBA MOCie B3pbiBa TyHI'yCCKOTO METEOpUTa Ha BHICOTE
1400 kM 3a Bpems 10 gacoB (B OesToM KpyKKe — TOUKa B3phIBa, OT KOTOPOU Tpacca HIET Ha I0ro-3ara,)

B Hayke yxe ObLJIO BBICKAa3aHO MPEAIOI0KEHHE O BOZMOXHOCTHA 00pa30BaHMs CITyTHUKOB 3eMITH TPU
MaJIeHUH METEOPUTOB, HarpuMep, B.I'. deceHKoBbIM [5], 1 OHU MOTYYUIIN Ha3BAHUE — METCOPHBIC CITyTHUKU
3emiu.

KakoB xe MexaHn3M 00pa3oBaHUsl HEOOBIYHBIX CTPYKTYP Ha MOBEPXHOCTH 3EMITH, OTIMCAHHBIX BBIIIIE?

Hekoropsie yuenble, Hanpumep, B.®. CossHUK, pa3BHBAIOT AJIEKTPUUECKYIO TEOPHIO0 METEOPHBIX
sneHni [4]. Io ero nmpencraBieHusIM, METEOPHBIE TeIa NIPY ABWXEHUH B aTMOc(epe 3eMiIn ¢ KOCMHYECKON
CKOPOCTBIO MOT'YT 3apsDKaThCsl 32 CUET BHIOMBaHUS DIICKTPOHOB U3 J0OOBOM yactu Tena. «I[Ipu gocTmkeHnn
peaenbHON HapsHKEHHOCTH AJIEKTPUYECKOro MOoJIsl KOCMHUYECKoe Tello B3phiBaeTca. Camo apoodsiieecs Teno
HECET MOJIOKHUTEIbHBIN 3apsi]l, @ XBOCT M OTOpachIBaeMbIe B HET'O YaCcTH Tella — OTpUllaTebHbIi. O0pasyercs
CBOEOOPAa3HBIN JEKTPHUUECKUH A0, BHaUame HecaMOCTOSTEIbHBIH pa3psil MEPEXOAUT B HIDKHUX CIOSAX
aTMocdepsl B IyroBOH U HCKpOBO. I103TOMY M UCKpBI, TpECK, MIMIIEHHE (KaK MPH JIEKTPOCBAPKE).

B kaxoii-To MOMEHT pa3ps MOXKET MEPEKITIOYUTHCS Ha 3eMIII0, Ha KOTOPOH 3apsKEHHOE METEOPHOE
TEJI0 UHAYLUPYET «IIATHO HANPSPKEHHOCTHY, IEPEMEIIAONIEECS BMECTE C HUM.

['uranTckue MOHAEPOMOTOPHBIE CHUIIBI MHAYIIMPOBAHHOTO Ha 3€MJIE DIIEKTPHUYECKOTO IO B3PHIBAIOT
3eMHYIO TIOBEPXHOCTh. YacTH TOPHBIX TOPO/T ¥ TTIOYBA YCTPEMJISIOTCS] HABCTPEUY JIETSIIEMY Telly C OTPOMHON
CKOpocThio. Bo3Hukaromas mpu npoboe LUIMHAPUYECKas yaapHas BOJHA, HUMEIOMIAs KOJIOCCAIBHYIO
SHEPTUI0, pa30packIBacT JICTSIHE BBEPX IMOPOJIbI, 00pa3ysk HACKIITHOM BaI. ...
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Xorenoch ObI BBICKA3aTh MPEIOI0KEHUE, YTO CIIOKHAs (opMa «OTIedaTka» Ha 3eMiie MOXeT ObITh

CBsI3aHa CO CJOXHOW (opMoll TiepeMenIamerocss Ha BBICOTE «IUMONS» METEOPHOTO CIyTHUKA WU
JIIEKTPUYECKOTO paspsiia MEKIY HUMH.
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3AKOHOMEPHOCTH MPOCTPAHCTBEHHO-BPEMEHHOM
OPTAHU3AIINU JAHAINA®TOB

I'EOMH®OPMAILIMOHHOE MOAEJIMPOBAHUE JIAHAITA®THOT'O
PA3HOOBPA3US TEPPUTOPUH AJITAHUCKOI'O KPASI

B.C. Aparnacwvesa, O.H. bapvuunukosa, E.B. 3eseunyesa
Anmatickuil 2ocyoapcmeeHnwlll yuusepcumem, 2. bapuayn, Poccus

Aunomayus. B crtatbe paccMaTpHBAalOTCS METOABI TeOMH()OPMAMOHHOTO MOJACITHPOBAHHUS C
MPUMEHECHUEM JTAHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS B IAHAMADTHBIX UCCIICOBAHUSX [Tl TPUHSTUS MEP
10 COXpaHCHHIO OMOpa3HO00pa3ns PETHOHOB.

Kniouesvie cnosa: naHHbIE TUCTAHIIMOHHOTO 30HIMPOBaHUS, JaHanmadTHoe pasHooOpasue,
reouH(popMaIOHHOE MOJICITUPOBAHNE.

GEOINFORMATION MODELING OF THE LANDSCAPE DIVERSITY
OF THE TERRITORY OF ALTAI REGION

V.S. Afanasyeva, O.N. Baryshnikova, E.V. Zvyagintseva
Altai state University, Barnaul, Russia

Abstract. The article discusses the methods of geoinformation modeling using remote sensing data in
landscape studies to take measures to preserve the biodiversity of the regions.
Keywords: remote sensing data, landscape diversity, geoinformation modeling.

B HamwmonaneHO# cTparerun coxpaHeHHs OwopasHooOpasuss Poccum [5] pasnmuarorcs
OPTaHU3MEHHBIN, TOMYJISIIIMOHHEIN, BHUAOBON, OWOICHOTHMYECKHUM, SKOCHUCTEMHBIM, TEPPUTOPHUATLHBIMN
(manamadTHBIA) 1 OMochepHbIi ypoBHH pazHooOpa3us. JlanamadTHOe pa3HOOOpa3He CO31aeT OCHOBY IS
COXpaHEHHUs! >KMBBIX OPraHM3MOB M H3Y4YeHHS HX OuocdepHOro paszHooOpaszusa. s ero OmeHKH Ha
TEPPUTOPUU  AINTaiickoro Kpas OBbUIM CO3JaHbl TEOWH(POPMAIMOHHBIE MOAETH TOTCHIUAIBFHOTO U
COBpeMEHHOro JaHamadTHoro pasHooOpasus. Ilepsas mocTpoeHa Ha OCHOBE KapThl BOCCTAHOBJIEHHBIX
nangmadToB mMacmraba 1:1 000 000 [1], Ha koTOpoit oToOpaxkensl 112 BunoB manmmadro. Meronnka
co3llaHus KapThl [3] mpenonarana BIYUCICHUE MTOKa3aTelsi pa3Ho00pasHsi, yYUTHIBAIOIIETO OJHOBPEMEHHO
KaK 49MCJIO BUJOB, TaK M COOTHOLICHHE WX IUIOLIAJCH B MpeaesiaX ONepaloHHbIX sUeeK, Ha KOTOphle Oblia
pa3bura TeppUTOPUS UCCIIEOBaHUs. B KauecTBe TakuX sUeeK MPUHUMAJIKMCH TPANEUH TPaJyCHOM CETH CO
ctopoHamu 20x20 kM. J[anee, Ha ocHOBe UPPOBON MOJIENH JaHAIIAPTHOTO pa3HOOOpa3us ObliIa TOCTPOeHa
W30JIMHEWHAsi MOJIeJIb JaHHOTO MoKa3ates (puc. 1).
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Pucynoxk 1 — ITotenumansHoe nasamadTHOE pa3sHOOOpa3ue TEPPUTOPUN ANTANHCKOTO Kpast

[oBbImIeHHOE TITOMIAIHOE Pa3HOOOpa3ue TaHAIAa(TOB Ha TEPPUTOPUN ANTAlCKOro Kpasi HamogaeTcst
B rpanuuax BepxneoOckoil ¢u3uko-reorpaduieckoil MpOBUHUUU. DTO OOYCJIOBICHO CTPOSHHEM PEYHOM
CeTH, HallMuueM JPEBHUX JIOKOMH CTOKa Ha MOBEpXHOCTU [IpmoOCKOro miuato u CBOOOJHBIM pa3BUTHEM
PYCIOBBIX poLieccoB B gonuHe p. O0b. Bricokue 3HaueHus pa3H0o00pa3ust HA0MI0AAI0TCS TAKXKE B IPEATOPHSIX
Adnras u Cananpa, 4To 00yCJIOBICHO OCOOEHHOCTSMH TeOMOP(OIOTHYECKOTO CTPOCHUSI 3TOW TEPPUTOPHU U
HAIMYAEM PETHKTOBBIX THIIOB cyOcTpara, ¢opMm penbeda W pacTUTEIBHOTO TOKPOBA. 37€Ch TaKKe
HAOJIONAIOTCSl MHBEPCUS] IIMPOTHOW 30HAIBHOCTH, SKCHO3HMIUOHHBIE Pa3iddMs, SIPYCHOCTh M BBICOTHAs
MOSICHOCTh JIAHAMIA(PTOB,

Onupasicb Ha ONBIT MCIOJIB30BAHMUS JAaHHBIX IUCTAaHIMOHHOTO 30HAMpoBaHus 3emnn (33) mms
M3yYeHHUs JaHAmAapTHBIX PUCYHKOB [2; 6], B kadecTBe 0a30BOM HMH(pOpPMALMU Uil HCCICIOBaHUS
COBPEMEHHOI'O COCTOSIHMSI JIaHJIAPTHOTO Pa3HOOOpa3Msl aHaJIM3HPOBAIHCH JAaHAMAPTHBIE PUCYHKH,
0TOOpaKeHHbIE HA KOCMUYECKHMX CHUMKaxX nporpammbl SAS Ilnanera (Bepcust — 160707.9476 Stable). Iloxg
na"amadTHEIM PUCYHKOM, B JAHHOM CITydae, TOHUMAETCsl IPOCTPAHCTBEHHAS! MO3anka, KOTOPYI0 00pa3yroT
[ITK nHa 3emHoi#1 moBepxHOCTH [4]. [L1st pemennst 3a1a4 aBTOMaTH3AIMY PACYETOB ITOKa3aTesei SHTPOINHHON
Mepbl HEOJHOPOAHOCTH JAaHMIIAGTHOTO PUCYHKA U KapTorpaduuecKoil BU3yalM3alUd Pe3yJIbTAaTOB €ro
reonH(pOPMAIIMOHHOTO aHAIN3a MPUMEHSINCh 0a3oBbie Moayn ArcGIS. PesynbraTom MHOTOCTYyIEHUATON
00pabOTKN CHUMKOB CTajla MOJIEJIb COBPEMEHHOr0 JaHAMAPTHOrO pasHOOOpa3usi TEPPUTOPUH AnTaiicKoro
Kkpas (puc. 2).
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Pucynok 2 — CoBpemeHHoe sanamadTHOE pa3HOOOpa3re TepPUTOPHU AJITaiiCKOro Kpast

Mogens JeMOHCTPUPYET CYIIECTBEHHOE CHIDKEHHE JaHAmadTHOrO pa3zHooOpas3ws, KOTOpoe
MPOM30LLIO M3-332 TOTO, YTO HA MECTE YYaCTKOB CTened ObUIM OpPraHM30BaHBI IMOJIEBBIE M JIECOMOJIEBHIE
naHmmadTel, NPUMEPHO HAa TPEeTh COKpaTHiIach IJIOMWAAb JiecoB. llpu meTanpHOM H3y4eHHH Y4YacTKOB
W30JIMHEWHOW MOJETH COBPEMEHHOTO JaHAmAa@THOTO pa3HOOOpaszusi C BBICOKMMH 3HAYCHHSIMHU
ko3 dunuenra LlleHHoHa OBIIIO YCTaHOBIEHO, YTO MX peajibHOE JaHAIAPTHOE pa3HOOOpa3He elle HUXKE, 4eM
pacueTHoe. DTO 00YCIIOBICHO TEM, YTO Ha CIIOXKHOCTD JIAHAA(THBIX PUCYHKOB OKa3bIBAIOT BIUSHHE I'yCTOTA
3PO3UOHHON CeTH, HHPPACTPYKTYPHBIX OOBEKTOB U HEKOTOPHIE APYTrHe MOKa3aTelH.

[lorepu oT cHMkeHUs TaHAWAGTHOrO (TEPPUTOPUAIBHOTO) Pa3HOO0Ppa3ns HEN30EKHO OTPAXKAIOTCS Ha
O0ropa3HO0Opa3uu, TaKk Kak B OTPBIBE OT TEPPUTOPHUM, HAa KOTOPOW OOWTAIOT BH[bI, 0€3 MOIJCpKAHUSI €e
naHImAadTHOTO PasHOOOpas3nsi HEBO3MOXKHO COXPAaHEHHE YXKe CYLISCTBYIOLUIMX BHIOB, M HEU30EKHO
COKpAIlIEHHE IIIaHCOB Ha MOSBJICHNUE HOBBIX BUIOB.

[Mpumenenne wmetogoB JI33 u  reonH(OPMAIMOHHOTO MOJICIIMPOBAHUS  IO3BOJIUT  OLICHUTh
3¢ GEKTUBHOCTH COBPEMEHHOI NMPUPOJOOXPAHHON IMOJMTHKH PETHOHOB U HAMETHTH HEOTJIOKHBIE MEpHI 110
COXPaHEHUIO UX OMopa3zHooOpa3usl.
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JAHJIIIA®THBIA YPOBEHb PA3HOOBPA3US ITIPUPOTHOM CPE/IBI

O.H. bapvuunuxosa
Anmatickutl 2ocyoapcmeenusili yuusepcumem, 2. bapuayn, Poccusa

Aunomayus. JlanmmagpTHOe pazHoOOpasme paccMarpuBaeTcs Kak (yHOAMEHT pazHooOpas3us
MIpUPOTHON cpeanl. Mepapxusi reocucTeM (PKOCHCTEM) OOBEOWHSCT IUTAHETAPHBIM, PETHOHAIBHBIA U
JIOKAJIBHBI yYPOBHHM OPTaHM3alWK OWOCQHPHI W TPENCTaBIsIeT COOOW MOJENb CTPYKTYPHI pa3HOOOpa3ws
HIPUPOJHOU CpEABL.

Knioueswvie crnosa: nanamadr, reocrucremMa, 3KOCUCTEMa, Pa3HOOOpa3ue MPUPOAHON CPEeabI.

LANDSCAPE LEVEL DIVERSITY OF THE NATURAL ENVIRONMENT

O.N. Baryshnikova,
Altai state University, Barnaul, Russia

Abstract. Landscape diversity is the basis of environmental diversity. The hierarchy of geosystems
(ecosystems) unites the planetary, regional and local levels of organization and is a model of the structure of
the diversity of the natural environment.

Keywords: Landscape, Geosystems, Ecosystems, Environmental Diversity.

PazrooOpa3ue — 3T0 CBOHCTBO MaTEepUH, OTPAXKAIOIIEE €€ AUCKPETHOCTh M KOHTHHYAIBHOCTh B BHIE
CYIIIECTBOBAHUS KaUECTBEHHO PAa3JIUYHBIX IMPOCTPAHCTBEHHO-BPEMEHHBIX CHUCTeM [1]. DTO mOHATHE MOXKET
HCTIONB30BaThes Kak puiocodckoe, o0leHay HOe I KOHKPETHO HayyHOe. Ha KOHKpETHO HayYHOM ypOBHE
MO3HAHWS PA3HYalOT TeHETHYECKOe, OpraHu3MEHHOE, MOMYJSIIHOHHOE, BHI0BOE, OHOIICHOTHYECKOE,
9KOCUCTEMHOE, TepPUTOpHAIbHOE (JaHamadTHOe) U OuochepHoe pazHooOpasue.

[lonstre manmmadTHOE pazHOOOpa3nWe COMOCTABUMO C MOHATHEM «IKOJIIOTHYECKOE pasHOooOpasuey,
KOTOPOE UCIIONB3YeTCs sl TIO3HAHHS CYyTH BUAOOOPa30BaHUs U JJisi 000CHOBAHUS TEXHOIOTUH COXpaHEHHUS
xm3Hu Ha 3emue. [lonstHe «DKoIOrMUeckoe pa3zHOOOpa3We» MOXKET HCIOIb30BaThCSI KaK CHHOHUM
Omoormueckoro pasHooOpasus [7], kak TepMuH, 0003HaYaONUil HAOOP ¥ COCTOSTHHE YKOJIOTHUECKUX HHUIIL,
WM KaK THIIEpoOBEM B N-MEPHOM MTPOCTPAHCTBE MHOXKECTBA dKOJIOTH4IeckuX GakTopos [9]. H.®. Petimepc [4]
paccMaTrpuBaeT 3KOCHUCTEMY KakK WH(POPMAIIOHHO CaMOPa3BHBAIOIIYIOCS, TEPMOJIWHAMHYECKHA OTKPBITYIO
COBOKYITHOCTh OMOTHUYECKMX M AOMOTHYECKHX DIIEMEHTOB.

Tabmuia 1 — ConocrarieHrue TAKCOHOB JTaHAIIAQTHOTO M SKOJIOTMYECKOr0 pPa3Hoo0pa3us

YpoBHH OpraHU3aIyy 3eMHOTO Hepapxuueckrie TakCOHBI TaH A THOTO (IKOJIOTHYECKOTO
BeIIeCTBa pa3zHooOpazus)

I'eorpaduueckas obonouka, bnocdepa, nanamadTHas 000I09Ka;
3eMHasi Kopa; 3eMHOH [1ap B LEJIOM
I'eorpaduyeckne mosica u 30HbI (OMOMBI, OUOCTPOMBI); KOMILIEKC

[TnanerapHbIii TEKTOHWYECKHX CTPYKTYP BBICOKOTO paHra
OxeaHbl, KOHTHHEHTHI, CYOKOHTHHEHTHI (KOMIIJIEKC
ororeorpadyM4eCKUX UM SKOJIOTUIECKUX PETHOHOB BHICOKOTO
paHra); TeKTOHHYECKHE CTPYKTYPHI BBICOKOTO paHra.
®dusuko-reorpapuuecKre CTpaHbl; mI1aTGOPMBbI U CKIaa4aThIe
obnacty; (Ouoreorpaduyeckue UM SKOJIOTHUECKHE PETHOHBI
BBICOKOT'O PaHra)
PernonansHsbrit Odusnko-reorpaduueckue 001acT; reosiorniaeckue Gopmarmu
Ousnko-reorpaduuecKue MPOBUHLINHI; MOPHOCTPYKTYPHI,
CJIOJKHBIE Onoreorpaduyeckre UM 3KOJIOTHUECKUE PETHOHBI, WIH

paiioHbl
®dusuko-reorpadpuueckre paioHbl WK JIAHAMA(THI
JlokanbHbIN ®du3uko-reorpaduyecKkiue MECTHOCTH (KOMIUIEKC YKOCHCTEM )
(Mopdonorudeckue eIuHUIIbI Ypounia (KOMIUIEKC OHOT€0IEHO30B); TPYIIITHI COOOIIECTB
nmanamagTa) ®darnu; GMOTEOIICHO3BI; COOOIIECTBA, COOTBETCTBYIOIIIHE

OKOTOITY; TOMOT'CHHBIC I'COJIOTHYCCKUC TCJIa (Ha‘IKa 0CaJOYHBIX
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TOPHBIX MOPOJ OJHOM JTUTOJIOTHH CO CXOAHBIMU OPraHUYECKUMHU
OCTaTKaMH)
Opranu3MeHHBIH YPOBEHb [lerporpadudecknii ypoBeHbD
CyOnoKkanbHbIH Opra’u3alyy BelIecTBa OpraHM3aliy BElecTBa
Opranusm KomMmmnekc ropHsix nopoa
Kommnekc Tkaneit l'opnas nopona
CkolieHHe KIeTOK CkolIeHre MUHEpaJIOB
CynepioKaabHbIH Kupas kneTka Kpucrann
Knerounoe siapo Snpa kpucTanauzauy Wi
KOHJCHCAlNU
XPpoMOCOMBI Hanorexcrypsl
I'ensl HanocTpykTypsl
MonekynspHbIi MonekyJibl OpraHu4eCcKux MonekyJibl HEOPraHUYECKHUX
BEIICCTB BEIICCTB
AToMapHBIH Atom
ONeKTpOHHBIN OnexTpoH

Ortcroaa cieqyeT, 4To IKOCUCTEMHOE pa3Hoo0pas3ne — 3TO pasHO0Opa3ue MPUPOIHO-TEPPUTOPUATBHBIX
koMmrutekcoB (IITK) wmm mpuponno-akBaropuansHbix KomruiekcoB (ITAK), coctosmmx w3 COBOKYITHOCTH
KHUBBIX OPTaHU3MOB M OKPY’KaIoOIIeH UX Cpeibl, HAXOISIINXCS BO B3aUMOJICHCTBHH.

CyuiecTByeT MOHATHE «MECTOOOUTAHNE» — MECTO, I'/Ie )KUBET KOHKPETHBIA BHI, HO OHO MOXET OBITh
COOTHECEHO C OpraHM3MOM, C TOMMYJISAIUEH WKW ¢ cooOIecTBOM momyisiuii. B Ouoreonenonorun [6]
MECTOOOMTaHHE paccMaTpuBacTcd Kak OJHOPOAHAS 4YacTh NPHUPOTHOro JNaHmmadTa, 3aHATas IEeIbIM
coobmecTBoM. [loHSATHE «9KOIOTHYECKOE pa3HOOOpa3ne» 00BeANHAET Pa3HOOOpa3re BHYTPU IKOJIOTHIECKOM
HUIIH, MecTooOuTaHus (cooliecTBa), Manamadra, Ouoreorpadguueckoro pernona u omoma. Kaxipiii u3
MIPUBEACHHBIX BBIIIE TAKCOHOMHYECKHMX YPOBHEH 3KOCHCTEM CBSI3aH C TEPPUTOpPHUEH OIpelesieHHOTO
MacmuTaba. Ecnu paccMaTpuBaTh TEpMHH «IKOCHCTEMay», KaK CHHOHUM IMOHATHS «IIPUPOJHAsi T€OCHCTEMAay
wm IITK, To mosBisercss BO3MOXHOCTh KOHKPETH3alMHd MAacIITaboOB M CTPYKTYpPBI DKOCHUCTEM Pa3HBIX
ypoBHeit nepapxuu (Tabmuma 1).

Ha noxansHOM, MM MECTHOM, YPOBHE OpraHM3allU¥ MPHUPOJHON Cpe/ibl pa3zHOOOpa3ne MOXKET OBITh
OLIEHEHO uepe3 pa3HooOpasue daruii (OnoreoneHo308), ypouull U MecTHocTel. Ha pernonaisHOM ypoBHE —
4yepe3 MOHATHE JaHAmA(T, KOTOPEIM 00O3HAYAIOTCS! CJIOKHO OPraHM30BAaHHbBIE MPHUPOAHBIE U HMPUPOIHO-
AHTPOTIOTCHHBIC T'€OCHUCTEMbl PETHOHAIBHON pasMepHocTH. JlanamadTt o0pa3yoT ¢aium, ypouwuiia,
mectHocTH. B.B. Couaa [5], A.I'. Mcauenko [2] paccmaTpuBaioT JaHAmA(T Kak reoCUCTEMY PerHOHAIbLHOM
Pa3MEpHOCTH, COCTOSIIYI0O U3 B3aMMOCBSI3aHHBIX T€HETHYECKH M (YHKIIMOHAIHLHO JIOKAIBHBIX T€OCHCTEM,
c(hOpMHUPOBABIIYIOCS Ha €IUHON MOPHOCTPYKTYpE peiibeda B YCIOBUSIX MECTHOT'O KIIMMATa.

Yacro nanmmadTHOE pa3HOOOpa3he CBS3BIBACTCA C INPEACTABICHHEM O MO3aUMKE Pa3IMYHBIX IO
CBOWCTBaM IISITCH HEMpaBHIBHONH (QOpMbI [7], WIM ¢ PUCYHKOM laHamadra, B 3TOM clydae TepseTcs
MOTEHIIMA UCTIOIB30BaHMS 3TOTO MOHATHS, KAK OCHOBBI U3yUEHHS Pa3HOOOPa3Hsl )KUBBIX OPraHU3MOB.

[Nonstne nanmmadTHOE pPa3HOOOpa3We COMOCTABHMO TAaKXKE C TOHSATHEM TIeopa3HooOpasue —
pazHooOpa3ue TeoNOTHYEeCKOr0 CTPOSHHS, OCOOCHHOCTEH TIIOYBBI, BCErO0 KOMIUIEKCA CHCTEM U
mporieccos [8,10].

AHanmu3 ompeneileHU O0BEKTOB, OOPA3yIOIIMX HEPAPXUIECKYI0 CTPYKTYypy OmopazHooOpas3us,
MO3BOJISIET 3aKJIIOYUTh, YTO B KA4eCTBE MOAEIH CTPYKTYpPBl pazHOOOpa3us NPUPOTHON Cpeasl MOXKET
MPUMEHATBCS HWEepapXHus TMPHUPOJHBIX TE€OCHUCTEM (IPKOCHCTEM), KOTOpasi OTpakaeT I[UIaHETapHBIH,
PETHOHANBHBIN ¥ JIOKATGHBIA YPOBHH OpTraHU3aIny Ouochepsl.
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OCOBEHHOCTH JAHAIIA®THOM CTPYKTYPHI T'PAHUILIBI ITPUITIOJIIPHOI'O
YPAJIA M 3ATIAJTHO-CUBUPCKOM PABHUHBI

11.B. bonvwanux
FOzopcxuii eocyoapcmeennviil ynusepcumem, 2. Xawmul-Mancutick, Poccust

Aunomayus. B craTbe paccMaTpUBAIOTCS IPUPOAHBIC YCIOBHS, JaH A THBIE 0COOEHHOCTH TPaHHUIIBI,
BOCTOYHOTO MakpockioHa [Ipunonspaoro Ypama u 3amagHo-CHUOMpPCKOH paBHUHBL XapaKTEepPH3YIOTCS
OCHOBHBIE KOMIIOHEHTBI, BIMSIONINE HAa JOPMUPOBAHHE TAHAIAPTHON CTPYKTYPBI HCCIIEyeMON TEPPUTOPHH.
[Ipennaraercs mangmadTHAs KapTOCXeMa HCCIEAYEeMOrO permoHa, Ha KOTOpPOH BbLIeneHo 19 Tumos
re0CHCTEM.

Kniouesvie cnosa. Jlanmmadtel, 0co00 oOXpaHseMble TPUPOJHBIE TEPPUTOPUH, AHTPOIOTeHHAs
TpaHcOpMaIsl PaCTUTEIBHOTO MOKPOBA.

FEATURES OF LANDSCAPE STRUCTURE OF THE BORDER OF THE
CIRCUMPOLAR URALS AND THE WEST SIBERIAN PLAIN

P.V. Bolshanik
Ugra state University, Khanty-Mansiysk, Russia

Annotation. The article discusses the natural conditions, landscape features of the border, the eastern
macro slope of the Subpolar Urals and the West Siberian Plain. The main components that affect the formation
of the landscape structure of the study area are characterized. A landscape map of the studied region is
proposed, on which 19 types of geosystems are distinguished.

Keywords. Landscapes, specially protected natural areas, anthropogenic transformation of the
vegetation cover.

B wurone-utone 2019 r. mnpoBoaunace SKCHOEAUIMS COTPYOHUKOB U cryieHToB HOropckoro
roCyJIapCTBEHHOTO YHHUBEPCHUTETA B CEBEpO-3alaJiHOW dacTh bepe3oBckoro paiioHa XaHTbl-MaHCHICKOrO
aBTOHOMHOTO OKpyra — IOrpel. PalioH uccnenoBaHus pacioiokeH B OOIIUPHOM MeXaypedbe pek MaHbu U
[llexkypbH, K 10Ty U FOTO-BOCTOKY OT XpeOrta [IbsBOiau3, B JAOJIMHE W HAa BOJAOPA3ACIbHBIX IMPOCTPAHCTBAX
BOKpyT peku l[lomeu, KoTopast siBisercs JieBbiM mputokoM Illexkypesu. Teppuropus cimabo moasepraiach
BO3JICHCTBHIO aHTPOIOT€HHOrO0 (haKkTopa, IMO3ITOMY 3/IeCh COXPAHIIUCH JIAHMMA(THI, OTPAXKAIOIIHE
JIEBCTBEHHYIO TIPUPOJIHYIO CTPYKTYPY TeoCUCTeM. EMMHCTBEHHBIM aHTPOIIOTEHHBIM COOPY>KEHHUEM SIBIISIECTCS
JIopora ¢ TBepAbIM MOKPBITHEM, Ipoxojsmas mo MmapupyTy c. Capannaynb — BepxoBbs p. Lllexypbs u
JIeKaIas K ceBepy OT UCCIEAYEeMOro ydacTka. TeppuTopHs SBIsSETCS clabo M3YyYSHHOH, UMEIOTCS JIUIIIb
CBEJICHUS, KaCarOINECs COCETHUX JOJIUH PEK.
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OcHOBHasl 1ellb TPOBEJCHHOW 3KCIICJMIIMU COCTOsUIa B WCCIECIOBAHUU JAHMMA(THONH CTPYKTYpHI
TEPPUTOPUHN U TIOUCKE TEPCIEKTUBHBIX PAHOHOB IS BBIAEIEHHUS HOBBIX OCO0O OXPaHSIEMBIX MPHPOTHBIX
TEPPUTOPUIL.

OCHOBHBIMH 3a/1a4aM¥ HCCIIEIOBAHUS OBUIO omucaHue (pu3uKo-reorpaduIecKux yCIOBHN, N3ydeHHE
OTIBITA MPENBIAYIINX SKCIETUINN, ONpeaeiIeHne 0COOCHHOCTEH TaHAIAaQTHON CTPYKTYPHI pErHoHa.

Jnst mocTikeHHWsT AaHHBIX 3a7ad ObUI BBIMOJIHEH P TONEBBIX padoT: TPOBEACHO OIMKCAHHE
(hmoprcTHYECKOTO OOTaTCTBA PETHOHA, 3aJI0KCHBI T€O00OTaHMUYECKHE W TeoMopdosorudecknue mpoduin B
KITIOUEBBIX y4acTKax, OMUCAHBl XapaKTepHbIE JaHAMAa(THI, BHIIOIHEHO JaHmadTHOE KapTorpadupoBaHue.
I'eoboTanmaeckue 1 reoMopdoaorndeckre Mpo(rIIN MPOXOAMIH 110 OJHON JTUHUH (KOOPAMHATH HaYaJIbHOMH
ToukH ABMKeHns — 64°23"' c.ur. u 60°30' B.11.) 1 ObLIM 3a5105KEHBI HA 5 ydacTKax: 1) B pailoHe BBIKIMHUBAHMS
JIeBOOEPEKHON Teppachl M 3aMeHe €€ CKaJIbHBIM BBICTYIIOM Ha JieBoM Oepery [lonbu, mocie cnusaust M. u b.
ITonbu, JNIMHON OJUH KM (KOOPAMHATHI KOHEYHOM TOUKH JBHKeHHs — 64°22' .. 1 60°31' B.11.); 2) B moiiMe u
Ha Teppace npasoro oepera b. [Tosu BBEpX MO TEUEHUIO, M X0JIMa C BBICOTOH 269,8 M, IUTHHOHN OKOJIO 22 KM
(KOOpIMHATEI KOHEYHOM TOUKH ABMKEHHS — 64°26'c.m. 1 60°26'8.1.); 3) B noiiMe 1 Ha Teppace JIeBOro oepera
M. IosbM BBEPX 110 TEUEHHIO, JUTMHON OKOJIO 12 KM (KOOPAMHATHI KOHEYHOM TOUKH JBMKeHHs — 64°24'c.11. u
60°25's.11.); 4) B paiione mpaBoOepexbs p. Ilombu M XxoiMa ¢ BbICOTOM 239,1 M, IIMHON OKOIO 6 KM
(KOOPIMHATEI KOHEYHOM ToUKH ABkeHus — 64°20'c.m. u 60°33'.11.); 5) B paiione neBoGepexbs p. M. Ilonbs
1 paBobepexkbs p. [lonbsaTanbs, JHHOM 0k0I0 12 KM (KOOpAMHATHI KOHEYHOM TOYKH JBMKEHHs — 64°21'c.1m.
u 60°27'B.1.). Bo Bcex MCCIIEOBaHHBIX YYAaCTKax ObLIO IPOBEAECHO KOMIUIEKCHOE ONUcanue JanamadTos. B
KauecTBE TEOPETHYECKOW OCHOBBI JUIS Pa0OTHI JKCIEMUIIMH OBUIM HWCIIONB30BAaHBl KapTOrpaduuecKkre
Martepuansl [2, 3] u Hayunsie TpynsI [1, 4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15].

"
o
XPETSOD

MANAA NONbA

Nonearones

Pucynok 1 — JlanamadTHast CTpyKTypa UCCIEAYEMON TEPPUTOPUA
KpacHbIMM THHHAMY NTOKa3aHBbl MapUIPYTHI JIaH(madTHOrO podunuposanus. Jlerenna: ['eocucremsr: 1 — Huskas
no¥iMa co 311aKOBO-Pa3HOTPaBHBIMU JTyramy; 2 — HagnoliMeHHas Teppaca ¢ MOXOBO-KYCTapHHUKOBO-TPaBSIHBIMU
enpHUKaMu; 3 — EpHUKOBO-JIyroBasi HaAMOWMEHHasl Teppaca co CTapUYHbIMU TOHIKeHUs MY ; 4 — Huskas noiima ¢
raJeYHUKOBBIMHU TUISDKaMHU; 5 — JIOJMMHBI MaJIbIX BOZOTOKOB C €PHUKOBO-JIYTOBOIl paCTHTENLHOCTHIO; 6 — HakoHHas
MTOBEPXHOCTH XOJIMOB C KEIPauoM C IIPHIMECHI0 Oepe3bl 3eIeHOMOITHO-0pyCHUYHO-4YepHUYHBIM; 7 — CraboHaKIOHHAS
MOBEPXHOCThH MOJJHOXKbSI XOJIMOB C €JIbHUKAMU C IPUMEChIO 0epEé3bl XBOLOBO-OPYCHUYHO-3€IEHOMOIIHBIMHE; 8 —
BepxoBbie KpyMmHO-KOYKapHbIE BOJOpa3/iebHble 00J0Ta CO charHOBBIM HU3KOPOCIBIM enbHIKOM; 9 — KpyTo-
HaKJIOHHAS IOBEPXHOCTH C JIUCTBEHHUYHHUKOM OaryibHUKOBO-OpYCHHYHO-3€JICHOMOIITHBIM C IPUMECHIO Kepa | eIIH;
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10 — CtaboHaKIOHHAS TIOBEPXHOCTH X0JIMa CO CMEIIAHHBIM XBOIOBO-YCPHUYHO-0PYCHUIHO-3CICHOMOIITHOM JIECOM;
11 — [osnoro-BeInyKJias BOJOpa3/eabHas IOBEPXHOCTh C COCHIKOM C IPUMECHIO Ke/ipa 0arysibHUKOBO-BOSIHUYHO-
yepHUIHOM; 12 — [Tooro-HakIOHHAS MOBEPXHOCTD C KEIPOBBIM JIECOM M OEPE3HSKOM C MPHMECHIO el OpyCHHYIHO-
yepHU4HBbIM; 13 — KpyTo-HaKIIOHHAsI HOBEPXHOCTH JIOJIMHBI MAJIOT0 BOJJOTOKA C OEPE30BBIM JIMCTBEHHUIHUKOM
4epHUIHO-OpycHUUHBIM; 14 — CtaboHaKIOHHAS TOBEPXHOCTH BOJOPA3/ieia ¢ JUCTBEHHHNYHUKOM OpyCHUYHO-
BOJISIHUYHO-0ETIOMOITHUKOBEIM; 15 — CnaboHaKIIOHHAS METTKO-KOYKapHAast MOBEPXHOCTH JOJIUHBI C €TbHIKOM
Pa3HOTPaBHO-0COYKOBO-3€JIEHOMOIIHBIM; 16 — KpyTo-Hak/IOHHAs HOBEPXHOCTH CKJIOHA XOJIMa C KeAPayoM C IPHUMECHIO
€JIV U JINCTBEHHUIIBI OaryIbHUKOBO-OpyCHHUYHO-0eoMOIIHbIM; 17 — [Tonoro-BelnyKiiast IIOBEPXHOCTD C KEPauoM C
IIpUMechIo Oepe3bl KyCTapHUYKOBO-3eJIeHOMOIIHBIM; 18 — [Tosoro-Beimykiiasi MOBEPXHOCTh X0JIMa ¢ Oepe30BO-
KEAPOBBIMHU OpyCHHYHO-YEpHUYHBIMU Jiecamu; 19 — HaknoHHast MOBEPXHOCTh X0JIMa € KeAPavoM KyCTapHHYKOBO-
3€JIEHOMOLIHBIM

Penved wmccnemyemoil TeppUTOpWH TPEACTABISET COOOM XOIMHUCTYIO PaBHHUHY, PacuIeHEHHYIO P.
[onweii n ee mputokamu. MuHUManbHast oTMeTKa y ypesa Ilombu cocraBnser 80 MeTpoB. MakcuManbHas
BbIcOTa — 269,8 M. Bce BepIMHBI X0IMOB 3aeceHbl. Ha mojaorux ckioHax X0JIMOB, TIe 3aMEJICH CTOK BOJBI,
oOpa3yroTca BepxoBble 0oj0Ta. OHH B OCHOBHOM KPYITHO-KOYKApHBIE C 3apOCISIMH KapJIMKOBOW OEpe3Kw,
carHoBEIM MXOM, 0aryJTbHUKOM OOJIOTHBIM M HHOTIA MOPOIIIKOW U MyIIHIICH.

JlanmmadTel. JlangmadgTHOoe NpoQUIMpPOBaHHE W KOMIUIEKCHOE ONMCAaHHE I'€OCHCTEM BO BpeMs
SKCIICANIIUH ITO3BOJINIIO HpOKHaCCI/I(bI/IHI/IpOBaTL BbIACJICHHBIC BU/bI JIaHIlHIa(bTOB Hu Cco3a1aThb HaHZIIHa(I)THYIO
cxemy (puc. 1) Ha uccaenyemyo Teppuroputo. [lpu knaccupukanuy saHaAma@TOB UCCISAYEMON TEPPUTOPUHU
HCIOJIb30BaHbl 3BOJIIOLMOHHO-TMHAMUYECKUAH, CTPYKTYPHO-IUHAMUYECKUN U MOP(OIOTHIECKUN TOAXOIbI.
VYureHa 3aKOHOMEpHas CBSI3b MEXKIY peibe(oM, MAaTEepHHCKUMH MOPOAAMH, YCIOBUSMH APESHUPOBAHUS U
TUIIUYHBIMHA MECTOIIOJIOKCHUSAMH, C YI€TOM UCTOPUH PA3BUTHUS TEPPUTOPUH.

B cBs3u ¢ W3OBITOYHBIM YBIQKHEHHEM TEPPUTOPHH, IIMPOKAM Pa3BUTHEM T'HIPOMOP(HBIX
HaHILIHa(bTOB, BC€ THUIIbI PAaBHUHHBIX KOMIIJICKCOB CIPYIIIIMPOBAHBLI B JIBA OCHOBHBIX pPsAld, OTIMYAIOIIUCCA
MPOSIBJIGHUEM LIMPOTHONH 30HAJBHOCTH, HAIIPABICHHOCTHIO MPOLECCOB PAa3BUTUS U 3KOJIOTMYECKUMH
XapaKTePUCTUKAMH.

TaexxHbI MOsIC HU3KOTOPHBIX JaHIIA(PTOB pacpocTpaHseTcss OT pycen pek mo BbicoT B 300 M u
c(hOpMHPOBaH €IOBBIMH C IPUMECHIO Kellpa 1 Oepe3bl, KeIPOBBIMU € IPUMECHIO JIMCTBEHHULIBI, O€pe3bl U €U
" pCKE COCHOBBIMU JIMIIAaMHUKOBBIMH U 3eJ'IeHOMOHIHO'KYCTapHI/I‘IKOBO'JIPIHI&IZHI/IKOBLIMI/I JIecaMu.

MesXropHbIe IIPOAOJIbHBIE ACTIPECCHH B BEPXOBBSIX PEK 3aHATHI OyTPUCTHIMU C(arHOBBIMU OOJIOTaMH,
HHOT1a C PEJIKOM YTHETEHHOM €JIbI0 MJIN COCHOM.

I'opHO-0IMHHBIE KOMITJIEKCHI IPEACTaBICHbl MOWMaMH PeK U TOJMHAMHU PydbeB U Maibix pek. Ilo
MOHM)XEHUSIM W JIOJIMHaM PY4YbEB NPOM3PACTAaET TIYCTOH EpPHHUK C MOXOBO-JMIIAHHUKOBBIM IIOKPOBOM,
MepeMeKaroIuics ¢ HeOOJIBITUMH OCOKOBO-c(parHoBbIMU OostoTaMu. Cpeu HOHMEHHBIX, TPEUMYIIECTBEHHO
€JIOBBIX C IPUMECKIO Oepe3bl, JIECOB BCTPEUAIOTCS JIyTOBbIE TOJISIHB U3 TAEKHOTO BEICOKOTPABBS, BIOJIb PyCel
PEK TAHYTCA KaMCHUCTBIC TUIAXKU.

3akmovyenne. B pesynbrare MpoBeieHHON SKCHEIUIMU OBUIM BBISIBICHBI PAa3Uuusl B PasHOOOpa3uu
pacTUTENHHOrO MOKPOBa A0KH peku [lonbu u ee nputokoB. B nolime 1 Ha npuiteratomux ckiaoHax p. Ilonen
u b. Tlonasu oTMedeHo OoJiblliee pa3HOOOpa3ue PacTEHUM, B OTJIMYME OT MOWM U CKIIOHOB p. M. [losibs u
[onpsTanes. D10, MO-BUIMMOMY, OOBACHSeTcs Oosiee mupokod mnoimol llombn W MepuaMOHATBEHON
MUTpaIuei )KUBOTHBIX U MITHII, ¥ COOTBETCTBEHHO, PACIIPOCTPAHEHUEM CEMSTH PaCTEeHHH 110 JIOJTUHE.

IToneBnie HCCJICA0BAaHN IMO3BOJIWJIM YTOYHUTH T'paHHUIBI PACTUTCIBHBIX COO6HICCTB u HOpOJIHBIﬁ
COCTaB JIECOB, KOTOPBI OTIMYAeTCs OT MAaTEepHaloB NpeAbAylIIMX HccieaoBanuid. Ha Teppurtopun
peolOsiaafoT XBOWHBIE Jieca CMEIIAHHOTO MOPOJHOTO COCTaBa. BBIABUTH JTOMHHHPYIOUIUI IPEBOCTOM
JOBOJILHO TpYAHO. B HIKHEM mosice mpeoliagaet TMCTBEHHHLIA U €J1b C IIMPOKUM YYacTHEM MUXTHI, Keapa U
Oepes3bl, Ha IMECYaHBIX OTIOXKEHUSIX — C MPHUMECHI0 COCHbI. B BepxHeM mosice mpeoOiagaeT Keap M
JINCTBCHHMIIA, ¢ OOWJIMEM COCHBI, Oepe3bl, €I M KyCTapHUKOBOW 0jbXH. OCOOEHHOCTBIO HCCIIEAYEeMOU
TEPPUTOPHUH, B OTIIMYHNE OT COCETHUX PETUOHOB, SBJIETCS JOMUHUPOBAHUE KEAPOBBIX JIECOB.

q).HOpI/ICTI/I‘IeCKI/Ie HCCIICA0BAaHN TMO3BOJIWJIN BBIABUTL P paCTeHHﬁ, KOTOPEIC OblIM HE YKa3aHbl B
CIHCKax paHee onyOJIMKOBaHHBIX padoT. Ha ucciaenoBanHON TEPpUTOPHUN HalACHBI 6 PEIKUX U OXPaHIEMBIX
PacTeHMH.
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JlangmadgTHas CTPYKTypa MCCIIEIOBAHHON TEPPUTOPUM XapaKTepHa Uil TEPPUTOPHUHM BOCTOYHOI'O
ckioHa [Ipumnonsproro Ypaina u Habmomaercs B 0acceiHax cocenHux pek Manbu u lllexypou.

Bce 3TH 0cOOEHHOCTH TIO3BOJSIIOT PEKOMEHAOBATH CO3JlaHHE B CpeAHeM TedeHuu p. l[lombu
OOTaHMYECKOTO MaMATHHKA rpuponsl. [lnomans Beensemoii OOIIT cocrasur 200 kM2 B mmane OOIIT
OyzeT MpelcTaBIsATh COO0M BHITSAHYTYIO C CEBEpO-3alafa Ha I0ro-BOCTOK TPAamelyio, UMEIOUIYI0 B CBOHX
BEPILIMHAX CIIETYIOIIEe KOOPANHATHL: CeBEpO-3alaAHbIid yroi — 64°25'c.m. u 60°27'B.4., 10T0-3aMa HbIA Yo
— 64°23'c.i. u 60°27'B.4., ceBepO-BOCTOUHBINA — 64°23'c.ur. 1 60°31'B.4. 1 FOro-BOCTOUYHBIN — 64°21'c.11. |
60°31'B.x1.

Kparkue Ootanuueckue ommcanus gonuHbel p. lllexkypps mnokaspiBaroT ee Oosjee OoraThlit
¢dopucTHYeCKuil COCTaB M Jal0T OCHOBaHHWE NPOJOJDKUTH AajbHEIee JaHAmadTHOE HCCIETOBaHUE K
BOCTOKY OT A0NHHEI p. [Tonb4.

Hccnedosanue svinonneno npu Qurancosoi nodoepocke PDODU u I[lpasumenvcmea Xanmol-
Mancuiickoeo asmonomuoeo okpyea — IOepwi 6 pamkax nayunozo npoexma Ne 18-45-860008 u Pyccxoeo
Teoepaghuueckozo Obwecmsa (dozosop Ne 05-2019-P).
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XAPAKTEPUCTUKA MOP®OJIOTMYECKOM CTPYKTYPBI JJAHAIIA®TOB IOTA
IOJIYOCTPOBA SIMAJI B PAHOHE APXEOJIOTMTYECKOI'O MAMSITHUKA
«HTAPKA-EJJETASIXA 1»

J[.P. Banues
Hayuuwiii pykosooumenv B.C. Xpomwix
Hayuonanvusiii uccnedosamenvcxuil Tomckuii 2ocyoapcmeentwlii yHugepcumem, 2. Tomck, Poccus

Annomayus. Belna uccnenoBaHa CTPYKTypa JaHIIa(ToB B pailoHE apXeoJOrHYSCKOTO MaMSITHUKA
Hrapka-Enérasixa | Ha rore momyocTtpoBa SIman B 30He ecOTYHAPHL. BbieneHbl akBalbHbIE JTaHAIIA(THL, TPU
THTIA MECTHOCTEW MPHUPOAHBIX TEPPUTOPHAIHHBIX KOMIDIEKCOB, a TaKXKe AaHTPOIOTEHHBIM JaHamadr, K
KOTOPOMY OTHOCHUTCS TUIOIIAJKa apXeoJIoTMYecKuX wucciieaoBanuii. CocraBieHa aHmmadTHas Kapra
WU3YYEHHOU TEPPUTOPUH.

Kurouesvie cnosa: necotyHipa, THIIBI MECTHOCTH, apXEOJIOTHUECKUN TaMSTHHUK.

CHARACTERISTICS OF THE MORPHOLOGICAL STRUCTURE OF LANDSCAPES OF
THE SOUTH OF THE YAMAL PENINSULA IN THE AREA OF THE
ARCHAEOLOGICAL MEMORIAL «NGARKA-EDETAYAKHA 1»

D.R. Valiev
Scientific supervisor V.S. Khromykh
National research Tomsk state University, Tomsk, Russia

Abstract. The structure of landscapes in the area of the archaeological memorial Ngarka-Edetayakha |
in the South of the Yamal Peninsula in the forest-tundra zone was studied. Water-based landscapes, three types
of localities of natural territorial complexes are identified, as well as anthropogenic landscape, which includes
the site of archaeological research. A landscape map of the studied territory has been compiled.

Keywords: forest tundra, types of terrain, archaeological site.

Paiion wccie0BaHus TUIOMANBI0 26 KM? pacroyioKeH B I0KHOM 4yacTd M-oBa SIMan U O0XBaThIBAET
neBoOepexbe MpoToku p. OOM B HEMOCPEICTBEHHON OJIM30CTH BX0a 1enbThl p. O6u B OOcKkyro Ty0y, a Takke
HWKHee TeueHue p. Hrapka-Enérasxa. B aaMuHHCTpaTHBHO-TEPPUTOPHAIBHOM OTHOIIEHHHM Y4YacTOK
pacnosoxeH fore SIManbckoro paiiona SiImano-Henerkoro aBronomHoro okpyra. Ha 3amage-toro-3amnaze, B 15
KM, Haxoaurcs noc. IlanaeBck; Ha ceBepo-BocToke, B 20 kM — noc. Sp-Cane. Ha Teppurtopun ydacTka, Ha
neBoM Oepery p. Hrapka-Enérasxa, B paiioHe ycThsl, HAXOOUTCSl apxeoyiornueckuil mamsaTHUK «Hrapka-
Enérasxa 1», miomaas Kotoporo cocrasiser 100 M%, cpeHss IiyOuHa KyJIbTYpHOTO cliosi B packorne — 0,5 —
0,6 M. B pesynmpraTe paboT, MpOBENEHHBIX apXeolorndeckod skcreaunueir B 2017 r., Obia mosydeHa
KOJIJIEKIMS apTe(aKkToB; KepaMuKa IMOCEJICHUsI OTHOCHTCS K TPEM KYJIBTYPHO-XPOHOJIOTUYECKAM 3TaraM OT
IV B. 10 H.3. — II B. H.3 10 IX—XII BB. H.3. [2; 3].

Ilo pesymbraTaM perHoOHAIBHO-THUIIOJIOTHYECKOr0 KiaccU(UIMPOBAaHUS JaHAMWA(PTOB TEPPUTOPUHU
SImana, paifoH MccieOBaHNs BXOIUT B JIECOTYHPOBBIN THIT JTaHIIAPTOB, KJIacC PaBHUHHBIX JaHIIIA(TOB,
MOJKJIACC JOJMHHO-PEYHbIX HU3UH, B OOb-Ta30BCKHE MNpPHYCTHEBBIE IUIOCKHE OCTPOBHBIE MOWMBI C
apKTO(QHIOBO-OCOKOBBIMH JTyraMu M uBHsikaMu [1]. Tlo reoMopdonornieckoMy paiOHUPOBAHHIO YYaCTOK
HaxOJUTCA Ha TEPPUTOPHUU BTOPOH aJUTIOBHAILHO-MOPCKOM Teppachl. 3/1€Ch BBIACNIAIOTCA JBa THIIA
na"amadToB — BTOpas JaryHHO-MOPCKas Teppaca U 10JuHa AeibThl p. O0u [5].

Ha uccnenyemoii Tepputopru ObLIH MPOBEICHBI TaH A THBIC UCCISA0BAHUS: B HAN00JIE€ TUITMUHBIX
y4JacTKax ObUIM OMMCaHBI OCHOBHBIC M KapTUPOBOYHBIE TOYKH, & TaKXKe reo0OTaHWYecKue Iuiomaakd. [lo
pe3ynbTaTaM SKCIEIUIIMOHHBIX paboT, aHanmm3a JUTepaTypsl IO pailoHy HWCCIENOBaHWA W Ha OCHOBE
KOCMOCHMMKa Oblla moctpoeHa «JlaHmmadTHas KapTa BHJIOB YpOYHI B pailoHE apXeoJIOTHYECKOro
namsitHuka — Hrapka-Enerasixa 11» B macmra6e 1:30 000. Ha kapre oToOpaskeHb! BpeMEHHBIE U TOCTOSIHHBIE
BOJIOTOKH, AaKBaJIbHbIE JAaHAMA(PTH, TPUPOTHBIE TEPPUTOPHATBHBIE KOMIUIEKCHI M aHTPONOTreHHbIE
naaamadTe (Tabmuna 1).

B rpynmny akBanbHBIX JaHAIad)TOB OBUIN BKIIIOUEHBI KPYITHBIE PEKU U 03€pa, HAa BOJHOM MOBEPXHOCTH

KOTOPBIX OTCYTCTBYET PAacTUTEIHHOCTh. Becero ObuM BhIIENEHBI 77 KOHTYpOB 00mIel Turomanpio 1,66 kM2,
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Hawnbonee kpymHbIe BOIOTOKH TMPEACTABICHBI MpoTokoh p. O6m, pexoit Hrapka-Enérasxa u e€ mamboiee
KPYITHBIM JIEBBIM TIPUTOKOM. 3a03€pEHHOCTh JaHHOI'O ydYacTKa HeOOoJbIas, M0 CpaBHEHUIO C Oolee
CEBEPHBIMU TEPPUTOPHAMHE. boJIbIast 4acTh 03ep MOUMEHHBIC U TEPMOKAPCTOBEIE.

Tabnuma 1 — I'pynms! tanqmadToB U WX IDIOMIATH

I'pynma nangmadgToB S, km? S, %
AKBaJIbHBIC JaHIIa(QTHI 1,66 6,35
[TpupoaHbIe TeppUTOPHATBEHBIE KOMILIEKCHI 24,48 93,64
AHTpONOreHHBIE JTAHAMADTHI 0,002515 0,01
Hroro 26,14 100

K rpynme npupoIHBIX TEppUTOPHUATBHBIX KOMIUIEKCOB OTHECEHBI 3 THIIA MECTHOCTU: KOYKOBATO-
OyropKoBaTblii THI MECTHOCTH IOJHH MajbIX PEK M BPEMEHHBIX BOJOTOKOB C KYCTapHHKOBO-MOXOBOI
PacTUTENBLHOCTHIO, TNIOCKUHN MOMMEHHBII TUII MECTHOCTH JOJIMHBI MPOTOKU pekr OOU C MBOBBIMH 3apOCISIMHU
W BBIPOBHEHHBII CIA0OHAKIOHHBIA THI MECTHOCTH BTOPOW aJUTFOBHAIHLHO-MOPCKOW Teppacel ¢
KYCTapHHUYKOBBIMH 3J1aKOBO-Pa3HOTPaBHO-OCOKOBBIMHU 3€JIEHOMOUTHO-MIIIAWHUKOBBIMY TyHIpaMu. Beero B
TaHHOH TpyIIe NaHAmadTOB OBUTH BBIAETEHBI 199 CIOXKHBIX yPOUUIII.

B koukoBaTO-OyropkOBaThIi THI MECTHOCTH JOJIMH MAalbIX pPEeK M BPEMEHHBIX BOJOTOKOB C
KYCTapHUKOBO-MOXOBOW pacTUTENbHOCTHIO BONILIM 12 CIOKHBIX YpOUHIN, OTHECEHHBIX K 5 BHUAAM.
HaumGonpmyro mnom@anp 3aHWMaeT HU3Kas KOYKOBaTo-OyropkoBaras moima p. Hrapka-Epérasxa c
KOMIUIEKCAMH Pa3HOTPABHO-3JTAKOBO-OCOKOBBIX U 3€JI€HOMOIIIHO-OCOKOBBIX MBHAKOB Ha aJlTFOBHAIBHBIX
KPHOTEHHBIX CYyTJIMHUCTHIX MouBax. Jpyrue ¢popmsl B Ipenenax JOIUHBL PEKH BRIABICHBI HE Oblin. B nenom
penbed XapaKTepHu3yeTcs MOJI0rOCThIO ¢ IPUCYTCTBHEM HaHO(OPM. OTHOCUTENBHBIE OTMETKHU HE MPEBBIIIAIOT
2 M. JlonuHBI APYTHX MalbIX PeK U BPEMEHHBIX BOJIOTOKOB UMEIOT HEOOIBINNE TIONIA N, CXOAHBIH BUIOBON
COCTaB PAaCTUTEIBHOCTH, Pa3IMYAIOLIUICI MO NPeoOJIafaHuI0 TOTO MM WHOrO BUAA. OTKPBITHIE BOIHBIC
MIPOCTPAHCTBA OTCYTCTBYIOT.

[Tnockuit moMEHHBIH THIT MECTHOCTH JOJHMHBI TPOTOKU pekr OO C MBOBBIMHU 3apOCIISIMHU MIPEACTaBICH
33 c0KHBIMHU YPOUHILAMH, KOTOpBIE ObLIIM OTHECEHH! K 5 BuaaM. Hanbomnpine miomaay 3aHUMaroT II0CcKast
MIPUPYCIIOBas MOiiMa ¢ 0COKOBO-MBOBBIMHU 3apPOCIISIMH Ha aJUTIOBHATIBHBIX PUMHUTHBHBIX MECUYAaHbIX MOYBaX U
BO3BBIIIEHHBIH y4YacTOK MPHPYCIOBOM TIOWMBI C OCOKOBO-MBOBBIMH 3apOCISIMM Ha aJTFOBHAJIBHBIX
MIPUMHUTHBHBIX WJIOBATBHIX MOYBaX. Y POUMINA XapaKTEPU3YIOTCS MaJIbIM BHIOBBIM COCTaBOM PAaCTUTENBHBIX
cO0O0IIeCTB, OTIMYAIOTCS JIPYT OT Apyra NpeodiagaHueM TOT0 WK HHOTO BUAA M HEOOJIBITUMH aMITIUTY IaMH
OTHOCHUTEIBHBIX BBICOT (1o 1,5 M).

BripoBHEHHBINH CIIA0OHAKIOHHBIM THI MECTHOCTH BTOPOHM aJUTIOBHAIIBHO-MOPCKOW Teppachkl ¢
KYCTapHHYKOBBIMHU  3J1aKOBO-Pa3HOTPAaBHO-OCOKOBBIMH W 3€J€HOMOIIHO-IMIIAMHUKOBBIMA  TYyHJIpaMH
OTJIMYAETCS OT JIBYX JAPYTHX HAUOOIIBIIEH CII0)KHOCTBIO U CTETIEHBIO pa3HooOpasust tanamadra. OH 3aHUMaeT
0osee 85% ot oOmielt mwiomaau UccieayeMoi tepputopun. Hamu Obutd BhIZieNieHbI 17 BHIOB CIIOMXKHBIX
YpOUHI. YHUKaIbHBIM YPOYMINEM M JaHHOTO THIA MECTHOCTH SBISETCd KPYTOM CKIOH BTOPOH
AIUTIOBUATBHO-MOPCKOW ~ Teppackl C  EpPHUKOBO-MOXOKEBEIBHHUKOBBIMH — 3apOCISIMH U KOYKOBATHIM
Pa3HOTPaBHO-OCOKOBBIM JIYTOM Ha KPHOTEHHBIX AEPHOBBIX CYIJIMHUCTHIX MouBax. CxomHoe mo penbedy,
pacTUTENHHO-TIOYBEHHOMY TOKPOBY W JINTOJIOTUM YPOUMILIE HaM BCTPEYANOCh BOJIM3M apXeoJOTrHYeCcKOro
namsaTHUKA. [Ipeobnamanre pa3HOTPaBHO-OCOKOBBIX JIYTOB Ha KPUOTEHHBIX JEPHOBBIX MOYBAaX CBOWCTBEHHO
JUTs paiilOHOB TOCJIE aHTPOIIOT€HHOr0 HapymeHus. Taxke HEMaTOBaKHBIMHU JUIsl JAHHOTO paiioHa ABIAIOTCA
MIOJIOTHE CKJIOHBI BTOPOW AJUTIOBHAJIHHO-MOPCKOW TEppachl ¢ KOYKOBATO-3aMaJWHHONW TTOBEPXHOCTHIO M C
3€JIEHOMOIIIHBIM, Pa3HOTPaBHO-OCOKOBBIM u MOKKEBEJIBHUKOBO-0JIbXOBO-EpHUKOBO-NBOBBIM
JIUCTBEHHUYHBIM PEJIKOJIECEEM Ha KPHOTEHHBIX IIEPETHOMHBIX TIJIEEBATBIX CYIJIMHHUCTBIX ITOYBaXx.
KonmuecTBeHHO THCTBEHHUI] B IaHHBIX YPOUHINAX BapbupyeTcs oT 1 10 5 — 8. bomblnyio yacTb TeppUTOPHH
3aHUMAIOT Pa3JIMUHbIC BUABI TYHID C IPeoOIaaHueM TeX WIH MHBIX PACTUTEbHBIX COOOIIECTB, Pa3InIHbIX
10 KPYTH3HE YKJIOHA IIOBEPXHOCTH M CTENEHH YBIAKHEHHOCTH.
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I'paHHMIIBI aHTPOIIOTEHHOTO JIaH A Ta BBIJEIICHEI TI0 KOHTYpaM JIarepsi apXeoJIOTHUECKON IKCTICTUINT
2017 r. AHTpornoreHnssle JaHAmadTel IPEACTABICHBl OJHHUM THUIIOM — apXEOJOTHYECKHM JIaHIIIadToM,
SIBJISTFOIIIUMCS BUJIOM HCTOPUKO-KYJIBTYPHOTO JaHamadTa [4].

[Tobnm30cTH OT yH4acTKa OTCYTCTBYIOT KPYITHBIE MPOMBIIIJICHHBIE TPEATIPUSATHS, KOTOPhIe MOTIIH OBl B
TOH WM WHOW CTENCHU BO3JCHCTBOBATh Ha OKpYKarollyto cpeny. OCHOBHOE BIIMSHUE HAa TEPPHUTOPUIO
MPOSIBIISICTCSI B BBITIACE OJICHEH, YTO HAa HEKOTOPBIX YYaCTKaX MPHUBOIUT K YTHETCHUIO PACTUTEIHLHOCTU H
3aCOPEHUI0 TYHAPHI TBEPABIMUA OBITOBBIMH OTXOJaMH, KOTOPBIE OCOOCHHO YacTO BCTPEYAIUCHh HAa MPaBOM
oepery p. Hrapka-Enérasxa.

Takum 00pazoM, BO BpeMs 3KCHEAWIMOHHBIX PabOT OBLI COOpaH OONBIION 00BEM (PaKTHIECKOTO
MaTepuaia (onucaHbl re000TaHNYECKHUE TUIOIIA K, 3aJI05KEHBI OCHOBHBIC M KAPTUPOBOYHBIC TOUYKH). TOroM
paboT crana nanamadTHas KapTa BUgoB ypouun] B Maciitade 1:30000, Ha KOTOPOIi B TIOJTHOW MEPE OMHCAHBI
MIPUPOIHBIE TEPPUTOPHATIbHBIE KOMIUIEKCHI W TIOKa3aHO COCTOSIHHE OKpY)KalomleH cpeapl paioHa
HCCIIEI0BAHUS.
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OCOBEHHOCTHU MOP®OJIOTTYECKOM CTPYKTYPBI TEOCUCTEM
3AITIOBEJHUKA IIYJIBI'AH-TAII (PECITYBJINKA BAIIKOPTOCTAH)

C.A. Benusumuna, 3.H. Keacuuxosa
Hayuonanvuwiii uccnredosamenvcxuil Tomckuil 2ocyoapemeenuuiii yuugepcumem, 2. Tomck, Poccus

Annomayus. B cratbe mnpoaHanm3upoBaHa MOpP(HOJIOTHYECKas CTPYKTypa T'€OCHCTEM KIIIOYEBOIO
yuactka 3anoBenHuka Llyneran-Tam. Beuto BBISIBIEHO, 4TO OOJBIIAs YaCTh YPOUHII HCCIEIYEMOTo paifoHa
OTHOCHUTCS K PEJIKMM U YHUKAIBHBIM. TakuM 00pa3oM, KIIFOYEBOH y4aCTOK XapaKTepu3yeTcsi 3HAYNTeIbHBIM
na"amadTHEIM Pa3sHOOO0pazueM.

Knioueswvie cnosa: nanpmadraas kapra, Mmopdosoruueckas CTpyKrypa, 3anosegauk Llynsran-Tamr.

FEATURES OF MORPHOLOGICAL STRUCTURE OF GEOSYSTEMS THE
SCHULGAN-TASH NATURE RESERVE (THE REPUBLIC OF BASHKORTOSTAN)

S.A. Venivitina, Z.N. Kvasnikova
National research Tomsk state University, Tomsk, Russia

Abstract. The article provides an analysis of the morphological structure of the geosystems of the
Shulgan-Tash reserve, using the example of a key site. It was found that most of the tracts of the study area
are rare and unique. Thus, the key site is characterized by significant landscape diversity

Keywords: landscape map, morphological structure of geosystems, Shulgan-Tash, Nature Reserve.
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lNocynapcTBeHHBIN pUPOIHEIN OnocdeprbIii 3anmoBeAHNK «Lynpran-Tam 3annMaet miomans 22531
TeKTap W PacloJio’KeH B Mpeaenax 3amagHoro Makpockiona FOxuoro Ypana Ha Bogopaszaene pek benas u ee
nputoka — p. Hyrym. B agMuHICTpaTHBHOM OTHOILEHUHN OH IpUypoueH K Byp3sHckomy paiiony PecryOmuku
Bamkoprocran. Oco0o oxpaHsemas TPHUPOIHAs TEPPUTOPHS XapaKTEPHU3YeTCs] YHHKAIBHOW MPHPOIOH,
KOTOpass O0OyCJOBJE€HA MECTOMOJNIOKEHHEM palloHa Ha CTBIKE TpeX pacTUTENbHBIX MPOBUHLIUK:
B3aMMOIIPOHMKHOBEHHEM EBPOIEHCKMX (BOCTOYHOEBPONEHCKHE IIUPOKOIUCTBEHHBIE) M CHOMPCKHUX
(TeMHOXBOIHBIE IOXKHO-Ta€KHBIE W CBETJIIOXBOWHBIE TIpemiiecocTenHbie) ¢iaop u ¢ayH. Beicokoe
OuosIoruuecKoe pasHooOpasue coyeTaeTcs C SHIACMUYHOCTHIO PACTCHUH M HAJMYMEM PETUKTOBBIX BHIIOB
(oxomo 10% ot Beeit ¢uopsr). Hanbonee peaxue pacTuTeTsHBIE COOOIIECTBA — PEIUKTOBEIE €TEHUKH U TOPHBIE
KaMEHHCTBIE CTETIH.

B cucreme ¢usnko-reorpapuueckoro paiioHUPOBaHHUA HCCIENyeMbId palioH OoTHOCHTCS K HOkHOMY
VYpamy. CormacHo cxeme (pmsuko-reorpadudeckoro pailonnpoBanusi Ypana [4], TeppuTOpHs 3aMOBEIHUKA
lynpran-Tam BxoauT B HOXKHO-YpanbCKyl0 MPEArOPHO-CPETHETOPHYIO JIECOCTEIHYI0 W TOPHO-JIECHYIO
(m3nuKo-TeorpaduIecKyro 00JIaCTh.

Oco00 oxpaHsieMble MPUPOJHBIE TEPPUTOPHH SBISIOTCS HEOONBIINMH OCTPOBKAMH TPHUPOJEI, B
KOTOPBIX SaHOBeI[HLJﬁ PEXKUM MO3BOJIACT NPECAOTBPATUTH WKW CHU3SUTH MPAMOC aHTPOIIOTCHHOC BO3HeﬁCTBHe
Y TIONYyYUTh JaHHBIE 00 MX €CTECTBEHHOM COCTOSHHUH, B TOM 4HCIle 0 JaHamadTHoM pazHooOpaszmu [1]. C
LENBIO OTpeJIeNICHUsI 0COOCHHOCTEH MOP(OIOrHIECKON CTPYKTYpHI 3alOBeIHUKA MPOBEACHO KOMIUIEKCHOE
(m3uko-reorpaduueckoe m3ydeHHe KiroueBoro ydactka (51-if kBapram) smerom 2019 roma BO Bpems
MIPOXO0XKICHHUS TTPON3BOICTBEHHON MPAKTUKHU. B X0/1e moneBsix paboT B 3 MapmipyTax mpoiaeHsl 6onee 7 KM
1 OMMCaHbl 16 OCHOBHBIX M OMOPHBIX TOYEK MCCIIETyeMOro paioHa.

B xome xkamepanbHBIX HCCIEAOBaHWI OblIa CO37aHAa THUMOJOTHYECKas KpyMHOMAcIITaOHas
naamagTHas kapra BUaoB ypouunl (macmTad 1: 25 000). ['eocucteMbl, 0ToOOpaXKeHHBIE HA KapTe, ObLIH
BBIJICICHBl B COOTBETCTBHHM CO CTPYKTYypHO-TeHeTHueckoi knaccupukanuerd B.A. Hukomaesa [2]. Hdns
BBIIETICHUSI TIPUPOTHO-TEPPUTOPHATHFHBIX KOMIUIEKCOB (YPOUHII) TAK)KE MCIIONIB30BaIach JeTallbHAs ITKaia
KpyTu3Hsl ckinoHoB B.U. Ilpokaesa [3].

B mpenenax Teppuropun 3amoBenHWKa ObUTH BBLIENCHBI 95 BUmOB ypouum. Pucynox manmmadra,
OTpaXkarIluii pazHooOpazue ero MOpP(HOJOTHYECKOH CTPYKTYPBI, ONpEeAessieTcsl KOJIMYECTBOM H
B3aMMOPACIIONIOKEHUEM COCTABISIONINX €0 OCHOBHBIX M BTOPOCTENEHHBIX ypouuil. Cpenu ypoUHIL
HCCIIeTyeMOTO KIFOYEBOTO ydacTKa MpeoOsIaaroT BTOPOCTENIEHHbIE — PEAKHUE W YHUKAIBHBIE, 3aHUMAIOIIHE
HE3HAYUTCIIbHBIC IO IUIOHIaAU MPOCTPAHCTBA U IPHUAAIOINIUEC BCEMY .HaHI[HIa(i)Ty cneumbnquKHe YCPTHI.

Penxne ypounmma cocraBisitor 47,4 % Bcell TEppUTOPHM KIIFOUYEBOTO y4acTKa, BCETO TAKUX YpPOUHII
BbLIeNIeHB! 24 Buma. Yamie Bcero oHM pacipocTpaHeHbl B IIPe/IeNiaX CKJIOHOB HU3KOTOPHBIX XpeOTOB pa3HOM
KpyTu3HbI. CaMbIM OOJTBIINM 110 3aHUMaeMOH TUIONIA/I BUIOM PEIKOTO YPOUHIIA, PACTIOI0KEHHBIM B CEBEPO-
3aIrmaHON U BOCTOYHOW YaCTSAX UCCIIEyeMOTO YYacTKa, SBISIETCS YMEPEHHO MOKaTasi IOBEPXHOCTH BEPIIUHBI
HU3KOTOPHOTO XpedTa ¢ JIHMIOBO-O0Epe30BbIM BEHHHKOBO-IIMPOKOTPABHO-OPIISIKOBBIM JIECOM Ha TOPHBIX
JIEPHOBO-KapOOHATHBIX HEMOJHOPAa3BUTHIX IMOYBaX. OJTOT BUJ ypouwil 3aHumaeT 11 % wuccnemyemoi
TEPPUTOPHH.

Bonee momoBuHBI 1omamu 51-ro KBapraia 3aHATO YHHKAJIbHBIMH YPOUHINAMH, BCTPEUAIOIIMMUCS
€IMHUYHBIMH KOHTypaMH. Takue NpHUpPOAHO-TEPPUTOPHAIBHBIE KOMIUIEKCHl NPHYPOUYEHBI K BEpIIMHAM
HU3KOTOPHBIX XpeOTOB M 3PO3UOHHBIM (popmam pesbeda: kK goiauHaM pek benas u Illynbran; k co3aaHHBIM
KapCTOBBIMH IIpOoLECCaMU JIOTaM W KaHbOHY PCKH H_[y.HI)FaH. Cpegm BUIOB YHUKAJIBHBIX YpO4dHI] CaMYIO
OOJIBLIYIO TEPPUTOPHIO OT IUTomagu Bcero ydactka — 10%, 3aHMMaeT yMepeHHO IoKaTasi MOBEPXHOCTb
BEPIIMHBI HU3KOT'OPHOI'O xpe6Ta C HHHOBO‘GCPC?:OBBIM BeﬁHHKOBO-HIHpOKOTpaBHO-CHBITCBI)IM JIECOM Ha
TOPHBIX JIEPHOBO-KapOOHATHBIX HEMOJHOPA3BUTHIX MouBax. Bcero Obul BbaeneH 71 BHUI YHUKAIBHBIX
YPOYUIIL

Takum o0Opa3zom, KIFO4eBOW ydacTok 3amoBenHuka Illynpran-Tam MOTHOCTEIO COOTBETCTBYET
KPUTEPHSAM, 110 KOTOPHIM €ro MOXHO OTHECTH K 0CO00 OXpaHSEMBbIM HPUPOIHBIM TEPPUTOPHUSAM: XOpOLIast

96



COXPaHHOCTh TPUPOJHBIX KOMIUIEKCOB, 3HAYHMTENLHOE JaHImadTHOE pa3HOOOpazue W, B TO K& BpeMs,
YHHUKAIBHOCTH CIIAraloIiX er0 TeOCHCTEM.
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A30HAJIBHBIE ®AKTOPBI JAHIIIA®THON TUPOEPEHIIUALIAN 3ATIATHOM
CUBUPH
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Unemumym 600HbIx u sx0102uveckux npoonem CO PAH; Anmaiickuii 20cy0apcmeenHulil yHUgepcumem, 2.
bapnayn, Poccus

Annomayus. B craThe paccMaTpHBAIOTCA a30HAJNBHBIE (DAKTOPHI JaHMIIA(DTHOW IudQepeHITnan
3amamno-Cubupckoit paBHuHBL. [lpu 3TOM TrJaBHOEe BHUMaHHE VAENSAETCS JPEBHUM H HOBEHIINM
reoMop(OCTPYKTYpam.

Krouesvie crnosa: penbed, MOphoCTpyKTYphI, reoMOphoJIOrHIecKoe paiOHUPOBAHNE.

AZONAL FACTORS OF LANDSCAPE DIFFERENTIATION IN WESTERN SIBERIA

Yu. I. Vinokurov
Institute of water and environmental problems SB RAS; Altai state University, Barnaul, Russia

Abstract. The article considers the azonal factors of landscape differentiation of the West Siberian plain.
The main attention is paid to ancient and modern geomorphostructures.
Keywords: topography, morphological structure, geomorphological zoning.

B o6ocobnennn u GopMuUpOBaHHM NPUPOAHO-TEPPUTOPHAIBHBIX KOMIUIEKCOB PAa3IMYHOTO paHTa
3HAUMTENIbHAs, a B YCIOBHSX pa3BUTOr0 pelbeda — TIJIaBHAsT — pOJb MPHHAIICKUT T€OJIOTO-
reoMopdoIoru4ecKoil OCHOBE.

VIMEeHHO 3TOT CIIOKUBIIMKCS TeOMOPHOIOTHYECKHN KapKac OTNpeIeisieT Pa3BUTHE M CTPYKTYPH3AILIUIO
reorpaduyeckoil 000IOUKH.

OTH ApeBHHE W BO3HUKUIME Ha HEOTEKTOHUYECKOM 3Tare Te0JOrHYecKOi HCTOPUU MOPHOCTPYKTYPHI
HAXOJSAT OTpaKEHUE B Oporpaduu TeppuTOpPHHU, UTPAIOT TIABHYIO POJIb B TiepepacipeieieHUH TeIlia, BIIary,
u onpezaessiiotT Auddepenmanuio nagamagpToB. Kak npaBuiio, OHM IMEIOT yHACIeAOBaHHbIN Xapakrtep [1;4].

[Ipu 3TOM, B HOBeiilIee pa3BUTHE HEPEIKO OAHOBPEMEHHO BOBJIEKAIOTCS M OOJee JPEBHUE CTPYKTYD
Pa3IMYHOTO TUTIA U BO3PACTA WIIA UX YaCTH, MOITOMY COBPEMEHHAasi perHoHalIbHAsI TaH (adTHas CTPYKTypa
(dbopmHpyeTCsT Ha CIIOKHOM Pa3HOILIAHOBOM OCHOBaHMH. OOIIMpHBIE TeoMOp(hoJorHuecKre oOpa3oBaHUs
MOTYT B TOCJIEAYIONIEM PACUJICHATHCS Ha OJIOKHM, KOTOPBIE TTOIBEPTalOTCsl pa3HOHAPABICHHBIM JIBUKESHHSAM,
CO3JIAI0T pa3inuHbIle GOPMBI penbeda 1, ONPeneNaoT cBoeoOpasue JaH adTHON CTPYKTYPHI.

Uzyuenne cxem reoMop(hOIOrHYECKOr0 PaOHUPOBAHHS M aHATHN3 CTPOCHUS TEPPUTOPHH 3ama{HO-
CubupcKkoi paBHUHBI TIO3BOJIMIIA BBISIBUTH HEKOTOpBIE OOIIME YePThl M Ha 3TOH OCHOBE C(HOPMYIHPOBATH
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BOIIPOCHI COCTaBJICHUSI CBOJHOW HMepapXudeckoi cxeMbl (GopMm pernbeda Kak OCHOBBI ISl JIaHIAPTHBIX
MOCTPOEHUH.

B cOOTBeTCTBMM ¢ TPUHATONW KOHIICIIIIUCH BBHIMOJIHEH aHAIW3 TI'€0J0r0-TeoMOP(OIOTHISCKOTO
cTpoenus Teppuropuu [3;5;6]. DmemeHTH oporpaduu, Ha OCHOBE KOTOPHIX (DOPMHUPYIOTCS PETHOHAIHHBIE
MIPUPOJIHBIC KOMITJICKCHI YPOBHS (PH3MKO-TeorpadynuecKiX MPOBUHIINHN, pPACCMATPUBAIOTCS BO B3aUMOCBSI3H CO
CTPYKTYpPOW Taie030UCKOro (PyHAaMeHTa, WCTOPUM TEKTOHWYECKOTO pa3BUTUS M HAIMPaBIECHHOCTH
HEOTEKTOHUYECKUX IBIDKEHUH [2].

[MoeepxHocTh 3anagHo-CuOUPCKON paBHUHBI UMeeT (HOpMy OOIIMPHOTO aMduTeaTpa, OTKPHITOrO Ha
cesep. LlenTpansHyro, Hanboee MOHMKEHHYIO YacTh, COCTABIISIIOT HUI3MEHHOCTH 1 IJIOCKHE BO3BBIIIEHHOCTH
IBYX oporpaduieckux ypoBHeH, mmeromux abdcomtoTHeie BbICOTHI MeHee 100 M u ot 100 mo 150 wm,
COOTBETCTBCHHO. BHEIIHSS 30HA, COCTOSIAs W3 BO3BBINICHHOCTEH, IUIATO M MPUIOAHSTHIX HAKIOHHBIX
PaBHUH, 3aHUMAET KpaeBble YAaCTH PaBHHUHBI C aOCOMIOTHBIMU BbicoTaMu 15071200 M u BbIllI€ U MPUMBIKAET
HETOCPE/ICTBEHHO K TOPHO-CKIIaT4aToMy oOpamieHu0 3anaaHo-CHOupCKoi T1aThOpPMBI.

CucremMa OCHOBHBIX OpOTpaUUECKHUX AIIEMEHTOB, COOTBETCTBYIOIIUX MakpoMOp(hOCTPYKTypaM H
YYacTBYIOMIHUX B (POPMUPOBAHUY PETHOHAIBFHON JaHIIa(QTHON CTPYKTYpHI HA YPOBHE MMPOBHUHIINH, IPUHSAITA,
B OCHOBHOM, B COOTBETCTBHU ¢ pabotamu A.A. 3emiosa [3] u JL.K. 3aTekoBoii [5].

[IpoBenenne npu kapTorpadMpoBaHUM TOYHBIX TPAHHI] MEXKAY AJIEMEHTaMH oporpaduu, 3a peaKuM
HCKITIOYCHHUEM, 3aTPYIHCHO JIAXKe P COWICHEHUH JOCTaTOYHO KOHTPACTHBIX 110 pebedy moapa3acicHui u
O0OBIYHO HECET CYOBEKTHBHBINH OTTEHOK. DTO SBJSETCS NMPUYMHON HECOBMAIEHUS TeoMOP(OIOTHYECKUX U
oporpadaecKux CXeM pa3HbIX aBTOPOB.
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JAHJAIIA®THI )KACBIBAUCKOM KYPOPTHOM 30HBI BASTHAYJIbCKOI'O ITAPKA

UI. I'paues
Hayunwvui pykosooumens: 3.H. Keacnuxosa
Hayuonanouwiii uccnedosamenvcxuii Tomckuii 2cocyoapcmeenusiii ynusepcumem 2. Tomck, Poccus

Aunomayus. B ctatbe NpHUBEACHBI PE3yJabTaThl MUCCIEAOBAHUN MO JaHAmAPTHOW IudepeHInanun
TeppuTopun basHaynpCKOro Tmapka Ha TpUMEpe KYpOpTHON 30HBI B paifoHe o3epa JKacwiOail.
[Ipoananu3upoBana Mopdosorudeckas CTPYKTypa NPHPOJHO-TEPPUTOPHAIBLHBIX KOMILIEKCOB Ha YpPOBHE
THIIOB MECTHOCTEN M OTHOCSIIIUXCS K HUM DJIEMEHTAPHBIX T€OCHCTEM.

Knrouesvie cnosa: nannmadrel, XKaceibaii, bassHaynbckuii mapk, TUIIBI MECTHOCTH.
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LANDSCAPES OF ZHASYBAY RESORT AREA OF BAYANAUL PARK

I.G. Grachev
Scientific supervisor Z.N. Kvasnikova
National research Tomsk state University Tomsk, Russia

Abstract. This article presents the results of studies on the landscape differentiation of Bayanaul park on
the example of the resort area in the area of Lake Zhasybai. The analysis of the morphological structure of
natural-territorial complexes at the level of the types of localities and related elementary geosystems is carried
out.

Keywords: landscapes, Zhasybai area, Bayanaul park, area types

basiHaynbCKUI rOCYJapCTBEHHBINM HALlMOHAIBHBIM IPUPOAHBIA IAPK PAaCHOIOKEH Ha IOro-3amanue
[NaBnomapckoit odmactu Peciyonmku Kazaxcran. Ota tepputopus Haxoautes B MeHee deM S00 KmmomeTpax
oT reorpaguueckoro neHTpa EBpaznuiickoro KOHTHHEHTa, Ha rpaHulle Mexxay 3anagHo-CHONpCKoi paBHUHOM
u Kazaxckum MenkocornoyHuKoM. basHaynbCKuii rocyJapCTBEHHBIA HALIMOHAIBHBIA NPUPOIHBII APK CO3/1aH
Ha ocHoBaHmu lloctanoBnenus Coera MunmctpoB Kazaxckoit CCP 3a Ne 276 ot 12.08.1985 r. «O6
00pa3oBaHMK HAIIMOHAJIBHOTO TapKa Ha TEPPUTOPUH aJIMUHHCTPATUBHOTO paiiona [laBinomapckoii oGnacTm»
¢ momanpo 50688 ra. Cormacuo IlocranoBienuto IlpaButenbctBa 3a Ne 1305 or 27.12.2007 rogpa
TEPPUTOPHS HALIMOHAIBHOTO NIapKa pacimpera Ha 17764,8 ra. 1ot 00beKT 001aaeT 00bII0N 3HAYUMOCTBIO
KaK JJIsl HAy9HOTO M3YYEHHs, TaK U JUIA PEKPEAlIOHHOTO Ha3HAYCHHUsS BBUIY YHHUKaJIbHOCTH W OOJBLIOTO
pa3zHO00pa3ust MPUPOTHBIX KOMITOHEHTOB ¥ koMiutekcoB (I1TK) [1].

Ha nanHbIil MOMeHT basiHaynbCkuil MapK SIBISIETCS JOCTATOYHO KPYIIHBIM TYPUCTUYECKUM LIEHTPOM.
[To yaernsiM mansbM otena ¢puHarncoB OOIIT (ommarta mo MeTony O€3HATHYHOTO TIepeBO/Ia 3a MOCEIIECHHUE ),
TEPPUTOPHIO MapKa yepe3 KOHTPOIbHO-IIPOMYCKHbIE TyHKTHI 3a ociennue 6 aet nocetwin 868 358 uenoek:
B2012r.— 157800 4., 82013 1. — 156659,7 u., 82014 1. - 134600 4., 8 2015 1. — 119834 4., B 2016 T. — 153788
1., 82017 1. — 145677 .

OcHoBHAasI peKpeaImoHHast Harpy3Ka, a 3To, IpuMepHo, 90%, TpUXOAUTCS Ha JIETHUN PEKpeaIrlnOHHbIN
CEe30H, KOTOpBIA myuTcs 76 nHel (C MOMeHTa O(HIMaIbHOIO OTKPBITHA CE30Ha OTIAbIXa M O MOMEHTa
opunmansHoro 3akpeiTHsi). Hamm wuccnegoBaHus NpOBONWINCH B mpenenax JKacblOalicKoW 30HBI,
PAcCIIOJIOKEHHOH K CeBEpY M BOCTOKY OT OJHOMMEHHOT'O 03epa, I/ie CKOHIIEHTPHPOBaHA HanOOJbIIAs YacTh
TYpUCTHUECKUX 0a3 U Jlarepeu.

Teppuropuro basiHaynbckoro mapka oTHOCAT K cyo0opeanbabiM nanmmadTam CeepHoro Kazaxcrana
U BBUICISIIOT CIEAYIOIIME THUIBI M MOATHIIBI JIAHAIIA(TOB: BO3BBILICHHBIE 3PO3MOHHO-IIEHYAALUOHHBIE
LOKOJIbHBIE PABHUHBI, MEJIKOCOIIOYHUKH U HPEAropbs HA MaJ€030MCKUX CKIaI4aThIX CTPYKTYPax, a TaKkKe
CKJIa9aToO-TJIBIO0OBBIE M TIILIOOBBIE HU3KOTOPBSl Ha MAJIEO30HCKUX CTPYKTypax B cremHod 3oHe [3]. Ilpm
WCCIICIOBAHUN THUIIOB MECTHOCTH C HCIOJBb30BAaHHEM CTPYKTYpPHO-T€HETHUeCKoW Kiaccuduranmu B.A.
Hukonaesa [4], Ha Bcell TeppuTOpuM Mapka HaMU ObUTH BBIAENEHBI 12 TUIIOB MECTHOCTH, CPer KOTOPBIX 7
PaBHUHHBIX, 4 TOPHBIX U | MHTPa3OHANBHBIN THTI [2].

LentpanbsHyto, caMmyio OOJBIIYIO YACTh U3y4aeMO TEPPUTOPHH 3aHUMAET TUIl MECTHOCTH: MEXTOPHAs
JONTMHA HU3KOTOpUH. /|IOMUHAHTHBIM YpPOUHINEM B MpEeIax MEKIOPHON KOTIIOBHHBI SIBIAIOTCS TPHUBHUCTO-
PaBHMHHBIE YYaCTKU C Pa3sHOTPABHO-3JIAKOBOW CTEMTHOW PAaCTHTENILHOCTHIO Ha TEMHO-KAIITAHOBBIX IOYBAX,
3aHUMAIONTUE TePPUTOPHIO OT 65 1m0 80%.

Cy0OIoOMUHAHTHBIE YpOYHINAa 3aHUMAIOT MEHBIIYIO IUIOMIAIs Ha HCCiemxyeMoi teppuropun, 10 30%
IUIOIIad, M CKOHUEHTPUPOBaHBl OHHM, B OCHOBHOM, Ha CEBEpPO-BOCTOKE, cCeBepe U 3amaze. B
reoMop(OIOTHYEeCKOM OTHOIIEHHH — 3TO HU3KOTOPHBIE MACCHUBBI M MX CKJIOHBL. K HUM MOXXHO OTHECTH:
MOKaTble CKJIOHBI CHJIBHO IHMCIOLUMPOBAHHBIX YYAaCTKOB HH3KOTOPHOTO MAacCHBa, IMOKPBHITHIE COCHOBO-
0epe30BbIM CHIIBHO Pa3pEeKEHHBIM JIECOM C Pa3HOTPABHO-THITYAKOBOH ciabo 3aKycTapeHHOH CTEIbl0 Ha
MeOHUCTO-CKATUCTHIX MaJOMOIIIHBIX IT0YBaX; CHJIBHO JUCIOMUPOBAHHBIE OCTPOBHBIC YYaCTKH HU3KOTOPHOTO
penbeda ¢ pa3sHOTPABHO-3JIaKOBOH €1a00 3aKycTapeHHOH CTENbIO U CUIIBHO Pa3pEeKEHHBIM COCHOBBIM JIECOM
Ha MAJOMOIIHBIX MIEOHUCTO-KAMEHUCTBIX TEMHO-KAITAHOBBIX TMOYBAX; CKIOHBI CPEIHEH KPYTH3HBI

HU3KOIOPHOTO MacCuBa C€ PA3PCIKCHHBIM COCHOBBIM JIECOM C KYCTapHHKOBO-THanKOBOﬁ CTEIIHOH
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pacTUTENBHOCTBIO HA MAJOMOIUHBIX IIEOHMCTO-CKAJIMUCTBIX TEMHO-KAIITAHOBBIX II0YBaX; CHJIBHO
JUCIIOLIMPOBAHHBIE IIOKAThIE CKIIOHBI HHM3KOTOpbS, IOKPBITBIE KYCTapHHKOBO-THUITYAKOBOM CTENBIO Ha
MaJIOMOIIHBIX MIEOHUCTO-KaMEHUCTHIX TEMHO-KAIITAHOBBIX TI0YBAX; YYaCTKH CKIIOHA HU3KOTOPBS, TOKPBITHIE
CIWJIBHO DAa3peXECHHBIM COCHOBBIM JIECOM M KyCTapHHKOBO-THITYAKOBO-OCOKOBOW pACTUTEIBHOCTBIO Ha
MaJIOMOIIHBIX MEOHUCTO-CKATUCTHIX TEMHO-KAIITAHOBBIX MOYBAX; yYaCTKH MEHETUIEHU3UPOBAHHOTO CKIIOHA
BBICOKOM KPYTH3HBI HH3KOTOpbS CO CKYIHOM KYyCTapHUKOBO-THITYAKOBOW PACTUTENBHOCTBIO M OTAEIHHO
CTOSIIIUMHM COCHAMH Ha MAJIOMOIIHBIX INEOHUCTO-CKAJIMCTBIX TEMHO-KAIITAHOBBIX MOYBAX; HU3KOTOpPHbIE
MacCCHBBI C COCHOBO-0EpE30BBIM JIECOM M KyCTapHHUKOBO-TUITYAKOBON PACTUTEIBHOCTHIO Ha MAaJOMOLIHBIX
11e0HUCTO-KAMEHUCTHIX TI0YBaX.

Crniopanuyecku Ha HccieayeMoi Tepputopun JKaceibaiickoro otaenenus basHayabckoro napka MOXHO
BCTPETUTH IIOHMKEHHBIE YUYACTKH MEKXTOPHOH TOJUHBI C OCHHOBO-MBOBO-COCHOBBIM 3aKYCTapEHHBIM JIECOM C
JYTOBO-CTEIIHON PAaCTUTENbHOCTHIO Ha JYTOBO-KAIITAHOBBIX I0YBAX; B NMPHOPEKHOM 30HE: pa3HOTPaBHO-
OCOKOBBIH €J1a00 3aKyCTapeHHBI OCTEITHEHHBIH JYT C OTAEIBHO CTOSIIUMH JCPEBbIMH.

HuskoropHsle MaccuBbl 31€ch O OOJBIICH YacTH MEHENJICHU3UPOBAaHbI, HO B IOT0-3alaJHON 4acTu
WCCIIETyeMON TEePPUTOPUH PACIONaraeTcsl JOCTATOYHO KPYMHBIA CKJIAI4aTo-TIBIOOBEI HHU3KOTOPHBIH
IPaHUTHBIA OCTPOBHOM XpeOET, TOKPBITBI COCHOBO-OCPE30BBIMU M KYCTapPHHUKOBO-Pa3HOTPABHO-
TUITYaKOBBIMHM ACCOLMALMSAIMU Ha MAJIOMOIIHBIX TEMHO-KAIITAHOBBIX MOYBAX; OTHAECIBHO BBIIEISAIOTCSA €r0
KpyTble CKJOHBI C CHJIBHO pa3peKeHHBIM COCHOBBIM JIECOM C KYCTapHMKOBO-THITYAKOBOW CTEMHOU
PacTUTENBHOCTHIO HA MATIOMOILHBIX MIEOHUCTO-CKATUCTHIX TEMHO-KAIITAHOBBIX OYBAX.

IToMrMoO 3TOr0, NEPUOANYECKH BCTPEYAIOTCS TPUBHUCTHIE PABHUHHBIE YYAaCTKH MEXTOPHOM JOJIUHBI C
Pa3HOTPaBHO-3JIaKOBOW CIIab0 3aKyCTapeHHOW CTEMbI0 CO Clabo BBIPAKEHHBIM IMOAPOCTOM M OTACIHHO
CTOALIMMH JEPEBBSIMH Ha TEMHO-KAIITAHOBBIX II0YBAaX; BBIPOBHEHHBIE YYAaCTKH MEKTOPHOM IOJHMHBI C
COCHOBBIM JIECOM M Pa3HOTPABHO-3IAKOBOM CTEIbI0 HAa TEMHO-KAIITAaHOBBIX MOYBAaX, a TAK)Ke I'PUBUCTHIE
YYacCTKH MEXTOPHON JOJMHBI C Pa3HOTPABHO-3TAKOBBIM OCTEMHEHHBIM JyTOM Ha JIyTOBO-KAIITaHOBBIX
[TOYBaX.

YHHUKaTBHBIMH JJIS1 9TOTO «OCTPOBa HU3KOTOPUN B OECKpPaHUX CTEMSX» SBIISIOTCS MAOPOTHUKOBBIC
3apOCIIH, KOTOPbIE PACHONaraloTCs B HU3UHAX YILENUH, Te COXpaHUINCh Hanbosee 01aronpusTHhIE yCIOBUS
JUISL MX Pa3BUTHS. DTH HEOONbIINE TI0 MJIOMIAN YPOUHIIA MPEACTABIAIOT CO00H OCHHOBO-COCHOBEIH Cl1a00
3aKyCTapeHHBIH JIeC C MHOTOYHMCIICHHON MAallOPOTHUKOBON PAaCTUTENBHOCTHIO Ha JIyTOBO-KAIIITAHOBBIX MTOYBaX.
[Tomumo 3T0TO0, BcTpeuaeTcs: napa HeOONBLIMX T10 IUIOIAAN HPUO3EPHBIX KOUKOBATHIX YYaCTKOB Ha TOKaTOM
CKJIIOHE C Pa3HOTPaBHO-3JIAKOBBIM OCTEIHEHHBIM JIYTOM C 3apOCsIMA WBHSKA BJIOJIb Oepera W OTHEIBHO
pacTymMu 6epe3aMy Ha JIyroBO-KallITAHOBBIX MOYBAX.

Takum 00pa3oM, B YCIIOBHAX HEOAHOPOIHOIO TIeOJIOTHYecKoro QyHnameHta U (HOpMHUPOBAHUS
MEJIKOCOTIOYHOTO ~ peflibepa, BBICOKOW KOHTHHEHTAJIBHOCTH KJIMMATa, YIAIEHHOCTH OT KPYMHBIX
THIIPOJIOTHYECKUX OOBEKTOB, PACIIOJIOKEHHS B 30HE CTEIEdl M BO3MOXKHOI'O aHTPOIIOTEHHOTO BO3JEHCTBUS
(Metautyprusi, noObIYa TIOJIE3HBIX MCKOIMAEMbIX, OJIM30CTh K KPYIHBIM YroOJbHBIM OacceiiHaM), 3]1eCh
c(OPMHUPOBAINCH YHUKAIBHBIE YCIOBUS ISl PAa3BUTHUS PA3IMUHBIX IPUPOTHO-TEPPUTOPUATBEHBIX KOMIUIEKCOB
CO CJIIOHOH MOP(OJIOTHIECKOHN CTPYKTYpPOH.
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CBSI3U NDVI 1 TEMITEPATYPBI BO3/IYXA B 3AIIAJTHON CUBUPH

E.M. Kopomkosa, B.B. 3yes
Hnemumym monumopunea knumamuseckux u sxonozuveckux cucmem CO PAH, e. Tomck, Poccus

Annomayusi. B pabotre paccMOTpEHBI CE30HHBIC TpeHIbl BereTarmoHHoro mHaekca NDVI B 1982-
2015 rr. B OKPECTHOCTSX METCOCTAHIIMH, PACIOJOXKCHHBIX B Taiire u TyHape 3amagHor Cubupu; mis
COOTBETCTBYIOIINX METCOCTAHITHH IpoBeeH Koppensaiuonnbiid anann3 NDVI u temmepatypsl Bo3ayxa.

Krouesvie cnosa: NDVI, Temnieparypa Bo3ayxa, KIMMaTHYeCKUE U3MeHEeHUs, 3anaqHas Cudbupn

CONNECTIONS BETWEEN NDVI AND AIR TEMPERATURE IN WESTERN SIBERIA

E.M. Korotkova, V.V. Zuev
Institute of monitoring of climatic and ecological system SB RAS, Tomsk, Russia
Abstract. The paper considers seasonal trends of the NDVI vegetation index in 1982-2015 in areas of
weather stations located in the taiga and tundra of Western Siberia; a correlation analysis of NDVI and air
temperature was carried out for the corresponding weather stations.
Keywords: NDVI, air temperature, climate change, Western Siberia.

TpancopManuu TPUPOTHBIX 3IKOCHCTEM, OOYCIOBICHHBIC HAONIONAIOIIUMHCS KIUMaTHYECKHUMHU
W3MEHEHUSIMH, OTMEYAaloTCsI BO MHOTuMX permoHax wmupa [3]. C yBenudeHHEM LIMPOTHI BIMSHUE
KJIMMaTHYECKUX M3MEHEHHH Ha HKOCHUCTEMBI BO3pAacTacT, M Hanlojee MOJABEP)KEHHBIMH KIMMAaTHUYECKOMY
BO3/ICHCTBHIO CTAHOBSTCS JTAHAIMA(THI CEBEPHBIX TEPPUTOPHI — TAHUTH U TYHAPHI [6]. PacTuTENnbHBIN TOKPOB
3TUX NPHUPOIHBIX 30H HamOoyiee YyBCTBUTEICH K M3MEHEHHMSAM TEeMIIEpaTypbl BO3AyXa M OTBEYAET Ha €€
M3MEHEHHSI M3MEHEHHSMH B MPOAYKTUBHOCTHU [5]. JlecHbie u Oos0THBIC JaHIA(ThI, pacIpOCTPAaHEHHbIC B
3anagnoit CuOupH, SBIAIOTCS BAXKHBIM 3B€HOM YTIIEPOJHOTO [IUKIIA, OJJHAKO, HH(QOopManus 00 UX H3MEHEHHUIX
B cBeTe HaOMIONAIOIEr0 M3MEHEHHs KIMMaTa MPaKTHYeCKH OTCYyTCTBYeT. Takum oOpa3oM, BO3HHMKAeT
HEOO0XOIMMOCTbD UCCIICIOBAHMSI BIMSHUS KIMMaTHUECKUX H3MEHEHHI Ha paCTHTENLHOCTH 3anaanoii Cubupu.

Hosbi nopm
Ta3oBCKui

€anexapa . Hbiaa Axoe CtaH

Haabim
Tapko-Cane
Tonbka
Capasnaynb

Bepesoso 7
Xansacasaun

HAKCUMBONL oy ra6pk croe

5 M i TNapesk
aHTbI-MaHcuick L
AnekcaHaposckoe Barxunb-KelHak
Yrym ap Hanac

YcTe-0O3epHoe

Jleywm CpeaHui Bacioran

Typurck] 200NbCK [Nepeomarickoe

[yauHo

TiomeHs Bakiap  oyck Taira

Pucynok 1 — Pacrionoxenune MeTeocTaHImii Ha TeppuToprn 3anajHo-CHOUPCKON paBHUHBI

st penieHust 3TOW 3aJlaud Ha TEPPUTOPUHU TalWTW W TyHApH! 3anajHoi CHOMpHU ObUTH OTOOpaHBI
METEOCTaHIMH, UMEIONINE JUTMHHBIE Psbl HAOMIOJCHUH 3a TeMrepaTypoii Bo3ayxa (puc. 1). B kauectse
[OKa3aTelst MPOAYKTUBHOCTH PaCTUTEIBHOIO TIOKPOBA MCIIOJIb30BAJICs BereTannoHHbIi nHaekc NDVI. NDVI
OTIpEJIeNIIeTCS 0 PA3HOCTH CIEKTPAJbHON SIPKOCTH MEXAY KpacHbIM W ONMKHUM HH(paKpacHBIM
Uarna3oHaMd Ha KOCMOCHHUMKAaX ITOBEPXHOCTH 3€MJIM M BBICTYIAET IOKA3aTelNeM, XapaKTepU3YHOIIHM
KOJINYeCTBO (POTOCHHTETUUECKH aKTHBHOW Omomaccwel. B pabore mcmonb3oBanicsi HaOop maHHeIXx NDVI
GIMMS, npencrapmnstomuii coboi cpemneMecsunbie 3HadeHus uHaekca NDVI 3a mepuon 1982-2015 rr. ¢
paspemenuem 1/12x1/12° [4]. ns pacuera NDVI B OKpecTHOCTSIX METEOCTAHIMH BbIOMpasiach 00JacTh
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pasmepoM 0,5%0,5° ¢ Hauboyiee OAHOPOAHBIM JAHAIIA)TOM W MHUHUMAJIbHBIM KOJHYECTBOM OOBEKTOB
UHPaCTPYKTYyphl. Psinbl HabM0AEHUH TeMIepaTypsl BO3LyXa Ul KaX 10 METEOCTaHIIMK ObUIN IIOJIyYEHBI C
nomonipto cepsuca BHUUI'MU-MIJ [1], ucnone3oBanuch cpeaHeMecsuHble 3HaueHus. [lpu pacuere
Ce30HHBIX 3HaueHH NDVI niis 30HBI TyHAPBI UCHOJB30BAJICS MEPUOJ HIOHB-aBIYCT, TAWTHM — Mai-aBrycrT.
HUcnonb3yemslii B pabote yposens 3Hauumoctn — 0,05.
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Pucynok 2 — Tpenael a) ce3onnoro 3naueHust NDVI; 6) ocpennenHol 3a anpenb-Maii TeMIIepaTyphl BO3Iyxa
Ha MeTeocTaHIMsIX 3anagHoi Cubupu (* — 3HaYMMBIE TPEH/IbI)

Cezonnnle Tpeuasl NDVI 3a nmepuoa 1982-2015 rT. mpakTUYECKH IS BCEX METECOCTAHIUI peruoHa
MIOJIOXKUTENBHBI, 32 MCKIOUeHHEeM cTaHiuil HaxbiM n Tosibka, pacloiOKEHHBIX B 30HE CEBEPHOM Talrm
(puc. 2a). Haubonee BeipaxkeHHbIe ce30HHBIC M3MeHeHUsI NDVI xapakTepHbI Ui CaMbIX CEBEPHBIX CTAHIIUN
— HoBsiii mopt 1 TazoBckuii — 04€BUIHO, TaHIIADTHI 3TUX TEPPUTOPHIA O0JIee YyBCTBUTEIBHBI K IIOBBIIIICHUIO
TEMIIEpaTypsl BO3Ayxa. 3HaunMble u3meHeHus NDVI HaOogaroTcest Takke IpaKTHYECKH JJ1s1 BCeX CTaHIMH B
30Hax CpeJHEH, I0KHOM Talrm M MOJATalru, 3a UCKIOYEeHHEM AJekcaHApoBckoro, bakudapa, [lyauHo u
ITepBomatickoro.

B pesynbTare panee mpoBeneHHBIX HCCIEAOBAaHUN [2] OBIJIO MOKa3aHO, YTO MaKCHMaJIbHBIEC 3HAYCHUS
NDVI, kak B 30He TYH/PbI, TaK ¥ B 30HE Taiiru 3anaanoi CuOupy HaOIIOIAI0TCS B UIOJIE, OJTHAKO, MECSIIAMH,
BHOCSAIIMMH HauOOJIBLINKA BKJIAJ B U3MEHUYMBOCTH ce30HHOro 3HaueHuss NDVI, sBistrorcs mepBbie Mecsibl
TEIJIOro TIepHo/ia — Mail U MIOHb, a Ha (JOPMHUPOBAHHUE PACTUTEIBLHOCTH B Mae U MIOHE NPEHMYILECTBEHHOE
BIIUSTHUE OKa3bIBae€T TEMIIEpaTypa BO3[AyXa IPENIIecTBYIOIMINX BeCeHHUX MecsueB. Kak BunHo u3 puc. 20
TEeMIEpaTypa BO3JyXa B allpesie-Mae Ha BCEX PACCMATPHUBAEMBIX CTAHIUSAX PErHMOHA UMEET MOJIOKUTEIbHBIC
3HaYMMBbIE (32 UCKITFOYEHNEM CTaHIIMH HIKCHMBOIIB) TPEHIBI, UTO CBUACTEIHCTBYET O POCTE TEMIIEPATYPHOTO
BO3/ICHCTBHS HA PACTUTEIBbHBIC TIOKPOBHI B BECEHHUI MEPHO/I, XOTSI paCTUTENLHOCTh TYHAp OoJiee 3aBUCUMa
OT TEMIIEPATYPHBIX YCIOBUM Masi-HIOHS, HEXENHU anpens-Masi.
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Pucynok 3 — KoaduimeHTsl KOppesaiuu ce30HHOro U MecstuHoro 3HaueHuit NDVI

JUtd BBIABIEHUS CBSI3M MEXAY Ce30HHBIM 3HaueHHMeM NDVI m ero 3HaueHueMm B NepBbIE MECALEBI
TEIUIOTO TIEPHOJIa, KOTJIA BIMSHHE TEMIIEpaTypbl MaKCHUMalbHO, OBLIM paccUUTaHbl KOI(DDUIIHMESHTHI
KOPPEJSIIIUA CEe30HHOTO ¢ MAaiCKUM WM WIOHBCKMM 3HadeHusMu NDVI (puc. 3). BugnHo, 94To Ha cTaHIUsAX
TYHJPHI U JIECOTYHIIPBI OCHOBHOH BKJIaJl B JOPMUPOBaHKE Ce30HHOTO 3HaueHUsI NDVI BHOCHT ero HIOHbCKOE
3HA4YEHHUE, Ha CTAHLUAX TATH KOY(POUIMESHTH KOPPEISIIUU C MaCKUM U MIOHBCKUM 3HAYEHHUEM BO MHOTHX
cilyyasix OJIM3KM MO BEJIMYHMHE, U BBIACIUTH OIUH MECSL HE MPEICTaBIsieTCs BO3MOXHBIM. TeM He MeHee,
MO>KHO PacCMOTPETh B KaKOW U3 MECSIIIEB BECCHHEE TEMIIEpaTypHOE BO3JCHCTBIE HanOoIIee CHIILHO U OLICHUTh
€ro KoJamdecTBeHHo (Tadi. 1).

