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IIPE.mtCJIOBHE BBE~EHHE 

BKJIlOt:£eHHe B yqe6HbI~ lI]JaH CneUHaJIbHOCTH «Oxpaaa OKp)')l<alOllleii cpensr If '
 

panHOHaJIbHOe HCnOJIb30BaHHe TIpHpOilHbIX pecypcos» xypca rn)lponorHH KaK BIDKHoA
 
. ; 

qaCTHKOMnJIeKCa nayx oSexne nOCTaBWIO sanaxy 06eCne'leHHJI crynearos, B TOM t:£hCJIe 

3aO'lHHKOB, Yt:£e6HbIM nocooaea, ilOCTYnHbIM )lJIJIHHX no xapaxrepy H3JIOlKeHHJI 

MaTepIfaJIa, xoropoe ilOJIlKHO6bITb paCCt:£HTaHO He aa CnHUHaJIHCTOB-rH.LlP0JIoroB, a aa 

KOlITHHreHT, TOJIbKO erne npHCTYnaIOlIlH~ K H3yqeHHJO rlUlPOJIOrnH. C Yt:£eTOM ororo, 

YileJIeHO,nOJIlKHOe BHHMaHHeparsacaeamo HCnOJID3yeMoH ranponoraaa TepMHHOJIOrHH. 

TIpHBeileHDI ztaaasre, xapaKTepH3YIDIUHe pacnpeneneaae nonsr na 3eMHOM mape If 

IqJyroBOpOT BO,nb1 B npapone, PaCCMaTpHBaIOTCJI 3aKOHOMepHOCTIf,,YnpaBJUlIOIUHe ' 

npoxonsmaaa B ranpocoepe nponeccaxa, BJaHMOCBJl3H MelK,ny rHilpocepepo~, 

arxoopepoa H naroctpepoa, oc06eHHOCTHranponorasecxoro pelKHMa Maposoro oxeaaa H 

sonasrx 06'beKTOBCYWH - pex, osep H BO,llOXpaHHJIHIU, 60JIOT, JIeilHHKoB. B HaCTOJlIUee 

nocoone He BKJIIO'IeHO paCCMO!PeHHe nponeccos ep~PMHPOBaHHJIXHMHlJeCKoro COCTaBa 

" npapoznrsrx BO,n If ranpoxascrsecxoro pelKHMa PaJJlH'IHbIX BOilHbIX 06'beKTO'B, rrocxonsxy 

3TH aonpocsr H3yqaIOTCJIB ilPyrotl: yqe6Hotl: ilIfCUHnJIHHe - «XIfMIfH OKpylKaIOlIleH cpensr». 

QeJIbIO yqe6HOrO nocofiaa no xypcy rnilPOJIOrIfH JlBJIJleTCJI 03HaKOMJIeHHe CTYileHTOB 

C oc06eHHocr:JlMH PaJJIH'IHbIX aoztasrx 06'beKTOBKaK BeCbMa aarepecasrx H BlllKHbIX 

KOMnOHeHTOB npaponaoa cpezna, Tpe6yIOIUHx fiepeacrroro OTHOWeHHJI H paUIfOHaJIbHOro 

HCnOJIb30BaHHJI. 

• i 

, > 

4 

Fuoponoeus B 6yKBlUIbHOM nepesozte - nayxa 0 BOLle. OHa asy-raer CBOHCT

sa sonu, xapaKTepHCTHKIf BO,nHbIX 061>eKTOB, npoueccsr, nporexaiouiae B HHX, H 

3aBHCHMOCTb 3THX npoueccon OT <pH3HKo-reorpa<pHQeCKHX yCJIOBHH H nesrensno-

CTH qeJIOBeKa. 

fH,npOJIOrHJI OTROCHTCR K 'IHCny nayx 0 3eMJIe, nepsoaasansnsre OCHOBbl 

KOTOpblX ;,aKJIa,nhIBlUIHCb B rJIy60KoH ,Lq>eBHOCTH. )l(H3HeHHO Ba)l(HOe ana-reaae 

sonu 06yCJIaBJIHBaJIO paCC~JIeHHe JIIO,neH B6JIH3H eCTeCTBeHHblX aonoeaos, H 

CJIe,nCTBHeM 3TOro SlBHJIOCb asyseaae ocooeauocreti BO,nHbIX 06beKTOB He TOJIbKO . 

pana n03HaHHR oxpyxaromero MHpa, HO H C uenuo HCnOJIb30BaHHSl npaponnsrx 

BO,n ,nJISi Bo,nOCHa6)1(eHHSI H npyrax X03S1HCTBeHHbIX Hy)l(,n. 

06beKToM H3YQeHHJI rH,npoJIOfHH S1BJ1S1eTCSl euopoapepa - 0KpYJKalOlUaSl 

aaury nnanery BO,nHaJI 06oJIoQKa, COCTOSllUaJI H3 OKeaHOB H MOpeH, 06pa3ylOlUHX 
- : I , 

, MHPOBOH OKeaH, CHCTeMbI pex, 03epH 60JIOT na KOHTHHeHTax,.a TaK)l(e JIe,nHHKOB 

H no,njeMHbIx BO,n. 

Pa3Ho06pa3He BO,nHhIX 06beKTOB H npoTeKaIOIUHx B HHX. npoueccos H ~HO

roofipasae BH,nOB QeJIOBeQeCKOH ,neSlTeJIhHOCTH, CBSl3aHHbiX C HCnOJIb30BaHHeM 

sonu, npHBeJIH K HaKOnJIeHHIO aa ,nJIHTeJIhHbIH nepaon PaJBHTHSl rH,npOJIOrHH or

povaoro KOJIH"IeCTBa HH<popMaUHH. B03HHKJIa He06xo,nHMOCTb <p6pMHpOBaHHSI B 

pycne fH,npOJIOrHH PaJJIHQHblX HanpaBJIeHHH, xoropue B pane cnysaea ssinena

JIHCb B caMOCTOSlTeJIbHble HayKH. K xacny TaKHX miyKoTHoCSlTCSI. 2UOpOXUMUR 

(OCHOBhl KOTOpOH HJyqalOTcSI xypce «XHMHSI OKpY>i<a.o~eir~pe,nbJ»),2uopo6uo.TfO~ 
ZUR, euopaenuxa, zuopomexnuxa H np, 

HMelOT TeH,neHUHIO K Bbl,neJIeHHIO B caMOCTOSlTeJIbHble HayKHH TaKHe aax

usre pasnenu cOBpeMeHHoH rH,npoJIOfHH, KaK euapouempun - nayxa 0 cpencrsax 

H MeTO,nax H3YQeHHJI BeJIHQHH, xapaxrepaayioutax ,nBH)I(eHHe H COCTOSlHHe BO,n, H 

euopoepadiun, 3a,naQeH KOTOPOH RBJIReTCSI zieransnoe onacanae KOHKpeTHblx BO,n

Hbix o6beKToB. 
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Kpyrosopor BO.nbl H npyrax BeWeCTB B npapone He nOJBOJUleT )l(eCTKO OT 1. PACnPE)J;EJIEHHE H KPyrOBOPOT BO)l;hI
 

.neJIHTb H3y'ieHHe ranpocdiepu OT H3Y'ieHHlI npyrax reocrpepvHaura nnauera HA 3EMHOM WAPE
 
npencraanaer C060H e.nH~oe uenoe, H ranponoraa B3aHMOCBlIJaHa ~ T3KHMH Hay
 1.1. Paenpeaeaeune BOilbI H~ ,3eMJle
 
KaMH 0 3eMne, KaK3KOJIOflHI; 'KJIHMaTOJIOrHlI, MCTeOpOJIOrHlI. reOJlOrHSI, nouaose

aeuae. Oc06eHHOCTblO HarneH -nnaneru lIBJ1l1eTClI HaJIH'iHe euopocdiepu, xoropaa 

Tanponormo no 06'beKTaM H3Y'ieHHjJ MO)l(HO nonpaanenars na TpH '60Jlb
BKJlIO'iaeT B ce611 see cB060,nHble BO,nbI, He CBJl3aHHble $H3H'ieCKH H XHMH'ieCKH C 

WHX pasnena: zuiJPOJlO~ JWOfJ1.~ OKedHOJlOZUR HJy'iaeT MOpll H oxeansi; ;:Udf()JlO~ 
MHHepaJJ~H 3eMHOH xopu,
 

ZUJl CYUiU H3y'iaeT peKH,03epa, 60JJOTa, Jle./lHHKH; euopozeonoeus H3Y'iaeT; non-
 Fanpocoepa HaxO,nHTCjJ.B nOCTOllHHOM B3aHMo,neHcTBHH c ,npyrHMH c$epa

3eMHble BO./lbJ. 
MH 3eMJIH - aTMoc$ePoH, JIHTOc$epOH H 6Hoc$epOH, npH'ieM soaa aa aaureii. 

, POJIb'BO./lbl B $opMHpoBaHHH 06J1HKanaureii nnaaersrrpynno nepeoucmrrs. 
nnanere npefisraaer B llBH)I(eHHH, 06pa3YlOmeM HenpepbIBHblH xpyrosopor. ABH

MHJlJlHOHbI ner BOlla paspyurana ropuue nopona, $OpMl;IpOBaJJa no-tau, BblpaB
)f(eJ;lHe BO,nbI ocyurecransercs B B03,n~mHbIX H OKeaHH'ieCKHX Te'ieHHlIX, B pyvssx 

HHBaJJa H CMlIr'iaJJa KJIHMaT, C03,naBaJIa 6JJarOnpHlITHble'YCJlOBHSI ./lJISI nosanenaa 
," '( " , H pexax, B nOBepxHoCTHbIX H rny6HHHbIx BO,nOHOCHbIX CJlOllX rtoxasr. Bona B 

)l(HBbIX cyuiecrs H, HaKOHeu, CTaJJa HX KOJIbI6eJIblO. B ,naJIbHeHWeM, ysce cbBMe
TBep./lOM, )f(H./lKOM HnH ra3006pa3HOM COCTOllHHH COCTaBJIllCT HeOTbeMJleMYIO 

CTHO C )i(HBbIM BemeCTBOM" nnaneru, nona npononxana euie 60Jlee a~THBHO H3Me
xacn, arsrocipepsr, )I(HBbIX opraHH3MOB, TOJlmH 3eMHOH xopu» nepexoznrr H3 on

, HlITb 06J1HK 3eMJIH, ysacraya B C03,naHHH 6eCKOHe'iHOrO pa3Ho06pa3HlI q,OpM )\(H
I noro : COCTOllHHlI B ./lpyroe.. KaK OTMe'iaJI KpynHeHwHH reoxHMHK 

BOilH He)f(HBOH npapoztsr. 
B.M.BepHa.uCI(HH, " .•.Jl1060e npojJBJleHHe npHpO./lbl - rnCT'iepHl,iH JJe./l, 6e3!¥,ep

Ge3 H3Y'ieHHlI T-H./lpoJIOrHH HeB03MO)\(Hbl n03HaHHe oxpyscaiourero .aac MHpa 
HblH OKeaH; pexa, nosaeansre pacrsopsr, reH3ep, MHHepaJIbflblH HCTO'iHHK - CO

npapoau H pa3pa60TKa, pauHOHaJJbHOH CTpaTerHH coxpaaenaa ero «pacoru H 
CTaBJIjJlOT enanoe uenoe, npsvo HJlH KOCBCHHO, HO rnyfoxo CB1I3aHHoe Me)l(.ny CO

MHOro06pa3!1..l1 MSI rPlI.ny'mHX nOKoneHHH, n03TOMY B KOMnJleKCe aayx 0 3eMJle 
60H"·. 

ranponoraa arpaer Ba)l<HYIO ~1Jb. I 

ABH)f(eHHe npacytne BCeM '$opMaM CBo6p./lHOH sonu, HO CKOpOCTb ee nepe
He MeHeeBa)l(!a' pOJIb rH~p'oJIOrHH B Hap0./lROM X03jJHCTBe. 3HaHHC !lCHOB 

Meli.{eHHjJ B Pa3J1H'iHbTX cpeztax cymeCTBeHHO {ia3iIuqlla., B.Q!VJflwe nap~i nepeno
rH,npOJlOrHH CYWH He06xo./lHMO MjJ p'liuHoHaJJbH9rO HCnOJIb30BaHHlI BO./lHbIX pe

/ - I I ClITCjJ 8' aTMoc$epe co CKOpOCTbJO" ./lOCiHrIDOuie~·./l~ClITKO~ MeTpoB B CCKYH~, 
• • . ICypCOB' BO scex orpacnsx aaponaoro X03J1HCTBa, a TaK)I(e .zt.rlll 3Q>Q>eKTHBHOH ox-

r ' '" ' 
cxopocra rexenaa pyxsea H pex ./loc.,TH~aIOT HeCKOJlbXHX MeTPoB B ceKYH./lY, 'Tor./la 

paau OO./lHbIX '06bCKTOB OT 3atp;r:nleI:lHlI ~ HCTOmeHHSI. OCTpOTa H rJI06aJJbHblH \ '-I)) 1'- ", /' ," . ',' 

,I • • I , •I KaK rexenae rJJy6HHHbiX BO)} B !I0Pax rpyirra IfJl~ nepexeutenne Jle,nHHKoB H3Me
xapaxrep i10,nHbIX np06JJeM Tpe6)'1OT .nJljJ HX peureaas umpoxoro Me)l(./lYHap0./lHO-

PlllOTClI MeTpaMH B ron,
ro COTpy,nHH'ieCT&!, KOTOpoe aa nocnenaae ronu nOJIy'lHJIO 3Ha'iHTeJIbHOe pa3BH

06mHe aanacsi BO~I B 'ranpocdiepe COCTaBJllIipT 1456.106 KM~. 3Ta BeJlH-THe. , ~ , .,. ':., - ,'-" ~ ; " 

'iHHa npawepno B lO paa npessnuaer. 06beM CYWH, Haxo)lllmeHCA nazi ypoBHeM 

I .? \ - -

BepHa,LICKlIH B.I1. Ih6paHHble COQllHeHlISI. T. 14."H3)l~BO AH CCCP, 1960 . ., / 

o I 

I&9QIl&k''-- " 
;;D'·::.~.I 
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MOpg H COCTaBJIJleT 1/800 06beMa BceR nnanersr, Pacrtpeneneane BO,nbl B raztpo

cljlepe xapaxrepnsyerca CJIe.nyJOmHMH u.HljlpaMH: MHPOBO~ OKeaH - 1370'106 KM3 

(94 %), ,BblcoKoropwble ne,nHHKHH nonspatae nsnsi - 24'1O~ KM~ (I,73 %), non

63'
3eMHble BO,nbl- 61,4'10 KM (4,22 %), sanacsr sonu B 03epax--176·103KM3. 

3anacbI npecaux BOJl, HlpaJOmHX BIDfCHYIO POJlb B )l(H3HH H JlegTeJlbHOCTH 
~ 6 3 . 

'IeJlO~Ka, ou.eHHBaJOTClI B 35·10 KM, 'ITO COCTaBJIgeT 2,52 % oq,mHX 3anaCOB 80

,nbl. Haafionee HHTeHCHBHO HCnOJIb3YIOTCSI npecnue sonsr peK.~ CyMMapHbl*l 06b

- 3
eM BO,nbl, co,nep)l(amHHCH B pycnax pex MHpa, COCTaBJIJleT 2120' KM , T.e. scero 

nHmb 0,00015 % OT 06U1HX 3anaCOB BO,nbl B raapocoepe. Onaaxo, chenyer y'lH

TbIBaTb, 'ITO sona B pexax MHoroKpaTHQ B0306HOBJIReTCR H 06mee KOJil~'1eCTBO 

BO,nLI, xoropoe pexa BbIHOCRt' aa ron B MOpRH OKeaHbI (cyMMapHblH ro,nOBOH pes

HOHCTOK), COCTaBJIHeT 44,7 TbIC. KM
3• Kpojae roro, B MOpR H oxeaasi exerozmo 

3nonaaaer 2,2 TbIC. KM nonaesrasrx BOJl, He npeaapyesrax peKaMH. TaKHM ofipa

3.30M, b6~ij ro,nOBOH CTQK BOJlbl B OKeaH C9CTaBJIJleT oxono 47 TbIC. KM ' 
" .~, - '. 

,'~ MHPOBOH OKeaH, nOKpbIBaJOlIJ,HH 70,8 % nosepxnocra 3eMHoro Ulapa~ noon 

3 . ,neHCTBHeM COJIHe'lHOH snepnra ezceronao acnapser B arvocdiepy 505 rsrc, KM

BO,nbJ. Conocraaas sty BeJIH'I~HY C 06,eMoM BOJlbl B MHPO\lOM oxeaae, MO)l(HO.. . . 
3aKJIIO'IHTb, 'ITO ~HPOBOH OKeaH Mor 6b1 acnaparscs nocyxa 'Iepe3 2700 ner, 

eCJIH 6bl B aeroae soaspautanacs aona B nponecce ee xpyrosopora. 

--' 
Bonsmaasacrs HcnapHBWeHCl1 C noaepxnocra oxeaaa BO,nbl,B03BpamaeTCJI 

~ BHJle aTMocljlepHbIx OCa,llKOB nenocpeacraeuno B OKeaH, cosepuraa' :raK nasa

BaeMbIH MaJIblH KPYf?BOpoT soma. Measuraa 'IaCTb nepeHQCHTClI 803,nYWHbIMH'"' 
Te1l:eHHRMH aa cy~,. npHHHMalI ysacrne B 60JIbWOM xpyrosopore, Bonsiuoa KPy

roBOpOT npencraanser c060H npouecc rrepexemeaus; pacxo,n~BaHHlI H B0306HOB

neHIDI anara na 3eMHOH rrosepxaocra, B nenpax 3eMJIH H B arvocrpepe. 

,l],aHHble 06 06beMax BO,nbI, y'lacTBylOmeH B xpyrosopore (pHC. 1), npen-. 

CTaBneHbI B rafin. 1.. 
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--

B npouecce KJ'yroBOpOTIl BO,/(bl nO,l(,l(epJKHBaIOTCJI aa npavepno nOCTOJlH

HOM ypOBHe 06ll\lie KOnHqeCTBa BO,/(HbIX napos B arvocdepe (14 TbIC. KM3
) Ii non

3eMHblX BO,/( B mrroopepe, HaH60JIee aKTHBHOe ysacrne a xpyrosopore npIiHIiM~

er BXO,/(JIll\aJI B'COCTIlB JKHBb!X opranasaoa 6HOnOmqeCKWI sona, pacxoztxoropoti
\ . .... - . . 

.6hlCTPO B0306HoBJ1J1eTCJI. Bona, BXO,/(JIll\W1 B COCTaB pacreaaa, pacxonyercs sa- , .' 
ipaHcIIHpaUHIO' H <j>OTOCIiHTe3. O6IQHH 06'beM 6HOnOfH"!eCKOH BO~b1 na HameH 

. 3' ,,' 
hnaHeTe 60CTaBn1l.eT 1120 KM (scero 0,0001 % OT aanacaaonu B rnnpocdepe), HO 

... 
npa 3TOM aa rpascnapanmc npHXo,/(HTC1I. 40 % cyMMajmOfQ ncnapeaas 90 BceH 

CyillH.. 

Ta6.rlHua 1 
MI 'OH6Iii6, - ---

3eMHOH urap 510 1130 577 1130 577 

MHPOBOH OKe- 361 1400 505 1270 458 
an 

CyUIa (BKJIIO-

'18l1-06Jll1CT11 149 485 72 800 .119 
38MlCHyroro I 

CTOKa) 

CTOKBO).I.bIIlnomans,06beKT Ocanxa, X Hcnapeane, Z 
BOKeaH, Y,2

MJIH. KM Tblc.KM
3/ro){ TbIc.KM

J lro){ fiI'l/ro){MMlro.ll TblC. 
3/rO){

KM

~ 

+47 

- -47 
: 

KaK cnenyer H3 ,/(aHHbIX TIl6JI. 1, BeJlHqHHa CTOKa BO,/(b1 B OKeaH Q}lCJleHHO 

pasaa pa3HOCTH MeJK,ny HcnapeFlHeM sonu C nOBepXHOCTH oxeasa H OCa.L\KaMH, 

Bblfla.u.aIOll\HMH aa ,0KeaH, HJIH Pa3HOCTH MeJK.D.Y OCa.L\KaMH, Bhlfla.L\aIOUlHMH na 

. cyiuy, H acnepeaaex B0.D.b1 C nOBepXHOCTH cyuia. Onacsrsaroume BO,/(HbIH 6aJIaHC 

MaTeMaTHlfeCKHe BblpaJKeHIDI Ha3b1B8.1OTCli ypaBHeHRJlMH BO.D.HOro fiananca. 

r YpaBHeHHe BO,/(HOro 6anaHca .D.ml nosepxsocru Maposoro okeana (MaJIbIH 

xpyrosopor): 

20==Xo+Yo, 

.D.JI1I. nOBepXHOCTH cyma: 
\ 

2 1+Y1==X,; 

I Tpaacnapauas _HcnapeHHe BO).I.bI paCTeHHlIMH. 
. iO
 .~ 

I 
,I 

~ 

. I 

II 

~ 

.f 

" 

\ . 

l,. 

I 

I, 

" I 

)lIU) 3eMHofo mapa B uenoa:
 

20 + 2 1 == Xo+ X, 2 ==X,
 

rne X :- ro.u.OBWI cYMMa OCa.L\KOB, 2 - ncnapenne, Y - CTOK BO,/( aa ron; HH- -,
 
.zieKcbl npa 6yKBeHHhlx Bbl\IDKeHRJlX 0603HaqaJoT: 0 - oxean, 1 - cyura.
 

-1.2. BBe~eHHe B OKeaH0J10rHIO 

MHpoBOH OKeaH - HenpepblBHWI sonnaa 060nOQKa 3eMJlH, OKpYJKaIOUlali , . \ 
KOHtHHeHTbI H ocrposa. BKJIlOqaeT OCHOBHYIO qacTb(94 %) B0.D.bl rnnpocoepu H 

. \ r' 
3aHHMaeT 70,8 % nosepxaocra nnaaersr (B Ceaepnosi nOJlymapHH 66 %, a B' 

IOJKHOM - 81 %). 

Bbl,/(eJl1l.1OT 4 oxeaaa c npHHa.L\J1eJKaUlHMH K HHM MOPJlMH (Ta6J1.2): 

Ta6J1Hl.\a 2 

OKeaH6I, o6pll3ylOIU,ue MUpOBOii OKeaH 

H83BaHHe Ilnouraas, I 06beM, riIy6HHa, M 
2 3MJIH.KM MJIH.KM cpe.llHlIli MaKCHMaJIltH8lI 

THxHH 179,68 724 4029 11022 
ATJIaHTH'IeCfCHH 93,36 337 3610 8428 

HH,!lHilCKHH 74,92 292 3897' 7130 I• CesepHblH ~eJlOBHTblH 713,10 t7 1298 5449 
" 

r 
06'beM OKeaHHQeCKHX BO,/( HOCHT Ha3BaHHe nenaeuane. EepefOl:lali OTMeJlb _ 

numopans, 60nee my60KaJI 30Ha':- tuenod», ofinacrs pesxoro YBeJlHQeHHJI ~J1y6HH _ 

6a';'uG.nb HJlH MamepuKo6blU CKJ}OH, a ,/(llo fJly6oKOBO.D.HOH qaCTH - a6UCCaJlb 

(pac.z). 

I 
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PHC 2. 0603HaqeHHe 3JI~MeHTOB BO.lJ; H JIO)l(a oxeaaa 

Ba)l(HeHIIIe~ xapaKT~pHCTHKOH OKeaHOcq,epbI lIBnlleTcR rHJJ:pOJIOrHqeCKHH 

pe)l(HM, BKJIlOlfalOmHH BO.lJ;HblH 6anaHc, renJIOBOH 6anaHc, 3aKOHOMepHOCTH ~HP
• . I 

K)'JIlII..{HK BO~, 

BO.lJ;HblA 6aJJaHC 6bIn paccaorpea paaee (<<KpyroBopoT BO.lJ;bl B npHpO.lJ;~»). 

.' PaCCMOTpHM KpaTKo TermoBOH 6anaHc. 

IiJIaro.lJ;apx BblCcixvoH TenJl()eMKOCTH BO.zlbl MHpoBOH oxeas ssnsercs Kpyn

HeHWHM aKK}'MYJIliTOpoM nOCl)'ija.J<1It.{eH K 3eMJle CO~HeqHOH pa.lJ;HaUHH. B UeAOM 

OH norJloma~ ee B 4 paaa60JlbWe qeM cyma, 

B cpenaea, nornomeuae BO.IJ;aMH Maposoro oseaaa COCTaBJIlleT OKOJlO 

343,4 ~CM2·ro.lJ;, rorna XaK cymeii - 209,4 ~CM2. ,B rporravecxoil 30He ~e

')I(J].'j lOa CeBepHOH'WHPOTblH 10° IOXCHOH WHpOTbl oKo~o.482 K',l{xc/CM2, a B sone 

WHpOT 40° - 60° B o60HxnonywapIDIx -'167 K,1.bK/cM2• 

06mee rennoconepaaaae Maposoro oxeaaa COCTaBnlleT318'1 022 K):{)I(, qro 

no'ITH B 21 paa 60nbIIIe roro KOJlH'IeCTBa rennosoa 3HeprnH, KOTo~e e)l(ero.AHo 

nocrynaerOT Connua K nosepxnocra 3eMJIH. 

HH)I(e npaaeneas, 3HalfeHHlI C.OCTaBJIliIOIllHX T.enJlOBOro 6anaHca )J;Jlj[ 30Hbl 

• ° 270 c.m, - 60 IO.W. B K):{xc/CM : 

flpHXO.lJ; :meprHH Pacxon :mepnlH 

COJlHeqHlUI pa.lJ;HaUHlI- 531,8 Hcnapenne - 309,9 

Orpaxenae - 188,4 Typ6YJleHTHblH 06MeH - 33,5 

Ilornoureaae - 343,4 

'"
 061llenJIaHeTapHlUI POJIb TYP6yJIeHTHoro 06MeHa C arvocdiepon COCTOHT B
 

Crna)l(HBll!IHH KOHTpaCTOB KJlHMaTa. ...,.. 
Cpenneronoaaa resmeparypa nOBepXHOCTHblX BO.IJ; okeana paB~aI7,5°C, HO 

B 3aBHCHMOCTH OT IIIHPoThI OHa cocraanser OT 2,4°C .lJ;O ire: C rny6HHoH resme-: 

parypa nOHH)I(aeTCJI, a nJIOTJiOCTb BO.lJ;bI l3P~p~CT!1eT, HO ;:UUf COJIeHblX BO.lJ; okeana 

OTcyTCTByeT MaKcHMyM nJlOTHOCTH npa t" = +4°C, lia6mo.lJ;alOIllHikJI )J;JlJI npecnsrx
1/' , 

BO.lJ;. 

