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AnHoTauusi. Axmyanvnocms. OnpenensieTcs HEOOXOIUMOCThIO TIOHHMMAHHS MEXaHU3MOB B3aUMOICHCTBUS
MOA3EMHBIX, OOJIOTHBIX M PEUHBIX BOJ B YCIIOBUSAX CHIIbHOM 3a00JI0YEHHOCTH B TaeKHOH 30He 3anmanHoit Cubupn s
pELICHUs LeJIOTO psia Hay4YHBIX M MHXKCHEPHBIX 3aJad KaK B HACTOSIIEE BpeMs, Tak M B mnepcrektuse. Ilens.
KonmnuecTBeHHas omeHKa W3MEHCHHS YPOBHEH TIOA3EMHBIX (TPYHTOBBIX) BOJ B XapakKTEpPHbIC IEPHOIbI
3a00maunBaHMs I0r0-BOCTOKA 3anaaHo-CHOnupcKoi paBHUHEL: 1) HAYaI0 HHTEHCUBHOTO PaclipOCTPaHEHUs TOPDSIHBIX
0ooT ¢ MomHOCTRIO Top(siHOW 3amexkn 0,3 M u Oonee; 2) macmrabHas onurorpodpusanus 6010T. Memoosi.
MaremMaTH4ecKOro MOJICIMPOBAHUS, CTaTUCTUUECKHE MeToAbl. Pe3ynomamsr u 6vi600vl. IlpoBeneH anamus
CTPYKTYPBI TOP(SIHOH 3aJIeXH B F0)KHO# yacTh Bojocoopa peku Yas (nputok pexu OOb). [Tokazano, 4yto MacmradbHoe
dbopmupoBanue TopdsaHbIX 0010T (¢ MomHOCTRIO Topda 0,3 M U Ooyee) Ha pacCMATPUBACMON TEPPUTOPHH
MPOUCXOIMIIO TTPUMEPHO 4 ThIC. JIET Ha3al, a oJUroTpodusanus TopQsHor 3ajexu (B perHoHaJIbHOM MaciTade) —
npumepro 2,0...1,5 Thic. JieT Ha3an. B 00oux ciydasx OCHOBHAs 4acTh 0OJIOT, MPEAMOJIOKUTEIBHO, MOTIAa OBITh
OTHECeHa K HU3MHHOMY THITYy, HO, 10 CPABHEHHUIO C COBPEMEHHBIM MEPHOIOM, B IIEPBOM CJIydae MX OOLIas IUIOUIab
ObLTa MEHbIIE B 2 pasa, a BO BTOpoM — Ooutbie B 1,7 pa3a. C y4eToM 3THX OIIEHOK OIPEJIENCHbl CPeJHNE 3HAUCHUS
uHueTpamu Inf u ko3dunnuentos ¢unpTpannn Ky mogydeHa 3aBHCHMOCTh OTHOMIEHHUS [nf/Kr oT miomanu
HU3MHHBIX OOJIOT 1 BBITIOJHEHBI PAacueThl YPOBHEH MMO3€MHBIX (TPYHTOBBIX) BOJ B HACTOSIIEE BPEMS U JJIsI CPOKOB
1,7 u 4,1 teIC. et Ha3ax. [lokaszaHo, 4To Tpu onuroTpoduzanuu TophsHon 3amexu (mpumepHo 2,0...1,5 TeIC. €T
Has3aJ) C BBICOKOH BEPOSTHOCTHIO YXYAIIMICS BOJOOOMEH MEXIy OOJOTaMH M TIO/J3€MHBIMH BOJOHOCHBIMH
TOPHU30HTaMHU M BBIPOCIH YPOBHU IOJI3¢MHBIX BOJI. Havano MHTEHCHMBHOTO PEernOHAIBLHOTO 3a00maunBaHus (OKoo 4
TBIC. JIET Ha3aj]) MNPOUCXOIWIO HAa ()OHE WHTEHCHUBHBIX BOJHO-)PO3MOHHBIX IPOIIECCOB, B PE3YJIbTaTe KOTOPBIX
OTMEUYEHO HAKOIUIEHHE PEYHOTO AJUTIOBUS, COMPOBOK/IAIOIECECs MTOIbEMOM YPOBHEH PEUHbIX, a 3aTeM U T0/I3EMHBIX
BO/I.