HaubGonee cunpHas cBsi3p NDVI ¢ Temmeparypoit Bo3ayxa MposBISETCS B CaMBIX CEBEPHBIX paliOHAX
peruoHa, Ha uroHbCKoe 3HaueHue NDVI BinsiHME OKa3bIBaeT KAK OCPEIHEHHAs TeMIlepaTypa Mas-UIOHs, TaK
Y HETIOCPEACTBEHHO TemIieparypa uroHs (i ctannmii Hoeiii mopt, TazoBckuit). Jlnst GOMbIIMHCTBA CTAaHITHIA
TaeXHOM 30HBI XapaKTEpHa CUIIbHAs CBA3b Malickoro 3HaueHust NDVI ¢ ocpegHeHHOM TemnepaTypoi anpes-
Masi, OAHAKO BCTPEYAIOTCSA CiIydyad, B KOTOPBIX PACTUTEIBHOCTH B OOJBLICH CTENEHH pearupyer Ha
TeMIeparypy Mas, a Takxe nions (Yryr). NDVI Ha cranuusx cpeqHelt Taiiru, MIMEIOIINK BBICOKHE CE30HHbIE
TPEH/IbI, HE BO BCEX CIIydasx AEMOHCTpHUpYeT cuibHYyMo (r > 0.7) cBsA3b ¢ TeMIiepaTtypoil Bo3nyxa. PazHuna B
OTKJIMKaX pPAaCTUTENbHOCTH Ha BECEHHIOID TEMIIEpaTypy BO3lyXa BEpOSTHEE BCEro OOYCIIOBJIEHA
HEOJJTHOPOIHOCTBIO JIaHIIA()TOB U XO3SIHCTBEHHOTO OCBOCHUS TEPPUTOPHUH.

Tabmuna 1 —-Koaddunuents! koppemnsauun NDVI 1 Temmneparypsl Bo3ryxa

epatypa . . .
Cranmums ND amnpenb-mMai | maii Maii-uIOHb 17070018
Hoggrii [TopT HUIOHb - 0,31 0,64 0,80
TazoBckuii UIOHB - 0,53 0,90 0,91
Heina UIOHB - 0,58 0,74 0,67
Canexapn UIOHB - 0,57 0,76 0,74
SInoB Cran HIOHD - 0,44 0,85 0,84
Hanpim mait 0,70 0,76 - -
Tapko-Cane Mait 0,56 0,51 - -
Capanrmnayiib Mai 0,82 0,82 - -
Tousbka mait 0,60 0,69 - -
Bepesoso Maif 0,72 0,82 - -
XaiscaBau Maii 0,57 0,70 - -
OKTA0pbCKOE Mai 0,62 0,62 - -
HsaxcumBoib Mai 0,60 0,39 - -
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eparypa . . .

Cranuus ND ampenb-Mai | Mai Mali-HIOHb HIOHD
Jlapesk Mait 0,76 0,63 - -
XanTtel-MaHcHICK Maii 0,80 0,66 - -

Yryr UIOHB - 0,54 0,71 0,61
AJIeKcaHIPOBCKOE Mai 0,64 0,49 - -
Bamxkunb-Keinak Mait 0,69 0,71 - -
Hamnac Mait 0,71 0,59 - -
Jleymm Man 0,69 0,63 - -
Cpenumnii Bacroran Mai 0,71 0,56 - -
Yerp-O3epHoe Mai 0,61 0,65 - -
Tob6onbck Mai 0,75 0,69 - -
Typunck Mait 0,69 0,58 - -
baxdap Mai 0,77 0,75 - -
[TynuHo Mait 0,78 0,72 - -
Taiira Maii 0,67 0,69 - -
Tomck Man 0,81 0,72 - -
TromeHb Mait 0,77 0,53 - -
IlepBomaiickoe Maii 0,77 0,70 - -
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OITACHBIE I'MAPOMETEOPOJIOTHYECKHE ABJIEHUA CEBEPHBIX

PEI'MOHOB B YCJIOBUAX HABJIIOJAEMOI'O UBMEHEHHUSA KJIMMATA

B.II. Ky3ueyosa
Huoicnesapmosckuii cocyoapcmeennviil ynugepcumem, 2. Huswcneeapmosck, Poccus

Annomayus. B nocnenHee BpeMsl B pa3IMYHbIX PErMOHAX 3€MJIM YYacTWIMCh CIydad IpPOSBIECHUS
MOTOJHBIX AHOMAJMH, KOTOPBIE CBHUIETEILCTBYIOT O INPeoOpa3oBaHMM NPUPOIHOW cpedsl Ha (QoHe
Ha0II01aeMOro M3MEHEHUsl KiIuMaTa. B craThbe NMPUBOAMTCS aHANU3 OMACHBIX THAPOMETEOPOJIOTHYECKHX
ABIICHUM, CBS3aHHBIX C HAONIOaeMBIMH HM3MEHEHHSMH KiUMaTa Ha TeppUTOpHH XaHThI-MaHCHIICKOTO
aBTOHOMHOTO OKpyTa-tOTpHI.

Knrouesvie cnosa: v3MeHEHWE KIMMaTa, ONAcHbBIE THAPOMETEOPOJIOTHYECKHE SIBJICHHS, CEBEPHBIC
PETHOHBL.
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DANGEROUS HYDROMETEOROLOGICAL PHENOMENA IN THE NORTHERN

REGIONS UNDER THE CONDITIONS OF OBSERVED CLIMATE CHANGE

V.P. Kuznetsova
Nizhnevartovsk state University, Nizhnevartovsk, Russia

Abstract. Recently, in various regions of the Earth, cases of weather anomalies have become more
frequent, which indicate the transformation of the natural environment against the background of observed
climate change. The article provides an analysis of dangerous hydrometeorological phenomena associated with
observed climate changes on the territory of the Khanty-Mansiysk Autonomous Area-Yugra.

Keywords: climate change, hydrometeorological hazards, northern regions.

AHanu3 U3MEHEHHUS KJIMMAaTa 1 ero BIHSHUS Ha pa30alaHCUPOBKY IIPUPOAHBIX IIPOIIECCOB, CIEICTBHEM
KOTOpBIX SIBJISIOTCS OMACHBIE MPUPOIHBIE SBIEHMS, B HACTOsAIIEEe BpeMs BecbMa akTyaseH. McciegoBaHus
YY4EHBIX TOATBEPXKNAIOT 3HAYMUTEIBHOE YBEIMYCHHE MHOTOJNETHHX IIOKAas3aTelell  CpelHErofoBOU
TEMIIEPATYphl BO3AyXa B BBICOKUX IIUPOTaX, YTO MPUBOJUT K HHTEHCUBHOMY TassHUIO MHOTOJIETHEMEP3JIbIX
MopoJ U uMeeT OOJBIIOE 3HAUCHHWE IS TPUPOJBI CEBEPHBIX PETHOHOB. B mpenenax ceBepHBIX LIMPOT
HaOIIoaeTcs COBPEMEHHOE IMOTEIUIEHHE KJIMMaTa, KOTOpOe NMPHUBOAMT K 3aMETHOMY CMEIIEHHUIO T'PaHHMI]
MIPUPOJHBIX 30H [3].

JlaHHBIE MOHHUTOPUHIOBBIX HCCIICAOBAaHUN IOKA3bIBAIOT, 4YTO OOJBIIMHCTBO CaMBIX TSDKEIBIX
SKOHOMHYECKHX TMOTEPh MPHUXOJUTCS HA OMACHBbIE W HEONArompHATHBIE SBICHUS MOTOJBI, CPEIH KOTOPBIX
npeo0iagaroT MaBOAKH, HABOAHCHUS, CWIBHBIA BETEp, JIMBHEBBIC NOXKIW, Ipad, 3acyxd. [lo naHHBIM
Pocrugpomera, Ha Teppuropuun PoccuM  €XKErogHO  OTMEYAIOTCA  OKOJIO  THICAYM  OMACHBIX
THJIPOMETEOPOIOTUYECKUX COOBITHH, BKJIIOYAs arpoOMETEOPONIOTUYECKHE W THUAPOJIOTHYECKHE SBIICHUS.
HaunGonpiree Komu4ecTBO OMACHBIX THAPOMETEOPOJIOTHIECKUX SIBIICHUH 3a 1 1-eTHHIA Tepro 1 MPOUCXOAMIIO
B 2008 u 2018 romax. CoBpeMeHHas CTaTHUCTHKA CBUIETEIBCTBYET O PACTYILIEM BO BCEM MHpPE Bpele I
KHU3HEACITEIHLHOCTH HaceJeHHUs M oTpaciiell SKOHOMUKH OT OTACHBIX MOTOJHBIX U KIIMMATHUECKUX SBICHUN
[2].

Y cTaHOBJIEHO, OTYETINBAS PEeaKIMs MPUPOIHOM Cpebl Ha COBPEMEHHBIE KJIMMAaTHYECKHE MPOLIECCH B
HanOoJIbILEH CTENeHN IPOSIBIISIETCSA HA TEPPUTOPHUN CEBEPHBIX PETHOHOB, T'JI€ OTEIUIEHHE HanboIee Oy THMO
[1; 5]. Pe3ynmbTaThl HiccIeIOBaHMA U TaHHBIE HHCTPYMEHTAIBHBIX HAOMOEHIH KOHCTATUPYIOT TTOBBIIEHUE
MPU3EMHON TeMIepaTypbl BO3[yXa, YBEJIMYEHHE KOJIMYECTBA aTMOC(EPHBIX OCAJKOB, TOBBIIICHUAE
TEMIIEpaTypbl MHOTOJIETHEMEP3JIBIX TOPOJ H, KaK CJIEJCTBHE, UX pa3pylIEHHUE, a TAK)KE AHOMAJIbHBIE SIBJICHHS
MOTOJbl, TIEPEMEHBI B CPOKAaX HACTYIUICHUS (DEHOJOTHYECKHX COOBITHH, M3MEeHeHHe Ouopa3zHooOpasus,
CTPYKTYPBI 5KOCHUCTEM BCJICACTBUE TUHAMUKHU KiMMaTa B 3anaaHo-CubupckoM peruone [3], v, B 4aCTHOCTH,
Ha TeppuTopun XaHTbl-MaHcuiickoro aBToHOMHOr0 okpyra-fOrper [1; 4; 5].

Hamu npoBeneH aHanm3 OCHOBHBIX THAPOMETEOPOJIOTHUECKUX MOKa3aresnei Ha Tepputopud XMAO-
FOrpe1 32 2007-2019 rr. B MHOroneTHeM xoae HaOII0AAETCs POCT MOKa3aTesel CpelHeroJ0BOi TeMIiepaTypbl
BO3JIyXa: MO JaHHBIM METEOpPOJIOTHYecKol craHiuu T. HuxaeBapToBcka, ¢ 2007 mo 2019 roxbr cpemuss
TeMIiepatypa Bo3ayxa coctaBingeT -1°C u coxpansercs TenaeHuus ee noseimenus (Puc. 1). JJocrarouno
BBICOKHME 3HAYEHHs CPEIHETOJI0OBOM TEMIIEpaTypbl BO3IyXa B HCCIEIYyEMOM pernoHe ormevanucek B 2007,
2008, 2011, 2015 u 2016 rr. [To gaaaeM ['mapometiientpa, 2015 u 2019 romsl cTanm OJHUMHU U3 CaMBIX
TEIUIBIX 33 BCIO HMCTOPHIO MeTeoHabmromeHnid. OCOOCHHOCTH CE30HHOTO PAa3BUTHSI MOTOAHBIX YCIOBUH
MIPeIOTIPEACIIAIOT BOSHUKHOBEHNE OMACHBIX U AKCTPEMANBHBIX TPUPOJHBIX SBICHHM.
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Pucynok 1 — I'padux cpemneronoBoit remreparypsl Bozayxa (°C) mo 1aHHBIM METEOCTaHIIMY TOPOaa
Hwuxuesaproscka 3a 2007-2019 rr.

CambiMu xosonnbiMU 32 2007-2019 rr. Ha Tepputopun XaHTbl-MaHCHUICKOIO aBTOHOMHOI'O OKpYTa-
FOrpst cramm 2009 1 ocoberno 2010 roast (Puc. 1). B 310 Bpems ce30HHBIE METEOPOIOTHUECKUE MTPOIECCH
XapaKTepU30BAIIUCH IKCTPEMAIBHBIMH YCIOBUSAMH, YTO MPUBOAMIO K HAPYIICHUIO ONTHUMAJIBHBIX YCIOBUN
JKU3HEIEATEIbHOCTH HAcelleHWs — Hampumep, B 3uMHUM nepuon 2010 r. rocnoacTBoBajia ycTOHYMBAs
XOJIOJ{HAs TOT0/1a, KOorja TeMiepatypa Bozayxa Ha 5-10°C Obuta HH)KE MHOTOJICTHEH HOPMBI, B PE3yJIbTaTe
4ero u3-3a OOJIBLION Harpy3Ku B MOPO3bl HEOIHOKPATHO BBIXOJWJIA M3 CTPOs KOTenbHas B n. Kamennoe
OxTtsi0pbckoro paiiona XMAO-HOrpsl. B Cypryrckom u Hedreroranckom paiioHax oxpyra HaONIOJaluCh
CHJIBHBIE JIOXAW M CHIIBHBIE BETPBl ¢ TopbiBamu g0 16-21 m/c. K psmy apyrux HeOIaronmpusTHBIX
ruzipomereoponornyeckux ssieHni 2010 romga Ha TEPPUTOPUN PETMOHA OTHOCUTCS HKCTPEMAJIBHO IO3/IHEE
OCeHHee JieZj000pa3oBaHue, 00YCIIOBJICHHOE MMOTOAHBIMH YCIOBHSIMH [6].

Ha wuccnenyemoii teppuropun 2007 u 2015 roasl mpuMmedarenbHbI HE TOJBKO HECBOWCTBEHHBIM
TEPMHUUYECKAM PEXHMOM, HO U OTIIMYAIOTCS HanOOJbIIeH cyMMon aTMoc(hepHbIX ocaakos (766 u 708 MM B
roJl, COOTBETCTBEHHO) W HEPaBHOMEPHOCTHIO T'OJIOBOTO XO/a 32 HECKOJIBKO MOCTEeNHUX JeT. B mae, uioHe u
asrycte 2007 r., a takxe yerom 2015 r. HabmOgaMMCh aHOMAJbHBIE MOTOMHBIC YCIIOBHUS, KOTJa CyMMa
aTMOC(EpHBIX OCAJIKOB CYIECTBEHHO MpEBHINANa KIMMaTnieckyio HopMmy [5]. B 2019 r. makcumanbHoOe
KonndecTBO ocankoB (149 mm) Ha Tepputopuu HInKHEBapTOBCKOTO perHoHa 3aMKCHPOBAHO B aBTyCTe
mecsre (Puc. 2).

OpHMM U3 BaXKHBIX HHAWKATOPOB PEaKLUU PUPOAHOMN Cpe/ibl Ha M3MEHEHHSI KITIMMATHYECKUX YCIOBHM
TEPPUTOPHII CEBEPHBIX LIMPOT SBISAIOTCS CPOKU 00PA30BAHUS U CX0/1a CHESKHOT'O TOKPOBA, XapaKTEPHU3YIOIINe
MIPOJOIDKATEHHOCTh MOPO3HOTO TTepHoa. AHAIN3 MHOTOJIETHHUX JaHHBIX TI0 CPOKAM YCTAaHOBJICHHS U CXO/a
CHE)XKHOTO IMMOKPOBa Ha TEPPUTOPHH TA€KHOW 30HBI XaHThI-MaHCHIICKOIO0 aBTOHOMHOTO OKpyra-tOrpsr 3a
3uMHHE ce30HBI ¢ 1988-1989 rr. mo 2018-2019 rr. cBUIETENBCTBYET 00 YMEHBIIEHUH MPOJOKUTEIBHOCTH
MepuoJila C yCTOWYHMBBIM CHEXHBIM TIOKPOBOM, YTO OMpeleNseT (EHOJIOTHYECKUE TPAHUIBI 3UMHETO
ceszona (Puc. 2).
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Pucynok 2 — I'paduk ro1oBoit cyMMbI aTMOC(EPHBIX 0CAJKOB (MM) 10 JJAHHBIM METEOCTAHIIMHN FOpoja
HwxneBaprosceka 3a 2007-2019 rr. (cneBa) u rpaduk KOJHMYECTBA AHEH CO CHEKHBIM MMOKPOBOM B TOPOJIE
HwxueBaproscke 3a 3umHue ce30HbI ¢ 1988-1989 mo 2018-2019 rr. (cmpaBa)

AHOMaJIbHO TeIUIbIC MTOTOAHBIC YCIIOBUs, HabmoaaBImecs ocenpro 2008, 2010 u 2013 rr., nepeHecin
3aJieraHre CHEXXHOTO MOKPOBa Ha 3HAYUTEIHHO IMO3THIE CPOKHA — HAYaIO0 W BTOPYIO MOJIOBHHY HOSIOPS, UTO
Hapymwio OuoputMmbl mpexactaButeneil daynsl. 3mma 2014-2015 rr. ommymiIach aHOMAaJIbHBIMH
MIOKAa3aTeNsIMUA BBICOTHI CHEKHOT'O TIOKPOBA, KOTOPhIe HAMHOTO NTPEBBICUIIN 3HAUEHHUS NpeAbLAyIuX et [1, 5].
Eme omHON OTIMYUTENHEHOW OCOOCHHOCTBIO SBISIETCS MAaKCHMallbHAas BBICOTA CHEXHOTO IIOKPOBA,
3apeructpupoBanHas B Mae 2019 1. (33 cm). C 1989 r., mo maHHBIM METEOCTaHIIUU ropoaa HukHeBapToBCKa,
OTI00HBIC 3HAUEHUS BHICOTHI CHEXKHOT'O IOKpOBa ObLTH B Mae 1998 r. (30 cm) u 2004 (28 cm).

Ce30HHBIE XapaKTEPUCTUKH M aHOMaJbHbIE 3HAYECHUS METEOPOJIOTMYECKHX YCIOBUH ONpPENEISIOT
(YHKIIMOHUPOBaHWE KOMIIOHEHTOB MPUPOJIHON Cpelbl U XO3SHCTBEHHOH JesATeNbHOCTH HaceleHus. Tak, B
3uMHHN ce30H 2013-2014 rr. Ha TeppUTOpPHM OKpyra 3KCILTyaTalusi HEKOTOPBIX 3MMHHKOB U JIETOBBIX
nepenpas OblUTa MepeHeceHa Ha 0oJiee MO3IHUE CPOKH IO MPHYMHE OUeHb TEIUION OCEHHU U MIO3/THETO Jie0CTaBa
Ha pekax. MHorocHexxHast 3uma 2014-2015 rr. Takke BHecIa KOPPEKTHBBI B pab0Ty KOMMYHAIBHBIX CITYKO
HACEJICHHBIX IYHKTOB M JKHU3HEAEATENBLHOCTh HAcCeNeHMs. Takue XapaKTepUCTHKH, KaK TeMIIepaTypHBII
PEXUM, KOTMUECTBO aTMOC(EPHBIX OCAIKOB, CPOKH CX0JIa U yCTAaHOBJIEHHUS CHEKHOTO MTOKPOBA, YPOBHH BOJIbI
B PEKax M BOJOEMaxX OKa3bIBalOT 3HAUMTEJIbHOE BIMSHME HA TI0XXAPOOIMACHBIN Ce30H [5].

Hnst teppuropun XaHTbI-MaHCHHCKOTO aBTOHOMHOrO OKpyra-FOrpel xapakTepHO pa3BUTHE psizia
HEeONaronpHUsATHBIX M ONACHBIX THIPOMETEOPOJIOTHYECKUX SBICHUH, Cpeld KOTOPBIX — BECEHHE-JIeTHee
MI0JIOBO/IbE, NPUBOJSINEE K 3aTOIVICHHIO IOHMKEHHBIX YYacTKOB MeCTHOCTH. K mpuyMHaM HemaBHEro
MaciTabHoro HaBojHeHus: 2015 rona B pernoHe OTHOCUTCS aHOMAaJBHO OOJIBIION 3amac CHera B 3MMHUI
nepuon 2014-2015 rr., a Take UHTEHCHUBHBIE TUBHEBBIE ocaaku jeToM 2015 roga [5]. Breicokue ypoBHU BOABI
HAHOCST CEphEe3HBIM yHepd SKOJIOrHYecKold OOCTaHOBKE, CEMUTEOHBIM TEPPUTOPUSM, TPAHCIOPTHOH M
WH)XKEHepHOU WH(QpacTpyKType, B pe3yibTaTe Yero MepecMaTpUBAIOTCS YCTAHOBICHHBIC TI'PAaHWIIBI 30H
3aTOIJICHUS M MTOJITOTUICHHSI HACEJICHHBIX IyHKTOB [8]. XapakTepHbl TaK)Ke OY€Hb CUIIbHBIA BeTep (CKOPOCTh
BeTpa 25 M/c u OoJIblIe, OTMEYAETCsl KPYIJIBbIA I'0J), CUbHast MeTelb (yXy/alieHue BuaumMoctu Menee 500 m
IIpU CKOPOCTH BeTpa 15 M/c, mponoipkaromasics 6onee 12 yacoB, HaOMOgaeTCsl B TE€YEHUE BCETO XOJIOAHOTO
nepuojia ToAa M BECHOH, BIUIOTh O Hayajla WIOHS), CHIIBHBIA MOpO3 (B MEPUOJ C CEpeIUHbI AeKadps M0
cepenuHbl (eBpanss B TeYeHHE 3 CYTOK M 0Ooiiee COXpaHseTcss MUHHUMallbHas TeMmIeparypa BO3Iyxa
Hmwke - 45°C) [6, 7]. Kpome »3TOro, wu3MeHeHHWE KIMMaTa MOXET COMPOBOKAATHECS OMNACHBIMU
THJIPOMETEOPOIOTUIECKAMI  SIBJICHUSIMH, KOTOPbIE HE THUIHMYHBI Uil (PU3MKO-reorpauuecKux ycIoBUH
TEPPUTOPUN  XaHTHI-MaHCHUCKOTO aBTOHOMHOTO OKpyra-lOrpel. Hampumep, B mociemaHwe TOABI
HaOJI0aMNCh CMEpUYH B OKpecTHOCTSX roponos Hedretorancka (sero 2010 r.), XanTel-MaHcuiicka (MIOHB
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2012 r.) u Cypryra (uronb 2016 r.). B ropone HuxuaeBapToBeke 28 derpans 2017 r. Habm0ga1ach CHEKHAS
rpo3a — pellkoe MPUPOJIHOE SBJICHUE, paHee HUKOTIa He ObL1o 3adukcupoBano B FOrpe.

Takum oOpa3zom, B pe3yiabTare HaOIIOAaeMbIX HM3MECHCHUN KIIMMaTa OTMEYACTCS YBEIMUYCHUE
TTOBTOPSIEMOCTH 3KCTPEMAITLHBIX M KaTacTPOHUICCKUX TPUPOAHBIX ssBiieHni 3a 2007-2019 rT. Ha TeppUTOpHH
XMAO-IOrpel. MHorue BakHeHIIME XapaKTePUCTUKH KJIMMaTa, TaKHe Kak MPOJOJDKHUTEILHOCTh
0Ee3MOpO3HOTO TEPUO0JIa, CPOKH YCTAHOBJICHUS CHEXKHOTO IOKPOBA, HACTYIUICHUE IMEPBBIX M IOCICIHUX
3aMOpO3KOB U paclpe/elicHHe OCaJKOB, CTald Oojice M3MEHUYMBBIMH, M W3MEHEHHE MECTHOTO KIMMara
Han00JIee UHTCHCUBHO MPOSIBIISICTCS B IEPEXO/IHBIC CE30HKI I'0JIa — BECHON M OCEHBIO. B YsS3BUMBIX CEBEPHBIX
pernoHax HeoOX0UMO MPOIOIIKATE UCCIICIOBAHNS HEOIATONMPUATHBIX H OMTACHBIX THAPOMETEOPOIIOTHIECKUX
SIBIICHUH, TIPEICTABISIFOIINX yrpo3y IS MPUPOJHON CPENbl, XO3SIMCTBA, )KU3HU U 3JI0POBbs HACCICHUS U
MPUBOJAIIMX K SKOJOTMYECKOMY, a TaKKe 3KOHOMHYECKOMY YyIIepOaM BCICICTBUE MEPECTPOUKH
KITUMATUYECKOW CHCTEMBI.

bubnuozpagpuueckuii cnucok

1. I'pebentok I'.H., Ky3neunosa B.Il. ®eHonornueckue acmekTsl B MCCICIOBAHUHM KIMMATHYECKHX
ocobennoctei TroMeHCKo# oOactn: MoHorpadus. — n3a-so: 2014, — 140 c.

2. EBceea H.C., ®unanapimena JI.b., XXununa T.H., Kacuukosa 3.H., Canbsan E.C. I{uknndeckue
M3MEHEHHs KiuMaTa 3amaano-CuOupCcKoi paBHUHEI M MX BIUsSHKE Ha GyHknuonuposanue reocuctem / H.C.
EBceena, JI.b. ®unangpnmesa, T.H. XXwmna, 3.H. KBacaukora, E.C. Camnbsa // MexayHapOIHBIA HAy9IHO-
TEXHUYECKUH U PON3BOICTBEHHBIN xypHaT «Hayku o 3emie», OO0 «I'eollo3op», MockBa. — Ne2. — 2015. —
C. 84-100.

3. Joxiam o KITUMaTHYECKUX puckax Ha Teppuropun Poccuiickoit @eneparnun. — Cankr-IletepOypr.
2017. — 106 c. Dmextponnsiii pecypc. URL: https://meteoinfo.ru/images/media/books-docs/klim-riski-
2017.pdf (nata obpamenus 14 susaps 2020).

4. Kysuenosa B.I1. 3naueHue (heHONIOrMUeCKHX CBEACHUI B MCCIIEOBAaHUN JUHAMHUKY KiuMara / B.I1.
Kysuernosa // [Ipo6nemsr pernoransHoi 3xonorun. — 2014. — Ned. — C. 61-66.

5. Ky3nenosa B.I1. JIokajibHbIe POSBICHUS COBPEMEHHOTO U3MEHEHHSI KJTUMATa B YCJIOBHSIX CEBEPHBIX
peruoHoB (Ha npumepe ropoaa HwkueBaproBcka) / B.II. Ky3nemoa // MexIyHapoaHbId HAay4HO-
uccrenoBareNbekuii sxypraan — 2016. 2-2 (44) — C. 95-98.

6. MaTepuaJbl B ©KETOIHbIN TOCYAapCTBEHHBIN JOKIIAT O COCTOSHUY 3aIIUTHI HACETICHUS i TEPPUTOPUI
XaHTeI-MaHCUHCKOTO aBTOHOMHOTO OKpyra - HOTpsl OT upe3BbUAWHBIX CHUTyalldil MPHUPOIHOTO U
TEXHOT€HHOT'O Xapakrepa B 2010 roay. ONEeKTPOHHBIN pecypc. URL:
https://depgzn.admhmao.ru/deyatelnost/arkhiv/materialy-v-ezhegodnyy-gosdoklad/ (mara o6pamienust 10
staBaps 2020).

7. Ciry>x0a 1o KOHTPOJIIO ¥ HaJI30py B chepe OXpaHbl OKpyKarolei cpebl, 00bEKTOB )KUBOTHOTO MHPa
U JIECHBIX OTHOLICHWH XaHThI-MaHcHiickoro aBTOHOMHOro okpyra-tOrpel. Jloxiazpl 00 3KOIOrHYECKON
cuTyauuu B XaHTbI-MaHCHHCKOM  aBTOHOMHOM  okpyre — [Orpe 3a  2014-2018 rr.
https://prirodnadzor.admhmao.ru/doklady-i-otchyety/.

8. Vera Kuznetsova, Elza Kuznetsova, Aliya Kushanova. Geographic information mapping of flood
zones for sustainable development and urban landscape planning / Informatics, geoinformatics and remote
sensing: photogrammetry and sensing. Cartography and GIS: 18th International Multidisciplinary Scientific
Conference on Earth & GeoSciences SGEM. Albena, Bulgaria, 30 June-9 July 2018 — Albena, 2018. — P. 393-
400.

IMOTEHIIHUAJI JIABJEHUE) IOYBEHHOM BJIATH U ®U3NYECKOE COCTOSTHUE
Ho4B

C.II. Kynuowcckui
Hayuonanousiii uccnedosamenvcxuti Tomcxuii 2ocyoapcmaennwiii ynusepcumem, Tomck, Poccus

Aunnomayus. JlaBneHue TIOYBCHHOW BJIATH OMPEIEISACTCS, TPEKIE BCErO, DHEPTCTHUCCKUMHU

XapaKTePUCTUKAMU TOBEPXHOCTH TBepAOH (asel 1 00BEMOM TMOPOBOro MpocTpaHcTBa. KoHienmus
B3aHMOCBS3M BOJOYJICPKUBAIOIINX, CTPYKTYPHBIX, 3JIEKTPOIOBEPXHOCTHBIX XapaKTEPUCTUK IO3BOJSAET

108


https://elibrary.ru/author_items.asp?authorid=753972
https://elibrary.ru/contents.asp?issueid=1552774
https://elibrary.ru/contents.asp?issueid=1552774
https://elibrary.ru/contents.asp?issueid=1552774&selid=25418858

OIMCaTh B3aMMOCBS3b B BHUJC (PYHKIIMOHATHHON 3aBUCHMOCTH M KOJIWYECTBEHHO OICHUTh HE TOJBKO
BIIQ)KHOCTB TTOYBHI, HO M CTPYKTYPHO-MEXaHUYECKHE CBOICTBA.
KitoueBrbie ciioBa: IOYBEHHAS BJlara, 1aBJcHHE, JUAMETP TOpP, PU3UKO-XUMHUYECKUE TPOIIECCHI.

SOIL MOISTURE POTENTIAL (PRESSURE) AND PHYSICAL CONDITION OF SOILS

S.P. Kulizhsky
National Research Tomsk State University, Tomsk, Russia

Abstract. Soil moisture pressure is determined primarily by the energy characteristics of the surface of
the solid phase and the volume of the pore space. The concept of the relationship between water-retaining,
structural, electric surface characteristics allows to describe the relationship in the form of functional
dependence and to quantify not only soil moisture, but also structural-mechanical properties.

Keywords: soil moisture, pressure, pore diameter, physicochemical processes.

B obnactu ¢pm3nky MoYB BaXKHOE MECTO 3aHMUMAET McCieJOBaHUE 3aBUCUMOCTH TIOTEHIIMANA (aBICHHS)
nouBeHHOM Brar# (P) ot BnaxuaocT (W). AKTyallbHOCTh 3TOTO BOIIPOCA OTIPENEISIETCS TEM, YTO TTOTEHITHAT
(cBoOOHAs »Heprust ['MO0ca) MOYBEHHOMW BJIArM YPE3BhIUANHO TOJIE3CH MIPU PACCMOTPCHHUHU €€ TIOBEIACHHS B
CUCTEME T0YBa-pacTeHue-aTMocdepa U 0cOOEHHO, TPH OLEHKE JTOCTYMHOCTH BOABI pacteHusM [2; 7; 13].
MeTtosr uaMepenus cBoOomHOUM sHeprun ['mOOca Xoporio pa3paboTaHbl ISl PaCTBOPOB, IS Pa3THIHBIX
cucTeM ajcopOeHT-aacopOanT u np. M3mepeHHs ¢ MOYBEHHO-THIPOJIOTHYCCKUMH LEISIMU HMEIOT CBOM
0COOEHHOCTH, 3aK/IIOYaroIIUecs, BO-TIEPBBIX, B CHEUU(UIHOCTH OOBEKTA: 10YBA — 3TO B CHJIIBHOM CTEIeHU
MOJMIUCIIEPCHBIA aICOPOCHT, OTIMYUTENBHOW YepPTO KOTOPOTO SBISIETCS MECTPOTa MHHEPAJIOrHYECKOTO
COCTaBa ¥ HaJIM4YHE BOJOPACTBOPUMBIX BEIIECTB; BO-BTOPHIX, B UHTEPBAJIaX 3HAUCHUN N3MEPSIEMON BETUIHHEI
(mns TIOYBOBENIOB-THAPOMEIMOPATOPOB) HaWOoJjee WHTEPEeCeH Y3KWH WHTEpBaJ 3HAYCHHW CBOOOIHOMN
SHEPTrUH, COOTBETCTBYIOLINI JOCTYITHOMY JJIsl paCTEHU 3a1acy BOJbI B IIOYBE.

Bopa, nomamas B mouBy, moiBepraeTcsi ACWCTBHIO psAAa CWUI, HW3MEHSIOIIMX €€ COCTOSHHE H,
ClIeZIOBATEIIbHO, XapaKTep €€ yUacTHs B IPOTEKAHUH B TIOYBE PU3MUECKHUX U (PUZNKO-XUMUYECKUX TPOIIECCOB.
[losTOMy $ICHO, YTO U ONMCAHMS TMOBEACHUS BOJABI B IOYBE HEIOCTATOYHO 3HATH TOJBKO €€ BEIMUYHHY
coJiep>KaHusl, HO M HE0OXOIMMO 3HATh TECHO CBSI3aHHOE C COICP’KaHUEM 3HEPreTHIECKOE COCTOSHHE.

3HaHME XapaKTEPHUCTUK MOYBEHHOMN BJIard JAET BO3ZMOXKHOCTH BBISICHUTH OCHOBHBIE 3aKOHOMEPHOCTH
JUHAMHUKH JaBJICHUS BJIard B Pa3sHbIX THUIAX ITOYB PAa3JIMUYHBIX OMOKIMMATHYECKUX 30H — OT YEPHO3EMOB 110
IOYB MOJI30JIMUCTOTO PAAa.

B cBs3M €O CIIOKHOCTBIO MEXaHM3Ma B3aMMOJEUCTBHUS BOJBI CO CKEJIETOM ITOYBBI ONpEAEICHHUE IS
Pa3NUYHBIX THUIIOB II0YB 3aBHCHMOCTH IIOTEHIMala IMOYBCHHOM BJaru OT BJIAXXHOCTH YCTAaHABIUBAETCS
IKCIIEPUMEHTAIBHO, TIPY 3TOM HH OJIMH M3 CYIIECTBYIOLINX METOJOB HE MOXET JaTh 3HAUEHUS MOTEHIHaNa
BO BCEM JIMana3oHe BiaxHOCcTH. [Ipu n3mepeHnn TepMoiMHaMUYECKUX CBOMCTB BOJIbI BO3HUKAIOT TPYAHOCTH,
BBI3BaHHbIC,  BO-TIEPBBIX,  OTCYTCTBHEM  €IAMHOTO  YHU(QUIMPOBAHHOTO  METOAa  HM3MEpPEeHUH
TEPMOJUHAMUYECKUX ITapaMETPOB, a TAKKE PACXOKICHUSIMH MEXIY OTAEIbHBIMH HCCIENOBATEISIMH U
LIKOJIAMU B TEPMHHOJIOTHH, CIIOCO0aX BBIPAXKEHHS M OTOOPAKEHHsI MOJIyYEHHBIX AaHHBIX M, BO-BTODBIX,
OTCYTCTBHEM CEpPUMHBIX MOJieNiell NMPHOOPOB M YCTAHOBOK, 4YTO BBIHY)KJACT Ka)XJIOTO HCCIIEI0BATENS
CaMOCTOSITEIIbHO HM3TOTAaBIMBATH HEO0XOAWMOE 00OpyJOBaHHE B COOTBETCTBHM C €r0 OCHAIEHHOCTBHIO
MaTepHajaMy U IPOU3BOJCTBEHHOHN 0a30ii.

Bonee pannumm paboTtamMu psiga aBTOPOB OBUTM SMITUPUYECKH YCTAHOBIIEHBI 3aBUCUMOCTH MEXIY
OTIpeIeJICHHBIM KOJIMYECTBOM BJIaTd B MOYBE U €€ OTAEIbHBIMU BOAHO-(hM3NUeCKUMH cBoiicTBamu [4]; HB -
¢u3nyeckas TAMHA W IDIOTHOCTH cinokenus [9]; epsobun [ A. [6] — MakcuManbHas MOJEKYISIpHAs
BJIATOEMKOCTD C MIIacTUYHOCTHI0; ['prnacoB B.®. [5] — HB u KB ¢ miiotHOCTHIO croskenust moussl 1 MI™ u ap.
[Ipu 3TOM THAPOTOrHYECKHE KOHCTAHTHI B Pa3HBIX MOYBAX PA3JIMYalOTCS 110 CBOMM a0COIIOTHBIM 3HAUCHHSM.
Jlorapum KanuyuIIpHO-COPOLIMOHHOTO MOTEHIIMAIA TIOYBEHHON BIard oOpaTHO MPOTOPIMOHANIEH TOJIIINHE
BozHo# mieHkH [ 10]. Heo0xoauMocTh OLIEHKH HEKOTOPBIX COCTOSHUI M CBOMCTB BJIAaTd U, B IIEPBYIO OUEPE.Ib,
€€ TOABIKHOCTH, JOCTYHHOCTH [UIsl pAcTeHHH, CTUMYJIUpPOBala pa3BUTHE YUYEHUS O TIOYBEHHO-
THUAPOJIOTHYECKUX KOHCTaHTax. [locmemnme, Kak cpeaHHe CTAaTUCTUYECKHE BEJIHMYMHBI, MPHONMMKEHHO
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pasrpaHUYMBalOT HEKOTOPHIE Ba)KHBIE IJI1 IPAKTUKH CBOICTBA M COCTOSHHME IIOYBCHHOM BJaru U C
JHEPreTHYECKOW TOYKH 3peHMs. VICIONb30BaHUE B IOYBEHHON THMAPOJIOTMM MHOTHX IOHSATHH SIBIIACTCS
OTHOCHUTEIIBHBIM, T.€. MOJyYaroT CMBICH JIWIIb TOT/AA, KOTJa YKa3bIBalOTCS KOHKPETHBIE YCIOBHS, B KOTOPBIX
BeayTCs HAOMIOJEeHMs, KaK Hampumep, Bce BomHble koHcTaHTHl (I'B, MI', B3, HB u IIB) umeroT cmbich
KOHCTAHT TOJIBKO JJISi JaHHOW KOHKPETHOH MNOYBBL. AOCOJIOTHBIE YHUCICHHBIE 3HAYEHHS KOHCTAaHT
WU3MEHSIOTCS KaK OT OJHOM MOYBHI K IPYTOH, TaK U OT Pa3IMYHBIX PACTUTEIBHBIX ACCOIHALINI.

C nomouip0 TEPMOJMHAMHUYECKOTO METOJla BOAHBIE KOHCTAHTHl IOYB OIMCAHBI OJHOW KPHBOIl
3aBUCHUMOCTH AABJICHHUS OT BIQXKHOCTH, KPUBOH OCHOBHOH ruapodusndeckoi xapakrepuctaku (OI'X).

bnaronaps pa3paboTke MeToa U3MEPEHUS IOTEHLIMANIA [IOYBEHHOH BJIAry IPU Pa3IMYHON BIAXXKHOCTH
MOYB BO3HHUK BOTIPOC O COOTHOIICHUH MeXAy P 1 BennunHaMu HOYBEHHO-TUAPOJIOTMYECKIX KOHCTAHT. Panee
BBICKa3bIBAIACh THIIOTE32 O TOM, 4YTO KaXIOW IMOYBEHHO-THAPOIOTMYECKON KOHCTaHTE JOJDKHA
COOTBETCTBOBATh OIpeAEIeHHas BeauuuHa P Biaru, He 3aBHCsAIIAs OT JPYTUX CBOWCTB IOYBbI, B YACTHOCTH,
OT €€ rpaHyJIOMEeTpUIecKoro cocrana [11], Ha camMoM emne 3T0 HE COBCEM Tak.

Kpuppre OI'X, sBustomuecss TpauueckuM OTpPaKCHHEM JHEPTETHUYECCKOTO COCTOSIHHS ITOYBEHHOM
BJIard, SKCHEPUMEHTAIBHO TpeOyeT MHOTO YCWJIMi, a B MHTEpBaJC CPeIHUX 3HAUCHHUH BIAXXHOCTH H3-3a
HU3KOH BJIATONPOBOJHOCTH JOCTHXKCHHE PABHOBECHS 3aTPYIHEHO, M TOJy4YeHHE HaJeKHOTO pe3yjbTara
HEPEAKO CTAaHOBUTCS MPOOJIEMaTHYHBIM. B CBSI3M € 3TUM CEroIHS HaMETWIAaCh YCTOMYMBAs TCHACHLUS B
HanpasieHun Gopmanuzanuu 3aBucumoctd P(W). M3BecTHO MHOTO SMIHpHYECKUX (POPMYJI, OIHCHIBAIOIIHX
3aBHICHMOCTH, JIOBOJILHO MOIPOOHAs CBOJIKA KOTOPHIX comepkutcs B pabotax .M. Cymaunpiaa [12]. Bzamen
Metoja moao6ust A.Jl. Boporun [1], ams oGnerdenuss U yCKOpeHHS MPOIeayphl moctpoerus KpuBbix OI'X,
MPEUIOKUI METOJT — PACUETHO-IKCIICPUMEHTAIBHBIH.

ConocraBnenne 3aBucumocteit P(W) nmns pasnuuHBIX IMOYB, W3MEPEHHBIX TEH3HMOMETPUYECKHM
METOAOM H BBIYHCIICHHBIX IIO q)opMynaM, IMOKa3bIBACT, YTO PACCUHUTAHHBLIC KOHCTAHTBI MMOYBEHHOM Bjaru
CYLIECTBEHHO OTJIM4aloTcs oT HaiineHHeix mo OI'X. CnemoBatenbHo, pacueT 3aBucumoctd P(W) mo
HE3aBUCHMBIM M3MEPECHUSM MOYBEHHO-THAPOJOTHUECKIX KOHCTAaHT MOXET MPHUBECTH K IPyObIM OmMOKaM B
OTIpe/ieNIeHNH TOTEHIMada IMOYBEHHOM BJIarM, a 3TO, B CBOIO OuYepedb, MPHUBEACT K MOTPEIIHOCTIM
BJaromnepeHoca B nouse. Creayer 3aMeTUTh, YTO B [TOYBaX MOA30JIMCTOTO Psizia, NPEACTaBIIOMINX COOOH B
OCHOBHOW CBOEH Macce TIECOK, PacXOoKJIEeHHE pPACCUYUTAHHOM 3aBHCHMOCTH OT 3KCIIEPUMEHTAIbHON
3HAYUTENbHO MeHblIe. OOBSICHUTh 3TO MOXXHO MAallbIM COAEpKaHHEeM (QHU3NYECKOW TIIMHBI, TyMyca |
KOJIJIOW/IHBIX BELIECTB U, KaK CJEICTBUE, MEHBIIEH UX YAEIbHON NOBEPXHOCTHIO.

Hcnonb3oBanue dpopmyn st ananu3a 3aBucumocteid P(W) Bo3MOXKHO B IBYX ciydasx. Bo-mepBbix,
KOTJja 3Ha4€HHsI TOYBEHHO-TUAPOIOIMIECKUX KOHCTAHT MOKHO 1OJI00paTh MO SKCIEPUMEHTAILHON KPUBOM
P(W) takum 06pazom, 4ToOBI paccurTaHHAsI KPHBask HAMITy4IIUM 00pa3oM coBmajaia ¢ u3MepeHHo. Bropoi
cnyqaﬁ HUCII0JIb30BaHUA AHAJIUTHYCCKUX 3aBUCHUMOCTEN npeaycMaTrpuBacT IIOJIHOC OTCYTCTBUC
HETNOCPEACTBEHHBIX M3MEPEHHH MOTEHLIHANIa MOYBEHHOW BJAard M MOYBEHHO-TMIPOJIOTMYECKUX KOHCTAHT.
Onu MOTYT OBITH Hali/ICHBI TTyTEM PEUICHUS HICHTU(PUKAIIMOHHON 3a/1a4H.

OTMedeHHBIE BBIIIE HECOOTBETCTBUS MEXKIY arpoM3MUYeCKUMH  XapakTePUCTUKAaMH  IOYB,
ornpeneneHHbIMA 110 KpuBbIM OI'X M M3MEpeHHBIMU APYTMMH METOJaMM — Pe3yJbTaT OAHOCTOPOHHOCTH
3HepFeTI/I‘IeCKOI\/’I KOHIICIIIINH. CBs13bIBast 3TH CBOKCTBA IOYB C OIMPEACIICHHBIMU U €AWMHBIMU [JI BCEX IOYB
YPOBHSIMH CBOOOJHOW 3HEPrUM BOJBI, COOTBETCTBYIOIIMMH €€ IEpPexXoJy M3 OAHOM (OpMBI B IPYryIo,
OHEPreTudeCKad KOHLCTIWA HE YYUTBIBAECT TOI'O, YTO OTHU oOiactu nepexojia " CBA3AHHBIE C HUMU
rusipousnueckie U HU3NKO-MeXaHMUECKHEe CBOWCTBA SBIISIOTCS (QDYHKIUSIMU CTPYKTYPBI M IOATOMY Ooliee
KECTKO CBS3aHBI C CaMOM CTPYKTypOW TOYBBHL, a HE OAHOW M3 ee (QYHKUMA — CBOOOAHOW 3HEpruei
B3aUMO/JICUCTBYIOILIEH C HEW BOJIBI.

PacueTHO-3KCHIEpUMEHTAIBHBINA METOJI OTIpeIeSIEHHS KPUBBIX BOAOYAEPKUBAIOIIEH CIOCOOHOCTH MOYB
TTO3BOJIACT ONPEACIINTE Ha 3TUX KPUBBIX O6_HaCTI/I nepexoaa BOAbI U3 O}IHOI71 KaTCropuu B APYTYIO U CBA3ATh C
HUMH CTPYKTYpHO-(QYHKIIMOHAIBLHBIE CBOMCTBA TIOYB. PaccMOTpHM Ha puMepe HalIUX [TOYB.

B mOnmHOCTBIO BIAroHachHIIEHHOW IIOYBE MOBEPXHOCTh IUIGHKM HPUOIIKAeTcs K IUIOCKOH H,
ClIeZIOBaTEIIbHO, €€ KPUBU3HA HE OKA3bIBACT CYIIECTBEHHOTO BIMSHUS Ha DHEPIETHYECKOE COCTOSIHUAE BOJIBI —
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KalmWUIIPHO-COPOLIMOHHBIN MOTeHIIHa paBeH -14,7 J[x/kr. Paauyc mop npu atom norenimane Oyaer 10 MM,
YTO TO3BOJIIET MPOBOAWTH BOAY TOJBKO IO/ NEHCTBHEM CHJI TpaBHUTAIlUH, T.€. CBOOOJHYIO Boay Oe3
CYIIECTBCHHOTO BIIMSHUS MOBEPXHOCTHBIX cui. [lonb3ysichk ke kinaccudpukanuedn A.Jl. Boponuna [1] mns
KaTeropuii TOYBEHHOW BJard, BUINM, YTO TaKO€ KOJIMYECTBO BIATHM OTHOCHUTCS K KaNMJUISIPHO-
rpaBUTaIMOHHOW. OIleHVBAs IOYBCHHYIO BJIary, OOJIAJAIONIYI0 TAaKUM SHEPreTHYECKUM TOTCHIMAIOM,
HEOOXOJMMO OTMETUTh — HaWOOJNBIIMK €€ TPOICHT y TOYB MOJ30JIUCTOTO Psia, HMMEIONINX JETKUN
TpaHyJOMETPUYECKU COCTaB, U MPU HE3HAYUTENBHBIX BETMYNHAX OTPHUIIATENbHOTO AaBneHus (-35...-45 klla)
oTJaeTcst OOJIbINAs ee 4acTh. B TO BpeMs KaK y Y4epHO3EMOB M TEMHO-KAIIITAHOBBIX ITOYB, 0COOEHHO JUTUTEIHHO
OpOIIIAaEMBIX, 3Ta YaCTh MEHEee 3HAUNTEIIbHA.

Taxas Bnara siBISICTCS JISTKO JIOCTYITHOM JUTsl PACTSHHIA, HO BCE K€, B IICJIOM, XapaKTEePHA JUIS AUara3oHa
M30BITOYHOM BIIAar000ECIICUEHHOCTH.

Hmwxke mnorennmana -14,7 JDK/KT JEXKWAT KamwuUIspHAs Bjara, SBJSIONMEHCS YacThIO HAIla30Ha
MOJTyH30BITOYHOH BJIAr000ECIIEYCHHOCTH PACTEHUM.

HebGonpmoit orpe3ok Ha kpuBbix OI'X mpuxoawTcs Ha IUICHOYHO-KaMWIUIApHYIO Biary. C sTuM
SHEPreTHYECKUM COCTOSHHEM BOJBI CBSA3aHBI MHOTHE Ba)KHEWIIHNe (HU3NKO-MEXaHHYEeCKHE CBOWCTBA IIOYB,
MMO3TOMY OCTAHOBHMMCS Ha OIICHKE BJIQXKHOCTH, COOTBETCTBYIOIICH 3TOMYy HHTepBainy. OTpuiaTenbHas
peakius pacTeHHs Ha yBEITMYEHHUE BIAXXHOCTH CBsI3aHa C TIOHMKEHUEM yCBOSIEMOCTH TIOYBEHHOH BJIard M3-3a
KHCJIOPOTHOTO T'OJIOJJaHMsI KOPHEBBIX BOJIOCKOB. B CBSI3M ¢ 3THM B MMOYBax IUIOXas a’palius, T.K. IPOUCXOIUT
MTOYTH TIOJTHOE 3aTIOJTHEHHE TIOP BOJIOM.

KanmumisspHo-cOpOMOHHEIN MOTEHNHAT BOJBI, COOTBETCTBYIOIIMKA STOW BIAKHOCTH, 3aKOHOMEPHO
CMEIIaeTCs B CTOPOHY 00Jiee HU3KUX BEJIUYHMH 10 MEPE YTIKEICHUS TPaHyJIOMETPUIECKOI0 COCTaBa IOYB.
3aKOHOMEPHOCTH TOXKE CBSI3aHBI C BIMSHUEM KPUBU3HBI TIOBEPXHOCTU paszfienia TBepnaas (pa3a-KUIAKOCTh H
OOBSICHSIIOTCSI TEM, YTO B TSDKEJNBIX 110 TPaHyJIOMETPUIECKOMY COCTaBY TIOUBAX MOPBI MEXKTy dJIeMEHTapHBIMH
MMOYBCHHBIMHU YaCTUIAMHU MEJIbYEC, UCM B JICTKUX, U ITIO3TOMY HX 3aIIOJIHCHHUEC U COKPAICHUC TIJIOIIaU IJICHOK
HAaYMHACTCS TPHU HU3KUX KAMWUIAPHO-COPOIMOHHBIX MOTeHNHandax Boabl. C yKpyMHEHHEM YacTHIl U
YBEIIMYCHUEM pa3Mepa TOp MEXIAy HHUMH WX 3allOJIHEHHE BOJOW OyJeT HauWHAThCS MPHU 00Jiee BBICOKUX
MOTeHIMANax BOAbL. Tak OymeT MpomoIDKaThCs MO TeX IOp, TOKAa paanyc IMOp HE JOCTHTHET pa3Mepa
MaKCHMAaJILHO BO3MOKHOM TOJIIWHBI IVICHKW 1 HE HAYHET €€ IMPCBhINIATD.

C oOnacThi0 Tiepexoja IUICHOYHOW CBOOOJHON BOJBI B IUICHOYHO-KANWUIIPHYIO CBSI3aH PSijI
BOXHEHIINX CTPYKTYPHO-(YHKIIMOHANBHBIX CBOWCTB I04YB. W3 (QU3NYECKOW CyIIHOCTH MEPBOTO
KPUTHUYCCKOI'O KaHI/IJ'IJ'ISIpHO'COp6]_[I/IOHHOFO MMOoTCHIHAaIa BOJABLI CICAYET, UTO B CJIydya€ HCCYLICHHA I10YB
MIPOUCXOANT HAPYIIIEHHE CILIONTHOCTH 3aII0JTHEHHUS BOAOH OCHOBHOTO 00beMa ITyCTOT, 00Pa3yIOIIUXCS MEXTY
YaCTHUIIAMH, YTO TPUBOJUT K Pa3pblBy KaMWUISPHBIX CBS3€H MEXIYy pa3IMYHBIMH yYaCTKaMU BOJBI B
3HAYUTENILHOW YacTH 00beMa MOp TTOYBHI.

OO6macTh TOYBEHHOH BJIard, CBA3aHHOW C KaMUISIPHO-COPOIIMOHHBIM MTOTEHITMAIOM, 3aHUMaeT oT 3%
B MOYBaxX MOA30JUCTOrO psijma U 10 9% B yepHo3emax. Kpusble OI'X craBuraroTcst B JIEBYIO CTOPOHY
OTHOCHTEJIFHO OCH OPJIMHAT TI0 Mepe YTsKEICHHUS TPaHyJIOMETPUIECKOTO COCTaBa. XapaKTepr3yeTcsl OHa KaK
IUICHOYHAS PBIXJIOCBSI3aHHAS, TPYIHOMOCTYIHAS PACTEHHAM, JaXke JUIsl JIPEBECHBIX PACTCHHH JIECHBIX
OHMOTeOIeHO30B, e COCYIIas CHila BO MHOTO pa3 0oJIbIlle, 9YeM Y TPABSTHUCTHIX.

W comepmieHHO HENOCTYIHOW SBISIETCS Bllara, KOTOpas OTHOCUTCS K aJCOpPOIMOHHON MPOYHO
cBs3aHHOM. Ee comepikaHue MOJHOCTHIO 3aBUCUT OT YIEIbHON MOBEPXHOCTH, 3TO BUIHO M3 COINOCTABICHUS
JTAHHBIX IO TPaHyJIOMETPHUECKOMY COCTaBY, yIEIbHOM MOBEPXHOCTH U (popM pacnonoxenns KpuBbix OI'X.

Takum oOpazom, B Ooubled YacTW JaBJICHHE IOYBEHHOM BJIard OIpPENENsIeTcs, MPEekKIe BCEro,
JHEPreTHYSCKUMH XapaKTEPUCTHKAMK MMOBEPXHOCTH TBEPAOH (ha3bl U 00BEMOM IIOPOBOIO IPOCTPAHCTBA.
Konnenust B3auMOCBSI3M BOAOY/IEPKUBAIOIINX, CTPYKTYPHBIX, 3JEKTPONOBEPXHOCTHBIX XapaKTEPUCTUK
IIO3BOJISIECT OIIMCAaTh B3aMMOCBA3b B BHUC ®YHKHHOHMBHOﬁ 3aBUCUMOCTH MU KOJIMYECCTBECHHO OIICHUTH HE
TOJIBKO BJIQAXKHOCTB ITOYBBI, HO U CTPYKTYPHO-MEXAaHNYCCKHUE cBoiicTBa. B MMOA30JIUCTBIX I'PYHTOBO-OTJICCHHBIX
MOYBax aHAJU3 MOJYYEHHBIX JAHHBIX TOKA3bIBAET XOPOIIO 3aMeTHBIN caBur kpuBod OI'X, miis ropu3oHTa
Bfe, gl HecMoTpss Ha MPHOIM3UTEILHO PAaBHOE MPOLEHTHOE CojepkaHue ¢uandeckod riuHbl. Ho 3TOT

111



TOPHU30HT OTJIECH M MMEET TOBHIIIEHHOE COIep)KaHNe COCTUHEHH Kelle3a, KOTOPbIe MPUBOIAT K CHIDKEHHUIO
muddepeHInaTbHON BIArOEMKOCTH, a 3TO — K 3(dexTy "yTsokenaeHus"' TpaHyTOMETPHUECKOTO COCTaBa.
XKenesuctele coequHeHUs, MO (U3NYECKOW CYLIHOCTH, aACOPOMpPYIOTCS Ha BHYTPEHHEH MOBEPXHOCTH
MIOPOBOTO TMPOCTPAHCTBA, 3HAYUTEIHFHO yYMEHbINas 00beM TOp, a TaKKe WX TUAMETP, NMPH HEN3MEHHOCTH
IPaHyJIOMETPHYECKOTO COCTaBa, CIOKEHHS M IUIOTHOCTH. YMEHBIICHHE AMaMeTpa IMOp MPHUBOAUT K
BBIMOJIAYKUBAaHUIO KpUBBIX OI'X 1 UX CABHTY.

Hccneoosanue gvinonnero npu gunancosoii nodoepocke PODU ¢ pamxax nayunozo npoekma Ne 19-
21-052009.
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HNCCIEJOBAHUE UBMEHEHMUS NTEPEXOHBIX 30H ITPOU3PACTAHUA
PACTUTEJBHOCTHU HA CEBEPE 3AIIATHOM CUBUPH

C.A. Kynun, O.C. Cemenosa
Tazosckas cpedHss odweobpazosamenvras wkoaa, Amano-Heneyxuli agmoHoMHbLI OKpYe,
n. Tasoeckuii, Poccus

Aunomayus. Hacrosimasi paboTa IMOCBSIIEHa HCCIEAOBAHUIO IEPEXOAHOTO MEpHOAa CMEHBI 30H
MPOM3PACTAHUSI PACTUTENBHOCTH Ha ceBepe 3amangHoil Cubupu. CyTb HcCileZoBaHMSA 3aKiIlOYaeTcss B
OTIPE/IETICHNH YCIIOBUI pPAacIpOCTpaHEHHUS JAPEBECHO-KyCTAPHUKOBON PACTUTENBHOCTH W Jerpajaiuu
TYHZIPOBOM 3KOCHUCTEMBI. B cTaThe aHaMM3MpPYIOTCS YCIOBHSA MPOU3PACTaHUS U KINMAaTHUYECKHE U3MEHEHUS
IpY HMHTEHCHBHOM TasHUM MHOTOJIETHEW Mep3ioTel. HaOmromaercs u3MeHeHHe KiMMaTa B CTOPOHY
MOTETIJICHHS C YBETTMYEHUEM TITyOWHBI TASTHAS TIOYBBI, MEHSIOTCS (PM3UKO-XUMHUYECKHE CBOWCTBA TPYHTA, UAET
AKTUBHBIA POCT KYCTApPHUKOB U JIEPEBHEB.

Knrouesvie cnosa: MHOTONETHSISI MEp3TOTa, MOTEIUIEHWE KIMMAaTa, JIECOTYHApa, TyHIApa, IEPEBbs,
KYCTapHUKH, MXU.
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STUDY OF CHANGES IN THE TRANSITION ZONES OF VEGETATION GROWTH IN

THE NORTH OF WESTERN SIBERIA

S.A. Kunin, O.S. Semenova
Tazovsky secondary School, Yamalo-Nenets Autonomous Okrug, Tazovsky settlement, Russia

Abstract. This work is devoted to the study of the transition period of the change of vegetation zones in
the north of Western Siberia. The essence of the study is to determine the conditions for the spread of wood-
shrub vegetation and the degradation of the tundra ecosystem. The article analyzes growing conditions and
climatic changes with intense melting of years of frost. There is a change in climate towards warming with an
increase in the depth of soil melting, changes in the physical and chemical properties of the soil, and active
growth of shrubs and trees.

Keywords: perennial frost, warming climate, timber, tundra, trees, shrubs, mosses.

Hacrosimast paboTa mocBsleHa HCCIENOBAHUIO MEPEXOTHOI0 MEepUoJa CMEHbl 30H IPOU3PACTaHUs
pacTUTENHHOCTH Ha ceBepe 3amaaHoir Cudupmy.

AKTyaJlbHOCTh JAaHHOTO HCCIIEJIOBAHUS 3aKJIIOYAeTCs B ONpEAeNeHUH YCIOBHHM MpPOU3pacTaHus,
pacipoCTpaHEHHsl aApealloB APEBECHO-KyCTApHUKOBOM PACTUTENBHOCTH Ha Tepputopun Ilyp-TazoBckoro
BOJIOpa3ziena U JAerpajaliii TyHIPOBOM 3KOCHUCTEMBI.

OcHOBHas Llelb — HCCIIENOBAaTh CTPEMUTENBHOE pa3pacTaHHe JECOTYHAPHl Ha TEPPUTOPHH FOKHOM
TYHAPHI B pe3yJIbTaTe BCEOOIIEro MOTEIUICHHUs KIIMMarTa.

ExeronHo mpoBOIUTCS MOHUTOPHHI apeaia pacHpOoCTpaHeHHsI KyCTapHHUKOBON pacTUTENBHOCTH U
nepeBbeB. [IpoBoauics sKcnpecc-aHaau3 BOJbI U IPYHTA € MOJIeH uccaeaoBaHuil. MeTogoM MpokoJia rpyHTa
ONpEeJeNsUIach BeJIMYMHA OTTAasBIIEH MHOIOJIETHEH MEP3JIO0THI. YUYUTBIBAIKMCH IapaMEeTpbl TEMIEPATYPHI U
BJIQ)KHOCTH OKPY’KaroIel cpesibl 3a MOCIEHIE TOIbI.

AHanu3 NMOIy4YEeHHBIX pPe3yJIbTaTOB ITOKa3ai:

1. lMocnenuue 13 et HaOMIOACHUH 3a OrOJHBIMU yciaoBusMU B Ta3zoBckom u [TypoBckoM paiioHax
SAHAO mnoxa3bsIBaroT H3MEHEHHUE KiIMMaTa B CTOpoHy noteruieHus Ha 1,5°C. Yuensie MI'Y Ha GornbIreit 9acTu
IJIOUIAI0K TYHAPOBOM 30HBI OTMEUAIOT 3HAYNMOE MOBBIIIEHHE TeMIiepaTypsl: B cpenHeM Ha 0.09°C B rox [2].

B Tynapax nomyoctpoBoB flmarna, ['bIaHCKOTO 3HAUMTENHHOE BIUSHHE H3MEHEHHA KJIMMaTa Ha
maHqmadTel JAOCTUTHYTO Oiarojapsi CyMMapHOMY (akTopy yBEIHUYEHHsSI OCagKOB U TeMIIEpaTypbl
OKpY Karomiei cpensl [4].

2. HabnronaeTcss MHTEHCUBHOE TastHUE MHOTOJIETHEH MEP3JIOThI, YBETIMUCHHUE TTTyOHHBI TassHUS TIOUBbI
1 U3MEHEHHE (PU3NKO-XHUMHUUECKUX XapaKTEPUCTHK IPyHTa.

[lpu coBokymHOCTH 3THUX (HAKTOPOB TPOUCXOIUT JOCTATOYHO OYpHBI POCT KyCTapHUKOBOM
PacTUTENBFHOCTH U IEPEBLEB HA TEPPUTOPUH OBIBLICH 10)KHOM OKpaHbI apKTHUYECKOH TyHIPHI.

3. OTMeueHo, 4TO MPpHU OTTaWBaHHWHU MTOYBBI HA TIIYOHHY 35 CM HJIET HHTEHCHUBHAS JETpajalus MXOB U
JUIIANHAKOB, pa3pacTaeTcs TPaBsSHO-KyCTapHUYKOBBIN sipyc. [Ipu TasHum moussl go 0,5 merpa u Oonee
Ha0Jr01aeTCsd HUHTEHCUBHBIA POCT KyCTapHUKOBOM OJIbXU U UBBI.

4. OtMeyaeTcs aKTHBHBIN POCT KyCTapHHMKOB, JBW)KEHHE Oepesbl, IMCTBEHHMIIBI M €I Ha y4acTKax
I0KHOM TYHJpPBI, OTTasBLIEH OO OAHOTO MeTpa M Oosiee. Paspactanue kexmpa 3a mpenenamu ero apeaia
MIPOXOJUT MEJJIEHHO, BCIEACTBHE HEAOCTATOYHOTO BETETATHBHOTO TEPHOJA €TO PA3BUTHS M OCOOCHHOCTEH
€ro pa3MHO)KECHHA.

[lo HabmomeHusiM, 3a MOCTEIHHE 5 JIET JIECOTYHApa JIBIKETCS Ha CEBEP C JOCTaTOYHO OONBLION
CKOpPOCTBIO, B cpenHeM, 1,5 kM B rox. CKOpoCTh pacipOCTpaHEHHs 3aBHUCHUT OT JaHAmadTa MECTHOCTH U
ocoOeHHOCTEH pa3MHOKEHHUsI JepeBbeB. Macca JerpaJiupoBaBIIMX TEPMOKAPCTOBBIX 03€p SBISIETCS
IJI0JJOPOIHOM TUTOIIAIKOM ISl MPOM3PACTaHMsI KyCTAPHUKOB U JIEPEBLEB (MBI, O0€PE3bl, JIUCTBEHHHUIIBI, €JTH ).
[Ipu 5TOM YUCTBIE TYHAPOBBIE TIOJS PE3IKO AETPATUPYIOT, UCUE3AET SIPYC MXOB M JHIIAHUKOB. [lo maHHBIM
ApKTHYECKOTr0 Hay4HO-HCCIEI0BATENBCKOro cTaniioHapa PAH, B HEKOTOPBIX 9acTsAX MOTyoCTpOBOB I'bIiaH 1
TazoBckuii Ha macTOMIAX 00Pa30BAIKCh Pa3BEUBAEMbIE TIECKH, M3-3a OOJBIIIOTO COCPEAOTOUEHHS OJIEHEH B
JIETHEE BpEMS JI0JI1 KOPMOBBIX pacTeHH cHU3MWiIachk A0 40 npoueHTos [1].
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Bwmecre ¢ nerpananyeil MHOrOJI€THEH MEP3JIOTHI HACTYTIAET pa3pylleHHuEe TYHAPOBOM 3KOCUCTEMBI U €€
OHMOJIOTHYECKOTO Pa3HOOOPAa3Msl, 9TO MPUBOANT K COKPALIECHHUIO CPEIbl OOMTAHUS HE TOJNBKO PACTeHUH, HO U
IITHUI], )KUBOTHBIX, HACEKOMBIX. Ha cMeHy UM mpuxoauT 6osiee 10:KHOe pasHooOpazue (aopsl U (hayHbI.

Ecnu rmo6anpHO Ha BCell TMilaHeTe KJIMMAT CTaHET TeIUiee, TO XOJIOJHbIE SKOCHCTEMBI: JISTHUKOBBIC,
BBICOKOTOPHBIE M apKTHYCCKUE — MOCTPAJAIOT B TEPBYO ovepe/b. Macca OpraHu3MOB MPHUCIIOCOOJICHA K
YCIIOBUSM >KU3HH UMEHHO B TakoM kiumarte. [Ipu moTemjaeHuu Takue BUIBI MCUE3HYT, a dKOCHCTEMBI, B
KOTOpPBIE OHHM BXOIWIIH, — pa3pymarcs [3].
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CHEHBIN MMOKPOB JECOCTEITHBIX JIAHIIIA®TOB KAK ITOKA3ATEJIb

KJIAUMATUYECKOUN YCTOMYUBOCTH

O.11. Jlykawosa
Kypcruii 2cocyoapemeennwiii ynusepcumem, 2. Kypck, Poccus

Aunomayus. VI3MeHeHHEe TOTrOAHO-KIMMAaTHUECKUX SIBICHUH rno0anbHOro xapakrepa Tpedyer Oosee
JETAbHOTO UCCIIE0BAaHUS 3TON MPOOIIEeMbI Ha JIOKAJIbHO-PETHOHAIBHOM ypoBHE. 3MeHeHe XapaKTepUCTHK
CHE)KHOTO TOKPOBAa MOXKET SBIATHCA WHAMKATOPOM KakK CTENEHH MPOABICHUS IMOTOAHO-KIMMATHYECKUX
W3MEHEHUH, TaK ¥ PUCKa POCTa OMACHBIX IPUPOAHBIX SIBICHUN THAPOMETEOPOJIOTHUECKOTO XapaKkTepa.

Knioueswvie cnosa: cHeXxHbI TOKPOB, KIIMMAaTHYECKask YCTOHUYMBOCTE, 3acyXa.

SNOW COVER OF FOREST-STEPPE LANDSCAPES AS AN INDICATOR OF
CLIMATIC STABILITY

O.P. Lukashova
Kursk state University, Kursk, Russia

Abstract. Changes in weather and climate phenomena of a global nature require a more detailed study
of this problem at the local-regional level. Changes in the characteristics of snow cover can be an indicator of
both the degree of manifestation of weather and climate changes, and the risk of growth of natural hazards
hydrometeorological nature.

Keywords: snow cover, climate stability, drought

W3MeHeHne noroJHo-KIMMAaTHYECKUX YCIOBHM CTaI0 B HACTOSIIEE BPEMS PEATbHOCTHIO TPAKTHUECKU
IUISL BCEX YTOJIKOB 3eMHOTO mapa. OZHUM U3 CIEICTBUH OOIIEIIIAHETapHOTO POCTa TEMIEPATYPhl BO3IyXa
CTaHOBUTCSI TIOBBIIIEHHWE YPOBHS CHETOBOM JIMHUM M COKpAlleHHE IUIOIAZed CHEXHOro IOKpPOBa Ha
MaTepukax. JOta uH(popMaIHs MIUPOKO U JOKA3aTEIHHO MPEJICTaBlIeHa B CAMBIX Pa3IMYHBIX MTyOIUKAIHIX:
HAyYHBIX CTaThAX, Marepuajax cOOPHUKOB TEMAaTHYECKUX KOH(EpEHIHH, B OTYETaxX TMAPOMETEOLEHTPOB,
HayyHo-TionysisspHOH nutepatype U B CMMUW. Ho mna kxaxmoil M3 TeppuTOpUN yKa3aHHbBIE H3MEHEHHSA
MPOSBIISIOTCS MO-Pa3sHOMY M TPUBOAST K ONPEAETCHHBIM HW3MEHEHUSM KOMIIOHEHTOB TPHUPOIHBIX
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nmanamadToB. Hamm uccnenoBanust OTpaykaloT U3MEHEHHSI XapaKTePUCTHK CHEXHOTO TIOKPOBA 3a MOCIIEIHIE
20 51eT ¥ TPOSIBIIAIONINECS, B CBSI3U C 3TUM, MOCJIEACTBUS B TUIAHE POCTA MPOSBICHUI OMACHBIX TPUPOIHBIX
SIBJIEHUU.

Hua Teppuropun Kypckoii o0macti, XapaKkTepHU3YIOMIEHCs HAIMYHEM KIACCHYECKHX JIECOCTEITHBIX
nanamadToB EBponeiickoit Poccuu, ¢ 0JHOI CTOPOHBI, ¥ BEICOKUM MPOLIEHTOM OCBOCHHOCTH TEPPUTOPUH B
xoze nouty 300-1eTHer0 aKTUBHOT'O 3eMJIETIONIb30BaHMs (NalHe 3ausTo 6osee 80% TeppUTOpHUM), C APYTOH,
M3yYeHHE YCTOMYMBOCTH KOMIIOHEHTOB INPHPOIHOM Cpenbl SBISETCS BAaXKHBIM B peaM3allid MPOTPaMMBI
Y cTON4MBOrO pa3BUTHUS PETHOHA.

Martepuranbl HCCIeIOBaHUS TTOTYICHBI B XO/I€: TOJITOCPOYHBIX TOJIEeBBIX Habmoaennii Ha Kypckoit
ouochepnoii craniuu MU' PAH (o meromukam PJ1 52.04.614-2000 HacraBneHus THIPOMETEOPOTIOT HUSCKUM
CTaHIMSIM M TOCTaM); aHalIn3a MaTephajioB MeTeopoJornyeckoro exerogannka denepanbHol CIIyKOBI MO
THAPOMETEOPOTIOTHH H MOHUTOPHHTY OKpyxaromei cpeasl PI'BY YI'MC, a Takxke HaydHBIX ITyOIHKAIIHA
TEMaTUYeCKUX KOH(EpeHLIUH.

O06BeKkTOM HCcCIeTOBaHuUS CTall CHEXXHBIHN MOKpoB Kypckoii obmact. PaccMaTpuBamics ClieAyIomie ero
MapaMeTpsl: TPOAODKUTENFHOCTD MEPHO/Ia YCTOHYNBOTO CHEKHOTO TIOKPOBA, MOITHOCTH CHEXKHOTO ITOKPOBa
1 3aI1aChl BOJBI B CHEXXHOW Macce.

CpenHre MHOTOJIETHHE JaHHBIE MPOMOJKUTEIHHOCTH 3alieTaHus CHEXKHOro MokpoBa mo Kypckoit
o0sactu coctaBisitoT 134 — 138 nueid. 3a uccneayemsiii mepuoj ¢ 2002 mo 2018 ropl YMCIIO THEH CO CHEXHBIM
IIOKPOBOM, B cpeaHeM, cocTtaBisuio 117 — 119 gueil. Oto, npumepHo, Ha 14 nHEN MeHbIle, YeM CpEeIHUE
MHOTOJIETHHE TOKa3aTenn. B Tofpl, KOTr/la MPOJODKUTENFHOCTh CHEXXHOTO TIOKPOBa ObLTa MUHHMAaTHLHOMN
(2007 wm 2008 rr.), CHeXHBIM MOKpOB mpocyinectBoBan Menee 100 naued. I[lomoOHas TeHmEHIUS
mpociexxuBaeTcs B Boponesxxckoit u benropockoit oonactsix. [IpuBeaeHHas cTaTHCTAKA TIO3BOJISIET OTMETHTD
OOIIYI0 TEHJACHLIMWIO K CHIKCHHIO MPOJOJDKUTEIBHOCTH IMOCTOSIHHOTO CHEXXHOTO TIOKpOBa B IIpelesiax
obiactu. B cnpaBo4HOH JinTeparype 3a()MKCHUPOBAHO, YTO YCTONYMBBIN CHEXHBIH MOKPOB MOSBISETCS B
nepBoi aekane aekadps. U a3To cooTBeTcTBYeT mociaenHuM HaOmroaeHnsaM. Ho TasiHre cHera, X0/ CHEKHOTO
MOKpOBa IMPOUCXOAMNT TENepbh HE B IEpBOW JeKaje ampensd, a B MocieaHed nekaie maprta. Camble
MaJTIoCHEe)KHBIe 3uMbI ObuTH B 2007-2008, 2013-2015 . [4].

N3meHeHne mMpoTOMKHUTEIHHOCTH CHEXXHOIO IIOKpOBAa HANpPAMYIO 3aBUCHUT OT I[OKazaTesei
TEeMIIEPaTyphl BO3/1yXa, HHTEHCUBHOCTH UCTIAPEHU, KOTMYECTBA BBITIABIINX 0CAIKOB. J[aHHbIE, TPUBEICHHBIE
B Tabnwime 1. CBHUAETENHCTBYIOT O POCTE CPETHUX 3HAYEHHWM TeMIepaTryp IO OTHOIICHHI0O K CpenHei
KJIMMaTUYECKON HOpME.

Tabmuna 1 — Jlnramuka meteogansbix 3a 2002 — 2017 rr. M0 OTHONICHUIO K KIIMMATHYECKOW HOPME

Kenesnoropck Kypck Pruisck Tum O060sHb
Mokasaten Cp. | Cp.xmm Cp. |Cp.xm| Cp. |Cpxmu| Cp. [Cp.xmmMm| Cp. | Cp.xiau
BeNWY | Mar. BENIWY | Mar. | BeNWY. | MaT. | BElUY. aT. |BeNWY.| Mar.
HOpMa HOpMa HOpMa HOpMa HOpMa
t Bo3myxa, °C 7,4 5,4 7,7 59 8,0 7,4 7,4 5,7 7,8 6,3
BnaxxHocTb 76 77 72 76 76 77 73 76 74 77
Ocanku, MM 647,5 634 629,2 | 642 | 6451 | 644 | 5547 578 | 572,5 636

KonmdecTBO 0cagkoB B 3WMHHI IEPHOJ 3a TOCIEAHEE ACCATIIIETHE OBUIO HECTAOWIBHBIM, O YeM
CBUJICTENBCTBYET LUKINYHOCTh MOIIHOCTH CHEXHOTO MOKpPOBA, €ro IUIOTHOCTH W BoaHocTu. [Ipomeniiee
JECATHIIETHE HE OTMEUYAIOCh PE3KUM U3MEHEHHEM ITyOHHBI CHEXKHOTO IIOKPOBA, HECMOTPS Ha IIEPUOANIHOCTh
TEIUTBIX U XOJOTHBIX 3UM.

Ilo nanueM moneBbix HaOmopenuit Ha KBC UI'PAH u ¢onpoBeix marepuanoB YI'MC mo I[UP
(ct. Kypck, O6ostHp U JKenme3Horopck), cpelHee MHOTOJICTHEES 3HAUYCHWE MOIIHOCTH CHEKHOTO ITOKPOBa
coctaBwio 13 — 17 cm. 3a mpomenmre 10 €T BEIAETSIOTCS TOJIBI C IPEBbIIeHHeM HOpMBI (17 cMm). Dto 2010,
2013, 2016 u 2018 rT., KOT/1a BBICOTA CHEXKHOTO MOKpOBa coctaBuna 20-25 cum (puc. 1, 2).
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Pucynok 1 — M3MeHeHre MOIITHOCTH CHEYKHOTO MTOKPOBA, B CM. [4]
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PI/IcyHOK 2— I[I/IHaMI/IKa MOITHOCTH CHEKHOI'O ITOKPOBA B pa3HbIX (bI/ISI/IKO-I‘eOFpa(bI/ItIeCKI/IX YCIIO0BUSX

(mannbie o cHerocbémke KbC MT'PAH)

Habnronatorcst onpeaenieHHbIe pa3innius rTyOWHBI CHEKHOTO MOKPOBa B Pa3IMYHBIX JaHTIAPTHBIX

yCIIOBUSX. B HalleM ucciieoBaHuy 3TO JIECHOM, CTEITHON M pacliaXaHHBINA yYacTKH.

Kaxk BugHO 13 rpauka pucyHka 2, 3a Mocjieanue 5 et HaOIoJatoTCsl pe3Kkue KoebaH!s B MOITHOCTH

CHCIXHOT'O IMOKpPOBAa OT MPAKTUYCCKHU MOJHOI'0 €10 OTCYTCTBUA 10 HOPMAJIBHOT'O, IJId JaHHBIX J'IaH,ZIH_Ia(bTOB,

oKa3aTeleH.

Oco0oe¢ BHMMaHHE B HCCIICIIOBAaHMM OBbLIO YCJICHO 3aracaM BJarM B CHEXHOM mokpose. Ilo

MHOT'OJIETHUM JaHHBIM (3a nmocneanue 50 ner), cpeauuii 3amac Boasl B cHere o Kypckoit 0611. cocrasisiet 46

MM, HO 3a nepuon ¢ 2007 nmo 2018 r. cpeanee 3HaueHUE BOABI B cHEre cokpaTuioch 10 40 mm. U Tonbko B
2009, 2010 u 2013 rr. 3amac Boabl ObUT BbIIIIE HOPMBI (pHC.3).

100
a0
80
70
60
50
40
30 |
20
10

e ENE3HOTOPCK

—fl— OboAHb

Kypckana obnacte

P HUCYHOK 3- I[I/IHaMI/IKa W3MCHCHHMM MaKCHMAaJbHOIO 3amaca BOJBI B CHET'C, B MM

Taxkoe YBCIMYCHUC BJaro3araca OTMCYACTCd 3a CYCT BbINAACHUA TMOBBIIICHHOTIO KOJNMYCCTBA

aTMoc(epHBIX OCaJIKOB KaK B TBEPAOM, TakK W XuakoM Buzie. B To xe Bpems B 2008, 2009 u 2015 rr.
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HaOmromancs neuIuT ocaakoB B deBpane W mapre. M 3T0 MPOM30ILIO B TEPHOJA BBICOKONH aHOMAIIUU
Temriepatyp Bozayxa. OHu gocturanu 3HadeHuit ot 4.1 no 5.7 °C [4].

Psn ydeHbIx KoHCTaTHpyeT (aKkT ycWJIeHHS KOHTHHEHTaJdbHOCTH knumata B L[UP. O6 »Tom
CBUETEIBCTBYIOT PE3KO MOHMU3UBIIHUIICSI YPOBEHb TPYHTOBEIX BOJ (C 2 10 4—5 M), IOBBIIIIEHNE ITOKa3aTeNeh
WHJIEKCA CYXOCTH, YBEJIMYCHNE BIIBOE YHCIIA 3aCyX B IOCIIEAHEE AecaTuieTre. JJanHbIi poliecc mpoxobKaeT
HapacTatk. Ecnu ckopocTs moteruienus 3a nepuoxa 1948-2005 rr. cocrasmsuia 0,11 °C/10 ner, To 3a 1976—
2005 rr. oHa crana Basoe Bolie — 0,24 °C/10 ner. Ilociennue necATHIETHA CTAIH CAMBIMU TEIUIBIMU 3a BCIO
HCTOPUIO MeTeOoHa0MroIeHu [3].

Orta mpobiieMa oTpa3niach Ha CHIDKEHHH YpOBHS MoioBoabs. st pek Kypckoit obmactu cHerosoe
MUTaHuE sIBJsIeTCS OCHOBHBIM. CyMMa 3amacoB BOJBI B CHETE 3a TEPHOA TOJOBOJIbS CKIaAbIBACTCA M3
MaKCUMaJIbHOTO 3araca BOJbl B CHETe U JIeATHOW KOpPKE, a TakKe M3 aTMOC(EpHBIX 0CaJAKOB, BHIMABIINX KaK
B ITEPHO]] HAXOXKIEHHS CHEKHOTO TIOKPOBA, TaK U MOCTIE eT0 TastHAA. Y YeHbIe OTMEYaloT, 4T0, HaunHas ¢ 1995—
1998 rr., ymeHblIaeTcs 3amac BOJIBI B CHEr€ W JIEASHOW KOPKE, YTO M NPUBOIUT K MOHMKEHHUIO YPOBHS
MaKCUMAJIBbHOTO ITOAbEMa BOJBI B IMOI0BOARE [1].

Maunbrit 3amac BOJbI B CHE)KHOM TIOKPOBE, YBEIIMUCHHUE MOBTOPSIEMOCTH aHOMAIILHO TEIUIBIX IOTOJ B
OCEHHEE M BECEHHEe BpeMsI PUBOJAT K MPOSBICHUIO OMACHOTO METEOPOJIOTHUECKOTO SIBIICHHS — 3aCyXH.
Corpynauku  LleHTpanmbsHO-UepHO3EMHOTO  OTHENEHUS THAPOMETEOLIEHTPa  KOHCTATHUPOBAIIM,  YTO
MIPOJIOJDKUTENbHBIE TEIUIbIE MTOTOABI U OTCYTCTBHE JOXAEH MPUBEIH K TOMY, UTO oceHbto 2018 roja BepxHuit
CJIOW MOYBBI YEPECUYP BBICOX. DTO MO3BOJIMIIO Ja’KE€ TOBOPUTH O MOYBEHHOM 3acyxe. B kauecTBe mpumepa
MIPUBOJISATCS JaHHBIE, KOTOPHIE 3aQUKCHpoBal MeTeoponorrnueckuit moct HoBo-Kactoproe. [1o ero 3amepam,
naxke 1Mo urtoram okTsOps 2018 roxa 3amackl Biard B mouBe cocTaBwind Bcero 5-10 mm [4]. Curyanus
MOBTOpUJIACh B ampelnie - mae 2019 roga.

H atmochepHas noyseHHas

50

40
30
20
10
0 L T T T T T T

2002 2003 2004 2005 2006 2007 2008 2009 201020112012 2013 2014 20152016 2017 2018 2019

Pucynok 4 — KonnuecTBo iHEl ¢ BeceHHel 3acyxoit

AHanu3 JaHHbIX QUKcAIMK aTMOCPEPHOH U MOYBEHHBIX 3acyX B Ipeaenax Kypckoit o0macTu mo3Boun
BBISIBUTH JIBa 3HAYMMBIX TNOkasatens (puc. 4): 1) mepuoguyHOCTh QHKcalui aTMOC(HEpPHBIX 3acyX cTaja
MPAaKTUYECKN €XErOJHOI; 2) 3HAYUTENILHO BO3pOCia MEPUOJUYHOCTh HOYBEHHOU 3acyxu. Eciam momoOHas
TEHJCHINA TPOJOIDKUTCS, TO IPU MHTEHCHUBHOM 3€MJICTIONIb30BAHUHU B PETHOHE MOTYT HadaTh MPOSBIATHCS
MIPU3HAKU OITyCTHIHUBAHUS.

BriBon. Jlunammka mokasateneil 3a mocieanue 20 JI€T MO3BOJSIET OTMETHTH OOIIYI0 TEHICHLHUIO
COKpAIIIeHH CPOKOB YCTOWYMBOTO CHEXHOTO TMOKpoBa. Kpome TOro, ycwiauBaeTcsi KOHTPACTHOCTh 3UM II0
3TOMy IoKazarento. CokpallleHHue Bojo3anaca B CHEXHON Macce, pOCT MOBTOPSIEMOCTH aHOMAJIBHO TETUIBIX
MIOTO/T IPUBOJAT K BECEHHUM 3aCyXaM.
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DOAKTOPBI PACITPOCTPAHEHUS PAIMOAKTHUBHBIX 3JIEMEHTOB B JIECHBIX
JAHIIA®TAX FOT'O-BOCTOKA TOMCKOM OBJACTH

YT.H. Mamuna, °T" A. Konomxkos
YHayuonansnwiii uccnedosamenvcruii Tomckuii 2ocyoapcemeennviii yuusepcumem, *“Hucmumym Onmuxu
ammocghepvl um. B.E. 3yeea CO PAH e. Tomck, Poccus

Aunomayus. B cratbe paccMoTpeHbl (GaxkTopbl, 00YyCIOBIMBAIOIINE KOHLEHTPALMIO M MHIPALHIO
PaJAMOHYKIIUOB B JICCHBIX JIaH A TaX IOro-BocToka ToMckoi 00macTu.

Kniouesvie crosa. Murpanys pagioHyKIHI0B, KOHIECHTPALUS PaIUOHYKIUIOB, JIECHbIE JaHIma(ThL,
FOT0-BOCTOK TOMCKO# 00IacTH, palnOaKTHBHOE 3arps3HEHUE.

FACTORS OF DISTRIBUTION OF RADIOACTIVE ELEMENTS IN FOREST
LANDSCAPES OF THE SOUTH-EAST OF THE TOMSK REGION

'P.N. Matina, ?G.A. Kolotkov
National research Tomsk state University, 2Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

Abstract. The article considers the factors that determine the concentration and migration of
radionuclides in the forest landscapes of the southeast of the Tomsk region.

Keywords. Migration of radionuclides, concentration of radionuclides, forest landscapes, southeast of
the Tomsk region, radioactive contamination.

B nacrosmiee Bpems B Onocdepe, HIOMUMO eCTECTBEHHBIX PATUOHYKIIH/IOB, pACCESTHHBIX B 36MHOI KOpe,
BOJaX, IOYBAX, PACTECHUSX U KUBBIX OpPraHU3Max, LIUPOKO PaCIPOCTPAHEHBI HCKYCCTBEHHBIE PaIMOAKTUBHbBIC
3JIEMEHTBI, KOTOPBIE MOMAJIal0T B OKPYKAIOUIYIO CPENlY B PE3YJIbTATE CMbIBA C MECT XPAHEHHUS PAAUO0AKTUBHBIX
OTXOJIOB, BBIOPOCOB TPOMBIIUIEHHBIX TPEANPHUATHIH, BBHIMAACHUS C aTMOCHEPHBIMH OCafKaMH |
MPOCAYMBAHUS B IIOYBY U I'PYHTBI, IJI¢ aKTHBHO IOTJIOIIAIOTCS OMOTHYSCKMMU KOMIIOHEHTaMHU JlaHamadTa —
pPaCTEHUSIMU U KUBOTHBIMHU.

B necnpix nanamadrax Murpanys paguoHYKIHIOB 3aBUCHT OT BHUAOBBIX OCOOCHHOCTEW pacTeHHi, a
TaKK€ OT MHOTMX (DaKTOPOB M CBOWCTB CpPEIIbl, TNl OHU MpPOM3pacTaroT. [IoMHUMO 3TOro, HEOOXOIUMO
NPUHUMATh BO BHUMAaHHUE, YTO MUIpalUsl U HAKOIUICHUE PAJAMOAKTUBHBIX H30TOIOB Pa3HBIX XMMHUYECKHX
3JICMEHTOB MMECIOT OTJIMYHUS B 3aBUCUMOCTH OT HMX (DU3MKO-XMMHUYECKHUX CBOWCTB, KaK M OJHH U TE Ke
PaAMOHYKIIN b OKA3bIBAIOT HEOMHAKOBOE ACHCTBUE Ha pa3jinyHble BUIbI pacTenuii. Hanpumep, nesmii-137
(*¥’Cs) 0coOeHHO aKTUBHO AaKKyMyJUpyeTcs B KapTodelne, 4epHOH CMOpOAMHE, TUMO(EEBKE, BHILHE, a
crpornmii-90 (*°Sr) B MOBBINIEHHBIX KOHIIEHTPAIUIX MOKET HAKATUIMBATLCS B PAOUHE, 371aKax M 0coKax [3].

PamuoakTuBHEIE 37€MEHTHI, KOTOPBIC IMOMAAIOT B MOYBY W aTMOC(epy B CBS3U C JICATEIBHOCTHIO
YEeJI0OBEKa, OCEJIal0T Ha PACTEHUSX, U Yepe3 KOPHU U JIMCThS MOTJomatoTcs umMu. Jlanee, 1o numieBon uenu
OHH TIEPENAIOTCS YXUBOTHBIM, JJII KOTOPBIX 3TH PACTEHUS CIyKaT KOPMOM. MUTparuu paguoHyKIHIO0B
CIOCOOCTBYET 1 MEXaHUYECKOE B3aUMO/ICHCTBHE )KUBOTHBIX C ITOYBOM — BCKAITLIBAHHE U TIEpeMelInBanue [7].

OOBIYHO B OJIIOBHAIBHBIX JIaHAmad)TaX HAOMIOJACTCS IOCTOSHHOS YMEHBIICHHE IUIOTHOCTH
3arpsi3HEHMs, @ B AKKyMYJISITUBHBIX BO3pacTaHUe, 4YTO CBHUJAETEIBCTBYET O IMPOLIECCAX MUTPaAIUU
PaAMOHYKIUAOB Mexay JgaHmmadramu. B JecHbIX nanmmadTax TpOIECCHl  IepepacipeneieHus
PaAMOHYKIIUIOB HOCAT APYryl cHeluduKy, Tak, B pe3y/ibTare HCCICIOBaHUN OBbLIO JIOKa3aHO, YTO
PaaUOAKTUBHBIE BHINAJACHUS JOKAIU3UPYIOTCS B Mpeenax TePpUTOPUU NMEPBUYHOTO 3arpsizHenus. 13 storo
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CIIE/IyeT, YTO TOPH30HTAIBHOE PACIIPOCTPAHECHUE PAIOAKTHBHOTO 3arps3HEHUs B JICCHBIX JaHmadTax He
MIPOUCXOHNT.

Jlecublie nanamadThl FOT0-BOCTOKAa TOMCKOM 00JIaCTH, B OCHOBHOM, OTHOCSTCS K 30HE F0)KHOU TalTH, U
Mpeo0IIaJaroIMy, B OCHOBHOM, SIBJISIFOTCSI CMEIIaHHBIE, XBOWHBIE U JINCTBEHHBIE Jeca. Tak Kak XBOIHbBIE
Jieca CHIIbHO TIOCTPaiajiv B Pe3yJIbTaTe M0KapOB U BEIPYOOK, OHU CMEHHIIUCH Ha CMEIIAHHBIC, TJIe OCHOBHOU
nopoJoi siBisiercst Oepe3a. OOBIYHO OHA MPOHM3pACTaeT BMECTE C MUXTOW, KEAPOM, €NIbI0, U COCHOM.
3HAYUTETFHO peXKe BCTPEUAIOTCS OCHHOBEBIE Jieca [1].

OCOOCHHOCTBIO CTPOSHUS TTOYBEHHOT'O MPO(HIISA B JIECHBIX YKOCHCTEMAX SIBJIICTCS HAIMYHUC JICCHOM
moacTunki. Kak BEepXHUI MOYBEHHBIH TOPU30HT, OHA CIYXXUT MOIIHBIM OydepoMm, Tlie HaKaITUBAIOTC U
YACPKUBAIOTCS JUIUTEIIBHOS BPEMs PaJlMOAKTHBHBIC BEIESCTBA. B pe3ynbraTe MpOIECCOB MEXaHUYESCKOTO
MEpPeHOCa M MHIPAlMU PAJUOHYKIUJOB BMECTE C BJIAroi, MPOUCXOAMT MPOCAYMBAHUE PATUOAKTUBHBIX
JJIEMEHTOB BIITyOb MTOYBHI, M HA MMOBEPXHOCTH, B BEPXHUX CIIOSX MOACTHIKH, KOHIIEHTPALKS 3ar PS3HSIOIINX
BEIIECTB MajiaeT. Yepe3 HeCKOJIBKO JIET COJIEPIKaHUE PATUOHYKIHIOB TaM CTAOMITU3UPYETCS IPUOIU3UTEIHHO
Ha OJHOM ypOBHe. B HIDKHMX CIOSIX TOACTHIIKH, KOTOPBIE COCTOSIT W3 OPraHMYECKHX PaCTHUTEIBHBIX
pa3nararonmxcs OCTaTKOB, B 3aBHUCMMOCTH OT BHJIOBOTO COCTaBa PACTHTEIBHOCTH, YAECPKHBAETCS OKOJIO
MTOJIOBMHBI BBIMABIIUX PaIMOHYKIIMIOB: OOJIbIIIE BCEro B JaHAmMAadTaX, IPeACTaBICHHBIX XBOUHBIMH JICCAMH,
a MEHbIIIe — B CMEIIAaHHBIX Jecax. B manmmadrax necoctenn MeHee BHIpaKEHHAsS IMOACTHIIKA, B MPOIeccax
HaKOIUICHHUS PaIMOAKTUBHBIX 3JIEMEHTOB OHA 3HAUUTEIHHOU POJIU yKe HE urpaet [6].

XapakTep TOCTYIUICHHS PaTUOHYKIHIOB depe3 KOPHUM PacTeHUH HANpPSMYIO CBS3aH C MOYBaMH, Ha
KOTOPBIX 3TH PACTeHUS MPOU3pacTaroT. B ycmoBHsSX aBTOMOP(HBIX IMOYB (MOYBHI, (popMmupyromuecs B
YCIOBHSIX XOPOIIIO JPSHUPYEMBIX BOJOPA3/EIOB, I MPOUCXOAUT MEPEMEIICHHEe XUMUYCCKHX 3JICMCHTOB
CBEpXy BHH3), HMHTCHCHMBHOE HAKAIUIMBaHWE PAJAHOHYKIUIOB TPUBOJAUT K PE3KOMY CHIDKCHHIO WX
MOCTYIUICHUS] B PaCTEHUsI C TEYCHUEM BpeMeHH (HauboJjiee akTUBHO B IEPBBIC TOJbI TIOC/E BhiNaaeHuii). Ha
rUAPOMOP(HBIX TOPPAHBIX MOYBaX ((GOPMHUPYIOTCS B YCIOBUSAX JUTUTECIBLHOTO IMMOBEPXHOCTHOTO 3aCTOS BOJ
WJIM TIPU 3QJIETAaHUH TPYHTOBBIX BOJ Ha TIIyOMHE MEHee 3 M) OTMEYaeTCsl POCT MOCTYIUICHUS PaluOHYKIHIOB
B pacteHus [4].

MO3HO cienaTh BBIBO, YTO aKKyMYJISIHS JISCHBIMU PACTUTEIFHBIMU COOOIIIECTBAMU PATUOHYKITH]IOB
M3 OKPYXKAIOIICH Cpeibl 3aBHCUT, TJIABHBIM 00pa3oM, OT OCOOCHHOCTEH penbeda, ThIa MoYB, BHUIOBOIO
coCTaBa paCTCHUMN, MOIITHOCTH JISCHOM MTOJACTHIIKH U CIICIIU(UKH MTOBEICHUS TOTO WJIK HHOTO PaIiOaKTUBHOIO
ajeMeHTa [2].

Takum 00pa3oM, camble BBICOKHME KOHIIGHTPALUU PATUOAKTUBHBIX 3JIEMEHTOB OYIyT HaOJIOIaThCS B
nmaHamadTax XBOWHBIX JIECOB B I0KHOW yacTH TOMCKOM 00JIacTH, TaK KaK OHH XapaKTePU3yIOTCS HATUIAEM
MOIIIHOW JIECHOW TIOJCTHIIKHA, MAaJOAaKTUBHON JESTeIhbHOCTHI0 MHKPOOPTAaHU3MOB W  BBIMBIBAHHEM
PaJAMOHYKIIUIOB B HIDKHHE CJIOM TOYBbI, a TaKKe B PACTHTEIBHBIX COOOIIECTBAX IOWMBI, KOTOPBIC
pacrojararoTcsi Ha CaMOM HU3KOM THIICOMETPUUYECKOM YPOBHE, U Ky/ia TIOCTYIIAI0T MMOBEPXHOCTHBIE CTOKH.
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MHOT OJIETHUE U3SMEHEHHMA YPOBHEH U IVIOIIAIEN TUMAHOB JEJIbTHI

P. KYBAHM 3A IEPHOJ HABJIIOJAEHUM 1966-2018 I'T.

10.4. Hacanesckui, 3.10. Hazanesckuil, B.A. byunesa
Kybanckuii 2ocyoapcmeennwiil ynusepcumem, 2. Kpacrnooap, Poccust

Annomayus. llpoBeneH aHanM3 W3MEHEHWH YpOBHEH BOABI W IDIOMIaNEH JHMAaHOB 32 MEPHOJ
WHCTPYMEHTaIbHBIX HaOmromennid. [loka3zana nampHeilnas TEHACHIWSA Pa3BUTHSA JIMMAHHO- IIABHEBOTO
KOMIUIEKCA JICJIBTHI MOJT BIMSHUEM TPUPOIHBIX U aHTPOIIOTCHHBIX (hPaKTOPOB.

Kurouesvie cnosa: nenpra, TuMaH, THAPOJIOTHIECKAN PEXKIM, YPOBHH BOABI, MOP(OMETpPHS JIMMAHOB.

LONG-TERM CHANGES IN THE LEVELS AND AREAS OF ESTUARIES
OF THE DELTA KUBAN RIVER DURING THE OBSERVATION PERIOD 1966-2018

Yu.Ya. Nagalevsky, E.Yu. Nagalevsky, V.A. Buchneva
Kuban state University, Krasnodar, Russia

Abstract. The analysis of changes in water levels and areas of estuaries for the period of instrumental
observations. The further development trend of the estuary-flooded delta complex under the influence of
natural and anthropogenic factors is shown.

Keywords: delta, estuary, hydrological regime, water levels, morphometry of estuaries.

Ha xpaitaem toro-3amane Poccuu pacnonoxena aensra p. Kybanu, siBistrorascst KpymHenIen ycTheBoi
obnacteio CeBepHoro Kaskaza. HumxHAA 4acTe A€lbTHI 10 HACTOSILEIO BPEMEHHM HE COXpaHWIA CBOU
MEPBUYHBIA O0JMK, HECTYYallHO 3/1eCh PACIIOIOKEHBI BOJHO-00JOTHBIE YTO/Ibsl MEXK/YHAPOIHOTO 3HAYCHUS
(BBY «Jlenbra p. Kybann», otnecennoe B cimcok FOHECKO). Thnomans aensto p. Kybanu — 4300 km?,
nuManamu 3auaThl 1500 KM?, 0CTabHOE BOI0EMAaMH, 3aHMMAIOLIUMH POMEXKYTOYHOE MOJIOKEHHE B CUCTEME!
peka—numaH—mope [2].

JlenbTOBBIE TMMaHbI IO IPOCTPAHCTBEHHO-TEOrpanuecKOMY ITOJI0KEHHIO 1eNIAT Ha 4 rpynmsl (Tadu. 1,
puc. 1): Axrapcko-I pusenckas, YepHoepkoBcko-Ciagkosckasi, XKectepcekas, KynnkoBo-Kypuanckast.

Tabnuma 1 — CoBpemenHoe noapaszaeneHue Kybanckux muMaHoB [3]

Maccusbl Cucremsl I'pynnel
1. Axtapckuit tumas (45,2)
2. Kupnnieckas (161,0)

CesepHnbiii (358) I. AxTtapcko-I'puBenckas (358) 3. TipurmGekas (88, 1)
4. 3amagnHas (63,7)
. 5. Meuetnas (46,4)
HeHEalml’HHH I1.YepHoepkrorcko-CnaakoBckast (98,4) 6. CnankoBckast (34,3)
(411.1) 7. l'opbkosckas (17,7)
I11. XKecrepckas (82,4) 8. Kecrepckas (82,4)

9. Kynukosckas (67,8)

10. Kypuanckas (64,7)

OxHbrit (264,7) V. Axranuszosckas (97,8) 11. AxtanusoBckas (97,8)
12. Km3unramckas (208,0)

V1. Kusunramickas (264,7) 13. BurszeBckuit iuma (56,7)

IIpumeuanue. B ckoOkax yka3aHbl ILIOMIAIM MACCUBOB, CUCTEM U TPYIII IAMAHOB B KM2

IV.KynukoBo-Kypuanckas (132,5)
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Pucynok 1 — Pa3zmemienne numanoB KybaHcko# aeibpThl (HOMepa TPYIIT JINMAHOB COOTBETCTBYIOT
T1ab1.1) [3]

[IepBrie 3 rpymnnbl TMMaHOB U3BECTHBI Kak A30BCKHUE, a TUMaHbI 4 TpyIbl, 3aHUMarone TaMmaHCKui
MOJTyOCTPOB, Ha3biBatoT YepHoMopckuMu [8]. C A30BCKMM MOpEM JIMMaHBI CBSI3aHBI C Pa3sHOOOPa3HBIMU
MIPOTOKaMH — THUpJIaMH, KOTOPBIX HacuuThiBaloT 10. BHYTpH nenbThl TUMaHbBI CBA3aHBI C PEKOM epHUKaMH,
MpoToKaMu M KaHanamu. B nenbre p. KyOanu Haxomgurcst ycTheBask THAPOMETEOPOJIOTHUECKAsT CTAHLIUS —
Kyb6anckas (YI'MC — Kybanckas, . Tempiok).

UccnenoBanne muMaHoB Havanoch ¢ 1911 ., kpome 3Toro0, B JIenbTe GYHKIUOHUPYIOT 4 03€pHBIX TIOCTA
(1. Kypuanckwuii), 3 mocta B rupnax numanoB (Kypuanckom, HoBokypuanckom n KynmnkoBckoMm), a Takke
03epHas UCTapuTellbHasi CTaHIMs. B pa3Hble rofbl KOJIMYEeCTBO THAPOIIOCTOB B JieNbTe Kosebanoch ot 30 B
1930 r. 10 4 B HacTosee Bpemsi. KomuuecTBo TMMaHOB 3a MEpHOA HAOIIOIEHUH CYIIECTBEHHO MEHSUIOCH.
A.N. Anekcanapos [1] roBopurt o 295 numanax, a yepe3 50 jer C.K. Tpoutkuii [6] npusomut uudpy 240.

B nauane XXI B. B nenpre Kybanu HacUUTHIBaIOTCS:

a) JINMaHOB C TUTOIAAbI0 <1 kM? 190 equau;

0) IMMaHOB € MIOMABIO0 >5 KM? 36 eIMHHUIL;

B) JUMaHOB C IUIOMAa kL0 >10 kM2 17 euHuIL

[Ipu n3yueHnn 03epHBIX BOJIOEMOB OBLIH OIIPEIeNICHbI YUCIOBBIE MOP(POMETPHUECKIE XapaKTEPUCTHKU
JUMaHOB B KOJIMYECTBE 65 1 MpeICTaBICHbI KOJINYECTBEHHBIE ITOKA3aTeNH, BKIItoYas JuHy aumana (L, kM),
mmpuny (B, km), cpenntoto rimyouny (hep, M) u np. [6]. dns npumMepa npuBeeHbl pacCUUTAHHBIC BEINYUHEI

aust rpynbl KynukoBo-Kypuyanckux muMaHoB (Tadin. 2).