OKeaHHqeCKHe BO.lJ;b1 naxonsrca B_.IJ;BH)I(eHHH~ ~TO CB1I3aHO C pa3JlHqHblMH 

, q,anoplnm: epaureaaev 3eMllH, npHTlI)I{eHHeM 1JY~bl: aTMocq,epHoH UHP~JIlIUH
v. 

eH, 3eMJIeTpJICeHHlIMH, H3Bep)l(eHHJI~H rionBO.ll.II~IX ayrixanos: (J>0PMHPYIOTCli xo
'. - . 

nozmsre H rerrnsre reseans. Hanpavep, H36bITOK BO,/(bl, npHH!XeHHbIH peKaMH B 
, 

lianTHifcKoe Mope, BbIHOCHTCli' sepea nponaasta Cesepjroe M.ope, a 06paTHO 00

crynaror rny6HHHble BO.lJ;b1 Cesepnoro MQPll.C XOJlOnHblM KOMOeHCaI.\HOHHbIM re-
I' • -/ 

qeHHeM. ' 

Masepansnue H':mepreTkqeCKHe pecypcu okeana oxem, BeJlHKH. 
1- " ~ , 

):{eHTepHH BO,/(bIOK~aHa MO)l(eT ?b11'b HeHCCXKaeMf>IMJiCTOqHHKOM sneprnn.. 

Ha 60JlbIIIHX nnoutaasx OKeaHHqeCKOrO nna npacyrcrsyior )l(eJle30 - MapraHlJ,e...:. , . 

aue KOHKpeI.\HH. Csoeofipasasr H 60raTbI paCTHTe:nbHbIH H )l(HBOTHbIH MHpbI. 
, ".. ~, 

B BO,ll.b~ oxeaaa C MaTepHKOB, H3 aTMoclJ.>epbl, H3 nenp 3eMJIH nenpepsrano 

! nocrynaior pasnaxusre XHMHqecKl1e coenHHeHHJI, HO H caM OKeaH cnysorr HeTOq
I 

I, 
.. HHKOM conea, nocrynaioumx B arvocdiepy H aa Ma~epHKH. 

" 
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KJ'ynHblx aonoxpananam H nepe6pocJ«,>)1 BO,nbl H3 ozntoro pesmoro fiacceiiua B1.3. Bonmae pecypcsr POCCHH 
~ 

'-

POCCHlI ofinanaer 60JlbWHMH JanacaMH nosepxaocrasrx BO,n. nO,nJlHHHbIM 

HaUHOHaJJbHblM 60raTcTBoM xanaercs osepo liaHKaJI, BMemaJOmee 23 000 KM3 

, npecaoa sonu, 'ITO COCTaBJllleT nOJlOBHHY rO,nOBOm CTOK3. pex scero MHpa. 
, -

CyMMapHbIH cpeznteroztosoti CTOK pex POCCHH COCTaB~SleT OpHeHTlipOBO'IHO 

3500 KM
3 
; 'ITO rtpessnnaer ro,nOBOH CTOK JJ1060H npyroa crpanu. Ho eCJlH ysecrs, 

, 2 ' 
'ITO nnomaas repparopaa POCCHH (17000 KM ) COCTaBJllleT 11,4 % MHpOBOR rep

" /" 
pHTOpHH, a ro,noBoH peqHOR CTOK - TOJlbKO 7,8 % MHpOBOro CTOKa, TO MO)l(HO ;, 
, ',' , ' 2' 
cnenars BbIBOA, 'ITO no ycpeAHeHHOH sonootiecnevenaocra (na 1 KM TeppHTO

(' 
t

pHD) POCCHll YCTYnaeT 60JlbWHHCTBy CTpaH. fIQHl.JHHOH 3TOro SlBJlSleTCSI HaJIHl.JHe 

06ruHpHbIXo6JlaCTeH, YAaJIeHHbiX na 3HaqHTeJlbHble paCCTORHHlI OT MopeR H 

oKeaHOB. 

Ilpa oueHKe,06eCnel.JeHHOCTH HaweH crpansr npecHo~ BO,nOH Hy)l(HO Cl.JH

.rarsca C TeM, 'ITO 60JlbWWI xacrs ronosoro CTOKa BO,nbI B pexax POCCHH npHXO

,nHTCSI aa KpaTKOBpeMeHHbIe nepnonsr naaonxos H pacxonyerca, He npHHOCSI cy

meCTBeHHOH nonsasr uaponnossy X03S1HCTBy. Hanfionee xpynasre P~KH nporexa

lOT no, O'THoCHTeJlbHO MaJIOHaCeneHHbIM repparopasa, a B 60Jlee nJlOTHO aace

JIelJHoH Esponeacxoa 1.JaCTH CTpaHbI HMelOTCli 06WHpHble TeppHTOpHH C nezroc-. 

raTOqHbIMH aanacasm npecnoa 'BO,LlbI. I'anpononorecxaa xapaxrepncraxa HeK(nO

.psrx xpynneaurax pex CTJ>aHbl npaseneaa B Ta6Jl. 3 . 

CaMoH nonuoeozmoa pexoa MHpa aansercs AM330liKa (cpenneronoeoa 

CTOK 3350 M
3/roA). 

fOAOBOH CTOK KpynHeHweH pexa KHTalI 51HU3bI C~CTaBJlSleT 
.. ( ., I 

700 KM3 
, a KpynHe'HweH pexa CIllA MHCCHCHnH  600 KM

3 
, rorna KaK ronoaoa 

\ 

I ... 

I' 

,-
CTOK caMOH KpynHoR D.ActJpHKe no ):\JlHHe H nnomana sonocoopa p.eKH HHJl 

crasnser scero 50 icM3 
. 

co

"OrMeqeHHble .asnne oc06eH!IocTH pacnpeneneaas cTo~a_ pex POCCHH BO 

BpeMeHH H npocrpaacrae' HBH]lH~b rrpHtlHHoH pa3p~60TKH B He.llaBHeM npoumox 

ruHpoKoMacwTa6H~nJlaHOB npeodpaaoaanas npHpo~bl, CB1l3~HHbIX C C03,naHHeM 

14 

npyroa, Het(OcTaTO'IHbIH
, 

yser 3KOJlorit'{eCKHX nOCJle,ncTBHH no,n06HoH ,nellTeJlb
\ y I '" _ --",~ ,'- ' 

HOCTH npHBeJl K TOMY;'lTO p,ellJlH3aIJ.1{lI 3THX nnanoa, napsny C ,nOCTH)I(eHHeM no-

CTaBneHHbU( ueneii, uaaecna B pll,ne cnysaea secssra 3HaqHTe!'bHb1H sxonorase

CKHH H 3KoHOMH3Iec!tHH ymep6. 

Ta6J1Hna 3 

Fnaeneiauue pexu Poccuu 

N!! 
wrr 

1 

2 
3 
4 

~
6 

7 

8 
9 

, '10 
11 

~~' 

~ . Pexa 
~ 

06b (c Hpru
mOM) 

AMYP 
JIeHa 
Eaacett 

j30rrra 
KOilbiMa 

l1H.uHrHpKa 

',lJ,oH 

Ilesooa
 
Xaranra
 
CeBepHaJI ,lJ,BH-

Ha 
Hesa 

Kyna snanaer ,UnHHa. 
KM 

Ilnotuaas 
6aCCeHHa, 

-Cpezmeroztoeoa 
CTOK 

3/ccKTbIC. KM, KMJ/ro.u M

Kapcsoe Mope 5410 2975 398 12600 

OXOT<::Koe Mope 4510 1855 395 12500 
Mope Jlarrressrx 4400 2490 518 16400 
Kapcxoe MODe 4090 2580 618 196'00 
Kacnaiicxoe Mope 3700 1380 252 8000 
BOCmqHO
CH6HPcKoe Mope 

2600 
, 

644 120 
~-

3800 

BOCTOqHO
CH6HpCKoe Mope 

1977 
.

360 57 1810 
- 

920A30BCKOC Mope 1870 422 29 
Bapeaneso Mope 1809 322 130, 4120 
Mope Jlarrresax 1636 364 104 328~_ 

3560BenceMope 1302 360 112 

2600jD8J1THHCKOC Mope 74 282 82 
--/
 

"
 
2. CTPYKTYPA H ~H3HqECKHE CBOUCTBA BO.llbf 

Bees q6JlHK HaweR nnaneru, xpyrosopor ee XHMH'!eCKHX 3ileMeHTOB H co-
I , , 

e,nliHeHHH, B03HHKHoBeHHe If pa3BHTHe ctJnopbi H ~aYHbI TeCHO c,BSl3aHbI C HaJJ"'!W

eM BO,nbI H.npHcymHMH eH YHHKaJJbHbIMH CBoHCTBaMH. B qaCTHOCTH, .sa)l(HeHIilYIO
T 

POJlb arpaer IlpHcyTCTBHe BO,nbI na 3eMHOM wape D TBCp,nOM, )I(H,nKO~ 11 r83006

pa3HOM a;:peraTHOM COCTOSlHHH, rorna KaK ):\JlS!coe,nHHeHHH co crons MaJIOH, KaK 

'y,BO,UbI, MOJleKyJlllpHOH MaccOR xapaxrepao JlHW), rasoofipaanoe C~CTO~Hl'le. ~ 
. , ~ 

1~ 

,\~\~~.e:'~-":'!'11{"',' 
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npl1'1I1Ha raxoro aaoaansnoro nOBe11eHl1l1 B011bl CB1I3aHa C nOBblweHHOH 

OPI1 ,naBJIeHI1I1 napa Ha,n BO,nOH, PllBHoM sneumewy ,naBJIeHI1IO, sozta 3aKI1
CKJlOHHOCTblO nonxpuux MOJleKYJI sonu K aCCOIJ.l1aIJ.l1l1, 'ITO nonpotinee paCCMaT

naer, YBeJlH'IeHHe ,naBJIeHHlI cYIIJ.ecTBeHHo rroasuuaer TeMrreparypy KHneHHlI BO
paaaercs B xypce «XI1Ml1g OKp)'iKaIOmeH cpezrsr». 06pa3YIOIIJ.l1eClI aCCOIJ.l1aTbI 

,nbl: 
pacrranarorcs 11 !PoPMI1PYIOTCg BHOBb, npl1'1eM 3TI1 npOIJ.eCCbI CB1I3aHbI C nQTPe6

JleHl1eM 11,COOTBeTCTBeHHO, BbIJleJleHHeM 6oJlbworo KOJll1'1eCTBa saepraa. 

OpH nossnnenaa ressneparypsa crenens aCCOIJ.l1aIJ.1111 MOJleKYJl sonu" 

.l{aBJI eH11 e, 

aTM. 
I 2 5 10 20 50 100 

Tesmeparypa 
KHneHHlI,oC 

100 120 \5\ 179 21\ 263 310 

YMeHbwaeTClI BIIJlOTb no npaxrmecxa 1I0JlHOro OTC)'TCTBl1l1 aCCOIJ.l1aIJ.1111 (B napo


06pa3HOM COCTOllHHI1), a IIpH IIQHH)I{eHHH resmeparypu - yBeJlH'IJfBaeTClI, npaso
 Kaaoias aruocrpepa 1136b/TO'lHOro ,naBJIeHl1l1 nOHI1)1{aeT TeMneparypy nnas
JllI B KOHe'lHOM C'IeTe K 66pa30BaHHIO xapaxrepasix JlJIlI Jlb,na 11 cnera secsva 

JleHHlI nsna npI16J1H3H~eJJbHO aa 0,008°. 3TOT 3KcnepHMeHTaJibHblH pe3YJ1bTaT 

CJlO)1(HbIX CTPYKTYP. cornacyercx C npJfHIJ.HnOM JIe Illarense, nOCKOJlbKY 06'heM nsna 60JlbWe 06'heMa 

no cpaBHeHHIO C ,npyrHMH eemecrsaaa ieona 06J1ai1aeT BbICOKOH ynens TOH )1(e MaCCbI BO,nbI.
 

HOH renJlOeMKOCTblO (4, 19,1{>K/r'rpa,n,), BbICOKHMI1 TellJlOTaMI1 nJlaBJIeHI1J1,nsna
 Ha OCHOBe npasenennsrx ,naHHbIX MO)KHO nocTPOI1Tb ,nl1arpaMMy q,a30Boro 

(331 ,l{>K/r) 11,ocofieaao -lIapo06pa30BaHJ1jj (2262 ~r), 'ITO CBJl3aHO C 3aTPaTOH COCTOlIHl1l1 BO,nbI, KOTOp8" CXeMaTH'IeCKH (6e3 C06J1IO,neHl1l1 MacwTa6a) npaseneaa 
I

:meprnH ua pacnan aCCOIJ.HaTOB . n03TOMY BIIOJlHe 3aKOHOMepHO orpoxnoe BJll1l1 na pac, 3.
 

, HHe" ao,nbl na KJlHMaT nnaaersr, Tax, aanpavep, reseane rOJlb!pCTPI1M, Ha'll1~alO


. ureecaofMexcaxaacsoro 3aJJl1Ba, cymecrseaao CMJlrqaeT KJlHMaT 3ana,n,HoH EB


j~1
:/B 

ponsr 11 MYJlMaHcKa. Mope Jlarrressrx 11 BOCTO'lHO-CH6HpcKoe Mope sa C'IeT Ten


JlOBOro CTOKa pex, TeKYIIJ.Hx C iora ua cesep (Jlena, KOJlbIMa, MH,nl1rl1pKa 11 np.)
 
rro \ A eaJa 

nonynaror ezceronno 25'10
12 K):VK. ):lnJl nonyseaaa raxoro KOJlI1'1eCTBa renna no -/

46 --'- 
Tpe60BaJJOCb 6bI C)1(e'lb 820 MJlH.T KaMeHHoro yrnx. Co,nep)KaIIJ.I1HClI B soaztyxe I

I 
MM pm 'em .i '. nap

BOJllIHOH nap, rronofiao yrJleKHCJlOMY raay, aKTI1BHO ysacrsyer B :renJlOBOM 6a
, ' i I 

naace 3eMHOH 1I0BepXHOCTI1. 
I -+0,01 °C TeMJeP8f11Ipa
 

KaK 113BeCTHO, HcnaplIeTCJI He TOJlbKO sona, HO 11 nen, HO npn H.113KI1X TeM- 1

. .----- • I 

neparypax ,naBJleHl1e napa nano Jlb,nOM secssra MaJJO: PHC. 3 • .l{l1arpaMMa q,a30BOro COCTOJlHHJI BO,nbI: 

Teunepa
rypa, °C 

-50 -30 -20 -10 0 +10 +20 +30 +50 +75 +100, 

)J.aBJIC-

HHe napa, 

MM DT.CT. 

0,03 0,3 0,8 1,9 4,6 9,2 
-, 

17,5 31,8 92,S 289.1 760 : 

. AB ;- ,naBJIeHHe napa )1(H,nKOH BO,nbI; A6 - ,naBJIeHl1e napa nsna; 

Al"- reaneparypa lIJ1aBJIeHHJI Jlb,na B 3aBHCHMOCTI1 OT ,naBJIeHHJI; 
A - TPOHH8" TO'lKa .•.__.., •.• ,., .. 

~ 

. 
I B rHJJ.POJIOfH'ICCKOil mrreparype TCnJIOnepc.llaqy nepenxo BblpIDK8IOT B KarropHliX (KaJI) H KH- i 

.JJOKaJIOpHlIX (KKaJI). I KKaJI = ~, 1868 K)J.lK. . L.: " , .j), 17 .,::16 

, f,tJ/j~'1·! 
. ''I: ···"'l'-"_.~~",,,,,,,'I':":~"~',~~"'.,,
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B YCTOHqHBOM paBHOBeCHH ABe COOTBeTcTBylOlUHe <pll3bl. B TPOHHOH TO'lKe A aa

XO,nJITCJI B YCTOH'IHBOM paBHOBeCHH Bee TpH <pll3hl. 

OAHHM 1'13 Ba)l{HeHIlIHX ,llJUI )l{H3HeAeJlTeJlbHOCTH rHApo6HOHTOB CBOHCTB 

BO)J.h1 JlBJUleTCJI ee llJIOTHOCTHaJI llHOMaJIHJI. KaK H3aeCTHo, MaKCHM8JTbHali IJJlOT

3)
HOCTb npeCHOH BOAhI (1,0 r/cM COOTBeTCTByeT TeMnepary~e +4 °C, a JleA HMeeT 

3Ha'lHTeJIbHO MeHhIIIylO nJIOTHOCTh (0,92 r/cM\ Ilpennonaraercs, "ITO npn TeM

neparype +4 °C aCCOUHaTbl MOJleKYJI BOAbl 06Pll3Y1OT HaH60Jlee IJJlOTHYIO yna-

KOBKY. 

Ilpocaxasascs B TpelUHHbI B ~MHlIX 1'1 CKaJIaXH 3aMep3aJ1 TaM, BOAa BbI3bl-, 

saer paapymenae ropnux nopon, 3TOT nponecc arpaer Ba)l{HYIO POJlb B <P0PMH

posanan OCaAO'lHbIX nopon 1'1 nO'lBhI. Ba)I{HO 1'1 TO 06CTOJIT~JlbCT~0, 'lTO rrpa .Ja

Mep3aHHH npeCHOBOAHblX BOi:.oeMOB 3HMOH BOAa B rJiy6HHHbIX CJlOJlX COX~aHlieT 

rexneparypy +4 °C, a nen OCTaeTCJI na nosepxnocra 1'1 npensrcrayer AaJIbHeH

mesry OCTblBaHHIO BOAbl 1'1 npoaepsaaaro BOAoeMOB AO AHa. 
, , , ' ('" . 

BCJleACTBHe IlJIOTHOCTHOH aHOMaJIHH BOAbl B my60KHx sonoeaax C, MeA~ 

'JleHH.bIM Te"leHHeM B PIl3JIH"IHble cesoau rozta Ha6J1IOAaeTCJI JlH60 3aKOHOMepHoe 

pacnpenenenae CJIOeB BOAbl C Pa3JIH'IHOH TeMnepaT}'P()H (resmeparypnas CJIOH

CTOCTb), JIH60 HX BepTHKaJIbHOe nepeaemenae, conpoeoxnarouteeca nepeHOCOM' 

csepxy BHH3 pacreopennoro KHCJlOpOAa, a B 06paTHOM HanpaBJIeHH~-:- yrnexa

cnoro rasa 1'1 6HoreHHblX 3J1eMeHTOB. 

BOAa - YHHBepcaJIbHblH paCTBOpHTeJIb, CIJOC06HblH paCTBOpJl1b osem, MHO-' 

me rsepnue coeAHHeHHJI, )l{H,UKOCTH H rasu. 3TO ee CBOHCTBO csrrpano aail<Heij

uryiopom, B <popMHpoBaHHH COCTaBa npaponnsrx BOA. 

Ilocrynarouiaa aa 3eMHylO noaepxnocrs Jly'lJ.fCTaJI COJlHe"lHaJI 3HeprHJI S 

'1aCTH"IHO nOrJlOlUaeTCJI 3eMHoH nosepxaocrsto, a '1aCTJ.f"lHO OTpa)l{aeTCJI 06paTHO 

B.aTMoc<pepy. ECJlH 0603Ha'lHTb K03<l><PHI.\HeHT orpaacenaa (anb6eoo) CHMBOJlOM r, 

TO A?JIJI nomOlUeHHOH 3HeprHH COCTaBHT S'(Lr), a AOJIJI OTpa)l{eHHOH S·r. PerHO

HaJIbHble Pll3JIH'IHJI B KOJlH'IeCTae nocrynaiouieii COJlHe'lHOH panaauna, a TaK)I{e 

Pa3;J.Hq~IJI B rennoevxccra H a.nb6e.no BO;:l.bI J.I MWHepa.,10G CYWJ.1 npUGO;:J.gT K He

'"10 

paBHOMepHOCTH narpeaa, BCJIeACTBHe sero B03HHKalOT B03AYWHble Te'leHHlI (BeT

psr), xoropue JlH60 JlBJlJlIOTCJI YCTOH"IHBbIMH 1'1 perynspasrua (naccamu, MYCCO

nu, 6PlQbl), JlH60 neperynapno MeHJllOlUHMH nanpaanenae, "ITO Ha6JIIOAaeTCJI npa 

06pll30BaHHH ljU1(J/OH08 1'1 aHmUljU1(J/OH08. 

-. 
... 

3. PEKH 
3.1. rH,llporpa.H'IeCKaa cers 

PeKOU Hll3bIBalOT. BOAHblH nOH)K C}~aBHHTeJIbHO 60JlbIllHX pasvepoa, KaK 

npasano, nOCTOJlHHbIH, TeKYlUHH B1Jll3pa6OTaHHoM HM pycne 1'1 nHTalOlUHHCJI sa 

c-rer noaepxaocraoro 1'1 nonsexaoro CTOKa. K ZJIa8HblM pexau OTHOCJlT pexa, 

Bna)J.aIOlUHe B oseanu, MOpJl HJlH xpyrrasre osepa; OCTaJIbHble peior Hll3bIBaIOT 
-, 

!!pUmOKaMU, Bbl)J.eJIMJI cpezta HIDe npHTOKH nepsoro nopxaxa (pexa, ananasounre B 

rJlaBHYIO pexy), npHTOKH BTOpOro nopaaxa (npHTOKH npHTOKOB nepsoro nopaznca) 

1'1 T.,lI,. 

I I 
I 

! 

i 
' 

,COBOKYnHOCTb rnaBHOH pexa 1'1 scex ee npHTOKOB naasraaror peunoii cue

mt;Mou, a COBOKYnHOCTb scex pex B, npe,l\e~ax ,l\aHHOH TeppHTPpHH -pe'lllqu ce

'moto. Pessas cers JlBJUleTCJI 3J1eMeHTOM 2UOp02pa¢U'IeCKOii cemu, xoropas BKJIIO

"Iae~, nOMHMO pex, pacnonoxenaae na ,l\aHHoH repparopaa osepa H 60JIOTa, a-/ 

, 

i 
r 

TaIOK~ HCKYccTBeHHble xaaansr 1'1 BO,l\OXpaHHJIHlUa. 

Mecro HaqaJIa pexa Hll3bIBaIO~ ucmoKoM" a MeCTO BnaAeHHJI pexn B MDpe" 

03,epo HJlH npyryio pexy HIl3b1Ba1OT ycmbe.M. Csoe Ha'laJIO pexa MO)l{eT nOJlY'lHTb. 

...:. 1'13 pysses 1'1 KJIIO"IeH, JIeAHHKa, 60JlOTa HJIH oaepa, B YCTbliX pex B03HHKalOT csoe

I 

06pll3Hble npoueccu, CBJl3aHHble C B3aHMO,ll,eHCTBHeM BO,l\ enanaiouiea pexn H
• 

npI-!HHMalOlUero IDe BO,l\OeMa. Ilpn BnaAeHHH pexa B Mope HJIH osepo nepenoca

~ 

Mble }JeKoii asseureaaue seuiecraa "IaCTO ornaraiorcs B BH,l\e HaHOCOB, 1'1 06p1l3Y

ercs MHoropyKaBHoe.pyCJlO, nasstaaeaoe OeJlbmou. Flpanaasr, OTJlHBbl 1'1 MopCKHe 

Te'leHHlI 3aTpy,l\HlI1OT 06pll30BaH~e nensr, 1'1 npa OTHOCHTeJlbHO He6oJlbWOM KO-

J\H"IeCTBe BblHOCHMblX peKOH HaHOCOB pexa BJlHBaeTClI B MOpe O,TI,HHM TT1UPOK'HM 

'" 1<) 

~ I, \ 
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pyCJIOM, 06pa3yR zy6y HJIH scmyapuu. IlpHMepoM pexa, 06pll3YIO~eH pa3B~TB

JIeHHylO ~eJIbry, MO)KeT CJI~HTb BOJIra, a npasrepoa pexa, 06pa3YIO~eH~rya

pHil - EHHceH. 

Oc060H 4>OpMOH scryapaes RBJlRIOTCR nuuauu, npe~CTaBJIRIOIUHe C060H 

3anOJIHReM)'lO MopeM ycrsesyro qacTI. pe1IHOH ~OJIHHbI H 06pa3YIO~HeCR npa 

onYCKaHHlIX 6eperoBOH nOJIOCbl. 

PeKH npOTeKllIOT B y~KHX, BbITRHYTbIX 8 MHHY, 06bJlIH0 H3BHJIHCTbIX, yr'

JIy6JIeHHbIX 4>opMax pensepa, Ha3bIBllIOIUHXCR__pe'lHbLMU OOJlUHaMU. pYCJlO npen

CTaBJIReT co60H Bblpa60TaHHylo pe'iHbIM nOTOKO~ nOHH)KeHHYIO sacrs ~OJIHHbI, 
. , 

no KOTOpOH npOHCXO~HT CTOK BO~bI B Me)K~naBO~OlfHble nepHO~bl.· PelfHoe PYC

JIO HMeeT serxo BblpaiKeHHbIe rpanauu, onpenenaeasre 6eperaMH. LJacTb ~Ha.do
. '\ -

JIHHbl, KOTOpaR noxpsraaercs BO~OH npa pll3JIHBaX pexa B nepaonu nOJIOBO~bR H 

naBO~KOB, Ha3blBaeTCR noihlOu. nHHHR, DpOBe~eHHaR B~OJIb pelfHOH ~OJIHHbl H 

coeAHHRIO~ HaH60JIee rnyfioxae ee TOlfKH, HOCHT aassanae manseee. Bacceu
. ." • _0----'--'. ~_ 

Ho.M pexu Ha3bIBaIOT xacrs TeppHTOpHH CYIJIH, C KOTOpOH sona no tIoBepxHOCTH 
- \ 

'HJIH nOmeMHbIM nYTeM CTeKaeT 8 ~aHHYIO,peKY H ee npHTOKH. 

Haafionee BaiKHbIMH "apaKTepHCTHKaMH pe'.lHoK cera RBJlRIOTCR npOTR)KeH

HOCTb pex, HX H3BHnHCTOCTb, nOJIHOBO,lI,HOCTb, a TaK)Ke rycrora pelfHOH cera, xa

paKTepH3YlOIUaR CTeneHb'06BO~HeHHOCTH~aHHOH repparopnn. 