KuioueBblie ci10Ba: 1moj3eMHbIe, OOJIOTHBIE U PEUYHBIE BOJIBI, FOT0-BOCTOK 3amnagHo-CuOupckoit
pPaBHUHBI, OTHOIIEHWE WHOUIBTPAIMH K KOIPPUIMEHTY (UIbTPAIlUN, YPOBEHHBIH PEXUM
IIOA3EMHBIX BO/I
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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 1107 times more. Taking into account these estimates,
the average values of infiltration /nf and filtration coefficients Kr were determined, the ratio /nf/Krdependence 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
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BBenenne

3anaaHo-Culupcekas paBHUHA XapaKTepU3YyeTCsl OU4eHb BBICOKOM 3a00J0YEHHOCTBIO, KOTOpast
BO3pacTaeT u B HacTosmiee Bpems [ 1-8]. [1o orenkam HeKoTOpsIX aBTOPOB [9, 10], BepTUKaIbHBIN
OpUpPOCT TOP(SHON 3anexu B TaeKHOW 30HE cocTaBiseT B cpeaHem jao 0,8 mwm/ron.
COOTBETCTBEHHO, MOXHO OXHUJaTb M3MEHEHMsSI COCTOSHUS OCTaJbHBIX KOMIIOHEHTOB
OKpY’Kalollel Cpefibl, TaK WM WHAYe CBSI3aHHBIX C OOJOTHBIMU SKOCHCTEMaMHM, B TOM YHUCIIE U
no/i3eMHbIX BoA. [Ipu 3TOM oueBHIHA B3aUMOCBSI3b MEX1y MpolieccaMu (pOPMUPOBAHUS PEKUMA
NOJ3EMHBIX BOJI U OOJIOTHBIX 3KOCHCTEM (fajee OyJeT HCIOJIb30BaThCs TEPMHH «OOJOTHBIE
MIPOLIECCHI», MOJIpa3yMeBAIOMIMi KOMIUIEKC B3aMMOCBS3aHHBIX COOBITUHM BO3HUKHOBEHUS,
HBOJIOIIMHU U JACTPAAIUH OOJIOT).

Otoil npobemMoii B pa3HOE BpeMsI U Ha IIPUMEPE Pa3HbIX PETHOHOB MUPA 3aHUMAJIMCh MHOTHE
UCCIIEIOBATEIM, KOTOPHIM YJajloCh TMOJYYUTh PsJI  BaXHBIX pPE3ylbTaToB B 00JacTu
TUPOT€OXUMUH, THAPOTreoIMHAMUKU U 0onoTHOM ruaponoruu [11-17]. Ho Bce e octanuck
HE/I0CTaTOYHO PAaCKPBITBIMU BONPOCHI B3aUMOJICHCTBUS MOJ3EMHBIX U 00J0THBIX Box [10, 17—
23]. B ToM wumcie, m0 CcHX TIOp HE COBCEM TIOHSATHBI HAIPaBICHHOCTh M MEXaHU3M
MPOCTPAHCTBEHHO-BPEMEHHBIX W3MEHEHUN (DUIBTPALIMOHHBIX CBOWMCTB IMOTPAHUYHBIX CIIOEB
00J10T, T€OMUTPALIMOHHBIX IOTOKOB M 3JIEMEHTOB BOJHOTO M T€OXMMHYECKOro OajaHCOB B
npoliecce 3BOJIIOLUUU 0OJIOT, YTO M ONPENENINUII0 TEMAaTHKY COOTBETCTBYIONIUX HCCIEIOBAHUN B
ToMCKOM TOJIUTEXHUYECKOM YHUBEPCUTETE B TOCHeaHUE ABa AecsaTuwietus [17, 22, 24]. Hmxke
pPacCMOTpPEHBI PE3YJIbTAaThl OJHOTO W3 ATAllOB ATUX HCCIENOBAHUM, BBIIOJHEHHOIO C LENbIO
PEKOHCTPYKIIMU  TUJIPOr€OJIOTMYECKUX YCIOBUM B  BOCTOYHOM YacTM COBPEMEHHOIO
Bactoranckoro 6onora (B reorpadguueckoM OTHOLIEHUH — Ha I0r0-BocTOKe 3anaaHo- Cubupckoit
PaBHUHBI, B JIEBOOEpeHON uacTu OacceiiHa peku OOM Ha y4yacTKE €€ CPEIHEro TCUCHHs, B
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aIMUHUACTPATUBHOM OTHOIIIGHUM — B IOKHOW 4acTh TOMCKOW 00JacTH) M WX COMOCTaBIICHUS
C 3TanaMu OOJIOTHBIX MPOIIECCOB.

