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NPEAUCJIOBHE

[Ipupneuenine as3podoTOCHEMOYHOIO0 MaTepHaja A5 H3yYUeHHd
peulblX PyceJ OTKPBLIO IHOBBIH 3Tan B Pa3BUTHH TCOPHH PYCI0BOTO
poilccca H B €€ NPaKTHUECKOM HCNoAb3oBaHHH. Taxk, obOpaborannblii
B [ocymapcTBeHnoM ruppoJiornuyeckom HHCTHTYTe (I TH) wMaccoshii
a3poOTOCHEMOUHBIIT 11 KapTorpaduueckKHii MaTepHas OTKPBLIT MIHPO-
KHe BO3MOKHOCTH JJist (POPMHPOBAaHHA HEKOTOPBLIX BaykKHBLIX [10.10xKe-
A THAPOMOP(MOJOTHYECKONH TEOPHH pPYCJOBOrQ Ipolliecca, a TaKikKe
IS BHCAPCHIST PC3YJALTATOB CLCMOK POK B NPAKTHKY €ro TIIpoMOp-
doJioTiiucckoro anaausza |23, 26, 36]. Meromitucckas cTOpPOHA NPH-
MEeHCHHUS  a9podoOTOCHEMOK TpPH  HCCAeN0BAHI  peXuva pyced 1
nHofiM nmouyuuga orpaxenue B Pexovenpaunax [38, 39].

IHanabueiitiuM  pasBUTHEM  a3pOCHEMOK  SABUJHCH  KOCMIIUeCKIHE
CheMKH, HMCIOILHE psa TPeHMYILeCTB: oxBaT OOJBLIUX TEPPHTOPIH
i1 J00BIX PEerHoHoB 3emJlll, NepHOAWUHOCTb, BCECE30HHOCTh, MHOI0-
KpaTHaf MOBTOPSEMOCTD.

Bricokass 3d¢exkTuBHOCTL aHaJi3a pycJaoBOro npoiecca B pas-
HBIX peruoHax Hallleéd CcTpaHbl AOCTHTHYTa MNPH KOMILJIEKCHOM pac-
CMOTPEHHH MaTepHanoB KOCMHUCCKHX CBHEMOK (KOCMHYCCKOIO (POTO-
rpagupoBannsg), aspodoTocbeMOK 1 Ha3demMHbIX obcieqioBaniii. Bul-
MOoJIHeHHBIE  HCCJAECM0BAUHS MO3BOJUJAH pacCliipHTL  OPHNMCHHTCILITO
K TOPHBIM CTpaHam THIH3AUUIO PYCJAOBOro npolecca, paHee Cos.liil-
Hyio I'T'H, cocrasur, xapry tHuoB pyces pek 3o0ubl bAM 11 0600-
HIHTL NCepBblH onblT paboT HucrHTyTa B 9100 obaactin |9, 37, 40, 47].

TeMm He MeHee caenyeTr MOJUEPKHYTh, UTO HCNOJBL30BAIC, OCOOCHHO
KOMNJIEKCHOE, a3POKOCMHYCCKHX MAaTepHAJ0B IPH ata.li3c pyCJIoBOro
pexXnuMa pekK NoKa lie HAlUJO UiHPOKOro NpiHMeHeHs.

Hacrosuiue Pexomenpauliin npu3BaHbl aKTIHBH3HPOBATh 3Ty BaikK-
HYI0 JJigd TEOPHH H TNPAKTHKH pyCJOBOro Inpouecca JI1edTe ] bHOCTh
B HAyUHBIX, NPOEKTHBIX H NMPOH3BOACTBEHHBLIX OPraHH3aUlgX pa3HbIX
BEIOMCTB.

B Pexomenpauuax He 113.102kenbl BONPOCH NEPBHUYHON (BBOIHOI)
NMOATOTOBKH AeIH(POBIINKOB. CBeAHHUA 0O npoueccax @QOTOCHEMKI,
06paboTku (poToMaTepuaJioB, a TaKiKe MO JAelIH(PHPOBAHHIO 3.1€MEH-
TOB I'HAPOrpadHyYecKoil CeTH, KOHTYPOB PACTHTEJBHOCTH H AP. MOKHO
NoJyynTh B NyOJHKaUH4X, MHOTHE M3 KOTOPBIX BBEA€HbLI B YueOHLIH

[npouece, B UaCTHOCTI, 1a reorpaduuyeckux dakyabreTax YHHBEPCH-
TetoB |1, 3—5, 10, 16, 17, 20, 26—28, 32, 36, 42, 43].
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PekoMengaulin MOArOTOBJAEHH B a3POKOCMUYecKoit Jabopatopuyy
1 oriene pycaobbix npoueccos I'THM na ocnHoBe oOOOUIEHHS OnbiTg
HCIIO.1b30BAlHA Aa3DOKOCMHUYECKHUX CBheMOK IPH H3YUEHHH PYCJIOBOTrg
npouecca. OHH nNpH3BaHbl PACKPHITE BO3IMOMNKHOCTH TNPUMEHEHHS Ma-
TCPHAI0B Pa3HbiX BIJOB CbeMOK H IOKa3aTb METOJHUYECKHE TpPHeMp
HCOIL30BAHIIS d3POKOCMIMECKOH nudopMalliy 1upy peleHHd HeKQ-
TOPHLIX BOHPOCOB TEOPHH H IPAKTHKH PYCAOBOro npouecca (ero THmy-
3aulilll, BbLIABJEHHA MJAaHOBBIX (rOpuU30HTaNbHLIX) JedopMaunii Ha
VYAaCcTKe pexky M Ap.), NPOBEACHHH HAa?eMHBIX paboT, ouUeHKe BJHSIHUs
AHTPONOreHHOTO0 BO3JE€HCTBHS, BOCCTAHOBJEHHHN HCTOPHH Pa3BUTHS
KOT.JTOBHH, JA0JIHH, NOHM H pyced.

Pexomenaauny coctasiensl cr. nuxK. . B. Cnuumienxo 1 ja-pom
rexn. nayk b, @, CHHUEHKO.

Peyensent — Kaug. texd. Hayk 3. J. Konananaui.

Llefuiple 3aMeyanist OpH NPOCMOTPe PYKOUNUCH BBICKA3aHB npod.,
i-pov reorp. ftayxk M. B. IHomosbim.



1. XAPAKTEPHUCTUKA A3POKOCMHYECKOHU UHOPOPMAILIHUHU

Hocurenem nndopMauiin npy a3pOKOCMHIYCCKIIX CBCVMKAN SIBIACTCS
MHOTOCIICKTPAaJLIIOC OTPAaKCHHOE H3AYUEHHE, XapaKTepuayiolllee oil-
THUeCKIle cBoiicTBa npHpoinuix obbexktoB. llo sTuam cBoiicTBayt \o-
AKHO CYAHUTb O COCTOAHHH H CTPOEHHI nocjeanux, OnTiuyeckue CBOII-
cTBa OODBEKTOB MEHSIIOTCA B TeueHye roja, ce3oHa H cyTtok. Ha uux
OKa3blBaeT BJHAHNIC LEALIH pad NPHPOAHBIX (PAKTOPOB H ABJICHHII
15, 19].

[Ipn aspoKoCMHUYECKHX HCCJACJAOBAUHAX 3CMHAA OBCPNHOCTL 13\ -
YaeTcs B BHANMOH 11 OJIDKHell uH@pakpacHoll odJiacTil crnekTpa
(BlI3yaJibHble HaOJIOACHHS, TeJeBH3HOHHAs CbhEMKA, (OTOCBHEMAKA),
a TakKe B ApYyriX 4acTdxX ChnekTpa (Hudpaxpacuas, pajalionoKalloH-
Hasi, CHEKTPOMeTpHUecKass CbeMKa), KpoMe TOro BBINOAHAETCH Pl
ClIeHAJbHbBIX ChEeMOK. XaPaKTEPHCTHKH OCHOBHLIX BH10B a3POKOC\ili-
yeCKHX CbeMOK npuseneun B taba. 1 [10].

B Hacrtosiwgee BpeMA OCHOBHOH 00bem HHGopMatlil, [MO0JYYEHHOII
HPpH JBCTAHUHOHHBLIX HCCJACHOBAHHAX, HPCACTABJACH MaTepitatgaMi, OT-
CHSITBIMH B BHAUMOH obaacty cnekTpa (AJHHBL BO 72.=0,38 ..
0,76 MKM). Buaumoe ussyuenne ¢ pasJuuilofl AJHHOI BO.IHBl BOCHPII-
HIIMAEeTCs IJ1a30M B BH/IC CBETOBUIO H 1LBCTOBOrO 1H300paenits 0db-
€KTOB.

Jlaa nodyueniy naunbosiec noJHOH nndgopaauiin 06 odbEerie 1C-
CHeA0BaHHH — peKe ¢ ee AOJIHHOI, MOHMO, PYCAOM, 10 BO3MOMAHGCTH
CJCAYET OJHOBPEMEHHO paccMaTpHBaTh MaTeplabl CLEMOK, BbLIO.!-
HEeHHBIX B pas3JIHUHBLIX jAllana3oHaXx CHeKTpa.

AspoBH3yaabHble Habawacunuga TNOPOBOIATCH ¢  BePTO-
JIeTa HJAM ¢ caMoJieTa ¢ ueJabio obulero ocMotrpa palioHa pabdoTt, WOl-
TPOJA IOJHOTBL I AOCTOBEPHOCTH BBINOJHEHHOTO Jelundpuponatiis,
BLIJEJCHHSA Tpalllill 3aTonJienus NOHM, JCAOBOIl pa3BeaKkH Ha pekrax
1 o3epaX. ApOBH3VaLJibHbIE HabJI0d€eNsg BBIIOJIHSIIOTCS HO MapUIpy-
TamM, 3apaliee HaMeyeHIIbBIM Ha Kaptax Hau ¢gorocxemMax, HHOrla npo-
BOASITCSL OMHOBPEMEHHO C as3poO(OTOCHEMKON I 4aCTO CONPOBO 1a-
IOTCH [EPCNEKTHUBHOH CBhEeMKOH JobuTensckod XaMepon. Hab.aioiac-
Mble OOBCKTHBI HANOCATCS Ha KapTbi (CHIMKI) KOAOBBIMI 0603HauC-
HUIMH [38].
pn nabmonennsix M3 KOCMOCa CKOPOCTL NepeMemeiiiss KOCMIi-
YECKOro KOpabust (8 KM/C) pe3KO OrpanlulBACT BPCMs PasuBOID
HaOJIOieHIisl, HO TNO3BOJISET MOBTOPHTL HabuioacHue ucpe3 Hedoab-
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XapakTepUCTHKH OCHOBHBIX BUliop

Byt cbeMKy CLEMW??,Eaaﬂﬂapa' hlf;:;ﬁ? Paapeusesine chgi%z
B il “ n
BitizraanHoe obcie- — —— — J,38—
NOBaHHe | —0,76 MM
|
AspodoTochemka: |
ofbiyHag AspodoToanna- [ 1 2000— [5—60 auH. /M 0, 38—
yepHo-Genas patel (ADA) [ : 100 000 ~—0,76 MKM
C PasAuYHDIMI
QOKYCHBIMH Dac- J
CTOSTHHSAMH
ClleKTPOo30HaNb- | Aspodortoanna- [ : 2000— [5—60 ang./yvM]  0,38—
Has patei (A®DA) [ : 100 000 —0,76 MkwM
C Pa3JIIMHDIMI
(POKYCHBIMIT pac-
CTOSHUAMU U
DAINHUHBIMH |
CBCTOMUIBTPAMII
[LBEeTHAA ADA [ :2000— [5—30 Aann./mMm 0,38— |
[ : 100 000 —0,76 MKM
MHOTO30HAb- MK®-6 (Muoro- 1 ; 2000— 60—120 su. / mm -1 Kad.
1A zouanbuan ka- |1: 100000 (0,46—0,50) |
Mepa) o
2-H KaH.
i (0,52—0,56)
|  3-H KaH. |
(0,58--0,62)
4-11 Kan.
(0,64—0,68) |
b-i Katl.
| (0,70—0,74) |
6-11 Kail.
(0,78—0,86)
MK M
Kocstiieckas dgo- [AOGAAMHHTAsK  |1:7 000000 [15—26 s, /M 0, 38—
TocbemMka (B ToM([JIKC [:5000000 [12—17 auu /vy | —0,86 MM
“HCAC CnekTpo- |KATO-140 12500 000 40 ./ MM |
loHaabuag, ueet-  APA-BA3K |+ 1000000 |30—60 nnu./mum
Has, MUOTO30- MEKD-6 [ ;2000000 [B0—160 1./ M
NaabHaA)
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3POKOCMUYECKHX ChLEeMOK

Tabauya I

UyRCcTBUTEJbHLIH
3JIEMEHT

Mdiizuecnas ocHoBa
METORA

[Hosyuaembie AaHHLIE
(hu H3lobparkeHUs)

S CJOBHA NPHMEeHEHHH
B 3ABHCHMOLTIH OT

GCBEULEHHOCTEH {1 ML
TCOPO MOMHYECKH Y\
YCAOBIHN

[ a3

PasnuyHple THNB
MJIeHOK

CriellHAIbHBIE
THIH [TJICHOK

To xe

>

Pasasgunpie THIIB
[IJeHOK, B TOM
qHCcJe cheuHagh
HBbiE

Percrtpauusa otpd-
HEITHOTo 3Jiek
TPOMATHIITHOI O
uanyuenus CoJuy
(a B BHAHMOM
Auarna3one cnex-
TPa

To xe

|

¥y

Peructpauus orpa-
XKEHHOTO 3JIeK-
TPOMATrHHTHOrO
Haaydeuus Coan
ia B Y3KIX
COEKTPaJIbHBIX
HHtTepBanax (ue
Oonee 1ecTH)

Peructpanusi oTpa
JKEHHOTo 3JIeK-
TPOMATHHTHOT O
n3nyudennsa Coau
[ld B BHITHMOM
n omxiem K
JHana3oHax
ClieKTpa

1

el

3dlel B JIHCeB-
l{iltlhd X

A3pohoTOCHHMKH
yepHo-6enbie

A3p0dOTOCHUMKH
CIEKTPO30HAb-
Hble

A3podoTocHUMKH
I(BETHbIE

A3podOTOCHHMKY
yepHo oedipie
B HIECTH CleK
TPANbHLIX  HH-
TepBasax (naua

Jax)

CHUMKH KROCMHYe-
CKOro (otorpa-

(GPUpOBAHHA  4yep
HO Oeaple, Cnek
TPO30HAJABHDIE,
[[BETHLIE

il il

Jliiesuoe Bpevn
AQPOLIHE MeTen-
POJOrHYEChIHE
y C/IOBHA

To Xxe

"

:

"
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By ¢ boMKH C’b631011:$;;aﬁ]1ﬂ3p3- Nzi:i:;?iﬁ Paapeureme ?Eéff;;
KOCMHEIQCI{HH cka- [|MCV-M 1 : 10 000 GO0 1000 ' BHHHMEHE
HepHaa CbeMKa COJHEY1as)
(TeaeBH3HOHHAA MK,
cCbeMha — 1B) 0,5—
1,1 mgw
MCY-C 1 : 2500000 240 ™M To xe
MCVY-2 i : 1600000 30 M Bunnman
nK, 0,4—
2,4 MKM
(bparment [ : 500 000 — 0,5—
t,1 MM
Teniopas a3po- TennoBH30P 11 2000— — bonknnit UK
ChbeMKa «Byaxkan» [ : 100 000 3—35,
8—13 MK\
Panyoaownaunod- | Paauonokartop 1200000 | — [—100 cv
HAf CbeMKa 6oxkoBoro o03sopa
(PJ1)

HI0IT NPOMEXKYTOK BpeMeHH. Buibop 006bekTOB HaOawoaenus orpatiiuen
UpOUTON, KOTOpAs MOXKET NPOXOANUTL BAOML HJH NONepeK AOJNH Kpyil-
noin pex. Hpn 6oabiiot 0830pHOCTH, BHICOKOR paspelualoweil cnocol-
HOCTH aunuaparypbl H CMeEHe OJIoro peruoHa ApyriM BO3MOXMHO Bbl-
1e1eHIe pernoHaJbHblX OCOOCHHOCTEH Y peK, BHIAHMMBIX C BbIOp4HHOH
opbuTH |5, 8].

Dorocwvemka (a3podorocbeMmra — APC, kKocmuyeckoe HOTO-
paduposanne — K®), npopojaiiMas B BHALIMOIL WA OJAIUKHEd  HI-
ppakpacioll 4acTil CIICKTpa, SIBJASETCH YIIBEpCaabHbiM, nanboJgee Hc-
HO.IL3YCMDBIM 11 CaMbIM JOCTYNHBLIM METOAOM HPH DPYCJAOBBIX HCCAE40-
BattitsiX. QOTOCHHMEKIL XapaKTepu3yioTCa BBICOKUM YPOBHEM pa3peuie-
N1, 1COMCTIPIYCCKON ONpeaeseHHOCTLIO MOJOXKEHHS TOoueK, BbICOKOH
nHpopMalnonnoll eMKOCThIO, onpejgenasieMoil GOJBWHM YUCJIOM BblAE-
JSICMBIX OODLEKTOB, OO0BEKTHUBHOCTHI0O H OJHO3HAUHOCTBHIO HX BOCHPO-
[13BC. 10115,

I\ oCHOBHBIM HEAOCTATKAM (OTOCHEMKH MOMKHO OTHECTH 3aBHCH-
MOCTL KayecTBa H300pazKeuHsi OT MEeTeopOoJOrnyecKHx yCJAOBHI 1 Bpe-
\teun nponssoacTsa cwemok [10, 27, 28].

Martepnaae MapwpyTHONR HAM IJIOMAANOf (POTOCHEMKI npeacTaB:
JSIOTCA B BHAE HEraTHBOB ((PUABMOB), NMO3HTHBOB — KOHTAKTHbLIX LA
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UyscTBHTEABHLIf]
IAqCMEHI

el —

Pu3guecKkas OCHOBA
MEeTONA

[IpueMHUK Tiind
«BUJIHKOH»
C 3/1ehTPOHHDIM
CRaHHPUBATITEM
(ycTanasaiBae-
MBIH HA CHYT-
lHHAC)

doTtoconpoTyrIe-
HHEe NMpueMHHKa
TeNJOBOrO H3JYy-
qeHH 5

PannolokalHOHHASA
AHTeHHAa

[Toayvaembie RaHHDLIC
(BHO, H300PAXEHHH)

Perucipanua orpa-
MKEHHOro 3Jeh-
TPOMATHHTHOIO
H3JyUeHns
CoJiHUa B 1IHPO-
hOM JHarnasoue
CIICK A

Perucrpanus cob-
CTBEHHOro Tell-
JIOBOTO 3JIEKTPO-
MarduTHOro H3-

JyyeHHs OOBeK-
TOB

Perucrpalia orpa-
XKEHHOTo 3JIeK-
TPOMATHUTHOT O
H3JYYEHHHA OT
HCTOYHIIKE, YCTa-
HOBJICHHOTO Ha
OOpPTY HOCHTENR
(camoJieTa, CnyT-
HHKA)

Y CA0BHA NpUMEHEHHHA
B 3ABHCHMOCTH OT
OULHBCIIEHHOLTH H MC-
TEOPOMOTrHYELKHX
Y CJOB H T

TB-cuumnit uepuo
Gedsinie (ueTnipe
KaHaJsa)

Hepno-6ennle (1Ba
KaHaJsa)

Llepto-6eduie (BO-
CeMb haiidJIOB)

Uepho-6enble (ue-
TLIPe KaldJla)

[1306paxkenusn
yepHo-0esnbie

To Ke

Hluestioe Bpea,
XOpOUIHE MeETeo-
DOJOTCHYEChHE
YCJIOBHH

/lHeBHOE M HOUHOE
Bpews NpH Xopo-
LKA METeopo-
JOTHYeChHY YC-
JOBHAX

JlioBoe Bpemsa cy-
TOk, IIPAakTHYE-
CkH NpH Ji00bLIX
METEeOPOJiol Hue-
CKHX YCJOBHAN
(KpoMe rpo3o-
BLIX TyUu)

[POEKUHOHHBIX (YMCHLLICHHBLIX HJAH yBEJAHYEHHBIX) (DOTOCHUMKOB, (DO-
TOCXeM (MapUIPyTHBIX, IJIOULA/IHLIX, YTOYHEHHbIN), (oTonranos |28]
C noJiyyeHHBIX (poTOCXeM ((POTOIJIAHOB) NYyTeM MNEPECHEMKH H3TOTaB-
nnBaloTca penpoaykuud. Hanbosiee yacto B paboTe 1CNOMAL3Y OTCH
KOHTAKTHBIE OTNEYyaTKH ¢ pasMepom kaapa 18X 18 cw.

O6bekTHBLI  coBpeMmennniX  (goroannapatoB 00J1a1a10T  BbLICOKOH
paspelralouieii cnocoOHOCTbIO (paspelialourasi CliocoOOHOCThH — KO.111ue-
CTBO JHIHHA, cBOOOAHO pasjnuyacMblX ja ydacTKe (bOoKaaLHOf 11/10ChO-
CTH, JAJHHOA 1 MM) Y cOBpeMeHHblX oOO0OBEKTHBOB oOHa [A0CTHrACT
160 siiH /MM B LeHTpe noJdsi ¢ najelieM M0 KpasM H300paKeHIsl
(cM Tada 1).

Heratiusel wMmeroT 60JbUIYIO0 pas3peuiarllyr CclOCOOHOCTL {10 OT-
HOUICHHIO K OTNeYaTKaM Y KOHTAaKTHBIX OTNEUATKOB pa3pewatonias
CNOCOOHOCTL HHUXKe, XOTsI OHH BRIAEPKHBAIOT 4—5-KpaTHOe yBeaHueHle

C moMollbto npHbopos 6e3 notepu uHPopmauuud. IlogobHble yBeniye-
HISI NPHMEHSIOTCS MPH AETaJbHOM H3YUeHHH KOHKPETHOrO yyacTKa
Kosdgpuuuenr npenesbHoro yBeauHyeHdus (POTOYBEJNHUYEHHA) Onpe.le-
JSeTCA HCXOAS H3 pasMepa paspeulelus 3peHHs (D JHH /MM), rpa-
(pHYeCKOH TOYHOCTH NpeAcTaBJeHHs (2,5 JaHH./MM) H pa3mepa HaH-
MeHbLIEero Kaptorpapuyeckoro koHrypa (4—9 mm?) [7].



M3 Bcex martepHanoB (OTOCHCMKI HauboJsiee paACHpOCTPAHEHHBIMY
H HCHOAL3YEMBIMI  ABAAIOTCST (DOTOCHHMKH ¢ 4YepHO-OenbiM H300pa-
A CHHCM,

[{eeTtnoe poroepauposarue B 3HAYHTEJALUOH Mepe MOUesalipyer
(h113110710THYECKIIT TIPOLeCcC BOCHPHATHA 1iBe€Ta YEJOBEYECKHM TIJ1a30M.
Ha nsernbix POTOCHUMKAX NOABJSETCST NONOJHHTEJbHBIA TPH3HAK Je-
i prposannsg — uBer. Meroan uBeTHOH ¢ororpadiin OCHOBAHBI Ha
HPHMEHEHHH MHOTOCJOMHBIX MaTepHadoB ¢ UBETHBIM [POSBJAEHHEM
Kak B HeraTHBHO-NO3HTHBHOM BapHaHTe, TaK H € HOJYYEHHEM [O3HU-
THBHOro n3obpaxkeuuq (caalpa), MuHysa Heratus. LiBeTHas cbemka
HC HOJYYHJIa IHPOKOTO pacnpocTpaHeHydss BCJICJHCTBHE AODPOTrOBH3HLI
I 3a4YHTeIbHOr0 CHHUIKEHHUS paspemianouleid crnocoOHOCTH HeraTHBOB
10 CpaBHEHHIO ¢ YepHo-OeaniMil. LiBeTHble a3pOnJICHKH UMEIOT HHU3KYIO
UYyBCTBHTEIBHOCTh, YTO COKpallaeT BO3MOXMHOC BpeMsi CheMKH H je-
T3 ILHOCTL BOcpousBegeHus |[20].

Martepnaasl paHee BBINOJHEHHBIX UBETHBIX POTOCHEMOK HCNOJb-
3VIOT 0PI auaJJui3e pycjoBOro npouecca aiasa noaydenus 0Oosee noa-
HbIX JlalHbIX O pacnpeneneniit H COCTOANMU PACTHTCALHOCTH HA NOHME
11 CKJOHAaX 1OJHHBL.

Honoanuteapnyio ungopmMalliio A aiajgi3a MOXKET NPEeLocTa-
BHTL JMHO2030HaAbHAA Covemra. (Ona no3BOAsET 10OJydaTbh COPHH
CHIIMKOB B HECKOJIbKHX Y3KHX 30HaX (KauaJjax)} BHAHMOH 1 OJHIKHCH
uippaxpacuoit (FK) yacreii cnexkrtpa ¢ noMoubio oaHOH MHOTo00b-
CKTHBHON (oTOKaMepbl HJAH KOMRJEKTa CHHXPOHH3HPOBaHHBIX (POTO-
Kamep ¢ pasHbIMH KOMOHHAUHAMH QOTONVICHOK H CBETOPHALTPOB (CM.
Tala. 1). Apajal3a MHOIO30HaJAbHBIX CHHMKOB, NPeAYCMATPUBAIOUINH
CpaBHeHiie §i BhHISIBAEHHE pas3yii4uil B KOHTPpACTax OAHHX H Tex Ke
00 beKTOB, J1ydllle BCEro BBLINOJHATL HA MHOTOKAHAJULHOM CHHTE3UPVYIO-
men upubope MCIL-4. C ero nomolubio O 30HAABHBIM 4YepPHO-0esiblM
HO3HTHBHLIN 11 HeraTHBHBIM H300pa:keHusam (Ha mJjelke) CHHTE3UPY-
101Cst JOXKHOUBeTULIe H300paenust, BuOupawtcs uaunbonee ap@Pexr-
ible 1IN KoMOunauui n userosas ramma {16, 21]. bBnaropaps nsatu-
KpaTHONY VYBeJIYeHI0 11 CMeHe NUBeTOBbIX KOMOHMHAUH{ Ha 3IKpaHe
VCILTNBAeTCAd KoHTpacTHoe Bocnpuartue. [Ipn 3ToM Xopoulo BLIAENS-
IOTCA: PYCAO € BHYTPUPYCJAOBBIMU 00pa3oBaHUSIMH  (1J1A2KH, OCE-
PCAKI), pHCYHOK CTPOEHHS MOBEPXHOCTH MOIIMbI, PACTHTENbLHOCTL, KO-
pennpie depera 1 Ap.

11py nokpuiTHH NOHMbI B CKJOHOB A0JIHHBI CHETOM, a pycJa JbJAOM
ii3obpazkenusi B yeTbipex CpaBHHBaeMbix KaHaJjax (1, 3, 4, 6) oanna-
kosut. TlpnviepHo rta e xapruhna ObiBaeT npii OTCYTCTBHH JbAa
B PyC.i¢, HO HaJHYHHM CHera pa ocTpoBaX, NoiiMe M CKJjoHax 1OJIHBL.
Hpi nannunyg abaa B pycae H OTCYTCTBHH CHera Ha nolime HaiboJgee
YETKO IIPOSBJASIOTCS PAa3/iHuHs MeXKAY JbJAoM B pycde (6enabiii TOH)
I nAsKaMi (ocepeakaMu), UMEIOUIMMHE CBETHAO-CEPbiii TOH (B NepBOM
Kata.le) .

‘B pasanuueix pernonax B nepuon noaHOIO OTCYTCTBHs cHera Ha
oHMe H JbAda B pycje B I-M KaHaJe HET KOHTPACTa MeEXKAy OTKpPHI-
TON BOJHOH TNOBEPXHOCTBIO W NOMMOH, TOH H306pa)keHHs OAHH —
TeMHo-cepuili. M3oGpaxenne B 3-M u 4-m xananax obaanaer Hanayd-
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gied JLeTadblocrbio Bocnpousseactisa. B b-m Kanade 06e30imuboyHO
BLULEJISIOTCH BCE YUACTKII ¢ OTKPLITOH BOJIHOIT NMORBEPXHOCTbLIO, HAa 3i-
TOUJEHHLIX MOUMAX pPe3ye NPOsiBIMETCH TPHBUHCTBLIH peabed, 0e30uli-
HOUHO ONpeJeNsiOTCa NpopBbl B Oeperosbix BaJjsax H gambax obBasio-
pausa. Cpemkn B 5-M H 6-M KaHaslaXx pPeKOMEHAYETCH HCIOJL30BATH
1J1 KapTHPOBAHHA 3aTONJICHHBIX MOHM, AJA NOJAYUCHUS CHHMKOB ME.I-
KOBOJIHBIX pacijlaCTaHUbIX pycesi (ropHas pycjaoBas, PpycJaoBasi i
CKJIOIIOBasi MHOTOPYKABHOCTL). bJiaromaps BBLICOKOH pas3pelualoniefi
cnocobHOCTH cHUMKH ¢ MK®-b, nonyuennble B MeXeHb B 3-M 1 4-M
KaHaNaX, MOTLYT ObITb HCNOJb30Baubl AJS COBMELIEHHA I[IpH omnpe;e-
JEHHHU NNAHOBLIX jAedopMalluii Ha ydyacCTKaxX pPCK C He3HauyUTEJIbHbLINI
aedhopMauHaAMHE H MPH MaJOM HHTEpBaJe Mexay cbhbeMkaMil. [Ipn ne-
nHrppUpoBamiil  APeJIOUTHTEAbHEE HCNONB30BAThL HeraTHpbl. K cy-
HICCTBEHHBIM HeJlocTaTkaM cLeMmMKi annapatom MK®P-6 (camounernnlii
BAPDHAHT) MOXKHO OTHCCTH MaJiblii pasMep KalApoB, T. €. MalIbii 3a-
XBaT IJIOULAJAH MIPH CBEMKE.

Ha cnexkrposonanrbuslx (HOTOCHUMKAQX, SBJASIOUIHXCA pas3tioBH -
HOCTBbIO MHOTO030HaJIbHBIX (DOTOCHUMKOB, o0ecrneuHBaeTcsi O 1HOBpEeMeH-
Hafd CheMKa O0BeKTOB B JBYX (Tpex) pasyiMUHBIX CNEKTPaJibHbIX 30-
HaX H TMOJiyyelHe Ha OAHOM  HeraTHBe JABYX (Tpex) pas3uolBeTIIbiX
H300paKeHHH, obsanaloldx HaHbOABUIHM UBETOBBIM KOHTPAacTOM. Ha
CIEKTPO30HAJIbHLIX (POTOCHHUMKAX OOBEKTh H300paXKEHbl B ICKaXeH-
HbIX (JIOXKHBIX) LBerax. B 3aBUHCHMOCTH OT CHEKTPAJbHBLIX 30H 3()-
(hEeKTHBHOH CBETOUYBCTBUTEJBHOCTH 3JEMEHTAPUBIX CJ0EB BO3MOIKHO
npHMelHeHHe pas3JHYlbX HeraTHBHBIX aspodoroiiciok. llpumenenne
cnekTpaJabHbiX aspodoronsenok CH-6 uw CH-6M sddexkrtiuBio and
AeuindpupoBaHid PaCTHTEJNbHOCTH, ONO3HABAaHHUA YBJAAKHEHIbIX ydya-
CTKOB 1 YTOulieHHUs TPpaHHIL BOAUBIX 00DbeKTOB. [loaBOAHBEIA peabed
B pycJlax peK [IPOABJAeTCd Ha a3podoToliellKax, peardpyrouux ia
XKeaTto-3edeneie 1 3edsecnble aydn [20]. duis pacnosnaBanisg nojiBo-
HOro peabeda 1HeoOXOMHIMO MpOBeAeHHEe C¢bLeMOK B MacluTadax
1 :5000—1:10 000.

