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C.P. YauoB
Mockoeckuii 2ocyoapcmeennuli yHugepcumem umenu M.B. Jlomonocosa

PA3MBIBBI BEPEI'OB, X BJIUSIHUE
HA CTOK HAHOCOB 1 XUMHYECKHU COCTAB BOJI:
PE3YJIbTATBI MEXKIACIHUAIIIMHAPHBIX UCCJIEJOBAHUM
HA PEKAX BACCEMHA JIEHBI

[MoMuMO TpaAUITMOHHBIX HAMPABICHUH MCCICIOBAHUS PYCIOBBIX TIPO-
I[ECCOB, CBS3aHHBIX C M3YYCHUEM HX reorpapMuecKuX 3aKOHOMEPHOCTEH H
pa3paboTkoii HaydYHO-OOOCHOBAHHBIX TEXHOJOTHUH YIIPABICHHUS PYCIaMHU
peK, B TOCIeHIE ToJbl 0OJNbIIOe 3HAYCHUE NPHOOpeTaroT padoThl, Halle-
JICHHBIC Ha BHEIPCHUE METOJOB MAaTeMaTHUCCKON CTATHCTUKH UIS TIOIy4de-
HUSI TIPOTHO3HBIX OLIEHOK PYCIOBHIX nedopmanuii. B ocHOBe »THX paboT
nexar coBpeMeHHble aBTomarusupoBaHHbie ['MIC-texnonorun. Ha ux oc-
HOBE Pa3BUTHE IMOTyJarOT OIEHKH BIUSHIS PYCIOBOH NESTETHPHOCTH PEK Ha
CTOK HAHOCOB M BBIHOC 3arpsi3HSIONIMX BellecTB. [lepBbie U3 HUX OCHOBaHBI
KaK Ha OOMmMpHBIX OaTaHCOBBIX OIIEHKAaX MPHUBHOCAa HAHOCOB B PEKH B pe-
3yJIbTaTe pa3MbIBa OCPETroOB, TAK M TAHHBIX O TPAHYJIOMETPHYCCKOM COCTABE
B3BEIICHHBIX YACTHII, OTPEACIAeMbIX METOJaMH JIa3epHON Mu(pakiIuy Ha
Ja3epHOM rpaHyioMmeTpe. M3ydeHue reoXMMH4YecKUX HpOSIBIEHHH pycio-
BBIX IIPOIIECCOB CTAJO BO3MOXKHBIM OJIaromaps MacCOBBIM TaHHBIM O MUK-
PO2JIEMEHTHOM COCTaBE PEYHBIX HAHOCOB, CBS3aHHBIX C MEPEXOJOM OT IO-
JTYKOJIMYIECTBEHHOTO CIIEKTPAIBHOTO K MaCC-CIIEKTPAIbHOMY aHAJH3Y.

B nacrosmieli pabore Ha npumepe OacceiiHa JIeHbI paccMOTpeHBI pe-
3yJBTATHl MEXIUCIUIDIMHAPHBIX MCCIEOBAaHUHN pa3MbIBa PEUHBIX OEpETroB,
BBITIONTHSBIINXCA B MoclieqHue rofbl. [locnenoBaTensHo paccMaTpUBAIOTCS:
PeXHUM TUTAHOBBIX TepeOPMUPOBAHIA W BO3ZMOKHOCTH €0 KOJIMYECTBEH-
HOW OIICHKH; (DOpPMHUpPOBAHHE PYCIOBOW COCTaBJISIOIICH CTOKAa HAHOCOB;
BIMSHHE PEXKHMMa PYCIOBBIX AeopMariii Ha OaaHC XUMHYESCKIX BEIIECTB.

PexuM mi1aHoBBIX nepedopMUPOBaAHUH
H BO3MOKHOCTH €ro KOJJHYEeCTBEHHOH OIeHKH

OleHKa TEMIIOB PYCIOBBIX JAe(OpMaIliii MpoBeJcHA HA OCHOBE JaH-
HeXx Global Surface Water Explorer (GSWE) [Pekel et al., 2016], xotopas
COJICPKHUT CBEJCHUS 00 M3MECHEHHUH ILUIONIAICH BOMHBIX OOBEKTOB B MEPHOJ
¢ 1984 no 2021 r. u, cnenoBaTenbHO, MO3BOJISIET B aBTOMATUYECKOM PEXU-
Me aenmdpUpoBaTh pa3MbIBEI OeperoB. MubopMalms 00 U3MEHESHHH KOH-

© Yanos C.P., 2023

* Brmonteno npu ¢unancosoii mogaepxke PH® (mpoekr 21-17-00181). B crathe ucnons3o-
BaHbI pacyersl, BoloyHEHHbIE B.A. MBanoBbiM, M.A. BuBonanuessim, I'.JI. IllunkapeBoii u
B.A. EdumoBsiM



TypOB pyciia XapakTepu3oBajack HabopoM maHHbIX Occurrence Change
Intensity (OCI) — HUHTEHCHBHOCTb M3MEHEHUS IOJI0)KEHUH BOJHOW TTOBEpX-
HOCTH 3a pa3HbIe NEpuojsl BpeMeHH. MeToauka Oblla MOABEPTHYTa IPO-
BEpPKE Ha MpHMEpe pa3MbIBOB HIDKHeW u cpemHeir O6m [MBaHoB, Yanos,
2021], roe pacuerHsle Tiomanan pa3MbeiBoB 1o GSWE 6putn comocTaBieHb
C aHAJIOTHUYHBIMH JJAHHBIMH py4HOW 00paboTkm cHUMKOB [Kypako-Ba, Ya-
noB, 2019]. BenmuuHa MOTPENTHOCTH OIpENeNIeHus] MapaMeTpoB pa3MbIBa
OeperoB B cpemHeM coctanisieT 11%.

Ha stoit ocHOBe BhmonHeH aHamu3 1700 kM HIKHEro TeueHus p. Jle-
Ha, 1200 kM HIDKHETO TedeHus p. Buiroil Ha y4acTke OT yCThs 10 HUKHETO
Bumoiickoro Bopoxpanmnuma, uist 300 kM HMKHEro TedeHus p. TroHr,
800 xm p. Mapxa, 1100 kM HkHETO TeueHus p. Anaan u 500 kM p. Amru. J{ist
BCEX YKa3aHHBIX YYAaCTKOB UL |-KMJIIOMETPOBBIX CETMEHTOB pyciia OIpesese-
HBI CJIEMYIOIIHE TapaMeTpbl pa3MbiBa OeperoB: 1) miomans pa3mbiBa JICBOTO
Oepera Fg; 2) TUTOIIanb pa3MbIBa IPaBoro Oepera Fig; 3) Iiomans OCTpOBHOTO
pasmbiBa F; 4) cymMmapHasi Iomaab pa3MbIBa Ha yyacTke F.

Pactipenenenne pasmbiBa pycia 1O JJIMHE HCCIEIYyEMOTO ydacTKa
uMeeT HEepaBHOMEPHBIN XapakTep: Ha OJHUX OTpe3Kax MPEeHMYIIECTBEHHO
pa3MbIBaeTCs JIEBBIH Oeper, Ha APYrMX — MpaBblid. B ycmoBmsX mmpoxo-
MOMMEHHBIX Pa3BETBJICHUN OOJIbIIIE TTOJIOBUHBI OT BCEH IUIOMIAIN PYCIOBOM
5pO3UM 3aHUMAeT OCTPOBHOW pa3MbIB. Tak, Ha cpeaHeld W HWxHel Jlene
59% pa3mbIBa OMpENENIeH0 OCTPOBHON dpo3uel. bonbiine MaccuBbl pac-
YEeTHBIX JTaHHBIX MO3BOJIMIIM HAa ATOW OCHOBE METOJaMH MHOTOMEPHOM cTa-
TUCTUKH TPEIUIOKUTD HOBBIE TIOAXOABI K MPOTHO3Y IUIAHOBBIX nepedopmu-
poBaHui. [yt 3TOr0 OBUIO BHIIOJIHEHO COTIOCTABIICHUE ITAPAMETPOB PA3MBI-
Ba C THIpOJIOro-mMopdomerpuueckiMu (GakTopaMu pexuMa pycoBBIX Jie-
bopmanuii (mupuHa pycna B,, ocTpoBoB B,, nosca pycnohopoMUpOBaHHs
NONMBI B, , 1 COOTHOLLIEHUSI MEXAY HUMU; YKIOH BOJHOW MOBEPXHOCTHU [
riryOMHa TIOTOKA /1 ¥ MOLIHOCTh OTOKa (O pU CpeiHEMaKCUMAaIbHOM pac-
xo7ie BoAbI (), paccMaTpHUBAaeMOM Kak OJHM3KOM K PycIoQOpMHUPYIOIIEMY;
yIENBHBIA pacxo]] BOJBI ¢, paBHBIA OTHOIICHUIO pacXoja BOJBI K ITyOHHE.
[Ipu aHanmm3e MPOTSHKEHHBIX YYACTKOB PeK (HampuMep, CpeaHed W HIDKHEH
JleHbl, 4KCIO MAHHBIX O pa3MbiBe OeperoB U ux (akropos conee 300) 3Ha-
YUMBbIE KOPPEISAIMN MEXIy yKa3aHHBIMU (haKTOpaMH U IapaMeTpamMu pas-
MBIBa BBISIBIIEHBI HE ObUTH. OIHAKO TPH JIEICHHH MaccHBa JaHHBIX Ha OT-
JeTbHBIE MOP(OIOTHUECKH OJHOPOAHBIE YYaCTKH Pa3BETBICHHOTO pycia
(IToxpoBckuii, SAkyrckuit, Hamckuii, Ycrp-annanckuii, benoropckuii, Can-
rapckuii, MoHacTeIpckuid, Yepnanpckuid, CaxaMCKuii) OTAEIbHBIE (PaKTOPhI
JICMOHCTPUPYIOT JIOCTOBEPHYIO CBsI3b (Ta0s. 1) M OTpakarOT 0COOCHHOCTH
JVMHAMHKH TIOTOKA M pacTpeeTICHHUs 30H Pa3MbIBa B IpeiesiaX KOHKPETHBIX
Y4acTKOB pycia.

BeieneHHbIe 3HAUNMBbIE IPEJUKTOPBI UCTIONB30BAHBI AJISI TIOCTPOCHUS
pacyeTHBIX MOJEeil MPOrHo3a METOJOM MHOKECTBEHHOM JIMHEHHOM per-



peccun. B kauecTBe Mephl HaIe)KHOCTH UCIIOJIb30BaHA BEITMYNHA R — K03(-
¢unmeHT MHOXeCTBeHHOH Koppesiun (R > 0,5). Hanpumep, s ITokpos-
CKOT'O Y3712 Pa3BETBICHUS YPAaBHEHUS OIIEHKHU PYCIIOBBIX AehopMaruii Oblin
MIOJTyYCHBI B BUJE:

F, = =5,75B, — Z91B, , — 6,201 — 4,40¢ + 73,3 (R = 0,64)
Fogw = —3,23B, o + 19,0 (R = 0,64)

B nmanHOM ciydyae oOpaTHas 3aBHCUMOCTh F, U Fg, OT OTpa)karoT
MPUYPOUEHHOCTh MAaKCUMAJIbHBIX 30H pa3MmbiBa IlokpoBckoro ysnma pas-
BETBJICHUS K MIEPEKATHBIM Y4aCTKaM PYCIIOBBIX pa3BETBICHUM.

OueHka pyc.nonoﬁ COCTABJIAIOIIEH CTOKA HAHOCOB

OOmupHbIe TaHHbIE 00 HHTCHCHUBHOCTH Pa3MbIBa OEPETOB MO3BOJISIOT
HOJIy4YUTh OLIEHKH 00BEMOB MOCTYIIEHHS] TPYHTOB B BOAHBIN MOTOK (Wycr)
B Pe3yJbTaTe IUIAHOBBIX PYCIOBBIX Je(opmanuii 32 MHOTOJIETHUN TEPUO.
3naueHus BeicoT OeperoB O0u, Ennces, Jlens u KamuaTku ompeneneHs
C  WHcmoib3oBaHWEeM  IudpoBoit  Momenu  pembeda  ArcticDEM
(https://www.pgc.umn.edu / data/ arcticdem/) [Morin et al., 2016] npu mo-
CTPOSHHMH TOMNEPEUYHBIX MpoQuiIei B CTBOpPaX HAWOOIBIIETO pa3MbIBa Ha
BBIJICJICHHBIX y4acTKax. J{JIs mepecyeTa B €IMHUIIBI MAacChl TPYHTa HCIIOJb-
30BaNach CpEIHAA IIOTHOCTS PasMEIBACMBIX TPYHTOB NIPHHATA M3 pacieTa
1,7 ronn/m” [Kapaymies, 1969].

[lo nmee HIbKHETO TedeHHs JIeHBI cyMMapHBI 00BEM pyCIOBOH 3po-
3UH OLICHUBACTCS BEIMUMHOM B 338 MIH. T rox’, uto mout B 10 pa3 npeBbi-
IIaeT CTOK HAHOCOB B 3aMbIKaromeM cTsope Jlens! (38,6 MuH. T rox’). 1o
OOBSICHSIETCS HAIMYMEM HCKITIOUUTENILHO HEYCTOHYMBBIX YYacTKOB WHTCH-
CHBHBIX PYCIIOBBIX MepeOpPMHUPOBAHHM, a TaKKe OOIBIION BBICOTON pa3Mbl-
BaeMbIX OeperoB (7,5 m). @akTopoM, BIHSIOIMIMM Ha POJIb PYCIOBOH COCTaB-
JSIOIIEH CTOKa HAaHOCOB Ha JIeHe, ciemyeT cumTaTh HPOAOIDKUTEIBHOCTD
PYCJIOHATIONHSIONIETO Pacxoja BhIIe OpOBOK MONMBI Ha JleHe, KOTOpBIA
qmtcst okojio 40 ameit [Gautier et al., 2021; Hasholt et al., 2006]. Taxxke,
NPUYMHON OOJBIINX OOBEMOB PYCJIOBOM 3PO3MU MOXKHO CUMTATh aKTUBH3a-
LU0 TEPMOSPO3MOHHBIX MPOIIECCOB B IIEPUOJ MOBBIIEHHOTO cTOKa [Gautier
et al.,, 2021]. dakrop paspymieHuss MHOrojeTHeMep3bix mopox [Chalov,
Prokopeva, Habel, 2021; Magritsky et al., 2018] cymecrBenen st Oacceiina
Jlensr, Ha 90 % [Strauss et al., 2021] pacHoI0KEHHOTO B 30HE BEYHON Mep3-
JOTHL

Cremyrouuii 3a 3Toi 6aaHCOBON OLIEHKOM BBIBOJ O BaXKHEHIIIEH posn
PYCIIOBOI cOCTaBIsIIONIEH B CTOKE HAaHOCOB JIGHBI MMOATBEP)KIAETCS aHAIIN-
30M T'paHyJIOMETPHUECKOTO COCTaBa B3BEUICHHBIX HaHOCOB. Ha ocHOBe aHa-
JM3a TPaHyJIOMETPHUYECKOT0 cocTaBa 79 mpoO B3BEIIEHHBIX HaHOCOB p. Jle-



HBI OBLIO YCTaHOBIICHO, YTO UM XapaKTepHa JByMoJanbHas (opma pacrpe-
nenenust [Yanos, Edumon, 2021]. Cpennuid nnamerp, paszaensiomunil 1se
OCHOBHBIE TPYMIBI KPYHNHOCTH IO TOYKE JIOKAIbHOIO MHHHMYMa, PaBCH
30 mxm (puc. 1). CooTBeTcTBHE KPYNHOCTH OOjiee MeNKol (pakiuu Ipo-
OykTaM OaccelHOBOI 3po3um, a Ooiee KPyIMHOW — COCTaBy TPYHTOB, Clia-
TaloluX aUTIOBHAIbHBIE TOMMEHHBIE TOJIIH, MO3BOJISIET paccMaTpuBaTh
BenmuuHy 30 MKM Kak TpaHHYHYIO MEXIy OacCeifHOBOW M PYCIIOBOH CO-
CTaBJIIOLUIMMHU CTOKa B3BEIIEHHBIX HaHOcoB p. JleHsl. Ha ocHOBe Takoro
JOMYIIEHNS CAETaH BBIBOJ, 4TO OacceitHoBas (paxuus onpexnenset 40 %, a
pycioBas — 60% cToka B3BEIIEHHBIX HAHOCOB.

Biausinue pexuma pyciioBbIxX JedopManuii HA XUMHYECKHUI COCTaB
PE4YHBIX BOJ

Paspymenne OeperoB oka3plBacT BIHSIHAC HAa XHMHUYECKHHA COCTaB
peunbix Boja. OHO CBA3aHO KaK C MOCTYIJICHUEM HIHPOKOMN TPYIIIbI MUKPO-
AJIEMEHTOB, TaK M OpPTaHUYECKOro BemiecTBa. CIIOCOOCTBYET 3TOMY paspy-
HICHUST MHOT'OJICTHEMEP3JIbIX MOPOJ, CIIararoliX 3HAYMTEIBHYIO YacTh Oe-
peroB JIeHBI U SIBITIONIMXCS XPAHWIAIIAMA 3HAYUTCIFHBIX 00BEMOB yTIIe-
pona u jp.

JIst olleHKH BIHMSHUS pa3MBIBOB OEpEroB Ha XMMHUYECKUH COCTAaB Ha-
HocoB B 2022 Toy BHINIOJHEH OTOOP MpoO B OEPETOBBIX YCTYMAax U3 Pa3HBIX
TOPU30HTOB MOMMEHHBIX TOYB B Tpeaenax SKyTCKOro JOJMHHOTO PacIlu-
peHHs Ha I0KHOW okoHEeyHOocTH 0. [ToHomapeB. ConepkaHnue opraHndecKo-
ro BewecTBa omnpeaensiock no «I'OCT 26213 Tloussl.

Tabmuna 1. 3HaunMble pakTOpPBI HHTEHCHBHOCTH Pa3MbIBa OCTPOBOB
B pa3BETBICHUSX P. JIeHbI

(axtop PasseTBneHue r n p, %
7 IokpoBckoe -0,65 22 0,10
Hamckoe -0,74 32 0
B, Hamckoe 0,57 32 0,07
B, + B, Benoropckoe 0,60 38 0,01
B, Benoropckoe 0,58 37 0,01
B ITokpoBckoe 0,60 22 0,34
P Besnoropckoe 0,62 38 0
Buo IokpoBckoe -0,62 16 1,08
B./B, Hawmckoe 0,59 32 0,04
By/h Benoropckoe 0,57 38 0,02
(BytB,)/B, Benoropckoe 0,56 38 0,02
o1 ITokpoBckoe -0,65 22 0,10
Hamckoe -0,74 32 0
B./B, Benoropckoe 0,53 37 0,08
IokpoBckoe -0,60 22 0,34
4 benoropckoe -0,62 38 0

* B Tabnuiie IpUBeJEeHBI TOIBKO 3HAUHMBbIE IPEIUKTOPHI (KodhduuenT koppemsmuu Crup-
MeHa r > 0.5); n — 4KCIo OnpeeieHui pa3MbiBa
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Puc. 1. PacnipenenieHue cpeiHero rpaHyIoOMeTpHYECKOTO COCTaBa
(TTyHKTHpHAs TMHKS) U TPAHUI] 0acCeHOBOI U pycioBoi Gpakiuii p. Jlena (n=79)
(rpaduk cocrasier B.A. E¢pumoBeiM)

MerTo/ibl OTpeeNieHNs] OPraHNuecKOro BelecTBay. [ IyOrHa KOJIOHKU
otbopa cocraBmia 126 cM, mpoOsl OTOUPATHCH KaXIple 3 ¢cM. AHAJIH3 IO-
JIy4eHHBIX JaHHBIX II0Ka3aj, YTO Bech MPO(QHIb MOXHO Pa3OMTh Ha He-
CKOJIbKO y4acTkoB: (1) BepxHHE 27 cM C MalbIM COJEep)KaHHEM OpraHuue-
ckoro Bemectra (1,0-1,3%); (2) cpennsis yacth Ha TiryouHe 27-48 cM ¢ OT-
HOCHUTEJIBHO BBICOKMM copepkaHueMm opraHuku (2,8-3,7%); (3) ropusoHT
51-54 cm, U3 KOTOPOro, NO-BUAUMOMY, IPOUCXOJUIO BEIMBIBAHHE OPTraHH-
yeckoro BeniecTsa (1,9%); (4) cpennsist gacTp Ha riryoune 54-81 cM ¢ mak-
CHMaJIBHBIM JJIs1 3TOro mpoduias conepkanneMm opraukn (3,0-4,2%);
(5) amxHAg 9acTh Ha TayOmHE 81-126 CM, B KOTOPOW MPOUCXOIUT TMOCTE-
MIEHHOE CHI)XKEHHE KOJIWYecTBa OpraHmdeckoro BemecTtBa (oT 3,4% 1o
1,0%). Xapaxtep pacmpenencHHs yKa3plBaeT Ha HaJWdue MOrpeOCHHBIX
moyB Ha riryoune 27-48 cm u 54-81 cm.

C yderoM TeMIIOB pa3MblBa OCTPOBHBIX MacCHBOB B SIKyTCKOM pac-
IIMPeHHH, paBHBIX 9,34 ThiC. M7/ro, ObUIA NPOBEICHA OLEHKA 00BEMOB
MIOCTYIUICHHSI OPTaHUKH B pycio peku Jlenbl. B 3aBucuMocTd oT pasmbl-
BaE€MOT0 TOPU30HTA IIOYB, TEMIbI MOCTYIUICHUH OPTaHWKH NPH OTCTYILIE-
HUU OeperoB MOTYT cocTaBUTh oT 2,7 1o 11,9 M B roxn. HanGonemme o0be-
MBI OPTaHMYECKOTO BEIIECTBA NPH IOAMBIBAHWM M pa3pylICHUH Oeperos
OyayT maBaTb TOPH3OHTHI, Haxojadmecs Ha riyouHe 54-60 m 75-81 cm
(11,1-11,9 M B TOJ), U OTJIMYAIONIHECS NOBHIIMICHHBIM COJIEPYKaHUEM Opra-
Hu4eckoro Bemectsa (4,1-4,2%). HaumeHnsmmii BKJ1aa B IOCTaBKY OpraHu-
YeCKOro BEIECTBA OyIeT MMeTh TOBEPXHOCTHBI ropu3oHT (2,7 M° B roj),
Haunbosiee 00enHeHHbIH opranukoi (0,97%). B ciyuae, eciii pa3mbIBy HO/-
BEPrHETCS BeCh OEpEeroBOi yCTYII, MOIIHOCTBIO 1,62 M, 00BbEMBI MTOCTYILIE-
HHSI OPraHMYECKOTO BEIECTBA MOTYT JOCTHTHYTH 306 M’ B roj (puc. 2).



ITo mamabpiM M.B. OxonemnukoBoit [M.B. OxonemmHukoBa, 2013],
MJIOTHOCTb CJIOKEHUSI TIOYB MTOMMEHHOIO KOMILIEKCA U HU3KUX HaJAIOWMEH-
HBIX Teppac B LICHTPAJIbHOM, NpWIErarole K I. SIKyTcKy, 4acTu JOJIMHBI
p. Jensr, usmensiercst ot 0,6 10 1,1 t/em’.

MocTynacane opraankn, m*/rojm
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Puc. 2. TeMnbl mocTyIIeHUS] OPraHUYECKOTO
BEIECTBA B pycia p. JIEHsI Ipu OTCTymaHuN
6epera o. [ToHomapes (M°/rox).

Tavliuna panbma, o

o
3

VYuuTeIBas 3Ty HHpOpPMAILHUIO, & TaKkKe TOT (DAKT, YTO MOIIHOCTb pa3-
MBIBa€MOTO CJIOSI MOXKET Jocturath 1,62 M (BbICOTa OEpEroBBIX YCTYIIOB
HaJ| ype3oM peku), oOuuii 00beM BBIHOCA OPraHMYECKOTO BEIECTBa, pac-
cunTaHHbIi o ¢opmyite (1), moxxer coctaButh oT 183 10 336 T B rox WM
19,6-36 Kr ¢ KBaIipaTHOTO METpa pa3MbIBAEMOro Oepera:

Cr ZZj:lC%xehprIO

rae Cr — BBIHOC OPraHHYECKOro BemecTBa (T/TOM), 7 — KOIHMYECTBO I'OpH-
30HTOB B KojJoHKe mouB, (o, — OIS OPTaHMYECKOTO BEIIeCTBA
B i-ropu3onTe (%), F — TeMIIbl pa3MbIBa 6eperoB (ThiC. M*/roj), i — TONIIH-
HA TIOYBEHHOTO FOPHU30HTA (M), p — IIIOTHOCTh CIIOKEHHS [TOUB (I/cM’).

3ak/aouenue

[osiBeHe HOBBIX MaCCUBOB J@HHBIX, KAK O XapaKTEPUCTHKAX PYCIIO-
BBIX JedopManuii, Tak 1 QU3NIECKHX W XMMHYECKHX CBOMCTB IDYHTOB H
PEYHBIX HAaHOCOB, OTKPHIBAET HOBBIE BO3MOXKHOCTU B Pa3BUTUU YHCIEHHBIX
METO/IOB OLIEHKH Pa3MBIBOB OEPEroB M M3YUEHHS MX MPOSBICHUN B THAPO-
JIOTHYECKNX U TEOXMMHUYECKHX nponeccax. [IpennoxxeHnbie B faHHOM pabo-
T€ OICHKU Ha MpHMepe p. JICHB WILUTIOCTPUPYIOT HEKOTOPHIE HANpPAaBICHUS
9THX HccaenoBaHnii. VX pa3BuTHe B HaibHEHmeM OyneT CBA3aHO C ycCo-
BEPILICHCTBOBAHUEM MaTEMaTHUYECKUX aJTOPUTMOB M BHEJPEHHEM METOJIOB
MAaIIMHHOTO 00y4eHHs M UCKYCCTBEHHOTO HHTEILIEKTA.
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H. H. Hazapos, U. B. ®ponosa
Tlepmckutl 2ocydapcmeentbiti HAYUOHATbHYIU
uccne0osamenbCKull ynugepcumem

THUITBI PEYHBIX PYCEJ U SCTETHYECKHUE CBOMCTBA
BEPEI'OBBIX ITPUPO/IHBIX KOMIIVIEKCOB

[TpumeHeHne HayYHBIX 3HAHMH M pa3pabOTOK HpH OICHKE M THUIH3a-
UM IPUPOJHBIX OOBEKTOB B MPOIECCE CO3MAHMS TyPHCTCKOTO MPOIYKTa B
MIOCJIEIHNE TOJIBI BCE Yallle CTAHOBATCS Ba)KHEHIIUM DJIEMEHTOM B IPHUBIIE-
YEHUH JIIOAEH K IIyTEHIECTBHIO, 3HAKOMCTBY C HOBBIMU TEPPUTOPUSIMHU
[Bopcyk, Tumodees, 2000; bpenuxun, 2010; Munrypunckuii, bpenuxuH,
2020]. Ucmonp3ys HapaboTku reorpados (JraHAmAaPTOBEIOB, TEOMOPPOIO-
TOB, THJPOJIOTOB M JIp.), TIOJyYEHHBIE C UCIIOJIb30BAHUEM MHCTPYMEHTOB H
MeTo0B IM(POBOI Teorpaduu, OpPraHW3aTOpPaMH TYpPOB YK€ CETOIHA
MpeaJiaraeTcsi paHee HEeIOCTYIHAsl JUIsl MOTEHIUAIBHBIX TYPUCTOB MH)Op-
Manusi O IPUPOJHBIX OOBEKTAX, YCIOBHAX MPOXOXKACHHUS MapIIpyTa H T.1.
OTH CBeleHUsI KacaloTcs TeHe3nca, UCTOpHU (OpMHUPOBaHMS TPHUPOIHOTO
00BeKTa, KOMMOPTHOCTH U 0E30MACHOCTH IYTEIISCTBHS, «TITyOHMHBD) BIIE-
YaTIeHUH W HEKOTOPBIX JPYTHX IMPUPOIHBIX HJIM IICUXOIMOIMOHAIBHBIX
XapaKTEePUCTHUK.

PaccmarpuBass BO3MOXKHOCTH M TEPCHEKTUBBI TPHBICUCHUS CIICIH-
ANBHBIX 3HAHUK O PYCJIOBBIX IPOIEccax B MPOIBHKCHUH (peKiIaMe) W/WiH
OpraHM3alld PEYHBIX TYpOB, CIENyeT MMEeTb BBHUIY, YTO MHOroobOpasue
PEK, 3aKJII0YAIONIeecs] B MHIUBHIYIBHBIX OCOOEHHOCTSIX MX T'MIpPOJIOTrnye-
CKMX XapaKTepHCTHK, IeoMOp(OJIOrHH OeperoB, CHEKTpe IPHOPEKHBIX
JMaHIa(TOB, HAIMYMN/OTCYTCT-BUM OMACHOCTEH pa3JIMUHBIX BHUJIIOB, Kak
MPaBHJIO, CBA3aHO ¢ MOP(OJIOTHUECKUMH U MOP(HOMETPUUECKUMHU XapaKTe-
PUCTHKaMHU pycell ¥ UX MECTOINOJIOKEHHEM B PEeYHOU jonmHe. JlaHHoe 00-
CTOSITEIbCTBO TIO3BOJSIET M JIENIAET MEPCIEKTHBHBIM PAaCCMOTPEHHE BO3-
MOKHOCTH HCIOJIb30BaHUS Pe3yIbTaTOB TUIHM3ALUK Pycel B OIEHKe (paH-
KUPOBAHWHN) NPUBJIEKATEIBHOCTH BOAHBIX MapHIPYTOB WM BBIOOpa pEKH
JUISL CIUIaBa MOTCHIUAJIBHBIMU TYPHCTaMH Ha OCHOBAaHHMH CYIIECTBYIOIINX
KIIacCU(UKAINHA, MHTETPUPYIOMIUX B ce0C 3HAYUTEIBHYIO YacTh €€ «0COo-
OGeHHOCTEI».

Kpome xomdpopTHOCTH U 0€30MacHOCTH MHPOXOXKICHUS MapIipyTa
Ba)XHOE MECTO B DpsAy MPEONOYTeHUH, NpPEeABIBIsSEMbIX TypHCTaMHU-
BOJHMKAaMH K peke (Y4acTKy peKH), 3aHIMAeT ICTeTHUIECKas IPHBIICKATEIb-
HOCTh OeperoBbix mpupoanbix komiuiekcoB (BITK), xkotopslie okpysxarot
ITyTEIIECTBEHHNKA BO BpeMs cruiaBa. OIEHUTh BO3MOXKHOCTH HCIIONIb30Ba-

© Haszapos H.H., ®ponosa 1.B., 2023
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HUS KIaccH(UKAIIUN PyCell IPY PAHKUPOBAHUN PEK IO SCTETUIECKOM Ipu-
BJICKATEILHOCTH CTAJIO 1EJIbI0 JJAHHOTO UCCIICA0OBaHUS.

Knaccudukarueit, B HanboNbIIeH CTEIIEHH yIOBIETBOPSIOMIEH 3a1a-
YaM OLICHHBAHUS JCTCTUYCCKON MPUBICKATCIBHOCTH CIUIABHBIX MapIIpy-
TOB, TI0 HAIleMy MHEHHIO, SBIIETCS MOphoaIuHaMudecKas Kiaccuukarms
pycen pek MI'Y [Yanos, 1987; Yanos, AnadsH u np., 1998]. JlaHHBINA BBI-
BOA OOOCHOBBIBACTCS BBICOKOH CTETEHBIO BapHATUBHOCTH MOPQOIOTHH,
MOp(hOMETPHUHU U PACIOIOKECHUS PYClia U €T0 3JIEMEHTOB (KPBUIbsS M BEPIIH-
HBl W3IIyYWH, TPSIMOJIMHEWHBIE BCTAaBKU, OCTPOBA, Y3IBI CIHSHHAA H JIp.),
UCIIONIB3YEMBIX B KJIACCH(DHUKALNU B KAUeCTBE KPUTCPUEB THITOJOTHUCCKOM
muddepennnanyu. menHo mMopgoaoro-moppomMerpuiaeckue 0coOCHHOCTH
pyciia U UX B3aMMOIIOJIOKEHHE 10 OTHOIICHHUIO K 3JIEMEHTaM JIHHMINA ped-
HOW ITONUHBI, OMPEICIAIOT Pa3IHdus B MPOTHKEHHOCTH W Pa3HOOOpa3uu
OeperoBbIX MPHUPOJHBIX KOMIUIEKCOB, HAMOJIHSIONUX BHICOPS] TYypHCTa-
CIUTABIIHMKA TIPH MPOXOKICHUU BOJHOTO MapIIpyTa.

W3ydyeHnio BOMPOCOB TEOPUH WM TMPAKTUKU TMPOBEICHHUS OIEHOYHBIX
paboT MO OMpPEACTCHHUIO CTCICHU IPHUBIICKATCIIFHOCTH M 3CTETUYHOCTH
MPUPOTHBIX KOMILJICKCOB IOCBSIIEH IENbIA psia myOnukaruii [barpoga,
1971; Memryma, Xemmane, 1972; Benennn, ®@wmmumnosa, 1975; Konbos-
ckuid, 1999; Hukomaes, 1999; Hazapos, [Toctaukos, 2002; ®ponosa, Exu-
MoBa, 2016]. AHanu3 NPUBEACHHBIX HCCIEAOBATEISIMU BBIBOJIOB O «MeXa-
HU3ME» BIHUSHUS (AKTOPOB 3CTETUYECKON MPUBJICKATEIBHOCTH Tei3axa Ha
PEKPEaMOHHBIA TOTEHIIMAT TEPPUTOPHUM TOKA3all, YTO MPAKTUYCCKH BO
Bcex paboTax, e TePPUTOPHUN OLIEHUBAINCH KaK 0OBEKT TypH3Ma, TOBOPH-
JOCh O BeAylied posn (akTopa MPUPOTHOTO pPA3HO0OPA3Us TEOCHCTEM.
B pabortax oTmeuaeTcs, 4TO MyTEMIECTBUS (TYPUCTCKHE IMOE3IKH) BOCIPH-
HUMAIOTCS TYPUCTaMHU M PEKpeaHTaMHu TeM OnaromnpusrtHee, deM OoJblie
KOHmMpacmuelx TEH3aXKHBIX ITIEPEXOJIOB BCTPEUACTCS IO XOAY MapIipyTa
WM B TIpejiesiaX MpsIMOM BUUMOCTU MTACCUBHOTO OT/ABIXAIOIIETO.

UccnenoBanuii, kacaroumxcs u3yyeHus: screruyeckux cBoiicts BIIK,
KOTOpBIE Y YYaCTHHKOB CIUJIaBa OOBIYHO HAXOJATCS B Mpenaesax MpsIMoi
BHIUMOCTH, CPaBHHUTENHFHO HeMHOro [3arumymmusa, 1999; KomboBckui,
2006]. OTMeudaeTcst, YTO BBICOKasl CTETIEHb BHYTPEHHETO M BHEILIHETo pas-
HOOOpa3us MPHUPYCIOBBIX YYACTKOB OOYCIOBICHA UX MEIKOKOHTYPHOCTBIO,
a pa3MEepPHOCTh KOHTYPOB B CBOIO OU€PE/b 3aBUCUT OT COOTHOIIEHUS DPO3HU-
OHHBIX M aKKyMYJIATUBHBIX oOpaszoBanmii. Ha npumepe pex I[Ipumopbs ObI-
JIO TIOKa3aHO, YTO MAaKCHMAaJIbHBIM Pa3HOOOpa3UeM OTIHYAIOTCS JOJIHHBI
BEPXHETO M CPEJIHETO TCUCHHs B IpeJesiaX TOpPHBIX paiioHOB. [Ipu BEIXOIE
Ha TPEATOPHBIC PABHUHBI JOJMHHBIC JIAHAMAPTH MOAYUHSIOTCA yiKE 30-
HAJIBHOMY HUBCIMPOBAHUIO, YTPAYHBAIOT MEJIKOKOHTYPHOCTh, KOHTPACT-
HOCTbh, 9K30TUYHOCTh, YTO B COBOKYITHOCTU C PAaBHHUHHBIMHU XapaKTEPHUCTHU-
KaMH{ TCUCHHS y>Ke HE CIOCOOCTBYET UX PEKPEAI[HIOHHOMY BOCTIPHSITHIO.
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Ilouck M BBISBIEHHUE CBS3EH MEXIY THUIIOJOTHEH PYCENl U 3CTETUYe-
CKOW IPUBJIEKATEIBHOCTHIO BOJHOTO MapUIpyTa B IEJIOM WJIM B Ipejenax
OTZAEJBHBIX €r0 YYacTKOB, CIIEAYET Ha4aTh C PACCMOTPEHHUS BOIPOCA O POJIH
re0JIOro-reoMop(oIOrHIecKnuX yCIOBHUi, B KOTOPBIX NPOUCXOIUT Pa3BUTHE
pycioBsIX aedopmarnmii B peuyHoi gonnHe. Heo0XoauMo OTMETHTB, ITO IS
LIMPOKOIIOWMEHHBIX W aJlallTUPOBAaHHBIX pycen pasHoobOpaszue BIIK u wac-
TOTa UX KOHTPACTHBIX NEPEX010B (IPaHUI JaHAMA(PTHBIX yPOUHIL, MOIY-
pOYHMI) B 3HAYUTEIHHOW CTENEHU CBS3aHBl C OCOOCHHOCTSIMH Pa3sBHTHS
NOUMEeHHbIX TEOCUCTEM. Y PEK K€ C BPE3aHHBIM PYCIOM, y KOTOPBIX IToHMa
MOXXCT UMCETH JIMIIb 3a4aTOYHBIC (I)OpMI)I WK COBCEM OTCYTCTBOBATbH, YK€
He IOWMEHHasl Teppaca, a CKIOHbl (YCTYIIbl) PEYHOM MOJIMHBI W/WIM Hal-
MMOMMEHHBIX T€ppac CTAHOBATCA OCHOBHBIMH JJICMCHTAMHU OILICHUBAHUA
TIPUBIIEKATEIBLHOCTH MyTEIIECTBHS, ONPEACISIONINMH CTEHeHb TuddepeH-
[IUPOBAHHOCTH Tel3aka. OYeBUAHO, YTO €CJIM paccMaTpuBaTh BECh Map-
LIPYT, TO pa3HOOOpa3ne W YacTOTa BCTPEUaEMOCTH IIOMMEHHBIX H/HITH CKJIIO-
HOBBIX YPOUHIII, IPUBEICHHbIC K eIUHHIIC JUTMHBI (HampuMmep, 1 kM), 1 Mo-
TYT SIBIATBCS OOHUM U3 KPUTEPHUEB INPHUBIIEKATEIHHOCTH JaHHOTO YJacTKa
PEKH B 3CTETUUECKOM ILIAHE.

Bo3moxxHOCTH TIpEMEHEHHUsT MOpP(OIMHAMHYECKOH KiTacCH(UKaIuu
pycen ISl OIICHKH TPUBIIEKATEIHPHOCTH OEpEroB peK ObUIM anpoOUpOBaHbBI
Ha OJTHOM U3 pucyHkoB B MoHorpaduu P.C. Hanosa ¢ coaBropamu [Yaios,
AnabsH u np., 1998], B kKoTopoM Hamuium oToOpakeHHe TIAHOBBIE OodepTa-
HUSI KPYIHBIX U cpeHuX pek EBporeiickoit uactn Poccun, a Taxke 0CHOB-
HbIE TeOMOP(OTOTHIECKUE dJIEMEHTHI pEIHBIX T0JIMH (puc. 1).

Lo [ 2 B e ] 4 ]

Puc. 1. MopdoarHaMudeckue THITBI PYCe B pa3HbIX Ie0JIOro-reoMop(oiornueckux ycioBH-
SIX pa3BUTHS pycioBbIX Jedopmaruii (1o P.C. Yanosy, A.M. AnabsHy u zp., 1998).

A — Bpeszannsie, b — agantupoBannsie, B — mmpoxomnoiiMeHnHbIe. | — OTHOCHTENBHO TIpsi-

MOJIMHEHHBIE, Hepa3BeTBIIeHHbIe, [I — n3BnnucToie (Meanapupyomiue), [11 — pazBeTBieH-
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HBIC Ha pykaBa. [Ipumepsl pycen: a — p. }Or y c. BacuiseBo; 6 — p. [1oHo# y BiageHus
p. Jlonensipkn; 6 — p. Cyxona y r. TotsMsrL; 2 — p. [loH y ¢. Kymsmosku; 0 — p. [ayst
y 1. llecuca; e — p. CeBepHas [IBuna Bhimie Buagenus p. Baru; oc — p. Oxa y 1. lllypoBo;
3 —p. Kuznpa y c. [TaBnoBo; u — p. [ledopa y c. Benukanossicounoro. 1 — 6opra gomnu-
HBI, 2 — IoliMa, 3 — KpyIHBIE OTMEIH, 00CHIXAIOINE B MEXKEHb, 4 — 03epa Ha ToiiMe,
5 — rpUBHCTHIH penbed Ha IoiMe.

B Tabmune 1 Ha 3TOM mpHUMepe MpeACcTaBICHbI PE3YIbTaThl MOJCYETa
KOJINYECTBAa KOHTPACTHBIX NEH3aXKHBIX NEPEX0JI0B, MPOUCXOIAIINX B0
pyciia mpu ero InepecedeHun (CONPHKOCHOBEHHH) C MOWMEHHBIMH yPOUH-
maMu (TPUBUCTHIM penbeoM, 03epaMu), KPYITHBIMU OTMENSIMH, OopTaMu
JONMHBI. JlaHHBIM MOKa3aTedb B TIEPBOM MPUOIIKEHUHN XapaKTEepU3yeT 3c-
TeTH4uecKyro npubiekareabHocTh BIIK kaxmoit u3 pek. Ilpu Bceil cxema-
THYHOCTHU OTO6pa)KCHI/I$[ JOJIMHHBIX I'COCUCTEM HAa PHUCYHKE, 0611_[3.5[ TCHIACH-
s GOPMHUPOBaHHS ICTETHUECKHX CBOMCTB IO NPH3HAKY «KOHTPACTHBIX
MeH3a)KHBIX TEPEX0A0B» BBHIIVISIUT JIOCTATOYHO omnpezaeneHHo. M3 mopdo-
JMHAMHYECKUX THIIOB PYCeJl JINIEPOM IO KOJIMUECTBY MX KOHTakTOB ¢ BITK
CTaJTl U3BUIIMCTHIC (MeaHIpupyromire) pycia (8/29), najgee mo HUCXOAAIICH
32 HUMH CJIEIyIOT pa3BeTBieHHbIe (8/19) 1 OTHOCHTENBHO NPSIMOJIMHEHHbIC
(6/10). Ananu3 reosoro-reoMopdosIOrHYecKuX YCIOBUH (OPMHUPOBAHUA
pycen kak (akTopa opMHpOBaHNS KOHTPACTHBIX ITEPEX0JIOB U pa3HOOOpa-
31 B HabOpe MONMHHBIX T'€OCHCTEM IOKa3aJ, YTO B ACTCTUYECKOM ILTaHE
BpE3aHHbBIE U aIalITHPOBAHHBIE PYCJIA IO CBOCH MPUBIIEKATEIBHOCTH 3HAYH-
TENBHO NMPEBOCXOAAT MIMPOKONOWMEHHBIE. OOBSICHUTD 3TO MOXKHO YAaJCH-
HOCTBIO IIMPOKOIMOMMEHHBIX PYyCesl OT CKIOHOB AOJIUHBI, YTO JENACT UX
Oosiee 0HOOOPa3HBIMU B IIaHE HaOopa JNaHMmAdTHRIX Ypouul (oLypo-
YU, TPyNN (ainuii) BAOIb PYCIOBBIX OPOBOK.

Tabmmna 1. KonmaecTBo KOHTPACTHBIX MEH3aKHBIX ITEPEX0J0B U TUIIOB
OeperoBBIX TEOCUCTEM Ha Oeperax peK ¢ pycliaMu, OTHOCSIIIMMUCS
K pa3HBIM MOP(}HOIMHAMHYCCKIM THITAM B Pa3HBIX
re0JIOT0-reOMOP(POTIOTHIECKUX YCITOBUAX

1 11 11 z
A 3/8° 3/6 3/6" 9/20
b 1/— 3/15 3/9 7124
B 2/2 2/8 2/4” 6/14
x 6/10 8/29 8/19"

Ilpumeuanue. B uucnuterne — KOJINYECTBO TUIIOB OEPETOBBIX FEOCUCTEM; B 3HAMEHATEIE — CyMMap-
HOE KOJIMYECTBO MEH3aKHBIX MEepexXooB Mo o0ouM Oeperam peku: A — Bpe3aHHble, b — anamn-
TUPOBaHHEIE, B — mmpoxonoiiMeHHsIe. | — 0OTHOCHTENBHO NPSMONUHEHHEBIE, HEPa3BETBICHHEIE,
II — uzBunucteie (Meanapupytouue), 111 — pa3peTBieHHbIC HAa pyKaBa. * ¢ y4eTOM reOCHCTEM B
YCTBSIX TIPUTOKOB, ** y4HTHIBANICS OANH U3 PyKABOB
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Jlms mpoBepKM CHETaHHBIX BBIBOAOB, KOTOPBIE HE YYHTHIBAIOT Mac-
mTaboB OTOOPaXEHUSI BCEH CHTyalllH, Kacalomencs pycia u reoMopdoro-
THYCCKUX DJICMCHTOB pe‘lHOﬁ JOJIMHBI, aHAJIOTUYHBIC paCYCThbI 6I>IJ'II/I IpoBEC-
nensl 1t pek [lepmckoro kpast. Vcnosiap3oBaHne KOCMUYECKUX CHUMKOB C
W3BECTHBIM MaciTaboM «kapTuHKm» (1:20000) mo3BOIMIO OIIEHUTH Pa3HO-
oOpasue u yactory BcTpeuaemoctd BIIK Bromb pycna u crienath 3aKiode-
HUE O CTEIEHH ACTETUYECKOH MPUBIEKATEIBHOCTH MOPHOIMHAMHYECKUX
THUIIOB pyCJia 110 3THM IOKa3aTelsiM. Pe3ynbTaThl 10ACY€TOB KOHTPACTHBIX
NIepexo/10B OeperoBoro mei3axa MPUBEACHBI K IPOTSHKEHHOCTH MapuIpyTa
JUTMHOH B 1 kM (Talu1. 2).

Tabmnuna 2. CpeiHee KOJIMYECTBO KOHTPACTHBIX NEHW3a)KHBIX MEPEX0JI0B
Y TUIIOB OEpEroBhIX FEOCHCTEM Y PYyCell, OTHOCSIINXCS K Pa3HbIM
MOP(HOIMHAMHYECKIM TUIIaM B Pa3HBIX I'€0JIOT0-TeoMOP(OIOrHIECKUX
YCIIOBHAX Ha 1 KMIIOMETp MapuipyTa

i il il )
A 1/0,33 2/1,00 5/3,00” /4,33
B 3/1,54 5/3,44 2/3,33" 0/8,31
B 3/2,92 2/0,64 2/2,00" 7/5,56
z 7/4,79 9/5,08 9/8,33"

Ilpumeuanue. B uucnuTene — KOJIMYECTBO TUIIOB OEPETOBBIX FEOCUCTEM; B 3HAMEHATEIE — CyMMap-
HOE KOJIMYECTBO Ieif3a)KHBIX MEePexXonoB 1o 00ouM OeperaMm peku. A — Bpe3aHHble, b — amamn-
TUPOBaHHEIE, B — mMpokonoiiMeHHbIe. | — 0THOCHTENBHO NPSIMONUHEHHBIE, Hepa3BETBICHHbIE,
11 — u3Bunuctoie (Meanapupyiomgue), 11l — pa3BeTBIeHHbIC HA pyKaBa. ¥ YYHTBIBAJICS OAUH H3
PyKaBoB

Ananm3 3HadeHuil kommaectBa (K) mei3aXHBIX MepexomoB, OTHOCS-
mUXCSl K Pa3HBIM MOP(OIMHAMUYECKHM THIIAM pycia, IOoKa3al, 4To CTa-
OWIbHO BBICOKHE CPEIHME 3HA4eHUs AaHHOro mokasatens (2,00 < K < 3.33)
OTHOCATCA K Pa3BCTBJICHHBIM PYyCjiaM, HAUMCHBIINE — K OTHOCUTEJILHO IIps-
MouHeHbM (0,33 < K < 2,92). JIns nepBeIX CyMMapHOe 3HaYeHHE TT0Ka3a-
TeJsl, ONPENEJICHHOTO Ul BCEX TI'e0JIOro-reoMop(OoIOrHueckux YCIOBHH,
cocraniset 8,33, At BTOpbIX — Beero 4,79.

[Tpu pazHooOpa3uy 3HaYEHHH NMEH3aKHBIX MEPEXOA0B B pa3pese reo-
JIOTO-TeOMOP(OJIOTHIECKUM YCIIOBUI Pa3sBUTHUSI PYCIIOBBIX AehOpMaIii, Ux
KOJIMYECTBEHHBIH pazOpoc Al aganTHPOBaHHBIX PycCeNl HAXOIUTCS B WH-
tepBane 1,54-3,44. Jlns nanHOoTO THIIA pycen 3adMKCHPOBAHBI M HaWBBIC-
mye CyMMapHbIe 3Ha4deHHUs 3Toro mokaszarens — 8,31. Hamvenpmmm xe
CyMMapHBIM 3HaueHueM (4,33) oTMEeTHIINCE Bpe3aHHBIE pyca.

Takum 00pa3oM, IpHU CPaBHEHUH OTIENBHBIX TPYII PYCEN MO CTENEHH
ACTETUYECKON MPHUBIIEKATEILHOCTH, MPEACTaBIEeHHBIX B Tabmumax 1 u 2, K
ayTcailiiepaM 10 3HAUYEHUSIM JAHHOTO IMOKA3aTelsl OTHOCSTCS OTHOCHTEIBHO
NPSIMOJIMHEHHBIE Hepa3BETBICHHBIE PYCila, KOTOPhIE B 000HX CIydasX Xapak-
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TEPU3YIOTCSI MUHUMAIBHBIMU 3Ha4eHHAMH. JIuiepoM Mo KonudecTBy MHei-
32KHBIX IIEPEXOJOB, a, CIENOBATENBHO, U IO 3CTETUYECKOMY BOCHPHSTHIO
BIIK B o0enx BhIOOpKax BBICTYNAIOT pyciia, pa3BETBIICHHbIC HAa pykapa. [1o
NPH3HAKY T'e0JIOro-reoMOop(OIOTHYECKHX YCIOBUI Pa3BUTHS PYCIIOBBIX Jie-
(opmanmii, 6e3yCIOBHBIMHU JHIEPaMH B 00EHX BHIOOPKaX BBICTYIHIIN aJarl-
THPOBAaHHBIE PYClia, KOTOphIE B OOJBUIIMHCTBE BAPHAHTOB T'PYIIUPOBKU IO
MopdoJMHAMUYECKOMY TPUHLMUITY MMEITH MaKCHMMaJbHblEe 3HaYEeHHs IO KO-
JINUECTBY KOHTPACTHBIX MEH3aXHBIX IEPEXO0JIOB.

Taxum 00pa3om, MPOBEICHHBIC UCCIIEAOBAHMUS TTOKa3alIl HAININE CBS-
3M MEXAY 3CTETHUECKOH NPHBIIEKATEILHOCTHIO OEPEroB M MX MPUHAIICK-
HOCTBIO K ONpENeICHHOMY MOP(OIMHAMHYECKOMY THITy pycia. Y CTaHOB-
J€HO, 4TO Ooyiee BBICOKOH CTEMEHBIO 3CTETHUECKOH NPHUBIICKATEIbHOCTH
OeperoBeIXx KOMIUIEKCOB OTJIMYAIOTCS PyCia, Pa3BETBICHHBIE HAa PyKaBa,
HalMeEHbIIEH — OTHOCUTEIBHO IMpsAMOJMHEiHbIe. Cpean reoaoro-reoMop-
(onornyecKux yciaoBuii Hauboee MpUBJIEKAaTeIbHBIMU B IUIAHE 3CTETHYe-
CKOTO BOCHPHSTHUS TPH IPOBEJCHUH TYpPUCTHUECKOTO CIUIAaBa SIBIISIOTCA
aJIanTUPOBAaHHBIE Pyciia; Bpe3aHHbIE U MIMPOKONONMEHHBIE pyclla XapakKTe-
PpHU3YIOTCA NOHM)KEHHON aTPaKTUBHOCTBIO.

B 3akitoueHre MOXKHO KOHCTaTHPOBATh, YTO HCIOJIb30BaHUE MOPQO-
JUHAMHYECKOW Kiaccu(uKanuy peyHsix pycen MIY, Moxer okaszath Jei-
CTBEHHYIO ITOMOIIb B OOBEKTUBHOHN OLIEHKE ICTETHYECKOW NMPHBIIEKATEIb-
Hoctu BIIK, u Tem cambIM COAEHCTBOBATH MPEAOCTABICHUIO LIEHHOM HH-
(hopMary o NMpHUBJIEKATETLHOCTH CIUIABHBIX MAapIIPYTOB.
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B.K. Kanoxkubii
Aomunucmpayus «Kameoonymo»

TPAHCTPECCUBHAS DPO3HS PYCJIA PEKA BEJION

Pa3BuTtHe cynoxoacTBa M BOAHBIX myTel p. benoi, Bxomsamen B Equ-
HYI0 TIIy00oKOBOIHYIO cucteMy EBpormeiickoit yacti Poccun, nponomkaercs
6onee 150 ner. KoMruiekcHoe yiydIlieHHE CYAOXOAHBIX YCIOBHHA OBLIO Ha-
yaro B 30-¢ rojpl mponuioro Beka. ['iryouna cymoBoro xona 0,5-1,0 m obec-
TICYUBAIIICH BBIOOPOYHBIM JHOYITYOJICHHUEM ISl BEIPAaBHUBAHMS ITTyOUH H
PYCTOBEIIPaBUTEIbHEIME paboTamu. B HaBuranmio 1937 r. (co3manue
«KamBoamytn») 00beM TpaH3UTHOTO THOYTIIyOJNeHHWS Ha ydacTke Yda-
yetbe coctaBmn 620 Teic. M°. 3a mepuox 1937-1939 rr. 66110 HOCTPOEHO 52
KaIllUTAJIBHBIX BBIIIPABUTENbHBIX COOpYXeHUs. biaaromaps sTomy riryOuHa
CYJIOBOTO X0J1a B HW)KHEM TeueHHHU benoii Oputa yBenmueHa ¢ 95 mo 120 cm.

C nmaBurammu 1950 r. Ha ywactke Yda-yctee benoit Bnepsbie Obutn
YCTaHOBJIEHBI TAPAaHTUPOBAHHAA ITyOHHA cyj0BOro Xxoaa 140 cM 1 oTMeTKa
MIPOEKTHOTO ypoBHS +15 cM ot «0» rpaduka r.m. Yha, cOOTBETCTBOBaBIIAS
ormerke «0» rpaduka r.m. bupck.

Pe3koe yBenmueHne 00beMOB PEYHBIX MEPEBO30K M TOSBICHUE HOBBIX
KPYIMHOTOHHQXXHBIX CY/IOB HOTPEOOBAJIM COOTBETCTBYIOIIETO YBEIWYEHHS
rabapuToB CyJOBBIX X0ZOB. B 1965 I. B COOTBETCTBHM C YTBEPKAECHHOM
TreHEepaJbHOW CXEMOM YJIydlIEHHMs] YCJIOBUH CyIOXOJCTBA 3a CUET CTPOHU-
TenbcTBa Oosiee 300 pyCIIOBBIIPABUTENBHBIX COOPY)KEHHH W YBEIWYCHHS
00BeMOB IHOYTIyONeHHs Ha ydactke Yda-bupck mo 1415 Thic. M ObLIa
JOCTHTHYTAa rapaHTUpOBaHHas TiTyOuHa cymoBoro xoxa 200 cM OT mpoeKT-
HOTO YPOBHS BOJIBL.

B 1968 r. Ha ocHOBe aHaM3a OOJBIIIOrO MAacCHBA JaHHBIX HHUBEIHPOBOK
pabourx ypoBHEH Boibl 3a mepuon 1955-1967 rr. ObLIa BIEpBBIC BbIABICHA
«TOCaIKa» HU3KHX MEKEHHBIX ypoBHeH mo I Y¢da B 35 cm. Hambomblree
CHIDKeHHe oTMedeHo B 1961-1963 rr., koraa pe3ko Bo3pocii 00bEMbI I00bI4-
HBIX paloT B uepte I. Y PbI Ha y9acTKe OT yCThs p. Y oI 10 H.II. JleKHeBO.

VYuuteBas, uto B 1955-1961 rr. crabunbHoit oTMeTke «0» rpaduka
r.m. bupck coorBercTBOBanma otMetka 1+24 cM ot «0» rpaduka r.m. Yoa,
OBLTO MIPHUHATO pEIIeHHE O MOHKEHUH ¢ HaBuranuu 1968 r. oTMeTKH mpo-
€KTHOT0 YpOBHs 10 T.11. Ya Ha 25 cM (1o -10 cMm ot «0» rpaduka).

B cBs3u ¢ TeM, 4TO fanpHEWIIee yBETHUCHNE FAPaHTHPOBAHHBIX TITy-
OMH TpeOOBaJO 3HAYUTEIHHOTO YBEIUUCHUSI 00BEMOB JHOYTITyOUTENbHBIX
pabot, orpacieBbiMH HayuHbIMH yupexneHmsimu (UHWUNOBT, JIMBT,
Jlenrunpopeutpanc, BITABT) ObUiv BRIOJIHEHBI HCCIICIOBAHUS U3MCHCHUI
PYCIIOBOTO PEXHMa, TaHbl PEKOMEH/IAINHU M0 OPraHU3aluy MyTEBBIX padoT

© Kamoxnsiit B.K., 2023
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1 000CHOBaHa ONTHUMAIBHO JOCTIKHUMAsi TapaHTUPOBAaHHAs TIyOuMHA Cymo-
BOTrO X012 225 cM nipu otMeTke -10 cM ot «0» rpaduka r.m. Ya.

YcranoBineHHas Ha HaBuranuio 1975 r. rapaHTHpoBaHHas TIyOHMHA
225 cM Obua BhIAEp)KaHa B MEPUOJ] CTOSHHS NPOEKTHBIX YPOBHEH BOJIHI,
MTOHIKEHHBIX Ha 20 CM 10 CpaBHEHHIO C PACYeTHBIMHU, HO copBaHa Ha 50 cM
W3-32 MaJOBOJHOCTH HaBUTalMu (MUHMMalIbHAas OTMETKa ypOBHS -68 cM
IIpY BHOBH YCTAHOBIICHHOH ¢ 1975 r. mpoekTHO# oTMeTke -30 cm).

[TomBITKY OTPaHUYNTH PYCIIOBYIO 100BIYY B uepTe I. Y GBI PHUBENU K
HEOOXOZMMOCTH BBINOIHEHHS HAYyJHO-HCCIEI0BATENBCKUX PAOOT MO OIEH-
Ke MHOTOJIETHUX W3MEHeHHH pycia p. benas s 000CHOBaHHUS NEPCIIEKTHB
J00b1uM HepyAHBIX cTpoiimarepuanoB (HCM) na yuactke 1. IlepBymmHo —
r. bupck. Takas pabora Obuna Beinonnena MI'Y o porosopy ¢ Ypumckum
pedHbIM opToM B 1994-1998 rr.

ITo pesynbratam nccnenoBanuii MI'Y [bepkoBuu u ap., 1999] rmaBHoOiM
TIPYIUHON CHIDKCHHSI MEKEHHBIX YPOBHEH BOJIBI CTasla MHTEHCHBHAS pa3paboT-
Ka PYCJIOBBIX MeCTOpOKAeHHI niecuaHo-rpasuiiHoit cmecu (I11°C). B 60-70-¢ 1.
oHa ObUIa cocperoToyeHa B yepTe I. Ybl Ha paccTosHMsIX okomo 30 KM OT
ycTbst p. Yool 1o HyokHel benoit, Bepxueii benoii n Ve (puc. 1).

B mocnenyromue 20 ner rpaHUIBI MHTEHCHBHBIX JOOBIYHBIX paboT
PacHIMPSINCH 10 Mepe OTPabOTKH OJMKHHX K ropopy MectopoxaeHuit. Ha
HIKHeH bemoii k koHIy 80-X IT. OHM CMECTIUTHCE B paiioH . [lepymmao (90
KM OT ycTbsi p. Yda), a k cepeaune 90-x rr. B paiion H.m. KyiiHapeHKoBO
(140 xm ot ycTbs p. YhbI).

3a mepuon ¢ 1965 mo 1995 roas! u3 pycna u moitmsl p. benoit Toapko
Y OHUMCKHM PEUYHBIM MOPTOM OBLIO H3BIEYeHO Gonee 85 mmn. M° III'C. Jlo
1991 r. 06beM 100BIYM HEIPEPHIBHO BO3PACTAT M JOCTHT 7 MIH. M° 33 Ha-
BUTAIHIO.

. \ Z W .
: N / b - =,
- —\1\1 : {* w= ] Sl

- =

Puc. 1. I'pannnst kapbepHbIx yuactkos I1I'C Ha p. Benoii u p. Ye

19



PerpocniekTuBHBIM aHaNIM30M, BbINOJHEHHBIM MI'Y 1o pesynbTaram
HaTypHbIX uccnenoBanuii 1994-1998 rr. [bepkosuy u ap., 1999], 610 ye-
TAQHOBJICHO, YTO YPOBHH IO T.I. Y{a Havaam CHIKaTbes ¢ 1950-x rr., K
1965 r. BennumHa ux «mocaaku» coctaBuiaa 50 cm, k 1982 r. — 125 cMm u k
1995 r. nocrurna 170 cM, B TOM 4HCJ€ 3a CYET JHOYIITyOUTENbHBIX PadoT
20 cm (oxomo 10%), 9TO COOTBETCTBYET pacdyeram, CICIaHHBIM IpU 000C-
HOBaHHMHM TPOEKTHBIX PELICHUH MO0 YBEIUUCHHIO rapaHTUPOBAHHBIX IITyOUH
CYJIOBOro xoja. MakcumalnbpHasi CKOPOCTb CHID)KEHHUS YPOBHEH pocturana
7 cm/rop.

3a sror nepuox B paiione 1. IlepBymuno (90 kM oT yctbsa p. YdeI)
«IoCcajKa» HU3KUX MEKEHHbIX ypoBHeH coctaBuna 80 cm. Ilo r.m. bupck
MIPY HAIWYAN OUKINYECKUX KONeOaHMH, CBA3aHHBIX ¢ M3MEHEHNEM BOJHO-
CTH U CTOKa HaHOCOB p. bernoi, «mocaaka» ypoBHeil He 3apUKCHpPOBaHA.

ITo mMepe cMeleHnsl OCHOBHBIX palilOHOB JTOOBIYM OT T. Y BI BHHU3 TIO
TEUCHHIO PEKU «BOJTHAY TIOHMKEHHSI MEKEHHOTO YPOBHA K 1965 T. nmpoasu-
HyJach 10 paiioHa H.I. brarosemencka (70 kM ot Ydbr) u k 1995 roay B
paiion Ileuenkuno (150-i km). CkOpoCTh MepeMeIeH s «BOIHBD) COCTaB-
ns1a 2-3 KM B TOJI.

Briepenn «BOJHBDY TPaHCTPECCHUBHOM 3PO3UH, HETIOCPEICTBEHHO 3a 30-
HOM NOHWXEHHSI yPOBHEH, HAOIIOAAI0Ch HHTCHCHBHOE OTJIOKEHHE HAaHOCOB,
BO3HUKIIHMX B MPOIECCE TPAHCIPECCHBHOM 3pO3MM pycia, 00yCIOBICHHOM
TIPE/IIECTBYIOMEH pa3paboTKOM KapbepoB. DTO MPUBOAMIO K 3HAYUTEIHHO-
MY YBEJIMUYCHHIO 00BEMOB JHOYTITYOUTENBHBIX pabOT 10 pacUnCTKE CYIOBBIX
XOJIOB Ha 9THX Y4acTKax.

B uccnenoBanmm MI'Y Taxke OBUIO OTMEYEHO MOHIDKEHHE 3a paccMar-
pHBaeMBbIii TIEPUO/ MEKEHHBIX YPOBHEH BOJBI HA NPUTOPOAHBIX y9IacTKax peK
VYa u Bepxusas benoii, 00ycnoBieHHOE Kak pa3padOTKOW MECTHBIX PYCIOBBIX
KapbepoB, TaK U PErPECCUBHOM 3pO3MEl pycia BCIEACTBUE MHOTOJIETHEH J10-
6brurt HCM Ha yuacTkax, pacrojioKEHHBIX HIDKE YCThs p. Yol K coxare-
HHIO, TIO paay MPpUYHUH HAYYHBIC UCCIICAO0BAHUA HAa BEPXHUX YYACTKaX PEK HE
ObLIM 3aBepILICHBI U 00JIee JeTAIBHBIN aHAIU3 KIIOCAJKW» YPOBHEH c/ienarth He
TIPEICTABIISIETCS [TOKA BO3MOYKHBIM.

ITo pesynpTaram ucciaemopanuiit MI'Y ObUIM JaHBI pEKOMEHIAINU IO
KaTeTOPHYECKOMY HCKJIIOUCHHIO JOOBIMHBIX paboT Ha Y4YacTKe BHIIIE
1. [TepBymmHO, a Taxke MO OIpaHWYEHHUIO pa3MEpPOB KaphepoB, UX MECTO-
TIOJIOKEHHSI M1 00BEMOB €KETOJHOM JOOBIYM Ha HIKEPACHOIOKEHHOM y4a-
CTKE.

JUIs 4acTUYHON KOMIIEHCALMU «IIOCAJKI» MEKEHHBIX YPOBHEH BOJBI B
1976-1980 TT. BEIIONHEHO TOATAIMHOE MOHMKEHHE OTMETKH IPOEKTHOTO
ypOBHs BojibI 1O T.1. Yha ot -30 cM 70 -70 cM ¢ COOTBETCTBYIOIINM ITOHHU-
JKEHHEM OTMETOK JIHa Cy0BOTO XOZa. DTO IMPHUBEIO K HEOOXOAUMOCTHU yBe-
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JUYEHUST €XETOJHOr0 oOBheMa JHOYTIyOMTENBHBIX paboT Ha ydacTKe IO
4500 TteIc. M°. TloTHAS KOMITEHCALHS «IIOCAJKN», TOCTUIaBIIEH B 3T T'OJIbI
100-120 cm, OblTa HEBO3MOXKHOM M3-332 HEIOCTATOYHOCTU OrOJKEeTHOTO (u-
HAHCHPOBaHHS Y TEXHUYECKUX CPEJICTB.

B cBsi3u ¢ pe3KHM COKpallleHHeM OFO/DKETHOTro (hPMHAHCUPOBAHUS Ha
coZiep’KaHre BOJAHBIX MyTel HaumHast ¢ 1992 r. myTteBble paboThHI Ha p. be-
JIOW OBUTH COKpAILEHbl B HECKOJBKO pa3: 00BbEMBI JHOYIIYOJICHUS YMEHbB-
unmuck ¢ 4200 10 800 Thic. M°, BimpaBieHns — ¢ 450 go 117 teic. M.
B pesynbrare x 1995 r. rapanTHpoBaHHas TTyOWHA CYZOBOTO XOJa CHHU3U-
nack ot 225 mo 180 cm.

B ycnoBusix nponomkaromierocst aeunuTta O10pKeTHOTO (prHAHCHPO-
BaHMA JIs1 BRIPAaBHUBAHMSA ITyOUH M 00ECIICUCHHOCTH MPOEKTHOTO YPOBHSA
ObUTH M3MEHEHBI er0 OTMETKU: mo T.aI. bupck B 2007 r. OHM TOBBIIICHA
ot 0 1o +20 cm, mo r.im. Ya B 2008 r. — monmxkeHs! ot -70 10 -80 cM 0THO-
cutenbHo «0» rpaduKoB.

B cBsI3M ¢ MPOIOIKUTENBHBIM IEPHOJIOM MAJIOBO/IbsI, HAUaBILIETOCs B
2009 r., xorna rayOuHBI Ha IepekaTax CHXamuch a0 145-150 cM, pesko
COKpaTHiach 3arpy3ka He()TEeHaJMBHOrO (JIOTa W MPEKPAlICHO JBHKEHHE
MacCaXUPCKUX CYyJIOB, HAMH OBUIO WHUIMMPOBAHO BBITIOJIHEHUE HAay4YHO-
HCCIIeIOBATENbCKUX paboT Ayt obecriedeHus TabapuToB MyTH € TAPaHTHPO-
BaHHOU TyOmHO# He MeHee 2,0 M Ha ydactke p. benas r. Yoa — n. I'pys-
neBka. Pabdora Opiia BemonHeHa B 2018 r. craMu J1abopaTopuu 3pO3uu
MOYB U pyciioBbIX npoueccoB uM. H.M. MakkaBeeBa MI'Y 1o rockoHTpakry
¢ Pocmoppeudiorom. B oTueTe 0 BBIIOJIHEHHBIX HUCCIEIOBAaHMS M CAEIAH-
HOW Ha uX ocHoBe myoOnukarmu [Typeikus, bepkoBud u np., 2019] npuse-
JICHBI CIIEIYIOIINE OCHOBHBIE PE3yIbTATHI:

1. Ha ywactke ot 1. Y1 no a. ['py3neBku pycio octaercsi HecTa-
OunbHBIM B miaHe. CpenHue CKOPOCTH pa3MbIBa MOWMEHHBIX OEperoB co-
cTaBIAIOT 3-4 M/ron. [IpoaomkaroTes BepTHKaIbHBIE HehopMaliy pycia.

2. 3a nepuox 1994-2017 rr. cpennss riryOrHa pyciia 1O TalbBETy IS
BCEro yuacTka yBenuwuwmiaach Ha 0,2 M, B TOM YHUCJIE€ Ha YYacTKE BBIIIE
¢. Kymraapenkoso (150 kM oT yctbst p. Yda) Ha 0,52 M (2 cM/Tog).

3. CpaBHeHHUE KpUBBIX CBA3M PACXOJOB M ypoBHEH Boasl 3a 1988 un
2015 rr. mo r.m. Yda nokazaso CHIWKEHHE MEKCHHBIX ypoBHe Ha 50 cMm
(2 cm/ron).

4. TlpomomkeHHWe TPaHCTPECCHBHOW 3PO3MM pyClia CO CMEICHHEM
HIKHEH TPaHUITHI 30HKI B paiioH c. [Iutsakoso (176 kM oT ycThs p. Yda).

5. Ha yuactke ot c. IlutsakoBo 1o r. bupcka oTmeuarorcss pa3HOHa-
TIpaBJIeHHbIE pycioBble nedopmanun. B cTBope r.n. bupck MuHMManbHbBIE
YPOBHH OCTaBaJIMCh OTHOCUTEIBHO CTAOMIbHBIMU.
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6. OCHOBHOI MPUYMHOMN HE3aTyXaIOIIETO XapakTepa TPaHCTPECCUBHON
9pO3MH pycna SBISIETCS ASHUIMT PyCI000pa3yroNX HAHOCOB M3-3a MaJlo-
BogHocTH HaBuranuii 2009-2017 rr. u mepexBaTa HAHOCOB BBINIEPACIIONO-
YKCHHBIMH TIPOTSHDKEHHBIMU KapbepPHBIMU Y4aCTKaMHU.

Ha ocnoBanun pexomenmanuit MI'Y pa3paboTaH reHepasibHBIN IIaH
BBINpaBIeHUs pycna p. benoll u cocrasieH miaH ASHCTBUH MO pealn3aluu
pesynbraroB HUP, yrBepxknenusiii Pocmoppeudiorom 1 BriIroyarommii B
ce0st:

1. IMosramHOe NOHMKEHHE OTMETOK IIPOSKTHBIX YPOBHEH BOJBI IO
ornopHomy r.1. Ya ot -80 110 -120 cm, 1o r.11. bupek ot +20 10 0 cm oTHOCH-
TenbHO «0» TpadMKOB Ul TPHBEACHMS MX K HOPMaTHBaM U YBEIMYCHUS
(haxTHYECKNX TITyOHH.

2. IlononHeHNE cOCcTaBa TEXHUIECKOTO (IIoTa ABYMsI 3eMKapaBaHaAMH.

3. VBenuueHue rapaHTUPOBAHHOM TIyOWHBI Cy0Boro Xxoaa ot 190 mo
220 cMm.

B pamkax peanuzanuu nepBoro sTara IjiaHa ACHCTBUN ¢ HaBUrallUU
2021 r. anst BHIpaBHUBAHUS U YBEJIMUEHMs] TIIyOWH Ha ydactke r. Yda —
r. bupck ormerka mpoekTHOro ypoBHs mno r.nm. Yda mnonmwkena ot -80
1o -100 cm. C waBuranuu 2022 r. rapaHTUpOBaHHAas INIyOMHA CY/IOBOTO
xoza Ha y4actke I. Yda — 1. I'pysneska yBeandena ot 190 o 200 cm.

MarnoBo/ibe OCIIEIHNX TPEX HaBHUTALMi M 00OCTPUBIIHMECS B CBSI3U C
9THM TIPOOJIEMBI MOJJIEPKAHUS CYJJOXOIHBIX TIIyOMH BBIHYAWIN HAcC caMo-
CTOSITENIBHO TIPOAOJDKUTH MU3YUEHHE MPOOJIEMbI «ITOCAAKW» YPOBHEH BOJBI
Ha p. benoii. C »Toit menpro ObUT Ha 12 JET IPOMAJICH PsAI JAaHHBIX O MHUHH-
MaJIBHBIX YPOBHSX BOJBI 110 T.11. bupck (puc. 2). X aHann3 mokasan yBenu-
YEeHHUE MPOAOJIKUTEIPHOCTH MaJIOBOJHBIX 1 MHOTOBOAHBIX IIMKJIOB, IIPEPHI-
BaeMBbIX B OTJEIBHBIC TO/IbI IIPOTHBOIIOIOKHBIMHU IIPOLIECCAMH.

AHanu3 TOCTPOCHHBIX Tpa(ruKoB 00ECIIEUCHHOCTH MPOEKTHBIX YpPOB-
Hell Boxbl 1o r.a1. Yda u r.m. bupck HapacrarouM utorom ¢ 1967 r. no
HacTosiee BpeMs (puc. 3) mokasani, 4yTo Ha (JOHE MUKIHYCCKUX KOJICOaHMI
BEIMYMH H3MEHEHHMS BOJHOCTH HABUTAIIMH TPOCIEKHUBAIOTCA OTYETIIHBO
BBIPa)KCHHBIE TCHICHIIHU.

ITo r.n. Ya ormeuaercst ycuiuBIIasicss B oclieiHNe 12 MajIoBOJHBIX
JIeT TeHJCHLMS CHIKEHUsI 00eCIICUeHHOCTH IPOEKTHBIX YPOBHEH, 4TO CBHU-
JIETEILCTBYET O TPOJOJDKEHHH «IIOCAIKM» HHU3KHX MEXEHHBIX YpPOBHEH
Boel. Ilo r.m. Ya 3a npomeamme 56 et o0ecrieueHHOCTh OTMETKH yPOB-
Ha -80 cM cHusmiack ¢ 94 no 78,3 %. 3a mocaemaue 12 met obecrieueH-
HOCTb OTMETKH ypoBHs -100 cm 1o /11 Ya causmnace ¢ 92 o 87,19 %.
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Puc. 3. /lunamuka 00€CIIe4eHHOCTH YPOBHEH BOJBI

ITo r.m. Bupck 3a nporeamue 56 et 00eCleYeHHOCTh OTMETKH YPOB-
Hs +20 cm BHavaze g0 2003 r. noesicuiack ¢ 84,9 % no 87 %, a 3aTeM CHU-
suiack 10 80,3 %. OOecneueHHOCTh OTMETKH PEKOMEHIOBAHHOTO MPOEKT-
Horo ypoBHs 0 cM B nepuop 1o 2009 r. yBemuumnacs ¢ 93,5 no 96,7 %, a
3aTeM CHU3uIach 10 91,96%.

VYuuThIBast 3T0 00CTOATENBCTBO, ObUI IOCTPOSH COBMEIIEHHBIHN Irpaduk
HaWHU3IINX HABUTalMOHHBIX ypoBHEH 1o r.m. Yda u r.n. bupck 3a nepuoa
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1967-2022 tT. M WHTETpajdbHAsA KPHUBas Pa3HOCTHBIX MUHHMAIBHBIX YPOB-
Hell (puc. 4).

ITockosbKy «Iocaznka» ypoBHEH BOABL IO I.II. bUpCk OTCyTCTBOBaNA,
JAaHHAas KPHBasi OTPakaeT «IOCAAKy» YPOBHEH 1o r.im. Yda 3a paccMaTpu-
BaeMbIl TeproA. AHAJIN3 TPeHa 3TOW 3aBUCHUMOCTH MOKAa3bIBAET, YTO CTa-
OwnM3anys HaMHU3IINX YPOBHEH BOAbI 1Mo T.11. Yda, BeisiBieHHas B 2010 r.,
HOCHJIa BpPEMEHHBIN XapakTep. 3a MasioBoaHbIi nepuoa 2011-2022 rr. «mo-
cajika» YpoBHe#l oTHocutenbHO T.1. bupck coctaBmma 11 cm (1 cm/ron).
CHikeHne 00ecieYeHHOCTH ITPOEKTHOTO YPOBHS 110 T.11. brupck Ha Benmuuu-
Hy okon0 10 cM coOTBETCTBYET TeHAEeHIUY, BbIsBIeHHON MI'Y [TypbikuH,
bepkoBuu u ap., 2019]. B sToM ciiydae «mocaaka» HHU3MIMX MEKEHHBIX
ypoBHE# 1o T.11. Y(ha 3a paccMaTpuBaeMbIid eproj cocTaBisieT 20 cM, 9To
TaK)X€ COOTBETCTBYET AaHHbIM MI'Y.

BrinonHeHHbII pacyeT 00ecrieueHHOCTH YPOBHEH BOJIbI IO T.. Yda u
r.m. bupck 3a nmepuon 25 et (1998-2022 rr.) mokasai, 4To 00eCreueHHOCTh
pekomennoBaHHOH MI'Y OTMETKH MPOEKTHOTO ypoBHs 1o .. Yda 120 cm
3a nocaenuue 4 rona cauzmiack ot 90 no 86,62% u TpedyeT BHECEHUS U3-
MeHeHu# B IlmaH neicTBuil Mo peanu3alvy pe3yjbTaTOB HCCIIEAOBAaHUN
MI'VY.
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Puc. 4. OTHOCUTENBHAS «IOCAKa» YPOBHEH BOABL

AHaJn3 IJIAaHOB PYCIIOBBIX ChEMOK yuacTka I. ¥Yda-r. bupck 3a 2019-
2022 rT. TmOKa3aj, 4TO Ha BCEX IepeKarax HaOJogaeTcsi pa3MbIB pycia B
IpaHMIax CyAO0BOTO X0J1a, HEOOJBIINE OTI0KEHHSI HAHOCOB BBISBIISIOTCS 3a
€ro mpeenaMy U He TpeOyIOT JHOYTITYOJIeHUs NPH CYIIECTBYIONIUX TapaH-
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THPOBAaHHBIX TabapuTax MyTH. 30Ha TPAHCTPECCHBHOM 3PO3HWU pycCia CMe-
CTHJIaCh BHHU3 IO Te4eHWIo mo cpaBHeHuio ¢ 2018 r. eme Ha 40 KM
1o T. bupck (puc. 5).

OCHOBHOM MPUYHMHOI 3TOTO sABNIsIeTCsS oTMeueHHoe MI'Y coxpaHeHue
U yBEJIHUCHHE JehHINTa PyCI000pa3yoNX HAHOCOB. B CBOO ouepes, OH
OOBSICHIETCS TIEPEXBaTOM HAHOCOB Ha BBINICICKAIINX MPUTOPOIHBIX yda-
cTKax pek Y (sl u BepxHel benoi, CompoBOKIA0NMMCS BpE3aHUEM pycia,
00pa3oBaHNEM OTMOCTKH U, KaK CJICIICTBHE, MOBBINICHHEM €r0 YCTONYHBO-
CTH.

JlomomHUTETHHEIM (haKTOPOM yBETHUCHUS Te(UINTa PYCI000pasyro-
IIUMX HAaHOCOB fABJIIETCS HU3Kas BOJHOCTh HaBUrauui, HauuHas ¢ 2009 r.,
KOTJIla MaKCHMaJbHBIC PAcXOIbl BOJABI TIOJIOBOIBS OBUTH HIDKE HIDKHETO
npenena pycaodopMUpYIOMEX pacxogoB 4400 M’/c, ONpeeNeHHOro Hc-
cienoBaHusAMU U pacueramMu MI'Y.

Puc. 5. TIponBrxeHne 30HbI TPAHCTPECCUBHOM APO3UU pyciia

B MeHbIIel CTENEHM COKpAIIEHWIO Pacxo/a HAHOCOB CHOCOOCTBYET
yBeNM4eHHe Ha pekax Yde u bemoii B uepre r. Y5 KomudecTBa U pazMe-
poB moiiMeHHBIX Kaphepos I1I'C, nMEOmMUX THAPABINYECKYIO CBS3b C OC-
HOBHEIM pycioMm (18 xappepoB). [lommMo mepexBaTa B HOJOBOABE YACTH
B3BCHICHHBIX HAHOCOB 3TH 60KOBLIC C€MKOCTH pYyCJia, BBIIIOJHAA POJIb TUI-
POaKKyMYyJISITOPOB, CIII&XKUBAIOT KoJieOaHUsl ypOBHEH BOJIBI.
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BruiBoAbBI

1. IIponomkenne He3aTyxaromel TPaHCTPECCHBHON APO3UH pycia Ha
yuactke Yda — bupck o0ycnaBniBaeT akKTUBH3ALHUIO MPOIIECCa «ITOCATKI
ypOBHEi 110 /11 Y ha 1 HAYaJl0 «IOCaaIKm» YpOBHEH 10 /11 bupck.

2. Coxpanenue aeduiuTa pycaooOpasyronix HAHOCOB M TPaHCIPEC-
CHUBHOH 3pO3UH pyclia CIOCOOCTBYET COKPAIICHHIO OOBEMOB JTHOYTIYOH-
TENBHBIX padoT Ha yyacTke Yda — bupck.

3. 3amper Ha pa3paboTKy pycioBbIX kaprepoB HCM momxkeH OBITH
pactipocTpaHeH Ha y9acTok p. benas IlepBymuno — brupck.

4. Ipu obmem oobpeMe 100buM U3 pycia p. benas ammoBus 6oee 100
MIIH. M’ ¥ TOJIOBOM CTOKE PycIO(GOpPMHpYIOIMX HaHOCOB 300-370 Thic. T
JUIL BOCCTAHOBJICHHMSI IIEPBOHAYAIBHBIX MapaMeTpOB pycila HOTpeOdyercs
HECKOJIBKO COT JIET.

Hpennoxkenus

1. IIpo1oKUTHE MOHUTOPUHT PYCIOBBIX MPOIECCOB Ha ydacTke p. be-
qoii T. Ya — 1. ropTromm.

2. Buectu B Ilnan geiictBuil no peanusanuu pesynsratoB HUP usme-
HEHHUS B YaCTH MOHIKEHUS! OTMETKH IIPOEKTHOTO YPOBHS BOJBI O T.1. Yda
10 -130 cM oTHOCHTENBHO «0» TpaduKa M KOPPEKTUPOBKH OOBEMOB JHOYT-
TyOUTEIBHBIX padoT.
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1 2
I'JL. T'naakos', B.M. KaTosiukos
1 o
T'ocyoapcmeennulii yHugepcumem MopcKo20 u peuHozo ¢hioma umenu ao-
2 o M
mupana C.O. Maxaposa, “I ocyoapcmeenuviii 2u0pOI02ULECKUL UHCIUMYM

I'njPOMOP®OJIOI'MYECKOE OBOCHOBAHUE
CYJO0XOACTBA B HU’KHEM BbE®E HUKEI'OPO/JCKOT'O
I'NAPOY3JIA HA PEKE BOJITE

JIuHeiiHbIe TPEeHAbI UIBMECHCHUSI MUHUMAJILHBIX PACX0/10B U ypOBHeﬁ BOJbI

AHani3 JaHHBIX MHOTOJIETHHX HAOJIIOAEHUH 32 PEYHBIM CTOKOM Boi-
I'" B HIKHeM Obee Hmkeropoackoro rupoysna mokasai, 9To B TEUECHHE
BCETO MEPHO/ia IKCIUTyaTalluy THAPOY3/1a UMEET MECTO YCTOHUMBOE yBENH-
YEHHUE MAKCHMAJIbHBIX, CPEIHUX ¥ MUHHMMAIbHBIX 3HAYEHUI pacxoioB BO-
JIbl B HABUTAI[MOHHBIE TIEPHOJbI BPEMEHU: MHUHUMAJIBHBIA PacXo]] BOABI 3a
9TO BpeMs B HIDKHEM Obed)e yBEIMYMICS, B CPEJHEM, Ha BEJIMYMHY OKOJIO
230 m’/c. POCT MMHHMANBHBIX PACXOJ0B BOABI B HIKHEM Obe(e 0T4ACTH
KOMITEHCHPYET MTPOUCXO/IsIIee TOHKEHHUE OTMETOK CBOOOTHOI ITOBEpXHO-
CTH.

Ha puc. 1 nmpuBeseHb! COBMEIICHHBIE XPOHOJIOTHYECKUE TPAUKH MH-
HUMAJIbHBIX HAaBUTAIIMOHHBIX YPOBHEH BOIBI Ha THAPOIOTHYECKHX IOCTaX
p. Bonrn (Boxp. Uebokcapckoe) — Hwkanit 6sed I'DC, 1. IN'opogern, r. ba-
naxHa, . CopmoBo, . Hmxuanit HoBropoz 3a nepuon 1957-2022 rofpr.

Ha rugponormueckux mocrax Hwxkauit 6sed I'DC, 1. T'opomer u T.
banaxHa OTYETIMBO MPOCIIEKUBACTCSI TPEH, HA TIOHMKCHIE MHUHUMAIBHBIX
YPOBHE#l BOJbI 3a Bech Iepuoj HabmroneHui. Ha HikepacnoiokeHHOM
yuactke B paiioHe CopmoBo u Humkuaero HoBropoa moHmKeHUs CpeHUX U
MHHUMAJIbHBIX YPOBHEH BOJBI 1O JAHHBIM HAOJIOACHUN B CPEJHEMHOIO-
JIETHEM paspese He HaOogaercsi. MUHUMabHbIE HAaBUTAlIMOHHBIE YPOBHU
B HIDKHEM Obede ruapoy3ia UMEIOT YCTOHYMBBIA TPEH]] Ha MOHIKEHUE CO
CpeIHel HHTeHCUBHOCTHIO 1,7-1,8 cMm/rox.

© I'mankos I'.J1., Karonukos B.M., 2023
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Puc. 1. XpoHonormyeckue rpadMKi MUHUMAIBHBIX YPOBHEH BOIBI 32 IEPHOT
HaBHTanuu Ha p. Bonre (Baxp. Yebokcapckoe) — Hikunit 66ed ['DC, 1. ['opoger,
r. banaxua, r. CopmoBo, r. Hiwkuuit HoBropoa 3a nepuoa 1957-2022 r.

CopocHbIe pacxoabl, CKOPOCTH TeUeHHUsI H YPOBHH BOIBI
B HU:KHEM Obede

Kunemarndeckas CTpPyKTypa HNOTOKAa M JMHAMHKa MOPQOIOrHYECKHX
H3MeHeHH B HIKHeM Obede ruapoysna [['pumanun, 1979; babunbckuii u
Ip., 2013; I'magkoB u ngp., 2023] B yCnoBHAX HEAECTHHOTO M CYTOYHOTO pe-
TYJIMPOBAaHUS PEYHOI'O CTOKA MPEACTABISIIOT COOOW CIIOKHYIO KapTHHY.
B HikHeM Obede OTCYTCTBYET OJHO3HAYHASI CBSI3b MEXIY pacxoiaMH H
YPOBHAMU BO/IbI. HpI/I MMPOXOKACHUHN BOJIHBI IOITYCKa HACTYIIJICHUE MaKCH-
MYMOB CKOPOCTH TE€UYEHUsI BOJBI, pacXoja BOABI U YPOBHS BOJbI HE COBIIA-
JIafoT 10 BpeMeHHU. BojHa nmomycka pacmiiacTeIBaeTCsl 10 Mepe pacrpocTpa-
HEHHsI OT CTBOpA TMAPOY3Jia BHU3 MO TEYEHUIO peku. [Ipu 3ToM BennunHa
TIOITyCKOBOTO Pacxojia BOJBI M BHICOTA BOJIHBI TIOIYyCKA I10 IJIMHE PEKH
YMEHBIIAIOTCSL.

PerynupoBanue croka p. Bonrm coopyxenusimu Hmkeropoackoro
THpPOY3/1a OCYIIECTBISIETCSI B COOTBETCTBHH ¢ JeiicTBytomumu «IIpaBua-
MH ...» B HHTEpecax pa3lNdYHBIX BOAOMOJB30BaTenei. [ TTaBHBIMU M3 HUX
ABJISIFOTCSI SHEPreTUKA, BOJHBIM TPaHCIOPT, BOJOCHA0KEHHE U PbIOHOE XO-
3s1iicTBO. PhIOMHCKOE U ['OpbKOBCKOE BOAOXPAHUIIHINA HUCIOJB3YIOTCS TaK-
XKe U yMEHBIICHUsI MAaKCUMAaJIbHBIX COPOCHBIX PacXoJ0B BOJBI B HIKHHE
Obe(Bl THAPOY3IIOB NP MPOXOKACHUN BBICOKUX TMOJOBOAMH, VIS TOAIEP-
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KaHWS B HAJISKAIEM CAaHUTapPHOM COCTOSHHU HIDKHEro Obeda ruapoysna
I'oppKOBCKOTO BOIOXpaHWININA, a TAKXKE IS HYKI CEbCKOTO X03sicTBa U
JUISL CO3/IaHMS 30H OT/IbIXA.

Bl u3yueH xapakTep CBSI3M MEXKIY PacxoJaMU U YPOBHSAMHU BOJBI B
HIDKHeM Obede Hrkeroponckoro rufipoysia o AaHHBIM T0YaCOBBIX H3Me-
peHuii pacxoJ0B U ypoBHeH Boasl B HaBuramuio 2021 r. B nepuon BeceHHe-
IO NaBO/IKa OJJTHO3HAYHASI CBSI3b MEXK/IY PAacX0JaMHU M YPOBHSMH OTCYTCTBY-
eT, a pa3dpoc ToueKk Ha rpaduke CBSI3M OKa3bIBAETCS OTHOCHTENHHO He-
OoJibIIMM. BimsiHMS CyTOYHOTO peTyIMpOBaHUs CTOKA B 3TOT ITEPUOJ HET.

JUist neTanbHOTO M3YYeHUs XapakTepa COPOCHBIX pacXoioB B TEUCHUU
HaBUTallMM BHIOPAaHBI 1Ba HENENBHBIX MEPHO/AA, OTHOCAIIMXCS K JIETHE-
ocenHeil mexxern — ¢ 02.08 mo 08.08 n ocenne-3umHueil mexenn — ¢ 27.09
mo 03.10.2021. B MexeHHBIH mepuox (puc. 2) B pe3yibTaTe BIMSIHUS He-
JEIBHOTO U CYyTOYHOTO PEryJHUpOBaHHs CTOKA BOJbI HEOJHO3HAYHOCTD CBS-
31 MEXJly PacXoJaMU U YPOBHSIMU BOABI yCHJINBACTCSL.

AHaJIM3 CKOPOCTHOTO PEeKMMa MOTOKa B HIKHeM Obede Hrmkeropoa-
CKOTO THIpPOY3Ja BBIMOJIHEH MO0 MaTepuajaM HaTypHBIX HAOJIOJCHUI 3a
pacxogaMu U YPOBHAMU BOJbI 1O JaHHBIM IMOYaCOBBIX H3MepeHMI>lI. I1o aTum
JaHHBIM 6])IJ'II/I paccuuTalbl CPECAHUC T10 KUBOMY CCUCHHIO CKOPOCTU TEUEC-
HUSI BOJBI B CTBOpE rHapoJiorndeckoro rnocra ['opoxen. Ilomyuennsie pe-
3yJIBTaThI ITOKA3BIBAIOT, YTO B BEPXHEH YacTH CYJOXOIHOTO y4acTKa, B Ipa-
HUNAX Cc(GOPMHUPOBABLICHCS BOPOHKM pa3MbIBa, B OOJBLIOM JHana3oHe
COPOCHBIX PacxXo0JI0B BOABI HAOJIOAAIOTCS OTHOCHTENBHO HEOOJBIINE CKO-
pocTH TedeHHs1 BoAsl. Ha 3ToM ydacTke BO3MOXKEH OTpaHMUYCHHBINH TpaHC-
IIOPT HAHOCOB B MOMEHTHI TPOXO’KACHHS IOILYCKOB BOJIBI.
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Puc. 2. I'paduk cBsi3u pacxomoB U ypoBHeH Bo/ibI B HIbKHeM Obede Hinkeropoackoro
THIpOYy3Ja O JaHHBIM [10YacOBbIX U3MepeHuil 3a nepuoasl ¢ 02.08- 08.08.2021 r.
(Ocp.cyr.= 1183,6 M/ Zep. eyr,= 66,8 M BC) 1 27.09-03.10.2021 r.

(Ocp. eyr. = 1067,5 /¢ 11 Zepy ¢yr. = 66,6 M BC)
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Ha puc. 3 npuseneHsl rpaduki U3MEHEHUSI CPETHHUX IO KHBOMY Ce-
YEHHUIO CKOPOCTEil TeYeHHs! BOAbI B CTBOPE THAPOJIOTHYECKOro mocta ['opo-
Jiell B 3aBHCUMOCTH OT YPOBHSI B HW)KHEM Obede TUapoysia Ui IByXHe-
JACIIBHBIX MEPUOAO0B, OTHOCAIIUXCA, COOTBETCTBECHHO, K JIETHE-OCCHHEHN Me-
skern — ¢ 02.08 o 08.08 u ocenne-3umHel MexxeHn — ¢ 27.09 o 03.10.2021.

MuHuManbHOE 3HAYCHHE CKOPOCTU TCUCHUS BOIBI B KHBOM CCUCHHH
(okoso 0,3 M/c) oTBeyaeT MOMEHTY OKOHYAHHs COPOCHOTO IMOIYyCKa BOJIBI
Ha TUAPOY3JIC.
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Puc. 3. CkopocTu TeueHus BOJbI B CTBOPE THAPOJIOrHUecKoro nocra ['opoaen
0 JIAHHBIM MTOYACOBBIX M3MEPEHUH B HIKHEM Obede Hrkeropoackoro ruapoysina
3a nepuoasl ¢ 02.08- 08.08.2021 r. m 27.09-03.10.2021.

Jlanee, HeCMOTpsI Ha NPOAOIDKAIOIIEECs MOHIKEHNE YPOBHEH BOJBI B
CTBOpE TIOCTa, CKOPOCTH TEUCHUS HAUYWHACT BO3PACTaTh C HEOOINBIION WH-
TEHCHB-HOCTBIO TIPH MUHHMAaJIHHOM COPOCHOM PacXoie BOABI M TOCTUTACT
3ragenns 0,35 M/c B MOMEHT HACTYIUICHHUS CaMOTO HHU3KOTO YPOBHS BOJBI
Ha ruapocTBope. C 3TOro MOMEHTa HAaYMHAETCS HOBBIM COPOCHOM MOITyCcK
BOJBI 1 CKOPOCTh T€USHHS BOABI HMHTEHCHBHO BO3PACTAaET IO CBOETO MaKCH-
MaipHOTO 3HaueHus (okoio 0,8 m/c). CBoero MakcuMyma cOpOCHOM pacxon
BOJIBI JIOCTUTAET HECKOJIBKO MO3KE MO BPEMEHH (CM. pHcC.2).

I'napaBnuueckne pacueTsl CKOPOCTHOTO PEXKUMA TIOTOKA 10 JUTMHE PEKU
MOKa3aJM, 4YTO B BEpXHEH 4acTH ydacTka oT I. ['opoaua u a0 ctBopa 866 km
0 CYyIOBOMY XOJy, PacroJIO)KEHHOI'O MPUMEPHO HocpeauHe mexay ['opon-
oM u banaxHol, HaOMoqaeTCsT OOIIUI TPSH] HA YBEIMYCHUE CPEITHEH CKO-
poctu TedeHus Bojbl. B cpenHelt yactu yyacTka B anana3oHe cOpOCHBIX pac-
xomoB ot 800 mo 1500 Mc CKOpOCTH TEYEHHUS BOJABI HE3HAUUTEIILHO Bapbu-
PYIOT OTHOCHTENBHO cpennero 3HadeHus 0,8 m/c. B HkHel 9acTu ydacTka

30



Ha CKOPOCTHOH PEXHMM PEKH HAauMHAeT OKa3bIBaTh BIMSHHE MoArop or Ye-
6okcapckoro Bogoxpanuwmuma. OOuwiA X014 U3MEHEHUSI CKOPOCTEH TedeHHS
0 JUTHHE PUOOpETaeT TPEH 1 Ha MOHKEHUE.

OHeHKa BJIMSAHUA TIPOCKTUPYEMOI'O0 CyAOXOAHOT'O KaHajla B HWKXHEM
Obede ruapoy3iia Ha THAPABIMKY [TOTOKA IOKa3ala, 4To [0 Mepe yBellnue-
HUsI COPOCHOTO pacxosa BOJbI B HI)KHEM Obede rHIpoy3ina CKOpOCTh Tede-
HUS BOJIBI Ha CYJOBOM XOJy BBIPaBHUBACTCS 1O JUIMHE ydacTka. [Ipu aTom
Ha OTJACIbHBIX MepeKaTax, PacloIOKEHHBIX BhIIC T. bagaxHbl, BRIOIHEH-
HBIC PAacyeThl CBHUJIC-TEIBCTBYIOT O BO3MOXKHOM YBEIIMYCHUU CKOPOCTH Te-
YeHHs Ha CYIOBOM XOMY ITOCJIC BBITOJNHCHHS THOYTIIYOUTEIHFHBIX PadoT.
Hauboiree cHITbHO 3TO CTAHOBUTCS 3aMETHBIM B BEPXHEH YacTH CYIOXOIHO-
r0 yJacTKa IpW OTHOCHTEIBEHO MaJbIX pacxolaxX BOJBI, T.€. KOT/Ia CHIKe-
HUE YPOBHS BOJBI B pe3yJIbTaTe pa3pabOTKH AHOYTITyOMTENBHON MpOope3n
MposBJIsieTcs B OONbIIel creneHu. B BepxHell 9acTi Cy10X0JHOTO ydacTKa
TPAaHCHOPT TPYHTOB IecyaHoil ¢pakuuu OyaeT UMETh MECTO B IOJOCE CY-
JOXOJHOM MpOpe3n H 3a €e KPOMKaMH BO BCEM JHAaNa30He U3MEHEHHs pac-
XO0I0B BOJbI.

Ha puc. 4 anst wmrocTpalii CKOPOCTHOT'O PeXXrUMa MOTOKa B CTBOpE
HIOCTa ITPUBE/ICHBI XPOHOJIOTHYECKHE TpaduK N3MEHEHHs PacX0l0B U YPOB-
Hell BOJBI U TpadK M3MEHCHUsS CPEIHEH MO KHBOMY CCUCHHIO CKOPOCTH
TEYCHUS BOJBI 32 MEKCHHO-OCCHHHI MEPUO]T HABUTAIIUH, TOCTPOCHHEIC IO
JTAHHBIM TIOYaCOBBIX M3MEPEHUI PacXoJ0B M ypOBHEW BOABI. Tam ke Jo-
MTOTHUTEIBHO TOKA3aH TakXkKe TpadUK M3MCHEHUS BEeIHMYUHBI HEpa3MbBIBAIO-
mieii ckopoctu (o B.H. T'orwaposy [1938]).

[Tomy4yeHHBIE pe3yNbTaThl TOKA3BIBAIOT, YTO CKOPOCTH TEUEHHUS, TIpe-
BBIINIAIOIINE KPUTHUYECKHIE 3HAYCHHS HAOMIOAIOTCSA WCKIIOUYUTENFHO B MO-
MEHTHI MOITyCKOB BOABI. IIprdyeM B meproj; OceHHEW MeXEeHH YHUCIIO TIOIyC-
KOB BOJBI B HEJICTIO COKPAIIAETCsI, YTO MPUBOIUT K CHIDKCHHIO OOIIeH WH-
TEHCUBHOCTHU TPAHCIIOPTa HAHOCOB HA y4acTKe.

YK/10HBI CBOOOAHOI MOBEPXHOCTH

ITo nnuHe ywacTtka Mexay moctamu l'opozen, bamaxna, CopMoBO u
Hwxuuit HoBropon nagenue ypoBHEH BOJBI paclpeaensieTcsi HepaBHOMED-
HO (puc. 5).
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Puc. 5. CoBMelIeHHbIE XPOHOJIOTHYECKHE Tpa)UKH H3MEHEHHS CPEHECY TOUHBIX
3HAUeHUIT COPOCHBIX PacXo/I0B BOABI B HIKHEM Obede Hinkeropozckoro ruapoysna

U CPeTHUX 3HA4YEHHMil YKIOHOB CBOOOIHOI MOBEPXHOCTH Ha y4acTKax:
I'oponen-banaxna, banaxua-Copmoso u CopmoBo-Hmwxumit HoBropon
B Teuenue Hapuranuu 2018 r.
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Bonee BbICOKHME 3HAUEHHS YKIOHOB CBOOOAHON MOBEPXHOCTH HAOIIO-
JIAI0TCSl B BEPXHEHN YacTH ydacTKa, Ha ydacTke oT I. ['opoaua go r. banax-
Hbl. Ha yuactke bamaxna-CopmMoBo majgeHue cBoOOJHOI MOBEPXHOCTH B
MEKECHHBIN nepuoa CTaHOBUTCA MCHBIIEC, YEM Ha BBIIICPACIOJIIOKCHHOM
yuactke. Ha ygactke ot CopmoBo mo Hwxknero Hosropoma, Bciencrsue
BIMSHUS 1Tojnopa oT YeOoKcapCcKoro BOJIOXpaHUIININA, YKIOHEI CBOOOJHOM
MIOBEPXHOCTU CTAHOBSTCA 3HAUUTEILHO MEHBIIE, YeM Ha BBIIIEPacIOo-
JKEHHBIX Y4acTKax peKu.

B mepuox mpoxoxIeHHss BECEHHETO IOJIOBOABS YKIIOHBI CBOOOHOM
MTOBEPXHOCTH BBIPABHUBAIOTCSI HA BCEM INPOTSHKEHUH CBOOOTHOTO y4acTKa
pexu Bonru B HmxHeM Obede Hurkeropoackoro rupoysia, U COCTABIISIOT
B cpeaneM, 0,025-0,05%o. [To Mepe yMeHbIIEeHNSsT COPOCHBIX PacX0/10B BOJIBI
IIpU TIepexoje K JETHEH MEKCHHM 3Ta KapTHHA MEHSCTCS. 3HauMTeNbHAas
YacTh MaJeHUSI CBOOOAHON MOBEPXHOCTH BOJBI COCPEAOTAYNBACTCS HA y4a-
ctke oT ['oponna o banaxHel, re cpenHre yKIOHBI CBOOOIHOM MTOBEPXHO-
CTH JI0 CaMOT0 OKOHYaHMs HAaBUTallUU yCTaHABJIMBAIOTCS PAaBHBIMHU B Cpell-
HeM 0k0710 0,075 %o.

Huxe mo tedenuto pexku Ha ydactke oT bamaxusl 1o CopMOBO BemH-
YyHA MaJeHUs CBOOOJHOWM MOBEPXHOCTH YMEHBIIAETCS; CPEIHHE YKIIOHBI
coctaBisAoT okoso 0,05 %o.. B caMoM HIDKHEM KOHIIE pacCcMaTpUBAEMOTO
cynoxoanoro ydactka oT CopmoBo 10 Hwmxnero HoBropoma ykioHbI
YMEHBIIAIOTCS ellle B OONBIIEH CTEINEHH W COCTaBIIIOT MPU MalbIx cOpoc-
HBIX pacxojax Boabl BenmunHy mopsiaka 0,02-0,025 %o. DTu pesymnbrars
SIBILSIFOTCS. NIPUHINIHAINGHO BAXKHBIMHU, T.K. OTPaKaroT TOT (PaKT, 4TO IO
JUIMHE CYZOXOJHOM IpOpe3d CBEpXy BHU3 IO TEUECHHUIO PEKH CTEIICHH €e
BIMSHUSI Ha TUAPABIMKY MOTOKA OyneT ymeHeiaTees. [Ipu aTom Hanboss-
LIyI0 BETMYUHY HOHIKEHUS! YPOBHS BOJBI IIOCIIE Pa3pabOTKH IPOPE3H CIie-
JyeT OKHJaTh B BEPXHEH YacTH y4acTKa, BbIIe T. bamaxHsl.

HaobopoT, HaumeHblIlee BIUSAHNE HA TIOJ0XKEHNE YPOBHEH BOJBI B pe-
3yJIbTATe MPOBEIACHUS THOYTITyOUTECNBHBIX pabOT OyaeT MMETh MECTO B
HIDKHEH 4acTy mpope3r Ha MepeKarax, paclojJoXKEeHHBIX B 30HE IEPEMEHHO-
ro noanopa ot YeGoKkcapcKoro BOIOXpaHMIINIIA.

Jedopmanuu pycia peku B HUkHeM Obede rugpoysiia

Oco0eHHOCTH THAPABINKH ITOTOKa OOYCIIOBIMBAIOT CIOXHBIA Xapak-
Tep PYyCIOBBIX IepeOpPMUPOBaHU B HIKHUX Obedax ruapoysnos. Hapsmy
¢ (OHOBBIMH 3PO3MOHHBIMH TIPOIIECCAMH, ITPOUCXOAIIMMH HIDKE CTBOPA
THApPOY31a, IPH MPOXO0XKICHUHN BOJIHBI TIOMyCKa B pyclle peKku ¢ aehopMu-
PYEMBIM JTHOM HaOIIOJAETCsl TPAHCIIOPT JOHHBIX HAHOCOB B BUAE AOHHBIX
TIPSR ¥ MPOUCXOAT 3HaKONepeMeHHbIe aedopmarun aHa u 6eperos. IIpo-
THO3 PYCJIOBBIX NepeOpMUPOBAHUM B JAaHHBIX YCIOBHAX U OLEHKA yCTOM-
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YUBOCTH IHOYTITyOUTEIBHBIX MpPOpE3eH MPEACTaBIAIOT COOOH CIOXKHYIO
3ajadqy.

AHanu3 u3MEHeHUs] eMKOCTH pycia p. Bonru B HibkHeM Obede Huxe-
TOPOJICKOT0 THIPOY3Jia 3a MEPUOJ ero IKCIUTyaTallud, BBISBUI 3HAUUTEIb-
HOE yBEJIHUCHHE 00beMa pyclia peKH — Ha BeJTHUUHY, Hopsiaka 40,6 MITH. M,
YTO CTaJO NPUYMHOM OJHOHANPABICHHOTO HEOOPATHMOTO CHIKECHUS YPOB-
HEH BOJBI HAa yYacTKE PEKU, PACIIOJIOKEHHOM BBIIIE TPAHUIIBI 30HBI BHIKIIH-
HUBaHU Io10pa oT YeOoKcapcKoro BOJOXPaHMIININA.

VIHTEHCHBHOCTh M3MEHEHHS €MKOCTH pyciia IIPH 3TOM HMEET achM-
METPUYHBIA Xapaktep U B epuox ¢ 1988 r. mo 2004 r. mocturia HanbOIb-
el BeJIMYUHbL, paBHOM 1488 ThIC. M3/rozl. HaumeHnsbiiee 3Ha4eHe HHTEH-
cuBHOCTH — 101 TBIC. M>/TOX — HAGMIOAANOCH 3a nepuon 1977-1988 rr. B
nepuox ¢ 2004 mo 2017 1. eMKOCTB pycia B HIXKHEM Obede THApOoy3Ia Bo3-
pacTana B cpeHeM Ha 490 ThIC. M>/TOI, He MMesi TeHICHIIHH K 3aTyXaHHIO.

Ha nepedopmupoBanus pycna p. Bonru B rpanunax paccMarpuBaeMo-
rO y4acTKa OKa3bIBalOT BIIMSIHUE HECKOJIBKO (DaKTOPOB, OCHOBHBIMH M3 KO-
TOPBIX SIBJISIOTCS:

- BIUSIHME PACIOJIOXKEHHOM BhIlIe 1o TedeHuto Hukeroponckoit '9C;

- BIMsIHME TOOBIYM HEPYAHBIX CTPOUTENbHBIX MaTepuanoB (HCM);

- BIMSHUE JHOYTITyOUTENBHBIX PadoT.

Bmusaune Huxeroponckoir I'DOC Ha m3aMeHEHHE €MKOCTH pycia PeKH
3aKJIIOYAIOTCSl B YBEJIMUYCHUH TPAHCIOPTHPYIOMIEH CIIOCOOHOCTH ITOTOKA
HIDKE CTBOpA THJIPOY3Ja BCIEACTBHUE MEpEXBaTa CTOKAa HAHOCOB BhINIEpac-
MOJIOKEHHBIM BOJIOXpaHWINIIEM. B HIbkHEM Obe(e MOTOK HAaUWHAET TO-
TIOJHATH Ae(HUIUT TPAHCIIOPTa HAHOCOB B PE3yJIbTaTe pa3MbIBa JHA U Oepe-
TOB U MOIIYTHOTO BPE3aHUsl pyclia B aJIIIOBUAJIbHBIC OTI0KEHHU. CTOK BOABI
IPU 3TOM UMEET PE3KO BBIPAKCHHBIN HEyCTAHOBUBIIHMICS XapaKTep 3a CUeT
MOITYCKHOTO pexumMa padots I'IC.

Anamm3 oobeMoB 100b1uu HCM B HinkHeM Obede Hwmxeropoackoro
THIIPOY3Jia MoKa3all, YTo 3a MEPUOJl aKTUBHOW pa3paboTku Kapbepos (1977-
2004 rr.) Ha yyactke ot T. ['opoana go r. Huxaero HoBropoaa Ha mecrto-
POXIICHHSX, PACIIOJIOKEHHBIX B PYCJIOBOH YacTH p. Bonru 6bu10 M3BIEUeHO
9,1 MIH. M’ TPYHTa, 4TO COCTaBNAET 36,6 % OT 00IIEro H3MeHeH s 00ObeMa
pycna p. Boiru Ha naHHOM y4actke. C y4eTOM TOTO, YTO OCHOBHBIE 00be-
MBI JOOBIMM OBIIM COCPEJOTOYEHBI B CPEIHEH M HI)KHEH 4JacTsAX ydacTka,
CHI)KECHHUE YPOBHS BOJBI p. Bonru 3a cuer kaphepHbIX pa3pabOTOK COCTABH-
7o oxono 13 ¢M B ctBOpe T.11. Banaxma mpu pacxoae Bomsl 1100 M/c, miu
10 % ot o0mieli mocagKu ypOBHS BOJBI IPH JAHHOM PacXofe BOJbI.

AHanu3 IMHAMUKUA HM3MEHEHUs 00bEMOB JHOYIITYOUTENBHBIX PadOT
JUIsl o0ecTieueHns Cy1I0X0/ICTBA TIOKa3bIBaAET, U4TO B cepenuue 80-X roJoB Ha
TpaH3ute ot TI. 'opoana no r. Huknero HoBropoga msBiekanoch MOuTH
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8.5 MJIH. M’ TPYHTA 3a HaBUraIMio. B mocie Iy oniuii mepruo BpeMeH: 06b-
€MBI THOYTITYOJICHHS CYIIECTBEHHO COKpaTHiHCch. [1o ammHe yyacTka oObe-
Mbl TpPaH3UTHOTO JHOYIJIYOJEHUs paclpeseieHbl HepaBHOMepHo. Hau-
Ooublive 0OBEMBI TPYHTA Ha MepeKaTax U3BJIEKAUIUCh B CPEIHEH U HIKHEH
YyacTsAx ydacTka. Beimre r. banmaxHbl 00beMbl JHOYTITyOUTEIBHBIX pabOT Ha
IepeKaTax CyIIeCTBEHHO MEHBIIIE.

[Mpubnu3uTenbHas OLEHKA BIWSHUS JHOYTITyOUTENBHBIX pPabOT Ha
YpPOBCHHBIH pexuM peku Obuta BeimonneHa BHUNI um. B.E. Beneneera B
2019 r. ¢ uCcHoNB30BaHUEM PE3YJIBTATOB MPOBEAECHHOIO MaTEMATHYECKOIO
MojenrpoBanus. [loidydeHHbIe pe3yabTaThl OKa3aJld, YTO BIMSHUE JHOYT-
JyOUTENBHBIX pabOT OKa3aJI0Ch HE3HAUYUTENBHBIM, & OCHOBHBIM (haKTOpPOM,
OKa3aBIIMM BIIMSHUE HA CHIDKCHHE YPOBHS BOIBI B HIDKHEM Obede Hrxe-
ropozackoit I'DC, spnsercs BAusHUE TUAPOY3Ta U ['OPEKOBCKOTO BOIOXpa-
HUJINIIA.

[lomy4eHHbIe JaHHBIE TOKA3BIBAIOT, YTO B PE3yJbTaTe PAa3BUTHS IPO3U-
OHHBIX ITIPOIIECCOB B HIDKHEM Obe(e THIpOoy3iia, a TAKKe MPOBEACHHS JTHOYT-
JIyOUTENBHBIX paboT U JOOBIYM HEPYIHBIX CTPOUTEIBHBIX MAaTEPHAIIOB B pycC-
ne p. Boary, oTMeTku Ha Ha CyZ0BOM XOJy 3HAYMTENIBHO OHU3WINCH (pHC.
6). Ilpu 3TOM HamboOJee CHIbHBIC MU3MEHEHUS MPOU3OILIH B HIDKHEH YacTH
CYZ0XOJTHOTO y4acTKa.
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Puc. 6. [IpononbHsIit mpoduits pycia p. Boiru mo cynoBoMy Xomy Ha y4acTke
ot cTBopa ruzapoysna (I'opoaenkux nnro3o8) no T. Hmwxaero Hosropoga

JlaHHast cutyanus oOycloBjiIeHa 0COOCHHOCTSIMH MOP(OJIOTHH pyciia
PEKH, PEKHUMOM 3apPETYIUPOBAHHOTO CTOKA M XapaKTepoOM HHKEHEPHBIX
MEpPOIPUATHUI, IIPOBOJAUMBIX B pyciie peku. Hanmuuue TpyaHopasMbeIBacMbIX
nopoJ Ha ydactke oT T. ['oponia 1o r. banaxHel B CyIIeCTBEHHOH CTETICHH
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CHM)KA€T MHTEHCUBHOCTb Pa3BUTHUSI SPO3MOHHOIO Ipouecca. B naHHbIX yc-
JOBHSAX CIEAyeT OXKUAATh OTPaHMYEHHBIX AedopMaruii pa3MblBa pycia
pPEKU Ha pacCMaTpUBAaEMOM y4acTKe Bonru myreMm pa3BUTHs NOISTHOM 3po-
311, CHU3Y BBEPX IIPOTUB TE€YEHUS PEKHU.

AHanu3 pycioBbIX nepedopMHpOBaHMH, BBIIOJIHEHHBIH 10 MaTepua-
nam usbickanuit 2017 u 2022 rr. nokasai, 4yTo Ha CyJOXOJIHOM y4YacTKe Ha-
OmronatoTest orpaHnyeHHble Aedopmanun pycna. [Ipu aTom B BepxHeii dac-
TH y4YacTKa, Bbllle T. bamaxsel, nepedopmMupoBanus pycia NMpaKTHYECKH
0TCyTCTBYIOT. Hambomnee 3HaYNTEIbHBIC H3MECHEHHSI THA HA CYJJOBOM XOIy
HaOIr0JaTiCh B HU)KHEH 4acTH CyIOXOAHOTO yJ4acTKa.

OTH M3MEHEeHUs] 00yCIIOBIEHBI Ae(hOpMaUIMH, KOTOPbIE POU3O0ILIH
BCJIC/ICTBHE CE30HHBIX NepeOPMHUPOBAHUN pyclia peKH 3a TSTHICTHUI
mepuoa. [pyras mpuurHa U3MEHEHHS OTMETOK JHA Ha CYJOBOM X0y 00y-
CIIOBJIEHA THOYTJIYOUTEIFHBIMU paboTaMu, KOTOpPBIE TIPOBOAMIINCH Ha JaH-
HOM y4YacTKe JJ1sl 00ecrieueH s CyI0XOJHbIX IIyOHH.

[Ipu HeycTaHOBHBIIEMCS IBM)KEHHH BOJBI, O0YCIOBICHHBIM CYTOY-
HBIM PEryJIMPOBAHUEM PEYHOIO CTOKA, MPOMCXOAWUT AKTUBHU3ALMA TPaHC-
nopra HaHocoB. IIpu 3TOM B CBA3M ¢ HE3HAUUTEIbHOW aMIUIMTYIOH CyTOY-
HOTO KoJIeOaHUsI ypOBHEH BOJBI MPU PACHPOCTPAHEHUH BOJIHBI IOITyCKa
BHU3 MO TEUCHMIO PEKHU, a TAaK)Ke BCIEJCTBUE HMHEPLUOHHOCTH Ipolecca
riepe)OpMUPOBAHUS TOHHBIX TIPSl HE OKUAACTCS 3HAUUTEIBHOTO W3MEHe-
HUSI MX pa3MepoB (BBICOTHI M JJIMHBI) TI0 CPaBHEHHWIO CO CTAlMOHAPHBIM
PEXUMOM CTOKA.

B cBoto ouepenib, CKOPOCTh ABMKEHUS TIPS M pacXo]] HAHOCOB, B 3TUX
YCIIOBUSIX M3MEHSIOTCS cyllecTBeHHO. Kak mokazanu MpOBEAEHHBIE YHC-
JICHHBIE SKCIIEPUMEHTHI, CPENHSAS BEIMUMHA PACX0/a HAHOCOB B YCJIOBHAX
HEYCTAaHOBUB-LIETOCS ABMXKEHUS BOJBl B MEXXEHHO-OCEHHMM NEpUOA Bpe-
MeHH (IIpH OpraHM3a-I[MHA CEMUCYTOYHBIX MTOIyCKOB B HEJEI0) OKa3auach B
JiBa pa3a OoJibllle, YeM IMPH YCTAaHOBHMBUIMMCS PeXHMe CTOKa. B oceHHe-
3UMHMM II€PUOJ IPU IPOXOKIACHUM TPEX-4EThIPEX IIOMYCKOB BOXBI W3
BEpxHEro Obeda 3To yBenuyeHue npousonnio B 1,6 pasa. [Ipuunna yBesu-
YEHHs Pacxo/la HAHOCOB CBSI3aHAa C POCTOM CKOPOCTH TEpEeMELIeHUs TIPS B
MOMEHTBI IPOXOKACHUS BOJHBI CyTOYHBIX TIOIYCKOB BOJBI.

Buusinue ABH:KeHHSI TOHHBIX HAHOCOB B NMPOEKTUPYEMOM
Cy10XO0/THOM KaHaJi€¢ HA IPOXO/IHbIC l".]'[yﬁl/ll-l])l

luapaBideckie u SKCIIEPUMEHTATIBHBIC HCCICIOBAHUS MapaMeTpPOB
TPaHCIOPTa HAHOCOB M PYCIOBBIX AeopMaIiii Ha THAPABIMYECKUX MOJIe-
JSIX ¥ B peKax MPOBOAMINCH MPEUMYIIECTBEHHO B YCIOBHUIX YCTAHOBHUBIIIE-
rocsi aBkeHus Boas! [KaTommkoB u ap., 2001; Knasen u ap., 2011; Yanos,
2008, 2011; T'magkoB u ap., 2021, 2022]. MccnenoBanus KHHEMaTHIECKON
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CTPYKTYpBI ITOTOKA U PYCJIOBBIX AeOpMaIyii MpH HEYCTAaHOBUBILEMCS pe-
KHUME JIBIKEHHS BOJBI B HIDKHHX Obe(pax THIPOY3/I0B B IOCIECIHHE TOMBI
NPOBOJIMIIUCH B OTPaHMYCHHBIX 00beMax. Bmecrte ¢ Tem, mpoOiembl obec-
TICYCHUS! CYIOXOCTBA B HIDKHHUX Obe(ax ruaApoy3IIoB, pacIOOKEHHBIX BHE
30HBI TOJIOpPa OCTAIOTCS MO-TPEKHEMY akTyalbHbIMU [['apubuH W 1p.,
2021; Schoeneich et al, 2023].

[IpoGneme rpsnoOBOrO IBMXKEHUSI JOHHBIX HaHOCOB B CYJIOXOIHBIX
Mpope3sX MOCBSIIEHO MHOTO HAyYHOH M TEXHWYECKOW nuTeparypbl. boib-
Ioe BHUMaHHUeE 3Toi mpodieme B cBoe Bpems yaenwian K.B. I'pumanna n
b.®. CHumenko. OcHOBHasI 4acTh Pe3yabTaTOB UCCIENOBAaHUN 3aKOHOMEp-
HOCTEH M MapamMeTpoB IPAJOBOTO ABHKEHHsI JOHHBIX HaHOCOB [KoHapaTheB
u ap., 1982] Opia momydeHa B XOJe M3YYEHHUS TPSIOBOTO JBIKCHHS JOH-
HBIX HAHOCOB B CY/IOXO/JJHBIX ITPOPE3SX.

OpHUM U3 3TUX PE3yNbTaTOB ABJIsIETCs ycTaHOBIeHHas b.d. CHumen-
KO 3MIIMPHUYECcKast IPSIMO IMPOIOPIMOHANIbHAS 3aBUCHMOCTbD BBICOTHI I'PAJ] OT
rIIyOuHBI TOTOKA. VI3 3TOH 3aBHCUMOCTH CIIEAYET, YTO B CIydae MOSBICHHA
IPsJl B CO3aBacMO CYJOXOIHOM Mpope3u B HIbKHEM Obede ['opomaerikoro
THIIPOY3Jia, UX BBICOTA B CYJOXOJHOMN mpope3u OyaeT uMeTh mopsimok 0,5 M
u 0oJiee, YTO NMPUBENET K CHUKEHHUIO IPOXOAHON TITyOUHBI.

Eme Gonee HeraTMBHOE BIMSHUE HA CYJOXOJCTBO CIEAYET OKUIATH B
pe3ysbTaTe BO3MOXKHOTO (POPMHPOBAaHHS WU Pa3BUTHS CPEAHUX PYCIOBBIX
¢dopM Ha BceM 45-KMIOMETPOBOM Y4YacTKe HIDKHEro Obeda Tuapoysia.
AHann3 KOCMHYECKHX CHHUMKOB COBPEMEHHOT'O COCTOSIHMS pyclla Ha JaH-
HOM yYacTKe I0Ka3aJl, YTO B COBPEMEHHBIX YCJIOBHSAX TPAHCIIOPT JOHHBIX
HaHOCOB Ha y4acTKe HIDKHETro Obeda MpoucXoanuT ¢ GopMHpPOBaHUEM Cpell-
HUX PYCIOBBIX ()OPM peyHOro pycia (Me3opopM) B BUIe NOOOYHEN U JIeH-
TOYHBIX TpsA. Hammume 3TUX CpemHHX PYCJIOBBIX ()OPM B PEUHOM pycie
Bounrn, B HemmocpeICTBEHHOM OIM30CTH OT cTBOpa ['opomerkoro rupoysna,
O3HaYaeT, B MEPBYIO OYepelb, YTO T'HIPABIMYECKas CTPYKTypa IOTOKa B
HIDKHEM Obee COOTBETCTBYET I'MIPABIMYECKUM YCIOBUSIM, HEOOXOIUMBIM
JUist (POPMHUPOBAHUsSI JICHTOYHBIX TIPsJl U MOOOYHEH, M 4TO B pycje PEeKH,
HECMOTpsI Ha MepexBaT JOHHBIX HAHOCOB I'MPOY3JIOM M BOJIOXPAaHHIIHIIEM,
JOCTaTOYHO PEYHBIX JOHHBIX HAHOCOB JUIs (HOPMHUPOBAHUS CPEIHUX PYCIIO-
BBIX (opM.

B cootBercTBHM C THAPOMOPQOIOTHUECKOI TEOpHel pycIoBOro mpo-
necca, paspabarsiBaemoii B I'TU, BeicoTa cpeqHnX pyciIoBEIX (GopM 10 HX
KIIACCU(HUKAIMOHHOMY OIPEEIICHNIO, COM3MEPHMa C TITyOWHOH MMOTOKA Ha
CTaIM1 PYCIIOHATIOJIHSIOIIETO PAacX0Aa BOABL, T.€. PACX0a BOABI, MPOXOIs-
mIero B Ipefenax moiMeHHBIX OpoBok [KonmpateeB u ap., 1982]. Do 03-
HA4aeT, 4TO I0CcIe PEKOHCTPYKIMHK pycia p. Bonru myrem co3ganHust B HeM
cynoxonHoi mpopesu mupuHoi 100 M, riryOuHOH 4,5 M ¢ BEeTMYMHON ma-
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pametpa B/H = 31, B CylOXOZHO# Mpope3u OyayT CO3/AaHbl YCIOBHS JUIs
(hopMHUpPOBAHMS TTONHONIEHHBIX CPEJHUX PYCIOBBIX (hopM (JICHTOYHBIX TIPS
1 moOoYHeH) Mo Bcell ee UIMHE, C BRICOTOM, COM3MEPHUMO# ¢ ITyOHHOH Cy-
JIOXOIHOH npopes3u. MHpIMU c10BaMy, B 3alIpOEKTUPOBAHHOMN CYIOXOJHOMN
MIPOPE3U CO BPEMEHEM IMOSIBUTCS CUCTEMa CPEIHUX PYCIOBBIX (HOPM H, Clie-
JIOBaTEJIbHO, CUCTEMa TOJHOLCHHBIX JIMMUTUPYIOLIUX MEPEKaToB, KOTOPHIE
MOJTHOCTHIO HAapyIIaT YCTOMYMBOCTH CYAOXOJHOM NMPOpPE3n M CTaHyT Cepb-
€3HBIM MPEISITCTBUEM JUISl CYJIOXOACTBA.

B kauectBe mpumepa (OPMHUPOBAaHHUS CPETHHX PYCIOBBIX (hOpM B
HIDKHEM Obe(e THIPOY3IIOB MPH IMOIBITKAX CIEpXKaTh HEU30EKHOE TaJeHUe
YPOBHEH BOJBI B HIKHUX Obeax M 00ECIeunTh MPU 3TOM TapaHTUPOBAH-
HBIE CyJJOXO/HBIC I'TyOMHBI ITyTEM CTECHEHHMS ITOTOKAa OEPEeroBbIMH HE3aTO-
IUIAEMBIMH IIITOPAaMU MOXKHO IIPHUBECTH CHTYAINIO B HIDKHEM Obede ruapo-
y31a Ha p. Bucna B r. Biomypasexk (puc. 7).