Ba)KHOH KOJIHlfeCTBeHHOH xapaKTepHCTHKOH 06BO~HeHHOCTH TeppHTopHH 

lIBJIReTCR MO~JIb CTOKa M, BblpaiKllIOmHH c060H KOJlHlfeCTBO BO~bI, CTeKalO~eH B . 

. pexy B e~HHHl.\Y BpeMe!!H C e~HHHl.\bI nnouraaa aoztocfiopa (pexaoro 6acceHHa)'B 

n/C·KM
2

• OlfeBH~HO, 'ITO Me~ MO~JleM CTOKa H paCXO~OM sonu B pexe 'Q, Bb!
3 " " 

pax<aeMbIM B M Ic, cyutecrsyer COOTHOIJIeHHe: 

M = 'OOO'Q 
F ' 

rne F - nnourans repparopaa sonoctiopa, KM 2
• 

zo 

'r 

Pacxon BO~bI H MOllYJIb CTOKa MOryT ssrpaacars KaK MrHOBeHHble noxasare

JlH (r.e. ,lI,JUI ztannoro MOMeHTa BpeMeHH), TaK H ycpennennue, nanpauep, cpezme-

rO~OBbIe ,nOKa3aTeJlH. 

I Ycpezmeaaas aennxaaa M MR POCCHH COCTaBJIReT nopsnxa 6,5 Jl/C'KM2 HI 

I, 3HalfHTeJlbHO ycrynaer M MR CIllA (13,5 n/c',~M2), <I>paHl.\HH (14 n/c'KM 2 ) , Hop

I seraa (36 n/c·KM2). .., 

3.2. cJ)OpMHpoB8HHe pelfHblx pycen . 
i 

I 06BO~HeHHOCTb, TeppHTopHH onpe~enReT He TO~~KO BeJlHlfHHY pelfHoro 

CTOKa, HO TaKJKe pasxepsr H osepraaas pexnsrx ~onHH H pycen, nOCKOJlbKY HX 

4>OpMHpOBaHHe CBR3aHO cpa60TOH TeKyIUeH BO~b1, O,lI,HaKO, B paae cnysaes Hr

paior Ba)KHYIO pons H reonoraxecxne 4>aKTOpbl. B 3aBHCHMOCTH OT TOm, KaKOH 

4>aKTOp RBJIJreTCR HaH60Jlee cyrnecrseaasra, pesnsie ~OJlHHbl' nonpasnenaior naI 
I cnenyioume ransi: meKmOHU'leCKUe, c4>opMHpoBaHHble non BJlHRHHeM ropoofipa

1- 30BaTeJlbHbIX np0l.\eCCOB, eynxauuvecxue, 06pa30IlaHHe KOTOpbIX CBR3aHO CByJl

KaHHQeCKOH ztesrensnocruo, H JleOHUK06ble, c4>opMHpOBaBllIHeCR npa B03~eHCT

8HH ~BHJKYIUHXCRJle~HHKOB. 

B npapone BCTPelfaeTCR MHO)KeCTBO npOMeJKyTO'iHbIX 4>OpM pesnsrx ~OJlHH 

B 3aBHCHMOCTH OT KOHKpeTHblX yCJIOBHH HX npOHCXO)K~eHHRH pa3BHTHR. 
I 

. Pasxepu H 4>OPMbl pycen paBHHHHblX pex pasnootipaaasr, ?HH onpenena-I' 
• ~ l • 

1
IOTCR 3Hepr~eH pll3MbI~IUero rpynru ~OJlHHbI BO~HOro 'nOTOKa H xapaxrepov 

BbIcnmalOIUHX PYCJlO nopon. Flortepesmaii paauep pycna - nepeaeaaas BeJlHlfH-' 
'I ,

.:J; 

na, 3aBHCRIUaR OT pelfHom CTOKa. Pll3JIHlfalOT «opeunoe HJlH Me:JlCeHHOe PYCJlO H 

II 

l ' 

noiiueuuoe PYCJlO (B nOJlOBO~be). IlO,lI,BJlHRHHeM pafiorsr OOTOKa, nepeveuiaiome

ro.rpyarsi AOJlHHbI, pycna paBHHHHblX pex npa BceM HX'MHoro06pll3HH npuofipe-

TllIOT 06~He lfepTbI. B lfaCTHOCTJ:!, AJIR 60nbIJIHHCTBa paBHHHHblX pex {KpOMe ca
~ 

MbIX xpymrsix) xapaxrepna H3BHJllfCTaR B nnane 4>opMa pycna. Ilpn 3TOM pl13J1H. , 

lflUOT euopoepaipusecxyio H3BHJlHCTOCTb, B03HHKalOmYlO BCJle~CTBHe paasrsraaro

21 '" 

~
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, PHcA. <l>OPMhl PYCJIOBhlX 06pa30BaHHH 

1 - 3aJlU6 - rnyfioxo B,llalOmHHCR B 6eper ssicryn 
-pexnoro pycna; 
2 - npomoxa - OTBeTBJleHHe peKH, OTJlHl.falOmeeC~ 

3 OT OCHoBHoro pycna MeHblllHM pacxonov BOAbl; 

3  ocmpoe  xacrs noxa pe1moH ,nOJlHHbl, orpa
HHqeHH~ pyxasava HJlH nporoxaaa pexa; 
4 - pyKa6a  qacTH pycJla peKH, pasnerreaasre-ocr
pOBOM; 

5 - cmapope'l,,:e - noxaayroe pexoa crapoe pyc
no; 
6 - omuens - MeJlKOBO)lHOe MCC,TO B pycne, 06cbl

xarouiee npa osens HH3KOH aoae; 
, 7.- .soca .: rnyfioxo B,nalOm~CR B pycno Y3Ka~ 

.' 6epero~ nonoca; 
8 - fl1lJl:JIC  lllHPOK~ POBH~ 6cpero~ nortoca, 
.CJlO)J(eHH~ peqHbl.MH aanocaua (saute necxanu
MH) ) 

.,' 
me" ,ne~lTeJlhHOCTH BO)lHOro nOTOKar H OpOzpC;¢U'lecKylO H3BHJlHCTOCTh, xapax

TepHYIO)lJI~ pex, TeKYLLuix B TPy,nH,*,a3MhIBa~M!>IX rropoaax (Kaaa, Ypan). 8 3TOM 

cnyxae pe'/HOH nOTOK npHcn~ca6J1JBaeTC~K H3BHJlH~aM pensedra, HO He lflOpMH-

PYeT HX. 

0POl\CCC QlOPMHPOBaHHSI rH,nporpaQlHqeCKOH H3BHJlHCTOCTH HHaqe aassr

BaIOT npOl\CCCOM MeaHOpup06(lHW{. TepMHH 3TOT npOH301I1eJl OT Ha3BaHHlf pCKH 

Meannp B TYPl\HH, HMClOmeH BeChMa H3BHJlHCThle osepranas. OPHqHHOH <PoP~ 

MHpOBaHH~ rH,nporpa<pHqecKou .H3BHJlH:CTOCTH RBJI~eTCR ynap CTPYH nOTOKa 0 He

6oJlhlIlYIO nepB(>HaqaJIhHYIO BorHYTOCTl~ 6epera. OpoHCXO)lHT pa3MhJBaHHe 6epe
. . ( , . 

ra, 'YBeJlHqHBalOmee ero BorHYTQCTh, a nponyxrst pa3MhlBa OTJI~raIOTC~ HH)J(e no 

TeqeHHIO, B pesyrisrare qero npoacxonar OTKJlOHeHHe BO,nHOro nOTOKa K npora

BOnOJlO)J(HOMY 6epery H' QlOpMHPYeTCR BhmYKJlOCTh 6epera. OpH 3TOM rJly60KHe 

y'IaCTKH (l1.Ilec~~ COOTBeTCTBYIOT H30rHYThIM B nnane qaCT~M pycna, a MeJlKOBO,n

nsre (nepeKambl) - npRMOJlHHeHHhlM yxacrxaa pycna Me)J(,ny 3aKpyrneHHIIMH. 

Ilpoueccsi Pa3MhIBaHH~ pycna pexa H 06pa30BaHH~ HaHOCOB HrpalOTBa)J(HYIO 

POJlh B QlOPMHPOBaHHH xapaxrepasrx )lJI~ paBHHHHhlX pex PYCJlOBhlX 06pa30BaHHH 

(pHc:4). I ~ . 

" 

CeqeH~e, nOTOKa j'wOCK?CThIO, nepneH,nHKYJI~PHOHaanpasnenmo TeqeliHlf,
 

.lfa3bJBaIOT BOOHl>LJI,f,CBtleHUeM nOT\>Ka. OCHOBHhlMH MOpQloJlOfHqec;KHMH xapaxre
( '~':' , ...»; . \ 

pHCTHKaMH: BO~Horoo,eqe;iH'~ 'RBJIlfIOTC~ lllHPHHll, nnomaas, cpennss rJly6HHQ.. 
-' -. ..... ~ 

~- ~ 

Bee OHHRBJIRIOTClf nepeMeHHblJdH BeJ1HqtIHaMH, 3aBHclfU\HMH OT yp06HR BOObl, r.e. 
( '- . , 

BbJCOTbJ nosepxaocra BO,n1>I, OTCI.fHTbIBaeMoH (}T HCKOTOPOH nOCTO~HlIOH nJlOCKO

'0' 
CTH cpliBHeHHR (PHCtS). 

QJc I 
2000 I 2 IH, CM 

1800 I /\( 
1600 I / \ I480 

... 1200 ' I\., 360 

800 I /"-, / '\ 1 0
L--.:... / ~-~ "--1 24 

400 !. , 120 

R (jJ i.f a M U ,U a co' H a 

PHC. 5. I'anporpadi pexa C BeceHHHM nonoeonsea (BOCTOI.fHo-eBponeH'cKHH.THn):
 

1 - pacxon BO,nbJ (Q); 2 - yposens BOitbl (H)
 

I ---' 
-, 

, 3.3. UCTO"HHKH nUT8HHH H rH~pOJlOrHqeCKHH pe)lmM pex 

KaK y)J(e oraexanocs, sonnoe nHTaHHe pex ooecne-maaercs B pesynsrare 

Bbma.neHHR aa TeppHTopHIO CYOJH aTMOcQlepHhlx OCa.nKOB. B 3aBHCHMOCTH OT HX. 

BH,na H nyrea ,nBH)J(eHHR K peKaM pa3J1H'laIOT Cfe,ny.IOUlHe OCHOBHble HCTO.,HHKH 

aonnoro ~HTaJi."R pex: ooocoeeoe, CHeZOBoe (ranueaoaer); fleOHUK060e H nooseu

HO'e naraane, cQR3aHHoe C nocrynneaaeu B pexy I]fYH!OBbIX H apTe3HaHCKHX BO,n. . ~ 

J~O)J()leBOe nHTaHHe ofiecrresraaaerca sa C'IeT,no)J(,neH H llHBHeH, asmaztaie

~HX na repparopaapesnux 6ac~HHoB. npH3TOM nexoropas l.faCTb OCa.nKOB Bbl
'. . . , ,;" ," 

naaaer nerrocpencrsemro 'Ha nOBepXHOC!bBOMiAOf:0'3epKana, a 66ll_blll~'faCTl;, 

Bhrna.nalOI~~Ha ,rpyHTbf H noxasr, ofipasyer; npa dnpeneneam.rx YCJl'lBH~X no

' 
, \ 
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BepXHOCTHbIH CTOK. Caerosoe mrraaae 06yCJIOBJIeHO TIDIHHeM caexnoro IIOKpo

aa, KOTOpoe aa paBHHHHblX repparopasx rrpOHCXO~HT BeCHoH. B BbICOKOroPHbIX 

pasoaax HaH60JIhIIIHH CTOK BO~bI~ BbI3BaHHbIH TIDIHHeM JIe~HHKOB, Ha6JJ10~aeTCg 

JIeTOM. TIo~3eMHhIe BO~bI, cPOpMHpylOmHecli B pe3YJIhTaTe npocaxaaaaaa B n~qBbl 

Ii rpYHTbI TaJIbIX Ii ~o~eBbIX BO~, otiecnexuaaror YCTOHtfHBOe BO~Hoe IIHT~HHe 

peror B rexease scero ro~a·(pHc.6). 

r 

, 
PHC. 6. MCTotfHHKH nHTaHHg pex: 

1 - arwocdiepasre OC3,lJ.KH; 2 - IIoBepxHocTHbIH CTOK; 3 - rpyirroaue BO~bI; 

4 - apreaaaacxae BO~bI; 5 - BO~OHOCHbIe CJIOH rroxe H rpyHTOB; 

6 - sonoynopasre nnacrsr; 7 - apTe3HaHcKIDI CKBaiKHHa 

HaH60JIee tfaCTO pexa HMelOT:cMeIllaHHoeBo~HoeIIHTaHHe, 06yCJIOBJIeHiioe
 

O)(HOBpeMeHHbIM )'}laCTHeM HeCKOJIbKHX HCTOtfHHKOI) IIHTaHHlI: TIPH 3TOM coot


'HdineHHe KOJIHtfeCTBa B.O~bI, nocrynarouiea B peICH OT Pa3JIHtfHbIX HCTOtfHJiKOB 

IIHTaHHR, HeO~HHaKOBO MRPa3JIHtfHbIX perHOHOB H noaaepxerro ce30HHbiM H3

MeHeHHRM. 

COBOKyttHOCTb xapaxrepnsrx H3MeHeHHA COCTORHHg BO~HbIX 06beKTOBBO
 
,
 

BpeMeHH HinhIBaeTCR euoponoeuueceuu peJICUMOM. B rH~pOJIorH'leCKHH pe)l(HM
 

pes BXO,l(RT B xa-recrse COCTaBHBIX sacrea BO~HbIH peiKHM (pe)l(HM C'rOKa), pe)l(HM'
 

24 

,~~,_,~:_"",~." l 
.~-L;.-;<-..s, .. '\ '/' . . .... .. 

l 

yposnea, TepMH,qeCKHH pe)l(HM, JIe~OBbIH peiKHM, peiKHM pesasrx HaHOCOB, rHil 

POXHMHtfeCKHH pe)l(HM. 

3.4. BOAHblH peacHM H KJlaCcH«I-HKaU.HH pex 
..

BO~HbIH pe)l(HM xapaxrepasyerca 3aBHCHMOCTbIO pacxona H yposaa peqHOH 

BO~bI OT BpeMeHH rona. Pa3JIHtfalOT cnenyroume cPa3bl BO~HOro pexasra pex: no

noeoose, Ha6JI1O~alOmeecg B OIIpe~eJleHHOe BpeMR rona H xapaxrepmyiouieeca 

HaH60JIbIllHM paCXO~OM BO~h1 H~THO~~TeJl_bHO MHTeJIbHblM nO~beMoM' ypOBHlI; 

naeooxu, IIpe~CTaBJIRlOmHe CooOH OtHOCHTeJJbHO jcparxospeveaasre H Hepery-' 

nspnsre IIO~beMhI ypOBHR; MeJICeHU (neruas -H 3HMHgR), xapasrepnayroumeca 
, ' 

HaHMeHbIllHMH pacxonaua BO~bI B pe3YJI-bTaTe' _YMeRbIlleHHg, HJIH nonaoro ,rrpe

xpauremra IIOBepXHOCTHoro CTOKa. B nepnoasr Me)l(eHH OCHOBHblM HCTOqHHKOM 

BO~HOro IIHTaHIDI pex RBJIRIOTCR IIOil3eMHbIe IY>~bI. 

Xapaxrep H3MeHeHHH pesnoro CTOKa 3aBHCH't' OT KOMnJIeKCa cPH3HKo, ' 

reorpadrasecxax cPaKTOpOB H aesrensaocra 'leJIOBeKa. PeKH, IIpOTeKalOmHe B 

paaonax C 6JIH3KHMH cPH3HKo-reorpacPH'ieCKHMH yCJIOBHRMH, 06bl'fHo'HMelOl',o6 t 
.1 

ume seprsr BO~HOro peiKHMa, 'lTO II03BOJIReT KJIaCCHcPHUHpoBaTb pexa no OIIpe-
I ---' 

~eJIeHHbIM npH3HaKaM. 

, Pa3JIH'fHbIe CHCTeMbI 'KJIaCCHcPHKaUI4.H peK npe~JIO)l(eHbl 
. ,'" 

A.a BoeHKOBbIM, 1).,[(.3aitKOBbIM, M.H.JlbBoBH'feM, Il.C, KY3HHbIM. 

Hau60JIee paaaas KJIaCCHcPHKa~HR, IIpeM0)l(eHHlUl 'A.H. BoeHKOBbIM, pac-, 

CMaTpHBaeT ~eKH KaK IIpOilyKT KJIHMaTa I-J yCTaHaBJIHBaeT 9 Timon pex oI3aBHCH

MOCTH OT KJIKMaTa. KJIacCHcPHKaUHg pex, IIpeJl.I/O)l(eHHIDI M.M'- JlbBOBH~~M, OCH~--

saaa na aHaJIH3e HCTO'fHHKOB. sonaoro IIHTaHH~ H rpyrmapyer peKH. 110 'THnaM 

npemryurecraeaaoro IIHTaHHR H no ce30HHOMY pacnpe~eJIeHHIOCTOKa.

Il.C, KY3HHbIM npennoxena KJIaCCHcPHKaUHg pex no BOilHOMY pe)l(HMy, 
- \ 

TaK)I(e yqHThlBalOmaR THIIbI nHTaHHR. 

f... 
"1< 

.-" " 
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..
 

Haationsuree pacrrpocrpanenae nonysnna KnaccHltlHKaUiiJl E.JJ:. 3aHKOBa, 

pll3pa60TaHHaJI HM C y'ieTOM pe3YJlbTaTOB HCCJle):{OBaHHJl xapaxrepnsrx orepr 

BHYTpHfO):{OBOro peJKHMacroxa pex H aa ocnose aHaJIH3a ~O):{OBbIX euopoepatpoe. 

fH.!l:porpa<pbl peK XapaKTepH3y!OT sayrparonoasre H3MeHeHHllpacxozia HnH 

,1. ,PeKH C BeceHHHMnonOBO):{beM. 

ypOBHR, sonst, HX 06bl'iHO' &,b1Pl1JI).&o.T rpa<pH'ieCKH KaK <PYHKUHlO pacxozia HnH 

'YJlOBHJl soztst 01' BpeMeRH (CM.pHC. 5). 

Bce feK~ POCCHH, aa HC~lO'ieHHeM CHJlbHO saperynaposaaaux, 

E.JJ:. 3aHKOB):{eJlHT Ha 3 OCHOBHble rpyrmst: 

-
l 

2. PeKH C nonoaonsex B rennoespexs rona, 'I' 

3. PeKH C naaO):{O'iHbIM peJKHMbM. 

HaH60Jlee pacnpocrpaaesaue aa repparopaa HailleH crpaau pexa ~ Be

ceHHHM nOJl080~beM, B, CBOlO oxepeas, noztpaaaenarot na 5 THnOB: 

1) BOCTO'iHO~e~pont:HcKHH; 

2) Kll3axclaHCKHH; 
,~ . 

3) 3ana):{Ho-cH6HpCKHH; 
.. 

4) BOC'rO'iHO-CH6HpCKHH; 

5) aJITaHcK~H. 

'B.oCmQ~HO-e6poneucKuu mun, pacnpocrpaaenusra na 60nbilleH sacraBoc

ro-ero-eaponeiicxoa paBHHHb/, xapaxrepaayerca Bb/COKHM BeceHHHM nOJlOBO):{b
- " j. 

ex, HH3KHMH neTHeH H 3HMHeH MeJKeHblO H nOBb~llIeHHb/M CroKOM ocenuo (ocea-

HUMnaBO):{KOM). , 
Ka3QXcmaHCKuu mun, pacnpocrpaneaaua He ronsxo B Ka3aXCTaHe, HP H B I 

IOJKHOM 3aBOnJKbe, xapaxrepasyercs HCKnlO'IHTfinbHO Bb/COKHM, HO 3aTO xparxo

BpeMeHHb/M nOJlOBO):{beM H HH3KHM, ):{O nonaoro nepecuxaaaspex, CTOKOM ,B,OC

TaJIbHOe BpeMJI rona, J, 

3anaiJHo:cu6upCKUU mun, xapait:e}JHb/H MJI pex 3ana):{Ho-CH6HpCKOH; HH3

MeHHQCTH (06b H ee npHToKH), HMeeT aesucoxoe pacrsnyroe rronosonse, nossr

,..,,
.t..O 

illeRHb/H JleTHe-OceHHHH CTOK H HH3K)'lO 3HMIfIOlO MeJKellb. 

Bocmouuo-cutiupcxuii mun, nanporna, OTJIli'laeTCJl Bb/COKHM BeceHHHM no-: 

'.noBo):{'beM. Ero oc06eHHOCTblO JlBJIJllOTCJl TaKJKe cacreaaravecxae nerne-oceanae 
....... '
 

):{OJK.l{eBble naBO):{KH H oxem, MaJIblH CT~. 3AMOH; 'iTO o6ycnoBJIeHO H~H'l'HeM, 

06WHpHbiX 'paaoaos Be'IHOH Mtlp3JI0Tl,i. TaK,'HanpHMep, pacxon BO):{b/ B p. lteJie ' 
\ " . 

H3MeHJIeTCJI 01' 120000 M3/C B nonosonse no 336 M3/C B 3HMHlOlO MeJKeHb. 

Anmaiicxuii mun, pacnpocrpaneaasnt aa Anrae, B '30He ce30HHb/X caeros 

Kasxasa H na Caxanaae, OTnH'iaeTCJI HeBbICO.KHM, paCTJlHyrb/~, HMelOll(HM, rpe

6eH'iaTblH BH):{ nOJlOBO):{beM. 

PeKH C nonoaonsea B rennoe.spevs rona (nero) no):{pll3):{enJllOTCli na oans.. , . 
ueeocmounuii H mJtHbWaHCKUu ranu, OTJlH'iaIOLQHeCJI TeM, 'iTO nepssrn H3 ~HX 

<popMHpyeT nonoaonse npeHMYmeCTBeHHO aa cser ):{OJK):{eBbIX BO):{, a BTOpOH ,- sa 

cser TaJlHHJI BbICOKOroPHb/X caeros H ne):{HHKOB. 

)J.mI pes C naBo,nO'iHbIM peJKHMOM xapaxrepasi MHoro'iHCneHHble, pesxae, 

/ HO06bl'iHO xparxospexeanue naBO):{KH. 

3TH pexn noapaszrenmorca na TpH rana: 

'1) npuuepuouopcxuii, C rtasonxaaa B reseuae scero rona; 
. - .' . . .. 
2)' KpblMCKUU, C naBO):{KaMH npenvymecraeaao B XOJIQ):{H'ylO xacrs'rona; 

"\.. '. ~ I 

3) ce6epOKa6Ka3CKUU, C naBO):{/(aMH npesnryurecrsenao B,iennylO 'iacTI~ ro
, \ ..-: 

Ina, -
, EacceHHbl xpynasrx pex aepeznco BbIXO):{JIT aa rpaunnu 06JIacTll' pacnpo

" ~" 

CTpaHeHHR TOfO HnH HHOro rana, H B CBJl3H C 3THM BHyTpHfOioBOH peJKHM HX 

CTOKa MOJKeT cyurecrseuno H3MeHJlTbCJl no MHHe pexa H OTKnOHJlTbCJI 01' peJKH

Ma, xapaxrepnoro ):{nll nauuoro rana pex, 

TaK~ pexa OTHOCJlTCJI K xareropaa pes C KOM6HH';J?oBaHHi>IM pe)KH¥OM.. , " 
PeryJIHpOBaHHe pexaoro CTOKa nyrest C03,naHHJI nnOTHH H Bo.z:ioxpaHHJI~ll( cyuie-

CTBeHHO H3MeHlleT BO):{HblH peJKHM. , 
>/ 
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, 

('. 3.5. PeacHM YPOBHeii OHa YBeJIHlfHaaeTCJI B' HanpaBJIeHHH OT HCTOKa peKILK npeaycrsessn, yqac..lO.KaM, 
• .. " • , ," ,'1+ '-' " -. 1 

''0 HOB caMOM yCTbe,BHOBb yMeHblIIaer~"" lCo.ne~~HlI ypoBHeH\JaI!HCliT H.OT npoqia- • 

Ilon yp06HeM BO,llbInOHJfMaeTClI BbIc01a ee nOBepXHOCTH aaa nexoropok. , " I , ,', , 

'YCJIOBHoH nJIOCKOCTblO. Pe:>KHMypoBHeH B3aHMOCB1I3aH C BO,llHbIM P6)1(HMOM pe.KH, 

- (H H3Mooe';Jt5Iyp'~BHi 06bIlfHO Bhl3bIBaIOTClII\3MeHeHHlIMH pacxona sonsf ' 
'Ie I ' 

Onaaxo B nexoropux. CJIYlfaJI,(' H3MeHeHHlI ypOBHlI Bb13bIBalOTCjj HHbIMH -
~ 

npHlfHHaMH, K KOTOpbIM OTHOCjjTCjj: l1. nOBbIIIIeHHe HJIH nOHH)KeHHe nna PYCJI8 pex BCJIe,llCTBHe OTnO)l(eHHlI HJIH
 

pa3MbIBaHaHP,COB.
 

2. HaJIHlfHe IIJIOTHH HJIH sanpyn, HapYlIIlUO~HXeCTecTBeHHbIH yposeas. 

3.3apaCTaHHe pexa BO,llHOH pacrarensnocrsro, C03,lllUO~eH cOnpOTHBJleHHe
 

,llBH)I(eHHIO BO,lJ;bI.
 

4. nOjjBJIeHHe aa pexe JIb,lJ;a.
 

