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H3MeHeHusI THIPOre0IOrMYeCKUX YCJIOBHUIl MPH 3200/1a4HBAHUM I0T'0-BOCTOKA 3anaHo-
Cubupckoii paBHUHBI
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AnHoTamus. Axkmyanrsrocme. Onpenensercss HEOOXOMUMOCThIO MOHUMAaHHMS MEXaHH3MOB B3aMMOJCHCTBUS
MOJ3EMHBIX, OOJOTHBIX M PEYHBIX BOJ B YCIIOBHSIX CIJIBHOW 3a00JIOUEHHOCTH B TAc)KHOW 30HE 3ammagHoi
Culupu a1t pemieHust IeJOoro psla Hay4dHBIX M HMH)KEHEpHBIX 3ajad KaKk B HAcTosllee BpeMs, TaKk U B
nepcriektuBe. I]ens. KonmmuecTBeHHas OIEHKAa W3MEHEHHs YPOBHEW MOJ3EMHBIX (TPYHTOBBIX) BOA B
XapakTepHble IepHo/Ibl 3a00IaYMBaHusI IOr0-BocToKa 3anaaHo-CuOupckoil paBHUHBL: 1) Hauyano MHTEHCUBHOTO
pacrnpocTpaHeHuss TOPQSAHBIX O0OJOT C MOIIHOCThIO TopdsHo# 3amexu 0,3 M u Oonee; 2) maciiTabHas
onurorpoduzanus  6onor. Memoodsl. MaTemMaTHuecKoro MOJENUPOBAHUS, CTATUCTUUECKHE METO[bI.
Pesynomamot u 6v1600bt. [1poBeicH aHaIM3 CTPYKTYPHI TOP(SHOM 3aIe)KU B I0XKHOM YacTH BogocOopa peku Yas
(mputok peku O0b). [Tokazano, uro macmradHoe popmupoBaHue TOpSHBIX 600T (¢ MolHOCTRIO TOpha 0,3 M
U OoJiee) Ha paccMaTPUBAEMON TEPPUTOPUM MPOUCXOAMIO MPUMEPHO 4 ThIC. JIET Ha3aj, a oMUroTpodu3anms
TopdsiHON 3anexxu (B perroHaibHOM Mmaciitabe) — mpumepHo 2,0...1,5 Teic. et Hazan. B oboux cimydasx
OCHOBHasl 4acTh OOJIOT, MPEINOIOKUTENBHO, MOTJIa OBITh OTHECEHA K HHU3MHHOMY THITy, HO, [0 CPaBHEHHUIO C
COBPEMEHHBIM TIEPHUOJIOM, B IIEPBOM Cilydae UX oOlnas Iomaib Obula MEHbIIE B 2 pasa, a BO BTOPOM — OoJiblIe
B 1,7 paza. C y4eToM 3THX OLICHOK OIpeneseHbl cpenanue 3HaueHus uHuibtpauuu INf n xoaddumuenton
¢unptpanmu Ky, momydena 3aBucumocth oTHomieHus INf/K; or rumomamy HU3WHHBIX GONOT W BBITOTHEHBI
pacueTsl ypoBHEH MOA3eMHBIX (TPYHTOBBIX) BOJA B HACTOSIIEE BpeMs U Js cpokoB 1,7 u 4,1 Teic. et Ha3az.
[NokazaHo, yto mpu omurorpodusaiyu TophsHoH 3anexu (mpumepHo 2,0...1,5 Teic. JeT Ha3aja) ¢ BBICOKOM
BEPOSATHOCTBIO YXYAIIMWICS BOZOOOMEH MEXIy OOJOTaMH U IOA3EMHBIMH BOJOHOCHBIMH TOPH3OHTaMH U
BBIPOCIIM YPOBHH IOA3EMHBIX BOX. Hauanmo MHTEHCHBHOrO pernoHajbHOro 3aboiaunBaHus (OKOJO 4 ThIC. JIET
Ha3a.) MPOUCXOAMIO Ha (JOHE MHTCHCHBHBIX BOJHO-3PO3HOHHBIX IIPOLIECCOB, B PE3YJIbTATE KOTOPHIX OTMEYEHO
HAKOIUICHHE PEYHOT0 AJUTIOBHSI, COIIPOBOXKIAIOLIEeCs TOJbEMOM YPOBHEH PEUHBIX, a 3aT€M U IIOA3EMHBIX BOJ.