Puc. 7. Ilo6ounn, copMupoBasmrecs B pyciie Bucibl B HIbkHEM Obede THapoy3ita
BromaBek Ha yyacTke CTECHEHUS pycia OeperoBEIMH IINOPaMHU

Ha ocHOBe Bcero BBIIIECKA3aHHOTO MOYKHO CAENATh BHEIBOA O TOM, UTO
npo0JieMa YCTOHUUBOCTU CYIOXOIHBIX IPOPE3eh U CO3MaHMs rapaHTHPOBaH-
HBIX CYOXOJHBIX YCJIOBUN Ha PaBHUHHBIX PEKax MPH OOBEKTUBHO CYIIECT-
BYIOIIEM TPSJIOBOM HEPAPXUUECKOM XapaKTepe IBMXKEHHUSI JOHHBIX PYyCIo-
(hopMHPYIOINX HAHOCOB TIPEICTABISICTCS YPE3BBIYANHO CIIOKHOM. Perrennto
9TOH TIPOOIEMBI POCCHHCKIE WHKCHEPHI-ITYTEHUIIBI IMOCBATIUI HEMAJIO YCH-
Jii HaurHasg enie ¢ XIX Bexa. M3 Bcero 3Toro MHOTOJIETHETO OIBITA U3BECT-
HO, 9TO HENB34 BEIpabOTaTh KaKOH-TO €AWHBIN CIIOCO0 PeryIupoBaHMs MeXa-
HU3Ma JIBIKEHUS JTOHHBIX HAHOCOB M CIOCO0a CO3/IaHMS YCIIOBHH UIS CyIO-
XOJZICTBA Ha BCEX JIMMUTHPYIOMINX YIaCTKaX.
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JInst KaKA0ro KOHKPETHOTO JIMMUTHPYIOLIEr0 ydacTka TpeOyercst pas-
paboTka cBOEl yHHKAIbHON CXEMbI PETYJIHPOBAHUS U HE TOJIBKO HA OCHOBE
MaTeMaTHYECKOr0 MOJICTUPOBAHMS IMPABIMKHU ITIOTOKA, HO M HA OCHOBE H3Y-
YEeHHs] MEXaHU3Ma TPsIOBOTO JIBIKEHUsI JIOHHBIX PYCIO(GOPMHUPYIOIIUX Ha-
HOCOB Ha KaXXIIOM JIMMHTHPYIOIIEM YYacTKe KaK B HATYypHBIX, TaK U B J1a0o-
PaTOPHBIX YCIOBHSX ITyTeM (PU3NUECKOTO MOJEINPOBAHHUS ATOTO MEXaHH3Ma
Ha IIPOCTPAHCTBEHHBIX MOJEIISX.

OneHka BJIUSTHUSA THOYIJIyOUTeJbHBIX padoT
Ha MO0JI0KeHne YPOBHeil BOAbI

Jns pacuéra THAPOAMHAMHYCCKUX MAapaMETPOB TEUYCHHUS BOIBI U PY-
CIIOBBIX TTepeOpMHPOBaHIIA OBUTH BHIITOIHEHBI THAPABIMICCKIE PACUETHI C
HCIOJIB30BaHNEM MporpaMMHOTO KoMiuiekca STREAM 2D, ocHoBaHHOM Ha
OPUTHHAIIFHOM YHCJIEHHOM AalTOPUTME PEIICHHS ABYMEPHBIX ypaBHEHHA
MEJIKOW BOJBI Ha HEpoBHOM JHe [benukos u ap., 2020]. /IBymepHas HecTta-
[IMOHApHAsl CUCTeMa ypaBHEHMH Menkod Bojbl (ypaBHeHusi CeH-Benana)
pelraeTcss METOIOM KOHEYHBIX DJIEMEHTOB Ha HEperyJsipHON TpEeyroJyibHOi
CETOYHOI1 OCHOBE.

ITo pesynbraraM MaTeMaTHUECKOrO MOJEIHMPOBAHUSI BEJIUYMHA J10-
TIOJTHUTETILHOM MPOCAJKH YPOBHEH B pe3ysbTare pa3pabOTKH CYHOXOJHOM
IIpOpe3u cocTaBUT mopsiika 20-25 cM ¥ IpUBENIET K aKTHBHU3AIMN PYyCIOBBIX
nepeOpMUpPOBaHUI Ha CYJIOBOM XOXy. B cpemHecpouHoil mepcrieKkTuBe
CHIDKEHUsSI WHTEHCHBHOCTH CHIDKEHHS YpPOBHEH BOJBI B HIDKHEM Obede
THIIPOY3Jia He IPOTHO3UPYETCSI.

Pe3ynpTaThl THAPABINYECKUX PACUETOB IO OICHKE BIHMSHUS JHOYTIY-
OuTenpHOM mpope3n B HIKHEM Obede Hrkeropoackoro rupoysia, BHITON-
HEHHBIC TIPU PA3IHMYHBIX COPOCHBIX PAacX0/ax BOJBI B TIOJHOM Mepe coriacy-
JOTCSI C MaTepHajlaMy BBIIIETIPUBEACHHOTO aHANIN3a THAPOMOP(OIOTHYECKOI
curyarud. [lodydeHHbIe TaHHBIEC TOKA3hIBAIOT, YTO HAHOOJIEE CYIIECTBEHHOE
BJIMSIHUE HA MOJIOKEHHE YPOBHEH BOJIBI OKaXKET pa3paboTKa JHOYTTyOUTEIb-
HOM mpope3u Ha ydacTke oT T. ['opoama no r. banaxssl. [Ipu cO6pocHoM pac-
xoze Bomsl 1100 M>/c 0bliast BeMUMHA CHUKEHUS YPOBHS B HIDKHEM Obede
coctaBuT 21 cMm. [Ipm 3TOM OTHOCHTENBHAS OIS CHIDKCHHUS YPOBHS BOIBI Ha
BepxHeM ydacTtke (I'opozmen-banaxna) cocraBut 14 cM (66,7% 0T BEIUYUHEI
cHIKeHus); Ha cpenHeM ydacTtke (Bamaxaa-CopmoBo) — 6 cm (28, 6%) u Ha
HwkHeM ydacTke (CopmoB0-900.0 kM) — 1 cM (4,7%). IIpu MeHbIINX 3HAYE-
HUSX COPOCHBIX PAacXOIOB BOJBI OTHOCHTEBHAS TOJISI BETMIHHBI «IIPOCAIKI
Ha BEpXHEM Y4YacTKe CTaHOBUTCs emie Oosbiie. [Ipu cOpocHOM pacxone
500 M’/c CHWXKEHHE YpOBHS BOIbI HA TOM ydacTKe COcTaBisieT 72,2% OT
o01Ieli BeNMYUHBI CHIDKEHUS B HIDKHEM Obede Hikeropoackoro ruzmpoysina.
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OCHOBHOIl BBIBOZ, KOTOPBIM CIEAYET W3 MAaTEpHAalOB BBITOJHEHHOTO
aHaJIM3a JaHHBIX MHOTOJIETHUX HAOTIOJCHUN Ha CTAlMOHAPHBIX THUIPOJIOTH-
YECKUX MOCTAX, a TAKXKE PE3yJIbTaTOB BHIIOJHEHHBIX THAPABIMUYECKUX pacde-
TOB, 3aKJIIOYAETCs] B TOM, UTO BIUSIHUE JHOYTITYOUTENBHBIX pabOT Ha y4acTKe
ot CopmoBo 10 1. Hmwxuuit HoBropox mpaktuuecku (B mpenenax TOYHOCTH
WU3MEpEHHH YPOBHEH BOJIbI) HE CKaXKETCSl Ha ITOJIOKEHUH YPOBHEH BOJIBI U HE
MIPUBEZET K JOMOJHUTENBHOM Mpocajike (CHHKEHHIO) YPOBHSI BOABI B HUXK-
HeM Obethe Hrkeropoickoro rupoysia.

3akauenue

Ha cynoxomnnom yuactke p. Bonru B HibkHeM Obede Hmxeropoackoro
THIIPOY3JIa YCIOBHS TPAHCIIOPTA HAHOCOB 3aBHCAT OT BEIUYUHBI COPOCHOTO
pacxona Bonbl. B mepuon BeceHHEro moJjioBOJIbsS CKOPOCTH TEUEHHUs Ipe-
BEIAIOT 3HAYCHUSI HEPAa3MBIBAIOIICH CKOPOCTH, YTO CBHICTEIBCTBYET O
BO3MOKHOCTH OCYIICCTBJICHUS aKTHBHOTO TPAHCIIOPTa HAHOCOB M PYCIIO-
BEIX AedopMaruii Ha TaHHOM y4acTKe pekd. B BepxHel 4acTH yJacTka OT
r. l'opoana g0 r. bamaxHel 5p03HOHHBIE IPOIIECCH B PYCII€ PEKU OTpaHUYIH-
BAIOTCS BCIIENICTBHE BBICOKOTO 3alleTaHUSI OTMETOK KPOBJIH TPYTHOPa3MBbI-
BaeMBIX TPYHTOB.

B MexxeHHO-OCEHHUN M OCEHHEe-3UMHUI NMepruoAbl HAaBUTALlUH BEIUYH-
Ha cCOPOCHBIX PacxXoJI0B BOABI Yepe3 CTBOP THAPOY3JIa YMEHBIIIAETCs, a aM-
IUINTYla UX CYTOYHOTO KOJIeOaHUs OmpeeNsieTcs PeKUMOM peryirnpoBa-
HuUsl cToka. CKOPOCTH TeUeHUs BOJbI HA YYaCTKE, PACIOI0KEHHOM B HEMO-
CPEICTBEHHOW OJIM30CTH OT CTBOpa T'MApPOY3Ja, B TCUCHHE CYTOK H3MCHS-
I0TCs B O0JIBIIIOM auana3one, npumepHo ot 0,30 m/c 1o 0,80 m/c. CkopocTu
TEYEHUsI Ha CYJJOBOM XOJy NPEBBIIIAIOT BEIMUMHY HEPA3MbIBAIOIIEH CKOPO-
CTH TCYCHHS JIUIIh B MOMCHTHI IIPOXOXKICHUS TTHKOB CYTOYHBIX MOITyCKOB
BOJBI U3 BepxHero Obeda. J[BrmKeHHEe HAHOCOB HA JTAHHOM ydacTKe OymeT
AMETh IMHU30AMYCCKIA Xapakrep. IIpy 3TOM YacTHITBI TPYHTA Ha JHE TOTO-
Ka OyIyT IPUXOAUTH B IBMKCHUE B TCUCHUE OTPAHUICHHOTO IIEPHOAA Bpe-
MEHH, OTBEYAIOIIETO MOMEHTAM IIOMYCKOB, & BCE OCTAIbHOE BpPEMS B Teue-
HHUE CYTOK JOHHBIE YaCTUIBI MOTYT HAXOIUTHCS B COCTOSHIH MOKOSI.

B BepxHeii yacTi CyZOXOJHOTO YYacTKa TPAHCIIOPT MECYaHBIX HAHOCOB
OyzmeT HaOJIIOAAThCS B IMOJIOCE CYAOXOIHOM MPOPE3d U 32 €€ KPOMKAMH BO
BCEM JMalla30HEe M3MEHEHHs pacXo/0B BOJbL. B moroce AHOYTITyOUTEnbHOM
IPOPE3H CIICAYET OXKUAATh (POPMUPOBAHKS YCTOWIMBOTO IPSIOBOTO peibeda
3a CYET MOCTYIUICHUS HAHOCOB U3 MPHUILIOTHHHON OOJIACTH M CO CTOPOHBI
OOKOBBIX OTKOCOB IMpOpe3u. B HIDKHEH 4acTH CyJOXOJHOTO YYacTKa aKTUB-
HOE MEPEeMEIICHUE HAHOCOB OYIET BO3MOXKHBIM IPH PAcXojax BOIBI ¢ obec-
neueHHocThI0 MeHee 50%. [Ipu 0OTHOCHUTENBHO MaJbIX pacxoaax BOJbI, OTBE-
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YaIOIIUX BEJIMYMHE CAHUTApHOIO MOIYCKa, BIKECHHE HAHOCOB M PYCIIOBBIC
nepe)OpMUPOBAHNS HA JAHHOM y4YacTKe 3aTyXakoT.

B monoce npope3u OynyT co3naHbl HEOOXOMUMBIE THAPABIMYECKUE
ycIoBUs 17151 GOPMHUPOBAHUS CPEIHUX PYCIOBBIX (OPM — JICHTOYHBIX TIPS
U mo0Oo4HeH 1Mo Bcell ee JIHHE, ¢ BRICOTOM, COM3MEPUMOI ¢ TIIyOHHO# Mmo-
TOKa B CyJIOXOAHOU mpopesu. TakuM oOpa3om, Ha CyZOBOM XOIy B Ipeje-
JlaX TOJIOCHI CYIOXOAHOW MpPOpE3r BO3MOXKHO 0Opa3oBaHUE CPEIHHX PY-
CJIOBBIX (OpPM H, CIIE0BATEIbHO, CHCTEMBI JIMMUTUPYIOLIMX IEPEKaTOB,
KOTOpasl HapyIIUT YCTOMYMBOCTb CYJOXOJHOH MPOPE3H U CTAHET CEephe3-
HBIM IPEMATCTBUEM ISl CyIOXOJCTBA.

IIpn HeycTaHOBHBIIEMCS JBW)KEHHH BOJBI, OOYCIIOBIEHHBIM CYTO4-
HBIM PETYJIMPOBAHUEM PEYHOTO CTOKA, MPOMCXOIUT AKTUBH3ALMUS TpaHC-
nopta HaHocoB. [Ipu 3TOM B CBSI3U ¢ HE3HAYUTEIBHOW aMIUIMTYAON CyTOY-
HOTO KoyeOaHHs YpOBHEH BOABI IPH PACHPOCTPAHEHHM BOJHBI IOIyCKa
BHHU3 TI0 TEUCHHUIO PEKH, a TAKXKE BCJIEJCTBHUE HMHEPIMOHHOCTH IIpOIlecca
nepeOpMUPOBAHHS IOHHBIX TIPSl HE OKUAACTCS 3HAUUTENBHOTO M3MEHe-
HUSL MX pa3MepoB (BBICOTHI M AJHMHBI) 110 CPABHEHUIO CO CTAI[HOHAPHBIM
PEeXMMOM CTOKA.

CKOpOCTb JABWKCHUS I'pad U pacXod HAHOCOB B 3THUX YCJIOBUAX HU3ME-
HSIOTCSL CylecTBeHHO. Kak moka3anu NpoBeJEHHbIE YUCIIEHHBIE SKCHEpPU-
MEHTBI, CpeHss BEIMUMHA PACX0Aa HAHOCOB B YCIOBUSIX HEYCTaHOBHBILE-
TOCsl ABWKEHUS BOJBI B MEXKEHHO-OCEHHHH MepHoJ] BpeMeHHU (IIPH CEMHUCY-
TOYHBIX TTOITyCKax B HEAEI0) OKa3alach B 1Ba pa3a OoJbIlle, YeM IpH ycTa-
HOBHBIIINMCS PEXHUME CTOKa. B oceHHe-3UMHUIA NEpHOA IPU TPEX- YETHIPEX
TIOITycKaxX BOJBI M3 BepXHEro Obeda 3To yBennueHue nponsonuro B 1,6 pasa.
[prunHa yBenmmdeHns pacxoa HAaHOCOB CBSI3aHA C POCTOM CKOPOCTH IiepeMe-
ILIEHNUS TPSIL B MOMEHTBI IIPOXOJKICHHUS BOJIHBI CYTOUHBIX TTOITYCKOB BOJIBL.
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C.A. IBunckux, O.B. Jlapuenko
Tlepyckutl 2ocyoapcmeentbiti HAYUOHATbHYIU
uccne0osamenbCKull ynugepcumem

PYCJOBBIE JE®OPMAIIUN N UBMEHEHUA
TUJIPABJUYECKHNX YCJOBUM B PE3YJIBTATE PA3SPABOTKH
III'M B HU7’KHEM BBE®E BOTKHHCKOI'O BOJOXPAHWINIIA

(HA TIPUMEPE CPEJHEKAMCKOT'O
N BEPXHE-JYJIECOBCKOI'O YYACTKOB)

CIIOXKHOCTb M3y4eHHUs PYCIOBBIX Ae(opManui 3aKiIio9aercs Kak B ca-
Moil ¢u3KKe mporecca, Tak M HEJOCTAaTKE SMIIMPUYECKOr0 MarepHayia Ha-
ONFONCHUI 3a PYCIIOBBIMH MpOLIECCAMH B MPUPOIHBIX ycnoBusix. [locnennee
CBSI3aHO C T€M, YTO B OTJINYUE OT HAOJIIO/ICHNIT 3a MpolLieccaMu CTOKa, He Cy-
IIECTBOBAJIO U HE CYILIECTBYET PAa3BUTOW CETH HAOIIONCHHUH 3a PYCIOBBIMH
npotieccaMu. MmMeromuiicst SMIupryYecKkuii MaTepral, Kak MpaBHilo, OrpaHy-
YeH BO BPEMEHH U B IIPOCTPAHCTBE, a €0 00BEM CHIIBHO BapbHpYyeT JUIsl pas-
HBIX pek. MHoroo0Opa3sue (GpopM W HANpaBICHHOCTH JAe()OPMALHOHHBIX MPO-
LIECCOB, X WHWBUIYAIbHOCTH 3aBHUCAT OT COUCTAHMS MPUPOAHBIX YCIIOBHH,
B KOTOPBIX OHH Pa3BUBAIOTCS M B 3HAYUTEIBHOM CTEIEHH OT aHTPOIIOTEHHOTO
BO3JICICTBUS Ha pyciia peK, Oepera 1 J10y%a BOJOXPaHMIHIL.

HW3BecTHO, 4TO 3a/1epKKa BOZOXPAHWIUIIEM TBEPAOrO CTOKAa U Iepe-
pacnpeneneHre BO BPEMEHH CTOKa BOJBI NPHBOIUT K M3MEHEHHUIO PYCIIO-
BBIX IIPOIIECCOB B HIDKHEM Obede ruapoysna. Co3gaHue BONOXPaHMIIMINA
IPUBOAUT K TOMY, 4TO OGONbINas 4yacThb HAHOCOB (B KPYIHBIX BOJOXpaHH-
JMIIaX Ha PaBHUHHBIX PeKax IMPaKTHYECKH BCE HAHOCHI) OCAXKIACTCS B HEM,
U B HIOKHUI Obe() BO/A MOCTyMaeT OCBETIICHHOH. B pesynbraTe mpoucxo-
JIUT MOCTETIEHHOE 3aHECEHHEe Yalllk BOJIOXPaHUJIHIIA JOHHBIMY HAaHOCAMU U
€ro 3aMjICHHE B3BCIICHHLIMU HaHOCaMu. B aTux YCJI0BUAX B HUKHEM 6])6(1)6
MIOTOK, TPAHCIIOPTHPYIOIIAsi CIOCOOHOCTH KOTOPOTO OKa3bIBaeTCs HeJO0CTa-
TOYHOM, HAYMHAET HACHIIATHCS 3a CYET Pa3MbIBA MPUMBIKAIOIIET0 K THAPO-
y3Jly ydacTKa HWXKHEro Obea. DTOT y4acTOK NpeBpaliaeTcs B 30Hy MUTa-
HUS HAaHOCaMH PaclioNOKEHHOH HIDKE YacTH PeKd. B pyciie HauMHAroT pas-
BHUBaThCSA HeoOpaTHUMbIe AeopMalui, B KOTOPHIX NpeoliamaeT oOmIuit
pa3mbIB. B ycioBusax o0IIero pasMpIBa MPOUCXOANUT CHIDKEHHE («ITOCATKA)
ypoBHe# BoAbl B HIKHEM Obede [Jlapuenko, 2010; Mopo3osa, JIBHHCKHX
u ap., 2011].

Oco00 ocTpo 3Ta npoOsieMa BO3HUKAET NPH HAJIMYMKM M pa3paboTke
MecTopokeHuit necyano-rpasuiiHoit cmecu (I1I'C) B HIKHEM Obede Bos10-
XpaHWINIIA.

© JiBunckux C.A., Jlapuenko O.B., 2023
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Haunnas ¢ 1992 r. corpynnukamu JlabopaTopun KOMITJIEKCHBIX HC-
cnenoBanuil Bogoxpanunuiy EHM II'HNUY, npoBoaunack oLeHKa BAUSHUS
paspaborok III'C Ha pycnoBoii pexxum. OObEKTaMH HCCIICIOBAHUM SIBIISA-
JIUCh MECTOPOXKICHHS, PACIOJIOKEHHBIE B HIDKHEM Obede BoTKHMHCKOM
I'DC — bannsiii 1 CoxonuHCKUN MepekaTsl, OIBXOBCKOE MECTOPOXKICHHE;
MECTOPOXKJICHHS, PACIIOIOKEHHbBIE B 30HE MOCTOSHHOTO Noamnopa Borkun-
ckoro BopoxpaHuiuia — CykMaHCKoe M XMeJIEeBCKOe; MECTOPOXKACHUE,
pacIiojio)keHHOE B 30HE MEPEMEHHOro Mojropa HikHero Obeda Kamckoii
I'DC — TaiiBunckoe. Hamu. Haunnasa ¢ 2016 r. BegyTcsi MOCTOSIHHBIE Ha-
6monennss Ha CUBUHCKOM M ['OJIBSTHOBCKOM MECTOPOKACHHUSAX W 3IH30.IH-
yeckhue — Ha YydacTke Bepxnekamckoro, Cpennexkamckoro, Bepxne-
HynecoBckoro 1 CHMOHUXHHCKOTO yyacTkoB Henp (p. Kama Bemme r. Capa-
myna). Bce 3T MecTopokIeHnsT HaXOAATCsl B HIKHEM Obede BoTkuHCKOTO
BOJIOXPAHMJIUINA U IOTOMY B CJIOXKHBIX THAPOJIOTHUECKUX YCIOBUAX. AKTY-
QIBHOCTh TAaKUX PabOT 00yCiIOBICHA TpeOOBAaHHEM, HPEABIBISIEMbIM AJ-
MuHHCTpanueit Kamckoro OacceiiHa BHYTpEHHHX BOJHBIX IyTeH M CyHO-
XOJCTBA K OpraHu3auusM, IpereHayommMm Ha nooemay III'M B pycne
p- Kambl, 0 HE0OX0AMMOCTH MPOBEIEHHST MOHUTOPHHTA PYCIIOBBIX MpOIiec-
COB Ha y4aCTKaX PyCJIOBBIX MECTOPOXKICHUH.

B Hacrosmelr pabote B kadecTBe npumepa paccMorpuM CpepHekam-
ckuil u Bepxne-JlynecoBckuil y4acTKH HeJp, UCCIEJOBAHUS KOTOPBIX MPO-
BOJIMWJIMCE HaMH B 2021 .

B 2012 r. (no Hauana ocsoeHust Bepxue-/lynecoBCKoTro y4acTka Hep)
cotpynankamu ['eorpadmaeckoro dakynsrera MI'Y num. M.B. JlomoHOCOBa
MIPOBEJICH MTPEABAPUTENBHBIA IUKJI HATYPHBIX NCCIIEOBAHUN THAPOIOTHYIC-
CKoro W pycrnoBoro pexmnma p. Kamer Ha ydactke Botkmackas ['DC —
r. Capamysn. B pesynbprare nccnenoBanus ObUIH ONpPENEICHBI ONTHMAIbHbIC
JUISL COXPAaHHOCTH NPUPOAHON CPEAbI ITapaMeTpsl Pa3pabOTKH MECTOPOKAE-
HHUI — HomycTHMbIe 00BeMbl 100b1uu [1I'M, pacmosoxeHnue 0J0KOB H00bYN
B TIpeJiesiaX MECTOPOXKICHUS, TOPSJOK UX OTPaOOTKH; AaH MPOTrHO3 MOCe -
cTBUH pycnoBoit n06sran III'M i1t coctostams pycrnoBoro komruiekca Ka-
™Mbl [bepkoBuy, MBmmH u ap., 2012; Ouenka ..., 2012]. PaboTs! 1o onenke
CpenHekaMCKOro yyacTka HeAp ObUIM BBIOJHEHBI 4yTh mo3anee (2016 r.)
00O «Y IMypTIreoneHTp».

W3yyaemble MeCTOPOK/IEHHS IECYaHO-TPABUHHBIX MaTEpHAIOB pac-
MTOJIO’KEHBI B HIDKHeM Obede BoTkuHCKOTO THApOy3na Ha ydactke 1879,8-
1868 xM 1o cymoBomy xoxy (Atmac ETCEY P®, 2016 r.). Cxema pacrmoo-
JKEHUSI MECTOPOXK/ICHHUH NTPUBEAEHA Ha PUCYHKE 1.
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Puc. 1. Cxema pacrnoyioxxeHus
00BeKTa UCCACHOBAHUI

B agMHHHCTpaTHBHOM OTHOILIEHHMU Yy4acTKM MecTopoxiaeHus IIT'™M
pacnonoxensl B CapanyinbcKoM paiioHe Y aMypTckoi PecryOnukn u BKITIO-
yaoT 3 MecropoxaeHus: Bepxnekamckuii, Cpennexamckuii u Bepxwe-
HynecoBckuit. OOBEKTaMH HCCIEAOBAHUS B HACTOSIIEH paboTe SBISIOTCA
nBa u3 HuX: CpenHekaMckuil u Bepxue-/lynecoBCKHid.

CpenHexkaMCKUil ydacTOK Haxomutcs B pycie p. Kamsr ma 1875,7-
1879,8 xm cymoBoro xoa, MpOTITUBasCh BAOIH pycna Ha 4,1 kM. Bepxne-
JlynecoBCKUi y4acTOK HEIp HAXOIUTCS MEXIy oTMeTKamu 1875-1868 km,
MIPOTATHBAsCh BJOJb IPaBOOEpexbs Ha 6,3 KM.

Yuactok HiKHero obeda BoTKMHCKOTO rHjpoy3iia, B Ipeaenax KOoTo-
pOTO pacroyiaratloTcsi paccMaTpruBaeMble MECTOPOXKICHHS, XapaKTepu3yeTcs
MIPAKTUYECKH TOJHOCTHIO 3aperyJIMpPOBAHHBIMU CTOKOM U HEYCTaHOBUB-
LIEMCSI TH/IPOJIOTHUECKHM PEXHMMOM, OOYCIIOBJIEHHBIM CYTOYHBIM M He-
JIeNbHBIM peryiupoBaHueM croka Borkunckoit 'DC. TloaToMy ruaposoru-
YeCKUI peXMM PaccMaTPHBAEMOI0 y4acTKa OTJIMYAETCs 0CO0O0H CIIOKHO-
crpto. Pacxonpl Bomwl 3a paccmarpuBaeMblid mepuoj (ceHTsOps 2021 1.)
M3MeHsUTHCh B mpenenax 759-1030 m’/c. Tlpu Takom croke mms p. Kamer
XapaKTepHBI JIOCTATOYHO HHU3KHE CKOpOCTH TeueHus. Ha cTpexHe oHM Ha
BCel JUTMHE y4acTka He npeBbimatoT 0,95 m/c. Ha mpupycinoBeix oTMensix
(hopMHUPYIOTCST XOPOLIO BBIPAXKEHHBIE 30HBI 3aMEJJICHUsI TEYEHHUS CO CKOPO-
ctsimu 0,2-0,5 m/c. TTorok Kamer B iepro; 00CiIeIoBaHUsS XapaKTepH30Ba-
Csl IOCTATOYHO HHU3KOH MyTHOCTBIO — 2,28 r/m’. CpejiHsis BEIHUMHA IpH-
pocta ypoBHs BojpI 32 2 rona (2019-2021 rr.) cocraBuna +0,64 M (nmm +32 cm
B rop). [TomydeHHas BennunHa NMPUPOCTa YPOBHS HE3HAUUTEIbHA U COOT-
BETCTBYET U3MEHEHHUIO pacxona Boabl Ha 160 M/c (aT0 Menee 11% ot Be-
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JWYMHBI MEKEHHBIX pacxonoB). [locanku ypoBHEil, BEpPOSTHO, CIEIyeT CUU-
TaTh Pe3yJIbTATOM €CTECTBEHHBIX Aedopmannii pycina. MakpohopmMsl — re-
peKaThl IJIaBHO CMEIIAIOTCA BHMU3 IO TeueHHIo. CienoBaTenbHO, MPOIOI-
JKUTEIIFHOCTD MEPUOJIa MOCaI0K YPOBHS OyAeT NpOIOpIUOHAIbHA BPEMEHH
MIOJIHOTO CMEIeHHsT MaKpo(opM, a caM IPOoLece IOCaIKH 00paTHM.

Mopdonorust pycia Ha ydacTke MecTopokacHui CpeaHekaMCcKoe |
Bepxne-/lynecoBckoe onpeaensiercsi pacnoiaoKeHHbIMU 37ech Heukuncku-
Mu nepekatamu. Ha uccienoBaHHOM OTpe3Ke peKu pacloiokeHo 4 nepeka-
Ta, Pa3AeIeHHbIX OTHOCUTEIBHO MEIKOBOJHBIMUA U KOPOTKHMH IUICCOBBIMU
nomuHaMu. JlaHHBIE TTepeKaTsl 00pa3yroT MOP(OJOTHIECKH €ANHBIN Iepe-
KaTHBIM yYacTOK MPOTSKEHHOCTBbIO OKoJio 14 kM. M3ydaemblil ydacTok
BKJTIOYAET LenuKoM llemnepcknii OCTpOB M MPHPYCIOBYIO OTMENb BJOMb €T0
Oepera B OCHOBHOM (CYZOXOIHOM) pyKaBe Pa3BETBIICHMUS.

PycnoBsie oTnoskenus: Kambl IpeacTaBieHbl IECKaMH Pa3IndHON 3ep-
HHUCTOCTH (OT MBUIEBATOrO JI0 TPABEIUCTOr0), rpaBueM u ranpkoi. Ilo xa-
paKTepy pacnpeseneH!s JOHHBIX OTI0KEHUN Ha yJacTKe MOXKHO pa3/iesIuTh
Ha JIB€ 4acTu. BepxHull yyactox npuypodeH Kk BepxHekaMCKOMy MECTOPO-
skaernto [II'M u BkimtouaeT MakapoBCKHil iepekar. 371eCh Pyciio BHICTIAHO
B OCHOBHOM IpaBHEM C OJUHOYHBIMH «IISITHAMH» MeJKOW rampku. Jloss
yacTHIl B 00IIeM cocTaBe npod rpyHTa ¢ pa3MepoB Oojiee 2 MM COCTaBHIIA
2-57%. Cpennuii pa3smep gactul — 6,3 MM. HuxHui yuyacTok npuypodeH K
Bepxne-/ynecosckomy mectopoxkaenuto [II'M. 3xeck pyciio BBICTIAaHO B
OCHOBHOM TIECKaMH (CPEIHEKPYITHO- ¥ KPYITHO3EPHUCTHIMHU) C OJHHOYHBI-
MU «IISITHAMH» TJIBKU U TpaBus. [lecku TAHyTCS BIOJB JIeBOTO Oepera, 00-
pasys OOImHMpHYI0 OTMeNb y JeBoro Oepera Ha 1876-1875 xm. Ileckw,
BKJIIOYAsi TPABENIUCTHIN, B OOIIEH CI0)KHOCTH MOKPHIBAIOT OOJIBIIYIO YaCTh
IJIOLIAAM ydacTKa pycia B pailone BepxHe-/[ynecoBcKoro MECTOPOXKACHHUS.
B ux cocraBe mpeoOiagaroT MmecKku KpymHbIE U cpemHell kpymHocTH. Hau-
MEHBIIIEEe PaCIPOCTPAHCHHUE TIOTYIHIN MECKH MEIKUX (DpaKI(uii, TpaBHIAHbIC
U TaJeYHHUKOBbIE TPyHTHI. CpeHEB3BEIICHHBIH HaMeTp MEeCYaHOoro ajllio-
Bus — 1,31 mm.

Pycnoobpasyrone Hanocel (POH) mpezcTaBieHbl MecKaMu pa3iind-
HOW 3epHHUCTOCTH; JJISl Y9acTKa UCCIIEIOBaHUI HAOJIONAEeTCs MTOCTEIIEHHOE
YBEJIMYEHUE BHU3 110 TEYEHUIO JOJIHM MECUaHOr0 MaTepuasia B COCTaBE JOH-
HbIX oTioxeHui. Ctok B3BemeHHbx POH 3a cpennuil mo BOAHOCTH TOJ Ha
ydJacTke n3ydaeMblx Mectopokaenuit cocrasui 80 000 1/ron. CTok Biexo-
Mbix POH, paccuntaHHBIH 110 TapaMeTpaM M CKOPOCTSIM CMETIEHHSI TOHHBIX
TpSAA AN yCIOBUM HENPEPHIBHOTO MOCTYIJICHUS HAHOCOB, COCTABUII
512 TrIC. T/ToA. TakuMm oOpa3om, pacdeTHbIi obmwii ctok POH (Bo Biteko-
MOH ¥ B3BELICHHOH ()OopMe) Ha MCCIEJOBAHHOM YYacTKe COCTaBIIsIET OKOJIO
592 ThIC. T/ro Wik 355 Thic. M>/TOJI.
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Marepuansl HatypHOTO OOcnmemoBanus 2021 r. mMoka3spIBaloOT, YTO HA
paccMaTpUBaceMOM OTpPE3KE PEKH BEPTHUKAIBHBIE PYCIOBBIE AeopMaIiuu
COXpaHWIW TEHJEHIUIO Tpensiaymero nepuoga (2012 r.) — moHMKEHHE
OTMETOK JHa. AHaJIM3 PYyCIOBBIX cheMok 3a 2015 u 2021 rr. moxa3zai, 4To
10 BCEW JJIMHE MCCIIeyeMbIX y4acTKOB HaOMI0JaeTcsi OTHOHAIPABICHHbIH
mpoliecc — pa3MbIB pycia co 3HaueHusMu oT 0,5 1o 7,6 M. YuacTKu akky-
MYJISIUA BCTPEUYAOTCS OJUHOYHBIMH apeajaMu, IpudeM 3HadeHue aedop-
MalliH 371eCh HEBEJIMKH B COCTaBIAIOT ~0,5-1,5 m.

B mpemenmax CpegHekaMCKOTO MECTOPOXICHUS IUIOMANb, 3aHATAs
pasMeiBoM mmouTt B 40 pa3 Oosblne, 4eM IDIOMaas akkymyssamua. O0beM
pa3MBbIBa, a TAaKXKE MOIMHOCTH CIIOS 3HAYHTEIFHO MPEBEHIMAIOT TE JKE TOKa-
3arenmn  akkymyssimud. OcobeHHOCTh CpeaHEeKaMCKOTO MECTOPOIKICHHS
3aKIIF0YAETCS B TOM, UTO B €TO MPEesiaX CyIOBOH X0/ MPOXOANUT IpaKTHIe-
CKHU II0 LIEHTPY OJIOKOB MecTopokaeHus. [Ipu ux pa3paboTke BO3MOKEH
Nepexo]] CTPEKHS MOTOKA B 0OPa30BaBIIMECS MCKYCCTBEHHBIE JIOKOUHBI.
Cuutaem, 4to paspaboTtka 6;10k0B CpeaHEKaMCKOTO MECTOPOKICHHS BO3-
MOYKHa TOJIbKO BHE IPEJIENIOB CY0BOT0O X0/Ia U UCKIIIOYHUTEIBHO NPH YCIIO-
BHUU BOCCTAHOBJICHUA WJIM COOPYIKCHUS BBIITPABUTCIbHBIX COOpy)KeHHﬁ.

B npenenax Bepxse-/lynecoBCKOr0 MeCTOPOKIEHUS MApaMETPHI py-
CJIOBBIX JiehopMaInnii TaKkkKe COOTBETCTBYIOT OOIICH TCHICHIIMU PYCIOBBIX
MPOIECCOB — Mpeodaanue pa3Mbia. [Inomanp, 3aHaTas Pa3MBIBOM TaKKe
3HAYUTEIBHO OOJIBIIIE, YEM IIOMIAh AKKYMYJIISIHH.

ComocraBiieHre TaHHBIX O PYCIOBBIM AedopmanmsaM (mpeobiagaHie
pa3MbIBa) ¥ pacyCTHBIX JAHHBIX IO CTOKY PYCIIO00Pa3yIOIINX HAHOCOB ITOKa-
3aJM WX HECOOTBeTCTBHE. Ha MCclemoBaHHOM y4acTKe HaOIIOmaeTcs IOJo-
xKuTenbHbIN O6amanc POH, T.e. B cocTaB pycIOBBIX HAHOCOB ITOCTyIAeT OOJIb-
e MaTepraia, YeM aKKyMYyJIHPYeTCs B BHIE HEMOIBIKHBIX PYCIOBBIX OT-
noxeHnid. Ha KOCMOCHUMKAax MCCIEAyeMBbIX YYaCTKOB, BBHIIIOJHEHHBIX B IIe-
puoa Hu3koi Boabl 2015 u 2021 TT., BUAHO, YTO BBIIIE OTOJIOBKA 0. Ilemep-
CKOI'0, HAlPOTHUB CTPYEHANPAaBISAIOIIEH MOTy3anpyAbl Y MPOTUBOMOIOXKHOTO
Oepera, GopMmHpyeTCs 3HAYUTEIbHAS IO MPOTSHKCHHOCTH aKKyMYJISITHBHAS
(dopma, mupunoii okosto 200 M. Ha caumkax 2021 1. 0TYSTIMBO BUIHO, UTO U
B YXBOCTBE OCTpPOBa Takke C(HOPMHPOBAIACh OOLIMPHAs AaKKyMYJISTHBHAs
¢dopma. ITocne coopyKeHHs CTpyeHANpaBIsIoOMel 1aMObl B IPaBOM, BTOPO-
CTerneHHOM pyKase 0. [lemepckoro Ha0o1aeTCS aKKyMYJISIIHSL.

CuutaeM, 4To ISl TOYHOTO TPOTHO3a PYCIIOBBIX NehopMannii U OleH-
KU BIMSIHAS Pa3pabOTKH MECTOPOKICHHIA Ha PyCIOBOH PEKUM HEOOXO0AUMO
OCYILIECTBIIATh €KETOJHBIA PYCIOBOW MOHHTOPHUHT Ha KOHKPETHBIX yYacCT-
Kax (0J0Kax) IUIsI CBOEBPEMEHHOTO BEISBIICHUS OMACHBIX ITPOIIECCOB, a TaK-
JKe IS CO3IaHMsI 0a3bl HATYPHBIX JAHHBIX TI0 UCCIEIyEeMOMY YIacTKy PEKH.
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OTCyTCTBHE MOHHTOPUHIA, OCOOCHHO Ha BOAOXPAHWIIMIIAX, NETaeT
HEBO3MOJKHBIM JIOCTOBEpPHBIA MPOIHO3 TEXHOTCHHOTO BO3IEHCTBHS Ha OK-
PYKaloIIyl0 Cpely M HCKII0YaeT CBOEBPEMEHHOE IpEeNOTBpallleHHE aBa-
PUHHBIX CUTYyallMii Ha BOJAHBIX 00bekTax. [Ipu mporHo3e HEOOXOIUM yueT
HUHIUBUAYAIBHBIX OCOOCHHOCTEH Ka)KJOr0 BOJHOIO OOBEKTa (TepeucHb
KOTOPBIX €Ille HUKEM He OMpeJieNeH), a TO BO3MOXKHO TOJBKO MPHU MOBEJIe-
HUH PEryJIIPHOIO0 MOHUTOPUHTA.
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.. Ucaes, I.A. Opaos, C.. Banuenko
Poccuiickuii cocyoapcmeennutii 2udpomemeoponocuteckuii yHugepcumen

UCCJIETOBAHME ITPOIIECCOB B3AMMO/IEVCTBUS
JOHHBIX T'PAJ C NPEIISITCTBUEM

I'psinoBBIi pexXuM TepeMeIeHns] peUHbIX HAaHOCOB sIBIsieTCsl (popMoit
TPaHCIIOPTa HAaHOCOB. JTa (opMa JBIKECHUSI HAHOCOB XapaKTepHa HalIn4H-
€M CTPYKTYpPHBIX OCOOCHHOCTEH B MOP(OIOTHYECKOM CTPOCHHH TPSIBI,
JBIDKEHNE KOTOPOH MPOUCXOJUT BCJIEACTBHE Pa3MbIBAa HAIIOPHOTO CKIIOHA H
MIEPEOTIIOKEHNSI HAHOCOB B TOAABAIBE Tpsiibl. [Iporecc mepemenienus rps-
Ibl B CTAIlMOHAPHBIX YCIOBUSX JOCTATOYHO CTATHUYCH M XOPOIIO H3y4YCH
B JTa0OPATOPHBIX YCIOBUSIX. BMecTe ¢ TeM B JMTepaType MPaKTHIECKH HE
OIIMCAaHO, KakK BSaHMO}]CﬁCTByeT JABMOKYHIAACA rpdgaa ¢ BOSHUKIOIHMM Ha €€
MyTH MPEHATCTBUEM. OcobeHHo AKTYAJIbHBIM CTAHOBUTCA U3YUCHUC DTOI'O
B3aHMOJICICTBUSI B CiIydae, €CIM MPENATCTBUEM SIBIICTCS KaKOe-Mnbo ruj-
POTEXHHYECKOE COOPYIKEHHE.

B PITMY ObUT BBITIOIHEH ITUKIT UCCIICIOBAHUI MPOIIECCOB TPOXOMKICHUS
JIOHHBIX TPSZ Yepe3 pa3ingHoro poja mpernsiTcTBus. JlaboparopHsle uccieno-
BaHUSI NPOBOMIINCH B THAPOMETPUYECKOM JIOTKE IPSMOYTOJIBHOTO CEYEHUS
JUTAHOM 6 M.

I'psiner (pudenn) GopMUpOBaNIHCH BOAHBIM HOTOKOM ITyOMHON 4-6 cM
Ha HEeCYaHOU MOYIIKE CPEeAHE3EPHHCTOro mecka. BricoTa rpsin mpu 3TOM
cocraBmsmia 0,8-1,0 cm. M3BecTHO, 4TO KpaifHE CIOXKHO MONYYUTH TPSIIBI
C 3apaHee 3aJlaHHBIMU MapamerpaMu. [103TOMy Hpu MpOBeIEHUU IKCIIEPH-
MEHTOB T'€OMETPHUYECKHE pa3Mepa MpPersTCTBUIA ONpeAeNsuINCh apameTpa-
MU 00pa30BaHHBIX B JIOTKE I'PAL.

IIpensTcTBUS U3rOTABIMBAINCH U3 MJIACTUYHOIO MaTepualia U UMENH
pa3HO00pa3HyIo B IJIaHE (GOPMY — OT MPSIMOYTOJIBHOM 10 OCTPOYTOJIbHOH 1
okpyrioil. Ilepeausis KpoMKa MpENsATCTBUN B MEpPBOM CepUM IKCIIEPUMEH-
TOB ObliIa MPSMOYTOJIBHOW. BBICOTa MPENsSTCTBUI PaBHSUIHCH BBICOTE TSI,
OKCneprMeHTHI MTOKa3alld, YTO BO BCEX CIIydasx nepel (GpoHTaIbHOH KPOM-
KOI NpensaTcTBUH CTaOMIBHO BO3HHMKAET 30Ha pa3MbiBa. Cpa3y 3a mpernsr-
CTBHEM HaOJIIOAaeTcs akKKyMyJsiiust HaHocoB. [Ipu aTom s KonblieoOpas-
HBIX, 3aMKHYTBIX NPENATCTBUI 3Ta 30Ha aKKyMyJUILMU pacliojlarajiach
BHYTPHY HPEISATCTBHA. 32 30HOM aKKyMYJISIIMM Paclojaraercs JOCTATOYHO
obmupHas (10 3-4 TPOJONBHBIX Pa3sMEpOB MPETATCTBHS) 30HA pa3MbIBa,

© Ucaes 1.U., Opnos [I.A., Banuenko C.1., 2023
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CMEHsieMasi KOHYCOM BBIHOCA Marepuaina, opMa KOTOPOTO OIpPEAEIsIeTcs
TUTAHOBBIMHU OYEPTAHUSIMU TPETISTCTBUSL.

Bo BTOpo# cepuM SKCIEPUMEHTOB MNPSMOYTrojbHas JI00OBas TpaHb
MPEMATCTBHIA ObLIa 3aMEHEHA Ha CKOIICHHYIO TI0 TIOTOKY MO 45 TpaIycoB.
B 3TOM ciydae BOpoHKa pa3MbIBa mepel] ppOHTANBHON TPaHBIO IPETSTCT-
BHA IPaKTUIEeCKHA He 00pa30BHIBANIaCh. 3a THUIOBOW (TPSAMOYTOIBHOMN) Ipa-
HBIO MPEISITCTBUI cxeMa JieopMallii 0cTalach NPEeXHEH.

Crnenyromasi cepust SKCIIEPUMEHTOB ObLIa HarpaBjeHa Ha H3ydeHHE
TIporecca MpeoJoIeHNs MPENSTCTBIS OAMHOYHON Tpsinol. [Ipu sTom mpo-
Lecc M3y4yaJcsi Ha TPEYroJIbHOM B IUIaHE HPEISITCTBHU, HAIpPABICHHOM
BEPIIMHON HaBCTpEUy MOTOKY. B sKCIeprMeHTe MEeHsIach BBICOTA MPETIST-
CTBHSI OTHOCHUTEIBHO BBICOTHI TpsAbl. BBUIO 3aMedeHO, YTO NpH BBICOTE
MIPENSITCTBHSL MEHEE BBICOTHI IPsIZIbI IOCIIEIHSS ITPEOI0IEBACT NPETATCTBHUE,
Kak ObI HE 3aMeuasi €ro — He U3MEHsIETCsI HU ()POHT IpsAlbl, HU €€ BhICOTA.
Ecnu BeICOTa MPENSTCTBHUSA paBHA WM OOJBIIE BBICOTHI IPS/IBI, XapakTep
MIPOXOXKJICHHUSI TPsiAbl 4epe3 MPEMATCTBUE CYIIECTBEHHO HW3MEHSETCS.
Ha ¢ponTe nmpensTcTBHs BO3HUKAET BOPOHKA pa3MmbiBa. JIMHUS TpeOHS rpsi-
JbI JIOMAECTCA, JICBBIC U MPABbLIC KPbUIbA I'PAAbI, orn6a10u11/1e MpensATCTBUEC,
CYIIIECTBEHHO YCKOPSIOT CBOE JBUKEHHE, OTHOAs MPETSITCTBHE. 3a TPeTsT-
CTBHEM JIMHUSI TPEOHS Ipsiibl CHOBA BEIPAaBHUBACTCSI.

[Nony4eHHbIe pe3yabTaThl Ja0OPATOPHBIX YKCIIEPUMEHTOB MOTYT CITy-
KHUTh OCHOBOM JUTS BBIPAOOTKH PEKOMEHIALMH 110 IPOSKTHPOBAHHIO U pa3-
MEIIEHNIO COOpPYKeHHI M MpHOOpOB Ha JHE PEKH C TPSJOBBIM PEKHMOM
JIBIDKEHUST HAHOCOB.
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P.C. Yauos, A.C. 3aBaackuii, A.A. Kypakosa, A.M. Kambiies
Mockosckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

MOP®OJIOTUSA PYCJIA CPEJJHEIO U HUKHEI'O UPTBIIIA
(POCCUMCKHM YYACTOK)*

HccnenoBanus pycioBbIX mpoueccoB Ha p. Mprteimie B cpenHeM U
HIDKHEM TEYEHWH [0 TOCIECTHEr0 BPEMEHM CBOJMINCH K ONHCAHUIO OT-
JETbHBIX ()OPM HMX TPOSBICHUS, W CBEACHHUS O HUX HOCHIHM BBIOOPOYHBIN
WM JTOKaIbHBINH XapakTep. Ilo cpaBHeHmio ¢ p. OObI0, IPUTOKOM KOTOPOH
siBIIsieTcst VIPTHINI 1 Ha KOTOPOH PyCIOBBIE MPOLECCHl, OCOOEHHO B CPEIHEM
1 BEpXHEM TEUECHHUH, HAUMHAs C cepeAnHbl XX BeKa, MOCTOSHHO H3ydaroT-
csi, pThimn MOXHO Ha3BaTh "OeNbIM MATHOM" B reorpauieckoM pyCIIOBe-
nenun. [lepBoe monHOLEHHOE HCClieoBaHHE MOP(OIMHAMHUKH M THAPO-
Mopddosoruu pycina MpTeiira 6010 poBeneHo aBropamu [Kypakosa, 2022;
KypakoBa, Hanos, 2022], HO 0HO Kacaioch TOJIBKO y4acTka OT ycThs p. To-
6oua 1o ciustaus ¢ p. O0bIo.

B 2021-2023 rr. Gnaromaps TEXHUYECKOH MOIICpPKKE AIMHUHUCTpaA-
mun «O0b-HMpTemBoamyti» (pykoBoaurens P.A. UecHOKOB) Ha BceM Ipo-
TSDKEHHH POCCHICKOM YacTH peku (OT rpaHunbl ¢ KazaxcTaHoM 10 ycTbs)
ObUTH BBINIOJIHEHBI HATYPHBIE HCCIENOBaHMs p. VpThIla, NMO3BOJIMBILIHE
BIIEPBBIC aTh MOJHYIO XapaKTEPUCTUKY MOP(OIMHAMUKH U ycIoBHH (op-
MHPOBaHHSI MEAHIPUPYIOIIETO W Pa3BETBIECHHOTO pycia p. UpTeima, omeH-
Ky W3MEHEHHUH THUIIOB M IapaMeTpoB (OpPM pycia B IMPOLECCE PYyCIOBBIX
nedopmanuii. {1 3Tor0 OBUT BEIIIOJIHEH PETPOCIIEKTUBHBIN PYCIIOBON aHa-
JIN3 Ha OCHOBE COTIOCTABIJICHUS PA3HOBPEMEHHBIX KapT PEKH 1 KOCMHUYECKHX
CHUMKax, HaunHag ¢ 70-x rogoB XX BeKa, IUIAHOB IIEPEKATOB U IEpEeKaT-
HBIX YYacTKOB 3a IOCJETHHE 5 JIET U IPYyruxX MaTepualioB, (GUKCUPYIOMINX
COCTOSIHHE pyClla Ha OINpe/elIeHHbIe BpeMeHHbIe cpe3bl. [Ipu mposeneHun
HATYPHBIX HCCIIEJOBAaHUNA H3MEPSUTUCh PAcXOAbl BOIABI B Pa3BETBICHUSIX
pycia, CKOPOCTHBIE MOJISi Ha OTAEIbHBIX M3Ty4YMHAX U B y3/1aX pa3BeTBIIE-
HUH, MyTHOCTb BOJIbI (C MOCIEAYIOUIUM OIpPEEeICHUEM PAcX0/0B B3BEIICH-
HBIX HAaHOCOB), POU3BOAMIICS OTOOP MPOO TOHHBIX OTIOKEHHH.

© Yanos P.C., 3aBanckuii A.C., Kypakosa A.A., Kambimes A.M., 2023

*Boimonueno no mianam HUP (I'3) kadenpst ruaponoruu cymm (Ne 121051400038-1) u nayu-
HO-HCCIIEIOBATEIbCKON JJA00PATOPHHU 3PO3UH MOYB U PYCIOBHIX nporueccos (Nel121051100166-
4) npu ¢unancosoii nognepxke PH® (mpoexrtsr 18-17-00086 — HatypHble HecnenoBanus 2021
u 2022 rr. u 23-17-00065 — HatypHble uccnenoanua 2023 r. ¥ pyclIoOBOM aHAIU3 MEaHAPU-
PYIOLIETo U Pa3BETBICHHOTO PyCIa).
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O0mas xapaKTepUCTHKA PeKH U YCI0BHSA (POPMHPOBAHNSA Pycia

Pexa Upteim umeer npotsokeHHOCTH 2045 kM B mpenenax Pocenn, ox-
BaThIBas YaCTUYHO CpeJHEe M BCE HIDKHEE TEUYECHHE, IepeceKkaeT Ioro-
3amajHyro 4acth 3amaaHo-CHOUPCKON paBHHHBI, XapaKTEepU3ysICh CBOOO/I-
HBIMH YCJIOBUSIMH Pa3BHUTHSI pyclIoBbIX aedopmanuii. Ot rpanunp ¢ Kazax-
CTaHOM J10 ycTbs p. Tapbl Teuet nmo bapaOuHCKON HU3MEHHOCTH; HUXKE U JIO
r. ToGonbcka (custaus ¢ p. ToOos0M) npaBelidi OOPT OJIMHBI MTPECTaBICH
ycTynamu VIpTHIIICKO# BO3BBIMIEHHOCTH — OTPOraMH IUTOcKoro Bacroran-
ckoro tuiato [3amaxnas Cubups 1963; Bockpecenckuii, 1968], a cama peka
MIPOTEKAET 1o rpanuue miaro ¢ Mmumo-Mprsiickoit paBHuHOR. CTapocoi-
JATCKUI Bajl, KOTOPBIH NMPOTAHYJCA C CEBEpPO-3alaja Ha Or0-BOCTOK II0
paBHUHE, 00pa3yeT CYKCHHBIE YIaCTKH JOJIHHBI, 00YCIIOBUBIINE (HOPMHIPO-
BaHHE aJIallTUPOBAHHOTO pycia B paiioHe r. OMcKa U JjBa KOPOTKUX y9IacTKa
BPE3aHHOTO pyciia yxke OJmke K ycThio p. Tobona.

HpTei TeueT Ha ceBep OT rocyJapCTBEHHOM rpaHuibl 10 . OMcKa,
3aTeM Ha CEBEPO-BOCTOK, y YCThs p. Tapbl MoBopaunBaceT Ha CEBEpO-3amaj 1
ot yctbs p. Tobona — Ha ceep. [lluprHa AHUIA TOJTMHBI PEKH U3MEHSETCS
oT 4-8 1o 18-22 kM U NEePHOIUUECKH CY>KAeTCs UM PaCIIUPAETCs 10 AJIHHE
peku. Illupuna pycna xonednercs ot 0,5 o 1,0 kM, ykioH peku — ot 0,05
10 0,025%o. B paitone r. TobGosnbcka Hixke ciustHus ¢ p. Tobosmom peka
MIpUOIIIKaeTCst K MpaBoMy KOpeHHoMY Oepery H, orubast ToOonbckuit «Ma-
TEpUK», TOBOPAYMBACT Ha CEBEp, MEHsI HalpaBleHHE Ha cyOMepHIuo-
HanpHOe. [llnprHa AHUIA TOIWHBI B HIKHEM TEUEHUH PEKU M3MEHSETCS OT
5-10 mo 15-20 kM, muprHA PyClia 3aBUCUT OT €ro (GOPMBI U KOJeOIeTCs OT
0,5 mo 1,5 kM. Pycno HpTeima mpoxoauT BHONH MPaBOrO OOpPTa JONHUHEBI
BIUIOTH 1O T'. XaHTHI-MaHCHICKa, MO JIEBOOEPEKBIO MPOCTHPAETCS Iecya-
Has paBHHHA B 30-50 kM OT peku ¢ aGcomroTHBIMH oTMeTKamu 40-45 M.
VYkioH pexu B HHxkHeM TedeHnn coctasiseT 0,025-0,020%o.

Orubas y r. XanTel-MaHCHICKa CEBEPHYIO OKOHEUHOCTH T0OOO0IBCKOTO
MaTtepuka — CaMapOBCKHI OCTaHel] U 00pa3ys BO3JIe HEr0 OOTEKAIOIIYIO
n3nyunHy, Upteim Ha HwkHUX 20 KM nepecekaer JOIMHY W noimy Oowm,
NpUHKMMasl pykaBa ee pasZBoeHHoro pycia (nmporoku bon. HeyneBka u
Tpenbkuna) [Yanos, Kameimes u np., 2021].

OCHOBHOH MCTOYHUK NMUTaHUs p. MpThIa — Tanble U rpyHTOBEIE BOJI.
BomHeIit pexxuM OTHOCUTCS K 3amaHocHOupckomy Triry (o b.J[. 3aiikoBy).
[TomoBwHA TOIOBOTO CTOKA PEKHU MPOXOAHT BecHOH, 27% metoM, 19% oce-
HbI0 U 7% 3umoil. CpenHeronoBoi pacxox Boabl y T. OMcKa cocTaBisieT
851 M/c, B r. Tobombcke — 2150 m’/c. CpeHErogoBoii MaKCHMATbHBIIL
Pacxos BOIBI COOTBETCTBEHHO 4870 1 6500 M/c. B ycThe peku cpemHero-
JIOBOM pacxon Bojabl cocTaBisieT 2830 M /c, MakCUMabHEIH — 7950 m/c.
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Poct romoBoro cToka MpOMCXOIWT M3-3a BIMSHHA NPHUTOKOB — peK Tapsl,
Hempsuaku, Umuma, To6ora, KoHas! 1 npyrux Manbeix pek. B HibkHEM Te-
yeHuu (Hmxe r. XaHTel-MaHcuiicka) Ha nocieaHux 10 KM BOAHOCTH PeKH
BO3pacTaeT B pe3ysibTaTe CIUAHUA C pyKaBaMU Pa3IBOCHHOTO pycCla Cpei-
et O6u — Bo. Heynesku (904 m°/c) n Tpenbkuna (382 m’/c). BogHocTs
peku Bo3pactaeT B 3,3 pasza, B mosioBoabe — B 3,7 paza. Cpeansisi ronoBas
BEJIMYMHA KOJEeOAaHUH ypOBHS BOJBI B PEKE COCTABIJISET OT 3 110 8§ M, Hau-
OoutpInasi BeNM4IrHa HaOMI0qaeTcs Ha MPUYCThEBOM YUaCTKe.

MyTHOCTB BoAbI MpThImIa Bo3pacTaeT BHA3 MO TeUSHHMIO: y T. OMcKa —
138 /™, y r. ToGombcka — 163 T/M’; pacxod B3BEIICHHBIX HAHOCOB
y 1. Omcka paBeH 54 xr/c, B 1. Tobomscke — 310 kr/c, y 1. XaHTHI-
Masncwuiicka — 870 kr/c.

JlenoBele siBIICHNS HAa HIDKHEM VIpThINIe HAUMHAIOTCS B HaYale HoA0ps
U OBICTPO PacCHpPOCTPAHSIOTCS BHU3 MO TeueHHto. OCeHHUH JIeT0X 0 IUTUTCS
OKOJIO JIByX HeJelb, C 00pa3oBaHHWEM 3aTOPOB, MaKCHMaJlbHas TOJIIIUHA
npaa — 1 M. BeceHHUil 1e10X0] HENPOIOLKUTENBHBIN, UINTCS 5-7 THEH.
BckpeiTue peku MpoUCXOIUT € Iora Ha CeBep, COMPOBOXKAAACH 3aTOPAMU.
ITonHOE oumILieHHE PEKU OTO JIbJA MPOMCXOJUT B KOHIIE anpesis — Hayaje
Masl.

Mop(])ozmﬂaMqucmle THIIBI pycJia, pacCcpeaoToueHue CTOKa
B pa3B€TBJICHUAX U pyCJIOBOﬁ PEeKUM

Cpenauit 1 HIKHINA y9acTku UpTeima ot rpanuis! ¢ Kazaxcranom no
YCTBSI pa3leNisieTcsi Ha YEeThIpe MaKpOoydacTKa IT0 PacIpOCTPaHEHHIO MOp-
(oJMHAMHYECKUX THUIIOB PyCia, I'€0JI0ro-reoMopoIOrH4ecKUM YCIOBUSIM
ux QopmupoBaHus U BogHOCTH peku (puc. 1). Bepxuuit Makpoy4dacTok A —
caMblii KOPOTKHH, HO UMEET NPOJIODKEHNE BBEpX 10 TeueHuto B Kazaxcra-
He. Ero qnuna B Poccnn — 65 kM (o H.IL. Yepnak), pyciao HIMPOKOIOWMEH-
HOE.

Makpoyuactok b npoctupaercs 1o KaprameBckoi ropel, €ero JjnHa
420 kM. Pexa B ero mpejenax B OCHOBHOM T€4YET BJIOJIb MPABOTO KOPEHHOTO
Oepera. Pycio B OCHOBHOM aJanTHPOBAaHHOE, MPEACTABICHO OJHOCTOPOH-
HUMHA W OJMHOYHBIMHM Pa3BETBICHMAMH, JHOO INpSMOJHMHEIHOE, WHOTIA
o0pasyeT u3ay4dnHbl. MakpoydacTok B — camblii 6ombinoii mo e (1615
KM), 3aKaHuuBaeTcs ciusHueM Mpteimma ¢ p. Tobomom, xapakrepusyercs
aOCONIOTHBIM TIpeoOIaJaHueM MIMPOKONMOWMEHHOTO MEaHIPUPYIOLIETO

pycna.
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Puc. 1. Cxema pacronosxeHust MOP(HOIOTHIECKH OJHOPOJHBIX yIacTKOB pyciia
HWpreima B npenenax Poccnu. 1 — rpaHuIbl M HHAEKCH MaKpOY4acTKOB, 2 — TPaHu-
IIBl ¥ HOMepa MOP(OJIOrnuecKr OHOPOIHBIX YUaCTKOB, 3 — TOCYJapCTBEHHAs
rpanuna, 4 — rpaHuibl cyobekToB P®; THIBI pycna: 5 — npsMoIMHEHHOe pycIIo,
6 — uepe/iOBaHNE H3ITyYHH U MPSMOIHMHEHHOr0 pycia, 7 — Bpe3aHHBIE U3ITyUHHBI,
8 — BBIHY>K/ICHHBIE, BIIMCAHHBIE U CYHIYUHBIE U3IIyUHHBI, 9 — CBOOOAHBIE U BBIHYXK-
JIeHHbIE M3IyIHHbI, 10 — cBOOOIHBIE, BBIHYKICHHBIE U BIIMCAHHBIE 3Ty YHHEL,
11 — cBoOogHBIE, BEIHYKICHHBIE, BINCAHHBIEC U CYHIyYHBIE H3IIYyUNHEI,
12 — GonpIue U3ITy4uHbI, 13 — uepeoBaHne OHOCTOPOHHUX PAa3BETBICHHUH
1 IPSIMOJIMHEHHOTO pycia, 14 — OTHOCTOPOHHNUE Pa3BETBIEHUs, 15 — OobInue,
BITMICAaHHBIC, BBIHY KACHHBIE, CYHIyIHBIC X CBOOOIHBIE U3ITyUHHBI;

16 — yepenoBaHNe BIUCAHHBIX, BHIHYKICHHBIX 1 CBOOOJHBIX U3ITyUHH
C OIMHOYHBIMU Pa3BETBICHUAMY; 17 — CBOOOJHBIC M3TyUHHEL, 18 — YyepenoBanue
MPSIMOJTMHEHHOT0 pycia, pyCIOBBIX PAa3BETBICHUI U CBOOOAHBIX H3TyUUH

Makpoyuactok ' — camplii MHOTOBOAHBIH, HAUWHAETCS OT YCThA
p. ToOona, KOTOPBIN yBEIHUMBACT BOAHOCTh pekd B 1,65 pasza. ChusHue
c p. Konnoii yBennunBaer BogHocTh eme Ha 30%. Pyciio B ocHOBHOM cBO-

54



00HO MeaHIPUPYET, MIHNPKOTIONMEHHOE, IIMPUHA ITOMMBI Bo3pacTaeT ot 10
10 20 kM.

[lepBeIii MOP(OIOTHYECKH OIHOPOIHBIM yYacTOK PEKH IMOJIHOCTBIO
COBIIAZA€T C MAaKPOYYaCTKOM A, XapaKTepH3yeTcs OJHOCTOPOHHHMU IIPH-
OpeXKHBIMH Pa3BETBICHUSMH M €IMHUYHBIMU PAa3BETBICHHUSIMHU C KBa3HpaB-
HOMEPHBIM paclpelielieHHEM CTOKa MEXay pyKaBaMu. Pyciio 3xech npsimo-
JIMHEHHOE WJIM Pa3BETBICHHOE, MPOXOJAIIEe BIOJb HPABOr0 KOPEHHOTO
Oepera, oOpa3yeT CepHIO M3 TpeX KPYTHIX CBOOOJHBIX HM3JIY4HH, a TaKXKe
COXPaHUBILIHUECS PENUKTHl PaHEe CIPSIMICHHBIX U3IYyYHH. DTO MOXXET CBH-
JETEeTIhCTBOBATh O MPOIUIBIX H3MEHEHHUSIX pycia peKd, KOTOphIe MOTIJIH
TIPOM30MTH KaK M3-32 €CTECTBEHHBIX IepeOpMUPOBaHMA, TaK U TEXHOTCH-
HOTO BMeIIATeJIbCTBA. BcTpeuaroTcsi yAJIMHEHHBIE OCTPOBA, HMMEIOIIUE
00JBIIIOE COOTHOIICHUE IIHHBI M ImupuHsl (L,/B,) U obpasyromue 1ubo
napajuiebHO-pyKaBoe Pycio, JTHO0 OTHOCTOPOHHUX NMPHOPEKHBIX pa3BETB-
NeHusX. B pykaBax BcTpedaTbesl pa3BETBICHHS BTOPOTO TMOPsAKa, 00pa3o-
BaHHbIE MaJIBIMH WU JJIEMEHTapHBIMUA OCTPOBAMH.

Maxkpoyuactok b pacmonaraercst BIoybp mpaBoro 60pTa JOIWHBI PEKH
¥ MMEET MPEUMYIIECTBEHHO Pa3BETBICHHOE PYCI0, HO HEKOTOPHIE YIACTKH
MIPSIMOJIMHEHHBIE Hepa3BEeTBICHHbBIE, 0COOCHHO B HIKHEW ero yactu. [lepen
r. OMCKOM eCTh MPOTSKEHHBIH Y4acTOK MapayieIbHO-PyKaBHBIX Pa3BETB-
nennii. KonndecTBo MpsSMOIMHEHHBIX HEpPa3BETBICHHBIX yYacTKOB YBENH-
YUBaeTCs BHU3 10 TeueHHro peku. J{ist yuactka b-1 xapakrepHa maccoBas
pa3pabotka kaprepos III'C, ompenensiomnias pa3BTHe TeX WIHM THBIX pyKa-
BOB H PYCJIOBOW PEXKHM PEKH B IIEIIOM.

Ha yuactke b-II mexay r. OmckoMm u Kpyrtoit I'opkoil HCHBITEIBAaIOT
3HAYUTEIBHOE TPAZONpPOMBIIIICHHOE NaBJIEHHE H3-32 TOTO, YTO YYacTOK
HAXOAWTCS B TpeAenax Topojackoil depthl OMcCKa W €ro OKpPECTHOCTEH.
MHorue 1aMObI EPeKPHIBAIOT BTOPOCTENICHHBIC PyKaBa, KOTOPBIE HUCIIOJb-
3YIOTCS KaK 3aTOHBI JUIS OPTOBBIX U CYJOXOJHBIX MPEANPUATHI, Ipeanpu-
SITMH BOOHOTO MYTH W PA3TIMYHBIX MPOMBIIIICHHBIX 1 KOMMYHAJIBHBIX 00b-
ekToB. CTpOMTENBCTBO AaMO, HECKOJIBKHX MOCTOBBIX IIEPEXOO0B, Oepero-
3alIMTHBIX COOPYXKEHHMH CO3/1ali0 YCJOBHUS Ul CTaOWIM3alMU pycia Ha
JTAHHOM yYacTKe.

IToiima 371€Ch OTHOCUTENBHO Y3Kasi, MHUPUHON OT 4 10 6,4 KM, pycio
umeeT mupuHy oT 300 M g0 1100 M ¢ octpoBamu, 0Opa3yrOIIMMH Yepe-
IOYyIOUIecs W ONHOCTOPOHHHE Pa3BETBICHUAMH, Pa3/IeICHHBIC MPSIMOIH-
HEHHBIMHU BCTAaBKaMH WJIM MOJIOTUMHU M3TyduHaMu. Pexa Ha 3TOM ydacTke H
Jlaiee B OCHOBHOM Te€4YeT BIOJb MPaBoro Oepera, 1 B €CTECTBEHHBIX YCIIO-
BHAX IIOTIEPEYHBIN YKIOH (POPMHUPOBANICS B CTOPOHY JIEBOOECPEIKHOW MOH-
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MBI, YTO MPUBENIO K NPEUMYIIECTBEHHOMY OOPa30BaHUIO OCTPOBOB BJIOJb
JIEBOTO MOHMEHHOTO Oepera.

Hwxe no teuenuro (yyacrok b-III, .. Kpyras ['opnast — ropa Kap-
TalIeBCcKasl) MPIMOJIMHEHHOE HEepa3BeTBIECHHOE pycio (46,3%) mpepsIBacT-
Csl OTHOCTOPOHHHMMU JICBO- U NMPAaBOOEPEKHBIMH OJUHOYHBIMH M yYaCTKOM
CONPSDKEHHBIX Pa3BeTBICHUH (CymMMapHO 5,5%), 00pa30BaHHBIMU BBITSHY-
TeiMU OcTpoBamu (L,/B,=11,1 u 7,9). OnHOoCTOpOHHHUE Pa3BETBICHUS 00pa-
30BaHbI BYMsI OCTPOBAMH, PA3IEICHHBIMI MaJIOBOHBIMH MEKOCTPOBHBIMHU
MIPOTOKaMH, JH00, B CBOIO OYepelb, XapaKTepH3YIOTCS DPa3BETBICHUSMH
2-ro mopsAKa Ha 3aXoJie¢ B OCHOBHEIE (CyIOXOIHBIE) pyKaBa, B KOTOPBIX
MIOTOK HA 3aXO0Z€ B OCHOBHOH CyJOXOAHBIN pYKaB pasZeisieTcs] Ha BE KO-
pOTKHE IPOTOKH, BOJHOCTh KOTOPBIX COCTaBIISET, COOTBETCTBEHHO, 4,5 U
39,4%. Bo MHOTHX pyKaBax OCTpOBa BO3HUKIHU B KOHIlE XX-Hauane XXI
BEKa NP 3apacTaHUM OcepeaKoB. HekoTopble pa3BETBICHWH IIEPECTAIH
CYIIECTBOBATh, B TOM YHCIIE OJaromaps MepeKphITHIO MATOBOAHBIX PYKaBOB
JaMOaMu.

Maxkpoyuactok B — ot ropsr Kapteimesckoii 1o yctbs p.Toboma mo-
XKeT OBITh pasjelieH Ha 8 MOpP(OIOTHIECKH OJHOPOJHBIX YUacTKOB, pa3i-
YAIOMIUXCS 1O NPeoOaaHUI0 Pa3IMYHBIX THUIIOB H3JIyYUH, W3MEHEHHIO
LIIMPHUHBI JHUINA JOJHMHBI, YPOBHEM BOJOHOCHOCTHM M B3aUMOAEHCTBHUEM
PEeKHM ¢ KOpeHHbIMH Oeperamu. MpThlm 37ech B OCHOBHOM MEaHIPUPYET,
OJTHAKO, Ha HEKOTOPBIX Y4acTKax 00pa3yloTcsi OCTPOBa Ha MPSMOJIMHEHHBIX
«BCTaBKax» MEXHY OONBIIMMH M3IydMHAMH U Ha BEPXHUX KPBUIBIAX KpPY-
TBIX M3IY4YWH. TUNHYHBIE PAa3BETBICHHUS C OTHOCHTEIHHO MPSMOIMHEHHBI-
MH pyKaBaMM BCTPEYAlOTCA OUY€Hb PEAKO, ONpEAeNssiCh MECTHBIMH YCIIO-
BHSAMH, ITUPUHON IOWMBI U BIASHHAEM HEPOBHOCTEH KOpeHHBIX Oeperos. Ha
ydJacTke oT ycTbsl p. Mmmma 1o n. bopkwu, raoe pycio Bpe3aHHOe, pa3BeTB-
JIEHHUs OTCYTCTBYIOT. Pa3zBeTBieHuUs 2-r0 NOpaaKa U NPOPBaHHbIE U3ITYYHHbI
TIOSABIISIFOTCS TOJIBKO HIKE yCThsl p. MmiMa, 0cOOEHHO MocIie €€ CIUAHUS C
pexoit Tobon, rae pacxomsl Boxsl (GOPMHPYIOT pyciIo NpH 3aTOIICHHOMH
noiiMe. Ha 3TuxX ydacTkax TakKe HAUMHAIOT MOSBJIATHCS MONMEHHBIE IPO-
TOKH.

Ot ropsr KaprameBckoii o HaceneHHOTo MyHKTa ATak ydacTok B-IV
IPOTSDKEHHOCTBIO 1576 KM XapakTepu3yeTcsl pe3KUM pacUIMpeHUeM MOWMBI
10 22,4 kM 1 abCOMOTHBIM TpeodIalaHieM H3BIIIMCTOTO pycia. Ha atom
Y9acTKe MOXXHO BBEIIENMHUTH 16 cBoOOmHBIX m3nmyuwH (41,2% OT minHBI),
S BeIHYXeHHBIX u3nyuuH (13,5%) m 4 cyHayunsix wsnmyuussl (20,8%).
Haumenpimas mmmpuHa JOJIMHEL B MIpeesiaX ydacTKa cocTaBisieT 14,6 kM, HO
BO3HMKAET CY)KEHHE JTHWIIA JOJIHMHBI 10 2 KM y HaceleHHOro myHkTa EBra-
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rHO. Jlanee mupuHa MOMMBI CHOBA yBeIM4HUBaeTcs 10 15,5 kM, HO K KOH-
Iy y4acTKa COKpamaercs 10 9 KM.

Bonee yeM TpeTh CBOOOAHBIX M3ITYYHUH OTHOCHUTCSI K KaTETOPHU OOJIb-
IIMX W3IYYHH, Y KOTOPBIX cTperna mporuda coctasisieT ot 2140 mo 4100 m.
BepmmHbl 3THX M3IIy4HH KacaloTcs HPOTHUBOMOJIOXKHBIX OOPTOB IOJIMHEL, a
MeX]ly HUMHU HaXOJSTCA MPSIMOJIMHEHHbIE «BCTABKU», KOTOPBIE CONMPSATaOT-
Csl C HIDKHMMH U BEPXHHMH KPBUIbSIMH CMEXHBIX (hopM. Ha Takux «Bcras-
Kax» 0OBIYHO BO3HHMKAIOT MECTHBIE PAaCIINPEHHs pYcCla, B KOTOPBIX (hOpMH-
pyloTCS OJIUHOYHBIE WJIM OJHOCTOPOHHHE pa3BETBICHUS. BOIBIIMHCTBO
U3JTy4UH TPYNIUPYIOTCS B CEPUU U3 JBYX-CEMHU U3JIyUHH KaxJasl, U TONBKO
TPY M3IY9HHBI 00pa3yIOT OJMHOYHBIE ()OPMBI MEXIY KOPOTKHMH ydacTKa-
MH IPSIMOJIMHEHHOTO0 HEpa3BETBIEHHOIO pycia WM OAUHOYHBIMU Pa3BETB-
JICHUSIMH.

VYyactok B-V, pacmonoskeHHBIN Mexay H.II. ATak ¥ H.II. Taboph! xa-
pakTepu3yeTcss 4epefOBaHHUEM C 4YEpEeJOBAHUEM MPSIMOJIMHEHMHOTO Hepas-
BETBJICHHOT'O PYyCla M CEpUil M3Iy4HH, YaCTO OCIOKHEHHBIX OJHOCTOPOH-
HUMH ¥ OCEpEIKOBBIMU pa3BETBICHUSAMH. Ha 3TOM ydacTke HaxOAWTCA
25 W3IIy4wH, KOTOPBIE COCTABISIOT OOJiee IIOJIOBHHBI JJIMHBI y4acTKa.
BONBIIMHCTBO M3MYYHH SIBJISIOTCS BIUCAHHBIMU, BBIHYKICHHBIMU WM CYH-
JOYYHBIMH, B TO BpeMs KaK CBOOOIHBIC M3IyIHHBI COCTABIAIOT 48% OT nx
ob1ero konuuectBa. Yerblpe OONbIIME U3ITyYHHBI PAcHOIOKEHBI TaK, YTO
UX BEpILIMHBI KacalTcs OOPTOB AHMUILA JOJNUHBI. BOJIBIIMHCTBO CBOOOIHBIX
M3JTy9UH Ha 9TOM y4JacTKe SIBIISIFOTCS TOJIOTHMH.

[MupuHa moWMEI Ha 3TOM y4yacTKe B CpeJHeM cocTaBisieT 18-19 kw,
XOTSI MOXKET JAOCTUraTh 22 KM WM YMEHbIIAThes 10 7 KM. Pycio Tsroreer k
MIPaBOMy KOpPEHHOMY Oepery, 4TO MPHBOAUT K (JOPMHUPOBAHHIO CYHIYIHBIX
W3JIYYUH U 3HAYUTEIILHOM 10N MpsiMoiiHeitHoTro pycia (40%).

Ha yuactke ot H.i. Tabops! 10 ycThs p. Mmmma pyciio Takxe Imupo-
KOIONMEHHOE, HO LIMPHHA MONMBI cokpamaercs oT 8-12 kM 10 7 KM.
Bonpias yacte pycna meanapupyert (67,1% JuMHBI yyacTka), Tpu4eM Hin-
pUHa Tosfca MEaHAPUPOBAHUS COOTBETCTBYET NIMPHHE JHUINA JOJIHHBL
Ha stom yuactke Bcero 9 u3 41 u3myunH mMeIOT cTpeny mporuba Ooimee
2000 M, B TO BpeMs Kak Ha MpeasIayIIeM ydacTke ux 0suto 10 u3 25. MHuo-
T'He U3NIyYHHBI, Y KOTOPBIX cTpena nporuba meHbie 2000 M, Takke Kaca-
I0TCSI OOPTOB MOJIMHBI, WX KpPbBUIbSl IEPECEKAIOT IMOWMY IO AWAroHAIIH.
Ha stom yuactke mpeoOiasatoT BucaHHbIe, BeIHYXAeHHBIE (13 ex., 23,7%
JUTMHBI) ¥ CyHIy4HbIe M3IMy4uHbI (5 en., 13,6%). Cpenu cBOOOIHBIX H3ITy-
YHH 8 SBIAIOTCSA KPYTHIMH, OCTaJIbHBIC TIOJIOTHE U Pa3BHUTHIE.
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I1aTh M3MyYMH MMEIOT Pa3BETBICHUS 2-TO MOPSAAKA, KOTOPBIE pa3BH-
BAlOTCA Ha BEPXHHUX KPBUIbSIX M B MX NMPHUBEPIIMHHBIX YaCTAX, INIE CIIPSIM-
JISIIOIME TIPOTOKU Y BBIMYKIIBIX OEpEeroB HEPEAKO JOCTaTOYHO MHOTOBOJI-
Hble (Hampumep, B [IeTpOBCKOM pa3BETBICHUH, BOAHOCTh TaKOH MPOTOKH
cocrasisierT 24,9%). 29,7% nnauHBI y4acTKa COCTABJISIIOT NPSIMOJIMHEHHbIC
pycna 6e3 pasperBicHui (12 0Tpe3koB pyciia ¢ oOmeH auHOM 56,5 KM).
B Mecrax pacummpenus pyciia Mex/y CMEKHBIMU U3Jy4HHAMH U JJIMHHBIMH
KPBUIBSIMH OOBIYHO MMEETCSI OJTMHOYHOE Pa3BETBIICHHE, TJIe CTOK MEepHOAH-
YeCKH TepepacnpeesieTcs MexX 1y 000MMU pyKaBaMH.

VYyactok oT ycThs p. Mmmma 1o HacenenHoro myHkTa bopku (B-VII)
SIBIIIETCSI CaMbIM KOpPOTKHM Ha cpemaeMm UWptemme (37 xMm). Pycmo 3mecs
Bpe3aHHOE, BHIJEISIETCS IBE CEPUU UNTYUYHH (5 U 2 B KaXIIOH CEpHH), KOTO-
pBIe pa3aesieHbl KOPOTKUM MPSIMOJIMHEHHBIM OTpe3koM (3 kM). YdacTok
3aKaH4YMBAETCS NPSMOJIMHEUHBIM PYCIIOM JJIMHOU 5,5 kM. IIaTh m3nyuuH
9TOT0 y4acTKa OTHOCSITCS K KaTETOPUH MOJIOTHX, U TOJBKO BTOPAask M3JIy4H-
Ha (HoBoHHKOIBCKAs) B IEpBOM cepuu SIBISETCS KPYTOH, uMeromeil naib-
eo0paszHyto Gopmy (COOTHOIICHHUE MPOruda /i, K AIHMHE U3ITyIUHBI L paBHO
2,3, crpena mporuda h, = 2050 m). Bropas m3myunHa BO BTOpOH cepuu
TaKKe KpyTas, HO UMEET CErMEeHTHYIO (opMy M cooTHomeHue //L Takke
paBHO 2,3, HO h, = 1600 M. J{ns Bcero y4acTtka XxapakTepHbI NOBBIIICHHbIC
3HAYEHHS BCEX MApaMETPOB U3ITyUHH.

VYyacTok oT HacesneHHOro nmyHkTa bopku no ropsr Enanckoii (B-VIII)
UMeeT JUIMHY 96 KM M XapaKTepH3yeTcsi LIMPOKUM pPYyCJIOM, B KOTOPOM
90,1% Bce#l IMMHBI 3aHUMAIOT W3Ty4uHBL. KOpOTKHE MpsMble y4acTKu (MX
4) umeroT o01Iyto JuIMHY Beero 9,5 kM. Ha aTom y4acTke ecTb msTh cepuii
U3NTYYUH, KOXK/asg U3 KOTOPBIX COCTOUT U3 2-7 CMEXHBIX U3Iy4YHH, TPOTS-
JKEHHOCTH KOTOPBIX BapbHUPYeET OT 2 110 39 KM; HHOTJa OHH UMEIOT CJIOXKHEIC
meTiieo0pasHyro Gopmy.

Bce nerneoOpa3Hble M3IyIHHBI HA 3TOM yYacTKE COCTOAT M3 KOMOH-
HallM¥ Pa3IMYHBIX TUIOB M3JIyYUH: CETMEHTHBIX HU3JIYYWH B BEPXHEM HIIH
HIDKHEM KpbUIE M B NPUBEPIIMHHONW YacTH WM NPSIMOJIMHEHHOTO ydJacTKa,
00pa3yoliero HW Hee yUIMHEHHOE KPBLIO BEpXHEH M3Iy4YHHBI.

VYyactok B-IX (ropa Enanckas — HaceneHHbIH myHKT Kyphsi) xapakre-
pu3yeTcst y3KO# MoiMOoi, BKIroYaeT B ceOsi 7 Bpe3aHHBIX, 3 BIMCAHHBIC U
a/IaliTUPOBAaHHBIE ¥ 3 CYH/Iy4YHbBIE M3JIyYHHBI, KOTOPBIE 00pa3yloT €IHHYIO
CEpHIO.

Pycno Ha ygactke B-X ot H.11. Kyphs 10 H.1. AGanak CHOBa pacIiupsi-
eTCSI M CTAHOBHUTCS IIUPOKOMOWMEHHBIM. bombiias gacte pycna (79,5%)
MIPOJIOIHKAET MEAHIPUPOBATh — HA ydacTke 19 cBoOO HBIX M3nyunH (46,5%
oT oO0Imeil IIMHBI y4acTKa), B TOM YHClie 6 BIUCAHHBIX U BBIHYXICHHBIX.
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BonpmmHCTBO M3nmyynH o0BenuHEHO B cepuu (8 cepmii). Takke mMeercs
HECKOJIBKO KOPOTKHX TIPSAMBIX YYacTKOB (WX § miawHO# 29,5 kM), B oOmieit
CJIOKHOCTH cocTaBisronux 14,4% JUIMHBI BCETO y4acTKa, U OHO Pa3BETB-
nenne. Ha 5 m3myunmHax ydacTka B MX BEPXHHMX YacTAX C(OPMHPOBAINCH
MIpUOpE’KHBIE PAa3BETBICHNUS, BEPOSITHO, U3-3a MTOBBIMIEHHONH BOJHOCTH BTO-
POCTETICHHBIX DPYKaBOB W IPOXOXKIEHHS PYCIO(GOPMHUPYIOIIEro pacxoja
BO/IbI IIPY 3aTOIJIEHHOM NoiMe.

VYuactok B-XI (a.11. Abamak — ycthe p. ToOoa) mpeacraBieH depeio-
BAaHUEM TNPAMOJIMHEHHOTO HEPA3BETBICHHOTO pYyCla, PacIOJararoIierocs
BIIOJIb TIPABOTO KOPEHHOTO Oepera u cepuil u3 AByX M3IY4HH, U3 KOTOPBIX
OJIHa — CBOOOIHAS, BTOpasi — BEIHY K/ICHHAS MJIM BIMCAHHAS.

Takum oOpa3om, Ha Makpoyudactke B (ot ropsl Kapramesckas mo
ycThs pexu To6oi) abCoMOTHOE OONBIIMHCTBO COCTABISAIOT YYaCTKH MEaH-
JPUPYIOLIETO pycia, MPUYEeM HX IO Ha MOP(OJIOTHIECKH OJXHOPOIHBIX
yuyacTkax BapeupyeT oT 72 % no 90,1 %, u TonbKko Ha ABYX ydacTkax (B-
XI) mons npsiMONMHEITHOTO Hepa3BETBIEHHOTO pycia cocTasiseT 46 %. Ha
yuyacTtke B-V 1ons npsIMOTMHEHHOTO M pa3BETBICHHOTO PYCJIa COCTABIISET
40 % u 7,9 % cooTBETCTBEHHO. DTO OOBSCHSETCS BIMSHUEM IIPaBOTO KO-
peHHoro Oepera, €ro BBICTYIIOB W MBICOB, HIKE KOTOPBHIX (OPMHPYIOTCS
OCTpOBA.

[Mocne cnustanmst ¢ p. Tobonom (makpoydactok I7), KoTopblid yBeanyu-
BaeT cTok Mpreima Ha 1,6 pa3a, mMpHHA AHUINA JOJUHBI B, mocienoBa-
TEIbHO YBEIUYMBAETCs, a B3aMMOJEHCTBHE pycila peKd ¢ ee OopTamu
YMEHbBIIAeTCsI. DT MIPU3HAKH MO3BOJIAIOT Pa3feiuTh VpThimn Ha Tpu MoOp-
¢donornuecku ogHoponHbIX yuactka: ['-XII — ot ycrbs p. Tobomna 1o ycTps
p. Hembsiaku (355 kM), rae Ba xonebierces B peaeinax okoio 10 kM, pyciio
MpUOIIKAETCS K MPaBOMy KOpeHHOMY Oepery U (GopMupyIOTCs OoJbIIne
W3JTyYUHBI, KOTOPhIE B BEPIIMHAX KacaroTCS NPOTHBOIOJIOXHBIX OOPTOB
nonuabl, ['-XIII — ot yetes p. dembsaku 10 ycrbsa p. Konner (206 xm), tae
Bn nocturaer 12 kM, pycio IpoOXOJuT BAOJIb IPAaBOr0 KOPEHHOTO Oepera, a
cieBa ocraercsa mmpokas noima; I'-XIV — mmxane 106 kM pexu, rae mm-
puHa B ysemmuuBaeTcs 10 20 KM, pyclio HaXOAMTCS MOCEpEeIUHE THUIA
JOJIHBI 1 CBOOOJHO MEaHIPHPYET, U JHIIb B KOHIE Y4acTKa y I. XaHTHI-
Masncwuiicka WpTeim npubnmkaercs K mpaBoMy KopeHHOMy Oepery. Hipke
ropona Xantsl-Mancuiicka VpTeim nepecekaet noiimy OOu U IpUHUMAET py-
KaBa ee pa3iIBOCHHOI0 pycia — npotoku bosnbias Heyneska n Tpenpkuna.

[Tpeobnanaromas hopma pycia Ha BCEM MAaKpOy4JacTKEe — U3BHIIHCTAs
(pexa meanapupyer), KoTopasi coctanisier 65,9% ero amuusl (439,5 kM u3
666,5 kM yuactka). [IpsiMonuHeiiHble OTpe3kn 3aHHMalT 24% pycna u
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MMEIOT CyMMapHYyI0 NPOTsDKEHHOCTh 160 kM. Pa3BeTBieHHs COCTaBISIOT
10,1% mmuaer pexu (67,5 kM), mpudeM OONBIIMHCTBO U3 HAX — OJUHOYHEIC
(9 m3 11, cymmapnas mmHa — 60 KM), OJHO SBJSCTCSA MMapauICIBHO-
pykaBHbIM. Bosiee TpeTn Bcex W3ITyYMH pycia OCIOXHEHBI Pa3BETBICHMUS-
MH, KOTOpbIE 00pa3yloTcs B NPHBEPIIMHHBIX YACTSIX WM3IYYHH WM Yepe3
mropy u3iny4duH. [IpsiMosIHEHbIE Y9aCTKH HHOTJa UMEIOT OJJHOCTOPOHHUE
NpUOpEXKHbIC Pa3BETBICHUS, KOTOPBIE OT/IENECHBI OT OEPEroBOi MOWMBI OT-
HoOcUTeNbHO MaoBogHbIME (0,6-6,5%) nporokamu. O0mas [uIMHA pa3BeTB-
neHnit (cOOCTBEHHO Pa3BETBIICHUS pyciia M Pa3BETBICHUS, OCIOXKHSIOIINE
W3JTy4UHBI U NPSIMOJIMHEIHbIE Y4acTKM) Ha HMKHEM VIpTele cocraBiseT
145,5 xkm, unu 21,8% ero JIMHBL

Ha nmxuem Hpthime Hanbosee pacnpoCTpaHEHbl CETMEHTHBIE CBO-
6omubie M3My4InHH (32 B 00mei cinoxkHocTH) — 26,9% MPOTSHKEHHOCTH pe-
k1 HIke ycTbs Tobona u 40,8% m3BuimcToro pycia. BropeiMu o pacmpo-
CTPaHEHHOCTH SIBJISIIOTCSI CHHYCOMJAJIbHBIE U NMaJIbIIe00pa3Hble M3ITyYHHBI
(12), mpotspxeHHOCTh KOTOphIX coctaBigeT 10,7% (71 xm). bonpmmHcTBO
W3Iy9UH — C HapyUICHHEM YCIOBHH O€30TpBHIBHOTO OOTeKaHWs Oeperos
(mpaBmiio MmioBu4a), 4To MPUBOAUT K 00pa3oBaHUIO OTMEJIEH BO3JE BO-
rHyTOro Oepera B BepIIMHE M3JY4HH, B TO BpeMsI KaK K BBITYyKIOMY Oepery
cMmemaercs ¢apBaTep. ITO OCOOSHHO XapaKTepHO ISl BBIHY)KICHHBIX H3-
Jy4uH, TJie n3rud pycia B MX BeplIrHe oopasyet yrou 90° u doee.

Ha mporsxenun yuactka I'-XIII ot ycTbs p. JleMbsiHKM 10 IOBOpOTa
Kuposckoro (Bcero 206 km) qauie gonuHs MpTeima pacmmpsiercs go 10-
12 KM, U pycll0O peKHM B OCHOBHOM pacIioJIaraeTcsi BJOJb IPaBoro Oepera
JONMHBI, 00pa3ys BbIHYX/ICHHbIE M BIUCAHHbBIC U3JIyYHHbl. DTH U3JTyYHHBI
XapaKTepU3yIOTCs] MEHBIIUMH MTapaMeTpaMH, 9eM Ha MPEeIbIIyNieM ydacT-
Ke. 3/1eCh TaKkKe YBEIMUYMBACTCS KOJIMYECTBO PYCIIOBBIX PA3BETBICHUH, U
MPAaKTUYECKH BCE M3ITyYUHBI U YUACTKH C IPSIMOJIUHEHHBIM PYCIOM OCIIOXK-
HEHBI UMH.

Ha nwxuem yuactke I'-XIV pnmunoit 106 kM AHMILE JOJWHBI 3HAYH-
TEJHHO pacUIupsAeTcs U JocTUraeT MupuHbl 15-20 kM. B HU30BBAX M0NIMHA
Wpteima coegunsercs ¢ gonuHoi p. O6m. Ha 3ToM yuacTke HaxoOguTcs IBe
CepHH M3IyYMH 10 6 M3Iy4YMH KaXJas, KOTOphIe XapaKTepu3yloTcsl Ooiee
HU3KMMH 3Ha4YEHHSMHU MX [apaMeTpoB, HO OJHOBPEMEHHO HMMEIOT Ooiee
CIIOKHYIO CTPYKTYPY, OCJOXKHSSICh BTOPHUYHBIMU PAa3BETBICHUAMH B HX
BepxHHUX dacTsiX. Cepuu M3Iy4nH pa3feieHbl NPSMOIMHEHHBIM PYCIOM
JUIMHOH 5,5-6 kM. Beck mosic MeaHApupoBaHHUS B OCHOBHOM HAaxXOAMTCS B
LEHTPATbHON JaCTH JHHINA JOIMHBI X MOXKET JOCTUTATh IIMPHHEL 10 5 KM.
Ha sToM yuacTke Tak)ke BO3HUKAIOT TOWMEHHBIE ITPpOoToKH. I1Inpokas moiima
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Y HaJW4Yhe TMOWMEHHBIX NMPOTOK CHIDKAIOT yJENBHBIA pacxoll BOIBI, KOTO-
pBIi GOpPMHPYET PYCIO BO BpeMs IOJOBOIBS W COKpANIaeT BOJHOCTH OC-
HOBHOTO pycia VpThia npu 3aTOIIeHNH TOHMEL.

Hwmxe yctesa p. Toboma Ha VpTeime HaOMromaeTcsl CHIDKEHHE Iapa-
MeTpoB (OpM pyclia BIOIh TEUCHHUS HECMOTpPS HA TO, YTO BOJHOCTH PEKH
MIPOAOIIKAET YBEIMUYUBATHCA. DTO CBA3aHO C TE€M, UTO JHMIIE JOIHUHBI pac-
MIMPSIeTCs, YTO BeAET K PACTEKaHMIO ITOTOKA B IOJIOBOJBE 110 MOWME U OT-
TOKY €ro 4acTH B IoiiMeHHbIe npoToku. Ha Bcem Mmakpoydactke I' (Hroke
ycresi p. ToOoxa) mpeoOiafaloT MOJNOTHE W3IYYUHBI, JOJNS KOTOPBIX
YMEHBIIIAeTCsA BHU3 1O TeueHHro. JIumbe Ha mepBoM ydactke XII ¢dpopmbr
pycia mpeacTaBiIeHbl MPAKTUISCKH BCEM HANla30HOM CTEIeHeH pa3BHUTO-
CTH M3JIy4YHH, HO HIDKE M0 TEYSHUIO NCUE3aI0T KPYThIe U3ITyYHHBIL.

3ak/aouenue

WpThill oTIaMYaeTcss MHTEPECHOH 0COOEHHOCTBIO B PaclpoCTPaHEHUH
MOp(OANHAMUYECKUX THUIIOB pyclia 1Mo IJHHE peku. Ilpm yBennueHun ee
BOJIHOTO CTOKa B 3,3 pa3a IPOMCXOJUT CMEHA Pa3BETBICHHUH pycia B cy0o-
TPaHWYEHHBIX YCIOBHUSX Pa3BUTHS PYCIOBBIX Aedopmaiuii (afanTupoBaH-
HOM pycie) Ha CBOOOTHO MeaHJAPHPYIoIee HIDKEe M0 TedeHuro. [Ipu 3Tom
pycno UpThlma cCTaHOBUTCSL HE TIPOCTO M3BIWJIMCTHIM, HO B HEM Ipeodiiasia-
10T CJIOKHBIE TIeTJIe00pa3Hble, NalbleoOpa3Hble U KPYyThie U3IydrHbl. Kpo-
Me Toro, 1uisi UpThliia, Kak v Ui HEKOTOPBIX JPYTHX OONBIIUX PEK, He Xa-
paKkTepHa 3aBUCHMOCTH MapaMeTPOB M3IYYHH OT BEIWYMHBI XapaKTEepHOTO
pacxopa BOJIbI, UTO SIBJISICTCS TUITMYHBIM JJIsl MEAHAPHPYIOIINX PEK.

BTopoif 0cOGeHHOCTBI0 MEaHAPHPOBAHUS PyCiia PeKH VIPTHIII sBIIsET-
Csl pa3BUTHE M3TYyYHH Ha ABYX CTPYKTYPHBIX ypoBHsX. Ha mepBoM ypoBHe
H3J1yYHMHBI UMCIOT MEHBIINE MapaMETPhl 110 CPABHEHUIO C ATHUIIEM JOJIMHEI,
a Ha BTOpOM OoJiee BBICOKOM YPOBHE HOSBIIAIOTCS OOJBIINE CETMEHTHBIE,
netseoOpasHble M ManbleoOpa3Hble W3ITyYHHbI, y KOTOPBIX IIHPHHA MOsca
MeaHJpUPOBaHMs paBHA IIMPHHE JHUINA JIOJIHMHBI, @ BEPIIMHBI CMEXKHBIX
W3JIyYUH KacaloTcs MPOTHUBOIOJIOXKHBIX OOpPTOB NoJuHBL IlerneoOpasHble
W3JTy9UHBl TPEICTABIAIOT COOOH KOMOWHAIMIO W3 TPEX «HOPMAIBHBIX)
CETMEHTHBIX M3JIy4YHH, U3 KOTOPBIX BEPXHSSI M HYDKHSS SBJISIFOTCS €€ KPbUIb-
MM, @ MEXAY KPbUIbSIMU CMEXHBIX YaCTO IPUCYTCTBYIOT IIPSIMOJIMHENHbIE
BcTaBkH. [y VpThima kputepueM mepexona OT «HOPMAJIBHBIX» K 0O0JIb-
LIMM M3JIyYHHaM SBJSIETCS BEJIMYMHA CTPEJbI TPOruoda, KOTopasi COCTaBIISET
ot 2000 mo 3000 M, omHaKo ee ompenaeieHne TPeOyeT MPOBEACHUS CIICIH-
JIBHOTO THPOIIOr0-MOP(POMETPHUIECKOTO aHATN3A.
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OTMeueHHbIE OCOOCHHOCTH MOTYT OBITh NPHUYUHON OTCYTCTBHS 3aBH-
CUMOCTHU MapaMETPOB U3JTYUYHWH OT BCIMYHHBI XapaKTCPHOI'O pacxoda BOJbI
B peke. MI3MeHeHns B MIMpHHE THUIIA JOJNWUHBI, THIPABINYECKUE YCIOBUS U
HaJIM4Ue KOPEHHBIX OEperoB TakKe BIMAIOT Ha (OPMUPOBAHHE M 3BOIIIO-
IIMIO pycia, a, CIeJoBaTeNIbHO, Ha (OpPMY M pa3Mepsl u3ny4uH. [Ipu MeHb-
LIMX YJEIbHBIX PacXo/ax BOJABI B PycClie W3-3a PacTeKaHHs IT0TOKa MO MOW-
M€ ¥ MOWMEHHBIM IPOTOKAaM W3JIyYMHBI HapaMeTpbl CHIDKAIOTCS, TPH TO-
BBIIIIEHUH Bo3pacTaroT. [Ipu 3ToM KpyTble H3MydHHBI (MECTHOE Ha3BaHUE —
MIOBOPOTBI) MOTYT OBITH BBIHYXICHHBIMH, OOYCJIOBJICHHBIMH HaJIM4YUEM
KOPEHHBIX OeperoB M CBS3aHHOW C HHUMH CHEUU(UKON THAPaBIMYECKUX
YCIIOBUH B pycIIe.

®opMuUpOBaHUE Pa3BETBICHUM U OCTPOBOB B PyCJll€ PEKU BHOCHUT OIl-
pelieNieHHbIe KOPPEKTHUBHI B ee JedopMalui U NPUBOJMUT K paccpesoToye-
HUIO ctoka. OCTpoBa MOTYT CO3/aBaTh JIOMOJIHUTEIBHBIC YCIOBHS AJIsl 00-
pa30BaHMS MECTHBIX THIPABINYECKUX YCIOBHH U MPUBOJUTH K N3MEHEHHIO
MopdoMeTpruecKuX XapakTepucTuk pycia. Kpome Toro, octpoBa M3meHs-
IOT PacxoJ BOJABI B Pa3HBIX YacTix M (hopMax pycia, omnpenessist pexuma
TeueHni. POpMUPOBaHUE OCTPOBOB M Pa3BETBJICHUH B PyCiIe PEKH SBISIETCS
€CTECTBEHHBIM IIPOIECCOM, KOTOPBIN NMPOMCXOAWT MO BIMSHHEM MHOTHX
(axTOpOB, BKJIIOYAs THIPOIUHAMHYECKHE, MOP(OIOTHUECKHE U Te0IoTHYe-
CKHE.

[lepecTpoiika Meanapupyronero pycia HukHero VpTeimia npoucxo-
JIUT, TIIABHBIM 00pa3oM, 3a CUET MPOAOJIBHOTO MEPEMELICHUS U3IIyYHH, YTO
COIMPOBOXIAACTCA PA3MbIBOM BOTHYTBIX 6eper03 B UX HWXHHUX KPBLUIbAX.
OnHOBpPEMEHHO IPOMCXOIUT IONEPEYHOE TEPEMEICHNE BCIEICTBUE pa3-
MbIBa OEpEroB B MPHUBEPIIMHHBIX YacTAX M3MydnH. CaMble 3HAUUTEIbHbIC
HU3MCHCHHUS CBA3aHBI C HCTJ'IGO6pa3HI)IMI/I N3JIy4YUHaMH, BbI3BAaHHBIMH pas-
MBIBOM OEperoB Ha MX KpPBUIbsIX, T (GOPMHUPYIOTCS HOpMaJIbHbIE CErMEeHT-
HBIC M3JTy4HHBI.

OnHolt n3 0cOOCHHOCTEH MeaHAPHPYoMmEero pycia VpTeima sBiseTcs
o0pa3oBaHKe BBHIHY)KIACHHBIX M CyHIY4HBIX M3ny4yuH. [locnennue cocrost
13 KOMOWHAIIMK BBIHY)KJICHHON M3JTyYHHBI Ha TO/X0/e K KOpeHHOMY Oepe-
Ty, IPSIMOJIMHEHHOTO OTpe3Ka Pycia BJIOJIb HETO M aAaNTHPOBAHHON M3Iy-
YHHBI, TJI€ PYCJIO OTKJIOHAETCA B CTOPOHY MONMBI. BBIHYXIICHHBIE U3ITy4H-
HbI, KaK OJIMHOYHBIC, TaK U COCTAaBJIANOINUC YaCTb CYHIYYHBIX, 06I)I‘IHO
UMEIOT OOJBIIYIO0 KPYTU3HY, a B UX MPHUBEPUIMHHON YacTH WM B BEPXHUX
KPBUIBSIX MOTYT TOSIBIISITBCS PAa3BETBIICHUS, KOTOPBIE YCIOXKHAIOT X MOp-
¢osoruto.
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KPATKHE COOBINEHUA




J.H. Aiidoyn1aros, U.A. /KykoB
Mockosckuii 2ocyoapcmeennbiil yHugepcumem um. M.B. Jlomonocosa

AHAJIM3 BOJHOTI'O PEXXUMA
MAJIBIX PEK BACCEWMHA BOJITH

C 70-x rr. XX B. EBpomeiickas Teppuropusi Poccun xapaxrepusyercs
3HAUUTENIFHBIM W3MEHEHHEM KIMMATHYECKHX XapaKTEepHCTHUK, KOTOpPBIE BIIHUS-
10T Ha BOIHOCTb PeK, MPe00IIaIatoline TUIIbI UX MTUTaHHs, pactpe/ieieHue CTo-
Ka BHYTPH TOJia, a TakKe 00yCIIaBIMBalOT (JOPMUPOBAHHE OIACHBIX THIPOJIO-
TMYECKHX SBJICHUIL.

AKTyanbHOCTh JaHHOW pPabOTHI CBs3aHA CO CIA00H HM3Y4YEHHOCTBHIO
BOJIHOTO PEXHMMa W BHYTPHUTOIOBOTO PACHpEENICHNs] CTOKAa MaJbIX peK —
CaMbIX paclpoCTPaHEHHBIX BOJAOTOKOB Ha TeppuTtopun Poccuu. 3to npuso-
JUT K YBEJIMYEHUIO YUCIIA OMACHBIX TMIPOJIOTMYECKHX SBICHUMN, KOTOPHIE
MIPUBOJAT K OOJBIINM HOTEPSIM B 9KOHOMUIECKOM CEKTOPE.

Ilens naHHOW pabOTHI 3aKJIFOYAETCA B OLEHKE BKJIaJga Pa3IMdHBIX Te-
HETUYECKUX KOMIIOHEHTOB CTOKA B ()OPMHPOBAHIE BOAHOTO PEXKUMa MaJIbIX
pek B Oacceitne Bepxueit u Cpenneit Boiru, BbISIBIEHUH MPOCTPAHCTBEH-
HBIX ¥ BPEMEHHBIX 3aKOHOMEPHOCTEH N3MEHEHHH OCHOBHBIX I'MIpOJIOTrHye-
CKHUX XapaKTepPUCTHK.

B xone uccnenoBaHuil mosyueHsl HENPEpPBIBHBIE Psiibl pa3HON Ipo-
JOJDKUTENBHOCTH 11 178 MeTeopoJorndeckux CTaHIMHA M COOpaHbl JaH-
Hble 0 pacxogax Ha 210 ruApoJIOrHyYecKux MOCTaX MaibIX PEK, pacHoio-
JKEHHBIX Ha HccieayeMoi tepputopuu. s 57 ruapoiaorudeckux MmocToB
coOpaHbl HETIpPEepHIBHBIC PsAbl HAONIOJEHUI 32 €KEeIHEBHBIMH PacXo/JaMH
BOJIbI MAKCUMAaJIbHOW JITHHBI.

AHanmi3 THIPOJIOTHYECKUX TPOIECCOB Ha MaJbIX PEKaxX HAYMHAETCS C
THPOJIOTNIECKOH M3yYCHHOCTH OacceifHa, i e€ cucTeMaTH3anuu HeoO-
XOArMa KiacCU(UKaIMs peK Mo Imomaan dacceiiHa. B pesynbrare usyde-
HUS NIeHCTBYIOMEH HOPMATHBHOI 0a3bl, MPHMEHSEMON NPH MPOBEICHUHN
THIPOJIOTNYECKUX M3BICKAHUH, MPEUIOKEHa HOBasl KIACCU(DUKAIS MaJbIX
pek 1o mromany Gacceiina. C rpagamueii: 50 KM® — FPaHUIA PYdbs U PeK.
100 kM’ — rpaHHIA HCHIONB30BAHMS (OPMYIIBI IIPEIETbHON HHTEHCHBHOCTH.
200 kM” — rpaHHIA IPUMEHEHHS PeyKIHOHHOMH dhopmysL. 1000 km” — rpa-
HHUIA WCIIONB30BAHMS KapT WM3OJIMHUK /I OmpeneNieHns Kod(QuImeHTa
Bapuarui. 2000 KM® — FPaHHIA MabIX ¥ CPEIHUX PEK.

B pesynbpraTe nccnenoBaHNi yCTaHOBIIEHO, YTO HA M3Y4aeMOH TeppH-
TOPUM 3HAYUTENBHO MOBBICHICS T'OJOBON CTOK IO CPAaBHEHUIO C HOPMOIi

© Aiibynaros JI.H., XKykos U.A., 2023
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MIPEIIISCTBYIONINX MHOTOJIETHIX HabmroaeHuit. O0mee yBenndeHne peaHo-
ro cToka paifoHa cocraBmwio 4,8%.

Jns pek xapakTepeH TpeHJ K YMEHBIUIEHUI0O MaKCUMaJIbHBIX PACX0J0B
BECEHHETO MOJIOBOABS WM €ro0 OTCYTCTBHE. MaKCHUMalIbHBIE PACXO/bl BOJIBI
YMEHBIIMINCH OoJiee yeM B 2 pa3a. [IpeBbllieHHe BECEHHNX MaKCHMaJbHBIX
PacxoJIoB BOJIbI HaJl CPETHUMU MEKEHHBIMU cokpatuaercs ¢ 10-15 o 3-5 pas.

Jlnis pernoHa neTHUN MeXeHHBIH cTok yBenuumica Ha 50-100%. Tak-
)K€ yBEIMYMBAETCsl 00BEM CTOKA B 3MMHIOI0 MexXeHb 110 130%.

Hanbonee cymecTBeHHOE yBeIWYEHHE MHHHMAJIBHOTO CTOKa (Oosee
50-70%) npoucxonut B BepxHeM TedeHnH Oxu u Bonru. B HmxHeM Teue-
HUM HCCIIEAYeMOH TEPPUTOPHM MHUHHMMAIBHBIM CTOK YBEJIMYMBACTCS Ha
qyTh MeHbIMe 3HaUeHUS 20-40%.

Kpome 3TOrO0, YCTaHOBIEHO, YTO B OOJBIIHHCTBE HCCIEAYEMBIX ped-
HBIX OacceiiHax HaOmronaercs yBEJHMYCHHE MPOJOJDKUTENFHOCTH M WHTCH-
CHBHOCTH IaBOJKOB. MaKCHMalbHBIN PacXo]l JETHUX MaBOAKOB yBEIHUYMII-
cs 1o 80%. OO6BEM maBOMOYHOTO CTOKA 3a rof yBemmdmics Ha 40-50%.
YBenuueHue 3MMHHUX MaBOJKOB BbIpocio Ha 25-30%.

Crenyer OTMETHTB, YTO, HECMOTPSI Ha a30HAJIBHOCTh M aTUIUYHOCTH
MCXKTOAOBOI'O U BHYTPUTOAOBOI'O paclpe€ACICHUA CTOKa BOJblI MAJIbIX PCK,
JUIl HUX BO3MOXXHO COCTaBJIGHHE KapT NapaMeTpOB CTOKA BOBI, a TaKKe
MOJTBEPIK/ICHA CXOXKECTh AMHAMUK M 3aKOHOMEPHOCTEH THIIPOJIOTHYECKUX
W3MEHEHHH CTOKa BOJBI M €r0 T'€HETHYECKHX COCTABISIOIINX Y MalbIX H
OOJIBIINX PEK, a TAKKE CXOXKECTh PACIPEACICHIS X MOTyJIEH CTOKA.

C.I. Bapeimnukos', I.5. Bapsimnnkos’
' Hnemumym 600uwix u sxonoeuyeckux nporem CO PAH,
2 Anmaiicxkuii 2ocyoapemeennwlii yHugepcumen

HPUPOIOMNOJIB30BAHUE HA BECCTOYHBIX TEPPUTOPHSX
B BACCEUHE p. UPTBIIIA

beccrounoit Teppuropuell cUUTaeTCsl Y4acTOK 3€MHOH MOBEPXHOCTH,
Ha KOTOPOM OTCYTCTBYET MEXaHH3M CTOKA TOBEPXHOCTHBIX HJIM MOA3EMHBIX
Box (Yeborapés, 1978). Kak n3BectHO, OobIIas YacTh MOBEPXHOCTH CYIITH
3eMJIM IMEET OOIIUH YKJIOH B CTOPOHY CYILECTBYIOIINX MOPEH M OKEaHOB, a
MeHblas (okoso 22%), siBisieTcsi 001acThl0 BHYTPEHHETO CTOKA M MMEET
YKJIOH BHYTPh MaTE€PHUKOB, TUOO B 3aMKHYTHIE KOTJIOBHHBI.

© Bapsinukos C.I'., bapsimaukos I7.51., 2023
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Kak npaBuiio, 6eccTounsie 001acTH XapakTepHBI A1l paliOHOB CO Clia-
OomepeceuéHHBIM penbe)oM U ¢ 3aCyNUTUBBIM KimMaroM. K Takum paii-
OHaM TpUHAJIekKAT TeppuTopuH fora 3amagHoit Cubupu, CeBepHOTO U
Hentpansnoro Kaszaxcrana, Bxoasmumu B Oacceitn p. Upteim. beccrou-
HOCTh tora 3amanHoi Cubupu 0OOBSACHSIETCS HE TOJBKO 3aCyIUIHBOCTBHIO
KJIMMaTa, HO U KOHTUHEHTAJIbHOCTBIO €€ TEPPUTOPHU. DTOT, CrielnpUIHbIH
Ha IepBBIA B3MJIA, BBIBOJ MMEET CBOE HaydHoe oObsicHeHue. Hammuue
03EpHO-3aMaInHHON CETH Ha I0re PaBHUHBI CBSA3BIBAIOTCSA, B OCHOBHOM, C
MIPOIIECCaMH OTTAMBAHUSI MEP3JIOTHBIX TAIMKOB M ¢ cyddosueir [Tkaués,
2001].

Kak 6b110 0TMeueHO BbIIe, penbed tora 3anagHoit Cubupn xapakTe-
pHU3yeTcs pa3BUTHUEM a3palbHBIX MPOLECCOB ¢ Cy(H(HO3MOHHBIMH MPOCAIKA-
MH TPYHTOB, 4TO co374aéT Mo3auky Me3odopMm penbeda. Ilmockue HakIOH-
Hble paBHUHBI — MnmMckast u [IpunpThiiickas — UIMEIOT APKO BBIPAaYKEHHBIH
TPUBHOJIOKOUHHBINA penbed. JIOKOMHBI 3aHATH LENOYKaMH 03Ep W He-
OoNbIIMMH MECTHBIMH peukamu. Kak npaBuiio, 3Tu pedyku B OCHOBHOM Oec-
CTOuHbIE, a TpaH3uTHbIe pexr — UpTein, Mumm u Tobos, moytn He npuHU-
MaroT IPUTOKOB.

Ha Geccrounsix Tepputopusix Kaszaxcrana B OacceiiHe p. HpThimn
A.A. Makynuna [1985] Beigenuna Tpu (u3MKo-reorpaduueckre o6aacTu:
Typraiickyto, pacHOJIOXKEHHYI B 3alaJHOM YacTU CTpaHbl OO JOJIMHBI
Nmuma u e B mpepenax Kasaxckoro menkoconmoyHuka — TeHrus-
Nmmmckyro 1 banxam-Upteimckyto. Ha Teppuropun Typraiickoit oomactu
OTMEeYaeTcst MHOTO OJIfoAneo0pa3HbIX 03€p U ci1abo pa3BUTON peyHOil ceTu.

3amazgHast 9acTh Ka3axcKoro MeJIKOCOIIOYHHKA, MpeCTaBIeHHas TeH-
rm3-MmmmMcekoit o0macTeio, oOmagaer Oojiee CHIKEHHBIM penbedom, dem
BOCTOYHAsI. 3/I€Ch PACIIONIOkKEHa Hanboiee pa3BUTasl pedHasi CeTh CHCTEMBI
p- Nmmm. Opnako 1 OHa He 00eCHEeYMBAeT JOCTaTOYHOE IPEHHPOBAHUE
MIOBEPXHOCTH.

Banxami-Hpreimickast 00JacTh OXBaThIBACT OOJIBIIYI0 BOCTOYHYIO
yacTh Ka3axckoro MelKoCONoYHIKa; OHA PacoIokeHa Ha BOAOpa3iene 03.
Banxam u p. UpTe, HO ¢ 370l Tepputopun HU B banxam, Hu B WpThim
MIOBEPXHOCTHOT'O CTOKA MOYTH HET. JTa yacTh KazaxcKoro MeaKoCONmO4HH-
Ka BBIZEISIETCS BO3BBIILICHHBIM pellbeOM MEITKOCOIIOYHBIX MacCHBOB. [l
o0JlacT XapakTepHBl BpeMEHHbIe BOJOTOKH. OcTallbHBIE PEKH W PEUKH,
cTekaromue k banxanty u UpTelry, uX He JOCTUraroT.

Takxum o0pazowm, tor 3amagnoit Cubupu, CeBepHas u 9acTh LIeHTpais-
Horo Kasaxcrana B OacceitHe p. VIpThIII OTHOCATCS K OECCTOYHBIM TEPpH-
TopusM. TeM He MEeHee, 3TH TEPPUTOPHH MAKCHMAJIbHO HCIIOIB3YIOTCS BO
MHOTUX OTpacisfix HapomHoro xossiictBa Poccum n Kasaxcrana. Cpenu
MIPUYXH 3arpsi3HEHHs BOA0EMOB fora 3amaaHoit Cubupu ocodo BhLAEIIETCS
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pacnanika BoJocOOpOB, CIIOCOOCTBYIOIIAs aKKyMYJISIIUU B 03€PHBIX KOTIIO-
BMHAX YacTHUI] MIOYBbI, PACTBOPEHHBIX BEIECTB, CHECEHHBIX BETPOM U TEKY-
Yeil BOOH, OMOTCHHBIX AJIEMEHTOB, OCTATKOB T'epOUIUIOB [AJsutaxBepane-
Ba, 2022].

B xauecTBe Mep MO yJIyYIIEHUIO 3KOJIOTHYECKOro cocTostHUS p. Up-
Thi ¥ [IpuupThIIICcKOi OeccTouHON TeppuTOpHH Ha tore 3amagHoit Cubu-
pH, IpeaaraeTcs yBeIHMUUTh KOJUYECTBO JIECHBIX HACAXJEHWUH, NMPOU3Be-
CTH JIECOBOCCTaHOBHTEIbHBIE PA0OTHI M YMEHBIIUTD MPOLIEHT pacHaxaHHBIX
TEPPUTOPHH, C TEPEBOJIOM HCHONB3YEMBIX 3€MeNb oA Hapsl [bapbimau-
kxoB C.I'., Bapeimankos I'.4., 2022].

B cBs3u ¢ pocToM neduNTa KaueCTBEHHBIX MPUPOJHBIX BOJI 0COOYIO
3HAYUMOCTh NPUOOPETAIOT MPOOIEMBI OXPaHBl X BOCCTAHOBICHUS Pecypc-
HOTO MOTeHIMana o3épHoro ¢oHza Ha OeccTOUHBIX TeppuropHax. K Ha-
CTOSAIIEMY BPEMEHH YPOBEHb HCIIOJIB30BAaHUS 03EPHBIX CUCTEM HE OTBEYaeT
MOTEHIMAIBHBIM BO3MOXKHOCTSAM BOJ0EMOB. OCHOBHAS MPUYHHA 3TOTO KPO-
€TCsl B HEZIOOLICHKE 3HAYMMOCTH 03€ED, CIOXKUBLINICS SKCTEHCUBHBIN Xapak-
Tep UX UCIOJIb30BAaHUS U BBICOKAs CTENEHb Jerpajalliu MoJ BO3AeHcTBUEM
XO3SICTBEHHOH IS TEIBHOCTH YEJIOBEKA.

JlpyruMm HanpapjieHHEM HCIOJIB30BaHUS 03EPHBIX CHCTEM Ha OeccTod-
HbIX Tepputopusax CesepHoro Kasaxcrana siBisieTcss IpUMEHEHUE O3EPHBIX
carporesel B KauecTBe cOaJTaHCHPOBAHHBIX yIOOPEHHUI W KOPMOB JUISI J0-
MAIIHUX XKUBOTHBIX.

Kak wm3BecTHO, camporenp SBISETCS IIEHHBIM OPTaHOMHHEPAIbHBIM
ynobpenneM. B ero cocraB BXOAAT MOYTH BCE HEOOXOAMMBIE IJISI TUTAHHSA
pacteHuii BemecTBa. OH TakxKe yJydmaeT CTpykTypy nous. Illupokoe mpu-
MEHEHHE HaXOJUT CalpoIelb B )KHBOTHOBOACTBE U BeTepuHapuu. B campo-
TIeJIe COAEPXKATCSI HEOOXOAMMBIE AJISI HOPMAJIBHOTO POCTA M Pa3BUTHUS JKH-
BOTHBIX TaKHe >KU3HEHHO HEOOXOJMMBIE 3JIEMEHTHI Kak KaJbLuid, hocdop, sxe-
JI€30, MHEKPO3JIEMEHTBI — KOOAJIbT, MapraHell, Me/ib, 00p, MOJIO/ICH, IUHK, WO/,
a taroke Butamunbl C u D [Hazaposa u np., 2019; ®omun u np., 2020].

Takum 00pazoM, HapylIEHHs MPUPOIHON CPENbl MPU PA3TUYHBIX aH-
TPOTIOTCHHBIX U CTUXWHHBIX BO3JECHCTBHSAX Ha OECCTOYHBIE TEPPUTOPHH
tora 3amagnoit Cubupu u CeepHoro Kaszaxcrana B Oacceline p. Uprtei,
OYEBHIHO, HEM30EKHBI, OJHAKO OHM JIOJDKHBI OBITH CBEIEHBI 10 MUHIMYyMa
1 OBITh 9KOJIOTHYECKH M SKOHOMUYECKH ONpaBJaHHBIMU. JI00bIe X035HCT-
BEHHbIC WJIM HMHBIE PEIICHUS IOJDKHBI NPHHUMATBCS C TaKMM pacdéroM,
4YTOOBI HE MPEBBICUTH IIPEAETHl BPEAHOTO BO3ACHCTBHUS YEIOBEKA HA IPHU-
POAHYIO cpexy. Y CTAaHOBHUTH 3TH IIPEJIEIIbl OUYEHBb TPYIHO, TOCKOJIBKY TTOPO-
TH BO3ACHCTBUSI MHOTHX aHTPOIOTCHHBIX M IMPUPOIHBIX (DAaKTOPOB HEU3-
BeCTHBI. [103TOMY pacuéThl 9KOJIOrMYECKOT0 PHUCKA JIOJDKHBI OBITh BEPOSIT-
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HOCTHBIMU ¥ MHOTOBAapHAHTHBIMH, C OCOOBIM BBIICIICHHEM PHCKa AJS 370-
POBBSI YETIOBEKA U IIPUPOTHON CPEIBL.
E.U. baxapesa, /I.U. lllkoabubiii, B.A. CemakoB
Mockoeckuii 2ocyoapcmeennulil ynugepcumem umenu M.B. Jlomonocosa

BJIUSAHHUE TAﬁQYHA XUHHAMHOP HA TPAHC®OPMAIIUIO
PEYHOU CETH IPUMOPCKOTI'O KPASI
B CEHTABPE 2022 T'OJA

[Mpoxoxnenue taiipyHa XuHHaAMHOP TMOBJIEKIO 3a COOONH MHTEHCHB-
HBII TIOABEM YPOBHSI U 3HAYUTENbHBIC Tepe()OPMHUPOBAHUS PYCEN pEK pe-
ruona. [To mpoBeneHHON OIEHKE, OT 3aTOIUIEHHs mocTpanaio Oomee 13%
HaceJIeHHbIX NMYHKTOB Kpas. IloiiMbl pek Yccypu u ManuHOBKU B TOpPHOM
YyacTh OBUIM TMOJHOCTBIO 3aToIUieHBl. 30% JIMHBI PEYHOH CETH perrHoHa
mperepreno Tpanchopmanuio. B obmacti HanboIee HHTEHCHBHOTO BHIIIA-
JICHUS] 0CaAKOB JeopManyyl MPOU3OIILIN MMPAKTHYECKH IO BCEHl ATMHE pY-
CJIOBOM ceTH, BKJIIOYasl BOJXOTOKH IEPBBIX MOPSAKOB. B kauecTBe mpenro-
CBUIOK Pa3BHUTHS PYCIIOBBIX JieopMalyil Juisi TEPPUTOPHU TIPH MTPOXOXKIIE-
HHUH 3KCTPEMAIbHBIX NTABOJKOB HU3KOH 00ECIICUCHHOCTH BBIIEIICHBI CyMMBI
BBINABIINX 32 Tal(yH 0CA/IKOB, TPEXYaCOBBIE MAKCUMYMBI OCaJIKOB U Cpel-
HEB3BEIICHHBIN YKJIOH TIOBEPXHOCTH BOJOCOOPOB.

[Tpumopckuit kpail 3a4acTyro 1mojaBepraeTcs BO3ACHCTBUIO OOHMIIBHBIX
IITOPMOBBIX OC3JKOB, KOTOPBIE, B CBOIO OYEPE/b, BBI3BIBAIOT KaTacTpodu-
YeCKHe HABOJIHEHUS, MPUIMHSAIOMNE KOJIOCCAbHBIN ypoH. Ocobyro omac-
HOCTb B CBSI3M C MYCCOHHBIM KJIMMAaTOM PETHOHA MPEACTABISIOT Tal(pyHbI,
BO3HHKAIOIIHE JIETOM U OCEHbI0. [IpoxoxmeHue TardyHa XHHHAMHOP B
Hagasie ceHTsO0ps 2022 T. mpHBENO K CTPEMHUTEIFHOMY (OPMHPOBAHHIO
JIMBHEBBIX MABOJAKOB, CIEJCTBHEM KOTOPBIX CTaja 3HaYMTENIbHAs WHTEHCHU-
(uKanms pyciioBbIX 1edopMarui.

B uccnenoBaHuu HCHONB30BATIUCH THIAPOMETEOPOIOTHIECKUE JAHHBIC
W CBEICHHS O JUHAMHKE PYCIOBOH ceTH. McTounmkom uH(OpManuu 00
ocaJiKax, YpOBHIX M PAacxofax cTaja ceTh HaOJIIOJCHUH HAa METEOCTaHIHMAX
kpasi. Ee pa3pe:xeHHOCTb KOMIIEHCUPOBAJIACh UCTIONB30BAaHHEM PEaHAN30B
ERAS5-Land (ocanxu) u GloFAS-ERAS (pacxoabl BOIbI CyTOYHOM JHcC-
KpeTHOCTH). Peananus ocaakoB, B CpaBHEHWH ¢ HAOJIIOJICHHBIMH Ha METEO-
CTaHIMAX 3HAYCHUAMH, [TOKa3all 3aHIKCHHBIC BEITMYMHBI, OJJHAKO ITO3BOJINI
OLIEHUTb MPOCTPAHCTBEHHOE PACHPEIENICHUE OCAIAKOB U TPACKTOPUH JIBH-
xeHus nmuBHell. OCHOBHAsi Macca OCa/IKOB BbINana B FO’KHOIM 4acTH Kpas B

*© Baxapesa E.U., llIxonshsriii [I.U., Cemakos B.A., 2023
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Te4eHue OHSA 6 CeHTIOps, K ceBepy MO MOOEPEeKbI0 CyMMa IMOJIYCYTOYHBIX
0Ca/IKOB OKazanach MEHbBIIE, a UX BBINAJCHUE ObUIO OoJiee pacTSHYTHIM C
JOCTHKEHHEM MaKCHUMyMa HMHTEHCHBHOCTH HOUYBI0 7 CeHTsA0ps. Makcu-
MaJIbHBIE CyMMBI OCaJIKOB OTMEUEHBI Ha TeppuTopuu Jla3oBckoro paiioHa u
npuieratonieil k Hemy yactu Ilaptuszanckoro paiiona — Ha ckionax Ilaptu-
3aHCKOro XpeOTa u B Oacceiine p. KueBku.

AHanm3 pycIlOBBIX IepeOpMHUPOBaHII OB IIPOBEAEH C MCIOIH30BAHH-
€M KOCMHYECKMX CHMMKOB Sentinel-2 10 u mociie npoxoxaeHus taipyHa. B
CBSI3M C MAacIITabOM HCCIIETYEMOI TEpPUTOPUH KKAOMY yIacTKy pycia IpH-
CBaMBaJICS KQYeCTBEHHBIN 0ajll B 3aBUCMMOCTH OT CTEIIEHH 3aTPOHYTOCTH — OT
0 (orcyrcTBHe M3MeHEHHH) 10 2 (3HauMTeNnbHbIe nedopmarmn). [lo pesynbra-
TaM OLECHKH ITyTEM l'IpOCTpaHCTBeHHOﬁ HUHTCPHOJIAIUN T1I0 CETKE I TEPPUTO-
pyH Kpast ObIT OJTy4YeH UHTETPATTbHBIHN OalT HApYIIEHHOCTH PYCEl.