5:, Croasr H HaroH!>.I BO,llbI non ,lleHCTI,meM serpa, a TaK)I(e npHJIH~HO-
, , 

... 0TJIHBHhle TelfeHHjj (ocofieaao B YCTbjjX pex). 
. I ' 

• fpa4>HKH pe)I(HMa KOJIe6aiIH1I YPOBHeH (ranporparpu, CM. pHC. 5) MOryT na
) 

aars npe,lJ;CTaBJIeHHe o~ H3MeHeHHH yposus 'BO,llbl B pexe sa paCCMaTpHBaeMbIH
 

nepaon. ECJIH,)I(e oT06paJHTb H~ rpatpaxe H3MepeHHbIe ~,ll~OBpeMeHHo YP4BHH
 

Mjj PaJJIHlfHhlX nocros, pacnOJIO)l(eHHbIX B,llOJ1b' no pexe, TO cepas TaKHX rpa4>H


KOB, OXBaThlBlUO~aJI onpeaenenasra HHTepBaJI BpeMeHH, n03BOJIlIeT nOJIY4HTb
 
, 

KapTHHYpacnpocrpaaeaas nOJIOBO,lJ;bjj H naBO,llKOB B,llOJIb no TelfeHHIO pexa,
 

Cpena ,TaK HaJblBaeMbIX xapaxrepasrx yponneti HaH60nblIIHif' narepec
 

npe,lJ;CTaBJIlIlOT CJIe~~He:
 I 
a) HauBbICIIIHH rO,llOBOH; I 
6) ypOBHH seceaaero H oceaaero nenoxona; .. ! 
B) ypOBHHJIeTHHX H OCeHHHX naBO,llKOB; \ . 

r) HaHMeHbllIHe JIeTHHH H 3HMHHHypOBHH: 

AMnJIHry,lJ;a Kone6aHHH YPOBHjj 06bIlfHO sospacraer npa YBeJIHqeHHH son

HOCTH pexa H ,llJUI 60nblIIHX pex HaXO,llHTC5I B npenenax 6 - 12 M.. KaK npaBHJIO, 

18 

;:~~~~'t~~~~T9~,). 

JI5liJelfHOH ,llonHHbl: B XJKH~ M.e~~6H4. 60JI~~, 'fe~ llI~P~kHf'.aJUI' pex, sape
,\ " . - . 

ryJIHPO~~H.bIX~aMHtPlI ,§6:rr~;aMH, Ha6JIloha1OTC~ ~eHbUI,He aMHJIHry,ll'i, xo- • , 
~ . -' .' , ,\.' . ~ '- , ! 

JIe6aHIDI jpOBHe~. ,lbMeHeHHlI ypOBHeH TaK )l(e, KaK'H H3MeHeHHlI BOJJ.HOCTH' pex, 
'0' 

Ha6J11O,lI.~-e)l~e,,To.nbKO'B relfeHHe rona, HO HfAa'npO!)I)I(eHHH MHOrOJIeTHHX ne
) 

, /~\
pHO,ll.OB. j , 

, I 

3.6. 'TepMH'leCKHii peacHM 

<1>OpMHpOlJaHHe TepMHlfecKoro pe)l(HMa,peK npOHCXO,llHT B pe3YJIbTaTe Ten

JIo06MeHa Me~ BOIt~&MaCCOH H aTMoc4>epoH ~ BO,llHOH MaCCOH H,JIO)l(eM pexa,
 
" , .. \ ~ .' . ~ - - .
 

OcHOBHbIM HCTOlfHIiKOM 'T~a.J],JUI nQBepXHOCTH 3eMJIH· lIBJIB"eTCli Conuue; no
 
, , .
 

CpaBHeHHIO C COJIJ:Ie'IIHOH p8..?-Hai:lHeH nOTOKOM BHYTpeHHero .. renna 3eMJIH, ua

, npaeneansra OT ee uenrpa K ~epH4>epHH, MO)l(HO npenefipess, COJIHe'IiI,aJI'panaa
, , • ~ 0 • _ , _ 

U.H)I lfa~,THlfHO orpaxaercs nOBepxf!OCTHh!MH CJIOllMfI BO,llbI. PP9I1'~,;f)~JIee' rny- ~ 

60KHX cn'oeB HenO,llBH)I(HOH BO~bl npOHCXO,B.HT Me,llJIeHHO, Ta~, Kaj< ~flnOnpOJ;lO,ll-" 
I • , • ! ,.< I ., " "-, "- .: 

, , '. '-, " )" ,- ,

.HOCT&. BO.zu,I oxens Mana. B pexax IIepeHOC renna B rn)l6'!t1Y: O<;YII\~TBJllIeTClI
 

, , • "." , ',,,'~' ~ '0 , "., r " ~: 

npeHMY~eCTBeHHO B pesynsrare ryp6YJIeHTHoro~~B_a.HH5I,H riosroay \ 

PaJJI~H)I 'resmeparypsr no r~y6~He peztxo npeBbllII~T 3' -; S'o.C,' 3TH paJnH'IHlI . .,' . 
, ~ ...~. . 

MaKCHMaJIbHbr B JIeTHHH nepaoa, xro 06'yCJIOWleHO np)l~OHTeMnepaTypHOH crpa
., .. 

TH4>~KllJ.VfeH (pacnpenenenaex CJIOeB BO,llbi C pi3JIHlfIlOH .:reMnepaTYPoH, no, 

- nJIOTHOCTH), H MHHHMaJIbHbI (He 60JIee 0;5 DC) B nepaon seeeaaero nOJIOBO:Ub", 
. /', I:.', . f,''', , 

tBecHoH H paHHHM neTOM resmeparypa sonsr, KaK npaBHJIO; HH)I(e, '{eM reemepa
'0' ':. \_' • 

rypa OI<PY)KaJo~eroB03,!l,YX~npHlfeM resmepatypa BO,llbl y 6epe~OB aecxorrsxo 

BbIIIIe, lfeM aa cepenaae peKH.B xoaue JIeT~ H ocensio, HanpoTHB, 'resmeparypa ' .. 

BO,llbIBblUIe, lfeM reaneparypa soaztyxa, H aona y 6eperoB xononnee, qeM aa ce

penaae pexa, 3TH 3aK,.QtIOMepHOcTlI 06ycnOBJIeHbI 60JIee MeMeHHbIM\ nporpesov 
, '. 

H OCTbIBaHHeM ~OlIbl II? cpaBHeHHIO. C B03.nyXOM H rpyarasta. 
,.e 

29 
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--

t1 r 
AMrrJIHT)'~a CyTO'lHbIX KOJIe6aHHH resrrteparypsr BO~b1 ~JISI 60JIbllIHX pex 

MeHbllIe, '1eM ~SI MllJIbiX. AMrrJIHry~bl Ce30HHbIX KOJIe6aHHH 3aBHCSlT OT KJIHMaTa 

sa TeppHTOpHH pesaoro 6aCCeHHa: :>KapKOe JIeTO cnocoficrsyer nporpesy pe'lHOH 

BO~b1 ~O 60JIee BblCOKOH TeMrreparyphl. MHHHMllJIbHaSI )Ke resmeparypa BO~b1 ~ 
\ 

60JIbllIHHCTBa HaIIIHX pex rrOCTOSlHHa, T_aK KaK coananaer C revneparypoq 3aMep

3aHIUI BO~bT. 

3.7. JIe~oBblii pexcHM 

Ilepaon )KH3HH pexa, CBSl3aHHbIH C JIe~OBbIMH SlBJIeHHSlMH, MO)KeT 6bITb 

p33~eJIeH na TpH '1aCTH: 

1. 3aMep3aHHe (BKJIJO'IaSI BpeMSI ocenaero nenoxona). 

2. JIe~OCTaB. 

, 3. BCKpblTHe pexa. 

,lVISi nepaoaa, xorna resmeparypa BO~bl panaa 0 "C, a TeMrrepaTypa B03~
, \

xa OTpHuaTeJIbHa, BCSI TenJIOOT~a'la npoacxomrr nyresr Bbl~eJIeHHSI renna npn 06

P330BaHHH nsna, 

OpH 6h1CTpOM Te'leHHH ryp6yneHTHoe ~BH)KeHHe BO~bl cnocoocrsyer ee 

nepeaeurasaaaro no aceay )KHBOMY Ce'leHHJO, 'ITO, B CBOJO osepens, rrpHBO~HT K 

BhIpaBHHBaHHJO reaneparypu. Ilpa rrOHH)KeHHH reaneparypa BO~bl zto 0 "C, He

KOTOpOM ee nepeoxnascneaaa H HllJIH'IHH neHTpOB KPHCTllJIJIH3anHH B BH~e B3Be

weHHbIX HaHOCOB H zma pycna peKH C03~aJOTCSI 6JIarOrrpHSITHbIe YCJI()BHSI ~SI 06

p330BaHHSI BHYTpH!Kl~HOro JIb~a, KOTOpbIH nonpaanenserca na OOHHblU neo H wy

2)1, HaxoAAmyJOCSI B sone BO B3BeWeHHOM COCTOSlHHH. 06pa3oBaHHe BHYTPHBO~

noro JIb,LUl npoacxoznrr ocooenao HHTeHCHBHO npa OTBo~e renna, Bb~eJISUOme

rocx npa KPHCTllJIJIH3anuH, a~ cne~OBaTeJIbHO, OHO HaH60nee xapaxrepno ~SI 

ysacrxos pexa C 6bICTpblM Te'leHHeM. BHY'rpiBO~HblH JIe~ OKa3bIBaeT aefinaro

npHSITHoe BJIHSlHHe na pa60T)' nl~OTeXHH'IeCKHXH BO~03a60pHb1X COOpYJl'eHHH. 

,j'J 

I Illyra, acnnsraarouras na rrOBepXHOCTb B BH~e senpospasnoa ry6'laTOH 

MaCChI, Ha3b1BaeTCSI noeepxuocmuoii WY20U. K Hew anorna, rrOCJIe 06HJIbHOrO CHe

ronazta, rrpHCOeMHSleTCSI CHe:JICYpa - caer B sone, HarrOMHHaJOmHH rrJIblBYmyJO ,B 

aone BaT)'. OT COITpHKOCHOBeWHSI C XOJfO~HbIM B03.ll¥XOM MaCCbI nsna H cnera 

CMep3aJOTCSI CHJIbHee H H3 HerrJIOTHblX ry6'1aTbIX nepexonsr B rrJIOTHbIe KpHCTllJI

I 
JIH'IeCKHe. O~HOBpeMeHHO H~eT npouecc 06pa3oBaH.HSI nsna aenocpencrsenno aa 

. rrOBepXBOCTH pexa, Ha'lHHaeTCSI <pa3a ocenueeo neooxooa, KOTOPaSl Ha6JIJO~aeTCSI - , 

npeHMY1Q~CTBeHHO na KpynHbIX pexax, B nepaon nenoxona B MeCTax pesasrx H3

JIY'lHH, nepexaros, OCTpOBOB MOryT 06pa3oBbIBaTbcSI aaropsr, 3a)K0PbI H ropocsr,i 
~ 

Samopu B03HHKaJOT BCJIe~CTBHe 3a6HBaHHSI)KHBOro C,e'leHHSI pexa KpHCTaJIJIH'Ie- 
..'- -~._---- 

CKHM JIb~OM, a 3a:JiC0Pbl - BCJIe~CTBHe ero saxynopxa PbIXJ10H llIYr~H. OpH 3a)K0

pax Ha6JIJO~aJOTCSI He CTOJIb pesxae, KaK npa saropax, rrO~'beMbl ypOBHSI aonsr, HO 

3aTO H Pa3PYWaJOTCSI 3a)K0pbl 60JIee Me~eHHO. Ilozrsea ypOBHSI BO~bI, Bbl3BaH

HblH 3aTOpaMH HJIH 3a)KOpaMH, cnocoocrsyer 06Pa30BaHHJO mopOCOB, xoropsre 

, npe~CTllBJUIIOT c060H 6ecrropjJJJ.O'lHbIe HarPOMo~eHIUI nb~HH. 
\ . 4. A 

,CMep3aHHe JIb~HH H JIe~OBbI~ nOJIeH rrpHBO~HT K neoocmaey - 06p330Ba

HHIO cnnoumoro neaosoro noxpoaa. Ha pexax CO cnOKOHHblM :re'leHHeM, OC?QeH

HO MaJIbIX, JIe~OCTaB nacrynaer 6e3 npemnecrayromero eM)' nenoxona, nyrea 

cpacranus 3a6eperOB, npasex 06pa3yeTcSI POBHaSI H rJI~KaSI nosepxnocrs neno \ 

soro noxpoaa. 
I 

TOJImHHa JIe~OBOrO nOKJ?OBa, nocruraiomas HaH60JIbllIero 3Ha'leHHSI K KOH

uy 3HMbI, ~JlSI pex aameii crpaasr Kone6neTCSI B llIHpoKHX npezrenax - OT 20 no 40- . ' .- .. 

CM~SI JO)KHbIX pex, OT I,5 no 2,0 M ~SI BOCTO'lHOH CH6HpH. 

,lVISI OpaKTH'IeCKHX neJIeH opHeHTHpOBO'lHbIH pacser TOJImHHbI nenosoro 

OOICpOBa MO)KHO OPOH3BO~ifTb no 3MOHpH'IeCKHM <popMynaM, rrpe~nO)K~HHbIMH' 
'I 

<1».H. 6h1~HHbIM:
 

C*

h =2'{IL , HJIH 

\ v.' h=IIIc,EE J
'" 31 

, > "" 

~;01~~~~~~~"?~~~, 
'"""u~,:~ . 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



rzte h - HCKOMaJI TOJIUUiHa JIb.L\a, CM; 

•LL - CyMMa 0TpHQareJIbHbJX cpe.L\HeCYTOlfHbIX TeMnepaT>'p B03.L\yxa C aa

sana JIe.L\OCTaBa; v 

LL -CYMMa OTpHQaTeJIbHbJX cpenaeaecaxnsrx resmeparyp soanyxa C na

sana JIe.L\OC'FaBa. 

3.8. Pe3(HM pe1JHLlX HaHOCOB 

Pe'lHblMU HaHOCaMU nassrsaror TBep.L\ble ~HHepanbHble lfacTH/..Ual JII060ro 

pasaepa, xoropsie nepeHOCJlTCJI peKOH H npa onpeneneaasrx YCJIOBHJlX 06paJylOT 

pYCJIOBble H nOHMeHHble OTJIO)l(eHHJI. Pe>KHM pe'iHblx HaHOCOB TeCHO CBJl3aH C 

BO.L\HbIM pe)l(HMOM. 
He~a~ep3lUOIlUfe YlfaCTKH aa 6bICTpHHax, rroporax, B MecTax ~ocrynJIeHHJI 

06paJoBaHHe pesasrx HaHOCOB CBJl3aHO C npoueccava 3p03UU, T.e. paspyr
T,eILllbl.X BO.L\ HaJblBaIOT nOJlblltbRMU. OHH cnoc06cTBYJOT 06paJOBaHHIO 3IDKOpOB. ..I 

TIPH ,BbJXO.L\e na nOBepXHO~TbJIe.L\OBoronoxposa 06paJylOT uaneou. B pycnax pex 
-' . .' . 

BOCTOlfHOH CH6HpH 3HMOH Hepe.L\KO Ha6mo.L\aeTCJI TaK HaJbIBaeMblH CYWHllK, npa- ' 
- I • . , 

lfHHOH 06proOBaHHJI KOTOpOro JlBJIJleTCJI YMeHblIIemfe rrHTaHHJIpexa rpYHTOBblMW 

1l0.L\aMH. Hexoropsre pexa Eaponeacxoro Cesepa H CH6HpH npouepaator .L\O .L\Ha. 
, '. , 

C npHXO.L\OM secasr HalfHHlUOTCJI rasaae JIb.L\a H nocrynneaae BO.L\bl B pexa 

C nOBepXHOCTHbJM CTOKOM. TaJlHHe JIb.L\a HaH60JIee HHTeHCHBHO npOHCXO.L\HT y 

: fieperos, TaK KaK «POpMHpyiolUaJI 6eper nOlf~ iiarpeBaeTCJI fisrcrpee H, KpOMe TO

'ro, ,C 6epera B pexy nocrynaior ransre BO.L\bJ. B pe3YJIbTaTe B.L\OJIb fieperoe ofipa

3yroTCJI nOJIOCbl BO.L\bl- TaK HaJblBaeMble saxpauuu, , ' 
" ' 

JIe.L\OBblH nOKpOB 6blCTpee paspymaercs aa nepexarax, rne nearonsure, 

lfeM sa nnecax, ilPQHCXO.L\JlT nO.L\BH)I(KH JIb.L\a. B .L\anbHeHlIIeM non BJIHJlHHeM na

rpeea H ~O.L\'beMa BO.L\tI JIe.L\OBblH nOKpOB paspyntaerca H npHXO.L\HT B .L\BH)I(eHHe ~ 

Ha1J:HHaeTCJI eeceuuuii neooxoo. ,lJ,JIJI Hero 60JI,ee xapaKTeQlfo, lfeM MJI oceaaero 

lIIeHHJI CJIaraJOLQHX 3eMHYJO nOBepXHOCTb noxa H rpyHTOB. 3P03HJI nO.L\paJ.L\eJIJI

eTCJI 'J:I.ll .BO.L\HYJO H BeTpOBylO, a: BO.L\HaJI, B CBOIO osepens, ua nOBepxHocTHYJO H 

pYCJI.QByro. TIoBepXHOCTHaJI HJIH CKJIOHOBaJI 3p03HJI npe.L\CTaBJIJleT C060H npouecc .- .---. . 
CMblBa B pexy TBep.LlbIX 1J:aCTHU C IIJIOLQa.nH pesaoro fiacceana TanblMIl- UJIH .L\O)I(,

.L\eBblMH BO.L\aMH; pyCJIOBaJI 3po3HJI JlBJIJleTCJI peaynsraroapaasrsrea Te~eHHeM pe
• , I 1 . 

KH .L\Ha H 6eperoB pycna, iloBepXHOCTHl:UI H pYCI/OBaJI 3p03HJI JlBJIJlIOTCJI OCH.9BHbl

MH HCTOlfHHKaMHIIocrynJIeHHJI asseuieaasrx BelUeCTBB pesnoa nOTOK.. 

BeTpOBaJI 3p03HJI, BbJ3b1Ba1OlUaJI nblJIbHble fiypa, aenOCpe.L\CTBeHHO He CBJI

saaa c peKOH, HO 06paJYJOlUHeCJI B pesynsrare BeTpOBOH 3p03HH B 3amHLQeHHbIX J 
OT serpa ldecTax HeJaKpeIIJIeHHbie OTJIO)l(eHHJI necxa H nblJiH 1'10ryT CTaTb JIl?I;KOH 

.L\06bJ1J:eH IIOBepxHOCTHOHBO.L\HOH 3po3HH. 

Ilponyxrsr paJpylIIeHHJI ropHblX. nopozi, noxa H rpyHTOB, nonas, B pyCJIO pe

KH, oepeMeLQalOTCJI nOTOKOM BO.L\bl BHH3 no resenmo. B 3aBHCHMOCTH OT xapax

L 
~ :c Tepa .L\BH)I(eHIDI nepexentaexsrx BO.L\OH TBep.L\bIX lfaCTHU pa3JIH'laIOT B3BelIIeHHbie 

" JIe.L\OXO.L\a. 06paJoBaHKe1¥0IIl;HbIX 3aTOpoB, B oc06eHHOCTH na pexax, TeKyIUHx C }, 
H .L\~HHble (BJIeKOM.ble no .L\HY) HaHOCbI. 

iora na cesep, B KOTOpbIX .L\BH~IUHeCJI ransre BO.L\bI scrpexaior na CBoeM nYTH 

eme rrpo'IHblH JIe.L\: 'JaTophI H corryrcrsyiouiee HM 06paJoBaHHe TOPO'COB npen

CTaBJUlIOT onacHoSTb MJI fieperoasrx coopyxenaa H,Cy.L\OB, 3HMYIOIlUfx.B pexe, 

Ha npovepsaromax .L\O .L\Ha pexax BeCHOH 06paJyeTcJI nOTOK ransrx BOA, re- , 

. '0'LnHH no .rroaepxaocrn JIe.L\OBoro noxposa, H rrpouecc TaJlHHJI JIb.L\a HMeeT 3a
, / 

....~ ~ 

TJI)I(HOH ~apaKTep. . 

1? 

" 

~~..,... ~~, ....,..-.~..".,. 

B38eWeHHblMU HaHOCaMu lIBJIJlIOTCJI .DTHOCHTeJIbHO MeJIKHe sacrausr, KOTO

pae ,LIJIHTeJIbHOe BpeM,JI Hax0.LlJlTCJI BO B3BelIIeHHOM COCTOJlHHH H nepexeutaiorca 

B.L\OJIb no Te1J:eHHIO co CKOpOCTblO, 6JIH3KOHK CKOPOCTH Te.lfeHHJI pexa, 
I . 

POHHblMU HJIH· 8JIelW.MblMU no OHY aaaocaaa JlBJIJlIOTCJI 60JIee 'Kpyn~ble' 

lfaCTHQbI (xpynHblH IIeCj)~,rpilBHH,·r8.lIh~a);:IoTo~eIi npouecce caoero .L\BH)I(e- . 
-. - , _. '. . _., I" /".\ \ ~ '~ ~: r . .z 

HHJIHe OTpblBlUOTCJI 0,. .L\Ra HJIH OTpMBalOTClI sa KOpOTKOO BpeMJI. 

}} .. 
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Ilepexremaesnae BO~OH rsepnsre qaCnUulI HMelOT cnenyrounre pasaepsr 

(MM): 

rlIHHa - < O,OO~; 

Hli - 0,001 - 0,01; 

nhllIb- 0,01 - 0,1; 

necq.K - ,0,1 - 1,0; 
f 

rpaBHH - 1,0 - 10; 

I
I'aJI!>Ka- 10 - 100;
 

,BaJIyHhI - >100.
 

.' C YBe71H'ieltHeM OlIOTHoCTH ft paaaepos qaCTHll, sospacraer fix ZUOPPfiIlU

«ecxa» «pynuocm», lCO'OOPlUl npencraanser c060H CKOpOCTb oca~eHHlI sacrau B 

cnoKoHl;loH sene H BhIp~a~TClI B' MM/.c. )lml, O~HHaKOBbI~ pasuepos rn~ww1H'ie

CKlUI xpynaocrs OJ B03paCTaeT npa YBelIHqeHHH nliOTHOCTH qaCTHU· H nossnne

HHHTeMrrepaT)'pbI BO~bI (Tl~61IA). , 
. Ta6Jl~ ua 4 

, 3aBucUMocm" zudpatJ.l1U'leCKOii KfJynHocmu om pasuep« 'lacmuu:
 

,u mQlnepamypbl 8od",
 

d,MM 1,0 0,5 0,25 0,10 0,05 0,02 O,QI 

OJ, npa t ° = 10°C, MM/c ' 106 53 21 4,8 1,2 0,2 0,949 

OJ, npa t ° = 20°C, MM/c 117 59 26 6,0 1,6 
'I 

0,3 0,064 

f 
npHCYTCTBHe B peqHOH BO~e B3BeIlleHHhIX HaHOCOB KOlIHqeCTBeHHO ssrpa I

" )l(a!ITclI ee MYTHOCTblO, T.e. KOHueHTpaIJ,HeH B HeH B3BeIlleHHblX seutecra CM' KO

ropas sapaxaercs B r/M3 HliH Mr/JI. KOJlHqeCTBO assemeaasrx semecra, nepeno


CHMoe aa 1 cexyany xepea nonepesnoe ceseaae pent, Hll3blBaIOT paCXO~OM aa-

I 

,HOCOB RM\c), KOTOpbIii BbipIDKaeTClI B Kr/c, 1;Oma ,KIlK 'cyMMapHoe KOlIHqeCTBO' 

• roaecH, nepeHoeH~oHpeKOR aa roz; R'1'I')' ,06b;qHO.H3MeplleTClI B TOHHax. 
. , r 

B3aHMOCB1I3b Me)l(~y YKll3l:lHHblMH: BelIHQima.MH it paCXO~OM'BO~bl Q (l\13/c) 

MO)l(eT 6hITb Bblpa)l(eHa $opMYlIaMH 
-, " " 

-''t 

----------------------------_. -_._--- -----------,--------- 

1000· RM(c) CM .Q 
CM = Q RM(c) = 1000 ; RM(z) =31536.RM(c)· 

B l!>opMHpoBamm CTOKa HaHOCOB HaH601Iee cyutecraenaoe anaseaae HMe

lOT onepraa pesaoro nOTOKa H l!>H3HKo-reorpal!>HqeCKHe. yCJlOBHlI, onpenenmouiae 

COCTOllHHe pexaoro 6acceHHa. 

ECliH pacxon BO~bI aa onpeneneaaov ysacrxe pexa paaes Q, M 3/c, nepenan 

BbICOT ua 3TOM Y\iaCTKe - H, M H aec e~HHHUbl 06beMa BO~bI r = 1000 Kr/M3, TO 

pafiora, coaepmaeaas peKOH B e~HHHll,y BpeMeHH (MOLUHOCTb, N) Bblpa3HTClI npo-

H3Be~eHHeM 

N =r .Q.H =1000· Q.H , Kr-M/C. 

YqHTbIBlUI, 'ITO 1 KBT = 102 Kr'M/c, 

-nonysaea N = 9,8'Q'H, KBT. 

Ilpaseneaaue naaasre nOKll3blBaIOT, 1{TO aefionsuraa ropnas pexa npa 'ne-' 

penaae BhICOT 3 M Ali 1 KM 061I~aeT ,TaKoH 'lKe MOLUHOCTblO, KaK H npesocxona

utas ee no pacxony B 100 pas paBHHHHlUI pexa C nepenanox BbICOT 0,03 M na 1 KM. 
, I 

Basucou' 3p03UU HaJhIBaeTClI hliOCKOCTb, pacnonoxeuae KOTOpOH iCOOTBeT

crsyer OTMeTKe YPOBHlI sononpaeanmca (MOpll HliH osepa), B KbTOPOH aecer-caoa 

BO~hI pexa, 

H3MeHeHHe OTMeTKH 6aJHca 3P03HI'I BJIeqeT H3MeHeHHlI pll3MbIBalOLUeH, 

3HeprHH nOTOKa: nOHH'lKeHHe OTMeTKH sstasisaer YCI1J1eHHe paavsrsa, a nossnne

HHe,HanpoTHB, YBeJIHqeHHe OTJlO'lKeHmI HaHOCOB. Ilpoueccsr 3p03HH nOlIB H 

rpyHTOB, nepeaoca qaCTI1U BHH3 no TeqeHHIO H I1x OTlIO)l(eHHlI npn YMeHbillemlH' 

CKOpOCTH TeqeHIDI 06be~HHlIIOTClI06rnHM TepMHHoM: npoueccsr oeuyoauuu. 
-'. " ,'~, 1 

, Ilpouecc rrepeueuieaaa HaHOCOB no TelIeHHIO pexa ,RM~t ~OBOlIbHO CJlO)l(
, '; ','~. ' " 

HhIH xapaxrep. Cymecrsyiomee '~elIeHHe Ha,HOCO/! na B3BewelUffile H BJIeKOMble no ' 

nay 'B 3Ha1{HTelIbHoH Mepe YCliOBHO, TaK KaK 0AHI1 H re )l(e qaCT~ll,hI na Pll3J1HlIHbIX 
, -. " !', 

, \ ' . . 

yxacrxax pexa H B pll3JiHqHhIX $ll3ax ee ap.~HOro pe)l(HMaMoryT OK¥aTbClI TO 

~' 

B3BellIe.HHhIMH~ TO BlieKOMbIMH. 

