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INMokazaHa paxHad TMAPOIOTHYECKAR H FTHIPOSKOIOMHYECKAA DONE MOBEDX
ocobenno BeceHHero (BIICC) g dyHKIHOHHpOBAHHMHE reocHeTeM. Brin
BOOHOOANAHCOBRIX CTAHIIMH O €MD BEMHYHHE Ha TeppHTopHH Pycckoit
OueHeHa TMAPONOTHYECKan PONTE 390neB0i NaxoTsl B NecocTenHOM |
cd B yMeHbIIeHHH BITCC Ha 3801 mo cpapHEHHID ¢ TIONAMH, HE pac
Donee OUYTHMO B MHOMOBOIHLIE W CPETHHE MO BOTHOCTH TOIEL
BOOHEIE TOOE, KOTOA MOBEPXHOCTHERIA CKIOHOBLIH CTOK Ha BCEX
nepuoga — ¢ 1920-x rogos no 1980 r. 1 ¢ 1981 no HacToAIIEE BpE
KIHMATA H AHTPONOTEHHOTO RO3AeiicTRHA. Y CTAHORIEHD, U
CKONMBKD PA3) CHHIHICH, TTABHEIM 00pa3oM B DEIYALTATE HY

HBIE, TAK H HETATHEHEIE MMOCAEACTBHA.

Kuouegnie ci0sa: BECEHHEE CHETOTAHHHE, MOBEPXHO

IO CKIOHOBOTO CTOKA,
obobmeHHe AaHHEIX 28

B rOOE pa3HOH BOJHOCTH.
I0HAY, KOTODAA BRIDAKAET-
MEIMH OCEHEID, MPHYEM HaH-
HHE COCTARIAIOT CAMEIE MANO-
OTCYTCTBYET. PaccMOTPEHE! OBA
AMHYAKIHECH XAPaKTEDHCTHEAMMA
C B0 BTOpO# nepwon pe3ko (B He-
KJIHMATa, YT0 HMEET KAk TTO3HTHE-

XHEAEMEIE OCEHBID MO, MeproIw 0o 1980 1 nocne @ , HIMEHEHHHA, NOCIEICTEHA

DOIL: 10.31857/82587556620010100

O

BBEAEHHE
HaubGonee spKkMM ¥ BaXHEIM TEPHOIC, o-
BoM uMKiIe hyHKIHOHHpOBaHHS HaleMyBix MBOI-
HBIX reocucTem Ha Pycckoil paBHuHe A Be-
ceHHee cHerotasHue. [maBHBIM 06p 3TOT Te-
PHOIL, a TAKKe BO BPEMS BHIN CHIIBHBIX
moxeit no cknoHaM sogocbopos YTHX BOI-
HEIX 00BEKTOB (03ep, BOOOXpaH , OOIIOT H Op.)
BEIIEHHBIMH
XHMHUECKHMH

TEKYT MOTOKH BOOLI, HACKILL
TBEPALIMH H PACTBOPEHHEIM
eemecTeamMi. Henenne 18u BIX M/HITH T0X-

JEBEIX BOI MO HAKTOHHBIM HOCTHM Pa3THYHEIX
ECTECTBEHHLIX H TNPHPO,

JBIBAETCH IMOBEPXH

CEKJIOHOBEIM om ([ICC, B Becennmii mepuon
BIICC).

[Mpn TCH B BHAY, UTO IO CKJIOHaAMH
noHuMaeTdgTa YacTh Bogocbopa, koTopas B obueM

raeTcs Bellle OpOBOK oBparos, Ga-
JIHH M APYTHX SM1EMEHTOB THIpOrpa-
TH. UMeHHO Ha cknoHax, BKIOuYas W
YYACTKH, pacCMOJAaraeTcs OCHOBHas

S
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cK_rmHnBuH CTOK, 3901eEaA Nax0Ta, HE pacna-

YACTh CENbCKOXO3ANCTEEHHBIX MONeil 1 APYTHX NIpH-
POOHO-AHTPONMOTNEHHBIX TEQCHCTEM.

B peaneHuIX ycnoBuax coBCTBEHHO MOBEPXHOCT-
HElI cToK HabmiogaeTca mosonsHo penko. Ob6wuHO
MOBEPXHOCTHEIH CTOK BK/IIOUAET ONMpeleleHHoe KO-
JIHUECTED BOJIEI, HAXOOAUIEECH B MoUBax M rpyHTax. Yem
ITHHHEE MyTh CTEKAIOLEil BOIEI, TEM BEPOATHEE yda-
CTHE B HEM “MOANOBEPXHOCTHOTO, “NOANMOKPOBHOTO ™,
“mouBeHHONO”, “NouBEHHO-TPYHTOBOMO”, “CTOKA BEp-
XOBOOKH ¥ Jake nogsemHoro croka [26, 28]. Kpome
TOro, MPaKTHUECKH HHKOIIA HA CKIOHAX BOJA He
CTEKAET CIUIOIIHEIM CNOEM, 4 TeUeT B MHKpPOpYyC/ax,
cthopMHPOBAHHEIX BOOHEIMH MMOTOKAMH 3peMepHOI
MHKpOpyuciikoBoit M pyuciikosoii cetn. B aammcu-
MOCTH OT MOpGONOrMH 3MEMEHTAPHLIX CKIOHOB
CEeNBCKOXO3AHCTBEHHEIX BOoLocOOpOB (NpsiMEIE, BhI-
MYK/BIE, BOTHYTHIE, BLINYK/IO0-BOTHYTEIE, BOJIHH-
CThIE), IMHHH CTOKA MOTYT ODpa30BEIBATE pazinu-
HEIii IPOCTPaHCTBEHHEII PHCYHOK 3TOMH CETH, Xapak-
TEPHCTHKA KOTOpPLIX npHBeaeHa B |7, 28].