JIOCTOBepHOCTB OIICHKHU MOAKPEIVICHA JaHHBIMU ITOJICBBIMU Ha6m011e-
HUH, BBIIOJHEHHBIX B KOHIIE CeHTAOps 2022 T. Mo mporpamme rocynapcrt-
BEHHOTO MOHMTOPHMHIA COCTOSHHUSI BOJIHBIX OOBEKTOB Kpas. TpaHcdopma-
UM PEYHON CEeTH, KOTOPBIE MOTJIM OBITh HE 3aMEUEHBI M0 COIOCTABICHHIO
CHHUMKOB, (PMKCHPOBAJINCh HA MECTHOCTH.

Bria BBIsSIBIEHA BBICOKAs! MPOCTPAHCTBEHHAsT KOPPEISINS HWHTEHCHB-
HOCTH nepeopMHpOBaHUIN, NEPECUUTAHHBIX IS AUEEK CETKH peaHaIn3a C
METEOPOJIOTMICCKUMH TI0Ka3aTeNsIMU; HanOosee cuiibHas cBs3b (R = 0,73)
HaOII0JaeTCsl ¢ TPEXYacOBBIMH MAaKCHMyMaMH OC3JIKOB. JlenmeHue croxo-
(dopMupyromed TeppUTOPUN Kpasi Ha 3JIeMEHTapHble BOJOCOOPHI pa3HBIX
TUIOIIA/IEH YTOUHUIIO CBA3b MEXIY MHTETPAJIbHBIM 0asioM HapyLIEHHOCTH,
0Ca/IKaMH M CPEJHEB3BEIICHHBIM YKJIOHOM IIOBEpXHOCTH, HanboJiee BhIpa-
KEHHYIO JUISl BRIOOPKH OacceitoB miomansio 500 km”. Jlns Haubonee 3a-
TPOHYTHIX MABOAKOM PEK ITOJyYESHBI KOJIMYECTBEHHBIC OLICHKH M XapaKTep-
HBIE CKOPOCTH 3KCTPEMANIbHBIX TOPH30HTANBHBIX Aedopmarmid. Tak, pycia
pek Oacceiina p. [TapTuzanckoit pacmupuuck B 1,5-3 pasa ¢ oTcTynaHuem
6eperoB Ha 10-30 M, Ha OTAENBHBIX yJacTKax p. Yccypu B paiione cen by-
aeira-daneeBo n Kokmraposka 6eper orcrymit Ha 20 M u OoJee.

Jlnsi HaceleHHBIX ITyHKTOB IIPOBEEHA OIIEHKA CTENeHW ymepda oT
MIPOXOXKIEHHs TaiidyHa, KOTOpast B TOM YHCIIE€ OCHOBBIBAaJach Ha MHEHUH
MECTHBIX JKuTelNel. 3aTomuieHnss Habmonanucs B 15 u3 27 paiioHax kpas, B
HauOOoJbLIeH CTENeHH MOCTpalalld HaceJIeHHbIE MYHKTHI B I'yCTOHACEJICH-
HBIX JIOJIMHAX KPYIHBIX peK — YccypH, ApceHbeBKH, ManmnHOBKH, KueBku n
[NapTu3anckoi, T/ie HA0IIOAIOCH 3aTOILICHHUE BCel moiMbl. 3 mocencHui,
PAacIoNOXKEHHBIX B IOJMHAX MaNbIX PEK, HanOoJee 3aTPOHYTHIMU MaBOAKA-
Mu okasanmuch Jlazo, Uepemrnanel, Bricokoropck u SlctpeboBka, rae 3a-
CTpO¥Ka 3aHUMaeT CTapble pycia B Mosice 0Ty KIaHusl.

AKTyaJIbHOCTh HCCIICIOBAHMS MOAKPEILIACTCS POCTOM KOJIMYECTBA JKC-
TpEeMaJIbHBIX IPUPOHBIH SIBICHUH, KOTOPbIE HE MOAAIOTCSI TOYHOMY IIPOTHO-
3UPOBaHUIO. B 3TOM CBA3M BaXKHO MUHHMH3HPOBATH YIIEPO OT MX MPOSBICHHS
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1 BBIJCIUTH NPEANIOCHUIKH B 0CO00 4yBCTBHUTEIBHBIX paiioHax. JlanHas pabota
MIPEJIOCTABISIET OLEHKY BO3MOXKHOM OINACHOCTH BO3HMKHOBEHHS PYCIOBBIX
nedopmaruii mpu IPOXOXKACHUH Tall(pyHOB Ha TEPPUTOPHH KpasL.
A.A. BessikoB
Araodemus 6oonozo mpancnopma PYT (MUUT)

O IMCBMAX B 3AIINUTY THAPOOHEPI'ETUKMH (1959-1987 rr.)

Brictynrenne H.C. XpymeBa Ha TOpKEeCTBEHHOM OTKpHITHH KyiObI-
meBckoit I'OC 10 aBrycra 1958 r. o3HaMeHOBaJI0O BHE3aIHBIN NEPEBOPOT
BCEH COIMANBEHO-3KOHOMUYECKON NesTeNbHOCTH rocyaapcersa. [lon Bumom
NIepEOPUECHTAIINY DJICKTPOIHEPTETUKH Ha OyATO OBl «0oJiee NemeBbiey», YeM
I'SC, TennoBsIe IEKTPOCTAHINY Ha YTiIe, OHO (paKTHUECKH BBENIO mady Ha
MOCTPOIMKY MIOTHH M BOJOXPAHWIIHIL, OCTAHOBUIIO KOMIIJIEKCHYIO PEKOHCT-
PYKLHMIO PeK, 3aMKHYJIO TPaHCIIOPTHO-IHEPTETUUECKUH KOMITJIEKC Ha caMo-
oOcimykMBaHHe, a HacelleHne — Ha OOCIy)KUBaHHUE TPAHCIOPTHO-
SHEPreTHYeCKOro KOMILUIEKCa.

OTO BBI3BAIO apTyMEHTHPOBAHHBIC MPOTECTHI — MHCHhMAa, HAIPABIISIB-
muecs ¥ B ['ocrutad, 1 B CoBMuHn, u B 11K KIICC, 1 1M4HO BBICOKOTIOCTaB-
JICHHBIM TIEPCOHAM, U KaXIOMY OYEPEAHOMY MapTChe3ay, HO Oe3pe3ylib-
TaTHO. 3 9TUX TOKYMEHTOB Ba)KHEHIIUMHU MIPEACTABISIOTCS CIEAYIOIIHE.

IlepBoe — mUCHEMO TPYNIBI YYCHBIX U HHXEHEPOB-IIPAKTUKOB BO IJIaBE
¢ I"'M. Kpxmxanosckum (1959 r.) — HeMeuIeHHas peakusi Ha 3aTEsSHHbIA
H.C. Xpy1uieBsIiM IepeBopoT.

Bropoe — mucemo Pomana IlerpoBuua HocoBa (1969 r.); panee oH
ObUT HavyaJdbHUKOM | aBruaposHEprocTposs MHHHCTEPCTBA 3JIEKTPOCTaH-
i CCCP. DToMy NIOKYMEHTY CBOMCTBEHHa OOIIMpHAs U OYEeHb TOYHAs
TEXHHKO-3KOHOMUYECKasl apryMeHTanust. K HeMy Takke HpPHIIOXKEHBI Ipa-
(UKK TpOEKTHOTO W (akTHYecKoro (GpHUHAHCUpPOBaHHS (IO rojam) Kpym-
HEWIUX THIPOIHEPTETHUECKUX IPOEKTOB, IEMOHCTPHPYIOIIHE caboTax
rtaHoBbIME opranaMu CCCP 3Tux npoexkTos.

Tperbe — MceMo TIaBHOTO MHXKeHepa KpacHosipckracetpos Kupuiia
Koncrantunosuua Kysemuna M.C. Topbauery (1987 r.). Ono gaxe noc-
TUIJIO afpecaTa, IMOJMYYHIO KaKHWEe-TO PEe3OJIONMH, M 4YTO-TO, Ka3aJoch,
npunuio B aBwkeHue. Ho nmocne nmosinenus «3amedanuity pabotHuka I'oc-
rtaHa [Togonbckoro Bce BHOBb OCTaHOBHIIOCH.

VYKa3aHHBIM JOKyMEHTaM CBOIICTBEHHBI, BO-IIEPBBIX, CCBUIKM Ha
B.U. Jlennna, mnan [ODJIPO, no3aneimme pemeHns NapTHHHBIX KoH(pe-
peHuuit u cre3noB. Pazymeercs, TakoBa MPUBBIYHAS PUTOPUKA TOTO BpeMe-
HU. Ho MMeHHO 3TO W JenmaeT apryMeHTalnuio MrceM OecCHIBbHON: Belb B

© Benskos A.A., 2023
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nctoprdeckort peanproct u B.U. Jlenun, n xomuccus ['O3JIPO, u moce-
nytomue aerictust [laptum u [IpaBuTenscTBa HE JaBaiy THIPOIHEPTETHKE
MIPUOPHUTETA, PACCMATPUBASI €€ B OZHOM PsIly C pa3sHbBIMU BUIAMH HCKOIIae-
MOTro TOIUIMBAa. 3a MCKIIOYEHHEM, IpaBia, 3akoHa o YeTBepTOM MSTUIET-
HeM 1uraHe 1946-50 rr.. Torma BOifHa Haydmia, YTO TOIUIMBHO-
TpaHCIIOpTHAs 06a3a MOXKET ObITh OTTOPIHYTa BParoMm, a BoJia B pekax TeueT
Bceraa. U naxe HacocHble cTaHunu Kanana uM. MOCKBBI BO BpeMsl BOMHBI
BBIHYX/IEHHO pabotanu kak ['OC (B TypOMHHOM pexume), OTnaBas KHJIO-
BaTT-4achl B cucteMy MocaHepro.

Bo-BTOpBIX, B 3TUX NHChMax (PUKCHPYETCs CTaBIlee K TOMY BPEMEHHU
MIPUBBIYHBIM BOCIIPHATHE THAPOIHEPIETUKH CaMOW 1o cebe, B OTPBIBE OT
KOMILIEKCHBIX BOJOXO3SHCTBEHHBIX MpobsieM. TeM caMbIM MOJepKUBACT-
Csl M ICKyCCTBEHHOE MPOTHUBOPEUHE MEXKAY YIACTHUKAMH BOIOXO3SHCTBEH-
HOTO KOMIUIEKCA TPU CTPOUTENBCTBE M IKCIUTyaTallid BOJOXPAHWIMII, U
MIPOTHBOPEYHE MEKAY COOTBETCTBYIOIIMMHU BEIOMCTBaMH. PEKOHCTPYKIHS
pPEeKH B KackaJ BOJOXPAHWIMII BOCIPUHHMMAETCs HE Kak ollerocynapct-
BEHHas 3ajaya, pellicHHe KOTOpOW HaIpaBieHO Ha OOIIYIO MOJb3Y, a KaK
YaCTHO-OTpacieBasl 3a/laua 3JIeKTPO3HEPTeTHUECKOTO0 BEIOMCTBA — OTCIOA
1 CTaBUIMH NPUBBIYHBIM TEPMHH THIIPOIHEPTETHYECKOE CTPOHUTEIHCTBOY.
Jaxe caMu BOZOXpaHWIHIA BOCIIPUHUMAIOTCSA KaK MPUHAAIEKHOCTh TUJI-
PORJIEKTPOCTAHIMI — M B «3aTOIICHUH PonMHBD OOBHHSIOT MMEHHO THII-
PO3HEPreTHKy. M TeXHHKO-9KOHOMHUYECKHE COIOCTaBJICHHS THAPOIIEKTPO-
CTaHIIMH — MCKIIIOUUTEIBHO BHYTPH SHEPIeTHYECKOW OTpaciiv, C TEIUIOBHI-
MH 3JIEKTPOCTAHIUSIMU.

B-tperbux. Berony B muceMax, Tae peds HIET O ce0ECTOMMOCTH HPO-
M3BOJICTBA HJIEKTPOSHEPTHHU, OHA ONPEIEIISIETCS IO MIPOESKTHBIM M OTYETHBIM
JAHHBIM C YYETOM «aMOPTH3AIIMOHHBIX TUIATeXKeW» — BEJIMYMHBI (PUKTHB-
HOH, HE MMEIONIEH PealbHOTO (PHHAHCOBO-3KOHOMHYECKOTO CMBICHA, U IO
CYIIECTBY SABJISIOIICHCS HE YacThIO IKCIUTyaTallMOHHBIX PAacXOJOB Mpe-
TIPUATHSA, HO JOXOJIOM IrOCyJapcTBa Kak €ro COOCTBEHHHUKA.

[To opunuanbHBIM JaHHBIM, B KOHIE 1980-X IT. ce0eCTOMMOCTD JJIeK-
TPOIHEPIUH Ha TemIoBbIX AekTpocTanmsix (TOC) M3 u 3 CCCP coctas-
mutla B cpeaneMm 1,0 kom/kBry, a Ha rumposnextpocraHimsix (I'DC) —
0,12 xor/xBta. Eciir qist TOC monst aMOpTH3aMOHHBIX OTYHCIICHUH B cede-
CTOMMOCTH COCTaBjisuia B cpenneM 15%, to nns I'DC ona mpeBanupoBana,
nocturas 90% (na nanbonee kpynHsix ['9C), a B cpennem 80-85%. OtHOCA
K pacxojiaM TOJBKO Ty YacThb aMOPTH3AI[MOHHBIX IUIATEXKEH, KoTopas Iia
Ha KalWTaJbHBIE PEMOHTHI M TIOTOMY JCHCTBHUTENIBHO OblIa PacxojoM,
MOJKHO YTBEp)KIaTh, 4TO peajbHas ce0eCTOMMOCTD 3ekTpodHeprun [ IC u
TOC B nocnennue npexnpedopmennsie roasl 6puta 0,03-0,04 xon/kBta u
0,90-0,95 xon/xBT4 COOTBETCTBEHHO.

Paccmorpennsie 3 nuchMa ¢ 100aBIeHIEM HECKOJIBKUX MEHEe 3HAUYH-
TENBHBIX JOKYMEHTOB II0 MaTepuajiaM M3 JU9HOro apxmBa A.A. bemskosa
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(1894-1992) ¢ HeoOXOANMBIMH KOMMEHTAPUSIMH H MPHIOKEHUSIMH HOITO-
TOBIICHBI K TyOmukanuu B wusnareibctBe «Hectop-Hcropus» (CaHKT-
[TetepOypr).
K.M. BepkoBuy, JI.B. 310TuHa, H.M. Muxaiiaosa, JI.A. TypbIkun
Mockoeckuii 2ocyoapcmeennulil yHugepcumem umenu M.B. Jlomonocosa

PETJIAMEHTALIMA PYCJIOBOM JOBBIYM HCM®

OmnpeneneHne OCHOBHBIX HAIPaBICHUN MUHUMH3ALIUN OTPUIIATEIHBHO-
ro (s npupoasl) addekra J00BIYH JOIDKHO ONMHUPATHCS Ha TEOPUIO PyCIIo-
BEIX IIPOIECCOB (PYCIOBEICHNS) M MPAKTUKY MHOTOYHCICHHBIX PUMEPOB
HapyIIEHHUs PEYHBIX pycell, IMOJyYEHHBIX HAa OCHOBE HAYYHBIX HATYPHBIX
ucciegoBannii. CoBpeMeHHbIE 3HAHHUS O MEXaHH3ME BIUSHUS KapbepoB H,
COOTBETCTBEHHO, CIIOCOOOB ONTHMHU3AIMU PYCIOBOH JOOBIYM OCHOBAHBI,
TJIaBHBIM 00pa3oM, Ha JaOOpPaTOPHBIX 3KCIIEPHUMEHTaX W TEOPETUYCCKHUX
npopaboTKax.

[ocne sTama pa3Benku O0OBOJHEHHBIX MecTopoxaeHut HCM u mpu
IUIAHUPOBAHUU HUX Pa3pabOTKH CJENyeT UCXOJUTh U3 MPUHIMIOB ONTHMH-
3aIUM OOBIYH, IO KOTOPOH ClleayeT HOHMMATh TaKOH ee ypOBEHb Ha Ka-
JIOM KOHKPETHO! peKe MM €€ y4acTKe, MPH KOTOPOM M3BJEUCHUE MaTepHa-
J1a, KaK W MOCIeayIolee 3aHeCeHne Kapbepa, OKa3bIBaeT MUHUMAJIBHOE He-
OmaronpusATHOE BIMSHUE Ha COCTOSHHUE PyClla U NMPHPOTHBIE MPOIECCHI, a
TaKKe Ha XO3SHCTBEHHYIO HHOPACTPYKTYPY U HHKeHepHble. Cienyer yuu-
THIBAaTh JOJTOBPEMEHHOE BIHSIHHUE PYCIIOBBIX KapbepoB Ha PYCJIOBBIE IMPO-
LecChl TOCiie OKOHYaHMs MOOBIYM, YacTO HE MEHee 3HAYUTENbHBIC, YeM
TpaHchopManus pycia Hike 6oipmmx mwioTuH. Kpome Toro, cnenyer npu-
HUMaTh BO BHUMaHHUE, 4TO pa3pabOTKa MECTOPOKACHUH pacTAruBaeTcs Ha
MHOTHE TOIBI U AK€ JECATUICTHS, & CAMH OHM 3aHHMAIOT MHOTHE KHJIO-
METpBI PEK, PacIIoIarasich IpyIIamMHu.

[Ipencrapnsercs, 9T0 OCHOBHBIMH YCIIOBHSAMHU ONTUMH3AINHA JOOBIIH
III'M u3 pyceil pex sSIBJISIFOTCS:

1. BrisiBieHHE HampaBICHHBIX AedopManuii pycia pekd eme 10 Havya-
J1a 100BIYHM, YTO JieJaeT HeOOXOMUMBIM MPOBEJICHNE TIIATENFHBIX Mpe/Ba-
PUTETBHBIX THUAPOJIOTHUYSCKUX M TEOMOP(OIOTHYECKHX HCCICIOBAHHM.
JanpHeilmye orpaHuueHHsi MOTYT OBITh aKTyaJlbHBIMH TOJILKO B Cilydae
oOHapy>keHHsI 00 HATPABICHHOTO MOBHIIICHUS MPOIOIBHOTO MPOGUII B
pe3ysbTare akKyMyJISIIMKA HAaHOCOB (HAIpUMeEp, B 30HaX MEPEMEHHOTO MO/l
mopa BOJOXPAHWIIAI), JTHOO MOATBEPKICHUS CTAOWIBHOCTH MPOIOIBHOTO

© Bepkosuu K.M., 3noruna JI.B., Muxaiinosa H.M., Typeikun JLA., 2023

Bemonureno no miany HUP (I'3) Hay4HO-HCClIeOBAaTEIbCKOH 1a00paTOPUH SPO3UH IIOUYB U
pycnoBbix mporneccoB  uMm. H.J. MakkaBeea MIY wumenn M.B. JlomoHocoBa
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MPOQUIST — HEU3MEHHOCTH €r0 BBICOTHOTO TIOJIOKEHUS ITPU MUHUMAJIBHBIX
MEXEHHBIX pacxo/ax 3a JUINTEIbHBIH 1mepruoJi BpeMeHH. B ciydae oOHapy-
KEHUs] OTPUIATENBHBIX HAIPABICHHBIX Ae(hOpMaIMii HIKCH3IO0KECHHBIC
PEKOMEHJallui UMEIOT OrpaHn4YeHHoe aelicTBue. Tak, opraHuszanus pycio-
BOI OOBIYM HENOIyCTHMA B HIDKHUX Obe(ax THIpOY3JIOB, TAe 0OHApyKu-
BalOTCS HalpaBJICHHBIE JedopManny, a TakXKe Ha yJacTKaxX peK C ITUTEINb-
HOW WCTOpHel pa3pabOTKH PYyCIOBBIX KaphepoB, KOTOpas B MEPBOIl MOiO-
BuHe XX BeKa, Ja ¥ M03/JHee, HUKaK He PEerIaMeHTHPOBAJIAC.

2. OCHOBHBIM CPEICTBOM ONTHMHU3AINH SBISIETCS] OTPAaHUYICHNE 00Be-
Ma U3bATUA HquaHO-FpaBHﬁHLIX MaTepuaioB BEJIMUMHOM CTOKa BJIEKOMBIX
HAHOCOB C BBINIEJISKANMX yJacTKOB peku. CumTaercs, 4to pycioBas Io-
ObIYa MOJXXET BBIMOJHATHCS 0€3 TMOCIEJACTBUI MOKAa CKOPOCTh MOOBIYM HE
MIPEBBIIIAET CKOPOCTH BOCCTaHOBICHHMS. [1o] BoccTaHOBIEHNEM TTOHUMAET-
Csl 3aHECEHUE Kapbepa HaHOCaMH, MOCTYNAMOUIMMHU C BBIIIE PACIIOJIOKEH-
HBIX y4acTKOB pekd. OIHaK0, CKOPOCTh TOOBIYM COBPEMEHHBIMH TEXHHYE-
CKUMH CPEICTBAMH COCTaBJISET OT HECKOJBbKHX JECATKOB /IO HECKOJIBKO
COTeH KyOWYecKMX METpOB B yac. Takas >K€ CKOPOCTh BOCCTaHOBJICHUS,
€CIIM PacCUUTHIBATH Ha CPOK B OAMH T'OJl, TOJPa3yMeBAET, YTO CTOK JIOHHBIX
HAHOCOB PEK, KOTOPHIi B OOJBIIMHCTBE OTBETCTBEHEH 332 BOCCTAHOBIICHHUE
pyciia, TOJDKeH JOCTUraTh HECKOJbKMX MHJUTMOHOB KyOHUECKHX METPOB B
TOJI, YTO HepeaJbHO JJIsI MHOTHX, B YaCTHOCTH PaBHMHHBEIX pek. Kpome To-
T0, CTOK HAHOCOB OOJIBIIIMHCTBA PEK CUJIIBHO MCHACTCA OT rojia K roay, I1o-
3TOMY B TIEPBOM NPHOJIMIKEHUN MOXKHO OPHEHTHPOBATHCS HAa CPEAHUI ro-
JIOBOf/'I CTOK PYCJIOBBIX HAHOCOB, XOTd PaCUYC€Thl TpaHCIIOPTa JOHHBIX HAHO-
COB HEJJOCTATOYHBI HaIC)KHBI.

3. Ipyrum ciocoboM ONTHUMHU3AINH SIBISIETCS PETYIMpPOBaHUE rabapu-
TOB KapbepoB: IUIMHBL, INUPUHBI U NIyOHHBL. C TOUKH 3peHust GOpMHUpOBa-
HUSI THAPABINYECKON CTPYKTYpHI TOTOKA, KaK CleAyeT W3 paboT ydeHBIX
ITHU n apyrux wucciemoBatelniei, Kapbepbl MPUHATO JACIUTh HA Majble U
6ospmme. Kpome Toro, mpemaraercsi K MajbIM OTHOCHTH Kapbepbl, €CIH
roZI0BOM 00BbEM M3BJIEKaEMOI'0 MaTepuajia MEHbILE CTOKA JOHHBIX HAHOCOB
Ha yJacTKe WX pa3MmenieHus. [Ipn 3TOM HEKOTOpbIE aBTOPHI CUUTAIOT, UTO
00BEM Kapbepa He JI0JDKCH MPEBHIIIATh MOJIOBHHBI CTOKA HAHOCOB, TOT/Ia OH
CUMTAETCS MaJIbIM, 1 MOXKHO OXKH/IaTh, YTO Kaphep HE IOBJIUSIET HA YPOBHH
Boabel (I'JI. I'mankoB). K momoOHOoMy ompenenenuto ckionsercs u I'.T.
HaymoB: MasbIM MOXKET CUMTAThCS TAKOH Kapbep, B pe3yibTaTe pa3padoTKH
KOTOpPOT'O HE NMPOUCXOIUT IIOHWKEHHUSI YPOBHSI BOZAbl HA BEPXHEN €r0 KPOM-
K€ W HE BO3HHMKACT YCIIOBHH Pa3BUTHS PErpecCHBHON 3po3uu. Takum oOpa-
30M, MAJIBIC KapbEePhbl HC OKA3bIBAIOT CYIIECTBEHHOI'O BJIMAHHNA Ha pyCJ’IOBOﬁ
1 BOJHBIH PEXNMBI PeK, OHH OBICTPO 3aIOIHAIOTCS HAaHOCAMH, MOCTYIIAl0-
HIMMH C BBIIIEPACIIONIOKEHHBIX YUaCTKOB peK. [IpenenbHas AjauHA Maioro
Kapbepa, KOTJa OH HE OKa3bIBacT BIMSHUS Ha BBINIENEKANIMH YYacTOK,
MIPOTIOPIIMOHANbHA  CKOPOCTHOMY  HAmopy — COIJIACHO  pacdeTam
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I'.T". HaymoBa 1 3KkcniepuMeHTaM aMEpUKaHCKUX HccienoBarenei. B mox-
BIDKHBIX ITECUAHBIX M MECUAHO-TPABHUIHBIX PyCliaX KPYIHBIX PEK MPeeiihb-
Has JUIMHA MaJoro (KOPOTKOT0) Kapbepa HE MPEBBIIIACT HECKOJIBKUX COTCH
MeTpoB. OrpaHHYeHue JUIMHBI Kapbepa OyIeT MpersTcTBOBaTh (OPMHUPOBa-
HUIO KPUBOM Cliafia M 0CIa0UT pa3BUTHE PETPECCHBHOI 3pO3MH, HO HE TIpe-
KpaTuT ee MOJHOCTHI0, TaK KaK OHa OyJeT pa3BHBaThCs I0]] BIUSHHEM pa3-
MBIBa pycClia HIDKE Kapbepa

4. B pesynbraTe OTJIOKEHUS! HAHOCOB B Kapbepe HHXKe HEero pa3BuBa-
eTcs TpaHCTpecCUBHAs 3po3usL. [[oHIDKEHIEe OTMETKH BOJTHOW ITOBEPXHOCTH
BBILIE Kapbepa BCE PaBHO MPOM30MJET, OJHAKO €ro BelMYMHA OyJeT OTHO-
CHUTEJIFHO HEBEJIMKA M 3aBHCETh OT 00beMa Kapbepa U CKOPOCTH €ro 3aHece-
HUs. BakHoe 3HaueHHe MpUoOpeTaeT pacCTosHUE MEXAY Kapbepamu. Tak
KaK TOTOK OKa3bIBaeTCs HEJNOTPYKEHHBIM HAHOCAMH, TO OYEBHJHO, YTO
paccTosiHUE 0 CICAYIOIIEro Kapbepa MO/DKHO OBITh PaBHO WM OOJIbIIE,
Kak 370 opmynupyer V.®. Kapaces, myTn HachIeHNs], WK 110 3apyOex-
HBIM (DOPMYJIIMPOBKAM — MyTH ananrtaiuu. [lyTh HACBIMIEHHS MPOMNOPIHO-
HaJICH y/IeIbHOMY PacXo.ly BOJBI U PSAY XapaKTepHCTHK TPaHCIOpTa HaHO-
COB. Ymporiasi, MO)KHO OTMETHUTh, YTO OH 3aBHUCHUT OT Pa3HOCTH TPAHCIOP-
THpYIOIIEH CIIOCOOHOCTH MOTOKA M PeajbHOTO Pacxoa HAHOCOB Ha BBIXOJIE
u3 Kapbepa. Ha paBHUHHBIX CBOOOAHBIX peKax C MecyaHO-TPaBUHHBIMHU Ha-
HOCaMH JUIMHA ITyTH HACHIMIEHUS JOCTUTAET HECKOJIbKUX KWJIOMETpoB. Pa3-
HECEHHE KaphepoOB Ha PAcCTOsHHUE, OoJpIliee IMyTH HACHIIICHHSA, OCIaOUT
TPaHCTPECCUBHYIO 3PO3HI0, XOTS M HE IIPEKPATHT €e.

5. 'mybuna kappepa Takxe JOJDKHA JTUMUTHPOBATHCS, KaK U IIMPHHA.
Kapbep He NODKEeH 3aHMMAaTh BCIO IIMPUHY pycia, MpuOKaschk K Oepe-
ram. Pa3paboTka kappepa yBeTHYHMBAeT BBICOTY ITOJIBOJHOTO OEpEeroBOTO
OTKOCa B HECKOJIBKO pa3, YTO MPUBOJHUT K TOMY, YTO OTKOC TEpsieT yCTOM-
YHBOCTh, U €€ BOCCTAHOBIICHHE TPeOYEeT YMCHBIICHUS YIIIa HAKIOHA. DTOT
YroJl ONpeJeNsieTcs] CBOUCTBAMHU I'PYHTa: OOBbEMHBIM BECOM, YIJIOM BHYT-
peHHero TpeHwms, cremieHneM. Korma Oeper CioKeH CylecYaHO-CyTIH-
HUCTBIM I'PYHTOM B YCJIOBUAX NMEPEMEHHOI'O0 B TCUCHUC IroJa YPOBHS BOILI,
CMCHBI YBIQKHEHHS W BBICHIXaHUS YTOJ OTKOCAa MOXKET YMCHBIIATHCS
BJBOC. DTO MOXET CTaTh MPUYMHOW MHTeHCUUKaAIMK aedopMmanuii oepe-
TOB, YTO YTPOKAET 3eMIISIM, COOPYKEHUSIM U HHPPACTPYKTYpE.

6. lns pa3MeleHust pyciOBbIX KapbepoB IPEINOYTHTENEHO HCIOJb-
30BaHHC MMOWMEHHBIX CTapOpEYHid, a TaKXKEe MECT HAKOIUICHHS HaHOCOB,
BO3HHUKAIOIINX B PE3yJIbTaTe PETYIAIHMOHHBIX paboT (IIPOCTpaHCTBA MEXKITY
BEIIIPABUTEIHHBIMEI COOPY)KCHHUSMHE), B 30HAX BHIKIIMHUBAHHS MOJIIOPA BO-
JOXpaHWIMII U T.A. boiee mpeamouTuTenbHa OpraHu3anus pyclioBoil 10-
OBIYM Ha KPYMHBIX M CPEIHUX PEKaxX C MECUYAHBIM U MEeCYaHO-TPAaBUIHBIMH
HaHOCaMH, C pa30pOCaHHBIM M Pa3BETBICHHBIM Ha pykaBa pycioMm. MeHee
YCTOWYMBBIMU K HAPYIICHHIO SIBJISIOTCS MEAHIPUPYIONINE U IPSMOINHEH-
HBIE pycna. Kapbepsl, pacmoioXeHHbIe Ha IPUPYCIOBBIX OTMENAX W HU3KOM
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NoMMe, JOJDKHBI OBITH OTHENCHBI OT pycia JOJITOBPEMEHHBIMH COOpYXKe-
HUSIMU (JamMOaMu).

I0.1. Buk, M.A. Byuyenbnukos, B.H. Kodeesa
Cubupckuil 20Cy0apcmeenHblil yHusepcumenm 600H020 MPAHCROPMA

OIIEHKA U3SMEHEHWI BEPETOBOM JINHUM p. OB
B YEPTE r. HOBOCUBHUPCKA

OCo0eHHO CIIOXHBIMHU JJIsl 00yCTpOICTBA BOAHBIX ITyTEH BBICTYMAIOT
YYacCTKU C KOMIUIEKCHBIM BO3ICHCTBHEM Ha PEKy, MPEKIE BCEro Te, KOTO-
pBIe HaXOIATCS B TpeeNaX ypOaHW3HPOBAaHHBIX TEPPUTOPUN (TOPOICKIX
arnmoMeparnuii). 31ech Ha CHCTEMY MOTOK-PYCIIO OKa3bIBAIOT BIUSHHE TPaH-
3UTHBIC U KallUTaJIbHBIE JHOYTITyOUTEIhHBIE TIPOPE3H, PA3HOTO Poja pycio-
HaPaBJIOIINE COOPY)KEHUS, CTPOAIINECS HaOepeXHbIe, OMOPHl MOCTOB,
JIeHCTByOImue Wir 3a0pOIIeHHBIE Kapbepbl HEPYIHBIX CTPOHUTENBHBIX Ma-
TEpHaoB.

Henpocras ruposkosioruueckas 00CTaHOBKa MOXKET TIPUBECTH K MaJIo
Ipe/ICKa3yeMbIM pe3yJibTaTaM: IOJIMbIBAM OEPEroB, 3aTOIUICHUEM CEIUTEO-
HBIX TEPPUTOPHH, CPHIBOM TapaHTHPOBAHHBIX TINIyOMH Ha CyIOBOM XOYy.
Taxast cuTyanus kpaiiHe HeraTUBHO BIHSAET U HA PEUHBIE SKOCUCTEMBI.

AKTyanbHOCTh HCCIIEIOBAaHUH OOYCJIOBJIEHA 3HAYUTEIBHBIM KOM-
TUIEKCHBIM TEXHOTCHHBIM Bo3jelicTBHeM Ha peky OOb B paiioHe KpyITHEH-
et cubupCeKoii TOpoICKOi arnmomepanuy — ropona HoBocubupceka.

JIns moCTHXEeHUs TIOCTaBICHHOM IeN OBLIM PEUICHBI CIEAYIOMIHe 3a-
Jagu:

- TIPOBeJIcH OOIIMI aHaN3 BO3MEHCTBHS Ha THAPOIKOIIOTHIECKOE CO-
CTOSIHUE PA3INYHBIX pabOT, OCYIIECTBIIIEMBIX B PYCIIe PEKH;

- KJaccupUIPOBaHbl (PaKTOPHI U PUYMHBI HETATUBHOTO BO3/ICHCTBUS
Ha TUAPOIKOJIIOTHIECKHE YCIOBHUS TaHHOTO YJIacTKa.

Ha ocHoBe aHanm3a TeXHOreHHBIX N3MEHEHUI Ha HCCJIEAYEMOM Yy4acT-
K€ PEeKH MPeATIOKEHbI KPUTEPUHU OLIEHKH TEXHOTEHHOTO M3MEHEHUs bepero-
BOH JIMHUYU U NOMMBI PEK B YCJIOBUAX TFOPOACKHUX arioMepanui, a Takke
NIPOBEJICHA PETPOCIEKTUBHAS M IMPOTHO3HAs OLIEHKA TEXHOTEHHOTO BO3/EH-
CTBHSI.

Paccmotpen ydactok pekn OOb OT mepekaTa MaOKpHUBOIICKOBCKHIA
JI0 Tiepekarta BepXHui KynpsImoBCcKid, KOTOPEIA SBISETCS OJHUM H3 CAMBIX
3aTPYAHUTENBHBIX IS CyI0X0CTBA. Ha HEM pacroyioeHbI IIeCTh MOCTOBBIX
TIEPEXOI0B M BEACTCSI CTPOMTEIHCTBO BOCHMOT'0, & TAKXKE CEMb TIePEKaTOB.

© bux 10.1., Byuensuukos M.A., Kodeesa B.H., 2023
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YcraHoBneHo, 9To B epuox ¢ Hadana 90-x rogos mo 2012 rox cymre-
CTBEHHBIX H3MECHEHHUH OeperoBoii MOIOCH HEe HaOII0/1aI0Ch.

B 2012 roxy Hagamock CTpPOHTEIbCTBO MHKpopaiioHa «EBpomeiickuii
Beper», xoropoe nmotpedoBaigo co3laHMs IUIONMIAKK HEMOCPEICTBEHHO Ha
Oepery peKH ¢ 3aX0JI0M B PyCJIO. 3aTeM, [0 aHATOTUIHOMY IPUHIIHITY OBLIO
MOJTOTOBJIEHO MECTO IOJ CTPOMUTENIBCTBO KUJIBIX KOMIUIEKCOB «Mapcenby
(2013 rony) u «Benermst» (2015 1.). B 2014 roay BBesieH B dKCILTyaTalHio
Byrpunckuii moct. B 2016 romy oTkpbuics, ObUIa HaMbITa CTPOUTEIbHAS
IUIOIIaaKa Mo kpynHenmuil B Poccun akBanapk «AxkBamupy». Jlerom 2019
rojia HaMbITa BpeMeHHas 1am0a JuIsl HyKJ] CTpOUTENbCTBA JIeoBOH apeHsbl.
B 2020 rony nauanocs Bo3BeaeHue onop LlenrpanbHoro mocra.

W3MepeHne N3MEHEHHBIX OTPe3KOB OEperoBHIX JMHHUN AaeT BO3MOXK-
HOCTB OILICHUTPH WX MPOTSHKEHHOCTH B IIPOIIEHTHOM OTHOIICHHH. B mpenemax
HCCIIeyeMOro yJacTKa JJIMHa JIeBoro Oepera coctaBisieT 16,9 kM, mpaBoro
17,1. B coBokynHOCTH AJuHAa OEperoBoi JIHMHHWM, KOTOpas IMOJBEPIIIach,
TEXHOTEHHBIM BO3JIEHCTBUSAM cocTaBwia 5,4 kM. Takum oOpa3oM, U3MeEHe-
HHe OeperoBoi JIMHUH B TIPOLIEHTHOM COOTHOLICHUH COCTaBiseT 15,9%.

MOHO MHpPeanoI0XHUTh, YTO Ha THJPOIKOJOTHIO JAHHOIO y4yacTKa
OKa3bIBaeT BO3/ICHCTBUE LIENBINH PsJl TEXHOTCHHBIX (DAaKTOPOB (Hepemelie-
HUE aUIIOBHS, MYTHOCTb, M3MCHEHHE NIMPHHBI pycia, JHOYIIyOJeHHe),
BBI3BAaHHBIX CTPOMTEIBLHBIMU PabOTaMu B pPycClle PEKH U ee TOIMe; TaKuM
00pa3oM, Bo3I€HCTBHE MOXXHO OXapaKTepH30BaTh Kak KOMIIJIEKCHOE.

O4YeBHIHO, YTO HETMOCPEACTBEHHO TEXHOTCHHBIM W3MEHCHHUSAM IIOA-
BEpKEH yYacTOK PEKH He Ha BCEM €To MPOTSHKEHUH, 2 B OCHOBHOM TaM, Te
OCYILECTBIIICTCS ACATEIBHOCTD, CBA3aHHAS C JKWIWIIHBIM M WHBIM CTPOH-
TEIHCTBOM, Ha3eMHBIM TpaHCIOPTOM. J[aHHBIE PabOTHI PacTSHYTHI BO Bpe-
MEHH, a BBI3BIBACMbIC H3MEHEHUS B PYCIIe U MMOMMe aIeKO He OKOHJATelb-
HbIe. B HacTosmee BpeMs BEIETCs CTPOUTENBCTBO €Ille OJHOT0 MOCTa, IIia-
HHUPYETCs. BO3BEJCHHE HECKOJBbKMX HAOEPEKHBIX MO JIEBOMY M HPaBOMY
oepery.

Ucnone3yst meton «KpurepueB SKOJIOrHYECKON HANpsHKEHHOCTH Ha pe-
Kax, CBSI3aHHBIX MEXaHMYECKHMHU U3MEHEHUSMHU pycCeJl, BIUSHUEM THIPOY3JIOB
U JPYTHX BOJOXO3SMCTBEHHBIX MEPONPHATHID MHTCHCHBHOCTh W3MEHEHUH B
TIpe/iernax TOPOACKOH arjioMepaiy MOYKHO OLIEHHTb, KaK CpeHIO (YMepeH-
Hy10). Takasi FHTEeHCHBHOCTb MOXKET IPHBOAUTH K TIOCAJIKaM YPOBHEH, pa3Mbl-
THIO OT/ENIBHBIX YYACTKOB U MHBIM HETaTUBHBIM M3MEHEHHSIM.

[To merony «KputeprmeB 5KOIOTHYECKO HANPsHKEHHOCTH, OOYCIIOB-
JICHHOW €CTECTBEHHBIMH Je(QOPMALIUSIMI PEUHBIX PYCEID» U3MEHEHHS MOXK-
HO OIICHUTH, Kak Maible (uuciio JloxtuHa He 6osee 10).
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OpHako, WCIOIB30BAHKE TEPBOTO MeTona TpeOyeT yTOYHEHHH, CBs-
3aHHBIX C BPEMECHHBIMH MHTEPBaJaMH M3MEHEHHH, a BTOPOH — 3aTpyAHEH
JUIA UCIIOJIB30BaHUA Ha TCXHOICHHOU3SMCHICMBIX Y4aCTKax PEK.

C YUYE€TOM IMpEaAnoIara€Mbix W3MEHEHUI npeajaractcsa MmpoaO0JIKUTh
MoHuTOpHHT O0M B mpenenax ropoACKOi arfioMepaluyd BHEAPUTH CHCTEMY
MOHHMTOPHUHTA, BKJIFOYAIOIIETO B ce0s cXeMy HaOJIOJCHUS 3a YPOBECHHBIM
PEXKUMOM, CKOPOCTSIMU TEUEHUH, MmepepacnpeesieHUeM BOJIbI 110 pyKaBaM,
MTOJITOIICHUSAMH TEPPUTOPHUI, U3MCHEHUSMH OCpPErOBOM JIMHUU, 3arpsi3He-
HUEM BOJbI U rpyHTa. [l OLIEHKM OMACHOCTH BTOPUYHOIO 3arpsi3HEHUS
BOJ HEOOXOAMMO TPOBECTH MACIITA0HEBIA OTOOp MpoO TpyHTa U MX XHMHU-
YECKUU aHaJIN3.

B nmanpHefimieM HeoOX0mMMO pa3paboTaTh CXeMy yIydIICHUS THOAPO-
9KOJIOTUYECKHX YCIIOBHI ydacTka B TpeAesiax TOPOACKOH ariioMepanuu
HoBocubupcka u ero gampHeimero pa3Butus. Takas cxema JOJDKHA OIH-
paTbcs Ha y4eT HMHTEPEeCOB BCEX OTpaciiell Xo3siicTBa (THAPOIHEPIeTHKH,
CTPOMTENHCTBA, BOJHOTO TPAHCIIOPTA, PEKPEAIii), B Hell He0OOXOANMO Tpe-
JyCMOTPETh CO3/aHUC YKPEIUICHHBIX HA0CPEKHBIX, IUISKECH I OTAbIXA,
JIMKBUAALWIO MNOABOJHBIX CKaJIbHBIX YYaCTKOB M CO3JaHUC CTaGl/IHbHOFO
CyJIOBOTO XOJ1a.

K.A. Bypsk, II.A. YkpauHckuii
beneopoockuii cocyoapcmeennblii HayuoHanbHbIl
uccne008amenbeKull yHusepcumen

MOJAEJIUPOBAHUE DPOANPOBAHHOCTHU TUIINYHBIX
YEPHO3EMOB 1O MOP®@OMETPUYECKUM
XAPAKTEPUCTUKAM PEJIBE®A °

DpoaupOBaHHOCTh MOYB — PE3yJIbTAT MPOAODKUTEIBHOTO MHOTO(AK-
TOPHOTO Mpollecca MOBEPXHOCTHOTO ¥ JIMHEHHOTO CMbIBA U JIHHEHHOTO
pa3MbIBa MMOYBOTPYHTOB BPEMEHHBIMH BOJHBIMH MoTOKamMH. Oco00 akTy-
aNbHA 3a]a4a OLCHKU CTETICHN 3POIMPOBAHHOCTH M MOJCIUPOBAHUS dPO3H-
OHHBIX TIOTEPh II0YB NPHMEHUTENBHO K PAcIaXMBAaE€MbIM YIOABSM, MO-
CKOJIBKY BOCHPOM3BOJACTBO OPraHHYECKOTO BEIIECTBA B CMBIBAEMBIX arpo-
NoYBax SBISIETCS TapaHTOM MX CTaOMIBHON MPOIYKTHBHOCTH M, KaK CIEeJI-
CTBHE, HAI[MOHAJIBHOW MPOJIOBOJILCTBEHHOM Oe3omacHocTH. Jtoboe moje-
JUPOBAaHUE U MPOTHO3UPOBAHUE IPO3MOHHBIX PHCKOB HE MOXKET OOOWTHUCH
6e3 0asoBoil MH(pOPMAIHK 0 PAKTHICCKOM COCTOSHHH [MOYB — UX CTCICHU

© Bypsik XK.A., Ykpaunckuii [1.A., 2023
" Boimomnueno mpu unancoBoit mogaepxkke PHD (mpoext 23-17-00169).
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cMbITocTH. [l cpeaHeMaciTaOHBIX OIEHOK HA PErHMOHAIBHOM YPOBHE
LeNIecoo0pa3sHo MPUMEHATh METOJbl aBTOMATH3MPOBAHHOTO LU(POBOTO
NOYBEHHOTO KapTorpadupoBaHus, HAIpUMeEp, C UCIOJIb30BAaHHEM perpec-
CHOHHOTO aHanu3a, Ui pa3paboTKu (YHKIMH HPOCTPAHCTBEHHOTO IMpEe.-
CKa3aHUs 3POJUPOBAHHOCTH IMTOYBEHHOTO IIOKPOBA.

W3 Bcex (akTOpoB BOJHO-3PO3HOHHBIX MPOLIECCOB peiibed SIBISETCS
Haubosee «cTaOMIBHBIM» BO BPEMEHH: NPH M3MEHSFOLIUMCS PEXXUME Oca/l-
KOB TpaHc(hopMalus MPaKkTHUK 3eMJIETIONb30BaHHUs PA3IMYHOM IPOIOIDKHU-
TEJILHOCTH, KOTOPBIE CO BpeMEeHEM IpeoOpa3oBalii CBOiicTBa oOpabaThiBae-
MBIX TI0YB, NPOTEKAET B 0a30BBIX IeOMOPQOIOTHUCCKUX YCIOBHSX. s
CKJIOHOBBIX arposiaHamadToB, XapakTepHbIX it benropoxackoil obmactu
(TeppuTOopHs WCCIENOBaHMA), BKIAA peiabeda B IPO3HOHHBIC MPOIECCHI
ycunuBaercs. [loaroMy menb paboThl — cO37aHME B IpaHMIAX MAlTHU AJIS
Hanbosee pacnpocTpaHEeHHBIX B benroposckoil obixacTu 4epHO3EMOB TH-
MUYHBIX TpeJICKa3aTeIbHONM MOJETHN CTENEHU 3POAUPOBAHHOCTH IOYB HC-
KIFOYHUTEIIBHO 110 MOP(HOMETPHYECKUM IIapaMeTpaM penbeda.

Jns mMonenupoBaHMSA HCIONB30BAIIM METOJ| MOPSIAKOBOM perpeccuu,
KOTOpasi JJIsl TOYKH IPOCTPAHCTBA IO COYETAHHUIO IIapaMeTpoB peibeda
HpeJCcKa3bIBaeT C U3BECTHON BEPOSATHOCTHIO OAHY M3 TpeX Ipafanuil 3poau-
POBaHHOCTH TOYB: HECMBITHIX, CIA00CMBITBIX M CPEJIHECMBITHIX (BKIOUast
CHJIBHOCMBITBIE). VICXOHBIMU JaHHBIMH CIIYXXWIK MaTepuansl 10-ro Typa
MTOYBEHHO-3PO3UOHHOTO 00cienoBanus, npeaocrasieHnbie Llenrpom arpo-
XUMHYECKOH CIIyXObl «benroponckuit» — 671 Touka Ha paclaXxWBaeMBIX
YepHO3eMaxX THIMYHBIX C M3BECTHOM CTENEHBIO 3POAUPOBAHHOCTH (HECMBI-
THIX — 298, cmabocMBITEIX — 239, cpenHe- U CIIIBHOCMBITHIX — 134). Mop-
(homeTpruyecKre mapaMeTphl pAaCCUNTHIBAIN 10 III(PPOBOI MoJenu penbeda
pazpemennem 100 M, morydeHHOH U3 OIM(POBKH TOMOTpahUIECKUX KapT.
B kauecTBe IpeIUKTOPOB MOJENN U3 MHOXKECTBA NapaMETPOB pesibeda Obl-
JI BBIOPAHBI T€, KOTOPBIC MPH TOJINCEPHATBHOM KOPPEISALMOHHOM aHAIN3e
NOKa3aJIi HauOOJIBIIYI0 TECHOTY CBS3HM C 3POJMUPOBAHHOCTBHIO IPH MHHU-
MaJIbHOM aBTOKOPPEJSLMK: YKIOH M HHJAEKC Tonorpaduieckoil Mo3uIHU
(TPI). Taxxe B Mozmenb ObUT BKIIIOYEH HapaMeTp IKCIO3HMILMUH, ITOCKOJIBKY
OH JIOCTOBEPHO BBIAEISIET CPEAHECMBITHIE IOYBBI OT IPOYHX.

CozngaBaeMast perpecCUOHHasi MOJENb MPeCKa3bIBaeT HE CaMU MOPS-
KM (KaTeropuu) 3poANPOBAHHOCTH, a HAKOIUIEHHBIH alTOPUTM OTHOLIEHUS
IIaHCOB (KyMYJISITUBHBIH JIOTUT), KOTOPBIN NpeoOpa3yeTcs B BEPOSITHOCTD
OOHapY>KEHHS ONPEENICHHON CTENEHN 3POJUPOBAHHOCTH C ITOMOIIBIO I10-
TeHUIMpOoBaHUsL. [1oTydeHsI clieayronie ypaBHEHNs, COCTABIISIONINE MOAETH
TIOPSIIKOBOI perpeccu:

logito=1,19 — 0,895 + 0,464 + 0,80TPI
logit, = 4,09 — 0,895 + 0,464 + 0,80TPIL;
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_ exp(logit,) p —_ oxp(logit))
*"1+exp(logit,)” ' 1+exp(logit,)

exp(logit,)
1+ exp(logit,) ’
rae logity, logit; — JOTHUT IS TOYB COOTBETCTBEHHO HECMBITHIX, CIIA00CMBbI-
TBIX ¥ HECMBITBIX; S — YKIIOH; A — TapaMeTp IKCIO3MIUK (KayecTBEHHAs
nepemenHas, rae 1 — cesep, 0 — tor); TPI — nnnexc tomorpaduyeckoii no-
sunuy; Py, Py, P, — BeposATHOCTH 11l MOYB COOTBETCTBEHHO HECMBITBHIX,
CJ1a00CMBITBIX, CPETHE- M CHIIBHOCMBITHIX.

Bce ko3 puIreHTs MOIENTN U caMa MOJIENb CTATUCTHYCCKN 3HAYMMBI.
O6mas ToyHocTs Mozaenu paBHa 0,68. sl pa3nW9HBIX KaTErOpUi 3ponu-
POBaHHOCTH JOJISI TPaBHJIBHO PACIIO3HAHHBIX NEPEMEHHBIX: HECMBITBIE —
82%, cnabocMmeIThIe — 56%, CpeaHe- 1 CHIIBHOCMEBITEIE — 52%. Moaens goc-
TOBEPHO BBIJIENISIET HECMBITHIE IOYBHI OT CMBITBIX, OJHAKO JOCTATOYHO Clla-
00 paznIMyaeT CTeNeH! 3POJUPOBAHHOCTH.

Jlnst aBTOMaTH3UPOBAaHHOTO SPO3HMOHHOTO Kaprorpaduposanus B 'IC
CT€HEpUPOBaHBl PACTPOBBIE MOJAETIH BEPOSTHOCTU NMPUCYTCTBUS HECMBITHIX,
cJ1a00CMBITBIX M CHJIBHOCMBITBIX MOYB. Pe3ynpTHpylomas kapra 3poaupo-
BaHHOCTH TPEJCTABISIET CO00H Kilaccu(UIMPOBaHHBIN pacTp, rie Kaxiaas
siueiika COOTBETCTBYET TOM CTENEHM CMBITOCTH, KOTOpas B JAaHHOH TOUKe
VMela MaKCUMabHYI0 BEPOSITHOCTb.

HccnenoBanue mokasano, YTO B YCJIOBHSX CIOHOBOTO peibeda st
MIpeACKa3aHusd HAJIWYUs 3POANPOBAHHBIX IAXOTHBIX IOYB HA THITMYHBIX
YEepHO3EMaxX HCIOJIb30BAaHUE TOJBKO TE€OMOP(OIOrHYECKOTO TMPEIUKTOpa
MTOKA3bIBAE€T JOCTATOYHO BBICOKYIO TOYHOCTH MopenupoBanus. OnHaxo,
3TOTr0 HEJOCTATOYHO AJISI BBIACICHUS OTACNbHBIX KaTErOpUH 3pOANpPOBAH-
HocTH. TeM He MeHee, BEpOATHOCTHBIN MOAXOJ OTKPHIBAET HOBBIE BO3MOX-
HOCTH JUISl CIUIOIIHOTO TI0YBEHHO-3PO3HOHHOT0 KapTOrpadMpOBaHusL.
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O.I'. Bymyesa, A.B. I'opo0en, C.®. KpacHos
Mockosckuii 2ocyoapcmeennuiil ynugepcumem umenu M.B. Jlomonocosa

SKCIIEPUMEHTAJIBHASI OHEHKA
3POJUPYEMOCTHU AI'PONIOYB JECOCTENN"

OpoanpyeMocTh (CMBIBAEMOCTD) ITOYB — MOHSATHE 00paTHOE MPOTHUBO-
9PO3UOHHOW CTOMKOCTH, KOMIUIEKCHAas XapaKTepUCTHKA MOJATIUBOCTU
TIOYB Pa3MBIBY CKJIOHOBBIMH ITOTOKaMH W/MIIH YAApHOMY JEHCTBHIO J0K/e-
BBIX Kallellb, a TaKKe SPO3MOHHO3HAYMMBIX T'MIPABINYECKUX ITapaMETPOB
camux notokoB [Jlapuonos, KpacHoB u np., 2022]. Hamu 11t OLIEHKH 3po-
JUPYEMOCTHU MPUMEHSIICS MTOKA3aTeNb B BUJE YAaCTHOTO OT JEJICHHUS MHTCH-

CHBHOCTH pa3MbIBa B Pa3MEpHOCTH r/(Mzc) Ha Ky0 CKOpPOCTH IOTOKa, KOTO-
PBIi I BOAHBIX TOTOKOB YHCIIEHHO PaBEH MIOJIOBUHE YIEIbHOW MOIIHOCTH
noroka [Nearing, Bradford et al., 1991]. Teoperuuecku MnpaBOMEpHOCTb
UCIIONIb30BaHMs ATOTO TMapaMeTpa Obula IMoKa3aHa B paMKax ruapodusnye-
ckoit monenu spo3uu [Jlapuonos, Kpacuos, 2000] u moaTBepxaeHa KCIe-
PUMEHTAIBHO ONBITaMH 110 Pa3MBIBY IIOYB B THJIPaBIN4YecKoM JoTke [Jla-
puoHoB, bymryesa u np., 2010].

Lenpro mccnenoBaHuii OblIa SKCIIEPUMEHTANIBHAST OLIEHKA M3MEHEHUS
WHTEHCHBHOCTH pa3MbIBa M 3POIUPYEMOCTH MOJEIBHBIX 00pa3IoB MaxoT-
HBIX TOPU30HTOB BBIIIEIOUYEHHOTO YEPHO3EMa U arpocepoii JIeCHOH IMOYBHI C
3aJaHHOM MI0THOCTHIO (1,3 T/cM’) Ha CTpYiiHOl YCTAHOBKE MB THAPO/IHHA-
MHYecKoil TpyOe B IIMPOKOM Juara3oHe ckopocTeil motoka 0,4-4,6 m/c.
B kauecTBe 00BEKTA HCCIEAOBAHUI NCTIONB30BATNCH 00PA3IIBI M3 MAXOTHBIX
TOPU30HTOB YEPHO3EMa BBIIIEIOUYEHHOTO, JIETKOTJIIMHUCTOTO, OKYJIbTYpEH-
HOTO W arpocepoil necHol cpermHecyrnuaucTOd 1mouBbl (Tymeckas 00:1.).
Hccnenyemble MOYBBI CHIIBHO OTIIMYAIOTCS MEXIY CO0O# 1O rpaHyJoMer-
pudyeckoMy coctay. Tak, copepikanue (HU3MUECKOH TIIMHBI (CyMMa YacTHI
<0,01 MM) B maXxOoTHOM TOpHU30HTE uepHO3eMa cocTaiseT 50,1%, a B arpo-
cepoit mouse — 35,0%.

MogpenbHble 00pa3ubl Mo4YB (GopMHUPOBAIMCH U3 (paKIHUU arperaToB
pasmMepoM 1-2 MM, MOITYYEHHBIX U3 BO3IYIIHO-CYXHX IT0YB METOJOM CYXOTO
npocenBanusi. MOHO(PaKIIMOHHBIE 00pa3Ibl TOTOBMINCE 10 METOIHMKAaM,
n3noxkeHHbIM paHee [Jlapuonos, KpacHoB u np., 2022]. HaBecku mous 3a
18-20 4. mo mpoBeAEHUS SKCIIEPUMEHTOB HACHIIIATUCH JUCTHILINPOBAHHON

© Bymyesa O.I'., 'opo6en; A.B., Kpacuos C.®., 2023

Bemonuaeno no miany HUP (I'3) Hay4HO-HCCIIe[0BaTENbCKOI J1a00paTOPUH 3PO3HU MOUB U

pycnoBbix  mpoueccoB  um. H.M. Makkaseeea MI'Y umenn M. B. JlomoHocoBa
(Ne 121051100166-4).
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BOJIOI 10 BIIAXKHOCTH, paBHOU 22 U 24% OT MacChl BO3AYIITHO-CYXOH ITOYBEI
JUISL arpocepoi TIOUBBI M YEPHO3EMa, COOTBETCTBEHHO.

IIpoBeneHHbIE ONBITEI HA CTPYWHOH YCTaHOBKE IIOKa3alu, YTO HUCCIIe-
AYEMBIC TTOYBBI CYIIECTBEHHO PA3JINYartOTCA 10 MHTCHCUBHOCTU pasMbiBa U
COOTBETCTBEHHO 3poaupyeMocTH. s yepHO3eMa XapakTepHa Oojee HU3-
Kasl 9pOoIMPyeMOCTb, YeM JUIs arpocepoil moussl. Tak, npu cpegHel ckopo-
CTH TOTOKa paBHOU 1,06 M/c 3poaupyeMoCTh YyepHo3eMa B 3,9 pa3a HHKE,
ueM arpocepoii oussI (56,3 u 218 ¢*/M?, COOTBETCTBEHHO).

JlanHble, MOMydYeHHbIE TPH Pa3MBIBE IOYB B THIPOANHAMHYECKOMH
TpyOe IpH pa3NuYHBIX CKOPOCTSAX MOTOKA, IMOKA3aIH, YTO Pa3IHdus B 3pO-
JUPYEMOCTH MEXTy IOYBaMHM eIe BhIme. Tak, Hampumep, MpU CpeaHeH
CKOpOCTH MOTOKa paBHOH 0,97 M/c 3poAMpyeMOCTs YepHO3eMa COCTaBMIIA
10,7 ¢*/m*. B To e BpeMs s arpocepoil MOUBbI IPU CKOPOCTH TOTOKA
1,0 m/c spoaupyemocTs paBHa 428 c*/m”, uTo B 40 pa3s BbIIIIE 1O CPABHEHHIO
C YEpHO3EMOM.

CpaBHeHHE BEJIWYMH 3POAMPYEMOCTH YEPHO3EMa U arpocepoil MouBsl,
MOJIyYE€HHBIX Ha CTPYHHOHM yCTaHOBKE M B THAPOAMHAMUYECKOW TpyOe mo-
Ka3bIBaeT, YTO Pa3MbIB JaHHBIX II0YB IPOTEKaeT Mo-pazHoMmy. Hampumep,
IIPY CpeHEH CKOPOCTH MOTOKa OKOJIO 1 M/C 3poAHMpyeMOCTh YepHO3eMa B
ruapoaMHaMuYeckoii Tpy6e 10,7 ¢*/M>, uto B 5,3 pasa HIKe, 4eM B CTpYii-
HOM ycTanoBKke (56,3 ¢”/m”). HanpoTHs, 3poaupyeMOCTh arpocepoii MOUBbI
B TpyGe (428 c*/m’) B 1,96 pasa Bbimie, ueM B CTpPYIHOH yCTaHOBKE
(218 ¢*/m?). TlonyueHHbIe Pa3IMUKs yKA3bIBAIOT HA HEOOXOAMMOCTb IIPOBE-
JICHUS JIOTIOJTHUTENBHBIX JKCIIEPUMEHTAIBHBIX HCCICIOBAaHUN IS H3yde-
HUSI BBIABIICHHBIX TEHACHIUN U MEXaHU3Ma Pa3MbIBa MOJIEJIEHBIX TIOYB.

CyIIeCTBEHHBIM TPENICTABISAETCS CHIDKCHHUE BapHaOEIbHOCTH U BO3-
MOXXHOCTb (I)I/IKC&HI/II/I HN3MEHCHHUSA MHTCHCHUBHOCTU pa3MbIBa IOYBLI B IIPO-
Hecce omnbiTa. BapnaGesnbHOCTh pPe3ysbTaToB 00yCIOBIEHa BO MHOTOM He-
OJTHOPOJHOCTBIO Pa3MbIBaeMbIX 00pasllOB, YTO 3aTPYAHSET PELICHHUE I10-
CTaBJIEHHBIX 3324 M MPUBOJUT K HEOOXOAMMOCTH YBEJIMYEHUS YUCIA I10-
BTOPHOCTH 3KCTepuMeHTOB. [IpoBejEHHBIE paHee HCCiIe0BaHus OKa3aly,
YTO HEOJHOPOAHOCTH CIIOKEHHS MOJICIIBHOM MOYBHI SIBJISJIACH OCHOBHOM
MIPUYMHON BapHaOeNbHOCTH MHTCHCUBHOCTH pa3MbIBa HCIIBITYEMBIX 00pa3-
noB [Jlapuonos, Kpacuos, 2000; Jlapuonos, JJo6poBonsckas u ap., 2008].
B cBsi3u ¢ 3THM mpencTaBaseTcss HEOOXOIUMBIM COBEPIICHCTBOBAHNE METO-
JVIKH TTOTOTOBKH MOJETBHBIX TIOYBEHHBIX 00pa3IoB I oOecIieueHns KaKk
MOKHO OoiblIed OZHOPOAHOCTH IUIOTHOCTH HX cloxeHHs [JlapuoHOB,
Kpacuos u np., 2022].

Takum 06pa3om, IPOBEACHHBIE SKCIIEPUMEHTHI Ha CTPYHHOU YCTaHOB-
KC U B FHJIpOJIHHaMH‘ieCKOﬁ pr6e IIO3BOJIMJIN OLICHUTH TCHACHIUHU U3MC-
HEHUS! 3POANPYEMOCTH MOJIENIbHBIX 00pa3loB YepHO3eMa U arpocepoii 1moy-
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BBl B MHTEpBaie ckopocTter BomgHoro noroka ot 0,4 mo 4,6 m/c. B uccre-
JyeMOM Juara3oHe CKOPOCTel II0TOKa HPOAUPYEMOCTh YepHO3eMa CyIIeCT-
BEHHO HIDKE, YeM arpocepoi MOYBBI.

BrisiBieHHbIC pas3jinirsdg B pasMbIBC IMOYB Ha Pa3HbIX YCTaHOBKaX yKa-
3bIBAOT Ha HeO6XOI[I/IMOCTI) MMPpOBEACHUA ITOMOJHUTEIIbHBIX OIIBITOB JJIsd
JajbHEHIIero U3y4eHuss MexaHn3Ma pa3MblBa M ydera cneuupuku hopMu-
PpOBaHMs pa3MbIBAIOIIEH CTPyH BOAHOIO NOTOKA. [IpoBeeHne sKcriepuMeH-
TOB TI0 Pa3MBbIBY ITOYB, OCOOEHHO MPHU BBICOKOH MX 3POJUPYEMOCTH, TPEOy-
eT OoJiee TIaTeNILHOM IMOrOTOBKH 00pa3iioB, COBEPLICHCTBOBAHUS CPEICTB
yuera u 00paboTKM TaHHBIX.

A.JI. BapeHnoB
Huoicecopoockuil cocyoapcmeennblii nedazo2uieckuil yHugepcumen
umenu Kosvmor Mununa

OIIPEAEJEHHUE HOKA3ATEJIE?I PA3MBIBOB BEPEI'OB
MAJIBIX PEK BACCEUHA KYJbMBbI

OCHOBHBIMU MICTOYHHKaMH WH()OPMAIUK O CKOPOCTSAX pPa3MBIBOB Oe-
peroB Maibix pek Oacceiina p. KyapMsl SBISIFOTCS pa3HOBPEMEHHBIE KapTo-
rpadudecKkrue MaTepuaibl U HaTypHBIE CTallOHApHBIE HAGmoaeH . Bribop
HCTOYHHKOB OIPEACISIETCS WX AOCTYIHOCTBIO, OAaTaMH OTOOpaXKaeMBIX
IaHHBIX, BO3MO)KHOCTSMH OIPEICICHUS W HAIOXCHHUS JIMHUHA OeperoBoii
OpoBku. IIpy 3TOM CYIIECTBEHHOE 3HAYCHHE MMEIOT OCOOCHHOCTH PYCIIO-
BOH JUHaAMHUKN MaJlbIX PEK, CPCAW KOTOPBIX 3HAYUTCIHLHOC BJIWAHUC JIO-
KaJIbHBIX MPUPOHBIX ()AKTOPOB U AHTPOTIOTEHHOM JICSTEIBHOCTH YeIOBEKa,
HeOoJIplIMe a0COTIOTHBIE 3HAYCHUSI OTCTYMaHUsI OEperoB (CAaHTUMETPHI U
MePBBIC ICCATKH CAHTUMETPOB B TON).

ITpu paboTte ¢ kaprorpadhUueCKUMU MaTepHallaMHi CIEyeT YIUThIBATH
cienyolee. BOo3M0OXXHO HCIOJIb30BAaHUE TOJIBKO TOIOTPa(hUYECKHX IIAHOB,
OTBEYAIOIIUX TpeOOBaHMAM K MacmrTaly, W 3a 3HAYUTEIbHBIC WHTECPBABI
BpeMeHH (mecsaTku Jyiet). OCHOBHbBIC 3aTpPyIHEHHs CBS3aHbl C HAIMYHEM
[UIAHOB, B MIPUHLIMIIC, © MX HAJHYUEM HA YIaCTKH PYCENl PEK, MOTCHIUAb-
HBIC [UISL IPOSIBIICHHS TUHaMUKH. OIHAKO 3TH MATEPHAIBI O3BOJLSIOT OLIe-
HHUTHb TEMITBl OOIIEeH IUHAMHKH MOP(OIOrHYECKH OZHOPOIHBIX YYacTKOB
pycen, U3MEHEHHE OTACIbHBIX (JOPM pycia B 3aBUCHMOCTH OT CTaauil W
re0JIOro-reoMop(OTOrHIecKnx yCIOBHI Pa3BUTHS, CBS3b C LUKJIAMH BOJI-
HOCTH. YBenn4eHne MH)OPMATHBHOCTH IUIAHOB MOXKET HMMETh MECTO HpH

© Bapenos A.JIL., 2023
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YCKOPEHHH pa3MbIBOB B pe3yJbTaTe BIHMSHUS UEJIOBEKa, HANPUMEp, MPH
HCKYCCTBEHHOM CHPSIMJICHHH Y4acTKa MEaHAPHPYIOIIETO pyclia MOKET 3a-
METHO aKTHUBU3MPOBATHCS Pa3BUTHE U3ITYUHUH HIKE 110 TEUCHUIO.

[MonyunTh OoOJiee KOHKPETHBIE JaHHBIE O CKOPOCTSIX pa3MBIBOB Oepe-
TOB MaJIbIX PEK MO3BOJISIOT CTAI[IOHAPHBIC MOJIEBbIe HAOIOJCHUS, TPOBO-
JMMbIe HAMU COBMECTHO ¢ corpyaHukamMu HWJI apo3uu moys u pycioBbIX
npoueccoB umeHn H.M. Makxkaseesa ¢ 2010 r. CranuoHapsl pacHoI0KeHbI
Ha 15 yuactkax pexk Kynpmbl u O3epku U UX NPUTOKOB, pa3HBIX MO BOJHO-
CTH M TPHUPOTHO-aHTPOIIOTEHHBIM YCJIOBHSM, ITOJHOCTBIO WM YaCTUYHO
OXBAaTBHIBAIOT (JOPMBI pyclla B 3aBUCHMOCTH OT PaclpoCTpaHEHHs! (pOHTa
pa3mbiBa OeperoB. UeMm NpomoinkuTeNnbHEE PsJ HAOMIOAECHUH, TeM Oosee
JEeTAIBHBIN aHATU3 IUHAMUKHU PYCENl MO>KHO IIPOBECTH.

3a Bpems HaOMIONECHUI NMPUMEHSUINCH Pa3HBIE METOABI ONPEICIICHUS
TIOJIOKEHHsI OpPOBKH OT TOCTOSTHHBIX OPHEHTHUPOB (pErepoB, MOCTPOEK):
METO/ OJIUIOHOB (M3MEpeHHs EPIEHANKYIIIPOB IIPH MTOMOIIH PYJIETOK OT
JMHUK MEXAY perepamiu), Iody4eHHe opTo(OTOINIAHOB 110 JaHHBIM ChEM-
KH KBaJPOKONTEPOM, ChEMKa 3JIEKTPOHHBIM TaxeoMeTpoM, ckeMka GNSS-
obopynoBanueM. [lepBbiii METO OTIMYACTCS JHOCTYIHOCTHIO, HO TIPU 3TOM
UMeeT HHU3KYI0 TOYHOCTb, ONpEeNsSeMyI0 KOJIMYECTBOM U HalpaBlieHHEM
TIEPIEHNKYJISIPOB, a TaKkKe TPYIAHOCTSIMH B ITOCTPOECHHUH ILUTaHOB. BTopoii
METOJT XapaKTepU3yeTcs BHICOKOH CKOPOCThIO paboT, HEOOJIBIIUMHU TPYI0-
3arpaTaMy, HO ero 3(QEKTUBHOCTb B 3HAYMTEIHHOM CTEINEHH OrpaHuYeHa
«OTKPBITOCTHIO» OPOBKM OT PACTHTEIBHOCTH; CYIIECTBEHHBIM €0 IIPEUMY-
IIECTBOM SIBJISIETCSI BO3MOXKHOCTD HOyUSHHSI H300paXeHUH ¢ pacmpenaerne-
HHUEM JIOKIBbHBIX YCIIOBHH pa3MbiBa. Hanbomee TOYHBIMU M yJOOHBIMU SIB-
JISTFOTCS [IBA MOCJIEAHNUX METOJa.

Pa3zHo0Opa3ue mpUMEHEHHBIX METOJI0B U3MEPEHUH NPUBOANUT K HEOO-
XOAWMOCTH TpPUBEICHHS MONYYCHHBIX [AHHBIX B CIUHYIO «CHCTEMY» H
KOPPEKTHPOBKE TOJIOKEHUSI OpPOBOK OTHOCHUTENBHO JIPYT JApyra u3-3a pas-
HOW TOYHOCTH M MOAPOOHOCTH HAOMIOACHHA. B perieHnn 1aHHOro BOmpoca
MIOMOT'al0T ONpe/ieNieHne O0IeH JMHAMHUKY 10 y4acTKaM Oepera, AeTalbHOe
OIMCaHUe yCIOBUH pa3MbIBa M0 TOUKAaM M3MEpEeHHH, opTo(oTOIIIaHbl. YKa-
3aHHBIN IIpoIecC TPYAOEMOK U IpeIonaraeT HCI0Ib30BaHUe pa3HOTo Mpo-
rpamMMHOTO obecriedeHus. MiToroBoe mocTpoeHne IiaHOB OPOBOK M oOIlpe-
JIeJIeHNe II0Ka3aTeNiel pa3sMBIBOB IPOBOJMINCH B TeOMH()OPMALMOHHOM
nporpamme QGIS, yacTp nporieccoB OblUTa aBTOMATH3UPOBAHA.

bbutn  ompezeneHsl ClEAYIONIIME IIOKa3aTeNd Pa3sMBIBOB OEperos:
1) IPOTSKEHHOCTh pa3MbIBa — JIMHHSA, TI0 KOTOPOH (PUKCHUPYETCsl OTCTyIa-
HHUe OpoBKH Oepera; 2) IUTOMAlb pa3MbIBa — INIOMIAb MEXIY ABYMS COCElI-
HUMH OpoBKamH; 3) CpemHAS CKOPOCTh pa3MbIBa B TOJ — PACCUUTHIBACTCS
KaK IUIONa/b pa3MbIBa, ACICHHAA Ha MPAMYIO JIMHHIO, COSANHSIONIYIO Ha-
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Yajo ¥ KOHEIl yJacTKa pa3MbIBa; 4) MakcHMalbHas TOJOBas CKOPOCTh pas-
MBIBA — MAaKCHMaJIbHOE PacCTOSIHUE MEXIy cocelHMMH OpoBkamu. Yarue
BCEr0 pa3MbIB HMMEET HECIUIOIIHOE PaclpOCTpaHeHUE B MIpeenax Hccie-
JYyEMOTO ydacTKa HM3-3a BIIMSHUS JIOKaJIbHBIX (akTopoB. [loaTomy okoHua-
TEeNbHBIC 3HAYEHHs TMEPBBIX TPEX IMOKa3aTeliel ONpeessuTiCh KaK CpejHee
apuQMeTHYecKoe.

[osy4eHHble 3HAUYEHHs PA3MBIBOB CYILECTBEHHO JIOMOJHSIOT CBEIE-
HUSI O PYCJIOBOM PEKHME MaJIBIX PEK.

J.A. BepiinHux
Hayuonanvhwiii ucciedosamenvckuil
Tomckuii cocyoapcmeenHblil yHugepcumem

OLEHKA MOCJIEACTBHI MPOXOKJIEHUS ITABOJIKA
B PE3YJbTATE ITPOPBIBA O3EPA BEPXHEI'O AKKOJILCKOI'O
(IO’)KHO-YYVCKHWI XPEBET, PECITYBJINKA AJITAN)
HA OCHOBE JIBYMEPHOI'O KOMIIBIOTEPHOI'O
MO/JIEJITUPOBAHUSA

BaXHBIM 3JIEMEHTOM CTpAaTeTHMH YCTOHYMBOTO Pa3BHTHS SBISCTCS
Oopnba co cruxuitHeiMu OencTBusMH. COBpeMEHHBIC U3MEHEHHs KInMata
CIIOCOOCTBYIOT HHTEHCHBHOM Ierpagallid TOPHOTO OJISNEHeHHUs, YTO B
CBOIO OYepe/b CONPOBOXKIACTCS YBEIMUECHUEM KaTacTpoQUUeCKUX IK30IeH-
HBIX npoueccos. [Ipumepom 3Tux npoueccoB B ['opHOM AnTae crany HaBOAHE-
HMS1, BbI3BaHHBIE COPOCaMU JieTHUKOBBIX 03ep B 1998, 2000 1 2012 rr.

Ozepo Bepxnee AKKONBbCKOE OBLIO OTKPHITO M HAaHECEHO Ha KapTy
npodeccopom B.B. CamnoxxurkoBbiM B 1898 romy. B To Bpems o3epo npe-
CTaBJISIO cO00¥ HEOONBIIONH M HErITyOOKHH BOJOEM, B HEIOCPEICTBEHHOM
6m30cTH 0T s3bIKa JienHuka Coduiickuil. 3a croneTne 03epo yBEIMYHIOCh
B pasMepax, ero miomab ceituac coctapmser 0,4 KM>, IEHHK 3a 9TO BpeMs
orctynui Ha 1,8 kM. [lutaHne o3epa ocymiecTBIsETCS MPEUMYILECTBEHHO
3a CYeT TasHU JICAHUKOB, YaCTUYHO NOXKISIMHU U CHeroM. M3 o3epa BeITeKa-
eT pexka Akkon umHOM 20 kM, B 10 KM HIDKE UCTOKA peKa IMPOTEKaeT yepes
o3epo Hmxnaee Axxombsckoe, mromaznpio 0,64 kM2, P. AKKOJN ClMBasCh
¢ p. Kapaorok, obpasyer p. Uaran. B 17 kv Hmke Yaran cimBaeTcs

© Bepmunun 1A, 2023

" Pa6oTa BBIMONHEHA npu pUHAHCOBOMU MOJ/IEPKKE A3HATCKO-THXOOKEaHCKOM CETH HCCIe0-
BaHUi ro6aneHEIX M3MeHeHuH, npoekt CRRP2021-03MY -Borodavko “OneHka omacHOCTH
HaBOJIHEHUH1, BBI3BAaHHBIX BHIOPOCAMHU JIEAHUKOBBIX 03ep Ha PoccuiickoM, MOHT0OJIbCKOM 1
kuTarickoM Anrae”, rpant DOI: https://doi.org/10.30852/p.18092.
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¢ p. Tanaypa u obpasyer p. Yaran-Y3yn. Yaran-Y3yH BHajgaer cieBa B p.
Uys y nmoc. Yaran-Y3yH B 175 kM ot ee ycThs. Pycna pex mectamu cKaib-
HBIE, B PACHIMPEHUSAX PEUHBIX JOJIHH Pa3BETBIICHHBIC, THO CIOXEHO Iajb-
Koil 1 Banmynamu. [llupuna pycen Ha 0JTHOPYKaBHBIX y4acTkax 15-30 m.

Jlnst co3nanus ocHOBBI I poBoi Moaenu penbeda (IIMP) monuu pex
HCIOIb30BATNCH JAHHBIE JUCTAHIIMOHHOTO 30HAupoBaHus 3emiau ASTER
Global DEM. [lns yrouHeHus: penbeda pycen peKk MCHOJB30BajICS KapTo-
rpaduyeckuii MaTepuai U CIyTHUKOBBIE CHUMKH M3 OOLIEJOCTYIHBIX Cep-
BucoB. [lonyuyennas UMP umnopTtupoBanach B MOJIEIUPYIOLIYIO CUCTEMY
HEC-RAS Bepcun 5.0.7 Bo BCTpOCHHBIH B CUCTEMY MPOTpaMMBbI TI0 padboTe
¢ 'NC nannsimMu uacTpymMeHT RAS-Mapper, rae ¢ HOMOIIbI0 HHCTPYMEHTA
Geometric data Ha dpoByI0 MOAeNs penbeda Oblla HaHECeHA pacueTHas
cetka 2D sdeek, 3agaHbl mapameTpsl K03 QUIneHToB mepoxoBaTocTH. bhI-
JIU TIOCTPOEHBI HECKOJBbKO BapHaHTOB 2D-Mojened kak A OTAEIBHBIX
Y4acTKOB JOJUHBI pek Akkoi, Yaran, Tannypa, Haran-Y3yn u Uys, Tak u
JUIA Bcero ydacTka oT o3epa Codwuiickoro 1o ctBopa Ha p. Uys HIXK moc.
Yaran-Y3yn. O0miee KoJIM4YeCcTBO stueek st 10-MeTpoBoil perysspHoii cet-
KU cocTaiseT npubnumsutensHo 1098 Teic. siueek. J[nmHa cMonenrpoBaH-
HOro yvacTtka — pek Akkon, Yaran, Tanmypa, Yaran-Y3yn u Uys 60 xm.
Koaddpunment Mannunra, paBusiii 0,035, ucrionp3oBaiics Uit BCeX sUeeK.

Jnst pemieHys 33124 MOJICTTMPOBAHMS MTaBOAKA OBLT MPUMEHEH METOJ]
HEYCTaHOBUBILIETOCS ABMKEHUSI BOJIBI ITyTEM 3aJlaHusl TUIporpada croka Bo
BXOIHBIX CTBOpax MOAEJIEH B MEPHO MAKCUMAIbHOW BOIHOCTH C JUCKPET-
HOCTbIO 1 yac B TedyeHue 4-x cyTok. MakcuMmanbpHble pacxosl p. Yaran y
moc. benbTHp HAOMFOMAIOTCS B MIOJIE U COCTABIIAIOT, B cpeHeM, 25-35 M3/C,
MaKCHMaJIbHbIH 32 BECh MEpHOJ HAOIIOJNEHUI pacxoi BOJBI COCTAaBUI
65,5 M*/c. Pacxozer p. Tanaypa ObUTH ONMpE/IeICHbI B TIEPHOL MOIEBBIX Ha-
OnroieHHH, BBIMOJHEHHBIX Ja0bopatopueil risuuokiaumaronorud TIY B
1977 r. u coctaBnsoT, B cpeaeM 60 % pacxonos p. Uaran. B pacueTHslil
rugporpad BOIUIM peasibHbIE PacxXoJbl BOIBI, HAONIOJAaBIIMECS B INEPHOA
MapaJuieIbHBIX HaOmroneHuid Ha pekax Yaran u Tammypa. Pacxomer peku
Uyn m3Mepsinucs B cTBope y moc. Yaran-Y3yH W B IepHo] HMaBOAKOB CO-
craisor 60-120 Mm/c.

BbI10 M3y4eHO HECKOJIBKO MTHOBEHHBIX COPOCOB 03€PHOMN CHUCTEMBI B
nonuHe p. Akkon. OOmmii 00beM BOABI B 03€pax COCTABISAET 7,3 MIIH. M.
Haubonee HeOMaronpusATHBEIM MPENCTABISICTCS CLIEHApHil MOTHOTO cOpoca
Bcell 03epHON CHCTEMBI B TeUeHHE 4-X 4acoB C IMOCTOSIHHBIM PacX0J0M BO-
11 492 M/c.

Pe3ynbraTel MOAETHPOBAHUS CIIEAYIOIINE:

— TpU BBIXOJIC BOJHBI NABOJKA Ha yYacTOK PaCHIMPEHHs OJIMHBI
p. Yaran (1-6 xm Bbime noc. benbTup) mupHHA TOTOKA YBETHMYHBACTCS /10
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200-500 ™, rry6unas! m3menstores ot 0,5-1,0 m mo 2,5-3,5 M, ckopocTH Te-
4yeHus yBenmauBaroTcs ot 2,0 mo 4,0 m/c;

— B moc. benbTup B 30HE 3aTOIMJIEHUS OKa3bIBAIOTCSI HECKOIBKO JJOMO-
BJIaJCHUN, B HEKOTOPHIX M3 HUX TIyOMHBI IocTuraroT 1,2 M, IHMpHHA pa3-
nuBa p. Yaran-Y3yH B OTJIENbHBIX MecTax npeBbimaeT 500 M;

— B y3KOH 4acTH JOJUHBI p. YaraH-Y3yH ypOBHM BOJbI Ha IMHKE Ma-
BOJIKa MOBbIMarOTcs Ha 1,0-2,0 M, CKOPOCTH TEUYCHHUS YBEIMYHMBAKOTCSA 0O-
Jtee ueM BaBoe — ot 1,8-2,2 no 4,5-5,0 m/c;

— B paCUIMPEHUU PEYHON JOJMHBI LIMPUHA MMOTOKA YBEJIUYUBAETCS JI0
150-200 M, a B HanbOonee mmpokux mectax 400-500 M, MaKCHMabHBIEC CKO-
poctu TedeHus BeipacTaioT oT 1,3-1,5 mo 2,5-3,0 m/c;

— OTMETKHU BOJHOM MOBEPXHOCTH Ha MUKE MaBoJKa y noc. Yaran-Y3yH
nossImaTcs Ha 1,3-1,5 m;

— okono 134,5 teic. M* Tepputopun moc. Yaran-Y3yH OKakeTcs TOJ
BOJIOM.

JlaHHBIN CuUEHapui He SBISETCA OKOHYATENbHBIM U IMOJHOCTBIO TOY-
HBIM, TIOCKOJIbKY Hcmoib3yemas Hamu [IMP He mo3BosiieT TOUHO UAEHTHU-
(UIIPOBATEH PYCIIO PEKU U €TI0 CTPYKTYPHBIC JJIEMEHTHI B TIPE/Ieiax PEYHOM
JIOJIMHBL. MBI TakKe HE YUUTHIBAIU BIHUSHUE MOCTOB uepe3 peku Uys u Ya-
raH-Y3yH KaK TMPEmSTCTBHHA MPH TPOXOXKICHUH IMABOJIKA. JTH HeEOoIpese-
JICHHOCTH MOTYT OBITh YCTpaHEHBI ITyTeM IMPOBEACHUS OoJiee IeTalbHOU
TOmoTpaguIECKON ChEMKH JTOJTUHBI PEKH ¢ U3MEPECHUSIMH TITyOHHEI B KITIO-
YEBBIX MECTaX W JOTIOJIHCHHEM MOJIEH JAHHBIMH O MOCTaX ¢ MX TOYHBIMHU
rapaMeTpamu.

A.IO. Bopoones, A.C. Kagsipos
Pszanckuii 2ocyoapcmeennviii ynusepcumem umenu C.A. Ecenuna

O CBSI3M AJLTIOBUAJILHOM AKKYMYJISIIIAA
B BACCEMHE CPEJHE OKH C CHHOONTUYECKUMHU
MPOLIECCAMH XOJIOJHOI'O IMMEPUOJIA TOJIA"

OmroBHANBHBIEC PeNbe000Pa3yIONIIE MPOIECCH SBISIFOTCS BEAYIIMMA
B mpezenax Oacceitna peku Oxu. VX nuHaMuKa B JHUWINE JOJUHBI TIIaBHOM
PEKU HaXoIUT MOP(OIOTHIECKOE BRIPAXKCHHE B Pa3pyIICHIH PEUHBIX Oepe-
TOB W HAKOIUICHWH HAHOCOB HA aKKyMYJISTHBHBIX PYCIOBBIX OTMEIIX. YcC-
TOMYHUBOCTh M THUIHUYHOCTb 3PO3MOHHO-aKKYMYJISITUBHBIX IPOIIECCOB Ha
IOro-BoCcTOKE Meniepckoii HU3MEHHOCTH MOATBEPKAAETCS 3BOIIOLUEH OK-

© Bopobse A.10., Kagpipor A.C., 2023
Beimosnnaeno npu ¢gpunancosoi nopuepxke PH® (mpoekr 22-77-00050).
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CKOW JIOJHMHEI B TEOJIOTHYECKOM Maciitabe BpemeHHu. Ee moiiMeHHas yacTh
MOXET T10 MPaBy CYUTATHCS PE3yJIbTATOM MHOTOJIETHEl paboThl pycia Ok,
MIPUYEM aKKyMYJIATHBHBIC TCHIICHIIMM B €€ IMpeenax Ha MPOTSHKCHUU ThI-
csuenieTHd mpeoOiafanu HajJ BBIHOCOM Marepuana. Paguomerpudeckue
JAHHBIC CBUICTEIECTBYIOT O TOJIONEH-TUICHCTOIIEHOBOM BO3pacTe OCHOBA-
HHUH MONMEHHBIX MAacCCHUBOB, B TOM YHCJIE U T€X, KOTOPBLIC Pa3BUBAJIMCH YHA-
CJIeZIOBaHO Ha 0oJee APEBHUX BOJIHO- U O3EPHO-JICTHUKOBBIX OTIIOKCHHAX.
Bospact caMmbIx MOJIOJBIX KOMILIEKCOB pejibea HACUUTBIBAET, 10 KpaitHeil
Mepe, CTOJIETHS, HO MHOTHE y4acTKH JHUIIA JoiauHbl Oku Havdaimu (hopmu-
poBaTkCs emle B KOHIIE TUIeicToreHa, Ooree 12 THICSY JIeT Ha3al.

[ToeMHOCTh M aJUTIOBHAJIBHOCTD B TOJIOIIEHE OBUIM HEYCTOWYHMBHIMHU B
CpeIHel JYacTH OKCKOTo OacceifHa, TJe JHUIIE AOJUHBI MECTaMH PACIIHpSI-
etcst 110 8-12 kM. B 3moxu moHmKeHHOM (IIIOBUANIEHON aKTUBHOCTH peibed
OoJpIIel YacTH TaKUX PaCIINPEHUH MPaKTHIECKH KOHCEPBUPOBAJICS, HAUH-
HAaJICSl OYEPEZHON 3Tal 30HAILHOTO Pa3BUTUH IMOYB C MpeoliIagaHueM Ho-
CTIIUTOTCHHBIX TeHACHIWH. Penped m manamadrtel oTpaxkanwm mocienoBa-
TENIbHBIE N3MEHEHUsI KJIMMaTa MpOoIILIOro, BIUIOTh /10 TakuX (hyHIaMEeHTallb-
HBIX Pe3yJbTaTOB MAJICOKINMATHICCKON TUHAMHUKH, KaK CMEIICHHE TPaHUI]
MIPUPOJIHBIX 30H.

He Tonmpko apeBHsSA, HO U COBpEMEHHAs IWHAMHKA perbedoodpazoBa-
HHSI OKCKOW MONMBI MCIBITHIBAET BO3/EHCTBIE PETHOHAIBHOTO MaKpPOKIIH-
MaTa. [ J1aBHYI0 poIlb B 5TOM CiIy4ae HAUMHAIOT UTPATh CE30HHBIE ITUPKYJIS-
IIOHHBIE MPOLECCHI, OTPAXKAIOUINECS] U B BOJHOM PEXHUME BOJOTOKOB OK-
ckoro OacceiiHa. BeceHHne MOJIOBO/BS SIBISIOTCS TIIABHBIM pesibedooOpa-
3YIOIIUM COOBITHEM ISl THHIIA OKCKOW JOJIMHBI, 00pa30BaHUe HOBEHMILEH
MOWMBI Ha TPUPYCIIOBBIX OTMENAX OCYLIECTBIISIETCS UMEHHO I10CJIe IPOXO0-
JKICHUS TaBOAKOBOM BONMHBL. OmHAaKO mapameTpsl MOJOBOMABSA, CPOKH €ro
HaCTYIUIEHHUsI U 3aBEpIUCHHS M IeoMOpP(OJIOrHYecKUe MOCIEACTBHUS B MO-
CIIEITHHE TOJABI OTIMYAINCH CHIBHONH M3MEHYHBOCTHIO, O YEM CBUICTEIIBCT-
BYIOT pe3yJIbTaThl HAIMX IOJIEBBIX HMCClleoBaHUM. Bcenen 3a neycroiun-
BBIM BOJHBIM pekUMoM OKH W ee TIaBHBIX MPUTOKOB B CPEIHEM TCUCHHH
oTMeyajach M HECTaOMIBHOCTH BEIIECTBEHHOTO COCTaBa aKKyMYJIHPOBaB-
LIerocs aJUTIOBHS, a TaKXkKe ero oobemMa Ha OOHOBJISOUIMXCS (opMax IMow-
MeHHOTO penbeda. B oTaenbHble rogbl akKyMysIssnus Hawika (GukcupoBa-
JIach TOJIBKO Ha MPHUPYCIOBOH MOiMe, yIaCTKH, 3aHUMAIOIINE IICHTPaIbHEIC
W TIpUTEppacHbIC MO3WIMH B TOMME MpPU 3TOM HE 3aTallIMBalINCh. Bosie-
YeHHOCTDb THHINA PEYHOH TOMUHEI B penbedoodpa3oBaHue, TAKUM 00pa3oMm,
HalpsMYyI0 3aBUCHUT OT CTOKa BOABI B paMKaX TbBICAYCIICTHUX, CBEPXBCKO-
BBIX, IECATHJICTHUX U BHYTPUTOHOBBIX €TO KOJICOAHUH.

CMmeHa Ce30HOB Iofia, Ui KaKAOTro M3 KOTOPBIX XapaKTepeH coOCT-
BEHHBII TIepeveHb AeicTByrommx B gonuHe OKU areHToB penbedoodpazo-
BaHMsI, MPOCIIEKHUBAETCs Oliaroapsi HEMPOJOIIKUTENBHBIM aTMOC(HEPHBIM
mposiBiIcHUsIM. CHHONITUYECKUN BPEMEHHOW MacmTad (HECKONBKO CYTOK)
MOJOOHBIX CHUTHAJIOB MPENCTABIISIET HauOONBIIMK MHTEpPEC B paMKax pac-
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CMOTpEHNUS (HPU3UKO-TeOTpahUIECKON CBSI3H COBPEMEHHOTO KJINMAaTa OKCKO-
ro 6acceiiHa U TPEHIOB PErHOHAIBLHOTO OCaAKOHAKOIUICHHS. J[J1s1 OObIIHH-
CTBa penbeooOpa3yoNIUX MIPOIIECCOB B OKCKOW IIOMME, B TOM 4YHCIE, H
AITIOBHAJIBHONW aKKyMYJIILIMH, XapaKTepHa pe3kas OCTaHOBKa IOCIE Ipe-
KpameHus AeiicTBus nHenmpupytomero nx (akropa. Ilepenaga nnpopma-
UK OT aTMOC(HEpHOro K JUTOC(HEPHOMY KOMITOHEHTY IMPUPOIHO-
TEePPUTOPUATBHBIX KOMIIJIEKCOB peasM3yeTcs yepe3 JOCTABKY Taloro CTOKa
B THAPOTpaUUECcKyI0 CEeTh U IOCIEN0BATEIBHOCTh I'MPOJIOTHYECKUX CO-
obrTnit (a3 rugporpadoB Oku U ee MPUTOKOB). DOPMUPOBAHUE MOJTOBOI-
HOTO TOMMEHHOro peinbeda, ABISIETCS KOHEYHBIM PE3yJIbTATOM Iepeaadn
SHEPru¥ U WHQPOPMALMU OT CaMOro JIAOMJIBHOTO JaHAMA()THOr0 KOMHO-
HEeHTa (KJIMMaTa) K CaMOMYy yCTOMYHUBOMY — pernbedy. s reomornaeckoro
MIPOILIUIOTO TPUYMHHO-CIIEICTBEHHBIE CBSI3M OTJEIBHBIX METEeOpOJIoruye-
CKUX COOBITHH, MO0 WX TOCIEAOBATEIBHOCTEH ¢ penbedooOpasoBaHUEM
OTCIIC/INTh 3aTPyTHUTEILHO UM BOBCE HEBO3MOXKHO. OJJHAKO B OTHOIICHHH
aKTyaJlbHBIX TPOIIECCOB AaHATUTHYECKass paboTa yHpoIIaeTcs, MOCKOIBKY
HCCIIeI0BaTeNb BJIAJCET JAHHBIMH HWHCTPYMEHTAJBbHBIX HaONIOJeHUi 3a
PETHOHATIPHOW JTUHAMHUKONH METEOPOJIOTHUECKUX 3JIEMEHTOB W THAPOJIOTH-
YEeCKUX NapaMeTpOB BOJOTOKOB.

Eme B mepBoit momoBuHe XX Beka OBUIO MPEATIOKECHO BBIICISATH TUIIBI
BECEH, B 3aBUCHMOCTH OT TOTO, KAKOH METEOpOJIOTHYeCKHil (pakTop cHero-
TastHuS peoOnanaer. CoBpeMeHHas! MPAKTHKa ydeTa TNHAMHUKH METeodJIe-
MEHTOB XOJIOJJTHOTO C€30Ha rojia NpUMEHSETCS Ul IPOrHO30B MOJIOBOBS B
KadyecTBe BXOJHBIX IapaMeTPOB PAacUeTHHIX Mozenel. Mexay Tem, aKkcTpe-
MaJIbHBIE 3HAYECHUS 3TUX 3JIEMEHTOB, U, COOTBETCTBEHHO, THUI BECHBI, OTBE-
YaloT TOCIEI0BATEIbHOCTH CHHONTHYECKUX IIPOLECCOB 332 TOT WM MHOM
BPEMEHHOW MHTEPBAJl B TPAHUIIAX PEYHOro OacceifHa. 3a4acTyro U OTHAEINb-
HBIE aTMOC(EpHBIE POSIBJICHUS] CHHOIITHYECKOT0 MaciiTaba MOTYT BBI3BaTh
BBIPAKCHHYIO TMIPOJIOTUYECKYI0 PEAKIUI0, MEPEXOSIIYI0 3aTEM B 3PO3HU-
OHHYIO paboTy pyciia pekd. BropkeHne 10’)KHOTO IMKIIOHA, HapUMeEp, NpH-
BOJUT 3UMOH K OTTEIENH, aKTUBU3UPYIOIIEH CHEroTasHUe Ha BOLOcOOpax
Oxu. Takue mociiesoBaTeIbHOCTH COOBITHIT HEOJHOKPATHO PErncTpHpOBa-
nuch B 2010-e rome1, pe3ynbraTaMy UX OBUIH 3MMHE-BECEHHHE MTaBOIKH HITH
AQHOMAJIbHO paHHUE IOJIOBOJbS. AKKYMYJSILMS aUIIOBHS W OOHOBJIECHHE
MIOBEPXHOCTH MONMEHHOTO penbeda B TAKUX YCIOBUIX COCPEAOTAINBAINCE
B NPHUOPEXHON 30HE MOJIOJOM MONMBI, IpUYeM COOpaHHBIH HAMM HAMJIOK
CYIIECTBEHHO OTIHMYAJICS 110 CBOMM JINTOJIOTHUECKUM NapaMeTpaM OT OXKH-
Jla€MBIX 3HAYCHUM.

ITpn oOpamnieHnn K METEOPOIIOTHYECKOH ANHAMUKE YIOOHO BBILACIATH
OTZEJbHBIE CHHONTHUYECKHE CHUTYallMd U OTCJIEKHBATH THAPOJIOTHUECKHIA
curHaix oT HUX. CHHONTHYECKHE CHTYAIlMH HPOSBISIIOTCS B yCTOHYMBBIX
0COOEHHOCTSIX LUPKYJISIIUK B aTMOc(epe U 3a MHOTHE ACCATUIIETHS HCCIie-
JOBAaHWH HAKOIUICH 3HAYMTEIBHBINA OMBIT MX KJIACCH(HUKALUKU. DJIeMeHTap-
HBIE IIUPKYJIAIUOHHBIE MexaHu3Mbl (D1[M) — TepMuH, BBeICHHBIH U3BECT-
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HbeIM KnuMatosaorom b.JI. [I3epaseeBckuM, 0003HaUaeT MOTOIHBIE CUTYaIlUH
B armocdepe CeBepHoro momymiapus. Tunmzanus OLM yxe k Hauanmy
XX Beka IM03BOJIMIIA BRIIECIUTH KakK TOJbI ¢ IPeodIalaHieM TOTO MM HHOTO
THUIA aTMOC(EPHON UPKYIALUH (HAIPUMEp, LIMPOTHOM), TaK M aHaJIOTUY-
HBIE BMOXH TpomoinkuTenbHOCTEI0 10-20 ner m Gonee. Kimaccubukarms
YUUTBIBaeT CEKTOPHOCTh CeBepHOro MOIyIIapHs, MPHUYEM eKeTHEBHBIH
MOHUTOPUHI CHHONTHYECKHX TPOIECCOB oOcCymmecTBsuics 120  yer
(c 1899 roma mo 2019 rox), pe3yabTaThl €ro 00OOIIEHBI B CIEHHAILHOM
kajeHaape. [ eBpormeiickoro cekropa, rae Haxonures 6acceiiH Oxu, 000-
COOJICHBI XapaKTepHbIE MIA0JOHBI MOJOKEHHUS METEOPOIOTHUECKHUX TOJIeH,
IIPU KOTOPBIX aKTUBM3HMPYETCSl BBIHOC TEIUIa WIIM XOJIOJA M3 Pa3sIMuHbIX
paiionoB EBpa3uu 1 okpysKarolux ee Mopeil.

Pa3paboTka NEpCHEeKTHBHOTO MEXIUCIUILUTMHAPHOTO HAlpaBJICHUS
WCCIIEIOBAaHUN B JJAHHOM KOHTEKCTE MOXKET COCPEJOTOUYHUTHCS HAa 00OCHO-
BaHUM «OBICTPOr0» OTKJIMKA (IIOBUAIBHOM CHCTEMBI OKCKOTO OacceliHa Ha
ornensHble DLIM. Jlpyroii 3amaueil sBIsETCS BBINEICHUE BIMAHUS IOCTC-
noBatenbHoCcTe D1IM B XOJOIHBIN MEpHO rojla Ha X0l BECEHHETO MOJ0-
BOJBS M OOYCIIOBIIEHHYIO MU AUHAMUKY penbedoodpazosanus. Llenecooo-
pa3HO COCPENOTOYHTHCS MPHU TOM Ha IPO3MOHHO-AKKYMYJISTHBHBIX IIPO-
neccax MpUPEeIHOH moiMbl OKH, TIOCKONIBKY 00ECIIEUCHHOCTh 3aTOTNICHUEM
3nechk Haubosee Benrka. KpoMe Toro, BeICOKasi ieHTpaiIbHas MOHMa, Kak U
B TOJIOIIEHE, JOJDKHA OBITh OTHOCHUTEIHHO MEHEE BOCIIPUIMYNBA K peann3a-
UM B3aMMOCBSI3M KIIMMaTa M peibeda. Mexay TeMm, CTeNeHb YCTOHYHBO-
CTH ee peinbeda MO OTHOIIEHHIO K aTMOC(EpHBIM CHTHajaM, BO30YXIaro-
LIMM 3pO3HUI0 U aKKYMYJIALHUIO, OCTaeTcsl Heu3BecTHOW. HesicHo Taxoke, Ka-
KHE€ UIMEHHO CHT'HAJIBI TPUBOJIAT K 3aTOIUICHHIO MTOWMBI, pa3pyleHuto oepe-
TOB M YCHJICHHOMY HaKOIUICHHIO aJuToBus. Bee ke, HeCMOTpsi Ha omocpe-
JIOBAaHHBIH XapakTep pa3pabaTbiBaeMOH CBSI3H, YIIOMSHYTasl IIEPCIEKTHBHAS
paboTa sABJISETCSA IPUMEPOM CIIEJOBAHUS MOPPOKINMATHIECKOMY ITOIXOLY
B AMHAMU4ecKoi reomopdosoruu.
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IO.E. Boponnna, M.B. lllectoBa, A.H. CutHOB
Bonawccxuii 2ocyoapcmeennsiil yHusepcumem 600H020 MpaHcnopma

OIIEHKA YCTOMYHUBOCTH CYJIOBOI'0O XOJA
HA TIEPEKATHOM YYACTKE B PAITOHE CTPOSIIIIETOCSI
MOCTOBOT'O NEPEXO/IA HA p.OKE (r. HIKHHIA HOBI'OPO/T)
MO PE3VJIbTATAM MATEMATHYECKOT O
MOJIEJIMPOBAHHUSI THAPOINHAMHUKH PEYHOT'O TOTOKA

Llenbto BBIMOJHEHHBIX MCCIIEAO0BAaHUHN SIBUJIOCH OIPEEICHUE BIIUSIHUS
TEXHOJIOTHH CTPOMUTENLCTBA MOCTOBOTO MEpexoa 1mo o0bekTy «Jlyomep mp.
larapuna B 1. Huwxnuit HoBropox (4 odepenb)» Ha pyCIOBBIE MPOLECCHI
p-Oxa u Ha yCTOMYUBOCTE CYIOBOTO X0/1a B pailOHE CTPOUTEIHCTBA.

OOBEKT HcClIeoBaHusl BKIIOYaJ ydacToK p.OKa NpOTSHKEHHOCTBHIO
20 KM — BBIIIIE HAa 5 KM CTBOpa OyIyIIero MOCTOBOTO Mepexo/ia U 10 MecTa
BrajieHus B p. Bonra. CTBop MpoekTHpyeMOro MOCTOBOTO Nepexo/ia pacho-
moxkeH B 15,1 xm ot yctes p. Oka. B ero paiioHe pycio peku OTHOCHUTEIHHO
npsimosinHetHo. BrIie cTBopa nepexoaa npumepHo B 700 M B pyciie peku
pacroioKeH OCTPOB, MOPOCIIMNA APEBECHOW M KyCTapHUKOBOH PacTUTENb-
HOCTBIO.

B rpannmnax paccmatpuBaeMoro ydactka p.Oka uMeeTcss MHOTO MHXKe-
HEpHBIX coopykeHuil. Hiske cTBOpa MOCTOBOro Iepexofa HaXOAATCs de-
ThIpe MocTa: MeuHCKHH (Ha 10.4 kM 0T ycTbs), MonuToBCcKHi (Ha 4.5 kM),
metpomocT (Ha 2.2 kM) u KanaBunckuit (Ha 1.1 xM). HemocpenctBeHHO B
paiioHe CTPOHUTENILCTBA MOCTa HMEIOTCSI TPH BOJI03a00pa.

Ilo mmaHy CTpOMTENBCTBA MPOBEICHHE PAbOT MO BO3BEICHUIO OIOP
Oyaymero MocTa CONpPOBOXKAAETCS Pa3pabOTKONW Ha y4dacTKE MOCTOBOTO
nepexojia JHOYITTyOUTEIbHBIX INPOpe3eil 3HAYUTEIbHOW MPOTSHKCHHOCTH
(960 M), a TaKKe TEXHOJOTHMYECKUX IUIOMIAT0K, TPEOYIOINX YBEINUYECHHOM
TITyOMHBI 1711 6a3UPOBAHUS yYaCTBYIOIIETO B CTPOUTENILCTBE MOCTA TEXHHU-
Yyeckoro ¢urora.

Ha yuvactke p. Oka BO BpeMsi CTPOHUTENILCTBA MOCTOBOTO TIepexosa U
1ociie OKOHYAaHUSI BO3BE/ICHHS OINOp B AKCIUTyaTallMOHHBINA ITIEPUO]] TpaH-
3UTHOE CYJOXOJCTBO JOJDKHO OCYIIECTBISITECS B IOJHOM oOBbeme 0e3
YXyAmeHus CymeCTBYIOUICTO COCTOAHNSA BOJAHOI'O IYTH. I[J'IH peuicHus 3a-
Jlag¥ 110 OPTraHM3aIMN CTPOUTEIHHOTO MIPOIECCa U OIEHKE BIUSHHUS MIPOBO-
JUMBIX pa60T Ha yCTOIZ‘-IHBOCTL CyA0BOI'0 Xo4a BBIIIOJITHEHO MaTeMaTHh4e-
CKO€ MOJIJINPOBAaHNE THAPOANHAMUKN PEYHOTO MTOTOKA.

C y4eToM TEeXHOJIOTHYECKHX OCOOCHHOCTEH CTPOUTENBCTBA MOCTa ObI-
T CO3JaHBl M MPOMOJICIUPOBAHBI 16 PacueTHBIX BAapHAHTOB ISl BOCEMHU
Mojienieil (3TamoB CTPOUTENHCTBA). MoJienu 3TarmoB MPOU3BOJACTBA paboT

© Boponuna 0.E., IllecroBa M.B., CutHos A.H., 2023
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TIPUHSTHI B COOTBETCTBUH CO CXEMaMHM CTPOUTEIbCTBA MocTa. VX pa3pabor-
Ka BBIMOJHCHA C yYETOM JCTaabHON KOHGUrypaimu pycia. MaremaTuue-
CKHE MOJICIH CO3/IaBAJIUChH IIPH YCJIOBHHU IIPOXOXKICHHS JIBYX PAacXOJOB BO-
bl — HU3KOTO (IPOGKTHOr0), PaBHOr0 560 M’/C M BBICOKOTO, COOTBETCT-
ByIOLIero pycropopmupyiomemy pacxoay 2420 m’/c. B kauecTBe pycio-
(hOpMHUPYIOIIETO PaccMaTPUBAJICS PACX0 BOBL, JJIsi KOTOPOTO XapaKTEePHBI
HaunboJsiee HHTCHCUBHBIE PYCIIOBBIC JeopMani.

Ha ocHoBanun MOJIYUYCHHBIX PE3YJIbTATOB MAaTECMAaTUYCCKOI0 MOJCIIN-
pOBaHMS OBUTH C/IENaHbI CICIYIOIINE BEIBOJIBL.

1. IIpu Hu3kom pacxooe 800ul.

CTpOoUTENHCTBO TEXHOJOTMYECKUX IIIOIIAI0K U BO3BEJIEHUE OIOP MO-
CTa OKa3bIBACT BIMSHHE Ha PYCIOBBIE IPOLECCH U YCTOHYHUBOCTH CYJIOBOTO
XO/1a Ha y4acTke 70 ycTbs p. OKa, IpuyeM Ha pa3HbIX 3Talax CTPOUTENhCT-
Ba 3T0 BiMsHME crienupudHo. OIHAKO, MO OKOHYAHHH CTPOUTEIHCTBA H
pa3bopa BCeX CTECHSIOLIMX PYCJIO BCIOMOIATENIbHBIX TEXHOJIOTHYECKHX
3JIEMEHTOB MPOUCXOINT OMpPEIENICHHAs CTA0OMIN3anus MOTOKA.

2. IIpu vicokom pacxooe 800bL.

XapakTep ¥ HaIlPaBIEHHOCTh PYCIOBBIX Ae(OPMAIMi ITPH BEICOKHX U
HHU3KHUX YPOBHSX BOJBI MAECHTUYHBL. OTINYME 3aKII0YACTCSl B MHTEHCUBHO-
CTH TIPOTEKAOUINX PYCIOBHIX NepeOPMUPOBAHHH.

Bonozabopsr ManunoBast ['psina, ABtozaBojackas TOL] okasbiBaroTCs B
HEOIaronpusTHBIX YCIOBHAX SKCIUTYyaTallMH, TAK KaK OKa3bIBAIOTCS B 30HE
aKTHBHBIX PyCJIOBBIX nedopmanuii. OnHaKo, mocie pa3dopa BceX TEXHOIO-
THYECKUX IUIOIIAZIOK M COOPY)KEHHH, T.€. IT0CIe OKOHYAHUSI CTPOUTEIBHBIX
paboT, COCTOSHME pycia B HX 30HE IIOCTEIICHHOTO BO3BpAIaeTCsi K CBOEMY
€CTECTBEHHOMY COCTOSHUIO.

Bce ctpoutenbHbele pabOThl HEOOXOIUMO BECTH COBMECTHO C IHOYT-
JTyOUTENBHBIMU PadOTaMH TIPH JIIOOBIX YPOBHSX BOJIBI, YTOOBI HE CIIPOBO-
[IUPOBATh 3HAYUTENILHBIE HEraTHBHbBIE PYCIOBBIE Ae(OpMALd OT MAaKCH-
MaJIFHOTO cTecHEeHus pycina p. Oka.

Takum 00pa3oM, Ha OCHOBE IIOJYYEHHBIX PE3yJIbTATOB AAaHBI PEKO-
MEHJIAMH 110 ONTHUMAaJIbHBIM YCIIOBHSM BO3BEICHUs OyIyIIEro MOCTOBOTO
nepexoga no oowvekty «Jlyonmep mp. I'arapuna B r. Hwkuuii Hosropon
(4 ouepenp)» B LENAX CHIKEHHS HETaTHBHOTO BIMSHUS CTPOMTENHCTBA
00bEeKTa Ha PYCIIOBBIE IPOLIECCHI U CYZ0XOJICTBO.
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T.B. I'aiigyrannosa, M.P. lllakupsinos
Habepescnouennunckuii 2ocyoapcmeeHnblil nedazo2uyeckutll yHugepcumem

BJIMAHUE HUKHEKAMCKOI'O BOOJOXPAHUJINIIA
HA ®OPMHUPOBAHUE YCTBEBBIX OBJACTEN MAJIBIX PEK

B pesynbraTe nepecTpoiky CIOKHEHIINX MPUPOJHBIX CHCTEM B yCIIO-
BHSX QHTPOIOTCHHOTO BIIMSHUS U3MEHICTCS OOJHMK HIDKHETrO TCUCHUS Ma-
nbeix pek. Tak, 3anonnenune HmkHekamckoro Bogoxpanunuima B 1979 rony
OTIpeNeNTiyI0 Havyajlo HOBOTO dTama B (POPMHUPOBAHWH YCTHEBOW 00JacTH
MaJbIX PeK, A0 €ro CO3JaHUs BIAIaBIINX HemocpeacTBeHHO B Kamy. Hau-
Oonpire mpeoOpa3oBaHUs MCIBITHIBAIOT PEKH, YCThE KOTOPBIX pacmoiara-
eTcs B mpezenax ropoga Habepesxusie YenmHsl. 3to Mansie peku lnnpHa 1
Yenna — neBble nputoku p. Kamer (Tadbnuna 1).

Tab6muna 1. OcHOBHBIE CBEACHHS O peKax, BHajammux B HimwkHekaMckoe
BOJIOXpaHMJIMIIE B Ipesennax ropoaa Hadepexubie UemHbl

Hazpanue pexn Jnmaa, kM TTomane Gacceiina, KM
110 TIpaBoMy Oepery | o JeBoMy Oepery cyMMapHas
IunpHa 39.2 233.562 101.103 334.665
Yenna 30.8 210.324 149.232 359.556

Hecmotps Ha cxoxue mapamerpsl, lllunsHa m Yenna umeror, Kak
CXOJICTBA, TaK M Pa3IN4Ms B CTPOCHUH YyCTHEBOH 00IacTH.

Anamu3 tomorpaduyuecknx kapT 1954 roma cbeMKH MMOKa3BIBAaET, UTO
00e peKu B yCTbEBOM YaCTH MMENH MPSAMOJHMHEHHBIN y4acTok: a) y [lnmn-
HBl OH OBbUI JUIMHOHM 3 KM, HIMPUHON pyciia 77 M; BBIIE [0 TEYCHUIO OT
IPSAMOJIMHEHHOTO y4acTKa peKa CHIBHO MEaHIpUpPOBaa B MpeeiaX IIIpo-
KO# MO¥MBI ¢ aOCOMIOTHBIMH BbicoTamu 58.9-60.9 M. 0) y YUennsl manuHa
ydacTka cocTtanisuia okosio 400 M u mmpuHa pycia — 40 M. OTau4us cocTo-
ST B TOM, YTO INpPSIMONMHEINHBIN yuacTok UenHBI MMEN ceBepo-3amagHoe
HalpaBJIeHUE ¥ HEMOCPEACTBEHHO OTKpBIBANICS B pyciio Kamel, Torna xax y
[ueHBI HampaBiIeHUE TEYEHUS! OBUIO TPOTHBOIIOIOKHOE OCHOBHOMY Te-
yenuto Kamel (ceBep-ceBepo-3ananHoe). Llenb y3kux o3ep M OTPE3OK JUIH-
HOM 320 M pycna IInibHEI B F0)KHOM HAIpaBICHUN CBUIETEIHCTBOBAIN O
BO3MO)KHOM B HEIAJIEKOM MPOIIIOM CTOKE 3TOH peKH Ha for. B Takux ciy-
Yasx BO3HUKAJI OCTPOB BIOJb JIeBOro Oepera Kamer B parione yctbst [Iwmms-
Hbl. MakcuManbHasi aOCONIIOTHAsE BBICOTA B IpeJeNax OCTPOBa COCTABISLIA
64 M, OTHOCHTEJIbHAS — OKOJIO 3 M.

© Taiidpyraunosa T.B., HlakupsnoB M.P., 2023
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Pexa Yenna B cBOEM HIKHEM TEUCHHM MMeETa OOpBIBUCTHIE Oepera:
ot 3 10 5 M — neBbIt 1 OT 3 10 20 M — TpaBeIiA, oTHOast KPYIHBIN OCTaHeIl,
Ha KOTOpPOM pacrojiaractcs paiioH HaGepexusix UenmHoB — DieBaTopHas
ropa. Ha paccrostaun 800 M OT cBoero ycThs OHa NpUHUMAJIa MOCIEAHUHN 13
IIPUTOKOB — JIEBBIM IIPUTOK p. Menekecky.

3anonHeHne HmkHekaMcKkoro BOZOXpaHMIHINA TIPOXOAWIIA B JIBa dTa-
na. B 1979 roxy oHo ObwIO 3amojiHeHO 10 oTMeTkH 62 M, a B 2003 r. —
10 63,3-63,5 M. CTpoUTENnbCTBO BOJOXPAHUIIUINA MPUBENIO K 3aTOIJICHUIO
YYacTKOB MJIBIX PEK B HIDKHEM MX TedeHUH. B pe3ynpTare aHamm3a KOCMH-
YECKUX CHHMKOB BBISIBICHBI CIEYIOIIME OCOOCHHOCTH CTPOCHHS 00pa3o-
BaBIINXCS yCTheBBIX oOnactei [InnpHb! 1 YenHbl, BO3HUKIINE MOCIE 3aTO-
IUICHUSI BOJOXpaHWIHINA. B cTpoeHMn ycTheBoi obmacth YemHBI MOXKHO
BBIJICTUTH TPY OCHOBHBIE YaCTH: YCTbEBOW y4aCTOK PEKH, 3CTyapuil U yCThb-
eByI0 30HY IpueMHOro Bojoema (mo B.H. MuxaiinoBy). B ctpoennn yctb-
eBoil obmactu IIIMIBHBI BBIAETSIOTCS YETHIPE YacCTH: YCTHEBOW YYacCTOK,
«aenbTay, 3cTyapuil u ycrbeBas 30Ha IlIMIbHBI B NPUEMHOM BOJOEME.
«/lenbTay, pacrnoyioKeHHasi Ha MecTe HIMPOKOH MONMBI C pa3BUTHIMU MEaH-
JpaMUu PEKH, B HACTOSIIIES BPeMs MPECTABIIACT OO0 MHOTOpyKaBHOE 00-
pa3oBaHHE, C MHOXECTBOM 03€p, Pa3JeNeHHBIX 3apociisiMU porosa. Brons
JeBoro Oepera BOJOXPAaHWJIMIIA COXPAHWJIACh CEBEpHas 4acThb OCTPOBa B
BUIE€ LIENH HEOOJBIINX OCTPOBOB, OT/IEJICHHBIX OT Oepera MpPOTOKOW HIMPH-
Hoit 280-290 M, panee sBusBIICiicS pycnoM peku IlluneHa. YuutsiBas npe-
obuaatommye abCoMOTHBIE BHICOTH B roliMe IIIMnbHBI, IPH CTPOUTENHCTBE
BOJIOXpAaHWININA JOJDKHA ObLTa OBITH 3aTOIUIeHA OoJblIas IO IUIOLIAIH
tepputopusi. OnmHaKoO BO3MOXKHO 3TOMY BOCIPENSATCTBOBATA JIOpPOTa-
HAacChlINb, Nepecekaromnias noiMy llnneHsl B HanpaBIeHUN CEBEP-IOT, KOTO-
pas 9uTaeTcsl Ha KOCMHYECKOM CHMMKE M XOPOIIO Pa3IMyiMa Ha MECTHO-
CTH.

HoBoe o0pa3oBaHue ycTheBOM 00IaCTH Majoil PeKH — MPUTOKA BOJIO-
XpaHWIKIIA HACJIeyeT OCOOEHHOCTH CTPOCHUS JIOJMHBI B HUJKHEM ee Teue-
HUM. Pasnuuus B crpoeHun yctbeBod obOnactu LunbHbl 1 YenHsl B Ha-
cTosIIee BpeMsi OOBSCHSIOTCS OTIIMYMSMH B CTPOCHHM HMX JOJUH U yCTh-
€BOM 4acTU JI0 CTPOMUTEIbCTBA BOAOXpaHWIMIIA. T.e. MO CyTH OHU UMEIOT
PEITUKTOBBIN XapakTep.

Uzydenue ocoOeHHOCTEH (OPMHUPOBAHUS YCTHEBOW OOJNACTH MAaibIX
PEK-IIPUTOKOB BOJIOXPAHMIMINA UMEET OOJBIIOE Te€0IKOJIOTHYECKOE 3Have-
Hue. Pacmonarasce B npenenax HabGepexHbx UenHOB, 3aTOIICHHOE YCThE
pexu YenHa u ee mpuToka MeJeKecKHn B HAcTOAIIEE BPEMs IPEICTABIIET
co00i1 pekpeanoHHyI0 30Hy ropoja. Y crbeBast obnacts IIniabHEL ee nemb-
Ta M ACTyapuil — 3TO pailoH OOMTAaHUS PEAKUX ITHI] U BOIHBIX PAaCTCHUH,
3aHeceHHbIX B KpacHyto KHHTY.
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A.M. I'apeeB
Ypumcruil cocyoapcmeennwiii ynusepcumem HAyKu u mexHoa02ul

TEXHOTEHHASA TPAHC®OPMAIUA PYCEJ U CTOKA
MAJIBIX PEK B 30HAX BJIMSIHUSI OBBEKTOB
I'OPHOAOBBIBAIOIIEN OTPACJIN

B ycnoBusX BIMSHUS MPOJOKHTEIBHON AESITENBHOCTH OOJNBIIOTO
KOJIMYECTBA MPENPHUATHIA, OTHOCSAIINXCS K TOPHOIOOBIBAIOIIEH OTpaciy, B
OacceliHaxX MaJIbIX M CPETHHUX PEK MPOMCXOAAT KOPEHHbIE U3MEHEHHUSI, TTPO-
SIBIISIFOIMECS] B M3MEHEHUSAX MOP(POMETPUUECKHX XapaKTePHCTHK pycCel,
THJPOJIOTNYECKOT0 PEKUMa, PEYHOTo CTOKA (B T.4. M BOJHO-PECYPCHBIX
rokasaresnei), TUAPOXUMHUYECKOTO M HKOJOTMYECKOTO COCTOSHHS CaMHX
BOIAHBIX 00BEKTax. CyHleCTBeHHOC BJIMSAHUEC TIPHU 3TOM OKasbIBAaIOT IPOILICC-
Cbl, 00YCIIOBJICHHBIC TJI00ABHBIM HU3MEHEHHEM KinMaTa. B 9THX yCcIoBHSX
IPOABIACTCA HeO6XO}1HMOCTB BCECTOPOHHETO M3YUYCHUA 3HAYMMOCTHU BJIHA-
HUSI €CTECTBEHHBIX W aHTPOIIOTCHHBIX ()aKTOPOB, COOTBETCTBEHHO, 0OOCHO-
BaHUS HEOOXOIMMBIX MEPOIPHATHH, HAIIPABICHHBIX Ha BOCCTAHOBJICHHE PYCE
MaJIBIX PEK ¥ X OJIArONPHSITHBIX THAPOJIOrO-3KOJOTHYECKUX TOKA3aTeNCH.

YkazaHHbIE MTPOLIECCHI JOCTATOUYHO OTUYETIMBO HPOSBISIOTCS B Ipee-
Jax OOIIMPHOI TEpPPUTOPHH, PACIIONONKEHHOH BIOJIb BOCTOYHOTO CKJIOHA
IOxHOTO Ypana, a Taxke NpUIIETAIONMX BO3BBIMIEHHOCTEH. XapaKTepHOH
0COOCHHOCTBIO YKa3aHHOM TEpPUTOPHUH SIBISETCS TO, YTO 31€Ch PacIHoIIo-
JKCHO OOJIBIIIOE KOJIMYECTBO ropHO-oborarutensHbix (hadbpuk (I'OK), pac-
MOJIOKEHHBIX MEPUINOHANBHO B peaeiax KxkHoro 3aypaibs. [Ipomomku-
TenbHas 100bba Py IMBETHBIX METAIIOB, uX oboramenne Ha I'OK compo-
BOX/IAIOTCsl (DOPMUPOBAHUEM TEXHOI'€HHO-HAPYUICHHBIX TEPPUTOPUIl pas-
JIMYHOTO Xapaktepa (KapbepoB, OTBAJIOB TOPHBIX MOPOJI, XBOCTOXPAHMIIHII]
U JIp.), KOTOPbIE MIPUBEIU K KOPEHHOMY ITPe00pa3oBaHUIO Pycell HEKOTOPBIX
MaJlbIX PeK, 0acCeHHBI KOTOPBIX PACIOIOKEHBI B 30HE BO3JCHCTBHS YKa-
3aHHBIX 00BEKTOB. IIpoM30mUI0 M3MEHEHWE THIPOJIOTHYECKOTO PEkKHMa,
KOJIMYECTBEHHBIX M KAYeCTBCHHBIX XapaKTEPHCTHK BOJHBIX 00BEKTax, CO-
OTBETCTBEHHO, PE3KO€ YXYLICHUE IKOJIOTHUECKUX YCIOBUN B HUX. B uncine
HanboJiee MOKA3aTeIbHBIX B JAHHOM aCIeKTe CIEeIyeT MPUBECTH MECTa pac-
I1OJIOKCHUA I[O6I)I‘II/I pya OBETHBIX METAJIJIOB IO 6aCCCﬁHaM MaJIbIX PEK U HUX
oborarmenust B ropogax Kapabamr (YensiOnHckast 06:1.), Yuansl, Cnbaif, . by-
pubaii (Peciyonuka bamkoprocran) u MemHoropcek (OpeHOyprekast 00it.).

CroxHasl CHUTyalsi CIIOKHUIACh M COXPAHSETCS 10 HACTOSIIEro Bpe-
MeHH 1o pekam Kaparaiinel u Xypmonas, KOTOpble B TE€UEHHE INPOIOIDKHU-
TEJILHOTO BPEMEHH HUCIBITHIBAIOT YPE3MEPHOE BIMSHHE OOBEKTOB, PACIO-
JIOEHHBIX B OKpecTHOCTsAX . Cubaii. OcraHaBiuBasch Oosee moapoOHO Ha

© I'apeeB A.M., 2023
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npuMepe 6acceifHOB yKa3aHHBIX PEeK, OTMETHM To, 9to Cubaiickas oboratu-
tenbHast Gadpuka (COP) BBeneHa B skciuryaranuo B 1959 rogy mpousso-
muTenbHOCThI0 2500 ThIC. T pyas! B ron. [Ipoektom pexoHcTpyKIwn B 1972-
1975 rr. npegycMoTpeHa ropoBasi npousBoautenbHocTh 3200 ThICc. T. B
HacTosIIllee BpeMsl B 30HE BIMsAHUA Ha pycia pek Kaparainel u Xyznomna3s
PacToNoXKeHbl TPU Kapbepa U OTBaJIbl TOPHBIX IIOPOJ, CTApO€ U HOBOE XBO-
CTOXpaHIJININA U JIp., 3aHUMAromue Oompinue mromaan. OTBaNbI CI0KEHBI
CIMINTaMH, PHOJIMTAMH, KBAPLEBBIMU PHONUTaMH, Tyhamu U Ty(hoOpex-
YUSMUCOWINTOB, W KBapLEBBIXPUOJIUTOB, XJIOPUT-CEPULIUT-KBAPLIEBBIMU,
CEPUINT-KBAPIEBBIMA M XJIOPUT-KBAPLIEBBIMH METACOMaTUTaMH, TIIMHAMHU.
[oposr comepkat MpruMecH CyIb(PHUIHBIX MUHEPAIOB: IHPUTA, ChaICPHTa,
xanpkomupuTa u ap. OTBaJ MpeAcTaBIseT COO0M CIOKHBIN T€OXUMUYECKUIN
(GUIBTp, BKIIOYAIOMINI B ceds IMOCIIEA0BATENFHO ACHCTBYIONIMN HCIIapH-
TENIbHbIN, KPUOTEHHBIA, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIM, KHCIOTHO-
[IEJ0YHOMN, TEMIIEpaTypHBIH TeOXHUMHUYEcKHe Oaphephl. B pesynbraTe mep-
BOHAYAJILHOTO 00YCTPOWCTBA, B MOCIEAYIONIET0 PACIIMPEHHUS 30H BIMSIHUS
TE€XHOT€HHO-HApYIIEHHBIX TeppuTopuii mo p. Kaparaiins!l npousonumu cie-
IYIOIINE U3MEHEHUS:

- MepeHaNpaBIeHUe CTOKA yKa3aHHOM peku B pycio apyroi pexu Ka-
MBIII- Y 35K, IPOTEKAIoIEel CeBEpHEE;

- (opMupOBaHKE OTBAJIOB TOPHBIX TOPOJ, 3aHUMAIOIIMX 3HAYUTEIbHBIC
IUTOIIAJH, B TOM YHCIIE BOJOCOOPa, BOAOOXPAHHBIX 30H U PyCiia CaMOi peKH;

- IIOJIHOE NPEKpAIeHUE CTOKA U MepechixaHue pycna pexu Kaparaimst
B 30HE CKJIaJIMPOBAHMS OTBAJIOB FOPHBIX I1OPOJ;

- BO30OHOBJICHHE CTOKAa PEKM BHOBb HI)KE HAapYIIEHHOT'O yyacTKa Ha
paccrostaun npuMmepHOo 0, 7 KM B pe3ysbTaTe MOCTYIICHHUS POTHUKOBBIX
BO/JI, CTEKAIOIIUX CO CKJIOHA JOJIMHBI YKa3aHHOM pPeKH;

- IMOJIHOE HapyUIEHHE, THAPOJIOTHYECKOr0 pEeXuMa, Ype3MEpPHOE 3a-
TPA3HEHHUE PEUHBIX BOJ U TOHHBIX OTIOXKEHUH;

- (hopMupoBaHHE y9acTKa peKH, JTUIICHHOTO YCIOBHA OOUTAHUS MHO-
THX BHOB BBICHIMX THIPOOHOHTOB U JIp.