,<; , 

~~,(,,,,,...,.t~"""'· 
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, ~eHIDI Pa3MblB~ H nepe.LIBIDKeHIDI' HaHOCOB '.LIOCTaTOqHO XOpOUlO onacsr

BaJOTCR 3aKOHOM 3J}H, <;Dr-JIaCHO xoroposry Maccll BJIeK~MbIX qaCTHU npOnOpUHO

HaJIbHa UleCTOH CTeneHH CKOpOCnl,TeqeHIDI: 

m== A· V 6 
. 

COnOCTWRR OTIIOUleHHR ,!1JUI .LIByx nO.LIOOHbIX qaCTHU, nonysaea ssrpaxe

,Hne 

,{' m, v,6
-==-' 

/ m2 V
2
6 ' 

, H3KOTOpOro CJIe.LIYeT, 'ITO MaCCbI BJIeKOMblX qaCTHU OTHOCRTCR xax urecrsre. 
. ~. -

CTeneHH CKOpoCTeH TeqeHIDI. ECnH, aanpasaep, CK~POCTb ropnoro nOTOKa B 5--pa3 
, , 

60JIbUle CKOPOCToH :req~HHR-paBHHHHOH pexa, TO MaCCbl BJIeKOMblX xacrau 6Y.LIYT 

COOTHOCHTbcRJKaJ(, 1:56 
HJIH 1:15625. 

\ 
ilpHHHMaR Maccy BJIeKOMOH qaCTHUbI .LIJIR paBHHHHoH pexa /paBHoH 10 Mr, 

1I0JIY'lHM, 'iTO I;OpHbIH nOTOK cnOCOOeH nepexeurarssacmnsr C MaCCOH .LIO 156 r. 

He cnysaaao n03ToMy,qTO HMeHHO .LIJIR cTpeMHTeJIbl:\bIX ropasrx noroxos 

xapaxrepnsr TaK Ha3b1BaeMbIe ceneasie naBOAKH HnH CeJIH, BO BpeMR «oropux no

TOK nepeaemaer K nO;iHO)KHIO ropsr ae ~JIbKO neCOK H ransxy, HO H xpynnsie sa

JlYHbJ. B03HHKaIOlQHe npa 3TOM saropsr npanaior nepeaeurenaro HaHOCOB rryns

- ~ 
CHPYIOll\HH xapaxrep, 'ITO yaenaxasaer HX Pa3pYUlHTeJIbHYID CHJIY.
 

B03HHKHOBeHHio cenea cnocoocrayer:
 

1. HaJIHqHe na sonocoope 60JIbUlOrO KOJIH'leCTBa rsepnoro MaTepHaJIa,66. '

pa30BaBUlerOCR npa pa3pYUleHHH ropnsrx nopon. 

2. DOJIbLIlHe yKJIOHbl nOTOKa. 
, 

3. OrHOCHTeJIb80 MaJIOe roaosoe KOJIH'ieCTBO OCaAKOB npa oJIarOnpHn~blx' 
, 

ycnosasx .LIJISI BbmaAeHHR HHTeHCHBHblX JlHBHeH HJIH HHTeHCHBHoro CHerOTaRHHR. , 
, '\ '. '' 

, ,1i0Jl~aR qaC,Tb T~epAblX MaHOCOB nepeaocnrca.pexaaa B nepaonst nOJIO- .: 
.. ~j , 

BOAbR H naaonxos. Ilpa 3TOM aa OOJlblII"tHCTBe palfHHHHblX pex B nepHOAbl nono-
~ .. 

BO,lI;bR MaKcHMyM pacxonos H;lHOCOB nacrynaer (F1eCKOJlbKO paasuie MaK~HMYMa 
,t OJ 

pacxona BOAb\. HaHMeHbWI1H eTO" ssaeurenasrx BelQeCTB HaOJIIOAaeTcS! B 3HMHHH 

36 

r 
~I 

nepHOA. Hanpn:Mep, Bonra y Opeafiypra nepenocnr B BeCeHI-Iee nonosonse 79 % 

roAOBoro CTOKaB3BeUleHHbIX seurecrs, JIeTOM H oceano 19.5 %, a 3HMOH - TOJlbKO 

1,5 %. 
\ 

Co,nep)KaHHe B3BeUleHHblX seuiecra B peKax HaUleH crpansr HMeeT OT'leT-

JIHBO Bblpa)l(eHHYI03(\)HaJIbHOCTb. 30Ha.c lIaHMeHbilleH MyrHOCTblO .(MeHee 50 
~ '-,' 

Mr/JI) CooTBeTcTByeT reorpaepHqeCKHM 30HaM TYH.LIpbl H neca, 'a pexa crenasrx 

paROHOB HMelOT 66JIbUlylO MyTHOCTb. HaHOOJl~LIleH' MyTOOCTblO OTJlHqalOTCli f"il

KH, fiepyntae aasano' B ropax. 

, CyMMapHblH cpezaeronosoa .CTOK B3BelIIeHHblxBemeCTBjl,JIR BCtt,H TeppH-

TOpHH OblBllJerO, CCCP COCTaBHJI 472 MJlH.T, a .LlJlji POCCHH OH 3HaqHTenbHo' 

MeHbllJe - opHeHTHpOBOqHO 300 MJIH.T. 

PyCJlOBOH npouecc, npeACTaBJIlIlOw,HH C060H H3MeHeHHe so BpeMeHH WPM 

pycJla H PYCJlOBblX 00Pa30BaHHH non B03AeHCTBHeM nOTOKa, TeCHO CB1I3aH pense-' 

<pOM, CTpoeHHeM noqBQ-rpy'HTOB, HaJIH'iHeM H xapaxrepov paCTHTeJIbHOC!H aa 

, TeppHTOpHH sonocoopa. I13MeHemle .pOPMbl pe-moro pycJla rrpOTeKaeT Te'M MeA

neaaee, qeM 60nee YCTOHqHBbl rpyana pesnoro JlQ)Ka. 

Hanpsrsrep, pexn EHHceH H AMy,napbR HMelOT npasiepnq O,llHHaKoBble. <;KO~ 

pocra TeqeHHR, HO noxe Eaacea COCTOHT H3 KPynHoH'rarrbKH, a AMYAapbH H3 

MeJlKOrO no,nBH)I(HOrO necxa. il03TOMy B AMYAapbe, B OTJlHqHe OT EHHceR, fina

ronaps HCKJIlOqHTeJIbHOH nOABH)KHOCTH HaHOCOB, JI1060i\ naBOAOK Bbl3blBaeT Obl

crpoe nepe<popMHpOB~HHepycna. 

Ilpoueccu pa3MblBa H OTJIO)KeHHlI. HaHOCOB npoacxonsr na scex npoTR)Ke-. 
/' \ 

HHH pexa, HO HHTeHCHBHOCTb 3THX npoueccos Heo,nHHaKOBa. TaM, rne CK-opOCTh 
, --- .-: 

TeqeH,HR 3HaqHTeJlbHa, npe06JIaAaIOT npoueccsr Pa3MbIBa, a npa MaJIOH CKOpOCTH ' 

Teqe~HR, aanpaaep, B YCTheBoM ysacrxe peKH, npeofinanaror OTJIO)KeHHR, B pe

H3MeHeHHesynstare sero npoacxonar nocreneasoe noasunenae, ,,nIIa' pycJIa. 
I ' 

CKOPOCTH reseaaa cnccoecrsver nepeaememoo peq~blX HaHOCOB, I 
\ 

1" 
" 

...: 
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3.9. BlaHMocBHlb palJlH'IHblX COCT8BJlHIOIQHX rHJlpOJlOrH'IeCKOrO 
. , 

4. 03EPA H BO,lJ,OXPAHHJlHll\A 
pe)KHM8 pex 

4.1. Ilpoaexosereaae H THnbl osep
\ 

Bee COCTaBJUUO~He rH~JIQnf'leCKOrO peX<HMa - BO~HbIH peX<HM, peX<HM 
~ , '~ t., ~' 

yposaen, TepMH'leCKHH pe>KHM!-JI8~OBbIH pe)I(HM, pe>KHM pesnsrx HaHOCOB, rH~-

poXHMH'leCKHH peX<HM - OKa3b1BaJOT npyr na npyra n~!IMOe HJIH KOCBeHHoe B03

~eHCTBHe, 'nPmtePbI KOTOPOro paccMaTPRBaJIHCb BbIIDe.'KaiK~bIH H3 nepexacnea
. . ~ . 

HblX peX<HMOB, <popMHpyeTcM non BJ]HMHHeM MHoroqHCJIeHHblX npaponnsrx (a 

TaKX<e aarponoreamax) <paKTOpoB, 'ITO, B KOHe'lHOMC'IeTe, 06ycJIoBJ]HBaeT npH-,' . 

cyuiee KaJK~OH pexe caoeofipaaae ~pOJIOrH'IeCKoro peX<HMa, yCJIOBHH 06HTaHHM 

rH.l1.p06HOHTOB, q>opMHpyIOmHXCM B 3THX YCJIOB~MX BO~HbIX 6HoueH030B. no 3a

KOHaM sxonoraa, cpena 06HTaHHR (6HOTOn) H co06rneCTBO >KHBbIX opraHH3MOB 

(6HoueH03) OKa3bIi3aIoT npyr na npyra cymecrsenaoe B<h~eHcTBHe. Hanpassep, 

H3MeHeHHe sonnoro peX<H~a p. Anrapsr B pe3Y!IbTan! C03~aHH~ Bparcxoro BO~O-

" xpanamnua npHBeJIO K COKparneHHIO qHCneHHOCTH nonynxnaa xapayca H CH6Hp

'cKO~ neaxa H K B03paCTaHHro 'IHCneHH?CTH rnyKH H OKyHM. 

B CBOIO oxepeas, H3MeHeHHeBO~HbIX 6HoueH030B Mo~eT' OKa3bIBaTb ~ma~ 

QHTenbHoe BJIHRHHe aa COCTOMHHe BO~HbIX 06beKTOB H, npexneacero, ~a HX cno

C06~OCTb K'TaK Ha3blBaeMoMY CaMOOqHmeHHro, r.e. 6HOJIOrH'IeCKOH" OqHCTKe BO
o • , I /. 

. Abl or npHMeceH, B KJ10poH aKTHBHylO'POJIb HipaJOT MHorne m)nY~MJ.lHH 6HOQe

H03a. TaK, no co06meHHMM B nesara, sa nOCJIe~HHe 50 JIeT. caMooqHiuaK)ll~aSl
 

crrocotinocrs p. Bonra coxparanacs BTPoe. YcTPaHeHHe apezmoro anrponorenao


ro B03AeHcTBHM aa rH~pOnOrH'IeCKHH peX<HM pex MBJ]MeTCSI O~HHM H3 cnocofioa
 

HXO3~Op0BJ]eHHM. 

I 
\ 

" 
" 

1 
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03epaMU naasrsaror 3anOJIHeHHbIe'BO~OH KOTJIOBHHbJ HJIH BnMHHbI 3eMHOH 
I . '" . 

noaepXHOCTH, He HMeromae npMMoro coe~HHeHHM C MopeM. YI<;KYCCTOeHHO C03

'~HbIe osepa Ha3bIBaJOTCM 6000xpaHWlU/1JaMU, a npa HetJoJIbIDRX'pasvepax 

npyOaMU• Haorna npynaxa Ha3bIBaJOT He60nbIUHe MeJIKOBO~HbIe osepa C 06HJIb
, ( . . ' 

HOH BQ~HOH pacTHTeJIbHOCTblO. 
. .', ' \: . 

B POCCHH 60JIee .200 TbICM'I osep. Kpyrmekume H3 ltJ(x: Kacrtakcxoe, Ea~-

KaJI, na,n;O>KCKOe, Oaesccxoe; TaHMbJp. Pasaepa osep sapsapyrora OqeHb lIIHPO, 

KHX npenenax. BCTpeqaJOIUHecM B npnpone oaepa ~'IeHL paaaoofipaansi, HO cpena • 

HHX MOryT 6bITb suneneasr onpeneneaaue ransr, 06be,z:iHHMlOmHeCM 06rnHMH 

npH3HaKaMH. 

no npoacxoxnemno H XapaKH~PY BnMHH HnH KOTJIOBHH, nocJIY1KHBWHX 

. OCHOBOH MM 06pa30BaHHM osepa, BC~ osepa MOX<HO pa3~eJIHTb na TPH fionsnrae 

rpynmr; nnomuuuue, 'KOmJI06UHHble H cueiaanuue. 

Ilnoraansre osepa, B CBOIO osepens, no~pa:meJIMIOTCM Iia pe-msre, ilO)iHH-

HhIe H npH6peX<HhIe. 

Penuue osepa B03HHKalOT B CB~3H C 06pa30aamleM crapau (crapope-rati) 
- _. " - "....~ 

npa H3MeHeHHH pycna pexa. ~HOro osep raxoro raria BCTpeqalOTCM B nOHMax 

Bonra, OKH, ,lloHa. Pesasre osepa MOryT' B03HHKaTb, KaK speaeansre 06paJoBaHHM 
" , 

H He'nocpeAcTBeHHo B pycne peKH B cyxoe BPeMR, rona, npu 3TOM nepecuxaiouiaa' 
, . . 

/ 

pexa npespamaercs B uenoxxy pacrronoscenusrx B pe'lHQH ~OJIH.He osep. 

, ' J(OJlUHHble osepa 06pa3yIOTCM, B pe3YJIbTaTe nperpaxneaaa TeqeHHSI pexa, 

aasanaxa; npoHcxoMmHMH B ropax, sanpynaxa, C03~aBaeMbJMH606paMH, H nJIO
---~.. 

T~~~lH, -C03~aBaeMhlMH JIro~bMH. B' 3TOM nepenne 'IeJIOBeqeCKaJI ~eMTeJIbHOCTb 

nOCJIe,1UIRlI n~ cxery, '~o He no' BaX<HOCTH, TaK KaK JIro~bMH C03~aHO orpOM~oe lo

, ~ 

"" 
'HI 

, . 

,~"r·.',r~~~'·'l8~·rr:-·'.,"'''''''"''' -.., 
",~"·::,r.''":-;''; 
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06pll3OBaHHe mepuoxapcmoeux osep CBlI3aHO C npoueccaM~ TlUIHHH~ nna-

CTOB nsna, TIpHBO,lI,HmUMH He TOJIbKO K 06p1l30BaHHIO 03epHbIX K\)'ylnOBHH, HO H K 
i 

HX 3anOJIHeHHIO BO,ll,OH. TaKHe osepa IIIHpOKO pacnpocrpaaenu B 51KyTHH.' 

/{e¢JlJlIlUOHHble osepa 06p1l30BanHCb B pe3YJIbTaTe Bbl,ll,yaaH~lI BeTpaMH 

noxa H rpyHTOB. 

, TeKmOHU'leCKUe oaepa, ofipasyioutaeca B pe3YJIbTaTe nO,ll,BH:lKeK 3eMH~~ KO

pa, qaCTO HMeIOT 3HaqHTeJIbHYIO fJIy6HHY. K 3TOMy rnny OTHOCHTCli osepo liaH

KaJI. 

JIHqeCTBO ,lI,OJIHHHbIX osep - OT He60JIbllIHX npY,lI,OB ,lI,O TaKHX xpynasrx BOnOXpa

HHJIHIU, KaK PbI6HHCKOe aa BOJIre HJIH Bparcxoe na Anrape. • 

K npu6pe;)IC~t>l.M osepaa OTijOCHTCH JI~Hbl H JIHMaHbI. 

KOT~OBHHHbIe osepa, B 3aBHCHMOCTH OT npH'fHH H yCJIOBHH.06pa3oBaHHH 
r r 

KOTJIOBHH, nO,ll,pa3,L\eJIJIIOTCH aa MOpeHHbIe, xapossre; xapcrossre, TepMOKapCTO-

Bble, ,lI,ecPmUJ;HOHHble H TeKTO~HqeCKHe. 

06pll3oBaHHe MOpe!,HblX ,H «apoeux osep HBHnOCb pe3YJIbTilTOM orcrynne

HHJI H TlllIHHJI MOmHOro JIe,L\OBoro uurra, CcPOpMHpOBaBIllerOCH B JIe,ll,HHKOBbI~ ne

pHOA. TIepeHOCHMbIe JIe,ll,HHKOM rJIHHa, neCOK, w,e6eHb, 06JIOMKH rOpHbIX n~PO,ll" 

OTJIarlUlCb, 06pa30BbIBanH 60JIbllIHe CKOTIJIeHHJI (MOpeHbl) C 3aMKHYTbIMH nOHH

~eH'HHMH pemedia, npa 3aROJIHeHHH KOTOpbIX BO,ll,OH B03H~KanH MOpe~Hble oaepa, 

TIpoHCXO)l(,lI,eHHe xapossrx osep CB1I3aHO C 3aITOJIHeHHeM BO,ll,OH BTIa,lI,HH, ssrpaeo-
I 

TaHHbIX B rpyrrre ,lI,BH)I(YIUHMHCH JIe,UHHKaMH. 

~ Kapcmoeue.caese 06p1l30BaJIHCb B pesynsrare paCTBopeHHH nopo'u,CJIO

)l(eHHbix H3 CaC03, nOBepXHOCTllbIMH' H TIO,ll,3eMHbIMH BO,UaMH, CO,ll,epx<alll,HMH 

CO2• 

K rpynne CMeIIIaHHbIX osep OTHOCHTCH oaepa, 06pa30BaHHe KOTOpbIX 06y-' 
~ I 

CJIOBJIeHO COBOKynHbIM B03,l1,eHCT~HeM na 3eMHyIO nOBepXHOCTb Pa3JIHqHbIX npo
. 

UecCOB. Hanpmrep, tta cPOpMHpoBaHHe KOTJIOBHH JIa,lI,~:»KCKOrO H OHe)l(CKOrO osep, 

nepaoaasansaoe B03HHKHOBeHHe KOTOPbIX 6bIJIO o6yCJIOBJIeHO TeKTOH~qeCKHMH 

npoueccaxa, oxasano 6oJIbIIIOe BJIHJlHHe B03,l1,eHCTBHe JIe,ll,HHKoB. 

I 
I ~ 

1

4.2. MopclJOJJOrHH osep 

He3aBHCHMO OT npoHCXO)K,ll,eHHH, nepaona-ransnas $opMa 03epHbIX KOTJIO- . 
BHH moooro THTIa co BpeMeHeM 3aKOHOMepHO H3MemleTC~, npH06peTlUI 06llJ,He 

qepTbI, OTJIJNWollJ,He pensep osepaux KOTJIOBHH OT penserpa "pna,ll,HH aa 3eMHOH 

noBepXHOCTH, He 3anOJIHeHHbIX BO;lJ;OH. " 

Pl13,l1,eJI oseposeneaaa, H3yqalOIUHH 3~i<OHOMepHOCTH cPOpMHpOBaHHH pens

ecPa 03epH.bIX KOTJIOBHH, Hll3bIBaeTCH uopdionoeueii osep. <I>OpMHpoBaHHe 10H fie

perosok 06JIacTH 03epHoH KOTJIOBHHbI. cXeMaTHQeCKH noxasaao ua pHC.7. 

,~ .OOaR ()f']JIB/Ib ~ OrKoc 
,( r=~ I~I Ei> 1

I I Q),' ~I 

I 0 I .-'
I Q) IQ)I' :::t: -,.Q ,~ 

o ~~ '8 1 ~; 
I ~ I~I ~I ~~ (W) 

~, -I tijl 'g I 0 ~ 

.---r- '-\ ~ ~ 
~. ~ 1I 1 I 

I ~ s : I 

I ~:i 11' 
I § ~ 'I I 

(Y)I I I _ ,I I 

~ 
PHC. 7. <I>opMHpOBaHHe 30H 6eperoB'pH 06JIaCTH o3epHoH KOTJIOBHHbI 

KpOMe B03,l1,eHCTBHH BOJIH, na 4JOpMy osepnoro JIO)l(a OKa3bIBaeT cyuiecr-

BeHHOe BJIHHHHe npouecc nocrynaeaas HaHOCOB, npHHocHMblX BTIa,lI,alOlUHMH B 
~ J 

' 
oaepo pe!<aMH.. 

.. KpOMe 'MHl-lepanbHblx OTJIO)l(eHHH, B nOCTeneHHOM 3anOJIHeHHH 01ePHOH 
; 

KOTJIOBHHbI ysacrsyer HJI, OQPll3YIOllJ,HHCH B caMOM oaepe B pe3YJIbTaTe orsrapa

HHJI TIJIaHKTOHa H npH6pe)l(HOH paCTHTeJIbHOcTH. OTJIO)l(eHHe HJIa, B .csoro oqe 
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pezis, C03.uaeT 6JIarOnpHSITHble ycnosaa ,l\JISi P3.3BHTH¥ npH6pe)[(HOH paCTHTeJIbHO

CTH, KOTOpWl B osepax C nOJIOrHMH 6eperaMH illHpoKHM KOJIbUOM OKaHMJISIeT sep

xano BO.ubI (PHC. 8). OpH 3TOM, nepensnrascs OT fiepera.x uesrpy osepa, MO)[(HO 

BbI.ueJIHTb pan nOSiCOB HJIH 30H C XapaKTepHOH ,lIJISi .uaHJlOH rJIy6HHbl paCTHTeJIb
- . \ . . 

, HOCTblO: 30R)' OCOK, npoaspacraroumx na MeJIK~BO.ubSiX C rny6HHoH .uo I M, 30~i 

lpOCTHHKOBH KaMblWeH (rny6HHa.uO 2 -3 M), 30Hy 6eJlbIX KYBillHHOK H )[(enTbI'x 

Ky6blUleK (rnytiana 4 - 5 M), 30Hy paecros (rnyfiana 5- 6 M). 

• J 'I'!" ~ : : I , . : ~ f~: I, i' }! : it 'gIg I .. I I g.::> I I 

.. I I I r" I ~ . I g ~ ~ 
I 'I I· I I" I 

'1 I I I I., 
I I I 
I rJl. I II

r" 

PHC. 8.Pa3BHTHe npH6pc)[(HOH paCTHTenbHOCTH B osepax 

/ " 

Ha euie 60JlbUlHX rnyfianax QBeTKOBble paCTeHHSI CMeHSIIOTcii cnopossrsra: 

3eJIeHbIMH H CHHe-3eJIeHbIMH BO.l\0POCJISlMH. Ilocnenaae MOryT pa3BHBaTbCSI .ll8)[(e • 

aa 3HalJHTeJIbHbiX rny6HHax, KY.lla npOHHKaeT MaJIO CBeTa. 

KOJlbQO paCTHTeJIbHOCTH nocrenesao C)I(HMaeTCH, YMeHbwaeTcSI nJIOm8.LIb 

BO.l\SlHOro sepxana; H MeJIKOBO.l\HOe oaepo co BpeMeHeM npespauraerca B 601,IOTO. 

Ha MeJIelOmHX osepax Ha6JIIO.llaIOTCH cnnaeuuu - nnaaaroutae OClpOBKH pacra
h r 

TeJI~VOCTH, npHMbIKaIOmHe K 6epery HnH OTOpBaHHbIe OT Hero. Paspocineeca HX . 

06pa30BaHHe HOCHT Ha3&aHHe'3bl6yH. OpH TOJIIlI,HHe 0,5 - I M 3bl6yH Bbl.llep)[(HBa~ 

er sec He CJlHUlKOM TSI)[(CJIOrO lfeJIOBeKa. 

42 

.~~~-.~-_ .. 
'~-r', , ~ 

v . 
; 

- -~---_., 

K Ba:lKHbIM XapaKTepHCTHKaM oaepa OTHOCSlTCM ero reorpadmsecxoe nono
, 

If(eHHe (xoopnanaru uraporu H ztonrorsr H BblCOTa H8.LI yposxea MOpSl). OHH no

3BOJIJlIOT, YlfHTbIBaJI ocofeanocra MecTHoro KJIHMaTa,COCTaBHTb 06Il1,e~ npezi- .
 

CTllBJIeHHe 06 'OCHOBHbIX seprax ranponoraxecxoro pe)[(HMa osepa, K MOP<P0JIO
, . 

, n~~ecKHM xapaxrepacrasaa, .ualOIlI,HM npencraaneaae 0 tPopMe H paavepax 03e

pa, OTHOCSlTCSI nJIOIII8.LIb osepa, ero ,lIJIHHa, WHpHHa H rnyfiana. " 

I1JIom8.LIb osepa onpenensercs ,IlBOSlKO: 'JIH60 BMecTe C nJIom8.LIblO OC~OBOB 
,
 

nH60 KaK nnouians ronsxo BO.uHOH nosepXHOCTH. OepBbIH BapHaHT lfarn,e'HCnOJIb

3yeTCSI npn ranporpadnrsecsax OllHcaHKSlX osep, a BTOPOH -, rrpa pacxerax BO.lUIO

ro fiananca. . . , 
):VIHHa osepa - xparsaauree paccroanae Me)[(.uy .uByMSI HaH60Jlee ynanea-


HbIMH npyr or .npyra TOlfKaMH, H3MepSieMoe no BO.uHOH llOBepXHOCTH osepa. Co
. '. 

e.uHHJllOmaJI 3TH TOlfKH JlHHHSI 6y.ueT npSlMOH JlHillb IIpH cpaaaarensao npOCTbIX 

O'iepTaHHJlX osepa, a ,lIJISi H3BHI!HCTbIX osep OHa fiyzter CKJla.ul>IBaTb~SI H3 ornens

HbIX Olpe3KOB npHMbIX H KpHBbIX JlHHHH. o· 
Tlpa onpeneneaasx urapanu <?3epa pasnasaior HaH60JlbwylO UIHpHHy BMom 

onpenensevyro KaK nonepesaax CaMOH WHpOKOH ~aCTH osepa .H Cpe.uHIOIO ill~PH

MY Bcp, paCClfHTbIBaeMYIO KaK OTHOilleHHe nnouiaaa osepa F K e[o .uJIHHe L.: 
F~ 

Bcp ==-. 
L 

Creneas palBHTHSI 6e~roBoH JlHHHH pueHJ.l,BaeTCJl. 6c3pfl3MepHblM- K03tP

tPHQHeHTOM H3BHJlHCTOCTH K HJ. , BbllfHcnSleMbIM KaK OTHOilleHHe .unHHbl fieperoaoii 

JlHHHH ~ 'KWIHHe Ol(py)[(HOCTH, HMeIOmeH nnouians, paBH)'IO nnouiana osepa: 

S S 
K U36 == rr:»: == 0,282 rz.: 

. >f;JJ[·F ...;F 
• I 

K03tPtPHQHeHT H3BHJlHCTOCTH He MO)l(eT.,6b1Tb MeHbme enanausr; lfeM OH- .. 
60Jlb~e, TeM'60JIee H3BHJlHCT 6eper osepa. 

r 
Cpe.l\HJlSI rJly6HHa, osepa bcp pasaa OTHOilleHHIO 06'beMa BO.l\bl B osepe WK. 

nnolU,a,lIH ero BO,lIHHOro 3CpKaJIa: 
, 
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W 
=hep 

F 

~ oueaxa BO~HhIX 3anaCOB oaepa IIlHpOKO HCrrOlIb3YIOTC~~aHHble rro H3

MeHeHHIO nlIOIIl~H osepa C my6HHoH (Ta61I. 5). \' 

Ta6JJH~r 5 
H/IOU(adu OHbtcCI\OZO osepa Ha PtlJllU1lHOU my6uHe 

rJIy6HHa,M I1rIOIII~b, KM2 
rny6HHa,M I1rIoIII~b, KM 2 

o(nosepxaocrs) 9890 70 384 
10 . 7640 80 153 
20 6024 90 76 
30 4573 1 100 27,8 
40 3266 110 4,7 
50 1992 120 0 
60 847 

(' 

4.3. BOAHblH 68J18HC osep 

\' i 
BO~HbIH 6anaHc osepa onpenenaercs npou:eccaMH rrparoxa H pacxona BO

~bI. ,lVI1i JII060ro 'npoMe)KyTKa BpeMeHH ~t ypasnenae BO}J.Horo fiananca MO)KeT 

6bITh npe}J.CTaBJIeHO B B~e anre6paH'leCKOH CYMMbI 

hnp + h;'" + hoe + hue + hem + h;m + h = 0 ,
 

rne hnp H h*np'-' nosepxnocrasra H nO~3eMHhIH npHTOKH B oaepo; .
 

hoc - ocanxa, BblII~8JOIIIHeaa noaepxHocTb o3ep~;
 
, " hHC - acnapenae C noaepXHOCTH oaepa; 

I 

her H h*CT - noaepxHOCTHbIH H nO}J.3eMHbIH CTOKH H3 osepa; " . .. 
h - H3MeHeHHe YPOBIDI osepa sa nepnon ~t. 