O0beKTHI 1 METOAMKA UCCJICI0BAHUSA

OOmast uaes McciaenoBaHUsS OCHOBAHA HA HCIIOJIb30BAaHUHM B3aWMOCBSA3EH MEXKIY pEKUMOM
MOA3EMHBIX W IOBEPXHOCTHBIX BOA [25, 26] m 3akimouaercs B: 1) MOCTPOCHHHM KpPUBOU
MOBEPXHOCTH TPYHTOBBIX BOJ [0 HOPMAJIU K HAIpPaBJICHUIO PETHOHAIBHOTO MOJ3EMHOT0 CTOKA
Ha Y4YacTKaxX C pa3jIM4YHOM CTENEHbI0 U XapaKTepoM 3a00JI0YEHHOCTH; 2) BBISIBICHHUU CBS3Eil
MEXIY THIPOTE€OJIOTHYECKUMHU MapaMeTpaMHu U XapaKTepUCTUKAMU OOJOTHBIX IMPOIECCOB; 3)
BOCCTAHOBJICHHH C MTOMOIIbIO 3TUX 3aBUCUMOCTEN TOPU30HTA MOJ3EMHBIX BOJ B BEpXHEU 4acTH
THJIPOT€0JIOTUYECKOTO pa3pe3a MPpH CMEHE KIIFOYEBBIX 3TANoB OOJIOTHOTO Ipoliecca B 3ama Hon
Cubupu (0e3HaNOPHBIX U CIIA00HATIOPHBIX BOJI MPEUMYIIIECTBEHHO B YETBEPTUYHBIX OTIIOKEHUSIX
1100 B TUPABIMYECKHU CBSI3aHHBIX OTIIOKEHUSAX YETBEPTUYHOTO, HEOTEHOBOT'O U MaJICOr€HOBOTO
BO3PAacTOB, COOTBETCTBYIOIIUX 110 YCIOBHSM 3aJIETaHUs KATETOPUU «TPYHTOBBIE BOJIBD).