Ta6mumna 2 — Mopdomerprueckue xapakrepuctuku KynnkoBo-Kypuanckux numanos [3]

- < < o
o = = =¢ O0bem Cp. romoBas
H =i =2 5 2 =% 100
a3BaHUC JIMMAHOB = £ gz © g g 130)1},1é aMIUTATY/1a
¢ = = é M YPOBHS, M
1. Kypuanckuit 16,5 38/70 1.6/1.9 62.0 96.0 0.8
n. I'opbkuit 3,0 1,1/4.5 1.2/1.2 3,2 4.0 0.6
1. Kynukockuii 3,8 1.3/2.7 1.0/1.55 51 54 0.7
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o %ﬁ %ﬁ 5 O0beM Cp. romoBast
Hazsanue numanos E g & g 8 = g s Bogel, 10° aMILIUTY/a
S Shlla =% S 3
= = o Eﬁ M YPOBHSA, M
1. BamrroBoi 6,1 1.5/1.5 1.2/0.35 9.3 11.0 0.7
1. banmsacaueBckmit 4,0 0.9/1.6 1.0/1.15 3.4 3.4 0.5
1. JloHyakoB 34 0.6/1.2 1.1/1.3 2,1 2.2 0.6
1. OpABIHCKUH 3,9 1.3/1.6 1.0/1.2 4.0 4.2 0.6
1. I'pymanbiii 5,0 1.3/1.8 1.0/1.2 6.4 6.4 0.5
1. M.I'pymanslii 1,8 0.9/1.7 1.0/1.1 1.7 1.7 0.5
1. YeMOpycHeBCKHit 1,6 0.8/1.0 1.0/1.15 1.2 1.2 0.45
1. Jlonrui 2,5 0.3/0.4 1.0/1.15 1.3 13 0.5
1. 2-it Kpusoii 14 0.8/0.8 0.9/1.4 1.1 1.2 0.5
1. 3-it Kpusoii 2,0 0.8/1.4 1.1/1.55 1.6 18 0.5
1. Cnagkuit 2,6 0.9/14 0.8/1.1 2.4 19 0.6
1. 2-i1 BoiickoBoit 11,0 1.4/2.5 0.0/1 15.7 16.0 0.6

* I'myOuHa: B YMCINTENE CPEeHss, B 3HAMEHATeJle MaKCUMalbHas

Ilpu onpeneneHnu MOPPOMETPUUECKUX IOKazareneld JUMaHOB pabOTHl MPOBOAMIINCH II0
tororpadudeckuM kapram Mactrada 1:25000, 1:100000, 1:200000.

Hnst u3mepenus: ypoBHer Bonbl (YB) B tnManax ObUT UCIIONIB30BaH PENPE3CHTATUBHBIA BOJOEM — JI.
Kypuanckuii. OH ObuT BEIOpaH, TOTOMY YTO 37I€Ch IPOU3BOJIUTCS BECh KOMILJIEKC THAPOMETEOPOIOTHYECKUX
pabot, HaumHas ¢ 1968 r., T.e. bomee 50 ner.dyns aHamM3a MHOTOJIETHUX M3MEHEHUH YPOBHEH W TLTOIIACH
JMMAaHOB 32 MIePHO/I UHCTPYMEHTaNbHBIX Ha0moaenni (1968-2018 rr.) ObL1 HCIIOIB30BaH CUCTEMHBIH MMOAXO,
BKJTFOUAIOMINA HMCTOPUYECKHI, MATEeMATHYECKHH ¥ KapTOorpauuecKhié METOABI, a TaKKe NPUMEHSIICST
JUCTAHLIMOHHBIN METO/ C HCTIOJIb30BaHUEM THIpoMeTeopoioruueckux Marepuanos (YI'MC —r. Temprok) u
Meteoctanimii (r. CrnaBsiHcka-Ha-KyOanu, Temproka u IIpumopcko-AxTapcka), KpoMme 3TOro, ObLI
UCIIOJIb30BaH IKCIEIUIMOHHBI MeTo/[4], B KOTOPOM, Hapsiay C HAyYHbIMH COTPYAHHKaMH Y CThEBOM
CTaHIMH, IPUHUMAJIH Y4acTHE U CTYIEHTHI reorpaduueckoro ¢axyiapreta KybaHCKOro rocyapcTBeHHOTO
YHUBEPCUTETA B JIETHHE CE30HKI Ha yueOHO-1oeBbIX mpakTrkax ¢ 2010 mo 2018 rr.

Crnemuduyaocts MOpGOJIOrHU JUMAHOB OOYCIIOBJIEHA WX TE€HE3MCOM M WIPACT BAaXKHYIO POJIb B
(hopMHpOBaHUM THUAPOJIOTHYECKOTO PEKUMA, ONpEAeiss, KaKk BpeMEHHbIE M3MEHEHHUsl YPOBHEW ILIONIaJeH
JIMMaHOB, TaK W WX BOJIIONHIO B 1esoM (puc. 2, 3) [3].

Pucynok 2 — Kpussie noBropsiemocty (4acToTsl) (1) 1 mpogomkuTensHOCTH (00eciedeHHOCTH) (2) ypOoBHS
BoJbI B J1. Kypuanckoro —r. Temprok 3a 1966-2018 rr. [8]

C 1930-x rr. miomaap OTAENbHBIX JMMAaHOB CTajla yMEHbIIAThCSA (IuMaHbl LleHTpanapbHON TPYIIIBI
cokparwiuck Ha 42%, UepHoeproBcko-CnaakoBckoir — 30%, Kymukosckoit rpymmsl — 33%). Hanbomnbiee
COKpallleHHEe IUIOIAAeH NPOU30IUIO B JIMMaHaX, MUTAIOIIUXCS COPOCOBBIMH BOJAMH C PHUCOBBIX CHCTEM
(Kypuanckwii, BoiickoBoii numansr). HamMeHbliee COKpaimieHHE MPOUCXOOUT B JMMAaHAaX, IMHATAIOIIIXCS
peuHbME Bogamu. OnpesieneHa 3aBUCUMOCTB, IIPH KOTOPOi! NMOBBILIEHNE ypoBHEN TuMaHoB Ha 0,1 M Bezer k
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YBEIMYEHUIO TUIOMAAH BOJHOTO 3epkana Ha 60-90 kM?, 4yTo Hamboyee XapaKTEpHO I TPynn AXTapcko-

I'puBenckux u KymukoBo-Kypuanckux numaHoB [7].
HM

251 B “L
X

0,5

1966 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2018

MHUA TPENRA an

0" nocra-1326.C

Pucynok 3 — Cpenarie MecstuHble YpoBHH BOIbI B J1. Kypuanckuii r. Temprok (1966-2017 rr.) [8]

Ipennoxxenusi. 1. Jlumansl nensTsl p. KyOaHu [OODKHBI OpraHMYecKH BOHMCAThCS B OBICTPO
paciMpsIomuics peKpealuoHHO-TypucTcKuil kommieke KpacHogapckoro kpas. B HacTosiee Bpems TMMaHbl
KaK PEKpPEallMOHHBIE YIOAbs HEIOCTATOYHO HCIIOIB3YIOTCS, HMOITOMY LIE€JIECO00pa3HO OPraHU30BaTh DAL
KOJIBLIEBBIX BOAHBIX MAPIIPYTOB C MIOKa30M YHUKAJIbHBIX J€IbTOBO-IIABHEBBIX JIAaHAIIA()TOB, OpraHu3anueit
CHIOPTUBHOHN PHIOHOH JIOBJIH Ha CYIIECTBYIOIMX 0a3aX, paclONI0KEHHBIX B OXOTHUYBHX XO3SHCTBAaX JENbTHI.

2. B ocobo oxpansiemyro npupoaHyto tepputopuio «/lenpra p. Kybanb» 1emnecoo0pa3Ho BKIIOYUTH
nuMaHbl TaMaHCKOTO MOyOCTpOBa M JIMMaHbI, PAcIioIOKEeHHBIE B IenbTax pek beiicyr, Es, Uenbac.

3. Heob6xoammo pa3paboTars Ki1accu(hUKANUOHHYIO CXEMY IO PEKPEalnOHHBIM OCOOCHHOCTSIM JIENTBTHI
p. Ky6anmu.
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COBPEMEHHBIE JIAHAIIA®TBHI TEPPUTOPUU EJIBIIOBCKOI'O
MYHULIMIAJBHOI'O PAMOHA AJITAUCKOI'O KPASI

A.Il Onvgpepm
Anmatickuti 2ocyoapcmeennbiil ynusepcumem, 2. bapuayn, Poccus

Annomayus: B craTthe paccMOTpeHa CTPYKTypa JlaH madToB ENBIIOBCKOr0 MyHUITUNIAIEHOTO palioHa
Anraiickoro kpas. CelIbCKOXO3SIICTBEHHOE TIPOM3BOJICTBO OKa3blBACT BIMSHUE Ha JaHAMAPTHOS
pa3zHOO0pa3ue CTEMHBIX PETHOHOB, TEM CaMbIM OMpeneNss GOopMUpPOBaHHUE HKOJIOTHIECKON cpenbl. V3yunB
CTPYKTYPY 3€MeIlb CEIbCKOXO3SHCTBEHHOTO HAa3HAYCHUS M aHTPOIOTEHHOE BO3ACHCTBHE, MOXHO CIEHaTh
BBIBO/I, YTO B OOJIbINICH CTEIICHU MPEOoOPa30BAHUIO MOIBEPKEHBI PABHUHHBIC U IOWMEHHBIC YYaCTKH.

Kurouesvie cnosa: CtpykTypa nanamadTos, Jieca, aHTPOIIOTEHHOE BO3IEHCTBHE.

MODERN LANDSCAPES OF THE TERRITORY OF YELTSOVSK MUNICIPAL
DISTRICT OF ALTAI REGION

A.P. Olfert
Altai State University, Barnaul, Russia

Abstract. The article considers the landscape structure of the Yeltsovsky municipal region of the Altai
Territory. Agricultural production affects the landscape diversity of the steppe regions, thereby determining
the formation of the ecological environment. Having studied the structure of agricultural land and the
anthropogenic impact, we can conclude that the plains and floodplains are more susceptible to transformation.

Keywords: The structure of landscapes, forests, anthropogenic impact.

EnpuoBckuil MyHULUTIATBHBIA paliOH PacoJIOKEH B BOCTOYHOM YacT ANTaCKOro Kpasi, B IPEArOphax
Canaupckoro kpska. Ero miomas cocrabisier 2165 km?, 60% OT 3TOi IO 3aHATHI JIECOM.

Kinumar xapakrtepusyercs MOPO3HOM 3MMOKM W KapkuM JeroM. CpenHsisi TemiepaTypa 3UMOMU
coctasisieT -17 °C, nmerom gocturaet +18,4 °C. CpeaHsisi BRICOTa CHEXKHOT'O IMMOKPOBA 55 CM., MaKCUMaIbHAsI
— 120- 150 cm. I'omoBas cymma atMocdepHbix ocankoB 496 mm. [logoO0HOE COOTHOIIIEHUE TETia U BIaru
BechbMa 0J1aronpusATHO AJIsl HPOU3PACTAHUS JIECHOM pacTUTENbHOCTH. TpaBSHUCTHIE PACTEHHS JIECOB SIBIISIOTCS
LIEHHBIM PACTUTENBHBIM CBIpbeM JUIsl  (apMalleBTUYECKOW (JIEKapCTBEHHbIE TpPaBbl) W  MHIICBON
MPOMBIIIJICHHOCTH (SICOJIBI, TAIOPOTHHUK, YepeMIla U J1p.). B paiione Benercs 3aroToBKa A€JI0BOM IPEBECHHBI.
Ha Tteppuropun paiioHa pacroyioKeH TOCYJApPCTBEHHBIM INPUPOJHBIN KOMIUIEKCHBIA 3aKa3HHK KpPaeBOTO
3HaueHus1 «EJBIIOBCKUIT», B KOTOPOM COXPaHSIOTCS LIEHHBIE MPUPOJHBIE KOMIUIEKCH M 00BbeKkThl. Ha ero
TEPPUTOPHH OTPAHUYUBAIOTCS TOJIBKO HEKOTOPBIE BUABI XO3SHCTBEHHON AEATEILHOCTH.

Mo pusuKo-reorpaduuecKOMy MOTOKEHHUIO TEPPUTOPHSI OTHOCUTCS K AnTae-CasiHCKO# TOpHOH CTpaHe,
Kysneuko-Canaupckoit oonactu, Canaupckoit npoBuHIMH, [Ipencananpckoii noanposuHuuy [1].

3HaYNTENbHbIE YYaCTKU pailoHa 3aHATHI TOJIOTO-YBAJIMCTHIMHM PACUJICHEHHBIMH IOBEPXHOCTSMHU C
OCHHOBO-TTUXTOBBIMHU 3aKyCTapPEHHBIMH BEICOKOTPABHBIMU JIECAMH Ha TOPHOJIECHBIX TITYOOKO OTOA30IEHHBIX
MOYBax MM 0EPe30BO-OCHHOBBIMH C IPUMECHIO COCHBI M MTUXTHI TPABSIHBIMU JIECAMH Ha TOPHOJIECHBIX CEPBIX
MOYBaXx.

[loBcemecTHO BCTpedaroTCs pPEUYHBIE JOJIMHBI C Pa3HOTPABHO-3JAKOBBIMH M OCOKOBO-3J1aKOBBIMHU
3200JI04E€HHBIMH JIyTaMH B COYETaHUH C APEBECHO-KYCTAPHUKOBBIMH 3apOCIISIMH Ha aJUTIOBUAIIBHBIX JIYTOBBIX,
JNYrOBO-OOJIOTHCTHIX ~ TOYBaX HMIM €  OEpe30BBIMH,  €II0BO-O0EpE30BBIMH,  OCOKOBO-BEHHHKOBBIMU
3200J104€HHBIMH JiecaMH Ha TOP(SHO-TIEEBIX U MEPErHONHO-TICEBbIX OYBAX.

Ha mecTe BBIpyOOK pa3HBIX JIET Ha YBAJIHCTHIX U XOJIMHICTO-YBAIHUCTHIX PACUICHEHHBIX TTOBEPXHOCTSIX
MIPOM3PACTAIOT OCHHOBO-0EPE30BbIe BHICOKOTPABHEIE JIeCa B COUETAHUH CO 371aKOBO-Pa3HOTPABHBIMU JTyI'aMu
Ha TEMHO-CEpBIX JIECHBIX MOYBaxX. B JH0ONMHAX KPYIHBIX PEK Ha TEPPACOBBIX MOBEPXHOCTAX IMPOU3PACTAIOT
OCHHOBO-0€pE30BbIE OCOKOBBIE M OCOKOBO-BEHHUKOBBIE 3a00JIOYEHHBIE Jieca Ha TOP(SIHO-TIEEBBIX U
MEeperHoiHo-TneeBbIX NouBax. [1o nonmuHaM MamnbIX pek ¥ B HOHMax MpeodiagaeT JiyroBas pacTUTEIILHOCTb, a
Takke OOJOTHO-JIECHBIE 3apociii ¢ Oepe30BHIMH M €IOBO-0€pPE30BBIMU  OCOKOBO-BEHHHKOBBIMHU
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3a00/10ueHHBIMU JiecaMd. Ha ceBepo-BOCTOKE paiioHa COXPaHHJICS HEOOJIBIION y4acTOK JaHAmagpTOB C
OCHHOBO-TIMXTOBBIMH BBICOKOTPAaBHBIMHU (U€PHEBBIMH) JIECAMHU.

B nawHA
3a1exb
B CEeHOKOCbI

B nactbuwa

Pucynok 1 — CTpykTypa ceabCKOX035HCTBEHHBIX 3eMeNb EnbIloBcKOro paliona, ra

B 3amagHOW wWacTtm paifoHa mpeoONamarOT JIECOCTEMHBIE XOJIMHCTO-YBaIUCTBIE 3JPO3HOHHO-
JNeHyJallMOHHbIE IIOKOJIbHBIE MPEArOpHble PaBHUHBI C Pa3sHOTPABHO-3JIAKOBBIMM JYraMH U JIECO-IYTOBO-
CTEISIMU M XOJIMHCTO-YBaJIHMCThIE SPO3MOHHO-ICHYAALMOHHbIE [IOKOJIbHBIE IPEATOPHBIE PaBHUHBI ¢ 0000BO-
Pa3HOTPaBHO-3IaKOBBIMH OCTENCHEHHBIMH JIyraMH. OTH TEPPUTOPUU MPEACTaBIAIOT co0O0i IIeHHBIE
CEJIbCKOXO3SIMICTBEHHBIE YTOAbSI.

[To oduimanbHEIM JaHHBIM CHCTEMBI MOHUTOPUHTa MUHICTEPCTBA CEIBCKOTO X03AHCTBA AJITalCKOTO
Kpasi, o0Ias Mmiomagb 3eMeNb CebCKOXO03IHCTBEHHOTO Ha3Ha4YeHusi coctaBiseT 85067 ra, B TOM 4HCIIE,
narmas 14923 ra, 3anexuHsie 3emin 23497 ra, ceHokochl 2165 ra u mactomma 24990 ra (puc. 1). CormacHo
JAaHHBIM ANTalikpaiicTara, eXerogHo Bo3zaenbIiBaeTcs nmamrHs miomanasio 13000 ra, yto cocraBuser 6% oOT
oO1I1ei mIoIaau Bcero paiiona [2;3].

CenpCKoX03sHUCTBEHHOE TIPOU3BOJICTBO (POPMHUPYET OKPYXKAIOIIYIO cpexy. B Tabnwie 1 mpencTaBieHs!
PE3YIbTAThl CUCTEMATU3AINU AHTPOIIOTCHHOI'O BO3)Z[eI\/'ICTBI/IH Ha .HaHI[H_[a(bTBI paﬁOHa HUCCIICAJOBAaHHA.

Tabmuna 1 - Knaccudukanmst aHTponoreHHBIX BO3JEHCTBUN Ha TaHAIAPTH TEPPUTOPUN EIBIIOBCKOTO
paiioHa Anrtaiickoro Kpas

Knaccbl aHTPOnoreHHoro Buapl aHTPONOreHHOT 0 .
. . HcTounnky Bo3aelcTBHS
BO3/eicTBHSA BO3/AeiicTBHSA
IIpomsinieHHOE W3bsarue BemecTna, [Ipeanpusrus nuieBox,
XHMHYECKOE BO3JCHUCTBHE, TOPHOI00BIBAIOIEH TPOMBIIIJICHHOCTH H
BBIOPOCHI KOTEJIBHBIX U JIp. 3JIEKTPOIHEPTETUKH
CenpCcKOX03iCTBEHHOE Pacmamka 3emens (1oJieBoit), CeHOKoOIIIEHHE, TacTOMIIA, IO, Cabl,
BHECEHUE YAOOpEeHUH U YKUBOTHOBOTYECKHE (hepMBI
MECTUIUAOB. I1acTOMIIHEIA,
>KMBOTHOBOJYECKUH,
CaJIOBBII
CennrebHOE YKunast 1 mpon3BOICTBEHHAS HacenenHsie MyHKTHI C )KUAIBIMHA,
3aCcTpoiika TEPPUTOPHH MPOW3BOACTBEHHBIMH ITOMEIICHUSIMHA U
HHPPACTPYKTYPHBIMH OOBEKTaMU
Jlecoxo3sicTBEHHOE BripyOka necoB, BEIBOJT Jleco3arorapnuBaromue 1
JIECOB, JIECHBIE TTOXKaPHI. neconepepadbaThIBAIONINE TIPEIITPUSTUS
Bonoxo3siicTBeHHOE W3bsaTre Box 7151 OBITOBBIX U Bono3abopki, 04UCTHBIE COOPYKEHHUS,
MIPOW3BOJACTBEHHBIX HYXKI, IUISDKA
BBIOPOCHI CTOYHBIX BOJ] OT
MpEeIPUATHH,
pEeKpealroHHOE 3arpsi3HeHUE
BOJ,
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Kaaccsl aHTpOnoreHHoro Bujapl aHTPONIOreHHOT 0 .
HcTOoYHNKH BO3AeHCTBHSA

BO3AeiicTBUS BO3/eiicTBUS
Tpancnoptabie (MHXEHEPHO- JIBmwkeHre 1 BEIOPOCHI ABTOIOpOTH Pa3TUIHON KaTEeTrOPHH,
UHPPACTPYKTYPHBIC) ABTOTPAHCIIOPTA, JIUHUH JJICKTPOIIePE1adr, BOIOTIPOBO/IBI

TPAHCTIOPTUPOBKA TOTLTUBA.
CTpOHTENBECTBO JOPOT, OTIOP
JIDII, MOCTOB, HACKIIICH,
KapbepoB
Pexpeanmionnbie 3arps3HeHNs OBITOBBIMH [Ipenmpusarus chepsl TypruzMa
OTXO0JIaMHU TEPPUTOPHUH H TIP.

Kaxxnprit m3 BHIOB BO3ICHCTBUSA TPUBEI K HW3MCHEHHIO CBOMCTB COBPEMEHHBIX JIaHAIIA(TOB.
CenbCKOXO35ICTBEHHOE  BO3/CHCTBHE  CONPOBOXKIAETCS  YMEHBIIEHHEM BHIOBOTO  pa3HOOOpas3us,
U3MEHEHHEM MHUKPOKIMMATHYECKHX YCJIOBUH, 3arpsA3HEHHEM IOBEPXHOCTHBIX BOJ, 0Opa3oBaHHEM
AHTPOITOTCHHBIX (PopM MHUKpopenbeda, H3MEHEHHEM T'€OXUMUIECKOTO (OHA ITOUB, IPO3UCH M medsaiueit
noyB. CenuteOHOE BO3JCHCTBUEC NPUBOJAUT K YACTUUHOMY YHUUYTOXKCHHUIO HMJIM K TIOJHOW 3aMeHa
PaCTUTEIHHOTO TTOKPOBA, OKYJIBTYPUBAHHUIO TOYB, CO3/IAaHUIO HOBOTO MHUKPOKIMMATa M 3arpS3HEHHUI0 BCEX
KOMIIOHEHTOB cpejibl. Jlecoxo3siiicTBeHHOE BO3/ICHCTBHE MPHUBEJIO K 3aMEIICHHUIO YSPHEBBIX JIECOB OCHHOBO-
0epe30BbIMU U OEPEe30BO-OCHHOBBIMHU COOOIIECTBAMH, 3aHUMAIOIIMMHU TY K€ IKOJIOTUYECKYIO HHUILY, YTO H
JIUTIOBBIE JIeca. DTOT BHJ BO3ICHCTBUS COMTPOBOKIACTCS CTPOUTEIHCTBOM JOPOT U yUAIIEHHUEM IT0XKAPOB.

JlokanpHO TposBIsONIeecs cenuTeOHOEe BO3ACHCTBHE B COUYCTAHWM C BOJOXO3SHCTBEHHBIM U
TPAHCIIOPTHBIM BUJAMH TPUBOIUT K HambOoiee TIyOOKOW TpaHC(OpPMAIMH CTPYKTYPHl TMPHPOIHBIX
maHAmadTOB.

AHanM3upys CTEICHb aHTPONOICHHOTO M3MEHEHUs JaHaadToB TeppuTopun EnbIIOBCKOTO paiioHa,
OBUIO BBIABIEHO, YTO BHICIIAS CTENEHb AHTPONOTEHHON MPeoO0pa3oBaHHOCTH OTMEUYAeTCs Ha XOJIMHCTO-
YBAJIHCTBIX 3PO3UOHHO-ACHYJAIIMOHHBIX MOKOJBbHO-TIPEATOPHBIX paBHUHAX C MOJICBBIMHA HaHI[H.[a(l)TaMI/I Hu Ha
y4acTKax IMOWMEHHBIX CYNeCUaHO-CYTJIMHUCTBIX Teppac, 3aHATHIX TOJ IOCENICHUS C MPOMBIIIICHHBIMA
MIPEAMPUSTHIMHU.

B 6HI/I3KOM K CCTCCTBECHHOMY COCTOSHHIO HaXOIAATCA OCHUHOBO-IIMXTOBBIC BBICOKOTpPABHLIC Ji€Ca,
Oepe3oBbie U €0BO-Oepe30BhIe Jieca U 3a00JI0UEHHBIE JIyTa, TaK KaK PaclioyararoTcsl B TPYAHOMOCTYITHBIX
paiioHax.
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JIMHAMUWKA XAPAKTEPUCTUK CHEXKHOI'O ITOKPOBA B JIAHAIA®TAX
BACCEVHA PEKU BACAHJAHWKA

A.U. Ilempos, H.C. Esceesa M.A. Kawupo, A.C. Bammanosa, A.B. Xon, O.B. bezeodosa, A.A. A6Oyanun,
E.A. Kupuuenko
Hayuonanvuwiii uccnedosamenvcxuii Tomckuii 2cocyoapcmeenusiii ynusepcumem, 2. Tomck, Poccus

Annomayus. B pabote 1o TaHHBIM €KETOJHBIX MOJEBBIX U3MEPEHUH CHEXXHOTO MoKpoBa ¢ 1988 mo 2019
IT. B Oacceiine p. bacanaaiika paccMOTpeHa AMHAMHKA OCHOBHBIX €0 XapaKTEPUCTHK (TOJIIMHBI, INIOTHOCTH
U CHEro3amacoB). B psymax OCHOBHBIX XapaKTepHCTHK B MHOTOJETHEM pa3pe3e HaOII0[aeTcsi TeHACHIUS
yBEJIMUYCHHS 3HAYCHHUI TOJIIMHBI M CHEro3aroca Ha MoJIeBbIX pacliaXxaHHbIX ydacTkax. B MHoronetHem psmy
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3HAYEHHUH CHE)XHOTO TIOKPOBa, M3MEPEHHOTO B KEIPOBOM JieCy, HabIrogaeTcss He3HAUNTEIbHOE YMEHBIIICHHE.
Kurouesvie cnosa: CHer, 3amachl BOJbI B CHEKHOM MTOKPOBE, MJIOTHOCTH CHETa, THHAMHKA.

DYNAMICS OF CHARACTERISTICS OF SNOW COVER IN THE LANDSCAPES OF
THE BASIN OF BASANDAYKA RIVER

A.l. Petrov, N.S. Evseeva, M.A. Kashiro, A.S. Batmanova, A.V. Khon, O.V. Bezgodova, A.A. Abdullin, E.A.
Kirichenko
National research Tomsk state University, Tomsk, Russia

Abstract. Based on data from annual field measurements of snow cover from 1988 to 2019 in the
Basandaika river basin, the dynamics of its main characteristics (thickness, density, and snow reserves) is
considered. In the series of main characteristics in the long-term section, there is a tendency to increase the
values of thickness and snow cover in the field plowed areas. In the long-term range of snow cover values
measured in the cedar forest, there is a slight decrease.

Keywords: Snow, water reserves in the snow cover, snow density, dynamics.

BBenenue. B HacTosIIee BpeMsT OCHOBHBIE XapaKTEPUCTUKN CHEXKHOTO IIOKPOBA (TOJIIIMHA, TIOTHOCTS,
CHerorosamnac) TeppuTOpuil M OaccelHOB peK OICHMBAIOTCA IO JaHHBIM MeTeocTaHIMi Pocruapomera c
MIPUBIICYCHUEM KOCMHYECKOW HWHQOpPMAMA O JIWHAMHUKE 3aCHEeXEHHOCTH Tepputopun. Ha ceromus
OIMyOJIUKOBAHO HEMajo paboT 00 M3MCHCHUM Pa3jIMyYHBIX XapaKTEPUCTUK CHEXHOro mokpoBa CeBepHOM
EBpasuu [1; 2; 3], 1 Bce 3TO CBS3aHO ¢ MPOOJIEMaMU TJI00aIbHOTO U3MEHEHMSI KIIMMATa U OKPYKAFOIIEH CPEIbI.

Pemenne yka3aHHOW mpoOIeMBl BO3MOXKHO HAa OCHOBE [AHHBIX MHOTOJETHHX CTallMOHAPHBIX
HAONIONEHU 32 OCHOBHBIMH XapakTepucThkamu cHexHoro mokpoBa (CII), ocobeHHO Ha ypoBHe
MUKpOMacIiTada, Ha perpe3eHTaTUBHBIX IUIOMAAKaX B Pa3INYHBIX JaHAa(TaX pa3HbIX MPUPOIHBIX 30H.

N3yueHue CHEXHOro MOKpOBa Ha TEppUTOpuHU cTanuoHapa JlydanoBo mpoBogutcs ¢ 1988 r. u mo
HacTosimee BpeMs. Ha ocHoBe naHmmadTHO-MapIIpYTHBIX CHETOMEPHBIX CBHEMOK B MHKpomaciuTadbe
M3MepsUTHCh OCHOBHBIE xapakrepuctuku CII (TommuHa, MIOTHOCTH) B TMpEeNax pPa3HBIX YPOUMII: IIOJe,
KEeJIPOBBIi1 Jiec, OJISHBI B Jiecy, y Jiecorooc u ap. Ilnomaas crannonapa JlyuanoBo, pacrnonoxenHoro B 20
KM 10ro-BocTouHee I. ToMcka B Mexaypeube pek bacannaiiku u Tomu, okomno 100 ra.

B pabore omnpezneneHbl OIEHKH MapaMeTPOB KPUBBIX PACIIpeleieHnli OCHOBHBIX xapakrepuctuk CII
(TONIIMHBI, TNIOTHOCTH U CHETo3araca).

Ananu3 psnoB HaOmoneHuid ocHOBHBIX xapakrepuctuk CII 3a 1988-2019 rr. mo3Bosmi MOIy4HTh
CIIEYIOIINE Pe3yNIbTaThI:

1. 3a mepuoxa Habmoaenuii ¢ 1988 mo 2019 rr. MHOTOCHEKHBIMH, MPEBLINIAOIIUMHA TI0 TOJIIHMHE U
CHeros3aracaMm CpeJHEMHOTOJIeTHee 3HadeHwe Obutu, 3uMmbl: 2007, 2010, 2013, 2015 u 2017 rr, a
MaJIOCHEXKHBIMHU — 3UMBL: 1990, 1996 1 2012 rr. TommuHa CHEXKHOTO TTIOKPOBA B KEIPOBOM JIECY, B CPEITHEM,
32 MHOTOJIETHHI TIEPHOJT COCTaBMIIA 58 CM; JIJIsl pacTiaxaHHbBIX TOJIeH (IJ1s1 CKIIOHOB F0XKHOW 3KCIIO3HUIINN) — 53
CM U (JUIsl CKJIOHOB CeBEpHOM sKkcro3uiun) — 57 cM. CpeHeKBaApaTHUECKUE OIUOKN CPETHEMHOTOJIETHUX
3HAYeHHUH PsI0B TONIMHBI U cHero3anaca CII He npeBsimaet 6% (Tabm. 1).

Tabmuma 1 — OnieHKN mapaMeTpoB KPUBBIX pacHpeiesieHHil TONIINHBI, ITIOTHOCTH M CHEro3araca,
ompeiesieHHBIe TT0 MaTepranaM HabmoaeHui 3a mepuoa ¢ 1988 — 2019 rr.

Xapaxkre- Cpenne-
KitoueBbie yuacTku — PUCTHKHU MHOTO 5. % c Soc\,, Cs (1)
ypouutia CHEXHOTO JIeTHUE Yo
IMOKpOBa 3HAYCHUS
Hep, cM 58 3,10 0,17 13,1 -1,0 0,09
Kenpogsrii nec P op, T/eM® 0,21 1,33 0,07 12,9 -0,49 -0,02
S ¢p, MM 124 3,65 0,20 13,2 | -0,65 -0,14
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Xapaxre- Cpenne-
KiroueBble YJaCTKH — | PUCTHKH MHOTO 5. % C, 6(;:\,, Cs (1)
ypounmia CHEXXHOTO | IJleTHHE %
TIOKpOBA | 3HAYEHHS
I Hep, cM 53 4,19 0,22 13.2 0.23 -0,27
one (MaMmHs) CKAOH 1= "0 5057 [ o04 | 041 | 130 | 0.09 | 0,03
FOKHOM IKCTIO3HITHH
S ¢p, MM 142 4,87 0,27 134 | -0.38 -0,12
I Hep, cM 57 5.29 0,29 134 | -0.73 0,25
one (MAMHA) CIOH 777 0,27 195 | 011 | 13,0 | -0.08 | 0,19
CEBEPHOM IKCTIO3UIUN
S opy MM 153 5.70 0,31 135 | -0.94 0,22
PacnaxanHasi J0KOMHA Hep, oM 39 5.89 032 | 136 | 0,24 0,02
CKJIOH IOJKHOM P op, T/CM® 0,27 1.71 0,09 13.0 -0,29 0,03
9KCITO3HINHU S opy MM 104 5.69 0,31 135 0,14 0,06

Tpumeuanue: Hep,— CpeHAS TONMIMHA CHEKHOTO MOKPOBA B CM; Pep— CPEAHEMHOTOJIETHSS IUIOTHOCTH CHera, r/cM’; S
Cp — cpeiHeMHOTOJIeTHUIT cHero3anac, MM; CV 1 CS — k03¢ GHLMeHT Bapuallii 1 aCHMMETPHH PSIIOB 3HAYCHU:
TOJIIIMHBL, IJIOTHOCTH U CHero3amnaca;, (1) — ko3 duieHT aBToperpeccuu B psaax: TONIIUHBI, IUIOTHOCTH U
CHerosarmaca

Ha r0o’xHOM CKIIOHE TallTHU OTYETIMBO BBIPAXKEH MaJbIi MOJIEBOW BOAOCOOp ILIOMAARI0 OKoJo 8 Ta. B
ero mpenenax cpenHemMHoroietHas ToimuHa CII 3a 32-netHuit mepuox cocraBuna 39 cwm, T.e. B 1,5 pasza
MEHBIIIE, YeM B KEIPOBOM JIECY.

Koaddunuentsl Bapuanuu psgo Tonmuubl CIT xomeOmores B mpenenax ot 0,19 mo 0,30, a ux
CpeAHEeKBaJpaTHYeCKUe OMMOKHU cocTaBuiu 3 - 13%.

2. IImotrocth CII Takke pasnuyaercs: CpelHEMHOrOJIETHEE 3HaYeHHE B KeIpoBoM Jiecy paBHO 0,21
r/cM3, a Ha pacnaxaHHbIX NoJsiX — 0,27 r/cM3; KOAQPUUIMEHT Bapualiy psijia MIIOTHOCTH HE3HAYUTEICH U
cocrasui 0,08 — 0,11.

3. Ha puc. 1 npuBenens! rpaduku nuHamuku ToimuHbl CI1 Ha 10)KHOM CKJIOHE (B MajioM TOJICBOM
BOZI0COOPE, PACIIOIOKEHHOIO B IIPE/Ieiiax pacnaxaHHOH JIokOuHbI). Ha 10xHOM ckitoHe mantHu tosuaa CIT
BapbUpPYET IO TO/IaM B 3HAUMTEbHBIX Ipenaenax ot 18 cm (1996 r.) o 67 cm (2010 1.), uro Ha 176 % OGomnbie
CpeIHEeMHOroJIeTHeH, paBHOU 39 cMm.

H,cm y =0,69x + 28
R2=0,28

m H,cm

i —— JlnHeltHan (H,cm)
I
N

Pucynok 1 — JluHaMuka TOJNIIMHBEI CHEXHOTO ITOKPOBa Ha MaJoM IoJIeBOM Bogocbope c. JIyyanoso 3a
1988- 2019 rr.
4. 3nauurenbHble kojeOanus TommuHbl CIT 3a 32-neTHuil nepuoj HAOMIONEHWH XapaKTepHBI JUIs
OTKPBITOTO TIIOJIEBOTO YYacTKa (CKJIOHA IOHOM OKCHO3MIMHM:), Tne MuHuMaibHas TtommumHa CII Ha
HABETPEHHBIX CKIIOHAX W MOBBINIEHUsX penbeda mamuu paBHa 0 cM (1990, 1991, 1992, 1996 rr.), a
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HanOosbmas cocraBmia 211 cm (1998 r.) y necormonoc, mpu cpeTHEMHOTOJIETHEH B 53 cM.

B xenpoBoMm necy mHanmenbias tonmunaa ClI, papaas 27 cM, HaOmonanack B 2012 r., 9T0, MpUMEPHO,
B 2,1 pa3a MeHbIIIe CPETHEMHOTOJICTHEH, a HanOobIrast, paBHas 71 cm, — B 2007 r., uto, npuMepHoO, B 1,2 paza
OompIie cpeaHeMHOTONIeTHEH, paBHON 58 cM. Ilpm cpaBHenmm manHbIx TommmHBI CII Ha pacmaxaHHBIX
MOJIEBBIX YYaCTKaX CEBEPHOTO M F03KHOTO CKJIOHOB (Tab. 1) otMedaeTcs, uyto B 70% ciy4aeB Ha pacraxaHHOM
noJie ceBepHo skcno3uiy TonmuHa CII Bellie, 4em Ha CKIOHAX MaIlHU F0KHON 3KCIIO3HUILIUH.

5. 3HauUTENBHBI Pa3INyUs B 3HAYCHUAX KOA(D(UIIMEHTOB BapHaIIH TOIIIMHEI CHEKHOTO TIOKPOBA IO
JmHe Mapuipyta. CpenHeMHOToJieTHee 3HaueHne KodpdunmenTa Bapuanuu Toamunabl CI1 B keapoBoM necy
paBuo 0,14, gaTo B 3-5 pa3 MeHbIIe KOYPPHUITMESHTOB N3MECHINBOCTH TOJIIWHBI HA TIOJEBBIX paclaxaHHBIX
y4acTKax ¢ pa3sHOM 3KCIO3ULUEN CKIIOHA.

Jist moseBbIX yyacTKOB (TAIIHs) HAaONIOAaeTcs sIBHAas 3aKOHOMEPHOCTh B AWHaMuKe Koadduuuenrta
Bapuanuu CII: B MamocHEeXHBIE 3UMBI KO3 GHUIIHEeHTH Bapuamu B 1,5 — 2,0 pa3a npeBBIIAlOT TaKOBEIE B
MHOTOCHEHbIE 3UMBI [2]. J[ns onHOpoAHO# B hr3HKO-TeorpaduueckoM OTHOLICHHH TEPPUTOPUH Pa3HHLA B
tomuHe CII ceBepHOTO W IOKHOTO CKJIOHOB CBSI3aHA KaK C JIKCIIO3WIWEH CKIOHA, TaK U C METEJEBBIM
MIEPEeHOCOM CHETa, 0COOCHHOCTAMU MUKpopebeda u cMeHoi arpodona. [3]. [TnotHocts CII 32 1988-2019 rr.
Ha MOJIEBBIX PACTaXaHHBIX YYaCTKaX TAKKe BBILIE, 4€M B KEIPOBOM Jiecy, U Bapbupyer ot 0,22 1o 0,31 r/cm®,
HaunGonpmme 3HaUeHNS IIOTHOCTH CHETa XapaKTepHBI I BO3BBIIIEHHBIX MECT Ha MAIllHe, T/ B KOHIIE 3UMBI
HabmromaeTcs HauMmeHnsblnas Tonmuaa CII, 3a cueT 3HaYUTENBHOTO YIUIOTHEHUSI CHETa B Pe3yJbTaTe BIHSHUS
METEJIEBOTO TIepeHOCca M eAUHWYHBIX OTTelesieil: B pa3pe3ax CHEKHOW TONIIM B OTHEIbHBIE TOIBI
HaOIF0JAOCH JT0 2-3 NMEASHBIX MTPOCIOEK.

[IpenBaputenbHO psAbI HAOMIOACHUH IPOBEPSUIMCH HA OHOPOJHOCTD MO MAapaMEeTPUIECKUM KPHTEPHUS
@umepa u Crpronenta npu 5% ypoBHE 3HAYMMOCTU. Psinbl HaOMOAEHUN MO yCIOBUSAM (OPMHUPOBAHUS
CHEYKHOTO MMOKpOBa 0JHOPOAHBL. KoadduuueHT Bapuanuy TOMMIMHBI CHEXKHOTO TIOKPOBa B KEJPOBOM JieCy,
oIpeieNieHHbIH 3a 32-netHuit nepuox, pasen 0,17, 310 B 1,3 — 1,9 paza MeHbie k03 HUIHMEHTOB BapHalluH
tommuHb! ClI, onpeaeneHHpIX 3a TOT e MePHo Ha TOJEBBIX YYaCTKAX Pa3HOM SKCIIO3UINH CKIIOHOB.

Koadduuuent aBroxoppensiiun He3HaAYUTEICH, KpoMe KodpdunmenTa psaaa toamuasl CIT ans mons
FO’)KHOTO CKJIOHA, paBHOTO -0,27.

OTHOCUTENbHBIE CPETHEKBAAPATHUECKHE OMIMOKHA MapaMeTpOB KPUBBIX pacHpeesIeHUi TOJIIHHBI,
IJIOTHOCTH M CHEro3arnaca, onpezeneHHbIX 32 MHoroJieTHUH reproA (1988-2019 rr.) s KITOYeBBIX YIaCTKOB,
3aBHCAIIUE OT KOd(PQUIMEHTa BapHalMd W TPOJOJDKUTENFHOCTH psiaa HaONIOJCHWH, TPENCTaBICHBI B
(tabn. 1). Jnsg cpeaHeMHOroneTHuWX 3HadYeHud ommoOku coctapistor (1,33 —5,89%), oTHOCHTEIbHBIC
CpeIHEeKBaJpaTHIeCKHe OMMOKHN Kod((UIIMEeHTa Baprallii HaXOIATCS B peenax ot +13,6%.

[lomyuenHble TapaMeTpbl KPUBBIX pachpeneneHuii (tabn. 1) HMCHONB30BATUCH ISl ONpEIeIICHUS
o0ecrieYeHHBIX 3HaYeHUI OCHOBHBIX XapaKTEPUCTHK CHEXKHOTO MOKpoBa. Tak, st KeAPOBOTO Jieca TOJNIINHA
CII noBropsiemocThio oauH pa3 B 100 net paBHa 84 cM, Ui HamHU (CEBEPHOW M IOXKHOM SKCIO3UIMHN),
cooTtBeTcTBeHHO — 109 1 83 cm. CHeroszamac Toii ke TOBTOPAEMOCTH JJIsl KEIPOBOTO Jieca paBeH 188 mm, a
JUTS TIAITHA (CEBEPHON U FOXKHOM SKCIIO3UITNH ), COOTBETCTBEHHO — 285 1 250 MM.

Paznuums B TONIIWHE M TIOTHOCTH CKa3biBaloTCs U Ha cHero3amacax CII (puc. 2). Tak, B noxOnHe
(CKIJIOH FO’KHOM KCITO3UIINHN) 3a1achl BiIark B cHere u3MeHsutuch ot 10 MM (1999 1.) mo 161 mm (2010 1.), mpu
cpemHeM MHOToNeTHeM 3HadeHud B 105 mM. B keapoBoM siecy koneOaHUe CHEro3anacoB COCTaBMIIO OT 51 MM
(2012 1.) mo 156 mm (2007 1.) 3Hauenus kodhdUIMEHTa BapUaliK PJIOB CHerosanacoB konebmores ot 0,19
1o 0,30.

Ha monsix (CkioHax CeBEpHOU M FOXKHOW IKCIO3HIIAN) 3arachl BIATH B CHETE U3MEHSIOTCS OT 51 MM
(2012 1.) mo 205 mm (2010 r.), mpu cpemnem mHOTONETHEM 154 M 143 MM, COOTBETCTBEHHO. 3HAUCHHS
k03¢ (UIMEHTOB Bapuanuu Kojeoatores B quanasone ot 0,31 mo 0,62, npu cpennem MHorosetHem — 0,22 u
0,28, coorBerctBeHHO. DopmmpoBanne CII m ero cxox B pa3HBIX YPOYHIIAX BECHOW MMPOUCXOAUT
paszHoBpeMenHo: BHadaje CII cxomuT Ha CKIOHAX FOYKHOW 3KCIIO3WIIMH, TTOTOM — CEBEPHBIX, MO3IHEE — B
JENPECCUSIX U Y JIECOMNOJIOC U JHUILB 3aT€M B KEAPOBOM JIECY.
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Pucynok 2 — JluHamMuka cHero3amnaca B CHE)KHOM ITOKPOBE Ha MaJIOM TTOJIEBOM BOJIOCOODE C.
Jlyganoso 3a 1988-2019 rr.

BriBoabl. [IpoBeneHHbIe Hccae10BaHM TO3BOJIAIOT CAENATh CIEAYIOIINE BHIBOIBI:

1. 3a mocnexnue 32 roma no 60% ciaydaeB OTMEYAIUCh 3MMBbI, KOraa TonmmHa u cHero3amac CII
MPEBHIIIATN CPETHEMHOTOJIETHHE, T.€. HAOMIOAaeTCs TEHACHIUS YBEIHUEHHUS OCAJKOB B XOJOAHBIM NEpHO
roza.

2. Mertonom TpeHA-aHANH3a MCCIie0BaHa AMHaMUKa OCHOBHEIX xapaktepuctuk CII. IlpoBepka psmos
Ha HaJWM4uMe TpeHma Imokasaiga, 4uro toimmuHa CII B ypouwie 50XOMHA (FOXKHBIM CKJIOH) HMEET
MOJIOKUTENbHYIO TEHACHIMIO, a U1 KeOPOBOIo Jieca — OTpULATeNbHy0. B psmax cHerorosamaca ypoyuiin
namHs (F0KHBIH CKJIOH) HaOMIoJaeTcsl MOJOXKHTENbHAs AWHAMHKA pPOCTa, a A JAPYTUX YpPOUYHI HET
MPOSIBJICHUS TPEHAA.

bubnuozpagpuueckuii cnucok

1. EBceeBa H.C., Ilerpo A.U., Kyxesckas W1.B., Xapamxkesckas I0.A. XapakTepucTika CHEKXHOTO

nokposa Tomckoit oonactu // ['eorpadus u npupogonois3oBanre Cudbupu. bapuayn: U3n-so Asnraii. roc. yH-
Ta, 2016. C.56-70

2. EBceea H.C., IletpoB A.N., ITamuesa I'.E. U3ydenune 3aneranust CHEXHOTO TIOKpOBa B MOATalre

3anagno-Crubupckoli paBHUHBI Ha ypoBHE MuKpomaciuTtada // ['eorpadus u npupoansie pecypesl. — 1996. —
Ne3. — C. 70-73.

3. IlerpoB A.U., EBceeBa H.C. HekoTopble HTOrH CTallMOHAPHBIX HAOMIOACHUH 38 CHEYKHBIM [TOKPOBOM
B Oro-BocToyHOM uacth 3ananHo-Cubupckodt paBHuHBI // Matepuansl Bcepoccuiickoli HaydyHOU
koH$peperuuu "lIIpodnemsl reorpadun Ha pyoeske XXI Beka". — Tomck: U3zn-so TT'Y, 2000. — C. 143 -145.

BJIMSIHUE HOI[CTHJIAIOIIIEFI INOBEPXHOCTHU HA OCOBEHHOCTHU CTPYKTYPbI
BEFETAHHOHHOFI YACTU TOAOBOI'O HUKJIA HA TEPPUTOPUU AJITAVICKOT O
KPAS
'A.I". Penko, °0.H. bapviunurosa

Y Unmaiickuii IT'MC — ¢punuan ®I'BY «3anaono-Cubupckoe YIMCy, Anmaiickuii 20cyoapcmeennblil
yHugepcumem, 2. bapuayn, Poccus

Aunomayus. B cratbe paccMaTpuBalOTCsl OCOOCHHOCTH MTPOCTPAHCTBEHHOTO U3MEHEHHUS CTPYKTYPHBIX
3JIEMEHTOB BETETAIIMOHHOM YacTH roJI0BOro IuKiIa Ha npumepe 2014 rona Ha TeppuTOpUN ANTACKOTO Kpasl.
YcTaHOBIIEHO BIHSHAE KOMIUIEKca (DaKTOPOB TMOJCTHIAIONICH TMOBEPXHOCTH Ha XOJ KIMMATHYSCKHX
IIPOLIECCOB ITOI'0 roja.

Knioueswle cnosa: CTPYKTYpa CE€30HOB roA0OBOI'0 NUKJIa, BEreTalluOHHAsA 4aCTh rOA0OBOI'0 NUKJIA.
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INFLUENCE OF UNDERLYING SURFACE ON PECULIARITIES OF STRUCTURE OF
THE VEGETATION PART OF THE ANNUAL CYCLE IN THE TERRITORY OF THE
ALTAI REGION

'A.G. Repko, 20.N. Baryshnikova
'Altai Center for Hydrometeorology and Environmental Monitoring, Altai state University, Barnaul, Russia

Abstract. This article deals with the peculiarities of spatial changes in the structural elements of the
vegetative part of the annual cycle by the example of 2014 in the Altai Territory. The influence of the complex
of factors of the underlying surface on the course of climate processes of this year has been established.

Keywords: Structure of the Annual Cycle of the Seasons, Growing Season.

ITox cTpyKTypoil KITMMaTHYECKUX CE30HOB I'OJI0BOTO LIUKJIA [IOHUMAETCS KOJIMUYECTBO (a3, BXOIIIUX B
CE30H, AaThl X Ha4yaja ¥ OKOHYaHMUs, IPOIOJDKUTENLHOCTD,  TAK)KE KOMIUIEKC Ka4eCTBEHHBIX XapaKTEPUCTHK
COCTOSIHUSI TIPUPOABI B Ty Wi UHYIO (asy ce3oHa [2; 3]. B cTpykType roloBOro LuKiIa Ha TEPPUTOPHU
AnTalickoro Kpasi BBIOCISIIOTCS XOJIOMHO-CHEXXHAash M BEreTalMoOHHas dacTW. B  maHHOM cTaThe
paccMaTpuBarOTCs 0COOEHHOCTH MPOCTPAHCTBEHHOTO M3MEHEHHsSI CTPYKTYPHBIX 3JIEMEHTOB BETeTallMOHHON
4acTH roAo0BOro nukia Ha npumepe 2014 rona.

Panee JI.H. Oxkwumesoi, JI.b. ®unanapimeBoit [1] ObutH BBISBICHBI Pa3inyus B CTPYKTYpE CE30HOB
rogoBOro mnukjia Mg CCEBEPHBIX, LHNCHTPAJIbHBIX, IOro-zarnaiHblX W IOTr0-BOCTOYHBIX paﬁOHOB 3anaz[H0-
Cubupckoit paBHUHBI, U ObLIa TpeAio’keHa 000OIEHHAsT MOJIEbh BETeTallMOHHON YacTH TOMOBOTO ITUKIIA
(puc. 1).

ABTOpBI CTaTbU HCCIICAOBAIU CTPYKTYPY KIMMAaTHUYECKHX CE30HOB I'OJOBOrO IMKJIA MO JAaHHBIM 21
METEOCTAaHIMH, PACIIONIOKEHHBIX B AJTAlCKOM Kpae M Ha NPWIETaloLIMX K HeMy TeppuTopusix. llaiee B
nporpamMe ArcGIS ObliM TOCTpOEHBI TEOMH(POPMAIMOHHBIE MOJCTH, XapaKTEepU3YIOIIUEe W3MEHEHHUE
MPOAOJDKUTENIBHOCTH (a3, NaT MX HayaJa M OKOHYAHMA. OTO IO3BOJMIO MPOCIEIUTH HEKOTOPBIE
3aKOHOMEPHOCTH  IPOCTPAHCTBEHHOTO H3MEHEHHUs JaHHBIX I[IOKa3zaTelled Ha TEpPUTOPUM  BCETO
kpas/lanpHeHIni aHaIn3 MOJIelIel MoKa3al, 4To: pa3jiyus B IaTaX HACTYIUICHHUsI 1 OKOHYaHHS (a3 FOJJ0BOTO
LUKJIa 3aBUCST OT 30HAJILHOTO IOJIOKEHHUS TOUKH HAOIIOACHUS, TO €CTh 00yCIOBICHBI N3MEHEHUEM IIPUTOKA
nyuyrctoid dHeprun CoJHIIA K MOBEPXHOCTH 3E€MIIM; CTPYKTypa CE30HOB T'OJIOBOTO IHKJA, OCOOCHHO HX
MIPOIOJLKUTENIEHOCT, ONpEAEIeHa XapakTepoM LHPKYISALUOHHBIX IPOLECCOB, CKJIAAbIBAIOIIMXCS HaJ
TEPPUTOPHUEI MCCIIEOBAHUS; XapaKTEPUCTHKH KaXJA0T0 CTPYKTYPHOTO 3JIEMEHTa KIMMAaTHYECKOTo Ce30Ha
rojla OTPaKarT 0COOSHHOCTH TOJICTUIIAIONICH MOBEPXHOCTH, KOTOPble Hauboee OTYETIMBO MPOSBISIOTCS
MOCJIe 3aBEPILICHHUS XOJIOJHO-CHE)KHONW YaCTH FOAOBOTO IIUKJIA.

BeretauHoHHAA 4acTk FOA0BOTO LHKIA

CesoHbl

CTanoBJIeHHE NEeTa

hasnl
Ilpennerse

Pucynok 1 — CTpykTypHast MOJIelib BEreTAIIMOHHON YacTH TOI0BOro nukia [1]
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Ha npumepe BereTannoHHON 9acTi ro10Boro ukiia 2014 rona ObUIO0 YCTAHOBIICHO BIMSHUE KOMIUIEKCA
(aKTOpPOB MOJCTUIIAIOIICH TOBEPXHOCTH HA XOJ KJIMMAaTHYECKHX IPOIIECCOB 3TOr0 roja. BakHO oTMeTHTH,
YTO MPOJOJDKUTENFHOCTD (ha3bl «IpeajieThey» B HEKOTOPBIX pailoHax Kpas BO MHOTOM Oblia 00YCIIOBIIEHA
XapakTepoM (HUHAIBHBIX (a3 XOJOIHO-CHE)KHOW YacTH TONOBOTO IHMKJIA. B ceBepo-3amamgHbIX W OTO-
3armajgHbIX palioHaX Kpas U Ha TePPUTOpUH, npuiieraroineil k ocu CosnoneniHoe — Tpouiikoe, (asza npeanerbe
ObL1a camoli kopoTkoii (17-20 nueli). B npearoprsax u HU3KOropbsx Anras u Callaupa npoioKHTEIbHOCTh
9TOH (a3wl cocTaBuia ot 28 10 34 qHEl, 4T0 00BACHIETCS BHICOKOH MTOBTOPSIEMOCTBIO JHEH ¢ 00JIa9HOCTHIO
1 OCaJKaMHu.

KopoTtknMm mpemnierse ObUIO B 3amamHbIX paifoHax kpas u IlpmoObe, Hambonee UIMTEIBHBIM B
MPEAropHBIX YacTAX Kpas U B 3anaaHoi 4acTu bue-UyMbIIckoi BO3BBIIEHHOCTH (pUC. 2).
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Pucynok 2 — IIpogomkuTenbHOCTD (ha3bl MPEJIeThe Ha TeppuTopuu AnTaiickoro kpas B 2014 roay

CranoBienue sieta (yMEpEeHHO-TPOXJIAJHOE JIETO) MEAJICHHEE BCEro MPOUCXOJUIIO Ha TEPPUTOPHSIX,
MpUiIerarmux K foiauae p. Odu, Tak Kak HOBEPXHOCTh BOJIbI HATPEBAETCS] MEUICHHEE, YEM CYIIa, a TAKXKE B
BepxoBbe OOM B MEpPHOJ] BTOPOH BOJHBI MMABOJKA HJIET MOIIHBIM MPUTOK XOJIOAHBIX BOJ TOPHBIX PEK.
CraHoBiieHHe JeTa NpoAImiock 32-34 nusl.

Ha ceBepe 1 BocTOke Kpasi yMEPEHHO-TIPOXJIATHOE JIETO COCTaBWIO Bcero 14-16 mueit. Ha Gombieit
4acTH Kpasi OHO HaOmoaanock 20-25 qHei.

[IpomomxuTebHOCT  LEHTpaNbHOH  (a3pl  Jiera  (YyMEPEHHO-TEMJIOE JIETO), B  OCHOBHOM,
COOTBETCTBOBAJIa 30HAIBHBIM YyCIOBUSAM. B 3amamHoii wacTtu Kkpasi, rae oHa coctaBmia 84 -97 nHei,
MIPOIOJLKUTEILHOCTh COOTBETCTBOBAJIA TUIAKOPHBIM YCJIOBUSIM PaBHMH. B mpearopHsix paiioHax m BOIM3M
HoBocuOupckoro BomOXpaHWIUILA NPOSBUIACH POJb a30HAIBHBIX (DAKTOPOB, U YMEPEHHO-TEIUIOE JIETO
npopoirkanoch ot 60 go 80 mguei (puc. 3).

CraHOBJIGHHE OCEHHM HayaloCh C CEBEPO-3alaJHBIX M CEBEPO-BOCTOYHBIX PAOHOB Kpas, TJe OHO
npouiniaock 18-23 nust. CaMol mpo1oiKUTEIbHOM 3Ta (haza Obuta B pearopbsx Antas (ot 33 10 39 nHeit).

[To3nHss ocenp Ha Oonbliel yacTu kpasi B 2014 rogy Obl1a KOPOTKOM - OT 8 1o 18 aHeH, b B palione
Kamus na O0u nymnacek okoino 30 nHEH.
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Pucynok 3 — [IpooinKUTEILHOCTD HIEHTPAILHOMU (ha3kl JJeTa Ha TeppuTopuu Anrtaiickoro kpas B 2014 romy

Kpacxoe

Nerenpa
MerteocTaHuumn
®  MereocTaHuyum

seretay 2014

BereTay AHU
[Jan-215
[]2t6-218
[ 219-222
[ 223-226
[ 227- 230
I 231-234
I 235-238
B 230- 241

0 310082000 124000 1865000 248 000 I 2:2- 245
[ == MeTDb!

Pucynox 4 — [Ipo1o/KUTENbHOCTE BETeTallMOHHOM YacTH To/1a Ha TeppuTtopun Antaiickoro kpas B 2014
rogy

[IpomokUTENIBHOCT  BEr€TAllMOHHOM YacTH TOJOBOTO LMKJIA COOTBETCTBOBAJA XapaKTepy
B3aNMO/ICHCTBHS OCHOBHBIX (pakTOpOB (hopMupoBaHus kiuMata (puc. 4). Hanbonee nponomkuTensHOM oHA
ObUIa Ha I0TO-3amajie Kpas W B 3amajHbIX Mpearopbsx Asnras (235-239 nHeil), OTHOCHTENBHO KOPOTKOW B
CEBEPHBIX pallOHaX W B BOCTOUHBIX mpearopbsax Anras (211-220 aueit). Ha noBepxHocTu [IpnoGckoro miato
1 B ripearopesax Cananpa nMpoo/DKATENHHOCTh BETeTAllMOHHOM YacTh rojia coctasmia 227 - 234 gast. MoxHO
3aKII0YUTh, YTO OCOOCHHOCTH CTPYKTYphl BETE€TallMOHHOW 4YacTW TOAOBOTO IHUKJIA ONPENENIOTCS
KOMIUIEKCOM 30HAIBHBIX U A30HAIBHBIX (DaKTOpOB (OpMHpOBaHMSA KiuMaTta. Ha pernoHasbHOM ypOBHE

HCCIIEJOBAaHUS BXKHOE MECTO CPEIM HUX 3aHMMAeT U3ydeHne 0COOCHHOCTEH IOICTUIIAIONICH TOBEPXHOCTH.

Bubnuozpagpuueckuii cnucox
1. Oxumesa JI.H., ®unanapimesa JI.b. Bpemennas nuHamuka v QyHKIIMOHHPOBaHUE JTaHAMAPTOB
3anagnoit Cubupu / noj pen. [1.A. Oxumesa. — Tomck: M3natensckuit om TT'Y, 2015. — 328 c.
2. PytroBckast H.B. KinumaTtuueckas xapaktepuctuka ce30H0B Tomckoit oomactu. Tomck, 1979. 116 c.

3. @unangenuesa JIb., Oxumesa JI.LH. Ce3oHHbIe puTMBI nprpoasl 3anaaHo-CHOMPCKON paBHUHBL.
Tomck: Ilenenr, 2002. 404 c.

133



I'maPOJTOI'MYECKHUE YCJIOBHUA TPAHC®POPMALIMN BOJTOTHbBIX
MUKPOJAHJIIIA®TOB B BOCTOUYHOM YACTH BACIOTAHCKOI'O BOJIOTA

O.I'" Casuues
Tomckuil HaYUOHATLHBIU UCCIE008AMENbCKULL NOIUMeXHUYeCKull YyHusepcumem, 2. Tomck, Poccus

Annomayus. BBIONHEHO HMCcenoBaHue BojocOopa peku Kirou B BOCTOUHOM wacTu Bacroranckoro
00s10Ta. YCTaHOBJICHO, YTO BHYTPH PKOCHCTEMbI €CTh YYaCTKH C Pa3IMYHON MHTEHCUBHOCTBHIO BOJIOOOMEHA,
YTO TMPUBOJAUT K TEPECYBIAKHCHHIO IOTPAHUYHBIX YyYaCTKOB M CMEHE OOJIOTHBIX (PHTOLIEHO30B.
OMHOBPEMEHHO MPOUCXOAUT KOJbMATalldsl MPUJAOHHBIX CJIOCB 00JI0Ta M WU3MCHEHHE NMUTAaHUsS OOJIOTHOH
PaCTUTEIBHOCTH.

Kniouesvie crnosa: tuaponoruyeckue ycioBus, peka Kirou, Bacioranckoe 60510to, Tpancdopmars
OOJIOTHBIX DKOCUCTEM.

HYDROLOGICAL CONDITIONS OF TRANSFORMATION OF WETLAND
MICRO-LANDSCAPES IN THE EASTERN PART OF THE VASYUGAN SWAMP

O. G. Savichev
Tomsk national research Polytechnic University, Tomsk, Russia

Abstract. Research of the Klyutch basin in east part of the Vasyugan mire is executed. It is established
that there are sites inside mire ecosystems with various intensity of water exchange that results to super
humidifying of boundary sites and change mire phytocenoses. Simultaneously colmatation occurs in benthonic
layers of a peat layers and change of a feed of mire vegetation.

Keywords: hydrological conditions, the Klyutch river, the Vasyugan mire, transformation of mire
ecosystems.

Taexxnas 30Ha 3amagHoit CHOMPH XapaKTepu3yeTcs OUYeHb BRICOKOW 3a00JI0YEHHOCTHIO, TOCTUTAOIIEH
o psay BomocOopoB cpennnx pek 40—50%, a B BogocOopax MHOTMX Malibix pek — 6oiee 60 %. B HacTosiee
BpeMsl B psijie paiOHOB MPOIODKASTCS MMPUPOCT TOPMSIHOM 3aJie)KH CO CKOPOCTBHIO OKOJIO 1 MM/TOJI, IprueM
3a0o0NaurBaHKe MPOUCXOANT ABYMS yTaMu: 1) BeiaencTBue (POpMHUPOBaHUS HOBBIX 3200JI0UEHHBIX TLTOMAAeH
0 CXeMe «EBTPOMHBIN BOJI0eM — 00J10TO: eBTpOhHOE — ME30TPOhHOE — OJIUTOTPOhHOE — ?»; 2) B pe3yJIbTaTe
pacIIupeHns TPaHUI] YK€ CYIECTBYIOMUX TOP(HSIHBIX OOJIOT HETIOCPEACTBEHHO Ha MPUJIETAIONINE CYXO/IO0IbI.
YkazaHHbIE POLIECCH IPUMEHUTENHHO K 3amaqHoil Cubnpu 10cTaTouHO MOAPOOHO OMUcaHkl B padoTax M.U.
Hetimranra, H.A. Kapasaesoii, K.E. lBanosa, FO.A. JIxBoBa, O.JI. JIucc, JI.U. Naumesoit, E.JI. JlanmmHOM
U psiaa Ipyrux uccieaosarenei [2].

Ho Bce ke ruaposioruveckue yciaoBus TpaHchopMalu OOJIOTHBIX SKOCHUCTEM IMOKa PACKPBITHI HE B
MOJIHOU Mepe, B cBsi3u ¢ ueM B TIIY coBMmecTHO co cnenuanuctamu TT'Y, ®I'BY «'unpocneureonorus», AO
«Tomckreomonutopunr»y, OO0 «MHI'EOTEX» Obumn mpoBefeHBl UCCIEAOBaHUS IO  BBIACICHUIO
BHYTPHUOOJIOTHBIX DKOCHCTEM C HCIIOJb30BaHHEM IeOMH()OPMAIMOHHOTO aHaiM3a U (PUTOMHIUKAIMOHHOTO
METO/Ia, U3YYEHUIO YCIOBUH (POPMHPOBAHHS CTOKA C OOJOT, MOJIEITMPOBAHUIO MHUTPAIIMOHHBIX MOTOKOB U
aHAIM3y WX CBsI3e€d CO CTPYKTypod OOJOTHBIX 3KocucTeM [4; 6; 7; 8]. Hmke mpuBemeHB MaTepHaIbI
00001IeHHs Pe3ybTATOB OTNENBHBIX ATAOB ATHX HUcciieoBaHui. OOIIasi meab — BBISBICHHE OCHOBHBIX
TUIPOJIOTHYECKUX YCIOBH TpaHCPOPMAIIMH BHYTPHOOIOTHBIX SKOCHCTEM M 3a00TaYUBaHUS MPHIIETAIONTUX
K 00JIOTY JIECHBIX TEPPUTOPHUI B BOCTOUHOM YacTu Bacioranckoro 0osota. J{jis ee 1OCTHKESHHS PACCMOTPEHBI
Mojenu: 1) BomHOTO OajaHCca XapakTEPHOTO y4acTKa OOJIOTHOHW SKOCHCTEMBI; 2) MUTPAIMOHHBIX IIOTOKOB B
IJIaHE ¥ TI0 BEPTUKATILHOMY pa3pesy.

Metomuka WCCIIEIOBaHHUS BKIIOYAja MOJICIIUPOBAHUE CPEIHEMHOTOJETHErO0 BOJHOTO OayaHca
BojiocOopa peku Kirtou mpu MOMyNIeHWH HE3HAYUTENLHOTO W3MEHEHHWsS BJIAro3anacoB, B CPEIHEM, 3a
MHOTOJIETHUH meproj. ATMOC(EpHbIC OCAaIKU MPHHSATHI 10 METEOCTAHIIMK bakuyap, CyMMapHBIH CTOK — IO
HaOmoeHusM Pocruapomera. Pacyer BHyTpHOOJOTHBIX M3MEHEHUH CTOKa BBHITIOJIHEH HAa OCHOBE aHalln3a
MaTepuaioB Jemu(pupoBaHUsT KOCMOCHHUMKOB [6] ¢ wmcmonmb3oBanueM BbeiBoAoB K.M. MBanoma [1] o6
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OTHOCHUTEIILHOM TIOCTOSTHCTBE IIPOTOYHOCTH B IPEJIeNiaX OTHOPOTHBIX BHYTPHOOJIOTHBIX SKocucTeM. C yueToM
3TOTO, CTOK YEi (MM/TOMT) B TIpeiesiax 3KocucteMbl Ei orieHuBaeTCs 10 ypaBHEHHSM:

F
. _ ) 05' _E;LEianO
YEi _ tp (QE,out qE,an)_ BE _ T

BE-106 ' o 2-Fg
L inp >0

)

LE,out+LE’inp

rae t, — KOJM4eCcTBO CeKyHJ B pacyeTHOM mepuone; Fe — miuomank skocuctemsl; 7~3,14...; Qeout ¥ Qejinp —
MPOTOYHOCTH Uepe3 KOHTYPHI cToKa U mputoka (1o [1]); Leout U Lginp — IIMHA KOHTYpa cTOKa W MpHUTOKa; Be —
SKBUBAJICHTHAS IMIHPHUHA YKOCUCTEMBIL. boee moapoOHO METOINKa MOJICITHPOBAHUS U3I0KEeHA B [4].

Hns Oonee SICHOTO IMOHMMAHUS BIUSHHUSA BHYTPHUOOJIIOTHBIX M3MEHEHHH CTOKAa OBUTM H3y4YeHBI
MeXaHU3Mbl (OPMHPOBAaHMSI MUTPAIMOHHBIX IOTOKOB Ha OCHOBE pacdeTa IMepeHoca U aKKyMYISILUH
PacTBOpPEHHBIX BEIIECTB B OONOTHBIX Bomax. [Ipm 3TOM HMCHONB30BATUCH YWCIIEHHBIE W aHATHTUYECKHUE
METOZBI PEeIICHNs] YPaBHEHH aIBEKTUBHO-ITU(HY3HOHHOTO MEpeHoca ¢ YIeTOM U 0e3 yueTa COpOLIMOHHBIX U
MUKpOOHONOTHYEeCKNX TmporeccoB [5; 7; 8]. Jng moaTBepaeHWs pe3ylbTaTOB MOJEIUPOBAHUS
HCIIOJIb30BATUCH TAHHBIC O COCTABE MUHEPAIBbHBIX BKIFOUCHHH B TOPGBI U COCTaBE MUHEPAIbHBIX IPYHTOB [8].

....... Yymim

Pucynok 1 — Cxema pacrnooeHus y4acTka ucciieoBanus (1) 1 KocMOCHUMOK BojiocOopa peku Kittou (B
npenenax Bacrorarnckoro 60s10Ta) U npuieraromux Tepputopuii (pecype Google Earth)

B kadecTBe OCHOBHOTO 00BEKTa HICCIIEIOBAHMS BHIOPAHBI OOJOTHBIE SKOCHCTEMBI B BEPXHEH 4acTH
BozocOopa pexu Kitou — snemenra peunoii cucrembl «Kimou — bakuap — Yas — O0b» (puc. 1). Ilnomans
BO10c60pa 3TOM peku, cornacHo [3], cocrapisieT 44 kM2, a 3a605109€HHOCTB — 15%, HO, cornacHo [6], wiomans
Bozoc6opa (76 km?) 1 3a601109€HHOCTH (77%) 3aMeTHO Gonbine. Bri6op 00beKTa HCCIEN0BAHMS 00YCIOBIIEH
KaK TUIMYHOCTBIO JUIS F0)KHO-TA€KHOW TIOJ30HBI XapaKTEPUCTHK OOJIOTHOT'O TPOIlecca, TaK M HAIUYHAEM
JAaHHBIX TUAPOMETPUYECKUX HAOFOICHUH, TIOJTYYSHHBIX paHee Ha mocTy [1oJbIHsAHKa B HIDKHEM TeUEHUH PEKH
Kirou.

OnpoOoBaHue MNPOBOAMIOCH MO mpoduwmo (puc. 1, 2), KOTOpHIA pacloyiokeH, NPUMEPHO,
NEPIEHINKYISIPHO CYXOJOJY, HOKPBITOMY 3a00JIOYEHHBIM CMEIIAHHBIM JIECOM, M BKJIOUACT YYacCTKH
Me30TpodHOM okpauHbl (mpuMepHo 10 100-200 M OT rpaHuil 00JI0Ta), OJMUTOTPOGYHOTO COCHOBO-
KyCTapHUYKOBO-C()arHOBOr0 00JI0Ta (pEerHoHaNbHBIM TepMuH — «psim»; oT 100-200 u mo 750-950 M) mu
coueTanus rpsapoBo-modaxuHHoro (I'MK) u rpsgoBo-movakuaHO-03epkoBoro (I'MOK) kommiekcoB (oT
750-900 M no rpanun). bonee moapoOHas uHpopMmanms 00 uccieayeMoM ydacTtke Bacroranckoro 0osora
npusezeHa B [5; 6; 7; 8].
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PucyHok 2 — BrIcOTHBIE OTMETKH MUHEPAITBLHBIX IPYHTOB U MIOBEPXHOCTH 00JI0Ta HA y4acTke Bactoranckoro
6omora (puc. 1); ycnosasie o6o3naueHus: Bl u B2 — oTMeTkn MUHEpaIbHBIX TPYHTOB B CTBOpax 92.5 u 93
kM (Tomck — Bakuap); E1 — me3otpodHas okpauna; E2 — «psim»; E3 — 'MK

AHanu3 TOMyYeHHBIX Pe3yNbTaToB Moka3anl, uTo Ha rpanuie [ MK u «psmay, ¢ oqHOH CTOPOHBI, U
«psiMa» U Me30TPOGHON OKpauHbI, C APYrol, HAOII0IAeTCs OTHOCUTEIFHO Pe3Koe YMEHbBILEHHE CJI0s CTOKa
(puc. 3). OTo yka3bIBaeT Ha MOTEHIMATILHOE [TepeyBIaKHEHNE TOTPaHUYHBIX YYaCTKOB MEXTy 3KOCUCTEMAMH,
KOTOPOE, B CBOIO 0YEPE/Ib, ABJIACTCS (PAKTOPOM PACIIUPEHHS BHYTPHOOIOTHOM SKOCHCTEMBI € 00JIee BEICOKUM
3HA4YEHUEM CJI0s CTOKa. Jlec Ha CyXo/10Jie TakKe XapakTepr3yeTcst 00jiee BBICOKMM MOTEHIIMAILHBIM CTOKOM.
C y4eTOM TOT0, YTO BBICOTA MIOBEPXHOCTH CYXO00J1a Ha 1-2 M BBIIIIEC TOBEPXHOCTH IPAHHIIBI 00JI0TA, 3TO TAKIKE
CIOCOOCTBYET PACIIUPEHUIO 00JI0TA.
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Pucynok 3 — Pacnipenesnenue ciosi cToka 1o S5KoCUcTeMaM Ha rpaHuie Bogocoopa pexu Kirou B cpennem 3a
MHOTOJIETHHI TIepro B cTBope 93 kM 1o Tpacce Tomck — bakuap; ycinoBHble 0603HaueHus: EQ —
3abonoueHHbli nec; E1 — me3otpoduas okpanna; E2 — «psim»; E3 — TMK (puc. 2)

Crnenyer OTMETHTh, YTO B mpenenax Me3oTpodHoi okpauHsl (mupuHOod 100200 M) mpoucxomut
CyIIeCTBeHHasi TpaHchopMamuss XUMHYECKOTO COCTaBa BOJ, TMOCTYHNAIOMUX C  OJUTOTPOQHBIX
BHYTPHOOJIOTHBIX 3KOCHCTEM M CYX0/10J1a, 33 CYET OJJHOBPEMEHHO ITPOTEKAIOIINX MIPOLIECCOB TpaHchopMaLuu
OPTaHMYECKOI0 BEIIECTBA, B3aMMOJICHCTBUIN TTIMHUCTBIX MUHEPAJIOB C PACTBOPOM C BBICOKHM COJIEPKAHUEM
OpPraHUYEeCKUX KHUCIIOT, BBIBEICHHS M3 pacTBOpa MaJOpPacTBOPHUMBIX COEIWHEHHH (Hampumep, TymMaToB
KaJIbIIMs M MarHus), yCBOGHUS! MUHEPAIBbHBIX BEIIECTB OOJOTHOM MHUKpO- ¥ Makpodopoid. O4eHb BaXKHYIO
pOJb, CyZsl MO pe3ysbTaTaM HM3Y4YeHHs BEPTHKAIBHOTO PACHpPENeNIeHHsS MUTPAIMOHHBIX TTOTOKOB, HUTPAIOT
reoXUMHUYECcKUe Oapbephl, POPMUPYIOMINECS HA TPAHUIIE ACITEIbHOTO U HHEPTHOTO TOPU30HTOB U B HUO)KHEH
qacTu TOp(SHOHN 3aJI€KU IPH AKTUBHOM Y4acTHH 00JI0THOH MUKpodIops! [5; 8].

Bepxuwuii 6aprep QYHKIIMOHUPYET B YCIOBHUSX MPUPOCTa TOPMSIHOW 3aJeKH M JOCTATOYHO CHIIBLHBIX
W3MEHEHUH ypOBHEH OOJOTHBIX BOJ (COOTBETCTBEHHO, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHON OOCTaHOBKH).
[TosTOMY €ro MmoJoXeHHe YacTo BRINIIIUT Kak Aud@y3Has rpaHUlld, a WHOTIA TOYTH HE MPOCIIEKUBACTCS.
Tem He MeHee, pOJIb BEpXHETo Oapbepa B aKKyMYJISIIH BEIECTB B TOP(MSHON 3aJIeKH IyTeM BBIBEJICHUS H3
pacTBopa yacTUI] THIPOKCHIOB TPEXBAJICHTHOTO Kejle3a U COOcaxAeHHs (copOurm) OONbLIOro KoIu4ecTBa
MHUKPO3JIEMEHTOB Ha UX TTOBEPXHOCTH, CYS 1O MPEABAPUTENBHBIM PE3YIBTATOM [5], HCKIIIOUNTENbHA BEJINKa
M 4acTO HEJOOLIEHEHA, YTO MHOTAAa MPUBOAMT K YPE3MEPHOMY AKLEHTHPOBAHUIO POJIM aHTPOIOTEHHOTO
3arpsI3HEHMSL.
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HwxHuit Gaphep Takke OYCHb BaXKEH, NMPHYEM €r0 POJb B TPaHCPOPMAIUH OOJIOTHBIX DKOCHUCTEM
MPENCTaBISIeTCSl UCKIIOYMTENIFHO BaKHOHW. B 4acTHOCTH, BEpOATHOCTh HaKoIUieHWs B  Topdax
MajopacTBOpUMBIX coenuHeHuit Ca, Fe U MUKpPO3JIEMEHTOB BO3pPACTacT MO Mepe YCHJICHHS aHa’dpPOOHBIX
YCIIOBUI pa3BUTHSA OOJOTHOW MHUKPO(DIIOPEI, ompenessromux yBenmdeHue pH GomoTHO#H cpenst go 7.8 m
BBIIIC. DTO MPHUBOJUT K CMCHICHUIO KapOOHATHOTO pPABHOBECHS U BBHIMAJICHUIO MajlopacTBOPUMBIX
coequHenuii Ca, 4To criocoOCTBYeT (Hapsy ¢ BHIBEACHUEM U3 PACTBOPA COCIMHEHUIM JKee3a) KolIbMaTaluu
HWKHETO CII0ST TOPQSHOM 3aJIe)KH U U3MEHEHUIO BOJTHO-MHUHEPATBHOTO MUTAHUS OOJIOTHOW pPacTUTEIHLHOCTH.
B cBoro ouepenn, 3T0 MPUBOAUT K CMEHE OOJIOTHOM pacTUTENBHOCTH, KOTOPAasi COMPOBOXKAACTCS U3MECHCHHEM
(WIBTPAIMOHHBIX CBOWCTB.

Paboma evinonnena npu ¢unancosoi noodepoicke epanmos PODHU 18-55-80015, 17-05-00042.
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MMPOCTPAHCTBEHHO-BPEMEHHBIE 3AKOHOMEPHOCTH KJIACCOB MOT'OJIbI
B BLICOKOT'OPHBIX YCJIOBUSIX AJITASI (CEBEPO-UYHCKUIT XPEBET, JOJIUHA
AKTPY)

B.B. Cesacmusnos, E.C. Canvau
Hayuonanvnwiii uccneoosamenvcxuti Tomckuii 2ocyoapcmeennniii ynusepcumem, Tomck, Poccus

Annomayus. llpupoaHpie yCIOBHS TOp OTINYAIOTCS HCKIFOUYNTENFHBIM pa3HooOpasueM. B mocnenae
roJibl BCe 0OJIbIlIee KOJIMUYSCTBO JIOJCH MPEANOYUTAIOT 3aHUMAThCsl TYPU3MOM M OTIBIXOM B PecryOuke
Anraif. PexpealluOHHOE OCBOEHHME BBICOKOIOPHBIX PalOHOB, B CBOIO Ou€pelnb, HYXIACTCS B 3HAHUU
0COOCHHOCTEW OMOKIMMATHYECKUX YCIOBHU ATHX PAaOHOB.

Knrouesvie cnosa: bmoxnmmar, pexpearus, I opHbIi Antail, KJIacChI TOTOBI.

SPACE-TIME REGULARITIES OF WEATHER CLASSES IN HIGH-ALTITUDE
CONDITIONS OF ALTAI (NORTH-CHUI RIDGE, AKTRU VALLEY)

V.V. Sevastyanov, E.S. Sapyan
National research Tomsk state University, Tomsk, Russia

Annotation. The natural conditions of the mountains are extremely diverse. In recent years, an increasing
number of people prefer to engage in tourism and recreation in the Altai Republic. Recreational development
of high-altitude areas, in turn, requires knowledge of the features of the bioclimatic conditions of these areas.

Keywords: bioclimate, recreation, Mountain Altai, weather classes.
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HccnenoBanue 3K0I0r0-KIMMAaTHYECKUX YCIOBUIl 00S3aTEIbHO ODKHO COIPOBOXKIATh OCBOECHHUE B
PEKpealMOHHBIX LEIIX BBICOKOTOPHBIX pailoHOB PecryOmuku Anraii. J{jis ompeneneHus KIMMaTHUCCKUX
MoKa3aTenei, OKa3bIBAIOIINX BIUSHUE Ha JEATEIbHOCTh YEIOBEKa B ropax, B UCCIEIOBAHNHN HUCIIOIb30BaHbI
MHOT'OJIETHHE MaTepHasbl JEIHUKOBOM 3KCIeAUIMH TOMCKOTO rocy1apCTBEHHOTO YHUBEPCUTETa B TOPHO-
JeNHUKOBOM Oacceiine AkTpy, Bo3sriaBimsiemod M.B. TpoHoBeIM, a Takke (OHIOBBIX MaTepHUaNoB
THIPOMETEOPOJIOTHYECKON CTaHIIUN AKTpY.

B mHacrosimee Bpemsi B TOpHO-JIEIHHKOBOM OacceiiHe AKTPY pPAacIloNIOKEH LEHTP KOJUIEKTHBHOTO
Mmoyib30BaHusl TOMCKOro rocyaapcTBeHHOro yHUBepcuTeTa. OCHOBHOM LENBIO JIE€ATENBHOCTH SIBIISETCS
pa3BuTHe (QYHOAMEHTAJIbHBIX M NPUKIAAHBIX HAyYHBIX MCCIEJOBAaHMH B 00JacTH palOHAIBLHOIO
MIPUPOIOTIOIB30BAHNS, MOHUTOPHHTA OKPYXKAIOIIEH Cpefibl, a TaKXKe MOJATOTOBKA NMUTHBIX CIELUAINCTOB U
KOMaH[ Mpo(ecCHOHAIOB MUPOBOTO YPOBHS B 00J1acTH HayK 0 3emiie, OMONOTUH U Ap. | OpHO-JIeAHUKOBBIN
OacceiiH AKTpy SBISIeTCS OOHMM M3 LEHTPOB TOPHOI'O TypHU3Ma M ajblIMHU3MAa HAa Anrae, Iieé MOTYyT
MIPOBOANTHCS MapUIPYTHI PA3IMYHON KATETOPUH CIOKHOCTH.

Lenbro paOoTHI sIBJIIETCS OLIEHKA OCPEAHEHHBIX 32 MHOTOJICTHUH EpUOJ] OMOKINMATHYECKUX YCIOBHM,
MIpeICTaBICHHAs B BUE WHTETPUPOBAHHBIX TUTIOB moroxasl (o B.M. Pycanoy) [1, 5]. buoknmnmaTtundeckas
XapakTEepUCTHUKA JaHa JJIs ITOJMHBI AKTpy. Beicota meTteopomoruyeckoit craniuu — 2150 M Hag ypoBHEM
Mops. ['opHO-nenHUKOBBI OacceitH AKTpy pacmonaraercs B CeBepo-Uyiickom xpebte. Bricmras Touka
Oacceiina AkTpy — BepinHa Aktpy-bar (4075 m) [2].

B 3umnee Bpemsi roga morognele yciaoBusi B ['opHoM AnTae 3aBHCAT OT (popMmupymomerocs Hajg
EBpaszueit obmuproro CuOMPCKOTO aHTHUIMKIOHA W €ro 3alafHOTO OTpora. XapakTepHas ISl 3UMBI
TUPKYISIHS aTMOC(EPhl yCTaHABIMBACTCS B HOSIOPE M COXpAHSIETCS 10 MapTa.

HupkynsanoHHble (GaKkTOpbl B TEIUIBIA MEPHOA T0Jla B 3HAYUTEIBHOM CTENEHU 3aBHCAT OT IPOLIECCOB
TpaHc(OpPMAaLMU MOCTYMAIOMIUX BO3AYIIHBIX Macc, KOTOPbIE MPHUBOAAT K (POPMHUPOBAHUIO CBOCOOPA3HOTO
JIOKAJIbHOI'0 KOHTHUHCHTAJIBHOI'O BO34YyXa. AHTI/IHI/IKHOH&HBHLIﬁ TUII TOTOABI JICTOM XapaKTCPU3YCTCA
Ooxpiroit moBTOopsieMocThio. Ha Qone oOmieit mupkynsiuu atMochepbl B TOPHBIX paiioHaX pa3BUBAETCS
MCCTHad HUPKYJIAIUA BO3AyXa, B YaCTHOCTH, TOPHO-AOJMHHEIC, JICAHUKOBBIC BETPHI, BETPLI CKJIOHOB, (bCHI)I.

BaxuelmuMu  9KOJIOro-KIMMaTHYeCKUMU  (akTopamMH,  BIMAIOLIMMHA Ha  PEKPEallMOHHO-
03JJOpPOBUTENBHYIO JESITEIBHOCTD, SIBJSIOTCS TEMIEPATYpHBIN, BETPOBOW, BIIAXXHOCTHBIA PEXHUM, a TaKKeE
PEXKHUM 00JIAYHOCTH, KOTOPBIH CYIIIECTBEHHO BIIMSICT HA MPUXO/I COTHEYHOU paauaiuu. B tabnuie 1 npuseneH
TOZI0BOM XOJ TEMIIEpaTypbl BO3yXa Ha METEOCTAHIMH, PACIIONOKEHHON B IOJMHE P. AKTPY, U Ha CTaHILIUH,
YCTaHOBJIEHHOW Ha BOJIOpa3Jielie NepeBayia Y UuTelb.

Tabnuna 1 — CpenHsasa mecsiuHas U rojioBasi TeMiieparypa Bo3ayxa (°C) U BepTHKaIbHbBIE TPATUEHTHI
Temrneparypsl B 6acceiitne Aktpy (°C/ 100 m) [2]

Mecsig
Cranuus Tox
VIl IX X Xl XIl
Axtpy (2150 m) 7,9 4.4 -5,5 -13,2 -18,6 5,2
Yuutens (3050 m) 3,1 -1,6 -10,5 -15,3 -20,5 -9,3
Y, °C/ 100 m 0,53 0,67 0,54 0,26 0,23 0,50

l'omoBoii xo04 TemmepaTypsl BO3AyXa B TOPHO-JICIHMKOBOM OacceliHe AKTpY XapaKTepu3yercs
3HaUHUTENRHON amiumtygon — Oosee 30 °C. AOCOMIOTHBI MHUHUMYM TEMIEPAaTyphl BO3AyXa COCTaBHI
— 39,5 °C (¢pepans 1974 r.), abcomoTHbIN MakcuMyM coctaBuil +25,7 °C (urons 1974 1.) Cpeanss rogosas
TeMmIeparypa Ha cTaHIMu AKTpy coctasisieT —5,2 °C. BepTukaibHble rpaAHEeHTHI TEMIIEpaTypbl MAKCHUMAaIJIbHBI
B Témblid nepuox roma (¢ makcumymom 0,74 °C/ 100 M B Mmae). 3uMOH BepTHUKaIbHBIC T'PaHECHTHI
Temneparypsl coctaBisiioT okoio 0,2 — 0,3 °C/ 100 m (¢ munumymom 0,21 °C/ 100 m B mapte). B kauectse
OCHOBHBIX KOMIUIEKCHBIX MOKa3aTeieil OMOKIIMMATOB UCTIOJIb30BaHbI KIIACCHI ITOTOJIbl MOMEHTA, BBIJICIICHHBIC
mo meronuke B.U. PycanoBa, koTopas oTBewaeT TpeOOBaHUSAM, MPEABABISAEMBIM K OMOKIMMATHYECKON
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OIICHKE TEPPUTOPHH, KOMIUIEKCHO XapaKTepU3yeT TEMIIEPATYPY U BIAXKHOCTh BO3/1yXa, HIKHIOK 00JaqyHOCTh
¥ CKOPOCTH BeTpa B CpoK 13 4. min B Oimmkaimit K Hemy cpok [1; 5].

B 3uMHue Mecsinbl B JouHe AKTpY IIpeobiaaet nmoroja «cyposas» (X kimacc) ¢ TemrnepaTypoi B 13 u
or—12 1o —22°C. B nepexoiHbIe Iepro b (apeib U OKTIOPH) Yallle BCEro MOBTOPSETCS KYMEPEHHO CYypPOBasi»
nmorona (IX xmacc) ot =5 go —7 °C. [lyns Temmoro nepuoaa (Maid — CeHTSIOPh) B AONHHE P. AKTPY 4acTo
HaOmoaeTes «pesko xonoanas» moroaa (VI kimace) ¢ remneparypoit ot +3 mo +10 °C.

IIpu pacuére MOBTOPSIEMOCTH KIACCOB TOTOJBI MCIONB3YIOTCS CPOYHBIC JAaHHBIC JUIMHHBIX PSIOB
HaOmoenuit. [Ipu xapakrepuctuke peakux kinaccoB moroasl Momenta (I, VI, X1, XII, XIII) 3to ocobenHo
aKkTyanbHo. B ciyuae, korma JaHHbIE METEOPOJIOTHMYECKMX HAONIOJACHUN 3a JUTHTENBHBIA TepHo.
OTCYTCTBOBQJIM, TIOSIBIISUIACH HEOOXOAMMOCTh OIICHKH PENpPEe3CHTATHUBHOCTH KOCBEHHBIX METO/OB. B
YaCTHOCTH, OIPEJSISUIUCh TPYMNBl IOTOJ IO OTHOCUTEIBHO KOPOTKUM psijaM HaOJMIOJICHUHA C
WCTIOJIb30BaHUEM CPETHUX MECSIHBIX 3HAUCHUH METEOPOJIOTHIECKUX BEINYHH.

XapakTepusysl TPUTOJAHOCTh TEPPUTOPHM JJIsi OPTaHU3allMU PEKPCAllMOHHONW ©  JeueOHO-
03JIOPOBHTEIILHON JAEATENLHOCTH, HEOOXOJMMO YUUTBHIBATH CTECNICHb (DYHKIIMOHAIBHOTO HANIPSKECHUSI CHCTEM
TEPMOPETYJISIMYA OpPraHU3Ma B Pa3HbIX CHHONTUYECKUX CHUTyalusX. B cBs3u ¢ 3TUM, 1enecoo0pa3Ho ObLIO
O0OBEIMHUTh KJIACCHI TIOTOJIbI MOMEHTa B TPYINBI HOroj: «ontumanbhbiey» (OI1), «yIoBIEeTBOPUTEILHBIC
(VII), «aeynoenerBoputensubie» (HBII) u «kpaitHe HEYJOBIETBOPUTENBHBIS) (TA0I. 2).

Tabnuna 2 — MaTerpanbHas XapakKTepUCTHKA KIIACCOB MOT0Ibl MOMEHTa [ 1]

I'pynna noroast Kiace moroast MomeHTa
I, HI, 1V, VI, IX — Bce moroasl ¢ ICHBIM
buaronpusaTHbIe OnTtumansasie (OI1) A
rorozsl (BIT) Hebom
VY noenerBoputenbubie (Y1) V, VI, X — sicubie

I, 11, 1V, V, VI, VI, IX, X — Bce moros

HeynoBiaeTBopUTEIbHEIC
ya P o6naunsle, X| — scHble 1 001a4YHbBIE

Heb6maronpusitabie
noronsl (HBIT) Kpaiine
HEYJOBJIETBOPUTEIIbHbIC

I, VII, X111, XIl — acuble 1 001auHbIe

B kauyecTBe «ONArONMpPHUSATHBIX» Ui JIE4eOHO-03I0POBUTEIBHOIO TYpU3Ma pacCMaTpPHBAOTCS
«ONTUMAJIBHBIE» U «YAOBIETBOPUTEIBHBIE» TPYIIIEI TOr0bI (Ta0. 3). «HeyaoBneTBOpUTENbHBIE» U «KpaiiHe
HEYJIOBJICTBOPUTENIBHBIC IIOTOABDY PACCMATPHBAIOTCS KaK  «HEONArONMpHUSTHBICY UL  [POBEICHUSI
PEKPEAlMOHHBIX MEPONpPHATHII Ha OTKPBITOM BO3Ayxe mNorofsl. Iloromsl JitoOOro kiacca ¢ HIDKHEH
00JIaYHOCTBI0 OoJiee 6 OAJTOB OTHECEHBI K HEOIAronpHaATHBIM ITOT0IaM.

Tabnuma 3 — XapakTepucTuka TpyII HOroj]

I'pynna nmoroasl Oomas Pexpeannonnnie DYHKIHOHATbHOE
XapaKTepHCTHKA MeponpHuATHSA HAIIpsIZKeHH e
CUCTEMBI
TepMOperyJIsiiuu
OpraHM3Ma 4eJIOBeKa
OnTtumansHbIC IIpusitHeIe 151 Pexpeaninonnsie MunnmansHoOe (HIKE
OOJIBIINHCTBA MEPONPHUSTHS HA CPEeJIHETO)
OTJIBIXAIOIINX OTKPBITOM BO3AYXE;
KJIMMaTOTEpaIus
Y noBNETBOPUTENHHBIE Y oJ1eThIX 10 Ce30HY [Iporysiku; moXosr; Cpennee u cunbHOE
moniel auckomdopra CIIOPTHUBHBIC
HET MEpOIPUITHS Ha
OTKPBITOM BO3AYXE;
KIIMMATOTEPAITHS C
JIBUTaTEIbHBIM
PEXKUMOM.
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I'pynna moroasl Oomas Pexpeannonnsie @DYHKIUOHATBHOE
XapaKTepuCcTHKA MeponpHATHS HaNpsZKeHne
CHCTEMBI
TepMoOperyJasauuu
OpraHu3Ma 4yeJjioBeKa
HeynosnerBopurenbHble | Y 340pOBBIX JTHOACH — He npoBojsrcs CuibHOE
JuckoMdopT. Y
OOJIBHBIX —
MIPOSIBJICHHE
aJlanTalMnOHHBIX
MIPOLIECCOB,
METEOPEaKITHH.
Kpatiine DKCTpeMalTbHbBIE He mpoBomsTes CuiibHOE 1
HEYJOBIETBOPUTEIHHEIC noronbl. KpaitHss Yype3MepHoe
CTeleHb JuckoMdopTa

Tabnuma 4 — YpaBHEHUSI MHOXKECTBEHHOW PETPECCUH IS OTMIPEISIICHUS YHCIa JTHEH C Pa3INYHBIMU TUIIAMHU

morox [3]
Mecsn Tun noroasl YpaBHEHUE perpeccuun
OIl N.= 36,0+0,75-T,—1,38-B
JHexabps,
HHBapB, Vil Nya:Nmec— No—Nre6n
DeBpaib HBIT Niesi=—17,2+3.88:B—0,75-T,
OIl No=3,3+0,93-T-1,14-V
Hiows, WMo, VIl Ny:=8,1-0,51-T+0,72-V
ABrycr
HBII NHe6n: NMec_ NO_Nyu
[Mpumeuanne. N — gmcno aHE# B Mecsiie C COOTBETCTBYIOIICH ITOTOI0M;
T — Temnepatypa Bo3nyxa, "C;
Ty — ycnoBHast Temneparypa Bosayxa “C. [3];
B — xonmmnuecTBO 0071aKOB HIKHEN 00J1aUHOCTH, B Oajliax;
V — cpenHsisi MecsiaHAs CKOPOCTh BETpa, M/C.

[o uMeromMMCest KITMMAaTHYECKUM TIOKa3aTellsiM OBUIO PACCUUTAHO CPEIHEMECSYHOE M TOI0BOE YHCIIO
nuerr ¢ onrtumanbabiMu (OI1), ynosnerBopurensHbiMu (Y1), HeOnaronpustaeiMu morogamu (HBIT) mist
cranuun AKTpy. PacueTsl NpOM3BOAMINCH IO CIEAYIOIIMM YpPaBHEHUSIM MHOKECTBEHHOM pErpeccuu
(tabm. 4).

B Tabn. 5 nmpuBeneHo pacnpenereHne CpeaHEro yuciaa JHEeH ¢ pa3IMYHbBIMHM THIIAMH TOTOJ B JOJHMHE
AxTpy B TedyeHHe roma. Pacu€T wWHTerpanbHBIX M YAaCTHBIX IIOKasaTelel, XapakTepH3YIOLIMX

OMOKJIMMATHYECKHE YCIIOBHSI TOPHBIX TEPPUTOPHIA, OyJeT ONaronpusTHO CKa3bIBaThCS HAa pallMOHATHHOM
HCIIOJIb30BaHUH NTPUPOTHO-PEKPEALMOHHBIX PECYPCOB.

Tabmuma 5 — CpenHee MecIYHOE M TOJIOBOE YHCIIO AHEW C Pa3TUYHBIMH TUIIAMH MOTOJI, CTAHIUS AKTPY

I'pynmel morox Mecan
I I Il [\ \Y Vi Vil
Nonr. 2,1 17,1 13,5 4,9 4,9 3,3 6,0
Nysons. 19,2 4,0 15,6 11,2 19,2 8,4 6,8
Nieoar. 9,7 6,9 19 13,9 6,9 18,3 18,2

KommiekcHas onieHKa KITMMaTHYeCKUX YCIOBHH B IpejiesiaX penpe3eHTaTUBHOTO TOPHO-JIEAHUKOBOTO
OacceifHa AKTpYy NOKa3ana, YTO JaHHAs TEPPUTOPHUS XapaKTEpU3yeTCsl OTHOCHUTENBFHO OJaronpusTHBIMU
YCIIOBHSIMU TS Pa3BUTHUS TYPUCTCKO-PEKPEAIIHOHHON JAESTEIbHOCTH.

Paboma eévinonnena npu gunarncosoii noooepoicke PODU (epanm 18-45-7000 P-a)
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OIIEHKA ITPOLHECCOB CAMOBOCCTAHOBJIEHUA PACTUTEJBHOCTH
OCYIIEHHBIX BEPXOBBIX BOJIOT TOMCKOM OBJIACTH

A.A. Cuntomxuna
Cubupckuii uHCmumym cenbckoz2o xosaticmea u mopga — unuan Cubupckozo edepanbHo2o HayyHo20
yeumpa azpobuomexnonoeuit PAH, 2. Tomck, Poccus

Aunomayus. B craThe npencTaBiIeHbl Pe3yabTaThl OLEHKH CTEIECHN HApyLIEHHOCTH M MHTEHCHBHOCTH
mpolecca CaMOBOCCTAHOBIICHHS PACTUTENLHOCTH BEPXOBBIX OONOT IMOCJTE OCYIICHHS Ha OCHOBE JaHHBIX
TI0JIEBBIX Te000TaHMYECKUX HCCIeA0BaHUI U METOIa KIIaCTEpHOr 0 aHalIn3a. BelieneHs! Tpy IpyIIbl y4acTKOB
C HU3KHM, CPETHUM U BBICOKUM YPOBHEM CAMOBOCCTAHOBJICHHS PACTUTEIBHOTO OKPOBA.

Kniouegvie cnosa: 3xonorndyeckue HHIUKATOPbI, KIACTEPHBIN aHAIN3, TpaHC(HOPMALIUS PACTUTEIBHOTO
MTOKPOBA.

EVALUATION OF PROCESSES OF SELF-RESTORATION OF VEGETATION IN
DRAINED RAISED BOGS IN TOMSK REGION

A.A. Sinyutkina
Siberian research Institute of Agricultural and Peat — branch of Siberian Federal Scientific Centre of Agro-
Biotechnologies, Tomsk, Russia

Abstract. The article presents the results of the disturbance level and intensity of the process of self-
recovery vegetation assessment of the drained raised bogs based on the field geobotanical studies data and the
method of cluster analysis. Three groups of sites with low, medium and high levels of self-regeneration of
vegetation are marked.

Keywords: ecological indicators, cluster analyses, vegetation cover transformation

Hcronp30BaHWEe JKOJIOTHYECKUX WHIUKATOPOB SBISETCS OOLICIPUHATHIM METOAOM JUI OLCHKH
COCTOSIHMSI ¥ TIPOTHO3MPOBAHUS yCIeXa BOCCTAHOBIIEHHS aHTPOIIOTEHHO HAapyIIEHHBIX dKocucTeMm. [2; 3].
Lenbto mcciieoBanus SBISETCS - MPOBECTH OLIEHKY CTENEHHW HAPYIIEHHOCTH W WHTEHCHBHOCTHU Ipoliecca
CaMOBOCCTAHOBJICHUSI PACTHUTEILHOCTH BEPXOBBIX OOJIOT MOCIE OCYNICHHsS C HCIIOJIb30BaHHEM BHJIOB
MHIUKATOPOB. MHIMKATOpaMH BIIMSIHUS OCYIICHHUs HA BEPXOBBIX O0JIOTaX SIBISIOTCS CHIDKCHHE JIOJH
Sphagnum angustifolium u S. magellanicum npu noBbIIEHHH OONMK 3€IEHBIX MXOB; CHIKCHHE JIOJH
Andromeda polifolia u yBenmuenue momm Vaccinium uliginosum, Vaccinium vitis-idaea. YBennuenue
BCTpeyaeMoCcTH C(parHOBBIX MXOB C Bo3pactanueM jgoiu Sphagnum magellanicum, tarxke mpoeKTHBHOTO
nokpertust Andromeda polifolia sisroTcs nHAMKaTOpamMu BoccTaHOBIeHHs OomoTa [1].

OObeKTaMH HCCIICIOBAHUS SIBISIOTCS MATh KJIFOYEBBIX YYACTKOB Ha OCYIICHHBIX M aHAJOTHYHBIX
€CTECTBEHHBIX OosioTax B mpenenax bakuapckoro, Yamnckoro, Komnmamesckoro, Illerapckoro paiioHOB
Tomckoli obaactu (moa30Ha 10kHOM Taiiry 3anagHoit Cubupu) (pucyHok 1, Tabnuua 1). B npeaenax kaxmoro
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KiIroueBoro ydactka B 2019 rogy npoBeneHbl Te000TAaHHUECKHE OMCAHUS Ha JBYX MOJIEIBHBIX TUIOIIAIKaX
10x10 m.

. KNKOYEBLIE YHaCTKN

BonoTa

Pucynok 1 — Cxema pacrnosoxeHus: 00beKTOB UccieoBaHus (cM. Tabmuiry 1)

JUJ1s1 OLIEHKU COCTOSIHUSL IPEBECHOTIO sIpyCa OIPEEIeHa BBICOTA JEPEBBEB C UCII0Ib30BAHUEM JIa3€PHOI0
Beicoromepa Nicon ForestryPro. Ommcanmne TpaBSHO-KYCTapHUYKOBOTO sipyca TPOBENCHO MO IISITHAM
AJOMHUHUPOBAHUA C O].[CHKOI71 a0COJIFOTHOI'O IMPOCKTUBHOI'O IMOKPBLITHA. Onucanue MOXOBOI'0O spyca BBIIIOJIHCHO
Ha CEpHU MCIIKUX YUCTHBIX IJIOMIAI0K C OHCHKOﬁ YaCTOTBI BCTPEUAaCMOCTH BUIOB. Knaccmbnxauml Y4aCTKOB
10 MHTEHCUBHOCTH IIPOLIECCa CAMOBOCCTAHOBJICHHUS IIPOBECHA METOAOM KJIaCTEpHOIo aHanu3a. B xauecTse
NEPEMCHHBIX HUCHOJB30BAHbBl 3HAYCHHA IPOCKTUBHOTO IMOKPBITUA W BBICOTBEI APEBECHOTO dApyca,
BCTPEYaEMOCTH BUOB TPaBSIHO-KYCTAPHUYKOBOT'O U MOXOBO-JIUIIAHHUKOBOTO SPYCOB.