B }J.aHHOM ypaBHeHHH ace COCTaBJIlIlOIIIHe BO~HOro 6anaHca Bt.Ipa)KeHpI B . 

BH~e TOJIIIlHHbI enos BO,lI,bI.Ha nOBepXHOCTH osepa (MM, CM). B03MO)KHa H raxaa 

'14 

: 

,pOpMa 3anHCH ypaBHeHIDI, npa KOTOpOH COCTaBmllOIUHe BO}J.Horo fiananca-esrpa

)l(aIOTCli Henocpe}J.CTBeHHO B 06beMax BO}J.bI (M\ KM J
) . 

Cocrasnmomae 6anllHca hnp, h*np H hoc sceraa rrOlIO)KHTelI~Hhl, her H r CT
 

scer~a orpauarerrsnsr, hHC HMeeT nOlIO)KHTelIbHoe 3Haq~HHe npa Ko~eHcaI\HH H
 

OTPHuaTeJIbHOe .npa acnapemm. Cnaraeuoe h nOlIO)KHTeJIbHO ~PH YMeHbIlle~HH
 

sartaca BO~bI B osepe H OTpHuaTeJIbHO npn ero YBeJIHqeHHH. 113 H3JIO)Ke'J:!.HOr-o
 

cnenyer, 'ITO pe)KHM YPO~HeH osepa onpenenserca COOTHOlIleHHeM Me)K}J.y npH~ 

XO~HOH ,H paCXO}J.HOH qaCTlIMH BO~HOro 6arraHca H Mop.pOJIOrHqeCKHMH xapaxre

pHCTHKaMH osepa. AM':'JIHry~a ~OJIe6aHHH ypOBIDI BO~b1 B osepax H3MeHlIeTCli B 
, 

rrpenerrax OT }J.ecSlTKOB caHTHMeTpOB ~O HeCKOJIbKHXMeTpOB. 06bIqHO OHa TeM '
 

60JIblIle, qeM 601Ibille COOTHOIlleHHe nlIOIII~eH repparopua sonocfiopa H BO}J.HOro
 , . 

sepxana oaepa. 

no YCJIOBIDIM .pOpMHpOBaHHlI BO~HOro fiananca osepa nO}J.paJ}J.eJIliIOTCli na 

.cmouuue H 6eCCrTlO'IHble. B 6eCCT~qHbIX osepax nocrynaroutaa B osepa BO~a rrOJI

<, 

\HOCTblO pacxonyercs aa ucnapenae; HanHqHe TaKHX osep xapaxrepno }J.lI1i penro-

HOB C 3aCYIIlJIHBbIM KlIHMaTOM.. 

B zipyrax .pH3HKo-reorpa.pHqeCKHX YClIOBHlIX COOTHOIlleHHe3JIeMeHTOB
 

BO}J.Horo 6anaHca MO)KeT 6blTb COBepIlleHHO HHhIM. Hanpasrep, B osepe EaHKll.lf
 

TOllbKO 17% nocrynaioutea B Hero BO}J.bI pacxonyercs aa acnapeaae, a 83 % CTe

xaer H3 osepa sepea Aarapy.
 
/ 

J13)"1eHHe BO}J.HOro fianaaca osep He06xo~HMo }J.JIli npornosa B03MO)KHblX 

H~MeHeHHH B()~HOro 6i1JIaHCa, CBlI3aHHbIX C X03l1HCTBeHHOH aesrensnocrmo. He-. 
. \ .
 

~OcTaTOqHOe BHHMllHHe K )TOH np06JIeMe H nonycxaewsie npocxerra npHBO~lIT K
 

TaKHM .TlI)KeJIbIM nOClIe}J.CTBHlIM, KaI5,. uanpavep, nepecsrxanae aanasa Kapa

Boras-Fon npa OT~elleHHH ero nJIOTHHOH OT Kacnailcsoro MOpli.
 
, 

tIPH COCTaBJIeHHH BO}J.HOro 6anaHca HCKYCCTBeHHbIX 03ep-BO~OXpaHHJIHIII
 

cJle~eT ~OrrOllHHTeJIbHO yqH~bIa.aTh 3a60p BO}J.hI·H3 HHX na opoureane H npyrae 

, ...,
BO,lI,OX0311HCTBeHHhIe H)')l(}J.hI. 

., 

'tiE 

;' 

ij'M.eIj_+.~'!""'·~·~"" 

..
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4.4. TenJloBoH OaJlaHC H TepMH"lecKHH pe'KHM oaep 

TeJIJIOBOH 6aJIaHC osepa, TaK )l(e, KaK H BOAHblH 6aJIaHC, BKJIlOqaeT nOJIOlKH

TeJIhHMe 1'1 oTpH~aTeJIhHhle COCTaBJIRlOlII,He. YcPe~fleHHhle .,naHHMe 0 TeIlJIOBOM 

oanaHce KacrrhHcKoro MOpJl sa MHOrOJIeTHHH nepnon npHBe,neHhl B Ta6J1. 6. 
. ~ 

TaOJlH..a 6 
TeNl080ii (jO/laHC KllcnuiicROZO MOpR 

KOJIHqeCTBO IlplfXQlJa If pacxona TenJla3JleMeHThi 6aJIaHca 
.. 

~KaJI/(cM2'ro~) % 
IlpHxo~ 

.~ 

IlorJlomeHHalI BO,nOH 

cOJlHeqHlilI Pll,lUf~HR 

95,3 100 

Pacxoll 

3q)(peImfBHC)e H3JI)"leHHe - 27,3 
, z8,~ 

I 

'Typ6YJleHTHhIH 06MeH C 

aTM'oC$epoH .' 
-

6,2 6,5 
Tenno, aarpaseaaoe na . \ . 
HcnapeHHe 

. 
61,8 

" 

64,9 

~Orcyrcrane B 3TOHTa6JIHQe CBe~eHHH 0 KOJlHqeCTBe renna, npKHOCHMOro 

IIpJ.lTOKaMII HrrocryrraIOmero C aTMoc<pePHhIMH Oca,nKaMH, C~3aHO, C.Te;"~ 'ITO" " 

nons 3THX'COCTaBJIJlIOW.HX OKaJaJIaCh no paCqeTaM Ta!'OH He3Ha'iHTe!!bHOH (He.60
-,' 

• . . r r" 
nee 1 %), 'ITO IIMH MOlKHO 6hlJI0 npeHe6pe'lb. 

:EJlaro~apR BLICoKOH'TenJIOeMKOcTH BO,nhl npoueccsi IlpOrpeBa H OCTbIBllHHJl: . J 

BO~HOH MaCChI osep rrporesaior cpaBHIITeJlbHO Me,nneHHO. Be~HOH H JIeTOM osepa 

HaKaIIJlH'BaIOtTeIlJIO,a ocensro H 3HMOH OT~aIOT ero. 

,/ 

-tG 

lhMeHeHHe resmeparypu 03eilHoH BO~hl Ha4HHaeTClI C ee nOBepXHOCTHhrx 

CJloeB H nOCTerreHHO pacapocrpansercs rro BceM TOJIIII;e BO,nhl non BJIHlIHHeM KOH

seJ(11fBHOro nepeaerunaaaaa, TeqeHHH H BOJIHeHHlI. 

KOHBeKTHJmoe nepeaenmsaaae npOHCXO~HT BCJIe,nCTBHe Pa3JIlf4HlI 3aBH

CJlU(HX OTrexneparypsr nJIOTHOCTeH BO,nhI. 

SHMOH B' rrryfioxax sonoevax Ha6JIIo,nl1eT~1I T\iK HaJIsIBaeMalI oopamnas. 

~nepamYP1l(lR cmpamudnocauux (CjIOHCTOCTh)BO~hl, xapaKTepl-I3YIOlII,alICR no
, ' -', , 

BbllIIeHHe~ TeMIlepaTYPhl c'rJIy6HHoH OT 0 "C Y JIOBepXHOCTH no +4 °C B rnytio-

KHX CJIOllX, rne nona HMeeT MaKOHMaJIhHYIO rIJIOTHOCTh (1,00 rIcMJ
) . 

B nasane secasr nporpeaaiourascs no +4 °C sona orrycxaercs BHH3 H aa-. 

CJIaHBaeTClI aa my6J:1HHYIO BO~, HMelOlII,)'IO ry )l(e resmeperypy. B pe3YJIhTaTe 

:noH lJaCTHqHOH ~HPKYJIJI~HH BO~hI npoacxonar BhlpaBHHBaHHe ee TeMnepa'l)'phI 

- 6eCeHHJIJl 20MomepMWl. 

JIeTOM no Mepe ,naJIbHeHlIIero nporpeaa BO~b1 yCTaHaBJIHBaeTCR npRMalI 

TeMnepaTYPHlilI CTpaTH<pHKaUHR, xapaKTepH~YIOw.alICR nOHHx<eHHeM revnepary
\ . 
phI C fny6HHoH. Ocensro OXJIax<.nWOw.HeCli CJIOH BO,nbl orrYCKaJOTClI aa LlNO, Bbl, . 
TecHAA aa rrOBepXHOCTh 60JIee 'rennyio BO~Y. CHOBa rrpOHcx~~HT BepTHKaJI~Hoe 

rrepesreutemse CJIOeB BO,nhl, B pe3YJIbTaTe KOTOpOro y~TaHaBJIHBaeTClI OCeHHJIJl <:0

uomepuus. 

B nponecce UHPKYJIR~HH BO,nbJ ocymecransercs nepenoc pacraopennoro 

KHCJlopo,na B HaIIpaBJJeHHH csepxy BHH3, a rrP9,l{yKTOB pacrraaa ,nOHHbIX OTJIOlKe

HHH,. conepxauiax yrJI~KHCJlhIH ras H 6J.toreHHbJe 3JIeMeHThI, B 06paTHoM nanpaa

JleHHH. CKOPOCTh nonofiaoro nepeaoca 3HalfHTeJlbHO npeesnuaercxcpocrs pac

npoCTp~HeHHll pacTBOpeHHhIX B sone raJOB nyresr ~H<p<pY3HH. TaKHM 06paJOM, 
, , .)-

BePTHKaJIhHOe nepesreuteaae CJIOeB BOALI coanaer 60JIee finaronpasrusre yCJIOBHlI . 

AlUI P~BHTHlI B BO,noeM8X pacTHTeJIhHOH H lKHBOTHOH lKH3HH. 

Cnenyer.3aMeTHTh, 'ITO rrJlOTHOCTh BO,nbI COJIeHhIX osep nocrenenso nOBhI

maeTCR C YMeHhllleHHeM revneparypu, He 06paJyll xapaxrepaoii ,nJIlI npecnsrx 

Ro,n llJIOTHOCTHOH aHOMaJIHH, JIpollBJIlIlOw.eHClI B HaJIHqlHIMaKCHMYMa nJIOTHOCT}(' 
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rrpu resmeparype +4 T. n03TOMY B COJleHhlX osepax Ha6mo,ll,a1OTCR HeCKOJlbKO 

HHhle sasoaoxepnocra BepTHKaJlbHOrO nepeaeuieaas BO,ll,HbIX Macc. 

Kpynssre osepa OKa3LIBaIOT cyutecraeauoe BJlHJJHHe ;;a KJIHMaT npaneraro
.. ... -' , 

mHx'K HIiM PaHOHOB,'3aMe'rHo C~JJrqlUl,ero ceaoansre KOJle6aHHR. TaK, HanpHMep, 

B paaoae osepa naHKaJl,TeMnepa1)'paB03,ll,yXa B ,ll,eKa6pe aa 8 - 12 ·C Bbiw~, a B \ , ' . . I 

mOJle Ha 6 - 8 ·C HIDtce. 1feM B rtyaxrax.-ynanemuax OT oaepa na ~eCKOJlbKO ne-

CJJTKOB KHJlOMeTpOB. TlUIHHl; H p~pYllJeHlte neztosoro nOKpOBa na KpynH&IX 03e

pax, 06Jla,ll,aIOIUltX 3Ha'lHTenLHOH TennOBOH' HHepnHeH, npoacxonar MeAITeHHee, 
. " 

qeM .sa pexax, Hanpassep, npoxonsmaa no p. Heae nen .H3 Ra.uO)KCKOrO osepa 

coaaaer 60Jlee n03,ll,HHif no BpeMeHH «Ra.uO)KCKHH nenoxon». 

B . osepax, no cpaBHeHHIO C peKaMH, 60!Iee HHTeHCHBHO pa3BHBaIOTc~ 

nJlaHKTOH H BO,ll,HlUI paCTHTeJlbHOCTb, 1l03TOMY 1l0BLIWeHHoe nocrynnenae B osepo 

6HoreHHbix 3JleMeHTOB aurponoreauoro J1POHcXO)K,ll,eH~,B oc06eHHOCTH tPOc$o

1 pa, coaaaer yrposy ycxopeanoro asrpoeapoeaaaa • I ' , 

4.5. Bo~OXpaHHJlHUJ.a .' 
, 

. C03,ll,aHHe BO,ll,Ol{paHHJIHllI, npaoopeno MacCOBblH xapaKTep B xx aexe, Ecna 

aa py6e)Ke XIX H XX BeKOB 06mHH oGbeM sonoxpaaanmu na 3eMHOM: urape co

3, 3,
-CTaBJlAA 15 KM TO K KOHny XX nexa OH npesucan 6 500 KM a cYMMapH~lI IlJJO

2 ' ' OIUa,D,h BO)l,JlHOro sepxana nocrarna 4 0 mc. KM , 'lTO paBHO nnouiana O,[lHHHa,lI,na-. ' 

TH A30BCKHX MopeH. Ilpa 3TQM C03,ll,aHHe Halt60JIbWerO KOJIlt1feCTBa BO,ll,OXpaHH-

JlHIU npaumocs HanllTH,ll,eClITLle - CeMH,ll,eCliTblero)tbl npoumoro sexa. 

no renesacy BO)tOXpaRHJlHlU~IlO,ll,paJ,ll,eJIJJIOTcJi aa pasnsre ranu, Hal-tUoJlee 

pacnpocrpaaeaaue 09J1UHHble, 06pa30BaHHble nO,Zl,IlOpOM pex; osepa

eoooxpauusutua, coanaaaesnae IlO,ll,IlOPOM osep; H nanueuue, coaaaeaeaue ~ no

HIt)KeHHJJX penseoa. Ilonasra 06beM KPYIlHblX BO,ll,OXpaHHJlHlU nocraraer 

rno CTeneHH JB1pOcjJHPOBallIDI osepa 1I0Jipa3JieJlJlIOTCII aa onnrorpodnn.re. Me3oTpocjJHble H JB

1JlO41Hble. Onxrorporpasre osepa orllHlJ3IOTCH HlIHMeHbmeH IIpOJIYKTHBHOCThIO H HaIlMeHbIlIHM 

COi\eplK8HHeM pacrsopennux B BO)Je OpraHHlJeCKIiX Beil1CCTB • ' 
, 48 
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) . 2 
169,3 MJlp,ll,. M (Eparcxoe na Anrape), nnomazts - 8 480 KM (BOJlhTa B AMeplt-

ICe), a rny6HHa - 200-300 M (BO,ll,OXpaHHJli'uua; oopaJOBaHHhle ~h1COKHMH rtnora

HaM" B ropnslx ymenssx). Flpeofinanaior BO,Zl,OXpaHH'JIl-ilUa BhlTliHyTOH tP°pMbl C 

60ne H1IH MeHee H3BMHCTOH 6eperOBoH JlHHHeH. e 

Pacnpe,ll,eneHHe BO,ll,OXpaHHJlHIUno CTpaHaM npHBe,Zl,eHO B Ta6J1. 7. 
Ta6J1Hl\a 7 

\ 

KOJlUllectH80 U cyMMapH"'U ~eM 8qi1oxpaHWJulUr 
3 

eMKOCm,,1O 6Mee 100 MJlH. M no cmpaHaM rHa 1995 z.) 

Komi'lecTBo Bo,noxpa- ICyMMapHblH OOb~M, ICM
'CrpaHa
 

HHITHm
 

154 I 876,3
 
KaHMa
 104 I 838,8' 

, POCCHJJ ,702 I 700,6
 
CIlIA
 

~HJlHR 

KHP 
,HH,nHll E 212 \ 247,8
 
MeKcHKa~ 70 131,6
 

.K 1fHCJlYuene~, rrnaHHpyeMh~ npa C03,ll,amllf BO,ll,OXpaHHJlHIU,OTHOCliTClI:
 

JUllCBR)I,auIDI HJlH YMeHhmeHHe TaKHX spezunrx lIBJleHHH., KaK HaBO,ll,H~J;lHlI, 

cena, MaJlOBO,ll,be, 06paJoaaHlte HaHoCOB;
 

IlepepaCIlpe,ll,eneHHe CTOKa B aurepecax HppHraUltlf It BO;;lOCHa6lKeHHlI;
 

C03,ll,aHHe aICBaTOpHH B mrrepecax J.lppHraUHH H sonuoro .rpaacnopra;
 

BOBJle1feHHe B X0311HCTBe'lmoe HCIlOJJh30aaHHe Henp0,ll,yKTHBHhIX 3eMeJlb;
 

yJIyqmeHlte IlPJ:lPO,ll,HbIX YCJlOBHA npHJleraJOIUJfX reppHTOPHH, B 1faCTHOCTIt~
 

CMlIr1JeHHe KJlJ.lMaTa;
 

_ pa3BH'(He rJ.l,ll,porpaqmqeCKOH cera,
, .,
f, 

BMeCTe C reM, C03)taHlte H 3KcnrryaTau.ID1 BO,ll,OXpaHJ.lJlJ.I:lU Bb13bIBaIOT ueJlhlH 

psn Re)«eJlaTeJIhHbIX .t, Hepe,ll,ICO, HeH36e)KHbIX H3t.1eHeH'HH IlpHpO,ll,HOH cpensi, 

cpena KOTOpblX HaH60Jlee cymecTBeHHblMIt lIBJllllOTClI: 3aTOIlJIeHHe 3eMeJIb, no

BLIUleHHe ypOBHlI rpyHTOBbiX BO,ZI, H Bbl3hlBaeMhle HMH 3a6oJla'lHB~Hlte 'TepP!'ITO

pHH, KOpeHHIDI m:peCTpol%Ka tlXTtloepayHhl npa npeBpalllcmm pex n nO,ll,OxpaHlf
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JlHllla C 38Me,llJJeHHbIM BO.lloo6MeHOM, yCKopeHHOe 3BTpOqlHpoBaHHe BO.llOeMOB H
 

H3MeHeHHe K'li'leCTBa eoasr,
 
5.IiOJlOTA 

CymecTBeHHO H3MeHReTCR JTaH.llUJaqn pe'iHOH .llOnHHbI H HH>Ke BO.llOXpaHH

nHIUa. 5.1. 06paloB8HKe H pacnpoerpauenae 60JlOT 

KaK ornensaue BO.llOXpaHHJTHma, TaK H IfX KaCKa.l{bI HenpepbI BH9 H3MeHJI
Bonomo - 3TO ysacrox 3eMHOH noaepxnocra, XapaKTepH3ylOllJ,HHCJI 06HJIb

IOTCR BO BpeMeHH non .lleHCTBlfeM npHpO.llHbIxnpOL(eCCOB H<lHTpOnoreHHbIX epaK f ' 
HblM 3aCTOHHbIM HJIH cJIa60npOTOQHbIM YBJIa)f(HeHHeM sepxnnx ropH30HTOB nos-

TOpoB. 

BOrpyHTOB, aa KOTOPbIX npoaspacraer cnenadmsecxaa 60JIOTHliSI paCTHTeJIb
C03.ll3HHe H~KyCCTBeHHbIXosep - xpynnux BO.llOXpaHHJIHJU,- BHOCHT cyme

-nocTb, npacnocofineanaa K YCJIOBHllM 06HJIbHOro yBJIa>KHeHHR H nenocrarxa KH-' 
CTBeHHble H3MeHeHHJl B npHpo.llHbIe ycnosaa OKpyx<aIOLQeH MeCTHOCTH. B npa

CJTop0.lla B"8~~e. PaJBHTHe H O~MHP~HHe 3TOH paCTHTeJIbHOCTH ~PHBO.llHT K otipa
6pe)ICfiblx 30Hax npOHCXO.llHT H3MeHeHHe KJIHMliTa. B caMHX eonoevax saronne

30BaHHIO ToJJ4>aH ero IIOCTeneHHoMy HaKOnJIeHHIO. 
HHe HOBbIX nnOLQa.l{eH CyUJH npHBO.llHT i< H3MeHeHHIO XHMH'ieCKOro COCTaBa BO,llbI 

3a.nalfeH rH.llpOJIOrHH RaJIJIeTCJl H3yqeHHe fH.llpOJIoruqeCKOro (oco6eHHO, 
B pesynsrare ee o60rametiHJl BbIMbIBaeMbIMH H3 noss H rpyHTOB OpraHH'ieCKHMH,J . . 

BOAHOro) pe>KHMa 60JIOT na PalJIHQHbIX craaasx HX 06paJOBaHHll H Pa3BHTHJI. 
If MHHepaJJ!>HbIMH BellJ,eCTBaMH. 

B HalfarrbHOH CTjlliHH oGpa30BaHHll 60JIOT TOJIlllHHa OTJIO>KHBIIIeroCJI ropdia
Flepexon OT pesnoro pe)f(HMa K oaepsoay COnpOBO>K.llaeT~R IlOBbIUJeHHeM 

eme nesenmca H KOpHH OCHOBHOH MaCCbI paCTeHJom .ll0CTHraIOT noncranarouiero 
" TeMnepaTypbl, YCH.lJeHHeM HcnapeHHJl, 60JIee HHTeHCHBHbIM paJBHTHeM nnaasro

p" 'MHHepanbHoro rpynra. B 3TOM cnyxae paCTHTeJIbHbIH nOKpOB BKJIlOqaeT J<aK 60

r 
~ , '~~a H BO.llH<;»i paCTHTMbHOCTH. Bee 3TO He06xo.llHMO yqHTbIBaTb npa BbIGope ~eH
I, , JIOTHbIe, TaK H He60JIOTHI;Ie BH,Z:(bI pacrenaa.
f 

~
 

HbIX nopon PbI6 MJl 3aCeJIeHHJl H.MH BO.llOXpaHHJIHlll (pHC. 9).
 
Ha 3TOH CT3,zUoJH ,H36bITOqHO YBJIa>KHeHHbIe repparopan Ha3bIBaIOTCJI}a6o


I 

JlO'leHHbLMU 3eMJlJIMU B OTJIHlfHe OT 60JlOmHblX MaCCU808, oGpinylOlllHXCll na no

cJIe,nYIOllJ,HX cranasx PaJBHTHlI 60JIOT. 

EOJIOTa MOryT B03HHKaTb ,nByMJl nYTllMH: B pe3YJIbTaTe 3apaCTaHHJI BO.uO

eMOB (osep, sozroxpaaanaut, P~QHbIX crapau) H B pe3YJIbTaTe 3a60JIaQHBaHHJI YQa

CTKOB repparopna, 

Ilepssrv 3TanOM npeepameans osepa B 60JIOTO sanaercs ero nOCTeneHHOe 

06MeJIeHHe, 06ycJIoBJIeHHoe OTJIO>KeHHeM nocrynarouurx B osepo B3BeIIIeHHblX 

BellJ,eCTB H HaKOnneHHeM OCTaTKOB OTMHpalOmHX pacrenaa. Do Mepe 06MeJIeHHll 

osepa pacryuiae B HeM BbICOKHe KaMbIlliH H TPOCTHHKH CMeHlllOTCR TaKHMH MeJI

PHC. 9. BH,nbI pbI6, KOTOpbIMH 3aCeJTJIIOT Bo,noxpaHHJIHLQa; KOBO,nHbIMH paCTeHHllMH, KaK XBOll\H H OCOKH. HaKanJIHBaIOll\HeCll HX OTJIO>KeHHJI 

l-casan; 2-JIelll; 3-3MeeroJIOB; 4-cy,naK; S-GeJIbIH aMyp; 6.,.'iY.llCKOH cxr; no,nHHMaIOTCll nan nOBepXHOCTblO BO,nbI B osepe, HO 3aTOnJIlllOTCll BbICOKHMH Be

7-TOJICTOJIo6HK 
CeHHHMH sonaaa, OTnaraIOll\HMH npanecemrue HJIH B3MYQeHHbIe QaCTHUbI ana. 
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Tax aa MeCTe BO,I:\oeMa otipasyerca 6oJIOTo, OTHOCHTeJIhHO JHI3Koe no caoessy no

JIO)l(e,IjHlo If H~bI~eMoe nosrovy HU3UHHblM, a rro xapaxrepy paCTHTeJIhHOrO no

xposa mpaesnsce., 

Ilpoztorosaroruaeca OTJIO)l(eHHjj oTMHjJalOIUHx TPaB 06pa3YIPT TOp<P.SIHOH 

MaCCHB, rrO,l:\HHMlIIOlIJ,HHCH see astute Ha.n. rrOBepXHOCThlO osepa.Tlpa ,l:\OCTH)I(eHHH 

onpenenennoa BblCOThI rrpeKp~maeTCH saronneaae roprpsnoro MaCCHBa BeCeHHH

MH BO,l:\aMH, a, CJIe,l:\OBaTenhHO; H nocrynnenae BMeCTe C HHMH MHHepanhHblX Be
l' 

meCTB, He06xo~HMblX ):\JIH Pll3BH'n{1I0COK. Oco~ H ,l:\PY~aJI BO,l:\OJII06HBlISI rpasa

HlISI 'p~CTHTeJIhHocth .Haq1iHllIOT ~aMemaTbCli KYCTapHHKOBOH H JIeCHOH paCTH

TenhHOCThlO, HMelOmeH 60JI~ rJIy60KHe KOpHH. Taxoe 60JIOTO rro rrOJIO)l(eHHIO 

HlI3b1BaeTC'lI,nepexoOHblM, a no xapaxrepy paCTHTeJlhHOCTH - .necueu«. 