Martepuaapl KOCMHUYECKOTO GoTOorpaPupoBadisa HMEIOT
BLICOKYIO pa3pelugioliyio cnocoOHOCTh, YTO NO3BOJAET AJiS KaMepaJb-
HOTO  AeWH@PIPOBAHHA HCIHOJAL30OBAThE CHUHMKII €  yBeJHUYEHHEM 10
3—10* [6, 7, 13]. [ToayueHnble nyrem yBeJHYEHIIST CHHMKH COMNOCTa-
BUMBI ¢ MaTtepHasamMmin APC U HCNOAL3VIOTCA AAST ONpeAeseHHs fJia-
HOBLIX pegopMaunli, Ilpy paccMoTpenuy MaTeplasOB KOCMHUECKOIO
ororpaduposanisl COBMECTHO ¢ MaTepHaJaMH a3po@OTOChLEMKI OHIL
MMCHYIOTCH KaKk a3poKocmiyeckHe martepuadipl kpynuoro (1 :o000-—
1 :50000), cpemnero (1:580000—1:200000) u seqaxkoro (Medbue
1:200000) macuitTabos.

Marepuanbnl xKocMmuueckoro d¢ororpadupoBaHust OTKPBLIJAH A0I0.I-
HUTE/JbHBIE BO3MOXHNOCTH AJA H3YUEHHs] 34aKOHOB (opMupoBaulisg Il
pa3BiTHS pekK. K HuM oTHOCATCA: npoBepKa OOUIHOCTH H BLIABJIEHIE
PErtyoHaJJbHbIX OCODCHHOCTEH THNH3ALHH PEUHbLIX PyCcea i HOHM; 0O1-
HO3HtauHOe BbljAeJelHe BBICOKUX CTPYKTYPHLIX YpOBHE[I PYCJIOBOIO
rpoiiecca — MOP@QOJIOTHYECKH OAUIOPOAHBIX YyYaCTKOB H BOJXOTOKOB
B [{eJIOM; CpaBHHUTEJbHBIH aHa/Ju3 rHAporpaduecKHx 3JIeMelTOB
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Puc. 1. Tenesusnonusie uzobpaxenus (MCY-C) yuacTKkOB peK C pasHbBIMH THMNAMH pYCJOBOrO Ipouecca.

a — cBoGOJlHOe MeanapHpoBanke; 6 — He3aBepUIeHHOe MeaHApHpOBaHHe, 6 — NOHMEHHAas MHOrFOPYKaBHOCTb; 2 — pycJ/ioBassi MHOTOPYKAaBHOCTbL! d — rop-
Hasg pVCJIOBAs MHOIOPVKABHOCTB, ¢ — BBIHYXKJIEHHOe MeaHIpHpPOBaHHWEe, J¢ — cBOOOJHO MeaHApHpYIOUlHe MaJibieé DeKH, BHAHMbIE B [10J0BOIbe E 30HE
TYHAPBI, 3 — CHMMETPHUYHLIe BPEe3KH H3JYYHH B KODeHHO# Oeper npd OrpaHHYEHHOM MEaHAPHPOBaHHH; u — BOAOXPAaHHJHILE O3€pHOrO THOA Ha P. Jee.



PA3HEIX BOJOCOOPOB If CAMUX BOJOCOOPOB; CPABHIUTEJIb-
Hplll atdanung poyin pedbeda 3eminl B oOpa3oBaliiil reo-
MOPQOTOrIUECKIIX 3JIeMCHTOB DPeRH — JOJAHHLL, Teppac,
HOHIIMBI, pycjaa-—I1I poJiii HOCAEHHHX B (POpMUPOBAHH
TIHIIOB pPYCJOBOIO HpoLecca; YTOUHEHIe COUPeAeIsIouLX
(PaKTOPOB PYCJOBOTrO Ipolecca I HX XapaKTepPHCTHK, Bbl-
apJeinie KapTHHbl OpMUPOBAHUSA U ABHXKEHHS BOJTHDL
[OJIOBOALS;, NpOBCAEHIe aHaJlli3a 1l KOHTPOJsi 1paucdop-
Malliil peK noji AeHCTBHEM aHTPONOIC¢HHON AeATe ILHOCTH
B IIX Daccelinax o Ap.

TeneBusuonunass cbeMKa BEAETCS pPeryJsipHo
C HCKYCCTBEHHBLIX CNYTHHKOB 3eMJii cHCTeMbl «MeTeop»
CKaHUpyoumuMHu yerpoicreamn magoro (MCY-M) 11 cpea-
Hero (MCY-C) paspeuiennsa (cMm. tabn. 1). Teaeusiioi-
Hbl€ CHHUMKI HCHOJIB3YIOTCH MNPH BblIeJeHHI IpaHill 3a-
TONJIEHHs1 WIHPOKKUX noim [11].

[lo TeseBusnoHunbeiM cHuMKam ¢ MCY-C xopoiuero
KauecTBa MOXKHO OINO3HATb HEKOTOpPble THIBI PYCJAOBOIO
Mpollecca Ha yyacTKaX KPYNHBEIX H CPpelHHX peK, HallpH-
Mep ¢Bo0oJiHoe, He3aBeplUeHHOC H BBIHYXKIEHHOE MeaH-
APDHPOBAHHE, TPH Pa3HOBUAHOCTH MHOTOPYKaABHOCTH —
mofiMeHIy10, pycJOBYIO H TOPHYIO pycsaoBYIo (puc. | a—e).
[le ono3HawTCst JJEHTOURO-TPsiAOBBIH H NMOOOUHEBBIH THIILI
PYCJIOBOro npolecca, yuyacTKd peK ¢ OrpaHHuYeHHLIM
MeaH/JApHpoBaHleM, HaJedHOH H CKJOHOBOH MHOTOPYK&B-
HOCTLY. HeonmosHaBaemMbie THIB PYCJAOBOro npouecca
BCTPEUAIOTCS HA y4acTKaX He3HAUUTeJNbHOro NMPOTAKEHH.
Oupejesedne THIOB pyces Ha 0ecnoliMCHUBIX H KOPOTKHX
VUACTKAX PCK CJACAYCT MPOIHU3BOAHTL [0 CHHMKAM KpyIi-
HLIX MmacwiTabos {48].

[To nocaenosaresbibiM cHHMKaM ¢ MCY-C, nojsyueH-
HLIM C AOCTATOYHBIM HHTEPBAJOM BDPCMEHH MeKAY HIMI,
MOXKHO KadeCTBEHHO OLIEHHTbL H3MEHeHIs B pycie Ha
yuacTKe KPYnHOIl peKkHn, Hanpumep JieHsl, T. €. OTMETHThL
nosiBJeHie HJH HCUE3HOBEHHE OCTPOBOB H IMPOTOK.
CylleCTBeHHOe INPEeUMYLIECTBO TEJEBI3HOHHOH CbLEeMKH
34KJI0YAETCs1 B BO3MOXKHOCTH PCIrYJSPHOTO [MOJTYUCHITS
napopMauuu. Ilopropum, UTO cHUTE3UpOBAIC I[BCT-
Horo wusoOpaxkeHus Ha MCII-4 yiayumaer ycJIoBHS
AN pUPOBAHIIE I PACIINPSICT BO3MOKHOCTII H3BJIC-
ey nadopMalnil

PajgvwoaoKanuonmnas cheMKAad BbIIOJIHICTCH
pajionokKaropamMu 60KoBOro ob03opa, yCTaHaBJABACMbBIMIT
Ha caMoJieTaXx M Ha CIHyTHHKAX H HCNOOJb3yeT DajJlio-
BOJTHOBBINI [Irana3oH 3JIeKTPOMATHHTHOIO chekTpa (CM.
Tabs. 1). TTocnanublii pagnocHrHasa IO HOPMAaJH OTpa-
}KAaeTcsi OT BCTPevamuuxXcss Ha ero nytiH o0bekToB H
yJaBJIiBaeTcd choeuHaNLHOH avHTeHHOH, 3aTeM (PIKCH-
pyercst Ha ¢oTomjieHke, DBciaeacrtsie IepOXOBATOCTH
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OBepXHOCTH OTPAMEHHS yacTh 3Hepruu NOCJAAHHOrG CHTr-
paja paccenBaeTrcs. YHacTHubpl [OBEPXHOCTH pa3MepoM
MeHbllle NOJOBUHBEl AJAUHBI OTPaKeHHIOH BOJHBI He JaloT
paccesHHOro otpaxenusi. Ilostomy PJl-chemMKky MoXHO
BecTH B Jio0oe BpeMs CYTOK H mnpH J060H noroge, HOO
00J1auUHOCTh (3a HCKIIOUEHHEeM TIPO30BLIX TYyY) M TyMmaH
He OTpAaKaloTcsg Ha KauecTBe H300paKeHHs. HeTKoCTb
300paKeHilst 3aBlCHT OT CTEMNeHH WEPOXOBATOCTH NOBEpPX-
HOCTIl OTpax<eHus, reoMeTpPHH OOBEKTOB, Yrja najleHus
Jyvya, CTeleHH IMOJsPH30BAHHOCTH H YaCTOTbl NOCJaHHOrO
curHaJia, (pU3NYECKIIX CBOHCTB TNOBEPXHOCTH OTpPaKeHHS
(11;TOTHOCTH, BJAXXHOCTH H Jp.). B cayuae pesko pacuge-
HellHoro peabceda uacth HHPOpMaUHH CKpHITAa pagapHOl
1¢HbBIO.

Ha PJI-CHIMKAx 4eTKO BBIAEJAAIOTCSl AOJIHBI, ITOHMBI H
pycJaa pekx, oCOOCHHO ecsil OHH Npuypo'enbl K pasjomam,
TpeuliamM 11 CKJajkaM, BeIpa*KeHHBIM B pedsbede. Ton 130-
Opazeniisi Melsiercst ot Oesoro o uepHoro. Hepuuiii 1ol
OTBeuaeT pajlapHOH TEHH — 30HaM [OJHOro NOINOLIEHHS
NOCJAHHOrO CHrHaja 4 HAeadbHO IA4/KOH (HellepoXxoBaToH
JUist TaHHOi AJHHBI BOJHBI) NOBEePXHOCTH, KoTopasi npH Obl-
TOBOM W3JIVUEHUH [adeT [OJIHOe OTpa)KeHile, YXoAsulee
M3 301ibl npiieMa. ToH OAHHX U TeX e INOBepPXiocTel MOKer
MeHsITbCH B 34aBIHCHMOCTH OT HAaIlpapJeHus1 o00JyUeHIis,
BpeMeHH roja H noroaw. OTEpbiTasg BOAHAA NOBEpX-
HOCTh (NpH OTCYTCTBHH BOJHEHHSI) IOJHOCTHIO OTpaKaer
ajgapulie Jyud u jgaer HloOpaxKeHue uepHoro toua |12,
20, 22}. Taxoe ke nszoOpakeHue palOT He3zapacraloliie
jlectaHble HJISDKI U OCepejikKH, UTO OCOOEHHO YeTKO TIPOSB-
A3eTCH npH cpaBHeHHu aspodorocHuMKa ¢ PJl-cuumkom
(prc. Ze). Ilpu pycsoBOii MHOrOpyKaBHOCTH UepPHBLIH TOH
H300paxeHuss pyciia npepuiBaeTcs Ha yuacTKaXx OCTPOBOB
(puc. 23). PactuteabHOCTh HHMeeT HalMeHblIee 3KPaHHPYIO-
llee 3HavellHe paHHEH BeCHOH. B JIeTHHH MepHOI BJIUSIHIE
PacTHTEJIbHOCTH Ha TOH H300pakeHusi nNposiBisieTcss Haunbo-
Jee pe3ko. HepoBHas Boauasi nmoBepXHOCTb TOPHBIX pekK,
NePeKaTHBIe YUacTKH pPaBHUHHBIX pPeK HMEIOT OCBeTJEHHDI
Ton 1n3od0paxkceHusa. Ton nzobpazKeHust BOLHOII NOBePXHOCTI
OCBET.ISIeTCH HA yUACTKAX FOPHBIX PEK C KPYIHBIMI BaJVHIO-
Fajte'fipiMil - OTJIOXKEHHsIMH B pycie. Ton nsoOpazKeHis
VUACTKOB TNOIMBl  3aBHCHT OT COCTABa PACTHTEJbHOCTI
1 VBJAMKHEHHST [OYBHL. YBeJuueHHe BJAAXKHOCTH, 0co0eHHO
B BECEeHHNH INepHOA, BeleT K ocaabJjelHio OTPaxKeHHOro
pacceduniioro curuaJga, HMaobOpaKkeHue yBJaKHEHHBIX y4acT-
KOB IIMEEeT TEMHDIII TOH.

Martepuanp PJl-chbeMOK peKoMeHAyeTcst HCNOJAb30BaTh
osguospemenno ¢ matepuanamu APC. OcHoBHOE Tnpiime-
HenHne ol HAUWIL IpH BRIABJAEHHII TPaHHL, BOAHBLIX 00BEK-
TOB, B YACTHOCTH NpPH KAPTHPOBAHUM 3aTOMJIEHHBIX TOHM.
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Puc. 2. 1lnanosoe (7}, nepcrexktusHoe (2) u cxemaTHuHoe (3) H306pakeHH§ YYACTKOB peK C pPa3ubiMHM THINAMH PYyC/I0BOTO MPOLECCA.

8 — NOUMeHHasd MHOIODYKABHOCTD,

6 — He3aBepUICHHOEe MeaHADHPOBAHUE:

a — ¢cRoGonAHOe MeanapupoBanue;
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Hpn PJl-chemre nsobpaxxeniie penbeda CHALHO 38BHCHT OT ODHEHTH-
POBKH MNOCHIJIA€MOro pajuvoCHTHajsa, nojgyyaemas HH@OpMalils 4acTo
HMeeT AOBOJIbHO 3HAUHTEJbHOEe MNJAAHOBOE HCKaXXeHue, 3aTpyaHsoliee
ee NPUBA3KY K KapTorpauyeCKoili OCHOBe. DTa CbeMKa OTJHYAeTCH
TaKxXe OTHOCHTENbHO HHU3KHM paspeuennem [12, 20, 22].

MudpakpacHag TensoBasg cbeMKa OCHOBaHa una dc-
HOALIOBaAHUN  H306paxeniisl, nOAYUEeHHOro B CpeaHeM | HauaJge
janaviiero jpanasonon cnekrpa M K-usayuenns (em, tada. 1), [as
perncrpauni HMIK-nzayucHuss ncnonb3yloTcss TENJAOBU3OPH THTa «ByJl-
KaH» ¢ ABYMSA AHanasoHaMH cbeMkd (3—9; 8—13 mMxm), npeobpa-
syouye Hesuaumoe M K-usnyuenne B BuanMoOe Ha 3J€KTPOHHO-Jyye-
BblX TPyOKax. KoHTpacThl AHEBHOrO TeMJOBOro a3spoCHHMKA OJH3KH
K KOHTpacTtaM a3spodoTocHHMKa (puc. 3). KaprtuHa MeHseTcs Ha
HOYHOM CHHMKe, TaK KaK MepeyBJa)XHeHHble MeCTa [A0Jblie coxpa-
HAIOT Tenjo. BhoigeasgroTcs Ha HOYHOM CHUMKe JepeyBJa)KHCHIIbIe
(Tennble—CBeTJb€) VYYACTKH TMOHMbBI, OTTEHRIOTCH TPaHHUBl MEXAY
Pa3HOBLICOKMMH YYaCTKaM¥ NnO#MBLY, 32 CyeT pa3BOCTH BO BJIAXKHO-
CTH BBIPHCOBBHIBAETCH FPUBHCTHIA peabed, OueHb UYETKO BLIPHCOBLIBA-
eTCA MOtil:KeHle Ha NoliMe BAOJAL KOopenuoro 6epera, npodaBJAlOTCH
BCE TIPOTOKH MHOrOpYyKasHoro pycha. YHacTb nDpOTOK cOXpaHser M
B HOUHOE BPEMSsI TeMHbIH {(XOJOAHBIH) TOH, TAKUM NYTEM BHLISABIAAIOTCH
BbIXOAbl XOJIOAHBIX IMOA3E€MHBIX BOA, CTEKAWOWHX 0 3THM HPOTOKAM.
O6HapyKHBAlOTCA Ha HOYHBIX CHHMKAX 3aCbilaHHBIE NPOTOKH H
pyubd. ConocraBiedneM as3poPOTOCHUMKA C AHEBHBIM H HOUHBLIM TEIl-
JOBBIMH a3POdPOTOCHHMKAMH BHABAAKTCA MECTa NOATOIJEHHA 10-
DOXKHBIX Tpacc, obpasylouluecss B CJAy4yasix JEPEKPHITHS HaCbINgMH
CTOKa ¢O ckaonoB aoauH. Ha puc. 13 BHAHO, 4TO yuacTKu Z U 3 Hall-
fosee onacHbl ¢ TOYKH 3PEHUSA BO3MOMNKHOTO NOBPEIK/AeHHA HaCbIi
HaKanJauBawUiencs Bojgon |53},

TennoBasi c¢cheMka siBnserca 3P@ekKTHBHBIM MeTOAOM oldlapyzKke-
HHSI Ha CKJAOHAaX AOJHH H NOiiMax peK BO3MOXHBIX NpopB B aAaMmobax,
JOPOKHBIX HACBINIX, B 3achimannblx tpybonposonax. Las obeeneue-
HUS NOJHOTHl aHaJIH3a TemloBas CbeMKa NPOU3BOAHTCS MHOTOKpPATHO.
Beck ananus BbINOANUAETCS B KAUECTBEHHOM BHJE.

2, KOMIVMIEKCHOE UCITIOJIB3OBAHHE MATEPHAJIOB
AIPOKOCMHUYECKHX CBbEMOK,
KAPTOIPAPHUUYECKUX JAHHDBIX U PE3YJIbTATOB
HASEMHDBIX HABJIFOAEHUMN

B0o3MOXHOCTI  HMCNOABL3OBAHHA  MaTepHANOB  a3pOKOCMHUECKIHX
CHEMOK MpPil PYCJAOBBIX HCCAELOBAHUAX ouyenb WHPOKH. IIpn o1miX
BHIAX paboTr oHif ABJASAIOTCA OCHOBHBIM, a B MAaJIOH3YUEHHbIX pPErio-
HaX NOUYTH E€UMIICTBECHHBIM HCTOUIHKOM HHpopMallld, npH APYrux —
AHAJMH3HUPYIOTCS B KOMIIJIEKCE C KaprorpagHyeCcKHMH JaHHBIMH 1 pe-
3yJbTaTaMy Ha3eMHbIX HalbJwoaeHud. IlepeueHb BHIOB aHaaH3a mare-

21



1S Tabauya 2

Bunbt aHaausa pycaoBoro npouecca npH XKOMNJIEKCHOM HMCINOJb30BAHHA MATEPHAJNOB

R ey —

M gy Ny’

Hexosubie MaTe puaant

e— . e sl -

JincTanlyonibie MATEDHANDI

By avanuaa

Buani MatepHnasos

o E—

Martepuannl Ha3zeMHBIX

OcHoBHBIE OTYEeTHBIE

HABICKAHHK JOKYMEeHTH
padoynit MacwTad BHI HCMOJMHEHHA
I S _ _ - . ——

Tunusauus pyc- K®, ADC, xapra [ :25000— OcHoBa — kapra- | [ToATBepkaenHe Kaprei-cxeMnl TH-
JIOBOTIO MPOUEC- 1:1000 000 cxema, dortocxe- HaJHYHA JIEH- OB PYCJOBOro
ca: Ma, KOHTaKTHas TOYHO-TPALOBOIO rnpouecca ¢ Ha-

TB | 112500000 PR POLL
HA MAJBIX, CPel- 1e4aTh H NOOOYHEBoro HECEHHbIMH
HUX H GOJBLIHX APC, Ko po 1:200000 | THIOB PYCJO- yCJOBHBIMH 060-
BOIO NpOLeccy 3HaYeHHSIMH
eKax D o 1:1000000 | r ]
P K A t 00 BbIAABJIEHHE pe-
K®, TB g0 1:2500000 FHOHAJbHBIX OCO- |
OeHHOCTEH

HM3mepente naano- ADC, Ko, TB, 3aBHCHT OT pas3- dortonnan, yrod- BricoTHHe Xxapak- Tabnauwl xapakre-
BLIX XapaxKTepH- KapTH MEDOB DEKH HeHHad doTocxe- |  TEPHCTHKH PHCTHK AJSl T"HA-
CTHK JAOJHHE, | Ma, KOHTaKkTHas | poMopdoJIorHye-
MoAMBpl, pycJa, neyarhb { CKHX CXeM
PYCJIOBEIX PODM ,

[lonyuenue guHa- B 1 ;2500 000 doTocxema, KOH- Haurue 06 ypo- (CONoCTaBRJeHHKE
MUKH 3alQJHe- | Kb, ADC, KpymnHee TAKTHAA [e4aTh | BeHHQOM DEXHUME, KADPTHI-CXEeMEL
HHS H OMOPOXK- PJl-creMKka [ : 2500000 r OTMETKH BBIXOJaa | nocnenoBaTeNb-
HEHHA NOHMBI A3pOBH3YAJLHLE BOAB! Ha MokMe | HOCTH Hpouecca

| HaOMOAeHH

Onpepenenue njia-
HOBBIX nedop-
MaL KK

H

APC, Kb — ape
u Oonee nocae-
AOBATCHLHEIR
CHEeMKH, KapThl
Tomnorpaduue-

3aBHCHT OT CKOPO-
CTH TJIAHOBLIX
gedopmauid H
HHTEpBAJAa Me-
KAV ChEMKaMH

—

PoTonaan, yTou-
HEeHHaa POTOo-
cxeMa, KOHTAakK?T-
Hasd H UPoeKUH-
OHHAA [eYaTh

panysomerpus,
BLICOTHLIE H
IJIAHOBHIE H3ME-
peHHUd

PR S

(CoBMelleHHBIe CXe-
Mbl YYaCTKOBR
DEK C YKasaHueM
CKOPOCTH PasaMhl-
BA ¥ HaMBIBa



=

NS
G

WaMmepenue nosepx-
HOCTHBIX CKODO-
crell TeyeHHUR

Co3paHne OCHOBH
O HA3eMHbBIX
H a3pOBH3YaJb-
HHX 00cae0Ba-
HUH

Co38aHKe OCHOBH
nJiss 1abopartop-
HBIX HCCJIeAOBa-
HUM

PUKCALHA BJHSA-
HHA Ha PYLao-
BOH npouLecc XO-
3AHCTREHHOU
nesaTeNbHOCTH

Boccoanadue 1HeTo-
pHH Pa3BHTHA J0O-
JUHLI, NOHMLE H
pycaa pekH

CocTaBJjeuve npo-
rHO3a nepedop-
MHIDPOBAHHH POKH

TcopeTuueckue pas-
NaOOTKH

Cku€¢ H JAOoUMdH-
CKHE

A®C, Kapra, TONO-
rpapUyecKu
njaan

ADC
Ko

ADPC, KD, marTe-
pUaNL TOTorpa-
PHUYECKHX Che-
MOK

APC, Kd, kapra

ADC, KO
TB

!

(R

: 5000~1 : 10 000

. 5000

: 60 000~—
1 : 200 000

> 5000-—
[ - 200 000

- 5000—
1200 000

- 60 000—
1 - 1 000 000
no 1:2 500000

—

Heratus

doronnad, Goro-
cxema mapiupy-
Ta, Habop KOH-
TAaKTHBIX OThe-
YATKOB

doronaaH, ¢oTo-
CXeMbl, KOHTAKT-
Hast H NPOEKUH-
OHHAS TeyaThb

KoHutakTyas u npo-
eXUHOHHAHA Ie-
uaTh

PoTocxeMiul, KOH-
TaKTHasg 4 1po-
eKUHOHHAA e-
4aTh

KoMmoaekcnoe HCNONL3OBAHHE BCEX NOJYYEHHBIX pe3yibTaTOB

O6o0imedyue NOAYUCHHDLIX PE3YJAbTATOB

Ilomepeunne npo-
GHAK IO CTBO-
paM, AanHbie 06
YDOBEHHOM De-
KUME

Pesyavrarat pe-
WBOPHPOBANUS
CHUMKOB, BHINOJI-
HEHHbIE H3Mepe-
HHS C TOYHOMH
IIPUBSI3KOR

BoicoTHBIE XapaK-
TEPHUCTHKH, ZAH-
Hbie O DeXuMme

(v fron), cono-
CTaRJEHBbLIE CXé-

M B!

[InaHw nosepx-
HOCTHRIX CKOPO-
CTeY TeYeHHS,
pacxoibl BOAB!

I'unpoMopdonoru-
YeCKHe CXeMul
y4aCTKOB ek

Pesvasrarn Jabo-
DATOPHHX HCCJHE-
JLUBAHHH

CoBMellleHHbie CXxe-
Ml TaOJHUILH,
ONHCAHUR, NOX-
bopka GOTON30-
OpaxeHuii Ha
Pa3s’sHLIX CTAAUAKX

Martepuams ons-
caHust, (hOTOU30-
OpaxKeHua yya-
CTKOB CO CJ1eja-
MY MPanOJHH H
npapex




pHAJOB a’pPOKOCMHYECKHX CBEMOK B KOMILJIEKCe ¢ HH@OpMauHeHd us
APYIHX MCTOYHMKOB npuBoautcst B tabua. 2. bojee noppobHo meto-
AHKA HMX JICNOJb30OBaHHsl paccMOTpeHa B CaMOCTOSITEAbHBIX pas-
aenax.

OnHO3HaYHOe oNno3HaHHe OOJLIIHHCTBA THIOB pycCeJ Ha ydyacTKax
peK MOXKHO BBINOJHHTb TOJIBKO [10 aPOKOCMHUECKHM MaTepHagam.
PesynbraTthel aHanu3a u3o6paxamoTrcess OOBIYHO HA KapTe-cxeme, 3a oc-
HOBY KOTOpoH Oeperca kKaprta vyalle Bcero Mmacumitaba 1:2 500 000
12, 35, 40}. Ha 3701 ocHOBe (¢ cooTBeTCTBYIOUIEH AOPHCOBKOH MaJbiX
peK) CO34aI0TCs CepHH KapT-CXeM: a) (DUKCHPVIOUIHX COBPEeMEeHHOe CO-
CTOsSIHHe peK (dparMedT noA0OHOHW KAapThi-CX€Mbl IIPHBeJeH Ha BK.J.
piic. 4); 6) NoKa3plBAIOUHX lI3MEeHeHe THIIOB PYCJOBOTO npouecca non
B/HsiHHeM AHTPONOTreHHOro BO3ACHCTBHA, T. €. BOCCTAHABJAUBAIOULIIX NO
a3pOKOCMHYECKHM MaTepHaJjaM COCTOSIHHE peK 10 aHTPONOTeHHOro
BMellaTeJbCTBa, B) BBIABJSAIOUIHX YUACTKH peK, Noagaexaliie oxpaue.
[TpiMmeHenneM a3pOKOCMHUYECKHX MaTepHaaos obecneyHBaeTrcss 00b-
eKTHBHOCTb, TOUHOCTL H TIOJHOTA COAepkKaHua Kapr-cxeMm. OnHoBpe-
MEHHO € COCTaBJieHHeM KapT-CXeMm [daeTcsa OfNHcaHHe perHoHaJdbHbIX
ocobeHHoOCTell NPOSABJAEHUS THNOB pPyCJOBOro npouecca. [as 1x BH-
sSIBJ1€HHs] COCTaBHTEJb KapThbl-CX€Mbl A0JIKE€H YyUYacTBOBAThb B MNOJIEBLIX
(Ha3CMHBbIX) H3BICKAHUSIX Ha peKax perHoHa U 3HAKOMHTbCS ¢ OnyoO-
JHKOBAHHBLIMH pafoTaMM 1O perdoHy B CMEXKHBIX 00Js1aCTAX HayKH.
[loapoOHbBle KapThl-CXeMbl A8 OTAeJbHBIX pPErHOHOB BHIIONHAIOTCA
B Maciutabe 1:1000000. na obGecrnevyenus OoJee noJHoOH HACBIILIEH-
HOCTH KapThi-CXeMbl HH(POpMauHed HCHOJb3YIOTCS MaTepHaJbl a3spo-
KOCMHYECKIX CheMOK, paboune macmutabbi KOTOpbIX B 0—06 pas kpyn-
Hee Macwitaba KapThl-CXeMbl.

lanubie 06 U3MeHEHHH IJIAHOBBIX XapaKTepHCTHK JOJHH, TOIM,
pyces 1 PYCJoOBHIX (DOPM 1O JAJHHE PEK H3BJICKAOTCH ¢ POTONIAHOB,
YTOUHEHHBIX (POTOCXEeM HJH ¢ KOHTAKTHBIX OTIE€YaTKOB, Macumurtad KO-
TOPBIX yTOUHsieTcst no KapraM. OAHOBPEMEHHO C H3MepeHHeM IIJIaHO-
BbIX XapakKTeplCTHK BBICKA3blBAIOTCSA MNPEANOJOKEHUA O TMNpHUYHHAX
lH3MeHeHHil, 00YCJA0BJIHBAKINUX NEPEXOJ OT OAHOrO THIA pPyCJOBQTO
pouecca x apyroMmy. ias obecnevenuss NOJAHOTHI dHAJJAH3a BLISIBJAEH-
HbIX HI3MEHEHHH MODP(MOJIOTHUECKUX XapaKTepUCTHK NPHUBJEKAIOTCS AaH-
HBIC O BBICOTHLIX XapaKTepPHCTHKaX TeX >X¢ Mop¢OJordueckux oobpa-
30BaHNil, yCTaHaBJliBaeMmble [0 KaptamM H NpH Ha3zeMHOM o060caero-
Balliu.

I{yiiamMiKka 3an0JHEeHHA H OHOPOXKHEHHS NOHM HA TakKuX KpYynHbIX
penax, kKax O60b, Boara, AmMyp, MoxkeTr ObiTb BhifBJieHa no TB-cHIM-
kaym cpeaHero paspewenns — MCY-C. B cayvyae HenocTaToyHoro Ko-
JHYeCTBA CHHMKOB K aHaJau3y NpHuBaekalorcss TB-CHHMKH MaJoro pas-
peinennst — MCY-M. KoHtypbl pasJHBOB 1O T€M H JAPYIrMM CHHMKaMm
B o0lieM COBNAAalT, HO [AETanbHOCTb H30OpaxKeHus BHYTPH 3ITHX
KouTypoB HepaBHouenHa [11}. Ilpn nemndgpupoBanun uncnonansytorcs
naHHple 00 YpOBEHHOM pexXHMe, TrHAPOMOpGOJIOrHYecKoe OIIHCaHHe
VyacTKa pekil, noapoOHble CBeJleHHd O I[IOHMe, pasJjiHuHbie KapThl.
B HekoTOpBIX perHoHax KO BPeMeHHM MaBOAKa MOUTH Bcerja NpHypo-
YeHa cnjaouwiHasg o0Ja4HOCTb U JIETHO-CheMOuHble paboTh He BHIIOJ-
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HAOTCS. B 3TOM cjayyae XOpoluiHe MaTepuHadbl 110 3aTONJEHHIO MOHM
MOXKHO MOJYYUTL C MOMOIUBIO PaAHONOKAIHOHHOH ChEMKI,

[Ipu onpenenennn njaHoBbIX aedopmauuil (CKOPOCTH pa3mbiBa H
HaMbiBa) NoAOHpAalOTCsl MaTepHasdbl MHOTMOKPATHBIX NOC/Ae0BaTe/ILbHbIX
aspokocMHuecknx (poTochbeMok (pHC. D).

Puc. 5. ®Pparmedtsl aspoPoTOCHUMKOB YyuacTKa pPeKH pasnblXx Mactados, iaT

CbeMKH, PasJHYHOrO KawecTBa MHCHOJHEHHS, HCHOAb30BaHUbIe AJas COBMeULleld

[(pH ONpeJeneHHuH NAauoBLIX Aedopmauuil (panibie 0 MacmwrTadax o AaTax CLEMKI
npuseAens B taba. 5).

a — noitma; 6 - kopennoit Geper; 6 — pPycao € HARKAKAMIE H OCCPEARAMNU.