Tabmuma 1 — XapakrepucTruka KIFOYEeBbIX YIACTKOB

KiroueBoit Howmep I'eomopdonoruueckuii ypoBeHb AHTpOnOreHHast Harpy3Ka
Y4acTOK TUIOIAAKH

1 1 Teppaca p. Ketp THIIPOJIECOMENINOpaLUs
2

2 3 Teppaca p. bakuap OCYIICHHUE JJIs TOObIUU Topdha
4

3 5 Mexaypeube bakuap-Mkca THIIPOJIECOMENINOPaLUs
6

4 7 Mexaypeuse Mkca-Illerapka TUJIPOJIECOMENMOpalUs
8

5 9 Mexaypeuse bakuap-Ukca €CTECTBEHHBIN y4acTOK
10

PactuTenbHBIl TIOKPOB BCeX MOJEIBHBIX IUIOIMAJOK IPEACTaBICH COCHOBO-KYCTapHUYKOBO-
cdarHoBbM (GUTOIICHO30M. BHI0BOI cOCTaB XapakTepusyercs JToMuHHpoBanueM Pinus sylvestris, Ledum
palustre, Chamaedaphne calyculata, cartoBeix MxoB. OcylieHre y4acTKOB mpoBeeHo B 1980 rr. ceThbio
OTKPBITHIX KaHAJIOB C LEJBI0 THAPOJIIECOMETHOpANUH U 100b1YM Topha. OTCYTCTBUE JIECOMOCAT0UHBIX PadboT
M PEeMOHTA JPCHAKHON CETH MPHUBENIO K PAa3BUTHIO MPOIECCOB CAMOBOCCTAHOBJICHHS OCYIICHHBIX 00J0T. B
3aBUCHMOCTH OT MCXOJHOH HOPMBI OCYLICHUS M COBPEMEHHOI'O COCTOSHHS JPEHaXHOW ceTh, 0oioTa
HaXOJISITCS Ha Pa3HOM CTaIK CAMOBOCCTAHOBIICHHUS PACTUTEIBHOIO MOKPOBA. B kauecTBe 00bEKTa CpaBHEHUS
BBIOpaH KIIFOUEBOH y9acToK B Oacceitne p. Kirrod. B pe3ynbTaTe KiiacTepHOro aHajm3a BRIICICHBI TPU TPYIIITHI
Y4YaCTKOB C BEICOKHM, CPEIHMM M HU3KHM YPOBHEM CaMOBOCCTAHOBIICHHUS (PUCYHOK 2).
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Tree Diagram for 10 Variables
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PucyHok 2 — Pe3ynbTaThl KJIIACTEPHOTO aHAJIM3a MOJCIBHBIX ILIOMIAJI0K M0 XapaKTEPUCTUKAM
pacTHTEIBHOIO MOKpoBa (¢ paMu 0003HaAUESHBI HOMEPa MOACILHBIX ILIOMIAI0K, CM. TaduIy 1)

IlepBbIii kacTep 0OBEANHSIET OCYIICHHBIE C LENBIO JIECOMEIHNOPALUHN YYaCTKH, PACIIOIOKEHHbBIE Ha
MEeXAypeyHOi paBHHHE U Teppace p. KeTb ¢ BBICOKMM ypOBHEM CaMOBOCCTAHOBIIEHHUS PACTUTENIBHOCTH, U
€CTeCTBeHHBIE ydacTKku B OacceitHe p. Kimou (mmomanmkm Ne 2, 6, 9, 10). YuacTku XapaKTepU3YOTCS
MUHHMAIBHBIMU CPEIH KJIACTEPOB 3HAYCHUSIMH BCTpeyaeMocTu 3eeHbix MxoB (0-13 %), orcyrcTBreM V.
uliginosum u mummaitHuKoOB, BRICOKO#M BeTpeuaemocThio S. magellanicum (mo 36 %), S. Angustifolium (mo 22%),
S. balticum (o 37 %).

Bo BTOpOI#t KITacTep co CpeTHUM YpOBHEM CaMOBOCCTAHOBIICHHUS BXOJAT JIBa Y4acTKa Ha BEPXOBBIX
00JIOTHBIX MaccUBax B npeaenax bakuap-Ukcuuckoit n kca-1llerapckoii MexaypedHbIX paBHUH (TUTOIIAIKH
Ne 5, 8). Jlns pacTUTEIBHOCTH XapaKTEpHBbI CPpeTHIE 3HAUCHHsI BCTPEYaeMOCTH 3€JIeHBIX MXOB (22-33 %) u V.
uliginosum (mo 20 %), npucyrcTBre TUIIARHUKOB (7-22 %).

Tpernii kinacTep ¢ HU3KUM YPOBHEM CaMOBOCCTAHOBJICHHUSI PACTUTEIBHOCTH OOBEAMHSIET y4acTOK
runposiecomenuopanuu Ha Hkca-lllerapckom Mexaypedbe W y4acTOK, OCYIISHHBIH Uit J00ban Topda Ha
Teppace p. bakuap. PacTurenbHbli MOKPOB XapakTepu3yeTcs MaKCUMAIbHBIMU 3HAYEHUSIMA BCTPEYAEMOCTH
3eneHbIXx MXx0B (49-58 %), V. uliginosum (25-36 %), orcyrctBrem S. angustifolium.

Hu B otuH 13 KITacTepoB He BOLIEN y4acTOK, OCYIICHHBIH C 1eTbio 1o0srau Topda Ha Teppace p. bakuap.
PacTurenbHBIE TOKPOB XapaKTepU3yeTCsl CIEUU(PHUYECKHMM BHIOBBIM COCTAaBOM C HHU3KOM CyMMapHOM
BCTPEYaEMOCThIO C(arHOBBIX MXOB, HE XapakTepHOH st 00J0T AaHHoro tuma (24 %), mpu 3ToM, cpeau
PacCMOTPEHHBIX Y4aCTKOB, MAaKCUMAJIbHBIM 3HaY€HHEM BCTPEYaEMOCTH JIMIIAHHUKOB, AocTuratoumm 70 %.
BunoBoii coctaB 7aHHOTO yyacTka 00yCIOBJICH NEPUOIMUECKI BOSHUKAIOIIMMHU IT0)KapaMy Ha JaHHOM 0oJioTe
BCJIEJICTBHE HU3KOTO YPOBHS OOJOTHBIX BOJ M BBICOKOW JOCTYITHOCTH JJISi MECTHOTO HAaceJeHHUs. Y4acTOK
XapakTepu3yeTcst OUYeHb HU3KHM YPOBHEM CAMOBOCCTAHOBIICHHS PACTUTEIBHOIO MOKpOBa. Takke OTIeIbHBIN
KJIacTep 00pa3yeT ydacTok Ha Teppace p. KeTs, 4To, BEpOosSTHO, CBA3aHO C PA3INIHSIMH B ICXOTHOM COCTOSTHAN
PacTUTEIHHOTO TIOKPOBA.

Takum 00pa3om, MPOBENEHHOE MCCIEAOBAHHE MOKa3aj0 OTCYTCTBHE BIMSHHUS PETHOHAIBHBIX WU
reoMopdosiorniyeckux (HakTopoB Ha COCTOSHHUE PACTUTEIHHOTO TMOKPOBa OCYIIEHHBIX OONOT. Y4acTKw,
pacmoyiOKeHHbIe Jake B IpeAeiax OJHOro OOJOTHOIO MaccuBa, HWMEIOT pasHbBId  ypOBEHBb
CaMOBOCCTAHOBJICHHS PACTUTEIBHOTO MOKpoBa. COCTOSIHHE y4YacTKOB B OOJBIICH CTENEHH ONpENeNseTcs
JIOKaNbHBIMH (aKTOpPaMHU, TAKUMH KaK TOJOXKEHHE B IIpeJenax OCYIIUTEIBHON CeTH, PacCTOSHHE OT
OCYIIUTEIBHBIX 1 MAaruCTPAIbHBIX KaHAJIOB, BIMSHUE TOXKAPOB U BBHITAIITHIBAHHE MECTHBIM HACEIICHUEM.

Hccnedosanue svinonneno npu unarncosou noodepoicke PH® ¢ pamkax nayunozo npoexma Ne 19-77-
00010
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HOBASI AKTYAJIbHASI KOHIEIIIUS JJAHAIIA®THOI'O PANOHUPOBAHMS
TUXOOKEAHCKOI'O JAHAITA®THOI'O A3OHAJIBHOT O ITOACA POCCHUUA

B.T. Cmapooaicunos
Hanvnesocmounviil ghedepanvrwiil yrusepcumem, TuxookeancKull MexcOyHapoOHblll TaHOUADmMHbI YeHmp,
2. Bnaousocmox, Poccus

Annomayus. Ha OCHOBE MHOTOJNIETHHX TIIOJIEBBIX T€OJOr0-TeorpaduvIeckux, TeorpapuuecKux
WCCIIeIOBAHUN U INTEPATYPHBIX JAHHBIX PACCMATPHUBAETCS HOBAs aKTyallbHAS KOHIETIIHUA CTPYKTYPHPOBAHUS
YU JaHAImaQTHOrO paioHMpoBaHMs TuxookeaHckoro aHmmadTHoro mosica Poccun. PailionmpoBanue
MPOBEJICHO Ha ypoBHE oOiactel (MaHmmadTHRIX CTPYKTyp). CocTaBiieHa Kapra jaHmmadTHOTO mosca U
pe3ynmbTaToB  padioHMpoBaHWsA. Bppmenensl  maHmmadrTHele  oOmactu  mosca:  CuxoTe-ANHMHCKasd,
Hwxueamypckas, Konbimckast, Kamuarcko-Kypunbckas u ap.

Knioueswvie cnosa: koHuenums, CTpyKTypa, paloHupoBaHue, (pakTopsl, 0071acTs.

NEW ACTUAL CONCEPT OF LANDSCAPE ZONING OF THE PACIFIC LANDSCAPE
AZONAL BELT OF RUSSIA

V.T. Starozhilov
Far Eastern Federal University, Pacific international landscape center, Vladivostok, Russia

Abstract. On the basis of many years of field geological, geographical research and literary data, a new
concept of structuring and landscape zoning of the Pacific Landscape Belt of Russia is considered. The zoning
was carried out at the level of areas (landscape structures). Landscape areas of the belt are highlighted: Sihote-
Alina, Nizhneamurskaya, Kodymskaya, Kamchatka etc.

Keywords. concept, structure, zoning, factors, area.

Beenenne. [Ipencrasienue 06 yueHun o pusnko-reorpaduyeckoil TAKCOHOMHH OCBELICHO B paboTax
A.A. T'puropsesa, I1.C. Makeea, ®.H. Munbkosa, H.A. Connnesa, A.I'. Ucauenko u ap. OOpamasce k
BOIMPOCY KJIacCU(PHUKAUN QU3NKO-TeorpadUuecKuX MoIpa3ielIeHIid TeppUTOpruu Poccn, 0OTMETHM, YTO, 110
@®.H. MunskoBy [3], Marepuk, mosc, CTpaHa — EAWHHUIBI (QHU3UKO-TeorpaduuecKoro paioOHUPOBAHUS,
HaXOJSIIIMECS HAaBEPXy «TaKCOHOMUYECKO» JecTHHIBI, o A.I'. Mcauenko [2], — Ha pernoHaJIbHOM ypOBHE
BBIJIEJICHBI JTaHAATHRIE OKpYTa, MPOBUHIINMU, 00J1acTH, cTpaHbl. O0menpuHITONH Hr3nKo-reorpaguyeckoit
knaccuukanuu teppuropur Poccum Het. Ilonoxkenue tepputopuil THXOOKEaHCKOTO MoOsica, HaNpUMep,
[TpuMophs, B U3BECTHBIX cXeMaX (PU3HKO-reorpauueckoro paioOHNPOBaHHS HEOTHO3HAYHOe. B "acTHOCTH,
o marepuanam B.J. IIpokaesa [4], oHo oTHOCHTCS — K [Ipumopcko-IIpuamypcekoii, o I'. /1. Puxtepy [5], — k
Amypcko-IIpumopckoii, B cxeme paiionupoBanus [lamesHero Bocroka, mo FO.K. MBammuaukoBy [1], —
[Mpuamypcko-IIpumopckoii u Kopeticko-Manpukypckoid ctpaHaM. HeoJHO3HAYHOCTh B HA3BaHHUAX (PUIUKO-
reorpagUyeckux €AWHUI M pa3iudhe B HMX TPaHUIAX BBI3BAHBI OTCYTCTBUEM EAWHBIX IOAXOJOB K
paiioHrpoBaHU0. B yacTHOCTH, BBUIY OTCYTCTBHSI CpeJHEMACIITAOHBIX JIaHAMA(QTHRIX KapT 1 MaTePHAaIOB K
HUM, HE NPUMEHSJICS HamOoyiee 3HAUYMMBIA METOJ]l BBISABJICHHMS PETHOHAIBHBIX EIMHUI] 1O KapTam

nmaHAmapTHO-THIIONIOTUYECKMX KOMIUIEKCOB W Jp. B pesymbraTte Ha cxemax pallOHMPOBAHMS ITOKA3aHBI
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apeabl, HalpaBJICHHBIC HAa PACKPHITHE MEXaHW3Ma MHTETpaluu, a He ¢ukcupoBanue auddepeHnnanum u
MOUCKH 3((HEKTOB CONPSDKCHUS M BHYTPEHHETO COJCp)KAaHHMsS TaKCOHOB HAa OCHOBE CPEIHEMAcIITaOHOro
naramadTHOro KaprorpadupoBanus. Takoil moaxon ckasancs Ha pesynsTarax. CoBpeMeHHOe naHamadTHoe
patiorupoBanne TruxookeaHckoro JanamadTHoro mosica Poccun, B gactHocTH, B MacmrTadax 1: 500 000 u 1:
1 000 000, Bce eme oTcyrcTByeT. [loaToMy nanamadTHOE pailoHUpOBaHUE, KAK HHCTPYMEHT OCMBICITHBAHUS
na"amadTHEIX (GaKTOB, 0COOEHHO PU COBPEMEHHOM OCBOCHUH TEPPUTOPHI, SBISETCS aKTyalbHBIM.

Matepuainsl 1 MeToAbl. B paboTe paccmaTpuBaroTCs pe3ynbTaThl JaHAA()THOIO palioHMPOBaHUS Ha
OCHOBE MHOTOJIETHHX T'€0JOro-reorpauueckux M reorpapuueckux ucciaeqoBannii CHXOTI-AJMHCKOH,
Caxanmumuckoi, KamuaTtckoif u npyrux 3BeHbeB TuxookeaHckoro siaHamadTHoro nosica Poccun. B ocHOBe
palfoHHpOBaHUs Jie)KaT MaTepHaibl JOCTaTOYHO 3HAYMMBIX BBHIOOPOK JaHHBIX HE TOJBKO IO penbedy,
PacTUTEIBHOCTH U MOYBaM, HO M MO KOPEHHBIM U PBIXJBIM HopojaMm, kaumary. Kpome Toro, mcxoxast us
IIPEICTABICHUS] 3HAYMMOCTH BCEX KOMIIOHEHTOB M (akTOpoB JaHImadTa, B TOM 4uciIe (QyHIaMEHTa Kak
BEIIECTBEHHOT0 KOMIIOHEHTa W (hakTopa €ero JUHAMHUKH, HAMH TpU PallOHUPOBAHMU PaccMaTpUBACTCS
(dbyHIaMeHT, a Takke 0cOOEHHOCTH ero ()OPMHUPOBAHUS HA OCHOBE aBTOPCKON KOHIIETILUH €r0 aKKPELHOHHOM
reoANHaMHYECKOM IBOJIIOLNH.

B nenom, aHanmuM3upyrOTCs U OLEHUBAIOTCS MaTepualisl Oosee yeM 30-IeTHUX MOJIEBBIX UCCIIEAOBAHUN
W TPOM3BOACTBEHHOM NPAKTHUECKOH peanu3aluy JaHIadTHOrO METOJa B IPUPOAOIOIb30BAaHUH — B
00JIacTH Typu3Ma U peKpeanuu, ITpaJoCTPOUTENbCTRA, MIIAHUPOBAHUN OTPACIEBOTO MPUPOAOIONB30BAHUS 1
ap. [6-13]. Panee moxy4eHHbIe HAMH MaTe€pHANBl HE aHATU3UPOBANHUCH C TOYKH 3pPEHHS JAHAMA(PTHOTO
paiionnpoBanusi TuxookeaHckoro naHamagTHOro mosica Poccuu, W Ha CETONHSIIHUN JeHb, B CBS3H C
YCUJICHUEM BHHMAHHS TOCYJapCTBa K OCBOCHHIO pacCMaTPUBAEMBIX TEPPUTOPUH, Takas HEOOXOAUMOCTb
palilOHUPOBaHHUS CTaja AKTyaJbHOM.

BaxHO OTMETUTH, YTO, IPEK/E YEM NIPUCTYNIUTH K pAHOHUPOBAHUIO PErMOHAIBHOIO YPOBHS HECMOTPS
Ha TO, YTO MBI YK€ PaHbIIIe PACCMATPHUBAJIH SBOJIONHUIO PYHAaMEHTa, HO HAM CHOBA HYXXHO YITOMSHYTH €€ C
LEJIBIO BBIACTICHUS reorpauuecku LEeNOCTHBIX OOBEKTOB PAaHOHMPOBAHMWS, B YACTHOCTH, JAaHAIIA(PTHBIX
obnacreii (puc.1).
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Pucynok 1 — Cxema moyoxeHusi OCHOBHBIX MAICOCTPYKTYP U CONPSDKEHHBIX C HUIMH JIEMEHTOB 30HBI
nepexoja ceBepo-BocToka As3un K TuxookeaHckoi rumre. 1 — XaHKalCKUi MaccuB. 2 — macCUBHAs
naneookpanHa buknno-bamkano-Hmwkaeamypckoii 30861 3 — [Ipumopckoe naneoruiato [pumopcekoit
MUKPOIUTUTHI C aTOJUIaMU ¥ PU(OBBIMH MTOCTPOMKaMH Ha BepimInHax rop. 4 — Xokkaio-CaxalnHCKHA
nasneoxpeder roro-3anagHoi yacth OX0TCKOM MUKPOIUIUTHI C aTOJUIaMU U PU(POBBIMH NOCTPOMKAMHU Ha
BepiuHax rop. 5 — 3amagHo-Kamaarckoe nmogastue. 6 — Bocrouno-Kamuarckoe nogustue. 7 —
COBpEeMEHHasl ByJIkaHU4decKast qyra. 8 — ceficModokaibHast 30Ha. 9 — mpernoaraeMble rpaHUIbl MUKPOTLIUT.
10 — okeannveckas kopa. 11 — MaHTHs B OKeaHe. a, 0, 8, 2 — TIOJIOKEHHE NaJICOCTPYKTYP B: @ — IOMETIOBOE
BpeMs1, 6 — Oepuace, 6 — BaJITaHXHH-IaTCKOE BPeMsl, 2 — B TIaJICOLICH-I0LICHE
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Opogronnst  pyHmameHta ganamadToB Ha mpuMmepe Cuxord-Ammasg, CaxanmuHa, XOKKaWmo u
Ipuieraromux odaacTeil, onpenensdronias BaKHeHII1e 4epTsl ajieoreorpaduu 1 nociae youero pasaeieHus
Ha 001acTH, pa3fessieTcs Ha JBa TeHEPAbHBIX ATama: aKKPELIMOHHBIN U MOCTAaKKPELIMOHHBINA. AKKPELIMOHHBIN
OTBEYAET aKKPELHH I'€0JIOr0-CTPYKTYPHBIX MoApa3aeneHui THXx00KeaHCKON aNeonInThl K TaJICOKOHTHHETY.
AKKpenusi MpOUCXOANUT ABaxIbl. IlepBas cooTBETCTBYET akKpelUuu B jaoMenoBoe Bpems [Ipumopckoro
MajeomiaTo K akKTHBHOM OKpawHe XaHKaiickoro maccuBa B Ilpumoprse (4 gaiee Ha ceBep K OKpauHe),
TIPEACTABICHHONH OKEaHWYECKHMH M IeTb()OBEIMHA 0Opa30BaHMSIMH — OCHOBaHWS bukuHo-baiimkamsckoi
30HBI. BTOpO# 3Tam oTBeuaeT akKpeuuu B JOKaHO30McKoe BpeMs K c()OPMHUPOBABIIEHCS] B METIOBOE BpeMsl
aKTHBHOM OKpanHe (BocTouHast okpauHa [IpuMopckoro naneoruiato) 0oee MOJIOABIX [€0I0r0-CTPYKTYPHBIX
noapasneneHuil  THXOOKEaHCKOM IUIMTHL. IIOCTAaKKpEMOHHBINM 3Tall  XapakTEpU3yeTcs AAIbHEUIINUM
«co3peBaHreM» (KOHTMHEHTAJIN3AIMell) COOTBETCTBYIONIMX HApPACTUBIIMX KOHTHHEHT MHUKPOIUIUT. JTaml
XapakTepusyeTcs Takke (POPMHPOBaHHEM OTJIMYAIOLIEIOCs IO BO3PACTy, COCTABY, MOIIHOCTH YEXJIa, yXKe
CTaBLINX (YHAaMEHTOM MHUKPOILIHT.

Beime oTMeueHa TOJIBKO YacTh HCIIOJIB30BAHHBIX MAaTEpHaliOB, BCE MaTepualbl B CTaThe OTPA3UTh
MIPOCTO HEBO3MOXKHO. [lomyueHs! cneayromue pe3ynbTaThl.

PesyabTaTbl. Ha ocHOBe aHanmm3a, CHHTE3a M OLIEHKM 3HAYMMOTO IOJIEBOTO M TEOPETUUECKOTO
MaTepHaja yCTaHOBJIEH (pyHIaMEHTaJIbHBIN Pe3ynbTaT HACTOSIIMX MCCICAOBAHUMN, 3aKIIOYAOIINNCS B TOM,
YTO COCTaBJICHa KapTa W TMPOBEACHO paioHMpoBaHME THXOOKeaHCKOro iaHmmadtHoro mosica Poccuw,
BbIeNieHpl JaHamadTHeie obmactu: Cuxory-Anmackas, Hmxaeamypckas, Ilpmoxorckas, KomsiMckas,
Amnanpipckas, Uykorckas, Kopskckas, Kamuarcko-Kypunbckas, CaxanuHckasi.

[Ipu stom moj reorpaduyecku eAWHBIMH JaHJIIAQTHBIMA OOJIACTSAMH TOHHMAIOTCS TEPPUTOPHH,
OTHOCUTEIIPHO OJHOPOJHBIE IO BEIECTBEHHOMY COJICPXKAHUIO, YCIIOBHSAM 3aJ€TaHHs BEIIECTBEHHBIX
KOMILJICKCOB, CTPYKTYPHO-TEKTOHHYECKOMY TMOJIOKEHHIO, 00pa30BaHHBIE B OJUH 3Tall OPOTCHHYECKOH W
oporpapuuecKol IBONIONUN B COOTBETCTBYIOIINX OJHOPOIHBIX KIIMMATHYECKUX YCIOBHUSX U C Pa3BUTHIMH
OTHOCHUTEIILHO OZHOPOJHBIMH PACTUTEIBHBIMU TPYIIIUPOBKAMHU.

Hwxe nmnst mpumepa mnpuBoautcs omucanue Cuxord-AnuHckod naHamadTHOH ob6nactu, Bce
BbIJIeJIEHHBIE 00JIaCTH ONUCATh B KPaTKOH padoTe MPOCTO HEBO3MOXKHO, M OHO OYZET BBIMOJIHEHO B APYTHX
paborax.

Cuxoms-Anunckas aandwagmnoss obracmey BkodaeT CHUXOTI-AJHMHCKYIO CKIQIYaTyi0 TOPHYIO
TEPPUTOPHIO JalbHEBOCTOUYHOI'O TOPHOIO Kiacca JaHAMA(TOB CO CPEeIHETOPHBIMH HOJIHMCYOCTPaTHBIMU,
HU3KOTOPHBIMU TEPPUTEHHBIMH U JAPYTUMHU POAAMU M TOPHO-TEMHOXBOWHBIMH, TOPHOJIECHBIMU CMEIIaHHO-
LIMPOKOJIMCTBEHHBIMHU TOAKJIACCAMHU M BUAAMH JIAHAMIA()TOB C XBOMHBIMU I'PYNIIMPOBKAMHU PACTUTEIBHOCTH
Ha pa3INYHbIX T0YBAX.

CuxoT3-AnMHCKasE 00JacTh MPENCTAaBIsET CcO0O cHcTeMy XpeOTOB pPa3TUYHONW OpPUEHTHUPOBKH,
oxBarbiBaomx okono 70% Bcelr Teppuropuu. Ilo abcomoTHON BBICOTE 3TO CpEeJHETOpPbE C
npeobiagarommmu adcomotHbIME BeicoTamu 800-1000 M 1 oTHOcUTeNnbHBIMU MpeBbimieHHIMHU 200 - 400 M.
I'maBHBII Bomopasaen ropHOi TEpPUTOPUH IPOCTUPAETCS B CEBEPO-BOCTOYHOM HAIPABICHUH HA PACCTOSIHUU
50 - 150 xm ot Gepera Snorckoro Mops. AGcomoTHeie oTMeTKH ero BepmuH 900 - 1746 M, nepeBasnos — 450
- 700 M. HauBpICIe OTMETKHM PaCTOJIOXKEHBI 3amajHee JTUHUH TJIaBHOTO Bojgopasznena (Amk — 1933 M,
Ob6naunas — 1855 m).

3akaoueHue. 3aBepiiasi, OTMETHUM, YTO BKJIAJ B TIO3HAHWE PErHMOHA — Ha OCHOBE aHAINM3a U CHHTE3a
BHYTPEHHETO COJEpPKaHH MPUPOIBI, ydeTa TIyOMHHBIX KOpHEH OKpanHHO-KOHTHHEHTAIBHON AMXOTOMHH,
aHajM3a OPOTCHHUYECKOro, OpOrpaduvecKkoro, KIMMATUYeCKOro, (QHUTO-PacTUTEIBHOTO (aKTOPOB, 3TO
OTpa)KeHUE NIPUPOJILI B BHJIE THXOOKEaHCKOTO JaH AP THOTO Mosica, BKIFOYAIOIIEro oonacty. B nemom, mo
HallleMy MHEHMIO, OpPraHW30BaHHAs CHUCTeMa sIBJsieTcsl 0a30BOW Mojenblo. Mcnonp3oBaHHE TakoH MOJENH
UMeeT OIPOMHBIN TIOTEHITUAN PH PEICHUH MHOTUX Pa3HONPOMMILHBIX 3a/a4.
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KOHIENIWA ObPbEAJUHEHUA JIAHAINA®THBIX U OTPACJIEBBIX IIOYBEHHBIX
HCCJEIOBAHUN U MPAKTUYECKAS EE PEAJTM3AIINS B THXOOKEAHCKOM
JAHAIIA®THOM MOSACE CEBEPHOM MAIIU®UKHA

B.T. Cmapooicunos
Hanvnesocmounwiil ghedepanvruiil yrusepcumem, TuxooxkeancKull MexcoyHapoOHblll TAHOUADMHbIN YeHmp,
2. Bnaousocmox, Poccus

Annomayus. PaccMoTpeHa KOHIENIUSA OOBEAMHEHHUS JaHAMIA(QTHBIX M OTPACIEBBIX MMOYBCHHBIX
WCCIICIOBAaHUN ¥ €€ IMPaKTHYECKON peanu3aliyl B THXOOKEAHCKOM JaHmmadTHOW 30HE CEBEPHOUN yacTu
Tuxoro okeana. [Ipeayaraercs meHTpaIM30BaTh JaHAMAPTHO-IOYBEHHOE HAIIPaBIeHNE B THXOOKEAHCKON
Poccun u opranmszoBath Ha Oa3e Jlemapramenta mnouBoBeacHus JABD®Y u TMIJIL] TuxookeaHckuit
nmaHAmapTHO-TIOYBEHHBIN ceKTOp MeXIyHapoJHOTO JaHAIaQTHOTO IIEHTPA U Ha3BaTh ero TUX00KEaHCKUM
naHAmapTHO-TIOYBEHHBIM CEKTOpOoM. PaccMmoTpeHbl naHmmadTHBEIE OCHOBBI JIaHMIIA(THO-TTOYBEHHOTO
CEKTOpA.

Kurouesvie crosa: HOBas KOHICIIUS, [EHTpAIH3AINs, TOYBHI, JaHImadT, Kadeapa, MOYBOBEICHUE,
0Tpacib.
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THE CONCEPT OF COMBINING LANDSCAPE AND SECTORAL SOIL RESEARCH
AND ITS PRACTICAL IMPLEMENTATION IN THE PACIFIC LANDSCAPE BELT OF

NORTHERN PACIFICA

V.T. Starozhilov
Far Eastern Federal University, Pacific international landscape center, Vladivostok, Russia

Abstract. A concept of soil-landscape research centralization and its practical implementation in the
Pacific landscape zone of Northern Pacifica are considered. It is proposed to centralize the soil-landscape
direction in the Pacific Russia and to organize on the basis of the Department of soil science of FEFU and
TMLC the Pacific soil-landscape sector of the International landscape center and call it the Pacific soil-
landscape sector. The landscape bases of soil-landscape sector are considered.

Keywords: new concept, centralization, soils, landscape, Department, soil science, sector.

Beenenne. OcBoenne JlanpHero BocToka M, B 4aCTHOCTH, TEPPUTOPHH BBIAECICHHOIO HAMHU paHee
Tuxookeanckoro nannmagTtHoro nosica CeBepHoit Ilannguku [4], cBA3aHO C TpaHAMO3HBIMH 3aJa4aMH,
[IOCTaBJICHHBIMH IIPABUTENILCTBOM Tepen (eaepaabHbIMKU OpraHaMH U, B TOM YKCIIe, epea JlambHeBOCTOUHBIM
(denepanbHBIM YHUBEPCHTETOM. DTO MOXXHO BBIMOJIHHUTH C IMOMOIIBIO MPHUBJICUCHUSI HOBBIX TEXHOJIOTHM, B
YaCTHOCTH, CBA3aHHBIX C aHAJIIM30M, CHHTE30M, OLICHKOM LH(POBBIX BEKTOPHBIX JIAHAMIA(THBIX MaTEpPUAJIOB
W IeHTpanu3anue JanamadTHEIX U arposiaHAmadTHRIX UCCIEIOBAHUH U TIPAKTHKH OCBOCHHUS TEPPUTOPUH.

B nenom xe, nanamadrHas u3ydeHHOCTh JJanbHero BocToka, 0cOOEHHO 3TO OTHOCHTCS K U3YUYE€HHOCTH
arpoiaHamagToB, BCE €IIE OCTAeTCs HEeNOCTATOYHOW. ITO O0OYCIOBICHO pa3lIWYHBIMH MPUIMHAMH:
O00bEKTHBHAS TIPUYMHA - TOBBINICHHAS KOHTPACTHOCTh M CIOXKHOCTH JaHamadtHol muddepenuunanuy,
TpeOyloIias cChenuaibHBIX MNPUEMOB CTPYKTYPHO-TGHETHUECKOIO0 M  (PYHKIMOHAJIBHOTO METOIOB
HCCIIEIOBaHMUs, IOCTPOCHUSI 0cO00M MOJIENN OpraHM3aliy JaHAmAPTOB, U CyObEKTUBHAsI — OTCYTCTBUE B
pervone naHMUAPTHON INKOJBI COOTBETCTBYIOIIErO ypoBHs. bmwkaimuii akagemudeckuit MHCTUTYT
reorpadun Cubupu u [lampaero Boctoka (r. MpKyTCK) CBOMMH HCCIENOBAHUAMHU ITOYTH HE OXBATHIBAI
Tuxookeancknit TaHIAQTHBIA MOSC ¥ MO3KE B €0 Ha3BaHUH 0CTanach TOJIbKO CHOHPE.

OtcyrcTBre TuxookeaHCKOH TaHAmA(THON MIKOJIBI OTPA3UIIOCh, B UTOTE, HA YPOBHE JaHAIMA(PTHBIX
HCCIICIOBAaHNH, TOArOTOBKE CIELMATUCTOB M, B LIEJIOM, Ha NPUMEHEHHH JaHAMAPTHOTO MOAXOJAa IpH
OCBOCHMM TeppuTopuii. 1IoBOpOT rocygapcrea K IJIAaHOMEPHOMY OCBOEHHUIO TeppuUTOpuil TuxookeaHCKOMH
Poccun Biewer 3a co0oil pelieHHE NPUPOJOOXPAHHBIX, HKOJOTMYECKHX, B IEJIOM, OTpPAaCJIEBBIX
MPUPOAOTIONIB30BATENBCKHIX | JIP. MPOOJIEeM Ha OCHOBE MPUMEHEHHS MEPEOBbIX JIaHAIIA(THBHIX TEXHOJIOTHHA.
B wutore, nmo mpemioxxeHuto rocyaapctsa, B JladbHEBOCTOUHOM (eepalbHOM YHHBEPCHTETE OBbLT CO31aH
TuxookeaHckuit MexAyHapoAHbl JanmmadTHei 1entp (manee TMJIL). Ero opranusamus wu
(YHKIIMOHUPOBAHUE, B CBOIO OYEpEdb, OIPEACITUIN HEOOXOAUMOCTh, B CBSI3H C MHOTOOTPACIECBHIM
MPUPOAOIOIb30BAHIEM, CTPYKTYPHPOBAaHHE JAaHMAQTHBIX HCCIAEIOBAHUN M LEHTPAIM3ALHUI0 HX II0
oTpacieBbiM HampasieHusiM. OHu pasHble. OZHUM W3 CEKTOPOB SIBISIETCS JIaHAIMA(QTHO-TOYBCHHBIN, M
MpeJylaraeTcs ero BIJEIUTh B OCOOBIH CEKTOP M Ha3BaTh €ro THXOOKEaHCKHM JaHmadTHO-TIOYBEHHBIM
cexTopoM. OCHOBOH cekTopa sBistoTcs Kadeapa nouBosenenus Ikonsl ecrectBennbix Hayk (LIEH) AB®Y
1 TUX00KEeaHCKUI MEeXTyHAPO HBIN JTaH A THRIA IEHTP.

Mertonosnoruyeckasi Hay4Has W INpaKkTHYecKass OCHOBa THX00KeaHCKOro JaHamagrHO-
MOYBEeHHOT0 cekTopa Tuxookeanckoro MexayHapoaHoro JjganamagrHoro uedrpa IHIEH JAB®Y.
Hayunoit  sjanmmadTHOM ~ OCHOBOH  IEHTpaiu3alud  JIAaHAMA(THO-TOYBEHHBIX  HCCIICIOBAHHUN
paccMmaTpuBaercsi JaHgmadTHas reorpadus M, B LEJOM, JIAHAWA(THBIA MOIXOA € TPUMEHEHHEM
naHama@THON WHIMKAIIMA W MOHHTOPUHTAa TEOCHCTEM B paMKax H3y4deHHs cOaJaHCUPOBAHHOTO U
9KOJIOTHUECKH 0€3011acHOr0 pa3BUTHs TeppuTopuid. JlanamadTHOMY aHanM3y moaBepraroTcs JaHImadTHHIE
T€OCHUCTEMBI PA3IMYHBIX PAHIOB M, B KOHEYHOM MTOTe, JAaeTCs Ta WIK WHas reorpaduueckas MpakTHYecKas
OLIEHKa COOTBETCTBYIOIIETO Ieorpaueckoro MpOCTPAHCTBA, a TIOJyYCHHBIE Pe3yNIbTaThl aHAIM3a, CHHTE3a 1
OLIEHKH MO>KHO ITPUMEHHTH AJIS1 PEILIEHNS COOTBETCTBYIOLIUX MPON3BOICTBEHHO-X03MCTBEHHBIX 3ajja4 BIUIOTh
110 JtanamadToB paHra JaHamadTHON chephbl.
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[Ipu 5TOM BakKHO TO, YTO COBPEMEHHBIE TaHAMAPTHO-TIOYBEHHBIE MAaTePHAIIBI MOXKHO ITOJTYYUTh TOITBKO
B COJIPYXECTBE CIEIHATNCTOB: MAaTEMATHKOB, (PHU3NKOB, XUMHKOB, TeorpadoB, KIMMAaTOIOTOB, THIPOJIOTOB,
MOYBOBEOB U 1p. JadbHeBOCTOUYHBIH (pefepanbHbIil YHUBEPCUTET — 3TO WACANbHAs OpraHu3alusl, I11e UIMeeT
MECTO COYETaHHE MHOTONPO(MIBHBIX CIENHUAINCTOB, €CTh MOTEHIIHAT BO3MOXXHOCTEH pa3pabOTOK HOBBIX
texHosoruil. Iloatomy mbl yTBepxkmaem, uro JAB®Y — 310 upeanbHas miowaaka Juisl OpraHu3alyu
LUEHTPATU30BaHHBIX JIAHAMIA(THO-TIOYBEHHBIX HMCCIECJOBAaHUI W TOATOTOBKH YCJOBUH MOATOTOBKU
CHEIMAJIUCTOB B 3TOW 00JIACTH. DTO MOXKHO CJHIENaTh TOJIHKO HAa YPOBHE CaMOCTOSITEIFHOTO CTPYKTYPHOTO
nonpasaencaus ABOY (nangmadTHO-MOuBeHHOr0 cexktopa Kadenaper mouBoBeaenuss u TMIILD). Ilpum
OpTraHMU3aIAY CEKTOpa HY>KHO YUUTHIBATH TO, YTO TAKME CEKTOPHI B TUX0OKeaHCKOH Poccum oTCyTCTBYIOT, X
aHaJIOTOB HET, OH MOKET OBITh OPraHW30BaH BIIEPBBIC, IEPE]] HUM CTaBsATCA 3aAa4yn (heaepaabHOTO YPOBHS, U
OH JIOIDKeH HMeTh (pefepalibHOE 3HAYCHHE B paMKax CTPYKTYPHOro MoApasiefieHus QenepaibHOro
yauBepcuteTa. [IBOY o0magaeT MOIIHBIM HAYYHBIM Pa3HONPO(GUIHHBIM TBOPUYECKHM ITOTSHIINATIOM, MOXKET
BBICTYNaThb TapaHTOM B pELIEHUH HAYYHO-HCCIENOBATEIbCKUX, MPAKTHUYECKUX 3aj7ad, MOCTaBIEHHBIX
mpaBUTENsCTBOM Poccum mo ocoeHuto JlampHero Bocroka B 00macT IMOYBOBEACHHWS Ha OCHOBE
nmasamapTHON Teorpaduu ¢ OTHOBPEMEHHON MOITOTOBKOW yCIOBHHA /T (POpMHUPOBaHUS KaJpOBOTO COCTaBa
Ha OCHOBE 00yUYeHHS CTYACHTOB.

JlanmmadTHas uHGOpMarMOHHas 0a3a METOONIOTHH PabOT CEKTOpa OCHOBBIBACTCS Ha pPe3yNbTaTax
MHOTOJIETHUX HAaYYHBIX M MPAKTUYECKUX HCCIEAOBAHHH B cdepe Teojoro-reorpaduueckoro M3ydeHus U
BEKTOPHO-CIIOCBOTO  JIAHAIIA(PTHOTO KapTorpadupoBaHUs KpPYymHBIX peruoHanbHbIX (IIpmmopckoro,
Caxamunackoro u ap. [1,2,7-10]) u nokanpubix [3] 3BeHbEeB THXOOKEAHCKOro JaHAIIAGTHOrO MOsCa
Poccun [4].

CocTaBreHBl 1O OTIAENBHBIM perrnoHaMm (Hampumep, 1o [IpuMopckoMy Kparo) BEKTOPHBIE CIIOEBEIC
naaamagTHeie KapThl MacmTaboB 1: 500 000, 1: 1000 000 u mp. DTo cO3maN0O MPEANOCHUIKH JUIS UX
MNPpUMCHCHHA B KauCCTBE OCHOBbBI MOHHMTOPHUHIA IIOYBOCUCTEM IIO0 BbIACIaM J'IaHIlHIa(bTOB. To ectb
nmaHAmadTHOMY aHAIH3Y MOJIBEPTal0TCs BEKTOPHO-CIOEBhIe TaHAIAQTHBIE TEOCUCTEMBI PA3INIHBIX PAHTOB,
W, B KOHEYHOM HWTOTE, AAaeTCsl Ta WM MHAs MpaKTHYecKas OleHKa MpOCTpaHCTBa JaHmmadTHOH cdepsl, a
MOJTyYeHHBIE Pe3yNbTaThl aHAIIN3a, CHHTE3a U OIEHKU MOXKHO MPUMEHSTH JJIS PEIIeHHUs POU3BOICTBEHHO-
XO3SMCTBEHHBIX 3aj1ad [5; 6].

HesaTeabHocTs THX00KkeaHCKOro JaHAIIA(GTHO-MOYBEHHOI0 CEKTOPa HAMPABJIEHA HA CJIeAyIolue
HATIPABJIEHMS: IEHTPATN3AINIO METOJUIECKAX OCHOB, OKa3aHHE METOAMYECKOU ITOMOIIH TI0 JTaHAM AP THO-
MOYBCHHBIM HAIPaBJICHUSAM; CO3JIJaHHE YCIOBHUH Il yCTOWYMBOTO 0€30MacHOro JaHmadTHO-TIOYBEHHOTO
pazButusi TuxookeaHckoit Poccum; QopmupoBanue 3pQexTuBHON HHPOPMANMOHHON cpenbl Ha 0ase
COBpPEMEHHBIX TEXHOJIOTHIA U Pa3pad0TOK, CBA3aHHBIX ¢ 00pabOTKOM U XpaHeHHeM WH(OPMAITUH, TOCTYITHOH
JimnaM, IpuHUMaromM peiCHuA B c@epe IMOYBOIIOJIL30BaHUs, C ICJIBIO ITOBBINICHU A Ka4€CTBA IPUHUMACMbIX
pElIeHnH; COBEpIICHCTBOBAHHE CHCTEMBI TPUHATHS pEIIeHHH B cepe MOYBONOIH30BAHHUS TOCPEICTBOM
peanu3anmy SKCIePTHBIX (YHKINH CEKTOPa; COJIEHCTBIE COBEPIICHCTBOBAHUIO HOPMATHBHO-ITPABOBOIO MOJISI
B c(hepe MOYBOTIOIB30BAHMS U YITPABICHUSI.

B menmom, BRIMOJIHEHHWE 33a/a4 OCHOBBIBASTCS HA BHJIAX JIEATEIHHOCTH: HAyYHOW, METOIUYECKOH,
KOHCAJIITUHTOBOM, SKCIIEPTHON, HAYYHO-00pa30BaTENbHOM, IPOCBETUTEIHCKOM.

3axmovyenue. [lpeanaraercs  HeHTpanu30BaTh  JaHAIA(QTHO-NOYBEHHOE  HANpABICHUE B
Tuxooxeanckoi Poccnn u oprannzoBath Ha 0aze xadeapsr mouoBeaenus JABDY n TMIJIL] Tuxookeanckuit
JaHAmapTHO-TIOYBSHHBIN ceKTOp MEXIyHapOIHOTO JaHAIIAQTHOIO IIEHTPa U Ha3BaTh €ro THX00KEAaHCKUM
naHamadTHO-TIOYBEHHBIM cekTopoM. [lpemiaraem Takke MOPUMEHSITh KOMIIBIOTEPHYIO TEXHOJOTHIO
BEKTOPHOI'0 CJIOCBOTO KapTOI‘pa(i)I/IpOBaHI/Iﬂ, METOJUKY KOMIIBIOTEPHOI'O ITOJIB30BAHUSA BEKTOPHO-CIIOCBBIMU
naHIma@THEIME KapTaMH M YK€ COCTaBJICHHBIE BEKTOPHO-CJIOEBBIE JIaHIMIA()THBIE KapThl B KayecTBE
«1athopMb» M OCHOBBI JUIsl TpodeccHOHANBHBIX padboT THUXOOKeaHCKOTro JaHImApTHO-IOYBEHHOTO
cekTopa. Mcmnonp3oBaHue yke pa3paboranHoW yaHamadTHOW miaathopMbl BO MHOTOM CKOPPEKTHPYET
HanpaBiIeHUs JaHIAPTHON AEITEIbHOCTH CEKTOpA.

149



OpraHuzainyss Takoro CEKTOpa IOMOKET IOBBICUTh IPAKTUUECKYI0 pEaIM3alMi0 JaHAAapTHO-
ITOYBEHHOI'0 MOJXOAAa B OCBOCHHH THXOOKEaHCKOW POCCHM M NOBBICHUTH IIAHKY COBMECTHOM IOATOTOBKH
CIELUAIMCTOB HOBOTO TIOKOJICHHSI M1 COBPEMEHHOT'O MH()OPMAIIMOHHOTO YPOBHSI.

Hcceneoosanus svinonnenst npu unancosotl noodepacke PODU (npoexm — 19-35-90007).
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OCOBEHHOCTHU MUKPOJ3JIEMEHTHOI'O COCTABA CHEI'OBOTI'O IIOKPOBA
I'. YCOJIBE-CUBUPCKOE

M.C. Xonooosa, C.H. Ilpocexun, 3.H. Tupcxux, I1.1". Joreux
Hucmumym ceoxumuu um. A.I1. Bunocpadosa CO PAH, 2. Upxkymck, Poccus

Annomayus. TIpoBeJleHO KOMILIEKCHOE HCCIIEJIOBAHNE 3arpsi3HEHUs] CHETOBOTO IMOKPOBa T. Ycollbe-
Cubupckoe. COBpeMEHHBIMH METOAaMH B TBEPAOH W JKUIKOW (ha3ze CHErOBOTO IOKPOBA OIPENEICHEI
KOHOCHTpalunuu MUKPOIJIEMEHTOB, IIbLIJICBas Harpyska. I/ICHOHL3y5{ PacCUCThI 10 AKKYyMYJISIIUA
MHKPO3JIEMEHTOB B CHCT'OBOM ITOKPOBE, MTOACUYUTAHO, CKOJIBKO TEXHOTCHHBIX SanHSHHTeHCﬁ BO BPEMsI TastHUSA
CHeTa MOCTYIaeT B BOJHYIO SKOCHCTEMY pP. AHTaphl.

Knrouesvie cnoea: CHETOBOW IOKPOB, MHKPOIJIEMEHTHI, aTMOC(eEepHOE 3arpsi3HEeHue, TI. YcCollbe-
Cubupckoe.
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FEATURES OF MICROELEMENT COMPOSITION OF SNOW COVER

OF CITY OF USOLYE-SIBIRSKOYE

M.S. Kholodova, S.N. Prosekin, E.N. Tirskikh, P.G. Dolgikh
Vinogradov Institute of Geochemistry SB RAS, Irkutsk, Russia

Abstract. A comprehensive study of pollution of the snow cover of the city of Usolye-Sibirskoe was
carried out. Modern methods in the solid and liquid phases of the snow cover determined the concentration of
trace elements, dust load. Using calculations on the accumulation of trace elements in the snow cover, it is
calculated how many technogenic pollutants during snow melt enter the water ecosystem of the river Angara.

Keywords: snow cover, microelements, atmospheric pollution, Usolye-Sibirskoe

ATMOC(epHbIe OCaiKy SBJISAIOTCS OJHUM U3 MOKA3aTeNbHBIX IPUPOAHBIX KOMIIOHEHTOB, OTPaXAIOLINX
CTENICHb BIMSHUS TEXHOTCHHBIX MCTOYHMKOB Ha 3arps3HeHHe aTMoc(epbl, W BaKHOH OOBEKTHBHOM
XapaKTePUCTUKON SKOJIOTO-TEOXMMHUYECKON OLIEHKH TeppuTOopuu. TBepable NpUMecH, M3 ToJa B IO
0CaXJ1asiCh Ha TOBEPXHOCTh TI0YB, CIIOCOOCTBYIOT HAKOTJICHHIO B X OMOTEHHOM CJI0€ MHOTHX MOTEHIIHAIBHO
TOKCHYHBIX JJIEMEHTOB, OCOOCHHO TSDKENBIX METaJIOB, CO3/aBasi 30HBI IOBBIIICHHOTO 3arpsi3HEHUS
OKpY’Karollel cpepl.

OOBEKTOM HaIIET0 UCCIICAOBAHHUS SABISICTCS TEPPUTOPHSA T. Y colibe-CHOupcKoe, B KOTOPOM OCHOBHBIMHU
AQHTPOIIOTCHHBIMU HCTOYHMKAMHU 3arpsi3HEHUsT aTMoc(epbl SIBISIOTCS XUMUYeckas M (papmaneBTHUYECKas
MIPOMBIIIIEHHOCTH (IIpOM30Ha IpeanpuaTus «Y conbexumnpom» (Y XII)), npeanpusTs TeMI03HEPTeTUKN U
aBToTpaHcnopt. Y XII HECKONBKO ECATKOB JIET MPUMEHSII METO/ PTYTHOTO 3JIEKTPOJIN3a P MPOU3BOJICTBE
XJIOpa U KayCTHYECKOH COJIbl, HO IOCJE 3aKPBITUS MPEONPHUITHS HAKOIUICHHbIE B OOJBIIMX KOJIUYECTBAX
PTYTbCOAEPIKAIIME OTXO/IBI MPEACTABISIIOT CEPhE3HYI0 IKOJIOTHYEeCKyto yrpo3y aist [Ipuanrapss [5]. Ocobas
OMACHOCTH 3aK/IIOYACTCS B TOM, YTO BBICOKOTOKCHYHBIC 3JIEMEHTHI OT BCEX HMCTOYHUKOB 3arpsi3HEHHS C
aTMOC(EPHBIM [IEPEHOCOM M ITOBEPXHOCTHBIM CTOKOM MOCTYMAIOT Ha TEPPUTOPHIO T. Y conibe-CuOMpCcKoe U B
akBaTOpHH pek benas u AHrapa — OCHOBHBIX HCTOYHHUKOB ITUTHEBOTO BOJOCHAOXKEeHNUs. B ¢Bs3U ¢ 3THM, Obla
MIOCTaBJICHA LEJIb UCCIEAOBAHMUS — C MOMOIIBIO SKOJIOrO-TEOXMMHUYECKHX ITOKa3aTenel (IbplieBas HarpysKa,
KO3 QHIMEHT KOHIICHTPAIH, CyMMapHBIN MMOKa3aTeNb 3arps3HEeHUs) BHISSBUTh HHTEHCUBHOCTh U CTEIICHb
HAKOIIJICHUS 3JIEMEHTOB - 3arpsi3HUTENEN Ha TeppuTopuu I. Y conbe-Cubupcekoe.

OTO0p CHEroBbIX MPOO OCYIIECTBIISIICA B KOHLIE IIEpHOJia CHETOHAKOIIIeHUs ((peBpalib - Hadauno MapTa).
OT6op MPOBOJMIICS C YYETOM PO3bI BETPOB, & TAKXKE PACIOIOKEHHUSI OCHOBHBIX UCTOYHUKOB 3arpsI3HEHUS U
XKHUIBIX MaccuBOB. bosiee mioTHas cetka oTOopa mpoO COOTBETCTBOBAJIA paiiOHAM, NPUOIMKEHHBIM K
TeXHOT'CHHBIM HMCTOYHUKAM. 3a Bech rnepuoj ucciemoBanuii (2008-2019 rr.) Obutn oTobOpanbl 69 mpod
CHEroBOro mnokpoBa. ®oHOBbIE MPOOBI CHErOBOro IMOKpoBa ObUIM 0TOOpaHbl co npaa HOxHoro baiikana,
YAAJIEHHOI'O OT JIOKAJbHOTO BIMSHMSA KPYIHBIX NMPOMBIIUICHHBIX Npeanpustuii. Bce paboTsl o orbopy u
MOJITOTOBKE P00 CHEra BBIMOJHSIACH C YUYETOM METOIHUECKUX pekoMmeHmanuit [1; 6; 7]. Ompenencuue
3JIEMEHTHOTO cOcTaBa Npo0 MPOBEAEHO B AaKKPEAUTOBAHHOM LleHTpe KOJUIEKTUBHOTO IOJIb30BaHUS
«M3oronHo-reoxumuueckux uccnenopannin»y CO PAH (r. Hpkyrck). XuMudeckuid aHaiu3 mpod Ha
cogepskanne mukpodaementoB (V, Mn, Fe, Co, Ni, As, Pb, Cd, Zn, Cu, Th, U) ocymecTtBieH Ha
BBICOKOTOYHBIX MAacc-CIIEKTPOMETpax ¢ HMHAYKTHUBHO cBszaHHOW muiaszmoil (ICP MS FinniganElement2).
AHaM3 pTyTH OCYIIECTBIICH METOJI0M aTOMHOM abcopOiiiu Ha criekrpomerpe «PA-915+y ¢ mpucraskoi «PII-
91C». Ilo momy4yeHHBIM OaHHBIM OBLIM PACCUMTAHBI HKOJOrO-TEOXMMHYECKHE MOKA3aTeNd JIJsl TBEPIOTO
ocaJiKka CHera M CHeroBoii Bojiel. OrnipesiesieHne MbUIeBOi Harpy3Ku Pn paccuuThIBaeTCs ¢ MOMOIIBIO (POPMYITBI
(1), re B3ATO KOJMYECTBO TBEPABIX BBHINAJACHUI 32 €MHUILYy BPEMEHU HA €MHUILY TUIOMAmu (Mr/(M?XcyT.)
uin Kr/(KM?XcyT.)):

Pn=P / (Sxt), (1)
rae: P — macca nsumi B ipo6e (Mr; kr); S — mwiomans mypda (M% kM?); t — Bpems OT Hadaga CHErocTaBa
(xommuecTBO cyToK). Mcnonb3oBaHa cienyromiasi rpajanusl Mo XapakTePUCTHKE CPEeJHECYTOUHON MBUIEBOM
Harpy3ku [2]: 0-250 — Hu3Kasl cTemneHb 3arps3HEHHs, HEONACHBI ypoBeHb 3aboneBaemoctu; 251-450 —
CpeAHsAs CTeNeHb 3arps3HEHHsA, yYMEpEeHHBIH ypoBeHb 3aboneBaemocTH; 451-850 — BbIcOKas CTeneHb
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3arpsI3HCHMS, OIACHBIM ypOBEHBL 3aboieBaecMmocTh; Oosiee 851 — OYECHBb BBICOKAS CTENEHBL 3arps3HCHHUS,
YpE3BBIYAHO OIMACHBIN YPOBEHB 3a00JICBAEMOCTH.

3HavyeHus MbIJICBOM HAarpy3ku B . Yconbe-Cubupckoe 3a nepuog ¢ 2008 mo 2019 rr. u3MEHSIOTCs OT
20,3 1o 3421,6 Mr/(M?XCyT.), IPH CPEHEM 3HAYEHUHM 3a Mepuo uccienopanus 402 mr/(M2xcyT.) (pUCyHOK
1). Bce 3adukcrpoBaHHbIE 3HAYCHUS MBUIEBONM HArpy3KH HA JAaHHOH TEppUTOpHH NpeBblmaroT ¢oH (148
mr/(M?XcyT.)) 10 COTHH U ThIcs4M pa3. COracHO HOPMATHBHOM rpajaiuy [2], 3HaYeHHs MbLIEBOI HArpy3KH
B TPOMBINIIIEHHON 30HE B mepron uccuenoBanus 2008-2010 rT. cOOTBETCTBYIOT OYeHb BBICOKOH CTETIEHU
3arpsisHeHus], B cpeaHeM coctasidsd 1000. DToT ypoBeHb BeCchbMa 3HAUMTENEH, NIPU CPABHEHUH C APYTUMHU
WHAYCTpUAIbHBIMU paiioHamMu Poccum [2], W yKa3plBaeT Ha CYIIECTBOBAaHHWE MOIIHOTO WCTOYHHKA
3arpsi3HeHus. [lo nganHeIM [4], JKUTenM Takux paloOHOB OOJbIIE BCETO CTPAAalOT XPOHHYECKHMHU
3a00J1eBaHUsIMH OpraHoB Apixanus. B mepuon 2011-2019 rr., mocne mpekpamieHusi paboThl TPEATNPHATHS
VXII, ypoBeHb NBUIEBOIO 3arps3HEHUS 3HAYUTENBHO CHHU3WICS KAaK B MPOMBIIUICHHOW 30HE, TaK U B
OCTaJIbHBIX paiioHax T. Y conbe-Cubdbupckoe. Ha pucynke 1 mpocnexuBaeTcs ueTkas kKaptuHa. Ha npotsxkennun
BCEro MEpUOJA HCCIECAOBAHUNA pallOH MapKOBOM 30HBI IO BEJIIMYMHE MBLIEBOHM HATPY3KH COOTBETCTBYET
CpemHel cTeneHu 3arpsi3HeHus. PaifoH )KHUIIBIX KBapTajIoB OTIIMYAETCS OT BCEX OCTANBHBIX HU3KHUM, OJIM3KUM
K ()OHOBBIM 3HAYEHHSM, YPOBHEM IIBIJICBOTO 3arpsi3HEHHs Ha MPOTsDKEHHH Bcero mepuona 2009-2019 rr.
YcTaHOBIEHO, YTO 1O Mepe yaajeHHWs OT HpOMBIIUIeHHOH 30HBI Topona (YXII), TemmosmexkrpocTaHmmid,
BEJIMYMHA TTBUIEBOH HArPY3KH YMEHBIIAETCS B 2 paza. DT0 00BsICHSAETCA TeM, uTo Ooliee Tsbkenas (ppakius
MBUIEBBIX BBIOPOCOB OCENAeT HEMOCPEACTBEHHO BOJNM3M WCTOYHHMKA 3arpsi3sHEHHs, Ooiee Jerkas —

TMEPEHOCUTCA BO3AYIIHBIMH MaCCaMU Ha Ooiee JAJIEKOE paCcCTOAHUE.
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PucyHnok 1 — Bennuuna nbuieBoi Harpy3ku Ha CHETOBOM MOKPOB TeppuTopuH T. Y conbe-Cubupckoe. A — B
nepuoj padotsl YXII (2008-2010 rr.), b — moce mpekpamienus padotsr YXII (2011-2019 rr.)
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Pucynok 2 — I'paduik cpeHUX 3HAUEHUI CHETOBOH BOJIBI T. Y cobe-CHOupckoe (cepblil I[BET-TaHHBIS
OT MUHUMAITGHBIX JI0 MAKCUMAJIbHBIX 3HAUEHUH, TyHKTUPHAS JTUHUS- (DOHOBEIC 3HAUCHUS )
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YcCTaHOBNEHO, 4YTO CpeJHHE KOHIIGHTpaluyd OOJBIIMHCTBA MHKPODJIEMEHTOB B CHETOBOM BOJE
MpeBHIaOT (oHOBRIE 3HAaUeHUs oT 3 g0 500 pa3 (puc. 2). OOpamaror Ha ceOs BHUMaHHE OOJNBIIHE
KOHIIeHTpaiuu ZNn B paiione o3. baiikan. HakorieHue MuHKa B CHETOBOM BOJIC HA aKBATOPHH 03€pa, BEPOSTHO,
CBSI3aHO C TEOXHMHUYECKOH CIenn(UKOI TOPHBIX MOPOJI M TIOYB 3almagHoro Oepera o3. balikai, o0orameHHBIX
M sneMeHToM [3]. Konuentpammu HQ B cHeroBoit Boge r. Ycombe-CuOupckoe MpeBBIMIAIOT (HOHOBBIE
3HA4YEHUS] B COTHHU Pa3, YTO CBSI3aHO C TEXHOTCHHBIMH T'€OXMMHYECKHMMHU aHOMAaJHUsIMH, OOPa30BaHHBIMU B
pe3ynbTaTe paboThl HPEANPUATHS «Y CONBEXUMITPOMY. MICTIONB3ys pacueTs Mo aKKyMYJISIIUH MUKPOIJIEMEHTOB
B CHErOBOM IOKPOBE 3a 3UMHHUI MEpHOJ, YUUTHIBAsl, YTO IUIOIIAAL TOPOJia, BKIOYAs MPOMBILIUIEHHYIO 30HY,
cocrapiser Gonee 70 KM?, MOKHO TOBOPHTB O JIECATKAX TOHH MHKPO- H MaKpPO3JIEMEHTOB, MOCTYMAMOIIHX CO
CHETOBOM ITOKPOBOM B OKPYXKAIOIIYIO Cpely. 3HAUUTENbHOE KOJIMYECTBO MOTEHIIMAIIEHO TOKCUYHBIX 3JIEMEHTOB
BO BpeMs TasHUS CHEra IMOCTymaeT B p. AHrapy, cosjaBas MOIIHBIA BpEeMEHHBIH HMCTOYHUK MPUBHOCA
TEXHOTCHHBIX 3arpsA3HHUTENEH B BOAHYIO SKOCHCTeEMY. B cpemHeM, Ha KBagpaTHOM KIJIOMETPE MPOMBIIIICHHOMN
30HBI TOPOAA 32 3MMHUI TIEPHOJ B CHETOBOM MOKPOBE (3KUAKas a3za) akkyMmyaupyercs 1358 Kr 3arpsA3HsIIOmuX
BELIECTB, a TOT K€ I0KA3aTeNb JUI KMJIBIX KBAPTAJIOB TOpoJa COCTaBigeT 852 Kr/km?, uro B 85 m 53 pasa
IPEBHIIAET HAKOILUICHHE BEIECTB B CHErOBOM mokpoBe FOxnoro baiikana (pon) — 15,8 kr/km?.

Bricokue ypoBHM aKKyMyNsSlMM MHKPORJIEMEHTOB B CHETOBOM IIOKpOBE TopojJia YKa3bIBalOT Ha
CYIIECTBYIOIIYI0 TpoOIeMy 3arpsi3HeHHsI OKpykatomiei cpeapl. [locrymaromme co cHEroBoil Bomoi
3arps3HSAIONINE BEUIECTBA B OKPY)KAIOILIYIO CpEAy Topojia U KOCUCTEMY p. AHTapbl UMEIOT CYIIeCTBEHHbBIE
BEITMYMHBI U TPU MHOTOJETHEH TEXHOTEHHON SMHCCHH MOTYT OKa3bIBaTh HETaTHBHOE BIMSHUE Ha BCE
COCTaBJISIONINE OKPYKAIOIIEH Cpebl, 0COOEHHO 3TO OTHOCUTCS K JKUBBIM OpraHM3MaM, BKIIF0Yas 9eJI0BeKa.

Hcceneoosanue nposoounoce 8 pamxax npoekma IX 127.1. (0350-2016-0027), npu ¢unancosoui

noooepoicke epanma PODU 18-35-00558mon_a
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JAHJIIA®THBIE OCOBEHHOCTH OCTPOBA MEJTHBIN (KOMAHIOPCKUE
OCTPOBA)

U B. Yunvyucewesa
Hayuonanvuwiii uccnedosamenvcxuii Tomckuii 2cocyoapcmeenusiii ynusepcumem, 2. Tomck, Poccus

Annomayus. Ha ocHOBe MaTepuasoB MOJEBBIX HKCIEAUINOHHBIX UCCIEAOBaHUN U JAHHBIX ChEMOK C
BIJIA paccmoTpeHBl OCHOBHBIE JaHAmadTHEIE 0coOeHHOCTH ocTpoBa Menubiii (Komannopckue octposa).
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Beienens! 1 onucaHsl CleIyIomue BUABI TEOCUCTEM: CPEAHETOPHbIEC, HU3KOTOPHBIC, 036PHO-AIITIOBHAILHEIC
U TIPUOpEKHBIC.
Knioueswie cnosa. Komangopckue octpoBa, TanamadTsl, KapTorpagupoBaHue.

LANDSCAPE FEATURES OF MEDNYI ISLAND (COMMANDER ISLANDS)

I.V. Chilchigesheva
National research Tomsk state University, Tomsk, Russia

Abstract. Based on the materials of field expeditionary research and UAV remote sensing data, the main
landscape features of Medny Island (Commander islands) are considered. The following types of geosystems
have been identified and described: mid-mountain, low-mountain, lake-alluvial, and coastal.

Keywords. Commander Islands, landscapes, mapping.

Komannopckue octpoBa pacmosiokeHbl B ceBepo-3amanHoil yactn Tuxoro okeana. C rora OoHH
OMBIBAIOTCS BOJJaMH THXOro OKeaHa, a ¢ ceBepa — BogaMu bepunrona mMops.

Komanpmopckuii apxumenar — 3amaaHblii Onok AneyTckold ocTpoBHO# myru. Hepemko wu3-3a
0COOCHHOCTEW TeOJIOTHYECKON HCTOpHM M pacroyiokeHuss KoMaHZOpCKHX OCTpOBOB, OTAENIEHHBIX OT
OCHOBHOM 4acTH AJICYyTCKMX OCTPOBOB LIMPOKUM IPOJUBOM, AOYry HasbiBaloT KomaHaopcko-AleyTCKoi.
Obmas mpotskeHHOCTh KoMaHmopcko-AneyTckoit myru, cocrosmeir u3 150 octpoBoB u 47 MpONHBOB,
coctaBiseT 2260 kM.

OctpoB Meanslii - BTOpoil o miomaau octpoB Komannopckoro apxumnesnara, €ro mioiajas COCTaBIseT
okos10 220 kM2, B 1yiuHy oH npoTsHysics okono 50 kM, B mupury oT 7 kM 10 0,3 kM. OCTpOB BXOJUT B COCTaB
rocyapcTBeHHOro OmocdepHoro mpupomHoro 3amoBennuka «Komanmopckuin» mM. C.B. Mapakosa. Ha
JAHHOW TEPPUTOPHM OTCYTCTBYET IOCTOSIHHOE HacelieHHe (>kuTenu cesa [IpeoOparkeHcKoe mepeceneHbl Ha
octpoB bepunra B 1970 r, morpan3actaBa pacopmupoBara B 2006 r.). OcTpoB mocemniaercs HayYHBIMU
paboOTHUKaMH B C€30H TOJIEBBIX PadoT.

Teppuropus KomaHIOpCKHX OCTpPOBOB — YHHKAJIbHBI B MNPHUPOJHOM OTHOIIEHUH PETHOH, €ro
cnenuuKy OIpeJeNisieT MECTOIMOJIOKEHHe. JTO caMble CeBepHble Ha poccuiickom [ambaem Bocroke
OKEaHWYECKHE OCTPOBA, Pa3BUBABLIMECS B CJI0KHBIX 1 MHOTOKPAaTHO MEHSBILUXCS YCIOBHUSX ITPeoOpa3oBaHus
penbeda, Kiaumara, OMOTHI, 1101 BO3JACHCTBUEM BYJIKaHU3MA U OJICJICHCHHH, KOJIcOaHUH YPOBHS OKeaHa [5].

Lesp uccnenoBanus — aHAJIN3 COBPEMEHHOT'O COCTOSIHUS JIaHAIIa(TOB ocTpoBa MeHBIN.

3amayn UCCiIeI0BaHNA:

* [IpoBesicHrE TIOJIEBBIX PaboT, BKMovast cheMKH ¢ BILUIA, mis yrouneHus rpaHuil JaH mapToB U UX
0COOCHHOCTEH.

* AHanmu3 pa3HOBPEMEHHBIX KOCMUYECKHX CHUMKOB U CHUMKOB ¢ BITJIA 171 BBISIBICHNSI NI3MEHEHUH Ha
HCCIIEAYEMbIX TEPPUTOPUSIX.

* ['eonHpOpMamoHHOE KapTorpagupoBaHe COBPEMEHHOI'O COCTOSIHUS M JMHAMUKH JaHIA(TOB.

Jliis u3ydyenust ocoOeHHocTel ganamadToB 0. MenHblid ObUTH MPOBEACHBI JaHAIIA(QTHBIC ONUCAHUS U
mpousBenieHa cheMka ¢ bBIIJIA 6 KITO4YeBBIX ydYacTKOB. BEITIONHEHBI Te00OTaHHMYECKHE, ITOYBEHHBIE,
reomopdosiornyeckue, JaHamadTHeie onucanus Oosnee 300 TOYEeK HCCIEIOBAHMS, COCTaBISACTCS
npeaBapuTeNbHas JaHaAmadTHas KapTa Tepputopun octposa. [lpu onucanuu ganamadToB 0. MeaHslii Obu1a
ucnonb3oBaHa kiaaccudukanus A.H. BaHoBa, cnenannas aist o. bepunra [2],

Brigenens! crnenyromuie BUABI T€OCHCTEM: NMPUOPEXKHBIE, 03€pHO-AIIOBUAIBHBIE, HU3KOTOPHBIE U
CPEIHETOPHBIE.

Ipubpexcnvie zeocucmempl. 1IpuOpeKHbIE TEOCUCTEMBI TIPECTABIEHB a0pPa3MOHHBIMH BBICTYIIAMH,
AKKyMYJIITUBHBIMH NI€CYaHBIMHM U TAJICYHBIMU IUISDKAMH. BeTpedaroTcst Takke 3aJepHOBaHHbBIC NECUaHbIe
JIOHBl C XapaKTEpHOW pPACTUTENBHOCTBIO, B OCHOBHOM IIPECTABICHHON pPa3HOTPAaBHO-KOJIOCHSIKOBBIMH
coo0IiecTBaMH ¢ TPeodsialaHueM TaKUX BUJIOB, KaK KOJIOCHSK MSTKWH, KPECTOBHHK JIOXKHO-apPHUKOBBIH,
TOHKEHHsI IpononroBaro-iucTHas. Ha octpoBe MenHblii OoJblide IUIOMAAM 3aHUMAIOT a0pa3MOHHBIE
BBICTYIIBL. [10YTH BCe THXOOKEAHCKOE MOOEPEKbE CKANNUCTOE, OYXThI cabo BeIpaKeHbl. bepuHroBomMopckoe
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nobepexxbe Oomnee m3pesaHo: Oyxra Kuposas, Oyxra [lecuanas, 6yxra Oxunanus, oyxra Kopabenbnas. Ha
yaacTtke Mexy oyxroit [Tepemeek OctpoBHOI 1 OyxToi CekaunHCKasi IMEIOTCS] HECKOIBKO MIECYaHbIX JIIOH:
(puc. 1). beperoBbsie TeoCHCTEMBI SIBISIOTCSI MECTOM CTYLICHHS! >KU3HH. 34eCh BCTpEUalOTCs JIeKOWIIa
Mopckux kKotukoB (Ypuibe n FOro-BocrouHoe nexOuia), MHOTOYHCICHHBIE ITUYBU 0a3aphbl HA CKATBHBIX
BBICTYIIaX.

Pucynok 1 — Yuactok mexay Oyxtamu CekaunHckas u [leperieek OctpoBHoii (hoTo aBTOpa)

O3epHO-aJUTFOBUANIbHBIC TeOCHCTEMBI. Ha TeppuTOpHH OCTpOBa MPUCYTCTBYIOT TPU KPYIHBIE 03EPHBIC
KOTJIOBHHBI: KOTJIOBHHA 03epa [ magkoBckoro, o3zepa XKupooro, ozepa [lecuanoro. O3epHble KOTIOBUHEI BO
BpeMs TOTeIUIeHNH KiuMmara Obuth 3anuBamu. OHH HaXOASTCA B TIOHIDKCHHSX MEXIYy COIKaMH, BCe
pacrojoxeHbpl Ha OSPHHIOBOMOPCKOM Mo0epekbe. O3epHble KOTJIOBHHBI OTICICHBI OT MOPS IEeCYaHBIMHU
HAaHOCAaMH, IOKPBITBIMH PACTUTENBHOCThIO. PacTHTEIHHOCTh MPENCTaBICHA Pa3HOTPABHBIMH, OCOKOBO-
Pa3HOTpPaBHBIMU JTyTaM¥, MapIlIeBEIMH OCOKOBBIMU JTy>kalikamu [4, 6]. 31ech Takke BCTPEUYarOTCs JIOJHMHBI
HEOOJIBIINX peYek M pydb€B (pUC. 2), HEKOTOpBIC PYYbHM IEPHOJIMYECKUA IMEPEeChiXxaloT. B OCHOBHOM
peo0agarT y3kue JoauHbl. [npokne MOMWHBI MPUYPOUYEHBI K KPYITHBIM 03epaM. JlOJIHHBI TPeICTaBICHBI
00JIOTHO-03€PHBIMH KOMILIEKCAMHU. PacTUTEIBHOCTh - KPYIHOTPAaBHBIE U OCOKOBO-KPYITHOTPABHBIC JIyra.
KycrapuukoBsie coobiiecTBa 3aHIMar0T HEOOIBIITNE TEPPUTOPHH, BEICOTA KYCTAPHUKOB HE MpeBbIIIaeT 1 M.

Pucynok 2 — Oprodororian 10auHbl py4bs BoOpoBbIit
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Huskocopuvie zeocucmemvl NpeAcTaBIECHbl NPEUMYILIECTBEHHO CHJIBHO PACWICHEHHBIMU CKJIOHAMHU.
[TouBEI — TyHAPOBBIE TOAOYPHI, TYHAPOBBIC MOAOYPH! Cla0OPa3BUTHIE U MPHUMUTHBHO-CIONCTHIC TTOYBHI. B
COCTaBE PACTUTENBFHOCTH MPEOoOIaNaloT B OCHOBHOM KyCTapHHUYKOBBIE, DPa3HOTPABHO-KYCTaPHUYKOBEIC
TYHIPHI C TUIIAWHAKAMU, MeOHNCThIe KyCTAPHUYKOBBIE TYHIPHI [3, 4].

Cpednezopuvie eeocucmemspl 3aHUMAIOT HAWOONBIIWE IUIOMIAAM M MPEICTABICHBl CKANTUCTBHIMU
KPYTBIMH CKJIOHAMH M TOJIOTMMHU BepiinHamu. HauOomblive BBICOTHI pacloNaraioTcsi B CEBEPHOH yacTh
ocTpoBa, HamBbicmas To4uka 647 ™. Pemped pacuneHeHHbIl. PacTUTENbHOCTE TPEUMYIECTBEHHO
KyCTapHUYKOBas, pPa3HOTPaBHO-KYCTAPHUYKOBAs, MCOHUCTAs KyCTAPHUUKOBasi TyHApa ¢ JNUIIaiiHuKamMu. B
MeECTax JOJroro TAasHUSI CHE)KHUKOB OOPa3yTCS OCOKOBO-Pa3sHOTPABHBIC JyXaWKWU. BepinHbBI U KpyThle
CKJIOHBI meOHucThie. Ha ceBepo-3amane OCTpoBa BBIAENSAETCA OTACIBHBIN JaHAmadT, NpeAcTaBICHHBIH
JPEBHUMH JIABOBBIMH U3JIHSHUSIMU C TMOHEPHOH PACTHTENBHOCTHIO.

Aumponoeennvie 2eocucmemyl Ha OCTPOBE NMPAKTUIECKU OTCYTCTBYIOT. Ha Teppuropuu ObIBIIEro cena
[IpeoOpaxenckoro uuper BoccTaHOBIeHHE mnaHAmadToB. [louBHl W PacTUTETBHOCTH BHIOW3MEHEHHBIE.
PacturenbHOCT, NpeMMYIIECTBEHHO JyroBas. lIpucyTcTByeT MHOIO HHTPOLYLUPOBAHBIX BUAOB
pacrenwuii [3].

Takum oOpazom, nanmmadTsl ocTpoBa MeaHbli cHOPMUPOBAHBI TOJ BIMSHUEM BYJIKAaHH3MA U
OJIEICHEHUH, CBOEOOpAa3HOI0 KIMMAaTa, XapaKTEPHU3YIOIIErocsl MPOXJAaJHBIM JIETOM W MSTKOH 3UMOM, ¢
YacTBIMU BETPaMH M YaCTOW 0OJaYHOCTBIO, 300T€HHBIX (DAKTOPOB M MUHUMAJIBHOTO BO3JICHCTBHUS YeJIOBEKa.
Penbed cunpHO pacuieHEHHBIN, IPAKTHYECKU OTCYTCTBYIOT BBIPOBHEHHBIE IUTOIIAAKK. [10UBBI — TYHIpOBBIE
non0ypel, TYHAPOBbIE MNOAOYpHl  ClHa0Opa3BUTHIC, AJUIIOBUAIBHO-  JEPHOBBIE, JIyTOBO-ICPHOBEHIE.
PacturensHOCTH TYHIPOBO-ITYTOBas.

Ha ocHOBe mOMy4YeHHBIX MAaTEpHaNIOB IOJEBBIX HCCIEAOBAaHMH W JAHHBIX JAWCTAHLMOHHOTO
30HIMPOBAaHMsI 3eMIIM BeAeTCsl paboTa Mo reouH(opManMoHHOMY KaptorpadupoBanuto nanamadTtos. B
HaCTosIee BpeMsl 10 JTaHHBIM KPYITHOMAcCIITaOHBIX Tororpadudeckux kapT u chéMok ¢ BITJIA cozpaéres
BBICOKOZIeTanmbHas IudpoBas moaens penbeda (LIMP) octpoma. Ilpm 3TOM HCMONB3YIOTCS pa3irdHBIC
¢dopmater LIMP [7]: TIN (#a ocHOBe BBICOTHBIX AaHHBIX ¢ TonokapT) 1 GRID (o nanaeiM chémkn). Ha ocHoBe
LIMP mnanupyercss co3aaTh CEPHI0 TEMAaTHUECKMX KapT BaXHEHUIIMX MOPPOMETPHUYECKHX IMOKa3zaTeled u
MIPOBECTH pPaOHMPOBAHHE TEPPUTOPUHU MO MPUHIMUITY OpOoKIMMarhyeckoi obmHocTh [1]. B mpomecce
nanamadTHOTO KapTorpadUpoBaHus TUIAHUPYETCS TaKKe MPOBECTH MOPPOMETPHUECKUI aHAIN3 T€OCUCTEM
o LIMP na ocHoBe MeToauK, paspaboTranHbIX coTpynHukamu TT'Y [8, 9].
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IKOJIOTI'O-TEOT'PA®UNYECKHUE UCCIEJOBAHUSA

COBPEMEHHBIE NIOAXOAbI K CUCTEME TOYHOI'O 3BEMJIEJAEJINA HA OCHOBE
HNCITIOJIB30BAHUA CPEACTB CbOPA UH®OPMAIINU U AHAJIM3A BOJIBIINUX
JAHHBIX

B.I1 Hemxun, O.3. Mep3naxos, B.B. Xpomvix, U.B. Kyscesckas, E.J]. Kpueowieun
Hayuonanvuviii uccaedosamenvcxui Tomckuii cocyoapcmeennwiil ynugepcumem, 2. Tomck, Poccus

Aunomayus. B naHHON paboTe ONMUCHIBAIOTCS HOAXOAB! Ul pelleHus (yHIaMEHTaJIbHOH 3amauu
pa3pabOTKH BBICOKOMPOU3BOIUTENHHON HHPOPMALUOHHONH CHUCTEMBI Uil pPaHHETO NPOTHO3UPOBAHUS
IIPOAYKTUBHOCTU CEJIbCKOXO3SIMCTBEHHBIX KYJBTYP C HCIIOJIB30BAaHMEM TEXHOJIOIMH BONBIIMX AaHHBIX U
HEHpOCeTeBOro MoAxOoAa, METOAOB BBIYUCICHHMS arpoMETEOpPOJIOTMYECKMX XapaKTepHUCTUK Ha OCHOBE
IMPOTrHO3HBIX METCOPOJIOTHYCCKUX MoJIe ¢ BBICOKHUM MMPOCTPAHCTBCHHBIM Pa3pCUICHUEM, IIOJIYyYaCMBIX C
MTOMOIIBI0 ME30MACIITA0OHOH METEOPOIOTMICCKON MO/ICIIH.

Kurouesvie cnosa: Marematuzanus, U poBU3aIis, HEHPOCETEBOU MOIXO.

MODERN APPROACHES TO PRECISION FARMING SYSTEMS BASED ON THE USE
OF DATA COLLECTION AND BIG DATA ANALYSIS TOOLS

V.P. Demkin, O.E. Merzlyakov, V.V. Khromykh, I.V. Kuzhevskaya, E.D. Krivoshein
National research Tomsk state University, Tomsk, Russia

Abstract. This paper describes approaches to solving the fundamental problem of developing a high-
performance information system for early prediction of crop productivity using Big Data technology and a
neural network approach, methods for calculating agrometeorological characteristics based on forecast
meteorological fields with high spatial resolution, obtained using a mesoscale meteorological model.

Keywords: Mathematization, digitalization, neural network approach.

B coBpeMeHHBIX YCIOBHSAX MpPHU 3HAYUTENIBHOM POCTE HCHOJIb3YEMBIX PECYpCOB M BO3JAEHCTBUM Ha
OKpYXKaloIllyl0 Ccpeay, Npd OrPOMHOM IIOTOKE WH(POpPMAlMU, KOTOPYI0 HEOOXOJMMO YYHTHIBATH,
TPaJULUOHHBIE AMIIMPUYECKUE METOJbl NPUHSATHA DPEUICHUH OOHapyXKMBAIOT CBOI OIPAaHHMYEHHOCTb.
Pa3ButHe cenbckoro xo3sicTBa U MPOMBIIUIEHHOCTH JIOJKHO OCHOBBIBATHCS HA OCBOGHHUH HOBBIX METO/IOB
yIpaBlicHHS W BHEJPEHHs] HOBEUIIMX TEXHOJOTMH M HCIONBb30BaHMH Y(PQPEKTHBHBIX METOJOB HAYYHBIX
uccnenoBannil. K Takum >QQeKTHBHBIM MeToIaM cileqyeT OTHECTH MaTeMaTH3aluio M IU(pPOBU3AIIIO
HCCIIEIOBAHU.

Mamemamu3ayun uccie008anuii NPEANONAracT, B IEPBYI0 04Yepeb, IOCTPOCHUE MaTeMaTHIecKoi
MOJIEJIN UCCIIELyeMOro Ipolecca, JOCTaTOYHO TOYHO, a/IeKBaTHO €ro omnuchiBaromeil. Takas Mojens gaer
BO3MOXHOCTb, JJIsl JAJIbHEHIIEr0 HCCIEeNOBAaHUS IIpollecca U aHaju3a €ro MaTeMaTHYecKOM Mopenu, a
BITOCJICZICTBHH, U MTOJIyYE€HUE PEUIECHHS MOCTABJICHHBIX 337a4 U IPOrHO3UPOBAHNS BO3MOXKHBIX N3MEHEHUH B
cucTeMe.

Kommnekcusie uccnenoBanusa arpoxumudeckux (Copr., pH, N, P, K), arpodusndeckux (cTpykrypa,
IUIOTHOCTh CJIO’KEHUsI, HAMMEHbBINAs BIArOEMKOCTh II0YB) M arpoMeTeopoJIoTHYecKuX (). aKTHBHBIX
TEMIIepaTyp, BIaKHOCTb) TIPOIIECCOB B CUCTEME «II0YBA — PACTEHHE — JIeSITEIbHBIN cJI0H aTMOcdepbl» - OCHOBa
MPOAYKIIMOHHOTO IIpoIiecca.

OnpenengonuM HampaBIeHHEM B arpOXHMHUYECKUX HCCIENIOBAHMAX SBISIETCA AKCIEPUMEHTABHOE
U3yYCHHE CBS3CU: MPOOYKMUBHOCMb C€eX03y200Uti - COUCMBA NOYE - 003bl GHECEHUs YO0OpeHuUll.
MHOrounCIIEHHBIE UCCIIEAOBAaHUS B 3TOM HAIpPaBICHUM MOKAa3aJlH, YTO CBS3b YPOXKAHHOCTH CO CBOHCTBAMH
MOYB JIOCTATOYHO ciIoKHas. CI0XXHOCTh OOYCIIOBIMBAETCS TEM, YTO Ha MPOAYKTUBHOCTH PAaCTEHUH
OJHOBPEMEHHO BIIUSAET Psill HaKTOPOB — BEIIMUMHBI IEPEMEHHbBIE, U3MEHUMBBIE KaK B IPOCTPAHCTBE, TaK U BO
BpemeHH. C BHECEHHEM B TIOYBY MEIMOPAHTOB U OPTraHUYECKUX y0OpEHH B3aUMOCBSI3b MEXK/y CBOHCTBaAMHU
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[I0OYB U YpPO’KAaeM CEIIbXO3KYJbTYp eIle OoNblle YCIOXKHSIETCS, TaK KaK YIOOOpEeHHs BIHMSIIOT Kak Ha
NPOAYKTUBHOCTh PACTEHUMN, TAK U HA CBOMCTBA CAaMOU MOYBHI.

I[lo wmHeHuto aBTOpOB, TpeOyercs pa3paboTka (QYHKIMOHATBHOH OJIOK-CXEMBbl SBICHHNA U
B3aMIMOJICMCTBUH MEXIy OCHOBHBIMH TIporieccaMu B arpomanamadre. B pe3ynbrare HATHBHBIX U
n1a00paTOPHBIX UCCIIEOBAHUH ONpeAesIIoTCs hru3ndeckre U PU3NKO-XUMUYECKUE TapaMeTpbl, PopMupyercs
BUJ 3aBUCHMOCTH MEXYy H3ydaeMbIMH OJI0KaMu. Ha 3aKimounTenbHOM 3Tame UCCIeJOBaHUs PACCUNTHIBACTCS
MaTeMaTH4YecKasi MOJETh HWCCIENOBAHHBIX SBICHWH BO B3aMMOCBS3H C (DaKTOpaMy BHEIIHEH Cpembl.
[IpencraBneHHas MOJENb, TA€T BO3MOXKHOCTh HAYYHO 0OOCHOBAHHO YITPABIISATH STHMH SIBICHUSMH C YYETOM
BCEX TEX B3aMMOCBS3€H, KOTOPBIE MOIYYal0T SKCIIEPIMEHTATOPHI Ha MPEAbIIYIINX dTamax [4].

[Ipumenenue Takux Mojesel B TOYHOM 3eMIIEJIENIUU 1aCT BO3MOXHOCTB!

- HOCTPOUTHh MOJIENH JJISl 3a7a4 MPUHATUS PEIICHUM U YOPaBICHUS B CIOXHBIX CUTYallUsSX WIH B
YCIIOBUSIX HEOTIPEIETICHHOCTH;

- U3y4YUTh B3aUMOCBSI3U, KOTOPHIE ONPEACIISIOT BO3MOXKHBIE TTOCIEACTBUS IPUHUMAEMBIX PEIICHU;

- YCTaHOBUTHh KpuUTepuu 3(pPEKTHBHOCTH, MO3BOJISIIONINE OIEHUTH MPEUMYIIECTBO adbTePHATHBHBIX
BapHaHTOB.

[Iporno3upoBanue NoBeACHUS JaHIAPTOB H arpOXUMHUYECKON CTPYKTYPHI TIOYBEHHOTO TIOKPOBA 110
OTHOIIIEHUIO K MPOU3BOUMON MPOIYKITUH — OYEHB CIIOKHAS 33/1a4a BBHUY OOJBIIIOTO KOJIHMYECTBA BAPHAHTOB
BXOJHBIX JAHHBIX pPa3HOM CTENEHU KOPPEKTHOCTH. Ha mpakTHke, MepBOHAYANBHBIC TAHHBIC 3a4aCTYIO
o0xamaroT cnado GhopManu3yeMon, OIHIUKINIHON CTPYKTYPOH € TIEPEeCEKAIOIUMUCS MEXKIY co0oif
KJlaccaMu OOBEKTOB TI0 BCEM KOIMYECTBEHHO-KAYECTBEHHBIM mpu3HakaM. K a3Ttomy mgobGamisiercs
HEepenpe3eHTaTUBHOCTh 00yYaroleii BEIOOPKHU U ee CHUITbHAS 3allyMJICHHOCTb.

B nuckpuMuUHAaHTHOM aHaiwW3e B CIy4asX HEOJHO3HAYHOCTH OTBETAa O MPUHAIIEKHOCTH 00pasa K
Kjaccy o0pa3oB, pe3yiabTaT MOXKET OBITh TONyYeH B BUAE BEPOSTHOCTHOW NPHHAJICKHOCTH oOpasa K
KaXJOMY M3 KJIaCCOB.

BcenenctBue »TOrO, ONMMCaHHBIE BBINIE OCOOEHHOCTH [aHHBIX, BO MHOTHX CIydYasx, HE JaroT
BO3MO>KHOCTH IIOCTPOUTH a/I€KBaTHBIE BEPOSTHOCTHO-CTATUCTHUECKHE MOIEeTH. MIHTe ek TyalbHble CUCTEMBI
00pabOTKH MaHHBIX, CYMIECTBYIOIHME B HACTOSIEE BpeMs W OCHOBaHHbIE HAa HEWPOCETEBOM IOAXOJE,
00€eCIeYnBalOT HEAOCTATOYHOE KaueCTBO M JIOTHUYECKYIO WHTepIpeTanuio (00bsSCHEHHE) MPOrHo3a, 4To, B
CBOIO O4Yepe[lb, SIBJISIETCS MOCBUIOM K CO3JIaHHIO 3MITUPUYECKHX METOJIOB M TIOJAXOJIOB, MpU pa3paboTKe
KOTOPBIX YAOOHBIMU CTAHOBSITCS METOJIBI X MOJIENIN U3 00JIACTH MATKHUX BBIYUCICHHUIM.

Hugposeuzauun uccnedoeanuil. PazymMHOE UCHOIB30BAHME, COXPAHEHHE H BOCCTAHOBJICHHE
CEJIbCKOXO3SICTBEHHBIX 3€MENTb B COBPEMEHHOM MHpPE CTAHOBHUTCS BCE 0OJiee CIIOKHOM U, B TO K€ BPeMs, HE
Teprseil oTiaraTenscTBa 3agadeii. [lo Mepe pocra morpeOHOCTEH B MPUPOJHBIX pecypcax, HE0OX0IUMO,
YTOOBI MEXaHU3MBbI YIIPABJICHHUS 3TUMHU pecypcamu ObLIH 00Jiee OHATHBIMU, JTMHAMUYHBIMHY, JTOCTYITHBIMH U
YYHUTHIBAIIA MHOTHE IEHHOCTH, CBSI3aHHBIE C BOAHBIMHU, 3eMEIbHBIMU PECYpCaMH U MHTEPECAMH HACEIICHUSI.

Pemnte 3amauu  TOBBIMIEHUS YPOKAWHOCTH CEITBCKOXO3SHCTBEHHBIX KYJIBTYP U CHIDKCHHS
ce0ecTOMMOCTH TPOAYKIIMHM HEBO3MOXXHO 0€3 TPHUBJICUEHHS COBPEMEHHBIX CpEICTB cOopa M 00paboTKu
nH(pOpMaIuK, TIpeNCTaBiIeHUs e€ B yIOOHOM BHUAE Uil HEMOCPEACTBEHHBIX IPOU3BOJIUTENEH
CEJTbXO3MPOTYKITHH.

[lomoOuyto 3amavy pemaroT yueHble yHHBepcutera BuckoncuHa-Mbpamcon (CIIA), koropas
HazpBaeTcs «L{udpoBIM 3eMiieeieM» U OCHOBBIBACTCS Ha CO3aHUU IporpaMMbl SoLIM, mo3Bossomniei
co3llaBaTh MU(GPOBBIE OCHOBHI JJISi UCTIOJNB30BaHHS W OXPAHbI MPUPOJHBIX PECYPCOB Ha TOCYIAPCTBEHHOM
ypoBHE [9], sBIsIsIcb OpraHMveckodl uacTeio Oosee oOmero HampasieHus «LudpoBoe cenbckoe
xo3siicTBo» [5;6].

CerogHs co3/1aHUE 3E€MENIBHO-OIIEHOYHON OCHOBBI JUISI CHCTEM TOYHOTO 3€MIICACIHS, MPaKTUYECKU
HEeBO3MOXKHO 0e3 ['MC-TeXHOMOTHHA, KOTOPHIE MO3BOJISIOT Peaan30BaTh KOMIUICKCHBIA MOAXOA U OICHKY
MOTEHIHATBHOTO 1 3()(HEKTUBHOTO TUIOOPOIHSI 3eMENb CeNIbX03HAUCHHMS, BBISBISTh HANOOJIEE TIOIXOISIINE
MOJIEJIU MIPUHSTHUS PELICHUS AJI CEIbX03NPOU3BOIUTENS.
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PazpabarteiBaemas yueHsiMu Tomckoro rocygapcrBennoro yausepeurera (TIY) cucrema G6asupyercs
Ha COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTUAX, OINCPUPYET MAAHHBIMH H3MEPEHHH, HOPMaTHBHO-
MPaBOBBIMH CHPAaBOYHHKAMH, COJEPXKAIIUMH 3HAUCHHS BBIOPAHHBIX KPHUTEPUEB I ONpPEACICHHBIX
CENIbXO03KYJIbTYP M NPOU3BOACTBEHHBIX MPOLECCOB. Pe3ynbTaThl MOAEIBHBIX PACUETOB HAKIAABIBAIOTCS Ha
na"amadTHeIE KapThl U KapTOrpaMMbl CIIEHUAIbHOTO Ha3HAYEHUS (KapThl PACTUTENBHOCTH MJIHM e KapThl
arponpou3BOJCTBEHHOH rpynnupoBkH). B pesynpraTe koMiuekcHoro ananusa B ' IC, Hanpumep, 30HaIbHON
CTATUCTUKHA TIOYBCHHOW KapThl IO MHMQPOBOH Momenn penbeda, BO3MOKHA OIEHKA DIPO3WOHHOMN
omacHocTH [7].

IIpeomonenue  3TOW  mpoOOIEMBI  CBS3aHO C  HEOOXOAMMOCTBIO  Pa3pabOTKH  HOBBIX
T QepeHIMPOBAHHBIX arPOTEXHUUECKUX CIIOCOOOB MOBBILIEHHS POTYKTHUBHOCTH CEIbCKOXO03SIMCTBEHHBIX
KYJIBTYp, @ TakKe KOMIUIEKCHOTO OO0OOCHOBaHHSA (AKTOPOB HMX BBICOKOI(P(PEKTUBHOTO TPUMEHEHHS B
KOHKPETHBIX IIOYBEHHO-arpOKIMMAaTHYECKUX YCIOBHAX.

Hns 3Toro HEoOXOAMMO HMMETh UU(PPOBYIO KOMHIO TNPHPOJHBIX XapaKTEPHUCTUK KOHKPETHOTO
3€MEJIbHOTO Y4acTKa ¥ PErHOHA: arpo(pU3MYECKUX U arPOXUMHUYECKUX CBOICTB I10YB; MHUHEPAIbHOTO COCTABA;
CTEIICHH YBIAXHEHHUS W JUHAMUKA HX Pa3BUTHUS B COOTBETCTBUM C arpoKIMMAaTHYECKUMH U
MUKPOKJIMMATHYECKHUMH YCIIOBHSAMH; TTOTCHIUATBHBIX BO3MOXKHOCTEH KyJIBTYp U COPTOB U T..

Wnaue roBops, yxe Ha 3Tale INIAHUPOBAHUS AEATEIBHOCTH CEIbXO3MPOU3BOIUTENb IOKEH UMETh
Ha/IC)KHBIH, TOCTYTHBIN U yIOOHBIH HHCTPYMEHTAPHH, AJIS TOTYYeHUs] ”HPOpMaIui 00 OCHOBHBIX (pakTopax,
OT KOTOPBIX 3aBHCUT KOHEUHBIM PE3yJbTaT, B PEXKUME PEaJbHOIO BPEMEHH, a TAKKE HAyYHO-METOIUYECKUE
pa3paboTKH, MO3BOJISIOIINE MOACIUPOBATH MPOLIECCHl PA3BUTHS CUTYalMU IIPU HalpaBICHHOM BO3JEHCTBUU
Ha BBIOPAHHBIN 3JIEMEHT CEJIbX03yTOTHA.

[lo MHEHHIO MHOTHX aBTOPOB, IOYBEHHO-arPOXUMHUYECKOE KapTorpadupoBaHue, OOHUTHPOBKA I10YB,
TrOCY/IapCTBCHHBIM  3€MENbHBIM  KaJacTp,  MOHHMTOPUHI 33  OOpa0OTKOH  MO4YB,  IOCEBaMHU
CEJIbCKOXO03SIMCTBEHHBIX KYJIBTYpP, YXOJOM 3a TIOCEBaMU, BBISIBJICHHE CEJIbCKOXO3SIMCTBEHHBIX BpeAUTEIeH U
paspaboTka MeponpuaTuii mo 60ppde ¢ HUMHU, HA3eMHBIMH METOJIaMHU Ha OOJBIINX TEPPUTOPUAX HACTOIHKO
TPYAOEMKO, YTO MOKET BOSHUKHYThH BOIPOC O PEHTa0EIbHOCTH caMOro Mpon3BoacTBa [2;3].

HecmoTps Ha oueBHAHbIE yCTIEXH BHEAPEHHS B CEIbCKOXO035HICTBEHHOE IIPOU3BOICTBO HHHOBALIMOHHBIX
TEXHOJIOTHI TOYHOTO 3eMJIeJIENHs, 10 CUX TTIOP OTCYTCTBYET OOBEINHSIONIAS BCE AIEMEHTHI elnHast Iu(poBast
wiatgopma, obecriedeHHass METOJAWYECKHMH OCHOBAMH YIIPABJICHHUS TPOU3BOJICTBEHHBIM IPOIECCOM B
cucreme «L{uppoBoro moss».

Metoauka TNPaKTUKO-OPUEHTHPOBAHHOTO BO3JEHCTBHUS pa3palaThIBae€TCsi CHUCTEMONW TOYHOTO
3eMJIeeNusl, KOTOpas HpeAcTaBiseT co0oil  peanu3yeMyl0  CHCTEMY  YIpPaBJICHUS — 3eMIIMHU
CeNIbCKOXO3HCTBEHHOI0 Ha3HAUYEHUs], IPUMEHEHHs YIO0OpEeHUI U CHCTEMY 3aIllUThl PACTEHHH, OCHOBAaHHYIO
Ha HereHepaM30BaHHBIX pe3yNbTaTax aJalTUPOBAHHOTO ITOYBEHHO-aIPOXUMHUYECKOTO OO0CIIeOBaHHS,
JAHHBIX JUCTAHIMOHHOTO 30HAMPOBAaHMS (PU3UOJIOIMYECKOr0 W (PUTOCAHUTAPHOTO COCTOSIHWSI TOCEBOB, a
TaK)Ke aKTyaJIbHBIX arpOKIMMAaTHYECKUX TIOKa3aTemsaX.

3aknwyenue. Pemienne 5Toi mMpoOJieMBl, B ILEJIOM, CBA3aHO C HEOOXOIMMOCTBIO MPOBEICHUS
KOMIUICKCHBIX HCCIEIOBAaHUK [0 YNPaBICHHUIO HPOM3BOACTBEHHBIM MPOLIECCOM U Pa3padOTKOM HOBBIX
arpoTEeXHUYECKMX TIPUEMOB TIOBBINICHUS TPOJYKTUBHOCTH CEJIbCKOXO3SHCTBEHHBIX KYJIBTYp H HUX
3¢ GEKTUBHOTO NPUMEHEHHS C YYETOM KOHKPETHBIX JaHAIA(PTHBIX, arpOKIMMAaTUYeCKUX M ITOYBEHHO-
arpOXMMHUYECKHX YCIOBHUSAX B CUCTEME TOYHOTO 3€MJIEIEIHSL.

[Ipennaraemast cucreMa CrIOCOOHAa OO0ECHEYUTHh YIPABICHWE TEXHOJIOTHUECKHMMHU IPOIECCaMu ¢
BBICOKOW HKOHOMUYECKOH 3 PeKTUBHOCTHIO. PekoMeHamu, Bol1aBaeMble B IPUIOKEHUSIX, ONTHMUZUPYIOT
pacxonel Ha ynoopenus (1o 40 %) u cpeacTra 3amuTsl pacteHni (710 30 %), a TakKe MOBHIIAIOT YPOKAMHOCTH
(mo 50%).

ABTOpBI BUIAT PEaTU3aIUI0 Mpe/iaraéMbIX MOAX0J0B B co3nannu npuioxkenus «Ludposoe momey,
paboTa HaJ KOTOPBIM BEETCS B HACTOSIIEE BPEMS Ha OCHOBE IaHHBIX OJTHOTO U3 X03HUCTB TOMCKOW 001acTH.
OTO NpUIOKEHHWE CTaHeT OJHUM M3 Monyiei cosgaBaemoid B TI'Y reonHpOpMaLMOHHONW CHUCTEMBI
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MOHHUTOPWHTA U IPOTHO3WPOBAHUS COCTOSHUS IPUPOIHBIX PECypcoB ¢ poctynoM uepes3 ['eonopran Tomckoit
obmactu [1].
bubnuozpagpuueckuii cnucok

1. Jemxun B.I1., Xpomeix B.B., bepesnn A.E. u ap. BreicokonponsBoauTenpHas TeonH(OpMaIiiOHHAS
CHUCTEMa MOHHTOPWHTAa W TPOTHO3HPOBAHHS COCTOSHHS IPHPONHBIX OOBEKTOB IS pPEHICHHS HAy4dHO-
TeXHUUYECKUX U 00pa3oBaTenbHbIX 3a11a4 / OTKPBITOE U AUCTaHIIMOHHOE oOpa3oBanue. — 2016. — Ne 4 (64). —
C. 5-11.

2. Kupromma B.M. Meroauka pa3pabOTKH amanTHBHO-TAHAMA(THBIX CHCTEM 3eMIICHCTUsI |
TEXHOJIOTHI BO3JICIIBIBAHMSI CEIBCKOX03SIMCTBeHHBIX KyabTyp / B.U. Kuprommn. M., 1998. 81 c.

3. Kupromun B.W. Dkonoruszanus U nHTCHCH(PHUKAIIVS 3eMIICICIUS: TIPOTUBOPEYUS U KOMITPOMHUCCHI /
B.W. Kuptromms // IIpo6iteMbl HHTEeHCH(DUKAITAN ¥ dKoIoru3anun 3emienenus Poccun: COOpHUK MaTepHaioB
HaygHoU ceccun Poccempxozakamemuu. II. PaccBer PoctoBckoit obmactu, 13—15 wmions 2006 r. M.:
Poccenbcozaxkamemus, 2006. C. 78-90.

4. PeixoBa I.M. MaremaTrnueckoe MoJIeTMpOBaHUE MMOYBEHHBIX MpoiieccoB. M.: 3a-Bo

5. Tpydnsk E. B., PesynpraTel anketupoBanus 1o Hanpasiernio «L{udpoBoe ceapckoe X03HCTBOY /
E. B. Tpydmsx, A. C. Kpeiimep, H. YO. Kypuenko. — Kpacnonap: Ky6I'AY, 2018. — 11 c.

6. Tpydnsk E. B., Tounoe 3emienenue: cocrosaue u nepcrnektussbl / E. B. Tpydusik, H. 10. Kypuenko.
A.C. Kpeiimep. — Kpacnonmap: Kyol'AY, 2018. — 27 c.

7. Xpomeix B.B. IIpumenenne 'MC B reomopdonornuecknx ucciaenoanusx // Camoopranuzanus u
nuHamuka reomopdocucteM. — Tomck: M3a-Bo MucTuTyTa otk atmocdepst CO PAH, 2003. — C. 217-225.

8. McBratney A.B., Mendonca-Santos M.L., Minasny B. On digital soil mapping // Geoderma. 2003. V.
117. Issue 1-2. P. 3-52.

9. Zhu A.X., Burt J.E., Moore A.C., Smith M.P., Liu J., and Qi F. Overview of SoLIM: Internal
document. University  of  Wisconsin-Madison, 2003. 25 p. (http:// solimserver.
geography.wisc.edu/projects/SoLIM_Training/objectives.htm).

COBPEMEHHOE COCTOSIHUE U DKOJIOTHYECKHUE MPOBJEMBI IOUYBEHHOI'O
IMOKPOBA CEJIA APAH EBJIAXCKOI'O PAMOHA A3EPBAWMTKAHA

T.U. Ucmaunos, A.b. Ucmaunosa
Tanoocunckul eocyoapcmeennwvili ynusepcumem 2. I sanooica, Asepoatioscar

Annomayus. B cTaThe paccMaTpHBAIOTCS ITYTH SKOJIOTHYECKOM ONTHMU3aLvK arponanadgros. Ha Tepputopuun
cena ApaH OOJIBIIIOE MECTO 3aHMMAIOT 3aCOJICHHBIC MTOUBBI, @ TAK)KE HAOJIOIAIOTCS SPO3HMOHHBIE MPOIIECCHI
Hamuane 10 94% ot Beeit mroniaau 3eMellb 3aCOJICHHBIX M COJIOHIICBATHIX IMOYB SBJISETCS OCHOBHBIM 3JIOM,
MPEMATCTBYIOIIUM CIUIONIHOMY OCBOCHHMIO 3eMEJbHBIX MacCHBOB. Ha Oombilieil yacTu 3eMenb 3acojIeHUE
HOCHUT BTOPUYHBIN XapakTep.

Krouesvie crnosa: DKoJIOrHIECKHUE IPOOJIEMbI, 3aCOJICHUE, IPO3Hsi, OPOIICHHE.

CURRENT STATE AND ECOLOGICAL PROBLEMS OF SOIL COVER OF ARAN
VILLAGE OF YEVLAKH REGION OF AZERBAIJAN

T.1. Ismayilov, A.B. Ismailova
Ganja state University, Ganja, Azerbaijan

Abstract. The article deals with the ways of environmental optimization of agrolandscapes. | the territory
of the village of Aran, saline soils occupy a large place, and erosion processes are also deserved. The presence
of up to 94% the total area of salinization and alkalinity is the main thereat that impedes the continuoces
development of land masses. In most parts of lands, salinization has a secondary character.

Keywords: ecological problems, salinization, erosion, irrigation.

BrinosiHeHue 3a7au MOBBIMICHUS YPOKAWHOCTH CEIIbCKOXO3IHCTBEHHBIX KYJIBTYp TpeOyeT BBEICHUS
palMOHATBHBIX MPUEMOB HCIIONB30BAHUS 3€MENb M 11eJIeCOO0pa3HOr0 pa3MelIeHHsT OTpacieil CelbCKOro
XO03sCTBa ¢ Y4€TOM MOYBEHHOTO MOKpOBa xo3siicTBa. B.A. KoBra oTmeuaer: «1mo4Ba Kak JUHAMHYECKast CUCTEMa

160



onpeJiesieT HaIeXKHOCTh U ITHTENh HOCTh (PYHKIIMOHMPOBAHKST OHOreorieH030B [1]. PacTHTebHbIE OCTATKH B TOIHOM
Mepe HE MUHEPAIU3YIOTCS, B pe3yJIbTaTe Yero NPOUCXOIUT 3HA UMTEIbHOE HAKOIUICHHE IPy0oro rymyca ¢ (ysibBaTHbIM
Y TyMaTHO-(yJb(haTHBIM COCTaBOM [2].