B dopmupoanny # GYHKUHOHHPOBAHMH pai-
nuuHex reocucreM [1CC prmonusier npe BamHEIEe
p3aumMoobycnorneHHbie pyHKUHH. Bo-nepsrix, on B
3HAYMTENLHOH Mepe OBYCIOBNMEBAET BETHUHHY eXe-
rogHOTO 001Iero NPUTOKA BOAE B PEKH, 03€pa H BO-
moxpanwiHina [1]. Bo-sropex, [ICC — ocHosHOi
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daxrop dopMHUpPOBAHHMA TAKHX HETATHBHLIX SRIEHHIA,
KAK 3PO3HA MOYBEI M OBparoobpasoBaHMe, a Takke
oudpysHoro (pacceAHHOTO) 3arpAIHEHHA BOOHBIX
OBLEKTOB, B TOM uHuCle DHOTEHHEIMM JIeMEHTaAMH,
BO MHOTOM OTIPEIENAI0NIHMHE HX AHTPONOTEHHOE 3B~
tpoduposanue [2, 16, 21, 30]. [lo coBpeMeHHEIM
OLIEHKAM, [UI0LIANL SPO3HOHHO-ONACHEIX M TOOBEp-
MEHHEIX BOTHOH W BETPOROIi 3D0O3HH CENbCKOXO3MH-
cTBeHHbIX 3eMent B Poccun cocrasnser 124.7 mau ra
(1 40%), B TOM uncne spogupoBaHHeX — 54.1 MiH ra
(21.2%) [27). O6wumii cpenHeromoBoii BEIHOC C MALIHH
TOMLKO BANOBLIX (hopM BHOTEHHEIX MIEMEHTOB — 43074,
thocdopa, KanHs ¢ 3po3uei MoUBkl B PEKH H BOTOEMEI
ouenueaerca B uenoM ana Poccun B 14350 tric. T, a
thocdopa 1 azota — 2546 Twic. T [28]. Buorentsie Be-
LIECTEA BRIHOCATCH B BogHEe 00bekTH ¢ [1CC kak no
B3BEIIEHHOM (MPOOYKTEI 3PO3HH), TAK H B PacTBO-
penHom Buze. B peaynbTare nouBaMu TONLKO UeHTpa
u 1ora Pycckoil pasHuHBE TepsieTca B ron oT 435 oo
900 Teic. GMOrEHHBIX IMEMEHTOB, 4 B PE3yILTATe
TONLKO 3PO3HOHHBIX NPOLECCOB B 3TOM PETHOHE —
ot 1500 mo 2000 Teic. T OpraMHYECcKOro BEUIECTBA
[36]. IloTokH 3THX BELECTE, a TAKKE AN0XHMHKATOB
H panHoHyKnHa0s, BeiHocHMele [1CC ¢ sonocbopos,
TpaHCOPMHPYIOTCH THAporpadHYecKoi CeThid M,
MOCTYNAaNA B BOOHEIE ODBEKTEL, IPHBOIAT HE TONBKO K
HX YCHWIEHHOMY 3BTpO(hHPOBAHHIO, HO H COBMECTHO
CO CTOUHEIMH BOZAMH OT TOUEUHEIX MCTOUHHKOB
obycnoBnHBaOT oDIIee 3arpA3HEHHE BOOHEIX 0DBEK-
ToB. UMewinuecs B nuteparype JaHHLIE CBHIETENb-
CTBYIOT O TOM, UTO BKJIAT 3TOT0 BMIA 3arpH3HEHH
GhOpMHPOBAHHE KAYECTBA BOObI MOXKET OBITh BEC
cyuecTeeHHEIM. B HekoTOpRIX cnyuasix BRIHOC
HHYECKHX BELUECTE H IPYTHX 3arPs3HAIONNY

¢ BOOOCOOPOE MOXET NMPEBOCNOAUTE MO A oif

BEJIHMUMHE MX MOCTYIUIEHHE OT TOUEUHEIX H HKOB
1 gocTuratk oT 50 mo 80% obuiero nx npyka ¥ Bo-
umie obwexral [ 11, 12, 31, 34, 37].

OcuosHoit daxTop dopMupo I[CC u
BIICC — knumarnueckmii. B y EHTPANL-
HOIi H BOCTOYHOM YacTH PABHHH cHH ocoboe
3HaueHue npuobperanT cHe Bl H YCIOBHSH
cHerotasHud. Kak nokazano OMIEBLIE OCA/l-

KM, €CJIH OHH HE BRINMATANT
NoBOABLS, KpaliHe peako
HBIH CKJIOHOBLIH CTOK.
CTOK B TETUIOE BpeMs

HAX B OCHOBHOM
ceru. Cpenume M
33 NMepHod CHEroT
CETOHAX B 3THX
HKHOH YacTH
crenu, 70—9

0[1 BECEHHETO M0~
0T MOBEPXHOCT-
0l NOBEPXHOCTHHIH
eeT MecTo B 3THX paiio-

H rHaporpadHYecKoi

ME CHEero3anackl ¥ OCAIKH
HA OTKPEITEIX, GeanecHuIX
fionax cocragnsawot 140—170 MM B
it 3oHEl, 100—120 MM — B neco-
crenHeix paitioHax. B necy coor-
Hus cocranor: [70—190, 140—
B ospaxHo-BanouHoil ceTH, Kymac
51 C Monei CHer, 3TH BeTHUHHE] MO-
paza Gonbuie, yemM B mone [23]. Kone-
cOPONIOTHYECKHX YCJIOBHH B NEPBYIO
LACHAKTCA MHOTOKpaTHele (1o cpaBHe-

H3BECTHA PAH. CEPHA I'EOIPATLHYECKAA

HHID CO CPEIHHM MHOIMVJIETHHM ETDKGM] H3IMEHEHHHA

MOBEPXHOCTHOTO CTOKA B MHOTOBOOHEIE H OBOI-
HEIE TOOHL.