KnawueBble ciioBa: moja3eMHble, OOJOTHBIE W PEYHBIE BOJBI, HOrO-BOCTOK 3amanHo-CHOMPCKOH paBHHHBI,
OTHOIIeHHE UHOUIBTPALUH K KOIGPULMEHTY GUITBTPALINK, YPOBEHHBIH PEXUM MOJ3EMHBIX BOJ
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Abstract. Relevance. Determined by the need to understand the mechanisms of interaction between
groundwater, swamp and river waters in conditions of severe swampiness in the taiga zone of Western Siberia to
solve a number of scientific and engineering problems both at present and in the future. Aim. Quantitative
assessment of changes in the levels of groundwaters during the characteristic periods of swamping of the
southeast of the West Siberian Plain: (1) the beginning of an intensive spread of peat swamps with a peat deposit
thickness of 0.3 m or more; (2) oligotrophization of swamps. Methods. Methods of mathematical modeling,
statistical methods. Results and conclusions. The author has carried out the analysis of peat deposit structure in
the southern part of the Chaya river (a tributary of the Ob river) catchment area. The large-scale formation of
peat swamps (with a peat thickness of 0.3 m or more) in the area under consideration occurred approximately 4
thousand years ago; the oligotrophization of the peat deposit (on a regional scale) occurred approximately
2.0...1.5 thousand years ago. In both cases, the main part of the swamps presumably could be attributed to the
lowland type, but compared with the modern period in the first case their total area was two times less, and in the
second was lrwo7 times more. Taking into account these estimates, the average values of infiltration Inf and
filtration coefficients K; were determined, the ratio Inf/K; dependence on the area of low-moor peat swamps was
obtained, and groundwater levels were calculated at the present time and for periods of 1.7 and 4.1 thousand
years ago. During the oligotrophization of the peat deposit (approximately 2.0...1.5 thousand years ago), with a
high probability, there was a deterioration in water exchange between swamps and underground aquifers and an
increase in groundwater levels. The beginning of intensive regional swamping (about 4 thousand years ago)
occurred against the background of intense water-erosion processes. This results in accumulation of river
alluvium accompanied by a rise in the levels of river water and then groundwater.

Keywords: groundwater, swamp and river waters, southeast of the West Siberian Plain, ratio of infiltration to
filtration coefficient, groundwater level regime

Acknowledgements: The research was carried out using the RSF grant (project no. 23-27-00039).

For citation: Savichev O.G. Changes in hydrogeological conditions during bogging in the southeast of the West
Siberian plain. Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering, 2023, vol. 334, no. 10,
pp. 187-198. DOI: 10.18799/24131830/2023/10/4379

BBenenue

3anagHo-Cubupckas paBHHHA XapaKTEPHU3YEeTCsl OYEHb BBICOKOHM 3a00JI0YE€HHOCTHIO,
KOTOpast Bo3pacraeT U B Hacrosinee Bpems [1-8]. ITo omenkam HekoTopsix aBTopos [9, 10],
BEPTUKAIBHBIA TPUPOCT TOP(DSIHON 3aJeKH B TACKHOU 30HE cocTaisieT B cpexHeM a0 0,8
MM/ToJ. COOTBETCTBEHHO, MOYKHO OXHJIAaTh U3MEHEHHSI COCTOSIHUSI OCTAIBHBIX KOMIIOHEHTOB
OKpYKArOIleH CpeJibl, TaK WK WHAYE CBSI3aHHBIX C OOJIOTHBIMU 3KOCUCTEMaMH, B TOM YHCIIE U
MOJ3eMHBIX BOJ. [Ipy 3TOM OdYeBHIIHA B3aUMOCBS3b MEXIy IpoleccamMu (HOPMHUPOBAHHS
pEeKMMa TMOJ3EMHBIX BOJ M OOJIOTHBIX DKOCHCTEM (Iajiee OYAET HCIIOJIb30BaThCS TEPMUH
«0OJIOTHBIC  TIPOLIECCH», TOJPA3yMEBAIONIMIA KOMIUIEKC B3aUMOCBSI3aHHBIX COOBITHH
BO3HUKHOBEHHUS, SBOJIIOLIUU | JIETpaslallid 00JIOT).