Heo0xomimo 0TMeTHTb, YTO OLICHKA U BbIIEJICHUE YIaCTKOB MHTEHCUBHOI'O BEIHOCA 1 HAKOII JICHHE XMMUYECKHX
BEIIECTB B JIaHAIadTe BO3MOYKHO TOJIBKO IPH M3Y4EHNH TEOXUMHUYECKOH COBMECTHMOCTH IMPHPOAHBIX M AHTPOIIOTEHHBIX
MOTOKOB XMMHUYeCKUX BemecTB [3]. Bompockl, cBsi3aHHBIE C 3aCOJCHHEM IOYB B 3TOil 30HE, HACTOJIBKO
crenn(UUHbl ¥ UMEIOT TaKyl0 JJIUTEIbHYI0 HCTOPHIO, YTO UX TPYIHO PacCMaTPHUBATh JaKe B OOLIMX yepTax.
[Ipu pemieHnn MENMMOPAaTUBHBIX 3a]a4 HAM KaKeTCsl HEOOXOAMMBIM, MPEXEe BCETO, CUUTATHCS C TEM, UTO
MECTHOE 3aCOJICHHE SIBJIIETCS CIEICTBUEM MHOTUX IPUYNH, KaK MPUPOIHBIX (IEPBUYHBIX ), TAK U CBSI3aHHBIX
C JCATEIbHOCTBIO YeJOBeKa (BTOPUYHBIX). M3 EpBBIX OYEHb BaXXHBIMH SIBIISIIOTCA TUHAMU4ecKue (HhakTopBbl,
MOCTOSIHHO JIEHCTBYIOIIME Ha OKPY)KAIOLIyl0 HU3MeHHOCTh. OOpasyrommecss Ha ckioHax bozgara mpu
BBIBETPUBAHUM U JICHYAALMOHHBIX MPOLECCaX MPOAYKTH C IOBEPXHOCTHBIM CTOKOM TPaHCIIOPTHPYIOTCS B
MMOHWKEHHBIE YJAaCTKHU U TEM CaMbIM BBI3BIBAIOT 3aCOJIEHUE TI0YB U IPYHTA.

W3 u310KEHHOTO BBITEKAET CIEICTBHE: HEOOXOAMMO YYECTb BCE Pa3pYIIMTENIBHBIE IPOLECCH,
OXBATHIBAIOIIME COCEAHUE BO3BBIICHHOCTH M OPTraHU30BaTh MEPONPUATHA IO YPErYIHPOBAaHHIO
MOBEPXHOCTHOT'O CTOKA, 6€3 3TOr0 HEBO3MOXKHO JOOUTHCSI CHIUXKEHHS YPOBHS TPYHTOBBIX BO/I.

BropeiM, 04eHb Ba)KHBIM (DAKTOPOM SIBJISIETCS €CTECTBCHHOE HAKOIUICHHE B IOYBAX MMHEPATbHBIX
COCAMHEHHH, B TOM UYHCIE JIETKOPACTBOPUMBIX COJIed. DTOMYy SIBJICHHIO TakKKe CIIOCOOCTBYET
0ecCTPYKTYpHOCTh 0OJIbIIEH YacTH ONMCAHHBIX MOYB. 3HaUCHHE €€ B IpoLieccax 3acoieHus Heocropumo. [1o
9TUM npuaruHaM 94% mouB oT o0mIeil mIomaan 3eMeib ceina ApaH 3acoyICHbI.

UccnenoBanus mokasainy, 4TO Ha TEPPUTOPHH HAOIIONAETCS KaK BOAHASI, TAK U BETPOBAs DPO3HS, UTO
TaK)Ke€ OTPHULATEIILHO CKa3bIBAETCS HAa YPOXKAHHOCTHU /X KyJbTyp. BciiencTBue pa3BUTHS 3PO3UOHHBIX
MIPOLIECCOB CMBIBAETCS BEPXHHUN IJIOJOPOJIHBIA CION, YMEHBIIAETCS COJIEp)KaHUE MUTATENbHBIX BEIECTB B
nmoyBe ¥ yxyamawTrcs e BoAHO-(u3nyeckue cBoicTBa. [lo  nuUTEepaTypHBIM — NaHHBIM, Ha
CPeIHEIPOTUPOBAHHBIX ITOYBAX YPOKAMHOCTH C/X KYIbTYp cHIDKaercs Ha 30-40%.

Ha tepputopuu cena ApaH uppuraiMoHHasi 5po3usi, B OCHOBHOM, HaOJIOJaeTcsl HA MacCHBax, IJe
MOJIMB MTPOM3BOIUTCS HAIycKoM 0Oe3 coOuoaeHusi HopMmbl opouteHusi. Ha mactOumax bo3aara, Bcnencreue
HEHOPMHUPOBAHHOTO BbITIACA CKOTA, HAPSIY C TNIOCKOCTHOW dPO3Uel Takxke HaOJII0aeTCsl OBpasKHAs SPO3HSI.
BetpoBas 3po3us xapakTepHa Al BCE TEPPUTOPHH.

B cooTBeTCTBHY C BBIILIEH3II0KEHHBIM KPAaTKO PAaCCMOTPHM:

1. MepomnpusTus o 60opsbe ¢ Ipo3uei mouB.;

2. Bomnpocs! opouienus 1 60pb6a ¢ BTOPUYHBIM 3aCOJICHUEM.

Opo3usi MOYB — OJHO M3 CaMbIX HEONArONpHUSTHBIX SIBICHUM, OXBaTHIBAIOIIAS, TJIaBHBIM 00pas3oM,
TOpHBIE pailOHbI, HAKJIAIPIBAET BECbMa XapaKTEPHBIH OTIIEYaTOK U HA MPUJIETAIOIe K HUIM PaBHHUHBI.

B Hacrosmee Bpems B AzepOaitmxane 60% oO0I1ei Tuiomay 3eMellb IpeCcTaBIeHbl 3P0 IHPOBAHHBIMU
nouBamMH. Ha CKIIOHOBBIX 3eMJIsIX B pe3ylnbTare 3po3un cMmbiBaetcs oT 0.1 1o 100 1/ra mouBkl, a B paiioHax,
HaunOoJee MMOJIBEPKEHHBIX 3po3un, MectaMu 10 500 1/ra. Dpo3uu MouB CHOCOOCTBYET pacHalika CKJIOHOB,
HENpaBWJILHOE MPOBEIEHHE JOPOXKHBIX CETeH, OCBOCHHE KPYTHIX CKJIOHOB. M3pe3aHHbIE OBPa)KHOW CETHIO
CKJIOHBI YXYAIIAIOT BOJHBIN PEKUM MacCHBA.

B nacrosimee Bpems ckioHbI bo3nara pacuneneHsl opparamu, 6aikamu. Bo BpeMs BelnaieHus TUBHEH
TTOBEPXHOCTHBIN CTOK, ABUTAsACh 1O OBparaM, CMBIBA€T IOYBY, KOTOpas OTKJIAIbIBAETCS HA HU3MEHHOCTH.
[Tomo6HbBIE CHOCHI HEPENIKO MOKPHIBAIOT OIS, CEHOKOCHI MIJIM MAcTOMIIA M BBIBOAAT MX M3 XO3SHCTBEHHOTO
obopora.

Takxum 00pa3oM, KpoMe HEMOCPEACTBEHHOTO Bpe/ia, KOTOPBI MPUHOCHUT IPO3Usl B TOpaxX, HE MEHBIIINE
0eICTBUS UCTIBITHIBAIOT HU3MEHHBIE PAOHBI OT €€ MOCIeICTBHM.

CoBepIeHHO OYEBHIHO, YTO OCHOBHBIE Mephl OOpbOBI CO BCEMHU BBINIEYKa3aHHBIMU SBICHHUSIMHU
JOJDKHBI OBITh HAIIpaBIIEHBl HAa PETYIUPOBAaHUE MOBEPXHOCTHOTO CTOKA MYyTEM TMPOBEACHUS KOMIUIEKCa
MEpPOIPUATHH.
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BerpoBasi 3po3usi xapakTepHa [JIsi BCE TEPPUTOPUH, PACHOJIOKEHHOW HA CTBHIKE CEPO3EMHOM,
KallITaHOBOM M MHTPa30HaIbHOM JIyroBoi 30H Kapabaxckoii u Illupeanckoii ctenu. CUIbHBIC BETPBI HEPEIKO
CHOCSIT MIEXOTHBII CIIOW BMECTE C MOJIOBIMU PACTEHUSMH WM BBIIYBAIOT U3 HUX CaMble MEJKHE, HanboJjee
LIEHHBIC IS MUTAaHUS 4acTHLBI. I MpeKpalleHusl pa3BUTUS BETPOBOW 3PO3UHM BAKHOE 3HAYCHHE MMEET
3aKJIa/Ika OJIE3alIUTHBIX JIECHBIX MOJIOC, BBEICHHE MOJIC3aIUTHBIX CEBOOOOPOTOB.

HenpaBunbHOEe BOJOMOJB30BAHME BBI3BIBACT UENBIA  psif  HEONArompHATHBIX — MOCIEICTBUM:
o0pa3oBaHKe 3200I04EHHBIX YYACTKOB 3a CUET M30BITOUHOM MOJIMBHOM BOJBI U IIMPOKOE PA3BUTHE IIPOLIECCOB
BTOPUYHOTO OCOJIOHEHMsA. Kpome BTOpHYHOrO 3acofieHHs, MHAMBHAYANbHBIA CIOCOO opomeHus (IyTém
3aTOIJICHUS) OKa3bIBaeT U Jpyrue HeOJIarONpUSITHBIE SBJICHWS, HE BCETAA YYHUTHIBAEMbIC B HWH)KEHEPHO-
MEJMOpaTUBHOMN NMpakTuke. [Ipu opoleHnu pedHbIMH BOAaMU, COACPKAIMME OOJTBIIOE KOJTHYECTBO TBEPIBIX
MpUMeECei, MPOUCXOTUT ECTECTBEHHOE 00OTaIleHNE MTOJIeH MEJIKUMH WIOBAThIMH YacTulamu. OTiarasich Ipu
BEreTal[OHHBIX MPOJIMBAX HA IIOBEPXHOCTH, OHU O0PA3yIOT KOPKY, YTO MPEMATCTBYET PAa3BUTHUIO MOJIOJBIX
pacTeHHii U TpeOyeT MOMOJHUTEIBHBIX MOBEPXHOCTHBIX pbIXjieHUH. Kpome Toro, 3HauuTenbHas 4acTh
MeJIbYaWIINX YacTHULl yBIeKaeTcsl (GUIbTPYIOIMMUCA BOAAMHU BIIIyOb, /1€ OHH, 3aCTPEBasi B MEJIKUX IOpPax,
CIJIBHO CHIKAIOT CKBaKHOCTD ITOYB.

[Ipu opomieHWH MECTHBIMH BOJAMHU TPOUCXOAUT 3aKOHOMEPHOE IMEepeoTIOKEHHE B3MYUYEHHOTO
MaTeprana, CBOMCTBEHHOIO MPUPOIHBIM MPOSBICHUSIM aUTIOBHAIBHOIO Iporecca. B pesynbrare Ha Mossx
00pa3yroTcs XapaKTepHble NPHUKAaHABHBIC Ballbl M Oyropku OoJiee JIETKOrO MEXaHHYECKOTO COCTaBa H
MTOHM)KEHUSI C U30BITOYHBIM HAKOIUIEHHEM WIHUCTBIX (hpakimid. ONHOBPEMEHHO IPOUCXOANT U HEPaBHOMEPHOE
pacnpezieieHue MUTATENbHBIX BEIIECTB, COAEPKAIMUXCA B TBEPABIX CTOKaX. B KOHEYHOM HTOTE, CO3MaETCS
W3BECTHOE MECTPO-TI0JIe, 00YCIOBIMBAOIIEE HEPABHOMEPHOE PAa3BUTHE U POCT BHICEBAEMBIX PACTEHUH.

Juis OopbOBI C BTOPUYHBIM 3aCOJICHHEM COBPEMEHHOW HHXEHEPHO-MENHOPATUBHOW MPaKTUKON
pa3paboTaHbl XOpOLIO HW3BECTHBIE MEpbI, AOCTATOYHO 3(QeKTHBHBIC, YAAISMIONIAE CONHA C IOMOIIBIO
MPOMBIBOK M APEHAXHBIX COOpYXeHUH. ONBITHO-IPEHAXKHBIE pa0OThl Ha MyraHu MOKa3bIBalOT, YTO HPH
MIPaBUIBHOM OpPraHU3ally U HCIIOIb30BAHUN HCKYCCTBEHHOW BOJOOTBOAHOM CETH B OOJNBLIMHCTBE CIIy4acB
yIa€Tcst HOJTHOCTHIO ONPECHUTD 3JI0CTHO 3aCOJICHHBIE yUacTKH. {7151 00phOBI ¢ COMOHIIEBATOCTHIO U CaJIOBBIM
3aCOJICHHEM B YCJIOBHIX A3zepOaiipkaHa onpaBaajia ceOs XMMUYeCKask METHOPALUsl TAKUX 3eMeb, [IPU 3TOM
B KayecTBE XMMHUYECKOTO MEJIHOpaHTa HCIONb3YETCS CHIPO-MOJIOTasl raka M3 MECTHBIX 3ajexed. [axa
BHOCHTCS B TIOYBY B KOJIMYECTBE SKBUBAJICHTA MOTJIOIICHHOTO HATPHS U OOIIICH 1IeI0YHOCTH 3a MUHYcoM 10%
Ha HETOKCUYHBIA HATPUI.

Ha ocHoBe BBIIIEN3T0KEHHOTO MOKHO C/IeNIaTh CIAEAYIOIINE BHIBOIBI:

1. MenuopaTtuBHas npodiieMa Ype3BbIYAHO CIIOKHA U NMPH €€ pa3pelieHul HEOOXOIUMO YUYHUTHIBATH
BO3IECHCTBHE BCEX MPUPOAHBIX TUHAMUYECKUX (DAaKTOPOB, OXBATHIBAIOLINX TEPPUTOPUHU B LIEJIOM, BKIIIOYAS
coce/iHue TOopHbIe paiioHbl. OYeHb Ba)KHBIM SBISieTCss OOpb0a ¢ APO3UEi MOYB, BHI3BIBAIOIICH MABOJIKOBEHIE
SIBJICHUSI, MyTHOCTb PeK, 00pa30BaHue Ha MOJIAX KOPOK H Mp.

2. Jlns npeioTBpaIleHHs 3aCOICHMsI HE00X0AMMa MPaBUIIbHASL OPTraHU3alUsl THAPOTEXHUYSCKUX padoT,
0opb0a ¢ puiIbTpauel U3 KaHAJIOB, 03EIEHUTEIbHBIE MEPONPUSATHS, YMEPEHHAS [10]1a4a OPOCUTEEHON BOIBI
¢ y4€TOM MOTPeOHOCTH PACTEHUH, OpPOIIEHUE ITyTEM Hape3KH BPEMEHHBIX OPOCHUTENEH U MPUMEHEHHE METo1a
JOKACBAHMUA.

3. Baxneilen 3anayueil apnseTcs ylydlleHHe CTPYKTYpHOCTH IOYB IyTEM TPABOCESHUSI.

4. Ha ydacTkax C pa3inyHOW CTENEHBIO COJIOHIEBATOCTH HEOOXOJIUMO TMPHUMEHSTH XUMHUYECKYIO
MeJropanuio Ha (OHE KOJUIEKTOPHO-IPEHAKHOW CETH ¢ TOCJIEAYIONIMM OCBOSHHEM He MeHee 2-3 JieT
KyJbTypaMH OCBOUTEISIMHU.

5. Ilpu penieHnu MeMOPATUBHBIX 3aJ1a4 HENb3s1 00OUTHCH 0€3 CIIOKHBIX JIPSHAKHBIX COOPYKEeHH. Mx
CIIElyeT paccMaTpuBaTh KaK BPEMEHHbIE, HEOOXOIMMOCTb B KOTOPBIX MHHYET MpU IPaBUIBHOM
OCYIIECTBIICHUU MEJIMOPATHBHBIX paboT B HAllleH peciyOvKe.
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OLIEHKA ITPUPOJHOM CPEJBI NPU UH)KEHEPHO-IKOJIOI'MYECKHUX
N3bICKAHUSAX HA TPUMEPE MAWICKOI'O MECTOPOKJIEHUS
(HE®TEIOT'AHCKH PAMOH XAHTBI-MAHCUMCKOI'O ABTOHOMHOI'O

OKPYTA)

P.B. Knayo
Hayuonanvhulii uccredosamenvcruu Tomckuil cocyoapemeennuiii ynugepcumem, 2. Tomck, Poccus

Annomayus. B crTaTbe NpeACTaBICHBl WH)XEHEPHBIE pELIEHMs MO0 OIeHKa MPUPOJHON Cpe.sl
TeppUTOpUil HePTeAOOBIUM TpPHU WHKEHEPHO-3KOJIOTHYECKUX M3bICKaHMsX. Ha mnpumepe Mailickoro
MECTOPOKACHUS TOKa3aHbl PE3yJbTaThl BO3MOXKHOCTH Pa3MELICHHUSA Ha 3Tane NPOCKTUPOBAHUS OOBEKTOB
nHpacTpyKTypsl. lIpeacraBneHs! faHHBIE O CTENICHH 3arpsA3HEHHS aTMOC(HEPHOT0 BO3lyXa, IOBEPXHOCTHOM
BOJIbI U JOHHBIX OTJIOKEHUH, I0YB U PE3yIbTaThl PAAUOIOTHYECKUX UCCIEA0BAHNMN.

Kniouesvie cnosa: MHXEHEPHO-DKOJIIOTMYECKUE H3BICKAHUs, OLEHKA IPUPOJNHOM cpensl, Maiickoe
MECTOPOXKICHHE.

ASSESSMENT OF THE NATURAL ENVIRONMENT IN ENGINEERING AND
ENVIRONMENTAL SURVEYS ON THE EXAMPLE OF THE MAY FIELD
(NEFTEYUGANSK DISTRICT OF THE KHANTY-MANSI AUTONOMOUS OKRUG)

R.V. Knaub
National Research Tomsk State University, Tomsk, Russia

Abstract. The article presents engineering solutions for assessing the natural environment of oil
production territories during engineering and environmental surveys. On the example of the May field, the
results of the possibility of placement at the design stage of infrastructure facilities are shown. Data on the
degree of pollution of atmospheric air, surface water and bottom sediments, soils and the results of radiological
studies are presented.

Key words: environmental engineering surveys, environmental assessment, Mayskoye field.

BBeaenue. Llens nmxenepHo-akomorndecknx u3bickanuii (MOU) - orieHka cOBpeMEHHOTO COCTOSHUS
M TIPOTHO3a BO3MOXHBIX M3MEHEHHH OKpYXaroIleld MPUPOJHOW Cpenbl MO BIMSHHEM AHTPOIONeHHOU
Harpy3KkH, a TaKxe JUIS pa3pabOoTKH MEpONpHUSTHH MO MHUHMMHU3ALMHM HEXENaTeNbHBIX 3KOJIOTHYECKHX,
COLIMABHBIX, IKOHOMHUYECKHX TOCIIEACTBHIA U 00ECTIEUEHHIO PUEMIIEMOTO PHCKA 310POBBIO.

OCHOBHBIM JIOKYMEHTOM, B COOTBETCTBHHM C KOTOpHIM BhimonHstoTcs DU, sensercs CII-11-102-97
[10]. Pe3ynbraTel BemodHEHHBIX MIDW MO3BOIAT cAenaTh 3aKIIOUYEHHE O BO3MOXKHOCTH CTPOUTEIHCTBA HA
JaHHOW TEPPUTOPHHU HPEATIONaraeMoro oobeKkTa 1100 o MpeaBapuTeIbHON caHAMK OOBEKTOB OKpY Karomei
CpeJipl Epe]] HadyaJloM cTpouTenbeTsa [6; 8; 11].

Lenbio 1TaHHOTO HcCIeI0BaHUS OBUIO PACCMOTPETH BOBMOKHOCTH pa3MelIeHus Kycta ckBakuH Ne 17
Maiickoro MectopoxkaeHus. Pacmupenne.

B ajgMuHHCTpaTHBHOM OTHOIIEHWH Malickoe MecTopoXIeHHe pacrnonoxkeHo B Hedreroranckom
paiione XaHTbI-MaHCHHCKOTO aBTOHOMHOTO OKpyra TromeHckoit oOmactu Poccuiickoit ¢enepanun, Ha
3emisix  TepputopuansHoro otnena Hedreroranckoro secHuyectBa, HOHr-SIXckoro y4acTKOBOTO
necHnuecTna [12] (pucynoxk 1).
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Pucynok 1 — O630pHas cxema paiioHa padot [12]

B xoxe mosieBbIx paboT ObLIO MPOBEICHO MAPIIPYTHOE 00CICIOBAaHUE HA MPEAIOIaraeMoi MIOMaaKe
cTpoutenscTBa. OcymmecTBaEH 0TOOp Mpod aTMOC(hEepHOro BO3LyXa, IOBEPXHOCTHBIX U ITO3EMHBIX BOJ, OB,
IPYHTOB, palualOHHOrO (poHa, a TAaKXKe 3aJI0KEHBI IUOLIAIKU IS U3YUYEHHUs] PACTUTENBHOTO U KUBOTHOT'O
MHpa.

Pe3ysibTaThl HHKEHEPHO-IKOJIOIMYeCKUX M3bICKAHUI. IToroM npoBeaéHHBIX pabOT B OTHOLICHUH
COCTOSIHUSI aTMOC(QEpPHOTrO BO3/1yXa, MOJI3EMHBIX BOJ W JIOHHBIX OTJIOXEHHUH CTall0 yCTAaHOBJICHUS HX
HOPMAaTHBHOTO COCTOSIHUS, HE TPEBHINMIAIONIee MpeaenbHo-nonyctuMbix koHmnerTpanuid (I1IK). CormacHo
nyHKTYy 5.2.3 [5] paauauroHHble aHOMAJIMU HA UCCIIEIOBAHHON TEPPUTOPUU MECTOPOXKIEHUS OTCYTCTBYIOT.
KpacHokHIKHBIE BUIBI pACTEHUN U )KUBOTHBIX HAa TEPPUTOPUHU U3BICKAHUN OTCYTCTBYIOT.

Boaubie 00bekThI. Maiickoe MECTOpOXKIEHHE PacIioiokeHo B Oacceiine p. KooH-Sx u ee mpuTokoB
pasnu4yHOro nopsiaka. Jis onpeneneHus CTEeHN 3arps3HeHns KOMIIOHEHTOB MPUPOIHON Cpeibl 0OBEKTOB
W3bICKaHWH OBLITH OTOOpaHbI TP MPOOBI BoABI U3 P. KooH-SX 1 IByX BOJOTOKOB 0€3 Ha3BaHHsI, IPUTOKOB P.
Koon-4x.

OreHka Ha 3arpsS3HEHHOCTD B Mpo0ax 0TOOPaHHOM BOJBI MPOBOAMIACE B CpaBHEHUHU ¢ HopMmamu [1J]IK
JUTSL BOJIBI BOJHBIX OOBEKTOB, NMEIOINX pbiOoxo3siicTBeHHOE 3HaueHue [9]. CormacHo [9], uccnenoBaHHbIE
poObI MOBEPXHOCTHOM BOABI HUMEIOT IIPEBBILLIEHHUS IO COAEPIKAHUIO XKeJle3a, MeId, MapraHua.

[loBbIIIEeHHOMY  COJIep)KaHUIO  Maprasia, »JKene3a, MeAM B  TIOBEPXHOCTHBIX  BOJIOTOKax
paccMarpuBaeMoOl TEPPUTOPHH €CTh OOBSICHEHHE B JIMTEPATYPHBIX HcTouHuKax [1; 2; 3]. Jlins Bcex BOAHBIX
00bekToB O0b-HpThINIcKOro OacceliHa XapaKTepHO HaJIMYUE BHICOKOTO COJICPIKaHMsI JKene3a, MapraHiia, Me I
U IHMHKAa. DTOMY CIIOCOOCTBYET BBICOKas 3a00JI0UEHHOCTh IaHHOTO OacceiiHa. Bricokoe conep:kaHue
PacTBOPEHHBIX B OOJIOTHOM BOJIe OPraHUUECKUX BELIECTB CIIOCOOCTBYET MUTPALIMH JKeJle3a U LINHKA, IPUBOIS
K XMMHUYECKOMY BBIBETPHBAHMIO TOJCTHIIAIOMIMX TOPoJ. Tak Kak Ha M3y4aeMoil TEpPUTOPHUH MIPOUCXOIUT
aKTHBHBIM mpomuecc 3a0onadvBaHuUs, COOTBETCTBEHHO, Ui OOECHeueHHs 3TOro Impolecca HeoOXOAUMO
coJiepyKaHue OTpeIeIEHHOr0 KOJIMUEeCTBa eje3a. Tak Kak mpolece 3a001aqnBaHusl MPOTEKAeT HHTEHCUBHO,
HEOOXOJIMMO 3HAYUTENBHOE COJICP)KAHHE 3TOTO 3JIEMEHTa, dTHM CaMbIM M OOBSCHSETCS €ro MOBBIIIEHHOE
CoJIepKaHHe Kelle3a Ha TEPPUTOPUH U3BICKaHUM.

IlouBsbI ¥ rPpYHTHI. B X071 MHKEHEPHO-PKOIOTUIECKIX U3BICKAHHH MO MTPOEKTUPYEMbIe OOBEKTHI Ha
MECTOPOXKACHUIX OblIH 0TOOpansl 6 mpod mous [12]. Ilo pe3ynbraTaM XMMHUYECKOTO aHAJIN3a OTOOPaHHBIX
nipo6 npesbiiennd [TJK cpeu TskenbIX MeTauioB U He()TENPOAYKTOB BISIBIICHO HE OBLIO.
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Tak kak B HacTosIee BpeMs oduiransHo yreepkaeHHbIX [1JIK mo HedrenpoaykraM He CYLIECCTBYET,
TO 3a OCHOBY OIpEAENeHWs pa3Mepa IPEeBBHIIICHHH BO BHHMaHWE NPWHUMAIOTCS [aHHBIE HAYYHBIX
uccnenopanuid. Ilo kmaccudurarmu O.M. IlukoBckoro [7], Ha ocHOBaHMM OOOOIICHHUS JaHHBIX O
TOKCHYECKOM BIUSTHUH He()TH Ha )KHBOTHBIE OPTaHU3MBI U PacTEHUs, BIAEINAI0TCSA 6 ypoBHEH: 10 100 mMr/KT
— ¢onoserit; 100-500 mr/xr — noBbimenHslii Gon; 500-1000 mr/kr — ymepennoe 3arpsizaenue; 1000-2000 mr/kr
— yMepeHHo-omacHoe 3arpssHenue; 2000-5000 Mr/kr — cuipHO omacHoe 3arpssHeHue; 6omnee 5000 mr/kr —
OUYeHb CHIIFHOE 3arpsA3HEHNE, MOJIeKaIee CaHAIIH.

CornacHo NpUBEACHHOW Kiaccuukaimu, coaepkaHue He(TEHPOAYKTOB BO BCeX 00CICIOBaHHBIX
MOYBaxX TPH MPOBEIECHUHN HHKEHEPHO-IKOJIOTHYECKUX HM3BICKAaHWH HA TEPPUTOPUN HCCIIETYyEMBIX YIaCTKOB
MECTOPOKACHHUS MOXKHO MTPUHATH 33 (DOHOBBIM.

[Ipu olieHKE CTENEHW XUMHUYECKOTO 3arpsS3HEHUS MOYBHI, HCCIEAyeMas TEPPUTOPHUS OTHOCUTCS K
YUCTOM, T.K. COIEp’KaHWE HEOPTaHMYECKHX COCAMHEHWH HaxXxoauTcs B mpeaenax ot ¢oma mo ITIJK [12].
CornacHo [4] ¥ IOTyYSHHBIM arpOXUMHUYECKUM JTaHHBIM, CHSITUS TUIOA0POIHOTO CIIOS HE TpeOyeTcCsl.

3akiaoueHue. DKCIUTyaTalusi pecypcoB B HepTETa30BOM OTPACIH B Psifie CIydaeB COMPOBOXKIAETCS
3arpsi3HEHUEM OKpY)Karommed cpenpl. B 3Toll cBs3W, psAn KOMIIAHWK B HamIel cTpaHe MPUHSIT Ha cels
00s13aTeIbCTBA IO KOPIIOPATUBHON COIMAIBHOM OTBECTBEHHOCTH B OTHOIICHHU TEX TEPPUTOPHUH, HA KOTOPHIX
BenETCs M0OBIUA M SKCIUTyaTalys MPUPOIHBIX pecypcoB. st 3TOro M HE0OXOAMMO TIPOBOIUTH CIIEAYIOIINE
MEpONPUATHS: 1) MOHUTOPHHT 32 COCTOSIHUEM OKPYXKAIOIICH Cpenbl; 2) MEpONpPHSITH, HallpaBiICHHBIC Ha
TTOBBIIIIEHHUE PKOJIOTUIECKON TPAaMOTHOCTH YIPABICHYECKOTO MePCOHala; 3) B KaueCTBE TAKMX MEPOIPUATHI
MOTYT BBICTYIIaTh HHXEHEPHO-IKOJIOTUIECKIE MEPOTIPHUSTHSI.

ITo pesynpTaTam NpoBeAEHHBIX HHKEHEPHO-IKOJIOTHIECKUX MEPOIPUITHH YCTAHOBIICHA BO3MOXKHOCTh
pa3melenus Kycra ckBaxku Ne 17 Malickoro MecTopoXx1eHHUS.
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OB OCHOBHBIX HAIIPABJIEHUAX HAYUHO-UCCJEJOBATEJIbCKOM
JAEATEJIBHOCTHU KA®EJPbI KPAEBEJAEHUA U TYPU3IMA TI'Y

JI.C. Kocosa, JLII. Jlecomuna, JI.b. @unanoviumesa, C.B. Axmamos, I1.C. bopooasxo, A.B. [lyuxun, JLII.
Marxapenxo, E.C. Canvsn
Hayuonanvusiii uccnedosamenvckuil Tomckuii 2ocyoapcmeentulii yHugepcumem, 2. Tomck, Poccus

Annomayus. CTaThs MOCBAIICHA TAMATH BBIIAIOIIETOCS YUeHOTo Mpodeccopa A.A. 3eMII0Ba H HAyYHO-
HCCIIEI0BATENbCKOM esTeNbHOCTH Kadeapsl KpaeBedeHuss u Typusma. OOpaiiaercsi BHUIMaHHE Ha TECHYIO
CBSI3b MCCIIEIOBAaHHUH Kadeapsl ¢ TeorpaduaecKMMHI HCCIIeIOBAaHISIMH, KOTOPBIMHA B TOMCKOM YHHBEPCHTETE
B CBOE BpeMs pyKoBoIwI A.A. 3eMI1I0B.

Kntouegvie cnosa: reorpadus, TypUCTCKO-PEKPEALMOHHBIE HCCIIEI0BAHMS, KPAacBEACHHE

ABOUT THE MAIN DIRECTIONS OF RESEARCH ACTIVITIES OF THE

DEPARTMENT OF LOCAL HISTORY AND TOURISM OF TSU

L.S. Kosova, L.P. Lgotina, L.B. Filandysheva, S.V. Akhmatov, P.S. Borodavko, A.B. Puchkin,
L.P. Makarenko, E.S. Sapyan
National research Tomsk state University, Tomsk, Russia

Abstract. The article is devoted to the memory of the outstanding scientist Professor A. A. Zemtsov and
research activities of the Department of local history and tourism. Attention is drawn to the close relationship
of the Department's research with geographical research, which at the Tomsk University at the time was headed
by A.A. Zemtsov.

Keywords: geography, tourist and recreational research, local history

B 2020 roxy ucnomasiercst 100 et co qHS poKAeHHS OJHOMY U3 BbImaromuxcs reorpagos Cubupu
Anexcero AHHCUMOBHYY 3eMIIOBY. BCio CBOIO TBOpUECKYIO JKM3HB OH MOCBATHJI HAYYHBIM HCCIIEJIOBAHUAM,
00BEKTOM KOTOPBIX fBJsLIach 3ananHo-CuOupckas paBHHHA. OCHOBHOE BHHUMAaHHE OH YJEJSUI TE0JI0ro-
reoMopdoornueckuM OcoOEHHOCTSIM e€ cTpoeHHs. bombimoe mecto B ero pabore 3aHMMaia TaKxke U
nejarornyeckasl JAedaTebHOCTh — B TEUEHHE MHOTHX JIET BO3MUIaBisis Kadeapy reorpaduu, oH BOCIUTANT
HEMaJI0 YYEHUKOB, MHOTHE M3 HUX CTaJll €ro KOJUIEraMHi X aKTUBHO 3aHUMAJIUCh U MPOJOJIKAIOT 3aHUMAThCS
HAyYHBIMH HCCJICJIOBAaHUSAMH B Pa3HBIX HAMpaBIICHHUAX, CBSI3aHHBIX C reorpadueld, reomopdosoruet,
[IISILUOJIOTHEH U JIp.

XoueTcs OTMETUTD €T0 YAUBUTENbHBIE YeJloBeUecKue KauecTBa. IIpexxae Bcero, Ajekceli AHUCUMOBHY
OBUI HACTOSIIIIMM WHTEJUTUTEHTOM C BPOXKJICHHBIM YYBCTBOM COOCTBEHHOTO JIOCTOMHCTBA M YBa)KCHHUS K
JOPYTHUM JIIOSIM, HECMOTPSI Ha CBOE KPECThSIHCKOE MMPOUCX0XkKAeHNe. HUKOr1a He MOBBIIIAj roj1oca HU Ha CBOUX
KOJIJIET-TI0TYMHEHHBIX, HA Ha CTY/ICHTOB, HO MPH 3TOM OBLT JJOCTaTOYHO TpeboBarteneH. PaboTast ¢ HUM OOK 0
0OK, MBI YyBCTBOBAJIM €0 MOAJECPKKY B PAa3HbIX KU3HEHHBIX cuTyauusax. OH obyagan OONbLIIMM 9yBCTBOM
IOMOpa, YTO OIIYLIAJIOCh JaK€ B €ro JIeKIHAX, KOTOpbIE, B CBSA3UM C 3THM, CTaHOBWJIMCH elle Ooisee
3aITOMUHAIOIIUMHUCH.

Ilon pyxoBoactBoM A.A. 3eMiuoBa KOJUIEKTMB Kadedpsl reorpaduu Bell CEpbE3HBIE HaydHBIE
WCCIIE/IOBAaHUSI TI0 Pa3IMYHbIM HarpaBiieHUsM [1]: pa3BUTHE COBPEMEHHBIX 3K30T€HHBIX MPOIECCOB, HX
IUHAMHKa B He(TerasoHOCHBIX paifoHax 3amagHo-CHOMPCKON paBHUHBI U WX M3MEHEHHE MOJ BIMSHHEM
XO3AHCTBEHHOW JESTEIbHOCTH YeJOBEKa; IpoOJeMbl NPUPOJHOrO pPalOHUPOBAHMSA, JaHAMAPTHBIX
WCCIIC/IOBAHNN paBHUHBI W JIaHAMAaQTHO-MENHOpaTUBHBIE —HcclienoBanuss Toimbl  Cpennedt  O6w;
najeoreorpadus, dYeTBepTUUHas Tisiuporuaponoruss rop LlenTpanbHOil AsuM, AMHAMHKAa JIPEBHETO
oleleHeHUsT AITasi, SKOJoro-reorpaduueckKue OCHOBBI MPUPOIOTIONB30BaHMS B TOPHBIX cTpaHax (Anras u
CasiH); ce30HHass pUTMHKAa TpHUpPoAsl 3arnaaHo-CHOMpPCKOW paBHHMHBI, a TaKKe OIpeJelicHHas padora
MPOBOJMIIACH IO HCTOPHUYECKOH reorpaduu u KpaeseaeHn0. HekoTopble COTpyIHUKH, HBIHE padoTaromue Ha
kadesape kpaeBelleHHS U Typu3Ma, IPUHIMAIH HETIOCPEICTBEHHOE YYaCcTHE B BHIMOJIHEHHU 3TUX TEM.

B 90-x romax XX crosieTHs B CHIIy COUMAIbHO-TIOIMTHYECKUX MPEe0Opa3oBaHril B CTpaHe OBICTPBIMHU
TEMIIaMU CTaJl pa3BUBaTbcid TypusM. locygapcTBo OoiblIoe BHHUMAaHHE CTajO YACHSATh Pa3BUTHIO
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BHYTPEHHETO U BbE3JHOI'0 TYpHU3Ma U MOBBIIICHUIO IOXO0B B TYPUCTCKOM oTpaciu. B cBs3u ¢ 3TUM, CTajio
HEoOX0MMO Ha ypoBHE CyOBeKTOB (emepariin pa3padaThIBaTh PETHOHAIBHBIC U BEJOMCTBCHHBIC LICJICBBIC
MPOTpaMMBl, CIOCOOCTBYIOIIME pPa3BUTUIO NaHHON cdepbl. BoszHWKIA MOTPEOHOCTH B CHENHMATHCTAX,
CITOCOOHBIX PeIIaTh MPOOIeMBl JaHHOW OTPaCciIH.

[lo mpeacraBnenuro AamuHUcTpauuud Tomckoit obmactu B 1993 T. rocyHHBEpCHUTET OBUI BKIIOUEH
l'ockomuTeToM MO PU3NUECKON KYIbType U TypusMy P®D B peectp 00pa3oBaTeNbHBIX yUPEKICHUN, BEAYIIUX
MOATOTOBKY s cepsl Typu3ma. Crenuanru3npoBaThCsl B 3TOM OBLITO TIOPYYEHO T€0I0T0-Te0TrpaduIecKoMy
¢dakynbTeTy, TIe B paMKax HampaBieHUs «l eorpadus» oTKpbuics o0pa3oBaTelbHbI Mpoduis «Typusm u
9KCKYPCHOHHOE JIeJI0», KOTOPBIN CHavaja OcyllecTBsuia Kadeapa reorpaduu, a 3atem, ¢ 1997 ., HOBas
kadeapa KpaeBeACHUS U TypU3Ma, PyKOBOAUTENEM €€ cTall JOKTOp reorpaduyeckux Hayk, npodeccop IL.A.
Oxwuines, BEpHBIH yYEHUK M COpaTHUK AJjiekcess AHMcHMoBHYA. Takum oOpa3oM, Kadenpa KpacBeleHHS U
TypHU3Ma SBISIETCA cCaMOW MOJIOZION Ha Teosioro-reorpaduyaeckom dakynprere ToMcKoro rocynuBepcurera. B
TOT MEPHOJI OHA CTaNla €AMHCTBEHHOW B Poccuu, BBITyCKarOIIe MEHEIKEPOB 110 TYPU3MY C TIOJTHBIM 00beMOM
3HaHWH 10 reorpaMYecKiM HayKaM, U OCTaeTcsl TAaKOBOil B HacTosiee Bpems [4].

Crnenmyet cka3aTh, 4TO OOJBIIAs YacTh IIPEToAaBaTeseil BHOBb CO3JJaHHOM 00pa30BaTeIbHON CTPYKTYPHI
ObUIM CTYICHTaMH, a IMO3[HEe U COTPYAHUKaMH Kadelapbl reorpadu UMEHHO B T€ BpEMCEHA, KOTAa ce
BO3IIIABIISUT JOKTOP Teorpaduieckux Hayk, mpodeccop A.A. 3emmon: nonent JI.b. @unannapimesa, TOMEHT
JI.C. Kocoga, crapmmuii npenogasatens JI.IL. JIerotuna, gouent I1.C. boponasko. Y MHOruX mpernonaBarenei
HampaBJICHUE HAayYHBIX MCCIEIOBAHMH CKJIAAbIBaJIOCh IPU HEMOCPEACTBEHHOHN MOANCPKKE M PYyKOBOICTBE
A.A. 3emrioBa, 4TO X04eTcs MOMYEPKHYTH C 0COO0H OIaromapHOCTHIO M MPU3HATENHHOCTHIO. B HacTosIiee
BpEMs, KpOMC IMPCKHUX HCCHCHOB&HHﬁ, B CBA3U C HpOH3BOILCTBCHHOI>i HCO6XOIII/IMOCTI>IO n JIMYHBIMHN
HHTEpPECaMU MMM YCIICLIHO OCBAaWBAIOTCS HOBbIE TEMAaTHKH, CBsi3aHHbIE ¢ mpoduieM kadenpel. OcHOBHAs
HAYYHO-UCCIIEIOBATEIbCKAsl JESITENbHOCTh HAIlPaBlICHA Ha pa3paldOTKy TEOPETUKO-METONOJOTHUECKUX U
HAyYHO-TIPAKTHYECKUX OCHOB IPOEKTHUPOBAHUS U PA3BUTUS TEPPUTOPHUAILHBIX TYPUCTCKO-PEKPEALIMOHHBIX
CHCTEM, B TOM YHCJIE M CTPATErMi TYpUCTCKOTO DPa3BUTHs TEPPUTOPHHA Ha 0a3e KOMIUIEKCHOW OLICHKU
PEKPEallMOHHO-TYPUCTCKOTO ~ MOTEHIIMAIa  PETMOHOB; METOAOB  OICHKH, KapTorpagupoBaHUs U
MPOEKTUPOBAHUS JTAaHAIIA(PTOB TYPUCTCKOI'O HAa3HAUEHHS; CO3JaHHE CIICLHAIM3UPOBAHHBIX PErHOHANBHBIX
TYPUCTCKUX KapT, OyKJIETOB 1 MHPOPMAIMOHHBIX MaTEPHAIIOB; MIOTIOIHEHHE KaacTpa TYPUCTCKUX OOBEKTOB
U pa3paboTKy TYPUCTCKUX MAcCMOPTOB TEPPUTOPHM, TYPUCTCKUX MapUIPyTOB M 3KCKYPCHOHHBIX MPOTPAMM,
YTO OCHOBBIBAETCS Ha INIyOOKOM KpaeBeI4eCKOM aHaJIN3€ TEPPUTOPHIl.

Bonbmoe mecto B mccnenoBaHusax Kadeapbl 3aHUMAaeT (QYHKIIMOHAILHO-TEXHOJIOTUYECKAs! OIICHKa
TYPHCTCKO-PEKPEAIMOHHOTO TOTEHIINANA, KOTOPask OTpakaeT B3auMOICHCTBUE YEIOBEKa U IPUPOIHON CPebl
U SIBJISIETCS BA)XHOM OCHOBOM ONTHMH3AlMK M PAlMOHAJIBHON OpraHM3allM TEPPUTOPHH, OIpEIeTICHHE
LEHHOCTH OTJIENIbHBIX PECYPCOB M IX COYECTAHH, BBISBICHHE TEPPUTOPHATIHLHBIX PA3IUUnii B 00€CTIeYeHHOCTH
pecypcamu, OmnpelesieHHe MyTel PEeKPealrOHHOIO HCIOJIb30BaHUS PECYpCOB M OPraHM3alUHM Pa3IMYHBIX
BUJIOB TYPHCTCKO-PEKpEAIMOHHOMN JiesiTeTbHOCTH. JlanHast paboTa nmpoBoauTcs B pamkax Tembsl HUP kadeapst
«HccnenoBanne TYpUCTCKOTO MoTeHHMana paiioHoB Tomckoil obmactu WM Apyrux peruoHoB Poccum».
OcHOBHBIM 00BEKTOM HccienoBaHus saBisiercss CHOMPCKUI PernoH, B 4acTHOCTH, ToMmckas o0yacTb U ee
otnensHbie paiionsl (JI.C. Kocosa, JLIL. JIerotuna, JI.b. ®unangeimesa, JI.I1. Makapenko, C.B. AxmaroB u
ap.). Taxke BexyTcst HCCIEIOBAHMS 10 OLIEHKE TYPUCTCKO-PEKPEALlMOHHOTO TOTEHIINANA IPYTUX TEPPUTOPUI
Cubupu, Antas, bypstun, Xakacun, Monronuu (I1.C. boponasko, JI.b. ®unangsimmesa, C.B. Axmaros, E.C.
Campsa, A.B. [Tyukun, C.JI. bynaes, A.O. Adanacresa). [Ipu 3T0M 31€CH, B OCHOBHOM, IIPOBOIUTCS METUKO-
OuostoruuecKas oLeHKa, OTPaKaloIIas BIMSHUE Ha PU3MYECKOE COCTOSHUE YeJIOBeKa (PaKTOPOB OKPYKAIOLIEH
Cp€abl (Hpe)K)Ie BCEr'o, MOrogHO-KIMMAaTHYCCKUX, a TAKXKEC CAHUTAPHO-TUTUCHUYCCKUX noka3arejiei 03€p U
JPYTUX BOJHBIX OOBEKTOB).

HccnenoBanne ce30HHBIX PUTMOB KiMMaTa JanmadToB 3anagaHno-CHOUPCKON paBHUHBI OBLJIO HAYATO
B TI'Y emie B 60-X rojgax mpoIuioro CTOJIETUS COTpYAHUKaMu Kadenpsl reorpaduu. B HacTosiee BpeMs 3To
HanpaBieHUe pa3BuBaeTcs npu peanusanun Tembl HUP xadenpsr «KommnekcHoe uccienoBanue GpakTopos U
MEXaHHu3Ma yCTOﬁ'—IHBOCTH Te€0CHUCTEM Ha OCHOBE CE30HHOU PUTMHUKHU KJIUMaATa. OCHOBHO€E BHUMAaHHE B ITUX
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UCCIIEIOBAHUAX OOpallaeTcss Ha M3Y4YEHHE CE30HHBIX PUTMOB IPUPOAbI, TEHICHLUN W3MEHEHHH HX
KJIMMAaTHYECKUX PEKUMOB B YCJIOBUSAX MEHSIOUIErOCsl INIOOAJBHOIO KIMMAaTra, BIMSHUE IOCJIECAHUX Ha
MPUPOAHBIE KOMIUIEKCHl U pa3iuyHble cepbl KU3HU UYeNOoBeKa, OCOOBI aKIEHT MpH 3TOM JAeiaeTcs Ha
opranu3zaiuio pekpeanun u typusma (JI.b. ®unanmgsimesa) [5, 6, 7]. 3y4aroTcst TakyKe MpOIECcChl THHAMHKH
TreOCHCTEM B CBA3M C MW3MEHEGHUSMH KJIMMaTa B TOPHBIX CTpaHaX M NPUPOJHO-aHTPOIOTCHHBIE
camoopranusytomuecs cuctemsl (A.B. [Tyukun).

OmHrM W3 HaydYHBIX HampaBieHHH Kadenpbl SBISETCS H3ydeHHE MpoOieM maneoreorpadum
IUIEHCTOIICHa, B YaCTHOCTH, HMCCIIEJOBAaHHE APEBHEIO M COBPEMEHHOI'O OJICACHEHHMS TOpPHBIX oObOiacTel
BuyTpenHe#l A3zuu, IIALMAIBHOIO U SMUTJIILMAAIBHOIO JIMMHOTEHE3a, KJIMMAaTOT€HHOM TpaHchopMaluu
npupoaHoit cpeasl B moctienHukoBoe Bpems (I1.C. BopomaBko), a Ttakxke mnpoOiemMbl (QHU3HYECKON
JMMHOJIOTHH PaBHUHHBIX ¥ TOpHBIX TeppuTopuii (C.B. AxmaToB).

Kpaesegueckne pabGoTel BemyTcss Ha Kadenpe co BpeMeHH ee OTKpbeiTHs. [lo cBoeil mpupose
KpacBeJeHHE MHOTO(QYHKIMOHABHO M 00JagacT Cephe3HbIM IMOTCHUIHUAIOM JJsl pEIIeHHS MHOTHX
COLIMANIbHBIX U 3KOHOMHYECKHX IpoOieM, CTosmux nepen oOmecTBoM. be3 3HaHus cnenuduku Kaxmou
OTACNbHON TEPPUTOPHANIBHON €OUHHUIBI, €€ MeIbYalIIMX COCTABIIIOIIMX HEBO3MOXHO IJIAHUPOBATh
JanpHellee pa3BUTHE pPerMoHa M 0ol M3 ero otpaciiedl. [loaToMy Tak MHOTO BHUMaHHS YACISIETCS
n3yyeHnto TOMCKa, €ro MCTOPHH, COLHAIbHO-3KOHOMHYECKOMY Pa3BUTHIO, ONPENEICHUI0 KOM(pOPTHOCTH
TOPOJCKOI cpelibl U BBIICICHUIO TOPOICKUX JTaHAIMA(TOB, IPUTOAHBIX IS MPOBEICHUS Pa3IMYHBIX BUIOB
peKpeannoHHbIX 3aHsIThi [2;3].

[To xpaeBemueckoil TypUCTCKO-pPEKPEAIIIOHHON TEMaTHKe H3aHO HECKOIbKO yueOHbIX mocobuit (JI.C.
Kocoga, JLII. JIerotuna). Pe3ynbpraTsl Apyrux Hay4YHBIX HAIPaBICHUH 00001IeHb B MOHOTpadUsIX, CTAThIX U
MaTepHaiax pa3iuuHbIX KOH(EPEHIHH, B TOM yHciie KOHQEPEeHINH, eXKEerOAHO IPOBOANMON COTPYAHUKAMHU
kadenpsl: «Bo3MOXKHOCTH pa3BUTHSL KpaeBeAeHUs W Typu3ma CHOMPCKOTO pEerMoHa W COMPENENbHBIX
Tepputopuii» (18 cOOpHHUKOB).

Kadenpa ocymecTBisieT 1 MeXAyHapOAHOE COTPYAHHYECTBO B (OpPME Y4acTHs B CHUMIIO3UYyMaXx,
¢dopymax, KoH(pEpeHIUAX W Kypcax MoBblmeHHs kBanudukanuu. Hampumep, C.B. AXMaTOB BBICTYNHI ¢
JIOKJIAJIOM Ha KOH(EPEeHIIMH 10 Pa3BUTHIO MHAYCTPHM TypH3Ma B PaMKax MEXIYHapOIHOI'O MOJOAEKHOTO
®opyma (KHP). C.B. Axmatos u A.B. [Tyukun npuaumanu yuaactue B padbote VIII Mexaynapogaoro popyma
Acconuanuu pernoHadbHBIX aaMHUHHCTpanuii crpan CeBepo-Boctounoit Azun (APACCBA) B 1. AHJIOHT
(Pecrty6iiuku Kopest) mo teme: «Pa3Butre u corpyanuuectBo peruonos CeBepo-BocTounoit Asuu B cdhepe
Typusma». [1.C. bopomaBko €XErogHO YHMTaeT JEKIWH Ul CTYIEHTOB XOBJICKOTO TOCYIapCTBEHHOIO
yauBepcutera (MoHronus), oOyyaromuxcs 1o HarpasieHuio «leorpadus», a Takke UM OCYILECTBISETCS
peanuzarus rpanta: ['pant APN «Climatogenic Transformation of the Alpine Landscapes in Mongolian and
Russian Altai». JI.C. KocoBa npormuia Kypc MoBbIIIeHHs KBATU(DHUKAINN «3apyOeKHBIN OMBIT TOATOTOBKH H
MOBBIILIEHUS KBIM(UKAMKM CHEUUAINCTOB cepbl yciayr: MeToAsl M nmpaktuka» B Komnemxe Typusma u
roctTuHUYHOTO MeHemkMenTa Ha Kumpe. JI.b. @unangsimmesa u I1.C. bopomgaBko mpuHUMAaNIHM y4acTHE B
pabore MexnynaponHoro Poccuiicko-fAnonckoro Cumnosuyma «Natural and Artificial Environments.
Natural and Artificial Environments», oprannzoBanHOM TOMCKHM TOCYJapCTBEHHBIM W TOKHHCKHM
CTOJINYHBIM YHUBEPCUTETAMH.

Bcenomunast Asnekcess AHMCMMOBMYA 3€MIIOBAa, MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO OH OKa3al
00JIb11I0€ BIMSHKME Ha ()OPMUPOBAHME MHOTHX M3 HAC KaK JUYHOCTEH, MPO(heCCHOHANIOB, HUCCeI0BaTeeH U
HpenoiaBaresen.
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K BOITPOCY O JAHAINA®THO-BUOTUYECKOM ®PAKTOPE KOM®OPTHOCTHU
JKM3HEJEATEJBHOCTU HACEJIEHUS CEBEPO-KA3AXCTAHCKOM OBJIACTH

I'3. Maswccumosa
Cesepo-Kazaxcmarnckuii 2ocyoapcmeennulii ynusepcumem um. M. Koszvibaesa,
2. Ilemponasnosck, Kazaxcman

Aunnomayus. Ha npumepe CeBepo-KazaxcTaHckod 0071acTH BBITIOJIHEH aHAIHW3 POJIM U 3HAYMMOCTH
OMOTHYECKOTO KOMIIOHEHTa JaHMa(GTOB B (OPMHUPOBAHHH YCIOBHH KOMGMOPTHOCTH JUIS TPOKHABaHUS
HaceJieHHs1. BeleneHbl mpeicTaBUTENIN MECTHOM (IIOpHI U (hayHBI, KOTOPBIE MOTYT CIIY>KUTh OTEHIIMAILHBIM
PUCKOM M OKa3bIBaTb HETATUBHOC BO3Z[€I7[CTBH€ Ha COCTOAHHUC 3J0POBbA HACCICHUA U XO3$[I\/'ICTBCHHYIO
JeATeNIbHOCT, OXapaKTePHU30BaHbl CTOPOHBI MX HEOIArONMpHUSTHOTO BO3JCHCTBUS. BBHIMOMHEHHBIH aHAIH3
MO3BOJIMJI OTHECTH JIAHMIMA(PTHO-OMOTHYECKUIT KOMIIOHEHT K YHCITy (DaKTOpOB, ONMPEAEISIONINX YCIOBHS
KOM(OPTHOCTH MPUPOAHON CPEIBI TS KU3HEACATEIILHOCTH HACETICHNSI.

Knrouesvle cnosa: nanmmadr, Gpaxrop, KoMOOPTHOCTb, OMOTHYECKUI KOMIIOHEHT, 3/10POBBE.

TO THE QUESTION OF LANDSCAPE-BIOTIC FACTOR OF COMFORT OF LIFE
ACTIVITY OF THE POPULATION OF THE NORTH KAZAKHSTAN REGION

G.Z. Mazhitova
Kozybayev North Kazakhstan state University, Petropavlovsk, Kazakhstan

Abstract. On the example of the North Kazakhstan region the analysis of the role and significance of
biotic component of landscapes in shaping comfort living conditions for populations was carried out.
Representatives of local flora and fauna, which can serve as a potential risk and have a negative impact on
health conditions of population and economic activity, were highlighted, aspects of their adverse effects were
characterized. The analysis which was made allowed to refer landscape-biotic component to the number of
factors that determine comfort conditions of environment for the life of the population.

Keywords: landscape, factor, comfort, biotic component, health.

3HaueHNe W PO OHOJIOTHYECKOr0 KOMITIOHEHTa JaHMIadToB B ()OPMUPOBAHUH YCIOBHH KOM(pOPTHOCTH
TIPUPOTHON CPEeAbl TS MPOXKUBAHKSA 1 XO3SHMCTBEHHON JEATETbHOCTH YeIOBeKa KpaiiHe MHOrooOpa3Ha M Ba)kHa.
OkazpIBaeMOe UM BIIMSIHUE MOKET HOCHTh KaK MPSMOM, TaK M KOCBEHHBIH XapakTep.

PacTuTenbHBI TIOKPOB M IKMBOTHOE HAcCeNEHHE SIBISIIOTCS OJHUM W3 BaXKHBIX KOMITOHEHTOB
na"amadToB. bBuoTHyeckuit KOMIOHEHT U OMONPOLYKTUBHOCTh BBICTYMNAIOT, C OAHOM CTOPOHBI, OKa3aTesIeM
(YHKIMOHUPOBAHUS JTaHAWA(PTOB, ¢ APYrol, — BaXXHBIM JaHamadTooOpasyomum Gaktopom. Pactenus u
KUBOTHBIE yYaCTBYIOT B OMOT€OXUMHUYECKOM KPYTOBOPOTE BEIIECTB U SHEPTUH, UTPAIOT CYIIECTBEHHYIO POITh
B (DOPMHUPOBAHUH IOYBBI, CIy)KaT B KaueCTBE OMOMHIMKATOPOB 3KOJIOTHYECKOTO COCTOSIHUSI HPUPOAHBIX
KOMIUTEKCOB [2, 9].
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PacTuTenbHOCTh BIMSET HAa BOAHBIA PEXUM, WHTEHCHBHOCTH HCIApeHMS (TPAHCIMPALMIO) BIIArd,
OIIpeieNsseT MHUKPOKINMATHIECKHE OCOOCHHOCTH TIPHPOAHBIX KOMIUIEKCOB Ha JIOKAJbHOM YpOBHE,
CHOCOOCTBYEeT MEJIHMOpalM TO4YB. bojblioe BIMSHHE pacTUTENHFHOCTh OKa3blBaeT Ha CTaOMIIBHOCTH U
yCTOWYMBOCTH (pyHKIMOHMpOBaHus MaHamadToB [3]. XapakTep pacTHTEIHHOTO TIOKPOBA, 3aIIachl KOPMOBBIX
PECYPCOB  BBICTYMAIOT BaXXHBIM YCIOBHEM JUIS PAa3BUTHUSL CEIBCKOTO XO3AHCTBA, B OCOOCHHOCTH
KUBOTHOBOJACTBA. Jleca M KOJKM CIIy’KaT pecypcoM MJsi TPOM3BOACTBA JPEBECHHBI, CTPOUTENBHBIX
MaTepuaaoB, 3arOTOBKH JPOB Ul OTOIUICHHS JXHWJIBIX M HPOW3BOJCTBEHHBIX OOBEKTOB. PacTHTenbHOCTH
SIBIISIETCSl LIEHHBIM MCTOYHHKOM MUILEBBIX PECYPCOB M JIGKAPCTBEHHOTO ChIpbA. Hapsamy c sTum, xapakrtep
PaCTHTENFHOTO MOKPOBA ONPEAEISIET CTETHYECKYIO IEHHOCTD JIaHmadTa, a 61arogaps 0310pOBUTEIEHOMY
BIMSIHUIO Ha OPraHM3M 4YeJOBeKa, BBICTYNAeT OJHMM M3 BAXKHBIX (PaKTOPOB AJsI Pa3BUTHS peKpealud U
Typu3ma. Cpelin MHOrooOpa3HbIX (PYHKIUH pacTUTENFHOTO TIOKPOBA €TO0 MEIMKO-Teorpaguueckoe 3HaueHHE
IUISL YeJOBEeKa CBS3aHO C TEM, YTO PACTUTENBHOCTH CO3JAaeT Cpexy Uil BO3OyaWTeneld W NMEepeHOCYHKOB
MPUPOAHO-0YATOBBIX OOJIE3HEH, TAKMX KaK KJIEHIeBOH SHLIE(DANNT, TYISIPEMHS, aTbBEOKOKKO3 1 Ap. [1].

JK¥BOTHBIE SABIAIOTCSA HEOTHEMIIEMBIMH 3BEHBSIMU Tpo(huueckux neneid. OHM y4acTBYIOT B ONBIIICHUH
pacTeHui M pacpoCTPaHEHUH UX CeMsTH. MHOTHE BU/IBI JKUBOTHBIX CITY’KaT HICTOYHUKOM ITHIIEBHIX PECYPCOB,
TEXHUYECKOTO CHIPbS sl MPOMBILIICHHOTO MPOW3BOJICTBA. Pecypchl ;KHBOTHOTO MHpa HCIIONB3YIOTCS IS
MPOMBICIIOBBIX BHJIOB ITPHUPOJIOTIOIB30BaHUS (0X0Ta, PHIOOTIOBCTBO), CENBCKOX03SHCTBEHHOTO IPOU3BOICTBA
(3BepoBoaueckre hepMbl, PHIOOMUTOMHUKH, MapaIOBOJCTBO, ITYETOBOJICTBO). JKMBOTHBIE HMEIOT OOJBIIOE
ACTETUYECKOE 3HAYCHHE U SBIISIOTCS 00BEKTaMH YKOJIOTHYECKOTO TYPU3MA.

Bwmecre ¢ Tem, OMOTHYECKMH KOMIOHEHT MPUPOTHOTO JIaHAMIA(Ta UrpacT HEMAIOBAXXHYIO POJIb B
¢dbopMHUpOBaHUM 3I0pPOBbsl HaceneHUs. JlWKWe pacTeHWs] W JKUBOTHBIE MOTYT BBI3BIBATH YXYJIICHHE
CaMOYYBCTBUSI UENIOBEKA, OTPABJICHUS, WHTOKCHKAIMIO M JPyrHe pPEeaKkIHH, CIYyKUTb HCTOYHHKOM
BO3HUKHOBEHHS OINACHBIX 3a00JieBaHUN. OTHM OOBSCHICTCS 0c000€ MECTO U3y4eHHs JaHAmadTHO-
OnoTHyecknx (akTOPOB B MEIUKO-TeorpadMuecKuX HCCIIENOBaHUsAX. B  OONBIIMHCTBE CBOEM, BKJIaj
Oonotmueckoro ¢axkropa B (QOpMHUpPOBaHHE KOM(OPTHOCTH TMPOKUBAHUS HACENEHHWsS B OIPEACICHHBIX
JMaHAMAPTHBIX YCIOBUSX OOYCIOBJIEH paclpOCTpaHEHHEM HWH(EKIHMOHHBIX W MapasuTapHBIX OoJie3HeH ¢
TPUPOJIHOM 0YaroBOCTHIO, pe3epByapaMu (XpaHUTEISIMH) U IEPEHOCYHKAMH BO30YIUTENeH KOTOPBIX SBISIOTCS
JKMBOTHBIE 1 Hacekombie [4, 10].

B cocraBe ¢uiopel u daynsl CeBepo-Kazaxcranckoit odnactu (CKO) uMeroTcs NpencTaBUTeNH,
KOTOpBIE MOTYT BBICTYIIaTh B KaueCTBE MCTOYHMKA MOTCHIHMAIBHOW OMACHOCTH JUIS 3/I0POBbSI HACEJICHHMS,
JOMAIIIHUX M CEJIbCKOXO3SICTBEHHBIX JKUBOTHBIX, & B PAJE CIy4aeB, OKa3blBaTh BPEIHOE BO3JICHCTBUE B
XO3STCTBEHHOM JESITEIILHOCTH U CIY>KUTh TIPUYMHON IIPOU3BOACTBEHHBIX M3/IEPKEK U MOTEPb.

K ux ymciy OTHOCATCS SJOBUTHIE PACTEHUs, KMBOTHBIE M HAaCEKOMBIE, KOTOPbIE COJEPKaT B CBOMX
OpraHax W WX 4YacTsAX WM BbIPaOATHIBAIOT SIIOBUThIE W TOKCHYHBIC BEILIECTBA, CIIOCOOHBIC HApYyIIATh
pa3IMyYHbIe MPOLECCHI )KU3HESSTEIFHOCTH OpraHi3Ma YelloBeKa, padoTy HEPBHOM, CepIeYHO-COCYIUCTOH,
MUIIEBAPUTENLHON CUCTEM, BBI3BIBAThH AJUIEPTUUECKUE PEAKIUH, TPUBOANTD K oTpaBiieHusM [8]. OTpaBieHue
SJOBUTBIMH PACTEHHSIMH MOXKET HAaHECTH ymiepd IOMAallHUM WU CEeNbCKOXO3SHCTBEHHBIM JKUBOTHBIM,
NPOSBIISISACH B BUJIE Ma/1eKa CKOTa, MOTEPH NIPUBECA U MPOAYKTUBHOCTH.

K pacrenusiM peruoHa, o0JagaroliuM SITOBUTHIMUA CBOWCTBAMH, OTHOCSTCS: Bosube Jibiko (Daphne
mezereum L.), ropuuset (agonuc) (Adonis vernalis), motuk simoButhid (Ranunculus sceleratus L.), macnen
crnanko-ropekuii (Solanum dulcamara L.), GonuronoB msitHucThii (kpamuateiid) (Conium maculatum L.).
TOKCHUHBIMHU | SITIOBUTHIMU SIBJISIIOTCS OeianonHa (Atropa Belladona L.), 6enena uepnast (Hyoscyamus niger
L.), nypman obbikHOBeHHBIN (Datura stramonium L.), xonormist oOsikHOBeHHas (Cannabis sativa L.), Bce
npejicTaBuTeH cemeiicta mosovaiHbix. (Euphorbia lathyris L., Euphorbia waldsteinii Gzern) u ap. Kpome
TOrO, B IpeAenax o0JIACTH BCTPEYAIOTCS TOKCHYHBIC M SJOBUTHIE TpHObI: OnenHas moranka (Amanita
phalloides), myxomop (A. muscaria), ctpodok obbikHOBeHHBIH (Gyromitra esculenta) u ap. Kak mpasuio,
OTpaBIeHUs TPHOAMH, AJUIEPTHH, CBSI3aHHBIE C IIBETEHHEM PACTEHUI HA TEPPUTOPUH PETUOHA, OTMEYAIOTCS B
TerIblil nepron roaa [8].

Cpenn HACEKOMBIX STIOBUTHIMH CBOWCTBaMH 00JIa1al0T mepernoHyarokpauibie: ocel (Vespula vulgaris),
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mmvemn  (Bombus lapidaries), memonocmas muema (Apis mellifera L.), mepmmm (Vespa cpabro);
KECTKOKphUIble: pomel  Maek (Melo€), mmanckux wmymex (Lytta), wmapeisaukos (Mylabpis),
MOJTY>KECTKOKpBUIBIC: Kiombl (Heteroptera). SImoBuThie mpeacTaBUTENH HMEIOTCS CPEIN ABYKPBLIBIX — CIICITHA
(Tabanidae), momiku (Simuliidae). OHu akTHBHO HAMAAIOT HA YEIOBEKA M JOMAIIHUX )KUBOTHBIX, HX YKYCHI
JIOBOJIHO OOJIC3HEHHBI.

HecMmoTtps Ha TO, 4TO Cpeld MECTHOTO HACCIICHHUS TSDKEJIbIC CITydyau HapYIICHUH COCTOSIHUSI 3I0POBbS,
BBI3BaHHBIC KOHTAKTOM C SJIOBUTBIMHU ITPEJICTABUTENSIME (IIOPBI M (PayHBI, pEIKH, HE BBISBICH CYIECTBEHHBIN
BpeJl XO3IHUCTBEHHOH NEATEIBHOCTH, TEM HE MEHEE, OHHU MPEICTABISIOT MOTCHIUAIbHBINA (DAKTOp pHCKa H
OKa3bIBAIOT JTMMHUTHPYIOIIEE BIHSIHUE HA KOMPOPTHOCTH PUPOTHON CPEJIBI.

Psin pacrteHmii, )KMBOTHBIX M HAaCCKOMBIX OTHOCHUTCS K CEIIbCKOXO3SIMCTBEHHBIM BpemuTensM. K
BPEIHBIM PACTCHUSIM, B MIEPBYIO OYEPEIlb, OTHOCSATCS COPHBIC TPaBbl, KOTOPHIC TIOJABIISIOT POCT M Pa3BUTHE
CEJbCKOXO3SIMCTBEHHBIX KYJIbTYP, CHWXKAIOT ypoxail u ero kadectBo. KpoMe Toro, K 3ToH KaTeropuu
OTHOCSTCSI TPaBbl U KYCTapHHKH, MPUHOCSIIME MEXaHUYECKHE MOBPESKACHHS JKUBOTHBIM, YXYIIAOIINC
Ka4ecTBO MOJIOKA, Msica M mIepcTH — ocoT (Sonchus), momouait (Euphorbia), maps 6emas (Chenopddium
album), meIpeit monm3yuuit (Agropyron repens) u mp. [7].

B rpynmy BpemHBIX KHBOTHBIX BKIIFOUCHBI: TPBI3YHBI — cepas Kpbica (mactok) (Rattus norvegicus),
o0bIkHOBeHHBIH xoMsiK (C. cricetus), pasmuurble Buabl oeBok U Meimiei (M. arvalis, M. oeconomus, M.
Stenocranius, M. Minutus, Apodemus uralensis, Sicista subtilis), 3aitiieo6pasnbie — 3as1 6emsik 1 pycak (Lepus
timidus, L. europaeus). Mx oTpumnaTteabHOe BO3ACHCTBUE MPOSIBISETCS B IOBPEXKICHUH KOPHEH, TPOPOCTKOB,
CeMSIH KYJBbTYPHBIX PAacTCHH, KOPbl M CTBOJIOB TUIOJIOBBIX JICPEBHEB, BBHITANTHIBAHUK ITOCEBOB, BBICIAHUM
LCHHBIX KOpMOB. Kpome TOro, OHHM MOENAIOT M 3arpsi3HSAIOT KOpMa, MOPTAT HOCTPOMKH, a TAKKE SBIISFOTCS
HCTOYHUKAMH U TIEPCHOCUMKAMHU Psiia O0JIE3HEH CeNTbCKOXO03SHCTBEHHBIX JKUBOTHBIX. HEKOTOPBIE JKUBOTHBIC
MOTYT HalaJaTh Ha CEeIbCKOXO3SHCTBEHHBIH CKOT M MTHIy — cepast kpeica (mactok) (Rattus norvegicus),
oObikHOBeHHas Jtacka (Mustela nivalis), cepsiit (0ObikHOBeHHBIH) BoJk (Canis lupus), oObIKHOBEHHAs JHca
(Vulpes vulpes), cremnast snmca wim kopcak (Vulpes corsac). M3 apyrux BHIOB MIICKOIHMTAOUIHX,
OKa3bIBAIOIIMX HEraTHBHOE BIHMSHUE U yHIepO CEIbCKOXO3SHICTBEHHOMY MPOU3BOACTBY OOJACTH, CIEIyeT
Ha3BaTh JMKUX KabaHOB, KOMBITHBIX — cubupckas kocyis (Capreolus pygargus), caiiraku (Saiga tatarica),
apeajbl KOTOPBIX MOTYT I€PECceKaTh CEIbCKOXO3SHCTBeHHBbIE Yrojbsi. VX HeratMBHOE BO3JeiCTBIE
MPOSIBIISIETCS B BHITANTHIBAHUN M TIOBPEKICHUH TOCCBOB.

Haubonbimii ypoH cenbcKOMY XO3SHCTBY 00JaCTH OKa3bIBAIOT HaceKoMble-Bpeautenu. K Hanbonee
pacipOCTPpaHEHHBIM ~CEJIbCKOXO35ICTBEHHBIM HACEKOMBIM-BPEAMUTESIM OTHOCSATCS: HMTAJIBSHCKUN TIPYC
(Calliptamus italicus), kpecroBas koOsiIKa (Arcyptera microptera), cepast 3epHoBasi coBka (Apamea anceps),
xne6ubie Onomku (Phyllotreta vittula), s6imonesas mosie (Hyponomeuta malinella), koipuatsiii ¥ HemapHbIH
menkomnpsin (Lymantria dispar), nmucroBeptka (Tortricidae), konopanckuii sxxyk (Leptinotarsa decemlineata) u
ap. [7]. Tlpu maccoBOM pa3MHOXCHHH HACEKOMBIC-BPEIUTEIN CIOCOOHBI YHHUUYTOXATh 3HAYMTEIILHBIC
TUTOMIA I TIOCEBOB, YTO MPUHOCHUT CYIIIECTBEHHBIC H3JICPIKKU CEILCKOMY XO3SICTBY. Psi/l HACEKOMBIX CITY)KUT
MEPEHOCYMKAMHU OMACHBIX 3a00JICBAHMH JOMAIHUX M CEIbCKOXO3SHCTBEHHBIX KHBOTHBIX (YyMa CBUHEH,
WHQEKIMOHHAS aHeMus Jomaaed u np.). [Ipu ONarompusITHOM COYETAHWH YCIOBHUH JUIsl Pa3BUTHS W
Pa3MHOXEHUSI HACEKOMBIX-BPEIUTENICH CTAHOBHUTCS HEBO3MOXHBIM MpeObIBaHME CKOTA Ha MacTOMINax, B
OT/ICJIBHBIX CITy4asX OHM MOTYT BBI3BaTh OTEPIO MPUBECA M MPOAYKTHBHOCTH KUBOTHBIX.

B mpenenax CKO ckiaapIBaeTCs ONPEACIIEHHOE COUYETAHHE NPUPOAHO-IAHAMAGTHBIX YCIOBHUH,
CIOCOOCTBYOIMX BO3ZHMKHOBEHHIO psijia TIPHPOIHO-0YArOBbIX 00JIE3HEH, CYIIECTBOBAHUIO MTOTEHIIMAILHOTO
pucka 3aboyieBaHUsI MMHU HaceneHus. s pernoHa k HamOolsiee aKTyalbHBIM B OSIHIEMUOJIOTHYECKOM
OTHOIIICHUU OTHOCSATCS ClIeytoline 3a00eBaHus MPUPOTHO-0YaroBOro Xapakrepa: KICHICBOH dHIe(anT,
KJICILIEBO CHITHOM TH(] (PUKKETCHO3), KieleBoil 6oppennos (6one3ns Jlaiima), TynspeMusi, reMopparuieckas
nuxopaaka ¢ nodeunsiM cuHapomom (IJITIC), menTocnupos, omucTopxo3, OCIIEHCTBO, CHOMPCKas s3Ba,
opymemnes u ap. [6, 10]. Amamu3 smumemuonorndeckoi curyanmd B CKO 1o TpupoaHO-0YaroBBHIM
HO30JIOTHSIM B CBSI3U C JIAHAIAQTHO-TeOrpaduuecKMMI OCOOCHHOCTSIMUA TEPPUTOPUU MPOBEJICH aBTOPOM B
MpeaniecTByoliei padore [5].
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Tem cambIM, OMOTHYECKUH KOMIIOHEHT JIaHAMIA(TOB B psAAE CIlydyacB MOXKET BBICTYNATh OJHUM M3
HCTOYHHUKOB MOTCHIIHAJIBHOTO PHCKA 3/I0POBBIO HACEICHHS M JIMMHTHPYIOIIUM (aKTOpPOM KOM(OPTHOCTH
MPUPOAHON Cpenbl AJsl MPOKUBAHUS U XO3SIMCTBEHHOM NesiTeIbHOCTU. M3yueHne MexaHusMa BO3JICHCTBUS
na"ImadTHO-OMOTHUECKOrO (aKTopa Ha JKU3HEAESTEIbHOCTh 4EJIOBEKAa, ONpElEeIEHHE €ro pojid B
(OpMHPOBaHUH 3M0POBBS, CTENEHW MOTEHIMANBHOIO pHCKa TpeOyeT MpOBeNeHHS IeTaJbHBIX MEIHKO-
reorpauyecKux UCCIICAOBAHUH.

IlnaHupoBaHuE OCBOEHUS TEPPUTOPUN, OpraHU3alusg TeX WIM HWHBIX BHJOB XO3SHCTBEHHOM
JESITETBHOCTH JIOJDKHO OCYIIECTBIISITRCSI HE TOJBKO C YYETOM MPHUPOAHOTO IOTEHIHala KOPEHHBIX
naHAdTOB, HO M HM3YYCHUS SNUAEMUOJIOIMYECKOH CHUTYallMM, CBS3aHHOH C INOTEHIMAJIbHBIM PUCKOM
3a00JI€BaHUSl HACEIICHHUs] MPHUPOAHO-OYATOBBIMU OONE3HSIMHM, a TaKKe OLEHKOH CTENeHH OIMAaCHOCTH,
BO3MOXHBIX HETaTUBHBIX MOCIEACTBUH M yiiepba, KOTOpble MOTYT OBITh BBI3BAHBI HEOJIArOMPHUSITHBIMU
CBOMCTBaMH, TIOBEJICHIEM U KXU3HEACATEIHHOCTHIO TpeJCTaBuTENe MecTHOU (hiopsl U ¢aynbl. Kommekc
Oouornyeckux (pakTopoB, HapsAy C OPYTUMH KOMIIOHEHTaMH MPUPOAHOW CpeIbl, NOJDKEH SIBISATHCS
HEOTHEMJIEMOM YacTbIO HMCCIEJOBAHUM M OLEHKH KOM(OPTHOCTH JNaHAMA(TOB AN KUIHEAESITEIbHOCTH
HaCEJICHHUS.
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NHKEHEPHO-9KOJIOI'MYECKUE U3bICKAHUSA HA YYACTKE CTPOUTEJIBCTBA
MHOTI'O®YHKINOHAJIBHOI'O KOMIIVIEKCA B T'. TOMCKE
J.E. Munuwnuxos

Hayunvnii pyxosooumens 3.H. Keacnukosa
Hayuonanvuwiii uccnedosamenvcxuii Tomckuii 2cocyoapecmeenusiii ynusepcumem, 2. Tomck, Poccus

Annomayus. IlpoBeieHa O1leHKa COBPEMEHHOT'0 HKOJIOTMUECKOTO COCTOSTHUS HA YYaCTKE CTPOUTENHCTBA
MHOTO(YHKIIMOHAJILHOTO KOMIUIEKCa B I'. TOMCKe, B TOM YHCJIE HCCIICIOBAHWE W OLICHKA PagHallMOHHON
00CTaHOBKH, a TaK)Ke UCCIIEIOBAHNE U OIICHKA XUMHUYECKOT'O 3arpsI3HCHUS TTOYB Ha YIaCTKE.

Knrouesvie cosa: 3KOCUCTEMBI, XUMUUECKOE 3arpsi3HEHHE, pauallioHHas 00CTaHOBKA
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ENGINEERING AND ENVIRONMENTAL SURVEYS ON THE CONSTRUCTION SITE
OF AMULTIFUNCTIONAL COMPLEX IN TOMSK

D.E. Milishnikov
Research supervisor Z. N. Kvasnikova
National research Tomsk state University, Tomsk, Russia

Abstract. An assessment of the current environmental condition at the construction site of a
multifunctional complex in Tomsk was carried out, including a study and assessment of the radiation situation,
as well as a study and assessment of chemical soil contamination at the site.

Keywords: ecosystems, chemical pollution, radiation situation

Lesnpr0 MHKEHEPHO-IKOJOTMYECKUX M3bICKAHUN HA YYaCTKE CTPOUTENIBCTBA MHOTO(YHKIHMOHAIEHOTO
KOMIUIeKca B T. TOMCKe SIBISIETCS OLICHKa COBPEMEHHOTO COCTOSIHHS M MPOTHO3a BO3MOXKHBIX W3MEHEHUH
OKpY’KaroIeil MpUpOJHON Cpenpl MO BIUSHUEM aHTPOIIOTCHHOM HArpy3KH, B TOM YHCIIE HCCIIEIOBAHUE U
OLIEHKa paJuallMOHHOM 0OCTaHOBKH, a TAaKXKe HCCIIEIOBAHUE U OLIEHKA XMMHUYECKOTO 3arps3HEHHs MOYB Ha
yaactke [1].

Jist HoCTHKEHUs! TOCTaBJICHHBIX 1ieJIeil ObUIH MOCTABJICHBI CIEAYIOMINE 3a1a4H:

- MPOBECTU JKOJOTUYECKYIO OIECHKY COCTOSHHS TEPPUTOPHU C TO3UIMK BO3MOXKHOTO pa3MEIleHHsI
HOBBIX OOBEKTOB;

- JaTh TpEeABAPUTENbHBINA POTHO3 BO3MOKHBIX M3MEHEHHH OKPYXKAIOIIEeH cpelbl 1 ee KOMIOHEHTOB
MPU peann3alui HaMeyaeMon AeITeIbHOCTH.

OOBexT nccnenoBanus - «MHOropyHKIMOHAIBHBIN KOMILIEKC 1o afpecy: I. Tomck, yn. I'eprena, 14-
16».

B agMuHHCTpaTMBHOM OTHOIIEHHH YYaCTOK M3BICKAHNHN PACIIONIOKEH B LIEHTPAIBHOM 4acTh I. ToMcka
(pucynok 1).

Pucynox 1 — I[Tnomaaka HHKEHEPHO-IKOJIOTHIECKUX U3BICKAHUN

OO0cnenoBanHas IUIONIAKA pacnoyoxeHa no yia. ['epiiena, 14-16 B r. Tomcke. [Inomanka cioxena ¢
MTOBEPXHOCTH HACBHIIMHBIMHU CYTJIMHKAMHU MATKOIUTACTUYHOW KOHCHUCTEHIIMU C BKJIIOUYEHUSMH CTPOUTEIHHOTO
Mycopa 10 20% u ruezgamMu MouBbl . MOITHOCTB HACKIMMHBIX TPpYHTOB OT 0,8 10 3,1 M, TpYHT ciexaBmuiics, ¢
JaBHOCTBIO OTchImku Oosee 10 ser. Hmke 3aieraroT cymecw IIACTHYHON KOHCHUCTEHIIMH , KOTOpBIE Ha
riryoune 4,4-5,4 M niepexoiaT B TeKydee cocTosHue. Tekyune cynecu Ha riyoune 9,7-12,2 M MoACTUIAI0TCS
TSDKENBIMU CYTJIMHKaMH MSATKOIUIACTUYHOM KOHCUCTEHIIMH, MOIIIHOCTh KOTOPBIX OT 1,9 no 6,7 M. CyrnuHku
Ha rayoune 14,1-16,5 M moacTWIalOTCS TECKAMH MEJIKHMH BOJOHACHIIIEHHBIMUA CPEAHEH IUIOTHOCTH,
MomHOCTh cinosi 4,4-4,9 M. B ocHOoBaHMM HM3y4eHHOH 4acTH paspes3a, HauuHasi ¢ rayOouHbl 18,8-19,6 M,
3aJIeTal0T AITIOBUAIBHBIC CYTITUHKH ITOTYyTBEPA0N KOHCUCTEHITUH, MPOMICHHAS] MOIITHOCTE ¢i1os 5,4-6,2 M [2].

Bo/OHOCHBIIT TOPH30HT Teppackl BCKPHIT BCEMH DPa3BEOYHBIMHM CKBaXHHAMH, TIYOHHA YPOBHS
IPYHTOBBIX BOJl ycTaHaBiuBaeTcst Ha 1,7-2,1 M oT moBepxHocTH (Ha mepuoa despaib-mapt 2015 roga). B
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TIEPUOIBI TAsTHUS CHETa U JIeTPalallid Ce30HHON MEP3JIOTH YPOBEHD IPYHTOBBIX BOJ MOXKET TIOJHUMATELCS Ha
0,5-0,8 M. BogoBmemaroniuMu IrpyHTaMid BOJIOHOCHOTO TOPHU30HTA TEPPAChl SIBJIIOTCS CYNMECH M MEJIKUE
MECKH, pa3leiCHHbIC MPOCIOEM TSDKENbIX CYrTUHKOB. CyMMapHasi MOIIHOCTh YKa3aHHBIX TPYHTOB paBHA
16,9-17,7 m (B cpemrem 17,3 M) Tipu cpeiHel MOIHOCTH cyreceit 9,2 M, meckoB —4,7 M, a CYTJIMHKOB — 3,4 M.

TeppuTopuss M3BICKAHHM C TOBEPXHOCTH HapyIlleHa, OTCHIIAHA HACBHIIHBIM TPyHTOM. JlpeBecHas
pacTUTENBHOCTD B pallOHE U3BICKAHUM MTPENICTABIICHA OTACIBHO CTOSIIIMME TOMOSIMU, KycTapHUKOM. Pa3Buta
WHTEHCHUBHO TPaBsSHAS PACTUTCIHLHOCTD.

CoBpeMeHHOE 3KO0JIOTHYECKOE COCTOsiIHMe TMo4B. [IpakTuuecku BcsS TEppuUTOpUS TOpojJa
MpencTaBiIsieT co0oi acarbTHPOBAHHBIE W 3aCTPOSHHBIE YYaCTKH WIIM, Ha OCTaBIIMXCS OTKPBITBIX MECTaX,
AHTPOTIOTCHHBIC MOJIU(MUKAIIUU TOYB. Y CTOMYUBOCTh TMOYBBI M TPYHTOB K aHTPOIIOTCHHOMY BO3JICHCTBUIO
CBsI3aHA C UX CIIOCOOHOCTHIO K caMOOYHIIeHHI0. CKOPOCTh TaKOTO MPOIECcca 3aBUCUT, TJIAaBHBIM 00pa3oM, OT
TEMITEpPaTyphl ¥ KOHIIEHTPAIUN KUCIOPOAA B TIOYBEHHOM PacTBOE.

Tsxenble MeTauibl OTHOCATCS HE TOJIBKO K 3arps3HSIONIMM BEIIECTBaM, HO M K TMPUPOIHBIM
MUKPOKOMITOHEHTaM TI0YB, COJIEp’KaHHE KOTOPBHIX OOYCIIOBICHO MEXaHHMUYECKUM M XUMHYECKHM COCTaBOM
MTOYBOOOPA3YIONIUX MTOPOJT M XapaKTePOM MOYBOOOPa30BATENEHBIX TIPOIIECCOB.

[Moctynaromue u3 atMochepbl METAJUIBI B TOW WIIM MHOM CTENCHU (PUKCUPYIOTCS No4uBOi. OCHOBHYIO
pONIb B 3aKpEIUIEHWH METAUIOB B IOYBE WIPAIOT OPraHUYECKOE BEIIECTBO, TIIMHUCTBIE MHUHEPAIbl U
TUAPOOKCHUJIBI KeJie3a U MapraHiia.

[Ipu pocte pH nmpouHOCTH COENMHEHMH TSHKEIBIX METAJUIOB C ITOYBEHHBIMI KOMIIOHEHTAMH BO3pPACTAaeT.
B nenom nogaep:kuBaercs ps ancopOIyH: CBUHEI > MEJb > IIMHK > KaJIMUH.

CBuHeIl, KaAMUI U HEKOTOPBIC JAPYTUe TSHKEIbIe METAJIbI XOPOIIO COPOUPYIOTCS B BEPXHHUX CIIOSX
(TONIUHOW HECKOIBKO CAHTUMETPOB) MEPETHONHO-aKKYMYJISITHBHOTO (TYMYCOBOTO) TOPH30HTAa Pa3TUIHBIX
THUIIOB TIOYB CYTJIMHUCTOIO COCTaBa. Murpaius ux 1o mpo(uiIro ¥ BRIHOC 3a HPE/eIibl IOYBSHHOTO POQUIIS
He3HauuTeabHbl. OTHAKO B MOYBAX JIETKOT'O COCTaBa, KMCIBIX M O0CTHEHHBIX TYMYCOM, TIPOIIECCHI MUTPAIIUU
9THUX IIEMEHTOB yCHIMBArOTCs. L{HHK 1 Meh MEHee TOKCUYHBI, HO 00Jiee ITOABIKHBL, YeM CBUHEI] U KaMUA.
MurpaioHHy CIIOCOOHOCTD 3JIEMEHTOB YMEHBIIIAET MOBBIIICHHOE COJIEPKaHUE OPTraHMYECKOrO BEIIEeCTBA
U yTSDKEIIEHUE TPaHyJIIOMETPUIECKOTro CocTaBa moys [3].

J11s onipe/iesieHus CTEIICHHU 3arpsI3HEHHMsI TIOYB y4acTKa U3bICKaHMM ObLITH 0TOOPaHbI IIPOOBI U BHIMOJHEH
XUMHUYCCKUN aHanu3. XMMHUYECKHIM aHaau3 Mpo0 IMOYB BhIMOIHEH oTaeiaoM Tomckoit CUI'OKuA OI'BY
«O6nkommpupoaay (tabmuma 1).

Tabnuna 1 — XuMuueckuii aHajan3 o4s

dakTHYeCKOe 3HAYCHUE MTOKA3aTeN sl ¢ MPUITUCAHHOM
HanMeHOBAHIE MOTPEIIHOCTHI0 METOJTUKU U3MEPEHUH TJIK
[OKa3aTelIst CxBaxxuna Ne 2, [Tpo6Hast momiamka Ne 1, T'H2.1.7.2041-06
riryouna 0,0-0,3m (2015) | riry6una 0,0-0,3m (2019)

Ph coneBoii BeITSIKKH 7,1 £0,1 79 +0,1 -
Huax 88,0 + 30,6 52,0+ 16 23,0
Menn 20,7 £3,24 8,8+2,6 3,0

Kanmuit 0,90+ 0,36 <0,05 1,0
CBuHen 17,0+4,1 2,05 +£0,62 32,0
Huxkens 10,0 2,3 <1,0 4.0
Mapraneir 115,0+21,3 - 1500
MbInibsx 3,43 +£0,46 0,27+ 0,08 2,0
PryTh 0,20 £ 0,06 <0,005 2,1
Keneso 23000 £ 4600 - -
HedrenpoxykTsl 33,3+15,0 558 +£ 140 1000 (OK)
Opraanueckoe ) 6.6% )
BEILIECTBO
bens(a)mupen - 0,41 +£0,11 0,02
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[TomydyeHHBIC KOHIIEHTPAITMN XHMHYECKUX BEmIecTB B mouBax mpebimaroT [TJIK mo muaky (3,7 [1IK),
menu (6,6 II1AK), ceunamy (2,8 IIAK), mukemo (2,5 IIJIK), mapranmy (1,93 I1JK), cormacao I'DCH
2.1.7.041- 06.

Pacuer cymmapHOro nokasarens 3arpsA3HeHHUS:

Zc = Zn3,7+Cu6,6+Ni2,5+As1,7+CH1220-(5-1) = 30,5;

T.€. CyMMapHBIN MoKa3aTelNb 3arps3Henus cocrasmser 30,5.

Takum obpazom, cormacHo CanlluH 2.1.7.1287-03, rpyHTH y4acTKa M3BICKAaHHN IO COJEPKAHHIO
3arpsI3HAIONIMX BEIECTB COOTBETCTBYIOT «OMACHOMY» YPOBHIO 3arpsi3HEHHs MouB. B cooTBETCTBHM € 3TUM
PEKOMEHY€eTCs] OTPaHNUEHHOE HCTIOIb30BAHNE IPYHTOB 10/ OTCHINKH BBIEMOK M KOTJIOBAHOB C NIEPEKPHITHEM
CJIOEM YUCTOro rpyHTa HEe MeHee 0,5 M [6].

[IpeBbillleHNe  MPEAENbHO-AONMYCTUMBIX  KOHLEHTpAlMi  3arpsi3HSIOIIMX — BEIIECTB  CBSA3AHO
PAcIIONIOKECHUEM B HEMOCPEICTBEHHOW OJIM30CTH aBTOMOOWJIBHBIX IOPOI C WHTEHCHBHBIM IBIKCHHEM
aBTOTPAHCIIOPTA U HU3KOH MPOIMYCKHON CIIOCOOHOCTHIO yiull — yi. ['epuena u yi. bexunckoro.

Jls1sl OLIEHKH CaHWTapHO-3IUAEMHUOIOIMYECKOTO COCTOSIHUS TEPPUTOPUM M3bICKAaHWN Obula 0TOOpaHa
1po0a MOYBHI U BEIIIOJIHEH OAKTEPUOIOTHYECKUN U TApa3UTOIOINIECKUN aHAIN3.

UccnenoBanne mpoO NOYB Ha OAaKTEPHONOTHYECKUH M MApa3sUTOIOTWYECKUN aHalu3 BBIIOJIHEH
WCIIBITATENbHBIM JTabopaTopHbM HeHTpoM DOBY3 «lleHTp rurneHs! U 3MuaeMHoIorue B TOMCKOM 001acTmy.
PC3y.HI>TaT aHaJIM3a MapasuToJIOIrM4€CKuX I/ICCJICI[OBaHI/Iﬁ HC IIOKa3aJl HaJIM4Yus AWl U JTHYUHOK I'CJIbMHUHTOB,
XKHU3HECIIOCOOHBIX LUCT KUIIEYHBIX MAaTOTCHHBIX MPOCTeHIMX. bakrepronorunyeckue uccieloBaHus Mpoo
no4B He nokasanu npesbinieHus [IJIK mo comepkaHuio TaKTO30M0I0KATEIBHON MAJOYKU U 3HTEPOKOKKOB,
naToreHHoH MUKpoQIopsl. [1o cTerneHn SMuAeMHUUECKON OMTACHOCTH IPYHTHI YUaCTKa MU3BICKAaHUKA OTHOCSTCS
K KaTeropuH «JucThIe», B cooTBeTcTBHH ¢ CanlluH 2.1.7.1287-03.

OueHka paauanoHHO 00CTAHOBKU TEPPUTOPHH U3bICKaHui. B nienom, 1uia repputopun ToMckoit
00JIaCTH XapaKTEPHO OTCYTCTBHE CILIOLIHOTO IUIOLIAJHOTO PaJMOaKTUBHOTO 3arps3HEHMs. EcTecTBeHHBIH
ramMma-(hoH HEBBICOK M BapbupyeT B mpenenax 8,3-11,8 mkP/4. Pagmanmonnas oOGcrtanoBka B Tomckoi
00JIacTH 3a TIOCJIeIHEE BpeMsI CYIIECTBEHHO HE N3MEHUIIACh, OCTACTCS YIOBICTBOPUTEIBHOMN U CTAOUIBHOM.

s BBISIBJICHUS! BO3MOKHBIX PaJUAllMOHHBIX aHOMAIMK Ha TEPPUTOPHUU HM3BICKAHWH BBITOJHSIACH
raMMa-cheMka ¢ ucrnonb3oBanueM jo3uMerpa «QUANTUMY, «/Ipo3a». U3MepeHus mpoBOJMITUCH Ha BHICOTE
0,1 M ot moBepxHoctu 3emud. OrmpeneneHne MOIIHOCTH JKBUBAJICHTHON O3Bl TamMMa-H3TydeHUs
MPOBOJMIIOCH B KOHTPOJIBHBIX TOYKaX Ha YYacTKE W3BICKaHUM, MCXOIS M3 KOJIMYECTBAa 5 TOYEK HAa OAHY
IUIOILAJKY.

Tabnuma 2 — 3HaueHust MOIITHOCTH YKBUBAIEHTHOU 710361 (MO/]) B KOHTPOIBHBIX TOYKAX

Cpennee MO/] BHEIIHETO
KontponbHas Touka
raMMa-u3jy4deHus, MK3B/4
Touxa 1 0,13
Touxa 2 0,11
Touxka 3 0,12
Touxa 4 0,14
Touka 5 0,12
Touxka 6 0,12
Touxa 7 0,12
Touka 8 0,14
Touxka 9 0,14
Touxa 10 0,10
CpenHee 3HaueHUE 0,12

3HaueHus] MOITHOCTH 3KBHBaJeHTHON m03b1 (MO]l) ramMma-m3nydeHusl Ha y4acTKe B KOHTPOIBHBIX
Toukax BapeupyroT o1 0,10 110 0,14 MK3B/u, cpennee apudmeTnueckoe 3Hauenue MDJ] raMma-u3JyueHns Ha
yuactke cocraisier 0,12 Mx3p/u (Tabnuua 2).
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Ompenenenre 00beMHON aKTUBHOCTH panoHa (OA pamoHa) B ITOYBE MMPOBOIUTCS C TICITBIO OTIPEICTICHUS
MOTEHIIMAIBHON paJOHOONACHOCTH Y4YacTKa TEPPUTOPUHU MoAJiexaliend 3acTpoike. M3mepeHue MIoTHOCTU
MOTOKA pajioHa Ha TEPPUTOPHMHM M3BICKAHMII B KOHTPOJBHBIX TOYKaxX BapbupyeT oT 3 j0 13 mbk\(m%c).
Cornacno CIT 2.6.1.2612-10, npy 3Ha4eHUSIX INIOTHOCTH MOTOKA pagoHa 10 80 MBK\(M2C) CHCTEMBI 3alUTHI
30aHMs OT MOBBIMICHHBIX TaMMa-U3Iy4eHUs] U pagoHa He TpeOytotcs [5]. [Ipu mpoBeaeHUN raMma-chbeMKH
WCTOYHUKH HWOHU3UPYIOMIETO W3JIYYCHUS W YYaCTKM C TIOBBINICHHBIMH YypPOBHSAMHM ramma-(oHa Ha
o0ciemyeMoil TeppuTOpUHN He 0OHAPYKEHBI.

['amMa-ciekTpoMeTpu4ecKuii aHaIN3 TO3BOJISIET ONPEAETUTh YPOBEHb COJIEPKAaHUS PaJUOHYKINIOB B
MIOYBAX, C IENIbI0 OTPEICTICHUS KauecTBa IT0YB U CTETIEHN X 0€30MacHOCTH I YeloBeka. B ogHO# n3 Todek
3amepa MD/] Obuta oToOpana mpoba mouBkl (Tabnuna 3, Tadiuna 4).

AHanu3 mouBbl Ha paauoHYKIHAbl BbimonHeHbl DPI'BY «Cranmmeir Arpoxumudeckoil Ciry:KObI
«Tomckasy.

Tabmuua 3 — AHanu3 npod TpyHTa Ha PaTuOHYKIUIBI

®dakTHUecKoe 3HaYCHUE TTOKA3aTes
CxBakuHa Ne 3, riry6una 0,0-0,3 M

HanmeHnoBanue nokasareiis
coJlep)KaHue paHOHYKInAa, bK/Kr [LIOTHOCTD i?ggf;?el{m (I13),

Y nenpHas aKTUBHOCTB!

Hesust —137 34+1,7 0,03

Kammsa —40 341 +£90 3,3

Topus-232 159+5,5 0,15

Pamus —226 22,6 6,1 0,22
VY nenbHas a3QpexTUBHASL 739

aktuBHOCTh EPH '

Tabnuua 4 — Pe3ynbTaTel HCIIBITAHUN aKTUBHOCTH PaIMOHYKITUIOB B TPYHTE

AKTHBHOCTH PaJIMOHYKIIUIOB, BK/KT

Panuonyxnun
[Ipo6nast miomranka Nel. rimyouna 0,0-0,3 m
Kamus — 40 300 + 48
Panusa — 226 20+5
Topus — 232 5+1
A,p¢ + morpemHocTs* 59

* Aspq BEIUUCIeHa TI0 popmyiie mynkta 3.2.1 CanlluH 2.6.1.2800-10

B cootBerctBuu ¢ TpeboBanusamu Canllun 2.6.1.2523-09 uccnenoBanHslii 00pa3zel rpyHTa IO YPOBHIO
ylenbHOU (P GeKTHBHON akTUBHOCTH Ad(d. ecrectBeHHbIX paanonykinaoB (EPH) otHocures k 1 kmaccy
onacHocTH (A3¢pd.<370 br/kr) [4]. ConepkaHue TEXHOTCHHOTO PaAMOHYKIHIa Le3usi-137 B ucciemyemMom
IPyHTE COOTBETCTBYET I rpymme sKonoro-rokcukonorndeckoi onenku (I13<1 Ku/km?).

CormnacHo KpUTEpHAM DPaJUallMOHHONW OE30MacHOCTH HCIBITYEMOr0o MaTepHaia Mo KiIacCH(pHUKauu
MHUHEPAIFHOTO CHIPBS U MAaTepHAaJIOB, COIEPKAIINX MPUPOJHBIE PATHOHYKIHIbI, 00palIeHne ¢ MUHEPAIbHBIM
CBIpBEM U MaTepuaiiamu | Kiacca B MPOM3BOJCTBEHHBIX YCIOBHSIX OCYIIECTBIISIETCS 0€3 OrpaHUYEHUH 110
panuanoHHOMY (akTopy.

Ouenka aTMocgepHOro Bo3yXa paiioHa M3bICKaHUI. XapaKTepUCTHKA COCTOSHUS aTMOC(EPHOTo
BO3yXa B paliOHE W3BICKAHWN BBHIIOJIHEHA HA OCHOBAHWM CHPAaBKH O (DOHOBBIX KOHIIEHTPAIUIX
3arpsi3Hstonmx BemecTB mnpeactaBieHHod DIBY Tomckum HIMC — dummanom OI'BY «3ananHo-
Cubupckoe YI' MCy.

B cooTtBercTBUM ¢ mpeAcTaBieHHBIMH (DOHOBBIMH KOHLECHTPALMSMH 3arpsi3HSIOMNIMX BELIECTB B
atMocepHOM BO3TyXe paiioHa n3bickanmii npesbimenns [1/IK 3arps3uasionux BemecTB He BEISIBICHO.
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Takum o00pa3oM, NpOBEIEHHBIE WHXEHEPHO-IKOJIOTMYECKHE MCCIENOBaHUS IIOKa3alM, YTO II0
XMMUYECKOMY 3arpsi3HCHUIO U COJCPKAHUIO TSDKENBIX METAUIOB IOYBBI M IPYHTHI y4acTKa MCCJIEIOBaHUS
COOTBETCTBYIOT «OIACHOMY» YPOBHIO 3arps3HEHHA. B COOTBETCTBUM C 3TUM PEKOMEHIYETCsl OTpaHMYEHHOE
HCIOJIb30BaHUE IPYHTOB IIOJ OTCHIIKH BBIEMOK M KOTJIOBAHOB C IIEPEKPHITUEM CJIOEM YHCTOI'O I'PyHTa He
menee 0,5 M. MccrnenoBanne npoO moyB Ha OAKTEPHOIOTHUECKUIA M Mapa3uTOJOTHYECKUH aHalIn3 MoKa3al,
YTO MO CTENEHH SMUAEMUYECKON OMACHOCTH IPYHTHI Y4aCcTKa U3BICKAHUI OTHOCATCS K KaTETOPUU «UUCTHIED.
Pagnanmonnas o6cTaHOBKa OCTaEéTCA yIOBIETBOPUTEILHON U CTAOMITBHOM.
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T'YC -TEXHOJIOTUU B PA3BUTHH IKOJIOI O-ITIPOCBETUTEJIBCKOM
JAEATEJBHOCTH HA ITIPUMEPE TUT'MPEKCKOI'O 3AIIOBE/JTHUKA

V.C. Momoesunosa
Anmatickutl 2ocyoapcmeeHusili yuusepcumem, 2. bapuayn, Poccus

Annomayus. B cratbe naH mnpumep wucnonb3oBanus Web-TMC s pa3BuTusi  9KOJOrO-
MTPOCBETUTENLCKOM IeATEIIbHOCTH 3aIl0OBETHUKOB. J[J1s1 60Jiee onepaTHBHOTO PAaCIPOCTpaHEeHUsI HHPOPMAIHN
npoBezieHa UGPOBU3AIMS TYPUCTHYECKUX MapmpyToB. IIpemiaraercs cosmanue JokanbHOH web-I'MC
Turupekckoro 3armoBeTHUKA.

Kniouesvie crosa: 3xonornaeckuii Typusm, skoioruueckoe npocseienne, ' IC OOIIT, web-T'UC.

GIS-TECHNOLOGIES IN THE DEVELOPMENT OF ECOLOGICAL AND
EDUCATIONAL ACTIVITIES ON THE EXAMPLE OF THE TIGIREK RESERVE

U.S. Motovilova
Altai State University, Barnaul, Russia

Abstract. The article gives an example of the use of web-GIS for the development of environmental
education activities of nature reserves. Digitalization of tourist routes was carried out, for more rapid
dissemination of information. The creation of a local web-GIS of the Tigirek reserve is proposed.

Keywords: ecological tourism, environmental education, GIS SPNA, web-GIS.

DKOJIOTO-IIPOCBETUTENbCKASL AEATEIFHOCTb, HApsiAy C OXpaHOM MPHPOABI, SBISIETCS OAHUM H3
MPUOPUTETHBIX HAMNpaBICHUH paboOThl 3alOBEJHUKOB. DKOJOTHMYECKOE TIPOCBEIIEHHE B 3aIllOBEIHUKE
OTKPBIBAET IIMPOKUE BO3MOKHOCTU [UIS TPUBJICYEHUS K NPUPOJOOXPAHHOM MAEATENBHOCTH HAayYHBIX
COTPYIHUKOB, BOJIOHTEPOB, TYPHCTOB. DKOJOTHUECKHI TYpU3M B MpejeiaX 3aloBeHUKOB U JJPYTUX 0C000
OXpaHSeMbIX NPHUPOJTHBIX TEPPUTOPHH JAAET BO3MOXKHOCTH HONYJISPU3aLMK 3HAHUH O NPHUPOJE Cpeau
HaceneHus [1].

B TwurupekckoMm 3aloBEJJHHKE OTJEN 9SKOJOTHYECKOrO0 TMPOCBEHICHUS €XKEroJHO IPOBOJIUT
(OTOBBICTaBKH, BHUIEOJEKTOPUU M APYrHE€ MAacCOBbIE MeponpusaTHs. s IIKOJBHUKOB OPraHU3YIOTCS
KOHKYPCBHI, BHKTOPWUHBI U ()eCTUBAIM DKOJIOTMYECKON HaIlpaBIEHHOCTU. Pa3pabaThiBaroTCsi conepkaHue
MeYaTHOM MPOIYKIINH U CYBEHUPHI PEKIIaMHO-TIPOCBETUTEIHCKOTO Xapakrepa [2].
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,Z[JI}I ﬂaaneﬁmero pa3BUTHUA CUCTEMBI OKOJIOTHYCCKOI'O0 IMPOCBCIICHUA B TI/IFI/IpeKCKOM 3aIIOBCIHUKC
HE0OXOAMMO co3/IaHNe HHPOPMAIIMOHHOTO COTPOBOKICHHS, TTO3BOJIIFOIIETO TIPHUBIICYD K IIPUPOIO0X PAHHON
ACATCIIBHOCTH HIUPOKYIO ayAUTOPHUIO OJIL30BaTeIeH HWHTCPHCTA. 910 O6€CHe‘lI/IT OpraHu3anuro CUCTCMbI
OTIEPaTHBHOTO PacIpOCTpaHeHHU MHPOpMauK 00 oXpaHe MpHUpO/sl. B amoxy mudpoBru3annu HEBOZMOXKHO
oboiTHCh 0e3 co3nanus reorpaduyeckux nHpopmanuoHHbix cucteM (['MC) 3amoBe THUKOB.