Takum o0pa3oMm, yka3aHHBIE (DaKTOPHI SBHIUCH MPUINHOW KOPCHHOM
TEXHOTEHHOH TpaHCchOpMAIMHUPYCIa U CTOKA MaJlod PEeKH, MPOTEKaBIICH B
30HaX BIUSHHUS OOBEKTOB TOPHOIOOBIBAIOMICH OTPACIH, COOTBETCTBEHHO,
HeOJIaronpHUATHBIX KOJIOTHYECKUX YCIOBHM.

Ha ocHOBaHWM TIpOBEICHUS IMUPOKOMACIITAOHBIX W3BICKAHUN U WC-
cnemoBanuii B 2020 r, HaMu 00OCHOBAHBI METOAUYECKHE IOJOKEHUS, Ha-
TIpaBJIeHHbBIC Ha THAPOJIOTO-3KOJIOTHUECKYI0 peadbuinTtanuio p. Kaparaiimst,
BOCCTAQHOBJICHHE BOJOOXPAHHBIX 30H, a TaKKe€ PEKYNbTHUBAIMIO W JIAaH-
maTHO-9KOJIOTHYECKOe  OJIaroycTpoMCTBO  HAPYIICHHBIX TEPPUTOPHH,
BKJIFOYasi BOCCTAaHOBJIEHHE MOP(GOMETPHYECKUX XapaKTePHCTHK pycia H
THIPOJOTMYECKOr0 pexuMa camod p. Kaparaiisl, ruapoiaoro-3Koiaoru-
YECKHX YCJIOBHUi B HEll, MPUOIMKEHHBIX K €CTECTBEHHBIM.
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Kazanckuii gpedepanvusiil ynusepcumem

ABTOMATH3UPOBAHHOE KAPTOI'PA®UPOBAHUE I'PAHUI]
CE.JIBCKOXOSHIXCTBEHHBIX“YFOI[I/IFI _
C UCITIOJb30OBAHUEM I'JTYBOKNX HEMPOHHBIX CETEN"

TouHOe ompeneseHHe I'PaHUI] CEILCKOXO3SHCTBEHHBIX YIOAUN Mpea-
CTaBJIIET COOOH aKTyaJIbHYIO IPOOJIEMy B COBPEMEHHON HayKe M NMPAKTHKE,
0COOEHHO B KOHTEKCTE PACTYIIUX TPeOOBaHUH K 3PPEKTHBHOCTH M yYCTOM-
YUBOCTH CEIBbCKOXO3IHCTBEHHOTO Mpom3BoAcTBa. JlanmmadTHas xapakre-
PHCTHKA CENbCKOXO3IHCTBEHHBIX YTrOOHWH, a TaKkKe NTUHAMHKA MX HW3MCHE-
HUH, OKa3bIBAlOT 3HAYUTEILHOE BIMAHUE Ha (DOPMHUPOBAHHE YPOKAHHOCTH
Y [IPOTHO3MPOBAHUE PUCKOB, CBA3aHHBIX C KJIMMATUYECKUMU U3MEHEHHUSIMH.

[TpumeHeHne TIy0OKHUX HEHPOHHBIX CETeH B 3TOW 00JIACTH OTKPHIBAET
HOBBIE TIEPCIIEKTHBBI, MO3BOJISS aBTOMATH3HPOBATH IIPOIECC paclio3HaBa-
HUSI M KJIACCU(HKALMK 3eMeNIbHBIX y4dacTKoB. IIpu 3TOM, naHHBIE IHCTaH-
LMOHHOTO 30HAWPOBAaHUS 3€MIIH, BKJIIOYask MHOTOKaHAJIbHBIE CITyTHUKOBEIC
n3zobpaxenus u ganuble LIDAR, MOTyT CiIy>KUTh OCHOBHBIM HUCTOYHHKOM
nHpOpMannHu s 00y4eHHs u paboThl Takux Monenei. OxHako, pa3pador-
Ka ¥ IpPUMEHEeHHE IITyOOKNX HEHPOHHBIX CETeH B ATOM KOHTEKCTE TpedyeT
MIPEOI0JICHUS psiia HAyYHBIX U TeXHH4ecKux npoodisiem. Ipexxne Beero, Tpe-
Oyercst OOJBIIOE KOJMYECTBO KAYECTBEHHBIX OOYYAIOIIMX AAHHBIX, YTO B
CBOIO O4Yepesb IMOJPa3yMEBAET BHIIIOJIHEHNE TPYJOEMKOH paboThI MO pas-
METKE M300paKeHUil U ONpENeNICHNIO TPaHHI] CeIbCKOXO03SHCTBEHHBIX YTO-
muii. Kpome Toro, gt oOyueHust M1 pabOTHI CIIOKHBIX HEMPOHHBIX MOZemneit
HEOOXOZMMBI 3HAUYNTEIbHBIE BBIYUCIUTENBHBIE pecypchl. BaxHbiM (hakTo-
POM SIBIIAETCS TAKXKe BBIOOP apXUTEKTYPHI U MapaMETPOB MOJEIH, a TAKXKE
METOJIOB €¢ 00Y4EHHS U ONTUMHU3AINHU, YTO TPEOYeT INTyOOKOH IKCIEePTU3BI
B 00JacTH MalIMHHOTO 00y4eHus. HakoHen, He0OX0IMMO y4ecThb psi clie-
nuduIecKkux 0CcOoOEHHOCTEH, CBA3aHHBIX C 00pabOTKOW TeorpapuyecKkux
JAHHBIX, BKJIIOYAs WX IPOCTPAHCTBEHHYIO CTPYKTYpy U KOPPEISIHIO, a
TaKKe MpoOJIeMbl, CBSI3aHHBIE C U3MEHEHHEM MaciiTaba M HepCIeKTHBEI
n300paKeHHH.

B kagecTBe TeppuTOpHH HccienoBaHus OblT BEIOpaH bynHckuit MyHH-
LUNaNbHBIA paiioH. BynHCKUI palioH — 3TO palioH, pacnoIoXKeHHbIH B Pec-
mybmuke TaTapcraH, KoTopas sBisercss cyOsekToM (enepammnu Poccuu.
Paiion pacnosiokeH B 3amagHoi yactu TarapcTaHa W 3aHUMAET IUIOIIAIb
okono 1 500 kBagpaTHBIX KmitoMeTpoB. OH rpaHUYUAT ¢ ATTACTOBCKUM paii-

© T'adypos A.M., Banos M.A., 2023
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OHOM Ha ceBepe, TETIOMICKUM palloHOM Ha BOCTOKE, [[poioKaHOBCKUM paii-
OHOM Ha 1ore U SlnpunkckumM paioHoMm Uysamickoit Pecniy6nukuy Ha 3amaze.

Jlns peneHus 3a/1a4M CEMaHTHYECKOW CErMEHTAaIMH, TO €CTh BbIJEIe-
HUS TPaHUII TTalIHU ObUIa MCIOJIb30BaHa apxuTekrypa Linknet — aTo apxu-
TeKTypa IIyOOKOW HEMpPOHHOW CeTH, KOTopasl HIMPOKO HCIIONIB3yeTcs AT
3aJja4 cerMeHTanuy u3oopaxennii. OHa OCHOBaHA Ha MOJIHOCTBIO CBEPTOU-
Hoii cet (FCN) 1 nMeeT CTpYKTypy Kojep-IeKoJep ¢ NPOIyCKaMHu MEXIy
KO/IepoM M JiekoziepoM. [IpomycKHbIE COEMHEHHsI [TOMOTal0T COXPaHUTh
MIPOCTPAHCTBEHHYIO MH(OpManWio B Ipolecce MepeaAnCKPeTH3auu 1 Ho-
3BOJISIIOT JIeKOziepy 00ydaThCsi Ha OCHOBE XapaKTEPHUCTHK BBICOKOTO paspe-
meHust kozepa. Jto nenaer Linknet xopomo noaxoasmie s Takux 3a/ad,
KaK OOHapy>XEHHE W CerMeHTanus oOBEeKTOB. ISl HanbHEWIIEro MOBBIIIE-
HUS npom3BonuTenbHOCTH Linknet Ob1T0 mprMeHeHO TpaHChepTHOE 00yUe-
HHUE C HCTOJIb30BAHUEM IIPEABAPUTEIILHO 00ydeHHBIX Mozeneil. OqHoH U3
YacTO MHCIOJIb3YEMBIX IIPEIBAPUTENBHO OOYUCHHBIX MOJEIEH SBIseTCs
EfficientNet, koTopas mpeacraBisieT co00il ceMelCTBO apXUTEKTYyp Iy6o-
KUX HEHPOHHBIX CETeH, MacIITa0UPyeMbIX MO pa3Mepy M CIO0XKHOCTH IS
NOBBILIEHHUs] IPOU3BOJIUTENBHOCTH TIPH PELICHHH IIMPOKOTO Kpyra 3aaad.
EfficientNetB3 — onna u3 HanboJiee 4acTO UCIONB3YEMBIX BEPCHIA, KOTOPas
M0Ka3ajia MPEeBOCXOIHYIO0 NPOU3BOIUTENBHOCTD 110 CPABHEHHIO C JIPYTUMHU
MIpeABAPUTEILHO 00yUYCHHBIMHU MOJIEIISIMHU, TakuMHU Kak ResNet u Inception.

OO0yuenne, BepupuKanysi ¥ NPUMEHEHHE MOJIENN OBIJIO IPOU3BE/ICHO
Ha OCHOBE KocMmmuecknx cHEUMKOB Sentinel 2. Caumku Sentinel 2 mmpoko
MIPU3HAHBl KaK OAWH M3 JYYIINX HCTOYHUKOB JAHHBIX VIS OIpPEAEICHHS
TPaHMI] CEITbCKOXO3AHCTBEHHBIX Ioyiei. [ aHanmm3a ObLT HCIOJIBb30BaH
TpexXKaHATBHBI KOMIO3UTHBIH CHUMOK Sentinel 2 3a BereTarmoHHBIN Iie-
puon 2020 roma, roe B KayecTBe | KaHama WCIONB30BAICA MOKa3aTelb
CTaHAAPTHOTO OTKJIOHEHHS HOPMAJM30BaHHOTO Pa3HOCTHOTO BETETALMOH-
Horo muaekc (NDVI), B kadecTBe 2 KaHaia — MH(PAKPaCHBIN JHANa3oH
cnektpa (833-835.1 HM), B KauecTBE TPEThEr0 KaHaNa — KPacHBIA KaHam
(664.5-665 um). Takas kKOMOMHAIIMS TTO3BOJISIET JIYUIlle BBIACIUTH TOYBEH-
HYIO JINHHIO, YTO TEOPETUYECKH JIOJPKHO COOTBETCTBOBATH I'PYHTOBBIM JO-
poraM, pasZessIoNIMM IallHH, a TaKKe OTCeYb JIECHBIE YYacCTKH, a TaKKe
MacTOWIIA, UMEIOIINEe MEHBUIYI0 BapHadeIbHOCTh B BETCTAllMOHHON KpH-
BOM, HEXEIH pacnaxuBaeMble yroJps. [1osrydeHHBI KOMIIO3UT ObUI KOH-
BEpPTHPOBaH B Gopmar uint§ ¢ orcedeHneM 5% TEpUSHTWICH ISl MUHIMH-
3alliM BIUSIHAS [IYMOB W COOTBETCTBHUS § OMTHOH IIBETOBOM IIKaJle B KaK-
JIOM KaHaJle, YTO SIBIAETCS OO0s3aTeIbHBIM yCIOBHEM JUIS PACIO3HABAHUA
00pa3oB C NCIOJIb30BAHNEM CBEPTOYHBIX HEHPOHHBIX CETEH.

OOyueHne HEHPOHHON CETH MPOU3BOIMIOCH UTEPATHBHO HA MPOTSIKE-
HUK 87 3IOX, MOCIe KOTOPOH yMeHbIIeHHe (YHKLIUH OIIMOKH IpeKpaTH-

98



J10Ch, OCTaHOBUBIINCH Ha 3HaYeHUH 0.07. TOUHOCTH BBIIENCHUS TPAHMI] HA
TECTOBOI BBIOOpKE, HE y4yacTByoIeil B o0y4yeHnH, coctaBuia 86,3 % npu
3HaueHuu f1-mepsl paBHO# 0,924. BusyanbHo olieHHBas pe3yNbTaThl paclo-
3HaBaHMUs, CJIEAYET OTMETHUTh BBICOKYIO CTENEHb COOTBETCTBHS IpeiCKa-
3aHHBIX TPaHMI[ MOJEeH W pealbHBIX, MOJYYEHHBIX DKCIEPTHBIM ITyTEM.
Wmeronuecs mryMbl MOTYT OBITh OTQHIBTPOBAHBI C MCIOJIB30BAHUEM Mart-
PUYHBIX (QUIBTPOB, a TaKKe MOAOOPOM COOTBETCTBYIOLIETO 3HAYEHHS MH-
TEHCUBHOCTH SIPKOCTH IIMKCEJNsl TpH Mepekiaccuukaiuu Ha OOBEKTHI
namHs-¢poH. CTOMT OTMETUTD, YTO I'PAHMIBI MaXOTHBIX YrOAWH HE BCeraa
YIAJIOCh Pa3eTNTh APYT OT Apyra. CBs3aHO 3TO € TEM, YTO HCXOIHOTO pas-
pemennst cHuMKoB Sentinel 2 (10 M) He Bcerna 10cTaToOYHO, KOTAA TAIIHU
paszeneHsl TPYHTOBBIMH JIOPOTaMH HJIH Y3KHMH JIecononocaMu. B menom
e CIIOCOOHOCTH MOJIETH K PACTIO3HABAHHIO TPAHUI] MTAITHA MOXKHO OLICHUTH
Ha JOCTaTOYHO BBICOKOM ypPOBHE.

I'.J1. T'naakos, I1.B. Beaskos, FO.I1. CokoJos, I1.C. P:xkakoBckas
Tocyoapcmeennwiil ynugepcumen Mopcko2o U peuHo2o groma
umenu aomupana C.O. Maxaposa

OBECIHEYEHHUE CYJIOXO/JCTBA HA TPACCE KACIIUIA-A30B
B YCJIOBUSX IPOJJIEHHON HABUT ALTUA

[To MaTepraaMm MHOTOJIETHIX HaOIIOIEHHH HA CTAIlMOHAPHBIX METEO-
CTaHLHUAX M THAPOJIOTHIECKUX ITOCTAX, PACIOIOKEHHBIX B OacceiHaX HIDK-
Helt Bonru n HixHero JloHa, onpesieNieHbl OCHOBHBIE KJIIMMAaTOO0YCIOBIICH-
HbI€ TPEHIbl M3MEHEHHUS KIMMATHYECKUX, THUIAPOJOTHUYECKUX M JICTOBBIX
XapaKTePUCTHUK: MPOU30IIO TOBBIIIEHHE TEMIIEpaTyphl BO3yXa C KOHIA
70-x romoB XX Beka cO 3HAYMMBIM MOJIOKUTEJIBHBIM TPEHJIOM; UMEET Me-
CTO TEHJICHIMSI YBEITUYEHHUS 3UMHET0 CTOKa pek. [Ipu 3ToM oTHOCUTEIbHAS
JIOJISI BECEHHETr0 CTOKAa B TOJI0OBOM CTOKE YMEHBIIAETCS; CPEAHHUE JIaThl Ha-
yasna JICJOBEIX SBIICHHH CMECTIIIHCH Ha 0oJiee MO3JTHUE CPOKH, a CPEIHUE
JIaThl OKOHYAHMS JIENOBBIX SIBJICHUH 3a nocieaHuit 30-1eTHul nepuoj cMe-
CTHIIICh Ha 0oJiee paHHHE CPOKH, HAONIOJAr0TCA OoJiee IUTEIbHBIC Tie-
PHOIBI IIYTOXOJO0B; MPOUCXOAUT YMEHBIICHHE CPETHUX W OCOOCHHO Mak-
CHMAaJIbHBIX 3HAYEHNH TOJIINHEI JbIA.

B BomopaszmenbHbIX Obeax u CIaOOMPOTOYHBIX BOMOXPAHHIIHINAX,
pacrionokeHHBIX Ha ocHoBHOW Tpacce BJICK, xmmmaroobyciioBieHHBIE

© I'magkos I'.J1., benskos I1.B., Coxonos FO.I1., Pxkakosckas I1.C., 2023
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HM3MEHEHHS XapaKTEPUCTUK BOJHOTO PEXKHMMA MPOMCXOIAT C MEHbUIEH WH-
TEHCUBHOCTBIO, UEM Ha pe4HbIX ydacTkax Bousiru u [lona.

B 3umHHI niepros BpeMeHH Ha HbKHel Boire orcyTcTByeT HEo0Xo-
JUMOCTD OCYIIECTBJICHUA AOIMMOJTHUTCIBHBIX IMTOIMYCKOB BOAbI M3 Bonrorpaﬂ;-
CKOT'O BOJIOXpaHWJIWINA ISl 00eCHeueHns] KPYIJIoroJMuHON HAaBHUTALMH C
y4eToM 00eCIe4eHHOCTH BOAHBIMU PECYPCaMy B COBPEMEHHBIX YCIOBUSX U
Ha nepcrektuBy. OpraHusanus KpyrjorogUYHON HABUTAIMM Ha HIDKHEH
Bounre He 3aTparuBaeT HHTEpPECH! APYTUX BOJOMNOIb30BATENEH.

Ha nepuon nmpoaneHHoN HaBUralyy Ui y9acTKa CyJI0XOJHON TPacChl
pacnpocTpaHseTcs JeMCTBUE YCTAHOBIICHHBIX 3HAYEHUI KaTeropuu BOJHO-
TO TyTH, TapaHTUPOBAHHBIX TA0APUTOB BOJHOTO MYTH U OTMETOK MPOEKTHO-
TO ypOBHS BOJBI HA ONMOPHBIX TMAPOJIOTHYECKHUX TOCTax. B TedeHne Bcero
MepHOJa NMPOJIEHHON HAaBUTallMM Ha BHYTPEHHUX BOJHBIX ITyTSAX OCYHIECT-
BISIETCSI 00s13aTENBHOE JIOLIMAHCKOE CONpOBOXeHUE. [Ipu mosiBneHnu Je-
JOBBIX 00pa30BaHUM Ha Tpacce BOJHOTO MyTH IUIaBaHHE CYAOB OCYILECTB-
JseTCs C JIeJOKONBHBIM obecniedeHHeM. C MOMEHTa YCTaHOBJIEHHS yCTOM-
YHMBOT'O JIEJIOBOTO NMOKPOBA Ha TPACCE BOAHOIO IMYTH B COOTBETCTBHHU CO CT.
77 KBBT ycranaBnuBaroTCS OTpaHHYEHUS HA YCIOBUS IBUKEHUS CYHOB.

TexHu4eckue ¥ OpraHU3aIIOHHBIC MEPONIPHUATHS 110 COJEPKAHUIO CY-
JIOBBIX XOJIOB B IEpPUOJ MPOAJICHHOM HABUTALIUU BBINOJIHAIOTCS C OTCTYI-
JEHHUAMHU OT ACHUCTBYIOLIUX MPaBUJI COJAEP’KaHMSA CYIOBBIX XOJOB M CYIO-
XOJHBIX TUAPOTEXHUUECKUX COOpYxkeHUN. KOHTPOIb 3a YUCTOTON CylOBBIX
XOJIOB OCYIIECTBIIETCS C HCHOIB30BAHUEM CIELUATU3UPOBAHHBIX JIENO-
KOJIBHBIX CYZIOB, 00€CIICUMBAIONINX TPOBOAKY HAa TPACCE BOJHOTO MY TH.

[TyteBble pabOTHI, BHITONHIEMbIE HA BHYTPEHHUX BOXHBIX MYTSIX AJIS
COJIEPKAHUS CYHOBBIX XOJOB, B BECEHHHI IEPHO TPOAJICHHON HaBUTallMH
OCYIIECTBIIIIOTCA C MOMEHTa OCBOOOXKAEHHS y4acTKa BOJHOTO ITyTH OTO
IbJa, & B OCEHHE-3UMHUH MEPHOJ, 1O MOMEHTA MOSBIICHUS MEPBBIX JIETOBBIX
00pa30BaHUil HA TPacce BOIHOIO MyTH.

HapuranuonHo-ruaporpadpuueckoe odecreueHre CyIoXoJCTBa B Iie-
puona l'IpO)IJ'leHHOﬁ HaBUT'allUM OCYHICCTBJIACTCA C YUCTOM OCHOBHBIX IT0JIO-
JKeHMH (B TepHOJ] MPOAJICHHON HaBUTallud U BO3MOXHOTO ILIaBaHUS CyJIOB
B JICJIOBBIX YCJIOBHSIX IIJIAByYHE 3HAKU OYIyT OTCYTCTBOBATH, 32 UCKIIIOYE-
HUEM 3HAKOB, MPEIHA3HAUYEHHBIX I KPYIJIOTOJUYHOW JKCILTyaTallud M
T.11.). st obecniedenus poyIeHHONW HaBUIalll HEOOXOIMMO PEali30BaTh
CJIEIYIONIME IPOTrPaMMbl MEPONPHATHH I10 HABUTAIIMOHHO-THUIPOTpadu-
YecKOMY OOECIICUEHHIO YCIIOBHH IIIIaBaHHS CYAOB: OOHOBJIEHHE HOpPMaTHB-
HBIX JOKYMEHTOB; BHEJPEHHE aBTOMAaTU3UPOBAHHBIX BOJOMEPHBIX MOCTOB;
ONITHMU3AINS CUCTEMBI WH()OPMHUPOBAHUS CyIOBOAUTEICH O MyTEBBIX YC-
JIOBHSIX IIJIABAHUA U T.J.
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JIisl OLIEHKH KJIMMAaTHYECKUX PUCKOB NPH OPTaHU3alUM IPOJICHHON
HABUTAIIUN OBUTH OIpENeIEHBl OCHOBHBIC (DaKTOPHI, BIUAIOMIME HA 0e€30-
HAaCHOCTh CYJOXO/CTBA. [loydeHHbIE pe3ysIbTaThl T0Ka3ail, YTO OCHOBHBIC
PHUCKH CBsI3aHbI € TIIyOHHOI peku (ypOBHEM BOJIBI) U JI€IOBBIMH SBJICHUSAMHU.
PI/ICKI/I, CBA3aHHBIC C MPOJOJDKUTCIbHOCTBIO JICJOBBIX ﬂBHeHHﬁ, YMCHbIIA-
I0TCSI B MOCJIEHUE JIECATHIIETHS, YTO B IEPBYIO OYEPEab CBS3aHO C YBEINH-
YEeHUEM TeMIIepaTypbl BO3/yXa, a aHalIU3 PHCKOB, CBS3aHHBIX C IIyOHMHOM
PEKH, Ha OCHOBE JIAHHBIX 110 MHUHUMAJBbHBIM €)XEJIHEBHBIM YPOBHSM BOJbI
MO0Ka3aJ] aHAIOTHYHYIO TEH/ICHIMIO YMEHBIICHUS PUCKOB Ha Y4acTKe BOJI-
Horo mytu Kacnuii-A30B.

Jledumur BoOHBIX pecypcoB Ut 00ecIeueHNs! CyIOXO0CTBa B HIDKHEM
onpede Hmmmsaackoit 'DC Oymer TUKBUAMPOBAH MMOCIE BBOAA B OKCIDIyaTa-
nuio baraesckoro rumpoysna Ha peke JoH. JIMMUT BomomoTpeOneHus Ha
1nTro30BaHle Bonro-JloHCKOro CylOXOZHOrO KaHalla B CPEIHEMHOTIOJIET-
HEM YKPYITHEHHOM BOJOXO3AHCTBEHHOM OanaHce LluMisHCKOro Bomoxpa-
HUIHUIA cocTaBiseT okono 0.65% ot obmiero o6beMa MPUTOYHOCTH K BO-
JoXpaHwiuiny. JlOoNmoNHUTENbHBI BOJ03a00p Ha obecriedeHue padoThI
B/ICK B mepuoll KpyIJIOrOJMYHOI HaBUralMy COCTaBUT MeHee 1/3 3Toii
BCJIMYMHBI U HE OKaXXCT 3aMCTHOI'O BJIMAHUA Ha PACXOJHYIO 4aCTb BOJOXO-
3SICTBEHHOTO OajlaHca BOJIOXPaHWIININA.

IIpn paccMoTpeHHM Kpyra BOINPOCOB, CBSI3aHHBIX C OpraHu3alueit
JBIDKEHUS CYJIOB 110 BHYTPEHHUM BOIHBIM ITYTSIM B YCJIOBUSIX ITPOJUIEHHOM
HaBUTallMH CIIEAYET ONMUPATHCSA Ha OOIIMPHBIA ONBIT OpPraHNU3aluu paboThI
aJIMUHUCTPALUH POCCHHCKUX YCTHEBBIX MOPCKHX ITOPTOB, @ TAK)KE Ha OTIBIT
9KCIUTyaTallid CyJOB BHYTPEHHEIO M CMEIIAHHOTO IUIABAHUS B JIEIOBBIX
YCIIOBUSIX.
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B.H. I'onocos'”?, E.H. Illammypuna'?, A.IL Kuxxun®, I.1. Komxoc'
! Mockosckuii 2ocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
?Mousennwiii uncmumym um. B.B. Jlokyuaesa

BEPUO®UKALIUSA PE3YJIBTATOB OIIEHOK CMbIBA CEPBIX
JIECHBIX ITOYB HA MAJIOM BOJOCBOPE 110 3PO3UMOHHBIM
MOJEJISIM HA OCHOBE OLHEHOK IIEPEPACIIPEJEJTEHUSA
HAHOCOB IOJIEBBIMU METOIAMU”

B 30He cepblx JiecHBIX NMOYB Ha CpenHepyCcCKOH BO3BBILICHHOCTH
OLIEHKa TEMIIOB 3PO3MOHHO-aKKyMYJIITHBHBIX MIPOLIECCOB C TIOMOIIBIO 3PO-
3UOHHOI'0 MOJCIMPOBAHUA U BCpI/I(bI/IKaHI/IH MOJIYUYCHHBIX AAaHHBIX C ITOMO-
LIBI0 PaJHOLE3UEBOr0 U MOYBEHHO-MOP(OIOrHISCKOro METoIa MPOBeIeHa
BrepBble. MccnenoBanus mpoBogmwiuck B MueHckom paifone OproBckoit
obnactu Ha BozocOope «JIoMoBeI» — OCHOBHOM 4acTh BoJocOOpa oBpara,
Ha JeBobepexse p. Oku pspom c a. Jlomosen. Mccnemxyemas gacte BOHo-
cbopa oBpara B OCHOBHOM 3ajecéHHas. [Inomanp mamnau 41 ra, mmonianm
nox6unsl 1,01 ra. ITo mosxOuHE CTOK BOABI HANPABJIAETCS K BEPIIUHE aK-
THBHO pacTyIuero ospara. ['pyHTOBast Jopora IpH HepecedeHHH! JI0KOHHBI
HECKOJIBKO MOJHSATa OTHOCHUTENIBHO €€ JHMINA, CO31aBasi MOJIIOop U CIoco0-
CTBYS IIEPEOTIIOKEHHIO HAHOCOB, TPAHCIIOPTUPYEMBIX BPEMEHHBIMH BOO-
TOKaMH IIPU BBITAJICHUH CTOKO()OPMHUPYIOIINX JIMBHEH WM B EPHOJ CHe-
roTasHus. JJonoJHUTENbHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM aKKyMYJISILIHH
HAHOCOB B JOHHUIIIC J'IO)KGI/IHI)I, SABJIACTCA BBICOKAsA TpaBa. HO3TOMy JHHUIIC,
6oprta 10XO0MHBI 1 HeoOpabaTeIBaeMbIe HIDKHUE YaCTH CKIOHOB SIBIISIOTCA
JIOBYIIKOHM JJIsl MaTepuaa, MoCTYHaroIero co CKJIoHOB. Bo3pact Hanbonee
ctapeix nepeBbeB — 30-35 ner, emé B 1980-e roapl n10xOMHA aKTUBHO HC-
MIOJIB30BAJIOCH VIS CEHOKOCA M BBIIAca JOMAIIHero ckota. [1onoOHsIi pe-
KMM HCIIOJIb30BaHMS JTHHIIA U OOPTOB JIOKOMHBI CIIOCOOCTBOBAI PA3BUTHIO
BTOPUYHOTO Bpe3a — KPYIHOH MPOMOMHBI INTyOMHOW 10 1 M, HBIHE 3aI1oJ-
HEHHOI HaHOCaMH.

CMBbIB 1TouBHI B nipefenax CpeaHepycckoi BO3BBIIIEHHOCTH Halmoa-
€TCsl TIPH BBINIAJICHUU CWIIBHBIX JIMBHEW W B mepuo]| cHerotasHus. [lo naH-
HbIM HOBOCHIIBCKOM arposecoMenropaTuBHON onbITHON cTaHImu (30 KM OT
ucciexyemMoro Bogocbopa) B 1987-2021 rr. moBepXHOCTHBINA CTOK MPH CHE-
rotassuuu popmupoBaiics 7 pas u g0 1996 r. [bapabanos u ap., 2018; I'omno-
COB U Jip., 2022].

© T'onocos B.H., Hlammypuna E.H., XKuaxuu A.I1., Konoc I'.1., 2023
HccnenoBanue BeimonHeHo npu punancoBoit nogaepsxkke PH® (mpoekt Ne 22-17-00071).
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TeMIbl 3p03MOHHO-aKKyMYJIITUBHBIX MIPOLIECCOB PACCUUTAHBI TSI Ta-
noro cMeiBa 1o Mogenu ['TU B momudukarmu ['.A. JlaproHOBa 1 TUBHEBO-
ro cmbiBa 1o Mosenin WaTEM/SEDEM. [Ins pacuéroB LS-¢akropa mo 3po-
3uOHHON Mozenu (OM) mcmonp3oBaiack nuppoBas MOAENb penbeda, Mo-
cTpoeHHas no pesynbraram cbéMkH BILJIA. Dpommpyemocts mous (K-
(axTop) paccuMTaHa 1O JAaHHBIM JIaAOOpPaTOPHBIX aHaIM30B 45 00pasuoB
CBETJIO-CEPhIX MOYB, OTOOPAaHHBIX IO IUIOMIAZAH BOJOCOOpa. DPO3UOHHBIM
MHJIEKC J0%IEBBIX ocankoB (R-daxTop) pasen 0,0335 MJIx Mwm/M” 4 rof.
ATpOdpO3NOHHBII MHIEKC C/X KyIbTyp cocTaBisieT okoio 0,4, onHako oH
MOT CHJIBHO M3MEHSTHCS 32 arpUKYJIBTYPHBIN MIEPUOJ, B CBS3U C YE€M B pac-
yérax ucnonb3oBaicsa C-daxrop — ot 0,3 mo 0,5. PacuerHsie TeMIBI 3po3u-
OHHO-aKKyMYJIATHUBHBIX ITPOIIECCOB IPECTaBIEHHI B Ta0II. 1.

Tab6muna 1. Pe3ynbTaThl OLIEHOK HIepepacpeie/ieHIs] HAaHOCOB (TOHH/Ta B TOJ)
Ha ImanrHe Bojocoopa «JIoMoBeID pa3InIHBIMH METOIAMHU

Mertomst
Tpoueccet TIOYBEHHO- 9PO3HOHHOE R
MOpClJOJ'I(lFI/I‘«Ie— MOJIeTIUPOBa- -
CKHit HHE

Temnbl nepemMeleH s HAHOCOB BHYTPH TTAITHU

N 6,7-11,2* 9,1-14,7
6e3 yuéra akKyMyJIsILiiH HAHOCOB
TeMmIIbl akKyMyIISILIIKM HAHOCOB Ha CKJIOHAX (B
TOM YMCIIE aKKYMYJIAIHMs HA IPAHULE MAIIHU C 6-11,1
HEpacrax1uBaeMbIM JTHHILEM JIOKOUHbI)
Temiibl BBIHOCA HAHOCOB 34 IIPEJIeIibl NAITHU 6-10,5* 3,1-3,6
TemIibl BEIHOCA HAHOCOB, YCTAHOBJICHHBIE 11O
00bEMY aKKyMyJIsILIE HAHOCOB B HEPACTaxu- 3,0-4,3
BaeMOi JI0xkOuHe

*—¢c Y4E€TOM CaMOBOCCTAaHOBJICHHUSA MOYB

JIJ1st KOPPEKTHOCTH COMIOCTABJIEHUH PACUETHBIX MO MOJAEIN NAHHBIX U
TTOJYYEHHBIX TOJIEBBIMH METO/IAMH B KaUECTBE €IMHUIIBI H3MEPEHHS CMbBIBA
MIPUHST TIOKA3aTENb TOHHBI B TOJI.

JIJIst OLIeHKM CyMMapHBIX HOTEPh IMOYBHI (BKJIIOYAsl BOJHYIO M MEXaHH-
YEeCKYyI0 3PO3HI0, & TAKKE ITOTEPH MOYBHI PH yOOpPKE KOPHEIUIOIOB) ITOY-
BEHHO-MOP(OJIOTUIECKUM METOJOM MOIIHOCTh TOPU30HTOB A+AB Obina
ollpeZieJieHa MO KaTeHaM, OXBaThIBAIOIIMM BCIO ILIOmanbs Bojgocbopa. O6-
Iee YKMCiIO0 TOYEK M3MEPEHHUs] MOIIHOCTH TIOYBEHHBIX T'OPHU30HTOB — 45.
Pacuérer cmpIBa ¢ mamHM npoBeaeHs! 11t 200-1eTHero HHTepBaja B CBSI3HU C
TeM, YTO Ha TuiaHe I'eHepaibHOro MexxeBanus JemkuHckoro yezna 1785 r.
y9acTOK IIOKa3aH HepaclaXxaHHBIM, HO HMeHHO Ha pybexe XVIII u
XIX BEKOB CYLIECTBEHHO POCJIO CEIbCKOE HACEIECHHWE B JAHHOM DPETHOHE.
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Ha tpexBepcrHoii kapre 1861 1. Bech BogocOop moka3aH Kak mamrHs. Jra-
JIOHHOE 3Ha4YeHue ropu3oHToB A+AB npuHaTO paBHEIM 50 CM.

Jns ompenenenns 00bEMa OTIIOKEHNIT HAHOCOB B JTHHUINE JIOKOWHBI
HCIIOJIb30BAJICSA PAJUOLE3UEBBI METOL B COUETAHNH C ONPEIEICHUEM IIIO-
IIaM BBIICTIEHHBIX HAa OCHOBE Pa3iIMYMi B MOP(OIIOTHH CEKTOPOB JIOKOU-
Hbl. Paznuuns B MOp(oI0THH OLICHUBAIKCH 110 YKJIOHY THHINA U KOH(HTY-
parmu morepeyHbIX Mpod et uepes 1oxouHy. beito BeIieneHo 4 cexropa.
BHyTpH KaxI0ro ceKTopa B JHHIIE JIOKOWHBI ObUT 3aJI0KEH pa3pes, U3 Iie-
peIHEelH CTeHKU KOTOPOTo ¢ monamy 15x15 cM mociaoiHo yepe3 3 ¢cM Obutn
0TOOpaHbI 00pa3upl MOYB U CHEKTPOMETPUIECKOTO OMPEACICHHs CONep-
xanus ' Cs. Ha monepeunoM npoguiie uepes NoKOUHY B CTBOPE KakKIOTo
paspe3a Ha pa3HOM YAAJICHUU OT HEro ObLIM MPOOYPEHBI CKBAXKHHBI IS
OIIpeZIeTICHNs] CyMMapHOil MOIIHOCTH HAHOCOB, OTJIOXKHBILHUXCSI B JIHUIIE.
Ha OCHOBaHMH aHaIM3a JIIOp BEPTUKANBHOTO pacHpeneieHus ' Cs s
KaxJ10ro u3 4-X pa3pe3oB ObLIa ONpeseneHa MOIIHOCTh OTJIOKEHUH, HaKo-
ruBIIuxcs ¢ 1986 r. (3to — 90% otioxxeHuit).

Cornacao manaeM [[lamykeBud u ap., 1997], ckopocTs camoBoccTa-
HOBJICHHSI CEPBIX JICCHBIX MOYB cocTaBisieT 0,35 MM/roa. DTOT (PakT yuuThI-
BaJICSl IIPU pacyeTax CMbIBAa ITOYBEHHO-MOP(OIOTHIECKUM METOJOM — 0e3
ydeTa CaMOBOCCTaHOBJICHUSI 00BEMBI MEPEMEIEHHOIO MaTepHhaia COCTaB-
nsitot 270 1/rop, ¢ yuerom — 449 1/roz. IlouBeHHO-MOpdosIorHueckuii Me-
TOJ| YYUTBIBAET IIepepacipe/iesieHne TI0YBEHHOT0 MaTepHaia Ipyu pa3BUTHH
BOJHOH M MEXaHWYECKOW 3PO3WH, a TaKXKe MOTEPH MOUYBHI 32 CUET BBIHOCA
e€ ¢ mamHu npu yoopke KOPHEIUIO0B, KOTOPBIE COCTABISIOT 3-4 T/Ta B TO.
Pacuérel no monenmu WaTEM/SEDEM yu4uThIBalOT BIMSIHHE BOJHOW U Me-
XaHUYECKOH 3pO3UH, HO HE BKJIIOYAIOT MOTEPH MOYBBI IPH YOOpKE KOpHe-
mw1oz10B. [ToaToMy OHE MOTYT conocTaBiAThCs. KOPHEIIOIb! BEICEBAIOTCS C
1960-x ro0B u He exeroaHo. Ho, yuuThiBasi MOTEpH MOYBKI MPH UX YOOPKE
MOJKHO TOBOPHUTB O 3aBBIIIEHHH TEMIIOB CMBIBA MPU Pacuére MO MOJEINSIM.
Ha camom nene 3To HE Tak, MOCKOJIBKY, HEM3BECTHA ITPOJOIDKUTEIBHOCTD
pacraIiky y4acTka, ¥ BO3MOKHO OHa HECKOJIBKO 3aHIDKeHa. TOJIBKO ¢ cepe-
JuHBI XX BeKa Ha IMOJISIX PETHOHA CTalla UCIOJIb30BAThCS TEXHUKA JUIsl 00-
pabOTKH MOYBEI M YOOpKH ypoxas. Jlo 3TOro Bcmamrka MpOBOAMIACH TPH
IIOMOLIM JoaauHoM Taru. IIpu pacuérax 1o MoAensIM NPUHATH HEU3MEH-
HBIE TTOKa3aTeNId 9PO3UOHHOI0 MHJIEKCA OCa/IKOB U 3aI1acoB BOJBI B CHETE Ha
niepuoz cHerotasHus. PakTrdecku e 3a nocieaaue 200 geT OHM BapbHPO-
BaJIH.

104



Ob6pamraer Ha ce0s1 BHUIMaHUE HU3KUE PAaCUCTHBIE TEMIThI aKKYMYJIAIINH
Ha CKJIOHaX Ha OCHOBE IOYBEHHO-MOP()OJIOrHYECKOr0 METo/a. JTO CBS3aHO
CO CJIO)KHOCTBIO BBIICJICHHS! YYaCTKOB CMBITO-HAMBITBIX CEPBIX JIECHBIX IT0YB
Ha 00pabaThIBaeMbIX 3eMIIIX, T.K. COAEP)KaHWE I'yMyca B HHX HEBBICOKO, a
ClIe/Tbl aKKYMYJISITUBHBIX OTJIOXKEHHH OBICTPO MCYE3alOT M3-3a JIETKOro MeXa-
HHYECKOTO COCTaBa.

HecmoTps Ha yciioBus, crocoOCTBYIONINE MEPEOTIONKECHAIO HAHOCOB
BHYTPHU HEpPAclaxuBacMOW M YACTUYHO 3aJIECEHHON U 3aKyCTapEHHOU JIOXK-
OMHBI, HEKOTOpAsl 4acTh B3BECH BBIHOCHUTCS CO CTOKOM 3a IpEebl BOJO-
c6opa. Ha 3T0 yKa3hIBAIOT SMIOPHI BEPTUKANBHOTO pachpeneneHus ' Cs B
ITOYBEHHOM HpOoQriie aKKyMyJIATHUBHON TOJIIN — YEPHOOBUIBCKUNA MUK He-
4YETKUH, pacTSHYT 1O IUIOIAAX 0TOOpa, UMEET Pe3KHe Mepenabl aKTHBHO-
cti. C y4€TOM 3TOro MOXXHO TOBOPHTH O BBICOKOM CXOJMMOCTH JaHHBIX
pacuéToB MO BEIHOCY HAHOCOB 3a TPEIEIIbI AITHH 110 MOJACIISIM U TIO OLIEHKE
AKKYMYJIAOUX HAHOCOB B JHHUIIC J'[O)K6I/IHBI. CnenyeT YUUTBIBATH, 4YTO
cbpéMmka ¢ BIIJIA u reomopdonormueckoe o0cieJoBaHuEe BOJOCOOPA BEISBH-
7m0 opMupoBaHHE AaKKyMYJTHBHBIX 30H Ha TPaHUIC MAIllHA M THHUIIA
JIOKOMHBI, T/Ie 3aIePIKUBACTCS OKOJIO 55 % (OM) cMBITOr0 MaTepHaia.

[TpumeHnenne MeToa SpO3UOHHOTO MOAEIUPOBAHUS [UISl OLIEHKH TeM-
TIOB CMBIBA AK€ TPH MPOBEACHUN MOAPOOHON CHEMKH TOMKHO COYETATHCS
C UCTIOJIb30BAHUEM HE3aBUCHUMBIX ITOJICBBIX METOAOB, YTO ITO3BOJIACT OIpE-
JIETIUTh CTETEHb JIOCTOBEPHOCTH PACUETHBIX TEMIIOB CMBIBA U YTOUYHHTH HX
MIPOCTPAHCTBEHHO-BPEMEHHBIC H3MECHEHHS.

105



I'.b. 'oxyouos
Mockoeckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

®OPMUPOBAHUE, MOP®OJIOTHUA N JUHAMUKA OCTPOBOB
IMUPOKOMMOMMEHHBIX PYCEJI BOJIBIIINX PEK
(HA IPUMEPE OBM 1 JIEHBI)

Peunsie octpoBa mpu GonbiIoM pazHooOpasuu ux (GopM, pasme-
POB, yclloBUI 00pa3oBaHMs cllab0 OCBELICHBI B JIUTEPATypE MO PYCIOBBIM
mporeccaM u MOPQOIIOTHN PEUHBIX pycell. AHaim3 Mopdororuu u Mopdo-
METPUHU OCTPOBOB, KAK OCHOBHEIX 2JIEMEHTOB Pa3BETBIICHHUHA PEUHBIX PYCET,
UX pa3BUTUS M THUAPOIOTr0-MOP(OIOrHYeCKUX COOTHOLICHUI M CBsI3el C
OTIpEeIEIAIONMMH (PAaKTOPaMH PYCIOBBIX IPOIECCOB TO3BOJIIOT MTONYYUTh
MIPECTaBJICHNE O COBPEMEHHOM COCTOSIHWM Pa3BETBICHHH M JaTh OCHOBY
JUISl IPOTHO3HBIX OIICHOK Iepe)OpMHUPOBaHUI pycel, BHISABUTH OOLIHME 3a-
KOHOMEPHOCTH (POPMHUPOBAHUS M PA3BUTHI OCTPOBOB M CBSA3aHHBIX C HUMH
Pa3BeTBICHUI, BIMSHIE HA HUX MECTHBIX YCIIOBHH, CTCTIEHH YCTOHYMBOCTH
pycia u mp.

Bepxuss O0p xapakrepusyeTcs HalpaBiIeHHBIM (0T ciausHus bun
n KaryHu ¥ BHU3 1O T€UYEHHIO) BO3pACTaHHEM CTENeHH yCTOWYHBOCTH. bo-
JIee CJI0XKHO paclpelecHUe I0Ka3aTeledl yCTOMYMBOCTM Ha CpEelHEH H
HwkHeH Jlene, rae HabOmromaeTcst YepernoBaHHWE YYAacTKOB ¢ OOJNBIIEH HITH
MEHBIIIEH yCTOWYMBOCThIO. Hanbonpmmne 3HaueHHWs MoKa3aTeneil oTMmeda-
OTCA B MECTaX CTCCHCHUS AHUIIA JOJIMHBI 60pTaMI/I, CJIO)KCHHBIMH KOPCH-
HBIMH TPYTHOPa3MBIBaeMBIMH Topojgamu — Tabarmuckum yrtecom, Kanra-
JAacCKUM KaMHEM, IPaBBEIM OeperoM MEkAy yCThIMH AnmaHa ¥ Buomros.
OTHM y4acTKaM TaKXe COOTBETCTBYET yBEIMUYCHHE KPYITHOCTH pyciooOpa-
3YIOIINX HAHOCOB.

OKOJIO TIOJIOBUHEI OT OOIIEH JIIMHEI BCEX Pa3BETBICHUIN Ha BEpX-
Helt OOM COCTaBJISIIOT MapajuiebHO-PYKaBHBIE, MPUMEPHO paBHBIC IOJHU
(10-14%) 3aHMMarOT OJHOCTOPOHHHE W ABYCTOPOHHHE, CIOXKHBIE OJMHOY-
HbI€ M YCThEBBIE Pa3BeTBICHHUs, eme 22% MPUXOJUTCS Ha YepeayIOUTUecs
oIHOCTOpOHHUE pa3BeTBieHU. [IpoTspkeHHbI yuyacTok Jlensr (ot r. Ilo-
KpoBcKa a0 c. JKuraHcka) mpeacTaBiieH pasHOOOpa3HBIMH THUTIAMH pycClia,
BKJIIOYAIOIIMMHA B OCHOBHOM DYCIJIOBBIE Pa3BETBIICHUS, IOJII KOTOPBIX C
Y4E€TOM Pa3BETBICHHO-U3BUIIMCTOTO pycia cocTapisieT 94,5%. OcraBmuecs
5,5% mnpuxonsaTcs Ha OTHOCHUTEIBHO MNPSIMOJIMHEHHOE HEPa3BETBICHHOE

© I'ony6uos I'.B., 2023

" BHIIOIHEHO 110 mwiany HUO (I'3) Hay4HO-HCCIIe0OBaTEIbCKOIT 1TaO0OPaTOPUH SPO3KH IIOUB U
pycnoBbix npouecco uM. H.M. MakkaseeBa MI'Y umenn M.B. JlomoHocoBa npu ¢puHaHCOBOH
noanepxke PHO® (mpoekr 23-17-00065).
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pycIio, KOTOpOe KOPOTKMMHU BCTaBKAMM PACIONAraeTcs B MECTax CYKEHH
JTHUIIIA JTOJIMHBI.

B xone ruaponoro-mopdosorudeckoro aHanusa MOIY4YEHBI 3aBH-
CHMOCTH [UIsl pa3BETBJICHUH Pa3HOrO THIA, B YAaCTHOCTH MopdomMeTpuue-
CKUX XapaKTEPHCTHK CO3AAI0IINX MX OCTPOBOB — JJIMHBI L, U IIUPHUHEI B,
ot ycroitunoctu pycia (JI u K.). [lokazaHo, 4To ¢ BO3pacTaHHEM yCTOHYH-
BOCTH IIPOHCXOAUT YNpOILEHHEe MOP(POIOTUN PA3BETBICHUN, COKpAICHUE
KOJINYECTBA PyKaBOB, YMEHBIIICHHE CTEIICHU Pa3BETBICHHOCTH PYCIIa 1y/X.

AHanu3 JTUHEMHBIX Pa3MEpPOB, OUEPTAHUN B IUIAHE, KOJIUYECTBA U
TIOJIOXKEHHSI OCTPOBOB B PYCIie, a TAKXKE BBISBICHHBIC OCOOCHHOCTH UX JIU-
HaMHKH, MO3BOJIWUIN TIOMYYHTh CIEAYIONIYIO IOCIEI0BATEIbHOCTh CTaIUi
Pa3BUTHUS OCTPOBOB: 0CepEéOOK (KAK OCHO8A (opMUposanus ocmposa) —
NEMEHMAPHBIN OCMPO8 —> MAbIL OCMPO8 — CPEOHULl OCIPO8 — DONLULONU
ocmpoe — ocmpoeHou maccug. Ilocnennue sBISIOTCS KOHEUHOM cTaaueil B
SBOJIOLMOHHOM DSy PYCIOBBIX (OCTPOBHBIX) PA3BETBICHUI U B YCIOBHAX
NPOXOXKJICHUST PYCIOQOPMHUPYIOIINX PACXOJOB IPH 3aTOIUICHHOH mMonMe
MOTYT CO3/1aBaTh OoJiee CIIOKHBIE TOWMEHHO-PYCIOBBIE pa3BETBICHU. 3a-
BUCHMOCTb MEXJy TOKa3aTelIsIMU YCTOHYMBOCTH pycia U MopdomeTpuue-
CKHMH TIapaMeTpaMu OCTPOBOB XapaKTEepHA JUIS BCEX THUIIOB Pa3BETBICHHUN
U UX CTPYKTYPHBIX YPOBHEH — OT 3apacTaloONINX MHOHEPHON PacTHTENbHO-
CTBIO OCEPENKOB 710 OOJBIINX OCTPOBOB M KPYIHBIX OCTPOBHBIX MaCCHBOB.

JluneitHble pa3Mepsl OCTPOBOB U UX ()OpMa B IJIAHE 3aBUCST TAKKE
OT MX MOJIOKEHHS B pyciie (B aKTUBHOM WM Iepu(eprIecKoi 4acTsx, 00-
pas3yloIUX Pa3BETBICHUS pyclla UM Pa3BETBICHUS 2-T0 MOPsIKa, B OCHOB-
HBIX WJIM BTOPOCTENEHHBIX II0 BOJHOCTH pyKaBax). IlapamurensHo-
PYKaBHBIM pa3BETBICHUSIM CBOMCTBEHHO (pOpMHpOBAHME HJIEMEHTAPHBIX U
MaJlbIX OCTPOBOB; B pycllaX JIPYTHX THUIIOB — X 00beAnHEeHue U (HopMHUpPO-
BaHHME CPETHHUX M OOJIBIINX, & B 30HAX YCTOMYMBOM aKKyMYJISIIMH HAHOCOB
B nepudepriiHbIX YacTsAX pycia U B YCIOBUSAX OOJbIIEH yCTOWYHBOCTH —
OCTPOBHBIX MaccHBOB. CTeleHb YCTOMYMBOCTH pycia, ero Mop(oanHaMu-
YECKHI THII, CTQJIMU Pa3BUTHUSI OCTPOBOB U MX pa3Mephl ONPEASIIOT GopMy
0CTpoBOB. HanMeHbIIMMHU 3HAYCHUSIMH COOTHOUICHUS JUIMHBI W IIMPHHBI
L,/B, obnanator OoJblIve ocTpoBa B NMEpUPEpPHUECKUX HYacTsIX pycia, BHE
30HBI aKTUBHBIX nepedopMupoBanuil. KannesnaHele ocTpoBa ¢ ONTHMAaIb-
HBIM 3HaueHueMm L,/B, = 3-4, GpopMHpYIOTCS B aKTHUBHBIX YacTAX pycCIa,
“Mesi CpaBHUTENBHO Hebobmme pa3Mepsl. Pasdpoc Benmunn L,/B, o niu-
HE PEKH OTpakaeT OOILIyl0 CMEHY MOpP(OJIOTHYECKOH CIO0XHOCTH pycia,
pa3HooOpa3ue ero THUIOB U CTaJui pPa3BUTHS OCTPOBOB. Y CTAHOBIIEHO, YTO
P OJMHAKOBOM MOP(OTMHAMHYECKOM THUIIE pyCila, HECMOTPSl Ha pa3iu-
4YWs B JIMHEHHBIX pa3Mepax, COXpPaHsAeTCs XapaKTePHbIH ATl JAHHOTO THUIIA
pycna xodpduuueHT (Gopmbl (MCKIIOYEHHE COCTaBISIIOT 3JIEMEHTapHbIE
OCTpOBa Ha HIXKHEH JIeHe, OTIMYasICh OT aHATOTUYHBIX B CPEJHEM TEUCHUH
Oouee BBITSIHYTOW (hopMmoit). 3aBucumocTr Buaa L,/B, = f (JI, Kc) u ny/x = f
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(JI, Kc) npu BBeZieHUs] TONPaBOYHOTO KO3 duIeHTa Ha pa3Mep peKH U ee
BOJIHOCTh (TIPU YCIOBUM, 4YTO by~()) MMEIOT OOIMI BUJ, Pa3iuyaschk IO
THIIaM Pa3BETBIICHUS U Pa3HOH yCTOIYMBOCTH pyciia.

ITo Mepe ycnoxHEHUS! CTPYKTYpHI pa3BETBICHUI BO3pacTaeT pas-
HOOOpa3ue THUIIOB 00pa3yIoIMX MX OCTPOBOB B HAIPaBIEHHH OT OTHOCH-
TEJILHO TIPOCTHIX OJJUHOYHBIX M OJIHOCTOPOHHUX K CIIOXKHBIM COIIPSKEHHBIM
U Tapaiie]bHO-PYKaBHBIM, YacTO OCJIOKHEHHBIM DPAa3BETBICHHSAMH 2-TO
nopsinka. CoorHomreHue L,/B, U3MEHSETCS NMPU 3TOM B 3aBUCHMOCTH OT
MIOJIOKEHHUS OCTPOBOB M MX THIIA B HAIIPABJICHUH: OCTPOBHBIC MacCHBHI —
OombIMe OCTPOBa B NepudepudIecKoil yacTu pycia — OoJbIIue OCTPOBa B
aKTUBHOM YacTH pyclia — MaJlble U CPeIHHE OCTPOBA B aKTHBHOH 4YacTH
pycia — 3JIEeMEHTapHBIE OCTPOBa B OCHOBHOM pycle — DIEMEHTAapHBIE
OCTpOBA B Pa3BETBICHUAX 2-T'0 TOPsIKa.

HN.M. I'puropses, U.W. Poicun
Yomypmekuii 2ocyoapcmeennutii ynueepcumem

BO3MOJKHOCTH JUCTAHIIUOHHBIX METOJIOB
UCCJIENOBAHUS B U3YYEHUU OBPAKHOM
U PYCJIOBOM DPO3UU

COOTHOIIICHUE PA3IUYHBIX THUIIOB 3eMEJIb B OOIICH CTPYKType 3emiie-
MTOJTE30BaHUA SABISICTCS OJHUM M3 HanOoJee 3HAYNMBIX (PaKTOpPOB 110 CTeTre-
HU BO3JEHUCTBHU Ha OBPa)XKHBIE M PYCIIOBBIE MPOIECCHl. B cBsA3M ¢ HE3HAYH-
TEJIbHBIM KOJIMYECTBOM aKTYaJbHBIX JaHHBIX 0 AWHAMUKE UCIOJb30BaAHUS
3eMeJb pa3HbIX KaTeropuil B 00IIell CTPYKType 3eMJIeT0Nb30BaHus HHTEepe-
CYIOIIMX HAaC YYacCTKOB WU CTENEHU UX BIMSHHUS Ha Pa3BUTHE DPO3UOHHBIX
IPOIIECCOB, JOCTATOYHO Ba)KHBIM SIBIISICTCSA HCCIEIOBAHNE TUCTAHI[MOHHBIX
METO/IOB U3YYEHHUS B BHJIE aHAIN3a PA3HOBPEMEHHBIX KOCMUYECKUX CHHUM-
koB. [lo coctostamio Ha 01.01.2022 B Poccuiickoit @eneparuu u3z 379678,4
MJTH. Ta CEIBCKOXO3IHUCTBCHHBIX 3eMelnb 116,2 miH. ra (30,6%) cocTaBusioT
namHy. 310 Hanbosee MOABePKEHHBIH BOAHOM IPO3UHN THII CETbCKOXO035ii-
CTBEHHBIX yroiuil. Mi3yueHue NUHAMUKHU CTPYKTYphl 3€MJIENOJIb30BAaHUS B
Pa3HBIX MPUPOTHO-KIMMATHUECKUX U AHTPOIIOTEHHBIX YCIOBUAX M BIUSHUS
€€ Ha pa3BUTHE OBPAXKHBIX U PYCIOBBIX PO3UOHHBIX MPOLECCOB HA TEPPH-
TopuH Y OIMypTCcKoil PecrryOnuku siBIsieTcss JOCTaTOYHO aKTyaiubHBIM. ['eo-
WH(QOPMAIMOHHBIE TEXHOJOTHUH U TOSBJIEHHE B CBOOOJHOM JOCTYIIE KOC-
MHYECKUX CHUMKOB BBICOKOTO U CBEPXBBICOKOI'O Pa3pelIeHUs] MO3BOJISIOT
YCIIEIIHO peliaTh 3TH 3aAa4yu. PaHee Ha TeppuTOpHH YAMYpPTHH NPOBOIU-

© I'puropses U.U., Peicun U.1., 2023
"BhinosHeno npu (uHancosoii moanepxkke PH® (mpoext Ne 23-27-00194).
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JIUCh TOMOOHBIC HCCIIEIOBaHMSI HA OCHOBE JCIIU(pPUPOBaHHs a’podoTo-
ChEMKH U M3YYCHUS KPYIMHOMACIITAOHBIX KapT. OIHAKO MPOBOMINCH OHH
i goctatodHo gaBHO (80-e rr. 20 Beka) WM KacajiCh OTPAaHUYEHHBIX
BUJIOB JPO3UOHHBIX IPOLECCOB (TEXHOTEHHBIE U CEIbCKOXO3IHCTBEHHBIC
OBparu).

[epBEIil OMBIT ACMUPPUPOBAHUS U KapTOrpadUpPOBAHUS OBPAKHOU
ceTu ¢ ucronas3oBanueM mnporpamMmsbl «SAS.Ilmaneray u TMIC Maplnfo B
YamypTuu mpoBOAWICS Ha OCHOBE KocMocHMMKOB 2015-2018 rr. Ilomy-
YeHHBIE KapThl TYCTOTHI OBPAaroB OKA3aJUCh CXOKHUMH C TPEKHUMH, CO-
CTaBJICHHBIMH 110 Marepuanam a’spocbeMku 1986-990 rr. (xoaddurmeHt
koppemsiiun 1=0,74), 0 TIOTHOCTH CBSI3b MPOCIICKHUBACTCS MEHBIIE (KO-
a¢¢urment koppensuuu r=0,60).IIpu 3ToM HaOmOgaeTCss 00MIAs TEHACH-
sl 3aTyXaHHs IIPOIIECCOB OBparooOpa3oBaHMWs, 3a HCKIIOYEHHEM psja
pedHbIX OacceifHOB B CEBEPHOUM 4YacTh pecmyOiuku. B manmpHeiem co3-
JaHHAas KapTorpaduyeckas OCHOBA MOXET OBITh HCIIONB30BaHA U KOM-
IUIEKCHOM OILEHKH MPUPOAHBIX U aHTPOIIOTEHHBIX (PAKTOPOB, BIUSIONINX Ha
pa3BUTHE 3PO3MOHHBIX IPOLECCOB. B HacTosIee BpeMsl CTOMT 3aj1a4a ak-
TyaJH3aluy KOJMYECTBEHHBIX MAHHBIX 0 M3MEHEHHUIO CTPYKTYpHI 3eMile-
MOJIb30BAHMSI BO BpEMEHHOM paspese B TeueHue nociegnux 30-40 ner.

Jns mocTykeHus MOCTaBIEHHON LIeIH HaMHU MIPUMEHSEeTCS METO] I'eo-
nH(POPMAIIMOHHOTO  KaprorpadupoBanus. VICHONB3YIOTCS MYJIBTHACICK-
TpajabHBIE KOCMHMUYecKHe CHHUMKH Landsat-5,7,8 u Sentinel-1,2, paborta ¢
KOTOPBIMH Ipou3BoaUTCA B mporpaMMmHoM komiiekce QGIS 3.30. Paspe-
[ICHNE JaHHBIX CHUMKOB BIIOJIHE JOCTATOYHO JJISl PEIICHUS HAIINX 3a7ad.
CbeMKa IPOBOANTCS B HECKOJBKHMX KaHalaX C MOJXOJSIICH MepuoJuIHO-
CTBIO W CIUIOIIHBIM OXBaTOM Teppuropuu. Kpome Toro, mmeercs: Oecrat-
HBII JTOCTYM K apXuBY CHUMKOB (c 1984 r.). K HUM npuMeHsIOTCS pa3nud-
HBIE CIIOCOOBI aHamM3a U 00Pa0OTKU CITYTHHKOBBIX NAaHHBIX: BU3yalbHOE U
NOJIyaBTOMaTHYEeCKOE Jem(ppUpOBaHUe, CHHTE3 Pa3IMYHBIX CIEKTpallb-
HBIX KaHaJoB. [laHHBIC MCCIEIOBAHUS IPOBOIATCS B COUCTAHUH C TIOJICBHI-
MH METOZaMH. DTO BH3YaJIbHbIH KOHTPOJb NeUIH()POBOYHBIX IPH3HAKOB Ha
MECTHOCTH, KpyITHOMAacIITa0Has Tomorpadudeckas CbeMKa M MPOBEICHHUE
CaMOCTOATENILHOM a3pO(OTOCHEMKH C TOMOIIBIO OECITUIIOTHBIX JIETATENb-
HbIX anmapaTtoB (BI1JIA) oToenbHBIX SPO3MOHHBIX 3JIEMEHTOB M PA3ITUIHBIX
THUIIOB 3€MJIETIONb30BaHus. He BbI3bIBaeT COMHEHUIT TOT (pakT, uTo 11 CO3-
JAHWS TIOJTHOIEHHOH 0a3bl MaHHBIX O CTPYKTYPE 3€MJICTIONIb30BaHMS HEO00-
XOAMMO COYETaHHEe METOJOB aBTOMATH3MPOBAHHOTO JemudpupoBaHus,
PYYHOH BEKTOPW3AllMM M MOJIEBOTO KOHTPOJS. DTO IO3BOJHT IOJYYHUTh
MaKCHMAaJIbHO JJOCTOBEPHBIIl PE3yJIbTAaT B UCCIICNOBAHMSX BIMSHHS Pa3HBIX
TUTIOB 3€MJICTIONIF30BAHHS HA TEPPUTOPHH Y IMYpPTHH Ha Pa3BUTHE OBPaXK-
HBIX U PYCIIOBBIX MPOIIECCOB.
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N.C. lenoBa
Boneoepaockuii cocyoapcmeennwiii
CoYUanbHO-nedazo2uyecKull ynugepcumem

COBPEMEHHOE I'EODPKOJIOT'MYECKOE COCTOSIHUE
®JIOBAAJTBHO-2PO3MOHHOI CETH
XOIEPCKO-BY3YJIYKCKOW HU3BMEHHOCTH
(BOJITOTPAJICKASI OBJIACTB)

Xomnepcko-by3ynmykckas HI3MEHHOCTP SIBIISIETCSI TEPPUTOpPHUEH cO ciia-
OBIM TMPOSBICHHWEM OBpaXXHOH »spo3uu. Ee pemped wumeer mooro-
YBAJIUCTHIN XapakTep M MPeACTaBIeH XOPOIIO pa3padOTaHHOHW B TOCIENe -
HUKOBOE BpEMsI PEYHOH CETHIO W IOJIOTUMH CKJIIOHAMH BOJAOpa3ienoB AO-
COJIFOTHBIE OTMETKHU BBICOT Mexaypeunid 100...170 M, oTMeTKH Bpe3oB Oa-
JOYHBIX U peuHBIX cucteM — 69...106 M. PaccmarpuBaemas TeppuTOpHs
CIIO’KEHA YETBEPTHUYHBIM KOMIUIEKCOM OCAIKOB (BalTyHHBIE MOPEHHBIE CYyT-
JIMHKY, TICCKH, TJIHBI) ¢ He3HaunTebHbIMU Tokazarersivu JIHC 0,7-1,3 m/c u
MOHOTOHHBIM ~CTPOCHHEM JIMTOJOTO-CTPATUTPahUUECKUX KOMILIEKCOB.
31ech OTMEYAIOTCSI KpaiiHe Majible 3HaueHus ykiioHoB 0,18°-3,12°, koTopbie
TIPY 3HAYUTEITHHON IMIMPUHE CKIIOHOB B 1-5 KM HE CIIOCOOCTBYIOT aKTHBHOM
neHynanuu. ['myOnHa Bpe3a OBpa)KHO-OAIOYHBIX CHCTEM HEOOJIbIIAs U CO-
ctaBisieT 15-20 M [1]. Mooieie OBparu v MpOMOUHBI BCTPEUYAIOTCS BONIH3H
HACEJICHHBIX ITYHKTOB M JOPOT, MPEBATUPYIOT APEBHUE OAIOYHBIC CHCTEMBI
" Manele pekd. Hambosnee mpoTsHKEHHBIME SPO3HOHHBIMH CHCTEMaMHU SIB-
nstotest: p. IlepeBos3unka, 6. Bonsgnas, p. Uepnas, 6. bepesosas, p. [Tanuka,
6. YecHokoBckasi. Bce onn otHOCATCS K Bogocbopy p. By3ymyk. Bomocbopsr
0aJoK ¥ MaJBIX peK MOpakeHBI APO3UeH B pazHoi creneHn. CpeqHuid moka-
3aTesib TYCTOTHlI PO3MOHHOIO pacujeHeHusl Xomnepcko-by3ymykckoil pas-
HUHBI coctaister 0,2 KM/kM”. MUHHMANBHEIC 3HAYECHHS TYCTOTHI BAPhUPY-
10T B npenenax 0,04-0,06 KM/KMZ, MakcuMmasbHbie — 0,6-0,7 km/kM°. B pas-
BUTHH TYCTOTBI PO3HOHHBIX (OpM IpOCIEXKHMBaeTCs CBS3b C pelbedoM
MECTHOCTH: KaK MpPaBHJIO, SPO3HOHHEIE ()OPMBI OTCYTCTBYIOT B TIOHME
p- By3ynyk, Ha TUTOCKMX BOmOpasmenax, Ha TOPU3OHTAIBHBIX IUIOIIAIKAX
HaAMONMEHHBIX Teppac. IIpeobmamaror 3HaweHus ryctoTel ot 0,11 1m0
0,25 km/kM° (42% TITOMAM PacCMaTPUBAEMOi TEPPUTOPHH) Ha C1abo TMo-
KaThIX CKJIOHax Oamouneix cucrteM. Ilokasaremm rycrorel ot 0,26 mo
0,5 KM/KM® XapakTepHBI TS HIDKHHX 9acTeil CKIOHOB GATOK, HMEFOIIHX
OoJibllIME TOKA3aTeNld KPYTU3HBI, Ui YCTYNOB HaJIOMMEHHBIX Teppac
p. By3ynyk, psiiga HaceleHHBIX MYHKTOB, YTO COCTaBJisgeT okojo 28% oT

© Jlenosa 1.C., 2023

110



TEPPUTOPHM PAaBHHHBL 3HaueHus ryctotsl oT 0,51 1o 0,7 km/km® mpoce-
JKEHBI B OKPECTHOCTSIX KPYIHBIX CEIBCKHX IOCENICHWH, TaM, Tlle aKTHBHO
IPOTEKAET CEILCKOXO03IMCTBECHHAS U TIOPOXKHASL IPO3USL.

CpenHee 3HaueHUE MJIOTHOCTH SPO3UOHHBIX ()OPM B TpaHuUIax Xormep-
cko-by3ynykckoit Huzmennoctu 0,3 IT/KM’. MHHHMANbHBIC 3HAYCHHUS
IJIOTHOCTH cocTaBisaoT 0,06 HIT/KMZ, MakcuMasbhbeie — 0,8 wrr/km”. OKoIo
23% TeppUTOpUM MMEIOT Mokaszarenu ruioTHoctu ot 0,01 mo 0,2 /KM,
9TO TMPHUBOJOPA3ACIBHEIC YYAaCTKH CKJIOHOB KPYIHBIX OQJOK M peK, ciado
MTOKAThIe WIM POBHBIC, & TAK)KE POBHBIC IUIOMIAKN HAIIONMEHHBIX Teppac
p. Bysynyk. Oxono 49% TeppuTopru MMEIOT MMOKa3aTeN IIOTHOCTH 3pO-
3uoHHEIX (popMm 0,21-0,4 MT/kM%. DTO HIDKHHE YaCTH CKJIOHOB U THHLIA
0aJOYHBIX CHCTEM, I/Ie Pa3BUBAIOTCA MOJIOJIBIE OBpPAard M IPOMOUHEI, a TaK-
K€ OKPECTHOCTH HACENICHHBIX ITYHKTOB C apeajlaMH CEIbCKOX03IACTBEHHOM
3pO3UH.

Oxkono 16% nnomaau — 3T0 dPOAUPOBAHHBIE TEPPUTOPUH C TOKA3aTe-
nsavu mmotHoct oT 0,41 mo 0,8 wr/km’. K HEM oTHOCSTCS pacnaxaHHbIe
CKJIOHBI OAJTOYHBIX CHCTEM, OKPECTHOCTH HACEIICHHBIX ITYHKTOB, TJIC TPOSIB-
JIAIOTCS O4Yard aHTPOIOT€HHON 3PO3UH.

Opo3uoHHasg ceTh XOMepcko-by3yIayKckol HU3MEHHOCTH B TEU€HHE
JUTATENIFHOTO BPEMEHU aKTHBHO HCIIOJB30BaJlach deloBeKOM. MekOamod-
HBIC BOJOPA3JEIBI, MOKPHITHIE UIOAOPOIHBIMA TOYBAMH, PACIaXHUBAIUCH,
JOJIMHBI MAJIBIX PEK W PO3MOHHBIX CHCTEM HCIIONBE30BAMCH KaK CEHOKOCHI
u Bbinacsl. B XX B. 0cBO€HHE MPUPOIHO-PECYPCHOTO NOTEHLMANA, YBEIU-
YeHHWEe O MPOMBIIIICHHOTO MPOW3BOJCTBA M CTPOUTENBCTBA MPUBEIN K
YXYIIICHUIO T€03KOJIOTHYECKOTO COCTOSHUSI OCHOBHOM YacTH SPO3MOHHBIX
BOJIOCOOPOB M MX aHTPOIOTEHHOMY IpeoOpa3oBaHuI0. B HacTosee Bpems
W3MEHEHHE TPHUPOIHBIX IapaMeTPOB OBPAXHO-OATIOYHBIX BOJOCOOPOB MU
BOJOCOOPOB MaJIbIX CTETHBIX PEK 00YCIOBJICHO:

1. akTuBHU3aIMel IUIOCKOCTHOTO CTOKAa BCJIEICTBHE HEPalMOHAIBHOU
SKCIUTyaTalluy TIOYBEHHO-3E€MENbHBIX PECYPCOB;

2. Tparchopmaryeii TBepJ0ro 1 HOHHOTO CTOKA B PyciIax 9PO3HOHHBIX
CHCTEM 3a CYET CO31aHMs IPYIO0B U THAPOTEXHUIECKUX COOPY KEHHH;

3. JKCIUTyaTalued MoJA3eMHBIX BOJA M, KaK CIJEACTBHE, U3MEHEHUEM
XUMHYECKHX W CaHHWTApHBIX IMapaMEeTPOB BOJOHOCHBIX TOPH30HTOB, ITH-
TAIOMIMX MaJble PEKH U UCTOYHUKH B OaJIKax;

4. mpeoOpa3oBaHUEM JTUTOTCHHON OCHOBBI PEYHBIX U OAJIOYHBIX BOJIO-
cOOpOB 3a CYET JKCIUTyaTallud MECTOPOKICHUIN TMOJIE3HBIX MCKOMAeMbIX U
HETaTUBHBIM BO3ACHUCTBHEM pa3IMYHBIX OTpaciieii MPOMBIIUIEHHOCTH M
CEJIBCKOTO XO3HCTBA Ha UX (PU3NIECKUE TTapaMETPHI.

B Hacrosiiee Bpems B KauecTBe Mep 3alUThl BOJOCOOPOB 3pO3H-
OHHBIX CHCTEM BBICTYIIAIOT pa3Hble (JOPMBI ONMTHMHU3ALKHU TPUPOIOIIOIB30-
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BaHNA. K HMM OTHOCSTCS: NMPOBEAEHHE CIELHUATIBHBIX ArpOTEXHHMYECKUX
MEpOINPUATHHA Ha PACIaXMBACMbIX TEPPUTOPHUAX; PEMOHT CHCTEMbI THAPO-
TEXHUYECKHUX COOPYKEHUI paiioHa ¢ [esIbIo IPeAOTBPAIICHUAX UX IIPOPhIBa
(mampumep, npya 3BE3IKOBCKUN); JTUKBUAAINS CBAIOK M CTUXHHHOTO Ha-
KOILJICHUSI OTXOJIOB B paiOHe; COOJIOJIEHHE PEXHMMa BOJOOXPAaHHBIX 30H
MAaJIBIX ¥ CPEITHHX PEK; CIIeKEHHUE 32 XUMHUYECKUMH U O0aKTEpPHOJIIOTHYECKHU-
MU NapaMeTpaMi MOJ3EeMHBIX BOJ. BaxHyI0 poib B COKpallleHHMM TEMIIOB
SPO3UOHHBIX NPOLIECCOB Ha MAIIHE UTPAIOT OJTHO- U JABYXPAJHBIC KYJIHCHI U3
JIEPEBbEB U KyCTapHUKOB, BbICaxHBaeMble uepe3 50—60 M onHa oT 1pyroi
nornepek CKoHa. JlydnmuMu nopoaamMu il TaKUX KyJIHC SBISIOTCS CMOPO-
JIMHA 30JI0THCTast, Upra OOBIKHOBEHHAsl, pOHOWHMS TICEBOAKAINS, JIOX Y3-
KOJIMCTHBIH, BS3 IEPUCTOBETBUCTHIH, aKkaIus Oenas i SCeHb 3eJICHBIH.

H.E. Eropos, U.B. T'neiizep, U.HU. I'puropees, A.I'. Kazaxkos
Yomypmekuii 2ocyoapcmeennutii ynueepcumem

IEPBBIE PE3YJIbTATHBI IIOJIEBBIX HABJIIOI[EHI/{ﬁ
3A TIPOONECCAMHU CY®®0O3UU B BOTKHHCKOM PAHOHE
YIMYPTCKOU PECITYBJIMKHA

Ha Tepputopun Yamyptuu nposiBieHHs cy(QQo3uu U CBSI3aHHBIE C
HUMH (GOpPMBI pestbeda pacrpocTpaHeHbl JOCTATOYHO IIHPOKO, OJHAKO OHU
MIPAaKTHYECKH HE M3YYCHBI, U B JUTEPATYPHBIX HCTOYHUKAX TIOYTH HE OCBE-
nieHsl. [loxayid, eAMHCTBEHHBIM HCKIIIOUYCHHEM SBISCTCS MyOJIMKAIUs O
BiMsiHUK cy(do3uoHHOTO mpoliecca Ha YCTOHYMBOCTD MPABOTO CKIIOHA J10-
auHbl p. Kambl, B KOTOpO# 0TMe4daeTcsi, 4TO HanOoJIbIlee pacipoCcTpaHeHUE
cyddo3roHHbIE ABIEHHA HUMEIOT B LIEHTPAIBHBIX paioHax YIMypTHH, B
OacceriHax pex Kwimbmesn u Baibl, a takke Ha jeBom Oepery p. Kawmsl.
31ech OHM pa3BUBAIOTCS, TJIABHBIM 00pa3oM, B AJUTFOBHAIBHBIX OTJIOKEHHU-
X, ClIaralolluX HaJIoiMeHHbIe Teppachl. UTO KacaeTcs HpaBOTroO CKIOHA
nonuHbl p. Kamel, To 371€ck akTuBHOCTH cy(h($o3un B 1I€JI0M HE CTOJIb MH-
TEHCUBHA, OJHAKO €€ INPOsBIECHHE YacTO MMEET KpailiHe HeraTHBHBIE IIO-
CIeNCTBUA. B 4acTHOCTH, MIMEHHO C pa3BUTHEM cy((HO3HOHHOTO IMpoLecca
CBSI3BIBACTCS pe3Kas aKTHBU3ALMS OBPAXKHOW 3PO3UH K FOTY OT C. ['aaHoBO
B KapaxynuHckoM paiioHe Ha y4acTkax HedTeqOOBIUM, a TaKKe pa3BHTHE
onmoHed B 4. Jokmia, tae GopmupoBanne cy(p(O3MOHHBIX MOJ3EMHBIX
IYCTOT SIBUJIOCH OJHOM M3 MPUYMH, NPUBEANINX K HAPYIICHUIO YCTOHYNBO-
CTHU CKJIOHA.

© Eropos U.E., T'neiizep U.B., I'puropses U.U., Kazakos A.T"., 2023
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IlepBble crammMoHapHBIE MOJIEBBIE HAOMIONEHUS 3a IMpoueccamu cyd-
¢o3un nposoamich Hamu ¢ 2020 roma Ha ABYX y4acTKax — B pailoHe Treo-
JKOJIOrM4ecKoi craHuuu «PepTuku» YAMYypTCKOro rOCyHUBEPCUTETA U Ha
Oepery BoTKHHCKOTO BOJOXpaHUITHIIA.

B 00oux ciyvasx cyddosusi pa3BUBaeTCs B TONIIE YETBEPTHYHBIX CY-
rIMHKOB. B DepTUKOBCKOW OanKe OIMOJI3HEM BCKPBITHI CYTIIMHKH MOITHO-
cTeio Oosee 20 M, OeperoBoii ycTyn cTanuoHapa Ha BoTKMHCKOM BosOXpa-
HUWJIUILE TOJHOCTBIO CIIOXKEH CYrJIMHKaMu MomiHocTelo Oomee 10 M. Ha
@DepTHUKOBCKOM CTaIliOHape B KayecTBe OOBEKTOB HAONIOJCHHS BHIOPAHBI
yeTsIpe cydo3noHHbIe Ipocasku. Bo3iie HUX 3aKperyieHbl TPYHTOBEIE pe-
TIephl, ¢ KOTOPBIX OAWH Pa3 B roj MPOBOJUTCS IUIAHOBO-BBICOTHASI Taxeo-
MeTpuueckasi chéMka. Ha Oepery BoTKMHCKOTO BOJOXpaHHIJIMIIA BHIOPAHBI
Tpu cyddosnoHHEIE 00pa30BaHMsI, HA KOTOPBIX HApSIy C €KEromHoi Ta-
XeoMeTpuuecKkor chéMkor npoBoautcst chéMka ¢ BITJIA. Takxe oObekToM
CHEMKH SIBIITIOTCS. KOHyCa BBIHOCA B ycThe cypdo3nonnbix popm. [Tommumo
CbEMOK 00CIeryeTcs MpIIeralomye K CTaloHapaM TEPPUTOPHH C IIETBIO
(uKcay 1 y4éTa MosBICHHUS HOBBIX IPOCAIOK WM (JUI BOJOXPaHWIININA)
KOHYCOB BBIHOCA B 30HE OCYIIIKH.

Ha mepBom crammonape, B paiione deptukos, cypdo3noHHEIE TPO-
caJlku OOHapy)KEeHBI BO3JIE MPaBOro ckioHa Oanku. OHU HEOOJBIINE U BCE
HaXOJATCSI Ha TIOJIOTOM KOPEHHOM CKJIOHE, Ha HEOOJBIIOM YAAJICHHU OT
6poBku Oanku — He Oonee 30 mMeTpoB. OOIIEE KOIMIECTBO OOHAPYKEHHBIX
MPOCaoK, HAXOASAIINXCS B Pa3HBIX cTaausax pasButus — 12. K Hacrosmemy
BPEMCHHM JBC€ M3 HHUX IOJIHOCTHBIO BCKPBITHI M BHCIIHC HAIIOMHWHAIOT HE-
Oonpmne riryookue oBparu. K HacTosmmM oBparaM 3Tu 00pa30BaHUS HEJb-
351 OTHECTH II0 NMPHUYHMHE OTCYTCTBHS HE TOJBKO CIIEIOB MOBEPXHOCTHOTO
CTOKa, HO U caMOll BO3MOKHOCTH €ro mposiBieHus. Heckonbko mpocaok
AMEIOT TIyouHy 10 1,5 M, mipuHy oT 2 10 4 METpOB, IIHHY — OT 8 10 10 M.
31ech MpocaJ K NPOJOJDKAIOTCS, HO B HACTOSIIEE BpeMs MMEIOT HEOOJIb-
1IM€ CKOPOCTH — HECKOJIBKO CAaHTUMETPOB B roJ. Bo3MOXHO, NpUYHMHOI
MEJICHHOTO Pa3BUTHUS MPOCATOYHBIX SIBICHHUHN SIBIISCTCS 3apacTaHUe TeppH-
Topun jecoM. OcranbHble cypdo3MOHHBIE MTPOCAAKH HAIIOMHHAIOT HEIJy-
Ookue OromIeo0pasHbie, HO MPH 3TOM XOPOIIO BBIPAXKCHHBIC B peiibede,
TTOHIKEHHSA, THaMeTpoM oT 1,5 10 5 m.

Ha BoTKMHCKOM BOJOXpaHWIMILE, HAPOTHUB, CYy(Po3usi 3aMETHO aK-
TUBU3UPOBAJIACH. 910 CBA3aHO, IMO-BUAUMOMY, C YBCIWMYCHHUEM BBICOTHI
6eperoBoro ycTymna M CBSI3aHHBIM ¢ HUIM POCTOM OOPTOBOTO OTIIOpA CKJIOHA.
Jns CyrnmMHKOB XapakTepHa cToj0uvaTas OTJAENbHOCTh, pa3Mephl TPEIIUH
CTaHOBATCS OOJNBIIE, YTO YCHJIMBAET CTOK MO HUM BOJBI. Y IIOJHOXKbS
CKJIOHOB, CJIO’)KEHHBIX CYTJIMHKaMH, BECHOH, IIpu cOpoce BOABI Ha BOJOXpa-

113



HUJIAIIE, B CTBOPAxX Cy(h(HO3MOHHBIX MTPOCAIOK 00pa3yroTcs KOHyca BRIHOCA,
CIIO)KEHHBIC MIECYaHO-TTIMHUCTHIM MaTepHaioM. KoJIn4ecTBO TakuxX KOHYCOB
3aMETHO YBEINYMIIOCh.

Ha omaom u3 cyddosnonnpix mpoBanoB BecHOi 2021 rogy MOKHO
OBUTO HAOMIOMATh BCKPBIBIIMIACA Ha TryoumHe 2,5 M cy(h(dO3MOHHBIH TOH-
Helb auameTpoM okoso 0,5 M, BIOCIENCTBUM 3aBaJICHHBIH MPOCEBIINMHU
nopogamMu. O1a (popMa yBeIMYMIACh MOYTH BABOE 1O cpaBHeHuio ¢ 2020
rofoM, KaK B JUIMHY, Tak ¥ B mumpuHy. Camas kpynHas cyh¢do3noHHas
(dopma oOHapyXuja TOCTATOYHO BHICOKYIO JHHAMHKY, XOTS U HEpaBHO-
MEpHYIO OT Tofa K rofy. J[Be ocTaabHbBIC H3MEHWINCH HE3HAYUTEIBHO, IPO-
CaJIK{ COCTaBHIIN JIHIIB ITEPBBIC CAHTHMETPBL.

AxTuBu3anus cypQo3MoHHBIX NPOLIECCOB HAa BOJOXPAHMIIUIIE 3aCTaB-
nseT oOpaTuTh Ha 3T0 OoJyee mpHcTanbHOe BHUMaHHe. Uto kacaercs Dep-
THKOBCKOTO CTallMOHapa, OyJeT MHTEepPeCHO HaOJII0IaTh, B KAKOW CTEIICHU
YBEIMUYCHUE 3aJI€CEHHOCTH U3MEHUT CKOPOCTh CYy(h(HO3HMOHHBIX MTPOIIECCOB.
Ecnu nox mosiorom jieca cyddo3uonubie HOpMBI HE 00pa3yroTes, TO OyIyT
JIM pa3BHBATHCS T€, YTO OOPA30BAIUCH PAHEe.

O.I1. Epmoaaes, E.A. Beneneena, K.B. Kyiemona
Kaszancxuu (Ilpusonsicckuii) pedepanvHulii yHugepcumem

OIIEHKA AHTPOIIOT'EHHOI'O ®AKTOPA B BOOJHOM CTOKE
PEK B JIECOCTENHOM U CTEITHOM 30HAX BOCTOKA ETP"

BonHbIi CTOK peK — CIOKHBIA U MHOTO(AKTOPHBIN MPOIIECC, 3aBUCS-
MU OT KOMIUIEKCA MPUPOTHO-aHTPOIIOTEHHBIX YCIOBHH BOIOCOOPOB.
B cniektpe aHTpONOreHHBIX ()aKTOPOB WIPAeT 3HAUYEHHE CEIbCKOXO3SHCT-
BEHHasl €ATEIbHOCTh U CO3JaHUE UCKYCCTBEHHBIX BOJOEMOB — IPYAOB. To
€CTbh, BCE BHJIBI XO3IHCTBEHHOTO BO3ACHCTBHS, IPUBOAAIINE K U3MEHEHHUIO
BEJIMYMH CKJIOHOBOTO CTOKA. [Ipynbl perymupyroT CKIOHOBBIA CTOK, HO HX
BKJIaJl B U3MEHEHHE BOJAHOTO CTOKAa PEK B 30HAX MHTEHCUBHOTO 3eMJIC/IEHUs
HE 70 KOHIA IOHATEH. llenblo NpOBENEHHBIX HCCIEIOBAaHUH SBISIACH
OLIEHKAa POJIM OJHOTO W3 aHTPONOTEHHBIX (PAKTOPOB (MAIIBIX HCKYCCTBEH-
HBIX BOJOEMOB — IIPY/AOB) Ha ()OPMUPOBAHHE BOJHOTO CTOKA PEK B JIECO-
CTEMHBIX W CTEMHBIX JaHamadTax BOCTOka Pycckoil paBHuHBL [[jis 3TOrO0
Heo0XoauMo OBLTO KapTorpadupoBaTh Bee MPYABI B KIFOUEBHIX OacceiHax.

© Epmonaes O.I1., Beneneesa E.A., Kynemosa K.B., 2023
" Boimonueno mpu punancoBoit mogaepikke PH® (mpoext Ne 22-17-00025)
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KpynaomacitaGHbIE TOTOKAPTHL, HA KOTOPBIX OTOOPaXXEeHBI MPYIbI, HE BCE-
r7a IOCTYHHBI Uil ucciepoBareneil. Iloatomy mmst xapTrorpadupoBaHUs
NpYAOB HAMU MHCIIOJIb30BaHbl JaHHbIE AMCTAaHIMOHHOTO 30HAMPOBAHUSI
3eMiIn BBICOKOTO M CBEPXBBICOKOTO pasperieHust. OCHOBHOM HCIIOIb3YEeMbIH
cJIoi — ci1oi BogocOopoB ruapornoctoB. I'eonpocTpaHcTBeHHas Oas3a jaH-
HBIX 110 HaOJIOJEHHUSM 3a CTOKOM PEK CO3/laHa U3 Pa3HBIX MCTOYHUKOB:
OITyOJIMKOBAaHHBIE MaTepHallbl JOJTOCPOYHBIX PEKUMHBIX HAOMIONECHUHA Ha
THJPOJIOTHYECKUX IMOCTaX, aBTOMAaTU3NPOBaHHAs WHPOPMAIMOHHAs CHUCTe-
Ma roCyJapCTBEHHOTO MOHHUTOpPHHTa BOAHBIX 00bekToB (AWC I'MBO) u
npyrue. Jlns ananmmsa BeIOpaHO 23 KITIOYEBBIX OacceiHa, 00ecTeueHHBIX
HaOMIONEHUSIMH 32 CTOKOM Ha TuapornocTax. HabmoneHus B ucciexyeMbIx
Oacceiinax Besnuch ¢ 1933 no 2019 rr. Teppuropust Uccien0BaHUs OXBAThI-
BaeT ueThlpe cyOwsekta P®: Tatapcran, bamkoptoctan, Camapckyio u
OpenOyprckyro obmactu. KimtoueBple OacceiHBI HAXOAATCS B BOAOCOOpax
pex Bonru u Kamsr. Ilnomanu GacceitHOB BapbUPYIOTCs OT 66 kM” 10 4746
kM”. O6mmii poH BBICOT Konednercs oT 150 10 270 MeTpoB, cpeaHss Kpy-
Tr3HA 1-3°, cpenHee TOI0BOE KOIMYECTBO ocankoB 431 MM, TuApOTEpMUIC-
ckoro ko3ddurmenta — 0,79. Jlecucrocts OaCCEHHOB B CTEITHON 30HE OKO-
no 7,5%, a B necocrenu — 13,8%. Jlyra 3anumator 33% momanu. Pacna-
XaHHOCTb, KaK MpaBuiio, mpesbimaeT 50%.

Mansle BoaHble 00BbeKTH (npyasl) Ha JIJI33 meTekTupoBainch BU3Y-
JIBHO 110 HA0OPY MPSMBIX U KOCBEHHBIX MPU3HAKOB. He yunThIBasich ecre-
CTBEHHBIE BOJJHO-OOJIOTHBIE KOMILJICKCHI (CTapHUYHbBIE 03epa) B MOMMax pek.
B permone mccienoBaHus B KIIIOUEBBIX OacceifHax Bcero ObUIO KapTorpa-
¢upoBano 2252 mnpyna. MwuHUManbHas IUIOIIAAb NpyJa COCTaBISET
0.000084 kM” (Kak TIPaBHIIO, 3TO KOMAHHM), MAKCHManbHast — 4,95 kM, cpe-
w1 — 0,035 KM%, MakcHMaJIbHBIN MOKa3aTeNlb OBMIEH MUIOmamy MIPYyIOB B
Oacceiine — 15,14 KMZ; MHUHUMAaNbHEIN — 0,04 KM2; cpennuit — 3,19 KM®. Host
OLICHKH POJIM MPYJIOB Ha BOJHBIN CTOK OBUI MCIIOJIBb30BaH yJEIbHBIN IOKa-
3aTens — oI IUIOLIA N IPYyI0B B Oacceiine.

Ha mepBom sTame mpoBesieHa OLEHKAa 3aBHCHMOCTH MOIYJS BOJHOTO
CTOKa peK OT IJIOUIaJu HpynoB. Pe3ynbTaTel KOPPENSALHMOHHOIO aHalIHu3a
CBUJICTEIILCTBYIOT O CTaTUCTHYECKH JOCTOBEPHOM CBSI3M MEXIy HHMHU
(r=-0.49). To ecTbh, 4yeM BHIIIIE YICIFHOS 3HAYCHHUE IUIOIA U IIPY/I0B B Oac-
ceiiHe, TeM OOJIbIlIe OHH MEePEXBATHIBAIOT TOBEPXHOCTHBIN CKIIOHOBBIH CTOK
U TEM MEHble BOAHBIM CTOK peku. Ha BTOpoM 3Tame ucciegoBaHui AJis
W3y4YeHHUs ycIoBuil (JOPMHUPOBAHMS BOZHOTO CTOKA PEK 4epe3 MOMCK U HH-
TEpIIPETAINI0 B3aUMOCBA3EeH MEXIY CTOKOM M CIEKTPOM PAa3JIMYHBIX MpHU-
POAHBIX M aHTPOIIOTEHHBIX (DAKTOPOB MOKA3aTEb YACIbHON IUIOLIAIH TIPY-
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OB B OacceifHe OBUT Tak)Ke BKIIIOYEH B COCTAaB aHAIM3HPYEMBIX IapaMmer-
POB, a BCS COBOKYITHOCTh HCXOJHOTO MaTepmajia 0000IIieHa B MHOTOMEp-
HYIO BBIOODKY.

MaTeMaTHKO-CTaTUCTHYEeCKass MOICITHUPOBAHNE OCYIIECTBILLIOCH B
cpene R merogamu GLM u GAM (o0oOmieHHast IMHEHHAsS W aJIUTHBHAS
mojienu). TTocKoNbKy CuiibHasi MYJIbTUKOUIMHEAPHOCTh YBEJIHYUBAET MO-
IPEIIHOCTh OICHKH MapameTpoB, ObUIM MPOAHAIN3UPOBAHBI BCE MEPEMEH-
Hbele ¢ nomomplo koddduimenta nausmun aucnepcun (VIF). B wurore
MOJy4MIach BHIOOpPKA MapaMeTpoB, KOTOPHIE HE SIBISIOTCS MYJIBTHKOJUIN-
HEPHBIMHU: JIOJI MPYJIOB, 3aTy>KEHHOCTh, CPEIHEe MHOTOJIETHEE MaKCHUMY-
MOB TEMIIEPATYpHI 3a TOJl, CPEOHSAS SKCIIO3UIUS CKIOHOB ¥ JJIMHBI JIMHUH
Toka B Oacceitne. I3 Hux HamOosiee moAxoJsimiel okaszanach MHOrorapa-
Metpudeckas GLM Monens ¢ TakUMH MPEIUKTOPaMH, Kak A0 MPY/OB,
3aTy’KEHHOCTD W CPEHHE MHOTOJICTHIE MAKCUMYMBI TEMIIEPATYPHI 33 TOI B
Gacceitne (p-value = 0.009 R*=0,45). Ilns GAM Mofeny MOIXOIAIMMH
MIPEAUKTOPaMHU OBUT TOT K€ HaOOp IOKa3aTeNedl W CriaKUBAaIOUIMK Iapa-
MeTp I IpeIMKTOpa 3aysxkeHHocTH (R*=0,52).

[pyms! mepexBaTHIBAIOT YaCTh BOAHOTO CTOKA, KOTOPEI 0€3BO3BPAaTHO
TepsieTcsl ISl PeK 3a CUET pacxofia BOJABI HA OBITOBBIE M CENBCKOXO3SHCT-
BEHHBIE HYX/bl. KpoMe TOro, B JIETHIOIO ME&)KEHb 3HAYNUTEIbHO YBEINYHBa-
FOTCS IOTEPU BOJIBI HA UCIIAPCHHUE C 3epKajia MPYI0B W BOJOXPAHWIHII. JTO
SIBJISIETCSl TIPUYMHOM COKpAILEHHsI BOJHOTO CTOKa peK. Mojaysib BOJHOTO
CTOKa peK 00paTHO MPONOPLUOHAJICH CPEAHUM MHOTOJIETHHUM MaKCHMyMam
TemmepaTypsl 3a rof. CBA3aHO 3TO TaKXke C YCHICHHEM IIOTeph BOJBI
BCJIEZICTBUE HCHApeHusl. DTOT IPOLECC OCOOEHHO SPKO MPOSBISIET ceOs B
cTenHoi 30He. CBs3b 3aIyKEHHOCTH C BOAHBIM CTOKOM SIBJISIETCS IPSAMO
MIPOTIOPIIMOHATFHON. 3aITy’)KEHHOCTh SBIISETCS KOMIUIEKCHBIM TIapaMeTpOM,
KOTOPBIH BKJIIOYAET B ce0s1 MHOXKECTBO XapakTepuCcTHK. Hanpumep, — T,
MIPOEKTUBHOE IOKPBITHE JYTOBOW PACTUTENBHOCTH W MOYBOOOpa3yroIIie
moponsl. [Ipeobmagaromuit Tim mopo B 6acceifHaX — TIMHHUCTHIC U TsDKe-
JIOCYTJIMHUCTBIE. DTH TOPOJBI Mo BOJONPOHHUIIAEMBI, YTO IPUBOJHUT K
YMEHBIICHUIO HHOUIIBTPAIMU U YBEIMYECHHUIO JI0JIU TIOBEPXHOCTHOTO CTOKA.
Ho myroBasi pacTHTeNbHOCTh IEpEeXBaTHIBACT BO3HUKAIOUIMIA MOBEPXHOCT-
HBII cTOK. VIMEHHO mo3TOMYy KO3(QHIMEHT BKJIaJa B MOAENb y JTOrO Iia-
paMeTpa He3HAUYUTEIbHBIN.
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Mockosckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

COBPEMEHHBIE METO/bI U3YUEHUSA
MNPOCTPAHCTBEHHBIX 3AKOHOMEPHOCTEFI PYCJIOBBIX
MPOI[ECCOB HA IIPUMEPE PEK BACCEWHA JIEHBI *

WuteHcnukanuss pycnoBelx AedopMmanuii B yCIOBHH J€rpaganui
MHOTOJICTHEH MEp3JI0ThI, a TaKkKe CIOXKHass MOp(OoJIorndeckas CTpyKTypa
PYCIIOBBIX DPa3BETBICHMIH cpegHero TedeHus p.JIeHsl M ee KpyImHEHImx
TIPUTOKOB 00YyCIAaBIMBACT AKTYaJIbHOCTh BHEAPEHUS HOBBIX TEXHOJIOTHH
OIIpeZieTICHUs] Pa3MbIBOB JHA M OeperoB. Takas 3amada OblIa peIIeHHs MpH
MMOMOIIX JIeMHU(POBKH KOCMHYECKHX CHHUMKOB 0a3pl maHHBIX Global
Surface Water Explorer (GSWE) [https://global-surface-
water.appspot.com/]. JIaHHBIF HCTOYHHUK CONCP)KUT CBEACHUSA 00 HM3MEHE-
HUM TIOMIAICH BOAHBIX 00BeKTOB B mepuon ¢ 1984 mo 2021 r. u mo3Bosier
B aBTOMAaTHYECKOM PeXHMe JIemn(pprpoBaTh pa3MbIBEI Oepero. Metouka
OblTa MOJBEPrHYTa BAJIMIALUK Ha ITPUMEpPE Pa3MbIBOB HIKHEH U cpenHei
OO6mu B cratbe [MBanoB, Yanos, 2021], rae pacyeTHble IUIONIAAN Pa3MbIBOB
o GSWE Ot cpaBHEHBI ¢ aHAJIOTHYHBIMU JTAaHHBIMH PYYHOH OOpOTKH
canMkoB [Kypakosa, Yanos, 2019]. INorpemnocts coctaBuna 11%, uto
olnpenenseT BO3MOXKHOCTb Ucnonb30BaTh GSWE kak MCTOYHMK JAaHHBIX O
PYCTIOBBIX nedopMarusix.

PasmeiB Geperos Obut paccuntan it 1200 kM TedeHus p. Bumoit Ha
Y4acTKe OT YCThSl A0 HMKHEro Buumoiickoro Bogoxpanunuiua, s 300 km
HkHero teueHus p. Troar u 800 kM p. Mapxa (06a — nputoku p. Bumoit).
s p. Angan Oputo nmpoananmuzupoBano 1100 kM HIDKHETo TeYeHHS yJacT-
Ka oT ciausHusA ¢ JIeHo# no Bmajgenus p. Ydayp, A p. AMIH — OCHOBHOTO
npuToKa p. Angana — Ha npotsbkeHud 500 kM.

B nanHHOM uccnenoBaHuMU BIiepBbIe B 0acCEHOBOM MaciuTabe ObLTH
MOJIYYCHBI OlleHKH nedopmanuii 6eperos. CymmapHo 3a nepuon ¢ 1984 mo
2021 r. Ha y4acTke pedHOH cetn anmuHOM 3600 kM ObUTO pasmbiro 13400
kM” Gepera. Cpe/i BCeX MCCIIEI0OBAHHBIX BOJOTOKOB MAaKCHMANbHAs HHTCH-
CHBHOCTH NiepehopMHUpOBaHMI XapaKTEpHA 3a MCCIIEAYEMBIN MEPHOA VIS P.
Annas Ha yuyactke 300-400 kM oT ycTha, 1.08 xv’/rox Ha 100 kM, nmpu
CpPeJTHEroIoBoM pacxoze Bogbsl B 5000 m’/c; u p. Bumoii Ha yuactke 100-
200 kM ot ycThs, 1.1 kM/rox Ha 100 KM, IIPU CPEJTHET0JIOBOM Pacxojie
Bozbl 1670 M*/c. Kod(hhHIHEHT KOPPESIIHE MEX/Iy CPEIHEr0IOBEIM pac-

© HBanos B.A., Yanos C.P., 2023
" PaGota BEIMONHEHa TMpH (uHAHCOBOH momaepikke PHD Ne 21-17-00181 «MHTerpanbHas
OlleHKa OanaHca HAHOCOB PEYHOU CUCTEMBI . JIeHay
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XOJIOM BOJBI W IUIOIMIAABIO pa3MbiBa OeperoB coctasisieT 0.53, uTo cBHze-
TENBCTBYET O BEAYIIEH POy pa3Mepa peK B BBIPA)KEHHOCTH HHTEHCHBHOCTH
pa3mbiBoB. Koad¢unmeHT Koppensiuu CTaTHCTHYECKH 3HAYUMBIH, MpH
BBIOOpKE B 38 3HaUCHUIA.

Jlanee naHbl XapaKTEePUCTHKH MHTEHCUBHOCTH PYCIIOBBIX e opMariuii
JUISL OTZIENIBHBIX PEYHBIX CHCTEM.

Ha p. Bmitoe otpe3ok ¢ Hanboiee HEYCTOWYMBBIM PYCIIOM PacCIioJio-
JKeH Huxke BrajzeHus p. Mapxa. C 1984 no 2021 r. mnomaau pa3mbiBa Ha
JJAHHOM Y4YacTKe UMENM 3HaueHus B auamnazoHe ot 600 mo 1200 KkM® Ha
100 kM, B TOXe BpeMsl BBILLIE [0 TEYEHUIO JAHHBIM MapaMeTp Ha MOPSAOK
MEHbIIIE U JIEXKUAT B quana3one ot 10 go 200 kv, Huoxe BrajeHus p. TIoHT
Buitroil nMeeT MMpOKYyr0 MONMMY M MacCOBBIE PYCJIOBBIE Pa3BETBJICHUS, a
TaK)Ke Y4aCTKU CBOOOIHOTO MOJEPHPOBAHHUS.

3a 34 roga no manaeiM GSWE p. Mapxa uMeeT cOIOCTaBUMBIE C
HIDKHAM BIUTIOEM CKOPOCTH MHOTONETHEro pasmbia, oT 40 1o 400 kw’,
HECMOTpSl Ha CYIIECTBEHHO MEHBIIME (B HECKOJIBKO pa3) pacxonbl BOABI.
310 MOXeT OBITh CBS3aHO C pa3HBIMU aclleKTaMHU BIUSHUS Buiroiickoro
BOJIOXPAHWIMINA Ha CTOK HAaHOCOB, B3aMMOJEHCTBHE MEXIy COOOH BepTH-
KaJbHBIX W IUIAHOBBIX PYCJIOBHIX nedopmannii. B Hu30Bbsx TioHra ckopo-
cTH 5po3un He mpeBsicwan 100 kM” Ha 100 KM, 4TO MOXKHO OOBACHHTH
MEHBIIEH BOJTHOCTBIO 3TOM peKu, B CpaBHEHNHU ¢ MapXxoH.

Peka Annan umeer conoctaBumsie ¢ Buntoem n Mapxoi 1o cBoeii Be-
JMYUHE CKOPOCTH 3po3uu 6eperoB. OcoOEHHO IUTOMIAAN Pa3MbIBa YBEITUIH-
BAIOTCS HYDKE Causums Anmana 1 AMra — ¢ 190-730 km® 1o 460-1260 xm?
Ha 100 kM. Ha p. Amre 3Ha4eHns 3po3uu OeperoB MPaKTHIECKH PaBHOMEp-
HO paCIpe/e/eHbl 0 JTHHE peku u coctapisor 200-280 km*/rox Ha 100
kM. J{nst p. Anpan cpenHue 3HaYCHUS pa3MbIBOB OeperoB B mepuoz ¢ 1984
mo 2016 cocraBumu 557 kv (15 xm’/rom/100km), ams Amra — 237 kM’
(6 ¥M*/roa/100xM). Hanbosee akTHBHBIME JUTs AJJTaHA SBISIOTCS ITepeKaT-
Hble yuacTKy npu cusuun ¢ JIenoii (19 km?/roa/100 kM), y4acToK CIUsSHUS
¢ Amroii 1257 km” (34 kv’/ro/100KM), MepeKaTHbIi y4acTOK OIH3 CIMSHUS
¢ p. Tommo 728 kM (20 kM*/rom/100kM), 4TO OGYCIOBICHO PYCIOBBIMH
MIPOIIECCAMH B PYCIIOBBIX PA3BETBICHUSX, YBEIIMIEHHEM BOIHOCTH.

CoBOKYIHO 1151 HIDKHETO TeueHus p. Annad ¢ 1984 mo 2021 roz 6sw10
pasmbIto 6127 kM (167 kM*/rox) Geperos, MpH YCThEBOM 3HAUCHHH CPEl-
HEroJI0BOTo pacxoza B 5170 m’/c. Jlns HuKHEro TeyeHus p. Bumoii aHaso-
rUYHbIC TTOKa3aTenn cocTapisior 4106 km” (111 kM*/ro) mpy BTPOE MeHb-
mem pacxozae — 1682 M>/c. DTO CBA3AHO C TE€M, 4YTO B OTJIMUME OT AJjaHa,
Busiroii mouTH Ha BCEM MPOTSHKEHUH HMMEET CBOOOIHO MEaHAPHPYIOIIee
pycino, xoria AjnjiaH UMeeT OOIIMpPHBIC Y9aCTKH BPE3aHHOTO pycia.
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d'Ivoire

BJIUSHUE BEYHOI MEP3JIOTHI HA MOP®OJIOTUIO PYCJIA
KPYIIHBIX PEK: «AMBbI» B PYCJIE PEKH KOJIBIMbBI

VYBenuueHne CTOKa BOABI M HAHOCOB B APKTHKE OKa3bIBaeT 3HAYM-
TENIFHOE BIMSHUE HA COBPEMEHHYIO MOP(OJIOTHIO pyces apKTHIECKUX PeK.
B naHHOM ucCcie0BaHUM MPENOJIAracTcsi pacCCMOTPETh, KAKYH0 POJIb CTOK
JOHHBIX HAaHOCOB MI'PacT B PyCIOBOM Ipolecce HIbkHero tedeHus p. Ko-
neIMa. [l pemieHnst 1aHHOW 3ajaun OBLIM TPOBEAEHBI Pa3HOBPEMEHHBIC
GarnMeTpuueckue cheMkr Ha peke Koapima B 2020-2021 rr., a MMEHHO Ha
20 xM y9acTke OKojo T.im. Yepckwii, a Taroke Ha 10 KM y4acTke Onmm3 ma-
MSTHUKA TIpUpOAbI «JlyBaHHBIN sip». Ilo MaHHBIM 3THX M3MepeHHH ObIIH
HIOCTPOEHBI OaTMMeTpUYecKhe KapThl. JlaHHBIE KapThl OBLIM JIOTOJHEHBI
nHpopMareii 0 BBICOTax OeperoB u penbede OCTPOBOB IMPH MOMOIIH Hu(-
posoit Monenu penbeda Arctic DEM, 4To MO3BOMIIO TIPOU3BOIUTE THAPO-
JMHAMHYECKUE pacyeTsl IIpH 3aToruieHun Oeperos. Tak, Ha 000X ydacTKax
OBUTH BBISBIICHBI 3aMKHYTBIC CIIELU(HUUECKHE PYCIIOBBIE (GOPMBI, «SIMbD», T
0aTIMETpUIECKAEe OTMETKH pyclia AOCTHTAoT 25-27 M, a Takke JaHHBIe op-
MBI pernbeda CONpPSHKEHBI ¢ KPYTHIMU CKJIOHAMU € HAKIIOHOM OT 50° 110 85°.

s yaactka JlyBaHHBIH sip Obuta 0OHAapyKeHa OJHa «sIMay, ee MOpdo-
METpUYECKHE IIPOIIOPLHUH CIEAYIOIHe: NepeyrTyonenne (pasHuLma MeEKIy
(DOHOBBIMHU 3HAYEHUS IITyOUHBI OKOJIO 00BEKTa C MAKCUMAIILHOW TITyOMHOH B
«sAMe») COCTaBiIsAeT 3 MeTpa, IaHoBsle pa3Mepsl 150 x 200 M, naHHBIA 00B-
eKT pacrnoJioxkeH 0113 modouHs y mpaBoro Oepera. s ygactka okosno Yep-
CKOTO TIPEATIONOKHUTENBHO CyIIecTBYeT 5 «sim». IlepBas pacrosnokeHa Ha
W3JTy4YeHHE MAJIOBOJHOTO PyKaBa, €e IMepeyriyolieHne cocTaBisier 13 M, a
pasmep 500 x 250 M, BEITSHYTa 10 X0ay pycia. Bropas sima pacmonoxeHa B
MECTe CIUSHUS IBYX PYKAaBOB, OJMHOYHOTO Pa3BETBJICHHs €€ IMapaMeTpel
1800 x 200 M, 12 M cootBeTcTBeHHO. CepHsi U3 TPEX «SIM» TAKKe PACIONo-
JKEHa Ha CTPEKHE OCHOBHOTO pykaBa p. KomnpiMa, X IiryOnHa JIEXWUT B JTHa-

© MBanos B.A., Habel M., Yanos C.P., Epumos B.A., Cieptowski D., Koffi B., 2023
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naszoHe oT 5 10 15 M, OHM TaKXKe BBITSAHYTHI 10 TEYEHUIO PEKU, IIPU IIUPUHE B
150-300 M, onn umeroT npoTskeHHOCTH 0T 1500 10 3000 M.

[IpoucxokaeHue NaHHBIX «IM» Ha TEKYLIUIl MEpUOA OCTaeTCs He sic-
HBIM, B TOM YHCJI€ U3-3a TOTO, YTO ONFCAaHUE MOJOOHBIX OOBEKTOB MPAKTH-
YECKH TOJHOCTBI0 OTCYTCTBYET B JINTEPATYype, 38 HCKIFOYEHHEM IOX0XKHX
00bekTOB Ha p. AHaabiph [[IkoneHbld 1 ap.] u p. Makkensu [Beltaos et
al.]. Ha maHHBI MOMEHT CYIIECTBYET HECKOJIBKO MPEIIOIOKEHUI O TeHe-
3HCE «SIM», CPEIM KOTOPBIX MOTYT OBITh BBIIEJICHBI KaK Cyry0o THIpoIMHa-
MUYECKHE NPUYMHBI, KaK, HallpUMep, CyXKEHHE MOTOKa BCIIEICTBHE JIEIO-
BBIX IPOIIECCOB, TaK M NPHYUHBI, CBI3aHHBIE C PYCIOBBIMH IIPOIECCAMHU,
cnenn(UIecKue TEeOJOTHYECKHE YCIOBHS WIH KPHOTEHHBIE MPOIECCHI
[[LIxonbHBIHM U Ap.].

Jlnst IpOBEpKU THAPOAMHAMUYECKON THUIIOTE3bI (POPMHUPOBAHMS «SIMY,
WCTIOJB3YA TOJICBBIC JAHHBIC W OaTHMETPUYeCKUEe KapThbl, aBTOpaMu ObLia,
OTKaNMOpOBaHa M BAIMAMpPOBaHa 2D-ruapoarHaMuiecKasl MOJeib C BBICO-
KHUM paspemieHreM 10 1 M B nporpaMmmHoM komiiekce MIKE 21 C, xoto-
pBI TIO3BOJIMJI PACCUHMTATh PACIpEENICHUE CKOPOCTEH ITOTOKA, PacXojbl
BJIEKOMBIX M B3BEIICHHBIX HAHOCOB, a TaKKe pyclioBble nedopmanun. beim
PaccMOTPEeHbI HECKOJBKO CIIEHAPHEB MOJEIMPOBAHUS C HCIOJIH30BAHUEM
peanpHOTO THUApPOrpada M SKCTPEMANBHBIX PACXOIOB BOABI ISl BBIIBICHUS
0COOCHHOCTEW TIOBE/ICHHSI PYCIIOBBIX «SIM», UX 3aHOCHMOCTH, a TaKXKe Me-
XaHU3Ma UX GOPMHUPOBAHHUSI.

M.A. UBanoB, B.A. Psigno, H.C. Ky3sakoBa
Kaszancxuu (Ilpusonsicckuii) pedepanvHulii yHugepcumem

OIIEHKA TUHAMHWKH 3EMJIENIOJIb30BAHUS B BACCEMHE
P. TOBE-YOKPAK MO JIAHHBIM LANDSAT"

CTpyKTypa 3eMenb SBISCTCS OJHUM U3 KIFOUCBHIX (PAKTOPOB, YUUTHI-
BaeMBIX TIPU MOJCITUPOBAHUU DPO3HUOHHBIX IporeccoB. Hacrosiee mcce-
JIOBaHHUE TMPOJOIDKACT CEPUI0 paboT MO OICHKE AMHAMHUKH 3eMJICTIONb30Ba-
HUS B OTICIBHBIX PEeUYHBIX OacceitHax. O0mas miomans Oacceitra p. Tobe-
UYoxkpak coctasisieT 30757 ra. AHanu3 npoBOAWICS AN 4 BPEMEHHBIX Ie-
puozos: 1) «mo3mauit CCCP» — xonen 1980-x rr.; 2) mepuox mocie pacra-

© HBanoB M.A., Panno B.A., Kyzakosa H.C., 2023
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ma CCCP — cepemuna 1990-x rr.; 3) Hagano 2000-x rr.; 4) coBpeMeHHBII
MIEPHOS.

Jlns aHanM3a CTPYKTYpPbI 3eMellb ObUIM HCIOJIb30BaHbI 0e300J1auHbIe
pazHocezonnble cHUMKHLandsat (Collection 2, Level-2 Data Products) 3a
OecCHeXHBIN NIepHo/I U3 OTKPBITOro apxusa [ eonoruyeckoii ciyx6n1 CIIA
(U.S. GeologicalSurvey — USGS). Ucnonb3oBaHue pa3HOCE30HHBIX
CHMMKOB HEOOXOIMUMO JJIsi ydera (EHOJOrMYeCKHUX OcoOeHHOCTeH
pa3IMYHBIX THIIOB 3€MEJENOJIb30BaHUsl / 36MHOIO IOKpOBa (B IEPBYIO
odepellb Pa3InuHBIX THIIOB PACTHUTEIHLHOCTH). JIJIsl TOCTOBEPHOTO OTIMUMS
WCIIOJIB3YyEMBIX NTAXOTHBIX 3€MENb OT 3a0pOILICHHBIX 3apaCTAIONINX TIOJICH U
OT €CTECTBEHHOW TpPAaBSHHUCTON PacTUTENBHOCTH HEOOXOAWMBI JaHHBIE 3a
HECKONIBKO cocemHux JerT (4-5 ner B HameM ciydae). Bcero Opuro
monobpano 20 cammkoB Landsat 5 TM 3a 1984-1987 rr., 15 cHUMKOB
Landsat 5 TM 3a 1994-1997 rr., 21 caumok Landsat 7 ETM+ 3a 1999-2003
rr. u 16 caumkoB Landsat 8 m 9 OLI 3a 2019-2022 rr.. Jns kaxaoro
nepuosia ObUTM COOpaHbl MHOTOKAHANbHBIE H300paKEeHUS (KOMITO3HTHI).
B xomIo3uThl Bouutk oTAeNnbHble KaHanbl (1-5 u 7 xanansl s Landsat 5 u
7; 2-7 xananel ;s Landsat 8 u 9), noctpoennsie uuaekcsl NDVI 1o
KaKJOMY CHMMKY W pacuuTaHsble 110 NDVI cratucruueckue MeTpuky, a
WMEHHO: CpeiHee, CyMMa, MakCHUMYM, MeIHMaHa, CpPEJHEKBaJpaTHYecKoe
OTJIOHEHHE.

[lepBOHAUaANBHO AT KAXKIOTO PACCMaTPUBAEMOT0 Mepro/ia ObUIH TO/-
TOTOBJIEHBI OOydaromye BBIOOPKH JISI PaclO3HABAEMBIX KIIACCOB 3E€METb:
1. Ucnonb3yemble maxoTHele 3emuu; 2. Jlyra; 3. Jleca; 4. Bomoemsr;
5. AHTpormorenHsle 00beKkThl; 6 Bunorpamuukn; 7. CosHeUHBIE 3JEKTPO-
crannuu (hepmbl). DTaTOHHBIE YYaCTKH BEIOMPATIICH MO Pa3HOCE30HHBIM
CHUHTE3WPOBAaHHBIM M300pakeHUs M (kaHamel 5-4-3 mms Landsat 5 u 7,
u 6-5-4 st Landsat 8 u 9). KorTpons mpu Habope 3TaJOHOB OCYIIECTBIISII-
Csl TI0 CHUMKaM BBICOKOTO paspelieHus, npejactaBieHHbiM B Google Earth
i 3-ro u 4-ro mepuoaos, U nmo caumkam Key Hole mns 1-ro mepuopa.
K coxxanenuro, onopHbIX JaHHBIX A nepuoma 1994-1997 rr. HaiineHo He
6but0. CrietyeT OTMETUTH HECKOJIbKO MoMeHTOB. K kiaccy «Jlyray Obinm
OTHECEHBI: 'Mrpo(UTHAs TpPaBsSHKCTasl PACTUTEIHHOCTh B NOHMax peK H
BOJIOEMOB; Me30- U KCepO(UTHBIE TPaBbl HA CKJIOHAX JOJIMH U BOAOpase-
Jax; a TakkKe 3apacTaroume 3abpomenHsle namHu. CoJHEYHBIE 3JIEKTPO-
CTaHIIMH TIOSIBWJIMCH HEIAaBHO W IPHCYTCTBYIOT TOJBKO HAa CHUMKax 3a CO-
BPEMEHHBIH IEPUOLL.

Knaccudukarus nposogmnacsk B Mmoayine EnMAPBox s QGIS anro-
putMoM Random Forest ¢ xomugecTBoM aepesbeB paBHBIM 100. TIpu sToM
80% STaTOHHBIX MUKCENEH MCIOIB30BANIOCh I Kiaccupukarun, a 20% —
JUISL OLICHKH TOYHOCTHU PAacliO3HABAHMUS.
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Ilo pesynpraTaM pacro3HaBaHMsl OBIIM COCTaBJICHBI COOTBETCTBYIO-
e KapThl, PACCUNTAHBI IJIOIMAAN OCHOBHBIX THIIOB 3€MJICIIOIb30BAHUS H
3eMHOT0 TIOKpOBa 3a paccMaTpHBaeMble NEPHOIBI M HMX JOJIH OT OOIIeiH
wiomiaay Gacceitna. Takxke ObUIM OLICHEHBI U3MEHEHHSI, IPONU3OLIEIINE 110
cpaBHeHHIO ¢ nepuonoM noszgHero CCCP (1984-1987 rr.). Ananu3upys mo-
Jy4EHHBIE PE3YJIbTaThl, MO)KHO BBIJIEIIUTH OCHOBHBIE OCOOEHHOCTH B CTPYK-
Type U IMHAMHUKE 3eMejIb Ha paccMaTpuBaeMoi Teppuropuu. JloMHHUpYIO-
HIyIO IUIOIIAb BO BCE PACCMOTPEHHBIE MEPUOABI 3aHUMAIOT NTAXOTHBIE 3EM-
JIM U TyroBas pacTUTENbHOCTh. CyMMapHO Ha uX aoo npuxogurcs 90 % u
6ostee ot obmei muomaan. OnHAKO BEISBICHO 3HAYUTEIFHOE COKPAIICHHIO
MMaxoTHBIX 3eMenb (Ha 43,7%) 3a cueT WX 3a0pachIBaHUS W JabHEHINETO
3apacTaHus TPABSHUCTON PaCTUTEINBHOCTD.

AHanu3 TUHAMHUKH JIPYyTUX THIIOB 3€MJICTIONB30BAHMS M 3€MHOTO IT0-
KpOBa HECKOJIbKO 3aTPYAHUTENEH, BBUIY MX HE3HAUUTEIBHBIX IUIOMIAICH.
B kakoii-To cTeneHyn HabIrofacMble M3MEHEHUS! 00yCIOBJIEHBI MOIPEIIHO-
CTBIO PACMO3HAaBaHUs. DTO XOPOILIO MIPOCIEKUBAETCA HA IIPUMEPE aHTPOIIO-
TeHHBIX O0BEKTOB, T/l HAOMIOJAaeTCS HECYLIECTBEHHOE, HO TEM HE MeHee
HEJIOTUYHOE COKpallleHHe MX IUIOIIAAN BO BTOPOM U TPEThEM paccMaTpH-
BaeMbIX nepuoaax. OJHAaKO MO COCTOSHUIO Ha COBPEMEHHBIH IEepHOJ X
TUIOIIA b BHIPOCIIA TIOYTH BTPOE 110 CPABHEHHUIO C IEPBBIM IIEPHUOIOM.

MOHO BBIAEIHUTH HEKOTOpPBIE XapaKTEpHbIE U OOBSICHUMBIE TEHJICH-
LUK W JUTIS JPYTUX KiaccoB. Ilmomans BUHOTpaJHUKOB B LIEJIOM COKpallia-
eTcs, TIPH 3TOM HAOIIONAETCs CMEHa X MecromojoxeHus. Ilo cHuMKam
MOJKHO YBHUJIETh, YTO BUHOTPAIHUKN HE MPOCTO 3a0pachIBaJINCh, HO U BBHI-
pyOanmch, a B JambHEHIIEM PacHaxWBaINCh WM 3apacTaldl TPaBSHHCTOH
pacTUTENFHOCTh. B mepByio odepenb 3TO CBA3aHO C MX YHHYTOXKEGHHEM B
cootBercTBUH C Yka3oM M.C. 'opbaueBa ot 16 mas 1985 r. «O06 ycunennn
60p60BI ¢ BsTHCTBOMY. [10 odurmansHeIM TaHHBEIM, B KpbiMy ObUTO yHHUY-
TokeHo 70 30% BHHOTPATHBIX TUIAHTAWKA. B coBpeMeHHBIN mepuoa mosi-
BUJIMCh HOBBIC IUIOLIA/M, 3aHSIThIEe BUHOTPaJHUKaMH. [[MHAMUKA TUIOMIAAN
BOJHBIX OOBEKTOB B IEPBYIO OYepelb CBsi3aHa C (YHKIHMOHHPOBAHHUEM
MeXropHOro BOJOXpaHUIHUIIA. Ero cTpouTenscTBO 3aBepIInIoOCh TOIBKO B
1991 1., a Haumnas ¢ 2015 r. HaYaNUCh MPOOJEMBI C €ro 3amOJHCHUEM
BCJIEAICTBHE 3aCyX, YTO MOATBEpxkIaeTcs «JlokiagaMu O COCTOSIHUM OKpY-
xaroiel cpens» 1 qanHbME Mozenn Global Surface Water Explorer.
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Huemumym eeoepagpuu PAH

METO/JHUKA JETAJTBHOM OLIEHKHA BHY TPUBACCEMHOBOM
AKKYMY.JISIHUA HAHOCOB C UCITOJIb30BAHUEM
PAJIMOIE3UEBOI'O METOJIA"

banaHCOBBIA TOAXOA TMPHU HCCICJOBAHUH DPO3UOHHO-AKKYMYIIS-
THUBHBIX MPOIIECCOB B MACIITa0aXx PEYHBIX OACCEHHOB SBISETCS OJHUM W3
0a30BbIX. Majioe KOJMYECTBO WM IMOJHOE OTCYTCTBHE MOHHTOPHHIOBBIX
JIAHHBIX TPUBOJAUT K TOMY, YTO JaHHBIH ITOJXO/1 32a4acTyIO SIBIISETCS €/I1H-
CTBEHHBIM CIIOCOOOM OLIEHUTh 00BEMBI M OMPEACIUTh UCTOYHUKU TOTOKOB
HAHOCOB B PEYHBIX OacceiHax ¢ BBICOKOW aHTPOIOTeHHOH Harpyskoil. [Ipu
reomopdosoruyeckor pazodménnoctu (geomorphic disconnectivity) Oac-
CEeiHOB PaBHUHHBIX PEK JIETAIBHOCTh OLIEHKH OajlaHca HAHOCOB CTAHOBUTCS
3arpyIHUTENbHOM. OTIenbHbIe YacTu OanaHca HAHOCOB MPE/CTABILIIOT CO-
00i1 «Oerble TATHaY», Ybsi OLIEHKA MPOU3BOJUTCS JIM00 HAa OCHOBE (hparMeH-
TapHbIX (DAKTHYECKUX JAHHBIX, JUOO MPOM3BOAWTCS aHAJUTHYECKH HA OC-
HOBe OOOOIIEHHMS OIBITa NMPEIICCTBYIONINX SMIIMPUIECKUX HaOIIONCHUH
WY TI0 OCTATOYHOMY IPHHIIUITY B paMKaX €JHHOr0 OanaHca BelecTBa.

XapakTepHBIMU IPUMEPAMH MOTYT TIOCIYXHUTh aKKYMYJIALUSI HAHOCOB
B 30HaX Mepexo/ia 0T 00pabaThIBAEMBIX CKJIOHOB MEXIypPEUHbIH K 3a/IepHO-
BaHHBIM OOpPTaM CyXHUX OJIMH M JJOJIMH PEK U OT OOPTOB CYXHX JIOJHMH K UX
naumiam. Takke TpeOyer yiydlieHus KauecTBa OLCHKA pa3MepOB aKKyMy-
JISIIIMK BHYTPH CYXHUX, SIBJISIONIMX OJHUM M3 OCHOBHBIX HAKOMHTENIEH HAHO-
COB. 3auacTyl0 OLEHKa WHTEHCUBHOCTH aKKyMYJISALMH OCHOBBIBAETCS Ha
TOYEYHBIX JIJAHHBIX, PEIPE3CHTATUBHOCTh KOTOPBIX MOXKET OBITh IOCTABJICHA
HIOZI BOTIPOC B CHITy BBICOKOH NMPOCTPAHCTBEHHOH HEOJAHOPOAHOCTH IMPOSIB-
JIEHUSL 3PO3UOHHO-AKKYMYJISITUBHBIX IIpOLieCCOB. PelleHue naHHOM Ipo-
OneMbl TpeOyeT pa3pabOTKU M MPUMEHEHHS ONTUMHU3UPOBAHHON KOMILIEKC-
HOMW CXEMBbI IPOBEACHUS MOJIEBBIX HAOMIOCHUH, KOTOpasi C OJIHOW CTOPOHBI
MTO3BOJIUT MOJTy4aTh HEOOXOIMMBIE 00BEMBI IAaHHBIX, a C Ipyrol OyneT Tex-
HUYECKH PEATN3yeMO B YCIOBHIX OIPAHUYECHHOCTH MAaTEPHATIBHBIX pecyp-
COB M BPEMEHHU.