C yuérom sTOrOo OBLT HamMeueH Mpo(duiIb C 3amaja-ceBepo-3amaga Ha BOCTOK-IOTO- BOCTOK,
NepeceKarIInii F0KHYI0 4acTh Bogocoopa p. Yau (neBwiif nmputok p. O6u), BKITIOYas ee MPUTOKU
— pp. Anmapma, I'anka, Terepenka, bakuap u Mxca, BomocOop p. Illerapka (JieBbIii IPUTOK P.
O6wu), u npumsikatomuii kK p. O6p y c. MenpaukoBo u n. Ilo6ema (puc. 1, tabm. 1). B
JeBOOEPEIKHOM YacTH JOJAMHBI p. OOM pacmonoXeHO HU3WHHOE (IO BOJHO- MHHEPAIHLHOMY
nuTanuio esrpodHoe) O6ckoe 6010TO AMUMHONU HeMHOro 6osnee 100 kM U MUPHUHOM 10 7 KM CO
cpenHel TOMmUHON TopdstHOM 3anexu okoio 4,5 M [19, 24].
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Puc. 1. Cxema pacmnosnoxxeHusi TyHKTOB HaOoieHni (Tad. 1); oCHOBHOM pacdeTHBIN MPOopUIh
AP-OP npoxoaut uepes noctol: AP — p. Annapma y c. ITansiueBo; GB — p. I'anka y c. bakuap;
TNM — p. Terepenka y ypouuina HoBo-MaxkapoBka; BP — p. bakuap y c. I[lonbiHsanka;
Vsw — ydacTok ruaporeoxumudeckux Haomoaenuit TITY na Bacroranckom 6onote; IP — p. Mkca
y ¢. [ImotHukoBo; SB — p. Illerapka y c. bo6opbikuHO; 63p — THAPOTEOIOTHYECKAsT CKBOXKHHA B
¢. MensaukoBo; OP —p. O6sb y 1. [To6exa; BcnomoratenbHbIi podmts B2-12 (puc. 2) npoxoaut
yepe3 cTBOpHI Ha p. bakuap (B2) u Ukca (12); ruagporeoxumudeckue HadmoaeHus Ha OOCKoM
6onore ipoBoasTes Ha yuacTke 63p—OP (canmok 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 Iksa 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 Iksa (I2) rivers; hydrogeochemical observations in the Ob swamp are carried out at the
site 63p—OP (image from Google Earth)

[To maTepmanamM yKa3aHHBIX TIOCTOB OBUIM OIpENENICHbl CPETHEMHOTOJIETHHE YPOBHH U
pacxo/bl BOJbI cornacHo [43] ¢ mpuBeaeHueM K nepuony ¢ 1967 mo 2005 rr. no pekam- aHajoram
(mambonee mmHHBIE psaael ans p. Llerapku y c. bobGopeikuao u HMkcel y c. [I1OTHHKOBO).
[TomydyeHHble 3HAYEHUS MCIOJIB30BAIMUCH JJISI pacyeTa MOBEPXHOCTH TPYHTOBBIX BOJ IPHU
JOTIYIIEHUSIX: 1) ABM)KEHUE IPYHTOBBIX BOJ MEXAY PEKaMU pi1 U p2 B CPEIHEM 3a MECSUYHbIE
MHTEPBAlIbl PAacCMAaTPUBAETCS KaK YCIOBHO CTAallMOHAPHBIM TMpolecc; 2) 3TOT Mpolecc
onuceiBaercs ypasuenuem Jromton (1), a koapdumments! punpTpanuu Ky u nHbuibTpanuu Inf B
KaKI0W TOYKE pacyeTHOro Mpoduiist OIM3KU K COOTBETCTBYIOIIUM CpeHUM 3HaueHusM [20, 26]:

HZ,—H? Inf
ng,x=\/H2r’1—%-x+K—f-(L12—x)-x, (1)

12

rae Hy1 v H,» — ypOBHH BOJBI CMEXHBIX PEK p1 U p2; Hgx — ypOBEHb IOA3EMHBIX BOJ Ha
paccTOSTHUU X OT ype3a PeKU p1; L12 — pacCTOSHUE MEX]Yy Ype3aMu PeK p1 U p2; Kr— cpenHuil no
npopumo kodpduuuent dunpTpauuu; Inf — cpenHss 1o npodwiro MHOUIBTpaUuUs,
IIPUHUMaeMasi B CPEJHEM 3a MHOTOJIETHUN NEPHUOJ OPHUEHTHPOBOYHO PABHOM IOJ3EMHOMU
COCTaBJISIIOLIEH PEYHOro CTOKA, KOTOpas, B CBOI OdYepelb, OLIEHUBAETCA Kak CpeaHee
B3BEIICHHOE U3 MOJYJIEH T0I0BOTO MOJ3EMHOT0 CTOKA CMEXHBIX peKk M1 u Mz (2)—(4):