[Tosyuennsle pasnoBpemeHnHble (POTOCHHMKH (C JAOCTATOUHBLIM Bpe-
MEHHBIM HHTEpPBAJIOM) NPHBOAATCA K OAHOMY MacuwTady, cOBMellla-
IOTCSl, ¥ HA COBMEIIEHHBIX CXeMaX BBIABJASIOTCS CMElleHHs KOHTYPOB.
JTO MO3BOJISIET BLIYHCJHUTH TMJIAHOBBHIE AedOopMalliil — MaKCHMaJIbHbIE
3HayeHus cmeulennd B merpax B rog (puc. 6). Ilpu orcyrcrBHH Ma-
TEPHAJNOB PAHHHX (POTOCHEMOK VI MMOJYYEHHS MPHOJHMKECHHBIX Aall-
HBIX 00 H3MeHEeHHAX pycsa H NOHMBI PeKH MaTepuaJibl aIpPOoOKoCMilye-

CKHX CBHEMOK COBMEMIAITCA CO CTapbiMH TOHOrpaUUYEeCKHMH H JIOIL-
MaHCKHUMH KapTaMHu.

25



[Tpu anajiMse PyCJOBOro npouecca HCHONb3YIOTCA TaKXe JNahhbie,
nosyuyennble ¢ nomoiubio aspornapomerpun [30, 31, 54}. Ocobyio uen-
HOCTb NPEACTaBJASIOT NJaHbi TeYeHHH Ha [OHME, MNOoJy4YeHnble Bo

BpemMsl NaBOAKOB peAKOH NMOBTOPAEMOCTH.
[TpH npoBeaeHHH HA3EMHBIX H a3POBH3YaJbHBIX OO0CHELOBaHu

B KauecTBe KapTorpaHuecKOd OCHOBBI MOTYT OblTip HCIOJb30BaHDI
MaTepuaJbl aDOKOCMHYECKHX CbEMOK, MNpeicTaBjienHbie B BiAe (}oO-
TONJAaHOB, (OTOCXEM MaplIpPyTOB, HAOOpa KOHTAKTHBLIX OTHEYaTKOB,
MacmiTa® KOTOPHIX ONpenesnsercs LeJsaMH BbIIOAHAeMBIX palbor.
K HHM DpHBS3LIBAIOTCA BCEe TOYKH U CTBOPHI BBINOJHEHHBIX THIAPO-

Puc. 6. CoBMeWEHHbIe CXeMbl, NTONYUEHHEC ¢ a3po¢OTOCHHMKOR YYacTKa peKu.

{ — aunug Kopeunoro Qepera; 2, 3, 4 — AHHHH oOpyuiaeMorg Gepera It rpatdubl pacTyTenLliero

NMOKpPOBa Ha HAAKAX COOTBETCTBeHHO 3a 1948, 1976 u 198) rr.; 5 — 3082 pa3Mellsa; 6 — 30Ha Ha-

mbiga: 7 (@, 6, 8) — ypea BOAbI, COOTBeTCTBeHHO 3a 1948, 1976 n 1981 rr.; 8 — BbicoTa Oepera

Hal MeKeHHuIM vponHeM, M; 9 (a, O0) — MakciuManabioe 3HaYeHHe CMEUICHHA JAHIIHH o0pyilaeMQro

Gepera, cOOTBeTCTBEHHO B METpPax 3a NaBOJAOK H 3a rof (ocpeiHeHHOe 3a NepHOd MeXAY CbheM-
KaMu); /0 — XapakTepuule JJHHHH Ha noliMme,

METPHUYECKUX l3Mepeuu. B pesynabrarte noAoOHbBX 006C/AeJOBaHHH 110-
JYUAIOT AaHlble AJg cocTaBJgeHuss 0030pHbIX THAPOMOPPOJOTrHYECKHX
CXCM y49dCTKa B BIAE NIJIAHOB U NPOoAOonbHOTO npoduiaa (cMm. puc. 7, 8
Ha BRA.). DOTONNAHBL KPYNHOTO MaciitTaba H3-3a CAOXKHOCTH HX H3ro-
TOBJACHTIN NDIMEHAIOTCS  AJsR  H3YueHlsT HeOGOJAbIHX YUYAaCTKOB peK.
R HILX € J10CTATOUHOI TOQUHOCTHLIO HAHOCSTCS BCe TOUKH H JHHHHA H3-

MCPEHITH B pycae i nia Gepery.
Tmiiléav'la?izgigog}iblx HCCJIeAOBaHHAX B KaYeCTBe OCHOBBLI Aas CTPOH-
AT o o 6@{;}@:«40}1{110 HCHOJIb30BAThL a32POKOCMHYECKHe MaTe-
MEHT, KOTOp b} Xomi NOAPOOHO oTpaskaercss CHTYalHs HA TOT MO-
MaTepHa 10 Onpeﬂeﬂﬂs'rpaamb B Molenud, Macwirtal HCIOAb3yeMbIX
Ha 33P0Kom«.mqe¢m;m B 3aBUCHUMOCTH 0T Macuwirala MoaenH.
CHUMKaX (HKCHPYIOTCSI BCe 1I3MEHEeHHs, Npo-

HCXOAAUlHe B :
AOMHHAX, nofimax n pycsax pek. ITociefroBaTesbHBIMH
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ChbeMKaMH XOpPOHIO BbLISIBJSIETCHA MNEePeCcTpOHKa peK MNOoA BJAHSHHEM
X035 HCTBEHHON JAESITEJbHOCTH, NOKYMEHTAJbLHO TMOJATBEPKAAITCHA BCe
cTaaui pasBuTisa 3TiX BAUAHUA. Ilpn ananuse Bcex HMEIOIUIINCA MaA-
TEPHAJIOB BbLISIBASCTCS NMPUHUHNIA NPOUCUWIENIIHX H3MeHCHHIT.

Bocco3panuuio HCTOPHH pPAasBHTHA pEKH, ee AOJHIbLl, NOfMBbI H
pycja npeauecTByloT oOLUMPHBIE perdoHadibhble HecaeaoBaHus. [Ipi
NOAOOHBIX HCCJENOBAHUAX CO3Aar0Tcsad noabopkH MaTepHatioB. B HHX
BXOASAAT H a3POKOCMHYECKHE MaTePHalbl OT CaMbiX MEJKHX JO0 CaMblX
KPYINHBIX MacuwTaboB, pa3doobpasHbie KapTh, THAPOMOPPOJOTHYE-
CKHEe CXeMbl H ONHCaHHA, onyObJMHKOBaHHbLIe MaTepHaJbl B CMEXXHBIX
ob6s1acTAX HaAYKH.

[lo aspokocMHyecKuM MaTepHanaM MeJIKHX MacuiTaboB peliatTCs
BONPOCHI O CTPOEHHH KOTJIOBHHBI, HOJMHHBI, ONPEAEASIOTCA THIIBI PYC-
JIOBOTO npouecca Ha KPYNHBIX W CPEAHHX peKax; NIpH NPHBJCUEHHI
MaTepHaJJiOB CpelXHHX MaclUTabOB BBIABJASIOTCS T'PAHHIBl PBIXJBLIX OT-
JIOXKEHHH B JIHULlaX KOTJOBHH, BBLICKA3bLIBAIOTCH MNpPEeANoJokKeHHs o0
uX npoucxoxaenuu. [Ipu ucnonbzopauun Bceid noAOOPKH MaTepHaJOB
BHIOJHACTCA MMOAPOOGHBIA THAPOMODPQOJOTHYCCKHY aHAaJH3 pPYyCaAOBOTO
ipouecca OT BepXOBbEB J0O YCTbeB peK; COCTaBJASIOTCS nojapodHbie
ruapomop@osioruueckiie cxeMbl peK; BBIYEPUHBAIOTCS MJAaHOBBIE CXe-
Maitludeckie n3o0parkKeHusds y4yacTKOB PEK ¢ HAHECEHHBIMH Ha HHX pe-
3yanTataMu  Hasemir i obcnenoBaHuil, aHAJMUINPYIOTCH H3MEHEHHS
IHPHIDLL AOJAHILL, HOHMDBL, pywia B (IPOCTPAHCTBE 1T BO BPEMCHI, yCTa-
HaBJHBAKTCS YUYaCTKH € Pa3ubIMH CKOPOCISIMII H TAyDHHaMi NOTOKA,
YKJOHAMH AO0AHHB U pycya. [locsie aHanusa Bcex maTepualioB BbicKa-
3bIBAIOTCA MNPeANooKeHHss o0 HCTOPHH pasBUTHA peKH (LOJHHHBI,
MOHMBI, pycJia).

Ilpornos nepedopmupoBaHHil Ha yyacTKe COCTABJACTCA Ha OCHOBE
BOCCO3JaHHO# HCTOPHUM pA3BUTHA pPEKH C NpPUBJeYeHHEeM HaHHHX
O CKOPOCTHX COBPEMEHHBIX NJAHOBbIX Aedopmalllil pycea Ha y4vacT-
KaX 3HavuTenbuoro npotsxenia, [IpH nporuosupoBaHui yuliTbiBa-
€TCH BO3MOKHOCTL MNOBTOPEHHS KaTacTpo(UUECKIX SABJACHHH, CJebl
KOTOPBIX OBbIJIH BbLIABJAEHBI HA a3POKOCMHUYECKHX CHHMKAax, H OpHEH-
THPOBOYNO PAaCCUYHTLIBAETCS BpeMsl HX NOsIBJIEHHS.

Hubpopmauusa, wuasscuennass #3 aspoOKOCMIIUCCKHX MaTepHAJIOB H
npeacrasieHdHass B gopme rpadpukoB, TabJaHl, pPacueTroB, CXeM, hapT-
cXeM, TOAPOOHBIX oOnucauufd U ApP. MOXKeT CJAYXITb OCHOBOH LIS
BAXXHBIX TEOpETHUYECKIX 0BOOLIEHHT H paCHEeTOB.

3. ONO3HAHHE (XEUWIH®PUPOBAHUE) THINIOB
PYCJIOBOTI'O NPOUECCA O APOKOCMHAYECKHM
CHHUMKAM

3.1. O0mue ceenedus o AewMppupoBaHuH

HewHdprpoBaHie — CJ0XKHBIH TBOPUECKHH M[POHECE, TP65}’10111U§’
oT newupPOBUIHKA OlIpefeJIeHHbIX HaBbiKOB. HaunHaTb QGMHggggb
BaHHE CJeJyeT C KpynHoMmacluTaGHbiXx a3pooTOCHHMKOB IPH
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30BaHHH [IX BO BpeMsl IOJIEBbIX H3bICKAHHH H a3PoBH3YaabHBIX 0Ocae-
popanuii. CywecTBeHHYy0 NOMOULb HUpH AeludpHPOBAHHH OKa3blBaer
Tonorpauueckass Kaprta, Tak KaK OHa npeacrasaseT co00H pe3yiib-
7aT reorpathruyeckoro Jewu@pupoBatHus.

Hasi BbiNnoJIHeHlist AewiuPpupoBaHusi HeoOXOAHMO HMETb 3JeMeH-
TapHbie 3laHus 0 npoueccax porocbeMku 11 06paboTKH, maTepHasoB
ChEeMK}, O BO3MOXHOCTSIX HCINOJbL30BaHHS MaTE€PHANOB TeX HJAH ApY-
rix BIAOB ChEMOK H OBITL cneuuasHcToM B 00J1aCTH pPYCJIOBBIX INPO-
neccos |1, 4, 16, 17, 42].

HewndpupoBanue — MHOTO3TANHBIA npouece, NPy KOTOPOM MPHXO-
ANTCS HeoAHOKpaTHO obpawathes B npouecce paborel K nojabopke
MaTepHaJoB pas3HOBPEeMEHHBIX U pasHoMacuwTabHBIX cbeMoK. [fo ma-
TepHaJaM, NOJYUCHHBIM B pa3Hble TOAbl H CE30HbLI, pacCMaTpPHBAELTCS
He OTAeJbHBLIH YYaCTOK pycJa, a y4acTOK pPeKH 3HauuTeJbHOro npo-
TSKeHHs ¢ ee NOHMOH H JAOJHUHOH. [leuwin@pupoBaHHe BBINOJJHACTCS
BH3VAJbHLIM IYTEM C HCMNOJAb30BAHHEM JyH H CTepPeOoCKOloB. MeTonhl
aBTOMATH3UPOBANHOTC AeluudpUpPOBAHUA, HAanpuMep, AJA OHO3HAHHA
THAOB PYCAOBOro fipoilecca noka #€e pa3paboTanhl.

JI7s noBbILLIEHHS TOYHOCTH, AETaJbHOCTH H JOCTOBEDHOCTH JelliH-
dbpnpoBanHs NpH KapTorpapPupOBaHHH HCIOJIB3YIOTCS CTEPEOPOTO-
rpaMMmerpiyeckue npubope [28]. [Tepenoc oraewnbpupoBanHpX JaH-
HBIX Ha OCHOBY OCYIULECTBJAETCA C MOMOQULbIO Pa3JIHYHBIX TPaHCHOPMHU-
PYIOIHX annapartoB, HanpuMmep dororpaHcdopMmaropa (PTL) u yHH-
BepcaJbHoro tononpoekropa (YTIIl). Hemudpuporanne MHOr0O30Hab-
HbiX CHMMKOB BBITIOJIHAGTCS C NOMOUIbIO CHHTe3aTOpa Hn300parkeHui
MCII1-4.

HewndpupoBanue aspOKOCMHUECKHX CHHMKOB JOJIXKHO INpOBe-
pATbCS pe3yjabTaTaMH Ha3eMHbIX H3bICKaHMH. Hasemuble paborbl Ha
HEQOMbLIIOM VYYaCTKe pPEeKH ABJAKTCH <«KJAKNYOM» K BHINOJHEHHIO [€-
WHGPHPOBAHUA Ha Y4aCcTKaX pPeKH 3HAUUTeNbHOro nportskenus [l
32, 42}. O#n 1o3BOJAAIOT NOATBEPAUTH HNOCTOBEPHOCTH IIpeiBapHTENb-
HOTO AeliHpUpoOBaHHs, B YACTHOCTH ‘ONO3HAHHS THIOB pPYCJOBOTO
npouecca.

OanoBpeMeHHO ¢ aewindpupoBaHHEM CHHMKOB He0OXOJHMO NpH-
CTYNHTb K H3YYEHHIO JIMTEPATYPHBIX U Kaprorpaduueckux mare-
pHAJOB.

CJ0XHBIH npouecc aemindpupoBauus ajs yaobCTBa pasiessieTcs
Ha 3Tailbl.

[lepBuifi 3Tan — ofHapyskeHne pycsaa ¢ ero BHYTPHPYCAOBLIMH 00-
pa3oBaHHAMH, BbiAEeNeHHE NOHMblI H HOJHHLI,

Bropoit atan — ono3dHaHue THIIA PYcJOBOro mnpouecca. Tun pycia
cHauasa yrajblBaercsl, 3aT€M BbIJEJNAIOTCA NPH3HAKH TOrO0 HJH APY-
roro tHnoa, paJiee IPH3HAKH TPYNNHPYIOTCS W ONO3HAeTCs THN pycC-
JOBCrO npouecca. ¥ ONBITHHX AelindpoOBUIHKOB 3TH MOMeHTHI CJAH-
BAIOTCS.

Tpernfi atan — aHa/i¥3 pycJaOBOr0 npouecca Ha Yy4yacTKe PeKH.
Ecan npn onossanHu THNa PyCJOBOro npouecca OCHOBHasi poJb NPH-
HaAJeXKRNT APAMOIM AeMaCKUPYIOIUMM MNPH3HAKAM, TO IIpH aHaJjH3e
HCIOVIB3YTCA H KOCBEHHble NPU3HAKH,
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K npsambiv AeMaCKHUPYIOUIMM npH3HaKaM OTHOCSITCSA: TOH (HJH
1iBET), Te€Hb, pa3Mep u dopma o6bekToB [42].

Ton doronsobpaxkeHHa oOlnpeaeasercss aTMoc@pepHO-OUTHUECKHMH
YCJOBUSIMH CBEMKH (COCTOsiHHe aTMocdepbl, OCBeUleHHOCTb MeCTHO-
CTH, OTpaxarwulasca cnocobHocTh 00bekTOB), cBolicTBaMi (POTOMA-
TePHAJOB H pemumMom (PoToobpaboTku. DAKTOPbl 3TH H3MCHUYIBBI, H
[O3TOMY TOH H300paxKenus caMm no cebe ye MOXKET CAYIKHTL Halex-

HbIM NPU3HAKOM JAeIiUPHPOBAIUA.

Ha yepno-Gennlx (GOTOCHHMKax BLIAECASIOTCS IHCCTh TOHOB 1300pa-
KeHHA: Oenntil, noyTH Oesbld, CBEeTJIO-CEPbIH, cepbldH, TeMHIO-CephIi,
qepHbifl. liser polcTymaer Kak npaAMOH (UJIM YCJIOBHBIH) NOPH3HAK
B 3aBHCHMOCTH OT H300paKeHus B HATYyPaJbHBIX HJIH JIONHBIX 11BETaXx.

Haauuue Ttewer no3BOJSIET ONpENENHTL HANpPaBJEHHC NOMHHbI H
noJiyyuTh obuiee rnpeacrasaeHde o pedabede MECTHOCTH jgaxwe 6c¢3
crepeockona. PacnoJioxkenye TeHell Ha H300paXeHuH B TOPHBLIX pailo-
HaX 34aBHCHT OT BPEMEHH CbhEMKH.

Pasmepst 06veKTa yUYUTHIBAIOTCA NPH PACTO3HABAHHH THIIOB PYyCe
H HCIOJABL30BAHHH CHHMKOB JIJIsl [IOJIYUEHHSI KOJIMYECTBEHHBIX JaHHbIX.
biaromgapss BbICOKOH paspelnawouieid cnocobHOCTH (HOTOCHIMKOB, MO-
XKHO HCMOAB30OBATL NpefesbHble yBEJAHUYEHHA pasMepoB O0BEKTOB i
YJYULICHHST YCAOBHA BX AeH@pHpPOBAHIS,

Dopma u300parnceHus SIBASICTCA OCHOBHBIM MPSMBIM NPH3HAKOM je-
mupprpoBaulsa. ViMeHHo B KOHTYpax oO6beKra 3aKJIoueHa OCHOBHAS
yacTbh HHQOpMAIHK, TaK KaK rJaBHbIMI 3JeMeuTaMii 3DHTENbHOro
BOCOPUATHSI sABJMAOTCH JIHHIHH M KOHTYPHL, a He MJIOULaji, 3aKIYer-

Hple B HIX [42].
Onosuamie THMNOB PyCes BLINOJHAETCS MO KOMIIEKCHbLIM [pPH3HA-

KaM, MnpepcrasisiioiiiiM coboff couerande MNPSAMBIX [PH3HAKOB, KO-
TOPOE CO3/1a€T PUCYHOK H30DDpadCeHusn.

PHcylIKOM nepegaercsi CTPYKTypa Bcell ClHCTCMBI, oOpa3oBaBIliCcHCH
NPt TOM HJAH JAPYIOM THIE pycaoBoro npouecca. llo xapakrepuuoim
PUCYHKAM THIBl PYCJOBOIO Npoiiecca HENOCPCACTBCHIIO OHO3HAIOTCS
lla CHIMKaX.

[lepenaBaemasi pUCYHKOM CTPYKTYPa HPHPOAIIOrO KOMINIEKCA CBSI-
3aHa, ¢ OAHOH CTOPOHBI, C TeHE3UCOM CHCTEMLI, ¢ Apyroi —ee
dyHkuuonupopanyem. Koaccudukanuss pPHCYHKOB CTPONTCH HA MOp-
dorenernueckom npunupune [42). B crpykrype doTtonsobpakenus
OTPAax«KaTCs BHYTPEHHHIE CBSI3U MeXAY PycaodOopDMHUDYIOLIHMI daKTo-
paMH: CTOKOM BO/JBI, CTOKOM HAHOCOB W OrpPaHUYHBAOUIHMH YCJO-
BUSIMH. PHCYHOK H300paXeHHUs 3aBHCHT OT YCJOBHH, ce3oHa, Mac-
Irada U Xxapakrepa TeXHHUYECKHUX CPEACTB ChEMKH.

Ycnosusi pew@pupoBaHUst pal3JHYHBl Ha KPYNHOMACHITAOHBIX H
MejaxoMacuiTabubix cHuMkax. Ilpn ymenbwenuy wMacimitaba CcbheMKH
IPOUCXOAUT TreHepanusanus uHaobpaxeHus, 4yto ocoOeHHO MPOABJIA-
eTcd Ha KOCMHYeCKHX cHUMKaX. OcobeHHO YYyBCTBHTECJbHBI K YMEHb-
meHnio Macumitaba BHYTPHPYCJOBbIE (OPMB  (NJIs3KH, OCEpPenKi),
XOTA IIHpHHA (AJHHA) HUX COH3MepHUMa C IIHPHHOH BbIACASAEMOrO
pyciaa. C ymenbuiendem wmacuitaba ncdesaer H300parKeHie TpPHBIH-
CTOro peJsibeda Ha NOUME, HO HAUYHHAIOT NPOSABJASTLCS JIHHHH KOPEH-
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HBIX OeperoB, T. €. HcYe3aloT [eTanad pycJa H IOHMBI, a Ha NepPBLIN
[1J1aH BbICTYyNaeT CTPOEHHUE BCEH MOAMBI, HOJHHBI (KOTJOBHHBI).

B kauecTBe mpuMepa mo A€IUH(PPHPOBAHHIO pacCMaTDHBAETCH yya-
CTOK, Ha KOTOpPOM peKa CcBODOOJLHO MeaHAPHPYET Ha IUHPOKOH NOoHMe;
yeThlpe CJeiAylolullie OJHa 3a APYroH H3JIyYHHbl HaXOASATCA NPHMEPHO
Ha OAHOIl ctanuu passutHsa (cMm. puc. o). Ilpu ananuze cHUMKOB pas-
HOBPEMEHHBIX H Pa3HOMacuiTadbnbiX ChbeMOK BHABJsETCHA, Y4TO H3006pa-
KEHHe yuacTKa pekKH 3aBUHCHT OT Macmitafa, ce3oHa W KayecTsa
lHenovHenua cbeMkd., Ha cHumkax cpepsux macwrabor (/—4) B pas-
Hble Ce30Hbl [10-Pa3HOMY MNPOABAAIOTCA II0HMa €O CTapUllaMH H cJe-
laMi APEBHHUX CHPAMJIEHHH U3JAYUYHH (a), KOopeHHble Oepera (O), Bbl-
neJIeTCA PycJaQ ¢ MJsiKaMH H ocepejgkKaMu (8), pacTHTEJbHBIH IO-
KpoB. Ha cHHMKax KpynHbelXx macwtaboB (6—§8) H300parkeH 3HAUH-
Te€/AbHO MCHBIUHH IO IJIOLLAAH Y4acTOK NOHMBI 1 pycja. Ha 3THx
CHHMKAaX IIpOCMAaTpuBailOTCsd JeTrand CTPOEHHs1 pycaa H  1TIOHMBI:
B pyCJje Ha yuyacCTKax IEpeKaToB IpocMarpuBaercsa asHo (6), Ha no-
BEePXHOCTH 3apacraloliero nJjsgxKa H Ha 110MMe BBLIIEASIOTCsT YUaCTKH
C APEeBECHOH H KYCTAPHUKOBOH DPACTHUTENBLHOCTBIO (7), M HE CTOJbLKO
10 PA3HOCTH TOHOB H300paKeHHSsI, CKOJbKO 110 NPAMOMY BBIAEJEHHIO
YeTKO BHAIMbBIX KPOH AepeBbeB. 3HauuTenbHa pasHula B H3o006paxe-
HHsIX B pa3ible Ce30HB roga. B BeceHuu#d nepuopn (J) B pycdae euie
COXpaHHJCH Jen, e Be3ae NPosBJseTcs JUHHUS ype3a, oOuium Oenablm
TOHOM BBIACJIAKTCH PAHHUBI [MABOAQUHOrO pycaa (3a HCKJIIOUeHHeM
1I0/1I0COK OTKPBLITOH BOJHOH [MMOBEPXHOCTH); HAa NOMMe YETKO BHJIHBI
TOJILKO CTapulibl, NOKPBITblIe JAbJAOM. Ilocae crauBanug abpa (6, 8)
OesbIM TOHOM BBIAEGJIAIOTCA BCe necyaHble oOpa3oBaHus — IJIAXKH, oCe-
peAKH, BBIHOCHl HeCKa Ha MNOHUMYy. B 3TOT BeCeHHHUH nepHon pe3KOH
Da3HIilllbl B H300payKEHHUH PACTUTENLHOCTH Ha IOMME W Ha CKJ0HAaX
AoJiIHbL HeT. Ha CHUMKaX, nosydyeHHbIX B JieTHHH nepuon (4, 5, 7),
HaiboJjiee PE3KO OYEPUMBAIOTCA TPaHHUBLI MEXAYy pacTHTEJbHOCTLIO
Ha J10iiMe M necyanbiMi 00pa3oBaHMAMH B pycCie, NPOABAAKTCH JHU-
HiH OPOBOK CKJOHOB AOJIMHBL 34 CYET Pa3HuUlbl B U300PAKEHHH JIUCT-
BEHHBIX AEPeBbeB H KYCTapPHHKOB Ha NOHMe (TEMHO-CEePHIH TOH) H
pas3pekKeHHBIX COCHOBLIX 00opoB 0e3 nojJjecKa Ha HecuaHbX nouBax
CKJIOHOB JOJHHBI {CBETNO-CEPHIH TOH); pACTHTENLHOCTHIO MAaCKHPY-
eTCA PHCYHOK pesbeda NOUMBL.

Bce aeakie fierajad penbeda Ha MoidMe NPOABASIOTCA Haubogee
YeTKO B OCeHHHH nepuoa (2). B ator nepuog, Korja JiMCTBEHHBIE
ACpeBbA H KYCTapHHKH CcOPOCHJH JIHCTBY, NOHMa HNpHOOperaer CBETJO-
cepbiil, MeCcTaMil IOYTH OeJabll TOH H300paxKeHHs, MO3TOMy Ilicuesder
rpanina MeKAay nJasi2kaMHu M 3apOCIIMMH yyacTKaMiu noidMbl, CHUMEKH,
IoAyUYenHble B 3TOT II€PHOJ, HEJIL3Si HCNOAbL30BATh JUJist BbiIEJeHHs
30H HambiBa.

[lpu nemndpupoBannu ciepyer uMerb B BHAY, YTO ByaJHpyioliee
BJUANHE Ha KOMIJIEKCHLIe NPH3HAKH OKa3biBaeT XO3siHCTBEHHas jesl-
TEJIBHOCTL, B pe3dyabTarte KOTOPOH MEHsieTCs nepBOHaYaJbHBIN OO0JHK
poqni, nomn, pycen [9, 45]. ITocae crpoutenbcrBa 00beKTOB (Hace-
JEHHBIX  HYHKTOB, NPOMBIUJIEHHBIX NpeAnpHsATHH, Kapbepos, AOpPOr,
CCJIbCKOXO3SHCTBEHHbIX Yyrofiuil u Aap.), topdopa3paboTok, BHIPYOOK
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Jieca, IOxKapoB Ha CKJOHAaX JOJHH M TNoHMax, 4acTo MPOHCXOAHUT Te-
pecTpoHKa onpeaeasiollux (axkTopoB H, KakK CJAeACTBHE, MOXKET I1i3-
MEHHTBCS Jaxe THI PYCJOBOro npouecca.

3.2. HewndpupoBanue TUNOB PYyCJAOBOro npoilecca

[lpu ananmse pycqaoBoro npouecca HCIHOJIL3VIOTCS Bce HMCIOLECs
MaTtepHaJJbl CbEeMOK, HO MNpPEeANOYTHTE/IbHEE MNPHBJAEKATb MaTeplia.ibl
CHEMOK, BbLIIOJIHEHHBIX B HH3KYH MCXeEHb U B JepHOoAbl ¢ nando.lb-
WHMH KOHTpacTaMH MeXAY PpPYyCJOM, HNOHMO# 11 CKJOHAMil 10.1HHbI.
Kpyr jgannpix o0 ydyactke peKH paclypsaercss NpH OXHOBPEMCHHOM
ACHIIppHIpOBalll PC3KO Dpashnynbix pasdHoMacliTabubiXx H3o00pamke-
HHH B JICTHIOIO MEXKeHbL (4aule BCEro ONTHMAJLHbLIH BapllanT), B lia-
BOJOK, B BECeHIHH, OCGHHHUH H Ma>XKe 3UMHIH [1ePHO/DI.

Kaxablii THn pyc/joBoro npouecca (GoOpMHPYETCA NPH 3aKOHOMEp-
HOM COYEeTaHHH OMNpelendruluXx @aKTOPOB: OrpaHHYHBAIOIHX YCI0-
BUHA, CTOKa BOAbI H HaHOCOB. CneHH(pHKa 3THX COUEeTaHHH OTpaKaercH
B CTPOEHUH JOJNHB, NOAMB, pycna. OCoOeHHOCTH KaXXKAOro THIA
H300paxkaTcsd Ha a’3pPOKOCMHUECKHX CHMMKaX W BBIABJSIOTCS C 1O-
MOIbIO XapaKTEePHBIX KOMIIJIEKCHBIX [PU3NAKOB, BbIAEJAAEMBIX HENOo-
CPE/JICTBEHHO NO CHAMKAaM, MPOLLE HJAH CJHOXKHEEe B 3aBHCHMOCTH OT
MacuitTaba CHHUMKOB, YPOBHSI BOABl H (EHOJIOTHUECKOH (ha3wl pacTi-
T€JALHOro nNOoKpoBa. OCHOBHOH KOMIJIEKCHBIA MNPH3HAK TpU Bbllede-
HHH THIIA PYCJaOBOrO mnpopecca — 3TO PIHCYHOK pycJia H NOHMbI, Ha
KOTOPOM OTHOCHTEJNbHO HeusMmeHHa d¢opma obbpeKTa i 3HaulTeJbHO
H3MENAEeTCs BO BPEMEHH TOH OTAENbHBIX 4HacTeH H300paKeHHsa: OT-
KPBITOH BOJAHOH NOBEPXHOCTH, BHYTPHPYCJOBLIX MOP(POJOTHYECKHX 00-
pa3oBaHuy, pAaCTHTEJbHOCTH.

Cxempbr nedopmanuii pyces paBHHHHBIX pPeK, COIJIACHO THAPOMOP-
onoruyeckod Tteopuu pycsoBoro npouecca I'TH, noapasnensiorcs
Ha CeMb THMOB: CBOOOAHOE MeaHAPUPOBaHHE, He3aBeplIeHHOe Meal-
ApHpPOBaHHE, NOHMEHHAas MHOTFOPYKAaBHOCTb, OTPAHHYEHHOE MeaHipH-
poBaHHe, NOOOUHEBLIH THIN, pYyCJOBas MHOTOPYKABHOCTb, JICHTOUHO-
rpafoBeln Tun (23, 44}.

B ropusix pajioHax BblA€JEeHB H APYTHe THIIB — CXEMBl Pa3BHTIIA
peopMandn peylnx pYcCeJs: ropuast pycjaoBas MHOrOpPyKaBHOCTL 1
BLIHY K I€HIIOE MeaHApHpPOBaHue [24, 2b]. B ropHwix panoHax 3OHLI
MHOIOJIETHEH MEP3JIOThl JONOJHUTENLHO BBIABJIEHBL CJAEAYIOUIHEC THIIbL
Hajeatasr MHOrOPYKABHOCTDL, CKJIOHOBAs MHOTOPYKABHOCTb; CTOK IO
MapH (JOJNIHHLI-MapH); pycJaa, M0 KOTOPbIM MEpPHOAHYECKH NPOXO.IAT
cenn ({37, 40, 41, 47. 49].

[palnlllLl ONO3HAHHS THMOB pyces Ha CHMMKax pafoulx Macillras
60B pa3JHYHB JJISi BCEX THNOB pyc/oBOro mpouecca (pabouns ”i;;
MITa6 — 3T0 MacIuTa6 KOHTAKTHBIX MJH NPOEKIUIOHHBIX (POTOCHINK

- uaeTb B BHY,
HEMOCPEACTBEHHO HCIOJb3yeMbiX B paboTte; He0OXOAHMO & na3pe.
Ur0 (POTOCHHMOK BO MHOTHX Cayuasix He uMeeT TOH Bbxcom&ap Bfex
iamouied cnocoOHOCTH, KOotopas 3aJjioxKeHa B HeraTHBE) .