© VBanoB M.M., 2023

" Bomonueno npu $uHancoBoii momaepikke PH® (mpoext 23-77-10045) u mo mmany HUP
(roc3amanue) Hay4YHO-UCCIIEOBATEIBCKOH JJaO0paTOPHH IPO3UH MOYB U PYCIOBBIX HPOLIECCOB
uM. H.U. MakkaBeeBa MI'Y umenu M. B. JlomonocoBa (Ne121051100166-4 — mosneBbie uccie-
JIOBAHHUS).
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JlaTHpOBaHHE OTJIOKEHHH C TOMOIIBIO TEXHOTEHHOro ' CS 3apeKo-
MEHJIOBaIO ce0s1 KaK BBICOKO NMPOAYKTHBHBIH METOA MHTCHCUBHOCTH aKKY-
MYJIAIAU 3a TIEPHUOJ MOCJIC BBITAACHUA PAAUOHYKIMAOB 3a JHEBHYIO IIO-
BECPXHOCTD. Ero OAJHOMOMECHTHOE€ IIOCTYIUICHUC Ha IMOBCPXHOCTH ITOYBLI
MO3BOJISIET TOYHO ONpPENeNaTh TeMIbl akkyMmysamuu ¢ 1986 r. ITpomomxu-
TENIFHOCTD MOCT-YepHOOBIIIbCKOTO MEpHo/ia BO MHOTOM COBIAJAeT C Bpe-
MEHHBIMH paMKaMH OLIEHKH COBPEMEHHOW KIMMaTnieckod Hopmsl (1991—
2020 rr.). CnenoBatenbHO, HaOIIOJa€Mble B TEYEHUE 3TOIO BPEMEHHU TEH-
JCHIMH DPa3BUTHs SPO3MOHHO-aKKyMYJSITHBHBIX IIPOIIECCOB MOIYT pac-
CMAaTpUBaThCSl B KAaueCTBE OTBETa NMPUPOJHOM Cpeibl Ha TpaHC(HOPMAIHIO
kiMaTa. Tem He MeHee, HeOOXOIMMO YUHTHIBATh M CyIIECTBEHHBIC M3Me-
HEHMS IUIOMIAfeH MAllHW M CHUCTEM 3EMIICHONB30BaHUS B OacceiiHax pek
Boctouno-EBponeiickoii paBHHHBIL, 00YCIIOBICHHBIX 3KOHOMUYECKHM KpH-
3ucoM Havana 1990-x rojos.

Ha mpotskxennn nmoct-UYepHoOBUIBCKOTO TIEpHOAa Ha TEPPUTOPUHN EB-
porietickoii TeppuTopuu Poccun ObUT HAKOIIIEH OOTAThIN OTBIT MPOBEACHHS
3PO3UOHHBIX HUCCIIEAOBAHUM C HCIIOJIB30BAaHUEM PAJHOLIE3UEBOTO METOAA, B
TOM YHCJIE B pallOHAX C BBICOKMM YPOBHEM DPAJUOAKTUBHOI'O 3arps3HEHHUS.
C MOMEHT Hauayia HCCIIeIOBAaHUH HEKOTOPHIX M3 HUX YK€ yCIIelo MpoiTH
HECKOJIbKO Jiecstunetuil. [IpoBeaeHue NOBTOPHBIX UCCIEIOBAaHUN HA KIIIO-
YEeBBIX YYacTKaX Pa3JIMYHBIX 3BEHHEB (DIIOBHAIBHOW CETH MO3BOJISIET BBI-
SIBUTh TEHACHIMM Pa3BUTHUS JPO3UOHHO-aKKyMYJSTHBHBIX IPOLECCOB B
MEHSIOIINXCS KIMMAaTHYECKUX YCIOBUAX M TpaHC(OpMAannuy CHCTEMBI 3EM-
JIETIONH30BAHHS.

B ycnoBusSiX WHTEHCHBHOTO DPaAMOAKTUBHOTO 3arps3HEHHS CpPaBHH-
TEJNBHO OOJNBIIOe KOMHIECTBO P00 MOXKET OBITh 00pabOTaHO B CHIy Majo-
TO BPEMEHH HEOOXOOMMOTO sl HaA&KHOTO ONpENeNeHHsS aKTHBHOCTH
¥7Cs. BMecTe ¢ THM BBICOKHE KOHIEHTpamun ' Cs B MOYBE TO3BOJISIOT
MIPUMEHATh KOMIAKTHBIE TaMMa-AEeTEKTOPBl CO CPAaBHUTEIbHO HU3KOW UyB-
CTBHUTEIBHOCTBIO HEMOCPEACTBEHHO B IoJIe. DTO Na€T BO3MOXKHOCTbH BBI-
CTpauBaTh IUIOUIAIHYIO KapTHUHY PacIpeesIeHHs] MOIIHOCTH aKKyMYJIUpO-
BaHHOTO CJIOSI ¥ TTAapajIeTIbHO OIIEHUBATH PEIPE3EHTATHBHOCTh NMEIOLUXCS
TOYEYHBIX pe3yiapTaToB. OJHAKO KOPPEKTHOE NPHMEHEHHE TaKoro poja
9KCIPECC-aHAIN3 MOXKET OBITh OCYIIIECTBICHO TOJIBKO IPH YCIOBUH 3apaHee
ornpenenéHHON (opMBI BEPTUKAIBHOTO PACIPEAEICHUS PAIUOHYKINIOB B
HCCIENYEMON TOJILIE HAHOCOB U B COBOKYIHOCTH C KJIACCMUECKON CXEMOM
0TOOpa MOYBEHHOTO MaTeprana.
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K BOITPOCY O BO3PACTE ATPOI'EHHbBIX BA.JIOB-HAI]AHIEFI
HA BOPTAX MAJIBIX TOJIMH CPEIHEPY CCKOU
BO3BBIIIEHHOCTH (HA IPUMEPE TYJIbCKOM OBJIACTH)"

Pacmamka npuBOJAWMT K aKTUBHU3ALUH IIPOIIECCOB 3PO3HUH Mo4B. OIHUM
13 TIPOSIBIICHUH UX JIESITENEHOCTH SIBIISIETCS] JOPMHUPOBAHHUE aHTPOIIOTEHHBIX
MHKpPO- ¥ HaHO(OPM penbeda C pa3INIHONW UIUTEITHHOCTHIO CYIECTBOBA-
HUsI, KOTOpPBIE, B CBOIO OYEPEb, HAUMHAIOT BIHITH Ha XapakTep NpoTeKa-
HUSI ¥ HMHTCHCHUBHOCTh 3PO3HOHHO-aKKYMYJSITUBHBIX IIPOIECCOB. Maio
U3yYEHHBIMH IO HACTOSILETO BPEMEHH, HECMOTpPS Ha IIUPOKOE pPacIpo-
CTpaHEHHE, SIBJISIOTCS Halalll — cBoeoOpasHbie (POPMBI arpOreHHOr0 MUK-
popenbeda B BUJEC BAJIOB, OKOHTYPUBAIOIIMX HUXKHIOIO I'PAHUILY MAIlHK Ha
cxione. [Tocie MexaHu3auy 3eMieeIbUecKUX padoT POCT Hamanel mpo-
WCXOJMJI BCJIEACTBUE OJHOBPEMEHHOTO BO3JIEHCTBUS ABYX (PaKTOpPOB: Me-
XaHUYECKOTO HaBaJIMBaHUsI MOYBHI IIPU BCHAIIKE ¢ 0OOPOTOM ILIacTa U ak-
KyMYJSILIMM TOCTYTAMOIUX C BBIMIETEkKAIEro CKJIOHA HaHOCOB. OIHAKO B
CaMOM HayaJleé MacCOBOTO 3€MIIEAEIBUYECKOr0 OCBOEHHS, KOTOPOE Ha IOre
coBpemeHHol Tyibckoil obmactu Hadanock He panee cepenunbl XVII B.,
MIPUYMHON UX (HOPMUPOBaHUS OBLIO, BEPOATHEE BCETO, PA3IMYKE B LIEPO-
XOBaTOCTH MOBEPXHOCTH MHAlTHW U HIDKENIKAIINX YYaCTKOB C €CTECTBEH-
HOW TPaBSHUCTOH PaCTUTEIBHOCTHIO, KOTOPOE OOYCIOBIMBAIO AKKyMYJIsi-
LU0 CMBITOTO MaTepHasia BIOJIb JIMHEHHON I'paHMIBI PACHAXaHHOTO U 3a-
JIEPHOBAHHOTO CKJIOHA. Ha MPOTSKEHNM HECKONBKUX CTOJIETHH, BIUIOTH JI0
koHma XIX B., rmy6mHa Bcmamku coctaBmsuia 10-12 cM u mpoBoamiach
npakTHyecku 0e3 obopora macra. [ToaTomy MexaHHueckoe NepeMenieHIe
MOYBEHHON MacChl 3eMIICZIENIbUECKUMHI OPYAUSMH BpAI JIU MOTJO UIpaTh
CYILIECTBEHHYIO POJIb.

@DopMHPOBaHUE U POCT HAMAIM CYIIECTBEHHO U3MEHSET CXeMy Iepe-
MEILEHNs] HAaHOCOB Ha CKJIOHOBOM pacHaxaHHOM BojocOope. B 3aBucumo-
CTH OT pacHOJOXXEHHs HIKHEH TI'paHMIbl MAIIHH OTHOCHTENHHO YKJIOHA
CKJIOHA BaJ Halalld MOXET CIY)XUTh PyOeKOM aKKyMYJISILIUH ITOCTYIIAro-
IIMX C HOJsS MPOAYKTOB APO3UM WM KOHLIEHTPHUPOBATH MOTOK HAHOCOB U
OTBOJHTH €r0 BJOJb II0 YKIOHY, YacTO JaXke 3a mpeaens! Bogocoopa. Kpo-
M€ TOTO, BaJl Halallld caM Mo cebe ABISIETCS aKKyMYJSITUBHBIM TEJIOM, H
00BEMBI IETTOHUPOBAHHOTO 3€Ch MaTepHana HEOOXOIUMO YUUTHIBATE MPH

© HBanosa H.H., ®omuuena /1.B., 2023
" PaGota BhImoniena npu duaaHcoBoil moanepxke PH® (mpoext Ne 22-27-00170)
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0aaHCOBBIX HCCIIEOBaHUAX. Hampumep, B THIMYHOM Al LEHTPAIbHOU
EBpomns! arponannmadte ¢ THICSYETIETHEH HCTOPUEH BO3ICIBIBAHNS HA fOTE
I'epmanuu 3a 150 et B Hanamax ObUIO MEepeoTiIokeHo okono 1,1% ot 00-
niero oobeMa BHyTpHOacceiHoBoi akkymysiiuu [Houben, 2008]. Jetann-
HblE TTOYBEHHO-MOP(]OIOrHYECKUEe HCCIIEIOBAHUS HA OJJHOM U3 MAJIbIX BO-
J0cOopoB B ceBepo-3amanHoil yactn CperHepyccKoil BO3BBILIEHHOCTH MO-
Ka3zald, 4To 00beM MaTepHaja Bajla-Hallalld, HayaBIIero (JOPMUPOBATHCS
30-35 neT Ha3ax B CBSI3M C U3MEHEHUEM KOHTYPOBKH II0JIEH, K HACTOSILEMY
BPEMEHH COCTaBJISIET OKOJIO 2% OT Bcero oobeMa BHYTPHOAcCEHHOBOM ak-
kymymsiiuu [Komosckuit u ap., 2019].

Bpemsi cymiecTBOBaHMS Hamamiy, Kak 3JeMEHTa MUKpopesbeda, omnpe-
JETSIETCS! JUTNTENHbHOCTRIO COXPAHEHNST HEM3MEHHBIMH TpaHuLl yroauid. [Ipu
pacuIMpeHuH TOJIeH Hamalld OKa3bIBAIOTCS BHYTPH NMAXOTHBIX YYacCTKOB,
MIJJAHUPYIOTCSI CEJIbCKOXO3SIIICTBEHHONM TEXHUKON M MEPECTal0T CYIIECTBO-
BaTh KaK IOJOKHUTeNbHBIE GopMbl penbeda. Ha 3ameskHbIX ydacTKax Bajibl
Hamamie COXpaHSAITCS B TEUSHWH IJIMTENHLHOTO BpeMeHH. B 3amamnHoit
EBporie Her npolisiemM ¢ onpejeseHneM UX BO3pacTa, TaK Kak W3MEHEHHs
rpaHul Nojed Kaprorpauyeckud 3aJOKyMeHTHpoBaHbl ¢ Hauana XIX B.
Cnoco6 oroOpakeHusi 00CTaHOBKM Ha oTedecTBeHHBIX kapTax XVIII-XIX
BB. (Tutanbl ['eHepaibHOro MexeBaHus 1 BoeHHO-Tomorpaduyeckas kapra)
HE JaeT BO3MOXHOCTH OMNPEAEIUTh TOUYHOE MECTOIOJIOKEHHE TPAaHUL] yro-
JIUH B TIpeliesiaXx CKJIOHOB 3PO3MOHHBIX (hopMm. Hanmume BasioB «cTapbIx»
Harameil Ha 3aJIepHOBAHHBIX B HACTOsIIEEe BpeMs OOpTax MajbIX IOJIMH B
Tynbckoit obmactm oTMmedanu MHorHe wHcciemoBarenn [Kosmo, 1953;
AnexkcannpoBckuid, 1996 u np.]. Ilo yMoI4aHHIO CUUTAIOCH, YTO «CTapbIe»
Halamy MapKUPYIOT HIKHUE TPAHUIIBI TIOJIEH MpPEeAbIIyIINX 3TarnoB OCBOE-
HUsI, HO BOIIPOC O TOM, KOTJja MMEHHO Ha4ajach M 3aKOHYMJIACh pacHalika
9THX YYaCTKOB, OCTA€TCsI OTKPBITHIM. CyIIECTBYIOT TOJBKO MpEAIOI0Ke-
HUS, ONMHMPAIOIIMECcs] Ha KOCBEHHbIC (DaKThl, YTO MAIIHS «CIYCTHIACh» Ha
6opra gosuH mocie pehopmbl 1861 . DTOT BEIBOJ MOXKHO CEIaTh, HAPH-
Mep, MPH aHaJN3e U3MEHEeHHS CTPYKTyphl yroauii B XIX B. (pe3koe cokpa-
LIeHue Iomaayu Heynooui B nepuoa mexay 1861 u 1870 rr. B Tynbckoit
ryoepuun). Taxxke Bo BpeMs MOJIEBBIX 00cienoBaHni OacceiiHoB pek EBpo-
mretickoir Poccun Ha pyOexe XIX-XX BB. COTpyIHUKAMU dKCIIeAUINN Tw-
JIO OTMEYAJIOCh, YTO KPECThSHE IOBCEMECTHO paclaxMBaroT 00pTa MalbIX
JIOJIMH U OaoK.

AHanu3 CIyTHHKOBBIX CHMMKOB M IUIAHOB BHYTPHXO3SIHCTBEHHOTO
3eMJICYCTPOMCTBA IJIsl OHOTO M3 MaJIbIX BOJOCOOpOB B OacceiiHe p. JIOKHEI
(ITmaBckwuit paiton Tynbpckoi 001acTH) MOKa3all, YTO BEPXHUE YacTH OOPTOB
0aJKy W NPUHMMAOLIEH JOJMHBI PAclaxWBalNCh BIUIOTh A0 CEPEIUHBI
1980-x rr., KOTIa HWKHAA TPaHUIIA TAITHA ObLIa MEepeIBUHYTa Ha JIMHHUIO
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OpoBKHU OaiKy, TA€ U pacnonaraeTcs 10 HaCTOSIIEro BpeMeHU. B mpomecce
JETaabHBIX MCCIEIOBAHUNI MEepepaclpeleleHUsl HAHOCOB B TpeAenax BOAO-
cOopa OBUIO TIPOBEIEHO CPaBHEHHE CKOPOCTH DPO3UH, TOIYUYSHHOU pa3HbI-
MH METOIaMH, B TOM 4Hcie nmouBeHHO-Mopdonorudeckum (IIMM) u mone-
nmupoBanueM [Zhidkin et al., 2023]. Ecnu npuHATH 32 Ha4yajao OCBOCHUS
6oproB Oanku cepeauny 1860-X IT., TO JIUTEIBHOCTD PACITAIIKY ATHX y4a-
CTKOB cOCTaBUT 0KkoJio 120 net. B 3ToM ciyuae pacueTHbIe CpeHET0JOBbIE
MOTEPH TMOYBBI OKA3bIBAIOT XOPOIIYI0 CXOAUMOCTD C pe3yJbTaTaMu, MOIy-
YEHHBIMHU ITyTEM OLEHKH COBPEMEHHON MOIHOCTH MOYBEHHBIX TOPU30HTOB
(IIMM), uro sBNsAETCSA CYIIECTBEHHBIM apryMEHTOM B IIOJIb3y HPEAIONo-
KEHUsI O TOM, YTO pacranika O0pTOB MaJIbIX JOJHMH OblIa CIEICTBUEM Kpe-
CTBSIHCKOH pedopmer 1861 T.

H.E. 3apeuxkas, A.B. [lanun, /I.B. bapanos
Hucmumym zeoepagpuu PAH

BBIYETI'OJICKO-KAMCKHH «I'MAPOY3EJI»
N ®OPMUPOBAHMUE H02KHOI'O PEBEPCUBHOI'O CTOKA
B CPEJTHEM M1 IMO3IHEM HEOILUIEMCTOIIEHE"

Teppuropus Bomopaszaena 6acceitHoB pex Kambl 1 Beruerasl nzydaer-
cs yxe Oonbie 80 set, HaunHas ¢ koHna 1930-x To/10B, KOTJa TaM MpPOBO-
JUJIOCH IIMPOKOMacIITabHOE Te0JIOTHYECKOe H3YUeHHE TEPPUTOPUH, BKIIIO-
Yas TayOoKkoe OypeHue, B CBS3M C NEPBBIM IPOEKTOM HepeOpOCKH CTOKa
CeBEepHBIX pek Ha tor [KpacHoB, 1948]. Ve Torma B obobmarorie padore
KpacHoBa Obl1a mpuBeIeHa PEKOHCTPYKIIUS PEBEPCUBHOTO CTOKA Bhraerypl,
KaK BO BpeMs IOCIJIEIHET0, TaK W BO BPEMS CPeIHEHEOIUICHCTOIIEHOBOTO
oneneHeHN, u (GopmupoBaHus 03¢ép B Brrueroackoit m Bepxue-Kamckoii
BraauHax. [lo3mHee 3TH PEKOHCTPYKIMH TepepadaThIBAINCh W JOMOJNHS-
JIICh MHOTOYHMCIIEHHBIMH HCCIIEIOBATENSIMA 0€3 MOJIydIEeHHUsI HOBBIX I'€0JI0-
THYECKUX JaHHBIX, ¥ KacajlCh TOJBKO IOCIEAHErO JIETHUKOBOTO IIMKIA.
OcHOBHasi KOHIICTIIIMS, Pa3BHBABIIASCS B 3THUX pabOTaxX, «IIPOJABHUIAa
rpaHuny nocneaHero CkaHIMHABCKOIO OJIEICHEHHs JJAJIEKO Ha BOCTOK IO
nonuHaM pex CesepHoit JIBuHbl, Beruernel u Baru. B pesynwrare, npouc-
XOAMIO OJIOKUPOBAHUE CEBEPO-3aIlaJHOTO CTOKA, (POPMHUPOBAHUE TIOATIPY/I-
HBIX 03€p M NepenuB UX depe3 mopor ctoka 135 M uepe3 KenbTMuHCKMHA
cmuuiBeir B OacceitH Kawmbl [Keacos, 1975; Jlapos, [loranenko, 2005;
Lysa et al., 2014; Larsen et al., 2014; Hazapos u ap., 2015 u ap.]. OnHako

© 3apenxas H.E., [Tanun A.B., bapanos /1.B., 2023
Pabora BeinosiHeHa npu GprHaHcoBOM noaaepxkke PH® (mpoext Ne 22-17-00259)
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HCCIIEIOBAaHUAMH TIOCIECIHUX JIET 3Ta KOHIENIMsA ObUla ONpPOBEPTHYTa
[Panin et al., 2020; Zaretskaya et al., 2020; Zaretskaya et al., in press].
B pe3ynbprare yTOYHEHHUS FOT0-BOCTOUHOW I'PaHMIBI MOCIEIHETO OJieACHe-
HHSA U €€ CABUT'Aa K CEBCPO-3amany, a TAaKKe ¢ IMMOMOIIBIO HOBBIX I'€OJIOTUYC-
CKUX U I'€COXPOHOMETPHUUCCKUX HAHHBIX 6])1.]'[0 YCTaHOBJICHO, YTO BO BpPEMs
MaKCHMyMa IOCJIEJAHEr0 OJICJCHEHHs] CEBEPHBIN M CeBepO-3alagHblii CTOK
peK He OJIOKMpOBAJICS, MOANPYAHBIE 03€pa UMENH JOKAIBHOE BHYTPHIO-
JIMHHOE PacnpoCTpaHEHUE M PEBEPCHBHBIN CTOK Ha IOT uepe3 Brrueroncko-
Kamckwuii Boziopasziesn He oCymecTBIsIICS.

Tem He MeHee, HA KOCMUYECKMX CHUMKax XOpPOIIO BHIHBI OEperoBble
JIMHUM CYIIECTBOBABIINX KOTJA-TO NMPHJIEAHUKOBBIX 03Ep, a TAKXKE XOPOIIO
BBIpaKCHHBIE B penbede «OpOoIIeHHbIe» MIMPOKUE JOJUHBI U 03EPHBIE KOT-
JIOBUHBI, YTO MO3BOJISET MPEIIONATaTh CYIIECTBOBAHNE PEBEPCUBHOTO CTO-
Ka BO BpeMs Ooliee NPeBHUX JIEOHUKOBBIX IepHonoB. bypeHue, nmposenéH-
Hoe B KenpTmenckoM crimyuisee B 2017 romy u mocienyromiue aHaIdTHye-
CKHE U T€OXPOHOMETPUYECKHE HCCIIEOBAHMUS ITOMy4EHHOTO KEpHA MOKa3a-
mu, uto B nepuon 170-140 T.1.H. 3Ta TeppuTopus ObLIa 3aHITa 03EPOM
[Panin et al., 2020], cTok KOTOPOTO, MO-BUAUMOMY, OCYILIECTBIISUICS B Oac-
ceifH KaMbl 1 fanee Ha 10T M, BO3MOXHO, SBJISUICA CYLIECTBEHHON COCTaB-
Jstrolel mo3Hexas3apckoi Tpancrpeccuun Kacrms. Ilaneoreorpaduueckue
uccienoBanus, NpoBeA¢HHblE HaMu B Briueroackoit Bmamuue B 2020 u
2022 rojax, moxasajiy CylecTBOBaHHE OOIIMPHOTO MPHIIETHIUKOBOTO BOJIO-
éma, ocaJku KOTOPOTO TPEICTaBICHbl MOIIHBIMU JICHTOUHBIMH TJIHHAMH.
Bonoém opmupoBaiicst Bo BpeMs BBIYErojickoro (MockoBckoro, MUC 6)
OJIEICHEHHS, KOTOpOe OJIOKMPOBAJIO CTOK BBIYernsl Ha ceBepo-3amaji v BbI-
3BIBAJIO PEBEPCUBHBIN CTOK B OacceitH Kambl.

Taxum 06pa3om, HallK NCCIEOBAHHS TIOKA3alId, YTO MEPETOK BOJBI U3
Oacceitna Breraerner B Oacceiin Kambl mociemHuii pa3 mMenl MECTO B Cpe-
HeM HeoruieicTonieHe. Bo Bpemsi mociieqHero (Mmo3aHeHEOIIeHCTOIIEHOTO-
Boro) CKaHIWHABCKOTO OJIEICHEHHS CEBEepO-3amMaJHbIii CTOK HE OJIOKUPO-
BaJics, u Oacceinbl Beruerasl 1 KaMbl He coeTMHSINCE.
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B.B. 3ano3un, A.H. bapmun, Buk. B. 3ano3un
Acmpaxanckuil 2ocyoapcmeennsiil ynusepcumem umenu B.H. Tamuwesa»

IMMPOCTPAHCTBEHHOE PASMEIIEHUE U IIVIOIA/THBIE
TIOKA3ATEJIA TEOCUCTEM CEBEPHOTI'O TOJIPAHOHA
JAHAIIA®TA JEJbTHI BOJIH

®dopmupoBanue JaHmmadTa ACTBTH peKd Bonra HA4aIoch OKOJIO
2,5-3 TeICAY JEeT Ha3al, T.€. C Havaja Cy0aTIaHTHYEeCKOH SIOXH TOJIOICHA,
KOTZla CTaju (OPMHUPOBATHCS COBpeMeHHBIC TaHamadTh B Oacceiine Kac-
Us, a, CJIeJIOBAaTENIbHO, M COBPEMEHHBIC U ONM3KHE K HUM ITapaMeTpOB BO/I-
HOro GamaHca. J[o 3TOro 31ech yke oTMedascs penbed O03pOBCKUX OYrpoB
[Peraaros, 1997]. Brigensemslii B HacToAIIee BpeMsi CEBEPHBIN HOIpaiioH
nanamadra AenbThl Boaru B reoMopQosiornueckoM OTHOIICHUH SIBISIETCS
nepexoaHbIM 0T Bosro-AxtyouHckol moimsel k aenste Bosru. Ero ¢op-
MHpPOBaHHE CBSI3aHO C Mpeodianarouieldl posiblo OOKOBO MUTpaluK pyceln
BOJIOTOKOB M pasznuBOB MoJbIx BoJ [Huxonaes, 1962]. 3xaech MOIHOCTBIO
OTCYTCTBYIOT ypouHIa 09pOBCKUX OyrpoB, KOTOPbIE OBUTH Pa3MBITHI MOIII-
HBIMHU JIPEBHUMH BOAOTOKaMHU. HeT 31ech U reocucTeM MOPCKOTO T'eHe3nca
— KYJITyYHOpPaBHHHHBIC YPOUHWINA WM YpOYHINa, cHopMHUpOBaBIIHECS Ha
OCHOBE MOPCKUX OCTPOBOB.

B mopdonornyeckoil CTpyKType CEBEpHOTO MOApaioHa JaHmmadTa
nenbTel Bonru mpeobiamaet rpynma pycioBEIX YPOUHII, CHOPMIPOBAHHBIX
MHOTOYHCIICHHBIMH BOAOTOKaMH. (DIIOBHABHBIN T€HE3UC PacIpOCTpPaHEH-
HBIX TEOCHCTEM MOITBEPKIACTCA IJUTOJOTHICCKAMH OCOOCHHOCTSIMH H
KOH(Urypanued — JUIMHA YPOUHWI YacTO IMPEBBIIACT HMIMPHHY. XapakTep
MTOBEPXHOCTH JAHHBIX TPHPOTHBIX KOMIUIEKCOB MEHSETCA OT IUIOCKOTO U
MTOJIOTOBOTHYTOTO IO TPUBUCTOrO. B mocieqHeM cirydae B XOZI€ CMEICHHS
KPYIHBIX pycesl HPOUCXOIHI0 (OPMHPOBAHHE BBITSAHYTHIX BaloOOPa3HBIX
HOBBIIIEHUH — TPUB BBICOTOH 10 1,5-2 M NpH IIUpPHUHE 10 HECKOJIBKUX Jie-
CATKOB MeTpoB. bosiee Menkre BOJOTOKH, YaCTO MUTPUPYIOIINE, IIPUIaBaIN
MTOBEPXHOCTU MEJIKOTPUBUCTHIN XapakTep. MelKOTpHUBUCTHINA pelibed) 4acTo

© 3ano3un B.B., bapmun A.H., 3ano3un Buk. B., 2023

" BBLITOJIHEHO 110 mwiany HUP ActpaxaHckoro rocynapcTBeHHoro ynusepcurera um. B.H. Ta-
THUIEBA B PaMKaX MPOEKTOB «AHAJIM3 T€OAMHAMHYECKUX U TeoMOpP(POIOrHYecKuX npeodpaso-
Banuii IIpukacnuiickoil HU3MEHHOCTH PaJHOJIOKAMOHHBIMH METOJAMU HAa3€MHOTO U KOCMH-
YeCKOro THIa (Ha mpuMepe AenbTsl Bonrn)» u «I[IpoexTupoBaHue 2IEKTPOHHOTO PETIO3UTOPHUS
0 reocucreMax JeNnbThl Bonru» u BHYTpHBY30BCKHX HccnenoBanuii (2022 r.) no Crparteruye-
ckoMy 1poekTy Ne4 «IloBbllieHHE YPOBHS 9KOJOTMYECKOH 0€30MacHOCTH M COXPAaHEHHE MpH-
poanbix cucreM peruoHa» O®I'BOY BO «AI'Y um. B.H. TarumeBa» B pamkax INpoekra
«[TPUOPUTET 2030» — [IporpamMmsbl pa3BUTUS ACTPaxaHCKOIr0 roCyAapCTBEHHOIO YHUBEPCH-
tera 10 2030 rozga.
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BO3HHMKAI TAaKKE B XOJ€ 3aMOIHEHHS IOJOWHBIMH OTIOKCHHUSMH BBICHI-
XaIOUIMX PYyCEd, PYCIOBBIX M PYCJIOBO-WIBMEHHBIX BIAJWH, MOHWKECHUH
MCXKY BBIIICAIINUMHA M3 30HBI ):[eﬁCTBPI)I PYCIOBLBIX IMOTOKOB PCYHBIX KOC,
ocepenkoB ¥ T.1I. [lonoxeHne paccMaTpUBaeMbIX YpPOYHI OTHOCHUTEIBHO
MEKEHHOT'O YPOBHS BOJbl B BOJIOTOKAX TO3BOJISIET B OOJIBIIMHCTBE CIIy4aeB
pa3zenuTh UX Ha TPHU YPOBHS: HU3KHH, CPEIHUI M BBICOKHMH, YTO CKa3bIBa-
€TCsI Ha BHEITHEM 00JuKe (hopMUpPYIOLIUXCs TeocucTeM. [nommaaaeie moka-
3aTeny NPUPOAHBIX TepputopuanbHbix kommekcos (IITK) panra ypouwnie
CEeBEpHOro mozpaiioHa nanamadra nensTel Boaru npeacrasineHsl B Ta0IH-
ne 1.
Ta6muua 1. [Tnomanu IITK ypouwny
CEBEPHOTO MoJipaiioHa aHamadTa 1eabTel Boaru

Haumenosanwue rpynmnst [ITK IInomanp, KM
1 |PycnoBble ypouuIa CpeJHEro ypoBHsl, 10JIOTOBOJIHUCTBIE 106,6
2 |PycnoBele ypouHIia BHICOKOTO YPOBHSI, TIOJIOTOBOJIHUCTHIE 31,77
3 |PycnoBele ypouuIa HU3KOTO YPOBHS, OJIOTOBOJHUCTBIE 78,88
4 |PycnoBble ypouHIla CpeIHEro ypoBHs, TPUBUCThIE 43,10
5  |PycnoBsle ypouullia HU3KOTO yPOBHSI, TPUBUCTBIE 30,12
6  |PycnoBble ypouuIla BEICOKOTO YPOBHSI, TPUBHCTBIE 39,21
7  |PycnoBele ypouHIla BHICOKOTO YPOBHS, IIJIOCKHE 1,01
8 |PycnoBble ypouniia cpeTHero ypoBHs, IJIOCKHE 7,47
9  |PycnoBble ypouHIlla HU3KOTO YPOBHS, INIOCKUE 102,783
10 |MenKorpuBHCTBIE PYCIIOBBIE YPOUHIIA HU3KOTO YPOBHS 124,312
11 |MenkorpuBUCTBIE PYCIIOBBIE YPOUHILA CPETHETO YPOBHS 65,709
12 |MenKorpuBUCTHIC PYCIIOBBIC YPOUHMIIA BHICOKOTO YPOBHS 42,42
13 |PycioBble ypouullla HU3KOTO YPOBHSI, TIOJIOTOBOTHYThIE 46,721
14  |TIpupycioBbie Baibl 2
WUTOI'O no IITK 722,105

B mopdororudeckoil CTpyKType CeBepHOro mojpaiiona nanmmadra
JenbThl peku Bousra mpeo6iiafaloT pyciioBble MOJIOTOBOJIHUCTBIE U MEJKO-
TPUBHCTHIC YPOUHINA, CyMMapHas IUIOMIafb KOTOPBIX COCTaBISIET Ooiee
60 % ot Bceit wromann perunora. Cpeau MOJOTOBOJHUCTHIX HAHOOJBIIHE
IUIOLIa¥ 3aHUMAIOT YPOUMIIA CPEJHEr0 YPOBHS, a MEJIKOIPHBUCTBIX —
Huskoro. Ilo 15 % ot miomanu ceBepHOro mojapaioHa 3aHUMAaOT IPUBU-
CTBIE U IJIOCKUE PYCJIOBBIE ypouHIla. B rpyrmne rpuBHCTBHIX ypOUHIL ITPE00-
JIaJIAl0T TEOCUCTEMBI CPEJHEr0 YPOBHS, B INIOCKUX — HU3KOro. OcTaibHy0
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4acTb CEBEPHOM AEIbTHI 3aHMMAIOT IOJIOTOBOTHYTBIE PYCIOBBIE ypOYHINA
HU3KOTO YPOBHS M IPUPYCIIOBBIE BaJIbL.

OcOOCHHOCTH TPOCTPAHCTBEHHOI'O Pa3MEILCHHUSA I'€OCUCTEM CEBEPHOIO
noszaﬁOHa HaH}ILHa(I)Ta JCJIBThHI OBLIM BLIABJIEHBI B X0J€ aHalim3a COOTBCTCT-
BYIOILIEH KapTOcXeMbl. PyCiioBble I'PUBUCTBIE ypOUMIA B OCHOBHOM pacIioiio-
JKEHBI BIOJb pyciaa Boiaru u Apyrux KpymHBIX BOAOTOKOB. MeEJIKOIpHBUCTBIE
YPOUHIIIAa BBICOKOTO U CPEIHETO YPOBHS B OCHOBHOM C(HOPMHUPOBAIUCH B FOXK-
HOU TIOJIOBHHE TNOJpaiiOoHa, HU3KOTO OTMEYArOTCsl MO BCEH €ro TEPPUTOPHH.
[Inockue pycnoBble ypouuina COCPEAOTOUEHBI B FOXKHONW 4aCTH PETHOHA, MOJIO-
TOBOJIHMCTBIE — B CEBEpHOM. B menom ais ceBepHOTro mojpaiiona nanamagra
JICIIBTHI XapaKTEPHO Xa0TUYHOE Pa3MELLEHHE OCHOBHBIX I'PYIII FEOCUCTEM PaH-
ra YpOUMIIE, YTO CBUIETENBCTBYET O CIOKHOM Tporuecce (OpMUPOBAHHS €TI0
MOP(]OIOTHIECKON CTPYKTYPBL

B.K. Kanw:xublii
Aomunucmpayus «Kameoonymo»

PEJIJAKCAIIUOHHBIE U3BMEHEHMSI PYCJOBOI'O PEXKUMA
30HBI BBIKJIMHUBAHUS O/IIIOPA
KAMCKOI'O BOTOXPAHUJIUILA

B my6mukarnun [Kamroxxasiit, 1998] ObIM yTOYHEHBI TpaHUIBI 30HBI
BBIKJIMHHMBaHUS moAropa KaMckoro BoJoOXpaHWIMINA M €€ OCHOBHBIX ydYa-
CTKOB M IIPOaHAJIM3UPOBAaHBI OCOOEHHOCTH €€ PYCJIOBOTO peXHuMma: TpaHc-
Tp€CCrBHAsA U PErpeCCMBHAA aKKyMYJIALINWA HAHOCOB; YBECJIMYCHHUEC aMIIIUTY-
Jibl TIIyOWH; YBEJIMUYEHHE pa3MepoOB PYCIOBbIX (OPM; yBEIMYCHUE UCKPUB-
JIEHUH pycCIla; pa3MblB BTOPOCTEIIEHHBIX PYKaBOB; YMEHBIICHUE YCTOWYUBO-
cTH pycia. beuio mokasaHo, 4yTo mocie npekpanieHus ¢ 1994 r. nHoyriayou-
TENBHBIX W BBIIPABUTEIBHBIX PabOT, CIOCOOCTBOBABIIMX CTAOMIM3ALUH
pycna, o Mepe ero pejakcaliy HarpaBJIeHHOCTb U CKOPOCTh M3MEHEHUS
PYCIIOBOTO pEeXHMa 3aMETHO BO3PACTaIOT.

Hanbonee mHTEpECHBIM U1 HAYYHBIX M NPAKTHYECKUX IEJIeH sBIsieTcs
BEPXHHI y4acTOK 30HBI BHIKJIMHUBAHKS MOATIOPA MPOTHKEHHOCTHIO 72 KM OT
Boposckoit Bomoxku 10 46 kM p. BuIepsl, cOOTBETCTBYIOMIMI AUATIA30HY
HAIOJIHEHHS! BBIIIE OTMETKH MHHHMMAJIBHOTO HABHTALIOHHOTO YPOBHS BOJIO-
xparmnmia 106,0 m.

JlOTIOTHUTENBEHBIM aHAJIM30M W3MEHEHUS MOJI0KSHUSI KPUBOH cBOOO-
HOM moBepxHOCTH BobI Tpu oTMeTke HITY 108,5 M 1 MeXEHHBIX YPOBHAX

© Kamoxnsrit B.K., 2023
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Ha p. Bumepe 65110 00HapYKEHO, YTO BCIEACTBHE 00pa30BaHUs «Tela 3au-
neHus» Ha 16-42 KM OT yCThsl BEPXHSS IPAaHUIIA 30HBI BRIKIIMHUBAHUS 1O/~
nopa nojHsuach Ha 4-5 kM 10 46 KM Ipu BepXHel IpaHHIle BOIOXPaHUIH-
I1a, HaxoJsIencss Ha 26 KM OT YCThs. AHAJIN3 MaTepHaJIOB COBPEMEHHBIX
PYCIOBBIX CbEMOK U CIYTHUKOBBIX CHUMKOB 06Hapy>1<1/m TCHACHIHNIO YCKO-
peHus pa3MbIBa MOHMEHHBIX M TOOOYHEBBIX IPOTOK C 00pa30BaHUEM HOBBIX
OCTPOBOB.

Ha ciytHukoBoMm cHumke 1985 r. cnpsmisitomasi Penukopckyro uziy-
yuHy nporoka (34-40 xm p. Bumiepsl), TouTH He HpoCieXuBaIach. Poct
71eBOOEpEXHBIX MMOOOYHEH MepeKaToB, PACIIOJIOKEHHBIX B BEPXHEM M HIX-
HEM KpBUIbSX W3JIYYHHBI, OTPAaHUYMBAJICS €KETOJHBIM THOYTIyOJICeHHEM
(puc. 1). Ilpexpamenne ¢ 1994 1. MHOYTITyOWTENBHBIX PAabOT IMPHBEIO
K OBICTPOMY pPOCTY BEpPXHETO JIEBOOEPEKHOTO MOOOYHS, OTKIOHEHHIO -
HAMHUYECKOW OCH IMOTOKAa K BEpXHEeH 4acTh (hOPMHUPYIOLIEHCS CIPSIMIISIO-
mel IMPOTOKM U €€ MHTEHCUBHOMY DPa3BUTHIO. Ha CIyTHMKOBOM CHUMKE
2020 r. (puc. 1) mobodeHs MPaKTUIECKN MEPEKPHIBACT CTapoe pPycio, IIu-
puHa npoTokH yBeiauumiack a0 100 M mpu MexeHHOU TiayOuHe 1o 4 M, a
BBIHOC M3 MPOTOKHU NMPOIYKTOB pa3MbIBa YACTUYHO MEPEKPHUI CYA0BOH X0
Ha HmkHepeankopckoM mepekare, YMEHBIIMB HIMPHHY MEXEHHOTo pycia
ot 130 no 40 m. C HaBuranuu 2018 r. pa3BUTHE U3Ty4YHUHBI HOTHOCTBIO Mpe-
Kpartuiock. bosee Toro, orMeyaeTcst Ha4ajuo pa3BUTHS JIEBOOEPEKHON MOK-
MEHHOM ITPOTOKH C BEIHOCOM ITPO/IYKTOB pa3MbIBa B paiioH BEpIIMHEI H3ITy-
YHHBI.

DA e moBepe i CROTo

Puc. 1. Penukopckast nzinyunsa 2020 rog

CormocTaBiieHre MaTepPHAIOB JIOIMAHCKHUX KapT m3manus 1954 u 2018 rr.
Ha ydactke p. Kama ot ycres Bumeps! 1o o. Tronekunckuil (puc. 2) noka-
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3BIBACT NMPAKTHYECKH BECh CHEKTP M3MEHEHHH PYCIIOBOTO PEXHMa IOCTE
co3nanus KaMckoro BogoxpaHHIHIIA.

ITocne noBeimieHus ¢ 1956 . 6a3uca 3po3uu (HAMOJHCHHUE BOIOXpa-
Huima a0 BpemenHoit otmetku HITY 108,0 M) u npexparmienus ¢ 1994 r.
JHOYTJYOUTENbHBIX PaboT UIsl MOJICPXKAaHUS TapaHTHPOBAHHOW Uil y4a-
CTKa MIyOMHBI cy10BOro xoaa 280 ¢cM MPpOU30LLIH KPYITHBIE TepeopMHUpO-
BaHMA pycina p. Kama. Ha ycteeBoM yuactke p. Buieps! nponsonuio 3ako-
HOMEpHOE BpE3aHUE pyClla C OTTOPKEHUEM JIEBOOEPEKHOTO IMOOOYHS U
MIPUYJICHEHUEM €T0 OCTaBILEHCS YacTH K CTPEJIKE y37a CIMsHUA pek. YacTb
MIPOIYKTOB pa3MbiBa chopMupoBaia Ha Kame HEMOCpeACTBEHHO HIDKe
yCThsl Buiepsl KpymHbIi J1eBOOEpEKHBIH TOO0YCHb, KOTOPBI B COBOKYTI-
HOCTH C M3MEHEHHEM HAaIpaBJICHUS TEUCHHs BUIEphl TpWBEN K Pa3MBIBY
paBoOEPEKHON YacTH pyclla 3a WCKIIOUEHHEM HIDKHEH dacTu mpaBoOe-
PEXHOTO TOOO0YHA, 3aKPEIUICHHOW KAaINTaJIbHBIMH BBIIPABUTENBLHBIMU CO-
opyxkeHuAMH. OcCTaBIIasiCsl 9acTh MPaBOOEPEKHOTO MOOOYHS Hayajia Co-
€IMHATHCS C PACIIOTIOKESHHBIM B CPEIHEN YaCTH PyCiia KPYITHBIM OCEPEIKOM
W TIepeKpbLIa CYJ0BOU XOJl, KOTOPBIN ObUT BBIHYKIEHHO MIEPEHECEH M0 Npa-
BUIIy «BOCBMEpKH». B COOTBETCTBHMY C MOBBIILICHHEM 0a3nca 3po3uu pycia
YKPYITHEHHBIH OCEpeIOK MPOI0JIKaJl YBEJINIUBATh CBOM pa3Mephl U MocTe-
TICHHO NpeBpaTHiIcs B ocTpoB COJOMUHCKHH.

4
i
f

Puc. 2. Yuacrok p. Kama ot yerbst Bumiepst 10 0. TIOMBKHHCKHIA
IIpu nepeHoce cy10BOro xoza B paiioHe 0. THOJIbKUHCKOTO MPEANIOYTEHUE

OBUIO OTHAaHO OoJiee TITyOOKOMY pPYKaBY, PACIIONIOKCHHOMY BIONb BEIYIIIETO
mpaBoro oepera. OHAKO HOBBIH MOTIEPEYHBIN CYIOBON X0 OKa3aJICsl HEYCTOM-
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YUBBIM ¥ TIOJBEPKEHHBIM 3aHOCHMOCTH HAHOCAMM, OTKIIAIBIBAIOIINMUCS B
yXBOCTbEe pacTtymiero octpoBa ComomuHckuid. M3MeHeHue mocne mepeHoca
CYZI0BOTO CKOPOCTHOTO IIOJISI IOTOKA C HAIIPABJICHUEM €r0 10 COXPaHUBILIEHCS
BepXHEH TTyOOKOBOIHOM YacTH JIEBOOCPEKHOM MPOTOKU B CPEIHIOI YacCTh O.
THOBKMHCKOTO TPUBENIO K Pa3MBIBY U Pa3AENeHUIO OCTPOBa Ha 2 9acTu. BHOBB
00pazoBaBIIasicsl MPOTOKA Hayala aKTHBHO Pa3BHBATBCS TIOCIIE MPEKPAILCHUS
nHOyryOnenus Ha HwknaeconomuHckoM mepekate u B Hauranuo 2020 1. B
Hee ObUT IEpPEHECEeH CyI0BOH XOI.

C 2020 T. 9aCTHYHO BOCCTaHOBJICHBI FAPAHTHPOBAHHbIC TA0APUTHI CYI0-
BOTO Xoja A0 npuctanu TronpkuHO. Ha BhInepacnonoxeHHoM ydacTke Kambl
CYAOXOACTBO BO3MOXHO TOJIKO B HMOJHOBOJHBINA MEPHOJ CEBEPHOrO 3aBO3a.
IpasurenscTBoM Ilepmckoro kpast HEOJHOKPATHO CTABHIICS BOIIPOC O BOCCTa-
HOBJICHHHN PETYJIIPHOTO CyJOXOACTBA Ha ydacTke TrompkuHO-BoHmIOT, HO 3TO0
TpebyeT OONbINX 00BEMOB IOTIOIHUTENBHOTO (PMHAHCUPOBAHMS Ha BBIIIOJIHE-
HHE JHOYIJTyOUTENIBHBIX U BBIIPABUTENBHBIX paboT. B ycnoBusx nponomkato-
uierocst aedunyra GUHAHCUPOBAHUS MYTEBBIX paboT U3 (eepaibHOro Oroj-
JKeTa 3TO IOKA HEepeabHO.

PenaxcannoHHble H3MEHEHHS pycia Ha yyacTKe YCThe p. Bumepsr — c.
TrOMBKUHO MTPONOIDKAIOTCS, U TIPH OTCYTCTBHUHU JTHOYTIIyOJieHHs1 B Onvokaii-
M€ rojbl MOXHO OXHJaTh coeauHeHus o-Bo ConomuHCkoro u Bepx.
TrOMBKMHCKOTO, HEXKEIATEILHOTO Pa3BUTHS JICBOOEPEKHOW BOJIOXKKH 32 O.
TronpkuHCKHI. 3TO TpeOyeT NMPOJOIKEHUs] HAYYHBIX M MPAKTHYECKUX HC-
CJICZIOBAaHUM JUI TPOTHO3MPOBAHMSA H3MECHEHHH PYCIOBBIX MPOLECCOB H
CBOEBPEMEHHOTO IIPUHSATHUS PEIICHUH B CITydasX HEOOXOANMOCTH cTaOMIH-
3aIUH pycia.
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C.H. KoBaues
Mocxkosckuii 2ocyoapcmeennbiil yrugepcumem um. M.B. Jlomonocosa

MMPOBJIEMbBI PEKPEAIIMOHHOT' O UCITIOJIb30BAHUA
OBPA/KHO-BAJIOYHBIX CUCTEM B I'OPOJAE
(HA MPUMEPE BPSIHCKUX CYJKOB B r. BPSIHCKE)®

K 3emisM pexkpeanlMOHHOTO Ha3HAYEHHs OTHOCSTCSA 3€MJIH, NpexHa-
3HAYEHHbIC U MCIOJIb3YyeMbIe JJIsl OpraHU3aluK OTbIXa, TypU3Ma, (PU3KYIIb-
TYpPHO-03IOPOBUTEIILHON U CIIOPTUBHOW JEATENBHOCTH TpaxkaaH. Ho mpu
9TOM U3 NEePeyHs BhINAJAI0T MHOTOUUCIIEHHBIE TOPOACKHE MapKH, Jeconap-
KM ¥ 0c000 OXpaHseMble IPUPOIHBIE KOMIUIEKCHI.

I'maBHast mpobieMa CO3MaHUs M UCTIOIB30BAHUS PEKPEAIMOHHBIX 30H —
3TO TO, YTO YACTO OHM CO3JAIOTCSl HA TEPPUTOPUSIX HEMPUIOJIHBIX K UCIIOJIb-
30BaHUIO B HH(pACTPYKType. 3eJeHbIC HACAXK/ICHHUS PEKPEAIMOHHBIX 30HEI
OYHUINAIOT BO3AYX TOpPOAa OT MBUIM M Ta30B, BEIOPACHIBAEMBIX aBTOTpPAHC-
MOPTOM U NPOMBIIUIEHHBIMU HpeanpusaTusmMu. IloMmumo storo, gaxe He-
0oJpIITIie MAaCCHUBHI JICCOHACAKICHHUH CITy’KaT IMPUCTAHUIIEM Ui )KHBOTHO-
IO MHMpa U HE TOJBKO Ul NITULl U MEJIKUX MIIEKOIIMTAIOUINX, HO U B 3aBUCHU-
MOCTH OT IUIOIIAIH ¥ Ui KPYHHBIX KUBOTHBIX. COCTOSHHE M HCIIONb30Ba-
HHE PEKPEALMOHHBIX 30H B Pa3HBIX 'OPOAAX PA3IMYHO U B OCHOBHOM OIIpe-
JICNIACTCS. HE CTOJIbKO MX (PYHKIHCH, CKOJIBKO aIMHHUCTPATHBHO-XO3SIHCT-
BEHHBIM TIOXOJIOM TOPOJCKHX BiacTeil. YacTo HaOrOMaeTCs mepeKpanBa-
HHUE TPAaHUI] PEKPEallMOHHbBIX 30H, YTO NMPHUBOAUT K YMEHBIICHUIO HX IUIO-
AU,

JpeBHuii ropon BpsHCK He Beernma ObUT TAKMM O3€JICHCHHBIM KakK ceid-
yac. B HacTosmiee BpeMst 10 J10J1e 3eTEHBIX HACAXKICHUH B 001l TUIONIaan
ropoackoi Tepputopun bpsHck 3anumaet 69 Mecto U3 83 ropo10B UEHTPOB
cyonextoB Poccuiickoit @eneparun. J10m1st 3eNIeHBIX HACAKICHUN OT 00mIei
ropozackoit momann Beero 10,4%. B ropome HacumthiBaeTcs 12 mapkoB U
CKBepoB 00mIel Tromanpio 51 ra, a coCTOSIIMX Ha TOCYAapCTBEHHOM Kaja-
CTPOBOM ydYeTe JIECOB, YpouHIl U Oaiok oOmieit miommanso 6osee 1,2 TrIC.
ra. 13 Hux Ha Ganku bpsHckue cyaku npuxoautest 197,75 ra, uro cocras-
nset 16,5% ot 001l mIomaim.

OBpaxkHo-0anouHble cucteMbl CyAKH — OCHOBHBIC 3€JICHbIE JOMHUHAH-
Thl Ha UCTOPHUYECKON TEPPUTOPHM ropoia. 3HAYUTEIbHas JOJS €ro ILeH-
TpaJbHON YacTH pacriojlaractcsi B rpezeiax Bojgocoopos Oanok Bepxuue u
Hwxane Cynaxu u mpencraBisieT co00H yHUKAIBHBIM Uit LIEHTPaJbHOM

© Kosanes C.H., 2023
" Bemonueno no many HUAP (I'3) HaydHO-HCCIE0BaTETbCKOI Ta6OPATOPUH PO3HH TIOUB U
pycnoBeix npoueccoB uM. H.M. Makkaseesa MI'Y umenu M.B. JlomonocoBa
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Poccun npuponHo-apXUTEKTYpHBIN KOMIUIEKC. bankaM ropona npuaas cra-
TyC MaMATHHKA MPUPOJBI 00NacTHOro 3HaueHus. HecMoTpsi Ha coBpeMeH-
HYIO PETYJISPHYIO IUIAaHUPOBKY, OajKM ONpPEACIHIM XapaKTep 3acTpPOMKH
LEHTPAJIbHOW 4acTU IOpoja, pas3leiuB €€ Ha HECKOJIBKO, IIOYTH M30JIUPO-
BaHHBIX JPYT OT Apyra, y4acTKoB. IIpakTHdecky BeCh CTapUHHBIN M KyJb-
TYpHBII LIEHTP ropojia, COBPEMEHHBIE TOCYJapCTBEHHbIE YUPEKACHUS pac-
T10JI0KEHBI HEMIOCPE/ICTBEHHO B IIpeZieiax BOI0cOOPOB OajIoK.

[poTsokeHHOCTH OaJIOK cocTaBisieT 2,5-3,0 KM, MIMpUHA B yYCTHEBOM
gacta — 500-600 M, makcuManbpHas rryonHa — 10 60 m. Camu o cebe oB-
paxxHo-Oanounbsle cucrembl Bepxuux m Hmxanx CyakoB mnpencTaBiser
co00i1 CIOXHBIN, U B ONpEJeNeHHOH Mepe OMAcHBIHA Ul Tropojia MpUpOJ-
HBIIA 00BEKT.

Ha 6oprax o6enx 6anok, HECMOTpPsI Ha TOIBITKA OTPaHUYUTH PAa3BUTHE
9PO3HOHHBIX U CKIOHOBBIX IIPOLIECCOB, OHU HE TOJBKO HE 3aTyXaioT, HO B
HEKOTOPBIX MECTax HA000pOT aKTHUBH3UPYIOTCA. K ycuileHHI0 3p0O3HOHHOTO
mpolecca B 4epTe ropoja HEpeAKO MPUBOJAUT UTHOPHPOBAHHE OCOOEHHO-
cTell peibeda, YTO COBEPUICHHO HEJOMYCTHMO Ul ropojia ¢ IepenajiamMu
BBICOT 0 60 M, KakMe UMEIOTCA Ha TePPUTOpUU T. bpsiHCKa. 3HAUUTEIBHO
Ooduiblllee BIIMSIHME, YeM BO3BElICHHE OOJIBIIMX JIOMOB, Ha ITPOLIECC JIMHEH-
HOM 3pO3WH Ha CKJIIOHAX 0aJIOK OKa3bIBAET CTPOUTEIHCTBO JIMUHBIX Tapaxe.
Bo-nepBrIX, OHM HAXOAATCS HAa TEPPUTOPUU OXPAHAEMOU MPUPOIHOHN Tep-
PHUTOpHH, ¥, BO-BTOPBIX, PACIOJIAraloTCsl HE TOJBKO Ha Ooprax Oajku, HO W
BCTPAMBAIOTCS B MX OOPTaX MM B €CTECTBECHHBIX S)PO3HOHHBIX TTOHIKEHHUSIX.

Hpyras npobnema bpsacknx CynxoB — madHble yYacTKH B BEpIIMHAX
6axok. Camu 1o cebe caloBbIe YIACTKH, pacroiararmuecs BOIN3H OpOBKH
CKJIOHOB M Ha CaMHX CKJIOHaX 0aJloK, UTPal0T HEKOTOPYIO NMPOTHBOIPO3H-
OHHYIO pOJIb — Oaroziapsi UM 3HA4YNTEIbHAS YacCTh BOJBI PACIBUIACTCS HIIH
3anepkuBaeTcs. Ho HeCMOTpsI Ha MOMBITKH TEPPACHPOBAHUS M YKPETUICHHS
O60opTOB Oanky, 3aHATHIX JadaMHd, CKJIOHOBBIE IPOIECCHl HE 3aTyXaloT, a B
HEKOTOPBIX CIIydasX Aake aKTHBH3UPYIOTCA. BMmecTe ¢ TeM YHHYTOXKEHHE
JAYHBIX YYaCTKOB U CTPOUTEIBCTBO MHOTO3TAXXKHBIX 3AaHUH C MPUMEHEHU-
€M TSDKEJIOW TEXHHKH B BEPXOBBSIX 0aJlOK MOXKET MPUBECTH K aKTHBH3ALUH
0Bparoo0pa3oBaHUsl, YTO ECTECTBEHHO IOBJEYET 3a cOOOW 3HAYHMTENIBHBIC
KalUTAJIOBIIOKEHHsI Ha MOCIeNyolee MIaHUPOBaHUE, OPraHU3alUI0 U CO-
Opy’KeHHEe TPOTHBOIPO3UOHHBIX COOpYyX)eHUH. [loMnMo Bcero Ganku OTIH-
YaroTcsl OOJIBIINM KOJIMYECTBOM HECAHKIIMOHHPOBAHHBIX CBAJOK CTPOH-
TENIBHOTO M ObITOBOTO Mycopa. K HUM mpucoenuHsieTcst cOpoc HEOUHIICH-
HBIX OBITOBBIX CTOKOB.

Jkonornyeckas 00CTaHOBKA B Oaikax Bce Oonee oboctpsiercsa. B oc-
HOBHOM 3TO OOYCIJIaBJIMBACTCSI OTCYTCTBHEM JOJDKHOTO BHUMAHUS K 3amo-
BEIHUKY. DTO HE TOJBKO HE JIOMYIIEHNE HE0O[yMaHHOTO BMEIIATEILCTBA B
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MIPUPOTHBIN KOMILUIEKC, HO U €ro BoccTaHOBJIeHHE. Ho, BO-TIepBBIX, TOpPOL
Cpa3y ke HOTepseT CBOI YHHUKAIBHOCTh. BO-BTOPBIX, IpH YHHUYTOKCHHUU
XOTA 6])1 qacTHu 63,.]'[01( yBeJ'[I/I‘II/ITCSI KOJIMYCCTBO IIBIIM, BBIXJIOIIHBIX I'a30B,
YMEHBIIUTCA CTETNeHh O3€JIEHEHHOCTH, HM3MEHHUTCS KadecTBO BO3ayXa.
B-TpeThux, BO3MOKHO M3MEHEHUE THIAPOJIOIMYECKHX YCIOBH, YTO COOT-
BETCTBEHHO MOXET MPUBECTH K MOATOIUICHHUIO 3[aHU, HAIPUMED, KaK 3TO
npousouuio B Bonrorpane. B-ueTBepThiX, 3aTpaThl Ha BO3BEIEHUE COOPY-
JKCHHU B TAKOM CJIO)KHOM TEOJIOTHYECKOM U reOMOP(OIOrHYSCKOM paiioHe
P COONIOJICHUH Mep, MPEIOTBPAMIAOIINX BO3HUKHOBEHUE OIACHBIX CH-
Tyalui co 3aHUAMU U 7Sl MOJAEPKAHUS TPOTUBOIPO3UOHHBIX MEPOIPUSI-
THUH, KOTOPBIC B TOM CITy4ae HEHM30EKHBI, ITOTPEOYET OrPOMHBIX KaIUTAaIO-
BJIOKCHUH.

C.H. KoBajien
Mockosckuii 2ocyoapcmeennvill yrusepcumem um. M.B. Jlomonocosa

OCOBEHHOCTH CTOKA BOJbI B OBPAT'AX
B ITPEJIIIOJIOBOJILE

Bo Bcex mpupoIHBIX 30HAX OBpAry SIBISIOTCS aKKyMYJISITOpAaMU CHEra.
OnHaKo MPUPOHBIE YCIOBHUS OMPEACISIOT XapaKTep aKKyMYJIISIIMK U TUIOT-
HOCTh CHEra, 4TO, B CBOIO O4Y€pelb, ONPEACNISIOT YCIOBUSI CTOKA BOJBI U
HAHOCOB B Hayaje cHeroTasgHus. OT THIIA BECHBI — AIBEKTUBHOI'O UJIX CO-
JIAPHOTO — 3aBUCHUT MHTCHCUBHOCTL CTOKa BO/IbI B OBpare. HpI/I COJISIpPHOM
THUINC BECHBI IMMKH PacXoJa0B BOABI B OBpare U Ha MOJIAX MPAaKTUYECKU COB-
MaJlaloT 10 BPEMEHH, B TO BpeMs KaK IPH aJBEKTHBHOM CTOK B OBparax
nuMeer /Ba nuka. [IepBrIii CBsI3aH CO CHEroTasHUEM Ha BOoAocOope, BTOPOH ¢
TastHMEM cHera B oBpare. [IMku cToka BoJibl IPH aJIBEKTUBHOM 3HAYNTEIIHHO
pasimyaloTcs Mo 00beMaM CTOKa, YTO CBS3aHO C CHEro3arnacaMu Ha BOJO-
cbope 1 B caMOM OBpare.

[TnoTHOCT cHera 3aBHCHT OT NPHUPOAHO-KINMATHYECKHX YCIIOBHH:
B JIECHOM 30HE MIOTHOCTH cHera — 0,12-0,18 r/em’. B crenuoii 30ue 1 TyH[I-
pe mioTHOCTH yBenuumBaercs 10 0,4-0,45 r/cm’. 3a Bpems CHeroTasHHs
MeHsIeTCs IUIOTHOCTH cHera oT 0,35 r/em’ B Havane, 0,45 r/cM’ B pasrap u 10
0,5-0,6 r/cM’ B KOHIle CHEroTasHus. IIpH 9TOM, PH OMPEACICHHBIX YCIO-
BUSIX, MPOUCXOANT (upHu3anms cHera. Ha rimyoune 1/3-1/2 no mormHocTH

© Koaanes C.H., 2023

*
Brmonueno no mrany HUP (I'3) mayuHO-HCcCIen0BaTeNbCKOM 1a00PaTOPUH SPO3UH IIOYB U
pycnoBbix npoueccoB M. H.M. Makkaseesa MI'Y umenu M.B. JlomonocoBa
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CHET IPHOOPETAcT BEPTUKANBHYIO OTJACIBHOCT, YTO BJIMSIET Ha (DUIBTpa-
LIHOHHbIE CBOMCTBA TOJIIIU CHETA.

B necHoii 30He cTOK BOJIbI ITPU aABEKTUBHOM THIIC IIPOXOAMUT I10 ciabo
YIUIOTHEHHOMY CHeTY. J[peBOCTOll He M03BOJIET BETPY YIUIOTHATH CHET BO
BpeMs METeNel, BECHOM 3aTeHsAeT ero. B Hayaile cHerorasHus IpU MHUHU-
MaJIbHBIX 00bEMax CTOKa 00pa3yeTcs MOTOK PYCIo MOBEpX cHera, (GopMu-
pyercs pyciio B CHeXKHOH Tome. IIpu 3ToM CTOK MPOUCXOAUT C HEKOTOPOH
MIEPUOANYHOCTBIO 10 YKIIOHY. [lepBoHAa4aIbHO MNPOMCXOIUT HabyxaHue
CHEra Ha HEKOTOPOM PacCTOSHHH OT BEPIIMHBI, OH YIUIOTHSETCS, HE JaeT
MIPOCaYMBaTHCS BOJIC BHU3 M B HEM 00pa3yeTcsi BOJIOTOK C YETKO BBIPaXKCH-
HbIM pyciioM. CTOK BOJIbI B 00pa3oBaBIIEMCs! pyciie M CaMO PYCIJIO CYIIEeCT-
BYET J0 BBIXOJA Ha pa3yIUIOTHEHHBIN cHer. IIpoucxoaut ouepeaHon LUK
YIJIOTHEHHA CHETa U 00pa3oBaHMA pycina B cHery. Ilo HabmoneHusam B Ero-
poBom oBpare (boposckuii pation Kamysxckoii 06i1., a. CaTuHO) epBHYHAS
MIPOTSHKEHHOCTH TAKOTO Pyciia cocTaBiseT 2-3 M. DTOT MPOLecC MPoaoIDKa-
eTcst MO0 10 BRIXOAA CHEXHOTO PYClia B yCThE, JINOO C YBEIWYCHHEM 00b-
€MOB CTOKa BOJIbl, OHa HAIOJHSIET BECh 00BEM CHEXXHOM Macchl. B 3aBucu-
MOCTH OT YKJIOHa TaJIbBera BOJa BMECTE C HEOOIBLIMM KOJIMYECTBOM HAHO-
cOB (DWIIBTpYETCS Yepe3 TOJIILY CHEera M YCKOPSIET TassHUE CHera MM MOXKET
MIPYU COYETAaHUM Macca/yKJIOH COWTH B BHJE CEJsl, Kak 3TO ObUIO B MapTe
1986 r. B EropoBom oBpare. BpeMsi HakomineHHus BOABI B CHETe B TOM XK€
oBpare, 110 HabJIIOICHHUSIM, COCTaBWIIO 56 yacoB. [Ipu consipHOM THIIE BECHBI
CTOK BOJIBI IT0 CHE’KHOMY MOKPOBY NMPOHCXOAUT Oosiee HMHTEHCHBHO. OO0BEM
CTOKa OBICTPO HApACTAET M TaKXkKe OBICTPO (HPOPMHUPYETCST «CHEKHOE» PYCIIO
10 Beeit umHe oBpara. [TockonbKy 00beM CTOKa BOABI OOJIBIIE U €€ TeMIIe-
paTypa HECKOJBKO BBIIIC, YeM MNpPU aABEKTUBHOM THIIE BECHBI, B pycie
(dhopmupyeTcsi cBoeoOpa3Hasi OTMOCTKA M3 CHEra, MPETSTCTBYIOMAs OBICT-
poMy pa3MbIBY CHera W (uibTpanuu depe3 Hero. DopMHpOBaHHE MacChI
HaHOCOB B OBpare HA4YMHAETCS €Ille O TOT0, KaK HAaYMHACTCS CTOK BOBI.
IIpu consipHOM THIIE BECHBI IPOTANBAIOT OOPTA FOKHOM 3KCIO3UIMH. [ pyHT
B BS3KOIUTACTUYHOM COCTOSHHH CIIONI3aeT HA CHET U aKKyMYyJIHpPYeTcs IO
Hayasa cToka. Boja, mocrynaromas ¢ BojocOopa B Hayaie CHEroTasHHA
MPaKTHYECKH OCBETJIICHHAs, U MI03TOMY CTOK HAaHOCOB, (PMKCHPYEMBIH B 3a-
MBIKAIOIEM CTBOPE, HE MMEET OTHOLIEHMS K JPO3UOHHOM AEATEIBHOCTH
MIOTOKA.

[TnoTHOCTH CHera urpaet GOJBIIYIO PONb B (POPMHUPOBAHUH CTOKA BO-
Ibl B OBpare. YIUIOTHEHHBIH CHET, BCIEICTBHE METEIEBOIO INEpeHoca Ha
OTKPBITHIX MIPOCTPAHCTBAX CTENHU U TYHIPHI, CO3JaeT 0COOBIE YCIOBUS CTO-
Ka BOJBI 1O cHery. bombinoe BiamsHHE Ha (POPMHUPOBAHUM CTOKA BOABI B
9THX NPHUPOJHBIX 30HaX HUMEET OPUEHTHPOBKA OBPAXHOH (OPMBI IO OTHO-
LIEHUIO K OCHOBHBIM CE30HHBIM HANpAaBICHUSIM BETPOB U TOTOJIHBIE yCIIO-
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BUsI BO BpeMs M0JI0BOAbs. B cTenHBIX palioHaX, B OCHOBHOM CEJIbCKOXO035M-
CTBEHHO OCBOEHHBIX M C PE3KHM HapacTaHHEM TEMIIEpaTyp BECHOW, OHH
IPUBOJAT K PE3KOMY YBEJIIMYEHHUIO CTOKA BOJIBI, HHOTJAa 3aJIIOBOMY CTOKY.
CHer, CKONUBILIHUICS B OBpare, OBICTPO BBIMBIBAETCS U3 HETO, IIPU 3TOM H3-
3a He YCIEBUIEro NpOoTasiTh IPYHTa, S3pPO3UOHHAs paboTa MOTOKa MUHHMAIb-
Ha. B TyHzape, B uacTHocTH Ha SImaine, CTOK BOJbI IO CHET'Y BO MHOTOM 3a-
BHCHT OT CyTOYHBIX W, @K€, OT YaCOBBIX IEeperasioB Temreparyp. Tak npu
COJIIDHOM THII€ BECHBI JOCTATOYHO HECKOJBKHX 4acoB Ul O0Opa3oBaHMs
riryOOKOM, 0 AHUINA OBpara, IpOMOMHBI. 113-3a BEICOKOH INIOTHOCTH CHETa
B Hayaje NMpH MalblXx 00beMax CTOKa (OPMHUPYETCS] MPaKTHIECKH MPSMO-
JMHEIHOE pyciio. B 3aBucHMocTH OT uToma i BogocOopa u ypoBHsI aHTPO-
TIOTEHHON HArpy3KH IPH PEe3KOM YBEIHMUCHHUH TEMIIEPATYPhI, & 3TO MOXKET
cocraBmATs Oomee 10°C, pe3ko yBenmumBaercs o0bpeM cToka. Pycimo, obpa-
30BaHHOE B CHETY, HAUMHACT MEaHPUPOBATh U BPE3aThCs B CHEXHYIO Mac-
cy. IIpu pa3BuTUM MeaHp U UX CMEIEHHUIO BHU3 [10 TEUCHUIO U BPE3aHUH B
CHET B TOJILE CHEra oOpa3yeTcs BHHTOOOpa3HbIH TOHHENb. lIpocTpaHcT-
BEHHOE MOJIEIMPOBAaHKE MOKA3aJI0 BEPHOCTh IPEICTABICHUSI O COBOKYITHOM
CMCIICHNU MCAHAPHUPYIOMICIO IMOTOKAa BHU3 IO TCEYCHUIO U B FJ'Iy6I/lHy
CHEXHOT'0 MaccuBa. DPO3UOHHYIO pabOTy MPH 3TOM IIOTOK MPAKTUYECKU HE
MIPOU3BOANT. B mepBBIii MOMEHT CTOKA, MIPU MPSIMOJIMHEHHOM pycie, NOTo-
KOM BBIHOCSITCSI HAaHOCHI C BoJ0cOopa, 0Opa3oBaBIIMECs B pe3ysbTare OT-
TauBaHUS MEP3J0ro rpyHra. Pa3MbIB JHUIIA OBpara MPOUCXOIHUT TOJIBKO
TOTZ1a, KOTAA MOTOK JAOCTUTAET €ro, a OOPTOB IOCIIE MOYTH MOJHOTO CTau-
BaHM CHETa B OBpare.

C.B. KonbiToB, I1.}O. CanHukoB
Tepmckuii 20cy0apcmeennvlil HAYUOHATbHbBLU
uccnedosamenbCKul yHusepcumen

OCOBEHHOCTH JIMTOJIOT MU JJIOHHbIX OTJOKEHUI O3EP
KAMCKO-KEJIbTMUHCKOM HU3MEHHOCTH
(CEBEPHOE ITPUKAMBE) B KOHTEKCTE
MEXBACCEMHOBBIX ITIEPEJIMUBOB
JEJHUKOBO-IOAIPYIHbIX BOJ’

OcoGeHHoCTH MOP(OIOTHIECKOTO CTPOSHHS peibeda ceBepo-BOCTOKA
Pycckoit paBHuHBI (10’kHast 9acTh Pecy6nuku Komu u cesep Ilepmckoro
Kpast) CerofiHs MO3BOJIAIOT TOBOPUTE O TOM, YTO BO BTOPOIl MOJIOBUHE MO3-
Hero IuIeiicToleHa peyHble OacceiiHbl peK CEBEPHOW M IOKHOW MMOKATOCTH

© KomnsiToB C.B., Cannukos I1.10., 2023
" UccrnenoBanue BHIIOTHEHO 3a cyeT rpanta Poccuiickoro Hayuroro domza (22-77-00086).
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UMENH OTIMYHYI0 OT COBPEMEHHOIO pHCYHKa KoHbwuryparmoo. Hanbonee
KpyTHBIE MeX0acCeHHOBBIE MEPECTPOUKH COCTOSUIMCH MEXITy OacceiHaMu
ITewopsl, Beruerner u Kampl. V3MeHeHHS BBIpakalnuch B BHJIE HaTMYHUS
«CYXUX» JOJIMH IPOphIBa (CIMIUIBEEB), 110 pa3MepaM HE COOTBETCTBYIOIIUM
MPOTEKAIOLINM [0 HUM B HACTOsIee BpeMs BOAOTOKAM, a TakkKe KPYIMHBIX
O3€pHBIX KOTJIOBHUH. 3aJI0KEHHE UX, BEPOSITHO, MPOUCXOAMIO MPU CMEHaX
JIEITHUKOBBIX 30X MEXJIEHUKOBBIMHU (MOCKOBCKOE OJIEAEHEHHE — MUKY-
JINHCKOE MEKJIETHUKOBbE HIIU BO BPEeMs BaJIalCKOr0 MeXCcTaauania).

Kamcko-Bsruerogckast mepectpoiika Moryia npoucxoauTs uepes Kam-
ck0-KenbTMHHCKYI0 HM3MEHHOCTH, 3aHATYIO B HacTosmee Bpems pp. Ce-
BepHad U [Oxwnaa Kenbtma, Tummep n IlunbBa. JIUCKyCCHOHHBIM IOKa
OCTaEeTCsI BOMPOC O CYIIECTBOBAHUHM 3/€CH JIEAHUKOBO-TIOANIPYAHOTO 03€pa
¢ ypoBHeM B 130 M. Hu3sMeHHOCTS 3aHATa KPYIHBIMU O0JIOTaMU, B TIpefe-
Jax KOTOPBIX COXPAHMIIUCh HECKONBKO CPEIHUX M MaJBIX 03€p C MAKCH-
MaJbHOM TIyOHHOI 10 6 M M IUIOIIAABI0 BOJHOTO 3epKaia A0 18 KB. kM.
Cpenu Hamboee KpyHmHBIX MOXHO OTMeTHTh bompmoit Kymuxym, Hoso-
s)kunoBo, Yeneunckoe, CeB. Kymukym, Boct. Man. Kymuky, ukoe u ap.

CToHUT OTMETHUTH, YTO BCE MOJIyUYEHHBIE MaTepHalIbl IPEAbTYIIUX JIET,
HauynHas CoO BPEMEHH NMPOEKTUPOBaHMUS BepxHEekaMCKOro BOAOXpaHMIMIIA,
OCHOBBIBIMCh HAa M3y4EHUM OOJIOT M JIOJIMH pek (moiiM u Teppac Kawmsl,
Tummepa, I0x. Kenbrmsl, [Tunessr). OrpoMHOE KOIHMUYECTBO (HaKTHIECKOTO
MaTepHaa, IoJy4eHHOTO0 POCCUICKUME U 3apyOeKHBIMU HCCIIEI0BATEIISIMA
B CEBEpHOH M IOKHOW YacTsIX pErHoHa, HE 3aTpoHyso o3epa Kamcko-
KenbTMuHCKON HU3MEHHOCTH.

B nernuit u 3umuuii nepuoasl 2022-2023 rr. Ha o3epax YenBuHCKOE
(60°17"38" c.m., 55°17'51" B.x.) m Hooxwunoso (60°19'18” c. mi,
55°25'16" B. 1.) OBUIM W3MEPEHBI TIYOHMHBI METOAOM 3XOJOTHPOBAHHS C
JIOJKH M JIOTOM cO JibAa. [ myOmaa 03. UEMBHHCKOTO 1O pe3yiIbTaTaM 3X0J0-
THUPOBaHHs COCTAaBJIIET B cpelHeM 3,5 M, B HaumOosiee rIyOOKHMX HacTsX
(B 10XKHOI 4acTH) yBenuuuBasch 70 5 M. MakcumainbHas riayouHa o3. Ho-
BOKHMJIOBO COCTaBMiIa 3,7 M.

JIJis BBIAICHCHUS JIUTOJIOTUHU JIOHHBIX OTJIOXKCHUH OBLIO MPoOypeHo 26
CKB&XHUH 10 3 monepeyHbM npodumism. [una npoduns Ha o3. UénBun-
ckoe cocTaBuna 775 M. JIOHHBIE OTJIOKEHMs MPEACTABIICHBI CalponeneM
HEKOHCOJINAVPOBAHHBIM TEMHO-KOPUYHEBBIM; CAIpOINENeM KOPUYHEBBIM C
PacTUTENBHBIMHE OCTaTKaMH, TOPPOM KOPHUYHEBBIM; IDIOTHBIM XOPOIIO pa3-
JaraéMbIM TEMHO-KOPUYHEBBIM TOpP(HOM, CalporeneM IUIOTHBIM, MHUHE-
paibHBIM M NeCKOM. MoIIHOCTh TOJI campomnelns Bapbupyercst ot 0,5 1o
2,25 M, gocTtrras MakcuMyma B onopHoi ckBaxkuae CHOL-1 (60°17'3,808"
c. 1., 55°17'33,558" B. n.), a MomHOCTH TOJI] TOpda n3mMensercs ot 1,6 M
o 2,7 m.
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O3epo HoBoxxniroBo npoOypeHo mo 1ByM mpodmisaM aninHoi 2940 M u
3435 M cooTBETCTBEHHO. [IOHHBIE OTIOKECHHUS NMPEICTABICHBI IPEHMYIIECT-
BEHHO WJIOM KOPUYHEBBIM, C1a00 KOHCOJHMIAMPOBAHHBIM C PACTUTEIbHBIMU
OCTaTKaMHM; CamporiejeM IUIOTHBIM, MHUHEPaIM30BaHHBIM; MJIOM CEPBIM C
TOHKMMH IPOCIIOSIMU TIeCKa U €AMHUYHBIMHU PacTUTENBHBIMH OCTaTKaMH;
MIECKOM C MpOciiossMU Topda. MOIIHOCTD TOJNII canponess BapbUPyeT OT
0,2 m o 4,25 M, gocturas MakCuMyma B OMNOpHOM ckBaxkuHe NZH-1
(60°19'45,067" c. m., 55°25'48,374" B. n1.).

Ha ocHoBaHMM mMONTydeHHBIX AaHHBIX (AU epeHnnanum CJIoeB ca-
TIPOTIEIs, TUIOTHOTO HJiIa, TOpda M Mecka) MOXKHO cIeslaTh OCTOPOXKHBIN BBI-
BOJ O HEPAaBHOMEPHOCTHU 3aIlOJIHEHHSA KOTJIOBUH 03ep. B Teuenue mosnHe-
JIETHUKOBBSI — TOJIONIEHA YaIlld JIBYX BOJOEMOB MEHSUIH CBOH YPOBEHbH H,
KaK CcJeICTBHE, Iuomaas. OTCYyTCTBHE B KEPHAX CANpOIEINs U A MOXET
OBbITH KOCBEHHBIM (DAKTOPOM OTHOCHTENBHON «MOJIOJOCTH» y4yacTKa 03epa,
a TPUCYTCTBHE MOIIHBIX TOJIL OPraHOT€HHO-MHHEPAIbHBIX CIOEB, HA000-
pOT, IOKa3aTeNeM IJIMTEeNbHONH HCTOPHH (OPMHPOBAHHMS M CMEHBI (aru-
QIBHBIX 00CTaHOBOK. MOYKHO NPEAIOI0KUTh, YTO B NO3/HEICAHUKOBbE B
npenenax Kamcko-KenbTMHHCKOH HM3MEHHOCTH CYIIECTBOBAJIO OOJIBIIOE
KOJINYECTBO HEOOJBIINX IO IUIOIMAAN BOJOEMOB, YacTh KOTOPBIX IO3THEE
00beANHIIACh JI0 Pa3MEPOB COBPEMEHHBIX 03€p, a 4YacTh NCUE3IIa, OCYIIHNB
CBOM KOTJIOBWHBI. Pacmmpenue o3ep MOIJIO OBITH CBS3aHO C HPOLECCAMU
TpaHcopmanmm QiaroBHanbHBIX cUcTeM B Oacceiine Bepxueir Kambl B me-
PEXOIHBIH MEepHOA MO3JHEro IUICHCTOIIEHA W TOJIOLCHA, M3MEHEHHEM Oa-
JIaHCa SPO3MH M aKKyMYJISIHH.

C 1enplo yCTaHOBJICHUS BPEMEHH 3aJI0KEHUS 03€p, IPOBEPKH THIIOTE3
KoJIeOaHHs YPOBHSI BOJIOEMOB BO BPEMS MX CYIIECTBOBAHUS, PEKOHCTPYK-
WU JTAaHAMAa(QTHO-KIMMaTHIECKUX OOCTAaHOBOK OBLIM OTOOpaHBI OOpasIbI
Ha pPaguOYIJIEPOOHBIN, IMATOMOBBIM, XUPOHOMHUIHBIA, TpaHyJIOMETpHUUe-
CKHIA, CTIOPOBO-TIBLIIBIIEBOM, KAPIOJOTHIECKHH (MAaKPOOCTATKH) U aHTPAKO-
JIOTUYECKUI aHAJIN3bI.
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C.B. Konbitos'?, A.B. Yepnos™ H.E. 3apenasr™,
JILA. Jlemaxog’, EJI. JIpraarnna™
! Mepmckuii 2ocydapemeennbiii HaYUOHATBHBLI UCCTEO08AMETbCKULL YHUGED-
cumem, *Tlepmckuii 20¢yOapcmeennbii 2yMaHUMapHO-nedazo2uteckuti yuu-
eepcumem, *Hucmumym ceoepaduu PAH, *I'eonozuyeckuii uncmumym
PAH, ’Mockosckuii 2ocydapcmeennviii ynusepcumem umenu M.B. Jlomono-
cosa, "Mockoeckuii nedazozueckuii 20cyO0apcmeeHtblil yHugepcumen

SBOJIIOLMS JOJTUHBI KOCBI (BACCEITH BEPXHEI KAMBI)
B MTO3IHEJIEJHUKOBBE 1 PAHHEM I'OJIOLIEHE

[epexon oT mMO3AHETO IIIEHCTOIIEHA K TONIONIEHY B OacceiiHe BepxHeit
Kambr 03HaMeHOBAJCS 3HAUUTEIFHOW TEPECTPOHKON (DIIOBHATIBHBIX CHC-
TeM. B npeznenax pex u BogopasnenoB chOpMUPOBAIOCH OOJIBIIOE KOIHYe-
CTBO PEIHMKTOBHIX (GopM penbeda, a 4eloBeK, HaCeNIBIINN Oepera pexk H
pPy4beB, ObUT BBIHYX/ICH BRIOMPATh HOBBIE CTPATETUH PacCeIeHNsI.

Wzyuaemas TeppuTOpHs HAXOAWUTCS B TPaBOOEPEkKHON yacTu OacceliHa
Bepxueit Kamsbl, B yctbe p. Jlosor, rie KOMIAKTHO PacloioxKEHbI TPU ME30-
mutndeckre crosHkM (Koca I, Koca 1T u Koca III). Joxmaber Kocer u Jlomora
3/leCb — LIMPOKHUE, COCTOSIT U3 MOMMBI U HaAmoMMeHHBIX Teppac. OTHOCH-
TeNbHAs BBICOTA TIEPBOIT HAAIMOWMEHHOW Teppachl 7-8 M HaJl MeXEHHBIM ype-
30M, BTopoi — 17-19 M. TloiiMa npesncTaBineHa NOYTH HEMIPEPHIBHOM MOJIOCOM
mmpuHOH 1-2 kM Brons Jlomora u Kocker, tocTurast MaKCHMabHOTO Pa3BUTHUS
Ha yyacTke ux ciusuus. [IpaBeiit 6opt noanHbl Kockl 3aHST OOMMPHBIM Ipsi-
JIOBO-MOYaXMHHBIM OosiotoM blmxunmaiop. [1o BeIcoTe 60II0OTO COOTBETCTBY-
eT NepBOH HaJIONMEHHOM Teppace, HO €T0 NOBEPXHOCTh MOTHOCTHIO JIUIIEHA
CIIeIOB TPHUBUCTOTO (pIroBHAIBHOTO penbeda. B mpemenax 6onora BeTpeda-
10Tcst Menkue o3epa (Bax, Baare, Hiwk. Kocuuckoe, Mapkorn), BeposiTHO
SIBISTIOIINECS] OCTAaTKAMH IPEBHETO ITAICOBO0OEMA.

Jlnst onpeneneHus: IpUypOIEHHOCTH apXeOJIOTHUECKHX NMaMITHHKOB K
naHAamadTaM BHYTPH PEYHOM JOJIMHBI OBUIO IPOBEAEHO IaleopyCIIOBOE
kaprorpadupoBanue. s MOATBEP)KICHUS MPENNONOKEHUH O BO3pacTe
reHepanuii penbeda U BepupHUKALUKM KapThl ObUIO MPOBEICHO PaanoyTIIe-
pOAHOE JaTUpOBaHHE OOPa3lOB OPraHOTEHHBIX OTIOXKEHHH, OTOOpPAHHBIX
CO JIHA MTAJICOPYCEN U JIOXKOHH.

Oxomo 13800-13500 kan. m.H. (11900+£60 n.1., TUH-15886) Teppuro-
pust mpaBoGepexbsi Bepxneit Kambl mpenmnonoxkurensHo Obuta Oosee yB-
JTaXHEHHOH, 4eM B MOCIIEAYIOIIIE EPHOAbI TO3JHEIECIHUKOBbS 1 FOJIONEHA
— BpeMsl aKTUBHBIX IepecTpoek ruapocetu. IIpoTekaromue mo »3Toit Teppu-

© KomnsitoB C.B., UepnoB A.B., 3apenxast H.E., Jlemaxos J{.A., JIeruaruna E.JI., 2023
" MccnenoBaHue BBITOJHEHO 3a CueT rpaHTa Poccuiickoro HaydHoro (¢omma (mpoekt 23-68-
10023)
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TOPHUHU PeKH (OPMHUPOBANIN IIUPOKHE JOJIHHBI, KOTOPHIE B HACTOAIIEE BPEMS
3areyarsieHsl B penbede M OTIOKCHUSAX BTOPOH HAAIIOWMEHHOW Teppachl.
upuna ponmas npa-Kockl cocraBmsa 2,6-3 kM (B HacTosmee Bpems 1-2
k™). [lepurnsuuansHble YCIOBHS, CHIIBHBIE BETpPHI, MIEPEHOCHBIINE IECOK,
00yCTIOBWIM HANWYME MOITHON 30JIOBOW TOJIIN OTIOKEHUI Ha MOBEPXHO-
CTH BTOPOH Teppachl U MOsBJICHHE HA Hel MoH. B npenenax moH chopmu-
POBAITUCH JIAHAMIAPTHI CyXUX COCHOBBIX OOPOB-3€JIEHOMOIIHUKOB.

B no3gnem apuace B cucreme Koca-Jlonor mpousonuia nepectpoika
peunoii cetu: Jlomor octaBmi mpsAMYI0 JOXKOWHY, coenuHsABIIyIo ero ¢ Ko-
COM 10 KpaTyaiIieMy pacCTOSHHUIO, U OTKJIOHHJICS BJIEBO — Ha ceBep, 00Te-
Kasi OCTaBJICHHBIM peKOW ocTaHel BTOpoil Teppackl. Ero moBepxHocTs mpu-
oOpena BecbMa KOMGOPTHBIC YCIOBHS IJISl CYIIIECTBOBAHUS W KH3HEICH-
TENIFHOCTH 4YenoBeka. Bo3pact Topa Ha KpoBiie XOpOIIO OTMBITOTO Cpell-
HE3epPHUCTOTO MecKa, BCKPBITOro ckBaxkuHoi 1028 Ha riybune 3,8 M, coor-
HOCHUTCSI C Ha4yaJloM TroJIolleHa — BpeMeHeM (yHKIIMOHHpOBaHus pycna Jlo-
nora Bozie ctostHok Koca I u Koca II.

[Mo3muuit nprac u paHHUI TOJIONEH XapaKTePU30BAIHCH IEPEXOIOM OT
KBa3UIEPUIIIALMAIBHOTO KIMMaTa — MPOXJIAJAHOTO C BO3MOXKHBIM PacIpo-
CTpaHEHHEM €Ille HepacTasBIIEeH BEYHOH MEp3IOThl, K OTHOCUTEIbHO TEM-
JOMY KIMMaTy pPaHHEro aTjaHTHYecKoro nepuozaa. B ato Bpems pp. Koca u
Jlonor ¢opMHpOBaIM MOBEPXHOCTH COBPEMEHHOM IEpBOH HaIIOHMEHHOM
Teppackl. Bo3pacT oTioXKeHUH, BCKPBITHIX CkBakuHOW 1034 coctaBui
7980-7860 xai. n.H. (710050 n.1H., THH-15884).

Bo Bpems ¢opmupoBaHHs TIepBOH HAANOMMEHHOW Teppacsl pycia
00enx peK MHTEHCHBHO MEaHAPHPOBAIIM — CIEAbl UX OIyXIaHUI XOpOIIO
BBIPAKCHBI B MEPBUYHOM IMOWMEHHOM penbede. Pazmeps! nzmyuun obenx
peK, (GOPMUPOBABLIMXCS B PAHHEM TOJIONIEHE, TPEBHIILIAIOT apaMeTphl CO-
BpPEMEHHBIX MeaHApoB. Ha MpoTsHKeHNH ToJIoIeHa 3Ta pa3HHUIA CTaja CHHU-
JKaTbCs, TIOTOM TOJHOCTHIO ncuesna. O6 3TOM CBHIETENLCTBYIOT IapaMeT-
PBl COBPEMEHHBIX H3JIyYHH, PAaclOJOKEHHBIX B Ipenenax MmoWMmsl. Box-
HocTb Jlonora cHU3WIACK.

Murparmu pycen Jlonora u Kockl B ceBepHOM M BOCTOYHOM Harpas-
JICHUAX 3aCTaBHJIM ME30JIMTHYECKOTO YeIOBEKa MEPEMECTUTh MECTO CBOETO
obutanus mpuMepHo Ha 500 M K ceBepo-BOCTOKY OT mpenbinymiero (Koca
III, crosnka). Teneps pycno Kocel cTamo HAXOIUTHCS OT HOBOW CTOSIHKH B
400 M K BOCTOKY. MeCTONOJIOKEHNE 3TOH CTOSHKM OBIJIO BHIOpaHO Ha He-
BBICOKOM I€CUaHON [IOHE, OCJIOXHSIOIIEH MOBEPXHOCTh NEPBOM HaIOM-
MeHHOH Teppacs! p. Kocsl.

B cpemnem u no3mHem rosorene Ha Koce u Jlonore Ha doHe mepuo-
JMYECKH BO3PACTalOIIeH BOJHOCTH aKTHBHU3WPOBAIKCH PYCIOBBIE Jedop-
MaImy — y 00enx peK YBEIMUYHBAJICS MOSC MEaHAPUPOBAHHUSA, CTaJo Oojee
WHTEHCHBHBIM 00pa30BaHKE HOBBIX IE€pEyBIaKHEHHBIX TOHMEHHBIX MacCH-
BOB, OCJIO’)KHEHHBIX MHOTOUYHCIICHHBIMH JIOKOMHAMH 1 CTapUIIAMH.
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1,2 1
C.E. Kopkun ", E.A. Kopkuna
1 o o
Huoicnesapmosckuti cocyoapcmeentuiii yHugepcumenmn,
2 o
HUnemumym sxonocuu pacmenuii u scueommuvix YpO PAH

®JIIOBUAJBHBIE TO3THENJIEMCTOIIEHOBBIE
OTJIO)KEHUA B IOJIMHE PEKU OBb”

B nanHO# pabote, mpeacTaBIeHBI Pe3yIbTaThl, OJIyYeHHBIE HA OCHO-
Be m3yueHHs paspe3a «KHpbAc», KOTOPHIA BCKPHIBAET BO3BBIIICHHYIO
IOrancko-Jlappéranckyio Teppacy nonuHsl peku OO0b B mpeenax TaéXHOH
30HbI 3anagHo-CHOMPCKOI PaBHUHBI M CYMTAETCSI CTPATOTHUIIOM IOATOPH-
30HTa KAPTUHCKOTO TOPU30HTA.

Hwxe mpeacraBneHo omnmcaHue (HIIOBHAIBHBIX ITO3AHEIIEHCTOLICHO-
BBIX OTJIOKeHHH U3 paspe3a «Kupesacy. Cnoit D2 3aneraer Ha rimyOune
13,60—14,10 M. ITecox MeNKO3EpHUCTHIA ¢ TOHKON TOPU3OHTAIBHON CIIOU-
ctocThio. Croiiku 1-2 MM, TeMHO-)XenToBaTto-kopuyHeBoro msera (10YR
4/6) ¢ mpocoiikaMu TeMHO-OJIHUBKOBO-ceporo 1seta (5Y 5/2). B cnoe Dox,
aq (14,10-15,55 M) 1o TayOuHBI 15 M MECOK MEPECIanBaCTCS C JICTKAM CYT-
auHKOM. ['paHuIa poBHas, EPEXoA Mo xapakrepy ciioucroctu. C rinyOuH
14,65-14,70 m u 14,72-14,77 ™M mony4eHbl pe3yJibTaThl AATHPOBAaHUS 00-
pasloB METOJOM ONTHYECKH CTHMYJIMPOBAHHOW JoMUHecIeHIMn B Deje-
paJIbHOM TOCYIAapCTBEHHOM OIO/DKETHOM YyupekaeHnn «Bcepoccuiicknit
Hay4HO-HUCCIEA0BATENbCKUN reosiornyeckuii HHCTUTYT uM. A.Il. Kapnun-
ckoro» (®I'BY «BCETEN») Bozpact coctaBmn: 90+15 Teic. mer (RGI-
0372), 78+10 toIc. et (RGI-0373) coorBerctBenHo. Crmoit Dq™ (15,55—
18,53 M) mpezcraBieH MeckoM, majieBo-kopudHeBbM (2,5 Y 7/4), cpenne-
3€pHUCTBIM, TOPU30HTANIBHO-CIIOUCTBIM. Y BEPXHEH I'paHULbl CJIOH JIETKO-
CYTJIMHUCTBIA, MOIIHOCTBIO 2—3 CM OJHMBKOBaTO-KOpHUYHEBOTO IBeTa (2,5Y
4/4). BHyTpH cios ClIoHCTOCTh nuaroHansHast. Cioit Daq” 3aneraer ¢ riy-
Oounbl 18,53 M u 1o ype3a. OH CIOXEH IECKOM, CBETJIO-OJHBKOBATO-
KOPUYHEBBIM C TEeMHBIMH mpocioiikamu (2,5Y 5/4). TopuzonTraibHO-
JIaroHaJbHBIE MTPOCIONKH MOIIHOCTBIO 1—2 CM OY€Hb TEMHO-KOPHUYHEBOTO
usera (7,5YR 2,5/2). B BepxHel 4acTh CJios BBIIEINSETCS 110JI0CA MOIIHO-
CTBIO 5 CM KpacHoBaTo-KopuuHeBoro 1sera (7,5YR 5/8).

B nenom paspe3 Kupbsic npencraBieH ropu30HTaMH MO3THEIUIEHCTO-
meHoBoro BpeMeHn [Gox-redt]-[Gth, cf]-[Gox]-[Gox, aq]-[Gh, cfl] — 3To
KOMIIJIEKC TJIEEBBIX TOPH30HTOB C SBHBIMH IPU3HAKAMH BOCCTAHOBIEHHOTO
xKeJe3a (TaKue yCIOBHS BO3MOXHBI IIPH MEPHOANIECKOM TIePEyBIaKHEHUH

© Kopkun C.E., Kopkuna E.A., 2023
VccnenoBaHue BBINOIHEHO 3a cyeT rpanTa Poccuiickoro HayyHoro ¢onza u [IpaButenscrsa
XMAO-HOrpsr Ne 22-17-20011, https://rscf.ru/project/22-17-20011/
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U pa3BUTHUH OOJOTHBIX YCIOBHH) M CepHEH IajeomoyB: IEPEerHOHHO-
riieeBoir maneonouBoit [Ah, aq]-[Gcf], ¢ BogHO-aKKyMyJISATUBHBIMH IpHU-
3HaKaMHU M CepO-TyMycoBo-IiieeBoi naneonouBoit [AYcr]-[Gh,cf2]-[Gh] ¢
KPHOT€HHBIMU TPU3HAKaMHU B BHJE KIMHBEB, BO3PACT KOTOPBIX COCTABHUII
46647 (IGANAMS 5327 — xanmuoOpoBannast 14C AMS nara). Pesysibrars
PaauOyYIJIEpOHOTO JaTHpOBaHUs i paspe3a «Kupesacy, mpoBeneHsl B
HKIT «JIabopaTtopuu paguoyriiepoJHOTO JTaTUPOBAHUS M JIIEKTPOHHOM
MuKpockonun» MHctutyTa reorpadguun PAH n nentpa n30oTomHBIX Hccie-
noBanuii YHuBepcutera [xopmxun (CLIA). Hamu BeisiBieHo, uto HOran-
cko-Jlapbéran-ckasi BO3BBIIICHHAsT Teppaca JonuHbI pekn OOb MMeeT He-
MIPEPHIBHOE OCAAKOHAKOIICHHE C MOIIHBIMH JUTIOBHAIBHBIMH TIECYAHBIMU
otnoxennssmMu Kazannesckoit cragnn (MUC 5) u maneonouBoi, chopmu-
posanHoii B mepuo Kupssckoit ctanun (MUC 3).

B.H. Koporaes
Mockoeckuii 2ocyoapcmeennulil yHugepcumem umenu M.B. Jlomonocosa

HAJTEOTEOMOP®OJIOIUA IIEJb®A KPBIMA U
BOCCTAHOBJIEHME IPEBHE F'MJIPOI'PAOUYECKOM CETH"

[enpd momyoctpoa Kpeim mompazaensiercss Ha 3anamubiid, FOKHBIH
u Bocrounslil. 3anaonuiii wenvgh 3aHUMaeT ceBepo-3anagHyI0 YacTh aKBa-
topun YepHoro mopst ot Kapkunurckoro 3anusa no Meica Ai-Tomop B
paiione Anymkua. MakcuMmanpHas MIHPHHA IIeTb(pa OT Kpas MaTepUKOBON
orMenu Ha riryonHax 100-150 m gocturaer 160 kM. B paitone Kanamurcko-
ro 3aj1uBa OHa cokpamaercs 10 70 kM, Mexxay MbicaMu XepcoHec u Capbra
— 10 25 xm. Bonpmas gacts menbda pacmonaraercs B mpenenax IIpudaep-
HOMOPCKOHM BNAAWHBI M YaCTHYHO MPUHAUISKUT K PAaHOHYy 3amagHOTO
OKOHYaHHS TOPHOTO COOpy>KeHHus KprIMCKO# reoCHHKINHAIHN [ MBICIUBEI] 1
ap., 2019]. Ino mo rmyOuHbI 25 M mpeactaBiseT coboil cTyneH4YaTyro min-
Ty KOPEHHBIX IOPOJI, PUKPBITYI0 TOHKUM CJIOEM II€CKOB ¢ pakyuieil. Hau-
Oosiee mmpokue yyactku BHyTpeHHero (80 kM) u BHemHero (50 kM) mmesnb-
¢a, orpanuuensl m3obaramu S50 M wm 100-150 M COOTBETCTBEHHO.
Ort BHemHero kpas menbga o riryoun 1000 M pacronaraercst KpyToi Ma-
TEPUKOBBINA CKIIOH.

© Kopotaes B.H., 2023

" Bemonneno no mianam HUP (I'3) Hay4HO-HCCIIEI0BATEIbCKOM Ta00pPATOPHI SPO3HI MOUB 1
pycioBsix nporieccoB uM. H.. MakkaseeBa MI'Y nmenu M.B. JlomoHOCOBa pu prHAHCOBOM
noanepxke POOU (npoexr 20-05-00384 — nosneBbie Mccne0BaHus COBMECTHO ¢ MHCTUTYTOM
okeanosnoruu PAH).
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B nmpuyctreBoit wactu 6onpmmHCTBA pek 3amaanoro Kpemva (Bymra-
Hak, AnbMma, Kaua, benpOek, UepHas) B mpenenax BHYTPEHHErO Mienbda
0OHapy>XeHbI MMOrpeOeHHbIC MOABOAHBIE NONMUHBI. OHHM TPEACTABISIOT CO-
001 riyOOKO Bpe3aHHbBIE, YIIEIbeoOpasHble (OPMBI C BEPTUKAIBHBIMU
CTCHKaMU, 3allOJTHEHHBIC PBIXJIBIMU OCaJIKaMH. MHuorue KaHbOHBI ABJISIOTCS
MIPOJIOJDKEHNEM PEYHOI M OBPayKHO-0aJIOuHOM ceTu cylnu. B nenom penbed
Ooutbleil yacTH mIenbha MOKHO ONPENeNIUTh KaK 3aTOIJICHHYIO adpa3uoH-
HO-aKKYMYJISITUBHYIO aJJTIOBHAIbHO-MOPCKYIO PaBHHHY; BHYTPEHHIOIO €ro0
4acTh MEXIy MblcoM TapxaHkyT n EBnaTopuiickumM MasikoM M 10)KHEe MbIca
JIyKysun — HaKJIOHHYO aOpa3HOHHYIO PaBHHUHY.

Bocmounwiit wenvgp pacnonaraerca ot mbica MeranoM Bpons Kep-
YEHCKOT'O MOIyOCTpoBa 10 KepueHCKOro mpoauBa M YaCTHYHO OXBAaTHIBACT
ygacTok TamaHckoro moOepexxbs 10 AHambl. bepera B OOJBIIMHCTBE Ciy-
yaeB  MpEACTAaBICHbl  aOpa3sMOHHBIMH  MblcaMHM U aOpa3HOHHO-
aKKyMYJISITUBHBIMH OyXTaMH. AKKyMyJSTHBHBIE Oepera — 3TO NEpechIH
WM KOCBI, OTAENAIOIINE OT MOPS JIaTyHBI U JIMMaHb! (paiioHbl AKTAIICKOTO,
Yoxpaxkckoro, Tobeunkckoro, Kosickoro, ¥Y3yHiaapckoro o3zep; akKymyJisi-
TuBHBIN Oeper Deomocuiickoro 3anuBa u Kameri-bypysckas koca). [lenbd
Ha y4yacTke oT ®eogocuu g0 Kepuu u nanee 10 AHambl — OTMENBIH, OTHO-
cutesibHO BhIpoBHeHHBIH. lllupnna menbda Ha mpopomkennn Peomocnii-
cKoro 3aiuBa — 45 kM, rimyOuHa Ha BHemHeM kpae — 90-100 m. Y wmbica
Yayna mmpuHa menbda ymeHbmaercst 10 25-30 kM; riryOMHa BHEUIHETO
kpast — okoso 100 m. Jlanee Ha BOCTOK ImIeNb() CHOBA PACIIUPSICTCS, U K IOTY
ot Kepuenckoro npomnuBa ero mupuHa qocturaet 50 kM, TiIyOrnHa BHEIIHE-
ro kpas ot 90 no 135 m.

B mpenenax Boctounoro mennda Obun chopMupoBaHBI Oeperopas
ormenb (0-5 M) U moxBoxHAsS abpa3MOHHO-aKKyMYJISITHBHAsI Teppaca TITy-
6uno# 20-50 M BO BpeMs [UIMTENFHOTO CTOSHHUS ypoBHA UepHOTro Mops B
HOBOABKCUHCKMM M €HUKAJIbCKUM MEPHOJIbI rojiolieHa. U3 anemeHToB noj-
BOJIHOTO pelnbeda 0OHAPYKEHbI PENUKTOBBIC MOJBOJHBIC NOJIMHBI JloHa U
Crapoit Ky0aHu, moaBoAHbIC KaHbOHBI.

OcHOBHBIM (POHOM, OKa3aBIIMM HauOoOJIbIIEEe BIMSHHE HA (OPMHUPO-
BaHMe penbedpa M 0caJouHOM ToNIM OeperoBoi 30HBI M Ienbdha Kpbima
ObUTH KpyTTHOMacIITaOHas TPAHCTPECCHBHO-PETPECCUBHAS PUTMUKA YPOBHS
UepHoro Mopsi M TEKTOHMYECKass AaKTUBHOCTH OEPETOBBIX M aKBaJIbHBIX
MopdocTykTyp. CorinacHo JaHHBIM IO JINTOJIOTHH M T€OXPOHOJIOTHH IT03]1-
HEIUICHCTOIICHOBBIX OTIIOKEHHUH IIenbda UepHoro Mopsi, OeperoBast JIMHU
PAaHHEHOBOABKCHHCKOTO Bomoema (27-17 T. n. H.) HaXxomwiach B paiioHe
coBpeMeHHBIX n300aT -90-80 M ¥ mouYTH Bech menb( coBpeMeHHOro Yep-
HOTO MOpS BBIIIE 3TOW M300aThl OBUT CyIIel, KoTopas o0pa3oBIBaja 00-
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IMPHYIO JAETIOBHAIEHO-3PO3HOHHO-AJUTIOBHANIBHYIO PaBHHUHY, MOKPBHITYIO
Jnéccamu.

HeonHokpatHble KpynHoOMaciiTaOHble H3MEHEHUs ypoBHS YUepHoro
MOPSI B TIO3HETICUCTOICHOBRIM 3Tam pa3BUTHs YepHOTO MOPsi 00YCIOBUIN
(hopMHpOBaHHE JAOCTATOYHO M3MEHUYUBOW CTPYKTYpBI BEpPXHEH 4acTH oca-
JIOYHOTO MOKPOBa Ienb(a, OCIOKHIAET UHTEPIPETALMIO OTICIBHBIX Ceic-
MOOTpaXKaloLIUX TOPU30HTOB M UX Koppeisuuio. Bepxuuil pyOex 3asera-
HUSI TI037IHE-HOBOOBKCHHCKHX OTJIOXKCHHWIl pacrojlaraetcsi Ha TriryOMHaX
-30-35 M ¥ 10CTaTOYHO BBLAEPXAH IO MPOCTHPAHUIO MIENb(a, YTO MO3BO-
JISIeT UCTIONb30BaTh UX B KAYECTBE CEHCMOCTPATUTpa()uiecKoro pernepa npu
pacuJI€HEHUH OCAaJOYHOM TOJIM HAa TPAaHUIC BHYTPEHHETO M BHEIIHETO
menbga, OTACIAIONICTO MO3THEXBAIBIHCKYIO CEpHIO OT BBIMICIEKAIIETO
TOJIOIIEHOBOTO KOMILIEKCA.

B o0meM xoje Tojo1eHoBOM TpaHcrpeccud UepHOro Mopsi BBIIES-
I0TCS TSITh (a3 YCKOPEHHOTO MoJbeMa ypOBHs (Oyra3ckuii, BUTSI3EBCKHH,
KaJJaMUTCKUH, PKEMETHHCKAN 1 HUM(EHCKUI), pa3aeIeHHBIX OTHOCHTEIIb-
HO KpPaTKOBPEMEHHBIMU (l)aSaMI/l CTa6HHH3aHHM WJIN HE3HAYUTCIIbHOI'O II0-
HIDKEHUSI YPOBHS MOps. B mepron HauaneHOTOo (0yrasckoro) sramna ypoBeHb
MOpsI K Bp€MEHHOMY pyOexy OK0JI0 8,5 ThIC. JI.H. JOCTHT OTMETOK -20-25 M.
BeperoBast nuHUS 3TOr0 BO3pacTa MPOCIEKUBAETCA IO BCEMY MEPUMETPY
CEeBEPO-3aIaIHOT0 CEKTOpa YEPHOMOPCKOTO mIenb(da M Ha modepexbe 3a-
nagHoro KpeiMa B Buzie morpeOeHHOM aKKyMYJISITHBHOM (DOPMBI, OTIEIISIO-
el PacIooKEHHOE OOIIUPHOE TMOJIe TUMAHHBIX OTIOKeHui. ['eomopdo-
JIOTUYECKH OHA TPEJICTABIIET co00il Hamboiee paHHIO TeHEepaIio 0apb-
ePHBIX KOC, c(pOpMHUPOBABIIMXCS B XOJ€ TOJOIECHOBOW BONIONNHU abpas3u-
OHHO-aKKyMYJISITHBHOTO Oepera Ha ydacTKe MoOepexXbs K 10Ty OT Mbica Jly-
KYJUI ¥ TIPOTATHUBAIOMIYIOCS C TepepbIBAMH BILIOTH IO CEBEPHOTO OKOHYA-
Hus EBnaropuiickoit OyxTel (M. Kapanturnsrii). CorylacHO naHHBIM Oype-
HHS Ha NPUYCTHEBBIX ydacTKax Maibix pek 3amagHoro Kpeima (BenboOek,
Kava u 1p.) K 3TOMy BpeMEHHOMY pyOeXy OTHOCHTCS Hayalo WHIPECCHUH
MOPCKHX BOJI B HU30BbSI PEUHbBIX JOJUH U (DOPMHUPOBAHHUS TUMAHOB.
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A.I'. Kocuukwuii, E.B. Beitozépos
Mockosckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

OLEHKA MAKCHUMAJIBHOI'O CTOKA
MAJIONU3YUYEHHBIX PEK YEPHOMOPCKOI'O IOBEPEXKbSI
KPACHOJIAPCKOI'O KPAST

Tepputopust Uepromopckoro nobdepexbs KpacHogapckoro kpast Tpa-
JUIHOHHO TPHUBIIEKAeT MOTOK TypHcToB. OmHAKO, AL TAHHOTO pEerHOHa
CBOMCTBEHEH PsJ ONACHBIX THIPOJIOTHYECKNX MPOLIECCOB, K YNCITYy KOTOPBIX
OTHOCSITCSl HABOJHEHUSI, COIPOBOKAAIOIINECS 3a4aCTyI0 OIACHBIMU PYCIIO-
BBIMH TIPOIIECCAMH, B YACTHOCTH Pa3MbIBaMH OEpEroB M Mp. 3a MOCIIEAHUE
JECATHIIETHS 3/1€Ch MIPOM30IIUIO HECKOIBKO CEPbE3HBIX HABOAHEHMH, HEKO-
TOPBIE M3 KOTOPBIX, YBbI, COIPOBOXIAJINCH YCIOBCUYCCKHMU KEPTBAMMU.
HpI/I‘II/IHBI yyalmeHus HaBOHHeHHﬁ MOTyT OBITh CBSI3aHBI C KJIMMAaTHYECKUMU
WU3MCHEHHSIMH, aHTPOMOTeHHBIMHU (DaKTOpamH (3acTpOiKOil MOWM U cyxKe-
HUEM IONEPEYHbIX MPOHIEH T0TUH) U JIP.

OfHUM M3 KIIOYEeBBIX (PAKTOPOB MAKCHMAJIBHBIX YpPOBHEH BOIBI U
OMAaCHBIX PYCJOBBIX MPOIECCOB SBISIETCS MAaKCHUMAJIbHBI CTOK peK.
Jnst onleHKH 3aKOHOMEpHOCTEH ero (opMHUpOBaHKS OOBIYHO HCTIONB3YIOTCS
JaHHBIE THAPOJIOrNYECKUX mocToB. HecMoTps Ha TO, 4TO HA TaHHOM OTHO-
CHUTEJIFHO HeOOJIBbIION TEPPUTOPUH PACIIONIOKEHO 12 nefCTBYIOMMX TOCTOB
I'mapomercmyx0b1 Poccuu, MX MaHHBIX OKa3bIBA€TCS HETOCTAaTOYHO IS
TIOJTHOTO BBISBIICHUS TPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH ()OPMUPOBAHHSA
cToka. OcoOOEHHOCTh HMCCIIeyeMOl TEPPUTOPHH B TOM, YTO OHA NPEJCTaB-
JseT co00H Y3KYIO TOJIOCY, 3aKIoueHHYI0 Mexay [ maBHbeIM xpedTom Kas-
kazckux rop u YepHsim Mopem. [lonoca 3Ta Ha OTAETBHBIX yHACTKaxX Cy»Ka-
eTcsl 10 2 KM, B CBSI3U C €M 37IECh OTCYTCTBYIOT KPYIIHbIC M JJaKE CPEIHHE
PeKu. Kak H3BCCTHO, MAJIBIC PCKU 3a4aCTyl0 OUCHb MHAUWBUAYAJIbHBI U 3HA-
YUTEJIIBHO XYK€ MOAJAI0TCA NPOCTPAaHCTBEHHOMY aHAJIM3Yy. O‘ICBI/II[HO, 4qTo
peumeHue I[aHHOﬁ HpO6J’ICMLI BO3MOJKHO JIMIIb MTYTEM CT'YIIEHUSA CCTU MOHU-
TOpUHTA.

B kauecTBe JONOJHUTENEHOIO MCTOYHHMKA THIPOJIOTMYECKOH MH(OP-
Malliy MOTYT CIIYyXHTh JJaHHBIE CTAaHIINH aBTOMAaTH3NPOBAHHOTO M3MEPEHHS
ypoBHe# Bojel HIIK «Omepcut». Ota opranusanus coBmecTHo ¢ MUC
Kpacnomapckoro kpas nociie HaBogHeHuUs B I. KpbIMCke, Mpon3oIeamero
B mrone 2012 1., ycraHoBmia Oomee 250 cTaHmmii Mo BCEH TeppUTOPUH
Kpas, GonpIIMHCTBO M3 KOTOPHIX pacrioyiokeHbl B OacceiinHe p. KybOans, a

© Kocuukwii A.T"., benozépos E.B., 2023
" BBINOIHEHO 110 TOC3aaHHI0 KaeIphl THAPONOTHH CYIIH reorpadHueckoro (pakynprera
MI'Y umenu M.B. Jlomonocosa (Ne 121051400038-1).
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MIPUMEPHO TPEThS YaCTh HAa HCCIEAYEMONH TEPPUTOPUN UEpHOMOPCKUX pEK.
OTH CTaHIMU B aBTOMAaTHYECKOM PEKUME INPOBOIAT M3MEPEHHS YPOBHA
BOJBI B pekax (Kaxaele 10 MHHYT) M, B clIydae MPEBBILICHUS YPOBHIMHU
HeOJIaronpHsTHBIX WM OMIACHBIX OTMETOK, NepealoT HHPOPMAIIUIO B Kpae-
Boit MUC, 4To TO3BOJIIET CBOEBPEMEHHO OIMOBENIaTh HACEIEHHE O BO3-
MOYKHBIX HEOJIaronpusTHBIX CUTyaluusiX. boJIbIIMHCTBO cTaHLUi padoTaer ¢
2014 r., m0o3TOMY K HacTOSIIEMY BPEMEHH [0 HUM HaKOIUIEH JEBSITUICTHUH
TIepuo HAOMIOAEHUH. YUUTBIBasE KOJIWYECTBO 3TUX CTAHLMUH, UX UCIIOJIb30-
BaHME T03BOJISIET MHOTOKPATHO CTYCTHTh CETh MOHHUTOPHHIA BOJHBIX 00B-
eKTOB HccaexyeMor tepputopun. Opnako, crannuu HIIK «Omepcut» Be-
JOyT HaOJIOIEHMS TOJNBKO 3a yPOBHSIMH BOAbl H, KOoTOpble camu Mo cebe
IUIOXO TOJAAIOTCA MPOCTPAHCTBEHHBIM 3aKOHOMEPHOCTSIM M3-32 CHIIBHOM
3aBUCHMOCTH MX OT JIOKQJIBHBIX YCIOBHH CTBOPOB M3MEPEHHMH: MOMEPEUHO-
T'0 ¥ IPOAOIBHOTO NPOQMIS PEYHBIX JOJIUH, [IEPOXOBATOCTH PycJia U IOH-
MBI ¥ 11p. [ToaToMy, 1UIst HCTIONB30BaHMs NAHHBIX 3TUX CTAHLIUI HeoOXxoau-
MO IOJIy4eHHE 110 HUM PacxoJ0B Bozbl Q.

Hauunas ¢ 2016 1. cOTpyIHHKH U CTYAEHTHI Kadeapbl THIPOJIOTHU
cymu reorpagudeckoro dakymnpreta MI'Y umenun M.B. JlomonocoBa (mipu
AKTUBHOM Yy4YacTHUH aBTOPOB) NMPOBOJAAT HcCiel0oBaHUA UEepHOMOPCKHUX peK
Kpacnogapckoro kpas B CTBOpaxX, OO0OpYyJIOBaHHBIX CTaHIUSIMH
HIIK «9mepcuty. PaboThl BKIFOYAIOT: MOMEPEYHYI0 HUBEIUPOBKY PyCEN U
MOMM pPEK, U3MEPEHUE MEXKEHHOTO YKJIOHa BOJHOW MOBEPXHOCTH, MHOIO-
KpaTHBIC N3MEPEHHMSI PAacXOA0B BOJBI IIPH Pa3HBIX YPOBHsX. JlaHHBIE M3Me-
peHUST TTO3BOJHIN TMOCTPOUTh KpuBble O = f(H) Iist OONBITMHCTBA HCCIIE-
JIyeMBIX CTBOPOB U C MX ITOMOIIbIO BOCCTAHOBHTH PAcXOIbI BOABI JaHHBIX
PEK 3a BECh AEBATHICTHHUN NepHoA. IIpuMepHO TpeThio YacTh CTBOPOB IPHU-
IIJIOCh OTOPaKoBaTh H3-32 HEYCTOWYMBOCTH PYCET H, COOTBETCTBEHHO,
CHIIFHOW HEOTHO3HAYHOCTH KpuBHIX Q = f(H). OnmHako, M1 OONBIINHCTBA
CTBOPOB KPHUBBIE MOCTPOUTH YJAIOCh, YTO MO3BOJIMIIO MTOYTH B YETHIpE pasza
CTYCTUTh CETh THIIPOJIOTHYECKOr0 MOHUTOpHHTra YepHoMopckux pek Kpac-
HOJIApCKOTO Kpasi.

Jlanee, ucronb3yss CHHXPOHHBIN HEpHON HAOIIOJCHUI Ha CTaHLMUAX
HIIK «Omepcut» U ruapoiorndeckux mocrax I'mapomerciryxObsl Poccun,
MpeanoaaraeTcs MPUBECTU JAHHBIE MO CTBOpPAM CTAHIMHA aBTOMATU3UPO-
BAHHOTO U3MEPEHMs] YPOBHEHN BOABI K MHOTOJIETHEMY MEPHOAY U MOJIyUUTh
XapaKTEpPUCTUKN MaKCHMAJIbHOTO CTOKa PpasHBIX oOecredeHHOCTed. OJTo
MO3BOJINT CYIIECTBEHHO YTOYHHTH IPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH
MaKCHMaJIbHOTO CTOKa PEK M 1aTh PEKOMEH/AINH 110 CHIDKCHNIO OACHOCTH
THIPOJIOTNYECKUX M PYCIIOBBIX MIPOLIECCOB B JAHHOM PETHOHE.
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JI.B. Kykcuna, A.C. LbluieHK0OB
Mockoeckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

MPOCTPAHCTBEHHAS U3BMEHUYNUBOCTDH 3PO3UHA ITIOYBBI
HA TEPPUTOPHHU KPBIMA "

W3yuenne sKcTpeMalbHBIX 3pO3HOHHBIX coOBITHH (D3C) sBusiercs
BAKHOM 3aJlayeil Hay4yHBIX HCCIIEIOBAaHMHM BO BceM Mupe, MOCKOIBKY HX
TIOCIIEACTBUS, KaK MPaBHUIO, MMEIOT 3HAYUTEIBHBIA COIHMAIEHO-3KOHOMH-
yeckuii 3¢ ¢pexT. [lonnManne 0CHOBHBIX (PaKTOpOB (OPMHPOBAHUS M Pa3BU-
THSI TOJIOOHBIX COOBITHI MOYET CYIIECTBEHHO YIPOCTHUTH 3a/1auy pa3pabor-
KU 3aLUTHBIX MEp ISl 3eMEJIb, MIO/IBEPKEHHBIX PUCKY BO3JCHCTBHS SPO3UH.
HecMoTpst Ha 3HAYUTENBFHOE KOJMUYECTBO ITyOIMKAIMHA, MOCBSAIIEHHBIX TaH-
HOW TeMaTuKe, 0 CUX MOpP HE BBINOJIHEH KOMILICKCHBIN aHallM3 POJU pas-
JMYHBIX IPUPOAHBIX M aHTPOIIOT€HHBIX (DAaKTOPOB B (POPMUPOBAHHH ITOBTO-
psemocTti M MHTeHCHBHOCTH DOC I pa3zHOOOpa3HBIX TOPHBIX OONACTEH.
Kpome Toro, Oomnbiias 4acTh IIPOBEICHHBIX UCCIEAOBAaHNI HE OXBATHIBAIOT
teppuroputo OpiBmero CCCP. Hmeromuecs myOnukanuy, Kak IpaBHIIo,
TIOCBSIIEHB! PETHOHABHBIM, a Yallle JIOKATbHBIM HCCIECAOBAHUAM U HE YUH-
TBIBAIOT COBPEMEHHBIX T'MPO-KINMAaTHIECKUX YCIOBUI.

[Ipennaraemoe uccieoBaHUE HANPaBICHO Ha M3Y4YEHUE MPOCTPAHCT-
BEHHBIX 3aKOHOMEPHOCTEH HM3MEHYMBOCTH 3PO3WH ITOYBBI HA TEPPUTOPHH
KpbIMCKOTO TOITyOCTpOBa Ha OCHOBE YHHMBEPCAJILHOTO YPAaBHEHHS PO3UH
nouBbl (RUSLE) ¢ uCnojbp30BaHUEM HAaWIyUIIMX JOCTYIHBIX 0a3 JaHHBIX
Ut u3ydaemMoro pernona. C Henbio MPOBEPKH PE3YIbTAaTOB HAIIUX HCCIIe-
JIOBAaHHH OBUIO BBHITTOJHEHO CPABHEHNE MOIYUYSHHBIX OLIEHOK MOTEPh ITOYBBI
CO 3HAYCHMSMHU CTOKa B3BelIeHHBIX HaHOcOB (CBH), n3MepeHHBIX Ha cTa-
nroHapHbIX noctax Kpemckoro YI'MC. Hecmotps Ha T0, uTo CBH 00Be-
JUHSET pa3lIndHbIe TPOLECCH PO3UH U aKKyMYJISIIIAU B MIPEEIax peuyHoOro
OacceliHa, ObUIO YCTaHOBJIEHO HaJM4HE JOCTATOYHO TECHOH B3aUMOCBSI3H
(xor¢ppumment koppemsinun nopsiaka 0.67) mexxny CBH u momydyeHHBIME
HaMH OLIEHKaMH ITOTEPh ITOYBBI.

Dpo3us MOYBHI OIEHUBANIACH JUISI IBYX TepruoaoB: 1958—1988 u 1989—
2018 rr. Pacrmag CCCP B 1991 r. nmoBiék 3a co00i 3HAYNTEIBLHBIE U3MEHE-
HUSI B XapakTepe 3eMJIernojib3oBaHus Ha Tepputopuu Kpeima (Hartvigsen,

© Kykcuna JI.B., Lpimenkos A.C., 2023

" Bemonneno no mianam HAP (I'3) Hay4HO-HCCIIEI0BATEIbCKOM Ta00PATOPHE SPO3HI TOUB 1
pycioBeIX nporeccoB uM. H.J1. MakkaBeeBa reorpaduueckoro daxynsrera MI'Y umenn M.B.
Jlomonocoa (Ne 121051200166-4 — cOop 1 00pabOTKa JaHHBIX CTALMOHAPHBIX HAOIIOJCHUI)
npu nojzepxke POOU (mpoekt Ne 20-35-70035)
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2014). CormacHO TpeABIAYIINM HCCIEIOBAHUAM, IUIOMIAIb NMaXOTHBIX 3e-
Mmeins B Kpeimy B 1990-2010 rr. cokparmnack Ha 10% (Lesiv et al., 2018) c
~18700 ¥m> 10 ~15700 xm’. HaumGonee 3HAUMTENbHBIE U3MEHEHUS npo-
M30IIUTH B ceBepHOU yacTu KpbiMa (CoKpalieHne NaXxoTHBIX 3eMeJIb JOCTHUT-
110 23%) u Ha Kepuenckom nmomyoctpose (16%).

OlieHKa CpeaHeroI0BOi 3po3uM MOYBHl 1Jsl nepuoaoB 1958-1988 u
1989-2018 rr. mokasaina, yTo B HaUOOJIbILIEH CTEIIEHH TIOJABEPIKEHBI 3PO3UH
ropusle paiions! FOxxHoro KpbiMa, 4To MpenMyIecTBEHHO CBS3aHO C BBICO-
KHMU 3HAaYCHUSIMU UHJICKCA DPO3UOHHON CITOCOOHOCTH 0caakoB (R dakrop)
U Oosplioil kpyTu3HO#t ckioHOB (LS dakTtop). CpenHeromoBas BeJMUMHA
TIOTEpPh TOYBBI, COITIACHO HAIIMM OIIEHKaM, COCTAaBILIa Topsaaka 23.7 MIH. T
(npu cpenneii ckopoctu 3posun 0.67 t/ra-B rox) no 1988 r., u 20.7 muH T
(ipu ckopoctr 0.58 T/ra B'TO) MOCae 1989 1.

B nenom, mpoBeneHHOE MCCIeOBaHUE HE OOHAPYKHMBACT 3HAUUTEIb-
HBIX W3MEHEHWH B TPOCTPAHCTBEHHOM DACHPEACICHUH 3PO3UH IOYBHI.
B 1958-1988 rr. mopsaxa 3590 ra (13.9% teppurtopun) 6pUIN HOABEPIKEHBI
PHCKY 3PO3HHU MOYB OT YMEPEHHOIO JO KpailHE BBICOKOTO, B TO BPeMsl Kak
g epuona 1989-2018 rr. Benmmunna coctaBmia mopaaka 3490 ra (13.5%).
PesynbraThl MpoBEJEHHONW Pa0OTHI MO3BOJIIOT MO-HOBOMY B3IUISIHYTh Ha
PHCKH pa3BUTHS 3po3ur MouBbl B KpbiMy. OHM MOTYT CIOCOOCTBOBATH BBI-
SIBJICHUIO TPHOPHUTETHBIX 00NacTel, Hy)KAaroluxcs B Oojee JAeTalbHOM
W3y4YEeHHUS U pa3padOTKH Mep 110 MUHUMH3ALUH SPO3HHU TTOYBBI.

A.A. Kypakosa
Mockoeckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

OIIEHKA OITACHBIX ITPOSIBJIEHUM PYCJIOBBIX
MPOILECCOB HA PABHUHHBIX PEKAX"

PycrnoBble mporecchl U pa3MbIBEI OEperoB — ofHa U3 Haubolee pac-
MIPOCTPAHEHHBIX U SIPKUX (DOPM TIPOSIBIICHHS WX OIACHBIX IPOSBIICHUH,
TIPUPOJIHBIC SIBICHMS, YTPOXKAIOIINE Pa3pylIeHHEM MTPUOPEKHBIX TEPPUTO-
pUM HaceleHHBIX IYHKTOB, CO3JaHMEM aBapHUHHBIX CHTYAIMH AJIsI WHXKe-
HEpPHBIX COOPYXECHUH M KOMMYHHUKAIMH, OCIIOXKHSIOIIEE CYAO0XOJCTBO, Be-
Jyliee K MOTCHIMAIbHON MOTEpe LEHHBIX CENIbCKOXO3SHCTBECHHBIX U JIEC-

© Kypakopa A.A., 2023

" Boimonseno no mianam HAP (I'3) Hay4HO-HCCIIEIOBATEIECKOH 1TA00OPaTOPUH PO3HUH IIOUB U
pycnoBbix npouecco uM. H.M. Makkaseesa MI'Y umenn M.B. JlomoHocoBa
(Ne121051200166-4) npu dpunancosoii nogaepxkke PH® (mpoext 23-17-00065).
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HBIX YTOIWH U B LIEJIOM 3aTPyJHAIONIEEe OCBOCHUE PEK U IIPUPEUHBIX TePPH-
Topuil. OHH MOTYT OBITH OOYCIIOBIIEHBI KaK €CTECTBCHHBIMH MPUUIMHAMH,
TaKk U YCHJICHBI B XOJI€ OCBOCHHMS PEK U MPUOPEKHBIX 3eMelb. Briaensior
NOTEHIMAJIBHYIO U PEasIbHYI0 OMAaCHOCTh PYCJIOBBIX IpOIlecCOB. B mepBom
clly4yae OMacHOCTb MPUCYTCTBYET BCETAA, U €€ HaJ0 yYUTHIBATh IIPH OCBOE-
HUM TEPPUTOPHH, 3HAsI 3aKOHOMEPHOCTH M HAIPaBJICHHOCTh PA3BUTHS IPO-
LIECCOB, BTOPas IPeJCTaBIAeT co00il yke CyLIeCTBYIOIYO yrpo3y. OObeKT
MOJKET OBITh OCTPOEH TOT/Ia, KOTa OIIACHOCTH He OBLIO, HO B X0/1€ PyCJIo-
BbIX nedopmanuii oHa co3znanachk. Ha pexax co ciaboycTOHYMBEIM pyciIoM
B CBOOOJHBIX YCIIOBHSIX BCErJa €CTh MOTCHIHAJbHASI OIMACHOCTH pPa3MbIBa
Oeperos.