X Lip—x
Inf =~ Ko~ (M- 7o+ My -2 2)
YiEMjg
=T 3)
Mj,kl k = 1, 2, 3, 12
- | | B
. 1\’Ij,3+(1\’1j,12—1\’1j,3)'m,k>3,k< 12

rae k — Homep MecsIa KajneHaapHoro roaa; k =1, 2, 3, 12 (aexkabpb—MapT) — nmepuoj 3UMHEN
MEKEHH, KOTJ[a PEYHOI CTOK OIpeieNsIeTcsl B OCHOBHOM MPUTOKOM IOA3EMHBIX BOJ; j — HOMEP
peku; K, — ko3 HULUEeHT pa3MepHOCTH.

Torna xos¢pdunuent ¢unpTpauu Ky MoxkeT ObITh HaiiieH u3 ypaBHeHuil (5), (6) mo
W3BECTHBIM 3HAYCHHUSM ypPOBHEH BOJBI B CMEKHBIX PEKax p| U p> MPH YCIOBUH MHHAMYyMa

byukuuu (7):
_Inf _ Hi-Hf H}?—HZ

KI - K¢ T (Liz=x)x  (L1p=%x)Lip’ (5)
s

K = (6)

K_r — 100-|min(Hsf‘i—HgT_i)—A| 5 0’ (7)

A



rae A — MUHUMallbHas IITyOHHa TPYHTOBBIX BOJI B MEXKIypeUbe p1—p2; [ — HOMEP pacueTHOM TOUKU
MEXIy peKamu p1 U p2; Hyri i Hgr;i — BBICOTHBIE OTMETKH ITOBEPXHOCTH BOJOCOOpA U PACUETHBIX
YpOBHEH rpyHTOBBIX BOJ. 3HaueHUs K; 1 A onpenensuuck moadopom B cpene MS Excel merogom
00LIero MOHMKAIOIIETO FPaTUeHTA.

Pe3y.]'leaTI)I HCCJICA0BAaHUA U UX 06cy>w:[e}me

AHanu3 CTPYKTyphl BCoMoraTeslbHOTro mpoduias B2-12 mokasan, 4yTo mpu MakCUMAallbHOMN
rnyoune TopdsHOU 3anexu 3,6 M u ckopoctu ee npupocrta 0,8 mm/ron (cornmacHo [2, 5, 9, 10])
IPOIOJDKUTEIBHOCTh OOJIOTHBIX TPOLIECCOB HA PACCMATPHUBAEMOM TEPPUTOPUHU B Tpeaeax
CEBEPO-BOCTOUYHOM OKpaumHbl BacioraHckoro 00JIOTHOTO KOMILIEKCA COCTaBISET OKOJIO 4,5 ThIC.
JIET, @ B €r0 B LIeHTpaiabHOM yacTu — 9...10 ThIC. 1€t [5, 9, 10]. Eciu paccmarpuBath MOIIHOCTH
TopsiHoit  3amexu 0,3 M Kak OTMETKY, MPUYPOUYCHHYIO K Hayaly HWHTCHCHUBHOIO
pactipoctpaneHust TOp(AHBIX OOJOT, TO OHO (HAYaJ0 WHTEHCHBHOTO PAaCIPOCTPAHCHHUS
TOp(dsIHBIX 00JI0T) OBLIO MPUYPOUYEHO TMPUMEPHO K Cpoky 4,1 Thic. neT Hazan. OOe BpeMeHHbIE
OIICHKHU MPUMEPHO COOTBETCTBYIOT MEPHOIY Cyxoro mnorervicHus [9, 44, 45] ¢ arMmocdepHbIM
VBIQKHEHUEM YYyTh MEHBIIE COBPEMEHHOTO M HECKOJIbKO 0oyiee BBICOKOW TemIepaTypoin
NPU3EMHBIX ClI0eB aTMoc(hepHoro Bo3ayxa [40, 42] 1 B 1IeJIOM COTIACyIOTCS ¢ 00IIei KapTHHON
sBostonMu Bacroranckoro 6onotHoro komruiekca [2, 3, 9, 21]. Eciau nmepeHecTH mponopuuu
npopuns B2-12 (puc. 2) Ha ocHOBHOU npoduis (puc. 1), To B mepBoM NPUOIMKEHUN MOXKHO
MPUHSTH, YTO IPUMEPHO 3...5 ThIC. JIET Ha3a]l HAa paccMaTpUBaeMOil Tepputopun 60J10Ta OBLIN B
OCHOBHOM HU3MHHBIMH, & UX CyMMapHas IJIONIaJb OblIa BABOE MEHBIIE IUIOMIAJAN HU3UMHHBIX
00J0T B HacTosAIIEe BpeMs (HEMOCPEICTBEHHO ISl pACYE€TOB MPUHAT CPOK 4,1 ThIC. JIeT HA3ax).