IM [IPH3HAKOM
MeJKOMaclITa6HBIX CHHMKAaX OCHOBHBIM AemH(pOoBOHHD P
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Puc. 9, Pacnpepe-
ICHHE  THIOB pyc-

J10BOro  npoiecca
B 3aBHCUMOCTH 0T

HIHPHITLT pycaa
PCKH B H mHpuig
AHa  NOJHHB] By.

! — cBOGOoaHOE MeaH-
APDHPOBaHHe: 2 He3a-
BeDUIeHHoe MEaHADH-
POBaHHe: 3 __ INolMeH-
Had MHOI'OpyKasiiocTn:
4 — OFpaniiednoe pe-
dHADHpOBanKe: & —
HoOoYenL THII;, 6 —

PYCJa0Bast MHoropykag-

HOCTL.

MO\ 1, pPycna — oCcHOBHO
jj{:lmutj)p 1€PKHBaercs, yro ge-
UPH emy . Kak yxe YNOMHHA/A0Ch,
HOBPeMeHpy g paSiOHEOILHOKpaTHo HCUOIBL3YIOTCH MaTepuauy pas-
CTHraeTcs H0NMHOTy | MaciTa6ypx CheMOK TaIiHM ClIocobom n0-
bopman Mesoq)o M;}OCTOBEPHOCTL H3BJIEKaeMOil co CHHMKOB HH-
B pycaax pey B 3apBHCHM(0CTPOBa, ocepenku, IVISDKH)  BRlensiiores
OCTH o HX nJa
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¢ warom jao 300 M ynajsoch BBIAGJHTH Ha CHHMKaxX ¢ pabouly Mac-
mrabon 1:200000. Ha cniMkax 6osee Menxkux pabouiix MacuitaboB
B pycJiaX rpsifiLl He BBIACJIAJHCD,

Ilo kapran 1 MaTepHasaM a3pOKOCMHYECKHX CBEMOK BBISIBJICHO,
YTO COOTHOIIICHHE HIMPHHBLI pycJla Ha YpPOBHE MNOUMEHHbLIX OpPOBOK B
C WIMpHNOIN AHAa JOMIHbBI By 4 ¢ IHPHHOA nosaca pycaodopMiIPOBaHHS
Bnp B rpaniiax aKTHBHOH uacTH NoOMMbI, BKJIOuaoweil n pycao (OT-
HOCHTeJIbHAsl LIHPIHA), pa3JHylo NpH paslblX THOAX PYCJOBOro Npo-

Brnt —{
‘{!E,O .
3,0 :
Z
3,0
2,5 0
y
2,0
5
Puc. 10. Pacnpenenenne
THIIOB  PYCJOBOTO  npo- /0
necca B 3dABHUCHMOCTH OT
WHPHHBI pycaa pexn B u
nosca pycnopopMupoBa- (5
HHA Bnp.
¥can. o6o3HavyeHus M. 1a
puc. 9. J "

]
2 4 6 8 10 12 {4 6 {(8Bppnr

mecca [23, 44]. Ha puc. 9 u 10 xaxpass BeTBb rpaHKOB Xapakre-
pusyetr 06JaCcThb CYLLECTBOBAHHA OIpEeNeJIEHHOro THIa Inpoliecca, He-
0O0XOAHMBIM VYCJAOBHEM KOTOPOro sBJSIETCHA ONpeneJiennoe 3HayeHiie
OTHOCUTEJNbHOH HWIHPHHHI.

[Tpn nepexonme or cBOOOAHO MeaHAPHPYIOLLEro pycja K MPsAMOJIH-
HefinoMy noxasatean Be/B n Byp/B  yMcubnialoress na  uopsiiokK
(Tabm. 3). 3uavenist noxkasareleil Dy/B uw DBup/B (11X napaMerphl
ONpEJIeSsIIOTCH N0 a3POKOCMHYECKHM CHHMKAM) SBJIAIOTCH JAONOJHH-
TeJbHBIM KpUTEepHeM OJHO3HAUHOIO ORO3HAHHA THHOB pPYyCJOBOrO
npouecca no pHCyHkam H300paKeHH4.

Ins obaeruenus pemndpupoBauns nogobpannl Hanboaee xapak-
TepHble (POTOH300pAXKEHHsT YUYAaCTKOB PE€K C PAa3HBIMH THMaMH pYCJo-
Boro npouecca (cMm. puc. 1 u 2). DoJbIINHCTBO THNOB PYCJIOBOTO
npouecca HMEIOT HacTOJNbKO XapaKTepPHBIH PHCYHOK pycJjia H NOiiMBl,
NOAYepKHBAaeMblli KOHTPACTOM MeXAY CYyWled H BOJOH, YTO YXKe HO
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Tabauya 3

CpentHe 3HAYCHHA OTHOCHTENbHOH LUHPHHBI NPH Pa3HBIX
THOAX PYCJOBOro npouecca

i
Tun npouecca B,/D Bnp/B
CBo00aHOE MeaHAPHPORA- 18,3 8,9
Hile
Hezasepweniioe Meaun- 10,4 5,7
pHPOBaHUE
[ToiiMmeHHass MHOrOpYyKaB- 6,5 5,6
HOCTDb ‘
Orpanndyentioe MeaHIAPH- D, 1 3,4
pDOBaHHE
[ToOOUHEBBII THIT 2.4 1,2
PycnoBass MHOTOPYKaB- [,9 1,0
HOCTh |

OJHOMY 3TOMY HNPH3HAKY OHH PAacCno3HawTCad Ha a’pOKOCMHUYECKHX
CHHMKAaX pasHbiX MacwrtaboB. Camo pewddpupoBaHHe HA ero Imnep-
BOM 3Tafe CBOAHTCHA K MNOHCKY Ha (POTOCHUMKAxX nPpHU3HAKOB TOr0 HJH
HHOFO TIIA PYCJOBOTO Ipollecca.

Oniicanie MOp@POJOrHUeCKUX [PH3HAKOB, MO KOTOPbIM THIIBI pYC-
JIOBOTO IIPOIECCa OIO3HAIOTCs1 HeNOoCpPejCTBeHHO no CHUMKaM, npHBe-
aeHO B TalJ1. 4.

CBoOOLHOEe MeaHAPHUPOBAHUE HAa CHUMKax pa3HbLIX Mac-
1WTaboB HENOCPEeACTBEHHO OMNO3HAaeTCs [0 HaJHYHIO H3JYyYUH, HaXo-
AALULIXCS HA PasHbIX CTAAUAX pasBUTHS (OT HAuaJbHOH c/aaboOH U3BHU-
JUCTOCTH pycJa A0 KOHEYHOU CTajguu pPa3BUTHS H3IJYUHHB — METJH
ilepel NpoOpbIBOM ee nepeuledka) H NPUCYTCTBHIO Ha LIHPOKOH IoHMe
paliee CIPSIMJACHHBIX H3JyuYuH — ctapuu |23].

[ pauniia noiMbl HauOoJee YETKO BLIABJAETCS] B NaBOJOK, TaK Kak
NpH 3aTONJVIEHHH H IePeyBJAaXKHEHHH [OHMa BbIAEJACTCS YEpPHBIM HIH
TeMHO-CepbIM TOHOM KH300paKeHHs npu KOHTpacte ¢ 00Jiee CBETJBIMH
10 TOHY H300paxeHUss CKJAOHAMH HAOJHHBL. Ha menkoMmacumitTabHBIX
TB cunmkax B pepHoj naBoAKa B 30HE TYHAPHI ([IPH OTCYTCTBHH
JIPCBCCHOIT PacTHTEVILIIOCTI) BBISABJSIIOTCS MaJible PEKH 3a CUeT KOH-
TpacTa MeXXay HnoidMamu (Cepblii U TEMHO-CEpPbIH TOH) W BOLocOOpaMHU
C VIHETeHHOMH, elle He BereTHUPYIOLled pPacCTUTeJLHOCThIO (CBETJIO-Ce-
PLIIT TOH); NpOCMATPIIBAeTCHd H3BUJHUCTBIH PHCYHOK KPaeBbIX y4acT-
KOB [110HMbl, CO3JaBaeMbid BpPe30M H3JYYUH B CKJOH JoaAHHLL. [lo

HaJ e 3THX [IPH3HAKOB CBOOOAHOe MeaHJAPHpOBaHHIE OHO3HAEeTCH
jaxke na »Maawelx pexkax (puc. lae). Ha TB-cnumMkax, moaydeHHBIX
B UHH3KYI0 MEXKCHL B TeX € paHOoHaX, H3-3a OTCYTCTBHS TOHOBBIX

KOHTpacToB HH NOHMa, M PyCcJo jaKe Ha CpPelHHX peKax yixke He
3pisigasiiorest. Ilo meakomacwitabubiM CHHMKaM oOHapy:KHBaeTcs ue-
PClORAaHHEe CYiKEeHHIT 1 paclipedHdi poJiuH U noiM. Haubosee uyetrko
OHII BHAHBLI B NEPHOJ NaBOLKOB M NPH 3aTONJIEHHH pPeuHbIX BOJO-
Xpaunnanuy (cMm. puc. 1 u).
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HM3nyunHsl, HX (OpMa ¢ HAHOOJbUIHM KOHTPAaCTOM BBIAEJNAIOTCA
Ha CHUMKAax pa3HblX MacuiTadOB B BeceHHHH NEepHO[, KOrjga CHer Ha
[IONMEe pacrasiji, a B pycCJe H CTapuHuax coxpaHuiacst Jjen (puc. 2a).
['panuua NOHMBI B 3TOT NEPHON MOXKET OBbITb BBHIABJCHA NPH HaJHUHH
KOHTPACTa MeXJAY PacTHTeJbHBIM MOKPOBOM Ha nofiMe (TPaBSAHHUCTas
HJIH KyCTapHHMKOBAsi) M Ha CKJAOHAX JMAOJHHB (TeMHOXBOHHbBIH Ape-
BOCTOH). BHyTpupycnoBbie o0pa3oBaHHs (IJSIKH, CPAAbl) CKPBLITbI
noao JbaoM. Ha 6e3necHblXx modMax PHUCYHOK pycJa 4YETKO BblaeJis-
eTcsl M B IEePHOMd, KOrga pycjao A0 OPOBOK 3alOJIHEHO BOAOH — yep-
HbId TOH H300paKeHHsd, a Oes3JsiecHas o0MMa HMeeT CBEeTJIO-CePbIH TOH
(cMm. puc. 1 a).

AHanus oOUWHPHOIO Martepuasa a’3pOKOCMHUECKHX CBbEeMOK I103BO-
JIieT clieJlaTb BBIBOJ O TOM, YTO BO BCeX (PH3HKO-reorpaUuecKuX 30-
Hax CCCP cBo60ojiHO MeaHApHDYIOULee PYCJO JIECKO OIIO3HAETCs] He-
MOCPEACTBEHHO MO CHHMKAaM, a BbIABJsieMble 0oCOGEHHOCTH OOYyCJ0BJII-
BAlOTCHd MECTHBIMH T€OJOTHUECKUMH H Mep3JIOTHO-Te€OJOrHYeCKUMH
OCOOEHHOCTAMH U HHTEHCHBHOCTBIO 3K30T€HHBIX IPOLECCOB.

CB0O0OOJHO MeaHApPHUPYIOILHe peKd OCOOEHHO pa3BHTHI Ha 3amnajHo-
Cubupckoii papuuHe. OHH HMEIOT OYeHb LUIMPOKHEe NOUMBI, MaJjble YK-
JIOHBI TIPOAOJIBHOTO NPOGHIA; NOJUHBI 3THUX PEK 3aJi0XKeHbl B TOoJLe
JIErKO pa3MblBaeMbIX OCAaJOYHBIX OTJIOXKeHUH. Muorue pekH OT HCTO-
KOB JIO YCThSl COXpPaHAKT CBOOOJAHO MeaHApHpYIOUlee pYCJIO.

PasBuTHe HM3JAy4HH Ha UWIHDPOKHX MOHMAaX NPOXOJAUT OlpelesieHibie
NHKJALL, B navaabHOH CcTajaMM pas3BHTUS HOpH yrjgax pasBopoTa He
Oosee 120° uasyuuHa cnoJizaer BHuU3 N0 TeueHHio, llpu manbnenniem
yBEJHUEHHH VyIJla pa3BOpOTa chnoJidaHHe H3JAYYHHBI IIPHOCTAHAaBJHBA-
eTCsl, HO yCKOpsieTcsi ee pa3BOpoOT. Pa3BHUTHe u3JyyHHB! 3aBepHIaeTcs
cONMMKeHHeM IoaMbiBaeMbix OeperoB BbBIIE M HHKe PAaCHOJIOXKEeHHBIX
CMEXKHBIX H3JIYYMH, 3aTeM MNPOPBLIBOM MNepeuielika, epexoiom BCEro
[IOTOKAa B INPOPBLIB M OTMHpaHHEM CIHPSAMJCHHOH H3AyuHunl {23].

Ha TB-cuumkax, Hanpumep, NpOCJEUBAIOTCH H3JYYUHBI, HaXO-
AslHecsl Ha pas3HblX CTajHsIX Pa3BUTHSA Ha yuyacTkax pexk HMprbiua
U Tobosa; rpaHuubl HWHUPOKOH NOHMBI TOJBKO YyrajblBaloTCd 110 Ha-
JUUHIO CJAeJOB CTapuHll, TPUBUCTBHIK pesbed NOHMBI He BbLIABJSIETCH,
TaKk KaK HH3Ka paspelalouiass cnocoOHOCTb CHHMKOB (CM, pHC, | a).
I'paurupl NOMMBI MOXKHO BBIAEJHTH TOJNBKO IO CHUMKAaM, I10JY4YeHHbIM
B epHOA aBojiKa.

Ha menkoMacmrabnblx CHHUMKax BHAHO, uTto Ha pekax ETC -
POKHe TIOHMBI cO CcBOOOJHO MEaHAPUPYIOLUIUM DPYCJAOM YepPeayIOTCS
C yyaCcTKaMH CY’KE€HHSl JIOJHHBl U NOHMBI. JlpKHM HpPUMEPOM ABJSAETCA
p. Oka, H3Jy4YHHBLl KOTOPOH Ha yuacTKax pacClWIHpeHHs HOJIHHbLL [PH
CBOE€M pa3BUTHH MNPOXOAST MNOJHBIH LHMKA MeadapupoBanusd. llpu ne-
JOCTATOYHO WIHPOKOU IMOHME H3JAYUYHHbI 3ailHMAlOT BCIO [IUHPHILY
[TOUMBI.

Ha cesepe CCCP B 3011e MHOroJieTHEed Mep3JsoThl (popMa H3JYUHH
H MPOAOJI)KHTEJIbHOCTh CYIIleCTBOBAHHA TPHBUCTOrO peabeda Ha IIH-
POKOH ImoliMe 3aBHCUT OT cTenenn ee 3abosouyenHunoctH. JflJsg 30HBI
MHOroJieTHe MepaJsoThl, ocobeHIl0 AJA paHoloB TYH/APDLI, XapakKTcpla
runeprpoupoBaHHas ¢opma H3JAYYHH, OIJIbIBAHHE TPYHTOB CO
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Crobonnoe MeaHapHPO-
BaHUE: HUKJHYECKoe
Pa3BHTHE H3JAYYHH OT
NOYTH IPSMEIX VYacT-
KOB [0 nieTenb B pe-
3YJAbTATE PAa3MHIBA
BOrHYTHX H HaMbiBa
BHNYKALX Oeperos
¢ NOCNEAVIONIHM HX
3apacranuenm. Liukn
3aBeplIaeTCd NPOPbLI-
BOM nepemienka Nersin
pycJaa, 3ateM NOBTO-
psieTcs

Heszasepuientioe meanj-
pHPOBAHKE: Pa3BHTHE

H3JVUHH 110 CXeMe CRO-
601HOM0 MeaHIPUDPORA-

HHf NpephiBaeTcs no-
ABJCHHEM CIPAMARIO-
HIET'O NIPOTOKa, 4acTo
Ha PAHHUX CTARHAX

Pa3BUTHHA; 3aTEM CTa-
poe Ppycic OTMHpAer,

a NPOTOK HAUYHHAET Me-

AHADPUPOBATH

[ToiMeHHAd MHOTOPYKAEB-

HOCTb. Da3BHTHE CETH

|

S e i el i . y— e

upoxkas, ¢ nono-
TUMH CKJIOHAMH;
B MeXIOPHBIX
NTOHUXKEHHAX Yya-
CTO B NJAdHE 4YeT-
KooOpa3HOoH

GOPMH

Hlupokas, Hu3KadA

OuyeHb IIHPOKaA,
c1200 BHPANKEH-

ol e S e S S

Tabauya 4

XapaKTepHCTHKE MOPPONOFHUECKHX 00OPA3oOBaHuA

TTofima

Hupokas, gauie aBycro-

DOHHSASA, C NOHHXEHHEM i

BAOJE CKJIOHOB JOJH-
Hbl, CO CNellaMH CTa-
PHU K C CHCTEMAMH
BEEDOB NE&PeMellleHUs
B BUHE BBIPAKEHHOIO
I'PUBUCTOTO penbedha;
rpaHui Ll NMOHME HAHU-
boJiee YETKO BLIAEAS-
IOTCA B NABOAOK

Hlupoxkas co caabo sui-
PaXeHHLIM I'DHBHCTLIM
peJibedoM, OCTPOBHASA

IlInpokan, Hu3Kan, riay-
GOKO 3aTongageMas ¢

!
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Pycno

gl il

Buyrpupycaonnie 06pa30BaHHA

. | —

i L

OauopvkaBrOe, CBOBOAHO

MEeaHIpHpYIOLlee ¢ Ha-
JUYHEM H3AVYHH, HHO-
rjia ACHMMETPHYHHIX,
HaXOARUWHXCH Ha pas-
HBIX CTAAXSX PA3BHTHY;
Ha 3aboA0YelHHLIX NOH-
Max BO3MOXHa TrHnep-
TPOQHPOBaHKRaA Popma
H3JIYUYHH

JIByXpyKaBHOe MEaHOApH-

pyloliee, H3JNYUHHLI 4a-
CTC CHPAMJSIOTCH Ha
DAHHHX CTaIUSX PA3BH-
THSi H HMEIOT Pa3HYIo
CTerneHb pa3BopoTa

Munoropykasnoe, pasje-

JeHHoe TNOBMEHHBIMH

Linpokne necuanme nas-
KH Ha BHINYKJIRX Gepe-
rax H3JIY4HH  BBLAEJA-
IOTCH B MEXKEHb, B HH3-
KYI0 MexXeHb IpocMar-
PHBACTCSH DOABOAH B
peJibel — nepexartnl  Ha
rmepernbax pycaa

Hinpokne necuanube HAN
ecyaHo-rajcysbie IJIs-
XKH, CO CcaelamMH 3apa-
CTAHHS, uyauie BCero
ACHMMETPHUYHBIC  OTHO-
CHTEJNBHO  BRIIVKJOLG
Oepera

B pykaBax B HH3KYIO Me-
XKeHb MOryT npocmar:
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CODAMIAIOILUX H BTO-
PHYHBIX [IPOTOK, pas-
AeJIEeHHbIX NOHMeHHBIMHU
OCTpOBaMH (MOCTEmneH-
HO& OTMHpaHHe H BO-
300HOBJIEHHE NPOTOK,
o0pa3oBaHHe HOBBIX)

CKJIOHOBAast MHOTOPYKaB-
HOCTh: OAyXKaaHue
BE€epa PYKaBOB TrOPHOH
PDEKH 110 CKJIOHY ee KO-
HyCca BBIHOCA; pAaCUIH-
peHHe Beepa B MHOrO-
BOAHBEIE U YMEHbUIEHHE
B MaJOBOAHBIE TOMH;
XapakKkTepHa HJs rop-
HBIX [PHTOKOB TJIABHOH
PeKH, Pa3BHUBAIOLIEHCH
TO-HHOMY THNY NpoUec-
ca

OrpannuyeHHOE MeaHJPH-
POBaHHE: CIOJI3aHHUE
OZHOPOAHBIX CHHYCOH-
JaJdbHBIX H3JYYHH C
pa3MbuIBOM Oeperos B
BEPXOBOH YACTH MOH-
MEHHbIX MAaCCHBOB H
o6pa3oBaHHeM Oepero-
BbIX B&JIOB C HH30BOH

[loGouneBHIfi: cCnion3anue
epeKoUIeHHBIX JEeHTOU-
HBIX TIPS (TOJIBKO B
MOJOBOAbE) 110 YCTOM-
UYHBOMY B ILJIaHe DYCAY

Hasd, 4YeTkooHpas-
Hasl

OTCyTCTBYeT H3-34
BLIKJHHHBAHHS
B AOJIMHY TJaB-
HOHW PEKH

OTHOCHTEJIBHO
NpAMOJIHHEHHas,
YaCTO OJAHHAKO-
BOH LIHPHHBI

[Toutn npaMoOJH-
HellHadA, y3Kasd
C KPYTHIMH
CKJOHAMH, JHH-
1eM SIRJISIeTCH
pPYyCJIO

pE3KO PAa3JIHUHEIM II0
KPYNHOCTH MNOIIMEHHBIM
U DYCJIOBBHIM afJlOBHEM,
C pa3JHYHLIM Xapakre-
DOM pPaCTHTENILHOCTH HA
NIOAMEHHBLIX W BHYTDH-
PYCJIOBBHIX OCTPOBAX

HacTe NMOBEpXHOCTH KO-
Hyca BHIHOCA, OXBayeH-
Hasli Beepoolpa3HoO pa-
CTEKAIOUIUMCA NOTOKOM

[IoliMeHHEIe MaCCHBEI C
XapaKTepHbIM DHUCYHKOM
CTapbIX OeperosblX Ba-
JOB UepeAyIOTCH BJOJb
JOJIMHBl B LIAXMaTHOM
NnopgaaKe

OTCcyTCTBYET

OCTPOBAMH, HaCTO 3a-
TPYIHUTEJBHO BhIJe]e-
HHE TJABHOTO PYKaBa,
BO3MOXKHO Da3BHTHE
DYKaBOB IO aMOCTOS-
TeJbHOMY THINY Npolec-
ca

MHOropykaBHoe — Beepo-
0b6pasHoe pacnoJoxe-
HHE DYKABOB, YMEHb-
HieHHe HX LIHPHHBbI 33
cueT ApobJieHHsT Ha 00-
Jlee MeJKHE DVKaBa

OaxopykaBuoe, cnalo
MeaHAPHPYIOLLee, Ipa-
BHJIbHO H3BUJHCTOC NPH
HEeH3MEHHOH UIHPHHE
AOJIHHBI, IIPH H3MEHe-
HHH WIHPHHBI AOJHHEI
H3MEHSIOTCH pa3Mephl
H ¢popMa Cnos3alomnx
H3JIYYUH

OAHOpYKaBHOE, OTHOCH-
TeJbHO NPAMOJIHHEHHOE
H yCTOHYHBOe B MJaHe

PHBATBLCH  TJASAXKH, oOce-
pPeaKH, T[epexaThl, I[0-
ODOYHH

OcepesKu, noOOYHH, OCT-

pOBa, IJSIXKH B OTJieJb-
HbiX PyKaBaXx

Y3KHe MJAXH YV HH30BBIX
qactTeud MoiMeHHBIX MAC-
CHBOB

[lepekolienHbie NEHTOYHLIE
FPALbL, npubeperoBule
MOBLILLIEHHbIE YaCTH KO-
TOPLIX — NOOOUYHH, pac-
NOJIOXKCHbLI B LIaxmMart-
HOM TOpAAKe
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JIEHTOUHO-IPALOB LI

CIOJI3aHHe [0 PYCay
KPYIOHBIX PSR, O0biy-
HO 3aHHUMAOUIHX BCIO
ero WHPHHY

Pycaosass MHOrOpVKaB-

HOCTh: CIIOJI32HHE NO-
Houties, OCepelKOE,
DYCJOBHIX OCTPOBOB

B UIHPOKOM Dacnja-
CTAHHOM DycJie

'opHada pycnoBas MHOro-

PYKEGBHOCTh: CIIOJ3a-
ye B naBoAKH noboy-
Hell, 0CepeNKaB, pPycCJo-
BBEIX OCTPOBOB B UIHDO-
KOM pPaclJiacTaHHOM
PYCJAE TOPHOH PEKH

Hanennast MHOTOPYKaB-

HOCTb. MHTEHCHBHAR
AKKYMYJSAILHS HAaHOCOB
B BHJE OCEpPeNKOB W
PYCJOBBIX OCTPOBOB B
HIHPOKOM TIPEenesbHO
DacnjacTaHHOM pycJie

JR—

b

[louTu OPAMOTH-
HelHas, y3Kas,
C KPYTHIMH CKJO-
HaMu, JHHLIEM
SIBJASETCH PYCIO
iupokas, yaule
yeTKOOOpa3Had
B IJIaHe

Pacwiupenue jo-
JIHHB! TOPHOH
DEKH, AOCTATOY-
HO HWIHDOKad ¥
[TOUTH PABRO-
MEpPHOH WHPUHE
MpH COXpaHeHUuH
MHOTODYKaBHO-
CTH Ha yHacTKax
3HAYHTENbHOro
IPOTHKEHUA

HetkoobpasHoe
paciiupeHue [o-
JHHL TOPHOH
WJIH TIOJYTOPHOH
pekH

]

i syl —

OtcyrcTByer

OcTpoBHOrO THNA HPH CO-
XpaHeHUH MHOropyKan-
HOCTH B MHOTOJIETHEM
[IHKJIe, MOXeT OHTH C
FPDUBHCTHIM  penbed oM
H cliefaMi CTapHI TpH
06pa30BAHUNM MHOrOpYy-
KABHOCTH B DaHee Me-
AHAPHUDOBABUIEM pYCe

OcTpoBHOro Tuna, ABy-
CTOPOHHS S

HacTp HaKeAKOKR NONAHR
BHE [MaBOAOYHOIO pychaa

il
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OIHOPYKABHOE, OTHOCH-
TeNbHO NDSAMOJHHEIHOE
|  H YCTOHYUBOE B HJake

Muoropykasroe, WHPO-
Koe, PaciyacTaHHoeE,
HeYyCTOHUHBOE B NJAAHE

Muoropykasuoe, paci.ia-
CTABHOE, HeyCTOlUNBOe
B IJIaHe, BXOAW B Ma-
Jibie IIPOTOKH ObIBAKOT
NEePEeKPLITH 3aBaJiaMH,
BHHU3 IO TEUYEHHH) OT-
JeJqbHble NIDOTOKH YyBe-

t JHYUBAIOT WHPHHV 33

CUET NPHCOLIHMHEHIS

| MEJIKUX NPOTOK, VPe3bl

| BOJALI H3-32 MaJbl)
rAvOHH YacTo He BLije-
NSATCA

MHoropykaBHoe npezenh-
HO pacunaacTaHroe pyc-
JO, HMEeT ceTdaTbli
XaPaKTEePHbIH PHCYHOK
Ha DONBIIUX HAaJEIHbIX
NOJISHAX, BLIABARETCH

10 Mepe CTAUBAHLA

S
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JlenTouynmie rpaAb, 3aHH-
MaMllHE BCIO LUHPHHY
pVCha, BLIABJAAEMbBIE NPH
NPO3pavyHoOit BOJAE HJH
npoMepamMu B pycJe

Tloboumu, ocepenxu, pve-
JoBbie OCTPOBA

[loGounn, ocepenku, pyc-
JOBBLIE OCTPOBA Pa3HO-
00pa3soK (POPMHI

MHoxecTBo 0©CCPEAKOB W
ocTpoBoB (He3 npesec-
HOH NACTHTENLHOCTH )
pasHplX pasMepoBs, 4a-
we pombHueckoil  ¢op-
Mbi; TOHOBBLIC pPas3JuyuA
MPOABAKIOTCA  OCAE
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Ha HaJeAHOH MOJISHE
(IpH pe3KOM VMeHb-
lIeHHH VKJOHOB H yBeE-
JHYEeHUH IUPHHEBEL AO-
JUHBL); nepeMellieHHe
B NJaHe 30H pa3MbiBa
M HaMbiBa (BJIeBO HJH
BIIPABO, BBEPX HJIH
BHHU3), CII0JI3aHHE Oce-
DEIKOB H OCTPOBOB,
o0pvlIeHHe KOPEeHHbIX
OeperoB NIPpW pacuidpe-
HUY HaJeJHOH IOJAHHI

BriHyXX AeHHOE MEaHAPDHPO-
BaHUE: H3BHJAHHBLI pycaa
MOBTOPAIOT OUYEpPTAHHUA
AOJMHHLI; HA VUYACTKax
FOPHBIX DPeK TPaH3HUT lia-
HOCOB vyalge Bcero Oec-
CTPYKTYPHBIH, BOSMOXKHO
nepeMemiene nobouHen
H OCepeiKOoB

CTOK no MapH

CeneBble NOTOKH: CTpe-
MUTEJbHOE, B OCHOB-
HOM OecCTpyKTypHOE
nepeMeileHie HOAbINNIX
Macs nHanocos, obpago-
Bauue oOWHPHLIX KOHY-
COB BLIHOCA H 3aBaJioB

¥Y3Kas, ¢ KPYTHIMH
CKJIOHaMH, Me-
CTAMH H3BHJIH-
cTast

B ropawix palionax
JAOJIHHA-MAaPk;
He BBhIParKeHHasd
SICHO TIPH HCYE3-
HOBEHHH II0BepX-
HOCTHOIO CTOKa
Ha KOPOTKOM
Yy4acTKe

Y3Kas, NMOYTH Nps-
MOJIHHeHHas,
C KPYTBIMH CKJO-

HdMH

Ha yuactkax pacuupe-
HHA JOJIHHbLI BbIsABJIfA-
IOTCS1 3aYaTOYHBIE
(0OCTaTOYHBIE) YUYACTKH
[TOUMEL

BripoBHeHHast, CIJIAHH-
poBaHHas, 0e3 Jpesec-
HOH H KYyCTaPHHUKOBOH
PACTHTENbHOCTH, Op-
MHDYETCHA B BHAE Ma-
peBoro noToka, odTre-
Kawllero BO3BLIILIEHHBIE
YYaCTKH 4 3aHHMAlo-
[1lero BCe AHO AOJHHEI

O6bIYHO OTCYTCTBYET

HaJiCIH

OaHopykaBHoOe, NMOBTO-
pAoWHe H3rHObI A0JU-
HBl, 3aHUMaeT BCIO LIH-
PHHY €€ N1Ha

OTCYTCTBYET PyCJO € OT-
KPBITOH BOJHOH TO-
BEPXHOCTbIO, Ha Hmepe-
XOAHOM yuyacTke ¢op-
MHPYETCS Henoyka o3e-
POBHAHBIX YYaCTKOB
C OTKPHITOH BOJHOH
NOBEPXHOCTBIO, Iepexo-
asiuleii B ¢cBOOOAHO Me-
aHAPHPpYIOLLEE PYyCJO

[Iout  nNpaMoaHHeiHOe,
pacljlacTadHoe; B Bep-
XOBbAX NOBTOPAET H3-
ruObl AOJHHLL, HA 1Ipe-
AYCTbEBOM YUaCTKe
O0.,1vK,1aeT o KOHYCY
BLEIHOCA

CTauBdHHA HAJCIH IIDH
HACTYIIJIEHHH BErcTauun

Ha yuacTtkax pacmimpeHus
NOJIHHBI BbiAEJAAI0TCS
JAXKH, OCepelkd (ocCT-
poBa), NMOJIOXKEHHE  HX
cTabHJIbHO B IJIaHE

He npocmartpusalorcd

O6pa3yioTcsd OCTPoBa IpH
0OTEKaHHHU TMPENnsATCTBHH




CKJIOHOB AOJHH, 3anojHenue onabiBamu crapun (puc. 11u). Ha Hexo-
TOPHIX y4acTKax cBOGOAHO MEaHAPHPYIOUIHX PeK PHUBHCTLIA pesbed Ha
MoiiMe COoXpaHsieTcs TOJIbKO B NEPHOJ Pa3BHUTHS H3JYUHHBI M BbipaB-
HHBaeTCA cpasy nociae ee oruieHeHusd. Crapuiubl, B CBOIO OYEpenb,

Puc. 11. Poronsobpameius y4acTKoB pex.

a — caenbl HeAaBHEro 10Kapa Ha CKJAOHE KOTJIOBIIHLI; 6 ~— cjellbl 3HAUYHTe]Ib-

HULIX NO naowiaan nozxapos Ha TB-cHHUMKe; 8 — BbieMKa rpyHTa ¢ OCTpoBa H

CTeCHeHHe pycJia nocje OTChIIKK MOoM0THA XK. A.; &2, 0 — OrojieHHbie [eCcKH nocnae

HeOOALINOIO NMoKapa Ha CKJAOHE ACJHlb, COOTBETCTBEHHO, BHA HA NEPCHEKTUB-

HOM CHUMKE H Ha a3podOTOCHHMKE, &, %, 3 — Kapbephbl B pycJie U Ha noime;

{l — ONALIBAHHE TPYHTOB CO CKJOHOB JOJMHL! Ha NOHMY CBOOOAHO MeaHApH-
pyrouieil pexKH.