DToi#i MpoOIIeMOii B pa3HOE BpEMs U Ha TIPUMEPE PA3HBIX PETUOHOB MUPA 3aHUMAJIHCh
MHOTHE MCCIISIOBATEIH, KOTOPBIM YIAJIOCh MOJYYUTh PSJl BOKHBIX PE3yJbTaToB B 001acTH
THIPOr€OXUMHUH, THAPOreOJUHAMUKN U 00a0THOM ruaposiorud [11-17]. Ho Bce e ocranuch
HEIOCTATOYHO PACKPBITHIMU BOIIPOCHI B3aUMOICHCTBHS MO3EMHBIX U 00J0THBIX BoJ [10, 17—
23]. B TOM umcie, 0 CHX IOp HE COBCEM IIOHATHBI HAIMPABICHHOCTh M MEXaHU3M
MPOCTPAHCTBEHHO-BPEMEHHBIX M3MECHEHUH (DHIBTPAIIMOHHBIX CBOWCTB MOTPAHUYHBIX CIIOCB
00JI0T, TECOMUTPAIIMOHHBIX TIOTOKOB W 3JIEMEHTOB BOJHOTO M T'€OXHMHUYECKOTro OaJlaHCOB B
MPOLIECCE IBOIIOIUHU OOJIOT, YTO M OMPEIEINUIO TEMATUKY COOTBETCTBYIOIIUX UCCIEIOBAHUN
B TOMCKOM MOJHMTEXHHYECKOM YHHBEPCUTETE B MOCeAHME aBa Aecsatuierus [17, 22, 24].
Huxe paccMoTpeHBl pe3ynbTaThl OJHOTO U3 JTAllOB 3TUX HCCIEIOBAHUM, BBHITIOJHEHHOTO C
LENbI0 PEKOHCTPYKIIMH THAPOTEOJOTUYECKUX YCJIOBUNM B BOCTOUHOM YacTH COBPEMEHHOTO
Bacroranckoro 6onotra (B reorpaduveckoM OTHOIIEHHMM — Ha IOT0-BOCTOKE 3armajaHo-
Cubupckoii paBHHHBI, B JIeBOOepekHOM yacTu OacceliHa peku OOU Ha ydacTKe ee CpeaHEro



TEYEHHUs, B aJMUHHCTPATUBHOM OTHOLICHHHM — B IOXHOW yacTh Tomckoi o0iacTtu) U HX
COIIOCTABJICHUS C ITallaMU OOJIOTHBIX IPOLECCOB.

O0BbeKTHI U METOAHUKA UCCJICAOBAHUSA

OOmiast maest WcClIeIOBaHWS OCHOBaHA HAa MCIIOJB30BAaHUHM B3aMMOCBSI3EH MEXKIY
PSKUMOM TIOA3EMHBIX M TIOBEPXHOCTHBIX BOA [25, 26] m 3akirouaercs B: 1) moCTpOCHUH
KPUBOW TIOBEPXHOCTH TPYHTOBBIX BOJ 0 HOPMAJIM K HANpPaBICHHUIO PErHOHAIHLHOTO
MOJI3EMHOTO CTOKA Ha y4acTKaX C Pa3IMYHOW CTEHCHBIO U XapaKTepoM 3a00J0YCHHOCTH; 2)
BBISIBJICHUM CBSI3€H MEXAYy TUAPOTEOJOTHYECKUMH IIapaMeTpaMd W XapaKTepPHCTUKAMHU
OOJIOTHBIX TPOLIECCOB; 3) BOCCTAHOBICHHH C MOMOIIBIO 3THX 3aBHCUMOCTEH TOpPU30HTA
MOJI3EMHBIX BOJI B BEpXHEH YaCTH THIPOTEOJIOTHYECKOTO pa3pe3a MPH CMEHE KITIOYEBBIX
sTanoB 00JOTHOTrO Tporecca B 3anaaHod Cubupu (Oe3HANOpPHBIX U CIAO0OHATIOPHBIX BOJI
MPEUMYIIECTBEHHO B YETBEPTUYHBIX OTIOXKEHHSX JIMOO B THIAPABIMYECKH CBSI3aHHBIX
OTJIOKECHUSAX YETBEPTHYHOTO, HEOTCHOBOTO M MAJIEOTEHOBOTO BO3PACTOB, COOTBETCTBYIOIIMX
0 YCIIOBHSIM 3aJIeraHus KATETOPHU «TPYHTOBBIC BOJBI).