B pa3nuuHBIX MOXX0JaX K OIIGHKE OIACHOCTH PYCJIOBBHIX IPOLECCOB
Pa3MBIBBI OEperoB BKIIOYEHBI KaK OJMH UX TJIaBHBIX (PaKTOPOB, XapaKTepH-
3YIOLIMX WX HHTEHCHBHOCTH. CTENeHb M 9acTOTa IPOSBICHHUS ONACHBIX PYy-
CIIOBBIX IIPOLIECCOB 3aBHCHUT OT YCTOHYMBOCTH — HHTEHCHBHOCTH PYCJIOBBIX

N d
Hepe(bOpMI/IpOBaHI/II/I, KOTOpas OLCHHUBACTCA YHUCIaMU JloxtnHa JI=— ®
t

ko3 dunmenta crabunproctn H.M. MakkaBeeBa K, ZLIOOO, rae d —
),

KPYITHOCTH JJOHHBIX HaHOCOB, MM; / — YKIJIOH, %o (B K, — Oe3pa3mMepHEIii);

b, — MMpUHA pycla PeKH, M.

B 3aBucuMoOCTH OT rpajaly yCTOWYMBOCTH PEYHBIX PYCEN AT HUX
XapaKTepHB! OMNpEeNICHHbIE CKOPOCTH Pa3MBIBOB WJIM HAaMBIBOB OEperos
(cpemHME M MaKCHMAaNbHBIC) M CMEIICHUS (GOpM pycioBoro pembeda (oce-
penKkoB U MOOOYHEH), MPOTSHKEHHOCTh (POHTA Pa3MbIBA, MEPHOAMIHOCTD
TOPU30HTANBHBIX PYCIOBBIX Aedopmanuii uiam pasBUTHA pyKaBoB. Bblme-
JSIFOT pycJia OT aOCONIIOTHO HEYCTOWYMBBIX (C BBICOKOW CTEIICHBbIO MHTEH-
CHBHOCTH PYCJIOBBIX jaedopMaiuii) 10 aOCOJIOTHO HEYCTOWYMBBIX, KOT/a
Kakue-1m00 pyclioBble epeOpMUPOBAHHS OTCYTCTBYIOT.

HccnenoBanue MOCBSILEHO CpefHEMY M HIKHeMy TeueHuio O0u (ot
yerbst p. Tomu 1o r. Canexapaa), Hmwxnemy Upteimry (ot yerbst p. Tapsl 1o
cimsiaus ¢ OObl0) M Hanbosiee KPYIMHBIM WX npuTokam: Tomwu, UynbiMy,
Kern, Temmy, Baxy, Tpomberany, Arany, Jlamuny, Kasemmy, Ioayto, Iapa-
6emn, Bactorany, bonsmomy FOrany, Ceseproit CoceBe, [embsiake, To6o-
ny, Type, TaBae u Konne. PaccmarpuBaeMsie pycina pex GopMUpYyrOTCS B
MIpezieax JIECHOW 30HbI B CXOIHBIX U OTHOCHTEJIBHO OJHOPOJIHBIX T€0JIOTO-
reomopdornoruueckux yciaoBusax. OHU IIPEACTABIAIOT cO0OH paBHUHHBIE
peKu ¢ HeOOJBIINMHU YKJIOHAMH, OTHOCHTEIBHO OZHOPOIHBIM JIUTOIOTHYe-
CKHUM COCTaBOM aJUTIOBUAIIBHBIX OTJIOXKEHHUH (TIECKH, CYIECH U JIETKUE CYT-
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JIMHKH), CJIAralolluX MOMMy U HaATIOWMEHHBIE TEPPACHL, YTO 00yCIaBINBACT
aKTHBHBIC TOPU30HTANIBHBIE PYCIIOBBIE Ie(OPMAIIHH.

B xone nccnenoBaHus pa3MbIBbl OEpEeroB ObUIM MOJTYYESHBI HA OCHOBE
COTNOCTABJCHUS  PAa3HOBPEMEHHBIX  KOCMHYECKMX  CHHUMKOB  CEepHid
«CORONA KH-4A, By, «Landsat 1, 2 MSS», «Landsat 4, 5 TM», «Landsat
7», «Sentinel-2» 3a nBa BpeMeHHBIX MHTepBasna: 60-80-e¢ rr. — 2016-2021
IT., KOTOpble 00padaThIBAIMCH MOJIYaBTOMAaTH3HPOBAaHHBIM METOJIOM C TIO-
Mouipio nHCTpyMeHToB B nporpamme ['UIC ArcGIS Desktop. B pesynbrate
ObLIM MONyYeHbl XapaKTEPUCTHKU pa3MbIBaeMbIX Oeperos: cpefnue (Cop,
m/ron1) U cpeHeMakcUManbHbIE (Cepyace, M/TOJT) CKOPOCTH pa3MbIBa Oeperos
Y NPOTSHKEHHOCTH PasMbIBaeMoro Oepera (Lgy,, kM). Paspelienre KocMHYeCKIX
CHHUMKOB, BPEMEHHBIE HHTEPBAIIBI M TOYHOCTh METOAUKH OMPEEISIOT OPOro-
BOE 3HAYCHHE OIpeNeNIeMBIX CKOpOCTel pa3mbIBa 6eperos — ot 0,5 m/rof mist
OO0u u 1 M/roj 1Sl OCTATIBHBIX PEK.

Pycna pex O0b-Hpthinickoro 6acceiina popMUPYIOTCS B CBOOOJHBIX U
OTHOCHTEJIFHO OJIHOPOJHBIX YCIIOBHSX, TJI€ HIMPOKO PacIpOCTPaHEeHbI pa3-
MBIBBI OEperoB, XapakTepH3yIOIIHMecs BBICOKMMH TeMmnamu. [IporsokeH-
HOCTb W TIOJIOKEHHE (POHTOB pa3MblBa OTPAXKAIOT XapaKTep CMELICHHS
¢dopM pycna (M3IIy4HH WIN PYKaBOB), @ CKOPOCTH — MHTEHCUBHOCTH T'OpH-
30HTAJIBHBIX PYCIOBBIX Jeopmanuii. Pa3MbIBBI OeperoB He TOJBKO cO37a-
0T ONACHOCTH AJISl OCBOCHHS NPUPEYHBIX TEPPUTOPHHA U BOIHBIX PECYPCOB,
HO W BBICTYNAlOT MCTOYHUKOM IIOCTYIIIGHHSI HAHOCOB B PYycCJO, KOTOPBIE,
aKKyMyJIPYSICh HI)KE IO TEUCHHUIO, NMPHUBOIAT K OOMEJICHHIO MEpPEKaToB,
3aTpyIHSIOT CYA0XOJCTBO.

Cpenusasg n HwkHAS OO0b M HIDKHUH VIPTHII MMEIOT TPEeUMYIIeCTBEH-
HO OTHOCHTENIFHO YCTOHUYMBBIE pyClia M, COOTBETCTBEHHO, YMEPEHHYIO
oracHocTh. Ha ux mpuTokax onacHOCTh PYCIIOBBIX MPOLIECCOB OTHOCHTEIb-
HO HeBbIcOKast (1-2 Oanna), yBeJIMYMBasCh BHU3 MO TEYCHHUIO U JOCTHras 3
6aJ10B B HM30BBSIX KpYHHBIX pek (Tomp 1 Uynsim). [1pu 3TOM B 11enom [uist
pex O6n-UpThinickoro 6acceliHa HHTEHCHUBHOCTH pa3MbIBa Oeperos, a, co-
OTBETCTBEHHO, W CTEIECHb OMACHOCTH TOPH30HTAIBHBIX PYCIOBBIX Aedop-
Manuii CHI)KaeTcsl B HAIIPaBJIEHNH K ceBepy U K OO0b-VIpThIIICKOMY MEXIy-
pedsio.

Iomy4eHHbIE pe3ynbTaThl MOKHO HCIIONIB30BaTh Ul pa3pabOTKU pe-
KOMEHAAIMH 10 6€30IaCHOMY HCIIOJIb30BAHHIO BOAHBIX PECYPCOB TEPPUTO-
puH ¥ 3QHEeKTUBHOMY YIPABICHHIO PYCIOBBIMHU IPOLIECCAMH, B TOM YHCIIE
UX ONAaCHBIMH MPOSIBJICHUSIMH.
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H.B. JIunatos
Bonawccxuii 2ocyoapcmeennbiil yHusepcumem 600H020 MpaHcnopma

K BOITPOCY PACYHETA TMHAMUWKHA ITOBEJEHUS
CBOBO/ITHOM MMOBEPXHOCTH OTKPBITHIX BOJIOTOKOB

Poccust obmamaer rpomMagHON CEThIO €CTECTBEHHBIX, TITYOOKOBOIHBIX
PEeYHBIX MOTOKOB. [ToMuMoO pemieHus mpoOiieM 3HEPTeTHKH U BOAOCHA0XKE-
HUS 3TO TO3BOJIMJIO CO3aTh PAa3BETBICHHYIO M MPOTSHKCHHYIO CETh BHYT-
PEHHHUX BOJHBIX TyTeH. YUUTHIBas MPHUPOIHBIC OCOOCHHOCTH IOBEICHUS
BOJHBIX TOTOKOB W TIOCTOSHHBIH POCT HEOOXOAMMBIX Ta0apUTOB BOIHBIX
IMyTel ISl OpraHn3alii PeHTa0eIHFHOTO CYA0XO0ACTBA, BOIPOC O CYI0XOI-
HBIX INIyOMHaX Ha KOHKPETHOM YYacTKe CTal KpaeyrojbHBIM. JlomomHu-
TEJbHBIM KaTadu3aTOPOM YCJIOXKHEHHUS 3TOr0 BOMPOCA CTAJO TMOBBIIMICHUS
00BEMOB JTHO YIiIyOJICHUS TPAH3UTHOTO CYIOXOJCTBA, a TAKXKE 00bIYa He-
pyAHBIX cTpouTeNbHbIX MaTepuanos (HCM) u3 pycna peku.

U3zBecTHO, uTO HeKOHTposmpyemas go0prda HCM Bener k «mocaakey
CBOOOJTHOM MOBEPXHOCTH Ha TPWIICTAIONIUX YYaCTKaX PEKU U KaK CICICT-
BHE — K CPBIBY TPaH3WUTHBIX CYJOXOJHBIX TIyOWH. J[ns mpemoTBpamieHus
MIPOSIBJICHUST TIOJOOHOTO HETaTUBHOTO Pa3BUTHS COOBITHI KpaitHe >¢dex-
TUBHOU SBJSIETCS TpeIBapUTEIbHAS pacueTHas OIEHKA MPOCATKU YPOBHEH
Ha y4acTKE PEKHU M BBEICHUS OrpaHIYeHHS Ha 00heM H3BICKAEMOTO TPYHTA
U3 pyclia peKu.

Bonpocamu pacuera OTMETKH CBOOOIHOI MOBEPXHOCTH PEYHOTO IO-
TOKa 3aHMMAJIMCh MHOTHE yUeHbIe Ha MpoTsbkeHuu nociaeanux 80 get. Ilep-
BbIC METOJbI 0a3MPOBAIKMCh Ha OICHKE COMPOTHBICHHS pyclia KakK IyJIy
CYMMBI COTIPOTHBJICHUN KOHTPOJBHBIX CEUEHMH Ha KpasX ydacTka, OCpell-
HEHHO# 1Mo Bcel mmHe. [y Goree WM MEHee KOPPEKTHOTO pacdera Bech
YYacTOK peKd pa30MBajCs Ha HECKOIBKO IMOMYyYaCTKOB, B Ipejaenax KOTo-
PBIX CONPOTHBJICHUE pyclia (M KaK pe3yiabTaT — Iepenaj OTMETOK CBOOO-
HOW MOBEPXHOCTH BOJBI) MOXHO OBLIO CUHTAThH JIMHCHHBIM. YBEIMYCHUC
pa30MBKHU Ha TOAYYACTKH, KaK MPaBHIIO, BEJIO K pOCTy 00beMa pacdeTHON
paboTHI, ¥ KaK MpaBWIO Ha3HAYaIOCh BecbMa CyOBeKTHBHO. B pesymbrare
BCE HAKAIUIMBAIOLIMECs HETOYHOCTH HHUBEIMPOBAIUCH Banuaaiuend kod¢-
¢unuenra mepoxoBarocT. [Ipu 3TOM MoCIeTHUN MPUHUMAICS OJWHAKO-
BBIM Ha BCEM y4acTKe, YTO BeChMa CIIOPHO IpHU Tepexoje MOTOKa Ha Ioii-
MCHHYIO YacTh CCUCHHS WJIM U3MCHEHUHU IPYTUX MOP(HOMETPUYCCKHX Xa-
PaKTEpUCTHK KOHKpPETHOTo ceueHus. [loMruMo 3TOr0, n3Ha4allbHO METOJT HE

© Jlunartos U.B., 2023
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YUUTBIBAT HM3MCHEHHS COIPOTUBIEHHS pycla NpH HU3MEHEHHH pabouero
YPOBHSI, 4TO ObLIO HcTIpaBiIeHO B MeToze I1aBnoBcKoro.

C pa3BUTHEM BBIYUCIUTEIBHON TEXHUKA U MEPCOHATIBHBIX KOMIIBIOTE-
POB B IPAaKTHUKY CTalM BHEAPATHCS YHCICHHBIE METOABI MHTETPUPOBAHUS
yYpaBHEHHs JMHAMHKU TIOBEIEHHs CBOOOJHOW MOBepXHOCTH. [Ipu 3TOM B
KauecTBe OTIPABHOHN TOUKM JUIS PELICHMS 33[a4d UCIOJIb30BaNCAd BapHaHT
JIBIDKEHUS] OJJHOMEPHOM BOJIHBI BIOJB Oocu KoopauHaT. Haubonee mokasa-
TENBHBIMH 371eCh sBIsIIOTCS padoTsl A.B. Mockans (TYMP® um. anmupana
C.O. Maxkaposa). B xauecTBe TOMOJIOTHYECKNX AJAHHBIX UM HCIOIb30BAICH
KOHTPOJIbHBIE MTPO(MIIS pAa )KUBBIX CCUCHHH (ABYXMEPHBIH MacCHB 3aBHU-
CHMOCTH IIMPHHBI HA CBOOOIHOM MTOBEPXHOCTH OT IITyOHHBI TOTOKA) M Mac-
CHB pacCTOSHUHA MEXIy KOHTPOJBHBIMU CEUCHUSIMH. Bo3Hukaromue npu
9TOM OWIMOKH B ANNpPOKCHMAIMU ITOBEPXHOCTH pPyCia HHUBEIHUPOBAIKCH C
HOMOIIBI0 KO3((UIIMEHTa LIEPOXOBATOCTH, KOTOPHIA MOAOHpAICS IIpU Ba-
JIUIAIUH MOJICIH.

JlaHHast MeToiMKa ObLIa BIIOCIE/CTBUY MPUHSATA M 3aKpeIuieHa JOKY-
MEHTAJIbHO MUHHCTEPCTBOM PEYHOTO (I0TA KaK OCHOBHAsS JUIsl OLIEHKH IO-
CaJIKi YpOBHS BOJBI NIPU pa3paboTKe KaphepoB, HECMOTPSI Ha PsJ| CYLIECT-
BEHHBIX JIOIyCKOB IIPU €€ peanu3anuu. B koHedyHOM uTore, 3TH YIpPOILEHUs
YBOJMJIM PACUETHBIX 3HAUYEHHS JAIEKO OT MCTHHHBIX 3HAUCHHUH.

CrenyromunM 3HaKOBBIM 3TalloM B Pa3BUTHH ITOJIXOJI0B K pacyeTy CBO-
OOIHBIX TIOBEPXHOCTEH MOTOKA sABIAIOTCS padoTel B.B. bemskosa. B otmm-
YUM OT NPEIICCTBEHHUKOB, OH HAaNpsIMyI0 HMHTErpupyer ypaBHeHHe CeH-
Benana mMeTooM KOHEYHOTO 3JeMeHTa. B cBoell ocHOoBe ypaBHeHus CeH-
BenaHa omuCHIBAIOT NMOBEJCHNUE OJHOMEPHOHM BOJHBI, NMOTOMY [UIS IOIY-
YEeHUSI KOPPEKTHOM IUIaHOBON KapTHHBI UM aKTHBHO NMPUMEHSETCS AONOJ-
HUTEIbHAS MPOLEAypa TOKOMIIOHEHTHOTO pa3JefieH!st MOIyJIeH CKOopocTer
Ha UX OCEBble KOMIIOHEHTHI. B pe3yibrare penieHue monydaeTcs AByXMep-
HBIM U MO3BOJISIET NEPEXOAUTh K PEIICHUIO IUIAHOBOM 3a/ade 3pO3HUH — akK-
KyMyJISIIMKA Ha ydacTke peku. Ha cerogusimnuii nens noaxox B. B. benu-
KOBa SIBJISIETCSI HanOoJIee COBEPUICHHBIM M alpOOMPOBAHHBIM ISl TIPaKTH-
yeckux 3agad. HecMoTps Ha 310 peammzanus noxaxona B.B. bemmkosa B
pszne ciaydaeB JaeT KpaifHe CIOpHBIE pe3yibTaTbl. JTO KaCAeTCsl CIIydacB
PE3KHX U3rH00B pycia peku U pa3BeTBieHHH. KoHeuHo, Banuaanus Mojenu
I0J] HATypHBIE JaHHbIE, NBITACTCS] HUBEIHPOBATh HETOYHOCTH B aIllPOKCHU-
Malllu MOBEPXHOCTH pycia. Ho BO3MOXKHOCTH 3TOro mojxoja He Oecko-
HEYHbl M3-32 0a30BBIX NOIMYLICHUH, KOTOphIe OBUIM CIETaHbl MPH BBIBOJE
ypaBHeHUH CeH-BeHaHa U3 IOTHOM CHCTEMBI YpaBHEHHH JBHKEHUS pealib-
Horo notoka >xunakoctu Hasse-CTokca. B mepByro ouepeap 3TO CBA3aHO C
TeM, uTo B ypaBHeHHsAX CeH-BeHana ommchkiBaeTcss OJHOMEpHas BOJHA U
TOJIBKO B KOHIIE pEeIICHHE IpeoOpaszyeTcs B AByXMEpHOE.
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HecMoTps Ha BblIIen3I0KEeHHbBIE AoNyleHus, noaxon B. B. bennkosa
Ommkaiimye Toxpl OyaeT mpeolragaromnM, Tak Kak OH He TpeOyeT 3Ha4H-
TEJIBHOTO BBIYMCIMTENBHOTO pPecypca Ha pean3aliiio, B OTIMYUH OT pelle-
Hus ypaBHeHuii HaBbe-Crokca. Tem He MeHee, pa3BUTHE OBICTPOJCHCTBHS
BBIYMCIIMTEIIBHONM TEXHUKHU YK€ CCTOAHS MO3BOJIACT JOCTATOYHO KOPPEKTHO
MozenupoBaTh 7-10 KMIOMETPOBBIE YYaCTKH PEKU M COBEPILIEHCTBOBATh
pacueTHbIC MOJAEIH, aKTUBHO IEPEX0Asd OT TMAPAaBIMUECKUX U THApPOMEXa-
HUYECKUX MMOJXO0A0B K THAPOIUHAMUYECKUM PELICHUSIM.

®@.H. JTuceuxui
beneopoockuii cocyoapcmeernnblil HAYUOHATLHBIL
UCCIE008AMENbCKULL YHUBEPCUMEM

PEI'MOHAJIBHAS ITPOT'PAMMA JTHOYTJIYBJIEHUSA
BOJ/IHBIX OBBEKTOB BEJII'OPOJICKOM OBJACTH:
noaxoabl, PE3YJIbTATBI, DOPPEKTUBHOCTD

Ha Teppuropun Benropojckoit o6acTu, Kak mokasana COCTaBICHHBIM
coTpyIHHKaMH lleHTpa a’pOKOCMHYECKOr0 M HA3eMHOIO MOHHMTOPHMHIA
00BeKTOB U pupoAHbIX pecypcoB (HUY «benl Vy») momHsni peectp mocro-
SIHHBIX W TIEPECHIXAIOIINX BOJIOTOKOB, HacuuThiBaeTcst 601 pexa cymMmapHOi
MPOTSHKEHHOCTRIO 4564 kM. Kpome Toro, K HacTOSIIIEMy BPEMEHH B PETHO-
He coznano Oonee 1200 nmpynoB n Bogoxpanwmin. IlyTeM cpaBHUTEIHEHOTO
aHAJIN3a Pa3HOBPEMEHHBIX KapTOrpa(uyecKuX MaTepHaloB YCTAaHOBICHO,
yto B nepuoj ¢ koHa XVIII B. k XX B. nnuHa peunoit cetu Ha benropon-
YHHE COKpaTwiach moytu Ha 38%, mpu cpemHell CKOpOCTH JAerpajarui
JUTMHBI BOJJOTOKOB Hopsaka 15 km/rox. DT (akTsl U mosydeHHble Hayd-
HBIMHU YUPEKJICHUSIMHU OLEHKHU THAPOIKOIOTHYECKON U BOJOX03IUCTBEHHOMN
CHUTYaIlM BO MHOTOM CIOCOOCTBOBANIN ()OPMUPOBAHUIO KOMIUIEKCHOM Ipo-
TpaMMBbI IO O3O0POBJICHUIO IMOBCPXHOCTHBIX BOIHBIX 00BEKTOB peruonxa.
C 2022 rozna B COOTBETCTBUH C NporpamMmon «Pa3Butue BOJHOTO U JIECHOTO
xo3siiicTBa benropo/ickoit o6yactu” B pernoHe MpOBOIUIICSH, TO-BUIUMOMY,
OecrnpeneICHTHBIM He TOJIBKO JJISl 3TOH TEPPUTOPHH, HO M JUIsl BCEH CTpaHBbI
00BeM paboOT MO pacYucTKe BOAHBIX 00BekTOB. OCOOEHHOCTH B BBIOOpE
TIEPBOOYEPE/IHBIX BOJHBIX OOBEKTOB JUISl PACUUCTKH YYaCTKOB PEYHBIX PY-
CeIl ¥ aKBaTOPUil MPyIOB U BOAOXPAHUIHUI 00yCIOBIEHA IIPEAOCTABICHHON
BO3MOXKHOCTBIO JUISl MECTHBIX COOOIIECTB NPHHATH yU4acTUE B OHJIAKH ToJI0-
COBaHMH B COIMANIBHOI ceTH. MecTHBIE coob1ecTBa ChHOPMUPOBAIH YT U3

© Jluceuxuit ®.H., 2023
" BhInomnHeHo mpy (PHHAHCOBOIT MoIepkKke MUHICTEPCTBA HayKH H BBICIIEr0 0Opa30BaHUs
Poccwuiickoit ®enepanun B pamkax ["ocynapcrBenHoro 3aaanus NeFZWG-2023-0011.
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740 Takux OOBEKTOB (PEKH, BOAOXPAHIIHIINA, NPYABI) MPOTSHKEHHOCTHIO
6osiee 2000 kM 1 obmeii miomaasio okono 5000 kB. kM. Crnenyer oTme-
THUTb, YTO PEATU3aNUI0 IPOTPAMMBI IO PACUHUCTKE PYCEN M aKBaTOPHH BOJI-
HBIX OOBEKTOB IpeIBapsuld MacuTabHble pabOTHl MO OINPEAETICHUIO 30H
3aTOIUICHHS B TOMMaX pPEK, Y4TO MO3BOJIMIIO YCTAHOBUTH TPAHHIBI 30H 3aTO-
IJICHUA TeppHTOpHﬂ, 3aTaliuBa€MbIX IIPHU MAKCUMAJIbHBIX YPOBHAX BOABI 1,
3,5, 10, 25 u 50%-Hoi1 oOGecrieueHHOCTH. I"paHUIIBI 30H 3aTOIJICHUS yCTa-
HOBJICHBI METOJIOM IMPEBBIIICHUHA C HCIOJb30BaHUEM MHU(POBOH Momenu
penbeda 1 JaHHBIX O BBICIIMX YPOBHSX BOJBI B PEKaX PETHOHA.

Kommneke paboT mo 060CHOBAaHUIO MEPOIIPHUATHH, HAMPABICHHBIX HA
pacyMCTKy NMPHOPUTETHBIX YYaCTKOB PEUHBIX PYyCel M aKBaTOPHH NMPYAOB U
BOJIOXPaHMINII, BKIIOUYAJ CIEAYIOLINE 3aJayul: OLEHKAa COBPEMEHHOIO CO-
CTOSIHHS ¥ TIPOTHO3 BO3MOXHBIX M3MEHEHUH OKpY>KaroIe cpeabl pH Ipo-
BEJICHUH paboT 10 pacYMCTKE PEYHOTO pycia W/HMiu OeperoBoil 30HBI BOX-
HOTO 00BEKTa; MojIeBbIe padoThI (0TOOP MPOO BOABI U TOHHBIX OTIOXKEHHN);
OIIpeJIeTICHUE XUMHUYECKOTO COCTaBa JOHHBIX OTJIOKEHHUH Ha ColepiKaHue
TSDKEJBIX METAUIOB M APYTHX 3arps3HUTENICH; Onpe/esieHne Kiacca omnac-
HOCTHU OOHHBIX OTJIOKCHHUIM B COOTBETCTBHU C lleﬁCTByIOHIPIMPI HOpMaTUB-
HO-TIPaBOBBIMH JJOKYMEHTAaMH; OIIEHKA 3KOJOTHYECKOTO COCTOSHUS (PIOpEI
U (ayHbl; IPOrHO3 M3MEHEHUIl OKPYKaloIeH cpelbl B pe3ylibTare MpoBe-
JeHusl paboT Ha BOJHOM OOBEKTe; pa3paboTKa peKOMEHAAIMH 0 IperoT-
BPAILICHUIO HETAaTUBHBIX IOCIEACTBUM, O3JOPOBIICHUIO NPUPOIHON CpEXbl
TIPY OCYIIECTBJICHUH IIAHUPYEMOH NEesATENbHOCTH. JI1 HaydHOTO M Ipak-
THYECKOTO 00OCHOBAHUS pabOT H3ydalu reoMOp(HOIOTHIECKUE F TE€0IKOIIO-
TMYECKUE YCIIOBHS MECT INPOBEICHUSI paboT Kak MO OpPUTMHAIBHBIM JaH-
HBIM, MOJTYYEHHBIM B PE3yJIbTaTe IOJIEBBIX M3BICKAHWN M aHAINTHYECKUX
WCCIIEIOBaHNUM, TaK U [0 MaTepuajaM, COJEPKAIIUXCs B TOCYJapCTBEHHOM
(oHzE HaHHBIX M OTPAKAIOLINX PE3YIbTAThI IPOBEICHNUS 3€MIICYCTPOICTBA,
a TaK)ke 0 MaTephaiaM U3 BeJOMCTBEHHBIX (oHI0B. PaboTHI o pacuncrke
pyciia peKr BOJHOTO 00BEKTa SBIISIFOTCS TPUPOLOOXPAHHBIM MEPOIIPUATHEM
U TPOBOIATCS 0€3 KalMTaIbHOI'O CTPOUTENBCTBA, OJIAaroycTpoucTBa U 03e-
neHeHus. s pacuuctku O0eperoB OT KECTKOM OKOJOBOTHON PacTUTENBHO-
CTH M U3BSITUS KPYIHBIX OTXO/0B MCIONB3yeTCs 3eMcHapsiy Watermaster. C
9KOJIOTMYECKUX MO3ULNIT 000CHOBaHBI MECTOIOJIOKEHHS HEOOXOAUMBIX T10
TIONIa M KapT HaMbIBa. BeiOopKa, momydeHHast ISl 3KOJIOTHYECKOH OLIEHKH
JOHHBIX OTJIOKCHHU B peKax M mpyaax (n=65), mokasana, 4To CHJIbHas Ba-
puamust (V>20%) mpucyma TakuM IoKasarensiMm, kak Mn> KapOonaTsl
>Co> @ocpar norn >Cu> OpraHmdeckoe BemecTBo >Zn>Pb> Hwurpatsl
NO;> Hutputsr NO,; cpennsist Bapuanus (V=10-20%) ormedena i a3orta
aMMOHHUIHOTO W He(TenpoayKkToB. Cpely TSDKENBIX METAIOB B JIOHHBIX
OTJIOXKEHHUAX peK U MpyaoB Hambombiue npesbimenns [IJK ormedens! s
Mn, Cu, Pb.

B 2022 rony 6butn obecrieueHbl MPOSKTHBIMU PEIICHUSMH U TEXHHYE-
CKOM PEKOHCTPYKIMEH 65 yJacTKOB BOIHBIX OOBEKTOB U Oonee 417 KB. M
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aKBaTOPHIA, YTO B [[Ba pa3a MPEBLICHIIO MEPBOHAYAIBHO IUTAHUPYEMbIH 00b-
eM paboT. B Texymiem roay B paMKax HOBOW PErMOHAIBHOM IPOrpaMMBI
«Hamm pexn», MHUIMUPOBAHHOI T'yOepHATOPOM, IUIAHHPYETCS MPOBECTH
pacumcTKy pycen u akBaropuid 50 BogHbIX 00bekTOB. B wactHOCTH, 3aria-
HUpOBaHa PAacUMCTKa pyciia U OJHOTO W3 MPUTOKOB B OacceiiHe p. Besénka
(mmHa 28 kM). Yuactok pycna Beszénku B uepre 1. benropon n panee me-
PHOIMYECKH IIOJBEPTaJCsl PACUUCTKE CPEICTBAMH T'HAPOMEXaHH3ALUH
(8 1980-1982 rr., B 1999-2000 rT.), 9TO OMPEICITUIIO CICAYIOIINE MapaMeT-
PBI PAaCIIMPEHHOTO pycia: mmpuHa — 37-45 M, rmyOunsl — 2,4-2,5 m). Ota
peKa MMeeT BaKHOE 3HAu€HHWE HM3-3a2 TOTO, YTO OHAa €IMHCTBEHHAs Cpelu
MaJIBIX PEK PEruoHa, TI€ MMEETCS THIPOJIOTHYECKUH MOCT. AHAIHU3 IUHA-
MHKH pacxoja BOJbI M0 THApornocTy boyixoBel MmokasbIBaeT, YTo, €Ciy 3a
1947-1990 tr. cpemmmii TOHOBOM pacxon BoAwl cocTtaBmsun 1,2340,07
(0,34+2,18) M’/c, To B MOCIEIHHE TPH ASCATUICTHS OH CYIIECTBEHHO CHH-
sues g0 0,51£0,03 (0,24+0,88) m’/c. B ypbanmsuposanHoM naummadre
HHU30BbE PEeKH, QYHKIHOHMPYIOIEE 10 03EPHOMY THITY, HAXOAUTCS B Map-
KOBOH 30HE 1 HCIOJB3YETCs B peKpeannoHHbIx neisx. [Ipu aTom, kak noka-
3ajJM Hallk JaHHble, KJIAaCcC KayecTBa BOJbI MEHSETCS BO BHYTPUTOJIOBOM
pexxuMe oT 4-ro kiacca (3arps3HEHHas) 10 6-ro Kiracca (OYCHb Tps3HAs).
B uactHocTH, Habmonaercst npepbimenue [1JIK, ycTaHOBICHHBIX Ui pbl-
00XO03SMCTBEHHBIX BOJOEMOB, MO TaKMM ITOKA3aTENIIM KaK MEJb, JKEJIe30
obmree, BITKs, HedTenpoayKThl U a30T aMMOHHUHHBIH.

I'.B. Jlo6anos, M.H. Capuenxas
bpsncrkuii cocyoapecmeennviil yrueepcumem umenu axao. U1 [lemposckozo

AUHAMMUKA ITPUPOAHBIX ®PAKTOPOB CTOKA MAJIBIX PEK
BACCEUHA CPEJHEU JECHBI

[IpencraBneHus O BIUSHUM COBPEMEHHBIX KIMMATHUECKUX H3MEHe-
HUH Ha OTHENbHbIE KOMIIOHEHTHI JIaHqmadTa OCTAIOTCS BeCbMa Pa3HOOO-
pasHbiMH. Pa30poc OIeHOK MposBIISICTCS HE TOJBKO Ha KOJIWYECTBEHHOM
YPOBHE, T.€. B MaciiTabax BIUSHHUSA, HO JaJK€ HA KAUECTBEHHOM — B 000CHO-
BaHWHM HarpaBjeHUs Bo3aelcTBus. He ocraHaBnuBasch mMoapoOHO Ha Ipu-
YMHAX HAayYHOH IOJIEMHKH, OTMETUM, YTO pa3HOOOpa3ue OILEHOK, a 3HAYUT
U UX HEOINPENENEHHOCTh, CHUXKAET UCTOPUUECKUN MOAXO0 — U3YUEHUE pe-
aKIUy JaHAAPTOB WINM UX OTICIbHBIX KOMIOHEHTOB HAa M3MEHECHUE KIIHU-
MaTa 3a NPOJOJKUTEIbHBII MPOMEXYTOK BpeMeHU. B uacTHOCTH, U3MeHe-
HUSI KJIIMAaTa 3aMETHO OTPaXKaloTCsl B TMHAMMKE TMAPOIOTHYECKUX Xapak-

© Jlo6anos I'.B., Capueuxas M.U., 2023
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TEPUCTUK MAJIBIX PEK, OoJice BBIPA)KEHHONW B CPABHEHHUH C KPYITHBIMHU peKa-
MH.

Hamu paccMoTpeHO BiMsHHE M3MEHEHHUH (haKTOpOB CTOKa, MPEexIe
BCEro KJIMMaTHYeCKUX BO BTOpoi nmosoBuHe XX — Hauane XXI Beka Ha nu-
HaMHKy CPEIHUX, MAKCUMAJbHBIX 1 MHUHHUMAJbHBIX PACXOM0B HA MalbIX H
CpeIHHX pekax OacceitHa cpennei [IecHbl. CII0)KHOCTh OJTHO3HAYHOI OICH-
KM BIMSTHUSA KJIMMAaTa CBsI3aHA C OJJHOBPEMEHHBIM H3MEHEHUEM APYTUX (hak-
TOPOB CTOKA, B YACTHOCTH JIaHAMWA(THON CTPYKTYpHI BOJOCOOPOB, KOTOpas
KOCBEHHO XapakTepU3yeT IEpeMeHbl B X03siicTBe. PailloHOM HccnenoBaHus
BbIOpaHa cpeiHss YacTh Oacceiina p. JlecHa B rpanunax bpsHckoit o01act,
KOTOpasi OTJIMYAeTCs] OONBIINM pa3HOOOpa3ueM JaHIIIa()TOB ¥ BapHAHTOB
UX XO34HCTBEHHOTO HCIOJIb30BaHUs. TeppuTOpHs XapakTepU3yeTcsl 3HaYH-
TENBHOW pacnaxaHHOCTBIO M HEOOIBIIOH JecucTocThio oT 5 1o 13%. Ecre-
CTBEHHAsl PAaCTUTEIBHOCTH IMpPEJCTaBIeHAa CMELIaHHBIMM JecaMd Ha BOJO-
paszmenax (eI0BO-MEIKOJMCTBEHHBIMU C TIPHMECHIO IITHPOKOIMCTBEHHBIX
TIOPOJ) M COCHAKaMH Ha Teppacax.

MonensHBIMH 00BEKTaMU BEIOpPAHBI PEKH ¢ HanboJIee MPpoa0IDKUTEIb-
HBIMH psilaMH HaOJIIOAEHHUH — OT cepelMHbl XX BeKa J0 BTOPOTO JIeCsTUIIe-
st XXI Beka (Bcero 4). MaTtepuainsl Ui U3ydeHUS U3MEHEHHS (DaKTOpPOB
CTOKa COCTABIISIIOT JaHHBIE THAPOINIOCTOB, METEOCTAHIMH (Bcero 3), pasHo-
BpPEMEHHBIE KapTorpa(puieckue MaTepHaibl U CIlyTHUKOBBIE CHUMKH. | un-
porpad OOBEKTOB HCCIIEIOBaHHS AHAIOTHYCH: BBIPAKEHHBIH MaKCUMyM
BECEHHETO TIOJIOBO/IBS B ampelie, MEKCHb B KOHIIE JIETa — Hadajle OCEHH,
c;1a00 BBIpaKEHHBIH HEPETYISIPHBIN MaBOJOK B KOHIIE OCEHH M 3UMHSS Me-
JKeHb (OOJIBIIEH BOTHOCTH, YeM JICTHSIS).

HanpasieHus n3mMeHeHul ruipoorHuecKux XxapakTepucTuk 3a 70 jger
3aMETHO pa3nyaroTcs. MUHUMAaIbHBINA CTOK Ha MOJAEIBHBIX OOBEKTaX yBe-
nuauics B cpenHeM B 1,5-2,5 paza. OcoOeHHO BhIJENsIeTCS Majias peka
Kocra (nmpurok p. CynocTh), MUHUMAJIbHBIH CTOK KOTOPOH yBEIHUHIICS B
20-30 pa3. 3a To ke BpeMs CpelHHE W MaKCHUMAaJlbHBIE PacXojbl COKPATH-
Juck cooTBeTcTBeHHO B 1,1-1,3 1 2,04,0 pasza.

Jns oObscHEeHHsI IPUYHMH TaKOH CyIIECTBEHHOW TWHAMMKH HCIIOJIB30-
BaHBI CBEACHHUA 00 M3MEHEHNH KIMMAaTHYECKUX XapaKTepHCTHK (CperHero-
JIOBOII TeMIepaTyphl, KOJHYECTBA OCAIKOB, COCTOSIHHS CHEKHOTO MOKpPOBa
B KOHIIE 3MMBI, TEMIIEpaTyphl MIOYBHI MIepe]l CHErOTassHIEM, PacuETHOH Be-
JIMYUHBI UCIIAPEHUS) U JaHAA(THON CTPYKTYpBI BOIOCOOPOB (JIECUCTOCTH
n 3a0ooueHHOCTH). PacmaxaHHOCTE BOOCOOPOB 00paTHO CBSI3aHA C JIECH-
CTOCTbIO, ITOCKOJIBKY J0JIA IJIOMIaJqu NHBIX yl"O):[I/Iﬁ HC3HAYUTCJIbHA.

XapakTepuUCTUKH KJIMMara BO BTOpOM mojgoBMHE XX — Hauaie
XXI Bexa M3MEHANUCH BecbMa 3aMeTHO. CpeaHerozoBasi TeMIeparypa Bbl-
pocna ot 5,2 °C B cepenure XX Beka 1o 7,4°C x Havany XXI Beka, mpuaém
Oosiee 3a CYET MOBBIIMICHHUS TEMIIEPATYPbl 3UMbI. ['0JI0OBOE KOJIMYECTBO
0Ca/IKOB CHU3MWIOCH ¢ 620 MM 110 550 MM (TIpUBeIEHBI CpeTHUE OKa3aTeH
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3a gecsTuieTHe). 3aKOHOMEPHO YBEJINYMWINCh PACUETHBIC IOKA3aTeNnu HC-
napenus (pacuér nmo mMerony TopHTBeiTa). BmecTe ¢ Tem, KiIMMaTnieckue
0COOCHHOCTH KOHIIA 3UMBI, BayKHbIE I JOPMHUPOBAHMS CTOKA, H3MEHSIINCH
0e3 BBIpRKEHHOW PUTMHYECKON MM MOCTYIATEIbHON TUHAMUKH — CPETHSIS
BBICOTA CHEXHOTO IMOKPOBa M TEMIEpaTypa IOUYBBI MEPE/ CHETOTastHUEM
3HAYUTEIIBHO KOJIEOAINCH OT T0JIa K TOy.

JlecucTocTs BOJOCOOPOB OT IHOCIEBOCHHBIX JIET K HACTOSIIEMY Bpe-
MEHHM yBEJIMYMIIAch; Ha PsAZe BOJOCOOPOB, B TOM YHUCIIE MOJEIBHBIX, 3aMET-
HO — B 1,2—1,7 pa3a. [IprmunHa yBenTUdeHUs IECHCTOCTH — B N3MEHEHNH 3Ha-
YeHMsI JPEBECUHBI B X03slcTBE. B KOHIIE XX BEKa COKPAILLEHUE CEILCKOIO
HaceJIeHUs U yMEHbBIICHNE IIOTPEOHOCTH B APEBECHHE, B COUCTAHHUH C JIECO-
BOCCTaHOBJIEHHEM CIIOCOOCTBOBAJIO YaCTUYHOMY YBEJIMYEHHIO ILIOIIAJIU
JecoB. 3aMETHBIN POCT JIECUCTOCTH OOBSICHSACTCS M3HAYAIBHO HEOOIBIIOi
JoJIel IUIoIaay JeCcOB — HE3HAYUTENbHBIH 00BEM JI€COBOCCTAHOBIICHU
obecrieunBaeT CyIIECTBEHHBIH NMPHUPOCT JIECHCTOCTH. BmecTte ¢ Tem, pery-
JIUpYIONIee BIMSHUE JIECOB HAa CTOK OTPaHHYHMBACTCS HEOOJBIINM CPEAHUM
BO3PAacTOM HaCaXJCHMH, aKTHBHAS 3KCIUTyaTalns KOTOPBIX MPOJOIIKAETCS
JI0 HacTosimero BpeMeHu. Jlonsa GosoT B oOwiell miomany TeppuTopuu, B
LesnoM HeOoubIas, K HACTOSIIEMY BpeMeHH emé yMmeHpmmiack. Cpenu
601510T IpeodIIalatoT HU3UHHBIE, COCPENLOTOYEHHBIE B fonuHax pek. Cokpa-
[IEHUE WX IUIOMIAAN OBLIO IEJICHAIPaBICHHBIM — M3-32 OCYIICHUS MOHMEH-
HBIX JIyTOB.

CpaBHUTENBHBIN aHATN3 AWHAMUKHN (PAKTOPOB CTOKA MOKA3bIBACT, YTO
W3MEHEHUSIMU THPOJIOTUYECKUX XapaKTEePUCTHK YIPABISIOT, MPEXKae Bce-
rO, N3MEHEHHA KnmuMara. POCT TeMmeparypsl, OCaKOB M pacyéTHOTO HCTIa-
peHUsl YIOBIETBOPUTEIBHO OOBSICHSET CHMIKEHHE CPEJIHETOJIOBBIX pacxo-
JIOB. YMEHBIIICHHE MAaKCUMAaJIbHBIX PacXo/I0B (BECEHHETO IT0JIOBOJIBS) 00Y-
CJIOBJIEHO COKpAILEHHEM 3aI1acoB BOJIbI B CHETE B KOHIIE 3UMBL. XOTsI BBICO-
Ta CHEXXHOTO MOKPOBAa 3aMETHO HE M3MEHSETCs, CYIIeCTBEHHO Ipeobpasy-
€TCsl ero CTPYKTypa. YBEJIMYEHHE KOJIMYECTBA OTTEIENEH B NIEPBOU IOJIO-
BHHE 3UMBI ONpesenseT (OPMUPOBAHIE CHE)XKHOTO ITOKPOBA B KOHIIE 3MMBI
3aHOBO — C MEHEE IUIOTHOM CTPYKTYpPOH M MEHBIIMMH 3allacaMu BOJBL.
Bnusaue cokparieHus 1iomanay 00JI0T U yBEIHIEHUs JIECHCTOCTH Ha Mak-
CUMAJIbHBIN U CPEHHUI CTOK (COOTBETCTBEHHO, POCT M YMEHBIIEHHE) B3a-
MMHO KOMIICHCHPOBaHbI. POCT MWHHMAQJIBHOTO CTOKA, HANpPOTHB, JydIle
COTJIacyeTcsl C HaIpaBJICHHBIMH M3MEHEHUSIMH JaHAIA()THOH CTPYKTYpHI
BOIOCOOPOB. YBENIWYEHHE IUIOMAAN JIECOB CHOCOOCTBYET MOIIEPKAHHIO
CTOKa B MaHOBOI[HLIf/lI nepuosa, MEJINOPATUBHBIC CHUCTEMbI O6eCHe‘-II/IBaIOT
WHTEHCHBHYIO OT/Aady BOJBI IIOCIE AOXKACH, a MHOTOYMCIICHHBIC IIPYIBI
AKKyMYJHPYIOT 4acTh BECCHHErO CTOKa W SIBJSIIOTCS B TEPHOI IeHuuTa
0Ca/IKOB BXHBIMH HCTOYHUKAMH TTUTAHUSI MAJIBIX PEK.
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H.M. Muxaiinosa, JI.A. Typsikun, /I.B. Borapun
Mockoeckuii 2ocyoapcmeennulil yHugepcumem umenu M.B. Jlomonocosa

OCOBEHHOCTH AE®OPMALIUH PYCEJI IIOJIYTOPHBIX
YUYACTKOB PEK BACCEMHA p. KYBAHU"

C 2018 r. aBTOpaMH Ha4YaIM MPOBOIUTHCS CTAI[MOHApHBIC HAOIIIOJE-
HUS 3a JedopManusIMH y4acTKOB pycell pek Oacceiina Ky6anu. Mecrono-
JIO’)KEHWE YYaCTKOB CTAIllMOHAPHBIX HAOMIOJACHWN OBUIM BBIOpPAHBI TaKUM
00pa3oM, YTOObl OXBATUTh Pa3HbIE TUIIBI pyciia, (GOPMUPYIOLIUECS B Iiepe-
XOIHOW 005acTH OT TOp K PaBHUHAM, XapaKTepU3YIOMNECs HAaHOOIbIINMH
nedopmanmsivu. B Hactosiiiee BpeMsi HaOJNIOJEHHUS! MTPOBOASATCS HAa peKax
Ky6anb, bompmoit 3enenuyk, Ypym, Jlada, benas, ITmexa, [Icekyme, Ana-
rym, Hebepmkaii, bakanka u ap. OueHka HHTEHCHBHOCTH TOPH30HTAIBHBIX
nedopmanuii (pa3MbeiBa OEpEroB) MPOBOAUTCS 1O CIYTHHKOBEIM CHUMKAM,
Sentinel 2 n Landsat, oprodororuianam u LIMM, nosy4eHHBIM ¢ TTOMOIIBIO
BIUTA, a Taxke mo CHHUMKaM BBICOKOTO paszperrenus (0,3 M), mpemocras-
JieHHBIM [leHTpoM KoJu1eKTUBHOTO nonb3oBanus «I'eonopramy MI'Y nmenu
M.B.JIomoHOocoBa. Ha cranuoHapax BBIIOJHSIOTCS F€0e3UUecKas ChEMKa,
HaOJII0/IeHNe 332 BOAHBIM PEKMMOM M BEPTHKAJIBHBIMHU JeopManusamMu, nu3-
MEpEeHHsI PacXOoAOB BOJBI U OIEHKA COCTaBa JIOHHBIX OEPETOBBIX OTIOXKE-
Huil. [l OLleHKH U3MEHEHHH MHOTOJETHUX T'MIPOJIOTHYECKUX XapaKTepu-
CTHK HCIOJb30BaHbl JaHHbIE 00 M3MEPEHHBIX PACX0/aX BOMBI, HAUMHAA C
1936 .

AHanu3 yKIOHOB penbeda B IETIOM M PeK MOKa3al, YTO MPH pa3ind-
HBIX YKJIOHaX (POPMHUPYIOTCS Pa3HbIE THITBI pYyCell, OTJIMYAIOIIUECs 110 MOp-
¢dornorny, HarpaBIeHHBIMH M TEKYIIUM JAe(hOpMaIHsIM, NPUBOISIIMMH K
4yacToil nepectpoiike pycen. Hanpumep, U3BMIMCTOE PYCIIO C MEIJIEHHBIMU
HalnpasJIeHHBIME JteopManmsamu Gopmupyercs mpu ykionax 0,15-0,35 %o,
Ha (oHE HalpaBIICHHBIX Je(OpMaIMii SITU30IMYECKHE MOSBIISIFOTCS B U3BU-
muctoM pycne npu ykiaoHax 0,8-1,0 %o, moliMeHHass MHOTOPYKAaBHOCTb —
npu ykiaoHax 1,2-1,4 %o; pa3BeTBiIeHHOE Onykaaroiiee pycio (ocepemko-
Boe) — 1,5-1,7 %o; 10 Mepe yBeNMUeHHMSI YKIIOHOB HA TaKMX Pyciax HOSBIIS-
IOTCSI OCTPOBHBIE MACCHUBBL. YYAaCTKH pyclia C aKTHBHBIMH PYCJIOBBIMH Jie-
¢dopmarsiMu popMHEpYIOTCS TIPH YKIIOHAX MeHee 8 %o.

BBuay Toro, 4To M3MEHEHHE BOJHOCTH U NMPOXOXKJACHUE MMAaBOJIKOB Ha
pa3HBIX pekax OacceiiHa MPOXOIAT HE OXHOBPEMEHHO, HAaWOOIBINHE Je-

© Muxaitnoa H.M., Typsikun JI.A., borasun /1.B., 2023

" BeimonneHo no mianam HUP (I'3) HaydHO-HCCIIEI0BATENbCKOM Ta00paTOPHH SPO3HH MOUB 1
pycnoBbix npoueccoB uM. H.M. MakkaseeBa MI'Y umenn M.B. JlomoHOoCcOBa npu HAHCOBOM
nonaepxke PH® (mpoext 23-17-00065) (BbimonHeHs! aHanu3 gedopMmanuii 1 o0padoTka pe-
3yJIbTaTOB CTAllMOHAPHBIX HabmroneHui) u conericreuu LIKII 'eonopran, MI'Y (npenocrasie-
HBI KOCMUYECKUE CHUMKH).
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(dhopmarnmu pycen pek HaOmoaeTcs Takke B pa3Hble roapl. Habmonenns 3a
nedopmManusMu POU3BOASATCS PETYISIPHO — IO BO3MOYKHOCTH 0 M TOCTE
MIPOXO’K/ICHHS TTABOJKOB M B IIEPHOJ MEXEHH. BhInomHeH nogpoOHbIi aHa-
JM3 TOPU3OHTAIBHBIX AedopMaluii pycen MpHU W3MEHEHHH BOJHOCTH PEK,
KaK 3a MEpHOA CTALMOHAPHBIX HAONIOACHUH, TaK M 10 MX OpraHu3alvu.
BrIsiBIIeHO, YTO MakcHMallbHble TOPH30HTAIBHBIE jAeOpManuy Ha peKax
OacceiiHa TPOUCXOAAT HE TOJNBKO MPU MPOXOXKIECHHH OBICTPO (hopMHUpYFO-
IIMXCs TTAaBOJIKOB HU3KOH 00ECIICUeHHOCTH, HO U NPH NPOXOKAECHUH Ooiee
HU3KHX MaBo/KoB. Hanbompiiee orcTynanue 6eperoB Ha p. Amarym M IpUTO-
Kax (710 8-15 M/rojr) OTMEUEHO TOCIIe MPOXOKICH s PAcXoa0B 25-30 M/c, uTo
COM3MEPHMO WM TPEBHIAET BEIUUUHBI JedopManuii mpy maBogKkax HH3-
Koit obecredenHocTH (Ha Amaryme — Gomee 80 M°/c). AHAOTHYHAS CHTYa-
st HaOMroJaeTest M Ha JIPYTUX pekax OacceifHa.

TeMmbl rOpU30HTANBHBIX AehOpMaIMid ONPEICNISIOTCS CTPOSHHEM Oe-
PEroB M MOJACTHIAIONIMX PYCIIO TPYJHO Pa3sMbIBaeMbIX oTioxeHHH. [1o pe-
3yJIbTaTaM CTAalMOHAPHBIX HAOJIOJEHUH B YCTyNaX pa3MbIBaeMbIX Oeperos
OTIPEZICTICHBI COCTaB W YPOBHH 3aJIETaHHs CIIOEB JIETKO Pa3MbIBAEMBIX PBIX-
JIBIX OTJIOKEHHH U IIOACTWJIAKOINUX HUX ITINIOTHBIX yCTOﬁ‘IHBbIX K pasMbIBY
TPYHTOB, YTO MTO3BOJIMJIO NTPOAHATU3UPOBATH BO3MOXKHBIHN IPOIIECC pa3MbIBa
Oepera Ha pa3HBIX ydyacTKax peK NpH W3MEHEHHH BogHOCTH. Ha momyrop-
HBIX peKax ¢ OOJIBIIMMH yKJIOHAMH JIETKOPa3MBIBAEMbIE OTIOKEHHS Tpes-
CTaBJIEHBl BAIyHAMH M TaJIeYHHKaMH Ha Pa3HbIX ypoBHsX. Ha Takux ydact-
Kax, HAa4MHAs OT TIOYBEHHOTO TOPU30HTA, CTpaTUTpadusl BEIpakeHa depeo-
BaHHMEM CJIOEB: CYTJIMHKH, MEIKUH M CpPEeIHHH TaJeYHUK, CYIJIMHKH WM
CymecH, TeCKH, KpyIHas rajbKa W BATYyHBI C MPUMECHIO IIECKA, CYTJIMHKH,
riuHbL. O4YEeBHHO, YTO PBIXJIbIE OTJIOXKEHUs (IIeCKH, TajbKa) BHIMBIBAIOTCS
B IIEPBYIO OYepe.lb, T.€. pa3MbIB HAUMHACTCS C BHIMBIBAHHS CJIOS MIECKa B
KpOBJIE ¥ BHYTPH I1€CUaHO-TaJI€YHOTr0 TOPU30HTA TIPH BO3ACHCTBUH HA HETO
MIOTOKA, YTO TPUBOJAUT K BBINA/ICHUIO KPYITHBIX BAJIYHOB U TalbKH, (OPMH-
POBAHHIO TMOJIOTO OTKOCA B HWXKHEH 4acTh OeperoBoro ycTyIa, Mmocje 4ero
MIPOMCXOIUT OOpYILIEHHE BEPXHHUX IMEPEKPHIBAIOIINX CYTJIIMHUCTBIX M I10Y-
BEHHBIX TOPM30HTOB, KOTOPBIE Cpa3y IMOJHOCTHIO pa3MbIBalOTCS. Tak Kak
JIETKOPa3MBIBaEMbIe OTIIOXKEHHSI HAXOAATCSI HA PAa3HBIX YPOBHSX, TO U pas-
MbIB Oepera Ha COCEIHUX Y4YacTKax pycla MPOMCXOAUT IIPU MPOXOKACHUH
pacxozoB pa3Hoil obecnieuenHocTH. Tak, Ha KyOaHu Ha oHOM U3 cranmo-
HAapOB BEPXHssl IPaHUIIA MECUYAHOTO TOPU3OHTA PacIojiaraeTcsi Ha YpPOBHE
oT 2 710 2,5 M HaJl MEXXEHHBIM ype3oM, Ha p. benoit — 1,6 M, a B 300 M Huxe
[0 TEYCHHUIO YCTYII IIPOTHUBOIIOJIOKHOIO Oepera Mo4YTu BeCh CIOXKEH CyIie-
CSIMM C PEIKMUMH IPOCIOMKAaMH IeCKa W TaJIbKi Ha pa3HbIX YpoBHsX (0T 1
10 3 M HaJl ype3oM MEKEHH) U aKTUBHO Pa3MBIBAETCS MPH Pa3HBIX YPOBHSX.
[To mepe BhImoNakMBaHUs penbeda cocTaB OEPETrOBBIX OTIOKEHUH CMEHS-
eTcss Ha Oosiee ONHOPOJAHBIN WIIM COCTOSIIMI U3 MEHBLIErO KOJIWYECTBa
CJIOEB, TOSBIIAIOTCS MOIIHBIE CYIJIMHHUCTBIE (B T.4. JIETKUE JIECCOBHIHBIC

162



CYTTIMHKH) W CyTecuaHble TOPH30HTHI, MPOMAJA0T IECYaHbIil U BaTyHHO-
rajJieyHbli C TPUMECHIO NECKOB T'OPU3OHTHI, B HIDKHEH 4acTH OeperoBbIX
yCTyNOB OOHa)KaeTCsl TOHKUH TOPU30HT MENKOI M CpelHell ranbku U TIn-
Hbl. [yt OeperoB ¢ TakUM COCTaBOM OTJIOKEHHH OOJblIe CBOHCTBEHHO
OTIOJI3aHME, Pa3MEphl OMOI3HEH BO3PAcTAlOT C YBEIMUYCHUEM YPOBHEH H
MIPOJIOJDKUTEIBHOCTH BO3JIEHCTBHUS MOTOKA. OTOJI3BHEBOH MaccHB BBITIOJNA-
KHUBACT CKIIOH, TIOCTEICHHO Pa3MbIBAsCh PEKOH, MPOUCXOJUT BTOPHUUHOE
0OpyIIEHHUE TTOJIOTHX CKJIOHOB IIPH MTPOXOXKIECHUN OoJiee HU3KHUX ITaBOJIKOB.
[Ipn mosiBIeHHM B pyciie B pE3yNbTaTeé BPE3aHUs] TPYAHO Pa3MBIBAEMBIX
TJIMHUCTBIX OTJIOXKECHUN TEMITbI TOPU30HTANBHBIX Ae(opMaliii MOTyT yBe-
JIMYUTHCS Oojiee, YeM B [Ba pasa.

Ha yBennyeHne TEMIIOB FOPHU30OHTANBHBIX ASPOPMALIUI BIHMSIET Yo
MOJX0a MOTOKA K Oepery, CTeNeHb Pa3BUTOCTH M3IIyYHH WM BOTHYTOCTH
OeperoB pyKaBOB pa3BETBICHUI, CMEIICHHWE KPYIHBIX aJTFOBHAIBHBIX
(opm (TrepekaToB), BRICOTA YCTyIa MOMMEHHOTO Oepera u Jp.

CripsMiieHHe M3IYYMH W pa3BUTHE PYKaBOB Pa3BETBJICHHH IPOUCXO-
JWT TIPH TIPOXOKACHUH PAcXOAOB, 3HAYMTENIHHO MPEBBIIIAIONINX BEPXHUH
uHTEpBaI pyciaodopmupyromero pacxona. Hanpumep, Ha p. Kybanu Hioke
r. ApMaBHpa IpH JOCTIDKCHUH HEOOXOOMMOW AJISI CHIPSMIICHHS B 3THX yC-
JIOBUSIX IIMPHHBI IIEPEMBIYKH MEXIY KPBUIbSIMU U3JTyYUHBI €€ CIPSIMIICHUE
NPOM30MILIO JIMIIb TIPH AOCTIDKCHHUH pacxona Bbimre 800 m’/c, uTo Gomee
4eM B JIBa pasa peBbIIaeT pycnohopmupyrommii (okomo 400 m*/c).

Beprukansuble nedopmanuy Ha MOJYTOpHBIX pekax Oacceiina Kybanu
XapaKTCPU3YIOTCA KaK MHTCHCHBHBIM BPE3aHUCM, TaK W IMOBBLIIICHUEM OT-
METOK J{Ha BCJICICTBHE HAIIPABJICHHON aKKyMyJISIIMU HaHOCcOB. Ha yuacTkax
pa3BeTBiIeHHOr0 (OyKAalolIero) pycia ¢ npeodialaHieM U330 IUUECKUX
nedopmanmii MoxkeT npeoOnanaTh aKKyMYJSALUs HaHOCOB B CpEJHEM 3a
MHorouieTHuit nepuon 0,4-0,6 cm/roj (Hanpumep, Ha p. bonbiom 3enenyy-
K€), OJHAKO pe3yJbTaTbl CTAIIMOHAPHBIX HAOJIOAECHUH IOKa3ajiH, 4TO Ha
OTAEJBHBIX YYAaCTKaX MPU MPOXOXKICHUU BBICOKHX MABOAKOB 3TU 3HAYEHHS
MOTYT YBEJIMYMBATHCS B HECKOJIBKO Pa3, YTO 3aBUCHUT OT MOP(OIIOTHH pycia
U JBIKCHUS TP Ha KOHKPETHBIX yuyacTkax. Hampuwmep, Ha p. Jlabe mocie
TIPOXOXKICHNSI BHICOKMX ITaBOJKOB IIPOBOJIAT PACUUCTKY pycila U BHIPaBHHU-
BalOT C(POPMHUPOBABIIUECS BalyHaMH M TalbKOW TPsbl 1OJ, MOCTOBBIMH
nepexonamu. OrpesiesieHne TEMIIOB Bpe3aHMs 1o 3aBHCUMocTsM QO=f(H)
OCJIOXKHSETCSI BBICOKOM TOPU30HTAJIBbHON JMUHAMHUKOW pycel U IBHKEHHEM
rpaa. 3aBucuMocTH b,=f(()) mNoKa3bIBalOT KpaiiHe BHICOKHH pa3zOpoc B
CMEXHBIE TOfibl: HanpuMep, Ha p. KyOanu u3MeHeHne IUPUHBI TOTOKA MPH
OJTHOM U TOM K€ pacxojie BoJbl cocTaniseT 10 30 M B MexxeHb. OJTHAKO MpH
BBEJICHUM IIONPABOK YAAIOCH IOJNYYUTh OoJiee JIX MEHee IOCTOBEpHBIE
Cpe/IHUE 3HAUCHHUS BEPTUKAIBHBIX JAe(hOopMariiid.
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P.A. Meagenesa, O.I1. Epmosiaes
Kasanckuu (Ilpusonsicckuii) pedepanvHulii yHugepcumemn

COBPEMEHHAS OBPA’KHAS CETb
HA TEPPUTOPUM OPEHBYPI'CKOM OBJIACTH"

OreHKa COBPEMEHHOT'O OBPaKHOT'O PACWICHEHUS B O0JIaCTH MHTEH-
cuBHOTO 3emuresienusi Poccun — akryanbHas 3amada. OHa MOXET OBITH pe-
[IeHa IyTeM T'eOMH(POPMAIIMOHHOTO KapTorpadgupoBanus o AaHHbIM J[33
BBICOKOTO paspemieHus. Llens uccienoBanns — aHaIl3 COBPEMEHHOTO IPO-
CTPAHCTBEHHOTO pACIIpEENICHNsI TYCTOThl OBPA)XHON CETH Ha TEPPUTOPHH
OpenOyprckoi obmactu. OOmIas mWIomans TEPPUTOPUHN HCCICIOBAHUS CO-
craBuma 22116 kv’

Tepputopus ncciaeoBaHUS HAXOAUTCS B MEXKAypeube OacCEHHOB peK
Camapsr u Mxka, pacrionioskeHa B JIECOCTEITHON U CTEHOH 30Hax. JlecocTens,
MpeACTaBJIEHHAs I0KHOM JIECOCTEITHON MOJ30HOW, pacipocTpaHEHa Ha ce-
Bepe oOnacTH, e€ XapakTepu3yloT Pa3HOTPABHO-KOBBUIbHBIE CTENH HA TH-
ITHYHbIX qepHo3éMax C OCTPOBHBIMHU JICCAMU Ha BBIIICIOYCHHBIX YCPHO3C-
Max. Ha rore pacrpoctpaneHbl pa3HOTPaBHO-AEPHOBUHHO-3JIaKOBBIE CTEIH
Ha OOBIKHOBEHHBIX 4epHo3eMax. [ penbeda xapakTepHO NpeodiagaHue
HU3MEHHBIX DaBHHMH, a Ha CEBEpe M BOCTOKE — BO3BBINICHHAs PaBHHHA.
Cpennue BBICOTHI KOeOmoTess B ocHOBHOM OT 150 1o 350 m. CpenHue yk-
JIOHBI OacceitHOB HeOOMbIINe U COCTABILIIOT 1.9°. bonee kpyThie GacceitHbI
PACHONIOKEHBI HA CEBEPE U B LIEHTPAIIbHOM YaCTH, 3[1€Ch YKIIOHBI JISKAT B
nHTepBane 2-5°. IlouBooOpasyromue mopoIsl TIAMHUCTBIE U CYTIIMHUCTHIE.
ITo mpaBomy ckioHy Oacceitna pekn Camapsl B paiione by3yiyka BcTpeua-
I0TCS TTOPOABI MecuaHoro cocraBa. CpeHsisi TOJIOBasi TeMIleparypa yBelu-
unBaeTcs ¢ cesepa Ha ior ¢ +4 10 +6°C. CpeamHee rogoBoe KOIHYECTBO
ocankoB 391 mm. Ha ocanku temnoro nepuoaa npuxoautcs 10 70%. I'ogo-
BOM CJIOH BOJHOTO CTOKa pPeK 3aKOHOMEPHO YMEHBIIAETCs C CeBepa Ha IOT
ot 150-100 MM o 50 MM. MaccuBBI JIECOB XOPOIIO COXPaHUIKNCh Ha KpPY-
TBIX CKJIOHAX 0acceifHOB B CEBEPHOM YaCTH PEruoHa, 37IeCh Jeca MOTyT 3a-
HuMath oT 20 mo 40%. MakcumanbHas JIECHCTOCTh XapakTepHa Juis Oac-
CeiiHOB B OKpecTHOCTAX by3ymyka, rae ona moxer ObiTh Gonee 60%. s
CTEITHBIX JIAHAA(TOB XapaKTepHa BBICOKAst AOJIS JIyTOB, PACHIONIOKEHHBIX B
HIDKHHUX YacTsSX CKJIIOHOB OaccelHOB. B cpenHeM Ha iyra mpuxoIuTcst OKo-
110 40% mommaau. Jlons mamHu B cpegHeM Takxke coctaBisieT 40%.

KaprorpadupoBannue cOBpeMEHHON OBPa)XKHON 3PO3HUU MIPOBEICHO Me-
TOJAOM BU3YaJIbHOT'O IleHJl/I(l)pI/lpOBaHI/IH KOCMHUYECCKHUX CHUMKOB BBICOKOI'O U

© Mengenesa P.A., Epmonaes O.I1., 2023
* Bemmonneno npu punancooi noanepxkke PH® (mpoekt 22-17-00025).

164



CBEPXBBICOKOTO paspemenus 3a 2015-2022 rr., KoTOpble OBUIH MPEIOCTaB-
neHsl pecypcamu «Googley, «Bingy. [lng onpenenenus oBpaKHBIX GopM 1mo
KOCMHYECKMM CHUMKaM ObUta chopMHpOBaHa cucTeMa ACHN(pPOBOYHBIX
npusHakoB. [Ipu aemmpupoBaHiy U MociaeayIoMeM KapTorpadupoBaHiu
OBparu rnoJpasessuIiuch Mo MPOUCXOKACHHUIO Ha IEPBUYHBIC (CKIOHOBBIE U
OeperoBbie) U BTOPUYHBIE (JJOHHBIE) OBpary.

B kauecTBe omepanoOHHO-TEPPUTOPUAIBHBIX EMHUI] B3SATHI Oacceii-
HBI MaJIbIX ek (Bcero 246) co cpemreii miomansio 90 km”. [I1s Kaxa0ro
GacceliHa BBIYMCIICHBL: CyMMapHasi NMPOTSXKEHHOCTh OBPA)XHOW CETH, CTe-
TIEHb OBPAKHOTO PacuICHEHHUsI TEPPUTOPHH, KOTOPasi OTIpeiersiiach Mo Hanbo-
JIee 9acTo MCIOJIb3yEMbIM IOKa3aTeIsIM (T'yCTOTE M INIOTHOCTH OBPAroB).

Ha Ttepputopun uccnenoBanus uaeHTH(uIupoBano 1681 oBparos
(BKiTIOUAst UX OTBEPIUKH), CPEAHAS JJIFHA KOTOPBIX — 85 M, a obmast qmuHa
oBpakHOU cet — 146 kM. M3 Bcex OBpaxkHBIX (OpM Mpeobdiaaaroiice
OOJIBITMHCTBO OTHOCUTCS K CKIIOHOBOMY THITy — 77%. Ha GeperoBeie oBpa-
ru npuxoautcs 11%, Ha nonusie — 12%. ['ycroTa oBpakHO# ceTu B cpel-
HEM cocTaBisieT 9 M/KM’, TocTHras Makcumyma B 294 m/km”. CpenHee 3Ha-
uenue mIoTHOCTH oBparos 0.1 en/km’, MakcuMyM 4.2 en/km’.

B peruone nposiBiieHne OBpa)XHON SPO3MHU 3aMETHO 0CJIa0EBaeT B I0XK-
HoM HanpasieHnd. CHiibHOE M oueHb cuibHOE (50-300 M/KM”) OBpakHOE
pacwieHEeHHE KOMITAaKTHBIMH apeajaMy HaOmoJaercs B Tpeenax JIeco-
CTeIHOM 30HBI. Ha OopIei 4acTu uccieayeMoil TeppUTOPUH CTEITHOM 30-
HBI OBPAKHOE PACUICHEHHE XapaKTepH3yeTcsl Kak ciadoe MM MOJHOE €ro
OTCYTCTBHE. 3aMETHO BBIAEISIECTCS PAOH C IOJIHBIM OTCYTCTBHEM OBPAaros B
JIECOCTEIHOM 30HE Ha ceBepe obOiacTu B gonmHe peku Moderail. Ha stoit
TEpPUTOPUU TIpeoliIajaeT JiecHas pacTuTedbHOCTh. OOpaTHasi CBs3b pac-
MPOCTPaHEHUS JIECOB M OBPAroB MPOCIEKUBACTCA MOBCEMECTHO. baccelHbl
MaJIbIX PEK C OBPaKHBIM pacuIEHEHUEM OT YMEPEHHOI'O JI0 OYeHb CHIILHOTO
cocTaBysroT Beero 11% ot o0Iiero unciia peyHbIx 0acCeiHOB, MO IICKAIINX
nzyuyenunto. [IpeoOnanaromas 4yacTh pailoHa H3Y4YEHUS XapaKTEepU3yeTcs
cnaGbiM U oueHb cnabbiM (10 20 M/KM”) OBPaXKHBIM PACUICHEHHEM, JIHOO
TIOJTHBIM €TO OTCYTCTBHEM.

OTH pe3ynbTaThl COTJIACYIOTCSI C paHee IMOJIYYECHHBIMH JAHHBIMHU II0
oBpakHoctu B Tarapcrane, UyBammmu, YiubsiHOBCKOW M CapaTOBCKOH 00-
JIacTAX, OJHAKO, ObUI BBISBICH P OCOOCHHOCTEH, XapaKTepHbBIH ATl OB-
paxkuoi cetn OpeHOyprckoit 00macTi: OBpakHas CETh 110 TEPPUTOPUH pac-
npezeneHa Oosiee PaBHOMEPHO; CpPEIHsS UIMHA OBPAaroB BHIIIE; MPOLIEHT
JIOHHBIX OBparoB (BTOPUYHBIX BPE30B) 3HAYMTEIBHO BBIIIE. YBEIMYCHUE
CpeaHel uInHBI 0BparoB B OpeHOYPrckoil 001acTy 10 CPABHEHHUIO C paHee
M3yYEHHBIMH PETHOHAMH KaK pa3 M CBA3aHO C yBEJIWYEHHEM KOJIMYECTBa
JIOHHBIX OBPaXHBIX (DOPM, TaK Kak Cpe/Hss JUIMHA JJOHHBIX oBparoB (123 m)
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Ha 33 M IpeBHIIAeT 3TOT IapaMeTp Y CKIOHOBBIX OBParoB. Bo3aMoKHBIMEI
MPUYUHAMH PAa3HOTO COOTHOIIEHHS THIIOB OBPAXXHBIX ()OPM MOTYT OBITH
JUIMHA CKJIOHOB, YKJIOHBI U KOH(UTrypauus BoTocOOpHOro OacceliHa oBpara.
Ha anuHHBIX cKI0HaX 00pa3yIOTCs OBpard 3HaUUTEIbHON JAJIUHEI, C Y3KUMHI
BBITSHYTHIMH BOJOCOOpHBIME OacceliHamu. CTOK KOHIICHTPHPYETCS B OC-
HOBHOM TeEJIe OBpara, Mopokaas BTOPUYHYIO JPO3UI0, B pe3yabTaTe KOTO-
poii 06pa3yloTcs IOHHBIE OBpary.

BrisiBeHHBIE TEPPUTOPUM C CHIIBHOM M OYE€Hb CUJIBHOW OBpPa)XKHOU
apo3ueil TpedyrT 0co00Tr0 BHUMAaHUS M OpPTaHU3AIMH TE€OIKOIOTHIECKOTO
MOHHTOPHWHTA JJISI IPEAOTBPALICHUS JCTPaIaldi MOYB U CEIbCKOXO3SICT-
BeHHBIX yromuit. CO3aHHBIN BEKTOPHBIN CIIO TalbBETOB OBPAroB MOMKET
CTaTh OCHOBOM JJIsl OpraHM3aIllill MOHUTOPHHTA Ha Tepputopun OpeHoypr-
CKOHf 0071acTH.

9.1. MuxneBu4
Benopycckuilt nayuonanvuvill mexnuueckuil yHugepcumem

BAJJAHC HAHOCOB B OTPEI'YJIUPOBAHHOM PYCJIE
p. OPECCHBI

Pexa Opecca siBisieTcst BOJONPUEMHUKOM JUISI MEITHOPATHBHBIX CHC-
TEM, PacIlOJI0KEHHBIX B JIOJMHE PEKH M BJIOJb €€ MPUTOKOB. JIJIsl IOBBIIIIE-
HUSI TIPOIYCKHOM CIIOCOOHOCTH PYCIIO PEKH OTPETYJIMPOBAHO ITyTEM CIIPSM-
JeHust ¥ yriay6nenus. Ha 3HaunTenbHON JUIMHE pyclia COXPaHEHb! TUIaBHbIC
CUMMETPHUYHBIE TOBOPOTHI, a Ha y4acTKe JIHHON 16 KM pycio mpeobpaszo-
BaHO B IPSAMOJMHENHHBIN KaHal (PacTOBHUCKOE CIIPSIMIICHHUE).

Jns onpenesieHns: KOJMYECTBEHHOI'O COOTHOIIEHHSI MEXLy OCHOBHBI-
MU (haKTOpaMH, BHI3BIBAIOLIMMY 3aWJICHHUE PYCIIa, HAMH H3Y4CHBI aedopMma-
UM pyclia 3a JBaJLaTWICTHUI MEpUOJ 1OCIe ero peKOHCTPYKIMU U Ipo-
BeJIeH aHann3 OajaHca HAHOCOB HA y4acTKe NMPOTSDKEHHOCTBIO 76 KM OT
crBopa Jlro6aHCKOro BOZOXpaHWIIHIIA JI0 yCThsl peku. Ha BceM aToM yyacTt-
Ke OBLIa MPOM3BEACHA CheMKa (C yJacTheM benrumnpoBomxo3a) monepeaHsix
cedeHmit pycna gepe3 200 M U cieaHO CpaBHEHHE MX ITapaMeTpoB C Iapa-
METpaMu CEYEHHUH, KOTOpBIE OBLIM 3aCHATBHI HEMOCPEICTBEHHO IIOCIE pe-
KOHCTPYKIIMM PEKH-BOAONPHEMHHUKA. OIHOBPEMEHHO B KOHTPOJBHBIX
CTBOpaxX M3MEpSIM THIPABINYECKHUE XAPAKTECPUCTHUKH IMOTOKA (CKOPOCTH,
YKJIOHBI TIOBEPXHOCTH BOJbI). Pycilo pekn paccunTaHo Ha MpPOIMYCK MaKCH-
MaJIbHBIX PacxXoJI0B BECEHHEro TIOoJIOBOIbS 25 %-H 00ecneueHHOCTH.
B crBope JIio6aub 310T pacxon coctasier O = 34,1 m’/c, a B cTBOpe AHI-

© Muxuesny D.1., 2023
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peeBka — ycTbe pekn: O = 116 M/c. Ha BceM NpOTSHKEHMH PyCIIO TIpope3a-
IOT JIETKOPa3MbIBAEMBIE MEJIKO- M CPEAHE3EPHHUCTHIC I'PYHTHI CO CPEAHUM
muamerpoM d = 0,12-0,30 mm. CpenHuil YKJIOH BOJHOH TOBEPXHOCTH
1=0,00010-0,00015. Cpennsisi ckopocts v = 0,5-0,7 M/c B mepHro1 MOJIOBO-
et 1 v = 0,35-0,45 M/c B MeXeHHBIH Tiepuos. MakcumalbHasl TIyOnHa
pycna H=3,5-4,2 m.

AHan3 CpaBHHUTENBHBIX JaHHBIX MOKa3al, YTO PYCJIO B OCHOBHOM Ha-
XOANTCS B CTaJIMM AMHAMUYECKOTO paBHOBeCHs. PyciioBble mpoliecchl Hau-
0oJiee MTHTEHCUBHO MPOTEKAIM B TIEPBBIE TOJIBI TIOCIIE YIIIyOJICHNS PEKH U B
HacTOsIIEe BPeMsI CYIIECTBEHHBIX U3MECHEHHH ITapaMeTPOB PYCIia HE BBI3BI-
BatoT. Hanbosee HeyCTOWYIMBEI y9acTKN Ha MOBOPOTAX PYCIIa, MPOXOISIIIE
4yepe3 MENKO3EPHHCThIE NecHYaHble IPYHTHI. 3HAYUTEIBHBIM Ae(hopMaIsim
pa3MmeiBa Ha riryouny 0,6-0,8 M moaBeprcst yyacTok B HIXKHEM Obede BOIo-
XpaHWININA NPOTSKEHHOCThIO OKoslo | kM. Huke 3TOro ydactka OTKOCHI
pa3pyLaIuch MPEUMYILECTBEHHO (QHIbTPALMOHHBIM IIOTOKOM (BBICOTA BBI-
CauyMBaHMs TPYHTOBBIX BOX /A, = 0,3-0,5 M, B oTHmenbHBIX MecTax a0 1-1,2
M). HaHocsl o Mepe ynaneHust ot cTBopa Bce B OoJblIeM o0beMe ocak/ia-
nch Ha naHe. Hipke 30HBI BiustHUS JIFOOaHCKOTO BOIOXPaHMIIMIIA PYCIIO P.
Opecchl 3a 20 JieT 3KCIUTyaTaluy 3alInIoch B CpeaHeM Ha riryouny 0,6-0,8
M, B OTACIBHBIX MecTax Ha 1-1,2 M.

Bonee ycToH4nBBIMU K pa3MbIBY OKa3aJIMCh T€ YYAaCTKM PEKH, HA KO-
TOPBIX BEPXHsISI 9aCTh OTKOCOB CJIOKEHA TOP(GOM Ha 3HAYUTEIBHYIO TTyOu-
Hy (0,5-1 m). Topd obnamaer GoJjpliel yCTOWYMBOCTBIO K pPa3MbIBY IO
CPaBHEHHIO C TECYaHbIM IPyHTOM. Kpome Toro, oH crocoOCTBYyeT MHTEH-
CHBHOMY 3apacTaHUIO OTKOCOB M CO3aHHIO 3aIIUTHOTO JAEPHOBOTO HOKPO-
Ba, CIIOCOOHOTO MPEIOXPAHSTH UX OT BOAHOM 1 BETPOBOM IPO3HH.

®dacrosuuckoe cupamienue (11K 160...310) HaxonuTcs B ycTOHUHUBOM
COCTOSIHUH, 3aWJIeHHe JHa cpaBHUTeNbHO HeBenuko (0,3-0,4 M), ckopocTH
Ha 3ToM yuactke pycna (v = 0,60-0,7 m/c) npeBbIIAIOT MUHUMAJIBHO J0-
myckaembie Ha 3amieHue (v = 0,40-0,45 m/c). B HeynoBIIeTBOPUTEIHHOM
COCTOSIHUU HaxoauTcs yuacTok Ha nukerax 1K 350...470: oTkochl pa3Mbl-
THI ¥ OOpYIIEHBI MPUMEPHO HA IOJOBUHE NMPOTSHKEHHOCTH ydacTka. Oco-
OCHHO CHIIFHOE YIIMPEHHE W OOMEJeHHe pycia HaOlromaeTcs Ha ydacTke
JuHOU 3 kM y 1. KannHoBKka. 37ech OHO 3aMIIMIIOCH TI0 CPABHEHUIO C IIPO-
€KTHBIM B cpefHeM Ha 1-1,2 M U B HacTosIIee BpeMs UMEET OTMETKH, TIpH-
MEpPHO COOTBETCTBYIOIINE OTMETKaM [THA B HauaJle CTPOUTENBHBIX PaboT 1Mo
peKOHCTpYKILMH pycina. Ha ocHOBaHMM AETaNnbHOIO M3yuYeHHs yCTOWYMBO-
ctu 3toro ydactka (IIK 350...470) u mpoBencHHsS pacdeToB MO HAIIMM
MOP(QOMETPUUECKIUM 3aBUCUMOCTSM YCTaHOBJIEHO, YTO B CBSI3H C OOJIBIION
TTyOWHOMN BBITOTHEHHOTO ceueHus (H = 4,3-4,8 M, cpennsis rnyouHa H, = ©
/ B =322M) W OTHOCHTEJIbHO MaJIOW IIMPUHOH pyciaa IO Bepxy
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(B =36,5...39 M) nponcxXoauT WHTCHCUBHBIA Pa3MBIB OTKOCOB C O0pyIIe-
HHEM B PycJI0 OOJIBIINX MacC MECKa, U3 KOTOPBIX B pyciie chopMHpOBAIUCH
IpsABl U MOABMKHBIC MOO0UHH. CeueHHs pyciia Ha pacCMaTpUBacMOM He-
YCTOIUMBOM y4acTKe UMEIOT CPEIHION0 MIMPHUHY pyciia o Bepxy B =41 m,
CPEIHIOI0 M3 MaKCUMAaIIbHBIX NIyOuH H = 3,68 M, cpeaHiow riyouny H,= @
/' B = 2,66 M. KoHlleHTpauysi B3BEIICHHBIX HAHOCOB B PYCIIC PEKH HHXKE
BIIQJICHUS MAaruCTPAJIbHBIX KaHAJIOB MEJIHOPATHBHBIX CHCTEM COCTaBIISET
50-100 r/M’, nocturas B BeceHHuit mepuox 150 r/m’.

Amnanmu3 OanaHca HAHOCOB IMOKAa3all, YTO IUIOLIAH MOMEPEYHBIX cede-
HUH PEKHU-BOAONPHEMHIKA YMEHBIIMINCH 32 MEPHOJ €€ SKCIUTyaTalliH B
cpenteM Ha 20 %. Pacueramu 1o HamuM MOpPGOMETPHIECKUM 3aBHCHMO-
CTAM, OTPaXKAIOIIMM 3aKOHOMEPHOCTH Pa3BUTHS Iporecca AedopManu B
pycnax nogoOHOTO TUMa, yAaJoCh BBIAEIUTH TO KOJIMYECTBO HAHOCOB, KO-
TOpOE OTJIOKHJIOCH Ha JHE B pe3yJbTaTe pa3MblBa OTKOCOB IOTOKOM. DTO
KOJINYECTBO COCTaBJSCT NMpUMEpHO 55-60 % o1 00miero oobemMa 3aucHUs
pexu. [ToaToMy TONBKO IPUMEHEHUE OoJiee COBEPIIEHHONW METOIMKH pacye-
Ta MapaMeTpoB YCTOHYMBOTO pycia MOXKET ObITh Oojiee 4eM HaIOJIOBHHY
YMEHBIINTE 00BEMBI pabOT IO OYMCTKE pycen OT HaHocoB. OcranbHas
YacTh HAHOCOB IIOCTYNAEeT B PEKy C BBIIIE PACIOJIOKEHHOTO ydyacTka, a
TaK)X€ B PE3yJIbTATE BOJHOM CKIOHOBOW U BETPOBOM 3po3uu. B cBsi3u ¢ 3au-
JICHUEM pyclla OTMETKH YPOBHEH mporrycka pacxona 25 %-it obecnedeHHo-
cTH yBenuamwinch B p. Opecce mpumepHo Ha 0,45 M.

KanuraneHelii peMOHT, HampaBJeHHbIA Ha 3HaunTensHOe (10 0,8-1,2 M)
yriryOneHue, puBen Obl K HAPYIIEHHIO €r0 JUHAMUIECKOH YCTOHYMBOCTH U
Jai Obl HEKOTOPBIM IMOJOKHUTEIbHBIN 3¢ (EKT TONBKO B MepBbie 1-3 roma
sKcIuTyaTanun. bosee nenecooOpa3Ho Ha y4yacTKax peKH, IJie UMEET MECTO
HOATOIJICHHE METMOPATHBHBIX CUCTEM U TPHJIETAIONIEH TEPPUTOPUH, TIpe-
JYCMOTPETH CO3/1aHHE TIOJIBAEPOB.
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A.I'. Hapoxusisi, M.E. PoquonoBa, B.B. [lo10BuHKO
bencopoockuii cocyoapcmeennblii HAYUOHATLHBIL
UCcne008amenbCeKuil yHueepcumen

CO3JAHME KAPTBI DPO3MOHHO OITACHBIX 3EMEJIb
C NCTTIOJIB30BAHHUEM I'C

BakHBIM 3TamoM INpu CO3JaHUM aJalNTHBHO-JIAHIMAGTHBIX CHUCTEM
3eMIICACIHNS SBJISICTCS arpodKOJIOTMYECKasi OIEHKAa M KOMIUIEKCHBIE KapThl,
Ha KOTOPBIX MOTYT OBITh BEIJEJICHBI B aBTOMAaTHYECKOM / TI0JTyaBTOMaTHye-
CKOM pEKMME OIHOPOAHBIC TeppuTopuu. OIHOW M3 TaKMX KapT SBISETCS
KapTa KaTeropuil 3pO3MOHHO OMACHBIX 3€MElb, KOTOpas COCTaBiIAETCA Ha
OCHOBe U(POBOI MOJIENN penbeda 1 MOJIEBBIX 00CIeI0BaHNHN OYB (TaKkKe
MOTYT OBITh MCIIOJIb30BaHbI TOYBEHHBIE KAPThI XO3SIHCTB).

OCHOBHBIMHU TOKa3aTeNIIMH, ONpPENENAIONMMU pa3iINuue 3eMenb 0
MOTEHIMAIbHOI ONMAaCHOCTH Pa3BUTHUS NMPOLECCOB 3PO3UH, SABISIIOTCA: KpY-
THU3HA CKJIOHOB, JUIMHA, ()OPMa M SKCIO3UIMS CKIOHOB, I'PaHyJOMETpHYe-
CKH COCTaB II0YB, 3pOIMPOBAHHOCTD ¥ IPOTHBOIPO3HOHHAS yCTOWYNBOCTD.
Hns ocymecriienus: oBepieiiabix oneparuii B [ YIC obecnieunBaror xpaHe-
HUE yKa3aHHBIX JAHHBIX B €IMHOM BEKTOPHOM (opmarte. [t 3TOTro JaHHbIe
0 penbede U TTOTEHIMAIBHON 3pO31H (yCTaHABINBAECTCS HA OCHOBE HCIIONb-
30BaHUS ypaBHEHHWH MOTEHIMAIBHOM 3PO3WH) KIACCHPHUIUPYIOT COTJIACHO
YKa3aHHBIM XapaKTepUCTHKaM M KOHBEPTUPYIOT B BekTop. Omeparus «ie-
pecedeHns» B TeOMH(OPMALMOHHBIX IIPOrpaMMax 00eCHeunBaeT COeIUHE-
HHE JaHHBIX B OJWH CJIOH, BBIOOPKH IO KOTOPOMY IO3BOJISIOT IPUCBOHTH
TEpPUTOPUU OIHY U3 9 KaTeropuii, o0beaAnHEHHBIX B 4 rpymnmsl (I'puropses,
1996):

A. 3emn, IPUTOHBIE JUTS] UHTEHCUBHOT'O UCIIONB30BAaHUS B 3€MIICACITUM:

I xaTeropusi. 3emiu He MMOABEP>KEHBI BOJHOM 3pO3UH (HECMBITBIE TIOY-
BbI), PACIOJIOKEHHBIE Ha BOJOpa3[eNax W IMPUBOJOPA3IEIbHBIX CKIOHAX
kpyTuszHo# no 1°. Jlnuna nmuauu croka cocrasisgeT 300-400 m. Ilotenuu-
aJIbHas MHTCHCUBHOCTH CMBIBA TIOYBBI HE TIPEBHIIIAET 3 T/Ta B TOLI.

Il xareropms. 3eminn TMOABEp)KEHHBIE CIa0OH Spo3uu (HECMBITHIC
U c1abocMBITEIE NTOYBBI). BepxHue moyorue y4acTKd CKIOHOB KPYTH3HOM
no 3°. Jlnuua nuHME cToka He mpesbimaet 400-600 M. [ToTeHnmansHas uH-
TEHCHBHOCTEL CMbIBa IouBkl 3,1-10,0 T/ra B rox.

III xareropus. 3eMin OABEPKEHHBIE BOAHOW 3p0O3UH (CIIa0OCMBITHIE
U CpefHeCMBIThIe N04BbI). CpeHHne M YaCTUYHO BEPXHHE YacTH CKJIOHOB,

© Hapoxnsist A.I'., Poqnonosa M.E., TTonosuuko B.B., 2023

169



KpyTu3HO# 10 5°. dnuHa nuanu croka 600-800 M. IloTeHIMAaIbHEIN CMBIB
noussl 10,1-20,0 T/ra B rog.

b. 3emun, npuroaHele AJs OrpaHUYEHHON 00pabOTKHM, HEMPUTOIHBIE
JUTS BO3/ETIBIBAHUS NIPONAIIHBIX KYIbTYp:

IV xareropus. 3emin, mojBEp>KEHHBIE CHIBHON 3po3uu (CpeaHe- u
CHJIBHOCMBITBIE TTOYBBI). CpeJHNEe W YaCTHYHO HM)KHUE YaCTH CKIOHOB KpY-
3o 1o 8°. Jlnuna nunum croka 800-1000 m. IloreHnuanbpHas MHTEH-
CUBHOCTh cMbIBa mouBkl 20,1 -40,0 T/ra B ros.

V kareropus. 3eMJId OYCHb CHIIBHO TTOJIBEPKEHHBIC 303U (CHIBHO-
CMBITBIC TTI04BHI). HIDKHUE, TpUMBIKAOMNIIEe K OpOBKaM 0allOK, YacTH CKIIO-
HOB, KpyTu3Ho#t 8-10. [Inmua muann croka 6onee 1000 m. [ToTeHmmansHas
HWHTEHCHBHOCTh CMbIBA MO4YBHI cBbIlIe 40 T/Ta B roj.

B. 3emnn, HenpurogHbie 11 00pabOTKU:

I kareropus. 3emii, 0ajoK, BEpXHHE HMX 4YacTH, NPUMBIKAIOUIME K
namHe, KpyTusHoi ckjoHoB 10-15°. Jlnmna nmuaum croka 1000-1500 m.
TpaBocToil u3pekeH, BCTpEHarOTCd NPOMOWHBI. VHTEHCHUBHOCTh CMbIBA
TIOYBHI IIPH pactamke MoxxeT gocturars 100-150 1/ra B rog.

I xareropus. 3eMi HIDKHHUX YacTel CKIIOHOB OAJIOK, KpyTU3HOH 15-17°.

Jnuna nuaum croka 1500-2000 m. IloreHuuanbHas MHTEHCUBHOCTb
CMBIBa IIOYBHI, TPH pacmamke, MoxkeT pocturatb 150-200 T/ra u Gomee B
roJ. A Takke B 3Ty KaTErOpHIO 3eMeNb BKIIOYAIOTCA THHINA OaloK, SB-
JSIOIMIKECS MECTOM BBIHOCA MEITKO3eMa CO BCell BOZOCOOPHON TUTOIIA/IH.

I'. 3emnm, HENpUTOAHBIE U WCIOJB30BAHUS TOJ CEITHCKOXO3SHCT-
BEHHBIE YTOIbSI:

I xareropus. bamounsle CKIIOHBI, U3PE3aHHBIE YaCTHIMU ITPOMOHWHAMH,
KpyTH3HOM Oosee 8-10°, pacrosokeHHbIe MEXly OBparamu, riryOuHoit 6o-
nee 10 M, paccTosiHue Mexay oBparamu He mpeBbiaetr 150-200 M. V3kue
(menee 200-250 M) Gasiku ¢ OYeHb KPYThIMHU CKJIoHamu (Oosiee 17-20°), ux
JTHUIIA, SBILFOLIMECS] MECTOM CTOKA TAJIBIX U JIMBHEBBIX BOJI, ITOJIBEPTalOTCS
pa3MbIBY.

I xareropust. OBpary, HE IMOJUISKAIINE BBINOIAXHBAHHUIO, BBIXOBI
MeJa, TaIeYHIKa, KAMEHICTBIC OCHIIH, TIECKA U 1Ip.

VYcTaHOBIIEHHE KaTeropuil 3pO3HMOHHO-ONACHBIX 3€MEJb BEIETCS ¢
YYeTOM BBIIIEU3I0KEHHBIX YCIOBUI IO BUaM YIOIWi U B 00beMe OTIelb-
HBIX MaCCHBOB MJIM KOHTYPOB Ha OCHOBE PAaCUe€THOT'O CMBIBA ITOYB.

B pe3ynbTare moAroToBUTENBHBIX Pa0OT yCTaHABIMBAIOTCS KaTETOPUU
3PO3UOHHO OINACHBIX 3€Mejb, U OINpeNeNsieTcs HHTEHCUBHOCTh CMBIBA I1OY-
BBl OT TAJIOTO U JINBHEBOI'O CTOKA HA HUX.

Jns Tepputopun Beiinenesckoro paiiona benropomackoii odnactu Obl-
JIM OTIpEJIeTICHB] KaTerOpuH SPO3UOHHON ONMacHOCTH (TabI.).
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Tabn. Kareropuu 3po3noHHOM 0ITaCHOCTH

Kateropus 5p03HOHHOM OMaCHOCTH — [nowans 7
Al 23196 172
All 41288 30,5
Alll 31536 233
BIV 16774 12,4
BV 7062 52
Blu BII 3052 55
I 8520 6.3
HaceneHHble yHKTHI ¥ BOZOEMBI 3780 2,8

Takxum obpazom, 71% Bceit mumomann paifoHa — 3TO 3EMITH IPUTO/I-
HBIE JJI1 HHTEHCUBHOTO HCIOJIB30BAHUS B 3eMJICICIHH, YTO OJIArOmpHsITHO
CKa3bIBACTCS HA PA3BUTHUU AKOHOMHKH paiioHa B 00JIaCTH CETBCKOTO XO3sii-
CTBa.

N.B. Huxonoposa, H.®. Iletpos, P.1O. Caasxosa, T.B. flaykos,
A.A. Hubuna, A.E. I'ymeniok
Yyeawickuil eocyoapcmeennblii yHusepcumem umenu M.H. Yivanosa

MPOTHO3 'EQJIOTMYECKUX ONMACHOCTEM
HA TTPABOM CKJIOHE JIOJIMHBI p. TPYCHUXA B r. YHEBOKCAPBI

IToBostoM [uIs TTOSIBIICHUS JAHHOM CTAaThH CTAJIO PEAKO BCTpEUaroIee-
Csl TEOJIOTHYECKOE SIBIICHNE, BbIsIBICHHOE Ha Yebokcapckom yuactke Ilpu-
BOJDKCKOW  BO3BBIIIEHHOCTH (TOKMOBCKOTO CBOJla) TpPH HMH)KEHEPHO-
Te0JIOTHYECKUX M3BICKAHUSX IS MHOTOITaXKHOTO CTPOUTENILCTBA U OLIEHKH
YCTOWYMBOCTH CKJIOHOB Oynymiero mukpopaiiona (MKP) «Cuerumpu» Ha
MIpaBOM CKJIOHE JoiuHBI p. Tpycuxa B . Yebokcapsl. [lo coopyskenns Ye-
Ookcapckoro 3amuBa Tpycuxa sBIsUIach NPUTOKOM peku UYebokcapkw,
a HeIHE OHa BmajaeT B Yebokcapckuil 3aiuB YeOOKcapcKoro BOJOXPaHU-
muma. CyTh SBICHHS COCTOWUT B OJHM3KOM COBIQJICHWH BEKTOPOB (WX Ha-
MIPaBJICHUH M BEJIMYMH) TPEX F€OMETPUUECKUX XapaKTEPHCTHK CKIOHOBOTO
MaccHBa, YTO HOTPEeOOBAJO ydeTa NAHHOTO SIBJIEHHS IIPH CTPOUTEIBHOM
OCBOCHHH MacCHBa. DTUMH XapaKTEPUCTUKAaMU SBISIOTCS: 1) HampaBieHue
U YKJIOH TIOBEPXHOCTH CKIoHA (01= 3,5°), 2) HanpaBjeHue U yroi majeHus
CJIOMCTOCTH KOPEHHBIX MOPOoj MaccuBa (02=2°) u 3) OpUEHTHPOBKA U CPEI-
HUIM Yrojl HakjoHAa KPUBOW Jenpeccuu noxaszemubix Boxa (VIIB, 03=3,1°).

© Huxkonoposa M.B., TlerpoB H.®., Cansxosa P.1O., Snykos T.B., Unpuna A.A., I'yme-
ok A.E., 2023
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JlaHHOe sIBICHHME WMEET IIOJIOKHTENBbHOE BIMSHHE HA HHXEHEPHO-
reonorudeckue (UI') u rumporeonormueckue (I'T°) ycnoBus mMaccuBa, oco-
OCHHO C MO3MIHKH BHIOOpPA paIMOHAIBHOrO THUHAa (yHIAMEHTa, MPOTHO3a
NOATOIJICHUS U OCBOSHHUS TOJI3EMHOT'O IPOCTPAHCTBA.

Takue 0COOEHHOCTH TeONIOTHUECKHX YCIOBHH Ha y4acTKe mpaBoOepe-
*bst p. Tpycuxwu, roxuee ['arapuHckoro mMocra u 3amazanee JlakpeeBckoro
mapka u «SlpMapku» BBISBICHBI 110 MaTepuallaM HW3bICKAaHWH HMHCTHUTYTa
«UyBaml I13» u coOCTBeHHBIM HaOmIOJCHUAM. B KkauecTBe (haKTOpPOB
OTIACHBIX TPOIECCOB M SBJICHUH PacCMOTPEHHI: 1) ¢ fora, co CTOPOHBI YII.
I'mapkoBa, oBpar-0anmka riIyOMHOW 10 15 M C TIOCTOSIHHBIM MEaHIPUPYIO-
MM BOJOTOKOM U C JIOKaJbHBIMH OTIOJI3HSIMH Ha NPAaBOM CKJIOHE, 2) ¢ ce-
BEpa, CO CTOPOHBI MOCTa 4epe3 p. Tpycuxa, akTUBHBIN TEXHOI'€HHBII OBpar
rryOuHOH 710 11 M C TEXHOTeHHBIM BOJOTOKOM, C KPYTBIMH 3pPO3HOHHO-
OCBIMTHBIMK OOpTaMu, JeicTByronmiA He MeHee 20 Jet, u 3) ¢ 3amaaa — pyc-
50 1 mmpokast (no 80 m) 3abonoueHHas noima p. Tpycuxa. [pyroii ncrou-
HHUK OIaCHOCTEH — JieccoBasl TOJIIIA, [TPOCaA0uHbIe IPYHTHI KOTOPOH 3alie-
raloT ¢ U3MEHYMBOH MOIIHOCTBIO 110 TIPOCTHPAHUIO CKJIOHA (C Iora Ha ce-
Bep) oT 2-3 M J10 7-8 M.

I'eomopdonornueckre yciuoBHs MPEJCTABICHBI IPaBbIM MOJIOTHM Je-
JIOBHAIILHBIM CKJIOHOM TOJHHEI p. Tpycuxu ¢ otmetkamu 134-86 m. CxitoH
nmeeT C3 9KCIO3UIHNI0 ¥ OTPaHUYeH ¢ OOKOB JIByMsl CKIIOHOBBIMH «OBpara-
MI» — IO’KHBIM U CEBEPHBIM, a CHH3Y — e€ MOHMO# ¢ oTMeTkaMu 86-83 M.
CoBpeMeHHBIN CKJIOH A0AMHBI p. Tpycuxu odenpb mojoruii (menee 4,0°),
I1aTO00pa3HbIN, aKKyMYJSITUBHBIA, YCTOMYMBBIA. 3aHAT PEIKOJIECHEM C
KpynHBIMH AyOamu Bo3pactoM Oomee 100 jer. Ero xopenHas ocHoBa (To-
BEPXHOCTh M3 IOPO/] TATAPCKOTO SIPyca MEePMCKOM CUCTEMBI) ellle TIOJIOXKE U
B aHTPOIIOTE€HE NEPEKPBUIACH IBYMS-TpeMs Pa3HOBO3PACTHBIMU MTOKPOBHBI-
MU TOJIIaMH, B TOM YHCJIC HACTOAIIHUMH JI€CCCAMH IOJAPHBIX NYCTBHIHb,
MOJJYEPKHBAsl €ro ycToH4mBOCTh. Ilajeoreorpaduyeckuii aHaiu3 TaKoro
paspesa IO3BOJISICT MPEIIONIOKUTEIBHO CUMTATh BO3PACT JCHYJallMOHHOMN
MTOBEPXHOCTH KOPEHHBIX IOPOJ] HE MOJIOXKE MOCKOBCKOTO JICJHUKOBBS HJIH
150 ThIC. N1ET, BO3pAacT 30BHsI (KOPB! BEIBETPUBAHMS KOPEHHBIX ITOPO] TIOA
YETBEPTHYHBIM ITOKPOBOM) — CKOpee MHKYIHHCKHH (okxono 100-80 Thic.
JIeT), BO3PACT JIECCOBBIX MOPOJ — KaTMHUHCKUH (He Moioxke 40 TrIC. JIeT), a
BO3pacCT JENIOBUAIBHOTO MOKPOBA — JIEHUHIPAICKO-OCTAIIKOBCKHUN (HE MO-
noxe 15 TeIc. eT). B maHHBIX yClOBUSAX penbeda MOXKHO OKHAATH B IIO-
KPOBHBIX TOJIIIAX CKJIOHA CKOpee SPO3UOHHBIE MPOLIECCHl M MPOCaI0uHbIE,
HO HE OTOJI3HEBBIE.

Jluronoro-crparurpaduueckue OCOOCHHOCTH M YCIOBHS DPa3BUTHS
OMaCHBIX MPOLECCOB MAacCHBA CJIOKEHBI B MHTEpBane OTMETOK 13-77 M B
OCHOBHOM TEPPUT€HHBIMH ITOPOJaMU KOPEHHOH OCHOBBI (BSTCKOTO U CEBe-
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POIBHHCKOTO TOPU30HTOB TaTAPCKOTO SIpyca BEpXHEil MepMH) U YaCTHIHO —
MIOKPOBHBIMH 00pa3oBaHusMHU. [lOKpoBHBIE 00pa3oBaHMSA MPEICTABICHEI
JACITIOBUAIBHBIMU CYIJIMHKaAaMH MW JICCCOBBIMHU TMOPOJaMH. Hx MOIIHOCTH
BZI0JIb OPOBKM OBpara-0anku He npesbimaeT 2,0 M, a ceBepHee, K TEXHOTeH-
HOMY OBpary, mocturaet 8,0 M u 6osee. C MO3uIHUil pacueTa yCTOHIUBOCTH
BCe MHOroo0Opasue IpyHTOB y4acTKa MOYKHO IPEJICTaBUTh B COCTaBe ISITH
WH)XCHEPHO-TE€0JIOTMYECKUX JIEMEHTOB, CPEIH KOTOPBIX TPYHTHI C OCOOEH-
HOCTSIMA OCHOBHOTO 1e()OPMHUPYIOIIETOCcsl TOPHU30HTA HE BBIABIICHBI, a MO-
KpOBHEIC O00Opa30BaHMs OKa3allMCh BHE 30HBI cMemeHus. CTpyKTypHO-
TEKTOHUYECKHE YCIOBUS CBA3aHBI C BOCTOYHBIM KPBUIOM CHHKJIHHAIEHOTO
nmporu6a, TIe KOPEHHBIE MOPOABI 3ameratoT (2-3°) COracHO cO CKJIIOHOM
(okoi10 3,5°). OHu 00ecreyrBaOT APEHUPOBAHHOCTH MACCUBA U OJIaronpu-
ATHBIE YCIIOBHS U CTPOUTEIHHOTO OCBOCHHS MOJ3EMHOTO IMPOCTPAHCTBA.
YcraHoBineHO Hu3koe moisioxkeHue YIIB 1 HeoObIYHOE Uit CKIIOHOB €ro
MOHMKEHUE OT BOZOpa3iena K noime peku ¢ 7,5 m (ot™. 124,6 m) 1o 12,2 m
(ot™. 90,5 m). Huzkuii YIIB B MaccuBe MOXXHO OOBSICHUTH €r0 XOpOIlei
€CTECTBEHHOM JIPEHUPOBAHHOCTBIO C TPEX CTOPOH — p. Tpycuxoii u oBpara-
MH, OJIarONpPHSATHBIM ITOBEPXHOCTHBIM cTOKOM. [Ipoektupyemsie ¢yHma-
MEHTHI HE JIOJDKHBI TIPOBOLMPOBATH noabeM YIIB n noaromienue tepputo-
pum.

OmnacHbIe TeOIOTHIECKUE MPOIIECCH, B TOM YHCIIC TPOTHO3HBIE, TIPEe]-
CTaBJIEHbl AKTHBHBIM TEXHOT€HHBIM OBparoM JIiIuHOW 250 M, IIMPUHON 10
20-40 M, riay6unoi 10-11 M Ha moIOro HaKIOHHOM (110 3-4°) CKIOHE-ILIaTo,
TpeMs JIOKaJTbHBIMHU JaBHUMH OTIOJI3HAMH Ha MPAaBOM CKJIIOHE OaJKH-OBpara
C TIOCTOSIHHBIM BOJOTOKOM, JIOHHBIM BPE30M B BEPXOBBE ITOTO K€ OBpara.
JononuutensHblil GakTop omacHocTeil — ruianieoOpa3Has JieccoBast TOMIIA
C U3MEHYHMBOM MOIIHOCTBIO OT 2-3 M J10 7-8 M MO MPOCTUPAHHUIO CKIOHA C
1ora Ha CeBep, C KOTOPOH MOTYT OBITh CBSI3aHBI MPOIICCCHI MTPOCAIKA U OII-
JIBIBUHBL. PacyeT ycTOWYHMBOCTH BBHINTOJHEH METOJIOM «IPUCIOHEHHOTO OT-
kocay 1o msita npoduirsam [Ilerpos, 2011; Tuxeunckuii, 1988]. Ha cknonax
HeT IIyOOKHX OMNOJI3HEH, HO €CTh JIOKAJIbHBIE OMNOJI3HU CKOJILKEHHUS C 3a-
XBaTOM BCETO CKJIOHA, W ONOJ3HM TeYeHUs. B HaHHBIX HWHXCHEPHO-
TEOJIOTHICCKUX YCIOBHSIX MOXHO IPOTHO3UPOBATH JOKATBHEIE OIIHOSAPYC-
HBIE IBYX-TPEXOJOYHBIC OMIOJ3HH CKONBXCHHS C TOJIOBHBIMH OJOKaMHU
BpallleHusI ¢ TIyOnHOM 3axBaTa OT 4-5 M 110 7-8 M, a TaKKe OIUIBIBUHBI B
KOp€ BBIBETPUBAHUS TEPPUTEHHBIX MTOPOJ ¢ TITyOMHOI 3axBaTa 110 1,5-3,0 M.
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AWM. Tletesbko
DedepanvHblil HAYYHBIU YEHMP A2POIKOA02UL, KOMNIEKCHBIX Meauopayull
u 3awumnozo necopaszeedenus Poccuiickotl akademuu Hayxk
(Hosocunvckas 3AI'JIOC — ¢punuan @HIL] acposxonoeuu PAH)

BJIUSHUE 3AIIMTHBIX JECHBIX HACAXJIEHUAM
HA CHETOOTJIOKEHUE Y NEPEPACIIPEJIEJIEHUE ETO”

[Iporecchl BOAHON P03l HAHOCAT OOJBIION Bpea CEINBCKOMY H JPY-
THUM OTpaciisIM HapOIHOTO X03siicTBa. OHU pa3pyIIalOT MOYBEHHBIN TTOKPOB,
COKpAIIAIOT IIOMAAh MaXOTHBIX 3eMeJIb, UCTOIIAIOT MOYBEHHOE TUIOAO0PO-
Jtie, 3aHOCSIT MPOTyKTaMHU Pa3MbIBa IIOWMEHHBIC YTObS, 3aWIUBAIOT TPY/IbI
U IpyTUe BOAOEMBI, TIOPTAT JOPOKHYIO CETh, YCUIMBAIOT MTOYBEHHYIO 3aCy-
Xy U yXYAIIAIOT THAPOJIOTHUECKUI PEXUM TePPUTOpUU. TeM caMbIM 3p0o3ust
TIOYB SIBJISIETCS OCHOBHOW MPUYMHOM CHIDKEHUSI YPOIKAEB CEIMBCKOXO3SHCT-
BEHHBIX KYJIbTYD.

Permennst 3TOM MpOOJIEMBI MOXKHO JOCTUTHYTH MYTEM IIPOBEICHHS
Pa3IUYHBIX MEPOTPUSATHUH:

- 3aJIep )KaHUe CHETa Ha IoJIsX;

- MAaKCHMaJIbHOE ITOIJIOIIEHNE TAJIBIX U JUBHEBBIX BOJ HA MECTE HX BBINA-
JIEHUS,

- 3a7iep)kKaHUe CTOYHBIX BOJ Ha ONpEACNEHHBIX pyOekaxX W CO3JaHHe
YCIIOBUM AJIs1 UX MOTJIOLIEHUS I0YBO;

- TIEpPeBOJ] YaCTH CTOYHBIX BOJ| HA HEPA3MBIBAIOIIMECS YYACTKH U 3a-
IIUTa HIDKEIEXKAIINX IMOJICH W yJ4acTKOB OT CMBIBA, Pa3MbIBa, 3aHOCA IIPO-
JYKTaMH SPO3HH.

OcCyIIecTBUTh 3TH MEPONPUATUS MOXKHO MyTeM CO3JaHHSI TPOTHBO-
9PO3MOHHOTO KOMIUIEKCA, KOTOPBIA BKJIIOYacT B CceOs OpraHU3aIlMOHHO-
XO3SIUCTBEHHbBIC, 3alUTHBIC JIECHBIE HACAXKJEHUS, arpOTEXHUYECKUE, JTYTro-
MEJTUOpaTUBHBIE U TUAPOTEXHUYECKUE Meponpusitus. Cpeau HUX BakKHOE
MECTO OTBOJIUTCS JIECOMETHOPATUBHBIM MEPONpUATHsIM. Ha 3emMisiX ombIT-
HBIM CTAaHIIMH UMeeTcs 779 ra JecHBIX HacaxaeHui, B T.4. 307 ra mMeroT
HCKYyCCTBEHHOE TIporcxoxaeHne. OOmias JeCHCTOCTh TEPPUTOPUH B COBpE-
MEHHBIX IpaHuIax cocraBmieT 15,1% na wromann ceeime 5000 ra. Ipeo6-

© Ilerensko A.U., 2023

: Beimmonneno B pamkax roc. 3aganua OHIL] arposkonormn PAH Ne FNFE-2022-
0012 «TeopeTnueckue OCHOBBI 3IPO3HMOHHO-THIPOIOTHYECKOTO Mpoliecca Ha BOIOCOOPHBIX
GacceiiHax, KOHLENTyaJ bHbIC HANPaBJICHUs, ITyTH ¥ HPHHIUIBI CO3TAHUS BBICOKOI(D(EKTUB-
HBIX 9KOJIOTHYHBIX CHCTEM YIPABJIEHUS 3THM IPOIECCOM C IIeJIbIO MOJIHOIO MPef0TBPaIIeHUs
9PO3UH TTOUBY.
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JIQIAONIIMA TIOPOJAMH SBJISIIOTCA: Oepesa, 1y0, COCHa, TUCTBEHHUIIA, €JIb,
TOTIOJNb, JINTIA, KIEH, SICCHb U MPOYHE.

3JIH oka3bIBaloT pa3HOCTOPOHHEE METUOPATUBHOE BIUSHUE HE TOJIBKO
Ha 3aHHMaeMylo, HO M Ha MPUJIETAIOUIYI0 K HUM TeppuToputo. MHOTONET-
HUMU uccienoBanusiMu, B T.4. Ha HoBocunbckoii 3ATJIOC, ycraHoBieHo,
yTo OoJice 3(PQeKTHBHBIM ObIBacT BiMsHHE cucTeMbl 3JIH B cpaBHeHUH
C CIUHUYHO PACTIOJI0KCHHBIMH JICCHBIMH ITOJIOCAMHU.

MHOTOYHCICHHBIMU HCCIICJIOBAHUSMH OBLTIO yCTAHOBJICHO, YTO CTE-
IIEHb BETPO3AMIUTHOTO BIUSHUS JIECHBIX ITOJIOC 3aBHCUT UX BBICOTHI, KOHCT-
PYKIHH, CKOPOCTH BETpa M yIia MOAXO0Ja BETPOBOTO MOTOKA, T.C. ITOJIOCHI
QKYPHBIX U TIPOTyBa€MbIX KOHCTPYKIMH. JJaTbHOCTh BIMSAHUS TAKUX ITOJIOC
cocraisieT 10 6H ¢ HaBerpeHHOU cTOpoHbI U A0 20-30H — c 3aBeTpeHHOI
(H — 3amuTHas BBICOTa JIECHOW IMOJIOCHI). Ha CKIIOHOBBIX 3e€MIISIX MPOTSI-
KEHHOCTh 3()(HEKTUBHOTO BO3JCHCTBUS JIGCHBIX TOJIOC 3aMETHO yYMCHbIIIA-
ercsi. I dem kpyde, CKJIOH, TéM MEHBIIE ajJbHOCTh BIUSHUSA. 3aKOHOMED-
HOCTh B PACHpEENICHUN COXPAaHSAETCS U MPU HATUYUU CHCTEMBI JIECHBIX
ITOJIOC, HO Pa3HUIIA TI0 SKCIO3UIHSAM 3HAYUTEIBHO COKPAIIACTCsI, OCOOCHHO
B TOJIBI C TIPOJIOJDKUTEIHHBIMA METCIIIMH.

B paiione pacnonoxenuss Hoocunbckoit 3AI'JIOC B 3umHee BpeMs
npeobnanatotr Berpel FOB m O3 HampaBieHuit, BO BpeMs KOTOPBIX CHET
CHOCHUTCS C TIOJIEBBIX CKIIOHOB M OTKJIAJBIBACTCS Ha 3aBETPCHHBIX CKIOHAX H
Oeperax rupporpadudeckoit cetr. [Ipu 3TOM HanboIee HHTEHCUBHOE CIIy-
BaHME CHEra HAONIOHAETCS B HIDKHEW YacTH BETPOYAAPHBIX CKJIOHOB; IO
Mepe MPHOIIMKEHNS K BOJOPAa3Ieily U IpH Iepexoie Ha 3aBeTPEHHBIE CKIIO-
HBI cayBaHue cHera ocnabeBaer. Ilo uccrnemoBanusm [Xaputonosa I'.A.,
1958], mpu OTCYTCTBHM JIECHBIX IOJIOC 3allac CHETOBOM BOJBI B HIDKHEH
YacTU BETPOYAapHBIX CKIIOHOB K Hadally cHerortasHusi coctasisier 70%, Ha
3aBETPEHHBIX CKIIOHAX -150%, MO cpaBHEHHIO C 3amacaMy CHErOBOW BOJbBI
Ha Bojopaznene. [lo Habmonenusm [Kaproea B.A., 1971], Ha cTaHnuu B
CpellHEM 3a 5 JIET, BbICOTa CHEra Ha BETPOYJAPHOM CKIIOHE C CUCTEMOH y3-
KHX CHETrOpachpeleIUTeIbHBIX JISCHBIX TOJO0C cocTaBmia 39,3 cM, Ha 3a-
BeTpeHHOM — 50,4 ¢M C COOTBETCTBYIOIIMMHU CHeroszamnacamu Boasl 130 u
167 MM, a Ha CKJIOHAX TaKHX K€ DKCITO3UIUI 0€3 JIECHBIX IMOJIOC, COOTBET-
ctBenHo — 30,1 u 38,2 cm, 95 n 141 mM. UccnenoBanust JokTopa C.-X. HAyK
E.A. TapmuHeBa, KOTOpPBIH 10JIroe BpeMsi paboTall Ha CTaHIUH, ITOKa3allH,
49TO B cpemHeM 3a 11 neT HaOmomeHni Ha CKIIOHE FOT0-3aImaIHON SKCIT03H1-
MU B CHUCTEME MPOJyBaeMbIX JIECOTOJIOC BBICOTAa cHera coctaBuia 50 cm,
Ha CKJIOHE IOr0-BOCTOYHOM — 38 cM, 0e3 JIeCHBIX MOJIOC, COOTBETCTBCHHO,
37 u 19 cm. UnpiMu cnoBamu, cuctema 3JIH Ha BeTpoyJapHBIX CKIOHAX IO
CHETOpacIpeICIICHUIO MIOKA3hIBACT KaK OH IPEBPAIAcT UX B 3aBCTPCHHEIC.
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Bbeperosbie HacaXJEHUS MMEIOT HEOOBIIYIO JAIBHOCTh BIUSHUS Ha
CHETOOTJIO’KEHHE Ha TMOJIEBBIX CKIOHAX. DTO 00YCIOBIEHO ABYMS (haKTopa-
MH: BO-TIEPBBIX, OHU OOBIYHO UMEIOT TUIOTHYIO KOHCTPYKIHIO, BO-BTODBIX,
KakK TpaBujo, Oke K OpoBKe Oepera KpyTH3Ha CKJIOHA YBEJIMYMBACTCS.
Marepuainsl HabmtoaeHuid 3a 10 JeT Ha ONBITHOW CTAHIIMHU CBUJIETEIBCTBY-
IOT O TOM, YTO Ha MapuipyTe, MPOXOJIIEM IO CKJIOHY CEBepo-3aIafHOM
9KCMO3UIIMN Yepe3 Takoe HacaxieHue, B 30He 1o 60 m (SH) 3amerHO yBe-
JIMYCHNE TOJIIUHBI CHEXXHOTO MOKpoBa. HeBennka M JanbHOCTH BIIMSHUS
OeperoBBIX HACAKICHUI Ha BETPOYAAPHBIX CKIOHAX (CM. TalIl.).

Tabauna. Beicorta cHera (B cM) Ha pa3IMYHOM YIAJICHUH OT OMYIIKU
BHYTpH Oepe3oBoro HacaxaeHus [E.A. ['apmmnues, H.E. Hosuxos].

Ioneas yacTb | Bepesosble HacakaeHUs
T"omp1
HAGITIO- T35 T To0 T Pac600T051H1/1e OT OMNYIIKH JIeca, M
Aennd | e 1 a0 1120 | 100 | 80 40-60 | 20-40 | 0-20 | 0-20 | 20-40 | 40-60
1 52 51 | 50 | 56 | 54 59 69 85 82 59 74
2 18 18 | 17 | 25 | 22 22 31 64 78 44 40
3 21 24 1 24 | 20 | 23 27 27 27 37 25 27
4 56 50 | 50 | 48 | 48 63 78 104 122 46 70
5 78 64 | 70 | 72 | 68 73 90 107 105 66 78
6 18 17 [ 21 | 25 | 26 32 41 60 66 31 38
7 49 44 |1 39 | 40 | 39 46 59 75 78 46 56
8 21 20 | 21 | 21 | 21 23 30 36 33 27 26
9 3 7 8 10 [ 10 15 19 22 36 18 20
10 26 29 129 | 29 | 29 32 36 36 44 31 32
Cpennee| 34,3 | 32,4 (32,9 [34.6 33,1 ] 392 | 43.0 | 61,6 | 68,1 39,3 | 46,1

Haubosee MHTEHCHMBHO CIyBaeTCsi CHEr Ha Oeperax ruaporpaduue-
CKOM ceTn. BechMma mokazaTeNbHBIM B 3TOM IUIAHE SIBIISIETCS ONMMCAHHE CHE-
rooTioxenust B 3umy 1923-24 rr., cnenannoe A.C. Ko3MeHKO B TOZOBOM
otyere 3a 1924 rox, xorga Ha TEPPUTOPHUU CTAHIMM €IIE OTCYTCTBOBAIM
Hacaxnenus: "[IpaBeie Gepera OnuHOKCKOrO U ['TyOKOBCKOIO CyXOZO0JIOB
(ro’KHast U I0r0-BOCTOYHAS JKCIO3UIIMU), HECMOTPSI Ha OOMIIHE BBIABIINX
3MMHHUX OCaJKOB BECbMa TOHKHI CIOW CHEXHOTO TOKPOBa, a BO MHOTHX
MECTax SIBIJIUCh U COBEPIICHHO CBOOOTHBIMU OT HETO, B TO BpeMs Kak Oe-
pera ceBepo-BOCTOYHBIX CEBEPHBIX M CEBEPO-3aMaIHBIX SKCIIO3UIHN SBU-
JUCh IMyHKTaMH CKOIICHUS TPOMAJHBIX HAHOCOB CHETa, JTOCTUTABIINX TOJI-
IUHBI TPeX U OoJiee cakeHel."

Ha Hosocunsckoit 3AI'JIOC co3mana 3akOHYEHHAs] CHCTEMa 3alllWT-
HBIX JIECHBIX HACaXKACHHUH, BBISBICH M apoOWpPOBaH aCCOPTHMEHT JIpeBec-
HBIX ¥ KyCTapHUKOBBIX IIOPOJ [T HACAKICHUN Ha POJUPOBAHHBIX 3EMIIIX
[HoBuxkos, Iletensko, Cenusepcros, 2000].
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Takum 00pa3oM, MeIMOpaTHBHAS POJb MPOTHBOIPO3MOHHBIX HACaXk-
JICHUHN SBIISICTCS HEOTHEMIIEMBIM 3JIEMEHTOM 3aIIUTHI TOYB OT BOJHOU 3pO-
3un. be3 ecHbIX HacaXJEHUI HEBO3MOXKHO CTPOHUTH d((HEKTUBHYIO CHUCTE-
My MOYBO3ALIMTHOTO KOMIUIEKCA B aJalTHBHO-TaHAIIA()THOM 3E€MIIE/ICIUH.
[ToBsImeHne mIo0pous MOYBBl — 3TO HENPEMEHHOE YCIIOBHE JalbHeIe-
ro Iporpecca pa3BUTHsI CENbCKOXO3IHCTBEHHOTO IPOU3BOJICTBA.

AM. Ilereabko
DedepanvHblil HAYYHBIU YEHMP A2POIKOA02UL, KOMNIEKCHbIX Meauopayuil
u 3awumuoeo necopaszeedenus Poccutickou akademuu Hayk
(Hosocunvckasa 3AIJIOC — ¢unuan @HIL] acposxonozuu PAH)

INPUMEHEHUWE YJIOGPEHUI
HA SPOJUPOBAHHBIX TIOYBAX"

3amuTa MouB OT BOJHOM 3pO3UM — ITO BaXkKHEHIIas 3ajgada. 3eMid
HentpanbHoro paifona Poccun B rpanumax CpenHepyccKoi BO3BBIIIEHHO-
CTH OTHOCATCSI K YHCITy 3POJMPOBAHHBIX. DTO CBA3aHO KAK C IIPUPOIHBIMU
YCJIOBUSIMU, TaK U C aHTPOTIOTEHHOH AesITeNbHOCThIO yenoBeka. Oxono 60%
TeppuTOpuii pernoHa uMeroT ykioH 0,05°, a KOdQQHUIHEHT TeppUTOPHH
npeBHeil rumporpaduyeckoii ceThio konebnercs ot 0,8 mo 1,4 km/km’. TTo
BeIpakeHuto ocHoBartest HoBocunsckoit 3ATJIOC A.C. Ko3menko, apo3us
MOYB — 3TO OOJIE3HB 3eMiH. Bpen, mpuunHsIeMblii 5po3uei, 3aKIIr04aeTcs B
TOM, YTO TIPH HPOXOXKJCHUH CTOKA TAIbIX M JIMBHEBBIX BOJ IMPOHCXOIUT
CMBIB U Pa3MbIB IMOYB, UCTOINACTCA MOYBEHHOC IJIOJ0POAUEC, YTO IPUBOJUT
K CHIDKCHHUIO YPOJKacB CEJIbCKOXO3SMCTBEHHBIX KYJBTYD, 3aHIMBAIOTCS pe-
KM, TIpynasl, BonoéMsbl. [laryOHOe BO3/EHCTBHE 3pO3MH yCWIIMBACTCS W3-3a
HETIPaBUIIBHOTO HMCIOIb30BaHUS CKJIOHOBBIX 3€MENb, T.€. HE COONIIOAAI0TCS
MPOTUBO3PO3HOHHBIE Meponpustus. Ho e€ MoXHO npenoTBpaTUTh IpHU
MIPOBEJICHNH MTOYBO3AIINTHOTO KOMIUIEKCA, KOTOPBIH pa3padoTaH yIEHBIMH
HoBocuibckoil onbITHOM cTaHuuU. B HacTosiiee BpeMst 0 pa3HbIM IIPUYHU-
HaM B XO3sMCTBaX NPOHUCXOAWUT CHIDKEHHE 3allacoB TyMyca B IIOYBE.

© Ilerensko AWM., 2023

" BeimomHeHO B pamkax roc. 3agamms ®HIL] arposkomormn PAH Ne FNFE-2022-
0012 «TeopeTnueckue OCHOBBI 3IPO3HMOHHO-THIPOJIOTHUECKOTO Mpoliecca Ha BOIOCOOPHBIX
OacceifHax, KOHIENTYaJIbHBIC HAIPABJICHUS, IYTH W MPUHIUIEI CO3JaHHST BEICOKO3((EKTHB-
HBIX SKOJIOTHYHBIX CHCTEM YHPABJICHUS 3TUM MPOLECCOM C LEJbIO MOJHOTO MPEeJOTBPAIICHHS
9PO3HH TIOYBY.
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B onbITHOM X034HCTBE CTAaHIIMK HAa METHOPUPOBAHHBIX yYacTKaxX MPOM3OII-
JI0 YBETIMUEHHUE coJiepkanus rymyca Ha 1,5%.