3aN0JIHAIOTCH ONAblBaAMil, NOCTENEHHO HCYEe3aI0T BCE CJIeAbl CTaphbiX

noaoxkeuui pycsa. Ha apyrux yvyactkax BbIpaBHHBAaHHE MOBEPXHO-
CTH NMOMMBI HACT CJEAOM 32 Pa3BHBAIOIIEHCS H3JYYHHOH.

B 30He nycThiHL NPU  HAJHYHK Jierko oOpyumiaembix Oeperos
B pycsa pexk nocrynaer 00Jblioe KOJHYECTBO MecKa, H3 KOTOPOro
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00pa3yloTcs B3BelWIeHHBIE H BJEKOMble HaHOCH. B nmaBojgoK HaHOCLL
MOCTYNalT Ha NOHMYy CBOOOJHO MeaHAPHPYIOLULEH peKH, HHTEHCHBHO
3af0JiHAsT BCEe TNOMMEHHBbiE eMKOCTH. DblcTpo HapacTaloT OTMETKH
IOMMbl, OTMHpaWT cTapuunbl. IIoToK cocpepoTrounBaercss B OJHOpY-
KaBHOM MeaHApUpyoolleM pycie, H3AYYIUHB KOTOPOro HMET npa-
BUJbHYIO ¢dopmy [Dl, 5B]. H3uyuuHb uyacTto He yCHeBaKT NPOMTH
MOJIHBIH UHKJ Pa3BUTHS, TaK KaK PyCJao H3-3a OCJbILUOTO KOJHUYECTBA
HaHOCOB OKa3blBaeTcsd 3aHeceHHbIM HMH Ao OpoBok. llotok npok.ia-
ABIBA€T HOBOE pycao no HauboJiee NOHHMCEHHOMY y4acTKy OB
Ha ocraB/ieHHOH peKOH noMMe BHJAHK CJjeiabl KakK Obl OJAHOBpEMEH-
HOI'O CHPAMJIEHHS H3JYYUH Ha yyaCTKe 3HA4YHTEJALHOTO TMPOTANKEHHS.
[loBBILIEHHIO OTMETOK NOHMBI COCOOCTBYeT H NOCTyNJi€HHe necKa H3
NYCTBIHH CO CTOPOHLI TFOCHOACTBYIOWHX BeTpoB. Ha ocCTaBaeHHBIX pe-
KOH MNoHMax, Trlle eile HNpOCMAaTpPpHBAlOTCA KOHTYPbl CrJ1aXXeHHOTrO
pycJsa, 6apxanbl UMEIOT Ty K€ OPHEHTHPOBKY, UTO H Ha NPOCTPAHCT-
BaX BHE HOJUHHLI pexH. [lJs pexk nyCThiHH XapaKTepHo yMeHblieHnie
pasMepoB H3JIYYHH BIJIOTb OO0 HMX HCUE3HOBEHHA CBepXy BHH3 3a
cyer 3a00pa BOAW Ha OpOolueHUe ¥ 3HAUHTENbHOrO HCNapeHus (0Co-
OGHHO Ha YCTbeBbIX YYacTKax IPH 3aloJJHEHHH NOHMeHHBIX eMKO-
cTei).

B mexceopHolX NOHUNMCEHUAX HA MHOTHX peKaX BLIAEJNSIOTCA yua-
CTKH ¢O ¢BOOOAHO MeaHAPHPYIOUIUM pycJoM, OCOOeHHO TaM, Trae
AHHILA KOTJIOBUH 3allOJIHeHB PbIXJBIMH OTJOXKEHHAMH pPa3JHyHOro
NPOHCXOXAEeHHS (MOpPeHbl H KOHYCbl BBIHOCA pe€K, OTJOXEHHs 03ep H
npaBopoemoB) (puc. lle, d). Pekamu mnepepabarbiBaerca TOJILA
PBHIXJIBIX OTJIOXKEHHH cO3JaeTcs LIHpokas noima [33].

DOKOBBIMH NPUTOKAMH BBIHOCHTCS 3HAUHTEJNbHOE KOJHUECTBO PbIX-
JIOTO MartepHaJ/ia, Ha IIOHMY BBIJIBUTaIOTC KOHYCHl BBIHOCA, CYXKas
ee, HHOTAA IMOJHOCTBK NeperopaxkuBas, CXKHMas pycJo, NOANPYXKH-
Basl peKy. YKJOHbI Bbllile IO TEYEHHIO Pe3KOo BhbinoJsaxKHuparotcd. [l
MEXTOPHBIX TIOHHMXEHHMW XapaKTepHO uepenoBaHHe YyaCTKOB € TOp-
HOH pycJIOBOHl MHOrOPyKaBHOCTbIO M YYACTKOB €O CBOOOJAHBIM MeaH-
apupoBadueM. [Ipy OTCYyTCTBUM MHOTOJIETHEH MepP3JIOTHL MW HAJUYHH
PeAKOH o4yaroBoil Mep3JiOTHl MpPU MaJHX YKJOHAX Ha MHPOKOH He-
3aboJioueHHON moiiMe oOpa3yeTrcs 4YETKHA pPHCYHOK CBOOOJHO MeaH-
ApUpYyIOLLlero pycaa ¢ H3JYYHHAMH NPaBUJAbHOH (QOPMBbI, HAXOMSILH-
MUCSI Ha pa3HbIX CTaAHsIX pPa3BHUTHS, UTO BbISBJSETC 10 CHHMKaM
CPpeIHHX M KPynublx MacimrTaboB.

B MeXropHbiXx NOHHXKEHHSIX B 30He MHOIOJETHEH MepP3JI0Thl CBO-
bonHoe MeaHApupOBaHHE BCTpevyaeTCsi Ha ydacTKax ¢ pa3Hol cCrTe-
lleHbi0 3a00JIOUEeHHOCTH, rjJe NOoHMMeHHble eMKOCTII — CTapllbl 3anoJ-
HAIOTCSA NJABIBYHIHMH TI'DYHTaMH, H C NOHMaMH, HOKPBITHIMH T'yCTOH
JIpeBeCHOH pacTHTEJbHOCTHIO, H C 3200J0YeHHBIMH OCOKOBbIMH IIOH-
MaMHu. Buipeasiorcs ¥ yyacTKH, TAe peKn, noAoOHO peKam NyCTbiHy,
NpOKJMAaABIBAIOT pycyao B neckax. Ilpu He3dnmaynTenbHblX YyKJIOHAX H
OAHOPOAHOM CTPOEHHH NOHMBI, OCOOEHHO KOrAa Manbie peKH B Kaue-
CTBE A0JHHB H ITIOAMbI HCNOJB3YVIOT 3apocilHe pycJa cChnpsaMJeHHbIX
H3JIyYUH KpYNHOH peku, o06pa3yrTca H3JAYUHHBI THOepTpoduUpOBaH-
HOH (pOopMHI.
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B 30He MHOroJietHefl MepsJoThl HapyuleHHEe NMOBEPXHOCTH MEP3JILIX
[OPOA MOJKET NPUBECTH K H3MEHCHHIO CJIOS CE30HHOro oTrralBaiiig,
K [epexony CpyHTa H3 MEpP3J0oro cocrofauusa B Tanoe it obparso. Co
CJAOCM CE30HHOrO OTTaupauust CBsA3aHbl B TOH HJIM HHOH Mepe Takue
NpoUecchl, Kak NydyeHue, CONUPAIOKUHA, MOPO30OOHHOE pacTpecKuBa-
HHE H T. A.— COYTHHKHA MHUOroJetrHemep3neix noposa [14, 34]. Kaxabi#
{3 3THX NPOUECCOB MOKET 0OKalaTb BJHAHHE Ha pPYCJAOBOH npolecc,
OCOOEHHO HA yyacCTKaxXx ¢O CBOOOAHO MEAHAPHUPYIOUIUM PYCJOM, BbI3bi-
Basg OTKJOUHEHHA OT THNHYHOrO XO4Aa PAa3sBUTHA H3JYYHH, nepecrpau-
Basi PUCYHOK pycJsga M NOHMBI B IJIaHE M H3MEHss TEMNbl PYCJOBbIX
aedopMaluum.

Ilpu anaause MarepHaJoOB a’pPOKOCMHYECKHX CBEMOK U JaHHBIX
Ha3eMHBX 00CAen0oBallHi BbISABJEHbl TaKke HEKOTOopble OCOOEHHOCTH
Pa3BUTHS PYCJUOBOIO APOLECCA B 30HE € MHOcOAeTHEl mep3aoroll. OHH
3aKJOUYAI0TCA B ClIeLYIOUeM.

— BriaBasiloTest  ciiyyad 3amnoJiHeHHsi TOHM TPYHTaMH, MJbIBY-
IMHMH €O CKAoHoB poJiu (cMm. puc. 11 u). Haie scero nepBonpHYy-
HOIT CAYXKUT VUMYTOKEUlle PAacTHTeJbHOro NOKPOBa HA CKJIOHAX BHI-
pyOGraMu HaH noxapamud. Ha oOrosieilibiXx CKJIOHAX Jerpajlipyer
MIOTOJETHSE MEP3JI0Ta, OTTallBAlOUINe TPYHTH OHON3210T, ONJBIBAIOT,
- TeKyT, CO3AaBasi CTPYAUYATHIA PHCYHOK, JIErKO AelUudpPUPYyeMblil H1a CHHUM-
Kax {34, 42, 52]. Creneus 34U0MHCHUR 0ONIM OMJIBIBUIHAY rpyHTaMI
pa3JiHyHa: Havyadblast CTeNneHb 3anoJiHeHnds:, Korga 3aloJiHsgeTCH
TONbKO MOHHACCHHAST 4acTb NOHMBI BAOJAb CKJAOHOB AOAUWHBLI {[IPH 3TOM
HapacTtaHie OTMCETOK NPHBOAHT K CO3JaHHIO VYKJAOHA HA I0HME
OT CKJAolla AOJNHHBI K pyCay), U fajbHellluee 3anoJHEHUHE NOHMEHHBIX
€MKOCTEH U I[lapacTande OTMETOK MNOHMBI 3a CYET aKTHBHOIO I[OCTY-
[MJCHUSt TPYHTOB CO CKAQHOB, 4TO IPUBORHT K HCUE3HOBEHHIO NOHMBI,
CHPAMJIEHHIO pycCJia.

— llpocMaTpuBaercs sBbIpaBHUBAHUE W [OHHMKEHHE NOHMEHHBIX
MACCHBOB Ha YYaCTKax HNOUM, I'i¢ PACTHTEJNLHBIH NOKPOB NOJHOCTLIO
yHuuToxed noxapamu. Ilocne noxapos Bospacraer rayOHHa OTTau-
BAaHHsT Mep3JIbIX IPYHTOB, NPOHCXOAUT 3all0JHCHHE OIJBIBUIUMH TFPYyH-
TaMil NOAMERUBLIX eMKOCTEH, HuCYC3aeT TPHBHCTBIH peabed MOoHUMBI,
oiiMa IMOHMMKAETCH 3a CUeT 3aloJHEHHA ONVIBIBAIOIHMY TIpYHTaMHU
06pa3oBaBWHXCS TEPMOKAPCTOBLIX 03ep U 3abonaunBaercsa. Ha Takux
MOHMAax BBISIBJSCTCSH TOJBKO TPaBsSIHHCTAs PAaCTHTEJbHOCTb, H3peaKa
epUHKH, BOCCTAHOBJAEHHA JHCTBEHHUUYHBIX JIECOB He O0HapyXuBaercs.
ITono6Hple y4yacTKH BBIJAEJAIOTCH JaxKe Ha MeJKoMaciITaOHBIX U pa-
AHONOKAUHOHHbIX CHHUMKAX 110 TeMHOMY, [IOYTH HYEPHOMY TOHY H30-
Opaskenuss B NEPHOJ MepPeyBJaKHEHUS H OCBETJEHHOMY (CBETJO-
CEPOMY) TOHY B HH3KVIO MEXXEHb.

— Beigenserca csoeobpastoe oOpyileHHe nNoAMbIBaeMbix Oepe-
roB pycaa. OOpyuwende B (OpMe ONOJA3aHHS XapaKTEPHO NJA BCeX
MeanJApHPYIOUIHX PEK B 30HEe MHOTLOJAETHEH Mep3J/ioThl. MHTeHCHBHOCTH
OnNO0A3dlHHA BepXHEro OoTrasiBliero CJaosgd N0 Mep3JjoMy ¢j0i0 pas-
JIHHA.

[lpu meanennom onoasannu i neboAbLUIOH BbHICOTE ME)KeHHLIX Oe-
peros (1,0—2,5 M Haj MeXeHHBIMH YPOBHSMH) JepeBbsi COXPAHSIOT

42




BepTHKaJbHOe mnoJsioxKeHue. IIpn BO3pacTaHHH HHTEHCHBHOCTH OI0J34-
HUS JiepeBbd HAKJOHAIOTCA, OOPYLIMBAIOTCS B BOJAY, CO31aBas <«rpe-
OeHKH» BJOJb IIOJAMBIBaeMbiX O€pPEeroB u mneperpykasi pycjo TOMJs-
kaMu. HakioHnenHnole aepeBbss M TOMJAAKH ONO3HAIOTCS HA KPYIHO-
MacuITaOHBIX CHUMKAaX.

IIpu BbicoTe Oeperos 3,0—4,50 M Haj MeXKeHHBHIMH YPOBUSIMH Ha-
pyllaeTcs CUellJIeHHe B olloJji3awouiem cnaoe, obpasyetrcs «Mbicoobpas-
Hoe» onoJs3aHue. [lokpeiTHe OeperoB pacTHTEJ/IBHBIM CJOEM, apMHPO-
BaHue «rpebeHkaMH» U3 OOpPYUIEHHBIX J€peBbeB 3alllulllaeT HX OT HH-
TEHCHUBHOro pasMmbiBa. [las onpeneneHusa njaaHoBblX AedopMalHii Ha
TaKHX ydacTKaX HeoOXoauM 3HAUYHTEJLbHBIH HHTEPBaJ MeXay TIocJe-
AOBaTeJbHBIMH CBhEMKaMH.

— (Co3paercss HeynopsjloOYeHHasi H3BUJAHCTOCTh JHHHH Oeperos,
HCKaXKaetTcsa ¢opMma H3Jy4dYUH H3-3a O0Ha)KeHHs cTapblX HaBaJIOB je-
peBbeB. Ilpu pas3BHTHM H3JAYUYHH H nepepaboOTKe NOHMEHHBIX MacCCH-
BOB DeKOH BCKPBIBAIOTCS Ha INOAMBIBaeMblX Oeperax crapbie HaBa.lbl
nepeBbeB, norpebGeHHBIE 0] CJ0€M HAHOCOB U B VCJOBHSIX MHOTO-
JJIETHEH Mep3JIOTH COXpaHsBUIHecs B TeueHHe TeicsiueseTHH {14, 34).
CrapblMH HaBaJjlaMH, AABJASIOMUMHCH Ha KOPOTKOM yyaCTKe OrpaHHYH-
BarolluM (akToOpoM, 3aTOPMAIKHBAETCH INPOUECC MeauApHPOBaHIHS.
[ipoumecc cpe3ku cTapblXx HaBaJOB OYeHb MeJieHNbiH., Pexa mnoaMbl-
BaeT Oepera W OHH OOpPYIIUBAIOTCA B BHAE NOJYUHUPKOB A0 H MOCJeE
HaBaJIOB, CO3JaBasg H3BUJHCTYIO JHHHUIO Oepera, pa3jHUNMVyI0 Ha
CpefHe- H KpynHoOMacluTabHbiX CHUMKaX.

— B MeXIOopHBLIX [OHHXEHHAX B 30He MHOTOJIETHEH MEep3J10Thl
YAaCTO BLISIBJSIOTCS OJIHOBDPEMEHHble NPOPbLIBHI HECKOJbBKHX J3J1VYIH.

Muorgpa peka ocTaBafieT AECATKH H3JAYUYHH, H3MEHSs IOJOXKeHie
pycjaa. Ha ornenbHbiXx nOHMeHHBIX MacCuBax oOHapy:KIBaeTcs le-
DHOJHUYHOCTh CMEHbI IOJIOXKeHusa pycaa. Ha cHUMKax cpeigHHX Mac-
ITaboB BHAHO, YTO OCTaBJIEeHHbLIE H3JIYUHHBI 4YaCcTO HAXOASATCH HA O/-
HOH CcTajHH pa3BHTHS (OYEBHUJHO, NOCJEJIHEH cMeHe [OJOXKEeHHS pycia
npejliecTBoBaJo nojgobuoe ke U3MeHeHUe B AaJeKOM npouiom). Mo-
X)KHO MpeAnoJaraTb, 4YTO CMeHa IMOJIOXKEHHS pycjaa CBf3aHa C IPOXO-
}KjeHueM MaBOJKOB PENKOH INMOBTOPSAEMOCTH HJH C JAPYTHMH KarTacrtpo-
(GDUYECKHMHU SIBJICHUAMU.,

HeszaBepmwensoe MeaHApPHPOBAaHHE OnNo3laercss Ha
CHIIMKAaX N0 HaJHUYMIO Yy H3JY4YHH MeaHJPHPYIOUIeH peKH CApPsIM.IsiIO-
IIUX NPOTOKOB (cMm. puc. 20). PasBuBaercsa cnpaMJISIIONLIH [POTOK
[IOCTENEeHHO, YTO BLISABJASETCS TNPH COMNOCTABAEHHH CHHMKOB NOCJEN0-
BaTeJbIIbIX CBHEMOK C JOCTATOYHBIM BpPEeMEeHHBIM HHTEpBaJOM MEeI 1y
Humu., [lo Mepe pas3BUTHS CHPSAMJASIOLLCTO NMPOTOKA 3aMENJSAIOTCS I1J1a-
HOBble gedopmMailMH OCHOBHOI'O pycJja H NOPOHCXOJAHT €ero OTMipa-
Hue [23].

B MexropHblX NMOHHUIKEHHAX He3aBeplIeHHOoe mMeanjApHpoBaliue NpH-
ypoueuo B OCHOBHOM K y4YacCTKaM Iepexofa OT TropHblX YUYaCTKOB pex
K paBHHHHBIM. Ha 3THX yyacTkax raJjeyHo-BajyilHblii MartepHaJ elle
3anonnseT 6OJBIIYIO 4YaCTh NMOBEPXHOCTH pycJa M IJAKEH U 1o OT-
CYTCTBUIO TPANOBOro pesbeda MOXKeT ObiTh BBISIBJIEH Ha KPynHOMac-
IITaOHBIX CHUMKaxX. B HH)KHeH 4YacTH TaKHX VYYacCTKOB, B MeCTax
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Hepexona K CBOOOAHOMY MeaHAPHPOBAHHUIO, rajibka OCTACTCST TOJBKO
lla nepekaTax H NPHUBEPXaxX NEeCUaHblX IJIAXKEH, TPAajOBHIH pedibed
KOTOPbIX Blijlen Ha cHuMkaX. Ha meaxomacumitabHbIX CHHMKax He3a-
BepUIeHilioe MCaHAPHPOBAliHe ONO3HaeTCd Ha KPYIHbLIX H CPEAHIX pe-
Kax B uepuo’ naubodinbiiero KOUTpacra MeXAy pycaoM u NMOHUMOH MO
A0 H3JYYHIH, COPAMJCHIBIX Ha PA3HBIX CTAAUAX PA3BHTHA (CM.
puc. 16). Tlofimul npH  ne3asepuiciioM  MeangpHpoBauil, yalie
BCETroO, HepaBHOMEPUOH HIHPHHDL.

B 30ne MHOTOACTHEH MEP3JIOThl [0cJie YHHUYTOXEHHST pPacCTUTe/ib-
HOTO MOKPOBa 1a CKJAOUHAax N0 CHUMKaM o0Hapy:KHBaercsi HMHTEHCUB-
[foe 3anoJiieHye nofiM OMJBLIBIUMMK IPYHTAMH, [IpPHBOAflLee K Hapa-
craliiio nx ormetoK. Ha yuacrkax cie3apepilieHHbIM MeaHApHPOBaAHHEM
qayle, YeM MOPH JAPYrux THIIAX PYCJOBOro Npoliecca, BBLISBAAKTCH MO
KpynHoMaciiTabusiM CHIIMKAM <«IPOBanbi», a NpH HasemHoM obcrneno-
Bantiil oOHapyUBAWOTCHA OOHamXeHUsi NOorpebeHHLIX JAbJOB HA NOAMBI-
BaeMblx Oeperax.

Hesagepiennoe MeaygpupoBanye npH HaJSHYHHE LIHPOKOH NOHMBI
MOMKET NEePEeXOAHTL B HOMMEHUYIO MIOTOPYyKapHocTh, OOpa3oBaBilHecy
MPOTOKH 4acTO OTJAHYAIOTCH NJIaHOBOA HEYCTOH4YHBOCTbIO. [loBoabHO
VCTOHUHBLI B [UJIAHC OTCEYEeHlIble [PH Pa3BHUTHH H3AYYHU YCTbheBbLIE
VYACTKI NPHTOKOB, UTO HOATBEPIKAACTCH CONOCTABJIEHHEM a3POdOTO-
CHHMKOB C JOCTATOUHbLIM BPEMEHHLIM HHTEPBAJIOM.

[lofiMmennas MHOTOPYKABHOCTDb ONO3HAETCA HAa CHHMKaX
MO HaJHUHIO MUOTCUUCHEHUBIX CJAabCH3BHAUCTLIX PYKABOB 1a WHPO-
Koii mofime (cM. puc. 28). Bblaesaurh OCHOBHOH pYyKaB He BCeria
yaaetrcst. OCTpoBa npe/icTaBisiiorT coO0A yUYACTKK NMOAMB H oOJAafaroT
OTHOCHTENALHON NAauoBoil yCc108uuBOCTLIO. OTAEJbHLIE PYyKaBa HMElOT
3HAUHTEJLHYIO MPOTAXKEHHOCTb, IWHPHHA PYKABOB IOCTOAHHA 1A BCEM
X NPOTHNKCHHN., YYACTKH C NOAMEHHOH MHOTOPYKABHOCTHIO B OCHOB-
HOM  HPHYPOUCHB K YCTheBBIM yyacTKaM KPYHNHBIX pEeK H K y4acT-
KaM BLIXOJA 113 Y3SKON A04IHLl B IIHPOKYIO.

I{a meaxkoyacwrrabupix TB-cHHUMKax nodMeHHass MHOTOPYKaBHOCTH
OHO3HALTCsH 110 TCM KE NPU3HAKaM, KOTOpble ObliH NPHBEAECHBLI BbILIE
(puc. 1 8).

CrJAOHOBAA MHOTOPYKABHOCTL OHO3HAGTCS 1O HAJHYHIO
«Beepa» MHOrOPYKABHOro pycJia Ha y4acTKe BBLIXOAA FOPHOrO NOTOKA
113 Y3KON JOJIIHBI Ha CKJOH NOJHHB TJIaBHOH pekn. Ha stoM yuacTke
HCYe3aeT AeHCTBUE OrpanudyuBarouiero axkropa; NnoTok BeepoobpasHo
pacTeKaeTcss no CRIOHY, CO3J4CT KOHYC BOLIHOCAE, COXPAalseTr 3uayil-
TENbHBIC YKAOHDLL (eM. puc. 22). 1ipyH ApOXOKACHHT Ceaei 1 ipi a-
BOJAKaX pPCAKOH NOBTOPSIEMOCTH NOTOK MEHSeT IOJOXKCHIE OCHOBHOrO
pycaa (6ay:xaauue no CKJOHY). B MHorosoauble roabl Beep MHOTO-
PYKaBHOTO pycha «Pas3sBEPTHIBACTCHA», B MAJOBOAHBIE TOAbl — «CBEpP-
TBIBaeTCsi». BLIHOCKH ceJieil ocelaloT Ha KoHyce BblHOca. Ha npuyctbe-
BLIN YYaCTKaX KOHYChI BBIHOCA BBIABHUIaIOTCST Ha MOUMY TJIABHOH DEKH.
baaronapsa pasJyHuHSaM B TOHe H300PaXKEHHS Ha KOHyCe BBIHOCA BHI-
JACJISIOTCH CTapblie pycdia, OMO3HAIOTCS YUACTKH, CJOXEHHbIE H3 rajbKil

1 Banyuon. Ha 3tux, xopomo ppeuupyeMblx y4acTKax 4acTto pactyT
COCHOBbBIE GOpLI.
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JIs1 CKJIOHOBOH MHOTODYKaBHOCTH XapaKTePHO yMeHblleHHe IUH-
pPHHbl pyC€J BHHU3 MO TEUYEHHIO H3-3a apobJieHHs HX Ha MeJabyaHlline
pykaBa. Ha MenkoMacuITaGHBIX CHHMKax 3TOT THN PYCJOBOrO MNpoO-
[[ecca He OIlI03HaeTCs, TaK KaK He BHJEH Beep PYKaBOB, XOTH KOHYC
BHIHOCA, CO3JaHHbBIK pPeKOH, OOBIYHO YeTKO OKOHTypHBaeTCsl Ha
CHUMKaX.

OrpaduyeHHOE MeaHAPHDPOBaHHE HAa MEAHAPHPYIOULHX
peKax XOpOLUO BBLIJGJAETCH Ha CPeiHe- U KpynHoMacwTaOHbIX CHHM-
KaX. (OCHOBIble NpPH3HAKH — HaJiMuhe HECKOJbKHUX H3JYUHH MNOAPSL,
HaXOJAUIUXCH HA OQHOH CTAalWMMU Pa3BUTHA, orpatiHyeHye NOHUMbI MOUTH
napaJjijieJIbHO pPacnonOKeHHbIMH KOpeHHbIMH OeperamMi, OPOBKH KO-
TOPBLIX [OAUYEPKHYTHl pa3dnvuusiMd B TOHe 1300paKeHuss IMOHMbl H
CKJIOHOB JIOJIMHDBI; 4YepefoBaHHe NPHYPOUEHHBbIX K KarKJA0# H3JAYUYHHC
IIOUMEHHBIX MAaCCHBOB, OYEPTAHHA KOTOPHIX COCTaBJSIOT HEPeLKO
MO4YTH HOJOBHHY Kpyra M HMMeEWT TPHBHUCTHIH peabed [23]. Cambid
XapakKTepublH INPH3HAK — 3TO PacCNoJioKeHHEe pHCYHKa TPHBUCTOTO
peabeda (cM. puc. 20). I'puBsl, crapble BaJibl Ha NOHME, HOKPLITOH
PaCcTHUTEJbHOCTbIO, MOFYT HMETb TEMHO-CEPhI HJIH, HAao0opOT, CBETJO-
Cepbl TOH U300paxKeHus, a NOHUMKEHHS MeXJAYy BajJaMH HMEIOT COOT-
BETCTBEHHO CBeTJbIH HJAH TEeMHBIH TOH. KoHTpacT B ToHe H3006pa-
KeHUs1 BaJIOB M MNOHHXXEHHH Mexay HUMH OO0bLIYHO ObBaetr 3Haul-
TEJIbHBIM.

CaMble AJHHHBIE TPHBBI, NOUTH orubaloline NOHUMeHHBLIH Maccls,
HayuHHaloTCsl ¢ HU30BOHM (HapacTawuleH) vacTH MaccHBa. 31eCbhb XKe
BUAEH Y3KUH, OOBIYHO He BbIpaXEHHBH ApKo, mJsK (0esoro Uil
CBETJIO-CEpOoro ToHa). B BepXOBOH yacTH MacCHBA BHJAHB JAYI'H YiKe
«Cpe3aHHBIX» npu o6pyweHHH Oepera crapbix BaJjoB. llpu orpamni-
YCHHOM MEaHAPHUPOBAHHHM MO a3POKOCMHUYECKHMM CHHMKaM OOHapyKH-
BAeTCSl CHMMETPUYHOCTb H YNOPSIA0YEHHOCTb PHCYHKA pycJa H IOHMbI.

Ha wmenxomacumiTabHbIX CHHMKax OrpaHHyYcHHOe MeaHApHpPOBaHHE
MOKeT OBITh OIO3HAHO TOJNBLKO Ha KPYINHBIX peKaX M0 HaJHYHIO CHM-
MEeTPHYHBLIX BpPe30K B KOpeHHON Oeper, 4eTKO BbIAECJAAIOUIHNXCS MNpil
BLICOKHX YPOBHSAX BOJAbl MJAH IPH 3anOoJHeHHH BOAOXPaHWJHIL (CM.
puc. 13). Ilpn OTCYTCTBHH TaKHX HAPKO BBLIPAXKEHHBIX BPE30K 3ITOT
THII PYCJOBOTO Ipouecca Ha MeJaKoMaclwTaOHBIX CHIMKax He OIllo-
3Haercsl.

[To6ouneBB H THNO PpYyCAOBOrO npolecca oOno3Haercs Ha
CpellHe- ¥ KpynHoMacwiTabHbiX CHHMKAX B HH3KYIO MeXKeHb Ha OT-
HOCHUT@JLHO TMPAMOJUHEHHBIX OECNONMEHHBbIX Yy4YacTKax peK 10 Ha-
JUUHIO B pycJae noOouHeH, pacnoJIOKEeHHLIX B LWAaXMaTHOM IOpAKe
(cM. puc. 2e). Ilo6ounu — 3TO nepekowleHHbie JeHTOUHble TPSAAbI,
HanOoJsiee BBICOKHE YaCTH KOTOPHLIX, pacnoJoxeHiible y 6eperos, 00-
ChIXalOT B MEXXeHb H Ha CHUMKAaX BBIAEJAIOTCH OeliblMm TOHOM H300pa-
XKEHUs B pycjie TEMHO-Ceporo WJM ceporo rtona. Pycno, nouts nps-
MOJIHHEHHOe B MNAaBOJAOK, CTAHOBUTCH CJAaOOH3BHJIHCTBIM B TMepHO/L
MexXeHH npH ob6TekaHHH noTtoKoM mobouneld (23). B Mexenb npu npo-
3payHOH BOJe H MaJblXx TIMyOMHaxX TMOTOKa Ha CHHMKax npocMatpii-
BalOTCS MOABOAHBIE HAaCTH I'PAf — nepekaThl, TOH H300paKeHHs KO-
TOPBIX TeMHEEeT 110 Mepe yBeJdHYeHHs TJYOHHHI.
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Pacnosoxkennnle B 1axMaTHoMm nopfake noboyuu obuapyxKiBa-
IOTCA 1O CHHMKAM HAa KOPOTKHX, MNOYTH NPAMOJUHEHHBIX ydacTkaX
MeaIUIPHPYIOUIHX pPeK, 4Yaule BCEro TaM, TAe PyCio MPHXKAEATO K KO-
peuHomy Ocpery u, Aaxe upu HaAUYHU LIHPOKOH IMOHMBI, COXPAaHseT
NPSIMOJIHHEHIIOCTL, Boiless1oTcd OHH H B CHPSIMASAIOILIX [OPOTOKAX,
H 1A BaUaALHDLIX CTaAHAX PasBHTHS HIJAYUUIL.