B crenunoii 30He cknoHoBOrO CTO OBOJI-
HEIE TOkl MPAKTHYECKH He Habmioma MECTE C
TEM B YCIOBHSX BHICOKHX CHETO3an PMHPO-
BABIIHXCH HAa XOPOILIO YEIAKHEHH HH H TIPO-
MEP3IIHX MouBax, HabnomawoTca hBHO BEICO-

¥ue ero 3HaveHus. B aToii soue
HBIX  JIET NMpakKTHYECKH
MHOTQOJIETHEE 3IHAUEHHE
CHBHOCTH 2P0O3HH MOYBRI

KT CpeoHES
OBOOBA H HHTEH-

Hayuennio seceHn PXHOCTHOTO CEJIOHO-
BOTO CTOKA Ha TEPPH CCKOM paBHMHEL Ha OC-
HOBAHHH JaHHBIX ANAHCOBLIX (CTOKOBRIX)
CTAHLUMWI nocnnmegann pabor[1, 3, 5,6, 14, 17,
22, 26, 29, 39]. billasi YACTh 3THX paboT BhI-
MOJTHEHA YHKE I 0 OABHO, XAPAKTEPHIYET B OC-
HOBHOM Cpe, OrONETHHE 3HAYEHHSA CTOKA H HE
OTpaXacT B MEpEe MPOH30LIENIIHE B MOCEI-
HHE TOIE HYECKHE HIMEHEHHA H HIMEHEHHA
BCKOX03MHCTBEHHBIX yroguid. B man-

HOiA AMPHHATA MONLITKA YYECTh ITH H3Me-
HEHH ennTensHo K BIICC 8 rogw paznuunoii

EHKH BECEHHETI'O ITOBEPXHOCTHOI'O
CKJIOHOBOTO CTOKA

Ocuosy B pacuerax BIICC cocrasnsitor nanHbie
BOAHODANAHCOBEIX CTAHLMIA, NPEACTABIAIOUIHE CO-
Goit peaynbratel Habmogenuii 3a BIICC na croko-
BEIX Iomankax. [lepeyens BogHobanaHCOBEIX CTaH-
Ui, JaHHBIE KOTOPHIX MCMONB30BaHEl B CTAaThe, a
TAKKE O CPEAHHMX, MAKCHMAILHBIX H MHHHMATLHBIX
3HAYEHHHAX CTOKA, MOMyYeHHLIX Ha Kax1oi BogHoba-
JIAHCOBOMH CTAHIIHH 3a roasl HabmogeHui, npeacTas-
nensl B Tabn. 1. B rugponoriu cdopMynHpoBaHbl
CHEYIOLIHE KPHUTEPHH OLEHKH BOOHOCTH Troga Mo
PEYHOMY CTOKY: MHOTOBOIHEE — m0 25% BeposaTHO-
CTH NPEBLILIEHHA, OLEHHBAEMOMN 10 MHOTOJIETHEMY
psIy CTOKA, CPEIHHE M0 BOOHOCTH okl — oT 25 oo
75%, manopogHeie — ot 75% u Gonewe [15, 24, 25].
[TpumeHH™M 5TH KPHTEPHH H IS CKJIOHOBOTO CTOKA.

OIHCXDHHHE MATEPHAJIBI U METO LI

O6obmenne AHHBEIX SKCMEPHMEHTANBHEIX Ha-
fnogeHnii 3a CKIIOHOBEIM CTOKOM CONPSIKEHO CO
3HAaUMTENbHEIMH TpyaHocTaMH. [Ipexne Bcero, oun
CBHA33aHBl C KODOTKMMH BPEMEHHEIMH DAIJAMM Ha-
frrogeHHii 33 CKIOHOBBIM CTOKOM, HE MpPEeBHILLAID-
mHMH 15—30 ner na GonbIIMHCTEE BECEMA PENKO
ceTH BogHoDanaHcoswix craHumii Pockomriuapome-
Ta, 4 TAKKE CTALMOHAPOB APYroil BeJOMCTBEHHOMH
npuHamiexkHoctH. M nue Ha HekoTOpBIX M3 HMX
Habnwonenns senyres okono 40—50 ner [4, 19, 38].
[Ipuuem oHM OXBATHIBAKOT NMEPHOOEI, CYLIECTBEHHO
OTTHYAIDIIHECH 110 KIMMATHYECKHM YCIOBHAM.
Kpome Toro, BecbMa paanHuHbl KaK YHCIO 00LEKTOB,
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Tabanua 1. Becennuit noBepXHOCTHRI CEIOHOBRI CTOK MO JAHHBIM BOIHOOANAHCOBRIX CTAHLHH
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JoHa CraHimsa [Nomer HabmomeHH XOEACTBEHHEIX
yroguil OceHRID

Jlecnan |BapriGHHCEHE cTALHOHAD 19521954 3abk, H/OT*

BHUYA
Jlecuan |Banmaiickas pogHOOAmaHCO- 19651977 3a0k, H/TI

|pas cranmma
Jlecnan |Bunaituait — sogHoGanaHco- | 1972—1975, 19771980, 1983, | 380k, /D 115.7 23.0

|pan cTanma 1985
Jlecnan |Bonoroa (CemeHxKoBO) 1975—1978, 1980, 1983, 1985 |3abw, v/ 9 162.2 85.4
Jlecunan |3aropcrmit craunmonap HTT AH 1955—1961 Iabk, H/TI 64.0 124.0 100.0
Jecunan |3anagnoro [NoogMockoBRA 1951, 1952, 1964—1966 Iabh, H/TI 0 57.0 120.0 86.8

CTALHOHADEL
Jecunas |Herpunckmit cranmoHap 19381940, 1950, 1951,1953, | 3a0k, l* 10.2 233.0 86.4