B cucreme arpoTtexHHMYECKHX Mep BakHasl pOJIb NMPHHAUIEKHUT yI00-
peHusiM. Hay4yHbIMU ydpexIeHUsAMH YCTaHOBIICHA U NMPAKTUKON NEPEesoBO-
ro OIbITa MOATBEpXKAEHA 3((PEKTUBHOCTh MHUHEPAIBHBIX yHOOpeHHH Ha
CMBITBIX NO4BaxX. D(P(HEKT OT MX MPUMEHEHHSI BO3PACTACT C yBEIMYCHUEM
CTEINEHN CMBITOCTH. J{epHOBO-ITOI30JIMCTHIC U CEPBIE JIECHBIE TOYBBI HMEIOT
OYCHb HHU3KHE 3arachl TyMyca U COJICp)KaHHWE a30Ta, MOTOMY IPHMEHEHHE
Ha HHUX Aa30THBIX YJIOOpPEHHH CIOCOOCTBYET 3HAYUTECIHLHOMY YBCIMYCHHUIO
ypoxaitHocTH. [eiictBre GpocOpHBIX U KANHHHBIX yI00pEeHUI MPOsBIICT-
cs cimabo m3-3a HemocTraTka asora. B ombeITHOM Xo3siiicTBe HoBocmiibCKOIM
3AI'JIOC BHecenue 45 Kr. J.B. a30Ta Ha reKTap CHOCOOCTBOBANIO MOBBIIIIE-
HUIO YPOXKaiHOCTH OBCa Ha CPEIHECMBITHIX CEpPBIX JICCHBIX IOYBaX Ha
4.3 n/ra, sumens — 1,7-3,3 1/ra, a Ha CHIIBHOCMBITBIX, COOTBETCTBEHHO, 12,1
u 2,6-9,9 1/ra. Bo BnaxxHbIC TOABI ACHCTBHUE yIOOPCHUI TPOSIBIIICTCS CHIIb-
Hee. [Ipu BHecennn 60 Kr 1. B. a30Ta Ha IeKTap CpeAHss 3a 4 roja npudaBka
ypoXas SIpOBBIX KyJIBTYp COCTaBWJIA Ha CPEOHECMBITHIX mouBax 4,0, Ha
cruibHOCMBITHIX — 10,5 1/ra. Cpennue npubaBku ypoxas ot 90 kr ja.B./ra.
OBUTH HECKOJILKO HWJKE, YeM TP BHeCeHWH 60 Kr J.B./Ta U BBIPA3HIIKCh Ta-
KHMH TIOKa3aTeIsIMH: Ha CPETHECMBITHIX — 4,3 1/ra, HA CHIIBHOCMBITBIX —
8,2 w/ra. IlpubaBka 3epHa Ha 1 11 1.B. a30Ta CHU3MWJIACh HA CPEIHECMBITHIX
nouBax B 1,5 pa3a, Ha CUILHOCMBITHIX — B 1,3 paza. YBenuueHue 703 a30Ta
no0 120 kr a.B. Ha TeKTap HE CIOCOOCTBYET YBEJIMYEHHIO MPUOABOK, yalle
cHmkaeT ux. [IpmuéM Ha ydyacTkax, Iie BHOCSTCS OOJBIINE JTO3bI a30THBIX
ynobpennii, oOpasyeTrcss OopIlasg BereTaTHBHAS Macca, YTO MPHBOAMUT K
TIOJIETAHUIO TIOCEBOB, HEPAaBHOMEPHOCTH MX CO3PEBaHUs, YXY/IIICHHUIO Kaye-
CTBa 3€pHA, 3aTpyIHIETCS yOOpKa, YTO BEAET K OONBIINM MOTEPSM 3€pHa.
IIpu nmpumenennu 45 u 60 Xr 1.B. a30Ta Ha TeKTap IOJIETAHUE TIOCEBOB HE
OTMCUYAJIOCh J1a’K€ BO BJIAXKHBIC I'OAbI. HpI/I HCIIOJIB30BaHUN a30THBIX yﬂ06-
PEHUI CllelyeT yYUTHIBaTh, YTO a30T B IIOYBE HAKAIJIMBACTCS B JIOCTYITHOM
st pacteHuit gopme. I[lpumeHeHne OONBIIMX 103 A30THBIX YAOOpEHHi
MOXET TMPHBECTH K moTepsM a3oTa. CTaOWibHbIE M BBICOKHE NPHOABKH
ypoXasi SIPOBBIX KyJIBTYp OO€CHeYMBaeT NPUMEHEHHE a30THO-(OCHOPHBIX
yIOOpeHHH W TOJHOTO MHHEPATBHOTO ymoOpeHus. A30THO-(pocopHEIC
ynobpenus naroT Haubompmmid 3Q(eKT Ha modBax ¢ HU3KOH oOecreueHHo-
cTbio ocopom, KoTopast yaiie HAOIOIACTCS Y OMOJ30JCHHBIX YepHO3e-
MoB. Brecenne 45-60 xr a.B. a3ota ¢ 6a30B 30-40 kr n.B. ¢pocdopa Ha rek-
Tap IOBBIIIACT YPOXKAHHOCTB SPOBBIX 3ePHOBBIX B CpelHeM Ha 6-15 1y/ra Ha
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CHJIBHOCMBITBIX I0YBaxX W Ha 4-7 1yra Ha cpenHecMbITHIX. IIpuMeneHune
MOJIHOTO MMHEPAJILHOTO YJOOpPEHUs] CHOCOOCTBYET MOJYYEHHIO BBICOKHX
prn6aBok ypoxkas (1o 8-18 1/ra), Ha KOTOPHIX B MEHbBIIEH CTEIEHH MPOSIB-
JIseTCs NeHCTBHE HEOIAaronpusATHBIX IMMOTOAHBIX ycioBuid. [lpu ncnons3oBa-
Huu 60-90 Kr 4.B. a30Ta B MOJIHOM MHUHEPAIbHOM YIOOpEHUH MOJieTaHue
1oceBoB He Habmomaercs, a nmpu 120 Kr a.B. a30Ta — BO BJIaXKHBIE T'OJbI,
HMMEET MECTO IOJIETAHNE TTOCEBOB B MEPHO/ KOJIOMICHUS, YTO MPUBOINT K
HapyLUICHUIO HOPMAJIbHBIX YCIOBHH AJSI JadbHEHIIEr0 pa3BUTUS 36PHOBBIX
KyJnbTyp. [IprMeHeHHe BBICOKHX 03 HE TOJBKO a30THBIX, HO M IOJHOTO
MHHEPAIBHOTO YAOOPEHUs Heenecoo0pa3Ho M SKOHOMUUYECKH HE BBITOIHO.

IIpn mcnonb30BaHUM MHUHEPATBHBIX YAOOPEHHH Ha 3POJUPOBAHHBIX
MOYBaX HEOOXOIMMO YUHUTBIBATH U TO, 4TO (ochopHbIC YAOOPEHHS CHIBHO
3aKpEeIUIAIOTCS] OYBOM, MEepexoas B TPYIHOPACTBOpUMEBIE (ocdaThl Kaib-
must. C yBeNMUEHHEM CTENEHH CMBITOCTH IIOTJIONIEHHE ycuiuBaeTcs. Ha
CMBITBIX [OYBaX C HU3KOH oOecneueHHOCThIO (ocdopoMm dochopHbie
yIoOpeHHsl ciedayeT BHOCHTH HE3a0JIr0 0 MOCeBa, Jy4dlle BECHOH IOA
MIPEANOCEBHYIO KyJIbTUBAIMIO WM TIPH MOCEBE B PSAKH. B 3TOM ciydae
ynoOpennss OyAyT cCONpHUKAcaTtbcs C MEHBIIMM OOBEMOM IIOYBBI, HTO
YMEHbIIIAET UX 3aKpeIUICHHE.

Kannitapie ynoOpeHWs B OCHOBHOM HMEIOT KHCIyI0 peaknuio. Ha
CHJIBHOCMBITBIX ITOYBAX BHECEHHE KAIMIHOrO ynoOpeHus 6e3 M3BECTKOBa-
HUs HeponyctuMmo. Ha kucnbix mouBax BechbMa 3(h(EKTHBHO NpPHUMEHEHHUE
KaJIMHHBIX ynoOpenuii ¢ gochopurHoit Mykoil. B aTom ciywae ynoOpeHus
BHOCSIT TIOJ] OCHOBHYIO 00paboTKy. IIpy B3anMOmeHCTBHH C TTOYBOI Kamuit
MIEPEeXOIUT B OOMEHHYIO (pOpMy M IOCTYHMHOCTb €r0 Ul pacTeHUil HE CHU-
xkaerca [Ilerenpko A.U., [lerensko H.E., 1984, 1985, 1987, Iletenbko
A.N., 2012]. MunepanpHbIe YIOOpEHHUs Ha CMBITHIX IT0YBaX TO3BOJIAIOT B
TEUEHHE HECKOJIBKHUX JIET TOAJECP)KUBATh TUIOJOPOAUE U MOIY4aTh BHICOKHUE
yporau 3epHOBBIX KYJIBTYD.
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A.MN. Ilerenbko, A.T. Bapa6anos, A.B. BoinoBa
DedepanvHblil HAYYHBIU YEHMP A2POIKOA02UL, KOMNIEKCHBIX Meauopayull
u 3awumnozo necopaszeedenus Poccuiickotl akademuu Hayx
(Hosocunvckas 3AIJIOC — gpunuan HIL] acposxonoeuu PAH)

SJIEMEHTBI BOOJHOI'O BAJIAHCA
HA PA3HBIX BAPUAHTAX B JECOCTEINHA"

BojHast 3po3us MOYB HAHOCUT OOJBIION Bpel CEIbCKOXO3IHCTBEHHOMY
IIPOU3BOACTBY. Ha ckJ10HOBBIX 3eMJIIX HCO6XO}1HMO IIPUMECHATH KOMIIJICKC IIPO-
THBODPO3UOHHBIX MEPOIPUATHH, KOTOPBIH pa3paboTaH M BHEIAPEH Ha 3eMIIIX
HoBocunbsckoli 30HaIBHOM arpoiecoMeIMopaTUBHOM ONBITHON cTaHuu. OcHO-
BOH MOYBO3AIUTHOTO KOMIUIEKCA SBIIIOTCS 3AIUTHEBIC JICCHBIC HACAXKICHHUS.
OHH yIy4YIIAIOT MHKPOKIMMAT IIOJIeH, 3aACPXKUBAIOT M PACIPENCIISIOT CHET,
BIMSIOT Ha TIyOWHY NPOMEP3aHHs IOYBBI, COKPALIAIOT CTOK W CMBIB IOYBHI,
YTO CIIOCOOCTBYET COXPAHEHHIO IOYBEHHOTO IUIONOPOIHS, YIYUIICHHAIO YKOJIO-
TMYECKOH OOCTaHOBKM M YBEIHUCHUIO YPOXKAHHOCTH CEIbCKOXO3SHCTBEHHBIX
KYJIBTYDP.

HayuHble cOTpyAHUKM ONBITHBIA CTAaHLMM NEPELUIM Ha 3aKIaJKy CTa-
[MOHAPHBIX MHOTOJIETHUX U MHOTO(AKTOPHBIX OMNBITOB 110 IPOTHBOIPO3U-
OHHOM TEMaTHKe, YTO MO3BOJISIET MOIyJaTh HanOoJee MOTHYI0 U OOBEKTHB-
HYIO OIICHKY MPHUPOIHBIX hakropos [1,2,3,4]. MHOTOJICTHHI CTALIMOHAPHBIMA
OTIBIT CO CTOKOBBIMH IIIOMIaKaMH 3aJI0KeH B AepeBHe OnmHOK HoBoCHIB-
ckoro paiiona OpJIOBCKOM 00acTH B ONBITHOM X03siicTBe HoBOCHIIBCKOI
30HAIFHOW arpoJIeCOMENNOPATUBHON OINBITHOW cTaHmuu — (ummane Dene-
PaNIbHOTO HAYYHOTO LIEHTpa arposkosioruu Poccuiickoil akageMun Hayk Ha
CKJIOHE IOro-3amagHoi skcno3unuu. Kpyrtusna ckimona 3-4°. Ha yuwactke
TIOYBBI CEPBIE JIECHBIE, CPEIHE- U CMBITBIE, CMBITOCTh YBEIMUYUBAETCS CBEP-
Xy BHHU3 10 CKJIOHY. Ha MHOTO(aKTOpHOM OIIbITE B HIDKHEH YacTH CKIOHA
pasMernieHa 4-x psaHas gecHas nojoca 1960 roma mocagku. Cxema mocaaku
Bb-T-T-b, pasmewmenue 2,5 x 1 M. Bosne necononocsl npoBeAeHa nocaaka
HU3KOPOCJIOro KycTapHHKa u3 cruped. CoriacHo mporpaMmMe M METOAMKE
HAy4HbIE MCCIEJ0BAHUS MPOBOAWINCH MOJ PYKOBOACTBOM INIaBHOIO Hay4y-
HOTO COTpPYJIHHKA, 3aB. JIAOOpaTOpHel 3alUThl IOYB OT 3PO3HHU, JOKTOpa
cenbckoxo3stiicTBeHHBIX Hayk A.T. Bapabanosa. Llens HaydHBIX Hccieno-
BaHUHM — U3yYUTHh 3aKOHOMEPHOCTH CHETOOTIOXKEHUS B KOMOWHHPOBAHHOU
CTOKOPETYJIMPYIOLIEH JIECHOH MOJ0CE C HU3KOPOCHBIM KyCTapHUKOM, Ipe-
JOTBpAILleHHe TITyOOKOro IpoMep3aHusi MOYBbl U (pOpPMHUPOBAHMS MTOBEPX-

© Ierensko A.U., bBapabanos A.T., Beimosa A.B., 2023

" BhINoNHeHo B pamkax roc. 3axanus OHI] arposkonorun PAH Ne FNFE-2022-0012 «Teope-
THYECKHE OCHOBBI 3PO3MOHHO-THAPOIOTHYECKOro Ipolecca Ha BOAOCOOPHBIX OacceitHax,
KOHIIENTyaJIbHBIC HANpPaBICHHs, ITyTH W MPUHIMIBI CO3JaHHS BBICOKOI()(EKTUBHBIX KOJIO-
THYHBIX CHCTEM YIPABJICHHS 3THM IPOLECCOM C LENbIO TOJTHOTO MPEAOTBPAIICHUS 3PO3HU
HOUBY.
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HOCTHOTO CTOKa TaJIIX BoJ. Hay4yHoe HampaBieHHe MCCIEAOBaHUH MPOBO-
JUTCA BIIEPBBIC U SIBISETCS aKTyalIbHBIM.

HaOmoneHusiMi  yCTaHOBJIEHO, YTO TIPH HETIIyOOKOM TpOMEp3aHnH
nouBbl (10 50 cM) NOBEPXHOCTHOI'O CTOKa HE ObIBaeT. 3a 4YeThIpe roja Ha-
OnronieHnii ITpoMep3aHue TOYBHI MEpE]] CHEroTasHUeM ObuIo craldbIM, 9TO
CIOCOOCTBOBAJIO MIOCTEIICHHOMY IPOCAYMBAHUIO BCCH TAJION BOJBI B MOYBY.
3Has 3aKOHOMEPHOCTH CHETOOTJIOKEHHUS, MOXHO YIPABISATh 3PO3HOHHO-
THIIPOJIOTHYECKUM IpolieccoM. Boomnoriomenne Ha KOHTPOJIBHBIX Bapu-
aHTax 0e3 JiecHOM cTokoperynupyromei mnosocsl 6but0 34-110 MM, a Ha
Ipyrux arpodoHax 3s0JeBoi BCHAIIKA U O3UMBIX CO CTOKOPETyIHPYIOLIeH
JIECOMOJIOCOM ¥ HU3KOPOCIBI KyCTapHUKOM 3HAUUTENBHO BbIIIE — OT 47 10
125 mm. Onpenesuiuch TNIaBHBIC MPHPOIHBIC (PAKTOPHI U UX BIHMSHHE Ha
(hopMHpOBaHNE CTOKA TAJIBIX BOJI.

Marepuansl 1 METOIMKa HAy4YHBIX HUcciaeaoBaHui. Ha omnbiTe B ecHOM
CTOKOPETYJIUPYIONIEH 1mojioce KOMOMHUPOBAaHHON KOHCTPYKIMU OBUIH ITPO-
BEJICHbI II0CAJKH HU3KOPOCIOro KyCTapHHKa CIIUpeH SMoHCKoi Dpodenn
(spireajaponicaFroebeli). Cxema ombITa Ha CTOKOBBIX TUTOIIAIKAX:

1. TTone 35101 Ge3 necHOM MOJIOCHI (KOHTPOJIB).

2. Ilomne 35101 + HU3KOPOCIBII KYCTapHUK ITO BEPXHEH OITyIIKe.

3. ITone 35101 + HU3KOPOCIIBIIT KyCTAPHHK 10 HHXKHEH OITyIIKE.

4. Tlone 3501 + HU3KOPOCIBIM KyCTapHHK IO BEpXHEH M HIDKHEH
OITyILIKAM.

[Ipumeuanue. B 2019, 2020, 2022 ronax Ha CTOKOBBIX IUIOILAJKAX ar-
pocdoHOM OBLTa 3507€Basi BCHAIIKa IMoOmepeKk CkiIoHa, a B 2021 r. — moces
03UMOM MIIEHUIIBI.

ITo mporpamme U3ydanyu CHETOOTIOKEHNE TIPOMEP3aHNE, BIAKHOCTD U
OTTaMBaHHE TTOYBBI, POPMHUPOBAHHE TIOBEPXHOCTHOTO CTOKA TaJIBIX BO/I.

Ilepen cHeroTasHMEM Ha CTOKOBBIX IUIOLIAJKaX H3MEPSUIH BBICOTY
CHEKHOTO MOKPOBA 0 ABYM CHETOMEPHBIM XoAaM uepe3 2-4 M B 3-5 kpat-
HOW IMOBTOPHOCTH. IIJIOTHOCTH CHEra OMpEAENIAIM BECOBBIM CHETOMEPOM
BC-43 Ha xaxaplii CTOKOBOM IJIOIIAJKE B 6-TH TOUKax B 2-X KpaTHOH MO-
BTOPHOCTH. [ yOMHY IpoMep3aHusl MOYBbI YYUTBHIBAIN M0 HATHUYHMIO KPHU-
CTaJIJIOB JIbJa 1pu OypeHun. OOpasibl MOYBHI HA BIAXXHOCTH OTOMPAJIH B 3-
X KpaTHOH MOBTOPHOCTH co ciexyronmx riayoun: 0-3, 10, 20, 30, 40, 50, 75,
100 cm. [IpumeHsin TepMOCTaTHO-BECOBOM MeToA. B mepuoa cHerorasHus
HaOIIOCHNUS 33 OTTAaMBAaHUEM IOYBbI IPOBOMIIM MPH IOMOIIY METauInye-
CKOM HIMUIBKU B 5-TH KpaTHOH NMOBTOPHOCTU B BEPXHEH, CpeAHEN U HUXK-
HEH JacTax

Martepuansl UCCIEIOBAaHUN BBISBIIM BIMSHUE TIABHBIX MPUPOIHBIX
(akTopoB Ha (GOPMHPOBAHWE CTOKA TAJIBIX BOJ, YTO NaT BO3MOXKHOCTD
pa3paboTaTh HOBbIE IPHEMBI PETYJIMPOBAHUS CHETOOTIIOKEHUS! B KOMOUHH-
POBaHHOW CTOKOPETYJIMPYIOLIEH JIECHOM IMOJIOCE ¢ HU3KOPOCIBIM KycCTap-
HUKOM.
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K.H. IIpokonseBa, C.P. YanoB
'Mockosckuii zocydapcmeennuiii yuusepcumem umenu M.B. Jlomonocosa

PA3PYIIEHUE BEPEI'OB JEJIbTbI PEKU JIEHBI:
MPOCTPAHCTBEHHbII AHAJIA3®

AKTUBHM3aLUs PYCIOBBIX JedopManuii o0yciaBiuBaeT TpaHcdopma-
LMI0 CTOKAa HaHOCOB. HachlIEHHBIE JIBJIOM OTJIOXKEHHsS] MHOTOJIETHEMEpP3-
JBIX TIOPOJ, TOABEPKEHBI TEPMOIPO3HMOHHBIM U TEPMOICHYIAIMOHHBIM
MIPOIIEcCcaM, YTO MPUBOJHUT K MX YYBCTBHTEIBHOCTH K III00AIFHOMY IOBBI-
LICHUIO TEMIICPaTyphl BO3AyXa B APKTHYECKOM perroHe. Takue mporuecchl
SIPKO BBIpaKEHbI K KPYIIHENHIIEH apKTUIECKON AenbTe — aenbTte p. JIeHa.

Hamu BBINONHEH aHAIM3 Pa3MbBIBOB OeperoB B enbTe JIEHB Ha OCHOBE
COTOCTABJICHU JBYX CITyTHUKOBBIX CHUMKOB Landsat ¢ mpocTpaHCTBEHHBIM
paspewerrem 30 M. [TepBblit cHUMOK ObLI TONTy4YeH co ciiyTHHKa Landsat-7
27 monst 2000 roja mpu pacxoze BobI Ha I.1. Kiociop 37 900 m’/c, Bropoii
canMok Landsat-8 ot 17 uronst 2021 roma npu pacxoe BoJsI Ha r/m Krocrop
paBoM 38200 Mm’/c. CIyTHMKOBBHIMM CHHMKAMH MOIHOCTBIO OXBAaueHA
LIEHTpaJbHasl 4acTh JENbTHI, ydacTKu OJieHeKcKoi M BBIKOBCKOW MpOTOK.
Bonpmas gacte TpodumoBckoit m TyMaTcKOH NIPOTOK TakKe OXBAYCHEI
CIIyTHUKOBBIMU HaOJIOIECHUAMH, OJJHAKO CEBEPHAsl YacTh JEJBTHI IUIOIIA-
610 3,3 KM He OXBaueHa M3MEPEHHAMH B BULY JIOKAIBHOMH OGIAYHOCTH HA
canMke ot 2021 roxa.

B ocHOBe METOIMKHM JIGKUT KiIacCHU(UKAIUs CITyTHHKOBBIX CHUMKOB
METOOM HauOoJbIIero mogodus. st 3TOro MCIONIB30BAICS BCTOPEHHBIN
MHCTPYMEHT reonHpopManuonHon cucreMbl ArcGIS Maximum Likelihood
Classification, KOTOPBI BBITOJIHSIET KIACCU(PHUKALMIO 110 METOJY MaKCH-
MaJILHOTO TOA00Us I Habopa KaHAJIOB PacTpa U co37aéT Kiaccu(UIupo-
BaHHBIH pacTp B Ka4eCTBE BBIXOJHBIX JaHHBIX. Ha OCHOBE MONTyYeHHBIX B
X0/ie KiaccuduKauu AByX CHUMKOB Y4aCTKOB Pa3MbIBa, COCTABJICHA CETKa
pazMepoM 5 KM Ha 5 kM, nokpsiBatomas 30 ThIC. KM® J1eIbTEL. MIHTEHCHB-
HOCTb pa3MbIBa PaCCUNTHIBAIACh B OTHOCHUTEIBHBIX €IMHAIAX KAaK OTHOIIIE-
HHE TUIONIa 1 Pa3MbIBa K IJIOMIAN PEYHOTO pycia.

OO6mas miomanas pa3MbeiBa Ha ydactke 30 TrIC. KM JIeITBTHI (Tutormaap
pycia — 6,63 Teic. KM°) cocTaBuia 65,6 KM’, TO €CTh B TOJ HA PacCMaTpH-
BAaGMOM Yy4acTKe JeNbThl JIGHBI B CpEIHEM pa3MbIBAaeTCS OKONO 3,13 kM’

© Ilpokonsera K.H., Yanos C.P., 2023

" Boinonueno mpu $unancoBoit nogaepxkke PH® (mpoext 21-17-00181 — ananus cryTHEKO-
BBIX CHIMKOB) H T10 TOC3aJaHHIO HayYHO-HCCIIEA0BATEIBCKON Ta00paTOPHH IPO3UH ITOUYB 1
pycnoBbix npouecco uMm. H.M. MakkaBeeBa MI'Y umenu M.B. Jlomonocosa (Ne
121051100166-4 — pa3paboTka anropurma KiaacCU()UKaUH CHUMKOB).
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IUIONIA OCTPOBOB JIENbTHI. Pacyérsl mpuBeneHsl Oe3 ydera ydacTka, He
OXBAYEHHOTO M3MEPEHHSAMH, TUIOMAIb KOTOPOTO COCTABIAET 3,3 ThHIC. KM’
(menee 10% oT oOriel TIoNm@anu AebThI).

VIHTEHCHBHOCTh pa3MblBa M3MEHSETCS Ha pas3HbIX y4acTKax pycia U
4acTsx JenbThl. Hanmenbinue 3HaueHus 10 5% OT IUIOIAAM pyclia Xapak-
TEpHBI JIIsI OONBIIEH YacTh AENbTH IIomazpo 12,8 Thic. KM, DKcTpeManb-
HBIC 3HAUCHMS WHTEHCHBHOCTH pa3MbIBa BBISBICHBI Ha OTIENBHBIX ydacT-
kax. B wactHoctH, no 15 % pycna moaBepxeHO nepedOpMUPOBAHUSIM B
HIDKHUX 9acTIX pykaBoB TpodumoBckoil n OJICHEKCKOH IPOTOK. YBeIHude-
HHE MHTCHCUBHOCTH Pa3MbIBa HAOJIOAETCs Takke Ha ydacTke Tpodumos-
CKOM TIPOTOKH, T/ie Ha 6-KWIoMeTpoBOM oTpe3ke y 0. Co6o-Cucé mmomanb
pasmbiBa cocraBuna 0,58 km” 3a 20 jer. B cpeHeM 3TO COOTBETCTBYET
Cpe/iHeil MHTEHCHBHOCTH OTCTynaHusi Oepera 4,74 M/roji 1 MaKCHMAaJIbHOM
BEJIMUMHE OTCTyHaHus — 10 15 m/roj. VHTEHCHBHOCTh TOPH30HTAILHBIX
nedopmanuii yBenmuuuBaeTcs Ha y4acTKax KpyIMHBIX OOHa)KEHUH MHOTOJIET-
HEMEP3JIbIX MOPOJI, MPUYPOUYCHHBIX K JIAOBBIM KOMILIEKCaM, KOTOpBIE T0-
MuMo TpodrMOBCKOI POTOKK pacrpocTpaHeHbl U B OJIEHEKCKOH MPOTOKE.
YBenuueHne HHTEHCHBHOCTH TPOCIIe)KuBaeTcst y 0. KypyHrHax — B UCTOKe
OneHeKcKoil MPOTOKH.

MakcumanbHasi TUIOIAb Pa3MbIBA XapaKTepHa JJIsl CpeIHEW 4JacTh
TpohuMoBCKOI TPOTOKK U IS YIACTKOB, T/I€ BO3/IEHICTBIE MOPCKHX BOJ M
aOpa3HOHHBIX IPOIIECCOB MAaKCHMAaJbHO. 3HAYMTEIHLHO MEHBINE IUIOUIAIN
pa3MbIBa Ha ydacTKax BBIKOBCKOH mpoToku. OcoOeHHOCTBIO BhIKOBCKOI
MIPOTOKH SIBJISIETCS TIOJIHOE OTCYTCTBUE YYACTKOB Pa3MbIBa, YTO 0OyCIIOBIIE-
HO TeoMOP(OIOTHYECKUM CTPOCHUEM JeNbThl — IPaBblid Oeper HeibThl
Hpe/CTaBsieT co00M Hepa3MbIBaeMblii KOpeHHOW Oeper Xapayiaxckoro
xpe0Ta, a XapaKTepHOH YepToi JIeBOOSPEKHOM YacT BHIKOBCKOW MPOTOKH
SIBJISIFOTCSL MaJible TIyOMHBI, TA€ Pa3MbIBAIOIIAs CIHOCOOHOCTh MOTOKA MH-
HUMabHA. HeOombIIoi yqacTok pa3MbIBa pacroyioxKeH B IEHTpaIbHOM Ja-
CTH IEJBTHI U TIPHYPOUYCH OH K HAAIIOWMEHHOH Teppace, K KOTOpOil He IpH-
MBIKAIOT Y4aCTKH HU3KOW MONMBI, CII0KEHHON NEeCYaHBIMH aJITFOBHAIbHBI-
MH oTnoXeHHAMH. OnmHako Ha HIKHEM 30-KHJJIOMETPOBOM YYacTKE 10
BrasieHua B 3anuB HeénoBa HaOmromaroTcsi OOMIMPHBIE yYacTKH pa3MbIBa
0CTpoBOB BBIKOBCKO# IIPOTOKH, 00pa30BaHHE KOTOPBIX CBSI3aHHO C abpa3u-
OHHBIM BO3/I€HCTBUEM CO CTOPOHBI MOPSI.

B 1esnoM, MHTEHCUBHOCTH Pa3MblBa Ha OOIIMPHOM YYacCTKE JENBThI
JleHBl OTIMYAIOTCSl KAaK JJIsI OTAENBHBIX IPOTOK JENBTHI, TaK M MO JUINHE
TJIaBHBIX PYKaBOB. MHUHMMaJbHBI MHTEHCUBHOCTU pa3MbIBa B UCTOKE bBbI-
KOBCKOM MPOTOKM M Ha ydacTKax Bo3jie ocTpoBa Apra-Myopa Cuca, rae
OTCYTCTBYIOT Ja)X€ BPEMEHHBIE BOJIOTOKH M3-3a OTIIMYHHA MPOMCXOKACHHS
9TOTO OCTPOBA IO CPABHEHHUIO C CAMOH JEIHbTOH, @ MAKCUMAJIBHBI — B YCThE
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Tpodumorckoit. OTMeuaeTcsl HOBBIIICHHE IUIOMACH pa3MbIBa Ha yIaCcTKaX
HIDKHETO TEUCHHUS PYKaBOB, II€ YBEIUUIMBACTCS BO3JCHCTBIE aOpa3HOHHBIX
nporeccoB. JlaHHas 3aKOHOMEPHOCTb COXPAaHAETCS UL BCEX CEKTOPOB
JIeNbTHl. 3aHMKEHO 3HAUCHME IUIOIMIATN pa3MbIBa Ul HIKHUX dacTeidl Ty-
Matckoi u Tpo(hrMOBCKOH MPOTOK, YTO CBS3aHO C 00JaYHOCTBIO HA CITyTHHKO-
BOM CHUMKE Ha TEPPUTOPUH HIDKHETO TEUEHUS CEBEPHOM 4acTH JENbTHI.

HU.N. Puicun, U.U. I'puropves, M.A. [lepmsikoB
Yomypmcekuit 2ocyoapcmeennulii ynueepcumem

AHAJIM3 PE3YJIbTATOB MHOT'OJIETHEI'O MOHUTOPHUHT A
OBPAKHOMI 3PO3UU HA TEPPUTOPUHU YVIMYPTHUM *

3nech BIEpBbIE MPENCTABICHBI Pe3yibTarhl JUITeNnbHbIX (1978-2022 1T.)
THIOJIEBBIX HAOJIIOIEHNH 32 JIMHEHHBIM POCTOM OBpAroB B Ipezenax rora Bsr-
cko-Kamckoro Mexxaypedbst Ha Tepputopun Y amyprckoit PecryOmuku (YP).
Ha 2022 r. B ccTeMy MOHUTOpPHHIA HA 3€MJISIX CEIBbCKOXO3AHCTBEHHOIO Ha-
3HAQUEHUsA BXOJAT 168 BepIIMH OBparoB, KOTOPBIE pAacCMONararoTcs Ha
28 KIIHOYEBBIX YUaCTKaxX.

O0600mIeHHbIH TpadUK CPEIHETOIOBHIX TEMIIOB JIMHEHHOTO TPUPOCTa
arporeHHBIX OBPAroB MOJYYEH Ha OCHOBE MCIIOJIb30BAHMS JAaHHBIX TI0 BCEM
OBparaM, BKJIIOYECHHBIM B CUCTEMY MOHHMTOPHHIA. 3a BECh NEPUO] HAOIIO-
JeHuid Ha (oHe Oo0Iero HUCXOISLIEro TPEHIAa OTYCTIMBO BBIACIAIOTCS
4 muKa ¢ MaKCUMaJIbHBIMHU 3HAYEHHUSIMU, KOTOPBIE BCE OTHOCSTCS K IEPBOMY
stamy HaOmoaeHui 1978-1997 roxer: 1979 r. (2,8 m/ron), 1990 u 1991 rr.
(1,9 m 2,3 m/rox) u B 1994 r. (1,8 M/roxg). YcuiieHne TEMIOB OTCTYIaHHS
BEpIIMH OBPAaroB B 3TH TOJbl ObLIO 00YCIIOBIEHO UHTEHCUBHOCTBIO MOJIO-
BOJIHOTO CTOKAa M 3HAYMTENBHOM J10JIel MairHu Ha uX BojocOopax. Ilocie
1996 r. cpenHerogoBblE TEMIBl OTCTYNAHUS BEPUIMH OBPAroB pPE3KO
yMEHbIIMIUCH U Tonbko B 1997, 1998 u 2001 rr. mpeBblany 3HauYeHUE
0,5 m/ron, nocturays muauMyma B 2008 . [Ipu 3TOM OoJlee aKTHBHBIM pPO-
CTOM XapaKTEPU3YIOTCSI BTOPUIHBIC OBPATH.

AHanu3 TpeicTaBlCHHBIX Ha TpaduKe JaHHBIX CBUAETEIBCTBYET O
OOJIBIIOM JMana30He CPEIHUX CKOPOCTEH JIMHEHHOro pocTa OTAENBHBIX
TPy OBparoB 3a nocieanue 44rona. Hanbomnpmue paznunyuns HaOI0a0T-
Csl CpeAM MEepBUYHBIX OBPAroB, UYTO JETKO OOBACHUTH, TaK KaK KaxIblH U3
OBparoB JJaHHOTO THUIIA MOKET HaXOJUThCS HAa PAa3HBIX CTAJAUAX CBOETO pa3-
BuTHs. CpefiHue MHOTOJIETHHE TEMIIBI JIMHEIHOTO pocTa Mo BCEM NepBUY-

© Pwicun N1, I'puropees U.1., Ilepmsikos M.A., 2023
" Boimomnueno mpu ¢unancoBoit mogaepikke PHD (mpoext 23-27-00194).
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HBIM OBparaM 3a aHAJM3MPYEMbI IIEpHOJ OKa3aluCh HEBBICOKHMMH —
0,59 m/ron, 9yTh BEIIIE 3TH NOKA3aTEIHN Y BTOPUIHBIX oBparoB — 0,74 m/rox
(tabn. 1). CokpalleHre TEMIIOB HPUPOCTa IIEPBUYHBIX OBPAroB IO THUIAM
OTJIIMYAIOTCST HE3HAUUTENIbHO — OT 5,5 10 6 pa3, a y BTOPUUHBIX OBParoB
pasiauuus 6ojiee CyHmIeCTBEHHBIC — OT 2,6 pa3 y MOHHBIX, 70 21,1 pasa 'y
noliMeHHoro oBpara (tadm. 1).

Cpeny nepBUYHBIX HanboJiee MHTEHCHBHO Pa3BUBAIOTCS MIPUBOJOPA3-
JieTIbHbIE (CKJIOHOBBIC) OBpArd, UX CPEeIHsSSI MHOTOJIETHSSI CKOPOCThH 32 pac-
cMaTpuBaeMblil nepuos cocrapiser 0,82 M. MakcumanbHas CKOpPOCTb OT-
meueHna B 1985 r. y ¢. Mymak KusicoBckoro paiiona u cocrasuna 80,30 M,
BTOpOIl MakcumyM Obu1 3apeructpupoBad B 2001 r. (21,80 M) y oBpara,
pactymiero B npezenax cena Kpeimckast Ciryika Ha ieBoOepexbe p. BsiTka.
Cpennue MHOTONIETHHE CKOpocTH mpudanodnsix (0,54 M) ¥ mMPUIOTHHHBIX
(0,40 m) oBparoB HamHOTO MeHbIe (Tab. 1). CymecTBEeHHO HWKE Y JIaH-
HBIX THUIIOB U MAaKCHMAaJIbHbIE CKOPOCTH: y NMPHUJIOJUHHBIX, COOTBETCTBEHHO

18,80 m (2002 r.), a y npudanounsix — 5,10 m (1999 r.).

Tabnuna 1. CpegHre MHOTOJIETHHE CKOPOCTH POCTa
pas3nuYHBIX THIIOB 0BparoB YP (M/rox)

Tumnbt Konunuecr- Coxpauenne
% 1978-1997 rr. | 1998-2022 rr. | Temmnos, konuue- | 1978-2022 rr.
oBparoB* | BO, €IMHMIL
CTBO pa3
IepBHYHBIC OBparu
116 16 1,04 0,19 5,47 0,54
1B 52 1,56 0,26 6,00 0,82
A 31 0,77 0,13 5,92 0,40
Bropuynsle oBparu
B 43 1,28 0,25 5,12 0,65
i 25 1,38 0,53 2,60 0,90
I 1 1,69 0,08 21,13 0,68

*Tunsl oBparos: IIb — npubGanounsie, IIB — nmpuBonmopasmenshsle, I1J] — npuponuHHbIE,
B — Bepmunnsie, /I — nonnsie, I1 — moiimenHbIit

Bropuunble oBparum pas3BuBaloTCs 0Oojee aKTHBHO, YeM II€PBHYHBIC.
Ecnm cpenHne MHOTONETHHE CKOPOCTH Y JIOHHBIX OBPAroB BBIIIE, YEM Yy
BEpUIMHHBIX W MONMEHHBIX, TO 10 MAaKCHMAaJIBbHBIM CKOPOCTSM Hamboiee
BBICOKHE TI0Ka3aTeNr y BepIIMHHOTO oBpara (84,58 M) ObuIH 3aperucTpupo-
BaHBI B 1979 1. Ha KimroueBOM ydacTke y c. Bap3u-Stun AmHamickoro paii-
oHa. Bropoii makcumyMm 6501 otMeueH B 2001 1. y oBpara 6mu3 1. @epruku
Botkunckoro paitona u coctaBui 18,10 M. J{11st TOHHBIX OBparoB MakCUMyM
(13,80 M) ObL1 oT™eueH B 2001 r. y a. KyperoBo Manonypriuackoro paii-
oHa. /{1 moiiMeHHOro OBpara MakCUMaibHasl BEJIMUMHA TOJJOBOTO IPHPOC-
Ta 3adukcupoBana B 1991 r. u cocraBuina 2,64 m. Ciaenyer ydects, 4To C
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2008 roma MBI BeleM HAOMIOICHUS HAJ HOBBIM IOWMEHHBIM OBpParom, BO3-
HUKIINM Ha BBICOKOH JeBoOepexHoi morime p. Bapsuuka y a. KOMpsamryp
Annanickoro paiiona. OBpar pa3BUBAaeTCs BCIEACTBHE YaCThIX IPOPHIBOB
3eMJISTHON 1aMOBl B yCThe OaIKH, CO3MAHHOM /I HAKOIUICHHS TajbIX BOJ
JUIsl BOJIOTIOS CKOTA JIETOM. Tak, B IIEPBBIN IoJl IPOPbIBA 3MJITHOM 3aIpyIbl
B 2007 romy oH BeIpoc Ha 53 M. Bropoit MmakcumyM npupocTa ObLI 3aperu-
cTpupoBat Ha ciexytomuii 2008 1. (38 M), 4TO OBUIO CBS3aHO C MOBTOPHBIM
MIPOPBIBOM J1aMOBI.

KnumaTtrndeckne yciioBHs, XapakTep 3eMIICTIONB30BAHUS, JHUTOJIOTO-
reoMop(OIOTUIECKOE CTPOECHHE TEPPUTOPHH, I'TyOMHBI MECTHBIX 0a3HMCcOB
3pO3HH, MOP(HOMETPHUECKHE XapaKTEPUCTUKH CKJIOHOB M X HKCIIO3HMINS, a
TaKKe BEIMYMHBI BOJOCOOPHOI IUIONMIaay, IUPHUHA U INTyOHHA OBpara mpu
BEpIIMHE SBISAIOTCA OAHUMH M3 HauOoJiee BAXKHBIX XAPAKTEPUCTHUK, BIHSA-
IOIIMX Ha MPOLIECChl OBPAKHOM 3pO3UH.

HU.N. Poicun, JI.H. [letyxoBa, S1.A. KyapsiBuen
Yomypmekuii cocyoapcmeennutii ynueepcumem

CTATUCTUYECKUN AHAJIN3 IOKA3ATEJEN
PYCJIOBBIX PA3BMBIBOB HA PEKAX YJIMYPTHUH *

C menplo MCCIIEAO0BaHUS OCOOCHHOCTEH DPa3BUTHS TOPU3OHTAJIBHBIX
pycnoBbIx nedopmanuii Ha Tepputopuu Y amyprcekoit Pecrry6nuku (YP) mo
KpyImHOMacITaOHBIM TOMOrpadMuecKuM KapTaM HaMH OBUIO BBIJIENICHO 55
KITIOUEBBIX YYacTKOB, OXBATBHIBAIOIINX PEKH pa3sHOW BennuuHbI. [loneBble
paboThI Ha M3yYaeMBIX peKax MpoBoAsATca exerogHo (¢ 1999 roma) B mert-
HUH NEpHOJ, a Ha OTAENBHBIX yJacTKax (0KoJjo T. IxeBcka), ele 10MnoIHu-
TEJIbHO BECHOHN M OceHblo. I onpeleneHns CKOpocTel pa3MblBa Ha BCEX
KJTFOYEBBIX yyacTKax ObUIO 3ay105keHO 0k010 300 pernepoB 1 Mapok, a B mpe-
nenax 30 yuyacTKOB IPOBOJAUTCS TaXEOMETPHYECKasi CheMKa Pa3MbIBAEMOI0
Oepera.

AHanu3 NOJIyYeHHBIX 3a nBannatsk Tpu roaa (2000-2022 rr.) moneBsIx
JAHHBIX CBHIETEILCTBYET O OOJIBIIOM JIMaIria30He CKOPOCTEH OOKOBOTO
pasmbiBa pek. I1o aHHBIM TMOJIEBBIX SKCIEAMIMOHHBIX HaONIOJNCHUH Hau-
OoJIbIIE CKOPOCTH pa3MbIBa XapaKTEpHBI IS PEK C MOPSAKOM BbIIE 9-T0
(mo Illaiinerrepy). MakcuManbHBIE 3HAYEHUS pa3MbIBa, HAOMIOZaeMbIe Ha
TaKUX peKax, TOCTUTAIT 6-8 M U Ooee, CPeTHETOIOBEIE CKOPOCTH Pa3Mbl-

© Peicun WU, ITeryxoBa JI.H., Kyapssues S.A., 2023
" MccnenoBaHme BBITIONHEHO 3a cUeT rpaHTa Poccuiickoro Hayusoro dhonma (mpoekt Ne 23-27-
00194).
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Ba konebmorcs B maTepBane 0,8-3,1 m/ron. Ha p. Bsarka, umeromeit 15-it
TIOPSIZIOK, CPETHETOAOBBIE CKOPOCTH Pa3MbIBa INPEBBINIAIOT 3-5 M/rof, a
MaKcHMaJIbHbIe U3 3a(UKCUPOBAaHHBIX 3HaYeHUIl cocTaBisiorT 12-15 m/rox.
JlocTaTo4uHO aKTHBHO IMPOSBIISIOTCS TOPU3OHTAJIbHBIE PYCIOBbIe aAedopma-
1uu Ha p. Yenma y 1. Sp (mopsanox 12,3): cpeHerooBbie CKOPOCTH pa3Mbl-
Ba 37IeCh COCTaBIIAIOT OOBIYHO 1-3 M/Toj, a MakcuMaibHble — 7,1 M ObLIH
orMmeueHsl B 2005 roxy.

Jliist ManbIx pek (6-9 TopsIoK) cpeHHe CKOPOCTH OTCTyHaHus Oepera
cocraBmaroT 0,3-0,5 m/ron. Ho Ha oTHENBHBIX y4acTKax pa3MBIBBI HAMHOTO
BhIme: Ha p. Keipeikmac (1. TaB3siman) B 2012 roxy MakCHMalbHBIN pa3MbIB
cocraBux 5,05 M, B 2017 roxy, cootBeTcTBeHHO — 5,35 M. Ha p. [Teen (x.
bann) B 2012 roxy MakcHMallbHBINA pa3MbIB HA OJHOM M3 YYacCTKOB COCTa-
Buia 4,8 M, a B 2019 roxy maHHBIN MOKa3aTeIh JOCTUT PEKOPIHBIX IS JTaH-
HOM rpynnsl 5,5 M.

Jns oueHp ManbIX pex (HOPSIOK HUXKE 6-I0) 3HAYCHHS CPEIHHUX CKO-
pocreii pasmbiBa coctaBiseT — 0,1-0,3 M/roj, XOTs B OTAEIBHBIX TOYKAX
3aperucTpupoBaHo cMeleHne Oepera Ha 1 M 1 Gonee. Tak, Ha ydacTke peku
Hlapkan y n. TuroBo (mopsiiok 5,6) cpeiHHil MakCHMalbHBIA pa3MbIB B
2000 u B 2003 romax npesbicun 2 M. Ha pexke Anamka y c. I'paxoBo (ops-
nok 3,8) cpenuuii MakcuManbHBIA pa3MbIB B 2011 roxy cocraBun 4,2 M, a
Ha p. ArpeKa y 1. barpam-burpa (mopsmok 4,5) MakCHMaIbHBIN pa3MbIB B
2003 roxy coctaBuia 8,1 M, 9TO OBUIO BBI3BAHO MPOPHIBOM 3€MJILSTHOM 1aMOBI
PACIOI0XEHHOTO BBIIIE MPYAA.

CraTtucTuueckue MOKa3aTeIM CpPeAHUX TOJOBBIX U MAaKCHMaJbHBIX
Pa3MbIBOB Ha PEMEpHBIX y4acTKax 3a pacCMaTpPHUBAEMBbIH MEpUOJ TIPEICTaB-
JICHBI B HWOKE CIIeAYIOMuX Tabmunax (tadmn. 1 u 2).

Tabmuma 1. CTaTuCTHYECKUE MOKA3aTEIH 10 CPESTHETOIOBBIM Pa3MbIBaM
pycei pek Y IMypTuu no penepHbiM JaHHbIM 3a iepuof 2000-2022 roas

Iopsimok pexku| M* N Me c E A Cv
<6 0,24 256 0,155 0,018 40,68 5,05 1,21

6-9 0,33 569 0,20 0,017 13,38 3,13 1,21

9-14 0,47 230 0,30 0,029 7,76 2,31 0,96
>14,1 2,13 23 1,4 0,31 0,12 0,97 0,71
Bce pexu 0,1 1055 0,2 0,016 28,6 4,41 1,41

*YcnoBHele 0603HaueHus: M — cpenHee apupmernieckoe, N — KOIHIECTBO MoKaszaTene, Me
— MeJMaHa, 6 — cTaHAapTHas oummbka, E — skcrece, A — acummerpuyHocTs, Cv — Koadduim-
€HT BapHalnH.
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Tabmuna 2. CTaTuCTHYECKIE OKA3aTeNH 0 MAaKCUMAJIFHBIM pa3MbIBaM
pycen pex Y IMypTuH 1o penepHbIM TaHHBIM 3a repuox 2000-2022 roxasr

Tlopsinok pexu M* N Me o E A Cv
<6 0,55 256 0,35 0,049 37,09 4,89 1,42

6-9 0,78 569 0,47 0,038 7,84 2,65 1,17

9-14 1,75 230 0,70 0,081 5,22 2,03 0,70
>14,1 5,14 23 3,05 0,96 -0,16 1,07 0,90
Bce pekn 0,91 1055 0,5 0,018 36,1 4,89 1,46

*¥YcnoBHble 0003HaYEHUs CM. B Ta0I. 1.

AHanu3 CTaTHCTHYECKUX JAHHBIX MTOKA3bIBAET, YTO U3MEHUYMBOCTD BE-
JMYHMH Pa3MbIBa OEPEroB pPeK OTHOCHTENILHO CpPEellHEH BEIIMYMHBI BapbHPY-
eTcsl B 3HAYMTENIbHBIX npezenax. Koadduimentsr Bapuaum camble HU3KHE
y CpelHHUX U OOJIBIIUX PEK, YTO, BEPOSTHO, KOCBEHHO MOXET YKa3bIBaTh Ha
nx Ooee BHICOKYIO Pa3MbIBAIONIYIO CIIOCOOHOCTh TI0 CPAaBHEHHIO ¢ MaJIBIMU
BOJIOTOKaMH. 3Ha4E€HHE MEIMaHbl U CPEIHET0 apu(pMETHUECKOTO HE CHIILHO
OTJIMYAIOTCS JIPYT OT Jpyra, IPH 3TOM MEAHWaHa BO BCEX CIydasX MEHbIIE
CPEe/IHETO, TO €CTh COBOKYITHOCTH KpaifHe HEOJHOPOJHA M COAEPKHT IKC-
TpeMaJIbHbIE 3HAYECHHs.. ACHMMETPHS BO BCEX CIIydasix MOJOXKUTEIbHA, JUIS
OOJNBITMHCTBA PEK MPEOOIagaroT BRICOKHE 3HAYECHHUS, YTO TOBOPHT O TIPEO0-
JafaHUW 3HAYEHWH HWDKE CpEIHEero. 3HaueHHS acUMMETPUH ONHM3KHEe K
eMHUIIC OTMEUYEHBI TOJIBKO AJIS PEeK ¢ mopsiakoMm Oonee 14,1, cnmemoBarens-
HO, paclpeseNeHne 3Ha4eHUH pa3MbIBOB 3/IECh Mal0 OTJIMYAETCS OT HOp-
MasibHOTo. [10 BBICOKMM IIOJIOXKHMTENILHBIM 3HAYEHUSIM JKCLECCA MOXKHO
y3HATh, YTO TPpaMKK paCIpeelICHNs] BETUUYHH Pa3MbIBOB 110 BCEM IpyIIaM
PEK SIBISIFOTCSI OCTPOBEPIIMHHBIMHU 33 MCKIIIOUYEHHEM MaKCHMAJIBHBIX pa3-
MBIBOB Ha peke ¢ nopsakom oOonee 14,1 (p. Bsitka), 3mech 3ToT rpaduk —
TUTOCKOBEPIINHHBIN.

AHam3 CpeTHeroIoBbIX M MaKCUMAIIBHBIX Pa3MBIBOB (0€3 yuera JaHHbBIX
TaxeOMETPUUECKON CHEMKH) 3a 23-JIETHHI TTepHOJl TIOKa3all, YTO B TIOCIICIHIEC
TOJIBI OTMEYAeTCsI TEHACHIWS YMEHBIIIEHNSI BEJIMYHMH pa3MbIBa. B MeHbIIei cre-
TICHU JTaHHAs TeHACHINS XapaKTepHa VI TPYIIIBI MaIbIX PeK C TIOPSIAKOM 6-9,
TJIe OTMEYAeTCsl BapHalysl TOKa3aTesie OTHOCUTENILHO CPEIHEN BEIMYHHBI.

Pe3ynbTaThl k€ TaXeOMETPUUECKOH CHEMKH ITOKa3bIBAIOT OOPaTHYIO
KapTUHY: BEJIMYMHA Pa3MbIBOB (JINHEHHBIX, TUIOMIAAHBIX 1 00bEMHBIX) HMe-
€T MOJIOKUTENbHBIA TpeH . [Ipn 3ToM HauOoNbIIMEe pa3MBIBBI JJIsI MHOTHX
pek 3apeructpupoBanbl B 2012, 2013, 2016 u 2021 romax, Korga Ha HUX
OTMevalich ¥ HanboJee BBICOKUE 1mooBoIbs. [1pu aToMm Ha p. Keipeikmac B
2021 r. 3aduKcHpoBaHa PEKOpAHAs 32 BECh NEPHO HAOIIOICHNS BEINYNHA
pasmeiBa — 8,14 M. Bonee neranbHYH0 XapaKTEpUCTHKY pa3MbIBOB, MOIY-
YEHHYIO II0 JJaHHBIM TaXCOMETPHUIECKOW CHEMKH, MBI IPEICTaBUM B OT-
JeNbpHOU padoTe.
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A.10. Cunopuyk
Mockosckuii 2ocyoapcmeennuiil ynugepcumem umenu M.B. Jlomonocosa

DAKTOP PEJIBE®A B YHUBEPCAJIBHOM YPABHEHUHN
MOYBEHHOM 3PO3UH"

B 1920-30-e rogst B CCCP u CHIA nmpakTH4decku 0JJHOBPEMEHHO Ha-
YaJoCh HAaKOIUICHWE OJKCIIEPUMEHTAIBHBIX (JIAOOpaTOPHBIX M IOJIEBHIX)
JMAHHBIX 00 3po3uu mouB. B konme 30-x — Havane 40-X mMyOIUKYIOTCS TIep-
BbIE MTOTIBITKM MaTeMaTHYECKOTO OIMCAaHMs 3Toro mpouecca. J[Be hopmysisl
opun momydeHs! aHanuTmdecku S.B. KopueBsim [1937] u P. XopToHoMm
[1945] u3 ypaBHEHHI THAPABIUKHA M IO3TOMY UMEIOT OJH3KYIO CTPYKTYpY:
CKOPOCTb 3PO3UH NMPOTOPIHOHATbHA IPOU3BEICHNIO AJIMHBI CKJIOHA B CTeE-
nenu 0.5-0.6 Ha ykioH B crenenu 0.67-0.75. Otu ¢popmyiisl jerko Bepudu-
HUpyroTcs (T.e. ux (usnyeckas OCHOBa MOXET OBITH NPOAHAIN3UPOBAHA) U
NP JKEJIaHUM B HUX MOXKHO BHECTH HEOOXOAMMbIE M3MEHEHUS MCXOAS U3
COBPEMEHHBIX IIpeCTaBlIeHN 00 3po3un. B Hacrosimee Bpemsi 110100HbIH
MIOJIXOJ] PEaIM3yeTCsl B TaK Ha3bIBAEMBIX (DPM3MUECKH OOOCHOBaHHBIX MOJe-
nsax spo3un. Tperbst Gopmyna ¢ OJM3KOHW CTPYKTypod Oblia IIOJTydeHa
A.3unarom [1940] mo maHHBIM PKCIEPHUMEHTOB IO JOXIEBAHUIO APO3UOH-
HBIX IUIOIIAJOK C PasHOW AMMHOW M ykiaoHamu. Dopmyna smnupuyeckas,
CKOPOCTB 3PO3HHU A MpECTaBIeHa KaK MPOU3BEICHNE HEKOTOPOro Ko3hhu-
nuuenTa k, 1uHel ckiioHa L B crenern 0.6 u ykiiona S B creneHu 1.4:

HHTepecHO COBMajcHHUE CTEINECHH MPHU JUTMHE CKJIOHA C TEOPETUYCCKHU-
Mmu popmynamu. OnHako 31a GopMysia B TAKOM BUE (PH3UYECKOTO CMBICIA
HE UMeeT U M03TOMY He BepHU(DULUPYETCS, MOXKET NPUMEHSATHCS TOJIBKO JUIS
YCIIOBHI SKCIIEPUMEHTOB, UCIIOJIb30BAHHBIX M IIPOBENICHHBIX A. 3HHIOM.

IepBbie nBe GopMyibl YHOMHHAIOTCS TOJNBKO B OO30PHBIX TPYyHax.
Hpyras cyns0a y dopmynst A. 3unra [1940] — ona Borwia B rio0ajibHO U3-
BECTHOE ¥ BCEMH IIPHMEHSEMOE YHHBEPCAIbHOE YPaBHEHHE IHOYBEHHOMH
spo3un (USLE) Yummeiiepa-Cmura [1965, 1978[ B kauectBe dakropa pe-
needa (LS dakrop). IlocnenosatensHOCTh AelicTBUil npu BhiBoge USLE
onucana JlagieHom u Moinaenxaysepom [2003]. Yke B cieayromeM roay
nocite myosmkanun popmynst (1) J1. Cumur [1941] omy6mukoBan dpopmyiy:

© Cunopuyk A.1O., 2023
Bemonuaeno no many HUP (I'3) Hay4HO-HCCIe10BaTeNbCKOIT TaO0OpaTOPHUH 3pO3HH OUB U

pycnoBbix npouecco uMm. H.M. Makkaseesa MI'Y umenn M. B. JlomoHOoCcOBa
(Ne 121051100166-4).
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A=CLs"p )

®opmyia (2) c momolsio pakropa P yunThiBaja criocoObl MeXaHu4e-
cKkoif 00paboTku o, a ¢axTopa C — BIUSIHUE PACTUTEIBHOIO MOKPOBA HA
9po3ui0. OTH (aKTOPHl ONPEACISUTUCH BRIUHCICHHEM KoddduumeHra k B
¢dopmyne (1) myTem nmeneHus H3MEPEHHON CKOPOCTH SpO3UH 4 Ha KOMILIEKC

109814 MPUBA3KONW TOJIYYEHHBIX BEIUYMH K CIIOCO0Y MeXaHHYECKOU
00pabOTKM MOYBBI WK BHJY CEIILCKOXO3SIMCTBEHHBIX KYJIbTYp. BbIOpaHHbIiH
CMmHuTOM TyTh MOJy4eHHS (AKTOPOB SPO3MU IIYTEM II0CIIEI0BATEIHLHOTO
BBIYHCIICHUS M YCIOKHEHUs! Koadduimenta B npensiaymeii Bepcun ¢op-
MyJIBL JIET B OCHOBY MeTojooruu nonydeHust USLE. Yike 10BoIbHO ckOpo
[MacrpetiB, 1947] Takum cioco00M OBLIH TOJXYYCHBI B IIEPBOM MPHOIIKE-
HUU ocTanbHble (pakTophl, HeHE Bxomsamue B USLE: ¢axTop 3po3moHHOI
CHOCOOHOCTH HOXIs R (BRIYHCIIEMBI TI0 MacrpeiBy depe3 MaKCHMallb-
HYI0 HHTEHCUBHOCTH JOX/Is1 32 30 MUHYT /30) U (paKTOp YCTOHYUBOCTD MOYB

K pa3MbIBy K:
1.75 035 1.35
A= EEE K L 5 C 3)
1.25 72 10

OpHako Takol crocob pacyera (akTOpOB IPO3UH MPHUBEI K TOMY, YTO
KaKkoe-TnOo WM3MEHEeHHEe crocoba pacdera roboro u3 (akTopoB TpedyeT
repecyeTa 3HaYeHUH BCEX OCTAIBHBIX (PAKTOPOB MO JAHHBIM H3MEPEHHH.
Tak xak ypaBHEeHHS 1-3 sMmHpHUYECKHE, TO JIOOBIE MOMBITKH PACIIMPHUTH
chepy MX MPUMEHEHHS MPHBOIAT K HEOOXOTUMOCTH BHOCHTH ITOJOOHBIC
KOPPEKTUBBI. DTO BUIHO Yyke mpu cpaBHenun ¢opmyn (2) u (3) — nokasa-
TCJIN CTCICHU NIPU NJIMHE CKJIOHA U YKJIOHC 6]>IJ'II/I HU3MCHCHBEI.

K cepenune 1950-x ro1oB OCHOBHOW MaccuB HaOJIOAECHUI Ha 3pO3H-
OHHBIX CTAHIUSIX IO BCEH CenbCKOX03siicTBeHHOM Tepputopun CIIIA Obut
cobpan — okoso 10000 miomaako-neT u3MepeHuid ckopoctei aposun. s
00paboTKM 3TOTO OrPOMHOTO M PAa3HOPOJHOIO MaccuBa JaHHBIX OBIJIO CO3-
JIAaHO CHEUHMAIM3UPOBAHHOE HAay4dHOE I0J(pa3JiejieHue, BO3IIaBisieMoe Y.
YummeiiepoM, 1o 00pa30oBaHUIO CTATUCTHKOM. YIKe IEpBBIC TOMBITKA 00-
paboOTKH SMIUPUIECKOTO MaTepuana ais 15 crannumit [Yummeitep u ap.,
1958] mokazanmm HETPUMEHUMOCTH (popMynsl A. 3uHTa: NTaHHBIE IS OOTb-
IIMHCTBA CTOKOBBIX IUIOIIAJIOK BOOOIIE HE MOKA3aln CBSI3H CKOPOCTH 3pO-
34U C AJIMHOM CKJIOHA, JIMILb JUIsl ABYX CTaHLMM MOKa3aTellb CTENEHU Ipu L
B cpenHem coctaBui 0.74. Takum oOpa3om, 3HaUEHHS 3TOTO IOKA3aTEwsd
CTEIIeHH, PEKOMEHIyeMbIe B PYKOBOJCTBAX MO PacyeTy CKOPOCTH 3PO3UH
(0.5 B pykoBoactee 1965 1, 0.3-0.5 B pykoBojactBe 1978 1) HE UMEIOT HUKA-
KOTO Hay4HOTO MJIHM 3KCIIEPUMEHTAIBHOTO 000CHOBAHUSL.
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Ji1st monmyveHust 3aBUCHMOCTH CKOPOCTH 3PO3HHU OT YKIOHA OKa3ajI0Ch
Majo m3MepeHuit. [10 HMErOIMMCsT H3MEPEHUSIM CTaTUCTHIECKas: 00padoT-
Ka aajna napaboiy BTOPOil CTelneH: co CBOOOTHBIM WIEHOM (§ — YKJIOH B %,
6 — yroJs HaKJIOHA):

B 1957T1. §=0.43+0.35+0.034s2
B 19651. § =0.0076+0.0053s5 +0.000076s >

B 1978 1. §=0.065+4.56s5in 0+ 65.41sin? 6.

Hanmnuaune cBoboHOTO YsieHa, BeCcbMa 3HAYMMOTO ITPH MAJIBIX YKIIOHAX
1 JAOIIET0 3PO3HI0 IPH OTCYTCTBUH YKJIOHA, TOKA3bIBAaET MOJIHOE MPEHEO-
pexenue GpU3NMYECKIM CMBICIOM (popMyIT

Takum o0pa3om, obocHoBaHHast popmyna Juis Gakropa penbeda LS B
USLE nony4ena He Obuta ¥ ObUT CO3/JaH HEKHIA JOTOBOPHON BapUaHT TaKOM
¢dbopmynsl. Tak uTo OosbInoit smMmupryeckuit Mmarepuain (10000 miorniagko-
JIET), KOTOPBI OOBIYHO SIBJISIETCSI TJIABHBIM apryMEHTOM ISl UCIIOJIb30Ba-
HUSI 9TOTO SMIIMPUYECKOTO METO/a B IIPAKTUKE MCCIIEIOBAHUIA SPO3UH TTOYB,
JUIsl TIoydeHus Qakropa penbeda (akTHYECKH HCIIONb30BAaH HE ObLI, U
monmnpasneHHas Gopmyna A. 3unra [1940] ¢ HesACHBIM QHU3UYECKUM CMBIC-
JIOM 3THX ITOTIPABOK OCTAJACh TIABHBIM CPEACTBOM JJISI OLEHKU POJIH PEIlb-
eda B 3pO3UH TTOYB.

B.C. CKupnu4HUKOB
Yysawickuil eocyoapcmeennvili yrusepcumem um. U.H. Yivsnosa

UHTEHCUBHOCTD 3PO3UH B BACCEMHE PEKHM KYKIIIYM

Pexa Kykmrym mpotekaeT Ha ceBepo-BocToke Uebokcapckoro paifoHa
C 3arajia Ha BOCTOK. SIBiIsieTcst IEBBIM MIPUTOKOM TEpBOTO mopsiaka p. [{u-
Buib. McToK pexn pacnoioxeH B boranmueckom camy r. Yebokcapsl. Ero
koopauHaThl: 56.081922 c.mi., 47.244595 B.1. YcThe peKkd pacrmoiio’KEeHO Ha
neBoMm Oepery p. Luswuib. Ero koopmuHatsr: 56.055060 c.m., 47.556026 B.1.

C 1nenplo omnpeseneHHs MHTEHCUBHOCTH SpO3MM B OacceliHe peKu
Kyxmrym Yebokcapcekoro paiioHa Obliia mpoBeieHa paboTa 0 ONPEeAesICHUIO
WHTCHCUBHOCTH IJIOCKOCTHOM M JIMHEWHOM 3po3uu B e€ Oacceitne. [l ato-
r0 OBIJIO BBIIOJIHEHO:

1. B Xoze moJieBBIX BBIXO/I0B OBLT ONPENENEH Pacxo/l peKH B BEPXHEM,
Cpe/IHEM U HIKHEM TedeHHsX. Taxoke ObUIM B3ATHI IPOOBI BOJIBI B BEPXHEM,
CpefHEM M HIDKHEM TEUCHMSX PEKH, YTO ITO3BOJIMIO ONPEAEIUTh MOIYINb
CTOKa B3BEIICHHBIX HAHOCOB B OCHOBHBIE (Da3bl BOJHOTO pexnma. [ on-

© Ckupnynukos B.C., 2023
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peneneHnst CKOpoCcTeil TeUEeHUsI pEKH HaMH HCI0JIb30Balach BEPTYIIKA THJI-
pomerpuueckas I'MIIM-1. [lo naHHBIM IUIOIIAJEN CEYEHUS U CKOPOCTEH
TEUCHHUs OBUTH OTPEIEIICHBI MECSYHBIC 00BEMBI CTOKA BOJIBI B pa3HbIe (Da3bl
BOJTHOTO pPeXHMa.

2. OTtoOpanbl MPOObI BOABI B BEPXHEM, CPEJHEM M HW)KHEM TEUCHHH
PEKH B OCEHHIOIO MEKEHb, 3UMHIOI0O MEKEHb, BECEHHEE TI0JIOBO/ILE U OTIpe-
JieJieHa Macca B3BEUICHHBIX YacTHII, COJEpKaIIUXcsl B BoJe (MyTHOCTB),
myTéM ¢unbTpanuu. s onpeneneHns MyTHOCTH B pa3HbIe (a3bl BOJHOTO
peXUMa B BEpPXHEM, CpPEIHEM M HIKHEM Te€4eHHH ObIIo B3sTO 1,5 11. BOABI B
BEPXHEM, CpeIHEM M HIDKHEM TEUEHHWH B pa3HbIe (Da3bl BOIHOTO PEXHMA C
TTOMOIIBI0 CAMOAEIBHOTO OaTOMETpa, MPUHIHUI pabOThl KOTOPOTO aHAJIOTH-
4yeH 6aromeTpy-OyThiike ['P-16. J{i1s B3BemBaHus (GUILTPOB UCIIOIB30BA-
JIMCh aHATUTHYECKUE BECHI, TOYHOCTH KOTOophix 0,0001 T.

3. Paccuntan MecsiuHbIii cTOK HaHocoB p. Kykiiym B pasHbie ¢asbl
BOJIHOTO PE&XKHMMA M IyTEM JIeJIEHHs] 3TOW BEJIMYMHBI Ha TUIONIAJb BOJOCOOpa
HOJIYYUTh MOAYJIb CTOKA B3BEIIEHHBIX HAHOCOB, KOTOPBIH XapaKTepH3yeT
BEJIMYMHY TIOCKOCTHOH 3pO3HH.

4. TloctpoeHa kapTa 3pOo3MOHHBIX (opMm penbeda OacceiiHa pexu
Kyxkirym — coBpemennyro u XVIII Beka.

B xone uccrepoBanmii ObLTH TOCTPOCHHI npoduin pycna peku Kyk-
IIyM B TOYKax HaOJIOJEHWH B BEPXHEM, CPETHEM M HIDKHEM TCUCHHH B
OCEHHIOI0 MEXEHb, B 3MMHIOI0 MEXEHb, B BECEHHEE ITOJIOBOJIBE

B nepuon 3uMHEH MeXEHH BEIMYMHA MOJIYJA CTOKa HAHOCOB C IO-
BEPXHOCTH BOAOCOOpa CTPEMUTCS K HYJIIO, TO3TOMY CTOK HAaHOCOB B 3HM-
HIOIO MEXEHb HaéT HaM BEIMYUHY PyClI0BOH 3po3nu. CTOK HAHOCOB AT
OIIpeZIeICHUs BEJIMYMHBI MOJYJISI CTOKA HAHOCOB C TIOBEPXHOCTH BO0OCOOpa
Oy/eT paBHATHCS:

Jlnst oceHHell MeXKEHHU — Pa3HOCTh MEX/Iy CTOKOM HaHOCOB B OCEHHIOIO
MEXEHb U CTOKOM HaHOCOB B 3UMHIOIO MEKEHb.

st 3uMHe MexeHu — npuMepHo paseH 0.

J1n1s1 BECEHHETO MOJIOBOABS — PA3HOCTh MEX/Ty CTOKOM HAHOCOB B Be-
CEHHEE MOJIOBOABE M CTOKOM HAaHOCOB B 3UMHIOIO MEKCHb.

B kauectBe TOmMOTpadMUecKOil OCHOBBI OBUTH HCIIOIH30BaHBI KapTh
I'TL[ macmTadom 1:250000. B mporpamme Maplnfo Ha Tomorpaduueckoit
OCHOBe OBUIM OTMEYeHHI OacceitH pexn Kykirym, oBparu, moWMEI, ompese-
JIEHa UX IUIONIA/b.

HesnauurensHast — 10 0,5 T/ra — HHTEHCHBHOCTD IUIOCKOCTHOW 3PO3UHU
B OCEHHIOI0 MEXEHb OOBSICHSIETCSI OTCYTCTBHEM TAJIOT'O CTOKA U JIMBHEBBIX
JOXKJEeH B OCEHHHH MEpUo]], KOTOPBIE SIBJISIOTCS MPUYMHOMN yCHIICHHS IIIO-
CKOCTHOM IPO3HH.
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VHTEeHCUBHOCTD IUIOCKOCTHOM 3PO3HMH, CTPEMSILAACS K HYJIO, B 3UM-
HIOIO MEXEHb OOBSICHSETCS HAJIMYMEM CHEXHOTO IOKPOBA, KOTOPHIA He
€T pa3BUBATHCS INIOCKOCTHOM 3PO3UH.

Cnabast/cpeHsisi HHTEHCUBHOCTB TUIOCKOCTHOM 3po3uu (~1 1/ra) B Be-
CEHHee I0JIOBOJIbE CBSA3aHA C aKTHBHBIM CHETrOTasHHEM, KOTOPOE CIOCO0CT-
BYET Pa3BUTHIO IUIOCKOCTHOM 3PO3HU.

TakuM o0pa3om, BeIMYMHA MOJIYJSl CTOKa HAaHOCOB B pasHbIE (a3bl
BOJIHOTO pEeKUMa (OCEHHSISI ME)KEHb, 3UMHSISI MEXKEHb, BECEHHEE MOJIOBOIBE)
TIO3BOJIMJIA OTIPEJEITUTh MHTCHCHUBHOCTh IUIOCKOCTHOHM 3po3uMu B OacceiiHe
pexu Kyxurym. IlokasaTenb MHTEHCHBHOCTH ILUIOCKOCTHOH 3pPO3HH Ba)KHO
YUHUTBIBATH B CEIILCKOM XO3SHCTBE.

Ha ocHOBe aHanu3a KapT MOKHO CHENAaTh BBIBOJ, YTO XO3SMCTBEHHAS
JeATEIbHOCTD YEJIOBEKa YCHIIMIIA OBParooOpa3oBaHue Ha TEX TEPPUTOPHSIX,
rJe He BeIETCA TopoJckoe cTpoutenbeTBo. Ha tepputopusix, rae BeaeTcs
TOPOJCKOE CTPOUTENBCTBO, HEOOBIIINE OBPAry 3aChIMAlOTCS.

B.B. Cypkos, U.B. Kpbliienko, A.M. Tap6eeBa
Mockoeckuii 2ocyoapcmeennulil yrugepcumem umenu M.B. Jlomonocosa

Y TKOBUIHBIE PYCJIA PEK KAPJJAWJI U KYIIABA
(CEBEP BOJITOT'PAJICKOI OBJIACTH)

YETKOBUHBIE PyCla IUPOKO PACIPOCTPAaHEHB] B CTENHOM 30HEe EBpo-
nefickorr teppuropun Poccun. OHEM mpeacTaBisioT coOoil ueperoBaHUe
OKPYIJIBIX 03EPOBUJIHBIX PACIIUPEHUM-YETOK U Y3KMX MEJIKOBOJHBIX KaHa-
JI0B MeXTy HUMHU. OHM TpuCyIy MaisM (3-if — 6-if TOpsAIKU) pekaM ¢ He-
OOJIBIIIUM CTOKOM BJICKOMBIX HAaHOCOB, HHTepBajiaMu YKIOHOB 0,05-0,3%o u
CpeHHX MaKCHMabHBIX PacXooB BoIbl B 2-8 M’/c. (Casana, Bepmus, By-
3yJIyK B BEepXOBbsX, THmanka, Mauexa u ap.). bonee MoriHble TOTOKH pas-
pYLIAIOT NEPEMBIUKH, COETUHSIOT YETKHU U CO3AAI0T U3BUIHUCTOE PYCIIO.

B 2022-2023 rr. 4éTKOBHIHBIE pyclia U3ydanuch Ha pekax Kymasa u
Kapnann (Bonrorpazackast o6macts), B CpeiHEM W HIDKHEM TEYEHHH KOTO-
peix HacumThiBaeTcs 10 200 038p-uérok. O3Epa-4€TKH BCTPEHAIOTCS B
00BIINX KOJMIMYECTBaX B MaibIX MpuTokax Kapmamna (B 0ankax), HO OTCYT-
CTBYIOT B OBparax ¢ OOJBIIMMHU YKIOHAaMH, TJi€ OTOK B ITOJIOBOJIBE HACHI-
IIeH HaHOCaMHU W3-3a aKTHUBHBIX Pa3MBIBOB OeperoB u jaHa. He BcTpeyeHsI
03Epa-u€TKM Ha 3aleCEHHBIX ydYacTKax AouuH. YETKU cnabo 3aHOCITCS

© Cypkos B.B., Kpbuienko U.B., Tap6eea A.M., 2023
" Boimomnueno mpu unancoBoit mogaepxkke PH® (mpoext 23-27-00008),
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(ToHKHME B3BEIICHHBIE HAHOCHI OCEAAIOT Ha TPOCTHHKOBBIX MEPEMBIUKAX) H
CYIIECTBYIOT JUINTENIFHOE BPEMS B CTAPUYHBIX OHIDKEHUSIX Ha MTOMME.

Kapnmaun — npaBslil nputok p. Bysymyka mmusoit 148 kM, momans
Gacceiina 1,9 toic. km”. ITHTaHHE MPEHMYIIECTBEHHO CHeroBoe. I10I0BO/IbE
KOpOTKOE (B cpefiHeM, 35 CYTOK), C BBICOKMM OCTPHIM MUKOM (MTOIBEM BOJIBI
Ha 4-4,5 M). MakcHMalbHbIil CpouHbIi pacxon Boasl 112 M/c, HO cpennue
MAaKCHMAJIbHBIE PACXOJIbl MHOTO MeHblIie: 1%-0ii ofecredeHHoCTH — 6 M/c,
10%-oii — 4,4 M°/c. MeskeHb JIIMHHASI, CO BTOPOH TMOJIOBUHBI ampeis, ¢ KO-
POTKHMH JOXICBBIMH TaBoAKaMH. B momoBoase mpoxoaut 80-93% croka,
B JICTHE-OCCHHIOIO MeXeHb — 0T 7 110 20%. B KoHIIe J1eTa cTOK mpeKpamiaet-
csl, MECTaMH Ha IepeKarax peka mepeceixaet. Kymnasa, npurok Kapnawmma, —
peKa ¢ MOXOKUMH THIPOIOTHIECKUMHU XapaKTePHCTUKAMH, HO C MCHBIIICH B
3-4 paza BomoHOCHOCTHIO. [lostoBOIRE 31€CH KOpOUe (2-2,5 Heqenu B KOHIIE
MapTa — Havajie ampens) ¢ moabéMoM Boabl Ha 3-4 M. CpenHuit Makcu-
MaIbHBIA pacxos Boabl 1%-oif obecredeHHOCTH 0KOI0 2 M/c, 10%-0if —
1,2 M*/c; cpouHble MAKCHMANbHBIE PACXOIBI BOIBI — 25-27 M’/c. 3UMOii CTOK
pex muanmaiet (10-30 11/c), pekn penko nepemMep3aror.

HccnenoBaHHble y4acTKU JIONMH KOPBITOOOpasHble, MUpHHOM 0,5-2 kM;
mokateie 0opTa BeIcOTON 40-60 M — MOPEHHBIC XOJIMBI CPEIHEYCTBEPTHIHO-
ro (DZHEMPOBCKOT0) Bo3pacTa. B monmHax pa3BUTa HaAIOMMEHHAas Teppaca
BBICOTOU 5-6 M, BBIcOKast (3-5 M) m Hm3kas (1-3 M) moiimel. Teppaca u
CKJIOHBI JIOJIMH pacliaXaHbl, TIOMa JyroBasi, HCIOIb3yeTCs, KaK MacTOMIIE.
[TobGepexns 1 MEPEeMBIYKH 3aHUMAIOT TPOCTHUKH M OCOKOBBIE JIyra. Mecra-
MU Ha MOWME COXpaHIIUCH TyOpaBbl M MBOBO-OJIBXOBEIE Jieca. B mHMIIax
JOJIMH TPe00IagatoT IIOTHBIE CYTJIMHKY U TJIMHBI, HHOTJA C JIMH3aMH Mell-
KUX MECKOB M cyneceidl. OHM BCKpBIBAIOTCS Ha Ti1youHe 1-1,5 M moj Tpoct-
HUKOBBIMH TI€pPEMbIYKaMH, B 03€pax-4éTkax IJyOuHa e€ 3ajieraHusi He Me-
Hee 7-8 M HUXKe MEeXEHHOTO ypesa.

Ha uccnenoBannbix yyactkax Kapmawn m KynaBa oOpa3yroT u3mydu-
HBI, OCJIO)KHEHHBIC BTOPHYHBIMHU U3rHOAMH M 03EPOBHUIHBIME PACIIAPCHUS-
Mu-uéTkamu. V3my4rHbl IpeMMyIIeCTBEHHO BPE3aHbl B IOBEPXHOCTh BHICO-
KOH IOMMEI, M, BEPOSTHO, SABISIOTCA OOJiee TPEBHUMH, Y€M COBPEMEHHOE
pycio, obpa3yroliee BTOPHYHBIE W3THOBI B TIpeesiaX HU3KOTO YPOBHS IOM-
MBI, C(POPMUPOBAHHOTO B JHUILE ATOr0 apeBHero pycna. lllupuna cospe-
MEHHOTO pyciia Ha KpbUIBSX M3Ty4HH (0Koio 4-5 M) cymecTBeHHO (Ooutee,
yeM B 10 pa3) mensmre mara uziaydu (100-300 M), 9TO TOBOPUT O HECOOT-
BETCTBUU Pa3MEpOB M3IYYHH COBPEMEHHON BOAHOCTH MOTOKa. O3epoBU-
HBI€ pacIIMpeHus pycia UMeroT mupuHy 20-50 M U He BBIXOJAT 3a Mpeesbl
OPOBOK JIPEBHETO M3BHIIMCTOrO pycia. PekoHcTpynpyemas o OpoBKam BBICO-
KOM MOMMBI HIMPUHA APEBHETO M3BUIIUCTOrO pycia cocTaBisieT 35-80 M, B HeM
Mpeo0IIalaloT Pa3BHUTHIE CETMEHTHBIE M KPYTBhIE CEIMEHTHBIE H3IyYHHBI,
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MHOTO  MNadbIIEBUAHBIX, CYHIYYHBIX M  OMETOBHIHBIX  H3IIyYdH
C OTHOIICHHEM [UJIMHHI K mmary 4-5, pagumycom kpuBm3HEI 0T 70 10 300 M,
k03¢ dUIneHTOM H3BHIKCTOCTH 1,7-2,4. BONBIIMHCTBO APEBHUX H3ITYyYHH
CBOOO/IHBIE, YacTh — aJaNnTHPOBAaHHbIC BIHMCAHHBIC, OMUPAIOIIUECS HA KO-
peHHbIe Oepera.

OKpyrIible, SIUTMIICOBUIHBIC WIIN KarieoOpa3Hble 03Epa-4€TKH NUMEIOT
mmpuny 20-50 M, muay 50-150 M. Cpenusis rimyOuHa 03€p 3-4 M, nHorIa
70 6 M. MakcuManbHble TTyOHHBI YacTO MPHYPOUYCHBI K BEpXHEH MO Tede-
HUIO YacTH 4YETOK, I'Ie B IOJIOBOABE OTMEYAIOTCS BOJOBOPOTHBIE 30HBI.
CkopocTH TeYeHHUs] B MX HIKHEH 9acTH, Jake B MOJOBOJbE, ONMM3KH K HY-
neBbIM. [lepeMbIuky Mexy 4ETKaMH — 3TO 3apOCIINE TPOCTHUKOM yJacTKH
HU3KOH moiMel aimuHOH oT 30-50 no 400 M, ¢ y3xum (1-3 M) meneBUIHBIM
KaHaJIOM — COBPEMEHHBIM PYyCJIOM IocepeanHe. B moaoBoase MOTOK 4acTo
00XOJHUT TPOCTHUKOBYIO MPOOKY, apMHUPOBAHHYIO JIBJOM H €IIé MPoMEP3-
1Iy[0, BbIpabaTbiBasi OOKOBbIE NPOMOWHBI BJIOJIb IIEHTPAJIBHOTO KaHalla U
pacmupssa nepemsluky. Ho M3-3a IIIOTHBIX CYTJIMHKOB M TJIMH, CJIATarolInX
Oepera, pacmMpeHne WIET MEIJICHHO, Pa3MbIBBI HE IPEBBIMIAIOT MEPBBIX
JIECATKOB CaHTUMETPOB B I'OfI, a 03epa-4éTKM CTaOWIBbHBI B IulaHe. YETKo-
BuaHble pycina Kappawna u KynaBsl xapakTepu3yroTcsi KpaifHe MeZJIeHHBI-
MH TEMITAMH TOPU30HTAIBHBIX Je()hOpMALIHH.

YérkoBuanele pycia Kappgauna u KynaBel BO3HUKIM NPU CHUKEHUH
BOJIOHOCHOCTH PEK M 3apacTaHWW 4YacTH JHA JPEBHETO pycna. YETku sSBis-
IOTCSI yHACJIeI0BAHHBIMHY TUIECAMU JPEBHETO MEaHIPUPYIOLIETO pycia. B To
e BpeMs, IEPEMBIUKH MEX/IY IUIECAMHU CIIOKHO CUUTATh PE3YIbTATOM 3au-
JICHUS, TIOCKOJIBKY WIJIMCTBIE OCA/IKM Ha JTHE PEK HE3HAUMTENIbHBI HIIH OTCYT-
CTBYIOT. JIJI1 MONTBEPKACHUS WIH ONPOBEPKEHUS TUIIOTE3BI O U3HAYAIIBHO
MEp3JIOTHOM IPOMCXOXKICHUH IJIECOB HEOOXOAMMBI OoJiee JeTajbHbIE HC-
CJIEZIOBAaHUS COCTaBa M BO3pACTa OTJIOKEHUH.
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JLH. Tpojpumen', E.A. Mannan’, A.O. Baplca.ﬂon
Opﬂoecmu 2ocy0apcmsennbm yrusepcumem umenu U.C.Typeenesa,
?Canxm-ITemep6ypeckuii 20cydapcmeentviil ynugepcumen

MOsIC MUHAUMAJIBHOM SPO3UH HA KAPTE ILIOIIAIA CEOPA
(HA ITIPUMEPE OKCHHEPUMEHTAJIBHOI'O YYACTKA
CEJII)CKOXO3HI/ICTBEHHOFO 110JIs1
B BACCEWHE CYXOM OPJIHIIbI)"

ITpn mpyMeHEeHNH paguoIe3UeBOr0 METOA K PAacUeTy IOTEPh MOYBbI
BCJIEZICTBHE 3PO3UM BO3HMKAET HEOOXOJMMOCTh pacdeTa ONOPHOrO 3Hayve-
HUS 3amaca (aKTUBHOCTH) 11e3us-137. OmopHbIe MIIOMIaIKki peKOMEHIYeTCs
Ha3Ha4yaTh Ha BOAOPA3AEIbHBIX MIOBEPXHOCTSX. VIMEHHO TaM HaOJI0AaI0TCs
MHHHUMAJIbHbIC TIOTEPHU MOYBHI BCIIEACTBHE 3po3un. OHAKO B MOJIE CIOKHO
O0OHapYXUTh YYacTOK Ha BOJOPa3JesIbHON IOBEPXHOCTH, TJe HEOOXOIUMO
WCKaTh OJIOYHBIE TIOBBIIEHHS (B MX Mpenenax OyaeT oTMedyaTbesi HanMEHb-
mrit cMBIB 1oYBHI). CyIecTBYIONINE PEKOMEH IAINY TIpeIaraloT OTOupaTh
MIpoOBI MOYBHI B HECKOJIBKHX TOYKaxX Ha BOJOPA3IENIbHOI moBepxHOCTH. B
cirydae ecin Ko3((UIMEHT BapualuKk aKTHBHOCTH (3amaca) 1esusi-137 He-
BenuK (He Oonee 0,2), cleayeT NpUHAMATH PEIISHHE O BBIOOpE B Ipenenax
3TOrO y4acTKa OTIOPHON IUIOLIAAKH.

Pabotass Ha SKCHEPHUMEHTAIBHOM YYacTKE CEIbCKOXO3SIHCTBEHHOTO
moiist B O6acceitne Cyxoi OpIuilbl, aBTOPBI MOCTABUIIM 3a/1a4y MPOaHATU3H-
poBaTh, B Mpeeiax KakuX BEJWYMH 3HAYCHHH IMJomaan coopa ciemyer
Ha3HayaTh ONOpPHBIE TWIOMaaKy. [Inomanp coopa — 3T0 MOphOMETpHUYECKHit
MOKa3aTeNnb penbeda, KOTOPBHIH MOKA3bIBACT BEIWYMHY IOTCHIHAIBHON
TUIOIIA/U, C KOTOPOH B MICKOMYIO TOUKY IOCTYIAET CMBITasi C OKPYKaloIeH
tTeppuropun nousa. [Inomans coopa paccuuteiBaercs B ['MIC. Hanoxxenue
Ha cioit [MC «mwiomaaps cOopay ClIOsS TOUCYHBIX 3HAYCHUN AKTUBHOCTH
nesusi-137, u3MepeHHbBIX BIOJIb TPAHCEKT, MePeceKalonX CKIOHOBYIO IO-
BEPXHOCTh (BKJIIOYAs €€ BOJOPA3JIeNbHYI0 YacTbh), IO3BOJIMIO BBIICIHUTH
TI05IC, B TIPE/IeIaX KOTOPOTO 110 BCEH JUIMHE BOAOPA3ACIbHON JIMHUM BCTpe-
YaJIUCh 3HAYEHUS W3MEPEHHOW aKTHBHOCTH Le3us-137, 6mu3koil win pas-
Ho#t 174,7 Bbr/kr. 3nauenue 174,7 Bk/kr ObUIO IPUHATO aBTOpaMH paHeEe B
KauyecTBe OIOPHOro 3HaueHHs. B pacuer onmopHOro 3HaueHMsi ObLIM BKIIFO-
YeHBbl JaHHBIE I'aMMa-CIIEKTPOMETPHUYECKOr0 aHajiu3a IMpo0 IOYBBI, OTO-
OpaHHBIX paHee ITOCIOWHO 10 TIIyOrnHE Ha OJIOYHBIX ITOBBIILICHUSX BOIOPA3-
JEeTHHOTO TPOCTPAaHCTBA. AHANM3WpPYs 3HAUYEHHS IUTONIagu cOopa BIOJb
BOJIOpA3/IeIbHON MOBEPXHOCTH, B Mperenax KOTOPBIX ObUTM OTMEYEHBI M3-
MEpEHHbIE B MaxOTHOM Topu3oHTe 0-25 c¢M 3HaueHHs aKTUBHOCTH Lie3usi-137
YepHOOBLUIBCKOTO TIPOUCXOXKIICHHMS, OJIM3KKe 1o BenmnuuHe K 174,7 Br/kr, ycra-

© Tpodumen JI.H., [Tanuau E.A., Bapkanos A.O., 2023
" Boimomnueno mpu unancoBoit mogaepikke PHD (mpoext 23-27-00298).
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HOBWJIH, YTO TaKHE 3HAYCHHS MPEUMYIIECTBEHHO BCTPEYAIOTCA B Ipenenax
momamu c6opa He Goree 500 M°. IllupuHa 5TOro Hosca (Ha3BaHHAS ABTO-
pam# TOSICOM MUHUMAJBHOHM 3po3uu) n3MeHsercs oT 6 mo 100 m. Bapma-
0eJIbHOCTh aKTUBHOCTH 11e3Ms1-137 B mpeenax BHIOPaHHOTO 1MOsica COCTaBH-
na 0,3. J{ns BbISICHEHHMS! IPUYUHBI MTOBBIIIEHHOW BapuadenbHOCTH, Ha KapTy
macmraba 1:10000 ObuT HAJIOXKEH CIOH «IUIOIAAb cOOpay, MOCTPOSHHBIH
0 MaTepHaIaM TaXeOMETPUIECKOH CheMKHU B OoJiee KpyITHOM MacmTade (B
macmrabe 1:500). KpynHomaciuTaOHBIM aHamu3 MOKasal, 4TO BOAOpas-
JieNbHAs TIOBEPXHOCTh B Mpeenax miomazeil coopa 500 m”> okasanach wc-
HELIPEHHON TallbBEraMyi MUKPOJIOXKOHH. IMEHHO TeM, 4TO TOYKH NPoOOOT-
0opa «mmomamarT» TO Ha MHUKPOBOIOpa3nen (OI0YHOE TOBHIIICHHE), TO B
TaJIbBET MUKPOJIOKOUH, 00bsICHsIeTCSI BapnabesbHOCTD 11e3usi-137. biouHsle
TIOBBIIICHUS (UX pa3Mmepsl 15-25 M) 1 MexOJIOYHBIC MOHIKCHUS (pa3Mephl
noHwkennit 10-20 m) Ha kapre macmrada 1:10000 He oToOpaxaroTcs, HO
otobOpaxarorcst B MacmTabde 1:500. B Tabnurie 1 mpuBeneHs 3HAYCHUS aK-
TUBHOCTH 11e3usi-137, u3MepeHHbIe B Ipe/ieNiax BoAopa3AeibHON TOBEPXHO-
cti B maxoTHoM ciioe 0-25 cm. U3 Tabmuisl BUAHO, YTO 3HAYEHHS LIE3MSI-
137, 6muskue k 174,7 Br/KT, MapKupyrooTCs IUIOMAIBI0 cOOpa MPEeUMyIecT-
BeHHO B mpezenax 433-508 M2 MoskHO CUMTaTh, YTO TUIOMAAb coopa 500 M
MOJKET OBITh MPUHATA B KAYECTBE MOSICA MUHAMAJIBbHOW 3po3uu. OH Tpo-
CTUpaeTcs BAOJb Boopasaena Ha paccrosinue 1500 m.

BoiBoa. 1 ycTaHOBIIEHUS] MECTOMOJIOKEHHUST ONIOPHBIX IJIOLIA/IOK LiEse-
COO0pa3HO HCIIONB30BaTh MIIM KOCMHUYECKHEC CHHMKH CBEPXBBICOKOTO pa3pe-
ureHus 1 GPS cheMKy Wi KpymHOMACIITAOHYO TOMOrpaGUIeCKyto ChEMKY.

Tabnwma 1. AKTHBHOCTE 11e3usi- 137 Ha BOJOpa3AeIbHOM MOBEPXHOCTH

No Jluama3zoH akTHBHOCTH [IupuHa
Tpa_H— He3nii-137,| Ilnomans uesusi-137 Ha Bogopas- | MecronosnoxeHue | mosica MUHH-
bx/xr (max)| cOopa, M JIeTIbHOM MOBEPXHOCTH, TOYKHU MajbHOM
COKTRI bx/kr 9pO3HH, M
B npenenax nosica
1 177,6 361 177,6-155.,4 MUHHMAJIHON 85
9po3uu
2 178,7 490 178,7-144 TO XKe 83
3 174,9 441 174,9-144 " 94
4 178,5 466 178,5-141,3 " 41
5 162,3 508 162,3-114,2 " 42
6 190,6 654 145,8 BHE 1105iCa 27
7 179,6 1250 HET JAaHHBIX TO XKe 9,6
8 1714 1480 TO XKe - 35,1
B npenenax nosica
9 163,6 450 163,6-154,1 MUHHMAJIHON 38,3
9po3uu
10 170,6 1037 156,9-95,3 BHE 1105iCa 9,5
11 175,7 1051 122,6-88.9 TO XK€e 6,5
B npenenax nosica
12 172,2 433 172,2-130,6 MUHHMAJIHON 40,2
9po3uu
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E.A. Ty3oBa
Mockosckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

NPUMEHEHHUE MOJIYABTOMATHYECKHX METO/IOB
JIJIS1 PETPOCIIEKTUBHOM OLEHKA TOPU30HTAJILHBIX
JTE®OPMAIIMI HA TIOJIYTOPHBIX PEKAX
HA IPUMEPE p. BEJION"

Pexa benast — onuH 13 KpynHEHIINX JIeBOOEPEKHBIX TPUTOKOB p. Ky-
6anu. [Tnomans ee Bogocoopa 5990 kM2, a CpeHETOJ0BOI Pacxo] BOJbI B
paiione Benopeuenckoro rumpoysna — 104 m*/c. CpelHuii yKIOH COCTaBIIs-
et 7%o, mamensiaicb ot 200%o0 B BepxoBbsix 10 0,2%0 B HIKHEM TEUEHHUHU.
[pononpHEIi poduins — BorHyTHIA. LllnprHa MeXEHHOTO pycia COCTaBIIs-
eT B cpeaHeM U HikHeM TedeHuu 80-100 M, Ha OTHENBHBIX ydacTKax Ipe-
Bbimas 150 m.

Omnpenenenne TUHAMHUKH pyclla OCYILIECTBIISUIOCH HA OCHOBE CpaBHE-
HUSI TIOJIOKEHUSI MEXEHHOTO pyciia 3a pa3Hble BPEMEHHbBIC WHTEPBAJbI C
HCIOJB30BAHUEM METOAOB MporpaMMHOTO Komruiekca ArcGis. Ha xocmu-
YEeCKUX CHHUMKaxX aBTOMATHYECKU BBIIENSIACh BOJHASI OBEPXHOCTb PEKH,
MOCJIE YETO OTPEeNAIOCh MOJI0KEHHE OCEBOM JIMHUH MEKEHHOTO pycia

OreHKa TOPU3OHTAIBHBIX JleOpMalMii METOJOM CpEeTHHX (OCEBBIX)
JIMHUH OCYIIECTBIUIACh 3a MEPUO/] IPOJOIDKUTENBLHOCTHIO 31 Tox Ha OCHO-
BE aHaIN3a KOCMHUYECKHMX CHHUMKOB CITyTHHKOB Landsat 4 u 8 3a 1989 n
2020 rr. COOTBETCTBEHHO.

Jins ananmsa nepeopMUpOBaHHUN pyciia U pacdera CpeIHEMHOTOJIET-
HEl CKOpOCTH pa3MbIBa OeperoB 3a OONBIIMNA MPOMEXYTOK BPEMEHHU OBLIT
WCIIONIb30BAaH OJMH M3 HanOoJee PaHHHUX CITyTHUKOBBIX CHHUMKOB — MOHO-
XPOMHBIM KocMudeckuii cHUMOK «KH» 1965 r (paspemenue 2,5 M), a Tak-
JKe coBpeMeHHbIN CHUMOK «Planet Labs» 2020 r. ¢ paspenreHueM 3 M H BbI-
COKHM Ka4eCTBOM NPUBS3KH.

Ha p. Benoit 6pu10 BBIZENIEHO 5 ydacTkoB (Tabnwmiia 1): OT HCTOKA 10
Bnajenus p. Kumm, ot p. Kumm no Bnagenus p. [ax (46), ot p. Jax 1o p.
[Mmexa (36), ot Buaaenus p. [Tmexu go wiotunsl bemopederckoro r/y (20)
n ot benopeuenckoro r/y 1o ycrbs (10). Ha BepxHeMm yuacTke peka mpore-
KaeT B YCJIOBHSIX OIPaHHUCHHOTO PA3BUTHS PYCIIOBBIX AedopMaluii, pacye-
TBI 1T HETO HE TIPON3BOIIIIHCE.

© Tysosa E.A., 2023
Pabora BeinonHena npu noaaepsxkke LIKII 'eonopran, MI'Y umenn M.B. JlomoHOCOBa 1 nipu
¢unancooit noanepxkke PH® (mpoekt 23-17-00065)
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Tabauma 1. Cpegane, OJHONPOIIEHTHBIE K MAKCUMAIIBHBIE CKOPOCTH
CMEIIeHHs TIHAMHUYeCcKOi ocu moToka p. bemnoit (M/T)

MeToJ cpeTHUX JIMHHIT Pyunast o6paboTka
v Jnuna, 1989-2020 1965-2020 1965-2020
4aCTOK
o Vi Vi, V Vi, Kox-s0 V V

cp o cp o YYACTKOB cp max
46 91 0,9 5,1 0,9 3,9 31 1,0 2,3
36 37 2,6 10,0 1,6 5,9 13 1,9 3,8
26 7 33 8,6 3,8 9,0 1 24 24
16 84 3,5 16,9 2,6 11,1 27 2,0 4,8

[IpakTryeckn TO BCeH IMUHE PEKW 3HAYCHUS CKOPOCTH CMEUICHUS
JUHAMUYECKOH OCH MoTOoKa 3a 31-IeTHHH Mepro]] OKa3ajuCh BEIIIE, YeM
3a 55 ner. CpeTHEMHOTOIETHSI CKOPOCTh CMEIICHHUS CpeJHeH IMHUH B Tie-
puon 1989-2020 rr. cocraBmwia 2,1 m/r, B mepuog 1965-2020 rr. — 1,8 m/r.
Onnako, MpU CpaBHEHUU HE CKOPOCTEH, a PACCTOSHUN CMEIIEHUsI CpeaHeN
JIMHUHU BBISIBJICHO, YTO Ha GOHLHIGM MPOTAKECHUU PEKU OTH 3HAYUCHUSA
3a 31 ron u 3a 55 €T COMOCTABUMBI.

JetanbHbiil aHanu3 31-eTHEr0 MHTEpBajia MoKasaj, YTO NpPU YMEHb-
IIEHUU BPEMEHHBIX MEPUOJIOB, TO €CTh 3HAMEHATelNsl IpU pacyeTe CKOpo-
CTH, TEMIIBI CMEIICHUS JUHAMUYECKOW OCH TIOTOKA YBEIHMIMBAIOTCA. B CBi-
3 C 3THM OBUIO BBICKA3aHO TIPEAIOJOKCHUE O IUKIMYHOCTH TepedopMu-
pOBaHUil CO CpeHEN MPOIOIKUTENBHOCTBIO IUKAa 10 neT.

JlaHHBIE TOTyaBTOMaTHYECKOTO METOAA CPaBHHUBAJINCH C pe3yibTara-
MU, TIOJTY9€HHBIMHU TPH TIOMOIIH pydHON 00paboTku cHUMKOB. Ha p. bemoit
ObLTO BBIJEJICHO 72 ydacTka pa3MbiBa Oepera B mepuoj ¢ 1965 mo 2020 r.
CpelHEeMHOT OJIETHHE CKOPOCTH pa3MbiBa cocTaBisioT 1,6-2,1 m/ron. Ha-
OJr01aeTCsl YBEIIMYCHUE CKOPOCTH Pa3MbIBa BHU3 MO TeueHH0. HaunboJib-
M€ CKOPOCTH pa3MbIBa OTMEUAIOTCS Ha y4acTKaxX HIbKe BrmajeHus p. Ilie-
xa u benopedeHckoro ruapoysna, T€ BOJHOCTh PEKU YBEIUYUBAETCS
BI[BOE, a MEpe]l THAPOY3IOM (GOPMHUPYETCsT pa3BETBICHHE OCHOBHOTO pyciia
Ha JIBa pyKaBa, KOTOPBIC OCTATOYHO OBICTPO MEHSIOT OYepTaHUs, 00pasy-
FOT U3JTYYHHBI U TIEPETOKH.
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E.A. ®unreprt
Mockoeckuii 2ocyoapcmeennulil yHugepcumem umenu M.B. Jlomonocosa

CO3JAHUE KAPTBI MYTHOCTH BO/IbI
PEK BACCEWHA JIEHBI

W3yuyeHne croka HAaHOCOB BIEPBBIC B HAIllCH CTpaHe OBIJIO OpPraHu30-
BaHHO Ha pekax Cpemneit Asum u Kaskasza B 1910 r. ans Hy»x uppuranuu.
K konmy 1970-x cerp I'mmpomerciykObl cHCTEeMaTH4ecKH HaOironana 3a
MYTHOCTBIO BOJbI, CTOKOM B3BEILICHHBIX HAHOCOB M UX T'PaHyJIOMETpude-
cKux cocraBoM Oosee yeM Ha 1600 mocrax [Kapaymes, 1977]. Ceituac u3-
MEpeHHsI MyTHOCTH BBIIOIHAIOTCS mpuMepHo Ha 700 mocTax.

[TapameTpbl CTOKa HAaHOCOB XapaKTEPHU3YIOTCSI AUCKPETHBIM XapaKTepoM
pacrnpenieneHus. [loaToMy mpu KapTHpOBaHHM CTOKa HAHOCOB HCIIOJB3YIOT
Crioco0 paioOHMPOBAHWS, BBIACICHUS 30H, XapaKTEPHU3YIOIINXCS 3aJaHHBIMU
IpeJieNaMy U3MEHEHHsT KapTupyeMbIx BenuunH. Hanbonee ynoOHOM xapakTe-
PHCTHKOH SIBIISIETCS] CPERHSISI MHOTOJIETHSISI MYTHOCTB pek. Ilpenens! m3Mene-
HUS CPEJIHEH MyTHOCTH PEK, PaclONOAKEHHBIX B OJHOPOIHBIX MO 3PO3MOHHBIM
YCIIOBUSIM palOHaX, ONPEIENSIOTCS C MOMOIIBIO rpaMKOB CBS3EH MHOTOJIET-
HHUX MOJYJIEH CTOKAa HAaHOCOB M BOJIBI.

Ieprast kapTa MyTHOCTH pek Obita cocTaieHa ['.B. Jlonatuabimv B 1939r.
st EBpometickoit Teppuropunn CCCP. [IpomomkuTeTbHOCTs HAOMIOACHIH B
TIOJIOBUHE ITyHKTOB HaOIfo/IeHus He mpeBbiiiana 1-2 sier. Ha Bcto Teppuropuro
CCCP xapry cpenneit mytHOcTH coctasmi [.U. IllamoB B 1949r., npomomxu-
TEJBHOCTh HAOJIOJICHUI B IOJIOBUHE ITyHKTOB HAOJIOAEHWSI HE IpeBbIIaa
3-10 net. B 1972 r. K.H. Jlucnuema cocraBmia kapty mytHoctH pek CCCP,
YTOYHMB JaHHble Ha TeppuToprn Crbnpu u KaBkasza, rie yBeIM4MiIoch Yncio
IyHKTOB HaOmrozeHns B 2 paza. B 1977r. Oputa ormyOnuKoBaHa KapTa cpemHe-
MHoroseTHei! MytHocTH pek CCCP [Crok HaHOCOB. .., 1977]. Ilocnennss kap-
Ta cpemHeromoBo MyTHOCTH pek Poccum m crpan CHI' omyOnmkoBaHa B
1996 r. H.H. Bo6poguiikoii [Bobrovitskaya, 1996].

Ha xapre cpennemuoronerseit mytHoctd pek CCCP Ha 6acceiin JleHs
[OMa[aeT TPH AMANa3oHa MYTHOCTH: MeHee 25, 25-50 u 50-100 r/m’. Ha
kapte H.H. BobpoBuiikoii 6accetin Jlens! nmomamaet B 1Ba auamna3ona: 10-25
1 25-50 r/m’. 3oHa, omaaromas B rpagamuio 50-100 Ha kapte 1977r, Gbina
OTHECeHa K Anamna3ony 25-50 Ha 6oee mo3Hel KapTe.

Wzmenenne [Marpunkuii, 2015] kxnmuMaTa 1 X03SHCTBEHHOE HCIIOIB30-
BaHME CO3/IaJIM NPEANOCHUIKY JUII OOHOBJICHHS IaHHBIX 110 CTOKY HAaHOCOB B
Oacceiine Jlenol. ABTOpoM Oblia coOpaHa 0a3a JaHHBIX CO CpeIHeMecsd-

© Qumnrepr E.A., 2023
" Beimonzeno npu noanepxkke PH® (mpoekrt 21-17-00181) «MHTerpanbHas oleHka GamaHca
HAHOCOB PEYHOI cuCTEeMBI . JIeHBI».
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HBIMH PacxoJaMH HaHOCOB M PAaCXOJaMHM BOIBI 10 IocTaM B Oacceline Jle-
Hbl. CHauasa pacCUMTHIBAIUCH CPEAHETOJ0BbIE 3HAUCHMS PAacXOA0B HAHO-
COB M Pacxol0B BOJBI Al K&XKIOT0 MOCTA. 3aTeM IMyTeM JICJICHHsI pacxona
HAHOCOB Ha PacXoJ BOABI OBUTH MOJYyYEHBI CPEIHEr0/I0BbIE 3HAYCHUS MYT-
Hoctu. Cpeam BceX MOCTOB OBUIM OTOOpaHBI Te, MEPHOJ HAOMIOICHHUS Ha
KOTOPBIX ObUT He MeHee § Jer, HaunHas ¢ 1978r. Takum oOpa3zom, ObLTH
HaKOIUIEHBI PSibl MYTHOCTH 10 53 1OCTaM € MPOAOIKHUTEIBHOCTBIO M3Me-
penust ot 8 1o 43 ner. 3HaYeHUs CPEAHEr0J0BOM MyTHOCTH MEHSIOTCS OT
0,05 10 63 T/M’. B COOTBETCTBHH C Ipajalyeil Ha KapTe MyTHOCTH 1978r.,
MYTHOCTb Obliia pa3zielieHa Ha 3 Kateropun (HH3Kas — MeHee 25 T/M’, cpe-
w151 25-50 r/M° 1 BeIcOKasi — Goiee 50r/m°) [CTOK HAHOCOB. .., 1977].

CpeHeronoBasi MyTHOCTh Bbile 50 r/M° HabIIORACTCS Ha 2 MOCTAX
Kak 3a meprox 78-20, Tak U 3a BECh MHCTPYMCHTAIBHBINA TIepro Halro1e-
Huil. 910 moctel JKysa-Ceetnsiit 1 Hamana-MskuHia, KOTOpble 3aHUMAIOT
meree 1 % Bonoc6opa Jlenst (21698 km”). CpeHsis MyTHOCTh OTMEYEHa Ha
14 nocrax s nepuoaa 78-20 u Ha 16 mocrax AJs BCero nepuojaa Hadmroe-
Huid. JleHa-3mMenHOBO U Buimroii- XaThIpEIK-XO0MO 3a TIOCIEAHIE COPOK JIET Tie-
peLIX 13 IrPyIIbL CO CPEAHEN MYTHOCTBIO B I'PYIITY ¢ HU3KOW. BepositHo, 310
CBSI3aHO KaK C COKpAICHHEM OOBIUH MOJE3HBIX UCKOTIAaeMBIX Ha BepxHeil Jle-
He, TaK U C IIepexBaToM HaHOCOB Bumolickum BojoxpanumiieM. OcTaBImxcst
37 II0CTOB XapaKTepH3yIOTCS HU3KOi MyTHOCTBIO MEHee 25 I/M’.

[IpenBapuTenpHbIi aHAIN3 MOKa3bIBaeT, 4yTo ¢ 1978r. Ha BepxHeit Jle-
He (Yanuyp, Kauyr u 3MenHOBO) npeobiazaeT HU3Kass MyTHOCTh, HIDKE IO
TEYEHHUI0 MyTHOCTh yBenuuuBaetcst (Constaka, Tabara u Krocrop — cpennsis
MyTHOCTB). Ha Bcex mocrtax B OacceiiHe Buimioss HU3Kass MyTHOCTB. A BOT
Annan u Bepxusist JIeHa uMeroT 0oJjiee KOHTPACTHBIC YCIOBUS (GOPMUPOBa-
Husi MyTHOCTU. BepxHssi JleHa xapakTepusyeTcs HHU3KOW MYTHOCTBIO, 3a
nckmodeHneM nputoka Kyra. Taxke cpenHsisi MyTHOCTh HaOIIONAeTCsl HA
Butnme u ero npurokax (Pomanoska, bonaiibo, barnapun, Yapa, [enenyi,
b. [Tatom). Pexu XKyst 1 Hamana equHCTBEHHBIE MTOTIANTN B TPYIIIY BBHICOKOI
MyTHOCTH. JXKys Onu3Ko pacrosiokeHa K moObrde anma3oB B bomaii6o. B
OacceiiHe AnnmaHa cpenHsAs MyTHOCTh HaOnofgaercs Ha mputokax B. He-
prorra u Amnax-lOHs, a Taxke B BepxosHckom IlepeBo3e, Ha OCTanbHBIX
MIOCTaX — HU3Kasi MyTHOCTb.

C y4eToM KIMMaTUYECKUX TPEHIOB U 3aKPBITUSI MHOTHX IOCTOB B 90-€ IT.,
ObLTO MPHUHATO pemieHue B3sATh nepros 1988-2020 u 2004-2020 3a BTOpOIA U
TpeTHi NEPUOABI PACCMOTPEHHS «COBPEMEHHOI MyTHOCTH». B TakoM ciaydae
KOJIMYECTBO MOCTOB C MPOJODKUTENBHOCTBIO PAfa HaOMIoneHui He MeHee §
net cokpamtaercs 10 46 10 90-x u 34 nocra nocne 90-x rogoB. 3HaYEHUS
CpPeIHErooBoil MyTHOCTH Bapbupyiotcs oT 0,04 10 58 r/m’. Tlomyunocs,
yro B nepuoa ¢ 1988 no cpasHenuto ¢ 1977-2020 4 nocra ¢ HaOIIOCHHOM
CpeHel MyTHOCTBIO TIEPEIUTH B TIOCTBI C HU3KOH MYTHOCTBIO, CPEAN MOCTOB
C BBICOKOW MYTHOCTBIO OJIuH 3aKkpbiics (XKys- Cetnbiit), a Ipyroit neperesn
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B KaTeropuio co cpegaeit mytHocThio. [locime 2004r. Boxer JIeHs! cranm me-
Hee MYTHBIMH- ellle 6 TOCTOB MEpPEIUIH U3 KaTerOpUuH CpeHeld MyTHOCTH B
HU3KYIO, ¥ TONBKO Ha npuToke Yapa-TOKKO MyTHOCTb YBEIMYMIIACH /10 BBICO-
KOM. DTOT IOCT pacIoioeH HIKe BIaJIeHUs poToka JKys, Ha KOTopoM Obl-
J1a OTMEUCHA BBICOKAasi MyTHOCTb B HPEIBIIYIINI EpHo, HO TOCT MEPeCTal
neiictBoBath. B Havane XXI Beka Ha OONBIIMHCTBE ITOCTOB JIEHBI OTMEUeHa
HH3Kas MyTHOCTb, CPEIHAS MyTHOCTh HaOmonaercs Ha Burume-PomaHoBke, 1
Ha cpenHett Jlene B Cossike 1 Tabare, BEICOKast MyTHOCTB Ha IpuToke Yapa.

®.X. Xukmatos', Y. Kymabaepa®
'Hayuonansnwiii ynueepcumem Ys6exucmana um. Mupszo Yayxoexa,
Hayuonansnwui uccredosamenvckutl ynugepcumem « Tawkenmexuii
UHCIUMYM UHIICEHEPOE UPPUSAYUU U MEXAHUSAYUU CENbCKO20 XO3AUCMBA)

OLEHKA BKJIAJIOB KIMMATHUYECKHUX ®AKTOPOB
B ®OPMHUPOBAHUE CTOKA B3BEHIEHHBIX HAHOCOB PEK

@opMHpOBaHHUE CTOKA B3BEIICHHBIX HAHOCOB PEK SIBISAETCS PE3ybTa-
TOM BO3/ICHCTBUSI KIMMAaTHYECKUX (PaKTOPOB, B YAaCTHOCTH, aTMOC(HEPHBIX
0Ca/IKOB U TEMIIEPATypPBhI BO3/yXa Ha MOACTHIAIOLIYIO TOBEPXHOCTh PEUHBIX
GacceliHOB. DJTO IOJIOKEHUE YKa3blBaeT Ha HEOOXOIMUMOCTh ITOWCKA 3aBH-
CHMOCTEIl CTOKa PEYHBIX HAHOCOB OT KiIMMaTHueckux (aktopos. laHHas
paboTa TOCBsIIIICHA OLIEHKE BKJIAJIOB KIMMAaTHYeCKHX (hakTopoB B (HopMu-
pOBaHME CTOKa B3BEUICHHBIX HAHOCOB PEK Y30EKHCTaHa M CONPEICIbHBIX
TEPPUTOPUHL.

B kauecTBe MCXOAHBIX MAaTEpHAIOB OBUIM MCIIOIHb30BAHBI CPEAHHE Me-
CSIYHBIE M TOJIOBBIE PACXOJIbl B3BEIIEHHBIX HAHOCOB PEK M3yyaeMoW TeppUTO-
pun. 3Ha4eHHs1 aTMOC(EPHBIX OCAAKOB M TEMIEPATyphl BO3AyXa IOIYIEHBI
1O JaHHBIM METEOPOJIOTMYECKUX CTAaHIMH M MOCTOB, AEHCTBYIOIIMX B Oac-
CEilHaxX N3y4aeMBbIX pEK.

PacyeTsl BBINOJIHEHBI C WCIIOJIBb30BaHHEM OOBEKTHBHOTO METOZAA BBI-
pPaBHUBaHMSA M HOPMAIM3AlMK KOPPEISIMOHHBIX CBSA3€H, MPENIOKEHHOTO
I''A. AnekceeBblM. IlomydeHbl ypaBHEHUs HOPMAJIM30BAHHON pErpeccuu,
MMEIOIINNA 00N BA:

Ug(R) =y U (X3)+ag Uy (X ) +agU, (), (1)

rae Uy(R),U,(X3),U,(X,)uU,(t,) — HOpManu30BaHHbIE 3HAYEHMS, CO-
OTBETCTBEHHO, PAcXOIOB B3BCIICHHBIX HAHOCOB, 3UMHUX M JETHHX OCal-
KOB, TeMIepaTypbl BO3[yXa TeIJIOr0 Mepuo] (ampenb-CeHTAOpPD);
o1 Ao s gy — KOIPOUIIMEHTBI PErpeccru.

© Xuxmaro ®.X., Kymabaesa I'.V., 2023

202



[TpomsBenena craTHyeckas OLCHKA BKJIAZOB KIMMaTHYECKUX (aKTo-
POB — aTMOC(EPHBIX OCaJKOB pa3HbIX CE30HOB M TEMIIEPATyphl BO3/yXa B
BBIIICTIPUBEICHHOM YPaBHEHUH HOPMAJIM30BAHHONW PErpeccuyl ¢ mpuMeHe-
HUEM (HOPMYJIBI

Foi Qo
S(X ;) =—L—22100 %, 2)
o
rae r; — NapHbli KOOGOUUUECHT KOPpemsiuuy; @,; — KOIQOULMEHT per-

peccun; ¥, — HONHBINA KO3()(UIEHT KOPPETALHUH.

AHanu3 pe3yJIbTaToB pacyeToB IOKa3all, YTO BKJIA/bI JIETHUX OCAJKOB
koneOmoTes B npenenax ot 4% (Hapea — r. Hapein) 1o 62% (I'yzapmapes
— c. SIprena), Bkiag 3UMHHUX 0caakoB u3MeHsercs oT 11% (3epaBman — M.
Hymymn) no 78 % (Yartkam — c. Yapsak). Hanbomnbiee 3HaueHHE BKIaga
TEeMIIepaTypbl BO3[yXa IMOJYYEHO JUIs p. 3epaBlIaH, KOTOpas OTHOCHUTCS
CHETOBO-JICTHUKOBOMY THITy THTaHus, 1o kiaccudukarmu O.I1. Hlernosoii
(Tabmuua 1).

[Ipou3BeneHO COMOCTaBICHUE BKIANOB KIMMAaTHYCCKUX (PaKTOPOB B
(opMHpOBaHHE CTOKA B3BEIICHHBIX HAHOCOB PEK C JIOJSIMHU JOXKIEBOTO,
TaJoro CHETOBOTO W JIGTHHKOBOTO CMBIBOB, BhrumciaeHHbIMH O.I1. Ilermo-
Bo# [1984]. BhisBICHHBIE HEKOTOPHIC OTKJIOHEHHS OOBICHSICTCS TEM, 4TO,
BO-TICPBBIX, IPHHATOE HAMU JCJICHHE OCAIKOB HA 3UMHUE W JIETHHE, XapakK-
TEpU3YIOT HEIMOJHOE UX (pazoBoe COCTOSHHUE, BO-BTOPBIX, JOXKIEBHIE BOJBI
BBEIHOCSIT HE TOJIKO TPOIYKTHI PO3UOHHON NEATETFHOCTH KHUIKAX OCal-
KOB, HO M PBIXJIBI MaTepuall, OJroTOBICHHBIN MPEANIECTBYIOIINM CHEro-
TassHUEM.

Tabnuna 1. CpaBHeHHE BKIAZI0B KIMMATHUYECKUX (aKTOPOB B (hOPMHPOBA-
HHUE CTOKA B3BEUICHHBIX HAHOCOB PEKH C JA0JISIMH A0k AeBoro (1), Tanoro
cueroBoro (TC) u nemaukoBoro (JI) cMbIBOB

15?1 Peka — myHKT Bxuan, B % Jonst cmbiBa, B %
5(X,) | 8(Xy) | 8(t) | & | 1e | m [P

1 Axpapbs — K. XazapHay 27 68 5 38,7 | 48,8 | 49 56,4
2 Slkkabarnapes — c. Tatap 34 62 4 45,1 | 39,0 0 54,9
3 T'y3apnapbs — c. Sprena 62 36 2 72,1 | 154 0 27,9
4 3epaBmad — M. Jlynynu 6 11 83 12,0 | 14,1 | 67,7 | 20,3
5 Hapbin — r. Hapein 4 23 73 30,8 | 16,3 | 43,3 | 259
6 TenTsikcaii — ¢. YapBak 39 58 3 40,9 | 48,0 0 59,1
7 Kaccancaii — ycrbe p. YPIOKTBI 37 60 3 72,0 | 12,0 | 12,0 -

8 UYarkai — c. YapBak 20 78 2 49,0 | 274 6,4 44,6
9 TlckeMm — ycTbe 36 59 5 54,2 | 18,0 6,2 39,6
10 Yram — c. X0PKUKEHT 34 65 1 47,6 | 34,8 0 52,4
11 Axanrapad — ¢. Typk 29 66 5 574 | 27,6 0 42,6

IIpumeuanue: 5(X”) s 5(X3) u 5(1‘”) — BKJIafIbl, COOTBETCTBEHHO, JIETHUX, 3UMHHX
0CajIKOB U TeMIlepaTypsl Bo3ayxa; PP — pycioBoii pa3msbiB.
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MeToaoM HOpMaIM3aLUH KOPPEISIHOHHBIX CBS3€il HAM HE yJanoch
OLICHUTh BKJIQJl PYCIIOBOM KOMIIOHEHTHI CTOKa HaHOCOB. [loaToMy, y4uThI-
Bas MEPBEHCTBYIOLIYIO POJIb TAJOr0 CHErOBOTO CTOKA B Pa3MbIBE PEUYHBIX
pycei, ObUIO IPOM3BEAEHO JOIOJHUTENBHOE COIOCTAaBIECHHE PE3yJIbTaTOB
000HMX METOJOB: BKJAJ 3MMHUX OCa[JKOB CPAaBHHMBAJICS C CyMMOH Tajoro
CHETOBOTO CMBIBA U PYCIOBOTO Pa3MbIBa, ONPEIEIEHHOIO ITyTEM pacuIeHe-
HUSI XpOHOJIOTHYecKoro rpaduka MytHocTu. Kak BumHO u3 Tabmumsl 1, nx
COOTBETCTBHUE B ITOM CIIy4dae ropaszio Jydile.

®.X. Xukmaron, K.P. Paxmonos
Hayuonansnuiii ynueepcumem Y3zbexucmana umenu Mupso Yiyzbexa

OIIEHKA UTHTEHCUBHOCTH CMbIBA ITOYBO-I'PYHTOB C
MOBEPXHOCTHU BACCEHHOB I'OPHBIX PEK

HccnenoBanue cMbIBa MOYBO-TPYHTOB € IOBEPXHOCTH FOPHBIX PEUHBIX
GacceiHOB MMeeT OOJBIIIOE HAYYHOE U NMPAKTHUECKOe 3HaueHue. Pe3ynbra-
TBI U3YYEHUS JaHHON TPOOJIEMbI TO3BOJIAT PEIIUTh PSAT 3aa4, CBA3aHHBIX C
MIPOEKTUPOBAHUEM, CTPOUTEIHCTBOM M DKCIUTyaTalued BOJOXPaHWIIUIL,
KAaHAJIOB U JIPYTUMX BUJIOB T'MIPOTEXHUUYECKUX COOpPYKEeHHU. PaccMoTpenue
3TOTO BOIIPOCa Ha MPUMEPE TOPHBIX PEK Y30EKHCTaHa M COCEIHUX CTPaH —
Kazaxcrana, Keipreizcrana u TajpkukucTana UMeeT 0COOYIO aKTyaJIbHOCTb,
TaK KaK B HACTOAIIEC BPEMA Ha TCPPUTOPHUAX OTHUX HE3ABUCHUMBIX I'OCY-
JapCTB 3KCILUTyaTHPYIOT MHOTOYHCIICHHBIC BOJOXPaHWIMINA HPPHUTAlUOH-
HOTO M HEPreTHYeCcKOro Ha3HAUCHHMs, a TAKXKE KPYIHbIE THAPOY3JIbl U Ka-
HaJIbI.

Ienpro naHHOM pabOTHI SABIAETCSA OLIEHKAa MHTEHCHBHOCTH CMBIBA MOY-
BO-TPYHTOB C ITOBEPXHOCTH OacCeHOB TOPHBIX peK Y30eKucTaHa u corpe-
JeTIbHBIX TeppuTOpuil. B KauecTBe 00BbEKTa HMCCIe0BaHMS ObUIH BBIOpaHEI
TOpHBIE peKH, OTHOCAIIecs K O6acceitnam Unpunka, Axanrapana, Canrsap-
3amuHCy, 3epaBmana, Kamkanapeu u Cypxangapbu.

[Tpu BBIOOpE pacdeTHBIX THAPOIOTHYECKUX ITOCTOB OCHOBHOE BHHUMa-
HHE YAEJIEeHO Ha COXPAHHOCTh €CTECTBEHHOTO TUAPOJIOTMYECKOr0 PeXKUMa U
JUTUTENBHOCTh PAJOB HAOJIONEHHWIH 32 CTOKOM B3BELIEHHBIX HAHOCOB PEK.
Crenyer OTMETHTH, YTO B pacuérax MCIOJIb30BaHbl JaHHbIE HAOIIOICHHUH O
pacxoax CpE€AHUX MECAYHBIX U I'OJOBBIX BCJIWYWH PCUYHBIX HAHOCOB, IIPO-
M3BEICHHBIX 3a mepuox 1965-2020 rozgsl.

© Xwuxmatos ®@.X., Paxmonos K.P., 2023
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Paccuntanbsl cpenHHe 3a MHOTOJNETHUH IIEpHON 3HAYCHHS PACXOLOB
BozHI (QQ), pacXxomoB B3BEIICHHBIX HaHOCOB (R), MOyt CMBIBA, T.€. MOIYIIS
ctoka HaHocoB (M) u cnost cmbiBa (hy). Kak m3BecTHO, mocieanue aBa
THAPOJIOTHYECKHX MOKa3aTelsl HEeMOCPEACTBEHHO XapaKTEepU3YIOT HHTEH-
CHBHOCTB IIPOILIECCOB CMBIBA NMOYBO-TPYHTOB, MPOTEKAIOMIMX HA ITOBEPXHO-
cTr OacceitHOB M3ydaeMbIX pek (Tadmuna 1).

Tabnuua 1. T'uaponornyeckre MoKa3aTeld, XapakKTepH3yoLHe
HMHTEHCHBHOCTh CMBIBA C TOBEPXHOCTH OACCEITHOB TOPHBIX PEK
Y30ekucTaHa u conpeesbHbIX TePPUTOPUI

CpeHero10BbIe MOKa3aTeIn CMbIBA
Ne n/mt Pexka- oct F, kv’ 3a MHOTOJIETHE
Q,m/c | R, xr/c Mg, /&M’ Toghg, MM/TOT]
1 [[Mckem-k. Mynnana 2540 76,5 12,7 158 0,105
2  Markan-y.p. Xynaiinozacait 6580 111 30,0 144 0,096
3 [Vram-k. X0JDKUKEHT 869 22,8 8,90 323 0,215
4 |Axanrapan-k. Epram 1110 20,3 4,42 118 0,079
5 |Humbarm-k. Humobam 141 2,79 0,129 28,9 0,019
6 [3amuHCcy-K. [lyaba 546 1,94 0,297 17,1 0,011
7 |Canrzap-k. Kupk 570 2,01 0,549 30,4 0,020
8 |Ypryrcaii-r. Ypryt 25,1 0,386 0,106 133 0,089
9 [Kamkanapws-k. Bapransa 511 5,25 2,56 158 0,105
10 |Axpgaps-k. Xa3zapHoBa 845 12,3 7,85 294 0,195
11 [Tynamanr-k. 3apuo0 2200 54,9 31,2 447 0,298
12 [[llepaban-k. [lepbeHT 949 4,99 1,91 63,4 0,042

TIpumeuanue: F — miomans Bogocoopa, R — pacxos B3BEUICHHBIX HAHOCOB, Q — pacxoj BOJIBI,
Mg — MOZyJb CTOKA HAHOCOB, hg — CJI0# cMbIBa.

AHann3 MOJy4YEeHHBIX Pe3yIbTaToOB ITOKA3al, YTO HauOOJBIIEH MHTEH-
CHBHOCTBIO CMbIBa BhIAEsIeTCS peka Tynananr (k. 3ap4o0), KoTopast OTHO-
curcsa k Oacceitny CypxaHmapbd. 3HaueHHS MOIYJS CMbIBA JaHHOW PEKH
coctapisier Mg=447 Tonn/kM”Tos1. COOTBETCTBEHHO 9TOMY 3HAYEHUIO MO-
Iyl CMbIBa TIOYBO-TPYHTOB, BEJIMYMHA CJIOsI cMbiBa paBHa hgr=0,298
MM/rof. Takass HTHTEHCUBHOCTbh CMBIBa, €CTECTBEHHO, OTPULATENILHO BIIMSET
Ha IIPOEKTHBIE 00BEMBI cymiecTByommx B Oacceiine Cypxanmgapsu Tyma-
nanrckoro, HOxHo-CypxaHCKOro, YUKBI3BIJICKOTO M JAPYTHX BOJOXpaHH-
JTUILL.

B Oacceiine pekn YnpuuK WHTEHCUBHBIN CMBIB IOYBO-TPYHTOB ITPOUC-
XOJUT C TIOBEPXHOCTH OacceliHa peku Yram, I7ie CpeHee rooBoe 3HaYeHUEe
MOJAYJSI CTOKa HAHOCOB paBHO Mp=323 TOHH/KM>'TOZ, a CJIOS CMBIBA
hg=0,215 Mm/ron. 31mech, IO MHTEHCHMBHOCTH CMBIBAa MEIKO3EMa, TAKXKe
BEIEISIIOTCST OaccedHbl pek Ilckem (k. Mymnana) u Yatkan (y.p. Xynaii-
Jozcait), 00beMbl CTOKa PEYHBIX HAHOCOB KOTOPBIX OMPEJEINSIOT CKOPOCTh
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3anJIeHHs Yall Kackaja BOJOXpaHWIUI — YapBakckoro, X0omKHKEHTCKOTO
n ["a3ankenTckoro.