FHa meaxkomacwitabunx TB cuuMmxax pekH ¢ noOOYHEBLIM THIIOM
PYCJAOBOrO [IPOILECCa HE OMO3HAIOTCA U3-32a HE3HAUYHUTeHLIOH npoTs-
KEHHOCTH MOPGMONOTrHYeCKH OANOPOMHBIX YHaCTKOB, pasMepsl KOTOPHIX
6/H3KH K paspernaloutert CliocOOHOCTH CHHMKOB.

Ha ropnpix ¥ 00Jyroprpix pekax mo cpepiic- u gpyngoMaciurad-
HDIM CHIIMKAM HA YHACTKax €O CJAaODH3SBUIANCTBIM pPYCJIOM, 3aXKaTHIM
HHCpAa3MbIBACMBIMH  CKJOHAMH JOJMHbL, BO3MOXHO OWHOOUHOC ONO-
3HaHie noboyHeBOro THIIA PYCJOBOro npouecca. B takom pycae 1o-
CousK U NJSKH, BHAHMBIE B MeXEeHb, NPHYPOUEHBI K 3JIEMEHTaM OpO-
rpaduu poaunst (H3rubaM, BLICTYHAM H T. A.). IDTH NOOGOYHH U IVISIIKH
COXPAHSIOT B TeYeHHe HNEeCATHACTUH CBOE MECTONOJOXKEHUE U (QOpMY
(BRISBASCTCA NPH  COBMEUIEHHH MATEpHaJIOB TNOCNEeN0BaTENbHBIX
ChEMOK) .

JIEHTOUHO-TPAJAOBB U THI PYCJOBOrO Mnpoliecca npakTuye-
CKil HC OfI0313eTCH Ha a3POKOCMHYECKUX CHuUMKax. Hasnuune ero Mo-
YKHO NnpeanoaaraTth Ha OTHOCHTENbHO NPAMOJIMHEHHBIX 6eClnoRMenHbiX
i HAa UCKYCCTBEHHO CO3JaHHBLX KAaHAJH30BAHHBIX yYacCTKax peK. JIeH-
TOUHBIE TPAJ/ib, KaK OCHOBHOH UpIH3HAK, MOI'YT OBTL BbIABJEHD
TOJMILKO 0pH HazeMuom oOCACAOBAHINM, TAK KaK Aax»e B HHU3KYI0O Me-
Kedh rpebun ux saronacunl, Mickprupaedue pyciia nay 3MeHeHHe pe-
AGIMA  ROCTYHACHISL HaNOCOB NPHBOAUT K 00pasOBaHHIO NEPEKOlIeH-
HBIX JICHTOUHBLIX TPAJ, T. €. noABJMeHHI0 nobouueir uami ocepenkon. lle-
peXoalias Crafiusi OT JIEHTOUIO-TPSIAOBOTO K HoDOYHEBOMY THIY H30-
Opaxena na puc. 2.

Pycnosaa MUOFOPYKAaBHOCTL ONO3HACTCH 1O NaAaHn4HIO
B LIPOKOM PaciJlaCTaAHHOM PyCJe OCePeHKOB H OCTPOBOB, JUIHHA [10-
CJACAUMX 4acTO He npeBbliaeT wupuub pycia (eMm. puc, 23). Pac-
TUTEJbHLIE TOKpoR 11a OCTpoBax o noiime ognuakon {(oauu TOH 1N30-
Opaxenusi). Ha yyacrke pexu 3HAYUTEHHHOrO APOTAWCHHS Ha CHUM-
KaX MeJaKHX MacwTaboB NpPOCMATPUBAETCH CYKEHHE H pacluupeHue
MHOTOPYKABHOLO pycsia H COOTBETCTBEHHO YMEHBbLICHHE HJH YBeJHye-
life KoJnYyectsa PYKaBoB H OCTpoBOB (cM. puc. 1e). das pycaoBo#
MHOTOPYKABHOCTH XapakKTepHO COXpaHerue WHPHHLI PYKAaBOB Ha BCEM
X OPOTAMKEHHH,

Ha TB- n PJl-cuiMKax omno3dHaetrcss JHUIb MHOFOPYKABHOCTB OCT-
poBHOro Tina. OCTpoBa, IHOKPHITHE JIECOM, BHIAGHIIOTCS Aaxe B 3UM-
HI [IepHOJL 110 pa3HHle B TOHOBBIX H300paxKenusx — Oenbifi TOH
pycila 1t TeMHO-cepbin Tou H306paxeHuss ocTpopos, Ha cpepne- H
KpynuoMacliTaObHBIX CHMMKAX B MeEXeHb B pycje NpoCMaTPHBAIOTCA
ocepeaknt — obcoxiune rpebuu doavuinx rpaf. llpw usmeHenuu CO-
OTHOILEHIIE MEXAY onpenenslomluMu @akKTopaMHu, B 4YaCTHOCTH nNpH

yMeHbIIEHHH NOCTYIJIEHUS HAHOCOB, pyKaBa HauuHaior cjnabo MeaH-
IPUPOBATD.
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F'opHasgd pycioBasi MHOTOPYKaBHOCTDB ONO3HAeTCs HA
cpelHe- H KpynmHOMAaclITaOHBIX CHHMKaxX MO HaJHYHIO B LUHPOKOM

pacnjaCTaHHOM pycJie rOpHOil peKH MHOXeCTBa OCTPOBOB Pa3HOTO Pa3s-
Mepa # GopMel (cM. puc. 2u). Pa3mep u dopma OCTPOBOB 3aBHCHT
OT MHOTHX YCJOBHH: OT pacxoja BOABl W HAHOCOB, OT KPYIHOCTH Ha-
HOCOB, OT YKJIOHA JIOJIHHBI Ha ydYacCTKe, INHUPHHBI AHA JAOJHHBL H JP.
Hausunune MHOXeCTBa VYCJAOBHH CO3JaeT pa3HoobOpa3ue H300pa KeHHH
MHOTOPYKaBHOTO pycJa.

Ilpu ropHoyn pycsioBo MHOrOPYKaBHOCTH PycJo pa3OUTO HA MHO-
»KeCTBO HHOrJAa C¢Ja0O0U3BHJAHUCTBIX pYKaBOB, MHOTHE M3 KOTOPBIX
B BEPXOBOH CBOCH YaCTH NPOXOAAT yepe3 3aBaJibl JePeBbEeB H MOTYT
ObITh OOHapY:IKEHBl TOJBLKO Ha KPyMHOMacUITaOHbIX CHHMKAaX, a B HHU-
30BOH YaCTH COEJAMHUBIIHECS MEJIKHe TMPOTOKH BHISBJAAIOTCA B BHIE
HOCTATOYHO WHPOKHX pyKaBoB. OQHUM H3 XapakTeplblX IPH3HAKOB
TOPHOH PYCJOBOA MHOFOPYKABHOCTH SABJSETCS yBeJHYeHHe [0 Teue-
HHUIO IOUPHHBI OTAEJbHBIX DPYKAaBOB 3a CYET MNPUCOCAHUHEHHSI MEJIKHX,
HEe BUJHUMBIX HA CHHUMKAaX.

Fla ywyacTkax pek ¢ rOpHOH pYCJOBOH MHOTrOpYKaBHOCTbIO, AaKe
B 30He MHOTOJIETHEH Mep3J0oThl, OOHApy:XKUBaAETC MO CHHMKaM OBbICT-
poe 3apacTaHHe OCepeaKOB, OCOOEHHO B MEPHO/B peAKOH INOBTOpSsie-
MOCTH BBICOKHX NaBOAKOB. B 30He MHOrosetHeli Mep3JIOThl IPHCYT-
CTBHE T'YCTOH JPEBECHOH PaCTUTEJNbHOCTH Ha OCTPOBAX TOBOPUT O Ha-
JUYIHK CKBO3HBIX TaJHKOB I0OJ pycaaMu ropublx pek [14, 34]. Ilpwu
HaJAHyud OOraToi JApeBeCHOH paCTUTEeJbHOCTH Ha INOHMe ¥ 3HAUHUTe/ib-
HbIX CKOpPOCTEH pa3MbiBa OCTPOBOB C TAKOH e PaCTHUTEeNbHOCTbLI CO-
31a10TCsl yCAOBHSI Aasi oOpa3oBaHHsi TPOMajHLIX HaBaJiOB JEPERLCB
Ha npuBepXaxX OCTPOBOB H 3aBaJjiOB BO BXOAaxXx B MaJble NpoTokHu. llo-
cJie TIOXKapoOB Ha YYacCTKaX TOPHBIX H TNOJYrOPHBIX peK JApeBecHas
DAaCTHTEJNbHOCTh BOCCTaHAaBJHWBAeTCd B MNEPBYyI0 ouepennb Ha Oepero-
BbIX BaJiaX, OCTPOBaX, 3aTeM Ha MOiMe W CKJAOHax aouauubl. Ilpu na-
JIMMHH pa3HbIX N0 pasMepy U (pOpMe OCTPOBOB, MHOKeCTBa CJaboH3-
BHJIHCTBIX Pa3HOH IUHPHHBI PYKABOB, 00pasyIOUIUX BpPe3KH B NOHMY,
co3jaeTcss cBoeoOpas3Hbld BOJIHHCTO-CETUATBIH PHCYHOK pycJa, 110 KO-
TOPOMY 3TOT THII PYCJOBOrO INpPOLECCA ONO3HAeTCHd pnaxe HA MeEJIKO-
MaciiTaOHBIX H paAHOJOKAaUHOHHBIX CHMUMKax (cM. puc. 10).

Hanepnass MHOTOPYKaBHOCTDL BBIEASETCS Ha HaJeAlbiX
10JifiHAX TOPHBIX M NOJYIrOPHBIX PEK U ONO3HACTCA MO CJAeAYIOUIHM
NpH3HAKAM:

a) 10 HaJUUYHIO HaJeJHd Ha Yy4YaCTKe DEeKH B BECEHHHH INePHOJ;

6) no o6pa3oBaHHI0 MHOTCOPYKABHOLO pycJda CO MHOMKECTBOM oOce-
pEeaIKOB H OCTDPOBOB, HMeIOIlero CBOCOOPA3HbIH ceTyaTbiif (SAYEHCTHI)
PHCYHOK HAa CHHUMKaX KPYNHBIX HaJeNHBIX [OJAH;

B) II0 OTCYTCTBHUIO JPeBEeCHOH pacCTHTEJBLHOCTH Ha OCTPOBAX, UTO
BHIHO Ha CHMMKax KpyIHbIX MaclutaboB. BereTauHoHHBIH MnepHON
Y KapJHKOBOH pPacCTHTEJbHOCTH, NOKPHIBAIOUIEH OCTPOBa, HAUYHHAETCSH
10 Mepe CTauWBaHUA HaJeOAH H JIETKO OHNO3HaeTCss Ha CHHMKaXxX IIpPH
MOSIBJICHUH CEeporo W TeMHO-CepOro TOHa H300paXXeHus (CM. pHC. 2 K).

Paznuualorcs peunble HaJedH, HaJNeAH MNOJA3EMHBIX BOJ H HaJledH
CMewannoro mnpoucxoxaedus [50]. Peunas mnanennb, obpasyroniascs
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B pycJe, 3an0oaHsdeT ero, 4acTh HaJiean H3JjiBaercd na noimy. Bosun-
Kasl, HalpuMcp, B MeEalJpupyrouleM pycic, ola He NepecTpauBaer
ero, T. €. HC OPHBOAHT K 00pa3oBaHHIO HaJeAHOH MHOTOPYKaBHOCTH.

Hpu ocobuix yenoBusix B pecenufl nepHog peyHas Hajeab MOKeT
paboralb Kax nuOTHHA, HEPEropojHB PYCJO 1 NalpaBUB NOTOX
B HOBOE€ pPYCJI0. MOMKUO IPERHOJNONUTDL, YTO 3TO OALA 113 NPUHUHN, npli-
BOASIINX K OAHOBPECMEHHOMY CHPSIMJAEHHIO MUIOIHX H3JAYUlll, T. e,
K H3MCHEHHIO TTOJIOKEHH pycJia.

Mnoropykasnoe pycao obbiuHo obpa3yercs HpH HaJdeAnX MNon3eM-
HBIX BOR H Hajleasx CMeliaHHOTo npoucxoxkaenud. HagaeaHasgs MHOro-
pYKaBHOCTL oOpasyeTcs NpH HaJH4YHH Ha-
JeAn H NpH ONpeneseHHOM COOTHOLIEHHH
MEXAY YKJOHaMHu H LUMPHHOH JOJNIUHB HA
! yyacTKax Bbille HajeA¥ W Ha HaxenH. o
| matepHanaMm APC u kaprorpaduueckuwm
Ol MarepuajaM AJas OONbIUHX HaJACAHBIX I10-
JIAH C APKO BLIpAXKEHHOH HaJeJHOH MHO-
POPYKABHOCTLIO TNOJydeHa CBfA3b MEXAY
OTHOIUEHHSAMH YKJIOHOB AOJHHBI H IIHPHHBI
pyciia B CYXEHHH AOJHHLI Tepen HaJeAblo
(/;, B)) U Ha pacllypeHHOM yuacTtke
AOJMHBI Ha MecTe Haneau ([, Bjy)
88,/8 (puc. 12). Ilo XpuBOH BHAHO, UYTO MpH

Puc, [2. Csasr Mexnpy pacliUpeHH pycia B O pas YKIOHBI YMeHb-
OTHOCHTEJBHLIME  BENHYH- aiTcs B 3 pasa. BeposTHee BCero, UTO
HaMH YKJIOHOL JOAHULL i Npy  HEHU3MEHHBLIX VYKJIOHAX HAa YydacTke

IMNPHHL PYCAd nepes na-

NelbIO W 1A MECTe 1 aneH pacllMpenRuss pycaa HaneaHass MHOToOpYy-
(mawuLie N0 HaJdeAAM KaBHOCTE He 00pasyercsi, a COXpaHSIeTcs
3ousr BAM). ropHasi pPycjJoBafg MHOTOPYKAaBHOCTL HAH

HC3aBepUIGHHOE MeaHAplpoBaline, T. e, Ha-
JIellL elle He OKa3blBAaeT CYLLECTHCHHOTO BJHAHHA Ha DPYCJAOBOH NpPO-
ecc {49}

Buinyxaennoe MmecavapupoBanue (oporpauyeckas H3-
BHJHICTOCTL ), BLIACJIENHOE 11a PaBHHIIBIX PEeKax no HaANUYHIO ¢j1adoH3-
BHJNCTOTO pycJa, 3a)ator'o UJAH Hepa3MbiBaeMbIMI CKJAOHaAMH A0-
JUHBL, WIH WHPOKHMA ONOJ3HAMH, HA CaMOM Lene OPCUCTABMsIeT CO-
6011 He ono3ananBachLie Ha CHIMKax JEHTOUHO-TPAAOBLIAE u nodoyHe-
BT THOL PYCJOBOro npouecca. Ha Takux yvyactkax onpepeseHue
THiia PYCJAOBOro mpouecca yalie BCEr0 BO3MOXKHO TOJNbBKO NpH Ha-
3eMHOM OOCJICAOBAHNH.

Boiny:saennoe MeanjpHpPOBaHUe — 3TO yCTapesoe HasBaHHe T
PYCHOBOIO Hpolecca, BLIABAAEMOro na BepXiHX KW CPeAHHX yudacTKax
ropubiXx pek ¢ npeobBiajaloninM BJHSHIIEM OrpavHydBauiero @ax-
ropa. Orpanpunsatouiinilt GaxkTop 3AeCh LEJNHKOM onpeaenser Xapak-
TCP pyCaosoro npouecca. B pesyabrate O0KOBOro orpaHuHuyeHysa pychna,
KOTOPOE JICTKO ONO31AaeTcsi Ha CHHMKax, o6pas3yloTcst npsiMOJHlieH-
HbiC Y4aCTKH HJAM BbIHYXKJIEHHble TOpHble H3AVUYHHBI, CJHEeNYIONiHE H3-
rubam aoanHb. Ha Taxux yyacTKkax HHOTAA BUAHLI 334aTOudHbie, HJH
OCTaTOUHpie, TOAMEI (cM. puc. 2u). Ilasxu ¥ ocepeaku (OCTpPOBa}),
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06pa3yloUHecs COOTBETCTBEHHO y BBINYKJAbIX Geperop H B MeCTax He-
3gaUYHTEJbHOIO pacHiupenus AOJHHBL, CJyKaT Kak Obl rnepeBaJsou-
HbIMII NYHKTaMH Jisg HaHocOoB [25]. Yalue Bcero oOHHU CJOKEHBl H3
KpYIIHOTO MartepuHaja H He MEHSIOT CBOEro MeCTONOJIOKEHHSs, YTO
BBLIABJISAETCA I[P CpaBHEHHH CHHMKOB TMOC/Je40BaTeJibHbIX CBhEMOK.

CTOK 1o Mapu obHapy:KHUBaercsg Ha 3a00JOUCHHBIX yYacTKaX
B 30HE MHOT'OJICTHEH MEpP3JIOTHI MO HCUE3HOBEHHUID pycaa C OTKPLITOI
BO/AHOH MOBEPXHOCTLIO. Takoe cayuaeTcsi HHOCKA M Ha YCTbLEBBLIX yua-
cTKax NPUTOKOB. [lpu 3ToM THne pycsa AOJHHA lie Bbipa)Kena.

B ropublx paioHax 30HB MHOTOJIETHEH MEpP3JIOThl NpPH HHTEHCHB-
IIOM Pa3BHUTHH CKJOHOBBIX HpoOUecCOB, ocobenHO MNoc/e YHHYTOMKEHIS
DACTHTEJNBHOIO MMOKPOBA, B PycJao H Ha no0iiMy mnocrtynaer ©OoJbluoe
KOJHYeCTBO MaTtepuaja. B 3TOM cJjayuae noTOK HE CHpaBJAeTcs
C TPAU3UTOM HAUOCOB, NOHMA 3aN0JHAETCH [JABIBYWHUMH TpyuTamii,
HCYE3AIOT CJIeJbl IIPeXKHUX MOJOXKEHHH pycja W TPHUBHCTHIN pesibed
Ha nofime. Pycao Bce ©OoJjiee cTecHsieTCs, ero OTKphbiTas BoOAlas 110-
BEPXIHOCTL MNOCTeneHHo coBceM Hcyezaetr. OOpa3yeTrcst JOJIHHA-Maphb,
o AHY KOTOPOH JBHXKETCHA NOTOK 0e3 OTKPBLITOH BOJLHOH MNOBEPXHOCTH,
0 PHCYHKY H300parKeHHsI MOXOXKHH Ha JI€QHUK, TaK XXe I[OBTOPSIO-
i u3ru® gosauHbl (cMm. puc. 2m). JloaHHBI-MapH — pernoHaJbHblii
THII, paCNpOCTpaHeHHLIH B 30He ¢ MHOroJieTHelt Mmepanorou [41].

YYACTKH peK, 10 KOTOPBLIM NePHOAUYECKH CXOAAT
ceJqeBble MOTOKH, BBUCJASIOTCA Ha a3POKOCMHYECKHX CHHMKaXx
CpedHHUX I KPYIHBIX MacmTaboB NOo HAJHYHIO MOYTH HPSIMOJHHEHROTO
pacmjiacTaHHOro pycaa Oesioro TOHa H300paXkeHHss (CM. pHC. 2 H).
BosnukHOBeHuH0 ceaed OJaronpHATCTBYIOT 3HauyuTesibHasi rayOHNa
FOPHBIX AOJHH H KPYyTH3Ha HX CKJOHOB (35° m OoJiee), MaJjiasi M2
npu OOJbLIIOM NPONOJIBHOM YKJOHE, Heboabllast njollagb BOAOCOOP-
Horo Oaccefina (mo 40—50 kM?), HH3Kass BOAOperyJHpylollasi Cro-
COOHOCTb TOHKOTO MOYBEHHOro cJos H oOHaX»XeHHbIX ckaJs [41].

4. ACITOJIbBOBAHUWE MATEPHAJIOB
AIPOKOCMHUYECKHX CbEMOK
NP ONPEAEJEHHUHU NJAAHOBLIX AEGOPMALHUN
PYCEJI U HOUM PEK

4.1. OcHOBHbIe NOJOXKEHUS M TPeOGOBAHMUS K HCXOAHBIM MaTepHaJaMm

[lnanonbie pedopmauuu npeacraBasior coboil pesyJabTar HaMmbiBa
U pasmbiBa Geperos pycaa. Jedopmaunuu pas3mbiBa Geperop Xapak-
Tepusdyworcss cMmeliendeM OpoBKH oOpymaemoro Oepera M onpejensi-
I0TCs1 nyteMm coBMellleHHs CHHIMKOB. [ledopmaunu HambiBa Oeperon
OOHADPYIKUBAIOTCH 110 3apacTaHUuIO MJISIXKEeH H OCepelKOB H H3IMEeHeHHIO
TOHa n3o0paKkeHnst 3THX yuacTKOB Ha (porocHHMKax. HaMmopis nasika
PDOHCXOMUT [OCTeNeHHO, NpPH BO3PACTAHHU OTMETOK HauuHaeTcd
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3apacraHie ero nNpHKOPHEBOro yuacTka TPpaBOoH o KyCTapliKoM, YTO
BRIPAXMACTCS [POSIBJICHHEM HAa CHHMKAaX CCPbLIX if CBUTJO-CEPLIX I[ISATEH
na Oenonm  ¢oue nasxka. Ilpu panvueiiiuem HapaCTaHHu OTMETOK
ISIZKa8 NPOUCXOAHT 3apacTaHde NPUNOANATHIX yd4aCTKOB APEBECHOi
PACTHTCALHOCTBLIO, YTO BHIPAMALTCH B AaJbHeleM BOTCMIUCHIT TOHA
H300padCHida I YBCANUCHHH NJIOILA I 9THX YUaCTKOB.

Ilepey nauasom padoibl  HCHOJHHTEJNDL JAOJIKCH  O3HAKOMHTLUS
C a3pOoPOTOCHLCMOUNON H3YUYCHHOCTLIO pPaliona, 3aKalarbh i HOJAYUHTL
MatepHaibl BCEX JIMRANBLX H MapuIpyTHbhix a3spooToCheMOK 33
pasuble roabl. Jlust cosMemleHns TakiKe JOAXKUHLI ObITh UCNOJAbL3OBAlbI
MaTCpHadbl KOCMIHCCKIUX CLEMOK, BLICOKOIO KauyecTBa KOHTaktHasa ne-
YaThb KOTOPDLIX MOKET AaTh AO0CTAaTOUHO TOUYHLIE JaHHbie O HJIAHOBLIX
jnedopmMalix.

st onpepencniiss nJaadHoBHX JedopMaildii HCNOJAbL3YIOTC Mare-
pHaMBL MHOTOKPATHBIX HOCAEAOBATENbHBIX CbheMOK ONHOTO H TOI0O Ke
yyactka pekn B macwtabax or 1:200000 n xpynuee, npeacranieH-
Hple B puge doronnanos {(yrounennblx ¢orocxeM), (oTocXem, penpo-
AVKLHIT dorocxen, KOHTAKTHBIX OTHEUYATKOB. TeopetrHueckn OnTiiMajb-
HLIMIL JUISE cCOBMceUlenus sBasioTest ¢otomianbl, Ha npaktike npea-
NMOUTHTENLICE HCHOJAL30BATL KONTaKTHHIE OTNEYATKH, TakK KakK OHH
HMeIOT AO0CTATOUHO BLICOKYIO PAa3peliaiouiyio cnocolbuocTb 4 yaobubl
NpyY HCoJAbL30BaHiN B palbore. Mcnoan3ylores B TOH HAH MHOH Mepe
BCE TNOJYYENHUbIC MaTepianbl, Raxe BLINOJHEHHbIE C HEraTHBOB 13-
KOrg Kauecrsa. Hyuno umers B BHAY, YTO CHEUHAJBHLIX CbEMOK
B 3ajauiblX macwrtabax B HH3KYIO MEKEHb CALJNAHO O4YeHb MaJo I
OHH BBLINOJHEHbl TOMBKO HA KOPOTKHX y4yacTKax pek (uailie Bcero 3a
OJHY AaTy cbemMuu). Has coOBMelleHHsT HCHOJAL3YIOTCA TaKXKe HMelo-
wuecss  kaprorpadguueckue MatepHasbl, B TOM YUCAE JIOUMaHCKHE
KapThl. A3pOKOCMI{YeCKHEe CHUMKH PA3HbIX RAT ChEMOK H KapTorpa@u-
yecKie MarTepuaJdbl, BbIIOJAHEHHbBIE B pa3Hoe BpeMsl, NO3BOJIAIOT Olle-
HiTb COCTOSIHHC pycdaa, NMOiMbL, AOJHHBI NOCJAEA0OBATENBHO TO TOAAM,
a TAaKXe BLIABHTL CBSI3H CKODOCTH cMellennss (pasMbiBa-HAMbBIBA }
C l3MeHeHHeM BOAHOCTH (H3MeHCHHMEeM VYpOBHeli u pacxojos). IlpH
CONOCTABJACHNINT JAOUMANUCKHX KapT ¢O CHHMKaMH BO3HMKaeT pal
TPYAHOCTCH, TAGK KaK 3TH MaTepia/bl COCTaBJieHbl B pa3loe BpeMi,
pasHbidMit aBTOpPaMK H HA HUX HPAKTHYCCKI OTCYTCTBYIOT OIIOPHDbIE
TOUKIl N Jnuun Ha 6Gepery. Xopouine pe3yabTaThl AaeT INOAKJIIOUCHHE
K anaJingy xaprorpadiyeCKux MaTepHaJsJoB, MNONYUYEHHBIX B KOIUE
HPOUIIONO 11 HAYaJe HLIHCWHEro BEKOB.

4.2. O0was MEeTORHKA COBMelleHnss CHUMKOB

Cosmeutenie (HOTOCHHMKOB HPOH3IBOAHTCH Ha JIOO0M NPOEKUHOH-
oM annapare. [lpeanournreabliee BLUIOAHATL copsemienne na Tl
TAK Kak B 3TOM CJAyYae MOMXHO HCNOJAb30BATh MaTepiuaJbl B J000M
ncnoanenut. Ipu copmeniennn pasnomacuwitabuble MatrepHadan Upi-
BOSITCH K OAHOMY Macwiraby unam nyreMm (QoTOoyBeJHueHUs — NpH
HaJinuuy HeraTtHBoB, Hjau Ha YTIl — npu HanHYHH TONBKO NO3HTHBOB.
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[cno/ab3yst HEraTHBBI (IVIEHKH) MOXKHO BBIUIOJHUTL (DOTOYBeJYCHHE
10* u 6osiee. Ha ¥YTIl martepnannl amo6oro ucnosiHeHHss MOKHO J10-
gecTH OO0 4* yBeJIHUEeHUS.

B KauecTBe OCHOBB JIJid COBMeEIIleHHsI BbpiOHpaloTcst (POTOCHHMKH
xopoulero KayecrBa, maciitad Kotopblx OJH30K K maclutady coBie-
niegus. C QOTOCHHMKOB CHHMAlOTCA KaJbki., Ha KanbKy (nuanuier)
¢ ¢hoToH300paKeHHs YEePHOH TYUIbio (JIHHHH YepHOro uBeta HauboJee
yeTKO BBLIAGJSIIOTCA Ha OesioM IJIaHUIeTe NPH HaJOXKEHHH 1Ha Hero
nzobpaxkenusa depez Y Ill) nepenocsarca: ypesbl BOAB (IIYHKTHPOM);
JAUHHH OpPOBOK MOoAMbIBaeMblXx OeperoB; TpaHHUB TPaBAHHCTOH, K-
CTaDHHUKOBOH H JAPEBECHOH PaCTHTEJLHOCTH Ha MJsX¥KaX U OCTpPOBAX;
rpaHdUbl MOHMbBI; KOHTYDPbl 03€p, CTapHl, CYXHX pyceJ, yCTLEBLIX
yyacTKOB MPHTOKOB, II0CEJEHHH U CeJbCKOXO3AHCTBEHHBIX YIrOIIH;
JHIHHA, NOAUepKUBAWIIHE MHIKpopeabed NOHMBI H MCECTHLIC YCTONYIH-
Bbie OPHEHTHPLL.

OKoutypuBaHue 30H HaMbiBa BBIIIOJHSIETCST 10 MaTepHaJam Jer-
HHX CBEMOK, TaK KaK I'pallillbl APeBECHOH paCTHUTEJILIOCTH, MNOsIBJe-
iHe KOTOPOH yvalle BCEro ABJACTCS NPH3HAKOM [AOCTAaTOUHO BLICOKIHX
OTMETOK MJIsi2KeH H OCTPOBOB, HauboJee YeTKO NPOABJSIIOTCS B MEPIOJL
peretaliuu. He pexkomenayercsi assi OonpeiesieHusi 30H HaMbiBa HC-
MoJib30B8aTh CHUMKII OCCHIHX M palHeBeCeHHHX cbeMok. lipn upo-
BeJAEHHUH JIHHHKA NMOJAMbBIBAeMOro Oepera Ha KpynuHoMaclITaOHbIX CHIIM-
Kax HHOTla 1IOMEeXOH ABJAAETCA TeHb OT BBLICOKOro Oepera. [lasi nsbe-
KaHua OWMOKHM 3TH yYaCTKH HE HaHOCATCH ia CXeMy.

Ha wmesxoMacmTaOHBIX H KpynHOMacuIiTaOHBIX CHHMKAaxX T[0O-pas-
HOMY HEDPOSIBJSIOTCSI oOLide JHHUH (KOHTYpbi) H TOYKH. Ha Mesikomac-
ITabHplX M cpeaHemaclitabHbIX cHUMKax (Macwtaba 1:60000 u
MeJibYe) YEeTKO IMPOoYepuuBalOTCs JHHUH KOpeHHblX Oeperos, Ho 1€
BCEerjia BbLACJASAIOTCS TPAHHUBL pacTUTesbHbIX coobuiectB. [lpu yBeJin-
yeHu Maciwuraba (xkpynuaee 1:50000) suHMH KopeuHbIX O€peros
TePSIIOT CBOIO UYCTKOCTh, HO MNPOSABJSIIOTCS XapaKTepHble JIHHHH 1A
nmoimMe. HeobxoaumMo nopuepkuyTh ocobyio yCTOHUHBOCTL BbIjLeJeIIbIX
JUHHH (KOHTYPOB) Ha IOMMe 32 BCe HepPHOJAbl MexAy CheMKaMH.

[lyrem nepeHoca BCex XapaKTepHbIX JIHHIE ¢ (OTOH300paXKeHHs
Ha [wIaHIIeT Ha HeM u3o0paxaercd cxema yuyacTka peki. C no-
Mowiblo YTII (mau s1060ro HpoeKHHOHHOro anmnaparta) BBINOJHSETCS
copMmeureniie  (poronsobpakenls yyacTKa pekn 3a Lpyryro jary
CheMKIl €O cXxeMoli na naanwere. Cogmeujerue npoudBoouUTcs No
O0ULUM TOUKAM U AUHUAM MeTOJOM HauAyuuleeo co8RAJeHUS (L TOALKO
Ha yyacrkax obuiux wacred xadpos. OOUIIE JIHUH U TOYKH BBISIBJIS-
IOTCst MpeaBapUTENbLHO BH3YaJAbLIO 11 Ha IJIAHWET HAaHOCATC ¢ 0CODOOH
THIATCJLHOCTBLIO. YHalle Bcero OHU BBIAGJASIOTCS Ha noidMme. Bbiblipa-
€TC He Mellee dYeTbIpEX KOHTYPHBIX JHHHH HJH TOYEK B pasiibiX
yrilax 4YerbIpexyroJibHHKa, OXBaTbIBAaIOLIEro coBMellaeMblil y4acTOK.
Hast oGecrievenst Goaplueil TOUHOCTH COBMELIEHIs KeialeJbHO HMeTh
5ITYIO KOHTPOJIbHYIO JIHHHIO (TOYKY) NPHMEPHO B LEHTPe COoBMCIILAC-
MOro yuactka. CopmellaeMplii yuaCTOK CHUMKa pacnoJjiaraercsi B leHTpe
SKpata. Yawe Bcero HCHoAb3YyIOT NO3HUTHBHOe H3oOpaxemie, Co-
BMeuleHHoe n300paxkeHHe ydacTKa peKH 3a BTOPYIO JAaTy CbeMKH
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HAaHOCHTCA HA NJanUIeT TYWLIO APYroro usera. He pexoMeHayerca Ha
oMU TJaluleT HaUOCHTh BoJee Tpex H300paxKeHUH.