19551978, 1991, 1994—1996,
2000—2006

Jlecnan |[logmockorHan BogHoDanaH- 1956—1986 3 % 0.3 190.0 73.0

COBaA CTAHIIHA
Jlecunan |[IpuGamrmiickas BogHODa- 19511982, 1984 , H/TI 4.0 187.3 674

naHCORaA CTAHIIHA
Jlecnan |CobakHHO-arpoMeTCTAHLIHA 1925, 1926, 1928, 19 3a0k, H/TT 12.0 717.0 434
Jlecnan [TocHeHCKas CTAHLIHA 1935—1940 Jabk, H/TI 76.0 132.0 104.2
Jleco- |banamoBckas cenkCcKOX03si- 1952—19 3n0E 0.0 60.0 26.5
CTEMHAA |CTEEHHAA ONMEITHAA CTAHIIHA ‘7 H/TI 0.8 1110 45.0
Jleco- |Boryenaeckas eogHoOanas- | 19501953, 5—1977, | 3a0w 0.0 69.3 19.1
CTEMHAM |COBAA CTAHLIHA ]@ﬂ] H/n 0.0 85.6 1.4
Jleco- |BsazoBckmil cTauHoHap 1964— . 1968, 1970 Iabh 0.0 39.0 19.4
CTEMHAHA H/m 26.0 50.0 36.2
Jleco- |KaMeHHa#d cTENh 953, 1955, 1956, 390k 0.3 84.7 29.9
CTEMHast 8—1966, 1968, 1969  |y/n 0.3 |143.0 63.6
Jeco-  |Kypekwmit ctaumonap HT 01971, 19731974, 3abn 0.1 98.0 21.2
CTENHas 1976—1978 H/TI 3.8 | 176.0 55.6
Jleco- |HuxHeneBHIIKAS BOTH 1953—1955, 1958—1970, 3a0s 6.0 157.7 58.7
CTeNHadA [TaHCOBAs CTAHLHA 19721974 H/T 13.0 192.2 80.1
Jleco- |HosocHnwekas Al 1959—1997, 20032016 Iabn 0.0 146.0 218
CTEMHAA '"0 H/TI 0.0 186.0 29.0
Jleco- ﬂpmecﬂancxz@ 1930, 1933, 1937. 1949, 1950, |3sabn 0.0 195.0 374
CTEMHAH 1952—1954, 1936, 1957, 1960, |u/m 0.1 151.9 48.2

1961, 1963, 1964, 1966—1977
Jeco- [TuMameBcKH OPHEIH 1952, 19541958 Iabh 0.0 60.0 13.1
CTEMHAA [MYHKT H/TI 4.7 155.0 64.5
Cren-  |Bonro OTILITHOE 1950, 1957—1981, 1983, 1984, | 3a0w 0.0 45.0 34
Had X0 1986—1998, 2000, 2003—2005, |y/n 0.0 76.0 14.8
2009, 2010, 2015, 2016

Cren Kas pomHoGanaHcoeas | 1952—1955, 19571961, 1964, | 380 0.0 56.0 0.8
Has 1966, 1968—1970 /T 0.0 |109.0 30.4

H3BECTHA PAH. CEPHA T'EOIPAMHYECKAd M |

2020



40 KAIIYTHHA u ap.

Tabanua 1. OxoHuaHHE

JoHa CraHimsa [Nomer HabmoeHHi
Cren- |Epmoscksit cTatmoHap 1953—1956
Hasd
Cren- |KaMunmmHck## onmopHei 1960— 1964, 1968, 1970
Had [nyHET
Cren- |KuHenbCcKan rHOpoIOTHYE- 1952—1957
Hasd CKAR CTAHIIHA
Cren- |[Moeomsckas ATTIOC 1959—1994, 2001-2009, 2011— i
Hasd 2016 ; :
Cren- |ToncToBCcKas rHApOIOTrHYE- 19371941, 1957 Iabk o 0.3 119.0 30.7
HasH CKaAA CTAHIIHA H/TI * 12.0 107.0 49.2
Cren-  |Durensckas rHIpOIOrHYE- 19511956 Iab 0.0 16.0 6.5
HadA ICEAH CTAHLHA HY 0.2 76.0 36.9

* He pacnaxwBasMbie OCEHEKD MOJIH.

Ha KOTOphIX nposogsaTca Habmonexnus 3a BITICC u
onpefensilnIMME UX ¢daKTopaMH, TAK H YCIOBHSA
npoBeneHHa 3THx Habmiomenwil (pasMepsl mioia-
OOK, DKCTIO3HLIM, YKIOHEL, NOUBEHHEE XApaKTepH-
CTHKH, THIE ceBooGopoTos, xapakrep obpaboTkm

ap.). Takum obpaszom, npu npoBegeHHH Habmio,

MNOYBLI, BHOBLI NIPOTHBOIPO3IHOHHBIX ME[‘.IDFI[)HHTHﬁ E

HEI YCIIOBHA OOHOPOIHOCTH MOCTAHOBKH H NMPO
HHA HCGJ]B,I[DBHI-IHﬁ ITOro nNpoLecca.

HHI{ BO MHOTHX CIIYyYadaXx NMpaKTHYECKH HE Cﬂﬁﬂ%

HEGMOT]'}H Ha 3T0, HEOIHOKDATHO M) a-
JJHCE MOMNBITEHM HCMIOWIB3IOBATE XOPOLIO po-
BaHHEIIH B THIPOJIOTHH annapar Te UECKHX

(yHKUMii pacnpeneneHns BEPOSTH
ANMPOKCHMALIMH SMITHPHUECKHX JaH
OLIEHKH CTOKA pa3jHOil noBTOpsie
KOHKPETHEIE IPHMEPEI KOTOPBIX T1
Opxako W3BECTHO, YTO MpaKTHY
NPHMEHSEMEIE B THAPOIOTHH
pOLLD aNMPOKCHMHPYIOT 3M
oBnacTH cpegHHX 3HAYEHH THOCTH TIPEBLILLIE-
HuA (obecnedeHHOCTH). e BpeMsa B obnacTH
HH3KHX obecrneueHH CHO/BIOBAHHE PAITHY-
HBIX TEOPETHYECKH m@er 3HAYMTENLHO PaziH-
YAKIIHECH OLEH MANBHEIX 3HAYEHHH MC-
CleayeMbIX Xapa k [32, 35]. Ilpu sTom ons
OLIEHKH CTATHCTHYECKIX napaMeTpos 3THX MPB uc-
NOB30BATHCE o Donee LIHTENbHBIE PSALL Ha-
M CTOKOM, Y€M HMEIOTCSH s
OJyYEHHEIE BJIUTEPATYPE OLEHKH
aueHuit BIICC ¢ ucnonszosanm-
kux OPB nns oToenebHEIX CcTAHLWE
PHBATH TOJBKO KAK BEPOSTHOCTHEIE.