IT ./ u	 . 

......anhHeHIIIHH nponecc HaKOIIJIeHHlI OpraHHqeCKHX semecra npa OTCyrCT-
J	 _ 

BHH noeryrnreaas MHHepanhHhlX COJIeH rrpHBO,l:\HT K rrOJIHoMy 3aMeIUeHHIO OCOK H 

scero pll3HOTPaBhH, CBOHctBeHHoro nepexoztaux 6oJIoTaM, c<parHoBhlMH M~aMH, 
.' ~ •	 J 

...HoBepxHocTh 60JJOTa, finaroztapx 6hICTPOMy HapaCTaHHIO c<parHyMa,' nO,l:\Hm~llIeT-

.ex ente ssnue H: npaofiperaer BhmYKJIYJO <pOpMy. HachImeHHblH BO,l:\OH C<parHyM 

npexpaniaernocryn B03):lyXa K KOpHHM nepessea H JIeCHaH paCTHTeJIhHOCTh; rH6

HeT. bOJIOTO nepexomrr B CTa.n.HIO 8epX080i!Q rro rrOnO)l(eHHIO aa nOBepxH~TH H 

cipaenoeoeo rro xapaxrepy pacrarensaocra. 

'C<paraOBhIH nOKpOB He TOJIhKO paapacraercs B BhICOl)', HO H pacrrpocTPa

naercs BillHph. Ilpa )TOM nepsoaavansaoe np0,l:\BH)I(eHHe C<parHoBoro nOKpOBa 

OT nepaoepaa K ueHTPY BO,l:\OeMa co BpeMeHeM CMeHlIeTCH np0,l:\BH)I(eH\leM • sa 

npenensr BO,l:\oeMa. C 3aXBaTOM npaneraioutax CYXOOOJlOIJ. 

B KJIHMaTHlfeCKHX YCJJOBHlIX cesepa POCCMH OCa.n.KOB ssmanaer 60JIhlIIe, 

lfeM pacxonyercs BO,I:\b1 na acnapenne. BcBH~H C 3THM na nosepxnocra crparao

soro fionora MOryT B03HHKHyrh sropasnue osepa H pycna BTOPHlfHblX pesex, ,lIHO I 

M 6epe~ KOTOPhIX 06Pll30BaHbI TOP<POM. Bnaronaps CJIa60H epHnhTpaUMH' BO,l:\b1 

sepes TOP<P yposeas BO,I:\bI BO BTOPHlfHhIX osepax MO)l(eT 6hITh na 5 - 8 M ssnne, , 

'leM yposeas nepH<pepHHHOH '!aCT" 60.11OT~. 
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Opouecc 06paJoBaHHlI 60JIOT HenOCpe,l:\CTBeH,Ho aa MHHepanhHoM rpyirre B 

pe3YllhTaTe 3a60JIalfHBaHHlI repparopaa MO)l(eT ocymecTBnllThcli B CJIe,l:\YIOIUMx 

ycnoB}lJlx: 

1.	 3a60naqHBaHHe Pll3BHBaeTCli na nOKphlTOM JIeCOM paBHHHHolll penserpe npa 

HarrHlfHH pacrrOJIO~eHHOro 6JIH3KO K rroBepxHoCTH BO,l:\OHenpOHHuaeMoro 

enos rroxast. B 3THX YCJIOBHlIX non nonorou eJIOBOto HJIit: COCHOBoro neca 

"	 
nOllBJIlilOTCH cnasana seneaue MXH, xoropsre 3aTeM BhITeCHlilOTCli crparay


.MOM, qro 'rrOCTeneHHO npHBO,l:\HT K rH6enH neca. nOllBJIlleTCli C<parHOBoe
 

60noTO. 

2.	 3a6onaqHBaHHe passaaaercs H~ MeCTe Bblpy6neHHoro neca HJIH rrOCJIe nec-: 

noro noxapa B peaynsrare sapacranaa Bblpy6KH HJIM noxapauia TPaBHHH

CTOH pacrnrensuocrsio, 06pa3YlOmeH npn 6naronpHjjTHhlX' ycnoBHSIX 

nJIoTH}'lO. ,l:\epHHH)', crroc06cTBylOIUYIO 3acraHBaHHIO anara. Pa3BHBaeTCH 

BJIarOJli06HBlISIpaCUITe'JIbHOCTh, nOCTeneHHOcMeHlIeMaJI c<parayMoM. 

3.	 3a60JIalfHBaHHe .npltpe~Hb;X HH3MeHHo~TeH MO)l(eTllPo~~~0)).H1;hB·pe3YJIb-
- .' ~ , ' - ~ 

. rare 3a1'py)).HeHHoro cTOI<a lleceHHeH 8O,I:\bl, a TaKiKe npa TIOj:(HlITHH ypOBHH 
, ,< , • ' 

BO)l;bI,B pexe nn011lHaMH, npH~O,l:\lImHM JIH60 K HeR9cpe"ll.CTBeHHOMY 311TOrr

neHHJO pelfHOH nOHMhI, JIH60 K rrO,l:\lUITHIO YPOBHlI rpYHTOBblX BO)).. B :)THX
•	 ' . • , I ~, 

~, 
'  ycncsaax caaxana	 pa3BHBaeTCR OCOKOBlISI paCTHTeJIbHOCTb, a3aTeM OHa 

CMeHlIeTCli MxaMH. 

4.	 OqaraMH 3a6onaQHBlIHHlI reppnropaa MOryT t:nY)l(HTb BhIXO,l:\bl aa noeepx

HOCTb,rpYHTOBblX80,1:\. 

5.	 3a60nat:IHBaHHe TeppHTOpHH:, pacnOJIO)l(eHHblX B 30He l)'H,I:\PbI, npoacxonar 

. finaroztaps aeCbMa ManOMY ncnapenato C IlOBepxHoCTH 3eMnH HHerny6o

KoMy saneraamo CJIOli BelmoH Mep3JlOTbL B 3THX YC~OBHlIX Pa3BHBlIeTCli 

TPaBHHlISI pacTHTenhHocTb, narouias nasano 3a6oJIalfHBlIHHIO. 

CHnhHO nepeYBJIa)l(HeHHble yqacTKH OOJIOTHblX MaCCHBO'ji, x,apaKTepH3ylO

utaecs uenposnoa PblXJlOH ,l:\epmmOH paCTHTeJIhHoro noxposa H' pa3)1(H)I(eHHOH 

TOP4>lIHO~ 3a..1ClKblO, Ila3hlBaJQ;l' monsuu. COB01(ynHocTb pacnonaralOmI-iXClt na 
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TeppHTOpHH 60nOl'Hbt?', MacCHBOB nepBH'iHhIX H BTOPH'iHhIX py-rsea, pexex, osep 
" ; , I 

Ha3hIBaeTCH 60JlOTnHOU ZUOpo2pa¢U'IeCKOU cemsto, 

tOPtPHHble 60nOTa coztepscar OT 89 % no 94 % no Macce 

IlOJl,pa3.nenHeTcH na cBo60.nHyIO H cBH3aHHYIO. 

BO)).hl, KOTopaH 

, Haafionee finaronpasrnue YCJlOBHH ,lL1IH 06pa30BaHHH 60noT C03t\aIOTCH B C80600HaJl aona Mo){{eT OT.nenHThCH OT TOPtPa non .neHcTBHeM CHnhI TlI){{e

necHoH 30He, rne HaxO.nHTCH OCHOBHaH Macca 60noT H cocpenoroseno oxono C'IH H 06Pa30BhIBaTb CTOK C 60noT. CB060)).HalI sona na 6onoTe npHcyrcTByeT KaK 

80 % acex sanacoa TOPtPa. Bonora H 3a60no'ieHHbIe neca B CeBepHOH neCHOH ,30 B BH.D.e nOCTOHHHO CyII{ecrByJOlllHX oaep H pesex, TaK H B BH.ne BpeMeHHhlx cxon

He 3aHHMaIOT oxono 20 % reppirropaa, a B neCHOH 30He Kapenaa H Konscxoro JleflHH aa nOBepXHOCTH 60noTa, 06pa3yIOmHxcH nocne CHnhHbIX .nmK.neH, caero

nonyocrposa - oxono 30 %. T8J1HHJI HnH paanasa peK. 

Haaoonee 3Ha'iJITenbH)'fO xacn, TeppHTOpHH - no 70 % - 3aHHMaIOT 60no- v' 

ra, : npeHMyII{eCTBeHlfQ BepXOBble7 pacnonoxemnae B npenenax 3ana.nHo
, ' 

CH6HpCKOH HH3MeHHocrn, 3~Ch BbI)).enHeTCH MaCCHB BaclOraHCKHX60JlOT,- ripo

C8R3aHHaJl sona He OT.nenHeTCH OT TOPtPa non .neHCTBHeM. CHnbl TH){{eCTH H 

,,' Moxcer 6bITb ynanena H3 Hero JIHIIIb B npoueccax HcnapeHHH HnH BbIC)'I1IHBa»H,I\. 

B npupo.nHbIX YCJlOBH~X TOPtP CO.nep>KHT oxono 85 % no secy cBH3aHHoH Bo'.lU,L: 

I, 

crapaiounrxcs Ha COTHH KHJlOMeTpOB'. ' 
Oepexo.nHYJO tPoPMY Me)f{.ny cB060.nHOH H CBH3aHHOH 06pa3yeT aona, co

B sone ryH.D.Pbl H necorynnpsr 60JlOT~ raxxe 3aHHMaIOT 3Ha'iHTenbHhle 
, 

llJIOII{a.nH .; oxono 18 % repparopaa. Onnaso BCne.nCTBHe HH3KHX resmeparyp 

.,IJ.epXCaII{alICH B xarrannspnsrx npOMe){{yTKax, HMeIOII{HXCH Me){{.ny xacranava 

TOPtPa. Ee BepXHHH rpaaaua ofipasyer nosepxuocrs ypOBHH rpyHTOBOH eoasr aa 

npouecc TOPtPo06Pa30Ba".".Hsnecs.sarpynaea. 

KnHMaTH'ieCKHe ycnosas neCOCTenH MeHee finarorrpaxrnsr )l.JIH pa3BHTHH 

60nor. J1MelOII{HecH anecs 3a60no'ieHHhle nn()II{a.nH THHyrCH Y3KHMH nonocaaa 

no .nonHHaM pex H oaparcs. Pa3BHTbI npeaaymecraeauo HH3HHHbIe 60noTa, HC

6onoTe. 

OCHOBHble-HCTO'iHHKH BO.nH()fO nHTaHHH Pa3JlH'iHhI ,lL1IH HH3HHHhIX H sep-

XOBW 60noT. B BO)l.HOM, fiartance H~3HHHblX H nepexo)).HhIX 60nOT Be)).YlllYIO pons 

arpaer nocryn.lleHHe rpYHTOBhIX BO.n, a raiose nOBepxHocTHO~OCTOKa B nepaonu 
, ' 

TO'iHHKOM nHTaRHH KOTOphIX 06bl'iHO HBJIXIOTCH BblXO.nbl sa nOBepXHOCTh rpynro

BbIX BO.n. 3a60notleHHOCTh :noH 30HbI .:. oxono 4 %. 

ero HHTeHCHBHoro 06pa3oBaHHH. ATMOCtPepHhle OCa.nKH, HenpepblBHo ssmaaaio-

II{He na nOBepXHOCTb 60noTa, BHOCHT MeHhIllHH ~Kna.n. Hartporaa, sepxossre 60

EII{e MeHee pacrrpoCTpaHeHh~ 60JlOTa ~ 30He creneii, rne 3a60no'ieHHOCTh 

TeppHTOpHH COCTaBJIHeT scero 2 %, a npoueccsi TOPtPoHaKoniIeHHH npaKTH'ieCKH 

OTCyrCTBYIOT. B soae nonynycrsnrs TOPtPHHHKH OTCyTCTBYIOT. 

-, 
nora nonyxaior sonuoe nHTaHHe npeHMyII{eCTBeHHO aa cxer a™octPepHhIX ocazt

KOB. 003TOM)' 30nbHOCTh HH3HHHOro TOPtPa, KOTOpM onpenenaercs co.nep){{aHH

eM B HeM,MHHepanhHhIX coneii, 06bI'IHO 3Ha'iHTenhHO ssuue, 'ieM 30nhHOCTh sep-

XOBOro ropdia. 

)lBH>KeHHe BO.nhI B TOptPHHOH 3aJIe>KH npoacxozurr nyrev ee tPHnhTpaUHH 

5.2. rHJJ.pOJlOrHlfeCKHH peacHM 60JlOT 

• 

TIPH' aaanase rnnponorasecxoro pe){{HMa 60nOT He06xo.nHMO accneaosars 

no BepTHKaJIH H nepeMe"-,eHHH B CTOpoHy yKJIOHa Hap. TPy.nHonpOHHuaeMhlMH 

npocnoHKaMH. 

Bona, nocrynaauras B no.ncTHnaJOmHeneC'iaHble rpyHTbI, MoiceT nepexe-

HX aonnee nHTaHHe, npoueccu ncnapeaas BO.nhl H ee VJ-BH){{eI'lHH 'B TOPtPliHOM ' IqaTbCH no HHM,C60JlhIlleH CKOpOCTh!9, 'ie~' no fny6HHHhIM cnOliM TOPtPliHOH sa

rpyare, CTO~ C 60noT, npoueccsr HX 3aMep3a»HH H OTTaHBaHHH. .. 
Jle)f{H, KOTOpaH secsva aeonaoponua ,no, ycnoBHSlM tPHnhTpaUHH B HeH. Bepxnne 

55
51 

'<'f=~~~'"' 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



ee CllOH, TOJlIIJ;HHOH no 0,5 M, HMelOT mrn60llee xpynnsre nopsr, 3i-1aqHTellbHYIO 

BO,nOllpoBO,nHMOCTb H nepeaeauoe conepxanne anara, OHH ofipasyior :raK HaJbI

BaeMbIH OeRmeJlbHblU'HllH axmueuui: CllOH 60JloTa. HH)I(e pacnonoxennsre ropa

30HTbl 06proyJOT uHepmHblu CJlOH, KOTOpbIH ornasaercs 1l0C;rOJlHl{bIM conepsca

HHeM BO,llh1 BO BpeMeHH H HINTO)KHO ManoH Bo,nonpoBo,nHMOCTbIO TOp<pa• 

Ilpomosuocme q B J11060H TOqKe TOP<plIHOro MaCCHBa CBJl3aHa C YKllOHOM 

nosepxaocra i, K03<P<PHQHeHTOM <pHJlbTpaQHH K H TOllIIJ;HHOH nearensnoro CJlOJIh, 

3aBHCHMOCTbIO 

q =.K -h-i . 
" 

npO~3B~eHHe K·h xapaxrepaayer sononponycxnyro CIlOC06HOCTb nes

TeJIbHOfO enos DOJlOTHOro MHKpoJlaH,nwa<pTa na e,nHHHQy ,nJlHHbI J1HHHH c;eKa-' 

HHlI npa YKJIOlfe i = 1. ~a BellHqHHa, y,n06HaJ1 ,nJIH cpaBHeHHJI npOTOqHOCTH pas, 

JlHqHbIX THIIOB 6oJIOTHbIX MHKpOJlaH,nwa<pToB, nOJI)"IHJIa HaJBaHHe MOOyJlR npo

mO'lHOCmUnesrensaoro'cnos (M): 

M=K·h=9....;~: i 
;0.,.:,. , . 

CTOK BO,nhl C 6oJlOTHbIX MaCCHBOB B pexa 3aBHCHT OT runa 60JIOTH KJIHMaTa 

MeCTHOCTH H nonaepaen ce30HHbIM KOJIe6aHHRM. 

CTOK C HH3HHHbJX 60JlOTHbIX MaCCHBOB ofiecne-msaer B J1eTHHH nepnonjio

nee Bb1COKoe a.ycroaxnsoe IlHTaHHe pex no cpasaenmo C BepxoBbIMH 60JlOTaMH,' 

TaK KaK OH oCyIIJ;eCTBJIHeTCJI ,na)l(e npa ~H3KOM yposne rpyarossrx B9,n sepes.rron

CTHJlalOIIJ;He 60JlOTO necsansre rpyrrrsr. 

Measures YCTOHqHBOCTb croxaaepxossrx 6oJloT 06ycJtoBJIeHa. npexpatue
~ '.' . 

HHeM CTOKa 113 HHX B nepaona HHTeHcHBHoro lfcnapeHHH BJIarR. Bnara ,nO)l(,neH, 

Bbma,nalOIIJ;HX nocne aacymnassrx nepaonos, B 3HaqHTeJIbHOH Mepe pacxonyercs 
- ,-, - I 

aa YBJIa)l(HeHHe T9~<pa, If03TOMY fioncra, OC06eHHO sepxoasre, 'HBJIlIKrrCJI MOIIJ;l 
/ ' . 

HblMH aKKYMYJlllTopaMM Mar':!. H YMeHb~fuoT HHTeHc~BHoCT~ n:OJIOBO,nbJl H ,nO)l(r 

,ll,eBhIX naeonxos na pexax. 
( 
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" I1cn,apeHHe BJIam ,c necassc QOnOTHblx'MaccHBoB, rne pacTHTellbHodb HMe

er fJly60KHe KOpHH, npoacxonar 60Jlee HHTeHcHBHo, qeM C rpasansrx H MOXOBbIX 

6oJIOT. 

KaK npasnno, acnapenae C 60JlOT MeHbIlle, qeM C TePPHTOpHH, 1l0KPbITbIX 

~ \ 
nyroBbJMH TpaBaMH HJlH CeJIbCKOX03J1HCTBeHHbIMH xym.rypaaa. 

BO,nHbIH 6anaHc BepXOBblX 60JlOT CKJIa,nbIBaeTCli H3 OCa,nKOB 0, acnapenus 

11 H CTOKa C: 

M=O-H-C, 
~ 

rne ~B - ,H3MeHeHHe sanaca BJIafH B 60JlOTe. 

Cpenaee snasenae COCTaBJIlIlOIIJ;HX, BO,nHOro fiananca (MM) no MeClIQaM sa 

J1e-rHHH nepaon ,nJI1i sepxosux 60JIOT CeBepo-3ana,na' POCCHH npasenenu 

B Ta6J1. 8. 
Ta6J1Hua8 

BodH"," 6anaHc seOXOSblX 60Jlom Ceseoo-3anadaPoccuu 

COCTaBJIJlIOIIJ;He I MecRQbI 
BO,nHOrO 6a-' x,V I VI I VII I~V-II=I----'I~ IX 

JIaHca 
446468788634o 
1153103102111If 
532412----c 

+22+16+12-27-20-89~B 

BO,nHbJH fianaac HH3HHHbIX 60JlOT 'BKJIlOqaeT ,nOIlOJIHHTeJIbHO COCTaBJIlIlO

IIJ;yJO Il - IlpHTOK BO,nbI C npaneraionteii repparopaa H or pa:3JIHBOB pex: 

I!!.B =O+ll-H-C. 
-{ 

no nOH npHqmte CTOK H3 HH3HHHbIX 60JlOT 60Jlee yCTOHqHB,. qeM H3 sep

XOBbIX. BepXOBbJe 60JlOTa MOryT cyIIJ;ec",:BOBaTb J1HIllb niM. rne KOJIHqeCTBo ssma

,natOIIJ;HX OCa,nKOB 6oJlbIlle, qeM ncnapenae, 

KaK nOKaJaHO B Ta6JI. 8, sanacu BO,nbIB ~JIOTaX YMelibrnaWTCJI B JIeTHHtl 

_~epHo,n. nOnOJIHHIOTCJI OHH ocensio H B nepaon, CHeroTallHKR. CBoeo6pa3He Te'P': 

,MHqecKoro pexaxa 6oJloT onpe,neJlHeTCH npesoie scero TeM, 'ITO TenJIOnpOBO,n- ' 
,~ / 

HOCTb TOp<p MeHbIlle, qeM TeIlJlOnpOBo,nHOC}"b JII060ro npyroro rpyjrra. Ilosrovya 
57 
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.., 

• 
KliK npoxepsaaae, TaK H OTTaHBaHH~ saaepurero 60JloTa rrpOHCXO,nHT Me}:(JIeHHee, 

I I 
qeM aHaJIom'!Hhle npoueccsr Will q>yHTOB npanerarourax nonea. 

.... I, \, .... ' 

rny6HHa npoaepsasns ropca, KaK H BClIKOro npyroro rpynra, B 3HaqH, 
TeJlbHOH crenena 3aBHCHT OT BpeMeHH BbIII~eHHlI H TOJlIl.\HHbI CHerOBOrO nospo

sa, CHIDK8:IOJ..QerO rny6HHY npoaepsaaaa, Haafionsuras 3a4>HKCHpoBaHHalI B ycno . 
, . , 

BHJIX HOBropO,IlCKOH 06J1aCTH rny6HHa rrpOMep3aHHSI TOP<PSlHOro rpynra COCTaBH- ' 

na 42 eM.. 
'-,' 

~JO 

( 
, , (' 6~ JIE)J;HHKH 

_.' 6.1. YC,lIOBHH B01HHKHOBeHHH H cy~ecTBoBaHHH Jle,ll,HHKOB 

JIeOllUK - 3TO 3HaqHTenbHalI rro paauepax, }:(JIHTeJIbHO CYJ..QeCTBYIOUlaSi Mac

ca nsna C rrOCTORHHblM 3aKOHOMepHbIM ,nBH)J(eHHeM, paclIOJIO)J(eHHalI niaBHbIM 

06pl,l30M na cyure n 06P~OBaHHalI B pesynsrare CKOlIJIeHHSl H KpHCT-aJIJIH3aUHH 

.' ..rsepnsrx arnoc<pepHbIX OC~KOB, rrpeHMyJ..QeCTBeHHO, CHera. He06xoAHMoe ,llJIJI 

'06p330~aHHR nenaaxa HaKOnJIeHHe caera MO)f{eT ~POHCXO,nHTb JlHllIb npa YCJlO

BHH, 'ITO KOnHqeCTBO nocrynaiomero na 3eMHylO nOBepXHOCTb renna nenocra

rosso ,IlJIJJ nonaoro TalIHHlI ssmasmero cnera, Ilonotinue yCJIOBHSI C03,llaIOTCR He 

'TOJlbKO B npanonspsux 06J1aCTSlX, HO H B ropax, nocxonsxy C yBeJIH'-IeHHeM Bbl-

COTbI rexneparypa aoanyxa nocrenenao nanaer, H tra nexoropoa BbICOTe, pas> 

JlHqHOH}:(JIR KlUK,llOrOreorpadiasecxoro paaona, OC~KH BbIII~aIOTTOJIbKO B sane 

csera. 
" , 

rpaHHQa,BbIIlIe KOroPOH ~Her He CTaHBaeT- ,na)f{e JleTOM, HaJbIBaeTCH KJlU

uamuuecxou {HeZ060U nuuueii. Ee BbICOTa COCTaBJlSleT na apxanenare Hlnaufiep

rea OKOJIO 450 M, na KaBKaJe - B npenenax 2700 - 3EOO M,a B 'rHM~aRx xonefi 

JIeT-CR OT 4900 zto 6000 M. PaJBHTHJq H cYJ..Qe~TBOBaHHJO' JIe,nHHKoB .cnocoticrayet 

CbIpOH KJIHMaT C oTpHl\aTeJIbHbIMJ-I TeMrreparypaMH. CKarrJlHBalOUlHHcSI B BOrHY_ 
~ ~, 

'TbIX '<pOPMax peJIbe<pa cner co BpeMeHeM HCrrbITbIBaeT npe06paJOBaHHlI. OpH ero . 
j - . . 

qaCTH'IHOMOTTaHBaHHH )l.HeM H laMeplaHJ-IH HO'-lblO aa nOBepXHOCTH cnera ofipa
, ' 

'ill 

V-j--- 

-. 3)'eTC Jle,IlllHlllI KOpOql<a - uacm, ,a sona, rrpoCO~HBll1al1CSI nrnyfis CHe)l<HOH Mac-
SI ,. , , ,"'


cbl, OTBep,neBaeT-TaM B BHlle ~e,IlllHblX xpynaaox. 00 Mepe HaKOlIJleHHSI cnera ero
 

sIotc»He rrJlaCTbl, HaxO~J..QHecSi non llaBJIeHHeM BepxHHX, yrrJloTHSlIOTCSI H 06pa


3ytO'f ,pUpll - rrY3blpqaTyJo cepo-Senyio Maccy." COCTOSlJ..QYlO H3 cHe)J(HbIx, KpyrrH

"OK H ne,IlllHbIX sepen. 
TIPH ,IlaJIbHeHll1eM yrrJlorneRiui <pHpH, HMelOJ..QHH lIJIOTHOCTb.0,3 - 0,5 r/CM , 

3 
• nepeXOllHT CHaqaJIa B 6eJIbIH <pHpHOBbIH nen C rrnOTHOCTblO 0,85 r/cM , a 3aTeM B 

3
 

np()3paqHLIH rOJIy60BaTblHJIe,IlHHKOBbIH -;)lell C nJlOTHOCTblO 0,88 ~ 0,91 r/cM •
 

'Ba)i(HYJO ~OJlb B.TpaHc<p0pMaU:liSix BbIIIaBll1erocHera H 06paJoBaHHH nen

TbcSI 
HHKOB arpaer pe:'feJlJlijWl - CBOHCTBO corrpHKacalOJ..QHxCSI KYCKOB .nsna cpacTa '
 

B O,IlHY rJIbl6y BCJle,IlCTBHe 3aMep3aHH~ aaxonsmeacs Me~ HHMH nJleHKH BO,!U>I.
 