[Tocne unanoxenuss H306paKeHUH BLIABAAECTCA CMelleHde JHHUH
obpyinaeMpx Oeperos W H3Melleile KOHTYPOB pPAaCTHTENLHOCTH HAa
nJasi;kaX H OCTPOBAX, BHACASIOTCS H 0003HAYAlOTCA 30lB Pa3MbiBa
I HAMBIBA, OICHHBAIOTCS MaKCHMaJbiibie 3HaUeHHsS cMelelHyE (B MUJ-
JHIMCETPAx), OUPCHACHSIOTCS HCTHHILIC 3HauciiHa cMeUlelyid (B MeT-
pax) ¢ yuyeroM Mmaciraba coBMelieHHbIX CXEM; BBIYHCIASIOTCH OCpei-
Hellble MaKCIIMaJLHble CKOPOCTH CcMelleHusi (B MeTpax B IOj) Je-
ACHIICNM NMOAVICHIIONO 3naucliist cMmeuenng (B MeTpaN) na BPEMEn-
HOM HUTEPBAN MCHAY CLeMKaMU (B rOjfax).

[TockoabKy BblIOJNCHHBIE TakuM 00pa3zoM coBMelIeHHble CXeMBbl
H X MOHTaX Ha YHACTOK pPeKll 3HAYHTEALHOIO NPOTHIKCHIUSN H3I0-
TOBJACHLT G Ha WCCTKOH NAaloBOH OCHOBEC, TO TAKHC MaTepladin Ha-
SHIBHIOTCS CXCMaMIL,

Bo3MozKilo HCHOCHCACTBEHHOE  HdJJoKeHie MO3HTHRBHOTO 1300pa-
Kelus 33 OJNYy HMaTy CheMKH Ha HeraTHBHOe naobparkeHue 3a ApPY-
ryI0 AaTy. 3a CcueT 3TOro YCHJIMBAeTCsa u3obpakenue n3MeHeHHbIX yya-
CTKOB. 3uaunrenbible H3MeEHEHHsI Ha YYaCTKe MOIKHO AO0CTATOYHO
TOMHO OUEHUTH OPH BU3YaNbLHOM CPaBHEHNH CHHMKOB (NPH OTCYTCT-
piit npubopo Ans copmentenusn). Ha crapbiii cuuMOn nocTenenHo
HauocIHTCA coBpemennan OpoBKa, onpepensercs Macmitad CHHMKa, H3-
MCPSICTCH MUKCUMAABHOE CMEWEeHHe U BbIYICAAETCH CKOPOCTh CMe-
mennd {39]).

[lpustep coswewyenusn porochumkos. [Hns onpegenenus nnanosuix aedopmanuii
Ha yuacike PeKn noaobpansl MaTepHasdbl a3DOKOCMHYECKHX CHEMOK pasHblX MAcluTa-
O00B, HAT ¥ Pa3fHUHOTO KAYECTBA MCHOMNCHHA, PparMenThl HCNOJbL30BAHHHEIX CHHM-

KO8 u3o0Opanenn Ha PpHC. O, AAaHHbBle O parax H Macuwirabax CbheMKH NpHBEACHLI
B Taba 5.

Tabaruya 5
Caepenuns 06 MCMONB3I0OBAHKBIX MAaTepuUanax
- | <] |
Ve pie 5| Hmacsemkn | arepuanon | o mame | Kauecrso mesan
! 09.48 1100000 | Cseroxonusi ¢oro- | [Naoxoe
CXeMbl
[a (02.00.73 t 5 200 000 | KoHTaKTHBIH oTle- | Y/A0BACTBOPHTEMb-
4aTOK 1Hoe
16 29.04.75 [:200000 | To xe To xke
6 27.05.75 I :25000 3 | Xopouee
2 10.09.75 } : 50 000 . "
4 11.06.76 i : 60 000 g g g
7 04.08.77 1 :7 000 ., '
3 (J4.05.78 i ;25000 " )3
5 19.07.78 25000 N ” '
8 23.05.81 1:15000 | [noxoe

3a ocnoBy npu coBMeuiensi BHOpan KOUTAKTHBIA OTNEUATOK XOpolUero Kave
CTBa cbeMKi Y76 r. (4) ¢ KOHTpACTHHIM H300parXKeHHEM YuacTKa, pacfojoxenHbiM
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p ueitpe kaapa. C nomowbio ¥TII nyrem 4% yBenuueHHsi ua mnJjanmere MNOAro-
ToBJjeHa cxema ydyactka B Macuwitade [ : 15000, Copmemiende noayueniioil cXeMmubl
¢ H300parKeHHsIMH CO CHHMKOB 6, 2, 7 W 3 He BbIABHJO H3MeHenHil na yuacTke,
TaKk KJaK 3a 3TOT INEPHOA MEeXKAY CbeMKamMH ypoBHH [ W pacxoast Boabi Q ue (pe-
BLIUIa/JH CpelHeMakKCHMaJbliblX 3uHadenuil. [lo oraeabunbiM  (parmentam Obljiil BbOI-
goJinetnl HpoBepOuUHBIe coBMelneHdss B MacuwiTabe [ : 5000, IDtH coBMelneHist 1ojJ-
TBepAKJIH, 4YTO HaA Y4YacTKe 3a nepdon 1975—1978 rr. (4o nasoaka) oOpvileuns
feperos e npespwianan 5 M (cMewenHe JaHnHili o6pyumaemblx GeperoB menee 1 MM).
[lo nazeMubiM HabawaenusMm, oOOpYIIEHHA Ha Vy4yacTKe B 3TOT I[IepHOJ COCTaBH.IH
1,0—3,0 m/rox. B naBosok 1978 r. npousowan obpymenns 6posBoxk Oeperos A0 7 M.
DTH JAatiHble HCIOJAb30BaHbl AJAR [MOCTpoOenHsa 3aBHCHMOCTH Ha phc. 3.
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Puc. 13. 3aBucumMocTH Cx mare=[(f) u Q=[f(H), rie Cx maxc — MAKCHMAAbHAA
CKOpPOCTh CMellleRusa JIHHHH oOpyinaemoro Oepera, M/roj; [ — ypoBenb BOABI, M;
Q — pacxon BOAbI, MJ/c.

! — MakcHMAaJLHbIe CKOPOCTH unaHoBbix pedopmauuii (pasMmeiBbl), M/roj; 2 — uamepelnitinie pac-
XOAbI.

3a nepuoa 1976—1981 rr. nytem coBMewleHHs CHHMKOB 4 M 8 BLISBIMIOTCH
3HayHTeJbHble H3MeHeHHs Ha ydacTke (cM. puc. 6). OOpyluenus, AOCTHraioUiHe
60 ™M, ornocsTesi 3a cueT nasoaka 1980 r., ypopHHM M pacXoALl KOTOPOro 3HAUH-
TEJbHO NPEBLILAIT BCE M3MepenHble 3a [epHox 1abaroaeHui.

3uaunTtenpbuble uUaMeueuust 3a nepuon 1948—1976 rr., ucnoabsys pganupie o0
YPOBUAX IO peKe-anajJory, MOXHO oTHecTH K nasoiaky 1962 r.,, yposui Kortoporo
Oau3ku K yposuaM B nasopok 1980 r. Maxkcumanbiioe 3nadedue CKOpPOCTH cMerie-
HHs1 OpoBKH Oepera, OcpejfiiieHHOe 3a 3TOT MNEepHOX, COCTaBasieT 3,9 M/rog.

CHUMKH I u & naior OCHOBHLIE CBeAeHUs O [leped@OpMHPOBAHHSAX HA Y4yacTKe,
lipoHcwequux 3a nepHoa 1948—1981 rr. ITH cHHMKH HH3KOrO Kayecrsa, COBMe-
lelTHe ¢ HHMH BBINOJHCHO METOAOM HaHJyulero copliajieinns.

B ananus BKJIOUEHBl TakK)Ke MaTepHaJbl KocMuueckoro (rororpadupoBauis, HO-
nyuyeduvle B MmaJioojnbele 1973 u 1975 rr. (1, 1 lg). CoBmemiende cxey, T0Jyuet-
HLBIX ¢ 3THX CHHMKOB, IIOATBEpXKMAeT OTCYTCTBlie H3MeNeHHi Ha y4acTKe 33 3TH
FrOALI.

CoBMellleniue y BHU3yaablias oUenKa BLISIBHJIH OTCYTCTBHE nambiBa IJshieii. 3a
33 rona masHKH e 3apOC/i, YTO YKa3blaBeT na TO, YTO B NABOAKH [POHCXOHHT
ThananT nanocoB 1o Beceil ruouwlaan miasiked. He poissneno i1 uaMenenuii na 1oiiMoe,
TAK Kak Boifiesieniible KOUTYpHbie JHHHH Ha NOHME COXDARHJHCh HEH3MelHLIMH 34
BECH nepuo Mexny ChbeMKaMmil.
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4.3. OueHKa norpemHocTeil CoOBMeleHun

B ocHOBY BbOJANAEMBLIX COBMELIEHHH NOJIOXKEHa NPeANnoChlKa
0O TOM, YTO cMcileHHe OpoBOK OeperoB @QUKCHPYETCss OonpeiesenHo
TONLKO NPH CMellernHH He MeRee 1| MM. TOUHOCTHL onpeneneHHs CKo-
POCTIt J1aHOBLIX AeopMalliiih 3aBUCHT OT CMelleHHs, KOTOpOe B CBOIO
oyepenb OfIpefessieTcsi CKOPOCThIO MJAAHOBBLIX AedopMalyuil Ha yua-
cTKe pekH, BoibopomM wmacuitaba COBMeELIEHHs, HHTEPBAJOM BpeMeni
MEKY CbEMKaMH.

ITpn snaunTesnlblx obOpywennsax, vanpumep 200 m/roa, cMeuieHue
mniuig obpymaemoro Gepera oOyaper pasiio 1 cM npu CoBMelleHUHU
B macmrade 1:20000 n ¢ gnrepsasom 8 1 rojl MeXAY CHEMKaMU.
ITpi  pesnauureabnmx  obpyuteudsx, unaapumep 2,0 wnfroid, ny:xe
[0-neriiiil  nepuoja  MeXy  cbeMkamu H Macuirtad COBMCLIEHUS
12000, urobu noayuith Ty 3Ke TOUHOCTHL OnpejeseHHds CKOPOCTH
1J1aHOBBIX JedopMatiiiii.

[Tpi Mavioam oMetenun anunfl  (KOUTYpoB) noaMbIBaeMbix Oepe-
rop, OJII3KOM K 1 MM, HOPPCIUNOCTL NP ONPCACACHHH NMJIanoBLIX AC-
Gopmauniit 6yner snaunrtenbuoil. Heobxopgnumo rHanoMnurtL, yro | M
npi macirrabe 12000 cocranasier 2 m;1:10000 — 10 m;1: 15000 —
15 a1 o1 4. Heno, wro npu yBeanuenun Macwiraba cosMmellennsa (ny-
TCM (POTOYBCAHUYCHUA, NPCACABHO HCNOAB3YIOWEro pa3peaoimyio Ccno-
cOBHOCTL CHIIMKOB-HETATUBOB) NPOHCXOAHT BO3pacTalllie 3HAYeHUS
CMelienysi JHNHHA, YBeJHnyHBaeTcsd 3HadyeHHe cMeuwlelldss # npu npH-
BACHeH N KapTorpaduuecKix martepuanop 3a 0OoJsee padiive parth —
STHUN  YVJAJIHISCTCS  [ICPHOJ  MCIKAY CBEMKaMIl. 3a CUYCT YBCJHUCHIIS
SHAYCHHS CMCHLCHHST TAKHMH NYTAMHI PE3KO CHHXKXAETCH NOrpeuiHoCTh
HpR oupejlenctiit naanoshix aedopMaii,

Horpewnocetn npn onpejacielidy niaadoBpix aedopMmailil MOryT no-
ABUTLCH 11 34 CYET NONYLIEHHBIX HETOUYHOCTEH I[pH: MOonTaxe (Poro-
CXE€M, HCHOJL30BAaUIlH MaJIOKONTPACTHLIX CHHMKOB, Ipa@IuecKkoM HC-
MOJIHEHHH  CXEM, BBUIOJAHEHHH COBMEULCHIST CHUMKOB, ONpeaescii
macuiTada COBMCIIEHHBIX CXeM,

Herounocern youraxKa (orocxem ne mnoBiaeKyT 3a co0oi norpeus-
HOCTEIl NIpH OUpeiesieHHH I1aluoBLIX Ae@OpMAauni, eciy coBMelieHue
BLIIOJMUACTCA TOJALKO 1O 00IHM  4acTsiM TeX KajApoB, 13 KOTOPHX
CMOHTHPOBaUbl (doTocxeMbl. Mg yMeHbIIeHHsT HETOYHOCTEH COBMe-
HleHHA MAaJIOKOHTPACTHBIX (POTOCHHMKOB O HUM BBINOJUAETCA Npel-
BAPUTCALIIOE BH3yaALHOe pewnigpupoBanne. BuiaeaeHubie TOUKH H
KONTYPLI NEPEHOCSITCs Ha HJAaHWET TOHKHMHU JHHHAAMH (TYWbl0o), ueM
CHIIZKAIOTCA  HeTOYHOCTH rpaduueckore ucnoaunenus. llorpewnocru
rpauueckoro HCROMHEHIS BO3MOXHBI INIPH HCHOAL30BAaHHH MEJIKO-
Maciutabubix cuuMkoB. HanpuMmep, npH HCOOAb3OBAHHH CHHMKOB
macwtadba 1: 200 000 na nnanuiere pucyercs cxema uepe3 YTII npu
4* ypeanuyenud. Jliast coBMeUeHHs €O c¢xeMoi wmacmraba 1:15 000
(BuiOpannbiit Macuita® COBMelieHHs1) BBHINOAHAECTCS BTOPHUHOE YBE-
anucHie ¢xemuol npumepro B 3,0 pasa. Ilpn takom ysesitdeniy JuinH
lfa cxeMe npHobperaior Toawuny, OJH3KYI0 K 1 MM, a TOUKH HMEIOT
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puoillaab. s CHHXKEHHsT NOrpelIHOCTH Heo6XOAHMO BBITOJHNATL CO-
gMellellie Mo LeHTPaM WIUPOKHUX JUHHH U TOUEK.

PaccMOTpHM NOrpeluHOCTH NpH onpejejieHHH maciutada CHHMKOB
Haubosiee TOYHO Macuitad COBMeElUlaeMblX CHHMKOB ONpelessieTcst Mo
kapTraM Macumitada ne wmedanuye 1:100000. Mmea paHubie W3 JIHCB-
HUKa noJgeToB 0 (okycHoMm paccrosiHHu ADPA (f) H 0 BLICOTC CHEMKIH
(H:), MOXIO onpeaeJuThb MacwiTad (QOTOCHHMKOB (711) no ¢opnmy.c
[3, 30, 31]

—,::_:f/Hc (4.1)

HMckarkenue, BO3HHKalOLee 3a CYET HAKJAOHA NPH a’spodoTochberhe
M Npu H300paxKeHun peabeda (Hanpumep, Ha NOHME) He AOJXKHO
npeBblllaTh TIpaUuyecKyio TOUHOCTb MOCTPOeHHs coBMellenus |[3].
[TokaxkeMm 3TO Ha npliMepe.

Borluucaum 1o ¢opMmyse BO3MOXKHOe cMelllenHe AB  KOHTYpHbIX
JAHHHA (TOUYeK) Ha CHHUMKE, €CJH, HanpHMep, yroJj HakJoHa CHHMKA
o =2°, pajmnyc-BEKTOpP, ONpeaeisiloOUlHH 11a CHHUMKe pa3Mepbl 30ibl CO-
pMmelllenuss r=70 mMm; dokycHoe paccrosiune ADPA [=70 mm [3]:

AB = 2 (r*/?) sin a. (4.2)

IlogcraBus B ypaBHeHHe (4.2) uHCIOBBHE 3HAUeHIlsi TapaMeTpOB,
noayuunM AB=0,18 MM, T. €. BO3MOXKHOe CMellleHlie KOHTYpOB, BO3-
HHKAalolllee 3a CYeT HakKJOHa MNPH a’poPoTOCheMKe, Melee TOJLIHHbE
rpa@HuecKoy JuHHH, paBHOk 0,25 MM.

Ipuusae npenesbHOo AONyCTHMOe CMelleHHe JIMHHH Ha CHIMKax 34
cuer H3o0paxkenusi penabeda AByaxe paBHbM 0,20 MM, mMacwrtab co-
pMmentenus 1/m=1/15000, umes APA ¢ f=100 MM 11 panuyc-BeKTOp
Ha HeTpaHC(POPMHPOBAHHOM CHHUMKe r=050 MM, NOJYYHM npere’bHO
IONMYCTHMOE 3HauelHe CEUYEHHUs] TOPH30HTaJeld pesabeda MOHMBL HJM
IpeBbIIIEHHSI OTMETOK TodyeK peabeda [3]:

hn Make —— [(f m)/r] ABMEKC; kn Mahe —— 7:5 M. (43)

Ha coBMellaeMblx CHMMKaxX ceueHHe TropH3olTaJeHd, HJAM pasiiia
B BBLICOTE€ MEXKJAY KOHTYPHBLIMH JIHHHMSIMH (TOYKaMH), AOJUKHO ObiThb
MeHbllle 3HaueHHst, 1oJydeHnoro no cdopmyae (4.3).

4.4. Onpepenenye NaaHoBbIX (TOPHU3OHTAJNBHBIX) nedopmMauun
[IPK pa3HbIX THNAX PYCJAOBOro npouecca

Ilpn pasHbBIX THIAX PYCJOBOro npouecca onpejelcHie [jaHOBbLIX
AeopMauHil UMeeT CBOIO CIenHpHKY.

Ilpu cBoGomHOM MeaHApHPOBAHHH CKOPOCTL MJaloBLIX jacdopmMa-
UMH 3aBHCHT OT CTaJHH Pa3BHTHSI H3JIYUHHBL. B CBOIO oucpejlb CTajMsl
Pa3BUTHSA H3JAYUYHHbl XaDaKTepHU3yeTCsi YIrJOM eC pa3BopoTa (Cpass)-
B ta6a. 6 npuBomsaTcs 3Hauenus Kosdduuuenta Ky, YUHTLIBAIOULCTO
H3MeHele CKOPOCTH NJIAaHOBBLIX AeopMauHil H3JAYUMHLI B 3aBHCHMO-
CTH or craguu ee paspuTus [39].
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Fadauga 6
PexomenpyeMule sHaycHna koadgduudenta Ky
Uo.. . . . B0 100 120 140—160 180 200 250

naiy

Kqg . . .. 0,1 0,5 0,8 1,0 0,8 0,5 0,1

Ha oanoft ¥ Toil e crajiuy pa3Bisris H3AYUYNHLL LJaHOBbIEe Je-
dopMatui pasaniubl B MaAoOBOAHLIE I MHOIOBOAULIC roabl. [Ipn HuH3-
KX YPOBISIX OHII HE3HAYMTENDLIIL, & NpPH BBICOKHX — MOIYT BO3PAacCTH
Ha NOPSAOK, T. €. 3a OAHU HaBOAOK MOTYT UPOH30RTH OOpylienus
OCperoB, MPEBLIAOMINE cMelifeliie Oeperos 3a Bech 1epHog MeEXAy
cheMkaMu. [lyrem nocisepoBaTenbHOro COBMEUIEHHSI CHHMKOB BBISiB-
ASIIOTCSI pa3dMepbl NVIAHOBLIX Ae@OpMAalMi NPH pa3HBIX YPOBHAX (pac-
X0jtax), BBIAEASHIOTCH YPOBHH (pacXoAabl), NpH KOTOPLIX BO3MOXKHEI
MaKcHMaJbibie o00pymieHds (CM. nOpuMep BHINOJHEHHOO COBMe-
LeHus) .

IIporsnos cmewmienus obpyuiaeMplx OeperoB MOXKHO BBINOJNHHTbL [0

dopmyace Il L. Koupparbesa
ABS — KHTCH MAKC [(hmanc — hup)/(hu.n - hcp)]: (44)

rae ABg — cMenienie OPOBKH NOAMBbIBAaeMOro BOruyroro 6epera Hus-
AVYHHLL 3a pacuernnilt nepuoy Bpemedn 7 ger, M; Cyxyake — HaH-
Oovbiliasy B lipejiesiax JaHyol H3uyuHiipl OCpCAHEHasl 3a NepHoj CKO-
pPOCTL CcMetyelns OpoBKU BOTHYTOro Oepera, M/Toi;, Ayaxe — HaboJib-
mas raybiga pycsia B pacyeTHOM CTBOpE, M; lep — CpeHsisi TyOHHA
ta rpebusgx ABYX CMEKHLIX NCPCKATOB, OrpaltudUBaIOUIHX H3AYUHIY
I PACHOMOMKCHHBIY B MeCTax neperuda ce cpPeAHEH JUIHHH, M) Agy —
tanbodbiiast raybiiita pycaa B niece u3ayuunbt, M [33].

Ha yuacTke peki ¢ AGCATKAMI HIAYUHH, HaXOMSUUIMHCH Ha pasd-
HbIX CTapgHAX pPasBUTIA, NOYTEM COBMELICUHHA MaTeplalioB MHOCACHO-
BATEILULIX CHEMOK ONPELeJISIOTCS Cu maxe JJIST KaK/10H M3JYYHHBL.
3 nonyuetiiuix snaveiiil adist AaHHOT0 yuacTKa Onpejeasercs ocpel-
Henioe 3nayeHHe Cyyaxe. 11PH PACCMOTPCHHH BCEro TaKoro ydyacria,
a He OTAGNbHOI HW3JAYUHHbI, OTHOWEHHEe MeXAY pPasuoCcTAMH 1jayOHH
B ¢opmyse (4.4) upunmepso pasuo eauunue. Kosdpduunedr Ky, Xxa-
PAKTePH3YIOUIRA CTanuil PAasBHTHA HIJAYYHH, TaKiKe Onpelensercs
10 HCCKOJLKHM H3JIydiiiaM, a 3aTeM BbLIYHCJISIETCH ee cpejliee 31a-
yenue. IHa mopdonornueckit OAHOPOAHOM yuaCTKe PEKH MOKHO Olpe-
JCANTL NEPHOJ I0JHOTO Pa3sBUTHS H3JYUYHHB

[ == BﬁfC“ NARE - (45}

Hpi oupenesienun Cy yaxe 11€00XOJMMO HCHOJIB30BAaTHL MaTCpHAJH
C AOCTAaTOUULIM HHTEPBAJOM MEXKAY ChCMKAaMH, OXBATbLIBAIOWHM TOAb
C 1aBOJIKAMH PEAKOfi MOBTOPAEMOCTH, yTOoOBI B pacuer ObLiH BKJKO-
HOeHLE snayvelntiss oOpyiueHHs GepemB 3a BpeMs 3THX 11aBOJLKOB.

Hampiz (3apacranue) nisiken CNELYeT 32 oOpywraemMpim Oeperom,
I OCPCAHENHAs 3a NPOLOJIKHTELHBI TEePHOR CKOPOCTL AehopMallkiH
pasMbpiBa M HaMbiBa oueHHBaeTcss oObBIYHO OAHUMH u TemMy M€
i@ pamu.
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[lo cHMMKaM BBISIBJASIOTCH TaKXKe H3MeHeHHs Ha 110HMaxX, TMpoIIC-
xoAslLl}ie TpH 00pa3oBaHHHU NpopB B OeperoBbiX BaJax HJIl 3a Cyer
[IOCTYIIJIEHHS TPYHTOB CO CKJIOHOB.

[Ipy HesaBeplIeHHOM MeaHJAPUPOBAHIN H3AYUYHHDLI CHPSIMISIIOTCS,
e AOCTHrast MoCJeAHHX CcTaaHui pas3BHTHA. Ha KakKoOH-TO cTaiali pas-
BHTHS H3JIYUHHBl MMOABJAAETCA M HauUHHAeT pa3BHBATLCS COPAMIAIO-
uigii mpoToK. I[lo Martepuanam nocaenoBaTeNIbHbIX CbHEeMOK BbISIB.ISI-
eTCsl pPa3BHTHE CHPSIMJIAIOLLIETO0 NMPOTOKA OT €ro MosIBJEHHA 10 Iiepe-
X0fa B HEro BCEro MeXKeHHOro pacxojaa. ITOT nepexol ObiBaer
NPpHYPOUYEH K rofaM C MaBOJAKaMHU peJKOH MOBTOPSAEMOCTIH, KOrja 3aHo-
CUTCSI BXOJ B CHPAMJICHHYIO H3JYUYHHY H pa3pabaTbliBaeTcs, yBe Y-
Bass CBOHM paa3mepbl, chpsamJsiiowiid npoTok. llpn mocaenoBaTeiabiion
COBMEUIEHHH CHHMKOB BbLIABJAAETCH BpeMsi NPEKpallleHls pa3mbiBa Oe-
peroB B COPSIMJIEIIHOH H3JIyUHHE W 3apacraHue ee IJsixka 10 ype3sa.

[Ipy noliMeHHOH MHOTOPYKaBHOCTH [JaHoBble jaedopMalHili onpe-
NeJAI0TCH NyTeM COBMeUlelisi CHHMMKOB MO BCEM IIPOTOKaM (pVKa-
BaAM) B OTAEJILHOCTH.

[Ipn CKJIOHOBOH MHOTOPYKaABHOCTH TMYTEM COBMEUICHHSI BLISIB.13-
eTcsl IllepecTpordKa pPyKaBOB, NJaHOBble AedopMalHl OUPCHACIISIIOTCSH
OTACADHO [AJs KaXAoro pykapa. [las copMeuwleHlsa UHCNOAL3YIOTCS
KpynHoMacuiTaOHple MaTepHaJibl BeCEHHHX H JIETHHX CbEMOK ¢ Hali-
60JILIIHMH KOHTPacTaMH MeEXKJAy PYyCJOM H NoHUMOH. Marepnann ocel-
HUX CheMOK, BO H30exxkaHue OLIHOOK, AJs COBMCLLEHHST HCIOJbL30BaTh
He PEeKOMeIAyeTCsl.

[Ipy orpanuueHiioMm MeaHAPHPOBAHHI MNPOIHCXOJUT NHOCTCHCHHAS
nepepaboTka MOMMEHHOI0 MacCCHBa B Ipelesiax nosica MeauapHpoBa-
HU", T. €. pasMbiBaeTcss Oeper B BEPXOBOW 4aCTH H3JAYUYHHBI 1 3a-
pacTaeT NJsK B HUH30BOH vacTH. Bpemsi nepepaloTKil MOHMCHHOrO
MAacCHBa INpu HEH3MeHHOH 1UHPHHE [OJHHBI ONpeAeJseTCsl MO

dbopmyae

TH.M= H/CH: (46)

rae Ay — 1Iar H3JAYYHHBL, H3MepeHHBIH 1m0 CcHIMKY; Cy— CKOPOCTh
pasMmbiBa, onpejeseHHass MocJde CoOBMelleHHUss CHUHMKOB HOCJE40BATe/ k-
HBIX CBHEMOK C JOCTaTOUYHBLIM BpeMEIHbLIM HHTEPBAJOM MEXJYy HHMII,
OXBaTbiBAIOUIUM MaJOBOAlible H MIOTOBOAlIbIe rojabl |[39].

IIpu nepemennoit wupune A0JHUBI NPOHCXOANT NepecTpolika Nn3-
JYUHH M COOTBETCTBEHHO H3MEHSIETCS1 CKOPOCTb HX CIllOJi3aliHsl.

[Ipu noBouneBom THIle pycJoOBOro mpouecca OTCYTCTBYIOT I.1aHO-
Bbie pedopmanuu 6OeperoB. [lytem coBMellleHHs CHHMKOB MOCJi€10Ba-
TCJIbHBLIX CBEMOK, BBLINIOJIHCHHLIX B HHU3KYIO MEXE€HbL, ONpelessieTcs Ie-
peMeliende B pycae nobounefl 3a mepuoa MexAy CbheMkaMH. llpu
OnpenesicHUH cMmelleHus: Oepercsi paccTosiide MexKiy HanboJgee BbLICO-
KAMH yactamu (rpebGusamu) nobouydHed. Ha cHHMKax 3To uallle BCEro
Haubousiee cBersibie {cyxde) uacty 1noHounei.

[Tpu smedTOUHO-TPAAOBOM THHE TaKKe OTCYTCTBYIOT I1J1allOBble 1€-
bopmanuu OeperoB. ['pebHH JIEHTOUNUBIX Ipsan, 3alOJHSIOULIIX PYCIo,
CPabaThiBaloTcsi B MeXKeHb, NOITOMY IepeMellleHHe HX iie (QUKCHpY-
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crest fa cunMrKaXx., CKOPOCTh nepeMeuietiin JCHTOUHBIX IPsi)l MOXKHO
BOLISBHTL TOJALKO NPH HA3CMBBIX H3MepCHUsax,

[pi pycsoBoii MUOropykapHuocTi cOBMcUleHiieM MaTepuasos 1o-
CEHOBATEAbULIX CbEMOK BLISBJAAIOTCH pa3Mepbt oOpywennin oepe-
ros, nepemeuicHue ocrtpososn. llpn nocrarouno OHOJLIIOM HHTEPBAJE
MEZKAY CBCMKAMII YCTAaHaBJHBACTCA 3apacrallliec OCCPEAKOB, IIpeBpa-
HICHHC HX B ocTpoBa, o0HApYKHBACTCS CMEHa OCHOBHOro (rJ1aBHoro)
pykasa. K yuacTkam raBHOrO pykaBa npHypoueHnl HauboJbulHe 311a-
neuns achopyanuil pasmuiBa. B pacnjiactanHOM pycJie BBIABJASETCS
3olta HamblBa, TAC RO NI3MEHEHII0 TOoHa H300paKeHHs ua CHHMKax
BLLICASIOTCST CTA/AHH 3apacTanus OCTPOBOB.

[ipi ropuoil pycsoBoii MHOTOPYKaBUHOCTH TAaKXKC BHIiBJSETCH 00-
pytienue noimMenunx Oeperos, nepemeuieniie oCTpPOBOB it GCepejlKOB.
Hedopmawuy nporexkaloT 3nadirebio OuicTpee, 4em Hpit APYrux TH-
[1ax pycJOBOro IM[pOLEccd, NO3TOMY COBMEUIAIOTCA MAaTepHaJipl [o-
CJeJ0BATe/IbHBIX CbeMOK ¢ MAaJbiM HHTEPBAJOM BpEeMEHH MeXKAy
HIHMH.

Chaeayer uMeTh B BHAY, UTO Ha rpeOHSX oOcepelKoB, BHICOTA KO-
TOPbLIX COBNAAAET C BLICOTOH MOHMBL, HayHuaer CBOH POCT NOHMEH-
Hast ApeBecHast PaCTUTENLIOCTb, [aa onpenelieHus naanosnlX aedop-
Mallllil peKOMCHAYEeT S HCNOJNB30BAaThL MATePHAJIbl BECEHHMX M JIETHHX
CDHCMOK, HOCKOJIbKY HA CHHMKAaX OCEHIHX ChEeMOK B HHUIKYIO MeEXEHb
HCUC3AIOT KOHTPACTbHl MEXAY PYCAOM H NMOHMOH.