JpyruMm paiioHOM, BBIAEIAIONIMMCS YCKOPEHHOH HHTEHCHUBHOCTBIO
CMBIBa, sBisieTcs Oacceiin Kamkamapeu. 3peck Hamboliee MHTEHCHBHBIN
CMBIB ITOYBO-TPYHTOB HAOJIOMACTCSl C TIOBEPXHOCTH OacceiiHa peku AKCY
(x. XazapHoBa, M=294 ToHH/kM’‘TOI) U ¢ Gacceiina camoii pekn Kaka-
napbu (k. Bapransa, Mr=158 Touna/km’-rox). B GacceifHax 3THX pek exe-
TOAHBIA (DOHOBBIA CJIOW CMBIBA MENKO3EMa COCTABISIET, COOTBETCTBEHHO,
hg=0,195 1 hg=0,105 mM. MaTepuansl cMbIBa IIOYBO-TPYHTOB C OacceifHOB
9THX peK, ocaxiasch Ha AHe ['mcapakckoro u UMMKypraHckoro Bogoxpa-
HUJIUI PYCJIOBOTO THIIA, YBEIWYMBAIOT TEMIbl 3aWJICHHUA W, B KOHEYHOM
UTOTe, yMEHBIIAIOT 00BbEMBI UX BOJJOBMECTUMOCTH.

[MomyyeHHble pe3yNbTaThl COMOCTABIEHBI C JAaHHBIMH IPEIIIECTBYIO-
nmx uccnenosatenet [[ymei, 1965; MBanos, 1967; Lllernosa, 1972, 1984;
Xwukmaros, 2002]. BrIiBieHHbIC HEKOTOPBIE OTKIIOHEHHS B 3HAYCHUSAX MOIY-
JIS1 CTOKa HAHOCOB OOBSICHSIIOTCS Pa3JIMYMEM PacUeTHBIX MEPHOJIOB MM TIepe-
HOCaMH THPOJIOTHUECKUX ITYHKTOB HAOMIONEHHH 332 CTOKOM B3BEIICHHBIX
HAHOCOB HA N3yYaeMbIX pPeKax.

A.C. ].lLIHJIeHKOBl, B.H. l'oaocos'’
'Mockosckuii zocydapcmeennviii ynusepcumem umenu M.B. Jlomonocosa,
’Unemumym 2eoepagpuu PAH

TPEH/JIbI CTOKA HAHOCOB HA PEKAX KABKA3A
HA ®OHE NNOTEIVIEHUA KJINMATA
" PASBHOHAITIPABJIEHHOI'O AHTPOIIOTEHHOI'O
BO3JIEMCTBUS HA PEUHBIE BACCENHbI"

@DOopMHPOBaHUE CTOKA HAHOCOB PEK B PA3JIMYHBIX BBICOTHBIX IOS-
Cax Top CYIIECTBEHHO OTJIMYAETCS B CBSI3U C PA3JIMYHBIM COOTHOIIECHHEM
BKJIaJla pycioBod M OacceifHOBO#l cocraBistomunx. PakTHUEcKH B ropax
MMEHHO BKJIQJ OacceifHOBOM COCTABISIONICH ONpENeNsieT PEXUM CTOKa
KOHKPETHOW PEKH, TaK KaK B 3aBUCHMOCTH OT ITOTOKAa HAaHOCOB, IOCTYIIAlO-
IETO B pycJia BOJOTOKOB e€ OacceiiHa, MposBIsIETCS] JOMUHHUPYIOIIUH IIpo-

© IpimienkoB A.C., 'onocos B.H., 2023

" BBITONHEHO 10 TUIaHY HAY4HO-HCCIIENOBATENbCKOM TaG0paTOPHU SPO3HH TIOUB H PYCIOBBIX
npoueccos uM. H.M. Maxkaseesa MI'Y umenn M. B. Jlomonocosa (Ne 121051100166-4 —
0030p snuTeparypsl) npu ¢uHaHcoBoit noxnepxkke PH® (mpoekr 22-17-00181 — pacuérsl,
00paboTKa TaHHBIX).
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necc (3po3us WK akKyMyJsus) B e€ pycie. IlockombKy mOCTyIUIeHHE Ha-
HOCOB CO CKJIOHOB BOJIOCOOpa B pycCiia PeK JUCKPETHO BO BPEMEHH H IpO-
CTPaHCTBE, a TAKXKE PA3UTEIHLHO OTINYACTCS 110 00BEMY TPaHCIOPTHPYEMO-
To MaTcpuaia, Jjid TOPHLIX PEK TUINMYHO Y€PEAOBaHUC IEPUOAOB TOMHUHU-
POBaHHMS MPOLIECCOB BPE3aHUsl U aKKyMYJISILUH. Pe:KMMHBIE HAOMIOACHHS Ha
TUAPONOCTaX BKIIOYAIOT TOJIBKO M3MEPEHHS] PacXOJOB BOJBI U CperHeH
MYTHOCTH MIOTOK. ¥ IOCTYTIHBI TOJBKO PSJbl U3MEHEHUN CTOKA B3BELLIEHHBIX
HAHOCOB. [IeTadbHOCTh 3TUX JAHHBIX HEJIOCTATOYHO BHICOKA, TAK KaK OTOOP
po0 Ha MYTHOCTH MPOBOIUTCSA HeperyisipHO. OCOOCHHO Ba)KHO IMOTYEPK-
HYyTb, YTO PEKUMHBIMU HAOJIOACHUSIMHI HE OXBaYCH CTOK HAHOCOB TIPH JKC-
TPEeMabHBIX COOBITHAX, TaK KaK IPH UX MPOXOKICHUN U3-332 BEICOKUX CKO-
pocTeil moTOoKa Yare BCero HEBO3MOXKHO OTOOpaTh KadyeCTBEHHBIE MPOOBI
BOJIBI, @ PACXOJ OIIEHUBAETCS 10 KPUBOH 3aBUCHMOCTH PACXOJ0B OT YPOBHS
BOJIbI B U3MEPUTENBHOM cTBOpe. Kpome Toro, HejjoctaTouHasi 4acToTa OT-
6opa npo0 Ha MYTHOCTh B MEPHOJ OOBIYHBIX MOABEMOB YPOBHEW BOJIBI ITPH
MPOXOKACHUU TMaBOAKOB MPUBOJUT K TOMY, UTO B OOJIBIIIMHCTBE CJly4yacB
OKa3bIBAIOTCS HEM3MEPEHHBIMM MYTHOCTH MpPH MaKCHUMaJbHOM pacxoJie.
Hakonen, B 3aBUCHMOCTH OT YCJIOBHI MOCTYIJIEHUS HAHOCOB B PEYHOMU MO-
TOK MaKCHMaJlbHbIC MYTHOCTH MOTYT HAOJIOAATHCS HE Ha MAKCUMyME pac-
XOJIOB BOJFI, a TIPH €ro moxbéme. Takum oO6pa3zom, haKTUIECKH NIPH aHAIHU-
3¢ BPEMEHHBIX PSIOB PAcXOOB B3BEHICHHBIX HAHOCOB MOXXHO TOBOPHTH
TOJIEKO O pa3HOHAIIPABICHHBIX BO BPEMEHHU TPEHIaX WX M3MEHEHHIA, a He 00
1X aOCOJIOTHBIX 3HAYCHHUAX, KOTOPHIE TT0 CYTH HEM3BECTHHL. TeM He MeHee,
Clle/lyeT MOHMMATh, YTO ()OPMUPOBAHUE IKCTPEMAIILHOTO CTOKa BOJIBI H
CTOKa HAaHOCOB OOYCJIOBJIEHO 3HAYMTEIHHBIM MOBEPXHOCTHBIM W BHYTPH-
MOYBEHHBIM CTOKOM, KOTOpbIC, 0OCOOCHHO B TOpax, CIOCOOCTBYIOT aKTUBH-
3alM HK30TeHHBIX IpoueccoB. Habop 3K30reHHBIX NPOLECcCOB, MOCTaB-
JIIONIMX CTOK HAaHOCOB, BKJIIOYAET TUIOCKOCTHOW CMBIB, JIMHEHHBIE Pa3Mbl-
Bbl, OIOJI3HHU U CIUIBIBBI PA3IMYHOTO THUIIA U Pa3MEPOB, a TAKXKe MPOPHIBOB
OOKOBBIX MOpPEH B NPWICAHUKOBBIX 30HaX W APYTHX KaTaCTPO(PUUSCKUX
SIBIICHU, CIIOCOOCTBYIONINX MOCTYIDICHUIO M30BITOYHOTO 00BEMa HAHOCOB
B BOOTOKH. Hamboree BBICOKast CBSI3HOCTH MTOTOKOB HAHOCOB, (POPMHUPYIO-
IIMXCS Ha CKJIOHAX, C PEYHBIMH PYCIaMU XapaKTepHa Il HEOOJBIINX PeK
MIEePBBIX MOPAIKOB, Ha KOTOPBIX OTCYTCTBYIOT HaOIIIOJaTelIbHBIE CTBOPEIL.
[Ipu 3TOM CBSA3HOCTH MOTOKOB HAHOCOB, IMOCTYTIAIOIINX CO CKJIOHOB B pycia
pEeK MakcuMajbHa B NEPUTIALMAIBHON 30He. B manbHeiiem oHa cokpaina-
€TCs 10 Mepe POCTa MPOEKTUBHOTO MOKPHITHS CKJIOHOB U B I1€JIOM KOHTPO-
JIUPYETCs B OOJIBIICH CTENCHW YKJIOHAMH CKJIOHOB M MOIIHOCTBIO PBIXJIO-
o6sioMouHOTO uexia. [Ipu 3ToM OOJBIINE YKIOHBI pycell PeK MEpBBIX IT10-
PAAKOB CHOCOOCTBYIOT BBICOKOH TPAaHCHOPTHUPYIOMICH CIIOCOOHOCTH TOTO-
koB. [Io Mepe pocTa pa3MepOB peK B CPEIHEM MPOUCXOIUT PACIIUPEHHUE UX
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JHHIIA U PE3KO COKPAIIAETCS BEPOSTHOCTH MOCTYIUIEHHS HAHOCOB HEMO-
CPEZICTBEHHO CO CKJIOHOB B pycia peK. OCHOBHOH IIOTOK HAHOCOB B UX PYyC-
Jla TIOCTYMAeT M3 NMPUTOKOB — BOJOTOKOB MEPBBIX MOPSIKOB. B mepuon ux
(dbopMupOBaHUs 3HAYHUTENBHBIE OOBEMBI PBHIXJIOOOJIOMOYHOIO MaTepHaa
MEPEOTKIAABIBAIOTCA HAa PA3IUYHBIX YYacCTKaX pycCel PEK YETBEPTOro U
OoJIBIINX TOPAAKOB. B nanpHelIeM NMpPOMCXOAWUT pa3sMbIB MEPEOTIOKUB-
mierocst MaTepuana. Benencrsue 3Toro BKiag SKCTpeMatbHBIX COOBITHH BCE
K€ HaXOJIUT CBOE OTpaKCHHE B TPEHIaX CTOKAa HAHOCOB, TaK KaK pa3MbIB
JAHHBIX YYaCTKOB HM30BITOYHON aKKyMYJISILIUM CIOCOOCTBYET IMOBBIIICHHUIO
MYTHOCTH PEKH I10 €€ JJTHHE.

Jns aHanmM3a TpeHAOB CTOKa HAHOCOB Ha pekax KaBka3za OblM co-
Opansl 1 00paboTaHBl MHOTOJIETHHE DPSIBI JAHHBIX HaOmOAeHW Ha 244
THJPOJIOTNYECKUX ITOCTaX ¢ M3MEPEHHBIMU PAcXOAaMH BOJBI U MyTHOCTBIO
CO CpPEIHMM MEJMAaHHBIM MEPHOAOM HabOrogeHuit 18 yer. MecTormosnoxe-
HUEC TUAPOJIOT'MYECKUX IMMOCTOB OMPCALCIIAIOCH 1O TOHOFpa(bI/I‘-IECKI/IM KapTam
U CIlyTHHUKOBBIM CHUMKaM. ['paHMIBI BOJOCOOPOB OIpEAENEHbl 10 IJIO-
6anpHON 1MppoBol Moxenu penseda ALOS World 3D (AW3D30) Snos-
CKOT'O areHTCTBa a’dpPOKOCMHMYECKMX HCCIIeJIOBaHMH C IMPOCTPAHCTBEHHBIM
paspemenreM 25 M. ['miaposorudeckass KOppeKUIUst M OTPUCOBKA TI'PaHUI]
Bopocbopa npomsseneHa B ArcMap 10.8. [l Banumanuu naHHBIX HaOIrO-
JICHUI Ha THAPOJOTUYECKUX MOCTaX HMCIOJB30BAINCh paHee OIyOInKOBaH-
HBIE TaHHBIE O 3amjieHWH BojoxpaHmwnuil Ha p. Kybanu [KypbOaroa, 2014;
Jlaryra, Iloropenos, 2018,2019; IToropenos u ap.,2022] u p. Cynaxe [Iler-
poB, Cannos, 2019]. [Ing Bu3yanu3annu u JydIIero MOHUMAaHUS MPOCTPaH-
CTBEHHBIX 3aKOHOMEPHOCTEH CTOKa B3BEIIEHHBIX HaHOCOB KaBka3 cpenHe-
MHOT'OJICTHHI MOJyJIb CTOKA B3BEIICHHBIX HAHOCOB SSY OBUI POMHTEPIIO-
JIMPOBaH B IpaHMIaX perroHa. bl UCronbp30BaH MeTo] k-Oivkaimx co-
cellell ¢ MPEIUKTOPOM BBICOTHI penbeda MECTHOCTH, peali30BAHHBIA Ha
sI3bIKE TIporpaMMmupoBannss R mpu momommm Ombimorexkn kknn [Schliep,
Hechenbichler, 2016].

CpenHEMHOTOJIETHUM MOIYJb CTOKA B3BEIIEHHBIX HAaHOCOB SSY,
paBeH 446 TKM 2TOx | (crang. otk = 618), MmeguanHBI SSY,.0 — 200
T-KM >-TOJ[ . JlAHHbIE BETMUMHBI NPAKTHIECKH HICHTHYHBI MOTYIISAM CTOKA
HaHOCOB, nmocunTanHbix (Vanmaercke et al., 2011) anst Anbn: cpegHeMHO-
TOJIETHUI MOAyNb cToka 451 T'KM >ron | (ctarn. otk = 876, SSY,.0=
198). B uenom cpennue 3Hadenus SSY,, Boie B ceBepHOM YacTu bosbioro
Kaskasa (504 T-kM >Tof '), 4eM B 10%HO# wactu (396 T-kM >rox '). Pas-
HULa sABJIACTCA CTaTUCTUYCCKHU 3HAYMMOM M HE CBs3aHA C nepenajiaMu BbI-
cotr. Kpome Toro, 3nauenus SSY,, ouenp Huskue (<50 T-KM 2-Tox ') Ha
Oosbieit wactn Manoro KaBkasza B mpeznenax TeppuTopuil ApMEHHMH H
Asep0OaiimkaHa, 0COOCHHO B TOPHOW CTEIHOW 30He. Hanbopiue 3HaueHus
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SSY., (>1 000 T'KM >'TOJ ') HabII0AI0TCS B CTEIHOI 30He Jlarecrana (Bo-
crounblii KaBkas), re oueHb BBHICOKAa aHTPOIIOTEHHAs Harpy3ka Ha BOJO-
cOopbl, 00yCJIOBIIEHHAsI TIEPEBBINACOM CKOTa, YTO CIIOCOOCTBYET PE3KOMY
YBCJIIMYCHUIO TEMIIOB BOHHOﬁ OpO3Ur U JPYIruX SK30I'CHHBIX IIPOIICCCOB.
[Ipu 3TOM aKTHMBHOMY TOCTYIUIEHHIO DPBIXJIOOOJIOMOYHOIO MaTepuana co
CKJIOHOB B JIHUIIA JIOJIMH CHOCOOCTBYIOT XapakTep pacwieHEeHus penbeda u
BBICOKas ceicMUYHOCTh TeppuTopun [Golosov, Tsyplenkov, 2021].

OCHOBHBIMU (DAKTOpaMU, OTNPEICISIONUMHA TPEHIB W3MCHCHHS
CTOKa B3BCIICHHBIX HAHOCOB, SIBJSIFOTCS METEOPOJIOTHUYCCKUE YCIOBHSA, a
MMEHHO — KOJIMYECTBO BHINMAAONINX OCAIKOB M TEMIICPaTyPHBIN PEKUM, a
TaK)Ke CKOPOCTH OTCTYIIaHHUS JICTHUKOB U U3MEHECHHUS B 3eMJICTIONIE30BaHHH.
[Ipu 3TOM CKOPOCTH OTCTYMAHHS JISAHUKOB CaMbIM TECHBIM 00pa30oM CBsi3a-
HBl C U3MEHEHMSAMH TeMIepaTypsl Bo3ayxa. [pyrue ¢axTopsl, a UMEHHO
pa3iinuHbIe NapameTpsl pesibeda, CeHCMUYHOCTh TEPPUTOPHH, €€ JIMTOJIO-
TMYECKOE CTPOEHHE B 3HAYMUTENLHOW Mepe OIpeiessioT (OopMHUPOBaHHUE
CTOKa HAHOCOB PEK M €ro MPOCTPAHCTBEHHYIO BapHaOEIbHOCTh, HO HE CKa-
3BIBAIOTCS HA TPEH/IaX W3MEHEHUH CTOKa HAHOCOB B MCCIJIEAyEMOM MacIiTa-
0e BpeMeHH, Tak Kak 0oJjiee KOHCEPBaTHBHBI.

[ ro’xHOTO cKiIoHa 3ananHoro KaBkasa TpeHIbl cTOKa HAHOCOB B
OCHOBHOM OTIPEIEIISTIOTCS. aHTPOIIOTEHHBIM BO3JICHCTBHEM, CKA3bIBAIOIIEM-
Cs Ha COOTHOIICHWHW IUIOIMIAZCH C Pa3lUYHBIM 3eMilenonb3oBaHueM. [Ipu
3TOM CJI0H 0CaaKoB OCTaércs cTaOMIBHBIM 3a mociennre 100 mer, XoTsa u
MOJIBEP>KEH OOJIBIIINM MEXTOJIOBBIM (IIyKTyarusaM. PocT momu cenuteOHBIX
3eMelb BO MHOTHX PEUYHBIX OacceifHax CIIOCOOCTBYIOT MOJIOKUTEIEHOMY
TpeHIy CToKa HaHocoB. Peku manHo# wactu bomemoro Kaskaza yxke He
UMEIOT JISJHUKOBOTO MHUTAHMS U TI03TOMY 3TOT (PakTOp Takke He CKa3bIBa-
eTCsl Ha TPEeHJIe U3MEHEHHSI CTOKa HAHOCOB.

TasiHUe TeTHUKOB M aKTHBH3AIMS JCHYJAIIMOHHBIX MPOLIECCOB BHOCUT
OIIpeZIeTIEHHBIN BKJIQJ B CTOK HAHOCOB PEK CEBEPHOTO MeTracKJIoHa 3amaj-
Horo KaBkaza. Ho oCHOBHBIM (pakTOpOM SIBIISIETCSI COKpAILlEHNE IUIOMIA/ICH
oOpabaTrIBaeMBIX 3eMelb B 3Toi actu bosnpmoro Kaskasa. [{ns ceBeproro
ckioHa 3amagHoro Kapkasza JoBymIkod HaHOCOB siBisieTcst KpacHomapckoe
BOJOXpaHWINIE, co3nanHoe Ha p. Kybanu B 1973 r. B Bomoxpanwmmie
MOCTYNaeT CTOK HAHOCOB PEK, APEHHUPYIOUNX OOJBIIYI0 YacTh PETHOHA.
CpenHerooBoif CTOK B3BeIIEHHBIX HaHOCOB p. Kybanu B mepmoz 1940-
1960 TT. B CTBOpPE HBIHEITHEr0 BOXOXPAHHMIIHIIA COCTABISIT 8 MITH. M IO |
[bepxoBuu, 2012]. Temmnsl 3ameHUsT BOAOXPAHUIIHINIA B TIEPHOA C CEpeau-
Hbl 1980-X TroJIOB CTaJM COKpAIlaThCs, YTO YKas3blBa€T HA COKpAIlEHUE
CYMMAapHOTO CTOKa HaHOCOB B Oacceiine p. KyOanu, npeHupyromero 60b-
LIyI0 YacTh CEBEPHOro CkJIoHa 3amaaHoro Kaskasza. B menom st pex Gac-
ceiiHa BBISIBJICH OTYETIMBBIA TpEHJ CHUKEHMSI CTOKa HAaHOCOB. [0/10BOit

209



CJIOW OCaJKOB IMPAaKTHUECKH HE H3MEHWICS 3a IOCIEAHUE MECATHICTHSL.
CHmkxeHre 00bEMa MOCTYNAIOIUX HAHOCOB CBSI3aHO C HEKOTOPBIM COKpa-
HICHUEM JICAHUKOBOTO CTOKAa M CYHICCTBCHHBIM COKpAIICHUEM ILJIOLIaIn
MaxXOTHBIX 3eMeJIb B ropax, 0oco0eHHO B Ajpiree [Buchner et al., 2020].

Jns Bocrounoro KaBka3za Haubosiee HarusiiHO TPEHJI CTOKa HAHOCOB
BBISIBJISIETCSI HA OCHOBE JIaHHBIX HAOJIIO/CHUH 3a 3aMJICHUEM KacKaja BOJO-
xpanmwnig Ha p. Cynak U ero NpuTokax. B 11eoM MOXHO TOBOPUTH O TOM,
YTO MaKcHMalbHbIe MOJYJH CTOKa HaHOCOB BBISBIICHBI JUIs BojocOopa p.
Anpgniickoro Koticy, koTopas sBIsieTcs JIeBOOCPEKHBIM MpUTOKOM p. Cyna-
Ka, BrajaroomeM B Ynpkeiickoe Bogoxpanwmuie. s raHHOro Bogocbopa
XapakTepeH OTYETIMBBIM TPEHJ pOCTa CTOKA HAHOCOB, KOTOPBIH, cCKopee
BCET0, CBSI3aH C YCWJICHHEM 3pO3UH Ha CKJIOHAX 3a CUYET pOCTa MOTOJIOBHA
BBINACAEMOT0 Ha MacTOMIIAX CKOTA, a TAK)KE YBEIUICHHUEM ITOBTOPSIEMOCTH
9KCTpeManbHbIX JuBHeH [Toponos u ap., 2018]. Ha ocranbHoii wactu Gac-
ceitna p. Cynaka CTOK HAHOCOB OCTaTcsl CTAOMIIBHO BBICOKHMM, HO OTUYETIIH-
BOT'O TPEHA POCTa HE BBISBIICHO.

B 0Gacceiine p. Tepeka, KOTOPBIA APEHUPYET CEBEPHBIH METacKJIOH
HenrpanpHoro KaBkasa, HET KpyNHBIX BOAOXPaHMIHII, 00BEMBI HaKOILIE-
HUSI HAHOCOB B KOTOPBIX 32 Pa3HbIe HHTEPBAJIbI BPEMEHN MOTJIH ObI UCIIOJIb-
30BaThCs JUIA OLIEHKH TPEHAa CyMMapHOTO CTOKa HAaHOCOB C BojocOopa.
JleTanpHBI aHaTN3 TPEHIOB M3MEHEHUI CTOKa HAHOCOB B PEUHBIX Oacceii-
Hax Pa3JIMYHBIX BBICOTHBIX 30H JIAHHOTO OacceliHa MO3BOJIMII BBISIBUTH JUISA
OOJNBIIMHCTBA PEK CMEHY IOJIOKUTENFHOTO TPeHaa, Hadasmerocs ¢ 1950-x
TOJOB, HA OTPHULATENBHBIA C TOYKOW mepenoma B mepuofn 1988-1994 rr.
[Tsyplenkov et al., 2021]. [Ipxt 3TOM CHHXPOHHOCTh U3MEHEHHUIl YKa3bIBaeT
Ha JJOMHUHUPOBaHKE BINSHUS N3MEHEHUI PUPOAHBIX (hakTopoB Ha SSY npu
NOAYMHEHHON POJIM aHTPOIIOTEHHBIX, BIMSHUE KOTOPBIX B OOblIeH cTere-
HM CKa3aJIOCh Ha CTOKE HaHOCOB HEKOTOPHIX PEK IPENrOpHO-HU3KOTOPHOTO
nosica. IlonoxurensHbIH TpeHA, BbIABIEHHBIN A1t 1950-1980-x mpomuutoro
BEKa, CBS3aH C aKTHBHBIM TasHUEM JIEIHHKOB, KOTOPOE CTHMYJIHPOBAIIO
pa3BUTHE AEHYIAMOHHBIX IIPOIECCOB B INPHJIETHUKOBOH 30HE. OTpHia-
TENBHBIA TPEH/I, YCTAHOBIICHHBIHN Ut nocneqaux 30-35 mer, B menom o0b-
SICHSIETCS OOIIIEM yMEHBIIIEHHEM BOJHOCTH PEK JaHHOTO PErHOHA, 00yCIIOB-
JICHHBIM COKpAIllEHUEM JIGAHUKOBOTO MHUTaHMS M3-32 PE3KOT0 CHUKEHHS
IUIOIIAAN JeAHUKOB. Kakux-nmubo TpeHZOB M3MEHEHHH CyMMAapHOTO CIIOS
0CaJIKOB 3a 3TOT Iepuoj He BbIsgBIsieTcs. Heo6XoquMo mog4epKHyTh, 4TO
CEeTh METEOPOJIOTUUECKUX CTAaHIIMH B BHICOKOTOPHOM W CPEJIHETOPHOM TOS-
cax bonpmoro KaBka3za nocrato4uHo pazpexxeHHas.
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P.C. Yanos
Mockosckuii 2ocyoapcmeennulii yHugepcumem umenu M.B. Jlomonocosa

MMPOJOJIBHAS (ITO TEYEHHIO PEK)
CMEHA MOP®OJUHAMHUYECKHUX TUITOB PYCJIA
HA BOJIBIIIAX U KPYITHEWIIUX PEKAX U EE IPUYAHBI

M.A. Benukanos [1958] yka3biBai, 0JIBO/ISI UTOTH <«JUTUTEJIbHBIN, CBO-
eil oTyBeKoBOW pabOoTHI HAJ M3ITYYUHAMH PEYHOTO pyciay (c. 9), 9To «uem
OOJITBIIIE peKa IT0 CBOUM pa3MepaM, TeM OOJIbIIe BEPOSITHOCTh BOSHUKHOBEHHS
B HEH pa3BETBIICHUSA CTPYH M 00pa3oBaHWE HE ONHOHW, a ABYX (a WHOTOA U
Tpex) OUHAMHYECKHX ocei» (C. 27)», «IIpH BO3PACTAHMH IIMPHUHBI ITOTOK
UMeeT Bce OoJbIMe W OOJNBbIIE BO3MOYKHOCTH JIJISI CBOETO TUHAMUYIECKOTO
pa3aBoeHus ... B pexax-ruraHrax ... Mbl Yalle BCTpPEYacM Pa3OHTHINA, YeM
COCPEIOTOUCHHBIN TOTOK, KOTOPBIN B OOIIIEM CyMMapHO, HMEET HaIlpaBJIcH-
HOCTB, OJM3KYI0 K HPSMOJIMHEWHOM» (C. 29), « ... KaK IpaBUiIo, Pe4HOi 1o-
TOK, TI0 CBOMM MAJIbIM pa3MepaM He MMEIOIINI TCHACHIIMH Pa3BUTUS HA Py-
KaBa, BCETJa MPUHIMACT B TUIAHE MEAHAPHUYCCKYIO POPMY ...», «4eM OOJIbIIe
BOJIOHOCHOCTP (2 3HAYHUT W IIMPHHA) PEKU, TEM Pa3BHTHE B HEW MEaHIPOB
unet cmabdee» (c. 31), XOTS mpu STOM HOOABIEHO UTO «3TO TPABHIO UMEET
(penkue) UCKITFOYEHUsI, HApuMep, Ha peke MUCCHCHITH MeaHIPUIHBIMA Ha
HEKOTOPBIX y4acTKaX JOBOJBHO SICHO BHIPKEHA». JTH CTABIIHE aKCHMATH-
YECKHE MPENICTABICHUS TIOATBEP)KIAIOTCS 3HAUSHUSIMUA KPUTEPHSI KBA3UOTHO-

b
ponsoctu notoka M.®. Kapaera [1975] © = TPﬁ (3meck b, v h — mmpuHa

u rayouHa pycna, A =% — KO3 QUIMEHT THAPABINYECKUX CONPOTHBIIE-
nuid, C — koa¢p¢unpent Illesun), cornacHo koropomy npu ® > 9.5 motok
paznensercss Ha HecKonbko BeTBer TeueHnss. K.M. Bepkosnd [2004] mokaza,
yro ® HaxoAATcs B OOpaTHOH 3aBHCHMOCTH OT YCTOWYMBOCTH PYCIIa; YeM
6omprre yncno Jloxtura JI mmm koaddumment crabumsHOCTH pycna H.U.
MakkaBeeBa K, TeM MEHbIIIC BeJTMYUHA © .

[Nocnennee npumMevyanue o4eHb MokasaresibHo. Ecin ydects MHOTOMaK-
TOPHOCTBH PYCJIOBBIX IIPOILIECCOB, TO NMPUYMHBI MEaH/IPUPOBAHMUS, Pa3BETBIIC-
HUS WM Pa3BUTHS NMPSIMOJIMHEHHBIX, HEPa3BETBICHHBIX PYCEN M, COOTBETCT-
BEHHO, X CMEHa IO JUIMHE PEK OKa3bIBAIOTCS BEChMa CIIOXKHBIMH, U oOliee

© Yanos P.C., 2023

Bemonueno no mmanam HHWP (I'3) xadeapbl THIPONOTMH CYMH H HaydHO-
HCCIIEIOBATENIbCKON J1ab0OpaTOpUM 3pO3UH MOYB M PYCIOBBIX mHporeccoB MI'Y nmenun M.B.
JlomonocoBa npu ¢puHaHcoBoii noanepxkke PH® (mpoekt 23-17-00065).
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3aKITI0YEHNE — YeM OOJIbIIIe peka, TeM OOJIbIIe BEPOSITHOCTh Pa3BETBIICHHS €€
pycia mpu Bcel ero 000CHOBAaHHOCTH, B PEabHON OOCTAHOBKE MOCTOSHHO
HapylaeTcs: OTCI0/Ia, 1 MUCCHCUIIN UMEET MEeaHIpUpYIOLIee PycIlo, MeaH -
pupyert cpentsst O0b n Ooibllas yacTh HUKHEro MpThimia u T.1., a pa3BeTs-
JICHHE BCTPEYaeTCsl MHOT/IA M Ha MAJIBIX PeKax.

O6p Hwxke cmusiHus bum u Karynu mmeer camoe Mopdosiormyecku
CIIO)KHOE TIapaJlIeIbHO-PyKaBHOE pa3BETBIEHHE CyMMapHOM MIMpUHOH 1o 3
KM (ero ananor — HrkHsIs JleHa, peka B 6 pa3 OosibIlast 110 BOJIOHOCHOCTH H B
9,5 pa3 1o cyMMapHO# IIMpHHE); BHU3 M0 TEUCHUIO Pa3BETBIICHUS YIIPOIIa-
I0TCS, @ HIDKE YCThs p. Yapplma cHavdana npeo0i1asaoT 0JHOCTOPOHHHE pa3-
BETBJICHHMS, TTEPEMEKAIONINECS ¢ M3BIINCTBIMHA (MEaHAPHUPYIONIMMH) Y4acT-
KaMHu, TJie IIpuHa pycia cokpamraercs 1o 0,5 km B mexkerb. Ot HoBocubup-
CKOT'0 THAPOY371a JI0 YCThsi p. ToMH peka o0pa3yeT CpaBHUTEIBLHO MOP(HPOIIo-
TMYECKH MPOCTBIE CONpPSKEHHbIE, OMHOYHBIE U OJJHOCTOPOHHUE Pa3BETBIIC-
HUS, a OT ycTbd ToMmu 10 ycThs p. Baxa — akTUBHO MeaHIpHpPYET, MEpPUOAHU-
YecKH 00pa3ysi MONMEHHO-PYCIIOBBIE Pa3BETBICHUS, PyKaBa KOTOPBIX oOpa-
3yloT 10 3-5 wm3nyunH kaxnelii. Ha mmporHOM ywactke cpemneir OOu
(o cimsiamst ¢ MpThImom) peka pasziensercsl Ha JiBa paBHOLICHHBIE pyKaBa —
npaBbiii coocTBeHHO O0b (70% pacxozaa Bojibl U JIeBbIi — poToku FOranckas
OO0b, boin. Canmanckyro u Heynesa (pazaBoeHHoe pyciio), 00a pykaBa KOTO-
POro MeaHAPHPYIOT, HO M3Iy4nHbI coOcTBeHHO OOM (TIpaBblif, 6osiee MHOTO-
BOJIHBII pYKaB) OCJIO)KHEH Pa3BETBICHHUSMH BTOPOT'O IOPS/IKA, BCTPEUAFOTCS
TIPOPBAaHHBIC M3JIYyYHHBI, YEPEAYIONIHECS C CONPSDKCHHBIMA M OJMHOYHBIM
pasBerBieHIAMH. OT crnusgHuA ¢ VIPTHIIIOM peka MPOTEKaeT BIOJb MPaBOTO
kopeHHOTO Oepera (bemoropckuii MaTepuK) Ha TPOTDKEHUU 325 KM, 00pasys
eIUHBIH MOP(OIOTHUECKN OTHOPOAHBIN y4acTOK — OJMHOYHBIC Pa3BETBIIC-
HUS, Yepefylouecs: ¢ MPSMOIMHEWHBIMU OTpEe3KaMH IPH IIMPHHE pycla
(6e3 octpoBoB) He Oozee 2 kM. Hmxe c. Ileperpé€bHoro mmprHa IHUIIA 10-
nuHbl yBenuuuBaercs 10 40-60 kM, U BIUIOTh 0 yCTheBO# obnactu (T Case-
Xap[) pycio pa3IBOSHHOE, C KOJIMYECTBOM OCHOBHBIX PYKaBOB, MEXKIY KOTO-
PBIMHU PaCIIPE/ICISIeTCSl CTOK MAKCUMYM S (HE CUMTAasi MHOTOYMCIICHHBIX TIOM-
MEHHBIX IIPOTOK) ITpUYeM JieBble pykaBa — Maiast O0b, Tororckas O0b, Ma-
nast T'opHast OOb B OCHOBHOM MeaH/IPHUPYIOT, TOI/Ia KaK MpaBble — ['opHas u
Bonburas OOb penMyIIECTBEHHO Pa3BETBIICHHBIE, UMESI OTHOCHTEIILHO TIPO-
cThle (pOpMBI pa3BETBICHUH. JTO CMEHa THIA pyclla IPOUCXOIUT Ha (hoHE
10-KkpaTHOTO yBENUYEHHUs BOJOHOCHOCTH PeKU — (O, Bo3pacTaer oT 1150 M/c
Ha T.1. DommHckoe (Hwxke chnusaua bum u Karynwm) go 12800 M/c Ha
r.m. Canexapy.

Pycno pexu Upteina B npenenax Poccuu cHauana MeaHApUPYET, HO
3aTeM IOYTH 10 YCThs p. Tapbl XapaKTepu3yeTcsi ONMHOUYHBIMH M OJHOCTO-
POHHHMMH Pa3BETBICHUSAMH, IOCiE 4ero 10 cnusiHusi ¢ OO0bI0 MHTEHCHBHO
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MeaHIpHUpyeT, 00pasyst: OOJBIINE N3Ty4YNHBI, BEPIIHHBI KOTOPBIX KacaloTCs
IIPOTHBOIIONOKHBIX OOPTOB IONMHBI, @ MEXIY KPBUIbSIMU — HPSMOJIMHEH-
HBIE «BCTaBKW»; KPYThIE MeTiIeo0pa3Hble U3yYHHbI, TaKUE MepeceKarolye
BCE [IHUIIE JOJHMHBI, «HOPMAaJbHBIC» CETMEHTHBIE M OYEHb KpPYTbIC
(r < 2,5b,) n3my4uHsl, MIUPHHA MOsICA MEAHIPHPOBAHUH KOTOPBIX COCTaB-
nsiet 1/2-1/3 mmpuHBI THUINA TOJHMHBL, CTpena nporuda B 2-2,5 pa3za MeHb-
mie, 4eM y OOoJbIIMX M3Iy4HH. [Ipu 5TOM cpesHerojoBoi pacxox peKku Bo3-
pactaer ot 851 m’/c y r. Omcka 10 2830 M’/c B ycTbe.

[HupoxonoiiMenHoe pycio JIeHs! B CpeiHEM M HIKHEM TEYEHHH HC-
KIIIOUYUTENBHO MHOTOPYKAaBHOE, 00pasys IPEHMYIIECTBEHHO CIIOXKHBIC
(mo 28 kM mIMpPWHON) MapaluIeIbHO-pyKaBHBIC pa3BeTBIeHUsA. Ha octain-
HOM HPOTSHKEHUHN PYCIIO BPE3aHHOE, YaCTO TaKXKe Pa3BETBIECHHOE, a B Cpell-
HEM TEUCHHH, Mepel MEePEX0A0M K HIMPOKOIIOWMEHHOMY, 00pa3yeT mpoTs-
skeHHble (0osee 100 kM) mapaiienbHO-pyKaBHBIC Pa3BETBICHHS, 00pa3o-
BaHHbIC BBITAHYThIMH (L,/B, — no 7-10) octpoBamu. [IpenmyiiecTBeHHO
Pa3BETBICHHBIM SIBJISETCS Bpe3aHHOoe pycno EHuces; mmumpokonoiiMeHHoOe
pas3BeTBiIeHHOEe uMeeTcsi Tosbko Mexay CasHo-llymenckum n Kpacuosp-
CKUM THIIpOy3JaMu U Hmke T. KpacHosipcka. MHOTO pa3BeTBIICHHH BO Bpe-
3aHHOM pyciie p. Aiiana, HkHero Butuma.

[TpuBeneHHBIE TPUMEPHI OTPAXKAIOT OOJNIBIINE pasHOOOpazue MPUYNH
(dbopMupoBaHUS TOTO WM WHOTO THma pycma. Ha Bepxueir OO cioxHas
Pa3BEeTBIEHHOCTh CBs3aHA C PE3KUM yYMEHBIICHHEM YKJIOHOB, H3MEHEHHEM
(hOpMBI TPaHCTIOPTA U KPYTTHOCTH HAHOCOB M MaJIOH YCTOMYMBOCTBIO PyCIIa;
CMEHa THMa pycna (HWXKe 10 TEYEHHI0) — C MOJOXEHHEM PEKH BIONb KO-
peHHOTO Oepera W yBENWYEHHEM YCTOMYMBOCTH pyciia. MeaHIpHpoBaHHUE
PEKH ToCIe CIUSHUS ¢ P. TOMBIO — CIEICTBHE MHOTOKPATHOTO PaCIIUPEHUS
JHHIIA JOJHUHBI U, KaK CIEJCTBHE, CHIDKEHHS BEJIMYMHBI YIETBFHOTO PyCcio-
BOTO pacxojia BOJABI B MOJIOBOMBE, Korma a0 40-60% croka paccpeaoTouu-
BaeTCs 10 MIKUPOKOIl moiiMe U MoiiMeHHOM IpoTokaMu. JlanbHeliiee yBenu-
YEeHUE Pa3MepOB PEKH NMPUBOIUT K (POPMHUPOBAHUIO Pa3IBOCHHOIO pycia Ha
HIMPOTHOM YYacCTKEe CPEIHEro M HIDKHETro TE€UEHUs, U JHIIb PAcIooKEHHE
PEKH y IpaBOTro KOPEeHHOTO Oepera Hipke YCTbhs p. VpThima 00ycioBIMBaeT
(hopMHpoBaHUE NMPSIMOJMHEHHOTO PYCIa C OAMHOYHBIMHU Pa3BETBICHUSIMH B
MECTHBIX €TO PACIIUPCHHUSAX.

Ha p. Jlere pa3gBoeHHOE pycIIO OTCYTCTBYET, UTO CBSA3aHO C OOJIBIION
IMPUHON Pycia 1 MUHUMAJIBHONW OTHOCHTEJIFHO MIMPUHON THUINA JOIHHBI,
aums B 2-3 pasa MpeBbIMIAONICH MHUPUHY pycia (Ha cCpeaHed W HIDKHEH
O6u B,/b,=10-20). I1pu 3ToM MOpdooruyecKas CI0KHOCTb Pa3BETBICHUN
Ha JleHe mpu OJHOM M TOM K€ THIE pycia (HapajieIbHO-pyKaBHOE) BHU3
10 TEYEHHIO CYILECTBEHHO BO3pPAcTaeT, COUYETasiCh CO CHIKEHHEM yCTONUU-
BOCTH pycla.
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Bo BpezanHoM pycne, (GopMupyIOIIEMCsl B IUIACTUYHBIX MM MOJY-
cKanpHBIX rpyHTax (pexu ceBepa ETP — Cesepras [suna, Mesens, [ledopa)
Pa3BETBICHHOCTh TaKas K€, KaK M B IIUPOKOIIONMEHHBIX pyCllaX, OTIMYasCh
OT HUX JIMIIb pa3MepaMH OCTPOBOB (M3-3a OojblIeH yaeabHOM BeluuuHb! O B
pycie). B ckalbHBIX TpyHTax Bpe3aHHbBIE pyciia pa3BETBISIETCS B MECTHBIX
€ro pacIIMpeHHsX, CBI3aHHBIX C Pa3lOMaMy, 30HaMH IOBBIIIEHHON TpEIIn-
HOBarocTH U T.A. IlapannensHo-pykaBHOE Bpe3aHHOE pyciio cpenHei JIeHs
copMHpOBaOCh TaM, IJe peKa MpoTeKaeT o rpanuie JleHo-AngaHckoro
m1ato ¥ LlenTpanbHo-AKyTCKON HU3MEHHOCTH.

Taxum 006pa3om, H3MEHEHHE TUIIOB Pycia MO JJIMHE PEK ONpPEessieTCs
Pa3IMYHBIMH YCIIOBUSIMH UX (POPMHUPOBAHUS, OTpaxas MHOTO(aKTOPHOCTh
PYCIOBBIX IIPOIECCOB, TUCKPETHOCTh Pa3BUTHS W MOPQOIOTHUECKHUX IIPO-
SIBICHUI Ha pa3sHbIX CTPYKTYPHBIX YPOBHSX, BOJOHOCHOCTBIO PEK M OCO-
OEHHOCTAMH BOJHOI'O PEKUMa, CTOKOM HaHOCOB, HAIIPaBJICHHOCTBIO U TEM-
MaMH BePTHKAIBHBIX PYCIOBBIX nedopmanuii. [Ipu sTom oOmuii dhakrop —
BOJIOHOCHOCTb PEKH (ueM OoIblle ee pa3Mep, TeM BEpPOSTHEE pa3BETBICH-
HOCTH pycina), Oyqy4r ONpeNeNsioluM BCIEICTBUE 3aKOHOB PEYHOW TI'MI-
PaBIIMKH, HHTETPAIILHBIM BBIPAXKEHHUEM KOTOPBIX B JIaHHOM CJIy4ae sSIBJISIET-
sl KpUTepui KBasnoaHopoaHocTu notoka 1.®. Kapacesa, 3arymieBbiBaeTcs
OOJIBIINM KOJHMYECTBOM JIDYTMX YCJIOBUII M (PakTOPOB M B YHCTOM BHJIC
TIPOSIBIISIETCS] TOJIBKO B YCIOBHSAX CBOOOJHOTO Pa3BUTHS PYCIOBBIX Jedop-
Malui, P NPOYHMX PaBHBIX M OTHOCUTEIBHO C1ab0il yCTOWYNBOCTH pycia.
Takumu ycrnoBusAMH U (paKTOpaMu SIBIAIOTCS IIMPHHA MOWMEHHBIX pas3iii-
BOB, OCOOEHHO TNPH MPOXOXICHUH PYyCIOPOPMHUPYIOMINX PACXOI0B BOJIBI
TIPY 3aTOIUIEHHOM HOIMe, YTO OTpakaeTcsl Ha BEIWYMHE YAEIBHOTO pacxo-
Jla, COCPEOTOYEHHOTO B pyCiie M COOCTBEHHO OTBEYAIOLIEro 3a (popMHupo-
BaHME TOTO WJIM MHOTO TUIIA PYCJIa, HAJTWIHE WM OTCYTCTBHE BELYIINX KO-
PEHHBIX OEperos, BAOJb KOTOPBIX IIPOXOJHUT PYCNO, ¥, HAKOHEL, BEINYNHA
CTOKa HAaHOCOB W COOTHOILIECHWS B HEM B3BEIICHHOW M BIIEKOMOW COCTaB-
JISTFOILUX .
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P.C. Yaiuos, A.A. KypakoBa
Mockosckuii 2ocyoapcmeennuiil yHugepcumem umenu M.B. Jlomonocosa

CHHEHUPUKA MEAHAPUPOBAHMUSI BOJIbIIOM
PABHAUHHOM PEKHU (HA IIPUMEPE p. HPTHIIIA)’

Crienn¢uka pacrpoctpaneHus no amuae p. Upteima mopdoauHamu-
YECKUX TUIIOB Pycia 3aKJII0YaeTcsl B TOM, YTO Ha (DOHE YBEIWYEHHH BOJIHO-
CTH peku B 3,3 pa3a NpOUCXOJUT CMEHa PAa3BETBICHUS Pycia, XapaKTepHOTO
JUISL CpeTHETO TEYEHUs, T/ie peodiIagaeT orpaHuueHHbIE YCIoBHA (HOpMH-
poBaHUs WK ONHM3KUE K HUM (aJalTHPOBAaHHOE U BPE3aHHOE PYCIIO), MEaH-
JPUPYIOLIMM JUIsi BCETO HMXKHEro TeUeHHs. ITO HE COOTBETCTBYET oOlie-
TIPUHSATHIM TIpEJICTAaBICHHEM, KOTOpbIe Hambojee 4eTko Obu copmynu-
poBansl enie M.A. BenukanoBeim [1958]: «Uem OGoublie pexa 1mo cBoum
pasMepam, TeM OOJIbIIe BEPOATHOCTh BOSHUKHOBEHHS B HEH Pa3BETBICHUS
CTpyH U 00pa30BaHHE HE OIHOM, a MBYX (a4 MHOTAA M TPEX) AMHAMHYECKUX
oceii (c. 27), «MOTOK MMeET Bce OOJBINE M OOJBIIE BO3MOXHOCTH JIJISI CBO-
€ro TUHAMHUYECKOTO pa3aABOeHIS» (C. 29) U «4ueM 0oJIbIlie BOJOHOCHOCTS ...
pexu, TeM pa3BUTHE B HEell MeaHIpoB uzaeT cimadbee» (c. 31). Pycno Upteima
HE TOJIBKO CTAaHOBUTCS B HIKHEM TEUEHHU M3BHJIMCTBIM, HO XapaKTepH3y-
eTcst HanboJiee CI0KHBIMH TETIe00pa3HBIMH, MMaTbIIe00Pa3HEIMHA U BOOOIIIE
KPYTBHIMH H3JIy4YHHAMH, C HapYIICHHEM YCIOBHI OE30TPHIBHOTO OOTEKaHHE
MOTOKOM OeperoB pek Ha M3lydyuHax — r < 2,5b, (nmpaBumia Muiosuya
[MakkaBeeB, 1955]). Ilocnemuue Ha p. HpThImie, MOMyYUBIIAE MECTHOE
Ha3BaHUE «IIOBOPOTHD», Yallle BCTPEUACTCS HMKHUI YacTH HIDKHETO Teue-
HUSI peKH, ONMDKE K CIHUSHUIO ¢ p. TOOOIOM M HIKE €ro, TJIe CPEIHEr010BOH
pacxox BospactaeT B 1,6 paza. [Ipu sTom anst UpTelma, Kak U 1711 HEKOTO-
PBIX IpYTUX OOJBIINX PEK, OTCYTCTBYET 3aBUCHUMOCTH NapaMeTPOB H3ITyUYHH
(B 9aCTHOCTH, PaJNyCcOB KPUBU3HBI /) OT BEIIMUUHBI XapaKTEPHOTO pacxoza
Boab! [3aBaackuii, 2001; Yanos u ap., 2004], Tunuunas 1y1a MeaHapUpyo-
mux pek. [Ipasna, M.M. I'ennensman [1988] o6HApYXKUI, YTO AT W3TYIHH
3aKOHOMEPHO BO3pACTAaeT BHU3 IO TEUECHHUIO BBIIIE YCThs p. Tobosa (BKIIIO-
Yast Ka3aXCTaHCKYI0 4acTb) 10 2000 M, Hxe ycThsa — 10 3300 M.

Bropas ocobeHHOCTs MeaHOpupoBaHUS pycia p. WprTeima — mgocra-
TOYHO YETKOE PA3BHUTHE M3IIyYWH HA JIByX CTPYKTYpHBIX YpOBHsX [YHasnos.,
C. Yanos C., 2022]: «<HOpMaJbHbIE» U3IYYHHBI, Y KOTOPBIX MOAC MEAHAPH-

© Yanos P.C., Kypakosa A.A., 2023

" Brimonseno no mianam HUP kadenpbl TMAPOIOTHH CYIIH M HAyYHO-HCCIEIOBATETBCKOM
J1a00paTOpUM 3PO3UH MOYB M PycioBbIX npoueccoB uM. H.M. MakkaseeBa MI'Y umenn M.B.
JlomonocoBa npu GuHancoBoii noanepxkke PH® (mpoext 23-17-00065)
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poBanus B, (cymma cTpen mporuda CMeXHBIX U3JIy4rH) B 2-3 pa3a MEHbIIE
[IMPHUHBI JHHIIA JONHHBI B,, W «Oonpmme», neriacoOpasHsle U Manbiieo0-
pasHble U3IYy4uHbI ¢ B, = B,, BCIEICTBUE YETO BEPUIMHBI CMEXHBIX HM3Iy-
YHMH KacaloTcs IMPOTHUBOIOJIOXKHBIX 00pTOB HoMHBL. [letneoOpasHble u3my-
YHMHBI [IPEACTABISAET COO0H KOMOMHAINIO U3 TPEX «HOPMAJIBHBIX)» CErMEHT-
HBIX M3JIYYWH, U3 KOTOPBIX BEPXHSS U HIKHSSL COCTABIIAET €€ KPbUIbs H3ITy-
yhH (B psle CIlyyaeB OJHO U3 KPBUIbEB — NpsMoiuHeiHoe). Kputepuem
repexo/ia OT «HOPMAJBHBIX» K OOJBIINM M3Iy4YdHAaM B IIEPBOM IPHOIMKe-
HUM 111 VIpThIlia MOKHO NPUHSTH BEJIMYMHY CTpelibl nporuda A4, = 2000-
3000 m, T.€ h,= By= B,

OTcyTcTBHE 3aBHCHUMOCTH IIapaMETPOB M3IYyYHH OT Pacxojaa BOABI B
peKe, OUYEBHHO, OOBICHSAETCS! IOCTOSIHHBIM JIBYX-TIATHKPAaTHBIM U3MEHEHH-
€M HIMPUHBI THUIIA JOJUHBI, HECMOTPSI Ha TO, YTO PYCJIO ITOYTH ITOBCEME-
CTHO IIMPOKONONMeHHOe (B, > 3-4b,). BeaeacTsue 5T0ro B MHOTOBOJIHYIO
a3y pexuMa M3-3a pasziMBa PEKW BEIMYMHA YJICIBHOTO Pacxoia BOMBI,
MIPOXOJISIIIETO MO Pyciy (PyciIoBOH pacxof), CHWKAETCS U M3MEHSETCS 110
JUIMHE PEKH B MIMPOKHX mpenenax. K 3ToMy no0aBisieTcsi BOSHUKHOBEHHUE
TIEPUOAMIECKOTO TTOANOPHBIX YCIOBHH M3-3a KPYTHIX MOJIXO/IOB PEKH K KO-
PEHHBIM OeperaM W PacIoJIOKEHUS! BEPIIMHBI M HWKHETO Kpbljla M3JIy4YHuH
ero Brosie HuX. Haubonee kpyThle M3MyYHHBI ((IIOBOPOTHI») — BBIHYK/ICH-
HBIE, U BO BpeMs IOJOBOIbS OJlarojapsi «HaBaly» IOTOKa Ha KOPEHHOM
Oeper (COOMHOMY TEUSHHIO BO3JIE HET0) MOTOK B BEPXHUX KPBUIbSIX TaKUX
W3JTyYHH UCIIBITHIBAET OCOOEHHO CHIIBHBINA MOIIOp, M 31eCh (OPMHUPYIOTCS
OJMHOYHBIE PA3BETBIICHHUS.

dopmupoBaHKUe pa3BETBICHHI B BEPXHHUX KPBUIbSX M3IY4HH, Ha Ipsi-
MOJIMHEHHBIX «BCTAaBKaxX» MEXJY CMEXHBIMU OOJIBIINMH W3TyYUHAMH U B
MIPUBEPIINHHBIX YacTAX KPYTHIX M3JIyYHH — €Il OjiHa crieruduieckas oco-
OEHHOCTH MeaHIpUpPYIOIUX pycia MpTeima, XoTs NpuuMHAa 00pa3oBaHMs
OCTPOBOB Pa3Hasi: MOATOP MOTOKA B BEPXHEM KPBUIE M3IIY4HH, TIOTIEPEUHOE
TepecedeHie HalpaBIeHUH TOMMEHHOTO M PYCIOBOTO IIOTOKOB MEXIY
CMEXHBIMU «OOJBIINMI» HM3IyYMHAMH W HapyIICHWE YCIOBUH 0€30TphIB-
HOro obrexanus OeperoB. Bo Bcex cimydasx oOpa3ylOTCsi MECTHBIE pacIlu-
pEHUsI pyciia) B KOTOPBIX BOSHHUKAET OCEPENKU U OCTpoBa. B mobom ciyuae
HaJM4Ue OCTPOBAa Ha peKe 00yCIOBIMBAET PacCpeOTOUCHUE CTOKAa U BHO-
CHT OIpe/IelIEHHOE KOPPEKTHBHI B iehopMaIiu pycia.

[epedopMupoBaHuss MeaHIPUPYIOLIETO pycia HUKHero Mpreima 3a-
KIIIOYAIOTCSl B NPEMMYIIECTBEHHO IMTPOIOJIBLHOM CMEIIEHUH «HOPMAJIbHBIX)
1 «OOJBLIMX» U3ITyYHH, B IPOLIECCE KOTOPOI'O Pa3MbIBBI BOTHYTHIX Oeperos
B HIDKHUX HMX KPBUIBSX CONPOBOXKAAIOTCS (OPMUPOBAHHEM IOOOYHEH Y
TIPOTHBOIIONOXKHBIX BBIMYKJIBIX; OJHOBPEMEHHO IMPOMCXOIUT TOMNEpPEYHOE
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CMEIICHHE BCJIEJCTBUE Pa3MbIBOB OEperoB B MPUBEPIINHHOW YacTH W3IY-
YHH, YaCTUYHO 3aXBaThIBAIOLICH BepxHee KpbUlo. B pesynbTare co Bpeme-
HEM M3JIyYUHbl UCKPUBJISIOTCS U YMEHBIIAIOTCS UX 7' U L, pacTeT CTeneHb
pasBuroctH //L. Ha nznyuunax, y Kotopsix /L > 1,4 B IpUBEPIIMHHBIX Yac-
TSAX Hepenko (popMHUPYIOTCS OCTPOBA, OTAEIEHHBIC OT IIMOPHI U3ITYyYHHBI
MIPOTOKAaMH, CIPSIMILIFOIIMMHU W3JTyYMHBI. VX BOTHOCTH MHOTZA JOCTUTAET
10-15%. T'eHe3uc pa3BeTBICHHI NBOSKHI: 3TO WM OTWIEHEHUE NpPUBEP-
LIMHHOHM YacTH LINOPBI U3TYYHHBI BCJIEACTBHE Pa3BUTHUS YE€pe3 HUX CIIPSIM-
JISIOIIEr0 pyKaBa, WK NpHU » < 2,5b,, ClIeICTBUE CMEIEHHUS CTPEKHSA TOTOKA
K BBIIYKJIOMY Oepery, ero pa3mbiBa, 00pa30BaHUsI MECTHOTO PaCUIMPEHUSI
pycia u ocepesika B HEM, CO BPEMEHEM IPEBPAIIAIOIIErocs B dJIeMeHTap-
HBII1 OCTPOB.

Hawubornee cepbesnbie nepe)OpMUPOBAHUS CBS3aHBI CO CIIPSIMIICHUSIMHU
nereo0pa3HbIX M3JIYYUH B OCHOBHOM OJarofaps BCTPEYHOMY pa3MBIBY
OeperoB Ha UX KPBUIbSIX, NMPEACTABICHHBIX «HOPMAIBHBIM» CETMEHTHBIMH
u3nyuynHamMu. Ho ecTb mpuMepbl MPEeBEHTHBHOTO MCKYCCTBEHHOTO CHPSM-
JICHUH Pa3pabOTKOM KaHaja yepes Mmerky usnyunH. Hmwke yctbs p. Toboa,
rzie pyciaohopMUpPYIONIMH Pacxo/ IPOXOAUT IPH 3aTOIUICHHOH Molime, yac-
TO BCTpPEYAIOIIMECs MPOPBAaHHBIC U3ITYYHHBI, GOPMHUPYIOIIMECS B pe3yIbTa-
TE CHPSMIICHHS! KPYTBIX CETMEHTHBIX M3Iy4nH. OHAKO B CHPSMIISIOIIUH
pYKaB He BCer/a MPOUCXOIUT IIepepacipeielieHne CTOKa, ¥ OH B psiie CIIy-
YaeB OCTACTCSl OTHOCUTEIHHO MAJIOBOAHBIM. JTO NMPOMCXOAUT, €CIIM HOBBIH
CIPSIMILIFOLIMH pyKaB (popMHUpyeETCs 3a MIeYOM KOPEHHOTO BeayIIero oepe-
ra, HalpaBJISIOIIETO [TOTOK B CTApOe PycJio.

Eme omHO# 0cOOEHHOCTRIO MeaHIpHUpYIomero pycia VpTeima sBis-
ercss (OpMHpOBaHME BBIHYXKICHHBIX M CYHIYYHBIX H3iy4yuH. [locnennue
MpeCTaBIsieT co00i KOMOMHAIINY U3 BBIHYKIICHHOW M3JIyYHHBI HA IOAXO/IE
PEeKH K KOpEeHHOMY Oepery, NpsMOJIMHEHHOro pyciia BJOJIb HEr0 U a/IalTu-
POBaHHOM W3JIy4YHHBI, 1€ PYCJIO OTKIOHSETCS B CTOPOHY MONMMBI. OOBIYHO
BBIHYKJICHHAS! M3JIy4YHMHBI, U OJTMHOYHAS, ¥ KaK COCTaBHJI YacTh CYH/Iy4HBIX,
OTJIMYaeTCsl HAauOOJIbIICH KPYTH3HOW, ¥ B MX NPUBEPIIUHHBIX YaCTAX WIH B
BEPXHHUX KPBUIbIX (OPMHUPYIOTCSI OCIIOKHSIONIEE MX MOP(OIJIOTHIO pas-
BETBJICHHUSL.
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A.H. ‘{epBaﬂb', 10.C. I[ammonnqz
! Benopyccruii 2ocydapcmeennviii ynusepcumen,
ZI/IHcmumym menuopayuu HAH Benapycu

OIIEHKA IMTOCTMEJIMOPATUBHOM BETPOBOM DPO3UMN
MOYB ATPOJAHAIIA®TOB BEJIOPYCCKOTI'O IOJIECHS
IO MATEPUAJIAM JTUCTAHIIMOHHOI'O 30HINPOBAHUSA

IMTonecckmii pernon bemapycn oTanMyaeTcsi IIMPOKOMACIITAOHBIM THA-
POMENHOPATHBHBIM OCBOCHHUEM CEIIbCKOXO3SIMCTBEHHBIX 3eMelb. OcylieH-
HBIC 3€MJIM COCTABILSIIOT B COCTABE CEINbCKOXO3AHCTBEHHBIX NPEAIPHITHH
6osiee 50 % oOweil rmomany oOpabaThiBacMbIX yuacTkoB. HecMoTpsi Ha
W3HAYaJIbHO BBICOKYIO OJHOPOAHOCTH ITOYBEHHOTO ITOKPOBA MEIHOPATHB-
HBIX CHCTEM, JIOJTHH MEpHo] CEIbCKOXO3SIMCTBEHHOIO HCIIOIb30BaHUS 3€-
MeJlb MTPUBEJT K 3HAYUTEIHHOMY YBEINYEHHIO KOHTPACTHOCTH IIOYB IO CTe-
MIeHN THAPOMOpGH3Ma U BIaroyJep>KUBAOIIEH CIIOCOOHOCTH, Mpeaopeie-
JsIeMBIX 0COOEHHOCTBIO (POPMHUPOBAHMS BJIAroynopa B MOYBEHHOM Npodu-
JIe, MOIIHOCTBIO, OOTAaHWYECKUM COCTaBOM TOp(a U APYTHMH I€HETHYECKHU-
MU Qakropamu. 13 2,2 MITH. Ta BCEX OCYIIEHHBIX 3eMeb, JUIIb 0,7 MIH. Ta
(~ 30 %) 3aHMMAIOT METHOPATUBHBIE CHCTEMBI C ABYCTOPOHHHUM PETYIHPO-
BaHHMEM BOJHOTO PEXXKMa, YTO Ha (hoHE III00ATBHBIX U3MEHEHUH KIIMMaTa 1
TECHOW CBS3M arpoLCHO30B C METEOPOJIOTHIECKUMH YCIOBHUSMH YKa3bIBaeT
Ha BBICOKHE IKOJIOTHYECKHE PUCKH IPOSIBJICHHS! BETPOBOW pO3UH aBTOMOP(-
HBIX 1 MOIYTHIPOMOPQHBIX NT0YB B 30HE BIMSIHHS OCYIINTEIIBHOM CETH.

B noxinaze npezicTaBieHsl pe3ysbTaThl UCCIEI0BAaHUN JTUHAMUKU yBeE-
JNYUBAIOMICHCS HEOJHOPOAHOCTH TOYBEHHOTO TOKpoBa 3a 50-IeTHHH Iie-
puox onHOM M3 HamboJsiee KPYITHBIX MEIHOPaTHBHBIX cucteM llomechs —
«ITapoxonck» B IlmackoM paiione Bpectckoit oomactu. B 1979 r. nannoe
arponpennpusITie MPU3HAHO JIyYIIUM BO BCECOIO3HOM COPEBHOBAHHUHM, YTO
MIOATBEPKAACTCA CTPYKTYPOH 3€MIICTIONB30BaHMS, BOCCTAHOBIECHHOM IO
JAHHBIM JUCTAaHIIMOHHOTO 30HAMpPOBaHUs. Bech Kommeke reocrarucTuye-
cKoro aHanuza BeimonHeH B cpeae I'MC ¢ ncmonb30BaHNEM JaHHBIX a’3po-
(hOTOCHEMKH H CIIEKTPAIbHON MHOTO30HAIBHOW KOCMUYECKON CHEMKH.

B rpanumax paccmarpuBaeMoi MeTHOPAaTHBHOW CHCTEMBI AWHAMUKA
HEOJHOPOJHOCTH MTOYBEHHOI'O IOKPOBA OLICHHWBAJIAch C MO3MLUI H3MEHe-
HUSI CTPYKTYPBI 3eMJICTIONB30BaHMS W KOMOMHAIMH MOYBEHHBIX Pa3HOBUII-
HocTel. Jist AeBATH penpe3eHTaTHBHBIX MaccuBOB (Tromansio 130-650 ra), B
KOTOPBIX CTPYKTYpa UCHOIb3yEeMbIX 3eMeb 3a nepuoj 1974-2022 rr. otiu-
YaeTcs pa3sHOM CTENEHbIO MHTEHCHBHOCTH, BBINOJIHEHA IU(QepeHIrais
MTOYBEHHBIX YCJIOBHH 10 TpyNIaM yS3BHMOCTH K TPOSIBICHHIO Ae(IIALn
BCJIE/ICTBHE HEZJOCTATOYHOI'O KOJIMYECTBA BJIary 3a BET€TAllMOHHBIHN MEPHOI.

© Yeprans A.H., laBunosuu 10.C., 2023
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B kauecTtBe Mepbl (OIICHKH) BIaroo0eCredeHHOCTH MOYBBI ONPEACIICHHOTO
TCHE3HCa U TPAHYJIOMETPUYCCKOT0 COCTaBa OBLIO MPHUHATO YHCIO JTHEH 3a
TOJ] WIX 32 BETCTAIIMOHHBIN MIEPHUOJ, B TCUCHHE KOTOPHIX COJIEPKAHHE BIIa-
ru B cnoe 0-20 cM mpeBbIIaeT YPOBEHb NPEAETIbHOM MOJIEBOM BIaroeMKo-
CTH ¥ HIDKE BIKHOCTH Pa3phiBa KAMMUIIPHOW KaiMbI (3HAYUMBIE TTOYBECH-
HO-THJIPOJIOTUYECKHAE KOHCTAHTHI). [IpOIIEHTHOE COOTHOIIICHHE TPYI Ysi3-
BHMOCTH 32 KaXKAbI BPEMEHHOW MHTEPBaJ IMO3BOJIAIO BBIIOJHUTH pacdeT
COOTBETCTBYIOIIUX IUIONIAJICH, OOHAPYKUTh TPECHIBI M3MCHEHUS HEOIHO-
poaHOCTH (TIPOU3BENCHUS KOHTPACTHOCTH U PACWICHEHHOCTH) TOYBEHHOTO
MOKPOBAa M COOTHECTH MX C Pa3HON MHTCHCHBHOCTBIO 3eMJICTIONB30BaHUS.
[IpreMbl aBTOMATH3UPOBAHHOTO NCIIH(PPUPOBAHMS CHUMKOB IO MOAW(H-
[MPOBAHHBIM MHJCKCAM Bjlarosaraca B IMOYBE MO3BOJIMINA O0ECIICUYUTh CTaTH-
CTUYECKYIO 3HAYMMOCTb BBIJICTSIEMBIX TPYII YSA3BIMOCTH 32 TIEPUO MapT-Mait
1986, 1989, 1991, 1999, 2000, 2001, 2003, 2018 u 2022 rr. C BCHIOIB30BAHUEM
KapTorpadudeckoii anreOpsl B MPOrpaMMHOM KOMIDIEKCE JJISl YaCTH PETIpe3eH-
TaTUBHBIX MACCHBOB 3eMEJIb OOHAPY)KEHO YCTOHUYMBOE YBEIMYCHUE JOIM JIC-
(OIIIIMOHHOONACHBIX TIOYB B YCIIOBUSX WHTCHCHBHBIX arpOTEXHOJIOTHH W OT-
CYTCTBHSI JIBYCTOPOHHETO PETYJIMPOBAHUS BOIHOTO PEXKMa. BBIMOIHCHHBIC
WCCTICIOBAHNS TIONTBEPIIN LIEECO00Pa3HOCTh MPUMEHEHHSI COOTBETCTBYIO-
HIMX HHICKCOB Ipu 00padotke JI/133, Tak Kak MO3BOIMIM UACHTU(PUIIMPOBATH
JIOJITOBPEMEHHBIC TPEHIIHI M3MCHEHHST HEOIHOPOIHOCTH ITOYBEHHOTO TIOKPOBA
C Y4ETOM CTPYKTYPBI 3€MIICTIONB30BAHUS M OLICHUTH OITACHOCTH MPOSBIICHU
nedsiy B arpoasmmadrax.

A.B. Yepnos', A.C. 3aBaackwnii', E.K. 'y6apesa’
I N N
Mockogckuii eocydapcmeennvlil yrugepcumem umenu M.B. Jlomonocosa,
’Mocrosckuii 20podckoii nedazozuueckuii yHugepcumen

WCTOPHS PA3BBUTUSI U COBPEMEHHOE COCTOSIHUE
MOMMBI p. CYHTAUH*

JonunHa p. CyHraun pacnoyioxxeHa Ha 3abonouenHoit [Ipruxankaii-
CKOW HU3MEHHOCTH, chopMHpOBaBIIEHCs B Tpesenax Y ccypu-XaHKaicKoi
BIIQJINHBI B PE3yJIbTATEC 03€PHOTO M AJUIIOBHAIBHOTO CEIMMEHTOTCHE3a, pas-
BHBAIOIIETOCS B YCIOBHAX TPAHCTPECCHUBHOM aKKyMYJIIIUHM HPH TEKTOHU-
YEeCKOM IOTPY>KEeHWH BIAJWHBI ¥ HEOAHOKPATHBIX KOJEOaHWSIX KIMMaTa B
YeTBEPTHYHOE BpeMs. Bo BpeMs 03€pHBIX TPAHCTPECCHI MPOUCXOANIA HH-

© Yepnos A.B., 3aBanckuii A.C., I'ybapesa E.K., 2023

" BemonseHo mo mianam HUP HAY4HO-HCCIIEI0BATEIbCKON J1a00paTOpUK 3pO3UM TIOYB H
pycaoBbix nporieccoB uM. H.1. MakkaseeBa MI'Y umenn M.B. JlomoHOCOBa nipy (pHHAHCOBOM
noanepxxke PHO (npoekr 23-17-00065)
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TCHCUBHAsl aKKyMYJISIIMSL O3EPHBIX OTJIOKCHHUH, a CIIEOBaBIINE 3a HUMH
perpeccudl MPUBOAMIM K SPO3MOHHOMY PAacCWICHEHHIO OO0pa30BaBIIMXCS
paHee aKKyMYJISITUBHBIX TOJII U (POPMHPOBAHHMIO PEUHBIX NOJHH. ['mapo-
rpaduyeckas ceTb B mpenenax IIpuxaHkaiickoil HU3MEHHOCTH c(opMHpO-
BaJIaCh B COBPEMEHHOM BHIE K MO3JJHEMY rojioleHy. B koHIe cybbopeains-
HOTO TepHo/ia BOCTOYHBINA Oeper o3epa Haxoxwics B 20-25 KM BocTOYHee
CBOETO COBPEMEHHOro mnoiyiokeHus. Ha paHHMX 3Tamax CyliecTBOBaHHUS
03epa CTOK U3 HEro OCYIIECTBIISIICS, Yepe3 CUCTEMY PEK, PaclOJIOKEHHbBIX
1oxHee: Mmcryro, AGpamoBky, Muxaiinosky, PakoBky, Paznonsnyto. Hei-
HE JIB€ TIepBBIC PEKH OTHOCATCA K OacceiiHy 03. XaHKa, OCTaJIbHBIE TPHHA/I-
nexar 6acceiiny p. PaznonsHoi. Kak anbTepHaTHBa I0)KHOMY HAITPaBICHHIO
0K0JI0 3-4 THICSY JIeT Ha3ajd ObUIa pa3paboTaHa HOBas JIOKOMHA CTOKA U3 03.
XaHKa — Ha CEBEPO-BOCTOK, B OacceitH pekn Yccypu. Tak BO3HHKIA pexa
CyHradya, HbIHE BBITEKAIOIIas U3 03epa.

VYcnosus popmupoBanus pycia p. CyHrauu SBISIOTCS CBOOOIHBI-
MH U HE OIPaHUYUBAIOT TOPU3OHTAIBHBIE PYCIOBbIE AehOpMAaIUH, 3aKIIIO-
YaroIuecs: UCKIIOYUTENIBHO B MeaHApupoBaHuu ee pycia. [loiima p. Cyn-
rauy, HpeACTaBIAIONIas BCE AHHUIIE TOJIUHBI, ABYCTOPOHHSS, CEIrMEHTHO-
TPUBHUCTas, IMUPUHON — OT 1,5 10 4 kM, uto B 30-100 pa3 npeskIIaeT mu-
puny pycina (40-50 m). IlolimeHnHble Oepera peku HU3KHE, BBHICOTa HUX B
BepxHeM TeueHnuu 0,5-2,0 M, K HU30BbIO Bo3pacTatoT 70 1,5-3 M. CioxeHbl
MOWMEHHOH (anueil aIoBUs — IPEUMYIIECTBEHHO CPEIHUMHU U JIETKUMH
CYTJIMHKaMH.

Ha moBepxHOCTH TOWMBI COXpPaHWJINCH CJIEABI JPEBHHUX IOJIOXKeE-
HUH pycia, IpeACTaBICHHbIC H3BWINCTHIMUA CTAPOPEUbsIMH — CEPUSIMH TIO-
CJIC/IOBATENILHO PACIIONIOAKEHHBIX JPYT 3a IPYrOM M30THYTHIX CTApHIl, MOTe-
PSIBILIMX CBSI3b C COBPEMEHHBIM PYyCJIOM. ODTH CTapopedbsi OAYEPKUBAIOT,
YTO B TEUCHHE BCEr0 NEPUOJA CBOETO CYIIECTBOBAHMSA PEKa MHTEHCHBHO
MeaHapupoBana. [Io B3auMHOW OpHEHTHPOBKE I'PUB U CTapul] OBUIO BbIJiE-
JIEHO MATH (BKJIIOYAs COBPEMEHHYIO) PAa3HOBO3PACTHBIX YYACTKOB ITOMMBI
(reHeparyii), kKak ObI BIIOXKEHHBIX APYT B Apyra. AHann3 MopQoIorHyecKux
XapaKTEepUCTUK M B3aMMHOTO PACHOJIOXKEHUS BBIICJIECHHBIX MANECOM3ITyuYnH
CBUJIETENIECTBYET O MOCTENEHHOM YBEJIHMUEHUM KPUBU3HBI IPEBHETO pycia
CyHrauu, COXpaHHBILETrocsl B BUJE CTApOpedni, Ipu Nepexone oT 5-i re-
Hepanuu, Kotopas opMupoBaiach Ha Ha4aJIbHOM 3Talle Pa3BUTHS JTOJIMHBI
Cynraun k Ooiiee MoJogpIM MaccwBaM moiMEI (Tadn. 1). Koaddumment
W3BHWIINICTOCTH pycia MeHsuica oT 1.5 Ha 5-i (mpeBHelimiel) moWMEHHOM
rerepanuu 10 2.0 y COBpeMEeHHOT0 pycia.
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Tabnuma 1. VI3MeHeHus cpeHUX 3HAYEHUI CTETICHN Pa3BUTOCTH CTAPHIT
Ha Pa3sHOBO3PACTHBIX MOWMEHHBIX T€HEPAIHAX

IToiiMeHHas reHepanus CreneHb pa3BUTOCTH CTAPHUIL
5 1,5
4 1,8
3 1,8
2 1,9
1 (coBpeMEHHbIE H3JTy4YHHbI) 2,0

B cooTBeTCTBHM C M3BECTHOH TMAPOIOro-MOP(OIOrHIECKON 3aBHUCH-
MocThiO (r = f{(Q) yBenuueHNe KPUBH3HBI U3TyUYUH CBHIETENBCTBYET O MO-
CTENIEHHOM YMEHBIIEHHH PacXoJI0B BOJBI B peke M Bpe3aHuu pycina. [lno-
maap MOWMBI 5- TeHepaliy 3aMETHO IPEBBIIIACT IO 0oJiee MOJo-
JIBIX TeHEepalui oMbl Bc€ 5T0 cBHaETeNnbCTBYET 0 BBHICOKOI aKTHBHOCTH
mponeccoB (popMHUpOBaHMS MOWMBI M, CIEJOBAaTEIbHO, O BHICOKOW MHTCH-
CHBHOCTH IIPOIIECCOB PYCIIO()OPMHUPOBAHUS U HPOJOIDKUTENFHOCTH 3aTOM-
JICHUS TIOWMBI B TIEPBBIE NIEPHOABI PA3BUTHA JOJIHHBI PEKH U ITOCTETIEHHOM
€€ CHIDKeHUH IIPU KOHIIEHTPALMK CTOKa B OPOBKax pycia.

Bo3MoxHO, B Hawaje pa3BUTUS BOCTOYHOIO HAIPABJICHHUS CTOK XaH-
KaHCKHMX BOJ OCYIIECTBIISUICS HECKOJIBKMMHU PyKaBaMH OJHOBPEMEHHO, JIH-
60 mosoxkenne pycina CyHradu B palioHE HCTOKa OBUIO KpaifHe HeyCTOWYH-
BO, ¥ NHOTOK ONyXpan IO ocyluaromeMmycs AHUILy o3epa. Cieapl 3Toro
OmyKIaHNS KaK CEBEPHEE COBPEMEHHOTO PYCJla PEKH, TaK M IOJKHEE, XOPO-
10 COXPaHWJIUCh B BEPXHEH YacTH JIOJIMHBI B BUJIE CyXUX M3BMIIUCTHIX CTa-
popeunii; oHM compoBokaatoT CyHTady Ha MPOTsDKEHNH 28 KM OT €€ MCTOKa
Y 3aKaHYMBAIOTCS TOJIBKO HA YCTYIE ApPEeBHEW OeperoBoil JMHUU 03. XaHKa,
MapKUPYOLIMM BBICOKOE CTOSIHHE €r0 yPOBHEH.

JlanpHeitmas sBomorus pycia p. CyHrauu Ha IpOTsHDKEHUU cyOatiiaH-
THYECKOTO Teproja TaKkxke oTpaxaercs B penbede 4-i, 3-if u 2-if renepa-
Ui e€ moiMbl, 00pa3oBaHNe KOTOPHIX MOKHO OTHECTH K HaYally U CEpelr-
He cy0aTiaHTH4YecKoro rnepruoja. Ha HUX MMPOKO pacrpoCTpaHEHbI CTapH-
Ibl HU3JIy4dH, HMEBIINX OMETOBHIHbIC, 3aBaJICHHBbIC, CHUHYCOHUJAJIbHbIC
¢dopmbl. M3 Tabnuel BUAHO, 9TO KPUBH3HA CTapHll, MAPKUPYIOMINX MOJIO0-
xeHue pycna CyHraud Bo BpeMs (OPMHUPOBAHHS ITUX NOHMEHHBIX I'eHepa-
Ui, ObLTa BhINIE, YeM Ha OoJiee paHHHX ATanax PasBUTHS PEKH. ITO TOBO-
PUT O MOCTENIEHHOM CHIKEHUH OOIIEH BOJHOCTH PEKH, YTO MOKHO YBS3aTh
C TIPOJOJDKABIIMMCSI HA TIPOTSDKEHUN BCETO TIO3/THETO TOJIOIEHA TIOHMKESHH-
€M ypOBHEil BO/IbI B TUTAIOIIEM PEKY 03. XaHKa U HAIIPaBJICHHBIM BPE3aHU-
€M camoro pycina. bpoBku ctapuuHbIx o3ep 3 u 4-1 IOMMEHHBIX TeHepalui
PACHONOKEHBI HIKE a0COMIOTHBIX OTMETOK CTapHIl S5-i FreHepaluu.

[TpruunHbI, 00YCIOBUBIINE COKpAalleHHE TOPU30HTAIBHBIX PYCIOBBIX
JedopManuii BIUIOT O UX IIOJHOTO IpekpameHus Ha CyHrade, HOCAT, I10-
BUJUMMOMY, HE IPUPOJHBIM, a aHTPOIIOTEHHBI XapaKTep U BbI3BaHbI IIpe-
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KpalieHHueM JTHOYTIyOHTEIbHBIX paboT B UCTOKE PEKH, T1Ie BO3HUK OOIIHp-
HBII MEJIKOBOAHBIN 0ap, M pacUMCTKH BCETO pyCia OT W3JIMIIKA HAHOCOB H
CTBOJIOB IIONABIINX Ty/a AEPEBHEB.

A.I'. lapudyaaun, O.A. JaBpoBa, A.M. I'agpypos, A.B. I'ycapo
Kaszanckuu (Ilpusonsicckuii) pedepanvHulii yHugepcumemn

OBIIHUE 3AKOHOMEPHOCTHU PASMEIIEHUSA BOBPOBBIX
IVIOTUH U ITPY10B HA MAJIBIX PEKAX CEBEPA
MPABOJI’KCKOM BO3BBIIIEHHOCTH "

B mocrenaue gecATHIETHS Malible PEKH HCITBITHIBAIOT aKTUBHOE BITUS-
HHUE JaeaTeNbHOCTH 000poB (Castor fiber), KOTOPOE MPOSBISAETCS B CTPOH-
TEJNBCTBE TUIOTHH U CBSA3aHHBIX C HUMH MPYIOB. DTO IMPUBOIUT K YMEHBIIIE-
HHUIO CKOPOCTH IOTOKA, CHIDKEHHIO CTOKa BOJBI, aKKyMYJIHH HaHOCOB
Y CBSI3aHHBIX C HUMH 3arps3HAIOMINX BEIISCTB BIOJH PyCeNl W IOHM ITHX
PeK, a TaKKe MPeoOpa3OBaHUIO MONMEHHBIX JaHAmadpToB. [loBbINICHUE
oty sy 000pOB M OCBOCHUE UMHU YYaCTKOB Pycell peK MHOT A TIPUBOIUT
TaKKe K MOJTOIUICHUIO HACEJICHHBIX IYHKTOB, CEIbCKOXO035HCTBEHHBIX MO-
nei 1 00BEKTOB MHPPACTPYKTYPHL. YUUTHIBAS TOT (aKT, YTO BOIU3H MAITBIX
PEK MPOXKHMBAET 3HAYMTENbHAS YaCTh HACEIICHHUS, MOSBIIIETCS OCTpas HeoO-
XOJMMOCTb BEISIBIICHHSI THIPOJIOTHIECKON poIIl 00OPOBOI AEATEIIEHOCTH.

IIpoBenen aHamm3 3aKOHOMEPHOCTEN pacrpeeeHns: 600pOBBIX TUIOTHH
W TIPYZOB Ha OCHOBE Tomnorpaduieckoii ceeMkn n cbeMku ¢ BITJIA peunoro
pycia, 3aperyimpoBaHHOro 600pamMu Ha mpuMepe Manol pekn MopKBalliH-
Ka (¢ IMHOM 0KO0JIo 16,6 KM) — OJTHOM M3 THITMYHBIX IO CBOEMY reoMopdoiio-
THYECKOMY CTPOCHHUIO M THAPOJIOTUIECKOMY pexuMy pek ceepa [IpuBomk-
CKOH BO3BBIIIEHHOCTH.

Tomorpadudeckas cbeMKa JONUHBI pekn MOpKBAIIHKA ObLTa TIPOM3-
BE/IeHa METOJIOM cIyTHUKOBoro mno3utmonupoBanus (I'HCC-npuemuuk
Trimble R12i). Ha oTmenpHBIX y4JacTKaxX HCIOIB30BAJICS AIEKTPOHHBIN Ta-
xeometp Trimble M3 DR 5” u GecriunoTHbIi JetaTenbhbiid anmapat (BITJIA)
DIJI Phantom 4 PRO V2, ocramennsrii kamepoit DJI FC6310S. Ilo pe3ymbra-
TaM ChEMKHU OBUIM MOTYyYEHBI TPOIOIBHBIN MPOQUIIE PEKH, MECTOIIOJI0KEHUE
IUTOTHH U UX XapPaKTEPUCTHKH.

Ha npoponsHOM mpoduie pekn MopkBalinHKa ObUIM BBIAEIEHBI TPU
ydacTKa, SICHO pa3IMyarolluecs 1Mo YKIOHY pycia: Y9acTOK ¢ MaJbIMH VK-
JIOHaMH (CO CPETHUM YKJIOHOM 3.6 M/kM, uiu 0.36%), KOTOPBIH OXBaThIBaET
HIDKHEE TEUCHHE W HIDKHIOIO YacTh CPENHETO TEYCeHHUS PEKH; YIacTOK CO

© Hlapu¢ynmun A.I'., Jlaposa O.A., 'apypos A.M., I'ycapos A.B., 2023
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cpenaumu yxioHamu (11.5 m/kM, mwmn 1.15%), BKiIIOHaromuid BEPXHIOO
YacTh CPEAHET0 TCUCHMS PEKH; U YHaCTOK C OTHOCHTENIFHO OOJBIINMHU YK-
noHam# (65.2 M/kM, uin 6.52%) — BepxHee TedeHue peku. Ha nanHble yya-
CTKHU MPUXOAUTCS, COOTBETCTBEHHO, 71%, 23% u 6% Bcelt ATUHBI peKu, 4TO
XOpPOIIIO OTpa)kaeT OOIMHWK BOTHYTHIM MPO(HIL MOJOOHBIX MallBIX PEK pe-
THOHA MCCIIEA0BaHNUS.

CyMmMmapHasi TMPOTSDKEHHOCTh 3alpyKEHHOTO OOOpOBBIMH  TTIOTHHAMH
pycina peku MopksaimHka cocrasiser 7.98 kv (48%), Ha pyciio B ecTecTBeH-
HOM cocTostHin octaercs 8.6 kM (52%). Ha mepBom n BTopoM ydacTkax 000-
POBOI IEATEINBHOCTHIO TIPE0OPa3oBaHo, COOTBETCTBEHHO, 52% 1 49% ux amm-
HBI; Ha TPETHEM yJACTKE TAKOTO MPeoOpa30BaHMsI MBI HE OTMEUYAEM.

B cyxom (Ha MOMEHT paboT jietoM u oceHbio 2022 r.) pycie p. Mop-
KBallIMHKa IOMHMO €CTECTBEHHOTO PYCJIa, CIIOKEHHOTO CPaBHUTEIBHO TPY-
ObIM auTtoBHEeM (KapOOHATHBIM BaJyHHO-IIEOHUCTHI MaTepual), TaKkKe
BBIJICIISIIOTCSL 3alpyAHBIE YYacTKH C 3a0pOIICHHBIMH W pa3pylICHHBIMH
IUIOTUHAMHM, KOTOPBIC I/I}IGHTI/I(I)I/IHI/IpyIOTCH MO0 HAJIMYHUIO COXPAHUBIICTOCSA
CPaBHHUTEIBHO TOHKO3EPHUCTOTO HamiKa (MOIIHOCTh MeCTaMH 70 2 M H
6onee). Takue ydacTKH 3aHUMAIOT 0KOJIO 16% OT CyMMapHOM JUTMHBEI BCETO
pycrna peKH.

OO1mmee KoJMYecTBO AEHCTBYIOMMX OOOPOBBIX IUIOTHH BHOJb BCETO
pycna pexu cocraBisieT 61 emunun. U3 Hux 32 miotuss (53%) pacmorno-
JKEHBI Ha y4acTKe pyciia PeKH ¢ MaJbIMHU yKJIoHaMu, a 29 (47%) — co cpen-
Humu. Kpome Toro, 7 mnotuH (12%) Ha cpeHeM M HHXKHEM ydacTKax BBbI-
ABJIEHBl B IIpefeTax OcylIeHHOro pycna. CpelnHss IUIOTHOCTh IUIOTHH Ha
p- MopkBarmHKa cocTasiseT 3.7 e1./KM, H3MEHSSICh 10 OTAEIbHBIM ydJacT-
kaMm pycna ot 0 1o 7.6 ex./km. Haubospliee 3Ha4eHUE TIOTHOCTH TUIOTHH
HaOJII0aeTcs Ha Y4acTKe CO CPEIHUMH YKIIOHAaMH pyciia.

CpenHee paccTostHEE MeXTy O0OpPOBBIMHU IUIOTHHAMH Ha YYaCTKE PyC-
Jla ¢ MaJbIMU YKIIOHaMH cocTaBisieT 160 M, Ha y4acTKe CO CpeAHUMHU YKIIO-
HaMmu — 50 M. B 11e10M Ha HUYKHEM y4YacTKe pa3Mephl IUIOTUH U NPYI0B He-
CKOJIbKO BBIIIE, YeM Ha cpenHeM yuactke. Ilopamisioniee OONBHIMHCTBO
MIPYIOB PACIOJIaracTcsl B TpaHMIax pyciia peKH, 1 JINIIb KpaifHe HeOobIIoe
HX KOJIMYCCTBO 3aXBaTbIBACT TAKKC HU3KYIO U YaCTUYHO BBICOKYIO MONMBI
PEKH.

BrIsiBIICHHBIC 3aKOHOMEPHOCTH pa3MelleHHss 000POBBIX MPYIOB B Iic-
JIOM XapakTEepHBI HE TOJBKO ISl MAJBIX PEK PETHOHA WCCIEIOBaHMSA, HO
necHoil 30HbI BepxHeBomkckoil pasHuHBI, EBponbl 1 CeBepHOl AMepuKH.
[omy4eHHbIe pe3ysbTaThl MOKAa HOCST INPEABAPUTENBHBIX XapakTep U B
JlaJbHENIEM IUIAHUPYETCS MPOBEJECHUE HCCIEIOBAHUM MO APYTUM MaJIbIM
pexam Cpennero IToBomKbs, GaccefHBI KOTOPHIX PACIIONOXKEHBI B Pa3HBIX
JMaHIAQTHRIX ¥ TeOMOP(POTOTHIECKHX YCIOBUSIX.
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JI.A. lkoabHBIiT
Mockosckuii 2ocyoapcmeennulii yHugepcumem umenu M.B. Jlomonocosa,

OIIEHKA HAPYIIEHHOCTH PEYHOM CETH
JAJIBHEI'O BOCTOKA POCCBIIIHBIMU PABPABOTKAMHU

Hns Tepputopun BogocOopoB pek JlanpHero Bocroka — ot m-oBa Xa-
pa-Tymyc (Xatanrckwuii 3anuB) o rpanuisl Poccnn u KH/P (p. Tymannas)
Oputa co3maHa 0a3a HaHHBIX, coAepikamias WHGOopMaIHio 00 ydJacTKax Ha-
PYIICHHBIX OTKPBHITON TOpHOU 100BIYell JonuH 1mo cocrostHuio Ha 2022 1. —
WX JUIUHY, THI pa3pabOTKu B Ipenenax IONUHBI, TPUHAUIEKHOCTh K ped-
HOMY OacceiiHy, CTeleHb PEeKYJIbTHBUPOBAHHOCTH U BO3JCHCTBUSA Ha CTOK
BOJIbI M HAHOCOB. JIJIsl 3aMBIKAIOIIETO CTBOPA KaXKJOTO y4acTKa pacCYMTaHa
ionaas BogocOopa (Ha OCHOBAHMM TMIPOJIOTMYEcKH KoppekTHoi L[MP
MERIT) u cpenneromoBoii pacxox Bojbl (110 JaHHBIM IJI00aJIbHON THAPO-
norundyeckoir mozenn WaterGAP), 4yTo 1Mo3BOJMIO OIEHUTH 3aTPOHYTOCTD
JUIsl BOZOCOOPOB OTJIENIBHBIX PEK.

OGImas JyIMHA HAPYIICHHBIX YYacTKOB JOMMH coctapua 20,1 Thic. kv,
yro coctaBisieT 0.48% oT Bcel miMHBI peuHOi cetn pernoHa. OcHOBHasA
JOJI HapyIICHWH MPUXOIUTCS HAa MaJjible BOJOTOKH B BEPXHHX 3BEHBSX
PEUYHOH ceTn, 0OHAKO HAOIIONAIOTCSA W 3HAYUTEIbHO U3MECHEHHBIC (3a CUeT
HCTIIOTB30BAHMUS JIpar) y49acTKH OoJiee KPYMHBIX pek — Tummrona, Cenemu-
xu, Amnax-FOus, Hepel. HauGonbiiee Bo3zeiicTBue HabmogaeTcs B Oac-
ceitnax Amypa, Konbimel u Jlensl, rae 3atponyto 1.14, 0,9 u 0,52% myunbt
peuHol ceTH, CcOOTBeTCTBeHHO. Cpean CpemHHX peK TEepPUTOPUHI
(c momansmu Gacceitros ot 20 10 50 ThIC. KM”) HaubOIEE 3aTPOHYTHI Hac-
certupl Hunbi, XKyu, bonbmoro Ilatoma, Tumnrona, Auma, Amnax-FOHs,
Wuroner, ['nmos.

IMomumo n3mMeHeHust naHamadTa, BO3ACHCTBIE pa3pabOTOK MPOSIBISIET-
Csl B U3MEHEHHWH CTOKA BOJBI M HAHOCOB, CTEIIEHh KOTOPOTO MOXKET 3HAYH-
TEIIbHO MU3MEHATHCS B 3aBUCHMOCTH OT BPEMEHH, MPOIIEAIIETO MOCIe OKOH-
YaHUS aKTHBHOW (ha3bl JOOBIYM U OT BENUYMHBI peku. CorinacHo JuTepaTyp-
HBIM JaHHBIM, H3MEpEeHsAM Ha pekax pasHoro macmraba (Hwkuass fAxa, Bei-
BeHKa, YopranaH, Cyrapa, pekd MOHIOIHMH) MOKa3ald 3HAYUTEIFHOE BO3-
lleﬁCTBHe Ha CTOK U 6HOHCH03 MaJIbIX PE€K U MOCTCIICHHOC YMCHBIICHUEC BO3-
JICWCTBHS C YBEJIMUYCHUEM BOIHOCTH peku. [Ipu 3TOM, TpaHcdopMarms CToKa
HAHOCOB HamboJiee APKO MPOSBISIETCS B IIEPHUO]T TIOIOBOABA (32 CUET IUIOCKO-
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CTHOTO CMBIBA), @ CTOKA BOJBI — B MEXXEHb (3@ CUET HAKOIJICHHS TEXHOJIOTHU-
YeCKOHW BOJBI Ha JCHCTBYIONNX y4acTKax). IIpu 3HaYMTENbHBIX MacmITadax
OTKPBITOIM JOObIYM B OacceifHax B MPUHUMAIOIIMX BOAOTOKAX MOBBIIIAIOTCS
coziepyKaHue MEJKHX (paKiuii HAHOCOB W KOHLIEHTPALUH OTEIBHBIX XUMH-
YECKHX BELIECTB, B OCHOBHOM — TSDKEJbIX MeTalIoB. OCHOBHBIM JKOJIOTHYE-
CKHMM TIOCJIEZICTBHEM OTKPBITOM JIOOBIUM SBIISICTCS IeTpaialiysl pHIOHBIX 3ara-
COB, JUIsl S)KOHOMHKH M Jku3HezesTensHocT [lanbHero Bocroka siBisrommxcst
Ba)XHEUIINM pecypcoM. VHTerpajibHbIM TNOKa3aTejleM TaKoro BO3JEHCTBUS
MOXeT OBITh JIOJIA TUIoIaAeii OacceHOB, JIekKAIINX BBIIIE YYaCTKOB JIOOBIUH
no tedyenuto. OHa cocrasisieT 4,6% momanm peruona, B Tom uucie — 4,1%
ot Oaccetina Jlensr, 10% ot 6accetina Munurupkwu, 9,1% ot Gacceitna Kombl-
MBI 1 9,7% 0Oacceina AMypa. biamke kK BepXOBbsIM BOZOCOOPOB JOJIS 3aTPO-
HYTOW TUTOIIA M MOKET 3HAYUTEIBHO BO3pactaTh, pocturas 34,5% mmsa Ko-
JIbIMBI BhIlIe T1oTHHBI Konbimckoi I'DC, 16,2% nins Onona, 16,9% mis 3eun.
Jomns pacxomoB BOABI BBIINIE 3aMBIKAIONIMX CTBOPOB Pa3pabOTOK COCTaBHIIA
4,16% ot obmiero pacxoja BOJIbI TEPPUTOPHH.

[TomMumo BiMsiHUSL Pa3pabOTOK Ha (POHOBBIE TOKA3aTEIH CTOKA HAaHO-
COB, CBSI3aHHBIE C YBEJIMUCHUEM TEMIIOB PYCJIOBBIX JieopMalnii 1 CMBIBOM
C MIOBEPXHOCTH OTBAJIOB, 3HAUUTENIEHOE BO3/IEHCTBHE OKA3BIBAIOT 3aJIIIOBBIE
cOpocbl. OHM MOTYT IPOUCXOJUTH KaK B X0/1€ TEXHOJIIOTHYECKOTO IpoIiecca
(u3-3a HEIOCTATOYHOM OYMCTKH OOOPOTHOM BOJIBI), TAaK W NPU aBapHUHBIX
cuTyarusx (MpopeiBax qamM0 ¥ OTCTOWHHMKOB), PaCIIPOCTPAaHEHHBIX Ha OTpa-
OOTaHHBIX YYacTKaX W3-3a OTCYTCTBHS HAQIJIEKaIIeH PpEKyIbTUBALIUH.
[Tpu cocraBnennn 6a3pl JaHHBIX COpPOCH! ObIIM 0OHapyxeHs! Ha 13% yda-
CTKOB JOOBIYHM, HauOOJbIIAs UX YacTOTa NMPUYpOYEHa K TEPPUTOPUAM aK-
THBHOW COBPEMEHHOM H00b4M — BepxHeit 3ee, Yape, Butumy.

IlepBuuHas oTpabOTKa OOJBIIMHCTBA MECTOPOKACHHH ITPOBOANIACH
6osiee 50 et Ha3aA, B CBSI3M C Y€M COBPEMEHHOE MX BIMSHHE Ha CTOK BOJIBI
Y HaHOCOB 3aBHCUT OT KOH(UTYypallMi TEXHOTEHHOTO penbeda Ha KaKIOM
KOHKPETHOM YydYacTke, (DOHOBBIX CKOpOCTEil IeopManuii ¥ aMIUTUTY.IbI
YpOBHS. 3akpeIuieHHe OTKOCOB OTBAJOB M PYCIOOTBOJHBIX KAaHAB PacTH-
TEJIHOCTBIO 3HAYMTENIFHO YMEHBIIAET TEMIIbl CMbIBA, OJJHAKO CKOPOCTH
€CTECTBEHHOH pEeKyJIbTUBAlMM 3HAYUTENBHO Pa3IMUaroOTCs B Ipeaenax Uc-
ciieryeMoii TeppuTopun. 3apactanue HaOmonaercss Ha 22% yd4acTKOB J10-
ObIuM, TOCTUrasi MAKCUMAIBHBIX 3HaYeHUH (>90%) B yBIaXHEHHBIX oOJac-
Tsx rora JlaneHero Bocrtoka (6acceitnel AMrynu, Yccypu, SITOHCKOTO MO-
ps) 1 YMEHBIIASACH CO CHIDKEHHEM BJIAKHOCTH KIMMaTa (BBEpX IO TCUCHHUIO
AMypa 1 ¢ yBeTHYCHHEM IIUPOTHI MECTHOCTH) 0 MeHee ueM 6% Ha mobe-
pexbe CeBepHoro JlemoButoro okeana u B bacceifHe ApryHU.
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M.B. llImakoBa
HHO3 AH — CIl6 ®UI] PAH

K BOITPOCY O BKJAJIE BACCEMHOBOM COCTABJISIIOIIEN
B OBIIMI1 CTOK HAHOCOB

OCHOBHBIMU (paKTOpaMH, ONPENENISIONINMH TTOCTYIUIEHHE MPOAYKTOB
MMOYBEHHON JPO3UU B PEUHYIO CETh, SIBISIOTCS (DH3HKO-reorpaduyueckas
PaCTION0KEHHOCTh PEYHOTO OacceifHa, THIBI €Tr0 MOJCTHIIAIOIICH MMOBEpX-
HOCTH, aHTPOIIOTEHHASI Harpy3Ka U MPOCTPAHCTBEHHOE PACIIONIOKEHHUE HaH-
0oJiee 3pO3MOHHO aKTHUBHBIX YaCTel BOJOCOOpPa, HA KOTOPEIX POpMHUpYeETCS
OCHOBHAs Macca HaHOCOB, MTOCTYTAIOMINX B PYCIIO BOIOTOKA. Bkian pycio-
BOIl M OacceifHOBOW COCTABIIONICH B TBEPAOM CTOKE PEK OOYCIIOBIIEH,
IIPEXKIE BCEro, IpaHyJIOMETPUYECKUM COCTAaBOM IIOYBO-ITPYHTOB, JOHHBIX
OTJIOKEHUH W TPaHCIIOPTUPYEMBIX M3 BEPXHEro CTBOpa HAHOCOB. Bkian
0acceiiHOBOM M PYCJIOBOM COCTABISIOMIMX B OOIIMI CTOK HAHOCOB BEChMa
W3MEHYMB B CBOEM BHYTPHIOJIOBOM pacIpeieieH!H, 3aBUCUT OT BOJHOCTH
rojia ¥ OT MHTEHCHBHOCTH M XapaKkTepa aHTPONOI€HHOM Harpy3ku Ha BOJO-
cbope u pycie peku. B 3aBucumocty oT (a3pl BOXHOCTH (JIETHSS U 3UMHSIA
ME)XEHb, TIOJIOBO/IbE U MTABOIKH), MEHSIETCSI U TPAHCIOPTUPYIOUIUH TOTEH-
[IMajl PeYyHOTo MOTOKAa, €ro CHOCOOHOCTh NEPEHOCHTH TBEPJOE BEIIECTBO.
[Ipn 3TOM C yBenmueHHEM BOAHOCTH B IEPHOJI, HAPUMEp, MaBOJKa, BO3-
pacTtaHue TPaHCIOPTHUPYIOIIETO IMOTCHIIMANIA ITOTOKA COMPOBOXKIACTCS HH-
TEHCHBHBIM TIOCTYIUICHHEM MPOAYKTOB ITOYBEHHON 3PO3WH C TIOBEPXHOCTH
BomocOopa. Bce 3T0 ompenensieT mpomeccs aKKyMYJISTHBHO-IPO3HOHHYIO
JESITETPHOCTH PEYHOTO MOTOKA 110 OTHOIICHHUIO K PYCIy Kak KpaiHe Heo[I-
HO3Ha4YHyl0. Pa3jieneHne TBepIOro CToka Ha PyCIOBYI0 M 0acceilHOBYIO
COCTaBIIAIONIYI0O BO3MOYKHO COIIOCTABJICHHEM MHMHEPAJIOTHMYECKOro, TPaHy-
JIOMETPUYECKOr0, TEOXHMMHYECKOTO COCTaBa IOYBOOOPA3yIOIIUX TPYHTOB
peuyHoro OacceiiHa U pycli000pa3yIOIMX IPYHTOB, a TAKKE PaJUOU30TOII-
HBIM MCTOJZOM, OI.ICHKOﬁ MAarHUTHBIX CBOMCTB MUHEPAJIOB, 1 METOJaMU Ma-
TEMaTHYECKOTO MOJICITUPOBAHUS ITPOIIECCOB MOYBEHHOH 3po3un U AByX(as-
HOI0 MaccollepeHoca B pycie. Takxke Uil pelleHHs ATOH 3aladd MOXKET
OBITh WCIIONB30BaH THIPOJOTHYCCKUU MMOAX0J. Brimenenue OacceitHOBOM
JIOTN B OOIIIEM COCTaBe HAHOCOB M0 MUHEPATOTHICCKOMY U TPaHyJIOMETPH-
YECKOMY COCTaBY BO3MOKHO JIUIIb TIPY YCIOBHU TOTO, YTO PYCIIOBBIC HAHO-
CBHI 110 ATUM XapaKTePUCTHKAM TPHHIWIHAIBHO OTIUYAIOTCS OT ITOYBOOO-
pasyromux TpyHTOB Ha BomocOope. B cirydae oTHOCHTENFHO OIXHOPOTHOTO
cocTaBa PyCIIOBOTO U 0acCCEeHOBOTO TPYHTA AJISI aHTPOTIOTEHHO OCBOSHHBIX

© IlImakoBa M.B., 2023
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BOJI0OCOOPOB XOPOMIMI PE3yNbTaT B OLEHKE BKJIA/JA HCCICIYyEMBIX KOMIIO-
HEHTOB JaCT COMOCTABICHUE XUMUUECKOTO COCTaBa TPyHTA.

B uncruryre O3epoenenuss PAH pa3paborana maremaruyeckas Mo-
JIeNTb PYCJIOBOM M 0acCEHHOBOW KOMIIOHEHTOB TBEPJOIO CTOKAa BOJOTOKOB.
B ocHOBe MozenH JEXUT OIEHKa TPAHCIOPTUPYIOLIETO MOTEHIHaIa BOJO-
TOKa M AMHAMHKAa KPUBBIX IPAHYJIOMETPUYECKOTO COCTaBa AOHHBIX OTJO-
JKEHMH, MPOIYKTOB IMOYBEHHON M pycloBoi spo3uu. B 3aBucuMoctu OT
THJIPABINYECKUX YCIOBUIN Ha BCEM IPOTSXKEHUU BOJOTOKA MEHSETCSA U €ro
TpaHCHOPTHpYOWMH noTeHnuai. [locieanee NMpUBOAUT K MHUIMALUU PO-
3HMOHHO-aKKyMYJIITUBHBIX IIPOLECCOB, WM, APYTUMH CJIOBaMH, Iepepac-
MIPEEJICHUI0 TBEPJOrO BELIECTBA B peuHOM pycie. [locTynaromue Ha BceM
MIPOTSHKEHUH PYCJia TPOAYKTH IOYBEHHOTO CMBIBA C BOZOCOOPHOW TeppH-
TOPHH OKAa3bIBAIOT HETIOCPEICTBEHHOE BIMSAHNE HAa AWHAMUKY Iepepacrpe-
JIeJICHUs] TBEPJIOTO CTOKA M JIOHHBIX OTJIOKEHHH. Mojesb MO3BOJISET olle-
HHUTb NPO(WIbF U3MEHEHUS! OTMETOK JHA MEXIY ABYMS PaCUETHBIMH CTBO-
pamu (hopmMHpyeTCs 3a CUET IOCIIEA0BATENILHOTO OCAX/ICHUS MM B3MbIBA
YacTHUI] TPYHTa B COOTBETCTBUHU C paclpeleleHHeM HUX KpYHHOCTH); pac-
npejeneHre KPyIMHOCTH OCAaXACHHBIX WM NPUIIEIINX B JBHXKEGHHE Yac-
THII; MacCy 4acTHI| PYCJIOBOM U OacCeHOBOM COCTaBIISIIOIIEH CTOKA HaHO-
COB; JIOJIIO BKJIajga GacceHOBOW KOMIOHEHTHI. [Ipu 3TOM, pacuer nuHaMu-
KM KPHBBIX pPacHpefiesicHHs TPaHyJIOMETPUUECKOrO COCTaBa CTPOUTCS Ha
MIPUHIMIHAIBHOM Pa3IMYMK B I'PaHyJIOMETPHUYECKOM cocTaBe pyciiodop-
MHUPYIONIMX W T0YBOOOpa3ylomux rpyHTOB. IIpn cxoxkeill KpymHOCTH HO-
CJIEIHMX BO3MO’XKHA JIMIIb OICHKA M3MEHEHHS PO OTMETOK THA M H3-
MEHEHHsI COCTaBa OOIIEH TIpaHyJIOMETPHUYECKOH KPHBOM TpaHCHOPTHpYe-
MBIX PEYHBIX HAHOCOB.
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NUMERICAL SIMULATION OF VEGETATED FLOW AROUND
THE CHONGMING DONGTAN WETLAND,
YANGTZE RIVER ESTUARY"

YUCJEHHOE MOJIEJMPOBAHUE BJIUSTHUS HOIZMEHHOFI
PACTUTEJILHOCTH HA TIOTOK B IPEAEJIAX IIOUMbI
YYHMUH AYHTAHB, 5CTYAPUU PEKHU AHI3bI

INTRODUCTION

In recent years, hydrodynamics influenced by vegetation has been paid
much attention, and the interaction of flow and vegetation has been studied
by several numerical simulations. Delft3D model was used by Hu et al.
(2015) to reveal the influence of wetland vegetation on flow structure and
turbulence characteristics under storm surge conditions in Breton Sound, a
semi enclosed bay in Louisiana, USA. It was found that the maximum surge
was decreased by vegetation and the reduction rate was increased with the
growing vegetation height and rhizome density. In this paper, taking the
Chongming Dongtan Wetland as study region, influences of seasonally veg-
etation features (height, stem diameter, density) on hydrodynamics were
analyzed through numerical simulation based on Delft3D model. The focus
of this paper is to study the interaction between flow and vegetation in dif-
ferent growth phenophases.

MODEL ESTABLISHMENT AND VALIDATION

2.1. Model Establishment

Vertically, the study region of the model was divided into seven sigma
layers, of which thicknesses were 14.2%-14.3% of the total water depth.
Horizontally, the grid resolution was 0.005°. Topographical data were ob-
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tained from the combination of measured data (China, 2018) and informa-
tion from the official website of National Oceanic and Atmospheric Ad-
ministration (NOAA). The open boundaries adopted the daily discharge at
Xuliujing and the harmonic constant derived from the global tidal model
TPXO08.0.

2.2. Parameter Settings

The simulation times were summer from August 11 to 16, 2018, and
winter from December 3 to 8, 2018. The time step was 0.5 min, which met
the condition of the Courant-Friedrichs-Lewy number (CFL). The model
adopted a cold start, the initial water level was 1.875 m according to the
calculation results, and other initial conditions were all set to 0. Referring to
the study of Xie et al. (2013) and model calibration, the Manning coefficient
in non-vegetation area was 0.0135.

There are three major vegetation communities in the coastal wetlands
of the Yangtze River (i.e., Scirpus mariqueter, Spartina alterniflora and
Reed). In order to analyze the impact of biophysical characteristics (density
and height) on flow, four numerical cases with different vegetation charac-
teristics were carried out, as shown in Table 1.

Table 1. Vegetation settings of four cases

Season Case Vegetation Type
Case-a Scirpus mariqueter, Spartina alterniflora and Reed

Summer - -
Case-b Control test without vegetation

. Case-c Spartina alterniflora and Reed

Winter > .

Case-d Control test without vegetation
2.3. Model Validation

The calculated data or graphics used in this paper were generated by
reprocessing tool of Delt3D. Water level and flow velocity at specific sta-
tions were selected to verify the model using observed data which were
from Yangtze Estuary Hydrology and Water Resources Survey Bureau.
Locations of these station are shown in Fig. 1. The Root Mean Square Error
(RMSE) and Consistency Index (/4) using equations (1) and (2) were used
to evaluate the simulation results.
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Fig. 1. Locations of verification stations
DISCUSSIONS

3.1. Water Level Affected By Vegetation

Select specific time and compare the water level changes between sta-
tions P1-P3 under cases a and b. Comparisons of calculated water levels in
cases a-b during flood and ebb tide are shown in Fig. 2.

At high tide, the vegetated zones made it harder for the flood tide to
enter wetland; at low tide, the vegetated zones raised water level, and the
initial water level in the cases with vegetation were higher than that in the
cases without vegetation. In addition, the vegetated zones increased water
level attenuation rate. The water level decreased more with the vegetated
cases than the non-vegetation cases for the same propagation distance of the
falling tide.
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Fig. 2. Comparisons of calculated water levels
in cases a-b during flood and ebb tide
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3.2. Flow Velocity Affected By Vegetation

Time series change of vertical average flow velocities at P1, P2 and P3
stations are shown in Fig. 3. At all stations, the vegetated zones significantly
reduced the magnitude of flow velocity and delayed the appearance of max-
imum flow velocity.
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Fig. 3. Time series change of vertical average flow velocity at P1, P2 and P3 stations

3.3. Turbulent Kinetic Energy Affected By Vegetation

Turbulent kinetic energy changes at P1, P2 and P3 stations during
flood tide are shown in Fig. 4. Horizontally along P3-P1, the turbulent ki-
netic energy gradually decreased from sea to wetland, which was due to the
vegetation hindering the flood tide and dissipating the kinetic energy of
flow. The vegetation stems increased the turbulent kinetic energy, especially
near the bottom. Vertically from water surface to bottom layer, inflection
points occurred in the distributions of turbulent kinetic energy. The turbu-
lent kinetic energy nearing the bottom was larger than that near the surface.
Comparing (a) and (b) of Fig. 4, it can be seen that the turbulent kinetic en-
ergy in summer was larger than that in winter, and thus the reduction of
vegetation density can reduce the turbulent kinetic energy of the water.

CONCLUSIONS

Based on Delft3D model, a three-dimensional hydrodynamic model
coupled with a vegetation module was established and validated using
measured data. The hydrodynamic characteristics of Chongming Dongtan
Wetland affected by vegetation in different seasons were analyzed in the
simulations. Through the validation, it was proved that the model can simu-
late the hydrodynamic process of Chongming Dongtan Wetland with a cer-
tain accuracy. It was also found that the presence of vegetation had a large
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influence on the water level. The vegetated zone hindered the flood tide,
making it harder to enter the wetland. Vegetation dissipated the turbulent
kinetic energy. The turbulent kinetic energy decreased gradually from sea to
wetland which was consistent with the velocity distributions. The turbulent
kinetic energy was larger near the bottom due to the wake caused by vegeta-
tion stem. Vegetation also delayed the time to reach maximum flow velocity.
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(a) Flood tide in Case-a (Summer)  (b) Flood tide in Case-c (Winter)

Fig. 4. Turbulent kinetic energy changes at P1, P2 and P3 stations during rising tide
(The time of Case-a is 16:00 on August 12, 2018, the time of Case-c is 16:00
on December 7, 2018)
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NON-STATIONARY ANALYSIS AND ATTRIBUTION
OF EXTREME RAINFALL IN THE YANGTZE RIVER DELTA
REGION, CHINA*

HECTAIIMOHAPHBIN AHAJIN3 U ONPEJIEJIEHUAE IPUYUH
3KCTPEMAJIBHBIX OCAJIKOB B PAMOHE JIEJIBTHI PEKH
STHII3BI, KUTAM*

With the climate change and rapid urbanization, people’s personal and
property safety is seriously threatened by increasingly frequent natural dis-
asters like climate events and extreme weather, fundamentally caused by
hydrometeorological non-stationarity on the global scale. According to the
6th Assessment Report of the IPCC (Intergovernmental Panel on Climate
Change)[1], the frequency and intensity of extreme heat events have been
increasing and the frequency and intensity of extreme cold events have been
decreasing in the vast majority of the world since the 1950s. Research on
the methods of non-stationarity identification and frequency analysis of hy-
drologic time series helps to form an accurate understanding of the current
and future change rules of the hydrological process[2, 3]. The Yangtze Riv-
er Delta region is located at the entrance to the Yangtze River in China with
rapid urbanization in recent years. Flooding caused by increasing extreme
rainfall has become one of the key problems affecting the development of
this region.

In this paper, hence, using rain-gauge rainfall data from 1961 to 2020
and IMERG satellite rainfall from 2000 to 2020, non-stationary and fre-
quency features of extreme rainfall in the Yangtze River Delta region, China
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are analyzed. The Mann-Kendall (MK) test and the Pettitt test are used to
identify the trend changes and mutations of rainfall series in 8 water conser-
vancy zonings of the Taihu Lake basin which located in the core of the
Yangtze River Delta region[4-6]. (Figure 1.) The magnitude, intensity, and
duration variability of extreme rainfall are analyzed based on extreme rain-
fall indicators — the number of heavy rainfall days (R10mm), very wet days
(R95p), and the maximum 1-day rainfall amount (Rx1d).

As shown in Table 1. that the annual total rainfall of 88% water conser-
vancy zoning in the Taihu basin have an overall increasing trend, and 37.5%
rain-gauges amount them have mutations at a significant level of 0.05.

o Roin—gauge

[Jraibu Lake basin

0510 20 30 40
CaC—— il

Fig 1. Distribution of rain-gauges in the the Taihu Lake basin which located
in the core of the Yangtze River Delta region

Table 1. Non-stationary test for rain-gauge data
in the Yangtze River Delta region

Rain-gauge Trend Chang Point Significance test
Xiangcheng increasing 1997 No Pass
Chenmu increasing 1979 Pass
Meixi increasing 1979 No Pass
Lao Shikan increasing 2008 No Pass
Qingyang increasing 2005 No Pass
Wang Muguan no trend 2008 No Pass
Liyang no trend 2008 No Pass
Jiaxing increasing 1979 Pass
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These non-stationary changes in rainfall have a close link to regional
economic development. For instance, the rainfall series of Huangdu rain-
gauges in Puxi zoning (i.e. Shanghai in this zoning is one of a megacity in
China) have a significant change point in 1979, which coincides with the
rapid development of urbanization in the region. However, the rainfall series
of Liyang and Wang Muguan station in the Huxi district covered a large
mountainous area has no significant mutation. The average frequency and
intensity of heavy rainfall and extreme precipitation events in each water
conservancy zoning have shown an overall upward trend over the past two
decades with an overall pattern of decreasing extreme rainfall from south-
west to northeast (Figure 2.)

i 8 § %
)

Rainfall (mm

108" E 16" E 125" E
500

Fig. 2. Spatial and temporal distribution of average annual rainfall (2000-2020)

The R95p and Rx1d in 38% water conservancy zoning have shown an
overall upward trend over the past two decades and a significant upward
trend in the past five years. As non-stationary analysis for extreme rainfall
indicators shown in Table 2. that the Rx15d of 60% water conservancy zon-
ing in the Taihu basin have an overall increasing trend, and 50% rain-
gauges amount them have mutations at a significant level of 0.05. Given
non-stationary changes in rainfall, there are significant differences in the
results of design storms in the basin Yangtze River Delta region.

The results of the study provide a reference for understanding the non-
stationary variations of extreme rainfall in the Yangtze River Delta region,
China. It also provides scientific guidance for flood control planning in the
region that shared similar hydrometeorological characteristics under the
changing environment.
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Table 2. Non-stationary test or extreme rainfall indicators

in the Yangtze River Delta region
Rxld Rx7d Rx15d

Rain-gauge Trend Ch?ng Significan Trend E‘ang Significan Trend Ch?ng Significance
Point ce test Point ce test Point test
Xi b i ing 2000 Pass No trend 2000 Mo Pass | Mo trend 1988 Mo Pass
Chenmu No trend 1984 No Pass | increasing 1982 Pass increasing 1980 Pass
Meixi No trend 1982 No Pass | increasing 1979 Pass increasing 1979 Pass

Lao Shikan No trend 2006 Mo Pass No trend 2006 Mo Pass Mo trend 2006 Mo Pass
Qingyang No trend 1988 Mo Pass | increasing 1986 Pass increasing 1986 No Pass
Wang Muguan | No trend 2010 | NoPass | Notrend 2008 No Pass | No trend 2008 No Pass

Liyang No trend 1988 Mo Pass | No trend 2008 Mo Pass | Mo trend 2010 No Pass
Jiaxing No trend 1980 No Pass | increasing 1980 | NoPass | increasing | 1980 Pass
Huangdu No trend 1982 Mo Pass | increasing 1982 Mo Pass | increasing 1980 Mo Pass
Qingeun Mo trend 1994 Mo Pass | increasing 2004 Mo Pass | increasing 2006 Mo Pass
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NON-STATIONARY ANALYSIS OF CHANGES EXTREME TIDE
LEVELS IN THE COAST CITY OF CHINA®

HECTAIIMOHAPHBIN AHAJIA3 U3MEHEHU
IKCTPEMAJIBHBIX YPOBHEM INIPUJINBOB
B IPUBPEKHOM I'OPOJIE KU TASI*

In the prevention and mitigation of coastal zones, the design of flood
control tide level is a very critical task. As a key parameter for design tide
level calculation, maximum tide level is also an important basis for coastal
engineering planning and design(Zervas, 2005). Due to the magnitude and
ubiquity of the climate change and human activities, the stationary of tide
level has changed in recent years (Bograd, 2023; Milly, 2008), which makes
occurrence rules of hydrological extreme events more complicated espe-
cially in the coast citis.

Huangpu River is the largest river crossing the riverside coastal meg-
acity of Shanghai in China, with a total length of 82.5 km. Due to its loca-
tion at the forefront of the Yangtze River Delta and the relatively straight
shape of its channel, Huangpu River is greatly affected by tidal action and
other factors, which can easily cause significant changes in the tide level.
Previous studies have shown that there was a non-stationary change of ex-
treme tide level over the year and it mainly affected by sea level rise and
typhoon frequency, especially precipitation and construction of hydraulic
projects (Kai, 2021; Wang, 2018). At present, the research on the change of
extreme tide level in the main stream of Huangpu River is far from enough.

Taking four representative level stations along the main stream of
Huangpu River as the research stations, the non-stationary characteristics
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involving tendency and change-point detection of the maximum tide levels
during 1964-2021 at each station were researched by using Mann-Kendall
trend test and Pettitt test, and the changing reasons were also discussed.

The test results at the significance level of a = 0.05 were shown in Ta-
ble 1, and the changes of annual maximum tide level at all stations pre-
sented a significant upward trend, with the significance level of test statis-
tics was higher than the corresponding critical value Z,/, =1.96. It is appar-

ent that the upward trend in maximum tide level at the upstream station ex-
ceed that at the downstream station. Specifically, at Mishidu Station, the
annual maximum tide level rised at a rate of 19 mm/year, and it increases by
16 mm/year at Wujing Station, Meanwhile, the annual maximum tide level
of Huangpu Park Station and Wusong Station increased slightly, with an
average annual trend of 8 mm/year and 7 mm/year, respectively.

Table 1. Annual maximum tide level trend test results of each station.

Stations ] Tendency Mutation change
Statistical value Z Mann-Kendall test Pettitt value p
Wusong 3.21 upward trend 2.12e-3
Huangpu Park 4.07 upward trend 2.89¢-4
Wujing 6.85 upward trend 1.85e-7
Mishidu 7.82 upward trend 7.18e-9

The calculated statistics p corresponding to the change points of the
annual maximum tide level sequence at Wusong Station, Huangpu Park
Station, Wujing Station and Mishidu Station were all less than the signifi-
cance level, indicating obvious mutations. As shown in Fig. 1, the mutation
years of annual maximum tide level at Wusong Station was 1987, and the
other three stations all mutated in 1988. But the tide level of upstream and
downstream stations showed different trend of inconsistent change.

The tide level variation at Wusong Station followed a trend of initial
increase and subsequent decrease, with an annual increase of 13 mm be-
tween 1964 and 1987, followed by a decrease of 4 mm/year after 1987.
Similarly, the maximum tide level at Huangpu Park station also showed the
same trend of change, although at a slower rate, increasing by 12 mm/year
before 1988 and decreasing by 2 mm/year thereafter. However, prior to the
change point, Wujing and Mishidu Stations experienced annual maximum
tidal level increased rates of 18 mm/year and 21 mm/year, respectively, af-
ter which the change shifted, decreasing at a frequency of 13 mm/year and
15 mm/year. Both stations showed a continuous ascending trend, with the
amplitude of annual maximum tide level change before the mutation year
being greater than that after. These characteristics of change may be related
to regional rainfall and the construction of water conservancy projects,
which have enhanced the flood resilience of the main Huangpu River and
effectively controlled the changes in tide levels
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Fig. 1. Annual maximum tide level change process of (a) Wusong Station,
(b) Huangpu Park Station, (c) Wujing Station and (d) Mishidu Station
on the main stream of Huangpu River from 1964 to 2021.

In conclusion, the change of extreme water level at the four stations has
shown a non-stationary increasing trend since 1964, and the mutation year of
each station along the Huangpu River was around 1988. Two subseries were
divided with the change-point as the dividing point for all these actual series in
the stations. The tide level at the main stream of Huangpu River has been prov-
en to be susceptible to tidal upwelling, and the upper reaches also showing a
dependence on the upstream inflow. The phenomenon should be raised the at-
tention of rainfall distribution studies in the Estuary region.
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Opzkomumem gviparicaem 061a200apHoCmb PYKO80OCH Y
000 «Ilpoexmno-cmpoumensvnoe npeonpusamue “Aemomocm»
3a OKa3anue noMowu 8 OP2AHU3AUUU U NPOBEOEHUU
XXXVIII nnenapnozo cosewjanus (Konghepenyuu) yuenoix
u npenooasamesneil 8y308, 00vedunsemvix Meiceyzoeckum
Hayuho-Koopounayuonuvim Coeemom no npodaemam Ipo3uOHHbIX,
pycnogelx u ycmoeswix npoveccoe npu MI'Y um. M.B. J/lomonocosa

IICII «Aémomocm» — 3TO CaMbIi KpyTI-
HBII1 MIPOEKTHO-U3bICKATENbCKUN WHCTUTYT
TPaHCIOPTHOM HampasieHHOcTH B Ilepmckom kpae
Y OJIUH U3 KPYIIHEHIINX Ha Ypaie.

OCHOBHBIMU HAaNpaBJIEHUSIMU JESITEIbHO-
CTH KOMITAaHUH SIBIISIOTCS: KOMILJIEKCHBIE HH)KEHEp-

ABTO MOCT HBIE M3BICKaHUs JTIOOOH CI0KHOCTH, TIPOSKTHPOBa-

HHE OOBEKTOB HE(PTEra3zoBOr0 KOMILIEKCA, pas3pa-

00TKa MPOEKTOB 0OBEKTOB TPAHCIIOPTHOM MH(PPACTPYKTYPHI (aBTOZOPOTH H
MOCTOBBIE COOPYKEHHS), 3eMJICYCTPOUTEIBHBIE U Ka/laCTPOBBIE PAOOTHI.

3a 30 ner pabotsr IICII «ABTOMOCT» OBLIO YCIIEIIHO BEIIOJHEHO
6onee 1500 paboT, CBsI3aHHBIX ¢ Pa3pabOTKON MPOEKTOB Kak B Ilepmckom
Kpae, Tak ¥ 1o Poccun B menoMm: MH)XXEHEPHbIE M3bICKAaHUS Ha AMYpPCKOM
ra30XUMHUYECKOM KoMIuiekce; Ha pyaHukax Hopwmiabckoro vukens, YIMK,
TPAHCIIOPTHBIE Pa3Bs3Ku U aBTo0poru B Ilepmckom kpae (BocTouHblit 00-
XOJI, Che3/] K HOBOMY TEPMUHAILY a3pONopTa U MHOTHE JIpyTHE).

OOHMM U3 OCHOBHBIX IIPUOPUTETHBIX HAIMPABICHUNH KOMIIAHUM SB-
nsieTcst paboTa ¢ MOJIOJBIMH CHENUATUCTAMH, UX HETIPEPHIBHOE O0yUeHHE
NOBBILIEHUE MPO(EeCcCHOHATIBHOTO ypoBHs. Pa3paborana mporpamma mom-
JCPKKU U TepeKBaTU(PUKAMK CHENUATICTOB, 110 KOTOPOH KOMIAHUS OIl-
JIaYMBAET MTOJIy4EHHE BBICIIET0 00pa30BaHMSI.

HaxoruieHHBIH OIBIT, @ TaK)kKe IMOJHAs MaTepHaIbHO-TEXHUYECKas
OCHAIIICHHOCTh KOMITAaHHH MO3BOJISIET C YBEPEHHOCTBIO CMOTPETh B OyayIee u
Y4JacTBOBaTh B CaMbIX aMOMIIMO3HBIX MPOEKTaX 1O Bcel Teppuropru PO.




Hayunoe uzoanue

Tpuauars BocbMoe IJIEHAPHOE
MEKBY30BCKO€ KOOPAUHAIIMOHHOE COBEIaHMeE 10 NpodJieme
3PO3HOHHBIX, PYCJOBbIX H YCThEBbIX IPOLIECCOB.
Joxyaabl U coo0meHust

COOpHHK HayYHBIX TPYAOB

OmeemcmeeHHOCMb 3a AYMEHMUYHOCHb U MOYHOCb
yumam, UMeH, HA36aHULl U UHBIX C6EOCHUI,
a maxaice 3a cobn0OeHue 3aKOH08 00 UHMENEeKMYATbHOU COOCMBEHHOCMU
Hecym agmopul NYOIUKYeMblX MAMEPUALos.

W3naetcs B aBTOPCKOM peJaKkLuu
Kommnerorepnas Bepctka: O. H. bacmuipesa

[Monxmucano B mevats 21.09.2023. @dopmat 60%84/16.
Ve neu. 1. 14,18. Tupax 50 3k3. 3aka3 277180

VipasieHue U30aTeNbCKON AE€ATEIbHOCTH
[TepmMckoro rocynapcTBeHHOTO
HaI[MOHAJILHOTO UCCIIEIOBATEIHCKOTO YHUBEPCUTETA.
614068 . [Tepmb, yn. bykupesa, 15

OtnevaTtano B Tunorpaduu
I'pynna npennpusartuit cKACTEP»
614064, r. [lepms, yi. Yconbckas, 15, od. 200.
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