BCE LIHPOKO
OCTATOUHO X0-
YeCKHE OAHHEIE B

0, TPHMEHEHHE HOBRIX METOIOB CTaTH-
AHANMH3A, TAKHX Kak MeTol L-MoMeHnToB,

H3BECTHA PAH. CEPHA I'EOIPATLHYECKAA

jiF:114) LIHE Pe3yNETATEL [ KOPOTKHX, HEOI-
HO X pamos [8, 9], MO3BONMT YTOUHHTE MOMY-
ue, sHaueHusA skcTpemansHoro BIICC. Ho ects
H Opyroii nmoaxoln, MCNONL3IOBAHHEIN HAMM H OCHO-

HEIH Ha TNPHHUMIE 3PrOSHUYHOCTH — TOXIE-

EHHOCTH FMIPONOTHUYECKHX NMPOARIEHHI BO Bpe-
MEHH H B MPOCTPAHCTEE, PasyMeeTcsd, NMPH MAaKCH-
MankHO BnM3KKuX yornouax GoOpPMHPOBAHHA CTOKA B
stom npocrpadctee [20]. B wactosmeit pabore kpu-
Bhle 00ecneyeHHOCTH JAHHLIX CTOKOBLIX IUIOIIATOK
0DLeIMHEHE] B OHH PSLL OTIENIEHO I Ka¥a0i npu-
pOOHOW 30HB — HOMXHOH wacTH necHoil (momzona
CMEILIAHHEIX JIECOB), NecocTenHoil 1 crenHoil. Kpu-
Bhle ocTpoeHk! THddepeHIMPOBAHHO 1A OBYX M-
puonos— no 1980 u nocne 1980 r. (cospemeHHBI#H Ne-
puon). Bpemennda rpannua (1980 r.) npuGnuam-
TelLHO ONpeNenseTcs MPOH3OIIEIUIHME B 3TO BPEMS
Ha TeppuTopuH Pycckoil paBHMHEL CyLIECTBEHHEIMH
H3MEHEHHMAMH KIMMATHUYECKHX YCIOBHI - noTerue-
HHMEM KIHMMaTa, ocoDeHHO B 3MMHHH mnepuon.
Kpome Toro, npumMepHo B 3T0 ke Bpems, a ocobeHHO
¢ 1990-x rogos, NpOH30LING H3IMEHEHHE CTPYKTYPhI
yroguii, npexne BCETD YMeHbILIEHHEe MNolAaneil nomg
anbnesoii (oceHHe) NaxoToi NoL APOBEIE KyIETYPhI
H yBelWueHHe IUowaneil, He pacnaxMBaeMEIN OCe-
HEIO. A 3TO MMEeT NPHHUHIIHATEHOE 3HAYEHHE, T0-
CKONBKY HHGMILTPaLH BOIEI B MOUYBY, pACTIAXHBAE-
MYIO OCEHBI0, 3HAYHTENLHO NPeBLIIAeT HHHIETpa-
LIMIO HA MOJAX, HE PACTIAXWBAEMEIX C OCEeHH (CTepHs,
03MMElE, 3anexb, MuoronerHue tpaenl). CooTeer-
CTBEHHO, Ha 390K HMxe noBepxHoCcTHHI cTok. Oco-
BeHHO 3TO 3aMETHO B IECOCTENHOMH M OTYACTH B CTEN-
HO#i 30HAX, I7le BO MHOTHE N0kl CTOK HA PAa3HBIX YT0-
IOBSAX PABEH HYIIO.
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BECEHHHWH MOBEPXHOCTHBIM CKJIOHOBBIM CTOK HA PYCCKOWM PABHUHE
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Puc. 1. Kpusnie ofecneuyeHHOCTH CPETHERIBEIIEHHOID C
YUETOM CTPYKTYPE CENBECKOXOZANCTEEHHRIX YyroaHil se-
CEHHEID MOBEPXHOCTHOND CEAOHOBOTO CTOKA B NecHOH
3oHe Pycckoil paBHHHEL.

B necuoii 3oHe, B YCIOBHMAX MOBEIIEHHOTO
VRIAKHEHHA, PAITHYINA B HHOHIETPALHH H NOBEPX-
HOCTHOM CTOKE C YrOOWii ¢ HATMYHEM WIH OTCYT-
CTBMEM OCEHHEi 0DpabOTKM MOYBEI OTHOCHTENLHO
HepenukH. B oToenkHLEe ookl cToK c 390K B necHoi
30HE MOXET DRITh JaXKe BHILIE, YEM C MMONeii, He pac-
naxusaemMeix oceHu. B nepuon mo 1980 r. 3566 sanu-
MANa B JIECOCTENHOI 30He B cpenHeM okono 60%, a B
crenHoii 3oHe oxono 70% nnomann cenncKoxo3sii-
CTBEHHBIX YrOAMi Ha cknoHax, a nocae 1980 r. — co-
orsercreerHo 40 u 50%. Ina necocrenuoii u cTe
HOMH 30H KpHBeIe obBecneyenHocTH 3HaveHuid BIT
CTPOMIHCE OTAENBHO IUTH 390 | NoIeii, He pac
BAEMBIX C OCEHH, M0 JaHHEIM MapAUIENLHEIX Ha
IeHHI, a TAKXKE B LEeI0M 18 CEKIOHOBOTD (s