TncC Tur HUPCKCKOIr0  3arioBCJHUKA CHOCO6Ha peuiate BaXXHBIC 3aJadd HpOCBCTHTCJ’ILCKOﬁ
JIEeSTeNbHOCTH, CPEAM KOTOPHIX: pa3paboTKa 3KCKYPCHOHHBIX MapIIPYTOB C YYETOM IPABOBBIX HOPM;
CO3JaHue WJIN ONTUuMHUu3aluda I/IH(bpaCprKTprI, O6CCHe‘lI/IBa}Oﬂlef/i YCJIOBUA JIA HpOCBGTHTCJ’ILCKOﬁ
NESATEeILHOCTH, OIICHKAa BO3ICHCTBHS TIOCETHTENCH 3allOBEIHMKA HAa OOBEKTHI IPHPOABI, OpPTaHH3aIlNsI
I/IH(bOPMElHI/IOHHOf/i MNOAACPKKN OCATCIbHOCTU 3allOBEAHUKA, pa3pa60TKa U TPOBCACHUC BUPTYAJIbHBIX
O3HAKOMUTCIBbHBIX 3KCKprHI>'I; paspa60TKa 9KOJIOTO-IPOCBETUTCIILCKUX U TEMATUYCCKUX 3KCKprPII>'I Ha 6336
T'JIOHACC/GPS [4].

B HacToANIUMC BpEMA MNPOHUCXOAUT AKTHUBHOC OGBGI[HHCHI/IG TUC u HHTCPHCT-TCXHOJIOT un
(https://gis.72to.ru, https://pozhvanov.com/science/belmap/, http://nextgis.ru/nextgis-web). Mcnons3osanne
web-TexHoMoTuii SIBAsIeTCsT HanboJiee TMEPCHEKTUBHBIM HAIPABICHUCM OpPTaHH3alldM TPOCBETUTEILCKON

NEeSTeIbHOCTU C y4acTHEM HaceJIeHUS Pa3HBIX BO3PACTOB U C Pa3HBIMH BO3MOXHOCTSAMHU. ABTOPOM CTaTbu
pa3paboTaH MUJIOTHBIN MTPOEKT BUPTYAIBHOHN IKOJIOT0- SKCKypcruu Ha 6aze pecypcoB [ IC, I JIOHACC/GPS
u npuMeHeHus: web-texnonoruii. CopeprkaHue MpoeKTa BKiIoyaeT B ce0s mudpossie ciou jokansHoi [TUC
Turupekckoro 3amoBelHUKAa, CTATHCTUYECKHE, TEKCTOBbIE W Bu3yadbHble ((dororpadum, KapThl,
BUJICOPOJIMKM) AaHHBIE 00 OTAENBbHBIX OOBEKTaX W SKOJIOTMYECKUMX Maplipyrax. Bce 3Tm marepuansl
pasMemeHsl B JIOCTYITHOM IIMPOKOMY KpYyry TOJb3oBareied HH(OPMAIMOHHOM TPOCTPAHCTBE.
Bmyanmmsanus manasix B ['IC B Bue cioeB ¢ IpOCTPaHCTBEHHOM MPUBSA3KON SBIsETCS yIOOHOH Qopmoit
MPEACTABICHUS TAHHBIX, YTO 3HAYUTENIBHO 00JeryacT B3auMoeiicTBue noiaszoparens ¢ ' UC u onepatuBHOE
nojlydeHue WHPOpMamuu o J0O00M TypuctHueckoM oOwbekTe. MuTterpaumss [MC B web-npoctpancTBO
3HAYUTENIFHO PACIINPSET KPYT MOJIb30BATENEH.

Pabora mpoxomuna B cpene ArcGIS Map u ArcGIS Online. B mporpamme ArcGIS Map 6butn
ITOCTPOCHBI CIIEAYIOUINE CIIOW: TPaHMIBI (TIONMHUTOH); Tuaporpadus (MomuMHUS); THAporpadus (MOJIUTOH);
nanamadTel  (MOJWIOH); TYPUCTHYECKHE OOBEKThI (TOUEHHBIM CIIOW); TYPHCTHUECKHE MapUIPyThI
(TTONMIIMHUS); OTMETKH BBICOT (TOUeHUHBIN coi). MadopManys, moanepkuBaromias 3T4 cliou, Oblia 3aHeceHa
B Tabunny atpudytoB. [lanee 'MC OyneT nqonoiaHeHa CIOsIMH: IIyTH MUTPALIUH )KUBOTHBIX Yepe3 TPAEKTOPHIO
MapIIpyTa, JaThl IIBETEHUS PAaCTEHUI Ha MPOTSHKEHUH MapIIpyTa, F€0JIOTHIECKOE CTPOEHHUE U T.JI.

Bce coznannsie ciion ObuIn 3arpykeHsl B padouyto cpeny ArcGIS Online ans naneHeiimeii padotsl. B
ArcGIS Online 6bu1a 1o0aBieHa aTpuOyTHBHAS HHGOPMAaLUS, HACTPOEHBI BCILUIBIBAIOIINE OKHA, B KOTOPBIX
pasmenensl GoTorpaduu 1 BUACOPOTUKH, CKOPPEKTUPOBAHBI BEKTOPHEIE CIIOM IT0 KOCMOCHHMKY (puc.1).
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IKOJIOI'O-TEOI'PA®UYECKHUE IMPOBJIEMBI AEJIBTHI P. KYBAHb

3.10. Hazcanesckuii, B.B. Kynuya, A.C. Pomanosa
Kybanckuii eocyoapcmeennwiil ynusepcumem, 2. Kpacrnooap, Poccus

Aunomayus. B craTbe paccMOTpEHBI JKOJOTHYECKHEe TpoOiieMbl AenbThl p. KyOaHu, BHI3BaHHBIC
XO3SIMCTBEHHOMN JACATCIbHOCTBIO YCJIOBCKA. 3anOHYTI)I BOIIPOCHI MECTULUAHOIO 3arpA3HCHUA BOJOCMOB
JIENBTHI, a TaKkke mpobaemsbl cBalok ThO u BEDKHTaHWE KaMBIIIIOBOW PAaCTUTEIEHOCTH.

Knioueswie cnosa: nenpra, 1MMaH, NECTULUIBL, 3aHICHHE, 3apacTaeMOCTb, PACUUCTKA.

ECOLOGICAL AND GEOGRAPHICAL PROBLEMS OF THE DELTA OF KUBAN

E.Yu. Nagalevsky, V.V. Kunitsa, A.S. Romanova
Kuban state University, Krasnodar, Russia

Abstract. The article considers the environmental problems of the delta of the r. Kuban caused by human
activities. The issues of pesticidal pollution of the delta reservoirs, as well as the problems of landfills and the
burning of reed vegetation.

Keywords: delta, estuary, pesticides, siltation, overgrowth, clearing.

KpacHomapckwii kpaii sBIsieTcsl KpyITHBIM PUCOBOAYECKAM paiOHOM CTPaHBbI, T/Ie TIOJ[ pUC OTBEACHEI
okoJio 230 ThIC. ra, OBIBIIMX OCYIICHHBIX IUIaBHeW HuM30BUH p. KybOanu u ee nenbtol [1]. st monuea
WCTONB3yIOTCS Boabl p. Ky0OaHW, mocTynaromme Ha PHCOBBIE YEKH 4Yepe3 CHUCTEMY OPOCUTEIBHO-
OOBOJTHUTENBHBIX KaHAIOB, KpynHeWmras u3 Hux — IlerpoBcko-AnHacracueBckas (ITAOC). B monnyro
MOIITHOCTH PHUCOBBIE CUCTEMBI 3apad0Taliv Tociie BBeneHus B cTpoit KpacHogapckoro Bogoxpanwmmimia (1975
r.) [2].

Crnenmanucramu ®T'BHY «AsHUNPX» (r. PoctoB-Ha-/lony) u ero ¢pmmana OAO «KpacHUUPX» (r.
Kpacnonap) B 80-90-x rr. Obumd mpoBeleHBI MaclITa0HbIE XUMHMKO-TOKCHKOJIOTHYECKHE HCCIIeIOBAHUS
00pa3uoB BbUTOBIEHHOM pbIObI [8]. [Ipr 3TOM OBUIN BBISIBIEHBI CIIEAYIOIINE SKOJIOTHUECKUE TPOOIEMBI:

1. [IpoGiiemMa mecTUIMIHOTO 3arpsi3HEHMs, KOTOpas Oblja HaieHa B COAEP)KaHWU UKPHUHOK
CaMOK CyJaka, HMIyIIMX Ha HepecT. bpulo ycTaHOBIEHO, 4YTO B HHUX HaxoauTcss A0 250 MKr/kr
xyopopranmdeckux necturuaoB (XOII), a takxke aBykpatHoe mnpebimenue [IJIK Tsxenpix meransos,
BKIIOYasi W PTYTh, KOTOPOM B BOAHBIX OOBEKTax BOOOIIE OBITH HE MOJDKHO. 3a 3TOT MEepuo] B
PBIOOXO3SHCTBEHHBIX BOJOEMax OBIJIO BBISBICHO JOCTATOYHO MHOTO JIMYMHOK CYAaKa C pa3lIdYHbIMU
AHOMAJTUSIMH B Pa3BUTUHN (UCKPUBJIEHUE XOP/Ibl, JehopMalivs MUIIeBapUTEILHOTO TPAKTa, OITyXOJIH B Pa3HBIX
qacTsX Teja, OTCYTCTBHE IJIABHUKOB U JIp.). B nnmanax AenbThl, CTaBUIMX MPUEMHHUKAMU BOABI C PUCOBBIX
nonieit (1. Kypuanckuii, BoiickoBoit), WX KOIWYECTBO J0XOAMIO 10 60% [6].
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2. B 90-e ronpl, xoraa pucoBoiacTBo B KpacHomapckom kpae oka3anoch B KpU3HUCE, COAEPKaHUE
XOII cHu3mock B cpenneM B 7,5 pas (5,7 MI/i), a B HepecTWININAX JeTbThl —yMEHBIIIIOCH B 34 pasa.

B HacTosimee Bpemsi, KOrZia PUCOBOJACTBO CTaJI0 YacCTHBIM, SKOJIOTHYECKAsl CUTyalus yXyAIIWIAch B
IUTaHE KOHTPOJIS 3a IPUMEHEHUEM B XO035ICTBaX NECTUIIMIOB U YAOOPEHUH, COOMI0ICHUEM IKOJIIOTHIECKUX 1
CaHUTAPHO-3MUAEMHUOJIOTMIECKUX HOPM cOpachiBa€MBIX BOJl C PUCOBBIX YEKOB, KOTOPBIE CTAJIM MPEBHILIATH
ITJIK B HECKONBKO pas.

3. Xo3siicTBa, 3aHUMAIOLINECS BBIPALIMBAHUEM PUCA, JIEMEHTAPHO HE COOIIONAI0T CEBOOOOPOT.
HuxTo He KOHTpoNUpyeT cOpoc 3arpsa3HEHHBIX BOJ, MOMAAAI0MINX B BogoeMbl. Hamnpumep, B HacTosIee BpeMst
B [Iprmopcko-AxTapckoM paiioHe mpu HopMe 48 ThIC. Ta, A0S PUCOBBIX Y€KOB COCTaBisAeT 78 ThIC. ra [4].

4, CocrosiHE JIMMAaHOB TNIABHEBOI'O KOMILIEKCa AENbTHl YXYALIAECTCS B CBSI3M C HapylICHHEM
MPUPOAOOXPAHHOTO, BOJAHOTO U 3€MENILHOTO 3aKOHOAATeNbCTBA. Hapsiay ¢ aTum obo3Haumcs psi npoOinem,
CBSI3aHHBIX C IIPUPOAOIOIb30BAaHUEM:

a) oOMeneHMe W 3aWJieHHE JIMMAaHOB, BBI3BAHHOE THAPOTEXHHUYECKUM CTPOUTENBCTBOM, BEAET K
YXYIIIEHUIO THIPOJIOTHYECKOr0 PEKUMa JIMMAHOB, KOTOPOE MPOUCXOIUT 3a CUET CHIDKEHHS CTOKa PEeK U
OTTOKA BOJIBI U3 IMMaHa B A30BCKOE MOPE Yepe3 eCTECTBEHHbIE U HCKYCCTBEHHbIE POTOKH (rupia) [5].

I'maBHBIM OacceHHOBBIM YINPAaBICHHEM IO PHIOOJOBCTBY M COXPAaHEHHIO BOAHBIX OHMOJOTHYECKHX
pecypcoB (PI'BY «I['nmaBpeiOBon») paspaboTaHa mnporpamMma II0 pacdMCTKE psAAa THUPI JAENbThl U
BHYTPHUJEIBTOBBIX IMPOTOKOB C IENBI0 YIYYIICHHS BOJAOOOMEHA JMMAaHOB M WX CBS3U C MopeM (Tupia
ConoBresckoe, ABneeBo, Kynmnkosckoe, [lepeceinckoe, CamkoBckoe u ap.).

0) 3a mociennue 30 jer B nmenbre KyOaHu, BKiItOYass BOAHO-OOJIOTHBIE YroAbsi MEXIYHApOIHOIO
3Ha4YeHus1, BOHUKIMN cBajkd THO, mpu 3ToM MX (QUIBTpaT MomajaeT B IPYHTOBBIC BOJbBI, @ CAMH CBaJKH
MEPUOINYECKH BO3roparoTcsi. EXKeromHo BBITOpaeT CyXOCTOMHBIN Kamblll Ha miomain 10 30% 3aHATHIX
BOJIHO-OOJIOTHBIMHU YTOJBSIMH, ITPU 5TOM YHUYTOXKAIOTCS THE3/1a MTHII, THOHYT MPECMBIKAIOIINECS 1 MEJTIKUE
MIekomnuTaromue (puc.l).

Pucynox 1 — Ioxap B toro-3amagnoit wactu [Ipumopcko-Axrapckoro paiiona. Teppuropus, OXBadeHHAS
OTHEM, COTIOCTaBHMa IO TuIomaau ¢ ToponoM KpacHomapom (CHIMOK cO CITyTHHKA)
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B) ApEHAKHBIE BOJIBI C PUCOBBIX ITOJIEH, 00OTalleHHBIE MHHEPAIbHBIME yI0OPEHHSIMH, TIECTUIIUAAMH U
B3BECSIMH, MOCTYMAIONINE HA PHUCOBBIE CHUCTEMBI, BBI3BIBAIOT YCHIJIEHHBIA POCT PACTUTENBHOCTH (KaMBIII,
TPOCTHHK, POT03) M MPHUBOASAT K COKpPAICHUIO IUIOMIAJCH BOJHOIO 3€pKaja JIMMAHOB M UX 3apacTaHUIO

(puc.2) [3].

Pucynok 2 — 3apociu TPOCTHHKA B OZHOM M3 KaHAJIOB B paiioHe X. Caaku
(doto 2.10. Haranesckoro, utons 2017 1.)

Jiist petieHrst BO3HUKIIUX 3KOJIOTUYECKUX MPOOIeM clienyer:

— YCTaHOBHTH KOHTPOJIIb 32 KAYE€CTBOM BOJIbI, COPACHIBAEMBIX PUCOBOAYECKUMH XO3SIHCTBAMH;

— MPOBECTH METUOPALUIO TUAPOTPadUIECKON CEeTH NIENBTHI, YTO TMO3BOJIUT 3HAYMTENHLHO YBEJIUYHTH
MPOIYCKHYIO CIIOCOOHOCTBH YHCTON BOJIBI, CHU3UTh KOHLIEHTPALNIO BPEIHBIX BEIIECTB M YIYULIUTh COCTOSIHHAE
HEPECTHJIULI PbIO, OOUTAIOIIKX B AebTe [7].
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BJIMAHUE AHTPOIIOI'EHHOI'O ®PAKTOPA HA ®OPMHUPOBAHUE
TUJIPOTPA®UYECKON CETHU P. KYBAHM B XIX-XX CTOJETHUAX

FO.A. Hazanesckuu, 2.FO. Hazanesckuii
Kybanckuii cocyoapcmeennvwiii ynusepcumem, 2. Kpacnooap, Poccus

Aunomayus. B crarhe OTpa)XCHO BIMSHUC XO3SIMCTBEHHOW JNEATENBHOCTH Ha (OPMHpPOBaHUE

ruaporpaduueckoit cetn Oacceiina peku KyOanu 3a mocnemnue 200 neT. PaccMOTpeHO BIMSHHE BOJHBIX
MeJMopalnuii Ha U3MeHeHHe peyHoil cetu Oacceitna Kybanu.
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Kouesvie cnosa: 0Oaccelin peku, rHaporpaduveckas ceTh, pedyHas CeTh, MEJIHOpaIus,
BOJIOXO3STMCTBEHHBI KOMILIEKC.

INFLUENCE OF ANTHROPOGENIC FACTORS ON THE FORMATION OF THE
HYDROGRAPHIC NETWORK OF THE KUBAN RIVER IN THE XIX-XX CENTURIES

Yu.Ya. Nagalevsky, E.Yu. Nagalevsky
Kuban state University, Krasnodar, Russia

Abstract. The article reflects the influence of economic activity on the formation of the hydrographic
network of the Kuban river basin over the past 200 years. The influence of water reclamation on the change in
the river network of the Kuban basin is considered.

Keywords: river basin, hydrographic network, river network, land reclamation, water management
complex.

Uccnenyemsiii 6acceitn p. Kybanu pacnonaraercs na KaBkaze Ha Tepputopun KpacHomapckoro u
CTaBpornoyibCKOro kpaes u pecnyonuk KapauaeBo-Hepkeccuu u Azpiren [7].

Bnusinue anTponoreHHoOro (axkTopa MpOosBISETCS B BUAC XO3IWCTBEHHOW AEATEIILHOCTH YENIOBEKa,
koTopas Havanack 200 jer Ha3zang B ycTbeBOM uactu p. Kybanu B 1819 r., KOrma 4acTh CTOKa PEeKH depe3
IIPOPBITHIN KaHaj ObUIa HAllpaBJI€Ha Ha ONPECHEHHE caMoro OOJIBIIOrO JIMMaHa JIeJIbThl — AXTaHU30BCKOTO. B
3TOM paiioHe YKIIOH MECTHOCTH CITIOCOOCTBOBAN OBOPOTY PEKH B A30BCKOE MOpE, 10 KOTOpoMy mouwiu 75%
croka Ky0aHnu, a octaBmuecs 25% no-npexxHeMy nonajgany B UepHoe Mope, KyAa A0 3Toro Bnajgana Kyoans.
[IpakTHdeckn Ha Ta3ax ABYX IMOKOJCHUH OBLT COBEPIIEH TTOBOPOT pekH u3 UepHoro B A30BCKOE MOpE, H K
1870 r. crok B UepHoe Mope npekpatuics [3].

C 30-x romoB XX Beka HadajloCh MHTEHCHBHOE TpeoOpa3oBaHHME THUAPOTPAPUUECKON CETH PeKw,
KOTOpOE MPOSIBUJIOCH B BUJIE CTPOMTENHCTBA KAHAJIOB, OPOCHTENBHBIX CHUCTEM, BOJIOXPaHUIUIL, MPYAOB U
JpYTUX aHTPOTIOTEHHBIX BOJIHBIX 00beKTOB. [Ipr 3TOM BO3HHKIN TIpo0ieMbl tepedpocku ctoka p. Kybanu [1].
Iunporpacdugeckas cers p. Kybanu, cocTosiias u3 pex, ozep, 000t (TaBHEH), Hadaja ImepecTpanBaThbCs,
YTO MPHUBEJIO K MTEpepacipeie]ICHUI0 CTOKa, YacTh KOTOPOTOo OblIa IepeHaIpaBicHa B COCeIHUE OacCeiHbI p.
Kywms! u Eropnsika [6].

Peunas cetp Gacceitna p. KyOanu siBnsieTcst COCTaBHOW 4acThIO THAPOrpaduIecKoi CeTH U BKIIOYAET
B ce0s cBbiie 14 000 BogoTOKOB pa3Hoii uinHbI (Tadu.1). Cama p. KyOaHb OTHOCHTCS K CpeiHEH 10 JITMHE
peke (870 km) [2].

Tabnuua 1 — Peunast cetb Oacceitna p. KyOans [2]

['pajanus pex no JUIMHE, KM O06mee unco pek (ex.) % ot 00I111eT0 Yrcia pek
Camgie mansie: menee 10 14005 96,5
10-25 371 2,6
Maisre: 26-100 84 0,6
31 0,2
Cpennue: 101-300 24 0,1
Bonbmme: 501-1000 1 0,0
Bcero: 14516 100

Pa3BuTHe MenMOpaTHBHOTO CTpOMTENhCTBA B OacceliHe KyOaHM pe3ko M3MEHWIIO CYIIECTBYIOIIYIO
ruaporpaduueckyo cetb B 50-70-x rr. XX B. B nauane XXI B. B Oacceline Kybanu ¢pyHKIMOHUPYIOT 25
BojioXpaHwnl [5]. Bonblnas yacTh BOJOXpaHHUIHIN OOECIEYMBAET BOJHBIC MeEIUOpanuu. VX OCHOBHBIC
rapaMeTpsl ¥ BUJIbI UCIIOIB30BaHMsI IPUBEICHBI B Ta0I. 2.

183



Tabmmia 2 — OcHOBHEIE BoIOXpaHmiIniIa oacceitra p. Kybans [ 8]

l'on Hcrounux ITapametpsl
Bunawr ucnosns-
Bonoxpanunuie | coopyxe- MUTAHUS 00BeM, mwionaab, | AJIMHA, | LIMPUHA, %
30BaHUSA
HUS (peka) MIIH.M® KM? KM KM
Kpacuomapckoe 1973 Kyb6anb 2349,3 397,8 46,0 8,6 M. H. P. C. Pe.
[ancyrckoe 1954 Adwuric 150,0 457 75 7,0 M. H. P. D. Pe.
KprokoBckoe 1969 Wb, Xabin 111,0 40,2 8,8 6,5 H. 1. B.
Baprasunckoe | 1969 Abu, 40,0 39,0 89 | 71 VLH.
Anarym
lenmxuiickoe 1964 Yubuit 22,0 7,7 4.0 3,6 . H.P.
OKTI0pbCKOE 1964 Cyme 15,0 9,4 4.0 3,0 1. H.P.
TamiHCKoe 1952 beras, 9,0 44 50 | 20 S
Ty
benopeuenckoe 1954 Benas 6,0 3,2 3,1 1,0 9.
YeTe- 1962 KyGab 36,4 2,67 64 | 09 7.
JxeryTunckoe
Heb6epmxaeBckoe 1962 Anarym 6,8 0,78 2,5 1,3 B.H.

Ipumeuanue. U. — uppuramus, H. — 6oppda ¢ HaBogHeHMsIMH, P. — ppIOHOE X0351#CcTBO, D. — SHEpreTHKa, B. —

MPOMBIIIICHHO-TINThEBOE BoJOocHa0)eHue. C. — cynoxoAcTBo, Pe. — pekpeanns

Ozepnas ceth Oacceitna KyOanu npencrasnena 1630 ozepamu o6mieii miomansio 6onee 700 km?. B
JeNbTe PEeKU cocpeoToueHbl 0k0i10 40% o3ep (JIMMaHOB) OT UX o0IIero konudecrsa U 96% ot Beeil momanu

. B ropuoi yactu MHA HAXOIHUTCSA i 0 IJIOMAAb N 0. TaJIbHBI
o3ep. B ropHoi yactu Oacceiina HaxomuTcsa okojo 47% o3ep ¢ miomanso okoio 2%. Ocra € o3epa

pacnonoxensl Ha KybaHckoii HaKIOHHOW paBHUHE U B onnHax KybaHu u ee mpuTokoB [3]. OT Bcei muromanan

o3ep. B ropHoit yactu Gacceitna HaxonuTcs okono 47% o3ep ¢ miuomaasio okono 2%. OcTaiabHbIE 03epa

pacmonoxensl Ha KyOaHckoit HaKIIOHHO# paBHUHE U B oinHax Kybanu u ee mpuTokos [3].

B Gacceitne p. Kybanp amst neneit opomeHus, BOJOCHA0XKEHUs U pbIOOpa3BeieH s TOCTPOEHBI Ooee 2

ThIC. TIpyAoB [3,6]. Ilpu »>TOM HamO OTMETUTH, YTO BEPXOBBIC MPYABI HCIOIL3YIOTCS B OCHOBHOM JIJISt
OpOIIIeHUs], a HU3MEHHbIE (ITOMMEHHBIE) s peI00BOICTBA (Ta0I.3).

Tabnmuna 3 — [pyns! Ha pekax B O6acceline p. KyOanp (1o qanHbIM HHCTUTYTa «KyOaHBEHIIPOBOIX03»)

Bbacceitn Ywucao ILnomann bacceitn Yucao IInomans
peKH pyJIOB 3epKana, KM? peku MPYJIOB 3epKana, Km>
Man. 3eneHuyk 14 0,15 Mapra 9 0,81
HeBunka 23 0,58 Icexync 8 0,42
Bbo:n. 3enenuyx 22 0,45 Yuownii 7 1,40
Ypyn 55 0,86 Aduric 8 0,40
2-1 3eneHuyk 52 12,27 %0503 2 0,03
3-# 3eneHuyk 2 0,56 Cyx. Aymens 12 0,74
JIaba 206 25,28 AbuH 2 0,06
Benas 12 0,62 Anarym 1 0,01

Uccnenyemass ruaporpaduueckass cetb OacceliHa KyOaHM CHIBHO W3MEHEHa XO3SHCTBEHHOM

JCATCIBHOCTBIO YCJIOBCKA. Ha MMPOTAKCHUU XX Beka 314€Ch ObLIa CcOo3aaHa O6HII/IpHa$I CETh KaHaJIOB.

OCHOBHBIX KaHAJIOB IIPY 3TOM HacuuThIBaeTCs okouo 50, mmmHoii ot 8 o 288 kM (Tabmn.4).
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Tabmmia 4 — O6mue cBeneHus 06 OCHOBHBIX KaHanax B Oacceiine p. Kyoans [6]

Pacxox Bogpl, M%/c

Kanan Hnuna, kM v v >

CpefHuil | HauOOIBIIHI HaVMEHBIIUN
Bosbimoit CTaBpOmnonbCKuin 288 63,3 72,0 445
HeBuHHOMBICCKUH 55 25,5 33,0 20,7
HorokyOaHckuit 24 2,79 3,88 0,78
BenopeueHckuii 9 69,8 90,3 60,0
YuoOuiickui 8 4,39 5,80 2,71
denopoBcKuit 45 7,60 14,0 5,50
[Mpukyb6anckuit 42 50,7 60,8 40,6
ITeTpoBcko-AHacTaCUEBCKUM 39 14,0 15,9 11,8
UepHOESPKOBCKUH 25 16,0 18,9 12,6
Axrtapo-I'puBeHckuii Mol 35 22,3 36,9 10,2
Axrapo-I'puBeHckuii N2 16 20,2 34,3 6,04

B Kpacnomapckom kpae GyHKIMOHUPYET KpyTHEeHIHii Ha rore Poccuu BOJJ0X03HCTBEHHBIH KOMILIEKC,
MIOCTPOCHHBI B HU30Bbe p. Kybanu, Brmowarommit 4 kpymHbIX BomoxpaHmnuiia (KpacHomapckoe,
[ancyrckoe, Kprokoeckoe, Bapuasuuckoe) u 2 tuapoysia (PegopoBckuii 1 TUXOBCKHIT), 00eCIeYMBAIOIINI
Bomoi psax opocutenbHbIXx cucteMm (IlerpoBcko-AHactacueBckyro, TeMprokckyio, YepHOEpKOBCKYIO,
Azosckyto, Kybanckyro, ®emopoBckyro, Baprasurckyto, 3akybanckyto, KpacHomapekyto u ap.) [4]. Ha ux
OCHOBE CO3JIaHbl PHCOBbIC CUCTeMbl HIDKHeH KyOanu oOmeldi momaznpio 230 ThIC. Ta, SBISIOIIAECS
KpYIHEUIIINMH Ha I0Te CTpaHsI [8].

B CraBpomoisCkoM Kpae JACHCTBYET BOJOXO3SHCTBEHHBIH KOMIUIEKC, B COCTaB KOTOPOTO BXOJST
Bonpmoit CraBpononsckuit kanan (317 kM), Tepcko-Kymckwit kanan (150 kM), Kymcko-MaHbIYCcKuil KaHaT
(96 xm), a Taxke Kybanbs-Eropnpikckas n Kymckas 00BOJHUTETFHO-OPOCUTENBHBIE CHCTEMBI.

B PecnyOnuke Anpirest skcruryatupyrores: Komexabiabckas OpOCHTEIFHO-OCYIIUTENbHAS CHCTEMA,
Marwuctpansublii kKaHan (28 kM), AmpITelickas OpOCHTENbHAs CUCTEMa W 3alUTHBIC COOPYKEHHUS IITUHON
153 M [6].

B KapauaeBo-Uepkecckoil pecnyOiiMke pacroyioKeHa 4acTh cUcTeMbl bosbmoro CTaBponoibCKOro
kaHauna, kackag Kybanckux u 3enenuykckux ['9C, nBa Bogoxpanwiuia — Mapyxckoe u AkcayTckoe [6].

CoBpeMeHHbIe MpeoOpa3oBaHusi ruaporpadudeckorl cetu Oaccedina p. KyOanu mnpuBomgsaT
HapyLICHUIO OKpY)Kalolleld cpeabl. M3MeHeHHs He Bceraa OJIarONpHsITHBIC, TaK KaK OHU 3aTParuBaioT
WHTEpEChl MHOTHX OTpPAaciel BOAOXO03HCTBEHHOTO KOMILIEKCA, PACIIONIOKEHHBIX B Oacceline p. Kybanu. s
MOJIePKaHMS CII0KUBIIETOCS] pABHOBECHS HA U3yYEHHOW TEPPUTOPUH HEOOXOIUMO COOIIIOATh CIIEAYIOIINE
MpaBuiIa:

1) Iemecoobpa3HO UCIIONB30BATh BOJHBIE pecypchl Oacceitna p. Kybanu;

2) HaxoauTh palMoHa bHbIC IyTH OTBEJCHHS CTOYHBIX BOJI;

3) Pa3ymHO KCIMOJIb30BaTh HOBEHIIINE TEXHOJIOTUH OYHCTKH BOJIbI,

4) TloBbIlIaTh Ka4€CTBO BOJIBI, & TAKIKE YCOBEPIICHCTBOBATh MEPEOPOCKY CTOKA M3 OJHOTO paiioHa B
JIPYTOM.
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MOT'WJIbHUK YUHTUCXAHA HA XPEBTE XOJI3YH (PYCCKHI AJITAMN)

H.C. Hoseopooos, e. Tomck, Poccus

Annomayus. B xxu3Hn UYmHrucxana MHOro 3arafok. llpuynHa B NpPOTHBOPEYMBOCTH HCTOYHHUKOB.
Oco06€eHHO JXapKHe CTIOPHI BBI3BIBAET BOIPOC O MECTE 3aXOPOHEHHsI caMoro YuHrucxaHa, ero 1eTei 1 BHyKOB.
«COKpOBEHHOE CKa3aHHe» YTBEP)KIAaeT, 4TO 3TO MEeCTO HaxoauTcs Ha rope bypxan XamayH. Boctounsie
HUCTOYHHUKHU YBCPAIOT, YTO 3Ta ropa HaXOAWUTCA B BypﬂTI/II/I i B MoHromuu. A 3allaJHbIC MCTOYHUKH, B
yactHocTH, Mapko [lono u Pammn-an-/{un, cBuaetenscTByIOT, 4To ropa bypxan XanayH pacnosiokeHa Ha
Anrtae B aBYX qHAX myTH OT WpThima. B 3T0it cBs3u Hamre BHIMaHWeE MIpHUBIIEKAaeT XpedeT Xon3yH. 31ech U
CJIelyeT UCKaTh MOTUIIbHUK YHMHIHCXaHa U €ro JeTe.

Kurouesvie cnosa. UnHrncxaH, MecTo 3aXOpoHeHUs, Topa bypxan Xanmyn, Anrait, xpedeT XomsyH.

GENGHIS KHAN'S BURIAL GROUND ON THE KHOLZUN RIDGE (RUSSIAN ALTAI)
N.S. Novgorodov, Tomsk, Poccus

Abstract. Genghis Khan had many mysteries in his lifetime because sources are different and
inconsistent. The issue of the Genghis Khan’s gravesite is controversial. «The secret history of the Mongols»
(the oldest surviving literary work in the Mongolian language) claim burial mound of Mongolian Khans and
their families is located on Burkhan Khaldun mountain. Eastern written sources claim the barrow is located on
some mountain in Buryatia or in Mongolia. And Western written sources, | mean Marco Polo and Rashid-al-
Din Hamadani, prove that Burkhan Khaldun mountain is located in Altai and placed in two days from Irtysh.
There is Holzun range in the Altai Mountains and it is interesting for us. Here we should look for and find the
burial mound of Genghis Khan and his children.

Keywords. Genghis Khan, burial mound, barrow, Burkhan Khaldun mountain, Altai Mountains, Holzun
mountain range.

Jlokanu3zanus MOruiabpHUKA YMHIHCXaHa, €ro JeTel U BHYKOB IIPEACTABIISETCS BEJIMYANIIE HCTOPUKO-
reorpaduyeckoit 3aragkoii. Co3garens BeITUYalled UMIEpUy MUpa CKOHYalcs B 1227 Toay B XoJie ocaibl
CTOJIUIIBI TAaHTYTOB. ECTh HECKOJBKO BEPCHUH MPHUUYMH €r0 CMEPTH, Hamboliee BEPOSTHOU SIBIISETCS BEPCHS,
o3ByueHHass Mapko [lono: paneHue cTpesiol B KOJICHHYIO YallleuKy.

Bocrounsie ucrounnku («CokpoBeHHoe ckazaHue» [3], «llomHoe ommcanme MoOHroOIO-TaTap» [6],
«3aIurCcKy 10)KHO-CYHCKUX JUIUIOMATOB O TaTapax» [8] U Ap.) yTBepKAaloT, YTo UnHrHcXaH OB TOXOPOHEH
Ha rope bypxan Xanmyn (usiHe bypkan KammyH). Baxsedmmm B 3ToMm psnmy sBisiercs «COKpOBEHHOE
ckazanue». Knura Obuta Hanucana, sikoObl, B 1240-M roxy yirypckumu OyKBaMH ¢ nepeaadeil MOHIOJIbCKOM
(hoHETHKH, BIOCIEACTBUN 3aNMCAHHAS KUTAHCKUMHU HepOorIH(aMu OmaTh Ke ¢ COXpaHEHHEM MOHTOJIbCKON
¢oneTnkn. EQuHCTBEHHass MOHIOJNO-KMTAaiicKas pPyKONHUCH, SIBISIOMIASACS KOMMEH oOpuruHaina, Oblna
npuobpereHa B 1872 1. B IEKMHCKON JBOPIIOBOM OMOIMOTEKE TTIaBOi pyccKOW TyXOBHOM muccnu B Kutae —
apxumanapurom [lamiaguem (Kadapossim). I[Toke ¢ 3TOH pyKOIMCH ObLIN C/C/IaHbI TIEPEBOJIbI HA MHOTHE
COBPEMEHHBIE SI3BIKU.

B «CokpoBeHHOM CKa3aHHUW» TOBOPHUTCS, 4T0 YMHTHCXaH caM BBIOpAI MECTO CBOETO 3aXOPOHEHHS Ha
atoit rope. C Heé crekaroT peku Kepynen, Tynronuk, Tona (Tyyn), Canryp. 3amedeno, 4to B « COKpOBEHHOM
cKkazaHum» ropa bypxan XalyH yIOMHHAeTcs TOJbKO B coueTaHuu ¢ pexoi Kepynen. Ilpu 3TOoM oOHa
HaxOJINUTCA MEXKTy ucTokamu KepyneHna Ha tore u Tona Ha ceBepe. A pooBoit yimyc UnHTHCXaHa HAXOIUIICS
B MecTHOCTH bynnyH-bynnak B Hu30Bbsax peku OHOH, B IIeCTH JHAX yTH oT bypkan Kannyna.
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MoHrousl caenany MOTWIIBHUK UMHIHCXaHa 3all0BEeHBIM, 3allPEeTHBIM Ui IOCELIeHUsT MeCTOM. Tam
HUKTO HE MOI' IIOCEJIUThCA, HE MOI' OXOTHThCs. Jlaxke mpoesxue o0besxanu ero ctopoHoil. Co BpeMeHeM
3a0BUTHCH 1aKe Ha3BaHUS PEK B 3TOM 3alIPETHOM MECTe.

Bypsitusa, Monromus, Kutaii, a tenmepp emé m Kazaxcran, oT4assHHO OOpPIOTCA 3a JIOKATH3AIHIO
MoOruiIbHUKa YMHIHCXaHa Ha cBoed Teppuropuu. IlpuopureT, koHEUHO, Y MOHrommu, moToMy 4TO y HHMX
Hauumch pekn Onon u Kepynen, u ropa Bypkan Xanayn. Ho Bot ¢ Kepynenom Brlnta oceuka, 0 4ém Oynet
CKa3aHO 4yTh HuXKe. [loka e oTMeTuM, 4TO BeCch BOCTOK Ipy:KHO MTHOPHUPYET 3amajHble UCTOYHHKH, B
yactHocTH, Mapko [lono u Pamun-an Juna.

Mapxko Ilomo, 17 mer mpociyxuBmuid BHYKYy YmHrncxana XyOwnaro, mwcan: «Bcex eenukux
2ocyoapeii, nomomkoe Qunzucxana, 3naitme, XopoHam 6 001buiol 20pe Anmaii; u 20e 6vl HU nomep
8enuKUil 20cy0aps mamap, Xxoms 0vl 3a cmo OHell nymu om moii 20psl, €20 NPUBO3AM MYOa XOPOHUNIbY
[5]. Kaury on HammkToBanm B Hadaie X[V Beka B reHyI3CKOW TIOpbME, KOTJA BBSI3QJICA B BOMHY MEXIY
Benenuent u I'enyelr u nonan B mieH. Taxke Mapko Ilono u mMHorue apyrue aBTOpBI yKa3blBajH, 4TO
COIIPOBOXIABIINE TEJIO YCOIIIIEI0 XaHa BOMHBI yOMBaIM BCEX BCTPEUHBIX 33 COPOK AHEH IMyTH, cO31aBas
3aIlpeTHOE, TOTaEHHOE MECTO €0 3aX0POHEHHS, B KOTOPOM AYIIH YOHMEHHBIX OBbIIIM IPU3BaHbI OXPAHSITh TOKON
YMEpILIETO XaHa B Ka4eCTBE 3JIbIX JyXOB. AHAJOIHYHBIM 00pa3oM MOCTYNalH C AeBUIAMH-KpacaBUIlaMU U
JMOOMMBIMU JIoIaasMu rocyaapsi. Camoe rinaBHoe yTBepxkaeHne Mapko Ilono coctout B ToM, 4TO HOTOMKOB
UuHrucxana XOpoHWIN Ha AJTtae.

Emgé 6omee onpenenénHo Ha 3TOT cu€T Bhickasanca Pamma-an Jun [9]. OH ObIT BETHKUM BH3HPEM Y
WJIbXaHOB, BHYKOB U NpaBHYKOB YuHrucxaxa, npaBuBmux B Mpane. Pammn-ag JIuH Hamucan JETOMUCH O
JKU3HU camoro YuHrucxana, ero JieTeil u BHykoB. O10 Obuto Mexay 1300 u 1310 rogamu. Pammn-an Jun
myca, 4To B npenenax Kapakopyma HaxoasTCs IOPTHI M cTaHbl UMHIHMCXaHa, TO €CTh €T0 POAOBOH YIIyC, pEKH
Onon u Kenypen, a Taxxe ropa bypxan-XanayH B 3ampeTHOM 3allOBEIHUKE U I'paHUIa KUpru3oB. Jlamee
Pammn-an Jdun yrounsn mectoHaxoxaenue bypxan-Xanayna — B ucrokax Onona u Kemypena.

Kpome Toro, Pammp-an [dwn ykazam mecto 3axopoHeHHs chiHAa UwmHrHcxaHa Yrenmes: «OcmaHku
Yeeoeit-xana u 3anpemnoe mecmo ezo mozunvl Haxedamca Ha 2ope, 8eCbMa 8bICOKOIL, HA KOMOPOIL 1edHCUm
eeunwlii cnezy. [lanee naércsa apabckoe Ha3BaHue ropel 0e3 nepesoaa. «C amoit opul Gepym Hauano uemsvipe
pexu, komopsle enadaiom ¢ pexy Hpovuu. Om amoii zopvt 00 Hpovuua 0éa onsa nymuy [8]. B Texcre
MIPUBOJISATCS HA3BAHUS ITUX PEK Ha apaOCKOM si3bIKke Oe3 epeBo/ia. HazBaHue 01HOM U3 HUX MO-PYCCKU 3BYUUT
Ycyn.

B »T0ii CBsI31 HaIlle BHUMAaHHE TIPUBJICKAET XpeOeT X0I3yH, C KOTOPOTO Ha CEBEP CTEKAET peka XauIyH.
OcTanpHble THAPOHUMBI Ha XOJ3yHE pycckue: peku beictpas, bannas, bepésoska, bespimsaka, Tononéska,
TaBonouka, pyueit [lonseznnoit, pyuent IIpoesnnas Kpacnosipka u ap.

Odnamanackuil MOHax-(QpaHIMCKaHell 0 MOpyYeHUIo (paniry3ckoro kopoist Jliogosuka [X B 1254
rogy nocetun Kapakopym. OH cooOmmi, 49To 3eMJisi, A€ HaxOAMTCS ABOP UMHrHcxaHa, Ha3bIBaJIACh
Omnonkepynen. Ot ropoga Kapakopyma no OHOHKEpysIeHa necaTh qHel myTu [2].

Becsrma MHOro3HauuTe bHa pa3HULA B HAIMCAHUU BaKHEWen s Hac peku. B CokpoBeHHOH KHUIre
n 'y PyOpyka ona HaszeiBaetcst Kepynen, a y Pammn-an una - Kemypen. Be€ nemno B Tom, 4TO y KHTalIeB HET
OykBeI «p». Pamm-ax Jluna npaBunsao 3anucan KEJIYPEH, a kuraiine: Hanucamu KEJIYJIEH u moctaBumm
nepes 3TUM CJIIOBOM CHEIHATbHBIA 3HAYOK, CBUAETENBCTBYIOINN O TOM, YTO B 3TOM CJIOBE €CTh OyKBa «p».
[ToToM OHHM, MTO-BHIUMOMY, 3a0bLIH, Kakas OyKBa, IIepBasi WK BTOpas ABJISCTCS OyKBOH «p», U 0003HAUMIIU
€10 MepByIo OYKBY «i». Tak momyumiacek peka KEPYJIEH.

YV Hac ecTh BO3MOYXKHOCTb y3HaTh, KaKOM BapHaHT HaIMCaHUs 3TOW peKu MpaBmwiIbHbIA. Eciin B pykonncu
Pybpyka, win mepBoMm m3maHum ero kHuru «llyremectBue B BocTOwHBIE cTpaHbDy (1253), MBI yBHIUM
Kenypen, a ve Kepynen, To Bcst BocrouHast reorpadusi ¢ pekoil Kepynen moxsepraercs emé Oonpliemy
coMHeHHt0. He ObUIO Takoi peKH, OHA HMCKYCCTBEHHO TNpUIyMaHAa W HCKYCCTBEHHO ObUIa HaiijieHa Ha
MECTHOCTH.

Boo0ie ke BOCTOUHBIE U 3anaHble HCTOYHUKH OIMHMCHIBAIOT YAHUCXAHOBBIX MOHT'OJIOB HACTOJIBKO M0~
pa3HOMY, 9TO CO3JAETCA BIIEUATIIEHUE: pedb HIET O pa3HbIX HapoaX. B BOCTOYHBIX HCTOYHUKAX MOHTOJIBI —
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9TO CTENHSKH, CKOTOBOIBI, KOYeBHMKM. HoO gaxke B BOCTOYHBIX MCTOYHMKAX €CTh HCKIIIOYCHUS.
CoBpeMeHHUKHM YWHTHMCXaHOBBIX MOHIOJIOB HaliMaHbl OT3BIBAINCH O MOHIOJax Ipe3puTenbHo. B
«COKpOBEHHOM CKa3aHUM» MIPUBOJUTCS MOCTaHUE HaliMaHCKOTO TasH-XaHa OHTYTCKOMY IpaBUTENO0 AnayIi-
Jurntxypu: «CKa3pIBalOT, 4TO TaM, HA ceBepe, €CTh KaKHe-TO HUYTOXKHBIE MOHTOJEL...» [4, C. 72]. XKena
Tastn-xana ['yp63cy Tak oT3pIBanach 0 MOHTOJIax:

«Kocmtiom y moneonoe neespauen na 6uo,

Om Hux dce camux HeCmepnumMo cCmepoum.

[Nosxanyii, mopanbiie ot HuX. [loxkanyit, uro nx 6a0bl U IEBKU roJsATCA el JOUTh y HAC KOPOB U OBEIl,
€CJIA TOJIBKO O0TOOpaTh M3 HUX, KOTOPHIX TOJYYIIE, 1a BEJIETh UM BBIMBITE pyKu U HOTM» [4, C.71].

[okazarenbHo, uTo ['ypO3cy TOBOPHUT O MOHTOJIKaX, KaK O JOSPKax, 3TO HUKaKas He CIy4aiHOCTh, €CITU
y4ecTb, YTO W B rocygapcTBo kupaaneil (916-1124 rr.) MOHrOJIBI MOCTAaBISUIM HpeXIe Bcero kopos. M y
yiirypoB B 732 Toxy, COTJIaCHO APEBHETIOPKCKOM HA/AMKMCH, OHH, KaK U TaTapbl, OBUIA ACTyXaMH KOpPOB [4].

Takum oOpazom, gaxe B «COKPOBEHHOM CKa3aHUI» MOXKHO MOYEPHHYTh YBEPEHHOCTH B TOM, YTO
UMHIHCXaHOBBI MOHI'OJIbI HE ObUTM KOYEBHUKAMH, IOTOMY 4YTO C KOPOBAMHU MHOT'O HE NOKOYYEIlb.

Emé Gonee BaxXHBIM SIBIISICTCSl yKa3aHKUE, YTO MOHIOJIBI XKHJIM CEBEPHEE HAlMAaHOB, KOTOPBIE KHUJIN Ha
Anrae u B BepxoBbsix WpTeiia. YnHrucxad BoeBan c HalMaHaMu Ha AnTae, 3/1ech jke mposel 3uMy 1204/1205
IT. U BecHOU Ha byxTapme okoHYaTeNnbHO pazrpoMui ux apmuto. CeBepuee byxtapmbl — AnTail: YiiMoHCKas
crenb, Kypaiickas crenb, Uylickas cTens. D1a nmpeAnoiaraeMasi Jokaau3anus YMHIHCXaHOBBIX MOHT'OJIOB KaK-
TO OYEHB YK PACXOAUTCS € JoKanuzauueil ux B bypsatuu u Monronuu.

Omnupasich Ha 3amagHble HCTOYHUKH, MOXXHO YBEPEHHO FOBOPUTH O TOM, YTO YMHTMCXaHOBBI MOHIOJIBI
HE UMEIOT HU4ero oOIIero ¢ HhIHEIHUMHU, HacestouMu Monromnuto. Bo-nepBbix, HM YuHTHCXaH, HUKTO-TO
U3 €ro poJoBbl He OblIM MoOHronouzamu. OHM ObUIM THUIIMYHBIE €BPONEOHIBI. BBICOKOpOCIBIE, CTaTHBIE,
CBETJIOBOJIOCHIE, HEPEKO PBLKEOOPOAbIe, ¢ 3aMeuaTeNIbHBIM PYMSIHIIEM, a TJIaBHOE — Y HUX OBUIN ToyOble
rna3a. Pog Unarncxana — KusiH — o3nayaet cuneokue [9].

Bo-Bropeix, UMHIHCXaHOBBI MOHIOJIBI 3aHMMAJIMCh MOJMBHBIM 3€MIICACIHEM, a 3TO Bhbicuias Gopma
3emnenenus. Korga B Kapakopyme BrnacTBoBan chlH UnHrucxana Yreseil, BHE3almHO yIapHUBIIUN MOpPO3 U
BBIMABUIMK CHEr MOOWJIM BCXOAbI 3epHOBBIX. Hapoa Obu1 BCTpeBOKEH HaaBHramommmcs ronoxom. Torma
VYreneii uznan napckuii ykas: «[locelite cHoBa n 0OMIBHO TIOJIEHTE, U, €CIIH ypoxKast He OY/IET, 5 BBIIaM 3epHO
W3 TOCYyJapeBbIX 3aKkpoMoB. ['onoxa He Oyaet!». KpecTesaHe Tak ¥ MOCTYIHITH, U yposkaii OblT HEOBIBAIIBIM [9].
Ha Anrae nmonHo npeBHMX MOJMBHBEIX cucteM: Kypaiickas crtems, Uylickas cremb, YHMOHCKas CTElb,
TapxaTuHckas ctenp U T.4. Panblie 371ech BrIpaliyBajich 3¢€pHOBbIE, HBIHE JIUIIIb TpaBa JAJIs Jomaiel U CKOoTa.

B-tpetbux, UnHrucxaHoBbl MOHTOJIBI KHJIM, B TOM YHCJE, B OTPOMHBIX roponax. Hanpumep, Mapko
[Tomo 17 net mpoxkuin B MOHTOJIBCKOH cTonmiie Kambanbike, Haxomsich Ha cinyx0e Bennkomy xany XyOuiato,
BHYKY Uunrucxana. ['opos crosin Ha 6epery O6u, umen niepumetp 24 muinu (Llaperpaa Toro Bpemenu 18
MUJIb), HaceJeHne 4 MUJUIMOHA YEJIOBEK, B HEM XPaHWIMCh MUHUCTEPCKHE KHUTH 3a IITh THICAY JIeT (TO €CTh
yxke B 3700-M rogy 10 H.3. B 3TOM ropojie Obutn MuHHCTepcTBa). Kuraiinel HaszpiBanu ero J[KyH-my —
CpeAMHHasl CTONHUIA cpeauHHOro rocynapcta Jpxyn-ro. Ilonydaercs, uro CpequHHOE rocyaapcTBO ObUIO
IpeBHele nMieprel Ha 3emie, 1 YMHrucxaH, No-BUANMOMY, 3aXBaTHII B HEH BIIACTh IMyTEM IEPEBOPOTA,
Kak 00 3TOM cooOmIainy FKHOCYHCKHE autuiomatsl [1oH-1a-1 u Croi-TuH. DTa Bepcus MOATBEpKIaeTcs B
KHUTE «M3H-1a 631-1y 0 CeBepHBIX BapBapax» (IIOJHOE ONMCAaHNE MOHTOJIbCKUX TaTap). ABTopoM ¢ XIV Beka
cuntaetcsi MaH XyH. OH Ha3pBaeT Temywxuna UsH-13U-CBl — «umMIiepatop UWHTHCY), U YyTOYHSET, 94TO B
JIETCTBE OH OBUI TUICHEH IB3WHBIIAMH (TKYPWKEHSIMH), NECATh C JUIIHUM JIET TPOBENT B paOCTBe, MOKa HE
coexan. «[losTomy oH 3HaeT Bce aena B rocynapctBe L[3uHb. DTOT 4YenOBEK MYXKECTBEH, PELIMTEIICH,
BBIZICpKaH, CHUCXOIUTENICH KO BceM, TounTaeT Hebo u 3emitto, IIEHUT JOBEpPHE U CIIPABEIITUBOCTEY [6].

Emé o ropoanax. B cronuue 3omoroit Opasl Capae ObUIM BOJONIPOBO/], KAHAIM3ALMS, LIEJIble KBAPTAJIbI
KUPIUYHBIX JJOMOB, B HHUX MOJBI C MOJOTPeBOM. B 3aBojiax u Ha (aOpukax orpoMHbIE YyTyHHBIE Koiéca
BpalajInch BOAOH, MOIaBaeMOM ¢ OIM3JIeKamiero miato. JIBOpIsl B ropoiax TaKOBBI, UTO THICSYA BCAIHUKOB
BBE3KaJIa B OIHU JIBEPHU U, HE cIIe3as1 KOHEH, MPEKIOHUBILNCH NIEPE]] TOCYAApEM, BbIE3Kaa B IpyTHUe JBEPH.
3amaHBIM MOHApXaM M HE CHIJIUCH TaKHE JBOPIIBL.
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B-ueTBEpPTHIX, OMMCHIBAEMBIE MOHIOJIBI CTPOMJIM KOpaOlM Kilacca peKa-Mope M XOIWIM Ha HUX.
Copkykranu-63ru, BIoBa miammero ckiHa Ymarncxana Tomys, B cepenune Xl Beka oTmpasmiia B ycThe
Enunces skcneaunuio 3a cepedpom. B skcnenunmu ydacTBoBaja ThICS4a YEJIOBEK HAa OAHOM Kopabie. OHu
BBIHECITH M3 TYHJPHI K yCThI0 EHMCEs MHOTO cepedpa, HO MOTPy3UTh HE CMOTIIM U BEPHYJIMCH BOCBOSICH [9].
[Ipu sToM oHM TIpeoaoenu cTpamiHelid KazaunHckuil mopor 1 Ha MyTH BHU3, U HA ITyTH BBEPX.

MoxHo ObpuIO OB M Jajiee MHOTOCTPAaHHYHO ONHMCHIBATH PAa3NMuvsi MeXIy YWHTHCXaHOBBIMHU
MOHI'OJIaMH, U MOHI'OJIaMH, HACEISIOLIMMU COBPEMEHHYI0 MoOHronutwo. JTa TeMa Heucuepraemas, HO U
MIPUBEIECHHBIX pa3nnuuid gocratoyHo. C ux yuétoM u B cBere ykazaHuil Mapko Ilono n Pammn-an /una,
MorwiIbHHUK YnHarncxana, Tomysa, Mynke, XyOumas, a Takxke YTeaes v ApyruX MOHTOJIbCKUX TOCyAapei Haao
uckatb B Pycckom Arntae Ha CkJIOHaX M B ONMHAaX XpeOTa X0iI3yH.
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3KOJIOTMYECKU UMIIEPATUB PA3BBUTHUS ATPUKYJBTYPHOI'O
MPOCTPAHCTBA CEBEPO-KA3AXCTAHCKOM OBJIACTH

C.B. lawxos, M.B. Ilpucuy
Cegepo-Kazaxcmanckuii eocydapcmeennuiii ynusepcumem um. M. Kosvibaesa,
2. [lemponasnoeck, Kazaxcman

Annomayus. CtaTbsi OCBAIICHA U3YYEHUIO MEXaHU3MOB IKOJIOTMUYECKOH YCTOMYMBOCTH 3EMIICHCIIHS
Cesepo-Kazaxcranckoli 00nacTé B CBET€ HHTEHCH(HUKAIMK OTpPAcid M JWBEPCUPHKAINU CTPYKTYpHI
MOCEBHBIX IUI0MmaAeH. AeHTH)HIIMPOBAaHEI OCHOBHEBIE arpOr€HHBIE SKOJIOTHYECKUE TPOOIIEMBI, OTIPE/IeNIeHO,
YTO BaKHEWIIEeH yrpo3od ocraercst AeryMU(HUKanus MaxOTHBIX MOYB. YCTAHOBJIEHO, YTO OCHOBOH IS
0e300J1€3HEHHOT0 NIepeXo/ia Ha HOBbIE MOYBOMCTOIIAIOIINE TEXHUUECKHUE KyIbTYPhI JOJKEH CTaTh MEPEXOA
Ha OpraHOMHHEpaJIbHBIE yI0OPEHHS U3 MECTHOTO CBIPhSL.

Kniouesvie cnoea: 3epHOBOIl WHBapuaHT, KOHTYpHO-MelMopaTuBHOe 3emiexaenue, CeBepo-
Kazaxcranckast 00macTh, CTPYKTypa IMOCEBHBIX IIOIAAEH, SKOJIIOTHYECKasl yCTOMIMBOCTb.

ENVIRONMENTAL IMPERATIVE OF DEVELOPMENT OF AGRICULTURAL SPACE
OF NORTH KAZAKHSTAN REGION

S.V. Pashkov, M.V. Prisich
Kozybayev North Kazakhstan state University, Petropavlovsk, Kazakhstan

Abstract. The article is devoted to the study of ecological sustainability mechanisms of agriculture in
North Kazakhstan region in the light of intensification of the industry and diversification of the structure of
sown areas. The main agrogenic environmental problems have been identified, and dehumidification of arable
soils has been identified as the most important threat. It was established that the basis for a painless transition
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to new soil generating technical cultures should be the transition to organic and mineral fertilizers from local
raw materials.

Keywords: grain invariant, contour and reclamation farming, North Kazakhstan region, structure of
sown areas, ecological sustainability

Cesepnbiii Kazaxcran, KpymmHBIA TPUPOTHO-XO3IUCTBEHHBIN paiioH, 00IafaeT JIydInMHA B CTpaHe o
IUIOIOPOJIUIO M OMOPKOJIOTHYECKOMY MOTEHIMANY YepHO3EMHBIMU TOYBaMu. Jluaupyromee mMecTo B HEM
3aanMaeT CeBepo-Kazaxcranckas oOmacte (nmamee — 007acTh) — BaXKHEHIIMHA TPOW3BOIWTEINH
CEeNbXO3NPONYKINU U 3€pHA, B 4aCTHOCTH. CTPYKTypa CENbCKOXO3SWCTBEHHBIX YrOAWH M A0JA HAllHU B
paspese palioHOB 3HAYUTENBHO pasHATcs: oT 29% B YanuxanoBckoM 110 75% B paiione I'. Mycpenosa. [lons
npoaykuuu pacreHueBoxactsa B 2018 r. cocraBunma 72% (371 mupa. TeHre) m mpomoipkumia pocT. Poct
SKOHOMHMYECKOTO IUJIOAOPOIMSl MAIIHW CTal BO3MOXKEH HCKIIOUHUTENBHO OJarofaps IuUBEpCHUpHUKALUN
CTPYKTYPBI IAXOTHBIX 3eMeJb — OTKa3 OT MOHO3EPHOBOTO MHBAPHAHTA, MPAKTUKOBABIIETOCS BekaMu (¢ 50-r
rr. XVIII B.) u mepexo Ha BRICOKOpPEHTA0EbHBIE MAaCIHYHbIE KyIbTYpHI (puc. 1).
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Pucynok 1 — JluBepcudukanms cTpyKTyphI OCEBHBIX Iuioniaeii CeBepo-Kazaxcranckoit obnactu
B 2009-2019 rr. (CocraBieno no: [7])

HuBepcudukanust CTpyKTYpbl HMOCEBHBIX IUIOMIAACH JMIIb KaTaJH3UPOBajia IMPOAOIDKAIOLIYIOCS C
HYJIEBBIX I'OI0B (OKOHYaHHE KPU3UCHOTO MEPHO/Ia) MOJIIPU3ALUIO arpUKyJIbTYPHOTO IPOCTPAHCTBA 00J1acTH,
BBIPAXKAIONIYIOCS, C OTHOM CTOPOHBI, POCTOM T'€03KOJIOTHUECKOI HANPSKEHHOCTH B arpapHbIX U aKyJIbTYPHBIX
(mpupogHO-arporeHHbIx) JaHgmadTax M, € JAPYroi, NpOrpajalMOHHBIMU IIPOLIECCAMH Ha 3E€MIIX,
MEPEBOJIUMBIX B 3aJIeKb M3-32 SKOHOMHYECKOW HEIenecooOpasHOCTH MPOMOJDKEHHsI HA HHUX 3eMIICIeIIHsI.
Harypubie obcnenoBanust 20-JeTHUX 3alIe)KHBIX 3€MeNlb YMEPEHHO-3aCYHUIMBON crermu (YaluxaHOBCKUH
paiioH) BBISIBIIIM aKTHBHBIE JEMYTallMOHHBIE (BOCCTAHOBUTENBLHBIC) M3MEHEHHS (PU3MOHOMHUYECKOTO 00NHKa
KOBBUIBHBIX CTETICH B CTOPOHY €CTECTBEHHBIX aHAJIOTOB U POCT conepkanmsi rymyca (B cioe 0-30 cm) TemHo-
KaIlITAaHOBBIX COJOHLEBATBIX CYTJIMHUCTBIX MOYB [4].

DKCTEHCHUBHAs arpOTEXHHUKA BO3/IEJIBIBAHMSA 36PHOBBIX KyJIbTYpP B IIOCTIEINHHOE BpeMs 00yCIIOBHIIa HE
TOJIBKO arpOreHHYIO IeTyMU(HKALNIO (BBIHOC C YPOXKaeM), HO M aKTUBH3UPOBAJIa CHIIbHEHIIINE S)PO3NOHHbBIE
npoueccel. U ecin nedusamuio B 10xkHBIX paitoHax (I'. MycpenoBa, TalbIHIINHCKHI) yIAIOCH «IIOTaCUThY yKE
K KOHITy 60-X TT. IPOIUIOTO BeKa [5], TO MOCIENCTBUS OBPAKHOM dPO3UH OIIYIIAIOTCS O Ceil IeHb, B BHIIC
(u3MUecKoro BHIOBITHS TUIOJOPOJHBIX 3eMeIb U3 000poTa (TycTOTa S3PO3HOHHOTO pacuIeHEHHS JOCTHTaeT B
MawmmtoTckoM paiione 100 M/ KM?) ¥ CBSI3aHHOT'O C HUM BBIHOCA rymyca u OroreHoB [6]. Ilytem conpsbkeHust
JaHAMA(THOM HEOIHOPOAHOCTH TEPPUTOPUU OOJIACTH C OCHOBHBIMH BHIAMH CEJIBCKOXO3SHCTBEHHOMN
JESATENBHOCTH, C YYETOM aHaJM3a JaHHBIX T€OMOHUTOPHHIA MaXOTHBIX 3€Melb, HAMU CO3[jaHa OLIEHOYHO-
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CHUHTETHYECKass KapTa IMPOCTPAHCTBEHHOW JIOKATM3AIUU HICHTHU(OUIIMPOBAHHBIX IPOOJIEM arporeHHOTO
xapakrepa (puc. 2).
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Pucynok 2 — Dxosoruyeckue npooieMbl arpuKyIbTypHOTO npoctpancTa CeBepo-KazaxcraHckoi obactu

[Ipumenenne mabIOHHBIX (YHU(DHUIMPOBAHHBIX) 103 YIO0OPEHU B COBETCKOE BpeMsl yCyTyousiio u 6e3
TOTO OKCTCHCUBHBIM XapakTep 3eMieleNusi, MPHUBOAS K OTpULATEIbHOMY OallaHCy IUIOJOPOAUs B
OOJBIIMHCTBE XO3AUCTB, JAOCTHUTIIETO aOCONMIOTHBIX TOKazaTeneidl B KpusucHbIA mepuoxn (1992-1998 rr.).
BHecenne MuHepanbHBIX yA0OpeHui, o cpaBHeHHto ¢ 1990 r., ynano x 2001 . B 56 pa3, B 2015 . — B 16;
opranun4eckux — ooBammiock ¢ 1300 krira 1o 3,8 8 2004 r., 17 kr\ra 8 2009 r., yBenuuuiimcs B 2015 1. mumib
10 48 xr\ra [3]. BeiTekaromas u3 3Toro aeryMuduKams mo4B MPUBOIUT HE TOJIBKO K TEKyIIEMy HeI000py
ypoXasi, HO CTaBHT IOJI YrPo3y CHCTEMY DKOJOTHUECKOW YCTOMYMBOCTH 3emilelenus B IienoM. JlaHHas
mpo0OyieMa crtajia 0COOCHHO aKkTyajdbHa B TOCTKPU3WCHBIA TEPHOJ, KOTNa PEe3KOE CHIDKEHHE COJep)KaHUs
ryMmyca B 4Y€pHO3C€Max U JIYrOBO-4YCPHO3CMHBIX IMOYBAX HWHUIHWHUPOBAJIO CO3OaHHC pere3eHTaTHBHOI7] CETHU
CTalMOHAPHBIX U MOJJYCTalMOHAPHBIX 3KOJOTMYCCKHUX IJIOMAA0K MOHHUTOPHHIA ITOYBECHHOTO ILIOJAO0POAUA.
Hrorom ux nesTensHOCTH cTayna (pUKcamus COAEp)KaHUS TyMyca W OHMOT€HOB 1O TOPU30HTAM ITOYBBI:
AmnaxotHsiii 1 0-30 cM. B pesynbrate, 3a 24-J€THIOI HUCTOPHIO 00C/CIOBaHMI 3a()UKCUPOBAHO MAaJCHUC
COJIepKaHUs TyMyca B JIyTOBO-4EpHO3EMHBIX ITOYBAX JIECOCTEITHOW 30HBI B 16%, B CTEIHOI1 30HE YePHO3EMBI
F0)KHBIE TTOTepsun 110 28%. CpeIHEMHOT0JICTHEE MAJCHUE COJIEPIKAaHUSI TyMyca BCeX MOYB 00JIaCTH MECTHBIC
uccienosarenu oneHuBaiot B 0,5% B rog [1].

[leperoMHBIM MOMEHTOM, OIPEIEITHBIITUM SKOJIOTHYECKYI0 YCTOMUUBOCTD 3€MIICIIENNS O0JIACTH, CTal
TIEpPEexo/]l arpapreB OT TPAAUIIMOHHOMN MPAMOYTOIBHO-TIPSAMOIMHEHON OpraHn3allui TOJIEeBBIX BBIJEIIOB (KaK
mpaBuiio, 310 nenuHHble 400-TeKTapHbIe KIETKH C KOHTYPHBIMH JIECOMEIHOPATHBHBIMH ITIOJIOCAMH) Ha
KOHTYPHO-MENHOPAaTUBHOE OOyCTPOMCTBO TMAlllHM, IIO3BOJMBIIEE HE TOJBKO MOBBICUTH CPEIHIONO
yposkaitHOCTh (B 2 pasa, 1o cpaBHeHHIO B cocenneit Kocranaiickoit o6macteio [8]), HO M MOCTENEHHO BEIBECTH
13 000pOTa COJIOHLIOBBIE KOMIUIEKCHL. Pe3ysibTaTsl He 3acTaBHIM ce0sl IOJTO KAaTh — BTOPOU TOJ MO
ypoKau 3€pPHOBBIX OOHOBHMJIM HCTOPHUYECKHE MAKCHMyMbI, TpeBbICHB B 2018 I. B OTHEIBHBIX XO3SHCTBAX
AiipipTayckoro paiiona 62 y/ra [9].

B 3akmoyeHne MOXKHO KOHCTaTHpOBaTh: arpocdepa o0JIacTH 3a OCTCOBETCKUN MEpPHOJ MpeTeprena
KapJWHAIbHbIE HM3MEHEHHs, BBIPA3WBIIMECS, NPEKIEC BCEro, B IEpexoje Ha ajJanTUBHO-IAHIMAadTHOE
3eMilefieNiie, BMECTE TEM, ITalleHHbIE T€OCHCTEMbI, BBHIY 3aMEHBl MOHO3EPHOBOI MOZETH 3eMJyie/lesinusl Ha
TEXHUYECKHE KYJIBTYPbI, MPOJOJDKHIN YCKOpeHHYI0 aerymudukanuio. [TonoxurenbHblii OanaHc rymyca
BO3MOXKCH JIMIIb B HNEPEXOJEC C MHUHCPAJIbHBIX Ha OPraHOMUHEPAJILHBIC y)106peHI/15[ N3 MECTHOT'O ChIpbA

(CTUIaBMHBI M Carporiessi), 00JaJafolIiX CHIbHBIM ITOCIEICHCTBUEM U CIIOCOOHBIX BOCIIOJIHUTH BO3POCIIUIA
BBIHOC TyMyca U OHOreHoB [2].
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PU3NKO-TEOTPAOUYECKHUE ACIIEKTBI OCBOEHUA TEPPUTOPUN

CPEJHE-MAPXHHCKOI'O AJIMA3OHOCHOI'O PAMOHA

'B.®. Ilonos, *A.B. Jlecocmaesa, *HU.B. Koznosa
LCesepo-Bocmounviii pedepanvuviii ynusepcumem, *“Hucmumym eonozuu armasa u 61a20pooHsix
memannos CO PAH, 2. Axymck, *Hayuonansnuiii uccieoosamenvckuti ToMckuii 20cyoapcmeenibiii
yuugepcumem, 2. Tomck, Poccus

Annomayus. B paborte mpencraBieHsl (u3nko-reorpaduueckie U ropHO-T€OJIOTHYECKUE YCIOBHS
CpenHe-MapXHWHCKOTO allMa30HOCHOTO paiioHa, mpoMbliuieHHass uHppacTpykTypa Hiopounckoro 'OKa u
OCHOBHBIE TCH/ICHIINU Pa3BUTHS T€0IKOIOTHUECKOM CUTYaIHH.

Kniouegvie  cnosa:  usmko-reorpaduyeckue  yclIOBUs,  TOPHO-T€OJOTHYECKHE  YCIOBHS,
KHUMOEpIINTOBas TPyOKa, MPOMBINUICHHAs HMHPPACTPYKTYpa, MHOTOJIETHEMEP3IIBIE TIOPO/IBI, 3arpsi3HEHHE.

PHYSICAL AND GEOGRAPHICAL ASPECTS OF DEVELOPMENT THE TERRITORY
OF THE MIDDLE MARKHA DIAMONDIFEROUS DISTRICT

'B.F. Popov, 2Ya.B. Legostaeva, *I.V. Kozlova
'North-Eastern Federal University; ®Institute of Geology of Diamond and Precious Metals SB RAS, Yakutsk;
3National research Tomsk state University, Tomsk; Russia

Abstract: The paper presents the physical-geographical and mining-geological conditions of the Sredne-
Markhinsky diamondiferous region, the industrial infrastructure of the Nyurba GOK and the main trends in
the development of the ecological situation.

Keywords: physical and geographical conditions, mining and geological conditions, kimberlite pipe,
the industrial infrastructure, permafrost, pollution.

Jlo6b14a oJIe3HBIX MCKOMIAEeMbIX HEM3MEHHO COTIPsKEHA € INTyOOKHM W3MEHEHUEM OKPYIKAIOLIEeH Cpeibl
u eé Tpanchopmanueii. OcBoenne Cpenae-MapXuHCKOTO aIMa30HOCHOTO paifoHa MPUBEJIO K 3HAYUTEIHHBIM
M3MEHEHUSIM KOMIIOHEHTOB IPUPOABI UCCIEAYEMON TEPPUTOPHUH.

Ha tepputopun SIkyTcKoW amMa3OoHOCHOW MPOBUHITMM H3BECTHHI 00JIe€ THICSIYM KHMOEPIUTOBBIX
TpyOOK, HO MECTOPOXKAEHHUS aJMa30B PENKH, CEroIHS B pa3paboTke HaxoasTcs mopsiaka 20 KOpEeHHBIX U
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pocchIMHBIX MecTopoxacHui. Oxomo 20 % ammaszoB moo6eiBaeTcs kommannen AJIPOCA B HropOuHCcKOM
ropHo-oboraturenbHoM  komOuHate (I'OK), ocBamBatomem Tepputopuio  Cpemgae-MapXHHCKOTO
QJIMa30HOCHOTO paiioHa, IZleé B HacTosIlee BpeMsl BeayTcs padoThl Ha Kapbepax «HiopOumHCkmid» u
«boryobuHCKmiT». PaboThl 371€ch BeayTCs BaXTOBBIM METOJOM. biikalmmMy Hacen€HHBIMH ITyHKTAMHU
sBisitoTes T. Hiop6a (205 kM), r. Mupnsriid (315 kM), r. Y naunsiii u . Aixan (270 u 280 km).

KumbepnuToBas Tpyoka «boryobunckas» Obiia oTkpbiTa boryobunckoii 'PO B 1994 1. B ssHBape 1996
I. Ha PacCTOSHUHU MOpPsIIKa 3 KM K CEBEPO-BOCTOKY OT He€ — TpyOka «HiopOuHCKas», MoyduBIIas Ha3BaHUE
nmo omHonMéHHOMY ropoxy HiopOa. IToszxe, B 1999 1. u B mae 2006 T., COOTBETCTBEHHO, OTKPBITHI
KUMOEpIuTOBBIC Maiiku MapxuHckas u Matickast [1, 10, 11]. Bce 3TH MecTOpOXKIeHUS OTHECEHBI K KATCTOPHHT
YHUKaJIbHBIX BCJIEACTBUE BBICOKOTO COJIEpKAaHMS M KauecTBa KPHCTAUIOB aiMasza. Tak OBLIO OTKPBHITO
Haxsiackoe kumbOepnuToBoe noje Cpenne-MapXHHCKOTO alMa30HOCHOTO paiioHa B MEXIypeube peK XaHHs
(eé mmna 398 kM m muTomans Bogocbopa 7740 km?) u Hakein (174 kM, 2210 kM?), I€BBIX IPUTOKOB CPEIHETO
Teuenus p. Mapxa (1181 km, 78700 km?), Bianaromieii B p. Buttoii — KpynHbIii J1eBbIi TpUTOK p. JleHa.

B peruoHasibHOM TEKTOHMYECKOM IUIAHE TEPPUTOPHUS HAXOIUTCA B OOJACTH COWIEHEHHS IOro-
BOCTOYHOTO CKJIOHa AHa0apCKON aHTEKIM3BI U CEeBepO-3alMagHoro O0opra Bumoiickol CHHEKIN3BI — JBYX
KpYIHBIX CTpYKTyp CuOupckoil mnatdopmbl, OCIOXHEHHOW pa3nomMaMu Bumroiicko-MapxuHCKOH U
CpennemapxuHckoit 30H [3]. IIpuaéM KHMOEpIUTOBBIE IO JOKATU3YIOTCS B y37aX HEHTPaIbHON 30HBI
pas3noMoB ¢ pudTOnoT00HBIME CTPYKTYPaMu, BRIXOASIIUMU 13 [TaToMcko-Buimtolickoro aBnakorena, Kotropas
SIBIISIETCS. OCHOBAHUEM [UIS UJIEU O TECHOW I'€HETHYECKOH CBSI3M JPEBHHUX aBJIAKOT€HOB U KUMOEPIMTOBOTO
marmatusma [8]. Kpome Toro, ycraHoBieHO, 4TO MPOAYKTHBHBIE KUMOEPIHUTOBBIE MOJS XapaKTEPU3YIOTCS
HanboJiee CI0KHBIM CTPYKTYPHBIM TUTAHOM BMEIIAIOIINX ITOPO/I, IO CPABHEHHMIO C IPUIICTAIOIMMH Y4acTKaMU
[9]. Takum oOpa3om, Bce KOPEHHbIE MECTOPOXKIEHHS alIMa30B B SIKyTHH PacHOJIOKEHBI B CJIOXHBIX TOPHO-
Te0JIOTUYECKUX YCIOBHSIX.

OcanouHblii  9exol  MOIIHOCTBIO 1O 4 KM TpeACTaBieH  BeHA-HWKHENaJe030HCKHUMH,
CpeIHenane030MCKUMHU i ME3030MCKIUMHE CTPYKTYPHBIMU sipycamu [8]. BeHa-HmKHeane0301CKAi BKII0YaeT
TEeppUreHHbIC, TEPPUICHHO-KapOOHATHBIC M KapOOHAaTHBIE MOPOABI BEHIA, KeMOpHs, OPIOBHKA M CUIypa
MOIIHOCTHIO 710 3,5-3,8 kM. CpeHenaneo30MCKHi CTPYKTYPHBIH SIpyC CII0KEH BYJIKAHOT'€HHO-OCaI04YHBIMH,
BYJIKAHOTCHHBIMU M HHTPY3UBHBIMH 00pa30BaHUSMU: TPAIIaMU, KUMOEPIUTAMH, Pa3MbITBIMU OTJIOKEHHSIMHU
CUlypa M JIeBOHA. Me3030MCKUI SIpyC BBINOJHEH JEIIOBUAIbHO-KAPCTOBBIMU, MOPCKUMH M JE€IbTOBBIMU
IOPCKUMH OTJIOKEHUSIMUA MOIIHOCTHIO 10 240 M. HmkHenaneo3olickiue kapOOHATHBIE TOPO/bI 3aKaPCTOBAHBI.
UeTBepTHUHBIE OTJIOKEHHUS TIpEJICTaBICHBI JMIOBHANIEHO-JIEITIOBHAIIEHBIMU, JIETIOBHAIIBHBIMU,
MPOJIFOBUANIBHBIMU M AJUTIOBHAJIBHBIMU 00Pa30BaHUSAMH.

Uccnenyemblii pailoH HaxonuTcs B mpenenax Bumolcko-MapXMHCKOW A€HYJAUMOHHOW pPABHUHBI,
pacmonoxxeHHoi Ha rpanune CpeaHecHOUpCKOro mIockoropbs U LienTpanpHo-SKkyTckol paBHUHBI CpenHeit
Cubupu [2] ¢ abcomoTHBIME OTMETKaMH BozopasneiaoB oT 213 mo 269 M. Penbed crabopacuneHEHHBIIH ¢
OTHOCUTEILHBIMH TIPEBBIIICHUSME HaJ1 OJMKAUIIUMH BOJOTOKaMHu OT 15 10 35 M.

Ilo xapakrepy pexxuma p. Mapxa OTHOCUTCS K BOCTOYHO-CHOMPCKOMY THUILY C XOPOILIO BBIPAKEHHBIM
BECCHHUM I10JIOBOJILEM U JIETHE-OCEHHUMHU MTAaBOJKAMH, a 3MMOI CMEHOH IITyOOKOH MEXEHH C IPOMEP3aHUEM.
Jlenoxon mpoxoaut B 20-x umciax mas. [llupoko pacmpocTpaHeHsl Takke o3épa u 6oiora. O3Epa UMEIOT
TEPMOKApCTOBOE, CTAPHUYHOE M KapCTOBOE MPOUCXoXkAeHHe. Ha pexuM BOIHBIX OOBEKTOB CYLIECTBEHHO
BIUSIOT MHOTOJIETHEMEP3J1bIe Topo 16l (MMII), nMerorire CrionHoe pacpoCcTpaHeHUE U TPOAOIDKUTEbHBINA
XOJIOJIHBIN TIEPUO.

B ximMaTHueckoM OTHOLIEHHN TeppUTOpHs, pacniosoxkeHHast B 170 km roxxHee CesepHoro [lomsproro
Kpyra, OTHOCHTCSI K CyOapKTHUECKOMY Mosicy cuOupckoit obmactu [2]. Kimumar pe3sko KOHTHHEHTAIbHBIN C
CYpOBOI IPOJIOIDKUTENBHOM (8 MecsieB) 3UMOi 1 KOPOTKUM JieToM. CpeHsIsi MOLITHOCTh CHEKHOT'O IIOKPOBa
50 cM, oH oOpasyercsi B Havyasie OKTAOps u cXoauT B Mae. Ce30HHOE MPOTauBaHUE TPYHTOB HAYMHAETCS B
Hayaje Masi U POJIOIDKAETCs JI0 KOHIA CEHTSOpsi. MOIIHOCTD CJI0si CE30HHOTO NMPOTAaMBaHUS U3MEHSETCS OT
0,2 1o 2,5 M, MakcUMaJbHbIE TIYOMHBI NPOTAUBAHUS XapaKTEpHBI Ul BOJOPA3IEIIOB U CKIOHOB I0XKHOM
skcro3unun. ['myOunel 3amerannsa noxomssl MMII BapsupyroT ot 350 M mo 550 M co cnopagudeckum
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pacIpoCTpaHEHHEM B MEP3IIOTHOM CJIOE MEKMEP3I0THBIX BOA. T OXJIaXKAEHHBIX TOPOJL TPOCIIEKUBACTCS
110 T1yOuHBl 750 M.

Pation pacronokeH Ha cthike SIkyTckoro u OneHEkckoro apre3uaHckux OacceitHoB. [lo xapaktepy
B3aVMOOTHOIICHUS MEP3IBIX M TOA3EMHBIX BOJ BBIACIAIOTCS HAIMEP3JIOTHBIE, MEXMEP3IOTHBIE U
MOIMEP3TOTHBIE BOABI. B TONIEe 0cafouHOro 4exya BBIACISIOT MEKMEP3JIOTHBI BepXHEKEMOPHICKUI
(MBBK), nogmep3notasiii BepxuekemOpuiickuii (IIBBK), cpeanekemMOpuiickuii, BeHA-HIKHEKEMOPHHCKUI
1 BEHICKUH BOAOHOCHBIE KOMIUTEKCHI. [Tog3zemunie Boapl [IBBK mpencraBistoT co00i XI0pHIHO-KATBIIHEBBIC
paccoisl ¢ MuUHepanu3anuen 10 250 /11, ¢ MPOMBIIIJICHHBIM COJIepKaHueM OpoMa, CTpoHIMS U TuTui. OHH
XapaKTEePU3YIOTCs TAKXKE MOBBIIICHHON Ia30HACKHIILICHHOCTHIO a30THO-METaHOBOTO COCTaBa [5].

JlanamadTel JaHHOH TEPPUTOPHH CIEIYET OTHECTH K TPYIIIE CeBEPO-Ta&KHBIX IPOBUHIIMI CIUIOITHOTO
pacnpoctpanenuss MMIL. Mep3ioTHbie ycIOBUS SBJISAIOTCS TTIABHBIM U3 TaHAmadTooopa3yomux GakTopoB
IUIL BBIIEJNEHUs] NPOBHHIMHM B KpHOJINTO30HE. CeBepo-TadXKHBIM MOATHI JaHgmadTa XapaKTepu3yercs
npeoOiajaHieM JHCTBEHHUYHBIX PEAKOCTOHHBIX KyCTApHHYKOBO-MOXOBBIX M JIMIIAHHHUKOBBIX JIECOB C
IIPUMECHIO €I CHOMPCKON B JOJIMHAX PEK U COCHBI OOBIKHOBEHHON Ha CYXHX CKJIOHAX FOYKHOHM 3KCIIO3ULIMU.
XapakTepHbIMU YepTaMU OMOTHI SIBJISIFOTCS HEBBICOKMH OOHUTET M Majas COMKHYTOCTb KPOH, HEOONIbLIOE
KOJINYECTBO MPUMECH COCHBI OOBIKHOBEHHOH, MO CPaBHEHHUIO CO CpeJHETa&KHBIM MOJTHIIOM JaHAmadTa,
pacnpocTpaHEHHBIM FOJKHEEe. XapaKTepHBI IIAKOPHBINA, MEKATACHBIA W CKJIOHOBBIH THITBI MECTHOCTH [4].
[1naxopHBIN TUIT MECTHOCTH IIPEACTABIIEH IPUBOAOPA3ACIbHBIMU MJIOCKOPABHUHHBIMU M TIOJIOTOBOJIHUCTBIMU
JOCTaTOYHO JAPEHUPOBAHHBIMM IUIATO HA DIIOBHAIBHBIX M ONMIOBHAIBHO-ICIIOBHAIBHBIX OTIIOKEHUAX.
MeskanacHBI THIT MECTHOCTH XapaKTepeH JUIsl BBICOKMX Teppac KpPYyMHBIX pek (p. Bumroit) m o3épHo-
AJTIOBUABHBIX PaBHUH Ha 03EPHO-aJUTIOBUAIIBHBIX CYNECYaHO-CYTIMHUCTBIX OTJIOKEHUAX. CKIOHOBBIN THIT
MECTHOCTH pa3BUT Ha HAKJIOHHBIX IMOBEPXHOCTAX IUIATO M CKJIOHAaX JOJNUH PEK Ha KOJUIIOBHAIBHBIX,
JICITIOBHATIbHO-KOJUTIOBUAJIBHBIX,  JICTIOBUAIBHO-CONIM(IIOKIIMOHHBIX W JPYrUX  OTJIOXKEHUsx  [4].
JIOMUHHPYIOIIMMHU THIIAMHU TOYB SIBJISIFOTCS MEP3JNOTHBIC MajieBble THIWYHBIE W OMOJ30JICHHBIE, MOA0YPHI
OXPHCTHIC U TIEPErHONHO-KapOOHATHBIC TOYBHI [6].

[IpombitieHHass WHQPpPACTpyKTypa palioHa  ONpeAeNsieTcss MPOW3BOJCTBEHHO-XO03SHCTBEHHOMN
nesirenbHOCTRIO0 HiopOunckoro I'OKa, paboTatomiero kpyrinoroanuno. Kapeepbl npoeKTHpyIOTCS Ha TIyOHHY
nopsimka 0,5 KM, 3aTeM — MOJ3EMHBIA cHoco0 NOOBIYM Ha TIIyOOKMX TOPH30HTAaX B IIAXTaxX MPHUMEPHO
KHJIOMETPOBOI r1yOnHbl. HECOMHEHHO, UTO OCBOEHHE aJIMa3HBIX MECTOPOXKACHUMN CBSI3aHO C CYIIECTBEHHBIM
TEXHOTCHHBIM BO3ACHCTBHEM Ha MNPHUPOIHYIO Cpedy, 3arpsS3HeHueM H TpaHchopMmanuerl Taé&KHBIX
naHamadToOB B TEXHOTEHHBIC B 30HE MPSIMOTO BO3JEHCTBUS MPOMBINUICHHBIX 00BEKTOB: Kapbepa, OTBAIOB
BCKPBIIIHBIX OPOA, 000raTUTENBHBIX PaOpUK, XBOCTOXPAHWIHLL, ITOJTUTOHOB 3aKA4YKH IPEHAKHBIX PACCOJIOB,
noj3eMHbIX XpaHnwiuil. [Ipu monckoBeIx paboTax npuMeHstoTcs: OypoBele, reouzndeckre, ropHble padoTHl,
npopybaeTcsi ceTh Tpocek. B akcuryaraiuio BBOASATCS MHKEHEPHO-TEXHUYECKHE KOMMYHHKALIMH BOJO- U
terocHaOxenus1, JIDI, cetb mombe3nHbBIX aBTOmOpor. Bece paboThl mpoBomsTCs ¢ y4ETOM HPUPOAHBIX
YCIIOBHM, TPEXIE BCET0, TOPHO-TEOJOTUYECKHX, BKIIIOUAs TEOKPHOIOTUYECKUE, HHKEHEPHO-TEOJIOTHIECKHE
U THUAPOreoJorudeckue, (Qu3nko-reorpaduuecKkue, Cpeau KOTOpbIX HauOoJjee Ba)KHBI KIMMAaTHUYECKHE,
reoMopdosornueckue U rHApOJIOTHUECKUE ycinoBus. Hampumep, oTpumaresibHbIE TEMIIEPaTyphl TOPHOTO
MaccHBa M BO3JYIIHOW CpE/bl SBISIOTCS TMOJOXHUTENBHBIM (DakTOpoM, 00eCTeYHBalONIMM YCTOHYHUBOCTh
KPYTBIX OTKOCOB OOPTOB Kapbepa B yCIOBUSIX KPHOIUTO30HBI.

3arpsi3HeHNe MOYBEHHOTO MOKPOBA BBI3BIBAIOT MOCTIEICTBUS B3PHIBOB B Kapbepe W PacIpOCTpaHEHHUE
MEJIKOIMCTIEPCHBIX YaCTHII C OTBAJIOB, HACKITIEH, JOPOT MIPH CTPOUTENHCTBE MPOMBIIIIIEHHBIX U TPAKIAHCKUX
00BEKTOB. DTO ONpEAEISIET CIOKHYIO SKOJIOr0-TEOXMMUYECKYIO CHTYallUI0, KOTOpas XapakTepu3yeTcs Kak
YMEpPEHHO ¥ BBICOKO OMacHast IO CyMMapHOMY TTOKa3aTeio 3arpsi3HeHNs MOYB, YTO CBSA3aHO KaK C MIPUPOTHOM
FeOXMMHUYECKON aHOMAaJIEN, TaK M TEXHOI'€HHOM aHOMaJIMEN MOBEPXHOCTHOIO 3arpsA3HEHNUS.

HpeHaxHble paccoiibl YTUIU3UPYIOTCA MYyTEM UX 3axopoHeHus B Toimu MMII. B ocHoBy agaHHOTO
METOJIa TOJIOKEHO CBOMCTBO ()OPMHUPOBAHHS MOJIE3HOH EMKOCTH MOpoj npu (a3oBOM mepexojie Jéa — Boja.
[NoazemHOE 3aX0pOHEHKE APEHAXKHBIX paccoiioB B Tonuy MMII BrepBbie Ob110 TPUMEHEHO B Y TaUHUHCKOM
I'OKe AK «AJIPOCAY», 9To siBUIOCH Haubosiee MporpecCHBHBIM HANPABIEHHEM B PEIIEHUH SKOJIOTHYECKUX
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npobneM peruona. OHAKO MPHU TPAHCIIOPTHPOBKE PACCOJIOB BO3MOXKHBI YTEUKH ¥ ()OPMHUPOBAHUE OPCOJIOB
JTUTOXUMHYECKIX aHOMaJIMi M IMOTOKOB paccestHust Li, Sr, Br u npyrux MukposaeMeHToB-TipuMeceii [7].

Ha tepputopun Cpenne-MapXUHCKOT0 aJIMa30HOCHOTO pailOHa OTMEUEHB! CIEAYIOIINE MPOSBIECHUSI
KPHUOTEHHBIX IPOLIECCOB U SIBICHWH: CONMM(IIOKINA, TEPMOKApCT, MOpPO3HOE IydeHHe, MOpPO3HOE
TPEUIMHOO0pa30BaHue, TEPMOIPO3HUS U MOPO3HOE BEIBETpHUBaHUe. [[py HapyIIEeHUH TOYBEHHO-PACTUTENEHOTO
CJIOS TPOUCXOJUT TPABUTALMOHHOE MEPEMEIICHNE IOYBEHHO-TPYHTOBOIO MaTepuaja IO CKJIOHaM C
KPHUOTEHHBIM CONMUQIIIOKIIMOHHBIM pacTeKaHWEM TJIMHHCTBIX Macc, TepeMeIlnBaHneM MX COCTaBa,
aKTUBU3aLlMENl TeoXMMHUYEeCKHUX mpoueccoB. llopoasl, oka3zaBIIMecss Ha IOBEPXHOCTH, IOABEPIKEHBI
KpPHOTEHHOMY BBIBETpHBaHHIO. KpoMe 3TOro, HapylleHHe IMOYBEHHOTO ITOKPOBa WM €ro YHHYTOXXCHHE
SIBIIAIOTCA KaTalu3aToOpOM F€OXMMHYECKHX MPOLIECCOB MUTPAIMH BEIECTBA, & B TPAHULIAX aHTPONOTEHHBIX
naHamadTOB CIyKaT NPUYMHOW (OPMHUPOBAHHMS TEXHOTEHHBIX T'€OXMMHUYECKHX aHoManuid. B mpenemax
MOCTIEAHNX HanOoJiee MHTEHCUBHO BHIPAKEHBI MPOIIECCHI BOJHON MHTPAIlNH, PUBOAIINE K aKKYMYJISITUU
WIH PACCEeSIHUI0 HanOojee MOABIKHBIX MHUKPOAJIEMEHTOB, BHIHOCY OHMOTEHHBIX 3JIEMEHTOB, 3aCOJICHUIO,
BBIIIIETIAYMBAHUIO TIOYB M PE3KOMY HApPYIIEHUIO IPUPOTHOTO PABHOBECHSI.

H3MmeHeHnsT XMMHYECKOTO COCTaBa TOYB M BOJl, B CBOIO OdYEpelnb, HAXOIAT CBOE OTPaXKCHHE B
OMOTreOXMMHUYECKUX TapameTpax dKOCHUCTEM paiioHa B LIEJIOM, YBEJIWYHMBAas KOHICHTPAIIMIO XMMHUYECKUX
AJIEMEHTOB, TIPEXKIE BCETO, B pACTECHHUIX-3U(PUKATOpAX.

Takum 00pa3oM, MOWCK W aHAIU3 CONPSDKEHHS (QHU3UKO-TeorpadUuecKuX YCIOBUH € Pa3lTUYHBIMU
ACTeKTaMH OCBOCHHS alMa3HBIX pPECypCOB JaéT BO3MOXKHOCTh COBEpPIICHCTBOBAHHUS OPTraHU3AINN
BBICOKOTEXHOJIOTUYHOTO TPOW3BOJCTBA MO JOOBUE M TEepepadOTKe aIMa30HOCHOTO CHIPhS M OXpaHbBI
OKpy»Karoiei cpensl B yenoBusx Ceepa. B cBoto ouepesib, MX HETOOIICHKAa MOXKET PUBECTU K 00OCTPEHHIO
TEPPUTOPHAIBHBIX, TPOW3BOJCTBEHHBIX M COIHMAIBHBIX MPOOIEM CaMOro pa3IMYHOTO XapakTepa, YTo
CTaHOBHTCS] OCOOCHHO aKTYaJIbHBIM TP pa3padOTKe KOPEHHBIX MECTOPOXKASHHUH HIbKe moaomBssl MMIT.
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OBb-UPTHINICKUI BACCEWH B 3EPKAJIE XPEMATHUCTHKH
(K175-JJETUIO PYCCKOT'O TEOT'PA®NYECKOI'O OBIIECTBA)

"B.C. Pesgsxun, *[O.B. Kosvipesa
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2 Anmaiickuii 2ocyoapcmeennuiii ynusepcumem, 2. bapnayn, Poccus

Aunomayus. B craTthe 0OCyXKIaeTcss 3KOJOTHYECKoe HeOnaromonyuue B OacceifHe KpymHeHmiei
asuatckoit pexkm OOb. [Ipemmaraercs ycumenue pomu Pycckoro reorpadudeckoro ooOmiectBa B felie
COXpaHCHUS JKU3HEHHBIX cpeJl OaccelHa.

Kurwouesvie cnosa: 0Oaccetin O0m, reorpaduueckas ciy:k0a, 3IKOJOTHYECKAs HANPSKCHHOCTb,
nugpoBU3aLus.

OB-IRTYSH BASIN IN THE MIRROR OF CHREMATISTICS
(TO THE 175TH ANNIVERSARY OF THE RUSSIAN GEOGRAPHICAL SOCIETY)

'V.S. Revyakin|, 2Y.V. Kozyreva

Polzunov Altai state Technical University, 2Altai state University, Barnaul, Russia

Abstract. The article discusses environmental problems in the basin of the largest Asian river Ob. It is
proposed to strengthen the role of the Russian Geographical Society in preserving the living environment of
the basin.

Keywords: Ob basin, geographical service, environmental tension, digitalization.

B pamkax ¢opyma Munonpom — 2019 o undposuzanuu (Exkrepunodypr) npencraBurensmu Kyzoacca
Obu1  mpeseHToBaH mpoekT «LludpoBoit  OOb-UpTteimickuit  Oaccerin» [6]. VYxke cdopmupoBaH
KoopannannonHslii coBeT, yTBep)KJIeHa AOpPOXXKHas Kapra W T.A., U T.N. Havamack XM3Hb OYepeaHOro
MEpPONPHATHS, T0JOOHOIO MHOKECTBY LIEJIEBBIX (pelepalbHBIX U PETHOHAIBHBIX IPOTrPaMM, B BHIIIOJTHEHHE
KOTOPBIX MPOBOJISATCS KOH(EPEHIINH, 3aceIaHusl, OPraHU3YIOTCS MIOTHBIE TIOJIUTOHBI U JIP. C TIIABHOM 1IETIbIO
— YIAYYIIUTH KOPEHHBIM 00pa30M 9KOJIOTUYECKYI0 00CTaHOBKY B OacCeifHe U C/IeNaTh KHU3Hb JIIO/ICH, JKUBYLITHX
mo Oeperam pek, Ooinee mocTorHOW... B cBs3u ¢ »tuM, HanmomHuM Pacnopsbkenue llpeacenmarens
[TpaBurensctBa PO B.C. Uepnomeipauna Ne 1127-p, B kotopom PockomBoy, KoopauHaiimoHHOMY COBETY
KUIT «O6b» n ucnionuutenbHoi nupekunua MA «CuOupcekoe coriamenye nopy4anochk NoAroToBUTh B 1996-
1997 rr. ®UII «Mcnonp3oBaHKue, BOCCTAHOBICHHE M OXpaHa BOJHBIX pecypcoB peku OOb». Ilporpamma
npeaycMaTprBaia KOMILTIEKCHOE BOIOXO03SMCTBEHHOE 00yCTpOiicTBO OacceiiHa pekr; YyCTpaHUTh HeTraTHBHBIE
MOCJIEICTBHS COLIMATIbHO-9KOJIOTHUECKOT0 U 3KOHOMHUECKOro miaHa. Panee Obu1o noanucano CornamieHue
MeXTy opraHamu Biactu 14 cyonrextoB Deneparun u [lpasutensctBoMm PO, cozman O6ckoii 6acceitHOBBIH
komureT (Coser) [7], AEATENBHOCTH KOTOPOIO MIOCTENEHHO 3aTyxa. KaHya B 1eTy 4eTBEepTh BeKa, - «XOTeJIH,
KaK JIydllle, a MoJIy4rIoch, Kak Bceraay. M Bot oH, mudposoii aBoitank O0ckoro dacceiina [6]. Uto-To Oyzer,
a Moka B OrpOMHOM uamie OacceliHa, 3aHUMAIOLIECH IEHTpajJbHOE MECTO Ha EBpa3uiickoM KOHTHHEHTE
COXpaHseTcsl KpaiiHe HEyZOBJIECTBOPHUTENbHAS HKOJOrMYecKas OOCTAaHOBKA, KaK CJIEICTBHE BO3ACHCTBUS
MPOMBIIIJICHHBIX U CEIbCKOXO3SHCTBEHHBIX MNPEANPHATHIH, WHTEHCH(HUKAIMK MPOIECCOB ypOaHU3aIHY,
0€3KaJIOCTHOM DKCIUTyaTallud CHOWMPCKOW MHPUPObI, pasrpadiieHus e€ pecypcoB. B pomosiHeHHE K yKe
CBEpLICHHBIM MEPONPUATUSAM, AaKTHBHO pa3BUBAETCS apKTHYECKas Tas3oBas »JIOIEs, HWHTEHCHUBHO
paspabatsiBaroTca Henmpa llonmspHoro Ypama, pacTyT TOpPOACKHE arjioMepalyy, MPOKJIAIbIBAOTCS HOBBIE
HUTKH He(Te- U Ta300poBOAOB... OOMMK UTOT HAIIEro BTOPKEHHS, HEPEIKO XUIIHUYECKOTO, B IPUPOAHYIO
Cpeay — B 3aMBIKAIOIIEM CTBOPE BEIMKOW CHOMPCKON PEKH BOJAA OTpenerieHa Kak «rps3Has». CBOIO MO0 B
3TO COCTOSIHME BHOCAT Hamu cocenu — Kazaxcran u Kuraid.

UroOBbl MOHATH BCIO CJIOXHOCTH CIIOKHUBILEHCS CHUTyallMd, CTOUT BHUMATEIBHO H3YYHTH CTPYKTYPY
opraHoB (ejiepa’abHOI U pEerHOHAJBHBIX BiAcTel B OacceliHe, a 3207JHO M BCIIOMHHTD TIOCJIOBHILY «y CEMH
HSTHEK TUTs 0e3 riiazyy.

B ucropun n3yuenus u ocBoeHus 6acceitna Obu, HaunHas ¢ TIEPBBIX TOXO0B HOBTOPO/IIIEB 11O CeBepaM
B IX-XI BB. 1 moxoma Epmaka, ¢ xoroporo (1582 r.) Haganace smoxa Benukux pycckux reorpapudeckux
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OTKPBITHH, UMEIOLIMX OTHOLICHUE K TEME HAILEro COOOIEHHs, MOXKHO 000COOMTh HECKOJIBKO BPEMEHHBIX
OTPE3KOB, OTMEUEHHBIX PYOCKHBIMH nmaTaMu. JTo: ocHoBanme Tomcka (1604 r.), bapnayma (1739 r.),
opranmzamuss M. JlomonocoBeiM ['eorpaduueckoro pgemapramenta (1739 1.), ocHoBanme Pycckoro
reorpagudeckoro obmectsa (1845 r.) u ero 3anagao-Cubupckoro oraena (1877 r.), ToMckoro yHuBepcuTeTa
(18791.). B 1954 1. o6pazoBano 3anagno-Cudupckoe otaeneane AH CCCP, B 1959 r. — UuctuTyT reorpadun
B Upkyrcke. He Bce momydanock Tiagko 3a MPOMICAIINE CTOJETUS — KaTacTpo(bl, BOWHBI, PEBOJIOIHH,
pa3zHooOpa3ubple peopMBI ¢ UX TUTAYEeBHBIMU ITOPOH pe3yiabTaraMu. HeiHe OONBIION 0TS HCciieoBaTese
aKaJIeMUYECKUX, BY30BCKHX M OTPAcieBBIX CTPYKTYp TpeX CTpaH MPOAOIDKAET HCCIEAOBATh T'e€OTpUALy
OO6ckoro OacceitHa. MHOKECTBO CONMIHBIX MOHOTpapHUICCKUX OO0OOIIEHUH, POCCHITb CTaTel B ACCATKAX
CHELUANBHBIX HAYyYHBIX M HAYYHO-TIOMYJISIPHBIX KYPHAJIOB MOBECTBYIOT O MPOOJIEMATHUKE KOMILIEKCHOTO
MPUPOAOTIONB30BAaHMS B PEUHBIX OaccelHax [5, 6], B KOTOPOM IMOKa «Ci1aboy» MpeacTaBieHa Hu(pOBU3aIIHSL.

JlanpHeiiiee ocBOeHHME IPUPOIHBIX PecypcoB OacceifHa mo-pexxHeMy OyayT OmpeneNsiaTs 30HaIbHO-
pETMOHANBHBIA PUCYHOK JIAHAMA(TOB C UX YITPAKOHTHHEHTAIBHBIM KITMMATOM, C 3aMETHOW 3aBUCHUMOCTBIO
OT HUBAIHHO-TIIANHAAIEHOTO KOMITIEKCA, KOHTHHCHTAIBHO-TPAHCIIOPTHOE reorpaduyueckoe MmojiokeHue [2].
CokpalieHue KOJMYecTBa CHOUPSIKOB, MCUE3HOBEHHE ThHICSY HACEJICHHBIX ITYHKTOB, cllaboe pa3BUTHE
WHPPACTPYKTYpHI JHIIb MOATBepkIaeT npaBory H.M. fAnpunueBa o xonmoHuanmbHoM cratyce Cubupu, o
npeogoaeann kotoporo meuran ['.H. [lorannsa. HexaBane pe3ynbpTaThl 5KOHOMHUKO-TEOTPAQUUECKOTO IJIaHa,
nony4enHnsbie JI.A. be3pykoBbIM [2], mOKa3aau MpaBoTy HAIIKMX MPEIIIECTBEHHIUKOB — «CHOMPH AaeT B pacyere
Ha OJIHOTO JKHTENsI OOJNbIIe, YeM CTpaHa B IIEJIOM, TPOMBIIUIEHHOW MPOIYKIMH B 2,3 pasa, skcrmopra — B 3,9
paza, OFOKETHBIX MOXOMOB B 2.9 paza!l OOmuii 00beM TpaHC(epTOB, BBIACIEHHBIX H3 (eneparbHOro
Oromkera Ha Bcto Cubupb, Obi1 B Havyane 2000-x TOAOB MEHBIIE YUCTOM MPUOBLTH Ka)XIOW M3 KPYITHBIX
KOMITAaHUH, SKCILTYyaTUPYIOMHX cuobupckue pecypcs» (c.109). CTOUT u yAUBIATHCS, 9TO Ha JOIO MOCKBEI
MPUXOANUTCST OOJiee ITOJIOBUHBI 3KCIOpPTa TOIUTMBHO-YHEPrETHUYECKHX pecypcoB Poccuu. DKOHOMUYECKUH
3 EKT OT nepepadoTKH CHOUPCKOTO CHIPBS YXOIUT JAJIeKo 3a e€ mpeaesbl.

Bbixon U3 clI0XMBIIEHCS CUTyalMy, TIOMUMO YCHJIMH BJIACTHBIX M HAYYHBIX CTPYKTYP, €CTECTBEHHO,
BUAWTCS B Pa3BUTUHM TPAKIAHCKAX WHHUIMATHB, B TOBBINICHHHA POJH CHOMUPCKOTO HACEJCHUS B Jeie
COOCTBEHHOro OBITHUSI M  pPa3BUTUS, B HMHTEHCHU(DHUKALMHM  JCATENbHOCTH  MEXIYHApOOHBIX U
HETPaBUTEIbCTBEHHBIX CTPYKTYp. OO0 0JTHON M3 HUX CKakeM 0C000.

B 2019 r. ctpana BrepBeie otmetuna Jlens reorpada, [Ipesunent PO mosenen yupeants modeTHOE
3BaHue 3aciykeHHOro reorpaga PO, B uem HaM BUIUTCA TOCHUI K IOUCKY ¥ 0OOCHOBaHMIO HOBOM MapaaurMbl
cTapeiimell QyHIaMEeHTATBHON HayKu «reorpadus» ¢ €€ rIaBHbIM 00BEKTOM — JaHMIAPTHOH 000I0YKOi
IUTAaHETHI, KOTOPBINA JOJDKEH OBITHh HOJI0XKEH B OCHOBY IOATOTOBKH CIIELMATMUCTOB OYyAYIIETO U BO3MOXHOTO
BO3BpalleHus K uaee o I'eorpaduueckoit ciayxoe. «Ecnu Obl mocunTaTth pa3Mepsl ymepoa..., HAHECEHHOTO
HETPaBUIILHBIM YYETOM MECTHBIX Teorpa)MuecKuX YCIOBHH..., KOTOPBIX MOXHO ObUIO OBl M30€kKaTh MpH
YCIIOBHHU OPraHU3aLMH reorpaduuecKo Ciry>k0bl, CHOCOOHOI BOOPYKUTh NPAKTHKY KOHKPETHBIMH 3HAHUAMHU
reorpa)uyecKkoil cpelibl B MOPaOHHBIX paznuuusx [1]. [oxel U roasl COMHEHMH, CIIOPOB M T.I. COOBITHIA.
Co3manHOE MHUHHCTEPCTBO HpUponbl Poccuu naneko He MONHO OTBEYaeT TPakToBKe JaHamadTa mo B.B.
HoxkyuaeBy u JI.C. bepry, ¢ y4eToM COIMONPUPOAHOrO TPEH1a pa3BUTHS Ha3BaHHOIO 00BbEKTa reorpaduu.