Tab6auua 2. Pe3ynbraThl onpoOOBaHuUs MOJ3EMHBIX U PEUHBIX BOJ B BojocOope 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

[upota Tonrota CyMMa ri1aBHBIX
Ne pe. 1 OBbext/Object Latitude | Longi-tude |PH: €% PH | moHoB Sum ofthe | CI
Fig. 1 no. units of pH main ions
° mr/mv’/mg/dm3
BP p. bakuap/the Bakchar river 56,999 82,339 7,50 680,4 12,2
ITon3zemHble BOIBI B
c. [TopotHukoBo (riryOuHa 5 M)
BP(gl) Groundwater at Porotnikovo (depth 5 37,007 82,353 7,69 761,9 2.6
m)
GB p. Iasnka/the Galka river 57,040 82,067 747 713,2 20,3
Tlonzemusbie BojbI B ¢. bakuap
GB(gl) (rmyouna 6 m)/Groundwater at 57,017 82,083 7,22 707,0 29,7
Bakchar (depth 6 m)

IIpuMedaHue: CyMMa TJIaBHBIX HOHOB — cyMMa KoHueHTpanuii Ca?*, Mg?*, Na®, K*, HCO;~, COs*>, SO4*, CI;
OTpeieIeHne XUMHYECKOT0 COCTaBa BOJI BRIIIOJHEHO B THIPOr€OXUMUIEcKoi tabopartopun TITY.

Note: the sum of the main ions is the sum of the concentrations of Ca?", Mg?", Na*, K*, HCO5~, COs*, SO4*, CI;
water chemical composition was determined in the hydrogeochemical laboratory of the Tomsk polytechnic
university.

3ak/ouenue

[TosrydeHHbIe o1ieHKH (0COOEHHO BpEMEHHBIE) SBISIOTCS MPUOIMKEHHBIMH U XapaKTepU3yIOT,
IpexJie BCero, paccCMOTpeHHbIN npoduis (puc. 1) B 10:kHOH yactu BogocOopa p. Yan. Tem He



MCHEC aHaJIW3 BBIMMOJIHCHHBIX pacd€TOB IMO3BOJIUI CACIATh CICAYIOIIUC BEIBOJbI:

1)

2)

3)

4)

5)

3a00/lauMBaHUE  JAaHHOW  TEPPUTOPUU  SBISIETCS  3aKOHOMEPHBIM  IIPOLIECCOM,
OOYyCJIOBJIEHHBIM HE TOJIBKO W30BITOYHBIM YBIQKHEHHMEM M HHU3KUMM 3HAUYCHHUSIMHU
KOd(QPHUIHUEHTOB (QHUIBTPALMK, HO W KOH(UIypaluel pedyHOl CeTH, KOTOpas, B CBOIO
ouepesb, ONPEAENseTcs KOMIUIEKCOM T'MAPOKIMMATHYECKUX, TeoOMOpP(OIIOTHYECKUX U
reoJOrMYeCKUX IPOIECCOB KaK Ha JTane IEepBUYHOIO 3abojauuBaHus, TaKk U B
IIPEAIECTBYIOIINE T€OJIOTHUECKUAE IEPUOBL;