YUETOM COOTHOLIEHHA 3THX yroguii. B nec e,
I7le paxIHYMs B CTOKE C YrOoguii ¢ Hanuy oT-
CYTCTBHEM OCeHHel oOpaboTku nouskl ENb-
HO HEBEIMKH, KAK M YHCIIO JIET map HBEIX Ha-
GnroeHHil Ha ITHX YTOAbSX, CTPO IHHEH-
HEIE KpHEBBEIE 0DECneYeHHOCTH BIICC na

&>
I

41

390H M MNOJAX, HE PACNAXHBAEMBIX OCEHBID, ILTTH KaX-

naoro w3 asyx nepuogos. [Lis Becex 30H MCPRLLIOBA-
NMCH JaHHBIE HADNMIOIeHHi TONLKO Ha cy BIX
H CTMHHUCTHIX MoYBax, npeobnagaoum BCKO-
Xo3fiicTEeHHBIX yroobax Ha Pyccko, uHe. K
00BEKTHBHEIM TTPOGIEMaM BRIMOIH obobie-
HHSl OTHOCHTCH 3HAYWTENLHOE HHE YHCIa

OeHCTBYIDIIHX BoOHOoDanaHCOB HIHH Mmocne

1980 .
30HAJILHBIE BETH BECEHHEIO
[MOBEPXHOCTHOI'O HOBOT'O CTOKA
B I'OObI PA3J BOOHOCTH

Ha puc. 1-3 n HEI KpHBBIe obecneuen-
HOCTH BEAWYHH cﬁw OTOENBHEIX TTPHPOIHBIX
30H, a B Tabn. 2 — € 3HAYEHHA BEJIHYHH CTOKA
10,25,50,75u ii obecneueHHOCTH.

AHANMH3A, NPAKTHYECKH BO BCE
eMmHOoH H CTenHOI 30HAX MEeHb-
Ha He PacnaXHBaeMbIX OCEHBID YTO-
YEHHE COCTARMAIOT CAMEIE MANOBOIHEIE
K Ha CKJIOHAX Ha BCEX YTOAEAX OTCYT-

roabl,

cruyfn‘. g'r BLIBOJ, MOJHOCTLI) COTMTACYETCA C pe-
33'}@ W, MOIYYEeHHEIMK 3a Donee paHHMil nepH-
of , 29, 39]. Tak, go 1981 r. crok B necocTenHoil
30He Ha 390M OBUT MEHELIE, YEM C HE PACTIAXAHHEIX C

exHocTH B 1.3 pa3a, B cpeIHHE MO BOOHOCTH TOIEI

-HOi1 obecneuyeHHocTH B 1.6 pa3a, B MATOBOOHEIE
roasl 75%-noii obecneuennocti — B 2 paza. B cren-
HOi 30He B nepuom a0 1981 r. crok Ha 36K GeL1 HIXKE,
YeM Ha MOoJsX, HE paclaxMBacMBIX ¢ OCceHH, Bonee uem
B 3} paza B MHOTOBOOHKIE TOLI, B | pa3 B CPEIHHE MO
BOMHOCTH Toasl H B 20 pas — B ManoBonHeie rogsl. B
COBPEMEHHBIH MEPHON 3TH pajnHuKMs eule Gonbiue,
coctaensas B roasl 10%-noii obecneuennoctu 1.5 pa-
33 BJIECOCTENHOM 30He u Gonee 4 pa3 B crenHoil 30He.
H B necocrennoii, H B cTEnHOI 30HAX B COBPEMEH-
HElI nepuon gaxe B rog S0%-woi obecneueHHOCTH

@1}{1& noneii: B MHoropogHule roawl 10%-Hoii obec-

MM MM (@)
120 - * Jub 100
m B He acnaf#sacmee ocensm no 1980
100 - x 80| == no 1950
~ naxuBacMelc occHe o 1981 =— 98]
80 [k @ 60 -
60 g 1 0
40
40 -"%(xx ~~
-
0f R 20 e
“‘
T TE T, T T R TR TR, P TR, SRR, TR SO . 1 1 |
0 100 0 60 80 100
P, % P, %
ofecneYeHHOCTH BECEHHEND NOBEPXHOCTHOTD CKIOHOBOTO CTOKA B NecocTentof soune Pyccxodt pasamumes: (a)
SMITH & pacnpesencHHa M MX ANNPoKCHMALME I 3961 M nonedl, He pacnaXxMBIeMEX OCeHED, (6) CpeIHeBIBEINEHHO-
'O CT! YETOM CTPYETYPEl CENBCKOX03RHiCTREHHEIX Yromrit.
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MM (a) (6)
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Puc. 3. K]_]I-'IBHB obecne4eHHOCTH BECEHHETD NOBePXHOCTHOMD CKIOHOBOID CTOKA B CTEI

CTOKA C YUETOM CTPVETYPEI CENLCKOXOIACTBEHHEIN Y TOMHI,

cckoit pABHHHE: (3) M-

H
NMHPHYECKHE PACHPEIeNeH A H HX ANNPOKCHMAIIHH 118 396K | noneit, He mcmm&uém, (6) cpenHeRIBEIEHHOTO

CTOK Ha 3#0M OTCYTCTBYET, 4 B MalOBOIHBIE TOIE
cToKa HeT Ha BcexX yroawax. [lpu aToM uHTEpecHO,
uro Hanbonewuil ruaponornueckuil adbexr anbne-
B0 MaxoTkl B ADCOMIOTHEIX 3HAYEHHAX (B MM clos
CTOKa) NPOABASETCA B MHOTOBOJHEIE H CPEIHHE MO
BOOHOCTH rogsl. OTMeTHM, 4TO H3-3a COKpalleHHs

HBIX BBIBOIO KTEPHCTHEKAX MHOTOBOOHEIX JIET

TpedyoTcs 1 MTeNbHEIE HCCNEN0BAHHSL.