[Ipin nasaeanoit MHOTOpysanHoCTH B npeaenax najdenod noJsibl
NPOUHCXOAHT AKKYMVJSIMHA HAanocoB, PHCYHOK MHOTOpPYKABHOILO pycdaa
HCYCTORUYIIB B 1J1aHe, TaK KakK HaJjdeAb B pa3Hblie roabl HO-Pa3HOMY
HalpanJsicT raasioe pycao. Ha yuactkax, rjie pycjio HOAXOJMHUT K KO-
pceinomy Oepery, nabuaionaercss pa3mbis, B paciiiacTaHiiom pyche fe-
PDEMCLLIAIOTCH OCTPOBA. YCHaeHuo pa3MbiBa crnocofDCTBYIOT: OTTAWBa-
HilC B TCUCHIE JiC1d JCROrPYHTOBLIX OVIpOB; BbllIaXHBAHIIC IPyuTOo-
BLIX BaJOB HpH HOABHKKAX HaJEAH; OcCellaHHe TPYHTOB, BbIHOCHMBIX
BeCEeHHIIM [IOTOKOM Ha IOBEPXHOCTb HaJjgejxu. Haubonee KpynHble 4a-
CTHUBI FPYHTaA OCCHAIOT B BEPXOBOH YaCTH HAJENIIOH NOJAHBI, B HH30-
BOIT yacTH occnaot bosee mesikhHe, llo aspoxocMHuecKun MmarepHa-
JdM 33 MHOPOJICTHHHA 1eplof BbIIBJASECTCS YCTORYHBOCTL MOJIOXKEHUS
B 11a1e 30H pa3mbiBa 1 nambiBa. llo pacnosoxenio 30H HaMmbiBa
(I pa3Mblza ONpCAeNAAeTCA MUrpauus HaJeaH BJIEBO HJH BHOpasno,
BBEPX HJII BHUHH3 MO HaNEAHOHU NOJAHE, TAK KaK pPacnosioXeHHe 3THX
30H B ACPBYIO OUCPCHAL 3aBHCHT OT MECTOHOJIOMKEIa HadcHH 1 ce
TO.LLHITBL,

PyciioBoil npouecc u npoueccel, CBsi3aHHBIe C INPOSABJICHIHEM MHO-
FOACTIHECH MEP3J0Thl — HaJjJe[blo, TeCHO MEPEnNeTCHbl.

Cetuatnlilt {(guencTHIf) pHCYHOK RaNEeRHOH MIOrMOPYKaBHOCTH HAa
OOJBLIHIIX HAMCAHDBIX NOASHAX, BO3MOKHO, CBS3aH C NOJUTIOHAJbHOH CH-
cTeMOll JIeAsHbIX KHJ, oOpal3ymlounxces npu Mopo3oboitom pacrpec-
KHBaHUH  OTTAHBAIOWLIX BO Bpewmst napojka. OO0pasopaBuifecs nocJie
HPOTAaUBAly JCASHIDBIX HJ NPOTOKH HPOpe3aior ocrposa, depera ux
cpa3dy nocje 00pasoOBaHUs MOKPBHITHI PACTHTENBLHOCTBIO, B HHX OTCYT-
CTBYIOT BHYTPHPYCJOBBIe 00pa30oBanusd — OCEPEAKH W MJAKH.
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B 30Hax HaMblBa, TAe HAET HHTEHCHBHOe 3apacTaHHe oCepe1KoB
kapJHKOBOH DPacCTHTeNbHOCTbIO, 0OpasoBaHie OCTPOBOB 4acCTO CBsl-
3aHO C IpoLecCaMHu BbINy4dHBallusg — obpa3oBaHHeM IM0OA IOUBEHHDIM
NOKPOBOM JIEASAHBIX JIHH3.

[Ipy onpejesieHHH MJaHOBBIX AedopMandil, ocoOGeHHO JJisi BbisiB-
JjeHHss 30HBl HaMblBa, HEOOXOAHMMO HCIIOJB30BATh CHIMKH 334 HIOJAb—
4BI'YyCT, KOTA2 B OCHOBHOM 3aKOHUYEHBl NpOIecch oTTaliBania HaJ¢/1u
H BCSI PAacCTHTEJbHOCTh Ha OCTPOBax IMpPOABJSIETCs Ila CHHMKaX (ce-
pblil, TEMIIO-CEPBLIH TOH H300parkeHHs1 B cpaBHeHHH ¢ OeJibIM I CBET.I0-
cepbiM H300paKeHHeM He3apacTalouiux ocepeslKoB).

[Ipy BBIHYXKIE€HHOM MEaHAPHPOBAHHH BBIMOJHSIETCSI COBMelleHlie
MaTepHaJJOB MeXKEeHHBIX CbEeMOK Ha ydYacTKaxX ¢ 3aYaTOUHBIMH 1Y
OCTATOUHBIMH ITOUMAMH.

[Ipouecce 3abosaunBaHusi, CBs3aHHble C 1ICUE3HOBEHHCM OTKpPLI-
TOH BOJHOH NOBEPXNOCTH Ha peKax (HOJHHBI-MapH), AOBOJBLHO AJH-
TeJbIbI, H HX JHHAMHKY COBPEMEHHBIe a’POKOCMHUYECKHEe MaTeplaJbl
yalge BCero He oxpaTniBawnT. llIpomsowenuine 13MeHeHHs1 BocCTalab-
JIBAIOTCA MO JIOTHYECKUM MNpPH3HAKaM H C IIOMOLULbIO MaTepHaJOB Ha-
3eMHBIX 00CJeN0OBaHUH.

B pacnsacrasnbix pycaax TFOPHBLIX peK, O KOTOPBIM MCpuHojIue-
CKH TNPOXOASIT ceJi, Ha KpynHoMacwitabHBIX cHHMKax (ocobeuno
CIIEKTPO30HAJNBbHBIX) IPOSABJASIETCS  MHOTOPYKaBHOCTb — BBIJIEJSIIOTCS
pyKaBsa 1l ocepenKkH. s BbIsABJAEHHS NPOHCXOASAINHX 113MeHeH i COBMe-
LAOTCS KpynuoMaclutadibie MaTepHaJbl ¢ MaJdblM NEPHOAOM MEXY
ChbEMKaMHU.

5. JOMOJIHUTEJIbHbBIE BOSMO)KXHOCTH
NCITOJIb3BOBAHHUSI MATEPHAJIOB
A3POKOCMHUYECKHX CBEMOK C HEJIbIO AHAJIU3A
PYCJIOBOT'O NPOLLECCA

5.1. BoccTtaHoBJeHHe UCTOPHH PA3BHUTHA KOTJOBHH, JOJHH,
MOUM H pyced

AspokocMuueckHe ((HOTOCHHMKH pas3HblX wMaciitTaboB 3a pasible
JaTpl CbEeMOK INPEACTABJAAIOT COOOH MarepHali, HeoOXOAHUMBIH s
BOCCTanoBJIeHHsT HMCTOPHH pa3BHTHsi KOTJOBHH, JOJIHI, NOHM, pycel
H u3nyuun (no peasedy nofim) [1, 23, 42, 43]. OnuoBpemenno npu
dHaJ/H3e HeoOXOAMMO HCIOJIb30BATH MaTepHaJjbl a3poOBH3YaJdbHbLIX H
HagemMHBIX OOcCJielOBaHHH, a TakKxXe nyOJHKAuUMH B CMeXHblx oOJia-
CTAX HayKH.

I[To aspokocmuueckum cHuMKam Mmacmraéos ot 1:1000000 u
KDyniHee mpocMaTpuBaeTcss CTPOEHHME HHHIL KOTJOBHH H [OJIHH, BbI-
AeNsa10TCH rpaHulbl PBIXJBIX OTJIOXEHHH pPa3JIMuUHOrO NPOHCXOMKIAeHNs,
BbIBasiIoOTCST rpaHUUBLl N0#MBI, OOHApY:XKHBAaeTCsi COBPEMeHHas nepe-
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crpoiika peunofi ceru. [Ipu anasuse marepHasiop aspoOKOCMHYECKHX
CHLEMOK 1A yYacTKaX PeK 3HAYHTENbHOro MNPOTANEHHs AelHppupy-
IOTCSI OCTAaBJCHHbIE pPEeKaMM Y4YacTKH HOJIMH, NPOC/ACKHBAETCH CMena
pyceJl Ha YCTLEBBLIX yUaCTKax MPHTOKOB H OJNHOBpeMeHHOe CchpamJe-
Hife MHOrHX U3JAY4YIH. BbisBaenue npoH3OlIEAIHX H3MEHEHHH B JIO-
JUHAX u Ha nofmMax no npsMbiM U KOCBEHHBIM JelIM(POBOUHBIM NPH-
3HakaM 1T0KAa3aHo Ha npuMepe peK B KOTJIOBHHAX DaliKanbhCKOro THia.

Kornouubl DafikasabcKoro Tiliia — 3T0 BBHITAHYTbie MEXIOpHbIE
NOHIKeHUa, AHIILA KOTOPLIX 3aloJdielbl pPbIXJbIMH OTJIOXKEHHAMU
paszJjnuHoro npoucxoxapenus. Haxkonsenne B MeXropHblX BnajHHax
NCCKOB, NOXOXKHX 1A O3epHble, CBfA3aHO ¢ oOpa3oBanneM MNOANOPHBIX
BO/IOEMOB [1d YYaCTKaX pPeK nocJe BEePTHKaJLHBIX TEKTOHHYECKHX TOJI-

Puc. 14. Cauean xatacTpopHuecKnx siBACHMHI.

0 — YUYacToOK CTapoil JOAuHBI, OCTABJAEHHON pekoil; aHuule goaunbl 3a00J04eHO, CHJAHHPOBAHO,
NPUIOAHATO HaA cospeMenuoi nolimoii; 6 — cospemMeHHOe pycao, noiima, AoaUHA.

BIIZKCK, o6BanaoB, ocwineii, onoansueii [33]. Ilpn awmanuse aspokocmu-
YECKHX MaTepHaJioB BBLISABJSETCS MHOXECTBO TNPH3HAKOB, TMNOATBEP-
AKAATONHX, YTO B pas3Hoe BpeMs W [0 PasHbBIM MPHYHHAM MPaBo-
poeMbl  Oblau  cnyuienbl. llpuw 6LICTPOM cnycke BOJABLI MPOHCXOLUJI
CMDLIB B HHI30BOH uacTH BojoemMa. Y OOJLIIUHCTBA BOAOEMOB BBLIfIB-
JISTIOTCS NMPH3HaKH NOCTENeHHOro ONOPOXKHEHUSI MO Mepe 3anoJHeHHs
HanocaMiu J0 OTMETKH nopora. Bceaepn 3a cnyckom BOJAB M3 NpaBo-
JIOCMA paHec [eperopoXkennasi peka npokJjajabiBasa pycyio H (QOpMH-
poBaJda noiiMy B TOJNE pPLIXALIX (nOABHKHLIX) oTaoxenuid. Ilo pu-
CYHKY pycaa, Mo najluduio i CTPOCHHIO NOIIMBI KayecTBEHHO MOKHO
OUCHITL  PastoOBPEeMEHHOCTL onopoxuennst npasojpoemon. Cpasui-
TCJLHO HEAABHO NPH PE3KOM HCYE3HOBEHNH Nperpajbl CHyluieHbl BO/LbI
s Bojoema B Bepxosbiax p. Mysikan. Cospemennoe pycio p. Mysakau
Bpe3acTcs B TONIY COXPaHHBLIHXCHA PBIXJABIX OTJOXKEHHIl, nOoHMa eule
¢popmupyerca. B Bepxneaurapckofi i DayunroBckoii korsoBunax oT
IPaBOJOEMOB COXPaHSIOTCSI 03epa-oCcTaHUubl B Haubosee rayboKoOBOJ-
HBIX HJH TYNHKOBBIX y4yacTKax, KyJda MEHee BCero mnoctymnaji BbIHO-
CHMbIC pekaMi tanochl, [10 BBINOJONKEHUBIM, BHIPOBHEHHBIM AHHULIAM
KOoTnoBHH pexku Bepxuas Aurapa u Lluna nposoxunu csoboaHo Me-
aujpupylouine pycaa, copmMupoBaJu HH3KHE, 3aTanJiiBaeMble B Ia-
BOJOK noiimbl. [lpouecc 3anonnenus cnimaHMpPpOBaHHBIX AHHLL KOTJIO-
BHII PHIXJIBIMH OTJIOXKEHUSMH NPOJ0JIKACTCS.

Bepxuemy#ickas KOT/JIOBHHA OMOPOXKHEHA CPABHUTENbHO JgaBHO,
PLIXJIBIC OTJIOKCHHA HE CIJIAHHPOBAaHBI. B COBpeMEHHBIH nepuom mnpo-
HeCcCbl CTEeCHEHHS MOHMBI H pyclaa TrPyHTaMH, CHYCKalOUUMHCH CO
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CcKJOHOB, NPOTEKAIOT 3HAUHTEJIb-
Ho MHTEHCHBHEE, YeM JesiTelib-
gocTh NoToKa (cM. puc. 11 u).

Myjiicko-KyaHiuHCKass  KOT-
JJOBHHA 3amoJiHeHa pasHOBBICO-
KAMH PBIXJBIMH OTJIOXKEHHSIMH.
B cpeaHed YacCTH KOTJIOBHHBI
TOJIIILA TEeCYaHBbIX OTJOXKEHHH
nepepaboraHa BoaaMu p. BHTH-
mMa. 3ecb 06pas3oBaJHuCh MHOrO-
pyKaBHOE pPycJiO H IUHPOKAsl MOH-
Ma, HEOJHOKPAaTHO MeHsBIIHe
cBO€ II0JIOJKeHHEe Ha CHJaHHpPO-
BAHHOH YacTH [AHHILA KOTJOBH-
upl. [IpuToku p. Butuma — Mys
u Kyaupa — npopesasi TOJIILY
PBIXJABIX OTJIOXKEHHH, CO3aB J0-
CTATOYHO IIHPOKHE MOHMBI.

Hanuuue ToJilid pHIXJABIX OT-
JIOJKEHUHM B paHoOHe C IOBBILLIEH-
HOH CEHMCMHYHOCTBIO SBJSIETCS
OAHOH M3 NPUYHH COBPEMEeHHBIX
[IepecTpoek peuHoH CeTH, BhISIB-
JEHHLIX 110 Aa3pOKOCMHUECKHM
MarepuaJam. OcTaBJieHHbIE
Y4aCTKH JOJIMH BBISIBJIE€HBl V peK
Mynupukau, Kyauasl, Hapsl (cMm.
puc. 2e u 14). Ilo cHuMKam
CpelHuX MacurTadboB oOHapyxKe-
HO OJIHOBpeMeHHOe CIpsMJIeHHEe
BCEX HJIM OOJbUIHHCTBA H3JIVUHUH
B Iipejesiax KOTJOBHHLI. Hanpu-
Mep, HEeOAHOKPATHO IPOKJIAIbl-
Bajla HOBOe pycio p. Mysxan
B IIpeaesiax BCeHd KOTJIOBHHHI.
[Topo6uasi cmena mnosoxKeHus
Pycaa BoisiBJeHa Ha pexkax Mye,
Lune, Bepxueit Aurape, Amry-
HH U 1p.

B xornosunax Baiikanbckoro
THIIa BBIJEJNEHA XapaKTepHas
CME€Ha noJIoXKeHHs1 pyces Ha
YCTBEBBLIX yyaCTKaxX IIPHTOKOB.
Hanpumep, p. Cpenpunii Caky-
KdH ¢ pnepuoanuHocThio 300—
900 sieT mensier pycsio Ha ycTbe-
80M yuactke. Cuienpl ero jpes-
HHX pyces, no pasmepam H3-
IYUHH GMH3KHX K COBpPEMeHHBIM,

Bpesanupie H3Jy4lHHbl B PAHOHE C HHTEHCHBHBLIM NOAHSATHEM 3€MHOW KOpbI.

{D.

Puc.

(coieBa Ha pHC.) — BHAHBI YYaCTKII CBOOOAHO MEAHAPHPYIOULCrO pycJa B npejaesax JApesBHero pycJa.

1lyTeM CpaBHCHHHA COBPCMEH-

HbIX I JApPeBHUX (Bpe3aHHbLIX) H3JYYHH MOXKHO OUCHHTL H3MEHEHIe CTOKa BOADI.

Onaourpo

P.
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HPOCMATPHBAIOTCH H1a CHUMKAX BJIOJIL JeBobOepexKHOro ckjioHa Bepx-
HEUAPCKOIT KOTWOBHHDL.

ITo aspoxocMuuecKkHy MatepiaiaMm Cpeiuix macmrabos Boipe-
ASHOTCSt (OKOHTYPHBAIOTCS) Y4aCTKH ¢ HHTEHCHBHBIM HOAHATHEM 3eM-
HOR KOPLI HO HAAHYIIO Bpe3antuix Haayduil, Mopma «cBOOOIHO Meal-
APUPYIOWHXY HA pas3ibiX CTauHgAX passuris {3aydii COXPaHsaeTes
Ha yuacTKax npasobepekinix NpuToKoB p. 3eu (o1 p. MyabMmyrag Ao
D. Yuaxu) {(puc. 18). 3uecn ke BLIABIAETCH H3MCHEHIIE CTOK3 NOYTH
Ha gopsiaok. CoBpeMentible ZONNHLL COXPAauoT U3BHAHCTOCTD APeBUUX

DYCeJT,

5.2. OueHKa BJHAHHA AaHTPONOreHHOr0 BO3AEHCTBUSA
Ha PYCJOBOH npolece

[Ipii auTponoreHHOM BO3HEHCTBHH NPOUCXOAUT HApYUIEHHE €CTecT-
BEHIILIX NPOLECCOB Ha BOJOPAasjesiaX, HAa CKJIOHAX JOJHH, Ha NOHMaX
i B pycnax pex [8, 23]. Ilpoucxonsuiaa nepectpoka nNpUBOAHT K H3-
MCITEHIIO OJAHOr0 HJH BCeX NoKaszaTeaei pycjo@opMupyoOuHx ¢ak-
TOPOB, BJeueT 3a cofof H3MeHeHHe THna pycaosoro npouecca. llo-
CjACAOBATEALIILIE (POTOCHLEMKI Jal0T BO3IMOXKHOCTL RNOJYYHTL JHHA-
MIKY 3THX H3MeHeHH# NpH auTponoreHloM BO3ACHCTBHH M COCTaBHTH
npornos na éyayuee {40, 46}.

[. Crpourenncrso ['2C, co3nanude OONBIIHX BOAOXPAHHIHIL YHWY-
TOKAeT Ha 3HAUHTEJIbHOM NPOTSKEHHU pycChao, NMOHMY, a HHOrxa H
Haanofivendbie Teppachl. [lo Qopme BOJOXPaHHWJIHIL, KOTOpbLIE MpPO-
cMaTpliBaoTes Ha TB cHUMKaX, MOXHO CYAHTbL O THIIE PYCJAOBOTO NPO-
Hccca Ha ydacrke pekd jo crpontesnbcrBa I'DC (eMm. puc. 1 3, u).
C noMoUIbIc a3POKOCMHYECKHX MATEPHAJIOB BLIABJISETCS NEPECTPOHKA
pycaa i NOAMBI B 301e NEPEMEHRKROro 1oAnopa.

2. 3naynTesblble H3MCHCHHS, BHIABJIAEMbBIE M0 A9POKOCMHYCCKHM
MaTteplatas, HPOHCXORAT B JA0JHIIAX, Ha NOHMAax H B pyciax pek
1ocae NOWKapoB # BLIPYOOK, cayuaBuilxcs B pa3Hoe Bpems, pa3HOH
HHTCHCHBHOCTH N PA3/UIGHLIX 10 oXBaTy reppuropiil (em. puc. 11 a, 6},
[lanboaee cuvibnoe pansinde uUX Ha PYCJAOBOH MNPOUECC BLISIBJAEHO [0
MATCPHANAM  29POKOCMHYECKHX (DOTOCbEMOK B 30HE MHOTOJEeTHEH
mepsnotel (3ona BAM): B Bepxueaurapckoii, Myiicko-Kyaugnnckon
1 Bepxneyapcko#i KOTJoBHHAX, B JieBoOepexxHo# 4yactH OacceHHa
p. 3eu i facceitne p. AMrEyHITL

B sone LETC nocie youytomenns apesecuofl pacTHTeHLUOCTH Bbl-
NOTHSIAACH PACHAMIKA CKJOHOB A0, HabJMI0Aa10TCa BHIHOCHI IpyH-
TOB la NOHMbI, OCOOEHHO MaJiblX peK, CTeCHeHHe U jJaKe HCUe3HoBE
Hie nofiM, NOAHATHE HX OTMETOK, NJ4HHPOBKa W pacnamka, Ha
CHUMKAX, NOJNYUEHHBIX B NAaBOJOK, HA yyacTKax OBIBIUHX NMOHAM NpoAB-
JSICTCR PHCYHOK crapuiy 1 npotoK. Ksaapartsl BHIpYOOK H CejibCKOXO-
SAMCTBCHHLIX YyrOAil, TEMHBI€ NATHA CBEXKHX NOXKAaPHIL BUAHB Haxe Ha
MCIKOMACIITAOHBIX ¢cHHMKaX (cM. puc. 11 6).

B 3ome ¢ wmuoronerHeldl Mep3noTOH Npu OCBOEHHH NOHM YHHUTO
KACTCA PACTHTENDLHBI MOKPOB, HapyllaeTcs MMOYBEHHHHA HOKpos, YTV
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g CBOIO OuY€pellb Cpal3y BLIABJASETCS Ha CHHMKAaX MNOCAeN0BATENLHBIX
cheMOK MO HOABJEHHIO OCBeT/IeHHBIX nateH {34, 52|, Ha 3tiux yuvacr-
KaX BO3MOXKHO MOPO03000iiHOe pacTpecKHBaHUe [PYHTOB, a TaKe Bbl-
raliBaHHe IOrpebeHHBbIX TOJIMTOHAJbHO-3KHJIbHBIX JibA0OB, 3aTeM lO-
cAellyiollasl IMJanupoBKa H obliee NMOHHKEHHE MOHMBI.

3. llpu npocMoTpe CHHMKOB BbLISIBASIIOTCS MNOCJA€JCTBHS CTPONTEJb-
cTBa Ha CKJOHAX M Ha NOHMAaX Pa3JHYHBIX COOPYXKEeHIH, B YaCTHOCTH
naM06 # HacbimeH (cM. puc. 3). [damMObl HarJyxo neperopakHpBator
[IOHMBI, COCPE€AOTOUHBAIOT MOTOKH NOJA MOCTOBLIMH nepexopamu. lHa
CHUMKAX BBIABJAIOTCA Y4aCTKH Bbillie paM0, ¢ BBIPOBHEHHBIMH 11 3a-
60JOUEHHBIMH NOHMAaMH, NpopBLl BaoJib gaM0. Ha yuacTkax HIKe
naM6 (MOCTOBBIX NEpPexonoB) BLIABJSIETCH Bpe3Ka pycJa, UTO B Nep-
BYIO OYepedb BbIparkaeTcsi Ha CHUMKAX B YCKOPeHHOM 3apacTaHHH
MJasiKed 10 ypesos, NOBUCAHHH YCThEB NPOTOK, B OTHOCHTEJBLIIOM MO/L-
HATHI TIOUM.

4. MaccoBble BBIEMKH TPYHTa H3 pyceJt H C I[NOUM MNPHBOAAT K lHe-
oOpaTHMbBIM H3MEHEHHAM Ha Y4YacTKaX peK, K TNOHHXXEeHHI OTMETOK
JHa, NOHHKEHHIO YPOBHEH BOAbI, HO B CBOI OyYepedb COKPAalllaloT pas-
MbIBbI OOpylIHBaeMblX OeperoB, UYTO BBISIBJEHO I1pH COBMELIEHHH
CHHMKOB MOCJIEN0BATe/bHBIX CBEeMOK Ha p. lumawe. BolnoJsiHenyele He-

1aBHO Kapbepbl B pycjaax M Ha NOHMAaxX JIErkKO ACIHPPUPYIOTCS Ha
kpynuomacwitabHblX CHHMKax (cM. puc. 14 e, i, 3).

5. Ilocse poOblUH 1oJie3HBIX HCKONAaeMbix B pycaax, oco0eHHO
nocne paboOTLL Apar, 3a 3HAYHTCALHBIH NEpHoi MexKay IocJjeaoBa-
TeJbLUBIMH CbheMKaMu (okojgo 40 ner) Hu3MeHeHHble pycjaa H IHOHMbI
HCCAe0BaHHBIX MaJIblX peK He BOCCTAaHAaBJIHBaJH CBOH €CTECTBEH-
HLIH BUL.

0. HAYHTEJILHYIO TIEPECTPOHKY BHYTPH pPycaa MOKHO O0HAPYKHTDL
0 CHHMKaM YYaCTKOB pPeK C OCTaBJIeHHBIMH ONOpaMH paspylieslbiX

COODYIKeHHH, TOMJIAKAMH IocJie MOJieBOro crnJjiaBa Jeca u ap. kame-
HEHHSA B pycJje, Ha [OHMe, HAa CKJIOHAX BBISABJSAIOTCS 0O IocCJjejoBa-

TCJILHBIM CbheMKaM, a IPUYUHLL, BbI3BABUINEe HX,— [Pl UHA3CMUbLIX 00-
CJACOBaHUAX.

0.3. Ucnoanzosauue asapokocMuueckoil MHGOPMALMH IIPU HA3EMHDIX
00CJAeJOBAHURIX pPeK

[Ipu mnpomemenun nasemunoro o6ceaenosalidst  (Mop(OJIOrHYCCKOI
CbCMKH) B KaueCTBe OCHOBLI MOXKHO HCIOJL30OBATL MaTCpPHAJbl a3PO-
KocMuyeckix ¢orochbeMok. [lpu pekorunocuuponBounom obciepoBatiii
SHAYHTEJLHOIO MO MPOTSXKEHHOCTH yyacTKa peKil NPOH3BOAHTCS IO/L-
00D KOHTaKTHBLIX OTNEYAaTKOB BJOJbL BCEro MapuwpyTa B Macluradax
1120 000—1:60 000. ITapaJssaenbHo npi obcaep0BallNI [CHOAL3YIOTCH
CXEMBbl yyaCTKa peKH, NpeAcTaB/ielHble Ha MJAaHIIETAaX HJH Ha KaJlbKe
' BbIKoniipoBaHHble ¢ (QorocXeMmbl. CHUMKI obecrneyuBaoT OJH3KYIO
K HHCTpyMenTaJbHON NPUBA3KY TOUEK M JHHHN Ha MeCTHOCTH, Mo KO-
TOpoit npoBoasiTcst caeayioiine paboThl: BH3yaJblioe HJAH TOJYHHCT-
PYMeHTabHOe onpejesieHHe BHICOTH (OT ype3a) Bcex mMopdoJorHye-
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CKIIX oOpasoBalllli;, BbiJeJIEHHEe 30H HaMblBa H pa3mbiBa C ONpepete-
HHEM pa3dMepoB WJIAHOBLIX Acdopmanuil (OAHOBPEMEHHO JaeTcs Io-
CJOHIOE onucailine BCKPBITHIX TPYHTOB W (oTOrpaupyercss yyactor
obpywienni); orbop Goronpod AOHHLIX HAHOCOB Ha NJISIKAX, OCCpej-
Kax;, H3uvepenie no nonepeusinkam rayOuH; oupeaesienHe CKOpPOCTH
TEUeHHA 1 PASMEepOB HCPCKOUICHHBIX JCHTOUHBINX PHA; TOYEeUHLIe H3-
MCpCHIR B pycede, ua beperax, Ha noiime u xap. [23, 38, 39]. Onuno-
BPCMCHHO € YyKa3aHHbIMH paboTaMu BEUETCA: KapTHpoBanuce pacTi-
TCALHOIO NOKpoBa ua ocperax, nOHME M CKJIOHAX; OKOHTYPHBaHNE
YHACTKOB NOKapuuy 1 yCiJIEHHOrO anTPONOreHHoOro BO3J/LEHCTBHS; Bbl-
SIBJICHIIC  CHOCOOHOCTH DPAaCTHTENbHOrO IIOKDPOBAa K BOCCTAHOBJECHHIO;
obosflavedise yyacTkos 3pO3HOHHON onacHoctn. B aHeBHuKe paercs
Hoapodioe omcange peex pabiiogeHnid, BKAIOYAss MCJkHe ACTAaJiH,
KOTOPBHIC [PpH  KaMepadabuoM jelld@pupoBaBud  MOTYT NOCHYKHTL
KJAIOYOM K BLISIBJCHHIO perHoHadibibix ocobenuocteil. Ha ocnose ¢o-
TOCXEM C OAHOBPEMEHHLIM HCIOJNbL30OBAHHEM LOJYUEUHbIX MpU obcie-
A0Ball MatTepHanoB U AauidblX ¢ TonorpaduyecKHx Kapr COCTaB-
AMOTCH  THAPOMOPPOJIOTHYECKIIE CXeMbl, NpeACTaBJsieMble B CXeMa-
THUYHOM NJA4HOBOM n30b6pax<eHill # B BHAE COBMEWEHIULIX TFpauKoB
1O LAHE 13yYacMoro yuactka pexn (cMm. puc. 7, 8).

[Ipi neTanbLHOM H3Y49EHHH y4acTKa pekn HebOLuIoro npoTsizKe-
Hist HCHOAL3YIOTCA (POTONJAanbL, yTouHeHHble ¢OTOCXeMbl B Macli-
tabax 1:2000—1:10000 u BLILONHPOBKH (CXeMbl) ¢ HHX. POTO-
MJai H BBLIKOHHPOBKH MOFYT ObIThL HCHOJbL3OBAlBI B KaUeCTBE ILJlaH-
WeTOoB NpH HUCTPYMEHTANbHOH cbeMmKe, lIpu BLIOJHEHHH IPOMEPOB
B pycJe 6¢3 HHCTPYMEHTAMbHOH MNPUBA3ZKK 1O (POTOMJAAHYy Onpenesd-
OTCSt W 1la uero (uJil Ha cxeMy) HAHOCATCH CTBOPHL. PaBHOMepHOE
pacnoyioKene TOUCK ¢ npomMepaMun BHOJb CTBOpa obecneuiiBacrcs
HOAACPIAUHCM  HOCTOSHHON CKOPOCTH [ABHIKEHHS JIGAKH H H3Mepe-
HHUAMI TAYyOHUbLl yepe3 onpejenenHbie (paBHLIE) NPOMEKYTKH Bpe-
meHu. Ilo ¢ortonnany onpenpensieTcsi MeCcTonoNOKEHHE TOUYEK H JHHUHA
C I3MepeHHAMH B pycdse U na Oepery. Poronsadm (yTouHeHHbie ¢O-
TOCXEMBL) SIBJSIOTCS OCHOBOI ans OyayulxX H3MCPEHHH Ha y4vacTKe
pekn. B nacrosiiiee BpeMs. €CTb HEOOXOAMMOCTL B CO3AaHMH OCHOB-
(GOTOMNAHOB HA YYaCTKaxX MHOTHX DPEK, rje BeAYTCs NOCTOsHHbIe Ha-
OO eH1Is1 32 PYCJAOBEIM NPOLECCOM.
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Puc. 8. Tuapomopdoaoriueckas cxema yuactka peKH.

{ — cperHRAll yKJOH BOAHOIt nosepxHocTi, %e; hg — BhicoTa noampiBaeMbix Geperos, M; A

JbAOM Ha JAepeBbsiX BAOJb MOJAMbIBaeMblX ﬁeperOB M; B, — wupnHa noiimel; B

5 — BbicOTa nasikeit, m; A

o6ma, xopbr

BbicOTa «06AHPOB® KOpPBI
B , — WIHpHHA pycaa, M;

~— WHPpHHa nosica pycaodopmHpoBanus, M;
MAKCHMAaJIbHLIE 3HAUMCHHA CKOPOCTH IJaHoOBbIX aedopmaiHii COOTBETCTBEIHO pa3MbiBa M HaMbiBa, OCpej/lHeHHbIe 34 HG]’JHDJI M/TOA; U,

np

C

paa’ CHHM
(IOBCPXHOCTHaAA CKOPOCTH TCYEHHSI BOADI,

T am

OB

d — JHamMerp uacrui, navocos 50 Y% obecneveHHocTH Ha npﬁﬂcpxa'{ TS

509,
weil, MM; dm%/d%% ’\/d?s%/dzs%"’ xapamepgfzmxn HCPaBHOMEPHOCTH KPYHHOCTH OTJOZCHHIIL.

m/c; H — ray6uHa noroka, M.