C yuérom storo ObuT HamedeH Mpoduib C 3amaga-ceBepo-3anaga Ha BOCTOK-IOTO-
BOCTOK, TePECEKArOIIUI I0KHYIO YacTh BojocOopa p. Yau (yieBbiit mputok p. O0Ou), BKIIFOYAs
ee mputoku — pp. Anmapma, ['anka, Terepenka, bakyap u Wkca, Bomoc6op p. Illerapka
(yieBbIM pUTOK p. O6M), U npuMbIKaromuii Kk p. OOk y c. MenbaukoBo u 1. [lobena (puc. 1,
tabn. 1). B meBoGepesxkHo#t wactu gonmubl p. OOM pacrosiokeHo HU3WHHOE (10 BOHO-
MHUHEpaJbHOMY THUTaHU0 eBTpodHOoe) OOckoe 6onoTo mHONW HemMHOTO Oosnee 100 kM m
[IMPUHOM 10 7 KM CO CpeaHel TOMIIMHOM TOpsSHOM 3amexu okoio 4,5 m [19, 24].
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Puc. 1. Cxema pacroyiokeHUsI NMyHKTOB HaOmromeHuit (tabn. 1); OCHOBHOM pacueTHbBIN
npo¢puins AP—OP nmpoxoaut yepe3 noctsl: AP — p. Augapma y c. [lanbrueBo; GB — p. Nanka y
c. bakuap; TNM — p. Terepenka y ypouuma HoBo-MakapoBka; BP — p. bakuap y
c. [lonsiHsAHKa; VSW — yuyacTok ruaporeoxumuyeckux Haomoaenuid TIIY na Bacroranckom
oonore; IP — p. Ukca y c. IlmotaukoBo; SB — p. Illerapka y c. BobGopwikuHo; 63p —
THIPOTeOJIOTHYECKass CKBaXWHa B C. MenpaukoBo;, OP — p. O6p y m. Ilobena;
BCrioMorareNbHbil poduie B2—12 (puc. 2) mpoxomut depe3 crBopsl Ha p. bakuap (B2) u
Uxkca (12); ruaporeoxumudeckue HaoOarogeHuss Ha OOCKOM 00JI0TE MPOBOISTCS HA YYacTKe
63p—OP (cuumox Google Earth)

Fig. 1. Scheme of location of observation points (table 1); the main design profile AP—OP
passes through the posts: AP is the Andarma river at Panychevo; GB is the Galka river at
Bakchar; TNM is the Teterenka river at Novo-Makarovka; BP is the Bakchar river at
Polynyanka; Vsw is site of hydrogeochemical observations of TPU in the Vasyugan bog; IP is
the lksa river at Plotnikovo; SB is the Shegarka river at Boborykino; 63p is the
hydrogeological well at Melnikovo; OP is the Ob river at Pobeda; auxiliary profile B2—12
(Fig. 2) passes through the alignments on the Bakchar (B2) and lksa (I12) rivers;
hydrogeochemical observations in the Ob swamp are carried out at the site 63p—OP (image
from Google Earth)

[To marepranaM yka3aHHBIX TIOCTOB OBLIH OIpEeNIeHbl CPEIHEMHOTOJIETHHE YPOBHU
U pacxo/bl Bonbl cornacHo [43] ¢ mpuBeneHueM k nepuony ¢ 1967 mo 2005 rr. mo pexam-
aHasioraM (HauOonee uiMHHBIE panel ans p. llerapku y c. bobGopeikuno u Hkewl y
c. [InotHukoBo). [lomydeHHbIE 3HAYEHHWS WCIOIB30BATUCH JUISI pacdyeTa MOBEPXHOCTH
IPYHTOBBIX BOJ NP JOMYIIeHUAX: 1) JIBMKEHHE TPYHTOBBIX BOJ MEKIY pPEeKaMH p1 U p2 B
CpEIHEM 3a MECSYHbIC MHTEPBAJIbI PACCMATPHUBACTCS KaK YCIOBHO CTAIlMOHAPHBIN MPOIIECC;
2) oTOT Tporecc onuchiBaeTcs ypasueHueM Jromon (1), a kosddunments unbTpanuu K u
uabmisTpanuu Inf B Kaxkmoi Touke pacueTHOro mpoduiast ONM3KH K COOTBETCTBYIOIIMM
cpennuM 3Hauenusm [20, 26]:

HZ _HZ
ng,x:\/Hiﬂ_%'x"‘%'@lz—x)'x, 1)
rae Hr1 1 Hyo — ypoBHU BOJIBI CMEXHBIX PEK p1 U p2; Hgrx — ypOBEHb HOJI3EMHBIX BOJ Ha
paccTosiHUM X OT ype3a peku pi1; L1z — paccTosiHue MeXIy ype3amu pek pi1 1 po; Ki — cpennmii
mo npodumro kodhduiment ¢uastpanun; INf — cpenmsas mo mpoduiaro HHGHIBTPAIUS,
IpUHUMAaeMasi B CpPEJHEM 3a MHOTOJICTHHUH IEPHOJ OPUEHTUPOBOYHO DPABHOUM MOI3EMHOU
COCTABJISIIOIICH PEYHOTO CTOKA, KOTOpas, B CBOK O4Yepe/b, OICHUBACTCS KaK CpeaHee

B3BEIIEHHOE M3 MOJIYJIEH T0OJJOBOTO MO3EMHOI0 CTOKa CMEXKHBIX pek M1 u M, (2)—(4):
L12—x

x
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riae K — Homep mecsia kanermapHoro roja; kK =1, 2, 3, 12 (nekabpb—MapT) — Mepro 1 3UMHEH
MEKEHH, KOTJa PEYHOH CTOK OMpPEAECNSAeTCS B OCHOBHOM IMPHTOKOM MOJ3EMHBIX BOI; | —
HoMep pekH; Ky — K03 UIMEeHT pa3MepHOCTH.

Toraa koaddunuent unprpanun Ki moxxer ObiTh HaliieH u3 ypaBHeHwuil (5), (6) mo
M3BECTHBIM 3HAYEHUSM YPOBHEW BOJbI B CMEXKHBIX pPeKax pi U p2 MpPHU YCIOBUUM MUHMMYyMa
¢byukuuu (7):

Mj,k =
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100-min(Hgf ;—H gy ;)—A
KT‘ = | ( SZ"- gr’L) | d 0) (7)
rae A — MUHUMaJbHas TNIyOMHA TPYHTOBBIX BOJl B MEKIAYpPEUbe p1—p2; | — HOMEp pacueTHOU

TOYKH MEXJy peKaMu p1 U p2; Hsti 1 Hgri — BBICOTHBIE OTMETKU IOBEPXHOCTH BOJOCOOPA U
pacyeTHBIX yPOBHEW IPyHTOBBIX BOJ. 3HaueHus K| u A onpenensiuce moadopom B cpene MS
Excel meTooMm 00111ero MOHMKAIOIIEro IpaJueHTA.

Pe3y.m,TaT1,1 HCCJICA0OBAHUA U UX oﬁcyme}me

AHanmM3 CTPYKTYpBl BCIIOMOTaTeNbHOTO mpodmis B2-12 mnokazam, dro mnpu
MaKCUMaJbHOU TiyOuHe TOopdsHON 3anexu 3,6 M u ckopoctH ee mpupocra 0,8 Mmm/roa
(cormacuo [2, 5, 9, 10]) npo0KUTENBHOCT OOJOTHBIX MPOIECCOB HA pacCMaTpUBAEMOM
TEPPUTOPHUHU B TIpE/IETIax CEBEPO-BOCTOYHOW OKpanHBI BacroraHckoro 0OJOTHOTO KOMILIEKCA
cocTaBsieT 0KoJIo 4,5 ThIC. JIET, a B €ro B LeHTpaibHOM yacth — 9...10 ThIC. JeT [5, 9, 10].
Ecnu paccmarpuBate MouiHoCTh TOopgsiHo# 3ayexu 0,3 M Kak OTMETKY, MPUYPOUYEHHYIO K
Hayajly THTEHCUBHOTO paclpocTpaHeHHs] TOPGAHBIX 00JIOT, TO OHO (HAa4aJl0 MHTEHCHBHOIO
pacnpocTpaHeHuss ToppsHbIX 00J0T) OBLJIO MPUYPOUYEHO MPUMEPHO K Cpoky 4,1 ThIC. JeT
Ha3aa. O0e BpeMeHHbIE OIICHKH MPUMEPHO COOTBETCTBYIOT MEPHOAY CYXOTO MOTeIuieHus [9,
44, 45] c atMochepHBIM YBIaKHEHHEM YyTh MEHbBIIE COBPEMEHHOIO U HECKOJIbKO Ooiee
BBICOKOM TeMIIepaTypoil Mpu3eMHBIX ClIoeB atMocheproro Bosayxa [40, 42] u B 1emom
COTJIACYIOTCS ¢ 0OIIeH KapTHHOW 3BOIONKMK Bacioranckoro 00j0THOro Komruiekca [2, 3, 9,
21]. Eciu mepenectu npomopituu npoduis B2—12 (puc. 2) Ha ocroBHO# npoduis (puc. 1), To
B MEpPBOM MPHUOIMKEHUH MOKHO TMPUHATH, YTO MpPUMEpHO 3...5 ThIC. JIeT Ha3aja Ha
paccMaTrpuBaeMoil TeppuTopun 00510Ta OBUTM B OCHOBHOM HU3WHHBIMM, a UX CyMMapHas
wionaap ObUla BABOE MEHbIIE IUJIOU[AAM HHU3UHHBIX OO0JOT B HACTOAILIEe BpeMs
(HENMOCPEICTBEHHO IS pacyeTOB MPUHAT CpoK 4,1 ThIC. eT Hazan).