Y cunusiMu BIACTHBIX U HAYYHO-IIPOU3BOJICTBEHHBIX cHI1 OOCKOTo OacceiiHa mpu akTHBHOM MOJIEPIKKE
reorpaduyeckoii 0OIIECTBEHHOCTHIO BIIOJIHE BO3MOXHO IMPHOOIIEHWE MECTHOI'O HACEJIEHHsS] K PELICHUIO
JIOKaJIbHBIX U PETHOHANBHBIX MPOOJIEM MPUPOJIOTIONH30BaHUSI, KOTJa pa30yXIIHii 10 HEBEPOSTHBIX Pa3MepoB
XKYIeN SKOJOTHU CMEHHTCSI MParMaTu3MOM B COUYETAHUHM C CHOMPCKHUM NATPHOTH3MOM. J[JIsl 3TOTO CTOWT
noayMaTh 00 OpraHM3aluH cbhesfa reorpadoB 0OCKOro OacceifHa C JKelIaTeJbHBIM y4acTHEM KOJUIET W3
Kazaxcrana m Kutas [5]. KoHeuHo, 1eHTpOM akTHUBHU3AIMH Teorpaduueckoil padoThl cieqyeT MpHU3HaTh
Towmck, rae koraa-to ommck cepaua panereneit Cubupu I'.H. [lotanuna, H.M. fnpunnesa, otma u chiHa
Bapanckux, B 0COOEHHOCTH, MIIQJIIIETO — YYUTENs] TPOMaTHON IIKOJIBI COBETCKUX TeorpadoB, mpodeccopa
A.A. 3em110Ba, y4UTENS OJHOTO U3 ABTOPOB COOOIIECHHSI.

[Ipae C.H. Xaprouu [7] B TOM, 4TO B OacceliHe JODKHO KHUTh TPaMOTHOE, 3JJ0POBOE U KYJIBTYPHOE
HaceJieHHe, padoTaTh 3KOHOMHUKA, OCHOBaHHAsI HA BBICOKMX TEXHOJIOTHSX... JITO PETHUOH, IJIe YUCThIC PEKH,
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o3epa, jeca, KpacuBbIe JaHIIIa(THI A HAC U HAIIMX OTOMKOB, TJ€ KyJIbT MPUPOILI B OOIIECTBE CTABUTCS
Ha TIepBOE MECTO.
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NEPCIIEKTUBHBIE 'EOJIOT'TYECKUE NAMATHUKHU ITPUPOABI HA
TEPPUTOPUU XAHTBI-MAHCHUICKOI'O ABTOHOMHOI'O OKPYTA -IOT'PbI

C.H. Coxonos
Huoicnesapmosckuii cocyoapcmeennwiii yHugepcumem, 2. Husicnesapmoeck, Poccusa

Annomayus. B cTaThe paccMOTPEH BOMPOC O I'E€OJOTHYECKUX MaMSATHUKAX MPHUPOABI, MPAKTHYECKU
OTCYTCTBYIOIIIMX Ha TEPPUTOPUU XaHThI-MaHCUHCKOTO aBTOHOMHOTO okpyra - FOrpel. Ilo MHeHuto aBTOpAa,
Ha TEpPPUTOPHUH OKpyra MOXXHO BBLIETUTh OKOJO 10 TIepCHEeKTHUBHBIX NPUPOTHBIX OOBEKTOB,
MIPEICTABIISIFOIINX, TOMAMO HAayYHOW, 3CTETHYECKYIO IIEHHOCTh W MMEIOIIUX IIaHCHl B OYyIyIeM IOnacTh B
CITUCOK T€OJOTUICCKUX MAMSITHIKOB TIPUPOJIBI.

Krroueguvie cnoga: reonornueckue MaMITHUKU NPUPOAbl; XaHTbI-MaHCUIICKUNA aBTOHOMHBIM OKpYT -
IOrpa; pexpeanus u TypusM; KOUIEKLIMOHUPOBAHUE; OXPaHa MaMSITHUKOB MPUPOIBL.

PERSPECTIVE GEOLOGICAL MONUMENTS OF NATURE ON THE TERRITORY
OF KHANTY-MANSI AUTONOMOUS DISTRICT -YUGRA

S.N. Sokolov
Nizhnevartovsk state University, Nizhnevartovsk, Russia

Abstract. The article deals with the issue of geological monuments of nature, which are practically
absent in the territory of Khanty-Mansi Autonomous District - Yugra.. According to the author, on the territory
of the district can be identified about 10 promising natural objects, in addition to scientific, of aesthetic value
and have a chance in the future to get into the list of geological monuments of nature.

Keywords: geological monuments of nature; Khanty-Mansi Autonomous District - Yugra; recreation
and tourism; collecting; protection of natural monuments.

B mocnennee BpeMs 4enoBeK 0CO3HAI KPalHIOI HEOOXOIUMOCTh OXPAaHATh Te0JOrHUecKOe Haclenue,
Oepeub He TOJIBKO JKUBYIO PUPOY, HO U IPUPOAY HEKUBYIO. | 'eoornueckie naMsITHUKY MPUPOABI SIBIISIOTCS
cneun(pUIecKUMH 00bEKTaMH MPUPOJHOTO Hacienusi, KOTOphIe, 0 CYTH, CO3/AI0T MY3€U IOJ OTKPBITHIM
HEOOM, MPEACTABISIIOT OOJIBIIYI0 HAYYHYIO, T0O3HABATEILHYIO M 00pa30BaTeIbHYIO IIEHHOCTH [6].

B mnacrosimee Bpemss Ha TeppuTtopuM Poccum pasBuTa CeThb OXpaHSIEMBIX TOCYJapCTBEHHBIX
namMsATHUKOB, onHako B XMAO-IOrpe onm emuamunsl [11]. IlosTOMy aKTyalbHBIM OCTaeTCs BOIIPOC O
COXpaHEHWH NaMITHUKOB NPHUPOABl B UX IEPBO3JAHHOM BHJE M PEHTa0EIbHOE MX HCIIOJIB30BaHHE B
TYPUCTCKUX LEJISX, TAK KaK OHH, IOMUMO HAaYYHOH, IPEACTaBIAIOT 3CTETUYECKYIO LIEHHOCTD [7].
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B XMAO-IOrpe nccnenoBanue reoIOTHUSCKUX MAMATHUKOB ITOKa SBIISICTCS HEPEIICHHON 3a1adueii, Ho
HMMEIOIIeH ps/l MepcreKTrB. | eoorndaeckoe HacleAne OCTaeTCsl M3BECTHBIM Y3KOMY KPYTY CIIEIIHAIMCTOB U
HEJOCTYITHBIM OOBEKTOM i JkuTeiaeit okpyra. Ha tepputopum XMAO moka Majio pa3BHTa CETh
reojoruueckux mamsaTHuKOB npuponsl (I'TIII), HO ecTs mepcHeKTHBHBIE MPHUPOIHBIE OOBEKTHI, KOTOPHIS
MIPOCTO HEOOXOAMMO COXPAHUTH JyIs Oyayiiero mokoyieHus [2]. ['eonornyeckue namsatHuky npupoxasl (I'TIIT)
— 3TO TeOJIOTUYECKUE 00BEKTHI, UMEIONINE YHUKAIbHBIE OCOOCHHOCTH, IIOCTABJICHHBIC HAa TOCYJapPCTBEHHYIO
OXpaHy, IMEIOIINE ISl 3TOTO Bce HeoOXoauMble ToKyMeHTHI [ 13]. I'eonoruueckne JO0CTOMPUMEYaTeTbHOCTH
— YHUKaJIbHbIE 00BEKTHI 0€3 O(OPMIICHHBIX JTOKYMEHTOB [5], mepcrieKTUBHBIC A1 oTHeceHust K [ TIIT.

B pesynpraTe peBusnm Bcex OQHUIMAIBHBIX MAMSTHUKOB MPUPOIBI BBIICHUIOCH, YTO Ha TEPPUTOPUHU
XMAO-IOrpsI cyniecTByeT BCEro OJIMH Ie0JIOTUYCCKUN MaMITHUK, UMEIOIINNA O(QUIIMATBHBIN CTaTyC — 3TO
T'TIIT «Camaposckuti ocmareyy. ITlaMITHUK TPUPOABI pacloyiokeH B Tropojie XaHTel-MaHcuiicke Ha
tepputopun llpupomgroro nmapka «CamapoBckuit Uyracy. [lmomans, 3aHMMaeMasi aMSTHHUKOM IIPHPOJIBI,
cocrasiseT 3,5 ra (B miaHe), B ToM uucine, 0,7 ra — oxpaHnHas 30Ha [3].

EcrecTBeHHO, cymiectBoBaHue TOJAbKO ofgHoro I'TIII He oTpakaeT peanpHOro MOJNOXKEHUS Ned, He
aJIeKBaTHO YHHKAIEHOMY DPa3HOOOpa3Wi0 MPUPOITHO-TEONOTHIECKHX OCOOCHHOCTEW TEPPUTOPHUH OKpYTa.
[epeuens Tumos ['TIIT MoxkeT ObITH TOpa3goO MIKpE, TaK KaK HE HMCYEPIBIBAET BCE BO3MOKHBIE MPUPOHEIC
0COOCHHOCTH TeppuTOpHH OKpyra. [lo Hamemy MHEHHIO, Ha TEPPUTOPHUA OKPYra MOXKHO BBIACIUTH EIIe
nopsiaka 10 mepcreKTUBHBIX MPUPOIHBIX 00BEKTOB, HMEIOIIUX ITAHCHI B Oy TyiieM nonacth B criucok ['TIIT.

1. «Jlyeosckue mamonmvl» — KOMIUIEKCHBIA  HCTOPUKO-HAJICOHTOJOTMYECKHM  MMaMSITHUK,
peruoHansHoro 3HadyeHud. Haxonurcs B XaHThI-MaHCHIICKOM pailoHe, B 25 KM OT OKpPY>KHOW CTOJIMLIBI, B
npenenax noimel peku OOb. MiMeHHO 31ech BriepBble B CHOMPHU HaMWICH MMO3BOHOK MaMOHTA, MPOOWTHIN
HaKOHEYHHUKOM CTPEITbl, YTO CBUICTENbCTBYET O MPUCYTCTBUH MAICOIUTHIECKOTO YeioBeka [1].

2. Mecmopooicoenue «/{o-[{o» — T€ONOrHYeCKUi MaMATHUK MHHEPAJIOTUYESCKOTO THIIA, HAXOJIAIIMIACS B
Bepézorckom patione. liMeeT yHHKaJIbHOCTh M HAYYHYIO LIEHHOCTh MUPOBOTO MaciiTaba. MecTopoKICHHE
Jo-Jlo mmmpoko W3BECTHO CIENHANINCTAaM M JIFOOWTEIsIM KaMHsS kKak B Poccum, Tak u 3a pyoekom [12]. B
HACTOSIIEE BPEMs CaMble OPUTHHAIbHBIC MUHEPAJIOTHUECKUE 00Pa3Iibl ¢ STONO0 MECTOPOXKACHUS HAXOMIATCS Y
WHOCTPaHHBIX KOJIIEKIIMOHEPOB, a Takke B My3esx EBporibl u CIIIA. MHorue u3 3tux 00pasnoB — Iydline B
MHpE, TOSTOMY IIOHSATHBIM CTAHOBUTCS TOT IIPUCTAIBHBIA MHTEpPEC, KOTOpBIA mpossisitoT K Jo-Zo
3apyOeKHbIE MUHEPAJIOTH U KOJUICKIIMOHEPHI. [10 MHEHHIO SKCIIEPTOB, CTOUMOCTH 00pasiia cocTtasiiseT 12-15
teic. gomr. CIIA. Mecropoxnenue J[lo-Jlo sBIsSeTCS YHUKAIBHBIM OOBEKTOM IS TIPOBEACHUS
MUHEPAJIOTHYECKHUX IKCKYPCHUI TI0]] HA3BaHUEM «B ITOXO0J 32 MUHEpaTaMiy. YK€ MHOTO JIET OHO TIOJIBEpraeTcs
AHTPOIIOT€HHOMY BO3AECHCTBHIO U PACXHUIIEHHIO reonorudeckoro Hacueauss XMAO-IOrpsr.

3. Vpouuwe «Yrnepen» — T€ONOTUYECKUI MaMATHUK OKPY)KHOTO MacmiTaba, reoMopQoIorHIecKoro
TUTA. YPOUHILE C )KUBOMHUCHBIM YTECOM Ha MBICY, pa3JIelsIoluM JonuHbl pek CeBepHas CocbBa U €€ IeBOro
nputoka — peku Kocka. YTé€c u neBblil CKIOH O0MMHBI Ha OpoTsbkeHuH 600 M CIOKEHbI MacCHBHBIMU
M3BECTHSIKAMH, B KOTOPBIX PACIIONIOKEH €TMHCTBEHHBIN HA TEPPUTOPUH OKPYTa YIaCTOK OTKPLITOTO KapcTa:
MTO/I3EMHBIE TTOJIOCTH U TPOTHI.

WNuTepecHbiMI 00BEKTAMH OKPYKHOTO 3HAYEHHS SIBISIOTCS TE€OIOTHYECKHe OOHAKEHHS Ha TPaBOM
Oepery O0u B paiioHe nmoceakoB Masbiid ATiibiM 1 OKTAOPBCKOTO.

4. Cmpamomun manoamavimckoni meppacel — ctpatotun 100-125-meTpoBoil MaoaTIbIMCKOR
(EpmakoBckoif) Teppachl HaxonuTcsl Ha mpaBoM Oepery O6m B 5 kM oT mocenka Mansiit ATieiM. Teppaca
cnoxena 10-12-MeTpoBOH TOJIIEH TOPU3OHTAIBHO-CIIOMCTHIX MECKOB M CyIMeceH, 3aJIeraloinuxX Ha BHICOKOM
(60-80 mMeTpoB Haa YpOBHEM MOpS) IOKOJE, CIOKECHHOM JICTHUKOBBIMH TOJIIAMH W TaJeOT¢HOBBIMU
nopoaamu. [lanmHOIOTHYECKas XapaKTEPUCTHKA OCAIKOB CBUAETEIBCTBYET O CYPOBBIX YCIOBHSAX.

5. Oxmsabpvcroe 0OHadiceHue — BKIIOYACT CIIOH, TIPEACTaBICHHBIN TPEUMYIIECTBEHHO AJLTIOBUATHHBIMHU
ocajIkaMH, JaTHPOBaHHBIMH oBceMecTHO 1o “4C B mpeenax 30-23 Tic. et Hazax. Ha OGckoM ceBepe Takoi
AJUTIOBUN OOHApPY)KEH MOBEPX MOPCKHX TJIMH, OH MEPEKPHIT JCAHUKOBBIME 00pa30BaHUSIMU MAKCUMAIbHON
ctaguu CapTaHCKOTo oyieficHeHus. B psne ciydaeB aJultoBUM HAXOAUTCSI, BIOJIHE BEPOSITHO, B TIISIIUATBHBIX
muciokanusax. Ha Huxueit u Cpenneit O6u u Ha HwkHem UpThlliie aliioBUaNbHbIE CJI0OU 3aJIETal0T B LIOKOJIE
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MIOATIPYAHO-03€pHON Teppachl M Bpe3aHbl B MOICTUIIAIONTNE 00pa30BaHMs.

[lepcriekTHBHBIMI 00BEKTAMU JIJIS1 U3yUEHHS OTJIOKEHUH TOJIOIIEHOBOTO BO3pPAcTa MOTYT MOCITY>KUTh
6onota Ha Tepputoprn XMAO-IOrpsr.

6. bonvuwemapxogckoe 0oiomo — TAMATHUK PETHOHAIBHOTO 3HAYEHWS, OTHOCSIIUHCST K
cTpaturpaduueckuM paspesaM. Pacmonaraercs 6nm3 cena bonpmerapxoso. Ilnomans GonoTta cocraBisieT
3755 ra, MmomrHOCTh OTIOXKeHUH — 2,04 M. B mpenenax qaHHOH TEpPUTOPUHN HAXOAATCS CIIOPOBO-TIBUTBIICBEIE
OTJIOKEHMUSI, TT0 KOTOPBIM MOKHO CBHJIETEITFCTBOBATH O MAIIEOKIMMATE OKPYTa.

7. Jlobuuncxoe 6010mo — TEONOTHMYECKHH MaMSTHHK TEOKpUOTeHHOro tuma. Haxomgutcs Ha
Bomopasnene pek Exkan-Eram m Ap-Uron. Ilmomans 3anmMaeMoil Tepputopuu coctabisier 1301 ra.
VYHHUKanbHOCTh MaMSATHHKA 3aKIIOYAEeTCS B COXPAHEHHU B JICTHHH MEPHUON MEp3JOTHBIX (GopMm penbeda,
BBIp)KEHHBIX MepeeTkaMu. Takxke Ha pa3pe3e MOKHO MPOCIIEANTh (POPMHUPOBaHIE HU3UHHOTO, IEPEXOTHOTO
1 BepxoBoro Topda. binz qaHHOTO 00BbEKTa HAXOAIATCS APXEOJOTHIECKNE OCTAaHKH.

8. I'opnonpasourckoe bepecosoe boromo — pacrionaraercs Ha Oepery pexu VpThiii, B palioHe pabodero
rocenka I'opHonpasauHck. [Imomans 6omoTa coctapiser 38525 ra, MOIIHOCTE OTIIOKeHMM 2,18 M. Ha manrOM
paspe3e MOXXHO MPOCIEINTH 3TAalHOCTH (POPMHPOBAHUS TOJOIEHOBBIX OTIOXKEHUH W BBISIBUTH CBS3b
CTHIOPOBBIX OTJIOKEHUH C KIMMAaTHYECKHIMHU N3MEHEHHSIMU.

OT0 - Manas 4acTh MPUPOIHBIX 00bekTOB TeppuToprn XMAO-IOrpsl, Hyx)aaromasics B oxpare [10].
OdunmansHoe MpU3HAHKNE U 3aKOHOAATEILHOE MOATBEPKICHUE CTaTyca BceX BbieneHHbIX Boiie [ TIIT Mosxker
MO3BOJIUTh CYIIECTBEHHO PACHIMPUTh HCCIEAOBATENLCKYI0 paboTy, OpPTraHM3alldi0 OXpaHbl MaMSTHHKOB,
3HAYUTENFHO YBEIWYHTh K HUM IIOTOK TYPHCTOB, NMPHUBJIEYh BHUMAaHHE OOIIECTBEHHOCTH K IMpoOieMam
COXPAaHHOCTH B NEPBO3J]aHHOM BH/I€ YHUKAJIBHBIX YTOIKOB NMpupoasl XMAO-IOrpsl.

Bo mHOrMX cTpaHax Mupa KOJUIEKIIMOHHPOBAaHHWE MHHEPAIOB OTPAaHUYECHO 3aKOHOJATEIHCTBOM, B
Poccum e HUKaKuX 3ampeToB Ha Takoe yBiedeHHe HeT. OCTaHKH MIIEKOTMTAIOIINX JIGAHUKOBOTO Meproia
4acTo MPOJAIOTCS Ha ayKIMOHAX M, B KOHEYHOM CUETe, YXOIAT K 3apyOekHbIM KoJUIeKInoHepaM. C KasKabIM
pPa30M YHHKAIBHBIX HAaXOJOK CTaHOBUTCS BCE MEHBIIE, XOTS X MOXXHO COXPAaHHTH, MPHUIAB MM CTaTyC
MaMsITHUKA W 3alIUTUB WX 3aKOHOJATEJIbHO. Bo BceM Mupe STH OOBEKTHl BKIIOYCHBI B TYPHCTHUECKHUE
MapIIpyThl, OHU IPUHOCST MPUOBLITH TEM TEPPUTOPHSIM, Ha KOTOPBIX pacmonararotes [9]. K coxxanenwuro, ['TIIT
OKpyra M3BECTHBI JIUIIb Y3KOMY KpyTy CHEIHaIHCTOB M JHTy3WacTaM pekpeanuu U Typusma. Cambim,
MOYKaITyi, yJaYHBIM U PEHTa0EeIbHBIM KOMMEPYECKUM MPOEKTOM, IIPH COOTBETCTBYIONICH WHPOPMAIIMOHHON
packpyTke W TIOJUIEPKKE CO CTOPOHBI TOCyHapcTBa W OW3Heca, OyJIeT Co3JaHue IOJHOMPO(IIEHOTO
reosloruyueckoro napka «Jlyrosckoey» B mpenenax cena Jlyrosckoe [4].

[Ipennaraempie Hamu ['TIII MoryT OBITH WCIONB30BaHBI IS CO3MAaHUS DKOJIOTHYECKHX TPOI IS
TypU3Ma, OJIHAKO HEOOXOMMO YYUTHIBATh, YTO CIIeNU(HUKA YEITOBEYECKOTO BOCIPUSATHS TAKOBA, YTO JTyYIle
BCETO MOCEMIAIOTCS BOJHBIC W T€OJIOTHUECKHE 00BEKTHI, PACTIONOKEHHBIE B 3CTETHYECKH TPUBJIEKATEILHON
nanamadTHOU cpene [8].

B 3akmiodyeHue xoTesnoch OBl OTMETHUTh, YTO B XOJle JAHHBIX HCCIEIOBAHUI OBIIM BBISBICHBI
MIEPCIIEKTHBHBIE Teollorndeckre oO0beKThl miusi orHeceHus ux Kk [T, co3man mepeuens [TII1 XaHThI-
MaHcwuiickoro aBTOHOMHOT0 okpyra — FOrpsr.
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®OPMHPOBAHUE, CTPYKTYPA U XAPAKTEPUCTHUKA YPEOJIAH/IIA®TOB
I'. OPIIIU (BEJIAPYCD)

U U. Cuacmnas, A.U. Ky3neyosa
benopycckuii cocyoapcmeennwiil ynugepcumem, 2. Munck, berapyco

Annomayus. PaccMoTpeHbl ipenocbuiku hopmupoBanus ypoonanmmadros r. Opinu. Paspadorana nx
KJaccuuKamnys 1 co3aaHa Kapra, KOTopasi OTpakaeT CTPYKTYpY, HepapXuio U Criel(UKY pacrpoCTpaHESHUs
Pa3IMYHBIX KJIACCU(PHUKAIMOHHBIX eIUHHMI] (TPYIIa BUIAOB, BUI) FOPOJICKMX KOMIUIEKCOB. /laHa MX KpaTkas
XapaKTePUCTHUKA.

Knioueswvie crosa: Ypoonannmadt, kapra ypOoisaHImadToB, CTPYKTYpa M XapaKTEPUCTHKA TOPOJICKUX
maHAmadTOB.

FORMATION, STRUCTURE AND CHARACTERISTICS OF URBAN LANDSCAPES
OF THE CITY OF ORSHA (BELARUS)

I. Shchasnaya, A. Kuznecova
Belorussian state University, Minsk, Belarus

Abstract. The prerequisites for the formation of urban landscapes of the city of Orsha were considered.
Their classification was developed and the map that reflects the structure, hierarchy and specifics of the
distribution of various classification units (group of species, type) of urban complexes was created. Their brief
description was given.

Keywords: Urban landscapes, map of urban landscapes, structure and characteristics of urban
landscapes.
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Opmra — oauH U3 ApeBHEWMUX TopooB bemapycu. I'opom — THIUYHBIN MTPEACTABUTENb IPUPEIHOTO

THIIA TOPOJCKUX MOCEICHUH, KOTOophle chopmupoBanuck npeumymiecTBeHHO B IX-XIII Bekax [3]. C yuerom
ocobeHHOCTeH ruaporpapuueckol CeTH U XapakTepa peibeda, riiaBHBIM 00pa3oM, Ha pekax 1-ro mopsaka
IIPY BIIAJICHUH B HUX CPABHUTEIHHO HEOOJBIINX IPUTOKOB OBLIN 3aJI0’KCHBI CaMble JPEBHUE FOPOAA CTPaHbI
— Opuua, Ilomonk, Butedck, Typos, Ilunck, I'pomHo. Bce oHm jexkanu Ha MyTH «U3 Bapsr B TPEKU»,
npoxoausiieM no JHempy u 3amagHod [[BuHe, a Takke MO €ro 3amajHbIM OTBETBIEHUsSM — Hemany u
[pumsatu. Briepeeie Opma yrmomunaercss B netonucu «llosects BpemenHsix net» (1067 t.). Ilocenenme
3aJI0’KeHO Ha p. J{Henp mpu BIajeHny B Hero HebopInoro nputoka p. Opmuna. B Mexnypedse pacnonaraincs
IeTUHEI ApeBHer Opiim.

VYKperuieHus: MepBOHA4YaIBHOIO TOpOJUINa roposa oTHocsATes K Havany XII Beka. Opiia Bxoauiaa B
coctas Benukoro kuspkectsa JIutosckoro, B XVI - XVIII Bekax ropoj BIISUICS 3HAYUTEIBHBIM PEIUTHO3HBIM
neaTpoMm. B XIII-XIV Bekax B CBsI3U C aKTHBHBIM Pa3BUTHEM TOPTOBIH MeXAy lI0J0IKHM KHSKECTBOM U
EBpomnelickumu cTpaHamu, C OAHOW CTOPOHBI, © MOCKOBCKHUM TOCYJapCTBOM, C APYrod, OBICTPO pacTyT
TOProBbI€ TOpoJa, B ToM uucie u Opira. OcoOeHHO aKTUBHO Pa3BUBAIMCH TOPrOBbIE OTHOLIECHHUS, @ BMECTE C
HHMH U ropoja, B mepuoj cymectBoBaHus Benukoro KuspkectBa JlutoBckoro m Peun Ilocnonuroi. Ko
Bropoii nojosune XVIII B. Ha TeppuTopun benapycu HaCUUTHIBAIKUCH 35 TOPOJICKUX TOCEICHUMN, HAACICHHBIX
MarneOyprckuM TpaBoM, T.€. BO3MOXKHOCTBHEO CBOOOIHOW TOPTOBIM W MPABOM OOJaJaHUS COOCTBEHHOTO
rep6a, Opiua BXouiia B UX YHCIIO.

ITocne 1-ro pasgena Peun Ilocmonutoit Opmia Bouwia B coctaB Poccuiickoil MMIEpuu, Kak LIEHTP
Opmmanckoii npoBuHIKE MoruieBckoi ryoepanu. B 1776 roxy ropon Obu1 uiiieH MaraeOyprekoro npasa. B
1778 roxy Obu1 pazpaboTaH IuiaH 3acTpoiku OpIu, KOTOPBIA MpeAyCMaTpHUBal yperyaupoBaHUe YIUIHON
CeTH, YKpPYIHEHHE TOpPOJICKUX KBapTajoB, BbIPAaBHHBAHHE IIOJYKOJBLEBBIX MarucTpaiei. 3acTpoiika
MIPOU3BOAMIIACH BOKPYT CTAPUHHOTO JETUHIIA BAOIb pek Juenp u Opmuna. B 1871 roay Hauana neiicTBOBaTh
xkene3Hasa nopora CmoneHnck - bpecrt, otkpbita ctanuus Opma. K Hauamy XX Beka Opiua cTaHOBHUTCS
KPYITHBIM JKE€JIE3HOJOPOXKHBIM y3JIOM, OPIIAHCKAas NPUCTAaHb - 3HAYUTENbHBIA TPAHCHOPTHBIA ITYHKT Ha
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Pucynok 1 — YpOonanamadTsl r. Opuu
YcnoBHbIE 0003HAYEHUS:

= I'pynmna I — LlenTpansHble Ha BO3BBIIEHHOCTH U TIokMax p. Henp u Opmunna:

1. MHOTOKBapTHpHas M ycajeOHas >XWiaas 3acTpoilka TOPOJCKOrO THIIA, OOIIECTBEHHAs 3acTPOWKa,
MIPOMBINIICHHBIE TEPPUTOPHH, JTaHAMAPTHO-PEKPEANOHHBIE TEPPUTOPHN OOIIETO IMOTb30BaHIS;

2. UICTOPUYECKUH TIEHTP C 3aCTPOHKON MCTOPUKO-KYJIHTYPHOTO 3HAYEHHUS W OOIIECTBEHHON 3aCTPONKOM;
MHOTOKBAapTHPHAS XKIJIasi 3aCTPOiiKa, JaHmadTHO-PEKPEalMOHHbIE TEPPUTOPUH OOIIETO MOTH30BAHNS;
3. MHOTOKBapTHpHAs CpeAHE- U MaJIOATAXHAs KHJasl 3acTpOiKa, 00IIeCTBEHHAs 3aCTPOHKa, JTaHAIadTHO-

PEKPCAMOHHBIC TEPPUTOPUN 0611161"0 II0JIb30BAHM.

202



[III] Tpynma II — CeBepHble Ha BO3BBIMIEHHOCTH U MoiiMax p. Opmruma, JIHenp:

4. MHOTOKBapTHpHAs U ycaaeOHas )Kuiasi 3aCTpOHKa FOPOJICKOTO THIIA, IPOU3BOJCTBEHHBIE TEPPUTOPHUH,
CaHNTAPHO-3AIIUTHBIC 30HBI;

5. ycaneOHasi sxuitasi 3aCTpolKa ropoACKOro THIIA, TEPPUTOPHH TPAHCIOPTHOM HHPACTPYKTYPHI;

6. ycaneOHas kuias 3acTpOiiKa TOPOJCKOTO THMA, OOIIECTBEHHAs 3acTPOWKa, IPOMBIIUICHHbIC
TEPPUTOPUH, 03CJICHEHHBIE U OTKPHITHIE TEPPUTOPUY;

7. IPOMBIIIIIEHHBIE TEPPUTOPHH, CAHUTAPHO-3aIUTHBIC 30HbI;

8. MHOTOKBapTHpHAas U ycaeOHast )K1iIasl 3aCTPOHKa TOPOICKOTO THIIA, MPOMBILIUICHHBIE TEPPUTOPHH.

= I'pynna III — 3anagHble Ha BO3BBIIEHHOCTH:
9. MHOT'OKBapTHpHas CpeaHe-, MaJIOdTaXXHasi H yca,ue6Haﬂ Kujiasa 3aCTp01711<a TropoACKOro Twula,
oO1IecTBeHHas 3aCTPOHKa;
10. IpOMBIIIIIEHHbIE TEPPUTOPHUH, TEPPUTOPUN TPAHCIIOPTHONH MH(PACTPYKTYPHI, 3€JICHbIC HACAXKICHHS
CaHUTApHO-3aIIUTHBIX 30H.

XXX I'pymmma IV — FOro-BocTouHbIe Ha BO3BBIIIEHHOCTH U TIoMMax pp. Juenp, Kyrennka:

11. ycameOHast »xwuiast 3aCTpoiiKa TOpOJCKOTO THIIA;
12. MHOTOKBapTHUpHAst MHOTO-, CPETHE-, ¥ MAJIOITAXKHAS JKMJIasl 3aCTPOHKA, JTaHAIIA( THO-pPEKpeannoHHbIC
TEPPUTOPUH OOIIIETO MMOJIH30BAHMSI.

/]  T'pymna V — lOro-3anangnas (mepcreKTUBHAS) Ha BO3BBIIICHHOCTH U MOWME p. AJIPOB
13. MHOTOYHKIIMOHAIIbHASI 3aCTPOIKA TIOCEIKOBOTO THIIA;
14. yca;[e6Haﬂ JKHJ1asa SaCTpOﬁKa CCJIBCKOI'O THIIA, 3€MJIU CENBLCKOXO03SIUCTBEHHOTO Ha3Ha4YCHU A,
15. 3eneHple HACaXKAEHHsSI JIECHOTO THUIA C MEPCIEKTHBOIM BKJIIOYEHHUS B JIaHIIIAPTHO-PEKPEALMOHHYIO
30HY TOpOJA.

CopeMeHHas Opiiia — pa3poCIINiics U OPraHU30BaHHBINA, C YYETOM UCTOPHUH €TI0 pa3BUTH, ropon. B
mporecce UCTOPHIECKUX PEKOHCTPYKLHUHA TOPOJ pacIIUpsUICS M TPaHCPOPMHUPOBAJICS: MPOJIOKEHBI HOBBIC
MarmucTpaii, pa3poccs >KeJIe3HOJOPOKHBIA y3€J, YBEIHUWIOCh HACEIIEHNE U KOJIHYECTBO MPOMBIIIJICHHBIX
OpeanpUsITUi

YBenuuenue HaceneHus B X X1 B. MOCTaBWIIO 3a7a4y JajdbHEHIIero pacmupenus ropoaa. B kounme 2017
rozia yTBep:kJ1eH HOBbIH [ 'eHepanbHblii miad pa3BuTus Opin. OH yYUTBIBAET CIOKUBIIYIOCS INTAHUPOBOYHYIO
CTPYKTYpY TOpOJa M BHOCHUT MPEIJIOKEHHUS 1O ee coBepuieHCTBoBaHMIO. CoBpemeHHass Opiiia, B cucTeMe
OOIIETPUHATON TUIIONOTHH TOpOAOB bemapycu, oTHOCHTCS K Tpymie OONBIINX TOPOJIOB PErHOHAIBHOTO
3rauenws [1]. [To cBoelt pyHKIIMOHATBEHOM MTPUHAIIEKHOCTH OTHOCUTCS K TPYIINE IPOMBIIIUIEHHBIX TOPOIOB
— 371eCh pa3MelieHbl 0Koio 30 MPOMBIIUICHHBIX npeanpustuii. Hanbomnee n3pectHoe u3 Hux — OpliaHCKHiA
JTILHOKOMOMHAT, KpYITHEIIIee mpeAnpusTre JETKON 1 TEKCTHIIBHOM MPOMBIIUIEHHOCTH benapycn.

Uzyuenne psia TOpONOB Hamield pecnmyOnuKd, B ToM uyuciae W OpInd, MO3BOJHMIO BBISBHTH
ypOonanamadTel, TOHMMAaeMble KakK TOpojAckHe JaHamadTel, chopMUpOBaBIIMECs B pe3yJbTaTe
TPajOCTPOUTENHLHOTO MTPe0Opa30BaHMsI TEPPUTOPHH, XaPAKTEPU3YIOIIHECS OTHOPOTHON IPUPOTHON OCHOBON
Y OTIpEe/IEJICHHBIM THUIIOM I'PaJOCTPOUTEIHFHOIO NCTIOIH30BAHMS.

Jdus Opmu Ha OCHOBaHHMH CYIIECTBYIOIIMX IOAXOIOB [2] BBIIONHEHa KiaccU(UKALIUS
ypoonanamadTos (YJI) ¢ BeiaeieHueM 2-X KiacCu(DUKAIIMOHHBIX €IUHUI] — BUJI (3aCTPOMKA U UCTIOIb30BaHHE
nanamadTa B npenenax GyHKIMOHAIBHON 30HBI) U TPYIIa BUAOB (MECTOIOJIOXKEHUE U IPUPOTHAS OCHOBA).
Ha npotsbkenun cronetuii B ropone copMupoBasiack cBoeoOpasHas cTpyKTypa ypoonanamadros. B Opme
BBISIBJICHBI M KapTorpad)upoBaHbl 15 BUIOB rOPOJACKUX JaHIIIa(TOB, 00beAMHEHHBIX B 5 rpymil (puc. 1).

I'pynma LenTtpanbueix ypOonanamadToB, NpuypoUYeHHas, B OCHOBHOM, K p. uenp, 3anumaet 12,0 %
Tepputopuu ropona (puc. 2). B ee npenenax soigenens! 3 Buna (1-3). DTo camas MajeHbKas 1O TUIOINAIH
rpynma B Opiiie, olHaKO UMeromIast OOJbIoe 3HAYEHHE IS )KU3HM Topoza. JJoMUHHpYIoIee MmonoKeHne B
IpyIme 3aHUMAaeT KOMIUIEKC HCTOPHYECKOro LeHTpa (46 % miomany), pactoioKeHHBI B MEXIypeube
Juernpa u OpIuibl Ha TEPPUTOPUN C YHUKAIBHBIM, SIPKO BBIPAXKEHHBIM pelibeoM. 3/1eCh cOCpelOTOUEHEI
OCHOBHBIE O0BEKTBHl HCTOPUKO-KYJIBTYPHOTO 3HAYEHUsS] U CKOHLIEHTPHPOBAHBI 3eJIeHble HACAXKICHHS OOIIero
rosb3oBanus (59,3 % miomaam).

CeBepHasi rpyimima ypoojanaimapToB — JOMUHUPYET B FOPOJIE, 3aHUMast TpeTh ero iomianu (31,8 %) u
BBIJIEJIICTCSI CBOEH pa3sHOOOpa3HOW CTpYKTYpoi. B mpenenax rpynmsl BoiaeaeHs! S 0B (4 - 8). s rpynmst
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XapaKTePHO 4YEpEeIOBaHHE PA3HOOOPA3HOH JKHJIOW 3aCTPOMKH C TEPPUTOPHSIMU IPOMBINUICHHBIX U
TPaHCIIOPTHBIX NpeAnpusaTrid. Hanbomnee mupoko mpoMbIIIEHHbIE TEPPUTOPUH MIPEICTABICHBI B KOMITJIEKCE,
PAacIoNIOKEHHOM Ha KpaliHeM ceBepo-BocToke ropoja (7), rae oHu 3aHuMarT 65,5 % ero miomaau npu
HE3HAYUTETHFHOM KOJIMYECTBE 3€JICHBIX HAaCaKIeHH 0011ero moib3oBanus (okomo 1,0 %).
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Pucynok 2 — CooTHomenue iormia e rpynn ypoonasamadpTos r. Opimun

3anagnas rpynmna ypOonanamadToB 3aHUMAaeT 3HAYUTENbHYIO momans B Opiue (24,8 %), HO o4eHb
OJHOPOHAS 1o cocTaBy. B rpymme BeigenseTcs Bcero 2 Buaa (9,10), pacpocTpaHeHHBIX Ha TPUOIU3UTEIHHO
paBHBIX IUIOLIAAIX. B ceBepHOM wYacTu TIpymibl pacmonokeH Komiwieke (9), ¢ IOMHHHPOBaHHEM
MHOTOKBAapPTUPHON W ycajeOHOM XKUiol 3acTpoiiku, 3anuMaromuii 51,3 % mromaau rpynnel. Ha tore —
kommiekc (10) ¢ cocpenoTOUYCHHEM MNPOMBIIUICHHBIX IPOU3BOJICTB U OOBEKTOB TPAHCIIOPTHOMN
HHPPACTPYKTYPHI C MX CAHUTAPHO-3aIIUTHBIMH 30HAMH, KOTOPBIE PacIpOCTPAHEHBI MMPAKTHYECKH HA BCEH €ro
mwomaau (92,8 %).

I'pynna FOro-BoctounsIx ypOoianamagToB pacnoiokeHa Ha MPOTHUBOIIOJIOKHOM OT OCHOBHOW 4acTH
Opuu Oepery p. Auenp, 3aaumaet 15,9 % teppuropuu roposa u sxirodaet 2 Buaa (11-12) Jomunupyromuit
KOMIIJICKC, paclpoCTpaHeHHbIH Ha 57,9 % miomany rpynmsl npeacTaBieH ycaleOHON KUIOH 3aCTPOMKOM
TOPOACKOTro THIA. B 10kHOM yacTu rpynnsl BelenseTcs KoMiuieke (12) 3HaunTensHOro NpUCYTCTBUS 3€JICHBIX
HacaXJIeHuil obmero mnojip3oBaHus (68,7 % r1uiom@anu) ¢ pa3sHOOOpa3HOW MHOTOKBAPTHPHON IKHIION
3aCTPONKOM.

I'pymma FOro-3ananneix ypOonanmmadToB (TepcrieKTUBHAs) BKIIOYaeT TeppUTOpuio T. bapaws,
npeiaraeMyio Juid npucoequHeHus: Kk Opuie anst 6osiee MHTEHCHBHOIO COLMATbHO-IKOHOMHYECKOTO
Pa3BUTHS ITOrO HaceleHHOro nmyHkra. B rpymme BerwieHensl 3 Buga (13-15). Cpean HUX DOMHHHpYET,
3anuMas 47,4 % mutomaau rpymisl, KoMiieke (13) ¢ MHOTO(YHKIIMOHATILHON 3aCTPOUKOM ITOCEIKOBOTO THIIA,
pacnpocTpaneHHol B r. bapans. Ha Bropom mecte mo pacnpoctpanenuto (34,0 %) - xommekc (15), ans
KOTOPOTO XapaKTEepHBI 3€JCHBIC HACAKICHHS JIECHOTO THIA, 3aHuMamomme 68,8 % ero miomany,
MIpe/ICTaBICHHbIE TEPPUTOPHUATIFHO Ha MMPOCTPAHCTBE MeX Ty ropoaamu Opma u bapaus.

Takum 00pazom, MpH BBIACICHUH TOPOACKHX JaHAMA(PTOB yYTEHbl OCOOCHHOCTH UX HPUPOIHBIX U
AHTPOTIOTeHHBIX OCTaBIsIOMUX. C yd4eToM crienn(UKy MecTa 3aJ0KEHUsI MOCEeNICHNsI U 0COOEHHOCTEH ero
MIPUPOJIBI, a TaKKe 3aCTPOWKH, IUIAHUPOBKM M AHTPONOTEHHOW OCBOEHHOCTH, MOXKHO BBIJIEIMTH MEJKHE
KoMIUIeKChl (ypOonaHmmadThl) Ha TEPPUTOPHU HaceleHHOro myHkTa. Ha teppuropuu Opiny BBISBIEHBI 5
rpynn u 15 BugoB ypOonanamadros, cocraBieHa kapra YJI. AHanu3 MOMydeHHOTO Marepuania MO3BOJIHI
BBISIBUTH 3aKOHOMEPHOCTH U 0COOCHHOCTH (hopMupoBaHus cTpykTypsl YJI Opin. Ha npencraBnennoii kapre
OTYETIIMBO MPOCIEKUBAETCS OJIHA U3 TAKUX OCOOEHHOCTEH, KOTOpas MPOSABISAETCS B Pa300IIEHHOCTH KIITBIX
o0pa3oBaHMH M WX YEpPEeNOBAHUU C KPYNHBIMH OOBEKTaMH TPAHCIOPTHOW MW MPOMBILUICHHOH
WHPPACTPYKTYPHI, 3aHUMAIOIIMMH B TOPO/I€ HEONPAaBIaHHO OOJBbIINE IUIOMIAIH.

Breigenennsie YJI Opmu OyayT HCIONB30BaHBI B KAa4eCTBE OMEPAIIMOHHBIX EAWHUI] JJIS OIEHKH
TEIJIOBOTO 3arpsI3HEHMS, BBISIBICHHS 9KOJIOTO-TEOXUMHUYECKUX CUTYAIM, COCTABICHUS KapT SKOJIOTHYECKOTO

COCTOSIHHSI I pacyeTa SKOCHCTEMHBIX YCIIYT 3€JI€HBIX HACAKICHUH.
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TEOBKOJIOTHYECKAS XAPAKTEPUCTHKA AKBATOPUM 3ATIATHO-
KA3AXCTAHCKOM OBJIACTH, UMEIOIIUX BOJOXO3SCTBEHHOE 3HAYEHUE

A.A. Typeymbaes
3anaono-Kaszaxcmanckuii 2ocyoapcmeennviil ynusepcumem um. M. Ymemucosa, e. Ypanock, Kazaxcman

Aunomayus. TloBepxHOoCcTHBIE BOABI 3amamHo-KazaxcTaHCKOH 001acTH TpencTaBleHBl PEKaMH,
o3epamu. [lo Teppuropuu obsiactu nporekarot 196 pek u pacrnosaratorcst okono 3260 o3ep. [lo ycioBusm
HPOTEKaHUs BCE PEKM OOJNACTH OTHOCATCS K PABHMHHBIM, 97 % 03€p MMEKOT ILIOMaAb 3epKaia MeHee 1 Km2,
OCOOCHHOCTBIO BCEX 03€p SBISETCA UX OCCCTOYHOCTh, OONBIIMHCTBO W3 HUX HAXOISTCSA B MOHMEHHBIX
JOJIUHAX (CTapHIIbI).

Kniouesvie cnosa: OacceitH, 3amienue, ruaporpaduyeckas ceTh, OECCTOYHOCTh, XO3SIMCTBEHHOE
3HAYCHUE.

GEOECOLOGICAL CHARACTERISTICS OF WATER AREAS OF WEST
KAZAKHSTAN REGION, WHICH HAVE WATER MANAGEMENT SIGNIFICANCE

A.A. Turgumbaev
Utemisov West Kazakhstan state University, Uralsk, Kazakhstan

Abstract. Surface waters of the West Kazakhstan region are represented by rivers, lakes. They are
formed in the process of runoff of rain and melt water into water bodies and lowering of relief occurring both
on the earth's surface and underground flow. About 196 rivers and 3260 lakes flow through the region.
According to the flow conditions, all the rivers of the region are flat, and 97% of the lakes have a mirror area
of less than 1 km?. A feature of all lakes is the drainage and most are in floodplain valleys (elders).

Keywords: basin, siltation, hydrographic network, sewage, economic value.

OCHOBHBIM THIIOM MUTaHUS OOJBIIMHCTBA peK Teppuropun 3anaaHo-Kazaxcranckoi obmactu (3KO)
SIBIIIETCS] CHETOBOM, B CBSI3M C 3THM OCHOBHAs YacTh T'OI0BOTO CTOKA MPOXOAUT B IIEpro.I mosoBoass. [loce
OKOHYaHMsI [T0JIOBOJIbSI HACTYNAET MEKEHb, YaCTh peK IepechixaeT [3].

B Kacnmiickom Oacceitie pacrioyioskeHo KpymHeiiiee B o0iactu o3epo Lllankap. KoopanHater o3epa
51°50' B.1., 50°30' c.or. Oszepo maxommtes B TepextnHckoMm paiione 3KO. Jimmea o3epa 18 kM, mmpHHa
nocturaer 14 kM, riyOouHa coctaBiser 5-13 wm. I[lnomans BOgHONW TOBEPXHOCTH B MEXKEHHBIA TEPUOI
cocrapiser 220 km?. [Tosnesnbiii 06beM 1,4 mapa. km?. [IpoTssKeHHOCTH GeperoBoii MHuK gocThraet 50 K.
Hcnonb3yercss BOIHBIN OOBEKT JUIsi JIeYEOHBIX M O3/IOPOBHTENBHBIX IIesied, PHIOOIOBCTBA, TOBAPHOTO
PBIOOBOJICTBA, OXOTHI, @ TAKXKE B HAYYHBIX, YICOHBIX IIEIISAX U JIJIsi OPraHU30BaHHOTO OT/AbIXa. KauecTBeHHas
XapaKTepUCTHKa BOJABI 10 XMMHUYECKOMY COCTaBy THApOKapOaHaTHas KaJlblMEBO-MaraueBas. Boma mo
cocTaBy O1M3Ka K MOpCKoH. /lnHaMuka u3MeHeHHs: OeperoB HOCUT aOpa3uOHHBIN XapakTep.

U3 BonHol (hayHBI BcTpeyaroTes Jell, ca3aH, cyiak, BoOua, Iiyka, OKyHb, Kapach. MeNKoBOJIbs 03epa
YTOMAIOT B TPOCTHUKOBBIX U POT'O30BBIX 3apOCIISX, TA€ YKPBIBAIOTCS MHOTOYHCIICHHbIE MX oOuTaTeNnu: nedeu,
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rycH, yTku. Ha oTMmensix cTosit Oernble U cepble LAy, )KUBYT CTad YaeK U Kpadek. 3ajeTaroT Ha o3epo ankap
PO30BbIE (HIIAMHUHTO U MEJTUKAHBI.

I'maBHO# aprepueil TeppuTOopuM HccienoBaHus sBiseTca peka JKaiipik (Ypan). Bpoas pekum
pacnonoxensl Oonee 20 HaceneHHBIX IMyHKTOB baiitepekckoro, bypmunckoro, TepekTHHCKOTO pailOHOB H
r.Ypansck. Ctok ¢opmupyercst B BepxoBbe B P® (bamkoprocTtan). IIpoTsikeHHOCTh OT MCTOKA IO YCThsI
cocrasnseT 2534 kM (B npezenax obaactu 761 kM), BogocOopHas mwiomans 236 Teic km2. [llupuna pycia B
MexeHb cocraBasieT 100-300 M, B maBoakoBbii mepuoa 1300-1500 m. CkopocTh TedeHus coctaBiseT 1,5-2
M/c, B IETHUH epuo gocTuraet 10 3 m/c. O6beM copackiBaeMoii Bozibl B roj 10.6 kM. Mcnonb3yeTcs BoHbII
00BEKT Uil BOJHOIO TPAHCIIOPTa, PHIOOJIOBCTBA, TOBAPHOIO PHIOOBOACTBA, OXOThHI, & TAK)KE B HAYYHBIX,
y4eOHBIX LENSIX U AJIS1 OPraHW30BaHHOTO OTIBIXA.

Ha ka3zaxcraHckoll TeppUTOpMH K HETAaTHBHBIM (akTopaMm, CHOCOOCTBYIOIIMM 3aWJICHHUIO DPYycCIa,
OTHOCSTCSI PaBHUHHOCTb TEPPUTOPHH, 3aMEIUIAIOLIas TEeUYeHHE, M CIa0OXOIMUCTHIM pelbed MEeCTHOCTH,
00yCIIOBIMBAIOIINK MHOTOYHCIICHHBIC 3UT3ard pycia. B cBs3u ¢ 3TUM, 1IENOCTHOCTh U (PYHKIHOHATBEHOCTD
peKr HeBO3MOXKHa 0Oe3 MOCTOSIHHOTO yXOJa 3a HeW. 3amieHnto pycia p. JKalbIKk CIIOCOOCTBYET Takke
OTCYTCTBHE OYUCTKH €€ MMPUTOKOB M POJTHUKOB [2].

[To xumuueckoMy coctaBy Boja B p. JKailbIk OTHOCHTCS K THAPOKApOOHATHOW KallbIIIE€BO-MarHUEBOH
rpynme. OOrmmasi MuHepanu3anus Bojbsl koneOmercss B mpenenax 200-800 mr/m. B 3umHuMil mepwox, mpu
MUHHMAJIBHOM YpPOBHE BOJBI B PEKE, YPOBEHb MHUHEPAIH3AUU MOXET yBennunuBaThes 10 1500-3000 mr/i,
P TOM KJIacC BOJBI MEHSETCS HA XJIOPUIHBII IPYNIIBI HATPUS BTOPOTO THUIA. AHATU3UPYEMbIE BOIBI P.
XKaiipik nmeror 3Hadenne pH 6,8 B BeceHHni maBOAKOBBIM mepuon u 7,8 B JeTHWA. Hambomnee BBICOKWMIA
YPOBEHb 0O0IIEH KECTKOCTH BOABI HaOMtogaeTcs B 3uMHuil nepuon — no 10,8, C TasHUEM JibJa U HA4ajIoM
MaBOJKa 3TOT IOKa3aTellb CHIKaeTca A0 5,2, a mocie chajga BOoAbl yBenuuuBaercs no 6,5. Cpema —
cl1aboIIeIoYHast, YTO COOTBETCTBYET HOPMaM, MPEIbSIBISIEMBIM K BOZOEMaM PBIO0X03SHCTBEHHOTO 3HAYCHUSI.

Ot 60 10 90% TOMOBOTO CTOKA PEKH MPOXOAWT B MEPUOJ] BECEHHEro MoJoBOAbs. C HHUM CBs3aHA
TUHAMHKa M3MEHeHus1 OeperoB. B paitione m. YamaeBo AKKAMKCKOTO paiioHa HAOIIOMAIOTCS OIOI3HEBBIE
nporeccel, Ha npoTsokeHrd 3000 M MpoucxomuT pa3MbIB JieBoro Oepera. C M3MeHeHHeM BOJIHOTO OajaHca
CBSI3aHO COCTOSIHUE PYCIO0()OPMHUPYIOLINX MPOLECCOB, OMOJI3HN U HAJIMUME CTAPHLI, 3aWJICHUE pycia PeKH, a
Takxe 00pa3oBaHuE MEPEKaTOB U pa3MbIB OEPETOB B MECTaX M3IMyUYHH.

B peke JKaiibik BCTpeuaercsi 0osiee 38 BHIOB pbHIO: OCETPOBBIE, CEJbACOOpa3HbIe, IIYKOOOpa3HbIe,
KaprnooOpasHele u Apyrue. B moiiMe pekn HEOOJBIIMMU POLIAMHM PACTYT OCHHHMKH, OCpEe3HSKH, WBHSKH,
BCTpeYaroTcs TyOOBbIE, BI30BEIE, TOMOJIEBBIE Jieca. B moliMe BcTpeyaroTes 10Ch, KOCYIIS, UK KabaH, 3aillbl,
JIMCHLIBI, JIECHAs] KyHHMLA U PBICh. B ceBepHOi yacT 00JacTu Ha peKe HEepelKd XaTKH M HUCKYCCTBEHHBIE
IUIOTHHBI TepeceeHleB 000poB. B moiiMeHHBIX jiecax OOMTAlOT CHHHLBI, APO37bl, MyXOJOBKH, ISTIIbI,
WBOJITH, CaJl0Basi H KaMBIIIOBBIE OBCSHHMIIBL, JIECCHOH KOHEK, TETePEB, KyporaTka, GUINH U JIp.

B nmommme p. XKaiipik, B mpenenax 3amamHo-Kazaxcranckodt obmactu co3manbl KupcaHOBCKHUH,
Hy6paBckuii u bynapuHckuii 3aka3nuku. Hambosee muTepeceH ByaapuHCKUI 300JI0TMYECKHI 3aKa3HUK
romaapio 80 Teic. Ta. TeppuTopus 3aKka3HUKA — 3TO CaMOe I0KHOE MECTOOOUTAaHHE PeAYallIero peuKTa —
BOJIHOTO opexa (4niInMa) U BOAHOTO MAllopOTHUKA — calbBUHUM. DayHa O3BOHOYHBIX KHUBOTHBIX 3aKa3HUKA
HacuMThIBaeT 21 BUI MIIEKOIIUTAIOIINX, 56 BUIOB MTHUL, 6 BUIOB penTiui, 4 Buga ampuduii u 9 BuaoB poIo.

CTpyKTypHOE ympaBiicHHE B OOJIACTH WCIIOJIB30BaHMs, OXpaHbl BOAHOTO (poHma OacceliHa p. Ypan
(PKaiipIK) ¢ y4eToM KOMIDIEKCHOCTH W COTOAYMHEHHOCTH OTHOCHUTCS K MEXTIOCYJapCTBEHHOMY YPOBHIO.
PerynsipHoe HaOMOZEHNE 32 COCTOSIHUSIM PEKH Ha TEPPUTOPUH OOJACTH MPOBOJUTCS HA 5 THIPOIOCTAX T.
Vpansck, c. SAuBapueso u c. Kymym 3eneHoBckoro paiiona, c. Taiinmak Axkaukckoro paiiosa [4].

HMmerotcs 1Ba BbIIyCKa YCJIOBHO-UYMUCTHIX BOJ B P. JKalblK: OT CTaHIMU BOJOMNOJTOTOBKHM MUTHEBOM
Bozbl (I'KII «Opan Cy ApHace»), oT oxnaauTensHol cuctembl TypOuHbl No2 TIP-10/35 Vpansckoit TOL]
(OAO «KawubikremnosHepro»). OCHOBHBIC MTOTPEOUTENN BOJIBI - TOpoa Y paibck, AKcai, mocenku bypnuH,
Hepkymn, 3agaranck, )KUTEIH I0KHBIX palOHOB 00acTr. 3a00p BOABI U3 MPUPOJHBIX BOJHBIX UCTOYHHKOB B
peruoHe 3a nocieanue 11 ner uMeeT TEHISHIMIO K CHIKEHHUIO.
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Pexa Yaran (Illaran) siBisieTcst IpUTOKOM peku JKalbIk, BEpXHEE W CpelHee TCUCHUE PACIIONOKEHO B
Openbyprckoii 007acTH, a HIDKHEEe TeUeHHE M yCThe B baitepekckom paitone 3KO. B Gacceitne peku
pAacIoioKeHbI 8 HaceNeHHBIX MyHKTOB. JlnuHa pexun 264 kM, mupuHa coctasisier 100-200 M, BomocOopHas
wIomaas cocrapisieT 4,6 Thic kM2, BoaHbINH 00BEKT MCIONB3yeTCs Ui 3a00pa BOIBI HA OPOLIECHUE 3E€MEIb
CeNbCKOXO3IMCTBEHHOTO Ha3HauYeHHs (B TOM YHUCIIE JIYTOB M MACTOMII) U U3BATHS BOJHBIX PECYPCOB B LIEISX
oOecriedeHus] MOXAapHOH OE30MacHOCTH, a TaKKe A NPEAOTBPAIICHHUsS YPE3BBIYAHHBIX CHUTyalldd |
JUKBUAALMH UX TocieAcTBUH. B ¢. UyBammHCKoe pacionokeH TUAPONOCT Ul PeryIipHOro HaOIoIeHus 3a
COCTOsIHMEM pekd YaraH.

U3-3a cTpoutenscTBa namM0 M NEPEMBIYEK CYIIECTBEHHO YMEHBLIMJCS CTOK BCEX MalbIX PEK U
HU3MEHMJICS MX pexuM. Ha OONbIIMHCTBE BOZOEMOB OTMEUAETCs HAPYIICHHE €CTECTBEHHBIX COOTHOLICHUH
3JIEMEHTOB BOJIHOTO OanaHca. 3a00op BoAbI HA 0OBOJHEHNE W OPOLICHHUE B TpeJiesiaX 00JIACTH COKpAIIaeT CTOK
TJIaBHOM BOJTHOW apTepuu - pekn JKaibik. DTO BeEeT K MOHIMKEHHIO YPOBHS TPYHTOBBIX BOJ, OTMHPAHHUIO
rugporpadpuIeckoil ceTu U OMyCTHIHMBAHHUIO OKWMBI. KauecTBeHHAs! XapaKTePUCTHKA BOJI 10 XUMUYECKOMY
cocraBy: bIIKs-2,44 (TTOK-3,0), denons-0,0016 (ITAK-0,001), wHedrenpomykrsi-0,041 (ITJIK-0,05),
ammonuii comeBoit  -0,17(ITAK-0,50), wutpuTe-0,036 (I11K-0,02), xpom-0,01 (IIJIK-0,02). Anamu3
KOHIIGHTPAIMH 3arpsi3HSIONINX BellecTB (6 KOMIOHEHTOB) B BoJie p.UaraH mokasbiBaeT, 4To B 1 MOIyroauu
2018 rojga, mo CpaBHEHHUIO AHAJIOTMYHBIM MEPUOJIOM MPOLLIOr0 ToAa, MOBBICUIMCH KOHLICHTPAUUHU I10
Hedrenpoaykram, Hurputam (1,8 [11K), a mo BIIKs ¢penonam, consiMm aMMOHHUST KOHIICHTPALIUH TOHU3MITHCH.
N3B = 2,49, Boma 3 ki1acca KauecTBa, yMepeHHO-3arpsi3HeHHast [1].

YcrotunBeiMu 3arps3HATENSIME SIBIBTIHCh BIIKs, cymbdartsl, xene3o, (eHONBI, OHH ITOKA3BIBAIOT
HU3KUH ypoBeHb 3arpsisHeHus. B 2018 romy taxxke ycroiunBbiME 3arpsisHuTessiMu Obutn BIIKs, genomnsr,
HUTPHUTHI, KOTOPBIC TaKKE MOKa3bIBAIN HU3KUN ypPOBEHbB, a )KEJIe30 — CPEAHUH yPOBEHb IPU yCTOWIMBOM
3arpsi3HEeHHH. K XapakTepHBIM 3arps3HUTENSIM OTHOCATCS CyJib(arhl, HMEIONINE CPEIHHH YPOBEHb
3arpsA3HEHMS, a MarHuil IpU XapakTEpPHOM 3arps3HEHWHM — HU3KUM ypoBeHb. UaraH XxapakTepusyercs
HAJINYMEM Ha PeKe 30H CAHUTAPHOW OXpaHbl HCTOYHUKOB LIEHTPAIM30BAHHOI'O MUTHEBOT'O BOAOCHA0KEHMSL. B
noiiMe peKH BOAATCS JIOCh, KOCYJIS, TUKUI KabaH, 3asiil, TUCUIa, IecHas KyHUIa. B peke obuTarot ner, kapach
U TJIOTBA.

Jepkyn — onmHa u3 pek, crekaromux ¢ O6mero Ceipra. JlnuHa e€ cocrapisieT 176 kM, mUpuHa pycia
100-160 ™, ry6una 3-6 M, BogocGopHas miomans cocrasnser 1820 km?. Bmonmb pexu pacrnosoxens 10
HACEJICHHBIX NYHKTOB. BoaHblii 00BeKT wucmoms3yercss ais 3a0opa BOAbI Ha OpPOIIEHHE 3eMeb
CEJIbCKOXO03SICTBEHHOT0 Ha3HAaYeHHs (B TOM 4Mcie JIyroB U nmactoum). Bona 3 kmacca kayecTBa, yMepeHHO-
3arps3HEHHAs.

Pexa Wiex npuHaUIeXHUT K pekaM, crekaromuM c [lomypanbckoro miaro, oTHOCHTCS K OacceilHy p.
Kaitpik. [nuaa B mpenenax obGnactu cocrtaBiser 112 kM, peka mpoTekaeT 1mo YWHTHpIayCKOMY U
Bypaunckomy paitonam 3KO (o01iast ynHa OT UCTOKOB 10 yeThs 623 kM.). Lupuna pexu 120-180 m, rimryOuna
6-8 M, cpexnuii pacxox cocrasuser 40 m%/c. Hopma romosoro croka 1569 m*. Boga peku Minek ucnonb3yercs
1U1s1 3200pa BOABI Ha OPOILIEHHUE 3€MEJIb CEIbCKOXO035IMCTBEHHOr0 Ha3HAYEHUSI (B TOM YHCIIE JIyTOB U MacTOMII).
[Ipu cpaBHEHNH YpOBHS 3arpsi3HEHUS B peKe B CTBOpe YMIIMK BOJa 0 XUMHUYECKOMY COCTaBY HE M3MEHUIIACh
Y OTHOCHTCA K 3 KJIacCy 3arpsisHEHHAs, pa3psa «0» - OUeHb 3arpsi3HeHHasl. Y CTOWYMBBIMU 3aTPSA3HUTENSIMH B
2018 rogy sBISUIUCH Cynb(aThl, Kene30, (EeHONbl, HUTPUTHI, MArHUH, BCE KOMIIOHEHTHI C HU3KUM YPOBHEM
3arpsisHeHus. K HEyCTOWYMBBIM 3arpsi3HUTENSIM OTHOCSITCS KHCIOPOJ C HU3KHM YPOBHEM U XpoM (6+) co
CPEIHUM YPOBHEM.

3a npenenamu obnactu B O6mem Cripre 6epyT Hauaso pexu bonpmoit Y3ens (Kapa O3zen) nu Manbrit
V3enn (Capsl O3eH), Bmagaronue Ha fore B cuctemy Kambim-Camapckux o3ep. b. Y3ens mportekaeT mo
Kazranosckomy paiiony, rue pacnosnoxero 10 Hacenennsix myHktoB (Kaiibianel, Ambicait, baiirypran, [lopt-
Aptyp, Eruncaii, XXanaxon, Kannakran, Kapaysens, Kapacy, Jlenunckoe). Jlnunaa pexn 218 kM, mupuna
120-180 m, rirybuna 3-5 M. B 2018 r. Bojia p. bonbimoii Y3eHb 0THOCHIIACK K 4 KIlaccy, Ipsi3Hast. Y CTOWYHBBIMA
3arps3HUTEISIMU CO CPEIHUM ypoBHEM 3arpsisHeHus ssuich bIIKs, xmopuapl, cynbdarsl u Maraui, peHosst
C HU3KUM YPOBHEM 3arpsi3HEHMs. XapaKTEPHBIMHU 3arpsi3HUTEISIMU C HU3KUM YPOBHEM 3arpsi3HEHHs ObLTU
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kapuid, XpoM (6+) u XIIK. K HEyCTOHYMBBIM 3arpsS3HATEISAM C HU3KAM YPOBHEM 3arpsS3HEHUST OTHOCSITCS
KHUCJIOPOJ 1 Xkene30 [1], co cpefHuM ypoBHEM 3arps3HCHHS] — HUTPUTH 1 aMMOHU colieBoi. JlmmuT 3a0opa
BOJIBI M3 PEKH - BOAOMOAAYa HAa PHIOOXO3IHCTBEHHBIC U HKOJOTHUYECKHE 1IeH B I0KHBIE pailoHbI 1o Y pano—
Kymrymckoit opocurensHoi cucreme. b. Y3eHp n300mtyeT peIooit.

Brone pexu Maneiii Y3enp Haxoasrca 4 HaceneHHbIX IyHkTa Kasrtamosckoro paiiona 3KO
(bocrangpik, Komankyns, Kokrepek, XKymnne3). Jnuna pexn 150 kM, mmpuna 40-50 M, rayouna 4-5 M, B
MIaBOJIKOBEI MTEPHO/ peKa CHIIbHO pa3nuBaeTcs. Boma pexn oTHOCHTCSA K 4 KiTacCy 3arpsA3HEHUs. Y CTOMYUBBIC
3arps3HUTENN — C HU3KUM YPOBHEM: XJIOpUIbI, Cyiabdatsl, xene3o u ¢eHonsl, BIIKs-co cpenaim ypoBHEM
3arpsi3HeHMsl. Marnuil — ¢ HU3KUM YpOBHEM 3arps3HeHus. K HeyCTOMYMBBIM 3arpsi3HUTENSIM C HU3ZKUM
YPOBHEM 3arps3HEHUs] OTHOCAT KUCIOPOA, aMMOHHI COJIEBOM, XpoM (6+), HUTPUTBI— CO CPEIHUM YPOBHEM
3arpsi3HEHHs. XapaKTepPUCTHKA OKOJIOBOJHOM (hayHBI: IOCH, KOCYIIH, KaOaHbl, CalirakH, JTUCHI, XOPbKH, BOJIKH,
3alIlbl, CYCIMKH W Jp. VIMeroTcs THe3IoBbs leOeneil, Cephix Tycell, MeTMKaHOB, XypaBiiel, KYJIHKOB,
KypOIIaTOK, OpJIaHOB, KOPILIYHOB, sICTPEOOB, JIACTOYEK, CKBOPLOB M JAp. M3 mpecMBIKarommMXcsi — 3MEH,
SIEPHULIBIL.

K pekam, crekarorum ¢ Obmero Ceipta B 6acceiin peku JKaibik, oTHOcsiTcss EMOynaroBka, beikoBka,
Pybexka u crekatomme ¢ [Tomypanbckoro miato bapbacray, ConsiHka, a Takke Bbinatonie B 03. [llankap
Mamnas Ankata n bonbmas Aakara (Kynepankara). Peku 3akanunBaroTcs B inMaHax YmKHHCKO-/[FopuHCKIX
pasnmuBoB (Ymxka 1-1, 2-5, 3-51) u GopMupyroT 6eccTounsiii 6acceitn baiiryrunckoit Bnaaunsl (Lumeptsr,
XKaxkcpi0ait, Onentsl, bynmnyptel, Kangsiraiiter). HekoTopsie peku ciieno 3aKaHUYMBAIOTCS B JCTIPECCHSIX
[Ipukacnuiickoif HI3MEHHOCTH WJIH B 03€pax, 00pa3ys HECKOJIBKO BHYTPEHHIX OECCTOYHBIX O0acCeiHoB [5].

Pycna pek B mepuoa MONOBOABS MojBepratorcsi Oombinoi aedopmanuu. B 370 BpeMs CHIBHO
MOAMBIBAIOTCS Oepera, oOpa3yeTcs Macca CTapHll, pyKaBoB, IPOTOKOB, a BIEKOMBIIl MaTepHall BBIHOCUTCS Ha
nepekarsl, nojorue o6epera. K KoCBeHHBIM (hakTopaM, BIHMSIOIIAM Ha XUMHUYECKUN COCTAaB BOJIbI, OTHOCSTCS
KJIIMMATUYECKUE YCJIOBHS, BOIHBIA pexuM. OCOOCHHO BEJIMKO BJIMSHHE AHTPOIOICHHOTO (hakTopa Ha
XUMHYECKAN COCTaB MPHUPOTHOW BOABI. DTO, MPEXAE BCEro, COPOCH MPOMBIIIICHHBIX TMPEANPHUITHA U
Pa3IMYHBIC arpOTCXHUYCCKHUEC MCPOIIPUATHUSA.
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KOMIIBIOTEPHOE MOJAEJINPOBAHUE B OHJIAVIH-PEXKUME IMPOIIECCA
SATOILIEHMS HACEJIEHHOI'O IYHKTA U IIOUCK HAWJIYULIUX MAPHIPYTOB
JJIAA 9BAKYAIIUN HACEJIEHUS (HA ITIPUMEPE TEPEBHU YEPHASI PEUKA
TOMCKOM OBJIACTH)

'B.B. Xpomulx, Zﬂ. Haxkasma, *O.B. Xpomulx, 'EB. Ezoposa

lHab;uonanbezd uccredosamenvckuil Tomcxuil 2ocyoapemeennwiil yrusepcumem, 2. Tomcx, Poccust;
2Toxutickutl cmoauumbiil yuugepcumem, 2. Toxuo, Anonus

Annomayus. Ipencrasnensl pesynbtaThl | MC-MonenupoBanus mpolecca 3aTtoruieHus aep. YépHas
peuka (Tomckas o061.) Ha ocHOBe muudpoBoil Momenm penbeda. llpoBemeHa oreHKa IJOCTYIMHOCTH
9BaKyalMOHHBIX MTYHKTOB JUIS BCEX JIOMOB Ha Pa3HBIX CTAIMAX 3aTOILICHUS. AHAIN3 TIOKA3all, YTO YXKe depe3
6 4acoB mocje Hadana HaBOAHEHHS kutenu Oonee 40 % JOMOB HE CMOTYT CaMOCTOSATENILHO A0OpaThCs 110
MMyHKTOB 3BaKyanuu. Pe3ynbTaThl 3TOro UCCIEAOBAHUS MOTYT OBITh MCITOJIE30BaHbI ISl IPUHATHS PEIICHUH B
cllydae Ype3BbIYAHBIX CUTYAIMH BO BPEMSsl TIOJIOBO/IbSI.

Krrouesvie crnosa: nasomuenune, I IC, moaenmupoBanue, mudpoBas moaenb penbeda (IIMP), BITIA,
IIyTHU 3BaKyallluu.

COMPUTER SIMULATION IN ONLINE MODE OF THE PROCESS OF FLOODING OF
A LOCALITY AND SEARCH FOR THE BEST ROUTES FOR EVACUATION OF THE
POPULATION (FOR EXAMPLE, THE VILLAGE OF CHERNAYA RECHKA IN THE

TOMSK REGION)

.V, Khromykh, ?D. Nakayama, *0.V. Khromykh, *E.V. Egorova
! National Research Tomsk State University, Tomsk, Russia; 2 Tokyo Metropolitan University, Tokyo, Japan

Abstract. The results of GIS modeling of the inundation flow within the village of Black River (Tomsk
Region) based on a digital elevation model are presented. The availability of evacuation points for all houses
at different stages of flooding was evaluated. The analysis showed that already after 6 hours after the start of
flooding, residents of more than 40 % of the houses would not be able to reach the evacuation points
independently. The results of this study can be used to make decisions in case of emergency during floods.

Keywords: flood, GIS, modeling, digital elevation model (DEM), UAV, evacuation routes.

B Cubupu oueHb ocTpo cTosAT MpobaeMbl HABOAHEHHM, CBA3aHHBIX C BECEHHUM CHEroTasiHueM. Bricora
noabEma BoJibl Ha pekax O0b U TOMb BpEMEHHO MOXKET JOCTHraTh A0 8—10 M OTHOCHUTEIIEHO MEKEHHOIO
ypoBHs. Kak npaBuio, Takue katacTpopuueckie noJbEMbI BOJBI CBS3aHBI C JIEJOBBIMU 3aTOpaMu [6]. OT0
3a4acTyl0 TNPUBOJAUT K MOJHOMY 3aTOIJICHUIO HACENEHHBIX ITyHKTOB, PACIONOKEHHBIX B moiime. Tak,
HampuMep, B pe3yibTate HaBogHeHus BecHOH 2010 1. Obl1a MOYTH TOHOCTHIO 3aTorieHa Jiep. UépHas peuka,
1,2).

Ka (puc.
e B T

T

pacnoJIoKE€HHas Ha JICBOM 6epery Tomu B OKPECTHOCTAX Tomc
e T e TS

et : e

Pucynok 1 — 3aronnenue aep. Yépnas peuka B 2010 r. (¢poro . Kanauuckoro)
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CornacHo manHbsIM Pocrumpomera u MUC, ypoBeHb BOABI Ha THipornocTtax ToMck (THApocTBOp) H
Tomck (BomonocT) KpaTKOBPEMEHHO JOCTUT 79 M 1 76.5 M, COOTBETCTBEHHO (puc. 2).

CTaHOBSTCA aKTyaJbHBIMH CHCTEMBl MOHHUTOPHHIA M MPOTHO3MPOBAaHUS MABOAKOBOW CHUTyallMH Ha
pekax BOMM3M HaceNEHHBIX MYHKTOB. bonpmmHCTBO momoOHBIX cucteM B Poccum 0Oasupyrorcs Ha
KOCMUYECKHX JIaHHBIX JuCTaHIMOHHOTO 3oHAumpoBanus (J/13). [opa3zmo peke UCHONB3YHOTCS
BBICOKOeTabHEIE IIH(poBbIe Mosenu penbeda (LIMP) u moutn HeT cucTeM MOIENIMPOBaHMS 3aTOIICHUS B
peasbHOM peXuMe BpeMeHH (OHJIaliH) ¢ pacdyéTOM BO3MOXKHBIX IyTE€H SBaKyalliW HaceleHusa. B ocHoBe
HAaIllero MoJxoja JiexkaT HapaboTK B cdepe cozgaHus BbicokoaeTanbHbIX LIMP, pa3zpaboTka KOTOpBIX Ha
kadenpe reorpadprm TI'Y Bemércs ¢ 1997 1. [2], a TakkKe METOAMKH OLEHKHA JOCTYITHOCTH MapIIPyTOB
9BaKyalu Ha 0a3e MOJETUPOBAHUS MABOJKOBOTO MOTOKA AMOHCKUX KOJUIET M3 TOKHICKOTO CTOJIMYHOTO
yHHMBepcuTera [4, 5].

“\ B/nocT

Pacxopa n yposeHb Boabl B peke Tomb B 2010
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Pucynok 2 — Yposens 1 pacxof Bozs! B p. Tomb B okpecTHOCTsX T. Tomcka B 2010 .

B kauectBe o0bekTa HMcciaeqOBaHKsI HAaMH ObLT BHIOpaH MPSMOYTOJBHBIN y4acTOK MoWMBI p. ToMu B
paiione nep. UépHas peuka obmiei momapo 20 kM (5 KM ¢ 3amajia Ha BOCTOK, 4 KM ¢ CeBepa Ha IoT). Y4acToK
BKITIOYAET caMy JIEPEBHIO, JIeBbIH Oeper ToMu, a TakKe yCThe M Y3KYIO BIOKEHHYIO JIOJIMHKY p. YEépHast.

Ha mepBoMm stane 6puta moarorosnena LIMP. Jlns storo Obuta ucnonbs3zoBaHa LIMP momuabr Towmu,
co3llaHHasl coTpynHUKaMu Kadeapsl reorpadun TI'Y panee B GpopmaTe HEperyJIsspHOH TPUAHTYJISLUOHHON
cetu (TIN). Kak nokassiBaet onbiT Hamux padot ¢ LIMP [3], popmar TIN 3a cuér HeperyaspHOCTH MOZACITH
XOpOIIO TOIXOJHUT JUIS JOJIHH PEK C OOJIBIINM KOJMYECTBOM KaK POBHBIX IMOBEPXHOCTEH, TaK M PE3KHX
ycrynoB. OTHaKo JUIs [ejel aHau3a Jiydllie MoAX0AUT perysipHblii pactpoBsiii hopmar GRID, moatomy TIN
obuta KoHBepTupoBaHa B GRID ¢ mrarom cetku 5 m. Taxoke mis yrounenust IIMP B palione camoit gepeBHu
corpynaukamu kadenpel reorpadun TT'Y Obuta npoBeneHa cbémka ¢ BITJIA Phantom 4 Advanced (DJI).
ChéMKa TpOBOJMIIACH B KOHIIE OKTSOpS JIUIsi MUHWMH3AI[MHM BIHMSHUS PACTUTENHLHOTO TOKpoBa. OOmias
MPOJOJDKUTENILHOCTE ChEMKU cocTaBmia 2,5 vaca (ObUIM WMCIIOJNB30BaHBI 5 aKKyMYJATOPHBIX Oartapeii).
OOpaboTka JaHHBIX (co3AaHMe OpTOQOTOIIaHA M IM(PPOBOM MOJICIH MECTHOCTH) IPOBOIMIACH
ucnons3oBanreM 10 Agisoft Metashape Pro (Geoscan). B pesysiprate Obuta co3mana mudpoBas MOJETH
MectHocTH (LIMM) ¢ marom cerku 0,5 M (puc. 3).
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Pucynok 3 — LIMM nep. UépHas peuka, mocTpoeHHast Ha ocHOBe ChEMKH ¢ BITJIA

MapamnensHo B IO ArcGIS (ESRI Inc.) 6puta co3nana 6a3a reoJaHHBIX AJIsl BCEX JOMOB MOCENKA Ha
ocHoBe wuH(popmaiu, mnonydeHHoii B MUYC. Drta 0a3a reofaHHbIX BKIIOYACT JOMa C JKUTEISIMH C
OTpaHIYeHHON TIOJBMYKHOCTHIO (MHBAJIHIBI, CTAPUKH, 1eTH) (puc. 4).
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Pucynok 4 — Kapra-cxema nep. UepHas peuka (BbIAEICHBI JOMa ¢ MaJIOMOOMIIEHBIM HACEJICHUEM )

Jlnst MogenupoBaHUs MaBOJKOBOTO MOTOKA mcmoib3oBaiock 110 ArcGIS Network Analyst u Spatial
Analyst (ESRI Inc.) u nByMmepHas TulaHapHas JWHAMHUYecKas BOJIHOBas MOJENb CO  CICAYIOLINMHU
napaMmerpamu: 00paTHbII MOTOK BoAbI U3 peku Tomb — 100 M3/c, ko3 dunmeHTs mepoxoBarocTu M3aHHUHTA
— 0,04 (BbIpOBHEHHBIE YYaCTKU — MAcTOMINA, CEbCKOX03IHCTBeHHBIE yroaps — 0,035), nntepBan pacuera —
1,2 c., IpoIOIKUTENFHOCTD pacdera — 12 4. [TapaMeTpsl MOJeTUpOBaHUS ITyTeH dBaKyallui HACEICHHs ObLITH
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CIEYIONNMU: JaHHBIe mopor — maHHbie OpenStreetMap (OSM), HCTOYHHK — KaXKIoe 37aHue (IICHTPOUIBI
3MaHM), TyHKT Ha3HAYCHUS — 5 TOUYEK 2BaKyallMd Ha HACBIIA aBTOTpacchl ToMck-HoBocHOHpPCK, METOI
9BaKyaly — MEIIKOM, CKOPOCTh XOABOBI 3aBUCHUT OT ITyOMHBI BOABI — 2 kM/4 (33,3 M/MuH.) A riayounst 0
M, 1 km/a (16,7 M/Mun.) anst riyounst 0-0,5 M, HeBO3MOXKHO 1S TITyOnHBI 6011ee 0,5 M (A1 MaTOMOOHITFHOTO
HaceneHus1). Takum oOpa3om, ObUTH OLIEHEHBI HEOOXOAMMOE BpeMsi M ONrKaWllne MyHKTHI 3BaKyallud W3

KaXXa0To 3aHu JJIA KaXKA0Tr0o BpEMEHHOI'0 MHTCPBAJIa ITOCJIC HaYajla HAaBOJAHCHUA.

Bpems aBakyauuun ao bnivkanLlero nyHkTa (4 yaca ¢ Hayana 3aTtonneHus)
60

Legends

@ evacuation points
Highway
Refuge time
0-5min
5-10
10-15

Bpemsi 3BakyaLy (MUH.)

Flooding
Y Ciosed area
B /2 speed to pass

KonuyecTteo AomMoB

2.0
Bpems ¢ Hauana 3aronneHus (4)
(uBeT cooTBeTCTBYET OnukaiLLe Touke aBakyaLmum)

PucyHnok 5 — Pe3ynbTarsl MOJEIUPOBAHMS 3aTOIIEHUS ¥ OLIEHKHU JTOCTYITHOCTH MapLIPYTOB 3BaKyaluu JJIs
nep. UepHas peuka (cutyarus aepes 4 gaca)

Pe3ynbpTaThl MOAEIMPOBAHUS IOKA3AJIH, UTO YKe yepes 2 yaca HocTynaromas Boga u3 ToMH MOIHOCTEI0
3aroHseT HeOobIIoe pycio peuku YepHoit. Uepes 2,5 yaca MpoUCXOJUT TiepesuB (OTTOK) BOJBI U3 pyciia, U
Omkaiiias TOUKa SBaKyaluH JUIs HEKOTOPBIX JI0OMOB MEHSETCS M3-32 BO3ACHCTBHS MaBOAKOBBIX BoA. Uepes
3 yaca maBOJIKOBAs BOJA JOCTUTAET *KHJIOW 30HBI, YTO YBEJIIMYMBAET BpEMs IBaKyallMd B HEKOTOPBIX MECTaX.
UYepes 3,5 vaca cuTyalusi CTAHOBUTCSI CEpPhE3HOM, U TABOJIKOBBIE BOJIBI OKPYKAIOT KIITYIO 30HY, YBEINUHBAs
BpeMs BaKyallly Il HEKOTOPBIX TOMOB. Uepes 4 yaca cuTyalus CTAaHOBUTCS TSDKENOH. YacTh KUIOH 30HBI
Ha CEBEpPO-BOCTOKE JIEPEBHH M30JIMPOBAHA, U TaM HEBO3MOYKHO YKPBITHCS OT MABOJKOBBIX Boj (puc. 5). s
MHOTHX JIOMOB TpeOyeTcst 0oIbliie BpeMEHH, YTOOBI 3BAKYHPOBATHCS.

Uepes 6 4acoB CUTyaIlsi CTAHOBUTCSI KPUTUYECKOW, U CYIIIECTBEHHAs YacTh TEPPUTOPUH MPOKUBAHUS
(157 noMoB) u30aUpYyETCS CI0EM BOJBI ITTyOHHOM 0osiee 0,5 M ¢ OTCYTCTBHEM BO3MOXKHOCTH JIJIsl 9BaKyaIluu
(puc. 6). Hexoropwle MyHKTBI 3BaKyaldd CTaHOBITCA HENOCTYHNHbIMH. HalOmromaercss KOHIEHTpALUs
OeXKeHIIEB B KOHKPETHBIX MTYHKTaX 3BaKyallHy.

Taxum 00pazoMm, HalK pacu€Thl MOKa3alH, YTO yXKe CIIyCTs 6 4acoB IOCIIe Havaja 3aTOIUICHHS )KUTEIN
6ouee 40 % TOMOB HE CMOTYT CAMOCTOSITEIILHO I0OPAThCs J0 ITYHKTOB 3BaKyalny.
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Bpems aBakyauuu o bnvkauwero nyHKTa
(6 yacoB ¢ Havyana 3aTonseHns)

Legends

@ Frncsion i

Bpems aBakyauum (MUH.)

VA
Il I 2 specc o pass

KonuyecTso A0OMOB

4g C Ha4yana 3aTonneHnsa

OBsakyauus bon-Ba

YEefleHIe pemeny HenocTynHo CTAHOBUTCS HEBO3MOXHOM

PucyHok 6 — Pe3ynbpTaThl MOAETUPOBAHUS 3aTOIUICHUS M OLIEHKH JIOCTYITHOCTH MapIIPyTOB 3BaKyaIllH JJIs
nep. YepHas peuka (cuTyanus uepe3 6 4acoB)

Pe3ynpTaThl MOAETMPOBAaHUS NABOAKOBOTO OTOKA M OLEHKH JOCTYIHOCTH MapLIPyTOB YBaKyaIluy AJIs
nep. YepHas pedka OyayT nqobasieHsl B coctaB MoayJs «[laBomgok» coznaBaemoii B TI'Y I'MC MmoHuTOpUHra
Y TIPOTHO3UPOBAHUS COCTOSHUS MPUPOAHBIX 00BeKTOB [1] ¢ moctymom gepe3 ['eomopran ToMckoi obmacT u
MOTYT OBITH HMCIOIB30BAHEI AJI IPpUHATHSA peHIeHI/Iﬁ B ClIy4a€ BO3HUKHOBCHUA LIpe?,BI)I‘IElI‘/'IHI)IX chyauHﬁ,
CBA3aHHBIX C HABOJHCHUSIMU.

Hannoe nayumoe uccnedosanue  6bINOAHEHO npu  noodoepoicke  Ilpoepammer  nosviuieHus
xoHxypenmocnocoonocmu TI'Y (8.2.27.2019).
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NHHOBALIMOHHBIE TEXHOJIOI'MA B TEOT'PA®OUYECKOM
OBPA30OBAHUU

PA3BUTHUE NPAKTHUYECKHWX HABBIKOB ITPOEKTHOM JEATEJIBHOCTH B
IMPOPECCHUOHAJBHOM OBPA30BAHUU MAT'UCTPAHTOB, OBYYAIOIIUXCA
11O MOAYJIIO «'EOI'PA®USA B OBIIIEM U ITPO®PECCHOHAJIBHOM
OBPA3OBAHUN»

T.H. Kununa, M.B. Hazaposa, E.I'. Pypa
Hayuonanvusiii uccnedosamenvcxuti Tomckuii 2ocyoapcmeennbulii ynugepcumem, 2. Tomck, Poccus

Annomayus. B TOMCKOM rocy1apCTBEHHOM YHUBEPCUTETE pean3yeTcs MOArOTOBKA MATUCTPAHTOB T10
Hanpasnenuio 05.04.02 «l'eorpadus» mporpammsl «LludpoBbie TexHONOTHH B reorpadun» MPoGUIIO
«eorpadus B obmem u npodeccHoHambHOM oOpazoBaHum». Llenpio mpoduis sBiIseTcS MOATOTOBKA
CICIMATUCTOB-TeorpaoB B 00JacTH 00pa3oBaHMS M MPOCBEIICHHS, OO0JIAJAIOIINX TCOPETHUCCKUMU
3HaHMSMH B 00JIACTH HAYK O 3eMJIe M BIIAJCIOMNX 00pa30BaTeIbHBIMHI TEXHOJIOTHAMH U METOANKAMH, B TOM
YHCJIe 10 OpraHW3aldd TPOEKTHOH JEATENbHOCTH OOy4alomMXcs C YYeTOM HX BO3PACTHBIX H
WHIUBUYABHBIX 0COOCHHOCTE.

Kntouegvie cnosa. IlpoekTHast NesTENBHOCTh, MO Teorpaduu, MpodecCHOHANBHBIE KOMIICTCHIINU
yauTens reorpadum.

DEVELOPMENT OF PRACTICAL SKILLS OF PROJECT ACTIVITY IN
PROFESSIONAL EDUCATION OF UNDERGRADUATES STUDYING UNDER

THE MODULE «GEOGRAPHY IN GENERAL AND PROFESSIONAL EDUCATION»

T.N. Zhilina, M.V. Nazarova, E.G. Rura
National research Tomsk state University, Tomsk, Russia

Abstract. Tomsk state University is implementing the training of undergraduates in the direction of
05.04.02 "Geography" program "Digital technologies in geography" profile "Geography and professional
education". The purpose of the profile is to train geographers in the field of education, who have theoretical
knowledge in the field of Earth Sciences and possess educational technologies and techniques, including the
organization of project activities of students taking into account their age and individual characteristics.

Keywords. Project activity in Geography, professional competencies of a geography teacher.

CoBpemeHHOE 00pa3zoBaHHe HallelieHO Ha (opMuUpoBaHHEe y 00yYArOIIErocst JOCTaTOYHO IIHPOKOTO
HAy4YHOTO Kpyro3opa, OOLIEKyNbTYpHBIX MHTEpecOB W LeHHOcTed. denepalibHBIA TOCYAapCTBEHHBIN
obpazoBarenbHblil ctangapT (PI'OC) ycranaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOSHHS 00yUYatOIUMHUCS
o0pa3oBaTeIbHON MPOTrpaMMbI OCHOBHOTO 00IIero oOpa3oBaHWs, TAE, TOMHMO MPEAMETHBIX PE3yIbTaTOB
W3yUYCHHS OTIEJIbHON MPEeIMETHON 00IacTH, OTMEYaeTCs U NP0 JIMYHOCTHBIE PE3YJIbTAThl, KOTOPBIE JOJKHBI
OTPaXaTb: «... ¢opmuposanue.. 20MOBHOCMU U CHOCOOHOCMU OOYYAIOWUXCA K CAMOPA3BUMUIO U
CAMOOOPA308aHUI0 HA OCHOBE MOMUBAYUU K OOYYEHUI0 U HOSHAHUIO, DOPMUPOAHUE YETOCMHO20
MUPOBO33PEHUSL, COOMBEMCMBYIOUE20 COBPEMEHHOMY YPOGHIO PA3GUMUS HAVKU U 0OWeCMBEHHOU NPAKMUKU,
VUumsleaue2o Coyuanbtoe, KyJabmypHoe, A3blKk08oe, 0YX08H0e MHO2000pa3sue cogpemenno2o mupa...» [5S].

B crpykrype npodeccHoHanbHOrO CTaHOBJIGHHSI Y4MTENs reorpaduu MeToguyecKas HOATOTOBKA
MIPECTaBISIET COOOM HENOCTHYI0 MHOTOKOMITIOHEHTHYIO CHCTEMY, BKJIFOYAIOIIYI0 METOIOIOTHYECKUE 3HAHUS
OCHOB reorpa(uueckoil HayKH, MeJarorukd, METOIMKHM NpernoaaBaHusl reorpaguu U GoOpM OpraHU3aLUN
y4eOHO-BOCITUTATEILHOTO TPOLIEcca.

Ha xadenpe reorpadun reonoro-reorpaduueckoro ¢akynbrera HarmoHamsHOTo Hecie0BaTeIbecKoro
ToMmckoro rocy1apcTBEHHOTO YHUBEPCUTETA OCYIIECTBISETCS TOATOTOBKA MaruCTPaHTOB MO HANpPaBIICHHUIO
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05.04.02 I'eorpadust, 00yJaroImuXCs M0 MarucTepckoi nporpamme «LludpoBsie TEXHOIOTHH B reorpaduuny,
npodpmmo «l'eorpadus B oOmeM W mpodecCHoHaTLHOM o0pa3zoBaHum». OCHOBHOW IENBI0 TIPOTPAMMEI
CIly’)KUT TOJATOTOBKA CIeHHaIncToB-TeorpadoB B oOmacT oOpa3oBaHMs M IPOCBELICHHS, HMEIOMINX
TEOpPEeTHYECKUEe 3HAHMS B 00JacTH HayK O 3eMje U BJIAACIOUIMX O00pa30BATEIbHBIMH TEXHOJOTHSIMU M
METOAMKAMHU.

VYuebubiM manom npoduiis «I'eorpadus B 001ieM u npoeccuoHaIEHOM 00pa30BaHUN MAaTUCTEPCKON
nporpamMmel  «llu¢ppoBeie TexHOJOrMH B Treorpaduuy NPEeAyCMOTPEHO H3Y4YEHHE CIIEAYIOIIUX KypPCOB:
«Teopuss u Meroauka oOydeHHs: reorpadpuu B mKone»; «CoBpeMEHHbIE WHHOBAIIMOHHBIC NPAaKTHKH H
TEXHOJOTHH B oOpazoBanum»; «lludpposmzamus obpasoBanusm»; «O0pa3oBaHHEe KaK cHCTeMa OOY4YEHHS H
BOCTIUTaHUDY;, «DKOJIOTHYECKOe 00pa30BaHKe MKOIBHUKOBY; « OCHOBBI MPOEKTHOH AEATEIBHOCTH B LIKOJICY;
«CucremMa OLEHHBaHUS pPe3yNbTaToB oOyueHHs»; «Cuctema paboThl C OJapeHHBIMH AeTbME». HaydHo-
[earoruyeckas BOCIUTATENbHAss W HAyYHO-TIPOM3BOACTBEHHAs NPAKTHUKH SBJISIIOTCA Ba)KHEHIIUM
KOMIIOHEHTOM M COCTAaBHOM YacTblO MOATOTOBKH OyIOyHIMX yuuTenei reorpaduu. B pamkax mporpammel
n3yyaercsi Kypc «OCHOBBI NPOEKTHON HESTEJBHOCTH IO reorpaguu B IIKONE», B KOTOPOM IPOBOASATCS
JICKLIMOHHbIE, CEMMHAPCKUE U MIPAKTUYECKUE 3aHATHS. B paMKax Kypca MarucTpaHThl 3HAKOMSITCS C OIIBITOM
pa3pabOTKH W WCIIOJIB30BAHMS METOJa TPOEKTOB TPH OOYYEHWH Teorpaduu ¢ y4eToM BO3PacCTHBIX M
WHAWBUAYAIbHBIX OCOOCHHOCTEH IIKOJBHUKOB, NPUOOPETAIOT TEOPETUYECKHE M MPAKTUYECKUE HaBBIKH
paboThI IO CO3/IAaHMIO PKOJIOTMYECKHX, KPACBEAUECKUX U APYTHX TUITIOB MPOCKTOB.

Kypc «OcHOBBI MPOEKTHOH AESITENHFHOCTH IO Teorpaduu B IIKOJIE» SBISAETCS TUCIHILTUHON I10
BEIOOPY BapWaTWBHON dacTu mpodeccrnoHanmpHOro ImKina wmoxyns «[eorpadms B o0memM wu
npodeccuoHanbHOM 00Opa3oBaHuMy. [[envio Kypca SIBISETCS METOAWYECKas W MpPaKTUYecKas MOJTrOTOBKA
CTYACHTOB B DPa3pabOTKe M HCIIOJIB30BAaHMUM METOJA IPOCKTOB NpPH OOy4YEeHHH reorpaguu ¢ ydeTom
BO3PAaCTHBIX M HHAMBUIYAIBHBIX OCOOCHHOCTEH WIKONBHUKOB. 3adauu Kypca «OCHOBBI TPOEKTHOH
JESITENIBHOCTU TI0 Teorpaduy B IIKOJE»: TO3HAKOMUTH CTYJEHTOB C ONBITOM pa3paOOTKH TPOEKTOB B
IIKOJIEHOM Kypce Teorpadun, aHAIM3upya U 0000111ast MaTepHabl OIMyOIMKOBaHHBIX paboT; CIOCOOCTBOBATD
NpUOOPETEHUIO TEOPETUYECKUX M MPAKTUYECKUX HABBIKOB PA0OTHI 1O CO3JAaHHI0 TPOEKTOB, COYETast
WHAWBUAYAIBHYIO U KOJUIEKTUBHYIO I€ATEIbHOCTD IIKOJIBHUKOB; POAHATU3UPOBATh y4eOHO-METOANYECKUI
KOMIUIEKC MO Teorpaduul C IeNbl0 BKIOYCHUS y4eOHBIX MPOCKTOB B TEMaTHUYECKOE IUIAHUPOBAHWE; Ha
OCHOBaHUH BHIMOJIHEHHS PAKTHYECKUX PabOT M CAMOCTOSITEIBHOM PaOdOTHI CTYJJEHTOB CO3JIaTh OaHK YPOKOB,
BHEYPOYHBIX MEPONPUATHA M WHAMBUAYAIBHBIX pabOT MIKOJNBHUKOB C HCIIOJIB30BAHUEM IPOEKTHON
JeSITENIBHOCTH; COPMHPOBATh y CTYJICHTOB HAaBBIKM CaMOCTOSITENIFHO 00ydYaThCs, 3HAKOMSICh C HOBBIMH
MeTOAaMu paboThl B CBOEH NMPO(eCCHOHATIBHOMN NesITeNbHOCTH.

B mpouecce u3yueHHss Kypca MarduCTpaHThl T'OTOBATCS M YYacTBYIOT B CEMUHAPCKUX 3aHATHSX,
BBHITIOJIHSIIOT TMPAaKTUYeCKue paboThl, HCIONB3YyS MaTepHaibl 3JIEKTPOHHOTO Kypca M IMOJTOTOBJIEHHOTO
rocobus [1, 2].

Temvr cemunapog: «MeToa TPOEKTOB — HCTOPHUs W 3()(HEKTUBHOCTh WCIOJIB30BaHUS B OOYyUEHHH
reorpadumy»; «YueOHbIe MPOEKTHl B MHOTO00pa3um»; «IKOJIOro-KpacBeldeckoe BOCIUTAHUE U MPOEKTHAs
JesITeNnbHOCTEY; «[IpoeKTHas AeATeNbHOCTD 10 reorpadru B IIKOJIE — IUTFOCHI U MUHYCBD».

Temwvr npaxmuueckux pabom: [Ipaxmuueckas paboma Ne 1. «TWIBI POEKTOB» - aHAIHU3 THUIIOB
MPOEKTOB M0 KPUTEPHUSIM: COJEpXKaHWE; JAOMHHHUPYIOIAS AEATEIbHOCTb;, NPEeIMETHO-COJIepKaTenbHas
00J1aCTh; TPOJOIDKUTEIHHOCTD; KOJMYECTBO YYACTHHKOB U BKIIFOUEHHOCTH MTPOCKTOB B TEMATHYECKHUH TIIaH.
Pazpabotka nmacnopra npoekra.

Ipaxmuueckas paboma Ne 2. «ITarbl IPOEKTHON NESITENBHOCTHY — U3YUYEHHE M aHAJIH3 BAKHEHILINX
9TAIOB MPOEKTHOM JiesiTeTbHOCTH. Onpeienenue GYHKIUN U BUIOB JCSITEIBHOCTH YUUTENS W YIalTuXcsl Ha
KaXXI0oM U3 3TanoB. IloAroroBka MeTOANYECKOM pa3pabOTKU MOCIIEI0BATEIIEHOCTH PadOThl HaJ MPOESKTOM C
BBIJICIICHUEM ITAIOB JESTEILHOCTH.

IIpaxmuueckas paboma Ne 3. «IIpoekThl B IIKOJLHOM Kypce reorpaduu» — u3ydeHHE pabodnx
mporpaMm 1o Kypcam reorpadun: HauanbHelid kype reorpaguu (6 xnacc); ['eorpadus. Matepuku 1 okeaHbl
(7 xnacc); ['eorpadus: npupoaa Poccum (8 kiace); 'eorpadus: HaceneHue u xo3siictBo Poccun (9 kiacc);
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DKOHOMMYECKas U colpanbHas reorpadus mupa (10 kmacc). PazpaboTka TeM INPOSKTOB B Pa3HbIX Kypcax;
COCTABJICHHE NHIUBUIYAJIbHBIX IPOCKTOB.

Ipaxmuuecxass paboma Ne 4. «Oxonoro-kpaeBendyeckas MPOEKTHAs NESTEIbHOCTh IIKOJHLHUKOB B
pamKax KypcoB reorpadum» — aHaJIn3 IporpaMM Kypca 1Mo Teorpaduu ¢ HeNblo OnpefesieH!s] BO3MOXKHBIX
MIPOEKTOB JUIsl Pa3BUTHS 3KOJIOrO-KpaeBeqUYEeCKOM MPOEKTHOH JesTenbHocTH. PopMupoBaHHE 3ajad,
HamnpaBICHUH W METoNOB pPadoThl. IloArOTOBKa METOAMYECKOH pa3paboTKH 3KOJIOr0-KpaeBeAuecKOro
MIPOECKTA.

Ipaxmuueckas paboma Ne 5. — «MeToJ NPOEKTHON AEATENHHOCTH B 3THOKYJIBTYPHOM BOCHHTaHUH
IIKOJIBHUKOBY» — aHAJIN3 BO3MOXXHOCTH TPOBEACHNUS MTPOEKTHON IEATEIHHOCTH B paMKax KypcoB I eorpadumst.
Marepuku u okeansl (7 knacc); I'eorpadust: HacenaeHue u xo3stiictBo Poccun (9 kiacc); DxoHOMUYeCKas 1
conuanbHas reorpadus mupa (10 xiacc). Co3naHue METOAMUYECKON pa3pabOTKU MPOCKTHOW JESITeIbHOCTH
3THOKYJIBTYPHOI'O BOCITUTAHUS.

Ipaxmuueckass paboma Ne 6. «MexXnpeagMeTHbIE MPOEKTH» — OINpelelieHHe LeTH W TEeMBI
MEKIIPEAMETHOTO ITPOEKTA.

MaructpaHThl TPUOOPETAIOT M TMPAKTHYECKHE HABBIKM OPraHU3aIlH MPOEKTHOH MEATEThbHOCTH C
00yYaroIUMHCS, YIaCTBYSl B MEPOIPUATHSIX M MporpaMMax TOMCKOIO TOCYAapCTBEHHOTO YHUBEPCHTETA B
KadecTBE OPTraHU3aTOPOB U COMPOBOKAAIOIINX MPOEKTHI oOydatontnxcs. OopazosamensHoe coovimue «lllaz
6 Oyoyuyee» TIPOBOIWIOCH B paMKax cTparermueckoro mpoekta TI'Y «YmpapieHue B3auMOICHCTBHEM C
cucTeMoll o0mero o0pa3oBaHHA», B TOATOTOBKE W IPOBEJEHUH KOTOPOTO AaKTHBHO YYacTBOBAIU
MaructpanTbl. OOpa3oBaTenbHOE COOBITHE MPOBOAWIOCH MO OMpPENSICHHOMY IUTaHy: 1 — MOTpyXeHHe,
BKITIOYaBIIee B ce0sl 3HAKOMCTBO C COBPEMEHHBIMU TEXHOJIOTHUSMH, aKTUBHO WCIIOJIB3YIOIIUMHUCS B KU3ZHH
HACEJICHUs CTpaH MHpa (arpOTEXHOJIOTHH, Pa3BUTHE CPEICTB TPAHCIIOPTA, HCIIONB30BAHNE PEKPEAIMOHHBIX
PECYpCOB TOCYAapCTB JUIs pa3BUTHS TYpHU3Ma, UCIIOIb30BaHNE albTEPHATUBHBIX HCTOYHUKOB TOIIUBA U T.I1.).
2 — MIOCTaHOBKA W pelICHUE MPOSKTHOTO 3a1aHusl «Pa3BuTHe cenbCcKkoil MecTHOCTWY. JlJIst 3TOr0 y4acTHHKaM
OBLIIO TPEJIOKEHO OIICHUTH OTpeIeIeHHbIE 00BEKTHI, YCIYTH U c(Pephl AesITENFHOCTH (J0Ma, YITHIII, KO,
OBITOBBIC YCIYTH, CEIbCKOE XO3MWCTBO) C TMO3UIMH HMX COBPEMEHHOTO COCTOSIHHSI U JIESITELHOCTH H
MPEJIOKUTh CBOM MEPOIPUATHS IO YIYUIIEHUIO BEIOpaHHOTO 00BekTa, u T.im. [locme yero oOyuaromnuecs
MPEJCTaBsUTH CBOM TPOEKTHBIE PabOTHI 3KCIEPTaM, B COCTAaBE KOTOPBHIX OBbLIM Kak TMperojaBaTeNd M
cotpyaHuku TI'Y, Tak U ipeACTaBUTENN aIMUHUCTPAIIMU HACETIEHHOIO ITYHKTA.

C BecHbl 2019 rona ocymecTBISIET CBOIO IEATEIBHOCTD LIEHTp pa3BUTHUS COBPEMEHHBIX KOMIIETEHIUN
nereit u Mmonogexku TI'Y [3], rie maructpanTsl Kadeaphl reorpaduu, Kak ¥ CTYJACHTBI APYTHX HAIIPaBICHHH,
MIPUHUMAIOT yJacTHe B opraHm3anuu paboTsl mporpammbl «Kak memaror moromy» (5-9 ximacc), mpoBoms
3aHATHUS U PYKOBOJIS IPOEKTaMU o0yJaromuxcs. B mpomecce 3aaaTrit 00ydaromiiecs 3HaKOMSITCS ¢ HAyYHBIMA
MOHSATHSIMU B O0JIACTH reorpaduu, KIMMAaTOJIOTHHA U METEOPOJIOTHH, THIPOJIIOTHH B 3KOJIOTHU. K OCHOBHBIM
M3y4aeMbIM TeMaM TMPOTPaMMBI OTHOCSTCS: aHanmu3 (opMm penbeda TEPPUTOPUH C UCIOIH30BAHHEM
pazHoMacmTaOHOrO KapTorpauyueckoro MaTepuaia, OIpelelicHHe BIWSHHUS peibeda Ha 0COOESHHOCTH
KIIMMaTa OTAETbHBIX TEPPUTOPHIl; 3HAKOMCTBO C IpuOOpamMu I HAONIOJEHUS 32 METEOPOJOTHISCKUMHU
BEITMYMHAMU; BUJBI ¥ ()OPMBI TIPOTHO3a MOTOJIBI;, aHATN3 BOAHOTO OanaHca 3emMili, pacueT BOJHOTO ciieqa U
oTpesieNieHre KauecTBa BOAbL. [Ipy BRIOTHEHNH MPakTHKyMa 00ydaroliecs MoIyqaioT HaBbIKH pabOThI KaKk
C CHHOINITHYECKHMU M TOMOrpa)uueCKUMH KapTaMH, TaK U C METEOPOJIOrHYECKIMMHU TPHOOpaMH.