Euwe HTEPECHEII BRIBON M3 AHATH3IA HIY-
YEHHEI % — peaxkoe ymensinenue BIICC B no-
clnenH SATHIETHA, 00YCIOBIEHHOE IMABHEIM 00-
pa EHEHHEM KiIMMaTa. lak, B HXHOH

uyucna HabmogeHHH Ha BOTHOOANAHCOBRIX CTAHLMAX  yp, HOii 30HE cTOK B roa 10%-noii obecnieven-
EO BETOPO#H NEPHOI Mbl MOXEM JTHIIL OUEHE OPHEHTH- g HH3IWICA MO CPAaBHEHHIO C MPEILIECTBY -

posouto cyauTe o BIICC B8 muorosBomHeie romwi uM mnepuogom ©Oonee uwem B 1.4 pasa, B
10% -Hoii 1 MenbLei obecneuenHocTr. [lna yeeper- éocremmi’l B 2.0 pa3a, B crenHoii 3oue — B 1.3 pa-

1981—-2016 rT., MM

Tabanua 2. KBaHTHIH 30HATEHOTD nﬂmpmmmﬂm&m CEJIOHOBOTO cTOKA Ha Pycckodt pagHuHe B 1925— 1980 1

BIICC, mm
3oHa
necHas ﬂ%aﬂ CTEMHaA
BEPOHAT- CpPEIHE- i, CcpenHe- ¢ Nonei, CpenHe-
HOCTE, % | BIBEIIEHHEIH ¢ 30m HE panr@uc OCEHH | BIREIIEHHEIH ¢ 30m HE PACTIANAHHEIX ¢ OCEHH| BIBEINEHHEIA
¢ 1925—1980 rr.
10 128 76 b 97 84 26 81 43
25 105 5 73 60 10 53 23
50 76 Eb 47 36 4 30 12
75 5l @ 29 20 | 20 7
90 32 5 15 9 0 10 3
1981—2016 rr.
10 31 48 41 12 52 32
25 11 28 21 3 24 13
50 50 0 3 2 0 1
30 0 ] 0 0 ]
90 15 0 ] 0 0 ]
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3a. B rogw 50%-Hoii obecneueHHOCTH COOTBETCTBY-
Illee cooTHoweHue cocrasnser 1.5, 18, 12 paa. B
MATOBOOHEIE TOOEl [5%-Hoii obecneyeHHOCTH
BIICC camaunca 8 1.7 pa3za B woxHoi yacTH necHO#M
30HEI, & B JIECOCTENHOM ¥ CTENHOMH 30HAX B HACTOS-
llee BpeMsl OH MPAKTHUYECKH OTCYTCTBYeT. 3aMeTHM,
YTO eC/H H3IMEHEeHHMs KIHMara chnocobCTBOBATH
YMEHBIUIEHHIO CTOKA, TO XapakTep XO3siicTBEHHOMH
IEATEILHOCTH B MOC/EHHE rOgkl CIocoBCTBOBAN ero
YBEIHUEHHIO 34 CUET TOTO, YTO COKPaTHIHCH TUIOLIA-
oM nog 3abnesoi naxoToi, ocofeHHO B CTENHOH 30-
He. CHuaunca 06beM BHOCHMEIX B TIOYBY MHHEPATb-
HEIX M OPraHHYecKHX YHOOpeHMi, ymy4InamiiMx
MOYBEHHYID CTPYKTYPY, KOTOpasi B CBOWO O4YEpelb
BIHSIET HA HHQWIETPALMOHHYID CNIOCODHOCTE MOUB.
CokpaTHnock NpoBedeHHE pa3HOOOPA3IHBIX NPOTH-
BO3PO3HOHHBLIX MEPONPHSATHIH, cnocobcTEOBaBILIMX
YMEHBUIEHHIO CKI0OHOBOTO cToka. OnHako BIHsAHHE
M3MEHEHMS KIHMATHUECKMX YCIOBHIl oOkasanoch
IHAYMTENBHO CHIBHEE, YTO, B KOHEYHOM HTOTE, MPH-
Beno K ykasanHomy cHickenuo BITCC.

HMocaedemeus uzmenenus BITCC
8 COBPEMEHNbII nepuod

[Mpousowenuine H3MEeHEHHS HMEIOT KakK Mono-
JKHTEIbHBIE, TAK W HEraTHBHBIE nocneacTsus. Bos-
pocna uHGHALTPaLlHA BOAEI B MOYBY, YTO crnocob-
CTBOBAIO NOBBILIEHHID YPOXAHHOCTH CENIBCKOXO-
IAICTBEHHBIX KYNBTYP, CHHXEHHIO MacwTabo
pPa3pyLIMTENBHEIX TIONOBOAHI, KOTOPEIE CTAIH
Gonbiueil Mepe (bOPMHPOBATHCS 3a CYET CTOKA C
wany rugporpaduueckoil cern. Ypennuunace
YCTOHYHBOTO CTOKA TMOM3EMHOIND MPOHCXO
YMEHBUIWIACE BHYTPHIOLOBAas HEpPaBHOME

croka. CHH3MIACE MHTEHCHBHOCTE 3 BIX
MPOLECCOB HA CKIIOHAX H BRIHOCA 3arpss iy Be-
uecTe B pexH H Bogoemul ¢ BITCC. C TeM
BO3POCTH MOTEPH BOIEI HA TYTH OT B K BOJ-
HEIM ODBEKTAM, YMEHBIIMIHCh PEUHOTO
CTOKA, UTO O0CODEHHO CKA3ZANOCh iine owna,

KAK 3TO XOpOILUO MOKAIAHO B pa 3. 18]. Bos-
pOCIIO 3arpsA3HEHHE MOA3EMH

Bcsi coBokynHOCTB MoOCHE,
H3MEHEHHIl BECEHHETD MO
ro croka Ha Pycckoii pas

ANBHOTO paccmmpemim

ONEl

1. Becennuii nopeXHOCTHEIH CKIOHOBRIH CTOK —
OIHO M3 Haubo BAKHBIX THAPOIOTHYECKHX SRIE-
CTETNEHH ONpenensiouee dop-
LHHOHHPOBAHHE HAZEMHEIX M BOMI-
yeHHE BCETO Iojd.