Tabauma 2. Pesynbrarhl onpoOOBaHMS MOJ3EMHBIX U PEYHBIX BOJ B Bojocbope p. bakuap
11.03.2023 1.

Table 2. Results of testing groundwater and river waters in the catchment area of the Bakchar
river, March 11, 2023

Cymma
TJIaBHBIX
Ne puc. 1 O6bext/Object LLL:'EIII'ES;: Lgr?g ir-(t)aze prili_iljﬁzi[tls 1omnos cr
Fig. 1 no. of pH Sum of the
main ions
Mr/;[M3/mg/dm3
BP p. bakuap/the Bakchar river 56,999 82,339 7,50 680,4 12,2
TToxzemHBIE BOIBI B
c. IToporHukoBo (T1yOHMHA 5 M)
BP(g1) Groﬁndwater at(Po?lgtnikovo 57,007 82,353 7,69 761,9 2.6
(depth 5m)
GB p. lanka/the Galka river 57,040 82,067 7,47 713,2 20,3
ITonzemusie Bonbl B ¢. bakuap
GB(gl) (rmybuna 6 m)/Groundwater at 57,017 82,083 7,22 707,0 29,7
Bakchar (depth 6 m)




Cymma
TJIaBHBIX
Ne puc. 1 O6bext/Object II_IilI’EIIIj[)L(J)dT: ch:Jlr?g ir-('zaze pTI-'hﬁjilt.s HOroB cr
Fig. 1 no. of pH Sum o_f the
main 10ns
° mr/mv*/mg/dm?
ITonzemusie Boabl B ¢. bakuap
GB(g2) (rmy6una 25 m)/Groundwater at 57,027 82,062 8,78 742,8 54,3
Bakchar (depth 25 m)

[IpumMeyanue: cyMMa TJIaBHBIX MOHOB — CyMMa KOHIICHTpAITHA Ca", Mgz+, Na*, K*, HCO;, CO5*, SO,”, CI;
oIpesielIeHue XUMHYECKOT0 COCTaBa BOJ BHINTOJIHEHO B THIPOreOXuMHYecKoi tabopatopun TITY.

Note: the sum of the main ions is the sum of the concentrations of Ca**, Mg?*, Na*, K*, HCO5, CO;*", SO,*, CI”
; water chemical composition was determined in the hydrogeochemical laboratory of the Tomsk polytechnic
university.

XapaKTEePHU3yIOT, MPEXKJAEC BCEro, PACCMOTPEHHBIH Mpoduias (puc.