J)naro,Ilap" pe)J(eJISlQHH <p'HpHoBbie sepna cMepJaIOTOlI. B lIJIOTHylO nenosyio Maccy,
 

3arrJIbIBaJOT -rpeJ..QHHbI B nenuaxax, CJIHBaJOTCSl JIe,nHHKoBbIe nOTOKH. 

APyr~M.. Ba)J(HbIM CBOHCTBOM nsna S1BJ1S1,eTCSI ero nnacmuuuocm», -~.,.~o-
C06HOCTb -feqb non BJlHSlHHeM HerrpepbIBHO lleHcTBy!oUleH CHJlbI. Ilon AeHCTBHeM 

CMbI TSI)J(eGT,H nen, o6paJoBaBll1HHCSI non rroKpoBOM <pHpHa, Ha'-lH~IaeT BbIIIon3aTb 

,
H3~rrO,Il nero, orrYCKalICb npa 3TOM HH)J(e cHeroBoH JlHHHH. T~KHM 06paJOM, .nen

'HHK MO)J(eT 6b1Tb pasnenea aa nse qacrn: BepXHlO1O - cjJup/-w7J,m,'>... oacceull HJlH{ ~ 

6acceull numallWl H HH)J(HIOIO - ssu« neouuxa HJlH Q6JIQCmb cmoxa. B BepxHeH 

qaCTH rrpe~6n~aeT- HaKOrrJleHHe caera H nsna, a B HH)i(HeH lIPOHCXO~HT CTaHBa", 
, . .' 

HHe JIe,llHHKa. 

,UBH)J(eHlie JIe,llHHKa CXOllHO C ,llBH)J(eHHeM BO,nHorO noroxa: rro KpagM JI~.D,-

HHKa nen ,IlBH)J(eTCSI: Me~eHHee, qeM nocepellHHe, rro,n06Ho TOMy, KaK B peJ(~CKO-
• I " 

pocrs.rexeaaa y 6eperoB MeHbll1e, '1eM B cmpe,JlClIe . 

Tpenne nsna 0 ,llHO, H CKJlOHbI .!I.OJIHHbI, a TaK)J(e paCIl1HpeH
He 

,llOJlHHbI 

06oPOT 
)'MeHbrnaeT CKOpOCTb ,llBli)J(eHHSI JIe,llHHKa, a cy)J(eHHe ,nonHHbl, Hil yBe!,lH

, 't'"' .' '" ' 

qHBaeT-. O,llHaKo CKOpOCTb llBH)lCeHHSl JIe,nHHKoB, XOTSI H H3MeHSleTcSI B 3Ha'-ll-ITeJlb-

HblX npenenax, scerna OCTaeTcSI MaJIoii. Tal', MaTepHKoBbIH nen ll~H)J(eTcSI co CKO

"CTpelKeH~ - OCHOBHOli <\"ipBBTeP peKH. 
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POCTblO 20 - 30 Mlro,n, Jle,nHHKH aa llInHl.(6epreHe - co CKOpOCTblO no 365 M/ro,n, 

· a aexoropue rHMaJIaHCKHe Jle,nHHKH -,no 1300 M/ro,n. 

IIPH ,n;HJKeHHH ne,nHHK ummpyer ropnue noponsr, neperapaer H~ 06J10M

KH,_ a B 60Jlee. MlIrK~X noponax npo'haxHBaeT rrryfioxae 60P03,D.bI. Bee npo.nyKTbI 

paJPYllIe'HHlI roPHbIX nopoa, nonaaurae's Maccy nennaxa, HaJblBaIOTClI MOpeHaMU. 
, . ' . 

,'MOpeHbI, nepeMeUJ.aIO~HeClI C,Jle,nHHKOM, HaJbIBaIOT OBu:JIC)lUIUMUCJl, a MopeHbI, 

npe$aTHBIlItJe ABHJKeHHe -·OmJIO:JICeHHbLMU. 
. . .... ' 

Ile~~emeHl{lI nenosoro 1I3bIKa HHJKe caerosoa JlHHHH 3aBHClIT OT KOJle6a

HoHTeMlleparypbl. 3HMOH Jle,D.HHK nponaaraerca snepen na 10 - 20 M, a JleTOM 

BHOBb orcryrraer, I'opasno 60Jlee 3Ha'lHTeJlbHbl nepeueuteaas Jle,D.HHKOB (nacryn

•nenae aorcrynnenae), 06ycJloBJIeHHbIe UHKJlH'ieCKHMH MHOroJleTHHMH KOJle6a

HHlIMH KJlHMaTa. 

IIOCJle,nHee CHJlbHOe OJle,D.eHeHHe 6blJl0 OKOJlO 20 000 ner TOMy HaJa,D.. To

rna cpenaeronoaas T~Mneparypa B Ceaepnov !"'oJlYllIapHH 6bIJla na 6 - 8 0 HHJKe, 

. qeM reneps, H MaTepHKOBhle Jlb,D.hI· ,nOCTHraJJH B Eapone 48 0 cesepnoti llIHpOTbI, 

·T.e. JaxBaTbIBaJIH TeppHTOpHH, na KOTOpblX pacrronosceau Ilapaac, KHeB, Bonro

rpaa, 3aTo 5 - 6 Thien nerTOMy HaJa,D. nacrynano 3Ha'lHTeJlbHOe norennenae, 

Jle,D.HHKH orcrynana ,D.aJIeKO tra cesep, H sa urapore BOJlOr,D.bI (58 0 c.ur.) POC-

JlH llIHPOKOJlHCTBeHHble neca. 

ECJlH6h1 see Jle,D.liHKH MHpa o,nHOBpeMeHHO pacrasna, TOypoaens MHpOBO

ro oxeana nO,D.HlIJlClI 6bI aa 66 M, 3aTonHB aect Camcr-Ilerepcypr, ace Hanepnan

,D.bI, 60Jlbl1IY1O xacn, TOKHO, nOJlOBHH)' Jloanoaa, Oanaxo, no .0QeHKaM yseasrx, 

HaH60Jlee BbICOKHH. yposens Maposoro oxeana B nOCJleJle,D.HHKoBYIO-:moxy 6blJl 

JlHllIb aa 10M ssrure cospeaeaaoro. 3aTo B nepaonsi MaKCHMaJIbHbIX OJle,D.eHeHHH 

ypoBeHb MHpOBOro oxeana onycxancs na 110 M npOTHB coapesrennoro! 

qeJlOae'lecKalI ,D.eSlTeJJbHOCTb OKaJbIBaeT MOmHoe BJlHlIHHe na npaponaue 

~ ,u.HKJlH'leCKHe KOJle6aHHlI KJlHMaTa. IIo pacseraa, nama nnaaera B aacrosuiee
 

BpeMlI ,D.OJlJKHa HaxO,D.HTbClI B nasane osepezmoro nennaxosoro nepaona, ozmaxo
 

, aarponorenaue H3MeHeHlUI KJlHMaTa, CB1I3aHHble C Bbl6pocOM B arsroc-pepy CO2 H
 

60 

¥. 

lieKOTOPbTMH ,npyrHMH B03,neHcTBHlIMH, MOryT napyunrrs npHpo,D.HblH rewnepa

TYPliblii'QHKJI, C TPy,D.HOnpe,D.CKaJyeMhlMH, HO, npeHMY~CTBeHHo, HeraTHBHblMH 

l1()CJle)l;CTBIDIMH. 

B nacrosmee speaa . oomall nnomans JleAHflKOB COCTaBJIlleT OKOJlO 

16,1 MJlH. KM2 (11 % rrnouiana CYllIH). 06mHK 06'beM Jle,D.HHKOB OQeHHBaeTClI. no 

pa3HblM HCTO'lHHKaM, OT 24 ,D.O 35 MJlH. K~3, npH'leM rnasnas M~cca Jlb,D.a (npa

MepHO 75 %) cOCpe,D.OTO'leHa B AHTapKTH,D.e, rne TOJlmHHa nenoaore noxposa. 
,nOcTHrae'f 3,7 KM.
 

06ll.(alI rrnotuazrs Jle,D.HHK~B aa repparopna P,OCCHH - OKOJlO 70 TbIC. ~M2.
 
OcHOBHble 06J1aCTH HX pacnpocTPaHeHHlI ~ Hosas 3'eMJIll, Cesepnas 3eMJIll, KaM-' 

. 'laTKa, AmaH, CalIHbI. JlIo60nbITHo, 'lTO MOIQHhlH Jle,D.OBbIH mHT HOBOH 3eMJIfI, 

2,
nJloma,D.b KOToporo COCTaBJIlleT casnue 22 TbIC. KM B nacrosuiee BpeMlI nO'lTH He . 

HMeeT CHerOBoro nHTaHHlI H cyurecrayer TOJlbKO aa cxer CBOHX crapstx 3anaCOB, a 

. n03TOMY nOCTeneHHO, HO HeyKJlOHHO coxpautaercs . 

6.2. 'I'um-r J1e~HHKOB 

, 
BCTPe'lalOmHeClI B npapone paJH006paJHble' Jle,D.HHKH nO,D.paJ,D.eJlllIOTClI na 

CJle,D.YIOllUfe THnbI: 

1. JleoHuKu 20PHbiX CKJlOHOB, cpezra KOTOpbIX PaJJlH'lalOT KapoBble, 3aHHMalO

ume HHIlle06paJHble yrJly6J1eHHlI aa CKJlOHaX rop, H (JUCJl'lue, He CB1I3aHHbie 

CyrJly6J1eHHlIMH penserpa. 

2. J(OJlUHHble Jle,D.HHKH, COCTOllmHe H3 pacllIHpeHHoro B BH,D.eqallIH 6acceHHa 

HaKOnrreHHlI TBep,D.bIX OCa,D.KOB H KaHaJIa HCTeqeHHlI nsna, no KOTOpOMy 

,D.BH)l(eTClI csepxy BHH3 Jle,D.HHKOBbIH1I3bIK. 

3. Ileonuxu	 20PHblX eepiuu«, cpeznr KOTOpbIX pasnasaior nepeuemuu« JleOHU

KU, pacnOJlO)l(eHHble B BH,ne ceztna na npoTHBOnOJlO)l(HbIX CKJlOHaX ropsr, 

JleOHUKU 1t!lOCKUX BepwuH, JleOHUKU ByJlKaHU'IecKux KOHyCOB. 

6i 
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4.	 Mamepuxoeue JIb)].bl, nOJ<pbIBaIOmHe fionsunre npocrpancrsa MaTepHKoB H 

OCTpOBOB B apxrasecxax H aHTapKTHtIeCKHX 06JIaCTRx. 

Ilpa CnOJIJaHHH B OKeaH MaTepH~BbJx JIh)].OB AHT~PKTH)J,bl H fpeHJIaH)J.HH B 
.	 -.. '.I' -, ~ ,,'" 

pe3YJIbTaTe npHJIHBQB, OTJIHBOB,WTOpMOB OTK~bIBaIOTCH: ~ nensnsre ropsi -.aiic
,. ,~ 

. .6epcu. Ilnotnans Kpyn~bl~ aijc6ePLoB MoX<eT H3MepRThfR.COTHRMH H )].aX<e TbICH
\' . 1'0. . 

lfaMH KBa.D.paTH'Mx KH~MeTpOB, 'a BbICOT~ Hll,lJ. BO,l{ojf.'~:)].ecRTKaMH 'MeTpOB, npn

lfeM cnezryer yqHTbIBafb, 'ITO 66JIblllaH sacrs aHc6epra (01' 3/4 .D.O 7/8) HaXO)].HTCH 

non BO)]'OH. 

TOJIbKO Y {ieP1roB fpeHJIaH)].HH sa ron 06pa3yeTcH 01' 10 .D.O 15 TblCHlf anc

fieproa, a y 6eperoB AHTapKTH.D.bl enrefionsure. AHc6eprH, BbIHOCHMbIe TetIeHHH

MH H3 nOMpHbIX 3OH, MOryT cyntecraoaari, )].0 rpex JIeT H nepexeutarscs na pac

CTOHHHR HeCKOJIbKO TbICj[q KHJIOMeTpOa; OCTaTKH aHc6epra Ha6JIIO)].aJIH )].a)J{e y 

6eperOB <l>JIOPH.D.bI. 

6.3. Oco6eHHocTH aonnorn pe)KHM8 pex c JIe~HHKOBblM IiHT8HHeM 

! 

JIe.D.HHKH, KaK orposmue aKKYMyJIRTOpbl BJIarH, npe)].CTaBJIHIOT OC06bIH HH

repec )J.JIR ranponoros nOTOMY, tITO 6e3 BblHCHeHHH 3aKOHOMepHOCTeH, CBH3aHHbIX 

C npoueccaan HaKOTIJIeHHH H paCXO)].OBaHHR 3THX 3anaCOB BO)].bl, He MO)J{eT 6bITb 

H3YQeH BO)].HbIH pe:lKHM )].OCTaTOtIHO MHOrOtIHClIeHHbIX lIe.D.HHKOBbIX pex. 

Fopasre peKH C lIe)].HHKOB~N1 nHTaHHeM HMelOT cnenyromae oc06eHHOCTH 

~ 
sonaoro pe)J{HMa: 

1. Becennee nOJIOBO)].be aacrynaer noanuee, tIeM )].JIR pacnonoxeansrx na rex 

)J{e nraporax paBHHHHbIX pex, B CBH3H C 3a)].ep)J{KaMH B TaMHHH cneros, 

06yCJIOBJIeHHbIMH BpeMeHHbIMH nOXOJIO.D.aHHHMH, seceaaee nonosonse 

ropnsrx pex qaCTO COCTOHT H3 paaa nO)].beMOB ypOBHH, npHQeM BblCOKaH 

BO)].HOCTb Ha61I1O.D.aeTCH B resenae 5 - 6 MeCRueB, T.e. secennee nOJIOBO)].be 

nepeXO.D.HT B JIeTHee. 
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2.	 no cpaBHeHHIO C paBHHHHblMH pexaua, ropnsre pexa HMelOT 60JIee 

nJIaBHbIH ranporpao, xapaKTepH3Y1OutHHCH MeHbillHMH aMTIJIHry.D.aMH 

H3MeHeHHH BO)].HOCTH H ypOBHR B reseaae rona. 

3.	 KOJIe6aHHH cpenaeronosoropacxona soasi sa MHoroJIeTHHH nepaon 

.D.JIH ropasrx pex MeHbllle, tIeM )].JIH 60JIbillHHCTBa paBHHHHbIX pex. . " 

l>Hl>JIHOrPA<I>HlIECKHH CnHCOK 

A6aKJlH A.S. Bonoxpaaanama - HOBbIe reorparpasecxae 06'i.eKTbI 

XX sexa / Tpynsr aK8,lJ.eMHH cenbC!<OX03HHCTBeHHbIX aayxrM., 1978. 

BbITI. 5. C.6 - 15. 

Bonup H.B., Txauenxo HH. XHMHH H MHKp06HOnorHH 

npapozmsrx H CTOtIHbIXBO)]..-JI.: 113)].-BO JIrY, 1973. - 239 c. 

I'aaponoras H reonopdronoraa pesnsrx CHCTeM: MaTepHaJIbI H 

Te3HCbI HaytIHOH KOH<pepeHUJ-iH / penaxropu: E.n. Aradioaos, JI.B. : 

KOPbITHbIH, f.<I>. Y4>HMUeB; l1pKyTCK: POCCHHCKaH aK8,lJ.eMHH nayx, 

1997. - 242 C. 

fHLlPOJlOrHSl H rH)].poTeXHHQeCKHe coopyacenax / non pezt. f.B. . 

CMHpHoBa. M.: Bucnras urxona. 1998. - 472 C. 

FOpCKUU HH Bona>- qy)].o npaponsrrM: 113)].-BO AH CCP, 1962. 

- 224 c. 

Ilepneonsu B.<1>. MHp BO)].bI:-M.: Henpa, 1979. - 254 C. 

HCUOOP06 B.A. 3KOnOrHqeCKaH XHMHH:- Cn6.: XHMH3.D.aT, 2001. 

304 c. 

CO/lOMeHl.Ie6 HA., J1b606 A.M, Ce.MUpeHKO CJ1., T.JeKMape6 B.A. 
" 

Fanponorna cyurarJl.: fHLlPoMeTeOH3L1aT, 1976. - 432 c. 

Hetiomapee A.Jf; fH.D.pOlIOrHqeCKHH CJIOBapb.-JI.: 

fH.D.pOMeTeOH3.D.aT, 1978. - 254 c. 

'Ietiomapee A.H. O~maH rH)].pOJIOrHH (BO.D.bI cymaj.rJl.: 

rHJ],pO.MeTeo~3)].aT, 1975. - 544 c. 
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"""'lZl-........~
 

)],ononuarensnaa nureparypa 

fOplUKOB H.lD.[H.npOJIOrHqeCKHe pacnersr- JI: fH,llpOMeTOOH3,llaT, 

1979. - 430 c. 

CHI1Il 2.01.14-83 Oppeztenenae pacsersux rH.D,poJIOrHqeCKHX xapaKTepHCTHK. 

M: Crpoanaaar I 1985.- 36 c. .• 

Me)KJIYHap~.nHJ)e'pYKOBO.nCTa: no MeTo.naM pacsera OCHOBHblX ranponoraxecxax 

xapasrepacraxrJI: rH,npOMeTeOH3.naT, 1984. -248 c. 

.. 

'

npHJIOJKeHHe 
BapHaHTbI BOnpOCOB H 3a,lla'i no ,llHCUHIIJIHHe 

. «rI1,WOnOrrnI» 

<l>e)J,epaJIhHOe areHTCTBO no 06pa30BaHHIO 

rocY,llapCTBeHHOe 06pa30BaTeJlhHOe yqpeJK)J,eHHe ssrcmero .DP<!<peccHOHaJlhHOrO 
06Pa30BaHIDl 

. ' 
CAHICT_nETEPI>yprc.I<ill1 tOCY}J.APCTBEHHhIH TEXHOJIOrwIEC.I<ill1 

. YIDffiEPCI1TET PACTMTEJIhHhIX nO.JIMMEPOB 

Ka<penpa Oxpaasi oKpyJKaromea cpensr 1'1 

pauHOHaJlhHoroHCnOJIh30BaHIDl IIpHpO)J,HhIX pecypeos 

KOlITpOJlhHalI pa60ra N~ 1 

CneUHaJThHOCTh 320700 «Oxpaaa oKpYJKaromeil: cpema H PauHOHaJIhHOe 
HCnOJlb30BaHHe rtpHpO)J,HhIX pecypcoB». 3aO'iHhIH<paKYJIbTeT. ' 

COCTaBHTeJTh: npo<peccop M.B. BOJIh<p 

CaHlcr-nerep6ypr 
2006
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KOIITPOJIhHlllI paoora BKmOqaCT 20 KOIITpOJThHbIX BOnpOCOB (m KOTOPblX WIll 
KpaTKHX IIHCbMCHHblX OTBCTOB BIJ6HpaIOTCH 2) H.lUIa pacserasrx 3a,naHWI, KlOKJlOC 

H3 KOTOpblX COCTaBJICHO B 10 sapaanrax. 

'u;UI nOIl,fOTOBKH OTBeTOB na sorrpocsr H BblOOJIHCHIDl paCtICTHLlX 3a,namm 

2. pactlC'rHoe 3a,uaHHe N21 

pelC8 ncpeMcmaeT BJICKOMbIC qacnnl,bI C MaCCOHmi. PacctlHTam-e, c KaKOH MacCOi\ 

1112 6Y1lr:f cnoco6Ha ncpCMCmaTbBJICKOMbIC tlacTHUbI pexa, CCJIH CKOpOCTb ee . 
'{eqeJDlll B03paCTaeT B n pa3. ' 

pexosreunyerca CJICJlYlOIIUUI mrreoarypa: 
I.	 BOJTh<p UB. fH,lIPO.llofWI.. llac~ 1. 06mAA nmpoJIOIWI: YQC6HOe noco6HcI 

CTI6ITYPTI. Cp6., 2004~ 

2.	 Jlareparypasre iiepBOH~OtIHm<H, B~qCHHblC B 6H6JlH~rpa<p~ec'J<HH 
CInlCOK YKa3~OrO B '0.1 ylJ.C6HOrO nocoeas, 

HOMepaXOHTP0m,HLlX BOnpOCOB H BapHaHTbI pacserasrx 3aJlaHHH Bbl6HpaIOTCH 

BapHaHT I 1 
2 3 4 5 6 71819110 

m" MI' \ 5 10 15 20 25 ~O 
35 I 40 I 45 I 50 

-' 

5 I 4.1 3 I 2 
n I 20 10 9 . 8 7 6 

_ I II 1- I \ 

no nOCJICJJ;HcH uH<PPC .HoMepa 3aQeTHOH KHIDKKH. ECJIH B HOMCpC 3aQernOH 
3. Pacqernoc sanaaae N!l2~noc)Je}J.HIDIua<lJpa «0», ro ans IIHCbMClIHIJX OTBCTOB BIJ6HpaJOTCH 

KOIITpOJThHI:J~ BOnpOCbI H!! 10 H N!!20. a,WIH BbmOJIHCHIDI pacsermax 3llllllllIDi  Paccq}{'l'aKrC H3MCHCHHC YPOBlUl BO)l.b1 B 03CpC h (CM) aa nepaon At IIpH 
BapHaHT N!!IO. yiea3aHHJ>lX B Ta6mmc 3HaQeHHHX COCTaBJIlIK)JUID{ BO,nHOTO 6arraHca 

1. KOlUpOJIJ,Hble sonpocsr 

1. Tuaponoras, ce 3HalJ.CHHC H 3a.ZIalJ.H. 

2.	 PacnpoCTpaHCHHC B<?.llbI aa 3eMHOM map~. 

3. Kpyroaopor BOIU>l B npapone H MHpoBoH BOIl:Hl:JH 6a.naHc. 

4.	 Bomrsre PCCYPCbl POCCHH. 

5,	 tDH.3WIeCKHe CBOHCTBa HO,ll.LI,BIDKHblC JlJIH 1!0PMHPOBaHIDI OKPY~aIOmCTO 
Hac MHpa npIfP9,l1.LI. 

6.	 PCKH H pexasreCHCTCM1>I. Mozryns CTOKa KaK xapesrepacraxa
 
06BOJJ;HCIffiOCTH TCppHTOpHH.
 

7.	 tD0PMHpOBaHHe petlHbIx PYCCJI. tDoPMI:>I PYCJIOBbIX 06paJOBaHHH. 

S.	 BO.1lHbIH PCJIGIM pCK H pe,JKHM ypoBHCH. 

9.	 KrraccH<pHKaIIIDI pCR, paJPa60nuIHaH 3afu<OBLlM na OCHOBC aaamna
 
ronoasrx rznporpaeoa.
 

10. TCPMHlJ.CCKHH H JIC.u:OBbIH P~bl pCK.
 

II.PeJKHM penasrx HaHOCOB. B03HHKHOBCHHC cenea.
 
12.B3llHMOCBlI3b Pa3JIWIHbIX COCTaBJIlIIOllI,HX m.u:POJIOTHtlCCKOrO pC)KHMa H HX
 

BJIHlIHHC aa BO.lUIblC 6HOI~eH03Id. 

13. OsepaH BOIIOXpaJIH.JIHma. TIPOHCXO)l{,lICHHC H THIIbI osep.
 
14.MoPcPoJIorHH osep.
 
15. BO.znn,rH fiananc osep. 
16. T CnJIOBOH 6a.naHC H TepMWIecKHH pCX<HM 03Cp.
 

I7.EoJIoTa. Ofipa30BaHHC H pacnpOCTpaHCHHC.
 

1S.THIlPoJIOrH'ICCKHH PCXillM fionoT.
 

I9.JIcIlHHKH. YCJIOBHHB03HHKHOBCHHjJ H cymccTBOBaHIDI.
 

20. THIIbI JICJUIH:KOB H OC06ClffiOCTH BOJUIOro pCX<HMa pCK C JIC.u:HHKOBhIM 

llHTaHHCM. 

BapHaHT 1 2 3 4 5 6 7 8 9 10 

noBeP~ npuroK 
IIoeepo, b"p, eM 

10 20 30 
! 

40 I 45 50 55 60 65 7Q 

; no,ltJeMBloli1 nparosB 

~.h*llp,e)l 
2 4 5 8 I 10 12 14 15 18 20 

. OC8lJlCR H8 IIOBePXHOCTh 
03Cpa, b.c, eM 

12 40 25 10 10 40 20 10 24· 10 

HampeiDt': C IJlIlq>XHllClH 
rocp8,h,.,CM 

30 10 15 10 30 20 80 90 30 40 

llOBepXDOC'lllLIii =11. JC 
oaepa, b.r, eM 

0 10 12 15 50 10 50 80 40 80 

20 
llo,ltJeMIIhIH =11. W 

oeepa, h*cr,eM 
0 2. 3 4 5 2 10 20 15 
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Y'ie6HOe B3,D;aHHe 

"kIropb BH~OPOBWI BOJThIj> 

j\ 

rnwOJIOrIDI 

YlIEEHOE rrOCOEJiIE \ . 

2,-e H3,D;aHBt:J ,D;OIJOJIHeHHOe H nepepa60TaHHOe 

Penasrop H KOppeKTOP H.rr. HQBHKoBa 
Texs. peaaxrop JUl. THToBa TeMnJIaH 200~, 003. 3 

Ilonn.x nexara 12.Q{.07. ct>'OpMaT 60X84/16. EyMara THn. .N~l. Ilesars orpcersas. 
Yq.-H31l. JI. 3,25. YCJI. ne-r, JI. 3,25. YCJI. Kp.-OTT. 3,27. Tapax 100 3K3.1131l. .N~·'3: 

Ileaa «C». 3aKa3 II4J.lb?>. 

Pasorpaqi lOYBrIO Camcr-Ilerepfiyprcxoro rocyaapcrseanoro TeXHOJIOrH'leCKOrO 
y"HRepCHTeTa paCTHTeJIhHhlX nOJIHMepoJ!. 198095. CrI6.• yJI. Hnaaa qepHhlx, 4. 
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