NMPpOH30IIENITHX
HOI'D CEKIOHOBOD-
CITY EXHMBAET CIIELIH-

2. HO obDoDIeHHe JaHHEIX 28 BOogHODa-
naH UMl pasHEIX OpPTraHM3auMili W Be-
IOMCTBS OCHOBAHHH MX aHATH3IA pacCYHMTAHA Be-
JIHYHHA EHHErD MOBEPXHOCTHOIMD CEKJIOHOBOIO

H3BECTHA PAH. CEPHA TEOTPADHYECEAd M |

CTOKA B TOORI PA3THYHONH BOOHOCTH HA TEPPHTOPHH

K HOH 9aCcTH NTecHoi, B 1ecOCTENHOH H ol 30-
Hax Pycckoii papuunn. s necoctento HO#H
30H PACYET BLINOMHEH OTAENLHO JU1d Cellb-

CKOXO3AHCTEEHHRIX noneil non 3abk
pacnaxaHHeiXx ¢ oceHH. Jlna a3THx
cpenHeB3BelieHHbIe oueHkH BIT
HOLIEHHA TUIOIANEH, 3aHATEIX H
OCEHH H pACTAXaHHBIMH TIOJS
NIECHOM 30HBI PACYET BhITION
BCEX CENLCKOXO3HICTBEHH

HHHA HX TI0 NPH3HAKY HANH

Hell scnamku. Bee oue
puonos —mgo 1981 r. 1

3. logreepaaeH
ABTOPaMH BEIBOJE
356H Mo cpaBHEH
C OCEHH B JIEC
HHE — Camkl

i Ko HOH YacTH
HHEHHO 1A
nii, bes pasgene-
OTCYTCTBHSA OCEH-
YueHBl 118 BYX mne-
HHOro — nocne 1981 r.

MOTYYeHHEIE PA3HEIMHA
CTBEHHO MEHEBIIEM CTOKE C
SIMH, HE PACTIAXWBAEM LIMH
H crenHoii zonax. Moxmoue-
IHEE TOOLI, KOrOa BeceHHHI

MOBEPXHOCT OHOBEIH CTOK Ha BCEX YIOObSX
OTCYTCTBY e BpeMs MokKa3aHo, 4to B abco-
JIOTHBIX Hsx (B MM cnosi) HanGomnslIHe pas-
JTHYHS ITHMH yroasaMH HabnwogawoTcs B
MHO € M CpeIHHE M0 BOGHOCTH IOk, a HaH-
Me B MaNOBOIHEIE.

SIRNIEHO NOBCEMECTHOE CYLIECTEEHHOE CHH-
KEHHT NMOBEPXHOCTHOIO CKIOHOBOTO CTOKA B COBpE-
Hulil nepuon (c 1981 r.), yro MMeeT KaK NOIUTHB-
, TAK M HETATHBHEIE niocnencTeus. [ nasuuii nosu-
BHLI PE3yIETAT — YB&IHUYSHHE 3aMacoB NOYBEHHOH
RATH, YTO CrHoCOGCTBOBANO MOBEILIEHHID YPOXKa-
HOCTH CENbCKOXO3ISIHCTBEHHEIX KYJIETYD, CHHMKEHHE
MHTEHCHBHOCTH 3PO03HMHM W BEIHOCA 3ArpPA3HANLIMX
BELLIECTE B PEKH W BOJOEMEl, 4 TAKKE POCT YCTOMHIH-
BOTO PEYHOTD CTOKA NMOI3EMHOIO MPOHCXOMIEHHSL.
Herarusuwmii pesynsrar — obiiee cHHXeHHE pecyp-
COB PEYHOI0 CTOKA, (GOPMHPYIOLIHXCH TABHEIM 00—
pasoM B BECEHHHI1 MepHOI HA CKIOHAX W Ha NI0LIA-
IOH ruaporpacduueckoil ceTH, yCHISHHE 3arpA3HEHHS
NMOI3eMHLIX BOI.

5. lns Gonee NMOMHEIX BRIBOOOE O JHHAMHKE Be-
CEHHETD NOBEPXHOCTHOTD CTOKA M NMOCIEICTBHAX ET0
H3IMEHEHHI B COBpEMEHHLIH nepHon u B Oymyuiem
Guino Okl Ype3BEIYAHO BAXKHO PacloiaraTh CBEOE-
HHAMH DONBIIErD, YeM HMEETCH CEromHH, KoIHYe-
cTBa BogHOoDanaHcoBwix craHuui. Peanumaumnsa pa-
GoTHl paHee CYLIECTBOBABIIMX CTAHLMH M OTKPHITHE
HOBEIX ¢ MporpamMmoii paboT, cooTseTCTRY IOLIEH pe-
MIEHHKD HAIPEBUIHX AKTYATBHBIX 3a0a4 THAPOIOTHH
H BOJHOIO X035HCTRA, B YACTHOCTH, M3YUEHWS MyTeil
onTaMansHoro perynuposatus BI1ICC — onna w3 He-
0OXOIMMEIX, 10 HALIEMY MHEHHIO, 3a1a4 THOIPOJIOTH-
YECKOT0 H THAPO3KOIOTHYECKOTO MOHHTOPHHIA.
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The important hydrological and hydro-ecological role of slope runc
The data of 28 water balance stations on the S5R value on the
different water flow are summarized. The hydrological role of a
steppe zones is shown. It leads to SSR decrease on the fields
S5R on the fields not plowed in autumn, and most significan
tion is the driest years, when there is no surface slope runof

39.

the 1920s to 1980 and from 1981 to the present time. They

anthropogenic impact. It is revealed that the SSR in the se
times), mainly as a result of climate change, which has
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