3akiIoueHue

[Tonydennsie oreHKH (O0COOCHHO BPEMEHHBIE) SBISAIOTCS NPUOIMIKCHHBIMUA H
1) B roxkHOH wacTu

BojocOopa p. Yau. Tem He MeHee aHaiIM3 BBITOJHEHHBIX PAacyeTOB IO3BOJIUI CJENaTh
CJIETYIOIIH€ BBIBOJIBI:

1)

2)

3)

4)

5)

3a0o0/layMBaHUE  JAHHOM  TEPPUTOPUM  SIBISETCS  3aKOHOMEPHBIM  IIPOIIECCOM,
00yCIIOBJIEHHBIM HE TOJIbKO M30BITOUYHBIM YBIQXHEHHEM U HU3KUMH 3HAYCHHUSIMHU
ko3¢ dumeHToB (puabTpanuu, HO M KOH(QUTrypalueil pedHol ceTu, KOTopas, B CBOIO
ouepellb, ONpeNeNAeTCs] KOMIUIEKCOM TIHAPOKIMMATHYECKUX, T€OMOP(OIOrHUECKHX H
re0JOrMYeCKUX IPOLECCOB Kak Ha JTane IEepBUYHOrO 3a00JjauyuBaHMs, TaKk U B
MIPEIIECTBYIOLINE [€0J0IMUECKHE IEPUOIBI;

nporecchl 3a00JaunBaHus (AKKyMYJILIMM OPraHMYECKOro BELIECTBA) B3aMMOCBS3aHBbI C
IIPOTHBOIIOJIOKHO  HAlpaBIEHHBIMU IPOLIECCAMH BOJHOW HpO3UM; MHUHEPAIBbHOE
BEIIECTBO C MOBEPXHOCTU BOJOCOOPOB MOCTYNAET B PEUHYIO CETh M HAKAIUIMBAETCS Ha
y4JacTKaX PEUHBIX pycell, BbI3bIBasl IIOCTENIEHHOE M3MEHEHHE YCIOBHUIl B3aUMOJEHCTBUS
PEUHBIX U MOJI3EMHBIX BOJ| C TEHJEHLIUEH pocTa YpOBHEH MOCIEHHUX;

10 Mepe OJIMroTpodu3anuu 00JOT U COKpPAIIEHUS J0JIM HU3UHHBIX 0OJIOT yMEHbIIAETCS
BOJOOOMEH Mexay O0JI0TaMH M MOA3EMHBIMHU BOJOHOCHBIMU T'OPM30HTaMM, a YPOBHH
IIOJI3€MHBIX BOJ BO3PAcCTalOT M B pPsijie CIy4aeB MOTYT «IOJAIMPaTh» IOACTUIAIOLINE
0010Ta MUHEpaJIbHbIE TPYHTBl C HHU3KUMHU (UIBTPALIMOHHBIMM CBOMCTBaMH; B
JanbHEWIIeM yclIoBMsI 3a00jlauMBaHMsl BCE CUJIbHEE OIPENENIOTCS  BIUSHUEM
KallWJUIIPHBIX SIBJIGHUM, 4TO TpeOyeT NpOBEICHUs JONOJHUTENbHBIX HMCCIEJOBAHUN B
9TOM 00J1acTH;

yKa3aHHblE€ BbIIIE€ OCOOCHHOCTH JIOJDKHBI  YUUTBIBATBCS  IpHU
XO3MCTBEHHON JEATEJIbHOCTH Ha 3a00JIOUEHHBIX TEPPUTOPHUSX,
IIPOBEACHUH PEKYyIbTUBALIUU BEPXOBBIX 00JIOT;

cuibHeHmas 3a00104eHHOCTh 3anagHo-CuOMpPCKOl paBHUHBI — YHMKAJIbHOE COYETAaHHUE
Pa3IUYHBIX MPUPOAHBIX IMPOLIECCOB, BO3HUKIIUX B CPEJHEM M IIO3HEM TOJIOLEHE U B
psne ciydaeB He OCJa0JAIONIMXCS, a4, HANpOTHB, YCHJIMBAIOIIMXCS XO3WCTBEHHOMN
JESTENBHOCTBIO; K ITOMY SIBJIEHUIO HY)KHO IOJXOAWTH OCTOPOXHO M B3BEIIEHHO, C
Y4ETOM BO3MOKHOCTH TJI00aJbHBIX IOCIEICTBUN JalbHEHIIEH SBOJIIOLUN OOJIOTHBIX
9KOCHCTEM U CBSI3aHHBIX C HUMHU PEYHBIX CUCTEM M MTOA3EMHBIX BOJOHOCHBIX TOPU30HTOB;
HO HEOOXOJUMO IMOHHMMAaTh, YTO M3MEHEHHUS HEM30€XKHbI HE3aBUCHMO OT XapakTepa U
CTETIEHH aHTPOIIOT€HHBIX BO3ACUCTBH.
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