nporecchl 3a00aunBaHus (aKKyMYJISIIUM OPTaHWYECKOTO BEIIECTBA) B3aMMOCBS3aHBI C
IIPOTUBOIIOJIOKHO HAIIPABJIECHHBIMU IIPOLIECCAMH BOJHOM 3PO3HMH; MUHEPAIBHOE BEILIECTBO
C TIOBEPXHOCTH BOAOCOOPOB MOCTYMAeT B PEYHYIO CETh M HAKAIUIMBACTCS HA Yy4acTKax
PEUHBIX pyces, BbI3bIBas IOCTEIICHHOE M3MEHEHHWE YCIOBHMM B3aMMOJCHUCTBUS PEYHBIX U
IIOA3EMHBIX BOJI C TEHACHIMEN POCTa YPOBHEH ITOCIIECIHUX;

0 Mepe oNUrorpopusanuu 00JOT U COKPAIIEHUS 10U HU3MHHBIX OOJIOT YMEHbILACTCS
BOJIOOOMEH Mexy O00JI0TaMH M TOA3€MHBIMH BOJOHOCHBIMH TOPHU30HTAaMH, a YPOBHH
IIOJI3EMHBIX BOJI BO3PACTAIOT U B PsiJie CIy4aeB MOTYT «IIOJMUPATh» MOACTUIAIONIUE O0I0Ta
MUHEpAIbHBIE TPYHTHI C HU3KUMU (DMIIBTPAIIMOHHBIMU CBOMCTBAMU; B TAIbHEHIIIEM YCIIOBHS
3a00J1auMBaHMsI BCE CUJIbHEE ONPEEIAIOTCS BIMSHUEM KallMIUIPHBIX SBJICHUH, UTO TpeOyeT
MIPOBEACHUS JOMOIHUTEIBHBIX UCCIICIOBAHUM B 3TON 00JaCTH;

yKa3aHHbIE BbIIIE 0COOEHHOCTH JOJKHBI YUUTBIBATHCS IIPU OCYLIECTBICHNUHU X035IHCTBEHHOMN
JeSITEIbHOCTH Ha 3a00JI0YEHHBIX TEPPUTOPHSIX, OCOOEHHO ITPH MTPOBEICHUH PEKYJIHTUBALIUN
BEPXOBBIX OOJIOT;

CUJIbHEHIIas 3a00JI04EHHOCTh 3anagHo-CHOupCKON paBHUHBI — YHHKaJIbHOE COYETaHUE
Pa3IMYHBIX PUPOAHBIX MIPOLIECCOB, BOHUKILIUX B CPEJHEM U IIO3JHEM TI'OJIOLICHE U B P
CllyyaeB HE OCIAONSIOUIMXCS, @, HaNpOTUB, YCHUJIMBAIOIIUXCA  XO3SHCTBEHHOU
JEATEIIBHOCTBIO; K 3TOMY SIBJICHUIO HYXHO IOAXOAUTH OCTOPOYKHO M B3BELIEHHO, C Y4ETOM
BO3MOXXHOCTH IJ100aJIbHBIX MOCIEACTBUM JaJbHENUIIEH 3BOIOIMHU OOJIOTHBIX YKOCUCTEM U
CBSI3aHHBIX C HUMHU PEYHBIX CUCTEM U IOA3€MHBIX BOJIOHOCHBIX TOPU30HTOB; HO HEOOXOAMMO
MMOHUMAaTh, YTO M3MEHEHUS HEeU30EeKHbl HE3aBUCHUMO OT XapakTepa U CTElEHU
AHTPOIIOI€HHBIX BO3JEHCTBHMA.
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