B pesynbrare ocBoeHust Kypca «OCHOBBI IPOSKTHOM JIEATEILHOCTH 110 Feorpaduu B IIKOJIE» U y4acTUs
B Mepompusatuiax TI'Y y maructpantoB QOpMHPYIOTCA CIEAYIOIINE KOMnemeHyuu: OOmeKyIbTypHbIE —
FOTOBHOCTh K  CaMOpa3BUTHIO, CAaMOPEATH3alMM, HCIOJIb30BAaHUIO  TBOPYECKOIO  MOTEHIMANA;
obmenpodeccuoHabHbIE — CIIOCOOHOCTh COBEPIICHCTBOBATh M Pa3BUBaTh CBOW HHTEIUICKTYaJIbHBIA M
OOIIEKYIBTYPHBIA YPOBEHb; MPOpECCHOHANTbHBIE KOMIIETCHIIUH — CIIOCOOHOCTH TBOPUECKH HCIOJIB30BAThH B
HAYYHOW M MPOU3BOJICTBEHHO-TEXHOJIOTUYECKOH JESTETHbHOCTH 3HAHUS (PYHIAMEHTAIBHBIX M MPHUKIAJTHBIX
pa3aenoB TUCIUILINH (MOIYJIeH), ONPEaeNIIONnX HAIpaBIeHHOCTh (TIPOQHIIb) MPOrPaMMbl MarucTpaTyphl,
BJIAJICTh TEOPETUUYECKUMU 3HAHUSIMU M MPAKTUUECKUMHU HABBIKAMU JIsl MEIarornyecKor AEsITebHOCTU B
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00pa3oBaTeIbHBIX OPTaHU3AIHAX U YMETh TPAMOTHO OCYIIECTBIISITh YI€OHO-METOJMUECKYIO JISITETHHOCTD T10
IJIAHUPOBAHHUIO reorpaduueckoro oo0pa3oBaHus U 00pa3oBaHUs ISl YCTORYMBOIO pa3BUTHS [4].
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Abstract. The article is devoted to the problem of teaching children with disabilities who are home-
schooled.
Key words: limited health opportunities, geographical education, inclusive education.

Oco0ble 1eTH — 3TO JIeTH ¢ OrpaHUYeHHBIMH ocoOeHHocTs MU 310poBbiI(OB3). letn ¢ OB3 umeror
HapymeHus: GU3NIECKOro U (WIIN) MCUXUIeckoro pa3Butus (4. 16 ct. 2 GexepanbHoro 3akoHa ot 29.12.2012
Ne 273-®3 «O06 obpazosanuu B Poccutickoit @enepanun»). CyliecTByOT clieayronue kareropuu nereit OB3,
KOoTOpbIe 3akperuieHsl DenepanbHbiM 3akoHOM «O0 00pazoBannu B Poccuiickoit @eneparmm» Ne 273-D3 ot
29.12.2012 «O6 obpazosanuu B POy B yactu obpazosanus nereii c OB3 [1].

I xareropusi. Hecnerimamue, rryxue aetn 6e3 peun; 11 kareropus. Cnabocnprimamue metw; 11 u IV
kateropun. Hapymenus 3peHus (paccMaTpuBarOTCs BMecTe); V kareropus. Tspkenas pedeBast matoiorus; VI
kareropus. Hapymenne onopHo-asuratensHoro ammnapara; VII kareropus. eru c 3IIP; VIII xareropus.
OTKIIOHEHNE HHTEIUICKTYaTbHOTO pa3BUTHA [3].

B P®, cornacho cr. 2 m.27 ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B
Poccuiickoii denepaunu», CymecTByeT HHKJIIO3MBHOE 0OpazoBaHue. VHKIIO3MBHOE 00pa3oBaHHE — 3TO
MIPOLIECC COBMECTHOTO BOoCTIUTaHus U o0ydeHus aui] ¢ OB3 1 HopMaabHO pa3BUBAIOIIMXCS CBEPCTHHUKOB [1].
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I'pymma mxonmpHUKOB ¢ OB3 upe3BbvaitHo HeomHopomHa. Hekoropeie aetrn ¢ OB3 B cuimy cBOmX
JUArHO30B HE MOTYT MPOXOANTHh MHKITIO3MBHOE 00ydeHHe B CTeHaX MIKOJ. [lJIg HUX mpuemiieMo JOMaIrrHue
oOydyenue. JlomamiHee oOy4deHHE — 3TO TMOJNyYCHHE 3HAHMA BHE CTEH OOpa30BaTENbHBIX YUPEKICHUH,
permamenTupoBaHo 3akoHoM Poccuiickoit ®eneparun Ne 273-03. OOywarommuiicss qoMa peOEHOK WMEET
MpaBo cAaTh 3k3aMeHbI mociie 9 u 11 xkaccoB. OTo MO3BOISIET €MY, KaK M BCEM OCTAJIbHBIM JETSM, IOCTYNAaTh
Ha PaBHBIX OCHOBaHUIX B CpeJHHE CIICIMANbHBIC W BHICIINE yueOHbIC 3aBeJCHMs. 3aKOH BCTYIHJI B CHILY
29.12.2012 roma [1].

B 3akone «OO0 oOpazoBanuun PD» nomamnee oOydeHHEe NPEITyCMOTPEHO Ui TeX, KTO HMEEeT
WHBAJIHMIHOCTD. YYaluecs ¢ HHBAJMIHOCTEIO MOTYT YUHTHCA JINOO 1O OOIIeH MKOIFHOW MporpaMme, TH60
M0 MHAMBUIYAIBHBIM, COCTaBJICHHBIM C yYETOM HX BO3MOXKHOCTEH, IIaHaM. YPOKH Ha JIOMY MOTYT OBITh
cokpateHsl 10 20-25 MUHYT WU YATHMHEHBI 10 2-X 4acoB. [1o 3aBepiieHnu yueObl o MIKOIBHOW MporpaMmme
BBIZIACTCS aTTecTaT 00 OCHOBHOM HJIM CPEIHEM OOITIeM 00pa30oBaHHH.

Opranunzanust o0yueHus Ha JOMy UMeeT cBoM npasuia. [llkoma:

* TIPEJIOCTABIISIET eMy Ha BpeMs 00ydeHHs OeCIuTaTHO YIeOHHKY;

* OKa3bIBA€T METOMWYECKYI0O W KOHCYIbTATUBHYIO TIOMOIIb, HEOOXOAMMYIO [UIS OCBOCHHSA
00111e00pa3oBaTeIbHbBIX MPOrPaMM;

* OCYIIECTBIISIET TPOMEXKYTOUHYIO U HTOTOBYIO aTTECTAIINIO;

* BBIAACT MPOIISANIMM HTOTOBYIO aTTeCTalldi0 JOKYMEHT TOCyAapcTBeHHOro oOpasma o
COOTBETCTBYIOIIEM 00pa30BaHUU.

OO6yuenue 6ecrataoe. Kpome Toro, peOeHOK, 00yJaromuiicss Ha JOMY, IMEET MPaBO, B COOTBETCTBHUH
C MHAMBUIYAILHBIM Y4€OHBIM IUTAHOM, TIOCEUIATh OTACIBHBIC YPOKH U MEPOTIPHUSTHUS B LITKOJIE.

OO6pazoBaTenpHas mporpaMMa oOydeHHs Ha JJOMY BKJIIOYAET B ceOs:

* UHIMBUIYaJIbHBIN YUeOHBIN TUTaH 00YYaIOIIETroCs Ha IOMY;

* pabouyI0 MPOrpaMMy IO MPEAMETY;

* TOI0BOI KalleHAapHbBIH rpaduK;

* pacnucaHue 3aHsATui [8].

[Ipu pabore ¢ neThMHU-UHBAIMIAMH YIUTEh 0053aH BIIJETh pAa3HOOOPA3HBIMU METOIaMHU U PUEMAaMH,
KOTOpPBIE TIO3BOJISIIOT MPOBOJUTH Pa0OTy MO KOPPEKIMW MaMSITH, BHUMaHHUs, MBIIUICHHS, CIIOCOOCTBOBAThH
Pa3BUTHIO PEYUH.

Y menHs Ha momamrHeMm oOydeHnn pedeHok ¢ OB3 VII Buma, ¢ mHBanmmaHOCTRIO. PeOSHOK CIIOMXKHBIH,
CTpa/iaeT UMITYJIbCUBHOCTBIO, MHOTOCJIOBHEM IIPH OTCYTCTBHH JIOTHUECKOW TTOCIIEIOBATEIbHOCTH. Y pebeHKa
€CTh MHTEpPEC K OOYYCHHIO, OH SMOIMOHAIHLHO OT3BIBYMB. Marepuan mo reorpaduu yCBauBaeT C TPYAOM,
IJI0X0 YCBaMBAET TEPMHUHBIL, TOCTOSHHO HYXKIA€TCs B TIOMOIIIH Ttefarora. HaBplkaMyu CaMOKOHTPOJIS BIaIeeT
YaCTUYHO, IPUCYTCTBYET MOBBIIIEHHAS] yTOMIISIEMOCTb, KOPOTKHUI MEPUO]] KOHIIEHTPAIIMA BHUMAaHHUsI, ObICTPO
OTBIIEKAETCS, HEYCHTYHB, HE JIOBOJIUT JIEJIO JI0 KOHIIA.

[Tman paboThI cocTaBiseTCs Ha Y4eOHBIH roJ] TI0 BCeM pasjesiaM 1 TeMaM. B paboTe yuntens reorpadumn
c netbMu ¢ OB3 ecth cBou ocoOeHHOCTH. ['eorpadust — mpenmeT yBiaeKaTenbHbIN, pa3BUBAIOIINI MBIIIJICHHE,
MaMsTh, peUb YUYSHUKOB, YTIyOISIOIIAN MOHUMaHHUE UMK OKPYKAIOIUX SBICHUH, OOIECTBEHHBIX COOBITHIA.
DTOT npeaMeT AaeT OoraTeHiinii MaTepuai JUis BOCIIUTAHUS JICTEH, MPUBUBACT JIF000Bb K cBoei PoauHe, k
JOASIM, K TPYAY, CHOCOOCTBYET KOPPEKUUH JTUUHOCTH yyamerocs ¢ OB3 [7].

OcHoBHast Mosi 3ajaya — (hOpMUPOBaHHE y pPeOCHKA CO3HATENIbHBIX IMPEACTABICHUNA M IOHATHH O
reorpaduyeckux 00BEKTax, MoMoub yuamemycs ¢ OB3 BcraTh Ha BepHBIM IyTh, HCIPABHTH, IO
BO3MOXHOCTH, €0 HEJJOCTaTKHU, CIIENIaTh BCE, YTOObI OH MX HE YyBCTBOBAJL

OnHUM 13 METOJIOB Pa3BUTHS BCEX 3TUX IPOIIECCOB SBIISIOTCS JOMAIITHUE 3a][aHUSI.

JHomarrHee 3a1aHle — OJJMH U3 BXKHEHIINX BUIOB 3aKperyieHns: yaeOHoro matepuana. C mpoBepKHU ero
HAYMHAETCS YPOK ¥ YaCTO UM KOHYAETCS.

3a/iaHus Ha JIOM CTaparoch JaBaTh Pa3HOOOpa3HbIe, TaK KaK TO 3aJI0T YCIIENTHOTO WX BhIMONHEeHUs. Ha
WHIWBUAYATBHBIX 3aHATHAX PEeOEHOK MOJ MOUM PYKOBOJICTBOM HAHOCHUT M3ydaeMble OOBEKTHI HA KapTy, a
3aTeM CaMOCTOSITENBHO UX 3aKkpanirBaeT. OH TaKkKe pUCYET MTPEeIMETHI, UIIET JOMOJHUTENHHYIO HHPOPMAIIUIO
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o Teme. MHe, KaK yYUTE0, IPUXOIUTCS TTOTHOCTHIO IMTOACTPOUTECS O] peOeHKa, TaK KaK HyKHa TOCTOSTHHO
MOTHBAIXA, KOTOpas UAET Yepe3 MHANBUAYaIbHBIN HHTEpec. JloMariHee 3ajaHue s 00s13aTeIbHO Pa3bsICHSIIO
Ha ypoke. Ha ypokax 3amucbiBacM B TeTpaab MOHSITHS, 3amojiHseM TaOJHIbI, CpaBHUBAcM, HPOBOAUM
HaOIIO/ICHUS U JINIaeM BBIBOJIBI.

B 3axmouenne, MOKHO CKa3aTh, YTO MHAMBHIYANBHBINA MOAXOM Ui peOCHKa HHBAIHA OYCHb BaKEH.
Ot TOro0, KaKk OyIyT MPOXOAUTH YPOKH 3aWHTEPECOBAHHO, C YYETOM BCEX €TI0 XapaKTEepUCTHUK, OT TOTO U OyneT
3aBHCETH ycIiex pebeHka.
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HUHTET'PUPOBAHHBIE YPOKH I1O 'EOTPA®UN

3.4. Ky3neyosa
Huoicnesapmosckuti cocyoapcmeennwiil ynugepcumem, 2. Husicnesapmosck, Poccus

Aunomayus. B cTatbe NMpHUBEACHBI 33/IaHUsI IS MHTETPUPOBAHHBIX YPOKOB Mo Teorpadpun XMAO-
IOrper u ucropun, OBX, sxonoruun. Ilokaszana posib HHTETPUPOBAHHBIX YPOKOB B peau3aliuy TpeOOBaHUI
(enepanbHOro rocyJapcTBEHHOI'0 00pa30BaTEILHOIO CTAHAAPTa OCHOBHOTO O0IIEro 0Opa3oBaHMUSL.

Kniouesvie crosa: ypok 1o reorpaduu, HHTETpUPOBaHHbBIH ypok, reorpadus XMAO-IOrpsr.

INTEGRATED GEOGRAPHY LESSONS

E.A. Kuznetsova.
Nizhnevartovsk State University, Nizhnevartovsk, Russia

Abstract.The article presents tasks for integrated lessons in the geography of KHMAO-Yugra and
history, OBZH, ecology. The role of integrated lessons in implementing the requirements of the Federal state
educational standard of basic General education is shown.

Key words: the geography lesson, integration lesson, the geography of KHMAO-Yugra.

Cpenu TexHonoruit 00y4eHus uaes NHTETPAIH CETOHS MPHOOPETAET BCe OONBIIYIO0 aKTYalbHOCTh U
peann3yeTcsl 4epe3 MEXNpeAMETHble CBsA3M. OHM HWIpaloT BaXHYK pOJIb B TIOBBIIIEHWH HAy4HO-
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TEOPETUYECKOM IOATrOTOBKH OOYYarOLIUXCsl, CYIIECTBEHHOW OCOOCHHOCTBIO KOTOPOH SBISIETCS OBJIAZICHUE
UMH  O0OOIIEHHBIM XapaKTepoOM MO3HABATENbHOW aAeATenbHOCTH. C  IMOMOINBI0 MHOTOCTOPOHHHX
MEXIIPEIMETHBIX CBSI3eH HE TOJBKO Ha KAUECTBEHHO HOBOM YPOBHE PELIAIOTCS 3a1a41 00YUEHUs, pa3BUTHSI U
BOCIIUTaHUS 00y4aIOMKXCs, HO TaKOKe 3aKjaaabiBaeTcsl QyHIAMEHT AJI KOMIUICKCHOTO BUAEHUS, OAX0a U
pelieHns CIOXHBIX MpoOJieM peanbHOU aAedcTBuTensHOCTH [1]. Ha mpakThke MeXnpeaMeTHbIE CBSI3U
00y4eHHs pealln3yroTcs C MOMOIIBIO MPOBEACHUSI HHTETPUPOBAHHBIX YPOKOB.

CormacHo ®deznepanbHOMY T'OCYJapCTBEHHOMY OOpa30BaTeIbHOMY CTaHIApPTYy, JIMYHOCTHBIE
pe3yabpTaThl OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMbl OCHOBHOTO OOLIETO0 00pa3oBaHMs JOKHBI
oTpaxaTtb (OPMHPOBAHHE ILIEJIOCTHOIO MHUPOBO33PEHHsI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH, YIUTBHIBAIOIIETO COLUATBEHOE, KYJIbTYpHOE, I3bIKOBOE, TYXOBHOE
MHOTrooOpasue coBpeMeHHOro mupa [2]. MHTerpupoBaHHBIA MOAXOJ HA YPOKaxX MO3BOJISIET PACIIUPUTH
rpaHuLbl y4yeOHOW IUCIMIUIMHBI, yKa3aThb OOydarolieMycsl IyTh IIOMCKa pelIeHHs HpoOieM, HCHONb3Ys
3HaHWsI HECKONBKHX NpeAMETHbIX obnacTeil. Peamn3oBarb 3TOT MOIXOA MO3BOJSET TakkKe H3yUCHHE
reorpaduu CBOETO Kpasi, 00JIacTH.

Janee nmpuBeneHbI pa3paOOTKH 3aJaHUH JUI UHTETPUPOBAHHBIX YPOoKoB reorpadguu XMAO-IOrpsr u
ucropun, ObX, skonoruu.

3amanue 1. Hamucate pedepar m moaroroButs mnpeseHTtanuio mo Teme: «Mccemenosarenmn Orpen. B
coJiep)kaHuM pedepara OTpa3uTh: 00pa3oBaHHE, OCHOBHYIO HAay4YHYIO AEATEIbHOCTh, HAyYHBIC OTKPBITHS
nccienosareneit u yaensix: H.I'. Cradapuit; A. MenpmkoB; A. Octepman; B.W. bepunr; J[.A. OBipig; I'.O.
Mumnep; 1.0. @umep; H.W. Jemuns; O.K. I'opman; N.C. [lomskos; O. ®unen u A. bpem; A.W. AnpkBucr,
3. Korro; I.I'. Meccepmumunr; U.I'. I'menun; I1.C. TTamnac; U.®. I'epman; C.II. llIsemnos; B.B. baprenes;
B.A. Sxoenes; A.A. dynun-T'opkaBuy; U.C. Ilonskos; B.B. BacuibeB; skcnenunuu b.H. I'opogkoBa Ha
tepputopun IOrper; skcnemunuu A.A. Pyxeka Ha Tepputopun IOrpsl; sxcnenuuuu JI.P. Hlynena Ha
tepputopun IOrpsr; sxcnenunuu B.H. Yepnenosa na teppuropun Orper; Oxcnennuuu M.b. tunosa Ha
teppuropun FOrper; sxkcneaunuu B.M. HoBuukoro na teppuropun KOrper.
3ananue 2. PazpaboraTh Npe3eHTAI|H 110 OAHON U3 CICAYIOIIMX TEM:

IIpuponHsie upe3Bbruaiineie cutyanun B XMAO-IOrpe: reonorndeckue.
[Ipuponusie upesBbruaiineie cutyarun B XMAO-IOrpe: ruaponoruyeckue.
[Ipuponnsie upesBbruaiinpie cutyarun B XMAO-IOrpe: meTeoponoruyeckue.
buonoruueckne onacHoctd B XMAO-IOrpe.

[Ipuponusie moxapsr B XMAO-HOrpe.

akrwbdE

3ananue 3. 3apuCyiTe sIOBUTHIE U eKapcTBeHHbIE pacTeHnss XMAO-IOrpsl B TeTpaay U MOAMUIINTE
SITOBUTHIE, JIEKAPCTBEHHBIE YaCTH pacTeHHH; HaHecuTe Ha kapTy XMAO-IOrpel palloHbl Npou3pacTaHUs
SITOBUTHIX U JIGKAPCTBEHHBIX pacTeHu, ucnomip3ys araac XMAO-IOrpel. 3anonnute tadbnuiry 1.

Tabmuia 1 — Pactenns XMAO-FOrpst

SnoBu- | SAnosu- | Ilpusna- Pationn! JlekapcTBen- | JlexkapcTBeH- e Pationn!
TBIC TBIC KU pouspacra- HBIE HBIC YacTH MpUMEHE- | Mpou3pacTa-
pacre- 4acTu | OTpaBlie- HUS pacteHus pacteHus HUS HUS
HUS pacre- HUS
HUS

3ananue 4. Mcrionb3ys nHTEpHET-UCTOUHUKN 1 atiiac XMAO-FOrps1 3apucyiiTe BUABI ppl0, HACEKOMBIX

SIBJISIFOIIMECS] UCTOYHUKAMHU OHOJIOTHYECKOH ONaCHOCTH, 3aIlOJIHUTE Ta0IuILy 2.

Tabnuua 2 — buosjornyeckue onacHOCTH, CBsi3aHHbIE ¢ npencTaButessiMu paynsl XMAO-HOrpst

HazBanwue Buma OmnacHOCTB, CBI3aHHAS C Mepst Paiionsr
npeacTaBuTesieM (GayHbl poUIaKTHKH pacrpocTpaHeHuUs
(mepeHocUrK, BO30YIUTETH
3a00J1eBaHNs)
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3aganue 5. M3yunre kapty «3MeHEeHHS peUHBIX pycCell ¥ oMMy paiioHa Bamero mposkxuBaHUS B aTiiace
MPUPOAHBIX U TEXHOTEHHBIX OMACHOCTEN M PHUCKOB Ype3BblYalHbIX cuTyauuil B Poccuiickoit denepaunu,
kapty «OnacHocTh omnon3Hel» Ha Tepputopuu XMAO-IOrpsl, kapTy «OnacHOCT, HABOJHEHUU B MEPHOJ

BECEHHETO IT0JIOBOAbS U IOXKIEBBIX ITABOLKOB).

CI[GJ'IaI\/'ITC BbIBOJIbI 1 OTBETHTC HaA BOIIPOCHI:

- Ha xakux PCKax OKpyTra nmpoucxoaiaT U3MCHCHUA PCUHBIX pyCCJ’I?

- B xakux paiionax okpyra uaet (opMUpOBaHUE OTIOI3HEH?
- Kakue aHTpOmoreHHbIe MpOoIIeCcChl BRI3BIBAIOT PA3BUTHE OIOJI3HEH B OKpyTe?
- Ha kakmx pekax OKpyra CyIIECTBYET OMAcCHOCTh HABOJHECHHWS B IMEPHUOJl BECCHHETO MOJOBOJbS?

[Touemy?

- Kakue HaceneHHBIC TyHKTHI PAaCIIONIOKEHBI B 30HE ONACHOCTH HABOHEHUS ?

- Ha ckombko MeTpoB mogHUMAaeTCs ypoBeHb BOABI B p. OOb Mpu HABOAHEHUH?

- Korma nabmonaercs monoBojbe u A0k aeBbie maBoakn B XMAQO-HOrpe?

3aganme 6. CoBpeMEHHBIE Jieca HAXOMATCS TIOJ ITOCTOSHHBIM BO3ICHCTBHEM Pa3IMIHBIX
3arpsI3HUTENEH: Ta30B, MBUIH, JbIMa, CAXKH, B PE3YJIbTATE YETO MPOUCXOANT UX yChIXaHWe. PazmudHbie BUABI

JIECOB OTJINYAIOTCA MO YCTOMYMBOCTH K 3arpsI3HUTEISIM.
Wzyunre Tabnuiy 3 ra3oycTOYMBOCTH APEBECHBIX MOPOA, HAHECUTE PAlOHBI MX MPOU3PACTaHUS HA

kapty XMAO-KOrpsl, 3anoaHUTe TOCISIHUN cTos0e1. BbIOepuTe IpeBECHBIE MOPOIbI, KOTOPHIE PACTYT Y HAC
B OKPYT€, ¥ PACIIOJIOKHUTE UX B PSIJI TIO CTENCHH MTOHIKEHHS YCTOMYNBOCTH K 3arpsi3HEHHIO BO3TyXa.

CrenaiiTe BBIBOJBI 110 T'a30yCTOMYMBOCTH APEBECHBIX TOPOJ OKpYyTa.

Tabmuma 3 — OcOOEHHOCTH Ta30yCTOWYHBOCTH IPEBECHBIX TTOPOT

[TonBepxeHHOCTH Iloponst Krnacc Paitonsl
YCBIXaHHIO XBOiiHbBIE JINCTBCHHBIC ra30yCTOMYHUBOCTH MPOU3pacTaHus
OueHb cuibHAS [MuxTa cubupckas - 5
(Abies sibirica), ens
cubupckas (Picea
obovata), cocHa
oObikHOBeHHAs (Pinus
sylvestris)
CuibHas Cocna BeiimyToBa psiOuHa OOBIKHOBEHHAs 4
(Pinus strobus), cocHa (Sorbus aucuparia),
cubupckas (Pinus torouts Oenbrit (Populus
sibirica) alba), uepemyxa
oObikHOBeHHas (Padus
avium Mill), 6epesa
6opomapuaras (Betula
verrucosa Ehrh.), knen
nosieBoit (Acer
campestre), aKarus
6emnast (Robinia
pseudoacacia)
Cpenuss Enp xomouas (Picea SlceHb OOBIKHOBEHHBIT 3
pungens), (Fraxinus excelsior L.),
MOMCOKEBETBHUK KJIEH TaTapckuii (Acer
OOBIKHOBEHHBIN tataricum), KJIeH
(Juniperus communis OCTPOJIMCTHBIN (Acer
L.) platanoides), Tomons
Oarmp3aMUYECKUI
(Populus balsamifera),
Jura oOBIKHOBEHHAS
(Tilia vulgaris)
Crnabas JlnctBeHHMIA y6 ueperryarsrii 2
eBporneiickas (Larix (Quercus robur L.),
decidua), TOIIOJIb KAHAICKHMI
JIUCTBEHHUITA (Populus xcanadensis),
Cyxkauesa (Larix siceHb 3eneHbii (Fraxinus
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archangelica), lanceolata), uBa K03bs

JUCTBEHHUIIA (Salix caprea L), akanus
cubupckas (Larix xentas (Caragana
sibirica), arborescens), cHpeHb
MOJKKEBETHHUK oObIKkHOBeHHAS (Siringa
Kazankuii (Juniperus vulgaris L.)
sabina)
Ouens cnabas - ny0 xpacHsrit (Quercus 1

rubra), onpxa 4epHas
(Alnus glutinosa Gaerln),
onbxa cepas (Alnus
incana), criupest CpeaHss
(Spiraea media Franz.
Schmidt), 1ox
Y3KOJUCTHBIN
(Elaeagnus angustifolia)

Takum 00pa3oM, UHTEIPHUPOBAHHBIE YPOKH MOMOTAIOT MPHUBHBATHL HABBIKA PA0OTHI € PA3TUYHBIMHU
HCTOYHUKAMH UH()OPMAIIH, PA3BUBAIOT TIO3HABATEIBHBIH HHTEPEC 00YUYArOIIUXCS, PACIIUPSIIOT KX KPYTo30p.
bubnuozpaguueckuii cnucok
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BO3MOKHOCTH OBPA3OBATEJBHON OPTAHU3ALINU B PEAJIN3ALIA
IMPOEKTA IIO HEITPEPBIBHOMY 3KOJOI'MYECKOMY OBPA30BAHUIO

E.A. Ozpebo
Tomcxuii kaoemcxuii kopnyc, 2. Tomck, Poccus

Aunomayus. CraThsl TOCBALICHA BOIPOCAM IOBBILICHUS YPOBHS 3KOJOIMYECKOH TI'PaMOTHOCTH
MOJIPACTAOIIET0 TOKOJIeHHs. PaccMoTpeH M 0000IIeH OnbIT paboThl B 3TOM HaNpaBICHUH, MPUBECHEI
pUMEpbl BHEAPEHHS IPOEKTa IO 3KOJIOTMYecKoMy oOpa3oBaHuio B ToMmckoil obOmactu Ha Oase
001eo0pa3oBaTeIbHON OpraHN3alty.

Knrouesvie cnosa: sxonormzanusi 0o0pa3oBaHUS, TNPUPOAOINOIB30BAHUE, HCCIEIOBATENbCKAs H
MIPOEKTHAs JAEATENbHOCTD.

POSSIBILITIES OF THE EDUCATIONAL ORGANIZATION IN REALIZATION OF THE
PROJECT ON CONTINUOUS ECOLOGICAL EDUCATION

E.A. Ogrebo
Tomsk cadet corps, Tomsk, Russia

Abstract. The article is devoted to raising the level of environmental literacy of the younger generation.
Experience in this direction is reviewed and summarized, examples of the implementation of a project on
environmental education in the Tomsk Region on the basis of a general educational organization are given.

Keywords: the greening of education, nature management, research and project activities.

B nayuyHO-mIejarornyeckoil aurepaType Mojayddivd HIMPOKOE PaclpOCTpaHEHUE TaKHUe MOHATHS, Kak
«QKOJIOTH3alusi  MHUPOBO33PDEHUSA»,  «IKOJIOTM3AMsA  IPOU3BOJACTBA»,  «IKOJOTM3auus  CO3HAHUS»,
«IKOJIOTHU3AINSl MBINUICHUT», <«OKOJoru3amusl oOpa3oBaHusI». Bo Bcex ciaydasx IOA JKOJIOTH3aIlnei
MTOHUMAIOT TIPOIIECCHI, CBSA3aHHBIC C ONTHUMH3ANMCH W TapMOHHU3AIMEH OTHOIICHUN MEXTy OOIIeCTBOM U
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NPUPOAOM, M H3MEHEHUM, KOTOpbIE BO3HUKAIOT B JyXOBHOM M MAaTEpUAIbHOW >XU3HU B YCJIOBHUAX
9KOJIOTMYECKOr0 KPU3HUCa, paJJuKaIbHOM TpaHchopmarmu oomecTBeHHOro Obitust [1]. B cBsi3u ¢ o6octpennem
9KOJIOTHUECKUX MpOOJIeM W yXYJAIICHHEM SKOJOTMYECKOH CHTyallud Kak Ha IUIaHeTe B LEJOM, Tak M
PETMOHANBHBIX U JIOKAIBHBIX PO0JIeM, HIKOJIbHOE 00pa30BaHUE HE MOXKET OCTaBaAThHCs B cTopoHe. IMenHo co
LIKOJIBHOM CKaMbH (OPMHPYETCS U 3aKpeIuisieTcss BOCIUTAHUE HSKOJOTHMYECKON KYJIbTYyphl M TMOBEICHUS
YeloBeKa He TOJbKO B OOIIECTBE, HO M B OKpy»Katomel cpene. K coxkanenuto, BorpocaM B3auMOICHCTBUS
o0liecTBa W NPHUPOJIBI, «OOMEHE BELIECTB» MEXKAY HHUMH B IIKOJIBHOM 0Opa30BaTENbHOM Hporpamme
yIeNseTcsl He Tak MHOTO BpeMeHHu. Kaxxasi oOpa3zoBatesibHasi OpraHn3aiys Mo-pasHOMY pelaeT BOIPOCH 10
MOBBIILIEHUIO YPOBHS I'PAMOTHOCTH ITOJIPACTAIOLIETO TOKOJICHUS B PAMKaX 9KOJIOIMYECKOI0 00pa30BaHusL.

B 2016 romy OI'BOY KIIM «Tomckuili kaneTckuil Kopmyc» TmpucBoeH ctaryc «lleHtpa
9KOJIOTUYECKOro obOpaszoBanusi» Ha 2016-2020 romsr [4]. Cama cucTeMa KaJeTCKOro 0Opa3oBaHUs
IIpelyCMaTpUBAEeT HEKYIO MOJEIb BBITYCKHHUKA KaJETCKOTO KOPIIyca, K JINYHOCTH KOTOPOH MPEAbBIISIOTCS
Olpe/ieJICHHbIE HPAaBCTBEHHbIE KayecTBA. JTO — TOCYJApPCTBEHHO COIMAIM3MPOBAHHBIA M OTBETCTBEHHBIN
rpaxgaHuH Poccun, co3Harolmuii CBOIO OTBETCTBEHHOCTh 3a Cyab0y M Oyayllee CTpaHbl; HPOCBELICHHBIN
natpuoT Poccuu, ciocoOHBIN ¥ TOTOBBIH CIYKHUTH i Ha TPa)XTaHCKOM H BOSHHOM TIOTIPHIIIE.

B 3TOM KOHTEKCTE MOYKHO IPHUBECTH CJIOBA HEKOTOPBIX 3aMEYaTeNIbHBIX JIIOJEH, NTaTPUOTOB CBOEH
Pomuabl. M.M. lpumBun: «Oxpauame npupody — sHauum oxpauams Poouny». ®.M. JlocToeBckuii «Kmo He
06UmM npupodsl, mom He uodUmM yenosexd, mom ne cpasxcoanuny» [3]. Dxomoruueckoe 06pa3oBaHKE B ITOM
CMBICJIE MOKHO paccMaTpuBaTh HE TOJIBKO KaK HENPEpBIBHBIN Iporecc oOydeHus, camMooOpa3oBaHMs M
pa3BUTHS JIMYHOCTH, HAIPABJICHHBIH Ha ()OPMHUPOBAHHE LEHHOCTHBIX OPHUEHTALUH, HOPM IOBEACHHS M
MOJTy4YeHHe CHelMaIbHBIX 3HAaHUH 110 0XpaHe OKpY’Kalollel MpUpoaHOI cpe/ibl U MPUPOIONOIb30BAHUIO, HO
u GOpMHUPOBAHKE NPEACTABICHUN O LIEIOCTHOCTH Y€JI0BEKa U MPUPO/IbL, TPAXKAAHUHA U CTPAHBI B 1IETIOM.

3a J0CTaTOYHO KOPOTKHUH TEPHOJA BPEMEHH B paMKax JAaHHOTO BHJA JIESATEIBHOCTH HAMHU OBLTH
OpTraHW30BaHbl  pa3HOOOpa3HbIe MEpONpUATHA (KOH(PEpEHIMH, WHTEIJICKTYalbHbIE WIPBI, aKIUH
MIPUPOAOOXPAHHOTO XapaKTepa u Jp.):

* VI OtkpbiTass uHTEIIeKTyanbHas urpa «EcrecTBeHHUKYM» (mpoBomuTcst exerogano c¢ 2014 r.
coBmecTHO ¢ OI'BY «PIIPO» mnst ygamuxces 9-11 kmaccoB ropoja u o01actu).

* [locamka caxxeHIieB Ha ayuiee BEITyCKHUKOB B MUXaiIOBCKOM pollie (BBITYCKHUKH TEKYIIEro roia).

* Exeronnbiii Beepoccuiickuii sK0I0rnYeckuii CyOOOTHHK M0 YOOpKe TeppuUTOpHH (Y4acTBYIOT BCE
KaJeThl KOpITyca).

* «OKonornyeckui macnopt benoro o3epa» (MpoekT kaieToB 8-X KIACCOB COBMECTHO C MarucTpaHTaMH
kadenps! reorpadpuu [T TI'Y).

* «/lenp nTHI» B paMKax MEXKIYHApOJHOIO JIHS NTUL (Ha ypOKaxX TEXHOJOI'MU PyKaMH peOsT ObLIH
CJ/IeIaHbl CKBOPEUHUKH, KOTOPBIE TIOTOM OBLITH OTJaHbI COTPYAHMKaM MryMeHCKoro napka).

Kpome Toro, kageTsl IPUHSIN Y4aCTHE B OKOJIOTMUYECKUX MEPONIPHUATHSX Ha 0a3e APYrUX OpraHu3alui
(B OCHOBHOM C NPOEKTaMHU COOTBETCTBYIOIIEH TEMATHUKH):

* OTKpBITHIH 3K00rNueckui hectruBans «Kusas Boga» (MAOY «Cnacckast COLI» Tomckoro paiiona
u OI'BY «PLIPO») — I-I1I mecra.

* Uncteie Urper B Tomcke (JT0KaapHOE MEPOTIPUSATHE Bcepoccuiickoro mpoekta Yucteie Mrpsorn).

* IV Bcepoccuiickasi Hay4HO-TIpakTHUecKass KOH(EpeHIMs C MEXKAYHAPOAHBIM  y4acTHEM
«CoBpemenHble 1podseMbl reorpaduu u reoorum», HU TI'Y — umuiom 3a Il mecro momyumn Kaprios
Huxwura.

* OueHka BIMSHHUS aBTOMOOWJIBHOTO TPAHCIOPTa Ha TOPOJCKYyI0 cpeay (B pamkax koHKypca uis
mKOIPHUKOB «lllkoma 3a »dKOJOTWIO: JymMarh, HCCIIENOBaTh, JEUCTBOBATH!», 00BABIeHHOTO ['¢€Te-
WHCTUTYTOM) — TUTIIIOM Y4aCTHUKOB.

» MexayHapoaHasi Hay4dHO-TipakTHyeckas koHepenuusi «Hoeie maenm Hoomy Beky», TITIY —
Hurom 3a I mecto nonyunn bapanos KoncranTuH.
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» DecTUBAIb TPOEKTOB «IDKOJOTHYECKOE accOopTH» (B paMKaxX MYHHUIMITAJbHOW HWHHOBAIIMOHHOU
ITOMATKH (TOPOJICKAsI IpOoTrpaMMa BOCITUTAHHS M TOTIOJTHUTEIHFHOTO 00pa3oBanus «OTpakenuey) — Juriom
3a Il mecto.

* O0macTHOM KOHKYPC COIMAIBHOM 3KoJorudeckoi peknambr «llocmotpu. 3amymatics. Cremaiiy.
Homunanusi «CoOBMECTHBIM TPOEKT»: IUIAKaT «ABTOMOOWJIBHBIA TPAaHCHOPT — OAMH W3 OCHOBHBIX
3arpsi3HUTENel okpyxaromei cpeas» (OI'BY «O6nkommnpuponay npu yyactuu JlenapramMeHTa MpUpOaHBIX
PECYPCOB U OXpaHBI OKpYyXkarotmei cpeasl ToMckoit obmacTh).

* YyacTHe B TOPKECTBEHHOM MEPONPHITUU — «3akpbiTHEe ['0/1a KOJIOTMH U 0CO00 OXpaHSIEeMBIX
MIPUPOTHEIX TeppuTOprid B TOMCKO# 00IacTm».

* OTKpBITBI SKOJOTHMYECKHH KBECT «YTpaBieHUE OBITOBBIMH OTXOJaMM» IJIsi OOyYalOHMIMXCS 8-X
KJ1accoB 0011eo0pa3oBaTenbHbIX opranu3annii Tomcka u ToMcKoii 0061acT — moOeInTemnH.

» OTKpBITas dKoJOrmUecKas urpa-KoHKypc «/[letm 3emmm» (Ha 6aze LleHTpa sKOIOTHYECKOTO
o6pazoBanuss MBOY «COL Ne 197 umenu B. Mapkenosa» 3ATO Ceepck).

Kpome Toro, B pamkax IpoeKTa HENpPepBHIBHOTO JKOJIOTHUECKOTO 0O0pa3oBaHUs pa3paboTaHbl U
peanu3yroTcsi ydeOHbIE MPOrpaMMBbl 3JEKTHUBHBIX M crHenkypcoB. K HuUM oTHocutcs kypc «l'eorpadwms
Tomckoit obnactu. Ipupona» (8 knace), «'eorpadust Tomckoit oonactu. Hacenenue n xo3siicTBo» (9 kiacce).
Cretikype  «Kaprorpadmus ¢ ocHoBamm  Ttomorpadum», 11  kmacc  (pazden:  sKonozuueckoe
Kapmoepaguposanue).

B 3akimouenne ciemyer cka3arh, 4TO BO B3aMMOICHCTBUHN 00IECTBA M IIPUPO/IBI HACTYIIHI KaY€CTBEHHO
HOBBIH JTall. «J{aBneHune» obmIecTBa Ha IPUPOTY Pe3KO Bo3pocio. [IpeBpaieHue mpupoIHbIX JaHAIAPTOB B
AHTPOIIOTCHHBIC YPE3BBIUAHO YCKOPUIIOCH, PACIpPOCTpaHssich Ha BCE HOBbIE mpocTpancTa [2]. C Hamiei
CTOPOHBI HE TOJIBFKO pa3zpaboTaHa mporpamma JIeATEIbHOCTH M0 SKOJIOTHYECKOMY BOCIIUTAHUIO IIKOJIHHUKOB,
HO U INPOUCXOJUT aKTHBHAA pCain3alys e€ OCHOBHBIX dTaIoB. Bocrimranue FpaMOTHOﬁ B 3KOJIOI'MYE€CKOM
OTHOUICHUH JIMYHOCTH - OJIHA M3 33]]a4 KaKk 00pa30BaTeIbHON OpraHU3alliy, TaK U 00IIECTBa B IIETIOM.
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HNCITOJIB30BAHHUE TEXHOJIOI'MA ITPOBJIEMHOTI'O OBYYEHUSA HA YPOKE
IF'EOI'PA®UMU B ITAATOM KJIACCE

FO.B. Ilo6edunckan
Hayuuwiii pykogooumens T.H. Kununa
Hayuonanvuwiii uccredosamenvcxuil Tomckuii 2ocyoapcmeennwlii yuugepcumem, 2. Tomck, Poccus

Aunomayus. B HacTosIIee BpeMs B COBPEMEHHOM 00pa30BaHUH MTPOUCXOISIT U3MEHEHHSI, BCECTOPOHHE
OXBAaTBIBAIOIME Tefarornyeckuil mporecc. OCBOGHHME M HCIIOJIB30BAaHME B YPOUHOM M BHEYPOYHOH
JIeSITENIBHOCTH  COBPEMEHHBIX  00pa30BaTebHBIX TEXHOJOTHH TIO3BOJISIET YYHUTENI0 TMOBBIATH CBOE
MeIarornIeckoe MacTepCTBO M BBI3BIBATH HHTEPEC K MpenMeTy y oOydaromuxcs. TexHomorus npodieMHoro
00y4eHHUs! TO3BOJSIET MOBBICUTH 3(P(PEKTHBHOCTH 00Pa30BATEIBHOIO MpoLEcca B LIKOJIBHOM Kypce IO
reorpagur B TSTOM KJacce, pPa3BUBaTh MBICIUTENbHBIE CHOCOOHOCTH y OOyYarolmuxcs, OBIIAJICBATh
HaBbIKAMM, YMEHUSIMU U 3HAaHUSAMMU B PE3yJbTATE ONPENEICHHON OpraHn3aluy 3aHsATU.
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obydeHwme.

THE USE OF TECHNOLOGY PROBLEM-BASED LEARNING IN GEOGRAPHY
CLASS IN FIFTH GRADE

J.V. Pobedinskaya
Scientific supervisor T.N. Zhilina
National research Tomsk state University, Tomsk, Russia

Abstract. At present, modern education is undergoing changes that comprehensively cover the
pedagogical process. The development and use of modern educational technologies in the regular and
extracurricular activities allows the teacher to improve their pedagogical skills and arouse interest in the subject
among students. The technology of problem learning allows to increase the efficiency of the educational
process in the school course in geography in the fifth grade, to develop the students ' thinking abilities, to
master the skills, abilities and knowledge as a result of a certain organization of classes.

Keywords: modern educational technology, geography training, problem learning.

I'eorpadust - KoMIUIeKCHas: Hayka, KOTOpas MO3BOJISIET IepelnaTh MaTepHan ydyalluMmcs B Hanbosee
no3HaBaTenbsHON popme. OCBOCHUE U UCTIONB30BAaHKIE B YPOUHOM M BHEYPOUHOU NESTETLHOCTH COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJOTHH TO3BOJISIET YYUTEIIO IOBBIIATH CBOE TENArorHUecKoe MacTepCTBO H
BBI3BIBATh HMHTEpPEC K MpeAMETy Yy OOydarolMxcsi, B 3aBUCHMOCTH OT BO3PACTHBIX OCOOEHHOCTEH
obyuatomuxcst [3-5]. TexHomorust npoOIeMHOro O0Oy4eHHs TI03BOJSIET MOBBICUTH 3()(HEKTHBHOCTD
00pa3oBaTeIbHOrO MpoLEcca B IIKOJIBLHOM Kypce 1o reorpaduu B MSTOM KJacce, pa3BUBATh MBICIUTEIbHBIC
CHOCOOHOCTH y 00yUaroIuXcsl, OBJaIeBaTh HaBbIKAMH, YMEHUSMH W 3HAHUSMH B PE3yJbTaTe ONpeaelICHHOMN
opranuzanuu 3aHsTui. OmHOW W3 O0pa30BATENBHBIX TEXHOJOTHU SBISETCS TEXHOJIOTHSI MPOOJIeMHOro
o0y4enus. [Ipo6iemHoe 00ydeHHe — 5TO COBOKYIMHOCTh JEHCTBHIA KaK OPTaHN3aIl|s MPOOIEMHBIX CUTYAIHA,
¢dbopmynupoBaHue mpoodiieM, OKa3aHUEe YYCHHKaM HEOOXOJIMMOHN MOMOIIM B PEIICHHH MpoOiieM, MpoBepKa
9TUX PELICHWH W, HaKOHEI, PYKOBOJCTBO IMPOLECCOM CHCTEMAaTH3alM{d M 3aKPEIUICHUs] MPUOOPETEeHHBIX
3HaHuil [1, 4]. B ocHOBY TexHOIIOTMH TPOOIEMHOro OOy4YeHHs JIETJd HJIeH aMEPUKAHCKOTO Ienarora,
nicuxosnora, ¢unocoda Jxona prou (1859-1952) , xoropeiit B 1894 roay ocHoBanm B UuKaro OINBITHYIO
LIKOJY, B KOTOPO OCHOBY OOYYEHHs COCTaBIISI HE YUeOHBIH IIaH, a UTPbl U TPYJAOBas AEATENBHOCTH [3].
OCHOBOW TEXHOJIOTUH TMPOOJIEeMHOTr0 OOy4YeHHs SIBISETCS MPOOJIEMHAs CHUTYalsl, CO3JIaHHAs YYHTENIEM,
BCJIECTBHE 3TOTO — IOUCK YYalIMMHUCS HPOOJIEMHOIro BOIIPOCA, AHATU3 M CAMOCTOSATENBHOE PELICHUE
MIPOOJIEMBI.

Tema ypoxa: «Macitad».

Tun ypoxa: Ypok OTKpBITHE HOBBIX 3HAaHUI

AKTyanu3anusi HOBBIX 3HaHUil. [Ipoonemnasn cumyayus. Kun Laps Anexcanap. Bapyr oH mowsu,
Kakas IIpeKpacHasi ¥ orpomHas ero 3emis1. EMy npunuia uaest, aro0bl Bech MUp y3HaJ O €ro BiaaeHusx. Llaps
Besen Kaprtorpadam cosmatbk Kapry. Kaprorpadsr kpomornmo pabGotanu rox u npenognecnu llapio
AJexcaHzpy KapTy, Ha KOTOpOi 0003Ha4eHbI OOJIbIIINE TOPO/a, BEICOKHE TOPHI, KPYIHbIE peku u 03épa. Ho
Happ ocraics Bo3mymieH. OH XOTeN BUAETh HE TOJNBKO OOJBIIME OOBEKTHI, HO TAKXKE CaMble MaJEeHBKHUE:
HeOoublIMe peku, Manble ropoja. Kaprorpadsl ormnpaBuimch paboraTh, paboTa 3aHsia MHOTO JIET U
HapUCOBAIM OHU JPYTYIO KapTy, B JABa pa3zMepa Oombine mpenasimymei. M B atoT pa3 Llapes Amekcanap
MOKeJIajl Ha KapTe BUIETHh IepeBajbl MEXAYy TOPHBIMH BEpIIMHAMH, MEJIEHBKHE 03€pa B JIECAX, PYYbH.
Kaprorpadsr pucoBamu HOBBIE KapThl. Llapu MEHSUTHCH, a KapThl BCE COCTABIISIUCH M IOTOMHSINCE. Kax ap1id
pa3 HoBble Llapy HaHMMaM HOBBIX KapTorpadoB IUIS COCTABJICHHUS KapThl, HO KaXKIbIH pa3 OCTaBAINCh
HEJIOBOJIBHBI, W KapTa oOcCTaBajach HEJIOCTaTodyHo moapoOHoi. HakoHen kaprorpadbl cocTaBHIN
YAWBUTENbHYIO KapTy. Ha kapTe m3o00paxkanack apcTBO B MeNbYallux NoJpoOHocTsx. Kapra Obuta TouHO
TaKoro ke pasMepa, Kak camo IapcTBo. M y’e HUKTO He MOT HAlTH pa3iIndus MEX1y KapTOi U IJApCTBOM.
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Ilpobnemnuvie 6onpocwi: I ne e 6yayt xpanuth Llapu cBoro kapty? Jlapmma Takux pazmepoB HeT. HyxHo
OyZeT OrpoOMHOE ITOMEIEHHE, B KOTOPOM Oy/eT JIieKaTh KapTa BO MHOTO clioeB. TOJBKO Tenepb HyXHa JTU
Takas kapta? Beap kapTa Takol BETUYUMHBI MOXKET 3aMEHHUTh CaMa BCIO MECTHOCTD IIapcTBal

VYyamuecs ¢dopmynupyoT npobiemy, mocraBieHHyilo Llapem Anekcanapom. Bricka3piBaioT cCBOHM
MPEIOJIOKEHUST PEIICHHUS 3TOW MPOOJIEMbl U NMPUYUHBI, 0 KOTOPOW KapTrorpadbl HE MOTJIM BBITIOJIHHUTH
3aJlaHus Laps.

Pemenwne mpobieMbl yqammuMUCs MOXKHO Pa3IeINTh HA HECKOJIBKO STATIOB.

Tabmuua 1 — Oramnsl pemenus mpodiaem

HasBaHue sTana HelicTBus yyamuxcs HelicTBus yuurens
Co3pnanue npobIeMHOM CnymaroT 1 aHaTu3UpYIOT VYuurens paccka3blBaeT CKa3Ky
CUTYaIlun npo Laps
DopMyIMpOBaHUE THIIOTE3BI BerIcka3bIBalOT CBOM Caymaer 1 3a1aeT HaBOJSIIHE
IIPEATOJIOKEHUS BOIIPOCHI
Hoka3arenbcTBa runoTe3bl BriaBurator qoka3aTenbcTBa IlonTBepxkaer camy rUIIOTE3Y
WM OTIPOBEPKEHHUE CBOMX
TUIOTE3
OO0muit BBIBOJ Y cTaHaBIUBAIOT CBS3b MEXKIY 3amaet BOIPOCHI U
MIPUYUHON U pelIeHneM MOATBEPIKAAET TUIIOTE3Y
po0JIEMBI

B teuenune 3ansaTHA 00ydarommecs MO3TAHO BHIIOJIHWIN BCE 3a[1a4, HALUIM BBIXOJ U3 MPOOIEMHOMR
CUTyallMd M ONpeAenuin TeMy ypoka. OOydaromyiecss Ha3bplBalOT IENH M 3aJa4d ypOKa, 3alrChIBAIOT
omnpenenenus. Macwmab — 3To OTHOLICHUE JJTUHBI OTPe3Ka Ha KapTe WU IUIaHEe K ero AeHCTBUTEIbHON [UTHHE
Ha MecTHOCTH. Buapl macmraba: 4HCICHHBIA MaclmITad — IIOKa3blBae€T BO CKOJBKO pa3 YMEHBLICHO
n300pakeHrne, IMEHOBaHHBIM MaciTad: yKa3blBaeT CKOJILKO METPOB MIIM KUJIOMETPOB B OJJHOM CaHTHMETDE,
JUHEHHBIA MacmTad: M300pa’keHHE JMHEHKH C CAHTUMETPOBBIMU ICJCHUSMH, I'ZI€ YKa3bIBAaeT, KAaKOMY
paccTosHUIO COOTBeTCTBYeT 1 cM [2].

[IpobnemHas cuTyanusi TakKe CO3JAeTCs C TOMOIIBIO TMPOOJIEMHBIX BompocoB u 3angad. CyTh
poOJIeMHOro0 O0Y4EHHUs] COCTOUT B TOM, YTO B XOJI€ OTKPBITHS HOBBIX 3HAaHUH Iepell y4aIlIHMHUCS CTaBUTCS
oTpesiesieHHas mpobyieMa, KOTOPYI0 OHH JTOJKHBI CAMOCTOSITEIFHO WIIM C ITOMOIIBIO YYUTENS PEIIUTh WU
HaiTH criocoObl AJIs peleHus MpodIeMbl HA OCHOBE YK€ MMEIOIUXCs 3HaHui. [IpuMenenne npo6ieMHOro
00y4eHHs MO3BOJISIET JOOMBATHCS KAUECTBEHHBIX PE3yJIbTaTOB MIPU U3YUEHUH reorpadum.
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HOTEHHUAJI UCITOJIB3OBAHHUSA MOOK B 'EOI'PA®UYECKOM BY30BCKOM
OBPA3OBAHUU

T.B. Pomawosa
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Annomayusi. Cpe COBPEMEHHBIX MENarOrMUYeCKUX TEXHOJOTHMH M 00pa3oBaTeIbHBIX HHHOBAIIHIMA
3aMETHBIM TPECHJIOM SIBJISICTCS MPUMEHEHHUE TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA U 3JICKTPOHHOTO
oOyuenusi. OxgHolt U3 ¢opMm oHmaitHOBOTO 0OpazoBanus sBisitoTcsi MOOK. B crathe paccmaTrpuBaroTcs
¢byHkunu 1 Moaenu ncnonb3oBanus MOOK.

Kuroueswvie crnosa: anexrponHoe odpasoanue, MOOK, onnaiiH-oOy4deHue.

POTENTIAL FOR USING MOOCS IN GEOGRAPHICAL HIGHER EDUCATION

T.V. Romashova
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Abstract. Among modern pedagogical technologies and educational innovations, distance educational
technologies and e-learning occupy a prominent place. One form of online education is MOOCs. The article
discusses the functions and patterns of using MOOCs.
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PasBuTHe moCTUHAYCTPHATIBHOM, TeM OoJiee, HTHHOBAIIMOHHON SKOHOMHUKH M COBPEMEHHOTO 00IecTBa
HeMbIcIuMo 0e3 MHTepHeTa, KOTOPBIH SIBISETCS YaCThIO 3KOCHCTEMBI denoBeka. OH 3aHMMAaeT 0co00e MECTo
u B cepe oOpazoBaHus, T.K. HHOOPMALMOHHOE OOIINECTBO NAET 3HAYUTENBHO OOJbIIE BO3MOXKHOCTEH st
nonydyeHus: HOBbIX 3HaHui. EmE 150 mer nazan HOBBIM mpe3uneHT ['apBapackoro yHuBepcurera Yapnibi
OmoT B cBoeM BhInatomiemcs acce 1869 r. «HoBoe oOpa3oBaHme» MpeCTaBIII BECOMBIE apTYMEHTHI B ITOJIB3Y
MOCTOSIHHOTO OOHOBJICHUSI MPOTpaMM M METOIUK 0OydeHus, 4ToObl 00Opa3oBaHHE MOTJIO MATH B HOTY C
pasButueM oOrecTBa [2]. A 3HAYUT, B HACTOSIIIEE BPEMS U3-3a M3MEHSIONUXCS 3aIPOCOB JI0CH 00pazoBaHue
JIOJDKHO TpaHc(hopMHUpOBaThes ¢ yu€ToM nudpoBuzanuu. Cpelin COBpEMEHHBIX MEIarorHIeCKUX TEXHOIOTHH
n o0pa3oBaTeNbHBIX HMHHOBAallMi 3aMETHBIM TPEHIOM SBISIETCS NPUMEHEHHWE JHCTAaHIMOHHBIX
00pa30oBaTeIbHBIX TEXHOIOTUN U IIEKTPOHHOTO 00y4ueHus [4].

[lepBoHayanbHO TIOA AJIEKTPOHHBIM OOyYEHHEM TOApa3yMeBalloch OOy4YeHHE C  IOMOIIBIO
KOMIIbIOTEPOB (IIpe3eHTauny, Bupeopmibmbl, CD-aucku, tpenaxépsl u T.1.) [8]. Ceituac smeKTpoHHOE
obyuenne (anri. E-learning, cokpamenue ot Electronic Learning) — 3to pasHOBHAHOCTE JTUCTAHIIHOHHOTO
oOyueHus, KOTJa MPOILeCC OPraHu3alUu JACITeILHOCTH O0YYarollerocs OcCyliecTBisieTcss Ha Oase IT-
TexHOoJIOTui © UHTEepHET-CEPBUCOB.

Oco3HaHue HEOOXOTUMOCTH UCTIONB30BaHHS TUCTAHIIMOHHBIX M 3JICKTPOHHBIX TEXHOJIOTHH MPHIILIO B
2000-x rT., a 3aKOHO/IATENBHO 3aKPETIEHO B Moceaner penakunn denepanbHoro 3akona «O0 o0pa3oBaHUN
B Poccuiickoit @enepamum» (Ne273 ot 29.09.2012) u aApyrux HOpMATUBHBIX TOKyMeHTax [11].

OnHoli 13 HOBBIX (DOPM BIIEKTPOHHOTO OOYYEHUS SIBISETCS OHJIaH-00pa3oBaHue, BOIIE/IIEE B HAILY
XKHU3Hb ¢ mpuxofgoM MHTepHer. OHO MpeACTaBISET LEICHANPABICHHYIO IO3HABATEIbHYIO JESTEIbHOCTH
JIFOJICH, peaiu3yeMyto ¢ IPUMEHEHHEM OHJIaH-KypPCcOB. MacCOBbIe OTKPBIThIC OHJIAWH-KYPChI (AHTJI. massive
open online course) nin MOOK— HoBast popmMa 3J1€KTPOHHOTO TUCTAHIMOHHOTO 00Y4YeHHsI, B OCHOBE KOTOPOI
JEKHUT Unest - cleyatb o0pa3oBaHME MacCOBBIM M oOmmenoctynHbM. [12]. B camom tepmuuae «MOOK»
3aKITIOYEHBI NMPEUMYIIECTBA 3TOW (GOPMBI IJIEKTPOHHOTO 00pazoBaHus. CIIOBO «OTKPBITHII» O03HAYAET, 4TO
YeJI0BEK JII0001 BO3PACTHOM, aKaJJeMHUUYECKON M COLIMATIbHOM KaTeropuu U3 JII00OH CTPaHbl MOXKET 00y4aThCs
Ha TakoM Kypce. [Ipnuém Bce MaTepHraibl Kypca SBISIFOTCS. OTKPBITBIMU, OECTUIATHBIMU U JOCTYHBIME. CIIOBO
«OHJIAH» 03HAYaEeT IOCTYIHOCTh B PEXHUME PEaIbHOIO BPEMEHH, T.€. IPSIMO ceifuac 1 B JI0O0M MecTe, JIHIIb
061 ObLT JOCTYN BO BeemupHyro ceth. CIOBO «Kype» mpenmnojaraeT 3aKOHUSHHBIH Ipolecc o0yueHus, T.e.
WMEIOIUI B CBOEM COCTaBE CHCTEMY YIIpaBIICHHS IpOIeccOM oOyueHHs (BKIOYas OOpaTHYIO CBS3b),
TEXHOJIOTHH JOCTUKEHUS 3asIBJICHHBIX Pe3yIbTaToB 00y4YeHus (IIpH 0053aTeIHHON LENbHOCTH BCEX YUEOHBIX

227



MaTepHaIoB) U KOHTPOJIh 3HAHUH (OLEHKY), HCOOXOTUMBIA ISl TIOATBEP)KICHHS TOCTIDKCHUHA PE3yJIbTaTOB
CBOEro 0Oy4EeHUs B ClIyyae yCIIEIIHOIO OCBOCHUS Kypca.

OHnJaiiH-TeXHOJIOTHMH BCe aKTHBHee BHeAPATCS B cdepy oOpasoBanusa. Tak, mo JaHHBIM
Poccwiickoit accommanmu 3meKTpoHHBIX KoMmMmyHuKarnwii (PADK) 3a 2019 rom, o6opoT pbIHKA OHIIAWH-
oOpazoBanusi 3a roa Bblpoc Ha 60%. OnNbIT oHIANH-00y4eHUs HMeEIT yxe 25% poccusH. bnaromaps
MO3UTUBHOMY OTHOILCHHIO K BHEJPEHHUIO OHJIAH-00y4eHus (66% POCCHSIH CUNUTAIOT, YTO OHJIAItH-00y4YeHne
MO3BOJISIET IOJyYaTh IIOCTOSIHHO HOBBIE 3HaHMS, a 51% — 4TO OHNaliH-00y4eHue AenaeT KauyecTBEHHOE
o0pa3zoBaHMeE AJISl BCEX JTOCTYITHBIM) BayKHOM 3a/1adeil SBIAeTCs OTpaboTKa MEXaHU3Ma MOMYJISIPU3alui 3TOH
undpoBoil coBpeMeHHOW oOpa3oBarensHON cpensl [5]. B Poccum Ha rocymapcTBEHHOM YpOBHE
MOJIeP’KUBAETCsl BHEApEHHE U(POBBIX TEXHOJIOTHH B 00pa3zoBaTenbHBId mpotecc. s 3Toro B pamkax
peanuzanuu TpuoOpUTeTHOro MpoekTa «CoBpeMeHHas wudposas oOpa3oBaTenbHas cpeaa B PO» mpu
nojepkke MunoOpHayku Poccnu 3amyiiien eannblil pecypce online.edu.ru asist ygamuxcst v mperno/iaBaTese,
o0beauHsAtoNIMiA 0Kkoso 40 00pa3oBaTeNbHBIX OHNAHH-TUIATGOpPM U 125 00pa3zoBaTeNbHBIX OpTaHU3alWi, Ha
koTopoMm moctymHo Oonee 1100 ommaitH-kypcoB. Kpome Toro, Ha 0a3e BemymIMX YHHUBEPCHUTETOB CTpPaHBI
chopMHUpOBaHbl JECATh PernoHanbHBIX LEHTPOB KOMIIETCHUMH B 00JacTd OHJIAWH-OOydYeHHs IS
npodeccuoHaNbHON TTOATOTOBKH MpenoaBaresieH, B T.4. B TOMCKOM rocyiapcTBEHHOM yHUBepcuTeTe [9].

Tomckuit rocymapctBennbii yHUBepcuteT (TI'Y) — oauH W3 NpU3HAHHBIX IJUACPOB B CHCTEME
OTKPBITOTO M JUCTAHIIMOHHOTO 00pa3zoBanus (¢ 1996 r.), u snexrponHoro oOyuenus (¢ 2013 r.) B Poccun.
TI'Y nepBbiM B Cubupu 1 oTHUM 13 TTepBBIX B Poccun Havan pabots u o npousBoactey MOOK (c 2014 1.),
0ank kotopbix B 2019 1. HacuuThiBaeT yke okojo 70 OHIANH-KypcOB Ha 6 POCCHUICKMX W 3apyOeKHBIX
wiatdopmax. [12].

OnarM W3 TEepBHIX OHJAWH-KYpcOB B BeceHHeM cemectpe 2014/2015 ydeOHOTO TOma HamMH OBLT
samymieH MOOK «YpuButensHblit Mup reorpadun» Ha miatdopme «Jlekropuym». A B 2017/18 yuebnoro
roga Ha twiathopme «OTKpbITOe 00pa3oBaHue» ciymatenu Mmoru 3amucatbes Ha MOOK «[eorpadus
(OcuoBbl Hayk o 3emie)». Crpykrypa kaxmoro m3 3tux MOOK mpezncraBneHa AEBSITHIO MOMYIISMH,
CoJIep KallIMMHU 56 OCHOBHBIX TEM M0 (U3UUECKON M SKOHOMHYECKOH reorpaduu. O6a Kypca OpUeHTUPOBAHBI
Ha LIMPOKYIO ayJIUTOPHIO: CTapLICKJIACCHUKOB, JKEJNAIOIINX CHCTEMAaTH3UPOBATh CBOM 3HAHUS, CTYACHTOB,
CTPEMSIINXCS PACIIMPUTH CBOM KPyTro30p U BCeX APYTUX, MHTEPECYIOUINXCS OKpyskatoum Mmupom [10].

Conepxxanne nro0oro u3 ykazaHHbix MOOK 103BOJISIET HCIONB30BaTh UX Kak OOYyYaroIliui,
CHCTEMATHU3UPYIOIINI WM BRIPABHUBAIOIINN Kypc. AHAJIM3 KOHTHHI€HTA CIIylIaTeed MO3BONSET YBUACTD,
YTO, IPUMEPHO, MOJIOBHHA M3 HUX — 3TO MIKOIBHUKH. 1151 HUX J11000i# 3 3tix MOOK BhICTynaeT B KauecTse
00y4armux KypcoB, KOTJa ydYallhecs CaMOCTOSATENbHO MOTYT HOBTOPHTH TE€Mbl LIKOJBHOTO Kypca HIIH
n3y4yuTh npomnyuennsie. @opmar MOOK nzeasnen kak 11t GopMaIbHOr0, TaK ¥ HEOPMaIbHOTO (CEMEWHOTO,
nomainHero (nui ¢ OB3) oOyueHust U camoo0Opa3oBaHusi) oOpa3oBaHHs. KOCBEHHO 3TH OHJIAWH-KYPCHI
BBIMOJIHSIOT PO OPUEHTALMOHHBIE QYHKIMH, YTOUHSAS PEACTaBIEHHE O IIUPOKOM Kpyre npodeccuid, B T.4.
CBSI3aHHBIX ¢ Haykamu o 3emie. Kak cuctemarnsupyromuii, MOOK akTHBHO HCHONB3yeTCS IIKOJbHUKAMHU
npu noaroroske k EI'D, a ctyaentam HanpasieHus «l eorpadus» — npu moAroToBke K rocskzameny. MOOK
B By3€ MOKHO HCIIOJIb30BaTh JAJIsl YCTPAHEHHs MIPOOEIOB KaKUX-TO TEM, T.€. KaK BHIPDABHUBAIOIINN 3HAHUS.
OTO yMECTHO B ciy4yae MOCTyIUIeHHsa (M B OakajaBpuaT, U B MarucTparypy) aOUTYpHUEHTOB CJEIyIOIINX
KaTeropuii: JHI ¢ HU3KUM NPOXOAHBIM 0ajuloM; JIML, MUMEIOIINX OONBLION mepepbiB B 00yueHHH (Iocie
BOCHHOM CITy>KObI, paboThI, 0OJIE3HH U TIp.); JIUII U3 CTPaH OJMKHETO U JNaIbHEro 3apyoexkns. K coxanenuto,
MIOTEHI[MAJI KYpCOB B Ka4€CTBE BhIpaBHMUBatoLIEero, B TT'Y He ucnosas3yercs.

Cotpyanukamu 1O TI'Y pazpaboTaHbl 1 peKOMEHIYIOTCS MOJEIM MCIIOJIb30BaHMs OHJIAH-Kypca B
yueOHOM mporiecce By3a [12]. Tak, ucnons3oBanue Hamux MOOK kak mpomnosnaureiabHoro DOP B
00pa3oBaTeIbHOM NPOLIECCE PEKOMEHAYETCS TNpPH TOCTPOCHWH WHIMBUAYAJIbHBIX 00pa30BaTENIbHBIX
MapuIpyToB i o0y4arommxcs ik yactuaaoro obecneuenns CPC. JIBe cremyromiie MOIeIn OTHOCATCS K
30HE CMEIIAaHHOTO OOy4YeHHWs: CMEIIaHHOe oOydeHWe ¢ ucmoyib3oBanueM dacted MOOK m cmemranHoe
o0ydyenne Ha ocHoe MOOK. Ha I'T'® takme Mozmenu He MPUMEHSIOTCS, HO MX MOXKHO HMCIOJIB30BaTh MPH
M3Y4YEeHUHU 00IIUX reorpauuecKux AUCIUILIKMH 10 HanpasieHusM nmoarotoBku 05.03.04 I'uapomeTeopoiorus
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u 05.03.06 Dkomorus u mpupoAonoIs30Banne. CorimacHo JIOKaTLHBIM HOPMAaTHUBHBIM JokyMmeHTaMm TI'Y [6, 7]
obydJaroruecss IMEIOT MpaBo Ha 3a4€T pe3ynbraroB o0ydeHus no MOOK. Kpome toro, Baenpenne MOOK B
y4eOHBIN TpOLIECC MO3BOJACT JOCTUYh HE TONBKO MPEIMETHBIX, HO M JHMYHOCTHBIX (CaMOOIpEeIeNeHHus M
CMBICTI000pa30BaHMsI) Pe3yIbTaTOB OCBOCHHS 00pa3oBaTenbHbIX porpamm [DI'OC].

Crenyer OTMETUTh, YTO 00a OHJAMH-Kypca NpOLUIM 3KCIEePTU3y KadecTBa M OTOOpaHBI s
(benepanbHOr0 pecypca «OOHO OKHO», Tl MPENCTAaBICHbI B KAadeCTBE PEKOMEHIYEMBIX K HM3YUYCHHUIO H
WHTETpalu B y4eOHBIH Tporecc poccHickux By30B [1]. Pe3ynpraTtbl OCBOEHHS ITHX OHIJIAHH-KYPCOB
3aYUTHIBAIOTCSI, COOTBETCTBEHHO, ABYMsS M TpeMsi oOpa3oBaTeNbHBIMH OpraHuzanusMu P®. PesynbraTbl
OCBOEHUS OHJIAH-Kypca MPUHUMAIOTCS BO BHUMaHue pabortomarensmu [3, 10]. KommaecTBo oOydarommxcs
Ha kypce B 2015-2017 rr. — 9783, B T.u. 293 uHOCTpaHHBIX, a o0IIee KonuuecTBO ciymareneir Ha MOOK
«[eorpadus (OcHoBBI Hayk 0 3emie)» ¢ 2017 r. mo Hactosimee Bpems — 13974 venosex [3, 10].

B mocnexgame roap! OTHOIIEHHUE K AIEKTPOHHOMY 00y4YeHHIO B By3ax Poccuu crano 6osee ClIOKOHHBIM,
HO 3TO HE MPHBEJO B HEKOTOPHIX By3aX K €ro MIMPOKOMY BHEAPEHUIO MO MPUYUHE KOHCEPBATUBHOCTH WIIU
HEMOHUMAaHUSI HEW30eXHOCTH WH(OpMATH3AIMK OOPa30BaHWs, WM IICUXOIOTHYECKOW HETOTOBHOCTH
mperoaaBaresei ucronb3oBath roroBele MOOK, mmm cnabom MeToamdeckoM ympaBieHHH. Bmecte ¢ Tem
ANIEKTPOHHOE O0YYCHHE CTAHOBHUTCS Bce OoJiee BOCTPEOOBAaHHBEIM B OYHOU (popMe 00pa3oBaHusl, MOCKOIBKY
MO3BOJISIET pellaTh MHOTHE 3a1a4M, cBsi3aHHbIe ¢ BHeApeHueM @I'OC HOBBIX MOKOJIEHUI.

Takum 06p330M, COBpPEMCHHBIC TMCAArorudycCKUeC TEXHOJIOTMUM W HWHCTPYMCHTBI, B YaCTHOCTH,
ANEKTPOHHOE 00yUeHHUE, OTBEYAIOT TEHICHITUSIM BPEMEHH, T.K. TIO3BOJISIFOT 00ECTICUNTh PaBHBIE BO3MOKHOCTH
MOJTy4eHHs] KaYeCTBEHHOTO 00pa30BaHMs Ha OCHOBE WHIMBHTyaTU3aIlUN O0YUCHHS, & TAaK)Ke THOKNUE HaBBIKA
(soft skills), TecHo cBA3aHHBIC C IUYHOCTHBIMHU U COITHATBHBIMH Ka4eCTBAMH.
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Annomayus. B craThe paccMaTpUBAIOTCS BO3MOXKHOCTH IPHMEHEHHUS OJKOJOTHYECKHX 3a/1ad B
IIKONIBHBIX Kypcax reorpaduu. Oco0oe BHUMaHHE YAENEHO MPAKTHYECKOW YacTH, B CTaThe IPUBEICHBI
MPUMEPBI SKOJIOTHYECKHX 3a]a4, KOTOPbIE YUUTeN sl reorpaguu MOTYT MCIIOJIB30BaTh Ha CBOMX YpOKax MpH
U3yYCHHHU KypcoB ¢u3nueckoit reorpadun Poccuu u pusmueckoii reorpadun ToMckoid 00nacTH.
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ENVIRONMENTAL CHALLENGES BY GEOGRAPHY

A.V. Fleenko
National research Tomsk state University, Secondary educational School No. 31, Tomsk, Russia

Abstract. This article discusses the possibilities of using environmental problems in school geography
courses. Particular attention is paid to the practical part, the article provides examples of environmental
problems that geography teachers can use in their lessons in studying the physical geography of Russia and
the physical geography of the Tomsk region.

Keywords: geography, ecology, task.

B coBpemenHOM MUpe Bce Oosiee 0CTpO BCTAIOT BOMPOCHI, KaCAIOIIUECsS SKOJIOTMYECKOro 00pa3oBaHus
U BOCHHUTaHUs, (HOPMHUPOBAHUS SKOJIOTHUECKOW KyJbTYpPhl, CTAHOBJICHMS 3KOJIOTHYECKOTO MBILUICHUA MU
CO3HaHMs Bcex ciioeB HaceneHus. Oco0oe BHUMAaHHUE YAENSeTCs MOApacTaroueMy HokoyneHno. OqHUM U3
HIKOJIBHBIX TIPEIMETOB, 3aHUMAIOIIMXCSl PEIICHHEM BBIIICONMHCAHHBIX BOIIPOCOB, SIBISiETCs Teorpadus.
[lIkonpHas reorpadust 00bEIUHACT ECTECTBEHHOE U 00IIIECTBEHHOE 3HAHHUE, IOITOMY COJIEPKAHNE IKOIbHBIX
KypCcOB reorpaui HachIEHO 3THOTpapUUECKUMH, 3KOHOMHUYECKUMH, COIUATBHBIMA U 3KOJIOTHYECKHUMHU
Bonpocamu. Coaep)kaHue IIKONBHBIX KypcOB reorpaduu OTpa’kaeT KOMIUIEKCHBIA MOAXOZA K HM3YYEHHUIO
reorpaguyeckoil  cpenpl, KOTOpoe€ [HODKHO oOecmeunTh (OPMHPOBAHHE HABBIKOB PUMEHEHUS
reorpauyeckux 3HAHWW B KHU3HH, B TOM YHCJE, Ul OOBICHEHHS SKOJIOTUYECKUX IMPOIECCOB U SIBICHHM.
OnHoii u3 (HopM KOJIOTHUECKOr0 00pa3oBaHMs U BOCHHUTAHUS SBIISIIOTCS SKOJIOTHUECKUE 3aJau, KOTOpbIE
MIO3BOJIAIOT PeaTM30BaTh METAIIPEIMETHYIO HAIPaBICHHOCTb, 3aJI0’)KEHHYIO0 B 00pa30BaTeNbHBIX CTaHJapTaX.
B kaxnaoM Kypce WIKONBHOW reorpaguu BO3MOXHO TNPUMEHEHHE Pa3IMYHBIX DSKOJIOTHUYECKHX 3ajad.
[IpuBeneM mpuMepbl 3KOJIOTHUECKUX 3ajad, KOTOpPbIE MOYKHO HpeajaraTb OOydYarolIMMCSl IpU H3YyUCHUH
¢dusnueckoii reorpadun Poccnu nim reorpaduu ToMckoii 00macTH.

1. ITmomans Poccun 17,1 mutH. kB.KM., a Tomckoit odmactu — 316,9 Teic. kB.kM. Hacenenue Poccun
noutn 147 muH. yenosek (2019), a B Tomckoit obmactu — 1,08 muH. yenoBek (2019). Kro «Oorayey»
3eMeIbHBIMU pecypcamu’?

2. Poccuto ombiBaroT Bojel 13 mMopeit. OOriast npoTsbkeHHOCTh rpanul] Poccnn cocraBmser 60932 kM.
W3 Hux Ha momo Mopckux rpanui npuxoautces 38807 kM (okouo 2/3). Kax/plii okeaH HMeeT 3KOJIOTHIECKUe
npobnembl. Tepputopus ToMckoil o0macTi He UMeeT BbIXoJa K Mopio. OLEHUTE TUIIOCH 1 MUHYCBI TaKOTO
MOJIOKEHUSI.

3. Ha teppuropun Tomckoit oGmactu pacmonaraercs caMmoe KpyrmHoe B Mupe 6osoto — Bacioranckoe.
KakuM neHHEWIHMM ChIpbeM, KOTOPOE CETOJHSI UCIOJIB3YETCS B CEILCKOM XO3SIMCTBE M KMBOTHOBOJICTBE,
MeIHUIMHE, OMOXUMHUH M SHEPIeTHKE U Jp., Oorara Haia oonacts? (OTBeT: TOpd.)

4. Ilo pa3BeaHHBIM 3aI1acaM MOJIE3HBIX UCKONaeMbIX Poccrst 3aHMMaeT 01HO 13 EPBBIX MECT B MUDE.
B Tomckoii 061acTi HIMEIOTCSI MECTOPOXKICHHUS PYIHBIX M OCaJOYHBIX MOJIE3HBIX UCKOoMaeMbIx. Kakue Mepbl
0 cOepeXKeHMIO TIOJIE3HBIX UCKOMAEMBIX NCTIONB3YIOTCs B ToMckoit obmactu? (OTBET: CHHKEHHE TIOTEPh IPU
no0bIYe U epepadoTKe, a TAKKe YIIydIlIeHHE UCTIOJIb30BaHNSI. )
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5. BenencrBrue X03sSHCTBEHHOM NESITETLHOCTH YelIoBeKa B TOMCKOM o0iacTu 00pa3oBajioch HEMaJIoe
KOJTMYIECTBO OBparoB. Ha3oBuTe OCHOBHBIC paliOHBI paclipocTpaHeHuUsT OBparoB B Tomckoii obmactu. (OTBeT:
Ha KpaliHeM 10T0-BocToKe TOoMCKOM 001acTH.)

6. OnoI3HU — TIPOIIECCHI, BRI3BAHHBIE JEMCTBUEM CHIIBI TsShKeCTH. Hemaro mo1o0HBIX mpoIeccoB, Kak B
Poccun, Tak u B ToMckoit 00macTu. Y CTaHOBJICHO, YTO Pa3BUTHE OIMOJI3HEBBIX MPOIIECCOB B Topojae Tomcke
MOKHO HaOmoaath B JlarepHoMm cany, B Mukpopaiione CoJHEUHBIH, a Takke B paiione MpKyTckoro TpakTta
(mexny yn. CyBopoBa u bepunra). Kakume mepbl mpWHHUMArOT CHENHAIHCTHI IJIS PEMICHHS MpOOIeMbl
OTIOJI3HEBBIX MpOLECCOB Ha TeppuTopun Tomckoi obmactu? (OTBET: KOMIUIEKC MPOTUBOOIOI3HEBBIX MEp.
[Ipoext «ABapuitHbIe TPOTHBOOIIOI3HEBBIE MEPOIIPHSTHS Ha TIPaBOM Oepery peku Tomi ObUT TOATOTOBICH
Y Havajl peanu3oBbiBaThCs B 1988 romy. OH BKIIOYaeT B ceOsS CTPOUTENILCTBO MITOJIBHU JUTUHOU 2,7 KM H
BEPTUKAIBHBIX APEHAXKHBIX CKBAXXHH, KOTOPbIEC IIEPEXBATHIBAIOT IPYHTOBBIE BOJIBI CO BCEX BOJOHOCHBIX CIIOEB
M CIyCKaloT ee B mToibHIO. OHa pacmonaraercs Ha rayomae 40-50 meTpoB, Tie MPOXOAST BOJOHOCHBIC
TOPHU30HTHI €CTECTBEHHOH pa3rpy3ku. Kpome 3Toro, miaH IpoTHBOOON3HEBBIX MEPOIIPUATHI MTpeaIonaracT
0opIIOil 00beM pPabOT Ha TIOBEPXHOCTH CKJIOHA (YyHOJaXWBaHWE, ITIOCEB TpaB, IOCAIKa JEPEBBEB,
CTPOUTENBCTBO JIOTKOB JIJISI CTOKA BOJBI, ac(haabTOBBIX OPOKEK H T.I.), CTPOMUTEIHCTBO KOHTPOAHKETa,
KOTOprﬁ OOJIKCH UCKIIIOYUTDH BJIIMAHUC PEKU HAa CKIJIOH.

7. K OCHOBHBIM HCTOYHHKAM JIKOJIOTHYECKOHN ormacHOCTH B 3amamHoit CHOWpHM OTHOCAT: pa3paboTKy
MeCTOpO)KI[eHI/Iﬁ ITOJIE3HBIX HCKOIIa€MBIX, HCq)TCFa3OHpOBOILI)I, AACPHO-XUMUYCCKHUE OG’LCKTBI,
HenpGEeKTUBHYIO TPOMBIIUIEHHOCTh. [lopaccyxaaiite, B KaKOM COCTOSHHH HAXOJATCS JaHHBIE MPOOIEMbI B
Tomckoit obmacTy.

8. CymiecTBeHHBIN BKJaJ B 3arps3HEHHE TJaBHON BoAHOW apTepuu TOMCKOW 00NacTH BHOCUT
KemepoBckas 061acTh, a Takxke pailOHBI, PacIioIOKEeHHBIE BEIIIE TI0 TedeHuto peku O6u. [Ipennoxure Mepsl
M0 CHIDKEHHIO CTenieHH BiusiHus KemepoBckoii obmacTtu B BepxoBbiax O0u.

9. OcHoBHasi Macca BbIOpocOB B arMochepy mo TomMckoil 001acTH NPUXOMUTCS HA PaNOHBIL
Kapracokcknii — 126,4 toicC. T. (38,3%), [lapadensckuii — 77,1 ThiC. T. (26,8%), AexcannpoBckwii — 22,4 TEIC.
T. (7,8%), r. Tomck — 26,9 1hIC. T. (9,4%). Uem BbI 00BsICHUTE TaKoe Teorpaduieckoe pacnpeaeacHue?

10. Pexu Tomckoii 00IacTH OTIIMYAIOTCS OT IPYruXx pek Poccwy OONBINONH M3BHIMCTOCTBHIO, MAJIBIM
nmaacHUuEM, HE3HAUYUTCIIbHBIM YKIIOHOM, MCIJICHHBIM TCYCHUCM. Hopaccqu[af/iTe O BO3MOXXHBIX ITOCJICACTBUSAX
ctpoutenscTBa ['OC Ha peke UynbiM.

11. TomMckast o0JlacTh pacIoiio’KeHa B Ipejaesax OrpoMHOro 3amnagHo-CHOMPCKOTO apTe3naHCKOTO
OacceifHa. Y4eHble yTBEPKIAIOT, YTO 3alachkl €ro O4YeHb BEJMKH, U apTe3MaHCKOW BOJIbI XBATHT Ha JIOJTOE
Bpems. OTHaKO HUYTO HE BEYHO, YTO OBl BBl MPEMIOKWIH ISl COXpaHEHHUs 4YHCTeiiel Boabl B TOMCKOM
obmactu?

12. B TomckoM paiioHe npokuBaeT 2/3 Bcero HaceneHus: Tomckoii oomactu. Ha Tepputoprun Tomckoi
o0JacTH pacroyiokeHo camoe KpyrHoe 00ioTo B Mmupe — Bactoranckoe. Ilopaccyxknmaiite o mocneacTBusx
ocymeHust 60J10T. Bo3MokHO 1 OyIET mepecesnThb JIr0/IeH Ha TEPPUTOPHUIO OCYIICHHBIX 00JIO0T?

13. Tlo pa3HbIM mToICYETaM, JTOJISI IPECHOM BOMBI B O0IIIEM KOJIMYECTBE BOJBI Ha 3eMJle COCTaBIIsET 2,5-
3 %. Poccus obmagaer TpeTbell 4aCThE0 MUPOBBIX 3aI1aCOB PECHOM BOIbI. IMEHHO 3Ta BO/Ia HIIET Ha OBITOBBIE
HY>KIIBI 9enoBeka. [lomymaiiTe, Korma MOKHO UCTPATHTH OOJIBINE TIPECHOMN BOMBI: MPUHUMAS BAaHHY FUTA JTYTIT?

Pazbupast ¢ oOywaromMuCsi SKOJIOTHUECKHE 3aJayd I0JO0OHOro IjlaHa, MOXKHO HOBTOPSTH U
3aKpCIIATE HEKOTOPBIC reorpa(bnqecm/le M J3KOJIOTMYECKUE TCPMHHBI, ITPOU3BOJUTL PA3JIMYHBIC pacCyCThI,
YUUTBCA aHAJIM3UPOBATh I/IH(i)OpMaHI/IIO " J1€J1aTh BbIBOJbI, IICPCHOCUTH 3HAHUA U3 O,Z];HOI‘;I o0OJacTu B ApPYyTy1o,
B TOM 4HCIIe, 00ydaromuecss MOTYT NPUMEHATh MOJyUeHHbIe 3HAHUSA U3 Pa3HBIX MPEIMETHBIX oOnacTeil Ha
MPaKTUKE, B 00J1aCTH PENICHUS SKOJIOTUIECKUX TIPOOIIEM.

[loBoas utor, xoTenoch Obl OTMETUTD, YTO CHCTEMaTH4eckas padora yuurenel reorpaduu B obiaactu
JKOJIOTHYECKOTO 00pa30BaHWsl W BOCIUTAHHA MOXXET CIOCOOCTBOBATh pPEIICHHWI0 OJHOM U3 3ajad
COBPEMEHHOTO OO0pa3oBaHUS — MeXnpeaMeTHoro oOydeHus. OIHUM H3 HMHTEPECHBIX CHOCOOOB
9KOJIOTHUYECKOT0 00pa30BaHMsi MOTYT CTATh IKOJIOTHUECKHUE 3aauH.
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INPUMEHEHHME METOJ0B CIIOPTUBHOI'O OPUEHTUPOBAHUS HA YPOKAX
TEOT'PA®HH B 5-6 KJIACCAX C TIOMOIIBIO UTPOBBIX TEXHOJIOT U1

A.B. @neenxo, A.C. Kouemosa
Hayuonanvusiii uccnedosamenvckuil Tomckuii 2ocyoapcmeentulii yHugepcumem, . Tomck, Poccus

Annomayus. B ctathe paccMOTPEHO NPHMEHEHHE METOJOB CIOPTHBHOTO OPUCHTHPOBAHHS B 5-6
KJ1accax ¢ TMOMOIIBI0 UTPOBBIX TeXHONOTHI. Oco00e BHUMAHHE YIEICHO TEOPETHYECKOMY OOOCHOBAHHIO
B)KHOCTH U3y4aeMoi TeMbl. JlaHHas TeMa OyIeT CiocOOCTBOBATH JIyUIlIEMy YCBOCHHIO MaTepUalia, Pa3BUTHIO
MO3HABATEILHOTO MHTEpECa K MPEAMETY, a Takxke (OPMHUPOBAHHIO OCHOB KapTOrpaQuueckoil rpaMOTHOCTH Y
00yJaroIUXCS.

Kniouesvie crosa: kaprorpadudeckasi r(paMOTHOCTb; HTPOBbIE TEXHOJIOTHUH; OPHEHTUPOBAHHE.

APPLICATION OF SPORTORIENTEERING METHODS IN GEOGRAPHY LESSONS IN
GRADES 5-6 WITH THE HELP OF GAME TECHNOLOGIES

A.V. Fleenko, A.S. Kochetova
National research Tomsk state University, Tomsk, Russia

Abstract. In the current article we investigate the Implementation of sport orienteering methods at the
geography lessons for pupils of the 5th - the 6th grade through game technologies.
In this paper we focused on theoretical justification of importance of the following subject.
The subject will facilitate the better understanding of material, development of cognition interest to the lesson
and formation of basic cartographic competences among pupils.

Keywords: cartographic literacy; gaming technology; orientation.

B denepansHOM TOCYIapCTBEHHOM CTaHAApTE OCHOBHOTO 001mero oopasosanus (nainee ®I'OC O00)
3aKpETUICHBI MPEIMETHBIE PE3YJIbTAaThl OCBOCHUS reorpayu BHITYCKHHKAMU OCHOBHOW MIKONBI. OIHUM U3
HanbOoJee BXKHBIX PE3YIbTATOB CPEAH HUX SIBISETCS OBIIAJICHIE OCHOBAMH KapTOrpadpuecKoi TpaMOTHOCTH
W UCIOJIb30BaHMs Teorpaduyeckoil KapThl Kak OJHOTO W3 S3BIKOB MEXIYHAPOJHOTO OOIICHUS, TaKKe
BBIITYCKHHK JIOJDKEH OBJIJICTh OCHOBHBIMU HaBBIKAMH MCIIOJIb30BaHMs reorpaduieckoit napopmarui [ 10, c.
13]. ITo muennto A.H. CtpyukoBoii, kapTorpaduueckie 3HaHHs, ABIISICH BasKHEHIIEH YacThbi0 COAEPKaHUS
reorpaduyeckoro odpa3oBaHUs, BXOAAT B COCTaB OOMICKYJIbTYPHBIX KOMIIETEHTHOCTEH, YTO JENaeT HX
MeTtanpeameTHsiMu [9, c. 3].

Brnanenne ocHoBaMu KapTorpauuecKod TpaMOTHOCTH — HEOOXOAMMOE YCIOBHE JUIs YCHEITHOTO
YCBOGHHSI CUCTEMBbI reorpaduueckux 3HaHWWA. OHU SBISIOTCA KIHOYOM K (DOPMHPOBAHUIO OCHOBHBIX
reorpaduyecKnx MOHATHH U PeACTaBIeHMA, Teorpaduueckoro MeimuieHus. CieoBaTeabHO, K OpraHU3aIii
mpoliecca OCBOSHHsI yYallUMHKCS JaHHBIX 3HAHUH HYKHO MOJIONTH BecbMa OTBeTCTBeHHO. OOyUueHHe JT0JIKHO
OBITh OPraHW30BaHO B paMKax CHCTEMHO-IIEATEIEHOCTHOTO W KOMIIETEHTHOCTHOTO IMOJXOJIOB, JISKAIUX B
ocaHoBe ®I'OC OOOQO, a Takxke AOHKHO OBITh HAIlENIEHO Ha OCTKEHHE NMPEIMETHBIX U METalpeIMETHBIX
pe3yNbTaTOB, 3aKpEIUIEHHBIX B HeM [4, c. 184].

CymHoCcTh JBYX IaHHBIX IIOJXOJ0OB XOPOLIO OTpakaeT (opMyna: KOMIETEHUHs — JeiicTBue —
KOMIIETEHIINA, CyTh KOTOPOH 3aKIII0YaeTCs B CIIEAYIONIEM: KOMIIETEHIINS MOXKET CTaTh KOMIIETEHIINEH, TOIBKO
npoiins depe3 HAeATENbHOCTb, T.€. IICHXOJOTMYECKWE (QYHKIMM H CHOCOOHOCTH €CTh pe3yjbTaT
MpeoOpa3oBaHus BHEITHEH MMpeIMeTHOM AesTeabHocTH [1, c. 141].

Hannas ¢opMyna Xopomo MpPHUMEHHMa K IPOILECCY YCBOEHHs KapTorpaduyecKux 3HAHUM W, B
YaCTHOCTH, K (OPMUPOBAHUIO HABBIKOB OPHEHTHPOBAaHHS Ha MeCTHOCTH. OCHOBOH Uit (OPMHPOBaHUS
TAHHBIX HABBIKOB CIIy)KaT MPOCTPAHCTBEHHbIE 00pa3bl, OJHWUM M3 HEOOXOTUMBIX YCIOBHH IOSBICHUS
KOTOPBIX BBICTYIAET JESTENbHOCTh. TakuM o0pa3oM, reorpadusi OKasblBaeT peliaroliee BO3JICHCTBHE Ha
(hopMHpOBaHHE TPOCTPAHCTBEHHOTO MBIIUIEHHS, 0€3 KOTOPOro He MOKET ObITh 3(ekTHBHOrO ycBOEHHS
3HaHWH KapTorpaduaeckoro xapakrepa [11, ¢.23; 5, c. 264].

H.M. AkceHoBa OTMEHYaeT, YTO CHCTEMHO-IESTEIbHOCTHBIN MOAX0/A KOHLENTyaJbHO Oazupyercsi Ha
o0ecredeHu COOTBETCTBUS Y4YEOHON MNEATENbHOCTH OOYdYaloImuXcsd WX BO3pacTy M HHIWBUAYATbHBIM
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ocobennoctsM [1, ¢. 140]. OGyuatomuecs 5-6 kmaccoB — 3To netu 10-12 mer, B JaHHOM BO3pacTe Wrpa
BBICTYIAET KaK CPEACTBO MOOYXKICHUS W CTHMYJIHPOBAHUS YJAIIUXCS K y4eOHOU NesITebHOCTH, TI03TOMY
cuuTaeM IesiecooOpa3HbIM MPUMEHEHHE UTPOBBIX TEXHOJOTHI Ha ypokax reorpaduu [8].

I''K. CeneBko BbIAENSET CIEAYIONMI CYIIECTBEHHBIA MPHU3HAK IEAArOTHYECKONH WIPBL YETKO
MocTaBJIeHHas 1eJb 00yYeHHsI U COOTBETCTBYIOIUE €l MeAarornieckue pe3yabTaThl, KOTOPbIE MOTYT OBITH
00OCHOBaHBI, BBICTICHBI B SIBHOM BHJE M XapakTEPH3YIOTCsS y4eOHO-IIO3HABATENILHONW HANpaBICHHOCTHIO.
Coueranue Urpel ¢ APyruMu GopMaMu yIeOHO-BOCIIMTATEIFHOTO MPOIecca JOHKHO OBITh ONITUMANBHEBIM, HE
JOJKHO TIPOUCXOIUTH MOJIMEHBI yUeOHOM 3aau Ha HTPoBYIo [8].

B denepansnom mepeune Ha 2019-2020 rr. oroOpaxkeHbI cieayloNIve YYeOHUKU ISl M3YYCHUS
HayvanbHOTro Kypca reorpadui (5-6 ki.): Anexcees A.M., Huxonuna B.B., Jlunkuna E.K. u ap.; Iponos B.I1,,
CaBenbeBa JILE.; KnmumanoBa O.A., Knumanor B.B., Kum 5.B.; Jlooxkanuaze A.A.; bapunosa W.U.,
ITnmemrakoB A.A., Conun H.W.; Jlomorankux E.M., Beemenckmii O.JI., IlnemakoB A.A.; Jletsarun A.A.;
I'epacumona T.I1., Hexmokosa H.IL.; Jlomorankux E.M., AnekceeBckuit H.I.; Jletsrun A.A. [7]. B kaxaom
y4eOHUKE €CTh pa3fell, IIOCBSIICHHBI W300paKEHUIO TOBEPXHOCTH 3€MIIM, B paMKax KOTOPOTO
o0yJarommmMcsi HeoOX0IUMO YCBOWUTH 3HAHUS M OCBOUTH HABBIKH, CBS3aHHBIE C TAKUMHU TeMaMH, KaK IUIaH
MECTHOCTH, MacITad, CTOPOHBI TOPH30HTA, OPUCHTUPOBAHUE Ha MECTHOCTH, YCIOBHBIE 3HAKH, OCOOCHHOCTH
n300paxkeHus penbeda, reorpapudeckas kapra. CauraeM BO3MOXHBIM IMPUMEHEHHE METOJOB CIIOPTHBHOTO
OpPHEHTHPOBAHUS HA YpOKax reorpaduu ¢ MOMOIIBIO UTPOBBIX TEXHOJOTHA sl YCIEITHOTO YCBOCHHS BCEX
BEIIIICTIEPEYUCIICHHBIX TEM, B JAHHOH CTaThe Oollee MOAPOOHO OCTaHOBUMCS Ha TeMe «CTOpOHBI TOPU30HTA.
OpuentupoBanue» [3].

B pamkax nanHO# TeMbl 00y4aromuMcs He00X0IUMO YCBOUTD TaKWE OHSTHS, KaK CTOPOHBI TOPH30HTA,
OpHUEHTHpOBaHHE U a3uMyT. [lpennaraem BameMy BHHMAaHHUIO TPHUMEPHl TMPAKTUYECKUX 33JaHUH,
HaTpaBJICHHBIX Ha 3aKpeIIeHUEe 3HAHWH, MOMYYCHHBIX 00yUYaIOMIUMUCS MPU U3YyYCHUU NaHHOH TeMsbl [3, c.
15]. PexoMeHIyeM HCIOIb30BaTh MMEIOLIHECs TONOrpaduueckie U CIOPTHBHBIC KapThl PAailOHOB ropona u
€r0 OKPECTHOCTEH, PACIIOIOKEHHBIX KaK MOYKHO OJIIKE K IIKOJIE, JINOO 3HAKOMBIX OOJIBITMHCTBY yUYaIIHXCs
(mpexpacHO MOONAET CIIOPTUBHAS KapTa-cxema TepPUTOPUH IIKOIbI). [1og CHOPTUBHBIMU KapTaMH B TaHHOK
CTaThe TOHMMAIOTCS KPYMHOMACIITAOHBIE CIIEIUANbHBIE KapThbl, IpeIHA3HAYeHHBIE I CIOPTHBHOTO
OpPHEHTHUPOBAHUS M BHITTOTHEHHBIC B CIIEU(PUIECKUX YCTIOBHBIX 3HAKAX, CHICIMAILHOE COIepPKaHNe KOTOPBIX
COCTaBIISIET MOKa3 MPOXOJUMOCTH MECTHOCTH M MH(POPMATUBHOCTH M300paxkeHus: 00bekToB. CropTHBHAs
KapTa COCTABIIACTCS TaK, YTOOBI IIpoIiece e€ YTeHUs ObUT MAaKCUMAIBHO OOJIETYeH, JUTsl 4ero OCYIIECTRISIETCS
HaTpaBJICHHBI OTOOp OOBEKTOB, WX KOJIMYECTBEHHBIX M KAUYECTBEHHBIX XapaKTEPUCTUK, MPUMEHSIOTCS
OTIpe/IeTICHHBIE CITOCOOBI IMOKa3a OOBEKTOB M UX XapaKTepUCTHK Ha KapTe. B pe3ynbrare criopTHBHAs KapTa
mproOpeTaeT 0co0oe KauyecTBO — MH(OPMATUBHOCTh. TaKke CIOPTHUBHBIE KAPTHI XapaKTEPU3YOTCS BRICOKOU
TOYHOCTBIO [2, . 4]. [TosTOMy IpOBeACHHE MPAKTUUYESCKUX 3aHSATHUH C MOMOINBIO CIIOPTUBHBIX KapT OyeT
MMETH TOJIOKHUTETBHBIN 3D (DeKT.

e [IpakTudeckue 3aHATH M0 JAHHOM TeMe clielyeT HauyaTh C YCTHOTO ONpoca 00 OPUEHTHPAX, KOTOPbIe
oOyJaroliecss BUIAT Ha KapTe (KeJNaTeNbHO, YTOOBI MECTHOCTh ObUIa MM 3HAKOMa) B Pa3jIMYHBIX
HAIpaBJIeHHUsIX 110 CTOPOHAM FOPHU30HTA U3 33aHHOM yuuTeseM To4ukH [6]. Tak Kak MECTHOCTh pedsiTaM yiKe
3HAaKOMa, TO CO3/IaHue €€ MPOCTPAHCTBEHHOTO 00pasa OyJeT MPOUCXOAUTH MPOIIE; MPH OCBOCHUU MOHSTHSI
«CTOPOHBI TOPU30HTA» WCIONB3yeTCA TaK Ha3blBaeMas CXeMma Telsla, MPH KOTOPOW TOYKOW OTCYeTa BCeria
SIBIISIETCSI CaM YeJIOBEK, B IIPOLIECCE JaHHOTO 3aJaHHsl 00yJaloMUMCs HE00X0IUMO OyAeT COBepIIaTh NEPEXo.
OT TUIOCKOCTH K TIPOCTPAHCTBY M 00paTHO (TPEHHPOBKA HABBIKA MEPEKOJIUPOBAHNUS 3HAKOBON MH(OpMAIIHN),
MPaBUWIBHO ONPEAEISTh CTOPOHBI CBETAa HAa JAHHON MECTHOCTH, a TaKKe B MPOLECCEe NaHHOTO 3aJaHHs UM
HY)KHO OyJIeT aKTyaJM3HpOBaTh 3HaHHS 00 yCIOBHBIX 0003HaueHHsX [11].

[Tocre 3HaKOMcTBa OOYYAIOMIMXCSA C KOMIIACOM MOXHO TPEUIOKHUTH MM BBHIOJIHHUTH CIIEAYIOIINE
MPAaKTUYECKUE 3aJaHHsI HA MECTHOCTH:

e OpueHTHpOBaHHE KapThl C TIOMONIBI0 KOMIIaca W TIO JIMHUSIM MecTHocTH. OOyuarommecs
BBICTPAMBAIOTCS B IIEPEHTY W 110 KOMAaHJE YYUTEINsl TTOBOPAYMBAIOTCS IO CTOPOHAM TOPU30HTA C MOMOIIBIO
KOMIIaca WK BHICTPAMBAIOTCS B LIEPEHTY, UMEsI KAPTy MECTHOCTH C OTMEUEHHBIMU KOHTPOJIbHBIMU ITyHKTaMHU
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(manee: KIT) u kommac, 1o koMaHae yaurtess 0epyT azuMyt Ha cBoit KI1, pasBopauuBaiorcs B cropony KII u
MPaBUJIBHO OPUEHTUPYIOT KapTy [11].

Bo3morkHa oprannzanysi BHIIOJTHEHUS TPAKTHUECKHUX 3aJaHUH, HAIIPABJICHHBIX Ha COBEPILICHCTBOBAHUE
HaBbIKa CHATHS a3UMYTa M OPHEHTUPOBAHUS B POCTPAHCTBE, B CIIOPTUBHOM 3alle.

e [lo mepumMeTpy CHOPTUBHOIO 3ayia HeoOxoaumo ycTaHoBuTh oT 10 10 20 KII ¢ HOMepamu, 1o ux
KOJIMYECTBY MPUTOTOBUTH KAPTOCXEMBI C H300paXkeHneM ToUKH ctapTa u oxHoro u3 K11, a Taxke ¢ ykazanuem
JUHUH MarHUTHOTO Mepuanana. O0yJaromrecs BEICTPAUBAIOTCS Ha CTapTe B IIEHTPE 3aJia, MTOCIIe TIOMyYeHHS
CXEM M KapTO4eK TSI OTMETKH, B KOTOPBIX BHeceHsI HoMepa Beex KII, mo koman/e yuuresns iM HeoOX0IIMMO
cHTH a3uMyT Ha cBoil KII, cienaTe OTMETKY B COOTBETCTBYIOLICH KJIETKE KAPTOYKH M BEPHYTHCS B TOUKY
crapra. OOMEHHUBAsCh CXeMaMH, 00y4JaIOIINeCs TO/DKHBI OTMeTUThCs Ha Beex KIT [6].

e B KkadecTBe 3aKpelJICHHWS HAaBBIKOB OPHEHTHPOBAHMS HAa MECTHOCTH MOXHO TIPEIJIOKHUTh
00y4JarmumMcs IpeoaoNeTh HeOOBIIYIO AUCTAHLINIO TT0 CIIOPTUBHON KapTe IIKOJBFHOTO YUacTKa WIIM KaKoro-
1100 OJIM3KO PACTIONIOKESHHOTO MapKa, UITK Jieca, UCIIOIb3YsI TOIBKO a3umyT [6].

Takum 00pa3om, 3aKperUieHHe HAyYHBIX 3HAHWH W HaBBIKOB, CBS3aHHBIX C Temon: «CTOpPOHBI
ropuzoHta. OpUEHTHPOBaHHE» Ha MpPaKTUKE OYyAeT MpPOUCXOJUTh, NPEHUMYIISCTBEHHO, B HIPOBOM
COpeBHOBATEIbHON (hopMe, YTO OyAeT CIOCOOCTBOBAaTh AKTHBH3AIMK II03HABATENFHOTO WHTEpeca ¥y
oOyyJaromuxcs K JaHHoi TeMe. biaarogaps uCcroabp30BaHUIO KapT ¢ H300paKeHUEM TEPPUTOPHH, KOTOpast yiKe
3HaKOMa O0YyYaromIUMCs, IMKOJIBHAKAM OYAET MpOIe COBEPIIATh MEPEX0 OT TUNIOCKOCTH K MPOCTPAHCTBY U
obparno [6].

CunutaeM, 4TO NMPUMEHEHHUE METOJIOB CIOPTHUBHOIO OPHUEHTHUPOBAHMs Ha ypokax reorpaduu B 5-6
KJIacCcax C TIOMOIIBI0 HWTPOBBIX TEXHOIOTHH OyaeT crmocoOCTBOBaTh MOCTIKEHHIO OJHOW W3 OCHOBHBIX
JTUJIAKTHUECKHX Teliel Kypca — GOpPMUPOBaHHIO OCHOB KapTorpaduuecKoi TpaMOTHOCTH y 00yJaroIuxcs, a
TaK)Ke MOYKET TOBBICUTH A(P(HEKTUBHOCTh MPAaKTUIECKUX 3aHATHHA B pa3Jiele Ha4aabHOTO Kypca reorpadum,
MTOCBSIIEHHOM N300paKEHUIO TTIOBEPXHOCTH 3eMITH.
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